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Abstract

BACKGROUND: Previous studies demonstrated that acute wound can result in down regulation of endogenic recombinant human
epidermal growth factor (rhEGF) and lead to nonunion.

OBJECTIVE: To explore the effects of topical application of rhEGF combined with blood glucose control on the expression of
fibroblast growth factor (FGF) on rat scald wound.

METHODS: Wister diabetic rats were prepared for back deep II degree scald models. The blood glucose levels of rats in the
combination group were controlled to the levels of control group at 1 week before operation and were sprayed of rhEGF within 24
hours of scald. Rats in the rhEGF group only sprayed of rhEGF and the fasting blood glucose (FBG) were controlled in the FBG
control group. The treatment in the control group was identical to the combination group. The healing rate of the wound was
observed and expression of fibroblast growth factor (FGF) protein and mRNA were determined by immunohistochemistry and in
situ hybridization at 1, 3, 5, 7, 11, 15 and 21 days after operation.

RESULTS AND CONCLUSION: The expressions of FGF protein and mRNA in all rats were obviously increased in each group
after scald, reached a peak at 5-7 and 7-11 days, respectively, in addition, the peak value of the combination and control groups
were greater than that of the rhEGF and FBG control group (P < 0.05). The healing rates of the combination and control group
were greater than that of the rhEGF and FBG control group at 7-21 days after scald (P < 0.05). The results demonstrated that
external application of rhEGF combined with blood sugar control can accelerate obviously wound healing in diabetes mellitus rats,
which may be related to the high expression of FGF.

Zong SK, Liang ZQ, Ji XL. Effect of epidermal growth factor combined with blood glucose control on wound healing in diabetes
mellitus rats: Changes of fibroblast growth factor protein and its mMRNA expressions.Zhongguo Zuzhi Gongcheng Yanjiu yu
Linchuang Kangfu. 2010;14(37): 6882-6886. [http://www.crter.cn  http://fen.zglckf.com]
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Figure 1 Histopathological change of pancreatic tissues
(Immunohistochemistry staining, x400)
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rhEGF: recombinant human epidermal growth factor; FBG: fasting blooc
glucose; P < 0.05, vs. rhEGF and FBG control groups

Figure 2 The wound healing rate of 4 groups at different time
points (n=4)
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c: FBG control group d: Control group

rhEGF: recombinant human epidermal growth factor; FBG: fasting blood
glucose; FGF: fibroblast growth factor

Figure 3 The FGF mRNA expressions of each group at 7 d
after injury (In situ hybridization, x400)
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rhEGF: recombinant human epidermal growth factor; FBG: fasting blood

glucose; FGF: fibroblast growth factor ;P < 0.05, vs. rhEGF and FBG
control groups

Figure 4 The FGF mRNA expression of 4 groups at different
time points (n=4)
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d: Control group

c: FBG control group

rhEGF: recombinant human epidermal growth factor; FBG: fasting blooc
glucose

Figure 5 The immunohistochemical observations of each
group at 7 d after injury (Immunohistochemistry
staining, x400)

B5 %fifa7d Ul R 23Uk 2 G ol e 45 3 (x400)

A1 4160 4P GF 8 1 R A TR,
BEA ST . XHRALT, thEGF. ILFR 1L A A7t 2

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

5, MrhEGF . [ffE 45 0] 20 A7 4E 22 57 (P < 0.05);
BAIRYT rthEGF. RS 0 IRALn T30 57,
1M, 7, 7dixmE, BEARIT. AIRAEERMEGF,
MpE 2 (P < 0.05)s BEGATT X HE4LIA] LrhEGF .
OB 42 sl 2 ) U 22 S e B M (P > 0.05), L6,

Combination group
rhEGF group
FBG control group
Control group

1600 [
1400 }
1200 b
1000 \
800 | %
600 }

400 }
200 }

Positive unit

1 3 5 7 1 15

Time (d)
rhEGF: recombinant human epidermal growth factor; FBG: fasting blood
glucose; FGF: fibroblast growth factor; P < 0.05, vs. rhEGF and FBG
control groups

Figure 6 The expression of FGF protein in each group at
different time points (n=4)
K6 2iiE# I S44 FGF E A HRIA(n=4)

3 it

A KPR AR B 16 B2 R R T A D T AR ] B8
FUE L0419, (B Z AR G A A S R A, A KR T
SE WA RIS I AN 28, HARA R AE T AT
o - B T A A R R AR N g s AL = T, T
I, WRE R AEKE T, Wik E KRB, EGF, LA
M FGFEAE SR Mg AE ], U5 H vl
SOOI TAEZ —. WX IE R A WA
LA HE S T ) A K R A5 S T T Y, 2 A
TR, BRI EAR B R 45 /0T,y e s aG
5% T EGFAE A 1 & 75 oL F& A X FGF 25 11 X mRNAZK ik
SapAT

SRR T S A SR A R A S, R
2B T A I BE I (R (RS B T s 0T, 11,
15, 21 d&- AR SO @A ZErhEGF | Ifif 428 il 4135 B
BARTXTHZL(P < 0.05), AR Y7 4l 5 X AL TC ] 2
e, IX IG5 T v A T OB PR Ik B A S A AR I
PR E BT WL A IR IS, 59— J7 AR U] T s fif
FH 2 5 2% B A FH rhEGF 455 G 355 3 21 9 1 1) 41 33 1)
T A H s T8 BB IRTT AL & TR T LUHEN E
2 0 1R 15 B0 R rhEGF A fi 38 4 (1) & 45 4R 32 61 1 72
HIAER

S eE R, fErhEGF . B2 20 ) T b F GF
L IImRNA A RO UG . e 3] R R 47

6885



@' 27:2.ncrenong

YL T RS KRBT TR ML B AR G IR 178

N KA AL CIAT T 25 1 R mRNA 119251

TGO T, rhEGFA B[Pl FGF mRNALL A& H 45 1
FIRIAER . SXTIEAILE, BE1RI74IFGF mRNA
FIER IO RIEA LI . 22 5, AT LR PR e 5%, fllient
A Z R R 522 LR, R I 4 o
SRAF RN, NBLZEGFII/ER, Al & k4l FGF
MRNA K8 A RIBIA AR IS X 0] fe 5 K [H)
IR v B TR A A LA A — B X s AR A A 081905
rhEGFAL, T I &G 13 2 86, A B2 k4l
ZUIRACTE mrB RS T, ANETEEGFIMIUR E AN RE
13 BB R 35, A THIFGF mRNA K L8 7 %535 AN )
WG, SRS o 248 5 1) 5 2145 5 52 2 BRI Bk
AELR, AN E B AER .

AL, rhEGFERIH @A R b A5 EEMAEH,
AR 2N E. 2R ILFEAER 145 R Re-22,
TEBE R Pk G T, A7 AR S 2 0 A S e R 8
rhEGF I U2 — AN o I3 A0 S50 IR B 2 1) SR H 4> £
i A TR e = A s N S R A B iy
S WA R 2P

4 SEwk

[11  Miu SK, Peng B, Yang YX, et al. Sichuan Shengli Kexue Zazhi.
2007;29(3):107-108.
2SR e I (e N3 4 SN S S D DN Wi TS S iy e
e HEAE HILJ]. DU 1 A BB 2455, 2007,29(3):107-108.

[2]  Zbhang XL, Zhang BL. Zhongguo Meirong Yixue. 2008;17(1):62-66.

TRIEIS 5K AR rhbF GFRIrhEGF St i T4 41 it fr i 384 5 1 F[J]. o
[5]35 75 = 2%,2008,17(1):62-66.

[83] FuX, YangY,LiX, etal. Ischemia and reperfusion impair the gene
expression of endogenous basic fibroblast growth factor (bFGF)
in rat skeletal muscles. J Surg Res. 1998;80(1):88-93.

[4]  Niu YW, Lu SL, Xie T, et al. Shanghai Jiaotong Daxue Xuebao:
Yixue Ban. 2006;26(1):63-65.

AR A 1 VAR, S5 B PR X B VRS T 72 405 61 T g 2T 4 4 i A=
AT A ISR ], AR 22 244 BE 22 ), 2006,26(1):63-65.

[5] Fu X, Cuevas P, Gimenez-Gallego G, et al. Ischemia and
reperfusion reduce the endogenous basic fibroblast growth factor
in rat skeletal muscles: an immunohistochemical study. Wound
Repair Regen. 1996;4(3):381-385.

[6] Zong SK, Liang ZQ, Ou BJ. Zhongguo Xiufu Chongjian Waike
Zazhi. 2010;24(2):150-155.

SRS, B WRCHS 72 g 13 P 7 2 N EGF Xl PRos K B 245 Bl T
EGF3Z 1A B HEmRNAZ L 134 0. o MG 53 gt AR A5, 2010,
24(2):150-155.

[71  The Ministry of Science and Technology of the People’s Republic
of China. Guidance Suggestions for the Care and Use of
Laboratory Animals.2006-09-30.

e N RSEHIERFE RS, & T A e s e S v L.
2006-09-30.

[8] Zhang JT. Beijing: Beijing Medical University, Peking Union
Medical University Joint Publishing House.1998:982-992.
TR, AR B SIG JTVEM]. B Rt BE RIS L A B
REHA AR AL, 1998:982-992.

[9] Zhang DM, Wei SW, Duan HG, et al. Lanzhou Daxue Xuebao:
Yixue Ban. 2008;34(3):17-19.

TRACHE, B ZE S, B W, A5 BEIR VA 1 31555 68 PR K B R 7
1A R[] S N K2 E L R 24 AR, 2008,34(3):17-19.

[10] Huang X, Cui L, Cao YL. Zuzhi Gongcheng yu Chongjian Waike.
2007;3(4):186-188.

BT B A, R K. STZ 5 VR i B Fr g a7 S W2 D] AH 20
TS5 EE4M}L2007,3(4):186-188.

[11] Feng SJ, Hua LN, Jin SW, et al. Shanghai Jiaotong Daxue
Xuebao: Yixue Ban. 1995;15(3):195-197.

TR A6 22 A, 0 2 55 R R 2 G AR IR AR [J]. i 4008 K2 %
e PE 2%, 1995,15(3):195-197.

[12] Fu XB, Sun XQ, Sun TZ, et al. Zhongguo Xiufu Chongjian Waike
Zazhi. 2002;16(1):31-35.

Ak S, NBE B, PN E) AT, A5 S R A 0 A A PR 3 5 5 -5 B SR 4 i
I I 32 613 B T A IS [J]. o B 8 S T SRR AR, 2002,
16(1):31-35.

6886

[13]

[14]

[18]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Shen H. Zhongguo Zuzhi Huaxue yu Xibao Huaxue Zazhi. 1995;

4(1):89-92.

PR G i 21 2K A e £ 5 i BRI (T[] o R 4 24 27 5 4 i

e, 1995,4(1):89-92.

Fu XB, Sun TZ, Yang YH, et al. Zhongguo Xiufu Chongjian Waike

Zazhi. 2001;15(6):321-324.

AN P FRE, A RO, 5% A B2 4 i A A DR Rk R 2T 4 4 i A=

K TAEA R G B B B PR FIB R (1 B AR S [J]. o

S E#AMR %, 2001,15(6):321-324.

Bitto A, Minutoli L, Altavilla D, et al. Simvastatin enhances VEGF

production and ameliorates impaired wound healing in

experimental diabetes. Pharmacol Res. 2008;57(2):159-169.

Wang ZG, Fu XB, Zhou YG. Fuzhou: Fujian Kexue Jishu

Chubanshe. 2004:460.

Zfaglﬁlgg ANEG G 23 B S (MDA H A R R R A,
4:460.

Li JF, Fu XB, Sheng ZY, et al. Zhongguo Xiufu Chongjian Waike

Zazhi. 2006;20(3):264-267.

AR AT R B, S T A R P B BT AN PR S A

[ A 5 ARk, 2006,20(3):264-267.

Saad S, Stevens VA, Wassef L, et al. High glucose transactivates

the EGF receptor and up-regulates serum glucocorticoid kinase in

the proximal tubule. Kidney Int. 2005;68(3):985-997.

Wu J, Xue XD, Liu JL, et al. Zhongguo Xiufu Chongjian Waike

Zazhi. 2009;23(12):1482-1486.

Tt BRI AR, K422 B, A5 R i 2% R 0 1 NS 2R PR K B 2 40 1)

T S [J). B 2 5 TR @AM RER 5, 2009,23(12):1482-

1486.

Liu Y, Zhang X, Zhang Z, et al. Zhonghua Shaoshang Zazhi. 2004;

20(2):98-101.

KRR, B, 7K R, A5 ) 0 I FH R 5 30 Y K SR T 1) S ],

iRt 2 ,2004,20(2):98-101.

Yahata Y, Shirakata Y, Tokumaru S, et al. A novel function of

angiotensin II in skin wound healing. Induction of fibroblast and

keratinocyte migration by angiotensin 1l via heparin-binding

epidermal growth factor (EGF)-like growth factor-mediated EGF

receptor transactivation. 2006;281(19):13209-13216.

Yousif MH, Benter IF, Akhtar S. The role of tyrosine

kinase-mediated pathways in diabetes-induced alterations in

responsiveness of rat carotid artery. Auton Autacoid Phamacol.

2005;25(2):69-78.

REANREHELFE—

HSFH. | TRk 86 RAHT R A B (A 8
0542003) ; J~ @ BF % A K F 4 # it % & 4
(2009105981002M198) .

FYREIHGE AR BAEAT)” RAAD K R L2557
JH 47 4 SR 9] 3 04 22 5 R A 5 09 4B

IRETAIEIFT a7 SFIit B R IR B3R A AR
A KB F I E A B & 454 s T T A TAE SRR At
Beth X Ral @, B3 & 5 R AL F A4 d KR L F R AT
feimfn £ KEF&E AL mRNA 69 £ ZdAT4m), AT
KFFRRT By sh A ERAKE & KB F AL AR g7 4
B A A A AL

REGFIGH “HET  FRAEMNE T A@HTE
F, IR R TF BRAE 5 A AA MR 4wl
KEF&E AL mRNA e R, TofFa8h MR,

Rt IBT I ST/ F Wt R BIEE T B34 A
FIA KA KA FREA 4R 8 4545 s =T LA 20k
A @ 8B A B R B RO B RSN EE RS 5 &
8, RV ek B E RS R, B2 MR S A A
MR F A F AR R T BAE B3 R M By A AT BRAF R
FeYH 2 BT T R A — TR

TR IG S LRI ME: 75 BT R ) & e
BA & i, IR . e B TR SR BAE T4
2 WE. 3ARPERRIE, SRR AER A & 69 5T AL
B O BRI, AL IR B R 44 B DA SR X A e AL, B B
R ' T RAK B R 89 T BAN T, A e R BG4
SRR AR E 34 T BRI IR .

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



