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The Roles of Perivascular Stem Cells in Tissue Fibrosis and Injury Repair
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Nanjing University, Nanjing 210008, China)

Abstract  Perivascular cells, including pericytes adjacent to vascular endothelial cells in microvessels, and adven-
titial cells residing in the outermost layer of large blood vessels, dominate angiogenesis and regulate vascular homeostasis
in physiological states. In pathological conditions such as tissue injury and inflammation, perivascular cells leave the peri-
vascular niche, rapidly proliferate and transdifferentiate into myofibroblasts, which are one of the important reasons for the
formation of tissue fibrosis and scarring lesions. Besides, perivascular cells present typical mesenchymal stem cell pheno-
types, which are the main source of in vivo and ex vivo mesenchymal stem cells, and can effectively promote tissue repair
and reconstruction by transplantation or delivery to the injury sites. This review summarizes the characteristics of perivas-
cular stem cells and their multiple roles in physiology, pathology and disease treatments, in order to provide novel insights
into deciphering the mechanisms of tissue hemostasis and the functional reconstruction of injured tissue.
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VR NI S BN ER K, HEAEH LU RS
S TN AW R, YRR A A I TR AN
4 i (pericytes) UM HH S8 I8 9 R 4, If A5
AT (adventitial cells)fE AR H w2 i T 1L i
HhZ, PR B RO RN E R T A A )
H B o

1.1 EZHAE

JE A0 B A7 A TR RS il o &5 22 ol
W E AU b, $05E R KX ROUGETP T 1873
SER 2 I SO/ AL SR N 2 410 (endothelial
cell, EC) H B AW 4a Dhse HI4u . B J w78 K B,
PG ) JE 40 T SEIR S T R A P 2 A 1 L
FE I (basic membrane, BM)H, B Se i L4 K Fl 72
PRI AEAT | T 5 0 58 I8 T R A Al o T AE I
R AR R RS 0 AR A B R A B R RS
JBE, Az BT R KRG . AR =
SR T B RE J | EH O 40 B A% N ] L S
AR,

Ji 2 B B 1 A1 T L4 B (vascular smooth
muscle cell, VSMC)EA f[EEIR, 78 & A RIA R E
1 (vimentin) Flo-~F-#§ WLYLE) & [ (alpha-smooth muscle
actin, a-SMA)FI 22 , Z 54 4748 . 1EiL
B E L ME B AR, 64088 S PDGF-
BB/PDGFR-B. SDF-1a/CXCR4. ANG-1/Tie-2%(55
V4 FE A0 M FE 55 28 PN R 0 B L, e R R % A0 Y
B AHMOTE OGRS, WSS TR E 20
B, BTN, AR S SRR K, HS N
2 B AH B AT P AT [ 4 B R R 4 2 BT, A e
Je ES ek BT BRI L ) £ e i B B 1 X 8, T RS
T 2B, BRI P B 4 M (et 4F BoAR S5 A A
JE 200 B PR A 2 UL T, 200 B P Ok 2 S e 2 e B
JI5 5 1A PN S 20 BT ik & PN P 42544 (peg-socket in-
vagination). [H] BIZEFE AR FHZEREE, W] LESH ) S
LT IRFNANR 4% T U i 4 s 77240, 48
Ji T 3 AR A R B AT U PR B S P B T A
B BRIV IR 5T NS SR I S
TR SO A A AR SRR N R A A
TER N2 R 2 2 B DyRekas . MAaga-,

BRI &b, DRI H A B 4 B A A A — T
JE 24 AR 41 B (pericyte-like cells), 1M 5 P 57 4
JE L DX 3P o LA B RS2 S i 5 W 4 i 45
A RERA R X 2 3, BT, CHRCHRE T — &

B JE UM AH G 1) 73 T FR &4, i PDGFR-B. NG2.
MCAM(CD146)% , DL} RGS5. SUR2. DLKI1Z#T
RINREN) SR, K 43 br S IR AE FoAth 28 204 4 B (n
IR WURAT 4EA S5 3Rk, H s =
X 73 i 240 0 5 LA 1) o 4 L KT B AR 5 e b Ak,
— M 41 L A8 A LI ] 40 i 2R 0A 45 8 ) (desmin)
ANFRIK a-SMA; 78 75 /N Ik 04 JA 40 i [ ) 35 des-
minfl a-SMA; JE 4l a-SMA K IE K- 5 /N5l fik
BN ML E I ET AR ARG, TN A 8 R A8 4k 1Y
DAL, o 20 bs S R BB ARG A7 B A I
R AR RO R R S ahastk, 2
AR — BRI 5 3N .
1.2 MESMELRA

I A B DX 3 3 2 ol 1 i S 1 4 4 4H 23
&, S AT AR TR D A0 PR S % AR R S, 2 A
FRGFRINAE . WREVE RIS . I MR 4L
Bk 2 o0, HAEDh e B BA 2R

FSCET 24 4 R AR A L A A R R A v A
= EORYE T ]2 5] 78 i (primary mesenchyme). [
¢ — 18] 78 JoT e A AN B B R U AH 0 o JE e AR 4
ANFE i (extracellular matrix, ECM), #MiE il £ 4 4]
L] g 2 4 ) i A SRR SCHE 77, 4 I A EE
(AN S ORI, RS2 24 AT A S e o) 3 28 o A
AU, Ah FRINECASN AT DL AT 4 40 L BG B
W] DA S e M LR AT 4 gl B i oAb, a3 e AR IR
Ji. A A4 A (fibronectin) 55 41 il
MRSy, HAAWARR, Rl ediE,. A
JBJZ, B0 I 55 2 e % 2 ) A 48 AR R RS, A
MAEZHEA . I B 98 R ¥ B T 1O FE i3
ik o H LA A I X S 4 B A s R 1 (O
HZED-AWAL), A H-C(tenascin-C) Ml & Hr i
1 (osteopontin) & iA & 38 0, Jie i Al g i 1 o
PR R, IS BUME BEREE . s /1 U,
AR WA O EIRE T, [FR, A RE & 41 4b
FUTAR , BT 4 @ 85 1 I (matrix metalloprotein-
ases, MMPs) )75 P38 0, L4 i 4135 53 [ i 1) 6 B
8 21 24 241 B /UL RS 2T 24 20 B D\ A7 I 25 Joi ) i
PN BT A% 1 I R A O EE R0

1% ARG i 212X (perivascular adipose tissue,
PVAT) B A L8 A0 & 573 K JR R L S
FEAL, JRAT I A 73k /55 5 WA R T R - T R A
& 28 40 f R 755 5 5 4% 1 B kot otk s, AR
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WSS RGN H VI I He W7 40 i id it 73
Ji 7 R 7 a4k 2 (chemerin), 5 IfiLEF 573 AL 4M L
AR 2R EAE T, R A4 Y. PVATR
FLAT R I 7 5K S pU i g IR A iR RE oo P 4t
JrUARERER (adiponectin), 1EHI T8 ILAH i IR K2R
SR , WO B T RUR A Tl IE , et A
B —SE ARG R, A3 I ST R

BeAb, FE M B TR ER I T B LT /N B, AT
WL RIS TG R 4RI R 7is 4e, X 54k
BRI JEAE B AN AAE . BBk LA R I T )
FE VR ORE, DRI, I AR AR A T Y I 5
LM Eh 7375 1 R A% 5 R R, H A A0 ] by
RIS EallIN= g e 8 R MR SVPNIER
Gt It

2 MEREFHpEERE TR T

AR, By T AHIEIRS I E WAL,
Ji BB A0 R A D — SR AEL 20 R BT AR B 1) 22 R 52 3
TIZKTE. 20084F, PEAULT 4% 1B\ PY R Gi
T8 TR N Z AR R 40 A TR) 78 0 T4 (mes-
enchymal stem cells, MSCs)Ft. W70 R I, FERA
FIRE . oI BB WL . BR. . EEE. R
iR, CLARR LRI« BRAL I B0 I (B 42 <10 pm)
RNk (BLAE A 10~100 pm)H 27 7] A0 %2 38 6 S 1
FIENG2. CDI146F1 PDGER-BIJE 40, 43k 1)
CD146""CD45 CD34 CD144 CD56 J& 40 il 2 44 A 8%
FrJEAa e RIS Ik E 40 bR £ A1 CD10. CD13,
CD44. CD73. CD90AIICD105%: MSCsE [ br &4,
TEARAINGE S T EA AR R CE 1 ee
T LA A AR /0 B PR P y S5 J A F J ,  e) 5%
1 XSRS IR I A LI RERY . 41, DAVIDOFF
SEPVR I, M Z WREIR £ e 2B 52 TR o 4a i (ley-
dig cells))& , #1221 540 55 (1 *(nestin®) 1 L ~F
TE VLA B AN A 4E M AL BE Y Y 2R o-SMATR
B, 5% 53 A N CytP45 0™ 52 R 1) Joid 248 Jf -2k 1T H4 B

B A ) 22 Re A, SCHRIGARIE 1 I8 A IR
P 2 RETE . 20014, ALESSANDRIZ: POUA A %
72 11~12J8 NG F 3 k3 FF 4 5 CD34'CD31 4
o, I B A TR R A 4 RS S T A
CD31'vWF' L& W B4 /- I RE JT . 20045, 1R1F
WA\ I T —#18 SSEA-1. SCA-1. c-
kit. CD133. CD34. Flk1%5 2 P 4 i ks 4 ) 1

BN, SCA-1" IS 41 R4 B T 744 N 4871k
AN, FETE ApoE  # R /NR A 2 5 Bl KRR
BEALBER A . 20124F , PEAULT#3% [41 b\ P*HRE 1
—JKRCD34" ML AMELE, HoE T2 28 B 3k (B
1£>50 pm) MR X3, 2307 G H ) CD34°CD146
CD31 CD45 [l A1 I 20 i 7E 4K 1 3 5% Ja 3145 7o FE
eI R I MSCHRAMIELR AL, =22 A TEE ¥ MSCs
YA . FEENE, CD34°'CD146 I A 4
CD146'CD34 A 4 it B A7 SE s kiR A8 b e /o, HLA
##:0.1 mmol/L ANGPT24bE 72 hj5 n] ik A A
#HIPDGFR-B. CD146. a-SMAFING2%% & 4 bz &
Y, TR B A 40 B 23 A R e B, X
— W FELRAUE 1< H 4 M P ) I /E E %8 (vascular remodel-
ing from the outside-in)” %15t *),

XF b MSC5 I A Bl TR B ke, B 2
YBEA ST Z AR HS B E H A o
PR TR S PRI S A AL, R AR P
I B 40 i3y MSC, (ELIfL & & FEL 40 o 2
HEIAMSCHYE ZRIEPY, bk, 2 It 70 K B0, i
20 B E S T I A X35 I8 JA %2 A Lepr”
I/ & 410 B 33 -4 i [R] 7 (stem cell factor, SCF),
R FFIG 1T 40 M B X D Re; R K & I, FElSs
B EF Mk (dorsal artery)H] PDGFR-B" & 4H f /£ 3= 5
Jik—P: Ji—H ' (aorta-gonad-mesonephros, AGM)[X 1
e I3E PN Rz 4 A3 i 240 )38 A I 4 4R 14
ML R AERS R, I B AN E T I
AW, ENTHR T S5 THLRKE. &
BIIRE. W18 555 2 A A B B

3 MERAEBETFHESSHEAFENER
R

WEGETT, ARGl 54 ERA5% 4 AT M P,
AL A7 AR, ARANE R B A IR R
RIER T E, SEUHSAES. ek,
BB BET4EAnM . B SRR 40 AN i i
Y PRI A T B LR AT AR, 3t TR A 40
AR IR ERIRER DR,

2 RS BT 4 41 M SRR 1 o 1, DR TR
N ERTE B RN R 7 T 5 B Al 1) 3R TH A B 4 Y
EEEAHEEM. BHAREBRIFEMRSE . 20154, KRA-
MANNZEBI R Gt R g 7 Gl L & T4 fE £
TN BRAF A Y Hp ) 3 AL A2, TEB AR OIS
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Table 1 Role of perivascular stem cells in tissue fibrosis

RS

Disease system

PRI

Disease model

Feor s

Transdifferentiation pattern

RS IEN
Rescue path

Glil" adventitial cells transdifferentiated into

Notch3'RGS5"PDGFR-a pericytes,
Meg3 PDGFR-a fibroblasts and Colec11"Cxcl12*
fibroblasts transdifferentiated into PDGFR-

Ablation of Glil " cells attenuated
vascular calcification

Tcf21" fibroblasts transdifferentiated into Postn® -

Knockout of Nkd2 in fibroblasts
reduced the expression of collagen-
related genes

o PDGFR-B" myofibroblasts and fibroblasts

PDGFR-" pericytes activated and transdifferen-

Pericytes transdifferentiated into myofibroblasts

Pericytes transdifferentiated into myofibroblasts

Pericytes transdifferentiated into fibroblast-like

Pericytes transdifferentiated into fibroblasts

Delivering exogenous bone marrow
derived-endothelial progenitor cells
reduced expression of PDGF-BB
Blocking STAT3 expression rescued
kidney fibrosis

Spns2 inhibitor blocked S1P expres-
sion and transport in pericytes, and
suppressed inflammatory signaling
Inhibiting Glast" brain pericytes re-
duced scar formation

Imatinib blocked PDGF-BB/PDGFR-
pathway, inhibiting pericyte transition

Cardiovascular Atherosclerosis combined with
system chronic kidney injury osteoblast-like cells
Myocardial infarction
myofibroblasts
Cardiac fat-related heart discase =~ PDGFR-B" pericytes transdifferentiated into -
intramyocardial adipocytes
Kidney Kidney fibrosis
Kidney fibrosis
tiated into myofibroblasts
Kidney fibrosis
Kidney injury
Central nervous Spinal cord injury
system cells
Spinal cord injury
Liver Kidney fibrosis

myofibroblasts

Hepatic stellate cells transdifferentiated into -

— RHE

—: not determined.

JHRE S BH A #E T , 8 & T K Bh ik M 2% itk
AR /IN LA A B 40 B (1T - il B A IR ) ) Gl
YK E I I3RS a-SMA R RS | 0 4 & B+
S 2 WL AT 4E A M 1) 32 ok R 2 — , IRBh 2R 44k
5 53
31 DIMEAHENKER
20164F, KRAMANN A BAPH 38 1 Glil* I
B A A L AE I B kA 4 B AL R 2 5 0% o AR I
BB, FHAE T LAE B A 40 P s B S A
1 B < BEE L R B ApoE~~sh ik B FE i AL BE &
‘r PR 10405 /8 R, 13— R £ 3k 5 rIGLTT
I A FEE 248 i w3 % 22 I AR SRR AR I, %
A6 9 2 B 40 B, 0 R I Ak, T R G 4H
600 T 9 e L AR AR . O T A 44 T T,
JRUE A W T8 S 7 RO WU FE /)N BB AL & 28 41
RO, bR A 2 5 R EF
HEAMBOTEZ AR, (ETef2 1 Bl A7 4E 40 B % 431k & Postn ™ HJL
BT A 20 0 1 3 ORI, % 734k J5 ik Collal M1

PDGFR-a*7, [t 4b, 38 i X% SOX9* 1] Jii AH & i 7~ i
K I, PDGFR-B 40 M AN AT LE T 7 Jok I 7 B, 3 43
A T A AN ML FIPDGFR-o B 4T 4E 4 b, 3F
AL A O LA T 197 48 B 2 5 00 2 IR D T 1k
FH OGO LA R FE RS (A BRI, T A
I 149 o I 5 A Y, UL RS 4 20 PP R I
JE BB T4t i 2 A 7 1) % B AR ML A SRR T H A7
TE2 5, Bl — R
3.2 BA%ENER

20214, KRAMANN [ BA B33 o 480 i % 325
A HCR 5 23 B v IR 40 AR A R R A [A] 5T 40 Al
WAL AR, KBV I Postnkric i AL 4T 4 40
Jif] 3 B K JE T Notch3 " RGS5 PDGFR-a & 4 it
Meg3 " PDGFR-a il 4T 4E 41 fid 1 Colec11"Cxel 127 B 4F
4520 ; PDGFR-o' PDGFER-B" (1) UL 2T 4 40 ff A1 ik
2R YN AL BT B R IR R LAy ) ok LR
F 4 20 P S P 30 O Nk 2 AT F4AEC 411 40 25 5 AR
KOy RIS . SCRRIRIE T B LT 4E AL T6 7 1R #E 1)
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o3, TE NSV B 1345 Hh 38 Ik Spns 2410 1) 751 BEL W 1f A
JE A S1PFRIE J 73w, T FEAIK Cel2 TL6+ Cxcll
HICxcl2%5 RAE Tk &5 11 ££ Foxd 1 [A] F A1
ANERZN L P STAT3ZIA , 1) 8 Ui 3 B 38007
BEL 1 J) &40 Bt ) LB 2T 4 40 B 5 4 Ak 5 ANEPESS T8
8 >R U B PN B AEL 4 i mT # #1) PDGF-BB E i 5] i 1Y
PDGFR-B"Jil 40 f i S % o3 Ak, Feoe B W Al if
WA, I8 B AT A A AR, 2 22 0 s RE 1042
3.3 WERGAHENKER

A REIR . A5 B 45 i ot 4 AR e
B G 2 1 i 8 1 28 R G i e 55 2 P &2 R B0
A i AR JE 20 (Glast PDGFR-B'CD13*Tbx 18 a-
SMA )& £F EALJE IR 20 23 1) 32 BEAH Rl 7 90 7R/
B T 02 DA AL B A L 4, A i A 35 ol A e
JR AT YA S SE R KA & B T, R R TR
/I B BEL T Glast™/) 310G & 200 At 438 B ] 1 2 2> 47 4
B IR X R AR . (ERkizsh ThRe Ik &, 3 0 8 40
AT B0 - A 00 2 (R B AR G ek, R
F A7 0 % JE (imatinib) FHL T PDGF-BB/PDGFR-B, 7] 1]
AR BB 151495 /0 BRI ) 40 ) R T A 4 R A AL, Ik
T AEIEIRTE A IR BRI 90 BT, AT A2
BEEH L . BB ThREIR T,
34 BFBEAEER

TERTEF AR B, ECCLIFE S 1 /) BRUIT &1 4k
AU AT BT B2 IR 41 o (hepatic stellate cells, HSCs, [T
1% J8 48 1) F1 Collal . Colla2. MMP2, LA K LK%
A AR EPo-SMARIE & B & T &, dlihis
I3 2 B, HSCsal LR ZF 4 240 Mo % 34k, FLAE B
RS FE A bl SRR L R GRS T A R A AN
I3 AT T AR A T AE MR P R A A 2R
DL S~ L2 4k A e,

P AT AL, IR 4 P A Ak R LR T 4
Y M, S A A A R O A% I 5
5 2 P 4338 B AR 4RI (1 R AR R R B DA 2K,
T BE W7 FL 4% AL I R R )y T SR it T 1 2 (A 1SR
EQINITIE I

4 MEFAETHRSHAEEER

I 7 JE B e A v A AMSC, B ] B E
By R RES. FaWmEMAEE T Bk
RS 3A, HAME AT E s 5 40 i 51k Fa s H+ (1
FIEMHC-I. AFIEMHC-IN), Kk 32 M T4

Lt 5 5 H LA AT, BT WA
TNAR A B, AS[F) 20 3RS (1) i ] ] 44 A R
BT AE 20 23 B A [F) 7 e 30 R S RAB S RE 7. 9,
JIE o 2HL 3 SRR 1D I A ) 4 i v 36 o R P A £ K B R
Tt v P T D 2 A =, i B LSRR 1 ) 48 B mT LR UL
PRI 7N BRASE RS o R VAR 3 A, 7 5 A I
ORI ) I AR ] - B D P R 3 3 IR I A
IR B A, SRS (R2). LR A BT A i dE
R H A Rt i AR R A RS 5 D
E,

T EAE N R B A — 2 AT A A AR
REJJIIAHZY, FL s PIFE 2o B e R AR 20 40000 AE
B SR E DR 2 VR I R M I A
RN FEZR 2 RIE. AR, BLn Lt
o IR XSS i 5K T A8 B34 B, FIH CD90,
CD44. CD73. CDI105%brEM HEE M Lo tt+ 5 B
i I MSCHEAR S M LA i SE46 T 8 BM-MSCJE
R 22 /INEEE R, LA T O U RS /N B R o
A Ihge OVARE, et ONIH L AR B, LI
S ONE I R TR IS B AT b AR, A
APk CD146°CD34 1 & N B JE 4H i 431 CYR61
ANG-2. MMP2%Z: £ R ML 28 A 7, ¥ fradid %
15 CYRG6 1) J A 0 Ji J5 S B DR A A A 22 KRR 4 )2
W, AR R T e AR . 2R
A — LW 7KL, CD34°CD146 15 P4 JIE I/ A M i
41 F1 CD146°CD34 J& 41 id 35 rT FEARSME T o0 N
vWF'CD3 1" 2 PRI, (HAE AR A1 L5 s 24 i
AL T TE R 2 FROIR S 5 /NE &),
CD34'CD146 1 5 P4 R L& 7R 40 B Ad N 5 A3 Tt
SERIT GeMATRET UG Fr b AT =4 Bk 72 ),
HMEZNAE HIF 1a. VEGFAZER I A i K 1R 1A
JEE 52 T a1 AT E AR AR R R AT (i
JEAMIgE . ME SHIZEER. NERZHESEE
REITKE Y,

B iy 8] 78 o1 - 40 i A2 i ) L MSCI B 2R IR, i
R Z N THERGIGIEE .. 2T Y
T B B s M 6 97 55 P AR IS 2R A0 10
I XA [FIMSCH5 72 i [ R IE R AT R &
B, S5EEE. P AR SURIEMSCHILEL, fRfE S
ARG ) LRIEMSCRIE — RAVMBES . 1T
. dMH BRI A S EE Y, DA iRy /KT
) TIMP. VEGF. IL6. PDGF&4{E I 5 A4 i A 7,
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Table 2 Application of perivascular stem cells from different sources in tissue repair

IR J B4 g R 4 ARIR PR A KT 5 RITRCR
Type of perivascular stem cells Cell source Disease model Delivery method Therapeutic effect
CD146'CD34 pericyte!*”! Adipose Athymic rat with Hydrogel Increasing collagen deposition in tendon (with-
achilles transection out significance)
Increasing peak load failure and stiffness of
tendon
CD146" pericyte!™”! Human exfo-  Bone defect model- Subcutaneously Transplanted cells could be differentiated into
liated decidu- ~ immunocompro- transplanted with bone-forming cells
ous teeth mised mouse hydroxyapatite Forming osteoclast-like cells and repairing
tricalcium phosphate ~ bone defects
CD146'CD34 pericyte"®! Skeletal Acute myocardial Intramyocardial Attenuating left ventricular dilatation and
muscle infarction mouse injection improving cardiac contractility
Reducing myocardial fibrosis
Reducing host inflammatory cells infiltration at
the infarct site
Promoting angiogenesis
Nestin"NG2" pericyte!*”! Skeletal Muscle Intramuscular injec- Participating in the formation of new muscle
muscle injured mouse tion fibers
CD146'CD34 pericyte®®! Uterus TUA rat Collagen membrane Regenerating uterus endometrium and myome-
trium
Promoting angiogenesis
Recovering fertility functions
CD34°CD146 adventitial Uterus TUA rat GelMA microneedle  Regenerating uterus endometrium and myome-
cell®¥ patch trium
Reducing fibrosis
Promoting angiogenesis
Increasing endometrial receptivity and recov-
ering fertility functions
CD146'SSEA-4" pericytel®” Umbilical TUA rat Intrauterine injection  Reducing fibrosis
cord Promoting angiogenesis and proliferation of
endothelial cells
Recovering fertility functions
CD146" pericyte™ Umbilical POF mouse Intra-ovarian injec- Recovering regular estrus stage
artery tion Increasing the numbers of primordial and

primary follicles
Recovering serum estradiol (E2) levels

TUA: & 5 Hii%; POF: U LR 52,
IUA: intrauterine adhesion; POF: premature ovarian failure.

I H B A S R ] R

ECALBE 5 AN [F] B KR B MSC A IR, 5 H3d I
JRERUS ) MSC A K I i i Jik e 4 e AR B, I 5 30 fik
JE 40 AT R 1A CD146/AKT/FHL1/Jagged 115 = i
8 DA K 55 73 i L6, FAT 5 5 B AR A2 I A8 2 il e
71, Bl 2 TR T Rk a5 O S 5L ZE W A )N BRBE Y
Jei A ROV e X I L N R kR 4R T
REVIR S 56520, g Ji iy ML/ ) 400 i 2 . TR B mloh
SEFE R IT YDA BEBE L N, AT 4R A0 i i A
5185888 7), HRRERIE MSCH SR AR EY, U7
BRI S 22 B SR 3 /N SR i L 55 23 W 1

R, IE &R AEKINEEE, R 7 HAEWPILIT T
B R B R IR,

LEAb, T A T4 ME L 76 CYPAL
CSF-13U4IIIHT:, 43l PEDFHUM A PEREIE . (47
270, R R e A P T I E 5, 3
FZ 6T 4E(induced pluripotent stem cell, iPSC) K 1
Pl 25 U 241 il 42 PDGF-BB 5 3 35 7% J5 3145 1 8 41 B
FEAARL, JC-5 N 40 BA AR AR Ak AR
R I A e DA S A I B R D R R 7T, 8 SR
KPR 2N AR R AR PR DI RETR . I3
PR TCIR T, FEBR L IR AT Hh 4455 i fivi o e e
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Fig.1 Characteristics of perivascular stem cells and their roles in tissue fibrosis and injury repair (Created with BioRender.com)
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