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Effect of Ginkgo biloba extract on anticoagulation of 4 new oral anticoagu-

lants

LIU Zhishuang, ZHENG Yufen, SUN Hongna, YU Feng"
School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Nanjing 211198,China

Abstract To explore the effect of Ginkgo biloba extract (GBE) on anticoagulation of 4 new oral anticoagulants
(NOACs), dabigatran, apixaban, rivaroxaban and edoxaban in vitro, thrombin time (TT), prothrombin time (PT),
activated partial thrombin time (APTT) and the activity of coagulation factor Xa (FXa) of rat plasma were mea-
sured at different concentrations of NOACs, GBE or NOACs combined with GBE, respectively. The results
showed that TT, PT and APTT were prolonged with the increase of NOACs concentration in the range of 0-500
ng/mL; that except for TT of rivaroxaban, other results showed a good linear correlation with NOACs concentra-
tion ("= 0. 78—0. 98); and that FXa activity decreased with increased concentration of FXa inhibitors (apixaban,
rivaroxaban and edoxaban), with a good linear correlation with concentration of FXa inhibitors in the range of
0-250 ng/mL (= 0. 85-0. 94). GBE had no significant effect on TT, PT and APTT (P>0. 05) in the concentra-
tion range of 0-500 wg/mlL, but FXa activity had a positive linear correlation with GBE concentration (= 0. 840 4).
TT was prolonged with increasing GBE concentration when dabigatran was combined with GBE. When the above

FXa inhibitors were combined with GBE, TT shortened and FXa activity increased with rising GBE concentra-
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tion. There were no significant changes in PT and APTT (P>0. 05) when NOACs were combined with GBE. The

study results suggest that GBE may synergize with the anticoagulant activity of dabigatran and antagonize the

anticoagulant activity of FXa inhibitors, possibly due to its role in increasing FXa activity.
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Table 1 Effects of new oral anticoagulants (NOACs) on coagulation indicators of rat plasma (¥ + s, n=6)
Indicator ¢/(ng/mL) TT/s PT/s APTT/s FXa activity/(U/L)

Dabigatran 0 35.37+0.24 14.00 + 0.37 26.22 +0.22
125 286.52 + 3.44™ 16.85 £0.19™ 53.22 £0.32™
250 431.03 + 10.05™ 21.00 + 0.81™ 65.78 + 1.52™
500 615.57 £ 26.19™ 29.77 + 1.23" 83.70 + 4.47

Rivaroxaban 0 30.68 +0.29 17.43 +0.28 16.38 +0.21 44.62 £ 1.02
125 31.3+£0.36™ 17.97 £ 0.23" 21.40 £ 0.77™ 37.06 £ 2.05"
250 31.67 £0.51™ 19.27 £ 0.29™ 22.27 £ 0.52™ 33.57 + 1.40™
500 31.9 £ 0.40™ 20.13 + 0.30™ 26.73 +0.31™ 31.76 +2.21™

Apixaban 0 30.68 +0.29 17.43 +0.28 16.33 +0.24 44.62 £ 1.02
125 31.23 £0.47" 17.70 £ 0.21 19.32 £ 0.43™ 38.05 + 1.47"
250 31.62 +0.28™ 17.73 £ 0.26 21.17 £ 0.617 3495 +2.15"
500 32.4 +0.26" 18.78 £ 0.15™ 25.98 +0.92™ 29.89 +2.66™

Edoxaban 0 32.97 +0.36 16.07 +0.23 34.17 +0.28 44.62 £ 1.02
125 36.13 £ 0.45™ 17.42 + 0.33" 37.87 £0.45™ 38.65 + 1.31°
250 37.50 £ 0.64™ 19.50 + 0.40™ 41.62 +0.23™ 33.24 + 1.42%
500 38.67 + 0.37" 22.18 + 0.66™ 46.60 + 0.49™ 34.07 + 0.85™

“P<0.05,"P<0.01 vs 0 pg/mL group. TT:thrombin time; PT:prothrombin time; APTT:activated partial thrombin time; FXa :activated factor X

Table 2 Effects of Ginkgo biloba extract (GBE) on coagulation indicators of rat plasma (¥ + s,n=0)

Group c/(pg/ml) TT/s PT/s APTT/s FXa activity/(U/L)
Control 36.20 = 0.39 16.65 + 0.19 44.82 + 0.69 15.80 + 0.36
GBE 125 35.57 +£0.90 16.72 £ 0.53 4532 +0.72 17.40 + 1.25"
250 35.92 +0.49 16.45 + 0.50 44.58 + 0.62 1940+ 1.17"
500 35.77 +0.33 16.77 + 0.33 44.50 + 1.20 21.87 +1.15™
*P<0.05,*P<0.01 vs control group
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Table 3 Effects of NOACs combined with GBE on coagulation indicators of rat plasma (¥ + s, n=6)

Indicator Group c/(pg/mL) TT/s PT/s APTT/s FXa activity/(U/L)
Dabigatran Control 3537 +0.24 13.87 £ 0.16 26.97 +0.22
Single 286.52 +3.44™ 18.30 + 0.77™ 57.35+0.72"
Combined with GBE 125 296.33 + 4.53* 18.00 = 0.41 56.90 + 0.52
250 308.22 + 1.92% 17.92 +0.43 57.62 +0.93
500 315.55 = 1.12% 17.82 +0.26 57.93 +£0.72
Rivaroxaban Control 26.27 £ 0.61 15.03 £ 0.28 47.40 = 0.67 15.80 +0.36
Single 26.97 +0.27" 15.57 £0.19" 51.48 +0.58™ 1522 £0.21"
Combined with GBE 125 27.02 + 0.54 15.62 +0.31 51.17 £ 0.70 16.66 + 0.71*
250 26.80 + 0.34 15.43 +0.26 50.02 +0.51 20.63 + 0.66"
500 26.62 + 0.40 15.48 £ 0.19 51.25+0.97 22.59 + 1.12%
Apixaban Control 26.43 +0.72 15.95 +0.24 34.17 £ 0.28 15.80 + 0.36
Single 27.32 +0.50" 16.42 + 0.26" 39.18 +0.38™ 15.27 +0.37"
Combined with GBE 125 27.20 + 0.40 16.18 + 0.34 38.82+0.23 16.66 + 0.77*
250 26.83 +0.32 16.63 + 0.46 38.88 +0.29 18.68 + 0.24*
500 26.75 + 0.23% 16.43 +0.23 39.03 £ 0.22 20.22 + 0.66"
Edoxaban Control 26.43 £0.72 15.95+0.24 34.17 £ 0.28 15.80 + 0.36
Single 27.33 +0.39" 17.95 +0.26™ 37.87 +0.45™ 15.00 + 0.53"
Combined with GBE 125 27.00 £ 0.15 18.07 £ 0.37 37.52£0.53 18.29 + 0.58%
250 26.87 + 0.31% 17.93 £ 0.26 37.78 £ 0.40 18.97 + 0.55%
500 25.82 +0.28% 18.03 £ 0.24 37.95+£0.37 22.29 + 0.35%

"P<0.05,"P<0.01 vs control group; *P < 0. 05 ,*P < 0. 01 vs NOAC single drug group (125 ng/mL)
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