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Abstract

AIM: To investigate the effects of recombinant
human growth hormone (rhGH) on tumor
growth and VEGF expression in subcutaneous
xenografts derived from human gastric
carcinoma SGC-7901 cells in nude mice.

METHODS: The expression of growth hormone
receptor (GHR) in human gastric carcinoma
cell line SGC-7901 was detected by immuno-
cytochemistry. Thirty nude mice bearing sub-

cutaneous xenografts derived from carcinoma
SGC-7901 cells were randomly divided into three
groups: control group, low-dose rhGH group
and high-dose thGH group. The low- and high-
dose rhGH groups were injected with thGH at
doses of 0.5 and 2.5 U/ (kged) once a day for two
weeks, respectively, while the control group was
injected with equal volumes of normal saline for
the same duration. The changes in body weight
and tumor volume were recorded. The content
of serum VEGF in peripheral blood was ana-
lyzed by enzyme-linked immunosorbent assay
(ELISA). The expression of VEGF mRNA and
protein in tumor tissue was detected by re-
verse transcription-polymerase chain reaction
(RT-PCR) and immunohistochemistry, respec-
tively.

RESULTS: GHR is highly expressed in
SGC-7901 cells. After treatment with rhGH for
three days, the tumor volume was significantly
larger in the two thGH groups than in the con-
trol group (both P < 0.05). High-dose rhGH re-
vealed stronger tumor growth-promoting effect
than low-dose one (P < 0.05). No significant dif-
ference was found in the body weight of nude
mice among the three groups (all P > 0.05). The
content of serum VEGF was elevated more obvi-
ously in the high-dose rhGH group than in the
low-dose rthGH group and the control group.
(252.94 ng/L £15.32 ng/L vs 167.60 ng/L + 9.54
ng/L and 49.94 ng/L + 5.73 ng/L, respectively;
both P < 0.05). The expression level of VEGF
protein in tumor tissue was significantly higher
in the two rhGH groups than in the control
group. The relative expression level of VEGF
mRNA was much higher in the high-dose
rhGH group than in the low-dose rhGH group
and the control group (0.647 £ 0.0447 vs 0.412 +
0.0351 and 0.323 + 0.0258, respectively; both P <
0.05).

CONCLUSION: RhGH can promote tumor
growth and VEGF expression in subcutaneous
xenografts derived from human gastric carci-
noma SGC-7901 cells in nude mice.
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BHY: 5t EaA A K F (thGH) ST A B 5
2l S GC-790 14 RAS L% £ ¥ A VEGF &
KW TR,

Fik: ke g &0k % 2 SGC-79014m
MRGHR R AR A, 30 REAP & T A5 455 69
AR AN A AR LA (A 3 7K0.2 mL/d),
&A1 B rhGHZL[0.5 U/(kged)], &7 BrhGHZL
[2.5 Ul(kged)], % 4252514 d, MEFFiTFAR
BAR T B Ao B AR, B TR S 95 R T R 2
FAVEGFE %, 2R fFiikn § &z
MR P VEGF%& @ & ik, RT-PCR%ENVEGF
mRNA & ik .

ZER: SGC-79014a i #kGHR 232 A £ k. A
rhGH% 25 %3 KA, thGHZ 25405 x+ PR 4 it
JG AR ARAR £ & 2R (P<0.05), H &7 S rhGH LIk
#F ZrhGHARRY I3 & K 2w £ A bf 2.(P<0.05),
328 AR R AR 2 £ 5 R 2(P>0.05). 3K
A VEGF4%, 5 % B4 A=K7 2 rhGHZA 48
W, &7 rhGH4 fo 75 P VEGF/K-F 84 24
2, 2R B %5 & (252.94 ng/L+15.32
ng/L vs 49.94 ng/L+5.73 ng/L, 167.60 ng/L+
9.54 ng/L, ¥P<0.05). Mt /ZLLAVEGF& Gy
Fik, ARBAVEGF &L 2P E MM, KA F
rhGH#41 4= 3 # 2rhGHAAVEGF R i: &5, £
BErAPE. MPB AL VEGE mRNAK K KT, &
# ZErhGHLAVEGFA AT & ik B 2 3 T+
M Fefk A FrhGHA, 2R BEA %+ F &
3L(0.647+0.0447 vs 0.32340.0258, 0.412+
0.0351, ¥ P<0.05).

£5i8: rhGHAR /2 GHR B M £ 3% $9SGC-7901
A HLgE A K, AL VEGF &A.
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AR BRI 5 B ST A 2R e R, DLE
BEEFRARMNRAERR W, BT T—
HJR ), W RIE IR SRR A M DL i, 1
FERE W T IR BB I AR SR A A A IS AL AR
h M AR A AR R, ALK
% (recombinant human growth hormone, rhGH)7E
TR B AR, 2 IE AP DR, B sRbT
YL RE D) S5 T T A W, SR IMrhGHAETS N H
T, RN B E ARG RN, 2R
SRR EA MR A K RIS R, 1
T ERANVENY. AE KM 52 4R (growth hormone
receptor, GHR) & 4= K3 25 (growth hormone, GH)
R 2N A, AU T L GHR
BH A 0 (0 4 B o B S RSS2 T AN
[ FrhGH-, T8 ek /K1 T filrhGH
Xf g A2V R A R AR KR P (vascular
endothelial growth factor, VEGF)&IA 1) 5.

1 #RRTE

L1 A AR s 41 bk S G C-7901)
B R BE g i R i ST, BALB/c,
nu/nu, & #RE40, T H RIS O SR ST
PR, JHE4-5 wk, B iE14-16 g, VFH]iE'S:
SCXK(7")2004-2005, JC45 59 JR AR (SPF) 414
TSR, VS HrhGHES ) A EiE IS FE R 4
YT R PR 2w B bt AGHRZ b fk,
P ANVEGFZ s diak, /B Py 52 41 A
KPAFELISAIR G, W4iHSABCH L 42t
RGN F DU S AR R R A R A
TRIzoliX 7| FIRT-PCRIA 1 & 73 71 4 Invitrogen Al
TaKaRaZ\ @) 77 .

1.2 7%

1.2.1 % GHRE L ##m: SGC-79014
JLRE FECA 100 mL/LAG 2 ML R PMI 1640,
37 C50 mL/L CO,M MG BT A R 5.
I3 FH 5 A0 oAb 27 G (070 45 5 SGC-7901 [ GHR
FARNG DL, A E D B AT, B0 g
NERE CLEER , MO, S . R R T
(X 200)BEHLIZEHES LT I 43 7 T £ 10040 i,
AR 4 B P 0 o T A B 1 4 L, R e G
AR BT, <5%; 59FHTEH), 6%-25%;
A BH P (), 25%-50%; 58 BH P (+++), =50%.
1.22 RAF mE THHEBEAGE S, LT
R K B E A S GC-7901, FH2.5 g/LJE

o) E T B
F 09 fRCGE AR
A, Anbigta k%
Ao PE ) ALE St
—FHR.
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o HORAURALS 5% b WA, Wk @ : o« . »
R & 2 10mL, BIFUARS IR, ATHIRNC T e S s &

W Rk VIR T

W i g8 4 g4k SGC-T901410M0, /1102 mL. 7 AS MM o © *® P e° ®
Bel-7402% it & JBT 4] 411 WL 4%41.5- 0 A -3 @
5 #VEGE, It &HE‘PETHVA’, IAAT dEEUbEj,;j ’ inmm]%' - . . L s ®
i e iy MEBEFIVRACAERRI, BOIRI RS, T A& IF T, T - s
A N R e ek EVSEEER K et >3 +h / L “
CTRDR RS ATIOMMRIAY, BT ADVPERAAE B & ooe
Bk mi HIJRIUR, LRORSEALL, BORR, BMOURE,  _ ®
TOHR R ERIIAG mLAER K, AL R E = - =

SMMC-7721, #
HVEGF# 5 i%,
{2 R % rhGHF 71
93 .

AP, T B VR BV, IR FEE 240 2 (1-2) X 107N /mL, $22
Fil 2235 HSIG AR BRI T, &£ 20.2 mL, 7 d
Ji W B N AR IR T A

1.2.3 3445 WERI8 47 Gl FRid Kt/
JiRE, 1 EUB R H4E5-6 mmikg30 HR RLE N s
Ky, BENLT 355 A 34, G 4L(C4l): ZAEREE K
0.2 mL/d; & FEGHZ(L4]): thGH 0.5 U/(kg-d);
A EGHZL(H41): thGH 2.5 U/(kg-d); IZ8E R T
T, BERLIK, B RN G 515 R 2 528K,
JL14 d. B HWSEBEATS) AT &
B B LA L. HA 122 530K,
3 o AR S A SR T A AR 1 A KR
IAd s, IR K AR (AR AR (B), %4
KV = AXBY 275 R AR, 22 g v R 1
Kol 15252 d)i5, &F FAR UM FR AR BREUL£90.5
mL, &l FVEA SRR B, WO N B, JEAT-4n
R A SCAR % A7 C 5.

1.2.4 f A VEGEA-Z4M: IRHERI 30K, 1
AR BUIR BRE M Z490.5 mL, T 50 F#fE2 h,
A5 ML RER J5, 3 000 r/min 50010 min, $2H 2
I35 T-80 CHAA7 %A, /N VEGF ELISAIRI
BRI 254 M35 VEGF /K P

1.2.5 ZR MBI AN E EEs PVEGF &
G Rk R EH10% T S s, Al

R SR G 5 A T BT B A BT bR v AR
PEAH I o A TR B oy B R T, S A bR
el 1.2.1.

1.2.6 RT-PCR#-| § #% 2042  VEGF mRNA# %
K BUBHRE PR 41 27, TRIzoIWEHUE RNA, i it
HLE 1914 icDNA. LLAVEGF1654 % %15
Y, VEGF-upper: 5-GCACCCATGGCAGAAGG
AGGAG-3', VEGF-lower 5-TCACCGCCTCGG
CTTGTCAC-3'; LAH3HH3)E NS, 517
%) 4 HH3-upper: 5-ATGGCTCGTACAAAGC-3',
HH3-lower: 5-“TTAAGCACGTTCTCCACG-3',
DI e S il IR e DN ACK AU, #E1TPCR, TR0

B 1 SGC-7901%Z M sie.

94 ‘CAZ 13 min, 94 °C 30's, 50 “C 455,72 ‘C 40's,
30MIEER, 72 CHEMIS min, 1.0%5 A4 i bkck:
14 774, Image Master VDSEERE EIE 23 HTX
FIfEE I %, FLabImageVersion2.7.10 47 &
GEAPCR W)Y E &40 #r, UDNAY &2 L
(Nyper/Nys) f 2 VEGF mRNAAH N 55 7K.

it A3 HISPSS13.040 b FR A, T
HHPE Limean+ SDFR IR, AR FEAL E L
BRI LR 2 07 22 i, B vk IR AR 4 4
Eb A IR 257 25400, AP<0.054F A Gl 2#
7 e bR

2 B8

2.1 SGC-7901 § #& %m f #k GHR 84 &35 SGC-7901
MG R bR, RO, A
BH 40 f %02 4 83%, 136 P GHR 5 3 BH M %k
(E1).

2.2 BRI E RN B ARAREAL LI TTLR, MR
FEM R TR, KN Al il 2 /NRE S5, 10K
L. REIR R K AR K 220.5 em /A, 2R
B R SH12K, TR R AC MR /NI R
P . SB1SRE T LAchGHZ YT 1. 25 25713
R, 3L 18] 1) 44 5 & i 8 AR R AR A AN B
B(P>0.05), HrhGHEZK A1 BG sk &R
AT AL RG24 R H3RAECE18K), L
HrhGHZ . w7 ErhGHA SxHRALA L, T
T R IR AR I8 0 B 5k (P<0.05), H.m {&rhGH
R AL R IR AT 22 31 (P<0.05); 1 3 4 4R Bl 4 i
2N BAT GE 245 L(P>0.05). B R ik
FURBER, L2 )5 PR, S 4R K
THRE S BLHT A REE (1812). SEEG 25 WAL LB,
SRR T I s 3 R WAL R o A
2.3 SGC-7901# K s iF VEGF KT X} 4]
FARF ErhGHALAH L, =7 Srh GHAL My
VEGF/KFHETmE, 2l A% 2R X
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(252.94 ng/L+15.32 ng/L vs 49.94 ng/L+5.73
ng/L, 167.60 ng/L £9.54 ng/L, ¥JP<0.05, [43).
2.4 MIELALRVEGFE & 89 kA8 W IHA4VEGF N
HhOEBE P, A M O o T A R K38 %,
A rhGHAL A & A1 rhGHAL VEGF 3 & i,
SR PHE, BH N A E 5] 35 i 60%( Pl 4).

2.5 BPyE2A 2 VEGF mRNA# &k #77ErhGH
Y1V E GFAR X 222 2t W & v 1 o6f LA RMIG 5 o
thGHA, ZE0| BA 4ivh25 75 X(0.647£0.0447 vs
0.323+0.0258, 0.412+0.0351, $P<0.05, [&]5).
VEGFHIH3Y 1 J5 HL Ik 45 2 W ™2 v B/
AT e —3L

3 iMie

rthGHEA FE M HEMEH, O —Riie
G AR W) 2 N T AR e AR
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(x 200). A: %HBZE; B: I5ErhGHZE; C: i FErhGHZA.

AERCE TR RIIGIT. B S E T AREAGE
IEE SR, MREAZUEFERERE, FARAIMK,
HARJG AT 5 5 AR, 1E90% 838 e A4k
i ER, 20% T EFRAR . Wi, 4
THAL N ANEFECRRRIT IEAN R B
TS R SR R R ARDIRS, DRI,
% 24 G R T R Y T rh G H AR R B R G g
WA VE SR IE SR, 4SS, A
e E PRI R, KA. AR SUIE
SEAR P EREE R B R KR T R AR B A
SRPAN 25 A2 33 /N BT 47 Je g 1) A G, A A
rhGH & —FhiaIT N 0 I 1 3& 5 7 7k
SR 7% 1 2l rh GHI) (8] 422 0/ 40 Jif A= A 38 5 250,
R A A S (R B R I I AR, 2R
0TS R R R A R, DA RO A R A
AJe e A5 1 T A0 e W 8 I, K PR
T RMIAFAE S,

w9 ¥2 5 GHR A &
N, PRk
KA, AT
5o rthGH % 4 5 3%
T A
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;ggﬁf&g SGC-7901 4y 4fl il B GHR L 3B PE R ik, 7
o, R 1% AP ErhGHAGHRFME MR K. #5597
E’ﬁf@ oy 8250 CRULECERLE L VEGFR AN, 425911,
95 . S S0 chGHATFALII IR EL, 50N S WOKE

00 R . YA ch GHA SRS AE 52
2000 FEE FOCENURREPIRAS. 45243 dJF, thGHZ:
. 25 411 10 Je R0 2 K R TR 4 B TR R AL,
100 FIABUNK . B0 rhGHATGHREFTE R
250 AT AR KA R, ELE A rhGHALIE
H3 500 PR B B 3 AR BT R T
1000 2, FLYE4 25105 1R, rhGHIAIT 4110 i
2000 AR B MR ARRL 0 E AL A, KR R

B 5 SGC-7901f1EVEGF mRNAZRIX. M: Marker; 1: %2
2H; 2: (R rhGHAE, 3: =5l ErhGHA.

b9 LA A A R AR KL IR BRI RS 1
O AAER bR E I i A SRS R
BRI ) i 3 R R 4 e B
FIAWT L KR, TE AL L5 2 AR EE.
i 988 1) I A B 22 B A K DR 1R A K,
A VEGF i B3 e H B A i 5 A K IR
TGRSR R BLAE T i b (0 i K ia el
ZUPVEGF IR IE K- e i i m, HAS5EEER
BE R ToH R BLIE ARG, X s A $e s
VRN, e 7 Aeh G HI PR g 5535 B FH 1) 22 4
P, AN 0] 2R VEGF 23k [ 540,

GHW & LKA AT, W GH-JE %=
FEAE K K1~ 1(insulin-like growth factor-1, IGF-1)
i, A PR g 4 U BXPC-3 F . (B L A
2 Jit 3% T G HR P9 485 45 W2 G HOR HAR AR KA,
BRI GHANGE-1 RS0 (¢ 30F N\ SL I
A FEM CF74E T I35 44 A K, I FLAR S 4l
5052 2 2 LU R A B B R0V 1 52 . is TG F-1
B2 ARBTAA BELIBT 5 475 4% W %3¢ 1) G H ) 1 156 5 350 B
1144 F G HRAZ PR H5 557 3 4t 2% o B0 LA 3
NS R, T GHIT X —Rv A2 EL R AR,
H B ZIGE-1/ 3L SS90 R, rhGHAS
1 R IEGHR I 41 i B e1-7402 5% FE 8 1)
Az, FLAE FH A 6 FH 2 1 14 n i 4 i (0 a4, e
G L AAEAE B AR, AN 56 T
FEE AL IR, thGHXTGHRPHMERIA (1) 5 40
JH A B AR AR, (EO6 T GHRB R IA
IR AN, T g5 A7 8, MR R PirhGH
A IR A U, SRR GHRAR T BB
thGH R 5 AE W) 25 230 1) DA B

ARSI 56 B 4 ik A A A G R % e

Wik 2%, B i A rh GHZE AR BRI i FE A
TR ErhGHAL, 7T G855 R 38 Kk P 1
HURRIFEA G, R4 T30 0P irhGH Y
g8 L5 2 PR O R 4 A AR A S (1 S 5 45
R, PorrhGHAEME GHR+H 5 40 o Kk Bel-7402 %)
W 2 [)VEGF, it 5 HALRE = 1 1 Py Jz 4N
MaAK, 2 55 R i A 0 AR BTy AR Sz v SR
YR R R, TR KT SirhGHGS
AL VEGFRIL[I52m, 458 &K, rhGHE:
Z94IVEGF [ FH MR IA R W 2 i T B 4, HLB
FLh Yo N, VEGFZRIA PHYER iy, A
I AR HHRT-PCR ML PR 3 5 7K Al VE GF
mRNAPZRIE, 7] WL &-SL50H 2175495 bphb L
REA— 4, SR T A B AR 25
BEAL, TR AN A2 K A3 WA TV E GFANMYUAN SR BR T
JHIRE L ZAA 5 KR VEGER N A F i, ifi
rptmr USR] =K I VEGE, H5 4148
VEGFHR LA —5 fbel WL, % FGHRFH
PERIE IR, ] BEATFAEGHAR S 9 5E A I 1
LI, WA bR AR P XU [ N
HrhGHT TR EE T, VEGFR A it A7 1
o, A AR T e A TR ) I AR R,
RILAF 5 T B ) H AL TR AR R,

B VR TT AMU IS UM R IT AL, AR
WHRERIRTT AR R, DASGE B ARUPIRAS, R
B A G N, AR TG A D RE, e
ST A2 1, AT 4E 255835 Ji kA K . thGHAE
P8 1A BT AT A MURE AR 34, (EE N H
G R, TR BRI B GHROE H R 5/
P CBERE 52 —, thGHY ] TGHRFPE A
BRI IRE A 00 0 R A K R I Rg ot 5 A i P X
B, I PAC A ) 1 2

4 2R
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