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Fibroblast growth factor-21 (FGF-21) is a major regulator of glycolipid metabolism, which has great re-

sults in the improvement of diabetes, but there are many differences in the research on the beneficial effects of many cardio-

vascular diseases.

This paper introduces the role of FGF-21 in the development of coronary heart disease, arrhythmia and

heart failure, and provides a new direction for the study of FGF-21 in cardiovascular diseases.

Bl FE 22 0B A I, DL At S B8 i ek
A O LS I S S8 AN 22 B N 285 A i {8 9 1Y)
L, LA 1) & AR % R 55 08 PR 5 I | It
BESHE AWM B E S M E R B VIMEC, ik
B XU 1L A5 5 0 18] — 3 A IR 1Y) i 6 R 2% B A
BN AAMTHY T, e 2T 4 240 i A K TR 7 21 (fi-
broblast growth factor-21, FGF-21) Y —Fifil 5k g
P B R 550 M08 PR A7 A A B 42 53 [R) 422 19 B
#., TE FGF Kk Byt & 8 22 {7 il 5, 43k 25 i
A 20 P R R AR FGF-21 S FGFs R 51 2
— BT HENER & TEEEYRA He
RIS H e B AT BE B R IR T O I A 9 T —
PR o5, AR KA (E

1 FGF-21 Rift RAERIERE
FGF-21 45 A 75 &4 209 & IR 741, H

[WFmBEH] 2019-05-09 [1EEIBHE]
[E€WHE] W4 BRB2EE 4% BITH (201801D121321)
[fE&EET]

FEI7 1) M 5 Lo Sl 5 I R, E-mail SH ga055555@ sina. com,

TR 22,3 kDa?! | e R AE /N BB 4
PR S A TR A A e v 3R ik, ok oAE
O LA E 4 ULE B DA R SR R A A 2L e B R 1
Foik , HEETEBRAR B 40 HL A% 0k i A A 40
M A ek WiES B 4N M/ N R A EE A
NG, S W ) FGF-21 5 H 0 W iy R 5 2 — AR
S R AR 2 A S I T R T
ML ZS B RS F it B 5 #8235 I I3 ' FGF-
21 KPR Ak, B AIUIARTE 25 I I 257 A2 K i Y
TS NRIBR (FFAs) | FFAs 3 i3 34005 1 S 1k 1A 1 4
Y PE TSZ 4 (PP AR ) B /= 0 22 30 2R 9
fifi (PKA) 3& 72 DT R PR 5 19 FGF-21 433 iE &
S, AR B A M 2 3 A o S A B T T A7
A& y(PPARy) HIIF A 5 40 433 FGF-21 M 3 i
AT 5T A FFAs A4k | AR R A S 3 26 0 i) 1)
2 NI AR R TG SR TR ZE R D Rk
SETERG T 20 I B FGF-21 LA 43 WA 14 05 2K 40 0k

2019-06-09

B W RESE A WFSE DT 6 & O, E-mail 4 419970223@ qq. com, @{E1EH & A, 4, B SAFE IR, OF



CN 43-1262/R " [E s ik alifb 44 it 2020 4F55 28 %55 3 # 263

WA 252 m 4 B FGR-21 MR

AP FGF-21 TEHUA T T EE45 G B-Klotho Z 1K
TG T 90 (%) ST 2 4 i A K IR 7324 (FGFRs)
A AT LA AEAH N (0 HE 255800, 17 B-Klotho S&—Ff
A DL AN B 1, LA AN TR 0 2 2L 2% 5 v o]
. RAR R S 8 0k, O Al FGR-21 Wk
HARREE M A [R5 B O, 2 1 2%
JE&H5 B-Klotho ZZ K45 A DL X #43E FGFRs A%
K BAEARR B, HF 98 % B FGF-21 nf DLk 3%
B AL, A I AR . (R SO & AR R R
R T FGF-21 B 1ML 785 1R B 45 1E % /K F- 7
e AR T THE FGF-21 AUk AR B T
e e

2 FGF-21 EEEMFIN

UL BT & B FGF-21 f:28 H  Sh 38 fe T
A LA REARORE JR 95 3h 40 A b | H 3 = 6 K S, TR
WA AT S B AR, HALE R FGF-21 7]
DAIE 5k b 4 2 R I ( GK) M B M G2 B 1
(GLUT1) B3R5, T 8 4 % b 6-B R iF (GO Pase)
TRV TR A% Tt TN T 92 2 V4 8 ( PEPCK) 1 3R 36 AT 2
PR R A0 040 T B, 08 08 42 ) 76 S A R 1
YA BUAREAE L A5 B, L & A
FAERMES FRE FGF-21 38 7T L3 1 3
BT BRIV BERE T 5K o 48 n e 5 2 AURR M ek
RS A W, FGF-21 AR T8 Z A 1R
KIOEHEAEF FGF-21 A4 T B3R M A 1Y & 4, B
AN PR /IS B B W B8 A et RR J5T 5 20 A
AT DR ARCAE A i 1 7 46 0 AN T I AN 15 5 24
G154 kG A I B B R BT R v & AL TR R
FGF-21 &5 % PR s £ 35 v i) — 28 K Il 7 5 A%, 2
. S B AE Ak ek Sh kA 1k | i 8 ik A 4 4 1)
A 5 35 B 5 AR Y FGF-21 Y26
U4 1Y2405319 7832 F B A T PR 25 ) SE 56
FEHTHRITEI 2 BRI NCIE R EE X
BRI T IS oh & B FGR-21 AN AT DA gl 3 1y
TR K P % 5 2R AR AR 38 T A IR 4% G 2K
H L R EA ",

M2 FGF-21 — E VISR BEAE by — P e e 8 A Ak
WERE A 7 A AR = 2R A 8 R Y, (R
AR JUAE R B FGF-21 X e O O AR B 0
LAl O T U LI 55— R 510 I8
FE WP ER, HARAG AT B8 A A O L 45 9505 F900 A1
TRIT T R I 2

3 FGF-21 @@ 0m

3.1 FGF-21 5EOERXER

SCHRT ST & B, S0 BRI T R FGF-21
KB TIER 4., FGF-21 7] DIAE Ky —Ffucs i
P AR ik S N R AR — kX 3528 44l
VA O I 787 g LI A A W PR s 1) b ) 2 P
g RT3 B8 AERIA 147 4 (4.2% ) KR K
O (CHD) '™ Hirh GHD B35 W ILIE FGF-21 7K
VI TR CHD By, AR 2 81 FGF-21 1Y
ML KB AE 206. 22 pg/mlL B, 2l <7 i CHD =
PR s, AR B FGF-21 T 5000 14 1L
B BT EE 2Lt —Eme, Bf
WF5 & B R PRI | 85 100 P 8 25 05 A 1) e oo
B IMTE FCF-21 /K 3 @ T A A IFAER R
H, HAEAT ™ e O IS AR Y SR FGF-21 i
BAERAZIER AP 3 5, Hbw.omss
FGF-21 A5 Hh =1 25 M s  # s & A B 4%
RIFMSE, 5 HDL AR A1 A |
FGF-21 A Ry — b 32 2 i JHEIE 43308 14 0] LA 5 g ot
FRR KA A A R 8 7 R 1 | 30 47 R A AFF 5T 2
AT A PR /1N B e 0 4 2 8 KT St B A
H— T DRl 24 5 — Fh nT DA SE 2% ek 0 5 2 1 R
T, W X R e O R LY FGF-21
B B SHUAR AR ELPLH 28 FOF-21 YT
A, JEELhYIRTAT K BUAE /N PR PSR s 401
S AEBE R /N B B, 7N BUIL T FGF-21 7K £
BT VAR PR S B 0 ) R R R i — 2B IR S
TRIHIME FGF-21 43 A 14 hn & — R ACES s i, X
O £5 , WA/ 1T RS W R 5 O 453 93 95
ARG
3.2 FGF-21 5@ EAHEIFHR

T EZEN S R A 47 FGF-21 1] B8 4E 2% 1%,
T 5 0o & R R B

T2, L O R SRR S Ik 1) 9 A AR R A P
R IR AR R FOBE S UURR, £F 4 4L 213 A, DL R
B TTRUE BB, 555 (1 DU S Bl ik )2
(R ZERE A0 | 2T 2 Ak 338 B RN 65 45 1 B B B, X m] 3
S Ik R LRI o TRy A R AR, L o ot A Ak
TR Y — A B B R L o AP
LA ( VSMCs) R T2 IZ AR TES sl ik,
VSMC B A 98 T /AR T DL 3l A 854k (Ve
L, 3 VSMC B9 T 0T LLdids ve, SCik'e &
IS R (BGP ) i = 7 % 05 40 309 1 451 1 UL



264

ISSN 1007-3949 Chin J Arterioscler, Vol 28 ,No 3,2020

Y (VSMC ) Bl B R Bt ( ALP ) 336 11 2 LA IS [ 4 i
PR =R, FGF-21 AT L] VSMC i 4L 4575 1
TE R, HLLLMR B v 7 =0l BGP i S 45 1%
. TEHIR RIS EE (1 FGF-21 F BGP ZH-A 4031 6 K
JEilliE ALP 35 PE A1 ALP 28 1. mRNA 7K F- & 81
FGF-21 7£ 100 ng/mL FY# B T %5 ALP 1 14 i 41 i
VERT R o I A5 A A Sk et o0 s 1 — b 32 905
AR FGF-21 X I A5 85 A A AR i 25 iy 40 il /R H
AT A 1] 40E 20 kA0 o 500 0 & A % JRE A T, e
FGF-21 nJfigj&i@ i FGF-21/FGFR1/3/B-klotho/P38
MAPK/RUNX-2 {5 538 F§ R 55 VSMC BI554k, b
A — T2 ST I ( ERS ) A& A 4 MR T Y
KHEIRA  7E VC s A ep I 7 v LA B Hp o
1445 P BE M VR PN 3T I A 2, S 350 1 B 4 A il A ek
A PRSI T, Shi Z BRI K B FGF-21
A BE AR E A A A PN B 38 ( ERS ) A7 Y 400 i
PR T DT 002 Ak 1 ke A kg, DT ) e o I
1) kA R R BN R E A

HIWR BB B R BRS04 ORI 2 TR i Bt
MG 2R #E 5 258 h H FGF-21 A3 /)
SURNSh A Al pon] DL & B, Ak 228 55 7285 1 ) 5% BSORD
A 2 B 3G 0, [ Bk 34 T AL Bg 95 A0, B BT
HEME YD 1 G o A8 2 Al 2 1A S — 2R B FRAIG
FEC SR R EH . & FGF-21 WoR AR
TP TE T R R 05 R ARSI T 7 3 o e
FETHAB A b FGF-21 ik PR, &R IR
U JFF 1 A S & S — R AR AR 7E 2014 4F Lin
L0 T R AU () FGF-21 S5 IR 50
Jokis A Bt A s v 9 2 g AL, 0,25 .50,100
200 F1400 ng/mL ) FGF-21 T4 THP1 E W4 g 5
IR AN, % B0 FGF-21 5 A [] 49 i A 5] 2 4K
FEAR DR IR BEAE ApoAl b AYIR H i 8 4 25 1
ESZE A1 SE B 52 & PCR 40 AT & B8 ABCAL £ ik 5
FGF-21 0 B 1E bb, 2 35 FH 40 B A 98 5 88 1 U g
(ERK1/2) $5¢ 5 PEA0 ] 550 A1 PPARy 5 53 P 410 i) 551
BT, R B HIHES T FGF-21 /31 ABCAL1 %
TR FIAE g o i O SRR A . B AR FGE-21 AT
fE & 1 ERK1/2-PPARy-LXRa & 2 fiE i ABCAL
Y23k NI A [ B 4 iz, 25 | FGF-21 o Al i
JIEL [ i e d | s IOWE | IR | D2 2 B B HE T 45
T 5] 422 20 2 el o O A R T

5, FEIEL 0o 95 AR 22 HIL T v, 4 4 R 48 i 94
T2 Bl ks BE R AL T B — > SR B 5 1R, (g R
F14) PN B 200 300 o ™ 28 4 8 G PR | SE | I 5K
M ok g R A, SRR g ks &

TIECACS) [R5 FLish 7 2t — LA [ R 32 B0 B 200 i
A, 51 LA N AL BE R 38 20 R, LU e
B A | L JUL 200 B R I 4 i 45 10 8 P el A
RPN & JE R ACS, T H,0, AbFE S5 #
fik P9 Kz 48 8 ( human umbilical vein endothelial cells,
HUVEC) , £33 o S0 A W 85 25 B3 AT 400 3t e, i
FGF-21 FiAb 3] A 240 i 30 50 W2 AR Jf FGF-21 f)57)
ANEDSF H,0, 1240 A8 P B [R R B A HR B A
o HPAE 100 ng/mL i, 41 LAY 77 3% F2 8K H
FGF-21 AL B A I N T 35% , W] FGF-21 {47
HUVEC 3k A &b S S an it > . 225
154k 25 F 3 B ( mitogen-activated protein kinase
MAPK) 2 MU I 38505 107 0 4 A 3] 7 ok 78 v i) o 2
B9y, T FGF-21 AT LU i il p38 MAPK (1) P i
FRALFN c-Jun 2 HE A i A (INK SRR A I 80
TR S SAPK, H oM Wi L2 40 g b MAPK 19 55
—RWH) BRI AL B T M. AIA B R4 HU-
VEC AR T SO MM T, i) FGF-21
AT LARH B MAPK {5 518 % L 28 35 1) 2 BL 22 sk 4
20 0 e AR N B T O T2 55— AR S FLa A | I S5
DRI R A R, R, FGF-21 By AL BRI D) 4 2
B B ik ks R R AL O B rb 8 i o 43l A A A
Mo P, FGF-21 Sl Zh Bt AR Ak 1 AL 7T g
1 HARSM A BT EALRE 1A 0

VP W5 iR 4 3] FGF-21 38 7] LU 5 L & |
PO LA R Bt 40 M A T 4 — FR A iR AR R A ol
SO LR SFe I 45 2 LA R G a8 i, J -4 T A 458 00, DA T
Xt e U 114 2 2 R 38— 5 PRk v )

4 FGF-21 5ixEEazh

4.1 FGF-21 5EBEEZHHX R

D GBS (AR ) J2 4 BR T I 18— 3t 3k fele )3 )
R RS R BrE 5 Rk AR b O DI REBR A O JIEAESE
S5 R HE BRI AR G PR HE R T P T A I AR M 5 i IR |
FHHE R, WX B STy JRURS: Fr e A 0 PR % 9
I ()5 BRI I IR 8 A 7 S BN RS NT-
proBNP J&—Fh AR Al 5 i) Fi ] AF kR &Y
— T o [N A B9 R 0 s B S R IR
FGIF-21 /K38 35 5 1R H 6 IR, i 7eO o @i sl 241
o R B R B I B R e, RS B B IR
Z W RN B B B AR (R Hui 557 8 5 X
5729 %S 5EMV, A 118 1S H5EKAET AF
Fiff, fERA AF TR BE VS T FGF-21 £k
KB FH R T ARKE AF SR B E (B



CN 43-1262/R " [E s ik alifb 44 it 2020 4F55 28 %55 3 # 265

NG AR TR RS 4k 2 2 U5 24 R 5 0 I IfL
AR PR 2 AR AE P 745 2 5 R 2R 5 & A
BRI FGF-21 A IR A LB BN AF 5
F R AE & 2 20 25 & Z 00 1 — R 9T 58 #0621
FGF-21 1E.CESHBRERT AF AL A K He At AH 56 i
JIINER e R e AR SR S (X (VAT
4.2 FGF-21 5 EEshHLH H# R
TEERXF v N R B4 /0N AR I T A T ke B

FGF-21 A 5 88 AR O, 11 55 T Hm =

B A JEL 1 i 2 A By AR IE M G, T RES 5 T 0
BrEah i & St e . B FGR-21 A — Rl 4
WERE A0 PR 5 I e AR 28 G A B IR S0
A FAAEB VI 5 Wang 25200 24 518547 A5
B RGR 0N B WAL, o 12 4y
AF 4,12 B SO EA, R B O EREAR, &
BUAE AF ZH.0 B LA My R 46 T e 44 B 43 B
VIR FGF-21 KB R AH5 , B AF 40
2 FGF-21 I3 A1 mRNA 7K 5B 7R 5 5y 41 27
fl2 2 S A ) 1 e 3, 3 2o 2 M [l U9 43 7 I 26 B
FGF-21 7K-5.0 5 8 A AL R BE ML IE ARG, 170 7
Y2 O HRAERSFEOFRE SRS R
B T LG B LA BCHET FGF-21 AIRES 5 T KU
PR RS O o £ B 1Y) & A= LR R, e, FGEF-21
F O L4 2 25 RRE B, & AT LA By /s RO JOE BES
K, B 1k WLAR A = A TE R FGR-21 38 1]
L2308 3 40 7] A 17 98 288 R 2 I, PR3 i e AL 7 ok
A R B UL AT S %) B I/ P 3 10140 ) X e
AR FCF-21 7RO AL A 0o IETF-AR 13 fik ks A i
AL/ P B 0 LA R E A, A X SR
B & A 5, AL, FGF-21 76 A& AF HiffEH
WA PE— AT I E,

5 FGF-21 5ibhEFEig

5.1 FGF-21 5ibh=EEBRHXER

SO D 3V R o ML 905 K T ) R 0 I B,
21 2R AR RS kT, BBERR 10
X ) 1 & A R TR A A A o EE B () S I Y
FGF-21 1B R —F 505 B A 155 25 DI AH SC 1 9 15 B 7,
MEAE A H S 5 000 i IR AR R o0 s B 0 A5 6 9
ZIP KRRV 2 A 5.0 07 52 2 [ i E 4
RV, Chou 2™ fE—AN41 % 238 XL K1k 1 4F
PIRET T & B, 0 ) 3 i fR 3 LT T FGR-21 1K
SR E T T BB, HifR) NT-proBNP — 4 A L Fi jil]
ORI R, X R FCF-21 T RES 5.0

13 A B AR B A
5.2 FGF-21 5 AZ=BHNHHR

DIE— e O I BE AR R, SR 5 AC A
KB K& RO Ty 3 v, Horpoe BENE K248 0 L
YA IS K B BT G, WL/ E A, AT
XFHLCWES AN 2 1 —Fh A AL, i 5 KR &
JE SRyt 3 vy T 3k A A A 38 B P T TR A2 AR o
(PPAR«) B 0o BN oA 35 1) 2 4 3 5510, %oFCo AR AES
P =il N O U R PR A (o R 1 T2 |
PPAR« SZKTEVETT FGF-21 JEH ik HH IR # &
BLRVERT, SO FAED FGF-21 2 5 5%F 0 E AR K
FIREIR , J5 S SCHRD Y BF X SRR IR T S
7 R FGF-21 FER BN (FCF-2177/NR) Fl
B9 A= NERUA X He e & B, FGF-217 /N B EG B 2F /N i
I B3 1A o o R B B R X 5 e i, JH o U B A
B0 R A 0 A R 0 ol PR UL A o TR T 5K 4
S AR B E RN FGF-217 /N BB % (8] B J5
RN BEJELRE | Yt 2 )5 ot 20 29 BEULEE |, & BH 5%
B LR IRYT B30 FGF-217 FNEF A= R/ R
YO JUL A4 A A e AL L 30 o JUTL 40 8 48K 1 L 1)
HInAE FGF-217"/NEH SR IR 3T 0 2 [) I 0
B0 AERE & FGF-21 B HE 2% B )& 7 4= FGF-21
PIVETERIR , FL 50 A 47 5K | IE K LA K 2) fiE b it
#A K FR, H FGF-21 3677 7T LA 0 IEAE K, [\
FETEOHENE KA G — RN F R Z T, &7 4
KR FGF-21, [FINER TR M - FGF-21 XL
T BR3P VE T 2 40, 38 % 300 IE Y J5 3 FGF-21 A
3 WA TSR YT PR e B AR R AR AR T AL
A < AR 2R 3 A% N Sk 0 I B 1) S A TR 3R
FEC JIE B 3809 45 T, o0 R B 1 (B an
ANF) | HAE IR OSAIL I ke £ FH DA il 42 a2 A
KR, Z RGN R 2 T T 0800 b 403 5 e b
PERLH, 25 1T FGF-21 760 F rh R4 1T ik 23
TP ALC I A 5 B R AR FH e AH 56 98 9 PR -k
WD I3 N A5 R T iR TT O D1 i it
TR R

6 FGF-21 50y

6.1 FGF-21 5HERKRMHEOCAFIXR

o LI R D e P 0 WL R 4k & 0 LS ,
X4k A O WL B I 5E 2 BL, FGFG-21 500 b s
LWL (DCM) 1Y 26 & 5 R % U1, DCM. J2& 48 i i &
S W DR 5 | 76 1) o R 485 40 el 2 L 0 I T i 37
FFRIE Y, I A b SR R i Ryt ) RE R Y — P I &



266

ISSN 1007-3949 Chin J Arterioscler, Vol 28 ,No 3,2020

i, WFFh & B FGF-21 Ay itk 2 S B0 IR /D B
s IE A R B, AT AE S DCM I A

JR AR O WL L 46 B 5k P 0 LS BB R4 0 L
95 AR A 40 UL , 11 EF X6 FGF-21 5 itk = Fo L
S AF DG [ P9 AMTE T LT3, 1T DAE S — A8
W57 Rt — SRR
6.2 FGF-21 S¥ERmR MO ALHI S I 5K

FGF-21 M £ S EO AWk RE 1 (PONL ) (3%
R T2 4 0 11 ( AMPK ) 14 3% PESAIG, Herp
AMPK-PON1 HIZENUR N A HLR BrA N, DL &
ETIRER IR EN e Rt o Y [V o - 4265 TN N
HSCEL, il FGF-21 J&if it FGF-21-AMPK-PON1
KRBT AT BE i A5 AN AH O 1Y — 2R 51 90 LB,
AR EIHEHT DCM % A K R R . 5 FGF-
21 RN R U A & B IR R
B HAH A A 5 B — 25 A5

25 LTk FGF-21 XML B Z A Be i
PVER AR LA 6 oA o 50 4 B B, H i 2
BEAE A — ol B A5 A% 915 PR 7R i o, (0 T DA
I s 2 TN PR R T 5 3 SR R A A% [
38 BE 3B 0 A 1B IXURS: | LA B 0 AT JBE | B AR ARG 25
FERRER 11, 34 v v 2 B R R 1 55 a4 1 5 i A X
I, DR A 1 5 14 0 A s TR 2%, [l 422 179 14
6 BRSO I AN 1 R A R R, X R Ah vT L
AN RESE TP NN B 3 k=R f A
PR AL ELHED ] 560008 1) & A & e TR A 1] g
S0 B AR YAl o0 JUE R 2 O B K S50 B R B
BRI R . FEAT & FGF-21 5.0 ML 45 2 9
PRI FGF-21 ARNABEIE B S —Ff Al 58 (4.0
ML & LR B K7, 45 56 FGF-21 §¢
M L5 S 9 2 A AL ) o P 0 1 R ke e P A 46
WL 55 1 45 85 A0 i L 2 S8 o B ERS A 19 2
MEET- R SZE)  (HSE FGF-21 ZE 440 LAN i L
Ao 2L A5 55 1 0 I 5 T AT R A DG MR Y &
FHLHIEIT , 455 24 4wk o AT I 1400 148 95 e
SRR Y 7 BB, FGF-21 A S —Ffal g Xt
OIS I R A ) A A 05 2 AR B 9E A1,
SR U IS 95995 R R DG AR I 3 95 1) 3R T TR B 44 it
T JEL RO X HL 50 i A ) LA HIL i T 5%
P 5506 R 7 R ) B AR B 2R A T BLAR 22 19 S 56 ok
PRALA T

[SE k]
[1] Ttoh N. Hormone-like (endocrine) Fgfs: their evolutionary

history and roles in development, metabolism and disease

[J]. Cell and Tissue Research, 2010, 342(1): 1-11.

(2] B, R, JEWAK, % e 4edn i b K T 21
ORI AE BB S S (0] b [ 3 kR 1L 2 3
2017, 25(5) : 527-530.

[3] Nishimura T, Nakatake Y, Konishi M, et al. Identification
of a novel FGF, FGF-21, preferentially expressed in the
liver[J]. Biochim Biophys Acta, 2000, 1492(1) ; 203-206.

[4] Johnson CL, Weston JY, Chadi SA, et al. Fibroblast growth
factor 21 reduces the severity of cerulein-induced pancreatitis
in mice[ J]. Gastroenterology, 2009, 137(5) ; 1795-1804.

[5] Inagaki T, Dutchak P, Zhao G, et al. Endocrine regulation
of the fasting response by PPARa-mediated induction of fi-
broblast growth factor 21 [ J]. Cell Metabolism, 2007, 5
(6): 415-425.

[6] Xiaoshan M, Jennifer W, Sheree J, et al. Agonistic B-
Klotho antibody mimics fibroblast growth factor 21 (FGF21)
functions[ J]. J Biol Chem, 2018, 293(38) : 14678-14688.

[7] Kim KH, Jeong YT, Oh H, et al. Autophagy deficiency
leads to protection from obesity and insulin resistance by in-
ducing Fgf21 as a mitokine[ J]. Nat Med, 2013, 19(1):
83-92.

[8] Xu P, Ye X, Zhang Y, et al. Long-acting hypoglycemic
effects of PEG lated FGF21 and insulin glargine in mice with
type 1 diabetes[ J]. J Diabetes Complications, 2015, 29(1):
5-12.

[9] Li H, Wu G, Fang Q, et al. Fibroblast growth factor 21
increases insulin sensitivity through specific expansion of
subcutaneous fat[ J]. Nat Commun, 2018, 9(1) : 272.

[10] PIVEETR. LT AE AN M A K TN 21 5508 PR 1K it
FAE[T]. HE SRR, 2017, 25(1) : 95-98.

[11] Kharitonenkov A, Wroblewski VJ, Koester A, et al. The
metabolic state of diabetic monkeys is regulated by fibro-
blast growth factor-21 [ J]. Endocrinology, 2007, 148
(2):774-781.

[12] Shen Y, Zhang X, Xu Y, et al. Serum FGF21 is associ-
ated with future cardiovascular events in patients with cor-
onary artery disease[ J]. Cardiology, 2018, 139(4); 212.

[13] Lee CH, Woo YC, Chow WS, et al. Role of circulating
fibroblast growth factor 21 measurement in primary preven-
tion of coronary heart disease among chinese patients with
type 2 diabetes mellitus[ J]. J Am Heart Assoc, 2017, 6
(6): e005344.

[14] Lin Z, Wu Z, Yin X, et al. Serum levels of FGF-21 are
increased in coronary heart disease patients and are inde-
pendently associated with adverse lipid profile[ J]. PLoS
One, 2010, 5(12) . 15534.

[15] Zhang C, Huang Z, Gu J. Fibroblast growth factor 21
protects the heart from apoptosis in a diabetic mouse

model via extracellular signal-regulated kinase 1/2 de-



CN 43-1262/R " [E s ik alifb 44 it 2020 4F55 28 %55 3 #

267

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

pendent signalling pathway[ J ]. Diabetologia, 2015, 58
(8): 1937-1948.

Cao I, Wang S, Cao X, et al. Fibroblast growth factor 21
attenuates calcification of vascular smooth muscle cells in
vitro[ J]. J Pharm Pharmacol, 2017, 69(12) ; 1802-1816.
Shi Y, Wang S, Peng H, et al. Fibroblast growth factor
21 attenuates vascular calcification by alleviating endo-
plasmic reticulum stress mediated apoptosis in rats[ J ].
Int J Biol Sei, 2019, 15(1): 138-147.

Maida A, Zota A, Vegiopoulos A, et al. Dietary protein
dilution limits dyslipidemia in obesity through FGF21-
driven fatty acid clearance[ J]. J Nutr Biochem, 2018,
57(7) : 189-196.

Kliewer SA, Mangelsdorf DJ. Fibroblast growth factor 21 .
from pharmacology to physiology[J]. Am J Clin Nutr,
2010, 91(1): 254.

Lin XL, He XL, Zeng JF, et al. FGF21 increases choles-
terol efflux by upregulating ABCA1 through the ERK1/2-
PPARYy-LXRa pathway in THP1 macrophage-derived foam
cells[ J]. DNA Cell Biol, 2014, 33(8) ;: 514-521.

Kiel C, Serrano L. Challenges ahead in signal transduc-
tion; MAPK as an example[ J]. Curr Opin Biotechnol,
2012, 23(3) . 305-314.

Zhu W, Wang C, Liu L, et al. Effects of fibroblast growth
factor 21 on cell damage in vitro and atherosclerosis in vivo
[J]. Can J Physiol Pharmacol, 2014, 92(11) : 927.
B-type natriuretic peptide and C-reactive protein in the
prediction of atrial fibrillation risk: the CHARGE-AF con-
sortium of community-based cohort studies[ J]. Europace,
2014, 16(10) ; 1426-1433.

B, K&z, AEM, 4 ME FCF21 K50
DrEish g ()], b E SRR 2 20K, 2018, 28

[25]

[26]

[27]

(28]

(30]

[31]

(32]

(LS5

(8):90-93.

Hui TH, Mcclelland RL, Allison MA, et al. The relation-
ship of circulating fibroblast growth factor 21 levels with
incident atrial fibrillation: the multi-ethnic study of ather-
osclerosis[ J]. Atherosclerosis, 2018, 269(2) ; 86-91.
Wang R, Yi X, Li X, et al. Fibroblast growth factor-21 is
positively associated with atrial fibrosis in atrial fibrillation
patients with rheumatic heart disease[ J]. Int J Clin Exp
Pathol, 2015, 8(11): 14901.

Planavila A, Redondo I, Hondares E, et al. Fibroblast
growth factor 21 protects against cardiac hypertrophy in
mice[ J|. Nat Commun, 2013, 4(3) . 201.

Cong WT, Ling J, Tian HS, et al. Proteomic study on the
protective mechanism of fibroblast growth factor 21 to is-
chemia-reperfusion injury[ J]. Can J Physiol Pharmacol,
2013, 91(11) : 973.

Chou RH, Huang PH, Hsu CY, et al. Circulating fibro-
blast growth factor 21 is associated with diastolic dysfunc-
tion in heart failure patients with preserved ejection fraction
[J]. Sci Rep, 2016, 6(9) : 1-10.

Planavila A, Iglesias R, Giralt M. Sirtl acts in association

with PPARa to protect the heart from hypertrophy, meta-

bolic dysregulation, and inflammation [ J ]. Cardiovasc
Res, 2011, 90(2) . 276-284.
Planavila A, Redondo I, Hondares E, et al. Fibroblast

growth factor 21 protects against cardiac hypertrophy in
mice[ J|. Nat Commun, 2013, 4(3) . 1-12.

Wu F, Wang B, Zhang S, et al. FGF21 ameliorates dia-
betic cardiomyopathy by activating the AMPK-paraoxonase
1 signaling axis in mice[ J]. Clin Sci(Lond) , 2017, 131
(5). 1877-1893.

REH)



