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TE . AW LI 2551 0 Z 25, WFo A AR R0 i AR R ) X 24 6F (Paralichthys olivaceus) fF CYP1A &
PRI PR 2R B M . SR AR N S8, 4 3 2 A (50 mefke + d) 1 (100 mgrkg - d). 55 (200 mg/kg - d) 3FEH43 51
FUE A0 E LR 45 2, 31 BT 45253 4.6 4.9 d S BURE , 5 CYPIA BTG M. 25580 B AN S L 28253 d, 35T
2 EROD B (CYPLAARARREG ) 16 PR SCA B R 28 1k (P>0.05); 4524 6 d, i3l i 4L i EROD R P4 o 218
(P<0.01), T 21 (1 0] S5 2584 0 (P<<0.05); 25259 d, 5 PRI 419 EROD I P 14 i 2548 i (P<0.01) IR i 41
EROD i P . 5N (P<0.05), HLBEE X B 175 5V ] 550 A2 WV FH I ) 24 52 B AR DG, 7 5 RT-PCR 4%
REW S 2RI ALY CYPIA FER kKPR & AR T i, FXRp sk FIRIR TR CYP1A B TE M —FF , B 25 2t
VRT3 S 384 0 T it , B R B -V 6 R0 CYPLA B PR/ FRALHI AT RES T4 CYPIA G KA 56, [

E7K =Rk, 2010,17(5): 1121-1127 ]
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YL {5, 2 PASO i (CYP450) IR & e A LG
FHREEN K, S 5hZhYE RN A
YAk, CYPLA & H b 2 — A%, b £
Fh25 W a A, 514 2 0 B0 Y AT ET B4 0 A QIR
P St P A AT B R R 25 A TR
FIFEMERLNL, [FIE, 259 A5 15 Ge ) 5 i 2 1 LA
FA AT L E R AR T s R s A
a2 BA PASO M, 7K 7 558 v i B 25 W 7 £
A N I A W e AR TR R A R 3l e i Bl e A T 1Y, Herp
CYP1A M58 7775 T B I i fa 2 v 2 o &t 2 o
W e 2 W — 500, BB RVEAE bR Y, b H
FERBE R P b S g U ) B 4 )
TG PR R F8 AR A T e (R B F 5K 2y
Y B AR 25 PEE A TR HAR D
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1.1 ##

111 SRIEhY (BRI A R K SR A
BRAE]L AT (106+6.5) g, fiF5 T EDK = RlAmoE
B s K P RIF S TS L L T S B, Kl (24+1) °C,
F o SREHTE SR 2 JA, B H AR S YOS )

B, SEIHI 1 K B SEE I - FE

1.1.2 5% MRAECH A EECYPIA cDNAJF S, LU
Primer Premier 5.0 F /- 5HREPEY 35 190, I T4
B4 B f-actin S (VEN NS IRIER ) 19 1655 100
SR 7] (R 1), BIWG R cDNA JF51I E
ZHE A TR TR RS A R A R 5E AL

R1 FECYPIA IR NS f-actin B E cDNA BIH 18514
Tab.1 Primers used for amplification of Paralichthys olivaceus CYPIA and f-actin cDNA

EmGIY(3-5")

KIa519 (3" -5") U= K/ op

cDNA Forward primer (3’ -5") Reverse primer (3’ =5") Product size
P-actin FO: TGGCATCACACCTTCTACAAC RO: CTGCATCTCCTGCTCAAAGTC 429
CYPIA F1: GCTACGACCACGACGAT R1: CTCTGGGTAAGCCACAAG 398

113 Z@mARF  EEE NI A E S TR
BRI A BRA A & i >85%,  1- R -2 Fifix
(PTU) (98%).7-F2 55 —3— Wy IREMAH (Resorufin, RF),
7- ¢ 58 B -3 55 Wy B W ] (Ethoxyresorufin, ERF) I3
T Sigma /Al £ RV 2R 40 (EDTA-Na, ). o — 7
i 155 960 (PMISF) (99% ), %5 Ly ip5 24 3414 Amresco '
fins 1,4— "B (DTT) (99.5%) A Merck 1= i, i85
R (NADPHNa,) (>99.9% ) 4134 F & M
Roche 77 i ; Trizol i&k, 571 K Invitrogen 2y 1) 77 filr; ANTPs
FIDNA Marker DL2000 A TaKaRa 2\ 7] 7= it ; Tag DNA
R AWM H 2\ 77 oligo- (dT) s F1DEPCIE H
A T A W) TR 7\ Fl; RNasin, First Strand ¢cDNA
Synthesis Kit (M-MLV ) F1 B4 24 Promega 23 7 7 i ;
HAA AR A A [ 7 oA 2t

12 XEH*

1.2.1 G K s8R (106+6.5) g4k
T BB IR A GERENL S Ry 4 21, 43 5 R0 B2 1K
2 (BT 50 mg/kg P4 T ) o ) B A (B
1 100 mg/kg 14 5T 55 ). 155 751 12 41 (3 %5 11 200 mg/kg
R ), B H FEZ 2 10, AR T mL, XF HE4L00]
PUEEARFR0.9% - FER K DI, LR 4h 2y, I T4h2h
3d.6d.9 dJF Ak yE, GHEHE T 3 B R 4,
— 8B TS CHFA) 3R M 2 bk BiE ) 1Y
il 4, LA s, — 3020 FH T3 BURNA, I 57 BRI
AR RS

122 FFS,HI& SRS Skttt ,
JHFLHZR ] 4 )CHYO PBS (pH 7.4) 25 Wi [ 2 ke, L AT RE
OIRIR 2 I, FIIEARI s 2 R RAAFR TR, T4 1 - 5
(WIV) FR EE BT A DK (A 238 28 i (0.1 mol/L pH 7.4
PBS, & 1 mmol/L EDTA-Na,, 1 mmol/L. PMSF, 1 mmol/L
PTU,0.1 mmol/L DTT, 15% H i ), ¥ I M 5 5 20 /)N 1
e, 5 ATV 1) F-sh B A1 K ARSI 3% AR T L
JZE M PBS & iR R L (P AT L B I e A0 A
4 °CF 10000 g 250> 30 min, | {75 1 2 )2 E # PBS
G WO o B 20 A L U R B EE AR R B 25
RIS, o3 TRAFE D B TAE IR
123 EEKENNE  SMSCHKL9 1 kRN
WCHE S AT A, AR B U B 1 A I3 18 o
AAHR, ODAE A NARAR , A TEAE [B1H , il 25 2R 13
HEABRE LIRS 7 A B AL PERIE R
W RE AR BE 20 %, JBUR BE JS AR AR 0.1 mL, LA
(i) o Y 2 o 20 T8 , M 6 T 0 R B3 Ao D
FEAR R Ao 5
124 7- ZEERWVWER - Bi ZEE (EROD ) iFtE
e

(1) 7-F25E -3 MBI (RF) Arift th 2R il 5

FH SRk ) SCHR [ 10 ] 77 36 I , 5 7 2 £6,96
FL T s B R AT, 7R AR R AHRKOIIACO pL,0.15 pL.
0.3 uL..0.9 pL.3 pL.6 LAY RF bR #E ¥, Jf H H B
78 6 uL, i H 2k BE 43 %1 25 0.012 5 pmol/L.
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0.025 pmol/L.0.075 pmol/L.0.25 pmol/L 0.5 pmol/L,
FENA 90 pL 14 25% H i —PBS 2% #hif .30 pL Y ERF
(2 ¥ BE 2450 mmol/L). 15 pL i NADPH (4% ¥ B Ky
1 mmol/L),22 °C 4% 3% 56 1 9% 10 min J5, 1A 60 uL 1)
O IR E 15 min J5 FHPEOGREAR A TG B
(DU SE , A TN SFHBA 539314 535 nm #1580 nm,
MREARBIH 8N fL. LLRIIEE ) RF AR AL AR,
DB YN , 22 RF FRifEfh 2

(2) EROD i% P 5E

FH ek 19 SCHR [ 10 ] 7 35, I R AR & 92 25%
Hl —PBS 2% i (K it i T 90 pL, 25 LR Al T o
105 pL), S46 ulL. ERF 30 puL., NADPH 15 plL (%55 £
A, 22 CCREFRARURIF 10 min J7 , LA 60 pLEYZ,

i, T HE 15 min J5 9GRS T 20 BE 1Y

W, BEAFEAIE Ry 8 I fL . MR IEFR T Lt 57
RF ¥, 18 EROD 1% 14 [ pmol/ (min * mg) |, ) 1 mg
FEHTE 1 min WA RF A B FOR
1.2.5 RNARJIZEENFNCDNA £ —$EMAR  FREL
50 mg JHFZHZURE SR ABIFER I A S B, B TR
R AR S SEIS Rk AR U 22 1.5 mL iy 20
A1 mL Trizol I B0 HY, F4% Trizol iR U H 45
PR RNA, RNA UL F DEPC /K ¥ fift , A% R
FHGIAE 260 nm F1280 nm AL FDER I , 4671 RNA
(9 77 H A, DL 1 x MOPS VB S v Wk 28 P, ] 1%
DR NEWHBE R HEAT RNA JE 728 P B VKK ) RNA (1) 58 55
P B (2 ng) B RNA, F#2 I8 M-MLV $8 45 /2 4%
SEFHZURE RNA, A 8 cDNA 25— .
1.2.6 PCR¥ 18 DI1.2.54 A AYcDNA Ky A5 Hig,
PCRY" 3 0 AR R 20 ulL, [ A& £k 10x PCR
buffer ( £ 15 mmol/L MgCl,)2.0 uL,dNTPs (2.5 mmol/L)
1.0 puL, Forward primer (10 pmol/L) 1.0 pL, Reverse
primer (10 pmol/L) 1.0 uL, ¢DNA (50 ng/uL) 1.0 uL, dd
H,0 13.8 ulL., Tag DNA Z-4& 7 (5 U/ul.) 0.2 ul.

FERESL A Eppendorf PCRACH#EAT PCRY™ 1, [
N A 94 °C T AR YE S ming TR 25148094 °C 30,
59.8 °C (§" 14 B-actin 4 53.1 °C )30 s f172 °C 40 s, I
28 M i J5E 72 CHEAH 10 min, 7315 58 MU , 78

2.0% HYTEREREEERE b LA 120 VIE E HL T 27 B UK
SR BRI WA R GEXT L K = E A T
127 B YWEAETFHNEESH 85T Quantity
Oone 4.5 FRAFXTH HE =P IK AT HE T AT -
1.3 SGeitoan

SRR i SPESS13.0 8K ANOV A 5 253t
1T E T, B R LR S (R£SD) R

2 HBRE5SH

2.1 EEEMINELSER

211 FRAEEMZE  DARVIKER A TS AR E O
AAFR , ODsos [H R NAL R, A5ARE I 42 A Sk 111 05 7
T4 Y=0.608 8X—0.002 2, R°=0.998 3.,

PLFE 0 B S AR AR, R IR A A A AR 22 il
T i 2, L2 Pk 1|1 15 5 F2 R Y=1271 5X+268.31,
R’=0.996 7,

212 AEEZHFFERE RN EXFEEROD
EEE RIS IR L AT, 4% 25 W) AE B2 6 EROD
it 7% 1 1 52 e 5 24 W VR TR T A5G, b IR
ZH 1) EROD 17 14 Fifi 45 24 W 4 FH s ) 1 22 4 iy 9248
W, FEgs 259 dJE B3 T A H A (P<0.05);
R 4 A EROD W& PR IR 2z o, Horhr, i
AL 256 dJ5 B EROD I M 528 (4 AH e
1IN (P<0.05),9 d 1 ) B 5 35 34 i (P<0.01), 5
F 20 7E 25 256 A A9 d (I EROD 375 1 35 4% b 2 44
T (P<0.01), 7E[F—E mfa], 34 B AT 4 25 411
EROD {if P i 5 BIMRAR U - &l s 2 b a4
G 25256 d ARGR B2 bR S 2 L e R
6 P23 38N T 23.57% .65.54% .76.80%; 45259 d,
AR b v R S L R S N T 45.42% .70.59%
89.99%, M5 RULH, v A1 X 6F EROD il B A7
PR, HaX Mg SR 5 B4 1 050 & e AE
Af ) AT DG, S B — 2N R[] — 3500 G 2R

2.2 FFREHR CYPIA EEFRIEKT

221 AFEEZHFEREAREXFEEF CYPIA
mRNAZKERIFME iy &2 0] UL, BS54 21
RNA#E 17 RT-PCRY: 5 it 7, 45 55 95 241 34 A CYPIA
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i\b D XFHRZH Control group
=
’ AL Low dose group
E ) 4] Middle dose group
g =
T B 4] High dose group
=
3
Tz
FHE
e
2
=]
[a=}
=

25251t /d Administration time

BT B 2 ) RN 25 2GR (R 2B EROD 6 14 1) 52 i)
* R G0 IRATA L 25 - B2 (P<0.05), ** 327825 Sl i 2 (P<0.01).

Fig. 1 Effects of baicalin dose and administration time on EROD activity in Paralichthys olivaceus

*means significant difference compared with control group (P<0.05); ** means extremely significant difference compared with control group (P<0.01).

08
0.7 +
0.6 -
0.5 F
0.4+
03 F
02 F
0.1F

CYPIAlf-actin

D XFHRZ Control group
i

P4l Middle dose group

FHEZ Low dose group

7 4] High dose group

252450E) /d Administration time

2 B2 52 TR 6 CYPIA mRNA FE3 kMR
Fig. 2 Effects of baicalin dose and administration time on relative CYPIA mRNA level in Paralichthys olivaceus

mRNA Y R 3k, 685 2 43 A R W, 45 253 dIHAIR v
e A ALY CYPIAIB-actin HLAB A3 3] e X6 BEZE 34 i T
3.13%.6.25% 5 12.5%; #4256 d)m, K. b ) 4l
() CYPIAIB-actin Lt AE 43 51 X B2 34 0 T 11.43%
60% 5 71.43%; 45259 dJ AR ALY CYPIA/
Bractin AR 43 93] He G B ZH 38 00 T 44.449% .69.44% 5
91.76%, AJ I BT % 4 S50 41 1) CYPLA K3k 7K - Fifi
JFH 245 s ) R ) 4 o P g, 35 T T S R
CYPIA i (EROD i ) 1& MR sZ M S SR SA 30

3 g

3.1 HhEZX CYPIA ESiE ER1ER
CYPIA 2 H B () CYP450 fifi 2 — , A f Ak ZFh 24
YA, 24 R 2 e B REIHE) A [R]R ok

R I R AN 25 BRAIE IR 3R W 1P 22 rh B 2l (i e
Ry AR R 74 AT X CYPLA P~ A i Sl i
YRR, NI 1R A B RHAD 2 2580 12200 A8
ko BRI TN (Acanthopanax senticosus) . 5 % H B AL
AT 3 I R BN CYPIAT FTCYPIA2
FRE A BATIRIVE R B AR (Pueraria lob) Y4389
B ZE HIA S CYPIAL FICYPIA2 & M 2,k
eI CYPIA2 AR T, FEAIR CYPIA2 R4 1) 11 i i
R Bt 1458 (Hypericum perforatum 1.) 325U
AI75 S CYPLA2, NI IS A ARSI SE 25 At [
T LR IR TR T AR ST R B, B
Xt A EERF CYPIA FA 15 PR, % 5 ek 7747 1
/N ST 45 SRR SEASHAT Y
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3.2 EZEIFEE CYPIAEEE R0

2T CYPASO S 20 A G o,
Jiti 1% 2510 4 ) FH 125 meg/(kg - d).750 me/ (kg + d).
4500 mg/(kg * d) Y5 5 FHZxi HLiZE 2 B AR PR R
5dJi, & PLAE4 500 mg/(kg - d) A5, %F R BURT
JIE CYP2B1/2 45 5% 3 % AR, 76 125 mg/(kg - d).
750 mg/(kg + d) 3 W G35 G 45 5 36750 %
10 mg/(kg + d).25 mg/(kg * d).40 mg/(kg * d) 1 5] &
HELLZAEE (Cyprinus carpio) 3 Ui+ (Galla chinensis)
PRIOR G R, LA T-XF CYP3A B3 kIVE ] 5254
F A 5%, 2579 Sl s, 40 A R, S T
TR - BN R o ARSI TEF ST B A A
CYP1A 520 B % 301 00 P s gV FH I B 4
FELHE L6 dJF , B A AT CYPIA 5 2 4E H
FH e BRI R - sl e s ] 4

A WF5E 2 I, v R 25 B 45 2 B, g g i
50 Hh 2 X6 CYPASO (1375 5 sl il VB 1, G B v 5
SEPUSREE T A TR A 253 d.7 A0 dJE X
) (Carassius aumtus) FFRCRLAAR CYP3A B 5200, % BH
FCXF CYP3A A il 4 FH AT Bl 265 245 Y5 iy 38 o g 3
S, S E] - RN R . ARSI A I, AT 4G
253 d.6 dF19 dJ5 i A 6T CYPLA B SAE LA
RN R, IO, AR R, 442453 d, 45
7RI 2k 2 118 9 5 A B 114 4% CYP1A Tl 5 1 15 A A
i ARAY, 3 AT RE A T B AR i 2l LA o
AR, B ALKV (A s B A

S Al CYP1A (bR i EROD T £ 755
YT EATX CYPIA G AR 48R T A
CYPIA R R 25 75 FIET AR il R 2 R AE 21
AHEAER , N3 S 85 i sk e Rk AN R RO . FH
F CYPIA £Z 5 51 Z 1809 M a2 9 % i
AL, TS X CYPLA F )3 Fifs S AR HIE—
FREE [T BRI K VR th— L R Y A T E0E D 1
TR, DTS IS B ) % AR g 35, BT LT
i 20 il AP R T L Rk BB R 2
3.3 EEENFECYPIA EERIEHIHIE

IR V2B 5 S CYPAS0 HHL L

SRR PS5 R S 7R 40 A% DY 5 DNA G
SRS 1 AR mRNA, mRNA S8 o BHEAE AN
ARl o R YN R A AR S SR
[ CYP450 4 AL IS H36 ME L K 19 CYP450 58, AT
T AR P 25 AR A, el 2 B R 1
T K = e AR AR 22

HAl, & TR 25 % CYPIA mRNA 235 1520
TEWFL 3 o B Rl , 0 2 7 45 RS T
(Rhaponticum uniflorum) %F K FR CYP1A1 B P4 J H:
mRNA 7K IR0, 45 H s P i R B CYPLA T
PERHLEL AT BE R A CYPIAT RN ZFRGR /D
A, TG P, B R4 2 E e B2
55 2415 (Angelica sinensis) Beftixt K FUFAE CYPIA2
LRI AR 52 0], 45 H 85 25 5 A Y )T 7R CYPIA2 K&
() 5 S5 KV R AEAE R 32 7 8 24 1 AT g 5E i 15
FPAS0 [ R W CYPIA2 BE R 35, R EUF . ¢
T B 2 %0 25 CYPLA Y 334 52 i [ [N 40 38 oA
DLENAHOCHRIE , AT WY 32 B2 IR R F B 2 Gl G
FIREE 5 YL Ypoxt FAR IR 95 5 07 A WE S, i, Ak
B IR TR L, p- ZE R AT i 1 I CYPIA 1
FEIh, BN B CYPIA 2R 1 5 B, DT 76 % 5
DL B B 55 I 7K P B2 CYPIA K Y EROD BT .
A W7 R BE T AN ) B 4 5 o M
YR FHBRIGT CYPIA S35 I, & % 25 % - 6T
CYP1A (4335 T B 70 5 B2 A FH B[R] A0 34 o i 14 5
LRI HR A - RN R (] - RN R | i SR e
S CYPLA 5 e Bif 70) 5 R FH B ] 199 A5 1k i 34
AR — B, I X S CYPLA B 75 AL
A e 28 315 S CYPIA KR 3K K, T4
IR A B S

BE R
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Effects of baicalin on activity and mRNA expression of CYP1A in liver
of flounder, Paralichthys olivaceus

HAN Hua'?, LI Jian®, LI Jitao’, ZHANG Zhe’
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Sustainable

Utilization of Marine Fishery Resources of the Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of

Fishery Sciences, Qingdao 266071, China )

Abstract: This study investigated the effects of baicalin on activity and gene expression of CYP1A in liver
of flounder, Paralichthys olivaceus. Fish were fed with baicalin at doses of 50 mg/(kg + d) (low dose group),
100 mg/(kg * d) (middle dose group) and 200 mg/(kg * d) (high dose group). Group fed with saline was set as
control. EROD (the marker enzyme of CYP1A ) activities and gene expression of each group were measured on day
3, day 6 and day 9. Results on enzyme activity showed that the three experimental groups had no obvious change
on EROD activities after 3 days compared with control group (P<0.05). On day 6, high dose group had extremely
significant increase (P<0.01), while the middle dose group had significant increase (P<0.05) in EROD activity
compared with control group. On day 9, EROD activities of high dose group and middle dose group both increased
extremely significantly (P<0.01), while that of low dose group increased significantly (P<0.05) . Results of semi-
quantitative RT-PCR showed that CYP1A expression of all experimental groups was up-regulated, and the up-
regulation extent was positively correlated with administration time and the dose of baicalin, which was identical
with the result of CYP1A activity. It was indicated that the baicalin as an inducer could stimulate CYP1A expression
to increase the protein transcription and the enzyme activity. [ Journal of Fishery Sciences of China, 17 (5): 1121-
1127 ]

Key words: baicalin; Paralichthys olivaceus ; CYP1A ; enzyme activity ; gene expression
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