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Lgadund _ Tauaqtaﬁﬂ 91584

Mulsenay 7 aﬂwutﬁatéauaatﬁa{ﬂnﬁuauTﬂuaqLaﬁu 2las9a Tuiradndu Godnd
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tna11ﬁuﬁeLﬁuﬂaauﬁqTﬂﬂ3§ﬁ1uﬁeﬁL%enu1 freeze drying ﬁaﬁ11ﬁﬁ13ua1ﬂaﬂnﬁua
2. uaall,, (LD ) nuwaﬁaﬁ%u1uﬁnaﬂa1uﬁ1nﬂ11ﬁwunw1nﬂn 18 nfu et
50% ﬁaqdﬂuaunu111ﬁ§uunﬁ1i1un11ﬁﬁa
3. 1naau% (biopsy) fla nﬂiﬁa%utﬁaaﬂnafaasﬂaenun?aﬁn{ﬁmuﬁﬁaﬂiﬁﬂ
adtﬁaﬂw1ﬂﬁnvﬁ
"4, wiieTad (pethology) tﬁuﬁﬁw%nﬂ1ﬁ1aﬂ§ﬁtﬁavﬁuuﬂ1§an1unaeisun
ia 1 Tudeme ofer oo tadvosnuuacind maaraufimiSa e Trauay
n1iflalsn
5, ﬁTaiﬁau?a;ﬁaétan (necrosis or cell death) 89 n11ﬂ1auaetﬁaé
wariforfa a ﬂ1ﬁﬁuﬂamaes1enwan1&nﬁaa1nﬁtﬁa41d¥un1at5u1uu10 (lethal
injury) ﬁet1a4n1ﬂ1utﬁaLIaﬁuiaﬂ1u1snnﬁuﬂudan1uﬂnﬁiﬁ
6. Tauaqtaﬂu 81a18d (cosgulation mecrosis) funrTRNeeaLgad
uautﬁatéatﬁaaaﬁntiaéuautiatﬁalaaafﬂos&uu1ﬂzﬂaauwadat53@ FnvasfTas8auuy
ﬁuaqutﬁuTasciaauactﬁaLéaﬁuaninuusaaeaﬁamsiu1ﬁ ufdnuastad Tadlasari Sen
srliindong
7. Tirfuoed 97as8a (fibrinoid necrosis) fun1inev09iTaduay
ool RasnnTud ﬁnuuetﬁa{niatiatﬁaauﬂﬁuﬂaLﬁutﬁatﬁavﬁuas1ﬁﬂﬁnumzuaa
1ﬂtua{naatﬁatﬁatﬁutuﬁaaq
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RAY (Karlsson , Arnberg end Eaker. 1971)
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1, ﬁugtiﬁ1ﬂﬂﬁ1ﬁa1nuuun%#auasﬁiuﬁ naeinedand  anmrning
tﬁuﬂuﬁsqnivuﬂﬁnguaﬁaﬁa uastmir Idude '

2. uanlooew «Bndimud YuTo-fnd 70 584 (cation exchang
Bio-Rex 70 resin) ufinfadvosuSinluTousn |

3.. irvavaneiioiofuantu Snnordien vfufy  0.09, 0.20, 0.14

war 1,40 Tuaﬁaqnu1ﬁﬁtaﬁtnn1 fliat s.5
oinad

t. soduififauin 2.6x30 (qufiums

2. ';aéaa;ﬁuugndqu (fractional collector) % LK Ultrorac R
va3uin LKB UseindaSien _ |

3. 1ﬂ§aaTan1sqanﬂuuaa (spectrophotometer) 4y Du-6 yo9udtn
Beckmen if3vinAandgainin |

e Sunas%4e

Lo wrssdiweantule-15nd 70 o8y 1ua17asa1ﬂﬁﬂtﬂa¥uau1ntﬂﬁuae%tﬂﬂ
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oivfu o0.20 Tuanaannwﬁﬁtaﬁtuns §iLa7 6.5 ac1unaiuﬁ 1MW6 2. 2.6 x 30 tﬁuﬁtuas
Auldarwgs 25 (oufiams

2. uwuaaﬁuiﬂﬁqaa1iasawaﬁﬂLﬂafuauTnxﬁauas%tﬂntﬁniu _0.09  Tuade
qnu1ﬁﬁtﬂ%tuﬂ1 fliay 6.5 Isang 2 iraetSuasimuntes L1 78y

3. dwuaﬁfasa1aﬁvg 10 gnuwﬁﬁtﬁuﬂtuas ﬁﬁaa1atﬁaﬁuﬂaeﬂ%n1miu1ﬁu
50 §afindy fa anu1ﬁﬁt1uﬁtnn1 atlumedudl  sedrearsaeanaividafusy Ty tan-
ovdinn 1fufu 0.09 Tuadogmnadinians Qios 6.5 sunseiolifilushusenanaatud -
(ﬁatﬁaﬁaawaanﬁuuacﬁaa1uaﬁ1ﬂ§u 280 wluims  fdrrirfvasavaneiided
oyt Senoriani dudv 0.09 Tuanaanu1ﬁﬁta%zuas fiot 6.5:

4 feuifussdie cconcave salt gradient) 500 anuﬁﬂﬁtﬁuﬁtaat
1aua11aeawaﬁﬂtua§uanTutﬂﬁuauﬁtaﬂtﬁuﬁu 0.14 Taaaaanuwﬁﬁxaﬁtuﬂs fiioy 6.5
uay 500 anuwaﬁtﬁuﬁtuns uasa11aua1ﬂﬁﬂLﬂa{uanTatﬁﬂuasﬁtﬂn tiufu  1.40
Tuagaqnnﬁﬁﬁtaﬁtums fiar 6.5

_5. tﬁnuﬂnéauaﬁsavawaﬂaana1naaﬁuﬁ1ﬁﬁﬂ%n1a¢naaaau B qnu1ﬁﬁ-
liuﬁtﬂﬂ? &ru1a8001 fluusndau ﬂ1a1saua1aqnaaaatiuuaan1ﬂ5ad1nw1qaﬂﬂuuae
flarwedy 280 Tuines

6. 1quduuaacﬂueﬁuan1§ ﬁcadn1a1ﬁﬂaTﬂ1ﬁutﬂaaﬁu __fwdasdinlima
WuaTishu, drnnufuf nauuaﬁﬁﬁﬁﬂaatau1iﬁuaaﬂa1ataa (an uarordfa Tadu
taaiAaLTa dely

2. mainalusfuanyiiveaifd (Lowry. 1951
Asiafl

1. @saeae A @ aTasandinesarduoiua fudu 2 % {uarsavang
ToBontaaTonied dufu o.1 Tuanaanu1ﬁﬁta§tuai
2. f1TA¥ANE B 1 awsasawﬂaaﬁtﬂaf fardn dufy 0.5 % Ty
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dsaemreledley Tuunaidoumdian (dudy 1x

oMWY C 1 MIAANANIINTAYRIY A 50 anuardigufoums
‘WaraTarang B 1 anuwﬂﬁtﬁuﬁtums

4 mTaeant D ¢ @vvavarasanvedfueadiatand 1 daw fudndy
1 du

5. -aﬁsauawﬂﬂugﬁﬁc1ﬂ1§uﬂnuauﬁug uaedrufiuentd

6. dayluamieduds (bovine serum albumin) (fuggavareTysiu
wwige A dudy 1 Sadndadosnurediguhans

7. drsaearelnifianeaalad (dudu o.15 Tuaﬁaqnuwﬁﬁta%tuﬂs

gungd

4

tﬂ%aqﬁadﬁnwsqanﬁuuae

1. ﬂﬁawsasawﬂﬁuaﬁﬁa.nwinﬁﬂ%uwaTﬂsﬁu 15105 0.5 aPUﬁﬁﬁtﬁuﬁtuns
ﬁat~aa1a1ﬁﬁﬂ%u1m?ﬂiﬁuaﬁsuna1q 20~200 {yTasndy MearTararele Buananlsd
0.15 Tuanaanuwﬁﬁtaﬁtnai uﬂuﬁmaﬁsauaﬂﬂ ¢ ¥uag 3 aﬂuwﬁﬁtﬁuﬁtuﬂf L1gn
1ﬁtﬁ1ﬁuuasﬁa1fﬁamuﬂﬁﬁao (25 pawnigaLie Lﬁut1ﬂ1ﬂ1ﬂ 10 Ui

2. (fwasavane D vSaneg 0.3 anUﬂﬁﬁtﬁuﬁtans cagn 1%L fduudn
ﬁa1ﬂﬁamunﬁﬁaatﬁutaaw 30 wnfl

3. fﬂawnﬂiﬂﬂﬂﬁuuaauaoaﬁsauawﬂﬁ1ﬁﬁa1wuﬂwuﬂﬁu 650 ¥I1ULIRT

4. awunwﬂ%umeﬂsﬁuuaaawsaaaWﬂTﬂﬂlﬁﬂu~1ﬂnswuu1wssﬂunaeawsauanﬂ
Tusfunmsgn (dayBuanigfuty fysanalusfufous 0-200 TuTasnfn #o 0.5
annwﬂﬁtﬁuﬂtuﬂﬁ
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3. muindwoedifneciamalad 1an mudfranndusetniafn  (tebs

and Seamejima. 1986)
#11af

1. ﬂugﬁﬁe1ﬁ1ﬁuanuauﬁvguﬁaud1uﬁuan1ﬁ
2. argararniduaq ‘
3. aravarelaifoveanlsd (fufu o.15 Tuadaanuﬂﬂﬁtﬂﬁtuni
s, @gaeareiedesndlnon 4.124 ndy 1uaw1auaﬂaTitﬁﬂnnaa114
0.15 Tﬁaaaanuwﬂﬁtaﬁtuns 1§3783 200 anuwﬁﬁtﬁuﬁtuﬂs '

galnad

1. xa%ao@uaws
2, tﬁ?aaian11qanﬁuuae

S#dBunis83n

1. wdsudrTavaneldunelanl flduneanlsldudaws o0.5-0.8 annad
ciufiams tudnsavaneldiBoseaalsd  (dufu o0.15 Tuanaanuﬁﬂﬁtaﬁtun1 1uas
40 anuﬂﬁﬁtiuﬁxuns -

2. 1 fev savdrsacaslil fiay 6.8 dreartaranelnidevurdtnea

3. tfvdinIgenfuudszasartasarsldune fiarweniedu 900 waTuiums
Wiflu 0.600 drearsavareluifisnaatsd o.15 Tuadaanuﬁﬁﬁta%tuai .

4. uauawsava1a1ﬁuaqﬂ9uﬂn1 2.8 annﬁﬁﬁtﬁuﬁtuﬂs fiufugufung 0.2
annardugufiuns auﬁaunnﬂ 37 geintardea  (Buiaan 10 uf

5, fﬁawn11qnnﬁuuaaﬁnaﬂnawaaﬁu 900 wiluwiant  dwaflddruiamn
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ﬂ%uwutau1ﬁﬁﬁﬁ11ﬁawnwsﬂﬂn§uuaoﬂ 900 ¥1lulans anad 1.0 Safieadi 109dn.

maganfusaefi 900 - Tuar 1l (Lee. 1979

Jd (Lee.1979)

1. ﬁuaﬁﬁc1ﬁ1§nanuasﬁu¢uﬁasdauﬁuﬂn1ﬁ '

2, aﬁsauaﬂauunﬁtﬂauﬂaai1é \fufu 0.04 Tuadoanuadindiuas

3. avravaneTeifevaaoled dudu 0.1 Tuaﬂaanuﬂﬁﬁtﬂﬁtuﬂi

4 anacarsordatafiulurtad udy 0.1 Taanaqnuwﬁﬁtnﬁtuas

5. @avaredaniad lantenfanfn SoiBuasavantuautenineansacans
lTonsonanfiu  fudu 1 Tuadoannadinfiams  fuarsavanele Reslonsonled
ifufu 1.75 Tuasoanunadiafiuns usasndan 1 do 1

6. asavartnsalalasaasin (fufu 3 Tuadoanuafinliums

7. asavanoiadtaaaolsd (fudu 1.8s Tnadaqnu1ﬂﬁtﬂ§tuns

A1 Sun1934e

1. wafmanTasanelivg ﬁﬁaaﬂwiﬁauaaﬁﬁﬂﬁaeasﬁﬁaTﬂﬂutaatnatsa 1u
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2. fdsaninge 1 1ﬂéu1utafaeéua11ﬁqunqﬁ 37 aanntaded fuiaan
3 unf

3. fuartavaraoedfalafuluflud waomae 1 anUﬂﬁﬁtﬁuﬁtuns uaeily
au1uta§aoaua11ﬁamnnﬂ 37 panngarden  fuiaan 10 und
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6. fnininTgsesosttalafy  Tanldnaou fufurosordatatu, s
1,000 2,000 5,000 7,000 uarx 9,000 lulasiua
3 iwﬁ1ﬂ17qﬂn§uuaeﬂaea1sﬁ¥ﬂ1ﬁtﬂﬂudﬁq1nn71ﬂuwﬂ751u e 1ddoy
1uTﬁsTuanacav%ﬁaTﬂ§uﬁluﬂaaq -

8. ﬁwuamn14wu1uau%ﬁa?aﬁuﬁqniaTﬂ71a{ Tagt0vdwouovtfataduiSudy
A 10,000 tuTativa - €1u1uavﬁﬁafaﬁuﬁtnﬁaa§ tﬁan11€1uauTuaasﬁﬁaTaﬁuﬁ
anlalasladfie 10 uof wldAuonfSRvasordRaladuioatnoLga tfugla

9. iﬁdwuaaﬁﬁﬁuaaauﬁﬁaTaﬁutaatﬂatfﬂtﬁuqﬁﬂ1uawiasa1ﬂﬁug 1
qnnwﬁﬁtﬁuﬂtuﬂs nﬁtdaaﬂ%uquﬂiﬁutﬁuﬁaﬁn¥u1ua11asaﬁnﬁug 1 qnuwﬂﬁtﬁuﬁtaas
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5.mamdinufiuly ueall, . <o) ¥

(Karber, Mayer and Manferd. 1961)
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1. ﬂugﬁﬁaTﬁYﬁuan navﬁuguﬁavdauﬁuan1ﬁ |
2. ataeaelvBoveasledi fudy o. 15 Tuasioanyadiadiung

1. waonfas wouifuBan uwn 1 anuidrhi rufcamg
2. wyrnfifidwingar 18 ndy
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A1 3 uﬂﬂaﬂ11ntﬁnﬁuuaqﬁugtﬁniﬂﬂﬁﬁoiﬁiﬁuan uazsdasdrfiuentdlunnamn
drrut fusiu
aawutﬂuﬁunaaﬁﬁgtﬁ11nnﬁ1£ﬁﬂug vice winfae 18 nfy
dmroeing Tumsmdeanufini Lo, ) «Sadndusio 0.2 qnuwﬁﬁtﬁuﬁxuﬂsl
ﬁugﬁﬁa1ﬁ1ﬁuﬂn
1 ' 1,25 2.50 5 10 20 40
1 0,153 0.305 0,61 1,22 2,44 4.88
11 0.029 0.579  0.114  0.228  0.456  0.912
v 0.030 0,05  0.318  0.236  0.472 -
¥ 0.145  0.29°  0.58 1.16 2,32 -
Vi 0.011 0.022  0.044  0.088  0.176 -
Vi 0.003 0.005 0,009 0.018 0,036 0,072
Vil 0.001 0.002  0.003 0,006  0.12 0.024
IX 0.004 0.008  0.016 0,032 0,064 -
X 0.001 0.002  0.004 0.008  0.016 -
X1 0.002 0.004 0,007  0.014 0,028 -
X1 0,002 0.004 0,007 0.014 0,028 -
Xiti 0.008 0.016  0.032  0.063  0.126  0.252
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1. tﬂﬁnuaw7asawaﬁveﬁﬁo1u1duﬂn uasﬁueuﬂaedauﬁuﬂn1d1ﬁﬂa11uLiuﬁuﬂae
Baalishy @umiang o 1ua11avaﬂaT1zﬁannaaiié 0.15 Tuadoanuediadiuns

2. fadrsacarglufe 1 Y3umT 0.2 anuwﬂﬁtﬁuﬁtuﬂs timaiduiRandy
ﬁnmquunw1ﬁﬁﬁ1nﬁnﬁaau 18 nfy Tagldwy 5 drdomrsavaroudararru fuf

3. ﬂuﬁnd1u1ungﬂwﬂnaaunasﬁ11utﬁuﬁuﬁaeajsasaﬁa “w¥ennifivls 24
#Tue

4. wamyaneaaefild druoamndn woad sa AWAHVRY n1f1ua§. utead

WABUYULMGR (Karber, Mayer and Manfred. 1961)

Qﬂinw1ﬁ1u1mnﬁd1 woafl ,, e wiffee adived, (nieed waruauiTe
(Earber, Mayer and Manfred. 1961)

n = X, -4 (§i-1/2)

n @9 log uaahl

X, #fa log 1aa1uﬁaﬂﬁgﬁLéuﬁﬁ1ingﬂw1ﬂ1ﬂ 100%

d @2 log 1aedﬁaeﬁaacnw1nwssuniﬂaau1aﬁug

$i @9 WATINTYY response ratio .“

response ratio 89 5nswdaussni1adwuaungﬁnwaﬁudwuauwgﬁanaa

6. mInedsuntgainuniisifiotawtendion  (local tissue mecrosis)
mﬁnmﬂnﬂﬁnﬁmﬁiﬁme Untradermal) y$49091%% 30 3ngesing
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2. wwavarnlaifisumaolsd (fufu 0.15 Tuadoanadiatiams
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lﬂalﬁan1ﬂﬂﬁﬁﬂﬁﬂﬂﬂﬁﬁﬂﬁﬁﬂ 1, 6 Uar 24 ﬁuTna AuE Y

9, ﬁuﬁnnwuﬁﬁa1aﬁﬁuﬂaanwun11n1ﬂuaatﬂatﬁatawwuu%t1muaeaﬁnQQNtﬁatﬂa
' aue8anv

]aiinlga{ (Hoefer. 1990-1991)
Lar{bH

1. awsauaﬁaﬂuexnﬁiﬂaﬁﬁe1u1ﬁuﬁn ﬁuadauﬁ ! uauﬁuedauﬁ X111
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avang n3a 22,7 afy  lvarsasarentaloTaseaodn Sudy 1 Tuaﬂaanuﬁﬁﬁsﬂﬁtnns
tdung 150 anuwﬂﬁtfuﬂtuns ufrduh ¥ uasasy 3 fa7 13y foay IS 7.47
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asaenda 4.56 ndu 1na%u 3.0 ndy Tud 19%0%ues 1 Ba7 14y Gos 1HLE 6. 60

4. avsasaeivided nfa-iewnitde 1aa (tris-seperating gel)
aeanmmia 11,47 ady uasaearonalolrsrantn (dudy 1 Tuaaaanu1ﬂﬁta$tnn1
18unT 28.92 anu1ﬁﬁt1uﬁtun1 WAudr 198 uaes 100 anu1ﬁﬁt1uﬂ1un1

5. asavangivived nfa-aumafie 193 (tris-stacking gel buffer
solution) arvale nia 1.92 afy Yunsedomse®n (dudu 0.33 Tuaﬂaanuwﬂﬁ
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3t funn134n
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5. u11quuutaa1unaaetﬁ?acﬁaﬁ1{uan \uansaranaiied
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Abstract

Approximately fifty percent of the victims -bitten hy +the
cobra faces the problem o?-local tissue necrosis which is hard
to cure. Tissue graft has to be managed since a part of the tissue st
a wound is removed. It could be as serious that 1imbs wmight be reméved
to save the 1life of the petients. The purpose of this study is to
determine the fractions which caused the necrosis and to prepare

antivenom against those fractions.

The research .was carried out to isolate Siamese cobra venom
by ion exchange chromatography. The coluﬁn of Bio-Rex 70 was used to
operate the chromatography of 0.5 ¢ram of +he venom. Thirteen
fractions were collected and the proteins of each fraction was
examined for _ the phospholipase A, and acetylchol inesterase
activities as veil as the fractions that cause tissue nmecrosis.
Fraction I and X11I of the ion exchange chromaiography were found to
contain the factors causing +tissue nmecrosis. However 8
very low activities of phospholipase A, and asecetylcholinesterase were
found. The low activities of these two enzymes indicates a small
possibility of phospholipase A, and actylcholinesterese involving in
tissue necrosis. The ﬁbxicity test (LD, ) showed that fraction VIII
contained most toxic factor which indicates the containnig of

neurotoxin.



in ‘testing of fraction | and XII1 with polyascrylamide gel
electrophoresis more protein bands were found in fraction I while
only one hand was found in fracﬁion XIfl. In ancther test of these
two fractions with SDS polyecrylamine gel electrophoresis, the
protein Bands having wmoleculer weight of 10,300-67,000 daltone end

14,500-82,000 daltons wefe found in frection | and X1II respectively.

The last part of this study was concentrated on the praperation
of antibodies of fractiﬁn I agd fraction X111 and the neutralizetion
praperties were determined to be effective ageinst tissue necrosis.
The results echowed that bﬁa rabhit tissue necrotized by fraction 1,
fraection XI11 or crude caobrs venom could regenereste after injection
of entibodies againsb"ihesa two frections inta the vencom injected
gltes. *This finding will be useful to furthér develop and produce the

effective antibhady for treatment of locel tissue necrosis.
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