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[ Abstract] Objective To explore the effect of Naja atra venom on blood coagulation in rats. Methods Whole
blood was incubated with Naja aira venom or various fractions in vitro and a thromboelastogram was obtained. In an in vivo
experiment, Naja atra venom was injected via the tail vein or intramuscularly and whole blood samples were collected at
various time points to obtain the thromboelastogram. LDH, hemoglobin, vWF, and P-selectin were measured in plasma.
The activity of coagulation-related enzymes in plasma was measured by the chromogenic substrate method. Results The in
vitro and in vivo result showed that Naja aira venom and some of its fractions obviously induced an abnormality in the
coagulation function in rats, which was characterized by a lack of coagulation factors, low level of fibrinogen, and lowering
of the platelet count and function, while the plasma hemoglobin content and LDH activity were increased significantly.
In vitro, Naja atra venom and its fractions significantly decreased the enzymatic activities of cleaving S2238 and S2251. In
vivo, after intramuscular injection, the content of P-selectin was significantly increased at 30 min and the enzymatic activity

of cleaving S2765 was significantly increased within 6 h. After tail vein injection, the enzymatic activity of cleaving 52238
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was Increased significantly within 2 h and vWF content was increased obviously within 6 h. Conclusions Naja atra venom

induces an obvious abnormality in the blood coagulation function of rats. lis effect is mainly related to the consumption of

coagulation factors and fibrinogen caused by activation of the coagulation system and the consumption of platelets.
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on a SP-Sephadex C-25 column
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Table 1 Results of TEG of FI ~ FVI(x 5, n = 3)
21 5 8100 P B I ) (min) IR AGHE 4 (min) I BEH () FRYRNE (mm) LEAEE AR AL
Groups R(min) K(min) Angle(°) MA (mm) CI
Xt 8 Control 1.73 + 0.06 0. 80 + 0.00 79.47 £ 0.80 75.10 = 3.05 6.00 + 0.36
FI 30.13 £2.15™ - - - -
FII 2.03 +0.21 1.07 + 0.38 75.93 £ 5.57 70.03 + 3.99 4.80 + 1.04
FII 2.27 £ 0.50 1.10 = 0. 30 75.03 + 3.75 70.40 + 3.70 4.60 +0.70"
FIV 3.57 + 1. 10 1.30 + 0.36 71.63 + 4.44 " 69.27 + 4.20 3.27 +0.78™
FV 3.23 = 0.81 1.10 = 0. 17 73.90 + 1.95™ 69.97 + 2.97 3.83+0.55
FVI 3.57+0.68" 1.63 +0.42 65.40 + 4.03™ 67.17 £ 2.06" 2.47 +0.95
FVI 2.67 +0.42° 0.87 +0.12 76.57 + 3.27 73.03 + 2.68 4.83 +0.32"°

W 52 EHAHMI, " P <0.05," P <0.01, (FZRE)

Note. Compared with control group, “ P < 0.05, ™ P < 0.01. (The same in the following tables)
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Table 2 Results of TEG of FI and FVI(x =5, n = 3)

21 5 B TS A IR] (min)  IUBRIE B2 2R (min ) I EEHE=R () F KRB (mm) SR BEINTREL
Groups R(min) K(min) Angle(°) MA (mm) CI
X 1 Control 1.73 + 0. 06 0.80 + 0.00 79.47 £ 0.8 75.10 + 3.05 6.00 = 0.36
25.0 30.13 £2.15™ - - - -
FI 2.5 2.80 + 0.26™ 1.73 +0.217 66.67 + 2.74™ 64.77 + 6.38 2.70 £ 0.95™
0.8 3.20 £ 0.95 1.43+0.21" 70.43 +2.19™ 68.77 + 2. 11" 3.33+£0.50™
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Table 3 Results of TEG with different concentrations of Naja atra venom(x = s, n = 3)
51 I PRS00 B ] (min) L ERIE GHE 4 (min) IR A () e KA (mm) ZRA M AR S
Groups R(min) K(min) Angle(°) MA ( mm) CI
X Control 1.73 £ 0.06 0.80 + 0.00 79.47 £ 0. 80 75.10 £ 3.05 6.00 = 0.36
S 125. 00 6.23 + 0.06™ 2.40 + 0.44" 59.87 +5.20" 63.03 +5.45" 0.23 £0.40™
HR 5 g - o -
. 12. 50 3.63 £ 0.29 1.60 = 0. 60 65.23 + 2.98 71.40 + 3.91 2.93+£0.72
Naja atra venom )
1.25 2.80 = 0.00 1.13 £ 0.06 ™ 74.30 + 0.72™ 69.50 + 0.85" 4.10 £0.10™
A B C D

AT BRI R 12.5 pg/mL;C:FI 2.5 pg/mL; D FVI 25 pg/mL
2 (RO R R B A I AR 55 11 A2 Ak
Note. A. Control. B. Naja atra venom 12.5 pg/mL. C. FI 2.5 pg/mL. D. FVI 25 pg/mlL.

Figure 2 Changes of whole blood TEG in rats after in vitro incubation
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Figure 3 Changes of LDH in the blood of rats after in vitro incubation(x = s, n = 3)
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Figure 4 Changes of hemoglobin content in rat blood after in vitro incubation
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Table 4 Results of TEG at different time points in intramuscular injection group(x + s)

255 BEAM P FROE B E] (min) - PUERHR (min) - MEEEAE(°) HRIRIF (mm) LR BEMIEEL FRHF(%)
Groups R('min) K('min) Angle(°) MA (mm) CI LY30( %)
X} B8 Control 6 1.78 + 0.57 0.80 + 0.00 81.87 + 1.96 75.42 + 1. 84 6.17 = 0.56 0.00 = 0.00
0.5h 7 2.96 + 1.05" 1.04 +0.217 75.09 + 3.74™ 70.76 + 4.97 4.23 +1.27™ 0.00 = 0.00
lh 7 2.44 £ 0.96 1.03 +0.25 75.77 £ 4117 69.71 £3.33™ 415+ 1.07™ 0.00 = 0.00
2 h 9 2.43 + 0.66 1.14 £ 0.36" 74.47 £ 5.28™  67.78 £ 5.44™ 4.13 + 1.46™ 0.00 = 0.00
6h 6 2.50 + 0.43" 0.95+0.14" 76.78 + 1.75™  69.68 + 4.00"" 4.58 + 0.46™ 8.65 + 8.01™
RS EFRIKE AN [ B ) oA ) B 2 25 2R (& = 5)
Table 5 Results of TEG at different time points in intravenous injection group(x + s)
25 B 1M1 K 3005 B 1] ( min ) I HIE 5HE ( min) I E R (°) e KA MR (mm ) ZREEEIN AR ST
Groups R(min) K('min) Angle(°) MA (mm) CI
X} B8 Control 6 2.27 £ 0.49 0.85 +0.12 79.82 + 2.65 74.48 £ 2.07 5.58 +0.74
0.5h 8 3.16 = 1. 13 1.28 + 0.43" 72.18 + 5.91" 66.93 + 3.80™ 3.50 + 1.46™
1h 8 3.36 + 1.06" 1.29 + 0.44° 71.94 + 5.89™ 65.71 + 4.69™ 3.06 + 1.68
2 h 7 3.24 + 1.29 0.99 + 0.38 75.60 + 5.20 70.73 £ 5.07 4.11 £ 1.90
6h 6 2.55+0.34 0.87 + 0.16 78.50 + 2.89 69.95 + 4. 65 4.73 £ 0. 68
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Note. A. Intramuscular injection control. B. Intravenous injection 2 h. C. Intramuscular injection control. D. Intravenous injection 1 h.

Figure 6 Changes of TEG after injection of Ngja atra venom in rats
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Figure 7 Changes of LDH at different time points after injection of Naja aira venom in rats
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Changes of hemoglobin content at different time points after injection of Naja atra venom in rats
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Figure 10 Changes of enzyme kinetics curves and enzymatic activities of cleaving S2238 and S2765 after injection of Naja

atra venom in plasma of rats
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