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Bibliography

Okay folks ... the bibliography. Every page is numbered exactly like the illustrated guide. Every source is
summarized with bulleted points.

Some housekeeping notes

Color coding
e | will highlight something if it's important.
o If there is a [EJR{®FSS] photo this is your warning before clicking on the link.

) W‘ is some action you can take on a website.
e Organism
e Title of article
e Definition or important word
e Disease orinfection orillness or medical condition or syndrome
o These terms all basically mean the same thing ... there is some kind of damage to your body.
Disease in animals
Geography
People or Institutions
Numbers
| know it’s lots of colors. They won’t be used all the time. I'll use them to make a point. And the reason | use
them is that color aids in memorizing ... when | scan my own Microsoft Word notes | can find a specific item
by its color.

Font coding

e Courier New is used for verbatim (word for word) statements from the source.

Wikipedia

e |t may appear that I’'m overly reliant on Wikipedia but that's because | extensively use their images.

e The one caution about Wikipedia is that you don’t know who the author is. Is it a professor? Is it the 8-year
old kid from across the street who runs a lemonade stand? Is it a corporation that edits the article to avoid
looking bad? Plus, you don’t know if the information is being updated. That being said, for medical or
scientific topics the references in Wikipedia overwhelmingly tend to be from medical journals or science
journals written by MDs (medical doctors) or PhDs (university professors).

The ‘Book Rule’

e There are a number of books mentioned in the bibliography. For those of you who buy books in print, please
buy every 20 book at your local book store. They are more expensive than amazon, yes, but they make
neighbourhoods beautiful.

Caveat
o This is not medical advice. Speak to your doctor.

Okay, you are now in the deep end of the pool. Dive! Dive! Dive!
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CQD
e Summary
o W You can listen to a 3-second audio clip of what CQD (Come Quickly Danger) sounds like in the
dots and dashes of Morse Code.
o Imagine the year is 1912 and you are radio operator on the ship, Carpathia. You would have heard
this distress call from the Titanic.
e Source

o Wikipedia
= https://en.wikipedia.org/wiki/COQD

Titanic: The final messages from a stricken ship.
e Summary
o This article describes the Morse code messages sent by the Titanic radio operators.
e Verbatim
o "No sickness. All well. Notify all interested in poker." (Before the iceberg)
o “Come at once. We have struck a berg. It's a CQD, old man.” (Afterthe iceberg)
e Source
o BBC News
= 10 April 2012
=  https://www.bbc.com/news/magazine-17631595

e Author
o Sean Coughlan

CHAPTER 1 — THE COLD, HARD FACTS OF DEATH AND DISEASE
Page 1

Epidemiology

Principles of Epidemiology in Public Health Practice, 3 Edition — An Introduction to Applied Epidemiology and
Biostatistics
e Summary
o This is a 512-page epidemiology course from the CDC (Centers for Disease Control and
Prevention).
o Despite the dry title, it is very readable. If you spend an hour with it, your knowledge of epidemiology
will increase markedly. There are lots of pop quizzes to test your knowledge.
e Verbatim
o The first paragraph perfectly describes the broad role of epidemiologists: (the bold blue color is my
addition):



https://en.wikipedia.org/wiki/CQD
https://www.bbc.com/news/magazine-17631595
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= “Recently, a news story described an inner-city neighborhood’s
concern about the rise in the number of cases of children with
asthma. Another story reported the revised recommendations for who
should receive influenza vaccine this year. A third story discussed
extensive disease-monitoring strategies being implemented in a city
recently affected by a massive hurricane. A fourth story described
a finding published in a leading medical journal of an association
in workers exposed to a particular chemical and an increased risk
of cancer. Each of these news stories included interviews with
public health officials or researchers who called themselves
epidemiologists. Well, who are these epidemiologists, and what do
they do? What is epidemiology?” (Page 1-1)
o Get it? The CDC doesn't just do infections. They keep track of practically everything that harms
human beings. See page 50 of this bibliography to learn about the organization of the CDC.
The course is divided into 6 lessons
o Lesson 1: Introduction to Epidemiology
= Epidemiology definition. (page 1-2)
= The Epidemiology Intelligence Service (EIS) trains ‘disease detectives’ who search for clues
about disease transmission. Their logo is a shoe with a hole in the sole, implying that these
detectives walk the streets searching for clues. (page 1-17)
= The following are defined: pandemic, epidemic, outbreak, endemic, hyper-endemic, cluster,
sporadic. (page 1-72)
o Lesson 2: Summarizing Data
* Mode, median, and mean (average) are described with examples. (Page 2-16 to 2-27)
= 95% Confidence Interval (Page 2-50)
o Lesson 3: Measures of Risk
= Incidence is defined. (Page 3-1)
= Prevalence is defined. (Page 3-16)
o Lesson 4: Displaying Public Health Data
= Tips for making a good Table. (Page 4-4)
= All about Graphs. (Page 4-23)
=  Scatter plots. (Page 4-43)
» Pie charts. (Page 4-52)
= Decision trees. (Page 4-58)
o Lesson Five: Public Health Surveillance
= What is surveillance? (Page 5-2)
= Notifiable infectious diseases. This is a table of about 100 diseases that the CDC gets
notified about if someone falls ill. (Table 5-1 on Page-7)
o Lesson 5: Investigating an Outbreak
= Deciding whether to investigate. (Page 6-3)
= There are examples of outbreaks of Hepatitis A, pneumonia, and food poisoning.
=  More definitions:
¢ Relative Risk (Page 6-40)
e (Odds Ratio (Page 6-46)
= Epidemiologic clues to bioterrorism — these are 17 tip-offs. (Table 6.6 on Page 6-38)

Glossary
o Atthe very end is a glossary containing 23 pages of epidemiology definitions.

o For example, what is a fomite?
= “foe might”
»= ltis an inanimate object that can spread disease. For example, needles shared by IV (intra-

venous) drug users can spread the HIV/AIDS virus or the Hepatitis C virus.
o ldiscovered a term I'd never heard of, choropleth map, in the glossary (under ‘M’). Check out the
map of Australia in the next source.
Source

o CDC (Centers for Disease Control and Prevention)
= November 2011
= You can download the pdf.
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=  hitps://stacks.cdc.gov/view/cdc/6914

e Authors
o Almost all the authors are epidemiologists with a Master of Public Health (MPH) degree.

>32.97%

17.53%

<7.08%
?

Choropleth map
e Summary
o This is a type of map that uses shading to show data.
o For example, this multi-shaded map of Australia shows the density of Anglican Christians.
o With such a map, a variety of information can be represented, whether it be epidemiology or religion
or whatever.
o Try these Google Images searches:
= choropleth map coronavirus
= choropleth map election
o Yeah, you read that correctly — choropleth, not chloropleth. The Greek word khora means place,
and plethos means multitude. So choro-pleth means place-multitude.
e Source
o Wikipedia
=  https://en.wikipedia.org/wiki/Choropleth map

List of epidemics and pandemics
e Summary
o There are 2 tables with a list of epidemics and pandemics.
o % In the first table, click on the word at the top of each column to display the data however you
want:
= alphabetical
= number of deaths
= date
= location
o ¥ Go to the second table under the ‘Chronology’ heading. Click on ‘Disease’ at the top of the table
— this is particularly useful for looking at the chronology of Bubonic Plague, Cholera, Ebola,
Influenza, Malaria, Smallpox, Yellow Fever and other nasties.
e Source
o Wikipedia


https://stacks.cdc.gov/view/cdc/6914
https://en.wikipedia.org/wiki/Choropleth_map

Outbreak
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https://en.wikipedia.org/wiki/List of epidemics and pandemics

Outbreak movie

e Warner Brothers
e https://www.warnerbros.com/movies/outbreak

e imdb

e  https://www.imdb.com/title/tt0114069/

e Rotten Tomatoes
e  https://www.rottentomatoes.com/m/outbreak

Patient #1 and #2

A Novel Coronavirus from Patients with Pneumonia in China

e Summary

o The clinical course of 3 Covid patients in a Wuhan hospital is described in this paper.
o Clinical course is a fancy way of saying, What series of events happened to this patient, from start
to finish?

e Patients

o Patient #1

49-year old female.

Retailer in the Wuhan seafood market.

23 December 2019: Cough and chest pain.

27 December 2019: Respiratory distress which is a fancy way of saying hard to breath or
feeling short of breath. The patient was admitted to the hospital. When you're admitted that
basically means you’re sick enough to get a hospital bed.

4 days later: Worse.

A CT scan of the chest showed Pneumonia. A CT scan is a fancy X-ray that is far more
detailed than a standard X-ray.

15 January 2020 — Discharged, which means the patient got better and was sent home.
You might not be ‘cured’ but you no longer need a hospital bed.

o Patient #2

61-year old male.

Frequent visitor to the Wuhan seafood market.

20 December 2019: Cough and fever.

27 December 2019: Admitted to the hospital.

Ends up on a ventilator which means a tube is put into your lungs and a machine breathes
for you. Also known as mechanical ventilation.

His Chest X-Ray (CXR) is shown in Figure 1. A fancy synonym is chest radio-graph. Same
same.

. \“@ Click on Figure 1 to enlarge it. The lungs looks very cloudy — that’s abnormal.
9 January 2020: Died.

o Patient #3

e Verbatim

32-year old male.

No details.

27 December 2019: Admitted to the hospital
15 January 2020: Discharged.

o Three adult patients presented with severe pneumonia and were admitted to
a hospital in Wuhan on December 27, 2019. Patient 1 was a 49-year-old


https://en.wikipedia.org/wiki/List_of_epidemics_and_pandemics
https://www.warnerbros.com/movies/outbreak
https://www.imdb.com/title/tt0114069/
https://www.rottentomatoes.com/m/outbreak

Source
(@]
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woman, Patient 2 was a 6l-year-old man, and Patient 3 was a 32-year-old
man. Clinical profiles were available for Patients 1 and 2.

Patient 1 reported having no underlying chronic medical conditions but
reported fever (temperature, 37°C to 38°C) and cough with chest discomfort
on December 23, 2019. Four days after the onset of illness, her cough and
chest discomfort worsened, but the fever was reduced; a diagnosis of
pneumonia was based on computed tomographic (CT) scan. Her occupation was
retailer in the seafood wholesale market.

Patient 2 1initially reported fever and cough on December 20, 2019;
respiratory distress developed 7 days after the onset of illness and
worsened over the next 2 days (see chest radiographs, Figure 1), at which
time mechanical ventilation was started. He had been a frequent visitor
to the seafood wholesale market.

Patients 1 and 3 recovered and were discharged from the hospital on January
16, 2020. Patient 2 died on January 9, 2020. No biopsy specimens were
obtained.

The New England Journal of Medicine (NEJM)
= 24 January 2020
= https://www.nejm.org/doi/full/10.1056/NEJM0a2001017

The author team

@)
@)

The authors were part of the China Novel Coronavirus Investigating and Research Team.
Authors (surname in red)
= Na Zhu, Ph.D.
= Dingyu Zhang, M.D.
=  Wenling Wang, Ph.D.
= Xingwang Li, M.D.
= Bo Yang, M.S.
= Jingdong Song, Ph.D.
= Xiang Zhao, Ph.D.
= Baoying Huang, Ph.D.
=  Weifeng Shi, Ph.D.
= Roujian Lu, M.D.
= Peihua Niu, Ph.D.
= Faxian Zhan, Ph.D.
=  Xuejun Ma, Ph.D.
= Dayan Wang, Ph.D.
=  Wenbo Xu, M.D.
»  Guizhen Wu, M.D.
= George F. Gao, D.Phil.
= Wenijie Tan, M.D., Ph.D.

Principal author

o

The principal author is usually the first in the list of authors (but sometimes the last). When a famous
scientist is being nice, they will allow their graduate student to be the first name.

Want to learn some Latin?

o

For simplicity, a long list of names is shortened to the name of the first author plus the two Latin
words et al which means and others.
= So in this case, Zhu et al = Zhu and others.
= That way you can say to someone, “Have a look at the paper by Zhu et al that came out in
the New England Journal of Medicine.”

What do those initials mean?

o

M.D.
= Medical Doctor
» That’s your standard ‘doctor’ working in a hospital or clinic.
» The periods are optional so it can be MD or M.D.

= Philosophy Doctor


https://www.nejm.org/doi/full/10.1056/NEJMoa2001017
https://www.nejm.org/doi/full/10.1056/NEJMoa2001017

o

o
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»= This is basically all the professors at a university. It could be a physics professor like Albert
Einstein, or a paleontology professor like Dr. Alan Grant in Jurassic Park, or an archeology
professor like Dr. Jones (Harrison Ford) in Indiana Jones, or a virology professor who
spends their whole life studying viruses.

D. Phil

= Doctor of Philosophy

= This is exactly the same as a Ph.D. but the letters are in different order.
M.D., Ph.D.

= This is a Medical Doctor who has done a ton of scientific research so is also a PhD. These
doctors tend to be insanely knowledgeable about a particular iliness. They may do less
clinical work in order to do lab work. Or simply work 40 hours a week in the hospital, 40
hours a week in the lab, and get divorced.

e Here are more initials you may encounter

O

Summary

D.D.S.
= Doctor of Dental Surgery. That's a dentist.
D.V.M.
= Doctor of Veterinary Medicine. That's a vet.
D.O.
» This has 2 meanings.
= Doctor of Osteopathic Medicine. This is essentially the same training as an MD.
= Doctor of Optometry. This is the optometrist who examines your eyes. Don’t confuse the
optometrist with the ophthalmologist (“off thal mall ah jist”) who is an eye surgeon M.D.
» |find ophthalmologist so hard to spell that | literally say out loud, “O, P, H, T, H” every single
time | spell it.
M.B.B.S.
= |fyou get trained as a medical doctor in the United Kingdom, you get these initials. It's Latin
for Medicinae Baccalaureus, Baccalaureus Chirurgiae which means Medicine
Bachelor, Bachelor Surgery.
B. Pharm or BPharm
» That’s your standard pharmacist who has a Bachelor of Pharmacy.
D. Pharm or PharmD
= That's a B. Pharm who did lots more training to become a Doctor of Pharmacy. They are
found in specialized locations like an Intensive Care Unit (ICU) in a hospital where drug
doses are complicated so the MD’s need help.
N.D.
= Naturopathic Doctor. This is a doctor who tends to prescribe natural medicines from plants,
as a generality.
B.Sc.
= Bachelor of Science. That’s your standard 4-year university degree.
M.Sc.
= Master of Science. That's usually 1 or 2 years long, after completion of a B.Sc. Then you
do a Ph.D. afterwards if you want to have a career in ‘academia.” Get it? BSc > MSc >
PhD.
M.PH.
= Master of Public Health. This is basically epidemiology and it’s is a degree that many MDs
get as additional training.
Obviously, we infer meaning. When someone says, My stomach hurts I’'m going to the doctor, we
know they are not going to see a physics professor.

Journals

e Scientists and doctors document the details of experiments or illness in science journals and medical
journals.
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e Some of the notable ones are:

The New England Journal of Medicine
e Summary
o The New England Journal of Medicine (NEJM) is a famous journal in medicine and is kind of
synonymous with high-quality medicine at Harvard University which is located in the city of
Cambridge which is in the state of Massachusetts which is one of the six New England states.
Hence the name of the journal and my run-on sentence.
o As a generality, only high-quality papers are published in the NEJM. If you did an experiment
comparing the taste of granola with and without raisins, you’re not getting published in the NEJM.
o This was the journal for Patients #1 and #2 in the previous source.
e Source
o https://www.nejm.org

Cell
e Summary

o As you might expect, Cell is all about what goes on inside cells.

o There are sister journals devoted to specific topics like Cell Genomics which is ridiculous amounts
of detail on DNA and genetics, or Cancer Cell which is the cutting edge of cancer biology and
treatment.

e Source

o https://www.cell.com



https://www.nejm.org/
https://www.cell.com/
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THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE

NEAR HORIZON

A warm terrestrial planet in orbit around
Proxima Centauri, closest star to the Sun pases408 & 437

PHARMACEUTICALS SUSTAINABILITY ROBOTICS AN

VITAL DRUGS CITIES COOK THE SOFT
MADE CHEAPER CARBON BOOKS MACHINE
Non-profit initiative Overhaul urban Self-powered ‘octobot’
targets neglected diseases emissions accounts breaks new ground
PAGE 388 PAGE 391 PAGES 400 & 451

nature

e Summary

o This is one of the most famous journals.

o Yes,itis called nature — with a lower case ‘n.’

o Lots of medical research is published in it.

o There are specific ones like nature genetics or nature neuroscience.

e Source
o https://www.nature.com
e Source

o The photo is the 25 August 2016 cover, just to show it's a lower case ‘n.’
o It's from Wikipedia.

» https://en.wikipedia.org/wiki/Nature (journal)

* Photo credit: ESO/M. Kornmesser

Science
e Summary

o Just a ton of science is covered here. There are specific ones like Science Robotics or Science
Immunology.
e Source
o https://lwww.science.org



https://www.nature.com/
https://en.wikipedia.org/wiki/Nature_(journal)
https://www.science.org/
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Hmmm ...

If you see a paper in The New England Journal of Medicine, Cell, nature, or Science, chances are you
can’t read it! That's because they are usually written in the highly technical language of the authors of that
subject. That essentially means the most accurate information is the least understandable. That's a big
problem during a pandemic. That being said, sometimes they are very readable, you just have to check it
out. That being said, it's way easier for the expert on a topic to ‘just check it out’ because they know exactly
where to find that information since they already read that journal.

| get an email daily from nature and every featured topic is summarized in one paragraph of understandable
English. Clicking the link to the actual article, sometimes it is easy to read, sometimes nearly impossible.

When you can’t figure out the name of the journal ...

Journal List > HHS Author Manuscripts > PMC4667727 OTHER FORMATS

PubReader | PDF (44K)
As a library, NLM provides access to scientific literature. Inclusion in an NLM database does not imply
endorsement of, or agreement with, the contents by NLM or the National Institutes of Health.
Learn more: PMC Disclaimer | PMC Copyright Notice

ACTIONS

Actions [ Collections
Bl Searchin PMC SHARE
Clin Adv Hematol Oncol.4 Search in PubMed Jan 1. PMCID: PMC4667727 o o e
Published in final edited fc NIHMSID: NIHMS739612
Clin Adv Hematol Oncol. View in NLM Catalog PMID: 25679971  RESOURCES
. Add to Search Similar articles
Understanding Blee

. . Cited by other articles
Anita McElrov. MD. PhD. Assistant Professor

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667727/

One more thing for obsessive people ...

Journal names are often abbreviated so you don’t know the full name. W Click on this link
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667727/ ... the name of the journal is Clin Adv Hematol

Oncol ... \\\% click on the journal name and then click on ‘View in NLM Catalog” .. a new page will open and
you can see the full name of the journal which is Clinical Advances in Hematology & Oncology. This is
very useful.

How scientific articles are organized

A brief summary of how scientific papers are organized

The traditional style of a scientific paper is like so:

o

» This is a 1-paragraph summary of the experiment.

o |Introduction


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667727/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667727/

o

o

o
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= This is usually a few pages describing the current scientific knowledge on a topic, followed
by unanswered questions, followed by a hypothesis (proposed explanation) for a particular
guestion.

Materials & Methods (M&M)|

=  Sometimes just called ‘Methods.’

= This is the steps taken in the science lab.

= This is the results of the experiment.

= Usually some statistics are involved to prove there was a 95% Confidence Interval ...
meaning 95% confident the results are valid. By the total opposite logic, the likelihood of
the results being due to chance alone are 5%.

= The results are discussed, specifically whether the hypothesis (proposed explanation) was
proved or not. And usually a few thoughts on future experiments.

City of Wuhan

| used these for my drawings:

https://en.wikipedia.org/wiki/Huoshenshan Hospital

https://en.wikipedia.org/wiki/Huanan Seafood Wholesale Market

e}

This is the Wuhan seafood market.

https://en.wikipedia.org/wiki/Ring roads of Wuhan#Inner Ring Road

https://en.wikipedia.org/wiki/Wuhan

https://en.wikipedia.org/wiki/Wuhan Tianhe International Airport

https://en.wikipedia.org/wiki/\WWuhan Institute of Virology

https://en.wikipedia.org/wiki/\Wuhan Metro

Huoshenshan Hospital

New 1,000-bed Wuhan hospital takes its first coronavirus patients
Summary

o

Source

o

Author
(@]

There’s a 1-minute video with time-lapse photos showing the construction of the Huoshenshan
Hospital. Kinda cool.

The Guardian
= This newspaper is published in Manchester, England. It is my go-to source for global news
and it’s easy to navigate on an iPhone.
= 4 February 2020
= https://www.thequardian.com/world/2020/feb/04/new-1000-bed-wuhan-hospital-takes-its-
first-coronavirus-patients

The ‘author’ of this particular article is Agence France-Presse which is a news agency in France.


https://en.wikipedia.org/wiki/Huoshenshan_Hospital
https://en.wikipedia.org/wiki/Huanan_Seafood_Wholesale_Market
https://en.wikipedia.org/wiki/Ring_roads_of_Wuhan#Inner_Ring_Road
https://en.wikipedia.org/wiki/Wuhan
https://en.wikipedia.org/wiki/Wuhan_Tianhe_International_Airport
https://en.wikipedia.org/wiki/Wuhan_Institute_of_Virology
https://en.wikipedia.org/wiki/Wuhan_Metro
https://www.theguardian.com/world/2020/feb/04/new-1000-bed-wuhan-hospital-takes-its-first-coronavirus-patients
https://www.theguardian.com/world/2020/feb/04/new-1000-bed-wuhan-hospital-takes-its-first-coronavirus-patients
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= https://en.wikipedia.org/wiki/Agence France-Presse

Coronavirus hospital with 1,000 beds opens after just 10 days

=  Summary
o The Huoshenshan Hospital was built by 7000 carpenters, plumbers, and electricians.
o There are many photos of the hospital under construction.

e Source
o Metro
= 3 February 2020
= https://metro.co.uk/2020/02/03/coronavirus-hospital-1500-beds-opens-just-10-days-
12171879/
e This is reference no. 12 in Huoshenshan Hospital — Wikipedia.
e Author

o Richard Hartley-Parkinson

Summary of the above
= Huoshenshan Hospital
o Itis located in the Caidian District, near Zhiyin Lake.
= There are 13 districts in Wuhan. | only drew 5 of them in my map.
= The Caidan District (not shown) is west of the gray-colored Hanyang District.
o 23 January 2020 — 2 February 2020 = 11 days = Construction.
e [231 247 255 264 275 286 297 305 319 110 211 | = 11 days
e 23 January — Construction begins at night.
e 2 February — last brick laid.
o 3 February 2020 = the next day = 15t patient.
= Modeled after a hospital in Beijing built in 6 days for SARS, the coronavirus pandemic of
2003.
= Eachroom is a negative Pressure room (see page 160 in Zoo Inside You and this
bibliography).
= 1400 Health Care Workers.
= 1000 beds.
= 30ICU beds.
o People’s Liberation Army (PLA) run it.
= Composition of the PLA:
e 2,000,000 regular force
e 500,000 reserves
= Leishenshan Hospital
o Southwest of the Wuchang district.
o ldidn’t draw it.
o 8 February 2020 — opened.
o 1500 beds.

Samples taken at the seafood market

Experts: nCoV spread in China's cities could trigger global epidemic
e Summary
o 2019-nCoV is one of several names for the SARS-2-Coronavirus of the COVID pandemic.
= 2019 was the year of discovery.
* nmeans novel, as in new.
= CoV means CoronaVirus.


https://en.wikipedia.org/wiki/Agence_France-Presse
https://metro.co.uk/2020/02/03/coronavirus-hospital-1500-beds-opens-just-10-days-12171879/
https://metro.co.uk/2020/02/03/coronavirus-hospital-1500-beds-opens-just-10-days-12171879/
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e Verbatim
o In outbreak investigation developments, China CDC today released more
information about environmental sampling in the seafood market at the
center of the outbreak, which also sold a variety of 1live animals,
including several wildlife species. Of 585 samples, 33 had evidence of
2019-nCoV, according to Xinhua, China' state news agency.
e Source
o Center for Infectious Disease Research and Policy (CIDRAP) (“Sid rap”)
= CIDRAP is part of the University of Minnesota.
= 27 January 2020
=  https://www.cidrap.umn.edu/news-perspective/2020/01/experts-ncov-spread-chinas-cities-
could-trigger-global-epidemic

e Authors
o Lisa Schnerring, News Editor, CIDRAP
= https://www.cidrap.umn.edu/ongoing-programs/news-publishing/news-publishing-staff
o Dr. Michael Osterholm, who has a PhD in environmental health and a Master of Public Health (MPH)
in epidemiology, is the director of CIDRAP. He is on the Covid-19 Task Force of President Biden
and is extraordinarily knowledgeable about epidemics and pandemics.
= https://en.wikipedia.org/wiki/Michael Osterholm

Wildlife in the Wuhan seafood market

A new coronavirus associated with human respiratory disease in China
e Summary

o There was more than just seafood in the market.

o The coronavirus was isolated from the lungs of a 41-year old male who worked at the Wuhan
seafood market — more formally known as the Wuhan Huanan Wholesale Seafood Market.

o The virus was obtained by a special technique called Broncho-Alveolar Lavage (BAL) (described
below) that essentially ‘washes’ the airways and air sacs in the lungs with fluid, and then the fluid is
sucked out and sent to the laboratory for examination.

= The major airways are called bronchi (“bronk eye”).
= The air sacs are called alveoli (“al vee oh lie”). There are 300 million air sacs in each lung,
for a total of 600 million.

o This technique is called a Broncho-Alveolar Lavage (BAL). Details to follow.

=  “Brong koh”
=  “Al vee oh lar’
= “Lahvah zh” (It's kinda hard to pronounce the last part. Smear the z with an h).
»= Lavage is the French word for washing.
e Verbatim

o The patient studied was a 4l-year-old man with no history of hepatitis,
tuberculosis or diabetes. He was admitted to and hospitalized in
the Central Hospital of Wuhan on 26 December 2019, 6 days after the onset
of disease. The patient reported fever, chest tightness, unproductive
cough, pain and weakness for 1 week on presentation.

0 Metagenomic RNA sequencing4 of a sample of bronchoalveolar lavage fluid
from the ©patient identified a new RNA virus strain from the
family Coronaviridae, which 1is designated here ‘WH-Human 1’ coronavirus
(and has also been referred to as ‘'2019-nCoV’).

e Verbatim (the bold is added by me)

o Epidemiological investigations by the Wuhan Center for Disease Control
and Prevention revealed that the patient worked at a local indoor seafood
market. Notably, in addition to f£ish and shellfish, a variety of live wild
animals—including hedgehogs, badgers, snakes and birds (turtledoves)-—were
available for sale in the market before the outbreak began, as well as
animal carcasses and animal meat. No bats were available for sale. While



https://www.cidrap.umn.edu/news-perspective/2020/01/experts-ncov-spread-chinas-cities-could-trigger-global-epidemic
https://www.cidrap.umn.edu/news-perspective/2020/01/experts-ncov-spread-chinas-cities-could-trigger-global-epidemic
https://www.cidrap.umn.edu/ongoing-programs/news-publishing/news-publishing-staff
https://en.wikipedia.org/wiki/Michael_Osterholm
https://www.nature.com/articles/s41586-020-2008-3#ref-CR4
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the patient might have had contact with wild animals at the market, he
recalled no exposure to live poultry.
o City officials closed the market on Jan 1, and sampling took place from
Jan 1 to Jan 12.
Source
o hature
= 3 February 2020
= Volume 579, pages 265269
Options for viewing the paper:
e  https://www.nature.com/articles/s41586-020-2008-3
o This is the full article in nature.
e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7094943/
o This is the same article in PubMed which is part of the National Library of Medicine (a
ginormous database used by doctors and scientists).
o It's easier to see the tables and images in this version.

Authors:
o FanWu,! Su Zhao,2 Bin Yu,® Yan-Mei Chen,! Wen Wang,* Zhi-Gang Song,! Yi Hu,2 Zhao-Wu
Tao,2Jun-Hua Tian,® Yuan-Yuan Pei,! Ming-Li Yuan,? Yu-Ling Zhang,! Fa-Hui Dai,! Yi Liu,! Qi-Min
Wang,! Jiao-Jiao Zheng,! Lin Xu,! Edward C. Holmes,5 and Yong-Zhen Zhang!4$6
And here is where the authors are from:
» 1 Shanghai Public Health Clinical Center, Fudan University, Shanghai, China
»= 2 Department of Pulmonary and Critical Care Medicine, The Central Hospital of Wuhan, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan, China
= 3 Wuhan Center for Disease Control and Prevention, Wuhan, China
» 4 Department of Zoonosis, National Institute for Communicable Disease Control and Prevention,
China Center for Disease Control and Prevention, Beijing, China
= 5 Marie Bashir Institute for Infectious Diseases and Biosecurity, School of Life and Environmental
Sciences and School of Medical Sciences, The University of Sydney, Sydney, New South Wales,
Australia
» 6 School of Public Health, Fudan University, Shanghai, China
Of note:
o The last author, Yong-Zhen Zhang, is from the China CDC in Beijing. Don’t confuse that with the
USA CDC in Atlanta — they are totally different agencies.

Bronchoscopes and other scopes



https://www.nature.com/articles/s41586-020-2008-3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7094943/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20ZG%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tao%20ZW%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tao%20ZW%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pei%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yuan%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20YL%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dai%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20QM%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20QM%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zheng%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holmes%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=32015508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20YZ%5BAuthor%5D&cauthor=true&cauthor_uid=32015508

Trachea (windpipe)
Right lung /f
Left bronchus \S
Left lung L
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Bronchoscope

Oesophagus (gullet)

That black thing is a broncho-scope (brong — kow — scope”).

The skinny tube contains fiber optics. The tube goes into the lungs ... in the image above it’s sitting in the
left main bronchus. There’s a camera at the tip of the tube. The image is seen on a tv monitor.

If the tube is flexible it's called a flexible broncho-scope.

If the tube is rigid it's called a rigid broncho-scope.

The umbrella term for all such devices is endoscopy (“en doss copy”) and different body parts are looked

at:

Arthroscopy (“arth ross copy”)

e This is used by orthopedic (bone) surgeons to look at your joints. For example, your knee
is ‘scoped’ to repair a torn ligament like an ACL (Anterior Cruciate Ligament). Now there
are 2 devices, each rigid and about 2 feet long. One is the camera. Another has cutting
tools or pliers at the tip. The surgeon is using both hands, one for each. Or the surgical
assistant (example, me) is working the camera.

e Why arthr? Because arth means joint. Hence arthro-scope (joint look). And this is also why
a crab with jointed legs is an arthro-pod (joint legs).

Bronchoscopy (“brong coss copy”)
e The bronchi (airways) in the lungs are sampled for evidence of pneumonia or other lung
diseases.
Colonoscopy (“colon oss copy”)
e This looks at the lining of your colon to detect Colon Cancer.
e The colon is the large intestine.
Esophago#-gastro?-duodenoscopy® (EGD)

e That's the winner at 12 syllables. Has anyone, ever, in the history of universe, inserted a
superscript for the number of syllables into that word? | think not — you have witnessed a
unique event.

o “Ee sofay go” — “gas trow” — “do oh den oss caw pee.”

e The tube goes into your mouth, down your throat, down your foodpipe (esophagus), into
your stomach, then into the intestines. It's quite a long-range reconnaissance.

e Several structures can be looked at during that journey: esophagus, stomach (the ‘gastro”
part), and the duodenum (“do oh deen um”) which is the first part of the small intestines.
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e  Skill required.

e Gastroscopy (“gas tross copy”)

e Basically the same setup as Esophago-gastro-duodenoscopy but only interested in looking
at the lining of your stomach, say for ulcers.

e Laparoscopy (“lap are oss copy”)

e This gains access to the abdominal cavity. It's pretty cool. The first thing to do is blow carbon
dioxide (COz2) gas into the abdominal cavity to convert it into a movie theatre. You are the
star of the movie. Well, your innards.

e How is this done? A 1 cm (roughly ¥z inch) incision with a scalpel right through all abdominal
wall layers (whose 10 names you have to memorize in medical school). Next a shiny metal
tube called a trochar a.k.a. trocar (“trow car”) is inserted through that incision. Now the
gas is connected via the trochar so the abdominal wall swells (slowly) to a small beach ball.
Voilal It's a movie theatre inside. Then the trochar comes out.

¢ Now the instruments go inside (via incisions for each of them). One is the camera, another
is forceps (glorified pliers), and another is cautery (“cot er ee”) that cuts and burns at the
same time so there’s no bleeding. Now ready for surgery!

e Maybe your inflamed gall bladder is removed a.k.a. laparoscopic cholecystectomy which
is lotsa syllables so it’s shortened to ‘lap chole’ (“lap koh lee”). That would be done by a
general surgeon whose speciality is the digestive organs. Or maybe a totally different
operation by a totally different specialist — an OB/GYN (Obstetrician/Gynecologist) might
remove the uterus (womb) because of uterine fibroids (they can cause heavy bleeding;
but this surgery would be avoided if a woman still wanted children).

o When you wake up you’ll see 3 or 4 incisions in the skin of your abdomen. We sutured them
up when the instruments were removed.

e And ... this will make sense now ... there are at least 2 tv monitors ... one for the surgeon
and one for the assistant ... because they may be on opposite sides of the patient so they
each need their own tv. Or sometimes we are side by side. We can’t touch the tv though.
The tv is not sterile. We are sterile (we are wearing a sterile gown and sterile gloves). So
we ask a circulating nurse (who is not sterile) to move the tv. The scrub nurse who is sterile
(because she scrubbed at the sink then gowned and gloved just like us) hands all the
instruments to the surgeon. The instruments, including the scope, are all sterile. It's quite a
production.

¢ In the grand scheme of things, this is called Minimally Invasive Surgery (MIS). Making 3
or 4 small cuts in your abdominal wall is less invasive than a 1 foot long (30 cm) incision
that opens you right up like a taco shell.

And many other ‘-oscopy’ types of surgeries.

o “We've booked you for endoscopy” is what the hospital will tell you.

¢ Pointis, that patient in Wuhan had a bronchoscopy to find evidence of what was causing their unusual
pneumonia. And bronchoscopy is a subset of endoscopy. Now you know good words to stump your
opponents in Charades. Try to act out ‘bronchoscopy.’

https://en.wikipedia.org/wiki/Bronchoscopy

https://en.wikipedia.org/wiki/Endoscopy

Bronchoalveolar Lavage (BAL) in the ICU

Summary
o Thisis a 6-minute video that instructs medical doctors on how to perform a Broncho-Alveolar Lavage
(BAL).
o It's technical.
o The doctor holds a bronchoscope which will go into the lungs of the patient.
o At 2m:38s you can see all the instruments involved.
o At4m:34s is the view inside the lungs.
o Do not try this at home on your Pomeranian.
Source
o American Thoracic Society


https://en.wikipedia.org/wiki/Bronchoscopy
https://en.wikipedia.org/wiki/Endoscopy
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= hitps://www.thoracic.org/professionals/clinical-resources/video-lecture-
series/bronchoscopy/bronchoalveolar-lavage-in-the-ICU.php

e Authors

o Aaron M Cheng, MD
Amy Morris, MD
Patricia Kritek, MD
Justin Andros, MD
Megan Sherman, MD
Sara Kim, MD
Mark Tonelli, MD
David Park, MD
Maya Sardesai, MD
Rosemary Adamson, MD

O O O O O O OO0 O

Seafood market size

Coronavirus outbreak leads to widespread panic in China
e Verbatim
o The market occupies up to 540,000 square feet of land, which is about
seven soccer fields.

e Source
o The Johns Hopkins Newsletter
=  Feb 6 2020
=  https://www.jhunewsletter.com/article/2020/02/coronavirus-outbreak-causes-widespread-
panic-in-china
e Author

o Yanni Gu

UNITED STATES SECURITIES AND EXCHANGE COMMISSION FORM - Walmart Inc. Form 10-K for the
Fiscal Year Ended January 31, 2022.

e Summary
e The average square footage of a Walmart Supercenter is on page 7 of the report.
o Minimum square feet 69,000
o Maximum square feet 260,000
o Average square feet 178,000 (I rounded this up to 180,000)

e | guess the Securities and Exchange Commission (SEC) knows this sort of thing?
e My simple addition math

180,000 square feet Walmart Supercenter
180,000 square feet Walmart Supercenter

+ 180,000 square feet Walmart Supercenter

= 540,000 square feet Wuhan seafood market

e Source
o United States Securities and Exchange Commission
= https://d18rn0p25nwr6d.cloudfront.net/CIK-0000104169/c68fb8be-2602-4f2a-aee0-
261b4f04b970.pdf
= This is reference no. 12 in Walmart — Wikipedia
o https://en.wikipedia.org/wiki/Walmart



https://www.thoracic.org/professionals/clinical-resources/video-lecture-series/bronchoscopy/bronchoalveolar-lavage-in-the-ICU.php
https://www.thoracic.org/professionals/clinical-resources/video-lecture-series/bronchoscopy/bronchoalveolar-lavage-in-the-ICU.php
https://www.jhunewsletter.com/article/2020/02/coronavirus-outbreak-causes-widespread-panic-in-china
https://www.jhunewsletter.com/article/2020/02/coronavirus-outbreak-causes-widespread-panic-in-china
https://d18rn0p25nwr6d.cloudfront.net/CIK-0000104169/c68fb8be-2602-4f2a-aee0-261b4f04b970.pdf
https://d18rn0p25nwr6d.cloudfront.net/CIK-0000104169/c68fb8be-2602-4f2a-aee0-261b4f04b970.pdf
https://en.wikipedia.org/wiki/Walmart
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Wuhan Institute of Virology

FOMNEL Rk E GRS

WUHAN INSTITUTE OF VIROLOGY, CAS

This is the Wuhan Institute of Virology home page.
e http://english.whiov.cas.cn

Inside the Chinese lab poised to study world's most dangerous pathogens
e Summary
o There are photos of hazmat suits and the central monitor room of the National Bio-safety
Laboratory in Wuhan.
o Cost to build was 300 million yuan (US$ 44 million).
e Verbatim
o There are already two BSL-4 labs in Taiwan, but the National Bio-safety
Laboratory, Wuhan, would be the first on the Chinese mainland.
e Source
o nature
= 23 Feb 2017
= https://www.nature.com/articles/nature.2017.21487

e  Author
o David Cyranoski

Research areas

Wuhan Institute of Virology > Home > Research Areas > Brief Introduction
e Summary
e The Wuhan Institute of Virology does research in 5 different areas
1. Etiology and Epidemiology of Emerging Infectious Diseases (EID)
= What does ‘Etiology’ mean?
= Etiology is a fancy medical word meaning cause or origin.
= What is an Emerging Infectious Disease?
= Well, it could be some disease never encountered before. For example, back in the
1980’s AIDS was new to the scene. The cause was the HIV virus, though after lots of
research was done, there was apparently evidence of it as far back as the 1950s.
= Or an ‘emerging’ infectious disease could be something that is already known but a
new mutant has arisen. The CDC (as in USA CDC) refers to that as re-emerging. For
example, the coronavirus has been recognized for decades. But the 2019 version —
what we call SARS-CoronaVirus-2 — is a new version of the virus that is causing COVID-
19, a new version of the infection.



http://english.whiov.cas.cn/
https://www.nature.com/articles/nature.2017.21487

Source
(@]
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= Point is, the Wuhan Institute of Virology is on the lookout for new problems, or old
problems with a new face.
» What is the challenge?
= The major challenge is an unpredictable Emerging Infectious Disease (EID) outbreak.
» What is the origin of Emerging Infectious Diseases?
o 70% wildlife or insects.
2. Molecular virology
= Viruses are super small. Molecules are even smaller. So ‘molecular virology’ looks at how
viruses interact with cells at a molecular level.
e How do they get inside the cell?
e How do they replicate once inside?
e And once new copies have been made, how do they get out?
= All that is molecular virology.
3. Immuno-virology
»= This is the study of the how the immune system attacks a virus. Or how a virus evades the
immune system. This is a war millions of years old, starting long before humans.
4. Analytical Pathogen Microbiology
= That’s a fancy term meaning, detection.
= And ‘pathogen’ usually refers to a bacteria or virus.
5. Agricultural and Environmental Microbiology
= |n the grand scheme of things, insects destroy our crops, so we Kkill the insects with
pesticides. But the pesticides can harm the environment so an alternative is to Kill the
insects with a virus or bacteria.
= Getit? We artificially introduce a virus or bacteria to kill the insects.
= Baculo-virus is one such virus. It cannot replicate in mammals or plants. But it can replicate
in insects and kill them. It is a viral insecticide.

Wuhan Institute of Virology
= http://english.whiov.cas.cn/Research2016/Brief Introduction2017/



http://english.whiov.cas.cn/Research2016/Brief_Introduction2017/
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Baculoviridae

e Summary
o That's a baculo-virus (mentioned in point 5 of the previous article) that is used to deliberately infect

insect pests. The black and white photos were taken with an electron microscope. It sort of looks
like licorice.
e The virus is beyond small. It will get inside individual cells of the insect and make copies of itself
- The cells will die. > The insect will die.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Baculoviridae

Chapter 4 - Baculoviruses and Other Occluded Insect Viruses

e Summary
o You can’t read this but you can access it in the next article (Advances in Insect Physiology).
e Source
o Insect Pathology, Second Edition
= 2012
= Pages 73-131
=  https://www.sciencedirect.com/science/article/pii/B978012384984700004X

e Authors

o Robert Harrison
= United States Department of Agriculture, Agricultural Research Service, Beltsville,

Maryland, USA

o Kelli Hoover
= Pennsylvania State University, Pennsylvania, USA

Advances in Insect Physiology
o Summary


https://en.wikipedia.org/wiki/Baculoviridae
https://www.sciencedirect.com/science/article/pii/B978012384984700004X

o Source
(@]
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¥ Scroll % down the page. In the right column is a drawing of a baculo-virus infecting the cells of
the respiratory system of a butterfly or moth. The virus resembles that image from Wikipedia — it
kinda looks like licorice.

Science Direct
= 2016
=  https://www.sciencedirect.com/science/article/pii/B978012384984700004 X

Emerging Infectious Diseases
e Summary

o

o

e Source
(@]

Just to confuse your life, Emerging Infectious Diseases (EID) is an area of research by the Wuhan
Institute of Virology and it is also the name of a medical journal published by the CDC — as in, the
USA CDC. Don’t confuse that with the China CDC.

The link below is to the CDC journal. It's a great way to see how the CDC is deeply involved in
tracking all manner of infectious diseases.

W In the vertical menu on the left side .. click on ‘Past Issues’ to read about nasty organisms dating
back to 1995. It’s partly technical, partly readable.

Centers for Disease Control and Prevention (CDC)
=  https://wwwnc.cdc.gov/eid/

Bridges spanning the Yangtze River in Wuhan

| used these for my drawings

https://en.wikipedia.org/wiki/Wuhan_Yangtze River Bridge

https://en.wikipedia.org/wiki/Second Wuhan Yangtze River Bridge

[ ]
e https://en.wikipedia.org/wiki/Erqi_Yangtze River Bridge
e https://en.wikipedia.org/wiki/Tianxingzhou Yangtze River Bridge

Suspension bridges

Understanding the World's Greatest Structures: Science and Innovation from Antiquity to Modernity
e Summary

o

This is a phenomenal teaching course by a professor of civil engineering at the West Point Military
Academy, describing the principles to build arches, domes (like the Pantheon in Rome), cathedrals
(like Notre Dame in Paris), bridges, and other structures. You don’t need engineering knowledge to
watch it.

There are 24 video lectures in this particular course. Lecture 15 is Suspension Bridges — The Battle
of the Cable. The professor literally builds bridges in front of you and shows the loads that the
roadway (deck) must deal with. And you learn about this guy named John Augustus Roebling who
was like the Mozart of wires. His ingenious wire designs were used to make the Brooklyn Bridge
and Golden Gate Bridge — both suspension bridges.


https://www.sciencedirect.com/science/article/pii/B978012384984700004X
https://wwwnc.cdc.gov/eid/
https://en.wikipedia.org/wiki/Wuhan_Yangtze_River_Bridge
https://en.wikipedia.org/wiki/Second_Wuhan_Yangtze_River_Bridge
https://en.wikipedia.org/wiki/Erqi_Yangtze_River_Bridge
https://en.wikipedia.org/wiki/Tianxingzhou_Yangtze_River_Bridge
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o You learn about structures and load paths. You cannot look at world the same afterwards. Even a
highway overpass becomes interesting — it is supported by columns (which are 1 of the 6 load-
bearing members).

o Here’s a quote from the course: “You can’t push a cable.” That means a cable carries load
entirely in tension.

e Source
o The Great Courses
= These courses are kinda pricey so | wait for them to go on sale. | have at least 50 of them
— they are awesome learning.
= https://www.thegreatcourses.com/courses/understanding-the-world-s-greatest-structures-
science-and-innovation-from-antiguity-to-modernity

e  Author
o Stephen Ressler, PhD, West Point Military Academy

LOAD PATH METHOD IN THE OPTIMUM DESIGN OF CABLE SUPPORTED BRIDGES
e Summary
o Figure 3 shows the load path (forces) for the Golden Gate Bridge (a suspension bridge).
o Figure 6 shows the load path (forces) for a cable-stayed bridge.
o |ldont really understand but they are cool diagrams.
e Source
o No date is given.
o Nojournal is given.
o http://www.scienzalibera.it/attachments/article/54/Load%20path%20method%20in%20the%200pti
mum%20design%200f%20cable%20supported%20bridegs.pdf
e Authors
o Fabrizio PALMISANO - Politecnico di Bari, Studio Vitone & Associati, Italy
o Amedeo VITONE - Politecnico di Bari, Studio Vitone & Associati, Italy
o Claudia VITONE - Politecnico di Bari, Italy
o Vito Antonio MININNI - Consultant Engineer, Italy

Cable-stayed bridges

Cable-stayed bridge
e Summary

o There are many photos of cable-stayed bridges.

o Let’s face it, people drove over these bridges while spreading coronavirus in Wuhan. And the same
could be said of dozens of other cities in the world.

o Check out the cool @resund Bridge that is the second image on the right side. Did it spread
coronavirus from Denmark to Sweden? Or from Sweden to Denmark? Probably. Oh, | drove over
the Presund Bridge yesterday. How cool is that?

e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Cable-stayed bridge

How to say ‘China’ in Chinese



https://www.thegreatcourses.com/courses/understanding-the-world-s-greatest-structures-science-and-innovation-from-antiquity-to-modernity
https://www.thegreatcourses.com/courses/understanding-the-world-s-greatest-structures-science-and-innovation-from-antiquity-to-modernity
http://www.scienzalibera.it/attachments/article/54/Load%20path%20method%20in%20the%20optimum%20design%20of%20cable%20supported%20bridegs.pdf
http://www.scienzalibera.it/attachments/article/54/Load%20path%20method%20in%20the%20optimum%20design%20of%20cable%20supported%20bridegs.pdf
https://en.wikipedia.org/wiki/Cable-stayed_bridge
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B E

| asked my Chinese friend Victor how to pronounce it. If you have problems, please take it up with him.

China flag

Flag of China
e Summary

o There are lots of cool historical flags of China.
o Halfway down the page is a fuchsia construction sheet which is pretty cool, just from a pure artistic
point of view.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Flag of China

CIA World Factbook

e Summary

o This is a short description of the Chinese flag.
e Source

o CIA

=  https://www.cia.gov/the-world-factbook/countries/china/flag

Autonomous Region (A.R.)

Autonomous regions of China
e Summary
o There is a simple map of the 5 Autonomous Regions (A.R.) in China.
o Inthe first table is a list of the ‘designated minority’ in each region.
e Source
o Wikipedia
=  https://en.wikipedia.org/wiki/Autonomous_regions_of China

Yangtze River



https://en.wikipedia.org/wiki/Flag_of_China
https://www.cia.gov/the-world-factbook/countries/china/flag
https://en.wikipedia.org/wiki/Autonomous_regions_of_China

Yangtze
e Summary

That's the Yantze Rir |n v

e The Yangtze River flows through Wuhan.
e The stupendous Three Gorges Dam goes right across it.
e 3915 miles / 6300 km.

e Source
o Wikipedia

e https://en.wikipedia.org/wiki/Yangtze

List of largest cities

e Summary
Population (2018)

Largest cities in the world

#1 Tokyo, Japan 37 million

#2 Delhi, India 28 million

#3 Shanghai, China 25 million
e Source

o Wikipedia

= hitps://en.wikipedia.org/wiki/List _of largest cities

e Source of source
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o Wikipedia’s source in Column 3 is the United Nations Department of Economic and Social Affairs:
World Urbanization Prospects 2018.

= One UN site was under maintenance.
= One UN site was an archive.

e https://web.archive.org/web/20200211222646/https://population.un.org/wup/Publi

cations/Files/WUP2018-Highlights.pdf

G4 Expressway

G4 Beijing —Hong Kong — Macau Expressway

e Summary


https://en.wikipedia.org/wiki/Yangtze
https://en.wikipedia.org/wiki/List_of_largest_cities
https://web.archive.org/web/20200211222646/https:/population.un.org/wup/Publications/Files/WUP2018-Highlights.pdf
https://web.archive.org/web/20200211222646/https:/population.un.org/wup/Publications/Files/WUP2018-Highlights.pdf
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= The G4 Expressway a.k.a. G4 Beijing—Hong Kong—Macau Expressway is for vehicles going
from Beijing to Wuhan to Hong Kong. Or the other way.
= 2272 km/ 1411 miles.
e https://en.wikipedia.org/wiki/G4 Beijing—Hong Kong—Macau Expressway

High-speed ralil

Route

» Beijing—Guangzhou high-speed railway.
o More accurately, the Beijing—Guangzhou-Shenzhen—Hong Kong high-speed railway.
o Guangzhou is a port city 167 km (104 miles) northwest of Hong Kong.

2298 km journey.

300 km/h train speed.

8 hour journey instead of 22 hours.

35 stops.

105 euros 2™ class.

Source
o https://en.m.wikipedia.org/wiki/Beijing—Guangzhou high-speed railway
o https://en.m.wikipedia.org/wiki’Wuhan—Guangzhou high-speed railway

Locomotive
o CRH380-AL a.k.a. Hexie (means, Harmony).
= Accusations of using Japanese bullet train technology. Okey dokey.
= Aluminum body
e 9tonnes.
o 17% of weight of entire car.
=  Aerodynamic head.
» Pressurized.
e 0.12 psi P change. Not sure what this means. Maybe with doors closed.
= The locomotive is made by CRRC Changchun Railway Vehicles which is in the city of Changchun,
population 9 million. Never heard of it. How have | never have heard of a city of 9 million people? Because
China has 1 billion 400 million people. Wow.
e https://www.crrcgc.cc/ckgfen/g7984/s15646/t265188.aspx
e https://en.wikipedia.org/wiki/CRRC Changchun Railway Vehicles

Locomotive motor
=  YQ-365 electric motor

o [Features
= |t's atraction motor.
= AC/DC
= 4142 rpm.

o Source

= https://www.directindustry.com/prod/crrc-zhuzhou-electric-co-ltd/product-162644-
1756994.html
= There’s a link to a CSR promotional video. 4 minutes.
= They have robotics on the go in their factory.
o Made by CRRC Zhuzhou locomotive.
= Formerly, CSR Zhuzhou Electric Co. (no link)
=  Subsidiary of CRRC.
e https://en.wikipedia.org/wiki/fCRRC Zhuzhou Locomotive
e https://en.wikipedia.org/wiki/CRRC



https://en.wikipedia.org/wiki/G4_Beijing–Hong_Kong–Macau_Expressway
https://en.m.wikipedia.org/wiki/Beijing–Guangzhou_high-speed_railway
https://en.m.wikipedia.org/wiki/Wuhan–Guangzhou_high-speed_railway
https://www.crrcgc.cc/ckgfen/g7984/s15646/t265188.aspx
https://en.wikipedia.org/wiki/CRRC_Changchun_Railway_Vehicles
https://www.directindustry.com/prod/crrc-zhuzhou-electric-co-ltd/product-162644-1756994.html
https://www.directindustry.com/prod/crrc-zhuzhou-electric-co-ltd/product-162644-1756994.html
https://en.wikipedia.org/wiki/CRRC_Zhuzhou_Locomotive
https://en.wikipedia.org/wiki/CRRC

Wuhan Metro

Layout
e 9lines

o Linel

=  Completely elevated.

o Line2
Under the Yangtze River.
48 meters (approximately 150 feet) deep
1.3 km long

A tunnel, | assume.
Fanhu Station - Hankou Station.

e 228 stations

Gauge
o 4FT8%"

= London Underground
= NYC Subway
= Paris Métro
=  Wuhan Metro
o 4FT1127/32
= Moscow Metro

Coronavirus
¢ Wuhan Metro shut down 23 January — 27 March 2020.

Source
¢ Railway Technology

o https://www.railway-technology.com/projects/wuhan-metro/

3 months drilling through clay by boring machine.

e https://en.wikipedia.org/wiki/Wuhan Metro

Wuhan Tianhe International Airport
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https://www.railway-technology.com/projects/wuhan-metro/
https://en.wikipedia.org/wiki/Wuhan_Metro
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Wuhan Tianhe International Airport
e Summary
o Tianhe means sky river. What a great word.
o See the funky thing in the foreground looks like a joystick? That's the tower where the Air Traffic
Controllers (ATC) communicate with the pilots. ATC also has a commanding view of the runways.
o Wuhan is the capital city of Hubei province.
o With respect to coronavirus, the airport was part of the ‘Hubei lockdown.’
e What is the point of this detail on airports?
o Number 1, it’s fun.
o Number 2, airports and airplanes are a fantastic way to turn an epidemic into a global pandemic.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Wuhan_Tianhe International Airport



https://en.wikipedia.org/wiki/Wuhan_Tianhe_International_Airport
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This is an ‘aerodrome chart’ for the Wuhan airport. Aero-drome is a fancy word for airport, though the definition

is more subtle than that.
e This is the take-home message

o Ifthere is a sidewalk in front of your house you can walk it from opposite directions. Now build that
sidewalk at an airport and make it 10,000 feet long. A plane can take off (or land) from opposite
ends. That's how 1 sidewalk has 2 runways. You pick the runway based on which way the wind is
blowing. In the image above, there are 2 sidewalks, hence 4 runways.

There’s lots to see on this chart but pay particular attention to the following:

e The charcoal-colored diagonal lines at the outside edges are the runways (RWY).

o The charcoal line on the right is labelled at the bottom and top:

= 04R
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e Thisis runway “zero four right.”

e The Air Traffic Controller would say to the pilot:

o You are cleared to land on runway zero four right.

e The pilot must repeat that back:

o Cleared to land on runway zero four right.
e The number ‘0’ is added to the end of ‘04’ so it's actually 040. That means 040
degrees on a compass (think, a circle). A circle is divided into 360 degrees:
o 90°is East
o 180°is South
o 270°is West
o 360° is North

e Look at the runway. It's at 40 degrees (basically, north east).

e But those numbers are not exact. They are rounded off for ease of communication
and in order to paint huge numbers on the runway.

= 221

e This is runway “two two left.”

e It's written upside down on the chart (and on the actual runway) because that’s the
direction the pilot will approach from and read it. It's also to the left of the other
runway as the pilot sees them from the cockpit.

e AQOQis added to 22 so it’s actually 220 which is 220 degrees (basically, south west).

o The charcoal line on the left is labelled at each end:
= 04L

e Thisis runway “zero four left.”

e It’s 040 degrees.

e This is runway “two two right.”
e It's 220 degrees.
¢ North is indicated by the N with an arrow in the top left corner of the chart.
e The thing on the aero-drome chart that looks like a key (or the tab from a can of sardines) has nothing to
do with planes. It's the road where cars drop off and pick up passengers.
o Try to find that sardine can tab in the photo of the airport, which is actually oriented in the opposite
direction as the chart.
The dark gray rectangular area is labelled TML Nr. 3 which is Terminal 3.
And just on top of Terminal 3 is a gray dot labelled TWR. That’s the Tower where the Air Traffic Controllers
are.
e About 1/3 down on the right, the chart states in red letters, Note: A380 departure or arrive from RWY04R/22L
taxi with no specification. The A380 airplane uses runway 04R / 22L at the Wuhan airport.

If you want to see the aero-drome chart in high resolution, click on the link below, then click on the image
that is 1210 x 1652 pixels.
e https://en.wikipedia.org/wiki/Wuhan_Tianhe International Airport

WFor something cool, do a Google Earth search of Wuhan Tianhe International Airport. Zoom in on the

runways. You can see the runway numbers. They are HUGE so the pilot can see them from a few hundred
feet up in the air. Plus, you can see the skid marks on the runways.

Airbus A380



https://en.wikipedia.org/wiki/Wuhan_Tianhe_International_Airport
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Airbus A380
e Summary

o That's an A380. It is made by Airbus.
o Itcan carry 525 passengers but is certified for 853 passengers. That’s alotta pretzels.
e Airport math
o What is the wingspan (tip to tip) of the A3807?
= 262 feet (80 meters)
o What is the width of Runway 04R / 22L at the Wuhan airport?
= 196 feet (60 meters)
o Therefore the wingspan is wider than runway:
= 262 feet wingspan — 196 feet runway width = 66 feet
= 80 meter wingspan — 60 meter runway width = 20 meters
o Therefore ...
= 33 feet of wingspan on either side of the runway.
= 10 meters of wingspan on either side of the runway.

e Source
o Airbus
=  https://www.airbus.com/en/products-services/commercial-aircraft/passenger-aircraft/a380
o Wikipedia

= hitps://en.wikipedia.org/wiki/Airbus A380

Wuhan Airport to Enter "Two Runways" Era, Welcoming First A380 on April 20
e Verbatim
o Wuhan airport has started constructing a new 3,600-meter long, 60-meter
wide runway since August 2013, which 1is capable of accommodating the
world's largest wide-body A380 superjumbo.
e Source
o China Aviation Daily
= 22 March 2016
= http://www.chinaaviationdaily.com/news/51/51494.html

e Author
o LenaGe


https://www.airbus.com/en/products-services/commercial-aircraft/passenger-aircraft/a380
https://en.wikipedia.org/wiki/Airbus_A380
http://www.chinaaviationdaily.com/news/51/51494.html
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Three Gorges Dam
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Three Gorges Dam
e Summary
e Three Gorges Dam is on the Yangtze River, west of Wuhan.
e Source
e Wikipedia
e https://en.wikipedia.org/wiki/Three _Gorges Dam

Three Gorges Dam discharges water
e Summary
e This 1-minute YouTube video shows the incredible force of water exiting the Three Gorges Dam.
e Source
e CGTN
e 29 June 2020
e  https://www.youtube.com/watch?v=xGsUYLADo4s



https://en.wikipedia.org/wiki/Three_Gorges_Dam
https://www.youtube.com/watch?v=xGsUYLADo4s
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Francis turbine
e Summary
o Thisis the turbine that spins 75 RPM (revolutions per minute) at the Three Gorges Dam. There are
32 turbines.
o Look at those puny humans. The turbine is HUGE. | love v¥¥ this photo.
e How it Works
o Water spins turbine - turbine is wrapped in a magnet - magnet spins inside a huge coil of copper
wire = electromagnetic field is ‘induced’ - electrons flow > electrons power your blender to make
smoothie.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Francis_turbine

Working of Francis turbine

e Summary
o This is a 4-minute animated video showing how water flows through a Francis turbine. It's pretty
cool.
e Source
o Lesics

= https://www.youtube.com/watch?v=3BCiFeykRzo

How Francis Turbines Work (Hydropower)

e Summary
o This is an 11-minute animated video comparing 3 types of turbine:
= Francis
= Kaplan
= Pelton
e Source
o saVRee

=  https://www.youtube.com/watch?v=prXe3VAf7n4



https://en.wikipedia.org/wiki/Francis_turbine
https://www.youtube.com/watch?v=3BCiFeykRzo
https://www.youtube.com/watch?v=prXe3VAf7n4
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See the individual pages on each ‘student’ in the yearbook for lots of details.

Bacteria versus Virus

Background
e Abacteriais a cell. You need a microscope to see it.
o Bacterium = singular
o Bacteria = plural
o No one will arrest you for just saying ‘bacteria’ all the time.
e Avirus is waaaaaay smaller than a bacteria, so you need an electron microscope to see it. See pages 90 -
92 for details on the parts of a virus.

'Virus' vs. 'Bacteria’ - The key differences between two common pathogens

e Summary

o This is a super basic summary.
e Verbatim

o Bacteria are giants when compared to viruses.
e Source

o Merriam Webster dictionary
=  https://www.merriam-webster.com/words-at-play/virus-vs-bacteria-difference

Viruses or Bacteria - What’s got you sick?

e Summary
o Very basic answer by the CDC.
e Source

o CDC (Centers for Disease Control and Prevention)
= https://www.cdc.gov/antibiotic-use/pdfs/VirusOrBacteria-Original-P.pdf

What's the difference between a bacterial infection and a viral infection?
e Summary
o Thisis a super basic explanation of the differences between bacteria and viruses by the Mayo Clinic
which is an awesome resource by the way for just about anything medical.
e Source
o Mayo Clinic
= 14 November 2020
o https://www.mayoclinic.org/diseases-conditions/infectious-diseases/expert-answers/infectious-
disease/faq-20058098

e Author
o Pritish K. Tosh, M.D.


https://www.merriam-webster.com/words-at-play/virus-vs-bacteria-difference
https://www.cdc.gov/antibiotic-use/pdfs/VirusOrBacteria-Original-P.pdf
https://www.mayoclinic.org/diseases-conditions/infectious-diseases/expert-answers/infectious-disease/faq-20058098
https://www.mayoclinic.org/diseases-conditions/infectious-diseases/expert-answers/infectious-disease/faq-20058098
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Typhus varieties & vectors

Typhus fevers

e Summary
o This describes the 3 varieties of Typhus. Not too krazy with detail, just the Goldilocks amount.

Variety Vector
Louse-borne Typhus a.k.a. Epidemic Typhus body louse € You read about this.
Flea-borne Typhus flea
Scrub Typhus chigger a.k.a. bush mite
e Source
o CDC

= 13 November 2020
= https://www.cdc.gov/typhus/index.html

Historical information on the Plague of Athens

History recap

e 1200 BC The Trojan War — this 10-year battle was compressed into a few weeks in the movie Troy.
e 480BC Spartans battle Persians — the movie 300.

e 430BC Plague of Athens which was maybe Epidemic Typhus.


https://www.cdc.gov/typhus/index.html
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e

The Mammoth Book of How It Happened
e Summary
o This book contains the exact words of people who were present at famous historical events. It's the
closest you'll ever get to a time machine.
o Here are some of the events:
= The Plague in Athens
e This is the account of Thucydides, the Athenian general and historian.
e The birds and animals which scavenge around corpses never went
near the many dead bodies lying about unburied, or if they
did so and touched the body, they died.
= Gladiatorial Games, Rome

e The men had nothing with which to protect themselves, for

their whole bodies were open to the thrust, and every thrust
told.

= Titanic survivor
e The ship was turning gradually on her nose - just like a duck
that goes for a dive. I had only one thing on my mind - to
get away from the suction. The band was still playing. I guess
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all of them went down. They were playing ‘Autumn’ then. I swam
with all my might.

e Source
o Constable Publishing
o 2006
o Edited by Jon. E. Lewis
o 620 pages
o Amazon.com

= https://www.amazon.com/Mammoth-Book-How-Happened-Books/dp/1845292650

Plague of Athens
e Summary
o There is a photo of a creepy mannequin that is a reconstruction of an 11-year old girl whose
skeleton was found in a mass grave. She is presumed to have died during this plague.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Plague of Athens

Thucydides

Thucydides
e Summary

e Thucydides was the historian and general from Athens during the Plague of Athens in 430 B.C.
¢ “Thoo koo thee thees.”
e Source
¢  Wikipedia
o https://en.wikipedia.org/wiki/Thucydides

Here’s how you say his name in Greek

This is according to my Greek friends Fares and Alan. Fares speaks with a Greek accent whereas Alan speaks
with a Canadian accent and has a blatantly non-Greek name. | therefore favored Fares.


https://www.amazon.com/Mammoth-Book-How-Happened-Books/dp/1845292650
https://en.wikipedia.org/wiki/Plague_of_Athens
https://en.wikipedia.org/wiki/Thucydides
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That's the Greek alphabet. It has 24 letters. Alpha is the first letter. Omega is the last letter.
e  http://www.1728.0org/greek.htm

This is how you spell Thucydides in Greek:

.... Let’s break it up into 4 syllables.
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theta th as in “the”
omicrono as in “Oakley”
upsilon uasin “up”
kappa k as in “kangaroo”
upsilon uasin “up”

delta d as in “dog”

iota i as in “iPhone”
delta d as in “dog”

eta e as in “eel’

zeta? z asin “zebra”

* But you have to kinda slip in the slightest bit of ‘d’ into ‘th.’

Anne Frank



http://www.1728.org/greek.htm
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The Diary of a Young Girl
e Summary
o This is a tender and humbling diary written by Anne Frank who was 13 years old when the Nazis
were deporting Jews from Amsterdam. She and her family lived in a secret alcove in their house.
They were discovered, however, and Anne died in the Bergen-Belsen labor camp when she was
15.
e Source
o Anne Frank house (in Amsterdam)
= You can buy the book from them. This is where | bought my copy — its cover looks like the
diagonal blue and red stripes on a picnic table cloth.
=  https://webshop.annefrank.org/en/
o Amazon
= There are a whole bunch of options for buying the book.
=  https://www.amazon.com/Anne-Frank/e/BOO0OAQS51EY
o Wikipedia
= https://en.wikipedia.org/wiki/The Diary of a Young_Girl

Anne Frank house

e Summary
o This is where Anne Frank lived in Amsterdam. It’s a special place.
e Source

o https://www.annefrank.org/en/anne-frank/

Google Maps
e This is the location of Anne Frank house in Google Maps.
e https://goo.gl/maps/cgw2Y GWzuxpzWdTc9

Desert locust



https://webshop.annefrank.org/en/
https://www.amazon.com/Anne-Frank/e/B000AQ51EY
https://en.wikipedia.org/wiki/The_Diary_of_a_Young_Girl
https://www.annefrank.org/en/anne-frank/
https://goo.gl/maps/cgw2YGWzuxpzWdTc9
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Desert locust

e Name

o The scientific name of the desert locust is Schistocerca gregaria.

= “Shiss toe sir ka” “greg air ee ah”

o Notice how their species name, gregaria, refers to the fact they can switch from a solitary state to
a gregarious (sociable) (swarming) state.

o Getting nitpicky, when grasshoppers swarm they are called locusts. And getting more nitpicky, it
has to be a short-horned grasshopper. That being said, scientific papers call them locusts regardless
of solitary or swarming.

o That photo is a female laying eggs. Each egg pod has 100 eggs.

o Notice she has short antennae hence she is a ‘short-horned grasshopper.’

o The grasshopper has 6 legs.
o The front 4 legs are for walking.
o The rear 2 legs are for jumping.
e Source
o https://en.wikipedia.org/wiki/Desert locust
o And all the other sources below.



https://en.wikipedia.org/wiki/Desert_locust
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Anacridium aegyptium
e Summary
o That fancy name means it's an Egyptian locust a.k.a. Egyptian grasshopper.
e ltis a short-horned grasshopper, meaning it can swarm.
e Source
o  Wikipedia
e https://en.wikipedia.org/wiki/Anacridium_aegyptium

Ancient Egyptian drawing of locust

FETP] - g )

e Summary
e This locust was drawn on the wall of the burial chamber of the Egyptian pharaoh Horemhab who ruled
around 1300 BC.


https://en.wikipedia.org/wiki/Anacridium_aegyptium
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e ltis unclear if it is a desert locust or Egyptian locust as both are found in North Africa.
e Source
e Wikipedia
e https://en.wikipedia.org/wiki/Locust

Swarms

FAO and partners stress urgent need on Desert Locust Response
e Summary

o Atypical locust swarm is 150 million locusts per square kilometer (km?).

o To make that real, imagine you drew a o large square on the ground, and each side of the square
is 1000 steps. One step is roughly 1 meter (3 feet, 3 inches). So more precisely, each side of the
square is 1000 meters (1 kilometer) (3280 feet) (0.62 miles). Inside the square are 150 million
locusts devouring everything in sight.

o This swarm can eat as much as 35,000 people in one day. That's how famine occurs.

e Source
o Food and Agriculture Organization of the United Nations (FAO)
= 2020
= https://www.fao.org/africa/news/detail-news/en/c/1260476/
= This is reference no. 5 in Wikipedia — desert locust.

Swarming neuro-science

Summary of the science

e Solitary grasshopper - Gregarious (swarming) locust.

e This is accomplished by 2 chemical compounds (details to follow):
o Guaiacol
o Serotonin

Exploitation of gut bacteria in the locust
e Pronunciation
e Guai-acol
o “gway”’ (rhymes with way) “ah call”
e |t's hard to spell so | put a hyphen in there: guai-acol.
e Summary
e Bacteria in the gut of the locust break down the plant material the locust consumes.
e A particular species of gut bacteria, Enterobacter aggomerans, produces guai-acol, which causes the
locusts to swarm.
e Guai-acol is a key component of a pheromone, a chemical messenger released into the air. That means
it is volatile — it evaporates. That's how the locusts in a swarm influence each other.
e Guai-acol's formal chemical name is 2-methoxy-phenol.

o “2” “meth ox ee” “fee noll’

e |If you've ever taken an organic chemistry course, the phenol compounds are alcohols (but you
don’t drink them) that have a distinctive odor. That's because they are evaporating and going into
your nose. But in the case of the locust, the phenol compound is influencing its nervous system to
alter behaviour to swarming.

e Materials & Methods
e The scientists did experiments on the desert locust.
e They fed them freeze-dried grass and bran that had been exposed to gamma radiation (think, what

Dr. Bruce Banner was exposed to so he became The Incredible Hulk).

e The radiation killed any bacteria in the grass and brain.



https://en.wikipedia.org/wiki/Locust
https://www.fao.org/africa/news/detail-news/en/c/1260476/

Page 42 of 742

e Then they fed the irradiated food to the locusts.
e Then they compared the feces of locusts fed irradiated food versus a regular diet.

e They were able to isolate the guia-acol. This proved the gut bacteria Enterobacter made it. 'm 90% sure
| got that right.
Most memorable comment

Source
[ ]

Authors

“Faecal pellets from axenic locusts smelled markedly different from those
from locusts with a normal gut biota.”

nature

e Volume 403: 851

e 24 February 2000

e https://www.nature.com/articles/35002669

e Rod J. Dillon
e Chris T. Vennard
e A Keith Charnley
¢ Department of Biology and Biochemistry, Microbial Pathogenicity Group, University of Bath,
Bath, UK

Serotonin Mediates Behavioral Gregarization Underlying Swarm Formation in Desert Locusts
Some background

o Serotonin is a neuro-transmitter (chemical spitball) that allows brain cells to communicate.
o Itis found in both humans and grasshoppers.
Summary
o This was an experiment on desert locusts.
o The scientists tickled the hind legs of the locusts to simulate being in swarm.
o Crowding of locusts = tactile stimulation of hind legs - serotonin release from nervous system ->
change color, eat more, breed more easily, mutual attraction.
o Serotonin is not released into the air. It stays inside the nervous system.
Verbatim
o Desert locusts, Schistocerca gregaria, show extreme phenotypic plasticity,
transforming between a little-seen solitarious phase and the notorious
swarming gregarious phase depending on population density. An essential
tipping point in the process of swarm formation is the initial switch from
strong mutual aversion in solitarious locusts to coherent group formation
and greater activity in gregarious locusts. We show here that serotonin,
an evolutionarily conserved mediator of neuronal plasticity, is
responsible for this behavioral transformation, being both necessary if
behavioral gregarization is to occur and sufficient to induce it. Our data
demonstrate a neurochemical mechanism 1linking interactions between
individuals to large-scale changes in population structure and the onset
of mass migration.
Source
o Science
= 30 January 2009
= https://www.semanticscholar.org/paper/Serotonin-Mediates-Behavioral-Gregarization-
Swarm-Anstey-Rogers/2eb8e5b4d5793003cd56b1952dd9897a31ded14c
e This is reference no. 2 in Wikipedia — locust.
Authors
o Michael L. Antsey
= Heis quoted in the BBC article just below.
o Stephen M. Rogers

Ott R. Swidbert
= Heis quoted in the BBC article just below.
Malcolm Burrows


https://www.nature.com/articles/35002669
https://www.semanticscholar.org/paper/Serotonin-Mediates-Behavioral-Gregarization-Swarm-Anstey-Rogers/2eb8e5b4d5793003cd56b1952dd9897a31ded14c
https://www.semanticscholar.org/paper/Serotonin-Mediates-Behavioral-Gregarization-Swarm-Anstey-Rogers/2eb8e5b4d5793003cd56b1952dd9897a31ded14c
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o Stephen J. Simpson

Locust swarms ‘high’ on serotonin.

Summary
o This is a BBC (British Broadcasting Corporation) news report summarizing the paper above.
o There were interesting comments from the scientist authors.

Verbatim

o "The question of how locusts transform their behaviour in this way has
puzzled scientists for almost 90 years," said co-author Dr Michael Anstey, from
Oxford University.

o "Serotonin profoundly influences how we humans behave and interact," said
co-author Dr Swidbert Ott, from Cambridge University. "So to find that the same chemical
is what causes a normally shy, antisocial insect to gang up in huge groups
is amazing."

Source
o BBC
= 29 January 2009
e Thisis 1 day before the article appeared in Science (immediately above) so | guess
the BBC got a sneak peek.
= http://news.bbc.co.uk/2/hi/science/nature/7858996.stm
e This is reference no. 12 in Wikipedia - locust.
Author

o James Morgan

8th Plague of Egypt - Locusts

Plagues of Egypt

Summary

e There are 10 plagues mentioned in the Bible’s Old Testament Book of Exodus in Chapter 10, verses 1
- 20.

e The 8" plague was locusts.

Verbatim (the bold was added by me)

e “This is what the LORD, the God of the Hebrews, says: 'How long will you
refuse to humble yourself before me? Let my people go, so that they may
worship me. If you refuse to let them go, I will bring locusts into your
country tomorrow. They will cover the face of the ground so that it cannot
be seen. They will devour what little you have left after the hail, including
every tree that is growing in your fields. They will fill your houses and
those of all your officials and all the Egyptians—something neither your
fathers nor your forefathers have ever seen from the day they settled in this
land till now." (Standard King James Version)

Verbatim

e FEls, if thou refuse to let my people goe, behold, to morrow will I bring the
locusts into thy coast. (1611 King James Version)

e https://www.kingjamesbibleonline.org/1611 Exodus-Chapter-10/

Source

e Wikipedia
e https://en.wikipedia.org/wiki/Plagues of Egypt
e The quote from Exodus is about ¥2 way down the web page.



http://news.bbc.co.uk/2/hi/science/nature/7858996.stm
https://www.kingjamesbibleonline.org/1611_Exodus-Chapter-10/
https://en.wikipedia.org/wiki/Plagues_of_Egypt
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Plagues of Egypt
e Summary
o This 1886 painting by Gustave Doré¢ is pestilence affecting livestock. | don’t know what bacteria (or
other organism) caused it.
o It's at the very end of the Wikipedia page.
e Source
o https://en.wikipedia.org/wiki/Plagues of Eqgypt



https://en.wikipedia.org/wiki/Plagues_of_Egypt
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Four Horsemen of the Apocalypse

Occupation: Death Famine War Conquest
Horse: Pale Black Red White
e Summary

The painting is by Victor Vasnetov in 1887.

Revelation is the last book of the New Testament.

Chapter 6 has 17 verses, of which verses 1-8 concern the Four Horsemen of the Apocalypse.

In the boxes below is an excerpt from the King James Version of 1611 (which | like because it's

written in Early Modern English).

= Of note, the horses the painting are in reverse order to the verses in Revelation, begging

the question: Why didn’t Victor Vasnetov draw them as they appear in Revelation? Maybe
he did but the original painting was reversed? But a Google Images search shows all the
images like the above. Only one image has the horses in the opposite order (as they appear
in Revelation). Is it the only correct one? And why am | agonizing over this, anyways?

o O O O

White Horse = conquest

1 And I sawe when the Lambe opened one of the seales, and I heard as it were the
noise of thunder, one of the foure beastes, saying, Come and see.
2 And I saw, and behold, a white horse, and hee that sate on him had a bowe, and a

crowne was giuen vnto him, and hee went foorth conquering, and to congquere.

Red Horse = war

3 And when hee had opened the second seale, I heard the second beast say, Come and
see.

4 And there went out another horse that was red: and power was giuen to him that
sate thereon to take peace from the earth, and that they should kill one another:

and there was giuen vnto him a great sword.



https://www.kingjamesbibleonline.org/1611_Revelation-6-1/
https://www.kingjamesbibleonline.org/1611_Revelation-6-2/
https://www.kingjamesbibleonline.org/1611_Revelation-6-3/
https://www.kingjamesbibleonline.org/1611_Revelation-6-4/
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Black Horse = famine

5 And when hee had opened the third seale, I heard the third beast say, Come and
see. And I beheld, and loe, a blacke horse: and hee that sate on him had a paire
of balances in his hand.

6 And I heard a voice in the midst of the foure beastes say, A measure of wheate
for a penie, and three measures of barley for a penie, and see thou hurt not the

oyle and the wine.

Pale Horse = death

7 And when hee had opened the fourth seale, I heard the voice of the fourth beast
say, Come and see.

8 And I looked, and behold, a pale horse, & his name that sate on him was Death,
and hell followed with him: and power was giuen vnto them, ouer the fourth part of
the earth to kill with sword, & with hunger, and with death, and with the beastes
of the earth.

e Source

o https://en.wikipedia.org/wiki/Four Horsemen of the Apocalypse

o https://en.wikipedia.org/wiki/Four Horsemen of the Apocalypse (painting)
o https://en.wikipedia.org/wiki/Viktor Vasnetsov
(@]

https://www.kingjamesbibleonline.org/1611 Revelation-Chapter-6/
= This is the King James Version of 1611, written in Early Modern English in those boxes
above.
= King James was born in Edinburgh Castle in Edinburgh, Scotland. | stood in the very
bedroom where he was born. It's a small room. | tried to figure out which way the bed of his
mother, Mary Queen of Scots, was facing at the time of his delivery. People thought | was
weird.



https://www.kingjamesbibleonline.org/1611_Revelation-6-5/
https://www.kingjamesbibleonline.org/1611_Revelation-6-6/
https://www.kingjamesbibleonline.org/1611_Revelation-6-7/
https://www.kingjamesbibleonline.org/1611_Revelation-6-8/
https://en.wikipedia.org/wiki/Four_Horsemen_of_the_Apocalypse
https://en.wikipedia.org/wiki/Four_Horsemen_of_the_Apocalypse_(painting)
https://en.wikipedia.org/wiki/Viktor_Vasnetsov
https://www.kingjamesbibleonline.org/1611_Revelation-Chapter-6/
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Death on the Pale Horse
e Summary

o WZoom in on that photo. Death looks pretty determined. You know it's gonna be a bad day when
you see Death coming up your driveway. But you know what? | looked again. He actually looks kind
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of lost. Like he got the wrong address and doesn’t know if it's 1745A or 1745B at the duplex. What
would Death do in that situation? Burn the whole thing to the ground. Problem solved.
o That’s another painting by Gustav Doré (1832 — 1883). He was a French artist who drew bleak
black and white sketches.
e Source
o https://commons.wikimedia.org/wiki/File:Gustave Doré - Death on the Pale Horse (1865).ipg
o https://en.wikipedia.org/wiki/Gustave Doré

You can also buy books decorated with the art of Gustave Doré. | have the first two.
o The Doré Bible lllustrations
= hitps://www.amazon.com/gp/product/BO0A3YES5Y/ref=dbs_a def rwt bibl vppi i2
o Rime of the Ancient Mariner
= https://www.amazon.ca/Rime-Ancient-Mariner-Gustave-Doré/dp/0486223051
o Milton’s Paradise Lost
= https://www.amazon.ca/Dorés-lllustrations-Paradise-Lost-Gustave/dp/0486277194

€]x{0)5}s] Plague photos

Plague Symptoms
e Summary
o There are 3 photographs from the CDC showing:
= Bubonic Plague — swollen lymph nodes in the groin.
e Verbatim
o The bacteria multiply in the lymph node closest to
where the bacteria entered the human body.
*  Septicemic Plague —a foot that is black because the infected tissue is dead.
= Pneumonic Plague — a chest x-ray.
e Source
o CDC
= Last updated 15 November 2021
= https://www.cdc.gov/plague/symptoms/index.html

Bubonic Plague
e Summary
o Lymph nodes are about the size of a pea, normally. They are part of the immune system and are
scattered all over the body. In Bubonic Plague, the bacteria Yersinia pestis is living inside the
lymph nodes. Very rude. And not just one bacteria, millions of them.

o There is a photo of swollen (and by the looks of it, ready to rupture) lymph nodes in the right groin.
It's it’s low resolution so you prolly won't barf.
o There is also a [e]g{@ESS photo of some poor chap whose fingertips are black and dead. No fun.

= This is the caption:

e Necrosis of the nose, the 1lips, and the fingers and
residual bruising over both forearms in a person recovering
from bubonic plague that disseminated to the blood and the
lungs. At one time, the person's entire body was bruised.

= Translation:
e Necrosis (“neck row sis”) means dead or dying tissue.


https://commons.wikimedia.org/wiki/File:Gustave_Doré_-_Death_on_the_Pale_Horse_(1865).jpg
https://en.wikipedia.org/wiki/Gustave_Doré
https://www.amazon.com/gp/product/B00A3YE55Y/ref=dbs_a_def_rwt_bibl_vppi_i2
https://www.amazon.ca/Rime-Ancient-Mariner-Gustave-Doré/dp/0486223051
https://www.amazon.ca/Dorés-Illustrations-Paradise-Lost-Gustave/dp/0486277194
https://www.cdc.gov/plague/symptoms/index.html
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o Disseminated means to spread all over the body. In this case, the bacteria started
out in the lymph nodes (Bubonic Plague) and spread to the lungs (Pneumonic
Plague) and blood (Septicemic Plague).

e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Bubonic _plague
Plague — what's it like? It sucks.
Plague
o Summary

= Thisis a nice overview of Plague by the Mayo Clinic who always offer a basic, readable description
of things. The Mayo Clinic is a good place to start if you're curious about any medical topic. | like to
come here first when | need to refamiliarize with an illness (or maybe never heard of it). Then | dive
deeper into more technical sites like Medscape.

o Verbatim

= Blood clots in the tiny blood vessels of your fingers and toes can disrupt
blood flow and cause that tissue to die. The portions of your fingers and
toes that have died may need to be removed (amputated).

o Source
=  Mayo Clinic
= No date given.
= https://www.mayoclinic.org/diseases-conditions/plague/symptoms-causes/syc-20351291
o Authors

o Mayo Clinic Staff

Plague
o Summary

o This is a great article on Plague. Really well written. | suggest you first read the Mayo Clinic article
(above), then this one.

o Source
o Tropical Infectious Diseases: Principles, Pathogens and Practice
= Elsevier
= 29 April 2011
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/
o Author

o Paul S Mead, MD. Division of Vector-Borne Diseases, Centers for Disease Control and Prevention,

Fort Collins, Colorado.
o Guest Editors

e Richard L. Guerrant, MD. Division of Infectious Diseases and, International Health; University of
Virginia School of Medicine, Charlottesville, VA, USA

e David H. Walker, MD. Carmage and Martha Walls Distinguished, University Chair in Tropical
Diseases; Director, Center for Biodefense and, Emerging Infectious Diseases; Professor and
Chair, Department of, Pathology; University of Texas Medical Branch, Galveston, TX, USA

o Peter F. Weller, MD FACP FIDSA. Professor of Medicine, Harvard Medical, School; Professor,
Immunology and Infectious, Diseases Department, Harvard School of, Public Health; Chief,
Infectious Disease Division; Vice Chair of Research, Department of, Medicine, Beth Israel
Deaconess Medical, Center, Boston, MA, USA

Plague
e Summary

o This is the CDC home page for Plague.


https://en.wikipedia.org/wiki/Bubonic_plague
https://www.mayoclinic.org/diseases-conditions/plague/symptoms-causes/syc-20351291
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/
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o There are links to:
= bio-terrorism (as in, weaponized Yersinia pestis bacteria)
* maps showing recent Plague outbreaks
» transmission in the wild
» treatment
o Plus, links for technical information for medical doctors, public health officials, and vets. You may
as well check these out — it's a good way to see how ‘regular’ language turns into scientific language.
Then it's not as intimidating.
e Source
o CDC
= Last updated Aug 6, 2021.
»  https://www.cdc.gov/plague/index.html

Plague — CDC Yellow Book
e Summary

o This is information on the Plague from a CDC publication called The Yellow Book that is used as a
rough guide for doctors who practice ‘travel medicine.” Remember, Plague still exists. You can still
get it. It's just not common.

o The doctors at travel medicine clinics are usually primary care physicians (like me) who have an
interest in this topic. They determine what diseases are present in the country you intend to visit,
and what vaccines or medicines are needed. This information is continuously updated.

o As a generality, healthy people go to a travel medicine clinic prior to departing on their trip. They
are given whatever meds or vaccines are needed. But if returning travellers are sick, they generally
will get seen by an Infectious Disease specialist at the hospital. Yeah, as a generality.

o The recommendations in The Yellow Book are written by the Infectious Disease specialists at the

CDC.
e Source
o CDC
» Last updated June 24, 2019
=  https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/plague-
bubonic-pneumonic-septicemic
Plague
e Summary

o This is a very thorough article on Plague.

o Medscape is a fantastic website. Highly accurate. Written by and for doctors in technical language.
That being said, the sections on Background and Epidemiology are very readable and give a
fantastic overview.

o There is also a ‘non-professional’ version of Medscape.

e Source
o Medscape
= 2021
= https://emedicine.medscape.com/article/235627-overview#as
e Author
o Author
= Venkat R Minnaganti, MD is the principal author.
o Co-Author
=  Michael Stuart Bronze, MD
o Specialty Editorial Board

= Francisco Talavera, PharmD, PhD
= John L Brusch, MD
o Chief Editor
=  Michael Stuart Bronze, MD
o Additional Contributors
=  Thomas J Marrie, MD


https://www.cdc.gov/plague/index.html
https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/plague-bubonic-pneumonic-septicemic
https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/plague-bubonic-pneumonic-septicemic
https://emedicine.medscape.com/article/235627-overview#a4
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= Siddharth Wayangankar, MD
= Rhett L Jackson, MD

Plague description

The Mammoth Book of How it Happened
e This book is the source of the quote, “For it began in England ..”
e The book was already mentioned on Page 8.
e Amazon.com
o https://lwww.amazon.com/Mammoth-Book-How-Happened-Books/dp/1845292650

Flea

Xenopsylla cheoptis, the oriental rat flea; male, left; female, right.

Oriental rat flea
e Names
o Oriental rat flea a.k.a. Plague flea
e Summary
o This is the flea that spreads Plague.
o Why isit called Oriental? Because the rat originated in the Orient, a geographic region that is mostly
China and India. By the way, in the book Murder on the Orient Express by Agatha Christie, guess
where the murder takes place?
o The flea normally feeds on the blood of rats.
o When the flea gets infected by the bacteria it bites humans = now the bacteria is inside your body
- now you have Plague > now you die.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Oriental rat flea



https://www.amazon.com/Mammoth-Book-How-Happened-Books/dp/1845292650
https://en.wikipedia.org/wiki/Oriental_rat_flea
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Charles Rothschild
e Source

o Thatis an Oriental rat flea on a glass slide for viewing under a microscope.

¢ Interestingly, preparing insect slides like this was the hobby of Charles Rothschild (1877 — 1923) of

the famous banking family. See his name on the slide?

e Source

o Wikipedia

= https://en.wikipedia.org/wiki/Charles Rothschild

Flea digestive system

Digestive and Excretory Systems

e Summary
o This is a cool site showing the parts of the insect digestive system (and also waste).

o WHold the cursor over any words in red, for example, salivary glands, and that part will show up
in red in the insect drawing.
o The proventriculus is in the 5" paragraph, about 1/3 down the page.
e Source
o North Carolina State University: Agriculture and Life Sciences: Entomology
=  https://genent.cals.ncsu.edu/bug-bytes/digestive-system/



https://en.wikipedia.org/wiki/Charles_Rothschild
https://genent.cals.ncsu.edu/bug-bytes/digestive-system/
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Yersinia pestis
e Summary
o That's the Oriental rat flea. The bacteria Yersinia pestis has infected the flea. In this photo, the
flea’s pro-ventriculus, which is basically a storage area before the stomach, is blocked because it
is full of bacteria.
o Take note, the flea’s pro-ventriculus is a digestive organ. Do not confuse it with the ventricles that
pump blood in the human heart.
e Verbatim
o Oriental rat flea (Xenopsylla cheopis) infected with
the Y. pestis bacterium, which appears as a dark mass in the gut: The
foregut (proventriculus) of this flea is blocked by a Y. pestis biofilm;
when the flea attempts to feed on an uninfected host, Y. pestis is
regurgitated into the wound, causing infection.
e Translation
o Abio-film is a slimy surface formed by a great many bacteria. It's actually cutting edge biology.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Yersinia_pestis

Plague
e Summary

e This paper was already mentioned on page 10.
e The description below is another way of describing how the proventriculus gets blocked. They
describe an almost identical image to the one above.
o Verbatim
e Pictured is a flea with a blocked proventriculus, which is equivalent to
the gastroesophageal region in a human. In nature, this flea would develop
a ravenous hunger because of its inability to digest the fibrinoid mass
of Dblood and bacteria. If this flea were to bite a mammal, the
proventriculus would be cleared, and thousands of bacteria would be
regurgitated into the bite wound. Courtesy of the United States Army
Environmental Hygiene Agency.
e Translation


https://en.wikipedia.org/wiki/Yersinia_pestis
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o The gastro-esophageal junction is where the human stomach (‘gastro’) and food pipe
(esophagus) meet. And by the way, when you have ‘heartburn’ that is called Gastro-Esophageal
Reflux Disease (GERD). The stomach acid creeps into the esophagus and that creates a burning
sensation. Point is, both humans and fleas have a gastro-esophageal junction, telling you how
ancient this type of body plan is.

o Fibrin is a clotting factor in the blood. The term ‘fibrinoid mass’ refers to a bunch of clotted blood
from whoever the flea fed on last — probably a rat. Maybe a human.

Source
o Medscape
= 2021
= https://emedicine.medscape.com/article/235627-overview#as
Author

o Venkat R Minnaganti, MD and others.

Adaptive strategies of Yersinia pestis to persist during inter-epizootic and epizootic periods

Summary
e This is another description of the regurgitation process in the flea.
Verbatim
o In 1914, Bacot and Martin described the blocked flea paradigm of Y.
pestis transmission [4]. Under this scenario, a flea first consumes blood

from a highly bacteremic host. Over time, the plague bacilli multiply
within the proventriculus and midgut, eventually forming a blockage in
the proventriculus, which is a globular structure lying between the flea's
esophagus and midgut (stomach). The interior of the proventriculus 1is
lined with a series of spines that prevent ingested blood cells from
flowing back towards the mouth of the flea.

o Although block formation can occur as early as 5 days post infection
(d.p.i.), it is not typically observed until 2-3 weeks p.i. [p.. = post-
infection]

o Blockage of the gut by the proliferating Y. pestis and its products
(biofilm) prevents newly ingested blood from reaching the midgut, thus
causing the flea to starve.

Translation
o Bacteremic / bacteremia means bacteria are multiplying in the blood.
o Bacillus (singular) or bacilli (plural) are synonyms for rod-shaped bacteria.
Source
o Veterinary Research
= 2009 March — April
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2695026/

Authors
o Rebecca J. Eisen and Kenneth L. Gage
= Bacterial Diseases Branch, Division of Vector Borne Infectious Diseases, National Center
for Zoonotic, Enteric and Vector-Borne Diseases, Centers for Disease Control and
Prevention, 3150 Rampart Road, Fort Collins, Colorado, USA

Flea jumping



https://emedicine.medscape.com/article/235627-overview#a5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2695026/#R4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2695026/
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Insect anatomy

e Summary
o This drawing looks like a fly.
o Afly is an insect, meaning 6 legs plus a crunchy exo-skeleton. So is a flea. So is a bee. So is a

mosquito. So is a grasshopper / locust. So is an ant. Wings are optional.
o An insect’s body is made of 3 parts:

= Head
= Thorax

e The legs attach to the thorax.
= Abdomen

e Source
o Purdue University — 4H Youth and Entomology

=  Thanks 4H’ers!!
= hitps://extension.entm.purdue.edu/401Book/default.php?page=insect _anatomy

Trochanter

Coxa

Coxa
e Summary
o Insects have 6 legs.
o Aninsect’s leg always has the same 5 parts:
= Coxa
e “Coxah”
e It attaches the leg to the thorax and is important for transferring energy.
= Trochanter
e “Trow can ter”
e There is a Trochanter-Femur Joint (TFJ) that acts like a gimbal, meaning it allows
a certain amount of rotation, kind of like those things that stabilize your iPhone for

selfies while you're moving. Something like that.


https://extension.entm.purdue.edu/401Book/default.php?page=insect_anatomy
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=  Femur

e “fee mer’

e Tends to be stout and thick.
= Tibia

e ‘tibeeah”
e The pollen basket of a honey bee attaches to the tibia. Who knew?

= Tarsus
e ‘“tar suss”
e 1-2 claws attach to it.

e Source
o Amateur Entomologists’ Society
= https://www.amentsoc.org/insects/glossary/terms/coxa/

Gimbals in the insect leg
e Summary
o ‘Gimbal’ is defined the article above.
o | put this article here simply to show that entomologists, the scientists who study insects, look at
anatomy very closely.
e Source
o Arthropod Structure & Development
= 5 October 2008
= https://pubmed.ncbi.nim.nih.qov/18765299/

e Author
o Leonid Frantsevich, Weiying Wang. Schmalhausen-Institute of Zoology, B.Chmelnicky str., 15,
Kiev-30, 01001, Ukraine

Biomechanics of jumping in the flea
e Summary
o Ifyou’ve ever wondered how a flea jumps, this is the paper to read. It's thorough and detailed. There
are time-lapse photos, diagrams of the leg anatomy of the flea, and graphs.
o Figure 3 shows the resilin protein that enables the huge jumps. The protein glows under uv light.
e Source
o Journal of Experimental Biology
= 2011 March
= https://journals.biologists.com/jeb/article/214/5/836/33598/Biomechanics-of-jumping-in-
the-flea

e Author
o Gregory P. Sutton & Malcolm Burrows. Department of Zoology, University of Cambridge, Downing
Street, Cambridge, UK

Great Walkers
e Summary

o Resilin is elastic like rubber.
o The muscles of the coxa contract. It's the leg part connected to the thorax.
e Verbatim

o0 The capacity to jump is related to the presence of resilin, a protein of
great elasticity similar to rubber.

o0 The flea accumulates energy by tensing the muscles of the thorax and legs.

o The muscles in the coxa contract, generating enormous tension. The
resistance to the tension is supported by the exoskeleton.


https://www.amentsoc.org/insects/glossary/terms/coxa/
https://pubmed.ncbi.nlm.nih.gov/18765299/
https://journals.biologists.com/jeb/article/214/5/836/33598/Biomechanics-of-jumping-in-the-flea
https://journals.biologists.com/jeb/article/214/5/836/33598/Biomechanics-of-jumping-in-the-flea
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o Within tenths of a second, the flea prepares itself to jump. It compresses
the resilin and at the same time contracts its back legs. The back legs
have a system of pads that retain the tension and accumulate energy.

e Source

e Fossil Hunters
e 24 April 2021

https://www.fossilhunters.xyz/insects/great-walkers.html

Hookworm
e Summary
o There are comments on flea leg anatomy and resilin in slide 37.
e Verbatim
o “the flea accelerates like a bolt from a crossbow.”
e Source
o Slideplayer
= https://slideplayer.com/slide/3460859/
= https://slideplayer.com/slide/3460859/12/images/37/As+with+all+insects%2C+a+flea+has
+three+pairs+of+legs+that+attach+to+its+thorax..jpg
Resilin
e Summary

o This is a pretty technical article on the resilin protein which has elastic properties.
o There is some detail on resilin in the flea.
o There is a slow motion clip at 1000 frames per second of the feeding parts of a crayfish, presumably
powered by resilin.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Resilin

Human leg versus insect leqg (my own observations)

e What do human legs and insect legs have in common?
o Insect legs and human legs have some names in common, for example, femur (thigh) and tibia
(shin). But you couldn’t just trade legs with an insect.
e Humans
The human skeleton is made of bone.

O
o Bone is a mixture of calcium and exotic crystals.
o Our skeleton is inside us — it is an endo-skeleton.
o Our muscles are on the outside. Our muscles ‘clothe’ the bone. It's muscle you feel when you slap
your thigh.
e Insects

o The insect skeleton is not made of bone. Instead, it is made of a substance called chitin (“kite in”)
which is oddly similar to sugar in its chemical formula. Lobsters and crabs have a similar design.

o The insect skeleton is on the outside — it is an exo-skeleton.

= ‘Exo’is Greek for outside, hence an Exit sign.

o Insect muscles are on the inside. Same for lobsters, which is why you crack open the leg and eat

the muscle inside.
e Hmm ...

o Inthe grand scheme of things, muscles contract and create movement. The purpose of a skeleton
is to allow muscle a place to attach, and to create structure. Otherwise you'd just be an earthworm
with muscle but no skeleton.


https://www.fossilhunters.xyz/insects/great-walkers.html
https://slideplayer.com/slide/3460859/
https://slideplayer.com/slide/3460859/12/images/37/As+with+all+insects%2C+a+flea+has+three+pairs+of+legs+that+attach+to+its+thorax..jpg
https://slideplayer.com/slide/3460859/12/images/37/As+with+all+insects%2C+a+flea+has+three+pairs+of+legs+that+attach+to+its+thorax..jpg
https://en.wikipedia.org/wiki/Resilin
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o Isitabad idea to put your muscles and their blood vessels on the outside of your body so they can
be easily attacked? Is it way smarter to have a hard, protective exo-skeleton on the outside? If there
was a war of humans against human-sized ants, for sure we’d lose in hand-to-hand combat.

Lymphatic fluids and vessels
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e Summary

o Okay, here’s the deal. Our blood vessels are not water tight. They are designed to be leaky but only a
tiny bit. A tiny volume of the fluid portion of the blood leaks out. It drains into lymph vessels (green in
the image above) which | think of as drainage ditches. And guess where these drainage ditches empty?
Back into the blood vessels, close to the heart (image below). So the total amount of fluid remains the

same, roughly speaking.

e |It's more complex than this and must factor in what is called Total Body Water (TBW), which is where

all the water is distributed. Here is where water is found in your body:

e Blood vessels ... in medicalese this is called the Intra-Vascular Volume (IVV)
e Inside cells ... in medicalese this is called the Intra-Cellular Space (ICS)

e Between cells ... in medicalese this is called the Extra-Cellular Space (ECS)
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e Source
e Wikipedia
e https://en.wikipedia.org/wiki/Lymphatic_system
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Can you see in where the green lymph vessels empty into the blue blood vessels? That's how the
drainage ditches empty. Get it? The fluid that leaked out is returned to the blood vessels.

¢ The image is from the Wikipedia article above.
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Lymph nodes
e Summary

Densely packed
B and T cells,
macrophages
and plasma cells
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e That's a drawing of one lymph node. It's about the size of a pea. Guess what flows into it? Lymphatic
fluid. You can see 3 lymph vessels on the left entering the lymph node. The lymph node itself is packed
with white blood cells of the immune system — they are labelled here as B cells and T cells. And on
the right you see the lymphatic fluid leaving the lymph node.

e Guess where the Plague bacteria Yersinia pestis ends up? Right inside the lymph node — usually in
the groin — which swells and is painful. Hence the gross photos on page 10.

¢ Inthe grand scheme of things, it's within the lymph node that the white blood cells ‘learn’ the identity of
invaders. Some of the white blood cells attack the invader — wherever it is in your body. And some of
those white blood cells don’t join the fight, rather they remember the invader so it's quickly recognized
the next time it invades. In the case of Plague, the infection can be so overwhelming that you simply
die. Yersinia pestis is not a nice bacteria. It does not sell Girl Guide cookies door to door.

e Source

o  Wikipedia

e https://en.wikipedia.org/wiki/Lymph node

e RS
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That's what a lymph node looks like under a microscope. It's jam-packed with white blood cells which are all
those individual purple dots.
e Don’t confuse that purple color with the Gram stain (page 14)! This one is a different stain called
Hematoxylin & Eosin a.k.a. H&E stain, which is one of the most famous and useful stains used in Medicine.
o “Heem ah tox ah lin”
o “Eeohsin”
e https://en.wikipedia.org/wiki/Lymph node
e https://en.wikipedia.org/wiki/H%26E _stain

Cancer spread

Lymph nodes and cancer


https://en.wikipedia.org/wiki/Lymph_node
https://en.wikipedia.org/wiki/Lymph_node
https://en.wikipedia.org/wiki/H%26E_stain
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Summary

Cancer cells started out as normal cells. Then, deep in their DNA, the ON and OFF switches get screwed
up. They keep on dividing. And dividing. And dividing. As a generality, when there are 1 billion cancer
cells, it's a ‘tumor mass’ about the size of a pea.

As you may know, the staging of cancer is like so:

e Stage 1 - confined to where it started, say in a small region of breast.

e Stage 2 — local spread, usually confined to the same organ or structure.

e Stage 3 — more spread, now to nearby structures.

e Stage 4 — Distant spread, say from breast to bone or lung.

How does this ‘spreading’ take place?

e It can be ‘direct extension’ which means it literally spreads into the healthy region right beside it.
The number of tumor cells is increasing in order for this to occur.

e It can spread in the blood.

e |t can spread in lymph vessels. That's why breast cancer can spread to the lymph nodes in the
armpit (and from there to more distant regions). The medical term for the armpit is axilla, so these
are axillary lymph nodes. A surgeon may remove the breast as well any axillary lymph nodes
where cancer is present.

All cells sit on top of what is called the basement membrane. When cancer has just started, even

before Stage 1, the cancer cells have not yet breached the basement membrane. That's called

Carcinoma in situ. The in situ means in place in Latin. This is the best time to detect cancer; this is the

purpose of the pap smear to detect Cervical Cancer.

Finally, benign tumors are not cancer. They don’t spread. But they can grow big and press on things,

which is when they become a problem. The cancer cells are the same size, it’s just that there’s more of

them. The most famous of these benign tumors is the Acoustic Neuroma (“ah coo stick” — “ner oh ma”)
which is a tumor of the nerve that transmits sound impulses into the brain. When the tumor gets big
enough, it can squish stuff in the brain, so that’s not good.

All of this is the field of medicine called oncology. Crazy complicated stuff.

That was very much the Reader’s Digest Condensed Version of cancer biology.

The whole point of this explanation is that the lymphatic system — a very necessary part of the immune

system — can also be the way that plague bacteria spreads, and the way that cancer cells spread. And

the other point, | think, is that all these body systems are related. The more you understand one, the
more you understand the others. And if | told you that coronavirus can spread by the lymphatics (the
image above with all the green vessels), you'd understand what that means; yes, it can.
e SARS-CoV2 entry and spread in the lymphatic drainage system of the brain
e Brain, Behaviour and Immunology
e July 2020
¢ Mehmet Bostanciklioglu. Elysium Health Center, Gaziantep, Turkey
e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7189839/#:~:text=(2020)%20docu
mented%?20histologically%20that%20SARS,and%20reaching%20t0%20the%20br
ain.
e Verbatim
e SARS-CoV2 can infect lymph endothelial cells branching to
the nasal cavity from cervical lymph nodes and reaching to
the brain. (See page 144 in this Bibliography for details).

Source

American Cancer Society
e https://www.cancer.org/cancer/diagnosis-staging/lymph-nodes-and-cancer.html

Cancer staging
Summary

The grading system of cancer is more complicated than Stage 1 to 4. It's based on the TNM system.
e T =size (usually diameter) of the Tumor.

e N = Has the cancer spread to regional (nearby) lymph Nodes? If so, how many?

e M = Metastasis (“met ass ta sis”) — has the cancer spread to distant structures?


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7189839/#:~:text=(2020)%20documented%20histologically%20that%20SARS,and%20reaching%20to%20the%20brain
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7189839/#:~:text=(2020)%20documented%20histologically%20that%20SARS,and%20reaching%20to%20the%20brain
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7189839/#:~:text=(2020)%20documented%20histologically%20that%20SARS,and%20reaching%20to%20the%20brain
https://www.cancer.org/cancer/diagnosis-staging/lymph-nodes-and-cancer.html
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e The National Cancer Institute is part of the National Institutes of Health (NIH) — page 180.
e Source
e National Cancer Institute
e https://www.cancer.gov/about-cancer/diagnosis-staging/staging

Plague epidemics and pandemics

List of epidemics and pandemics
e Summary

o W Go to the second table under the ‘Chronology’ heading. Now click on the ‘Disease’ column.
Then scroll down to ‘Bubonic plague.” You can now chronologically explore every epidemic and
pandemic of Yersinia pestis, the bacteria causing Plague, starting in 541 AD and ending in 1994
AD. That doesn’t mean Plague has disappeared. That’s just where the data stops.

o | did not put all of the epidemics in my drawing.

e Remember?
o En-demic
= =disease always present in a particular geographic region.
= For example, Malaria in some parts of Africa. Basically, you can’t get rid of it.
= This does not apply to Plague. It is never anywhere permanently.
o Epi-demic
= = basically, a spike in the expected level of disease.
= Think of it this way: You expectit to be hotin July ... but maybe one year it was unexpectedly
hot. That’s kinda like an epidemic.
= This applies to Plague.
o Pan-demic
= =the epidemic spreads to other countries or continents. Like a global heat wave. Sort of.
= This applies to Plague.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/List_of epidemics

How the Plague bacteria adapts in the wild

Adaptive strategies of Yersinia pestis to persist during inter-epizootic and epizootic periods
e Summary
o This awesome paper explains how the Plague bacteria Yersinia pestis persists in animals in the
wild. The content is a combination of history and science. It's a bit technical but it's also readable.
e Fancy terminology
o Epizootic is a fancy way of saying there are outbreaks of disease in animal populations. It's the
animal equivalent of an epidemic in humans.
o Inter-epizootic means the window time between the outbreaks in animals.
o This paper was also mentioned on page 11 of the bibliography.
o See page 19 on Ebola of the bibliography for more on this topic.
e Verbatim



https://www.cancer.gov/about-cancer/diagnosis-staging/staging
https://en.wikipedia.org/wiki/List_of_epidemics
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o As recently as 1500-20000 vyears ago, Y. pestis evolved from Y.
pseudotuberculosis, a relatively Dbenign enteric Dbacterium that is
transmitted through contact with contaminated food and water [1]. 1In
striking contrast to its closely related progenitor, Y. pestis is
extremely virulent, with mortality of untreated infections in humans
ranging from 50-100%, depending on the route of exposure.

o After an infectious flea bites a susceptible vertebrate host, several
bacterial genes are upregulated allowing Y. pestis to evade the immune
system and disseminate to the lymphatic system.

Translation

o Taxonomy is the scientific naming of living things. It's fairly common practice to shorten the Genus
to just the first letter. So Yersinia becomes Y. Likewise, Homo sapiens becomes H. sapiens. See
page 86 in the bibliography for details on taxonomy.

o Enteric means within the guts — think intestines. Specifically, an ‘enteric bacterium’ is found in the
intestines of an animal. It might be normal for it to live there. Or it might be an unpleasant invader.

Source
o Veterinary Research
= 2009 March — April
= https://www.ncbi.nIm.nih.gov/pmc/articles/PMC2695026/

Authors
o Rebecca J. Eisen and Kenneth L. Gage
= Bacterial Diseases Branch, Division of Vector Borne Infectious Diseases, National Center
for Zoonotic, Enteric and Vector-Borne Diseases, Centers for Disease Control and
Prevention, 3150 Rampart Road, Fort Collins, Colorado, USA

A squirrel dying of Plague ...

The photo below looks pretty normal at first glance but after reading you realize it's kind of [€J§{@}S5S).

Rock squirrel
Summary


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2695026/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2695026/
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o Thisis a photo of a rock squirrel — which like a rat, is a rodent — that is coughing up blood. See the
blood coming out its open mouth? The poor little squirrel has the Plague bacteria in its lungs,
meaning it is suffering from Pneumonic Plague just as we humans do.

e Verbatim

o Rock squirrel in extremis coughing blood-streaked sputum related to

pneumonic plague.
e Translation
o Extremis (pronounced, “extreme iss”) basically means on death’s door in the language of doctors
and vets.
e Source
o Plague
= Medscape
e https://emedicine.medscape.com/article/235627-overview#a4

e Courtesy of Ken Gage, PhD (the author in the article immediately above), Centers
for Disease Control and Prevention (CDC), Fort Collins, Colo.
e This same article was mentioned on page 10 of the bibliography.

Modern photos of the Plague bacteria using an electron
microscope

Yersinia pestis
e Summary

o W These are excellent images taken by an electron microscope. You can clearly see that the
Yersinia pestis bacteria is a rod. Click on the top image 1 MB file. Have a good look. It’s this invisible,
microscopic thing that can kill you in less than a day.

o Don’t get confused by the source — the Robert Koch Institute — of this article. Robert Koch (1843 —
1910) is famous in medicine but he didn’t discover Yersinia pestis. He is considered a founding
father of micro-biology which is the study of micro-organisms using a micro-scope. Lotsa micro. And
he was German, which is why the Robert Koch Institute is in Berlin.

o Source
o Robert Koch Institute
= It'sin Berlin, Germany.
= https://www.rki.de/EN/Content/infections/Diagnostics/NatRefCentresConsultantLab/CONS
ULAB/EM-images/EM Tab Pest en.html



https://emedicine.medscape.com/article/235627-overview#a4
https://www.rki.de/EN/Content/infections/Diagnostics/NatRefCentresConsultantLab/CONSULAB/EM-images/EM_Tab_Pest_en.html
https://www.rki.de/EN/Content/infections/Diagnostics/NatRefCentresConsultantLab/CONSULAB/EM-images/EM_Tab_Pest_en.html
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Alexandre Yersin
o Summary

o Alexandre Yersin (1863 — 1943) discovered Yersinia pestis, the bacteria that causes Plague.

=  “Yersin ee ah” “pest iss”

o Alexandre was a neat guy. He was born in Switzerland in 1863, did his medical training there, then
moved to Paris to study bacteria at a research institute. That institute was founded by Louis Pasteur,
another giant of microbiology. When your milk is pasteurized (heated with steam) to kill bacteria,
that’s named after Pasteur.

o Anyways, in 1894 Alexandre was sent to Hong Kong to investigate a Plague outbreak (I did not
draw it on my map on page 13). There he discovered the Plague bacteria in both humans and rats.

o Then he went to Vietnam, really liked it, and continued to live there.

o Source
o https://en.wikipedia.org/wiki/Alexandre Yersin

Old school Black & White photos of the Plague bacteria
using a light microscope



https://en.wikipedia.org/wiki/Alexandre_Yersin
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Yersinia pestis
o Summary

o This old-school black & white photo shows hundreds of the Yersinia pestis bacteria that caused
Plague in Portugal in 1899 (which is 5 years after Alexandre Yersin discovered it in Hong Kong in
1894). The bacteria are growing in a petri dish. The important thing to notice is the rod shape.

o If you read about it, you'll see it is described as a ‘gram negative’ bacteria. We will explore that in
the next section.

o Source
o Wikipedia
= hitps://en.wikipedia.org/wiki/Yersinia_pestis
= The image is halfway down the page.

Gram Stain



https://en.wikipedia.org/wiki/Yersinia_pestis
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Gram stain

Summary
o What you see in that image are several dozen bacteria — the purple ones have been ‘stained’ with a dye called
Gram stain. But it's not an image of Plague bacteria.
Source
o  Wikipedia
=  https://en.wikipedia.org/wiki/Gram_stain

What's a Gram stain?

@)
@)

Please listen carefully.

A bacteria is a single cell. Imagine that it's a rod shape. Draw it. If you have no paper, draw it in the air. The
line that you drew is the cell membrane. It’s delicate.

Some bacteria have an extra layer of protection called a cell wall.

The cell wall can be stained with a purple dye. It's kind of like spilling wine on your nice white shirt. Now it
has a purple stain. This is called a Gram stain.

But not all bacteria with cell walls will stain. So this serves as a simple way to divide these bacteria into %2
that can be stained purple, and %z that don’t. Just like the image above.

Here’s what you do in the laboratory:

o Isolate the bacteria > Pour stain (a.k.a. dye) on it > Then wash it off.
o If the dye stays behind, it is called Gram positive.
o These bacteria will appear purple. Get it? The color is artificial.
o Ifthe dye washes away, it is called Gram negative.
o Yersinia pestis is in this category.
o Butit’s colorless! So another dye is added that is pink. The pink does not overshadow the purple.
Stain names

Crystal violet — that’s the purple color that creates the Gram stain.
Safranin — that’s the pink color.
Technically, the whole process is called Gram stain or Gram method.

Why go to all this trouble?

o

Because bacteria don’t wear a sticky name tag on their t-shirt that says:

HI, 'M FRED THE PLAGUE BACTERIA



https://en.wikipedia.org/wiki/Gram_stain

or

HI, 'M JANET THE STREP THROAT BACTERIA
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o There are only 3 shapes - rod, sphere, or corkscrew — for hundreds of different bacteria that infect humans,

so we need tricks to identify them. The gram stain is one of those tricks.

o The stain (dye) is named after a Danish dude named Hans Christian Gram. It has nothing to do with the

gram, the metric system unit for weighing small things.
o https://en.wikipedia.org/wiki/Hans _Christian_Gram

o There are hair-splitty definitions like cell membrane versus cell wall versus cell envelope versus capsule

Versus spore.

o Don'tlose sleep over it. But do know that Gram stains are a cornerstone of medicine, vital in figuring
out what bacteria has infected you. Rest assured, when we take a swab from your throat, it will get
sent to the micro-biology department at the hospital where a Gram stain will be performed on it.

Plague
o Summary

o This article was mentioned on page 10. It's a well written summary of Plague.

o Figure 41.1, about 1/5" down the page, has a nice color photo of Yersinia pestis. They are the tiny
rods. They are purple! But | just told you that this bacteria is Gram negative, meaning not purple.
What's the explanation? Well, in this case Wright’s stain was used — it's also purple and it's known
to show the structure of Yersinia better. That means whoever did the staining already knew the
identity of the bacteria — they did not need a Gram stain to figure it out. This is also a great example
that medicine can be seemingly contradictory at first glance; you need to dig for an explanation.

o Source

o Tropical Infectious Diseases: Principles, Pathogens and Practice

= Elsevier is the publisher.
= 29 April 2011

= hitps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/

o Author
o Paul. S Mead et al.

Cytoplasm
Ribosomes
Nucleoid (DNA)

Plasma membrane

Cell wall
Capsule

Flagellum

Bacterial cell structure
o Summary


https://en.wikipedia.org/wiki/Hans_Christian_Gram
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/

Page 69 of 742

o The cell wall here is purple. Because the wall retained Gram’s purple stain, it is ‘gram positive.’

o Plasma membrane is another name for cell membrane (the delicate line you initially drew in the
air).

o The capsule is yet another layer.

o The flagellum is a whip-like tail for moving around. Not all bacteria have this. By the way, there are
religious zealots that whip themselves — that is called self-flagellation.

o Source
o Wikipedia
= https://en.wikipedia.org/wiki/Bacterial _cell_structure

Gram Staining Procedure Animation Microbiology - Principle, Procedure, Interpretation
o Summary
o This is a 4-minute YouTube video on how a Gram stain is conducted.
o It's way more thorough than my simple explanation.
o Source
o Dr.G Bhanu Prakash Animated Medical Videos
= https://www.youtube.com/watch?v=AZS2wb7pMo4

Bacteria Structure and Function
o Summary
o This guy has an amazing ability to teach.
o This is a 64-minute YouTube video. He gets into the cell wall stuff at the 31-minute mark.
o Source
o Ninja Nerd
= https://www.youtube.com/watch?v=ayFiGn2fYi8

The Bacterial Cell Envelope

o Summary
o Crazy technical detail on the cell wall / envelope of bacteria.
o Source
o Cold Spring Harbor Perspectives in Biology
= 2010 May
»  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857177/
o Authors

o Thomas J. Silhavy. Department of Molecular Biology, Princeton University
e Daniel Kahn. Department of Chemistry and Chemical Biology, Harvard University
e Suzanne Walker. Department of Chemistry and Chemical Biology, Harvard University

A whole bunch of rat synonyms

Black rat
e Rattus rattus
e House rat
e Roofrat
e Shiprat
Brown rat

e Rattus norvegicus
e Common rat
e Hanover rat


https://en.wikipedia.org/wiki/Bacterial_cell_structure
https://www.youtube.com/watch?v=AZS2wb7pMo4
https://www.youtube.com/watch?v=ayFiGn2fYi8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857177/
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o Norway rat

e Norwegian rat
e Sewer rat

e Streetrat

e Wharf rat

What if a wharf rat climbs onto a ship? Is it now a ship rat? Hmm, that’s confusing.

Rats — a generic description

Rat
o Summary

o Written in the terse style typical of Encyclopedia Britannica.
o Verbatim

o rat, (genus Rattus), the term generally and indiscriminately applied to
numerous members of several rodent families having bodies longer than
about 12 cm, or 5 inches. (Smaller thin-tailed rodents are just as often
indiscriminately referred to as mice.) In scientific usage, rat applies
to any of 56 thin-tailed, medium-sized rodent species in the
genus Rattus native to continental Asia and the adjacent islands
of Southeast Asia eastward to the Australia-New Guinea region. A few
species have spread far beyond their native range in close association
with people. The brown rat, Rattus norvegicus(also called the Norway rat),
and the house rat, R. rattus (also called the black rat, ship rat, or roof
rat), live virtually everywhere that human populations have settled; the
house rat is predominant in warmer climates, and the brown rat dominates
in temperate regions, especially urban areas.

o Most likely originating in Asia, the brown rat reached Europe in the mid-
1500s and North America around 1750. The house rat most likely originated
in India.

o Source
o Britannica
= Last updated 7 September 2022
= https://www.britannica.com/animal/rat
o Author
o Guy Musser

Black rat



https://www.britannica.com/animal/rat
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Rattus rattus

rlggtg 5t g;?;;l slender big big pointed
Tail Body shape Ears Eyes Snout
shorter than sturdy small smal slahted

rest of body

Rattus norvegicus

Black rat
o Summary
o Useful comparison of the black rat (top) and brown rat (bottom).
o Source
o Wikipedia
= https://en.wikipedia.org/wiki/Black rat
Brown rat
Brown rat
o Summary
o Great information.
o Verbatim
o It is thought that as agriculture developed in China, brown rats began
living close to farms, where a consistent source of food was present. From
there, the species 1likely spread gradually to southeastern Asia, then
north to Japan and Russia, before moving westward to Europe by the mid-
1500s. Scientists have theorized that as Western Europe colonized other
parts of the world, the Dbrown rat followed. The animals likely
reached North America about 1750.
o Source
o Britannica
= Last updated 13 October 2022
= https://www.britannica.com/animal/brown-rat
o Author
o Emily Kendall
Brown rat

o Verbatim

o

In mating, female rats show a clear mating preference for unknown males
versus males that they have already mated with (also known as
the Coolidge effect), and will often resume copulatory behavior when
introduced to a novel sexual partner.!%

= That’s interesting.


https://en.wikipedia.org/wiki/Black_rat
https://www.britannica.com/animal/brown-rat
https://en.wikipedia.org/wiki/Coolidge_effect
https://en.wikipedia.org/wiki/Brown_rat#cite_note-:3-49
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o Source
o Wikipedia
= https://en.wikipedia.org/wiki/Brown rat
ARDS
o Summary

o This is a nice, basic summary of ARDS.

o ARDS - pronounced letter-by-letter as “A, R, D, S” — means Acute Respiratory Distress Syndrome.
In short, the air sacs in the lungs fill with fluid. But this isn’'t water that enters the lungs like with
drowning in a swimming pool. This is fluid that originates from within the body.

o Get it? The air sacs fill with fluid instead of good ol’ oxygen. So you can'’t breathe. As with every
illness in medicine, ARDS can be mild / moderate / severe.

o ARDS is a strange entity. You’d figure it would be the result of some specific insult to the lungs like
pneumonia. But simply being very ill from something else can cause it, like a major head injury,
or third degree burns. And you'd figure Pneumonic Plague would cause ARDS, right? But it's
Septicemic Plague — when the bacteria is multiplying in the blood — that causes ARDS. This is an
example of how medicine is oftentimes not intuitive. You're simply forced to mass memorize and
only then a bigger picture emerges. That also makes medicine hard to explain, especially if there
are 20 more patients to be seen and the waiting room is backing up. There just isn’t time to explain.

o See page 147 for more details on ARDS.

o Source

o Mayo Clinic
= 3 August 2022
=  https://www.mayoclinic.org/diseases-conditions/ards/symptoms-causes/syc-20355576

o Author

o Mayo Clinic Staff

Plague
o Summary

o This technical paper explains how ARDS is a complication of Plague.

o A complication is when Bad Thing #1 leads to Bad Thing #2. Or as | like to visualize it: Bad thing
#1 - Bad Thing #2. For example, a complication of a flat tire (Bad Thing #1) - is the car skidding
off the road and crashing into a tree (Bad Thing #2).

o Getit? Plague (Bad Thing #1) > ARDS (Bad Thing #2). But the arrow is not a slam dunk. It does
not necessarily have to happen. Just like with your flat tire you may not necessarily drive into a tree.

o This paper was already mentioned on page 10. It's a very useful paper. And it was written in 2011,
showing that you don’t always need ‘current’ information to understand something. By contrast, an
Infectious Disease specialist needs the latest, greatest information but that's because they are
treating patients and need to be abreast of developments — how to diagnose an iliness faster, how
to treat it more effectively.

o Verbatim

Septicemic plague is a sudden, nonspecific febrile illness that occurs in
the absence of apparent regional lymphadenitis.46, 47, 48 It is characterized
by rapidly progressive, overwhelming endotoxemia and dissemination of
infection, and the diagnosis of plague 1is often not suspected until
preliminary blood culture results are reported by the laboratory. Patients
may have gastrointestinal symptoms such as nausea, vomiting, diarrhea, and
abdominal pain, making a correct clinical diagnosis even more
challenging.49 If not treated early with appropriate antibiotics and
aggressive supportive care, septicemic plague is wusually fulminating and
fatal. In the United States from 1960 to 2008, 20 of 72 primary septicemic


https://en.wikipedia.org/wiki/Brown_rat
https://www.mayoclinic.org/diseases-conditions/ards/symptoms-causes/syc-20355576
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/#bib46
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/#bib47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/#bib48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/#bib49
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plague cases were fatal, yielding a case-fatality rate of 28%. Differential
diagnostic possibilities include any other overwhelming systemic infection,
including Gram-negative sepsis with other agents, meningococcemia, and
bacterial endocarditis. Some patients develop adult respiratory distress
syndrome (ARDS), which can lead to confusion with other conditions such as
hantavirus pulmonary syndrome and severe acute respiratory syndrome (SARS).
Bacteremia is common in plague and can result in seeding of other organs. In
addition, untreated bacteremia can reach high levels, leading to excessive
release of proinflammatory mediators, such as tumor necrosis factor-o and
other cytokines. The resulting systemic inflammatory response may lead to
hypotension, disseminated intravascular coagulation, acute renal failure,
ARDS, and irreversible shock.44Affected tissues contain inflamed
microvasculature occluded by fibrin thrombi, resulting 1in necrosis and
hemorrhage. Blockage of vessels in acral sites can lead to gangrene of
fingertips, toes, ears, and nose.52These cutaneous signs may be the origin
of the term “Black Death.” Patients who recover from plague typically have
elevated antibodies to various antigens, including the diagnostically useful
Fl antigen.

Consequences of delayed treatment of plague include disseminated
intravascular coagulation, ARDS, and other complications of bacterial sepsis
and endotoxemia.

Translation

Bacteremia means are bacteria multiplying in the blood. But you're probably okay, at least for now.
Septicemia is bacteremia gone bad. Bad enough to call it Blood Poisoning — which is not the official
medical term but it's what we say to patients. And the bacteria have spread from the blood to other
locations. Now you’re really sick and most likely need admission to the hospital for intra-venous (IV)
antibiotics.

Source

o Tropical Infectious Diseases: Principles, Pathogens and Practice
= Elsevier is the publisher.
= 29 April 2011
=  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/

Author

o Paul S Mead, MD. Division of Vector-Borne Diseases, Centers for Disease Control and Prevention,
Fort Collins, Colorado.

Guest Editors

e Richard L. Guerrant, MD. Division of Infectious Diseases and, International Health; University of
Virginia School of Medicine, Charlottesville, VA, USA

e David H. Walker, MD. Carmage and Martha Walls Distinguished, University Chair in Tropical
Diseases; Director, Center for Biodefense and, Emerging Infectious Diseases; Professor and
Chair, Department of, Pathology; University of Texas Medical Branch, Galveston, TX, USA

o Peter F. Weller, MD FACP FIDSA. Professor of Medicine, Harvard Medical, School; Professor,
Immunology and Infectious, Diseases Department, Harvard School of, Public Health; Chief,
Infectious Disease Division; Vice Chair of Research, Department of, Medicine, Beth Israel
Deaconess Medical, Center, Boston, MA, USA

Streptomycin



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/#bib44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/#bib52
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7149940/
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Streptomycin
e Summary
e That chemical structure is streptomycin (“strep toe my sin”), the antibiotic that kills the Plague
bacteria Yersinia pestis.
e Those weird shapes are called boats in organic chemistry. They are actually rings of carbon atoms.
e Streptomycin is made by a soil bacteria called Streptomyces griseus (“Strep toe my sees” “griss ee
us”).
e This stuff was figured out by Selman Waksman (b. 1888 Kyiv, Ukraine — d. 1973 Woods Hole,
Massachusetts, USA). He was a micro-biologist.
e What antibiotics can be used to Kill Yersinia pestis?
o Strepto-mycin
o Genta-micin (yes, Genta-micin)
o Cipro-floxacin
o Levo-floxacin
o Moxi-floxacin
e Source
e https://en.wikipedia.org/wiki/Streptomycin
e https://en.wikipedia.org/wiki/Streptomyces griseus
e https://en.wikipedia.org/wiki/Selman Waksman

Isolation of Streptomycin-producing Strains of Streptomyces griseus

e Summary
o This was the 1946 scientific paper of Selman Waksman.
e Source

o Journal of Bacteriology
= September 1946
=  https://www.ncbi.nim.nih.gov/pmc/articles/PMC518198/?page=1

e Authors
o Selman A. Waksman
o H. Christine Reilly
o Donald B. Johnstone
= New Jersey Agricultural Experiment Station, Rutgers University, New Brunswick, New
Jersey

Conformations of cyclohexane
e Summary

e This is technical information on the ‘boat’ shapes of rings made of carbon atoms. It's a whole new level
of complexity. The progression, as a student, is that there is initially a first-year university course called
‘General Chemistry’ that is focused on the Periodic Table of the Elements. This is followed by ‘Organic
Chemistry’ which is focused on element #6 which is carbon and involves a massive amount of naming
(a.k.a. nomenclature) that becomes crucial for doctors to understand the drugs we prescribe.
Cyclo means a ring like a circle. But it's not a perfect circle. It might look like a hexagon.
Hexane means 6 carbon atoms.
Cyclo-hexane means 6 carbon atoms arranged in a ring.
Streptomycin is not precisely a cyclo-hexane but this article gives the gist of boats.


https://en.wikipedia.org/wiki/Streptomycin
https://en.wikipedia.org/wiki/Streptomyces_griseus
https://en.wikipedia.org/wiki/Selman_Waksman
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC518198/?page=1
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e Source
e LibreTexts Chemistry which is supported by the University of California Davis (a.k.a. UC Davis).

e https://chem.libretexts.org/Bookshelves/Organic _Chemistry/Organic_Chemistry (Morsch et al.)/0
4%3A Organic_Compounds-
Cycloalkanes and their Stereochemistry/4.05%3A Conformations of Cyclohexane

Yellow Fever virus viewed by an electron microscope

Yellow Fever virus
e Summary

o Thatis an electron microscope photograph of the round-shaped Yellow Fever virus, of which about
100 are visible in the image. It is magnified 234,000 times.

o W If you click on the image to enlarge it, each virus kind of looks like a grainy ball.

o The best practical magnification with an optical microscope (that uses lenses just like in glasses
or binoculars) is about 400 times. So an electron microscope is waaaaaaaay more powerful.
o See page 23 of the bibliography for details on the electron microscope.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Yellow_fever



https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Organic_Chemistry_(Morsch_et_al.)/04%3A_Organic_Compounds-_Cycloalkanes_and_their_Stereochemistry/4.05%3A_Conformations_of_Cyclohexane
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Organic_Chemistry_(Morsch_et_al.)/04%3A_Organic_Compounds-_Cycloalkanes_and_their_Stereochemistry/4.05%3A_Conformations_of_Cyclohexane
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Organic_Chemistry_(Morsch_et_al.)/04%3A_Organic_Compounds-_Cycloalkanes_and_their_Stereochemistry/4.05%3A_Conformations_of_Cyclohexane
https://en.wikipedia.org/wiki/Yellow_fever
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Yellow Fever

Yellow Fever Virus
e Summary
o Thisis the CDC page on Yellow Fever. There are links to maps, transmission, symptoms, treatment
(there isn’t any. Eeek!), prevention, and vaccines.
e Source
o CDC
» Last updated June 2, 2022.
=  https://www.cdc.gov/yellowfever/index.html

Travelers’ Health — Yellow Fever
e Summary
o This CDC page is similar to the one above but more directed to travelers to Yellow Fever regions,
for example, Iguazu Falls (a.k.a. Iguacu Falls) in South America.
e Source
o CDC
= https://wwwnc.cdc.gov/travel/diseases/yellow-fever

Yellow Fever
e Summary
o This is thorough and rather technical. It describes the sequence of events leading from initial
infection up to death.
e Source
o Medscape
= https://emedicine.medscape.com/article/232244-overview#al

e Author
e Dana M Blyth, MD Associate Professor, Department of Medicine, Uniformed Services University of the
Health Sciences; Adjunct Assistant Professor, Department of Medicine, University of Texas Health
Science Center at San Antonio School of Medicine; Staff Physician, Department of Medicine,
Infectious Disease Service, Brooke Army Medical Center, San Antonio Military Medical Center, San
Antonio Uniformed Services Health Education Consortium (SAUSHEC)
e Chief Editor
e John L Brusch, MD, FACP Corresponding Faculty Member, Harvard Medical School
e Additional Contributors
e Janelle L Robertson, MD Staff Physician, Department of Infectious Diseases, Wilford Hall Medical
Center
e Mary T Busowski, MD Chief, Division of Infectious Diseases, Orlando VA Medical Center
e Acknowledgements
e Joseph U Becker, MD Fellow, Global Health and International Emergency Medicine, Stanford
University School of Medicine
e Richard B Brown, MD, FACP Chief, Division of Infectious Diseases, Baystate Medical Center;
Professor, Department of Internal Medicine, Tufts University School of Medicine
e Dan Danzl, MD Chair, Professor, Department of Emergency Medicine, University of Louisville Hospital
e Aleksandr Gleyzer, MD, FAAEM Assistant Professor, Department of Emergency Medicine, State
University of New York Downstate Medical Center; Attending Physician, Department of Emergency
Medicine, Kings County Medical Center and Brooklyn Veterans Affairs Medical Center
e Thomas E Herchline, MD Professor of Medicine, Wright State University, Boonshoft School of
Medicine; Medical Director, Public Health, Dayton and Montgomery County, Ohio
e Emily Nichols, MD Clinical Assistant Instructor, State University of New York Downstate Medical
Center, Kings County Hospital Center



https://www.cdc.gov/yellowfever/index.html
https://wwwnc.cdc.gov/travel/diseases/yellow-fever
https://emedicine.medscape.com/article/232244-overview#a1
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e Mark L Plaster, MD, JD Executive Editor, Emergency Physicians Monthly

e Francisco Talavera, PharmD, PhD Adjunct Assistant Professor, University of Nebraska Medical
Center College of Pharmacy; Editor-in-Chief, Medscape Drug Reference

e Mark R Wallace, MD, FACP, FIDSA Clinical Professor of Medicine, Florida State University College of
Medicine; Head of Infectious Disease Fellowship Program, Orlando Regional Medical Center

Yellow Fever
e Summary
o This is also pretty technical.
e Most interesting comment
e Standing water 1is a breeding ground for mosquitoes, so flower pots,
buckets, and other containers should be drained. Children’s wading pools
should be emptied and stored on their sides, and tire swings should have
holes drilled into the bottom to allow trapped water to drain.
e Summary
o StatPearls
= 7 August 2023.
= https://www.ncbi.nlm.nih.gov/books/NBK470425/

e Authors
o Leslie V. Simon. Mayo Clinic Florida.
o Muhammad F. Hashmi. National Health Service.
o Klaus D. Torp. Mayo Clinic Florida.

Yellow Fever maps

Yellow Fever maps
e Source
o This CDC page has maps showing Yellow Fever regions in Africa and South America. Panama is
included in the South America map.

o \“_"9 Click on the link below each map for more information on regions where the vaccine is

recommended.
e Source
o CDC
=  https://www.cdc.gov/yellowfever/maps/index.html
Yellow fever mosquito
Say it

Yellow fever mosquito a.k.a. Aedes aegypti.

“ ” “ ”

or
Latin scholars love to put the letter ‘a’ in front of words. And an ‘i’ afterwards. That's how egypt turned into
aegypti.


https://www.ncbi.nlm.nih.gov/books/NBK470425/
https://www.cdc.gov/yellowfever/maps/index.html
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Tﬁat’s the Yellow Fever mosquito.
e https://en.wikipedia.org/wiki/Aedes aegypti

Male Female Female

Aedes aegypti
e Summary
o That's a drawing of the male and female Yellow Fever mosquito. See how their antennae are
different? They smell humans with those antennae.


https://en.wikipedia.org/wiki/Aedes_aegypti
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e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Aedes aeqgypti

Life Cycle of Aedes aegypti and Ae. albopictus Mosquitoes

e Summary
o Thisis a CDC article on the life cycle of the mosquito.
e Source

o https://www.cdc.gov/mosquitoes/about/life-cycles/aedes.html

Some background
e The Aedes aegypti mosquito transmits (is the ‘vector’ for) 3 viruses:
o Yellow Fever virus
»= This virus can definitely kill you. It killed 22,000 French workers on the first attempt at
building the Panama Canal.
o Dengue Fever virus
= “den gay” or “deng ay”
= Dengue Fever is also known as Break Bone Fever because it feels like your bones are
breaking. Ouch.
= Here’s more info on Dengue from the CDC.
e  https://www.cdc.gov/dengue/index.html
o Chikungunya virus
= A weird name. “Chick un gun ya.”
= You get pain in your joints.
=  Verbatim
e The name “chikungunya” derives from a word in the Kimakonde
language, meaning “to become contorted”, and describes the
stooped appearance of sufferers with joint pain
(arthralgia) .
= Here’s more info from the World Health Organization (WHO) (where the quote is from).
e https://www.who.int/en/news-room/fact-sheets/detail/chikungunya

The Yellow fever mosquito can smell humans

Some background
¢ The mosquito can detect indole in human sweat. How cool is that?
o “indole” (dole rhymes with mole)

Genetic Analysis of Mosquito Detection of Humans
e Summary
o Heaps of detail on how mosquitoes find you.
o We humans seems to produce these odors that attract mosquitoes:

= 1-octen-3-ol human breath
= 2 3-butanedione human sweat “Bew tane die own”
= jndole human sweat

o OR means Odorant Receptor. The mosquito antenna is able to detect odors.
e Verbatim
0 These ORs tested seemed to be narrowly tuned to several odor components
that emanate from humans such as l-octen-3-0l (present in human breath),


https://en.wikipedia.org/wiki/Aedes_aegypti
https://www.cdc.gov/mosquitoes/about/life-cycles/aedes.html
https://www.cdc.gov/dengue/index.html
https://www.who.int/en/news-room/fact-sheets/detail/chikungunya
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2,3-butanedione (by-product of metabolized sweat) and indole (human sweat
volatile).
e Translation

o A by-product, in a medical sense, relates to metabolic pathways. Human cells are capable of
thousands of chemical reactions, the sum total of which is called ‘metabolism’ or ‘metabolic
pathways.” The most familiar is the conversion of sugar into energy. Or converting waste into urine.
Or breaking down sweat. These are metabolic pathways. And a by-product means that some
chemical compound was generated in those pathways. In medical school we study ‘medical
biochemistry’ which is devoted to all these metabolic pathways.

o Volatile is a fancy way of saying evaporate. Your sweat evaporates and the sweat molecules end
up binding to an Odorant Receptor in the mosquito antenna.

e Source
o Current Opinion in Insect Science
= April 2017
=  https://www.sciencedirect.com/science/article/pii/S2214574517300342?via%3Dihub
e Authors

o Joshua | Raji
o Matthew DeGennaro
= Biomolecular Sciences Institute & Department of Biological Sciences, Florida International
University, Miami

Supersensitive Odorant Receptor Underscores Pleiotropic Roles of Indoles in Mosquito Ecology
e Summary
o This article has uber-detail on how mosquitoes detect odors.
e Source
o Frontiers in Cellular Neuroscience
= 2019 January 24
= https://www.frontiersin.org/articles/10.3389/fncel.2018.00533/full

e Authors
o David M. Ruel
o Esther Yakir
o Jonathan D. Bohbot
= Department of Entomology, The Hebrew University of Jerusalem, Rehovot, Israel

Insect olfaction
e Summary
o A rather technical introduction to the topic of how insects detect odors. A mosquito is an insect.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Insect_olfaction

Indole
e Summary

o There is enough chemistry here to cause significant mental pain.
e Source

o Wikipedia

= http://en.wikipedia.org/wiki/Indole

Indole
e Summary

o If you wish to be thoroughly crucified with chemistry, look no further.
o PubChem is an incredible resource if you are chemistry nerd.


https://www.sciencedirect.com/science/article/pii/S2214574517300342?via%3Dihub
https://www.frontiersin.org/articles/10.3389/fncel.2018.00533/full
https://en.wikipedia.org/wiki/Insect_olfaction
http://en.wikipedia.org/wiki/Indole

e Source
(@]
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PubChem
= https://pubchem.nchi.nim.nih.gov/compound/Indole#section=Related-CAS

The Worst Animal in the World

e Summary
o This article is dedicated to the nefarious Yellow Fever mosquito. It's about 50 paragraphs.
o ltis very well written which is the standard for pretty much everything in The Atlantic Monthly. In
fact, this is a great publication for learning about everything you’ve never heard of, but suddenly 20
minutes later you'’re like, Wow, | had no idea about that and now | feel decently up to speed.
e Verbatim
o Of the 3,000-plus mosquito species alive, most are fairly harmless. Only
a handful are a concern for public-health officials. But Aedes aegypti is
different. Whether in Rio de Janeiro, New Delhi, or Miami-Dade County, it
will breed in clean water supplies, it will come indoors, it will make a
beeline toward human odor, and it will bite when the sun is up,
circumventing bed nets that protect at night. Masks to prevent the spread
of COVID-19 won’t make a difference. Neither will staying at home, unless
you live in a closed, air-conditioned house. No other mosquito is so
perfectly suited to live with, and on, human beings.
e Source
o The Atlantic Monthly
= 2020 August 20
= https://www.theatlantic.com/health/archive/2020/08/how-aedes-aegypti-mosquito-took-
over-world/615328/
e Author
o Joshua Sokol

Jaundice

See All Things Blood on page 715 of the bibliography.

Yellow Fever vaccine

Yellow Fever vaccine
e Summary

O
O

e Source
o

These are the CDC recommendations about who should get the Yellow Fever vaccine.
There is also a link to pregnancy because that is of importance if getting the vaccine. Or not.

CDC
= https://www.cdc.gov/yellowfever/vaccine/index.html
= https://www.cdc.gov/yellowfever/maps/index.html
¢ And this is the CDC page with the maps that show countries where the vaccine is
recommended.



https://pubchem.ncbi.nlm.nih.gov/compound/Indole#section=Related-CAS
https://www.theatlantic.com/health/archive/2020/08/how-aedes-aegypti-mosquito-took-over-world/615328/
https://www.theatlantic.com/health/archive/2020/08/how-aedes-aegypti-mosquito-took-over-world/615328/
https://www.cdc.gov/yellowfever/vaccine/index.html
https://www.cdc.gov/yellowfever/maps/index.html

The Panama Canal

e Summary
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Construction of the Panama Canal
a.k.a.
Famous Men with Moustaches

o An easy-to-read one page summary of the challenges in ridding the Panama Canal zone of the
Yellow Fever mosquito.
o The following steps are described:

e Summary
o CDC

Drainage

Brush and grass cutting

Oiling

Larviciding (that means killing mosquito larvae)

Prophylactic quinine (that means the drug quinine was given to the workers to protect them
in advance)

Screening

Last updated September 15, 2015.
https://www.cdc.gov/malaria/about/history/panama_canal.html

Mosquitoes and the Panama Canal

e Summary

o There is a map of the canal zone, details on the deaths, and a concise 1-page overview of the efforts
to overcome the mosquito that transmits Yellow Fever.

e Source

o Insect Week

e Author

https://www.insectweek.org/blog/mosquitoes-and-the-panama-canal/

o Chris Jeffs


https://www.cdc.gov/malaria/about/history/panama_canal.html
https://www.insectweek.org/blog/mosquitoes-and-the-panama-canal/
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e Summary
e In 1874, Ferdinand vicomete de Lesseps is put in charge of construction of the Panama Canal. But it
does not go well due to Yellow Fever.

e Moustache? Yes.
e Source
¢ Wikipedia
e https://en.wikipedia.org/wiki/Ferdinand de Lesseps



https://en.wikipedia.org/wiki/Ferdinand_de_Lesseps
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Walter Reed
e Summary

e In 1900, Major Walter Reed, M.D., of the US Army confirms that the Aedes aegypti mosquito is the
vector of Yellow Fever. Think of the vector (the mosquito) as the courier from Hell delivering a nasty
parcel (the virus) to you.

e Moustache? Yes.

e Source

o Wikipedia
e https://en.wikipedia.org/wiki/Walter Reed
e https://en.wikipedia.org/wiki/Walter Reed National Military Medical_Center



https://en.wikipedia.org/wiki/Walter_Reed
https://en.wikipedia.org/wiki/Walter_Reed_National_Military_Medical_Center
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William C. Gorgas
e Summary
e |n 1904, Dr. William Crawford Gorgas, the US Chief Sanitary Officer, is tasked with clearing mosquitoes
from 500 square miles of jungle in the Panama canal zone.
e Moustache? Yes.
e Source
e Wikipedia
e https://en.wikipedia.org/wiki/William_C. Gorgas

The Gorgas Courses in Tropical Medicine
e Summary
e There is a Gorgas Institute in Peru where doctors go to learn Tropical Medicine which is basically all
the nasty infections you suffer from in tropical areas.
e Source
e Heersink School Medicine, University of Alabama at Burmingham
e https://www.uab.edu/medicine/gorgas/

Megalodon



https://en.wikipedia.org/wiki/William_C._Gorgas
https://www.uab.edu/medicine/gorgas/
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Megalodon — whoa. That photo was in 1909.
e https://en.wikipedia.org/wiki/Megalodon



https://en.wikipedia.org/wiki/Megalodon
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That’'s me and Megalodon at the National Aquarium in Baltimore. | was doing a month of trauma at the Shock
Trauma Hospital in Baltimore. We did not see any injuries due to Megalodon.

Mr. Wood’s Fossils

Edinburgh's famous fossil shop

e This cute shop in Edinburgh, Scotland is where | bought my Megalodon tooth. A completely random find
while walking down the street, hence the joy of travel.

e  https://www.mrwoodsfossils.co.uk

Squalamine

Antivirals inspired by the shark’s immune system
e Summary
o Endo-cytosis (“en dough site oh sis”) means that a cell can contort its cell membrane (see page
14 of this bibliography) to surround a particle of food and bring it inside the cell. This is also the way
a virus tricks a cell into letting it inside.
o Insharks, the squalamine (“squall ah mean”) seems to prevent the virus from pulling off that trick.
So that’s why sharks seem to get less viral infections. Something like that.


https://www.mrwoodsfossils.co.uk/
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e Verbatim
o No one understands why sharks are such hardy animals. It turns out that
they have an unusual immune system.
o Studies at UCLA and Northwestern showed that the antiviral effect likely
came from an electrostatic remodeling of the membrane by squalamine, which
can temporarily turn off endocytosis.

e Personal comment

o Please don’t kill sharks and eat their
powdered remains on the assumption it will
Improve your immune system. That’s crap
science promoted by someone who can say
whatever they want on the internet, like
‘doctor approved’ but carefully failing to
mention there was no double-blind
experiment. So just eat your fruit and veggies.

e Source
o Wong Research Lab
http://wonglab.seas.ucla.edu/research/immunity-and-antimicrobials/shark-immune-

system/

e Author
o Gerard Wong — Department of Bioengineering, University of California, Los Angeles (UCLA)

Division of Vector-Borne Diseases (DVBD)
e Summary
o This is a special group at the CDC that studies how mosquitoes, ticks, and fleas act as vectors to
transmit disease.
e Source
o CDC
https://www.cdc.gov/ncezid/dvbd/index.html



http://wonglab.seas.ucla.edu/research/immunity-and-antimicrobials/shark-immune-system/
http://wonglab.seas.ucla.edu/research/immunity-and-antimicrobials/shark-immune-system/
https://www.cdc.gov/ncezid/dvbd/index.html
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Ebola virus
3
Ebolavirus
e Summary
o That is the weird, string-like Ebola virus. Some sources describe it as spaghetti-like. It is magnified
160,000 x.
e The photo was taken in 1976 by Dr. Frederick Murphy, D.V.M., Ph.D., using an electron microscope.
D.V.M. means Doctor of Veterinary Medicine.
e Source

o Wikipedia
= https://en.wikipedia.org/wiki/Ebolavirus
o https://web.stanford.edu/group/virus/filo/ebola.html
= This is the same image on a Stanford University site that gives the details of the photo that
are absent from Wikipedia.
= The link on the Stanford page does not work.

Rivers of Africa

Africa: rivers and lakes

o Summary
o This is an interactive geography map that’s fun and basic.

o W If you click on a river or lake on the map then the gray box at the right will tell you its name.

o W In the gray box to the right of the map, set the Quiz mode to ‘practice’ and keep trying and

trying 10 or 20 times — you will learn all the rivers and lakes in Africa. Takes about 10 minutes!
That'’s pretty efficient learning.
o Source
o lizardpoint

= https://lizardpoint.com/geography/africa-rivers-quiz.php



https://en.wikipedia.org/wiki/Ebolavirus
https://web.stanford.edu/group/virus/filo/ebola.html
https://lizardpoint.com/geography/africa-rivers-quiz.php
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® Yambuku
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Ebola River
e Summary

o Okay map is kinda crappy but the point is the flow of water goes like so:
= Ebola River > Mongala River = Congo River.
= Onthe map | drew in the illustrated guide | skipped the Mongala Rivera. Sorry Mongala.
o Spanish ‘Rio’ means river.
o Yambuku is the village where the first Ebola outbreak occurred in 1976. The village is closer to the
Dua River so maybe the illness should be called Dua instead of Ebola? Whatever.
e Source
o Wikipedia
=  https://en.wikipedia.org/wiki/Ebola_River

Congo River
e Summary

o This is a great map in Britannica that shows the Ebola River and the Congo River. But you cannot
see the village of Yambuku where the first Ebola outbreak was.
e Source
o Britannica
= https://www.britannica.com/place/Congo-River

Google Maps
e Summary

W Search for Yambuku Congo in Google Maps. This is the village in Africa where Ebola first

broke out in 1976. Then under ‘Directions’ search for Ebola River. Now you get a sense of where
everything is by zooming in and out.


https://en.wikipedia.org/wiki/Ebola_River
https://www.britannica.com/place/Congo-River
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Yambuku
e Summary

o Those are the actual villagers during the Ebola outbreak in 1976. If you recall from page 2 of this
Bibliography, the CDC has an Epidemiology Intelligence Service (EIS) — that's who was examining
the villagers for evidence of Ebola.

e Source
o Wikipedia
=  https://en.wikipedia.org/wiki/Yambuku

Ebola Disease
e Summary

o This is the CDC home page on Ebola. There are a number of links you can dive into.
e These are synonyms

o Ebola

o Eboladisease

o Ebolavirus disease
e Source

o CDC

=  https://www.cdc.gov/vhf/ebola/index.html

Ebola Disease — Signs and Symptoms

e Summary
o This is what Ebola feels like.
e Verbatim

o Fever


https://en.wikipedia.org/wiki/Yambuku
https://www.cdc.gov/vhf/ebola/index.html
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o Aches and pains, such as severe headache and muscle and joint pain
o Weakness and fatigue
o Sore throat
o Loss of appetite
o Gastrointestinal symptoms including abdominal pain, diarrhea, and
vomiting
o Unexplained hemorrhaging, bleeding or bruising
e Source
o CDC

=  https://www.cdc.gov/vhf/ebola/symptoms/index.html

Understanding Bleeding in Ebola Virus Disease
e Summary
o Okay, Hollywood directors and screenwriters ... here’s the deal with bleeding when you get Ebola.
This is a really interesting interview with a pediatrician who does infectious disease. It’s technical
but at the same time very readable.
o H&O is the abbreviation for the journal.
o AM are the author’s initials.

e Verbatim
o H&O How do bleeding and hemorrhage manifest in patients with Ebola virus
disease?

o AM Most of the clinical manifestations that have been described are
consistent with platelet dysfunction. Oozing from the venipuncture site,
conjunctival bleeding, petechiae, and bleeding into the gastrointestinal
tract all have been reported, and sometimes epistaxis or gingival
bleeding.

e Translation
o Platelet dysfunction
= The job in life of platelets is blood clotting. When that goes wrong, it's platelet dysfunction.
o Venipuncture site
= This is the site in your skin where a needle was deliberately introduced into you, like when
you have a blood test. It's normal to bleed for a few minutes after the needle comes out,
which is why you’re supposed to apply pressure with the little cotton ball. But with Ebola,
that site keeps on oozing blood because the blood clotting is wonky.
o Conjunctival bleeding
= The conjunctiva (“con junk tie vah” or “con juck tih vah”) is the transparent layer that covers
the white of your eye. See page 79 of the guide for a description.
= If you have bloodshot eyes, that's blood vessels you're seeing in the conjunctiva. As
doctors, we call this ‘conjunctival injection.” Strange term. Has nothing at all to do with
injecting anything with a needle.
= Conjunctival bleeding means the white of the eye is actually bleeding. But it's not like a
torrent.
= Petechiae (“pet eek ee a”) means the appearance of small red pinpoints in the skin. This is
due to bleeding in the skin.
= Epistaxis (“ep ee stack sis”) means nosebleed.
» Gingival bleeding (“jin jiv ul’) means bleeding from the gums.
o | suggest a Google Images search of all these terms. It will make much more sense.
e Source
o Clinical Advances in Hematology & Oncology : H&O
= 2015
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667727/

e Author
o Anita McElroy, MD PhD, Infectious Diseases, Department of Pediatrics, Emory University School
of Medicine, Atlanta, Georgia;


https://www.cdc.gov/vhf/ebola/symptoms/index.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667727/
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What is Ebola Disease?
e Summary
o As usual, there is diversity in nature.
o There is detail here on the 6 types of Ebola virus.

o Zaire ebolavirus - this causes Ebola virus disease in humans.

o Sudan ebolavirus - this causes Sudan virus disease in humans.

o Tal Forest ebolavirus, - this causes Tai Forest virus disease in humans.
o Bundibugyo ebolavirus - this causes Ebola virus disease in humans.

o Reston ebolavirus - this infects non-human primates and pigs.

o Bombali ebolavirus - this infect bats. Not much else known.

o Zaire is the former name of the Democratic Republic of the Congo (DRC).
o Ifyou read the term ‘Ebolavirus’ chances are extremely high it refers to the Zaire ebolavirus. The ‘Zaire’
bit is implied.
e Source
o CDC
=  https://www.cdc.gov/vhf/ebola/about.html

Viral Special Pathogens Branch (VSPB)
e Summary
o This branch of the CDC investigates nasty pathogens like Ebola. That seems like a cool job, no?
e Source
o CDC
= https://www.cdc.gov/ncezid/dhcpp/vspb/index.html

History of Ebola Virus Disease (EVD) Outbreaks
e Summary

o This is a chronological list of Ebola outbreaks from 1976 to 2022. And also outbreaks by country.

You can drown in detail here.

e Source

o CDC

= https://www.cdc.gov/vhf/ebola/history/chronology.html?CDC AA refVal=https%3A%2F%
2Fwww.cdc.qov%2Fvhf%2Febola%2Foutbreaks%2Fhistory%2Fchronology.html

High Profile Diseases — Ebola Virus
e Summary
o Primates are killed by the Ebola virus. That means human primates (us) and non-human primates
(monkeys, chimps, gorillas).
o Creating a vaccine involves research on non-human primates. There is also a link at the top of the
page to ‘Animal Welfare.’
e Verbatim1
o The disease course and pathogenesis of Ebola virus in rhesus and cynomolgus
macaques and marmosets 1s very similar to that of humans. Major
characteristics of this disease in nonhuman primates and humans are
profound lymphopenia, disseminated intravascular coagulation and
hemorrhagic and septic shock.
= This basically says human primates and non-human primates die exactly the same way
from Ebola.
o Verbatim 2
o Scientists around the world are pursuing a preventive vaccine and drug
treatments for the Ebola virus, and research with nonhuman primates 1is


https://www.cdc.gov/vhf/ebola/about.html
https://www.cdc.gov/ncezid/dhcpp/vspb/index.html
https://www.cdc.gov/vhf/ebola/history/chronology.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvhf%2Febola%2Foutbreaks%2Fhistory%2Fchronology.html
https://www.cdc.gov/vhf/ebola/history/chronology.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvhf%2Febola%2Foutbreaks%2Fhistory%2Fchronology.html
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providing a powerful means 1in this pursuit because of the animals’
physiological and immunological similarities to humans.
Source
o National Primate Research Centers
= https://nprcresearch.org/primate/hot-topics/ebola.php

Author
o Robert Lanford. National Primate Research Centers

Ebola cycles in nature

If you read these sources in the order they are here ... things will make logical sense.

Principles of Epidemiology in Public Health Practice, 3" Edition — An Introduction to Applied Epidemiology and
Biostatistics

Summary
e The term ‘reservoir’ is key to understanding the transmission of disease. The reservoir is basically
where a bacteria or virus normally lives. Kinda like home sweet home. But it can leave the home and
go on a road trip and infect susceptible animals (including humans). And take note, the reservoir could
be water, soil, or a living thing.
e The CDC defines 3 types of reservoirs. Things will make sense with some examples.
o Animal reservoir
= Dogs are the reservoir for the Rabies virus. The dog bites you. The virus, which is
actually in the dog’s saliva, leaves the reservoir (the dog) and gets into you (the
susceptible host).
=  Fruit bats are probably the reservoir for the Ebola virus. How the virus gets into humans
is kind of complex. Details to follow.
= Sheep and goats are the reservoir for the Anthrax bacteria. If you contact an infected
goat hide the bacteria can infect your skin or get into your lungs. See page 58 of Hidden
Zoo.
o Human reservoir
= Humans are the reservoir for sexually transmitted infections. For example, the
Chlamydia bacteria. The bacteria is transmitted from human A (the reservoir who
currently has Chlamydia lurking in their genitals) > human B (susceptible host i.e.,
sexual partner).
= Humans are the reservoir for the Smallpox virus. It was transmitted from human-to-
human. Take note, humans were the reservoir. This horrific virus has actually been
vaccinated out of existence, an incredible human triumph. The only place the virus
exists now is in Bio-Safety Level 4 labs at places like the CDC, the purpose of which is
have it around to study just in case it happens to re-emerge, which is theoretically
possible.
o Environmental reservoir
= Some fungi live in the soil in the desert. When you walk through the desert you can get
infected. The soil is the reservoir.
=  https://www.cdc.gov/fungal/diseases/coccidioidomycosis/definition.html

Source
o CDC


https://nprcresearch.org/primate/hot-topics/ebola.php
https://www.cdc.gov/fungal/diseases/coccidioidomycosis/definition.html
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= This is the 512-page CDC teaching course mentioned on page 2 of this bibliography.
= The reservoir definitions above are on pages 1-62 and 1-63 of the course.
= https://stacks.cdc.gov/view/cdc/6914

Understanding the Chain of Infection
e Summary
o This a two-sentence definition of reservoir.

" A reservoir is any person, animal, arthropod, plant, soil or
substance (or combination of these) in which an infectious agent
normally lives and multiplies. The infectious agent depends on the
reservoir for survival, where it can reproduce itself in such
manner that it can be transmitted to a susceptible host.

e Source
o ATrain Education
=  hitps://www.atrainceu.com/content/2-understanding-chain-
infection#:~:text=A%20reservoir%20is%20any%20person,transmitted%20t0%20a%20sus
ceptible%20host.

Ebola Virus Ecology and Transmission

Ebola virus disease is a zoonotic disease. Zoonotic diseases involve animals and humans.

§ b
Survivor

Animal-to-Animal Ty issi pill Event Human-to-Human Transmission \
Evidence suggests that bats are the A“spillover event” occurs when an Once the Ebola virus has infected Ebola survivors face new challenges
reservoir hosts for the Ebola virus. animal (bat, ape, monkey, duiker) or the first human, transmission of the after recovery. Some survivors.
Bats carrying the virus can transmitit  human becomes infected with Ebola virus from one human te another report effects such as tiredness and
to other animals, like apes, monkeys, virus through contact with the can occur through contact with the muscle aches, and can face stigma
and duikers {antelopes), as well as to reservoir host. This contact could blood and body fluids of sick people they re-enter their communities..

- hui 3 occur through hunting or preparing or with the bodies of those who b

b the animal’s meat for eating. have died of Ebola.

Unprotected
healthcare worker

Unprotected contact
~ with blood and
4 X body fluids

What is Ebola Disease?
e Summary
o This is a CDC poster on Ebola spread. It describes 4 things:
o Animal-to-Animal Transmission
= =the bat is the reservoir and it spreads the Ebola virus from bats to primates (gorillas,
monkeys, chimps) and the antelope called a duiker. This is thought to be what goes on.
It's not a slam dunk.
o Spillover event
= = the virus ‘spills’ over from animals to humans. Imagine a teapot spilling tea (that's
how | imagine it).


https://stacks.cdc.gov/view/cdc/6914
https://www.atrainceu.com/content/2-understanding-chain-infection#:~:text=A%20reservoir%20is%20any%20person,transmitted%20to%20a%20susceptible%20host
https://www.atrainceu.com/content/2-understanding-chain-infection#:~:text=A%20reservoir%20is%20any%20person,transmitted%20to%20a%20susceptible%20host
https://www.atrainceu.com/content/2-understanding-chain-infection#:~:text=A%20reservoir%20is%20any%20person,transmitted%20to%20a%20susceptible%20host
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o Human-to-human transmission
= =now we have the virus spreading between humans.
o Survivor
= =these people were not killed by the virus. Ebola is not 100% fatal.
e Verbatim (from the text that's also on this webpage)
o Most infected animals will not get sick; however, ebolaviruses are known
to cause severe illness in nonhuman primates (such as monkeys, gorillas,
and chimpanzees) similar to Ebola disease in humans.

e Source
o CDC

= W Click on the image to get decent resolution version.
=  https://www.cdc.gov/vhf/ebola/about.html

Ebolavirus Ecology

Enzootic Cycle Epizootic Cycle
New evidence strongly implicates Epizootics caused by ebolaviruses appear humans, with the exception of Reston virus which
bats as the reservoir hosts for sporadically, producing high mortality among does not produce detectable disease in humans.
ebolaviruses, though the means of non-human primates and duikers and may Little is known about how the virus first passes to
local enzootic maintainance and precede human outbreaks. Epidemics caused by humans, triggering waves of human-to-human
transmission of the virus within bat ebolaviruses produce acute disease among transmission, and an epidemic.
populations remain unknown.
Ebolaviruses:
Ebola virus (formerly Zaire virus)
Sudan virus
Tai Forest virus
Bundibugyo virus
Reston virus (non-human)
Human-to-human transmission is a
predominant feature of epidemics.

Following initial human inf
contact with an infected
animal, human-to-human tr

Ebolavirus Ecology
e Summary

o This diagram is more nuanced and technical than the previous one.

o Ecology is the interaction of animals and the environment. This diagram shows the interaction of
the Ebolavirus with animals and humans. And the environment also includes the fruit that the bats
eat (not shown).

Pay attention!

O


https://www.cdc.gov/vhf/ebola/about.html
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= If you recall, endemic means that an infectious disease is always present in humans in
certain regions. For example, Malaria in certain regions of Africa. The term enzootic is the
equivalent concept in animals. In the above diagram, the Ebola virus is ‘maintained’ in bats
who are the reservoir. Because the bats infect other bats, it's considered a cycle.
= By contrast, an epidemic in humans is a temporary event — a sudden increase in infection
in a certain geographic region. The equivalent concept in animals is epizootic. In the
diagram above, the Ebola virus is transmitted from bats to animals, probably via fruit the
bats eat and discard. That starts an epizootic cycle in the chimps, gorillas, monkeys, and
antelopes. And that cycle can spill over to humans and now we have an Ebola epidemic.
But these relationships are not a slam dunk in terms of how the virus gets spread from
group to group.
o These concepts were previously mentioned in the bibliography on page 13 on Plague where rats
and fleas are responsible for spreading the Plague bacteria.

Source

o CDC
= https://stacks.cdc.gov/view/cdc/24753

Posters and Factsheets

Summary
o There are about 40 Ebola information posters here. Fill your boots.

Source
o CDC
=  https://www.cdc.gov/vhf/ebola/resources/posters-and-
factsheets.html?CDC_ AA refVal=https%3A%2F%2Fwww.cdc.gov%2Fvhf%2Febola%2Fr
esources%2Fvirus-ecology.html

Discovery of the Ebola virus

Part one: A virologist's tale of Africa's first encounter with Ebola

Summary
o Peter Piot is the doctor credited with discovering the Ebola virus. This article is an excerpt from his

autobiography, No Time to Lose: A Life in Pursuit of Deadly Viruses. 2012. W. W. Norton &
Company Inc.
o There is a photo of him and villagers.
Verbatim
o I examined her blood, and it was a catastrophe. The platelet count was
terrifyingly low.
Translation
o Your blood is basically water plus red blood cells (carry oxygen), white blood cells (fight infection)
and platelets (“plate lets”) (required for blood clotting). If you have Ebola, the number of platelets
decreases, meaning your blood cannot clot. Ebola is much more complex than this but that's the
big picture.
Source
o Science
= 11 August 2014
= https://www.sciencemag.org/news/2014/08/part-one-virologists-tale-africas-first-
encounter-ebola

Author
o Peter Piot

The virus detective who discovered Ebola in 1976

o

Summary


https://stacks.cdc.gov/view/cdc/24753
https://www.cdc.gov/vhf/ebola/resources/posters-and-factsheets.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvhf%2Febola%2Fresources%2Fvirus-ecology.html
https://www.cdc.gov/vhf/ebola/resources/posters-and-factsheets.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvhf%2Febola%2Fresources%2Fvirus-ecology.html
https://www.cdc.gov/vhf/ebola/resources/posters-and-factsheets.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvhf%2Febola%2Fresources%2Fvirus-ecology.html
https://www.sciencemag.org/news/2014/08/part-one-virologists-tale-africas-first-encounter-ebola
https://www.sciencemag.org/news/2014/08/part-one-virologists-tale-africas-first-encounter-ebola

o

o
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o This has photos, maps, and hand-written notes documenting that first Ebola outbreak in 1976.
Nothing gross.

Source
o BBC News
= 18 July 2014
= https://www.bbc.com/news/magazine-28262541
Author

o Rob Brown

Ebola virus disease in the light of epidemiological triad

Summary
o This nicely written review article describes the discovery of the Ebola virus by Dr. Peter Piot. It was

initially thought to be the Marburg virus, which is a close cousin.
o And it also gives the rationale for naming the virus Ebola rather that Yambuku.
Verbatim
O The discovery of Ebola began in Yambuku village in Zaire where a Belgian
nun became 111, and a Belgian doctor sent her blood sample for
investigation. Dr. Peter Piot, a clinical microbiologist, who saw this
spaghetti-shaped virions under the electron microscope could not come to
a conclusion. He mistook it to be the Marburg virus and sent the photo
to other experts in the world; however, they confirmed that it was not
the Marburg virus. The nun died and several villagers were affected by a
similar illness and were dying. Piot travelled to Yambuku to investigate
the epidemic through a detailed history and maps to make connections and
within 3 months carried out extensive isolation of cases and contacts.
They thought of naming the virus after the Yambuku village but realized
that it would stigmatize the village, so they named the virus after the
nearest river, the Ebola river.!(®]
Translation
o Virion is a fancy word that means an entire virus, including its DNA and all its other parts. Kind of
like how ‘car’ means the entire thing.

Say it
o “Veereeon’
o “Vyereeon”
o Your choice.
o https://www.merriam-webster.com/dictionary/virion
] WClick to hear both.
Source

o Tropical Journal of Medical Research
=  January 2017
= https://www.researchgate.net/publication/312339888 Ebola virus_disease in_the light o
f epidemiological_triad
» The article is hosted on ResearchGate which is a strong resource for science.

Authors
o Gurmeet Kaur
o Sandeep Sachdeva
o Diwakar Jha
o Anika Sulania
= Department of Community Medicine, North DMC Medical College, Hindu Rao Hospital,
Delhi, Indi

Viral hemorrhagic fevers

Summary


https://www.bbc.com/news/magazine-28262541
https://www.merriam-webster.com/dictionary/virion
https://www.researchgate.net/publication/312339888_Ebola_virus_disease_in_the_light_of_epidemiological_triad
https://www.researchgate.net/publication/312339888_Ebola_virus_disease_in_the_light_of_epidemiological_triad
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o Some nasty viruses screw up your blood clotting - this results in bleeding a.k.a. hemorrhaging.
And you also have a fever. So they are called Viral Hemorrhagic Fevers. That's logical which is a
rare blessing since most things in medicine have confusing names.

o This group includes:
= Ebolavirus
=  Marburg virus
e That's why Dr. Peter Piot was originally thinking the 1976 iliness was this virus.
= And a few others.
e Sayit

o “Hem oh rajick”

o “Heem oh raj ick”

o Your choice.

o The word heme means ‘blood’ in medicalese (the language of medicine).

e Source
o Mayo Clinic
= 24 February 2021
=  https://www.mayoclinic.org/diseases-conditions/viral-hemorrhagic-fevers/symptoms-
causes/syc-20351260
e Author

o Mayo Clinic Staff

Viral Hemorrhagic Fevers (VHFS)

e Summary

o This is more technical.
e Source

o CDC

=  September 2021
= hitps://www.cdc.gov/vhf/virus-families/filoviridae.html

i
Ebola virus Marburg virus
Those both look kind of string-like, don’t they?

Filoviridae
e Summary

o Ebola virus and Marburg virus belong to a virus family called Filo-viridae. The filo part means
filament, meaning they resemble a filament / string / spaghetti.
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Filoviridae



https://www.mayoclinic.org/diseases-conditions/viral-hemorrhagic-fevers/symptoms-causes/syc-20351260
https://www.mayoclinic.org/diseases-conditions/viral-hemorrhagic-fevers/symptoms-causes/syc-20351260
https://www.cdc.gov/vhf/virus-families/filoviridae.html
https://en.wikipedia.org/wiki/Filoviridae
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History credits this man with discovering Ebola on his own. History is wrong

Summary
o This article disagrees it was Dr Piot who made a solo discovery of the Ebola virus. It adds some
useful historical context.
Source
o STAT
o 14 July 2016
»  https://www.statnews.com/2016/07/14/history-ebola-peter-piot/
Author
o Helen Branswell

Fruit bat

Ebola Reservoir Study
Summary

@)
@)

The fruit bat is the suspected reservoir of the Ebola virus.
For detail on reservoirs see the first source at the top of page 19 (this page).

Verbatim from the CDC

@)

Source
(@]

Bats are the current subject of study as Ebola virus is a close cousin of
Marburg virus, which causes a similar disease in humans and is consistently
found in a specific species of African fruit bat. In total, CDC-trained,
local healthcare workers have captured almost 400 fruit bats for testing
at Njala University for evidence of Ebola virus infection.

CDC
= 9 July 2019
= https://www.cdc.gov/ncezid/stories-features/global-stories/ebola-reservoir-study.html



https://www.statnews.com/2016/07/14/history-ebola-peter-piot/
https://www.cdc.gov/ncezid/stories-features/global-stories/ebola-reservoir-study.html
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Megabat
e Summary

o Mega means big. Micro means small.
o Megabats are big bats.
= They eat big things like fruit.
= The photo is an Egyptian fruit bat. Cute, if you ask me.
o Microbats are small bats.
= They eat small things like insects.
e These are loose synonyms

o Megabat

o Fruit bat

o Flying fox
e Source

o https://en.wikipedia.org/wiki/Megabat
= The photo is 2/3 down the page.

Overview, Importance and Challenges — Chiroptera
e Summary
o Loads of information on bats, including skeleton, echolocation, diet, and more.
e Verbatim
o It is estimated that insectivorous bats save U.S. agriculture over $3.7
billion dollars annually in pest control.
e Translation
e Insectivorous bats eat insects.
e Source
e Louisiana Department of Wildlife & Fisheries
e https://www.wilf.louisiana.gov/assets/Resources/Publications/Bats/Chiroptera_Overview Importan
ce_and Challenges.pdf

Comparative phylogeography of African fruit bats (Chiroptera, Pteropodidae) provide new insights into the
outbreak of Ebola virus disease in West Africa, 2014-2016


https://en.wikipedia.org/wiki/Megabat
https://www.wlf.louisiana.gov/assets/Resources/Publications/Bats/Chiroptera_Overview_Importance_and_Challenges.pdf
https://www.wlf.louisiana.gov/assets/Resources/Publications/Bats/Chiroptera_Overview_Importance_and_Challenges.pdf
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e Summary
o This stuff is all important so it’s all yellow!

o This paper is very technical. It describes the presence of Ebola virus and Marburg virus in bats.

o Phylogenetics (“fi” — fi rhymes with eye — “low” “genetics”) is fancy term describing another fancy
term called evolutionary history. This involves family trees with many branches. For example,
there are ancient, extinct giraffes. Are they related to living giraffes? Yes. Phylo-genetics examines
that. So anyways, this technical paper looks at the phylo-genetics of bats that are infected by Ebola
virus and Marburg virus.

o The scientists who study these bats are looking for anti-bodies in the blood of bats. Do bats have
white blood cells, just like humans? Yes.

= You (or a bat) is infected by a virus - the white blood cells of the immune system recognize
that the virus (an invader) is present - the white blood cells produce anti-bodies (they are
Y-shaped molecules) - the anti-bodies assist in killing the virus = the virus disappears >
but the antibodies persist in the blood and can be detected.

= That’s the generic version of events.

e Source
o Comptes Rendus Biologies

= That’s French for Biology Reports.

= 2016

» https://hal.sorbonne-universite.fr/hal-01382796/document

e Authors
* Alexandre Hassanin &P
*  Nicolas Nesi P
Julie Marin 2
Blaise Kadjo ¢
Xavier Pourrut 9
Eric Leroy @
Guy-Crispin Gembu ©
Prescott Musaba Akawa ©
Carine Ngoagouni f
Emmanuel Nakoune f
Manuel Ruedi 9
Didier Tshikung "
Celestin Pongombo Shongo h
Celine Bonillo P
e Institution
o What an interesting mix of institutions.
o 2lInstitut de systématique, évolution, biodiversité, ISYEB—UMR 7205 CNRS, MNHN, université
Paris-6 (UPMC), Sorbonne Universités, Muséum national d’histoire naturelle, 75005 Paris, France

o P Muséum national d’histoire naturelle, UMS 2700, 75005 Paris, France

o ¢ Université Féix-Houphouet-Boigny, UFR biosciences, 22 BP 582, Abidjan 22, C6te d’lvoire

o dCentre international de recherches médicales de Franceville, BP 769, Franceville, Gabon

o ¢ Faculté des sciences, université de Kisangani, BP 2012, Kisangani, Democratic Republic of the
Congo

o flnstitut Pasteur de Bangui, BP 923, Bangui, Central African Republic

o 9 Département de mammalogie et d’ornithologie, museum d’histoire naturelle, Geneve,
Switzerland

O M Faculte de medicine veterinaire, université de Lubumbashi, Lubumbashi, Democratic Republic of
the Congo


https://hal.sorbonne-universite.fr/hal-01382796/document
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These are my own notes from a conference | attended.

Summary

o The information on page 20 is from the notes | took at a Travel Medicine conference. The keynote
speaker had been right there, boots on the ground, during the Ebola outbreak of 2014.

o As mentioned on page 10 of the Bibliography, travel medicine is usually practiced by primary care
physicians who recommend the vaccines required to visit certain countries.

Source

o International Society for Travel Medicine (ISTM) conference, Quebec City, Canada, May 2015
Speakers on Ebola

o Speaker 1: Daniel Bausch, MD, World Health Organization, Geneva. He was funny.
o Speaker 2: English (sorry, didn’t catch your name). Spoke about treatment.
o Speaker 3: Joanne Liu, MD, pediatrician

Translation

Former President of Médicin Sans Frontiers (MSF) a.k.a. Doctors Without Borders.

She spoke to the UN General Assembly and UN Security Council.

Passionate, funny, speaks candidly.

In West Africa, 50% of patients died of Ebola. “We were basically reduced to palliative care.”
Standing ovation after she spoke.

o Palliative care is the medical care provided to someone who is going to die of a terminal illness.
The word is derived from the Latin word pallium which means cloak. So imagine putting a cloak on
someone to comfort them, knowing there’s little else you can do.

= Online Etymology Dictionary
e This is a good website if you want to read about word origins. Nice layout. Not too
busy.
e https://www.etymonline.com/search?g=palliative

Smallpox virus



https://www.etymonline.com/search?q=palliative

Page 104 of 742

T RN
That's the Smallpox virus.
= [t has an oblong shape and what looks like a pita inside. Kinda weird looking.
= Other Google Images searches show what look like dots on the surface.
= Magnified here 370,000 x.
= https://en.wikipedia.org/wiki/Smallpox

‘Pox’ word origin

Pox
"= A pox o your throat, you bawling, blasphemous, incharitable dog!
o The Tempest, William Shakespeare
o https://www.allgreatquotes.com/the-tempest-quotes-6/
=  Online Etymology Dictionary
o Various examples of pox:
= COW-pOX
= chicken-pox
= small-pox
= pock
o https://www.etymonline.com/search?g=pox

Smallpox — what it’s like

Smallpox

= Summar
'BGROSS photos

= The point of the photos is not shock value, rather to understand how brutal Smallpox is.
The skin all over your body becomes covered by hundreds of blisters filled with pus a.k.a.
pustules (“‘puss” — puss rhymes with fuss — chewls”).
= Source
o Wikipedia
=  https://en.wikipedia.org/wiki/Smallpox



https://en.wikipedia.org/wiki/Smallpox
https://www.allgreatquotes.com/the-tempest-quotes-6/
https://www.etymonline.com/search?q=pox
https://en.wikipedia.org/wiki/Smallpox
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Smallpox

= Summar
MG ROSS photo

= Caption: This patient with smallpox survived toxemia to succumb to
secondary tissue damage days after this photo was taken. Courtesy
of the US Centers for Disease Control and Prevention.

= Translation: The term toxemia has several meanings in medicine, depending on the
medical specialist using it. In this case, the toxemia refers to the original smallpox infection
where it the virus is found in the blood and in the blisters. That’s the primary infection. This
is followed by secondary damage, meaning bacteria can now infect these open wounds
on the skin. Plus when your skin is so severely ravaged like this you basically lose your nice
waterproof coating and start to evaporate, meaning severe dehydration.

o Interesting details on the history of Smallpox.

= Verbatim

o The earliest evidence of smallpox comes from ancient Egypt circa 1157
BCE, where the mummified remains of a pockmarked Ramses V were
uncovered. International traders spread smallpox throughout the 01d
World during the 4th-15th centuries CE, while European explorers and
conquerors brought the disease to the Western Hemisphere in the early
l6th century.

o Smallpox directly and profoundly influenced the course of human history.
Its tremendous morbidity and mortality led to indiscriminate killing of
kings and warlords and tipped the balance of power with regularity in
Europe and elsewhere. As a result of smallpox infection, whole
civilizations, including the Incas and the Aztecs, were destroyed in a
single generation, and efforts to ward off the disease indelibly
affected the practice of religion and medicine.

= Source
o Medscape
= 28 July 2020
= https://emedicine.medscape.com/article/237229-overview#a5
R I GROSS photol
= https://emedicine.medscape.com/article/237229-overview#ad
e This is the history of Smallpox.

=  Author
o Aneela Naureen Hussain MD, MBBS, FAAFM Consulting Staff, Department of Family Medicine,
South Texas Veterans Health Care System in San Antonio
= Co-authors
e Fazal Hussain, MD, MPH Director of Research Operations, Department of Medicine, University of
Texas Health Science Center at San Antonio, Joe R and Teresa Lozano Long School of Medicine
e Magsood Alam, MD Fellow, Department of Infectious Diseases, State University of New York
Downstate Medical Center
e Dennis J Cleri, MD, FACP, FIDSA, FAAM Chairman, Graduate Medical Education Committee,
Professor of Medicine, Associate Professor of Infectious Diseases, Seton Hall University School of
Graduate Medical Education
= Chief Editor
e John L Brusch, MD, FACP Assistant Professor of Medicine, Harvard Medical School; Consulting
Staff, Department of Medicine and Infectious Disease Service, Cambridge Health Alliance
= Acknowledgements
o Many of these doctors are dermatologists (skin specialists).
e David F Butler, MD Professor of Dermatology, Texas A&M University College of Medicine; Chair,
Department of Dermatology, Director, Dermatology Residency Training Program, Scott and White
Clinic, Northside Clinic



https://emedicine.medscape.com/article/237229-overview#a5
https://emedicine.medscape.com/article/237229-overview#a4
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o Jeffrey P Callen, MD Professor of Medicine (Dermatology), Chief, Division of Dermatology,
University of Louisville School of Medicine

e Dirk M Elston, MD Director, Ackerman Academy of Dermatopathology, New York

e Michael D Gober, MD Resident Physician, Department of Dermatology, Hospital of the University
of Pennsylvania

e Duane R Hospenthal, MD, PhD Chief, Infectious Disease Service, San Antonio Military Medical
Center, Brooke Army Medical Center; Professor of Medicine, Uniformed Services University of the
Health Sciences

e William D James, MD Paul R Gross Professor of Dermatology, University of Pennsylvania School
of Medicine; Vice-Chair, Program Director, Department of Dermatology, University of
Pennsylvania Health System

e Julie R Kenner, MD, PhD Consultant, Clinical Research, Medical Affairs, VaxGen, Inc; Private
Practice, Kenner Dermatology Center

e Michelle Pelle, MD Clinical Assistant Professor, Division of Dermatology, Department of Medicine,
University of California at San Diego

e Francisco Talavera, PharmD, PhD Adjunct Assistant Professor, University of Nebraska Medical
Center College of Pharmacy; Editor-in-Chief, Medscape Drug Reference

e Victoria P Werth, MD Professor of Dermatology and Medicine, University of Pennsylvania School
of Medicine; Chief, Division of Dermatology, Philadelphia Veterans Affairs Medical Center

Smallpox
=  Summary

o This is a thorough description of Smallpox.
o There are links on the page to:

e History

e Transmission

e Bioterrorism
[ ]

Research
=  Source
o CDC
= https://www.cdc.gov/smallpox/index.html

Smallpox

e Summary

e There’s enough content here to keep you occupied for a full day.

e Source

e World Health Organization (WHO)
e https://www.who.int/health-topics/smallpox#tab=tab 2

Preparedness in the event of a smallpox outbreak
e Summary
e These are details on the Smallpox Vaccine Emergency Stockpile (SVES). Rather intriguing stuff to
incorporate into that apocalypse story you're pitching to Netflix.
e Source
e World Health Organization (WHO)
e https://www.who.int/news-room/feature-stories/detail/preparedness-in-the-event-of-a-smallpox-
outbreak

Antonine Plague

The plague under Marcus Aurelius and the decline and fall of the Roman Empire


https://www.cdc.gov/smallpox/index.html
https://www.who.int/health-topics/smallpox#tab=tab_2
https://www.who.int/news-room/feature-stories/detail/preparedness-in-the-event-of-a-smallpox-outbreak
https://www.who.int/news-room/feature-stories/detail/preparedness-in-the-event-of-a-smallpox-outbreak
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Summary
e This paper argues that the Antonine Plague (which was Smallpox) may have contributed to the decline

and fall of the Roman Empire.

Verbatim

e The Roman Empire of the second century was a superpower that, in relative
terms, dominated its world as much as the United States does today. In 166
AD, a plague broke out od [sic] pandemic proportions. The pandemic ravaged
the entire extent of the Roman Empire, from its eastern frontiers in Iraqg
to its western frontiers on the Rhine River and Gaul, modern France, and
western Germany. The disease is identified most often as smallpox, but it
may have been anthrax. The study of bacterial DNA may enable identification
of this plague that ravaged the Roman Empire at recurrent intervals for
more than 100 years and that had a significant role in the decline and fall
of this great superpower.

This is kind of trivial but ...

e See in the verbatim where it says [sic]? | put that in. That word sic means something was in error but
copied exactly as it was written. In this case, the typo ‘od’ should actually be ‘of .

e Thisis actually a Latin phrase, , meaning “thus was it written.”

e Don’t say you never learned nuthin’ from this bibliography.

e https://en.wikipedia.org/wiki/Sic

Source
¢ Infectious Disease Clinics of North America
e 1 March 2005
e This is presented in ScienceDirect which is published by Elsevier (a publishing giant).
e | could not read anything except the Abstract of this paper but it's informative, regardless.
e https://www.sciencedirect.com/science/article/abs/pii/S0891552003000898?via%3Dihub
Author
e Professor Rufus Fears, PhD. Department of Classics, University of Oklahoma, Kaufman Hall,
Norman, Oklahoma
e This history professor is very interesting. He teaches several courses in The Great Courses. |
have the one called History of Freedom. They are awesome courses but | wait for them to go
on sale.
e https://www.thegreatcourses.com/professors/j-rufus-fears



https://en.wikipedia.org/wiki/Sic
https://www.sciencedirect.com/science/article/abs/pii/S0891552003000898?via%3Dihub
https://www.thegreatcourses.com/professors/j-rufus-fears
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That’s the Angel of Death paying a visit to Rome during the Smallpox Epidemic a.k.a. Antonine Plague during

the reign of the Roman Emperor Marcus Aurelius a.k.a. Marcus Aurelius Antoninus who is the aging emperor at

the beginning of the movie, Gladiator.

e https://en.wikipedia.org/wiki/Antonine Plague

e https://en.wikipedia.org/wiki/Marcus Aurelius

¢ By the way, Marcus Aurelius wrote Meditations, a timeless book of instructions for living a wholesome life.
It reads in a way that makes you feel as if you are living, breathing, and conversing in Latin in Rome in 180
A.D.

From my grandfather Verus I learned good morals and the government of my
temper.

From the reputation and remembrance of my father, modesty and a manly
character.

From my mother, piety and beneficience, and abstinence, not only from evil
deeds, but even from evil thoughts; and further, simplicity in my way of
living, far removed the from habits of the rich.

o Here is the amazon link. You can Look inside. There are many versions of the book. | bought my
copy at the Capitoline Museum in Rome, which is pretty close to the Colosseum.
o https://www.amazon.com/Meditations-dp-1474620949/dp/1474620949/ref=dp_ob _title bk



https://en.wikipedia.org/wiki/Antonine_Plague
https://en.wikipedia.org/wiki/Marcus_Aurelius
https://www.amazon.com/Meditations-dp-1474620949/dp/1474620949/ref=dp_ob_title_bk
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Ramses V|

Ramesses V
e Summary
. W Click on the photo of the mummified head of Ramses V a.k.a. Ramesses V and keep clicking till it's

big. Check out the raised round dots on his face.
e https://en.wikipedia.org/wiki/Ramesses V

. W Now compare those dots to the [EI{@ERERleitels of known Smallpox victims. It seems a reasonable
conclusion that Ramses had Smallpox.
e https://en.wikipedia.org/wiki/Smallpox

History of Smallpox
e Summary
e There is a color photo of the mummified head of Ramses V a.k.a. Ramesses V.
o As well, there is a photo of Rahima Banu, the last person on Earth to have Smallpox.
e Source
e CDC
e https://www.cdc.gov/smallpox/history/history.html

Atlas of Ancient Egypt
e Summary
e This book contains information on all the Egyptian pharaohs and dynasties. It's totally weird
terminology with alternating periods and alternating kingdoms. Whatever.
e Ramses V lived during the 20t Dynasty.

Dynasty name Dynastic period
Early Dynastic Period 1-3
Old Kingdom 4-7 (Khufu, Kephren, Menkaure) They built the Pyramids.
1st Intermediate Period 9-11
Middle Kingdom 11-14
2" Intermediate Period 15-17
New Kingdom 18-20 (Tutankhamun a.k.a. King Tut, Ramses V)
3 Intermediate Period 21-25
Late Period 26-30 (26" Dynasty a.k.a. 1st Persian Period) (Darius, Xerxes)
2nd Persian Period No more dynastic numbers
Greco-Roman Period Alexander, Ptolemy, Cleopatra, Augustus
e Source
e Checkmark Books
e 1980
e 240 pages.

e https://www.amazon.ca/Atlas-Ancient-Eqypt-John-Baines/dp/0871963345
e Authors
e John Baines
e Jaromir Malek

Dynasties of Egypt
e Here are some online sources.



https://en.wikipedia.org/wiki/Ramesses_V
https://en.wikipedia.org/wiki/Smallpox
https://www.cdc.gov/smallpox/history/history.html
https://www.amazon.ca/Atlas-Ancient-Egypt-John-Baines/dp/0871963345
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e The Met
e Asin The Metropolitan Museum of Art in New York City.
e  https://www.metmuseum.org/toah/hd/phar/hd phar.htm
e Britannica
e https://www.britannica.com/facts/ancient-Eqypt
e The Egyptian Museum
e This is in Cairo. This is the floor plan and where they have the dynastic stuff. Try to go at some time in
your life. It's worth the trip.
e https://egyptianmuseumcairo.eg/egyptian-museum-map/?location=room-39-uf

e Wikipedia
e Frankly, this is the nicest layout of information.
e https://en.wikipedia.org/wiki/Dynasties of ancient Eqgypt

Influenza virus
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That's the Influenza virus magnified 100,000 x.

e Think about the technology to accomplish that photo. If someone asked you to build an electron
microscope, how would you do it?

= https://en.wikipedia.org/wiki/Influenza



https://www.metmuseum.org/toah/hd/phar/hd_phar.htm
https://www.britannica.com/facts/ancient-Egypt
https://egyptianmuseumcairo.eg/egyptian-museum-map/?location=room-39-uf
https://en.wikipedia.org/wiki/Dynasties_of_ancient_Egypt
https://en.wikipedia.org/wiki/Influenza
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First, things first: names

These all mean the same thing

e Spanish Flu

e Spanish Influenza

e 1918 Spanish Influenza

e 1918 Influenza Pandemic

o This one is the official name. It refers to a specific pandemic in 1918. And it wasn’t just in Spain — it

was global, which is why ‘Spanish’ is considered misleading. Not to mention, the pandemic may
have started in Kansas in the USA (details in the next section).

And these all mean the same thing

e Spanish Influenza virus

1918 Spanish Influenza virus

1918 Influenza Pandemic virus

Influenza Pandemic virus

Influenza virus Type A: subtype HIN1
o That’s the most accurate name.

These are not necessarily the same thing
e Influenza virus
o This is an umbrella term for all the varieties of the Influenza virus, namely Type A, Type B, Type C,
and Type D (which doesn’t even infect humans, rather cows), plus all their sub-types.
e 1918 Pandemic virus
o This is Influenza Type A, sub-type HIN1.
o Getit?
o If you read the term, Influenza virus, it can refer to many things.
o If you read the term, 1918 Pandemic virus, it refers specifically to that nasty mutant that killed 50
million people from 1918 to 1919.

And this is the Big Picture
e Virus > Pandemic
e 1918 Influenza virus Type A: subtype HIN1 - 1918 Influenza Pandemic

Origin of the 1918 Influenza pandemic

The site of origin of the 1918 influenza pandemic and its public health implications
e Summary
e The geographic origin of the 1918 Influenza is a best guess. Was it an army barracks in Kansas, USA?
Was it Asia?
e The bit about the army barracks in Kansas is from reference 1 which is a book, The Great Influenza: the
Epic Story of the Deadliest Plague in History by JM Barry and published by Viking in 2004.
e Source
e Journal of Translational Medicine
e January 2020
e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC340389/
e Author



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC340389/
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e John M Barry. Distinguished Visiting Scholar, the Center for Bioenvironmental Research of Tulane and
Xavier Universities, New Orleans, Louisiana, USA

Queen Eugenia & King Alphonso

Alfonso XlII of Spain
= This is the Spanish king who got sick with Influenza in 1918.
= https://en.wikipedia.org/wiki/Alfonso_XIIl_of Spain



https://en.wikipedia.org/wiki/Alfonso_XIII_of_Spain
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Queen Eugenie a.k.a. Ena a.k.a. Victoria Eugenie of Battenberg
e The queen did not sick by the sounds of it.

e hitps://en.wikipedia.org/wiki/Victoria Eugenie of Battenberg

Victoria Eugenie: The English Queen of Spain
=  Summary
o Details of the bombing during the wedding. Lots of historical intrigue. Lots of photos.
= Verbatim
o The celebrations were marred by an assassination attempt made on Alfonso
and Ena as they rode through the streets back towards the Palace, Ena’s
life spared by turning her head at the last moment when a bomb exploded,
her dress stained with the blood of the nearest guard who was instantly
killed. It made for an inauspicious start to married life.
= Source
o rebeccastarbrown.com - From Normandy to Windsor, Putting the British Monarchy in Context
= 10 June 2017


https://en.wikipedia.org/wiki/Victoria_Eugenie_of_Battenberg
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=  hitps://rebeccastarrbrown.com/2017/06/10/the-english-queen-of-spain/

=  Author
o Rebecca Starr Brown. This is her blog.

ABC Newspaper
=  Summary

o ABC is a Spanish daily newspaper with headquarters in Madrid.

o 1903 January 1 — The very first issue.

o 1918 September 30 — ‘.. the King is sick with the flu.’
= Source

o https://lwww.abc.es/archivo/

o https://len.wikipedia.org/wiki/ABC (newspaper)

The lie that King Alfonso XllI contracted the Spanish Flu in 1918
=  Summary
o This article says King Alphonso actually had Scarlet Fever which is a complication of Strep
throat (which is caused by a bacteria, not a virus).
o Here’s some info from the Mayo Clinic on Scarlet Fever, in case you’re curious.
= https://www.mayoclinic.org/diseases-conditions/scarlet-fever/symptoms-causes/syc-
20377406

= Source
o archyde
o 2020 March 26
o https://www.archyde.com/the-lie-that-king-alfonso-xiii-contracted-the-spanish-flu-in-1918/

Spanish Flu
=  Summary

o The correct use of terminology for the pandemic is addressed.
o Loads of historical photos.
= Verbatim
o The 1918 influenza pandemic, also known by the misnomer Spanish flu or
as the Great Influenza epidemic, was an exceptionally deadly
global influenza pandemic caused by the HIN1 influenza A virus.
= Source
o Wikipedia
= https://en.wikipedia.org/wiki/Spanish flu

Spain declares neutrality in WW1

Spain During the First World War
e Summary
o Spain was neutral in World War 1. That’s all | know.
o There are four books at the bottom in their References if you wanna dive deep.
e Verbatim
o The larger of two countries on the Iberian Peninsula in southwestern
Europe, Spain was staunchly neutral in the years leading up to the Great
War and remained so throughout.

e Semantics


https://rebeccastarrbrown.com/2017/06/10/the-english-queen-of-spain/
https://www.abc.es/archivo/
https://en.wikipedia.org/wiki/ABC_(newspaper)
https://www.mayoclinic.org/diseases-conditions/scarlet-fever/symptoms-causes/syc-20377406
https://www.mayoclinic.org/diseases-conditions/scarlet-fever/symptoms-causes/syc-20377406
https://www.archyde.com/the-lie-that-king-alfonso-xiii-contracted-the-spanish-flu-in-1918/
https://en.wikipedia.org/wiki/Spanish_flu
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o Staunch means to be firm or steadfast. In dramatic Hollywood scenes, the doctor may say, “We've
got to staunch the bleeding!” | have never heard that said in a real hospital but will ask my surgeon
friends to get it back in style.

e Source
o firstworldwar.com
= William P. McEvoy
= 22 August 2009
= https://www firstworldwar.com/features/spain.htm
e This is reference no. 2 in Spain during World War 1 - Wikipedia.
https://en.wikipedia.org/wiki/Spain_during World War |
e But now it's apparently a site impersonating the site and Safari told me to only visit
at my peril. Hmm. Seems very warlike.

If you're curious about the British bloodline ...

i e
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Queen Victoria

e That's Queen Victoria who was the grandmother of Queen Eugenie of Spain.

e Victoria was born in 1819, became Queen at the age of 18, and reigned for 63 years. Wow.

e Interestingly, the first ever black and white photograph was in 1837 which is when her reign starts, so no
King or Queen prior to her had ever been photographed. Which is why in Wikipedia all the preceding
monarchs are paintings. The photo above was taken in 1882. Of note, this first B&W photograph was called
a daguerreotype (“dag air oh type”), named after its inventor the French physicist Louis Daguerre.


https://www.firstworldwar.com/features/spain.htm
https://en.wikipedia.org/wiki/Spain_during_World_War_I
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https://en.wikipedia.org/wiki/Queen Victoria

https://en.wikipedia.org/wiki/Daguerreotype

Royal Family Tree (849 — Present)

Summary
This is a fantastic and huge family tree of all the British monarchs, starting in the year 871 AD with
Alfred the Great (born in 849). % You can click on a King or Queen to get more info.

Some notables in the family tree are:

Source

Edward the Longshanks — he’s the nasty king in Braveheart and is opposed by defiant William
Wallace of Scotland (in other words, Mel Gibson with hair extensions).

Henry VIl — he had 6 wives.

Mary, Queen of Scots — she was hung for plotting against England.

James — Interestingly, William Shakespeare was born in 1564, two years before James. The
Merchant of Venice was played live before the king in 1605. And the King James Bible of 1611
is named after him. He was also the first king with a unified England and Scotland, so he is both
King James | of England and King James VI of Scotland. | was in the tiny, stone bedroom where
he was born at Edinburgh castle in Scotland. His mother was Mary, Queen of Scots. He’'s my
favorite monarch.

Edward VIII - he abdicates (abandons) the throne for love! Bravo. He marries Wallis Simpson
who is a divorced woman (omg) from the United States. It's a scandal. The replacement king is his
younger brother George VI whose daughter then becomes Queen Elizabeth Il. So if not for that
scandalous love affair, we’d have had no marriage of Prince Charles and Lady Diana (well, pretty
unlikely). Such are the vagaries of fate.

Britroyals

https://www.britroyals.com/royaltree.asp

Electron microscope



https://en.wikipedia.org/wiki/Queen_Victoria
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Electron microscope
e That's an electron microscope made by the Japanese company JEOL.
e https://en.wikipedia.org/wiki/Electron_microscope

JEOL 100CX Il transmission electron microscope (TEM) 100kV

e Summary
o These are the instructions on how to operate a JEOL electron microscope. It's pretty cool.

e Source
o Georgia Tech — Center for Nanostructure Organization

= hitps://sites.gatech.edu/cnc/tem/jeol100/



https://en.wikipedia.org/wiki/Electron_microscope
https://sites.gatech.edu/cnc/tem/jeol100/

Page 118 of 742

e g = -
These are the parts of an electron microscope:
1. High tension cable
2. Electron emitter
That's going to fire electrons downwards at the specimen.
. Stepper motors for centering the electron beam
. Condenser
. Aperture controls
. Specimen holder
The specimen goes here. Quite a lot higher up than you'd figure.
. Objective lens
. Projector lens

(o206 B SOV ]

o ~



Page 119 of 742

9. Optical binoculars
Look here, please.
10. Fluorescent screen
11. Vacuum pump leads
12. Goniometer
This allows the operator to tilt the angle of the specimen. Something like that.
13. Vacuum and magnification control
14. Focusing control
e This one is made by the German company Siemens.
e https://en.wikipedia.org/wiki/Transmission_electron_microscopy

Influenza basics

, 3 3 v & K » !‘.",'
Those are influenza viruses. The shape can be round or rodlike. But do NOT confuse this with round or rodlike

bacteria. Viruses are waaaaaaaaaay smaller than bacteria.
e https://en.wikipedia.org/wiki/Influenza

What is influenza?


https://en.wikipedia.org/wiki/Transmission_electron_microscopy
https://en.wikipedia.org/wiki/Influenza
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= Summary
o This is a 2-minute animation from the World Health Organization (WHO) giving a great overview. It
answers the question: What'’s the secret to the long existence of the influenza virus?
= Source
o World Health Organization (WHO)
= 24 March 2022
= https://www.who.int/multi-media/details/what-is-influenza#

How are influenza viruses named?
= Summary
o This is an excellent CDC page explaining Influenza virus Type A/ B /C [/ D.
o About ¥ down the page is the naming system for sub-types like HIN1 or H5N1.
= Source
o CDC
= https://www.cdc.gov/flu/about/viruses/types.htm

Influenza D Virus in Cattle, Ireland
= Summary
o This is to showcase that Influenza virus Type D a.k.a. Influenza D virus is found in cattle.
= Verbatim
o We detected influenza D virus in 18 nasal swab samples from cattle in
Ireland that were clinically diagnosed with respiratory disease.
= Source
o Emerging Infectious Disease
= Thisis a CDC journal.
= 2018 February
= https://www.ncbi.nim.nih.gov/pmc/articles/PMC5782902/

=  Authors
o Some of these scientists have wonderful Irish names.
o Orla Flynn, Clare Gallagher, Jean Mooney, Claire Irvine, Eoin Ryan: Department of Agriculture,
Food, and Marine Laboratory Services, Celbridge, Ireland
o Mariette Ducatez Ecole Nationale Vétérinaire de Toulouse, Toulouse, France
Ben Hause Kansas State University College of Veterinary Medicine, Manhattan, Kansas, USA
o Guy McGrath University College Dublin, Dublin, Ireland

O

Past Pandemics

= Summary
o This CDC page has links to previous Influenza virus pandemics:
= 1918
= 1957
= 1968
= 2009
= Source
o CDC

=  hitps://www.cdc.gov/flu/pandemic-resources/basics/past-pandemics.html

Pandemic Influenza
= Summary
o This is the CDC home page on the Pandemic Influenza (of 1918). There are many links.
o The name of the game is:
= Beready for a bad influenza virus pandemic like in 1918.
= Manage seasonal influenza.


https://www.who.int/multi-media/details/what-is-influenza
https://www.cdc.gov/flu/about/viruses/types.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5782902/
https://www.cdc.gov/flu/pandemic-resources/basics/past-pandemics.html

= Source

o
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e The seasonal influenza is tame relative to 1918 but people still die so really it's not
that tame.

CDC
=  hittps://www.cdc.gov/flu/pandemic-resources/index.htm

1918 Influenza: the Mother of All Pandemics
= Summary

o

= Source

o

= Authors

o
o

This is a summary of the 1918 Influenza pandemic. It’s all on 1 page. It takes about 10 minutes to
read. It gets into the finer points and nuance. It is not krazy technical.

Emerging Infectious Diseases
= 2006 January
=  https://wwwnc.cdc.gov/eid/article/12/1/05-0979 article

This was the author information in 2006.

Dr. Jeffery K. Taubenberger is chair of the Department of Molecular Pathology at the Armed Forces
Institute of Pathology, Rockville, Maryland. His research interests include the molecular
pathophysiology and evolution of influenza viruses.

Dr. David Morens is an epidemiologist with a long-standing interest in emerging infectious diseases,
virology, tropical medicine, and medical history. Since 1999, he has worked at the National Institute
of Allergy and Infectious Diseases.

Optical microscope
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Optical microscope

= Summary
o That's your standard microscope. The official name is optical microscope. Also called a light
microscope.
o The important parts are:
= — eye piece. You can spread these apart so they line up with your eyeballs.
= — objective lenses. There are usually 4 lenses — you can see two of them clearly in the

photo, the others are obscured. You rotate the turret (2) to pick the lens with the
magnification you want — 4x, 10x, 40x, 100x.

L] —course focus and fine focus. You turn these knobs to get a focused image.

L] — stage. The specimen is placed here on a glass slide. That means somebody took some
tissue — could be human, could be a grasshopper, could be a leaf — froze it, sliced it with a
very expensive mechanical knife called a microtome, then carefully laid that slice on the
glass slide. Then the tissue is covered with a very thin, fragile bit of glass called a coverslip.
The coverslip ensures the tissue actually stays in place on the glass slide, and of course
protects the tissue for future generations of nerds.

= —light bulb. The light shines upwards - through the specimen - into the objective lens
(that magnifies it) = into the eyepieces - into your eyeball. This is why it's called a ‘light’
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microscope. And this is why you need very thin slices of tissue, in order for light to pass
through them.
o Can you see bacteria with a light microscope? Yes.
o Canyou see viruses with a light microscope? No. They are too small. You might find one exception
out there but it would be some super expensive optical microscope and some really large virus, but
even then it would be a crappy image. You need an electron microscope to see viruses.

= Source
o https:/len.wikipedia.org/wiki/Optical _microscope

Those are objective lenses. Zeiss is a German company that specializes in optics.
e https://en.wikipedia.org/wiki/Objective (optics)



https://en.wikipedia.org/wiki/Optical_microscope
https://en.wikipedia.org/wiki/Objective_(optics)
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That's a stereo microscope. You don’t have to slice anything up. You can put whatever you want on the
stage (the white circle) so long as it fits. Could be a caterpillar, a dollar bill, or just look at your own cuticles
(which look like a crazy sand dune).

e https://en.wikipedia.org/wiki/Stereo_microscope



https://en.wikipedia.org/wiki/Stereo_microscope
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That's a US Customs agent looking at a passport with a stereo microscope. The red circle on the passport
says El Salvador.
e https://en.wikipedia.org/wiki/Optical _microscope

Bacterial super-infection during the 1918 Influenza virus
pandemic

Predominant Role of Bacterial Pneumonia as a Cause of Death in Pandemic Influenza: Implications for
Pandemic Influenza Preparedness

o Summary
= This important paper, co-authored by Dr. Anthony Fauci, showed that the lungs of the victims of the

1918 Influenza virus were ‘super-infected’ by bacteria.
= Figure 1 is photographs of the lung tissue of 4 deceased victims from 1918. It is not gross.
e It's alot easier to recognize what’'s going on if you've already taken a course in medical
school called Histology (the study of body tissues under the microscope).

. W Nevertheless ... if you zoom in on Photograph B you'll see hundreds of purple dots.
Those are round white blood cells calls neutro-phils (“new trow” — trow rhymes with crow
— “fills”). Their job in life is to kill bacteria. But in the case of these 1918 victims, they were

so overwhelmed by bacteria that they died of Bacterial Pneumonia.

o Verbatim

" We reviewed hematoxylin and eosin-stained slides recut from blocks of lung
tissue obtained during autopsy from 58 influenza fatalities in 1918-1919.
These materials, sent during the pandemic from various United States
military bases to the National Tissue Repository of the Armed Forces


https://en.wikipedia.org/wiki/Optical_microscope
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Institute of Pathology [8-10], represent all known influenza cases from
this collection for which lung tissue is available.
o Translation
= Hematoxylin (*heme ah tox ah lin”) is a purple dye.
= Eosin (“ee oh sin”) is a pink dye.
= They are used to stain tissues so they can be identified under a microscope.
= Microscopes are a vital tool in medicine.
o Source
= The Journal of Infectious Diseases
= Volume 198, Issue 7, Pages 962—-970
= 1 October 2008
= This version of the paper shows the cover design for that issue.
o https://academic.oup.com/jid/article/198/7/962/2192118
o This version is more readable because the font and tables are bigger.
o  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2599911/

o Authors
o David M. Morens, MD
o Jeffery K. Taubenberger, MD PhD
o Anthony S. Fauci, MD
= National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda,
Maryland

Preparation for Influenza pandemics

Global Planning
=  Summary
o This is an overview of how the CDC plans for an Influenza virus pandemic.
o There are links to World Health Organization (WHO) planning.
= Source
o CDC
=  https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/global-planning.html



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2599911/#R8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2599911/#R10
https://academic.oup.com/jid/article/198/7/962/2192118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2599911/
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/global-planning.html
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Global Influenza Surveillance and Response System (GISRS)
=  Summary
o GISRS (“giz riz”) is the Global Influenza Surveillance and Response System that is operated by the
World Health Organization (WHO). It is composed of 143 National Influenza Centers (the black
triangles in the map above) in 114 countries. The people who work at the WHO are switched on
and keep us alive. Seriously.
o Ifyou think it’s all a giant conspiracy then take a time machine back to the year 1000 BC where you
will die by the age of 35. Now come back to the present where thousands of people have jobs that
ensure you live to 80.
o FluNet and FlulD are data repositories.
o They helped out during Covid.
o There is a cutesy but informative 2-minute animation on how things are coordinated.
= Source
o World Health Organization (WHO)
= Thanks for the map!
= https://www.who.int/initiatives/global-influenza-surveillance-and-response-system

e The map above is on this page. % You can click on it and zoom in.
= https://www.who.int/multi-media/details/the-global-influenza-surveillance-and-response-

system-(qgisrs)

e Cutesy video.



https://www.who.int/initiatives/global-influenza-surveillance-and-response-system
https://www.who.int/multi-media/details/the-global-influenza-surveillance-and-response-system-(gisrs)
https://www.who.int/multi-media/details/the-global-influenza-surveillance-and-response-system-(gisrs)
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Reconstruction of the 1918 Influenza virus

The Deadliest Flu: The Complete Story of the Discovery and Reconstruction of the 1918 Pandemic Virus
o Summary

= This is a super-cool article — all on one page you can scroll — on how the 1918 influenza virus was

recovered and reconstructed by the CDC.
= There are historical photos of:
e Brevig Mission, Alaska.

Dr. Johan Hultin and colleagues at the permafrost gravesite.
Dr. Jeffery Taubenberger and Dr. Ann Reid doing genetics research.
Dr. Peter Palese who made the plasmids.
Dr. Terrence Tumpey in a BSL-3 lab.

e Source
o CDC Archive
o https://archive.cdc.qov/#/details?url=https://www.cdc.gov/flu/pandemic-
resources/reconstruction-1918-virus.html

e Authors
o Douglas Jordan
o Terrence Tumpey
o Barbara Jester

Discovery and characterization of the 1918 pandemic influenza virus in historical context
= Summary
o More history from the people directly involved with the resurrection of the virus.
= Source
o Antiviral Therapy
= 12:581-591
= 2007
= https://pubmed.ncbi.nlm.nih.gov/17944266/

=  Authors
o Jeffery K Taubenberger, MD PhD
o Johan V Hultin, PhD
o David M Morens, MD
= National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda,
MD, USA

DC-3



https://archive.cdc.gov/#/details?url=https://www.cdc.gov/flu/pandemic-resources/reconstruction-1918-virus.html
https://archive.cdc.gov/#/details?url=https://www.cdc.gov/flu/pandemic-resources/reconstruction-1918-virus.html
https://pubmed.ncbi.nlm.nih.gov/17944266/
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DC-3

= This airplane has 2 propellers.
= The 14 cylinders of the engine are arranged in a circle a.k.a. radial engine.
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https://en.wikipedia.org/wiki/Douglas DC-3

https://en.wikipedia.org/wiki/Pratt %26 Whitney R-1830 Twin Wasp

The Deadliest Flu: The Complete Story of the Discovery and Reconstruction of the 1918 Pandemic Virus
Summary

o

This paper was already mentioned on page 24.
This paper is now archived so you can't tell how far along you are when scrolling. Whatever.

@Scroll down about 4 pages. There are 2 photos of lung tissue.

e The top photo (image a) is a mouse lung infected with a standard influenza virus.
The lung tissue looks pretty normal.

e The bottom photo (image c) is a mouse lung infected with the reconstructed 1918
influenza virus. The mouse’s lungs are packed with white blood cells (neutro-phils)
attempting to fight a bacterial superinfection. Honestly, | can’'t quite tell but they
might be lympho-cytes whose job in life is to fight viruses. Someone smarter than
me knows the answer.

Verbatim

Source
(@]

Authors
(@]
(@]
(@]

The fully reconstructed 1918 virus was striking in terms of its ability
to quickly replicate, i.e., make copies of itself and spread infection in
the lungs of infected mice. For example, four days after infection, the
amount of 1918 virus found in the lung tissue of infected mice was 39,000
times higher than that produced by one of the comparison recombinant flu
viruses.

The 1918 virus was extremely virulent. Image a) shows mouse lung tissue
infected with a human seasonal HIN1 flu virus. Image c) shows the impact
of the 1918 virus in mouse lung tissue. The 1918 virus replicates quickly
and causes severe disease in the lung tissues of mice. In 1918, the virus
caused severe disease in the lungs of people infected, as well.

CDC Archive
o https://archive.cdc.gov/#/details?url=https://www.cdc.gov/flu/pandemic-
resources/reconstruction-1918-virus.html

Douglas Jordan
Terrence Tumpey
Barbara Jester



https://en.wikipedia.org/wiki/Douglas_DC-3
https://en.wikipedia.org/wiki/Pratt_%26_Whitney_R-1830_Twin_Wasp
https://archive.cdc.gov/#/details?url=https://www.cdc.gov/flu/pandemic-resources/reconstruction-1918-virus.html
https://archive.cdc.gov/#/details?url=https://www.cdc.gov/flu/pandemic-resources/reconstruction-1918-virus.html
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1968 Hong Kong flu

1968 Pandemic (H3N2 virus)
=  Summary
o 1968 Pandemic is the official name used by the CDC. Hong Kong Flu is the casual name.
o The first sentence is technical but the rest is readable.
= Source
o CDC
= https://www.cdc.gov/flu/pandemic-resources/1968-pandemic.html

Hong Kong Flu
=  Summary
o Hong Kong flu is not the official name.
o This reads nicely and will get you started.
= Source
o Wikipedia
= https://en.wikipedia.org/wiki/Hong Kong_flu

Avian (Bird) Flu

Information on Bird Flu

e Summary
o The Avian flu virus prefers birds but can from time to time infect humans.
e Verbatim

o Avian influenza refers to the disease caused by infection with avian
(bird) influenza (flu) Type A viruses. These viruses occur naturally among
wild aquatic birds worldwide and can infect domestic poultry and other
bird and animal species. Avian flu viruses do not normally infect humans.
However, sporadic human infections with avian flu viruses have occurred.

e Source
o CDC
= 14 June 2022
= https://www.cdc.gov/flu/avianflu/index.htm

Avian Influenza (Bird Flu)
e Summary

o This article describes what happens when humans are ill with the Avian influenza virus. Is it wickedly
confusing to call that Bird Flu? | vote, yes. | mean, doesn’t ‘Bird Flu’ imply it's birds that are sick?
Oh well, at least they admit it's a misleading term.

o It's up to you, dear reader, to figure out if the authors mean an infection of birds or an infection of
humans. But in this instance, it’s clear it's humans because Medscape is a journal devoted to human
disease.

e Verbatim

o Avian influenza is a slightly misleading term, as influenza is among the
natural infections found in birds. The term avian influenza used in this
context refers to zoonotic human infection with an influenza strain that
primarily affects birds.

e Translation


https://www.cdc.gov/flu/pandemic-resources/1968-pandemic.html
https://en.wikipedia.org/wiki/Hong_Kong_flu
https://www.cdc.gov/flu/avianflu/index.htm
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o Zoonotic human infection means this virus can jump from bird to human. That’s what you get for
living close to our feathered friends. See page 88 of Hidden Zoo for details.
e Source
o Medscape
o 3 October 2021.
o https://lemedicine.medscape.com/article/2500029-overview
e  Author
o Nicholas John Bennett, MBBCh, PhD, FAAP, MA(Cantab) Assistant Professor of Pediatrics, Co-
Director of Antimicrobial Stewardship, Medical Director, Division of Pediatric Infectious Diseases
and Immunology, Connecticut Children's Medical Center
e Co-authors
o Joseph Domachowske, MD Professor of Pediatrics, Microbiology and Immunology, Department of
Pediatrics, Division of Infectious Diseases, State University of New York Upstate Medical
University
e Specialty Editor Board
o Francisco Talavera, PharmD, PhD Adjunct Assistant Professor, University of Nebraska Medical
Center College of Pharmacy; Editor-in-Chief, Medscape Drug Reference
e Chief Editor
o Michael Stuart Bronze, MD David Ross Boyd Professor and Chairman, Department of Medicine,
Stewart G Wolf Endowed Chair in Internal Medicine, Department of Medicine, University of
Oklahoma Health Science Center; Master of the American College of Physicians; Fellow, Infectious
Diseases Society of America; Fellow of the Royal College of Physicians, London

Avian influenza
e Summary

o Well, in this case, it's an article about the infection in birds. And what’s the clue? The journal is the
Merck Manual - Vet Manual. Plus, the author is a vet (D.V.M. = Doctor of Veterinary Medicine).

o Merck is a giant pharmaceutical company. There is a Merck Manual of human disease which is
incredibly dense information all in one small but fattish book with tiny writing and parchment-like
paper. It's a really cool book. It’s very technical.

o There is also the aforementioned book for animal diseases called the Merck Manual — Veterinary
Manual (which | just call the Merck Vet Manual). It’'s a fabulous resource. It's quite technical but at
the same time readable and understandable because it's very well written.

e Verbatim

o Avian influenza (AI) is a viral infection of domestic poultry, and pet,
zoo, and wild birds. In domestic poultry, AI viruses are typically of
low pathogenicity (LP), causing subclinical infections, respiratory
disease, or drops in egg production, but a few AI viruses are highly
pathogenic (HP), causing severe systemic disease with multiple organ
failure and high mortality.

e Source
o Merck Manual — Veterinary Manual
o Last modified October 2022
o https://www.merckvetmanual.com/poultry/avian-influenza/avian-
influenza?query=avian%20influenza

e Author
o Swayne, David E., DVM, PHD. Southeast Poultry Research Laboratory.

Swine (Pig) Flu

Information on Swine/Variant Influenza

e Summary
o Ifa Pig flu virus happens to infect a human it’s called variant flu virus.


https://emedicine.medscape.com/article/2500029-overview
https://www.merckvetmanual.com/poultry/avian-influenza/avian-influenza?query=avian%20influenza
https://www.merckvetmanual.com/poultry/avian-influenza/avian-influenza?query=avian%20influenza
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=  Verbatim
o When a flu virus that normally spreads in pigs but not people is found in
a person, it is called a “wvariant flu virus.”
= Source
o CDC
= 30 June 2023
= https://www.cdc.gov/flu/swineflu/keyfacts-variant.htm

FLU CAN SPREAD BETWEEN PIGS AND PEOPLE
=  Summary
o Thisis an interesting infographic from the CDC and the US Department of Agriculture (USDA). | like
the purple motif.
o The dude in the purple hat kinda looks like Eminem and the farm girl in the purple plaid shirt kinda
like Lana Del Rey ... but, um, I'm pretty sure they weren'’t there.

= Source
o CDC
o USDA

o https://www.cdc.gov/flu/pdf/swineflu/transmission-between-pigs-people.pdf

Influenza A Virus in Swine
e Summary
o Okay, the author is a vet and this is the Merck Vet Manual ... so this is about the iliness in pigs.
o What happens to the pig? Depression, anorexia (loss of appetite), fever, prostration (“pross tray
shun”) (basically that means lying flat on the ground because of exhaustion), cough, shortness of
breath, nasal discharge, and discharge from the eyes. No fun for the pig. Pig mortality 1 — 4%.
e Summary
o Merck Manual — Veterinary Manual
= October 2022
=  https://www.merckvetmanual.com/respiratory-system/respiratory-diseases-of-
pigs/influenza-a-virus-in-
swine?redirectid=3839?ruleredirectid=30&query=swine%20influenza

= Author

o Montserrat Torremorell, DVM, PhD. College of Veterinary Medicine, University of Minnesota.

Cholera bacteria



https://www.cdc.gov/flu/swineflu/keyfacts-variant.htm
https://www.cdc.gov/flu/pdf/swineflu/transmission-between-pigs-people.pdf
https://www.merckvetmanual.com/respiratory-system/respiratory-diseases-of-pigs/influenza-a-virus-in-swine?redirectid=3839?ruleredirectid=30&query=swine%20influenza
https://www.merckvetmanual.com/respiratory-system/respiratory-diseases-of-pigs/influenza-a-virus-in-swine?redirectid=3839?ruleredirectid=30&query=swine%20influenza
https://www.merckvetmanual.com/respiratory-system/respiratory-diseases-of-pigs/influenza-a-virus-in-swine?redirectid=3839?ruleredirectid=30&query=swine%20influenza
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Tym Cholent 1/6/0 REMF
Vibrio cholera
o Summary
= That’s the Cholera bacteria a.k.a. Vibrio cholera.
e  “Vibree oh” “collar ah”

e |t's the view from an electron microscope.

e See that obscure scale bar at the lower left? It's 1 micron (um) meaning 1/1000" of a milli-meter,
meaning about 1/1000" of the width of this letter ‘u.” Each bacterium (singular) is about 1 pm long.

e This tiny bacteria kills you — well, more likely a 5-year old child in Africa — with the massive fluid loss due
to the extreme diarrhea of Cholera.

e Source
o Wikipedia
=  https://en.wikipedia.org/wiki/Vibrio _cholerae



https://en.wikipedia.org/wiki/Vibrio_cholerae

Page 135 of 742

Lippincott’
lllustrated
Reviews

Mlcroblology

FOURTH E l)lll()\'

€ Wotters Kiuwer

Lippincott's llustrated Reviews: Microbiology, 4t Edition

Summary

e Micro-biology is the study of micro-organisms using a micro-scope. Sometimes the term
Medical Micro-biology is used — the emphasis is on organisms that infect humans.

e This book is really quite readable even if you've never taken a biology course in your life. You
can get a really good understanding of the big picture of microbiology. Every single organism
mentioned in Hidden Zoo is in the Lippincott book, and in significantly more detail.

e This is not the book a specialist in infectious disease would use — it’s too basic for them. But for
the rest of us, it's a great book with ample detail.

Time now for an important distinction:
e Microbiology
o Microbiology describes the organisms. How big are they? What do they look like? What
nutrients do they need? Do they like sugar? Do they need oxygen? What environments
are they found in, outside humans? What disease do they cause when inside humans?

e Infectious Disease

o Infectious Disease (ID) doctors figure out what organism is causing illness in a patient
and then give the antibiotic that kills it. That’s the basic picture.
o See page 85 for detalils.

Source
e LWW (Lippincott Williams & Wilkins) (they are the book publisher)
e 20109.
e 448 pages.
e Publisher website
o https://shop.lww.com/Lippincott--lllustrated-Reviews--Microbiology/p/9781496395856
e Amazon
o https://www.amazon.com/Lippincott-lllustrated-Reviews-Microbiology-dp-
1496395859/dp/1496395859/ref=dp ob title bk
Authors

o Cynthia Nau Cornelissen PhD (Editor)
o Marcia Metzgar Hobbs PhD (Editor)

Cholera bacteria shape: rod versus curve



https://shop.lww.com/Lippincott--Illustrated-Reviews--Microbiology/p/9781496395856
https://www.amazon.com/Lippincott-Illustrated-Reviews-Microbiology-dp-1496395859/dp/1496395859/ref=dp_ob_title_bk
https://www.amazon.com/Lippincott-Illustrated-Reviews-Microbiology-dp-1496395859/dp/1496395859/ref=dp_ob_title_bk
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A Periplasmic Polymer Curves Vibrio cholerae and Promotes Pathogenesis
o Summary

o The curved shape of the Cholera bacteria aids in penetrating the wall of your intestines. This paper
has ridiculous amounts of information on that process.

o The very first image (‘Graphical Abstract’) is a drawing of the shape changing from rod to curved.
The thing that looks like a tail is a flagellum (“flaj ell um”) which has a whip-like movement that
helps to propel the bacteria.

= By the way, a human sperm cell also has a flagellum — that’s why those sperm are such
good swimmers.

o Figure 7 (‘Models of Vibridoid Curvature’) shows the bacteria penetrating the intestine and then
escaping, meaning it exits in your diarrhea, ready to infect the next person who drinks untreated
sewage water.

o There are mathematical equations to calculate the growth rate.

o Source

o Cell
= 2017
=  https://www.sciencedirect.com/science/article/pii/S0092867416317354

o Author

Thomas M. Bartlett *
Benjamin P. Bratton * 2
Amit Duvshani ®

Amanda Miguel 3

Ying Sheng 4

Nicholas R. Martin 1
Jeffrey P. Nguyen 2
Alexandre Persat 1 8
Samantha M. Desmarais 2
Michael S. VanNieuwenhze °
Kerwyn Casey Huang 2 ¢
Jun Zhu 47

Joshua W. Shaevitz 2
Zemer Gitai 1 °

nstituition

What an interesting mix of expertise.

1 Department of Molecular Biology, Princeton University, Princeton, NJ 08544, USA

2 Lewis-Sigler Institute for Integrative Genomics, Princeton University, Princeton, NJ 08544, USA

3 Department of Bioengineering, Stanford University, Stanford, CA 94305, USA

4 Department of Microbiology, Nanjing Agricultural University, Nanjing 210014, China

5 Department of Chemistry, Indiana University, Bloomington, Bloomington, IN 47405, USA

6 Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, CA
94305, USA

7 Department of Microbiology, Perelman School of Medicine, University of Pennsylvania, Philadelphia,
PA 19104, USA

Just how many liters (or cups) of diarrhea are there per day?

Summary
e The estimates for Cholera diarrhea range from 12 — 48 liters per day, which is 48 — 192 cups per day. The

math is explained just below.

Volume

e | have converted all data sources to liters and cups per day.

o The metric system symbols are:


https://www.sciencedirect.com/science/article/pii/S0092867416317354
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= Liters =L orl (that's a lower case L)
=  milli-Liters =mL or ml
o There are 4.2 cups in 1 liter. Let’s just call it 4 cups for easy math.
= In other words, if you drink 4 cups of water, that’s 1 liter of fluid intake.
= And if 4 cups of diarrhea comes out your bum, that’s 1 liter of fluid loss.

Diarrhea estimates for Cholera (from least to most):

Cholera
o Summary

o 12— 24 liters per day = 48 - 96 cups per day
o Verbatim

o In adults with severe cholera, the rate of diarrhoea may quickly reach
500-1000 mL/h, leading to severe dehydration
o Source

o The Lancet
= The Lancet is a well-respected medical journal published in England.
= 2004
= https://www.thelancet.com/journals/lancet/article/P11IS0140-6736(03)15328-7/fulltext
= This is only the abstract of the paper. | have the full paper, courtesy of the author. Thank

you Dr. Sack!

e Author
o David Sack, MD - Department of International Health, Johns Hopkins University Bloomberg School
of Public Health, Baltimore, Maryland

Cholera
o Summary
o 24 liters per day = 96 cups per day
o Verbatim
o0 Cholera-related diarrhea comes on suddenly and can quickly cause dangerous
fluid loss — as much as a quart (about 1 liter) an hour.
o Source

o Mayo Clinic
= https://www.mayoclinic.org/diseases-conditions/cholera/symptoms-causes/syc-20355287

o Author
o Mayo Clinic Staff

Cholera
e Summary

o 24 liters per day = 96 cups per day
e Verbatim

" Few diseases give a clinical presentation as arresting as that of cholera.
Massive watery diarrhea, up to 1 liter per hour, can lead to hypotensive
shock and death within hours of the first symptom (“cholera gravis”).

o Source
o The Lancet
= 2013
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761070/
o Author

o Jason B. Harris,2"
o Regina C. LaRocque,3*
o Firdausi Qadri,*”
= This author is from Bangladesh, where there is lots of Cholera. The other authors are from
Boston, where there is no Cholera. Just sayin’.


https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)15328-7/fulltext
https://www.mayoclinic.org/diseases-conditions/cholera/symptoms-causes/syc-20355287
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761070/
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o Edward T. Ryan,135"
o Stephen B. Calderwood*:36*
o Institution
o 1IDivision of Infectious Diseases, Massachusetts General Hospital, Boston, MA

o “?Department of Pediatrics, Harvard Medical School, Boston, MA
o S3Department of Medicine, Harvard Medical School, Boston, MA
o “International Centre for Diarrhoeal Disease Research, Dhaka Bangladesh
o SDepartment of Immunology and Infectious Diseases, Harvard School of Public Health, Boston,
MA
o SDepartment of Microbiology and Immunobiology, Harvard Medical School, Boston, MA
o "All authors contributed equally to this work
Cholera
e Summary
o 25 liters per day = 100 cups per day
e Verbatim
"= A patient can lose up to 25 litres of fluid per day.
e Source

o Médicin Sans Frontiers (MSF) a.k.a. Doctors Without Borders.
e https://www.msf.org/cholera

Cholera toxin — A foe & a friend

e Summary
o 48 liters per day = 192 cups per day
e Verbatim

® The combined effect produces vast fluid loss from the intestine, in extreme
cases up to 2 liters per hour. (page 158, 2" column, 15t paragraph)

e Source
o Indian Journal of Medical Research
e 2011
e https://web.archive.org/web/20130203143806/http://icmr.nic.in/ijmr/2011/february/0204.pd
f
e This is reference no. 12 in Wikipedia. https://en.wikipedia.org/wiki/Cholera_toxin
o Author

o Joaquin Sanchez
= Facuttad de Medicina, UAEM, Av Universidad, Col. Chamilpa, Mexico
o Jan Holmgren
= University of Gothenburg Vacccine Research Institute (GUVAX) & Department of
Microbiology and Immunology. The Sahlgrenska Academy at University of Gothenburg,
Gothenburg, Sweden.

Cholera Toxin (CTX)

Cholera toxin — A foe & a friend
o Summary
= This paper was described immediately above.
= This is an uber-detailed paper on the cholera toxin.
= The toxin is a foe’ because it harms humans.
= The toxin is a ‘friend’ to scientists because it is useful in the laboratory as a:
e prototype entero-toxin


https://www.msf.org/cholera
https://web.archive.org/web/20130203143806/http:/icmr.nic.in/ijmr/2011/february/0204.pdf
https://web.archive.org/web/20130203143806/http:/icmr.nic.in/ijmr/2011/february/0204.pdf
https://en.wikipedia.org/wiki/Cholera_toxin

(@]
e Source
(@]
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o An entero-toxin is a toxin released by bacteria. It ends up in the intestines. The
Greek word ‘enteron’ means gut. So an entero-toxin is a gut toxin.

o Scientists use the cholera toxin to model the effects of such toxins.

o The word ‘toxin’ is used so broadly, especially on the internet where you can buy
products that claim to detoxify you, that it can lose its meaning. However, it has
specific definitions in medicine and biology.

e experimental adjuvant
o An adjuvant (“ah joo vant”) is added to a vaccine to increase effectiveness.
Figure 1 shows the molecular structure of the toxin.

See previous entry.

Sambhu Nath De
= This man, a micro-biologist from India, discovered the Cholera toxin in 1959.
= https://en.m.wikipedia.org/wiki/Sambhu_Nath De

Cholera (the illness) — a global perspective

Cholera
=  Summary

o This is the CDC home page on Cholera.

o You can drown in information here. It's all well-written and understandable.
= Source

o CDC

= 30 October 2020
= https://www.cdc.gov/cholera/

Cholera in Africa

=  Summary
o There is a map of Cholera regions in Sub-Saharan Africa (SSA).
o It's not shaded so | guess it is not a choropleth map. (see page 2 of this bibliography).
= Source
o CDC
= 2 October 2020
= https://www.cdc.gov/cholera/africa/index.html
Cholera
=  Summary
o This was mentioned previously.
o Tons of information. Very readable.
o These doctors go to the most troubled regions in the world.
= Verbatim
o It causes profuse diarrhea and vomiting which can lead to death by intense
dehydration, sometimes within a matter of hours. Cholera is a serious risk
in the aftermath of emergencies, like the cyclones that struck Mozambique
in 2019, but can strike anywhere. The situation can Dbe especially
problematic in rainy seasons when houses and latrines flood and
contaminated water collects in stagnant pools.
= Source
o Meédicin Sans Frontiers (MSF) a.k.a. Doctors Without Borders.

=  https://www.doctorswithoutborders.ca/cholera



https://en.m.wikipedia.org/wiki/Sambhu_Nath_De
https://www.cdc.gov/cholera/
https://www.cdc.gov/cholera/africa/index.html
https://www.doctorswithoutborders.ca/cholera

Small intestine
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Bowel length - overview,

Stomach Large intestine
(colon)

— Duodenum

Jejunum

— lleum

v
Anatomy of Small Intestine

Okay, the small intestine is small, as in narrow. The large intestine is large, as in wide. The terms ‘small’ and
‘large’ do not refer to length. So get that straight in your head before reading more.
https://en.wikipedia.org/wiki/Small_intestine

Dead or alive?

o

It's easy to measure the length of the intestines of a dead person. It's exceptionally difficult to measure the
length in a living person because they don’t just uncoil like a garden hose; they are clothed in something
called the mesentery that keeps them in a fairly loopy arrangement.

Secondly, the intestines of an alive person are ... drum roll please ... alive. That means the muscles in the
wall of the intestines are actively contracting, propelling food along, so of course they will be shorter than if
measured in a dead person in whom they can be quite easily stretched.

Thirdly, when we open up the abdominal cavity of a person it's not just for fun. It's because they have a
surgical problem, and quite often there is a kind of reactive scar tissue present called adhesions that glom
onto the intestines. Now it’s even harder to estimate length. In fact, these adhesions can glue things together
so badly that they squish the small intestines and block them ... that’s called a Small Bowel Obstruction.
Sometimes it resolves on its own. But if it’s recurrent (keeps happening), then a surgeon probably will have
to cut out the bad bits ... that’s called a Small Bowel resection.

Thinking in metric

1 meter = 3 feet, 3 inches. So 3 feet is close enough for a rough estimate.


https://en.wikipedia.org/wiki/Small_intestine
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¢ If you want precision, Google this: 1 meter to feet and inches.

Yardstick vs Meterstick
e See the drawing on page 52 of Hidden Zoo.

Bowel length in a living person

Conversation
e Me (surgical assistant): “

e Surgeon: “ i

e Me (surg|cal assnstant) i

e Surgeon: “

e This shall be the flnal answer, as she handles the intestines in the operating room. If anyone knows, she
does.

e That conversation took place in OR7 (Operating Room #7) at Surrey Memorial Hospital in Metro Vancouver
in the summer of 2023.

e By theway, in a bibliography or footnote, pers comm means a personal communication between the author
(me, in this case) and some expert (the surgeon).

Conversation — three months later with a different surgeon
e Me (surgical assistant): “ ’

e Surgeon: “ |

e Me (surgical assistant):: “ i

e Surgeon: “ N

e  Or shall this be final answer'? . as he handles the intestines in the operating room. If anyone knows, he
does.

For my drawing | used 3 meters (approximately 10 feet) for the small intestine, and 1.5 meters (approximately 5
feet) for the large intestine. Total 15 feet.

Bowel length in a dead person

Are Intestines Really 20 Feet Long??? Let's Measure Them!!

e Summary
o [EIXOESS video of real intestines from a dead person.
e Source

e |Institute of Human Anatomy
e This is a 15-minute YouTube video. Charming in its own way.
e  https://www.youtube.com/watch?v=Mtgi8mis5e4

Anatomical study of the length of the human intestine
e Summary
e The intestines from 200 cadavers were measured and the total length (small intestine plus large
intestine) was 8 meters (26 feet). Plus or minus 1.3 meters (4 feet).
¢ Remember, cadavers are not living. So the most accurate answer will come from the living.
e Verbatim


https://www.youtube.com/watch?v=Mtgi8mls5e4
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Although preoperative assessment of the length of the intestine may be of
interest to avoid postoperative consequences of large intestinal resection,
measurements of the intestine are qgquite rare and results variable in the
literature. This anatomical study aimed to assess the length of the different
intestinal segments, their wvariation and their correlation with sex, age,
weight and height. Two hundred non-fixed adult cadavers (100 men, 100 women)
who willingly gave their bodies for scientific purposes were studied. The
post mortem average length of the whole intestine was 795.5+/-129 cm and was
significantly longer in men and in young subjects. It was correlated with
the subject's weight but not height. Multivariate analysis demonstrated that
the factor showing the strongest correlation with intestinal length was body
weight. This latter parameter may be useful in the preoperative assessment
of intestinal length.

Translation

e Post-mortem means after-death.

Source

Surgical and Radiologic Anatomy
e December 2002
e https://pubmed.ncbi.nim.nih.gov/12497219/

Authors

G Hounnou, C Destrieux, J Desmé, P Bertrand, S Velut
e Laboratoire d'Anatomie, Faculté de Médecine, 2 bis, boulevard Tonnellé, 37032 Tours cedex,
France.

Short Bowel Syndrome: Practical Approach to Management
Verbatim

Postmortem measurements of small bowel length are generally about a meter
longer as the bowel is easily stretched.

Source

Short Bowel Syndrome: Practical Approach to Management
e 2016

e CRC Press

e Page 31l

« ISBN 9781498720809

e https://books.google.ca/books?id=GBhiDAAAQOBAJ&pg=PA31&redir esc=y#v=onepage&q&f=fals
e

e This is reference no. 3 in Wikipedia — Small Intestine. https://en.wikipedia.org/wiki/Small_intestine

Author

DiBaise, John K
Parrish, Carol Rees
Thompson, Jon S

Small/Large Intestine Length Ratio
Summary

I’'m pretty sure this is from a cadaver (dead person).

Verbatim

In humans, the small intestine is about 6 meters or 20 feet long and the
large intestine is about 1.5 meters or 5 feet long.

Source

The Center for Academic Research and Training in Anthropogeny (CARTA)
e https://carta.anthropogeny.org/moca/topics/smalllarge-intestine-length-ratio



https://pubmed.ncbi.nlm.nih.gov/12497219/
https://books.google.ca/books?id=GBhjDAAAQBAJ&pg=PA31&redir_esc=y#v=onepage&q&f=false
https://books.google.ca/books?id=GBhjDAAAQBAJ&pg=PA31&redir_esc=y#v=onepage&q&f=false
https://en.wikipedia.org/wiki/Small_intestine
https://carta.anthropogeny.org/moca/topics/smalllarge-intestine-length-ratio
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| was going to make a table to summarizing the results ... but it's Friday evening and | am going to watch the
finals of a bouldering competition ... so you do it ... it will be more instructive!

Epidemics of Cholera

List of epidemics
= Summary

o WGO to the second table and click on the ‘Disease’ column. Then scroll down in that same column
S0 you can see a chronological list of Cholera epidemics.

o W If you are curious about a particular epidemic, say the 2001 epidemic of Cholera in Nigeria,
then go sideways to the last (6") column and click on the link to information about it.
o You can’t beat Wikipedia for tables that easily show the data however you like it.
= Source
o https://en.wikipedia.org/wiki/List of epidemics

Treatment of Cholera



https://en.wikipedia.org/wiki/List_of_epidemics

CODE 15-611-20

unicefé® -

NEW FORMULATION - LOW OSMOLARITY

ORAL REHYDRATION SALTS IP

FOR THE TREATMENT OF DEHYDRATION
DUE TO DIARRHOEA

FOR CHILDREN AND ADULTS
Store in a cool, dry place

NOUVELLE FORMULE - BASSE OSMOLARITE

SELS DE REHYDRATATION ORALE IP

POUR LE TRAITEMENT D' ETATS DE DESHYDRATION
LORS DE DIARRHEES

POUR ENFANTS ET ADULTES
Conserver au sec et au frais

NUEVA FORMULA - OSMOLARIDAD BAJA

SALES DE REHIDRATACION ORAL IP

PARA EL TRATAMIENTO DE LA DESHIDRATACION
CAUSADA POR LA DIARREA

EN NIROS Y ADULTOS
Conservar en lugar seco y frio

Each sachet contains:

Gilucose anhydrous Food Grade 1
Sodium chioride BP 98

Trisodium citrate dihydrate BP 98

Potassium chloride BP 98

Net wt.: 205 g

“NNW

nDoen
oDoDoon
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om—
—

PREPARATION OF SOLUTION FOR ORAL USE
Dissolve entire contents of packet in one litre of drinking water.
infants one litre over a 24 hour period fes)
Children - one litre over an 8 to 24 hour period o

according to age =
Adults - drink freely as required -
Continue treatment until diarrhoea stops =]
WARNING: DISCARD REMAINING SOLUTION AFTER

24 HOURS
=
Q

PREPARATION DE LA SOLUTION BUVABLE:
Dissoudre le contenu d' un sachet dans un litre d' eau potable g
Nourrissons - un litre sur une période de 24 heures @
Enfants - un litre sur une périocde de 8 4 24 heures

selon I' dge
Adultes - un litre boire & volonté, selon besoin ';\
Continuer le traitement jusqu’ a I' arrét de la diarrhée °
ATTENTION: JETER LA SOLUTION RESTANTE APRES =)

24 HEURES =

PREPARACION DE LA SOLUCION ORAL:

Disolver el contenido dei paquete en un litro de agua potable
Nifios lactantes - un litro durante un periodo de 24 horas

Niflos - un litro durante un periodo de 8 a 24 horas
segun la edad
Adultos - beber a discrecion , segun la necesidad

Continuar el tratamiento hasta que la diarrea haya terminado

AVISO: DESECHAR LA SOLUCION QUE QUEDE AL CABO
DE 24 HORAS

Manufacturer: KB/ Beriin - GERMANY

UNICEF

Summary

o Those little white packages with blue writing contain Oral Rehydration Salts (ORSi.
o They are provided by UNICEF (United Nations Children’s Fund) to treat . Think,

children in Africa.
Source

o https://en.wikipedia.org/wiki/UNICEF

= The photo of the packages is from here.
= There’s also a photo of Lionel Messi with the UNICEF logo on his FC Barcelona jersey.

Oral Rehydration Salts (ORS) - A New Reduced Osmolarity Formulation

Summary
o What's in the package?

= glucose (sugar)

= sodium chloride (NaCl)

= potassium chloride (KCI)
= citrate

o Itis called ‘oral’ because it goes in your mouth, that is, you swallow it.

O

It is re-hydration since you're suffering from severe de-hydration.

o Osmo-larity (“oz mow” — mow rhymes with low — “la rit ee”) is a unit of concentration in

chemistry.
Source

o unicef (United Nations Children’s Fund)

o http://www.rehydrate.org/ors/who-unicef-statement.html



https://en.wikipedia.org/wiki/UNICEF
http://www.rehydrate.org/ors/who-unicef-statement.html
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Cholera
= Summary

o Oral Cholera Vaccines (OCV) are described.
= Source

o World Health Organization (WHO)
= 30 March 2022
=  hitps://www.who.int/news-room/fact-sheets/detail/cholera

Interactive guide to a Cholera treatment center

e Summary
o This is a drawing of a Cholera treatment center showing stuff like observation tents, hospitalization

tents, and recovery tents. % You can click on the parts.
e Source
o Meédicin Sans Frontiers (MSF) a.k.a. Doctors Without Borders
=  Will you find these doctors in regions stricken with Cholera? Yes.
= https://www.msf.org/interactive-guide-msf-cholera-treatment-centre
e Hmm ... this links no longer works. Well, if you find it, let me know svp.

Making Water Safe in an Emergency
e These are water safety guidelines from the CDC.
e https://www.cdc.gov/healthywater/emergency/making-water-safe.html

Flags of the UK

Union Jack
e Summary

o That's your standard flag of jolly old England.
o It may be flown at half-mast if there is a tragedy.
e Source
o Wikipedia
=  https://en.wikipedia.org/wiki/Union_Jack



https://www.who.int/news-room/fact-sheets/detail/cholera
https://www.msf.org/interactive-guide-msf-cholera-treatment-centre
https://www.cdc.gov/healthywater/emergency/making-water-safe.html
https://en.wikipedia.org/wiki/Union_Jack
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Royal Standard of the United Kingdom
e Summary
o This is flown at Buckingham Palace when the Queen (at the time | drew it) or King is at the palace.
o Itis never flown at half-mast.
o This is the flag | drew but | could not fit in 7 lions and a topless angel.
e Source
o https://en.wikipedia.org/wiki/Royal Standard of the United Kingdom

Flags
e Verbatim
o When The Queen is in residence the Royal Standard is flown. Unlike
the Union flag, the Royal Standard is never flown at half-mast.
e Source

o Royal.uk
=  https://www.royal.uk/flags

Maps



https://en.wikipedia.org/wiki/Royal_Standard_of_the_United_Kingdom
https://www.royal.uk/flags
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T Cotn, L S BV Lo SCALE 30 INCHES TO A MILE.

1854 Broad Street cholera outbreak
e Summary
o That's the original map of Dr. John Snow in 1854.
o This map is 100% famous in epidemiology (the study of patterns of disease) because it literally
shows the pattern of Cholera on the map.
o Ifthere is a single image that captures the essence of epidemiology, it is this map.
e Source
o Wikipedia
o https://en.wikipedia.org/wiki/1854 Broad Street cholera outbreak

John Snow’s Cholera data in more formats
e Summary
e This site digitizes the original map of Dr. Jon Snow and adds color for clarity.
e Source
¢ Robin’s Blog
o 13 March 2013


https://en.wikipedia.org/wiki/1854_Broad_Street_cholera_outbreak
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o https://blog.rtwilson.com/john-snows-cholera-data-in-more-formats/

John Snow and the 1854 Broad Street cholera outbreak
e Summary
o In this 8-minute video, the Broad Street pump neighbourhood in London is explored.
e Source
o Harvard Online
= 19 April 2017
=  YouTube
= https://www.youtube.com/watch?v=INjrAXGRda4
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https://blog.rtwilson.com/john-snows-cholera-data-in-more-formats/
https://www.youtube.com/watch?v=lNjrAXGRda4
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Soho
e Summary
= The top map is London. Soho is just a bit above where it says ‘London’ at dead center. The River
Thames is also visible.
= The bottom map is Soho. You culprit pump was at the intersection of Broadwick Street (formerly, Broad
Street) and Lexington Street (formerly, Cambridge Street), in the center of the map.
e Source
= Wikipedia
o https://en.wikipedia.org/wiki/Soho



https://en.wikipedia.org/wiki/Soho
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John Snow & his sort-of-friends Jon, Florence, Filipo

and Robert

John Snow

e This is John Snow the doctor.
e The map is here, too.
e https://en.wikipedia.org/wiki/John Snow

Jon Snow (Game of Thrones)
=  Game of Thrones Wiki
=  This is Jon Snow the watrrior.
= https://gameofthrones.fandom.com/wiki/Jon Snow

Game of Thrones
= HBO. 8 seasons, 73 episodes.
o https://lwww.hbo.com/game-of-thrones



https://en.wikipedia.org/wiki/John_Snow
https://gameofthrones.fandom.com/wiki/Jon_Snow
https://www.hbo.com/game-of-thrones
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Florence Nightingale
¢ What an awesome photo. Her eyebrows are on the verge of a frown but her lips on the verge of a smile.
e https://en.wikipedia.org/wiki/Florence Nightingale

Who First Discovered Cholera?
=  Summary
= A short history lesson.
= 1854 — There is a Cholera outbreak in Florence, Italy. Filipo Pacini discovers the bacteria Vibrio
cholera and writes a paper, "Microscopical observations and pathological deductions on cholera" ...
but it is completely ignored and Dr. John Snow in Soho has very likely never heard of the work either.
= 1884 — Robert Koch independently discovers Vibrio cholera (and also the bacteria Mycobacterium
tuberculosis that causes Tuberculosis) and gets the Nobel Prize.
= Source
= UCLA Department of Epidemiology — Fielding School of Public Health
o https://www.ph.ucla.edu/epi/snow/firstdiscoveredcholera.html
o Safari says this site is no longer safe. Okey dokey.

COVID-19 Dashboard

COVID-19 Dashboard
e Summary
= The COVID-19 Dashboard was a website that graphically displayed the spread of COVID cases
globally. Think of it as John Snow’s cholera map writ large for the entire planet.
e Source
= Center for Systems Science and Engineering at Johns Hopkins University.
o https://coronavirus.jhu.edu/map.html

Professor Lauren Gardner Discusses How the COVID-19 Dashboard is Built and Maintained

e Summary
o In this 10 minute video Dr. Lauren Garnder explains the ‘dashboard’ she designed.

e Source


https://en.wikipedia.org/wiki/Florence_Nightingale
https://www.ph.ucla.edu/epi/snow/firstdiscoveredcholera.html
https://coronavirus.jhu.edu/map.html
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= Johns Hopkins University
o 13 March 2020
o YouTube
e  https://www.youtube.com/watch?v=0JR9ghz2eMw

‘Every Day Is a New Surprise.’ Inside the Effort to Produce the World’s Most Popular Coronavirus Tracker
e Summary
o Lauren Gardner, PhD
e Education all at University of Texas at Austin
o 2006 — B.S.Arch.E. in architectural engineering

o 2008 — M.S.E. in civil engineering
o 2011 -PhD intransport engineering
o Work
o Pandemic avoidance re:
= Shipping lanes
= Air traffic routes
e Source

= Pulitzer Center
o 7 April 2020
o https://pulitzercenter.org/reporting/every-day-new-surprise-inside-effort-produce-worlds-most-
popular-coronavirus-tracker

e Author

o Jocelyn Kaiser

'Virus' vs. '‘Bacteria’ - The key differences between two common pathogens

e Summary

o |like how the dictionary put it.
e Verbatim

o Bacteria are giants when compared to viruses.
e Source

o Merriam Webster dictionary
=  hitps://www.merriam-webster.com/words-at-play/virus-vs-bacteria-difference



https://www.youtube.com/watch?v=0JR9qhz2eMw
https://pulitzercenter.org/reporting/every-day-new-surprise-inside-effort-produce-worlds-most-popular-coronavirus-tracker
https://pulitzercenter.org/reporting/every-day-new-surprise-inside-effort-produce-worlds-most-popular-coronavirus-tracker
https://www.merriam-webster.com/words-at-play/virus-vs-bacteria-difference
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Humans are infected by 1424 species of micro-organism

1424
¢ | was reminded by Dr. Tony Chow, an Infectious Disease (ID) specialist, that this number of 1424 should
neither be considered definitive nor finite. Estimates vary, plus new species are discovered.

TOTAL NUMBER OF SPECIES

o 538 species bacteria
o 219 species viruses
o 57 species amoebas (the technical umbrella term is ‘Protozoa’)
o 287 species worms
o 6 species prions
o 317species fungi
o 1424 species TOTAL
SUMMARY

e Microbiology by Numbers
o hnature reviews microbiology
o 12 August 2011
o There is supplementary information (just below) at the end of this paper.
o https://lwww.nature.com/articles/nrmicro2644
e Supplementary information S1: #microbiologybynumbers

o Verbatim
" ~ 1400 species of human pathogen, 208 viruses or prions [thisis the
only value I did not use], 538 bacteria, 317 fungi, 57 protozoa, and 287
helminths.

» (This sentence is 4" from the end in the bulleted list on the page.)
o https://static-
content.springer.com/esm/art%3A10.1038%2Fnrmicro2644/MediaObjects/41579 2011 BFnrmicr
02644 MOESM1 ESM.pdf
= Use this link.

DETAILS
= Bacteria
e Source 1: nature reviews microbiology (above)
o 538 species pathogenic to humans.
e Source 2: Wikipedia
o 59 species do most of the damage.

e Of the 59 species listed in the table with their clinical
characteristics, 11 species (or 19%) are known to be capable
of natural genetic transformation.

e Inthe illustrated guide on page 34 | rounded 59 up to 60 where | stated “about 60
species that do most of the damage.”

= https://en.wikipedia.org/wiki/Pathogenic bacteria

= \Viruses
e Source 1: nature reviews microbiology (above)
o 208 species pathogenic to humans.
= But this number is hard to discern because it says, ‘viruses or prions’.
= Can subtract the 6 prion diseases.
» Thus: 208 — 6 = 202 virus species.
e Source 2: Mark Woolhouse
= Human viruses: discovery and emergence
=  Verbatim
o There are 219 virus species that are known to be able
to infect humans.


https://www.nature.com/articles/nrmicro2644
https://static-content.springer.com/esm/art%3A10.1038%2Fnrmicro2644/MediaObjects/41579_2011_BFnrmicro2644_MOESM1_ESM.pdf
https://static-content.springer.com/esm/art%3A10.1038%2Fnrmicro2644/MediaObjects/41579_2011_BFnrmicro2644_MOESM1_ESM.pdf
https://static-content.springer.com/esm/art%3A10.1038%2Fnrmicro2644/MediaObjects/41579_2011_BFnrmicro2644_MOESM1_ESM.pdf
https://en.wikipedia.org/wiki/Pathogenic_bacteria

Worms
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e Philosophical Transactions of the Royal Society B: Biological

e 19 October 2012

e Mark Woolhouse, Centre for Immunity, Infection and Evolution, University of
Edinburgh, Ashworth Laboratories, Kings Buildings, West Mains Road, Edinburgh
EH9 3JT, UK

e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3427559/

Source 3: ViralZone

o

Human viruses and associated pathologies
This is a list of 129 (yes, 129) viruses that are pathogenic to humans. So that’s a short list.
=  https://viralzone.expasy.orq/678

Source 1: nature reviews microbiology (above)

o

Protozoa
Source 1: nature reviews microbiology (above)

Prions

Fungi

287 species pathogenic to humans.
The technical term for parasitic worms is helminths (“hell minths”).

o 57 species pathogenic to humans.
= Protozoais the umbrella term that includes amoebas and other single cell (uni-cellular)
critters. But remember, they are NOT bacteria.
Source 2:
= History of Human Parasitology
= Verbatim
e Humans are hosts to nearly 300 species of parasitic worms

and over 70 species of protozoa, some derived from our
primate ancestors and some acquired from the animals we have
domesticated or come in contact with during our relatively
short history on Earth.

=  American Society for Microbiology

= 1 October 2002

= F.E. G.Cox

o https://doi.org/10.1128%2FCMR.15.4.595-612.2002

Source 1: Johns Hopkins Medicine

@)
@)
@)
@)

Prion Diseases

No date, no author.

6 described in their list. | will use this value.
https://www.hopkinsmedicine.org/health/conditions-and-diseases/prion-diseases

Source 2: Wikipedia

o

o

They list 10 but really it's 6 as 1-5 are Creutzfeldt Jacob Disease (CJD). This starts to get
hair splitty.
https://en.wikipedia.org/wiki/Prion

Source 3: Virology Journal

An overview of human prion diseases

o They have a table of animal prions and human prions. Go mental.

o Virology Journal

o 24 December 2011

o Muhammad Imranand Sagib Mahmood. Department of Human Genetics and
Molecular Biology, University of Health Sciences (UHS), Lahore, Pakistan

o https://www.ncbi.nIm.nih.gov/pmc/articles/PMC3296552/

Source 1: nature reviews microbiology (above)

o

317 species pathogenic to humans.

Source 2: Wikipedia

Pathogenic fungus
e 1,500,000 species of fungi.
o 300 species pathogenic to humans.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3427559/
https://viralzone.expasy.org/678
https://doi.org/10.1128%2FCMR.15.4.595-612.2002
https://www.hopkinsmedicine.org/health/conditions-and-diseases/prion-diseases
https://en.wikipedia.org/wiki/Prion
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3296552/
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o 8000 species pathogenic to plants.
e https://en.wikipedia.org/wiki/Pathogenic_fungus
= Stop neglecting fungi
e This is reference no. 1 in Wikipedia.
e nature microbiology
o 25July 2017
o https://doi.org/10.1038%2Fnmicrobiol.2017.120
e Verbatim
o0 There are an estimated 1.5 million fungal species, of
which over 8,000 are known to cause disease in plants
and 300 to be pathogenic to humans.
o Candida, Aspergillus, Pneumocystis
and Cryptococcus spp. are the most common cause of
serious disease in humans, and five diseases — wheat
stem rust, rice blast, corn smut, soybean rust and
potato late blight — are the most devastating for crop
production. Infections primarily occur in
immunocompromised patients, such as those undergoing
chemotherapy or infected with HIV, and many are
acquired in hospitals.

Epidemiologic triangle and tetrahedron

Summary by me
e The Disease Triangle a.k.a. Epidemiologic Triangle is made of 3 things:
e Host —that’s you.
¢ Agent — that’s the nasty organism, for example the Yellow Fever virus.
e Environment — this is where the host and agent meet. It might be the swamps of Panama.
e The Disease Tetrahedron a.k.a. Epidemiologic Tetrahedron adds 1 more thing:
e Vector —this is usually an insect (like a mosquito) that transmits the agent (virus) to you (host). It
also lives in the environment. It gets inserted into the middle of the triangle.

Who uses these Disease triangles and tetrahedrons?
e Medical doctors, research scientists, epidemiologists, dentists, vets and botanists (specifically, plant
pathologists who study plant diseases), to name a few.

Principles of Epidemiology in Public Health Practice: Lesson 1: Introduction to Epidemiology: Section 8:
Concepts of Disease Occurrence

e Summary
e This is the CDC teaching course mentioned on page 2 of this bibliography.


https://en.wikipedia.org/wiki/Pathogenic_fungus
https://doi.org/10.1038%2Fnmicrobiol.2017.120
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Figure 1.16 on page 1-52 shows an Epidemiologic Triangle.

Verbatim

A number of models of disease causation of been proposed. Among the simplest
of these is the epidemiologic triad or triangle, the traditional model for
infectious disease. The triad consists of an external agent, susceptible
host, and an environment that brings the host and agent together.

Source

CDC
e You can download the pdf.
e https://stacks.cdc.gov/view/cdc/6914

What is the epidemiologic triangle?
Summary

This was the answer on Quora by Dr Tim Sly.

Verbatim

You are probably referring to the epidemiological “triad”, comprising the
host (human), the agent (bacteria, virus, fungus, parasite), and the
environment (e.g. water or food or air). If you are observant, you will see
a fourth component - the vector, forming a tetrahedron. This would be the
mosquito (in malaria or dengue), or flea (in plague), and so on. Real-world
disease transmission and aetiology is a bit more complex, but this model
still serves well. Remove one of the components, and the disease is stopped.

Source

o Quora
o Dr. Timothy Sly DPH, PhD, Professor Emeritus (Epidemiology), School of Public Health,
Toronto Metropolitan University, Toronto
= T hold a master's degree in Epidemiology from the Faculty of
Medicine at the University of Western Ontario, and a PhD in
Risk Studies from Teesside University in the United Kingdom.
= https://www.quora.com/What-is-the-epidemiologic-triangle
e Scroll down just a bit to find this.

Geometry trivia ...



https://stacks.cdc.gov/view/cdc/6914
https://www.quora.com/What-is-the-epidemiologic-triangle
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Great Pyramid of Giza
e Summary
o Apyramid like the one in Egypt has 5 ‘faces’. Get that in your head. Five. Five. Five. Five. Five.
= The four identical faces you can see as you walk around the pyramid have a triangle shape.
= The 5" face is the square on the ground; you could only see it if you could make the pyramid
rise into the air like in a science fiction movie.
o The Pyramids in Egypt are ‘square pyramids’ because the base is a square.
o Guess how the builders made them level?
= They drew a giant square on the ground - pounded posts at the 4 corners of the square
- flooded the area with water - attached string between the posts, right at water level >
drained the water away - now you have a level field to build on.
= Atleast that’s what | read when | visited.
e Source
o https://en.wikipedia.org/wiki/Great Pyramid of Giza

Square pyramid
e That's a square pyramid. That’'s what the pyramid in Egypt is. Five. Five. Five. Five. Five.
e https://en.wikipedia.org/wiki/Square pyramid



https://en.wikipedia.org/wiki/Great_Pyramid_of_Giza
https://en.wikipedia.org/wiki/Square_pyramid
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Tetrahedron
e Summary
o Atetra-hedron (“teh tra hee dron”) has 4 faces. Do you agree there are four faces? Four. Four.
Four. Four.

o Tetra means 4. That's why dogs are also known as tetra-pods = 4 legs.
o It's a 3-dimensional shape. However, this geometry term has been distorted by epidemiologists
into a 2-dimensional drawing on a flat piece of paper. Whatever.
e Source
o https://en.wikipedia.org/wiki/Tetrahedron
= | rotated their tetrahedron so it points upright.

Page 36 is based on what | read in the phenomenal book, Guns, Germs, and Steel. See page 108 of the
bibliography.

Natural Selection: Uncovering Mechanisms of Evolutionary Adaptation to Infectious Disease - The
evolutionary link between sickle-cell trait and malaria resistance showed that humans can and do adapt. But
are the “bugs” that make us sick evolving as well?
e Summary
e The organism that causes Malaria has been present in humans for 100,000 years. Wow.
e This organism is a single cell. It is called Plasmodium (“plaz moh dee um”). It is transmitted by female
mosquitoes.


https://en.wikipedia.org/wiki/Tetrahedron
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e See page 69-70 of Hidden Zoo for more on Malaria.
e Verbatim
e Research indicates that the malaria-causing parasite Plasmodium
falciparum has occurred in human populations for approximately 100,000 years,
with a large population expansion in the last 10,000 vyears as human
populations began to move into settlements (Hartl, 2004)
e Source
e nature education
o 2008
o https://www.nature.com/scitable/topicpage/natural-selection-uncovering-mechanisms-of-
evolutionary-adaptation-34539/

e Author
o Pardis C. Sabeti M.D., D.Phil. (Harvard University, Cambridge, MA)

% , - (001D STANDARD SERIES
| A4S RPM
REANACTO® [ueth|

CRYING IN THE CHAPEL

Crying in the Chapel
e https://en.wikipedia.org/wiki/Crying _in_the Chapel

Some background



https://www.nature.com/scitable/topicpage/natural-selection-uncovering-mechanisms-of-evolutionary-adaptation-34539/
https://www.nature.com/scitable/topicpage/natural-selection-uncovering-mechanisms-of-evolutionary-adaptation-34539/
https://en.wikipedia.org/wiki/Crying_in_the_Chapel
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Pronunciation
e “Rnot” ... this is the common way to say it.
e “Rzero” ... less often people say this.

Synonyms

e Ro

¢  Rnaught

¢ Rnought

¢ Reproduction number

e Basic reproduction number
e Basic reproduction rate

Spelling: both of these are valid spelling

¢ naught

e nought

Word origin

o Naught is the British term for zero.

e So for 0.5, the Brits would say, “ .” To which | would respond, “

” Haha.

What does Ro mean, mathematically?
e |t's a math symbol. It's an R followed by a subscript zero. Ro
¢ Incase you're new to this:
e sub-script goes below: Ro CO2 H20
e super-script goes above: 102 e = mc?2 Mg?* (Magnesium has a charge of +2)

Get it?
e Sub means below, as in sub-marine, as in below the water.
e Super means above, as in | feel super duper today. As in, super-star.
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. Patient Zero
. Infected

Ebola:
R-Naught of 2

SARS
R-Naught of 4

Basic reproduction number
e Here’s what Ro means in epidemiology:
o Ro (“R not”) is a fancy way of saying, How many people did you infect?
Ro = 0 = You infected 0 (zero) people. This is the best case scenario.
Ro =1 = You infected 1 person.
Ro =2 = You infected 2 persons.
Ro = 3 = You infected 3 persons.
Ro = 4 = You infected 4 persons.
e Okay, now look at that image with red and blue faces
e Ebola
e |It's the top set of faces.
o “Patient Zero” in blue is the very first person to get infected with Ebola. He infected 2 people.
And those people each infected 2 people. So Ro is 2.
e The spread of infection is likeso: 1 > 2 >4 > 8 > 16 > 32 - and so on.
e SARS
e It's the bottom set of faces.
e “Patient Zero” in blue is the very first person to get infected with SARS. He infected 4 people.
And those people each infected 4 people. So Ro is 4.
e The spread of infection is faster now. 1 > 4 > 16 - 64 - 256 - and so on.
e Is Ro confusing?
e Yes. Saying, “R zero equals two” is incredibly confusing. How can zero equal two? | get it that’s not
the intention of the meaning but it’s still confusing.
e Source
o https://en.wikipedia.org/wiki/Basic reproduction number

Notes on Ro
e Summary

o This math is over my head.
e The math, summarized

o Ro = Reproduction number

= Reproduction number is the number of secondary infections produced
by a single typical infection in a rarefied population.

o Ro=T1Xxcxd= Transmissibility x Rate of Contact x Duration
= Dimensionless
=  Given:



https://en.wikipedia.org/wiki/Basic_reproduction_number
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e 1= Transmissibility = probability the infection spreads from person A to person B
e c =rate of contact
e d = duration of being infective
Application
o Rois used to figure out how many people to vaccinate.
Malaria
o There is some crazy math that models the spread of Malaria.
Source
o This is a pdf from Stanford University.
= 1 May 2007
=  https://web.stanford.edu/~jhj1/teachingdocs/Jones-on-R0.pdf

Author
o James Holland Jones, Department of Anthropological Sciences, Stanford University

Reproduction number (R) and growth rate (r) of the COVID-19 epidemic in the UK: methods of estimation, data
sources, causes of heterogeneity, and use as a guide in policy formulation

Summary
o Insane detail on the Ro for COVID-19 in the United Kingdom.

o Page 7 is devoted to a definition of Ro.

o Page 8 has an interesting flow chart that shows the stages that you personally will progress through:
Susceptible = Infected but not Infectious = Infected and Infectious = Recovered and
Immune. You have to read that 2 or 3 times for it to make sense.

Source
o Royal Society
= 24 August 2020. It was important at this early stage of the covid pandemic to do
mathematical modeling.
= https://royalsociety.org/-/media/policy/projects/set-c/set-covid-19-R-estimates.pdf

Causes of Death — Source #1
Our World in Data
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Number of deaths by cause, World, 2017
Cardiovascular diseases 17.79 million
9.56 million

Cancers

Respiratory diseases N 3.91 million
Lower respiratory infections | 2.56 million
Dementia I 2.51 million
Digestive diseases I 2.38 million
Neonatal disorders | 1.78 million
Diarrheal diseases | 1.57 million
Diabetes mmmmmm 1.37 million
Liver diseases pmmmm 1.32 million
Road injuries | 1.24 million
Kidney disease I 1.23 million
Tuberculosis M 1.18 million
HIV/AIDS mmmm 954,492

Suicide WM 793,823

Malaria | 619,827

Homicide mm 405,346

Parkinson disease | 340,639
Drowning @l 295,210

Meningitis |l 288,021

Nutritional deficiencies |l 269,997
Protein-energy malnutrition @ 231,771
Maternal disorders B 193,639
Alcohol use disorders § 184,934
Druguse disorders § 166,613

Conflict | 129,720
Hepatitis | 126,391

Fire | 120,632

Poisonings | 72,371
Heat (hot and cold exposure) | 53,350

Terrorism | 26,445
Natural disasters | 9,603

Source: IHME, Global Burden of Disease

» 1990

= Change country

Causes of death

e Summary

o

o

e Source
(@]

0 2million 6 million 10 million 16 million
ccay
§ 2017
CHART DATA SOURCES £ 3 < -

This is a fantastic website, well written, consise and with excellent graphs.
W Above is an interactive graph from Our World in Data. Hover the cursor over the graph (on
the website, not here) and lots of data pops up. This is the map | converted into my Shady Acres

Cemetery. Thank you, Our World in Data!
My favorite graph is Deaths by Animal. The #1 killer of humans is mosquitoes. The #2 killer of
humans is humans. Yes, they include ‘humans’ as an animal that attacks humans. If we try

harder at being savage, we can beat mosquitoes and be at the top of the list. This graph
disappeared, boo hoo, where did you go?

Animal Human deaths (in 2016)
Mosquito 780,000 humans deaths

9
Human > 546,000 human deaths
Scorpion > 3,500 human deaths
Crocodile > 1000 human deaths

Another cool graph is, Death rate from venomous animal contact, 2019.
There used to a graph addressing the question, “Does the news reflect what we die from?” but
it seems to have disappeared since | started this bibliography. If you find it please let me know.

Our World in Data
=  https://ourworldindata.org/causes-of-death
The graph shown above is a histogram (it has bars to show quantity) — it's

about ¥ down the web page.
https://ourworldindata.org/grapher/death-rate-from-venomous-animal

e This is deaths due to venomous creatures.
https://ourworldindata.org/causes-of-death#deaths-by-animal

e This is not working any longer.



https://ourworldindata.org/causes-of-death
https://ourworldindata.org/grapher/death-rate-from-venomous-animal
https://ourworldindata.org/causes-of-death#deaths-by-animal
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Causes of Death — Source #2
Global Health Data Exchange (GHDX)

GBD Results Tool

e Summary
Global Health Data Exchange (GHDx) is the source of data for Our World in Data.

O

o They have extremely detailed data that you can tailor to your search.

o There are categories you can search such as Cause, Location, Age, Sex.

o Here is a sample search to look at the data for Malaria.

L] W On the left side of the page, go to the Cause’ box pulldown menu - type in
‘Malaria’ 2> declick ‘All causes’ (the default setting) = now you can see loads of data
in the right side of the page.
e Source
o Global Health Data Exchange (GHDXx)

= 2019
= http://ghdx.healthdata.org/gbd-results-tool

Smoking as an “underlying” risk factor that increases the risk|
of a poor outcome with a coronavirus infection

#99 — Peter Hotez, M.D., Ph.D.: Continuing the conversation on COVID-19
e Summary
o Smoking increases the number of ACE2 Receptors that the coronavirus can bind to.
o The ACE2 Receptor is the ‘doorbell’ that the virus rings in order to get inside a cell. So basically,
smoking puts more doorbells on the house and you’re more likely to open the door. Kinda sorta.
See pages 145-150 for details.
e Source
o Peter Attia MD podcast
= Peter Attia interviews Peter Hotez MD, PhD in this 1 hour 6 minute podcast.

= hitps://peterattiamd.com/peterhotez2/

Cancer

Benign tumors versus malignant tumors (cancer) are described on page 12 of this bibliography.



http://ghdx.healthdata.org/gbd-results-tool
https://peterattiamd.com/peterhotez2/
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1918 Influenza Pandemic: gender|

Sex- and age-based differences in mortality during the 1918 influenza pandemic on the island of
Newfoundland
= Verbatim
o Differences in sex-based mortality varied across regions; they were not
significant for the aggregate population.
= Translation
o That’s slightly wordy. They mean that there could be more deaths in one particular gender in a
particular geographic region. But looking at the ‘aggregate’ — which is everyone who died
everywhere — that males and females died in equal numbers. They were looking at the island of
Newfoundland in Canada.
= Source
o American Journal of Human Biology
= 2018 November 29
= https://onlinelibrary.wiley.com/doi/abs/10.1002/ajhb.23198

=  Author
o Taylor Paskoff
o Lisa Sattenspiel

1918 Influenza Pandemic: tri-modal distribution of death

1918 Pandemic (H1NL1 virus)
= Verbatim
o Mortality was high in people younger than 5 years old, 20-40 years old,
and 65 years and older.
o The high mortality in healthy people, including those in the 20-40 year
age group, was a unique feature of this pandemic.
= Source
o CDC
= 20 March 2019
= https://www.cdc.gov/flu/pandemic-resources/1918-pandemic-h1nl.html

1918 Influenza pandemic: other factors

The 1918 Influenza Epidemic's Effects on Sex Differentials in Mortality in the United States
=  Summary
o This paper explains how people with pre-existing Tuberculosis (TB) bacteria in their lungs were
more likely to die from the 1918 Influenza virus.
o They also dive into the subtleties of gender versus death.
= Source
o Population and Development Review
= 10 September 2009
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740912/

= Author
o Andrew Noymer
o Michel Garenne

Malaria deaths in children



https://onlinelibrary.wiley.com/doi/abs/10.1002/ajhb.23198
https://www.cdc.gov/flu/pandemic-resources/1918-pandemic-h1n1.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740912/
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Malaria
e Summary
o 57% of Malaria deaths are in children less than 5 years old.
e Source
o Our World in Data
=  February 2022
=  https://ourworldindata.org/malaria
e Authors

o Max Roser, PhD — Founder and director of Our World in Data.
o Hannah Ritchie, PhD — Head of Research at Our World In Data.

Australia’s investment in eradicating malaria

Summary
o Who gets Malaria in Australia? Travelers who have returned from malaria regions in other countries.

For example, someone from Australia travels to Uganda, gets malaria there, then returns to
Australia.

o Point being, there is nuance to data. If you read that someone in Australia has Malaria don’t make
the assumption they got it in Australia. This applies to almost every fact in medicine ... there is
always nuance.

Verbatim

e Malaria has historically been endemic in Australia but was declared
eradicated from the country in 1981. Although it is no longer endemic,
approximately 700-800 cases occur each year in Australia in travellers
who have been infected elsewhere.

Translation
o Endemic means a disease is continuously present in a region. Malaria used to be endemic in
Australia.
Source
o National Health and Medical Research Council (NHMRC) of Australia.
= 23 April 2021
= https://www.nhmrc.gov.au/about-us/news-centre/australias-investment-eradicating-
malaria

How | Died Today,

See death certificates on page 41.



https://ourworldindata.org/malaria
https://www.nhmrc.gov.au/about-us/news-centre/australias-investment-eradicating-malaria
https://www.nhmrc.gov.au/about-us/news-centre/australias-investment-eradicating-malaria
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That's a Kmodo dragoﬁ stalking a deer. Is he wearing a GoPro?
e https://en.wikipedia.org/wiki/Komodo_dragon



https://en.wikipedia.org/wiki/Komodo_dragon
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What a specimen!
e https://en.wikipedia.org/wiki/Komodo (island)

That’s southeast Asia.

e https://en.wikipedia.org/wiki/Southeast Asia



https://en.wikipedia.org/wiki/Komodo_(island)
https://en.wikipedia.org/wiki/Southeast_Asia
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SOUTHEAST ASIA
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Okay, see Indonesia? It’s all beige colored. Now find Port Headland on the north coast of Australia and follow
the line of longitude upwards ... do you see the triangle formed Sumba, Sumbawa, and Flores? Komodo Island
is the little unnamed island between the three islands.

e https://en.wikipedia.org/wiki/Southeast Asia
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The red dot is Komodo Island.

e Now that you know where they live, don’t be a
douchebag by supporting animal trafficking. Let
them live in peace, eating deer.

e https://en.wikipedia.org/wiki/Komodo (island)

Death Certificates

Medical Examiner’s and Coroners’ Handbook on Death Registration and Fetal Death Reporting
e Summary
o This is a 128-page pdf from the CDC, giving guidance to medical examiners and coroners on how
to fill out a death certificate. Plus details on how to report the death of a fetus (think, baby inside
the womb a.k.a. uterus).
o Page 21 has definitions of: natural, accident, suicide, homicide, Could not be determined, and
Pending investigation.
e Source


https://en.wikipedia.org/wiki/Komodo_(island)
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o CDC
= 2003
* It's a 128-page pdf.
=  https://www.cdc.gov/nchs/data/misc/hb _me.pdf

Physicians’ Handbook on Medical Certification of Death
e Summary
o This is a 56-page pdf from the CDC, giving guidance to medical doctors on how to fill out a death
certificate.
o There are 13 cases of death. Fairly typical grisly doctor stuff. It's written in technical medical
language but you can kind of follow along.
e Cases

Case #1: Pancreatitis

= “Pan kree ah tight iss”

= Your pancreas (“pan kree us”) lives under your stomach. It makes insulin whose job in life
is to allow sugar inside cells. The insulin is secreted into the blood — that way it gets
everywhere in the body.

= And the pancreas makes digestive juices that get secreted into the small intestine.

= This person’s pancreas was inflamed so badly the person died. There are quite a few
causes of pancreatitis.

Case #2: Pulmonary Embolism

“Pull mon air ee”

“Em ball iz um”

Pulmonary is a fancy word for lungs.

‘Pulmonary embolism’ means a blood clot went to the lungs .. and in this case it was big
enough to fatally disrupt the blood from being oxygenated.

Case #3: Heart attack a.k.a. Myo-cardial Infarction
=  “My oh card ee ul’
= “Infark shun”
= The coronary arteries that supply the heart were narrowed so not enough blood was
supplied to the heart (which is a muscle). The heart stopped beating.

Case #4: Pulmonary Embolism
= Another blood clot to the lungs.

Case #5: Pseudomonas aeruginosa sepsis

“Sue dough moan us”

“air oo jin oh sa”

“sep siss”

Pseudomonas aeruginosa is a bacteria. It was growing in the blood (think, millions of them).
Death was by blood poisoning (a.k.a. sepsis).

Case #6: Pneumocystis carinii pneumonia
=  “New moh siss tiss”
= “carin ee eye”
= Pneumo-cystis carinii is a weird organism that used to be considered a protozoan (think,
single-celled amoeba) but is actually a fungus.
» This patient had HIV/AIDS, so the immune system got clobbered. Then the fungus caused
pneumonia, resulting in death.
e The CDC has loads of information.
e https://www.cdc.gov/fungal/diseases/pneumocystis-pneumonia/index.html

Case #7: Acute exacerbation of obstructive airway disease


https://www.cdc.gov/nchs/data/misc/hb_me.pdf
https://www.cdc.gov/fungal/diseases/pneumocystis-pneumonia/index.html
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The patient was a heavy smoker which results in lung damage called Chronic Obstructive
Pulmonary Disease (COPD).

But things got suddenly worse which is called an ‘acute exacerbation’ (“ex ass er bay
shun”).

Case #8: Acute renal failure

“ree nul”

Acute means sudden.

Renal failure means kidney failure.

This woman had severe diabetes and she ended up in a type of coma that can happen
with diabetes. She was severely dehydrated and that can be associated with kidney failure.
Take note, just because you're thirsty doesn’t mean you get kidney failure. This is a well-
known diabetes scenario that was described in this case.

Case #9: Rupture of left ventricle

This man had a heart attack. When there is a heart attack there is death of heart muscle;
usually at a precise location. Make a fist — that’s your heart. It's all muscle but has 4 hollow
chambers. Sometimes with a heart attack, the region of dead muscle can become so weak
that it can rupture which is what happened in this case. The lower left chamber of the heart
called the left ventricle ruptured. It is the powerhouse chamber, so if it ruptures, that's bad
news.

Case #10: Escherichia coli Meningitis

Case #11

“Esher ish ee ah”

“kow” — kow rhymes with low — “lie”

“Men inj eye tiss”

This premature baby died of meningitis — an infection of the lining of the brain.

The bacteria that caused it was Escherichia coli, better known as E. coli because no one
can spell Escherichia except those brainiac kids in spelling bees.

: Hemorrhagic Shock

“Hee mow raj ick”

This is quite a sad case. These are all true stories in this handbook.

The key word to understand is placenta (“plah cent ah”) which is the interface between
mother and baby. (See page 84 of Hidden Zoo for lots of detail on the placenta).

A 30-year old woman at the 36-week mark of pregnancy suffered from a placental
abruption (“plah cent ul” “abrup shun”). That means the placenta abruptly peels away from
the uterus (womb) and bleeding results. This condition can be mild / moderate / severe. In
this case it was severe and the mother bled to death — that’s hemo-rrhagic shock.

The baby also died. There was a separate death certificate for the baby.

Case #12: Undetermined Natural Causes

This 92-year old man died of old age, basically. But you can't call it old age on the death
certificate!

Case #13: Congestive Heart Failure (CHF)

The key word here is ‘congestive.” You know when your nose is stuffed up? That’s nasal
congestion. This can happen with the heart, kinda sorta.
What'’s the flow of blood through the 4 chambers of the heart?
e Blood returning from body - Right Atrium = Right Ventricle - lungs (so the blood
gets oxygenated) - back to the heart > Left Atrium - Left Ventricle - body. It's
a loop.
e In shorthand:
o RA>RV->lungs > LA> LV
e When the Left Ventricle (LV) fails, the blood backs up into the lungs. That’s the
congestion. Makes it hard to breathe. That's Congestive Heart Failure (CHF).
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Instead of the nose being congested, it’s the lungs. And the failing heart is the cause
of the problem.
= CHFis avery complicated topic. We spend oodles of time learning about it in medical school
and internship (a.k.a. residency). Every medical doctor, regardless of specialty, has to
possess an understanding of CHF.
= Here’s more information on CHF from Johns Hopkins Medicine which is also a great source
of information. The first paragraph of this article explains CHF nicely.
e Johns Hopkins University is in Baltimore, Maryland.
e https://www.hopkinsmedicine.org/health/conditions-and-diseases/congestive-
heart-failure-prevention-treatment-and-research

e Source
o CDC
= 2003
= It's a 56-page pdf.
= The Mobile app has the same cases.
= https://www.cdc.gov/nchs/data/misc/hb_cod.pdf

Death Certificates — coronavirus

Certifying Deaths Due to Coronavirus Disease (COVID-19)
e Summary
o This is a 3-minute CDC video with instructions on how to fill out the death certificate when
coronavirus is the cause.
e Source
o CDC
= 4 May 2020
= https://www.youtube.com/watch?v=o0L3VMwieAms

GUIDANCE FOR CERTIFYING COVID-19 DEATHS
e Summary
o Thisis a State of Hawaii 1-page summary on how to fill out the death certificate when coronavirus
is the cause. Fairly similar idea to the CDC video above.
e Source
o Hawaii.gov: Department of Health: Vital Records
= 2022
= https://health.hawaii.gov/vitalrecords/quidance-for-certifying-covid-19-deaths/

GUIDANCE FOR CERTIFYING COVID-19 DEATHS
e Summary
o Thisis a State of Montana summary on how to fill out the death certificate when coronavirus is the
cause. Similar to the Hawaii site but more examples.
e Source
o Montana.gov
= No date
= https://dphhs.mt.gov/vitalrecords/certificationofcovid-19



https://www.hopkinsmedicine.org/health/conditions-and-diseases/congestive-heart-failure-prevention-treatment-and-research
https://www.hopkinsmedicine.org/health/conditions-and-diseases/congestive-heart-failure-prevention-treatment-and-research
https://www.cdc.gov/nchs/data/misc/hb_cod.pdf
https://www.youtube.com/watch?v=oL3VMwieAms
https://health.hawaii.gov/vitalrecords/guidance-for-certifying-covid-19-deaths/
https://dphhs.mt.gov/vitalrecords/certificationofcovid-19
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Death Certificate — gangster Al Capone
... in case you were wondering

That’s the gangster Al Capone.
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Al Capone

e Summary
o The death certificate of the gangster Al Capone is % down this Wikipedia page, just before the

references.

WClick on the death certificate to read the (verbatim) findings:
e TImmediate cause of death: Bronchopneumonia

e Due to: Apoplexy
o | saw Al Capone’s jail cell at Alcatraz Island, San Francisco. Very cool. Go visit!
e Translation:
o Broncho-pneumonia
= “Bronk oh”
= This is pneumonia. The major airways (bronchus singular, “brong kuss”) (bronchi plural,
“bronk eye”) are affected also.
= The 9 in bronchi gets turned into an ‘0’ to make broncho. That’'s medical grammar, so
awesome at being confusing.
o Apoplexy
= “App oh plex ee”
= Thisis an old-school term for a Stroke. Sometimes when you get a Stroke you can no longer
control your throat muscles and can inhale your stomach secretions and end up with
pneumonia. That’s what seemingly happened to Al Capone.

information should be carefully supplied

IMothcr Father




e Source

o https://en.wikipedia.org/wiki/Al _Capone
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Death Certificate — an unfortunate pilot killed in a plane crash

In case you were wondering
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Death certificate

Summary

Lg"‘:;i 233,

CTTY OF KEW YORK

o This is the death certificate of a pilot who died in a plane crash.

Details

| Crushed Chest & Abdomen;

A w0

o The pilot is Eddie Schneider who is 29 years old and has set previous speed records in the United

States.

o Itis 23 December 1940 at 1:25 pm.
o Eddie is flying at 600 feet Above Ground Level (AGL) - the tail of his plane is struck by another

plane - Eddie’s plane goes into a spin - plane crashes - Eddie dies.

The death certificate reads:

o Crushed chest & abdomen;

crash.
Translation

Hemothorax & hemoperitoneum:

in aeroplane


https://en.wikipedia.org/wiki/Al_Capone

o Crushed chest
When your chest is suddenly and violently crushed that is bad. The major blood vessels
may detach from the heart. This is not the same as being crushed by a python, which is a
slow process. And when a jack fails and the vehicle crushes your chest, that could be
sudden or slow — depends on how fast and how much weight falls on your chest.

o Crushed abdomen

Not good. Probably massive bleeding.

o Hemo-thorax

“Hee mow” “Thor axe”
That means there is blood in the chest cavity.

o Hemo-peritoneum

e Source

" G

“‘Hee mow” “pear it on nee um”
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The abdominal organs are wrapped in a kind of biological Saran Wrap called the
peritoneum. The presence of blood inside this (which there isn’'t supposed to be) is called

hemo-peritoneum.

o https://en.wikipedia.org/wiki/Death certificate

o https://en.wikipedia.org/wiki/Eddie August Schneider

What is Asphyxia?
e Summary

Asphyxial

o ‘“assfix ee ah”
o Simple and readable article on asphyxia.
o There are definitions of:

e Source
o WebMD
e Source

Choking

Aspiration

Suffocation (smothering)
Strangulation

Drug Overdose (OD)

Birth asphyxia

Seizure

Chemical asphyxia

Carbon Monoxide poisoning
Cyanide poisoning
Hydrogen Sulphide poisoning

2021
https://www.webmd.com/first-aid/asphyxia-overview

o Rachel Reiff Ellis


https://en.wikipedia.org/wiki/Death_certificate
https://en.wikipedia.org/wiki/Eddie_August_Schneider
https://www.webmd.com/first-aid/asphyxia-overview
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Pathology of Asphyxial Death

e Summary
o Technical details on asphyxia.
o on the Terminology page.
e Verbatim
o "Asphyxia" is a term derived from Greek that literally translates as
"stopping of the pulse."
e Source
o Medscape
= 2016 January 24
= https://emedicine.medscape.com/article/1988699-overview

e  Authors

= Michael A Graham, MD, pathologist, Medical Examiner

= Marianna Sandomirsky, MD, pathologist, Medical Examiner
e Chief Editor

= J Scott Denton, MD, pathologist, coroner

Asphyxia
e There are links to sub-types of asphyxia.
e https://en.wikipedia.org/wiki/Asphyxia

See Asphyxia on page 41 of the bibliography

How does a Python kill you?



https://emedicine.medscape.com/article/1988699-overview
https://en.wikipedia.org/wiki/Asphyxia

Atria

Pericardial fluid

Parietal
pericardium (cut)

Visceral
pericardium (cut)

Pericardial Sac

That’s your heart. Just remember that for now.
e https://en.wikipedia.org/wiki/Pericardium

Snake constriction rapidly induces circulatory arrest in rats

e Summary
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e Scientists offered unconscious rats to hungry pythons and measured a whole wack of scientific
parameters in the soon-to-be-dead rats.
e Okay ... no doubt aboutit ... this is fascinating ... but you need to learn some anatomy (the parts)
and some physiology (how the parts work).
e Anatomy & Physiology

e Pericardium

e}

“pair ee card ee um”
or
“pair ih card ee um”

The pericardium is the slippery sac the heart sits inside. It's the blue sac in the diagram

above.

Except it’s a little more complex than this. Imagine you put the heart into a plastic bag. Now
put that plastic bag inside another one. The two bags are the pericardium a.k.a.
pericardial sac. Furthermore, the two bags are so close together that there is only a
‘potential space’ between them. Or at the very least, only a tiny volume of fluid in that space

— that’s very important. In the diagram above:
= Theinner bag is the visceral pericardium (“viss er ul”).
= The outer bag is the parietal pericardium (“pa rye et ul’).
= Don’t obsess on the names, just remember it's two bags.

e Tamponade

o

“tam pon odd” .. but more like “tam pon ahd”


https://en.wikipedia.org/wiki/Pericardium
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o This is a bad thing.
o If fluid gets into that potential space between the two sacs, the heart cannot expand. This
can kill you or a rat.

Pressures

Now it's gonna get more technical, so put your thinking cap on.
Pressure

o If you make a fist and push your knuckles into the palm of your hand, that’s pressure you're
feeling. Pressure is force per unit area.

o This is measured in milli-meters (mm) of mercury ... which is confusing because what does
that have to do with your fist? In fact, we measure pressure by how much the earth’s
atmosphere pushes on things. And the way this is measured in a lab is how high the mercury
in a glass tube rises. Specifically, how many milli-meters does it rise. So that’s why the units
of pressure are ‘millimeters of mercury.’

Diastolic pressure

o ‘“die ass tall ick”

o This is the blood pressure when the heart relaxes.
Pericardial pressure

o This is pressure inside the pericardial sac. If this pressure is even a tiny bit higher than
diastolic pressure inside the heart, the heart cannot expand. This is the mechanism of
tamponade. Even 3 mm higher can cause tamponade.

When the python squeezes the rat, there is a massive rise (150 mm) in pericardial pressure. The
heart cannot expand at all. This is extreme tamponade. The rat dies of ‘circulatory arrest’ since
the blood can no longer circulate.

Asphyxia?

Now ... in terms of asphyxia ... the old school of thought was that the python prevented the lungs
from expanding ... and this is probably true since the chest is being compressed. And this fits the
definition of asphyxia, which is kind of broad. But importantly, the scientific study showed that the
tamponade occurred very rapidly. So asphyxia probably has a lesser role to play. You are free to
ruminate on these differences when a python is squeezing you to death.
There were lots of other parameters measured.

o Heart rate decreased by half.

o Blood pressure in the periphery decreased by half.

o Blood pressure in the chest increased 6-fold.

o Potassium levels in the blood increased.
| skipped some details, like exactly how that pericardial pressure rises so rapidly (other than the
obvious python exerting pressure) ... and that’s because | don'’t really know. | think it's because the
pressure inside the chest cavity (Central Venous Pressure) rises rapidly. But what I’'m not sure about
is if the volume of fluid in the pericardial sac actually increases. | kind of don’t think so. Someone
knows ... let me know svp.

Verbatim

Source
[ ]

Authors

As legless predators, snakes are unique in their ability to immobilize
and kill their prey through the process of constriction, and yet how this
pressure incapacitates and ultimately kills the prey remains unknown.

o Okay, if nothing else, the term “legless predator” is ominous and strange.

Journal of Experimental Biology
o 1July 2015
o https://journals.biologists.com/jeb/article/218/14/2279/14389/Snake-constriction-rapidly-
induces-circulatory

Scott M. Bobac
Katelyn J. McCann
Kevin A. Wood

Patrick M. McNeal
Emmett L. Blankenship
Charles F. Zwemer


https://journals.biologists.com/jeb/article/218/14/2279/14389/Snake-constriction-rapidly-induces-circulatory
https://journals.biologists.com/jeb/article/218/14/2279/14389/Snake-constriction-rapidly-induces-circulatory
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e |nstitution
e Dickinson College, Department of Biology, Carlisle, Pennsylvania, USA
e All Pets Emergency and Referral Clinic, Apharretta, Georgia, USA

See Asphyxia on page 41.

Strangulation

2019 Crime in the United States — Expanded Homicide Data Table 9
e Summary

o When in doubt, ask the FBI.

o There were 13,927 murders in the USA in 2019, and 64 were by strangulation.
e Source

o FBI

= https://ucr.fbi.gov/crime-in-the-u.s/2019/crime-in-the-u.s.-2019/topic-
pages/tables/expanded-homicide-data-table-9.xls

‘I thought | was about to die’: Management of non-fatal strangulation in general practice
e Summary
o No doubt about it, this is morbidly fascinating.
o Table 1 gets into the nitty gritty of what actually gets squeezed shut —was it a vein, artery, or airway?
The fancy terms are:
= Venous occlusion
= Arterial occlusion
= Airway occlusion
o Occlusion (“awk clue zhun”) means flow — either blood or air — through a tube is blocked.
e Verbatim

o Pressure to the neck can be via one or two hands applying the pressure
(manual strangulation), by applying pressure using a forearm from behind
(chokehold strangulation), or using a ligature or object. Pressure can be
gradually exerted, sudden, or on-off in nature, particularly during a
prolonged struggle or dynamic assault. Research from the 1940s on
institutionalised ‘volunteers’ demonstrated a consistent sequence of
events during strangulation.?* Generally, loss of consciousness occurred
around 6.8 seconds (range 4-10 seconds), possible anoxic seizure by


https://ucr.fbi.gov/crime-in-the-u.s/2019/crime-in-the-u.s.-2019/topic-pages/tables/expanded-homicide-data-table-9.xls
https://ucr.fbi.gov/crime-in-the-u.s/2019/crime-in-the-u.s.-2019/topic-pages/tables/expanded-homicide-data-table-9.xls
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14 seconds (range 11-17 seconds) and, occasionally, urinary incontinence
from 15 seconds and then faecal incontinence from 30 seconds.?‘There was
often a period of post-strangulation confusion, often without awareness
of their loss of consciousness.

e Translation
o Ligature means something like a rope or wire.
o Anoxic seizure means a seizure caused by a complete lack of oxygen.
o Urinary incontinence means loss of control of the bladder, in other words, pee your pants.
o Feacal incontinence means loss of control of the bowels, in other words, poop your pants.
= Faecal is the British (or Australian) spelling.
= Fecal is the American spelling.
e Source
o Australian Journal of General Practice
=  https://www1.racgp.org.au/ajgp/2022/november/management-of-non-fatal-strangulation

Carbon monoxide poisoning

See All Things Blood on page 715 of the bibliography.

Cyanide

C=N

e Cyanide is a Carbon (C) atom triple bonded to a Nitrogen (N) atom. Does that help you?
e https://en.wikipedia.org/wiki/Cyanide

N 4 4 ~— 7' ~ - i .
What color are those robin eggs? Cyan. The lips turn this color with Cyanide poisoning.
e https://en.wikipedia.org/wiki/Cyan

Cyanide: Exposure, Decontamination, Treatment

e Summary
o This is all rather practical advice on cyanide poisoning. It takes about 3 minutes to read.


https://www1.racgp.org.au/ajgp/2022/november/management-of-non-fatal-strangulation
https://en.wikipedia.org/wiki/Cyanide
https://en.wikipedia.org/wiki/Cyan
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o CDC
= 7 February 2023
= https://www.cdc.gov/chemicalemergencies/factsheets/cyanide.html#:~:text=Symptoms%?2
0from%20cyanide%20poisoning%20can,High%200r%20low%20blood%20pressure

Mitochondria

h=

Mitochondrial DNA

See that weird thing that got zoomed up in size? That's a mitochondria — it's one of those words that ends up
being either singular or plural. The technical singular is mitochondrion (“might oh kon dree on”). Most
definitely don’t lose sleep over this. And don’t lose sleep over the mitochondrial DNA — it's not important
here.

e Please pay attention to this normal sequence of operations:

o When you eat food containing sugar (glucose) ... it ends up in your stomach ... then your
intestines extract the glucose ... then the glucose gets sent all over the body in the blood ... the
glucose eventually ends up inside a cell ... and gets broken down via 10 chemical steps to
something called pyruvate (“pie roo vate”) ... the pyruvate ends up inside the mitochondria ... and
it gets turned into energy.

e Cyanide poisons the mitochondria. Put another way, cyanide stops energy metabolism.
e https://en.wikipedia.org/wiki/Mitochondrial DNA



https://www.cdc.gov/chemicalemergencies/factsheets/cyanide.html#:~:text=Symptoms%20from%20cyanide%20poisoning%20can,High%20or%20low%20blood%20pressure
https://www.cdc.gov/chemicalemergencies/factsheets/cyanide.html#:~:text=Symptoms%20from%20cyanide%20poisoning%20can,High%20or%20low%20blood%20pressure
https://en.wikipedia.org/wiki/Mitochondrial_DNA
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ATP synthase particles

Intermembrane space
Matrix

Ribosome

Granules

Inner membrane
Outer membrane

Deoxyribonucleic acid (DNA)

That's a mitochondria.
e See the Matrix? That’s where the pyruvate ends up.
e See that thing called the Inner membrane? Located on this is a fantastically complex set of chemical
structures called the electron transport chain (etc).
e Source
o https://en.m.wikipedia.org/wiki/File:Animal _mitochondrion_diagram_en_%28edit%29.svg
= Mariana Ruiz Villarreal LadyofHats who states: the diagram i made myself
using adobe illustrator



https://en.m.wikipedia.org/wiki/File:Animal_mitochondrion_diagram_en_%28edit%29.svg
https://commons.wikimedia.org/wiki/User:LadyofHats
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That’s a drawing of a mitochondria with only the inner membrane.

e See what is labelled as the Electron transport chain?

e See the blue blob labelled Cyt? That means Cytochrome c oxidase — it's an enzyme (a chemical
speeder upper). Getting downright technical, cyanide inhibits cytochrome ¢ oxidase. The electrons cannot
flow. Energy cannot be produced. This is also known as chemical asphyxia.

That was an entire semester reduced to a paragraph and falls far short of the complexity.
https://en.m.wikipedia.org/wiki/Electron_transport chain

See Asphyxia on page 41.


https://en.m.wikipedia.org/wiki/Electron_transport_chain
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L | R
That’s your heart.
e The heart is a pump but it also needs blood itself because it's a muscle. Blood carries the oxygen and

sugar (glucose) that the muscle needs to contract.
e https://en.wikipedia.org/wiki/Heart



https://en.wikipedia.org/wiki/Heart
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Superior vena cava —_|

\\ ‘ ( Aortic arch

Pulmonary trunk

Ascending aorta Left pulmonary

artery
Left coronary

artery Left pulmonary

veins

Right coronary

anery Circumflex artery

Anterior cardiac

Great cardiac veir
veins

Anterior
interventricular
artery

Marginal artery

Inferior vena cava\j_‘

That’s your heart.

The big curving red tube is the aorta carrying blood out of the heart. It is the diameter of a garden hose and
is the largest artery in the body. It is insanely cool to feel the aorta of a living person during cardiac surgery.
It has a definite feel of pressure to it. It's a bit like pushing into a wiener dog balloon that is decently inflated.
Kinda sorta.

See the Right coronary artery? It arises at the very bottom of the aorta at the aortic root (not labelled). It
is the blood supply to the right ¥ of the heart.

See the Left coronary artery? It also arises at the aortic root. It the blood supply to the left %2 of the heart.
https://en.wikipedia.org/wiki/Heart



https://en.wikipedia.org/wiki/Heart
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That's a Heart Attack.
e The RCA (Right Coronary Artery) is okay.
e The LCA (Left Coronary Artery) has a blockage where the black spot is — the arrow labelled 1 is pointing

at it. Downstream from the blockage, the heart muscle tissue dies, which is the dark gray region where the
three arrows from 2 are pointing.

e https://en.wikipedia.org/wiki/Right coronary artery

Coronary arteries
e Summary
o This is a simple diagram of the blood supply of the heart. It shows:
= Right Coronary Artery (RCA)
e Notice how it descends on the front (anterior) surface of the heart then wraps
around the back (posterior). During its whole course, small branches of the artery
(not shown) penetrate the heart and supply the muscle.
= Left Coronary Artery (LCA)
= Circumflex Artery
e It's a branch of the LCA. It heads to the back surface of the heart.
e Source
o The Texas Heart Institute
= No date, no author.

=  hitps://www.texasheart.org/heart-health/heart-information-center/topics/the-coronary-
arteries/



https://en.wikipedia.org/wiki/Right_coronary_artery
https://www.texasheart.org/heart-health/heart-information-center/topics/the-coronary-arteries/
https://www.texasheart.org/heart-health/heart-information-center/topics/the-coronary-arteries/
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Coronary Artery Anatomy (3D Anatomy Tutorial)
e Summary

o This is a 5-minute video on the coronary arteries that supply the heart. It's in 3D.

o This makes more sense if you first look at the article above by the Texas Heart Institute.
e Source

o Geeky Medics

o 17 May 2019

o https://www.youtube.com/watch?v=xulFY3onWPQ

Coronary artery disease
e Summary
o Cardiologist Stephen Kopecky, M.D. gives a 5-minute video all about the Coronary Artery Disease,
which is essentially narrowing of the coronary arteries = leading to reduced blood supply to the
heart.
e Source
o Mayo Clinic
= YouTube video is embedded. 11 Feb 2022
o https://lwww.mayoclinic.org/diseases-conditions/coronary-artery-disease/symptoms-causes/syc-
20350613

Corona of sun

What is the Sun’s Corona?

e There is a NASA photo and details on the corona.
e 22 July 2021

e https://spaceplace.nasa.gov/sun-corona/en/

Stellar corona
e Loads of images.
e https://en.wikipedia.org/wiki/Stellar _corona

Coronavirus name

A Novel Coronavirus from Patients with Pneumonia in China
e Summary
o The authors describe the virus as having the appearance of the solar corona.
o This paper was already mentioned on Page 1 of the bibliography.
e Verbatim
o Virus particles had quite distinctive spikes, about 9 to 12 nm, and gave
virions the appearance of a solar corona.
e Translation
o nm means nano-meter. Recall that the coronavirus is about 100 nm in diameter. So the spikes at 9
to 12 in size are about 1/10" the size of the virus.
e Source
o New England Journal of Medicine
= 24 Jan 2020
= https://www.nejm.org/doi/full/10.1056/NEJM0a2001017

e Authors
o Zhu et al, specifically:


https://www.youtube.com/watch?v=xuIFY3onWPQ
https://www.mayoclinic.org/diseases-conditions/coronary-artery-disease/symptoms-causes/syc-20350613
https://www.mayoclinic.org/diseases-conditions/coronary-artery-disease/symptoms-causes/syc-20350613
https://spaceplace.nasa.gov/sun-corona/en/
https://en.wikipedia.org/wiki/Stellar_corona
https://www.nejm.org/doi/full/10.1056/NEJMoa2001017
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o Na Zhu, Ph.D., Dingyu Zhang, M.D., Wenling Wang, Ph.D., Xingwang Li, M.D., Bo Yang, M.S.,
Jingdong Song, Ph.D., Xiang Zhao, Ph.D., Baoying Huang, Ph.D., Weifeng Shi, Ph.D., Roujian
Lu, M.D., Peihua Niu, Ph.D., Faxian Zhan, Ph.D., Xuejun Ma, Ph.D., Dayan Wang, Ph.D., Wenbo
Xu, M.D., Guizhen Wu, M.D., George F. Gao, D.Phil., and Wenjie Tan, M.D., Ph.D.

o They are part of the China Novel Coronavirus Investigating and Research Team

See Asphyxia on page 41.

See the Coronary Artery information on page 45.

See the Death Certificate details on page 40.

Signs and Symptoms

Signs and Symptoms

e Summary
o This is a classic description by a medical doctor in 1968.
e Verbatim

o Most physicians, if asked to distinguish between signs and symptoms, would
reply in a fashion something like this:

o A symptom is a manifestation of disease apparent to the patient himself,
while a sign is a manifestation of disease that the physician perceives.

o The sign is objective evidence of disease; a symptom, subjective.

o Symptoms represent the complaints of the patient, and if severe, they
drive him to the doctor's office. If not severe, they may come to light
only after suitable questions. The patient perceives, for example,
subjective pains and discomforts [Doctor, I have a bad headache], or
disturbances of function [Doctor, I can't move my arm the way I used tol],
or some simple appearance [Doctor, I have had this rash for the past ten
days and I'm worried about it].

e Source
o Journal of the American Medical Association (JAMA)
=  JAMA (“Ja ma”) is a pretty famous journal in Medicine.
= 28 October 1968
o https://jamanetwork.com/journals/jama/article-abstract/341611
e  Author
o Lester S. King, MD



https://jamanetwork.com/journals/jama/article-abstract/341611
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Case Fatality Rate (CFR)

Case Fatality Ratios
e Summary
o The simple math for calculating the Case Fatality Rate is at the very top.
o There are examples of the Case Fatality Rate due to eating food that has been infected by various
types of bacteria.

= W Click on Table 13: In the United States in 2015 there were 77 deaths (from what could
loosely be called ‘food poisoning’) in a total of 20,107 cases.

77 deaths = 0.0038 (that’s a fraction)
20,107 cases

Now multiply the fraction by 100 to get a %.
0.0038 x 100 = 0.38% (that’s a percent) = That's the Case Fatality Rate.

o This data is from a CDC division called the Foodborne Diseases Active Surveillance Network
(FoodNet).
o By the way, in the Table you'll see a bacteria named Yersinia. Is that the Plague bacteria, Yersinia
pestis? No. It's a cousin called Yersinia entero-lytica which causes diarrhea.
e Source
o CDC
= 8 March 2016
=  https://www.cdc.gov/foodnet/reports/data/case-fatality.html

Principles of Epidemiology in Public Health Practice: Lesson 3: Measure of Risk: Section 3: Mortality
Frequency Measures
e Summary
o Thisis a CDC course.
o Case Fatality Rate is % way down the page.
o There are loads of Mortality definitions:
= Crude Death Rate
= Cause-specific Death Rate
= Neo-natal Mortality Rate
e These are deaths before, during, and shortly after delivery of the baby. It's a window
in time.
e Neo means new. Natal means birth.
= Infant Mortality Rate
= Maternal Mortality Rate


https://www.cdc.gov/foodnet/reports/data/case-fatality.html
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= Case Fatality Rate
= And more.

o There are many examples and Q&A exercises.

o This webpage showcases how epidemiologists at the CDC thoroughly analyse data. But this stuff
takes time — usually years. And the more time there is, the more data that is analysed. Then the
patterns emerge.

e Source
o CDC
= 18 May 2012
= https://www.cdc.gov/csels/dsepd/ss1978/lesson3/section3.html

Correlation

CORRELATION IS NOT CAUSATION!

I ICE CREAM SALES
B SHARK ATTACKS

JAN MAR MAY JUL SEP NOV

Both ice cream sales and shark attacks increase when the weather is hot
and sunny, but they are not caused by each other (they are caused by
good weather, with lots of people at the beach, both eating ice cream

and having a swim in the sea)

Correlation Definitions, Examples & Interpretation
e Summary
o Thatfabulous graph above of sharks and ice cream is in this article.
o These are excellent, concise, simple definitions with easy examples. They don’t kill you with

jargon.
e Source
o Simply Psychology
= 2020
= https://www.simplypsychology.org/correlation.html
= By the way, the link at the top left of this page to Theories opens up to all sorts of
coolness on psychology.
e Source

o Dr. Saul Mcleod, PhD psychology

Correlation and Causality
e Summary
o This is a 10 minute video by Salman Khan all about the nuances of cause and correlation.
He’s a fabulous teacher and is funny and a bit quirky. He has a Master of Science (MSc) in
engineering from the Massachusetts Institute of Technology (MIT) and a Master of Business
Administration (MBA) from Harvard University.


https://www.cdc.gov/csels/dsepd/ss1978/lesson3/section3.html
https://www.simplypsychology.org/correlation.html
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e Source
o Khan Academy

= There are vast amounts of high-quality information on the Khan Academy website,
covering everything from math to biology to astronomy to finance. They start simple
and build up to complex.

= If you are useless at helping your kid with their homework because you have no idea
how to multiply fractions (%2 x ¥ = ?7?), send them to this free site.

=  https://www.khanacademy.org/math/probability/xa88397b6:scatterplots/estimating-
trend-lines/v/correlation-and-causality

Who first coined the phrase "correlation does not imply causation"?
e Some decent guesses here.
e Stack Exchange
o 2021
o https://stats.stackexchange.com/questions/551312/who-first-coined-the-phrase-correlation-does-
not-imply-causation

Nuns with Shotguns

The shotgun is from a Manga doll | bought in Amsterdam. Full disclosure ‘n all that.

Risk Factors

People with Certain Medical Conditions
e Summary
o Thisis the CDC page on COVID Risk Factors (RF). It’s pretty thorough and readable.
e Suggestion
o If you're curious about the risk factors on anything, then Google this:
= CDC risk factors [ name of disease or illness ]
= e.g., CDC risk factors Breast Cancer
= e.g., CDC risk factors drowning
o Ifthere is no hit for the CDC, then Google this:
= risk factors [ name of disease or illness ]
e Source
o CDC
= 19 October 2022


https://www.khanacademy.org/math/probability/xa88397b6:scatterplots/estimating-trend-lines/v/correlation-and-causality
https://www.khanacademy.org/math/probability/xa88397b6:scatterplots/estimating-trend-lines/v/correlation-and-causality
https://stats.stackexchange.com/questions/551312/who-first-coined-the-phrase-correlation-does-not-imply-causation
https://stats.stackexchange.com/questions/551312/who-first-coined-the-phrase-correlation-does-not-imply-causation
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=  hitps://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-
conditions.html

Body Mass Index (BMI)

Mayo Clinic BMI and waist circumference calculator
e Verbatim
o Body mass index (BMI) uses weight and height to estimate body fat.
e Formula
o Body Mass Index (BMI) = weight / height?
Yes, your weight divided by your height squared.
= This formula is based on the metric system, meaning weight in kilograms and height in
centimeters.
= You may notice in my formula the number 703. It’s a correction factor for converting Imperial
units (pounds and inches) to metric (kg and centimeters). This is a non-issue if you use an
automated calculator.
e Summary
o This website has a calculator to figure out your Body Mass Index (BMI) using either pounds and
inches, or kilograms and centimeters. Plus it asks for your age.

e Examples
o Ifyou are 5 feet tall and weigh 85 pounds you are probably underweight. Not enough fat. Your BMI
is 17.
o Ifyou are 5 feet tall and weight 300 pounds you are probably overweight. Too much fat. Your BMI
is 59.

o Ifthe BMI is greater than 30, that’s starts to be a concern for Obesity.
o Ifthe BMlis less than 17, that’s starts to be a concern for Anorexia (the eating disorder). A BMI
of 15 would be severe Anorexia.
e Source
o Mayo Clinic
=  https://www.mayoclinic.org/diseases-conditions/obesity/in-depth/bmi-calculator/itt-
20084938

Adult BMI Calculator

e Summary

o There is the CDC version of the calculator, and there are loads of links on BMI.
e Source

o CDC

= 2 September 2022
=  https://www.cdc.gov/healthyweight/assessing/bmi/adult _bmi/english_bmi _calculator/bmi
calculator.html



https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.mayoclinic.org/diseases-conditions/obesity/in-depth/bmi-calculator/itt-20084938
https://www.mayoclinic.org/diseases-conditions/obesity/in-depth/bmi-calculator/itt-20084938
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html
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Definitions

The ONLINE ETYMOLOGY DICTIONARY has simple definitions if you like work origins a.k.a. etymology.

En-demic
o 'particular to a people or locality," 1650s (endemical), with -ic +
Greek endemos "native, dwelling in (a place), of or belonging to a people,"
from en "in" (see en- (2)) + demos "people; district" (see demotic). From 1660s

as a noun.
o https://www.etymonline.com/search?g=endemic
Epi-demic

o ¢.1600, "common to or affecting a whole people," originally and usually, though
not etymologically, in reference to diseases, from French épidémique,
from épidemié "an epidemic disease," from Medieval Latin epidemia, from
Greek epidemia "a stay in a place; prevalence of an epidemic disease" (especially
the plague), from epi "among, upon" (see epi-) + démos "people, district"
(see demotic). Also see -ic.

o https://www.etymonline.com/search?q=epidemic
Pan-demic

o of diseases, "incident to a whole people or region,”" 1660s, from Late
Latin pandemus, from Greek pandemos "pertaining to all people; public,
common," from pan- "all" (see pan-) + demos"people" (see demotic). Modeled
on epidemic; OED reports that it is "Distinguished from epidemic, which may
connote limitation to a smaller area." The noun, "a pandemic disease," is recorded
by 1853, from the adjective. Related: Pandemia.

= OED means Oxford English Dictionary.
o https://www.etymonline.com/search?g=pandemic
Pan-gea (Pangaea)
"supercontinent of the late Paleozoic era," 1924, from Greek pan- "all" (see pan-)
+ gaia "earth" (see Gaia). First attested in German, 1920, in Alfred Wegener's "Die
Entstehung der Kontinente und Ozeane" (but according to OED the word is not
found in 1914 first edition).
o https://www.etymonline.com/search?g=pangea
Pan-thalassa
o "universal sea," such as that which surrounded Pangaea, 1893 (Suess), from

Greek pan- "all" (see pan-) + thalassa "sea" (see thalasso-).
o https://www.etymonline.com/search?q=panthalassa
Pan-theon

o early 15c., Panteon "the Pantheon in Rome," from Latin Pantheon , name of a
temple dedicated to all the gods built in Rome c. 25 B.C.E. by Agrippa (since 609
C.E. made into the Christian church of Santa Maria Rotonda), from
Greek Pantheion (hieron) "(shrine) of all the gods," from pantheion, neuter
of pantheios, from pan- "all" (see pan-) + theios"of or for the gods,"
from theos "god" (from PIE root *dhes-, forming words for religious concepts). In

reference to any group of exalted persons from 1590s.
o https://www.etymonline.com/search?g=pantheon



https://www.etymonline.com/word/-ic
https://www.etymonline.com/word/en-#etymonline_v_38168
https://www.etymonline.com/word/demotic
https://www.etymonline.com/search?q=endemic
https://www.etymonline.com/word/epi-
https://www.etymonline.com/word/demotic
https://www.etymonline.com/word/-ic
https://www.etymonline.com/search?q=epidemic
https://www.etymonline.com/word/pan-
https://www.etymonline.com/word/demotic
https://www.etymonline.com/word/epidemic
https://www.etymonline.com/search?q=pandemic
https://www.etymonline.com/word/pan-
https://www.etymonline.com/word/Gaia
https://www.etymonline.com/search?q=pangea
https://www.etymonline.com/word/Pangaea
https://www.etymonline.com/word/pan-
https://www.etymonline.com/word/thalasso-
https://www.etymonline.com/search?q=panthalassa
https://www.etymonline.com/word/pan-
https://www.etymonline.com/word/*dhes-
https://www.etymonline.com/search?q=pantheon
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CDC

CDC address
Centers for Disease Control and Prevention, 1600 Clifton Road, Atlanta, GA 30329 USA
https://www.cdc.gov/contact/index.htm

Historical Perspectives History of CDC

Summary
o The CDC has gone through a few name changes.
o Center for Disease Control 1970
o Centers for Disease Control 1981

o Centers for Disease Control and Prevention 1992

Verbatim

o As the scope of CDC's activities expanded far beyond communicable
diseases, 1ts name had to be changed. In 1970 it became the Center for
Disease Control, and in 1981, after extensive reorganization, Center
became Centers. The words "and Prevention" were added in 1992, but, by
law, the well-known three-letter acronym was retained. In health
emergencies CDC means an answer to SOS calls from anywhere in the world,
such as the recent one from Zaire where Ebola fever raged.

Source

o CDC
= 09/19/98 =19 September 1998
= hitps://www.cdc.gov/immwr/preview/mmwrhtml/00042732.htm

CDC Organization
Summary

o The CDC has many Centers.
o % Click on a link to investigate.

Center for Forecasting and Outbreak Analytics (CFA)

Global Health Center (GHC)

National Center on Birth Defects and Developmental Disabilities (NCBDDD)

National Center for Chronic Disease Prevention and Health Promotion (NCCDPHP)

National Center for Emerging and Zoonotic Infectious Diseases (NCEZID)

National Center for Environmental Health (NCEH)/ Agency for Toxic Substances and Disease
Registry (ATSDR)

National Center for Health Statistics (NCHS)

National Center for HIV, Viral Hepatitis, STD, and TB Prevention (NCHHSTP)

National Center for Immunization and Respiratory Diseases (NCIRD)

National Center for Injury Prevention and Control (NCIPC)

National Center for State, Tribal, Local, and Territorial Public Health Infrastructure and Workforce
(NCSTLTPHIW)

National Institute for Occupational Safety and Health (NIOSH)

Source

o CDC
=  https://www.cdc.gov/about/organization/cio.htm



https://www.cdc.gov/contact/index.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/00042732.htm
https://www.cdc.gov/about/leadership/leaders/cfa.html
https://www.cdc.gov/about/leadership/leaders/ghc.html
https://www.cdc.gov/about/leadership/leaders/ncbddd.html
https://www.cdc.gov/about/leadership/leaders/nccdphp.html
https://www.cdc.gov/about/leadership/leaders/ncezid.html
https://www.cdc.gov/about/leadership/leaders/nceh.html
https://www.cdc.gov/about/leadership/leaders/nceh.html
https://www.cdc.gov/about/leadership/leaders/nchs.html
https://www.cdc.gov/about/leadership/leaders/nchhstp.html
https://www.cdc.gov/about/leadership/leaders/ncird.html
https://www.cdc.gov/about/leadership/leaders/ncipc.html
https://www.cdc.gov/about/leadership/leaders/ncstltphiw.html
https://www.cdc.gov/about/leadership/leaders/ncstltphiw.html
https://www.cdc.gov/about/leadership/leaders/niosh.html
https://www.cdc.gov/about/organization/cio.htm
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Scale

The Scale of the Universe 2

e Summary
o This is the COOLEST scale site.

o @ Scroll to increase or decrease in scale to see everything from quark to virus to elephant to

galaxies.
e Source
o Cary Huang
o No date

o https://htwins.net/scale2/

Lippincott's lllustrated Reviews: Microbiology
e Summary
o This is a basic textbook on bacteria and viruses.
o | give details of this book on page 30.
e Source
o You can buy it on amazon.
¢ Richard A. Harvey PhD, Cynthia Nau Cornelissen PhD
e  https://www.amazon.com/Lippincott-lllustrated-Reviews-Microbiology/dp/1608317331

Red blood cell size

Wheater's Functional Histology: A Text and Colour Atlas
e See page 143.

Blood cell deformation

Background
e Blood cells travel in the blood.

e Blood vessels are tubes.
o The smallest tube is the capillary. Plural, capillaries.
e Small things are measured in microns (um is the metric symbol).

Pay attention to diameter!

Structure Diameter (um)

Capillary (smallest blood vessel. It's a tube.) 4 — 10 microns*



https://htwins.net/scale2/
https://www.amazon.com/Lippincott-Illustrated-Reviews-Microbiology/dp/1608317331
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Red Blood Cell (RBC) 7 microns
Neutro-phil (WBC) 14 microns

= “New trow fill”

*= The neutro-phil is 1 of the 5 types of White Blood Cell (WBC).

* Different sources give different values for capillary diameter. It's basically 4 to 10 um.

Question

If blood cells are wider than the smallest tube, how do they pass through?

Restated, if a Red Blood Cell is 7 um wide how does it pass through a tube (the capillary) that is only 4 um
wide?

Restated, if a White Blood Cell is 14 um wide how does it pass through a tube (the capillary) that is only 4
um wide?

Short answer

The blood cells are squishy. They deform in shape, as if you were squishing cookie dough in your hand.

Long answer

| sent an email to a blood specialist a.k.a. hematologist (*heem ah tall oh jist”), whose name | will leave
anonymous.

Dear Dr Blood,

| hope you can answer a simple question | have about blood flow.

How does a neutrophil (diameter 14 um) not get stuck passing through capillaries (7 um)? | don’t
mean how does it pass through the endothelium, enroute to an infection. | mean, how does it
actually flow through a capillary? | know the RBC deforms and its size matches the capillary. But |
am stuck on the mechanics of how an object whose diameter exceeds the diameter of a tube can
pass through it.

Sincerely,

Al Jones, MD CCFP

tether, roll, crawl extravasate, neutrophils deformable
RBCS

More background since that email exchange was in doctorspeak

White Blood Cells (WBC’s) deform to pass through the tube. This much you already know.

White Blood Cells are also able to pass through the wall of the capillary (the smallest tube). Yes, right
through it. That's how they get to the bacteria in your infected finger ... and kill them.

The White Blood Cells, amazingly, perform an act called pavementing where they flatten onto the inner
lining of the capillary. Then they deform in shape to squeeze through the tiny, tiny, tiny spaces between
the cells that make the inner lining. That blood vessel lining is called the endo-thelium (‘en dough thee lee
um”).

Get it? WBC travel in the blood and then exit the blood to fight infections. What an awesome design.
That’s your immune system.
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e The pulmonary capillary bed is the massive network of tiny blood vessels in the lungs.
e Now you know some histology!

For more information on blood, see the section at the end of the bibliography called All Things Blood.

Virus size

Viremia
e Summary
o When viruses are present in the blood, that's called Viremia (“vy” — rhymes with sky — “reem ee ah”).
e Look how tiny they are, even compared to a blood vessel that’s only as wide as your plucked hair ...
which tells you how small they are compared to a blood vessel as wide as a pencil.
e See page 98 Chickenpox virus for an example of viremia.

e Verbatim
e Viremia: The presence of a virus in the blood.
e Source

e CDC > Vaccines & Immunizations > Glossary
e  https://www.cdc.gov/vaccines/terms/glossary.html#v

Credit card thickness

This Is Why All Credit Cards Are the Same Size

e Summary
e This explains credit card size. It is easy to read.
e Summary

e Reader’s Digest
e 25 March 2022
e https://www.rd.com/article/credit-cards-size/
e Author
¢ Morgan Cutolo

How to Measure Millimeters
e Verbatim
e Grab a normal credit card. Most credit cards (and other types of plastic
cards) have a thickness of 30 mil, which comes out to around 0.76 millimeters
(0.762 mm, to be exact).

e Source


https://www.cdc.gov/vaccines/terms/glossary.html#v
https://www.rd.com/article/credit-cards-size/
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e wikiHow
e 1 November 2019.
o https://lwww.wikihow.com/Measure-Millimeters
= The statement is about 2 way down at ‘Method 3.

Credit card standards

Credit card standards are set by:
e International Organization for Standardization (ISO)
e 1947 — Founded in Geneva, Switzerland.
e If | understood this correctly, they decided the English abbreviation should be ISO because isos
means equal in Greek. Of course, that is very confusing since the intuitive abbreviation would be
IOS. They set the standard for confusing.
e Organisation Internationale de Normalisation (OIN) in French. Okay that one makes sense.
e  https://www.iso.org/home.html
e https://en.wikipedia.org/wiki/International Organization for Standardization
e International Electrotechnical Commission (IEC)
e 1906 - Founded in London by British engineers and American engineers.
e https://iec.ch/homepage
e https://en.wikipedia.org/wiki/International Electrotechnical Commission

Official standard

e The official standard is called ISO/IEC 7810.
e This is a joint effort of the ISO and IEC.

e https://en.wikipedia.org/wiki/ISO/IEC 7810

Millipede

The first true millipede—1306 legs long
e Summary
o |said 750 legs. Turns out it's 1306 legs as of December 16, 2021.
o Figure 1 has photos of the legs.
e Verbatim
o The name “millipede” translates to a thousand feet (from mille “thousand”
and pes “foot”). However, no millipede has ever been described with more
than 750 legs. We discovered a new record-setting species of millipede
with 1,306 legs, FEumillipes persephone, from Western Australia. This
diminutive animal (0.95 mm wide, 95.7 mm long) has 330 segments, a cone-
shaped head with enormous antennae, and a beak for feeding.
o “You mill ih pees” “per sef ah nee”
e Source
o hature: scientific reports
= 16 December 2021
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8677783/

e Author
=  Paul Marek and others.


https://www.wikihow.com/Measure-Millimeters
https://www.iso.org/home.html
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://iec.ch/homepage
https://en.wikipedia.org/wiki/International_Electrotechnical_Commission
https://en.wikipedia.org/wiki/ISO/IEC_7810
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8677783/
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Scale bar

Morphometry of SARS-CoV and SARS-CoV-2 particles in ultrathin plastic sections of infected Vero cell
cultures
e Summary
o Figure 1 shows the Coronavirus with a 100 nano-meter (nm) scale bar at the lower right.
o This paper is mentioned again on page 116 regarding the ‘Vero cell’ used by the Wuhan Institute
of Virology.
e Source
o nhature Scientific Reports
o 10 Feb 2021
o Michael Laue, Anne Kauter, Tobias Hoffmann, Lars Méller, Janine Michel, Andreas Nitsche
= Advanced Light and Electron Microscopy, Centre for Biological Threats and Special
Pathogens 4 (ZBS 4), Robert Koch Institute, Berlin, Germany
o https://lwww.nature.com/articles/s41598-021-82852-7

Bits and bytes

Bits and Bytes
e Source
e Stanford University
¢ No date, no author.
e https://web.stanford.edu/class/cs101/bits-bytes.html

e Summary
e This is a short and sweet summary of bits and bytes.

Francis turbine & Three Gorges Dam

See page 6 — China Lockdown

Brain cell firing rate



https://www.nature.com/articles/s41598-021-82852-7
https://web.stanford.edu/class/cs101/bits-bytes.html
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PRINCI PLES

OF NEURAL -

‘ ‘fSCIENCE

<" Sixth Edition'

Eric R:Kandel
John D. Koester: §
: Sarah H. Mack
> ¢ Steven A. Siegelbaum

@

Principles of Neural Science, 6 Edition
e Summary

Principles of Neural Science is the bible of neuro-science. It is a truly magnificent book. Yes, it's 1696
pages.

W You can inside on amazon.com and check out the 64 chapters in the table of contents. You'll
already start to get a sense of the organization of the brain. This book is very readable. It’s really nicely
written. | think anyone can read it. And you can easily buy a used edition (mine is the 3 edition) for
cheaper and still be up to speed.

This is not a clinical book to diagnose disease, though it definitely explains afflictions of the brain likes
Stroke and Parkinson’s Disease. Its focus is on the parts of the brain and how they work. It has a
fantastic (and technical) chapter on sleep and dreaming.

What is the conclusion you reach by reading this book (or even just 10% of it)? My brain is a Ferrari.

e Source

McGraw Hill

2021

1696 pages

Amazon.com

e Youcan inside.

e https://www.amazon.com/Principles-Neural-Science-Sixth-
Kandel/dp/1259642232?ref =pd sn dp a2a ns d rs dp 0&pd rd w=Ut9Kz&pf rd p=121fb73d
-5568-4d55-b28e-1cbd44672ble&pf rd r=6V9Z6S2BAE9DF85P6DQG&pd rd r=d70b3627-
6198-4173-8d51-8de5eec8lele&pd rd wg=UJwwf

Wikipedia — Principles of Neural Science.

e https://en.wikipedia.org/wiki/Principles of Neural Science

e Authors

Eric R. Kandel — He got the Nobel Prize in Physiology and Medicine.
John D. Koester


https://www.amazon.com/Principles-Neural-Science-Sixth-Kandel/dp/1259642232?ref_=pd_sn_dp_a2a_ns_d_rs_dp_0&pd_rd_w=Ut9Kz&pf_rd_p=121fb73d-5568-4d55-b28e-1cbd44672b1e&pf_rd_r=6V9Z6S2BAE9DF85P6DQG&pd_rd_r=d70b3627-6198-4f73-8d51-8de5eec81e1e&pd_rd_wg=UJwwf
https://www.amazon.com/Principles-Neural-Science-Sixth-Kandel/dp/1259642232?ref_=pd_sn_dp_a2a_ns_d_rs_dp_0&pd_rd_w=Ut9Kz&pf_rd_p=121fb73d-5568-4d55-b28e-1cbd44672b1e&pf_rd_r=6V9Z6S2BAE9DF85P6DQG&pd_rd_r=d70b3627-6198-4f73-8d51-8de5eec81e1e&pd_rd_wg=UJwwf
https://www.amazon.com/Principles-Neural-Science-Sixth-Kandel/dp/1259642232?ref_=pd_sn_dp_a2a_ns_d_rs_dp_0&pd_rd_w=Ut9Kz&pf_rd_p=121fb73d-5568-4d55-b28e-1cbd44672b1e&pf_rd_r=6V9Z6S2BAE9DF85P6DQG&pd_rd_r=d70b3627-6198-4f73-8d51-8de5eec81e1e&pd_rd_wg=UJwwf
https://www.amazon.com/Principles-Neural-Science-Sixth-Kandel/dp/1259642232?ref_=pd_sn_dp_a2a_ns_d_rs_dp_0&pd_rd_w=Ut9Kz&pf_rd_p=121fb73d-5568-4d55-b28e-1cbd44672b1e&pf_rd_r=6V9Z6S2BAE9DF85P6DQG&pd_rd_r=d70b3627-6198-4f73-8d51-8de5eec81e1e&pd_rd_wg=UJwwf
https://en.wikipedia.org/wiki/Principles_of_Neural_Science
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e Sarah H. Mack
e Steven A. Siegelbaum

Krakatoa: The Day the World Exploded: August 27, 1883. Simon Winchester. Harper Perennial; 1st Harper
Perennial Ed. Publ. 2005 edition (July 5, 2005).

e https://www.amazon.com/Krakatoa-World-Exploded-August-1883/dp/0060838590/ref=sr 1 1?Adv-
Srch-Books-Submit.x=0&Adv-Srch-Books-
Submit.y=0&0id=1668190473&refinements=p 28%3A+1883%5CcKrakatoa%3A+The+Day+the+Worl
d+Exploded%3A+August+27&s=books&sr=1-1&unfiltered=1
Summary
This is a book all about the Krakatoa explosion in 1883.
Sometimes called the ‘crack heard around the world’ because it was so loud.
You can Look inside.

1883 eruption of Krakatoa

e Source
e There are some cool photos of the eruption of the volcano.
e Source

e https://en.wikipedia.org/wiki/1883 eruption of Krakatoa

HEMOGLOBIN AND MYOGLOBIN BIOCHEMISTRY.

e Summary
o This is a really good 6 minute video describing the difference between hemo-globin and myo-
globin.
e Source

o Neural Academy: YouTube
= 14 February 2019
= https://www.youtube.com/watch?v=Qv-KExGKAYw

Chlorophyll vs Hemoglobin

e Summary
o This is a 30 second animation showing how chlorophyll and hemo-globin exactly overlap.
o They describe chlorophyll as ‘plant blood’ which is a cool concept.

e Source
o KENVIC:YouTube
o 17 December 2019
o https://www.youtube.com/watch?v=UR4flhiE3yk

CHAPTER 2 — WHO’S WHO IN THE INFECTION ZOO
Page 55



https://www.amazon.com/Krakatoa-World-Exploded-August-1883/dp/0060838590/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&qid=1668190473&refinements=p_28%3A+1883%5CcKrakatoa%3A+The+Day+the+World+Exploded%3A+August+27&s=books&sr=1-1&unfiltered=1
https://www.amazon.com/Krakatoa-World-Exploded-August-1883/dp/0060838590/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&qid=1668190473&refinements=p_28%3A+1883%5CcKrakatoa%3A+The+Day+the+World+Exploded%3A+August+27&s=books&sr=1-1&unfiltered=1
https://www.amazon.com/Krakatoa-World-Exploded-August-1883/dp/0060838590/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&qid=1668190473&refinements=p_28%3A+1883%5CcKrakatoa%3A+The+Day+the+World+Exploded%3A+August+27&s=books&sr=1-1&unfiltered=1
https://www.amazon.com/Krakatoa-World-Exploded-August-1883/dp/0060838590/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&qid=1668190473&refinements=p_28%3A+1883%5CcKrakatoa%3A+The+Day+the+World+Exploded%3A+August+27&s=books&sr=1-1&unfiltered=1
https://en.wikipedia.org/wiki/1883_eruption_of_Krakatoa
https://www.youtube.com/watch?v=Qv-KExGKAYw
https://www.youtube.com/watch?v=UR4flhiE3yk
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Google Earth

Space out with Google Earth on mobile

e Summary
e The maximum altitude of Google Earth is 30,000 miles.
e Verbatim

e As smartphones and tablets have become more powerful, we’ve been able to
bring the quality of Earth’s web and Pro versions to most smartphones. You
can now see a view of the stars as you zoom out from Earth on your phone.
Rotate the globe and you’ll see images of the beautiful Milky Way, collected
from the European Southern Observatory, depicting the stars as they’d appear
to a space explorer at a point some 30,000 miles above the planet.

e Source

e Jonathan Cohen: Software Engineer, Google Earth
e 30 January 2020
e https://www.blog.google/products/earth/stars-in-google-earth-mobile/

Kingdoms of Life

Kingdom (biology)
e Summary
¢ A Kingdom is a huge group of similar Life forms. Just how many Kingdoms are there? Depending on
how things are classified, at least 2, and up to 8.
e N =1Kingdom
e There isn’t a classification with only 1 Kingdom.
¢ N =2Kingdoms

e Using the naked eye @ , the simplest and most intuitive way to classify Life is into

Plants and Animals. That’'s 2 Kingdoms.
e N =3 Kingdoms

¢ When the microscope @ was invented, tiny Life made of only 1 cell was seen for the
first time. They were called Protista (“pro tist ah”) — basically amoebas in a pond. Now there
were 3 Kingdoms.

e For simplicity in this guide, | wrote Kingdom of Amoebas but you won't find that in a textbook.
The official name is Kingdom Protista.

e Getting technical, the amoebas are a sub-group within the Kingdom Protista. Details on
page 85 of Hidden Zoo.

e N =4Kingdoms


https://www.blog.google/products/earth/stars-in-google-earth-mobile/
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e Then it was noticed that some microscopic organisms do not have a nucleus. Those are
bacteria. So now 4 Kingdoms.

e N =5Kingdoms

e Robert Harding Whittaker was a plant ecologist (he studied communities of plants) and
decided that fungi (mushrooms, mold, and yeast) were different from plants. Now 5
kingdoms. This is what | used in my drawing on page 56. | like his classification the most.
It's simple.
¢ N =6 Kingdoms
e Then the scientist Carl Woese went all technical on us and said that bacteria could be split
into two groups. So that makes for 6 Kingdoms.
e N =7 Kingdoms and 8 Kingdoms

e There are also classifications that create 7 Kingdoms and 8 Kingdoms. Fill your boots.
e Source

e https://en.wikipedia.org/wiki/Kingdom (biology)
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3 Kingdoms of Life proposed in 1866.
e See the single thick tree trunk? That’s all Life.

e See the 3 major branches? Those are Plants, Protista (single cell), and Animals.
o https://en.wikipedia.org/wiki/Kingdom_ (biology)



https://en.wikipedia.org/wiki/Kingdom_(biology)
https://en.wikipedia.org/wiki/Kingdom_(biology)
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Prokaryota '

6 Kingdoms of Life

Let’s look at this drawing from top (more advanced) to bottom (simplest).
e Above the black dividing line are 4 kingdoms:

Plantae

e That’s Latin.

e Take the word Plant and tack on ‘ae’ > Plantae.

e So thisis Kingdom Plantae.

e Simpler to just call it the Plant Kingdom? Yes. Thank you, English.
Fungi

e Thisis Kingdom Fungi.

e Think, mushrooms, bread mold, Athlete’s Foot and Yeast Infections.
Animalia

e That’s Latin.

Take the word Animal and tack on ‘ia’ > Animalia.

So this is Kingdom Animalia.

Simpler to just call it the Animal Kingdom? Yes.

This is you, me, dogs, cats, dolphins, leeches, mosquitoes, T. rex and lots of other things on
the Discovery Channel.

Protista

e No, it's not a protest.

Protista are single-celled organisms. Yes, just 1 cell. That’s it.

Do they have a nucleus? Yes. Their DNA is packed inside the nucleus.
The Protista includes amoebas so | call this the Kingdom of Amoebas for simplicity. But the
correct, official name is Kingdom Protista.

e Below the black dividing line are 2 kingdoms.

In the 5-Kingdom classification, if the Kingdom of Bacteria is further divided into Bacteria and
Archaea (“ark a ee ah”) then there are 6 Kingdoms like shown in this diagram.
Kingdom Bacteria

e This is basically all the bacteria in this illustrated guide.

e Arethey 1 cell? Yes. Do they have a nucleus? No.

e |s their DNA arranged in a circle called a plasmid? Yes.
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¢ When you have a toothache or a pimple or Strep throat are bacteria causing the
infection? Yes.

e Even though 10 bacteria might be found together in a cluster, they are not a 10-cell
organism. They are simply 10 single cells that happen to find each other good company.

e Could you spend your entire life studying bacteria? Yes.

e Kingdom Archaea
e Does archaea have too many vowels? Yes. Blame Latin for that.
e The archaea have slightly different metabolic pathways than bacteria. That means how

they break down food or make compounds is a bit different. But they look very similar under
a microscope.

More terminology to make your life difficult:

e Eu-karyota are advanced Life forms (above the line). They all have a nucleus. Eu means true. Kary
means nucleus. So they have a ‘true nucleus.’

e Pro-karyota are basic Life forms (below the line). They lack a nucleus.

Do you see any viruses mentioned?
e No. They are not really considered Life so they don’t make it into the Kingdoms.
¢ Oh, wait, you can make the argument they are Life since they have a genetic code just like you and me.

Source
e https://en.wikipedia.org/wiki/Kingdom (biology)



https://en.wikipedia.org/wiki/Kingdom_(biology)

The Life of Vertebrates

.
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1 de;
VERTEBRATES
4« JZYOUNG

\

THIRD EDITION

e Conroy Bookse

Summary

Getting downright technical, ‘zoology’ is the study of the Animal Kingdom. However, during my zoology
degree we also spent time studying the other kingdoms like Bacteria, Amoebas, Fungi, and Plants.
The Life of Vertebrates was my one of my textbooks. It focused solely on the vertebrates in the Animal
Kingdom.
Your spine is made of bones called vertebrae (“vert ah bray”) that are stacked on top of each other.
You are a vertebrate (“vert ah bret”). So are dogs, kangaroos, whales, birds, lizards, frogs and fish.
Sharks don’t have a spine made of bone. It's cartilage which is softer than bone but still provides
structure. Nevertheless, sharks are considered vertebrates.
Get it?
e Cartilage (soft) + calcium - bone (hard).
e Getting technical, a crystal called hydroxy-apatite (“high drox ee
really, it’s like this:
e Cartilage (soft) + calcium + hydroxy-apatite crystals = bone (hard).
e Don't lose sleep over it.
Earthworms and other squishy things have no vertebrae. They are invertebrates. Different textbook.
Different course called invertebrate zoology.

app ah tight”) is also added. So

Source

Oxford University Press; 3rd edition
e 1981
e 700 Pages
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e https://www.amazon.com/Life-Vertebrates-J-Z-Young/dp/0198571720
e Author
e John Zachary Young — he was a zoologist from England.

e Eric Chudler PhD neuroscience
e “The principles now being discovered at work in the brain may provide,
in the future, machines even more powerful than those we can at present
foresee.” --J.Z. Young, in Doubt and Certainty in Science. A Biologist's Reflections on the
Brain, 1960.

List of animal phyla
e Summary
o Remember, the classification within a Kingdom is like so:
= Kingdom: Phylum: Class: Order: Family: Genus: species
o is singular. (“fy lum”)
o is plural. (“fy 12")
o This article a simple description of the characteristics of each Phylum in the Animal Kingdom.
o There is an alphabetical table of the 35 Phyla in the Animal Kingdom.
e Source
o https://simple.wikipedia.org/wiki/List of animal phyla

Extra detail

What’s up with algae?

o If they’re uni-cellular they’re in the Kingdom of Protista (think, amoebas).
o If they’'re multi-cellular they’re in the Kingdom of Plants.

e That's the basic picture.

What are the criteria to be considered a plant?
e This is the answer according to Encyclopedia Britannica. These are notes | made in the past.
1. You have to be multi-cellular. Hence, made of many cells — think, millions or billions.
2. You have to be a eu-karyote (“you carry oat”’) which means the nucleus (where the DNA lives) is
wrapped by a membrane called the nuclear envelope.
e The Greek word eu means though in biology and medicine it tends to mean
e S0 a eu-karyote has a true nucleus. We humans are also eu-karoyotes — our cells all have
a nucleus wrapped in a nuclear envelope.
3. Photosynthesis, meaning you capture sunlight.
4. Unlimited growth at localized regions ... don’t know what that means.
5. Cellulose in the cell walls, thus rigid. Cellulose is a kind of sugar that humans cannot digest whereas
termites can.
6. No means of locomotion, thus basically stationary.
7. No nervous system. Plants do not feel pain, play chess, or know who Boba Fett is.
8. Alternation of haploid and diploid generations. Check out those switched on Green Brothers on
YouTube to get the skinny on this.

How are fungi different from plants?



https://www.amazon.com/Life-Vertebrates-J-Z-Young/dp/0198571720
https://simple.wikipedia.org/wiki/List_of_animal_phyla
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1. No photosynthesis. They cannot harness sunlight like plants.
2. Plants make their own organic molecules. Fungi must absorb them.
3. The cell wall of fungi contains chitin, not cellulose. But it is also a type of sugar. Chitin is also found in
the exo-skeleton of insects and lobsters. Turns out sugar is rather important.
What is Life?
Defining Life
e Summary
o This is a thought-provoking and easy to read article. The author involves popular culture like Star
Trek.
e Verbatim
o “Two rabbits — a male and female — are alive but either one alone 1is
dead.”
= This was said at a meeting of scientists discussing the definition of life.
e Verbatim
o “Life is a self-sustained chemical system capable of undergoing Darwinian
evolution.”
= When in doubt, ask NASA.
= This comment is attributed to Gerald Joyce who was part of an exo-biology panel at NASA.
= This is how Joyce is cited in Astrobiology
e Joyce G.F.,, Deamer D.W., Fleischaker G. Origins of Life: The Central
Concepts. Jones and Bartlett; Boston: 1994. Foreword. [Google Scholar]
e The Google Scholar links contains no information.
= Astro-biology and exo-biology are basically the same thing — the search for life outside
of Earth. It's not necessarily the search for extra-terrestrial intelligence. Maybe it’s just some
simple form of life form that does not think; ironically, aliens with a 200,000 1Q might think
that of humans.
= ‘Darwinian evolution’ is a synonym for ‘natural selection’ which basically means if you
can outcompete your competitors then Mother Nature selects you. If you suck, you die.
= The part that Charles Darwin didn’t know is that natural selection is powered by radiation
from outer space. Specifically, radiation from our sun or cosmic rays from beyond our solar
system cause mutations to DNA. If it's a ‘gain of function’ mutation, well that's awesome
— maybe you’re a seal and now you’re better at holding your breath underwater.
e Source
o Astrobiology
= December 2010
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3005285/
= https://en.wikipedia.org/wiki/Steven_A. Benner
e Author

= Steven A. Benner PhD chemistry - Foundation for Applied Molecular Evolution and The
Westheimer Institute for Science and Technology, Gainesville, Florida


https://scholar.google.com/scholar_lookup?title=Origins+of+Life:+The+Central+Concepts&author=G.F.+Joyce&author=D.W.+Deamer&author=G.+Fleischaker&publication_year=1994&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3005285/
https://en.wikipedia.org/wiki/Steven_A._Benner
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GREAT

! Coursks

Origins of Life

Prof

Robert M. Hazen

on University and Carnagie Institution of

Summary of the course (plus a few of my own comments)

One way to approach the question, What is Life?, is to ask another question, How did Life arise?

One of the themes of this phenomenal 12-hour video course is that it may be misleading to think of Life
as binary: Life or Not Life. It might be a continuum.

For example, in Earth’s primitive oceans, molecules of fat (a.k.a. lipids) spontaneously arranged
themselves into spheres. There was no thought involved. This happens due to the chemical properties
of fats in water. This spherical structure is called a micelle (“my cell”) (structure shown below). Despite
its pronunciation, it is not a cell. It is not alive.

But later on we find DNA inside a more advanced micelle. Now we've got a functioning cell. I've skipped
many details. But the question is: Do we now consider the micelle alive? It wasn’t when it was just an
empty sphere.

This discussion blends into philosophy and the way we construct sentences and interpret grammar and
language. Is a sail a boat? No. But if you attach a sail to a mast, now you’ve got a sailboat.

Point is, the question, What is Life? is not straightforward and I'm hardy doing it justice. So check out
the table of contents of the course and you’ll see how much nuance there is. This is such an amazing
course. Makes you think waaaaaaaaaaaaaaaaay outside the box.

And | will make one preachy comment because | think it is important: The worst kind of censorship is
self-censorship. YOU prevent YOU from learning. Never self-censor. Read everything. Especially books
that are difficult to read (which has the added benefit that other books become easy to read). Put that
Ferrari brain of yours to work. Now you can make up your own mind.

Table of Contents - 24 Lectures

1 The Grand Question of Life’s Origins
2 The Historical Setting of Origins Research
3 What Is Life?

4 |Is There Life on Mars?

5 Earth’s Oldest Fossils

6 Fossil Isotopes

7 Molecular Biosignatures

8 Emergence

9 The Miller-Urey Experiment

10 Life from the Bottom of the Sea

11 The Deep, Hot Biosphere

12 Experiments at High Pressure

13 More Experiments Under Pressure
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14 Deep Space Dust, Molten Rock, and Zeolite
15 Macromolecules and the Tree of Life

16 Lipids and Membrane Self-Organization

17 Life on Clay, Clay as Life

18 Life’s Curious Handedness

19 Self-Replicating Molecular Systems

20 Glnter Wachtershauser's Grand Hypothesis
21 The RNA World

22 The Pre-RNA World

23 Natural Selection and Competition

24 Three Scenarios for the Origin of Life

e Source

e The Great Courses
e There are 24 video lectures, each about 30 minutes long.
e The narrator is Professor Robert M. Hazen whose PhD is in Earth Science (think, geology which
is rocks and minerals, plus the study of the oceans, climate, and atmosphere).
e This is the same company that produced the lectures, Understanding the World's Greatest
Structures, mentioned on page 4.
e https://www.thegreatcourses.com/courses/origins-of-life

Micelle
e Summary

Those are all membranes made of fat. They are rather important in any discussion of the definition of
Life.

Each small white circle has 2 brown ‘tails’ attached. The tails point inward. Each white circle plus its 2
tails is an individual molecule of fat.

On the top right is a micelle cut in half. It is made of fat molecules that self-arrange into a sphere. It
repels water. There is only a single layer of small white circles. The fancy term is mono-layer. Was this
floating around in the primordial soup billions of years ago? Yes.

The bi-layer sheet (bottom) is what forms the ‘cell membrane’ that surrounds every single cell in your
body. The single layer of the micelle is now a double layer. All Life as we know it has such a membrane.
You exist because of it.

The lipo-some (top left) is a structure found inside human cells. Not only is it made of fat, it stores fat
in the interior. The stored fat is for energy. The lipo-some is cut in half in this image.


https://www.thegreatcourses.com/courses/origins-of-life
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e Here's the cool part

Source

Viruses do not have a cell membrane, which is part of the reason they are not considered Life. But
viruses are experts at getting past the cell membrane of other creatures, so they can get inside a
cell. That is the very essence of how they infect us.

e https://en.wikipedia.org/wiki/Micelle

Life’s Rocky Start
Summary

o

This is a 53 minute documentary also featuring Dr. Robert Hazen (who narrates the Origins of Life
course above). It is a less technical version of the 12 hours of lectures in The Great Courses.

imdb _description

o

Source
O

Four and a half billion years ago, the young Earth was a hellish place-a
seething chaos of meteorite impacts, volcanoes belching noxious gases,
and lightning flashing through a thin, torrid atmosphere. Then, in a
process that has puzzled scientists for decades, life emerged. But how?
NOVA joins mineralogist Robert Hazen as he journeys around the globe. From
an ancient Moroccan market to the Australian Outback, he advances a
startling and counterintuitive idea-that the rocks beneath our feet were
not only essential to jump-starting life, but that microbial life helped
give birth to hundreds of minerals we know and depend on today. It's a
theory of the co-evolution of Earth and life that is reshaping the grand-
narrative of our planet's story.

NOVA
= 2016
= https://www.imdb.com/title/tt5341406/plotsummary?ref =tt ov_pl

Is a virus alive?

Are viruses dead or alive?

Summary

e This is an easy read.

e There is a fun clipboard with 7 questions that must be answered to qualify as Life.

Source

e Khan Academy

No date, no authors.
https://www.khanacademy.org/test-prep/mcat/cells/viruses/a/are-viruses-dead-or-alive

ARE VIRUSES ALIVE?

Summary
e Two professors ‘debate’ the question of whether a virus is alive or not. It is quite technical.

Verbatim
e Dr. Nigel Brown

No, viruses are not alive
If a virus is alive, should we not also consider a DNA molecule to be
alive?

Verbatim

e Dr.

David Bhella



https://en.wikipedia.org/wiki/Micelle
https://www.imdb.com/title/tt5341406/plotsummary?ref_=tt_ov_pl
https://www.khanacademy.org/test-prep/mcat/cells/viruses/a/are-viruses-dead-or-alive

Source
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Yes, viruses are alive

Arguments over the life/not life status of viruses are often rooted in
evolutionary biology and theories of the origins of 1life. All cellular
organisms can claim a direct lineage to a primordial cell or cells, a
continuous chain of cell divisions along which the ‘spark’ has been passed.
Are viruses able to claim a similar ancestry?

Hmm ...

These arguments are reminiscent of a thought experiment called the ‘Ship of Theseus.’

¢ If a ship has its mast replaced is it the same ship? What if the hull is replaced next? And then

the rudder? Eventually, the entire ship has been replaced. Is it the same ship?

e https://en.wikipedia.org/wiki/Ship of Theseus
The same thought experiment has been applied to the human body since parts of it are continuously
replaced, like hair, skin, and the lining of your intestines.
Similarly, if you remove your eyeball and put it on the table, is it alive for the next few hours?
Similarly, if you remove the DNA of a cell and put it on the table, is it alive?
What if a virus only can replicate when inside another cell? Are the virus and cell a temporary new
entity?
These are questions to ask while eating Doritos during a road trip.

e Microbiology Society

Authors

Yes.

10 May 2016
https://microbiologysociety.org/publication/past-issues/what-is-life/article/are-viruses-alive-what-is-
life.html

Nigel Brown - Emeritus Professor of Molecular Microbiology, University of Edinburgh, Scotland

e Emeritus means a professor has retired.
David Bhella - Professor of Structural Virology, Centre for Virus Research, University of Glasgow,
Scotland

Do viruses really infect all 5 kingdoms?



https://en.wikipedia.org/wiki/Ship_of_Theseus
https://microbiologysociety.org/publication/past-issues/what-is-life/article/are-viruses-alive-what-is-life.html
https://microbiologysociety.org/publication/past-issues/what-is-life/article/are-viruses-alive-what-is-life.html
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voLuME 11 Pathogenesis and Control

voLuME 1 Molecular Biology

- 4

PRINCIPLES OF PRINCIPLES OF

Virolog

FirTH EDITION

Vlrology

FirTH EDITION

. JaneFlint © Vincent R
_ Glenn F. Rall - Theodora
Anna Marie Skalka

Jane Flint - Vincent R. Racaniello
Glenn E Rall - Theodora Hatziioannou
Anna Marie Skalka

Principles of Virology Volume 1 & 2
Summary

o If you want to know everything about viruses, look no further.

o These two volumes are very technical and it helps if you’ve taken a biology course. There are heaps
of incredibly detailed color diagrams — these are especially useful to show the sequence of events
when a virus infects a cell: Entry into the cell > Replication (by hijacking the cell’s genetic
machinery) > Assembly of the virus into its proper shape - Exit of a few hundred new viruses from
the cell so more cells can be infected.

o Getit?

= Entry 2 Replication - Assembly - Exit
=  That’s the basic plan.

o Even if you know zero point zero on the topic of viruses, you will learn tons and tons. Maybe you’ll
want to become a virologist.

o And if you're a highlighter freak like me, the paper is perfect because the highlighter ink dries pretty
quickly.

Personal comment

When | was doing my Master of Science (MSc) degree in neuro-science, my supervisor Dr. Dave
McCrea PhD said to me: “

. It was a tongue-in-cheek comment, a friendly swipe at the future medical

doctors to whom he was teaching neuro-science. He meant they’d read a medical textbook ... go apply
the knowledge to patients ... get credit for it ... but never appreciate the army of PhD’s who made the
book possible.
Anyways, | eventually was a medical student and | appreciated his comment. | also appreciated that in
medical school you have to study 25 hours a day. Nevertheless, when | make notes (and of course, |
am a freak for making notes), | sometimes read the author biography (or hunt it down) — takes a few
minutes, and | copy their photo into my notes. It makes the author real, it makes the research real, it
makes the world real and vivid. And | remember the topic better. Plus, | love geography — and since
scientists are from all over the place | learn about new places to visit.

Source

o ASM Press
= ASM = American Society for Microbiology
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= 2020
Volume 1 — Molecular Biology
o 608 Pages

o Youcan Look inside.

o https://www.amazon.ca/Principles-Virology-1-Molecular-
Biology/dp/1683672844/ref=asc_df 1683672844/?tag=googleshopcOc-
20&linkCode=df0&hvadid=459397708039&hvpos=&hvnetw=g&hvrand=79772555402
18150436&hvpone=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1
002451&hvtargid=pla-930714480174&psc=1

Volume 2 — Pathogenesis and Control
o 528 Pages
o Youcan Look inside.
=  https://www.amazon.ca/Principles-Virology-2-Pathogenesis-

Control/dp/1683672852/ref=pd _bxgy img_sccl 1/135-7710795-

25760567pd rd w=cp6Ke&pf rd p=19eafb8a-881la-44bb-9725-

85a79b8c53d4&pf rd r=7B80GZXKK53C7GW2F2PT&pd rd r=85e00e6f-61ab-4a99-

ab86-baecB8440f667&pd rd wg=Lvyye&pd rd i=1683672852&psc=1

Authors
o All 5 Authors are PhD’s.
o Jane Flint, PhD
= Emeritus Professor of Molecular Biology, Princeton University
=  BSc biochemistry. MSc and PhD biochemistry at University College, London.
= Focus of research is on the adeno-virus and delivery of onco-lytic virus against tumors.
e Translation:
o One way to treat Cancer is to introduce a virus into the cancer cell and kill
it.
o Onco = cancer
Lytic = to split
o So onco-lytic means to kill a cancer cell by splitting it apart. Think,
disintegrate.
o The adeno-virus is the ‘delivery vehicle.’ It tends to be a harmless virus but
can rigged up with the genetic code to kill a cancer cell.
o Vincent R. Racaniello, PhD
= Virologist, Columbia University
= PhD in genetic reassortment in 1990 in the laboratory of Dr. Peter Palese. You'll learn more
about Dr. Palese on page 27 of Hidden Zoo.
= He s also the host of microbe tv.
o Glenn F. Rall PhD
= Professor of Microbiology, University of Pennsylvania
= Focus of research is the immune system response to a CNS infection by viruses.
o CNS = Central Nervous System = Brain and spinal cord
o PNS = Peripheral Nervous System = all the nerves out in the body. Like when you
smash your funny bone, that’s the ‘ulnar nerve’ in your arm.
o Theodora Hatziioannou, PhD
= Laboratory of Retro-virology, Rockefeller University, NYC
= Born in Rhodes, Greece.
= PhD in retro-viruses, Claude Bernard University, Lyon, France
= Whatis a retro-virus?

e Anexample is the HIV / AIDS virus.

e Retro means backwards, like That 70’s Show.

e Inthe case of a virus, it means that once it gets inside a human cell, it tends to do
things backwards from the way regular virus does it. It does not necessarily mean
primitive.

e Details in Volume 2 (of my stuff).

o Anna Marie Skalka, PhD
= Fox Chase Cancer Center, Philadelphia
= Interesting bio

@)


https://www.amazon.ca/Principles-Virology-1-Molecular-Biology/dp/1683672844/ref=asc_df_1683672844/?tag=googleshopc0c-20&linkCode=df0&hvadid=459397708039&hvpos=&hvnetw=g&hvrand=7977255540218150436&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1002451&hvtargid=pla-930714480174&psc=1
https://www.amazon.ca/Principles-Virology-1-Molecular-Biology/dp/1683672844/ref=asc_df_1683672844/?tag=googleshopc0c-20&linkCode=df0&hvadid=459397708039&hvpos=&hvnetw=g&hvrand=7977255540218150436&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1002451&hvtargid=pla-930714480174&psc=1
https://www.amazon.ca/Principles-Virology-1-Molecular-Biology/dp/1683672844/ref=asc_df_1683672844/?tag=googleshopc0c-20&linkCode=df0&hvadid=459397708039&hvpos=&hvnetw=g&hvrand=7977255540218150436&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1002451&hvtargid=pla-930714480174&psc=1
https://www.amazon.ca/Principles-Virology-1-Molecular-Biology/dp/1683672844/ref=asc_df_1683672844/?tag=googleshopc0c-20&linkCode=df0&hvadid=459397708039&hvpos=&hvnetw=g&hvrand=7977255540218150436&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1002451&hvtargid=pla-930714480174&psc=1
https://www.amazon.ca/Principles-Virology-1-Molecular-Biology/dp/1683672844/ref=asc_df_1683672844/?tag=googleshopc0c-20&linkCode=df0&hvadid=459397708039&hvpos=&hvnetw=g&hvrand=7977255540218150436&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1002451&hvtargid=pla-930714480174&psc=1
https://www.amazon.ca/Principles-Virology-2-Pathogenesis-Control/dp/1683672852/ref=pd_bxgy_img_sccl_1/135-7710795-2576056?pd_rd_w=cp6Ke&pf_rd_p=19eafb8a-881a-44bb-9725-85a79b8c53d4&pf_rd_r=7B80GZXKK53C7GW2F2PT&pd_rd_r=85e00e6f-61ab-4a99-a586-baec8440f667&pd_rd_wg=Lvyye&pd_rd_i=1683672852&psc=1
https://www.amazon.ca/Principles-Virology-2-Pathogenesis-Control/dp/1683672852/ref=pd_bxgy_img_sccl_1/135-7710795-2576056?pd_rd_w=cp6Ke&pf_rd_p=19eafb8a-881a-44bb-9725-85a79b8c53d4&pf_rd_r=7B80GZXKK53C7GW2F2PT&pd_rd_r=85e00e6f-61ab-4a99-a586-baec8440f667&pd_rd_wg=Lvyye&pd_rd_i=1683672852&psc=1
https://www.amazon.ca/Principles-Virology-2-Pathogenesis-Control/dp/1683672852/ref=pd_bxgy_img_sccl_1/135-7710795-2576056?pd_rd_w=cp6Ke&pf_rd_p=19eafb8a-881a-44bb-9725-85a79b8c53d4&pf_rd_r=7B80GZXKK53C7GW2F2PT&pd_rd_r=85e00e6f-61ab-4a99-a586-baec8440f667&pd_rd_wg=Lvyye&pd_rd_i=1683672852&psc=1
https://www.amazon.ca/Principles-Virology-2-Pathogenesis-Control/dp/1683672852/ref=pd_bxgy_img_sccl_1/135-7710795-2576056?pd_rd_w=cp6Ke&pf_rd_p=19eafb8a-881a-44bb-9725-85a79b8c53d4&pf_rd_r=7B80GZXKK53C7GW2F2PT&pd_rd_r=85e00e6f-61ab-4a99-a586-baec8440f667&pd_rd_wg=Lvyye&pd_rd_i=1683672852&psc=1
https://www.amazon.ca/Principles-Virology-2-Pathogenesis-Control/dp/1683672852/ref=pd_bxgy_img_sccl_1/135-7710795-2576056?pd_rd_w=cp6Ke&pf_rd_p=19eafb8a-881a-44bb-9725-85a79b8c53d4&pf_rd_r=7B80GZXKK53C7GW2F2PT&pd_rd_r=85e00e6f-61ab-4a99-a586-baec8440f667&pd_rd_wg=Lvyye&pd_rd_i=1683672852&psc=1

Page 217 of 742

e Summer job (as a teenager it seems) at Pfizer in Williamsburg, Brooklyn, in the
billing department. Her dad worked there making penicillin. Got interested in
biology.

e BSc in biology - supervisor was a famous herpetologist (someone who studies
reptiles). PhD in microbiology.

e Focus of research: retrovirus and onco-genes.

o An onco-gene is basically a region of DNA that can turn cell division ON
and OFF. If the gene is screwed up, then cells divide continuously — that’s
Cancer.

Lippincott's lllustrated Reviews: Microbiology, 4" edition.

e Summary
o Virtually every organism in Hidden Zoo is mentioned in this comprehensive book.
o This book was summarized on page 30 (Cholera) of the bibliography.

e Source
e LWW (Lippincott Williams & Wilkins) (they are the book publisher)
e 2019.
e 448 pages.

e Publisher website
o https://shop.lww.com/Lippincott--lllustrated-Reviews--Microbiology/p/9781496395856
e Amazon
o https://www.amazon.com/Lippincott-lllustrated-Reviews-Microbiology-dp-
1496395859/dp/1496395859/ref=dp ob title bk

e Authors
o Cynthia Nau Cornelissen PhD (Editor)
o Marcia Metzgar Hobbs PhD (Editor)

Bubonic Plague

Bubonic Plague we covered on Pages 10 — 14.

Typhus

Typhus we covered on Page 8.

Anthrax



https://shop.lww.com/Lippincott--Illustrated-Reviews--Microbiology/p/9781496395856
https://www.amazon.com/Lippincott-Illustrated-Reviews-Microbiology-dp-1496395859/dp/1496395859/ref=dp_ob_title_bk
https://www.amazon.com/Lippincott-Illustrated-Reviews-Microbiology-dp-1496395859/dp/1496395859/ref=dp_ob_title_bk
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Robert Koch — He looks pretty serious.
e He discovered the bacteria that causes Anthrax.

e https://en.wikipedia.org/wiki/Robert Koch

Anthrax Photos

e Summary
o There are photos of the bacteria, Bacillus anthracis, that causes Anthrax.

=  When you see the word ‘bacillus’ it means that bacteria has a rod shape.

o There are photos of an anthrax infection of the skin a.k.a. Cutaneous Anthrax.
e Source
o CDC

= 15 April 2014
=  hitps://www.cdc.gov/vaccines/vpd/anthrax/photos.html

Endemic Gastrointestinal Anthrax in 1960s Lebanon: Clinical Manifestations and Surgical Findings

e Summar
—oém black & white photos of the intestines of a patient that have become infected by anthrax.
e Source

o Emerging Infectious Disease
= This is a medical journal published by the CDC.
= May 2003 but the photos are from the 1960s.
=  https://wwwnc.cdc.gov/eid/article/9/5/02-0537-f3

e Authors
o Zeina A Kanafani*, Antoine Ghossaint, Ala | Sharara*, Joseph M. Hatem+, and Souha S Kanj*
o Author affiliations:
= *American University of Beirut Medical Center, Beirut, Lebanon;
= tSaint-Joseph University, Beirut, Lebanon


https://en.wikipedia.org/wiki/Robert_Koch
https://www.cdc.gov/vaccines/vpd/anthrax/photos.html
https://wwwnc.cdc.gov/eid/article/9/5/02-0537-f3
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Anthrax — CDC

e Summary

o This is CDC home page on Anthrax. Lotsa links.
e Source

o CDC

= 20 November 2020.
= hitps://www.cdc.gov/anthrax/index.html

Risk of Anthrax When Handling Animal Products
e Summary
o There are links on this page to learn more about animals hides that transmit anthrax to you.
o Thelink to Processing of Products has information on disinfecting hides with stuff like heat, acids or
formaldehyde (“form al duh hide”) which is a preservative.
e Source
o CDC
= 20 November 2020 (yes, same date as above)
= https://www.cdc.gov/anthrax/animal-products/index.html

Zoonotic Diseases of Sheep and Goats
e Summary
o Zoonotic (“zoo not ik”) is a fancy word meaning a disease can spread from animals to humans, or
in other direction, from humans to animals. See page 88 for detalils.

o W On theright side of this webpage there are dark green horizontal bars. Click the bar to display
the nasty organisms you can catch from sheep and goats.

o W On the left side are more animals to investigate, like fish, birds, cattle, deer, horses and
pigs.
e Source
o U.S. Department of Agriculture (UDSA): Animal and Plant Health Inspection Service
= 28 September 2020
= https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/sa_animal_disease_information/
sheep-goat/zoonotic

Anthrax as a Bioterrorism Weapon

e Summary

o There is lots of information here to explore.
e Source

o CDC

= 20 November 2020
=  hitps://www.cdc.gov/anthrax/bioterrorism/index.html

Update: Investigation of Bioterrorism-Related Anthrax and Interim Guidelines for Exposure Management and
Antimicrobial Therapy, October 2001
e Summary

e This is a dated but nevertheless fascinating and very readable history of anthrax attacks in the USA.

e The last section is called Anti-microbial Treatment. It describes treatment with the antibiotics cipro-
floxacin (“sip row flox ah sin”) and doxy-cycline (“dox ee sigh klin”). It is fairly technical. The take-home
message is:

o Inhalational Anthrax (where spores are inhaled into the lungs) is treated with intra-venous (1V)
anti-biotics. This achieves a higher concentration of the anti-biotic in the blood.
o Cutaneous Anthrax (where spores infect the skin) is treated with oral (swallowed) anti-biotics.


https://www.cdc.gov/anthrax/index.html
https://www.cdc.gov/anthrax/animal-products/index.html
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/sa_animal_disease_information/sheep-goat/zoonotic
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/sa_animal_disease_information/sheep-goat/zoonotic
https://www.cdc.gov/anthrax/bioterrorism/index.html
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o This is most definitely for your information only! Do not self-treat! If you’re curious, show
this page to your doctor and have a chit chat.
e Source
o Morbidity and Mortality Weekly Report (MMWR)
= This is a CDC publication.
= 26 October 2001
= https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5042al.htm
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2001 anthrax attacks
e Summary
o This is afairly bizarre story of a disgruntled scientist who is an anthrax expert who decides to poison
America with anthrax. Kinda like a fireman who sets fires.
o This letter (photo above) containing anthrax powder was mailed to US Senator Tom Daschle in
October 2001.
e Source
o https://en.wikipedia.org/wiki/2001 anthrax_attacks

l C E al,

Salmonella — nice version: Food poisoning

Salmonella
e Summary

o This is the CDC home page on Salmonella food poisoning.
e Source

o CDC

= 20 October 2022
= https://www.cdc.gov/salmonella/index.html

Salmonella and Eggs

e Summary
o The Salmonella bacteria likes eggs. It can spread via the shell or the contents of the egg.


https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5042a1.htm
https://en.wikipedia.org/wiki/2001_anthrax_attacks
https://www.cdc.gov/salmonella/index.html
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o There are instructions on properly handling eggs.
e Verbatim

o Salmonella can get on the shells of eggs when birds lay eggs or when the
eggs touch bird droppings (poop) after being laid. This is not a problem
for commercial eggs (for example, eggs you buy at the grocery store)
because companies wash eggs before they reach stores.

o Salmonella also can contaminate the egg’s contents while it is forming
inside the chicken before shells are formed. Today, a lot fewer egg-laying
hens have this problem than during the 1980s and 1990s, so eggs are safer.
But some eggs are still contaminated with Salmonella.

e Source
o CDC
= 17 March 2022
=  https://www.cdc.gov/foodsafety/communication/salmonella-and-eggs.html

Baby Chicks and Salmonella: Tyler’s Story
e Summary
o This is the true story of a little boy named Tyler who became mysteriously ill. Turns out he got
infected by Salmonella from baby chicks kept in the basement of the house.
o This takes 2 minutes to read. Pretty cool.
o There are more stories on the left — stuff like Salmonella poisoning from cake batter. What the?
e Source
o CDC
= 9 August 2022
=  https://www.cdc.gov/foodsafety/patient-stories/Tyler-salmonella.html

Salmonella — nasty version: Typhoid Fever



https://www.cdc.gov/foodsafety/communication/salmonella-and-eggs.html
https://www.cdc.gov/foodsafety/patient-stories/Tyler-salmonella.html
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Ex , & A ‘

That's the nasty form of the Salmonella enterica bacteria photographed with an electron microscope.

e It basically looks the same as the nice form causing food poisoning.

e You can see red 4 rods here — 2 on the left and 2 on the right (one of them partially visible). The red color
is digital coloring.

e https://en.wikipedia.org/wiki/Salmonella

Typhoid Fever and Paratyphoid Fever
e Summary
o The word para means beside, which is how we get the term para-medic who more or less functions
alongside a medic.
o Well, para-typhoid fever is similar to typhoid fever.
e Source
o CDC
= 22 August 2018
= https://www.cdc.gov/typhoid-fever/index.html

Typhoid Fever & Paratyphoid Fever
e Verbatim
o Salmonella enterica serotypes Typhi and Paratyphi A, Paratyphi B, and
Paratyphi C cause potentially severe and occasionally life-threatening
bacteremic illnesses referred to respectively as typhoid and paratyphoid
fever, and collectively as enteric fever.
o Paratyphoid fever is usually described as less severe than typhoid fever;
however, severe cases of Paratyphi A infection have been reported from
Asia.
e Source
o CDC Yellow Book
o 4 March 2021
o https://wwwnc.cdc.gov/travellyellowbook/2020/travel-related-infectious-diseases/typhoid-and-
paratyphoid-fever

e Authors
o Grace D. Appiah
o Michael J. Hughes
o Kevin Chatham-Stephens


https://en.wikipedia.org/wiki/Salmonella
https://www.cdc.gov/typhoid-fever/index.html
https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/typhoid-and-paratyphoid-fever
https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/typhoid-and-paratyphoid-fever
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Traveller’s Health
e Summary
o This is a guide for doctors who practice Travel Medicine.
o This is the table of contents.
e Source
o CDC Yellow Book
=  https://wwwnc.cdc.gov/travel/yellowbook/2020/table-of-contents

Typhoid Mary|

i
14
§ \
\A) 7
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\": l

That’'s Typhoid Mary a.k.a. Mary Mallon in a hospital bed. It's a weird photo — the other people look like they
have fake faces; but | think that’s just because it's poor quality and/or old. Mary does not look too happy. She
was apparently forcibly quarantined but it looks here like her hands are simply crossed, not tied. Whatever.
That’s the photo.

o https://en.wikipedia.org/wiki/Mary Mallon

Typhoid Mary: Villain or Victim?

e Summary
o Halfway down this page is a photograph of the ‘carrier card’ of Typhoid Mary.
o The card says:

NAME Mallon, Mary ADDRESS Riverside Hospital CARRIER NO. #36
AGE 45 yrs. SEX Female YEAR-1907
Stools
60 positive
e Source
o NOVA

= Judith Leavitt


https://wwwnc.cdc.gov/travel/yellowbook/2020/table-of-contents
https://en.wikipedia.org/wiki/Mary_Mallon

= 11 October 2004
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= hitps://www.pbs.org/wgbh/nova/article/typhoid-mary-villain-or-victim/

Cutbacterium acnes

e Summary
e That the acne bacteria. It has a rod shape. The image here is not that crisp
microscope that’s as good as you get. Oh well.
e These are synonyms:
o Propionibacterium acnes
= Let’s put a hyphen in there. Propioni-bacterium acnes
= This is the original name.
o Cutibacterium acnes
= Let’s put a hyphen in there. Cuti-bacteriium acnes
= This is the current name.
e Source
o Wikipedia
o https://en.wikipedia.org/wiki/Cutibacterium_acnes
o Photo: CDC/Bobby Strong

... but sometimes with a

Propionibacterium acnes and Acne Vulgaris: New Insights from the Integration of Population Genetic, Multi-

Omic, Biochemical and Host-Microbe Studies.
e Verbatim


https://www.pbs.org/wgbh/nova/article/typhoid-mary-villain-or-victim/
https://en.wikipedia.org/wiki/Cutibacterium_acnes
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o The anaerobic bacterium Propionibacterium acnes is believed to play an
important role in the pathophysiology of the common skin disease acne
vulgaris.

e Source
o Microorganisms
= 2019 May; 7(5): 128.
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6560440/

e Author
o Joseph McLaughlin,1 Steven Watterson,1 Alison M. Layton,2 Anthony J. Bjourson,1 Emma
Barnard,3 and Andrew McDowelll,*

PROPIONIBACTERIUM ACNES AND CHRONIC DISEASES. In The Infectious Etiology of Chronic Diseases:
Defining the Relationship, Enhancing the Research, and Mitigating the Effects: Workshop Summary. Bhatia et
al. National Academies Press (US). 2004.

e Washington (DC): National Academies Press (US); 2004.

e Institute of Medicine (US) Forum on Microbial Threats; Knobler SL, O'Connor S, Lemon SM, et al., editors.
e  https://www.ncbi.nlm.nih.gov/books/NBK83685/

Acne. Mayo Clinic Staff. Mayo Clinic.
o https://www.mayoclinic.org/diseases-conditions/acne/symptoms-causes/syc-20368047

Acne. Wikipedia.
o https://en.wikipedia.org/wiki/Acne

Cultibacterium acnes
o https://en.wikipedia.org/wiki/Cutibacterium acnes

E. coli

E. coli (Escherichia coli)

o Summary

o Lots of good info on E. coli.
o Source

o CDC

o 7 October 2022.
o https://www.cdc.gov/ecoli/index.html



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6560440/
https://pubmed.ncbi.nlm.nih.gov/?term=McLaughlin%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Watterson%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Layton%20AM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bjourson%20AJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Barnard%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Barnard%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=McDowell%20A%5BAuthor%5D
http://www.nap.edu/
https://www.ncbi.nlm.nih.gov/books/NBK83685/
https://www.mayoclinic.org/diseases-conditions/acne/symptoms-causes/syc-20368047
https://en.wikipedia.org/wiki/Acne
https://en.wikipedia.org/wiki/Cutibacterium_acnes
https://www.cdc.gov/ecoli/index.html
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Diarrhea: Vibrio cholera

Cholera shape — see page 30 of bibliography.

SCUBA divers: Vibrio vulnificus

Vibrio vulnificus & Wounds. CDC. 7 October 2019.

o

https://www.cdc.gov/vibrio/wounds.html

B

Ghon lesion. Mostafa El-Feky. 29 Jul 2022.

o

https://radiopaedia.org/articles/ghon-lesion

Ghon complex. Wikipedia.

https://en.wikipedia.org/wiki/Ghon%27s complex

Tuberculosis

e Source

o

World Health Organization (WHO).
= No date. No author
o https://www.who.int/westernpacific/health-topics/tuberculosis

HIV and Tuberculosis

e Summary
o Ifyou have HIV, you're 20x more likely to get Tuberculosis (TB).
e Verbatim
o Tuberculosis (TB) is the leading cause of death among People Living with

e Source

o

HIV (PLHIV). HIV targets the immune system and weakens people's defense
systems against infections, leading to an increased risk of TB. PLHIV have
up to 20 times higher risk of developing active TB compared to those
without HIV infection. TB 1is the leading cause of death among people
living with HIV worldwide

World Health Organization (WHO).
= No date. No author
o https://lwww.who.int/westernpacific/health-topics/hiv-aids/hiv-and-tuberculosis

TB and HIV Coinfection. CDC. 15 March 2016.

https://www.cdc.gov/tb/topic/basics/tbhivcoinfection.htm

Mycobacterium tuberculosis


https://www.cdc.gov/vibrio/wounds.html
https://radiopaedia.org/articles/ghon-lesion
https://en.wikipedia.org/wiki/Ghon%27s_complex
https://www.who.int/westernpacific/health-topics/tuberculosis
https://www.who.int/westernpacific/health-topics/tuberculosis
https://www.who.int/westernpacific/health-topics/hiv-aids/hiv-and-tuberculosis
https://www.cdc.gov/tb/topic/basics/tbhivcoinfection.htm
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e Sayit
o “Mike oh back teer eh um” “too berk you low sis.”
e Summary

o That's a mouthful so it is shorted to “TB.”

o This is a rod-shaped bacteria that causes lung infections and kills about 3 million people every
year, mostly in developing countries.

o There is a photo of lungs infected with TB. The lungs have been removed from a dead person. If
you’re on the squeamish side this could be considered a

e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Mycobacterium_tuberculosis

Gangrene — Clostridium perfringens

Gas gangrene and osteomyelitis of the foot in a diabetic patient treated with tea tree oll
e Summary
e This is a Case report.
e 44y Female — Diabetic foot.
e Self-treats with tea tree oil — a naturally-derived antibiotic. This may have seemed like a good idea
but it was ineffective treatment.
e Develops Gas Gangrene.
e Source
e International Journal of Emergency Medicine
o April 2011
e https://www.researchgate.net/publication/51114139 Gas gangrene_and_osteomyelitis_of th
e_foot_in_a diabetic_patient treated with_tea tree_oil

e Author
o Derek Cooney, State University of New York Update Medical University, Syracuse, USA


https://en.wikipedia.org/wiki/Mycobacterium_tuberculosis
https://www.researchgate.net/publication/51114139_Gas_gangrene_and_osteomyelitis_of_the_foot_in_a_diabetic_patient_treated_with_tea_tree_oil
https://www.researchgate.net/publication/51114139_Gas_gangrene_and_osteomyelitis_of_the_foot_in_a_diabetic_patient_treated_with_tea_tree_oil
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e

Confederate Army Private Milton E. Wallen lies in bed with gangrenous amptar"

e Summary
e This is US Civil War soldier Private Milton E. Wallen of Company C, 1st Kentucky Cavalry, with

gangrene in his amputated arm. He was wounded by a Minié ball while in prison at Richmond on 4

July 1863. He was being treated for the gangrene in August 1863 when Edward Stauch traveled from
Washington to make this painting. Wallen survived the infection and was furloughed from the hospital

in October 1863.

e Source
e http://en.wikipedia.org/wiki/Gangrene#mediaviewer/File:Wallen wounded by Minie ball.jpg



http://en.wikipedia.org/wiki/Gangrene#mediaviewer/File:Wallen_wounded_by_Minie_ball.jpg
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Minié ball
o That's the type of bullet that shot Private Wallen.
e https://en.wikipedia.org/wiki/Minié_ball

Gangrene

Treatment of the Diabetic Foot - To Amputate or Not? Elroy P Weledji and Pius Fokam. BMC Surg. 2014;14(83).
In Medscape.
e https://www.medscape.com/viewarticle/839596 3
Dry Gangrene
DM Foot
Think ischemic tissue ie PVD.
Affected part may auto-amputate (Medscape — Treatment of the Diabetic foot)
https://www.medscape.com/viewarticle/839596 3
May progress to wet gangrene. (Medscape — Treatment of the Diabetic foot)

Gangrene. Johns Hopkins Medicine.
¢ No authors, no date.
Gangrene is a phenomenon of bacteria — well, wet gangrene is.
Medscape defines 3 types.
Johns Hopkins defines 3 types.
Gangrene comes in 2 forms, dry and wet:
Dry gangrene occurs when the blood supply to tissue is cut off. The area becomes dry, shrinks, and
turns black.


https://en.wikipedia.org/wiki/Minié_ball
https://www.medscape.com/viewarticle/839596_3
https://www.medscape.com/viewarticle/839596_3
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e Wet gangrene occurs if bacteria invade this tissue. This makes the area swell, drain fluid, and smell
bad.

e https://www.hopkinsmedicine.org/health/conditions-and-diseases/gangrene

Plague. Mayo Clinic Staff. Mayo Clinic.
o https://www.mayoclinic.org/diseases-conditions/plague/symptoms-causes/syc-20351291
e Septicemic Plague black hand
o Bubonic Plague
o Blood clots in the tiny blood vessels of your fingers and toes can disrupt blood flow and cause that

tissue to die. The portions of your fingers and toes that have died may need to be removed
(amputated).

= Mayo Clinic — Plague
= https://www.mayoclinic.org/diseases-conditions/plague/symptoms-causes/syc-20351291

Frostbite. Medscape. Bobak Zonnoor. 13 October 2020.
e https://emedicine.medscape.com/article/926249-overview#a3
e Frostbite
e MOA - Hunting reaction
e Alternating v-c and v-d.
e Those adapted to cold have longer and more frequent v-d periods.
e When it gets too cold the Hunting rxn stops = v-c persists uninterrupted.
e Verbatim
e When the hunting reaction stops at colder temperatures,
vasoconstriction persists uninterrupted. This invariably
leads to hypoxia, acidosis, arteriolar and venular
thrombosis, and ischemic necrosis. Prostaglandin F, and
thromboxane A;,which are released during the course of
freezing and thawing, potentiate vasoconstriction, platelet
aggregation, and thrombosis.
e Medscape — Frostbite
e https://emedicine.medscape.com/article/926249-overview#a3

Botulism — Clostridium botulinum

Botulism — Symptoms. CDC. 9 February 2021.
e https://www.cdc.gov/botulism/symptoms.html

Botulism. Kirk M Chan-Tack and John Bartlett. Medscape. 15 February 2019.
e https://emedicine.medscape.com/article/213311-overview#a8

Botulism — Home-Canned Foods. CDC. 6 June 2019.
e https://www.cdc.gov/botulism/consumer.html



https://www.hopkinsmedicine.org/health/conditions-and-diseases/gangrene
https://www.mayoclinic.org/diseases-conditions/plague/symptoms-causes/syc-20351291
https://www.mayoclinic.org/diseases-conditions/plague/symptoms-causes/syc-20351291
https://emedicine.medscape.com/article/926249-overview#a3
https://emedicine.medscape.com/article/926249-overview#a3
https://www.cdc.gov/botulism/symptoms.html
https://emedicine.medscape.com/article/213311-overview#a8
https://www.cdc.gov/botulism/consumer.html
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USDA Complete Guide to Home Canning, 2015 revision. National Center for Home Food Preservation.
University of Georgia — College of Family and Consumer Sciences. 2015.
https://nchfp.uga.edu/publications/publications _usda.html#gsc.tab=0

1. Clostridium botulinum
e Food-Borne Botulism

SS (CDC)

o

o

18 — 36 hours later there is:

e double vision

o difficulty swallowing

o difficulty breathing
https://www.cdc.gov/botulism/symptoms.html

M&M (Medscape)

5-10% mortality rate.
https://emedicine.medscape.com/article/213311-overview#a8

Canning recom

Seems to occur with low-acid pH 4.6 foods. Hmmm.
CDC recom using USDA recom.
e  https://www.cdc.gov/botulism/consumer.html
USDA
e The way for badness to happen is:
o Moist, low-acid food
o T40F-120F=4C-49C
o <2%02
o Fresh food is safe because C. bot can only grow in absence of air.
Verbatim - USDA
e Growth of the bacterium Clostridium botulinum in canned food
may cause botulism—a deadly form of food poisoning. These
bacteria exist either as spores or as vegetative cells. The
spores, which are comparable to plant seeds, can survive
harmlessly in soil and water for many years. When ideal
conditions exist for growth, the spores produce vegetative
cells which multiply rapidly and may produce a deadly toxin
within 3 to 4 days of growth in an environment consisting
of:

o a moist, low-acid food
0 a temperature between 40° and 120°F
o less than 2 percent oxygen.

e Botulinum spores are on most fresh food surfaces. Because
they grow only in the absence of air, they are harmless on
fresh foods.

o https://nchfp.uga.edu/publications/publications usda.html

Infant Botulism — Clostridium botulinum

Infant Botulism: Information for Clinicians
Verbatim

o

Infant botulism is an intestinal toxemia. The disease results after
spores of the bacterium Clostridium botulinum or related species
are swallowed, temporarily colonize an infant’s large intestine,
and produce botulinum neurotoxin. The neurotoxin binds to
cholinergic nerve terminals and cleaves intracellular proteins


https://nchfp.uga.edu/publications/publications_usda.html#gsc.tab=0
https://www.cdc.gov/botulism/symptoms.html
https://emedicine.medscape.com/article/213311-overview#a8
https://www.cdc.gov/botulism/consumer.html
https://nchfp.uga.edu/publications/publications_usda.html
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necessary for acetylcholine release, resulting in bulbar palsies,
hypotonia, and a symmetric, descending, flaccid paralysis.

CDhC

o 31 May 2022
o RBhttps://www.cdc.gov/botulism/infant-botulism.html

Botulism — Prevention

e Source

@)
O

Verbatim

Most infant botulism cases cannot be prevented because the bacteria
that causes the disease is in soil and dust. The bacteria can be found
inside homes on floors, carpet, and countertops—even after cleaning.
For almost all children and adults who are healthy, ingesting botulism
spores 1is not dangerous and will not cause botulism (it’s the toxin
that is dangerous). For reasons we do not understand, some infants get
botulism when the spores get into their digestive tracts, grow, and
produce the toxin.

Honey can contain the bacteria that causes infant botulism, so do not
feed honey to children younger than 12 months. Honey is safe for people
1 year of age and older. Learn more about infant botulism from
the Infant Botulism Treatment and Prevention Program.

Health Alert

Several babies in Texas have become 1ill with infant botulism after
using honey pacifiers. Do not give honey or products made with it,
including honey pacifiers, to children younger than 12 months. Find
out more

8 June 2022
https://www.cdc.gov/botulism/prevention.html

Black tar heroin

e C. botulinum can contaminate black tar heroin. So it can then contaminate the skin if the heroin (and
bacteria) is injected.

e  https://www.cdc.gov/botulism/index.html

Tetanus

Tetanus — Clostridium tetani



https://www.cdc.gov/botulism/infant-botulism.html
http://www.infantbotulism.org/general/faq.php
https://public4.pagefreezer.com/browse/FDA/15-02-2022T20:48/https:/www.fda.gov/food/alerts-advisories-safety-information/honey-pacifiers-suspected-texas-infant-botulism-cases
https://public4.pagefreezer.com/browse/FDA/15-02-2022T20:48/https:/www.fda.gov/food/alerts-advisories-safety-information/honey-pacifiers-suspected-texas-infant-botulism-cases
https://www.cdc.gov/botulism/prevention.html
https://www.cdc.gov/botulism/index.html
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e Summary
o Anaerobic conditions allow germination of spores and production of toxins
o Toxin binds in central nervous system
o Interferes with neurotransmitter release to block inhibitor impulses
o Leads to unopposed muscle contraction and spasm
o Cannot x BBB
e Source
o Medscape
o January 2019
o Author: Patrick B Hinfey, MD
o Coauthor Jill Ripper MD MS
o  Chief Editor: John L Brusch, MD, FACP
o https://lemedicine.medscape.com/article/229594-overview#a3

C. diff diarrhea — Clostridium difficile

C. diff (Clostridioides difficile). CDC. 12 July 2021.

https://www.cdc.gov/cdiff/index.html

Verbatim

e Clostridioides difficile [klos—TRID-e—OY-dees dif~-uh—-SEEL] is formerly
known as Clostridium difficile and often called C. difficile or C.
diff.

e (C. diff is a germ (bacterium) that causes diarrhea and colitis (an
inflammation of the colon).

e Most cases of C. diff infection occur while you’re taking antibiotics
or not long after you’ve finished taking antibiotics.

e (C. diff can be life-threatening.

Your Risk of C. diff. CDC. 27 June 2022.

Fast Facts

https://www.cdc.gov/cdiff/risk.html

About The Human Microbiome. Marilyn Hair and Jon Sharpe. Center for Ecogenetics and

Environmental Health, University of Washington.

This is about the micro-biome with a medical / illness slant.

https://depts.washington.edu/ceeh/downloads/FF Microbiome.pdf

Microbiome. Wikipedia.

https://en.wikipedia.org/wiki/Microbiome

This is a readable introduction to what is a huge topic.

The Microbiome. Harvard T. H. Chan School of Public Health. The Nutrition Source.

https://www.hsph.harvard.edu/nutritionsource/microbiome/

This is the micro-biome from a nutritional standpoint.

The intestinal microbiota dysbiosis and Clostridium difficile infection: is there a relationship with inflammatory
bowel disease?

e Justyna Bien, Vindhya Palagani, and Przemyslaw Bozko.
e Therapeutic Advances in Gastroenterology. January 2013.


https://emedicine.medscape.com/article/229594-overview#a3
https://www.cdc.gov/cdiff/index.html
https://www.cdc.gov/cdiff/risk.html
https://depts.washington.edu/ceeh/downloads/FF_Microbiome.pdf
https://en.wikipedia.org/wiki/Microbiome
https://www.hsph.harvard.edu/nutritionsource/microbiome/
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e This is a 2013 article, theoretically out of date, but it's nicely written. There is enough ‘English’ in it to
balance the technical stuff. Take a crack at this after you read the stuff in Wikipedia. You will see just
how complicated the topic is. And also how fascinating.

e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3539291/

Staph

Staphylococcus aureus in Healthcare Settings. CDC. 17 January 2011.
e https://www.cdc.gov/hai/organisms/staph.html
e There are links to MRSA and VRSA, which are Methicillin Resistant Staph Aureus and VVancomycin
Resistant Staph Aureus.
e Methicillin is a cousin of penicillin.
e Vancomycin is a strong antibiotic sometimes used when others fail.

Diagnosis and Treatment of Staphylococcus aureus. Minnesota Department of Health. No date, no author.
e https://www.health.state.mn.us/diseases/staph/treat.html
e Verbatim — Normal flora
= S. aureus is part of the normal human flora (bacteria that
normally reside in or on humans) and does not usually cause
infection. When bacteria are living on or in the human body, but
are not causing infection, it is called “colonization.” Humans are
most often colonized with S. aureus in their noses and it is also
found on the skin and other body sites. Over time, 20% of the
population will almost always be colonized with S. aureus, 60% of
the population will be colonized with S. aureus off and on, and
another 20% are almost never colonized with S. aureus.

Skin infections in IV drug users
Verbatim — abscess
e MABDSEESSES are collections of pus. They are usually caused by infection
with 8. aureus but in drug users they occasionally contain a mixture
of aerobic bacteria (that require oxygen) and anaerobic bacteria (that
do not require oxygen). These mixed abscesses often result in a foul
odour.
e Author is Dermatologist in New Zealand.
= Author: Dr Amy Stanway MBChB, Registrar, Department of Dermatology, Waikato
Hospital, Hamilton, New Zealand,
= Dermnet
= 2002
o https://dermnetnz.org/topics/skin-infections-in-iv-drug-users



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3539291/
https://www.cdc.gov/hai/organisms/staph.html
https://www.health.state.mn.us/diseases/staph/treat.html
https://dermnetnz.org/topics/skin-infections-in-iv-drug-users
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Infective Endocarditis in Intravenous Drug Abusers. José M. Mird, Asuncion Moreno, Carlos A. Mestres.
Current Infectious Disease Reports. August 2003.
Verbatim — Endocarditis
e Infective endocarditis (IE) is one of the most severe complications in
intravenous drug abusers (IVDA). IE usually involves the tricuspid valve,
Staphylococcus aureus is the most common etiologic agent, and it has a
relatively good prognosis.
e |D docs from Barcelona
o https://pubmed.ncbi.nlm.nih.gov/12866981/

Staphylococcus aureus. Wikipedia.
¢ https://en.wikipedia.org/wiki/Staphylococcus aureus

Strep

Streptococcus pneumoniae. CDC. 27 January 2022.
e https://www.cdc.gov/pneumococcal/clinicians/streptococcus-pneumoniae.html

Lancefield grouping. Wikipedia.
e https://en.wikipedia.org/wiki/Lancefield grouping

Lancefield classification. Merck Manual — Professional Division. No date, no author.
e https://www.merckmanuals.com/en-ca/professional/multimedia/table/lancefield-classification

Fascia

Fascia


https://pubmed.ncbi.nlm.nih.gov/12866981/
https://en.wikipedia.org/wiki/Staphylococcus_aureus
https://www.cdc.gov/pneumococcal/clinicians/streptococcus-pneumoniae.html
https://en.wikipedia.org/wiki/Lancefield_grouping
https://www.merckmanuals.com/en-ca/professional/multimedia/table/lancefield-classification
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¢ Nice overview of what fascia is.
e Cleveland Clinic — they are a good source of medical info.
e https://my.clevelandclinic.org/health/body/23251-fascia
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Fascial compartment
e That's a cross-section through the left leg at the level of the calf to show the compartments that contain
groups of muscles. If it's confusing, that is normal.

e https://en.wikipedia.org/wiki/Fascial compartment

Flesh-Eating Disease

Streptococcus pyogenes [Group A Strep]. Wikipedia.
e https://en.wikipedia.org/wiki/Streptococcus pyogenes

Necrotizing fasciitis. Wikipedia.

o https://en.wikipedia.org/wiki/Necrotizing fasciitis

Necrotizing Fasciitis. Steven A Schulz. Medscape. 12 October 2022.
o https://femedicine.medscape.com/article/2051157-overview

e Steven A Schulz, MD Clinical Instructor/Faculty in Plastic and Reconstructive Surgery, Fellow in
Reconstructive Microsurgery, Department of Plastic Surgery, Ohio State University Wexner
Medical Center, Ohio State University College of Medicine

Group A Streptococcal (GAS) Disease: Necrotizing Fasciitis: All You Need to Know. CDC. 27 June 2022.
e https://www.cdc.gov/groupastrep/diseases-public/necrotizing-fasciitis.html



https://en.wikipedia.org/wiki/Fascial_compartment
https://en.wikipedia.org/wiki/Streptococcus_pyogenes
https://en.wikipedia.org/wiki/Necrotizing_fasciitis
https://emedicine.medscape.com/article/2051157-overview
https://www.cdc.gov/groupastrep/diseases-public/necrotizing-fasciitis.html
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Invasive strep infections and ‘the flesh-eating disease’. Canadian Paediatric Society. Pediatric Child Health.
1999.
e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2828232/
e Can Strep Throat cause Necrotizing Fasciitis?
o Yes, 1 per 1,000,000 cases.
o Chance of lightning strike is 1 / 700,000.
o Verbatim

®  Should I be concerned that if my child has strep throat he
or she may develop flesh-eating disease?

"= No. Most cases of flesh-eating disease arise from skin and
soft tissue disease, not from strep pharyngitis or strep
throat. Millions of North American children get strep throat
every year, but less than one child in a million will actually
develop flesh-eating disease. Put in context, there is more
than 100 times greater risk of dying from a motor vehicle
accident and at least a 50% greater risk of getting struck by
lightning each year in North America than there is of coming
down with flesh-eating disease. Thus, only rarely will strep
throat progress to flesh-eating disease.

= Pediatric Child Health 1999

= Seems to be written by Canadian Pediatric Society.

Group B Strep (GBS): Chorio-amnion-itis

Chorio-amnion-it is — some background
e Note
o Chorioamnionitis is not a TORCH infection (see page 84).
= In a TORCH infection, bacteria or viruses pass through the placenta.
= Whereas the GBS bacteria go from vagina - membranes - fetus.

Group B streptococcal infection. Wikipedia.
e https://en.wikipedia.org/wiki/Group B_streptococcal infection
e There is a photo from a microscope of the bacteria. They are the dark round circles. There are
probably 100 to 200 of them. | didn’t count. Remember, this is a ‘coccus’ meaning it's a bacteria
that is shaped like a sphere.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2828232/
https://en.wikipedia.org/wiki/Group_B_streptococcal_infection
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GROUP B STREPTOCOCCUS: PREVALENCE IN A NON-OBSTETRIC POPULATION. Catherine M. Leclair
et al. Journal of Lower Genital Tract Disease. July 2010.
o https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2898746/
e Catherine M. LECLAIR, MD, Ashley E. HART, MD, Martha F. GOETSCH, MD MPH, Heather
CARPENTIER, and Jeffrey T. JENSEN, MD, MPH

o GBS
= GBS regularly colonizes 10 — 30% of OB pts.
= Verbatim

e Streptococcus agalactiae or Group B streptococcus (GBS) is a
known vaginal bacterial inhabitant. Previous cross-sectional
studies of obstetrical patients have documented that at
least 10-30% of women are regularly colonized with this
organism in the vagina and rectum.

Intrapartum Management of Intraamniotic Infection. American College of Obstetricians and Gynecologists’
Committee on Obstetric Practice. American College of Obstetricians and Gynecologists (ACOG). Number 712.
August 2017.
e https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/08/intrapartum-
management-of-intraamniotic-infection

Diagnosis and Management of Clinical Chorioamnionitis. Alan T. N. Tita and William W. Andrews.
Clinical Perinatology. June 2010.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3008318/

Alan T. N. Tita, MD, PhD2 and William W. Andrews, PhD, MD®

Go nuts. Just a whole ton of detail here. It's very technical but it’s nicely written.
Figure 1 shows how the bacteria ‘ascend’ to the fetus.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3008318/

Amazing Zoology Story

The Amniotic Egg. John Merck. Geology 431 Vertebrate Paleobiology. Department of Geology. University of
Maryland. 2015.

e  https://www.geol.umd.edu/~jmerck/geol431/lectures/d06eggs.html

e This is a bit technical but it nicely contrasts amphibian eggs with reptile eggs.

¢ When you read the word ‘amnion’ or ‘amniote’, think birds, reptiles and mammals.

Amniotes
e Lumen Learning.
o No date, no author
o https://courses.lumenlearning.com/suny-wmopen-biology2/chapter/amniotes/
e Figure 1 is a drawing of an egg (either a reptile or bird) with an amnion and chorion.
e Verbatim



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2898746/
https://pubmed.ncbi.nlm.nih.gov/?term=LECLAIR%20CM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=HART%20AE%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=GOETSCH%20MF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=CARPENTIER%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=CARPENTIER%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=JENSEN%20JT%5BAuthor%5D
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/08/intrapartum-management-of-intraamniotic-infection
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/08/intrapartum-management-of-intraamniotic-infection
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3008318/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3008318/
https://www.geol.umd.edu/~jmerck/geol431/lectures/d06eggs.html
https://courses.lumenlearning.com/suny-wmopen-biology2/chapter/amniotes/
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o The first amniotes evolved from amphibian ancestors approximately 340 million years ago
during the Carboniferous period.

Amniote
e Wikipedia.
e https://en.wikipedia.org/wiki/Amniote
e The first amniotes, referred to as "basal amniotes", resembled small
lizards and evolved from the amphibious reptiliomorphs about 312 million
years ago, !’ in the Carboniferous geologic period.

Meningitis

Some background
e Strange shape
o Meningo-coccus has a distinctive shape. It looks like you took 2 of those sponge stress balls and
squished them against each other.
o Soitis 2 cocci? Yes. 2 cocci (balls a.k.a. spheres) squished against each other.
o See the images below.
e Nasty synonyms
o Meningitis bacteria
= This is a very unofficial term but it's easy to say).
o Meningo-coccus
= “Men ing go — cock us”
o Neisseria meningitidis
= “Nye” — nye rhymes with eye — “seer ee ah” “men in jit ih dis.”

e Tip-offs
o Is astiff neck a tip-off to Meningitis? Yes.
o Does everyone with a stiff neck have Meningitis? No. Maybe you’re a wrestler and you did bridges
yesterday.
o What about a stiff neck + headache + fever + decreased level of consciousness? Yeah, now we're
leaning towards Meningitis.
e Treatment
o Ifit's serious, you get intra-venous (IV) ceftriaxone (“seff try ax own”), a cousin of penicillin.


https://en.wikipedia.org/wiki/Amniote
https://en.wikipedia.org/wiki/Reptiliomorpha
https://en.wikipedia.org/wiki/Amniote#cite_note-B&D-9
https://en.wikipedia.org/wiki/Carboniferous
https://en.wikipedia.org/wiki/Geologic_period
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Original image.

.:-'s‘" ol ' B
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Meningitis bacteria growing in the fluid that surrounds the brain and spinal cord a.k.a. Cerebro-Spinal Fluid
(CSF). The magnification is 1000 x.

e Those 2 shapes are the 2 balls squished against each other. This is the Meningitis bacteria.

e | added in the blue coloring in PowerPoint.

e The image is from Wikipedia.

e https://en.wikipedia.org/wiki/Neisseria_meningitidis



https://en.wikipedia.org/wiki/Neisseria_meningitidis
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Rosen & Barkin’s

5-Minute
Emergency
Med|C|n Joffrey J. Schaider

Roger Barkin
Consult oo

Adam Z. Barkin
™
&™ EDITION Philip Shayne

A —
&. Wolters Kluwer SMinuteConsult”

Rosen & Barkin’s 5-Minute Emergency Medicine Consult, 61" Edition
e Summary
o This is an awesome textbook of Emergency Medicine. Itis 1256 pages of bulleted points, with each
illness summarized in 1 or 2 pages. It weighs 6 % pounds (3 kg) — that’s heavy enough to do
physiotherapy exercises. Is Meningitis in this book? You bet.
o By the way, Emergency Medicine doctors are totally switched on. They have to know what kills
people right now. They are masters of multi-tasking. After | finished my training in Family Medicine,
| did 10 months of Emergency Medicine training. Turns out | was not good at multi-tasking.

Boss Doctor: Hey, Jones, what are you doing?

Me: I'm eating fig newtons.

Boss Doctor: There are seven patients waiting to be seen.
Me: | have to see more than one at a time?

Boss Doctor: Get out. Never come back.
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o And that's how | ended up drawing cartoons.
e Source

o Wolters Kluwer

= At medical conferences there are usually booksellers present. Medical books published by
Wolters Kluwer (it's a Dutch company) are often for sale.
o https://shop.lww.com/Rosen---Barkin-s-5-Minute-Emergency-Medicine-Consult/p/9781496392954
e Authors

Jeffrey J. Schaider MD
Professor, Department of Emergency medicine
Rush Medical College
Chairman, Department of Emergency Medicine
Cook County Health and Hospital System
Chicago, lllinois

Stephen R. Hayden MD
Professor of Clinical Medicine, Associate Dean for Graduate Medical Education and
DIO, Department of Emergency Medicine, University of California San Diego Medical
Center, San Diego, CA; Editor-in-Chief, Journal of Emergency Medicine

Richard E. Wolfe MD
Associate Professor, Division of Emergency Medicine, Harvard Medical School; Chief
of Emergency Medicine, Beth Israel Deaconess Medical Center, Boston, MA

Adam Z. Barkin MD
Clinical Instructor, Department of Emergency Medicine, University of Colorado School
of Medicine, Aurora, CO; Attending Physician, Emergency Medicine, Rose Medical
Center, Denver, CO

Philip Shayne MD
Associate Professor, Vice Chair for Education and Residency Program Director,
Department of Emergency Medicine, Emory University School of Medicine, Atlanta,
GA

Peter Rosen, MD
The book is named after him.
Formerly, Clinical professor at the University of Arizona Department of Emergency Medicine

Roger M. Barkin MD
And him.
Clinical Professor of Pediatrics, University of Colorado School of Medicine;
Emergency Physician, CarePoint/Rose Medical Center, Denver, CO

Meningitis
e Summary

e There are links to the various kinds of Meningitis caused by different types of organisms:
o Bacterial Meningitis
= For example, the bacteria Meningo-coccus, the 2 balls squished together.
o Viral Meningitis
=  For example, the measles virus can ravage the brain. That's why there is a measles
vaccine.
o Fungal Meningitis
= For example, the fungus called Aspergillus can get into the brain but that's pretty
rare.
o Parasitic Meningitis
= Think, tiny worms.
= Forexample, Angio-strongylus lives in snails. It gets into you if you eat undercooked
shails.
= “Anjee oh strong gull us”


https://shop.lww.com/Rosen---Barkin-s-5-Minute-Emergency-Medicine-Consult/p/9781496392954
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o Amoebic Meningitis
=  Think, nasty amoeba.
= The classic nasty here is called Naeglieria fowleri. It lives in fresh water. It is usually
fatal if it gets into our brain.
= “Nay gler ee ah” “fowl er eye”
o Non-Infectious Meningitis
= This is stuff that is not an infection.
= For example, Lupus is a disorder where the immune system attacks the body. If it
attacks the meninges (lining of the brain), that’'s Non-Infectious Meningitis. This is
arare event in Lupus.
= This is also called Aseptic Meningitis.

e The moral of the story is lots of critters like to get into our brain and mess it up. Fortunately they are
not that common. Nevertheless, Emergency Medicine doctors need to be aware of them so they
can hand off the patient to Infectious Disease specialists who will manage them.

e CDC
o 30 March 2022
o https://www.cdc.gov/meningitis/index.html

Meningococcal Photos

e Summar
-_m photos of babies with gangrene of the hands and legs due to Meningo-coccemia (“men ing
go cock see me ah”) which is the Meningitis bacteria (a.k.a. Meningo-coccus) growing in the blood.
e Source
o CDC
= 31 May 2019
=  https://www.cdc.gov/meningococcal/about/photos.html

Bonus material
o Everhead of Gonorrhea? It's a Sexually Transmitted Infection (STI). Itis caused by Neisseria gonorrhea,
a cousin of Neisseria meningitidis.
e Because there waaaay too many syllables and vowels in those names, we just say this to differentiate them:
o Meningo-coccus
o Gono-coccus

Lyme Disease

Borrelia burgdorferi NEU2011
e Summary
e There is a photo of the bacteria that causes Lyme Disease. The bacteria clearly has a corkscrew
shape.
e This is a good website. Check out the Microbial Mythology link on the left to dispel some myths.
e Copyright notice. Readers may view, browse, and/or download material for noncommercial
personal purposes. Please credit our site for use. Materials on our site obtained with permission
from other sources require permission from those sources for further reproduction.
e Source
e MicrobWiki
o https://microbewiki.kenyon.edu/index.php/Borrelia_burgdorferi NEU2011



https://www.cdc.gov/meningitis/index.html
https://www.cdc.gov/meningococcal/about/photos.html
https://microbewiki.kenyon.edu/index.php/Borrelia_burgdorferi_NEU2011
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That'’s the classic ‘target lesion’ of Lyme Disease.
» This woman’s right arm is raised overhead, so that's the back of her upper arm.

e https://en.wikipedia.org/wiki/Lyme disease

What are 3 things are needed to get Lyme Disease?

. 4 3 Ll ey, o
Corkscrew bacteria deer tick (vector) human
e Summary

e The bacteria is inside the tick. The tick bites the human. Now the bacteria is inside the human.


https://en.wikipedia.org/wiki/Lyme_disease

Page 245 of 742

e The corkscrew bacteria is Borrelia burgdorferi. That's “Bore ee lee ah” “burg door fer ee” (or “burg door

fer eye”).
e Lyme Disease is named after Lyme, Connecticut.
e Source

e 2images on Left: https://en.wikipedia.org/wiki/Lyme disease
e Man in suit: https://en.wikipedia.org/wiki/Suit

Lyme Disease
e Summary

o This is the CDC home page on Lyme Disease. There are oodles of links.

o There is a cool photo of 4 deer ticks side-by-side on a US Dime. | am pretty sure that is the face of
President Franklin Delano Roosevelt (FDR). | had to hunt down a photo of the dime on the website
of the US Mint. Is it FDR?

= https://www.usmint.gov/coins/coin-medal-programs/circulating-coins/dime

e Source
o CDC
= 19 January 2022
= https://www.cdc.gov/lyme/index.html

Why is CDC concerned about Lyme disease?
e Summary
o There is a dot map showing how Lyme Disease clusters in the north-east USA.
e Verbatim
o Lyme disease is the most common vector-borne disease in the United States.
= Remember, the vector is basically the middle man who transmits a bacteria or virus or
amoeba to a human. Think of the vector as the courier from Hell.

e Source
e CDC
e 13 January 2021
e https://www.cdc.gov/lyme/why-is-cdc-concerned-about-lyme-disease.html



https://en.wikipedia.org/wiki/Lyme_disease
https://en.wikipedia.org/wiki/Suit
https://www.usmint.gov/coins/coin-medal-programs/circulating-coins/dime
https://www.cdc.gov/lyme/index.html
https://www.cdc.gov/lyme/why-is-cdc-concerned-about-lyme-disease.html
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Anopheles
o Summary
o This is the mosquito that transmits Malaria. That's a female in the photo. Her belly is full of human
blood.
o Verbatim

" An Anopheles stephensi mosquito is obtaining a blood meal from a human
host through 1its pointed proboscis. Note the droplet of blood being
expelled from the abdomen after having engorged itself on its host’s
blood. This mosquito is a known malarial vector with a distribution that
ranges from Egypt all the way to China. Source: CDC

o Source
o https://en.wikipedia.org/wiki/Anopheles

Plasmodium
e Source
Wikipedia

[ ]
e https://en.wikipedia.org/wiki/Plasmodium
e Summary


https://commons.wikimedia.org/wiki/Anopheles_stephensi
https://en.wikipedia.org/wiki/mosquito
https://en.wikipedia.org/wiki/blood
https://en.wikipedia.org/wiki/proboscis
https://en.wikipedia.org/wiki/malaria
https://en.wikipedia.org/wiki/Egypt
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/CDC
https://en.wikipedia.org/wiki/Anopheles
https://en.wikipedia.org/wiki/Plasmodium
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e This is the sporozoite that gets injected into your blood by the mosquito. There are dozens of them here.
[The nucleus is the dark spot. Remember, the single-celled organisms in the Amoeba Kingdom have a
nucleus].

B e
monstration of Plasmodium berghei sporozoites in rat hepatocytes one hour after inoculation.
Zeitschrift fur Parasitenkunde 67(3):345-8. February 1982.
Jacques Meis. J P Verhave. Paul Jap. J H Meuwissen.
Figure 1 is really nice electron microscope image of a sporozoite in a rat liver cell.
https://www.researchgate.net/publication/16446396 The demonstration of Plasmodium berghei
sporozoites in_rat hepatocytes one hour after inoculation

O O O O

Malaria — Biology. CDC. 16 July 2020.
e https://www.cdc.gov/malaria/about/biology/index.html
e Malaria life cycle here. It's confusing even when labelled.

Transgenic Anopheles stephensico expressing single-chain antibodies resist Plasmodium falciparum
development.

Alison T. Isaacs, Nijole Jasinskiene, Mikhail Tretiakov, +3, and Anthony A. James

e PNAS. 109 (28) E1922-E1930.

e 11 June 2012

e https://www.pnas.org/content/109/28/E1922/1



https://www.researchgate.net/publication/16446396_The_demonstration_of_Plasmodium_berghei_sporozoites_in_rat_hepatocytes_one_hour_after_inoculation
https://www.researchgate.net/publication/16446396_The_demonstration_of_Plasmodium_berghei_sporozoites_in_rat_hepatocytes_one_hour_after_inoculation
https://www.cdc.gov/malaria/about/biology/index.html
https://www.pnas.org/content/109/28/E1922/1

Figure P1 is wonderfully detailed step-by-step photo of the life cycle in the mosquito.

Liver

liver

spleen

\ gall bladder stomach

colon

small intestine

appendix

bladder

Liver
e Source
o Wikipedia
= https://en.wikipedia.org/wiki/Liver
e Summary
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o Since the liver is where the single-celled Malaria organism Plasmodium initially goes, it's useful to

know what the liver looks like and where it’s located.

o The liver is usually drawn in a brown color in anatomy books. In the spinning dude, it’s red. In real
life, it's sort of %2 red %2 brown. You may have to go to the Wikipedia page to see the spinning.

Quadrants



https://en.wikipedia.org/wiki/Liver
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Left Upper ,
Quadrant (LUQ)

Abdominopelvic
Quadrants
Quadrants and regions of abdomen
e Source
o Wikipedia
= hitps://en.wikipedia.org/wiki/Quadrants _and regions of abdomen
e Summary

o \“% Draw a vertical line though your belly button (navel) (“nay vul”). Now a horizontal line. That
divides the abdomen into 4 quadrants.

o When you tell the doctor, “my stomach hurts,” we don’t believe you. We ask you to point with one
finger where it hurts in order to know which quadrant it is. Of course, you can have pain in all 4
guadrants a.k.a. diffuse abdominal pain, so that makes our life as doctors more difficult. Please
try to have pain in just one spot. ‘Diffuse’ is a fancy way of saying spread all over. | guess you could
say that peanut butter is spread diffusely on a piece of bread.

o Technically, they are abdomino-pelvic regions. Don’t sweat it.


https://en.wikipedia.org/wiki/Quadrants_and_regions_of_abdomen
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(a) Abdominopelvic regions

IGNORE THIS
Summary

kidney.

e This is the same Wikipedia source as the previous image.

(b) Abdominopelvic quandrants

LOOK AT THIS

The abdomen plus pelvis can be divided into 4 or 9 regions. Let’s stick to 4 regions — it's more intuitive.

Your liver lives in the Right Upper Quadrant (RUQ). It's the brownish/reddish shape. It's partially protected
by the ribs but a ‘liver punch’ in boxing can still hurt like hell.

The stomach (the tan color in the drawing) lives in the Left Upper Quadrant. So does your spleen. And left

Malaria treatment overview)

Background info on the treatment of malaria

e The treatment of Malaria is complicated and confusing.
It's confusing because all the drugs have strange names and abbreviations:

[ ]
e chloro-quine (CQ)
hydroxy-chloro-quine (HCQ)
meflo-quine (MQ)
prima-quine (PQ)

e Liver a.k.a. pre-erythrocyte state.

e Red Blood Cells (RBC) a.k.a. erythro-cyte stage.

It's confusing because the drugs target different forms (think, different shapes) of the malaria organism:
e Sporozoite (that’s the love child | drew).

e Schizont a.k.a. ring form

e This guy lives in our red blood cells.

¢ Gamete

Any many others. So it helps if you took a course in organic chemistry in university.
It's confusing because the drugs target the malaria organism in different parts of the human body:
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e These guys (actually, guys and gals, as they are the ‘sexual’ stage of the organism) live in the
mosquito. The drugs don't affect it.
e |t's complicated because there are ‘special populations’ of patients to consider:
e Pregnant females (or those who might be considering becoming pregnant while in the malaria
region).
e They can’t take certain malaria drugs.
e Children
e They can'’t take certain malaria drugs.
e Last-minute traveller

e They decided at the last minute they want to visit a malaria-stricken region of the world. Their
flight departs in 16 hours. It's too late to start them on certain drugs.

e |t's complicated because the malaria organism (Plasmodium) (think, single-celled amoeba), constantly
evolves to become resistant to the drugs. For example:
e Chloroquine-resistant Plasmodium falciparum.

e That means chloroquine no longer works . So the doctors and nurses that give advice to
travellers have to consult maps that show resistant regions. This information is constantly
updated.

e It's complicated because the drugs are different depending on how sick you are:
e 1) You are notill. You have not left on your trip yet.

e You're notill. You start the drug before you depart on your holiday, continue it during the
holiday, and maybe for a few weeks after get home (in case the organism is still inside you).
This is called prophylaxis (“pro fa lax iss”).

e 2) Mild illness
e That means Mild Malaria.
e 3)Severeillness

e That means Severe Malaria.

e This is malaria that can kill you. You’re more likely now to get intra-venous (IV) drug treatment
now.

Malarone (it’s a drug to treat malaria)
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Atovaquone/
proguanil

On the potential for discontinuing atovaquone-proguanil (AP) ad-hoc post-exposure and other abbreviated AP-
regimens: Pharmacology, pharmacokinetics and perspectives
e Summary

e Thereis aton going on in this image. If you can explain it to a stranger on the bus then you have a good
handle on Malaria.

e Here’s the deal: The sporozoites (love children born in the mosquito) get injected (a.k.a. inoculated)
into you by the mosquito - The sporozoites head to the liver within 30 minutes. Chop, chop there’s
work to do, people! > There they turn into a shizont - which turn into a merozoite - that heads to
the blood and invades red blood cells > Now they assume a ring shape called the ring form > The
ring forms eat the red blood cell (RBC) from the inside but that's not the reason the RBC dies > The
ring forms multiply and this splits the RBC apart (that's erythro-lysis) (erythro means red, lysis means
split) > Now the ring form morphs into males and females called gameto-cytes (think of them as sperm
and egg) - Those males and females get sucked up in the blood by the next feeding mosquito > They
have little babies a.k.a. love child a.k.a. sporozoites > the cycle starts all over.

e Atovaquone / proguanil is a pill with 2 drugs in it. The brand name is MALARONE™ It seems to kill the
sporozoites in the liver and the ring form in the blood.

e Sayit
e “Spore oh zoh ite”
e “Shiz ont’
e “Mere oh zoh ite”
e “Gam eat oh sights”

e What's with the funky names?
e Asisusual in marketing, the brand name is catchy and contains some reference to the ailment. The
‘mal’ part of malaria forms the beginning of the drug MALARONE.
e Verbatim
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The sites of action in the Plasmodium life cycle of atovaquone and proguanil.
Sporozoites invade the liver cells within 30 minutes after inoculation [2, 3]
and then mature into schizonts. After 5-9 days, these schizonts rupture,
releasing merozoites from the liver into the bloodstream. These merozoites
invade erythrocytes and then mature from ring stages to trophozoites to
schizonts, with some ring stages differentiating into gametocytes. Atovagquone
and proguanil have suppressive effects on both the hepatic and blood stage
[3-7]. During the blood stage, atovaquone and proguanil have their peak
activity at the trophozoite stage [48,49]. Then, the susceptibility to
atovaquone-proguanil of liver stages might also vary during their development
[8]. This figure was created with Biorender.com.

Source

Travel Medicine and Infectious Disease

o This is a medical journal.

o A small excerpt from the original journal article is the figure above. It is on the website
ResearchGate where images from journals are compiled.

o December 2022

o https://www.researchgate.net/publication/366255610 On_the potential for discontinuing ato
vaquone-proguanil AP _ad-hoc post-exposure and other abbreviated AP-
regimens Pharmacology pharmacokinetics and perspectives

Authors

Jenny Schnyder
Hanna K. de Jong
Emmanuel B. Bache
Reinier M. van Hest
Patricia Schlagenhauf
Steffen Borrmann
Thomas Hanscheid
Martin Grobusch

Primaquine (it's a drug to treat malaria)

Primaquine (PQ)
Summary

The way PQ works is very specific. It gets into the human liver cells and it is there that the PQ is
converted to other things (a.k.a. metabolites) that then generate hydrogen peroxide (H202). Does
that mean you can treat malaria by simply drinking hydrogen peroxide? No! No! No! If you drink
hydrogen peroxide you’ll just end up with a nasty chemical burn of your foodpipe and your life will
suck.

Here’s the proper sequence of events: Swallow primaquine pill 2 pill dissolves in small intestine >
molecules of PQ exit the small intestine and enter the blood stream = PQ molecules carried in blood
to the Liver - Liver converts PQ to metabolites - metabolites generate H202 - H202 Kkills the
Plasmodium.

More malaria info



https://www.researchgate.net/publication/366255610_On_the_potential_for_discontinuing_atovaquone-proguanil_AP_ad-hoc_post-exposure_and_other_abbreviated_AP-regimens_Pharmacology_pharmacokinetics_and_perspectives
https://www.researchgate.net/publication/366255610_On_the_potential_for_discontinuing_atovaquone-proguanil_AP_ad-hoc_post-exposure_and_other_abbreviated_AP-regimens_Pharmacology_pharmacokinetics_and_perspectives
https://www.researchgate.net/publication/366255610_On_the_potential_for_discontinuing_atovaquone-proguanil_AP_ad-hoc_post-exposure_and_other_abbreviated_AP-regimens_Pharmacology_pharmacokinetics_and_perspectives
https://www.researchgate.net/profile/Jenny-Schnyder?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/publication/scientific-contributions/Hanna-K-de-Jong-2195937250
https://www.researchgate.net/publication/scientific-contributions/Emmanuel-B-Bache-2209720609
https://www.researchgate.net/publication/scientific-contributions/Reinier-M-van-Hest-2238443790
https://www.researchgate.net/profile/Patricia-Schlagenhauf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/publication/scientific-contributions/Steffen-Borrmann-38974559
https://www.researchgate.net/publication/profile/Thomas-Hanscheid
https://www.researchgate.net/profile/Martin-Grobusch?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
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Plasmodium

Wikipedia

https://en.wikipedia.org/wiki/Plasmodium

This is the ring form that lives and feeds inside your red blood cell.

Laboratory diagnosis of malaria — Plasmodium falciparum.
e CDC. No date, no author
e  https://www.cdc.gov/dpdx/resources/pdf/benchAids/malaria/Pfalciparum_benchaidV2.pdf
e This is blood smear of the various life stages of the nasty form of malaria.

Malaria

Kathrine R. Tan and Paul M. Arguin.

CDC Yellow Book. 1 July 2019.
o https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/malaria
o This is a thorough explanation of the treatment of malaria.

@ Normal red blood cells.
Normal

red blood
cell (RBC)

RBCs flow freely
within blood vessel

bnormal, sickled, red blood cells

Al
(sickle cells)

Sickle celis
in

Sickle Cell Anemia
o Wikipedia.
o https://en.wikipedia.org/wiki/Sickle cell disease
o The red blood cells in the top blood vessel are normal.



https://en.wikipedia.org/wiki/Plasmodium
https://www.cdc.gov/dpdx/resources/pdf/benchAids/malaria/Pfalciparum_benchaidV2.pdf
https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/malaria
https://en.wikipedia.org/wiki/Sickle_cell_disease
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Biology: Sickle Cell. CDC. 16 July 2020.
o https://lwww.cdc.gov/malaria/about/biology/index.html
o There are horizontal tabs. Click on Sickle Cell.

Sickle Cell Disease.
o MedlinePlus. 25 November 2020. No author.
o https://medlineplus.gov/sicklecelldisease.html
o This has tons of links to great sources.

Guidelines for Treatment of Malaria in the United States. CDC. 2019.
o https://lwww.cdc.gov/malaria/resources/pdf/Malaria_Treatment Table 120419.pdf
o This is a table used by doctors. Lots of detail.

Hydroxychloroquine. MedlinePlus. 15 October 2020.
o https://medlineplus.gov/druginfo/meds/a601240.html

FDA cautions against use of hydroxychloroquine or chloroquine for COVID-19 outside of the hospital setting or
a clinical trial due to risk of heart rhythm problems. Does not affect FDA-approved uses for malaria, lupus, and
rheumatoid arthritis

o U.S. Food & Drug Administration (FDA)

o 1 July 2020

o https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-

hydroxychloroguine-or-chloroquine-covid-19-outside-hospital-setting-or
o Lots of info.

PLAQUENIL® HYDROXYCHLOROQUINE SULFATE TABLETS, USP
e Copyright Concordia Pharmaceuticals. / FDA Factsheet 2020. January 2017. No author.

o They still make it as of 30 Oct 2022 in Epocrates.

e https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/009768s037s045s047Ibl.pdf
e  MOAwmanaria (FDA Factsheet 2017)

0 Mechanism of action: The precise mechanism by which hydroxychloroquine
exhibits activity against Plasmodium is not known. Hydroxychloroquine,
like chloroquine, is a weak base and may exert its effect by
concentrating in the acid vesicles of the parasite and by inhibiting
polymerization of heme. It can also inhibit certain enzymes by its
interaction with DNA. (page 2a)

Artemisinin resistance and artemisinin-based combination therapy efficacy

e Source
e WHO
e Verbatim

e WHO recommends artemisinin-based combination therapies (ACTs) for the
treatment of uncomplicated malaria caused by Plasmodium falciparum.
e https://www.who.int/docs/default-source/documents/publications/gmp/who-cds-gmp-2018-26-
eng.pdf

Medicines for the Prevention of Malaria While Traveling Hydroxychloroquine (PlaquenilTM)


https://www.cdc.gov/malaria/about/biology/index.html
https://medlineplus.gov/sicklecelldisease.html
https://www.cdc.gov/malaria/resources/pdf/Malaria_Treatment_Table_120419.pdf
https://medlineplus.gov/druginfo/meds/a601240.html
https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-chloroquine-covid-19-outside-hospital-setting-or
https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-chloroquine-covid-19-outside-hospital-setting-or
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/009768s037s045s047lbl.pdf
https://www.who.int/docs/default-source/documents/publications/gmp/who-cds-gmp-2018-26-eng.pdf
https://www.who.int/docs/default-source/documents/publications/gmp/who-cds-gmp-2018-26-eng.pdf
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Source

e CDC
e  https://www.cdc.gov/malaria/resources/pdf/fsp/drugs/hydroxychloroquine.pdf

Summary

e Hydroxy-chloro-quine (HCQ) is not used much for treating malaria.

Verbatim

e Hydroxychloroquine can only be used in places where chloroquine (a related
medicine) is still effective. There are only a few places left in the world
where hydroxychloroquine is still effective including parts of Central
America and the Caribbean.

Sickle Cell Anemia

See All Things Blood on page 715 of the bibliography.

Amoeba basics

Amoeba.
That is your standard amoeba. It is just 1 cell. It is alive.


https://www.cdc.gov/malaria/resources/pdf/fsp/drugs/hydroxychloroquine.pdf
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e The name of this particular guy is Amoeba proteus (“Ah mee ba” “pro tee us”). It lives in ponds and does
not harm humans.

e https://en.wikipedia.org/wiki/Amoeba
e Image author: SmallRex

Entamoeba histolytica

o History
o That's the amoeba that may have killed Alexander the Great.
o Size

o It's about 15 microns wide. The distance between the tips of this letter ‘u’ is about 1000 microns (1
milli-meter). So if you chop the distance between the tips of ‘u’ into 1000 pieces, 15 of them is how
wide the amoeba is.

e The amoeba kills you in 2 ways:
e The amoeba kicks the crap out of your liver.
e The infection is called an abscess (“ab sess”). Imagine a zit the size of a grapefruit
inside your liver. That would be a large abscess. You’d have a fever.
e The technical termis Liver Abscess or Hepatic Abscess.
e The amoeba kicks the crap out of your large intestines (colon).
e That's the dys-entery, as in, bad-intestines.
e Soit’'s called Amoebic Dys-entery.
e The umbrella term for all of the above is Amebiasis (“am eeb eye ah sis”).



https://en.wikipedia.org/wiki/Amoeba
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o As | mentioned with Plague, Precision of Speech is the Lubrication of Science. This is super-important
in medicine because doctors must communicate with exacting detail.
o Source

o https://en.wikipedia.org/wiki/Entamoeba histolytica

Theories on the death of Alexander the Great

Amoebic Liver Abscess — A Historical Review. Dr. O. P. Kapoor. Bombay Hospital Journal. Volume 57 No. 03.

July 2015
o https://www.bhj.org.in/books/liver/s1c01.htm
o Summary
o This article suggests Alexander the Great died from the nasty amoeba, Entamoeba histolytica.
Specifically, from an infection in his liver.
° :
° z
o Verbatim
o Shortly after the death of Hippocrates, in 356 B.C. Alexander the Great was

born. When still young, he became King of Macedonia and Emperor of a vast
empire. In his eastern campaign, he reached as far as the Indus and for a
short while stepped into an area where amoebiasis must have been endemic.
Badly exhausted by sickness, insomnia and injured in ferocious fighting
against the Brahmanic people, he made his way back over the Gedrosia desert
and died at the young age of 33 years at Babylon probably of an amoebic liver
abscess.

The death of Alexander the Great. Hektoen International — A Journal of Medical Humanities. George Dunea,
MD. Spring 2012.

e https://hekint.org/2017/01/22/the-death-of-alexander-the-great/

e Summary

This article suggests that Alexander the Great may have died from these infections:
1) Malaria.
2) The same amoeba as in the preceding paper, ie Entamoeba histolytica.
3) Dysentery ... which could be a lot of things, including the amoeba.
4) Yellow Fever. Alexander was close enough to the African continent to get it. Check out
maps of his journey, starting in Greece (specifically, Macedonia).
¢ 5) Pneumonia.
e 6) Typhoid Fever.
e Or poisoned wine.

e Verbatim

Alexander probably died from an infectious disease —malaria, amebiasis, or
dysentery; perhaps yellow fever, pneumonia, or typhoid—and the royal
diaries report that he had a high fever, was already speechless as the army
filed past him, and died after an illness of about 12 days. In an
alternative version Alexander filled a huge beaker with unmixed wine,
downed it in a gulp, instantly shrieked aloud as if smitten by a violent
blow, and died in great pain, suggesting an abdominal catastrophe or
poisoning by his enemies from Greece. Several authors have denied this
version, but “those accustomed to the deaths of powerful men will not be
surprised that Alexander’s death is a mystery which is hard to solve beyond
all dispute.”

Alexander the Great and West Nile Virus Encephalitis.


https://en.wikipedia.org/wiki/Entamoeba_histolytica
https://www.bhj.org.in/books/liver/s1c01.htm
https://hekint.org/2017/01/22/the-death-of-alexander-the-great/
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Summary

o

This fascinating paper suggests that the \West Nile virus killed Alexander the Great. And that it
may have been transmitted to him from a mosquito that sucked the blood of an infected raven.
Wow.
But other possibilities were:
= Poison ... but considered unlikely because they would not have caused a 2-week fever.
= Typhoid Fever ... as in Salmonella typhi (the same bacteria Typhoid Mary spread in
Manhattan).
= Vibrio vulnificus ... that’s the cousin of Cholera (Vibrio cholera) that infects wounds in
SCUBA divers. It can also infect alcoholics, and Alexander fit that description.
= Malaria ... but he seemed to lack the right kind of fever.
= 2 different amoebas from Entamoeba (the paper above).
Medical historians have fun with this stuff.
Oh, encephal-itis is inflammation of the brain.
= “En sef ah light iss”
= “En kef ah light iss”
= Take your pick.

Verbatim

o

o

Alexander the Great died in Babylon in 323 BC. His death at age 32
followed a 2-week febrile illness.
= [Febrile illness is a fancy way of saying you have a fever. ]
= [Some sources say he died at the age of 32. Other say 33. Whatever.]
After reviewing ancient accounts and modern theories, we have concluded
that Alexander may have died of West Nile encephalitis.
®= West Nile virus infections in vertebrates may have been occurring
in the Middle East for centuries.
= In Iraq, several mosquito species, including Culex
tritaeniorhynchus, Cx. theileri, and Aedes caspius have been
implicated in West Nile virus transmission.
= Annual spring flooding of the Tigris [river] and Euphrates
[river] provides ideal breeding grounds for Culex spp.
= Ravens dropping dead from the skies likely were also a surprise
to Alexander.
Few poisons induce fever, and few of these were available in Alexander's
time—except plant salicylates, which disturb temperature regulation;
alkaloids, which interfere with perspiration; and ergot mycotoxins,
which produce a subjective sensation of heat. Plutarch mentions that
Aristotle (Alexander’s tutor) procured arsenic to poison Alexander (7).
But plants, mycotoxins, and arsenic are not the likely causes of death
since none would have caused the reported high, sustained fever.
Typhoid fever and its complications have also been thoroughly
considered (1). Alexander had a 2-week febrile illness culminating in
terminal encephalopathy. As do encephalitis, endocarditis,
pneumococcal  pneumonia, psittacosis, rickettsial disease, and
tularemia, typhoid causes sustained or continuous fever (14). The
typical course of typhoid fever lasts one month. In fatal cases, death
usually occurs at the end of week 2. Typhoid’s neurologic
manifestations, which also include delirium and expressionless
demeanor, are seen in week 3. Other signs include cough, diarrhea,
“rose spots,” epistaxis, and bloody stool (15). None of these signs or
other illnesses similar to Alexander’s were documented by Plutarch.
Most other enteric infections have no neurologic sequelae and are
generally self-limited.
Vibrio vulnificus infection, which may cause fatal sepsis in heavy
drinkers (as was Alexander), causes rapid death, accompanied by skin
and muscle lesions and bleeding.
Malaria, a diagnosis postulated by previous authors (1-3), occurred in
Mesopotamia (10,11), and is common in today’s Middle East (12). Some


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R12

o Source
(@]

o Authors
(@]
(@]

appendix
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of Alexander’s symptoms are compatible with malaria: continuous fever,
chills, diaphoresis, prostration, myalgia, progressive weakness,
stupor, diminished sensorium, delirium; however, dark urine, so called
“black water fever,” or intermittent fevers were not reported. Today,
most malaria in Iraqg is due to Plasmodium vivax (13). Given Alexander’s
travel history, had his illness been malaria, it would have been due
to P. falciparum; however, absence of P. falciparum’s dramatic
signature fever curve diminishes the possibility of malaria as a
probable cause.

Emerging Infectious Disease
= 9(12): 1599-1603
= December 2003
= https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/

John S. Marr - Virginia Department of Health, Richmond, Virginia, USA
Charles H. Calisher - Department of Microbiology, Immunology and Pathology, College of
Veterinary Medicine and Biomedical Sciences, Colorado State University, Fort Collins, CO
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e https://en.wikipedia.org/wiki/Liver

Liver
e Source
e Summary

e Your liver lives in the Right Upper Quadrant (RUQ) of your abdomen.
e It's areddish brown color in real life but in anatomy books, somewhat by convention, it's drawn in

brown.

e Anyways, that's a normal liver in the drawing.

The liver gets beat up by the amoeba



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/#R13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3034319/
https://en.wikipedia.org/wiki/Liver
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Amebic liver abscess. MedlinePlus. 20 June 2021.
o https://medlineplus.gov/ency/imagepages/19924.htm
o Jatin M. Vyas, MD, PhD, Associate Professor in Medicine, Harvard Medical School; Associate in
Medicine, Division of Infectious Disease, Department of Medicine, Massachusetts General Hospital,
Boston, MA.
o Also reviewed by David Zieve, MD, MHA, Medical Director, Brenda Conaway, Editorial Director,
and the A.D.A.M. Editorial team. Animated Dissection of Anatomy for Medicine
o There is a drawing of a Liver Abscess due to the amoeba. Think, huge infection.

o

Morphological Characteristics of Liver Abscesses According its Etiology [Caracteristicas Morfolégicas de los
Abscesos Hepaticos Segun su Etiologia]. Sergio Castillo and Carlos Manterola. International Journal of
Morphology. 28 November 2019.

o https://lwww.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022020000200406

o Sergio Castillol 2

o Carlos Manterolal 3 4

o 1 Doctoral Program in Medical Sciences, Universidad de La Frontera, Temuco, Chile.
2 Clinica RedSalud Mayor Temuco, Temuco, Chile.
3 Department of Surgery, Universidad de La Frontera, Temuco, Chile.
4 Center of Morphological and Surgical Studies (CEMyQ), Universidad de La Frontera, Temuco,
Chile.
o Check out Figure 4, about half-way down the page.
o Amebic Hepatic Abscess (AHA)

O O O

o This is a photograph of a liver. This is called a ‘gross specimen’ or ‘gross pathology.” Gross
does not mean ‘ew, that’'s gross.’ In Medicine, ‘gross’ means visible to the naked eye and it
usually refers to specimens.

o Since the liver has been removed, the patient is either deceased or had a liver transplant.
Clearly, the liver has been brutalized by the amoeba (think, millions of them).

Liver and intestines beat up by the amoebal

Amoebiasis - Pathology mini tutorial. 4 minute video. Geoffry Hulman MD FRCPath. Pathology mini tutorials.

e  https://www.youtube.com/watch?v=bgMmBtpOKx8

e This is an extremely informative 4-minute video narrated by a pathologist (doctor who specializes in
dead tissues, for the most part). A pathologist is the doctor who performs an autopsy.

e Atthe 2:20 mark is the appearance of the colon (large intestine) ravaged by the amoeba. Now of course
it's not just 1 amoeba doing this, more like millions of them.

e Pathologists also look at tissues removed from live people. Get it? The surgeon does the biopsy (cuts
out suspicious tissue, like the lump on your arm), and the pathologist examines it under the microscope
and reports the findings back to the surgeon.

Amebiasis. Medscape. 8 April 2022.

o https://lemedicine.medscape.com/article/212029-overview#a2

o Authors

o Vinod K Dhawan, MD, FACP, FRCPC, FIDSA Clinical Professor, Department of Clinical Medicine,
University of California, Los Angeles, David Geffen School of Medicine; Clinical Professor, Department
of Clinical Medicine, Charles R Drew University of Medicine and Science

o Kerry O Cleveland, MD Professor of Medicine, University of Tennessee College of Medicine; Consulting
Staff, Department of Internal Medicine, Division of Infectious Diseases, Methodist Healthcare of
Memphis



https://medlineplus.gov/ency/imagepages/19924.htm
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022020000200406
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022020000200406#aff1
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022020000200406#aff2
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022020000200406#aff1
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022020000200406#aff3
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022020000200406#aff4
https://www.youtube.com/watch?v=bqMmBtpOKx8
https://emedicine.medscape.com/article/212029-overview#a2
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o J Robert Cantey, MD Professor, Department of Medicine, Division of Infectious Diseases, Medical
University of South Carolina College of Medicine
o This is a very thorough article. It's pretty dense with medical terminology.

Amoebiasis. Wikipedia.

e https://en.wikipedia.org/wiki/Amoebiasis

e There different ways to spell. An ‘0’ is added in by the British. Do not sweat it.
=  Amebiasis
=  Amoebiasis
=  Amebic dysentery
=  Amoebic dysentery

e There are 2 diagrams of the amoeba life cycle.

Dysentery. Online Etymology Dictionary.
e https://www.etymonline.com/search?g=dystentery

Amoeba proteus, the peaceful Buddhist amoebal

Amoeba proteus. Wikipedia.
o https://en.wikipedia.org/wiki/Amoeba_proteus
o Thereis avideo clip of the amoeba moving about.
o There is a video clip of the amoeba eating (‘engulfing’) some food, in this case a diatom which is tiny
algae. So life was bad for that day for the diatom (“die at om”).

Cytoplasmic filaments of Ameoba proteus - I. The Role of Filaments in Consistency Changes and Movement.
Thomas D. Pollard and Susumu Ito. THE JOURNAL OF CELL BIOLOGY . VOLUME 46, pages 267-259. 1970.

o THOMAS D . POLLARD and SUSUMU ITO
o From the Department of Anatomy, Harvard Medical School, Boston, Massachusetts 02115,
Dr. Pollard's present address is National Heart and Lung Institute, Section on Cellular
Biochemistry and Ultrastructure, National Institutes of Health, Bethesda, Maryland 20014
o https://rupress.org/jcb/article-pdf/46/2/267/1263396/267.pdf

o Summary
o You can see the cell membrane a.k.a. plasma membrane a.k.a. PM in the photo on page 271.

Cat Scratch Disease

Cat Scratch Disease. CDC. 17 January 2020.
e https://www.cdc.gov/healthypets/diseases/cat-scratch.html



https://en.wikipedia.org/wiki/Amoebiasis
https://www.etymonline.com/search?q=dystentery
https://en.wikipedia.org/wiki/Amoeba_proteus
https://rupress.org/jcb/article-pdf/46/2/267/1263396/267.pdf
https://www.cdc.gov/healthypets/diseases/cat-scratch.html
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e Verbatim
o About 40% of cats carry B. henselae at some time in their lives,
although most cats with this infection show NO signs of illness.
o By scratching and biting at the fleas, cats pick up the infected flea
dirt under their nails and between their teeth.

Fleas. CDC. 8 December 2018.
e https://www.cdc.gov/dpdx/fleas/index.html
e The life cycle of fleas is shown. Bartonella (the bacteria) is transmitted by the cat flea Ctenocephalides

felis.
o “Ten oh sef al ih dees”
o ‘“fee liss”

Interactions of Pathogens with the Host in Pathobiology of Human Disease - A Dynamic Encyclopedia of
Disease Mechanisms. 2014, Pages 214-216
e This is about 1/3 down the page.
e https://www.sciencedirect.com/science/article/pii/B9780123864567017019
e D.H. Walker University of Texas Medical Branch, Galveston, TX, USA

e David H. Walker, a pathologist, is director of the Center for Biodefense and Emerging
Infectious Diseases where he and his faculty are investigating arboviral infections,
emerging viral hemorrhagic fevers, and rickettsioses in state-of-the-art BSL-3 and BSL-4

facilities.
¢ Yes, Bartonella henselae spreads via lymphatics just like Yersinia pestis.
° Bartonella henselae enter the skin via a scratch wound by a kitten

and spread via cutaneous lymphatic vessels to the draining lymph
nodes that become impressively enlarged in cat scratch disease.

Cat Bite

An angry cat causing Pasteurella multocida endocarditis and aortic valve replacement—A case report
e International Journal of Surgery Case Reports. 24: 91-93. 2016
o Anders Ahlssonac ac
o Orjan Fribergac ac
o JanKallmanbc
o a Department of Cardiothoracic and Vascular Surgery, Orebro University Hospital, SE-701 85
Orebro, Sweden
o b Department of Infectious Diseases, Orebro University Hospital, SE-701 85 Orebro, Sweden
o ¢ School of Health and Medical Sciences, Orebro University, SE-701 82 Orebro, Sweden
o https://www.sciencedirect.com/science/article/pii/S2210261216301420
e Summary
o Of note, the angry cat was in Sweden. Kind of surprising, really. | didn’t think there would be
angry cats in Sweden.

e Verbatim

o Cat bite infections usually involve a mix of anaerobic and aerobic
bacteria including species of Pasteurella, Streptococcus,
Staphylococcus, Bacteroides, and Fusobacterium. We report a case of
Pasteurella multocida infection from cat bites leading to
endocarditis and subsequent aortic valve replacement.

o A 70-year-old male was admitted because of fever, tachycardia, and
malaise. He had a history of alcohol abuse and was living alone with
a cat in a rural area.

Rosen & Barkin’s 5-Minute Emergency Medicine Consult, 61" Edition.
o Jeffrey J. Schaider et al. Wolters Kluwer. 2019.
o https://shop.lww.com/Rosen---Barkin-s-5-Minute-Emergency-Medicine-Consult/p/9781496392954



https://www.cdc.gov/dpdx/fleas/index.html
https://www.sciencedirect.com/science/article/pii/B9780123864567017019
https://www.sciencedirect.com/topics/medicine-and-dentistry/bartonella-henselae
https://www.sciencedirect.com/topics/medicine-and-dentistry/cat-scratch-disease
https://www.sciencedirect.com/science/article/pii/S2210261216301420
https://shop.lww.com/Rosen---Barkin-s-5-Minute-Emergency-Medicine-Consult/p/9781496392954
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Pasteurella Multocida Infection.
e Sara L Cross and Michael Gelfand. Medscape. 26 July 2022.
e https://emedicine.medscape.com/article/224920-overview.
e Saral Cross, MD Assistant Professor, Department of Internal Medicine, Division of Infectious
Diseases, Assistant Professor, Department of Medical Education, University of Tennessee Health
Science Center College of Medicine

e Michael Gelfand, MD, FACP Chief, Professor, Department of Internal Medicine, Division of Infectious
Diseases, Methodist Healthcare of Memphis, University of Tennessee Health Science Center College
of Medicine

Toxoplasmal

Parasites — Toxoplasmosis (Toxoplasma infection): Biology. CDC. 10 November 2020.
e https://www.cdc.gov/parasites/toxoplasmosis/biology.html
e The life cycle of the parasite is shown. There is a cat and a cat litter box — those are your clues.
e Verbatim

o The only known definitive hosts for Toxoplasma gondii are members of
family Felidae (domestic cats and their relatives).

o In the human host, the parasites form tissue cysts, most commonly in
skeletal muscle, myocardium, brain, and eyes; these cysts may remain
throughout the 1life of the host. Diagnosis is wusually achieved by
serology, although tissue cysts may be observed in stained biopsy

specimens . Diagnosis of congenital infections can be achieved by

m

detecting T. gondii DNA in amniotic fluid using molecular methods such

as PCR m

Life Cycle of Toxoplasma gondii. Michael W. Black, John C. Boothroyd. Microbiology and Molecular
Biology Reviews. 1 September 2000.
= Michael W. Black,
= John C. Boothroyd
= https://mmbr.asm.org/content/64/3/607
e Krazy amounts of detailed information.

Preventing Congenital Toxoplasmosis
e Source
¢ MMWR March 2000
e Authors = CDC MD'’s and PhD’s
e National Center for Infectious Diseases
James M. Hughes, M.D.
Director
e Division of Parasitic Diseases
Daniel G. Colley, Ph.D.
Director
e Preventing Congenital Toxoplasmosis
e Adriana Lopez, M.H.S.
Vance J. Dietz, M.D.
Marianna Wilson, M.S.
Thomas R. Navin, M.D.
Jeffrey L. Jones, M.D., M.P.H.
Division of Parasitic Diseases
National Center for Infectious Diseases


https://emedicine.medscape.com/article/224920-overview
https://www.cdc.gov/parasites/toxoplasmosis/biology.html
https://journals.asm.org/doi/10.1128/mmbr.64.3.607-623.2000#con1
https://journals.asm.org/doi/10.1128/mmbr.64.3.607-623.2000#con2
https://mmbr.asm.org/content/64/3/607
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e Verbatim
e Etiologic Factors: Toxoplasma can be transmitted to humans by three
principal routes: a) ingestion of raw or inadequately cooked infected
meat; b) ingestion of oocysts, an environmentally resistant form of
the organism that cats pass in their feces, with exposure of humans
occurring through exposure to cat litter or soil (e.g., from
gardening or unwashed fruits or vegetables); and c) a newly infected
pregnant woman passing the infection to her unborn fetus.
e  https://www.cdc.gov/mmwr/preview/mmwrhtml/rr4902a5.htm
Summary 3 routes
e 1)ingest raw meat.
e Cat meat??
e 2)ingest oocyst in cat feces.
e 3) Vertical Tx mother to fetus.

Fungal infections of the skin

Tinea corporis. Medscape. Shweta Shukla et al. 17 September 2020.

¢ https://emedicine.medscape.com/article/1091473-overview#a5

‘Ringworm’ is not a worm. It's a fungus.

Shweta Shukla, MD Resident Physician, Department of Dermatology, State University of New York
Downstate Medical Center

Amor Khachemoune, MD Director of Mohs and Laser Surgery, Dermatopathology, Premier Dermatology,
PC; Associate Program Director, Mohs Micrographic Surgery Fellowship Training Program, Co-Chief of
Dermatologic Surgery, Consulting Staff Physician, Dermatology Service, VA Hospital of Brooklyn; Mohs
Surgeon, Veterans Affairs Hospital of Baltimore; Chair Professor, Vitiligo Research Chair, Department of
Dermatology, King Saud University; Consultant Dermatologist, Kadina Medical Center, KSA

Richard P Vinson, MD Assistant Clinical Professor, Department of Dermatology, Texas Tech University
Health Sciences Center, Paul L Foster School of Medicine; Consulting Staff, Mountain View Dermatology,
PA

Rosalie Elenitsas, MD Herman Beerman Professor of Dermatology, University of Pennsylvania School of
Medicine; Director, Penn Cutaneous Pathology Services, Department of Dermatology, University of
Pennsylvania Health System

Dirk M Elston, MD Professor and Chairman, Department of Dermatology and Dermatologic Surgery,
Medical University of South Carolina College of Medicine

Janet Fairley, MD Professor and Head, Department of Dermatology, University of lowa, Roy J and Lucille
A Carver College of Medicine

Jack L Lesher, Jr, MD Chief, Professor, Department of Internal Medicine, Section of Dermatology, Medical
College of Georgia

Tinea Pedis. Courtney M Robbins et al. Medscape. 11 September 2020.

e Courtney M Robbins, MD Dermatologist, Associated Dermatologists, Birmingham, AL

e Boni E Elewski, MD Professor, Department of Dermatology, University of Alabama at Birmingham
e Michael J Wells, MD, FAAD Dermatologic/Mohs Surgeon, The Surgery Center at Plano Dermatolog
e Lester F Libow, MD Dermatopathologist, South Texas Dermatopathology Laboratory


https://www.cdc.gov/mmwr/preview/mmwrhtml/rr4902a5.htm
https://emedicine.medscape.com/article/1091473-overview#a5
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e Dirk M Elston, MD Professor and Chairman, Department of Dermatology and Dermatologic Surgery,
Medical University of South Carolina College of Medicine

e Gregory J Raugi, MD, PhD Professor, Department of Internal Medicine, Division of Dermatology,
University of Washington at Seattle School of Medicine; Chief, Dermatology Section, Primary and
Specialty Care Service, Veterans Administration Medical Center of Seattle

e https://emedicine.medscape.com/article/1091684-

overview? ga=2.99598366.1420654383.1667255833-990879587.1667255831

e Verbatim

o Tinea pedis is the term used for a dermatophyte infection of the soles
of the feet and the interdigital spaces.

= Yup, that's how doctors like to talk.

Trichophyton rubrum showing deep dermal invasion directly from the epidermis in immunosuppressed

patients.

e British Journal of Dermatology. August 2001.
o https://pubmed.ncbi.nlm.nih.gov/11531807/

e K JSmithi, M Welsh, H Skelton

o The only author with the * is Smith.
o !Department of Dermatology and Pathology, University of Alabama, EFH Suite 414, 1720
University BLVD, Birmingham, AL 35294-0009, USA.

o Dope
= |Immune-compromised — hyphae can extend into dermis = but low risk of systemic
spread.
o Verbatim

Trichophyton rubrum is the most widely encountered dermatophyte
infection, and is usually regarded as exclusively keratinophilic
often leading to chronic cutaneous and nail infections, even in
healthy individuals. We present three patients with ECEES
PeRRaemIas, with ill-defined pre-existent cutaneous eruptions that
were treated with a potent topical corticosteroid. All three
patients received aggressive marrow toxic chemotherapy. These
patients had progression of their cutaneous disease, which showed
deep dermal invasion of T. rubrum, invading directly from the
epidermis with no evidence of systemic spread. We conclude that
systemic pancytopenia, in association with prolonged local
immunosuppression, may increase the risk of direct dermal invasion
of dermatophyte infections. However, even in these patients, the
risk of systemic spread still appears very low. Amphotericin B did
not appear effective in treating these dermatophyte infections.

Skin layers and fingerprints



https://emedicine.medscape.com/article/1091684-overview?_ga=2.99598366.1420654383.1667255833-990879587.1667255831
https://emedicine.medscape.com/article/1091684-overview?_ga=2.99598366.1420654383.1667255833-990879587.1667255831
https://pubmed.ncbi.nlm.nih.gov/11531807/
https://pubmed.ncbi.nlm.nih.gov/?term=Smith+KJ&cauthor_id=11531807
https://pubmed.ncbi.nlm.nih.gov/11531807/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Welsh+M&cauthor_id=11531807
https://pubmed.ncbi.nlm.nih.gov/?term=Skelton+H&cauthor_id=11531807
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© 2018 Pearson Education, Inc.

Visual Anatomy and Physiology, 3" edition
e Summary
e Okay, this is a fantastic drawing. It's a bit of semantics as to whether our fingerprint is created by Dermal
papilla or the Epidermal ridge since the two structures are intimately connected.
e Source
o Pearson
= Pearson is the publisher of the book. They have 20,000 employees. In other words, a big
publisher.
= https://www.pearson.com/en-us/subject-catalog/p/visual-anatomy--
physiology/P200000006849/9780137503100
o amazon.ca
= Youcan Look inside.
= https://www.amazon.ca/Visual-Anatomy-Physiology-Frederic-Martini/dp/0134394690

e Authors
e Frederic Martini, Ph.D. - Comparative and functional anatomy. University of Hawaii at Manoa.
e William Ober
e Judi Nath, Ph.D. — Biology professor. Lourdes University.
e Edwin Bartholomew, M.S.
e Kevin Petti, Ph.D.

How The Skin Works Animation - Structure and Function of the Human Skin Video - Skin Layers Anatomy
e 2-minute video. AniMed. YouTube. 22 February 2016.
e https://www.youtube.com/watch?app=desktop&v=nCzGflPoHa0
e Skin layers and structures can be hard to understand. This is a great 2-minute video to get you started.

Introduction to Skin Anatomy and Physiology
e 9 minute video. Armando Hasudungan. YouTube. 1 October 2019.
e This is detailed. Armando methodically talks you through all the structures in the skin.
e  https://www.youtube.com/watch?v=xUW3E6eDbzU

Wheater's Functional Histology: A Text and Colour Atlas
e Barbara Young, Geraldine O'Dowd, Phillip Woodford. Elsevier Canada; 6th edition. 4 November 2013.
o https://lwww.amazon.ca/Wheaters-Functional-Histology-Colour-Atlas-dp-
0702047473/dp/0702047473/ref=dp_ob _title bk
e Summary
o Thisis a book you buy in medical school. It’s extremely detailed and technical. But really wonderfully
written and readable.
o Butit's an amazing book you should buy anyways!



https://www.pearson.com/en-us/subject-catalog/p/visual-anatomy--physiology/P200000006849/9780137503100
https://www.pearson.com/en-us/subject-catalog/p/visual-anatomy--physiology/P200000006849/9780137503100
https://www.amazon.ca/Visual-Anatomy-Physiology-Frederic-Martini/dp/0134394690
https://www.youtube.com/watch?app=desktop&v=nCzGflPoHa0
https://www.youtube.com/watch?v=xUW3E6eDbzU
https://www.amazon.ca/Wheaters-Functional-Histology-Colour-Atlas-dp-0702047473/dp/0702047473/ref=dp_ob_title_bk
https://www.amazon.ca/Wheaters-Functional-Histology-Colour-Atlas-dp-0702047473/dp/0702047473/ref=dp_ob_title_bk
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ANATOMY AND PHYSIOLOGY OF ADULT FRICTION RIDGE SKIN

Alice V. Maceo.
https://www.crime-scene-investigator.net/fingerprintsourcebookchp?2.pdf
Incredible amount of detail on fingerprints.
Section 2.4 is on the Friction Ridge that creates the fingerprint.
The persistent nature of the friction ridge skin makes it an ideal anthropological feature to use as a
means of identifying individuals.
o [In other words, when you rob a bank at age 90 you'll still get caught.]
Scars persist for the same reason that the friction ridges persist: attachment sites and regulation of
keratinocyte mitosis.

EMBRYOLOGY AND MORPHOLOGY OF FRICTION RIDGE SKIN

Kasey Wertheim. US Department of Justice — Office of Justice Programs.
https://www.ojp.gov/pdffiles1/nij/225323. pdf

From the same book, it seems, as the source above.

There is even more detail on fingerprints. It starts with the fingerprints of the fetus developing in the
uterus.

18k

Aspergillus
o  Wikipedia.
e https://en.wikipedia.org/wiki/Asperqillus



https://www.crime-scene-investigator.net/fingerprintsourcebookchp2.pdf
https://www.ojp.gov/pdffiles1/nij/225323.pdf
https://en.wikipedia.org/wiki/Aspergillus
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e The Black & White photo is the view of the Aspergillus fungus with an electron microscope.
o The skinny thing that looks like a stalk is called a hypha. “Hi fa”.
o The plural is hyphae. “Hi fay”.
o Zoom in if you can - those tiny little bits are the spores. They are all clumped together.

.,.

Hypha

Wikipedia

https://en.wikipedia.org/wiki/Hypha

This is a fungus growing on tomato paste. It's not Aspergillus.

Those very fine white strands are the hypha. Now look at the image below.

Aspergﬂlus
https://en.wikipedia.org/wiki/Asperqgillus

This is lung infected with the Aspergillus fungus.

Those pink filaments are the stalks (hypha).

The dark purple roundish objects are the spores.
o Get a pathologist to tell me what they are.


https://en.wikipedia.org/wiki/Hypha
https://en.wikipedia.org/wiki/Aspergillus
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Conidium. Wikipedia.
e https://en.wikipedia.org/wiki/Conidium
e These are specialized hyphae.

Aspergillus fumigatus—What Makes the Species a Ubiquitous Human Fungal Pathogen?
e PLoS Pathogens
e 5 December 2013.
e Kyung J. Kwon-Chung and Janyce A. Sugui
o Molecular Microbiology Section, Laboratory of Clinical Infectious Diseases, National Institute of
Allergy and Infectious Diseases, National Institutes of Health, Bethesda, Maryland, United
States of America
o Duke University Medical Center, United States of America
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857757/
Verbatim
o The following features make A. fumigatus a ubiquitous pathogen: 1)
survival and growth in a wide range of environmental conditions, 2)
effective dispersal in the air, 3) physical characteristics that allow
conidia to reach the distal airways, and 4) swift adaptability to the
host environment.

9.4 Aspergillus conidiophores In 21st Century Guidebook to Fungi, Second Edition. David Moore, Geoffrey D.
Robson and Anthony P. J. Trinci.

e http://www.davidmoore.org.uk/21st Century Guidebook to Fungi PLATINUM/Ch09 04.htm

Pulmonary Aspergilloma: A Treatment Challenge in Sub-Saharan Africa. Christian Pohl et al.
PLoS Neglected Tropical Diseases. October 2013.
e https://www.researchgate.net/publication/258029154 Pulmonary Aspergilloma A Treatment Challen
ge_in_Sub-Saharan Africa
o Christian Pohl King Edward Memorial Hospital - Perth
- Levan Jugheli
Fredrick Haraka Elizabeth Glaser Pediatric AIDS Foundation
Elirehema Mfinanga Ifakara Health Institute
Khadija Said Ifakara Health Institute
o Klaus Reither Swiss Tropical and Public Health Institute
e Scroll down to the x-rays. Click on the one on the far left. See the circular shape at the top left of
the lung in the image? That is the aspergillus fungus ball.
e Note:RisL.LisR.
e Verbatim
e Chest radiography showing a fungus ball with an air crescent in the right upper lobe.

O O O O

Air Quality. Aspergillus & Aspergillosis.
e https://www.asperqillus.org.uk/air-quality-3/

Aspergillosis. CDC. 7 May 2021.
e https://www.cdc.gov/fungal/diseases/aspergillosis/index.html

Aspergillosis. Medscape. Eloise M Harman et al. 12 May 2021.
e https://emedicine.medscape.com/article/296052-overview#a2
e Eloise M Harman, MD Staff Physician and MICU Director, Pulmonary Division, Gainesville Veterans
Affairs Medical Center



https://en.wikipedia.org/wiki/Conidium
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3857757/
http://www.davidmoore.org.uk/21st_Century_Guidebook_to_Fungi_PLATINUM/Ch09_04.htm
https://www.researchgate.net/publication/258029154_Pulmonary_Aspergilloma_A_Treatment_Challenge_in_Sub-Saharan_Africa
https://www.researchgate.net/publication/258029154_Pulmonary_Aspergilloma_A_Treatment_Challenge_in_Sub-Saharan_Africa
https://www.aspergillus.org.uk/air-quality-3/
https://www.cdc.gov/fungal/diseases/aspergillosis/index.html
https://emedicine.medscape.com/article/296052-overview#a2
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Francisco Talavera, PharmD, PhD Adjunct Assistant Professor, University of Nebraska Medical
Center College of Pharmacy; Editor-in-Chief, Medscape Drug Reference
Guy W Soo Hoo, MD, MPH Professor of Clinical Medicine, University of California, Los Angeles,
David Geffen School of Medicine; Director, Medical Intensive Care Unit, Chief, Pulmonary, Critical
Care and Sleep Section, West Los Angeles VA Healthcare Center, Veteran Affairs Greater Los
Angeles Healthcare System
Oleh Wasyl Hnatiuk, MD Program Director, National Capital Consortium, Pulmonary and Critical
Care, Walter Reed Army Medical Center; Associate Professor, Department of Medicine, Uniformed
Services University of Health Sciences
Summary
o Aspergilloma Intracavitary Fungus Ball
= QOccurs in pre-existing cavity due to:
= TB
= 17% had it on one study (Medscape) so they make the point it's not
common overall but is common in this TB population.

Aspergillosis. Mayo Clinic Staff. Mayo Clinic.

https://www.mayoclinic.org/diseases-conditions/aspergillosis/symptoms-causes/syc-20369619

Lab values
. Summary

Sugar cubes. This is all about sugar cubes. Actually, I'll make it easier — one sugar cube.

Immunocompetent

National Cancer Institute (NCI): NCI Dictionaries
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunocompetent
Having the ability to produce a normal immune response.

immunocompromised

National Cancer Institute (NCI): NCI Dictionaries
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunocompromised

Having a weakened immune system. People who are immunocompromised have a
reduced ability to fight infections and other diseases. This may be caused
by certain diseases or conditions, such as AIDS, cancer, diabetes,
malnutrition, and certain genetic disorders. It may also be caused by certain
medicines or treatments, such as anticancer drugs, radiation therapy, and
stem cell or organ transplant. Also called immunosuppressed.

Primary immunodeficiency

Mayo Clinic Staff. Mayo Clinic.
https://www.mayoclinic.org/diseases-conditions/primary-immunodeficiency/symptoms-causes/syc-
20376905

Fatal Invasive Aspergillosis and Coronavirus Disease in an Immunocompetent Patient. Marion Blaize et al.
Emerging Infc Disease Vol 26: #27. July 2020.

https://wwwnc.cdc.gov/eid/article/26/7/20-1603 article



https://www.mayoclinic.org/diseases-conditions/aspergillosis/symptoms-causes/syc-20369619
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunocompetent
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunocompromised
https://www.mayoclinic.org/diseases-conditions/primary-immunodeficiency/symptoms-causes/syc-20376905
https://www.mayoclinic.org/diseases-conditions/primary-immunodeficiency/symptoms-causes/syc-20376905
https://wwwnc.cdc.gov/eid/article/26/7/20-1603_article
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Immunocompetent
Exceptions occur:
Severe Influenza.
Coronavirus case report to CDC of Aspergillus fumigatus in France
74-y immunocompetent man. Coronavirus + ie COVID-19. Intubated. ICU.
Verbatim Abstract:
Invasive pulmonary aspergillosis is a complication in critically ill
patients with acute respiratory distress syndrome, especially those
with severe influenza pneumonia. We report a fatal case of invasive
pulmonary aspergillosis in an immunocompetent patient in France who
had severe coronavirus disease—-associated pneumonia.
Invasive aspergillosis 1s a well-described complication of severe
influenza pneumonia (4,5), but many intensivists seem to overlook this
superinfection.
So they use invasive pulmonary aspergillosis and invasive aspergillosis interchangeably.
And it is considered a superinfection.
The severe damage to lung tissue can lead to secondary infections within a median of 17 days
after onset of coronavirus disease (CONVIDSES).
He dies of Invasive Pulmonary Aspergillosis.
Fatal Invasive Aspergillosis and Coronavirus Disease in an Immunocompetent Patient
Emerging Infc Disease Vol 26: #27. July 2020 (even though I’'m reading it 22 June 2020)
Microbiologist Marion Blaize, University Hospitals Pitié Salpétriere, 13" arrondissement, Paris
See map above!
Marion Blaize, Julien Mayaux, Cécile Nabet, Alexandre Lampros, Anne-Geneviéve Marcelin,
Marc Thellier, Renaud Piarroux, Alexandre Demoule, and Arnaud Fekkar[<]
Author affiliations: Assistance Publique—Hopitaux de Paris, Groupe Hospitalier La Pitié-
Salpétriere, Paris, France (M. Blaize, J. Mayaux, C. Nabet, A. Lampros, A.-G. Marcelin, M.
Thellier, R. Piarroux, A. Demoule, A. Fekkar); Sorbonne Université, Paris (C. Nabet, A.G.
Marcelin, M. Thellier, R. Piarroux, A. Fekkar)

Pollen



https://wwwnc.cdc.gov/eid/article/26/7/20-1603_article%22%20%5Cl%20%22r4%22%20%5Co%20%224
https://wwwnc.cdc.gov/eid/article/26/7/20-1603_article%22%20%5Cl%20%22r5%22%20%5Co%20%225
https://wwwnc.cdc.gov/eid/article/26/7/20-1603_article#comment
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Those are pollen gralns photographed with a scanning electron mlcroscope
¢ https://en.wikipedia.org/wiki/Scanning_electron microscope

What is pollen? (background sheet). The University of Western Australia. 2011.
e https://www.uwa.edu. au/studv/ /med|a/FacuIt|es/SC|ence/DocsNVhat is-pollen.pdf

° grair onsiderable variation size, from the tiny forget-me-
ith a “t 6 um to thp impr 100 pm of the birch tree. Most
n Q’rai::fa 10-70 pm in diameter. A mere pinch of pollen may contain
thousands of individual grains. Polle e is often d rels
pollination & The smallest 3] ]

by living orc ani

Aerodynamics of saccate pollen and its implications for wind pollination. Andrew B. Schwendemann et al.
American Journal of Botany. 1 August 2007
e https://bsapubs.onlinelibrary.wiley.com/doi/full/10.3732/ajb.94.8.1371
e Andrew B. Schwendemann, George Wang, Meredith L. Mertz, Ryan T. McWilliams, Scott L.
Thatcher, Jeffrey M. Osborn
e Aero*dynamics
o Doesn’t seem to be a huge thing.
o Experiment
= Sacci



https://en.wikipedia.org/wiki/Scanning_electron_microscope
https://www.uwa.edu.au/study/-/media/Faculties/Science/Docs/What-is-pollen.pdf
https://bsapubs.onlinelibrary.wiley.com/doi/full/10.3732/ajb.94.8.1371
https://bsapubs.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Wang%2C+George
https://bsapubs.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Mertz%2C+Meredith+L
https://bsapubs.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=McWilliams%2C+Ryan+T
https://bsapubs.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Thatcher%2C+Scott+L
https://bsapubs.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Thatcher%2C+Scott+L
https://bsapubs.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Osborn%2C+Jeffrey+M
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= = air-filled sac
= Basically makes the pollen lighter
= Hypothesis preamble
= Pollen grains of many wind-pollinated plants contain 1-3
air-filled bladders, or sacci. Sacci are thought to help
orient the pollen grain in the pollination droplet. Sacci
also increase surface area of the pollen grain, yet add
minimal mass, thereby increasing dispersal distance;
however, this aerodynamic hypothesis has not been tested
in a published study.

= M&M
= Mathematical modeling of pollen from 3 conifers
= Pinus
= Falcatifolium
= Dacrydium
= Results

= |nc dispersal
= Modeling pollen both with and without sacci
indicated that sacci can reduce pollen settling
speeds, thereby increasing dispersal distance

Allergic Rhinitis

Allergic Conjunctivitis. Sezen Karakus, M.D. ophthalmologist. Johns Hopkins Medicine. No date.
e https://www.hopkinsmedicine.org/health/conditions-and-diseases/allergic-conjunctivitis
e SAR and PAR are addressed right away.

Patient education: Allergic rhinitis (Beyond the Basics). UpToDate. 21 June 2021.
e  https://www.uptodate.com/contents/allergic-rhinitis-beyond-the-basics#H4
e Authors:

e Richard D deShazo, MD

e Stephen F Kemp, MD
e Section Editor:

e Jonathan Corren, MD
e Deputy Editor:

e Anna M Feldweg, MD
e Click on the left column SAR vs PAR. Fig 1 shows some allergens.

Poison Ivy,

Poison ivy rash. Mayo Clinic Staff. Mayo Clinic. No date
e https://www.mayoclinic.org/diseases-conditions/poison-ivy/symptoms-causes/syc-20376485

Toxicodendron Contact Dermatitis: A Case Report and Brief Review. Joe Monroe. The Journal of Clinical and
Aesthetic Dermatology. 1 September 2021.
e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7733371/
e Joe Monroe, MPAS, PA
o Mr. Monroe is a Fellow of the American Academy of Physician Assistants; is Founder, Past
President, and Current Fellow of the Society of Dermatology Physician Assistants; and practices
general and surgical dermatology in Tulsa, Oklahoma.



https://www.hopkinsmedicine.org/health/conditions-and-diseases/allergic-conjunctivitis
https://www.uptodate.com/contents/allergic-rhinitis-beyond-the-basics#H4
https://www.uptodate.com/contents/allergic-rhinitis-beyond-the-basics/contributors
https://www.uptodate.com/contents/allergic-rhinitis-beyond-the-basics/contributors
https://www.uptodate.com/contents/allergic-rhinitis-beyond-the-basics/contributors
https://www.uptodate.com/contents/allergic-rhinitis-beyond-the-basics/contributors
https://www.mayoclinic.org/diseases-conditions/poison-ivy/symptoms-causes/syc-20376485
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7733371/

Page 275 of 742

e This is a bit on the technical side but still very readable for the ‘layman’ who knows nothing of
dermatology (the study of the skin).

e Fig 5 shows the leaves of three

° Sap from the injured leaves, stems, and berries of these plants contain an
oily resin called urushiol, to which 85 to 90 percent of adults are allergic.

e The most dependable identifying feature of the poison ivy plant is the
legendary “leaves of three” (inspiring the saying “Leaves of three, let it
be!”) (Figure 5).

Sporotrichosis
e Fast Facts - CDC
e https://www.cdc.gov » niosh » docs > pdfs

e PDF
e byPPlants— Do not burn plants or brush piles that may contain poison ivy,

poison oak, or poison sumac. X Inhaling smoke from burning plants can cause
severe allergic

Rose Handler’'s Disease

Sporotrichosis. CDC.
CDC sporotrichosis. Add this in when CDC site running.

Sporotrichosis. Wikipedia.
e https://en.wikipedia.org/wiki/Sporotrichosis
e Summary

e Quite a severe infection of an arm. [E{if=e]j[=Ne]slel e}

e Cats get this disease too. There is a photo a cat’s paw infected.
@)

Sporotrichosis. Merck Vet Manual. Last full review/revision March 2018. Content last modified Oct 2022.
Joseph Taboada
o ,DVM, DACVIM, Office of Student and Academic Affairs, School of Veterinary Medicine, Louisiana
State University
e https://www.merckvetmanual.com/generalized-conditions/fungal-
infections/sporotrichosis?qclid=Cj0KCQiA37KbBhDgARIsAlzce 16 Fdyxt69irlESAWWWEAdPZmmrYkB
dmileGTHyrVamyG51dKEyBsLYaAk2NEALw wcB&qgclsrc=aw.ds



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7733371/figure/F5/
Fast%20Facts%20-%20CDChttps:/www.cdc.gov ›%20niosh%20›%20docs%20›%20pdfs
Fast%20Facts%20-%20CDChttps:/www.cdc.gov ›%20niosh%20›%20docs%20›%20pdfs
Fast%20Facts%20-%20CDChttps:/www.cdc.gov ›%20niosh%20›%20docs%20›%20pdfs
Fast%20Facts%20-%20CDChttps:/www.cdc.gov ›%20niosh%20›%20docs%20›%20pdfs
https://en.wikipedia.org/wiki/Sporotrichosis
http://facultypages.vetmed.lsu.edu/faculty/jtaboa1
https://www.merckvetmanual.com/generalized-conditions/fungal-infections/sporotrichosis?gclid=Cj0KCQiA37KbBhDgARIsAIzce16Fdyxt69irIESAWwWEAdPZmmrYkBdmileGTHyrVamyG51dKEyBsLYaAk2NEALw_wcB&gclsrc=aw.ds
https://www.merckvetmanual.com/generalized-conditions/fungal-infections/sporotrichosis?gclid=Cj0KCQiA37KbBhDgARIsAIzce16Fdyxt69irIESAWwWEAdPZmmrYkBdmileGTHyrVamyG51dKEyBsLYaAk2NEALw_wcB&gclsrc=aw.ds
https://www.merckvetmanual.com/generalized-conditions/fungal-infections/sporotrichosis?gclid=Cj0KCQiA37KbBhDgARIsAIzce16Fdyxt69irIESAWwWEAdPZmmrYkBdmileGTHyrVamyG51dKEyBsLYaAk2NEALw_wcB&gclsrc=aw.ds
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Parasitism: The Diversity and Ecology of Animal Parasites 1st Edition

e Dby Albert O. Bush (Author), Jacqueline C. Fernandez (Author), Gerald W. Esch (Author), J. Richard
Seed (Author)
Cambridge University Press; 1st edition (April 9, 2001)
https://www.amazon.com/Parasitism-Diversity-Ecology-Animal-
Parasites/dp/0521664470/ref=sr_1 1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-
Submit.y=0&keywords=parasitology&qgid=1668186599&refinements=p 27%3ABush&s=books&sr=1-
1&unfiltered=1
You can buy a more recent edition on amazon.
Dr. Albert Bush who was my professor during my zoology degree.

Parasitology;: The biology of animal parasites Jan. 1 1982. Noble & Noble.

e Lippincott Williams and Wilkins

Elmer Ray Noble,

Glenn Arthur Noble

https://www.amazon.ca/Parasitology-Parasites-Elmer-R-Noble/dp/0812108191
https://www.thriftbooks.com/w/parasitology-the-biology-of-animal-parasites _elmer-ray-
noble/1799801/item/54680877/?gclid=Cj0KCQiIA37KbBhDgARIsAlzcel4 JgyxkMIUolLOm 3Je9EPGmlIr
47mdq2CdMdbUSWO5W5TpOijfApYaAgFaEALwW wcB#idig=54680877&edition=58239395

Parasites - Onchocerciasis (also known as River Blindness)

e CDC. 6 September 2019.

e https://www.cdc.gov/parasites/onchocerciasis/index.html

e This is a really good resource. There are multiple links to explore river blindness.
o Click Biology at the left to see the life cycle.

Onchocerciasis
e WHO. 11 January 2022.
e https://www.who.int/news-room/fact-sheets/detail/onchocerciasis



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Albert+O.+Bush&text=Albert+O.+Bush&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jacqueline+C.+Fern%C3%A1ndez&text=Jacqueline+C.+Fern%C3%A1ndez&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Gerald+W.+Esch&text=Gerald+W.+Esch&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=J.+Richard+Seed&text=J.+Richard+Seed&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=J.+Richard+Seed&text=J.+Richard+Seed&sort=relevancerank&search-alias=books
https://www.amazon.com/Parasitism-Diversity-Ecology-Animal-Parasites/dp/0521664470/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&keywords=parasitology&qid=1668186599&refinements=p_27%3ABush&s=books&sr=1-1&unfiltered=1
https://www.amazon.com/Parasitism-Diversity-Ecology-Animal-Parasites/dp/0521664470/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&keywords=parasitology&qid=1668186599&refinements=p_27%3ABush&s=books&sr=1-1&unfiltered=1
https://www.amazon.com/Parasitism-Diversity-Ecology-Animal-Parasites/dp/0521664470/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&keywords=parasitology&qid=1668186599&refinements=p_27%3ABush&s=books&sr=1-1&unfiltered=1
https://www.amazon.com/Parasitism-Diversity-Ecology-Animal-Parasites/dp/0521664470/ref=sr_1_1?Adv-Srch-Books-Submit.x=0&Adv-Srch-Books-Submit.y=0&keywords=parasitology&qid=1668186599&refinements=p_27%3ABush&s=books&sr=1-1&unfiltered=1
https://www.google.ca/search?tbo=p&tbm=bks&q=inauthor:%22Elmer+Ray+Noble%22
https://www.google.ca/search?tbo=p&tbm=bks&q=inauthor:%22Glenn+Arthur+Noble%22
https://www.amazon.ca/Parasitology-Parasites-Elmer-R-Noble/dp/0812108191
https://www.thriftbooks.com/w/parasitology-the-biology-of-animal-parasites_elmer-ray-noble/1799801/item/54680877/?gclid=Cj0KCQiA37KbBhDgARIsAIzce14_JqyxkMIUolLOm_3Je9EPGmlIr47mdq2CdMdbU5W95W5TpOjfApYaAgFaEALw_wcB#idiq=54680877&edition=58239395
https://www.thriftbooks.com/w/parasitology-the-biology-of-animal-parasites_elmer-ray-noble/1799801/item/54680877/?gclid=Cj0KCQiA37KbBhDgARIsAIzce14_JqyxkMIUolLOm_3Je9EPGmlIr47mdq2CdMdbU5W95W5TpOjfApYaAgFaEALw_wcB#idiq=54680877&edition=58239395
https://www.thriftbooks.com/w/parasitology-the-biology-of-animal-parasites_elmer-ray-noble/1799801/item/54680877/?gclid=Cj0KCQiA37KbBhDgARIsAIzce14_JqyxkMIUolLOm_3Je9EPGmlIr47mdq2CdMdbU5W95W5TpOjfApYaAgFaEALw_wcB#idiq=54680877&edition=58239395
https://www.cdc.gov/parasites/onchocerciasis/index.html
https://www.who.int/news-room/fact-sheets/detail/onchocerciasis

Page 277 of 742

Onchocerciaisis. Wikipedia.
e https://en.wikipedia.org/wiki/Onchocerciasis

Eye Anatomy: Parts of the Eye and How We See

e Kierstan Boyd (not an MD), David Turbert (not an MD), and Ninel Z Gregori MD (reviewed the article).
American Academic of Ophthalmology. 9 March 2021.

e https://www.aao.org/eye-health/anatomy/parts-of-eye

e Good diagrams. Understandable explanations.

Cataracts

What are cataracts? Kierstan Boyd (not an MD), J Kevin McKinney MD, David Turbert (not an MD). American
Academic of Ophthalmology. 6 September 2022.

e https://www.aao.org/eye-health/diseases/what-are-cataracts

o Really good illustrations of what things look like if you have cataracts.

Merck

Onchocerciasis in Animals

e Richard W. Gerhold, Jr. DVM, PhD, Department of Biomedical and Diagnostic Sciences, College of
Veterinary Medicine, University of Tennessee

e Merck Manual — Veterinary Manual. Last full review/revision Sep 2019 | Content last modified Oct 2022.

e https://www.merckvetmanual.com/integumentary-system/helminths-of-the-skin/onchocerciasis-in-animals

William C. Campbell (scientist)
o Wikipedia.
o https://en.wikipedia.org/wiki/William C. Campbell (scientist)

The Case of Ivermectin: Lessons and Implications for Improving Access to Care and Treatment in Developing
Countries

e Community Eye Health. 2001.

o Jeffrey L Sturchio, PhD. Executive Director, Public Affairs Human Health — Europe, Middle East & Africa,
Merck & Co., Inc, Box 100, Whitehouse Station, New Jersey 08889 — 0100, USA

e  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1705916/

e Verbatim
o On October 21, 1987, Merck & Co., Inc., announced plans to donate Mectizan
(ivermectin), a new medicine designed to combat onchocerciasis (‘river
blindness’), for as long as it might be needed.

o The Merck Mectizan Donation Program (MDP) 1is now the largest ongoing
donation program of its kind. There are active treatment programs in 33
of 35 countries in sub-Saharan Africa, Latin America, and Yemen in the
Middle East, where onchocerciasis 1s endemic. To date, more than half a
billion Mectizan tablets have been donated and shipped since the inception
of the Program. An estimated 25 million individuals are treated annually,
with the 200 millionth treatment scheduled to take place this year.

o In over a decade of experience, we have learned that simply removing cost
as a barrier (by providing medicine free of charge) 1s not enough in
itself to ensure that the medicine gets to the people who need it most.


https://en.wikipedia.org/wiki/Onchocerciasis
https://www.aao.org/eye-health/anatomy/parts-of-eye
https://www.aao.org/eye-health/diseases/what-are-cataracts
https://www.merckvetmanual.com/integumentary-system/helminths-of-the-skin/onchocerciasis-in-animals
https://en.wikipedia.org/wiki/William_C._Campbell_(scientist)
https://pubmed.ncbi.nlm.nih.gov/?term=Sturchio%20JL%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1705916/
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Pork tapeworm a.k.a. Taenia solium (“tay knee ah” “soul ee um”)
e Look how long it is!
e https://en.wikipedia.org/wiki/Taeniasis

Cestodes

Parasitology: The biology of animal parasites. EImer Ray Noble and Glenn Arthur Noble. Lippincott Williams and
Wilkins. 1 January 1982.
e This is my old school Noble & Noble. Mention this is how the book is referred to by the professor, Dr
Bush.
e https://www.amazon.ca/Parasitology-Parasites-Elmer-R-Noble/dp/0812108191

e Scolex
e =t belongs to cestodes.
e = head with 3 hold-fast structures:

e Suckers
o = acetabula
o Singular = acetabulum
o Etym (dic.com)
e 1660-70; < Latin: hip socket, cup-shaped part of
a plant (Pliny), literally, small cup, orig. for
vinegar, equivalent to acét (um) vinegar + -a- by
analogy with verbal derivatives (cf. vocable)
+ —bulum suffix denoting instrument or vessel


