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Abstract

BACKGROUND

It is reported that diallyl trisulfide (DATS) can promote
metaphase arrest of gastric cancer cells (GCC). We found
that DATS can increase the expression of cyclin Bl
(CCNBL1), and many studies reported that the expression
of CCNBI1 decreased after metaphase arrest induced by
drug treatment. Moreover, a few studies reported that
overexpression of CCNB1 can promote the sensitivity
of GCC to docetaxel (DOC). However, whether DATS
promotes the sensitivity of GCC to DOC through
overexpression of CCNB1 is still unclear.

Alm

To investigate the sensitization effect of allicin on GCC
to chemotherapeutic drug DOC and the underlying
mechanism.

METHODS

BGC823 cells at logarithmic growth phase were cultured
in vitro. Flow cytometry was used to determine the effect
of allicin on BGC823 cell proliferation to determine the
optimal drug concentration and treatment duration.
The proliferation and apoptosis of BGC823 cells in blank
control cells, DATS treated cells, DOC treated cells,
and DATS + DOC treated cells were analyzed by flow

2019-10-28 | Volume 27 | Issue 20 |
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cytometry. The expression of CCNB1 was determined by
Western blot to determine the role of CCNB1 in DATS-
mediated sensitization of GCC to chemotherapy.

RESULTS

DATS can inhibit BGC823 cell proliferation, and the
optimal contration and treatment duration were 25
mol/L and 12 hours, respectively. During the process of
BGC823 cell proliferation, DATS induced the increase of
CCNBI1 expression. The apoptosis rate, G2/M cell ratio,
and CCNB1 expression level in BGC823 cells treated
with DOC alone, DATS alone, and DOC plus DATS were
significantly higher than those in blank control cells (P <
0.05), and the effects in cells treated with DOC plus DATS
were significantly higher than those in cells treated with
DOC or DATS alone (P < 0.05).

CONCLUSION

DATS can inhibit the proliferation of BGC823 cells. DATS
can synergistically increase the sensitivity of GCC to
DOC chemotherapy via mechanisms possibly related to
the increased expression of CCNB1 protein.

Key Words: Allicin; Gastric cancer BGC823 cells; Docetaxel;
Cell cycle
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Hi 4t

B AR E K A7 Z (diallyl trisulfide, DATS) T A2 B
J% 4m g (gastric cancer cells, GCC) ¥ #A FLifr, & AVHF
ZILDATS 3| #2 2m e B) 1% @ Bl(cyclinB1, CCNBI)
KL ¥m, w1 % HARBECCNBIAE A 32 )5
YRR AR, A Y R it R K CCNB1 T VA
P2 3E BF 5 09 AL 7 AR P, B WD ATSZ & 7T vA il it
CCNB1#9it & AR # % % % 45 85 (docetaxel, DOC)*F
GCCHIFL R .

V=14
B DAT ST GCCAL T 25 DO CHY 34 AF A B HAF
AL

Tri%k

PRI IR S BT 2 & K B GC823 4m it it 47 52 B 5
A o X 2m AR A K 37 2 B G C823 4m it 38 74 1
SLEG SR, Mt i Bk AE 2h R B A AR R B 1A 3B )
AR 2 A M B AR AT B4, DATS4L. DOC
28, DATS+DOCZ A28 BGC823 2m it ¥ 38 v %
A M JL; Western blotting ik | & CCNB1#9 & ik /K -F
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BEH, T KRN BRBRUTISEHEIIR

FACHAE, It 547 ) BT CCNB1EDAT S/ 5891457
YGRS B9 AVE .

=R

DATS A A 49 #|BGC823 4m it 3§ 74 69 VE A, 25 umol/L
DATSHE A 12 haFBGC823 4 fitL 3 74 44 446 VE JA % 9
2, DATSH# A TBGC823mm it #2 5 FCCNB1A
ik 3% Am; DOC4L. DATSZEABA-2ABGC823 4m it /Al
=&, G2MBm ks, CCNBLRZXKTFHYEH
BT, LA % E &L (P<0.05), 3 P ab
BE A 55 %% TDOCA 5 DATSA, BA %t
Z L(P<0.05).

P74

DATS T #p4BGC823 2a Lty 3% 74, DATS ¥ vAHr ) 3%
HmGCCHDOCHALTT H RN, FAE R ALH TS
FCCNBI# & G 0 Rk 3 Ao fy .

FHER: KR %; BEBGCS2341; % F S MR 1A Y

BoOIRE: B3 KA L ILKFHF % (diallyl trisulfide,
DATS)*T § 7% 4m ffl(gastric cancer cells, GCC)#J3578. 4~
WA — 2 g 3k VE R, A2 BARAE R ALh) ) R A . R
AL A B EBGC823%m i A, KA R A @K, Western
blotting% 7 % X ILDATSKGCCH % 78 45 45 BEALI7 4 3%
BAER BL e B IR G Bleg Rk A XK.

BEB, BT, K. AN BB IBBWIHAR. BFRENHE
{245 2019; 27(20): 1248-1255

URL: https://www.wjgnet.com/1009-3079/full/v27/i20/1248.htm

DOI: https://dx.doi.org/10.11569/wcjd.v27.i20.1248

0515

5 ¥ (gastric cancer, GC)& & i WHIEME R 2 —, HR 4
bR iE Wt SN G- £, FRERIGC IR LT
BB L 5 T 50%, — ) S RY i AORER B
I, R 48 % e B3 390, DR G O™ 5 i 3R
BN BB BB R, XT3 B BIGCRIZE A6 9T Ry
T2 E B 77 5, Hoh 2 P9 A2 B (docetaxel, DOC) &
&) 2 WA e AT 259, EEAE TR s R
%5, S HIB-tubinlin 454, WG R, FEATER
VAR T 40 B A MR, d ik BE B 24 B R M
W, fELIASRE b, AT R 3 TR /R Y, HDOC
HIEE M LR A2 BE R, 1 H w5 AT 259 — il
FH, AT 259053 B4 FH RN 261 — B2 3t R 3 R v
AT R s L X e R, TR R AR AR
BT 24590 I R K PR B A 2 — FhE AR 1)
TRIT AN, BRI ST R K5 2 (diallyl trisulfide, DATS)
BAPURAE/ERS"Y DATSE Kt EE YIS
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P58, T KRN SRARUTIZEEIR

PEVIIL, 194445, WA NE IRAESEg % bk B A 9T 1
PR R, R H R R b AR S R Tl (S A k-
PRI, Fra i BA Tk, (UE AN e
BEAFALE, RGN, TR Sara IRE A BAE R, TER
KFrE, B~ Ko PARTE R —Fh S AL & PR R
oy, EEME TSR R SR, A KE 7T KINDATS
REMSAN G FE AL . e . Ars e . 450
S 52 2 Pl R 41 B 1 385 B U1, AR R 0 B TR AR R
DATSH] LA Je8 41 i (gastric cancer cells, GCC)H1
FE, AURBEZH BT RS IE SED AT ST DARH 120 gk A
A 2257348, KAG2/MBABR A, PRt mT AR 20 40 i
HETEHIFEH.

FZ AR R4 A 13 A GO/IGI] . SHIFIG2/M,
Jo B Hh ARG A A R IS B 7 1 R A, BT A R
H. S AR (cyclin dependent kinases, CDKs)
FNCDKAMSIF, FEHAE 1)K e h ke 4 B BE FUS. 40
Jit 5 3185 FAB 1 (cyclinB1, CCNBI1)J2& — 7 5 B (1) 41 fifg 4
AT A, R R CCNBUHICDK 22 A 4253 24Tk ]
TR 5y, fRG2-MEEA I 4 A 61, CDK2H)
FAKIKPAE RN G A ] vhod 8 R B E 1Y, TTTCCNBI
HIZRIERIEIR M, HEAEG2-MEFEAR I A FIEAE" ", 573 4k
AOFFER I B TR R A Z IR 7 L B Bl (cy steine
aspartic acid specific protease, Caspase-3)7E 2l i 1=
RYEEHEREAER, 5EAZMMIRE T H VIR, E450
T IR B FE H, Caspase-34& 40 Bl T AT
HA, Z5ZMARIEFOHMMB T, 2R T
S OB 1) R0 A e, AR T ) B R o e
T FIRY. R ARHTF 7 J 3 pA 4 85 97 A B G C82341 it - 44
TDATS+DOCEL & AFH, MEEDATSXBGC8234H L%}
DOCHITEURIERIE R, JFHIERD T CCNBLE RS
5 T DATSXGCCRIAIT BUBMERIMER, JvlmR it
HIGCHIL T SR AR A .

1 SRIASE

1.1 A gtk A B 4 kB G C-8234 (W H -
R RSl 7)), BGC82340 ik 77 T 164040 i 15 77
H:(EEGibcoAT]); 2 PEIZE(WIMTEEIERIZ A H],
L5 J20150083); Kz SR A L RERZ A
H), #t5: H31022371), BT AFHITH WA (Abcam
AT, BRI EAEER L LRI gGhUARAL 2
M AT, Fabicaspase-3 5 BEHUARCIL R H IR
A T]); 4, 6- RFE-2- LN I (DAPIER)(DAKEA
), PBSZEHR (32 [E Gibeo A F); MALE (propidium
iodide, P)(Ab 5% B BRI A Al ), WrB B M QB ik
BERAEYI R A 7]); B-actin 58 EHTA(Cell Signaling
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Technology /A 7); SDS-PAGEi7](Sigma’s 7]); RIPAE
HZEIR (Beyo time/A 7]); Annexin V -FITC/PIXHLiR
FIECEB AT, EHE &R GRS REDA
F]); ECLEBUROGIRAL S FIZE A 7]); Cell Analyzer
CA- 1T 43 A B A (5 [E Partec /A 7] ); Multicycle izt
2N A 4N (32 E Phoenix Flow Systems/A ]); BX437
2 BB (H AOlympusA 7]); ChemDoc XRSHIL %
RABGA(GEEBio-redA F]); S804RAL FHH AR B3>
HL(7# = Eppendorf/A &]); Odyssey#e i il 15 & 48 (3% E Li-
COR/A ).

1.2 7%

1.2.1 A X gm e A BGC823 4m ity J& 1 4 BUG %k
KHIRIBGC82341 M, #%1x10° cells/mLLA1 mLJH%E244L
B, FIMAL mL/ALHI0 pmol/L. 25 pmol/L. 50 pmol/
L. 100 umol/L¥K [ [\IDATS, &40 HI/EF0 he 12 h.
24 h. 48 h. 72 h, 37 CH:FE/EYR, HIPBSZM#(0.01
mol/L, pH7.4)¥k¥%, B5.0FF biF, YV M 4e A Wik
Y NIZW AL mLJG/K SEERHAT [, B4 CORATREI.
SR 5 PR S i 4i i 5.0, 75 OB, FPBSYELS, K4l
BIET 1 mLIAEEER(2.1%F TR, 0.5% Tween 20)H,
37 ‘CIKIERE10 min, S5 IIADAPIZSH, 4 “CiEEHE
H30 minbd I, HFH R AN ARAGHEAT R I K45 5
B BT A A T A B 0 B

1.2.2 DATS 5 DOC# 1 & 3k 445 A I BGC823 4 ftL R 1=
w5 SHAMBA R AL, 4 CELOS mindiiEE4H ),
FH A [P B SYRI A L2 I, il & IRFEZ1}10° M)
BT VR B, IAN100 pLZamil, FEIIAS uL A nnexin
V-FITCHI5 pL PIRAJ, #OE =R § 10 minf=, 237000
NA00 pLZEMBIFIR A1 5 1 hA 3 i 37 20 Am ARl 5
IR ML T L.

1.2.3 Western blotting %4 CCNB 1% & 49 & ik K- 1
RN, INARIPAZE HRAAEW, 4 °C 12000 gi&50:20
min, B _F3E, BCARR A8 S sk ) SR I 5 2H 40 e 2
EVRBE, O S5 X R %41 L Blim liEss &),
10 min, AH R EHRG, 20 CHRAASH. FREEA
SDS-PAGEH K43 B & 4, 80 VIE JE FEJK30 min, &
N120 V, 4k 3K 150 min/e A7, {5 2R (15T /N AE.
W EOERBIMHIRA 4R L, 5% I TBS T
(Tris-ZE PRI AL b, PefE 5 In 4% 18 1: 100054 ¢
(5P NFHITZ e biik, 4 CHEH FRIRII . TBSTHE
SIUEIE, 10 min/IR, Pe3IR. YEE S, I 1:30000 BRI %
A RC I E P RIgGhUfR. caspase-3(1:1000)—Fi
T, EWEAAM NI E 1 h, TBSTR M, 10 min/IX,
3, MHECLE 8, #RUL BT R A, Bk, &
. B, [FREJTIE, PAB-actn(1:56000% 81 N 2.
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(S Ak, 1525 1 IR ZE AR Eb 32 B BN G20 ek 2>,
G2MIIZNEIE £, FHIBGCS2341 il 4 DATSALHE J5 411y
JEIHARE AT G2/MEH, H KRR L N25 pmol/L 1EH
i 18] A 12 Wi X BGC8234H it 40 4 P 3 W S (JR ). 7
S R — 018 F g P A N4 AR XD AT STE H
J5 FIBGC8234HMIE4T 704, KINDATSHEH] T BGC823
YL, AN HBICCNBILK 2L, XFBGC82341
MuEAT FD A S TR RS FH25 pmol/L DATSEH T
BGC82341 il 45 D ATSA ICCNBI 8 A RIA K P T+
(&2, 3). FIRHEIESZD AT SARER 5 52 T 4 i I RH
AR TG .

2.2 DATS 5 DOC#- 1 B Bk-A-4F F 5P BGC823 4m L8 84
%@ DATSZ. DOCZHFIELA AN M T %48 B3
T2 AXIE L (P<0.05), HDATS+DOCEA &4 53 =T
DOCH(P<0.05)(El4).

2.3 DATS5DOCH# 3 % Bt A-1F A 5B G C823 4 it 8 1A
#93% v DATSZ. DOCZAIELAZHBGC82340 i i 1
G2/MIA LU 2 2 145 AN B 20, (P<0.05); DOCHLAIEER
EHBGC23 41 i A FAG 1 be A7) il 2K 25 B 0 R 4H.
(P<0.05); T4 40 15 B G C823 41 At & G 1341 L 451 & 2%
X FDATSAADOCL (P<0.05); G2/MIYI L 2. 2% i T
DATS FIDOCZH (P<0.05)(I&5).

2.4 DATS5DOC# & B 44 ACCNB1 & k4 2L
Western blotting4h 5 57~ #4153 7 45 24 5 B 8 BGC823
Y CCNBIRIATERR A 45 24 J5 R854k
R caspase-37 1A IN(E6).

3 11E
G CA 1 T8 G 8 w5 UL PR B 2 —, T AEATA]
W BRI, 40-60% 2 1A JE 2, GCRIFRNAN, iTRg S
W, AmEAR. BEHEE, sk, OHEEEA]
EFF ARGV 2 3 X H T RAGCIHIRTT £
Wi PRI RAATIRYT, TR MIGC, BFEARIBITIMNE
FEE 25 ETT, BT EGCH —&iT K2
&L PR EE Y, A — T R IR,
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T DAT SXIBGC8234H i 14 471t Jrv e 40 6L 1 0 1 4/ FH 285
R, ARG T DATSY GCCHIT Z5IDOCIH B E I K
HAE RN

D AT SA& K w8 5 S I 7K 2 08 1 15 21 1K K534 K
M, HFEBRS A IR =W, BT R A
PERRE R, AT RN, BURIR EEIDATS B T 4] fie
T RS, F SARETD. B AT KRR R
DATSXt Z R4 i 26 K. 858 b —w W
s FRUS2N AR S CIE SEAS AR P D ATSVE T T
BGC8234tI A, 4RI =280 5E 25 R 7R, DATSIKEE
25 pmol/L. AE R A] A 12 hisf fif 8 £ At Hh ST BEL i 0
PETHIN, DATSE T Rr7RaipfE, 0 xQampa SR &
AN AT AS 2 A0 82 8 SR S 4T K 22 PR T
M, A AT P2 ECCNBL ) S AR,

TEIGPR D AT SAE Ayia y7 S g (4 Bh F 25 &
S92 Z KN, Gao I TR B BE A N DATS
Ji BT DA S AT 25 W B I e (1) 25 0 A L, B S BRI
Jirg AL SR ST R B, DATSEC A IR BEI%
SXoF 96 4 e 8 4 A ) FH B S v T R — I R e 2
4. FAN, HHE R IIDATS B AT B sm Ak )7 2545- 5 bR s
g (5-fluorouracil, 5-FU)%5 5 FFE 40 A A 40 i 2 4.
ik, BCA B D AT SOHL ST 254 13 U P75 > VR S
th ELAAIESE, ASEEIIDATS 5DOCH LA 1E
KB GC823 40 B T~ S 40 A i 45 SR BoR: 5
FIDOCHLLLER, Bk 4 RE S 5N 2 2 1)K B B G C823
21 0 JE A BELA - G2/M, H4E A 22502, W
BGC8234MIHT- R, HL/RDATSAEf 1455 B EBGC823
YA DOCHLIT U, BPDATSXIBGC823H 1hy7 1
BUEH. #— 5B 1N F Western blottingf D ATSE
FRTFECCNBIRIE A, 45 R BN, 250 .
DATS4. DOCHCCNBI1ZKIE & /D, DATS+DOC )
CCNBIFRIAEHIH I Rk 2, RIDATSHR e
fRFGCCHIAT:, HmE BAWEIEH, XF i T1E
P RS CCNBLIE RIEAHG, HEARNLEHIA R T —
A B,

21 L Frid, DATS Al 35 BGC823 41 il X DOCHL I 7
JEME, MRS S CONBLE A M FRIA G 5%, Bk
WL T 3k — B .

= =5

A dE B

X y=p—3
i Jif (gastric cancer, GC)/& AEKH ILIFHAE R R, 1 &
H R ZE, Mk RIAGCHIRIT 28 F Rk
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A17.2% ), C: S ERERS AR, AifEr0 b B7%CE); D: BIIAERRIAIEAE -, TIADATSZ 12 h, FTErIbe sy
24.5%(F35)), 2 -RDATSANESS [l BERAFIE - HE 0. DATS: K.

A Control DATS DATS+DOC B 60 b
7 Q1 Q@ 1073Q1 Q2 ) T 2 Q
10 0.417% ‘3.03% 0 0.562% 19.0% 10 3.37% 4Q7.5% E
10° 10°4 e 10° 5 L 40 |
1o : " e a
10°] 5 s ]
a 3.03% E 000 | 103 47.5% -% a
10* 5 0-962% | 5] sl 0446% | 400 ] 297% | B 20 A
# El e ] o
e 1 Bor? Q
10° o5} 10°] @ 10° {4 o © <
95-5"(0 - . 0.962% 81,0“‘/0 : - 0.14§% 46.7"(0 ; ; 2.3?%‘ 0 . : - -
10° 10" 10° 10° 10°  10* 10°  10° 10° 10 10° 10° S «% @ (@)
& PP
o X
(¢} &
Q‘?“
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I FH 521 2451 R PR, 3-8 il B g ) O 9 55 52 0%
T, Pl A PR LR D AT SX GC CHLIT i
% e =% /s 221K 1

Ll

AW T 003 3o S G A 7T IR UED AT SHE 75 7] LSS NG C C
XFTAGIT 25D O C I BRI, BA 1 2 it 5 8 2 1
Bl(cyclinB1, CCNBI1)/2 #5725 DATSHIil| GCCHSTE (1)
FH, Al AR B gg A i it ) JEL .
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%5 T DATS 5 GCCHITLI T BUBAE .

LR T%E

M i 2 I HE CONB 1R IA FH M IBGC823 GCC, 4R
JE AT, RN B K A B T 3G IR AL 4>
ot RZH AN SR IR 20, PR A AR . 2HMH T, 4H
SR T T A walll MR i st S i VA = D)
HEZH. IMADATS4. MMADOCHKINADATS+DOC
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