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EXPRESSIONS OF VEGF. PDGF AND bFGF IN WOUND CUTANEOUS TISSUE AND THEIR SIGNIFICANCE IN RATS LIU
Xiaotong s SHEN Ruowu , BIAN Mingxin, LI Ling s XIA Yujun, YANG Yonghua (Department of Human Anatomy, Qing-
dao University Medical College. Qingdao 266071, China)

[ABSTRACT] Objective To detect the expressions of vascular endothelial growth factor (VEGF), platelet derived growth
factor (PDGF) and basic fibroblast growth factor (bFGF), in different healing period of back-wound rat models, and explore their
role in the wound healing process.  Methods Thirty Wistar rats were entered in this study. A back wound model in rats was cre-
ated by cutting 1 ecm X1 ecm whole thickness of dorsal skin. Tissues from wound surface were obtained—on days 3, 5, 7, 10, and
14 after surgery—for staining of hematoxylin-eosin (HE) staining, Masson’s Trichrome and Papanicolaou (PAP) to observe the
pathology of the wound surface, and using immunohistochemistry method to detect the expressions of VEGF, PDGF and bFGF.
Results HE staining indicated, 3 days after surgery, obvious inflammatory cell infiltration on wound surface with abundant capil-
laries. The Masson’s Trichrome staining suggested that, 5 days after surgery., the collagen fibers increased significantly, and after
the wound was completely healed, the staining of the fibers weakened. The PAP staining revealed that, 10 days after surgery, the
wound surface was completely covered by epidermal tissue, and on day 14, regeneration of epidermis was completed on the center
of the wound, and full-grown basilar cells, prickle cells and others could be seen. Immunohistochemistry staining demonstrated that
the VEGF reached its peak 3 days after surgery. and then gradually declined (F =14.387, P <C0.05) ; PDGF reached its peak 5 days
after surgery, and then gradually declined (F=70.307,P<C0.05); bFGF reached its peak 10 days after surgery (F=24.821,P <
0.05).  Conclusion The model of back wound in rats induces the occurrence of healing process, and the differential expressions
of VEGF,PDGF and bFGF play an important role in the process of wound healing.

[KEY WORDS] skin; wound healing; vascular endothelial growth factor A; platelet-derived growth factor; fibroblast

growth factor 2; rats, Wistar

Bl A R E BN RN, EEARERAE A BRSPS R S, B N KT
LB 3 B R R 8 A 3 Y L AR (VEGF) B4 i 7 T 40 i 4 A= i b AR am 4% 4%
W B R E R R F 0 U R AR A A5 D FE AR, il AR R AR K TR F (PDGE) e % 42 i

LU ] 20150026, LEEIT B8] 20160209 PRI 2F 4 81 BRI 2T 2 20 B 1 38 B L B o 2T 4 4
[ESWE] LAAESF BRI H J14LK10) . 7 5 K il A= K K (bFGF) RE 2 #F 45 11 e i , b€ 1
AR QU A WRAE Y . T CT Lk 1 o £

[EHEE N XIBEH (1992, 5 ,2011 HABFEE. RN N
DEIRAESE] Wit (19735) , B i+, Bl #H2. EPTFRNRFEREASHPRRESEER. &




210 H 8 K

EC A 52 4

TF 5% 308 2k 1) A A BT 3 Rz Bk B 40 A5 R, % 1) 58 B A
& # s VEGF.PDGF 1 bFGF B sh 2528 4b 175 10 .

1 MHB5RE

1.1 £%zhp

B4R JIAE A B T 5 G Wistar KB 30 H KR
200~250 g, A & i 25 dh ks 3 B SE g sh s
1.2 B3R5 R 4] &

K HF ARV K T 6 IR T,
Jelk 100 g/L K & & (3 mL/kg) #1716 & Bk
e, 300 6 2% 0 B3 T 308 W B A s A A A 5 B 7
P E L R R RS 24 em?® . 7 ) B 0 R 6%
A — 1 em X 1 em W IE T IEARIC, AR
R 10 19 B2 JER 4 2 22 R 3 M L G T A R Kk it L 2
FRER K vh e A0 1L U] 1 K o % Bz R 451 PR
LWL M, FARAERKRAERRFEFE, BHA
HHEE ROK .

1.3 ABBMEEET

O3B F R R £ S 3.5.7.10 A1 14 d B pE
A7 0 i O, ORI BT R ol B9 2 em B9 TE TS
AL 5 H KRR 2 e, BT 40 g/L ZR P T
[ & A . R AL SUE K W YD R Rl 2
Y1 3 5k Y1 A o 5l 47 95 AR OKS-B 41 (HE) . Masson,
MG YL (5, DL & VEGF.PDGF #il bFGF ) SABC %
REA LU L 5 OB T gL,

1.4 VEGF.PDGF #= bFGF & ik ¢4 B4 5 #7

VEGF .PDGF Hl bFGF 5 2 214k 2 Yt {0 4%
3 kYR Y T 400 545 FREHLIEER 5 4>
W, B FH Simple-PCI EIZ 53 1 & 58 i 17 22 & 4%
B BUME . VEGF 11335 LA P4 20 i O3 b B A
R 43 He R, BH 20 4 be = BH P 40 iR
K/ OB 40 B %L X 100 % ; PDGF #l bEGF 4 % ik
DLW (A MEFER .

1.5 HELaE

N SPSS 20.0 #AF#EAT G iHAL B A7 G IE DS
IR R L o s FoR, A MR R
PO R 20 LA P<<0.05 NS4 BEHEM,

2 % R

2.1 HE.Masson, &K # &

HE 3 575, FARJG 3 d i, B i 41 41 K f
RAEANIRE B ME F 5, MY R, AZFHA
WAARP R, BRI R LT GEEANEL;S d

RN i B R B R < TRa Sl 1 =
S A SR L NS R AERK.E
FEIG AN, BT O 3R R L B 2 3R R 1 R
857 d B, A T 2 2R 20 M D L PR 2E A 8RR
G300 B T O TR 2 2 A L 3R B 2H 2 ) B 1
T FEAT, AT 510 d B, A T AR T, 4
P 40 R 32 3 20 D, B 7 20 20 Al A D L F Ak A 4
HAHHUIE )R, BN 2, 1 1 b e X3R4k,
il Je AR ot 4, Oz FL Sk th s 14 d ), B 1 6 2
B BN BT O 2R B 1Y IR AT UL R L UKL 2 A
T AN

Masson {0 B, FARE 3 d B, I8 R4 4 7
Bl 2 o AN, T B3 A5 d i, IR
AN A S0 (B T, BORLR RS 0 1) 6 1T
WEBE 57 d B 2R 4k B 2 B T 39 8 T
B2 R G Wi 2 T B 2 e R A 4y s 10 d B IR R ZF
A AE B TH ZH 2 Y dnb 18 OR TR L SECRD DR A ik 43 B
T 514 d B B DR AT 4Rl 2008 /0 Yo AR AR U

B A SR, FARIG 3 d i, 3 40 800 61 %
A ULEA RHGHE ;5 d ISR e S B S A B WL OF
] B TH BT, R SE e B AN 7 d B R 4
Ak 2z ) B T O FEAT R 58 4 7 T BT , B 2% 3R K
JE A TR 10 d B, 3 R A 457 4 B A T
BT Pl e AL AN B B 5 14 d B R AL
B A B JEE AT L 43k 1A i 6 DI 2 L2 A5 M
2.2 VEGF.PDGF #= bFGF % & 44t % ik

VEGF ik @i MIAET ARG 3 dif, ZE#*
KB NI, FARKE 3 di VEGF #ExWHE & T
5.7.10 F1 14 d mf,5.7 d B} VEGF £ 85 T
10,14 d Bf (F =14.387,P<C0.05), PDGF %3k &5
WEHEAETF ARG 5 dB, ZFEREZEH FH., FAR
J5 5 d BF PDGF ik i W& T 3.7.10 F1 14 d B,
FARJG 7 d B PDGF &k & F 10,14 d B (F=
70.307,P<C0.05), bFGF £ikiZ#iF+ & . F ARG
10 d Bk E g, FARJG 10 d Bf bFGF £ iAW &5
T 3.5.7 il 14 d 5,7 d Bf bFGF £iEH 55 T 3.
5 d i (F=24.821,P<C0.05), W#* 1.

3% it

O A e — A S Ak 1 B B L 2 R
KNTHZSHEE T 2 CHEEMNEN ., weltifs
5 & A= 05 . VEGF J2& 5 A 209 1fi 4 A K A
T TE B A A A B B VEGF £ 2E 1% N



2 4 XIBE Py, 4. K RO B k240 VEGF .PDGF #ll bEGF 23k & & X 211

*£1 FAEBEAEHE VEGF,PDGF #1 bFGF % & A
RELEB (n=6,x*ts)

s [ VEGF(X/ %) PDGF(A) bFGF(A)
3d 32.15+3.84 0.3140.05 0.2240.02
5d 28.22+2.61 0.5140.05 0.294+0.06
7d 27.5341.69 0.4470.08 0.340.08

10 d 26.3141.84 0.240.06 0.44-0.06

14 d 25.9941.99 0.212£0.05 0.33£0.07

20 4 24 5 348 5 TR) S Ak K L D DK 1 3 i
P LA P B I RS B I A R I A A o Sl )
T AR A A S EE Wt mT R g o
A PR AL T SO IR I (R B BE A% K i HE
BRACE W, It s 0 i . SN B S &
B, VEGF 23k i g Hh S AE BRI 25 5 55 4 R, 2 )5
Foikm BT . R S i R A AU
WL R THE VEGE 7K P ] BEAR 48 5E B, 203
M e BmE A . AL HE Joa iR, FARE
3 d B RAE SN B, BAE E R 2R RAE
VB R e AR I R, VEGE Rk 7
ARG 3 d Bpik &g, Z J5 R BT, #8 VEGF
K V- 1) 358 1 AT R 45 9 E SN R [e) ) T S R
UNCE S ES: Vg

PDGF 8 F I /N 1Y) o UKL, BE 512 2T 4 1)
200 L SF- Vi UL R B AT B ) 396 AR AN A L 7E DL
P45 FUIE S L 20h BT — 5 PR PR L AT R
9 S5 HE TR 2F 2 2R AR R A AR BRI Rz Ak
PZF A AU A A b iR & O E B AE L PDGE
A LAIN B PR 2F 4 2SR A T, AT R T B R A Y 1Y
BERSAT, FI N 405 T I IR 18 52 4T T SRk TY-
RONE 461" 78 5 B 2% F JBk 19 15t 973 1 1 3 PDGF 1)
DNA, #5588 B 78 PDGF fig & ¥ 45 1 Wi 4, i bl 45 11
MG . MEFE W B8, PDGFE #l bFGF 7£
AR SF- T LA 4 B 3 59 T EL AT ST ] R 5 A4 A A%
N o ASZE Masson Y20 s, FARJS 5 d B0 1 41
IR IR 27 43 A . fe e 24 A A T 5 7R, PDGF
FIRFETF ARG 5 d Bk & 1%, 28 PDGF g fid it
3 11 O o in bR PR 2 4 UL ] st T 8 P ) o 35
bFGF (1335 At U R 2F L 40000 45 34 28 5 L2, 4
PR ZE S G 0T A G

bFGFE ] b nl 2T 2 40 i . 9 B2 20 B L - 9 AL 400 i
FRVER 200 1 4 6 7= 1 G B T R R 0 At A
B ) A K DT o s i A8 1) 2 K ] B3 T LA i
A5 00 B e D L B A LB = LA ST,
S a5y W], VEGE fl bFGF H A W 6 4 1fiL

BHEMEN., ALBOREEE R, FRE 3 di
RS T A D B A A E L RJE 10,
14 d W) bR U R U, 4 2T . S Ak A
WP, bFGEF £IKT7EF AR5 10 d B35 /& 1, 30 W]
bFGF 14 i 48 A= 1 A FH 7 38 R 6 s B m s 8
HEE LR HAERNGEEES LR, EAGR
W1, bFGF 315 LU o 1M 48 A= B s 76 R & A 30
bFGF 5435 LU #F b Bz #5442 i 45 A= /R e
[EE LK

AU B2 R BN Wistar KR E K2 ZE VB
i A W2k 2 J8 ., VEGE B2k w14 H Bt
FERCRLE IS 3 d, 2 J5 H AR Bl T e, Ud B 4 1%
AR A T 4 2 A T AN A T R B
VEGF &k 85 B 40 1 5 1Y K st 78 A o6, 4t
7B B VA PR AT Sy PR 2 2H 20T 1B AR o R
fill. PDGF i) 3Rk = 0 Hh B ZE AR ) &5 ) 5 L R
T 5 R R 3 U R B 405 A b 0 T
HALL R ZE U345y £, PDGF R R iK T gE 5 AW
ZEAZUY A U AT O X A Bl T A2 1 R R £F
HETE B iR i 5 B A HORN . bFGE A9 2% 3k 5 0
HEAE R R 5 05 10 d i e A 5 A A i 01 61 i LA
IR 5 2 Je 4= o0 3L B0 bFGF Y = & ik ]
AE 55 0 I 2 20 1 4 R 3R R S A AR G X A B
Tk — 25 g /NI T P 52O T R A L K T g L AR
Mk B 22 WA .

2% b ik , VEGF R85 76 58 0E SN 30 in e =& 4
A5 BB 5E L LIS 3 d 26 47 %638 8055 s PDGF fig
g e AR R ZF L LR B KL LRI S 5 d A2
i IR B s bFGE 6T A= 6 40 1M 48 19 T8 1l 3R
20 i A 1 5 LA AR L LRI S 10 d 224 Kk
B . 3 Rl BOAE S L B R4 R A5 A 2 1B
L,

[ 5% k]

(1] i, kv i A B msc[)]. WARESEZ, 2010,6
(7):165-166.

(2] mitd, EEMR, R g EFx e aar@mir] SR
W BE R, 2011,11(17):3370-3372,3351.

(3] FAEBH, EHEWMR, BLLAE. . KN F Q&G AR B
R[I]. B4R, 2013,15(3) :281-283,289.

(4] Becp IO, 2577 ¥ . 55 B IR B3 &6 19 40 F AL I A 5 3
JELT]. B RAF ST . 2014,6(23) :139-140,142.

[5] AIJ7sat, EWE, e EH7 5. RGO R e R LT, ) AR 2
FBE2FAR, 2013,29(2) :214-218.

[6] Bifgs . DfFar, kI, 5. AR 412 Stat3, (T 2% 214 T



214 wom Ok EOE ¥ B M 52 %
ﬁ ,X{f‘ﬂ@éﬂgﬂﬁﬁ%jﬁ}ﬁf/ﬁﬁﬁ R of Biological Chemistry, 1970,245(18) :4724-4731.
[10] FRbt. HrA: JL o 4t o P s 3R 7 Bk SR LT, hE B
(5% k] 25 %40, 2009,6(23) . 167-168.
[11] ADAMCZYK S, ROBIN E, SIMERABET M, et al. Sevoflu-
[1] NIIZUMA K, YOSHIOKA H, CHEN H, et al. Mitochondri- o o .
rane pre- and post-conditioning protect the brain via the mito-
al and ¢ ic al death signali athways in cerebral
al and apoptotic neuronal death signaling pathways in cerebra chondrial K™-ATP Channel[ J]. British Journal of Anaesthesi-
ischemia[ J]. Biochimica et Biophysica acta, 2010,1802(1) :92-
a, 2010,104(2):191-200.
99.
[12] DESCHODT-ARSAC V., DIOLEZ P. Cardiac contraction en-
[2] RINTOUL G L, REYNOLDS I ]J. Mitochondrial trafficking . . .
) o o ) . ergetics: a system’s view[ ]]. Heart, 2011,97(24): i-e8.
andAmorp;mlogy m;(eu)ronal injury[ J]. Biochimica et Biophysi- C13T REME RS 2 AR 2. B TR L R G B 42 4 LB 441 28 o 4
a ta, 2010,1802(1):143-150. . - . o N w, )
ca et 0 e N ‘ B ALK B [0, M k2% 2 R 2 D
(3] FROME. 28 N8 5. SRR iy B R 9T (1], K2l
¥, 2004,16(1) ;60-62 P12 AT <6566,
- fg; W;r i e St L e gL T LK G 657 e A
AT BTN BRI OB %R AL SR T R UL R X S v Y g o N
o e ' RO TI. # K% 4 (B2 HD) + 2009.35(5) ,940-
B ROTA LI G RZE2E, 2008,23(14) :1016-1018. 014
e B 2 W18 7 35 2 = W B B B o 7 :
Lol AR M&Mm%jv@iﬁmﬁﬁimﬁkaﬂm PRIRIITA (5] VIKRAM D S, RIVERA B K, KUPPUSAMY P, In vivo ima-
. LA S fE 44, 2009,17(9):108,67.
L], R S e 2 ¢ ging of free radicals and oxygen[ ]]. Methods in Molecular Bi-
[6] PULSINELLI W A, BRIERLEY J B. A new model of bilateral X
ology (Clifton, N.J.), 2010,610:3-27.
hemispheric ischemia in the unanesthetized rat[]J]. Stroke,
[16] LIPSHULTZ S E, LIPSITZ SR, SALLAN S E, et al. Chro-
1979,10(3) :267-272. . . . . ..
- . . nic progressive cardiac dysfunction years after doxorubicin
71 EWI L BEEH T SRR, A R I e il PR T A A %
(7 PSR SR . ﬁﬂwi}&mlaﬁ(ﬁ(fb% TE therapy for childhood acute lymphoblastic leukemial J]. Jour-
LTS AQP4 Caspase-3 Sy:op- Al .
jcitﬁﬂ,, QP4 Fe Caspase-3 2 1325 B ML ], I R R A% nal of Clinical Oncology, 2005,23(12) :2629-2636.
Ak, 2007,23(3) :223-225. PR - s .
%J;DI%”J e QAzﬁjﬂ‘HaéA,ﬁgiElvl T [17] FEOCME BRI S /PR HE B0 LRI O o e [T, B2
8 20, & s AR, D ) < 3 Yk X i
(8] FIORTE. S AR + " 23R, 2011,17(24) ;3753-3756.
e i R R T ICAM-1 fl TL-1B ik K& hfe g [1]. %
BB B AR, 2013,49(1) 1 7-9. (AL ¥ L45F)
[9] CLARK J B, NICKLAS W J. The metabolism of rat brain mi-
tochondria. Preparation and characterization[J]. The Journal
(B35 211 7O fif 2 2 7 . 2010.33(1) :128-130.
HIF-la 5 VEGF 5 R X [J]. F&BE¥AE, 2014.29 [15] FEGLL, NG RS AE , 45, I /MR IR A= K PR 7 S 98 O i 2T 4k 4
(3):196-198.,201. MU R[], AR 2 K KA, 2010,16(1) :38-40.
(7] BEURUR 20N A N B AR K PR 0 ) 42 B G4 T BE 72 0 e [16] TYRONE J W, MOFORD J E, CHANDLER L A. et al. Col-
). HA TR S EEIRAE, 2011,7(1) :51-54. lagen-embedded platelet-derived growth factor DNA plasmid
[8] T #3%3. mENEEKEF RIS R4 F promoteswound healing in a dermalulcer model[ J]. Journal of
2, 2011,19(3) :189-191. Surgical Research, 2000,93(2) ;230-236.
[9] JufBM.EAN. VEGF KHE&EF ROt )], kKY [17] #BZEIV . 10140, bFGF I PDGF-BB % 4 Kz 4140 i 431k 19 9 Bz
SEH R B AR AR, 2011,27(12) 1 1344-1346. HE 1 0 ST T JULARE 40 384 5 A B i 2w (T . b [ 3 ok A Ak
[10] ZMS. 330K My A, 5. KRR Bk U1 Bl @ & i # 10 VEGF, Z4iE, 2011,19(9) :735-743,
TGF-R1 M FRIL[T]. ERER K¥ ¥, 2010,35(8); (18] ZR5E#R 2857 T0 , 22 4R 5. AT 4k 40 0 A= & R 77 B2 Bk B T
1167-1171. HAMEE PR )] P EE LAY AR, 2008,3(1):54-57.
[11] A2 . BRBEE 05 5t 97 B 10 22 0 40 it 1k B2 i & P9 B2 IR 7 3% [19] Z27= X450, W, 55, 26 fis T8 I 40 B 2 0 R BB PR G R
SEIERAT ST L], 5 h P B 45 5 2 2015(9) :1268-1270. BRI, T 5 KA B2 B2 i, 2014,50(5) :417-420.
[12] JAFRWE, 240 00, i /NAR A 1 B 7 68 2B Bl ot dke 444 g [20] Sk 84Tty B4R A, 55, ML P9 B2 40 it A= 4 PR 0 1 i &1
B RPERLT]. & 8 KR¥FE¥BE ¥, 2010,46(5):431- A4 i A K B RSN T A0 TR I A A% 41 E 1) o Ak
433. MR AT, hEAS TR S IE KL, 2007,11
[13] EEAM,EEN 40, %, m/hMriRgERKEFS5H488 5 (11):2094-2097.

[14]

[T, Pl B FE I8 550 Bk, 2007,13(1) :39-41.
il 4% 5 32 SCBE . /MR A AR K T o AR ST R LT,

(AXm# B4hP)



