rh M AR MR AR
. 474 - Chin J Cancer Biother, Oct. 2009, Vol. 16, No. 5

http ://www. biother. org

o FLAHAE ST .

DOI: 10.3872/j. issn. 1007-385X. 2009. 05. 010
i 4% 51 R H) I KPR AR GH3 A K K EHH
HEF O RMAERIFE,ER\(EHEARER R, EH B 570311)

[ E] H W st Ak R 5 4 80 7 1 ~( peroxisome proliferator- activated receptor-y , PPAR~y ¥zl i 4% 51 i
( troglitazone , TGZ )X 3o (A I8 40 g A= 4 1A K3 ZE( growth hormone , GH )43+ B 520 , 353 HmT 68 A9 VE FH L o Jivk:x
FH MTT F ELISA ¥4I TGZ % K IR AR AN 2R GH3 NS FE R GH 23 B0 IR , iHb—25 W BT .FCM % Western
blotting 4371 46 I 41 At 8 T~ . 41 Bt JE 9 DL &2 Caspase-3 \Bel-2 1 Bax #5 [ 9335, 25 2 167 50 A [ 7 54
GH3 45 GH 1943 s TGZ T 19 GH3 4 H BB RY ( J T-IR S 4FAE s TGZ T 10 GH3 4ififi)5 , G, .S B W41 i Lt
BB 00 G, 3B A LA S 30 5 Bax T Caspase-3 £ (1 335K W W38 0, 117 Bel-2 25 H 357K F A, BRI ISR
AN . G518 : PPARy S8 TGZ 1T B3 i 175 5 20 M I8 7 R BEL A 200 I 0 00 4400 o) Rha 400 A B LA K2 430

[ k81 ] RN ; thas 50 ; PPARy ; /T ; 21 ffd J&] 1A

[ FESHZES] R736.4; R730.5 [ XEktRERD ] A [ XEHE] 1007-385X( 2009 )05-0474-05

Troglitazone inhibits growth of pituitary adenoma GH3 cells and the involved
mechanisms

HUANG Chui-xue ", ZHAO Jian-nong, WANG Yu-tian, LI Jun-ju ( Department of Neurosurgery, People’ s Hospital of
Hainan Province, Haikou 570311, Hainan, China )

[ Abstract ]
tor-y ( PPARy ), on the growth and growth hormone ( GH ) secretion of pituitary adenoma cells, and to expolre the possi-

Objective: To examine the effects of troglitazone ( TGZ ), agonist of peroxisome proliferator-activated recep-

ble mechanism. Methods: The inhibitory effect of TGZ on the proliferation and GH secretion of rat pituitary adenoma cell
line GH3 was detected by MTT assay and ELISA. Furthermore, apoptosis, cell cycle as well as caspase-3, Bcl-2 and Bax
expression of GH3 cells were examined by transmission electron microscopy, flow cytometry and Western blotting, respec-
tively. Results: TGZ dose- and time-dependently inhibited the proliferation and GH secretion of GH3 cells. GH3 cells
treated with TGZ had a typical morphological characteristic of apoptosis. CH3 cell number in G, phase was increased and
cell number in G,, S phases was significantly decreased after treatment with TGZ. The expression of caspase-3 and Bax in
CH3 cells was significantly increased and Bel-2 expression was markedly decreased in a dose-dependent manner after treat-
ment with TGZ. Conclusion: PPAR+y agonist inhibits the growth and GH secretion of pituitary adenoma cells through
inducing apoptosis and cell cycle arresting.
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proliferator-activated receptor-y, PPARy ) & — ' 4ff Jifg
S DR 7, 2 5 MR 1 R g 0 40 o1
PPARry 9 FEAA (45 E M e — 2 25 )( thiazolidine-
diones, TZDs )UNi#&FE( troglitazone, TGZ ). % #%
G roglitazone, RGZ ) Fl VT 4% 1) il ( pioglitazone ,
PGZ )35 IIC A, Be s 51 B R AT AE 14 15-PGJ2
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1.1 ZZ44

GH3 ZHAEIg [ [ B2 2 B2 e B Al B2 27 i 5%
JrAffa ot TGZ W FH 28 [ Sigma 28 65 SRPT K BR
Caspase-3 \Bcl-2 \Bax il Tubulin 5. 57 BEHUIKINE H 36
[E Santa Cruz 28w ; KA K ELISA 5] & 1
A EiEPa AR ]
1.2 @miaii

GH3 A4 E & 15% Sl +2. 5% a4
M3EC FCS )W F12 $5 37 B 55 5%, SR Ja B Wi 46 FH &
15% FCS.100 U/ml FH 2 Z 1 100 U/ml §5% 2= 1K
B DMEM 3537385 5%, 78 5% CO, 37 °C M A
PRI T . B2 d RS AR,
1.3 MTT k40 TGZ 4E A J& GH3 #m et £ ¥

SH4r M 1.0.5.0.10.0.50. 0 wmol/L TGZ 21
FIXFHRZH( 0 pumol/L), H—M AW 3 MR AL, &
Pt 1 A4~28 o AL TR Ik Ai i, 4% 1
x 10" 4L/ FLEZFP 96 FLAR( 200 pl/fL);HFE 24 h,
£ IR U i O IS D R R A S [V B 2 0 1Y
TCIfiLiE DMEM, %5 48 h A196 h £ 1k . MIA
MTT( 20 wl/fL), 85 4 h J5W 3 DMEM, fil A 150
pl DMSO, #& % 5 min, EFE 490 nm B, P 5E 6%
JEMEC D)o B XF HEZH 40 A7 35 32920 100% , S5
AR XS A KR % ) = S D B/ X IR D
18 x 100% .
1.4 ELISA i&#0l TGZ 4 A J& 49 GH 23t

B N RAOC R FBTROC R M . AR
4 :TGZ(1.0.5.0.10.0.50.0 pmol/L )T 48 h;Hf
MR TG 10.0 pmol/L )T Hi 12 .24 .48 .72 FlI
96 h, B— MWK 3 NEAL, BRI 1 DA
FXT AL T IRE . LA, 3 1 x 10" 4 fe/fL
F:70 96 £LR( 200 pl/fL ) 9EE 24 h, 4HAEINGRE S I
B R R0 IS A [ v B2 25 W) i JE il v DMEM
HEFT 00, 7645 B (] g 28 1k O, B B3, —20 C
PRAF . $i¢ ELISA 50 & 36 I 50l % GH ELISA, 1&
PRy 450 nm LI E SR EE(EC D ). LAXTREZH GH
Gy IR 100% , 525K 2H B AT 43 MR % ) = SEE
20 D/XTHRZH D x 100% o
1.5 W4MEK TGZ t GH3 Ml ¥k

SFHSF A 10.0 wmol/L TGZ 20 A HE A 5 1k
YA, 4% 1 x 10° 4L/ 4R 100 ml 35 FRH( 4 ml/
) s IEE R 24 b, 4 BN BE S R R T S 5 2, A&
A TGZ (LI DMEM, M5 48 h &L . 1
b S A T LUE —HR R 5 [ 2 — TR A B 7K — 2l
R ALY — ) R ALY B R RS ER AT
XU YL — H 37 H600 175 5 F AR 8
1.6 AR @KoM TCZ 45 A JE GH3 28 ieLel ) 21

SEBG A MR R FBROC R WAL, EBKR
4:TGZ(1.0.5.0.10.0.50.0 pwmol/L )T Hil 48 h;Ht
B F A TGZ( 10. 0 pumol/L )5 24 .48 .72 F1 96
he B—PWHK 3 ANE . HILM, 4% 1 x 10°
YA/ EAZRD 25 ml BEFRIE( 2 mU/J ) 5 E 24 h, 4
[ = ST DN s N i 7 2 ]
JCIiE DMEM #4790, 75 52 50 B i A sl ) 2 26 0E
FE o T A —5 % ¥ 2T 1 — R 20 i
WSE N1 x10°/ml—HL 1 ml 4IHEE KT ET 1 ml PI
P —HNA FACS MR =, LUBCZ K 490 nm ]
L KHALTF G, .S BIR G, AR Lk
1.7 Western blotting % #7 TGZ 4f 1 /& GH3 #m Jie
Caspase-3.Bcl-2 = Bax & & #9 & ik

SN 1.0.5.0.10.0.50. 0 wmol/L F1%F
A, B— AW ¥E3 AR, ki, %
1 x 1040 /04 Fh 25 ml 15 35 90( 2 ml/3R ) ; 0%
B 24 h, 40 M0 RE SR 5 DR 3R L A A A
JOEVE B 25 B I WS DMEM, 5 & 48 h & 1k
N THAL ICHE 1 x 107 441 j — 24 i $R HUEE A
Jii — Bradford ¥ 47 £ 11 € & — 2 111 it SDS-PAGE
B, 7k — Western blotting, | % 4% #£ /it Caspase-3 .
Bel-2 #l Bax 2 [ 457 5 Tubulin 57 K &, 1@
b R BE LA ] 42 S B 45 FF b Caspase-3 | Bel-2
1 Bax £ 1 A9 Rk K F
1.8 %itsam

BB v +5 REKw . W SPSS 12.0 Fiit
TG0 T, L T B R B R R 2547
H( One-way ANOVA ),P <0.05 A4 i Y.

2 5 R

2.1 TGZ &4k GH3 2m a3 54 o9 3]

X REZH AR L, TGZ X GH3 2 g 5 AT B 2 i) A
KAMGIVEH] , FLE B B AR RN WL 1),
2.2 TGZYEMJ& GH3 fap b GH 45wkt ik &

ANFEMESE TGZ T GH3 4H i 48 h J, 5 X%} IE
LS, GH 430 W S sk 2> 5 I3 B 113 390 o AR st
i F=80.083,P=1.49E - 07,8 2), BfizE T
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Fp R A= iR YT 24,2009 4E 10 H L16(5)

A A ZE R, TGZ( 10,0 pumol/L )Z #is /> GH (143
WL, SXTIRAIAHLE, 5 12 h TE4L4h, GH 23 2 5
B MR 1 BH 065 2 F = 15. 899, P = 2. 46E - 04;;
& 3),
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1 TGZ %l GH3 HAaf)I%5E
Fig.1 TGZ inhibited proliferation of GH3 cells
"P<0.05, ""P<0.01 vs 0 pmol/L
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Fig.2 TGZ dose-dependently inhibited
GH production by GH3 cells
"P<0.05 vs 0 pwmol/L
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E3 TGZ KfEMkEiE Il GH3 it GH K5 i
Fig.3 TGZ time-dependently inhibited

GH production by GH3 cells
*P <0.05 vs control

2.3 TGZAE A3 GH3 it =AM e &
TGZ(10.0 w mol/L )T 48 h J5,GH3 4ifii &
A RS P TR 2SS Ak AN AR B e L Ok

WMOE, ST i o 25 A% e o i[5 45, SR R 2
5 BB A, PRSI S v R B A A
AA )5 R PN B K A0 G 3 B RS 22 A R T N R (A
4B ).,

4 TGZ THi/a GH3 ABREHKIEN x6 000 )
Fig.4 Ultrastructural changes of GH3 cells
after TGZ treatment for 48 h( x 6 000 )
A: Apoptosis of GH3 cells after TGZ treatment for 48 h;
B: Apoptotic body presented

2.4 TGZAERJ& GH3 %a oA 1o &

FCM A5 0 % BE, TGZ 1) 175 5 40 it ] 390 5%
WG, W40 H BB S, G, S U 4N e 9 AR N R
B s S0 RRAIAH LG, 22 A G2 8 X H 2R &
A B AR N L 1,2 )

®1 TGZ HEMRBIEME G, HI CH3 4
LLBIE S, G, .S Ei4HAa EL 5 TV B%
Tab.1 TGZ increased CH3 cell numbers in G, phase
and decreased cell numbers in G, ,S phases

in a dose-dependent manner

TGZ Cell phase( % )
(cp/umol « L") G, G, S
0 51.8 4.5 15.7+1.3 34.2%3.2
1.0 61.5+4.0 10.6=1.3 23.9x2.6
5.0 63.9+3.4  9.5x1.1 22.8%2.6
10.0 71.7+4.8  10.3+1.7 18.3x1.1
50.0 72.8 2.5  9.2x1.0 17.5%2.2
F 4.698 4.125 7.493
P 0.022 0.031 0. 005

2.5 TGZ ¥R )& GH3 Zmfig, Caspase-3.Bcl-2 F» Bax
&G o F A KR

Western blotting 1l 25 R i 7%, TGZ + il GH3
4L 48 h 5, Caspase-3 Fll Bax 5 1315 /K ] 8. -
P, T Bel-2 Y 2 38 7K W0 WY S5 3 5 450 B2 A0
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It ,Caspase-3,F =6.186,P =0.009 ; Bax, F =3. 982,
P =0.035;Bcl-2,F =10.276,P =0. 001, HFE#HT
o240 0 v, GRS N AR, S AR
PR 5 )

F2 TGZ B EMRHEEME G, #§ CH3 4
LB, G, .S B4R L 6] TF%
Tab.2 TGZ increased CH3 cell numbers in G, phase
and decreased cell numbers in G, ,S phases

in a time-dependent manner

Cell phase( % )

Time( ¢/h )
G, G, S
24 55.7+1.8 12.4+2.1 31.3%3.2
48 60.5+3.9 13.2+1.9 26.2+3.0
72 76.0 2.1 9.5+1.1 16.5+2.4
96 86.2+4.0 5.4+0.4 9.6+1.4
F 4.390 5.081 14.110
P 0.042 0.029 0.001
[} 141 S0 [JREA] 0l T e mmalL

—— e ———

—_— — B

— Bl

— T |
——

5 TGZ %t GH3 ZHfif Caspase-3.
Bel-2 71 Bax & B RIZHIFNG
Fig.5 Effects of TGZ on expression of Caspase-3,
Bcl-2 and Bax in CH3 cells
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PPARy 15— R R A2 A, 76 s 117 740 7 2
R AR A 0, FRHL S5 2R R i & A4
R AT VR R R R B k. Occhi 0 1
% B PPARy 1£43 i ACTH Al 1% ACTH Jig
T IR IR S IR AR DT, 7E GH IR A1 PRL IR
S TP ALAIRR A  MITE 54% B9 TC T REVE R IE rh i B 3%
ik . Emery 25 ¢ % 3 PPARy 7E1E# MR H1 3Rk,
TEFER NI T 235 — B, BAE T REME IR h &
IRHEIN . TEAN [F) SR T (AR T v oA [R] SR 17 0 i
T Cushing’s J% Fl Nelson 5 X%} PPARy I hFIGIT

ARG RN o o5 A T T BEME 98 h PPAR~y
1) 125 K 2B W] R B HAE S — AN T35, S F
9% TZDs JRTT X HB 5 e RO SR R

55 R W] PPARy 16 BCAA TZDs A 1 2 F
e 20 J i AR o A oK A 4 R G R T
PPAR~y & HCBLAR TGZ AE A il i JoJ88 0 b 22 4
JHasRE 4 i A AR KD Grommes 258 & 1 PGZ fig
2 s TR R e AR s e S5 RS 400 B ) A AT
5, Emery 25 © R I4R/R RGZ AR K AT Al fiEJT:
il PPARy. Winczyk %5 ° BF5E %W RGZ X 6
YR IR ) A0 At 35 o 26 B LR A R 8500, 1 PPARy
(225 F RGZ F3-40 b Jed 2000 il = BG4 78 RGZ
R AR K A 500 A HE PPARy 92635, #2785 RGZ
FIREXT IC T RE 1 I8 0367 A F L 1 HAE Cushings
3 R it IS JKCHE 118 25507 A R B3 — 2B AR

PPARy £ ACTH JJe b 7843 K35, RS S g4
WESE RGZ Res/E B b IR 2 8 40 i 53 3 ACTH,
FE /N BB AR eb BE A PR 9 % R . Bastemir 25010
KB RGZ FEASBEIR D 5 vty A A B 35 56 Atk A0 e K
GH {B J 1GF-1 7K, $&75 FT g 75 2 5 AR o
S 2 ) PPARy 3l f96 7 . Munir 2 PR
RGZ WIFARERE R 16 Y7 B 18] YA AL ECAE Nelson's 5
AR B E R IR P Y ACTH 7KF . Mullan 2520 % 3
FEAR B KB Y RGZ I6Y7 X REAR N Cushing’s B
ACTH /KFTE34

PPAR-y 38071 78 W6 14 24 3l ) 119 A D R 4k 41 52
565 v R R ) A R 1) 2 R A R 8 2R 1) 4
{HAEIG & 3 RGZ 1 PGZ J4¥7 Cushing's I 1%
BRI 5 A5 S YR T AT e R BUR T ORI IR
. Catrina % VR B 28 26 JHIGIT , RGZ I AN FERL
7% Cushing's i H 5 R L2 T BE 9K o FE A SE G
R S [RL R B 1 R AR BC AR TGZ R T% PPARy, #&
Je T AN [ st ] sk, 08 2 EL of T 44K 98 40 i 52 GH3 44
M gs e L GH =i . &5 R E£ W TGZ
AELAFR 5 IS TR AR =X il GH3 290 i 344 B ik
/D GH 143 o

i Ie A e A S A e B DR T T B A
JH I 25 25 ) A 96 Strakova 2540 % B HE 51
( ciglitazone , CGZ )Rl 5 71 d2t A P Jr =4 sl A g Joit
BN LI B A2, I 4 B 4L A G,/M #], Rb
FEABERRAL T 4, p27 F1 p21 Fk1G 0, Lin 205
KL PPAR«/y RUE I8 TZD18 S ¥k B ARk Iy
A AR 40 R TO8G 4R AR K, 5 G,-S
A E . 7340, TZDI8 Wi & 3 M An i i T, fift
Bel-2 2635 T, Bax 1 p27 3Rk [, Caspase-3 1
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PEFHE
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JEJ8 1=, Western blotting 45 5 .7~ , TGZ 1 il GH3
YA 48 h J5,Bel-2 £IAM W F ¥4, Bax fl Caspase-3
Feak WY 88, 5 OB N B R OB M RN, 4R R
Caspase-3 \Bax fll Bel-2 #8257 GH3 4098 110
P IdFE . Caspase-3 Fl Bax FYFRIA I 2 Bel-2 Y
FIR T ATHE TRM T ERN ST AN REZ
[~ OC & AR GH3 4BAERH A T8 Jy i & g itk
S SriE PPARy BCARXT GH3 24 i Ji 3 %) 52 ), SR
JI PLERLENS TGZ AL FHJS Y GH3 R4 T 1 40 M
JA AT, AR R BT S , GH3 4 G, W14l
OB = LT G, A0S A0 A Le i) g e oL, 3R
IR ) B AR 28O, X R W] TGZ 7T %55 GH3 4
I J B 5

25 1 3R WY, 175 S A R0 TR 240 i A 45 T e
b PPARy 16 1E S 6 GH3 20 AR 4h A= 4 B4R F B
il . PPARy BCAA 17 S ) 4H A i 301 452305 T A A AL
A A e, ALHE p21 A p27 FakE I, EATTE A0
CDK P 1k Rb B ", JEF WA S i h i o
RN R R 23 B O VE T, PPAR-y THC A 75 2 A fir
SEIRYT 7 T TS EAE H R (E AR B i, (HH IR KR
S5 (AT AT RSO, i e i — 2D Y BIESR
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