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[ ABSTRACT]

normal deposition in adipose tissue.

tionship with metabolic dysfunction such as obesity and insulin resistance.

Adipose tissue fibrosis is caused by improper remodeling of the extracellular matrix, which leads to ab-

As the hallmark of adipose tissue dysfunction, adipose tissue fibrosis has a close rela-

Therefore, reversing adipose tissue fibrosis can

restore the function of adipose tissue, enhance the sensibility of insulin and then improve patients’ metabolic abnormalities

such as obesity.

This review summarizes the latest research progress in the pathological mechanism of adipose tissue fibro-

sis and the potential drug targets for reversing adipose tissue fibrosis, in order to provide a greater insight into this patholog-

ical process and provide the direction of drug development.
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Figure 1. Relationships between ECM, hypoxia, inflammation, adipocyte progenitors and adipose tissue fibrosis(by figdraw)
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Table 1. Classification and function of MMP in adipose tissue fibrosis
HH! EREY MMP  TEARITAHZUR AR

Ji2 iy WEEA, RS D MEREE  MMP-1  ATAES5 1 BIRRE A %
BEA MMP-8 i A WL IE
MMP-13 ¥ WARTE
MMP-18 i A DL 4RiE

MMP-2  REJEET, Fek K 1 AR dERT A by 4l i R a1k
MMP-9  AEfERT, kK | et AT JE Rl A A AT
MMP-3  JERERS, 2387KF 1 5 Hi0 AR s A

MMP-10 i WLARIE

MMP-7 AR, kK P |

MMP-26 i LR IE

MMP-15 i WAkE

MMP-16  AEJERT, 225K |

MMP-24  AERERT, 223K |

MMP-17 iR WARIE

MMP-25 [ R WLiRkiE

MMP-14  JIERER , Fe3KKF 1 s NG 4 2L 2 di Ak v & 35 30
HIEM

RO, kK 1

¥ A LA 38

¥ R LR

¥ R LR

i A LA

HE LR, kK 15 0] 68 -5 40 1 BE W % A AE 5
L g4t it 4 551 MMP

e e IV AL 1

B R FEEN JZMEE A AR
LT Y AN R

&by IS SR WAL

JEA MMP(MT-MMP) T |11 T %Y B8R L AR MMP

HoAth, MMP HYFFIERIL MMP-19
MMP-20
MMP-21
MMP-23
MMP-28

MMP-12

H AT, MMP 76 AR BERAS T 13 R 828 1k i TG
— L AR T 25 AR —E 22 5, {H MMP-
14 ( MT-MMP1) X} I 5 20 2L £F A AL () T2 i B &
wAE ], W5 R, MMP-14 B E R B N
COL6a3 , 7EAN [R] B B i I Pt /0 BRI s 4 4 v s
MMP-14 53 2% 35 45 % 4% XU /R P, 8 k40 3,

MMP-14 i 3547 F) T FEARAE 20 H i = Fg K- 5
S ] 2 WY 0 AR 2T 2 A S SR A 5 T AIE PR I
W1, 133K MMP-14 0] 2x (/) RIS T LS U R Ry &6
EFYEAL IS AE S IR, [5] Bsf BE 8 7 A 52 40 4
BEFINR AL S o BbAh, i 3Rk MMP-3 24
il 3T3-L1 Fif i 107 20 M 2 o A, X AT RE S o



CN 43-1262/R " [E Sl ki 44 ik 2023 4F55 31 555 5 435

MMP-3 23 i B 17 4 B o 161 25 S5 v 1 )23 Rl o 2 1
FIIV B J 2R 5, D400 i 1 2 AR 56>

TIMP JUJ3# 3 3 ) MMP & % ECM #8351 11,
T B AL TIMP-1, TIMP-2  TIMP-3 il TIMP-
4, TIMP-1 2 309 MMP 15 50 35 16 K g 15 26
ARG TR FR 2 — | TIMP-1 3£ K 1 Bk 2 S
FOERE (0 EARAEFAHLEI A TIMP-3 7EHR
i G R R RO A2 RAEAR SR, S 5 1
T AR A R > p LA 9 TIMP-3 5T
Bl A% G D A AR T o AP 2F A AL 2 Y, — THLAF 5T LA
TIMP-4 i B BUA WF 98 %F 4, UE B HFD 54 F,
TIMP-4 [k = 23R/ BRAA N D7 MEFR AR BE sl 4%
FH A5 15 21 2 (white adipose tissue, WAT) AE R I 4171
il JERE SR, T I £F AL RE
1.1.3 HA#ma R ECM H FC A B o3
XTG4 2R dE Ak = AR e, LOX E—F S 5k
JRAZ R AR ECM W2 B A, 5 £F 4E AL T8 B
FLHEEAHSC, MRS B0 J0E KB AR LOX kB
(P LERLT , 1T g 5 o2 640175 5 I F 1o hypoxia-
inducible factor-lor, HIF-1a) ) %5 5% 80 bR A 5624
OPN 4 I £33 /> ECM 5 88 | [ AR 4 A A 2T 4k 1k
FEEER D HA WA LS 55404 K T B1 ( transfor-
ming growth factor-B1, TGF-B1 ) #K#i (1) 1% £F 4 4 iy
KR ARSNGB LT AL,
1.2 B®E

P LR — P s B Sh A 2R B, AT AR 4 Y
MRE =y Rekgi /N> IERAET, B4
SR 2 A 08 3R 0 K AR R AL BN AR R H T
fis, A AAAE WAT MO RR T o, W, ECM 5 %8 915
SR ME T S AR WY KA BE T, AL,
Jg 107 L4 A o % B 22 35 5% U3 45 R AR TR AR
5K, MORE N I R G A R B N T R R A 2
T RS A B EUIR S (B 2) , ZTIFSE I SL B4
CEE AP
1.2.1 HIF-la #93%#F  fESAERES N AETE
YE ) 2 B 480175 5 I F 1 (hypoxia-inducible factor-
1,HIF-1) , HIF-1 7EMRE b 32 28 A 45 42 1l 45 A6 AR
FH, VLG A0 R4 388 o s i i) Sk SO A, X
[ PR A 5 T s A A 479 B D7 41 20, HIF-1 3]
ANBEARTE A B BT, X — 25 S T B 5 HIF-1 KBS
TR (A A R AE KR A) ik, TS
M A B EAS R AR B SR, HIF-1
FIRMEINIE 25 AL A A e SR AR e s 3, LR
I I IV g s8R & TIMP  LOX 7E P A — &R 51

ECM ii5> 235, T & A 4 4e4k ) 4k, HIF if
SR JRE LV . HIF-1oc 3853 B 8 48 S AH G 3L A
VP RAE &R T HIF- 1o R/ BRURA IO PT R
FIYLEFYEILRE 1, 22 B A 153 0 20 B 32 il ik 2 0 8 0
A R TR kT

HIF &4 — 4505 BT TP o I 207 Fl—
A B AL I ELA Z AR, Horp HIF-1 Al HIF-2
PRI Y = B2 2 55 40 M 35 o PR kAo B . AE IR R
HAESTER T PIE R o W87 29 B U
i 2 R 72 AL ( prolyl hydroxylase enzymes, PHD) #£
b, I K1z ZALRER IR A, 0724 0 TR R
IR, PHD 32 20905 - HIF /) o WA A 4 FLER
(F2) ,HIF-1a A1 HIF-20 76 5 B 20 2 b 52 B0 4
FAEA . HIF-1o #8005 5 325 & HEAR 1045 A Ve
FEAR I £F AL AN JAE SR 0 5 1 HIF-200 #E BH 1]
DAk HFD fr 800 20, 3 1 iF 58— B UK
A ZE P X B RD 21 4 A I 4R & B, — H BUIR
A LI/ 3T3-L1 4 ATP 7= A 3B 1k A5 i 4 2L
B LA HIF- Lo BT Ak, T 22 P T DU 308 5 ) 5
AMPK/SIRT! 3 #% fie i 25 [ il 1A% B fige L) sl /b HIF-
la AR, RAEPEERPLEIARE B2 T i
[ 12 iy HIF-1o 36 A0 S 72 AR 10 21 4 AL 5
BB

RERES
l#ﬂl
il
PHD |
l 3
#
HIFx 1
l HEMEHE |
& IR AR BE A RBSRTEEE 1
- fﬁwkﬁg )
i BERTALRRKE T

B 2. sREXTREAARFHEUBRI (AR H Figdraw 227

Figure 2. Effects of hypoxia on adipose
tissue fibrosis( by figdraw)
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SR TR FFROMAR 221 ECM H 5 27 AL A C 3
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25 AT LAMCERERE /N BRBR I 4140 ECM B 55 A Bl J
Rfire , LAE FHALAR 8 2 3%/ BT Fe il AMPK &
PEIFEAK TGF-B1 KRS [HIk, ORM A AU A
I IR IV 2L ST AR 1R 78 24540 R s
2.8 RAEWRD

FEPLET AL BT, 45 Fh R 245 0 4 e 3
T E R T, W5 R, NBEGK ( berberine,
BBR) [ 25 A 40,45 A JHE 1 2 T8 BR s 76 P 19 22 b AR
WEEELAL , FIAERE S I e W 44 44k, BBR A
BEXF ECM H 98 AR E 55 21 IEAT AR, 0 0 55
HFD TS0 e S TR B AR 2F 4t Ak AH G 58 R Y 3
I IO TT LA AMPK 3 5 [7] s R I 6o 3 440 it 1) 3=
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R, BRI 2H 21 Ry 38 N 22 4% 18 SR LA L UK
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