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Abstract: [Objective] To investigate the effect of cinnamaldehyde on the apoptosis of RL95-2 cell in endometrial
carcinoma. [ Methods ] Endometrial carcinoma RI195-2 cells were treated with cinnamaldehyde , and the proliferation
activity and ICso of endometrial carcinoma RL95-2 cells were detected by MTT colorimetry assay. Apoptotic morphology
was observed after Hoechst 33258 staining. The percentage of apoptosis in RL95-2 cells was measured by flow cytometry.
Western blot analysis was used to test the effect of cinnamaldehyde on the expression of Cleaved caspase—3, caspase—=3,
NF-kB-p65, [L-6 and IGF-R in RLI5-2 cells. [Results ] Cinnamaldehyde can reduce the viability rate of endometrial
cancer RL95-2 cells, which is related to the treatment duration and concentration. Compared with the solvent control
group, the apoptosis percentage of RL95— 2 cells in the cinnamaldehyde group (0.29, 0.59, 1.20 mg/mL) was
significantly increased after 48 hours (P < 0.01) , typical apoptotic bodies were found , and the expression of Cleaved
caspase—3 protein was significantly increased (P < 0.01), there was no significant change in the expression of Caspase 3
protein (P > 0.05) , while the expression of NF—kB + p65, IL-6 and IGF-R protein were significantly increased (P <
0.05). [Conclusion] Cinnamaldehyde can reduce the expression of NF—kB - p65, IL-6 and IGF-R proteins in RL95-2
cells and promote the apoptosis of RLI5-2 cells, thus playing an anti-endometrial cancer role.
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Fig.1 Cell viability by MTT assay
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A': control group; B: cinnamaldehyde (0.29 mg/mL) ; C: cinnamaldehyde (0.59 mg/mL) ; D: cinnamaldehyde (1.20 mg/mL) ; Hoechst33258,
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Fig.2 The apoptosis morphologic changes of RL95-2 cells
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con: control group; cin 0.29: cinnamaldehyde (0.29 mg/mL) ; cin 0.59: cinnamaldehyde (0.59 mg/mL) ; cin 1.2: cinnamaldehyde (1.20 mg/mL) ;

A :Flow cytometric analysis was used; B: Apoptosis rate of RL95-2 cells; t—test was used; compared with control; 1)P < 0.01 vs control group; n = 3.
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Fig.3 The apoptosis rates of RL.95-2 cells
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con: control group; cin 0.29: cinnamaldehyde (0.29 mg/mL) ; cin 0.59: cinnamaldehyde (0.59 mg/mL) ; cin 1.2: cinnamaldehyde (1.20 mg/mL) ;

A: Western blot analysis was used; B:t—test was used ; compared with control; 1) P < 0.01 vs. control group, 2) P < 0.05 vs. control group.
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Fig.4 Expression of Cleaved caspase-3, Caspase—-3, NF-kB-p65, IL-6 and IGF-R in RL95-2 cells

% 2H RL95-2 4l Jifl NF-kB - p65 & [ 1Y 6 35 L ¢
ERAG I E X (F=22.12,P=0.0003), 44
RL95-2 #fi il 1L-6 £ [ 1Y K1k 22 R A Ge it ¢ L
(F=58.73,P=0.0000), 441 RLO5-2 4 il IGF-R
EAMNREIEZESFASITFE L (F=6743,P =
mmm)ﬁ%@RwyﬂM@mmwsﬁamﬁ
INTC AR, 22 R IG IR L (F=3.61,P=
0.0652) . SEEFINTHEZH oA, IRERE (0.29.0.59 .
1.20 mg/mL) ZH RL95-2 4 i Cleaved caspase—3 4
F IR, 22 A Gt 248 (P < 0.05) , 1

P RE T (0.29.0.59 F1 1.20 mg/mL) 20 RLI5-2 4l Jifd
NF-«B - p65 . 1L-6 FI IGF-R 25 [ {3 ik 1 W] i
K, ZF A5 E L (P<0.05;&4),

3 it i

FE P IR AR L SR
JCAP AT DY IS 19 5 256 A 25 AN, R0 A i
TR BARTE NIBYE I S WG 5 i
B T H R EEA  (H 30% 1 5 B2 B e i



544 RS (RS2 RR) F40E

AR TFAR T U) SR g | (A DXkt 25 546 4% | 1.
BT AT RN I FR G P AE AR AR R Y iR A
T, WG AN ERAR PR R Y 1 25 iR
ST L L,

PRI A S 2 PR R S 110 32 Ak 4 48, J& FDA
HEAE R B AR, B 2SN 2k, JF B AR
FDA #it R FIRF T BAT T 2 e ie ",
PRV T A0 ) B S0 9 S5 20 PR B, 38 T LA SE
it CASP-8 / t-Bid i 1255 Z AL = 5 N AE (Lki
TR T 09 FANE (BET- 32 (KA F: 19 ) HCC 4 Jif 7
T ARSI R AN [A) v B PR RE AR FH ) P e
It RLOS—2 4 S, 43 S 7E 24 48 172 h A% I 24 Jfa 77
15238, K0 RL95-2 40 A7 18 2R 10 T [ 5 25 Wk
FIVE B 04T G o I 2V FF e B 1 R FH B i)
FE K RLOS5-2 4l M A7 116 i W KA1, 45 S 2 H TR
T 410 A B PN T RE RILOS—2 4 it 384 78 () 4 1
AT — 25 K i 2 4 i R T Hoechst33258 5
I RILOS—2 4 i B 7=, ot A 241 40 i A% ML D], 5L %
B AR B 2 (B 2) , TR R 4.12% , 1hi
DA RE B8 A 5 RLOS—2 41 i I T % U & 384 i oy
11.85% . 15.13% 11 24.32% , R1.95-2 4 fifd H1 34 4 fity
PR BRI AR AL A R [ 4R o v g AR f
(R T BB INAS — R PR SO e e B & 11, 98
T-#K [ Cleaved caspase—3 RGN (& 4) , F B
IRVEERE 18 1 75 16 caspase—3 fiE 7 RLOS—2 U IH T,

M8 TS PR R ER AR OC , FEAET 2
KA S 19 A TR 3 A2 TN R RE AR A S 10 P R M
7,21 B SRR B 19 I (caspase ) S50 T3 9 4% 4%
F2 51 1 40 B 8 T 0 B 1T caspase—3 & fi
KR PATH o FETZ IR UG T Fas 1G4k, B00S
caspase—8, MZRRS T AT IR AR UG T LR AR5
HLA 2, A€ 28 C R, U I 4T caspase—9,
WO Fh B LR AR B BTG AL caspase—3 51 & 4 MY
T-. WF2fa S nl i SET- AR gk ik gk 12
I AT V)G AL caspase-3 8 H , S B T-H &4

Sk

(1] Bakiewicz A, Michalak J, Sporny S. Immunoex-
pression and clinical significance of the PTEN and
MLH1 proteins in endometrial carcinomas [J]. Pol J
Pathol, 2010, 61: 185-191.

(2] FE &, 2BRUER, /Bl , 2 microRNA-320d i i

R T 2 TR ARG K caspase—3 fiEHE R1L95-2
20 M 98 TR LR, FRATTFSE T NF-kB - p65 . 1L-6
FIGF-R 7E H A i E R o # B F (nuclear factor
kappa— light— chain— enhancer of activated B cells,
NF-kB) & —Fh 2 80 s -, nl s 35V 2 2R Y
FIRPUAN N YR T, 4 7 g A A= A 3
Je i A, T NF—-wB /9 98 7] 38 i SRR A 2 1Y
caspase—3 MR 2 A2 400 ) 40 164 5 2 32 400 L 07
=" 9 E -6 (interleukin—6, IL-6 ) A & #2 F
B PN AR AR R 4 A Ak, AR I RS L TL-6 Rl
b SR (AR AR PR T R 2R 1 Bel-2 93RS,
M caspase=3 1k, 2 5 Mg & tE R FIAL YT Tt
2, 1M IL—6 19 3% P B AR 7T 35 10 Cleaved caspase—3
AKCPAEHE g L g Tt R R AR AR N
Z & (Insulin-like growth factor receptor, IGF-R) AJ
T B A AR 3, DR 7 B N IR SE
EAEANM IG5 AT DL R N B T B L R A
FERS R SCHEVE L IGF IR siRNA ] 5 % JE T
AR E A% Caspase—8 25 [ 35 , 138 T caspase—3
AT EANRIA T ARSI AN [R)e B A R A
FE IR RLO5-2 41 48 h )5 , Western blot Al
RL95-2 #il ity NF-kB - p65 . IL-6 Fll IGF-R & [ ) 3
KA, Cleaved caspase—3 5 YR IAE N (K 4) ,
S5 5L R P REE A] REJE A B AIK NF-kB - p65 . 1L-6
FIIGF-R £ K-, 733 42 h SE T 32 AR A ZhE
WARHETN Cleaved caspase—3 25 [ AU 2R 1A, FE M
HEIbIR RLOS-2 4 ML YA 1=

gi E AR AR P IR, A A Al 1
B AR RLOS-2 4R g% 1 R K i A T,
HALHI T BE 5 K 8 NF-kB - p65 . IL-6 Fl IGF-R £
A Ko H o AR R 5 A R RL9S-2 4
it 3 5 1ok B P NF-k B« p65 . IL-6 . IGF-R =3 2 [ii]
JE A B ARPEFE AL LA S 15 o S 3 HAb 5
O3 T BUAF T I BT 2D A AR SRR PR S

w5e.

PBX3 411 i 7 £ N 595 TEC 410 I J — 8] i 4k
IRe Ly ] il R a4l (BE 2= R ) L 2017, 38
(5):651-657.

Wang J, Gong FQ, He K, et al. MicroRNA-320d
inhibits epithelial mesenchymal transition function
in endometrial carcinoma JEC cells by PBX3 [J1.J
Sun Yat—-sen Univ (Med Sci), 2017, 38(5): 651-



o541 MRz, 45 . PRVRERE R 815 P B8 RLOS—2 4 I VA 7= A ML

545

657.

(3] WRSLF, KM, HOL, 45 . PRI > 20 S A

R AR S B bR TG ST ()], b A A5 2
i&,2012,24(4) : 327-330.
Chen LP, Zhang HP, Chen G, et al. Analysis of
cinnamon oil composition and the anti—cancer effect
of cinnsamaldehyde[]]. Chin J Microecol, 2012, 24
(4): 327-330.

[4] Albano M, Crulhas BP, Alves FCB, et al. Antibac-
terial and anti—biofilm activities of cinnamaldehyde
against S. epidermidis [J]. Microb Pathog, 2018,
126: 231-238.

[5] Schink A, Naumoska K, Kitanovski Z, et al. Anti—
inflammatory effects of cinnamon extract and identifi-
cation of active compounds influencing the TLR2
and TLR4 signaling pathways [J]. Food Funct,
2018, 9(11): 5950-5964.

[6] Buglak NE, Jiang W, Bahnson ESM. Cinnamic
aldehyde inhibits vascular smooth muscle cell prolif-
eration and neointimal hyperplasia in zucker diabetic
fatty rats[ J ]. Redox Biol, 2018, 19: 166—178.

[7] Tian F, Yu CT, Ye WD, et al. Cinnamaldehyde
induces cell apoptosis mediated by a novel circular
RNA hsa_circ_0043256 in non—small cell lung can-
cer[J]. Biochem Biophys Res Commun, 2017, 493
(3): 1260-1266.

[8] Bansal N, Yendluri V, Wenham RM. The molecu-
lar biology of endometrial cancers and the implica-
tions for pathogenesis, classification, and targeted
therapies[]] Cancer Control, 2009, 16(1): 8-13.

[9] Otto AD. Cinnamon as a supplemental treatment for
impaired glucose tolerance and type 2 diabetes [J].
Curr Diab Rep, 2010, 10(3): 170-172.

[10] Lin LT, Wu SJ, Lin CC. The Anticancer Properties
and Apoptosis—inducing Mechanisms of Cinnamalde-
hyde and the Herbal Prescription Huang—Lian—Jie—
Du—Tang ( Hudng Lian Jig¢ Dd Tang) in Human

Hepatoma Cells [J]. J Tradit Complement Med,
2013, 3(4): 227-233.

[11] E55 2 0pte, DHlE, % . SIRT1/NF-«B @ B 1E

A AT Rb1 G i B b PR HOC2 20 B I 1245 %
E SN AE B9 [ ). i B 4% , 2019, 50 (4) :
283-289.
Wang JR, Li SH, Luo YT, et al. Role of SIRT1/
NF-kB pathway in the effect of ginsenoside Rb1 on
apoptosis and inflammation of H9C2 cells treated
with high glucose [J]. ] New Med, 2019, 50 (4) :
283-289.

[12] Mondal J, Panigrahi AK, Khuda— Bukhsh AR.
Anticancer potential of Conium maculatum extract
against cancer cells in vitro: Drug—=DNA interaction
and its ability to induce apoptosis through ROS
generation[]]. Pharmacogn Mag, 2014, 10(3): 524—
533.

[13] Sharma S, Godbole G, Modi D. Decidual Control of
Trophoblast Invasion [J]. Am ] Reprod Immunol,
2016, 75(3) : 341-350.

[14] Ghandadi M, Sahebkar A. Interleukin—6: a critical
cytokine in cancer multidrug resistance [J]. Curr
Pharm Design, 2016, 22: 518-526.

[15] Wang Y, Niu XL, Qu Y, et al. Autocrine produc-
tion of interleukin—6 confers cisplatin and paclitaxel
resistance in ovarian cancer cells [J]. Cancer Lett,
2010, 295: 110-123.

[16] Shi W, Yan D, Zhao C, et al. Inhibition of IL.—6/
STAT3 signaling in human cancer cells using Evista
[J]. Biochem Biophys Res Commun, 2017, 491
(1): 159-165.

[17] Werner H. For debate : the pathophysiological sig-
nificance of IGF-1 receptor overexpression: new
insights [J]. Pediatr Endocrinol Rev, 2009, 7(1):
2-5.

(%8 & #)



