%42 5% 8 B B K FF R AR F R 2020 4 8 A
Vol. 42 No. 8 Journal of Southwest University (Natural Science Edition) Aug. 2020

DOI: 10. 13718/j. cnki. xdzk. 2020. 08. 007

I i 2= 1@ T A 4= BT A R S F (R it
CCl, FEHNmGEE

%‘bjﬁj‘;ja «QJ%\\L?’ %%;iﬁ9 )Jjﬂi&b/{é’
= F, BEE, REE, MNzF

PR K sh Rl 2= e, FPK 400715

WE: AT AT HEE L AEER, £ CClL F 5 FMGER Rl b, b 7 M3 B IF 54 £5%; &
— AR IR AR RAR R RSN R M R AME R, ST T P R RS TR AR, SRAW, K
DEATREA R AKRAE T M Kb IR A A YL AR T AR D R I R A RO RT B A A AL
REWIR, MER MBI AA T ERMERATHIFRY; SN RARMERAMEI R B R T AR FERT
MR EBWFG it i, AN B EREN R MG AFEFEREEA T, FRPEREELL THRAGS
SAAEE AR, Kt R R BT I AR A5 69 £ S Btk i < IR e A AR SR AR 2 i K e,

X 8O MME; ARG, WA M MR T

hESES: QIS8 XEAERERG: A NEHS: 1673 -9868(2020)08 — 0049 - 10

JFP RS A P e R T AR, L L IR AN R B O B AT IR IR HE S OE B . 25 M
PVEPE R 0 i A L RFIDE Y A B S S B 2 B B | R R R bk R R . R R
-5 ST IUE ) B e B9 R0 5 I 8 9 7™ 0 5% 00 N IS A At B % A T T o O g A SR R R 1L
TR 2 RPN Z P R 2, AN BRRE A | JRAE S LRI £F e AL 2. JTF 2 2127 2k AR T 48 24 45 003 14
TR WYY S T A b 2 e A Sy T A % I ) R R R R 2 U R0 S AE T S R

JEF R AT 90 27 9 4 7 s A ] 0l 22 T IR0 190 % A R R AT S 22 . PR BRI A8 L IR AL L T
Wi PRl B H M B0 0 E R T, B RMRZN 22 1~2.6 = 17 F I 10 4 R 43 I i
B AR IR R L, B Ve A 5 PR R A 5 B LT3 22 507 ©A 5T 38 W1 2 Fh TR 19 &
A5 S AT A o 18] 22 . ELAR R SAS T e 3% 19 728 A0 55 TP JEE s 1) Jo 3 VDA 5. FL S B0 531 1) 452 3 22
S 0 SR B AN B U0 e 2 T 2 2% % I 452 A0 1) 9 5 A P 5 0k — 20 B A

CCl, 55 49 BT 45t O L) W sy ELAS A A8 55 A8 (R IR 2 B 403 400 g AT SE IR RR AiE o BE 7™ A= S AL 1L
WL JRAE SO AL T R S R 2L R AL AT L W2 IO T I3 9 L SR e

AW FEAE CCLy 5 5 19 /0N BT 0 15 280 1y Bl b, A B9 S5 e e 0 2 X I 02 0 0 2 o - LSO g 2 7 531
[F1) 453 47 81 42 2 S 4 A3 PRLOE R

YR B . 2020 -02-01

HAWH ., TRIRHUR B H (cstc2017shms-xdny80069) 5 H 4 1 1 HE A BTl 45 3¢ % 1 (XDJK2019B050) .
YEF A FEokI(1994—), &, LG A, F 2N/ BT 40 208 i BF 50

BAEVEE . NLIF. B,



50 BT HRXFFROA R http://xbbjb. swu. edu. cn B 42 K

1 ME5AFZ®
1.1 LIz

VEHL 6~8 Al KM /NRAE M5 shy. B shi iR R SR AR 2442 °C, AXHREE N 40%~70%,
] ME MRV 2 S AR MEGRRE SR RNKOK. DG BROE PR A E R 12 hoOt 12 h 5. KBS A SL 50 3h W45 AE )
P55 VY B K2 5230 Bl ) 0 3L B A b
1.2 CClL BFER/NMNRAFRGER

FHZ R B E 0. 2%/ CCL (BTHE T, RO, PL 10 mL/kg (R B2 A EFF &, 4 2 d @EES 1
W, HESALER 2 JE (7 YO BT IR R, A FRAE R 24 h REFAEAL, H TR0
1.3 OIPEMBR/NRRE

/N BRI I T 2 0.5 %0 6 I Lh 224 (Sigma, USA) K (10 mL/kg PR BT i) BRIEE S » SRR AR 3% 43 500 48 B
P BE SR, TR A, 3 T R R O LS O A R, AN R O L
1.4 /IMREMELE

P M Smg/mL M EERCHI 17, B-ME B (E2) (Sigma, USA) WKW, FHEMR 1 200 W52 kRS
FHT/NEE S AR 3. S8 /N BRAE CCL A JHL R[] B 2 47 0 085 3R M2 i 700 0T BEE S5 B AR B (Ov-X+
E)B 2 d RS 1K 0. 200 CCL, W, [EIF 17, B-ME —BE(E2) AL, Lb PR & 250 pg/kg (KB HE; %

FIXERZH (Veh) B 2 d RIS 1K 0. 296 CCL, i WA - 2 R 0], AL 2 J8 /5 (5 14 d. R 1 Ak

HUIG 24 h) R4 JFEAE &
1.5 BTHREALRMNRE

CCl, 235 14 d RAEFFHERE M . SRAEHT 3 hy # MR 50 mg/ kg 7K 7 & 1 771 3 5o 18 10 1 5 5-Brd U (Sig-
ma, USA)F T 40 B35 58 73 Ar. 38 2ok S00HE G vk A S /N B, SRAEIFREZH L, 28 4 06 rh i 22 3R P 1 7 )5 AT
vl R AR ORL N
1.6 FFEEHEARSEWDH

HIE 5 pm ALY F . A0 5 0 e R AORE - 2T (HE) Y (8 [ 24 B 3088 230 A T 41 23 0 98 25 Fn 45 4
S ERFEK B . R Tmage J FRPF 20 B 22 P 20 i 3= 1 1 AR L 431
1.7 FHELSH

FIH Masson 4 i & (R F, dLa) XM 29) B 47 e @50 81, FIH Tmage J K 0F 70 b 5 €2
Yefa, (L 4 1b) R HE 1.
1.8 ZHREIETE S 4T

FIH BrdU 48 A 3653 07 20 i 3 58 Lo ). T 20 200 )7 28 B 0 )5 ) fe e L 42 e €21, S8 3143 BT Br-
dU FHYEZ0 M ). BrdU BB S FEREHUA (ProteinTech, sPOMBEAI N 1 100, 4 CHEH %, HAR T
AP mEbric il FE PR IeG(GAM-HRP)1 = 200 #i 8, =W E 2 h, Eik/s 2 LKA (DAB) QL
WA &2, taD B6, ARG, hrERECE R, 6 B B 5.
1.9 ABAT S

FIH TUNEL A& R A, i), #BUL BEERCM T 400, DAPICES S, JbaD E ]G
Y T A BE A 0 BT I AL 20 T A0 B A7)
1.10 BWHEZENERARLESIT

FI) FH fo 258 20 B4k 27 vk 20 1 ME 3 R 32 K o (ER) FIl BCERR) 76 AT HE A0 9 43 A . A e 26 214 A Bt s
% TrissEDTA iR & E % & B A B 3 min, E4 IHEIMEH M 30 min, RIFEMEIREZIK o gﬁﬁ%?ﬂ
& (RA-ERa) (ProteinTech, #¥0) Fl 4 I M 3 K 32 1K B 2 s B i 1A (RA-ERP) (ProteinTech, &30 i B
B2 12 200, 4 CRb IR . R A 10 4500 (19 1 2E Bt 1gG (10 mmol/L PBS BL il , GAR-
HRP, 1:150), FiRHHE 2 h, EYE)5#% M DAB B X730, 76 B AEE T W8 8 65 75 AR & e,
SRR E RS N T R T B T



% 8 Ferk 3T, &, Sk A AT E 4t CClL, # S0 B4 15 A 51

1.11 HESHiITHHAE

FIF Tmage J 544307 98 1k 20 I 12 108 T B BE 4900 0 BT 27 e Ak TR R EL 1) o 38 o 3 B0k A48 Bk U e AR BRBE
TR, TR AR 3 58 08 TR0 A D) 4 A AR A R A A T L RS REAR B S SR RS AR AN
[F] 80 Fr 64T 20 B ARASF AR A 1 P X 80 . O alad ¢ A 9% 53 B A0 B 2H F0OE R 2 R Y 22 5 @ k. AR o+ R
R p<0.05, % x FIR p<<0.01, ZRAGIHFE L.

2 #ERESH
2.1 WEW/NRIPENS WS SRR GEEER

BT E SE B T CCLy 175 (0 T 1 55 0 M /0 SO /DN BB 08 00 22 e &85 SR S s /DN U
JUE 2L 2 4 P 4 92 0 T AR L B A P B A A Al T BRI D TR /N B 1)L R W ] A7 AR
I 5403 25 e o ELMEE /DN BT JEF 452405 R A S SR A IR BT/ . IR AR Sy A P 50 K G 48 17 3 B o P 531 ) ) 45 5 22
St o BN AR5 R4 0] AE S R R Y 2 A K

Masson

el

5 s 3 e I |
(o) HEME/INFR BFAF4H AMassonZt B 45 (d) MEM/INFRATATZE A Masson s 552
150 " 10 b 61
2 W B
B oqjor ﬁ . % 4+
g @ )
- x4 @ ot
“ o) % & 2
K ro2
0 0 0
(e) BFREZAZR A MELAARIRAEAR LB () FFREASIRETHHRE (2) FFAEZERLA 4L EFRLLG]

a-d B PR R BE R 50 poms B EUHT L AR 18] TBRAEAEVE . £ 6037 Sk A 160 98 P 1R 40 g 5
* R p<C0. 05, * » A p<<0. 01, ERAGIFE L.
B 1 cC, FRE/NRIFRGEENER



52 BT HRXFFROA R http://xbbjb. swu. edu. cn %42 K

h T ST U0 H Ay W A BB R R . #E CCL i S AY I 401 000 B B JE Bl T B T ORLN B B
375 155 4b FE COv-X0 1 B 5245 53 A T AR X B2 Csham) /N BRUZ (8] A9 JHF 0 460 43 22 5. &5 5% s o U0 B9 3 455 B
A A A T 440 RE 5 I T L L ACRRRE AR R R R T A AT A A R B XY W S T O S R TR X
HRZH (p<<0. 0D (&l 2). IZ&5 KL, UM R S BRI & CCL, i i B 45, 427 B0 3L N 43 1 vl g S
55T B 4 1 oA 4 0 R

Rl AL e
(a) GPERRBTFA/NRIFAEHAHE

IS et
(©) IP SRR T AN AR FMasson R (45 (d) B S fae/INERFF AL AL Masson3f (5 4552
151 251 i 5T *k
2 " 20 s
E or 2 15 &
5ot g B
% s W
0 0
Sham Ov-X Sham Ov-X Sham Ov-X
() FRASEEMOPIERLS (O FRARSTREEMLSE (&) FFARALET AL D)

ad P AR K JE 4 50 pum s B 5 S8 6 SCBRAR A . Sk € 5 S 8 S MR A s ¢ > ARFE p<<0. 01, ERALIT¥ X
B2 SRERBI CCL S MM NRFRG NS0

3 FI ] BrdU 8 A 2 FBE SCRZOME A% 1 IR R it % 7 i A0 52 19 Bk 1 K 3 A 12 25 CTUNELD 43 8 17 05U B
ST I X8 B U 40 0 RN R TR s . 25 R o B S A R G U5 T T S 0 4 i R A RN AR T S5 4 AR 1Y
AT (p<<0.01) (& 3). BT IUE 452 405 8 2 0 41 0 114 3 80 50 ok JHF S o 40 e ) 398 g e A DRk, DA
RWoR, BN RES S T AL SUR P 0 TR, OIS R 9855 T S 5T 40 M v 1 A R BF B 5 1B . T
AR 552 J57 200 B R T 20 T R T SO 20 R U B S e A BRI A G, DR, M /D BT B OE A B 5 N o)
WA VAR S 020 58 5 48 R
2.2 WEHEBZRG CCL xT 5P E 7R /N R = & B BH IR 7 882

O3 2R O 0 9 SR A3 A ) BV R R LA A B P A 0 R A ) R A . VR Y AR AL
i 2 5 A0 A P Y A2 PR GE A S ML DR Rk . AT e S L R P S 3 Z AR o (ERo) 1 BCERR)
TEJFE AR 50 A B s ERe 322050 A7 76 IS8 S A i A% . EL LA 5 BH PR 2658 (&1 4a) 5 ERB H i e £ BH 14 41 i
Fom g, H BB RIS 40 (B 4b).



% 8 # Tk 3, 5. g Faa A e e 8 34 CClL S HRs s A 53

Merg

BrdU TUNEL

i
boiE A i 1 eyt
(a) URERRRIRTF A/NRATAEER (b) IPEBRBRFA/NRIFAELHATUNEL (o) IPEMERRIRTF A/NRATAEHAR
BrdURBRHARLFREERGZEERR RELER(RERICATUNEL DAPIREE 5TUNELIES&H(EE
BrdURRM(E S, RERIEFEIEAEN L) PRMEZANE, RFRIEFEBETAIZRA) I ADAPIRE, RFMAEEZ)
[ e T,

|
:

Ov-X

(d) DPEAERR/NFRATAEZHHABrdU (e) UPEEHERR/INGR FFAEZH A TUNEL () IREHERR/NRAFAEZHLADAPIRI
REHARAUFREER FEER TUNELES&
25 s e
B sham : B sham
20 Bl ox H ov-x
] ]
i H
#n b
2 2
5| s
== IS
JEAFSE R 4R FFSE B 4mAR JERFSE R 4R FFSEFR4mAE
(2) FFREZERYMAEIETE LEBI (h) FFARZERYmRRRE T EEBI

af B AR RSB 50 poms 205548 ) BrdU Bk G 6 Ak IF 92 DA AR, 2 G T Sk 38 100 Brd U FHPE S @AY IF SE 5T A0 5 8 (0 Sk 48 1)
TUNEL FH 3 6l AT SE B AN, @ kA8 M TUNEL PR (R IFSZBTan il s « « fiR p<<0. 01, ZRA G4 .
B3 BRERRI CCl 85500 M/ BT 48 B 38 5807 T B9 %2 1

() ERRZA o RSB RRAR LT RE ) MERRZ A B AP O RRAR LT RE

B R R 50 pm.
4 WEHEZ K o(ERe)F0 B(ERP) ZEAFAEHREI 5 0



54 BT HRXFFROA R http://xbbjb. swu. edu. cn %42 K

N TR s MR R S ST S B AR . ARBESETE CCL BT B A RS B Aty L, ) 51
SRR 5 M B/ DR I DR DB S G AT T ESCR X IR B R SR R, MR AL B (Ov-X+E) /)
BRI FFE 4 20 19 8 1P 2 92 90 DX T AR IR A P 25 R T 2 T A A T AR A A T 0 IR (Ov-X
Veh) (B 5). RUIMEAERZS S T 0 00 £, 0T RERS 21 1 P40 45 .

Ov-X+Veh Ov-X+E

(a) AFIXIIRE/NRAFAEAAHER LR

(c) BFIXTERAE/NRATATHSA Masson a5 R

15 25 dr
8 ﬂl%ﬂ 20 -
g B 3 o
m " o5 =
o & =
m E-T) )
#€osp - ia @
¥ rs o
0 0
Ov-X+Veh Ov-X+E Ov-X+Veh Ov-X+E Ov-X+Veh Ov-X+E
(e) BFRAEZHLR A MELMARR AR LE B (H FFRAASEKRETHERE (2) FTHEZEZRLT4ELmARELS]

acd PR TRBR KUK BE O 50 poons M0 3 618 160 SCBRBE AR M o 250 6 S 6 60 58 50 A0 M 5
R p<0.05, * * {RF p<0. 01, ERATLIHEEX
5 MEBEX CCL, 551 O S R/ B AT R 97 B9 R
XTI w200 4 B8 R T 00 A S s o SRR AR /D U S T A0 A BB Cp <20 01) [ B
] AR T AU T Cp <20 01) T A JHF 5 [ 240 Jf 96 40 0T 552 Joi 200 o 72 22 S o 43t 22 R L (p >
0.05) (& 6). LA EZEAFT . MESER WEAE e JEIF Ik b 5 5T 40 i 0 7.t B A8 A HF S5 SR A i 0 Tl b0
5 1 F A SUHDET AT R Ak N Y RE T . et T B B A



% 8 # Tk 3, 5. g Faa A e e 8 34 CClL S HRs s A 55

BrdU TUNEL Merg

Ov-X+Veh
e :., ‘
o \':_ 4 3 —
(a) AFINRA/NRIFAEHR R REAR (b) FAFIXSHRLE/ N FFAEZH A TUNEL (c) AFINERLE/NF ATATLHRDAPIR G
wERBER(IFEERHBrdU FEER(F BN ATUNEL 5TUNELES & H(E BRI IDAPI
PRI S, RRIEFEILIERILRAT) FHMEES, RERELCBTHLHE) 3, RRAWZR)
Ov-X+E

AR
(d) W= IRAA /NG BT A (e) HEBRALIRLA/INGR BTAE () MEERLEAE/NRITRAR
HARFAN U FEREER LHATUNELREER DAPI & 5TUNELE 54
20 0 -
. Ov-X+Veh ' % . Ov-X+Veh
e 1sf W ov-x+E S B ov-xE
i -
I 04
BT
£ e
S 5
§ 02
0
JERFEFRZERE A RSMGREL ) e SC R ZERE A RSMGRELi )
(2) WEBRAMIBATMITERA/NRATARALRABIEERE  (h) BERRAEBAMN BE/NRITRARARATHE

al FIHAR RN 50 pems LA A8 T BrdU BHPEG @ AR T2 B4 AR, &% G #i Sk 18 0 BrdU FHPE S (R AT SE B0 400 5 8 (0 Sk 48 1
TUNEL FHYEG G AAEATSEBUAN AR . B @ % k98 ) TUNEL FHPES R ITSE BT ;s « « {3k p<<0. 01, ZRA G ¥#E L.
B 6 BEMEX CCl, ¥5 5 # Mt/ B AT 40 B 38 58 T B9 &2 0

3 it it

95 1 2 1 R R WL A e 22 R AL 21 o 00 I3 7 1 302 S5 LA U 6 e S0 S5 £ e 390
2 A S99 TSR B B 5 4 . AR SR CCL, 5 5 10 58 037055 250 % B0 564 e O 0 2 0 B S0 0 R O
/1N BUMEL 6t T /S B 450003 B T 38 O M o L 2500 3o 1 S5 P 43 D00 X JFF 900046 2 2 926 7 5 1 i 4
FEFH. 3T 2ot 2 0 300 55 R A0 S A 28 50 S G 0717 6 25 VD 2 2 ) JHF AU 52 10 s B 2k 90 B2 0 o O A A
AR« S TR P B 0 T 05 295 3 AR T M o S O 0 2% 9 36 00 728 T o O 3 3 0 e 1)
K 5 3 25 S LR RO A7 05 200 T 5, 3R T VR R 2R A B TR RE S . R B GESE IR R TE CCL, 1A
S IR B T L M/ U 59 T M L 2R 1 T M AT BRI B AR Y. AE AL 25 T 0 R A
BT e, R BRI T 4 1k 1 S B W b A BB BUAS £ T EL O YD SN T AR e R R
ST R 5 F 00003 001 T JFF 2 R A T L, SR O P A W B T R 0 VA



56 BT HRXFFROA R http://xbbjb. swu. edu. cn B 42 K

PRAF R 200 B 0 386 B R0 AR AR I E R BRI & B PR & R VR, R L R4 08 52 R 3R 97 Ak
51T I 2 250 0 T o M 40 Y 48 R A DR R A8 405 440 A R TR O 2 SRR i O i R A
G195 P 43 00 T LA 3 5 i E 40 IR 1 G G RE ) RN AN MR T, R AT R L SR TR . DL ST 2 3R A B S )
W5 IR A B DA G, SR T AR ST 45 2R

W TR 2 R B B ON A I I T AL, R METE R S N I R N R . MEM R R 2%
AT Y T SRR, AR R PL D E R A, RS AR ES S TR -2 R E
B, R R U I B St B AR AR RN L AR Y & BT IOE Hp G O 8 3R 2 1R (ERa 1 ERB)
YA 53 H ERe 76 T 52 50 240 M b 3R 55 42 7 Ml 3R nT LU 2o 3 46 32 A 9 45 1 E A B BE. Zhou
U R B, T M B — s R ME SR A TR R A A T T 4 Ak B VR . A SR & B
ME RS 5 R G IR e R AN B TR A S T, T A S A OGS DR s L BHL Lk SO K R A R AN 41
AR AN ERIUE ke T

CCl, 25| T 2 20 S i 07 o 5 B30T 40 0 4% 1 SR B8 K% 22 440 i R - 9 ol 8 e sk, R 3 2 I A2 R 4
Jf CHESCO 8 786 A 40 M /03 7 (ECM, - 32 B2k Jie S 2 1) 10 K A . 9RO SR 38745 Al 765 400 i 4 s 22 i 4
B R F . [RIAFA0 A . I /N RN 52 DY Bz 40 A 45 0 o 4 40 B IR LR B o R Ak P W S Ak 2 0 I G [ AR T
HSC, fd )5 #8005 56728 M URE LT 4R 20 D . 423 ECM., SR RFEF a4k 2 . A WF5E K D0 ME B0 2 Bl 4 i 14
ANEE SR HSC 23 T R JERT HSC 3458, CCl, £l (R 450 B0 5 42 i CCL, » 51 IR it Ak
i R B S5 J22 65 4 e B P A B SRR L AR R B SR R R LA A R R B AR AR N, T R R R I 9 B
i E AR B KSR e T EE AT LA CCL, S BTN U (MDA Fh s, I 4 358 A Ak 9 15 Ak il (SOD) 1Y
W AT O S 8 3% A 0 5 S B4 R A 4 Ak, JCHL I nT Ak S 3R A 5 HSC B K
kR REES

Wl T8 R 2 S A RN R T A R AR R e M. AR R, MRS S T I R Tk 40 i ) 1
B EL T I 25 2P0 A5 MR A A B B B e B L 2t K LRI 6k T R B RS A Y AT
AP A R AR RV L 9 A TR SRR B A1 3 A A0 B R TR L T AR A 5 R M 3R 3 R AR S
o 248 L 174 38 BRI S 5 00 A O T 3R M DR T R LA G R R 3 ) 2R 2 SR AR .

ZF LTI, M EER T AR S A JRE SN . HSC 6 & ECM AR PR R EHT . 18055 CCL 51 i JiF
AVEB ORI £ 4 AL, (8] (2 SR B 05 J5 ZH L ST 68 0 o PRI 03 18 5. AR BT 5% 149 295 2R S E VA 3R A
SR TR AE 4 R AR DG IR YT 25 R AL T B G SRR P S T R 0 R K A RN K T ) AL B 4R Ak
RS, MIFR R R —E %

S EZ 3Lk

(1] &2, B2, BR/hae, S I RUURNE R . A BRER . B 7 R e /R FE /N BROBE i A B AT g 2 ()], V6 R R 24
A BRBEERD » 2019, 41(12) : 40-49.

[2] DAY C P. Non-alcoholicFatty Liver Disease: a Massive Problem [J]. Clinical Medicine, 2011, 11(2): 176-178.

[3] WANG H X, MA L X, YINQL, et al. Prevalence of Alcoholic Liver Disease and Its Association with Socioeconomic
Status in North-Eastern China [J]. Alcoholism: Clinical and Experimental Research, 2014, 38(4): 1035-1041.

[4] HERNANDEZ-GEA V., FRIEDMAN S L. Pathogenesis of Liver Fibrosis [J]. Annual Review of Pathology: Mecha-
nisms of Disease, 2011, 6(1): 425-456.

[5] DOKMAK A, ALMEQDADI M, TRIVEDI H, et al. Rise ofSodium-glucose Cotransporter 2 Inhibitors in the Manage-
ment of Nonalcoholic Fatty Liver Disease [J]. World Journal of Hepatology, 2019, 11(7): 562-573.

[6] ABER G F, HELENIUS-H, IETALA J, PUUKKA P, et al. Interaction betweenAlcohol Consumption and Metabolic



% 8 # Tk 3, 5. g Faa A e e 8 34 CClL S HRs s A 57

[7]
[8]

(9]

[10]

[11]

[12]

[13]

[14]
[15]

(16]

[17]

(18]

[19]

[20]

[21]

(22]

[23]

[24]

[26]

[27]

Syndrome in Predicting Severe Liver Disease in the General Population [J]. Hepatology, 2018, 67(6): 2141-2149.
BRADY C W. Liver Disease in Menopause [ J]. World Journal of Gastroenterology, 2015, 21(25): 7613-7620.

KHAN R A, KHAN M R, SAHREEN S. CCl,-induced Hepatotoxicity: Protective Effect of Rutin on P53, CYP2E1
and the Antioxidative Status in Rat [J]. BMC Complementary and Alternative Medicine, 2012(12): 178-183.

JESSEN K R, MIRSKY R, ARTHUR-FARRA]J P. The Role of Cell Plasticity in Tissue Repair: Adaptive Cellular Re-
programming [ J]. Developmental Cell, 2015, 34(6): 613-620.

MICHALOPOULOS G K. Hepatostat: Liver Regeneration and Normal Liver Tissue Maintenance [J]. Hepatology.,
2017, 65(4): 1384-1392.

XU J W, GONG J, CHANG X M, et al. Effects of Estradiol on Liver Estrogen Receptor-d and Its mRNA Expression in
Hepatic Fibrosis in Rats [J]. World Journal of Gastroenterology, 2004, 10(2): 250-254.

DELLA TORRE S, LOLLI F, CIANA P, et al. Sexual Dimorphism and Estrogen Action in Mouse Liver [ M] //Sex
and Gender Factors Affecting Metabolic Homeostasis, Diabetes and Obesity. Cham: Springer International Publishing,
2017 141-151.

MCELROY L M, LIKHITSUP A. SCOTT WINDER G, et al. Gender Disparities in Patients with Alcoholic Liver Dis-
ease Evaluated for Liver Transplantation [J]. Transplantation, 2020, 104(2) . 293-298.

SHIMIZU 1. Impact of Qestrogens on the Progression of Liver Disease [ J]. Liver International, 2003, 23(1): 63-69.
B W, XI2EPG, ERLME, S /D BRURIR K E N R B BFIE 22 5 8 BT AT [T, PO R AR ML R 227, 2006, 28(5):
835-840.

HUANG J S, RUDNICK D A. Elucidating the Metabolic Regulation of Liver Regeneration [J]. The American Journal
of Pathology, 2014, 184(2). 309-321.

HUANG F Y, WONGDANNYK H, SETO W K., et al. Estradiol Induces Apoptosis Via Activation of miRNA-23a and
P53 Implication for Gender Difference in Liver Cancer Development [J]. Oncotarget, 2015, 6(33): 34941-34952,
ZHOU Y J, SHIMIZU I, LU G M, et al. Hepatic Stellate Cells Contain the Functional Estrogen Receptor 8 but not the
Estrogen Receptor o in Male and Female Rats [J]. Biochemical and Biophysical Research Communications, 2001, 286
(5): 1059-1065.

SUBBIAH M T, KESSEL B, AGRAWAL M, et al. Antioxidant Potential of Specific Estrogens on Lipid Peroxidation
[J]. The Journal of Clinical Endocrinology &. Metabolism, 1993, 77(4);: 1095-1097.

PAROLA M, ROBINO G. Oxidative Stress-related Molecules and Liver Fibrosis [J]. Journal of Hepatology, 2001, 35
(2): 297-306.

TACKE F, TRAUTWEIN C. Mechanisms of Liver Fibrosis Resolution [J]. Journal of Hepatology, 2015, 63(4): 1038-
1039.

PR/ANGE, 8z, XD, 5. KRTS 00 2 048 Y kb B e Shae i 8 W AR LT, VU R R 4k CH AR B2 MO
2020, 42(4): 56-64.

SHIMIZU 1, ITO S. Protection of Estrogens Against the Progression of Chronic Liver Disease [ J]. Hepatology Re-
search, 2007, 37(4):. 239-247.

STREHLOW K, ROTTER S, WASSMANN S, et al. Modulation of Antioxidant Enzyme Expression and Function by
Estrogen [J]. Circulation Research, 2003, 93(2): 170-177.

SENER G. ARBAK S, KURTARAN P, et al. Estrogen Protects the Liver and Intestines Against Sepsis-Induced Injury
in Rats [J]. Journal of Surgical Research, 2005, 128(1): 70-78.

EMMERSON E, RANDO G, MEDA C, et al. EstrogenReceptor-mediated Signalling in Female Mice is Locally Activa-
ted in Response to Wounding [J]. Molecular and Cellular Endocrinology, 2013, 375(1-2) . 149-156.

THOMAS M L, XU X, NORFLEET A M, et al. The Presence of Functional Estrogen Receptors in Intestinal Epithelial



58 BT HRXFFROA R http://xbbjb. swu. edu. cn B 42 K

Cells [J]. Endocrinology. 1993, 132(1): 426-430.
[28] BATMUNKH B, CHOIJOOKHUU N, SRISOWANNA N, et al. Estrogen Accelerates Cell Proliferation through Es-

trogen Receptor « during Rat Liver Regeneration after PartialHepatectomy [J]. Acta Histochemica et Cytochemica,

2017, 50(1): 39-48.

Estrogen Enhances Liver Repair

by Regulating Hepatic Cell Regeneration

QIAO Bing-ke, MA Xing-yu, HAN Ling-yun, LU Xiao-jian,
REN Jie, CHEN Xue-qun, ZHAO Jian-jun, LIU An-fang

School of Animal Science , Southwest University , Chongqing 400715, China

Abstract: In order to investigate the effects of estrogen on liver repair of CCl,-induced liver injury mice,
the differences between male and female mice were assessed based on the CCl,-induced liver injury model.
Then the effects of ovaries on liver injury were analyzed by histological analysis, cell proliferation and cell
apoptosis analysis of the livers of ovariectomized mice and sham-operated mice. Finally, the effects of es-
trogen on liver repair were investigated by exogenous estrogen supplementation to ovariectomized mice.
The results showed that the acute liver injury, infiltration of inflammatory cells into liver and liver fibrosis
were significantly lower in female mice than in male mice. The liver damage became worse in ovariecto-
mized mice than that in sham-operated female mice. Compared with those in sham-operated mice, both
proliferation of hepatic parenchymal cells and apoptosis of non-hepatic parenchymal cells were reduced in
ovariectomized mice. The liver damage was reversed by administering exogenous estrogen to ovariecto-
mized mice, thus suggesting that estrogen is involved in the regulation of liver repair, which provides im-
plications in the effects of sex hormones on liver diseases.

Key words: estrogen; liver injury; liver fibrosis; cell proliferation; cell apoptosis
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