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17 {k i ( superoxide dismutase,SOD) i3 454k & fiff ( catalase , CAT ) 3 PEH FXT /)N BRI PN S84 B 384 7K S 1R 52 ), West-
ern blotting 4347 HXE/IN BRI Fh A GG 2R A2 o 25 51 0 7 e 4% 22 W B2 B vl LA 3o 384 Pk o GSH-Px Al CAT
B B Sl 10 U 1 S AR 9 0 5 38 3 75 5 40 if €2, 25 450 il & 2E1/3A11 ( eytochrome P450 2E1/3A1, CYP2E1/3A11) |
Wi W2 % 72 [ 1A1 (sulfate transferase 1A1, SULT1A1 ), # 45 Bl [ 2 %% % i 1A6 ( UDP-glucuronosyltransferases1 A6,
UGT1A6) , 2 24 25 A0 5 25 11 28 0% 2 (multi-drug resistance associated protein 2, MRP2) %) 25 [ 335, {4 P-¥E2E 1 (P-
glycoprotein, P-gp) F 2 FH 25 A 98 15 AL

KR I LW S AN CYPASO ; Rl

i [E 43 % 2 . R96 CERERIAAD A B4 10016880 (2021)5-0743-08
DOI:10. 16333/j. 1001-6880. 2021. 5. 004

Effects of Longjing tea polyphenol extracts on oxidative stress
and metabolic enzymes in C57BL/6J mouse liver
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Abstract: To investigate the effect of Longjing tea polyphenol extracts on the oxidative stress, the metabolic enzymes and
transporters in C57BL/6] mouse liver. C57BL/6] mice were administrated with three doses Longjing tea polyphenol extracts
by gavage. Liver injury was evaluated by pathological sections and the content of ALT and AST in serum. Liver GSH, GSH-
Px,SOD and CAT were used to evaluate oxidative stress in mice livers. The relative protein expression level of CYP2E1/1A2/
3A11,SULT1A1,UGT1A6,MRP2 and P-gp was evaluated by Western blotting. Results showed that Longjing tea polyphenol
extracts could increase the content of GSH-Px and CAT in mice livers to enhance antioxidant defense. And it could induce the pro-
tein expression of CYP2E1/3A11,SULT1A1,UGT1A6,MRP2 and inhibit the protein expression of P-gp to adjust metabolism.
Key words : Longjing tea polyphenol ; oxidative stress; CYP450 ;metabolic enzyme
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Wi FR HLHE F2 [ ( sulfotransferase , SULT) , 4k T AHAC
TR 7 ) 5 W T R BRI A BTe T I A S 2
G R UK A 5 7, DT A A )
Bk, ABC #; 12 5 H ( ATP-binding cassette transport-
er, ABC) EE A5 P-#E4E 1 ( P-glycoprotein, P-gp) |
Z i 245 #H 5= 25 H ( multidrug resistance related pro-
teins, MRPs) , flifi 1)@ T [7] — 5%, | iZ A e T 2
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JHFRE Y CYPA50 A 3015 4 T, (B0 T AH 24 A3
Bl A B AR PR T i AN WA . DRt , A SCHE AT A
FUHER b, BRI e I 2k 22 W R U CSTBL/6) /s
SR 0 AR AR 35 il e 3 AR SR 3k () 5 i), DA R X
SRR E T L LS A e 2% 22 1 4 B 1Y)
TRBETF R BB S50 3 H¢
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1.1
1.1.1 Zet
V) T R 2526 0 TR — BT A6
W B R TE TR ARAT
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W A T BERF R SR S Y 6 ~ 8 Jil il
(1) SPF 2% ¥ C57BL/6J /N B[ 1 AT HIE % SCXK
(18)2016-0041] /AT 20 +2 g,
1.1.3 XA E5ME

SOD ,CAT , GSH , GSH-Px il iz i 1] & ( 79 5 4
LAY T WS A ) ; MRP2, CYP2EL , CYP1A2 |
CYP3A4 B Z SepE TR P-gp  UGT1A6 , GAPDH %
FpEREHTIAR R 1 S AR Y AR IC B Ll SR PR BT
( Abcam 23 H], USA) ;SULT1 A1 1 22 75 3014 ( Bioss
/NT]) ; Wes ( Protein Simple, San Jose, USA ) ; i} 155
( NIKON Eclipse ci,Japan) ; i{{% & 45 ( NIKON digital

sight DS-FI2, Japan) ,
1.2 EHFXSHERNDHERSENE
1.2.1  A3h5F S mR By 3 B ik

et % Z Wy 42 B 0y 3R IS RE K b
(GBT8313-2018 ) Jf-AR4f5 S o & A5 PR RS V18 - L 20
g LR e AR 4% 1:25 (W/V) [ EL i im A 70
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o KRRV W R A R A DT Sl U8 i 4k 22 )
BEERE2 W BIF 3 IR, e 4 2 R AR
TR 15% ~20% , B O T BE JL-P- 9B O Tk 4 MR
FHE 3: L(V/V) 2R, )RR R E8N 2 R
PR 7% J2 5 /K Z6 U2 e 4 2 AR TR 5% , 186 i
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RO TS W IR TR . LURE F IR NS
e , = HI bR AE Hh 26, R Folin-Ciocalteu 251 5& ¢
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40 H C57TBL/6J /N BE ALY 25 43Ry 4 2 2 % B
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AR 0.1 mL/10 g - BW, A ZHEZHEE 6 1K,
ARWHEE G 8 h, FHREREML. , 7385 /N BRI
1.2.3 o ALT 2 AST &% 2

TR ER BN R 420l 4 C kAR E IR, Z )5 2
500 rpm,4 °C, B0 15 min, [+ 2 % 0 3% 44 B K i
Ho FRUCHIF#RAENE ALT (AST &,
1.2.4 BFBE Y GSH.GSH-Px .SOD CAT ] &

/NERHIEZHZUH] 4 °C A= 3ER K Uk, DB 4048 T
KRBT, B /NS0 mg A2 AT S #2109
AL N A 0. 9% £ B EE K, FastPrep-24 513, 3
500 rpm,4 °C#5.0> 10 min J5 B 3EAS 10% (4 FFIE
HAAHK , ¥ BT A3 I I H 21 5) 3K GSH
GSH-Px .SOD .CAT %+,
1.2.5 sm¥inkh
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1.2.6 Western blotting & & £-#7

% A Western blotting 32 il &2 /N & T I
CYP450, T #14R 1§l SULTIAL \UGT1A6 Fl%% i &
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SR 80 mg A2 47, IMA VK 1 Flv4 1) NP40 £ 1
mL, #:4E 5K Ei#1T, Al FastPrep-24 5)3¢, 2 J5 4
°C,12 000 rpm #5.0> 30 min, 53 HU {5 . BCA 31
E R MR EE BRI R IV LR A 3 5 mg/mL 4%
4: IR B A 5 x loading buffer, 100 °C Jin#t 5
min, pK B, B0, AT, 0% ,-80 CHE & .
HVEE— AW 1 mg/mL BFE 5, -80 Ci
B

B -80 C VRAF I 45 4F 1Y 5 mg/mL 4R FI A

i, 100 CHARANAA S min, 7K B ARA) . il
A S pL, HUk. OB B M. — 3T ( GAPDH,
CYP3A11 .CYPLA2 .CYP2EI SULTIAL P-gp) 5% .
TR R RN IR B AR
JH Image Lab 5.1 #4547

i -80 C VRAF Y 25 47 19 1 mg/mL 25 FH A
i, 4% 8 Simple Western #5506 i 551 &5 Ui BH 45 $5 4E
AR 22 CYP3A11 ,CYP2E1 MRP2 .UGT1A6 1%
IR IR (PRI 1) o

#& 1 Western blotting —f1 —_#1 5%
Table 1  Description of primary and secondary antibodies for Western blotting
- —H EHIRE/EE HUARS i T WREE/R HER
Jrik A&l ; _ 4 . R .
Method Tareet protei Primary Temperature/  Antibody Molecule weight Secondary  Temperature Blocking
etho Aiget proteitt antibody time type (kDa) antibody /time liquid
ZIined A sl E A BE CYP2El  1:100 Abcamah28146 55 & A -
I S EY
e B B AR50 CYP3ALL  1:250 Abcamah3s72 57
Simple Western
UGT1A6  1:1 000 Abcamab157476 61
MRP2 1:40 Abcamab110740 174
GAPDH 1:1 000 Abcamab181602 36
{é%@iﬂ&%ﬂ( . CYP1A2 1:250 4 C/11%  Abcamab170204 58 1:5 000 EIR2 h 5% BT Ky
Traditional Western blotting
SULTIAL 1:1 000 4 C/id% Biosshs6283 34 1:5 000 Fi/2h o 5% BRYEY
P-gp 1:1 000 4 C/id % Abcamab170904 141 1:5 000 EIR2 h 5% BIRTIK
GAPDH 1:8 000 4 °C/id% Abcamab181602 36 1:5 000 E/2h 5% BARWIKY

1.2.7 #¥EHHr

45 R F mean = SD 7£ K& b 3R, >k ] SPSS
17.0 AT G534, Je b A7y 22 55 PR 40, 45
A R R J7 225397 (ANOVA) SR FH fe/ ) b 257k
2251 (LSD) ki3, 77 22 A5 5544 2K A Tamhane’ s T2
Kigs, P <0.05 IR A G FE XL,
2 SR
2.1 EHFSHMERNYHSEHSE

B TERARERZ N ¥ =0.005 1x +0.041 5,7
=0.999 4 M RIF (W 1), @t AR IS

04

=
W

o
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Standard curve of garlic acid
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T 25 Z2 B b B X6 /N BROFFE A ALT (AST iy
SEMA GO ULIE 3., AHXT T 25 4, 75 me/kg (9t
AR EE ) fig 10 2 1 BRI/ BRUML Y H ALT oK
-, 150 mg/kg (0% F-25 2 M 44 O e Sk 25 1k 3
I3 AST 7K, o ) 20 B 2 k2 5%
2.4 PBFREZEZRth GSH,GSH-Px,SOD 1 CAT & &

e 45 22 B S B o)/ IN BRI Hh 2B A FE bR i 52
M ULIEL 4 5 X7 F GSH, AHXT T XF BE4H , — A58 & ) e
IR Z WP ) W E YRR T E N Y GSH /K-,
SR mAH G (WLE 4A) o XFT GSH-Px, A% T
X RRZH , =S50 R 25 2 1 B B ot e 0
Pem /N GSH-Px 1) & 1 (ULIE 4B) . Xt T
SOD, AHXT X RRZH, o 1255 22 W £ B % HEAE T
TS RO WP (WL 4C) o X T CAT,
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Fig. 2 Pathologic changes of liver tissues of mouse
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Fig. 3 AST and ALT level in mouse liver

S TR e, " P < 0.05,7 P < 0.01, "

P < 0.001;F[E, Note:Compared with control, * P < 0.05,**P < 0.01,"**P <

0.001 ; The same below.

2.5 RHFEZEHEEMXT CYPA50 KRN
o255 Z By 3R B R CYP450 Y520 WL IE S,
XFF CYPLA2 AN FXF R, =AFlE A e 5 £
A B X /N BRI i CYPLA2 AR B [ ek 7K
BA W (WL SA) s %P CYP2EL, A XT T
YFHRZH ,37.5 11 75 mg/kg Jo H-25 2 iy 42 B ol LA
2 LE CYP2EL B8 H3RIA7KF-, 150 mg/kg Ji
FEAE Z M BE B R 11 B AR R IB 7K T 5 MR
(UL 5B) . XFF CYP3ALL, #HX} FXJ #R 4, 37. 5
mg/kg B H A5 L Wy 4 W T DL OE M bR

CYP3ALL MR HRIAKF- (WL 5C) 75 mg/kg J¢
HARZ WP B XN B BE R CYP3ALT AR 8
IR A BFTER I, 150 mg/kg Je 2 2 B
S 0PI CYP3ALL A8 H R KOKF (WL
5C),
2.6 EHFZEBMREX I HERHENRIE

Je 2% 22 1 B O xor 1 AH A5 e A 52 e UL 1
6, X SULTIAL AHX 755 B4, X} T 37. 5 mg/kg
eI 2 W L B RE RS 12 PP i SULT1AL (940
X FIFIAKF-, 75 F1150 me/kg 2R 2 W fE i
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Fig. 4  Biochemistry makers content in liver tissue
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Fig. 5 Relative protein expression of CYP450 in mouse liver
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Fig. 6 Relative protein expression of phase Il enzymes in mouse liver
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Fig. 7 Relative protein expression of transporters in mouse liver
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BRI RN BRUTFIE P SOD 37 1k ¥ AT i 35 M i
(FJ ] L 2 M 14 i GSH-Px (135 #4,37. 5 mg/kg
FIEAS LWL B PT LA M0 CAT 76 JiF Bk
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AEE T IRIA Z W AE I B HY) , H v iy oAt il 43
Y% T GSH (1IN #E.

CYP450 2 5 /40 5 1 9 o (i AR, (46 245
W ARG E, BA MR ER K, 55 52 2IMNE
PEMI R S 45 5T o 37,5 me/kg K L
FENYIAE B 2 M8 = CYP2EL/3ATL AN Y AE /)N
SUFFIIE A 9 B 3R K o BEBARRI B e A 2
F PR EUI X CYPAS0 A — i 15 SAEH . T ARAR 4
fig UGTs Al SULTs F= 223 A 76 Ik, 45 1/ SN P
JRACH R 5 FHE B A PE T . 37,5 me/kg
FR I 2% 22 Wy 4 B T LA 35 M6 i UGT1A6 Al
SULTTAT 7£/)NEUIE Hh i) 2 F1 26 38 7K F, 1 75 il
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150 mg/kg JeH-75% 22 B £ U X 33K A A il 1) 22 28 17
LA o 2 M RE I o Ul BAIGR E 1 e H2% 2 4 B
Ykt I ARAC A — 2 1915 FAE . MRP2 F2 2243
A FE AR 20 Mg 58PS J5E L, E e e BH 28 14 e )]
AR, S 5 MM NS 2R R R S Y
Meam YRR UNAE N W B B A AR IR Y
HAIAAYT R £y BR A . 75 A 150 me/kg (R
AR W HE I T DL 2 M /N BRI P MRP2 11
HARBAE, ARSI /ER . P-gp
JE— LB WL PRI Al i S0 32 A1 ok A E o AR
BT, BN TR L, s 52454, [R T E
£ ATP B % Ve, GBS 3 ff ATP fILBE K 4 s N 254
FE NS, DA 20 I P ) 24 0 e ek 400 i ™ A T
2P, 37.5 FI 150 mg/kg B 2K £ B AR U
X} P-gp MYHE FHFRIAKE- 2B N MER,75 mg/kg )
e 2% Z W32 B Xt P-gp B8 1 3RIKKF A
M, X 0] BB AR B TR A 2 B i AC T 1
THAR G2 P-gp HE . WA A5 NIRRT &
ZKZh EGCG M2y Wi fli iz (R 2 Al A7 7EAH
HAER, HEAARAEHPLEA Rt — 2Lk

AT AT LA Y e A 2 B aeas g
SR 9 ) S AL B AR R S DD RE , 75 B AL HRAR P/ 41
PSS AN 3. AT R R 45 2 X /0N U AIE P9
T ABACI T | 11 AR A A% iz & R A — 2 1Y
EREM. Prafeig R . DA EEE s E A m
459 & Nrf2-Keapl i T CYP450 filf 2%
HEREZ AR (CAR) F12 ke X 324 (PXR) BT, B
AR 22 By %) 1 BB ] RE VD S )8 B Y s i (AR BE TR ALY
ﬁ%[ﬂ,zﬂ .
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