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ABSTRACT Objective: To study the effect of resveratrol (RES) on the apoptosis, invasion and migration of human osteosarcoma
cell line MG-63 through JAK2/STATS3 signaling pathway. Methods: MG-63 cells were cultured in vitro, and MG-63 cells were treated
with different concentrations of RES. Annexin V-FITC/PI double staining was used to detect the effects of RES at different times and
different concentrations on the apoptosis of MG-63 cells. Scratch test and Transwell invasion test were used to detect the effects of different
time and different concentration of RES on the invasion and migration ability of MG-63 cells. Western blotting was used to detect the
expression of phosphorylated protein tyrosine kinase 2 (p-JAK?2), phosphorylated protein tyrosine kinase 3 (p-STAT3), apoptosis-associated
protein B lymphocytoma-2(Bcl-2), Bcl-2 family of pro-apoptotic proteins(Bax), matrix metalloproteinase(MMP)-2 and MMP-9 in MG-63
cells after treated with RES at different times points and concentrations. Results: The higher the RES concentration, and the longer the
time, the higher the apoptosis rate of MG-63 cells (P<0.05). The higher the RES concentration, the weaker the migration and invasion
ability of MG-63 cells (P<0.05). After RES treatment of MG-63 cells, the expression of p-JAK2, p-STAT3, Bcl-2, MMP-2 and MMP-9
were significantly decreased, while the expression of Bax was significantly increased, and the expression levels of pp-JAK2, p-STATS3,
Bax, Bcl-2, MMP-2 and MMP-9 were RES concentration-dependent (P<0.05). Conclusion: RES may promote the apoptosis of human
osteosarcoma MG-63 cells by regulating the JAK2/STATS3 signaling pathway, and inhibit the invasion and migration ability of osteosar-
coma cells.
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BD AH]. ZOOM-300 = H#E LA 55T AL AR [ 17k
B A PR A
1.2 RWHZE
12.1 MBMEREESHE ¥ MG-63 4 TR T2 10% & 4F I
51 DMEM }i3R%:, BT 37°C 5% CO, ZMIEE FRA6 1 55
FRRAMAE R RS BE TR 80% , A TRIBUAE R HAE KRS R 4FHY
YUAAEAR, DA 1:4 HeBIREFTAEAR, TR S 5L 5,
1.2.2 Annexin V-PI i£#&ill MG-63 ABAT 6 fLih
MG-63 44 Kl & EE i 80%, AbTRPBUAE KM B AR KRS
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HEOCHE 1 h, RSO AN ) e B2 A A T, 23 B 2l
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Transwell SZIGEE R B R AT 0 wmol/L 41,50 wmol/L 201 RES ¥ BEl 7 , MG-63 41U (= 72 /i 1855 5 A B 2 (P<0.05) .
100 wmol/L 2 1) MG-63 412726 1 I Wk 55, JFHREE W3R 2. F 12,

% | RES ZEARE BT EIFI AR E R B X MG-63 4AARAT- MR AN (vt 5,%)
Table 1 Effects of RES at different times and different concentrations on apoptosis rate of MG-63 cells(x% s, %)

Drug concentrations 24h 48 h 72h
0 wmol/L 5.10% 1.10 4.93+ 1.14° 841+ 1.17f
10 wmol/L 7.20% 1.22° 15.17¢ 1.41* 20.26% 2.01°%
25 pmol/L 10.24+ 2.52* 35.66% 3.92 44.63% 4.04™
50 wmol/L 14.36x 3.11% 41.15% 5.42%F 57.85% 5.13™k
100 pmol/L 23.36% 3.03™ 5027+ 4.45%d 65.27+ 5.61™%
150 wmol/L 27.85% 3.69%* 62.12% 585 72.36% 623"k

Note: Compared with 0 wmol/L, *P<0.05. Compared with 10 pmol/L, *P<0.05. Compared with 25 wmol/L, °P<0.05. Compared with 50 pmol/L,'P<0.05.
Compared with 100 wmol/L, °P<0.05. Compared with 24 h, /P<0.05. Compared with 48 h, ¢P<0.05.

% 2 RES #l%I MG-63 AT BIEEEEN (ot 5)
Table 2 RES inhibited migration and invasion of MG-63 cells(x% s)

12h 24h

Drug concentrations
Scratch width(mm)  Number of transmembrane cells Scratch width(mm)  Number of transmembrane cells

0 wmol/L 8.5+ 1.15 115.10+ 21.44 5.01+ 1.06 175.76% 23.15
50 pwmol/L 12.15+ 2.11* 66.22+ 17.69* 10.58+ 1.25° 86.20+ 16.29*
100 pmol/L 1536 2.14* 33.78% 13.12* 13.27+ 2.36™ 43.14% 1424

Note: Compared with 0 umol/L, *P<0.05. Compared with 50 wmol/L, °P<0.05.

S50pmol/L

100pmol/L

MG-63 24h

Fig. 1 RES inhibited the migration of MG-63 cells

Opmol/L v S0pmol/L - - ~_100pmol/L )

2 RES #i%] MG-63 4R 4ES
Fig.2 RES inhibited the invasion of MG-63 cells
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2.3 RES % MG-63 ZHBf JAK2/STAT3 i@ B8 &

MMP-2 MMP-9 [T AR, 1l Bax & HRIAWI R T,

B B3I SIS AN [W] ¥ i RES(0,50,100 wmol/L)4b¥  H p-JAK2 ,p-STAT3 Bax Bel-2 L) Jz MMP-2 MMP-9 ] 3% i

MG-63 41l ifg J5 ) 45 S B " :p-JAK2 p-STAT3 Bel-2 DL K

IRFAEACRAT RES WeEARHIPE(P<0.05) WL3& 3./ 3.

% 3 RES #1%I MG-63 4 JAK2/STAT3 BEBEAREZM (vt 5)
Table 3 Effects of RES on JAK2 / STAT3 pathway protein expression of MG-63 cells (xt s)

RES concentrations p-JAK2 p-STAT3 Bax Bel-2 MMP-2 MMP-9
0 pwmol/L 1.23%+ 0.22 1.20% 0.17 1.01%+ 0.14 1.15+ 0.23 1.21+ 0.22 1.04+ 0.17
50 wmol/L 0.74+ 0.17* 0.84+ 0.12° 1.46+ 0.32° 0.84+ 0.12° 0.80% 0.16° 0.76+ 0.13°
100 pmol/L 0.36% 0.13® 0.43% 0.09® 1.87+ 0.45® 0.66+ 0.13® 0.36% 0.09® 0.42+ 0.10®

Note: Compared with 0 umol/L, °P<0.05. Compared with 50 wmol/L, °P<0.

Opmol/L

——— |

.

S0pmol/L 100pmol/L

p-STAT3

p-JAK2

Bcl-2

- e

| — —
G  —
e CENED CEE—

[ 3 RES #l%] MG-63 4 JAK2/STAT3 i B% B | F ik 240
Fig. 3 Effect of RES on JAK2 / STAT3 pathway protein expression in
MG-63 cells

MMP-2
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GAPDH
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05.

RES REf% 3 i3 (¢ F 53 A 3¢ 38 TRAIL Jo A G FilfA , TRAIL
FEEIEIRALIET- 320 caspase-8 25, {EHEMR 4N T-H0 K
AW, AREFE T, RES RREIM I Bel-2 3Rk, M2 i Bax (193
ik AHTHAHLE], 7T REE RES BEfg# T 5200 p53 & H IS,
KRG Bax ik A0 Bel-2 Rk g™, BEEMFITIES:,
MESLH P53 S 5T AR TR R, ps3 HA SR TR AL A
JHT- A Bax FikRYEES , FFEENS T W BCL-2 R K5, #Fi
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T JAK2/STAT3 {5538 fif 1 38005 , 40074 PRS0 400 A ) oA
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PRTG — M2 . R AL RS 5 Bk i A AN AL I, 4K
S AT A FR R ATE AT RS, i AR A K
I, SR A e 1 A MR 2R IR IT G, T TR
PR W s B TR A AR L AW R RS
20 0 S 73 A S TRl v B RES i PR 40 i MG-63 3T 7% F 7
ZERE I RRZ M, S5 RES RBA% LIk B AR 6 A =Xl ] MG-63
AERERANRZE. AT HALS], 765 RES REAZM S 14 |
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JAK2/STAT3 {5530 I AR, 05 5300 I 09 S 3 S0 RE s
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