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%2 MR — R A i B RS H E
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A 19 K5 M 5 W5 1 o (non-alcoholic fatty liver
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M G PP 2 B 45 R BE L SR R () JigiE B0 SRTT, JRYT
JEJHE S HAH T T e R 25 AT R A PR . KRZ4KL
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WA — MRS IRA 2590 AT NG ARG, B IRR i
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[ &A=, HETE oA #EHER NAFLD 2590697 77
B B, YW EI R A BNGYT ik
SRRV HE EAE ST AT o
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i, H4NARRIE FGFRIEK (FGFRI~4) ™°, FGF1
A L4544 T FGFR (FGFRI~FGFR4) K H F:44
A& ol {H 2 HA FGFR1 Fl FGFR4 fE %/ FGF1
PEA 4N, 1M FGFR2 fil FGFR3 filt = iX F %) i/ fE
J3 ", FGFR G J5 T LA fih & 224 R e o i 1
£} RAS-MAPK ., PI3K-AKT. PLCy fil STAT iiii
%, DT H R g PR 20 B A SR, e ATk Al i/
v 2 (1) . Hid, RAS-MAPK il PI3K-AKT
WAt H FGE ZAKJEY 2 (FRS2) . A KN T2 k45
4% A2 (GRB2) FIGRB2 Ml £ A EH 1

(GAB1) WML SIS, RAS-MAPK 2
Skt Tobe e Rt o C AN L e S L AN I RN
1. MR AE R T4k, PIBK-AKT A3
TS . . R R, R E ML
i, PLCy-5 FGFRI1 f¥) Tyr766 Ab it i ik I 42 i ik 5k
454, M SEEL PLCY I BEIR L FILTE , STAT3 7F
FGFRI1 ) Tyr677 bR A0 S5 554 1 mdibtoik
B, FGF1 SR RAEREVIAHDE, Al S 508W;
Gy BRIEE . 1804 . AGIBR . DITERE,
HERBOAITE A AR e ) 7

Fig.1 The molecular action of FGF1
E1 FGF189%F{ER
LIHS/HSPG 4 T HIFGF1 5FGFRIVZE 4 S = T08 A WFGF-FGFR-HSITE . 305 (952 7K 5 240 M P15 538 BR B €, f35RAS-MAPK

PI3K-AKT. PLCyFISTATI# %

1 FGF15BERHEXHZIE

1.1 FGF15i5R5EF

€81 107 202U BRI 6 A7 FIBS ) 32 28B40
X — i i ) 2 A 2 T BOIE P B LA 5 I A T
JIEL R o ) el T L 20 T e Ao A I 4
ook (IER) R g i e st (34:) &4
(R 1100 R S0 T g s 200 e A A R 8 A 1) SF- s X

$5 T2DM 7 N I RE A SC I & A AR K )

TE ) BB R 50T AR 28 a2 0 o O o A
i, IR AL R A 43I E K T FGFL, milig
REMRSE R E/N BRI T FGF1 kg ', B
5 & B, FGF1 51K 45 %0 (body mass index,
BMI) s AE 4G b 22 18] B A DG M AE 6 7 J& . Wang
4 2R BMIFI FGF1 K- Z [ IF A e 2,
1M Zhu 28 2 ) & 7~ 7 BMI 5 FGF1 /K - 22 [8] (1) £
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XK R, ARER, MRS BT A algigis
I FGF1 ik Ty, MR PR K- B s 2
A RIFGF fE 2 el gl 3Rk, (H AR A
i >Fe U5 A PN R PE FGF1 2 50T . FGFL X AR
AR 3= LR BLAE R D B S 5 1, A I A
(P U | N AAE N . S R 4n
IR IN G A FR IR R A 7 ) S ek 4

1 32 U 3k S AL W T A 3 B ) TS 2 ARy
(peroxisome  proliferators-activated — receptor vy,
PPARy) JENEEAH AR B — 2 53
BSR4 M A AR Dt A R B A s 5 32
T, EEERkEE R (TZD) 2l R
254y Tl S IR IR B SR TZD 4b
PRECE PPARy AT 52 (RN ZH 2 FGF1 1Y R &8
Rk . Bk= FGF1 /NRAE R IRIR B RS G &
AT E RS AT, IR SR R R DA
P, JLRRIE R ST R A 2, X E R,
rERE L RIIE], FGF1/E R PPARy B Ui #0 A4,
X U I AL 24 e R AR 42 i) 28 G E 2L

TR IR E RMET, AT B AR ] (4
O 00 A5 2 2 18 A A ) 7 o 200 Y D i 7 A 4 e
WA SR ), BEJE 28R oAk ok IR
AN P AR T Y R G T A 7 A Y
SEARFIRG (RI3EAE), X —id B8 T2 m 48 A4k
RIS . MR ) S S Rl e/ INA LA DL T O AR Y
TRE; MR, W BRI A AE R IR T 4
MR (RPAEI) ,  DACRAP A ZH 273 5 2ok e
[z Bg et > 7 AR R B, PR R
() BH 5 18 18 Piezol /% T K &1 T 19 Jig 5 2E
B2 BRI A L = Piezol B /N ERAE MR
BRI, SRILHT AR 7 240 A 1) 20 17 4 P
o ALEfG, SEURDIAIAE R, HERRN R AER
Jin, R 2R R RGP BRI A A
Piezol Y FF it 2 5 3 FGF1 M B, 38 i 3436
FGFR1 53 8 7 4L iR 504k %0 AE R Zh Pl
AR, [RIFEIESS FGEL 3 i FGER 1A #E LA i 17
ML 534k, T KR BRI H U2 38 o FGFR2 i
S [ D L o Al IR =) 4 AR B R U
FGF1/FGFR 15 538 [t 5% el Jig 77 48 B 1 184 5 4 1k A
SRR 107 %) £

B 7SRRI AE BUAERT, FGF1 i 23X} i 115 48
ML T e ™ HA ), AN T A A Y
FIEAER . FGFUEINT 3T3-L1ABAT4NAE . B2
UL ) V2L 0 o) e W ) B R 0, AL B

S0ME FGF 1 GE 23 3300 e 5 2R BURk W i 4 i i
T GLUTA 34 Jin i 105 40 B X 46 2 M B 0L, X 96 J
MEK1/2 F1 AKT 55 I Z B sha sht, M
0] FGF1 % &% W) 2 38 2 5% il ) 260 i % iz B
GLUTI1 A MEK1/2 fK# PE 3 st Bl A S0 00,
SEUL, FGF1 0] LRI B 20 Wik 12 S 30 i
S0 SRR TR 4, IR AR AN ] T IR A 2R I ot
1EH

Zi L, FGFIXRIMAE . UIBUFIDIRE &5
BHATERRBMER, IR E nl R B AL
RN Ak ST AL E T T FHIW FGFL, 52 g
5 40 B Dy RE . LA = 508 B & 5F & ORE 1R
o (E2),

FGFRI1
Hi A BT 4n A

t AR E

Fig.2 The regulatory effect of FGF1 on fat
E2 FGF1tAERRIATH1EH
TR R S B8 I E S H T PPARy MPiezol T ¥ FGF 1 AAEFH .
—J7, FRRE (HFD) #2% TIG#FPPARYELIR A /KTF, F3L
FGF1ZRRHI N CEFREN) . 73 —J7 1, HFDIPiezol i 24 B4
TS BG4 B FGF1 (HLARIER)Y ) . FGF Ll it GLUT1/4
SR W AN R AR O, R AR AN A A D RE .
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1.2 FGF15T2DM

M AR A AL ARG 20, BRI &
it T2DM € R R ERTEATIG , 3 AR
TERIZITA T2DM R T, — SRR RRE 2 R
BIEAWT, R RMITREIR, HICH R IE R
PAERDIRE, SEUMEACE T o ISR

RO, AR R AT, IR R R &
INEE P 5 ARYT, SR BCEAEIGER 2 BRE) Z AT
EC By 7 S B rb R WA SRR IR, 5 ALk U0 AH
K i, FGF1LEE N —MUEGR , i
SMAFIHRRXAE R, 7RI B AU L
FVEFRIE 175 T A AR SR HT (B 3) B3
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Fig.3 The regulation effect of FGF1 on blood glucose
E3 FGF1XM¥ER)EFER
FGF Lt i i AR A # H A 5 AR . SRS PG Ll i Sehs e 2Vlig iy 40 i Th FGFR 1/PI3K W PDE4D, i) 4 il cAMP-PK A-HSL
WoRARIAR AR, SBAFRARITR (free fatty acid, FFA) FITNERARRMLEHG M T, AIMFEARIFR45 48 (hepatic glucose production,
HGP), FEARIME . SNEE:SFGE 14 AT L i {2 #EE % ILFGFR I HIAMPK /- T (O GLUTAMY Z2 15 -3 M GLU T4 FRAS 4 5 057, LA ALIA X
HIAHEAYARI, BFRARImE . PAX TS PG LI A A 0 B8 0 - 2 g S AT 480 26 W DR 5 I AT A 2 Wi B, O de i PR e - - B iR
(hypothalamic-pituitary-adrenal, HPA) #lIf¥)7& PRI/ HGP, MR IRAT 405K T
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Jil 55 ZEHRPT . DR A AT 78 25 B A2 i (hepatic
glucose production, HGP) HJAS Al ¥ 3% Jiij& T2DM
bRk BRI, IR ERFER FGFL milk
/N B2 HH B B 0 o IR AT B R AKPT 2. FGF1
55 T2DM 5 (4 0B 2 ) 5 7 %6 DI AEOC 22 A1 A
{55 FGF1 Al ik i i f Fnosi-b HGP, 383l
i I e BAK| R 4H FGF1 (fFGF1) 145 i oh
2525 1] LU ob/ob , db/db FIARES AEHE /IS B IUARE 7K
FIEE AL, WA mEE ", LAk, rFGF1
R AT T T L R S AR
) WA ORI 1) HGP Sfe 51 i 15 252 110 ] A A PR A1
AT S B0 4 B i i AL ', 7 aP2-Cre 3K 31 119
Fafrl 1 Rl/N B, rFGFL Y R I A 1 BE 2 25 10 45
YEHIWIE R, X B FGF1 BT IR 1 43
NEWTLZUH Y FGFR1 A5 P MBI L, FGF1
s S HER R 4D (PDE4D) AY Serdd i/
R AR LS, B S 6 cAMP-PKA Hlif 4 |
JE WL rh i IR . AT S 3 HGP 1 2t T
& 10, FGF1 AR e b/ F AN T i 5 25
1] PDE3B &A% AR A 15 D16k

B T HAMNEAE RSN, R 2 s R
FGF1 WHuml pROs I M 5 Fb X VE AR G . FGF1
AT LR i BB, 5 1 N FGF 1K P77 8
FGF1 e 2 & i 5 T 317 1>, 42
7~ FGF1 5 8 &4l i v S 38 5576 ¢ ', £ ob/ob
1 db/db /N ERLA K8 2R 32 A4k = 1) Zucker W5 IR AR
5 KB, A4 25 245750 8 1 1/10 f 7] 2 S A
1§ % 1 5 fFGF 1 8 1 n] 5 850 1 b 15 42 2% f 4%
JE B M EE S FGF L 2 g iE ] L sk
e 0 - T AR B oA 3 e e MR AR DA 5 1 1 TR
W R B BE PR, AT B AIE HGP . i 2 Tk
iff A ZK SRR AR AR 0 T Fr B o 28 0 R 28 1
FEARMG, Gndd R AR A AR TR IR A, B ok e
FGF1 HfXE RS Y 76 T2DM MG 5 2R 8l e
K, FGF1 A LA S T ol MAPK/ERK {7 5 1%
SECTE , WIS kR B A S A 2 T R A
YER, 5% IR st i 2. R, T
FGF 1 X4t i Mo 0w A £ FH 7 1 28 0 R s ik
DX 3 A R IR R SR X DA A5

AUEPEFRIA, FGF1 RV R B 4ME A T 6E
AP JEESS FGF1 Al B4 bR /N BRUBE 5 b i) B 4m it
B RE RN IR S 25 40 1, RIS E FGF1 4524
BT WS PRI /0N B AR B (R e F A, AN
FGF1 ¥4I T i AN &, xS, &

IR ) FGF LG 515 S5 B 4 ML iy w43
fb., FGF1 MR TE IR T AMEVE B A ML 73 fh . A
FGF1 1€ FGF17gh ¥ i) B 40 it b i Rk e R 1 %
N 5 — TR, FERE R R R AR A
T e E S FGRAESE T HEAT 1M B 4 a2k 1 & A
FGF 1 1 HoAR A R 55 04 i UM 22 G2 A b B 5
BAHMITIRERI LRI . FEHTZ WA T2DM I i 3 il
fEERXT R R, FGF1 /K8 & 102 5 4 1k I
CUER AR 0 B 2 A MR AR 1 I FGF 1
W W T 7, X RB, FGF1 5 AJIRE g4
MushBE 2 [l REfEAEAM ELAEF, FGF1 Al RES S5
15 235 K6 0 g e 1) R B AR Ak fe S SR I A ) o
1EH.

B T B DR R R IR R S R R 2
HEHT, FGF1BX RN A S 1Y IF KfE BAT —EAE
o TR T ks, e B IRE S & E
SRRz . WEDRIE B . BEDRE IO . il g A
Rl 289 A8 45— R AT KRE . FGF1 505 R 85
P 0 B A PTG, AT DL o 4 v 40 A 4 A R
1. RN A R, SR SE M A AL . BB N
oA, EERE N AL 2 B A I RN AT AR A
PR, FERaR AL A K R 7 B FIAZ AL I 44 B 2 1
235, NITECEME IR Bt 97 21 2 5% A IEoR
38, FGF1 i@t NF-xB FIINK &4, KIEHLH M
B ORI TG, TS PR /D B /NSRRI B /NS A
i, SCGEBEDIRE N4, HEIT SR R B Y
FGF1 0] ST 20 At niz 55 s, U bl DR s 1 5 110
db/db /N R IR Ak . -4 M A D A8 1 L 20 B o
TR AR BRARAE , 38 40 M S L 2 2
& (RAGE) [H3RIK R b i oa 175 1) JH- 448 L 0
ToRIRAE 525, Wu g BV 8 & B, FGF1 2l & i
JIiEH TLR4 . MyD88 1 NF-xB p65 4 1 A K R e
RANMIR T (IL-6 FITNF-a) BYZFEIE IR, Wi b
PRI 0 I K AN D) BB R . aFGF 38 3 Wnt/B-
catenin /i) HXK2 [ R EAL RN 3, M
BRI K Dy Re RS 0, A, PEHGE, FGFI
A L A AR S A 7 S R i R o 2275 3R IR 7
(7K, IR RAE A, B RIS 2 I
HIfE S BB 5, {Fh aFGF, FGF17E T2DM %k
T R A T 3 S VR A7 AU 2R AT AR A B I B
(R FRARA, A PR o] e 28 8 %

Zi b, FGFUAE R —M SR, 7EThE
NEAE T R E AR, S E A A AE A
PR, BERR S R BURME, SCERS R, OF
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XPWE PRI I A = A —E IVER,, A B AKIR
J7 T2DM HYHTHE £
1.3 FGF15NAFLD

NAFLD 5JEMEADCASZE SRR UM, ©
BROAE U AR WL g, LR IE L
PR EERG I e 2 NAFLD i Jig i) —4~
HEXRE, FENAFLD H, i I8 5 DL H
“EREE G A, BRI AR
NAFLD & —415, R EENE 28 v 2™ 8 Ak
T G 4 6 W M BF 28 (non-alcoholic steatohepatitis,
NASH) , H 4 5k R 292 30%, Jf 76 17 22 1Y
it PR NAFLD i B A 28 5% £ FH A 78 328 3 fin =
DA b B X SRR 5 1 dRlE, LR RN
2H 3 5K R AR A DG B 7 M (metabolically
associated fatty liver disease, MAFLD) {1 & Jz Bt
NAFLD 5 PR B A AR

&, FGF1 518105 19 & A= & Je 4% U1 M
K1, 7EMAFLD sh il rh, FGF1IGIT o 1
NEREARSC A RR A1 2 BRI AR M & NAFLD (1) F
IR, H IR R, RGN, Ry
Bl J& DNA F 354k, 78 MAFLD 19 &AL H & 74
HOREEVEH e, D H AL 248 DNA R 75
il o PG R 3 2 B 1 S R O A L E L
DNA H AL FEA M rh 32 B S 2808 5 0, i
Ao OB B RO OR R B B 3A (DNA
methyltransferases 3A, DNMT3A) F it & 4% B 4%
iz B Wi 4% #% fiff 3B (DNA methyltransferases 3B,
DNMT3B) &M FL sl Y WG & 8 i b 75 0 P il O
TR K W AL BEAZ IR H B e AL Bl 70 R A
RN 7454 H 2 (insulin-like growth factor
binding protein 2, IGFBP2) 9 i & by JIELJPF A G
AR ZEEL B SRR R 7Y BRI BN E 1 £
NG 7 2H 23 BT IE o IGFBP2 (3234 i /b, Hoad
FEARXHIEBE /N B MAFLD 9 & i f /e 7
f T kKB, FGF1 {5 5 1% S 09~ 94 al 1 i 1
DNMT3B S £ 4 &b 32 K AH OC 19 DNA HT 5 AL Bk
K4 7 T/ N BRI TR 15 5 MAFLD A2 Al
FHrFGF 1 #1718 3657 7T LA 85 AT e 5 2R HKPT
1o JI ILRE FN A8 AE 0™ SRR EE . ML L E, rFGF1
b P /L T DNMT3A [i] IGFBP2 3[R 41 7 st ) 55
R, FEUGFBP2 BN AL, mRNA FIHEH
JEF AN 7Y, AT, FGF1 i1t IGFBP2 ik
FELIs AL 2 I A T g A A e B i, s
/NERNEREAH DGR A2 . FGF1 & —Fh Rtk R

WA 22 38R, HA RN AR ™
F FGF1 0] LU JE IR T4 19 o0 fe F i, 3k
FXF AR B, AR T R YT 25 4k
E 20T 7 B BAIEE R, FGF1 4
JHF R 4P 17 38 14 i 0 2 A o e B TR 0% Ak B 9
fitf (AMP-activated protein kinase, AMPK) =& ¥
(4, AMPK B J5 80 A2 X 7 20 40 i 2 AHOC R 2 4
SPTE MRS T, JENIEYE FGF MRS 4A25E
B BH 0] DL 3 3500 S b i AMPK R s 2 I
PSHINAFLD 7,

NASH /& NAFLD /& Ji& 2] g Ji 8 30 1) — Fp R 58
PERRITHEIF 22, LIFFA0 M B 58 1 AN R £
R SEA R ARAE 77 40% U NASH 5 4k
LT YEAl, LA R R NASH B E K T
J5 I SCAFE AT 75, fE NASH /NS B i
() rFGF1 Y25 25 AN SEma e iRl B 1 e %6
iE AU 40 AR 105 . FGFL {5 5 2 5 i I 41 4
1k, XFNASH BIRY7 vl B A BWAER . B4,
NASH 1) & A= & 36 5 28 ki 4 o)) BE [ 15 %5 ) 41
X% o8l I s, FGFAE 516 ] 2 5984 T
YR SRR Y X EERR S FGF1 Al il ot
SRR T e 1723 NASH .

Zx I, FGF1 M52 B i 28 1 21 )™ 5 (1) NASH
HAT S 584, X NAFLD A7 FIF S il fig B AT
HEAEM.

1.4 FGF15EE

i BIUAAER, R AU PRI 0 05 2 Bk 25 1
i, B ACR VAR B S 0 LT r g
GEOLRWY, NEREFIBE RIS 5 22 AR i XU 1S Ay
X0 AT, 30%~40% FSEEE I LA IE i s ]
U 1) A= 35 7 RN L R S5 98 RE 20 S5 DG R R 858 AL
AP S S 6 R K N i B VA e G =
PR . )Rl SiEE . B8, B
. MBOR . BRARE . TR TR SR EEEE
JE L O . R R HUIR B ) B R
PRI e

NN RIS e ey o e e I VA =1
JHE SR FUIRE & R AN ZL R R S e TR ) — AR
EREE R 7 BMIgE R 2 SCIRRE, (HAEA A
KAV, B AT REAS I LR S RS ol e ) e A 73
MFEHR . FERERMA SR, BRI H LUK
I RK T, K $E FGFL., fEIEfERE
SEAFATE], FGF 1RG22 34 A A KA
Fts, B e LB BRI FA R ALSO AR BT



2024; 51 (&

EDFH, % ETRAEMMEREFIHZGYETTIEREXH R AE

+1347-

R SR, B 200 B ™ A 1) A R -t mT LRI
VTR LR, FRBIEAEARI AN b AR B A B L
720 LR T I (R 87119 SR NG e p RS
e, NEREMEE/ N FLIRAR DTt FGFL Ay, O
H Y5 EZURIR 4140 i BMI BLEEAH G ™, 1
IRANFLARIEE A0, FGF1 LABS ] 45t i) =X 4k
2 40 B rb 0, B e E LR A R T S R
MY BOR A RS R, FGFRI FUMERL 3K 32 4
(estrogen receptor, ER) K- [HIAFAE B 35 19 AR
%, ERBHPERYFLIRE 4 FGFR1 2 R Rk 53
PRI TG AN RARSCE 22 FEARE G A ARk Lo
JRrtR AR ) FGF1 AT REVTE ER, LA SE98 A 4 A
S A A R R, ISR TR Y B
Wi FGF1 522 {& FGFRD2 (1445 & I 410 il 7L A s i
Y R A BETE PR Y LA, FGF1 iR S5 ELARER)
MR RA K,

B 2 MR A VR T /N L R A, R I
AR R I RE A SN R B R e g v (S T % I
S 0, TEE AN T, 65%~70% S i B 441 A
Jugs , L EAT AN [R] A B 248 s S R P R S T
BEANUL. B AR AR 2o Tt R,
SR A S I AT i AN SN 7R VA B B 5P|
SR PR A RN T AR R, TCieFh
A L ERRE ORI, 3 W A A s R
B HR FGFI BN FRIB ARG, IS8
M AR B E I, FGF1 Rk, AfrRi
N KRBT, FGF1 EA W AE (14 B I i geg 41 o)
Wit

FGF1 it Z: 5 HoAh 22 Ml i A& 2k R e o BP9
FUY, ZHMIN FGFL 5 HUIR Bt i (2 B FE % A
K, FGF1 4319 PI3K-AKT {553 % 2 5 B 1
o AN A 3G G AN IE RS 1, FGF1 LR A2 i JH A i
TR AL T 25 TR 2508 10 Y% FGF1/FGFR
R AR T R 9 Y R D RS EE I OR T,
FGF1 7E Z F i g 4 i i) A& A 2 JR v i G VR
TR ISR AT R S

T IR T 25 PE 2 —Fh i WA . AT I 4R
TEZ R IR il s kA, SECYRIPURIT I
JPROAE . B T EEEAEHTIME . FGFLIE A /EH]
T AR M AT 25 1, R BB E BY AE AR AR YT I
N, ARG D, A REARKEF 2K
(epidermal growth factor receptor, EGFR) i %%
AR (AR /N2 A s 8 3 X EGFR i 22 IR A 411 7 751)
TKIFRRITHUR, (HATE 259 52 4 i 25 70 24 ]

Al HH B 245 1 e B 6% 5, EGFR-22 & R/ & R/
fit 2 2 ¥ 1 (STYK1) -FGF1 %l ] DL 4 £5 X}
EGFR Wil () Dh B 259 52 ', FGF1 1551
PR S 1 v A L[] 5 R 4 DNA 3 4016 52 A2 0k P 6
R 2450 10 X BE T4 U B FGF 1 789 AE T 24
PEH I E R

25 1, FGF1 5 Z R i & A & 3% U HH
XK, FTRBAE IR (A RURYT IS, IREPUEZY
Y75, R E TR TER
1.5 FGF15:0iEfw

DI RE RN SR T REENRREZ —.
BRSNS SR Tk B A U, ]
LB BRSSO Pk S HE 2 T, DR S
RIFRASIE L FFIE R s 8, — B TREZ 2]
s, AR AT BRI IOEVERY o AL BLAE N
HhC I A B 1 R R, AR I R 5 BMI
BTG Doetort

FGF1 mRNA 7£ Z Fh 4l 41 & & %3k, FGFI
RO IE RV g 4 0 fEIR Y, IR
FGF1 J H sz R 7E Jif L0 ik & 7 3 72 v 323k i
B R, BN L FGRL it
FEIR ] LRI A= 5 /N B SR 3 ik RN S T %
i ol R AR AN, FGFI 8% 3iE B Af 38 5f 52 1
FGFR1 #1008t A= L0 L 41 i 5587 1 A 41 i Ji
9 "I FGF1 ] i i FGF1/FGFR/PKC {5 5 i 1
NG T A o AR 24k T Ak, FGFIL
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Abstract At present, the incidence of overweight and obesity has reached epidemic levels worldwide, which
call a challenge to the prevention and control of chronic metabolic diseases. Because obesity is a major risk factor
for a range of metabolic diseases, including type 2 diabetes (T2DM), non-alcoholic fatty liver disease (NAFLD),
cardiovascular and neurodegenerative diseases, sleep apnea, and some types of cancer. However, the drugs remain
limited. Therefore, there is an urgent need to develop effective long-term treatments to address obesity-related
complications. Fibroblast growth factor 1 (FGF1) is an important regulator of systemic energy homeostasis,
glycolipid metabolism and insulin sensitivity. FGF1 is a non-glycosylated polypeptide consisting of 155 amino
acids, consisting of 12 inverted parallel B chains with amino and carboxyl terminus, and N-terminus extending
freely without the typical secretory signaling sequence, closely related to its own biological activity. Thus, FGF1
mutants or derivatives with different activities can be designed by substitution or splicing modification at the
N-terminal. FGF1 plays an irreplaceable role in the development, deposition and function of fat. High-fat diet can
regulate available FGF1 through two independent mechanisms of nutritional perception and mechanical

perception, and influence the function of fat cells. FGF1 controls blood glucose through peripheral and central
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effects, enhances insulin sensitivity, improves insulin resistance, and plays a role in diabetic complications, which
is expected to become a new target for the treatment of T2DM in the future. FGF1 may be involved in the
regulation of NAFLD from mild steatosis to severe non-alcoholic steatohepatitis. FGF1 is closely related to the
occurrence and development of a variety of cancers, improve the efficacy of anti-cancer drugs, and play a direct
and indirect anti-cancer role. In addition, FGF1 plays an important role in the occurrence and development of the
cardiovascular system and the improvement of cardiovascular diseases such as ischemia/reperfusion injury,
myocardial infarction, pathological cardiac remodeling, cardiotoxicity. Therefore, FGF1 shows a number of
therapeutic benefits in the treatment of obesity and obesity-related complications. But because FGF1 has strong
mitotic activity and long-term use has been associated with an increased risk of tumorigenesis, its use in vivo has
been limited and enthusiasm for developing it to treat obesity-related complications has been dampened.
However, FGF1 was found to induce cell proliferation primarily through FGFR3 and FGFR4, but its metabolic
activity was mainly mediated by FGFR1. That is, FGF1 activity that promotes mitosis and anti-obesity-related
complications appears to be separable. Currently, many engineered FGF1 variants have been developed, such as
FGF1*"™, MT-FGF1*"™, FGF1*"", AnFGF1, FGF1®". Although the effect of FGF1 or its analogues on obesity-
related complications has been demonstrated in many rodent studies, there are no relevant clinical results. This
may be due to the unknown safety and therapeutic efficacy of FGF1 in large animals and humans, as well as
concerns about tumorigenesis that hinder its development into a lifelong therapeutic agent. This review
summarizes recent advances in the development of FGF1-based biologic drugs for the treatment of obesity-related
complications, highlights major challenges in clinical implementation, and discusses possible strategies to

overcome these obstacles.
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