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[ Abstract] Objective: To investigate the protective effect of cytochrome P4502D6 (CYP2D6) and

cytochrome P4503A4 (CYP3A4), key enzymes of drug metabolism in liver, on acute liver injury in water
extract of Glycyrrhizae Radix et Rhizoma (WEOGRR). Method: Healthy male Kunming mice were divided
into normal group, model group, WEOGRR low-, medium- and high-dose groups (5, 10, 15 g-kg'-d") and
positive drug group (diammonium glycyrrhizinate, 75 mg-kg'+-d"') , with 10 in each group. One week after
preventive administration, acute liver injury model was induced by single intragastric administration of 270 mg-
kg' Tripterygium Glycosides tablets, and samples were collected after 18 h. The pathological changes of liver
were observed by hematoxylin-eosin (HE) staining. Serum liver function indexes including alanine
aminotransferase (ALT) , aspartate aminotransferase (AST) , y -glutamyl transpeptadase (y-GT) , alkaline
phosphatase (ALP) , and total bilirubin (TBIL) as well as the levels of oxidative stress indexes including
malondialdehyde (MDA) and superoxide dismutase (SOD) in hepatocytes were determined by biochemical
method. Real-time polymerase chain reaction (Real-time PCR) and Western blot were performed to detect the
mRNA and protein expression levels of CYP2D6 and CYP3A4, respectively. Result: Compared with normal
group, model group had significant hepatocyte swelling and inflammatory cell infiltration (P<0.01) , increased
AST, ALT, y-GT, ALP and TBIL (P<0.05), elevated MDA and decreased SOD (P<0.01) as well as down-
regulated mRNA and protein expression levels of CYP2D6 and CYP3A4 (P<0.05). Compared with the model
group, the normal group had intact liver structure without obvious abnormality, and the WEOGRR groups and
positive drug group presented alleviated hepatocyte swelling and inflammatory cell infiltration (P<0.01) ,
reduced AST, ALT, y-GT, ALP and TBIL (P<0.01), lowered MDA and increased SOD (P<0.01) as well as
up-regulated expression levels of CYP2D6 and CYP3A4 (P<0.01). Conclusion; The protective effect of
WEOGRR on acute liver injury induced by Tripterygium glycosides tablets may be related to reducing the
contents of AST, ALT, y-GT, ALP and TBIL in serum, inhibiting MDA and increasing the activity of SOD in
liver cells, and enhancing the activities of CYP2D6 and CYP3A4, thus accelerating the metabolism of toxic
substances.

[Keywords] Tripterygium wilfordii polyglycoside tablets; liver injury; Glycyrrhizae Radix et Rhizoma;
cytochrome P450
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Eik7] JPH1(5'-3") K JE /bp
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T i CTATGCCTGCCGCTTTGAGT 20
CYP3A4 [}if GGCAAGCCTGTTACTATGAAAG 22

T ACTGAGAAGAGCAAAGGATCAA 22
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B1 HEKEHI/NRIFEARBETHAFM (HE, x200)
Fig. 1 Effect of water extract of Glycyrrhizae Radix et Rhizoma
(WEOGRR) on pathological changes of liver tissue in mice (HE,
x200)
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x2 HEKREHNNRFBEAAFERETRENDZIM (1=10)

Table 2 Effect of WEOGRR on pathological damage degree of

liver tissue in mice (n=10) H
) 4 JF461 455 2
24151 }Iji_l o
/g kg 0 I I m WV
1E 4l 10 0 0 0 0
*ﬁﬂﬁ]—[ Oz) 02) 02) 22) 82)
HE R ek 0.075 594 oY oY
HROKEY MR EL S oY I R AL A |
HEKEY RREd 10 29 4 g oY oY
HHEAREDERIRA 15 39 6V 1Y oY oY

T 5 IEH AL BV P<0.0557 P<0.01 5 5 88 41 H BT P<0.05
Yp<0.01(F3-F£6[F)

y-GT.ALP.TBIL ] B Ft &, 2R B A Gt # X
(P<0.05,P<0.01) ; 5BI R4 b4, H B OK $2 041K .
b ) 2R H R R Bk 4 If W h AST L ALT .,
ALP . TBIL Fl y-GT ¥ FAI% , 2L i H FEoK 32 9 8 57 1t
ZH 1ML 3% T AST . ALT Il ALP [ % H A & 1 (P<
0.01). W33,

3.3 XA REZH R TR/ Bl
S AL I 1846 AR MDA . SOD /K Ry 2 M 5 1F 4 41

Pl B, 155 A0 A i v b S T 40 M AR AR 0 AR A
MDA 8 # T} & (P<0.01) , SOD i 3 F& ik (P<0.01) ;
SR W, FOKERYAR b R a2 R
iR — i 2 MDA /K i 2 AR (P<0.01) , SOD 7K -
WETE(P<0.01), W4,

3.4 XFE A HEZ R BT SR G5/ BURE A
CYP2D6 #l CYP3A4 mRNA Fik/KFmyEm &
INTEZ AT E K /NBUDILLG , 5 15 % 4 He i, A 4
JHE o 2 25 ) A B CYP2D6 Fl CYP3A4
mRNA ik B F M (P<0.01) ; SRR Hods, H
FR R B b v R 0 B K B /N BRURT E A
4L ) CYP2D6 Fll CYP3A4 mRNA # ik /K - i 3
THEE(P<0.01). W5,

3.5 X B HEZ A R T AR 05/ BUIE A
CYP2D6 Hl CYP3A4 /R (KR 5 I1FEH 4 1
BB CYP2D6 Ml CYP3A4 3K 6 1k 1 I i [
il (P<0.05,P<0.01) ; 5HEIAIZ L 45, H B K EEPAK
L A A R BR A4 U T CYP2D6 Al
CYP3A4 4K 1 3R IA K, Horb LUH Bk 42 4 rh il i
4 8 CYP2D6 Ml BLfR 44 1% CYP3A4
Feik o i (P<0.05,P<0.01), WE 2% 6.

x3 HEKEDX/NRIMEFR ASTALT.y-GT ALP. TBIL K E R EIE (x+s,n=8)
Table 3 Effect of WEOGRR on AST, ALT, y-GT, ALP and TBIL levels in mice serum (x+s,n=8)

2151 /g kg ALT/U-L" AST/U-L"' y-GT/U-L" ALP/U-L"! TBIL/wmoL-L"
EH 4 40.07+17.07 28.35+5.05 11.1743.86 238.50+44.94 19.2345.28
R 516.55+147.11% 178.61+37.74> 35.85+6.10% 320.85+71.52" 126.42+68.68"
H R 0.075 153.94+100.11> 77.67+33.02 21.52+5.74% 230.47+51.95Y 34.18+6.92
HROK SR P AR R 5 4 5 278.124200.94 88.51+32.75 15.85+2.73" 244.13+42.79 30.10+10.09%
RO R A 10 114.32+94.57% 76.91+45.26 18.01+4.76 237.15+81.46" 33.67+5.00
HROK R R i A 15 85.08+78.99" 61.31+31.03" 19.96+5.81 219.02+49.05" 30.78+4.64

4 itig
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I H R A U A DA A] RS AR L 2 M AN TR R AR D R 7E B
M I35 S it A AL S MDA , MDA A fifi 2 1 )i A%

. 28 .
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IL-18.1L-10 A9 2k B Rk, 3 2L 12 48 IR 1 S HG o 1 4
Jif 4 Ak IO 38 fo A5 T 40 A A8 05 B A R LT A AR
i SOD ¥ Bk [ F1 3, BELWT 1 A 32 A i =X s 7 X6 440 i
14 50 T AR AR A . 24 R A T 2 A E AL
AR 5 Bt 4 B R 4 A AR M U A, ALT
y-GT I AST Btk A I ¥ , & B I 5 o M 402 440
BT ALT F# 75 T JFF 40 i 52 v B A DR o o B e K
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B RmAZATSLRAY R I AT RN
iIER b/ AN SR G S W e = S o
v-GT HI ALP Bl £, il i v y-GT F1 ALP /K - 2
Jl b TR R A T AT g R R B P IR A
RH B8 1 20 B B IR 5 SO IE X oK 25 A 121 28 1 48 B
FIZE 4 8 JT WA, LA B W 45 4 BB 21 2% A HE ik 52 B
ESQIR NSV EEAE S I =T BN | R WSV EEAN i
BB S W I OE A 32 R4 L o A 5 R R A T 2
F BT S0 AP 4845 A R /0N BRI 3 P S R AR b
545 AST.ALT.y-GT .ALP.TBIL 2 i 7} 55 . H %
KEEYAG P A R AR bR O R YA T
S A, AL AT T BEFE AR R W T ROK AR Y L 2 R
TAMEZAT A TSR 15 2 ks K IR A
FFER .

F4a4 HEKEYX/NRMDER MDA SOD RiEKFEMHME (x5,
n=8)
Table 4 Effect of WEOGRR on expression levels of MDA and

SOD in mice serum (x+s,n=8)

15 7] MDA & i SOD#f /1
/g kg’ /nmol-L"! /U

1 3.37+1.43 1.21+0.18
TR 2 6.71£2.40”  0.5240.13”
H o A 0.075 3.01£2.14Y  1.25+0.36"
HF LK AR A 5 237£1.60Y  1.14£0.20"
HEEK R PR A 10 2.78+2.09”  1.14£0.20"
ROk mEAEA 15 1.74+1.24Y  1.13£0.32"

#5 HEKEWH/NRAFES CYP2D6 1 CYP3A4 mRNA & ik
KERFM (F+s,n=5)

Table 5 Effect of WEOGRR on mRNA expression levels of
CYP2D6 and CYP3A4 in mice liver (x+s,n=5)

20 51 FE/g-kg'  CYP2D6 CYP3A4
1EH 4L 1.00+0.08 1.00+0.06
FERIZH 0.34+0.01”  0.09+0.01%
H R 0.075 0.81+0.04"  0.88+0.16"
HROK Y ACHR R A 5 0.41%0.02 0.32+0.01"
H R AR R A 10 0.46+0.05Y  0.19+0.02*
H KR ) A 15 0.50+0.02Y  0.54+0.02%

CYP3A4 W e R e s 57 kDa
CYP2D6 " we wmw SR " WO 56 kDa
GAPDH 4 e S S S 36 kDa

A B C D E F
B2 /NRBEFEEFR CYP2D6 1 CYP3A4 B ARIZ Ak
Fig. 2 Electrophoresis of CYP2D6 and CYP3A4 protein

expression levels in mice liver

F6 HEKRYINRAFAH CYP2D6F CYP3A4 EARIEKTE
G850 (X+s,n=6)
Table 6 Effect of WEOGRR on CYP2D6 and CYP3A4 protein

expression levels in mice liver (x+s,1n=6)

a3 o CYP2D6 CYP3A4
/GAPDH /GAPDH
IEH 1.22+0.26 1.06+0.41
AR 2 0.67+0.11*  0.60+0.28"
H i — 4k 4 0.075 0.87+0.21 1.14£0.26"
H K AR A 2 5 0.78+0.15 0.73+0.32
ROk hREA 10 1.06£0.25"  0.96+0.20
RS 2 50 i 15 0.900.17 0.98+0.23

TAREZT R olEr 2o, g N &
5P A AR M . B SR T A0 ot 2 B R
FE A KR IR A AR R W MDA S 304N i B AR
JH LM BA W B A 50 & 5 P A AR Y SOD T
P RRAIS 35 BT 40 AR A48 405 R T2 AR o i
W22 13 H MDA & & F1 SOD fiff 1if o4 & 2, H 7K
PYAL RN = SR T MDA N 2R TS
H SOD i {if 7 34 1, ¢ B H /K $2 ¥y v] B8 38 i ek %
JH- 438 S A 10 98 A S T i S A o

VTR A 5T R U], 20 M 5 3R PASOTE T A ke o B 1Y
S s b R R AR . Hoh 2 525
A 3 ELE VR CYP3A4 . CYP2D6, 1fif CYP3A4 &
i dRcE B AT 50% 09 25 W AAE 7R IE 245 W08 B i
FErp R iR EEAEHYY . WAL X CYP3A4
fiff 755 M A s A VE A, CYP3A4 il CYP2DG6 fiff i
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JiE 240 95T JE 200 6 R 7 2 e S 2 2 g A o)
I H R A) g 4R S RS i A Il B9 TBIL , AST.
ALT 7K, 34 40 (5 K P450 (1 22 1K i 1 50 25 1 1¢
WK P 6 I 40 i EL AT B A i AR A PR AR
R HAMZ T R &G A B EREILCYP3A4
CYP2D6 mRNA 25 [ 35 KF, il 25 9 B9 AR
M H FE KSR WG b s R0 20 R0 T R T 4 1Y
3 T CYP3A4 fl CYP2D6 mRNA I 75 [ i £ ik i,
it B 23 T 22 1 1 2 W AR S b, 22 A 25 W AE I Ik
149 4 B[] e B DT DR A S 0 o L A0 L DD
N, H B K W i R T4 24 AT AN K T e
RAEMMEL BB - TIER .

b AR ETEREAKRZE R BS2ET
4455 /0N BROBE D 2 B0, H K 3 40 T 45 24 1T DL R
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