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IRTY F0E o Ok H oM HKE
(B LB RS MIE S —ERbeth 5 R RAMEL 1 854 710032)

BE BH. @k KRS0 @R B AR ESH rh-GH( A 4 K i %, Recombinant Human Growth Hormone ) 5k 4% 61 & & 2
GH( &£ K% , Growth Factor) K-F , WA GH 4] & &7 a9 VR , 5t xF L TRl st AT — F AP 0. F7ik: & SD X A H 4 1F
&, 018 2 AR iEL R B R JE th-GH, LRI 547 4] dr & &2 & 2 51 ; 38 IR th-GH 89 57 18 3R Z 84741 B i 44 5 T BB, vA West-
ern-Blot #&m 6] & 2828  GH & & /K-, 5 vA RT-PCR #-il 4] &) 28 2% ¥ EGF(%& & % ¥k B F , Epidermal Growth Factor) .FGF( 5% 4F
% ¢m it & % A -7, Fibroblast Growth Factor) . VEGF( £z % 7 & 48 2. £ %k B -, Vascular Endothelial Growth Factor) ¢ & i& T4k 45
R =ANEHARR A F rh-Gh o9 Eia48 X R4 @ -F 3 &40 ) b bk 2RARAK A 16.5% 1.5 X (17.1£ 2.9 X (185 1.5 X, HiEMHE
3P R AT R LE-T 3 A A T ] 217+ 2.3 RARLIH U BIG M, £ F A 4ot & L (P<0.05), #1444 F GH #) Western-Blot 45 R
27 B GH K-F 4 @ s 417t & 4245 )5 4 RIT4s GH Rk K-F EP:;%&'FI‘" i th-GH 724440 %9 GH K- 4] @ % R e
#HIH G, 5 4 GH 23 Rk KP4l 4) B 2122+ EGF FGF VEGF #) RNA # % /K-F ,PCR 4 R 27 M &4 K BTk
REEFKFENE 2 RAAFARE TR, ZFARITFE >L(P<0 05), Zig: 1. el R BayF GH RAK-F 20
— it S B RGBT Bty A2 2.4 & B B4 th-GH TR 54822 F GH K-F, 558 W 4) @ A4t ) ;3.GH T AR & &k ik 4a
L EGF .FGF VEGF K-F | ] 242 4] & L K AL, hn k4] rﬁz@%a .
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Research on the Role of rh-GH in Promoting Wound Healing in Rats*
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ABSTRACT Objective: To control the level of GH in the wound area by injecting the rh-GH around the wound on the back of rats
and to investigate the effects and the mechanisms of GH on wound healing. Methods: The wounds were made on the back of SD rats.
Different concentrations of th-GH were injected around the wounds periodically. The differences of wound healing rate were observed
and analyzed to determine the optimum concentration of th-GH. The tissue around the wound was collected for detection. The level of
GH protein was analyzed by Western-Blot, and the EGF, FGF and VEGF expression were detected by RT-PCR. Results: The averge
healing time of wounds in three experimental groups with different doses of rh-Gh was 16.5+ 1.5 days, 17.1%+ 2.9 days and 18.5+ 1.5
days. Compared with the control group injected with normal saline, the healing rate of th-GH group was significantly faster, the differ-
ence was statistically significant (P<0.05). The Western-Blot of GH in wound edge tissue showed that the GH level of control group in-
creased at the initial stage of wound, but began to decrease at 4 days after injury. The GH level of th-GH group increased and maintained
at a high stage gradually after injury. The RT-PCR results showed that the transcription level of EGF, FGF, VEGF in rh-GH group were
significantly higher than that in the control group from 2 days after injury, the difference was statistically significant (P<0.05). Conclusion:
1). The expression of GH in the tissue around the wound in the early stage of trauma shows a transient increase and then a gradual de-
crease; 2 ). Injection of th-GH around the wound can increase the level of GH in the tissue and reduce the wound healing time; 3 ). GH
can improve the level of EGF, FGF and VEGEF in skin tissue, indirectly promote wound epithelization and accelerate wound healing.
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AN A BEERR , 75 B2 Rl S T R AR R IR TR, B
B SOY AN AT AR 2R I PN B AR S 2 R AR 2
50 nfarefe gt B S — FE E A A E T EL R
1, AR TG A AL AT BE— 2P B EE, R R (2
PRGN T A3 BB AR e I i e e Fr) B R PR ) R —

FHAA R YE AJEEE N TR A 7 B AR R
KW, A RMEA TR R A H ek B R E AR E A 5
ARMBHEETIRERY, HATC A S R N E KRR AR, H
TR A RBER B2 A BT R 5 A QPR e 5
PSR o TEHERRIFTE 5, A RTFEUESE , th-GH 7] LI gERe ) 1w
TG A T AT 0L R BRI A SO A B P SRS A A0
{2 PATEST X rh-GH AR5 F AR 7R GH B2 B IR T
100 T R B 3 5 HLAR R ST B B VA T A A X
GH A i @ AR o TR GH FIBI T A9 5 5
2R BRI RBCR R B 7 T, A 0 B R — 2D 4R GH
BRI G HISC R . I, A S50 100 i 2h 4y S 36 X HE At
th-GH 5 75 % B T A A 520, IR A 61 4121 EGF (FGF
VEGF LI5S th-GH %1 i Je A= < P /K B2 . v 21
WA RENS F & th-GH X Qi G id fE i EE AT 7T, S IR
— LU AT R LRSS

1 AR5 07

1.1 ##l

SD K FUK H 28 R K2R sy oty . A NE K
W B 3 ScienCell A7) I L Z402% B 3¢ [E Sigma A .
GBI GH B BEHi iR 3 35 F Abcam A H] . /NRITAR
B-actin Z iU BCA 1 i i £ . SDS-PAGE B i
s AR £ SYBR Green 2¢ e f R &304 H
e Bt A YRR AR . K EUMTE A& A elisa 55
& AR EE Y TR R F . RIPA SRR H 2
BRAEYFAABRAF . Trizol K5I [ Invitrogen A
1.2 Ak
121 [P RHSE  {dFE SPF gtk SD KL,
220-250 g, RIFESME R 25-28 C IR 40%-50% , 38 J AR
F—JHG TR . LR FGERBEAZ SR
FHRB). SD KEEHLAGILMBE 24 h 5, MM TESR
1% B LG Z41 (40 mg/kg ) RASS, 76K B B b e bl B 2% 2 em?
SRR RRHIVEANE . 40 K SD KR IMENIE 73R40 4 (3
NS 1 AXTIRLE ), SEEGLHSRAT " DU AN S AR B TH E
FE VR S th-GH %53 1 mL, 3 4> S50 241 1 5950 4 4303 ok 0.2 1-
Ulkg 0.4 TU/kg 0.6 TU/kg, it HE 21 76 K FREF A0 0] v J) el v 2
FERK 1 mL, 2SIt A A A FEH BT e WA .
1.2.2 Western-Blot #&ll  SZ¥e4] KXt R4 FAIE5E 0.3.6,
912,15 RAEASANIE 5 HAEL, B3 B 201 ThAHH ) 340 A 2%
SRR, SE 2 2 mm AR . OB 25 EP
RIS 1% PMSF | RIPA & (548 400 pL, IRE5)
JE UK 237 30 min, L 4 'C 12000 rpm E.0> 10 min, T 57
W 400 L % A BT EP 45 b . BCA XK ST E A E /)G,
NEREA TN 1/4 R 5% B[ FREZE i, 100 CREFE
10 min, B 15 -20 CURFEIRAF, BLE 10%5 B, FFLINE: &

H 50 g, HARKE 90 V S B IE 110 V B LUK AR . METE T
VIRT 100 VOREER 1 B A% 21 2R A — 9 £ 44 5 (PVDF Jii%), Fifi
J5% PVDF i F TBST B il ) 6%/ I8 ik v i == IRt 1]
2h, #LA TBST WG AA—PT, 4 CORMIER . L TBST Bk
PVDF fi£ 5 minx 3 ¥k, FHHLA 1:2000 FiB 04 BRI S b 1y il
PR =i, 37 CRAFF#ER 1 h, LI TBST $¥ 5 minx 3
Ko B ECL AL ALK IR , 7EBE I AR &R G2 8 RO6TT
3T

123 &R cDNAEREE PCR k4141 P HHC RNA Jf:
FE W T R s, RO AR ZR AN : ANTP Mix 4 wL, Primer Mix
2 pL,RNA Template 2 pg,5% RT Buffer 4 pL,DTT 2 pL,Hi-
FiScript 1 wL,RNase-Free Water #p /& 20 pL. JZh 5cf4:k 42 C
15 min—85 “C 5 min, [z i 525 5444 Y cDNA DARGE K K
B 10 fi5. qRT-PCR Jz Wik Z M 20 wL:2x UltraSYBR Mixture
10 pL,Forward Primer 0.5 pL,Reverse Primer 0.5 pL,cDNA 4
wL,dd-H,0 5 wL, B £544:95 'C 10 min—95 C 15 s—60 C
1 min, @£ 34 40 - 45 DR, L GAPDH A2, >R
Fe Ctakit o BB R Rk 22 5, B RE s 3 NS fL, 5
BEE 3 W SIMFESIER 1,

% 1 GAPDH,EGF.FGF,VEGF 3|#15 7!
Table 1 Primer sequence of GAPDH, EGF, FGF and VEGF

Primer Sequence

GAPDH-Forward 5'-GCCACAATCAAGGCTGAGCAT-3'

GAPDH-Reverse 5'“ATGGTCGTGAAGGCGCCAGTA-3'
EGF-Forward 5'-GGGACTTGTGCCGGTAAGTA-3'
EGF-Reverse 5'-CTTAAGCAAACACGCACACC-3'
FGF-Forward 5'-“AGTTGGTATGTGGCACTGAA-3'
FGF-Reverse 5-GTATAGCTTTCTGCCCAGGTC-3'
VEGEF-Forward 5'-GGCAGCTTGAGTTAAACGAAC-3'

VEGEF-Reverse 5-TGGTGACATGGTTAATCGGTC-3'

13 gitgrE

T SPSS 13.0 HAFIATAPHT . FHERVERILLE SR il
(xt )75 KT LA Iy 2T TR A 4
P<0.05 H 2 SHSEH L KK e 0.05.

2 R

2.1 iF5t rh-GH 3¢ KR Sl E @& B0

WA SD K R A 18 G5 A2 7, control 20 6] 181 5% 4>
R4 FE 217+ 2.3 X,0.2 [U/Kkg th-GH 2175 18.5¢ 1.5 K,
0.4 TU/kg th-GH £H 17.1% 2.9 X ,0.6 [U/kg th-GH #H 16.5% 1.5
Ko BG4, 5 control ZHAH L, 14 th-GH 501 i @&
I E] 4%, 25 57 A Gt 2 L (P<0.05) . {HJE7E rh-GH AR [R]5)
T2 2 E] FO A A I ) B GE T 25 5 (P>0.05) (18] 1) . &
B 0.2.4.7 .14 AL &4 5 % B i B T R 5 047 L2, ]
VA ) rh-GH JE 520 i 0 T 5 22 WY i b T3 Al HL2E 5
AGiE R (E 2, B 3) . THAAA UG & BAEAS B ) 458
BT HAEA N TR, 22 RA SRR L (P<0.05),
HE—AER T th-GH 7] LIMESERIE A4
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Fig. 1 The healing time of control group and rh-GH groups in rats
Note: Compared with the control group, the healing time of the rh-GH
group is accelerated obviously (*P<0.05, n=10), but there is no statistically

significant differences in the healing time between the rh-GH groups.
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1M th-GH V=S 2 4R KT (1 4,16 5)
2.3 KREIEHELAH EGF . FGF,VEGF EEFHRT

W EAGH R th-GH AN I, 7855 0.2.4.7.14 K
AEFER BT TFAIZ I , 42 B RNA 17 RT-PCR 525, 452 bR
K42 B Wi 5 , EGF FGF #1 VEGF [ 3k [ % 5% 7K
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Fig. 2 Contrast of wound healing in the control group and rh-GH group at each time point
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Fig.3 Contrast of residual wound area at each time point in control group

od 2d 4d 14d

and rh-GH group
Note: The relative residual wound area (residual wound area / initial wound
area) of rh-GH group is significantly smaller than that of the control group,

and the difference is statistically significant (**P<0.01, n=5).

T AR JSTE RC AN BEL FE AR RS | 0 P 7 A 24 5 ) T i 4 45
FEQN R G R FE T 2 G AR (R LRI B A1
D5 VB E BTN AN FHR OGS . FRA10E , e A A
TR T EL 2P R T AN R T 1 2 504050 7 550 B 5 1 K]
ERME LRI R BA SR, Horh GH e A KB
MR 0, FERRAE BTt K8, GH A LA S &
P R 7 43 i S VR 09 R AT DA A S AR KR 2 1k
(growth hormone receptor, GHR ) DA Kz 3 Jiit Ji & ZE R AR KA1
(Insulin-like Growth Factor, IGF ) i) 2 155 B 8% W14 2 Bl 5 B
D s R AR R, RIS AE Bl R 4 SR A L R PR A
PEFIFI , th-GH v IR HE D @502, Helnge— I e Fhed
SN th-GH Al PRS2 5% v i 7, rth-GH A LA sl A R L2
HBE 05 B e AAER A A 52, O — TR sE & 31, th-GH
AT LA A BRUSE TR %) €00 T e ST AN Bz Ak K-S , ik
MR A P24, AEASTER T, K BRI RN I AR e i , Sk
Wi S BR B T S PRl ZH 4R GHL K, e ik R ZH GHL ZKSFA Tt
ks, 5 LRSS USR8 Sege b, SRR
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Fig. 4 GH level of the tissue around the wound at each time point in control group

Note: The protein level of GH by Western-blot, relative GH/GAPDH ratioswere determined by Image J densitometric analysis (**P<0.01, n=5).
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Fig. 5 GH level of the tissue around the wound at each time point in rh-GH group

Note: The protein level of GH by Western-blot, relative GH/GAPDH ratios were determined by Image J densitometric analysis (¥*P<0.05, **P<0.01, n=5).
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Fig. 6 The mRNA expression of EGF, FGF and VEGF in the tissue around the wound

Note: A: The mRNA expression of EGF in the control group and rh-GH group (**P<0.01, n=5) B: The mRNA expression of FGF in the control group and

rh-GH group (**P<0.01, n=5) C:The mRNA expression of VEGF in the control group and rh-GH group (**P<0.01, n=5).

th-GH 3T, KBRS k42 Gl 0] T &) R 41120 GHL /KP4
Xof 2L P S 398, [ e R 8 A B ¥ 60 T ) o o R B S
P UESE T GH AR ZUE R sl A o)k . 2455
A 50F th-GH {2 JE B 005 8 1T & & (W FFE 76 T th-GH J2 Jyi i
SR . BT G R R BT th-GH A] DL e 32 55 Jmy 7
21 GH R .

WM, ZM A a4 K R R EL R A%
PR T-(CSF) Ak b K R 7 (TGF) 45 5 7 70 A T A vh R 4%
HVER B2, Hoh EGF = BR800 2% B 40 M 3 527,
FGF I EL A e 0 v R J2 IR J2 58 5 Ay 2H 2P0 400 J 2 Bl 2T 24 440
i M P B A AT R 2 AR A A7 5 A K AR, VEGF T
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