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Effects of Jiawei Foshou San capsule on rat hepatic cytochrome
P450 enzymes in vitro and in vivo
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(1. Chongging Academy of Chinese Materia Medica, Chongging 400065, China; 2. College of Pharmaceutical Sciences
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Abstract: This study aimed to evaluate the effects of Jiawei Foshou San capsule (JWFSSC) on CYP1A2,
CYP2C6, CYP2D2, CYP2E1 and CYP3AL1/2 enzyme activities in rat liver microsomes in vitro and in vivo, and to
provide pharmacokinetic data for its combined use with other medicines. After incubating liver microsomes with a
cocktail of probe drugs, the metabolites were quantitated with LC-MS/MS to assess the CYP enzyme activity. The
hepatic pathological changes were evaluated by histology after hematoxylin and eosin (HE) staining. With the dose
range up to 3 200 mg- L%, the IC,, of JWFSSC for CYP2D2, CYP2E1 and CYP3A1/2 in vitro was 229.3 mg - L?,
361.9 mg-L* and 274.6 mg - L respectively. Compared with the vehicle control group, the enzyme activities of
CYP1A2, CYP2C6 and CYP3A1/2 showed a significant increase in animals given JWFSSC 180 mg-kg™-d* (P<0.01).
Based on histology, several pathological changes were observed in JWFSSC groups: there was less inflammatory
infiltration compared to the tetrahydropalmatine (THP) group. These results of inhibition in vitro and induction
in vivo suggest a strengthened efficacy and a prolonged effective time of drugs metabolized by CYP2D2 and
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CYP2E1 enzymes when combined with JWFSSC in use. The dosage of parent drugs should be appropriately
reduced when used in combination with JWFSSC. However, if a drug is metabolized by CYP1A2 and CYP2C6
when used in combination with JWFSSC, the effect of the drug is likely reduced and the dosage should be
increased appropriately. In addition, the combination of ferulic acid (FA), ligustrazine (LZ) and THP can significantly
reduce the toxicity of THP in rat livers. In this study, the program of animal testing had been approved by Committee
on the management and usage of experimental animal in the College of Pharmaceutical Sciences, Southwest

University.
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Table 1 The multiple reaction response monitoring spectrum parameter of the 5 probe substrates and internal standard

Isoform Substrate metabolite MS selected ions / m/z lon mode Cone voltage/V Collision energy/eV
Carbamazepine 237/194 ESI+ 95 40
CYP1A2 Acetaminophen 152/110 ESI+ 61 23
CYP2C6 4-Hydroxytolbutamide 287189 ESI+ 60 59
CYP2D2 Dextrorphan 258/199 ESI+ 70 38
CYP2E1 6-Hydroxychlorzoxazone 184/120 ESI- 73 26
CYP3A1/2 1-Hydroxymidazolam 342/203 ESI+ 83 40
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A REAEIER (1),
2 MKHBFHEEREAS ZREHT KBTI
CYP450 g 1E

B sL 28 KEG 2 Ja, S m 45 S i 7 PH M of B4 5 Al
CYPs 07 [ Bl 7% 14 5 2 1 0 R 4 r 25 Tl 1k Ll e, 3
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Inhibitory effects of JWFSSC (3 200 mg - L) and its active components (500 pmol - L) on CYP isoforms (n = 3, X  s). FA:

Ferulic acid; LZ: Ligustrazine; THP: Tetrahydropalmatine; JWFSSC: Jiawei Foshou San capsule

Activity inhibition/%

Drug

CYP1A2 CYP2C6 CYP2D2 CYP2E1 CYP3A1/2
FA 2.81+0.80 2.33+£0.47 8.13+1.01 3.16 £0.15 1.26+0.18
LZ 217+0.11 3.05+0.13 9.39+0.63 2.75+0.45 3.73+0.62
THP 1.29+0.22 5.37+0.34 17.4+1.57 33.8+2.02 58.10 + 2.33
JWFESSC 10.10 +0.16 48.13 £ 0.95 97.55+1.38 76.75+1.32 91.96 + 1.90
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Figure 2 The in vivo effects of JWFSSC and its components on CYP1A2 (A), CYP2C6 (B), CYP2D2 (C), CYP2E1 (D), CYP3A1/2 (E) in

rat liver microsomes. n = 10, x + s. "P<0.05, *P<0.01 vs vehicle control
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Figure 3 The influences of JWFSSC and its components on the hepatocyte morphology in rat liver tissues (x200, HE). The liver sections

from female Sprague-Dawley rats treated with various doses of the drugs a relatively appearance. For each dosage group, three sections were

produced, and the microphotos show the representative foci in the vehicle control rats (A), 100 mg- kg - d* FA-treated rats(B), 50 mg-kg-d*
LZ-treated rats (C), 30 mg-kg-d* THP-treated rats (D), 180 mg-kg-d* (FA+LZ+THP)-treated rats (E), and 45 mg-kg-d* (F), 90 mg-kg-d*
(G), and 180 mg- kg -d* (H) JWFSSC-treated rats. The tissues were fixed in paraformaldehyde solution and stained with HE. Some inflam-

matory cell infiltration was observed, as indicated with arrow
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