2025-03-17 18:54:49 R https://link.cnki.net/urlid/34.1065.R.20250314.1612.003
ZHEAKFFIR  Acta Universitatis Medicinalis Anhui 2025 Mar;60(3) - 405 -

FE B U 72 RPST7 &8N 15 NI A0
A K RS B i S ORI T

B, XA AR XA, R TS SR R, e
("ZHFESZRF,HS 330004;° xEmFEHKRFWEEREF, T 333006,
ABmTEBRFE_MBER,HS  330012)

WE BM U (CA) X ATFENIEEAE (EMs) 41 A K B8 I8 T2, FR4E T -G R B SR E B
ST HRKH XK., ik EMs 45> A4 B2 CA 41 .sh-NC 20 ,CA + sh-RPS7 £, CCK-8 1Tl 72 T A S 56 4G 0 240 if 34
B 5 40 IS 5 S AN Transwell SE50 46N A4 1178 5512 2% ; Hoechst 33258 F i X 4 M A4S I 4 i J&1 0 4 A S5 T2 045 &
Western blot £&:ill] PCNA \E-cadherin , Vimentin ,Bel-2 \Bax & [4 550, qRT-PCR F1 Western blot #:ill] CA i j5 RPS7 FL[X 1
BEARIRED . RIFEEFE AN, LA RS 3 24 0 i 5. RPST 3 363K (A2 5 AN Itk , Western blot Kl 54 el R, 454 CCK-8
AN AN A 1 #38 RPST XA S T- s . 4558 15T, CA I sUMBTRoe R HI 41 a4 58, T % PCNA,
CA fEFH 24 h J5 19 1C5, 4 53. 60 wmol/L |, Ji BT B2 K 25.32% , FLUR, CA I 40 M E R 5522, 198 E-cadherin F1F 4
Vimentin, ZIMIES 2255 34 35% F1 29% 485 40% . LA, CA 40T G2/M BIBHMFE S AL =, 4y v
4 25.1% ,iX 5 3 Bax FIF 18 Bel2 f5 3¢, fiw)i , CA Al B E 6] RPST 323K/K -, RPST FRiK T EA-F T CA ) 2 354 78
FHRPET SN . 451 CA @ R RPST s Ml e A= 4 8 AT,

KB MR RPST T B R SAVCAE ; HEH ;i 88 s (248 AT

hESES R 965

XERAERER A 3IEZS 1000 - 1492(2025)03 - 0405 - 09

doi:10. 19405/j. cnki. issn1000 — 1492. 2025. 03. 004

TB NI RALAE ( endometriosis , EMs ) 2 5 % 1
b RR Y A WA R S A IR A A, R
ARG A0 AR K R A g T e
JZ B ( cinnamaldehyde , CA) & 1] F T EMs )7 102
Pl 2007 10 EE M R r 2 — o R dRaE, CA
AT 22 R e 20 P B 5 R RS T R T, HI
CA Xf N EMs 4l i 5% mi L2 A FIAIL ] i R B . 2R
RO i T = RO (038 — R I B 2 ok
(UPLC/Q-TOF-MS/MS) , % 43 T #4ZIA T EMs £
B0 J5 V- i B AT A O A0 o3, LD T Y v 24 B
A CA L [R]INHIESE CA 0 S4T85S 2 7] 5

2024 - 12 -05 $2lk

SEATH  ER A RBHAI 4 (945 :81160447 81760878 ) 5 TLVE 44
HITRARARBI I B (45 : G1J2200919) 5 VLI Lk
A B AR P BE A 5 R A S0 (4R 51 20202BCD42015 )
LVS 44 B 2K Bl 2% 3k 4 (4 %5 : 20202BAB206073;
20212BAB216066 ) ;25 2% K 2% A= A8 A Mk I 25 1 %l 151 5
(45 £ $202210412069 ; $202310412056 ) 5 7175 i [% 25 K
2 BHEAH I BA (455 : CXTD22013)
SEIREE, Lo, BRI AR

PET B, R, WA TR, B RS, E-mail;
jack169@ sina. com

=
i
=
>

MR R o A, IO B AR AR 4E (the
four-dimensional data-dependent acquisition,4D-DIA)
BE A EHIESE, 5 XA L, CA T 1S f7
76214 A2 S 11, 3L BRI 11 S7 Cribosomal
protein S7,RPS7) # [ %5 & T I, 22 H 4550 >
1.5(P <0.01), RPS7 7E Z MR AE HH R IK 7, 2
S A K R A T, H AT, RPST X
EMs 2 i 9 52 ) 1 AR DL AGE . PR, SRR LA 122
AN SR G, UARSR CA RE il i I 4% RPS7
S 127 AR RS A T, O CA FEIBTEIR
7 EMs 25 S LT S22 %

1 RS

1.1 # CAWT3EE Sigma-Aldrich 2\ &), 4l &
= 95% , fk2= 0y COHBO, ULIE 1A AHXT 43 Jit i
H 132,16 b5 MKCD4749 . A\ 1B NI R E E
K 127 A, W F £ (8 Applied Biological Mate-
rials 2y A] L5 TO764 . BG4 fL1E .DMEM/F12 %%
W .\0. 25% JREE I 75 A R IR G WY Tt
FREPHHA R A5 Matrigel e 57 51 F 2 [
corning 7\ ) 5 A MR EAG K55 & ( cell counting kit-



- 406 - M EMKFF®  Acta Universitatis Medicinalis Anhui 2025 Mar;60(3)

8,CCK? 8) .Hoechst 33258 | JEERE [ V-FITC/PL ¥
TR & L 40 5 RNA 7] & L cDNA 8 4% 53
A& T iR R AR YRR IR W) BCA B
E SR G T LR R O 28 A= B B AT BRA 75
POCRMPRTEN T 15 I A BRAS 7] 5 RS 5
R T LB E YA R 7] 5 Proliferating cell
nuclear antigen (PCNA) fT{& . B ik & 28 M2 %5 -2 ( Bel-
2) Pl B 4H bk B/ M -2 ( Bel-2-associated X
protein, Bax ) FL{A ) F 35 [E] Abcam A E 4555 5 &
F (E-cadherin) i JE#5 F ( Vimentin) \RPS7 . B-HjL 3}
HH (B-actin) 1 TR = JERHA FRA A

1.2 7i&

1.2.1 sz 1272 HHE 10% G4 135 F
1% 4% K1 DMEM/F12 B35 Je i 5%, 8 T 37
C 5% CO, HEFrMikiFR.

1.2.2 CCK-8 :Zml & ampagsh AR T 96 L
M, B ALERN R 3 x 10" A>/ml, 4L 100 pl,5%
CO, 37 CHEM TR SR, BB RAMAGLA, KL
FeFR M CA e 43 10,25 50,100,200 wmol/L,
BEULS ASFAT, o0 E ] 24 48 172 b, 5F RIS,
A 10wl CCK-8 3071, DLoR 42 B 40 il H A
DMEM/F12 8537 5 AL . Kidk 2 h Ja il e ot
TEO ?Hiﬂ@ﬁ(%?é(% ) = [ (Agggggﬂ -
= Ayeq) ] x100%

1.2.3 FRUEHREE MEEFT 6 fLikd,
BEFLIEFR 2 8 x 10° A~/ml, 41 i WG BE J5 A CA
T, 5T~ 14 d 4, R &K 4 H
KT 50, & kSR, PBS WUk 3 W, W EE[E & 30
min, 25 i LV S (5, 30 min, PBS Bk, B THA R,
Image J FAFHEUT B s BETE 038 SR TE %
(% ) = (SLHZH i 40 e R xof BRAL Y se R 4R x
100%

1.2.4 wioX|Ra6 %% MR T 6 Lk,
TRALAERN 5 x 10" A/ml, U EE S 10 pl
WSk IR, BEAL 3 AR, R 4FJ5 ] PBS PR 3 WK
8B R TR, 08 0 h(JRRR ) o 7
AL 5 AR SERE FRAE ] 24 h, PBS 5 V& 77 U6 T4
e, A R EIE S0 24 h (BLRIRSEE) o 4
TR (% ) = [ (JRRIR v E—BRIR 5 ) / 54
JRT)E ] x100% .

1.2.5 Transwell X3 Matrigel 35K 53537 4L DA
L5 iR ke, AU Transwell 1%, 4Aff08ERNT
= RLEEF A 3 x 10" 4/ml, &£L 100 wl, CA Jin
ANTNEEM 24 by B /NG, BE RS, S el

A E R T AR TR E . R AT RS
REJ) EEANTSINEE BT . LIRS/ (R 2% (%) =
(BA s I ih 4 ) x 100% .

1.2.6 ey AMEHEFRT 6 fLRH, Bl R
LS x 10" A/ml, 41 H WG BE 5 A CA T i, i
Mt IH AL 4, PBS w4 ClEEE K. 10 pl RNase
AL10 pl AR A BEFT 500wl G 40, 75 R R0 A2k 400 i, sk
JEIFE 20 min, 5 A A B 40 R 3 40 A
1.2.7 Hoechst 33258 # & 2% 470 T 96
FUBR P LR 3 % 10" A/ mll, 41 I BE 5 Jin
A CA 1, JinA 100 pl Hoechst 33258 V57K , Y
5 10 min, 7EI &K 350 nm & 5K 460 nm
ORI NE R T2 GNP UIE ~55 197 ) i 1= S U8/ S
(%) = PAT-4HAL/ (IR A + P T 400 x 100%
1.2.8 AXmieR AT 6 Ui, ALk
Pl 3 x 10°/ml, UG RE 5 A CA T,
HALZNIE,5 pl Annexin V-FITC F1 10 pl PI Y4y &
A, B AR 15 min, JiIA 400 pl 1 x Bind-
ing Buffer {27, 1 h PR FH i X 200 0 ASCAS: 00 240 i o7
TE 0L o

1.2.9 £ af 3¢ 8 2 & PCR ( quantitative real-time
PCR,qRT-PCR) fKIEFFEE T Hl#E5 RNA, 2 RNA
FEA S &% S5 1, ¢cDNA, qRT-PCR X % £ i/ 17 PCR
PHEIE 40 ANMEER . SRAT 27T OGS
FARSRIKIKF o FRBIWRSIIE LR 2,

1.2.10 Western blot 3% $EEAIMIEHEH, BCA i
Rl EEHWSE ., HEEZEM, A, SDS-PAGE
JEe L K , S 4% 30 ~ 50 min, # P 2 h, —4¢ PCNA
(1 : 1 000), E-cadherin (1 : 5 000) . Vimentin
(1:2000).Bax (1 :1000),Bcl2(1 :2 000),
RPS7(1 : 2 000) 5 HE ,4 C bk, i B-actin
(1:2000) 450 1 h, PEd 3 . ECL M 2.4,
LS

1211 Bomasd AR T 6 fLikh, HAL
PR 3 x 10" A/l 5 118 55 B 1 Y 1) Ak
Triede . MRYE UL 18 8 1R A2 IR e 45 B (MOT =
50) , N AME R #E AN HitransG P ¥4 Y420l 48 h )5,

=1 5lMF5

Tab. 1 Primer sequences

Target genes Primer sequences

RPS7 Forward; CTATCATAATCTTTGTTCCCGTTCC
Reverse: GATTCTCTTGCCCACAATTTCG
Forward; CACCCAGCACAATGAAGATCAAGAT
Reverse: CCAGTTTTTAAATCCTGAGTCAAGC

B-actin
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Fig.1 Effect of CA on growth of 12Z cells
A Molecular structure of CA; B Cell proliferation was detected by CCK-8; C: Effect of CA on cell morphology x 200; D E: The colony formation

rate was evaluated by plate clonogenic assay; F.G: Western blot analysis of PCNA protein;

*P<0.05, " P<0.01 vs the control group.
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Fig.2 Effect of CA on migration and invasion of 127 cells

A B Cell migration was evaluated by wound scratch assay (a —b: control group; ¢ —d: CA group) ; C - E: Transwell assay was used to detect the

effect of CA on the migrative and invasive abilities of 12Z cells (a: control group; b: CA group) ; G — 1. Western blot analysis of E-cadherin and Vimentin

proteins; ** P <0.01 vs the control group.
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Fig.3 Effect of CA on apoptosis of 12Z cells

A B: The DNA content of the cells was determined by the flow cytometry assesses; C — F: Hoechst 33258 staining assay and flow cytometry assesses

were used to detect the effect of CA on cell apoptosis x200; G — 1. Western blot analysis of Bax and Bcl-2 proteins; * * P <0. 01 vs the control group.



-+ 410 - M EMKFF®  Acta Universitatis Medicinalis Anhui 2025 Mar;60(3)

2.5 BRESEEARBEMMAMIEE IAER
TR 48 h g B ERIRIE N 0 pg/ml 4L A 4
RS REFWRER 2 g/ ml (1 40 3 A BE Y A8 B
PR, WEERA R 2R il A KV R 2 wg/ml, DL [E] SA
Ph MOI =50 S gL 260 55 4 48 h J5 , 4R LB IRoR
DL R U 8 B O AR T Al W Bk a5,
UL AETR 80% LA L, ULIE] 5B, J5 £ FH R4 25 2R Ui
TR E e Y HApE FE AL 52 . Western blot 25 JIESE,
5 sh-NC 41 AHH, sh-RPS7 41 RPS7 F35 5 i (¢
=15.61,P <0.01, 5C. D), LI 30, Bahtye

A 15¢
n B Control
=9}
& —

1.0 F
o RPS7
.2
a
Q
—
&
s 05r % B-actin
2 o
=
o)
=2

0
Control CA

RPS7 2 &3k e 240 itk o

2.6 CA i@t T8 RPS7 % 12Z 40 ff 4 < 315
SHERAT 127 i I Y RPST 965G ,
CCK-8 #ilgh B, 5 CA 4AH I, CA + sh-RPS7
ZH 230 1t 3 5B RE ) B SR 1G5 (F =290, P < 0.01, [&]
6A) . iXFKH] RPST it Fik 1y 127 4 HA B 5 %
FHGBERE /1. Western blot Z5 5 2/R, 5 CA 4A L,
CA + sh-RPS7 4 PCNA £k F I (F =74.26,P <
0.01,E 6B.C), A ALE LR, 5 CA 414H
Lt , CA + RPS7 21 41 Jifd 8 T~ 2 i 2 AL, NCA 1Y)

C 2.0
~
CA ku 4
[~ 1.5F AN
e ~
22 g
o o
S8
g 1.0r
S0
42 °E o
-
5 0.5F
©
~
0
Control CA

B4 CA X127 4 RPST M
Fig. 4 Effect of CA on the expression of RPS7 in 12Z cells

A The expression of RPS7 was evaluated by qRT-PCR; B — C: Western blot analysis of RPS7 protein; * * P <0. 01 vs the control group.
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Fig.5 Construction of RPS7 stable over expression 12Z cells

A': Puromycin screening of 127 cells for 48 h x200; B: The fluorescence of the cells transfected with lentivirus for 48 h x200; C - D: Western

blot analysis of the overexpression of RPS7 protein;

**P<0.01 vs the sh-RPS7 group.
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Fig. 6 Effect of the overexpression of RPS7 on CA-mediated proliferation and apoptosis of 127 cells

A Effect of the overexpression of RPS7 on proliferation ability of cells detected by CCK-8; B — C: Western blot analysis of PCNA proteins; D, E:

Flow cytometry assesses were used to detect cell apoptosis rate; F' — H: Western blot analysis of Bax and Bel-2 protein;

** P <0.01 vs the control group.
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Cinnamaldehyde inhibits growth, metastasis and

induces apoptosis of human endometriotic cells through RPS7
Zhan Xiaoxuan', Liu Chengyi', Peng Jiahua', Liu Shuzhen',
Li Xin', Ren Yunying', Chen Danni', Li Peishuang’, Liang Ruining’
(' Jiangxi University of Traditional Chinese Medicine, Nanchang 330004 ;
*Dept of Gynecology , Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330006 ;
*Second Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330012)

Abstract Objective To investigate the effects of cinnamaldehyde (CA) on the growth, metastasis and apoptosis
of human endometriosis ( EMs) cells and to explore whether the mechanism is related to ribosomal protein S7
(RPS7) expression. Methods Endometriosis cells were divided into control group, CA group, sh-NC group, CA
+ sh-RPS7 group. Effects of CA on cell growth in human endometriotic cells were determined using Cell Counting
Kit-8 (CCK-8) and colony formation assay. Effects of CA on cell metastasis were performed by motility assay and
Transwell assay. Effects of CA on cell apoptosis were evaluated by Hoechst 33258 staining and flow cytometry.
Meanwhile, the levels of PCNA, E-cadherin, Vimentin, Bax and Bcl-2 were evaluated using Western blot in hu-
man endometriotic cells with treatment CA. The expression of RPS7 was detected by qRT-PCR and Western blot as-
say. The RPS7 overexpression of human endometriotic cells was established by cell transfection. CA-mediated
effects on cell proliferation and apoptosis were determined by CCK-8 assay and flow cytometry in human endometri-
otic cells with RPS7 overexpression. Results CA repressed cell growth as well as down-regulated PCNA. The half
inhibitory concentration (ICy,) value was 53.60 wmol/L after 24 h treatment, and colony formation rate was
25.329% . Additionally, CA inhibited metastasis which was associated with downregulated Vimentin and upregulated
E-cadherin. The relative migration rates were 35% and 29% as well as invasion rate was 40% . Further, CA in-
duced apoptosis by cell cycle G2/M phase arrest and cell apoptosis rate was 25. 1% , which related to the up-regu-
lation of of Bax and the down-regulation of Bel-2. CA inhibited the expression of RPS7 and overexpression of RPS7
promoted cell proliferation and suppressed apoptosis in CA-mediated 127 cells. Conclusion CA inhibits cell
growth, metastasis, and induces cell apoptosis by downregulating the expression of RPS7.
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