Chapter IV

Results

Crude venoms

Thrombin Activity

Both T venom possess

coagulant acti direct fibrinogen

clotting to ¢ &the venom's action
seemed to be sed and transparent

than those in. Their actions on
fibrinogen solution able 1) d normal pool plasma

(Table 2) were compamf,ﬁitgm (Table 3), as shown

They were concentration-dependent, higher

concenercihd b AN HNSHENRS cacvrine somn

On fibrinogen solution,s T. popeorum venom’ gave mean
°1°tti%ﬁq'a°\a ﬂﬁmu ﬁrﬂ ’-J'n%.l mr&lation of
20 }xq/ml, and reduced to 107 sec with concentration of
2,000 )xg/ml, whereas C.rhodostoma venom gave mean clotting
time pf 121.5 sec with venom concentration of l)xg/ml,
and reduced to the plateau level at 4.0 sec with 500 }xg/ml
or more of venom (Fig. 3). Similar effecﬁs were observed

on normal pool plasma, except that Malayan pit viper venom



Table 1.

Thrombin Activities of T. popeorum

and

odostoma Venoms on Fibrinogen Solution

(5 mg/ml)

Final venom
concentration

(}.lq/ml )

- 2000
1000
500
200
100

50
20
10

. g 29.3-- v

3.5 ﬂ‘LlEJ’J‘HEJV]ﬁWEJ’}ﬂo‘i 4.0

o 122 0 lﬂl 0

rhodostoma
2 mean
4.0 4.0.
4.0 4.0
4.0 4.0
5.4 5.2
6.8 6.5
8.0 8.0
14.0 13.9
22.4 22.2
36.8 36.5
63.5
121.5




Table 2. Clotting Activities of T. popeorum and

C. rhodostoma Venoms on Normal Pool plasma

Final venom Clotting time (sec)

concentration .

().lq/ml )

m C. rhodostoma
@ 1 2 . mean

2000
1000 L0 % 36,0 0 2304 2
500 8.0-257.2 '\, '19.0 19.0 19.0
200 e 1
100 O
50 138 28
20 22.0  22.0
10 38.6  35.2

5 | 50.4 50.2
2.5 " 75.8  76.4 76.1
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Table 3. Coagulant Activities of Bovine Thrombin
on Fibrinogen Solution (5 mg/ml) and

Normal Pool Plasma

Final thrombin ng time (sec)
concentration fibrinegen s oL Sn. normal pool plasma
(unit/ml) - 2 mean
50 4.8 4.8
20 4.9 4.9
10 4.7 4.8
5.0 6.0 5.9
1.0 19.0 19.4
0.5 33:4 30.7
0.1 6 96.0 95.0

f
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produced more prolonged clotting time again from 9.7 sec
to 11.5 sec or more with the venom concentration of more

than 100/nq/m1. (Table 2, Fig. 4)

By parallel assay method approximately 3 mg of

e |

T. popeorum venom has anieéégzplent clotting activity of
1 N.I.H. unit of boyine thro bt

>Lai" Whereas only about 25 ug
- —
of whole venom fo .

3

ti;- d@tivlties of T. popeorum and

fida u{c o

C.rhodostoma venoms ere. iliﬁstr&teh in Table 4, 5 and

Fig. 5. Similar th’thromb__jfbtivity, the fibrinolytic

activities of both venoms w@e@J“dose ?9pendent The mean

lysed area ">‘ﬂ‘ ig 580 sq mm with

T. popeorum veegm concentration of 0 2 to 20 mg/ml, as

from 62 to 88845.sq mm with 25 to 1000/pg per ml of

rhodostgmg Venbmm ’5'

Normal platelet aggregation patterns with wvarious
inducers : ADP, adrenaline, thrombin and collagen were

shown in Fig. 6.

No direct platelet aggregating effects were seen,

neither with T. popeorum venom concentration of 1.0-50 ug
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Table 4. Fibrinolytic Activity of T. Popeorum Venom
(25 ul) on Fibrin Plate

Venom Lysis zone (sq.mm)

N \: \ ’ 2 e

concentration

(mg/ml)

316
144

20.0° 600 580
10.0 PR N 461

U
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Table 5. Fibrinolytic Activity of C. rhodostoma Venom
(25 ul) on Fibrin Plate

Venom Lysis zone (sq.mm)
concentration .
(ng/ml) mean
1000 888.5
500 473
200 307.5
100 144
50 105
25 .62

AULINENTNYINT
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per ml (Fig. 7), nor with C.rhodostoma venom concentration

of 1.0-10 ug/ml (Fig. 9A) on human PRP.

Platelet Aggregation Inhibition

After PRP were pr:&dézjfd at 37°C with 1.0- 50 ug

inhibition of ADP- or

- aggregation were
ed with thrombin and
g}arly.

o

ostoma, there seemed
to be also P-induced platelet
aggregation (Fig. enaline, thrombin and

collagen. leitation:zof f;,; s happened with higher

re interfered by

concentration fht venon -becau&w ) f?ﬁ

MEINININYINT
0 TP 71 Fomeng a1 kst rimons nave

hemorrhagic activities (Fig. 10). Their response were dose
related as shown in Table 6 and Fig. 11. fhe MHD of
T. popeorum and C. rhodostoma venom were about 1.2 and
30 ng, or specific activities of hem?rrhagic activity
of venoms were 0.83 and 0.03 MHD per Mg protein,

respectively.
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Figure 10. Venom-produced hemorrhage observed from visceral

Q B |
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$:hS L84 Y04
Various dilstions of 30, 10, 5, 1, 0,5 and 0.1
"Iﬁé inlo;i'nh:§55,-of TH pOEQOrﬁﬁ'aébvv) and

C. rhodostoma (MPVV) venoms were used. Normal

saline solution (NSS) was injected as control.
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Table 6. '!lemorrhagic Activities of T. popeorum and
C.rhodostoma crude venoms on rabbit skin

emorrhagic spot (mm)
Venom amount C. rhodostoma
(pg) 2 mean |
30 0 9.0 9.0
20 0 6.0 6.0
5 0 4.5 4.3
1 5 2.5 2.5
0.5 0 10 1.9
0.1 0 “0.9% b.0
NSS control. 0. 0., 0.0 0.0

AugIneninens
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Isoclation and Fractionation of Venoms

Using DEAE-cellulose column chromatography, kthe
T. popeorum venom was separated into nine fractions
(Fig. 12). Two fractions were obtained by simple elution
with 0.05 N ammonium acetaﬁa/ #JJS.O, and the other six in

the first stage gradient elution “none in the second stage.

e D S

f _—_a V S

In the 83.6’#6 ,

separated into

_bi . the C. rhodostoma venom was

Vtiohs.(tig. 13). Four fractions

were eluted by

= )
el
S
S et 'Eﬂf:ﬁ‘—
b - £, :
Thrombin-like —activity —was recovered in fraction

numbers II, V éﬁp vi-of 3. pgngggﬁg'véiom (Table 7), none

R

in the rest; and in fraction pumber I, II, 11, IV, VvV, VI

of C. ;ggggg;gmg venbm.(Table 8.1 and 8. 2) ./ non in fraction
VII.

For Te popeorum venom fractions containing
thrombin-like activities, they were all more potent than
the crude venom (Fig. 14). The fraction V appeared to
exhibit the strongest action. About 100 ug of this
fraction has an equivalent activity to 1 NIH unit of

thrombin.
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Table 7.

Thrombin Activities of T.

on fibrinogen soiution

nom fractions II, V, VI

Final venom

concentration Fraction II Fraction VI

(ng/ml) 1 2 mean 1 2 mean

500

200 34.0 34.6 34.3 30.0 28.6 29.3

100 55.0 53.0 54.0 44.0 46;0 45.0
50 90.0 90.0 90.0[7 = 16 € 76.0 76.0 76.0
20 170.0 170.8 170.4 ) 142.0 141.0 141.5
10 272.0 270.0 271.0 - 49.0 49.0 229.0 228.0 228.5
s ﬂum%mmmm

2.5 156.0¢ 159.0 &57.5
. A WIANT=adM UHNHHR Y
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Table 8.1 Thrombin Activities of C. .

on

venom fractions I, II,

: AR
fibrinogen soluti&b/sl 4

III

Final venom

concentration Fraction I Fraction III
(ug/ml) 1 2 1 2 mean
1000 6.0 6.0

500 8.0 7.6

200 13.2 12.3 5.8 5.8 5.8

100 .22.2 21.0 7.0 7.2 7.1
50 32.4 32.0 . 10.6 11.0 10.8
20 56.5 61.5 59.0 ¢ 28.0 28.5 21.0 720.6 20.8
10 102.6 99.4 ﬂuﬂqw&mgw EJ{]ﬂﬁ 2%5:0-. 3.2 35.1
5 172.4 168.0 1 0 2 7046 70.6 4, 70.6 s 56.0 56.2 56.1

2.5 307.8 3oﬂsw;kaﬂ ﬂ 'i%i]fﬁ'}’]fﬂ%ﬂ a EJO 4 91.0 90.7
1 250.0 248.0 249.0 175.0 176.0 175.5

14



Table 8.2 Thrombin Activities of C.

on fibrinogen solutio

Final venom

concentration Fraction IV Fraction VI

(ug/ml) 5 | 2 mean | g mean
200 4.0 3.8 3.9 7.4 7.6 7.5

100 4.0 4.0 4.0 10.0 10.6 10.3

50 5.2 5.2 5.2 18.0 17.0 7.5

20 6.4 6.8 6.6 29.0 30.0 29.5

10 10.8 10.8 10.8 58.0 60.0 59.0

8 15.2 15.2 15.2 23 2 23.6 96.0 97.6 96.8

2.5 25.4 26.0 ﬂﬂﬂgﬂgﬂgw &g}ﬂ‘j 164.4 165.6 165.0

: < 55.0 56.4 | 71.8¢ 74.0 72.9 309.4 314.2 311.8

w“aqmumqmﬂ

Ly
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Concerning about C. rhodostoma venom, among
fractions I, 1II, III, IV, V, VI, two of them : IV and V
had stronger thrombin activity than the crude venom, and
the rest four had weaker action, as shown in Fig. 15. The
fraction IV has the most potent activity on fibrinogen,
whereas fraction I has Q\‘i’# one. Compared with bovine
thrombin, approxim jé;E=i! fraction IV has an

equivalent acti‘m‘?

fractions I and

fibrin plate in

crude venom (Fig} IsltmﬁA;‘

] LIRINAR] A5 W F) Fuocastona. venen

can be déyonstrated only in gggction IQJIt action on

raoedd) WA B HANGHAE Yokperea wien

crude venom as Fig. 17.

Hemorrhagic activity

Of nine fractions of T. popeorum venom, the active

components on hemorrhagic activity were found mainly in
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Table 9. Fibrinolytic Activities of T. popeorum Venom

tractions I and V on Fibrin Plate

50

Venom ; Lysed area (sq mm)
Concentration Fraction V
(per ml) 2 mean
15.0 mg
5.0
2.5
1.8 225 225
1.0 196 196
500 ug 133 13
200 95 92.5
100 60 62

—l
AULINENTNEINS
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Table 10. Fibrinolytic Activity of C. rhodostoma

venom fraction I on fibrin plate.

Venom Lysed area (sq mm)
Concentration mean

(per ml)

5 mg " 600

2 312

3 232.5
500 ug 144
200 76.5
100 45.5

<1
AULININTNEINS
ARIANTAUNNINGIAE
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peaks I, III, VII, VIII, and weakly in peaks II and IV
(Fig. 18). Most of the original hemorrhagic activity
seemed to be céncentrated in fraction I. The MHD of
fractions I, III, VII, VIII were 1.05, 17.5, 40 and

2.8)ug; as specfic activities were 0.95, 0.06, 0.025 and

0.36 MHD per ug proteinﬁ vely.
2

1

For C. en@emorrbatic activity
was only presen ; ;af ;‘L E (Fig. 19). The MHD
was approximately 0 Dag, —al daf' ic activity was 0.025

r& 478 By
.!_,.L:

MHD per ug prote

SDS-Polyacrylamide ~;V;Ei§3éltv“%r sis_of Venoms

—

Electrophores@gﬁgﬁn:-'ﬁxva

LAY,

- crude venoms, and

their fractions' were demonstr in "Fig. 20 and 21,
i : gt !
respectively. :

Qs

AUEINININYINS

After electrophoresis and staining. The main
coagulant as well fibrinolytié fraction, venom.peak V.,
appeared as eight bands (Fig. 20-e). Three bands with Rs¢
of 0.50, 0.35 and 0.79, stained strongly; whereas the

rests were less obvious. The second potent coagulant



- fa S PP
Flﬁj,JeEJ %m&mailwﬁ’}magm fractions
of T. pdbeorum on wabbit skin.
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Normal saline solution (NSS) was used as

control.
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Figuke 19, rl.ﬂe%érihh@ic activities of fvéﬂdrl'%;'fractions of
Cs rhodos;ﬁma on rabbit skin;
".I"I:: - VII t;pieséﬁt numhe:;s of - eaxcﬁ'i"peaks.
Normal saline solution (Nés) wasvused as

control.
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fraction, peak VI, showed 90% of it in dense band with
Rt 0.46 (Fig. 20-f).

The fraction I, potent hemorrhagic and less

fibrinolytic activities, contained many different staining

bands (Fig. 20-b). The nq%"y/ent ones were Rt of 0.46,

0.55 and 0.70 bands. %.

The gel SrnE O 'he&QES?\.eak II and III were
4 L% 5

also shown in F

rhodostoma venom,

fraction IV. was run.dnaxﬁﬁréaigsin;de gel clictrophoresis

as shown in f&._;_______.

obvious, of whﬁ

staining bands were

-erﬁlO.Z? and 0.35. The
fraction VvV, whiih also pos s the strong thrombin-like

activity, »ﬂakbg '%%&] Hﬂ‘jpwf%}r]ﬂa in Fig. 21-c.

About 80% of that was congentrated._in the dense band with

o or Q30 4EGRR 0 b el T dubesecesti

The electrophoretic pattern of fraction I,
containing both fibrinolytic and hemorrhagic activities,
was demonstrated in Fig. 21-b. Two fast-running dark
stained bands were striking present, taking about 90-95%
of venom fraction content. They were characterized by Rs

0.71 and 0.75.
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