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Measurement of antiplatelet aggregation and potency of hirudo
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Abstract: The objective of this work was to develop a bioassay to quantify the antiplatelet aggregation activity
of hirudo for quality evaluation and control. Antithrombin activity of hirudo extracted by high temperature
decoction was determined by thrombin titration. Antiplatelet aggregation activity of hirudo was determined through
pharmacodynamic experiments in vitro and in vivo using a bioassay we developed for quantifying inhibition of
platelet aggregation. Methodological investigation was carried out and the titers of 12 batches of hirudo samples
were determined. During the experiment, the disposal of animals is in accordance with the ethical standards of
animal experiments. The results showed that the antithrombin activity of hirudo decocted at high temperature
decreased significantly and almost lost its activity. Hirudo inhibited platelet aggregation and results in vivo and in
vitro were consistent. These assays were employed to test 12 batches of hirudo. The results demonstrated that the
biopotency of 12 batches was 113.49, 96.13, 121.22, 127.33, 83.48, 108.72, 131.41, 127.95, 76.90, 126.27, 132.89
and 573.53 U-mg™. The method was reliable and reproducible and can be used to assess the quality of hirudo.
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Table 1 Design for factors and levels of L, (3*) orthogonal test

A B C
Level Amount of water/ Decoction time Decoction times/
times /min times
1 10 45 1
12 60 2
3 15 90 3

Table 2 The design and results of L, (3*) orthogonal test

Amount of Decoction Decoction Blank

Level Inhibitory

water/times time/min  times/times column rate/%

1 1 1 1 1 20
2 1 2 2 2 29
3 1 3 3 3 64
4 2 1 2 3 30
5 2 2 3 1 56
6 2 3 1 2 25
7 3 1 3 2 58
8 3 2 1 3 31
9 3 3 2 1 52

K1 113 108 76 128

K2 111 116 111 112

K3 141 141 178 125

R 30 33 102 16
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Figure 1 Effect of Whitmania pigra and Poecilobdella manillensis
on platelet aggregation rate in rats with acute blood stasis (n = 6,
x £ 5). WP indicated Whitmania pigra; PM indicated Poecilobdella
manillensis. **P<0.001 vs the control group. "P<0.05, ***P<0.001

vs the model group
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Figure 2 Comparison of the antiplatelet aggregation of different

hirudo extracts. n =3, x 5. “"P<0.001 vs freeze-thaw group
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Table 3 The ANOVA of L, (3*) orthogonal test. A: Amount of

water; B: Decoction time; C: Decoction times; D: Error; S: Sum of

deviation squares; f: Degrees of freedom. F5(2, 2) = 19.0

Factor S f F P
A 93.778 2 3.889 0.205
B 98.778 2 4.097 0.196
C 895.444 2 37.138 0.026
D 24.111 2
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Table 4 Biopotency of 12 batches of hirudo based on anti-platelet aggregation. FL: Fiducial limit

Sample Species Producing area Potency FL/%
S1 Whitmania pigra Whitman Jiangxi province 113.49 4.59
S2 Whitmania pigra Whitman Jiangsu province 96.13 6.49
S3 Whitmania pigra Whitman Anhui province 121.22 4.21
S4 Whitmania pigra Whitman Jiangsu province 127.33 5.71
S5 Whitmania pigra Whitman Hubei province 83.48 10.43
S6 Whitmania pigra Whitman Shandong province 108.72 6.21
S7 Whitmania pigra Whitman Jiangsu province 131.41 4.58
S8 Whitmania pigra Whitman Jiangsu province 127.95 5.95
S9 Whitmania pigra Whitman Shandong province 76.90 4.37
S10 Whitmania acranulate Whitman Jiangxi province 126.27 5.52
S11 Hirudo nipponica Whitman Liaoning province 132.89 6.13
S12 Poecilobdella manillensis Lesson Guangxi province 573.53 7.43
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