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Characteristics of Toxins
Toxins are poisonous substances produced by living organisms..

including plants, animals and bacteria. Examples are ricin (from the

‘castor bean), tetrodotoxin (from the globe fish), and botulinal toxin

* (from the bacterium‘ Clostridium botuli.num) Today, their production-en-

tails the growth or harvesting of large quantities of plants, animals or

bacteria from which the toxin may then be separated and purified. Look- '

ing several years ahead, it will be possible to synthesize a number of
toxins directly, Without. the need for toxin-producing organisms. | Eifén-’
tually, direct chemical synthesis will provide a practical alternative to-
extraction. from living organisms, although the latter method is likely to .

remain the least expensive for bacterial toxins.

In contrast to the organisms that produce them, toxins are not
. capable of reproduction._ Por this reason, illness caused by toxins is
not transmissible from man to man. Toxins cannot themselves cause
spreading ‘epidemics. Nevertheless, toxins do cause disease. The prin-
cipal pathological symptoms of many bacterial diseases are in fact caused

by toxms produced within the human body by livmg bacteria. In this

sense, bacteria make toxins, toxins cause disease. Examples of diseases '

o that can be produced either by bacterial 1nfection or by direct administra-

| tion of the correspondmg toxin are anthrax, cholera, diphtheria and teta-

nus .

Some toxins are highly lethal to man (botulin) while others usually

cause only temporary 1ncapac1tat10n (staphylococcus enterotoxin). Many
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toxins cause illness or death only after a considerable delay. This
varies with the parti’culartoxin and with the dosage and‘ can range up

to several days. For us'e as weapons, toxins_vmay be ‘dispersed as

_ aerosol clouds over or up-wind from a target, to be inhaled by the tar-
get population. Because toxins 'are not absorbed effectivelﬂr through the
skin, a gas mask provides good protectmn, ‘as do shelters with properly
filtered air. . Protection can also be afforded by prior 1mmun1zatlon with
specific toxoid. However, each toxoid is effective only against a partl-_
cular kind of toxin and,."for some toxins, the margin of protection is not

enough to be of practical significance.

Are Toxins Chemicals or Biologicals ?
Sorne texts cla551fy toxins as chemical agents because they do' not

'rnultiply and cannot cause spreadmg epldemics. Other texts define toxins
as biological agents because the technology of thelr productlon resembles
-that of biologlcal agents rather than that of chem1cal agents and because
_the symptoms produced by bacterial toxins are like those producedﬂ by

| bacterial infections. » Thelreport of the U.N. Secretary General on chemical
and bacteriologlcal weapons defines toxms as chemicals whereas, until '
recently, U S. ~military Wr1t1ngs defined them as b1olog1cal agents _' The 3
intermediate status of toxins is mamfest in the United K1ngdom draft BW

- convention. Although this. treaty does not exp11c1tly prohiblt the possession
of toxins it does prohibit the production and possession of bacteria for

the manufacture of toxin weapons. Apparently in recognition of these 'polnts '
the British Government has declared its willingness‘ to oonsider amendments -
‘that would extend the convention's prohibitions to cover toxins explicltly;_ ,

In any case, the United States should not attempt to derive its policy for

toxins from purely technical arguments regarding their definition. Instead,

our treatment of toxins should aim to achieve our majorpolicy objectives. '




Policy Choices '
' The United Statés is already pledged not to initiate the use of

-iethal,or incapacitating chemical weapons and to refrain from all use
whatsoe\}er of germ weapons. Thus, whatever policy is decided for
toxins, there is no question of 1n1t1at1ng their use in war. Rather, the
pnnc1pal questions for decision are: ' ' '
1) - Should the Unlted States reserve the r1ght to use
4 toxins in retaliation for CB attack against us'p
- 2) Should the United States pursue the develppment and

production of toxin weapons ?

 Our answers to these question should ‘be dec1ded in terms of our
major policy obJectlves. These are (1) meetmg military requ:.rements,
(2) achieving arms control, and nCn—prohfera_tion,. (3) maintaining the
authority and credibility ‘of the President. . | Each of these ob_je'ctives is

discussed below.

-Mlhtary Requlrements
| Today, lethal toxins are militarily 1nfer10r in almost every 1mportant

| respect to our standardlzed lethal chemical agents, the nerve agents.

Nerve agents act rapldly, many toxins do not Nerve agents can attack
through the skm, thus forcing an enemy 1nto cumbersome protective suits.
Toxins do not act through the skin, protection is afforded by a mask alone.
Nerve agents can be chosen to contaminate territ_ory for several days,'
denying it to unprotected 'trccps. Toxins, once they‘ are deposited on the
ground, do not constitute an important hazard, We already have a substan-
tial supply of nerve agent munitions and have spent much effort in leammg
their field characterlstlcs The research, devel_opment and testmg neces-
-sary to produce sansfactcry toxin weapons, assuming that can be done,

would entail considerable cost.




With enough deve10pment effort, some of the military Shortcomings
of toxins relative to nerve agents could probably be overcome. The main
‘possibility of technological change that requires closer analysis of the
value of toxins to the U.S. would be the development of lethal toxins
substantially more poisonous under military field conditions than are existmg
nerve agents. Such development is probably feasible. The Weight of toxin .
munitions needed to cover a given area would then“be lower than the corre-
sponding reguirement for nerve agent munitions'. For example, substantial}'
chemical operations in Europe would require some tens of tons of nerve agent
munitions per day. If developed to anything like their full potential, a
much smaller quantity of toxin munitions would suffice to cover the same
area. However, this reduction of logistic requirements 1n a major war zone is
not so great as to prov1de an overwhelming argument’ for having toxins mstead
of nerve agent. For comparison, we expend thousands of tons of munitions

. per day in Vietnam and would expect to use considerably more in a major
1

conventional war in Europe.

U.S. policy proscribes ‘the first use of lethal or incapacitating chemicals."

.<Ou'r ability to use chemicals in"retaliation against a chemical attack on us

~ would force enemy troops to don protective equipment . This provide.s such
~a high order of protection that our chemicals would not be very effective

-in causing casualties directly. Instead, the military effectiveness of us_ing
chemicals against an enemy prepa_red to ‘protect himself.r'esides mainly in»-

the reduction of mobility and general fighting efficiency caused‘ bv the cum-
bersomeness of protective equipment and by the complex1ty of the precautions
needed to survive in a ch.emical, environment. The chief argument for our -
possession of chemicals is that it enables us to force the enemy into the
same awkward protective posture as his chemicals would force on us, re-
ducing his incentive to. initiate ' chemical warfare and denying 'him._a com-

k _parative advantage 1n case deterrence fails. Although this argument deserves
critical examination, it is accepted here without challenge in order to assess

the requirement for toxins as a replacement for nerve agent weapons.




- There would be little mi'litaryvadvantage in having agents much
more toxic than nerve gas. Even a very large increase in toxicity would

not overcome the high degree of'protection afforded by sophisticated de-

- fensive gear. Indeed, in spite of their-potential for extraordinary toxicity,

toxins are likely t_o.be less effective for tactical 'purpOSes,t_han are nerve

agents. Toxins do not penetrate the skin and therefore would not force
enemy troops to wear protective eduipment.as cumbersome as the suits
required for defense against nerve agents. Their dissemination ove_r large
areas would cause high casualty levels among unproi:ected' civilians while
not greatlir impeding the activities of enemy soldiers. Indeed, even if

- skin penetrating toxins could be developed, contrary to. present expectation,

their only advantage would be the rather modest reduction of logistic re-

" quirements discussed above.

The 81tuatlon with mcapac1tat1ng agents is somewhat d1fferent because o

no"very satlsfactory incapacitating agent now ex1sts It . 1s concelvable
. that a satlsfactory 1ncapa01tatmg tox1n could be developed whereas no
conventlonal chemlcal may be found with the necessary properties. Howe
ever, so long as we are “commrcted to use 1ncapac1tat1ng agents onlyv g '
re;cal.iation for chemical attack upon ou_rSelves, We have no major need: for

an incapacitating chemical capability.

Arms Control and Non-Proliferation ,
Today no nation appears to have operatlonal toxin weapons or even

to have generated any great momentum toward developing them. In the
context of both tactical and strateglc war, ‘it is very much in our 1nterest
to preserve thls srcuatlon, " Our great wealth allows us to expend enormous
' yquantijb:ies of conventional munitions in tactical combaﬁ. Very few countries

‘even approach this capability. Toxin weapons have the potential of large




area coverage at low cost. If effective toxin weapons are developed
and if there are no strong restraints against their acquisition, countries
and forces less wealthy than the U.S. will wish to acquire them, to

' our disadvantage.

- At the strateglc level the hazard for us Vis much more serious.
Toxms could open up a whole new dlmensmn of strateglc threat For
strategic purposes, their potential for large area. coverage per pound of -
agent could make them mere like germ weapons than like chemicals.
Countries not- posses_sing nuclear weapons and unwilling to accept the
~odium and uncertainties of reliance on strategic germ Weappns might well -

be,tempted to a'cquire' a population-killing capability based on toxins.

Clearly, it is in our interest to discourage. other nations [from di- ,'
verting resources to the development and procurement of toxin weapons.
" We do this by creating the expecfation that such Weapon_s-:will‘. net be
“used, by not pioneering their technology, c—i_nd by streng'theriing‘ the psyc_ho:—

- logical and legal barriers _against‘them.

_ | ‘The arms control benefits of our newly deeided policy of.‘ not 'using
germ weapons for any purpose will be reduced 1f we maintain blolog1cal

" laboratories where secret work is done and if we keep military . fa0111t1es

R capable of the large -scale production of germ weapons., An active U.S.
toxin Weapons program would prevent us from demilitarizing and decla551-
fying our biological research laboratones at Fort Detrick and our germ
weapons production facility at Pine Bluff Arsenal. Conversely, if we |
choose not to develop toxin weapons, Pine Bluff can be cempletely de-
militarized and our defensive biological‘research progra‘fn cen be done at
Fort Detrick or _othef locations with little or no secrecy. This would con-

stitute a comprehensive and convircing renunciation of the use of disease




as a weapon of war. It would deprive present and potential advooates

 of biological weapons in other countries of the time-honored argument that

such weapons must be made because the other side is doing so. It would re~"

inforce the psychological attitudes which incline political leaders not to -

_ divert resources to _biological weapons and which incline technical-personnel
not to work in Athi_s' area. Such a policy would allow us to focus maximum

- political pressure on other nations in order to discourage them_frorn under-;‘

taking or prosecuting biological weapons prOgrams of any kind.

Maint ammg_the Authorlty and Credibility of the PreS1dent

. The mi_tiative of the Presid_ent in renouncing the use of biological
weapons under all circumstances was greeted with praise and admiration
jthroughout the World and across a broad political 'speotrum. However,
the toxin issue threatens to undermine the credibility and aﬁfhdrity of.
the Pre51dent s pollcy, even in the eyes of persons generally counted as

"‘supporters of Pre51dent1al pohcy Many semor sc1entists have expressed
’ ,the ‘view that a toxin _weapons program ‘would be inconsistent w1th the
Pre31dent‘s 1n1t1at1ve in attempting to forestall the use of d1s'=ase as a
weapon of war. A toxln weapons program WOuld requlre us to dlvert many
of fhe reoent and for‘thcommg vadvances in blology and medlcine toward
new methods "of killing and of controlling' living processes for military pur-
poses. Most persons hold this to be unnecessary and abhorrent. Thisl
attitude was stated editorially in the Washington Post of January 9.  "The
revulsion generallfr' felt against biological warfare arises froin_the convic-
tion that disease should not be used as a weapon of war. - Surely the
P_resident did not mean that, while a disease induced by living bacteria is
out of bounds , a disease induced by a toxin is acceptable. He can
| scarcely have renounced typhoid only to embrace botulism." This view is
:llkely to be shared by a large segment of respon51ble oplnlon in the Um.ted

‘States and abroad. To the extent that this is the case,. a decision to




\

maintain a toxin weapons program would rob the President of the initiative
he has gained and would generate cynicism and disaffection amongst persons :

who would otherwise come strongly to the support of hlS policy

Conclusions and Recommendations -

1) U.S. military requifements for toxin weapons 'a.re\ no more than

‘ marginal. _ , ‘ -

2) The prOliferation of toxin weapons would be disadvantageous.
to us in tactical war and would pose a major new strategic
threat. Our principal objective should be to discourage in-
terest in d_evelopmg toxin weapons. This can best be done by
grouping toxins with biological weapons for policy 'purpose's.

3) Doing this would ollow the President to take an ui'iequivocal_
and‘ convincing stand against e.my'.'use. whatsoever of disease as',"

. a weapon of war.




