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Abstract

Exploring the potential mechanism of action of alcoholic extract of clove (AEC) in inhibiting proli-
feration and cycling of human ovarian cancer A2780 cells, this paper seeks to investigate its effect.
The CCK8 assay indicated that AEC had a concentration-dependent effect on ovarian cancer cell
proliferation; plate cloning and soft agar cloning revealed that AEC inhibited ovarian cancer cell
growth; and the scratch assay and Transwell assay demonstrated that AEC had a hindrance on
ovarian cancer cell migration following AEC treatment. The results of cell cycle analysis showed
that AEC induced growth in G1 and S phases. To sum up, AEC hinders the growth of ovarian cancer
cell lines, obstructs cell movement, encourages apoptosis, modifies the shape of ovarian cancer
cells, and impedes the G1 and S phases of the cell cycle.
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1. 51§

P HESET AR EIE 4.4%, ZPTA MR AESE T R K 2 —[1], P20 AR RIS C2 2 i
[2], X A4Ed, GRS RE TR E, (HIEFVER AR ARG, FEONEE ROy
Bean M ARG RE 2 —[3]. S AR YT RGN 1 E RN 2 — AT 2, W T U0 S0 ST TR 24 A AL A
ANTF AT R T4 mUR A B2 ([4] o 2RI T IR T T A A RN/ 248 2 il S8 g,
B ZGETT 2 — M ARG ORI . SR & HGIT Tk, RILIE H 23 2 2 A S ERLS]. T
A e —FPERG AL B R 2 P 5 S 6], HurZiEmt iR, THATR[7]. bUwEE8]. fi
BE[9] AR, PUEM[10]. BUR[LLMPURE[12]55 2 MIhEE. R4ECAMIBORE, T A ANE IR XV 2
AEXIEIHIERT, droeiiiee . FUBRRS . PP, TR . O ST RIS 200 S5 bR 200 S LA A £ I [13] [14]
PRI, AT B AEAR R AEC R U0 SR PR R . TS Fetbid fe . el 0], JF HIRRE
SRR E AT, WO R — R e 4. AR 2T Fi677 OF S8 H AR ISR = M .

2. MRS E
2.1. SEEeMR

2.1.1. 4HAA
YN 0 40 i A2780 IS ATCC (American Type Culture Collection).

212 K%

T HFERFLIREI(AEC): T T HACTE LTSN b EE 25 K258 I B 2R, R s T R AR EL 1
g TR T &FAEE, N5 ml (1) 95% B kS AT EC A, =I5 N IEHUH & 5 B VE TR RS 223811 15 ml B0 %
L, BN 100% R EU) . BECIRAFTE—20°C VKA, LA G SRSt .

DOI: 10.12677/acm.2024.1441299 2331 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1441299
http://creativecommons.org/licenses/by/4.0/

HES, A

2.1.3. X8

TE R E R R A T3 E Thermo A &l T NI LB TAE G Ll —fERIA A3 PR A 7] W %K
ER A b E SR R A & W LEEFR L R4 Hif BDFACSVEPCR ¥ #41¢ ) BD Medical
Technology A ;g /R B —80°C IR UK FE; e /REE I K —20"C UK A6

22. Bk

2.2.1. fRpmEESE

i NJR Z OF S A2780 A 5 ml (R4 LI5S 45 ml DMEM bR 77 35 FE B R 10% 155 78 L AE
N 3T°CHIMEIR B F2 40 TP AT R 7%, (51 B BB IIEE A2780 AHRIEAS A KIE LA, 150 @40 s
JEA % 80%~9000 T i FH FRAR v 44 AT T A0 5 A& 4K

2.2.2. CCK8 il ACE M4upaF BN mERmA R

B 44 K A2780 4 fEFL 2 x 10° NHM AR T 96 FLIR, OB 1G 7R A0 45 LA PGB NN 0.29%35
K] DMEM X:952%, 0.05%. 0.1%-. 0.2% AEC (357, WRMRE 2% 6 NMEIL, BFR=RES
BHILIEA AN LR RS R R oE, RIESCIe M BAR LA, H 5% FBS (3 FR % IR 10%01)
L BIfC CCK8 k7, ERANFLINA 0.1 ml BChf ik 5 B Fe 4k 820 5 1~2 h, (8 EEARXAE 450 nm
JEEE) OD EIE &N FLANA, THE H OP S 40 ) 3G sa s 1, BdRsit.

2.2.3. REEAR

WO AR A2780 4 T 20REFLLL 1000 ANEERRT- 6 LA, 35 B TE il 3 IR A ok W EE FE EAT A
[FHPE AEC AT INZGAbFE, KbBE 72h 5, & 2issasdk, T#ed 5% MG E IR, RERG = DU R a7t
A AR IR, FE R 1~2 A BRI ANR T WL se B 28 B3 9%, R E A R AL, H PBS TE Ui,
PR VAV 5 A M~ /N S 3 25 T, S S SR G /N 5 A IR, HoRE it .

2.2.4. BERRETEPE AL SE LR

FREL 0.7 g fERAS AU EHE R 1.2 g 18 s B AR, 23 O BT 2K B8 1) 250 m 55700, FR A 100 ml
[ DMEM, S P Rl B AR VR & W03 AT B R K B AR B, KR S TE 4 CUKARIRAT, SCOQET mT B A2
SERVER . FHIRATHI U0 L2% M B IRNE, FTRa e S E B o, B RIBUIR S VAR, IR0
R () i BEIR VAR S 20% FBS I35 351 FIRT TTE 42°C K Bk, kit [dl . LA 2R E
v, B 6 FLARIEAER 14 ml FIRAR, 76 50 ml B0 HIIN 7 ml 5 20% FBS 55753, FEIIA 7 ml
RPN 1% % 16 s B R IRV, TN 95% kS X I AT 0.2% AEC (VIV), R JLIRIEST. IRAYSIEER
FAEFL 2 ml IS FUBR, B BT BB R TR, R S IR SRR, 3 AL, BN AL
WRE T =i 30 min, FIHIREEE . DRBWEAMEKZ 80% A4, KaiMHEi, ZakiEi, &
=, diMTHEL, LA 5000/ FLA 20 A 25 BE AT o KRN 0.7% MRS AR PR FE VA L RO IR 3 filtk. 4 7 ml
WEE N 0.7%HIEIE sSEIRPE AT S 7 ml 56 41 20% FBS 557364408 1.1 (ELBR A . K2 ml &F
YA EERERNR AW, BONEAL, B SN, 8 EASAUIR, fUIRE T sREER s, 8%
Farhakgs R, 414 KG, whEdd WIRAEE B0, B4 ks,

2.2.5. YHARERIIRSELE

1) H marker ZE/EMR T J5 RS 0.5~1 cm H BER KRGS, BEB% 0.5~1 cm —18; HUN A KM A2780 41
Jf1 LA 20,000 AN/FLEERR T 6 LA, WiEESS A 10 ul #o k3 BT AT 1, VA& — RETRIZE 6 FLARTS 1 2k
e ERIR, RIZ5ERUE 8 PBS 15 3 IR4HMI, e A MGERE 4, THHIE TR, ERIAAE
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IR T BB, 1 5% FBSDMEM 1; IR FERRE O L IR, X LT 950% L BEVA 7). S s T
SN FHEWIIRIR, B0, 72 h B T,

2.2.6. FILAREAR NI 20 AR A A

B I S AN M B A 80% 2E AT I, YHARARIRTH S, LA 2 x 10°/MILEE FE A SRR AE 6 AN 6 JE KL,
BAJE, T 37°CHI 39°C/REARIGF-AM T, MiBEfE, M 0.2% AEC (V/IV)FI 95% FFE X R AL B 72 h.
2) 72 h Ja FEJFA NS 2R FR I, PBS BRI, A2 FBS 1= 8% DMEM B: #2 U LR RS 77 24 h,
SRIE A IS 4 hJG, FTAM PBS Ve iy, FRREHEILICERM, 2052 B3, JIA 500 pl i
A 70% 20, HATMMEE, e —AAh, BRpESA. 3) BLEnr, FETAK 70% L85,
PBS ¥E#%—¥%, 1000 rpm 5 min B5.0, S0, 3% PBS, MIAFERTECL It TAEM (A 2. Tt
L TAIE Pl 42t 7% : RNaseA = 100:5:2).4) SN 500 pl Yt TAERAESEAN &, FR R 40 i &,
EIEDE 30 min, JEERCT 4CAER, RETE 24 h N BV, Fuit5df.

2.2.7. HRAFISHIYER

TEWEIRBY AT 72 h J5, FEE B RN WA ISR R AR SRS, JHRIRIER.

2.2.8. hoeschst33258 325§

P S OB S, FE 2 RAETEL N 0.2% AEC (VIV), 950 St IRVE ARTIE ., =R )5, WiE
BT (AR, ffFH PBS il % 10~50 uM i, S8R5 LA 1:10 (15 L5 N Hoechst YekhAR, JE4k S5 7= 40,
KEFFSE 15 2%h, FJa il PBS BHTHIIER:. % Hoechst 33258 R RE St A4 iR KBS, A T fR3IE
24, BUCRIAN NP . teAh, SR Re VK, R, FERe a5 ML RIS . SR T S ER
MO, A A 350 nm A KT 460 nm R SHIR KL TO L AN, TR IT .

229, GitESR

SRS EAE =K, SEUEEE ] GraphPadPrism8.0 74T 2 5, B A iE W Bt s A T #6564
M, ZHZEECRHZFEARSBI RN R T Z 0. A &%k, Hxxs For. *REP<
0.05. **f£* P <0.01. ***{£¥ P <0.001, 4 P<0.05 EASiI¥%E%, ¥ P>0050, BrEFLEK
M-8
3. &R
3.1. AEC 5P &7 O 4 B 58 RS20

fEE ] CCK®8 S8 J7 Ak Aor I 240 Fy H BB 1, s T iR RS S XV A 0.05% (VIV)_ETHE 0.3% (VIV)
HIHR FE AL B A2780 4D 72 /N 5, 4HBRAE 25903k FE 4 0.01%H B34 3 T LD50, AEC [t 2590k FE 1
AN AR M AETE R R FRK . ZR B A SR (P <0.05), 7 AEC EA |40 i s, JF
IR A (A 1)
3.2. AEC 5P £ 7% 41 Bt e BEFZ R BE 1 RO i

FFH 5w BT BB A I AEC X B S5 98 41 B BEAR (R e S5 4 B 3 B 2B K RE 0, M 0.05%~0.2% (V/V)
KhFE A2780 4l =K, £k AEC Jo4kSiRs9% 6 K. LI E B R, SXEAtt, T FHFMs g m 4K,
BB A 2T 4. ZRAGIHE (P <0.05), $#RBEE T FIRERRE M, EEFRK
B gD, MHIROR 2R E RN . ERY AR BEGEE (A 2).
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VE: IMAARFIRE R AEC AFEYE S A2780 4t ="KJ)5 CCKS8 i}
A2780 4L [ B 1 B (P < 0.05, **P < 0.01, ***P < 0.001)

Figure 1. CCK8 assay to detect the proliferative activity of ethanolic extract of
clove (AEC) to inhibit ovarian cancer cell lines

1. CCK8 £ T & iEHE 1R AN (AEC)HIHI IR £ f2 4R A0 AR B 38 5EE 14

0.2%E 0.05%AEC 0.1%AEC 0.2%AEC

'f .

Cell viabitily ( % of control )

blank 0.2%E 0.05%AEC  0.1%AEC 0.2%AEC

Drug of concentration ( viv)

E: IAARFIIREE R AEC Ab3E 72 h, 4REE359R 7 R, 458 geth, AL, THHE S ERREE (%P < 0.05, **P
<0.01, ***P < 0.001)

Figure 2. AEC inhibits clone formation of ovarian cancer cells
[El 2. AEC #INHI5P S = 2H A aY e BE L AR

3.3. AEC I BPE&Z M IR P A K

FA VL PR B M e e S AR (7 A Y PR ARG, SBE SR A2780 MUK, B5— R NIHEFR 2t furst,
4 S AR HOECEELE, 5ot S —eiEsE, SRS KA T BRI,
MBS T IEE, EATTE I ERTE SN, 10 HA — @ R . B OB AT R, 518 S T LUE 2,
ENRIAGAE I TR R, SRS B nEiie . BEEREFE 21 Rich, B FaREEHEs &
Bt SLIREERERY, 5FOAMERIZAMALL, A 0.2% AEC S4B AR DRI N, $RoR
AEC 1] A 20 M FE2 R AR e FE T A, B S 4 i A e, 22 5 B Geit 2% 3 (P < 0.05) (1 3).

3.4. AEC X BPE B AT e R

A3 B R S256 F0 Transwell 728 SEIGK 98 AEC % N $Lm Ao baT B i s, RIlIR 45 B
7~: 0.2% AEC #liifil] 1 5p S4B e ae 11, ZERA G5 (P <0.05), &7~ AEC A il 41 igiE %
FIRE F1(E] 4), Transwell SZE6 FRIRAE T AEC B A 44|40 BT R I BE 71(1%1 5) .
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- ==-

S
200X
Drug of concentration(v/v)

W WEREAN RSB T IR C SR R S B AT 4 SR e, TSR RE 1 (2P < 0.001, P < 0.001)

Figure 3. Inhibition of ovarian cancer cell growth by AEC in soft agar
3. AEC 7E3RFRBE sh HNHI B S R 4R AD & K

100~ HH

Colones ( % of control )

100 — IL

80—

iH

60—

40—

Relative wound area ( % )

20—

Control 0.2%E 0.2%AEC
Drug of concentration(v/v)

VE: AN 02% AEC 72 h j5, *THIERaE Hrsm, RIJRM % E R (x80), THHES IR IITHA(**P < 0.01)

Figure 4. Effect of 0.2% AEC on the migration ability of ovarian cancer cells
4.0.2% AEC X3P & £ 48R R0iT % sE I HIF2 M0

120
= 100
=
g so
=
= ©o°
= 4o
L
s
= 20
S

o

Drug of concentration(v/v)

W: 0.2% AEC 4P 72 h 54 Ui ST A2 fe I semd, 76 SR T T FIER LB RS, TR T =g
fke, HHESIHTIBE T SRS H (P < 0.001, **P < 0.001)

Figure 5. Effects of control group and 0.2% AEC on migration of ovarian cancer cells
5. ¥THR4HS 0.2% AEC Xt DPE R AT AR
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3.5. AEC XI5 & £m A B KA 52

SRR FT AEC I B S 41 B A 36 5 2 75 S 4 i 5 HIAH G, AEC ALFRBP SR ANAL 72 h 5, AR
RO LA 1, R Eon, SXTIR4AEL, A2780 ZUUZEZ 0.2%AEC IkJEALH 72 h J5 K ILLE
Gl it & S S Hrdn iy, ZRA %24 E (P <0.05) (41 6).

Blank 02% E 0.2%AEC 1004 ¥*
B | I El Blank
q ] £ *ok
B <0 — 3 02%E
] z - # O3 02%AEC
] 3 —
8] o 60 iiid
] : ° H
I 3o 3
£ 5.1 5% g 407
9 =
o D
] & S
] j 5 2o
N | [HINE InlN
70 5'(] 100 150 200 70 50 100 150 200 0 %0 ! 100 150 200 G 1 S G2

TE: N AEC =K J ¥ X A0 AR U 40 B F) J 28 4k . (*P < 0.05, **P < 0.01, *P < 0.05, *P < 0.01)

Figure 6. Effect of AEC on cell cycle of ovarian cancer cells
6. AEC XJ 5P f= 40 E HARY S

0.2%AEC

Figure 7. Microscopic observation of the changes of cell morphology and nuclei of ovarian cancer cells
by alcohol extract of clove

7. RRIRIER T BERH R BN DR R R AR AR L S K AR R B R
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3.6. AEC XK SHNTHIFSIPEBMET

22 ACE Ab3 A2780 4Hiffl 72 h 5, Wilsi TR TR, 7T REMAI, 4 AEC B )5
MZRH AR KRS I BAVEE, ROV ZESE, MBS, WEEERE /AT, T, &z
[, 2 Hu | BRAE (1] 7A). {8 Hoechst33258 it — 2 4aill, ARINAMMAZ G talfng, W AR, &
FPIR R E 4R FIHOREER, T /IMERZR RSB R (K] 7B). SKIe sk it AEC HA 155 01 5190 41 i
FTHIRE
4. #ig

B = 2 A O T R A8, Rg Ve o7 8 A B0 ()1 2K MR8 U i A8 v o e Jeg I e K FE R AR 4 i
PR IR, T R S TR, DD 2 WU I R A E IO RS AR, e SR IR KR ) ]
WA E. KREPIFURY, WitEE R 77 M25%[15], Z£H([16]. w2 [17]. FAR[18]5F HEE L ETN
BB SEA BT 2O BT R T oY AL . SRR RIE TR . RTINS, T
REUCEBFHENAEARE, EKEHNAER[L9]. THRERT (R, wkaE, MR, HE. 8. .
B2, BRISChR Y, B, BEBIRH. R E ARG T S — A R, B
TP TES . AEARRF . ORI T & REBR . PUWEE. PUl. Ad. P, BRI
PO ST, I HAE 22 R o th A ARAS 9T 20 [13] . ASSRIGIRZR AEC J2 75 AE 1 O 558 40 Al 1 A= K
WG TR R JEIASE, DU IR bR 2 T A R A S I Ak 4

TATK: A2780 ZHMI7E 37 C ARG FRAEHEATES IR, I FEIR LR AEC K5 7% 72 /i) J5 i 1S CCK8 il
BPETEYE, S5RPER AEC X 2 MO0 S 4 M B A TR E AR, IF BRI vt — B IHiE
AEC X 1 Sy 40 1) B AR E A, RAVEER T PBOCRERIR, 88 i gyt 5 25 R R IS 0 2
RN IR, INZA AT TE RSN BART Do BREIE SR Y S SR Y R A0 R A A R, G
Tk SR A L AE BB G P B AR ARV TE RRE 71, %o FL AT RE R AR R AL AR B PR N 1) P 0ee 14 7 R JEA T VEARY
IRUFIIBAL TR N AR, FRATE IS AEC A3 5 BN SR 40 i J5 A IS 0 RERZEAR L, 40 0 Bk BE 70 T B

B S PR D LI O A T B 5 B R IR AR IR, 48K 24U A ERIZ I O M [20], JF HAEE 8L
AR, IR Y SO R DU MR 4 T R A2 2868 Ju 3 om, G IR, MG R4 s5as. R
TR FHRIR S5 Transwel IEA5SLEGAG I AEC P SLRAIMIITERS (REm, PN SERe 4 R BoR: X
YAAEL, AEC BH I 40 M 1T # 1 e

5T 4T 84 ) B TR AR 22, 40 B R 38R 3 (Cyelin -5 40 B Jo 344 50 P 8 (C DK ) 7 41 At 39 P
HHEREMEH[21], CDK 5 cyclin &5 &S %Ak, COK {EAMEALIESE, cyclin fERAETTEE, AFHT)
cyclin—CDK 41, Jid COK #G 1, 15 [ B R £ M TT S BT 200 it ) 314 [ B A 1 0 R4k
TER .. P FRAEIG I GE S A B A G T, Sz JRI A0 M Ry 3 B, 2P T 4 o v i 5 7 3 1) s 308
SECT MBI GE A ZE[22] . FRATT U R U 4 R AR 5T AEC X B S0 B AR AR A BRI, IR
3O 145 R R U SR AN AE 4 0.2% AEC kAN 72 h 5, G1 HIMNIREE S S R4 s ts s hn,
S HAZN Mk 238 e A .

SHMLYE T2 PR PR AE T — PP ORI 2, 8 U0 B P I SR R A SR B W SR R R R 46
RQIREAN, 7EIEFMRA KSR P R AEEZ A, TR it Fi 2 R gt T
MR, AT RE R ANMAE T 2 R (IR R AR), I R R (IR TER428) [23]. ANARIRSE . Yeth it
gh ST M R R T S A, AR T M TR R RS2 fE ORI AR S, KILA AEC
AL TR 91 B A AR KORAS B B A IR N2 RO, AR 24 HOR S AN, IEERE /0485y, T4
HOwE 10, AnAEA% 2 DLE4E, 4RBEIEBRAR K, F] Hoechst33258 4Lt i\ AEC i A& B Ui S5 B A% 1)
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PN, REPREESCIR . FIPOREE ), M /MEFIREREINER, et TR AEC 21
T OPEEAN T

5. &hig

Z5 I, CCK8 5yl il Fud ] AEC i BF HLJw 40 A7 #3858 Ve, HBEAE 2590k L 1 18
DA G5, I IR, RS2 5 Transwell S2I645 BAER] 7 AEC X O S50 40 i AT # it
HHIVER, i A R ASCRM7E AEC IIE R 5 S000 S5 40 M J8 IRH AT /E GL AT S 3, AR T 8
{; hoechst33258 Jutt 4 R 4tn AEC =5 T U0 Sm A0 T-1RE /1, X1 AEC HiMJa B ARNLE], 3R
e 72— Lo

E&InE
DL S22 4 8 AR TR 7T RSK4 76 Myc-PVTL B /EH, TH %5 : 82060489
&E ik
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