rpE 40 i AR ) 2% 249 Chinese Journal of Cell Biology 2013, 35(6): 786-790 http://www.cjcb.org

DOI: 10.11844/cjcb.2013.06.0027

FRANE KB ZKEE I3 Bel-7402
BT J52 21 BE A 2R S 52 T

w—lE RO mEA BE&F FRE
CEPREE 22 2 B2 BE T BESI L, B4k 541000)

HE it E A% K& (recombinant human growth hormone, thGH)H-A14 77 25 45 7 &
% (adriamycin, ADM)Xt 4k 9132 7 69 Bel-74020F & 40 J 6 %o . % SR 30X it o h sf B4, R
R ErhGHLL. R R ErhGH+ T & % (ADM)ZE A ADMZR, 3£820, 15 Fl AR Sh dm i 3s A K. o F
HAB F 7 35tk & (methyl thiazolyl terazolium, MTT)Fe i X 40 JE AR S A 75 %, Ko R B IR
thGHA T~ F) iR ZrhGH+ADMSH AR 9132 F 69 Bel- 74024 & fa e A K R . A K&, @ o B 4 &
38 78 45 4 (proliferation index, PI)5 49 %576, 48 h/a, MTTi AN 4 R4B 7 HafRabin, ¥. &
R ErhGHAE £ K % 8] £ F+ 3 (P<0.05); ADMZE B £ 47 4] Bel-7402/T %% 40 i £ K (P<0.05); 5 ADM
20 )b 4%, thGH+ADM &-28 47 ) % 8 2 I1K(P<0.05). 1R3E & K th & B 7T A3 o, thGHE- 243 % B2
A A &, LHArhGH248H 59 2, thGHA4818] R0 R 2 ; thGH+ADM A48 RAL R 2 5
thGH+ADM&-48 b4, ADMZH 8 R 1%, et Bl #1 4 R 2 =, 5aF BB 4A k4, thGH2. rhGH34A
849 Go/MA bb 1) A 38 78 35 20 (PT) 2. F 5 (P<0.05), ADMZA 4 Go/M A 1 7] #2P12 & & 1K(P<0.05), 5
ADMAEAR AR, T~ F) 3K B rhGH+ADMAE ¢ G/ M b 45) e P1BA 2 F 35 (P<0.05). A K & TR dtR
SN 3E B Bel-T4020HF 4 ta i A K A& KR IR AT B £ 0677, 7T IEARALFT 2540 09 3008 2R
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Effects of Recombinant Human Growth Hormone Combined with
Chemotherapy on the Growth of Bel-7402 Human Hepatic

Carcinoma Cell Lines in vitro

Peng Yifeng, Chen Qian*, Yu Yaqun, Liao Weijia, Li Shuqun
(Hepatobiliary and Pancreatic Surgery, Affiliated Hospital of Guilin Medical College, Guilin 541000, China)

Abstract This study aimed at investigating the effect in hepatocarcinoma Bel-7402 cells by combining
recombinant human growth hormone with ADM. Eight groups were assigned as control group, thGH groups,
rhGH+ADM groups and ADM group. Bel-7402 cells were cultured with various concentrations of rhGH and
rhGH+ADM. Cell culture technique, MTT assay and flow cytometry were used to assess the growth rate, growth
curve, cell cycle and PI on liver tumor cell Bel-7402. The results showed that the growth rate in medium and

high concentration of thGH groups were significantly increased compared with the controls (P<0.05); ADM
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group obviously decrease the growth of Bel-7402 cells (P<0.05); compared with the ADM group, inhibition rate
of thGH+ADM groups were significantly decreased (P<0.05); growth curve indicated that the growth of thGH

groups were increased compared with the control group, especially rhGH2 group; compared with rhGH+ADM

groups, growth of ADM group was decreased (P<0.05). The cell cycle assay indicated that the G»/M phase and PI

in the thGH2 and thGH3 groups were obviously increased compared with the control group; G»/M phase and PI
in hGH+ADM groups were increased compared with ADM group (P<0.05). The results suggested that the rhGH

stimulated the growth of Bel-7402 hepatic carcinoma cell line in vitro; thGH combined with ADM will weaken the

inhibitory effect of the ADM.
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S EAREAL. ERAR . RIEIRC T A,
e 300 K R OB . A N AR KB R T iR e
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Bl AR, 70T AR A K, frdes Bs—
FEE B R, 2R S R A e, Sk
MRS, BN AN EH — EHAAE e AN SZIAR 4
P LA 400 6 20 P9 o i R SRR, SR8 T T 9 1
JHT- 40 Jf 75T 400 JH Ak ——Beel-7402 1925 40 A o b
W%, HEAN KBRS T 0 5 =
X ICHEAT PRANT- T, IS A KR B T 29t
A A1 B 7 00 T 40 B 1 s e, R i IR B AR KR 1)
S FHER AL [ S I AR

1 MRI5AE
1.1 FERFIRILEE

Bel-7402 A JHJ 40 J A% b b 58 K 27 JHE 3 9t 9
Prfefit; AN A K EE (G B Peprotech 24 H] 7 ih);
T S 36 8 B 25 25 (ADM, W VL 1E 250 JBE4 A B
4y ) ); DMEM i1 b 5% 7 Wi (Hyclone A #)); /N4 1L 1
(Hyclone A wl); PY F A& £ 0 M 3 (MTT, SIGMA 2
m)); L HL(DMSO, SIGMAZ 7); Bio-Tek/Hk
o BRI (52 [ ); ik AT E (PT, Sigma/a #)); RNase
fifF(Sigma A F), Vi U4 MU A% (Arialll, 3 [EBD 2 ).
1.2 K4

ASZEG A 84l X HR 41, S [A) MK FErhGHA4L .
AN TR R JErhGHAT 75 25 (ADM) 4 X ADMZH; A [
FEAF AR
1.3 ZAAEiESE

Bel-7402 11 41 Mo 5 5% T 5 10%/ N . 5

recombinant human growth hormone; adriamycin; hepatoma cells; cell cycle

R1 HANRAMIRE

Table 1 Group and drug concentration

41 LYATR SR E

Groups Drug name and concentration
Control group DMEM high glucose medium
rhGH1 rhGH 50 ng/mL

rhGH2 rhGH 100 ng/mL

rhGH3 rhGH 1 000 ng/mL

rhGH1+ADM rhGH 50 ng/mL+ADM 4 pg/mL
rhGH2+ADM rhGH 100 ng/mL+ADM 4 pg/mL
rhGH3+ADM rhGH 1 000 ng/mL+ADM 4 pg/mL
ADM group ADM 4 pg/mL

55 555 % %100 U/mLDMEM & 8 5 55 0,
IETF37 °Cy 5% COLM95% 4% /i A B 1) 8 9%
Firh o BOWBUE KGN M, £80.25% B 1 i 2 gn
MR, AR AR 5.
1.4 MTTEH N BT 22 20 B E 14

H 0 AR RS R 1 9 4 g, 2 R g v
1k, 40 W3 %, BU3.0x10Y/mLK J& 3% B T-96 4L 1,
180 uL/AL, B3N AL 4 hIFF 40 4 50
J, 4% 53 AL BRI N 251520 pL/ LS FR 25 4 4 ik
UM, SRR 1), ZWENERL B THF
TP 57748 h, SLHE A FT4 hIAMTTR20 pL/AL
(IRSE S mg/mL), 4 )i, 18] o8 A, &L
AN150 pL = FEENE B, ~F B RE 3% A 75 3% 5~10 min,
B T Bio-Tek B ¢ G 7 A A L, LA492 nmifk K(=
Z P K630 nm)E S FLOL D . A LRk
B3R, 1% A I E gl A K R A H R, KR
=556 41 V- 3 DAE /S B ALV ¥IDAE % 100%, 01l %
=1—(SE 56 41~V ¥ DAE /T R 4P 35 DA ) x 100% . #R
P LU 59, B 4l M k5 9724, 48, 72 h, HFEKE
SEHG 3R, FRIUAS [F] I B - ALDAE, Fi 2 H i i A= K
k.
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1.5 RGN ZE

EOH 50 A K T 4 i, DA< 106/ 42 k1 40 g
ERFENH, 4 hall i se NG BE ), oy R il 45 T
AP, 555748 hfa, AR L, PBSTE2K, Bl
BRI 72 B, SRACZI1x10%/mLEL 40 iy, H
70% 1) T4 UK £ BE [ 58, TAN-20 °CORAF ISR, —
Ji 5, BCH 2 000 r/min #0010 min, 37 2:70%40K
LT, FHTA FIPBSTES 24K, F5H0.5 mL RNasek
AN, E 137 °C/AKE30 min, 55 IIA25 uL
PIL, 3% % (6,30 min. _F U 2 40 B 450K 41 i &
W FvEER IR I AR 4l A 5 A 4
B, Uk g i 5E FR £ (PT) o PI=(SIHA 41 e
+Go/M I 4 J)/(Go/G 31 4l JHa+S 3 41 J+Go/M I 41
Ji9)x100%.
1.6 Hit=A*

S0 B 4 A 1 SPSS18.04% v A 4y #r, B
FH 38) b 1 2 () R s, N B DR 25 7 22 93 A
P<0.050 2= A PRt 2 L.

2 %R
2.1 MAEERKERANGIE

K5 77248 i MAT 1R 52 56 25 4IDME, Wi K277
E R R 5 A L%, thGH2. thGH34H 4K &
W 5 4% 5 (P<0.05), thGHI4 4L KR LG i 2 5 X
(P>0.05); A ErhGH+ADM %20 5 ADM4H L%,
) 2% B 12 B AR (P<0.05), AN [F] 9 fErhGH+ADM #%
A ) 22 S AN ik o

2.2 ‘MAEAEiK Lk

MBI H 25 5, rhGH - 41480 AL S T =,
thGH241 5 LAt % 41 2 T+ =1, AN )9 B rthGH -4
5] A% A6 AN B s AN A 9R BErhGH+ADM4L 5 41 2 1]
AR AL AN W], ADMZH #rhGH+ADM %% 41 W i} &A%
(P<0.05)(Kl1).
2.3 {HRaREEA S th R AE{EEE(PD)

M3 45 1e, 5T AL, thGH2. rhGH3
2 111Goy/M I LL 451 FTPL, 2 T 155 (P<0.05), ADM4L [
Go/M I LA RTPT . 3 P IR (P<0.05) . 5 ADMAL R4
FL 8, AN [ ¥ thGH+ADMZ FGo/M I B 451 FTPTH]
W T E(P<0.05), HANFEK ErhGH+ADMA] 5 241 2.
F) G 42 3% M 72 5:(P>0.05)

1.4
1.2
1.0 —+— Control group
-=-rhGH1
E 0.8 —+—rhGH2
g ——rhGH3
Q 0.6 ——rhGH1+ADM
04 ~o—rhGH2+ADM
’ rhGH3+ADM
0.2 ADM
0 . .
24 48 72
Time(h)

Bl M K2
Fig.1 Cell growth curves of different groups

32 48 WL HADE

Table 2 D value of each experimental groups after 48 h

54 Di %) I (%)
Groups D value Growth rate(%) Inhibition rate(%)
Control 0.78+0.02 100.00 0

rhGH1 0.83+0.01 107.07 -7.07

rhGH2 0.93+0.04 119.15%* -19.15

rhGH3 0.87+0.02 112.08* -12.08
rhGH1+ADM 0.56+0.03 72.49 27.51*
rhGH2+ADM 0.62+0.03 79.04 20.96
rhGH3+ADM 0.60+0.05 76.99 23.017

ADM 0.41£0.03 52.06* 47.94

#P<0.05, 53t IBALLLEE; 7P<0.05, 5565 25 (ADM)AL FE 4 LL 45
*P<0.05 vs control group; "P<0.05 vs ADM group.
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2R3 Bel-740240 A1 /5 A R I TE R 20(%)
Table 3 The cell cycle and proliferation index of Bel-7402(%)

415 Gy/G ] SHl G/ PI
Groups Gy/G; phase Synthesis phase G,/M phase Proliferation index
Control group 53.56+0.51 39.67+1.18 6.77+0.67 46.43+0.51
rhGH1 52.57+0.42 39.59+0.79 7.84+0.38 47.43+0.42
rthGH2 47.75+0.24 42.49+0.16 9.76+0.40* 52.25+0.24*
rhGH3 48.23+0.52 41.92+0.71 9.85+0.19* 51.77+0.52*
rhGH1+ADM 67.55+0.33 28.3+0.380 4.15+0.29" 32.45+0.33"
rhGH2+ADM 66.05+0.69 29.69+1.10 4.26+0.42" 33.95+0.69"
rhGH3+ADM 67.18+0.59 28.71+0.78 4.11£0.19* 32.82+0.59"
ADM 78.54£0.43 18.59+0.15 2.87£0.34* 21.46+0.43*
*P<0.05, 5% AL #P<0.05, 15515 25 (ADM)ALFEAL LU o
*P<0.05 vs control group; “P<0.05 vs ADM group.
3 g FERTE B iR R b, Bl 3o W sy

AR B R R AR A W ) — R 2, R
Hran AR B nan i AR K AR, TR e
Al DA B N BCTADIRAS, SRR (1 MAE, 358
BUPR IR G2 D RESE; I A& — i W BP0, 1 3]
R RO R . g AR R T AR TR A A K
W, fEXGE B 28— B O R, 25 (et
PRI A . B RS SE, [E N AM s — AP

Bel-7402JH-% 4H J bR & 201 20704 4K B 3k
I i 47 S5 A AR S TR OR BT R I P s A bR, &
KR T 3R 7 T3 1 40 e 7R o iR, A PR
AT R 40 B8 R R AE, 7T 43 WA AFP, A4~
511 R P 40 M 2R P AR AL, o B s LA HE 400 P 28
S A 3, MOAS SI256 DABel-7402 1 i 41 i A 1 0 2,
9T 4518 -5 B B P 3 TR R VR 97 S DIAH K

AR ER S AH Y I AR K 3 52 A4 (growth hormone
receptor, GHR)Z &, MM AAH N (A E T . A2
S E ISP VAN BRI L UNAE S e S iR e 4
A, JAK 20, JE I £ B A e IR, ik 2 015
2 I K RN, 3 R Elk-1FISTATs %5 86 5 4 1, i
SRS EA KR TR, RSk A K,
WE T2 7, Bel-7402/H 9 41 fd 2 GHR(H) K 1AL, A
S 06 b, rhGHAE ] 1 Bel-7402 1T 38 41 Jfid, rhGH2
rhGH3 41 FFi 41 i B (2 39 58, JCHAE100 ng/mLg &
SAFTN, A e K 2 . P AR KR T
GHR(H) [P e 4l fe AE 1, JF HAE100 ng/mLk &,
JHF 9 40 M 2 K b WF SRS, AR KR E TR
Kz 524k, WA 755 5 e FH U0, (AN Rl
FEMAE K AR AR K =2 ik, 5 5 sl
R B AR AR D) 2= L T 3 — 2D

294, 3 B Ik B R Go/G I 4l i 2 NS H, ik
M3 st H Ay, MRAEAH SR, AR
thGHEX & 97 29 W6 97 Je A0 2 42 (1), L& mT L
oAby I R B AR S A KM R A
e 222455 3%, RINILT A 24 5 5 1 o 4h M
T2, R PURMCR . miE IR SR A K R A
PRI WE AT FH T GHRA [F) 3328 11\ 45 Wi 40 i, 30
FAEAEH T GHR(H)FRIA 1) 45 g 40 i, % 5-FUAkTTY
AP, 16 AS R IAGHR I 45 g 40 i, W6 Lk
YERT . £ 75 7 56N, A KR B S DR W g A
F T GHR 51 21 (1 5 9 4 f, 7 930 55 9 PR s e 11 e
JeerVE FH, TR GHRAR 2326 119 55 9t 40 g, D) S5 9
WE PO AE R K. fEAR RS T, B NE
I ] B AR AR AR 35 77 (1) Bel - 7402 H-Ji 40 Jit A=
K, 5 AR L, TEARIR B chGHAL Y, i 2 - 14
FEANER S, ARAE b, ERBE AR, O R Al A B
AR BE AR K AE ], Go/MTEE 4 FTPTRH & 7 v, 3%
n] i 5 Bel-7402 i 40 U GHR(+) K 1%, thGHAEH T
ERBEE RS, P A AR 2N A R, R
FCRARAE) 2L M ANTE 2 Al i A ARk, 5
X HEALAH L, ADMZL 2R 9] 2 T, HGo/GUsILE
il B S5 T =1, Go/MY LU 491 FIPLE 35 B A, Bl 85 % A
B 2 A IR B G VE . S ADMZL LR, iR
thGH+ADM4] [ 40l 2% B 2 B AIK, Go/MI LL 41 FITPT
WET .

AR R A A AR RE . 358 2
g% ) S B B E A5 RS SL AL R, 2 2 [E
WA 2 K. (R R R EUMR AR Bk
SEPTE R, MW FRAEIRIR EATH . A5 I
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