T AEF 2022 8A%51 4% 164 2719

+ —+= .;l-|
BE - BRI doi.10.3969/0. issn. 1671-8348. 2022. 16. 004
M4 B % https://kns. cnki. net/kems/detail/50. 1097. R. 20220506. 1616. 002. htm1(2022-05-06)

ECM/SVF-gel %t Coleman BS R 34 9748 R 75 K B 8 B
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(FE] BHEy ISR E T % 845 KR (ECM/SVFE-gel) 5 Coleman fi§ B & 75 4 &k 7% K R 4] @ 49 77 3%
AT, AR ECM/SVF-gel 3t 4l @& &4 A ALH . Aik HIARE 250~300 g #9 SD # M K & 10
ROEEERHERZEE ZHTBARER. RAEUAAARI0mm AR EFEE TRRA T IR E 2 AMAEE Lk
B & 4 TR & 5F 69 R A 4k Coleman-4 48 3% 7 £ (CMD 2 ECM/SVF-gel-CM 4 51 4 T 2 A4 & . F A
& @ &4 100 pl, 5 R4 % A BA, 2FxE4@AKEH 3.7.10.14 XA L3+ oo al | a4 %,
FEREH 714 XIBRA @ % 08t 4T CD34 £ 0240 § &, 15 A B3R % % o MR 36 4% 7] & 4 ) 5 = 1t
Coleman-CM #e ECM/SVF-gel-CM A ¥ B F — & L @£ ¥ B F (EGF) s & 4F £ 4 ¥ B F (bFGF) | &2
FAREKRAF(VEGE) it A K A F(TGFRORE AT, R 5 AM6 @I, B A4 &L LA
SEAHIF A ERESELS . Z2FALITFEL(P<0.05) ., # A 0% F % ;B4 ECM/SVF-gel-CM £ ¥ A
F——EGF .bFGF.VEGF , TGF-81 & KF3 & F A 41, % + EGF.bFGF.VEGF k& K -Fibik, ZFH A%
it &ESL(P<0.05), £t 15 Coleman fi§ by b4k, ECM/SVF-gel Rt 4 o kK R4l @A S R Ik, &
VERME TH A BT F ok Bk ERAFHR TG,

(XA W RRTFaRERBAHRE A 4B RR;C) @34 =%
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Study on effect and mechanism of ECM/SVF-gel compared with Coleman fat

in treatment of wound of diabetic rats
ZHAO Wenyi"* ,YANG Zhongyu'? ,SUN Xiaohan',SONG Peijun',XU Jing'
(1. Department of Plastic Surgery ,First Affiliated Hospital of Bengbu Medical College ,
Bengbu y Anhui 233000,China ;2. Tissue Transplantation Laboratory ,
Bengbu Medical College , Bengbu , Anhui 233000,China)

[Abstract] Objective To compare the effect of ECM/SVF-gel and Coleman fat in the treatment of dia-
betic rat wound, and to explore the mechanism of ECM/SVF-gel in promoting the wound healing.
Methods Ten SD male rats with body weight of 250-300 g were selected, after successfully constructing the
diabetic molding by intraperitoneal injection of STZ,two full-layer skin defect wounds were made in the back
of the rats by the tissue biopsy instrument with a diameter of 10 mm,and the pre-prepared allogeneic Cole-
man-CM and ECM/SVF-gel-CM were injected in two wounds respectively, 1001 at each wound. On postop-
erative 3,7,10,14 d, the healing situation of each wound was recorded respectively,the wound healing rate was
calculated and compared, and the wound skin tissue was taken on postoperative 7,14 d for conducting the
CD34 immunohistochemical staining,and the ELISA kit was used to detect and compare the expression levels
of growth factors EGF,bFGF, VEGF,and TGF-81 in Coleman-CM and ECM/SVF-gel-CM between Coleman-
CM and ECM/SVF-gel-CM. Results Compared with the wounds injected with Coleman-CM, the healing situ-
ation of wounds injected with ECM/SVF-gel-CM was better at each time point,the wound healing rate was
higher,and the differences were statistically significant(P <C0. 05), and there were more neovascularization.
The expression levels of growth factors EGF, bFGF, VEGF and TGF-1 in ECM/SVF-gel-CM were higher
than those in Coleman-CM,in which the expression levels of EGF,bFGF and VEGF had statistically signifi-
cant difference(P < 0. 05). Conclusion Compared with Coleman fat, the effect of ECM/SVF-gel for promo-
ting wound healing in diabetic rats is more superior,and its mechanism may secret the growth factors to act on
the wound through paracrine pathway.
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Jiig F07 3K V5 41 i 3 5 i (ECM/ SV F-gel) J& — Fif
XF i 7 AT TR B %) ) BT A AL B S AR A 1 BE KSR P
JoT o AR b R e TE AU A O S [ B A e
BE ) HLA A W 1 M Y 20 M Ah 5L BT Cextracellular ma-
trix, ECM) 1 Ifil 4 % & 4 43 (stromal vascular frac-
tion, SVF)', % F Coleman fig i 19 il 1F i 2.
ECM/SVF-gel K51t Coleman i Jlij i 2 filf b 75 47
AT PP BB A A 0 BV AT R A, LA A e R b i e
B0 A0 BRAGTIR 107 20 23 v 1 BT U7 A0 B A e R BR
BN T AR A5 1 & 2 IR 7 R 95T 40 il Cadipose de-
rived stem cells, ADSCs) fil ECM [ 18 & % i,
B A WFFEIIE 52 . ECM/SVF-gel A b 41 40 A= K A
¥ B B 2 4k A KT (bFGE) LA N B2 A K
5 (VEGE) 235 K -+ 42 2 K BBk I 1 B2 e v i %
FEE" . ABFIEAS ECM/SVF-gel 5 Coleman Ji§ i
TRITBE R K BB ST G AT TR LG IE X ECMY/
SVF-gel WAEMHLEI#E4T T WP ERBE B 780 h K
i ECM/SVF-gel 6 7 4% IR i 3 B0 A1 1 52 ft 3438
WA
1 #RE5FE
1.1 ##
1.1.1 % kR

BEPR i ALk I 14 H 300~350 g ) SD K i,
HEVE . 8~9 JA I s BE W7 (AR BLIE T 5 H 350~400 g Y
SD KB, EPE . 6 ~8 J& 1 5 52 50 AT B W T 10 2R A S
K shiy bt . S B b ok sh A i kb B I A Sh
AR
1.1.2 &K 7

FEO I 13 (FBS) I f MM CLARK 24 7
Kk K Eagle 8% 3% 3t (DMEM) /F12 B 37 5t | =
DMEM #5555 W R £5 22 vh il (PBS) 11 [ 3¢ [ Hy-
Clone A W] ;40 2 R WS 5 55 24 8 Z B A
b5t Biosharp 22 ] SEMRE B R (STZ) AT R HT
MM E B Yeason A H] 420 2 B H B A4
PER R W B AL 5t Solarbio 24 W) 5 Jo/K LW — W,
KA AR B i Macklin 23w K B3R K 41 il A=
£ A ¥ (epidermal growth factor, EGF), bFGF,
VEGF fi#s b4 K F Bl (transforming growth fac-
tor-B1, TGF-B1) i il 3K H 92 W Bt 12 46 CELISAD 1251
N B R AR Y R R F
1.1.3 % &4

100,40 pm JER, 0. 22 pm P8I B 3£ E Bi-
ologix 24w . 2. 4 mm & /K % #:45 W H 8 e 1LY g BE
J7 .10 mL {EGE8IW A L KDL 24 6], @i TAE G W
B BRI A ) TR AW 3 R R R T
o B A7 R B AL 18 2 R B A A AL B0
HLCRM2245) 1 H 8 LEICA 2w . & e 1 B 75
Eppendorf 2\ &), 5 3 50 HL (Multifuge X1R) | 41 ity
B A 40 B £ E Thermo A H] .
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1.2 F#
1.2.1 Coleman g W #= ECM/SVF-gel # 4] &

PR E 350~400 g 1Y SD K BRI G B & R
2% 0 W0 B 5 0 T T R A i O BRI B3 A g .
JCBE PBS [ & ik, 2 BRI s B A T B R L
B I BT YRR T 444 3 min; I AGE # TG PBS,
672 r/min B0 3 min A TR Z K B 45 4 A 2 3¢
B o 0 T 2 0 B 0 41 8L B0 h Jir 75 19 Coleman fig iy .
B0 F K Y R 1D A 2R 45 B FE KN 43 Sk e AR BE s
HANMTELEPE2/3 AN NEKEEREA
AT H 1/3MAL S HERIIAL . UNER
2.4 mm PEI/REREERE 2 D 10 mL 345 4% AR
B RE AL ZUE N HE R B AR E 2 (10 mL/s) . R
AL 2 min, il HLAR 5 20 R 2L BE Ak 3 T 58
R N I 2 2L BE AR 5 5 = 85 B g 0 5 4 1 58 LU AR
HEIRVIR G BETUNEN 2.4 mm & IRE
AmiEN 2 4 10 mL {ES AP, B A HEEY
30 s 5 1 120 r/min .0 3 min, 1] WL FJ2A KE
LR ZM e WA DR K. U R EEF R EOE
AR AL F 2 2T I BE RS RE B 5 R R T T
ECM/SVF-gel ™", iL[& 1,
1.2.2 AKRBETFHKE

SVF 4% L 5 X107 3 2k . o 45 #H 1 5 &2 (1)
ECM/SVF-gel & Coleman g . K154 i #H o o &
Y 2 AN () 9 B s 2 2R 0 4 #8 A T25 53R
BAREFRP AR S mL 58 285 (% 10%
FBS) KB I E T34 5%C0O, .37 C 5 3744 7
H 24 h, 24 h )5 NIKE &5 35 2 (conditioned me-
dium,CM) L DMEM/F12 1 3% 5 (J& FBS) ¥ 15 3¢
s A R R A R L BE SR 24 h; 24 h 5 40 i
B SRR Y B W ARGl 3 100,40 pm JE M, 22
% 240 L S 2 20 7 s AR DI, 168 1/ min B§.0> 5 min,
B JE I B 3EWGE T 0. 22 pom N IR PR B BB AR
EE T, BT —20 CUKFH B H
1.2.3 #3HBEBRRAER

PEHUARTE 300~350 g ) SD Mtk KR 14 H,id
NYER SR 1R JEAE B ANEE K12 h J5 4% 55 mg/kg —
WHERE i g 12000 STZ Wl . w4 1 A5 Kk
SMBE AR b . 25 M i #E B & 16. 8 mmol/L, KA £
2 IR 21 R EE DA% 5 B AT A o A R )
1.2.4 23 XKRAABEAREHZRLG TR

BB ASE B Dy P R B s R B (14 FD SR ARG B b %
iSRRI . LA BL AR 10 mm (19 2 235 46 8 78 K RLTY
FIVEE 4 10 mm [ 4 )2 K Bk st 8 1, 5 2R R 2
BT BEHRAA ER 1T em WHRIEREIR H B T 00 .
TR 4-0 Je Jp ks & A~6 &, LABG 100 J8 iz ik 75
LU PR I £ A DU ~ SN ES P

¥ 14 B RN A 4 (Coleman-CM) 1 B 41
(ECM/SVF-gel-CM) #4 H K ELUE Y 2 A0 1 #%
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BE DLV HEAT BEAIL 43 TC » ABCAT i » 2 A6 18T 4 0 O A
#H (Coleman-CM) 5 B % (ECM/SVF-gel-CM) , % 4>
BITE 35 100 oL, Horp 20 oL 7 578 Y T A )5S, 80 L
TS B T A L (4 A s B AR 20 pl) s R S8 BR JE
IR SO Em, RER S, R5iEg2dan T
TR TS PR R .

1.2.5 WA
1.2.5.1 XHAEALE

14 HKRBRAEEZ],3.7 d, A& 10 HKRA
J& 1014 d #4760 U S A AT BR L 6 UL 2% A T A
1.2.5.2 #l@fs

Wt Image J M & 14 HK B A0 A 5
BPZ0.3.7 d. DL K& 10 HRBRARJE 10,14 d 8w m R,
BITH A G % = CRITE ) 4h AR — 360 A B A /61 1
146 1 AL X 100 %6,
1.2.5.3 AAABALFEENR

ARJG 7 dBENLPEZE 4 HORBAEIE, R 5 14 d 4%t
Tl 10 HORR BB m & k4 U AR U0 s i AT
CD34 5 20 204k 2 Je £, 55 T W88 AR 148 T8 WA
B B et B R AR il i Tmage J PR 45 414
AT BH PR G €025 B AT 43 B L O 43 B Bl 3 45 4 BH P
o
1.2.5.4 A KA T4

Fi L ELTISA 370 & 09 5256 20 B8, K I 2 b 45 1
g (CMs) B i 4 Fh 4 K B F+—EGF, bFGF,
VEGF . TGF-81 ik /K¥F.
1.3 %it®am

K SPSS25. 0 B F 3k 47 G it 43 #r . it 1= 8 DA
xts Fon, KA Wilcoxon B fIK 5, A P<<0. 05 K
EREZITFEX.

AZH

il flrl_'ly

BZH

2.2 CD34 ppmpib e &R
ARG 7 d B mNH BB T B AEmneE.B 4l
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1 i
7¢ :Coleman J§ i ; 45 : ECM/SVF-gel; IR W%%, 5 Coleman Ji§ i

HeA . ECM/SVE-gel J5ty 8 im 4 Jik .t i .
1 Coleman f§R5#1 ECM/SVF-gel By & &

puiiT Ey1aE
AN R e

N

2 ARIEMZ s A ARG 14 &l WAL T A A T 5 ECM/SVE-gel-
CM () B T 5 A BG4 T 22 0 A 7 5 Coleman-CM (1) B 1t , i 45 15 10 56
RiF.CIETFRLEES.

2 X B E AR A

2 & R
2.1 4l@EfsE

B 41001 @ A R BT A 4L A AARJE 14 d
A T A 4 2%k (82. 04 £3..84) 26, B 416 T AX £ 5 W
BH T (95, 54 +£3.57) %, @ i FE A B 2 ¥ E AL,
WA 3.7.10.14 d QI A AR LA 2 R A %
HEE L(P<C0.05), L& 3,56 1.

ARE10d ARE14 d

MY Bk 19. 304 % . A 41k 14. 276 %, B 4L
MAE A BB A S 2 LR S 14 d O A= 148 i 9
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AR REEE 3K, B 4B PE e 5 b 9] ok 32.72600. A
40 26.155%, B ARG 7.14 d M4 A i A
HZ, ZRAHEI¥E L (P<0.05, ILE 4,

£1 ATAHEESEACNERARLE(TLs,%)

215 3d 7d 10 d 14 d

A4l 30.9945.03  42.98%£8.38 61.12412.63 82.0443.84

B4l 37.99+5.81" 60.49+6.73" 82.2143.85" 95.54+3.57°

“.P<C0.05,5 A AL,

AR B

ARig14d

8 i
C D= ¢

& 4 BIEABLR CD3M4 AR FELERE(X20)
2.3 AKBEFAREKF
A # EGF .bFGF,VEGF,TGF-81 33k /K ¥ #1%
F B4l. He# EGF.bFGF.VEGF ik /K fk, 2
S Gt L (P <C0. 05); TGF-81 F3ikKF Ik
L ESEGIFE X (P>0.05), Lk 2,
F2  ELISA W 2 48 CMs KB FkE

(z£s,pg/mL)
215 EGF bFGF VEGF TGF-p1
A4l 3.354£2.00  4.73£3.30 133.28-87.82 14.28+7.23

B 14.39412.53% 11.75+5.97" 414.39+37.41° 23.77414.03

" P<<0.05. 5 A4 b,

3 3 it

Ph Coleman Jig JJij i) il /F & #2 h H it . ECM/SVE-
gel JETE 284 J5 22 1 HLAR A 0 FN 500 J5 3RAR 1) & A
FE W AR 1 5 A s v LR LT AR BUIRAS R 1 ECM,
SVF F1 ADSCs 9 5E i AR B 7T 3 55 M kL AH LT & F
FHE SVF 408 %% 1 Coleman g1 - ECM/SVF-gel H
Wain) ECMURJEEH Bt aa %) %
Z NIRRT ADSCs $2 {138 B A A7 1Y 3 3R 58 1Y
YRR S TRV B 38 2ok 300 5 48 B AT oA o £ 2 240 1 35 5 L S
S o A e L AR BE T Z Ry AR KR 4 W O e T
I A4 P

A AT ELISA R 1y 4 FpAE K B+,
EGF nl fi¢ o I 5z 40 il . 5 £F 4 40 i 34 58 ; bFGF n] g F
M5 A B s VEGE AT A F 055 o9 B2 240 M % 349 9, 42
HERT A LA TE 1 TGF-B1 7R A8 #F 45 28 ECM (40 i Jit 2
I ZFRN % 8 145 2R 10 Rl i o REAS 4 okl e i

AHIFFE L A 25 440 15 57 3k (CMD AR 5t B Sk T 41 g
[ 55 43 WA 7 0 G op A 9 45 Bl AE KB L A B R
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AN . I Ak 4 Fh A K A F7E Coleman-CM
1 ECM/SVF-gel-CM H 3444 A [a] 2 FE 1 3k , ECM/
SVF-gel-CM 1 EGF,bFGF.VEGF 7K ¥ 0] & & F
Coleman-CM, 22 B A % i1 2 XL (P <0, 05) , jIF 5L
TH# F Coleman JIg lj » ECM/SVF-gel RE /W 8 £
14 KR F——EGF .bFGF I VEGF ., 3 LA 3545 W 1)
WA T 01H ; £ 48 ECM/SVF-gel-CM 1 TGF-81
AT F Coleman-CM L fH 25 S JC G i 24 78 L (P>
0.05) ;38 BUZ AE K N FKF 2 7 gt 22 3 iy
PR AT 68 Ay S 0 B A ot 7 IRV O R A A7 ) TR A K i
BT — B 1 AR K R R RO 2 Uk T ) R
SV VR AR I S EORE AR K R T i AR

AWM LR 2 B CM 43 97 5 2 88 IR 9 K
TR m . B ARG 3.7.10.14 d 41 1 A& R4
BET AL ZRYARIFE L (P<0.05) ;A4
ARJG 14 d, 001 A4 3 K (82, 0443, 84) % . B 418
A RMES T (95,54 £3. 5D % . ER A5 T2%E XL
(P<C0.05), fF & ELISA Kaill iy 25 8. [F B, CD34 4
JEH AU E R a5 R B R . 5 A4 i . BAARSE 7.14
d FPEG SR 2, B B 40 A m B EfEAR G 7.14
d ¥t A 2, [MFEAF G ELISA Kl 45 1

25 Tk, 5 Coleman Wi L%, ECM/SVE-gel
i S PR s R BB T B 1) 250 o 5 L AR T ML
SRy 3 3k 55 43 WA IR AR 43 DA B R VR EE R 2R K IR (EGF
bFGF ,VEGF %) /£ T 8 1, £ #F 61 181 & 7 2E 58T
A LA N A TH A A s ECM/SVEF-gel 18— Fh & 4L
WO B e 45 - Coleman Jig [y (1) i 5 B A )= &6 13 55 H
TAEE A8 PR IR BV 1 A I I R ] ECM/SVEF-
gel YT 4 S BT . J6 H 2 M PR s F8 3 TR B T 55 M
ARG AR A TR R R B

S % 3k
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