- 296 -

Chin J Pharmacol Toxicol 2008 Aug;

pEGmEEAmEhs  20084E8 f;  22(4):296 —300

22(4) :296 -300

“IREN T REAMIGEMRBREEERE T 2 RIZFFM

BES", 5 &, # @, BEA, 1 &

(Hp [ BERE R 7 B R 2 — BR BE N i B, 37 TR

WE: B ®iTFXE s8R T =23%(TCDD)
X RRE B G tm i3S TA B Mk By B AR A K B T 2 (IGF-
2)mRNA fe ik & K& W #m, ik TCDD /A T
AR A % 2m e Sa0S-2 4m fdk 24 ~48 h, MTT 3%
Mo am B3 58 A s RN AR B AR ER 2k k) € da R 9 A
VAR B (ALP) &, RT-PCR £ 2 % 5 ¥ e
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e IGF-2 Fe 22 3L R 8 % % & 3 B (MAPK) 42 538 %
P p38 MAPK & & & ik A L A m L K-F, &R
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J&,5a08-2 i B & B o R ¥ e 21% , 4T% Fo
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TCDD) JE i A TR R A G BUER 7, BAEYE
TR A= )2 35000 4 LR 800, 7R A 85 IR 2R 175718 ) Jk
PR IR LB B LHRI RIS Th B i o R . HR
BT BN, R 5 & A4 K T (insulin-like growth
factors, IGF) RIEH EHEE N 72— IGF2 5 IGF 3%
RGE G 5 AR S LR W 2 v, TR P AR
FI AT DNA (G i RA S iR, 5 4 i A K
ARG R B IIAR S . AR R R B, £
Fft g o IGF-2 5 IGF S2AR R 3RIE R, #7 IGF-2
TS T AN ORI e 200 0 1) 26 28 3R 5 B S e 4
ML T 25 05 1 AT Al R PR Y . ARSI B
PRI 40 it v TCDD X IGF-2 Kk [ 4% 3k 1Y I 455 S
I IeA 2 1 G ) 5 e, ) B A B U R X IGF
TGN IR 240 M A 35 00 R 5 AE T, O IGF-2 & 42
T IGF A8 Y it 96 1) ik PRTE 7 W 78 4 it R 4K
o

1 #R57FE

1.1 ZARaFnitH

Sa0S-2 4iiffitk (B A AHE) 51 A b5t b
AR R o 20 M A= Wy 27 WF 58 Br . TCDD Il § H A
Okumetric 2y 7], M-MLV 3% %% 5% 3200 & F1 PCR 125
N3 [E Promega 23w i, Trizol RNA #2105 i
A= M7 (fetal bovine serum,FBS) Fl DMEM 3% 33344
[ Gibeo /A F) = 5, IGF-2 #l B-Wlsh & H ( B-ac-
tin) 5197 bEAE TAE W) TR BN W) 45 B, 1 e
W (MTT) g 5[5 Sigma 23 8] 77 i, AT IGF2 £
SEREHUR BT B p38 22 5L 25 1 B (p38
mitogen-activated protein kinase, p38 MAPK) F1#% &
& p38 MAPK (P-p38 MAPK) Z v T (A Il B b 5
Wl AR B BOR 2 B, GAPDH Jhy bif A i 2 W) 7
it o HeAtaGR) o = 3 A
1.2 ApastES55H

Sa0S-2 4 g # ML 45 9% T 10% DMEM (5 A
10% FBS 100 kU-L™' ¥ % & 1 100 mg- L~ 4%
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), E37C, 5% CO, FEFRAAPMREE G, B 24
h SRR AT 5550 . SEER 4 iR R4, TCDD
1, 10 }2 100 nmol + ™" 4, TCDD {E ik J&F %
BRL3 e
1.3 MTT %@ SaOS-2 £ A ig5H

Bi 5% Sa0S-2 4 ik xH BB, 4 L 1 x 10°
L™ [l BEAE A 96 FLAR , A34L 100 wL, FI %5 10% FBS
() DMEM 53 24 h |5, ¥ G175 DMEM Fiks3: 24
h, SZEAH A4 1,10 & 100 nmol - L' TCDD
(1) DMEM 155% 24 h, X} B41475 F JC 1L v DMEM $5
It BFRAEHET 4 h LA MTT (5 g-L7") 20
pL, 4R 2285558 4 h 5, W fL N3G SR, A DMSO
150 pL, ¥z 10 min, {24 5% 70430 % ,490 nm
K WOt BE (A) . 115 4 i A7 36 A 5 %
1.4 7E 4B &8 ( alkaline phosphatase, ALP) &
4 A U

Bi 5% Sa0S-2 4l gk 4 K300, 4l 3 x 107
L™ B e AP 6 FLARCR, /4L 3 mL, A 10%
FBS [) DMEM };5% 14 d(4F 3 d i) , BRI I i
Rige B 9% 24 ho Z )5, % B 447 4l G 1
DMEM 235 , szse i k&4 1,10 % 100 nmol -L~!
TCDD [CIfiE DMEM, ¥55% 48 h j5, W FfLH 1)
FEFE, FH PBS Bk 2 3, RESLIAAH M 23 1 mL,
37°CAER] 20 min s WS B2 2860, FH G 25 1y e R
e ALP 3% 4, Braford 50 i 24 fif ¥ vp 6l 28 1 vk
J# ,ALP J5VELL U-g ™ B R
1.5 #fp 5 RNA 2K RT-PCR

Sa0S-2 Zififl 5 TCDD 3555 24 b, #i5) & 130
B B4 B RNA, ¥ 5 RNA fi mRNA 33 %% 5% i,
cDNA, 5|14 Oligo dT, IGF-2 5|¥))7 51 L1k 5'-
TCTCATCTCTTTGGCCTTCG-3', R} 5'-TTCACT-
GATGGTTGCTGGAC-3', 4714 F- Bt 508 bp; B-HLzh#E
H WS4 : 5'-AGAGCTACGAGCTGCCTGAC-3",
Wi 9 5'-AGTACTTGCGCTCAGGAGGA-3', 4 #i J
B 299 bp, PCR J i 264 [FISCHR[ 4 ], PCR =43
171.0% B e b EE RS vk 1 h, L 80 VK BE I
B GDS8000 ¥ [ 3h AL AL P, 5% il Gels work-ID
A% B 3 R R N ) R B-ILBh B 1
P T AT
1.6 #AAEEHRRIKE Western & [ EfF 2438

Sa0S-2 4fififl 5 TCDD 4557 24 h, FIAH MR
S B PTPAL PR, 12 000 x g, B0 2 min, LY,

TESE R . T AT INRES vh il 0 5 2 B2
10% SDS-SRPVIRTENEEER LUK 73 15,100 'V LIk FEHS
EAHIRETAENR [, 5% IR Wik £ P 2 h, i 1: 300
RBERBT IGF-2 HrfAk (1: 400 #i B 5T p38 MAPK il P-
p38 MAPK Hiik#E4T Western 5 [ E[1 i 2238, 40°C §#7
R 12300 Hi B9 — 40 (ALP I Y 51/ B
IgG, 3£ Santa Cruz AH]) WFE 2 h,2% ] DAB {4
A& IR . L GAPDH 1E R X HE
1.7 ZitZESHh

SRR & £, H] SPSS12. 0 e ittt
1375 2250 ¢ K

2 #HR

2.1 ZHEZEXT SaOS-2 4AFEIETEFN ALP & 4RI 220m

F 1458 85%,1,10 & 100 nmol - L.=" TCDD
JH Sa0S-2 4fljfd 24 b, A L7415 FR A0S R L 73 5135
21% ,47% F156% ; VEF 48 h, 4l PN ALP i 42 %
HRZH 733135 1 38% ,95% i1 142%

Tab 1. Effects of TCDD on cell proliferation and
alkaline phosphatase( ALP) activity of SaOS-2 cells

Cell proliferation

(A0 um )

» ALP activity
TCDD/nmol - L, o .
/kU-g™" protein

0 0.053 £0.018 0.81+0.12

1 0.064 £0.021 1.12 +0.28
10 0.078 £0.015" 1.58 £0.14"
100 0.083 £0.028 " 1.96 +0.17 "

TCDD. 2,3,7,8-tetrachlorodibenzo-p-dioxin. Sa0S-2 cells were
incubated with TCDD for 24 h (cell proliferation, determined by
MTT method) or 48 h ( ALP activity). x +s, n=5. "P<

0.05, compared with control group(0 nmol-L™").

2.2 ZTIEEEXF SaOS-2 ZiAE IGF-2 mRNA R EHR

A
X ERGLH%E, 1,10 J% 100 nmol - L™" TCDD fifi

Sa0S-2 4N IGF-2 mRNA 33k 7K 5 g 3 25 (&
1A, 32) W] TCDD X} IGF-2 ¥ 5 A e #VE M , 78
I R S ] P TG B I R AR R0, . Western 25 [
B4 R R (1B, £2),1,10 J% 100 nmol -1~
TCDD g #F ek Sa0S-2 4l IGF-2 1 £k,
YR BE AR 100 nmol - L' i TCDD fifi IGF-2
HEFRB LIEE 324%
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A
1000 bp
500 bp IGF-2 (508 bp)
300 bp B-Actin (299 bp)
B
IGF-2 (40 ku)
| GAPDH (35 ku)
Fig 1. Effects of TCDD on IGF-2 mRNA and

protein expressions in Sa0S-2 cells. A: mRNA expres-
sion detected by RT-PCR. B: protein expression detected by
Western blot. IGF-2: insulin-like growth factor 2. M: marker;
lane 1: normal control group; lanes 2, 3 and 4. TCDD 1, 10
and 100 nmol-L~" for 24 h, respectively.

Tab 2. Effect of TCDD on IGF-2 expression in
Sa0S-2 cells

TCDD mRNA Protein
/nmol -L~" (Aigra® Ag acin) (Aigra* Agaron)
0 0.26 +0.06 0.21 +0.05
1 0.85+0.18" 0.30 £0.08
10 0.82+0.16" 0.68 £0.16"
100 0.92+0.18" 0.89+0.12"

See Fig 1 for the treatments. x s, n =5.

“P<0.05, com-
pared with control group(0 nmol-L™").

2.3 ZIEZEX Sa0S-2 4 p38 MAPK {5 S5i@
B ROHD &1

K 2 gk 3 458 R, 1,10 % 100 nmol - L™
TCDD ZbFH 24 h %f Sa0S-2 4 jifd p38 MAPK & [ &
LW R (P >0.05), B P-p38 MAPK /K-
B 5 F%4I%, 100 nmol - L. ™" TCDD f{ifi P-p38 MAPK 7K F-
FEAL T 60%

3 g

PR TG Y R i A Sl R 2 PR
—JefbA P oL, TCDD 1 o BRI 28 75 Je g AUk
HAT 20 AW B AR 2 BORT A B0 55 AR

p38 MAPK (38 ku)

P-p38 MAPK (38 ku)

GAPDH (35 ku)

Fig 2. Effects of TCDD on p38 mitogen-activated
protein kinase ( p38 MAPK ) and phospho-p38
MAPK ( P-p38 MAPK) levels in SaOS-2 cells by
Western blot. Lane 1; normal control group; lanes 2, 3 and
4. TCDD 1, 10 and 100 nmol-L™" for 24 h, respectively.

Tab 3. Effects of TCDD on expressions of p38
MAPK and P-p38 MAPK in SaOS-2 cells

ATurgeI protein * Ag oo

TCDD/nmol - L™

p38 MAPK P-p38 MAPK
0 0.54 +£0.12 0.21 £0.05
1 0.62 +0. 14 0.32+0.08
10 0.58 £0.15 0.12+0.03"
100 0.62 +0.20 0.08 £0.01"
See Fig 2 for the treatments. x +s, n=5. " P <0.05, com-

pared with control group(0 nmol-L™").

WIRONE o JATIEF A SR W], TCDD 53K 41
PRJRR 0 R L9 R 1 s S5 P e A I A DG e
HERAE FAMLAH B R R A77E 4 1. Beebe 2507 45
Swiss /N H TCDD &3, fIKHI 59 TCDD(1.6 pg-
kg ™t e d ™) WL | R A 200 A P, (XS PR 40 A £
MK . MCF-7 ZL R 40 i v, TCDD Xf 4 A iR
R 1 5 R 1 28 A ke B AR M TR R RN, IR R
FUI AR T o B A AR R b i
M EA G A A S AR 1 W A AR K
PRI~ R 5 5 o R S S E A S R . AN
H1,10 J% 100 nmol - L =" TCDD {f ] Sa0S-2 4 il 24
h, 5 25 5 Sa0S-2 4 IGFHAE J) . [FIET, Sa0S-2
YR ALP 35 RIS N, F W TCDD 7] GE 38 43 2 37 44
Py ALP 353858 SaOS-2 40 il A= M 2F 3500 o E T
HED, TCDD AT fig 42 B 4 o 2 19 5 SO ), T P
2 L % 15 5 R B B AR 1 B DD RE

IGF KGR bt 1GF-2 5 IGF SZ K454 J5 K
HEEEYENE, SRR S B ET
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IGF ZAR I8 574, #&78 IGF-2 1615 S AR5 b
SR AN ML A R TR K I i A S B A IO T A T AT
BERIEIE ' o IGF-2 iy ik F 2 0 v Je SLIR R
it i 98 25 W e R A fE B B . Furukawa
SR B R (2 A W) Hh IGF-2
5 IGF Z{& mRNA ik /K-, Kk MHAALAEIE N 7
WA K /DR PN G s Jie g v Ak B =, FE PR N
WA Rt B S R . R S S A R
R e S5 i 28 R G R b, IGF-2 5 IGF 2 4 1)
Feak T, ELI R 40 M 0o R T B R AR AR AR
IGF-2 5 IGF 3Z {434 vl 3 1 /5 Bel-2 KR H K
VL REYURTAER . AERFEIR 5 A & e iR
YR R AT ToB], Bel-2 (3REW /D, (H IGF Z {4k
RERH 11 % 2L 3% 00 T2 I R 51 89 Bel2 T I/ /E
FIM . TCDDHEA LM G , -5 B AR 4 5% 7 7
i IR — ROV G 5155, oI R A Y
FBHEATRMW AR, BEFEAEEN RS
R R S R ROV o R TR AN B P R T
Hi, TCDD SRR PR Sk T 45 BT R R &
YRS IGF-2 [ AEYE e TR K, 10
nmol - L' fY) TCDD AJ L /]y Bl 3k 35 B BB FF 40 i
(MC-3T3-E1 4 jffd)  IGF-2 (s This' o A BT
FERIN, T SaOS-2 WL H PAJR 4l it v , Ak BE A TCDD
(1~100 nmol + .7 Y2 #E IGF-2 mRNA I ik,
FHIHAE 1GF-2 JE [ % S AR 3 /K R FE R 4
Flo MAPK 2440 M i i i 2B A5 S 7 T R 4,
AT DA 2R e B AL ) & 22 AP R 2200 , AT A
AN A AT oAb R T R E S A A B
AR, HrpE S SR p38 MAPK 3Rk SR 1t
X B Rd A B 0 18 A S R T R AR R AR L AR F
SR, 1 ~100 nmol - L.~" TCDD A1 Sa0S-2 4l
P P-p38 MAPK &[4 f 5, {H P-p38 MAPK /K- 5
CTF X HEZH , $278 TCDD i T MAPK {5 53 %
B SN p38 MAPK 9 A= 436 4 , #1532 i) Sa0S-2
Y A G P T R
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Effects of 2,3,7 ,8-tetrachlorodibenzo-p-dioxin on cell proliferation and

insulin-like growth factor 2 in osteogenic sarcoma cells

ZHAO Yu-Yan™ , GUO Lei, DU Jian, MA Dong-Jie, TIAN Lei

( Department of Endocrinology , the First Clinical Hospital, China Medical University, Shenyang

Abstract: AIM To investigate the effects of
environmental carcinogenic factor 2,3,7 ,8-tet-
rachlorodibenzo-p-dioxin (TCDD) on cell pro-
liferation and expression of insulin-like growth
factor 2(IGF-2) in osteogenic sarcoma ( SaOS-
2) cells. METHODS Sa0S-2 Cells were
treated with TCDD for 24 — 48 h. MTT assay
was used to detect cell proliferation. Alkaline
phosphatase ( ALP) activity in Sa0S-2 cells
was measured using the nitrophenol phosphate
salt method. IGF-2 mRNA level in Sa0S-2
cells was detected by reverse transcription poly-
merase chain reaction ( RT-PCR). IGF-2 pro-
tein, p38 mitogen-activated protein kinase
(p38 MAPK) and phospho-p38 MAPK ( P-p38
MAPK) levels were detected by Western blot
analysis. RESULTS Treated with TCDD 1,
10 and 100 nmol - L. ™" for 48 h ALP activity in
Sa0S-2 cells was increased about 38% , 95%
and 142% , respectively, compared with con-
trol group. Treated with TCDD 1, 10 and 100

nmol - L. ™" for 24 h, cell proliferation increased

110001, China)

about 21% , 47% and 56% , respectively, and
the expressions of IGF-2 mRNA and protein in
Sa0S-2 cells increased. TCDD did not affect
the protein expression of p38 MAPK in MAPK
signal pathway, but decreased the P-p38
MAPK level in SaOS-2 cells. CONCLUSION
TCDD may increase proliferation of Sa0S-2
cells, which may be related with its enhance-
ment of IGF-2 expression, and inhibition of p38
MAPK activity.

Key words: dioxin; cell proliferation; osteo-
sarcoma; insulin-like growth factor 2; signal
transduction pathways
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