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[ Abstract] Objective: To study the effect of Aidi injection (AD) on the expression of cytochrome
P450 isoenzyme 1A2, 2El, 3A2, 2C11 (CYP1A2, 2E1, 3A2, 2C11) mRNA and protein in rats with N-
nitrosodiethylamine (DEN) chemically induced primary hepatocellular carcinoma (HCC). Method: Three
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healthy SD male rats were randomly selected as the blank group, and the remaining rats were treated with DEN
intermittently induced primary hepatocellular carcinoma rat model. After success of the model, the rats were
randomly divided into model group and AD group, with 3 rats in each group. The rats in the blank group and
model group were intraperitoneally injected with 10 mL-kg"' saline, while those in the AD group were
intraperitoneally injected with 10 mL-kg' AD once a day, a total of 14 d intervention. Real-time quantitative
polymerase chain reaction (Real-time PCR) and Western blot were used to detect the mRNA and protein
expressions of CYP1A2, CYP2E1, CYP3A2 and CYP2CI11, respectively. Result: Real-time PCR results
showed that after 14 days of drug administration, compared with the blank group, the mRNA expressions of
CYP1A2, CYP2El, CYP3A2 and CYP2CI1 were all down-regulated in para-cancerous tissue (PCT) and
cancerous tissue (CT) in model group, and there were significant differences (P<0.05,P<0.01). Compared with
the model group, the mRNA expressions of the four subtype enzyme were significantly down-regulated in PCT
in the AD group(P<0.05,P<0.01), while the mRNA expressions of the four subtype enzyme were significantly
up-regulated in CT (P<0.05), and the expression was down-regulated overall. Western blot results showed that
compared with the blank group, the protein expressions of CYP1A2, CYP2El, CYP3A2 and CYP2Cl11 in CT
of the model group were significantly down-regulated (P<0.01), and the protein expressions of CYP3A2 and
CYP2CI11 were significantly down-regulated in PCT (P<0.01). Compared with the model group, the protein
expressions of CYP1A2, CYP2E1, CYP3A2 and CYP2CI11 in CT and PCT were down-regulated in the AD
group, but the differences were not statistically significant. Conclusion: AD can down-regulate the mRNA and
protein expressions of CYPIA2, CYP2El, CYP3A2 and CYP2CI1 in rat liver tissues. In clinical use of AD,
attention should be paid to drug interactions that may be caused by CYP450 enzyme inhibition.

[Key words] Aidi injection; induced hepatocellular carcinoma; N-nitrosodiethylamine; cytochrome
P450; protein; mRNA
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PENF I (HCC) , Bl , B i, vk bk 0, Ia R
P R 45 S AR LA 5 0 g AR | 4R i G g T R Rl
S E B I AR LR (A H AT OC AD 5 HiAth
25 W) B 1 B AR AR O e T A A i s R A
FH 25 10 IAURS: 720 48 38 0 . A 5% Sk 2 B 6 43 4R 15t
PE 25 W M E R D G o R o 40 i 3E P45
(CYP450) g i) AR ke s Bl [a) 4 AT I E
26 BLAD X RS R B CRE 4 o CY P450 il
FLA — e Ml 1 L R BT R A HiE AD XAk
P CYP450 fiff 2% 35 (5% i i A7 0 5%, o 1B % 4
R AR AR RS T LR T RE A7 7E 28 57, AR 5K
B ST T L KR WAl B (DEN) i S B R K B
R R S22 O 8 i R G i AE 5C 0 (Real-time
PCR) F1 4K [ % % B[ 386 5 (Western blot) 43 Ji| % %%
AD XF KRR P9 40 Mt 2 P450 1A2, 2E1, 3A2 FlI
2C11 (CYP1A2, CYP2El, CYP3A2, CYP2Cll)
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mRNA FI2E [ R B R0, 0 AD X8 i CYP450
fit A 1 AR T 25 W AR N 25 W AR B ) A R Y
S, R AD TE I IR 5 4697 25 W) Bk A 5 1 s A0 Ak i
IREE 2577 58, i 25 W AH BAE L BRIR 25 AN R R
;4 LR 2 B AR B

1

1.1 3% fdBEMEPE SD KR 11 H (SPF %%, 180~
200 g) K VT R VAW B AR A BRA R 4L, 2h )
A HBAES SCXK (H1)2014-0011, A BF 7845 31 5t M B2
BF K 2% 5255 2 W) 40 B 25 51 4 b R b o St vE R S
1801207,

1.2 25 5 AD (5t M &5 A I 25 R 53 4E 2
Al LS 20150627) ; — LA (KREFECEY
B4 A R A A, AL S D05S16A) ;5 trizol ( 32 [H
Invitrogen 2% H] , #it 5 101004) ; Eastep &l RNA £ B
i & (3£ E Promega 28 A, it 5 0000197548) ;
TransScript™ One-Step RT-PCR SuperMix #1 SYBR"
Premix Ex Tag™ Il [ AW TR (KIE)H RAF LA
4% Bk 00351597, AK7005) 5 £ Bk ik — 2 fig
(DEPC)J/K #14S Red Plus Nucleic[ 4= T 44 T 7 ( |k
W) A AR A A S 4 B A910H10001,
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C415BA0001 ] ; RNAStore ¥ A< {5 77 W (b 50 K AR 4=
AR AT BR A 7 L4t 5 DP408-02) ; BCA 5 [ e & I
A &, 5 x TRIS-#1 /2 - £ — W& V4 £, 12 (TBE) %
W, + ke EL B R B (SDS) , TRIS, Glycine (b5t &R
¥ =B AR A AL S 4 S 20170121,
20160624,365E137,1348Q0613,2026L041) ; SDS ¥
Jie e i 3R] &, SDS B PN M 19k i % JiE (SDS-PAGE)
M1, VK ¥ , QuickBlock Western 3 4] # , QuickBlock
Western — i ¥ BE Wk , Western ¥k % W (10x )
QuickBlock Western 3 #i B (VL9502 = KA BR
2y A, 5 4 9 POOISA, POO14A, P0023C3,
P0013C4, P0131C4, P0024C2) ; CYP1A2 #i 14 ,
CYP2E1 ¥ifk ,, CYP3A2 4L ik, CYP2C 11 Hi & , H i
i -3 R 6 LB (GAPDH) , 1l 2 B % b 72 BR 26 1
G(1gG) (H&L)-H AR i 4k ¥ Bl (HRP) , 1l *E 40 /b
fl 1gG (H&L)-HRP (3£ & Abcam /A Al , it 5 43 5 4
gr136912-3, gr136132-1, gr136210-6, grl131983-7,
gr1362209, gr216930-6, gr124950-7) ; Western ¥4 i<
WA ECL Ak 2 & 061 & (26 [& Bio-Rad A A, it %5
I3 51N 640886211,8800503) .

1.3 Y %% Bin-Rad 680 %! fiff #% X , Trans-Blot
Turbo I % 1 P 3 %% EJ /% , Mini PROTEAN® Tetra
Cell 7 5 T L Yk #l , CFX 96 B 512 Bt 9 't 5 i PCR Y
F1 Powerpas Basic % DNA %t i B 1k {3 #% ( 32 E Bio-
Rad 2~ 7] ) 5 101-1A Y o PPE 5 5% 952 4 (R HE 48 W
US4 PR 7] ) 5 CSS01A B 4 [ 2 {8 K 5 18 (&
PR AR 56 A 2% A PR A 7] ) 5 Allegra 64R 7Y AIK IR &
T 2.0 ML (€ [E Beckman Coulter 23 7] ) ; Biomate 3S
AR | H 84N E L ( 32 E Thermo Fisher
Scientific 23 A ) ; G-BOXChemiXL1.4 %! Syngene #¢
Jie WA AL (S92 [F Syngene /A A ) .

2 AHik

2.1 BWPEERL SrA Rgh 2y AR SR R E R
TR AL A B Bk Rk ST DEN IS S 19 IR R BB
R T R SD K L A AR % 95 mg- L
DEN BV W (45 H 4 ) LU0 141 A g 5
1N H BRSO & DEN VW 70 do #5834 5
T S W 3 ARSI ) R BRS il i B R RS
G5 145 B % G e iR 58 ok 1 o I R M I 9 A R 2
A 8y () s s A 45 SR BE ML B 2 5K R A BE B
JHE 4 20, 30 2 988 12 T B0 A b v B A 4
ER R NI RN DR P SN sk R
ADZHFIIEHR KR =4, 843 2, EH MBI
KB B VE S A2 B AR UK 10 mL- kg™, AD 2H K B B

T4 AD 10 mL-kg', 1 ¥k/d, #EL: 4525 14d. KIRA
2525 I, R MR R sl OB it A B8 R B PR O I
PR T S B A AL 5 L 2L (PCT) |, g kk 4 41
(CT) AR W A IEZH 2L (NLT) , RIA5- 3 5 2 24,
390k AD 4095 55 4 4L (AD-PCT) , AD 2 % k1 20 41
(AD-CT) , B 2 21 9 5% 241 21 (Control-PCT) , 151 % 2]
g kb 41 21 (Control-CT) 1 1E & 2 BT Ik 41 41 (NLT) ,
I KR 45 2 41 2L A RNAStore B A {17 1)
T-80 “CUKH R A4 H -

2.2 Real-time PCR Kl CYP450 fif mRNA ik 1Y
Tk BUIFH 21K 25 20 mg, fil A trizol iR 7] 200 wL
VK b 5) 3%, 4% Eastep & RNA $2 B ) & vd 7 5 #
Y, 32 B 44k BT JE B RNA ., BURNA 2.0 wg JE47 30
T N, ¥% PrimeScript™ RT Reagent Kit( TaKaRa)
R & B B E . 20 pL Real-time PCR JZ I {A&
FALHE 2.0 pL Wi e St RN W), B R ES Y
(20 pmol-L") 4 0.4 wL, SYBRPremix Ex Tag 1l
(2x)10 L. PCRY BEFEF N 95°C 305,95°C 5's,
60 °C 30 s, 72 °C 30 s, 40 I~ 6 3A ; 116 PR 45 o I 4
ISy s 4 . R B Y E GAPDHAE AN
Z ISR RE AR G A B (C,) 22 )5 ik
Sy Mr 8 dE . Real-time PCR 5|4 /5 51 UL 36 1, FF A 51
Yreh bl e iR A BRS "l S 6 .

®1 31WFE7

Table 1 Primer sequence

Gl F31(5-3") K /bp

CYPIA2 ¥ ACTGTACTCTTCCCGCAGCCTGAC 150
F iif TTCAACTATCCCACCCGACAACC

CYP2EI i GAGACCACCGTTGTCTAGTTTGT 120
i CCAGCCCTCAAGAGGTAGTTA

CYP3A2  [if TCAGAGGTATCTGTGTTCTTC 150
T GTGTTCTCAGAGGTATCTTC

CYP2CI1  Ejif GCTTAGGACCCTGAAATTAAG 150
T AGGTCTCTGGTAATTTGTGTTCTCA

GAPDH [ TATGCCAACACCCTCAGTGC 110

Tiif CTGCTTGCTGGTACTCATCC

2.3 Western blot#:illl CPY450 /55 (Y %3k HL
JFZH 4T 100 mg il RIPA 24 W, I F vk b 50 2% k1%
MEARBR . AR5, BCA E A & &R 7 & il
PR W B S . BUE AR S AT SDS-
PAGE HL ¥k 4 8 J5 55 5% . S0 T A B0 28 vh i b
$F ] 15 min, 43 9 0 A CYPIA2 HiL 4K (1:5 000) ,
CYP2E1 144 (1:5 000), CYP3A2 Hi{k (1:5 000),
. 45 .
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CYP2C11 Hi4& (1:1 500), GAPDH it & (1:5 000),
EZE R MR 2 h, Ve S, 5 HRPARICHY LS4/
B Ig G(1: 17 )R E 1 h, W5, JH ECL W 52
I FH B e 1A% 7 B0 A4, 18 A Quantity one #E i K14
G3 BT BRAE R VR SR AT K A 43 HT -

24 it Wix s B g, K SPSS
18.0 4t i+ K F 1 17 54l 53 BT, One-Way ANOVA J5 ,
H Dunnett's test 73 7 75 % LB 45 2l [H] 22 5 . P 4[]
Fo#E R FH T-test 15, P<0.05 #RZ R A G #E X

3 &R

3.1 AD X CYP450 fif mRNA 2 ik ) 52 i)

3.1.1 ADXI CYPIA2 mRNA FEiLMm 5iF#
R 41 21 e B, AL 41 PCT A CT H CYP1A2
mRNA 3 5 K F ¥ W 2 5 (P<0.01) ; 5 #E A 44
PCT %%, AD 41 PCT Ff CYP1A2 mRNA £ iA /K
B R JH (P<0.05) ; SHEIARIZH CT L, AD 4L CT H
CYP1A2 mRNA 3 ik /K °F & 3 I 9 (P<0.01) .
W2,

2 ADMARAALH CYPIA2,CYP2EL,CYP3A2,CYP2C11 mRNA KX (i+s,n=3)
Table 2 Effect of AD on mRNA expressions of CYP1A2,CYP2E1,CYP3A2,CYP2C11 in liver tissues of rats (x+s,n=3)

21 5 A FH/mL- kg CYPIA2 CYP2EI CYP3A2 CYP2CI11

f5i Y PCT 0.333+0.0762 0.702+0.241Y 0.310+0.0342 0.179+0.007%
CT 0.033£0.0022 0.076=0.0092 0.026=0.0062 0.012+0.0012

AD PCT 10 0.199£0.016% 0.286=0.089 0.167+0.002% 0.076+0.024%
CT 10 0.082+0.011% 0.201+0.056% 0.096+0.021% 0.065+0.008"

R IE W 4T 441 CYP1IA2,CYP2EL, CYP3A2,CYP2C 11 mRNA M %t &35 4 1; 5 1E % 4L IF 4121 L 5 D P<0.05,2P<0.01; 58 A 4

PCT H 4V P<0.05,4P<0.01; SR CT H#3P<0.01.

3.1.2 ADXf CYP2El mRNA Eikpym 5iFE#
ZH T4 21 P, BB 2H PCT A1 CT H mRNA %35 7K
S H ] R 9 (P<0.05, P<0.01) ; 5 815 4 PCT L
5, AD 41 PCT #' CYP2E1 mRNA A /KFH & F
W (P<0.05) ; 5 8 A2 CT b % , AD 41 CT
CYP2El mRNA #% ik K ik B # | 4 (P<0.01) .
W2,
3.1.3 ADXF CYP3A2 mRNA F£AMmH  SIEH
OB A 20 b B, AL 4] PCT M CT H CYP3A2
mRNA 3K ik 7KV 3 i 3 F 3 (P<0.01) ; 5B A4
PCT L%, AD 41 PCT 1 CYP3A2 mRNA % ik /K
% T (P<0.01); SHRIZ CT L, AD 4L CT
CYP3A2 mRNA % ik /K *F & # I # (P<0.01)
W2,
3.1.4 ADXf CYP2C11 mRNA £EREm 5iF
AT AL, R RL 4 PCT FI CT B CYP2CIL
mRNA 3R k7K V¥ g 25 K I (P<0.01) ; 5 B8 4
PCT L%, AD 41 PCT #F CYP2C11 mRNA F ik 7K
BETHM(P<0.01); 5 CT L ,ADZ CT
CYP2C11 mRNA F ik /KF 2 [ (P<0.01). H
T CT 5 B AN IR 0 L 1 55 /0N, B ok DA JIE % 44 7K
F | ,AD F#H CYP2C11 mRNA ik, W2,
3.2 AD X CYP450 g 2 11 3¢ 35 H 5%
3.2.1 ADXf CYPIA2EH HIEAMEm HiEwH
JFAH 2 BE R CT W CYP1A2 25 H Rk K F- B
. 46 .

F TFRE(P<0.01), £ R4 PCT H CYPIA2 1 £
KK T RSB TR EE2ES  SEAL PCT
e #, AD 4 PCT 1 CYPIA2 i FH £ 5K FEH FiH
AT E R SHMA CT L ,AD4 CT
T CYP1A2 #E 1 3R A KA iR #H J0 i 24 1k 22
5o MR, %3,

322 ADX CYP2EI HEHELMEM S5IEH 4
JFA 2 BRI ZH CT H CYP2EL 2 H R ik /K i
F AR (P<0.01) , 7ERE BRI 4] PCT H CYP2EL E H %
KK 2 R SR PCT L4, AD H
PCT H' CYP2E1 & F R A K VA F RS T 8 E
P22 5 S BIRIA PCT L, AD 41 CT * CYP2EI
HHRBKFA LABHRMEZER TR E X,
WK1, 3R 3,

3.2.3 ADX CYP3A2E KB M M  5IEF 4
JF L 2R A, BRI 4] PCT M1 CT Hh CYP3A2 %
KK V-1 5 T (P<0.01) ; 5 #I 40 b PCT AICT
Fo 4, AD 40 PCT 4 CT " CYP3A2 B [ ik Kk V2%
SEGEITFE L, WE,%£3,

3.2.4 ADXICYP2CI1EEHEAWEmW SIiER A
JFEH 2 L A B2 PCT A CT H CYP2C11 2 136
TEIK 14 &8 2 R [ (P<0.01) ; S4B s PCT FICT
% , AD 4 PCT Ml CT H CYP2C11 7 4 3 ik K F
ZRIg R WaR3 KL,
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£3 ADWARAFALS CYPIA2,CYP2EL,CYP3A2,CYP2CI1 EERIEWFN (f+s5,n=3)
Table 3 Effect of AD on protein expressions of CYP1A2,CYP2E1,CYP3A2,CYP2C11 in liver tissue of rats (x+s,n=3)
205 AL 4 /mL-kg! CYP1A2/GAPDH CYP2E1/GAPDH CYP3A2/GAPDH CYP2C11/GAPDH
iR PCT 0.798+0.077 1.025+0.043 0.641+0.041" 0.528+0.027"
CT 0.197+0.031" 0.311+0.089" 0.353+0.054" 0.347+0.046"
AD PCT 10 0.668+0.052 0.727+0.075 0.698+0.046 0.461+0.060
CT 10 0.322+0.068 0.559+0.054 0.389+0.039 0.278+0.022

R IE W AUIF4141 CYP1A2,CYP2EL,CYP3A2,CYP2CI1 & AN £k 0 1 5 1IE W A AT 4 S VP<0.01,

cr D W W ==
cver! R W N - oo
ors G - .-

CYPICH s e S -SOkDa
carpr D S - S e 0
A E

B C D
A.AD 41 PCT;B.AD 41 CT;C. U2 PCT; D. L B4 CT; E. 1E # 41
L2

B1 |EAKRBRIFALF CYPIA2,CYP2EL, CYP3A2,CYP2CI11
EAFRIEBI)

Fig. 1 Electrophoretic of CYP1A2, CYP2E1l, CYP3A2 and

CYP2C11 protein expressions in liver tissues of rats in each group

4 itig

Ji &P T i 2 TR L 56 D A7 B O S T R R A
VAR @ NS N R T A S A ES NI ENE o
JRE L R Y A T LAVE B Bk B (RAE
fdt AL 27 25 Wit o7 I HAF TR 38 22 )R BRI, Ak 97 1y
AN R RN K K I AT 2 5 7 AR T 2 v AR
SREGN ST A e 2 7 VI 47 ¥ R X UGu K (E
FHRR s, A i R 52 B v bR R 8 22 b 5 4k 27 25 W) K
i . T2 e B A T R ALK, B x Ak
YR 25 W AR B S B AR s e 2
25 1) 1) I 24 v R, R T O IR ST RICR PRI
i 32 By ) T a8 A5 AL o 2 TE AR P 1 R AT T
H H A sh W B8l Sl 3 H R R B A RN
PRLAETS0 CHENT T i R R 1Y o 7 AR RN
JFF 98 78 A 1o B AR AL [R] B 5 A% 2 26 B0 A AR AL, X
THw R BTN B —E 48 T L BRIk
NALFE Y EE b2 R W & o i 2 R AE T
AR B R WL, (AR E HNAE SR A T
fif§ e 5 & e 26 0 S Ak m LBt A R AR AH OC SR
W DEN S JHF J0E £ X6 14 58, JHF 40 AT 96 B o B )
K2 BT B2 B — R ik 27 3K 500 75 Kk i A
AU A 25 25 7 R 45 250 B 5 TR R e i
KA ORISR T W8 M DEN 5 5 T

B

20 M £5 2% PASO B 2 2404 TR 2 251t
W EENARWE, FES 54 1 M.
CYP450 fifg i 5 25 Py AR A 1 3 4> K 19 W K %
CYP3A4 J&: 3K & 5 K 09 W A Fg , 5 A K BT iE
CYP450 1) 30%~40% , A i 50% MY 25 %) 38 i
CYP3A4 #EATARII; CYPLA2 (5 iFE CYP450 il 114
13%~15%, 2 5l IR 29 5% 259 (402, CYP2C9
2y di CYP450 fiff B HE ) 20% ™, CYP2CY filf 2 5
15%~20% B9 25 9, 3 2 AR /N S5 B8 7 71
CYP2El & H £k & 4 5 CYP450 & & 1 7%, {H
mRNA # i CYP450 B 50% 2 0 A 52 5 vk £
CYP1A2,CYP2E1,CYP2CY Fl CYP3A4 X 4 Fh 52}
Py A 25 D0 AH OC 19 S R e 55 T 5 25 AR A G
50N 195 o 2 AL L (W 4Nl = N A DO AP
CYP1A2,CYP2EIL, CYP2C11 F1 CYP3A2™, A 5
250, S5 IE R 4P 48R B4 CT 5 PCT o
CYP1A2,CYP2E1,CYP3A2,CYP2C11 mRNA Fl7&
PR IR T I8 . 2 B IE A BUR S A BRR S
X 4 FlOI BB mRNA IR (1R A 25, A1
PRIRE T TR TR A SE L, G4
b5, AD 41 PCT H 4 Ff IF U fiff mRNA &35 T 9, 1
fE CT ' mRNA ik [, {0 76 JFE 84 K OF -
mRNA F3A T ;ADZ PCT # CYP1A2 #1 CYP2E1
BRI T, WA CT 8 Rk b, B A8 Tk
BRI BB A RSB T, X5 2% mRNA £ik—
# , 1 CYP3A2,CYP2C117E AD 41 PCT Ml CT Hh &
M &R s ¥ 2ES. X CYPLA2, CYP2EIL
mRNA Fl & [ R 5 B A — & 00 & /&M X
CYP1A2,CYP2EI ) mRNA ik B @3 HEH ,
B M RN TC W5, 31X 5 bR A TS 0T e
32 B, 225 PR A 4 245 B LLax 4 B g A e, 17
M T DA O P Y e T S B2 W TR A O I 24
BEFH .

H T AD TE I R b8 1 A8 B 0 25 54697 25 )
BEH L EWmAr A& E R AM L2

. 47 .
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[N [ S S 111 S N gy 1 7 e | v = glucuronosyltransferases [J].  Pharmacogn Mag,

W KA LT AR RN IR e R T H
A R S VD R A B AS I B W I e
AR 5 aX 4 RO R AT C00R 2 AD 5 K
BF, 1T BE S BRI 24 W I 24 v B A T o, AT A
FIT 259 R IT AR L 3X AT B J& AD A3 R A TT
25T ROR AE AL 2 — o {32 fky7 259
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