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Experimental Studies on Korean Snake Venoms
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Department of Pharmacology, Yonsei University College of Medicine

Seoul, Korea

Agkistrodon halys (Crotalidae) is the only species of poisonous snakes in Korea, and is
divided into three subspecies; Agkistrodon bromhoffii brevicaudus, Agkistrodon calaginosus
and Agkistrodon saxatilis. With the three venoms, the pharmacological actions on the
cardiovascular system and intestine as well as some toxicological .characteristics were studied. In
addition, the precipitin test in an agar gel medium was employed for immunological comparison
of the venoms and the sera of envenomed patients. The results obtained were as follows:

Lyophilized venoms contained solids of 211~273 mg/m!l, and LD 50 to mice were 1.73 and
0.86 mg/kg in venoms of Agkistrodon bromhoffii brevicaudus obtained on July and October
respectively, and (.40 and 0. 32 mg/kg in Agkistrodon calaginosus and the venoms of Agkist-
rodon sazatilis obtained on October was 2.29 mg/kg. Isoelectric focusing of lyophilized snake
venoms showed 19 to 22 protein fractions and 2 to 3 isoamylase fractions. Acute irreversible
hypotension was caused by the intravenous injection of large doses of venoms in rabbits and
cats, but at the small deses, acute hypotension followed by slow recovery. Little changes of
cardiac movements by the venom injection despite of marked hypotension were showed except
bradycardia and arrhythmia prior the death. Also no changes on the isolated rabbit atria by
the snake venoms were noted. The hypotensive effect of the snake venoms was prevented by
the bilateral vagotomy or atropine pretreatment (1 mg/kg), but they did not affect when
already the hypotension has undergone. In the isolated rabbit duodenum, small doses of venom
increased the phasic movement, while large doses decreased after spastic contraction. With
the injection of venoms in dog, strong contraction of gall-bladder was caused and it was not
blocked by the pretreatment with phenoxybenzamine (10 mg/kg) or atropine (1.4 mg/kg).
In‘the venoms of Agkistrodon bromhoffii brevicaudus and Agkistrodon calaginosus, at least
5 antigenic components were detected, and four of them were shared in common with each
other. Polyvalent antivenin (Wyeth Lab, USA) had three common precipitating antibodies
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with the venom of Agkistrodon bromhoffii brevicaudus and Agkistrodon calaginosus. In the
serum of envenomed patients, no precipitating antibodies were seen to the venoms and little
changes in serum protein, GOT and GPT were observed.

In conclusion, the snake venoms obtained in Korea were highly toxic and caused chiefly

the vascular collapse leacding to death. This vascular collapse was resulted largely by cholinergic

effects, and not cardiotoxin of venoms. In human, it is likely that precipitating antibodies to

venem were not preduced by an envenomed incidence to poisonous snakes.
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kel = 148 2,500 BREES) o] BRI o
10% & Hieet #Es 2 el (Brown, 1973). 3
= 4Bl 128e] 43 gl+v Crotalidae $19] Agkist-
halys (pallasimle] HiEfo=z HETX
" (Department of Navy, 1965; ¥, 1975) —iEyo =
4w 2} Agkistrodon bromhoffii brevicaudus), 2-%4}
(Agkistrodon: calaginosus), % 742} &2( Agkistrodon
saxatilis)#E9] 3MEMS EoHel deb(E, 1970584,
1974).

ZHRYeR o 0BRERL 1Y BEWEEE
Z¢ B ol Y 3,000 o] FErodtE, FETHY
2/3 % otAloMuigol A e dela Jeh. o] FHIE
Eheo B 2 aiRdl =k olad HEm 2 35
A BRERE 108AP # 0.5 89 HKIERS el
. 9 th(Sawai &, 1972; Brown, 1973). #EHd = B
WEREBEE BASE 2 e EHY e S
o R R R A & e R ) HeEiy B
o MAEES BiE) Jd Aos HENSED =GR
%, 1974). =3 @B ARl e B I '
& BRHEBRA65 Kald 10006 H—Ho]
F973)= b2 82 WEEET 4ol BE
Aet3 ohe] MBI ¥ BIEFRS vepia ek

a2 ol mEBIE ES EEEBNER ¥ kET
el BT BB AREY i fidsd e AREE
thifis) vl £ Aol gk HENE U RHAL MR
= mE oS BREERE B HED NES
A Antivenin-& sHEHEEC] FRES BEA #HA
H3 g KiFel v

ool FHEEL WEA EENE LR, LA, 3
7= 55 2R Bk R B8Rl B
St OIER B BERA B ERERSL, SUR%E
Wk, BlEnEEEY nFA BN BRAETS
MEEEE, GOT ¥ GPT 9 #84& Maishd ®HEH

rodon

RS PR —HOR ofs] WETE o] th.

HERmHE o &

A HEERR

WHEE WEHED Crotalidae Blol Bl 424}, &
524, 4 7RS4 BmEE 43ATHE R0
ROl EEGE LnHtfel A REGEA v iR B
¥ (lyophilization) ©. 2 BRI E-2- #hilisle] —20°C
ol fEel L SUAN kel BEA 2

B) B # 3 (isoelectric focusing)0| %kst
feEel El Y Amylase EIE.

WREEY BE 4mgFE @M%  Ampholine
carrier ampholyte, pH 3~10 (LKB, Sweden)=}
acrylamide 2 #K& ubESL RS 5ik(E%, 1972)
L8 SWBEEES Kl Amylase H#9) E
8.2 % B viwi(Noredux-standard, Switzland)-$& 4 &
Bk H(1974)0 K3 starch gel & e $REERE
7 Evhd 2 el BEAA BEW@2~24°COA A 2 K
8 B iodine RZE o E starch gel & A7l d
Hua=] 2] 4= amylase 77#fe] viehdt.

C) Mouse & FBst LD 50 K5,

EEAFE 0.05, 0.1, 0.2, 0.3, 0.4, 0.5, %
1mg/kg, &RAR9} 74A 52 B2 0.5, 1, 1.5 2
2.5, 3, W 4mg/kg ¥ @EE EHMEN ==l 1072
A RN E FEetg o= Behrens (192600 ki
LD50-¢ #iehH k.

D) miEoi et BEk

EREWE 2ke WS EA, 2.5kg WSS Lafel,
10 ke BESY A& b BEFIfe] At MBS B
Bl A FlsEstd ek, Bl secobarbital sodium (30 mg/
keg) 0.2 Jifret . BRENRS BEIR-S st polyeth-
ylene %4 HATY BRI o= BWEAKRS HHE
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AL heparin sodium (1,000 u/kg)iE A% BHIEHI] =

UFKEMEESRE #i5ste] kymographof] i BE#E)-S

EESLIS AN

E) Strain gauge & RS OHREH BHEER

LRd MEEREES vkl B 2 ok —iH
Al A= F& o] respirator (Narco, V5KG)E i
T QF HEgs el ik Blveiy LERS
ol BELEHR) AR Lo R strain gauge(12mm)
5 fEAA ¢ F Grass Polygraph Model 7¢f i
el DMRRE D B LR SRS Mimeldh.

) SIHIBE o LB #HE 'R

EAY TR 2 LES Ml 38°C & {iE
=] muscle chamber f§ Tyrode %ol Y1 HiEmos
MRE fHAT Y. RERY S chamber Ay [
A7l3 fl—i-e- transducer
(FTO 3)ell i o} Grass Polygraph Model 7 ¢l &5
ste] HEEpe] —ESiA 71 E slvhe HERS ).

Force displacement

GO RERickaY ¥

BB 10kg A M5 KikEstol BEEES. Vagne B
Grossman (1968)%] Jikell #eabe] Mty kit Ma%e
Aot} #Aste Sthatham trans-
ducerell ##% Grass Polygraph Model 7 & Jp3gEse]
e Ak

el T

polyethylene #-8-

H) EX-BRERERR

Campbell 4 (1970D¢] Jjpkal] #EThel WK 100 mm
5]+= petri dish¢l] phosphate buffered saline (pH
7.2)% e 0.85% ZEREW (purified agar; Difeo).
+ RS HieBY —ER EEiuES BEe
o] 37°Coll X 4~BHR WBEE &2 BZzai gl o)
FUMFES 5~7 mg i< Freund’s complete adjuvant
o [ WEehe] 271 #iAA — HEo s 4mEY
daTete] il M-S ZHEshed #UHl9 52 Antivenin
(Wyeth) = ¥ o).

D SEERE hiFRG

197447 671908 8AZA it Eird el Ee Qe %
By BUERGEE 7o) A BB IHRI A 1038
77}7‘] Bifske] MiFS Q0 FERES biuret Hiko

2, GOT ¥ GPT & Sigma Bulletin No. 505 fki5
BES T MR #Y RSERRTRE €l o
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BBRBR
A EhEke] ERHER ¥ LD5O
AEA R HAE S TAS 1074 Bt

IR B AT AE e 256 © 270 mg/ml, &
EA8d = 273 2 233 mg/ml, 105 #EE 7435
Al = 211 mg/ml [EEYE) HrH= 9l et

Mouse o] #3 FHER o2 4n4 8l 524 ¢
o] 4 7Rl Rt ﬁtﬁ% LD50-¢ %% 1.79 & 0.40
mg/kgel= 10/¢] BT #EE) LD50-L &4 0.86
2 0.32mg/kg® Ve 10591 ZREEE kpwsel ik

o] mgatydvh. 7R FAlb: ke Hsl HES 53
ko] 108l #RErer kEFEe] LD50-2 2,29 mg/kg ¢
oH(FE .

Table 1. LD50 of Korean snake venoms in mice

v Month | Solid* | LD 50

enom collected|(mg/ml)| (mg/kg)
Agkistrodon blomhoffii July 256 1.79
brevicaudus Oct. 270 0. 86
Agkistrodon calaginosus July 273 0.40
QOct. 233 0.32
Agkistrodon saxatilis Oct. 211 2.29

* Lyophilized
B) &EEEF(iscelectric focusing)0| %5t
ol EH Y amylase SE)§

EHWERT R me)S FHEEMRDL 4R Y

Fig. 1. Isoelectric focusing of venoms.
of protein fraction. b.
lase
ARB: A. bromhoffii brevicaudus
AC: A. calaginosus

a. patterns
isoenzymes of amy-

AS: A. Sazxatilis.
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BEANAE &% 9@, 7S5 22080 Eas#
o] 1hebytet. 5 amylase 4#(2 AFEAA A 2A,
2EA 2 AXNFAANAE £ 3EY  iscamylase E
BEg 4+ d=+CFie 1.

C) mE YU OERo| HE BE

Secobarbital & R E7l 9 Jrokold]l 1.4~1.9
mg/kg 9 A RAES WIRES b ST NE The
vEbil e EgRe] lo) 1ERILIAel FEe gl 3 (Fie
2A), 0.3~0.9mg/kg & {ESteld AW MBETHE
o] EES AT SEEIZbA A geh(Fie
2B). BEA#E 1.2~2 0mg/ke S BIREMH 9
A A#E mEETREe] EEdol @lol 304 A et
o FEatgd s, 0.1~0.68 mg/ke & FEI —K
oz THesl mESe] f@ie]l mEslel st 6Erf7E
A Frodhx ¢greH(Fis 3A 9 B).

Fig. 2. Action of the venom of Agkistrodon blom-
hoffii brevicaudus on blood pressure (A&
B) and cardiac activity in vitro (C) and in
vivo (D)

I 'Fig. 8. Action of the venom of Agkistrodon cala-
ginosus on blood pressure (A&B) and
cardiac activity in vitro (C) and in vivo

D
o] strain gauge & S ([SFE-S ST MET
Bpol = BTl Mk 2 OEHS Bl 28 94
or(Fig. 2D ¥ 3D), FET-ERil 2 LMD 2

e ETFS TRIRS Bl W= gl Bolvh M
g Wil A B o2 BB Bl HE il R
OB Mimte 2 oke(Fie 40

27 BIOEY] %21 100ml S muscle chamber
o] Kkl 2mge] 4EAl Re FHAHFS FASHA
ELEEEA = ol A B TR Zokyleh(Fie 2C
2 3C).

Fig. 4. Severe hemorrhage on the mucosa of sto-
mach and duodenum and petechial hemo-
rrhage on heart are seen in envenomed

rabbit.

D) feEe| mETEARN #5t XEME UMK

2l atropine ¥R

METHee] BERHA BES = L8 ©H0.3me
[kg)& HAETREIET Er B zokeld fHHsiA
MEETFRIEAe] vebvk=] ¢t o= (Fie. 5) HFtHd 717t
$ K& 5~3.0mg/kg)S HHT FAA4E mET
Beo) —kiy o2 vieEbhht & EES g M Fis 6). =%
atropine 1mg/kg WigEH®% PR ##E0. 1~0.2 mg
/kg)S BEshd A METHREGS YA X8
4 o} (Fie. 7).
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2 AR M —HBETERRE REAA
atropine 1mg/kg H A0 v} KEME LIS Rt
A TEE mEES B ] ekgkt}. o] epinephrine
KE(Spg/kg) B —BH MRS b
vh I REET mBEEe R Eolel mEEHERe] WEL &
4t} (Fig. 8),

Rabbit

E) BIHBEEA #Hel B

E79 BER& Bllste ke @A 0.5ue/ml
o el A 533 HEBEHIIES 2ug/mld AL B
| B 2 ; BETES FESIRE. el 160pg/ml BLES Kk
Fig. 5. Effect of vagotomy on hypotensive action HAA- RSl B BEE] A¥E ETFs:

of the venom of Agkistrodon blomhoffii Ble g} (Fie 9).
brevicaudus in rabbit and cat

Fig. 9. Effect of the vencm of Agkistrodon blom-
hoffii brevicaudus on the isolated rabbit
duodenum

Fig. 6. Blood pressure after large doses of the
venom of Agkistrodon blomhoffii brevi- ) o BRIkl &t &
caudus in vagotomized cat
Secobarbital = JiEssE Ao 54 o ARAE

0.5mg/kg & HHEs BEEES] 60 mm H,O L1 &
B #nE Vel a(Fie 10) o Meslkifeme &
#9] phenoxybenzamine (10 mg/kg) & atropine (1.4
mg/kg) FIREZ s o).

Fig. 7. Effect of the venom of Agtistrodon cala-
ginosus on blood pressure in cat treated
with atropine

Fig. 10. Pressure changes in gallbladder of dogs
after venom and the effect of atropine

prefreatment,
Fig. 8. Effect of atropine and vagotomy on blood G) &S HEM
pressure change following the administra-
tion of the venom Agkistrodon blomhofFfii ERTEBEEIE #3 EERESWS 254
brevicaudus in cat U ARARS &7 EEALEK] et Aol 5
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Table 2. Number of precipitationi lines of antive-
noms against Korean snake venoms

Antivenoms |Polyvalent
Venoms n
A. cal. A. blom.| (Wyeth)
Agkistrodon calaginosus 5 3 3
Agkistrodon blomhoffii 4 5 3
brevicaudus

o] RS e o9 polyvalent antivenin(Wyeth)
of #HAE 77 3EY RS JebdekGE 2). &
B AR AgNME § S5A4ERnEE = 48] it
Brfgo], el ARAFmAMmMIES polyvalent antiv-
enin [He] = 3(A9 rlke] MERSIE AoE 1
ob(Fie. 11D 4=4} g B-EAEHMmERN & A= 4
@] BHEIE sk, 424 9 BEAAEMmE
3} polyvalent antivenin [Hdl ¥ 3¢ @It H
EEE BEL o g

H) SnHaE mFl #Hs N5

#ied] B 75800} WEAEHE 1BFRD MR 1084 gl
A 1~4Ed 22X Rt ol-> mE-S kREHEA #
Sty RpFREOEA KT WRIES BT a 26
A BEEC] B3 MEEPEEE BT 5 ¢ uk(Fis 11D,

g ol E BMES mEERRES T4y 7.5£0.08g/
100ml & 5.6~9,1 g/100ml &) #iEEsls;. SGOT 1

Fig. 11. Precipitin reacticn of venoms with anti-
sera, envenomed patient’s serum and poly-
valent antivemin
AB: Venom of Agkistrodon bromhoffii

brevicaudus
AC: Venom of Agkistrodon calaginosus
ab: Antiserum of A. bromhoffii brevi-
caudus
ac: Antiserum of A. calaginosus
P;, P;, P3: Sera of envenomed patients
pol: Polyvalent antivenin (Wyeth Lab.
USA)

SGPT = ¥y 14.5+1.13 ¥ 9.8+0.66 Sigma unit
o3 1HES £% 3~50 @ 2~33 Sigma unit § .5}
B Bl 8 EEE gtk

% ®

bedg-e e MRl AFEL dod oy EHE
2 KR5S 2 gEe] vhErh. B R iR §8%
MRS 3~39%7t BB = Fiiie] wel 15 He 6~
THZA EEES ko] @mIlelsl 2tk AR Eel
€ (Brown, 1973). ZAHE A REEE-S 20 %7
% BRES SaY SEN B Eelx gtk

Fedel 483k LD 503 F|igs] EHd »e) & 2RE
R.alvk, Mouse MR AR WIES LD 50T HT B

2 R Cobra %#t2 N.n. kauthia B Notechis
scututus 7} 0,03 mg/kg, N. naja 7} 0. 3mg/kg & 7}
2 ko] mRELE Crotalidae £}8] HALEARQ A,
halys blomhoffii = 1.3 mg/kge] . B.
= 19.3mg/kg = W BBEtln ko}(Schéttler,
1951; Brown, 1973). &R A vl 4xE
4 7A4 FIEA <l 1.79 mg/kg, 107 ] 0.86mg/kg
ol EEAFEL 7AAC 0.4mg/kg, 10AAe] 0.32
mg/kg 24 FHio 2 sHoe BT ] 22
o} ghol BEAA vielyk o BERE BT HEW &
HF#EE ¢ 4 v

Byl sEIES WA mEETR] fEwez
E}i}e] shock o] wiz] FErosbet. o] MBE FRRHES —
e R B W EE L HRRMEY ke
71l ® ol Hf#(Peng, 1952; Jiménez-Porras, 1968)
7F 9 o) MR P —KAYLE  choline #EH
o] Tk 2= histamine JWRE(FRIC] BiBsle] Qo)
ol HaEs Qv (Westermann W Klappe, 1960).
S Trimeresurus mucrosquamatus(Crotalidae £})
bedel k3 ME TR ETBEAE oV L
#F(Cardiotoxin) 0. [Heh LIERRET 24 BREI
v} gel(Peng, 1951). BB R miFEEs=
2] V. palestinae §E3E-S rhfElk o 2 FEEE  vasopr-
essor center & ESsle] RiBgyen KMMmEhige)
doldeta fEE 2 9l el (Jiménez-Porras, 1968). Z
HEl A Eo], oko] B ol kS HfEed &#
¢ BTl RS £ o]+ strain gauge & @
OiFEE-S A9 #ibrF o FETERC R REIE
& B ga HE GIHLEN B4 obFw s
7122 &4 Reol HMEE fEHEdE LE(cardiot-

jararacussu
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oxin)e] A ¢l=A o2 Hgi=lch, T atropine 2
RME&Esd L8 ﬁoﬂ T MBETER-S sgas] il
= e G Bl A SRR sER fRe -
RrEy MBS TRRel Yiehvin T s ug BY W
Mg MRSl WA A S Rl BBl feEel wIim
BETH-2 choline HfEflo] £f#lE -4

ok ol ¥ choline #1EAe] i A & Fifitk
QA= o o BERF ook Wrh. e EE T
Pl AEIERe) HfS A %8
choline M:fFJiel o2 HEE] HHES RLRct. M
(197502 WE#lkgfay hormone 91 cholecystokinin-
pancreozymin(CCK-PZ) W caerulein &} %R 7} dlh_/
roergotamine of {K&] A& W#aa ¢o 2 o7
EREEEEEY ] dibenzyine o] {KeR B & Wlaxslor
o] &= adrenalive # F 75§80} Bllo] #T dibenz-
BRET S Mgl AER A
dibenzyline JFjpEE# kY BEHURKIEA oFF #
#o) ¢-&3 ol ke fEf-2 CCK-PZ ¥ cacrulein
e eE B R e S W 4 gk kES
histamine JHE(EHo] ¥Rt 24F SRS-A, bradykinin
5 HEEA 7 =) o] fERE
pase-A o] #hdl fEAY Aelzta haksla o+
(Phillips & Middleton, 1965) iMi&#&i(neurotoxin)x.
BASRE Aelehe @SR Ao May &, 1967). 282
2 Bolvk ke histamine &  REDEL] —
i OBERY Acle mEE TR S BEE v dles #
il o},

Viperid % Crotalidae $le]] &= hemorrhagin o] 4
5} (Jiménez-Porras, 1968) Crotalidae flo] Edl+
WEE i hEE B RdA BHE R B
A ERE el B ww olw WEE fFde
hemorrhagin 8] H£S EHI= o HHEE METE
2 —# FEiRe] 24 2wl

peFE PR SRR mE TR KT BEBER
b AR F EiRe R s e ol 2 [Nshe WPRE
Z A AL @rh(Peng, 1951). ol ERAERA =
histamine &7 Faive) et AE(Westermann 8
Klappe, 196008} 24 Naja najaoll A& L#iEe] F
Mol EFe| et HEE gl 27 (Bhanganada ¥ Perry,
1963) Naja naja atra o} 4= 583k neurotoxin ¢ £
3 BEFRBLIEY] curare BERRELL b4 BAHIL BE
o]t #4 Peng, 1952)% ¢lvh. Crotalidae Blof| &
= Crotalus horridus ¥:55-& TRRHEE, DT,
i 8 wimEge] =Y MRS e ERe du

o2 A7

atropine  FijREE R

yline ]

4 serotonin % phospholi-

(Wit'qam 1933 o) AfEMe O KMol &
RS KT ACEANo R DR T
:uTAol Hie] B 4 glod mR A TIERER
2 AL PES HIAAE F B deR nop
BRI E hfEle BotE A el a3nE i
o ORI M ETE KT M THR2®  shock o] whA
FE-alE v \ ek eh B RS iR AEE

i.f 54 8 4w ‘]’ - ﬁi@%ﬁﬂﬂ?ﬁﬂ-—q B
ol A £ 5 KRS Ve E Aoz el BS54
b Ak gdd w ol Z 5fES] BEY el o
%8 FERkEcr. ol Minton (1957)¢] Crotalus T
Sistrus e SRl Al 4~7RES] REFIURES WET
A= HLE BE LP»]-L}L— Aet EZE EFAR) A
A8 pEE = AT JEB o R RSk 488 U
o] ¢l polyvalent antivenin (Wyeth)s-2] [Z e
A 3ES HE M&cho RS deb SEe LER
Yot g 4 <= vk 5 polyvalent antivenin
(Wyeth)-& --2vhebo] BlemRg s id
ol WREME-S gkl Bch e} polyvalent

N

~antivenin 3} [fEshe 254U A RAEA SR

Hel ol & it st
5% <+ gdb. selA polyvalent antivenin 3} K
ﬂ}'l. ﬁ”‘tf??“] PRl 1% ?‘t&oﬂ PS5
#elA 2 A MEAs o2 BRE REel v
%EKM AGTARAE 4 5EY HE M rcu
?i ] PR ] HHE B EhY d= 7

2 3ol ol E MY P AR R 9
°]-’r" fElle FfEY & Rk
2= FHewGARRE wEmd A el o aighiel

FHGoxindelbw i

f

f—r'

H

e el 5 el A S E B fr
slon ol A moet @Al EREHR
B4 b AoR Ak sEhg «J(W%%aﬂ-

ﬁ??rﬁd&fv* A= Al bl feS BRgela B

o] Chang ¥ Yong (1969)%] $fiFoll A o} 7o) #EF

of el HEsle HFR(toxin)®] 4 Tile] A7)

ol oll HBEEEe] Zehe] NS HiREEEde] & odolix

7 —@ mEe R W kel MR HEE
o

7
BT oA Rohy] s Eelzha B 53l

i B
Crotalidae B} ~ #fpel Axws)

I
brevicaudus), B2k

el RS

(Agkistrodon  blomhoffii



122 —&iFHE S 4N T BEE KE B BB PR

(Agkistrodon calaginosus) % 7} 52 Agkistrodon
saxatilis)®] EEFS HEES LR 2 BEd H
g fERS PR BARY Hdsl oh-ge] FmA s
o] iR RS MR REE HEd o5t 2
< HRE A9k

1. &EERAZ FHeEERd < 211~273 mg/ml 9
BEEESe] aBARL ol gEfEe] vk v LD 50
< 7R 8 1076 H|EE 4ERAHe] &% 179 9
0.86 mg/kg, &541#e] 0.40 2 0.32mg/kg & 7H&
Aol o] el 10Ad I 7A SAHEL
2.29 mg/kg 9},

2. BRI RS FEEESY 19~2219 &K
A5 8ls 2~30 9 isoamylase 77 #lo] B o).

3. EAe mekeld] AxA B E5AFHSE KRS
mg/kg) FIRA AT AR SR MR TRRe]
e LRAAE BT mETRE Rkl EHE
soleh, LER-S MBS RS #Eje] el It
T ER  OHESE T ARl BB Rolgldh
27 LB E B8 ¢+,

4. ke METRPRE KEMIE YIE 2 atropine
(I mg/kedREEE H#E Y —B THRA meEd = 5l
Fhe] ¢lglvh

5 B EXBY B PR kFoR ML
Mo, KEBACR BEE ETE Jebige

6. $ERES SO BETd ST BERES BsH
3. phenoxybenzamine (10 mg/kg) ¢]+} atropine (1. 4
mg/kg) o 2 S okt

7. BEA B ARARL & A JiRKES A
ow old 4fEE MHE HBHFEHES Veldoh
Polyvalent antivenin (Wyeth)-- %% 3] FL@IL
ot s gt

8. WEEMERE MFEAA mEHd A3 kERins
BT + 993 MFEEH, GOT 3 GPT ¢ #FH=
A=t

PALES] BEERE KXol BEE Mitv HHd &
3 MEREAEE Bty AR EHEER Lk
£ RET 5 93 METEREHS choline #HRst
igEslAl pREEtel el #Rd . A —Enge s
= ERARARE RET 5 A0

(R #0s 52T o] FuemEEe] mpesn
WAl ErEwEE 4 Bk @B o2 Bl Sister
Rose Guercio o] =%}
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