Biological Weapons Research and
Physicians:
Historical and Ethical Analysis

Victor W, Sidel, M.D.*

Analysis of the historical and ethical elements of the role of scientists and
physicians in weapons research, of the history and nature of biological
weapons, and of the ethical issues posed by the research leads to the
conclusion that biological weapons research by physicians is unethical,
even for a “just war.” Furthermore, since so-called defensive research on
such weapons under military sponsorship is widely viewed as highly
ambiguous, provocative, and strongly suggestive of ofiensive goals, it is
urged that physicians refuse participation in such research as well. Instead,
it is advocated that physicians and others undertake a series of specific
efforts to end the biological arms race and to prevent the militarization of

biﬂ'ﬂg}-’. PERED [451;7:31-02

Pariicipati:m of physicians in research on biclog-
ical weapons raises issnes relevant to three over-
. lapping areas: the cthics of research, the elhics
of medicine, and the ethics of war. Review of history
and ethics in these areas will begin with discussion
of the role of scientists and physicians in weapons
research, proceed to examine the history and nature
of biological weapons, the reasons for the universal
abhorrence in which they are held, and the ethics
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of biclogical weapons research, and conclude by
consideration of the special issues raised by the
physician’s role in rescarch and action om biological
WEapons

THE ROLE OF SCIENTISTS AND PHYSICIANS
IN RESEARCH ON WEAPONS OF WAR

Scientists throughout history have been called
upon to play a role in preparation for war or in
support of the conflict [1,2]. Archimedes used his
skills om behalf of Dionysius of Syracuse to consbruct
an arsenal in preparation for war against the Romans
[3], Leonardo da Vinci designed fortifications for the
Duke of Milan [4], and Galileo calculated trajectories
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of projectiles for the Grand Duke of Tuscany [3]. In
this century, Fritz Haber, who was awarded the
1919 Nobel Prize in Chemistry for his synthesis of
ammonia, 13 known as the father of Germany's
chemical weapons program of World War 1. In his
Nobel Prize acceptance speech, Haber declared poi-
son gas "a higher form of killing” [6]. Indeed this
century is replete with examples of scientist partici.
pation in rescarch on weapons: chemists hawve
worked on explosives and poison gases; physicists
worked on nuclear weapons in World War 1I; biol-
ogists worked on herbicides for use in the Vietnam
War; and for at lcast the past 30 years, biologists,
biomedical scientists, and physicians have worked
on biological weapons,

There have also been numerous cxamples of sci-
entists who refused to work on the development of
weapons of war, While da Vind was willing to hade
design of fortifications for the patronage of his Duke,
he was not willing te “publish or divulge” his design
for a submarine “on account of the evil nature of
men” [4]. During the Crimean War, the British sov-
ernment consulted the noted physicist Michael Far
aday on the feasibility of developing poison gases;
Faraday responded that it was entirely feasible, but
that it was imhuman and he would have nothing to
do with it [7]. Other scientists, such as Alfred Nobel,
Albert Einstein, and Leo Szilard, participated in the
development of weapons or in scentific or theoret-
ical advances that led to weapons and, then based
on a realization of what these weapons could do.
tried to prevent the weapons they helped develop
from beinig used [8].

SOCIAL RESPONSIBILITY OF THE SCIENTIST

The cthical issues that lie behind the decision of
a scientist to participate o1 to refuse to participate in
research are part of the spectrum of issues that relate
to the responsibility of scientists for the social con-
sequences of their work [9-13] At one end of the
ethical spectrum lies the view that research (in con-
trast to development) is value-free and the scientist
therefore has no soctal or moral responsibility for
the ways in which his or her scientific work is
applied. This argument was stated explicitly by the
sociologist Lundberg and his colleagues in 1929:

It is not the business of a chemist who invents
a high explosive to be influenced in his task by
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considerations as to whether his product will
be used to blow up cathedrals or to build tun-
nels through the mountains [14].

This view of the amorality of science and the free-
dom from responsibility of the scentist for its con-
sequences followed in part from the assumptions
that 1} scientific progress was the road to human
perfection, and 2} that science was “an autonomous
torce working for man’s wellare in contrast to the
distuptive force of politics” [13].

The assumptions that scientific work is valuc free

- and thal scientific findings invariably lead lo pro-

gress were increasingly challenged in the 19305 and
1940s. Applications of science by MNazi Germany
shocked many scentists, Other guestons were
raised about the role of U5 physicists in research
on nudear weapons, both by the physicists them-
sclves within the comstraints of secrecy of the work
during World War I, and later publicly by them and
many others [16).

Some scientists have maintained in recent years
that the realm of value-free science includes not
omly wotk in pure science, such as the ariginal
discovery of chlorine or the development of the
special theory of relativity, long before there was
any application for them in war, but also applied
science work on what is cdearlv intended to be a
weapon of war. Professor Lowis Tieser, for cxample,
had been leader of a team of Harvard University
scientists wha developed napalim—ijellied gasoline
used as an incendiary weapon—during World War
H When asked in 1967 about the use of napalm in
that war and later in the Indochina War, he said
that he felt free of guilt

You don't knew what's coming. That wasn't
my business, That is for other people | was
working on a fechnical problem that was con-
sidered pressing . .. T distinguish between de-
veloping a munition of some kind and using it.
You can't blame the outfit that put out the rifle
that killed the President. 1'd do it again, if called
upon, in defense of the country [17)

Figser, midway in his comument, seems to shift his
argument somewhat from absence of anv responsi-
bility tor the use of the weapon to a justification of
his work on the basis of its usefulness “in defense
of the country * Many other scientists who explicitly
recognive the cthical conflicts involved in work on
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weapons argue that a higher ethical principle—ihe
imperative of defending one’s country or of helping
to curb what is perceived as evil or destructive, leads
to a decision to participate in such work. The Ger-
man, later American, Tocket scientist Wernher von
Braun wrote in a letter in 1964;

While right from the beginning [ deeply de-
plored the war and the misery and suffering it
spread all over the waorld, I found myself caught
in a maelstrom in which | simply felt that, like
it or not, it was my duty to work for my country
at war [18]

Dr. Theodor Roscbury, who worked on biological
weapons during World War 11, explained his partic-
ipation in a different way. His argument relied not
on the defense of his country, but on danges to the
wotld and on his belief that crisis drcumstances,
expected to pass in a limited time, Tequired that he
act as he did. “We were fighting a fire, and it seemed
necessary to risk getting dirty as well as buent,” he
later wrote [19].

Many of the U5 and Brtish scientists who
worked in the development of controlled nuclear
fission for use in weapons shared this sense that
their role was to save the warld from a greater evil,
After it became clear that Nazi Cermany had not
developed nuclear weapons, a number of scientists
felt the work should be suspended and raised objec
tions as it became clear the weapon they helped
develop would be used against japan. Following the
nuclear bombing of Hiroshima and Nagasaki, a rec-
ognition of the destruction and of the pofential
future consequences led many of those who had
participated to initiate public discussion of the mo-
rality of what they had done. | Robert Oppenheimer
wrote in 1249, “the physicists have known sin” and,
in 1956, “we did the Devil's work” [18]. The found-
ing of the Bullefin of the Atomic Scientists and of the
Federation of Amcrican Scientists after World War
11 reflected this moral concern [8,20].

Other scientists who tecognized an ethical di-
lermma in work on weapons resolved it by arguing
that their work was designed to reduce the devas-
tation of war. For example, Dr, Knut Krieger, while
working on “nonlethal” chemical and biological
weapons in the 1960s, argued in defense of his work
that the research would lead to decreased fatalities:
*...if we do indeed succeed in creabing incapacitat-
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ing systems and are able to substitute incapacitation
for death it appears to me that, next lo stopping
war, this would be an important step forward” [18].

Paradoxically, other scientists argued that devel-
opment of horrible new weapons made war less
likely and was therefore a coniribution to lessening
its devastation. In 1892 Albert Nobel defended his
development of dvnamite by predicting that “on the
day that two army corps can mutually annihilate
each other in a second, all civilized nations will
surely recoil with horror and disband their troops”
[18]. This concept that research om highly destructive
weapons would lead to a lessening of the probability
of war was expressed in 1958 bv Professor Hans
Bethe, a physicist who had worked on the devel-
opment of the hydrogen bomb. He argued that
scientists must help preserve the precarious balance
of armament that would make it disastrous for cither
side to start a war, the basis for the current ULS
stratcgic muclear policy of mutually asswred de-
siructon (MAIY). “Only then,” Bethe reasoned, “can
we argue for and embark on mote consiructive
ventures like disarmament and international coop-
eralion which may eventually lead to a more definite
peace” [21].

Some scientists who felt on ethical grounds they
should participate in weapons research in a partic-
ular war refused to participate when that war was
over, [h. Rosebury, who believed during World War
[l that his work on the development of biological
weapomns, although *dirty,” could be morally justified
because of the special moral imperative of the fight
against Hitler, shortly after the end of the war
refused any further participation in such work {22]
Many of the nudear physicists whe began to ques-
tion work on nuclear weapons after it became clear
Germany had no such weapons, or after they were
used n |apan, refused to de any further work on

them,

The most all-encompassing expression of the view
that it is the responsibility of scientists to refuse to
participate in any research on weapons of war was
given in an oath proposed by one of the participants
in the 1962 Pugwash Conference on Science and
World Affairs, one of a series of meetings of scien-
tists from different couniries to discuss problems of
disarmament and world peace:

Under no circomstances shall T work for war,
neither directly nor through any advice Only
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those who take the same oath shall be admitted
to my laboratory and to anv learned societies of
which I am a member [23].

The Society for Secial Responsibility in Science
cites the following among its principles:

. traditiom of
persomal maoral responsibility for the conse-

Tao foster throughout the world a. .

quences for humanity of professional activity,
with emphasis on conshuctive alternatives to
militarism; to embody in this tradition the prin-
ciple that the individual must abstain from de-
struchve work and devoie himself to comsbuc-
five work, according b his own moral judg-
ment; to ascertzin, . the boundary befween
comshmctive and desbuchve work to setve 25 a
guide for individual and group decsions and
actiom |24].

Along with the decision whether or not to partic-
ipate in weapons research is the ethical responsibil-
ity to inform and warn the public, and this respon-
sibility is shared by both pure and applied scientists.
Those who assert this responsibility note that sci-
entists are often in a unique position to warn the
public of specific dangers that special scientific
knowledge permits them te perceive earlier or more
clearly than others. Debate arises, however, on
whether scientists should simply state the facts
{which in itself invelves deciding what is a fact,
which facts to present, and how and whete to
present them) or should go bevond the facts to state
their opinions on the courses of action to which they
have been led by their analysis of the facts. Further-
more, many scientists, like others in the community,
do nel carefully distinguish belween fact and opin-
ton in their slatiemends Since the expertise of scien-
tists in most socicties often lends considerable
wreight to their views, and since there are usually
elements of the analysis that lie outside purely sci-
entific experlise, the propriety of public policy state-
ments by scientists has at times been questioned.
CUn the other hand, silence by scientists on urgent
public policy issues on which they have relevant
techmical information has also been questioned as
evasion of moral responsibility. The problem of how
to avoid scientists” undue power to influence socictal
decisions, while at the same time maintaining Te-
spunsibility for the conseguences of sdentific wark
15 5till unsolved.
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In summary, we see a spectrum of views on the
ethical tesponsibilities of scientists in relalion o
waork on weapons: complete denial of moral respon-
sibility for the consequences of any scientific work,
including, work directhy contributing to weapons
development; recagnition of moral responsibility for
the consequences of work leading to weapons, but
citing of competing obligations that require such
wark, such as doing one’s counlry’s bidding what-
evet the conseguences, or reducing the possibility of
war ar its devastation: recognition of moral respon-
sibility by refusing any work on weapons; and re-
sponsibility to inform or to lead public opinion on
policies related to the weapons the scentist helped
deveelop.

SOCIAL RESPONSIBILITY OF THE PHYSICIAN

Narrowing the focus from a consideration of the
work of scientists in general in the development of
weapons 1o a consideration of the specific case of
the physician-scientist or physician-technologist, the
question that first arises is whether it is constructive
to view certain ethical responsibilities as peculiar to
the physician's social role. The view that appears to
be most prevalent holds that along with sharing the
muoral responstbilities of all scientisis and indeed of
all people, the physician has special additional eth-
ical responsibilitics because of his or her role in
preserving life and health [19,25] Others argue that
to assert a spocial form of medical ethics is arrogant,
elitist, and in some wavs destructive to the role of
the physician, because it conveys increased powet
and adds social dislance between physician and
patient. '

As evidence for the view that many physicians
teel they have special ethical responsibilities, Rose-
bury described the response to physician patticipa-
ion in work on biclogical weapons during World
War I, *There was much quiet but searching discus-
sion among us regarding the place of doctors in such
work . a cerfain delicacy concentrated most of the
physicians into principally or primarily defensive
operations” [19]. Rosebury goes on to point out that
the modifiers principally and primarily are needed
“because military operations can never be exclu-
sively defensive,” a point which will be discussed
below.

The special Tesponsibility of physicians is per-
cetved largely as an ethical responsibility not to use
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their power to do harmm [primum non nocere). Al-
though only a very small percentage of U5, medical
students now swear to a lilcral transladon of the
Hippoeratic Qath, this code for physicians is often
cited as an expression of their special responsibility:
“l will apply dietetic measures for the benefit of the
sick according to my ability and judgment; | will
keep them from harm and injustice | will neither
give a deadly drug to anvbody if asked for it, nor
will | make a suggestion to this effect” [26]. While
the vath as written seems to apply to the relationship
af the physician to an individual patient, its meamng
has been broadened by many to proscribe physician
participation in actions harmful to others.

A modern version of the Hippoctatic Oath, the
Dedlaration of Geneva, developed and regulardy ro-
vised by the World Medical Association, is sworn to
by more graduating U5 medical students than is
the original vath. The relevant portion reads:

I will not permit considerations of religion, na-

tionality, race, party politics, or social standing

to intervene between my duty and my patient;

[ will maintain the utmost respect for human

life from its beginning even under theeat and [

will not use my medical knowledze contrary to

the laws of humanity [27].

In the Praver of Maimonides, also read at some
medical school commencements, the physician be
seeches, "Preserve the strength of mv body that |
may be able to restore the strength of the rich and
the poor, the good and the bad, the friend and the
foe, Let me see in the sufferer the man alone” [25)
More directly to the point, the Hegulations in Time
of Armed Conflict adopted by the World Medical
Association states:

The primary task of the medical professton is
to proscrve health and save hife. Tlence il is
deemed unethical for physicians tor 1) give
advice or perform prophylactic, diagnoestic, or
therapeutic procedures that are not justifiable
in the patient’s interest, 2) weaken the physical
and mental strength of a human being without
therapeutic justification, 3) employ scentific
knowledge to imperil health or destroy life [29]

Presumably these special proscriptions on the
waork of physicians are necessaty because of the
doctor’s special skills and special opportunities, both
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to do good and to do harm. In this context it may
e of interest that in Greek mythology, at least until
the emergence of Chiron, a good centaur with heal-
ing skills, and his pupil Asklepios, a god/human
who practiced both protection of health and treat-
ment of disease, the power to heal was closely bound
up with the power to harm. Indeed the first deitv
appealed to in the Hippocratic Qath, “Apollo the
Physician,” appeared to derive his healing powers
in part from the ability he and his twin sister Artemis
had to cause acute illness and sudden death by
shooting their arrows at mortals, They also had
gentle darts that brought the death of old age.
Apollo's son, Asklepios, whoe is the next to be cited
in the Hipporratic Oath and whaose healing work is
mentiomed in the [Hiad, used his skills omdy for good
and is called a "blameless physician® by Thomer {3{1].

In summary, there seems to be a general consen-
sus that phvsicians participate in weapons research
at their ethical peril, even if theit country demands
it or they think it uscful for deterrence ot other
preventive purposes. Because of the ambiguity of
‘defensive” work on biclogical weapons, the di-
lemrna for the physicians is not casily resolved even
for those who believe that defensive efforts are
ethically permissible.

THE NATURE OF BIOLOGICAL WEAPONS

The horrors of biological weapons are expressed
by one of only 10 Genoese and Venetian travellers
out of 1,000 who survived a 1346 sicge of the walled
city of Caffa (now called Feodosia), a scapozt on the
east coast of the Crimea:

“The Tartars, fatigued by such a plague and
pestiforous discase, stupefied and amazed, ob-
serving themsclves dying without hope of
health, ordered cadavers placed on their hurling
machines and thrown into the city of Caffa, so
that by means ol these intolerable passengers
the defenders died widely., Thus there were
projected mountains of dead, nor could the
Christians hide or flee, or be freed from such
disaster. . . . And soon all the air was infected
and the water poisoned, corrupt and putrified,
and such a great odor increased . ... 5S¢ great
and so much was the general mortality that
great shouts and clamor arose trom Chinese,
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Indians, Persians, Nubians, Ethiopians, Egyp-
tians, Arabs, Saracens, Greeks, who cried and
wept, and suspected the extreme judgment of
God” [31].

Equally evocative is the definition of biological
warfare published in 1959 by what was then called
the U 5. Department of Health, Education and Wel-
fare:

Biological warfare is the intentional use of living
arganisms or their toxic products to cause death,
disability or damage in man, animals, or planis.
The target is man, either by causing sickness or
death, or through limitation of his food supplies
or other agriceltural resources. Man must wage
a comtinuous fight to maintain and defend him-
self, his animatls, and his plants in compotifon
with insects and micro-organisms., The object
of biological warfare is to overcome these ef-
forts by deliberately distributing large numbers
of organisms of native and foreign origin, or
their toxic products, taking full advantage of
the ability to utilize more effective methods of
dissemination and unusual portals of entry. Bi-
ological warfare has been aptly described as
public health in reverse [32]

When the Geneva Protocol was negoliated in
1925, prehibition of use of “bacteriological methods
of warfare” was added to what had originally been
envisaged as purcly a chemical weapons treaty.
Many of the nations ratifving the Protocol reserved
the right to use such weapons in retaliation if they
were first used against them, and the Protocol be-
came essentially a no-first-use treaty Furthermorve,
the Protocol did not in any way limit the develop-
ment, production, testing, or stockpiling of either
chemical or biclogical weapons, only their use [33].

Despite the Protocol, there is evidence that both
chemical and biclogical weapons were used in the
wars of the 1930s and 1940s |34]. [t is reliably
reported, for example, that in the 1930s invading
Japanese troops brought into China rice and wheat
mixed with fleas carrving plague, resulting in plague
in areas of China that had not experienced plague
before. Extensive experiments were conducted in
Tapanese laboratories on prisoners of war frum a
number of different countries testing a wide variety
of agents incheding anthrax, plague, gas gangrene,
cncephalitis, tvphus, typhoid, hemorrhagie fever,
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cholera, smallpox, and tularemia [35] The U5, ac-
quired this information after the end of the war but,
unlike the 1949 Soviet prosecution of 12 of those
involved in work, the U5 never tried any of the
participants. Instead, U.5. researchers met with Jap-
anese biclogical warfare experts in Tokyo and urged
that the experts be “spared embarrassment” so the
U.5. could benefit from their knowledge [36-38]

According to testimony at the Nuremberg trials,
prisoners at German concentration camps such as
Buchenwald were infected to test response to bio-
logical agents. The British are known to have re-
leased anthrax spures on Groinard Island off the
coast of Scotland to demonstrate the spread of the
disease to the animal population of the island; the
island remained uninhabitable for many years.
Churchill is said to have considered anthrax as a
weapon, although it was never used, In the US,
work on anthrax and brucellosis as weapons was
performed and a plant was constructed in scuthern
Indiana for the production of anthrax bombs; only
a prototype was actually produced and tested in
Utah [39].

Since World War Il there have been numerous
allegations of biclogical weapons development and
even use, although every one of the reports of actual
hostile use are umsubstantated. In the United States
it was revealed in 1969 that in the 1950s and 1960s
the University of Utah had, under contract, con-
ducted secret experiments at the U.S. Army Dugway
Proving Ground involving large-scale ficld testing
of biclogical warfare agents including tularemia,
Rocky Mountain spotted fever, plague, and Q fever.
In 1950, L5 Mavy ships in the San Francisco Bay
area released large quantities of aerosolized Serratia
marcescens and Bacillus globigii (Bacillus subtilis
variant niger), believed to be nonpathogenic, to test
dispersal efficiency, Subsequent infections and
deaths from Serratia, particularly among immuno-
logically compromised individuals, were later attrib-
uted by some analysts to this release. During the
12505 and 1960s, the U5, conducted 239 top-secret
open-atr disserninations of simulants, involving such
areas as the New York City subways and Washing-
ton Wational Airport [40]. During the 1950s and
19605, a large infrastructure of laboratories, test
facilities, and production plants related fo chemical
and biclogical weapons was constructed in the U5,
and by the end of the 196{s, the U.5. government
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had at least 10 different biological and toxin weap-
ons available [41].

In 196% the Mixon Administration, with the con-
currence of the Defense Department, which declared
that "biolugical weapons lacked military usefulness,”
unconditionally renounced 1.5, development, pro-
duction, stockpiling, and use of biological weapons,
and announced that the U5 wonld unilaterally
dismantle its biological weapons program. In 1972,
the U.5.5.R. ended its opposition to a separate bio-
logical weapons treaty (it had urged a more compre
hensive treaty) and the Convention on the Prohibi-
tien of the Development, Prevention, and Stockpil-
ing of Bacteviological ({Biological) and Toxin
Weapons and on Their Destruction was negotiated
[42]. The Biclogical Weapons Comvention (BWC)
prohibits the development or acquisition of biolog-
ical agents or foxins, as well as weapons carrying
therm and means of their productiom, stockpiling,
transfer, or delivery, except for “prephylactic, pro-
tective, and other peacetul purposes * The BWC was
ratified by the U5, Senate in 1975 {the same year
in which the Senate belatedly ratified the Geneva
Protocol of 1925) As of December 31, 1987, 110
nations had ratified the BWC and an additional 25
nations had sighed but not yet ratified it [43]. Until
the 1988 Intermediate Nuclear Force Treaty, it was
the only treaty in modern times to prohibit posses
sion as well as use of weapons.

Invoking the specter of possible new bological
weapons produced by genetic engincering tech-
miques, and unproved allegatioms of aggressive bio-
logical weapons programs in other countries, as well
as the absence of proscription of defensive cfforts
by the BWC, the Reagan Administration initiated
intensive cfforts to conduct “defensive” research.
The budget for the U.5. Army Biclogical Defense
Research Program (BDRP), which sponsors pro-
grams in a wide variety of academic, commerdial,
and government laboratories, increased from 515.1
million in 1981 to $60 million in 1%88 and the basic
research component of BDRI® activilies increased 60)-
fold from 1981 to 1986 Much of this research work
is medical in nature, including the development of
immunizations and of treatment against orgamsms
that might be used as weapons [44].

Even though offensive work on biological weap-
ems has been internationally outlawed, it is impor-
tant to reiterate the special ethical issues involved in
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their development and potential usc, First, these are
weapons of indiscriminate mass destruction. If non-
combatants are specific targets, as they have been
in recent years for chemical weapons, civilians con-
stitute the most vulnerable and least protected seg-
ment of the population and widespread civilian
casualties would likely result. Even if attempts are
made to target only hostile military forces, biological
agents spread threugh populations in highly unpre-
dictable ways and could cause vast unintended dam-
age to both combatants and noncombatants, Exam-
ples of such unpredictability can be found even
among naturally occurring diseases, The measles
virus, although usually relatively benign, can cause
extremely high case fatality rates under certain con-
ditions. A measles epidemnic in Fiji in 1875 killed
20-25% of the unprotected islanders, and an epi-
dermic in Boer concentration camps in 1900 caused
many deaths among the weakened women and
children |45]. In short, becavse of their potential
impact on nuncombatants and their inherent failure
ter limit destructiveness to the minimum necessary
to achieve a defined military purpuose, use of these
weapoms cannot be justified even in what has been
defined ethically as a “just” war

Second, development or use of biclogical weapons
svstems may lead to further attrition of international
law. The Geneva Protocol of 1925, which ocutlawed
their use, has been weakened. In 1969, for example,
the majority of nations party to the Protocol declared
via their posilions on United Mations General As-
sembly resolution 26034 (XX1V), that the use of
harassing incapacitants is forbidden by the Protocaol,
Yeb the ULS, used such weapons, calling them riot
contrii agents, and stated that it considered them
outstde the scope of the Protocol [46], Mote recently
weapons that are unquestionably covered by the
Protocol have been used with impunity by several
nations. For example, the use of mustard gas, nerve
gas, and perhaps other chemical weapons by Iraq in
its war with Iran, and against its own Kurdish pop-
ulation evoked no cffective protest by the LS, or
by the world community With regard to the BWC,
it has been recently conjectured that Iran is devel-
oping biological weapons [47] and that less devel-
oped nations and terrorists may be capable of pro-
ducing and using them [£5,49]. The more biclogical
weapons are developed, and the more widespread
the knowledge of them becomes, the weaker the
BWC will become Damage to these existing arms
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control trealies threatens all arms conirel and dis-
armament efforts [50].

Turning from the ethical issues posed by offensive
research to those of defensive research, a number of
concerns about defensive research have been raised.

1. There is ample precedent for masking the work
of facilities developing biological weapons by calling
them preventive laboratories, The Japanese labora-
tory established in 1933 for developing such weap-
ons was called the Epidemic Prevention Laboratory.
Cne of iks activities was supplying vaccines for
troops bound for Manchuria, but its major work was
developing and testing weapons [38]. Military forces
today could knowingly conduct rescarch on ofien-
sive use of biological weapons under the cover of
defensive research since, as we have noted, offen-
sive and defensive research arc incxtricably joined
for at leasl some phases of the work., During the
parts of the work in which offensive and defensive
efforts parallel each other, it is possible (indeed
probable, if military researchers are conscientiously
working to explore forms of organisms against
which defenses might be needed) that new forms of
organisms may be found or developed that would
be more effective as biological weapons {Table 1)
Indeed, it 1s difficult to imagine testing medical
defenses against organisms not ordinarily found in
nature excepl by producing such organisms. There
may be a ternptation to test the defense by trying it
ok against the offensive organism. And someone in
a military-sponsored laboratory may be tempted,
ostensibly in the interest of defense, to go further in
the study of more virulent or more stable or more
casily disseminated organisms.

The possibility that offensive work is being done
in the LS. under the cover of defensive work has
been denied by the leadership of the BDRF, who
point out the divergence between the two types of
research [51], Nonetheless, critics of the BDREP pro-
grams raise questions about the ambiguity of the
BDRP defensive research [52]. Piller and Yamamato,
for example, argue that “these efforts are highly
ambiguous, provocative and strongly suggestive of
offensive goals” [44] (Table 2). Given what is known
of the secrecy and duplicity of military efforts in
many nations, it s surely possible that a physician-
sclentist in some nation might either consent to or
be misled into work intended for offensive use under
the guisc of recrultment for defensive work.

k1] lhe PAR Quarterly, sacch 7981, Val 1, Mo 1

Table 1. Potential Oifensive Applications That May Be
tasked by Stated Defensive Goals

Stated
defensive goals

Patential
offensive applications

Vaccine development

Toxin and antigen
isolation and
characterization

Diagnostics and ultra:
ACNEDINS

Development and
use of antibodies
as therapeutics

Movel BW agents, defeat
vaccines, mcreased
toxin production,
SUPCrIoxins

hovel BW apents, deleat
vaccines, increased
toxin production,
supertoxins, hiclogical
veclar delivery

Binlogical voctor deliv-
civ, novel BW agents,
defeal vaccines

Movel BW agents, dofeat
vaccines, inhibit
diagnosis

Adaptad Treern dataoin Fill=r aned Yamasnnta, po 140 [(44]

2. Analyists believe that biological weapons re-
search, even if tuly defemsive in intent, mav be
dangerous to surounding communities if virulent
infechipus organisms are accidentally released, al-
though no examples of such release have vet been
convincingly documented. Concern has been raised
about the satety of several aspects of the work of
thc BDRP. The proposals for constructon of a Bio-
safety Level 4 Laboratory in Utah for testing aerosals
of virulent organisms were modified, as a result of
protest, to a propuosal for a Biosafety Level 3 Labo-
ratory at which testing of the roost dangerous acro-
s0ls would be prohibited [44]. Research on anthrax
being conducted under BORP sponsorship at the
University of Massachusetts has been the subject of
intense protest [53,53a].

3. Bivlogical weapuns research, even if truly de-
ferstve in mtent, can be viewed by a potential
military adversary as an attempt lo develop protec-
tion for & nation’s military forces against an orga-
nism that the nation itself might wish to use for
offensive purposes, thus permiting that nation to
protect ik owm personmel inoa biological first strike.
Adversaries know that any nation secretly preparing
a stockpile of biological weapons for use in war
{whether intended as deterrence, retaliation, or first
use) would be likely to prepare vaccines and other
defensive measutes to protect its own troops and
population, Indeed, the reason military leaders are

Riclogical Weapons Rescarch



Table 2. Ambiguaus Research Prejects Sponsored By The BDRP

Probahility of effective end use

Biclogical warfare

Prajoct
Pulblic Health -
Defense Cffense

Aerosols of anthrax, T-2 mycoloxin, Junin virus 7o Foro-low meadium-high
Anthrax vaccine [owe-miedium zero-low medium-high
Cloning of toxin gones Lo zero-low medium-high
Virulence factors medium-high zeno lomey

Hihernation induction trisger Feto-low zero-low love-medium

Source: Welght 1 1R [32] Reprdnated with permizsion of publizher, trom Aright 5, cd. Preventing a biclogical arms race Cambridge, bMA MIT Press,

B H

likely to give for the preparation of any form of
altered bacilli or viruses, in order to give the ap-
pearance of compliance with the BWC, is that these
organisms are needed for preparation of defenses,
It is impossible for adversaties to determine whether
a nation’s defensive cfforts are part of preparatiom
for offensive use of weapons.

Many of the fears of other nations (shared by a
number of analysts in the U5} are bascd on the
military spunsorship of defensive research. Other
nations may view with suspicion, even if the re-
search is relatively open, the intense interest of
military forces {in contrast to civilian medical re-
searchers} in vaccines or treatment against specific
organisms, particularly organisms that are not found
in nature or cause few problems unless purposely
spread. Such fears about the work of the BDRP, as
well as concern about defensive programs in other
nations, help feed a continuing arms race in hiolog-
ical weapons. Just as the U.5. Army supports its
requests for appropriation of funds in this arca by
citing suspicions and possible exaggerations of what
others are doing, so the armies of other countries by
to maximize their resources by casting not unreason-
able suspicions on what the U 5. is doing. Indeed it
was Dr. Shiro Ishii's 1930 report, almost certainly
untrue, but unfortunately very plausible, that the
most powerful Western countries were secretly
studying biological weapons that led to Japan’s em-
brace of biological weapons research and eventual
use [37].

Conecern has also been expressed about the mili-
tarization of genetic engineering and of biclogy in
general, just as much of physics was militarized
during World War [ Characterization of biological
weapons as “public health in reverse,” may therefore

Binlopical YWeapons Resaarch

have an even broader and more sinister mearing
than simply the use of specific forms of disease in
military armamentaria, The entire field of biology—
and particular aspects of it such as the Human
Genome Research Project—may be in danger of
military subversion to destructive ends [54.55]

WHAT SHOULD BE THE PHYSICIAN'S ROLE?

Some proponents of defensive research on biolog-
ical weapons have argued that it is entirely ethical
that physicians work on the defensive aspects of
biological weapons, and in fact that responsibility
demands it [36]. Advocates for the BDRF support
this argument with the possibility of the use of such
weapons against the U.S, and their opinion that
work on defenses may also be useful in developing
protection against naturally occurring diseases, both
diseases we already face and those that may arise in
the future. Huxsell, Orient, and others believe it is
the obligation of physicians and other medical sci-
entists to work on such defensive measures and
argue there is no ethical reason for this work not to
be done within the BDRP [51,57].

Many other analysts, including the author of this
paper, take a different pusition [58-60]. Joining Piller
and Yamamoto in viewing the BDRF program as
‘highly ambiguous, provoecative and  strongly
suggestive of offensive goals,” we believe it unethi-
cal for physicians to play a role in it. Such work, we
believe, rather than reducing the possibility of the
use of biological weapons or reducing the conse-
quences of their use, has a strong potential for
intensifying a biological arms race and helping to
militarize the science of biology, thereby increasing
the risk of the use of biological weapons and the
destruchveness of their effects if they are used.
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The question is where on the slippery slope of
physician patticipation in preparing for war or in
binding up the wounds should physicians draw the
line? Should physicians, as Rvle suggested in the
1930s, refuse all participation, including noncom-
batant treatment roles, thus making war more hor-
rible to contemplate and therefore less likely to ocour
[61]? Should physicians refuse to participate in civil
defense planning for nuclear war because these
efforts too are ambiguous, provocative and, when
conducted in a nation with first-strike nuclear po-
tential, suggestive of offensive goals |62]? Whatever
the physician’s answer to these questions, which
appear to represent even broader potential refusals
to participate in preparation for war or in binding
up its wounds, we belicve it ethically necessary for
physicans to draw a iine short of participation in
military-sponsored defensive research on biological
weapons. If physicians engage in civilian-sponsored
research that carries an obligation to report all find-
ings in the open literature, even if the research may
have implications for defense against biological
weapons, we believe physiclans who participate
cannot be ethically faulted. 1t is when physicians
engage in military-sponsored research, in which the
openness of reporting has been disputed and the
purposes may be ambiguous, that they cannot be
distinguished ethically from those who work on the
development or production of weapons,

Fortunately, there is a way to de-escalate the
biological arms race, the trend toward militarization
of biology, and the ethical dilemmas for physicians.
As we have noted, the BWC prohibits anv “devel-
opment, production, stockpiling, transfer, or acqui-
sition of biological agents or toxins” except for “pro-
phylactic, protective, and other peaceful purposes ”
The respomsibility for governmentally sponsored
medical research for prophylactic, protective, and
other peaceful purposes in the LIS lies largely with
the National Institutes of Health (NIH) and the
Centers for Disease Control (CDC). The NIH or the
CIC should therefore be given the responsibility,
and the resources, for medical research of this type.
The 1.5 Army may still want to conduct nonmed-
ical research and development on defense against
biological weapons, such as work on detectors, pro-
tective clothing, and other bamiers to the spread of
organisms, but such research is less likely to be scen
as offensive, and is less likely to provoke a biological
weapons race, less likely to pervert the sciemce of

44} The PSE Quarteriy, March 1991, Val 1, Mo 1

biclogy and, for our purposes most importantly, less
likely to invalve physicians.

In addition to the ethical dilemmas invelved in
these decisions, it mayv alse be unethical for physi-
cians simply fo ignore the issue of biological weap-
ans One of the greatest dangers of these weapons
may be the apathy of the medical profession toward
themn. The fact that biolegical weapons are the one
with which physicians may become engaged and
une about which they have spedalized knowledge
gives physicians a special responsibility not only to
refuse to work om them, but alse actively to work to
reduce the threat of biclogical weapons develop-
ment or wse, Such efforts might include support of
measures b steengthen the BWC through introduc-
tien of more restrictive inlerpretations to eliminate
ambiguitics and of new verification proposals that
will be considered at the Third BWC Review Con-
ference scheduled for 1991, U.S. physicians may
alse wish to support legislation to transfer all med-
ical aspects of biological defense from the military
to the NIH or the CDC,

More broadly, physicians may wish to explore the
connection between production of nuclear weapons
and production of chemical or biolegical weapons.
It has been argued that as the nuclear powers refuse
to reduce substantially their vast stockpiles of nu-
clear weapons and refuse to agree to verifiable ces-
satiom of nuclear weapons testing and production,
nonnuclear powers contemplate development and
production of chemical or biclogical weapons for
deterrence against nuclear weapons. The LS. De-
fense Intelligence Apency has reported  that
. . third world nations view chemical weapons as
an attractive and inexpensive alternative to nuclear
weapons” [63), a view confirmed by statements by
Saddam Hussein, President of Iraq [64]. There is
much physicians can do, through Thysicians for
Social Respemsibility in the U.5. and the Interna-
tional Physicians for the Prevention of Nuclear War,
to reduce the provocation and the proliferation of
weapons of mass destuction caused by the nuclear
AT Tace.

Individual physicians and scientists can also add
to the awareness of the dangers of biclogical weap-
ons by signing the pledge, sponsored by the Council
for Responsible Genetics (186 South Strect, Boston,
MA 02111), "not to engage knowingly in research
and teaching that will further development of chem-
ical and biclogical warfare agents.” Physicians may
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also wish to help awaken the medical profession to
the danger of biological, chemical, or nudear war
by adding a clause to the cath taken by medical
students at graduation from medical school, This
method has already been used in the USSR, for
alerting students to the dangers of nuclear war All
Soviet students are required to sign upon graduabion
an oath that begins: *Upon having conferred on me
the high calling of physician, and entering medical
practice | do solemnly swear..." In 1983 a clause
was added to the oath that reads: “Recognizing the
danger that nuclear weapons present for mankind,
to struggle tirelessly for peace and for the prevention
of nuclear war” [65). A modified form could be used
in the U.5., with wording along the lines of: "Rec-
ognizing that nuclear, chemical, and biclogical arms
are weapons of indiscriminate mass destruction and
threaten the health of all humanity, T will refuse to
play any role that might increase the risk of use of
such weapons and will, as part of my professional
responsibility, work actively for peace and for the
prevention of their use.” L

ACKNOWLEDGMENTS

Portions of the st section of this paper wese adapted from a
papet wiitten in 1978 with Mark Sidel, cited as refeence 1; 1am
grateful to him for permission to use that maiecial hving the
past 25 years many other colieagies have heen extremely elpful
in my understanding of the facts that the issues related o Belog
ical weapons  Among those B whom [ am most indebted are
Gardan Burck, Leonard Cofe, Bobert Cock-Deegan, [aul Epstein,
MNaomi Franklin, Jack Geiger, Robett Goldwyn, Ira Helfand, [ay
Javghson, Jonathan King, Meryl Nass, Richard Novick, Theador
Rosebury, Barbara Hatch Rosenbers, Wiiliam Saymes, Susan
Wreight, and Raymond Zilinskas

REFERENCES

1 Sidel VI, Sidel M Biomedical svience and war I Reich
WT, ed Encwelopedia of bicelhics Mew Yorks Frea Press.
T4FR: 1699 1704
Eoland A Haphaestus and hislory: scientiste, cngineers, and
wear in Western experience In: Mitham O, Siekevite T, eds.
Gthical isaues assedabed with scientific amd lechnalogical
research for the militay Ann WY Acad Soi 19885775061
3 Tetrill A The ariging of was: from the Stone Age te Alexande
the Great. Londan: Thames and Hudson, 1985 Cited by
Reland A: Haphaestus and history: sciendsts, enginees, and
war in Western experience Tr Mitcham £, Siekevites I, eda.
Ethical jssues associated with scientific and technological
reseach for the mifitary. Ann NY Acad Sci 1989,577.50-60.
4 da Vinei L The notebooks of Leonarda da Vine. New York:
Reynal and Hitcheock, 1962 Cited by Rerland A: Haphaestus
and histary: soentists, engingers, and wal in Western expe
pence In: Mitcham C, Siekevitz P, eds Tthical issues asso-
ciated with scientific and rechnelogical research for the mili-
tary. Ann NY Acad 5o 19895775060,

(]

Biclogical Weapuns Research

i

10

11

P

Imake 5 Galilew at work: hig scientific bivgraphy  Chicago:
University of Chicago Pross, 1978 Ciied by Roland A: Hap

haestus and hiskory: scieniians, enginecns, and wat In ¥esiern
experience. In: Mitcham C. Siekevilz F, eds Fthical fmsuvs
associated with scientific and technolugical tesearch foe the
mililary. ann WY Acad S0 198957 7:50-61

Harris B, Paxman | A higher form of kiliing: 1he seqet story
ol chemical and biological wellare MNew York: Tl and Wang,
1982

Russel B. Facts and ficton. Mew York: Simon and Schuster,
1%a2.

Rhodes B The making of the atomic bomb. New York: Simon
arid Schister, 194HEE

Hexnal 11 Science in history London: A Watts & Co,
1954

Browmn M, ed The social responsibility of the sclentist New
York: Free Press, 1971

Dinegar RH. The moral arguments for military research In:
Mitcham O, Siekewitr 7, eds. Ethical issues associabed with
scientific and technological research for the military Aon NY
Acad Sei 1989:577:10-20

. Rolly BB, The moral argumenls against military research e

fitchamn . Sickevilz P, eds Ethical issuwes associated with
seientific and technological rescarch fon the military. Ane NY
Acad Sci 19R9:577;21

Sinsheimer BL. The reponsibility of sclentisls. In: Woight 5,
cd. Preventing a biolugical asms race Cambridge. MA: MIT
Pregs, 1990;71-77

Merten RE. Secial themy and social stuchne. Glencoe, 1L
Free Press, 1957

Gilpin & Amesicaln scientists and mudear weapona policy
TMinceton: Princeton University Fross, 1962

Chalk B 12vawing the Lne: an examiration of cobsclentions
objection in science In: Mitcham C. Sickevilz P, eds Ethical
besues associaled with scientific and technological research
for the military Ann MY Acad 5¢i 1959;577:61-74

Napalm inventor discounts guilt. Harvard chemist would 'do
it again for the country. New York Times, December 27,
19aT 5.

Feid RW. Tengues of conscience: weapons 1eseatch and the
selentists’ dilemma. Noew York: Walker & Co . 1969
Rasebury T. Medical ethics and bivlogical warfare Perspect
Biol Med 1963;A:312-313

Janck B, Brighter than a thousand suns: a personal histery of
the atomic scientists Translated by James Cleugh Mew Yook
Hareourd, Brace & Co, 1958

. Bethe HA. Review of brighter than 2 thousand suns Bulledn

of the Atomic Scientiats 1938;14:426-424

. Ruschury T Prace ;o pestilence: biological warfate and how

o avadd it Mew Yook Whittlesey House, 1949

 Magat M Some temarks concetning the respumsibility o

srientisls Soentists and World Affars London: Pugwash
Conference vn Science and World Affairs, 1962 Cited by
Sidel VW, Sidel M Biomedical science and war 1o Reich
WT, ed Fneycdopedia of binethics. Mew York: Free Press.
1978 1699 -[704

Bry L Do | War and men of sdence. Seience 1855:122:471-
213

Lappe M Ethics in bielugical warlare research I Wreighl 5,
s Preventing a biological arms race Cambridge, MAz MIT
Press, 195(:78--54

. Ludwig E: The Hippedatic eath, Bullatin of the Histery of

Medicine, Supplement 1 Baltimore: Johns Hoplins Press,
19433

. Declaration of Geneva Handbook of declarations Genewa:

Weald Medical Association, 1983:3

Friedenwald H Translation of Maimonides, Bulletin of the
[ohns Hopkins Hospital 191728:260-261 Daily prayer of a
physidan I Eeich WT, ed Encvclopedia of Bloethics New
York, The Eree Press, 19781, 737

Repgulations i dme of aimed conflict. Handbook of declara-

Sirsl 41



a1

3z

33

34

35

34

40

4]

43

45

46

47.

42

5. Willlams P, Wallace 1} Unit 731:

ticre Ceneva: World Medical Association, 1983:5

Sigerist 11E A history of medicine Vol 2 Barly Groek, Tindu
and Persian medicine. Mew York: Oxford University Press,
1120

Derbes V] Deduasia and the meat plague of 1348 a forgot-
ten episade of bactetiological warlare, JTAMA 1966;196:179

U5 Department of Health Education and Welfare Effocts
of biological warfare agents Washington, DC: Us Govern-
ment Printing Chfice, 14°
Text of the 1925 Guneva Protocel. Appendia B In: Wright 5,
ed Preventing a binlogical avms race Camlbridge, MA: MIT
Press, 1990:5368- 365

Sidel VW, Goldwyn RM. Chemical and biclogical watlaes:
o primer Mew Engl | Med 19686;274:21- 27,

Burck GM. Biclogical, chemical and roxin warlate agenls
Appendix A I Wright 5, o Proventing o bologpcal arms
race Cambridge, WA WMIT Press, 1990:365-364,

Poswiell P Japan's gecm warfures the US cover-up of a war
ctime Bulletin of Concerned Asfan Scholars 1980:12(4):2-
17

- Poseell W A kidden chapter in history, Boleiin 2l 1he

> 48

the lapaness atmy's secrel
ol sectels London: Hodder and Stoughton, 1986
Bernstein §) Charchill's secret biological weapons Bulletin
of the Atomic Scientists 1987 (Jan/Tebida-30

Cole LA Clouds of secrecy: the aimy’s germ wifate tosts
aver populated arcas. Totowa, NI Rowman and Tatdefield,
1958,

Wright 5 Evaluation of biological warfare policy 192519491
In: Wiight 5, ed: Preventing a bislogical aims race Cam
bridge, MA: MIT Press, 1990:26-65

Text of the 1972 Biological Weapons Convention 1o Wiight
5, ed: Preventing & biological arms race. Cambndgs, MA:
MIT Priss, 195%40370-374

States parties to the 1925 Cenceva Protocol and the 1972
Bological Weapoms Convention: In: Wright 5, ed  Preventing
a binlogical atms race Cambrtidge, M MIT Pross, 1990;375-
383

Filler £, Yamamalo KR The U S Biologieal Defense Reseatch
Program in the 19305 a ortique In: Wright 5, &d  Preventing
2 hinlogical avms vace, Cambrides, MA: Ml’l’ Pross, 1990:133-
165

Tircken |AH  Hislaical, epidemiological, and wbsligneal
study of measles (morbilli; rubecial Proc Roy Soc BMed
1A AT HIT-HEE

Eobinson JPT. Incapactants: a proposal for thedt reament
in a CW convenlion. Presenled at the Thitd Pugwash CW
Worlkshop: April 12-14, 1976, London, kngland  Cited in
Sidel VW: Weapons of mass destruction: the sieatest threar
b public health, JAMA 1989202 :080-6582.

Catns WS The genic wndeashed: Ing's chemical and hiokog-

Lemic Scientisls 1981

SRR

Tl PSE Cuartarly, darch 1891, vl 1, ~o 1

45

A4

33

jral weapans producticn: Palicy Paper 14 Washinglon, [3{;
Washinglon Institute for Mear Fast Pojicy, 198%

Filinskas KA Hiological warfare and the third world Palitics
and the Life Sviences 1990255876

dilinskas BA. Terorism and boeligeal weapons: inevitahle
alliance? Perapect Hinl Med 1990,34:44--72

. Falk B Inhibiting reliance on bivlogical weaponry: the tole

and 1elevance of international law I Wright 5, ed Pre
vinting a biological arrms race Cambridge, Ma: MIT Press,
19941: 2452606,

Huxsell DL, Panott CIY, Pabick W Medidne in defense
againgt binlogical warfare. [AMA 198436267 7-A7H

Wright 5, Ketcham 5 The problem of interpreting the U5
Biolrical Defense Research Program b Wright 5, ed Pre-
verding a ological arms race Cambridge, M MIT Pross,
1900160196

Boreman ] Aurny funding spues geomn warfaze fears Buston
Sundey Glooe, Octohen 21, 154%0,1.

3 Mass M The labvzinth ol piologicid defesse. The PSR Cuar-

4.

35

Ay

a7

]

59

it

113

terly 19971:1:24-30
Filler &7, Yamameta KB Cene wars: rmlitary control over t'u-'
e genetic techiologies. Wews Yorke William Morrow, 19
Fing [, Slrauss H. The biscds of defensive biological warfare
peogams Tz Whight 5. ed Prevenling a biological atms mace
Cambridge, blA: BIT Mress, 19%0:120-152
Crarier 1} The physician and biologic warfare, New Lngl T
Mued 1971:284:1008 1011
Orient A Chemical and biclogical warlare: should defenses
b rescarchoed and developed? [TARA 1959202044045
Jrcobson JA, Resenberg BH O Bielogical defense research:
chirting a safer course. [AMA 1989 202:075-H7H
Sidef ¥W Profiferztion of binlogical weapons Public Health
Commments 198%31005-6
Sidel VW Weapans of mass destruction: the greatest thieat
to public health JAMA 1989 262:650-682

- Ryle [A Forward Tn: Joales H, ed The doctor's view of war

Londorn: © Aflen & Phwin, 19857

Eeaning [, Keves [, eds. The coonserfeit ark: crisis relocation
for nuclear war Cambeidge, MA: Ballinger, 1954

Chemical warfare orogreas and poeblems in defensive capa

bility A geport o the Chaimman, Committes on Foreign
Affaims, UG TTouse of Repesenlalives, 1986, Washington,
L LS Geneenl Accounting Office, GACHTEMI-#8-11

Cited by Zilinska= RA Ifiological warlate and the dhied world
Palitics and ke Life Sciences 1990;2:59-7h

Raviv T2, Melman ¥ Iraq's asenal of hoooss Washington
Post, Apeil & 1930 Bl Cited in Ailinskas RA: NHialagical
warfare and the Lhird world Pelitics anad the Life Sciences
1%30:9:59 ¥@a

Classel K, Jarmeter AL, Stdel VW, Stocey I'B. The physician's
mathy amd  the mevention of  moclsar war, JAMA
1N 2R 4 ABS—A51

Badopical Weapnns Research



