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by
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ABSTRACT

onkeys were exposed to 1 LDgo of GD and treated with a com-
bination of clonazepam, atropine and toxogonin at doses suggested for
self-aid. The doses used were based on equivalent human doses of 2
mg/man of atropine, 5 mg/man of clonazepam and 280 mg/man of toxogonin.
This therapy, given by intramuscular injection when the initial signs of
poisoning occurred, adequately suppressed the abnormal EEG and muscular
activity. Atropine reversed cardiac arrhthymia, but the GD-induced
respiratory depression and bradycardia appeared more resistant and in
some animals additional atropine was necessary. Control animals that
only received therapy did not appear to be incapacitated. The results
of this study suggest that this therapy would produce a degree of pro-
tection against GD poisoning and could be used as self-aid. '<:
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INTRODUCT ION

It has been reported that the drug combination of clonazepam
and atropine is an effective therapy for GD poisoning (1,2). The mini-
mal effective dose was 0.07 mg/kg of clonazepam and 0.25 mg/kg of atro-
pine (2). The side effects of a drug must be considered when determining
the dose to be used in a therapeutic regime; however, circumstances
dictate the severity of side effects that can be tolerated. Thus, the
dose used to treat an individual exposed to GD must be sufficient to
counteract the fatal effects even though the side effects of the drugs
may be debilitating; whereas the dose of therapy used in only suspected
cases of exposure to GD should not induce intolerable side effects. The
dose used in previous studies (2) would possibly induce some debilitation
(especially the dose of atropine) and should not be used in cases of only
suspected poisoning.

The object of this study is to determine if a dose of clona-
zepam and atropine can be used which will not induce incompatible side
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effects yet produce a degree of protection against GD poisoning. It was
decided to use atropine at a dose of 0.03 mg/kg which is equivalent to

2 mg per 70 kg/man, the usual clinical dose, and clonazepam at 0.07 mg/kg
which is equivalent to 5 mg per 80 kg/man. Previous studies have reported
that this dose of clonazepam is effective; however, the effectiveness of
the proposed dose of atropine is unknown.

PROCEDURE

The procedure used in this study has been described in detail
in previous studies (1,2). Briefly, nine monkeys with chronic implanted
cerebral electrodes were used. Control EEG, respiratory and heart rates
were obtained. EEG, respiratory and heart rate recordings began im-
mediately following the injection of GD and continued throughout the
experiment. GD was diluted with 0.9% saline and injected into the thigh
of the monkey at a dose of 7 - 8 ug/kg. When the animal began to exhibit
the initial signs of GD poisoning which include oral movements, peripheral
tremor and synchronization of the EEG pattern, therapy which consisted
of clonazepam (0.07 mg/kg), atropine (0.03 mg/kg), and toxogonin (4.0
mg/kg) was administered by IV injection into the brachial vein. Addi-
tional atropine was given to any animal that exhibited severe dyspnea
after receiving the initial therapy. All animals were placed in their
respective holding cages within 2 hours of receiving GD and observed for
the remainder of the day.

Three monkeys were given the therapy without receiving GD and
the above mentioned physiological activity recorded.

RESULTS

A1l animals exposed to GD exhibited some symptoms of poisoning,
which included changes in the EEG pattern (Fig. 1-B, 2-B), alterations
in the respiratory pattern (Fig. 2-B) and changes in cardiac activity
(Fig. 1-B) or apnea. It should be noted that the dose of GD used in this
study was about 1 LDsgg.

Following administration of therapy, the animals appeared alert,
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but quiet, exhibiting no abnormal movements. The EEG exhibited desyn-
chronized sharp wave activity characteristic of clonazepam (Fig. 1-D,
2-C). The cardiac arrhthymia exhibited by one monkey immediately
disappeared (Fig. 1-C) and respiration became synchronous (Fig. 1-D,
2-D).

The heart rate in all animals showed a significant decrease
while the respiratory rate increased. Two monkeys had to be given addi-
tionai atropine and they continued to exhibit dyspnea and bradycardia
(Fig. 3-D). Within one hour of receiving GD, the average heart rate had
decreased 59% while respirations had increased 49% (Fig. 4).

A1l animals were lethargic and exhibited some ataxia when placed
in the holding cages, but were capable of maintaining an upright posture
within one hour.

The control animals, that received therapy only, did not exhibit
any significant changes in behavior or EEG activity. One exhibited a
small decrease in heart rate (20%) which occurred within five minutes of
receiving the drugs.

DISCUSSION

The results of this experiment showed that the dose of therapy
used in this study provided some protection to animals exposed to 1 LDg
of GD. The effectiveness of clonazepam in suppressing seizure activity
and abnormal movements had been confirmed in other studies. The peri-
pheral effects of atropine were more evident than the central action.
Administration of atropine immediately reversed the cardiac arrhthymia,
whereas the GD-induced respiratory depression remained evident and some
animals required additional atropine. Consequently the dose of atropine
(2 mg/70 kg) could be considered as the minimal effective dose and any
reduction in the dose would possibly negate the efficacy of atropine.

Administration of therapy to control animals did not appear to
affect their normal behavior which may indicate that an equivalent dose
may not interfere with the normal function of a human. This should be
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confirmed by human clinical trial.

Therefore, the results of this study suggest that therapy con-
sisting of atropine (2 mg/70 kg), clonazepam (5 mg/70 kg) and toxogonin
(280 mg/70 kg) would produce a degree of protection against GD poisoning
yet not interfere with the normal behavior, and may be considered for
self-aid. This therapeutic regimen would probably be effective against
limited exposure to GD and beneficial as an initial treatment for severe
exposure. In addition, if the therapy were given as a prophylaxis and no
exposure occurred, it should not produce any debilitating effects and
the person should be able to perform the required duties.

UNCLASSIFIED

— e ————— B— o - e —————

R T T




UNCLASSIFIED /5

BIBL I0GRAPHY

1. Lipp, J.A. Effects of benzodiazepine derivatives on soman-induced
seizure activity and convulsions in the monkey. Arch. Int.
Pharmacodyn. Ther. 202: 244-51. 1973.

2. Lipp, J.A. Effect of small doses of clonazepam upon soman-induced
seizure activity and convulsions. Arch. Int. Pharmacodyn.
Ther. 210: 49-54. 1974.

UNCLASSIFIED




*93ed JUBIH = "Y°'H
*X33400 |e31d1000~|e33taRd 3437 = XJ *I30-"dd 27
*X33400 [e33fded-(PJUOLS 3337 = X) ‘ded-‘d ‘37

26 = dsau €002 = ‘¥°'H °Adeadyy 3sod Jy | (4)

‘8p = dsau f0£2 = “Y'H -Adeaayy 3sod upw g (3)

'8y = dsau 082 = “¥°'H -Adeaayy 3sod uw ¢ (a)

‘8 = dsa4 082 = “Y°H

*Adeaayl jo uogjedisiujupe buimoy(0j A{a30ipaun] (2)
"9€ = dsad {0/ = "¥'H °@9 350d uw g me

U/ZE = dsad fulw/092 = “Y'H (o43u0] (y

‘Aajuow ay3 50 3jed
Aa03eua)dsaa pue juaedy 933 uodn Adeaayy pue @9 40 139443 :{ 3unbi4

8l AINNON 8!
4 3 a o 8 . ¥ lod

//)\/\/\n\../\/\!\/\/\\/\/\)\\/\gg‘

UNCLASSIFIED
UNCLASSIFIED

DRI a:1¢4«1x¢qa¢f s%a#:tt-rxxrv R Ay :t:;;;;(.:;:lgﬁ s ligibe 10 900-uvd 11
PPt AN b W aaryid A A g XD Wd=Ud 11

Menaama i i I e g N L T




UNCLASSIFIED

‘2L = dsaua ¢Q|2
*9G = dsaua Q2L
‘96 = dsau {062

0§ dsas €022 = “¥°H
‘upw/ze = dsaua fupw/0zz = ‘¥°H

03 34nsodxa buimo| |04 33eu Au0jeuaidsau pue 3jed JJedy 933

"W'H cAdeaayl 3sod ay | (4)
*¥°H °Adeaay3 3sod upw o (3)
*Y'H °Adeaayy 3sod uw G| (q)
‘9G = dsa4 €092 = ‘Y°H
*Adeday3 Jo uoijeayspujwpe bugmo| |04 A|a3e|pawm] (2)

"09 3sod ujw 0| (8)

*lo4a3u0) (v)

*Aaxuow 3yj up Adeuayy pue g9

€1 ASMNOW
3 a o
WS e /\/\/\/\/\/\/&) A AYA
AWV A A0
VT NN
VMV rrrn N\ rdn  pamacppartr
b Nty AP Wy

:g 34nbi4
]

! v %
ANV s NOLLVHIISIN
e s TN ™
:razxcr;tfjxg i N D D00~ 11
APy, Vv X0 WY 17
TR ey XD 200-UW 1N
Bnrripiidey et XD WM 2

UNCLASSIFIED




e e R B R A

‘gt = dsau ¢p9] = “Y°'H -Adeasdy3 3sod 4y | Muw
‘9¢ = dsaua 09| = ‘Y°'H ‘Adeady3 3sod upw Qf
*auidoaje |euoijippe uaALb Aayuoy

‘Of = dsau 06l = "Y'H “Adessy3 3sod uww G| (@)

‘Of = dsau ¢0£2 = "¥'H ‘Adeaayy 3sod upw g (9)

‘9€ = dsa4 022 = "Y'H "09 Isod uww 0| (@)

‘ujw/9g dsad fulw/opZ = "Y°H " 1043u0) (v)

*Adeaayy pue g9 03 aunsodxd Huimo| |04 33ed
Ai0jeuaidsaud pue 3jes Juaeady “A31ALIOP [RDLAJID|D |RUQa4d) :f dunbL4

UNCLASSIFIED

UNCLASSIFIED

e s Wi VAT ™ P o

atateants L e c;szcsasixnfmr \;ﬁt}(«lf;}qgt s;‘sc;sz,x;q Y 30 w0




Adeaayq wmoa

S .0€ Adeaay, a pmom 10413u0y

Yy * Y &l Sh ¥ - \ v B i |
isass 2 Jeasaasans nasayEanss sanasas asaasaaassssill
11 ++1 1T =1 ' T -t — 1t
H «Jr+#L4f, ¥ 1 i 11
> BE —- . 4 + e 4 ol bl
14H« =i IS . 1 ! T lge
IS SSEAE ERESE EREES RN 00 D e
| o o N R IR N O e A BT S S R 6 R 8 B O 14« gt Ll 1 J_,.H 1
+- I e T — $ -ttt T S I ST
- T S S e B o S e o o o S e e . +4+4 -
} 5 i 1 11 i o . ! T
T or T = ! 111 T ' T 11 (O ™1 -1°
* . & i i | T i W q+ et T Y rrT 1
=4 G i R ENE BTSN P  ERAEBBEE
. e SN0 G 5 S 0 5 ++t g SHEREL SR SN : B B |
- s dc ek ' # 1 0 0R : 44—+ —4 4
1 T ] 581
— T T [ et _\VJ<4 riay + 1+ B B 1S
~— i iy e 4 13 1.1
1 1 1 1 !
- < T T (N . " 4 .a»..{..ff.la.ﬁ 4 i L + RS
- ¥ SRSSED SN (S— Xt .- ﬁ .... -~ — M - —t e . «‘H.H‘ _L -~ .MFA e ] \Qlwfu,lwui. ¢$°F- w
50 o St B S SR O R 5. 30 € W S I NSNS SN B ENEE BN o
“ . . — - - - . - PSR SECRES — W 1% Y ﬂLF R [} +—t JF i A‘ -+ o.“
, it 108 50 10 O 1 A 7 I ! s e . W (6 B J S S EaSaEREDEE RIMIEE B ! -+ 38
N it et = o Y ; | o
,q - - - - . . o = - - 4 DES gaan o o o8 SR SRS SRS —— el e L. - - —’“ ®
.
- - .. oy e S S R TQJ_T» R B S R e e I
! e T S G000 PR IS I L RSN G S s ae BEERE RS N B =
- il sl -.|L SENEI S WRICETR S S [ SR P IESEEISEA EVEES. + 1 s nu. “
LIE N P [ ST - * e S e ES S SEITRISIAY RN [0 IASAR BT W B S SRR IEISURUIE [ IR (B
s X
EEr— . > FRR——. ﬁ||.4|0 - - e BEP SR ﬁ'll B A.Agflw.¢>1vas.‘0.;ll.ll(‘\flﬂ.+\ - ct ct
: ST R (sl e | ey PR BRI SR R 1 B A 11 AEE BEne ®
BT S SETE B, WAL AN SN USRS ORI MG 155 AR A S NS D S 5 S S Y _ IR &
3 : MRS (RETRLIS SRS SRS £ SRR ERE ] SN S CRREIES o SNISSILR IS NG T I O 1 OF G0 SRS IS S (ISR (RN
! et ct
[ [ WS = AT SERENT R, HESEIRT C o 2
n . - - - - - \.f.l‘.o et - o b n
- 'L ; i i -~ - s e s it P R c e e e Lond
- FAﬂ 2
- - - - - Al.’vjﬁ(\'hi y -~ - - e - - - - —— e . . ' —+ e ——————— s - . . - - A
4 v - PRSI SSRGS NS * -t SRS B S . . geli L, i A [ P |
S B T S S S MRSy SR WS TR TR BEEET T AR AR B NORS RES WA SRSRS 3
- - - gl e e e o =
o5 (B j||f.|‘ﬂff S
- ] -—
up w e sames e e u
s + K
+ - -
TRCITIR IR TR EENE) R P O3 S |
ﬁv."vo"o — ———— - St + 4
+—— y S P E—— . YN . ¢ GRS

—— A ——

T I e CLw] e At SO M PSS TSI (BT BN T e e

*

e'muﬁn aod
938y Axoqestdsey sfedsay

—— e e et b e e .

-~

FURREENG W W OIS NG S

SO ———-— !

t PRGN F -

; 9 {

i - . - - - —tseef e b L s o :

IR BERA R e o _ : TREWEE FRN Y S B %

8- : i SRR B EER U R 3

:w.i.\onv s)[f'«l.l'g‘ ?llhlv i

MRS N B . ; SRR [N, T SN I DUNFEEYST I B NN B SN P N S B
- A ﬁ H g . I— e e & T cRupes BENISIRIE T S S I S NG U0 W W
+ G N oot . . - . - > ¥ S * S8 WA 0 T - - el el B B e

TR - ..‘ - _ . - . - —g el ey s Lo.¢ E e S JF‘[M“L,(; °

HUGHES OWENS 3158 10w10




UNCLASSIFIED :
Sosurity Clasitesiten

OOCUMENT CONTROL DATA - R & D
{Security classitication of titte, bady of shetrest ond indening ennotation Mmust be entered when the eversil decument is clessitied)

1. ORIGINATING ACTIVITY 2. DOCUMENT SECURITY CLASBIFICATION
UNCLASSIFIED '
DEFENCE RESEARCH ESTABLISHMENT SUFFIELD . GROUP f

1 DOCUMENT TITLE {
THE EFFICACY OF THERAPY AT DOSES SUGGESTED FOR SELF-AID AGAINST GD POISONING (U)

4. DESCAIPTIVE NOTES (Type of report end inclusive detes) Technical Paper

‘:"Auwoam (Last neme, tirst name, middie initial)

Lipp, J.A. H
& DOCUMENT DATS APRIL 1979 7. TOTAL '1’1 or saass . wo. o mers
®. PROJCT OR GRANT NO. . ORIGINATOR'S DOCUMENT NUMBSA(S)

13030 SUFFIELD TECHNICAL PAPER NO. 497
®. CONTRACT NO. . QTHEN DOCUMENT NO.18) (Any other rumbes thet mey bo

10. OISTRIGUTION STATEMENT
UNLIMITED DISTRIBUTION

11. SUPPLEMENTARY NOTES 12. SPONBORING ACTIVITY

13. ABSTRACTY

Monkeys were exposed to 1 LDso of GD and treated with a com-
bination of clonazepam, atropine and toxogonin at doses suggested for
self-aid. The doses used were based on equivalent human doses of 2
mg/man of atropine, 5 mg/man of clonazepam and 280 mg/man of toxogonin.
This therapy, given by intramuscular injection when the initial signs of
poisoning occurred, adequately suppressed the abnormal EEG and muscular
activity. Atropine reversed cardiac arrhthymia, but the GD-induced
respiratory depression and bradycardia appeared more resistant and in
some animals additional atropine was necessary. Control animals that
only received therapy did not appear to be incapacitated. The results
of this study suggcst that this therapy would produce a degree of pro-
tection against poisoning ard could be used as self-aid.

(v)




UNCLASSIFIED

KEY WOROS

GD

Clonazepam
Atropine
Toxogonin

Setzure Activity
Convulsions
Heart Rate

Respiratory Activity

1. ORIGINATING ACTIVITY Enter the neme end adivan of the
RN IPRINIY 1INy 1hE HDCUMEnt.

OOCUMENT SECURITY CLASSBIFICATION: Enter the overa
weurity classiligetton of the document Inchuding WPeeiel werning
1Mo wisnevar spplicatie.

B GROUP Emter wcurity reciassitication g

rumber. The three
@oups se delined 1 Appendin W ot the DRS Security Reguiations.

2 DOCUMENT TITLE Ente the complete document title in ol
Capitet fotters.  Tittws wn oW coeee shouid Be unslemsitied ! o
witicwntly deectiplive 1itte Cannot Be telected without elessih:
Canon, show title Clasnlication with the ueuel ene-capltelhletter
Al eviation 1 parenthesss immediately foliowing the Ntle.

4 DESCAIPTIVE NOTES Enter the categary of dosument, o
1Rt toport, teuhnesl AENG O " W .4
ate, enter the type of decument, nter i, grogress,
niinety, annuel o0 hinel, Qive the @0ioe when &
Wecii¢ reperting period 8 eovered.

8. AUTHOR(E!: Gnier the namelsl of suthoris) 80 thown on o
W e document, Bnter laat neme, (irst Aeme, wmidite initiel,
11 ihitary, thow rank, The neme of the prinsipel suther b en
ALOVIUTE MIAIMUM FOQUIFMNONT.
o

6 OOCUMENY DATE. Gnir the dete (menth, ) ot
Latahlishinent approvel for publiestion of the desumem.

Jo. TOTAL NUMBRR OF PAGES: The tote! pege esunt theuld
Tollws NOIMal gagination Prosedures, 1.6, ONIEF the Aumber
Al PAgAt LantainIng W iormation.

M NUMBER OF REFENENCES: Enter the toml number of
raloramins Citeed i tha docment,

. PROICT OR URANT NUMBER: it sppropriete, enter the
apphicaiin 1 nemerch mnl (evelomnent projlect 0 grant AUMbe
it WER the (W INent was weitten,

M. CONTRACY NUMBER |t appropriate, enter the spplicable
M wiihet wiich the AOUUANt was weitien,

ORIGINATOR'S DOCUMENT NUMBER(S) Enter the
othicial incument manbee by wiich the dosument will be
wiontitiert nned controliod by 1he originating sctivity. Thie
Mener Mutt be unigue to this dacument,

0. OTHEAR ODOCUMENT NUMBER(S): i the document has been
eeigned eny Other document numbers leither by the originetor
or by the sponeor), aleo enter this number (el

10. OISTRIBUTION STATEMENT: Enter any imitotions on
further dissermination of the dacument, othas thon thote imposed

by wourity classificetion, using stenderd statements such .

(1) "Qualitied requesters may obtan copes of thie
document from their defence documentistion center.’

“Announcement and dissemination of this document
is nOt authorized without prior approvel lrom
originating activity.*

1. SUPPLEMENTAARY NOTES: Uss tor additionsl snplenstory
notes.

(2

12. SPONSORING ACTIVITY: linter the name o! the depariments!
orojeet alfies or loboretory EPONOrng ™he reeserch and
dovolgpment. (nclude addrese.

13. ABSTRACY: Enter an sbietract giving o briet and fectue!
wmmery of the document, sven though it may sl appesr
oloawhere in the body of the document Weall. 1t 1 highly
deeirable thet the abstrect of clenitied documents be unciess:
Nodh Bach peragraph of the sbetreet thell end weth en
ndioation of the security elessiticetion of the intormation
w e peregeph (untens the document Nt 1 unciessitied!
raprasented @ (T8), (8), (C), (R), or (V).

L R s s L

e T PRI TRAI v ST




