
Originals ENGLISH

CD/110
2 July 1980

YUGOSLAVIA

Working Paper on Medical Protection  Against Nerve Gas Poisoning 
 ̂ (Present Situation and Euture Poss iU ilit 'ies  ) ^

In July 1976 the Yugoslav delegation subaitted the working paper CCD/ 5 0 3  to the 
CCD which contained a comprehensive review of the relevant data regarding the 
problem o f medical protection  against nerve gas poisoning.

This working paper, vmich bears the same t i t l e  as the one submitted four years 
ago, endeavours to present the current situa,tion in  th is f i e ld  and some investigations 
that are in  progress. S c ie n t if ic  and professional achievements o f those countries 
that engage in active  th eoretica l and p ractica l research in  th is plane were considered,

1. MODE OF ACTION

Regarding the mode o f action o f nerve agents, nothing nevi or important 
(spectacu lar) has happened up to date that could a lte r  the genera lly  accepted 
knowledge.

2. DECONTMPIATIOIi

Concerning decontajnination. both personal and to ta l, some armies have succeeded 
in find ing h igh ly e f f ic ie n t  decontamination m ateria l. I t ,  therefore, seems that the 
problem o f decontamination does not ex is t any more in i t s  previous form. However, 
the ingredients that arc- necessary fo r  decontamination material are very expensive 
and, having in  mind the required amounts, i t  would not be r e a lis t ic  to expect that — 
with the exception o f h igh ly developed countries — the greater part o f the world
could possess them in su ffic ien t quantities, esp ec ia lly  as part o f a f ir s t - a id  k it .

3 . , /ITTIDOTlh TKERt’JY . .

Gas ma.sks (o r p ro tec tive  masks) a,nd p ro tective  cloth ing can provide e ffe c t iv e  
protection against nerve gas atta.cks. However, in  b a t t le f ie ld  conditions, antidotes 
must be used in  the fo llow ing situationss

- when the lapse o f time between the attack and the f i t t in g  o f the gas mask is  
more than ton seconds ( i t  is  sometimes even shorter when the in i t ia l  
concentration o f nerve gas is  extremely h igh );

-  when p ro tec tive  equipment does not f i t  properly;

- when i t  has been damaged; and .

- in cases when the sorptive capacity o f the resp ira tor f i l t e r  or p ra tective  suit
becomes saturated under conditions which do not permit immediate replacement.
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3 . 1  Atropine s t i l l  remains the drug o f choice. IILthough some attempts have been made
to u t i l iz e  other compounds instead o f atropine (dexetin idc and o thers ), none o f them
were proven to g ive  b e tter protection .

3 . 2  Qximes. Of the hundreds o f oxines that have been synthesized and tested on 
experimenta.l animals poisoned by nerve gas, only three have found a, р1э,се in  medical 
p ractice ; pralidoxine (a lso  knovn as va ria tion  РгЗ), trimedoxine (кпогт as 
d ip irox in e ) and cbidoxine (known as toxogcnine).

I t  seems that pralidoxine is  los ing i t s  p r io r ity  to obidoxime and trimedoxine 
because, fo r  some armies, the combination o f trimodoxime w ith atropine and benactyzine 
is  at present the most a ttra c tiv e  one. Nevertheless, even th is combination does not 
o f fe r  sa tis fa c to ry  protection  against one o f the nerve agents, i . e .  soman.

im important achievement in protection  has been made by combining the d iffe ren t 
routes o f oxime app lication  (peroral and intramuscula.r) in  order to maintain an
e ffe c t iv e  concentration c f  antidotes in the blood fo r  som.e ho'^’ S.

3 . 3  In symptomatic therapy, i t  soems that diazepam is  not in  the o:q)erimental stage 
anymore but ha,s become a sta,ndard supportive drug in  the treatment o f convulsions 
induced by nerve gas poisoning.

I t  has been calculated that in b e .tt le fie ld  conditions an e f f ic ie n t  protection  
against up to 5 o f nerve gas poisoning could be o ffe red  by using antidotal .
mixtures that counteract upon the agent which has beon used. In viex-i o f th is , the 
best protection  could bo obtained in the case o f A/X poisoning while i t  is  less  
e f fe c t iv e  in case o f poisoning by sa-rin, and less  s t i l l  in  ca.se o f poisoning by 
tabun e.nd soman.

4 . FURTHER PTVESTIGATION

In recent years great e ffo r ts  have been made in seeking compounds which ŵ ould 
provide e f fe c t iv e  treatment aga.inst soma.n poisoning. Among a number o f such 
compounds, the one coded HI-6 has proven very e f fe c t iv e  on experimental animals 
poisoned by soman. However, the HI-6 compound is  to ta .lly  in e ffe c t iv e  in case o f ta,bun 
poisoning.

During the course o f the past tvro years anothor group o f antidotes coded as HGG 
compounds appears to be tho f i r s t  "un iversal" oxines, as th e ir  application  in 
combination with atropine o ffe rs  protection  against a l l  four standard nerve agents, 
i . e .  sarin, soman, ta,bun a.nd VX. I t  should be underlined that HGG compounds are 
s t i l l  in the in i t ia l  experimental stage, while Ш-6 is  in a, more advanced one. I t  
should also be pointed out that a serious setback o f the HI-6 compounds is  th e ir  
low s ta b i l i t y  in  water and buffered solu tions. Until the s ta b i l i t y  problem is  solved, 
they cannot replace pra lidoxine, obidoxime and trimedoxine in autoin jectors intended 
fo r  f i r s t  aid and treatment. I t  looked as i f  the problem of oxines o f lovi to x ic ity  
which could penetrate the blood brain b a rr ie r  had a good chance to be solved in  1 9?6 . 
However, tliis  opinion was proven excess ive ly  op tim istic . The oxime propan was 
unstable and, what is  perhaps even more important, reactivated  brain 
acety lcholinesterase i t  did not have any remarkable p ro tec tive  advantage over 
standard oximes in  experimental animals poisoned by nerve agents.
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The attenpt to increase the e ff ic ie n c y  o f therapy hy a.dding other drugs to 
atropine -  oxine n ixture, with the exception o f the a,forenentioned benactyzine, and 
the separate addition o f diazapan. has fa i le d  so fa r . The ve ra tr in e - lik e  compounds 
which seemed so promising in  1976s seem t'  ̂ have also been abandoned.

The United Kingdom delegation presented a paper in 1977 (CCI)-54l) about the 
p o s s ib il ity  o f using carbamates as prophylactic agents against nerve gas poisoning.
As fa r  as is  Icnoim, th is vrork is  s t i l l  in progress.

ilnother p o s s ib il it y  wa.s mentioned in 1976 regarding protection  by "sh ie ld ing" 
acety licho linostorase in order to protect critica.1 s ites  a ffected  by nerve agents. 
However, no promising resu lts  have been obtained u n til the present.

The previously montionod a c t iv it ie s  concerning antive and pa,ssive ir.muniza,tion 
seem to bo in e ffe c t iv e  from the p ractica l point o f view.

I t  was stated in  1976 and should be repeated new, that the continued research in 
the f i e ld  o f medical protection  against nerve ga,s poisoning is  in stea,dy progress, 
p a rticu la r ly  during the la s t  four years vdion i t  has made a remarkable step tovrards i t s  
goaUs.

I t  is  \eith the grea.test sauuisfaction that i t  can bo said tîmat the f i r s t  steps 
in in ternational co-operation o f s c ie n t if ic  rcsoa,rch on prophylaxis and thera.py fo r  
nerve gas poisoning have taken place. Humerous sc ien tis ts  from va,rious countries met 
at the Pug\-/ash meetings on Modica.1 Protection  against Organophosphorus Poisons 
V/orkshops, tv;ice in Yugoslavia and once in Finland. They also met in the Gorman 
Democratic Republic. On those occasions, they exchanged views, ideas, experiences 
and resu lts  achieved in  th is f ie ld .

As a d irec t resu lt of the m.eeting held in  1976 in Yugoslavia (Dubrovnik) the
In s titu t fu r A erob io log ie , Grafschaft, Federal Republic o f Germany, the Prins Mauritz
Lab. Tiro Eijsv/ijlc, Holland and the In s titu te  fo r  Organic Chemistry and Biochemistry 
from Zagreb, Yugoslavia crga.nized a control oxperiment. The aforementioned substance 
HI-6 was synthetic in each o f tho three in s titu tes  and specimens o f i t  exchanged.
The com.paring o f resu lts  obtained in a l l  three in s titu tes  including a l l  three 
specimens showed that there was neither physico-chemical nor biológica,! d ifference 
between them in  v it ro  and in vivo  experiments.

An increasing nu::ibor o f papars that dead with the protection  o f experimental 
animals against nerve agents, ospccicdly зопал, appoa,r in s c ie n t if ic  litera .tu re. The 
most in teres tin g  infonriation comes from the Federad Republic o f Germany, the 
lietherlands, Сап-аЛа, the United Kingdom, Poland and Yugosl-avia. However, nothing new 
or in terestin g  comas from some other countries which are knovm. to have much experience
in th is f i e ld .  Some promising publications o f th is kind are also coning from India,
China and some other countries as ’.rell.

This b r ie f  revievi is  an account o f the e f fo r ts  made by sc ien tis ts  in various 
countries in socking the solution fo r  p rotection  e.gadnst poisoning by nem/e agents. 
Unfortunately, the resu lts  show that an e f f ic ie n t  antidotal therapy against a l l  
four chemicad agents montionod here does not ex is t fo r  Inmans.

These fa c ts  on how dangerous the use o f nerve argents as chemical vrcapons could be 
fo r  mass destr\iction speak foi- thenscdvos. I t  is ,  th erefore, tho resp on s ib ility  o f 
a l l  concerned to fin d  the quickest and most e f fe c t iv e  way to ban chemicad weapons.
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