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RhGH Increase Proliferation of Human Hepatic Carcinoma Cell
Line Bel-7402 in Vitro

LIU Jian-ping, CHEN Tao, CHEN Xiao-xuan, OU Qing-jia
( Department of General Surgery, The Second Affiliated Hospital, SUN Yat-sen University, Guangzhou 510120, China )

Abstract:  [Objective] To study the effect of thGH with different concenirations on the growth of Bel-

7402 human hepatic carcinoma cell lines in vitro.  [Methods] Radioligand assay was used to detect the growth
hormone receptor (GHR)  expression of the hepatic carcinoma cell lines. TﬁmOI‘ cell count, thiazole blue
chromatometry, and colony forming test were introduced to determine the sensibility of Bel-7402 to the different
concentrations of ThGH (0, 1, 10, 100, 1 000, and 10 000 ng/mL). Growth rate of tumor cells was calculated.
Metabolism of DNA of tumor cells was determined by the method of mixture of *H-TdR. [Results] Radioligand assays
showed GHR in Bel-7402 hepatic carcinoma cell strain. The thGH had certain effects of the growth of 7402 hepatic
carcinoma cell line. It showed positive effect to accelerate the proliferation on the growth of the hepatic carcinoma

cells when the concentration of thGH reached 100 ng/mL(P < 0.05,compared with control group). Although other

thGH concentrations (1, 10, 1 000, and 10 000 ng/mL)also had positive effects, they were much weaker than
that at 100 ng/mL 24 hours after thGH injection. [ Conclusion] Certain concentrations of thGH stimulated the growth
of Bel-7402 hepatic carcinoma cell line in vitro in varying extent. The reason might be concerned with GHR
expressed by 7402 hepatic carcinoma cell line.
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A XU 45, A KR EIARINESEAT Bel-7402 HZ 404 5H 419

P EATESURNE, BATENE GH BB K&
EVE R

JR &M IFRE  (hepatocellular carcinoma, HCC)
R E R W AEMENEZ —, BT RN
HRKBEERIR (growth hormone receptor, GHR) /7
TEf 2 BFRAL, 0 GH Y R EEAR AR5, Kt AE fiF
P R E A chGH, HZ2 2 M3 I PR A 26 i
1990 42 H 235 T H0 5 R 2UR A I 8] GHR, T
TA 7 IR 40 2 32 AT A U7 L i PR 3k A
FAEKBERERTZ2ERTIERA; EHREE
IR R B, B NS EE R R IR ]
RIXMEAKTF ) GHRUS (EX T JFH% #9 GHR &5

FAEDIRE . ERBRBTEN TIERETRE

ALALRE

GH 75 Eiil it 5 HAZ Kk GHR 456 g & #E1E
R, BEAE R G 228 R A KR X 335 GHR 19
HepG2 JIFJm 4 M ik 0 4B KA (e HEE AP Bl F
HepG2 JT9i 41 i ik 455 Bk YR T BRSE A89 /N JLAT
B2 AR 00, T R A R A P9 ) AR 4 e
BN, HAYSRER S A AR k=
5o BIWAMRMER, B2 T #EAFRFE hGH
X 9 BRI R T T 448 P A9 ) Bel-7402 -9 4
Pl #k (7] ik GHR) B4FH B9 %20 , % rhGH 7£ T8
ANEHIE AT R 2B BT

1 #H#EF %

1.1 4HRatk S SLoa _

A Bel-7402 R 4RI B R BE L 140
AR RIS BT, HP LU R A 2 2 B sh ) AR OB T 2
FRICHALE K IE (S1-hGH), EEEFRA -
it NAERIER S, P ER R e
WFoT i L R T 72 4 2 ,A%EL% , K H Sigma N
A7 5 s RPMI 1640 B5553 (32 Hyclon A1), i
A7 (3£ E GIBCO A/l ), BEME #5 (MTT) (3£ [
Sigma A F ), EHANAERKEE WCH(BE,Hi+t
Serono’y B B ) H-TdR (' [E 57 GERL = 098 B
A7 ,1.85 x 10° Bq/mL), SO EL . L H 2R
TR,

1.2 MEIEHR SN T iE

1.2.1 #mAg3zdc  Bel-7402 JT 9 40 B 35 5% T &
100 mL/L fG4FINTE .58 R B R 100 -3
f1 8 mL (4 1640 BEFRWH,37 °C A ECHR 5%

[ CO, B IR FE 1 RIS TR, TR 2S F R X B]
S thGH SZEA  SEB A AN thGH, X BEZH AU
1640 F5FRK , B 73000, IR SR E R 3 1R,
1.2.2 thGH 4 A T A Mo A K &2
A RORZS BREFAYZEAE, LL 2.0 x 10 4~/mL ¥R 2
BT 24 FLEEFRMR (AL | mL), FEMLAT N 6 A (—
2N RN A S A ), R A BN BE /S 43 ) T SR B
20 P AR [ e B8 Y rhGH {8 H7E 35 95 0 P B9 ok
BEAY 5 1.,10.100,1 000,10 000 ng/mL, 7EIMZ
BB 6 FLEF SR 40 B 28T 105 THEUE S 40
A, A VEELRER 4 d, BRAEHAFE 6
FLAH ML E (AL I R AR EE 2 14 3 1k, L
SEYME ) | MR 4520 5455 SR A SF- 2 (8 2 4 R ) o
JE thGH 1EF T R4 4 K i 26 T B &S0
20 bl AR A A A 2R

AR (% ) =S 6 20 A 41 i 2550/ 5ok R 4 ) 400 i
B x 100%
123 =&ek B (MTT) &% R4 BR2.0
x 10 >/mL, AFFFL 200 pL 2R T 96 FLEE IR,
B 8 NEFL, RG24 h FHIEFRIR, LA
A S B3RV B thGH BB FEIR . 55 LR FR AN
25 AT RE BT RS N 2G| 25 0 HR 3% 59
TCHM, 2G40 3T 24 .48.72.96 h AiLA 20 wL
MTT, 5 & 4 h JFH L3, inA 150 L DMSO #i&
LR 10 min, 25 I BBV | A Bio-TEK BEHE{L
K, I 490 nm , P 5E A5 FLETIROGE,
124 FBEMREE H&RABRER, K
R4 ECR 200 N/mL HFF 6 FLEE B, &
SO SRR B 4 L, SR A A L
IRV BE 1) vhGH, FE 2 RE5F 14 d, R 41 f B B
B B SRV S 15 AR B 57, DR B SRR, Hank ' s YRUE
YR, P [E %€ 30 min, Giemsa MHL8 30 min, i
B R L) S0 ML 3 — e
W TR E LR, B 4 FLAEE B
BAEIETE R .

EEVETE R (%) = FIHEIEE/ AR BRAS
PEC x 100%
1.2.5 SH-TdR #-A DNA 3 87 FFE 40 vk 2
H 2.0 x 10%/mL, 5T 24 FLY0 I 5 AR b b
I ,24 h J5H LA LR R E thGH M IRTR 28k
10%F 1L ¥ RPMI 1640 K535V , I & DNA & BGAT
18 h, 4L *H-TdR 1.85 x 10° Bq/mL, Jf5E [ 1
F EDTA IR GWOE G, 41 252025 , 1 DYQ- 1T
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B 22 Sk it SE A8 44 25 N 4E IS AR T 49 RU AR 4R AR
b AANERE T B INIAERE, H FI2105 &
BRI, SRR T PR, R S
B ANNE, LSS50 (counts per
minute, cpm ) /FLIGFE *H-TdR A DNA &,
1.2.6 ezt koA X BRLH o 40 e b
FEEF P, AN TR A 75% 220, IR
THAL , S RS S T 8 0 A B, e JFHIER 440 B B
TCIMTE 1640 WLk 3 WK, BB 2 W & , A
T8, 2R RN AERER 300 wL, Hop
ST hGH 100 pL (%) 200 000 cpm/mL) , /N [R] He B&
#9 hGH 100 pL(0 ~ 3 nmol/L) 23 7 ~ 9 ANH A6
J) I 4 HEEOR 100 pL(Z0E 2 > 3.0 x 10/
mL) ARIHIA PR JE 4 CKFEL R, fhEkE
Ao Y NI TR AR 7/ Bsi W & N s ORI = =
W SR R (Site ) F1F- 65 7 BB B(K,) 2R
Scatchard ¥, B—AUEEE W 3 W, 45 R HAH
FI%L (109 TE
1.3 GitHE

SKFH SPSS12.0 G AL BRER M4, PARIZE 2557
HT (one way ANONA) St Bl E 17 G 1T 2 40 3, 11
BRI ¢ L ¢ 158, L P < 0.05 fE R ER

G225 BIREAT o
2 4 R

2.1 A 7402 FFE R ST =2 o T

N 7402 96 240 B A 0 S A T A o A B 2
Scatchard #44 )5 , Scatchard &5 H L , IR K
W B— ) GH 457 TS5 5008 (B GHR) , iHE 4
Jifl GHR o7 25,55 & (Site, 10%/cell) iy 7.348 + 0.891,
A4 R B H B K, 2 (0.630 + 0.046)nmol /L,
2.2 ESLIGHAFXT AT hCH (ERJT 24,48.72
A0 96 h By BrhJEE 40 R iR

thGH 5 7402 @A EEAL 24 h J5, BR 100
ng/ml HE AT 2250 BN, &4
20 50} REZE 2 B Jo 22 5 , T 2 AR S B 48 h, 2
Wy st iR 40 A A I S B W . 10 ng/mlL
100 ng/mL.1 000 ng/mL 5 10 000 ng/mL 44 7E
48h BY 40 BB B T R AR (P < 0.05) 1B
7E 72 h, HA 100 ng/mL 455 BLAA A B3
P (P < 0.05), T 7E 96 h, 100 ng/mL.1 000 ng/mL
5 10 000 ng/mlL ZH B 2 3 B SO R N R
H(P<0.05,%1),

#£1 FREIRE rhGH 1EATEAET 5 7402 PR 845 R

Table 1 The cell count of 7402 hepatic carcinoma cells at various rhGH concentrations and various time (ws)
Drug concentrations(ng/mL) n(well) 24 h 48 h 72 h 96 h
0 (control) 6 6.8+0.3 144 +£1.2 36 +5 45+ 5
1 6 6.9 = 0.7 159 + 1.4 36+5 47 + 8
10 6 7.4 + 0.6 17.2 £ 1.1Y 37 +4 49 + 5
100 6 8.3 +0.8" 20.8 + 1.59 46 + 7V 62 + 39
1 000 6 7.6 +0.5 18.0 + 1.7V 38+6 52 + 6"
10 000 6 7.5+ 0.6 19.0 # 1.5V 36 +3 54 £ 79

1) : Compared to the control group at same phase, P < 0.05

2.3 thGH IFPPEEZR pE MTT & i a9 520

thGH 5 FFR 40 i 322 ik 24 h J5 , B& 100 ng/mL
4 50 B AR LU A RS, R LS4 5 X R
2 V8] TG 22 51 5 1 24 12 fb B[R] SiE < 245 3 X6 g A
K 595 I L B BA . 7E 48 .72 h, & 100 ng/mL 41
&k, 1 000 ng/mL 5 10 000 ng/mL 24 MTT {H3% 5
T X B4 (P < 0.05), 7 96 h, 100 ng/mL 28 100
ng/mL #8 .1 000 ng/mL §) MTT {8 ¥4 & F X B4
(P<0.05,%2),

2.4 thGH X4 7402 BT 4H i 623 72 A 22 Y 22 i
thGH #£ 1 000 ng/mL. 10 000 ng/mL £ 4E7%
T BRSBTS TR (P > 0.05) ,{HTE 10 ng/
mlL 100 ng/mL 7 & 41 52 V& T2 LR B0 I 20 B 1.
FE (P <0.05,533),
2.5 thGH X} 7402 FHEHIAE *H-TdR BN\ E M2
2526 4 CH-TAR 8 A &2 3545t JE 4 A Jr 1
5, 1BHF 100 ng/mL 150 IR A B B
(P<0.05,%4),
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F 2 7402 FREMMBOKE MTT BE&F M (TRLE A)EK

Table 2 MTT coloration activities (absorption A) variation of 7402 hepatic carcinoma cell lines (xts)
Drug concentrations(ng/mlL) n(well) 24 h 48 h 72 h 9 h

0 (control) ' 6 0.364 = 0.021 0.524 = 0.045 0.91 = 0.06 1.16 + 0.07
1 6 0.380 + 0.021 0.528 + 0.057 0.96 + 0.08 1.22 + 0.09
10 6 0.401 = 0.028 0.561 + 0.023 0.96 = 0.07 1.31 £ 0.07"
100 6 0.471 + 0.047Y 0.623 + 0.039V 1.11 = 0.12" 1.43 + 0.129
1 000 6 0.372 = 0.019 0.585 + 0.024V 1.00 + 0.06" 1.30 + 0.129
10 000 6 0.382 + 0.022 0.582 + 0.0229 1.00 = 0.04 1.25 + 0.04

1) : compared to the control group at same phase, P < 0.05

NP REURE, 5 S IE B BT R 40 i B A [ R
PR Y ), T AR ST BT FR B4 Bel-7402 FFF98 40 i ik S R

=3 rhGH 3 A 7402 B9 40 A0 62 5% 7 B B0 25 0
Table 3 The effects of rhGH on the colony formation of

7402 hepatic carcinoma cells (%£s) TP N AR B R R R AT AR M R, B
Drug HCC 2010 R RRAE , BB 01 AFP, TP Bl ) R4

Inoculated cell Amounts of  Rates of colony

concentrations n

AIAEYE A2 WS 5 i PR 88 21 B AR A

populations  colony formation  formation(%)

(ng/mL) W, XS T T thGH 5 R A MUEFE RIS R
0 (control ) 4 200 146+ 12 72.9 ST 45 AT R BB E,
1 oo e T AHFERIN T thGH 19 6 14 9L B 45 O
o Lo e W T ARSI 7402 FFRRAIIAE K
000 . 20 142;5 09 M, HH 10 ng/mL MM FIEH A GH A9k
10000 4 200 135 8 674 11,100 ng/mL AR T4 ~ 10 U thGH B2 FIERTR

JHASEAL AR5 1l GHL Y04 v B (B im PR 24 VR 32 ) 1),
SR BN . SX AL, —E W ET B thGH XF
PRI EE IR 7402 J 95 40 B AR 9 1 78 LR AN )
FEIRHVER, Tow A AE T4 MTT *H-TdR A

1) : compared to the control group at same phase, P < 0.05

R4 rhGH I A 7402 FHEZAE *H-TdR £ N EHIF00
Table 4 The effects of rhGH on *H-TdR incorporated

amounts of 7402 hepatic carcinoma cells (wks) = , WM ETETE TR E , ¥ thGH

Drug concentrations n *H-TdR incorporated FE 100 ng/mL B Uk B BT AR R A R Y 3 A AR

(ng/mL) (well) amounts (cpm) ﬁ‘]ﬁ% : ﬁﬁ hCH E;E;E%EJ}'EHTJ‘ (1 _ 10, 1 000,

Lo 2 Ja 10000 ngy/mL.) iy L% 35 946 M6 B, 5B 4

10 6 10 195 + 1 183 FALY, X JFFIR 20 B A S AR A — R R B B R AR

100 6 12 411 = 1 267" FH (HA 1 000,10 000 ng/mL 20 FIAVEF L KTF 1,

1000 6 10 100+ 1 102 10 ng/mL 4), {EFE AR B4R L 5% thGH 7E
10 000 6 9979 + 1 251

100 ng/mL ¥JERT 55, I H thGH 7E R 4
(1 000,10 000 ng/mL), Ff% 1555 i I LE & | i 3%
PR X R A B R VR TR B — E M RIER . BT
thGH HF B 5 HZIKEE G4 e AR, A0t
TR T 7402 FFREEA4AEAEEE H 5 mRNA /K73

1) :compared to the control group at same phase,P < 0.05

3 it

240 ML 1) P 8 77 25 W R R 2 W T 5 R R A
TEZ— . B RA 28X rhGH 5 I 48 f bk
AR R R BEAT T — M BFIT TARC O (BT
I HepG2 I 40 Ji ik Sl IR 45 2 1 A A BT B 200
MRS R HGE TR CRBEZ I AFP, BE2)
WIMIREH  HEH o B BRE S5, 7E R

A7 GHR B33k, FI 7402 @40 % 4 GHR
N MAHFT HR chGH 3 7402 B8 40 B 34 5 10 =
BRE, X ULEE 7402 FRRE4NI A0 GHR BLAA —
EIRE,

BRI R, AR AT LA S a8
B2 R 033K, Barash 45 S HfE >R F TG MLVE 5
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FRI0 K FRF 4R MEIESE A hGH 7T L5 5 GHR HY3R
ik, HEABMER, % hGH ¥RE KT 10 ng/mL
i, hGH W] A5 5 GHR;hGH ¥ JF % -F 250 ng/
ComL B, S RER hGH WE KT 1 000 ng/mL
i}, hGH X GHR A /£, hGH X GHR #1175
SYEFATEIN A hGH J5 48 h iK% F 4,96 h 555
SR FVGE . Nuoffer! SRR AN R B (V& B2 4311
4 0.2.5.12.5.25.50 #1 150 ng/mL) #J 20 Ku 5
22 Ku hGH X %l ¥ 7 % 40 Jd #k HuH7 GHR FI
GHBp HOF2 ik HLE A | & DA YR FE (B4R T 2.5,
12.5.25.50 ng/mL) fJ 20 Ku 55 22 Ku hGH §E5|
) B MK 9 HuH7 GHR/GHBp 9 mRNA I
VA, T A B & (150 ng/mL) A 20 Ku hGH JUI
455 HuH7 GHR 5 GHBp mRNA {J T, 7E4S
T R [R VR B Y thGH {2 3F 7402 JiT 8 40 it 3
FE USSR, AT B85 A B R I PR 25 BE VK B (10 55
1 000 ng/mL A thGH % 5 7402 FFEE 40 A GHR 1Y
Fik, MAE®WEE (FIHKT 1 000 ng/mL) 1
thGH YEF T, thGH AT A 40 g GHR #3835
AR,
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