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Effects of Schisandra chinensis (Wuweizi) constituents on the activity
of hepatic microsomal CYP450 isozymes in rats detected by using a
cocktail probe substrates method
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Abstract: Effects of constituents from Schisandra chinensis (Wuweizi) on six liver microsomal CYP450
isozymes (CYP1A2, CYP2C6, CYP2C11, CYP2D2, CYP2E1 and CYP3A1/2) were studied in rats in vivo and
in vitro. The in vitro incubation was conducted using liver microsomes of rats after multiple dosing of
alcoholic/water extract from Schisandra chinensis. A HPLC-MS method was applied to determine the
metabolites formation of six CYP450s probe substrates (phenacetin-CYP1A2, dextromethorphan-CYP2D2,
diclofenac sodium-CYP2C6, mephenytoin-CYP2C11, chlorzoxazone-CYP2E1 and midazolam-CYP3A1/2) in
rat liver microsomal incubations. The activity of CYP450 isozymes were represented by the formation of
metabolites. Alcoholic extract of Schisandra chinensis (28—120 pg'mL™") showed significant inhibitory effect
on six CYP450 isozymes to a certain extent in vitro. Multiple dosing of Schisandra chinensis alcoholic extract
(1.5 g'kg ™', qdx7d) had significant induction on CYP2E1 and CYP3A1/2, inhibition on CYP2D2 and CYP2C11,
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and no effect on CYP2C6 and CYP1A2.

Water extract of Schisandra chinensis (100-500 pg'mL™") also

exhibited inhibition on the activity of CYP450 isozymes in vitro, whereas multiple administrations (1.5 g-kg ™,
qdx7d) had significant induction of CYP2E1 and inhibition on CYP2D2, no effect on CYP2C6, CYP3A1/2,

CYPIA2 or CYP2CII.

The results suggested that the constituents from Schisandra chinensis exhibited the

inhibition and induction on six rat liver microsomal CYP450 isozymes to a certain extent in vivo and in vitro.

The possibility of interaction between Schisandra chinensis and coadministrative drugs will be considered base

on the levels and subtype of CYP450 involved in the drug metabolism.
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Table 1 Quantitation of four lignans in extract of Schisandra chinensis

Content/%
Sample
Schisandrin Schisantherin A Deoxyschisandrin y-Schisandrin
Alcoholic extract 1.84 1.55 2.42 1.23
Water extract - 0.04 0.029 -
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Table 2 Mobile phase, ion source and multiple reaction monitoring for probe substrates metabolites

Analyte Mobile phase Ton source Precursor (m/z) Product (m/z)
Acetaminophen Methanol: water (45 : 55, 0.1% formic acid) APCI (+) 152 110
4-Hydroxymephenytoin 235 150
Dextrophan Acetonitrile: water (50 : 50, 0.1% formic acid) ESI (+) 258 201
4-Hydroxydiclofenac 312 268
6-Hydroxychlorzoxazone Acetonitrile: water (50 : 50, 0.005% ammonia water) ESI (-) 184 148
1-Hydroxymidazolam ESI (+) 342 203
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Table 4 Effect of Schisandra chinensis extracts on CYP450s activities of rat liver microsomes in vivo. n =135, x= s.

*kk

P <0.01, P <0.001 vs control group
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Table 3  Effect of Schisandra chinensis extracts on liver
microsomal CYP450 contents inrats. n=15, x<£s. ‘p< 0.05,
P <0.01 vs control group

Treatment CYP450 content/nmol-mg " (protein)

0.589 0+ 0.089 8
0.895 6+ 0.070 4**
0.734 1+£0.075 5"

Control
Alcoholic extract

Water extract

P < 0.05,

Isoform Probe metabolite

Metabolites formation/nmol-min mg ' (protein)

Control Alcoholic extract Water extract
CYPIA2 Acetaminophen 110.0 + 24.4 133.7+12.0 136.9 +26.3
CYP2C6 4-Hydroxydiclofenac 544.1 £ 106.0 565.1 +102.7 592.7+177.9
CYP2C11 4-Hydroxymephenytoin 51.9+10.1 33.4+65 38.7+12.3
CYP2D2 Dextrophan 262.1+25.3 95.8+10.8"" 123.9+21.0"
CYP2EI 6-Hydroxychlorzoxazone 3544493 1368.6+175.3™ 653.4 +132.4"
CYP3A1/2 1-Hydroxymidazolam 119.4+ 8.4 1714 +16.5™ 121.1+4.7
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Inhibitory effect of alcoholic/water extracts and four lignans from Schisandra chinensis on rat liver microsomal CYP450
CYP1A2-acetaminophen; CYP2C6-4-hydroxydiclofenac; CYP2C11-4-hydroxymephenytoin; CYP2D2-dextrophan; CYP2E1-

6-hydroxychlorzoxazone; CYP3A1/2-1-hydroxymidazolam (P < 0.05, P < 0.01 vs control group, n = 3). A: Alcoholic extract (120
pg-mL ™), water extract (500 pg'mL "), four lignans (50 pmol-L™"); B: Alcoholic extract (28 pg'mL "), water extract (100 pg-mL™"), four

lignans (10 pmol-L™"); C: four lignans (5 pmol-L™")
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Figure 2 Effect of Schisandra chinensis extracts on the activities of liver microsomal CYP450s in rats. CYP1A2-acetaminophen;
CYP2C6-4-hydroxydiclofenac; CYP2C11-4-hydroxymephenytoin; CYP2D2-dextrophan; CYP2E1-6-hydroxychlorzoxazone; CYP3A1/2-

1-hydroxymidazolam (n = 5, P < 0.05, P < 0.01 vs control group)
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