Chapter V
Discussion and Conclusion

It is well-known that bleeding can be a major

symptom of envenomizat&o\; F /rotaline snakes, commonly

green pit viper (Tr m!ﬁrus 44 and Malayan pit viper
(Calloselasma rhodo ng) i Th&&% (3, 5, 8 15, 16,
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Thrombin-like activities, thromboserpentin, of
T. popeorum venom is much less potent than C. rhodostoma
venom about 120 times either on fibrinogen solution or
normal pool plasma (Fig. 1, 2). Interestingly, Malayan pit
viper venom could produced reprolongation of clotting time

on normal pool plasma with the higher concentration than
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100 ug/ml (Table 2, Fig. 4). This may be due to in vitro
effect of more prominent fibrinogenolytic component of
large concentration venom on limited amount of fibrinogen
in pool plasma. This effect seem to be disappeared when

fibrinogen solution was used as substrate.
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7). Peak V appeared to be the

Following the DEAE-c éigkaése chromatography, the
—
Of;imes stronger than crude venom

coagulant enzymeg;gz:Ixibut d in. fractions II, V and VI of
2 148

T. popeorum veggpr’#’f‘

(Fig. 14). of c#r t a venom, they were recovered in
" 4 |

I\ & .
ctfon’é«} I, £ia III, IV, V and VI

(Table 8.1, 8.2), whe5easﬁiﬂe trqption IV was the most
. aha wdda

active peak (Fig. 15 'Tt wasggnuokimately 3.7 times more

active than crude venom.wjzhg; reasons for coagulant

1S could be either

activity appea;i ng in many venom fr

contamination Gf truely colqnf?h& é;mponent in those
fractions or properly presence of more than one form of
the coagulant anzymes qr sdbunltsa;“Thé’ electrophoretic
patterns of those were shown in fig. 20 and 21. Ancrod

was thg rﬂrlfiéd ¢0agu1aht ﬁiadtibn trom b. rhodostoma

venom (34 38), of which 2 ng is equivalent of to 1 unit
thrombin. (33)

Like thrombin-like activities, the fibrinolytic
principles of T. pPopeorum venom is about 17.5 times less
active than of C. rhodostoma venom. They have both potent

fibrinogenolytic and fibrinolytic actions. Inspite of
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powerful fibrinogenolytic effect, defibrination produced

by venoms have mainly contributed to coagulant activities.

(39) Their fibrino(geno)lytic components were shown to

have much weaker action than clotting activity with the
same concentration of venoms.
"!

The fibrinolytic activ‘i&ZK were found in fraction

—— )
I and V of T. pgggg;u; venom. Themﬁrgction I was slightly

stronger than “jhlffft‘ 

this action was

venom. Of C. rhodostoma venom,

_ff&ction I, but it appeared to be

i

less potent th cxude venom. This may be due to

usgd'épr i;olation of this fraction
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cbmponf}t Quyang et al showed that
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the purified frac iqn*fof . ﬁ}inégenolytic activity was

unsuitable conditi

or instability of/ th

-

completely destroyed‘Hat 60ﬁciqg,pn 5. 6 7.4 or 8.8. (44)
More appropriaraw::;

The f1brinolytic activity of T. popeorum venom was
quite difﬁurint f40n ﬁhht of Y fff 'ihoia venom. (6, 7,
44) The former was inhihdted by epsilon-aminocaproic acid
and Trgéﬁgok."btﬁ‘th§7iﬁgtgz'bhs ngtgiﬁﬁgégk§ﬁggested that
the méchanisms for fibrinolysis of Green pit viper venom
might be not only due to direct lytic action on fibrinogen
or fibrin, but also probably from activation of
plasminogen activator system. For Malayan pit viper venom,
the strong 1lytic activity should be due to direct action

of venom, but not involved in plasminogen activation.
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Platelet aggregating action of T._popeorum venom,
which was previously demonstrated by some studies in
literature (6, 17), was not found in this study although
the optimum contentrations of venom were used, as well
inhibition of ADP- or adrenaline-induced platelet
aggregation (Fig. 7. 8);£ﬁ;p Mitrakul's (1973) and
Talalak's works (1977), it Jsggned that critically low

concentrations gﬁprﬁye om; about. 10-78 wug/ml, caused

platelet aggreg

ontrast to in vivo findings,

thrombocytopeni ’jpiépély observed in more severe

cases that was to .poisoned by large amount of
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hus, ﬁhe mechanism of thrombocyto-
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't':hﬂ Greet‘l, pit wviper bite remained

venom. (18, 19,
penia in patients

unclear. They ma he ‘e ditbgﬁ Aamaging action on the

circulating platelets,- diredthhjgrega%?ng effect, or even

injury to megal

'ftion of these.

C. rhodostoma venom,did not have either direct
human pl&téigﬂ f dqgﬁevttinq _or pﬂatelet aggregation
inhibition effects (Fig. 9).v as reported by some
invest@g‘ﬁiotﬁ. (7, 23; 4§) /| Except | [for rthe study of
Ouyang et al, they demonstrated potent activating
activity, name aggregoserpentin, on washed rabbit platelet
suspension. (46) The different action of venom on platelets
of different species should be considered in the term of
different platelet structures or specific receptors for
venom. This aspect remains for further clearification.

Because of the very powerful coagulant activity of venom,
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using platelet-rich plasma for aggregation study was

limited to interference by fibrin clot.

Unlike thrombin-like and fibrinolytic activities,
T. popeorum crude venom possess about 25 time stronger
hemorrhagic activity than CJ’ / ostoma venom (Fig. 10,
11). By chromatograaﬁj the h%eomponent appeared
in many differeat™ . _ac ions - ‘ciu..}.l‘. popeorum venom
(Fig. 18), mcre/.‘j“‘

F_iq-. 449) . .

eak I, and" also in fraction I

of C. rhodostom

principles, it vl bet 4siﬁgar t.o ‘the works on crotalid
venoms by  many 111'5_&:51:19@ The fibrinolytic and

hemorrhagic act:.v:.tre{' werewtﬁitributfd in more than one

fractions of pui d components of f Trimeresurus spp.
(56, 57) Pur:Hied 2 t:lbriﬁ?ﬁeno)ilytic enzymes with
different modes ugg‘ act1on, Q /X -fibrinogenase digesting
speclflcali“yi t,ge O(QAD ;qb}:&n Q;t ﬂﬂidobém’and Is—flbrino— :
genase cleavz.ng preferdmt:xally the (B) f*cha:Ln, were

demonéﬁrﬁﬂeJ AN IS A :ﬁfsey

Trimeresurus mucrosquamatus venoms (57, 58). Two

ti i\iﬂ.ens’ wﬂsﬂ, and in

hemorrhagic principles were separated from Trimeresurus
flavoviridis (Habu snake), HR1 and HR2 (HR2a & HR2b), by
Ohsaka and colleagues. (59-61) 1In contrast to Agkistrodon
SPP.. fibrino(geno)lytic activities from either
Agkistrodon (Calloselasma) rhodostoma or Agkistrodon

acutus (Hundred-pace snake) venoms were mainly in one of
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the fractions, belonging to the class of A-fibrinogenase.
(44, 62, 63) In addition to the fibrinolytic, fibrinogeno-
lytic and caseinolytic activities, the purified
fibrinolytic component of Agkistrodon acutus venom
possessed hemorrhagic activity. (63)
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From electxﬁ&&etié‘(&gm they seemed that

) =
hagic ‘pvﬂng;ples of both venoms

'F!R Qaluh,*thun the thrombin-like

fibrinolytic and

moved faster, w

activity (Fig. Tqui,it was implied that the

fibrinolytic Eprincdples had lower

molecular weigh ag iit‘enzymes. The result

li'!

dy,qf I#ﬁ.ton on C. rhodostoma venom,

.HJ-

was similar to th

as shown in Fig. 22.
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5 ?f crotalid venoms
on hemostatic'piﬁcess : edjfibrino(geno)lytic,

hemorrhagic actigi ies, and even on platelets, took place

in the difﬂr%t%} '}%t&ﬂﬂrﬁmgq ﬂﬁﬁ distributions

of those qkematotoxic principles of T. (popeorum and
c. M\&aﬂﬁ@é«%ﬁﬂ “ad| apld\ & ana 12,
respect1vely. This was only preliminary study in this
field, the venom fractions obtained were partial purified.
Further steps in seperation and identification of

purified components should be proceeded.
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Table 11. Distribution of hematoto #& in T. popeorum venom fractions
Activity .-’ number
, ///Ew\ o lhardooidis:
& =¥
Thrombin-like activity - s - * + ++ - - -
: ey T :
Fibrinolytic activity + v jﬂ&“ﬂ»l l - - - -
Direct platelet aggregating
activity - - - - -
Platelet aggregation
inhibition - = - - o
Hemorrhagic activity et L. + v - w + ++ -

+ to ++++ represented degree of potency

" viagily ama\ﬂmmumaﬂmaa

L9



Table 12. Distribution of henm ’)nciples C. rhodostoma
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venom fractions.
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