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Effects of rivaroxaban and its antagonists on hemorrhage model in rats

SUN Shuang-yong, LI Ya-li, ZHENG Hai-juan, WANG Wei-ting, ZHAO Zhuan-you
Tianjin Center for New Drug Safety Assessment and Research, Tianjin 300301, China

Abstract: Objective To study the bleeding side effect of rivaroxaban and explore its antagonists on hemorrhage model in rats.
Methods In the bleeding side effect experiment, rats were ig administered with different doses (0.3 — 30 mg/kg) of rivaroxaban.
Bleeding time and blood loss were determined by tail cutting method, and plasma prothrombin time (PT) was measured by Kit method
1.5 h after administration. In the antagonist exploration experiment, hemorrhage rat model was established by ig administration of large
dosage (30 mg/kg) of rivaroxaban. Human prothrombin complex and hemocoagulase were given by iv injection and their antagonistic
effect was observed by measuring the bleeding time, blood loss, and plasma PT. Results Bleeding time, blood loss, and plasma PT of
rats increased significantly after administration of different doses of rivaroxaban, which were positively correlated with the dose of
drug. Human prothrombin complex concentrate could weaken the increase of bleeding time, blood loss, and plasma PT, while
hemocoagulase had no significant effect on these indicators. Conclusion Rivaroxaban has dose-dependent side effect of bleeding,
and human prothrombin complex can alleviate this side effect when severe bleeding happens.
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Table 1 Effect of different doses of rivaroxaban on bleeding time and blood loss in rats ( X s, n=10)

A FHE/( mgkg ") HEIfiL ) /s HA I 7] SiE 4 6/% HIfiLE/ul HH I 2 K R /%
xof HR — 1574.0+448.0 — 3254108 —
AP L 0.3 1777.4£546.5 12.9 33.4+8.7 2.8
1.0 2133.6+596.9° 35.6 36.1+7.9 11.1
3.0 2678.6+828.8" 70.2 40.8+17.9 25.5
10 3335.641358.0" 111.9 48.7+14.8 49.8
30 3625.74+1286.1"" 130.3 55.4+16.2" 70.5

AL "P<0.05 "P<0.01 “P<0.001
"P<0.05 P<0.01 "P<0.001 vs control group
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Table 2 Effect of different doses of rivaroxaban on plasma PT in rats ( X s, n=10)

il FH/(mgkg ") PT/s PT H K% /%
xif — 179422 —
FIfkyb ot 0.3 212457 18.4
1.0 254448 41.9
3.0 322485 79.9
10 59.8+13.0" 234.1
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XA “P<0.01 "P<0.001
“P<0.01 ""P<0.001 vs control group
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Table 3 Effect of antagonists on bleeding time and blood loss in rats induced by rivaroxaban ( X £ 5, n=10)

20 51 # o aE HA I A TR) /s HA L TA) AR 4K/ % H I & /pl R I AR AN /%
Pagicy — 1489.8+241.7 — 30.1£6.1 —

Y — 3507.1+1135.5™ 135.4* 5444169 80.7°
NI R 25 ) 60 U-kg ™" 1 737.0 498 2" 87.7° 32.6+9.4" 89.7°

[ 8 e 2 10 e 02kUkg'  28558+1056.5 32.3° 46.6+17.9 32.1°

EXHA R TTP<0.001; SHIMA L. "P<0.001; a. b4 HERR SR, B LR

i

**P<0.001 vs control group; “*P<0.001 vs model group; a, b indicated comparison with control group and model group, respectively

R4 FERFIRGOIERTRAR M PT BFME ( x+s, n=10)

Table 4 Effect of antagonists on plasma PT in rats in rats induced by rivaroxaban ( X £5, n=10)

Aol o hE PT/s PT 03/ %
X — 17.6£1.1 —

i — 81.6+155" 363.6"
NG R 54 60 Ukg™' 36.9+10.9" 69.8°

i it 25 0 5 02 kUkg" 73.0+9.8 13.4°

XL TTP<0.001: SRR "P<0.001; a. b4 HIFR RS0 A, B

""P<0.001 vs control group; “*P<0.001 vs model group; a, b indicated comparison with control group and model group, respectively
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