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HE

I AESRAERERBE RS I R B g, ERWAMINERERE. EERNANERE, XBEHH
RO T RESHEBFRBART. M/RATELEKEF (platelet-derived growth factor, PDGF){E
A—FRMEARREF, BAFEPDGF-AA, PDGF-BB, PDGF-CC, PDGF-DD, PDGF-ABHFKE!, H
%1& (platelet-derived growth factor receptor, PDGFR) & T B R MR & A M Z B XK, A X251
TEANCGBESEEAEERE, TAEMEHREE. TRABRETHRIEMTHRFEEEEM,
PDGF/PDGFRE A EMAENF SR MEXH A RENERLE R EFEHTKI, PDGFAIEK 2k
SREARY 3 EERBREAEY . XSS T Bl SM% TPDGFAZH IS ETIEE, FATHAELRE
BB PRI 75 TH OB FUBEAT TAREE, DASHEE H R OM AR ERTHE PR BT ST R8T SRAHT 7 1) .
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Abstract

In recent years, the prevalence of obesity and diabetes is increasing gradually, which seriously af-
fects the quality of people’s life severely. With the advance of scientific research, the related mo-
lecules and signaling pathways of these diseases have become a hot topic. Platelet-derived growth
factor (PDGF), as an angiogenic cytokines, consists of five molecular structures including PDGF-AA,
PDGF-BB, PDGF-CC, PDGF-DD and PDGF-AB. Platelet-derived growth factor receptor (PDGFR) be-
longs to the tyrosine protein kinase receptor family. Platelet-derived growth factor receptor is not
only involved in important physiological processes such as angiogenesis and wound repair, but
also plays an important role in tumor cell proliferation, migration and organ tissue fibrosis.
PDGF/PDGFR has become an important target in the research of basic biology and translational
medicine. In recent years, it has been found that PDGFs and their receptors are closely related to
adipose expansion and glucose metabolism. In this paper, the structure and function of PDGF and
its receptors were summarized, and the research on its role in obesity and diabetes was reviewed
in order to provide a new direction for the research and treatment of obesity and diabetes.
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1. 5|8

BEAE N H 2 WA AT A TS 7 S8, MBS0 R 8 N BBk 2, 9 5K BE St 2 ok ™
MG BT AR REREOR I, AT T B UGRAIE AR REIR . 200, B HHRAF
FERE A 7T IB g R A . /MR RTA ALK [R5 (platelet-derived growth factor, PDGF){EA—Ff
MR INEAENRE T, AMUZS5EHAEMEIIEE SR E BN, EAEMBAMIGTHE. T &S
H LT AEAL T TH A EEAE . IR KRB, PDGF BCAR F 524K 5 g i 243 16 K AR f o< R 1,
AT REAETEYT NEFERE S W FR 93 1 B AERE il ASCRXS - H T 0 PDGF 324K R A ) 4574 5 Dy fgi
S, IFX AR N KORE PR J7 T OB B S AT T A B

2. BBRSHERRIAK B L mHLE

PR L2 20 R AN [ RAR TS AP 8 s, IS0 PR 1 8 2B AE T, 2020 4F4 [ Ak
G, REREREREEERET 50%, 6 %% 17 S1JLEE/DFEHEREREL 20% [1]. BF
W R, RE 18 B KL R AR B REL 11.2%, fhivha B RN S 80EE 1.30 12[2]. 18
XEE R, 90% L L HI 2N 2 AYRE KR (Type 2 Diabetes, T2DM), 1 AY¥#JRIH (Type 1 Diabetes,
T1DM) S H AR ARE FRIF o5 HEAS R 10%, DS RS FR O SRS R 8 IR T AN EE W, 1R 2 T2DM & LR s
AN [F) A% B2 1 B B R JRE (3]

AT, AERESBE R AR LAY AR 58 A B . PRI B B T WIS AU It s, E Rl S
TRERAS T R RV, MBS AT P B A B & e AR 5 28T, W B A i & B AR B

O o mh
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PRI E, S MRPIRAS SRR R SGE (4] VP2 O FURUTIRE 1 Z 8] ORI, RAER UL A I
—FEPEREIRES, 2R IO EREAN AR RS B AN, RS R k=, FL A WA 28 i PR 0 AR
HME LS FIPUS]. IREFFUVUONIEREL: T2DM B E R U7 B g BRI 22, w418 20 235 58
FPENIA . HFE. Bl dR el i, SRR p A0 05 51 ELEE R WRhS,  [R]I JIR BT 7 A
TURA 2 I EE A ) 2H 23055 55 R ARPL[6] [7]. Mok, ARWIHLWE NN EZ R A /il 28 5, R o0 2 M IR i
B, R, RBER. WIER. IPIRS, XEMREE T LAY iz g =R, 25
WU JE S S, g 7 Rl S 5 23l 2 30— R AR = 2R & 1iE[8]. PDGF /& 20 4l 70 AR5 AH4%
RILE)— AU R 7, B R e A SAE K MER0], KREMFRRW, 7EMEN R, e
M M Rl 2] PDGF M H 2RI RIE, H 2 2 5K IE S K& 5 iR E 2 10] [11]
[12]. FIEREFE I, PDGF il 2 Mg TV i f5is K Re AR, SEmmiscaR BN R #E, SR RE
FIUHE PRI (1035005 I e 2 DA %

3. PDGF Ei ik 52Kk
3.1. PDGF B¢{F

PDGF 1ERNRIME R T, & 2 Fhia] o 40 M sk e A 2270 R IR, I8 A BRORES T Ho 48 K HB 7 i A7
TEIML/MR o UKL, (HAEN A, BV, phadiissE 2 Manieh a2 ofm. LB 32
NE GRS, RIRE A R S R AR AR, fEMRIGRE . MG, 1T A A 0 Ry
T EEAEH[13]. PDGF A& A R Gtk b L R gmid i) AL By C D PR 2 JIKEE, % WL PDGFs
7 P 2% 22 IR B R H R T Tk 2R A, RN A 284K PDGF-AA. PDGF-BB. PDGF-CC.
PDGF-DD H1 5% — 21k PDGF-AB, EATTAEAN R A [ i A 4% A B, FLAE W Dh e A7 4 W) S 22 5 [ 14] [15]
PDGF 85 1 AN m BRI AE KR 745138, B PDGF/IMLA P & A K R RIJR 5 A3, S5 AN )
€ | AR BUE AL ANE . PDGF-A 5 PDGF-B EMI NG, 17 A0 53l i A% rh i 44 2 1 9 AH 7 R g 7 A
MAANBEEIRAS . T PDGF-C F1 PDGF-D & A A€ RFIR 45 13k, AU R e (21 4 Be7E M oM bk
WG - o, PDGF-C ] #4123 7B 41 1 g )5 B W) (tissue-type plasminogen activator, tPA)¥i, 1l PDGF-D
) 75 R BB 41 V5 T )5 075 ) (urokinase-type plasminogen activator, UPA)BIG[16]. PDGF 7547 P4 975 31 A= 21
TERZ MR, Blawti kI, PDGF-A 515 ML A3 Kok FEAE A0 (1)1 W L40 B3 A2 455K 17], PDGF-B
EE/NRIERE RS WIS R E A 40528 A 1 i 57 B 0 8 775 J7 L S 2/E H[10] [18], PDGF-C 5%
)R T AR AN o R 0 S i A R AR B DD BE R [11] [19], PDGF-D M5 B LR 75 P IR S5 0%
A Jev e ) 4 P L B bk L T B DR [20] [21] [22]0 TEAE I I R G0 h PDGF 3RIABUK, (HAE O M
i LA AR S, AT R B 2 AN MEE ) PDGF Rk i) B [23].

3.2. PDGF %{&

H 17 E 416 PDGFR 545 PDGFR-aa. PDGFR-AB. PDGFR-af, ‘A1 BA 5 AN aMEEH A 1 AN
NI RIS s R e, AR R AH) PDGF v BURGIA R PDGFR, HHt PDGF-AA.
PDGF-BB. PDGF-AB #l PDGF-CC 5 PDGFR-aa [FlJi —54A 214, PDGF-BB Al PDGF-DD 5 PDGFR-48
44, PDGF-AB. PDGF-BB. PDGF-CC } PDGF-DD 7] 5 PDGFR-of 4H& H¥3G[13] [14] [15] [16]. 1E
WABCARR, PDGFR PLH ) AR 0 7E, 24 PDGFR 45 & - RALRA PDGF J5, " DB %1k
ZHREEY), WMEAE SH2/PTB 4K T ES 71, 0% FIFAHX(E 58U MAPK/ERK
PI3K/AKT HifES, M) iz 50 LK KT SBR[ 16]. #lll, PDGFR-a 25 MG ik &
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M, B OIE. HIREZAN RS EIRE, PDGF-A il PDGF-C K i /N SR G H B 2450
B A A2, 1T PDGFRo 5 K] Rl ok 1A S Ji UL A 5 7% B PR TR 24 A 2 B R I A SBR[ 10] [24],
T PDGFR-A WUl /& 1 Ifil 2 40 A ILE T R S L BLR 5 K2, PDGF-B A1 PDGFR-p e [k i A7 7™ 25 (14 il
EERIEAE T, [FIBAEAT AN 5 [25]. deAh, EAFAE—LA KT PDGFs K& PDGFR 1E A,
58 R I AE PDGF % AE K Rl F U= B 41 ffa A& K 5 F (epidermal Growth Factor, EGF)~ B8P il 21 4 41 i A=
K [AF-(basic fibroblast growth factor, bFGF). 4 i 4= K K+ (hepatocyte growth factor, HGF)Hlfif i 2 55 1]
() F 0 PDGFRa, 514 5 1 B T A 00 PoX i A 1) 26 25 DI AH 9 [26] o

4. PDGF/PDGFR 7ERRBE B B R iR AR iR
4.1. PDGF-AA

PDGF-AA 5[5y B 41 M (138 58 5 P T 15 5 2R BT A G o MR 88 252 i JB I P (R R 5% 8 4 B 52 PN A B
HNIEPEY) TR 7 WA — P AR ER R, WA R B R YIE S, R RE IR R A R, R
R EE AR, ELERRARR RS P R EEA/EM . Chen 5 N[271RFF0KIL, L /MRATAEAE
KK F PDGF-AA R #GE IR p 4121 PDGFR-a 25, B3 PDGF/ERK {55l B 3E Zeste FIJEY) 2
(enhancer of zeste homologue 2, Ezh2){J# 1%, 1fi Ezh2 7] A#lIH] Cdkn2a KR E, (EBELhEE /N 5 &
(1) B AAEIGTE, AELE AN RIES B AR . SIAMECIT R I, 228 /R IR & 320 i 32 4 5 1
S JFERR A ) PDGF-AA 7K-F R BEAHDG, 38 ARV s 41 i s PDGF-AA AT {23 B 41 s 5e K 3% In ik & 2=
Gy, BCE AL U /KT [28] 0 JE DRI 2H SGH 0 A A BRAE B 1¥] T2DM F83% PDGF-A #H ¢ DNA H Ak FEAK 1T
PDGF-AA [IZIARG N, 32 B PR ] B -5 7™ 28 1) v i 5 3R ML 51 AR LA R IR I 19 AH G . PDGF-AA 1E
BN A Rk 2 3 U B FAHCHURI N 7 PR 28 RS 3 B, AL TT Rl A 4% B S C (protein
kinase C, PKC)BE S0 i &% 252 KM 1 (IRS )R 5 2 (INSR) 955 &, BT AKT 3G LR T s =
5. WFFCERBL, NP RS RN — F XUIUS PDGF-AA F63& N UH,  FPREXT Bk 5 & paust 6,
MHT IS BERR 7N T 23R F 5 LRI LA [29] 6

4.2. PDGF-BB

PDGF-BB #1 PDGFR-p 5 IG5 40234 34 J s B SR AH ¢ . WAL Vg Il iz 43 AR AE B R e I IE
ML, FER DR R A Rl Re & AR R DT R ARk . RT3 Tk 75 B 2 18 FR AN
AR, R 2 B IE AR O MR DT AR R B9 sk ) L BER 3R o ST R BN, EWRA 53 WA Y PDGF-BB A& IfiL
B R IRY B A Y R, L DA BE AR T 5 S A B A I I, (3 g 7 4E S A
(R ZF B A (307 TN b S5 A Qs RO e b AR i 20 L B R Al (A TM) P (O BE B A, JFilid BERK &%
N PDGF-B [H3RiE, (K& S AERERE B L& R [30] [31]. 7E PDGFRA 3[Rk 1) v R IR &
(high-fat diet, HFD)[J/Nis 1, PDGFRB RS ARAM b 1 1 (iR 22 bl A= i TR B, b A T
197 2R P B AR g HE AR RIS 1 S RE , SO RO A B B UL B AR R £ [32] 0 I A g A 1S A S 2 A
(Peroxisome proliferator-activated receptor gamma, Pparg; PPARy) & i i 2E il 1 25 ZL 1 55 [ T, Shao 25 A[33]
FER LR /N RS2 B I, Pparg gmhd 5L i 20k n] 19 1 PDGFRA+HT A D7 40 B KT R IR BE 77, (AR 9 AR
PR 2 RS /N@ FRARITAH 2R, I HooSGE R IK R MO B & B AaaS, T Pparg RN 2 28U
07 A LR BT A . SOTE SR B o AT R N RIS B el R I PR A TS o XL 0 A 28007 1
FH R F0 R 3N, 78 1A 46008 30 PT JRER AE JHE A O ) JORE S L, BEAR AR PRI - A I omk #7 ey, FL T g 5 8005
PDGF-BB/PDGFR-A/PI3K/Akt/eNOS {5 5 B #K A 5<[34]. Kk, @it H#% PDGF-BB/PDGFR-A i i 3% At
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RS REARI 7 H T RE S — AT SE H AR B2 107577
4.3. PDGF-CC

PDGF-CC nJ it gL AH R DG, 2 5MRIIA LR i fs A A e 2 AW AR . KET
W], PDGF-CC HAMFEIIEH A ML A BB, W LAt 2 4 4 i A R A R PR 3G 58 . A7 3E AT %,
B0 A R A0 MR AEE R, T DLRE FRVE 2 A AR R R L, 41 PDGF-B. PDGFR-A.
M W iz 2 4 K F(vascular endothelial growth factor, VEGF)3§, BHWI PDGF-CC/PDGFRa 1] LA 22 J5 TH )
PR HE I (9 2R R [35]. X T-Bt VEGF-A Y7 2 IR, 1A B PDGF-CC 1 51 7E i 3
P A R BCR IR [36]. SARR, BEFE &I PDGE-CC 7685 JR I /N s N, [RINHAEBE % 1 A4
RS BN LIS G, VE ST VEGF FEAN B8 2 25 2508 iz R, 138 i1 PDGF-CC mJ 5035 Sk I 5 (1) 1fiL s B 2 [37]
7T, Cox % N[38]WF 50 R HFD 53 F AR W 41415 B E W4 il PDGF-CC AHICHRIE L, W LAY
mE s A b RIS B S 7. FHET PDGF-CC 15 538 8% 35 A S & WA IR U, (H kR
R W ARG P A S FE R ik tH B T W2 A9 B, ] PDGFE-CC ] L3 it 5k 4 12 IR ) A €2 g i 20 2 )
R 2V AR 28 1T 48 o BB 77 1 66 47 - PDGFR -0+ T i 7 40 B R AT 204k 1 € R 7 55 A Co B i P R A 1, A A 9
RILFERFPCE LS N 2 VEGF. PDGF-CC 6K R IAH I, PDGF-CC 231l 5550 M i PDGFR-a+
HLAN A ) = R IAMRFRICEE (1 1 (UCP) I GAE E g T 4k, (RIENLIRRERE = #, 1] PDGF-CC A fH
W PDGF-oc 7] 55 35 B AR 0k S5 B BE B HE[39]. PDGF-CC A % 3 B g 54 o g 07 4 o o g 05 20 98 3
BIFERREORD, MRWTAPRA R S AR S EE, XD PDGF-CC X1 I8 i K B AR it
FIVE AN T BB 40 QAT dad 4% PDGF-CC 5 47 M o4 3% 1 25 B S K A AR 38l 17 iz m
RN R

4.4. PDGF-DD

H#i % T PDGF-DD [ 8 5t 8 /b, A /> & BF 50 3% B H 55 3 ik I 8 5 FF B 40 & IR 7 1 48 g
(adipose-derived stem cells, ASCs)J7r2AHIC. W 5T K PDGF-DD TEZ) K S AEAE A0 ¥ 4 52 4 i b 4 5 5
U, PR AR WL a- L3N 2 H (smooth muscle a-actin, SMA-a) F1-F-i ULEK & [ 4% (smooth muscle
myosin heavy chain, SM-MHC)7E P [1) 2 Fi IfiL & 15 JJL4H i (smooth muscle cell, SMC)FE[HI 5%, 7R ML
BN AL L e SMC R B IR #4748 T g i Zh kOB AL I 48[4 1] ASCs fER—FH R A2
AT RE T4, REREHS S . Ber . LA RERSRAHZY, TS 31 ASCs 4 J5 nl B
LGRSO L RE, BRI R ER S i[42]. AWK PDGF-DD £ ASCs [ 2575414
Rk EZ/ER, PDGF-DD @il PI3K/Akt IEEEHTT ASCs HISEFEFTFE, @i /™= A4 4ok R 4
(mitochondrial reactive oxygen species, mtROS)FIZE R A RLAZRIG N ASCs HIIEFEAITH, Kt PDGF-DD
BN R —FH AL ASCs I, FTLAFIAE ASCs B HLHT A TRALEEHI[43]

5. PDGFs 18X 25480 & A R WL HIFR 3T

PDGFs M55 CIT IR N Tilm AR, HYFZ2 25%)7E PDGF/PDGFR J5 HI{E F Bl i 7~ . 1E4 24
15 L MR i YE T 5 T, Bk PR EE 4N S M /AR AT AR A2 K Bl - (recombinant human Platelet derived growth
factor, thPDGF)# N ] TR0 KITE QME R . R TEE . PagB e i [44] [45], 4LAZASEHGHC
BALAE ] T B i () J5ueg . 90 e 55 2 AR B0VE T o B 5 B 8 (imatinib) /2 B 7 T R RS o
7, & A LASE [R5 5T BCR-ABL, c-Kit #1 PDGFR [, O F TI697 18 MHoRL 4 i = I 15 i ]
JJR - RRREFAEARI AN PDGF 52 Al G AH C O BEAE G PE IR [46]. TR FURIL, B 558 Je xR
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£ T2DM ) 5 3 FLAT B S5 0 B W AN 4 i f RO FE S AT 9 R Lt 22 P L) R 7 156 5 B 440 P - ik 2 fsk
By AP EE 5 € IR 07 48 A8 J Dk PR 98 R, G RUCR AR VR 7 W R B A DRI PR NS T A5 3 58 [47] [48]
[49]. AEAFERIIAR, AR AN — Le R0 24540 (1) B FH 23 S S AR B, AR T e L R ANTE 2 . AT
TR I FEUNCAT DA e 58 2 (R F R D AR PE RN AR 44k, IR g 7 42 S Wt i 5 RS A8 1k 9000, T IA
B 1 JIC JRE A B 1) RS, oA LA 5 PDGE/PDGFR M5 H.[29] [50]. MM 45z — i (Thiazolidinediones,
TZDs)RZWVE NS SLI IR B = B BOR),  REfi I /E T PPARy 55320 VR 154 e SRR N 1) 380, s
MUK 5 22 A U, (R AE /DN BRI e 9 UE s IR T LR e 5, It 0 ) I PPARy II3RA 5l
540l PDGFRA 355 K R EVI[33] [51]. BT WL, 775 PDGFs FHSZ AR E LR G YT AR & T2DM
5 T B IS ENE .

6. MNEERE

AR NI SRR PRI AR R AW T e, 5 AR 2> T W T BORIIR A\ . PDGFs & 324K 2 5y
R FAL MM, FEVRIGRE . MIEEITY . SRk R el EEAE . deEkiF 20t
TR, PDGFs S5 AAAE JRIIT A A RACH I R b AR BB ], JF H 5 A 5 5 8 AR5 &
DIMRC. EEIHATNIE, P5R5E4E 4 PDGFs SXBIME LA 5 R oM fig ot SR AQU, DL RE B i 245 1
RETRI G o IR AIRE RO 1) R R 2 AR B A, KRB 7 K f5 5ilk 2 55, PDGFs FikfF
JUPRILAE A R R 1 K R ) — B3, HAEME R MORIE A B B PR B R R R R . MR AL
T T3 B AT RO L], 0 AT X PDGFs S A2 AL RG YT, BOR RO IR T IE IS0 R 5
AR BT T B
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