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Abstract: [Objective] To purify F  aa, a fibrinolytic enzyme from Burmese Russell’s Viper (Daboia Russelli Siamensis)
venom, and investigate its fibrinolytic characterization. [Methods] F aa was purified from Burmese Russell’s Viper venom by
ion-exchange chromatography and gel-filtration. Molecular weight was determined by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE). Fibrinolytic activity was determined using fibrin plates technique. Specific cleavage of fibrinogen and
fibrin was shown on SDS-PAGE. The local hemorrhagic activity was assayed by subcutaneous injection on the back of mouse. 42
Kunming strain mice (20 = 2) g, bisexual each half, were randomly divided into 7 groups with 6 individual per groups. F aa
(0.025, 0.05, 0.075, 0.1, 0.125 g/L) were each injected subcutaneously in the back with the test samples in 0.1 mL of 0.9%
saline, by control of 0.9% saline and crude venom and sacrificed after 6 hours and the diameters of hemorrhagic spots measured on
the underside of the skin. [Results] F aa was achieved by a three-step fraction with a molecular weight of 69 000. F  aa showed
fibrinolytic activity whether on fibrin plate or heated fibrin plate. After incubated with ' aa (0.2 g/L), Aa and B of fibrinogen
disappeared within 5 min and 6 h respectively. The y-chain was partially degraded after 24 h. The process of fibrin hydrolysis by F

aa was similar to that observed with fibrinogen. ' aa (0.025, 0.05, 0.075, 0.1, 0.125 g/L) was injected subcutaneously, the

diameters (mm) of hemorrhagic spots measured on the underside of the skin of which were 7.7 + 1.0, 9.9 = 1.4, 10.5 = 1.8, 12.7
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+ 1.4, and 13.5 = 1.3 mm, respectively. The minimum hemorrhagic dose (MHD) of F aa was 6.0 wg. [Conclusion] F  aa was

a a-fibrinogenase that hydrolyzed fibrin directly with hemorrhagic activity.

Key words: fibrinolytic enzyme; snake venoms; Russell’s viper
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with 0.1 mol-L™" (pH 6.8) ammonium acetate. Russell’s viper venom
1.0 g in a 5 mL volume was applied and eluted with the same
solution. After uncombined fractions were washed out, a gradient of
NaCl from 0.5 mol<L™" to 1.0 mol+L"' was used at a flow rate of 12

mL+h™', 3 mL-tube,
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Fig.2 Superdex™ 75 gel filtration
Superdex™ 75 (1.6 em x 80 em) was pre-equilibrated with 0.1
mol - L™ (pH 6.8) ammonium acetate. F Il (29 mg) was applied in a
8 ml. volume and eluted with the same solution at a flow rate of 4

mL+h"', 2 mL-tube™,
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Fig.3 DEAE-Sephadex A-50 ion exchange
chromatograph

DEAE-Sephadex A-50 (1.6 em x 80 em) was pre-equilibrated
with 0.01 mol/L Tris-HCl (pH 8.0). Fll a (100 mg)was applied
in a 2 mL volume and eluted with the same solution contained a
combined gradient of NaCl (from 0.1 mel-L" to 0.7 mol-L") and
pH (from pH 8.0 1o pH 7.0) at a flow rate of 12 mL-h"', 3 mL-
tube™',

SDS-PAGE F  aa 4,
¢ 5,

69 000,
17.7 mg F aa,

1.0 g

175 000
83 000
62 000
47 500

32 500

25 000

16 500

BE 4 SDS-PAGE 53#7 F Il aa 18335 F /R B
Fig.4 SDS-PAGE analysis of F Il aa

SDS-PAGE was performed in 12% separation gel (pH 8.8)
and 4% concentration gel (pH 6.8). lane 1. Molecular weight
protein standards, MBP-B-galactosidase (175 000), MBP-paramyosin
(83 000), Glutamic dehydrogenase (62 000), Aldolase (47 500),
Triosephosphate isomerase (32 500), B-Lactoglobulin A (25 000),
Lysozyme (16 500); lane2: F Il aa.
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Fig.5 Determination of the molecular mass of F Il aa by
SDS-PAGE

B 6 SDS-PAGE 447 F Il aa X478 & SR EMER
Fig.6 SDS-PAGE analysis of cleaved fibrinogen
Lane 1; Molecular weight protein standards; Lane 2 fibrinogen;
Lane 3-10; fibrinogen + F Il aa incubated for 5 min, 15 min, 30
min, 1 h, 2h, 4 h, 8 h, and 24 h.

Ao BB oY ( 6),Aa
5 min , BB 2 h
Y F aa Y
24 h o
,Aa BB 5 min Y 1h
, F aa,
F aa 7,
7,
23 F aa
F aa o
(0.25, 0.5, 1.0, 2.0 g-L7") F aa 20
L o F aa
( 8).,F aa
F aa
( 9), SDS-PAGE ,F  aa
a B Y-y ,
o B s Y-y

http://www.cnki.net



F aa 517

M7 SDS-PAGE S \AAMEMFEEAR
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Fig.7 SDS-PAGE analysis of fibrinogen cleavage
by plasmin
Lane 1; mixture of marker proteins; Lane 2. fibrinogen; Lane
3 ~10; fibrinogen incubated with plasmin in different time intervals

(5min, 1Smin, 30 min, 1 h, 2h, 4h, 8 h, 24 h).
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Fig.8 Fibrinolytic activity of F Il aa
The lysed area was obtained by fibrin plate technique. The
activilies were expressed as the diameter product (mm®) of the lysed

zone (¥xs, n= 3).
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B9 Flaa F4ESKREE SDS-PAGE 47
Fig.9 SDS-PAGE analysis of cleaved fibrin by F Il aa
Lane 1; fibrin; Lane 2 ~ 8: fibrin + F Il aa incubated for 0.5,

1,2,4,8,24, and 48 h.
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Fig.10 Local hemorrhagic activity of F Il aa
on mouse skin

A: Fllaa (10 pg in 0.1 mL normal saline) was injected
subcutaneously on dorsal skin of Kunming strain mice produced a
spot of 12,7 mm in diameter. The skin was removed and hemorrhagic
spots were visualized on the inner surface. B: In a negative control
experiment, 0.1 mL of NS was injected under identical conditions.

The point of injection has been marked by an arrow.
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