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[ Abstract | Objective: To investigate the effects of erigerontis herba and paeoniae radix rubra formula
(Xinshao formula) on the metabolic activity of main subtypes (CYPl1a2, CYP2d22, CYP2el and CYP3all) of
cytochrome P450s (CYP450) in mice liver and explore its mechanism. Method; Mice were randomly divided into
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normal group, phenobarbital group (70 mg-kg '), and low-, middle-, high-dose Xinshao formula groups (0. 31,
0.62, 1.25 g crude drug-kg ').
determine the metabolic activities of CYPla2, CYP2d22, CYP2el and CYP3all. The mRNA and protein

After administration, the livers of mice were used to prepare microsomes to

expression levels of these four CYP450 enzymes and pregnane X receptor ( PXR) in liver tissue of mice were
evaluated by quantitative real-time polymerase chain reaction ( Real-time PCR) and Western blot. The effect of
Xinshao formula on the activation of PXR was estimated by reporter gene assay. Result; As compared with the
normal group, Xinshao formula could induce the enzyme activity of CYP3all, up-regulate the mRNA and protein
expression levels of CYP3all and PXR, and activate PXR (P <0.05, P <0.01). As compared with the model
group, middle and high dose Xinshao formula could inhibit CYPla2 activity (P <0.05), but had no significant
effect on the mRNA and protein expression levels of CYPla2; while Xinshao formula had no significant effects on
the activities and the expressions of CYP2el and CYP2d22. Conclusion: Xinshao formula could induce enzyme
activity of CYP3all, and the mechanism may be associated with up-regulating PXR expression, activating PXR and

promoting CYP3all expression. Xinshao formula also could decrease the CYPla2 activity, but it was not related to

regulation of CYPla2 expression, and the mechanism needs a further study.

[ Key words |
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KEEAUBRPERED R, BAHF KT R
FLRWE 7)o 1B B A M AT R SE AT 7 %) CYP450 1%
PESZ W 1) S8 SRy T 58 35 S AT A 5 I BE R AIE O, AR
SCLAZIN BRCA RS AY F 5 2 AT 2 5 6N R4 B 68 R
P450 fiff &= 22 7 # CYPla2, CYP2d22, CYP2el #i
CYP3all Q5 M 19 52 i LL K AR SCHL ], LA A S il
D= AT 2H J7 ] BE 7 A i AR M AR AR TR A S
FHehil o
1 &
L1 Zhyymanprk I8 i SOmEr: B W R 14 5T
22 ~25 g, i B ERF R s oo 4 3

Xinshao formula; cytochrome P450; pregnane X receptor (PXR) ; mechanism

Y& #AIE S SCXK () 2012-0001 5 3l 49y 52 4 25 5t M
BE R R S sh 18 B 22 D 2 W AL U, L HE S 5
9 1603113, HepG2 Mg H v [ERL2# e 41 M %

L2 25500 KT SR40 5 S I 5 R~ SR IR
il 2 2 MSCHR [ 14 ] J5 ¥ o AT 25 40~ R AR AT 25 4 i
BN BERE K 28 A 24 2R O e AR 45 5 3 R
R KE B M Y) K KIE Erigeron breviscapus Y T
PR B K BHE Y I I8 A Paenia veirchii 1)1 4
Mo XT38 240 2B AN AR AT IO 4% 22 3 He (R
(Bt L) A3 F AT T5 o AT 5 h 52 JH 4 245 W il
HHE R 20 2 ] A PR AL trizol (26 [ Life 20 W], 41t
5 157707) ; Eastep 4 RNA 2 BUXH &, WL &E
it S 0 K 7) &, FuGENE6 % 44437 ( Promega 23 7],
it 5 4 H & 20170801, E1910, 0000254749 )
SYBR® Premix Ex Tag™ 1l , TransSecript'" One-Step
RT-PCR SuperMix ( K% %A= ¥ A BR 2w, it 5 53 5
J RRO4TA, RRS20A); I v We-3-W% 2 Bt
(GAPDH ), CYPla2, CYP2el, CYP3all, YP2D22,
PXR #5149 i b i 245 T2 6] 5 1 ; Na,NADP, G-6-
P, G-6-PDH ( I 1 i U 2 4 23 71, 4t B 4% 3
SM0313KB14 ,WJ0717EA14 , KOOM6C1 ) ; 3 Z5 % /K .
AR AT (RER AW A A, H# S 705
A FO315AS, A0516AS, A1116AS) ; & 2 L Ak ([H 24
B Wl Ak 2 50 A IR A AL it 5 F20161112) 5 41t
GAPDH /) FR B 7% & $1 14, T CYPla2, CYP2el,
CYP3all,CYP2d22, PXR £ s B ik , i S i bk
FHrRPUIA (HEE Abcam 23\ 553 51k ab8245,
ab170204, ab28146, ab3572, ab98137, ab192579,
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ab205718,ab205719 ) ; DMEM &5 0% 5% 72 & . JiG 4= 1
WUEE A (£ E Gbeo A A, # 5 0N
8217231, 1217694, 1785989 ); pGL3-P3A4,
pcDNA3. 1-PXR #l pRL-TK i ki Hy A< 52 5 25 44 4
PRAF o
1.3 XA KBt Quantity One 4. 6.2 BEJEE 73 H7 4K
{4 ,PowerPac Basic % B 3k /¥ , Trans-Blot Turbo %l §%
JREAX, CFX96 AU 5T [ 5% J 5 &t R & 1 i =X & N
(Real-time PCR){Y ( 3¢ [ Bio-Rad /A &) ) ; Varioskan
LUX B Z 3 GEWF AR 1Y , Thermo fresco 17 Al &y 3 ¥ V5
.01, Ultimate 3000 UPLC-PDA 78 25 20 FH A £
Biomate 3S HY %R i 1 45 A0 o A (58 [E] Thermo 24
A]); Optima MAX-XP # # @& 3 5 0 Ll (€ H
Beckman /A &) ;G:BOX ChemiXL1. 4 %Y 5 i i 1% 4L
(FE[E Sysgene A H]) o
2 AHiE
2.1 54525 WEEERV/NRBENLS R S A,
SR A A R A CEATA TG R R
LA 6 Ko MR AT TR B e AT T
F g, E AT AR L R ) 0.31,0.62,
1.25 gokg ™' MRS ELLLA 2 14 d, KD ZA
U5 70 mg-kg ' RIS ELELR 2T A1 5
HAG 2578 S mL-kg ', IS ELSSL 2
14 4",
2.2 MEUFERER SIS DNERRRGA R
TR, R AR I A SUME A A AE T B A,
A SER K 8T T #5 IDk B 25 28 2 rh s 0, - FH v
M)A B ER K e v I A R T Ak ol , R BT . FH IR B
SR 20 285 g e, A 3 48 T B A K 52 o
W (100 mmol + L™" K,PO,, 1 mmol - L™" EDTA,
0.1 mmol-L~" PMSF,20% H i, pH 7. 4) 513, 3 1
5 2 20 A5 1o e S . AR e ST DT
0 MUK U8 A LR R, PR IE 4 C
177 xg&.020 min, B F¥5 T4 °C 105 000 x g B .0»
60 min; 5 b IF, FHA) 9 22 b =B DT UE RIAS /) BRUTF
Ok A&, I BCA 32X 7] 65 0 i fok A 2 R B
2.3 25U AR A I M
2.3.1 CYPla2 FiSPER e A AHAEAS PG T 4 4h
A, AR AR I VG T AR i D E CYPLa2 il 7
PEZY L BB BB A (5 g - L7T) 100 uL 5
0.05 mol-L™"4E AR P T 200 wL JE%),37 CHiM &
5 min/5 /il NADPH 200 plL P4 {4 % (40 mmol - L™
MgCl,,4 U-L™" G-6-PDH,2 mmol -+ L™" NaDP* #il
40 mmol-L ™" G-6-P) ,37 C /KA 30 min, K2
- 126 -

200 pL kR, 15 000 x g B> 20 min, JL b4
W90 WL JIMA 1.00 g- L~ " H 289K /R 10 wL, 5 540 A
ST kA B A& 20 pL; Luna C g {8 35 41
(4.6 mm x 250 mm,5 pm) ; §i A 60% F EE-40%
7K (0.04% = 2} F1 0. 04% 2, T8 2,18 , vk 2.1 I
pH Z 3.0; %3 0.6 mL-min ' ; f: 75 40 °C ; %
K 280 nm,

2.3.2 CYP2d22 Fif M SR A SE U oF 1
ML MR8 A7 3610 SR AR iR I g CYP2d22 Jifg
WE o BURF ORI (5 g-1L7') 100 L 547 £ 70 2F
(0.03 mol+L"")200 uL iR 4. 37 CHIME 5 min
5 M A NADPH 200 pl Fi4E % 46,37 °C /K30 min,
UK 2 200 pl &k 2 W, 15 000 x g B L
20 min, B35 W 90 pL 5% 25K K (1,00 g-L7")
10 pLiR 5 5, @ 20 W M 5 e a3k 45 1 W
2.3.1 3,

2.3.3 CYP3all Ei&ERME SR &5 MRk
MRS, M A P OE ZE = I E CYP3all i 7
FEY S BURFHORLR (5 g+ L7') 100 wL, B 2 £k 2% o
W (PBS) 150 wL H1 80 mmol-L~ "4 Jt Ho bk 50 wL, iR
%], 37 CHiMEHE 5 min J5 A NADPH #4E R 4t
50 pl,37 C ¥ F 60 min, il A 30% =4 & M
250 WL kSR . F B Nash i 7] 250 wL, iR 215
60 CIKIE 10 min, % HCE 20 min, DL & ORI
(25 R R PR, T 412 nm KA E OGRS A,
2.3.4 CYP2el BgIEMERIMIE R F AR MRS
2, MR 0 S BE 1 A BB R T CYP2el 1 il I
MY B0, T mol- L7 ZERE 50 pL,5 g+ L™ ik
4 100 wIL,50 mmol-L ™' Tris-HCI 650 L 1 NADPH
FEA RS 200 wL iR Ao 37 CHEE S min J5, fil A
30 mol- L™ & fb A 3 5 9 A I 50 L, 37 C
H 10 min, K5 M A BB 35% — & L W% |
400 wLZ kB, B0 B R VE W 1 mL, A BR R B
W 500 pL 1 mol- L™ VRA) S A 0. 2% [ 5
500 pL, =i T N 40 min J5, T 630 nm i AR
E A

2.3.5 % CYP450s fil PXR ) mRNA /KF  #%
trizol Fl Eastep i RNA 48 Biat 7] & 156 0 15 45 B 4% 41
M RNA, HU 24 RNA 2.0 pg, 3% U6 B9 5 #: 1F, H
TransScript"" One-Step RT-PCR SuperMix 4 i, ¢cDNA ,
cDNA i B 50 15 J5 1V B0, 4% Ui W] 45 F] SYBR®
Premix Ex TaqTM Il #£47 Real-time PCR ¥ , 5| ¥
SR 1 fizs, Real-time PCR WK & A 1.0 L
cDNA B, FFHF514 (10 pmol-L™") 4 0.8 L,
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SYBR® Premix Ex Taq™ I 10 L, ddH,0 #p 2
20 pL,Jz i £ CFX96 #Y Real-time PCR {% I i 17,
PCR ¥ 152 %} 94 °C 3 min;94 °C 30 5,56 C 30 s,
72 °C 35 s, A, 40 G 5 2 0 b 2o
27N TR

#1 PCRE¥E

Table 1 Primers used for PCR

H ity 3£ 14 S5 M/@}i‘“‘

CYP1a2 L i#AGAGCCTCAAGGACCCAGGT 140
TF#ECGTCCCCATACTGCTGACT

CYP2el W GGATATTCTCTTCAACAAAC 116
T AATTGTAAGCCTGGATCCAG

CYP3all U GAGATGTTAAATATCTGCAT 133
RN iiE AATTCATCATCAGCTGAAGA

CYP2d22 W CTCAGAGTGAATCCTCCTGA 138
TUFTCAATCCTAACTCCAGCTAC

PXR | AGCTGGAGCCGAGTTGGCCT 141
FHEGACATTGAAGTGGTAGCCAT

GAPDH iFCCCATCACCATCTTCCAGGA 117
F#HEGCTGGGCCCCGGCCTTCTCCA

2.4 U CYP450s fl PXR (EHKFE B 2.2 T

il B SIORE AR 55 A 11 i (30 g BE1) B AE, 48 SDS-
RN T e R R R UK 4 B 0, e AR E R
2.5 A,10 min {9 258 T8 B 095545 7% 78 2 A —
A (PVDF) i, #5 55 ,5% BSA = iR &4 1 h; 7
A3 5 A$E GAPDH $4& (1:2 000) ,47% CYP1a2 4%
& (1:2 000), L CYP2el #7 & (1:1000), i
CYP3all if& (1:1 000) Fil4 CYP2d22 7 fA& (1:
2 000) , 4T PXR HTfK(1:1000) , % MFE 2 h; PEHE
3WJE AR 40 (1:5000) , i MFH 2 h; YK
3 W5 ECL R & Bt i 6 . BER AR &R Ge4n IR
7, Quantity One 4. 6. 2 B 73 B 844 73 B K A
2.5 R FEPNERT I AT T b PXR AT AR
HepG, 4011 & 10% J& 48 L35 i) DMEM 25 8 4%
FRILAE 3T C 5% CO, AEgh B I, MiEEK
% 80% ~90% filt-& FER, F e 25 11 il 1 At JF ) 4% 20
M & 2 x 10° A~/mL, % F# T 24 LA, 4 1L
0.5 mL, #5324 h J5, # Ui 45 ] FuGENE6 %% e
KK pGL3-P3A4 , pcDNA3. 1-PXR il pRL-TK J5i ki
HFLE Y HepG2 4. $29% 6 h J5 ¥4 g 53 — W
FEW A (DMSO) 2 KL Z 4 (10 wmol - L") FI¥
AT AR P R 41 (12.5,25,50 mg- L"), £

2] DMSO HYZARFL 8 R 0. 1% , AT T ik S
R A R T AR R L A BN 36 h
Jei , FORUE 3 2 il 0% P 0 7 3 790 6 A T 28 o 2R il
e, LA 2591 PXR BT AR

2.6 Giito bt SRH SPSS 22.0 b iT 41t
OINT L BE DL & £ s FoR, A A B SR B R O
ST KOk R PR AL R 22 7, DL P <
0.05 hEFAZIT¥E L,

3 £R

3.1 X/NRAAE TR FE FREENER S5
FI2H O, 27 AT 4 07 % A i i T 2 R 98 200 B G
B, Wk 2,

x2 EHSAAMNMRHERE FEFFEBNZME(x£5,n=6)
Table 2  Effect of Xinshao formula on weight, liver weight, liver

index in mice(x +s, n=6)

bk

21 5 Jgkg! /g /g 6% %
25 -~ 24.83+0.71 1.47=0.11 0.059 +0.005
FEEWZ 007 24.72+1.30 1.55+0.13  0.063 £0.006
FEAET 0.31 23.91+1.53  1.44+0.17  0.061 0. 008

0.62 24.17 +1.48 1.49 +0.09  0.062 +0. 006
1.25 24.28+0.67 1.54+0.19 0.063 0. 008

3.2 X/NEUIF CYP450 F G Mg 54 (4l
He#, 2 A5 4l 7 B R /N BURFIE CYP3all () filg 3% o4
1.3~1.6f% (P <0.05,P <0.01) ;55| 3% A5
T Rets CYPLa2 fif 3% P 0 il 2] 28 4L 1) 74% ~
80% (P <0.05) ,{H & X} CYP2el FI CYP2d22 fi i
WEPETC I R, WL 3,
3.3 SX/NEUIF CYP450 fifi 1 PXR mRNA 2k (1 5%
M 5 LA B AR b R S AT AL e
J8 CYP3all mRNA /KF 1.7 ~2.3 f%(P <0.01) , &
F A4 7 e L PXR mRNA JKF 1.4 f%5 (P <
0.05), fH 3¢ A 20 77 4 By CYPla2, CYP2el FHI
CYP2d22 mRNA /K525 (4] F e 6 i 3 1 2 7
W4,
3.4 XP/NEUIF CYPA50 fifi 11 PXR 2R 4 3 3K 19 5% i)

Ha g, /NEAF48h CYP3all [ K
RAl iR Ry O < R S I N i Y A =
(1.4 ~1.6f%,P <0.01) ;5 & A5 20 )5 6g [
PXR K F 1.3 f5 (P <0.05) ;3= AT2H Jy 40 1Y
CYPla2,CYP2el HI CYP2d22 % (/K F 525 4l
WM R2ZS, WE1,%5,
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F3 FHAFAIMR CYP450 BEFEMEMF M (x 5,0 =6)
Table 3 Effect of Xinshao formula on enzyme activities of CYP450s in mice(x s, n=6) nmol+mg ™' +min !
2 1) Fli/g kg ! CYPla2 CYP2el CYP3all CYP2d22
=Y - 0.432 +0. 058 0. 127 +0. 026 0. 480 0. 088 1.174 £0. 178
H 7 0. 07 0.718 £0.131% 0.133 +£0. 022 0.679 £0. 105% 1.209 £0. 135
EaSE V] 0.31 0.415 £0. 117 0.123 £0.017 0. 663 +0. 136" 1. 145 £0. 174
0. 62 0.357 +0. 055" 0.129 +0. 020 0.704 +0. 155" 1.120 0. 156
1.25 0.321 +0. 063" 0.120 0. 023 0.771 £0.151% 1.112 +0. 141
W S HA D P <0.05,2 P<0.01(% 4,5 ),
F4 FEHEFFMR CYP450 EF PXR mRNA RIZHFM (2 +5,n=6)
Table 4 Effect of Xinshao formula on mRNA expressions of CYP450 and PXR in mice (x £s5, n=6)
2 51 Fldt/g kg ! CYPla2 CYP2el CYP3all CYP2d22 PXR
=] - 1.000 £0. 178 1.000 +0. 169 1. 000 +0. 189 1.000 £0. 175 1. 000 +0. 194
AT 0.07 1.913 £0. 305> 1. 155 £0.229 1.782 +0.211% 1.066 +0. 181 1.149 0. 222
A T 0.31 0.917 +0. 139 1. 116 £0. 231 1. 689 +0. 206> 1.090 £0. 144 1.160 +0. 199
0.62 0.923 £0. 170 1.054 £0. 153 1.852 £0.215% 1. 113 £0. 162 1.265 +0. 207
1.25 0.975 £0. 240 1. 109 0. 188 2.269 +0.335% 1. 145 £0. 194 1.414 +0.211"
CYPIa2 *.—— 58 KDa 3.5 X PXR BB 1EMN e BERE AR WoR,
; 525 s i DMSO 41 [, = A 4l 7 s s PXR,
CYP2el _ 55 kba I PXR (W e g G Ve o Bl A AT T v EE Y
CYP3all e e s S 5> (D2 HEM L, PXR A ik 9% PR St 50 o AR PR L Ik P
CyPai _ <5 kD AT 7 B L PXR F SRy ik 1.6 ~2. 1 4%
(P<0.01), WL3&6,
o R >
36 kDa Y 7 R OPASO [ £ £ 35 T M BE, H

T —
A B © D E

ALZS AL B R R 4L C AT UL )y 0.31 g-kg ™ 415 D. SEA ALK
0.62 grkg ™ M5 E. FATHIT 1.25 gkg ™' 4

E1 CYPla2,CYP2el,CYP 3all,CYP2d22 1 PXR EHRIEKF
Fig.1 Expression of CYP1a2, CYP2el, CYP 3all, CYP2d22 and
PXR protein

£5 FEHAFINR CYPIS0 & PXR EARIE
Table 5 Effect of Xinshao formula on protein expressions of CYP450s

IR M (% £5,n=6)

CYP1A2,CYP2EL,CYP3A4 Ll Jz CYP2D6 & AT
fe EE Y PAS0 IR, 5 2 A iF N CYP45S0 il B
R 50% DL, OF H A S (U R 2 B 254
/IN B2 T T 24 W AL AT 5 00 24 00 ) 2 R ) S 7
R — " BT R B /N BRI 1A 25 4 A A 11
B DI EL AT e R DR R 3 B AR X R

and PXR in mice(x +s, n=6)

21 51 H /g kg ! CYPla2/GAPDH CYP2el/GAPDH CYP3all/GAPDH CYP2d22/GAPDH PXR/GAPDH
= - 0.785 0. 033 1.034 £0. 119 0.743 £0. 058 0.898 +0. 129 0.685 +0. 177
FE R 0.07 1.191 0. 1647 1.004 +0. 145 1.051 +0.179% 0.868 +0.215 0.772 +0. 124
E2SEV] 0.31 0.716 +0. 104 1.113 0. 135 1.071 £0.094% 0.887 0. 175 0.789 +0. 092
0.62 0.702 0. 121 1. 124 £0. 202 1. 106 +0. 120% 0.869 +0. 192 0.794 £0. 087

1.25 0.708 0. 160 1.022 +0. 124 1.198 0. 163% 0.939 +0. 151 0.905 +0. 088"
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*6 EHEAHIPXRWHEER(x+s,n=6)

Table 6 Effect of Xinshao formula on activation of PXR (x =+ s,

n=6)
2090 F /g kg ! PXR 4 72 /%
DMSO - 1.000 0. 146
7 0.07 1.721 £0. 151
SEATH T 0.31 1.671 +0. 1217
0. 62 1.795 +0. 188%
1.25 2.084 £0.157%

¥ . 5 DMSO 41t #%" P <0.05,% P <0.01,

CYP450 fil§ HEATHESE , XE AT A EE S % 35 L,
£/ B/ A, A CYP1A2, CYP2E1, CYP3A4 L) K&
CYP2D6 () H % [F] J5 W A & 43 Jj] /& CYPla2,
CYP2el ,CYP3all F1 CYP2d22"**' ., [ i, 4% 3C LA/
A A, R R 98 9F AT 4l 7 &F CYPla2, CYP2el
CYP3all I CYP2d22 [ 1% 9 5% mi K ELHL T .

S 26 L W o A5 4 5 X CYP2el , CYP2d22
(R Tt % P, mRNA 7K AR [ K- T8 W) 5% e o
o 7R 0 S A7 2 75 R B Rl CYPla2 36 M, A X
CYP1a2 (1) mRNA /K- F 8 H KV T B 252 5
AT AR o R R R S CYP3all il 1 I
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