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ABSTRACT

The Study on The Snake Venom
Jin-Seon Lee’, Gi-Rok Kwon'

* Dept. of Acu. & Mox., College of Oriental Medicine, Sang Ji UNIV

This study was carried out to invastigate the researches of Snake Venom and
snakes which used in treatment

1. The fist literature that used the snake for treatment is Shin Nong Ben Cao Jing

2. Composition of Snake Venom is consist of Enzymatic proteins ; Phospholipase
A(Al1-2), Protease, L-amino acid oxidase etc, and Non-enzymatic proteins ; Crotamine
(Cytolysin), Proteolytic factor(Hematoxin), Crotoxin{Neurotoxin) etc.

3. Main toxins in Snake Venom are Hematoxin, Cytolysin, Neurotoxin and
Cardiotoxin. Lethal dose 50 value of Agkistrodon brevicaudus is 4587ug/18g,
Agkistrodon saxatilis is 10.28ug/18g, Agkistrodon ussuriensis is 8.68ug/18g, therefore
Agkistrodon ussuriensis has strongist Snake Venom of all in Korea.

4, Pharmacological actions of Snake Venom are anticoagulatibn, thrombolytic
function, hypotensor etc.
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5. Systemic
Vomitting (23.19),
Dyspnea(17.6%), etc.

Fever(22%),

syndromes and signs
Visual

after  snakebite are Dizziness(25.7%),
disturbance(18%),

Headache(17.7%) and

6. Local syndrome and sign after snakebite is Discoloration(54.2%), Bleeding(20.2%),

Bullae(10.7%), Skinulcer(10.8%), etc.

7. Pathological syndromes after snakebite are WBC increase, Urine protein, Urine
sugar, Haematuria and elevation of S-GDT, S-GPT etc. These syndromes are leaded

by Hematoxin and Cytolysin.

8. Complication signs after snakebite are Cellulitis, Gastritis, Lympoma, Abscess etc.
9. Common function of Viperidae(Agkistrodon acutus or Zaocys dhumnades etc) is
expelling the wind(#£BLl), removing obstruction in the channels(G#%), antipastic
function(1Lf). And it is used in order to cure hemiparesis, hemiplegia, facial palsy

and CVA disease, etc.

10. Using way of snake for medical treatment is various like Herbal alchol therapy,

pill, powder and injection etc.

The Study on the Snake Venom should be carried out continuously for using of

medical treatment
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A dd IAFAY AF= 39 IF&
o] §-3t= AFEo] TEHAR I Yot
- d& 84 REYFE 52 (Botox)E AR
AA 7AF AGAHA AAFE F9 ol
9 6]R& Clostridium botuliumo] = A
FAY =2 uweleols wgd Ao F
vl AFgA s AR DA AFAGE
A (Acetylcoline)?] A E JAF2=ZH
59 A7 o4& ANEdE= o2 FL
Sted, tEEe Adoly Ade d%A
wd e, 22la uzte FEE JHE 9
LA & 5 FHY}A SE&HT glen,
$43 AF%E YEhI e RAe2 ¥y
g1 99° @A dAdNE e
=2 Ay X g9 o433y dFAH 3G
oji} F@A A3Fd ¢4 a7 E U
A B eyl ojsizre? ez @
4+ o) ¥y A8 dE= LUHEH
fRel 238 T2 U3 Hd g% dFe
el A zmgode Hoo 2L A=Y
9] JolElE SHAA RA2HA, 14
I3 A&Ho g dAFHoloryd HAjgtn ¥
T 9o

melA AFE 8ol welste AjEe A
g2 Wylew wAY 7lsAo] & AL
e AL FES nux Y € A
#Fol B J/|1E Fd 2 RaES 3FE
o old] W adtE wlolr)

1 . N
1. &% 2 W] 1 EL
H# TE(ADA7)Y U MBAER
o We Foz HoE 18] g, K
9] BHEARAC 973~974Q)dl= Y3}
AHATER)S XA (BHEE)So o) 4
AdA Flede Um, BRY FEBo

ey KEMAANE 17F o g7l
Aol disll AP 7180 =y, 1F
= ARAHHEEE)E HY(REES N8d
Wgo] k. B Fe] BRELS “AR
Afg"ol el ZAsY HEBEMme EJ¢
of B & XA T wj§Eo] ALS3Y
I, RREKAE “DHES REEL &®
FirigEol 7tste] vl QR (FiEER)S] 3
¥o st en o, :

A A5 dig A3/ A8t d=
Hl Reid&= 19639 ol x| o}al T4
BAe] A FSIERDE FEI9 =
A} & EE4 (antithrombin)olgl H &%
3, 19873 % THEEITRAAAE 4
2A 52 AAse “4HaAA (difibrin-
ated)EA"E TEYR ol FHAYAM
5o aHHolFIdE YREE IHX, FTF
A AgFestdol FIFEATE FH
ARALENA JHAETLE F2F 9
a2y 5 HJEAASY FEISD
1 Sged o)Fos AN AG
A E 7189 FEaARY 53T
Basgo®, :

2. &Ee RY

EAE 13 28N AZFY 12 HgE
A& AlEdE 92 74 £ 539
A olAT FHFAE FHN] ARG oA
Az FFe] Hste BEAFS 1
3] AFEA 150~200mg(l~2cc)y ER4E
NEVE %L AF U] kg@ lmgo 2
FEZFAL dodF AUtk

Christy'?, Wyeth Laboratories”, Suz-
uki'®, Yang', Sugihara'® 5 B3] ¢
A A5 AR FATH HEATL
2 FEH(Table 1).

...75-



- GBHlA SR, M2A 18, 8 M2%. 1999 -

Table 1. Composition of Snake Venom

A. Enzyme : 4%
1. Phospholipase A(Aj-2)
2. Protease
3. L-amino acid oxidase
4. Leithinase, AT pase, DN pase,
Ribonuclease, Desoxyribonuclease
5. Phosphomonoesterase Phosphodie-
sterase
6. Cholinesterase
7. Hyaluronidase
8. Glycerophosphatase
9. 5~-Nucleotidase
10. Endonuclease
B. Non-enzymatic protein :
1. Crotamine (Cytolysin)
2. Proteolytic factor(Hematoxin)
3. Crotoxin(Neurotoxin)

H E 47

1) 544 &3

7}. Phospholipase A

ol K530 MEWEL sty £3
&8 o7tk Lecithin® A-¢Yx]eo] &
X3 AYPAE FYAA lysolecithine 2
ZhFEREAAIE ZAR Bxgol oF
24,000°) ™, pH 5.9°]3tel & doj ¢tA s}
4 pH7 o]delA Eold =Ao] A4Ad
1= 4
. Acetyle Cholinesterase
CobraZolgt E&A13t9 60ToNA 10837
71Estd 84S FUsed 24 943
ol

t}. Phosphomonoesterase ¥ Phosph-
odiesterase

pH 90~95414 Hoje &AL ey
Y ol gL & 4EA YA ¢

o},

2}. 5-Nucleotidase

A AMPasedl % Eel$:s Zxoly
SEY Az, AF 2L A= &4
. EAFE 100008 xojn, Mg”dg
Mn"o] o3 @43 sU 7zn” 2 Ni”" o
E &40 AfE 80T=E 28 s14ds}
H g4d E83 €9,

vh 71et B

DNpase, Rnase, Dnase, L-amino Oxid-
ase, Protase hyaluronidase, glycerophos-
phatase5 9] o2 FAEo] AlEd] Xtz
o] oy 42 Qith

2) vla4 &4

Gunaosine, adenosine, inosine, cholest-
erol, lecithing8 {71838 FI|E=2E
Zn, Cu, Mg, Ca, K, Na, Cl, SO4 2 P:0s
o] EA%y.

ol T BEHEZ AEo] TAHY
Boy EAle] F7o] walA Neurotoxin,
Hematoxin 2 Cytolysin 39} 32}o]7}
At A HAFE L FAFge o
o] tt23 Aozt 9lev Neurotoxin®]
B2 CobraGollA AlgEe] & oz
Fadan o @ FAle g
Cytolysing &3l 2™ Neurotoxin
< Aol AZEFFE YellA Z3 XgS
o] Rt}

AVE9] A FATH ASaygdel @
g A3, 94 2 a2 AEE o]
e B 28 Fle 544 zue)
712 933U 477 83 E vlo|o

3. k¥ 9l #&E(Snake venomous Tox-
ins)
Ex EIW RAEH Ad £%,
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% 2 &8 Yehiy, 48 AFfdle
AALE doF F Ut} WY ExE ¥A
43 & 4 (Hematoxin), Al XA = A (Cytolysin;
Crotamine), 4174 % A (Neurotoxin) &£
2 3A dE §& AP,

Y E 2 (Hematoxin)e A3 AT
9l Mxue] g LY LEE Yo7
o Mg, AT €48, H}EEH A
AzrE, $IAAA 2 FE¥SFE ¢
oY, oo vy T FLEAS
& ByFgozH YAHJA ojFE& Fud
= E2EEN, 99l EI T i (Protea-
se), ATPase 5°] Uth. HALIA o&
59 €U Edd R @9y £
Fao 98 ¥AWY bradykininogen©]
bradykinin®. 2 #4355 7] dfiolzte F
A3 E42 Qs FAd5E mast cello]
Yy Aol ¥u|3E  histamine %EE
serotonin W ozt AHs Qo)
dARHELS 2 A FAERY T2
Mz E3 AL aA B9 &
of Ag&ste FAAAINAY, 2 &
AgeozN YALnE A, o=
s Aoy 2¥L LY & AR, 9
vtz d@d9$uE S FFAAEE
g = glod, o2 3o JHD
BAs, 84S 2 8F amylase A5,
gy 3d, B2F 28, d3E¥ Y
Z4E 4ol F U

A £A = 2 (Cytolysin; Crotamine)®= 3
#o YA R £3E oA FF, &
4, 489 2FAA 2 ¥F amylase
e, AR A5, gAY A R
Ao d¥ln AEF5E 4ol ofF
2 AXE #AY3E= BAEAN AJEE
&29 phospholipase A7} £¥34
(Hemolysis)% 3}9§, L-aminoacid oxidas-

oo 2 o et (0

e(LAOY ZAAXE HIdvtn LA
oy o2 3o YRS}, WY, &4
(Shock), TEFRN £ YA 5o f
g $ 99?.

N A A E 2 (Neurotoxin)e A XA}
£33t WEo &3] Fuldy] Wi A=
AM#H(Viperidae:Crotalidae)?] ©ojojm X
B8 2839 crotoxineldix gt} B
A2 30,0007} 3019 acromatic aminoa-
cidE v}g ¥ 39 1829 aminoite® F
AAHEARY  Cimoi776042N28536). 01
Nissel ik 399 w3z, A73Axe] J34
fag, Hol 8P4 A0 dds HgE
z sy, ANE MR 84 I
e doA 3% € c8FANE 1A
9?3 g, ARNFLE ABAX
of Z&3ted o} Y E 2 (Acetylcholine)s)
BulE A=A AAZEALHAES
s, oz e ZKuhH], AJofE
g, <@, Ao, AN, B8,

BAA 5L FIAI, 348 2853
e AZARA Fol #2E £ U7 dAE
o % APttt ARFAAGSNEY 7]
e Edo ¥ phosphodiesterase,
cholinesterase &9l Faof & A<
% 7}, phospholipase?] ¥3j4HE4] <% 3
i 2 o3 A EFH R 83
o fdtE AN®Eo] gtk ZrE
EddE HEAFHY 9sg ARAIE
=27} 9o, olg 43S A (Cardiotoxi-
n)@tix o}

o] =2 1 HE7|dd wet 871
Az 28® & 4 ArH(Table 2).

A7) BAE olgdx FAM Fdqd=
ribonuclease, nucleotidase 5 #HAHE
&29 DLF(Direct lytic factor), AF5¢]
g2 w24 3%  hyaluronidase 2
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Table 2. Main Toxins in Snake Venom

£ #(Class) ¢) Al (Examples) Z-&(Action)
a -Bungarotoxin,
a -toxin, oy <
a -Neutrotoxin ) SARAGE A3}
er_abutoxm,
cobrotoxin
k -Toxin k -Toxin FFENRFT 4¥E A
b Neutrotonin | B tommoronn feste PR ERAe 2R
eutrotoxin ur.lgaro. x1r.1, aNARGS Ao
crotoxin, taipoxin
X ) ) N7 2% felsd olAg
Dendrotoxins Dendrotoxins, toxins I and K 2etele ke ZsAlZIC
, ~toxin,cardotoxins,
Cardiotoxins | © > " e fEe,
cytoxin
28 dAFE5L FEsd A
Sarafotoxins Sarafotoxins a,b and ¢
4 F8 fET.
) Myotoxin-a, YEEEZ AAdgs &9
Myotoxins . .
crotamine AMESE g
x‘“"t‘”‘f“ 22 2u4ERE FEB.
Hemorragines Hucrotm'unt b g WAL B uij$ A
emorragic toxins a,b,c,.. o = ;
. 2ty 288 gud
HT1,HT2

glycerophosphatase 59 %477 dod,
ESALEAZA W FAUe] e uAEY
Agoz 4 ZAEFo] dojurx &
o

A SAE AuAls ARALSe] A
B AH(Agkistrodon brevicaudus), 34X A}
(Agkistrodon ussuriensis), 7t A EA}
(Agkistrodon saxatilis)® 3% 3 W3}
¥ E-o](Rhabdophis tigrinus tigrinus)&
F 4% EBA A3 A= =S
Ag Ax F2AY A9 LDs #ol
45.87ug/18g, 7HAAEALS] ¢ LDsgkol

10.28ug/18g, A% ALe] A9 LDso 3tol
868u2/18g0.2 Zo] BEE SAF
HE JARAY o) A Zgn®.

ARAL 2 HARAY EdQos EEW
F §A3 AL zZrE= serine protease @
metalloprotease %9 993 BE&Hair}
el A" ul 9len, 2AIAXANE K
w3l L-amino acid oxidase(LAO)E B
g PR gy

4. He] —Mm fEM
1) o) ae®
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(1) FFA FALo] glog, YoMt
& - AL FRo) gl
(2) A ¢ S AP Lol v TE
A 23 AELS EY2HE - EF2TA
grol =(triglyceride) ¥ T8 S F3 3
A FZANNE FALo] l&o] FHHUT.

) AEFAAZTH AT &

7} . AAEdE 429 A4 YA BE S
A8t FEo] A

U . AEL LM BEFE F7HAYI
I BIREYES AN HWAAE FUF
Al Z ). :

T . TEAY 2 ASd e H v)A
2dHE FZANA vAcEE sz, 7
o - REIEY FZTE FAAA HA¥8A
& sl Ago] .

4) A7 B AFIAY ZA&

29 FRXY @EY ALEd= 4
oqFe FgA a4/t AEd, 2T

INTRINSIC MECHANISM

—

r Subendothelial wrfnc? ﬁ‘

Xif ~—--~-m Xila

Protein € PR
xi e

Y

IX ——» {Xa

Phospholipid

Cajcium ions
Factor Vilia

Protein C
activators
X factor

[aae - X

RERFIR QA7 89 ddx @ g
ZFRx mad dRKREY 88 ¥ ¢
BF40 MAHAEHE, ol ABAZA
FRAAY HAEE A3l FEAINE
Ztgo] Q7] wj&olr}

2) 284 $59 dd B

AMSdE ¥44& &85 d98 8
A 719 Mg - MBRHEEE 23AA 34
& dAATAI T vAedS A
= ALo] o] HAENSS FEAZ

AlEe & R AR AFARIT 9 %
o] APHorE MIXE AAI}EZ YA
%Y ZF S leHEhniERE AL
g+ .

3 A¥R gFLa /A

o oA &8 g HEE ANA B
ol sled ¥y, dAay, dFga8 s
olt}. ol =433ty Jetdld Fig 1.3
21,

EXTRINSIC MECHANISM

L Tissue lesion ‘

Tissue factor
Calcium tons

¥

l P Pholip A,E

Xa X

™ Fhospholipids

Protein C
activators
Prothrombin

act

Calclum ions
= Factor Yo

i 1 — lia

Prothrombin activator
inhibitors

[Fhrombin-like enxy !

— |

¥Fibrog T

-  Fibrinogen ————————~  Fibrin

! !

= Blood clot

Fig 1. Enzymatic activation leading to  plasmatic coagulation
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5. BA R3] ¥ € 4

1) 249 3= B

ZAldl ERE 9 YevE BHge 75
Ao A% AERA dFe SDAR T
£% 4 d}.(Table 3)

866%E AAFALeH, FAdo AHF
Grade 349 ZFHE 27} 58% AE
Ak, (Fig. 2)

FEOME 2 Axs Avjega

- AGE goe A7 AT Hdd W
Table 3. Grade of Syndrom after Snakebite

2 5*| GRADE 2
%%
0 . FYx3, Fold 8%
No envenomation ,
I ﬁi L SURZ, §2, 1-5078) RE, 2711203 U] BE BUZAHC)
1 FE R 5‘41}3‘ 5%, 6-129A9 BF, 27 1224009 F9F, A2ANSA(-), Grade ]
Moderate o} 34§ 23, blood ocozing at bite site(-)
- 3 5‘-142}51‘, 5%, AL 124200 129K olde] RF QALnARE XHE
Severe ANEAH, grade] &0 F49 F£T I, A0FA9 33U &4
W ARRE ZTAWE F4E A, BFol FEAIAA AG(-), HAEE - AL - £X S
Very severe ¥, 299 PYFog A Aol A, A FTHEFAA Jdd F&,
9) A} ALY =R T sS4 e A7t B WEY AAz:

7t BARY Y] AR

Table 4= EAtagel g FH4AE®
E A Aolth. Grade 0°] 7.6%, Grade
10) 535%, Grade 2°] 332%, 281
Grade 3 % Grade 47} 47% 2L 1.1%=EMN,

Grade 02 #Alsre QA Wwol LAgsty
2 AdEc S0 A3d FRE9 o

FEol FAZY VAR e ¥ U
YAl vF AAHAY] dEolAuTE

YgAES AT W, BTY SAFE

Grade 1, 29

A s

g7 A A=59 4F SAAY ABFAe] uj¢ B

Table 4. Patients syndrome _grade frequency(%6) after snakebite

Hospital Period | Patient| Grade 0 | Grade 1 | Grade 2 | Grade 3 | Grade 4 Reference
Junnam 84-93 189 17(9.0) 98(51.9 53(8.4) 16(8.4) 5(2.7) AE4E F, 1995
Josun 85-89 110 9(8.2) 69(62.7) 28021 327 1(09) $23 %, 1991
Chungnam 78-81 183 12(6.5) | 122(66.7) | 43(2.7) 52.7) 1(0.5) AFT 7, 1984
Chungeup 90-92 165 12(7.3) 83(50.5) 63(3.0) 5(3.0) 2(12) 2AF, 1994
Army(Capital) | 76-81 117 14119) | 33(28.2) 61(5.1) 6(5.1) 3(26) .Q.HP“J 5, 1982
Seoul 88-93 81 5(6.2) 38(47.0) 30(9.9) 8(8.9) 0(0.0) 2&F, 1994
Yonsei 87-92 223 9(4.0) 142(63.7) | 6427 6(2.7) 2(09) AT §. 1993
Chuncheon 86-90 160 15(9.4) 72(45.0) 66(4.4) 7(4.4) 0(0.0) FE7 %, 1901
Total(%) 1,228 93(76) | 657(535) | 408(332) | 56(4.7) 14(1.1
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dAe wdx Azg.

@ Grade 0

ﬁ Grade 4

! Grade 2

B Grade 1 Grade 3

100.0% T =5 R = coce I

Junnam &
Chungnam
Chungeup

Seou |

* Chuncheon &%

Fig. 2 Patient syndrom grade
uency(%) after snakebite.

@
3

adHY ‘BEEAY FHAA AET
vhoh o], AANEAE AURez 27
Zo] 3y a@x AU A3} J&
o AALEA )@ TRBRA ¥lwA
Aobe Qo) felslol woin AZa.
adEE AFY olgelN WIYE B
e B A%3 $FAA7 desigds
Qo] FAHolol FYR By, EF =
A5 Fade] Aujdy 2I)|AEE £ E
3 3 A2 F4Ho] g3tHATE 444
se ¥ SASIHE PG @ o
N FEFold I Fo UaHA
Y7l 240 zAHe @A) werste] 5
A7t SAAEA] f8d dAEHE
axng ul® gl

4. 54 24F AAFH

=4 24 dRdEe A¥E 23, =

W

A% Yeye AJAFHPOZE HI)Fel
267%, 24 2 FE 231%I¥E 220%,
N3 o) 180%, % 17.7% 182 3F
T30} 176%9 AGA FEEHJew,
BE, 943, 24 & dodl=s A%
T A2$ 41t (Table 5, Fig. 3)

A71% 2 £F2EL phospholipase 5
o 2% YT {Yo W& FHo=R
AgHY, AAFY FA4M4 M ¥ 00
EE AASRE 257%9 BAIL dAUFE
dojle HoZ AFA FAlY EddE
433 A% AEY 471 T Ao
I AZdd a8y ¥ Bid 9l
#7150 wutap deto] AN AAH A
FEEfed, & AR SiiHE 3
o2 njFo] Hol EAld] uAAFAYE A
ANF F7A, B9 7190% wirt o ade
JAAAE .

BAY2

T AUze 382t WE W TE B w8 a4%4

Fig. 3 Graph of systemic syndrome and
sign after snakebite

N3, 9473, 2E, 24 A FE
e tad RRE oy, AFAAFL
g% FHez g9A Yo FIE FA
7b ARF A9 doe 2avh oy
180%°] o2 #AAM AFFRE o
o7 YRde FFA FAY AFE 4
3FFY AREF0] P& AAET, ol
dg a7 R 4] desite 944ad
= st

- 81 -



- CHEtetal Btsl X, M2 15,

EH H2%. 1999 -

Table 5. Systemic Syndrome and Sign after Snakebite

Syndrome Syndrome frequency(26) Average
Vomitting 64 1259 | 166 182 132 | 151 247 26.0 620 231
Visual trouble 114 | 148 | 186 { 322 | 127 132 | 121 16.2 31.0 180
Dyspncea 85 {185 | 107 | 94 | 145 158 72 128 325 46.0 176
Fever 150 {383 {1255 | 05 | 409 26.3 42 %56 220
Colic 50 | 148 | 127 136 42 101
Convulsion 7.1 09| 45 42
Dieziness 3211176 ;170 | 64 200 444 300 380 257
Headache 173 } 205 6.3 20 420 1717
Consciousness trouble 36 29 18 | 118 85 31.0 10.8
Hospital Junnam| Seoul | Josun | Yonsei | Wonju | Chungnam | Jungeup| AMY | Chuncheon} Sunchunhyang

Reference 5 lgezx sl 8% [uga ] 93F | 288 | oqn s (FE &1 HWAZ S

1977 | 94 | 1980 | 1993 | o | wa975 | 1994 1982 1991 1994

JY EA R Fol Algd dAdE
o]l BF T wWEd & nAHE 4§ @
A EAle) AAEe] mEeE, Wy §
o} Zo] SALg wddE 1 F4o] @
Holgtx Alg €t

o SA AREF F2FE

ol b

o Ri ok e rid (o ofy

]
rﬂ'.
Hl
e
-
o
o
o
(@)}
dl
un)
)
BN ot 1

2%, 8] 202%, 1y
2 Al 2z} 10.7%, 10.8% 18
o] 7t A AL, F+YE 59
B Ao.(Fig. 4)

Obmﬁﬂ-gr%W$
85y
o3

tlo <

Edems
Discolaration
Buttae

Skin uicer
Pain

Blesding

Tissua
necrosis

Qsteomyeiitis.

Loycal Syndrom

Fig 4. Local syndrome and sign after
snakebite

99.6%2 #=folA e

B ul
&5 42 W

S AAAQ g7 F 2 & g7 A
Ao BAAA FFo]
AL F 7}'7‘] Ve &
Atk e TFsA
o] 5AM} ofUAY ZAIGAEE g 7
3509, ge 7
73 %ol ot

o

He WAL

4L

A SR
EA7}E obd A48
2471 ydig= A

oz AZHw,
YehA

OJ- O

AN 7
Aboll w

k.

kg gl

o
=
WA

=

—
[o] - —=.
NT: %A]’-U—}\o]' o

=2

o) UEhgty] wEolgta &

742 & B A}

g3 gzer
Hol ez

YA B

Ags}

A mggse] 23

& A

TRy ?331% 7}
A E R A

O o]
< WAE

4

SR 22

g

Al

kL

Aew (Ao

AL 22 F AR A
Zege 94 249), 95 o
o Ao deA %g

3t

o]

AgoE TASHE B e & 9]

7] dEolth, 3F
9 AN YEId FL 59
ul A B &) & 4 (Protease) 7t

o] 99.6%,

Fhsol 3l

T%ol 89.7%
o B4 w

—

o
=]
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Table 6. Local Syndrome and Sign after Snakebite

Syndrome Syndrome frequency(%) Average
Edema 100.0 { 100.0 § 1000 | 97.3 | 982 1000 | 1000 { 1000 1000 100.0 99.6
Discoloration {1000 | 630 | 764 76 |18 224 | 339 58.1 542
Bullae 185 § 111 | 117 27 | 218 16 6.8 11.1 10.7
Skin ulcer 36 | 173 58 72 | 418 05 20 85 108
Pain 428 | 840 | 960 | 1000 | 99.1 1000 § 970 838 100.0 8.7
Bleeding 57 | 309 | 352 23 {618 0.8 45 202
:;;s;l:is 14} 123 29 17 | 245 16 038 100 6.9
Osteomyelitis 12| 09 9.1 37
Hospital Jumam |[Seoul  ljosun  |Yonsei [Wonju [Chungnam |Jungeup |ATmy  |Chuncheon |Sunchunhyang
Reference A (23 (1% |BE |URL | 2 {28 e.|eqAn B (587 5 |44
1977|1994 1980 1993  [1975 |§,0975 |99 1982 1991 1994
€ A, S8 FAdol 202%9 fA 4%, S-GDT 2 S-GPTY ¥+, ¥83¢
A wole AL vuIRAEL T F& WA, biliubin A5 5 FHo] Futg
T AR SAYel Aee ANBE 4 4 glen, oHE TS FY4E2

ol gAolAd g BAY XAIYA, BF
29 A4S 3 AL AFXAZLY 9%
Rojzt Az

3) A @ ey W 7 A?®

7v. g Esrs fER

Extmgel og oiyAQd WAy F
4e WdTE F7 o, =9, @k
Soln, @Al & TR amylase

2 AXAAELY 98 FLdd F¥1E
g YAd FolA 524%9 A WY
FF7t 7ME Y MY B EARIEE 2
AT, bWl e 251%, =9 15.0%,
= 175%9 x|l A ettt (Table 7,
Fig. 5)

Table 7. Pathological syndrome after snakebite

Syndrome Syndrome frequency(96) Average
.VVBC 67.9 74.1 66.6 336 27 40.3 | 46.3 479 52.4
mcerease
Urine protein| 22.1 420 284 15 528 16.7 | 149 153 320 25.1
Urine sugar 86 235 176 125 99 42 290 15.0
Haematuria 185 21.0 245 31.3 11.1 124 136 19 230 175
Hospital Junnam | Seoul | Josun | Yonset | Wonju |Chungnam {Jungeup} AMmMY | Chuncheon | Sunchunhyang

A% | 23| ¥ %, A%, { Uv4, A4 | 2AE, (248 5 #3015, -
Reference 1977 1994 1980 | 1993 1975 51975 | 1994 1982 o1 | HH7 5 1994
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Fig 5. Pathological syndrome after
snakebite '

4) EAF 239 gk SREE

EAmge) g% ez duHE ¥

FLEE B422Y, d9H44, Y, 24
d, ¥¢, B2, 939, 44984, ¥
F HE3E So] Hauggon ¥AAY
o] 187%, AFF] 126%= BT} &
Holglx, 948 E € 592 4% 93%
2 88%° @3t} (Table 8, Fig 6)

Table 8. Complication sign after snakebite

60 @ Phlagmon

Lymphadenitis

B3 Abscess
Arthritis

Gastroenteritis

50

40 Acute tubular necrosis
Sepsis
Pulmonary Edema

30 Death(%)

20

0 & i : ;-
e by Qa =
81| 3 2| 8| 3 8
S1 3 51212 5
3 S 55 =
= - =
i 5
Fig. 6 Complication sign after snakebite

each hospital.

AL oF AlYE F2 FAA
Hojglom, WA S uie o3
SN FALAS) A FHAFAL
Axg A7 F gdegien, Bay

4

> (2

Syndrome Syndrome frequency(%) Average
Phlagmon 54.3 16.0 31.3. NI 55 10.2 5.6 187
Lymphadenitis 14.2 74 284 49 48 25 31 93
Abscess 14.2 9.9 26.4 2.7 1.6 1.2 5.9 83
Arthritis 9.3 1.2 5.8 04 0.8 38 3.6
Gastroenteritis 100 25 254 126
Acute tubular necrosis 57 1.2 29 04 11 13 2.1
Sepsis 0.7 1.2 1.0 0.5 1.3 09
Pulmonary Edema 0.7 25 1.0 05 1.2
Death(%) 7.1 0.0 49 0.0 2.2 0.0 0.0 0.0
Hospital Junnam | Seoul | Josun | Yonsei jChungnam| Jungeup | Army [Chuncheon

A% |9¢F | 5 | ¥ 5 Al 5, 2, (oA FFE) 5
Reference 1977 | 1994 | 1980 | 1993 | 194 1994 | 1982 1991
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1399 EAtnYe wEg FAAAF-AER
FolA 119 (84.6%)0] Aoz FAd v
3t P oz wgron 99(69.2%)
A SGOT7t A%sle F4E Susigdd.
FEEold RFIFH Fol FAHAAF-H|
fad gAdE Bad v glon o 3
A B dgde] EF 9 AdEEdE=
e FAAan g4ds, AEEY,
Auk& g bilitlubintkdtmd E¢ FA4el 4
s i} ke 288 B YA€
S, A4V 2gF ABgYPoes FFX
AE oy FE42E FAq3A g A
B2 uYd 6dFolof F42FF, T «
w=lo] s o] A= AR F vt
22 HYsig o, uAdFEA 108 F
EE 284 23z A3 gAFgE o
o3 AGAF A YsedE AFHUL
U F43 g2yqu®.

ANE AAAETH Bl SAme ¢
3 FYFL o] BT dad »
At A8/ dAddE AL ANA
on, E3 AF Z7|GAA HEs]
ojAe] ZRE AYAEH BAF A
of A3 X thgo] WEd A7 F
Aol a FA = 9l

6. Wo) A Ot KEEM 13

x99 5 E79 W Uity
gog ALT Aol MFEAEY W
ALe} oF 9] Q&AM WiEte] AT T
Aed, TEHoZ HA, Rk, LK &
Sol o), REEE, FAWE $EOR
WA, LERER, MEEE BERE, A
FESS Aadva sigen, oy, 7
A, AR, AR A, A, ade 2 A

|44 A3ty 53 Zoh

1) W3}a}

ol HEE(Zol 87,9, &Enait
INERE, KETER®,

718 (2289 ojoke AT
B: 4R2AH;Viperidae)oll £§ 3AEZ
Q1 2 B A (Agkistrodon acutus)®=E 238
A}(Bungarus multicinctus Blyth)e] A=
Az, B3 Lo ZFst WIS AA
d3 ARG 3¢ SWHow BRE 3
futgoz wEo 2y R¥e|r},

X B2 A, 2P, U, 3, 3
B, BA, FE, BJAYSA B
s E U Qe Az 23y
B Qe 2o ey AAGE AA S
i dwigbe] ®r7F O Pe RSt Y=
Aol d ko,

ME 99AR AYe F2 g4,
Eno EdFdE g SENED
o) AAAE, vigs] LUNEY YA
A ZANINE FRe] oo

Mol e B &B/S sk: HEST

HH R

ESTX  BA, B, LR BRRTE
 FAKE hEOREN, LHTE, i
BEe WERE, WMASE EIINE
K@t axe A% 9

MM 2ETe Ao EHIAQ 9zt y
2ol gz M2E ALL T34 339
TR gero] f1o AAM WeE o
£33 EEo] LAY 2L BEo) chyn
AAL & Qonz AFEZe 2] ¥
t}, ages RE FHIH FHuE o9
FA& Arsy, £Fo= AT FAYA
g AAUE, WNESE T Fo 2L
Anse, =2 wHEG gH, BRIFS
Zox $89T o] dox REL FH
ibidEsrERol ol HAEH Zeold) & -
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BRAS Az
£X FuE AASND FFo) $5G
g H2g AAST Adste A
28 4~12g v
BIE SHNARS} FZTo| 3o &
@ A= Beg JFch
BRAZNN RBEES
At
ABREVNAE dE FIHEBE
Ao HROBEN LH5TFEAL KRN
PN Jgmo] dEAs 99X g}
Hg £}l
78 WE AW 52 ugsd bEe
Nz,
G AR Aose wPste TEO
Z AP MABSFE B
22A SHEL wigstd ulEL M=
Gia=3

=mstelPa &

27 22A5E WiEste R4FH &
ol B¥ T2 AF AdFSH RN
A% 2 Az

5 % E2Y AES Ags=d QoA
OE o WRG Fou diFe] glen,
53 BEe HEHAN 44 IRSAE 74

d Fo]l o] Bomz o R & "z

d7ted Evwt deA so gt 4
Az WE wean TN 2ol W
A2 @A Fu 208

(FZFAGY) M= S@aTERe
Eo] i3 ERBESN 2IF AAAE
3 $¥4E 2 Y7 LPNE S FHEn
lom £ =& XA Yol RAEE
Fole g4 wiuislel etha oy,
B (KBRS ASE S5 EM Zd
o] A= Ay MNAE, nlge
$¥HNEY ALuEANE0 Yz, 1

FL HEL 2¥NHY FYBo2 aAF

of WHd $HY 2¥L It K
Btk $$8xE, dAFAgAZE
2 $IFFLE  Fd AYFAQV
injectiomA] & - A9 JAPAZEL o
=

MBY WstAe] 2 Ml BE Ay
FA ANE WEse] BES LHT
% ORENE AESAY EREESY
RES ¥

(1 %784

Sulg AAST K 94 FFa
Yoz #AME, viuAY, BEY, AT
AAE Eo Az},

@ HEed
ge &3 @A Bess Wipmlol
S, |

(3) ABRH

Bnle2 ¥4 ATAL, AFHY
e AR Yol

@) SHFARY

e FARALE] ThEY BEEE
& A=sr @)

FFaWol} &, § A B FALH
5 theatAl A E .

2) Bt

ol (Ex3): B, gt Bt
e 29z BB, RAR, SR, #EEA
fretns 2o,

718 o] ke HEERH(H AL} Colbride)
of £g& FHAFEQY 2xAHZaocys
dhumnades (CANTOR))Y] ZARAE, o
g3 stgd 283 WA AHE AA
sl durgoz wheo] ARJ

AXl FF A, A, A, BA, B
AR SANA dedo
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ME 99ud 221%, AW 1.7%

Mol e F &¥Eaa ks H#sH

HE 33

BEFX HA B K BERARWR
B, MAKRE, HROBMES, PLETE, H#
BE® WERE, MANE REEE.

Mid BEFL Ausl HFESD FE3Y
5ol AZAS}, fArEt R o] Y
okt AZFFHAIIE &%l Yo TH
g2 uEFAH T3} FFoE FUY
Absta HHAESE F& A8}e 8.9
4ot =8 EFS ARAIE £¥l A
of 274U NFFFE a5, vbF
AAH J{YP = Amgr

% ARE AAS}L &5 AAY
Addta FFE SFANIGS 228 &
2 ulsidoe] g wrix o

88 6-~16¢g

2IIF 83 AFAE= B4& 7@

st _

AZ Hvl 2% FH FF T& v}
o FFSu=E AA uEE S
A =3 1ExFo=w Fto] gAlstm ¥t
Aol BS3 & A3

WA ©F & mgdsty R4F &4
FuAE ANE5g¢

WAL BAL 3 AUFFES sty
REAAG AL, U, SAZETFT F
£ X33

7. o) BERN EAS 1 HERE

1) A= J&5%

A HEF5L ¥ HEuAY, 5
dA4 HdAgdye] gAY S FHAE
APsty HHFQo] 7EHOE ALY
BSol ANgded, 83 ASYIAR
A (Svate) 0.25¢9 & A g

250-400ml o] SAA HHF F 1Y 1
(&FS AF 1KgTF 0005EH=2 A4
AP HFYsted, F9U 28 B9 4H
W&ol AGen, 21~28¥UL 3dlte] A7
BHgoz FG®, AL wa =g A
dAgFel N3 dEoz2 AlL3i=
2= ALHo] A, ASYEARAL Y
) ¥ (Nifedipine), AE¥EAR H2EZY
(dextran), @4l & 7139 A=gy A
AAWNE gEo2 AMREl7] A v A
28 Jte B e

2) A5 284¥

e Ed Qe ud FHirE o
2 gojalg BAAL & 7] HEd
YAABAZ o 8d & uow, wyo)

%A} (Malayan  pit-viper, Agkistrodon
rhodostoma) 9 &Y (Eastern
diamondback rattlesnake, Crotalus
adamanteus; western diamondback

rattlesnake, Crotalus atrox)9]l <ol A
Edd dAAEAU Ancrod, Catroxase,
Crotalase 5ol di¥h, £, 48 2 vx
qx dAEAZ  AgHz ok
Ancrod(E.C No. 34.21.28)= #ZdolEA=
g &9 EEVH {KAE  serine
proteaseZM 204-& dAdo =2 AAAFHE
A3 HRYUg BT Aol AHE
ek olye, PA-IE #FAaA7IA, FDP 9
D-dimerE #A2A71E &%°] dgu B
2 ¥ glth.  Crotalase(EC  No.
3.4.21.30)= Crotalus adamanteus(Eastern
diamondback rattlesnake)olA F&d
esteraseol™,  Catroxase™ Crotalus
atrox(western diamondback rattlesnake)
dA 29 ESNT FAE A9
metalloprotease®] T} &% ol AF 7

._87..
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ule} o] A ARAL 2 HARALY
Edo gl 9l EHELE $839
dAANBAE AL st AFE =
Yol NE Axgan sled, uAw 59
Zul AL wio] EAH Agkistrodon halys)ell A
%29 arginine esterase® A}83tq 44
A o4 JsA4L FESAEH, o AE
2 Jud £d¥L qien 933 EF
W3 28 YAgm g4 Uvkn B
Ao

8. Rt ERFRY

D A5E guldisd &322 AL
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k. S RAFS APt $4Y BFE
A5 AR, FAY AFodle I
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Ve A AHES FASoRY e
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7 18 (A43:100,000~400,00002 W&
ASole AHES FASFRT. ol 4wt
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4 - v}d &¢Z(Batyl alcoho)5 & F 3t}
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YnBAA FN FAE, 9aP A A
doke FYT

6) Fadl BA5AA, ANSHAE
ANGe olF F1¥el S4E AE ASE
Feok @, 2750 HBAAIFE A
Z87 Folsjorgny.

7) <ol 180/100mmHgR t} L& &
o) A LFHFo A g,
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.o

9) #ATHAsFoIY HAFABAEL
E3] F& g3ty 443 ARFo oy
He Algdn.

100 94 2oy £3E 9% A
Lol 54 @A FHHAER olF EF
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Rt

11) 49848 AfA YA ol
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olgl AE o|Fo] AFdHA ALEE ool
Reg Alsdt.

m. &

1. e ofoz AT Hxo EFS



- $EEOl Ust XM LE -

AEE82Z(AD 20022 Alg9).

2. A5Y F8 AHELS Enzymed2
Phospholipase A(Ai-2), Protease, L-amino
acid oxidase %], Non-enzymatic pro-
tein®< Crotamine (Cytolysin), Proteoly-
tic factor (Hematoxin), Crotoxin(Neurot-
oxin) T2 FAGY.

3. ZAY 5994 ¥R =4 (Hematox-
in), A EAE A (Cytolysin), ABAEA(N-
eurotoxin) 12|31 435 A (Cardiotoxin)
7} 3, AR E9E AEe 43 LDw
ol ARA:E 45.87ug/18g, 7HA|AEALE
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U] BX3E SAFAAE HEREAY
%¥o] 713 73ttt
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