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Unit 4: Body

(1) How do living creatures work?
(2) Science and the ethics of research

a. the physical frame or structure of man;
b. the whole material organism viewed as an organic entity.



Review

Anatomy: when is human 
dissection possible?

Cell theory: what sorts of 
bodies can be used for 
research, e.g., if you want to 
find out if a bacteria really 
causes a disease



Overview

Research on living 
creatures

Are there certain kinds 
of experiments that 
should not be done?



Alexandria: 

Herophilus (330-260 BCE) 
Erasistratus (330-255 BCE) 

“Herophilus and Erasistratus, they say, did this in the best way by 
far when they cut open people who were alive, criminals out of 
prison, received from kings.  And while breath still remained in 
these criminals, they inspected those parts which nature 
previously had concealed … Nor is it cruel, as most people 
maintain, that remedies for innocent people of all times should be 
sought in the sacrifice of people guilty of crimes, and of only a 
few such people at that.” -- Celsus, AD 40



Galen of Pergamon
(c. 129-217)

Gladiator anatomy,
Animal dissection,

Public demonstrations





William Harvey (1578-1657), De Motu Cordis, 1628



De Motu Cordis -- The Movie!



Animal 
Experiment, 

Human 
Demonstration



(1813-1878)

experiment: “It is the only process that 
we have for teaching ourselves about the 

nature of things outside us.”

Cover of “An Introduction to the Study 
of Experimental Medicine,” Claude 
Bernard, removed due to copyright 

restrictions. 



Etienne-Jules Marey
(1830-1904)

“graphic method”



Routinization of Animal Research

Illustration of a physiological experiment 
on an animal removed due to copyright 

restrictions. 



Debates For and Against Animal Research

USSC advertisement for animal research 
removed due to copyright restrictions. 



Louis Pasteur
From Animal to 

Human Research



Walter Reed and the Yellow Fever Commission in Cuba, 1900

“we volunteer solely for the cause of humanity and in the interest of science”



Tuskegee Syphilis Study (1932-1972)



Not just lack of 
consent, but active 
deception

Worked to prevent 
men from receiving 
treatment



Screenshot of a New York Times Article, “U.S. Apologizes for Syphilis 
Tests in Guatemala,” removed due to copyright restrictions. 

See: http://www.nytimes.com/2010/10/02/health/research/02infect.html

http://www.nytimes.com/2010/10/02/health/research/02infect.html


Appropriate Research Subjects?

Galen through Bernard: what can be done on 
humans or on animals?

Walter Reed through Tuskegee: what different 
sorts of humans can be used for research?



Articles removed due to copyright restrictions.

Havens, W. Paul, Jr., and Thomas L. Williams. "The Changes in the Serum Proteins in Patient With Experimentally
Induced Infectious Hepatitis." The Journal of Clinical Investigation 27, no. 3 (1948): 340-345. 

Bell, Joseph, A., et all. "Artificially Induced Asian Influenza in Vaccinated and Unvaccinated Volunteers."
Journal of the American Medical Association 165, no. 11 (1957): 1366-1373.

Rendtorff, RC. "The Experimental Transmission of Human Intestinal Protozoan Parasites."
American Journal of Hygiene 59, no. 2 (1954): 209-20.

Collings, William E., et all. "Monkey to Man Transmission of Plasmodium Falciparum by Anopheles
Freeborni Mosquitoes." The Journal of Parasitology 54, no. 6 (1968).



Salk, Jonas E., Harold E. Pearson, Philip N. Brown, and Thomas Francis, Jr. "Protective Effect of
Vaccination Against Induced Influenza B." Journal of Clinical Investigation 24, no. 4 (1945): 547-554.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC438873/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC438873/
http://jama.ama-assn.org/content/165/11/1366.abstract
http://www.ncbi.nlm.nih.gov/pubmed/13138586
http://www.jstor.org/pss/3276985
http://www.jstor.org/pss/3276985
http://www.jci.org/articles/view/101634
http://www.jci.org/articles/view/101634


Articles removed due to copyright restrictions.

Dolin, Raphael, et all. "Transmission of Acute Infectious Nonbacterial Gastroenteritis to Volunteers By
Oral Administration of Stool Filtrates." The Journal of Infectious Diseases 123, no. 3 (1971).

Brown, Leonard, Bobby C. Brown, Martin J. Walsh, and Carl I. Pirkle. "Urethritis in Males Produced by Neisseria
Gonorrhoeae From Asymptomatic Females." Journal of the American Medical Association 186, no. 2 (1963): 153-155.



Levin, Arthur G., D. B. Custodio, Emanuel E. Mandel, and Chester M. Southam. "Rejection of Cancer
Homotransplants By Patients With Debilitating Non-Neoplastic Diseases." Annals of the New York
Academy of Sciences 120, Sixth International Transplantation Conference: Part I (1964): 410-423.

http://www.jstor.org/pss/30108742
http://www.jstor.org/pss/30108742
http://jama.ama-assn.org/content/186/2/153.extract
http://jama.ama-assn.org/content/186/2/153.extract
http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.1964.tb34740.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.1964.tb34740.x/abstract


Can prison inmates give consent?



Conscientious
Objectors

And
Medical Research

Article “The Effects of Induced Malaria, 
Acute Starvation and Semi-Starvation on 
the Elecrophoretic Diagram of the Serum 
Proteins of Normal Young Men,” Henry 
Longstreet Taylor, Olaf Mickelsen, and 
Ancel Keys, removed due to copyright 

restrictions. 

Article “Men Starve in Minnesota,” a 
1945 LIFE Magazine Article, removed 

due to copyright restrictions.

See: http://amzn.to/mqvxTr 

http://amzn.to/mqvxTr


General James Cooney (AEC 
Division of Military 
Applications): “Personally I 
see no difference in 
subjecting men to this than I 
do to any other type of 
experimentation that has ever 
been carried on.  Walter Reed 
killed some people.  It was 
certainly the end result that 
was very wonderful.”

-- 10 November 1950



Is Informed Consent Possible?  Unknown Risks

Article “Infectious Hepatitis 
Complicated by Secondary Invasion 

with Salmonella,” W.P. Havens, Jr., and 
Herbert A. Wenner, removed due to 

copyright restrictions. 

Article “Non-A, Non-B Hepatitis after 
Experimental Transmission of Malaria by 
Inoculation of Blood,” J.L. Kienstag, et 

all, removed due to copyright 
restrictions. 



Image of the MIT Division of 
Comparative Medicine homepage 

removed due to copyright restrictions.

See: http://web.mit.edu/comp-med 

http://web.mit.edu/comp-med


Image of the Association of Clinical 
Research Organizations home page 

removed due to copyright restrictions. 

See: http://www.acrohealth.com

http://www.acrohealth.com
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Unscientific Results

-- in many there was 
strongly divided 

opinion --



How to assess past standards for 
human and animal research?

Context dependence?

How far are scientists willing to 
go to understand nature?

Changing standards for what can 
be done, or not



How far are 
scientists willing to 
go to understand 

nature?

Photo of the construction of a 
superconducting super collider removed 

due to copyright restrictions. 

Graph of the U.S. HEP budget removed 
due to copyright restrictions. 

Graph shows funding steadily rising 
between 1985 and 1985. After 1985, the 
budget increased significantly with the 

start of the superconducting super 
collider project. Around 1995 the 

project was canceled, and the budget 
cut in half. 



Paper 2 Revise/Rewrite
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