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Research progress in the correlation and treatment of menopause and non-alcoholic
fatty liver disease in women
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[Abstract] Non-alcoholic fatty liver disease (NAFLD) is a chronic non-communicable disease. It is a metabolic syndrome (MS) in
the liver. Menopause is a physiological phenomenon of women due to the decline of ovarian function, which is characterized by the
deterioration of hypothalamic-pituitary function. Clinical and epidemiological studies have shown that the incidence trend of NAFLD
has gender differences and is related to metabolic parameters such as glucose, lipids, and blood uric acid. The incidence of NAFLD in
premenopausal women is lower than that in males, while the incidence of NAFLD in postmenopausal women gradually increases to
the same as that in males. The mechanism may be mainly related to the changes of sex hormones in postmenopausal women (mainly
the decrease of estrogen). The changes of sex hormones such as the decreased levels of estrogen and sex hormone binding globulin
(SHBG) and the relatively increased level of androgen can increase the incidence of MS components such as abdominal obesity,
abnormal blood lipid metabolism and insulin resistance (IR), making menopause an important independent risk factor for NAFLD in
women. Estrogen, androgen receptor antagonists and phytoestrogens can improve hepatic steatosis and IR through many ways,
reduce the severity of NAFLD and delay its progression to liver fibrosis, which have certain therapeutic significance for
postmenopausal women with NAFLD, but also have some limitations. This paper reviews the research progress in the relationship
between menopause and NAFLD in recent years, so as to provide ideas and reference for the prevention and treatment of NAFLD in
postmenopausal women.
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A A [R5 PR 3 o 8 5 Z AT (insulin resistance, IR)
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RIYEAE R D Bz B 0 MLV AR S [
B AR NR A . SRR MR £L A A
BMI & . 2648 5 2oV il PR R 7K V- it o5 ot S 4 e i
SR R A A R RN TR T R
I AE J8 4 B9 I PR R 7K - 55 oA JIE i s 5 i 5 TR A OG
IR R 7K - T 7T 5 | kS 58 A Sz I Ao AR A 2 L
TE MS 8 i ke PR T o A JHE T 8 o 1 0 PR 2
B O o) M T 5 o PR M, T R PR T v
S o i R SRR e Ak SR N 07 0 PN JIEE i A AR R
TE AL R NE e K S vy ] B 3850 41k o7 075 2 i s 40 i
FEARAE T At R A S I E LS IR K R
), BE 220k B G AE B A AT LR L A RE A RE R

MS [ JIFJIE 25 BB NAFLD, % 9 3 5] % 5 L
HJE IR MeAb, 422 Lo PR P 2 AU AL 23 19 A8 4L
IR RS . Sl H I, SRS R M RR
T, HERD. WEEREAKFEKY S

Vol.43 No.1 Jan. 2023



NAFLD £ %k % VI A5G, X 28 48 4k O 48 28 4 1k
NAFLD 75 f& A i 2 S 446 1 77 1wl

3 @EBMIR

IR 42 NAFLD %& i WL A4 Ffo 3R 14, IR (145
B TG 6 ) FH A 4 B A R U S R e o 1)
FAMAE, T BEF G 1 A RE s, AL 1 i
JE 17 530 . 1) JFPE i 6 FEA FHFFINE i 17 R AL VE T 7
A SRR R U R R T AR I B AR
77 2o 3 2 U G 30 TR T L e 2 O M 2R K O
BT e KA T, TR 4 22 i A 3
BWFIE T F W Y 25 05 4 2 DR PR S R AT I
BACIBITIG , R ML, A A R A G
DE MUTSERT % ") 57 >4 f)—I5 I Jpfi 3 1 790 2
5, X2253 6125 (53% hictk) T T8
IV I A A B e iy R A, -l P AL R
PQVTAG T JE AR Wi E RV B0 5 0F 9 3% W 78 4[] BMI
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4.1 HEBE

Lo UL — LER PR A [ 0 22 OP SEE S AE
(polycystic ovary syndrome, PCOS) ]. HEREAIN 4
PRI CHOPETS ), #-55  K S (0 B 3 AT 56 7
Yz VRN TN REREIR , MERCR ML, RBAL
IO AT i R S ) R i AR T T A R
H, SEUEEER WX Z . AFEIESE, MERER K
VAU 2 e AN A S p R A FHMERCR
TRIT MEPENG UG B A S gs PO R, R R
il JFF U R 105 35 5 164 hm U i 7 AR L 2R TR
PCOS & M ARG . B MERCR IUAETE Lo PRI
PR B A G AT REAE AL AN T - O MESLE T4
P T 6T JRe 5% 2% P A fide . 38 T AR JIL PRI S5 471 Jl 2 4%
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FFAWE TR 2, @ i R M R 10 E 5 B 40 M )
Uifie, RN B 40 ML B R Sy 2, IR
BERR T 40 MR B RE ), B AE 17 4t A IC RN g
R, B IR, JFAT bl & NAFLD,

A BB AT MR 0 AR 7 QX — 4518
FAAEAR RS, . DELLA % ) (g 0, 78 S eIk
B AR5 PT A 2 5 B8 B\ Sk 5 LS B o fith A 2
[ i Pt 8 55 T R 45 & 8 A (sterol regulatory
element-binding protein-lc, SREBP-Ic) . £ WLifiMHE A
BALEE A (acetyl-CoA carboxylase o, ACACA) . d%
Ak W R 1 5 W) TS Z Ry (peroxisome proliferator
activated receptor y, PPARy) | Wik, I E
PPARo 5 S HERR IR Ak, DA T 8 5 JEJIE 4 Al Jo £ €
o BAPGE PV AR, k2 Sk s I
WA B I A L A BB U >, 4 BT
IEFNFAM IR, A5 R AR 05 A8 M, i v S 2 0 i
Al RS

DL b %54 2 B 55 70 A B A T IR 5 LA
FACERE A MEMEM RS ® LT, B
HEZR KT ST n 5 RS S P A s HE AR A IR By
DA o 3 T e R R XA AR B0 P R e
AR, BITES VRN A R THEARART, e PRI A
IHIEERE AT, A HEBCR AR TS e 2 L )
B NAFLD,

4.2 SHBG

SHBG /& f IF Ik A S2 AL A ey oA e is e R
FVE TR A I RE R B, & S ME R R,
SRR MEB R A R TR RR 1 MEB R MM R T
SHBG $5 St PESE &, o m] (R 5 I 2 25 55 A0 B A2 1A &%
GREAY N, SHBG 51 ZE 456 M
R P, AAMEMCE A SR, H 2 MR a9 ar
HARFZ W . 24 SHBG KV &AL, RPIHE . MW
FOKPAR & A AR 228 . i SHBG AR AU B, A
T 225, PRI B AR T PR U R bR
B MM RIS M E S B, FEGR MR MAE,
P24 IR, SOWERS %5 200 X} 3 200 4 2 28 4 PE Y BFFY
WAES: T SHBG /K F 5 IR f A0 6 . Rtk
4h, YAMAZAKI % "7 58 % #, SHBG fig i &
il g Aty B 3R 5082 g A4 R Ay 4 %) R RE #6345
X A ) B T SHBG F# Ik NAFLD JXU S i) n] BE (19 5 7
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MR A TR I R U, X LR
YEH . ROPHEHPBRBITE Y R, MRz S
NRIGTIE . e 5 I 2 S s AP AE R OC R . AR RE
Pl
431 HHINBERRIT TR MERCER SRR ARG Z K
(estrogen-related receptor, ERR) %54 5 & #/EH o
TEAFAEF, ERRAY2Fh 2% ERRa, ERRB 757
40 JE A1 IS Ae 09 B LR 41 B2 (hepatic stellate cell,
HSC) W#ik. ERRa EMRFEZIEE A (very low
density lipoprotein, VLDL) & 15310 1/ AT Sl i 1)
JAYTE T 2, VLDL nDRE A B = B H i i 5
FFANA . NRITIE W ie 22 CCAATAE 3 T 45 8 H o
(CCAAT/enhancer-binding protein o, C/EBPa) .
PPARvy il adipsin %% s A T (045 . ARFSE 2 IAH,
ERRa 7] RELE A S5 NG 3L [H PPARy . C/EBPa Fil%h
RHFD (complement factor D, CFD) %% 5% 14N
AL h A EAE ] MR s, TR
ERRo KRR, ] £ FE R A& PR 2 18 i ) s 177 4
ARG R R 1 3k, FTHRNR BRI a4, 3 Al
SRR R UTBGE B, BeAh, 2R S BY i it
SEAMPER S SN B AR T AR A A A B, IR TT R
A A1 JI T L WS 1 perilipin2  (PLIN2) ey /b T4
JRLPA i B T AR o M DSR2 o 246 28 L VR A TN Y B I 3
i B WEEER R IR R T PPARy2 3R
ik, W NRERRDT G R, MRS R AR . e
Bz T A E B SRR AR T R RIS 1 B U
W ETb . T AN Y 1738 P RE R R T
MeWip) SR ER, S IR B Mk, MR =l
Y 28 VRN IR I T o0 A, LA ERR T 40 A ol 3=
18 OS2 B IR R DURR, B8N T 464 Lot A
JHE IR B e AR SR 22 4V I NAFLD & e A
HI R Z —
4.3.2 BUFNELACIESIM  NAFLD fRF o2 ORI
HEIFRR AR, A, 5T B & B
B AT L 0 T A AL e IR — AR (reduced
nicotinamide adenine dinucleotide, NADH) /ifs J5 7 4}
Ik JHe Ji NS W % 1 R 85 2 (reduced nicotinamide
adenine dinucleotide phosphate, NADPH) % fk i1,
BRI (reactive oxygen species, ROS), (i3
7 B A AR I TG 2D ROSS B4 AR A 410 il 38005 2 14 -1
(activator protein-1, AP-1) F1#% A F (nuclear
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factor-xB, NF-«kB) iifk, Jfi%%BCL-2%ik, L
Tl S B 1 A . SRS AR AE T, 2ok AR
A AR SE T ) S A2 AR v RO - 1 (peroxisome
proliferator-activated receptor vy coactivator-1, PGC-1)
VE MR Ty R 1) = B2 8 1 7] ) 1 5 LR AR i 177 12 4
fkoiae. MR R G S5 PGC-1 HAAHMREH . —0
W5 0 3_WY, PGC-1 FEMEVE/IN BUR T IEh F654 0 6
HMER R = il EUHAE PGC-1a RIRFELT A ik
i, shiamiEiRIRE, S s alg s e e 9E
W OKS VE IR W5 1 IF % (non-alcoholic steatohepatitis,
NASH) 748, MERCE Ao e S it , 78
—EREREE FRHIE T NASH M &4, nIReRd i
S5Vt 3 B K Rl NAFLD (5

4.3.3 JEZIFLYEAL LR 44k i SCHE 2 HSC 191G
TRBags BT AR HSC A N UL ET 4 RE i, 5
K a-FHE AL (a-smooth muscle actin, o-
SMA), 43 T A8, MARIV AR . BR . HEERH
O E 2 0S50 i 4h 3 R (extracellular matrix,
ECM) 75 JH- 200 Jifd i Ji 68 5 oA JBE T 2ok B8 0 BUIE 1021
Aedb . MEWCER AT HSC By % AL NG 5 o V3 3R ke
Zf o-SMA Fik B ZF R, FEGE 2RI,
25 FLF 4 (LB ERE . CORTES % 1 il i ¥ L3)
R AW I g s Tr (MR 25
GRS PN B GEAMBKEBREZK (G
protein coupled estrogen receptor, GPER) f{ifi 5 HSC
K. LEESE ™ iz w], MsR= &
I R B2 A S e RS 5 B TR SR AR 5 45, B
W V3 2R Bk = AT R I 4 28 40 L 1k A A A R 7 AR
FE . BLHT H AN 25 SHIMIZU 48 10 {1 fA M 5t 3iE
ST MEWCER A HSC R FEHTLF 4EAb VR, O 48 e
PR AW 2T A AFTE R AR L 457 1k 25 T K
5, HSC XIFUA B A . LA b 3 BT 3R ] R AR
NAFLD i Ji& 0 iF£F 4E AL B9 RUBS: . %% NAFLD f ™
WA,

5 WETHENAFLDNHRATT

5.1 HZRWAEIRIT

% 2 ¥ £ ¥R J7 (menopausal hormone therapy,
MHT) £&—Ffh i = 210187 (hormone replacement
therapy, HRT). B TFHEREXFIERRIER,
1 I MHT 7] BRI 48 28 £t NALFD (¥ & KUk, JF

Vol.43 No.1 Jan. 2023



EZRIE LI, MOEIFA ditk, BFoy Y R, $5%
MHT=6 1~ A (464 5 NAFLD JRE B, A& B I
fitf . AR AR R IR KOF i KT AR 252 MHT (19 5834 .
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BT 7R % U BRA 1 KU AT A7 7E 3 B . PR, ASUA
MHT i F] 58, 3 — 5% 16 ] MHT /) NAFLD i
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5.2 HEBA 2 RS

AWRGE G, IR ERE SRR 7 A 5 A bk
TR, FEVRST i MR AR Ty 10 Y R G i 2 4
PERI 2P JF B S5 5l FH4E A R EAR L, BRI
WA 4EA: 3R ETESGE FRERR D A2 PE . IR FH-£F4E10 7
AR N 2 . dedh, BRI ER X R - Rk R -
¥ [# i &2 4% (renin-angiotensin-aldosterone system,
RAAS) $h B FUMR 52 A B #5 50/E HT W NAFLD 13 JF
O I B AR I K Y S8 35 18 B8yl X
4622 )5 NAFLD 5 A e AT o (B TR 4
2R Lo PE LTI FA YT NAFLD Sk B 9 W H % 3 32
PRAEPR B BTk = KAEA B AT BSOS, b e 2k
— PR

53 WiV &

G G R AR W T A S W L B0 ) MR AR R A
PR R AT DR R (R, R R T
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AR A, BRI Bk B A E IR S R A5
B, A R e Wy A A TR i I S 0 s 4
M D7, T SE 22 NAFLD 4 iF Ji o 42 Bh oA 8 i
(genistein) A hy R &2 5 B rp (1) —Ff 32 215 M
FE IR KRR rp Bk 3F B W] o 58 M g BB 9 e %
NAFLD F =L . eah, BFoe 15 i S
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T HE FEAT A AG 5 % ML, A ZWEgE e %k
B, FEYMER R L 2 d (saikosaponind, SSd) ik
AW H,0, 40 B 51 HSC-T6 41 a3 58 , 3 it 458,
GPER1 fYZR 35 R Mf HSC B9 H W ([ Wil {2 #E HSC
AL, DT IH£F 4idl ;. Had rld a8y ERRB/AZ
TR 25 6 5 R AL S5t BURE 32 R 85 11 3 [nucleotide-
binding
(NOD) -like receptor protein 3, NLRP3] #JfE/MA &
G FEr4ifh, FEZEREAT NAFLD () &k, #0
il NAFLD 8 # iF— 25 27 i fb . (FR ) k0 35 P 2%
B, HIEME FAVERIPURA Rt — 2%, Hix
KME ez K22kt gds, RaaH T4
1 NAFLD MIRYT HAF 4L

oligomerization —domain-containing protein

6 Eie5REE

2V T B Mg a0 ok, T
RUD | MR AR £ K SHBG /45 N IR ME I E
(7R, FECOIR KA RHIN, 25 5 R G =
M BIE AR DA AL, EAFE RN
NAFLD. 464 )5 2P NAFLD K3 T b, s ke
JIEE e PR 4 2 0 R 4 28 A M RV S NAFLD 11755 s
NHEHEATRIEGE SR, HE A R AR A i 4 28 4o i
AR E S e AR IR D, R, MR
SRR AR AN A . BT S 1505 B HE 2 47 4
R Ve, PTRE R A 58 AT % Lo M 78 JR MS FIINAFLD
() E BRI ML . (HXT T 48285 NAFLD % 2 15 %
JH HRT A R B BARFR ARG 5 8 T MEP R 32
TS BT 70 B AT W i 2 %) NAFLD HIEY7FRCR , (A
AR B AT TR RFEARFSEUESE . WnREfFe H i
MHT. RN (SR Z R EETR) Ry e &
TE W 45 28 7 NAFLD . SiE 289 175 08 & vp T A2 A8 A
A&, AT RE A S T BB A B R TR T 4 2 A
NAFLD $2 42 14 S i
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