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ZEHER R H A D1.MMP-2.Bcl-2.CXCR7.CXCL12 mRNA }7 £ (4 % ik & 2 [ MK (5 P<0.05) ; 5 CA+vectorNC ZH A LE
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Carnosic acid affects the proliferation, migration, and invasion of gastric cancer
AGS cells by regulating CXCR7/CXCL12 axis

ZHANG Xin*, LI Dinuo®, TIAN Lei’, ZHU Jinpeng', HAN Xiangdong” (a. Department of Digestive Medicine; b. Department of Gastric
Surgery, the First Affiliated Hospital of Jinzhou Medical University, Jinzhou 121000, Liaoning, China)

[Abstract] Objective: To investigate the effects of carnosic acid (CA) on the proliferation, migration, and invasion of gastric cancer
cells by regulating CXC chemokine receptor 7 (CXCR7)/CXC chemokine ligand 12 (CXCL12) axis. Methods: CCK-8 method was
used to select appropriate concentrations of CA. Gastric cancer AGS cells were treated with CA at different concentrations (0, 5, 10, 20,
40, 80 pg/mL). AGS cells were divided into the control group (untreated AGS cells), CA group (20 pg/mL CA treatment), CA+
siCXCR7 group (siCXCR7 transfection+20 pg/mL CA treatment), CA+siNC group (siNC transfection+20 pg/mL CA treatment), CA+
vectorNC group (vectorNC transfection+20 pg/mL CA treatment), and CA+vectorCXCR7 group (vectorCXCR7 transfection+20 pg/
mL CA treatment). The proliferation of AGS cells was detected by CCK-8 method; the expression levels of CXCR7 and CXCL12
mRNA in cells were detected by qPCR; and the invasion of cells was detected by Transwell assay; the change of cell migration ability
was detected by scratch assay, and the expressions of cyclin D1, Bel-2, CXCR7, CXCL12 and MMP-2 were detected by WB assay.
Results: Different concentrations of CA were all able to inhibit the survival rate of AGS cells. When the concentration was 20 pg/mL,
the survival rate of AGS cells was closed to 50%. 20 ng/mL CA was therefore chosen for subsequent research. Compared with the
control group, the proliferation rate, invasion number, migration rate, cyclin D1, MMP-2, Bcl-2, CXCR7, CXCL12 mRNA and protein
expression of the CA group decreased significantly (all P<0.05). Compared with the CA+siNC group, the proliferation rate, invasion
number, migration rate, cyclin DI, MMP-2, Bcl-2, CXCR7, CXCL12 mRNA and protein expression in the CA+siCXCR7 group
decreased significantly (all P<0.05). Compared with the CA+vectorNC group, the proliferation rate, invasion number, migration rate,
cyclin D1, MMP-2, Bel-2, CXCR7, CXCL12 mRNA and protein expression in the CA+vectorCXCR7 group increased significantly (all
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P<0.05). Conclusion: CA can inhibit the proliferation, migration, and invasion of AGS cells, which may be related to the inhibition of

CXCR7/CXCLI12 axis.

[Key words] carnosic acid (CA); chemokine receptor 7 (CXCR7)/CXC chemokine ligand 12 (CXCL12); gastric cancer; AGS cell;

proliferation; migration; invasion
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chemokine ligand 12, CXCL12) f& H 572k CXC 2 /7
1k A 7 e 48 7 (C-X-C motif chemokine receptor 7,
CXCR7) & H i B EE R 0, 5 R i i i) 7% R
28 IGBE LA K MR A 5SS B T B B A 9% . XIN
SEWHEFL R I, CXCRT 7E B i b i K& , CXCR7/
CXCL12HiZ 5 B 7% . B 5 IR
(carnosic acid, CA) 5& — My 2K — w54, 32 2 A7
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i AGS i) H 26 E AL =Y R oG,
4 10% FBS ) RPMI 1640 5 72 517E 37 °C 5 5% CO,
PIREFRA B FR . BB IE (FBSO I H 28 B G /R
FA MR A 7, CAC10 mg, 46 5 98.53% , A Ry A,
10 mg ¥ T 300 ml 100% DMSO H, it #1 5% 0.1 mmol/L
[IBER, ~80 °CLRAT) I H Sigma-Aldrich A 7] , CCK-8 i
& H MedChemExpress /A 7] , CXCR7 4571 siRNA
(siCXCR7)Fl1 CXCR7 i 3Rk (vectorCXCR7) A4 K 4
N B 4 55 BB (siNC . vectorNC) 34 1 [ Santa Cruz
Biotechnology A ] , Lipofectamine™2000 %% i 71| &4
EZER KRB AR TRIZoAF G H Invitrogen 24 ],
Matrigel A T 2504 5 BD Biosciences /A 7 , Transwell
INEEE T A S A DI (eyelin D1 | Bel-2.
CXCR7.CXCLI12.MMP-2 —#1. 2 HRP A5 ic FIAH R (14T
L ) — P14 H Abcam 2 7] , PrimeScript RT 171
% [ TaKaRa A &, ABI 7500 SEI PCR £ 45 [ 35 [H
ABIAF] .
1.2 CCK-8 &AM 1~ B ik & CA X AGS 4 fie 74 & %

HU B0 K I AGS 41 AR, LA 1x10° A/FL 4
T-96 FLAR H 5 FH AN 7] 9 1 CA (0.510.20.40- 80
ng/mL) 737l Ab 3 AGS 41 24 h, Z J5 A1 B FL R NN
10 uL CCK-8 ¥ i » 37 °CH5 77 2 h, F) F B Aw A I i
450 nm Kb 156 % B (DA, 2 5 v S A1 e A7 35 2%, A
i A IE N CAREE
1.3 @mpym A A2

B0 A KT AGS 411G, 73 xed BRZH CR & 4k
HE ) AGS 4 ffd) « CA 2H (20 pg/mL CA 4L HE) . CA+
siCXCR7 41 (Lipofectamine™2000 #% 4 i 7| & % e
siCXCR7,48 h J5 LA 20 pg/mL CA 43 ) .CA+siNC 4.
(¥ Y& siNC, 48 h J5 LA 20 ug/mL CA 4b ) . CA+
vectorNC 2l (¥4 %% vectorNC, 48 h J5 LA 20 pg/mL CA
A3 L CA+vectorCXCR7 4H (54 vectorCXCR7,48 h
J&i BA20 pg/mL CA ALFE) , 24 h J AT G 825256
1.4 CCK-8 &AM AGS 4 i 6938 74

¥ AGS 40 fi 1x10° A/ FLEEFPE 96 FLAR L 3% 18 |
R ALEE , N 20 ul CCK-8 ¥4, 48 i K L i
3 5% CO, . 37°CHIE FRF R TR 48 he e ¥ FLIRE
T B S A, 7E 450 nm AL B A FLIE %
£ (D, THE & A PRIE A 2R, A P B 2R = (5L e 40
DAE-XFIEZH DD/ IEZH D AE < 100%

1.5 qPCR # ] AGS % . # CXCR7. CXCLI12
mRNA % & K-F

HU %2 AGS 4l , 13 I TRIzol 571 43 J1l $12 B
RNA. f# F] PrimeScript RT il &5 RNA J #% 5% il
cDNa DNA , 2 J& 18 Fil qPCR #E479 1 , 2414 95 °C Tl
A5 % 10 min , 95 °CAZ 1 15 s, 60 °CIEfH 60 s, £ 40 /4
IR, 72 °C 10 min J& 4 °C{#- {7 . GAPDH/E NN S5
,JERE 2Ty 5 CXCR7.CXCL12 mRNA [ A1 i
* ik & . CXCR7 5l ¥ 7 ¥ LiiF 5-GAGCCA
ACGTCAAGCATCTCAA-3' , R ¥ 5-TTAGCTTCG
GGTCAATGCACAC-3'; CXCLI2 5| ¥ ¥ %1 : L 5
-GTCAGCCTGAGCTACAGATGC-3' , ' Jif 5-CTT
TAGCTTCGGGTCAATGC-3'; GAPDH 5| ¥ 751 : L3
5-GTCTCCTCTGACTTCAACAGCG-3' , | i 5
-ACCACCCTGTTGCTGTAGCCAA-3'.
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B0 R 2L AR L 48 ] BCA 57 &l 2 i b &
F 5k B, 78 100 °C 4% 1 10 min 2 J5 # 47 SDS-
PAGE, ¥+ BRI E A M BB K L, mA
CXCR7 (1:2 000).CXCLI12(1:1 500) . Bcl-2
(1:2000) . & HEH DI1(1:3 000) MMP-2(1:2 000)
oAk LA Rz — 40 (928 1:1 000) , f# F ECL 771 £ W 82
B A RSk, 14 Bio-Rad {X #% 1% , Image J 73 #T 5%
7 AR BEAE -
1.9 %itsan

K HI SPSS 26.0 B A #EAT G vt o0 i , £ & IR 5
AT TR DL v +s Fow, 2 20 R ELBCR H S 2R 7
ZE M, it — AT SNK-g 5%« DL P<0.05 8% P<0.01
FKoRERHA 2R

2 &% R

2.1 ARREE CAX mb B & F 0%k
XA AL, 5 pg/mL CA ALFE 5 , AGS 4l 17
WER RN, HES 2R (P>0.05),1H 10,20,
40.80 pg/mL CA AbFE 5 , AGS 4l U475 K B & R
B (P<0.05) , F.20 pg/mL CA &b F , 40 J 7735 K 3230
50%, (R EiE F 20 pg/mL CA F T /a2 7¢, WK 1.
100

50

HMIAEE /%

510 20 40 80
CA/(ng'mL™)
50 pg/mL A1, P<0.05.
1 RELRER CA X AGS HHRETEE R AT

2.2 CA 58U CXCRT7 ¥ i 4H] AGS 2m it 38 74

CCK-8 VA& 45 S (B 2) B, 5 X A At ,
CA 21 AGS 41 Jitg 1 5t Z . 2 F& A (P<0.05) ; 5 CA+
SINC ZHLAH Eb , CA+siCXCR7 ZH 41| ffa 43 5t % 5 2% P&
(P<0.05) ; 5 CA+vectorNC 41 #H & , CA+
vectorCXCR7 £H 14 58 22 W 3 3 1 (P<0.05) , & ] CA
8L N CXCRT7 FRIA 4] AGS 21 3G 5H

100 [

50

I TE /%%

5%t AR EE ,"P<0.05; 5 CA+siNC 2 EL , 2 P<0.05;
5 CA+vectorNC A AHEL , 2 P<0.05.
2 CA A58 CXCR7 RIAXT AGS {APEIEFE AR/

2.3 CA 4 A4 43 AGS a6 CXCR7.CXCLI12
mRNA % X 89 % v

qPCR I 45 3 (1 3) o, 5 A, CA
ZH AGS #Hi i CXCR7.CXCL12 mRNA % ik i 3 BF1IC
(P<0.05) ; 5 CA+siNC 41 #f kb , CA+siCXCR7 41
CXCR7.CXCLI12 mRNA # ik & 2 [ (P<0.05); 5
CA+vectorNC 241 AH Et , CA+vectorCXCR7 41 CXCR7.
CXCL12 mRNA ik & 2 180 (P<0.05) , £ 1 CA $i
JeEAE AT g 540 CXCR7/CXCLI2 FKiE 5.

- = CA+siCXCR74
mCAA B CA-+vectorNCZL
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mRNAZRE K

CXCR7 mRNA
xR 4L b, P<0.05 5 55 CA+sINC 41AH EE , 2 P<0.05;
5 CA+vectorNC ZHAH EL , #P<0.05.
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CXCL12 mRNA A IS0

CXCL12 mRNA
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Et , CA 20 AGS 41 i 1= 28 20 2 3 P& I (P<0.05) ; 5
CA+siNC ZH #H bt , CA+siCXCR7 4H 12 22 550 i 2 411K
(P<0.05) ;5 CA+vectorNC ZHAHEL , CA+vectorCXCR7

A2 28 5 2E W (P<0.05) , X B CAE T
CXCR7 R #4225 .

—_
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AR

RIIR &S i A 4 1 (E 5 Eow , 50t R
tt, CA 4H AGS 48 it 3T # 2 & 3% F£ I (P<0.05) : 5

Xt HRH CA#

CA+siNCH

CA+siNC Z1LHH t , CA+siCXCR7 43T # K & 2 £ A%
(P<0.05)
vectorCXCR7 ZH 3T #% % {2 48 )i (P<0.05) , & B CA
IS N CXCR7 Rk AGS AT E T .

5 CA+vectorNC 40 #H tb , CA+

100~

MHER /%

3 EAAMEL ,"P<0.05; 5 CA+siNC A AL, 2 P<0.05; 5 CA+vectorNC A EL , 4 P<0.05.
5 CAARIER CXCR7FRIEXT AGS AT (x100)

2.6 CA 43 % CXCR7 % ik 3t AGS @ et F 48 % &

WB il 25 3 (60 W, 50t R AHEL , CA 4.
CXCR7.CXCL12.Bcl-2. ] ## 1 D1.MMP-2 £ &
% B K (P<0.05) ;5 5 CA+siNC 4H A tb , CA+
siCXCR7 41 CXCR7.CXCL12.Bcl-2. J& ¥ & 1 D1.
MMP-2 1A i 2 B (P<0.05) ; 5 CA+vectorNC 2H.
#H Et , CA+vectorCXCR7 41 CXCR7.CXCL12.Bcl-2.

Ji BAH 1 D1.MMP-2 1A . 25 38 11 (P<0.05) , K B
CA it i CXCR7.CXCL12 ik 1l Bel-2. J& 3
H H D1.MMP-2 £k , #& 75 CA i1 T i CXCR7/
CXCLI12 FiLFH 1 AGS 40 B AT NI R JE

3 3 #
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Bcl-2 R G o—  — — —
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BEHRRIEKF
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. A I CA+siCXCR741
E CAY B CA-+vectorNC4H
I CA+sINCA m CA+vectorCXCR74L

CXCR7 CXCL12 CyclinDlI MMP-2  Bcl-2

53t ZHAH L, P<0.05; 5 CA+siNC 41AH EL , 2P<0.05 ; 5 CA+vectorNC ZHAH EL , P<0.05 .
E6 %4 AGSHEEH CXCR7,.CXCL12.Bel-2,AHEHDI.MMP-2EANFEIE

I BRI T DL LR S B R
RENUESE, CA BRRIER FEE MR 2 —, B A B
AR 2 W R ARAS U L I A8 3 P A i R G T
SGEM IR MO AR R — P R ARAEAE K B R
A&, KEW TR B CA TEAS [ 88 o R Bt e Jeg 3
PR G AR B R 20 e T A, CA RIS A i S
HABR7E G2/M A, (2 BEAH MR T2, 15 5 DNA #5145
TMAE B 50 rp , CAGR I 77 AR 3 PR S AN 5 5 3 I
oL AT AR 3k N Caki 4H B IR 1207, ASHF 7238 i iy A
SLI6 X CA IR T, CCK-8 45 TR , 20 pg/mL
CA Kb FE AGS 41 H. , 4 J A7 3% 22 4530 50% , PR 3%
20 pg/mL CA H T Ja 2t 7t , 15 Ja i 25 S — 507
HAS E M2 , PERTINO 542 H CA B A Bt yg 4n
JIf 184 B AN TR (9 1 R K AGS 40 i it g
(SK-MES-1) Fl [ it Jes (JS2) 4 g o 41 411 B2 B 1y
5 CA Y52 Mk ik 77 v 4 B8 [y 25 e , 45 A AR
7 it 78 T Py o 5 #02 f) RSK2 #04k) F e A= K09, B
RN, CA A UM R e HE B AEN
HHEAFFRE D o A5 4R B, 4 20 pg/mL
CA Ab 3 AGS 41, 7] 3 25 400 i) 24 B 184 5 % =2 28 Vi
FHE /7. MMP-2 /& MMP 5 (1) 85 B R 01, FL Rk
IR 2 TR 2 M A= 28 I F2 RE T RN ] A
B D1 R IA AT I3 iR 20 i 384 5, in s 4 A
200, Bel-2 A& — FhUR i 5L R, 5 4R A R
WB Gl 45 B3t — D3R, CA ZbHE AGS 41 , Bel-2
JARAER (1 D1.MMP-2 R 1A . 3 BFAI% , 32 8] CA n] 4141
AGS Al 358 J 4258 T R% , BHE OB AR AT N
RIE.

S HRE FUAE SR L IR 7 A0tk IR 7 52 AR A e
100 5 A RN R v R DR B AR T 2 1 A i T SRk i 4k
BRl - 52 4 0k i A IR - B8 7 A e B, T e i e

A KRN B 5, CXCRT A & —Fh i 18
AR, & CXCL12 M58 A4k, 32 B AR 2 T8 Ak
CXCLI12 B BZ , LL 2 5 AN [A] 452 A4 v () 248 i 3 #2
CXCLA2 TE 5 WLIR LR 3B AT an i il R0 8 v v 5 3K
&, 5N RGT RS bR - TR 5T Ak 14 BECRA 0 O T A
IR R I AR I LA DR T R o R 44 M g
FoA, LA A R {5 5 Bl 41 i CXCR4/CXCR7/
CXCLI12 25 g 2 fil G5 26 IV T 1 e 7 A
i g 3 JEE , T e R W TR (IR T B0 R JE T I A
7N, CXCR7.CXCLI12 7& B i im0k, 5 5 s IRtk
EaE MR A Y, K5 R, CA 43 AGS 4
M5 , CXCR7.CXCL12 mRNA K & [ £ ik & & %
fi%, #&7~ CA 7] 518 i #1 il CXCR7/CXCLI12 i BH 11
AGS 4 FIEMEAT o itk — B IRAE SEIR 4518, 4y
SHEAT O 1 F A CXCR7, 45 5% Bl pi ik CXCR7
Al 3G 5E CA X AGS 4t B 39 5 1= 28 S 3T 7 1 4 i) 4
A g 2k CXCR7 W35 7 CA X AGS 20 i 58
1228 JGERE MR A L 378 CA AT AGS 21
BE A7 2% D # . 1T g il I #0 i| CXCR7/CXCLI12 il
SR

g bRk, AT K B CA AT RE G I 0
CXCR7/CXCL12 i BH 1= AGS 41 i 4 48 - 3T £ F1 4=
X, N BERITIRMEBEAY) .. A AWML —E
IA L ANAE AGS MR EAT TR ER , J5 B e 8 3L
T 4HH T F IR CA RN HEAT 3 — P IHIE .
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