BERERKFZR 2026 £5 51 &5 8 #1 (Journal of Chongging Medical University 2026.Vol.51 No.8 ) — 1127 —

i 533 DS 5 AR —— B s LI B3
PDGF/PDGFR {5 5 {F S % 55 MO AT G0 55 98 i vl 94 A

I om &ML MR KRR R
(LR 2GRS — IR EEFBE, Ui 2500115 2,104 P B 245 K2 B 2 e ;9 23 W), UF g 250011)

DOI:10.13406/j.cnki.cyxb.004128

(# FVICHS 2 SRR SURIEA O, RAE v] B i 2 SRR 5 6 288 8, JF LUE WA A A3 1 R AIE . 92 85 Jm)
HBUET TR AL PEAE OG0 B 20 i 28 rh e S SRV I, T RS T B &3 SR RE A 5 R AL W AN W o il /AR A A AR K R
(platelet—derived growth factor, PDGF )2 I 45 Ak il 1) XA T, H 5 3Z 1K (platelet—derived growth factor receptor, PDGFR) 45 & )5
M5 S aE s 22U F 9 S 5 NRNIHE K. RS B AR D PDGF Al PDGFR Y338 A /e G Gl s A e d AR 1T . AR 3
LR VT AR 2K PDGF/PDGFR {5 5 76 5 28 55 M0 JPAH DG B 2 2 RE 4R (1 F 5% 32 J22 , B 38 PDGEF/PDGFR {55 B Fr 50kt 5 42 i 1)
FRAE , 0 38 [A) 16 5 BOARSCAILIR] , A A AR S AE BB IR IR AT R AR B2

[ SR DB 5 I 8 S AT 5 1/ RAT A AR AR PR T 5 /MR AR 2R TR 52 44 s LW 4

[ E 4 %S ]R589.2;R587 [x#tiREmm]A

Role of platelet—derived growth factor/platelet—derived growth factor receptor

signaling in immune— and obesity—associated pancreatic islet inflammation
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2.Department of Endocrinology , The Affiliated Hospital of Shandong University of Traditional Chinese Medicine )
[ Abstract] Obesity is associated with systemic low—grade tissue inflammation , which manifests in multiple organs including adipose
tissue and pancreatic islets and is characterized by the infiltration of macrophages. Local tissue signaling in pancreatic islets may play a
key role in obesity—associated B—cell alterations, and studies are conducted to explore the mechanisms that induce islet inflammation
in the state of obesity. Platelet—derived growth factor(PDGF) is a key factor in angiogenesis , and the signaling axis after the binding of
PDGF to platelet—derived growth factor receptor (PDGFR) can influence the remodeling process of tissue angiogenesis and participate
in adipose tissue expansion. The co—expression of PDGF and PDGFR in pancreatic islet B—cells plays an important role in their prolif-
eration. This article reviews the research advances in PDGF/PDGFR signaling in the field of immune— and obesity—associated pancre-
atic islet inflammation in recent years, including the characteristics of PDGF/PDGFR signaling and obesity—induced pancreatic islet in-
flammation and related mechanisms of the link between them, in order to provide a reference for the prevention, treatment, and in—
depth research of metabolic inflammation.
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THRE s b A HEVE T IR 5 I W 200 0 5 3 B A i S g
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J : ML /RAT A2 2 K B A (platelet—derived growth factor A,
PDGFA) . 1./ #7124 45 4 I F B (platelet—derived growth
factor B, PDGFB) | IliL./IM AT A A= K Bl F C (platelet—derived
growth factor C, PDGFC) FlIfiL /M A7 4 A 4 K- D (platelet—
derived growth factor D,PDGFD)". TENZELBIY) T, 132
DL RUTE AT, G4 )R — SRR /A A A K T
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1L 7N YT A A K R F BB (platelet—derived growth factor-BB
homodimer, PDGF-BB) . Ifil /N 477 4 4= K I F CC (platelet—
derived growth factor—CC homodimer, PDGF-CC) | Ifil. /> # £i
H: A K DD(platelet—derived growth factor—-DD homodimer,
PDGF-DD) , L K 7 8 — 8 A 1t/ B AT A A 1 7 AB
(platelet—derived growth factor—-AB heterodimer, PDGF-AB) .
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AT AR AME S B A R R4
A LA T T Ui 0 40 D P i 2 PR AT 45 A B 4L B,
& /N AR AT AR AR K R T 22 AR o W3 (platelet—derived
growth factor receptor alpha subunit, PDGFR-c) 1 IfiL /NI AT7 A
R T 32 K B W 3 (platelet—derived growth factor receptor
beta subunit, PDGFR-B) L4 & 11 7 M Y cver . FIT BB 3
Fift — AN
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ZIHURE, AN, PDGF/PDGFR {5 5 5 5 i 40 i X 40 g
B 2P AL B R N R N, HEUB B i R v i
ZINB AR M2 [ Wk 200 6 7 A58 07 57 508 4 0 S50 i 2 24 240 b A
Jie I AR P L T, I 38 o BRI PDGR-BB i it 8 41 41 A
Zhang WK Z529% 3)  PDGF-BB nJ #1 ] IL-1B 175 5 9 4 it 2
P itk 22 540G AL 2R M B TR L . A TR IT R, A
Jid 533 ) PDGF-BB 5 1 Jifg J5# 52 J&] 41 i i) PDGFR-B Z [A] 1)
5oL AR R0 D B PR R, A AE R K
I JR 1 4 M 4 i () A SRS A T At AT L 5 1] i
P25 A M 22 8 BT, RIYY A AT 3 A v R A 28 2R 4 % O A
MBI A FE . BF5E & L, PDGF-BB 7EAK SN B A& 14T 13
AN N, 25 R b 0 98 0 1 & 2R K SR

4 PDGF/PDGFR{E S 5RBREHE IR B R IE

4.1 PDGF/PDGFR 15 5 # & S e 5% 2L L% 2 —

PDGFR—o 3% SRS BIAR LA G . IR TR
AR5 S HONET4H2 (white adipose tissue , WAT) A fig i
BT R 41 it (adipose precursor cells, APCs ) B8 55 A1 434k Sy Al 24
P i 10 240 B, DA T AR 2 WAT A 38 A= 4 5K S BOIR Y, R
J5 A (1 i 17 40 iR 2 35 PDGFR-«, fH WAT APCs % ik
PDGFR-a. 4 PDGFR-a {5 5 BTG I, APCs & B ECM,
RAFIEA LT A0 R , S BRI L 2L B E S 1)
AERS2), Iwayama T 252128 /NS00 % B, PDGFR—-a 7T LA
8 F 9 A8 Z 2 1 (mechanistic target of rapamycin,
mTOR) {55 {5 A2 W% 12 ( messenger ribonucleic acid, mRNA ) &
PERVRZME R R 6 U538 B, DA 5 A i AR K A2 8RR s
AH G B ENIC e R M 28 i 26 35 o DR MTE APCs Hp 488 ] 8] 42
PDGFR—ou 0 AT BB A2 XHHT WAT 2o J3 47 5K 7 35036 i 40 ff 44
A A ROR N . PDGF-BB7E N JE i 17 41 210 1l A8 8 9 vp
FECHEVE T 55 i B R T I Sk B A 0 L R A5
B ATM AT A7 B B 7= A2 PDGF-BB. %3t B ok 55 LPS 4 &2
J5 o I Wk 2 ol e A A A T 5 | A 1) 200 L /M 594 0
fifi (extracellular regulated protein kinase, ERK) E5 FIJEM
X, IFPERE T 1 4R (reactive oxygen species , ROS) MAE 4 4l
L PR 8 77 AR, NG T 2 L 7 1606 B A 4 G o T
FWAT BRS04 i ATM SR 42 T I s 4 a] v
L HIF- Lo MY 5 20055 K18 PR A AE , S Bl A8 1 47 , T B
JGAENERR o Onogi Y 450 & I, TRE U5 3 1 I ke /N BRL P JUE
i L Z o ATM FE3E 23980 PDGF-BB 3 15 F1JE 240 i 435
fEHENR U LA SR AL MATE L. PDGF-BB %5 T 19 J& 40 i 43 1
IV HIF— Lo 30T 19 A0 T 27T Aot o JEL 14 i D1y 2H 2197 TR 1Y
HL .
4.2 PDGF/PDGFRAZ 5 T A-F Mk £y B % 2m JONR 3 B 4@ A0 38
iR DRV

PDGF/PDGFR 15512 1 5 W5k 241 A 16 192 5 11 )= &S SR 2 0
HESNIEE & B AN A AR S5 . TSR, PDGFR 55
/b2 B AN A2 I BE ) R REA IR . Ying W A A

[ 30 ik 11 PDGFR 10 i 37 b 340 12 1 240 At/ 40 A L 15 54, 0
£ FI) B 20 I B ) SRt K P AN 32 PDGFR A B9 520, il
Wik 200 J A 5 1 @ 200 8 0 DA ) AR 1 =X 2 o o) 3
Befith /Ko Zhou X SFP & BUAE CD1 Lo+ R & A 1 W6t 240 i 1
CD1 e[l J8 FF FL Mg 40 i He , PDGF-AA YRk T . H.
M35 PDGF-AA KV 5 52 i Fe vh B 5 B 4 1 H 5HL A0 2
AESEIEARSC™. Phi JH 5P 5E % 8L, #1076 PDGFR-a
PRI/ B AR ERK/2 YRR AL, 15 AL B ERK1/2 54007 2
2N A%, VR4 B R G R PR e Sk, 5 5 B A0 I A AR AR T
zeste [7] P4 3 58 - 2 (enhancer of zeste homolog 2, EZH2)
V4. EZH2 JEZ R A1) 2 IO iy AL G D fE
SEAE R AR R R B, AL AR 1 H3 56 27 (0 2 R 1Y)
= H 34k (trimethylation of histone H3 at lysine 27, H3K27me3)
A6 i B e PR [ 240 T 400 R AR e ) Y T 2A
(cyclin—dependent kinase inhibitor 2A, CDKN2A)]# ik, Cao
ZQ PR R B A0 Y PDGFR 1551 i 75 1 i 5
EZH2 R AEFF B AN AL BRPESE 56 . BB & B 4 Hh PDGE-
AA 5 PDGFR-of5 5 BEAF R MG 11798055 3 2 ERK 1236 1 T
W, kI EZH2 FE3k00/0 . EZH2 B B X CDKN2A 1y
I, 32 p 16INKAA H R, DT EL i 200 e J S A
4.3 PDGF/PDGFR 42 5 49 i i An ) RERE A8 X e £y K 02

IS JH A D8 £ 4 A 119 o S5 PR AIE 2 IR IR 2 2 R
WA 1S5 5 )z 5 . PDGF/PDGFR {5 5 130G 5]
VRFEE LA 38 B VR T IR 5 L B, DA R e I 4 9
43.1 JAK/STAT# %  Janus Bt (janus kinase, JAK) {5
T 5 Rk S0 TR T (signal transducer and activator of tran-
scription, STAT) 5 538 J & A K N 5 40 i Ao 25 HH ¢ 19 40 it
FAL Sk 4%, STATLRISTATS (LT Al 3@ PDGFR 19
TE R IR L BTG P 50, Wakabayashi Y 25735 H, i85 B
200 L 1 T G R AT PR 5 B STAT3, ELH T I i A
WA o TR PR 1 R AN ST A WA R AR I TR
vy (interferon—y,IFN—vy) , IFN—vy 555 B 40l 52 1R 45 & J5 15
JAK1/2 40 i & STAT1 AR fL Al — SR M4k, STAT1 5% (i1
BN, FECH AR RAEIE R 1 FR . DRI B, IFN—y 7]
BH & 45 PDGF 175 5 A9 I S8 4% B 4% 1R ( deoxyribonucleic acid ,
DNA) & 1, H5 PDGF-BB K-V FHE A, PDGF/PDGFR
RS B JAK/STAT i % 55 18 & B 4R L W20 O G B9
HARR IR IR JERE SN
4.3.2  Raf/ERK i %  Jin 3 £F 4 A 58 (vapidly accelerated
fibrosarcoma , Raf)/ERK {5 *5- 1 % J2 ) 45 240 L 34 5 L o4k A7
T LRSS, RS 5 RAER . Tslam SU SE™&
B, 7 BELIBT 200 8 T 1Y) Raf/ERK & 4%, LPS 1753 1 1 05 240 Jf 2
R FRIMATRN Z BN . Wang CQ FEIN Ny , 1% i 7T i
51N AR RIS A B (9 PDGF-A 22K ML A2
AR AN, ERIE , PDGF-BB 5 32 /R 454 Al 1% ERK 2%
HR A5 53 %, AT i HE £F 4 fE" . PDGF/PDGFR W] fig i it
Raf/ERK il 3 5 ST SR+, 38 7 R 5 B 2 g
433 PI3K/AkY/mTOR i B NRMEILEE 3— 3B (phospha-
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tidylinositol 3—kinase, PI3K)/& H # & B (protein kinase B,
Akt)/mTOR {5538 f& 7 T PDGFR B9 F i , 0 J445 41 i 14 5
I, LA B 4 R PRI B R A i AR AR T A . PIBK/AKY
mTOR 3 4% P[] 42 5 G 40 i A A IR 2 5 A W24 T g, J2
LI R AT RS AR A 53 Ak B AR B R 7 A At R Y A AR A
mTOR &G4 15 mTOR &-A9) 2 #4104 248 g 4 90 45 7T 5 42
P AR HE M2 W 40 oAk 1 A0 PR3 1 PI3K 3 3l ik
JAK  p38 22 45 1% Ak 25 U A ERK A5 5% ) L IG52 241 if 1)
AEM R S B 4 M PISK/Akt/mTOR 155 (3805 vl fig
Z3 38 1 BN B 200 H ST 2 O T IR I 2 43 W I AR ALK o AR K
F1 PDGF/PDGER {5 5 Al g3 & T I PI3K/Akt/mTOR 38
FE ) S i R 5 U 00 1 1 B I R T BB, IR g
5 B A 7= A A 5 ) ) 2 i B e RS A B 8 56
iE(E2) .
4.4 PDGF/PDGFR 15 5 A~-F 64k £ K e W 545 55 o 4% %R
JIES e AF G 8 1% 48 i 7] 3l 5 PDGF/PDGFR 15 5 9K B ik &
B 4110 211 6 e 1 S AR R A7 , I 5 | 2 A DR 3 e ) P11
¥, v, PDGF-BB1E Ry JCHA T, i i3 5 PDGFR-B 45 &
TG 2 4515 38 I, B [ VR 45 9 5 B IR AT A S B 40 L Y 1)
A, MBI P EFR . 7F JAK/STAT {5 5 %h 77 1t , PDGF-BB 5
PDGFR-B %54 J5 AT 3% JAK1/STAT1, — 5 i 8 5 1= 15 201 g
A28 Fe B AR HE TL~1B8  TNF-o ZE42 48 (R F-43 ) 55—y

T 9K Bl a1k PR 72 32381 SEAE T 22 M1 Y I 0 240 Jif 12 i Jk
1% I35 #% X F kB (nuclear factor kappa B, NF-«B ) 18 #§°,
TE R LR RIWOAEE , IR0 B 4RI BE , e R 1 R G
W5 AW, A, PDGF-BB AT i PI3K/Akt/mTOR 3 %
AT . Moench R %R I, PDGF Hl 3 23 14 55 4
T A I 1 0 2L R B, DA N AR B M B U8 1T mTOR &
A2 DL PIBK RIS 7 s F Akt iR Ak, 2 54177 5
AR, K PDGF-BB 1 fE i 13 %1 1% 4K 3h B 41 1L
W g R, E LT RE 8 . LAk, PDGF-BB I Y Raf/
ERK {553l Bt th A A S AR M . 20l B AT 51 &% ECM ST
L, 52 ) M2 2 B A 43 FH 3 T 9 i R 771 fpe 28]
BE BB AMMIR T T Iz IR AT de Ak . B3 O AR Al ST
RAENEH, TR B VI, fln, PDGF-BB 41T AY ERK
AT R STATT 1Y% S0 M, DR ROR AR R A5 55 Rl A, HoA
S PI3K i B 006 P 3 0 Ak 3858 JAK2 B R AL , I I8 f S
BRHAT R AR B ERK AR T 3L L8 s g 4l i T 5 E
Wt 200 i T 2 2R SR AL AL, T HE Sl AR ZEBL . R £
B URRVE FH , 15 PDGF-BB A A 3% H2 188 15 28 S AR O
WA DARA o X —FR W] B 5 PDGF-BB JE:ME—REZS & 3
FRTR PDGFR Jf:fil & 22 RE AR A5 538 1% 10 BRI ¢, R Ik
FF SR ST B IR A . #K 1 PDGF 5 PDGFR [0] 45 &
ZRE HAAE 207 5 A G IR 5 SR M BIF 5T IR AR T

PDGF ) o™ —
e =l am
| ® )
P doPan T T S
: L@ og?_pﬁm o
e ¢ g}@—' — * ° Sifu o’
JAK/STAT Saa e \ “ O Smepmi
1@ SHEGS

ok

STAT 1R A — SRRk,

[R5 p4R

Raf/[ERK
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i — o™

PDGF-B

R & B AT

O 0 cnmmrrzwnu
M1
BepmnRE |

o)
[ PI3K/Akt/mTOR ] ‘s[____, PI3K _,(M mTOR —'C}
il

(JARY(p38 MAPK
BRI

Bl fahRe

mTORC1--mTORC2 '
N 2
= e i

mTORC1-mTORC24A i 4% M2E LA iR

El2 PDGF/PDGFR 1% S i in &l BB B4R 5% ik 53 S AE B9 48 XL
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5 REERE

T AR AT A A B 1) R R YT O oA A
PEIRIRTT BT AR W, (EURE L I IR T BeAT5 AN A, NAE 23 T AL
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