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Comparative study on in vivo pharmacokinetics of simulated combination
of berberine and other ingredients in Huanglian Jiedu Decoction in rats
with cerebral ischemia
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Abstract: Objective To compare the pharmacokinetic changing process of the main component berberine in four different
simulated combinations based on the proportion of Huanglian Jiedu Decoction (HJD) in rats with cerebral ischemia. Methods
According to body weight the rats were divided into model and Sham groups, and the middle cerebral artery occlusion (MCAQ) was
reproduced by suture method to make rats with cerebral ischemia in the model group. Each group was divided into four sub-groups:
berberine (247.4 mg/kg), berberine (247.4 mg/kg) + baicalin (190.7 mg/kg), berberine (247.4 mg/kg) + geniposide (149.5 mg/kg),
and berberine (247.4 mg/kg) + geniposide (149.5 mg/kg) + baicalin (190.7 mg/kg) groups. After ig administration, orbital blood was
collected in 0.083, 0.25, 0.5, 1, 2, 3, 4, 6, 8, 10, 12, 24, 48, and 72 h, respectively. HPLC method was used for the determination of
berberine concentration change in rat plasma. The concentration-time curve was plotted and the pharmacokinetic parameters were
calculated by DAS 2.0. Results According to the statistical parameters, the absorbed order of berberine in the model and Sham
groups was as follows: berberine + geniposide > berberine + geniposide + baicalin > berberine > berberine + baicalin. Conclusion
For MCAQO rats, geniposide in HID could promote the absorption of berberine, and baicalin could inhibit the absorption of berberine,
but the combination of the three could alleviate the inhibition of berberine absorption by baicalin.
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Fig. 1 HPLC of blank plasma (A), berberine reference substance + blank plasma (B), and plasma sample
after 1 h of administration by berberine + baicalin + geniposide (C)
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Fig. 2 Invivo concentration-time curves of berberine in berberine (A), berberine + baicalin (B), berberine +
geniposide (C), and berberine + geniposide + baicalin (D) groups in rats
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Table 1 Comparison on pharmacokinetic parameters of berberine in each subgroup
B ¥4y : NEE _ : ANBER A+ HE T T _

BFARA T ZH BFARA R
AUCy mg-L’l-h 9.212+ 3.943 12.159+ 3.658 15.173+ 3.339 19.924+ 5.074
AUC_,, mg-L’l-h 10.863+ 3.893 14.776 = 4.677 20.129+ 5.318 28.7651+17.936
MRT o h 26.140+ 6.674 23.751+ 1.879 24503+ 5.301 21539+ 7.392
MRTo-., h 41.423+£11.707 39.766+10.725 56.647£52.203 46.073+£41.259
t12, h 30.295+ 7.479 29.003% 7.622 39.617+£41.435 32.391+£27.537
Tmax h 0.667+ 0.204 0.708+ 0.188 0.625+ 0.703 0.458+ 0.188
Crnax mg-L’1 0.836+ 0.516 0.959+ 0.525 1.382+ 0.232 1.623+ 0.126

S i BSOS _ /J\ié%ﬁﬁi%ﬁ%ﬁ%ﬁ%ﬁ

BFARA R BFARA R
AUCy mg-L’l-h 1.831% 0.637 2.818+ 0.801 12.936+ 1.563 15.744+ 2.802
AUC_,, mg-L’l-h 2.765+ 0.710 4.101+ 1.660 22.692+ 6.339 22.807114.948
MRT o h 22217+ 3.887 24.071+ 2.253 31.159+ 2.479 28.764+ 5.291
MRTo-., h 74.5181+79.127 62.329149.281 82.153+39.967 59.714£66.709
t12, h 51.056+63.051 45.955+41.037 51.223+£30.607 38.756 £45.289
Tmax h 2.083+ 1.429 1.708+ 1.427 2.458+ 2.277 1.333+ 1.438
Crnax mg-L’1 0.180% 0.046 0.348+ 0.081 0.826+ 0.172 1.155+ 0.453
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