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Recombinant human epidermal growth factor combined with alprostadil for treatment of diabetic

ulcers
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Abstract

BACKGROUND: Previous studies demonstrated that the lack of endogenous recombinant human epidermal growth factor
(rhEGF) and the change of hemodynamic parameters will lead to nonunion.

OBJECTIVE: To observe the effect of rhEGF combined with alprostadil on diabetic ulcers.

METHODS: Forty Wistar rat models of diabetic ulcers were established and randomly divided into four groups: control (1%
povidone iodine for debridement), rhEGF (rhEGF gel for spreading), alprostadil (intravenous administration of alprostadil) and
rhEGF + alprostadil (thEGF gel for spreading combined with intravenous administration of alprostadil).

RESULTS AND CONCLUSION: At 3, 7, 10 and 14 days after intervention, the area of diabetic ulcers was diminished, healing
time was shortened, and dynamic healing rate of wound surface was increased in the alprostadil , rhEGF and alprostadil + rhEGF
groups (P < 0.01). The therapeutic effects were superior in the alprostadil + rhEGF group to those in the rhEGF group and
alprostadil group (P < 0.01). The therapeutic effects were similar between rhEGF group and alprostadil group. These findings
suggest that rhEGF combined with alprostadil better promotes the healing of diabetic ulcers than simple use of rhEGF or

alprostadil.

Chen JX, An HY. Recombinant human epidermal growth factor combined with alprostadil for treatment of diabetic ulcers.
Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2011;15(50): 9393-9396.

[http://www.crter.cn  http://en.zglckf.com]

mE

B NPRUEMER AR 7 1z LU LGRS ) % 1 0% 25 5 800 I A @A R 4R .
B SR R R I i 51t 2R A 30 J s 35 2 A5 2 0 T F) 97 2
Frik: Wistar K 40 @A BIHE BT, BINLAE 0B A AR R E R 4L, dry st /R 4R E A AR B

AP+ ETBIUR AL, 2000 EL 1% MRS 8 BALNR BB A B ANE T AR IO . AR A KT
TBEIS A ORI 471 70 Ik VBB A ¥ T

HEREER: THUE 3, 7, 10, 14 d WEAI, ML THINA, HH AR A K FRSETFIURIGIT R IR Sk
Bt KRB AN . a4k, Qmsia@aE LIHP <0.01), HPIFKERT BRI TEANREAERKE T
FIRGH /R AMAYT (P < 0.01), MIEALNE B A B3 BT S R Sty (ORI, SR AR B K T 57151

M SR (8 T) B Bl T 70 2 B PRl T FE AN SR B AR IR B A B 5 A BN I 5 B T ) S e
KR BANEBERKE T WO, Bkbiz: B isii/R

doi:10.3969/j.issn.1673-8225.2011.50.021

WRASHH, 2200, BEA AR B A RN 7 I5C A B 83t 1 1B R 50 G T [J]. o [ A A TR T L5 I PR RS, 2011, 15(50):

9393-9396.

jlll

0 3I

B PRI 5 H MG 52t AT 78 A2 R LAY Y
AR G A A A0, ek, B
T A A R P AR P A R AT, R
BT 8 AR A PR e = RIS 1 B dn A A TR 1
I A S5 DR 28 A2 3l B T A A P FE B I, A
R R S8 AR TL A i R R Ok 2R B I B4
9 15% B R — LR A YT AR R,
BT RS HAL K R ARSI W i 7
B PRIt s AR R A T B AR B A
K [#F(recombinant human epidermal growth

factor, rhEGF)FIFT 41K, WP ¥ 5B i

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

[http://www.crter.org http://cn.zglckf.com]

oW R I3 (P70, A I AR I FH B AL 512 56 4
o
rhEGFAEIE LR K4l IR Ak . H9AE . 4
WRBAT, e A A S B i
4 EDNA. RNARZ 2RI A R, 018
TS 4 0 i PO B0 30 T A T A ) T
JE SR AR SR A A, DN 1 A 2 4 2R
B8 AR 7 A0 B BT, N 4 T T 1
FRINI], o9 A B B e T A
HUR I ANEPERT P IR ZKE, S LUIRIER 4 254
AR AT F IR BBV, R ok 25
st AR S A2 25l T R TR A S A L
AR5 Im i A Ry, HEA ST
G3 A B B2 AV L S R R )R, T I A

"Department of
Urology, Affiliated
Hospital of Luzhou
Medical College,
Luzhou 646000,
Sichuan Province,
China; 2Department
of Endocrinology,
People’s Hospital of
Liuhe County,
Tonghua 135300,
Jilin Province, China

Chen Jie-xiang,
Attending physician,
Department of
Urology, Affiliated
Hospital of Luzhou
Medical College,
Luzhou 646000,
Sichuan Province,
China
fgh66666@sina.com

Received: 2011-05-28
Accepted: 2011-06-07

TEMEFRIE
E FRik fR I, o
IR A
646000; 2 E 44
BT EAKER
R oribtt, EMA
WAL 135300

MRAM, %, 1976
ok, )| N
WA, Xk, 2001
EFMEFRE
¥, THERF, £
BN FE 3k fR I A
7 @ A5
fgh66666@sina.
com

hE 43 245:R318
SCHRKRIRS:B

3L 5 :1673-8225
(2011)50-09393-04

A% B H: 2011-05-28

142 B #: 2011-06-07
(20110501004/YJ - S)

9393



@2 k2 WWW.CRTER.Org

B, 5 AN K IR E i PR (TR 5 Bl

JLT-AN52 290 H RS o HI 4 i 2R B 3o 410 ) ot /s i 2R
. BCEANMARTENE . BRI LT, Ry
TRIMAT . cl MR PR . S MR AE . Wb ke 32
A2 I FAETOL, i I e SR O LN P IR
HAGHE, AN A cAMP S B T, 1 e 4
AR T 0 I WA 5 A P, AT S (i
PO SCAGER IR AT o8 R R . 19 0 Sy i ot
(R RAR T . IR I 4L LR B i AR B K b
TEOL, WAL T RE IR 5002 16 SO0) 70 A2 I IRARE N 1) 7 2L
Ty AN B HiL 7R 34 AT A A 0 R R A B Tl R
IR BIPUIREVE T o 1O -5 PR3 59 1 Al AT AR 1)
T ERTA, BT, B FrhEGFERET A /R a7 8
PRIG B AEIRARFSEIT 7o 2 W, HERA—E T
2, ARIRA i rhEGF R 41 Hb R Y678 R0 1527 i G
ARAAT AR S SCHRAROE - Ak, SEZBG UBE R K BRist i B T
SRR, SR N T rhE G I SR v 5 271 M /R T TR B T
WAL, WLEEHE R0 B TH AErhEGF I 7T 51 Hb /K
TR PTG I IRYA ST B R I it = KT IR i

1 #MRFAEE

wit: BB S .

BB Rt 5. T-2009-12/2010-107E AL HLEE 2 b
B ER O TE
ZESE

Eh . e R T Vs PR 2l R Wistar K405, B
W10, 1A FE250~300 g, HHAERE RS 8E0 )
rRAE, SIERSIES . SCXK(1L)2008-0003, it
NS, by SR FEE25 Cidy, P ORFFAE
50%/c A7, WIRE 2 h, @ oK, &N
TR o SRR o S ) A A A 20064 R HEE AT
A LTRSS L) e,

EERT S5E:
R AL RS SRR

rhEGF #Ei ([ 25k S20020113) FEPRAE T I R 24
AL

JE st R A 2547 PR A )

## [ calbiochem 2 7]

AR — PAES )

Fii - Roche 24 #]

VE AN A ST

AT ZIHB /R (ks 2249S)
HEMR R 2=
MA240 11 KT
% [, ACCUCHEK ACTIVE I # 1%
5 1 R (A% 12 mm,
JZ 2 mm)

ASM-68K 131553 B X 15 [H Leite 2 vl

FiE:

VR AR AR SR A S, M REAT K R
(6.2741.03) mmol/L, 45 #250~300 g. LipH4.6;
0.1 mmol/L I Mk IR B 2 1 s A R A BT 355 T 81 %

9394

W, LL60 mglkgiELE3 dffF s P A SRR, T
W3 dJiE R BCR RTSCHE PRIE, IR SRR AR 43
SR 0 Bt AT L LR 7 ST A0 BB KT, 3 S BE AL AL K 1
>16.7 mmol/L, ¥k K BB B i g 57 ple U410, i
PRI RS20 3R] A ke, K, A 5 A
1N P RO RN/ N S A N S R sl = L R O
1.0~2.0 U/d, [¥E4EH71E16.7~28 mmol/L.

B DR 97 KRR BB 6 A S5, 3% I B bb 22 B v
30 mo/kg /s i S RIE, 15 BT R, AR ET75% L1
R, LA 1.2 em T BERARAE A br ik AR A
RIS HE TP PR B 51 emib B 1 1M1.2 emx1.2 cm
IETT AT 1, DIBRIEHIRIE L, Bk, HfiH
FENK BRUZC T A R (R R, 38200 A T K B
R NSRS A - WSS 4 ORI A AR KA
B, GEAVIN, SRIGLERLNKE P X6 . (1) 52 A28 I b
St b, AE AN S AR R ARG AR B A G ], N
TS R W= A e 3 e 38 B Rt of, - Bk 1M.2 b
Jiis PRSNGSR, AR K .30 min, it
BT MR UK R B T3 MES MG, 2
SEHAT4 do DARZNIRARER, ARG, AL AS AR Sk
Bz bR . SRR P UK R B SE, A oK S
BEEr, U)BERHE 2R T g,

SRR T BB YIBE L A BSR4 rnEGF 4
AT R FIrhEGF+RT 41 MUR 4, FFHA10 . /%4
KR HRIEME TR, 2GR BRY A H1 Y% MR B, P LA
JCrE A SR K e i T . rhEGFAL . FHrhEGF#t
JRE A5 ST U R T (45100 em®6) T 4 F 810 g)s T4
IRYLT LA LSl 1 41 b /R R i i v (ZE B 37K 10 mL+
AUSIHI/R2.5 ug); rhEGF+RT SR T LLA R AEK
PR TR AN (5100 em® Bl I8 T EAE 10 g) e i 41
IR(EFEER /K10 mL+RTHIHE/R2.5 pglik) RRERIkiE,
FHYSRMTCE DAL E . FRIRZ1IR WES:
Y7 A1 Dl

B MARERME. RGN A TEI. W
9o A A LR 58 G TR /N T I T AR 1R 5% 535t 3
MATKT95% N 5e 4 is.

EEAAENRDARENNE. KA T0 G
%3, 7, 10, 14K, HLEWHIEE T EEuzm, HER
WAL, YA FIR Y, FRBtRE, Jf%1 om?
R TR, LR . B B EHR T
DTS5 7 G T 26 (47 TG 2 = 0 G T AR iR
Bz %x100%).

FEMEIEFR: AT N 4K R0z 0 m
FETRUVE L A IR & @A R T R

Gt F o Bk LxesEor, LISPSS 11.548 14
1 (35 [ SPSS 24 &) ) A7 41 1] ¥ 9 K & 7 2 0 # s
P<0.01hZERA REMERE L.

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



B, 5 BN A A IS BT YR (TR 5 6 il

@2 kz WWW.CRTER.org

2 %

3 Wit

21 Z¥HHBEHA A KRIEANL R 0T,
TR

22 KWAWER 400K R TIRIEE1.0~2.0 hk
B, FFuniEsh, A HEFEOK. SR s sl s,
R, AR E .

23 BUAKAFHEREN. AR ALSFELER
AL TR, rhEGFABHTFI MR GIT T W PR e
JRI K SR E A . A I T 4 G 3h 2% &
&% FTHP < 0.01), HrhEGF SR 7I /RIS VA7 1%
AL T rhEGFRIFT#1 # /R BB G YT (P < 0.01), TirhEGF
BCHT AR SRAE ST ORI, WAR1~3.,

T KRR AR i AR K Zh A A4
Table 1 Dynamic change of diabetic ulcer area of rats in each
group (xts, n=10, cm?)

After treatment (d)

Group

3 7 10 14
Model 0.82+0.16  0.79+0.15  0.74+0.14 0.68+0.10
Alprostadil 0.69+0.18* 0.62+0.14" 0.56+0.12°  0.25+0.08°
rhEGF 0.63+0.15" 0.48+0.12* 0.37+0.08"  0.18+0.06°

rhEGF+alprostadil 0.57+0.20°® 0.34+0.11% 0.17+0.04%> 0.10+0.04°*

2P < 0.01, vs. model group; °P < 0.01, vs. alprostadil group; °P< 0.01, vs.
rhEGF group. rhEGF: recombinant human epidermal growth factor
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Table 2 Healing time of diabetic ulcer area of rats in each group

(xts, n=10, d)
Group Healing time
Model 30.794£3.18
Alprostadil 18.52+2.08°
rhEGF 15.42+1.58°
rhEGF+alprostadil 9.39+1.24°°

P < 0.01, vs. model group; °P<0.01, vs. alprostadil group; °P< 0.01, vs.
rhEGF group. rhEGF: recombinant human epidermal growth factor
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Table 3 Healing rate of diabetic ulcer area of rats in each group
(xxs, n=10, %)

After treatment (d)

Group

3 7 10 14
Model 30.36+0.03  36.43+0.03 41.35+0.02  49.58+0.03
Alprostadil ~ 36.34+0.03°  57.66+0.02° 78.97+0.02°  90.26+0.02°
rhEGF 39.57+0.04° 61.47+0.03% 83.37+0.03°  94.36+0.02°
rhEGF+ 53.83+0.03%° 78.86+0.02°° 95.88+0.02*™ 99.80+0.01%*°
alprostadil

P < 0.01, vs. model group; °®P<0.01, vs. alprostadil group; °P< 0.01, vs.
rhEGF group. rhEGF: recombinant human epidermal growth factor
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