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Chapter 1
LITERATURE REVIEW
Introduction
Hematotoxic snake bi problem in Thailand. In a report of 1631
venomous snakes bites fromaP e v ce ;_7‘ afland, Chaisin Viravan et al (1992) found

that hematotoxic snakessompE=td 89% 0 mkes. Of these, Green pit viper was the
most widely di Micll aturibiite o of all venomous snakes. In this
series, patients had"fo Sl l/5 B\ \ pital for species identification. In
i \’h\ akchai Limthongul (1987) found

Bangkok, Kaysom
that green pit viper wa 94% of all venomous snake bites
coming to {Ihula]on . Green pit vipers in this series

kes with red tails. The two most
are Trimeresurus albolabris and
Trimeresurus macrops (ggeiy il Piboon Jintakune, 1990 ).

| Although most victimg per bites experienced mild toxicity, Suebsan
Mahasandana , Yapa Ji ! itarangk (1980) and Chulee
Mjun]ml(lggz} tSWithGreeupitvipe;bm

were identified by p
common species of e

I.H; A0 be s QI RS lour Weeks, ™ it some cases the limbs
.la‘ : j Sl } !t r'ﬁ nAp ylaxis (Suehsan

\| N |
hilrlllif : .. irl|||| ) ﬂ,l ‘ i|: :|:.. :'il':li Iﬂconchl-ﬁion,
becauseofthah;ghmmdmne, the significant morbidity and the possible mortality, Green
pit viper bite is an important health problem in Thailand.




Effects of Green Pit Viper Venom on Hemostatic System

1. In Vitro ies

1.1 Coagulant Effect is the strongest effect. The venom makes blood
clotted through its “thrombin-like éffe cuts fibrinopeptide A (FpA) from fibrinogen
and causes FpA-less fibrinogen g0y ike the effect of thrombin (Gaffney, March
and Phumara Talalak, . : Veve jom can not cut fibrinopeptide B (FpB)
and can only weakly sEFTREESSCtor J(I11 WGt B 0 ses to thrombin effects (Gaffney et al,

e S50 ferafore Sotsare friable (Chulee Mitrakul, 1973 and
Phumara Talalak, 197 / F A ‘ dwere reported to be 7. erythrurus and

iedif 1572 1977 and Chulee Mitrakul, 1979).
T. erythrurus migh // e B \Wehris aud 7. popeorum was a misnomer of
"l £ 40" @10 published evidence that the venom
N pecies in Thailand - cuts FpA from
{¥&vent species of the same genus have
ririx contortrix venom cuts FpB (not
0 pit viper) cuts FpA (not FpB) from
1) 5-- ay have the effects that differ

human fibrinogen.
different effects on fibri¥geg
FpA) but Agkistrodon rhod
fibrinogen (Gaffney e 197¢

endogenous plasminogen activator system in human plasma or a fibrinolytic agent in the
venom which has the binding sites analogous to human plasminogen activator, so it can be



inhibited by EACA. Studies in related genera revealed different results. Russell's viper
venom did not have direct fibrinolytic effect (Mitrakul, 1979). Malayan pit viper venom
has direct fibrinolytic effect but, in contrast to Green pit viper venom, can not be inhibited
by plasminogen activator inhibitor (Chulee Mitrakul, 1979). Amuparp Lekhakula (1988).
revealed that thrombin-like effect and fibrinolytic effect of green pit viper venom were
each in the different fractions of the venom .

1.3 Platelet 2
activity in a certain range Of

1, pit viper venom has platelet aggregating
. rakul, 1973 and Phumara Talalak,
1977). Peng, Lu and Kif .» M(1991) extracted Alboaggregin A, B
"‘"*--. platelet glycoprotein Ib and
led to platelet aggréSauas®™ W af/ 6t & W99 widReiig, Lu and Kirby, 1992). These
mhstmlr:&s may be, % /1 E i \ 2let glycoprotein Ib in certain

2. In Vivo Stuflics

2.1 Defibilatigzziirg ibrinogenemia with normal levels of
other clotting factors is charac ndrome (Chulee Mitrakul and Chaweewan

Impun, 1973, Sug Chulee Mitrakul, 1982, Sukon
Visudhiphan et a ‘ ;.""1 on et al, 1990, Chan et al,
1993). 'I'heﬁhnn : ; “'] .ershortened euglobulin lysis time

(Chulee Mitrakul and-Cl gemmlmpml,bﬁ Sukon Visudhiphan et al, 1981 and Chan
| Een an Srifith (1 l itton et ). The mechanism of in

fibrinogen - fibrin

weak activation of factor XIII. In addition, the effects of intravascular coagulation such



as microangiopathic hemolytic anemia and organ ischemia due to thrombotic vascular
occlusion are not found.

Hypofibrinogenemia and FDP elevation take more than a week to return to normal
(Suebsan Mahasandana et al, 1980) and the fibrinolytic activity in patient plasma was
reported to be persistent as long as 6 days after bites (Sukon Visudhiphan, Boonyuen
Dumavibhat and Mukda Trishnananda, 1981).

A

2.2 Thrombocytop -""[f W d that the platelet aggregating activity of
the green pit viper venom m platdets in vivo ( Chulee Mitrakul,
1979). Malayan pit vipe : -ﬂn effect in vivo like that of
Green pit viper. Nevciihg “yenom action was platelet aggregation
inhibition iz vitro (CHul ‘\K‘ - anism of thrombocytopenia in
each species is presanfly 0 N\

Physiology of F bring

Fibrinolysis is a se fibrin clot and maintain patency
of blood vessels. In hum#¥ ,  broad spectrum proteolytic enzyme,
plasmin (Hajjar and Nachm :n; ; 3 ition to fibrin, plasmin digests fibrinogen,
clotting factor V (e ailll Mann. 1088 dVIII, complement and various

extravascular prot _— :',! be in the inactive form called
plasminogen. molysi nogal activator converting inactive
plasminogen into its acti ﬂ:rm or p Various kinds of plasminogen activators are

R ?ﬂﬂ’ﬁﬂ‘iﬁﬁ

| ‘ I""
an plasnnnogm activator in plasmn {Wlm and Caplmn, 1985, Wun and
Capuno, 1987 and Collen et al, 1995) and contributes most of plasminogen activator

activity in normal plasma. The main source of plasma t-PA is endothelial cells (Kooistra et




al, 1994). t-PA in blood is rapidly metabolized in the liver (Emeis, van den Hoogen and
Jense, 1985) with a half-life of only 5 minutes. Various physiologic and pathologic
changes stimulate the release of endothelial storage of t-PA and thus cause highly
fluctuating plasma t-PA levels.

2. Urokinase-Type Plasminogen Activator (u-PA) u-PA is produced by various
tissue as well as stimulated endothe srondahl-Hansen et al, 1989 and Niedbala and

\|
Picarella, 1992). In physiologic s& ' ’ in plasma is not important. It is now
believed that u-PA functionSssSifinly ¢ ‘,_,_d__,,; ar (Vassalli, Sappino and Belin, 1991),
for instance, tissue remoASIRS=C

lasminogen activators from many
biological sources 3 o WL 1oed therapeutically as thrombolytic
agents. The exan Iy Collaborative group, 1992),
Staphylokinase (Coller @ 100 re bat plasminogen activator. Green
pit viper venom has Aveall™ ot {Chiloe Mitral 1973). It remains to be
clarified whether there i #fplasibmaszedfigtivai ithe venom.

snake venom enzymes have direct
Miégsh, 1994). However, this effect
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In addition to plasps
fibrinogenolysis (Ouyangl Teng

———
=

has not yet been dw‘,,.
wl":

The crucial meck :..

p]l
sm of nurma.l hat t-PA activates plasminogen

ced markedly during

activation reaction up to 1500 times of baseline (Hoylaerts et al, 1982). This mechanism
localizes fibrinolysis to only on thrombus surface and prevents systemic fibrinogenolysis.



2. t-PA release t-PA is released from endothelial cells after many stimuli.
Thrombin effect and venous occlusion occuring during clotting process cause t-PA release
(Kooistra et al, 1994). This mechanism is predominant in the microcirculation which
occupies relatively high endothelial surface area (Francis et al, 1994),

Fibrinolytic m]:i]mnrsn]so roles in controlling this system. c; antiplasmin
is a specific inhibitor of active pia \ {/ apidly forms complex with plasmin and
inactivates plasmin instant "'-_ dan 0 _d_____ 1978). In pathologic fibrinolysis,
excessive plasmm ar - anfipl: il results in fibrinogenolysis. Low

:T using antiplasmin depletion (Collen et

al, 1995). Plasmine o \"r ), the main inhibitor of plasma
plasminogen activatos ,f ly mplex with t-PA released from
endothelium. The so helium, megakaryocyte and other

: \ \\‘

e le phase protein (Brommer et al,
icci et al, 1985, Bevilacqua et al,

tissue (Colucci, P
1993) that is elevated

1986 and Luskutoff, 194 iper bites have not been studied.
Antifibrinolytic drugs ﬁ == TiaSnic acid and EACA are lysine analogues.

Thﬁ}" blu-nkp : .‘1III1|‘IE;:;;'I yindi I-i,.l snﬁnogﬂl maﬁug effect of
plasminogen {;’m *’p Direct fibrinolytic action of
green pit viper venc "'ﬁ inl €6 Miteakul, 1973) suggesting the roles
minogen activators ﬂnd‘f’ibﬁniﬂ eractions

of plasminogen, plas:

called secondary
hsis : : 3 DIC (Francis and
Seyfm-r., 1987 and Fukao et al, 1992). However, plasminogen activator activity is
uncommonly elevated (Francis et al, 1987). In a large study of DIC, shortened euglobulin



lysis time (ELT) was found in only 10% of cases (Spero, Lewis and Hasiba, 1980)
suggesting that most released t-PA in DIC was complexed with plasminogen activator
inhibitor (Asakura et al, 1991 and Fukao et al, 1992). In some models of DIC with
shortened ELT and elevated plasminogen activator (PA) activity, fibrinolysis is considered
inappropriate to coagulant effect. These conditionsshould indeed be called “DIC with
hyperfibrinolysis” rather than “pure DIC” that has undetectable PA activity.

Fibrinolytic responses to DI | flgf -omined by the underlying diseases of patients
(Takahashi et al, 1990), “Wwibiition (Awef DIC such as sepsis and malignancy,
fibrinolysis is not profi R rtic s "‘fu;-g an acute phase protein, PAI-1, is
§%Wsidie proportion of t-PA to PAIL-1 is less
than normal in sepSis L Il A i ." s hypofibrinolytic states. DIC in
Russell’s viper bites 4/ ’f” e s s are not elevated (Than-Than
et al, 1988 and Woogt / 1989 ¢ .{,..,-  Fibrinolysis in these models is
most likely resulted § ./ e Of “ ,\RL plasminogen activator activity
locally. ‘

1

‘ ated in liver cirrhosis (Takahashi et al,
1990) and acute promyele v skahashi et al, 1990). Liver is the most
important organ thg lize O¥3). This explains t-PA elevation
mhmmsmes( DRCKTT AL T PATAmO-Cr a1 Violi et al, 1993). However,
results regardmg he ! ? -a‘-‘;{ ontradictory. High (Boks et al,
‘normal (van Wersch, Russel and

DIC with hype

demonstrated. Nevertheless, ELT is an inaccurate test (Booth, 1991). It depends on
fibrinogen level. In hypofibrinogenemis states, euglobulin clots are very small or even



imperceptable and result in false positive ELT. Moreover, ELT depends on endogenous
plasminogen activity in plasma and plasminogen depletion in hyperfibrinolytic states may
result in false negative ELT. Therefore, determinations of fibrinolytic parameters are
important for elucidating the exact mechanisms of the hyperfibrinolytic conditions,
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