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Abstract

Objective: To explore whether the crude extract of clove alcohol at 39°C affects the proliferation,
migration, invasion and apoptosis of pancreatic cancer cells. Methods: 1) CCK8 assay to detect the
effect of crude extract of clove alcohol on the proliferation activity of pancreatic cancer cells at 39°C;
2) plate clone formation and soft agar cloning assay to detect the effect of crude extract of clove al-
cohol on the growth and proliferation of pancreatic cancer cells at 39°C; 3) scratch assay and
Transwell assay to detect the effect of crude extract of clove alcohol on pancreatic cancer cells at
39°C; 4) Hoechst 33258 staining and flow cytometry to detect the effect of clove alcohol extract on
cell morphological changes and apoptosis at 39°C. Results: The results of CCK8 showed that the
crude extract of clove alcohol could inhibit the growth and proliferation of PANC-1 cells, and the in-
hibitory effect was concentration-dependent, and the effect was more obvious in combination with
39°C. The results of the scratch test showed that the crude extract of clove alcohol could inhibit the
migration of PANC-1 cells, and the effect was more obvious in combination with 39°C, but there was
no significant change between 37°C and 39°C control. The results of Hoechst33258 experiment
showed that the crude extract of clove alcohol could cause the nucleus of PANC-1 cells to appear
bright blue, apoptotic vesicles and nuclear fragmentation. The flow cytometry also verified that the
crude extract of clove alcohol could induce apoptosis in PANC-1 cells with an increase in the num-
ber of apoptotic cells at 39°C. Conclusion: The crude extract of clove alcohol can inhibit cell growth
and proliferation, inhibit cell migration and invasion and induce apoptosis, and the effect is more
obvious in combination with 39°C, thus exerting anti-tumor effects from different mechanisms.
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1. 5|8

JEE R & — Fh B B, 2 LA R BRSO 2 1], R LHET, EAE
TEAER AR P IE R T E R G4H, 2020 FABRFTS WIS B &5y 49 TN, JREIRETERTH %
PEMRE R HEA SR 12 A2[2]. FESEE, TR 2 P A e o B SR VU ORBE T SR A 3], TITH 2 2030 FKE R 5
TORIETRIA[4], RMEIRR T E] 2040 SR INZ) 30% [5]. K H AT 442 S0 FHR—ANE S e
BIT SRR S R 2 W R o T ERRIREME Y TR E, — M ARG RS, EhE
ﬁ%a%ﬁﬁﬂﬁ%FE,ﬁﬁm¢hﬁ,ﬂ%mf,m%%mmw& AIYRITREE R SE, meinkis,
OFRATE, B RERHESRE[6]. BFFT R I T & LB B AT ke 40 M3 e AR, 9 HEAT B SR 2
R[7]. BT —Fh 7 LI A Sk 2 A TeRIE FH IR 7 IR 757%, 7E 1866 AF-4H[E ) Busch 1 FH F1 # &
BB PR N KN T, RO & T B8], R —HER, ERAMZEAN— B B XM
AE B R ARG EAE . WL ATIARE FU R B, 39°C il s 37 v CAFI e 40 M () A= K AN 5 [0],  AHiF
FUIR AN AR FE 1T 25 TR KA E A7 et J e 4 P P 38 B R R T2 52, R 39°C 2k M= 5 23
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[ERR- AR
2. ¥H
2.1. SEIE4HRR

e 40 i) PANC-1 1F 36 [F ATCC.
2.2. AmSRFIFEM

TEHEMTEEE(WEA RN P EA RS ZIREER, 575 191113)F Kl Rt XU/R #5774 DMEM
(K HE Gibco BRI AMRAF], 5 812268NE4 MIG(HRHERILEBHHAR AR, 75) CCK-8 A&
Transwell /)y % Matrigel 2 5 1 45 i 0 R (AL R E E R A IR A 7)) Hoechst33258 (ALt 2 e ERHL AR
o]y, JTHAFIEBD AF).
2.3. EEUFE

CO2 HIEHEHE 7= #6(35[E Thermo Fisher)i 1 TAFE & (JrN154L) A 341 fe{X BD FACSVE PCR 31
{X(BD Medical Technology A 7)) % L BEEEFRAX (AL 3 B AR FBHEA BRA ) —20°CvKAH (B /REEH]) —80°CUkA
(/R EEHT)
3. LR
3.1. {paiEsE

NIRBREAI AR PANC-1 AERAEEA 10% FBS i MEHT 19X =ik DMEM Rl FHE 5L
W RN 5%00 37°CHRI 39°C I B /K ERE AT A K. N T HRTRE R, R34 T BRI %A
W, BABTNERANIRES, FrHAEKE 70%~80%% 5, TR TGS, RN o 5om o 4L sr it 4 4
3.2. TEHZERBUIEHIE

THRM T BAAE K SN PR I EERL, N T SRR, RS HE T KT AREL
TR T EACE LI 1 g N 5 ml 9 95%F RS L BIBC ), 76 =30 NI E . SRS KR # R B 15
ml B OES, FBAHN 100%HIRE . BOCIREAE-20CUKF, L& JE8seib i .
3.3. CCK$ Shut il 20 i 5A 7 14

5 BB WS PANC-1 4184 K2 70%~80% % E I, H&H 5% FBS KRl iT R E g, 31T
YR, IR IE AT MR A B 2 x 10° RN T 96 FLIR T, S RMGEBES, IIAASEIREER) T
TR EY, N 37°CAI 39 CE R AR LR I% 72 h J&, IR CCKS ¥, BEL 100 pl I 2
h A5 Bl RR 4SO 52 %S LA MILE 450 nm WROGRER OD {f, 4 40 g A 189 B 1
3.4. AR e FESCIS M ZnpR A e FE AE

M5 PANC-1 A K & 70%~80% 7 47, MR SLI6 B 5 40 MUK 52, K 4I L 1 x 10° SR L T P,
oSG BT FH R R N A S%FBS K5 FRAE, RN 37°CHI 39 CREFRFE AT, — B TIRA . fRHIR
W EE 5, IMANASE IR T A RS R B AT IN 25 A0 B, KbBE 72 h 5. FEERF4RRE, HHRIEHE S 5%
MERFREL, B0 = VU R B 95 AR 38 o e B IR 700, 082t B0 DAY AR AT DL ) e o fE B o i P 4% 22 58 RS [
SEAN 30 705, FEZEPBER, FHRT. [ 0.1%M4 mEEH A 30 min 5, XE T /KGR
JUlE, ZEHXT, HAFEYEHMTHRE S, L ES =Rt ridE 4it.
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3.5. XIIRSER AN ARHATERHE

W FERAE A R A KR, MAEKBEKE 70%~80%I, T HRSEAT4HM RS20, 4P E &,
BEATANAR T ARG R T RO B BN 1 < 10°/4LEER T 6 fLBh, +7IRS), BT 37CH
39°CHEFRAM . FFHAHMIE RIWGEE IS, RS FISE S 5 K B RF-F0 10 pl #63k 30 min J5, HHE TILIRK
RI= 42k, RIRHE R IYOE, RIS PBS I8 e i i) B (S A ek T, [FIBInAA FRR T
FHIEVEHY), HE 5% FBS DMEM 5537 BB O BL IR B, XTHRAAFH 95% L3457, L O h Al 72 h &
W NEHATIOE, CRAEEE, DUME S SERIEE b, th T S R SR R 4 i RIT RS

3.6. BB TUEAMRESHKRE

LS R IR 0 P R AE K 2 70%~80% % E R, AL, FIEH 5% FBS Bt b7 dn i F 2 H 50 Kran
JUZERE 2 x 10°/ml > x 10°/ml 80T 6 FLHH, FRa0iGEE s, $ R SRR LI AAS R EE (0T 2 A
FHSEEUIALEE 72 h 5, 7R3 8 B T WA RIS 4N R S0, M.

3.7. Hoeschst33258 SEIG &M ZMpa AT

MEMIK T 70%~80%7E 47, Mk, HEIH. AETFEE 12 LR H, EFET B,
BT KRB, TEBNICH Z A ar fEFLAR HF il — R 77 2, H MR F 555 7R L2 [r) 585 72 3 1) 5k )
Wit B, REBEEA, B Ein 5% A Bk, & mRAUZ gt . AR LwEERE. &
S LA 10,000/ FLIEATFIE T 12 FLIR, T+ SJG, T 37°CHI 39 CHRIKERIG T4+ . IR IR S,
IO R B BT &S SEEU, WAE NI, £59% 72 h J5, H PBS #EVE, MK 500 ul 4 4
ZEMPWR, 5 ul Hoechst33258 Jetiifi. JREIJG, 4CEBEJEIFE 20~30 min, F PBS jEUE—U 4 thill, KICH
MEEFE AR T H . BERIB T, W — R 9OHE KGR, DM IR By E, REAH
DA, FORRMBWENIE, SHEWE, Fitobr, SLRHEE =K.

3.8. AnnexinV/FITC 3£ SEI8 400 4R prE 1=

MEEA ALK ZE 70%~80% 2 A7, WAL RATHL, BL 1 x 107/4LE R TNk, RS,
T 37°CHI 39°C/KEREEFRF . WHEESS, MR BT A S SR A 95% B ks X HEALEE 72 h
J& o PBS Vi HE, A7 EDTA PR FEEH L, AR TRIARIEK, DL S8 EH i 0 40,
IR RS R WA e, FEA MR IR L0, 1000 rpm 5 min B0 3% B, FTA K PBS
Vel WidlE, 1000 rpm 5 min B0 FEE EIE, M 1 x bindingbuffer 22 iH ¥4 B 9 1 x 10%ml 1
IR . IIN 5 ul AnnixinV-FITC B22RA1)G, ZEECHE 15 mine JIA S pl PIRREES G, &
BEGHCE 15 mine AU, SHEPE, SLRES =R
3.9. GEitES R

B Yl B bR R R R, SEIGE R =R, BUES T TR A Y LGS T A3 T
ZH 2 [ LR 2 FEAR Y B s R 27 Z 0. *f3R P < 0.05. **{& P <0.01. ***{E P<0.001,
M P<0.05 BEAGHER, [ P>0050, BRERLGITHFEX.

4. R
4.1. THERBHERII(alcohol extract of Clove AEC)ZE 39°C &4 T % i B3 7 4 A8 sE 54 B2 1
CCK8 F 5256 5 46 0 48 e () 84 5 375 12k, AEC M 0.05% (V/V)_ETH31 0.3% (V/V) I EE AL FE PANC-1.
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PANC-28. SW1990 Fil PANCO2 ML 72 /NS, FRATR IS ISR 37 CHEFRIS, CCKS M5 iIEL
BEHE 50 (LDS0)ZI A 0.2%~0.3% (V/V), B 44 /E 39°CEEFERT, £1°4 0.1%~0.2% (V/V), 2RI %F T PANCO02
YR, 75 37 CREFRIT, 2990 %N 0.05% 0 8 L4838 21 7 LDS0 (ML 1). 22 56 Ge it 245 (P < 0.05),
PE7R AEC B A 5] 240 o 1) 38 L Vi 2

BPANC-1-37°C

OPANC-1-39°C
100 -

B D [0]
o o o
1 1 1

Cell viability ( % of control )
S

0 0.05 0.1 0.2 0.3

Drug of concentration(v/v)

B AN ERE R T F BRI II(AEC) AL PANC-1 418 72 h /5,
CCKS8 JF0x il g i e 41 B ¥ 389 B AT 2 (P < 0.01)

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

B 1. CCK8 AT BB S 1R BRA(AEC) HIHI R B 722 20 B ZR 0858 S5 14
4.2. TEHEFBHERIMAEC)TE 39 C&H TR E MR HR 5 ER RS
T HiE AEC AT 39 CRH M A KA 2, FRATH AEC M 0.05%~0.2% (V/V)AL3E PANC-1 4/l =
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Figure 2. AEC inhibits clone formation of pancreatic cancer cells at 37°C and 39°C
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Figure 3. Effect of control versus 0.2% AEC on migration of pancreatic cancer cells at 37°C and 39°C
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Annexin V

7 B A PANC-1 408024 72h J5 2400058 T IEAMEL(x200)E B PANC-1 iM% 72 h J5 52 % 5 A W8 B4 M A% i 24 4%
BL(x40)E C-D HA G AAE I T & PR FL TR EUI(AEC) X PANC-1 41 B 8 T2 1 52 M)

Figure 4. Effect of crude extract of clove alcohol on apoptosis of PANC-1 cells at 39°C
4. TEHEFHERIWIAEC)TE 39°CHEH T PANC-1 4R T B2
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K, B AEC 441595 5 K, LG4 RIEIR, PANC-1 4000 39 CIE AL AETE T L 37°C B K — (&
2A), {HATE 0.05%~0.2% (V/V) AEC 4bFR )5, RIL 39°C i ml LA T F k4o A K, S F g
HHEZMT- A, $&n AEC HERMIABIIEN, JHAE 39°C im0 N AR Bl B E 2).

4.3. THEEFBARIYAECTE 39 CHEH T RREERARIB DR

FH T iR R B AR 28 K 2 B0 RE B AR T I R R N, FRATTR A 1 X S 90 A I e f i
77, RIJESEE 45 R EoR 0.2% AEC BA BB Ml I 4N i T B /e 1, 76 39°C4&4F T, BATRIM S 37°C
STBLAA L, 39°C B A (LS4 ATER HIRCE, PANC-1 4HfAE 37°CHI 39°C, 0.2% AEC 24t 4040
MIERE (WL 3 P < 0.05), #2785 AEC HHIHI4IMERRIRE ), 15 39 CRAA I 5 JH A 1Y s 40
Ha it i R

4.4. TEEBRIMAEC) SBAEIESHNEHE S REREARET

Kl AEC J2 15 23 75 5 20 i ) T2 A0 5 B TR A8 (A8 4k, FRATTAEHT 0.2% AEC 4b3E PANC-1 4/l 72 h
G, w4 fon, SXIRAALL, AEC v LU S g0 il B R SR>, IR Sl g R A S R AR, L
BER 25 T 40 A8 2R K B A8 /NAR B . {8 Hoechst33258 #E—AG0, R ILMAZ R AERAI R, wE
4 fli7n, AEC BUBCE 39°CALHE 72 h J5, ZHAEAZ R 5 5, A T /MAFIIZ IR S I 5 . AEC AbFE PANC-1
Y 72 h J5, AR ARLE RE R, SXRAMLL, 1A 0.2% AEC AFET R4, B4 39 CHRTE N
HI&L, $7R5 39°CHI AR AEC 5 A0 MM T (WA 4). 27 St 2 (P < 0.01).

5. i7ig

THER Mg Ry, vkar, dWE, B, B, M. BUg, B, EBRRNER, Ff
EGEEARIEA L, BARPREY, SO, BEMHENIhE, AR T &EGP%[10]. i
JREE[11]s PUE[12]s AR Prafu[13] BR[4BT 1515 E /T, FF BAE 2 Fhis 398 A r7
R, BT R SR A M B 2 A TE RIE R YR 9T MR 0 75 %, ARFE BRI TP O R R T & R
PIT B CIRIE, ASEIOIRER AEC J2& 7 AEH R Mty 40 M () AR K85 . TR AR 28 S A it I e iR A
ik — 3D e F0T X FR e 2E ) AT g, DA I PR b B 2 B A 7 25 FR Bl B #0 VR 97 ok s
PRSI AR -

BATE i8I CCKS8 s, K g IRAE 37°CHI 39°CEAE N, 45 BRI T FFAS S B X 22 b Jf i e
Y1 g AT A LB O A O IR AR, 5 39 CRUTIRA RUR R . 5L AT R g R —
(9. MAETRERRSLL, FATRIE 37°CHI 39°CHME T, FAMMGIRE M T /&AM 3 K, 4keLfEk
BT HRIIEO T HEEFE S R, R RITE 39 CE IR LLTE 37 CEE R IR E DS £,
X AR AT R T T &AM BN . TRV = RIGITH, AT HFIREINE 0.2%0,
SF| T 39CHBE 2T G, UL 39°CHIn AEC Xof R it A i/ F o

iR 2 BT A B B AR T %, e T R R 5 AR 2 AT R B UIAH G, 1T R 12 28 Rz S 4 e e
PR ¥ S ZERFAE, Mashan L. Abdullah S51UF 55T F & U 5 77 & 4O T L] MDA-MB-231 1
SK-BR-3 4l (I3E R AR 28[10], Arnab Sarkar 250 IER T T 7@ 8 M) TGF- 15 5% Sk B e 10 4%
Fe[16], PIULIRATIEIE A EREE R T &R S F i at i, B eas Sk, T &I 2 &
E 39°C 264 T 35 m] LSl ik e 4l PR R R AR 28, 725 37 CIE AN HREH Hp R B, 39°CiT R e Sy ZE R —
Be, IXAWIGIUE T Z AT AHENT, 39°C AR T BRI IR . (BT ARSI S 39 CERG A, RIL T
5 P 0 ) A 2 AR 2R 1
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AR T AR A AE T — M R TR, @ P A I R R & R R E 1 B SR I IR &
RAIRE AN, {EIEW4M K2R R ALY EY T, VR MR TR 7 2 (1R 42 40 f 38
TR, TETCREY AN IRAET AR (ONR IR R, I R ERRR(PIRIEIRR) [17]. MRS EEr
TEEL GRS A« Gt Jon gt sl M An i i, 7= AR BT AR T /MA . BRI, AEC AT RAGE 3 fiR i 24 i
P, WIHEEWERI, AEC A3 72 h J5 RIMAHTE S NETE b LA AT 4, 5%
VAR MR 3, 20 B 0 REZE T 4R R B R 0db, FRATRIEIT Hoechst33258 G ff SIZEG SRAIF 5K
AEC 7] DMt iR A i v, RIL AEC AbBESE, ZHRAZ 986 iR on, I T 40X e
AE T AMAESE I TR . BRI FRATTE — A AR A H T2, RIS Hoechst33258 (sl zhi R —5, H
WA T A3 0, AR DA b SEE6 45 RAE S AEC W] LS SR AR AR i JE T

Zi b, AHIEFE T A IR R R O a0 o) e A ARG B, A A A, (kg e R
SENHIRI B AE R, TAERRE 39°CRYT 264 T R I HTM B AR TN, Rk T A 3T 1
=g g Lo s EIE H BT 25 Aia sy 77 20, ARG HLE] M AE R 7 2 — D IR R
FIRE T 6
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