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25 R 2 AR RO /N BROHE 41 it 5, 2R P4AS0 il
&S0 All

ER, AFT, &I, AR, M, B 5, meR, £, TR
(1. ﬁl‘aféqér% BFrR, RAGSPHFLALRAHLFTHRIEAR TS, 5T 550004;
DR MEFR TMAE SN ETEERE, TME 550004)

[FE] B 0502 %5 40 % B 3 W (Shenxiong glucose injection, SGI) X /Iy BRI HIE 40 g 5 3 P450 2, (CYP2y, ) ,3,,
(CYP3,,,),1,,(CYPL,,) 12, (CYP2,,, ) [ ¥4 L Sz mRNA RIKIKF 52, 75 3% A BRI/ BRBEAL S B IEw A, KD %
41(0.70 g-kg ™), LR SGUAK . I B4 (13.0,19.5,26.0 g-kg ™) o 441/ RS IKIEH 254 1 K, ESEH 7 d )R
AETE o I I IO o 4 SR fORE (A 47 M SRS 92 38, M CY P2y, ,CYP2,,, ,CYPL,, FIl CYP3, (9GS M I FSER 980 R A
filg 5% 2052 W qPCR B SE 720 M/ BUIFH 2L rp CYP2,, ,CYP2,, ,CYPT , Fll CYP3,, i) mRNA RkKF, SR 5IEFHILE,
B AA/NRIFIEEORA B 2% 5 . RAMU I R U] A EE % 41, 5 F 5 SGI A8 T 9 CYP2, %4 0. 45 f%5 (P <0.05);
rh %) 2 R R R 9 SGT AT B9 CYPL BTG 1.2 ~ 1. 23 £% (P <0.05) ;1fif SGI %} CYP3, Fll CYP2,,, 3 4 JC . & # Wi . qPCR
ST R A IE B2, ) B SGTZH CYP2,, mRNA 35 F i T 0.6 £% (P <0.01) ; SGT H 5 & Hl i 5 & 41 1) CYP1,, mRNA
MR EIR T 1.7 A5 2.6 45 (P <0.05) , SGT 4 FIEH 4 Z A CYP3,,, fl CYP2,,, mRNA XA LR EMNER. &
s AR SGLRE B /NI CYPL, i3R3K 3035 S /N BUIF CYPL , i & 2 o 1 & 500 42 9 SGT BE T 3/ BRUIF CYP2,, 1y
Fik IR CYP2,, BT
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[ Abstract | Objective: To investigate the effects of Shenxiong glucose injection (SGI) on the activities
and mRNA expressions of hepatic cytochrome P450 2, (CYP2,,), 3,, (CYP3,,), 1,, (CYPl,,) and 2,
(CYP2,,,) in mice. Method: Kunming mice were randomly divided into normal group, hepatic microsomal

enzyme inducer group, and SGI low dose, middle dose and high dose (13.0, 19.5, 26.0 mL +kg~') groups. The
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mice were killed after medicines administration once a day for consecutive 7 days by tail intravenous injection.
Liver microsomes were prepared for in vitro metabolism experiment to determine the enzyme activities of CYP2,,,
CYP2,,,, CYP1,, and CYP3,, and quantitative real-time PCR was employed to examine the mRNA expressions of
these four CYP450 enzymes in liver tissues of mice. Result: There was no significant difference in the liver
indexes between various treatment groups and normal group. In wvitro metabolism experiment showed that, as
compared with the normal group, CYP2,, activity was decreased by 0.45 times in the SGI high dose group
(P <0.05) ,and CYP1,, activities were increased by 1. 20-1. 23 times in the SGI middle dose and high dose groups
(P <0.05). SGI was found to have no significant effect on the activities of CYP3, and CYP2,,,. The results of
fluorescence quantitative PCR showed that, as compared with the normal group, CYP2, mRNA expression was
decreased by 0. 45 times in the SGI high dose group (P <0.01), and CYP1,, mRNA expressions were increased
by 1.7 times and 2.6 times respectively in SGI middle dose and high dose groups (P <0.05). There was no
significant difference between SGI groups and normal group in the mRNA expressions of CYP3,,, and CYP2,.
Conclusion; Middle dose and high dose SGI could up-regulate the hepatic CYP1,, mRNA expressions and induce
the enzyme activity of CYP1,, in mice; high dose SGI could down-regulate the hepatic CYP1,, mRNA expressions
and inhibit enzyme activity of CYP2,, in mice.

[ Key words ]

Shenxiong glucose injection; cytochrome P450; liver microsomes

0 5 3R P450 [ (cytochrome P450, CYP450) 1.2 25y im0 0 O (BN i

FEAEAE T RN, 2 5 2 Fh o9 I5 R S5 5 4 5 Y
AR, TEZE AR P R E T E AR, R
R, PR 1), AR S, R 24 15 TR) A 4 2 DA B e s 245 4 1Y)
SN ER 22 50 CYPASO f 3 1) BE T %) 25 1 9
PRI AW o 7F T I R b op P 25 1 A AR
3, IR AR 25 A A B, S EOR BN
W%k . WF9E 32 B, CYPAS0 [y 3% 1% sk 4 4l 2 5| &
25 AP A A T, S EOR BRI A ) R R
P PRI BIFSE T 2 6 CYP4S0 7 1 i 36 3k 14 5%
M, e 3550 A PG 2 6 4 P 24 00 4 B R 22 4
HARIPENL, S5 ME T (SGL) EH =
FIER TR )1 25 8 i (4 i P 25 TR S 0 I R B
B 0 L S AT AR IR R ) N A
825 A 250 1 S VRORT T 245 Tl 0 M B 5 el i R DL i
I, DAL TG 3 T 5l 26 0 Bk T RE R B 25
R AR BT g 77 AR 0 5 R BRI, AS R 9T $8LSR
A A AC ik A SE B 28 O R A B RE X
(qPCR) AR, K5 I 25 ) 25 W 1 590 ORT /N BRUF 2 21
th 4 Fp 2 CYPAS50 3 AY g 7% 75 F1 mRNA %38 1952
M), 4 By He 55 LAt I DR H FH 245 4 356 FH B R B ™ A Y
MHEAE R, G IR & # L2 A 25 4L g
WA -
1 #a
1.1 3 SR RN AT 22 ~25 ¢,
H 5t BH Bs 2 BE 52 55 s ) s 3 1L, 3 ) & 4% k5
SCXK ( ¥5)2012-0001
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A R A F]L 45 H52020703) , R EL L 22 (b
HENEEA MR A, S 20150508 ), Trizol ( 2 [H
Invitrogen 2\ &) , L5 79402) , Eastep o RNA i B
M & (£ E Promega A W, it 5 20140801 ),
TransScript'™ One-Step RT-PCR SuperMix ( K & 5 4
YA RS A, it 2 RRO47A ), CYPL,,, CYP2,,,
CYP3,,,, CYP2,,, Db K H h BE-3-% MR Mt =0 i
(GAPDH) [ 51 ¥t I g 4= T. 2% wl & 1 ; DEPC K
( ¥4 T3] LS DD1005) ,SYBR ®  Premix Ex
Tag™ 1 (K % 52/ 99 4 BR 2% 7, it %5 RR820A) ,
Na,NADP ( I ¥ i - A4 ¥ H W A &, #it 5
SMO313KB14) ,G-6-P ( I ¥ i m A= A R A A, it
2 WJ0717EA14) , G-6-PDH ( |- ¥ g A= 45 45 PR 2
m L, it 5 KOOM6CL) , 7 LW (LAWY, it 5
AOS16AS) , T ZEIK IR (LAY L5 FO315AS) 4k
VT (RCEY, M5 ALLI6AS) | I EE (FHEF UK
A5 20150105 ) , MgClL, , B R & — 81, B IR — A
B AR, /AN, JC K EALES FI Na,S,0, (18 43
Mrag) .

1.3 Y% CFX96 #1595 5 5 PCR AL (3£
Bio-Rad /A &) ) , Biomate 3S B 4% g 25 11 42 4M ) 52 1Y
([ Thermo /A #]) , Thermo fresco 17 %1 &5 i ¥ 1
E.OAHL(ZEE Thermo 24 ) ,PHS-3C I pH i (_E
AL BL AR A A7 BR 23 7] ), Ultimate 3000 UPLC-
PDA AU 2 OB AR AL A% (3 Thermo A7) o
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2 Hik (2 mmol-L ™" Na,NADP,20 mmol-L""' G-6-P,4 U-L"'

2.1 s Kb R AN /INE 25 HBEVLSY N
S, IEH AL, KT %4 (0.70 g-kg ') AR 4R SGI
I DR 7R o 4 8 R/ BRAY R) R, AR R) B 4 (1300
grkg ) IR (19.5 g-kg '), A A4 (26.0
gokg ™) A AN BUAE R TESE 1R, S B E S G 2
7d,

2.2 JHHREO E DL B OB AR e /N BROR I
YRPIER T 16 h, Wi AL B, B T IS e SO I, FH 2
TG UKV A R ER K 1 B 2%, 28 10 3 Dk o 0 B 2
JHF g% ot , v 28 4 B (e, FH UK 19 KC1 ¥ Y08 Uk I
30, UE AR oK g JE FR O, oF B 4R B (4R
B = /NEUFF IR T 5/ /D BRUR B % 100% ) o T 20 41
BYRE K AL ZURE e in A 24 2 A% I A 45 4 1 50 K
Wb, SJ R 20 A 3 U, KA B Y 2H U5 KK
7E 10 000 x g #5037 3 /E T F 2.0 20 min, L E{F
W5 CaCl, VW ¥ 10 10 Le 6] EATIR &, B J5 1E
15000 x g 5.0 SIE T &0 20 min, 58 & BF
W, B 2L U BD A I GOk A . KCL @ e h 22 o
WE U R VUTVE, 78 15 000 x g 2.0 37 JIEH T &
> 20 min, 1] 209% il (4 w5 R £k 22 ok =1 R 24 AR
L B R OB AR TR B . IR B /5 - 80 CYkAE
HHORAE . R BCA 300 2 flokr (R B IR

2.3 25 A e A T T D

2.3.1 CYPIL,B3& PRy R HAEIBPE T 145k
PRI E CYPL , BEE P o 5 15 DT S0k A
FREE S gL' U100 L JFRURAT 1.5 mL B0
B, AGETIBPE T (0.05 mol - L7')200 pL,37 C
7MW E 10 min, SRJ5 A NADPH 200 L f4: 5
% (2 mmol + L™' Na,NADP, 20 mmol -+ L™' G-6-P,
4 U-L™" G-6-PDH,20 mmol-L "' MgCl,), T 37 C K
B PR 30 min 5, A =& LR 200 pL £k 7
N 15000 x g #.0> 20 min, B 90 pL I i #om A
ZRUEIR(1.07 g-L7") 10 pL IR AT, FH R ORAH K
3% &y B AR 20 pl; Luna Cpp 8 45 4
(4.6 mm x250 mm,5 pm), i shHH 60% H i£-40%
7K (0.04% = Z W 0. 04% 2, TR 2. T8 , vk 2, T
pH % 3.0,%i# 0. 6 mL-min ™' H: i 40 C, Kl i
K- 280 nm,

2.3.2 CYP2,, BH& MM E" R4 L IFE
AR R ROWAR I, R R DU R OB i R RS F)
5 g L7 USRI /R 100 wL T 1.5 mL B0
IMAA 27025 (0.03 mol-L~"')200 uwl, 37 CHE W
7 10 min J5, it A NADPH 200 ulL F§/kE &R 4§

G-6-PDH ,20 mmol-L ™" MgCl,) , F 37 C /KBTI
W HE 30 min, B S5 A =5 4R 200 pL 2k = N,
15 000 x g #.0> 20 min, B35 90 L i A 25 9%
JR(1.07 g-L™")10 L IRAT, @ SO A, (@
AR 2.3, 1,
2.3.3 CYP3, Fi&PEAI 2 R A &3k AR N-Jii
HUREG ADM 370 il Nash [b @8 3 00 58 Y A A
HEZ K e CYP3, 36 o K £ 0 Bk 4
FFeE 5 gL' H100 wL, i A PBS 2% mhifg 0. 15
mL, RS )J5 M A 86.4 mmol - L ™" & 3L XAk 0. 05 mL,
1#51,37 C/KE 3 min J5 il A NADPH k4 R 4t
0.05 mL(2 mmol-L ™" Na,NADP,20 mmol-L~" G-6-P,
4 U-L™' G-6-PDH,20 mmol-L ™" MgCl,) ,37 CF &
60 min J[GHELH , A 30% =& 41 0.25 mL & 1| )2
N o FEAN Nash 2 7] 0.25 mL, &%) J5 60 C K ¥
10 min, ZJEACE 20 min, AR & OB R 19 25 1K
FIE, T 412 nm B E WG A,
2.3.4 CYP2, EIEPERI I E R A ME 72 1L B
ANH 377, 006 016 B8 12 00 2 o 4 35 1 11 2 A
PN S e CYP2 g, B IE PE o B 5 0 fORE A7 BE 3] 5
g+ L7", B 100 wL i AT 5E 4, BN A 2 B VR T
0.05 mL, Xf f8 % fin A 7K 0.05 mL, 37 C /K% 30
min, Il A VK¥ 20% =8 SR W 1.0 mL, )k
5 min B FVEW 1.0 mL, Jin A 1% 457 1. 0 mL, iR
AL BN ABREREN 1.0 mL iR 4], =& T & 30
min, T 630 nm AL E A,
2.4 JPRELECRNA RIS 4l RIRG AR
16 h, Wi s 4b 5t , B IF i s O I AR, 3094 19 4F 2
AR KR JH IR B 1 op 56 T AR R ORI ZY 20 mg T
C B RNA [ (9 T 3h B 58 S K & b, 720K B A
Trizol #£472) 9%, IF#&& Eastep RNA 4 Uit 7] & 1t B
4, B2 At AL IE B RNA
2.5 RAN i & B RNA B & 10 L in A
DEPC 7K 990 wL 7B 100 £%5 , FIAZ R 25 11 55 Sl 5 A
R RNA FE 4% 260 nm 280 nm P AYWCRE . R
it Ao (B TH B AE S VR B, A/ Ay P A B 80
KM 1.5% B G HEERE 1 x TAE, fH /(5 Veem ™),
H, 3k 30 min, 3 5 28 S F1 18 S 457 JK BE A L AH K 4
BT RNA B i (9 58 3 1
2.6 /NELUFIE CYP450 mRNA JK gl €8 HR
RNA 2.0 pg 4% M TransScript'" One-Step RT-PCR
SuperMix Uit B 45 47 90 55 5k ) . 20 pL qPCR &
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JO7 A Z2 A 45 30 S RN TR ) 2.0 pl, ERESIY
(10 pmol-L"") £ 0.8 pnL,SYBR ® Premix Ex Taq""
I 10 wL, 7E CFX96 qPCR {X I #47 )2 i , PCR #~
HAFEF R 95 CHp4k 30 5,95 CHr4E S5 5,60 C sk
34 s, L 40 E I, U6 PR 25 T 2 v A it 2
WA BB E GAPDH N2 [/, JH 27 ik i
s, TSR g 1,

2.7 ittt SRHAISPSS 13.0 Bk kAT 4E it
AT, B Dl = s3R 7, 4 R) bR FH B0 R 3R 22 47
Bribds, AP <0. 05k 2 R g it 22 8 X,

*1 31957

Table 1 primer sequences

A 5191 17 51 I
/bp

CYPL , 5'-CATCCCCCACAGCACAACAA-3’ 83
5'-TCCCACTTGGCCAGGACT-3’

CYP3,,, 5'"-ACAAACAAGCAGGGATGGAC-3' 89
5'-GGTAGAGGAGCACCAAGCTG-3’

CYP2,,, 5'-CAGTGGTTGTACTAAATGGGCT-3' 158
5'-GCTAGGACTATACCTTGAGAGCG-3'

CYP2y, 5'"-AGTGCAGAGCGCTTGTACACA-3' 197
5'-AAGAACAGGTCGGCCACAGT-3'

GAPDH 5'-GGCCTCCAAGGAGTAAGACC-3’ 101
5'"-AGGGGTCTACATGGCAACTG-3'

3 &R

3.1 X/NRUITR B Ok R 2 A A B 4%
S5 IR R AL AR AT AR RO BE R R L
I 2% B T 22 1% 511 5 1) 255 ) 2 R T S Okt /N BRU

JUE S5 AT B S S e T 45 SRS A 0E R 4 2 Rl AE
bR ER &R LAAEZES, Hh RO Lk Zd mS
R 2 S R ) A A TR AR B B B T
B2 M52 (P <0.05) , 25 4 4 B 51 W i )
HMAREA SRS T 452 (P<0.01), W
*2,

£2 SEWEMESEN RSN ES S ROEM
(x+s,n=5)

Table 2  Effects of SGI on liver index and microsome protein

content in mice (x +s,n=5)

A5 Hl/g kg JTF 45 51/ % HH AR/ gL
EH - 0.067 0. 101 5.49 £0.95
Az 0.7 0.077 £0. 021 14.68 +1.23"
SGI 13.0 0. 063 +0. 062 14.23 +0. 52"

19.5 0.065 £0. 107 24.62 +0. 85%
26.0 0.067 0. 029 28.20 +0.50%

L SIE#HALEYP<0.05,”P<0.01(£3~4),

3.2 XN BB E CYPL,,, CYP2,,,, CYP2,, A
CYP3, BiEMEmy2m  SiEw A, R T
ZH W FE LI T CYP2,,,CYP3,  CYPL , B9 fifg i 4,
XGRS REY RS
R R SO /N BRUFFE CYP2,, 36 M & W
IR 5 OE R AL AR, R S A R T
STHEHE T M CYP2, B 3G M 0.45 f5(P <0.05), 5
TEH A B A, o AR R R S AL CY P, 1) i 3
FMT L2 ~1.23 % (P <0.05), 356 B i 7 2 A s
R i 2 AW T DL S N B E
CYPL i P 1 2 55 4 45 B8 1 55 | XF CYP3, Al
CYP2,, " ETEETC B . WLk 3,

%3 SEWAMEES R AR CYP2,, ,CYPL,,,CYP2,, F1 CYP3, BiE {4 B%M (v £5,n=5)

_1 .1
pmol-g ™" +min

Table 3 Effects of SGI on enzyme activities of liver CYP2, ,CYP1,,,CYP2,,, and CYP3,,, in mice (x +s,n=5)
2H 5 Fl /g kg CYP2,, CYPL,, CYP2,,, CYP3,
IE% - 0.10 £0.01 0.98 +0. 07 1.08 +0.07 0.18 +0.01
A% 0.7 0.17 £0.01" 1.16 0. 04" 0.98 +0. 08 0.22 0. 02"
SGI 13.0 0.09 =0. 00 1.15 +0.07 1.16 £0.03 0.20 0. 01
19.5 0.08 +0. 00 1.20 0. 01" 1.17 £0. 04 0.18 0. 01
26.0 0.04 +0.01" 1.23 £0.04% 1.19 £0.02 0.16 +0. 02

3.3 X%t CYPL,,,CYP2,,,,CYP2,, fl CYP3,, mRNA

FIRWFEM 25 A R T S R R 4L CYP2

() mRNA ZK5- 2 1E# 419 0.6 f%, Ho25 5 5 g 3% 1

(P <0.01) ;2 &5 4 %5 W5 1 59 1 = 77 5 41 A

FlE 4 CYPL , i) mRNA 7K 43 51y 1E % 411 2. 6

LT A, 2R HA R EEE X (P<0.05);2
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R A OBE T W e IR & 4 CYP3,,
CYP2,,, () mRNA KV 51E# 4t #%, 25 5% 00 &
B o UL EGIRU], 25 A ST CYPL,
MRIEA SRR, X CYP2y, A9 3 35 47 410 i 7E
Mo X458 5 5K R4 R AT, W
#4,
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*4 SEFHHETHEITNREFE CYPL,,,CYP2,,,,CYP2,, #1 CYP3,,, mRNA FR&MEM (z+s,n=5)
Table 4 Effects of SGI on expression of liver CYP1,, ,CYP2,,,,CYP2, and CYP3,,; mRNA in mice (x +s,n=5)

28 %1 Hl /g kg ™! CYP1,, mRNA CYP2,, mRNA CYP3,,, mRNA CYP2,,, mRNA
EH - 1.000 =0. 058 1. 000 +0. 404 1.000 +0. 102 1.000 0. 105
KT 0.7 1.433 £0. 126 1.263 +0. 173 1. 171 £0. 271 0.861 £0. 143
SGI 13.0 1.472 £0. 122 1. 105 £0. 283 1.304 £0. 096 0. 852 0. 097

19.5 1.720 £0. 158" 1.031 0. 401 1.203 +0. 209 1.220 £0. 112
26.0 2. 641 £0.303% 0.664 +0.061% 0.832 +0. 087 1.266 +0. 006
4 'LTJ"L/I:\. CYP2E1 E"J mRNA kalz , LﬂﬁJ CYP1 A2 EI/‘J mRNA 7J(‘T|Z )

05 3% P4S0 il 22 33k T HFIE, AR A 14 N
4 75% (25, Hp CYP1,,, CYP2,,, CYP3,, I
B CYP2 2 NP d5c 22214 PASO WP AU, 5 i 2
JIF P B CYP450 fiff 245 1 50% L &, 9 H 17 55 48 1
KBz o /N EIE T 25 W WL BT S AN 2y
Wy Ak 2Rk R o SRR R > — Y BFSE R, /N R
FUN I 245 P AR i ) 25k DR LA 8 3 TR R, IS 0 i
KGR, %/ B CYP450 il 478 5%, XF AR B AT
FESHE N W, A TR/ RO SRR
9 5 2 R TR S ROGE T 24 Tl ) e T N 2 1Y R
M, T JE CYP3,, 5 P A9 a2 Jr ik, BT DA AR
SCG O CYP3, i 16 M O M) #2 )2 Bt CYP3,,, (1 il
T

FR A6 T A7 STk, AW 58 FH Az 3 AR K 4 RR 2 1
T4H 53 BIAE R IE AR B 25 2 AR A I R 2
R BE T 25 A0 B R s R A SR
S5 R, S A A MR S O N BRI R B0 e
AN AR m O R R R, M TIE
R Y S A A T GV RE T CYP2, i
P 0. 45 % 5 v 7R ek R 0 o 1 25 R 4 0 S T
R CYPL W6 1.2 ~ 1.23 %, 1 1E % 41 F1 45 25
ZH 2 [E] () CYP3, Fil CYP2,,, il 7% V£ JC i 35 520

N TGS R R S T CY P2, Al
CYP1 , 1% ¥ (4 AT BE L1 , A SCXT 45 2 J5 P450 7 Y
R AT TR AXERFBET 2/
RNA & BTk, e 20 2 7 f 1 Trizol 4T 2415
H ,Eastep & RNA 4 Bt ) & 1k 17 56 P 41 DNA 3
fE AT RNA 4l 4k 1 42 B J5 8. Trizol W] A5 21410 il
RNA [ i M, 0 /& RNA B 19 58 3 PE | Eastep &
RNA $ BUR ) & 0] 72 2l fbAF 1 JF 17 35 41 DNA 35
A6, THBR T FE K 2 DNA X SEge s R ngem , - Hi
faifb T S2 500 B . HZ Oy RAREUEI A RNA, 58 3 1%
AR FF A PCR R, HE AR m N ELIE,

SR ERW, ST HAEAEE ST R T

X} CYP3,,, fil CYP2,,, i) mRNA /K347 B & 5%
M, 325 9 5 5 R AMR IS ST 5 i 45 SRARSE . X 4R
R CYP2, 35 Pk 0 T AT CYPL , % PR T 25, BR L%
TG e, B 3 A - B0 05 kg 1B VR A TR 1Y
B, 0 T ) 42 06 3% 7 4 T 54 . CYPL, il & 5
mE B CAEFRPE T VA PR S 2SR RS LR
2 feig " CYP2, RE 2 A LN FALA A
i MR AVl | I AN N I L
AEUOT IR 2 2 A W TE S i CYPL,,
CYP2, PRI ) 265 W I A (8 I, 7 0 3885 24 9 4% i
6 215 9y f) e 700

A7 3C kIR P 2 ok B R 2y JRL % B
CYP3,,,CYP2, BTG PE S5 EI/E 07 . I 2wl
SR CYP3, MMM PE S . 58 4 2 0 1 5
T FF oK 4R Y R R 1] 25 s I (0 4R R 2 v gt
), ABE S K BLH /N BUFE CYP2,, A 30 7R A,
CYP1 i SAE L, i &f CYP2,,, LA & CYP3, ¥
B . AR ST S R SOk Y 22 5 AT R AT 36
WA S (EAL A — A0 T R 7% 2B 3, P 25 T o
FIXF CYP450 il 5 Wi 3 A 2 3 80— i 43 9 A Jn 5
I

[ &% 30k)
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