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Effect of Xuefu Zhuyu Decoction on Gene Expression of CYPs, UGTs
and GST sin Liver Tissues of Rats
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[ Abstract ] Objective; To examine the effects of Xuefu Zhuyu decoction (XFZYD) on the expression of
cytochrome P450 ( CYPs) genes, glutathione S-transferase ( GSTs) genes and UDP-glucuronosyl transferase
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(UGTs) genes in liver tissues of male Sprague-Dawley rats. Method: Twenty-five rats were divided randomly into
5 groups, 5 animals each. Three active dose groups, which were administered with XFZYD by gastrogarage for 15
days at the dose of 3.51, 7.02 and 14.04 g -kg ™', respectively. The control group and positive group received
the same volume of water per kg body weight. From 13" day, the positive group received Phenobarbital sodium at
the dose of 80 mg +kg ™' by peritomeal injection for 3 days. About 200 mg livers were removed, the levels of genes
expression of CYPIAL, CYP1A2, CYP2B1, CYP2El, CYP2C11, CYP3Al, CYP3A2, CYP4Al, CYP7AIL,
CYP17A1, CYP27A1, GSTA2, GSTM1, GSTpl, UGT1Al and UGT2BI in liver tissues of rats were examined
by Quantitative real-time reverse-transcription polymerase chain reaction ( quantitative real time RT-PCR) assays.
Result; Compared with the contro group 1, phenobarbital sodium (the positive group) significantly increased
mRNA expressions of CYP2B1, CYP3A1l, CYP3A2, GSTA2 and UGT2BI1 (84.57-fold, 5.44-fold, 5.11-fold,
7.76-fold, 13.27-fold, P <0.01, respectively). CYPI1A1 (57.92-fold, P <0.01) and GSTA2 (1.54-fold P <
0.05) were dramatically induced by XFZYD at the dose of 7.02, 3.51 g -kg™', respectively. While CYP2C11
(55% , P <0.05) was significantly inhibited by XFZYD at the dose of 14. 04 g -kg™', a inhibitory tendency was
found on expression of GSTM1 (P <0.05) at the dose of 3.51, 7.02, 14.04 g -kg™' (53% , 55% , 51% ,
respectively) , however, XFZYD had no significant effect on the expression of CYP1A2, CYP2B1, CYP2EIL,
CYP3A1, CYP3A2, CYP4Al1, CYP7A1, CYP17A1, CYP27A1, GSTpl, UGT1IAl and UGT2BI.
Conclusion; XFZYD can significantly induced the expression of CYP1Al and GSTA2 gene, but significantly
inhibited CYP2C11 and GSTM1 genes, which indicated that when XFZYD is administrated with the substrate of
CYPI A1 and CYP2C11, more attention should be paid on drug interactions, XFZYD may affect detoxication and
excretion of toxicants, acarcinogens and other substances, and may play a role in the occurrence of malignant
tumor.
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HR (NS, 11613) X7 2011 4£8 1 H Il
TV TR R AR AR, &P
B 2 R 2 2 B v 2 45 8 Ot = el AR B S
TE ST IR L Ll 22 88 (B0 W 245 A BR 2 )L it 5
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Bt 510 1 57 ( Epicentre) , MMLV Jz #5 5% fifi ( Epicentre ) ,
10 x RT 2 »h ¥ ( Epicentre ) ,2. 5 mmol- L™" dNTP
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BRy7 i) ) , DK-8D 7l Hy B fr i 7K Al (b il AR A 52
Y %% A BR 2y 7] ), Gene Amp PCR System 9700
(Applied Biosystems) , TaKaRa PCR Thermal Cycler
(&Y THRARSE ), 51 % & it 3 Primer
5.0,ABI PRISM7900 system ( Applied Biosystems) ,
1.3 ¥ SD Mtk KB, /A 180 ~ 220 g, SPF
9%, VAT IE 5 SCXK (FE)2009-0002, H 1 74 2 Bl Ak
L B hol PR A

2 Kk

2.1 HWRiE MR 12 g, 20469 ¢, 409 g,
B9 g, JIl75 4.5 ¢, "AT6 g, 5 3 ¢, 7 6 g, 4K
9 g EHE4.5 g, HH 6 g, % 1 AN 10 £ BT 1K,
B 40 min, JIA 1 h ok UE R, 253 7 8 A5 & Y
KGRI 1 b IR R, 5 0T 2 AT, W 4 & —E
RBL, BN 1,404 g-mL ™' BT 4 CUKH L 15
FICT I P 2 0 K I 2 T T M

2.2 FWess 25 HREBENL N S A, B4
5 Ho a2 & A8 A PR 58 H 0] ok e 5,
B 1 kg MRE (5 A AR R AU O BB TSRS
rh AR B A I PR SRR A 2, 1,0, 5 4%, IR 2 5
% 14.04,7.02, 3.51 g-kg ' 3 M H4E ig 45245, %5 11
HARE L Z o (PHE ) 45 7 ig gk, 1 R/
d,fAFRES 12 H, A4 ip 80 mg-kg ' AY K L
TN R/ S 3 d, BEEAREEK 24 hJE A HE
ARFE ) I R 2 21 2 200 mg B WA R
%R R - 80 CIUKA AT & (H T &
RNA 2 OR3P 23850 87) o

2.3 A RNA f4REC7 B 100 mg 4 4URE 5, H%
TRIZOL a5 & v W] A5 42 L . RAH (1) RNA IS W AR AT
F -70 °C, f#i i NanoDrop ® ND-1000 jllj 7# RNA
VB R B, PR R A8 P Bt B R i H UK LA BT RNA
1) 56 B

2.4 FEAH RNA B9 cDNA AR R KR A
Y1 pg RNA,1 wL 0.5 g- L' Oligo (dT)q, fin G
RNA iy H,0 = SR 10 pL, A WA 70 C K
7% 3 min, [ %] 37 CE 10 min, RT WK :2 pl
10 x RT 2% % ,4 L 2.5 mmol- L™" ANTP B &% .
1 wL RNA BB A 1 L MMLY 5% 3/, R 4
J5 37 CHEE 1 min, fl 10 pL % RT 2 i ¥ 2
10 pLiB KR A& ¥, 37 C K 60 min, fil # 2
95 CHEFF 5 min, 3 RT W AIH cDNA B, &
VSGEE I

2.5 Bl 51 B Primes. 0, |
g B AR W) T REA IR w5 e 45X 51 Wy B A
W1,
# 1 FA T RT-real time PCRs 585 # CYPs,
GSTs #1 UGTs mRNAs #& g5 #9115 B &

FEH SIFE(5'—-3") o AT
/bp
GAPDH F:GGAAAGCTGTGGCGTGAT 308 1
NM_017008 R:AAGGTGGAAGAATGGGAGTT 1
CYP1AL F:GGGTGTAGCACCTTCATTTAC 206 7
NM_012540 R:GTTCAGAGGCAACTTGGACTA 7
CYP1A2 F:5'GGTGGGAATCGGTGGCTAATGT 9% 2
NM_012541 R:TTGCTGCTCTTCACGAGGTTG 2
CYP2B1 F:TATCTTGCTCCTCCTTGCTCT 240 3
NM_001134844 R:TGGGATGGGAAAGAGGAGTG 4
CYP2C11 F:GCACAATCCGCAGTCTGAGTT 226 6
NM_019184 R:AGCATCCGTGTAGGGCATCT 7
CYP2E1 F:GTGGTCCTGCATGGCTACA 151 2
NM_031543 R:ACCTCCGCACATCCTTCC 3
CYP3A1 F:TGGCTGGAGAATGAACTTAGGA 119 1
NM_013105 R:TAGAGGAGCACCAGGACGAC 1
CYP3A2 F:AAAAGTGTTTGGTGCCTACAGC 294 6,7
NM_153312 R:AAATCCACTCGGTGCTTATGC 9,10
CYP4A1 F:ATGGCAGTGTTCAGGTGGAT 288 5
NM_175837 R:CCATTCTGGCAAGTAAGAGGAT 7,8
CYP7A1 F:GGCATCTCAAGCAAACACCAT 246 3
NM_012942 R:GCTGTGCGGATATTCAAGGAT 5
CYP17A1 F:GCACAATCCTGAGGTGAAGA 130 5,6
NM_012753 R:ACGCAGCACTTCTCGGATA 6
CYP27A1 F:AAGGAGCACCGAGACCACA 98 2
NM_178847 R:AGCATCCGCTGATTCAAACTAT 3
GSTA2 F:CAACTACATCGCCACCAAAT 133 4
NM_017013 R:TTGGTCTGGGGGACATATTAC 5
GSTM1 F:ACGCCTTCCCAAACCTGA 160 7
NM_017014 R:CTCCCTGTGAGTGCCAGTGTA 8
GSTpl F:GGTCGCTCTTTAGGGCTTTATG 80 4,5
NM_012577 R:AGGTCCTCCACCCCATCATT 5
UGTIAL F:GACCCTGAATGTCCTGGAAATG 284 4
NM_012683 R:CAATGAAGACCACCGTCAACAC 5
UGT2B1 F:TGGCATCTATGAGGCAATCTAC 164 5
NM_173295 R:TGACAATCTTCAAGGCAGTGAG 5

2.6 SCHFgEHE PCRY

2.6.1 DNA BIAR Byl #5  BFXF 5 — 75 2200 & 1Y &

PRURNAE R TR, R — 1 2 IR % A 1 cDNA B A

(THHEAZ RT J5 1 cDNA £ 2 pL B AE) #F 17
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PCR S :5 pL 2 x Master Mix,0.5 pL 10 pmol -
L™ PCR B 5254 F 0.5 pl 10 wmol- L™'f PCR
Fes 514 R,2 pL cDNA K 2 8RR 8 ul, %%
P RO I ROIR A, 5 000 remin T A BT RS R
PCR 2 Ji7 :95 °C,10 min;40 4~ PCR fE ¥ (95 °C, 10
;60 °C ,60 s(YK ) ) ;PCR =45 100 bp DNA
ladder 75 2% Byt Jig Bl 5 12 HLTK , TR Ak 2 BE Gt A U
PCR W) 52 15 Jy B — ¢ SR 9 38 45007 % PCR 729
HEAT 10 F5H06 BEERR B - 1 PCR =Mk FE Ry 1, 43 5
B 1x107" 1 x1072,1 x107°,1 x107*,1 x
107°,1x10°°,1x1077,1 x107%,1 x10~°, 3 JLA
T BE M FE 1) DNA
2.6.2 Real Time PCR W ¥ 74 cDNA ¥ 54
Sl & Realtime PCR X WK &R . RECE W T :5 pl
2 x Master Mix,0.5 wL 10 pmol- L™ 'fi§ PCR 455 5]
Y F,0.5 wL 10 wmol- L™"f PCR #5519 R, fnsk
Z R 8 L, A IR R A, 5 000 «-
min " SEEFE L. K 8 wL IR A BUINE] 384-PCR Hr Xt
N B REASFL T BRI L 2wl eDNA, ZINCoKl
Sealing Film 3 [ 5, Jf %5 8 & 0 R &, 7 & PCR
27 | B 25 4F (19 PCR ARBCE UK b5 4% 3R 384-
PCR #2 B T Realtime PCR {¥ I #E4F PCR v , T &
()48 5 ¥ LR BB JF #£17:95 °C,10 min;40 4~ PCR
FEFR(95 C,10 ;60 C,60 s (WEEHE) ),y T &L
PCR =¥ iy 45 i M 42, 97 39 S W 45 R 05, #% (95 °C,
10 5;60 °C ,60 ;95 °C,15 s) ;I M\ 60 °C ZZ 18 i #4
) 99 C ({¥# B 3hi#47-Ramp Rate 5 2% ) .
2.7 Gt Ab IR AR R H A SR R A K
23 53E4T Real time PCR I . K 48 22 ) B 6 1 7
T DNA frifi i 2, & FE 5 B 00 58 R4S 58 2 Y 1 vk
JEGE I A LA AR . B SRR A I B A R R R
o DL 4SS LR I v DD SRy IG5 ok 5 PR ) A O
J5 B AR & B, ] SPSS 17. 0 B F #E4T 481t , 4
B8] L3k H] ANOVA 5 56 1 i) Dunnett-r £ 55 , BT A
B R x £5 £IR o
3 #R
3.1 prrahZmindEih g B 1 EIx CYPIAL B
PRI Bt PCR 416 24 3 10 %€ 't oif J32 7228 4 1% B R0 47 38 i 4k
FbruE M Ze. AW AR MLk, B 938 il 4. bs ol A
(PO E) B PCR 6 3 £ 2 19 28 fk i 28 1k o
C:CYPLAL ¢cDNA $£ D1 % (X) X S (Bl Co( V) 2%
LRI Y = — 3. 149X +26. 147 41 56 R 4
7 0.998 9, CYP1A2,CYP2B1,CYP2C11,CYP2EL,
CYP3A1, CYP3A2, CYP4Al, CYP7Al, CYPI7Al,
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CYP27A1, GSTA2, GSTM1, GSTpl, UGTIAl A
UGT2B1 i [X] o 45 51 AH Bl (% 3 38 il 26 Fn A ofE il 28
(B o

e
DetectorSYBR v] Plot[cRnvs.Cyce  v] Threshot[0.15 B

Standard Curve Plot

Detector: [SvER ~

E1 CYPIAl EERMEHL(A), 1
Bgk (B) ,frAEMZ (C)

3.2 REHZHFKBEAFHL N CYPs, UGTs Al
GSTs FER RIX MM 525 H4IM L, 2R T 240
4 CPH M 4l) o B B 5 8 4 40 1 CYP2BI,
CYP3A1, CYP3A2, GSTA2 1 UGT2BI % A 3 ik
(P<0.01), 505l 25 (A4l ) 84.57,5.44,5. 11,
7.76,13.27 %, W#E 2,

3.3 M B xR R4 21N CYPs, UGTs Al
GSTs JEPR RIX MM 525 (U4 AL, T 258 %
3.51,7.02 g-kg "W W% S GSTA2,CYPIAL {3 [A
FKiK(P <0.05), A% HAM 1.54,58.92 4%, ML fF
BT 14.04 g kg™ B R CYP2CIT f) 6 9 %
E(P<0.05), NS A K 55% , ILF &% 3. 51,
7.02,14.04 g-kg ' X} GSTM1 45 BH S (4 3 1 VE F (P
<0.05) 43 N2 UL 53% ,55% ,51% o Il )i
B % 3 4K &4l CYPIA2, CYP2B1, CYP2EL,
CYP3A1, CYP3A2, CYP4A1, CYP7A1, CYP17Al,
CYP27A1,GSTP1, UGT1A1, UGT2BI [ 3 A %35 6
WERm, WK 3 ~4,
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£2 FELZHEARFAESARK CYP2B1,CYP3A1,CYP3A2,GSTA2 #1 UGT2B1 EEFEM M (2 +s,n=5)

25 5 # 4/ mg-kg ™! CYP2BI CYP3Al CYP3A2 GSTA2 UGT2BI
2 - 0.35 +0.20 2.01 £1.19 4.23 £2.38 1.89 0. 54 0.37 0. 15
L2 80 29.60 £9. 17" 10.94 1. 85" 21.60 £3. 64" 14.66 2. 66" 4.91 £0.96"
W SEAAE R P<0.01,
*3 NAERBZINARFARKN CYPs EERENZEM(x£s,n=5)

20 5 FE/g kg ™! CYPI1A1L CYP1A2 CYP2BI1 CYP2C11 CYP2E1 CYP3A1
25 11 - 0. 003 =0. 002 3.75 +£2.00 0.35 +0.20 1.95 +0.87 4.04 £2.90 2.01+1.19
1L RF 3% % 3.51 0. 038 +0. 025 2.48 +0.57 0.17 0. 09 1.39 +0. 43 4.42 +2.10 1.79 £0.92

7.02 0.147 0. 155"  5.53 £1.76 0.20 +0. 10 1.86 +0.29 6.88 +1.31 2.41 0. 34
14. 04 0. 020 =0. 022 2.45 £0.65 0.16 0. 10 1.07 £+0.42"  5.33 +3.64 1.97 £1.35

2 5 Fl /g kg ™! CYP3A2 CYP4A1 CYP7Al CYP17Al CYP27Al
2 - 4.23 £2.38 0.92+1.12 0. 045 +0. 036 0. 065 +0. 043 0.22 +0.12
N334 3.51 4.81 £2.30 0.74 0. 15 0. 030 0. 027 0. 074 0. 027 0.20 +0.05

7.02 4.34 £1.03 1.50 £0.18 0.031 +0.016 0. 062 0. 026 0.23 +0.30
14. 04 5.92 +4.32 0.94 0. 17 0. 039 +0. 021 0.071 +0. 013 0.19 +0.07
S AALEY P<0.05(£4 ),
x4 MBZRFBHTKRIFALRKN GSTs #1 UGTs HE R EWEM (v +s,n=5)

2 5 Fl /g kg ! GSTA2 GSTM1 GSTP1 UGT1A1 UGT2BI1

25 - 1.89 +0. 54 5.86 +3.00 0. 059 +0. 028 1.68 +0.78 0.37 0. 15

IR 255 3.51 2.92 0. 56" 3.10 £0.94" 0. 065 +0. 020 2.06 £0.73 0.35+0.11

7.02 3.07 +1.32 3.20 £0.15" 0.089 =0. 035 1.99 £0.57 0.32 0. 14
14. 04 2.73 +£1.32 2.94 +0.78" 0.060 £0.014 2.10 20. 8 0.35 +0.21
4 itig PRI B R 2% 0 R FL R 9 T L R R

4.1 IR 7 R K BUFIE CYPs 3 R 363k 1Y 5%
i CYPLAL Il CYPIA2 2 5 L Ri Lt
J% [ T 38 2% R0 A0 B 2 v AR . CYP2BT 2
Az DU TR 1 2 AR, TR 2SS YA S
FE— S5 F AR A A e AR R T R A
P4 ) e — E MR . CYP2C F: 38 % 15 41 5
P AR (JCHIEZ59)) 4, 16 2 5 52 iy PR v
JANAE 2B 00 R | 4k A 26N I g AR &
CYP2E1 R Y3k 70 ZFp , Hoh A K843 A i
BUm Y SR AT REY) (07 B AL S W WA I BESE)
AINER A3 Sl R AT B 245 (R L SRR X 2T
G ) CYP3A SR A AL 29 60% I FA 1
FAZ5 9 AR, £ 8 X IR 9 TR 2 i A 3 e % il
FI B0 A AR 25 DL K& HIV 4 ) #) 25, CYP4AL,
CYP7A1,CYPI7Al & CYP27A1 £ 8 5 5 Y
JOT AN A A DU R PN B B 25 IR TR 45 0 o 1 5
58, a0 CYP17A1 Fl CYP19 2 558 iz Jii i 2 M1
PEWE G B, M CYP17AL FT CYP19 W] DL %)

CYP2B1,CYP3A1,CYP3A2,GSTA2, UGT2BI [#if 5
L AHE 9% & BLOK 1 H % B8 0 W s % CYP2BI,
CYP3A1,CYP3A2,GSTA2, UGT2B1 3 [H ) % ik, Ui
BIA S ) 45 R B e &g o BESE A5 R R W, IR B
JX % % CYP1A2, CYP2Bl, CYP2El, CYP3AI,
CYP3A2,CYP4A1,CYP7A1,CYP17A1, CYP27A1 %
PR 223k T B B 52 ), 32 7 IR 3B 5 DA L B2
WA B AT 0 25 & FH B AT BB AN 23 7 AR AR M 24
VAR EAE R O IR W BT 0 S S AT Y 3 2 Tl
K2 nf R AN K . [ERTRE SN CYPIAL 4G
A WA s CYP2CTL (R e 48 it
4.2 IR B AT K BRI GSTs e PR 32 35 1 5% i)
GST AL IR JF R A e H IR S — RV ER TG Y
G566 HE AR B 2R BT BUR Y SN RE YR %
HAEGERTY, GSTMI HI GSTP1 (i 32 32 4F H 2
A B H K (GSH) 51 Z W fE R BUR W E N
(1) 55 HL - AL K AR G W 1R) By N, Bk = GSTMI F
GSTP1 Fe PR By AN Ho o xR #5: 2 e, 5 7L o
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A G AR G GSTA S Rk 545l
Ji 958 99 SR 96 A5 PR AE 19 22 9 IRV 385 i A 0%, T A Sy 3
WA Z — [ GSTA2 MFFE AR T iz B, AT
SO R BRI AT 3B 0% 4F GSTP1 JL R 25 36 T W 25 5%
Wi, {ELBE 5B Mk GSTMI1 fi4 5L K], T X GSTA2 & [
A FEN B KW iR 32 58 7 RE 23 X
A PN S S Ji g 11 2 A R R A R
4.3 IR AR B IE UGTs Ji 5 3R 35 1 5%
e UGT fifb K Z 8025 %) (W k| £ /K 4% 2 iR
KSR BPLR 24 %) LA K T 2 A7 78 A I B 2
T G W) T R AR P 2% ol VA 104 B0 R SO A1 I
Wy HEAT A A o X A TR R A T AR B9 B R . UGT
FIREES SR KRG, UGTIAT 9 B 2 fi#
Al AR P9 IR 21 2% 4 T TR 45 5 I N 1) ME — i, UGT2
FREN E S 5 A E EE A . AW R B
7N MR B8 7 % K BURIE UGTTAL Fil UGT2BI
PR ) 28 38 TG i 2 R

(B8] bR AR o TR AT B W S0 86 9 RT-
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