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Impacts of Stachydrine on Proliferation, Migration and Invasion
of Endometrial Carcinoma Cells by Regulating CXCL12/CXCR4 Axis

LIU Ying"**, CAI Yue'

(‘Department of Pharmacy, Beijing Shijitan Hospital, Capital Medical University, Beijing 100038, China;
’Beijing Key Laboratory of Bio-characteristic Profiling for Evaluation of Rational Drug Use, Beijing 100038, China)

Abstract This study mainly discusses the impacts of STA (stachydrine) on proliferation, invasion and mi-
gration of EC (endometrial carcinoma) cells and the regulatory mechanism of STA on CXCL12/CXCR4 axis. EC
cells were separated into control group, CXCL12/CXCR4 inhibitor group (AMD 3100 group), low and high con-
centration STA groups, and high STA+CXCL12 group. CCK-8 was applied to detect cell proliferation; clonogenic
assay was applied to detect the ability of cell cloning; the apoptosis was detected by flow cytometry; Transwell as-
say was applied to detect the migration and invasion of cells; Western blot was applied to detect the expression of
E-cadherin, Vimentin, CXCL12, CXCR4 in cells; the EC transplanted tumor model of mice was established and the
tumor growth of mice in each group was observed. Results found, compared with the control group, the cell prolif-

eration activity, clone number, migration and invasion numbers, and the expression of Vimentin, CXCL12, CXCR4
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proteins in AMD 3100 group and STA treatment group decreased, the apoptosis rate and the expression of E-cadherin

protein increased (P<0.05); compared with the STA high concentration group, the cell proliferation activity, clone

number, migration and invasion numbers, and the expression of Vimentin, CXCL12, CXCR4 proteins in high

STA+CXCL12 group increased, the apoptosis rate and the expression of E-cadherin protein decreased (P<0.05);

In vivo experiments, the tumor weight and volume of AMD 3100 group and STA treatment group were lower than

those of Control group (P<0.05). Therefore, STA inhibits the proliferation, migration and invasion of EC cells by

inhibiting CXCL12/CXCR4 axis.
Keywords

F B N i (endometrial carcinoma, EC)/& 5
TP ERE T R 2 —, 2 Lo SR DU K LR,
HEBER AL SB = Ed, (AR e s e E
MR EHE P ERmY, BRTECHIGIT HikaiEF
R BUT W RBERRTT, KRZHECEF B LW
R B S R, BAA S B E TR R E,
S B A TS 1, AT VAR AR, [k, aa )
s BT ) A BT S B IR T VR B IEEC
MR MR, MEEEZE. NS 21H-RB%—
BB BT 25 1 HE B, R R R T B S R TN R
Fr#%52 . /K F7B(stachydrine, STA) & — Fft M 75 £F 5
o BRI AR, BB P, OB
PR R 5 i R 1L 55 22 b 25 BVE PR AR R I,
STAT] LA i #) #|CXCR4/ERK AICXCR4/Akt(E 5
B GORINE N BN AR R AN R AN AR s . E
FeF112 &0, (HSTAXECIIVE FHIE M ANE 2. 20
CXCR4Z —Fpiath K72 4, FAC 2Rt R 72
AN A AT A A7+~ 1 (stromal cell-derived factor 1, SDF-
1), IR NCXCLI2. P BITE MR iz R IX,
H 59 iAok, Bl oA KET ik
TECXCLI12/CXCR4M ] LME 45 B e . B %
ol 200 o (Y B4 B AN 36 #2, fHCXCL12/CXCRAFHTEEC
Y T 7 E DU, R, T DL AR, AR
B EIR 1T STA S 75 AT LUl i i 15 CXCL12/CXCR44k
SRANHIECA MG TE . 222 AITRE .

1 B
1.1 ##

MBS N ECYH M 5 RLYS-240 1 (h LB
O D B R ); CSTBL/GTHENE /N (7/A S, 22~24 ¢,
LTKEEMERRBAERAR, FAlES :
SCXK(1L)2020-0002); /KI5 (B : 100 mg,
HPLC=98%, i#lH25 BAE R A R AR ); AMD

stachydrine; endometrial carcinoma; CXCL12/CXCR4 axis; proliferation; migration; invasion

3100(%% 5 : HY-10046). CXCL12&E A (155 : HY-
P73411, 5 [E Med Chem Express 7 ); CCK-841 iy
BEFEAG I K 77 (8 5 4202-250T, LTS A
BHEA IR A7), 45k (IR C8470-25, Jbii &K
ERH AR A ); Annexin V-FITC/PI%¢ )t XL 44
WP TR IR & (525 - P-CA-201, B0y i% 284
R AR 7] ); Transwell 124047 (Corning, 175 :
3460, HigHEEAMBEARAR);, ERMSFEH
(E-cadherin)/M R HT (525 1 ab231303). HILEH
(Vimentin) S B4 45(55 5+ ab92547). CXCL12 4 g (F5
51 ab155090). CXCRAG Y5 ab124824, Hi[H
AbcamA A)); /MR (B 5: SSA013). LI FEPifk
IgG_Hi(F25: SSA010, Jbut S R A7 A R
AT B CIEE EEERR MR A 4l s
P BE st B 23 R 2 HEHEE S 22030056)

1.2 753k

12,1 @mfeszs ¥ AECYHIH RRLIS-240 A &
H 10%5 2 1135 (fetal bovine serum, FBS)f) DMEM
BiFEIETF37 °C 5% CO, 5 3%, Maimi s RisF
80% J #1311 LU BEAT AL AR, Rk 22 58 34K M 41 i
T 5 55256

1.2.2 CCK-8$#4MSTA fmfney bt M4 asshh
296FL IR (5x10*1/4L)H, 28 Ja FAS [ 20+ 10,
20, 40 80. 160 pmol/L)ISTAKLEE4H Z48 h, FFfL
IIA10 pLEICCK-8 TAEVR, 7E37 °CH5 %2 ho H
PRI 5 A FLTEAS50 nmAb I 6 FE(DYE, FEiH 5 4m
PRLAF- 335 22 R UM R 2 (IC o)

1.2.3  fmfestafe il 22 # RLOS-24H ffil 53 Ay %f
&4l (Control). CXCL12/CXCRA4HI54H (AMD
3100). STA-L#4 (STA-L). STA-H# (STA-H).
STA-H+CXCL124. ControlZH 4 ifg ] 3% i £ 57 3
B 7%, CXCL12/CXCR4#I 720 H AMD 31003 /&
H10 pg/mLAEEFREEEFEC), STAMR, ik FE4H 53 i



656

BRI

FHSTAMK & 420 pmol/L. 80 pumol/LIf] 3 35 5k 3 72091,
STA-H+CXCL1241 4 80 pmol/LfJSTAF1100 ng/mL
FICXCLI12U 5 FE AL B A 35 77

1.2.4 CCK-8#ml4miesgss 4zt 29641
BR(5X 10N /AL, 42181230 20 4153 BIAE RS 3212 h.
24 h.48 h.72 hift 4 FL I 100 pL 5 7 FE 155 7748 h,
SR JE 44 IR 2.2 S 56 J7 VA WU 5 4 4 AT 9 R,
YSIR 3N

125 ABEEAREE  CBEAREMNT6LIRG*10°
AL, IR B 5524 hn, KrdR i LA FL 1< 10°
AP R)60 mm AR, IMADMEME; 77 58 9 B
TREFEFE IR . RS A 4% 2 5 R AR
42 °C'R[E5E15 min, F0.1%%5 548 =i 42 530 min,
FH A 0] AT L B 9 AT TR

12.6 AX @ Aenmie A Hn Byl
Iy 4357748 W WS4, FHPBSIE YL/, 100 pL
(1% 254 G ol v B Ak 40 P, SR )5 543 AN 10 uL
#JAnnexin V-FITCH110 pL# 4k 75 £ (PI), = i 5%
H20 minJ& IA400 uL PBSZEMK . o P =4
FAC o AT 4 R T2

1.2.7 Transwell 52 346 0| 4m fieL 44 i£ 4% Fo 42 2 58 )
W 20 0 % BR g 2 1% 948 him, LASX10°/FL i Fh =
Transwell [ 25 o, 4228 5256 T 55 1 40 M F b 22 JiS 3 iR
AR =, ML MER R, FTEHY
TN E10% FBSIIRE 753, . 24 h/m iERR b5 R Y 41 i,
Y I A1 (1 20 B 4% 22 58 FR AR =50 R [ 72 10 minf5
PR 245 R e 6, 1R R NS I ISR AR
ZE 20 A

1.2.8 Western blot#] 2a it F E-cadherin. Vimentin.
CXCL12. CXCR4ZE &G e RAFNL  WES AR
F%48 hJg M40, I ARIPAZH B B B .
BCA R &l & 1 IR E, 85 FH10% SDS-PAGE/)
B A IS BPVDERE . 45 5 4 PVDF
TN S% 1 1 Ji 28 W 3t PR VR R4 °C B I 1, SR )5 H
RIS G 5 — PR B (B-cadherin,  Vimentin#iF¢ L
% 791:1 000, CXCL127# B Lt 451 41:10 000, CXCR4
MBI 11000 E =i THE B2 h, 005 ¥
B, P E S T S IgG T HUMV R MR(1:500) 72 5 il T i
H2 h, H)5 FHECLIRAA B . 785 AR A o 52
& A4k, - LLGAPDH A N 2, FImagel A4 73 Bt
WK K FEAE

1.2.9 #5 /)y RECH AL AR SRR 40 R84 A

JBAEKEN  FHCSTBLIGIMENE /N B SR FR 1,
W 55 40 B 28 A= K 20 B0 FIRLOS-241 i FH A v 1k
J&i1 500 r/min 50210 min, 445 F JC B IPBS H 2 41 g,
TE/N BRI AT 1 PR BB ¥ S 4 ol 35 P8 S 11084 /mL
[FIRLOS- 24 Ak, 453 HE 5200 puL. R R R
T P Ig P AR AR, 4 I FH 1% 5 B2 B S AN AR I Sk
HU/IN R B Py 2 43, R 5 0 e ) K (L) R
Bi (L), SRJETHEMIEARTR(V), V=(LXLyXLp)/2.
1.3 GitEoH

F] ] %4 Graphpad prism 8.07) M1 ¥t #is, it & %
L3R N EARRUE 2 (xts), 2 4117 E SR FH One-
Way ANOVAZ;#T, P 2 8 LL 3R B Tukey’s 73 BT,
P<0.05FRZERAGHFE L.

2 H#R
2.1 STAXTARES AR

EXTRELAIEE, 100 20, 40, 80. 160 umol/Lf{
STAT 1148 h/5 4 il (1) 47 7 % 34 W & P& IK.(P<0.05),
HSTAKLFERLYS-24 1 5 HI1Cs0/982.80 umol/L o
I, ASaG % R 20 umol/LA180 umol/LAE A&
SRS STAM MRk EEAL(EI ).
2.2 STAXTHBEIETE R R EHE RIS

5 Control41AH L, AMD 310041 F1STAZ 40 it f)
5 3 ) R 7 B B0 35 AR (P<0.05), HLAMD 3100
21 5 STA-HZH TG . 3% 25 5+ (P>0.05); 5 STA-HZHAH L,
STA-H+CXCL122H 2 A 1) 34 5 3 70 A v B i T v
(P<0.05)(K2).
2.3 STAXTHARUAT RIS

5 ControlZHAH ., AMD 310041 #11 STA /R [F] 34
JE AL A0 9E T TR (P<0.05), H.AMD 3100415
STA-HA T i 35 7 5 (P>0.05); 5STA-HZH A L, STA-
H+CXCL12ZH 40 B i T2 23R BRI (P<0.05)(K3)
2.4 STAXTHREITFEFNRZZEE SIHIRZ I

55 ControlZHAH H , AMD 310041 F1 STA N [ #
JE£ 25 44 i 1) 3T e RN 12 28 2L PR (P<0.05), HAMD
3100415 STA-HA W 3 % 7:(P>0.05); 5STA-HA
AL, STA-H+CXCL124H 40 g () 3T £% 3 fn 12 28 507t
E(P<0.05)(&l4).
2.5 STAXTZMBEFE-cadherin, Vimentin, CXCL12,
CXCR4ZE B FRIZHIF N

5 ControlZH A1, AMD 310041 #11 STA A [F] 3¢
£ 2 40 i Vimentin, CXCL12. CXCR4:E H %Kik



XNFEEE: K IR 5 CXCL12/CXCRAH X T 5 P JI5e 200 il 8 4 3 7% IR 28 F 521 657

150

100 -

Cell survival rate /%

0 T T T T
0 10 20 40 80 160

Concentration /pmol-L™!
Bl FRERESTAXRLIS-24AE7EER NS
Fig.1 Effects of different concentrations of STA on the survival rate of RL9S5-2 cells

(A)150- B)

—e— Control
—— AMD 3100
. 100- —— STA-L

—— STA-H
—— STA-H+CXCLI12

1501

1001

(9
T

504 -

Cell proliferation activity /%
Cell proliferation activity /%

©

Control : AMD 3100 STA-L STA-H STA-H+CXCL12

(D) 200
1504
- *H&
o K
E
2 1001
] * *
8 1
504
0 N
& D ~ <> NZ

SEPCANICCIY
& o & &

A AN[FIER ) AT PR SR A s B 48 AR AT AL AR SR s C: M ve R D: SRR B . *P<0.05, 5 ControlZHAH LE; *P<0.05, S5 AMD
31004141 EL; “P<0.05, 5STA-HALAHEL.
A: proliferation activity of cells at different time points; B: proliferation activity of cells at 48 h; C: pictures of cell clone formation; D: number of
clones formed. *P<0.05 compared with Control group; “P<0.05 compared with AMD 3100 group; “P<0.05 compared with STA-H group,

E2 XiEMARAIIEIEE MM ERARIER

Fig.2 Proliferation activity and clone formation number of cells in each group
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