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Effect of Curcumol on JAK2/STAT3 Signaling Pathway in
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Abstract: [ Objective | To investigate the effect of curcumol on JAK2/STAT3 signaling pathway in
breast cancer cells. [ Methods ] Breast cancer MCF-7 cells were treated with different concentra-
tions of curcumol(0,12.5,25,50,100 pg/ml). The proliferation inhibition rate of MCF-7 cells was
detected by MTT assay. Cell apoptosis was observed by flow cytometry. Hoechst33258 staining
method was used to observe the morphological changes of cell apoptosis. The relative expression
of JAK2 and STAT3 mRNA was detected by RT-PCR. The relative expression of P-JAK2 and P-
STAT3 protein was detected by Western blot. [Results ] The curcumol had a significant inhibitory
effect on the proliferation of MCF-7 cells,and the inhibition rate increased with the time and con-
centration of the drug. As the concentration of curcumol increased,the apoptosis rate also in-
creased [ (4.27%+0.82% ), (4.54%+1.21% ), (19.32%+1.87% ), (29.58%+2.92% ), (33.74% +
391%), (42.94%+2.81% ) ]. Cytometry showed that curcumol arrested the cell cycle in GO/G1
phase, thereby inhibiting cell proliferation. Western blot showed that curcumol inhibited the ex-
pression of JAK2 and STAT3 phosphorylation,and RT-PCR showed that JAK2 and STAT3 mRNA
expression was significantly inhibited after cells were treatment with curcumol. [ Conclusion ] Cur-
cumol acts on GO/G1 phase of breast cancer MCF-7 cells,inhibiting cell proliferation and induc-
ing apoptosis,in which JAK2/STAT3 signaling pathway may be involved.

Subject words : curcumol ; breast cancer; JAK2/STAT3 ; apoptosis; cell proliferation
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DMSO) B FI g 75 % R \5E % R (3£ [ Sigma 2>
w) ) MTT i 7 & Hoechst 33258 ,Annexin V-FITC
MR TR & (RS K AR A RA
F] ) ; Trizol (Invitogen /A F] ) ; TakaRa P 2> 7% RT-PCR
& SYBR RT-PCR {5l & (AW TRARA
Al RPUHERR AL JAK2 (P-JAK2) . P i R 1k
STAT3 (P-STAT3) .HRP bric #Y 1L 2t fe 1eG . et
GADPH (R 7849 TR A IR 7)) ; ECL #4584
b2 % 6 & (£ [ Genview 23 F)) , JAK2 55
¥ 5 .5 -AGCCTATCGGCATGGAATATCT-3'
JAK2 FiiF 519 ¥ %1 .5 -TAACACTGCCATCCCAA-
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51951 .5 -GAGCCTCGCCTTTGCCGATCC-3
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2.1 FEAREEX MCF-7 40 A3 58 9 & Wi

[ — B[R] A5, 1E 5 X R 415 DMSO % 77 ) B 41
21 it 25 B 4T )R LB TE G 2R 25 5 (P>0.05) . Bl
FHe AR e B B0, MCF-7 200 Jifd 38 72 10 1) SRt A5 T
FF(Table 1),
2.2 FEAREEX MCF-7 40258900

IEH 6T B 41 DMSO %5 771 X B8 25 40 Jif % 52 R
W8 B OG5 B L) FOREE AL A vp | B Ak ik
FERE TN, 240 i 50 ] S e/ O B T Al BRTE A
MBS, 526, 40 S %5 (Figure 1),
2.3 FAEEX MCF-7 @A T8 %M

1E F X BE4H R DMSO 4 - %k (4.27% +
0.82%),(4.54%+1.21%), 22 7 TG 1124 5 L (P>0.05),
MFEAEE 1252550 .100pwg/ml &b FE2H 58 175 43 51 Ky
(19.32% +1.87%), (29.58% +

&6 FR 4L L4, MCF-7 41 g P-JAK2 P-STAT3 & H
AHXS 35 8 o Ge T4 22 7 (P>0.05) 5 T 3 A B b 2
ZH MCF-7 40 s P-JAK2 \P-STAT3 %5 A4 ik & A
PR B, HLZ5W R Mim B R R R A IR
(Table 3, Figure 3),

Table 1 Proliferation inhibition rate of MCF-7 under
different concentrations of curcumol (x+s, % )

Group 24h 48h 72h

Normal control 0.03£0.14  0.02+0.27  0.02+0.18
DMSO solvent control  0.04+0.21  0.03£0.19  0.02+0.14
12.5pg/ml curcumol ~ 3.71+1.24" 5.78+2.93" 6.64+2.16

13.98+2.45" 17.34+2.78" 21.92+2.13"
28.96+3.37" 34.74+3.92" 51.12+4.22"
100pg/ml curcumol ~ 38.71+6.62° 47.63+5.28" 68.55+5.49"
F 76.259 117.841 262.619
P <0.001 <0.001 <0.001

Note : * : compared with the normal control group, P<0.01

Table 2 Effect of curcumol on cell cycle of MCF-7 (x+s, % )

25wg/ml curcumol
50pg/ml curcumol

Group Gy/G, S G2/M

57.24+0.21 38.49+0.22 4.27+0.31
DMSO solvent control 56.98+0.34  38.13+0.29 4.89+0.44
65.21+£0.42" 33.26+0.50" 1.53+0.22"
67.98+0.49" 30.84+0.25" 1.18+0.13"
73.47+0.17° 25.43+0.25" 1.10+0.16
100pg/ml curcumol — 78.45+0.22" 20.56+0.17° 0.99+0.23"
F 2047.057 1691.307 129.452
P <0.001 <0.001 <0.001

Normal control

12.5pg/ml curcumol
25pg/ml curcumol
50pg/ml curcumol

Note : * : compared with the normal control group,P<0.01

292%),(33.74%+391%),(42.94%
+ 281%), Ftids 250 ve I 1) 3
I, AR R TR A AT PTG (F=
121.388, P<0001)(Figure 2),
24 FHAREEX MCF-7 4058
IEECE:0EA

DMSO i 7 % #8241 5 1F
O BRZH PR, A R
BIIEGE I 22 5% (P>0.05),
M 3% A BE AL B4 GyG, W 1
3G, i S Wi ke G/M B
B4 B R R, JERIE—E
f1% ¢ B2 AP (Table 2) .
2.5 FHAREEX MCF-7 4058
P-JAK2 .P-STAT3 & H &R i&
b

DMSO % 7 %f B4l 5 1

A :Normal control ; B:DMSO solvent control ;C:12.5pwg/ml curcumol ;
D:25ug/ml curcumol ; E:50pg/ml curcumol ; F': 100g/ml curcumol.

Figure 1 Hoechst33258 staining results
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AHXT 35 BB I (Table 4),
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Annexin V-FITC Annexin V-FITC Annexin V-FITC Iﬁ] EH‘ /ﬁ\: NGB R TN j’f,[: % L ffZIS
A:N 1 Dl B :DMSO sol 1;C 125Eg/ 1 1;D:25mwg/ml 11 ﬁﬁ;mﬁg\m%ﬂ%ﬁm%ﬁz&
:Normal control;B: solvent control; G 12. ml curcumol; D : ml curcumol ; \ T N
E:50pg/ml curcumol ; F;: 100pg/ml curcumol. g . Lj\&ﬁﬁﬁ’fkﬁj‘ , ﬁﬁ@?‘fﬁémﬂ@
BT A 23T s 8]
Figure 2 Result of apoptosis of curcumol on MCF-7 cell cycle Hﬁ}%ﬂﬁ'ﬁLﬁ?}LWEﬁfﬁ? °
N ST U N L]

2GR A ) MCF-7 20 3 1) 38 5, O 02 2 HL oA
To, WFgE sk — 20 a4 S B S e A, 45 R

Table 3 Effect of curcumol on expression of P-JAK2 and
P-STAT3 proteins in MCF-7 cells(x+s)

Group p-JAkz  p-STATS AR 2 T AL K MCF-7 40 MIBELHE 72 GO/G1 31,
e om0t oozt PEIKMEA.
solvent contro .719+0. .713+0. N . _ = e N N

12.5pg/ml curcumol 0.5120.09°  0.49:0.12" JAK ZRHe — AR S IR s s Wit M oK e, 122
25pg/ml curcumol 0.32+0.11°  0.33+0.10° B35 4 RO . JAKT JAK2 JAK3 A K TYK4, STAT
50pg/ml curcumol 0.21£0.07°  0.24=0.08" J& JAK W T ilEfE 5, LA 1E 5 7% S DR i sk il 4k
100pg/ml curcumol 0.08+0.03" 0.18+0.11" IHHE® . JAK/STAT {5238 I& 1F % 0% Ak 42 Jy . th 2m
F 25.492 10.227 ) o _

» P I e PR 2L e A 5 0 T ) 32 MR 4 A

Table 4 Effect of curcumol on expression of JAK2 and
STAT3 mRNA in MCF-7 cells(x=s)

Note : * ; compared with the normal control group, P<0.01

] Group JAK2 SATA3
D S N> SR A K2 Normal control 2512024 1.87+0.35
N w— — — v—— -5 A3 DMSO solvent control 2.56+0.31 1.85+0.29
A - W e owmy s GADPH 12.5ng/ml curcumol 2.21+0.24"  1.58+0.18"
A B C D E F 25wg/ml curcumol 1.83+0.17" 1.17+0.24"
A:Normal control;B:DMSO solvent control;C:12.5png/ml curcumol; 50pg/ml curcumol 1.26+0.21" 0.82+0.12
D:25ug/ml curcumol ; E : 50pwg/ml curcumol ; F': 100pg/ml curcumol. 100pg/ml curcumol 0.87+0.17" 0.35+0.09"
Figure 3 Expression of P-JAK2 and P-STAT3 protein d 27.298 20.886
in MCF-7 cell by Western blot p <0.01 <0.01
Note : * : compared with the normal control group, P<0.01
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