
REPLY TO 
A TT ENT ION OF: 

DEPARTMENT OF THE ARMY 
UNITED STA TES ARMY INTfLUGENCE AND SECURITY COMMAND 

FREEDOM OF INFORMATION/PRIVACY OFFICE 
FORT GEORGE G. MEADE, MARYLAND 20755·5995 

August 30, 2005 

Freedom of Information/ 
Privacy Office 

Mr. Russ Kick 

Dear Mr. Kick: 

References: 

a. Your electronic Freedom of Information Act (FOIA) request of December 16, 2004, to the 
Department of the Army, Freedom of Information and Privacy Acts office for the documents BZ 
Psychochemical War Agents (377F-05) and Clinical and Military Medical Aspects of 
Psychopoisons (378F-05). Your request was forwarded through Army channels and received in 
this office on January 19, 2005. 

b. Our letter of January 20, 2005, advising you that the information you requested must be 
searched for at another element of this command, and we were unable to comply with the 
statutory 20-day time limit in processing your request 

As noted in reference b above, our search has been completed and we have been provided with 
the documents responsive to your request. We have completed a review of the information and 
determined it is partially releasable to you. The documents BZ Psychochemical War Agents 
(377F-05, enclosure 1) and Clinical and Military Medical Aspects of Psychopoisons (378F-05 , 
enclosure 2) are provided for your use. All fees associated with this request are waived. 

Information has been sanitized that is predominantly internal in nature the disclosure of which 
would significantly risk circumvention of agency regulations or statutes. This information is 
exempt from the public disclosure provisions of the FOIA pursuant to Title 5 U.S . Code 552 
(b )(2). 

The withholding of this information con~titutes a partial denial of your request. You have the 
right to appeal this decision to the Secretary of the Army. Your appeal should be forwarded to 
this office within 60 days from the date of this letter. After the 60-day period, the case may be 
considered closed; however, such closure does not preclude you from filing litigation in the 
courts. 
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If you have any questions concerning this action, feel free to contact this office at (301) 677-
2127. Please refer to the case numbers cited above. 

Enclosures 

Sincerely, 

s~~~t,(.,4/t,v'l/Jf' ........ ~ 
Director 
Freedom of Information/Privacy Office 

Investigative Records Repository 
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?his pu~~r g!vas an overall V13w of ~10 d1vislon of psycho­
po lsons into psychotom1met1ca ~nd jlsturbcrs. ~e shall not ~o 
i r.to a detalled ;Hscussion of substances already widely known, 
but we shall try to order the psychotomimetica from~ clinical 
standpoint lntc 2 p3ychopathologlcally different groups. In 
add ition to a de~alled description of th~ general 1ntoxic~tlon 
S!rmptoms, synthetic substances of both groups are descr-1.bed, 
Finally, the m1litar-y application of psychopoisons and ~ossibl~ 
medical treatments are discussed. 

In mllitary :ne.Jlcal 11t,~rature, psycho poisons (psycholog­
ical warfar-e a~ents) are unjerstood to b3 ch~mical ~arfare 
a8cnts, whlch produce 9sychotlc states or other disturbances 
of th~ central nervous system, and thus lea5 to the temporary 
d1.s~b1lity of the aff~cteJ party. :n the last 15-20 years, these 
substances have r-esulted 1n a new development towards chemical · 
warfare en the part of th~ KATO forces, and they play ar. 1ncreas­
lngly large role 1n ~estern military literature. 

,~.t the same tlme, the ·::astern po~-1ers attempt to make these 
substanc~s app~ar harmless to the ~eneral public by means of 
appropriate publications in the mass media, where mention is 
made of temporarily incapac1.tating weapons which are not harm­
ful and therefore 'humane'. The :-ea l a im of this development . 
of chemicci l warfare agents 1s m-tde quite claar 1.n the follow1.no­
statements by the director of the I'ied ical Research Cepartment 

0 

of the Warf:lro A&ent Laboratories of th=.i :J.S . ·Army, ot· 1160(15): 

"Atomic bombs 1estroy people :md m~terials. Perhaps we can 
outlaw them or refr!iin from using the:n. Hiehly toxtc substances 
kill people but le(lV'3 Lmtouchl.'!d substr:mcas ,·1hich can lat9r be 
usefully employed. Fsyc~o warfare agents, applied in the correct 
dosage, render people temporarily incopabl3 of action or co~bat, 
but do no damage to either people or mator1als . . They allow a 
surpr1.sed ene:ny to be tak-.m pris,::::·1t,r without effective resist­
ance or produ~t1ve action. 1'hey also permit s1mu1t·aneous ·usage 
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a 0ainst friend 3nd enemy, for instance, in enclosed a reas or 
strong points wh-3re there are s t111 clv111ans w:--,.o are for ths 
most part unprotected.• 

Lohs · (17) po!nts out that th!s tcnJency to trlvial1ze 
psycho poisons a s non-fatal or even r.on-harmful, 1s scl~ntif­
ica lly and pol.itically.·:m-1sleading. Aport from the 1ncalcuable 
later effects (manifestation of a psychotic state), the use of 
these substances can lead to acute daneers to the 11fe of the 
recipi;~nt and those around him, 1n the _form or psychotic actions 
(aggre ssion, suicide 

1
1J). iV:oreover, it is impossible to control 

tte dose a ccurately \ 18 ); thus h·1rmful effects cannot be rul~d 
out . It is certainly possible to determine the .average, but ·not 
the actua l, concentra tion, "o·3cause this ~s dependent .. on many 

_. ,--; ..... ,· factors : which cannot be · calcul3.ted:, 1n'·· advance ~ =·A1a6·.- - the react-
• ·;; :_ ions of;-, the·. v1ctinis ~:w111 be completely,: d1ffer~i:it';dep·:frid1rlg on 

, ,n:Kage,:.:.body weight•; sex::an'.icistate of~health. _:·.: '.•:;•._ \:'. :.·_.,. - ~ '.:·: 
I :- :;, :~ :~t.: :-.· ,~: i·· i~• · ; '_: :~ •. _•_ .. . _ ·:.~ ·:~.-·". : -~~·-:?-· . ··. "J ••f __ • • • -. .- . : __ ·,.=.~;-~.·;,,._--,:~.-···:·:· 

~: -. . 2·:It·, cari:·be ··assur.1~d-that 1n the next _: f ew .. ·years "certaln . syn­
::-:cl :; thct1cally -produceab1Ef: psycho· -po1sons :·w111 ' oe : takeri '· 611-er ·by 

. i;th-J ·,imper ial1st1:c ·-:<arm les· to a , :great exten_t ~ -_::irri'orjgst''whti::'h :·'the 
: .Ec'i. :.p1per1dyl~lyco~ates :·~have recently -becoma ·, th,e ;"~o_ci~l, •~1nf6f 

interest \J} • .1.t is sca:-cely poss1ble .. ·to --pred1ct ·exactly which 
subst.mces are going to bo used, as tne numb3r of newly d1scov­

- "'.c L-::.er.ed·-· or ,isynthes1zcd -:substences 1s constantly · incr~aslng, and 
~ • the ';acce s s1ble ··1nfo rmcition - 1s~ accor:Ung i to Lohs'('1?}'-/ vsgtio 
. ,,and ·not .·free -: from -:.obv1ous -.:receptions. :. • •. ·; ·. :-:,1..,·.-, , •• :; .:· " : 

•_-~;•1t·· !'•.·. ~ :.:_:~!:} c: . .. •. ; .·: _;;:·· ~ f;~": ;·~ • .. • : · .- •·;:"-:.: r • ,!:t "!C' 

,:;,~et:. , :_,,>,,There(ore . .we inte nd to ·etve here only -an . ove·rali •vl~w of 
.[ ~'.c is:ub:di v.1s.1ons, .:general-:symptoms and pr1nc1ples of :Usage' ·'of; ,psy­

- «,:os-;o,cho.: p~_1s·ons· ;·· , w1thout r.deal1ne w1t h all relevant ·subst_anq~f~f''1n 
detail. .-~_. -, ;;'. ,_. __ ... _ ... ~- --~'!,--,~:-: '-· . ·::;·>;- '.·: i :.:;-il. 

8
2 !:d~1 .- ,:Subdi vtsion ;:of ·,..:sycho ;··i:Oisons :-:,.: . , -:; .. __ :: ~ .. :· ... :. :_;:::; : ,:L. . . 

1,-:, :::·c·.:·.:,:: ;.~u c!.. .t :',..:··: .. ! ·:.~.- .. :· .. ~-~ -.::~: . . ,_ ..; ::_-:· • __ _ :·~t :· .. ••• •. -~~,: • :! ~ .J~~;.~.,:~ :~:J...: -: ~ 

21 ,!~; :.;-a th 1n, the ,arm 1es .-of,,:.the' -•.far saw ·,?act, psycho" •_p~i'so)fs· 'are 
- .:-,,-: :regarded:,-a s:.-:i~chemica.l -i.Wa~fare ~agents :produc1ng='·.tgmp<irary'•q_1s-

-·ab11:tty" -' · and.:,.-are fur-tn9r ·.subdivlded. :-1nto -·-·.·:·:,::--~,:1" • :~~' .!:..; 1 
v. ~ • .. • ... , ~ - .. " •. ·- ........ ·•· •· , ... -,; · ' .. :.::;-• .- ~ ... , ... f · i:,-, ...;" .. ~c., 

·;; ;•ii ,.-:c:.l.I.c , - . psychotomlme t1:ca; ani • ,. - .. -: , •' •. -- . ·:· - •· •· .. •· _- ~ - --·~ • .,. • 
.... j ·::s•1~.;---:~- ! - '..:."atsturbers.~:;·:1 ~ (:~•: !:,L~ .. ; ,.:. ·::--.. -::": ·r::·. : :-., , .. :~ a~ :r£-~£::t I;:e 

; ( ::_,;: )Cin: Ith~: N_ATQ·;av.ea, · hot.z'eva-:r;~,:th·e y' ' Speak of.•-·psychb ··warfari; agents 
. which are regarded a s "substances producing disab111.ty•, and _ 

.a£:'.:: isubdJ:v1ded .tnto ·ps'ychotoxl'o '(psych·ot'oia1met1ca) qfu'd:~·sychotrop1o 
8 $~'.~;s,~:/f~f~;:~~\ \ \~~?\~si; ;:·:~ ;:,.~_y=; /'.._.;::~·.;; /·: :::·_ ~- ,:-~ :~~~ t}~;~o;r:~;~~ . 

~~ ~)c~--, ;r. i-~ 1:1:1e: _ psy'choto_m1mat·tca :.c~a~s~~':P.S·Y:~~opa t1·101~i_t;~~l~ '-in[a/i~( ~uch 
,jso:q {s ~those--genarall-y•:observed •1n cases pf exolenou.s psy~bos-t's, 

;-.; wner~·" the<prom'in'ontr ts·ympt611 1-S'~O'le ·of- :an,~acut·g:!'exogetfous; %act­
- -~;; i1on'! {iBo'r!116(fer }'i/.-J.s.: a · !'~sult- ·o( t:he psych-otlc :•.~tfJu'r'y; 1 'phy'stcal 
s:;~:d.1s·ab1l1.tyCi.re'SUlt's:-.'1'::•r; c2.Ir > ·. : ,· .. ;--. , ~=. c-,; :,·.-•• ' •. :~;;.;err(! -:o s-om: 
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POOR tUri 
The r~hotoa:lrn.-, tlca can be furth3r ::;ub·:llvld.c:i : accord.1.n:; :.:to :_: .. ~ 

th'.:?lr chernlcal composltlon (table 1). For i:ractlcal purposes, 
ho\'1ev-.Jr, tt sae1::s better to proceed from the lntoY.lcatcd psycho­
p~thologlcal lm~eo 1n ord~r to subdtvtde further. The relevant 
substances rr.ay · be divided 1nto 2 groups ~ccord1ng to thls 
crlterlon. 

Tabl·:? 1 

Subdlvlslon of psychotomlmetlca accordln.: to their chemical 
composltlon (?runkc, 9). 

1. Ir.dole derlvRtlves 

1.1. Ly5~rz1c acld ~~rlvatlves 
- lys3rclc acld d1cthylarn1dc 

lyserelc acld othyl3mlde 
- lyscr~lc acld hydrazlde 

lyscrglc acld morphollde 

1.2. Iryptamlnc d0rlvatlves 
- !,.N. -dlrr.ethyltryptamlne (DI'.T) 
- bufot~nlne 
- r,sllocybln, psllocln 

2 . ?hcr.ybmlnoalirnne 

- mcscallr. 
trlrr:athoxyphenyl-:.imlnopropane (Tr•iA) 

J . ,tper111ne d~rlvatlves 

- sernyl 
- pl?erldylbcnzll,te 3nd -glycolate 

1.1.1. Substances of the LSD type 

Ir, th~ case cf all these substar.ces, the ·psychopatholozlcal 
symptoms are very slmll:.:lr after an av~ra~e dose, and basically 
correspond to 0n LSD lntoxlcatlon. Optical halluclnatlons· pre­
dorr:lnate, based on a psychoto~lc basic syndrome. :Jnder expcrlm­
er.tal condltlons, th~se substances preserve the subJect•s ln~ 
s1€ht lnto th3 3rt1flc1allty of the sltuatlon, and there ~re 
no outstar.11n~ dlsturb:mces of consciousness. To this group 
belong aroon~st oth~rs: 

- LSD 
psllocy':>ln 
mescalln 

- tryptamlne '5e rlv,,it1ves 

J 

~-~- -·-• · ~ 
; 19 .\ ' . ·' , 

;~f~~it~J~i!]~i~;;,LJ;-e:•~'-:"Ji~J~.:,;:~·- ·:~-::.-:,.}~.~1-f ,;f .. 
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1.1.2. Substances of the ~1trane type · 

Here the dosage which ?reduces an optical hailuctnation is 
very small. Even li~ht doses lead to heavy disturbances of con­
sciousness with delirious symptoms and strong mnesic disturbances; 
contact with the reality of the environment and insight into 
the art1f1c1al1ty of the situation are lost. In addition to 
optical hallucinations, there are strong hallucinations of an 
acustic, tactile and olfactory nature. 

To this group belong amongst others: 
- ditrane and other p1per1d1ne derivatives 
- lysergic acld monoethylamide 
- butoxaminc. 

1.2. In the disturb~r e!"oup, we tr.elude those substancas which 
produce either objectively identifiable disturbances of ·. the 
psyche or central nervous system, or subjectively experienced 
changes, thus leading to a definite physical disability (12). 

There ls no sharp distinction be~ween the 2 psychopathol­
oglcally effective 5roups of psychotom1met1ca, or between 
psychotomimetica and "disturbers; rather, thera are transitional 
sta5es which largely depend on tho dose taken (19). ~or example, 
a -small dose of ditrane is similar to an LSD type halluo1nat1on, 
whereas a sli~ht increase of the dose causes disturbances of · 
consciousness: an"d a further increase - independent of the 
psychic development - results in inadequate phys_ical actions. 

2. Symptoms of psychopoisonous affects 

2.1. Gen~ral effectiveness of psychotomimetica 

The psycho-physical tl1sturbances caused by psychotom1metica 
reveal a variety of common symptoms, which sre all more or less 
identifiable in all these intox1oants. Tha following symptom 
complexes can be individually distinguished in experimentally 
reie~sed psychoses (13,16): • 

Vegetative symptoms 

Vegetative. symptoms genorally precode psychio effects. As 
a rule, there is a predominantly restra'1n1ng sympathetic tcne 
but at the same time parasyml)athom1met1o traits can_· be 1dent1f 1ed. 
The following are round in individual cases: general lack or 
well-being, outbreaks of perspiration, sensat1on1 o~ hot and 
oold, .retch1nB or vomiting, weaknoss and exhaustion, mydr1asis, 

. bradypm,a, bradycardia or tnchyoard1a, hyper- or hypot_on1a,·· flow 
of tears·, p1lo erection, headaches. Sl1ght temperature 1noreases, 
blood su5ar 1noroaso and lau~ooytos1a are also often 1dent1f1able, 
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:·,;otor tllsturbanc~s 

i!ere the most important factors are ;_1tactlc disturbances 
such as difficulty in ~-,alktn;;, re:::chin;~ to one side, disturbance 
of C1ncr :nov':?rcents and o!' speech. -Sometimes vgry definite 
choreic- athetotl.c lma:;;os are . pro-luced lfor example with TMA), 
whilst with oufotenina an obvious nystagmus is •identl.fbble. 

Disturbances of optical perception 

...:eginnin~ wt th s l.mpl·3 elem"rntary h9.lluc 1.notlons (exter:ded 
after ima~~s, gr id ima30s, fltckerine;, gl0t·11nc;, spray1n5, glitt­
ertn~, colorful smoke or strip9s, ~tc.), the effect proceads to 
more complex ima0es with a scer.1cally arrangeQ course of events. 
~h3racteristic here are constant chan&e and multiplictty of 
1ma0es, with simultaneous ~pp~arance of -micropsla and macrops1a, 
and illusionary recognition ~f th~ environment. These are gener­
ally so-called pseudo-hallucinations ~1th retained reality 
ju<lc;err.ent (i.e. tha p,,rson concerned 1s aware of the unreality 
of his perceptions) which, depending on the dose _ taken, can 
turn into ~enuine :1alluctnat1ons. 

~isturbances of acustic uercention 

are of minor significance, anl generally take the form of 
elementary haliuc!nattons {acousmae): rumbling, roaring, clink­
ing_, rin0 ine;, voices or slmply hyperacousmae. 

Smell 3nd taste hallucinations 

ere very rar9 . . 

Abr.or~al body sensattons 

t~tc the for:n of a ttvarl.ety of pa:-tly extraordinarily 
enJoya."::>13, partly strangely anxious s,,msation~•{1J), with dist­
urbances of 'body image, body changes, reduced sensations of pa1n 
or comfort, and of hot and cold. 

uisturbances of tlme and space perc;!pt.lon 

?he sensatlon of time ts slow3d down, speed.e-:i up or com-· 
pletely removed, and spac!al 1imensions , such as · the form of 
oojects, appear changed. 

Synesthes1a 

1s characteristic of .-.most rsychotom1m,tica, (for example, 
transfer of acustic:,: rhenomena <'• into . the optical and phys!.cal . 
spheres) _,·. · · · .;;;:\-i1':''· •• ~.:1,·.,-,s,:,.;(f'< • • 

• J • } ; ~ . . :~•~fr.~~}~tf~; • • . . ••• 
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~hnn£ps in consciousness 

~he type aLJ extent of dlsturbdnce of consciousness ls 
e:.; scntially der:;..:m·:lent or. th0 dose taken an:J th:! type of psycho­
polson. :•iost su'bste.nces produc,? a ·lream-llke changt? of conscious­
ness, passivity, cream-like enerossment, turning away from the 
real world and stron5 l eanin~ toward the psychotic inner 11fe. 
Accorjlns to Leuner llo), as the effect of the poison increases, 
an "incrcasin~ lo5s of self-control" takes place, whlch ~a~es 
the reallzatlor. of choices more difficult by decreasin~ the 
functlonine of the will; this can lead to the disappearance of 
the inter.tlon to make 1eclsions at all. Fre.sence of. mind and • 
the sense of orientation arc often retained. to a large _extent. 

~hanges in thou~ht processes 

Predominant her·e are forma,l thought disturbances with loss 
of line of thou~ht; therefore leaping, incohQrent thought pro­
cesses result, up to the point of rapid succession of ideas. On 
the other hand, a tleclded. stagnation of tr.e flow of thou~ht can 
sometimes take place. 'l'here 1s frequently a reduction in abstract 
and conceptual tl:inking. Less frequent are disturbances of thought 
content, such as aonormally significant experience, related 
ideas and paranoid symptoms. 

Chan~es of affectivity 

Spociftc cr.an;5es 3r-~ not ldentif13ble here:?. Considerable 
c:::otlonal 1nstab1llty ls th) rr.ost frequent featurz, with oppos­
itional changes of mood where a euphoric state often dorr.inates. 

?-y r.arrowln~ consciousness ::lown to the psychotic level of 
expcrienc~, an 'affective anesthesia' can coma about w1th respect 
to the re31 environment. 

Fsychotoxic basic syn1rome 

Leuncr (16) ~roµps to~ether the chang~s of consciousness, 
thou;llt and affectiv1ty as a psychotoxic basic syn::lro~ because 
these chnnges can ba found relatively unspeclflcally in all 
cases of toxic ps~•chosls ~nd are distlnguished by their unusual 
stability. . 

2.2. 3ynthet1c substance ~S~: lysergic acij diethylam1de (17,19) 

! LSD 
I ·at s3oc, 

is a crystalline substance which melts and ueco!llposes 
ls soluble in water as a tartratc, and in this form. 
reach ~elt1n~ point until about 200°c • ~- / does not 

.. · · t-l .. , ... ;, , .,• .. •. · ··_:.-:.·. Toe psychic c!'fects of th1s substance we re d1scovered 1n 
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194J by Hofmann, in the laboratory of Sandoz AG. Since 1;54, 

· total · synthesis has been possible, but at present 1t• 1s more 
economical to p3rt1ally synthesize from lyscrg1c acid. 1n the 
form of ereot alkaloids. 

LSD ls aff~ctlve under exp~rlmental conditions 1n a dosage 
of 0.5 - 1 m1~rogra~ perk~, 1.c., ar. av~ra63 of. . JO .- 60 micro­
grams per person, taken orally or inhaled . .r'or military use, the 
so-called threshhold dose of 10-20 mlcro~rams, or the psychosis 
dose of 60 ml ~rograms p.,r person (based on ari averae;;e we 15ht of 
70kg) 1s given. The lethal dos3, in the casa of intravenous 
admln1strat1on, with an LD50 of O.J micrograms per kg (rabbits) 
and 46 micrograms per kg (mice), is extremely hlgh. In the case 
of oral administration, vegetative symptoms appear after 20 mins, 
whilst the psych le symptoms take 40-60 mins. to appear. The max­
imum psychic effect is reached after 2-J hours, and afte~ 8-12 
hours the_ effect generally dles down. 

On the subject of the course of an LSD psychosis, the 
impressive description by ~erletti and his fellow workP.rs (17) 
is repeated here at leneth: 

":-:1th an oral do:;c or · J0-60 micrograms of LSD, vegetattve­
nervous phys lcal s:.:mptorns app~ar after about 15-JO mtns, preced­
ln6 the psychosis, · such as ~r.larged pupils, sltsht increase 1n 
ho art rate ~nd bloo-j pr~ssure, which indicate a central emotion­
al disturbance. Less frequently, signs of parasympathetic stimul­
ation occur, such as increased saliva flow, nausea and vomiting. 
These slightly troublesome effects . disappear in the further 
course of the reqctlon. Psychic changes beg1n· to predominate, 
such as disturbances of perception, of the emotional state, ,of 
thought and of the ogo-consc1ousness {depersonalization). ?er-· 
ception -J1stortlon ioan1fests itself predominantly in the visual 
area; inittally there are elementary ~ialluc1nations such as 
spots, _lichts, foggy p3tches, snow flakes, geometric for~s, etc., 
which are g-::merally small and colorful and cr<;>ss . the field of 
• v 1 s ion ln groups. Ir. ad,! 1 t lon to these optical phenomena, which 
are first perceived wlth closed eyes or in tha dark but may later 
be seen with opon ~yes 1n brle;ht sunl11ht, an 1_llusionary attit­
ude to the environment soon develo9s: objects seem t~ undergo 
a .color chani;e, to be unusually sharply outlined or . strangely 
unfamiliar and distorted. Stationary objects appear to be 1n 
motion; for example, spots on a laboratory ~ork bench appear. as 
hoards of rapidly fleein;; .salamanders. ~urfaces move rhythmic­
ally 1:>ack and torth_, or ln .~·1av3 formation llke a water surface. 
Distances are lengthe~ed or shortened, ·and perspective may 
sometimes ch:mge rapidly. Faces appear alt":?red. or dtstorte.j ·in 
expression; here the mom~~tar1ly affective attitude of the sub- . 
Jcct 1s vary lmportant. The strongest form of perception disturb­
ance· nr.e flgur-3 hallucinations Cv1s1ons), 1n which people, 
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animals, bu1ldln,~s, evon ;,1hole cities ani landscapes, api)ear, 
often of great b:auty and only occasionally u5ly or fri~hten1ni. 
These f1~ure hallucinations occur only rarely, ~nd the reaction 
does not generally extend "oeyon the elc:nent<.\ry images and 111-
us1ons (,:;eometr1c f1eures ate.). Acustlc phenomena usuo.lly take 
the form of 1ncro~s~d he3rin3 sonsitivity. Abnormal taste or 
smell perception does not play a very s1.;n1f1c~nt role, but 
anomalies of the tactile sense are not unusual. At the h1gh • 
point of the reaction, d1stur"oances of the body image develop. 
In extreme cases, the "oody mayo~ felt to be too lon~ or too 
short or as not belon~in~ to the subject, or the entire body er 
a p~rt of it may bo felt to be unusually heavy or light. 

?he err.otior.al state ts pr~dorninantly auphoric; som~tlmes 
compLilslve laughter develors. :epression and an~_iety mgy be 
observed occasionally; differ~nt moods can succeed each other 
rapidly. Thought disturbances are _gxpressed by reduced attent­
iveness, difficulty ln concentr~ting, and rapid succession .of 
idoo.s. In a negative,. mistrustful ata1osphere, inimical, paranoid 
thoughts mHy arise against those present, ·and they are often 
expreased without lnhibltion. It ls important to note that the 
subject of th~ experiment almost al~ays knows that all these 
abnormal re.actions und '3xper1ences arc caused by tho chemical 
substance. Consciousness is ~etained but canoe altered as in a 
dream, especially in the case of 11voly hallucinatory qctivlty. 
The sense of time ls often disturbed, generally in th~ form or 
an overestimation of time. Very 1ntens1ve reactions on LSD can 
have the result that the normal feelln~ of 1dent1ty with onaself 
is weakened· (depersonallzat.lon). In connection with depersonaltz­
atlon, predisposed people oan come to the point of experiencing 
a dissolution ir.to the universe ('cosmic consciousness'), wh1oh 
is ·later remembered as a Joyful, en~1ch1n3 experience. In add­
ition to d~person~l1zat1on, the high point of an LSD reactlotj 
can produca a sensation of th:? unreal!tY of the envlronment, \ 
which 1s naturally defined by 1ts illusionary nature to a great 
eY.tent." 

2.J. Synthetic substance dltrane 
i ' 

~1tranc ls . the most effective compound of the group of •· 
-piperidylgylcolates. Che,nically, 1t 1s a mixture of JO~ N-ethyl­
J-plperi·dylcylopentylphenylglycolate ond. 70J N-cthyl-2-pyrrol­
ldylmethylcyclopcntylphany~lycolate. The effective dose ls 70-
200 mlcrozrams per kg of body weight in the case of oral admin­
istration; th1s corresponds to an average of 5-15mg per person. 
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The psychotic sym~toms appear ~ft~r about one hour 3nd last 
for 12-24 (or 46) hours. 

The intox lcation symptoms a re distinguished by th~ initia l 
appearance of vc~etative symptoms (mydriasis, dryness of the 
mouth, hyr,e remia of the_skin, hyp~rton1a, tachycardia). 

At the sama t ime , walk1r.G an~ speech become ~isturbed; 
ataxia deve lops . . :.. h::) :;:tvy d1sturbcnce of consciousness or13dom1n­
ates in the psychic area, ~1th am1entiel-delir1ous symptoms. 
Contact ;.;1th the r eality of the envir-::>nmcnt, -and 1ns1c:;ht il')to 
the a.rtificialltr of tho situa tion are lost, and definite mnetic 
disturbances result. ?hougr.t processes and concentration beco~e 
_difficult, and tr.e loe1cal SA~uence of thou~hts is lost. Ir. 
addition to optical illusions, acustic and tactile hallucinations 
are also ~xpcri--mcei strongly; delusions and paranoia are com:nor.. 

The emotional state 1s clls t1niuishc.:1 by emotional changes 
from e uphoria to dysphoria and sometimes .aBression. 

2.4. I;isturbcrs 

Th~ use of this type of substance as~ warfare agent ts 
based on the fact that it is not nec~ssary to produce a psychot­
ic state to guarantee d1sab111ty, especially a~ ~ehav1our in a 
state of toxic psycr.osts can never be predicted exactly. For 
example, it 1s sufflc1~nt to disturb the perceptive functions, 
the t1me/spac~ scns~tions or the motor functions, 1n orde r to 
minlo.1zc the combat ability of a soldier. · It is conceivable 
that with such substances as these, •~u1te definite military 

• personne l can be reached (such as alrcraft pllots, truck dr1vers, 
radar and control p3rsonnel), where the introduction of disab­
ility would become easier depending on the degree of d1fferent-
1at1on of the v ictim's activity. • 

The number of chemical compounds which could be used in 
t h is way 1& so lar~e tr.at we cannot go into different substances 
individually. Substances whlch produce the follow1ne symptoms 
would be suitable: • 

physical disab111ty (sedativ~s, tranquillizers, stimulants, 
neurolep·ttcs) 
disturbance of hear1nt; ~md balance 

- c isturbance of vlsion 
lowerln~: of blood pressure 
voa:1tine 
1nh1b1tion of tho motor functions (tremors, paresis). 

The followlnc: suostances of th1s group are mentioned as 
examples 1n tha a vailable literature (15,20). 
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'.i'rernorine 

'.!'his substar.c3 produces strong t?'emors, connected ,.;1th· 
muscle -.,,eaknesses, c>:cessi ve saliva flo~-, and mios is. 

ID?N 

The application of this compound to experi~ental animals 
leads to an irreversible situation r;here the animals run around 
in circles, descrlbin;:; a circle with their he;ds, without ')ndang­
ering the ir lives. 

Substance "beta" 

In the U.S. Army, this jesignation 1s used fo~ a chemical 
warfare agent whose chemical structure is not known and which 
causes "confusion, psychic weakness, temporary blindness and 
deafness" (15). . . 

J. Fosslbilities of military application 

J.1. ~ho military application of psychically ~ffective substances 
as psycho poisons is li~ited to OCJJ:IXllnds which fulfil the follow-
in6 conditions {2,12): • 

- t ~c effective aose must be appropriately small \in the 
r egion of a microgram to a few milligrams) • 
r e latively simple 1niustr1al production Cat present 
I-' lpe ridine d~rivatives ere the least compl!.cat9d) • 
must be capabl~ of aerosol form for use in open country; 
accordin~ to cas15 (J), almost all substances can be tran­
:;formed into aerosols by the use of propellant gases, in 
so far as the ~ubs t 3nce is soluble in the liquif1ed gas . 
A correntracion sultable for .combat use is then achieved 
by dropping a few ~erosol generators by parachute. 
low freezlng point (for use 1n cold tempera tures) 

- absorba"Q111ty 
the substances must be colorless, odorless and tasteless, 
and may not ha ve any other immQdiately oboervable psycho­
lo3ical effects, so that the effective dose ls taken 
before any protective measures can be begun. 

J.2. The us9 of psycho poisons and their penetration into the 
ore;anism can t3.kc -place in the follot'ling ways: 

-'injection' by impregnated splinters 
inhalation (3as or aerosol) 
cbsorb~1o~ _ throuGh thn skin (skin-affecting gases or 
contamination of objects with e.g. LSD) 
orally, for instance by contamination of :irinkinr water 
or use as a sabotag3 instrument 1n large kitchens .{6,12}. 
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POOR corr 
J. J. The use o!' ps~'cho pol sons can 

b•:} appllc<l to sabotage (by contarr.1nat1on of central ~-mter 
supply and stores) or 

- ~e applied during the course of comba t. 

Accordin~ to s tatements by ·.!estern m111tc1ry sources (i3as1g, 
2), psychoche~lcal warfare ag9nts 3re especially intended: 

- for use ag3inst unfrotected civ111ans or .military units 
~hich a re actln5 independently and have only inadequata 
supplies and protection 

- to elimina t ~ special comm~nd head~uarters, information 
centers, security forces 
against tar2;ets ~-,hlch are to be suppr3ssed temporar1ly 
(security forces, operatin~ p~rsonnel in lndustrlal an~ 
traffic 1nsta llat1ons) . 

- in a case ~-1here 1t ls necessary to ta~t) th~ enemy alive 
against uni t s which ha ve b3~n subject to strong ?hysical 
and psychic burdens in recent combat, or a~ainst fresh 
units ~ho have little combat experier.ce (high probability 
of panic) . 
1n enL;agemcnts on on<?.' s O\'m terr1 tory when tho use of 
other mean s seems unsuitable, for instance, 1n consider­
a tion of one's oi,,m po9ulation 
against one's own population in'case of unrest . 

J.4. According to ~lose (15), the U.S.Army a lready has 4 differ­
ent psycho poisons :-ihose chemical structure has not· yet been 
published, · and which ~re known under the followin5 names: 

substance "~l-::iha 11 

Here 1,,1e are 1eal!.n~ with a warfare agent with an uncor.:~ 
fortably irritatin~ effect, wr.ich begins JO m1ns after 
a dministra tion. Accor1in~ to the given parameters, this 
substanca i s J times as effective as sarin, but the necess­
ary cantam1na t1on density 1s sa1d to be only a tenth of 
the valu~ of sarin. 

substance "beta" 

(Already descrlbc~ in paragraph 2.4) 

~ substance "sigma" • 

~he only lnformation we have on this substance is that 
1ts effact is sa1d to last 8 hours. 

substance 11El" 

Th1s 1s a piperidine derivative, which causes stron~ 
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optical ~nd acustic hallucinations, connected wlth unpl~asant 
i;onsations up ~o tho strongest ::mxiety st;3tcs. i(los~ ~-15) also 
gives concrete details of 2 American b9mber types which arc 
fitt•3d with N.a:.;", and of some ;;prayer types already in use. 

An eyo-witn3ss report on the use of "BZ" by the U.S. Army 
in Vtotnam was published by Geste~itz (1~). 

4. Possible medical treatm~nts 

4.1, 'l'hc normal 1:ic thods of med i cal 3Ssistance arc probably of 
little 1mportanco for the majority of those affected by 9sycho 
poisons , as all psychopathological iw.ages wlll d isappear within 
24 hours even ·without therapy . Some people may, however, retain 
psychotic disturbances or definite psychoreactive symptoms or 
com~ir.ed lnjuries. They must be treated in the appropriate wa~. 

4.2. A real prophlyaxis ls practically irr.possible in the case 
of psycho poisons. Statements ha ve certainly been made. on the 
-topic ( 12), such as the sugzestion truit a we~k-long treatment 
with 200-600mg chlorpromazino a day, or 5-12.5mg reserpine, 
can prevent toxic r,sycr:osis. Such a practice would, however, 
also inhib1t the combat ability of the person tr~ated, and is 
therefore scarcely to be recommended. 

In addition, the posslbility of chemical identification 
of these substances under field conditions ·is at present un­
certain, so that identification of psychochemical warfare agents 
C?.n only take plac~ en the basis of the symptoms. Eecause of the 
relatively long l nt-:frval before the symptoms appear, by this 
time all those subject to the effect of the substance will have 
taken the approprl~tc dose. As these substances are almost 
all-1ays used in ae r osol form, a protective mask 1s adequate pro­
tection, and th~refore should be worn at the least suspicionr 

4.J. ?1rst aid ~casures can therefore only consist of making 
the vict im wear a gas mask in order to ~revent further poison­
ing . ~omfort ing ~nd calmin~ of the victims must be organized, 
to c9unteract anxiety tendencies ana illusionary percaptlon of 
the s 1tu9tion - ~s far as on~ can still make the abnormality of 
the situation understandable to the victim. Mor eover, all those 
a ff~cted must be 1mm3diaely disarmed . 

-:;omplete disorianization of th~ unit can only b3 avoided 
by a rapid ami decisive operation. It must a l so be tak3n into 
account· that soldiers who wre not expectlnE; any such intoxication, 
will react abnormally or with signs of a pseudo-sickness, and 
pan1c can sprca-:l very -3:1s11y. 

4.4 . .Administration of medical help requires that: 
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- after removal of weapons, the victims are separated from 
. those who are unharmed 
care is taken of extreme cases 

- observation of the inJur9d for the next 8-10 hours is 
organizad . . 

The actual troatm9nt could th~n be an unspecific sedative 
(e.e;., sinophenine), readily ava1lable as an ant'idote. As the 
psychopatholo5ical images feen~rally die down without treatment 
in a few. hours, if necessary one can restrict oneself to treat­
ment of tho worst .,;!:!Ses or of those who have very important tasks 
to fulfil ( 15). _ 

~he follo~ing antidotes are mentioned in the literaturs on 
the subject: 

For LSD: 
propaphenine (50-lOOmg) 

- frenquel (20-lOOmg ;ier os, immediate ~ffect with 200mg) 
- 5% phosphate buffered succinic acid (5ml/m1n) (11) 

For :iitrane: 
tetrahydroaminoacridine 
ruption of situation by 
effect) 

(J0-60mg; almost complete inter­
change ~f .peripheral autonomous 

4.5. As a decontamination measure, it is sufficient to wash the 
surfaces of weapons and equipmant with water and washing powder 
(2). Contaminated food and drinking water must be destroyed, as 
it is not possible to decontaminate them at present. 
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War agents, with a BZ code designation in the 11 terature belong t ,) a 

group of toxic agents with temporary disabling effects; their toxic eff•ct 

is on the human vegetative and nol'111ative functions, thus their de■ignation 

as psychochem1.cal war agents. Tbere are, though, other de■ignations, ii;nch 

ss hallucinogens, depersonilizers , fantasticWIIS, psycholites, and •o ,~n , but 

the designati on psychochemical •ar agents is the gt:nerally accepted tendn­

ology in the military 11 terature. The BZ agents, as chemical weapons, are 

standardized in the USA al'111y since 1963 (10, 23) and there ir infonaation 

on their use in the Vietnam •ar (21). 

The complete chemical structure of this agent (or group of age~t•) was 

not known for a long ti~e. According to data from the literature , h01rever, 

i t was - justi.fiably suspected that these are compounds fr0a1 the group of 

anticholinergic ■ubstances which Yi th their chemical structure represent 

esthers of higher heterocyclic alcohols (piperdinol, pyrolidinol, hinuchli­

dinol, and so on) with diphenilglycol (benzyl) acid. 
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The general chemical formula of these esthers is shown in Figure 1 

Key: 1 

2 

3 

4 

Figure 1 

Alkylpipertdine 

Alkylpyrolidine 

Alkylhinuchlidine 

I 
RI • H. -,1,1,-p.,,_,. ., 

H••lt11,.n1,~11 J.. 

H••U,:.~-tli~) 

R
1 

i PJ • ,.,.,1, c,tloMISil, 

,;a,.,,.,.,;, . f:JI • 

ho•~ t o lf'bil'ut ..... ..- r 

pheryl, cyclohexyl, cyclopentite, or 
their combinations 

These com.,ounds were probably discovered durtn~ res~a:ch ~~r effective 

spasmoli tic drugs, or new antidotes for treating poisoning fror., anticholin­

esterase compounds. (13) 

According to a fairly large number of data (22, 23, 27) BZ agents are 

hinuchlidine esthers of the diphenilglucolic acid and have the follOIFing 

formula : 

Figure 2 

As sbOll'D in the above formula it is obvious that the general chemical 
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structure of the esther, given in Figure 1, is not destroyed: the residue of 

hinuchlidinole alcohol is in position R, while R
2 

and a
3 

represent the residues 

cf the dipbenylglucolic acid. 

In addition to hinuchlidine esthers (BZ), as a model of the substance , a 

series of compound~ were synthetized and examined among which the beat lmown 

are peperidilbe~yl~te (JB - 336) , then ditran (JB - 329), and other coapounds 

from this group. With respect to physical-chemical properties, these coapounds 

ore white crystals , of a slightly bitter taste , insoluble in water when used 

in the form of a base. However, when transfonned into hydrochloric acid salts 

they become easily soluble i n W3ter. 

As for the role o! the chemical s tructure on the occurrence of paychophar-

macol ogical effects, systematic research has shown that for the peychoa!aetic 

action of these compounds the molecule must cont~in the OH gr!lUp on the alpha~ 

atom and the tertiary nitrogen atom in heterocyclic alco~ol (2). 

Toxicologic and Pharmacologic Properties 

BZ agr · ts, same as other modular compounds of this group , belone to 

relatively slif'htly toxic compounds. The averqe lethaal doeage for rodents 

amounts to 100 to 200 mg/kg of body weight at the time of intraperitooeal 

adminis tration. In case of the agent intravenous injection the toxicity is 

greater and the average lethal dose amounts to 25 to 30 mg/hg of body weipt. 

However , even these quantities are very large compared to the doeages that have 

psychopharmacologic effects on humans . The disabling concentration for huaana 

3 · 
of BZ agents i n the atmosphere should amount to about 4,000 ag/ain/■ ; or only 

0.07 mg/kg of body weight (22) . Under experimental conditions the psychopbar­

macologic effect of BZ agents on hWAans occurs after intr&11Uscular injection 

of 0 .006 mg/kg of body weight (27), or 0.05 to 1 mg/kg, for ditran injections 

(4, 12) . -4-
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Such small quantities of BZ agents and modular compounds that have strong 

pg:,chophannacologi c e!fects 1 ndic a te the high selectivity and specificity of 

psychomimctic influence of BZ agents on the hwnan organis■ . 

As for the pharmacol~ic aspects, the diphenylglycolic acid esthe.rs 

are antiholinergic compounds with a characteristic psychomi■etic effect on 

humans (1, 2, 18) and strong effect on the central nervous system and higher 

level nervous activity in animals (2 , 6 , 16 , 17, 18). BZ agents act simil­

arly to atropine and under experimen t al conditions it was deaonstrated 

that they stop spasms caused by acetycholine, reduce the increased arterinl 

blood p~ssure in animals caused by irritation of the vagus, remove bronchial 

spasm and spasms in other smooth musculature, cause ■ydrtasis and accoaodation 

paralysis , block the excretion of s alivary and exocrene glands and so on. 

In brief, they have the antiacetylcholine effect of the antiauscarine type. 

In comparison with atropine, however, the anticholinergic effect of BZ agents 

is much stronger, even 10 to 100 times stronger than that of atropine (3, 2, 

19) . 

BZ agents and other compounds from this group cause various di•turbances 

of higher leve l nervous activities, known as the "cen tral anticholinergic 

syndrome" (18) . In experimental animals tbis syndrome is ■anifested through 

psychomotor excitation, ataxia, adynamy, certain changes in EEG and various 

disturbances in animal behavior (effect on learning, performance and extin­

guishing of conditioned behavior.) The central anticholinergic syndrc:a is 

par tlcularly ~trong in dogs who for severa l reasons are :the most suitable 

experimental subjects for the study of BZ agents. The appearance and intox­

ication dynamics of BZ agents toxic effect on dogs approximates ■est cl~ely 

the clinical findings ln humans (3, 4, 20) . Namely, BZ agents cause in dogs 

tbe identical neurovegetative changes as in men , while tbe disturbances in 
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behavior and motor activities (ataxia, loss of contact with the outside world) 

are very similar to changes observed in humans after taking the substances 

mentioned above. 

Clinical Pictur.e of Intoxic~tion with BZ Agents 

The clinical picture of the intoxication of humans with BZ agents and 

modular compounds of this group is essentially not different from the one 

found after taking larger amounts of atropine and related natural alkaloids. 

The clinical manifestation of intoxication with this group of agents consists 

of disturbances in the neurovegetative system and psychological functions. 

1 . Disturbances of the Vegetative System 

The first signs of BZ agents toxic action are peripheral vegetative 

disturbances which occur regularly, in varying degrees of severity, after 

taking the agent. In the majority of cases observed were tachycardia, complete 

or considerable drying of the mouth and upper :-espiratory ducts, akin reddenin&, 

urine retention, tremor of the fingers, mydriasis with changes in pupils 

reaction to light and accomodation paralysis. Among the problems of a subjective 

nature we should mention a burning sensation in the throat and mouth, sensation 

of heat in the body and retrosternal pain. Vegetative disturbances of central 

origin, unrest, ataxia, more difficult coordination of movements, dizziness, 

headache, sleepiness, increased reflex activities, hyperthermy and hyperthony 

occur simultaneously, or somewhat later, With these symptoms of vegetative 

disturbances, Depending on the progress of vegetative intoxication symptOlllll, 

we differentiate the intoxication initial period which includes the above 

mentioned peripheral vegetative disturbances and the second, stupor stage, 

which includes the described central vegetative disturbances (15). 

-6-
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The vegetati ve disturbances appear very soon, up to 30 minutes after 

taking BZ agents and usually last several hours, e:ccept mydriasis, which 

di6appea-rs only after ~everal days . 

2 . Disturbances o! Psychological Functions 

The first symptoms of daJUage in psychological functions appear even during 

the vegetative disturbances. T.he disturbances of psychological activities 

are complex, varied and have a d~amatic character. This stage of intoxi-

cation is characterized by a gradual progress of a series of different . psychol­

ogical disturbances , from dizzine&s to severe delirious conditions of the 

intoxicated persons. 

n) Delirious Condition 

The delirious conditions following intoxication nth BZ agents is manifested 

by the clouding of consciousness and the thinking process , te=porary and full 

loss of contact with the surroundings, hallucinntions, illusions, asynergy, 

s~rong psychomotor unrest and breaks in attention continuity . 

The basic psychopathologicnl syndrome is certainly the delirious condition. 

It initially appears as dizziness, then gains in intensity until the intoxicated 

person almost completely loses contact with the outside world. Such a condition 

is accompanied by different hallucinations (visual, audio, smell, tactile, and 

so on), which represent the basic disturbances of perception. Among the af­

fected disturban~~s the str ongest are discomfort and fear. Of special interest 

for the milita ry important are disturbances ··in spesch and understanding in 

addition to disorientat~Qn and loss of con;act on the part of the intoxicated 

person. Speach becomes incoherent, fragmented, and is accompanied by inadequate 

and incomprehensible mumbling. Profane and declaratory phrases, metaphors and 

literary enunciation of simple phrases dominate the speach. In such cases it is 

sometimes difficult and impossible to graa~ what the patient understands and 

thinks when replying to questions . 

-7-
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The reason is that the i ntoxicated one seldom understands the question, 

cannot remember what he was thinking himself when formulating the reply, 

nor is in condition to define it adequately . Only in rapid and semi­

aut0111atic answers it is possible to establish contact with the patient . 

The delirious - hallucinatory intoxication phase usually starts to 

develop 1 to 1.5 hours after the onset of i ntoxication, and begins to subside 

after 6 to 8 hours. 

The form, severity and progress of acute psychotic episodes do not 

depend only on the doaage of BZ agents or the chemical structure of 

modular compounds, but also on the individual psychodynBJllic character\stics 

of the person. This is the so-called " non-specific" coaponent in the action 

of all psychomimetic substances which depends on the person hi111Self, par­

ticularly his emotional condition prior to intoxication. 

~) Lethargic Condition 

Upon completion of the delirious phase of intoxication there is a 

lethargic condition which usually develops 12 to 24 hours after the 

i ntoxi cation . S l eepiness or deep sleep , sluggishness, adinamy, tiredness , 

and so on,predominate in this phase . Certain authors call the described 

disturbances as ''delayed effects" of these substances (12) . Coaatoae 

can occur in cas es of intoxication with large doses of BZ agents. 

On the ~asis of the -described intoxication clinical picture, it is 

obvious that ther_e is definite regularity and dynamics in the appearance , 

progress and disappearance of certain symptoms of BZ agents intoxication. 

In addition to clearly defined neurovegetative disturbances, the psycho­

logical diff iculties of the intoxicated person develop gradually from 

dizziness through advanced hallucinatory-delirious pb~se , the latter to 
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be replaced by the lethargic phase. This is why it is possible to differ­

entiate dtagnostically between BZ agents intoxication and acute psychological 

conditions caused by psychomimetic substances (LSD, mescaline, and similar). 

In table 1 we present a comparative clinical picture of the action of BZ 

agents, LSD, anticholinesterase and anticholinergic compounds, which can 

serve as a basis for differential diagnosis. 

Table 4 

Comparative Clinical Picture of t he Effect of BZ Agents and Certain Other 

Hallucinogenes (As given by Joycen {13)) 

~alluci-~ara- Hyper- Bradi­
nation lysis thermy Psychosis 

+ + - + 

+ - ? + 

!Vertigo ~yper- ~ead­
tension iAche 

+ 
+ + 

? 

Lacrimation 
Salivation 

Diarrbea 

? 

I 
I 

: : : : I 
~~~--_____ -__ -_I 
Anticholin- + + + + + 

esterase 

Anticholin- + - + ? + 
energines 

With respect to the effect of l.'3D, a typical 

representative of tnie halluci nogenic compounds (5) serving as a IIOdel of 

psychochemical war agents, it is important to realize the following differences 

between BZ agents and l.'3D intoxication . First of all, the mental confusion, 

that is delirious condition which is typical of BZ intoxication does not occur 

Yi th l.'3D intoxication. Furthemore, the .LSD caused hallucinations are 110ving -

"scene-type", less unreal and do not have the dramatic character as in the cue 

of BZ agents intoxication . Smell and tactile hallucination rarely occur after 

taking l.'3D. Finally, paranoid and other ideas of relations can occur during 
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the action of BZ agents, which is not the case with LSD. Besides, it should 

be pointed out that LSD has a strong antiserotonic phannacological effect, 

while BZ agents act as antiacetycholines. LSD has adrenolitic and antihistamine 

properties, but not the BZ agents. As for neuropharmacological aspects, the 

b~~ic difference between LSD and BZ is in the effect on the reticular forma-

tion in the CNS (central nervous system}, the ac~ivity of which is depressed 

by BZ, and potentiated by LSD. 

Methods of Application and Intoxication with BZ Agents 

BZ agents are intended primarily for use under conditions of liaited 

or local warfare and are very suitable for carrying out special war actiona, 

such as disturbing and paralizicg command posts, communications center9, 

various diversions, and so on (25) . The general thinking is that BZ agents are 

not intended for massive use under field conditions. 

Like all potential psychochemical war agents, BZ agents will be used aoet 

likely in the fonn of aerosols. In case of diversions it is possible to 

cor.taminate food and liquids. Conseqaently the introduction of agents into 

the organism can be through inhalation or perorally. 

BZ Agents ·. Intoxication First Aid and Treatment 

To our knowledge there is presently no specific antidote for the c0111plete 

cure of intoxication caused by BZ agents. Many experiments, on both animals 

and humans, show that in cases of intoxication with BZ agents anticbolineester­

aee drugs can be used i.n princip~e (2, 4, 7, 15, 27). Particularly suitable 

are compounds that can reversibly inactivate the action of cholinesterase, 

I 
' I 
1 

such as eserine, neostigmine, galantamine, and similar. According to ce·rtain 

authors (14) eserine is administered intramuscularly in l mg doses, while other 

I 

-- _) 
authors (15, 27) state that O .4 mg of eserine can remove the majority of 
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psychological disturbances and vegetati "P di f!icul ties caused by BZ agents 

Galantnnun can be also used 2 to 4 ml inn 25 percent solution (14). 

The antidote effect of eserine •~ short-lived and after l to 2 hours 

symptoms of psychological disturbanc~J develop again and it is necessary 

to repent the administration of eserine. 

In the therapy of intoxication Yith BZ agents , in addition to eserine 

it is possible to administer tetrahydro::uuinocrydine (knOlnl as tacrine) intrav­

enously in 30 mg doses. This c0111pound also inhiuits reversibly the action 

of cholines terase (9, 11, 24) and acts stimulntively on the CNS (26). 

Past experiments on humans have shown that organic-phosphorous anti­

cholinesterase compounds (VX, sarine , DFP) can alleviate certain paycholog-

i cal di sturbances due to BZ agents (15, 27), but because of their high toxicity 

these compounds are not recommended for human use . 

Consequently, eserine is the most suitable drug an1 has a definite advan­

tage compared to other cholinesterase c0111pc,unds as due to its short-lived 

effect the repeated administration of eserine does not cauae symptOld of 

extended toxicity, nor grave damages to the organism . Neverthel~ss, eaerine 

c an be used onl y under strict control of professional medical personnel despite 

the fact that it can be administered in repeated injecti ons. (3). 

First aid for BZ agents intoxication consists of putting on the 

protective mask and evacuating the injured to the indicated institution where 

speci al medical assistance can be given (divisio~al aedical station). 

-
In addition to eserine, all other therapy of BZ agents intoxication is 

symptomatic and includes the use of sedatives (barbituates or magnesium 

sulphate), (14). As for the use of sedative drugs for BZ agents intoxication, 

we emphasize that the administration of tranquilizing drugs from the 

phenothiazin~ group (largactil and simular) , which are othenrise used u 
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effective antidotes in the case o! tr~atment o! psychosis caused by LSD, 

is contraindicative . It is consideN'd that the administration of largactil 

in the cue of BZ agents intoxication potentintes the peycbomimetic effects of 

BZ agents, particularly those which are evident in the lethargic phase of 

intoxication (3 , 8, 27) . The use of analeptic or cardiotonic drugs is recommen­

ded in the cues of more severe comat<>iie conditions caused by BZ agents. 

Finally, it should be emphasized that With respect to the specific 

therapy of BZ agents intoxication there is no final position, particularly 

in the stage treatment, and there is no defined antidote drug in the ailitary 

medicine inventory of other armies. For these reasons the research in thi• 

sector is very intensive . 
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