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5.0%), i — M TG HIEF K KR WK pH X
T.4o NREHEFRE T/MHBE pH K 5~7,0
RAUER B3 8 P 25 ) B AR R 50 R B A /D s
M SE, EERM pH ER 6.0 #9 KR BAENHER
WHEAT IR, B C W RTE pH K 6.0 WS HTE
PR R R MBS L AT LA A T AR 16 3F P 25 R
BWER KRN C PR E R R
4.3 25T B o R X B P R EE RN
2 BB B 3 e, H UL 3R AR 25 B B
¥ InX XPHEERE ¢ AR, TR ERMH KR EY
KT 0.9, 7 LA 25 RE I By & B R A/ 1 IR ik
B3 1 B R v s . AR
KMPHEPEHBEEEHERT 8B 2%
& X _m TEBENHE pH ERT+ 285
Mz, W CFREEBKBEENT+ 285
17 figp » LTI M B TG AR B K R B L At i B 0
BELB P Xy B A I 1] B8 T AR ) 2 WL MG
ERBEHER PnnEZR RBFEH HHKT 1X
107° SN BI C R REDNGH BN BA K
B RS 3 A R A R RN

4.4 BMTALBPZEEBEFEN pH BN THE
R pH, T BUBE © F R S — P 4 Y08, B LA 7%
B K /N B Wi e 3 3 2 A A SR B (B W K, R
SE M) 55 2R Oy 2 WL A o 2, 1L o 3R] 8 T R AT

A—EREIFEIL

4.5 BFRPAEBURS O RS B BB R A
HAARUAERT PG OMAGEDR KR E
Rl T LA AR BB E B, BRI RL T R 4R
BHEERYE . ALRIEANPC R RENMI & BN
ARG ERHEREREHRE.
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BT EEERRERLASATRE
SGC-7901 AT H#MF AR

&R

nLARA, FFH

. BREMEARY EGBESFEREHRT PO, BRIT WB/RE 1500765 2. B/RERLKE
BYB R BLERET T, BRI BKE  150076)

B E:BHN SHWNAZLTHEREFRABRE (glucosinolates, GS) #EF A B RE SGC-7901 4 M # T- M £
RERAAGEIHE. AE FARREWRE GS BB A B RE SGC-7901 M, i@ SRB & . MiREESERE. K5
FRAFREE AR ED MK, W GS 3 SGC-7901 MM AWM H R, M AMBT-MAMABOEH. ER  1.10,
100,1 000 pg/mL # GS #EfF SGC-7901 #4if 72 h 5, WM& T SGC-7901 MR A MM, K ICsoh 187. 723 pg/
mL ;300 pg/mL A GS fEf SGC-7901 4if 24 h J5, AN i LB I A - 455 300.600,1 200 ppg/mL K GS 4
F SGC-7901 4AME 24 h )5, AT RAIMRBE T4 51K (14.5446.69)%.(10.11+6.25)%.(34.124+13.29) %, 3 H
G B B> = 0, X 40 8 B 1A B 0 100,200,300 pg/mL 5 GS fEFITF SGC-7901 #ifi8 24 h 5, MM A Y
Ca" WEAGT BHE GSAHNMNBNEMTAR . &GS SEBEH A B RME SGC-7901 AWML, Hwm A KA

B, AR RITTRER GS FHEARA Ca® MR ETABIM .
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Apoptosis of human gastric adenoma cells SGC-7901 induced

by glucosinolates in broccoli
ZOU Xiang', LANG Lang', WU Xiao-dan?, JI Yu-bin'
(1. Center of Research and Development on Life Sciences and Environmental Sciences, Harbin University
of Commerce, Harbin 150076, China; 2. Postdoctal Program, Institute of Materia Medica,
Harbin University of Commerce, Harbin 150076, China)
To fnvestigate the effect of glucosinolates (GS) in broccoli on apoptosis of
SGC-7901 cells were
treated with different concentrations of GS. SRB Assay, fluorescence microscope, flow cytometry, and

Abstract: Objective
human gastric adenoma cells SGC-7901 and its possible mechanism. Methods

laser confocal microscopy were used to observe the inhibitory rate, apoptosis rate, and cell cycle of SGC-
7901 cells by GS. Results 1, 10, 100, and 1 000 pg/mL of GS affected on SGC-7901 cells for 72 h, GS
inhibited proliferation of SGC-7901 cells, and its IC;, was 187. 723 pg/mL; 300 pg/mL of GS affected on
SGC-7901 cells for 24 h, cells appeared the modality of early apoptosis; 300, 600, and 1 200 pg/mL of GS
affected on SGC-7901 cells for 24 h, the apoptosis rates were (14.54+6.69)%, (10.114+6.25)%, and
(34.124+13.29) %, and the number of G, cycle cells decreased to zero; 100, 200, and 300 pg/mL of GS
affected on SGC-7901 cell for 24 h, the variation of Ca®" in cells ‘was increased, and it can be raised with
the increase of dose. Conclusion GS could promote the apoptosis of SGC-7901 cells and affect cell cycle,

its mechanism may be to increase the Ca’" in cells.

Key words: broccoli; glucosinolates (GS); apoptosis; Ca’*

HEW R E ML (glucosinolates, GS) HLHk
BABERE B ZHFET TFEREY TR E
RREARE=, B— PR RN EER 2
K 1997 FPH—RIVBE ARG REKN, 2Tk
Brassica oleracea L. var. botrytis L. fF&KF+4E
R GS, ISR R BB AR, FFBMERA
A3 8 40 M i ST RE 7 BRI B AE B IR ™ fHL 36
F GS fiBHLB MR R B, ALK > Bl ok sh
BrRFTTE 269 GS XA B B SGC-7901 4
iop -

1 ##

1.1 40 Mk :SGC-7901 A B J5 9% 40 L » iy 18y
IREER ML K 2 25 B T B R it

1.2 FERAM:.GS VREZH 52.6%), HK/RE
B KDY TR AL PR R, WLIE IEZ LR
& R F L, #S 200506, Fluo-3/AM %4,
% E Molecular probe /4, RPMI-1640 {385+
¥r,%H Gibco A7, BEBOM.EHBY 19 B
(Sulforhodamine B, SRB), ZH &£ T (DMSO),
BRALABE (PD f RNA f§,Sigma 4 & . Hoechst
33258 (—20 C &%), hIEEFAY TRARA
", /NFILE, % E Gibco A F].

1.3 FEMNE . B, £ H Beckman-Coulter

A BOEARETH B, MEE Leica A, CO,
fEREFRMA, A=A BAEH CKX—41—32
POCEE BHE, HA Olympus A 7). MR, £H
Bio-rad A H]. B LIER, FREA.

2 Hik

2.1 HMUEF: ANEIRE SGC-7901 4% M E 7
B ERTEH 10% B miEr RPMI-1640 335
B BT COSEFRM (37 C,5% CO,, MXIEE
95%) . 2~3d B0 1 W, B R K 40 gt
TER.

2.2 BMBUEKMMARERT 96 FLRP, 4
WA 5X10°/mL, FFLhN 100 puL BEFFW, B 37
C.5% CO 5, 24 h EIMAARFREBEEW
GS, f HAFEWE /43K 1.10.100.1 000 pg/
mL; HYE X A P B E WA T REWKE R 0.01,0.1,
1,10 pg/mL ; BA ¥t 38 40 i AH RA BB 3G 2 L, &
ARIRBE 6 N7, BF 37 C.5% CO MM
Hh.72h G M 50% =R Z® (TCA) W,B4C
KR EE 1 h BEEEBR, HEEFKYE S R,
FHEE .M 4 mg/mL SRB 3, EE K E 30 min;
BElERR, A 1% R 5 & &R TH#H.m 10
mmol /L Tris 2§ #¥ 150 pL,10 min J5 il & WL &
(A) {8, B KN 490 nm., T8 254y %F k8 40 B f 40
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R I A R 1Cs,.

g~ HIATI A BRI AL,

2.3 TOLBEBMBEME GS X SGC-7901 4Hjf
FBAKEm. ek 6 FLEFRM AR L EE T, R
BAEKMAMRERST 6 LBHA P, HHRKERN
3X10°/mL, L0 1 mL HHEIEFHEK, BT 37 C.
5% COBFHAP. 24 h FIn AN R FEEIKEH
GS, i H 4 5 8 W B 4 H 100,200,300 pg/mL; fH
M RAMMER, AYRBRER 5 pg/mL;
i it BB 2 ik R AR AR R S SRR . 24 b S 40 NP P
Wik, m PBS ¥ 18,8 4 C vk 12h DL B, H
EPBE-KEERR (3: 1)]10 min JF. MARE K E
3 5 mg/L B9%56# 4 Hoechst 33258, BF 37 C,
5% COMEHRMPME 15 min, L P ZF A B
W BAECHEFEmMEER B ETRUEE B
B ME A ML AR
2.4 PR GS X SGC-7901 4 Mg v
B XA R AR T 6 FLIE R 4
MR 1X10°/mL, &L 1 mL 4HEIEFRE,. B
F 37 C.5% COKMHFA P, 24 h FIMARR
REWEW GS, i A FEWRE 47N 300,600
M 1200 pg/mL; ST RANFHER, YR HE
WRE N 5 pg/mL; Btk X3 BE 4 i A TR fA R 3 %
W.24h JSHMAIBREARIHML,PBS % 2 K,70%
BZBWEE,BEA 4 CWKFEF 120 UL, BL,H
PBS iR ZBE, BLENARESR THREKRE N
50 pg/mL PI 9,37 C #>kEF 30 min,300 H
Je A W JE b AL, R I 4 MR 1 X104,
B R PEK 488 nm, KK 630 nm,
2.5 HHALEREBUMERN GS X SGC-7901 H
RSB FHRENEWE: BH 6 FLIFERERANB EE
BR. B A KBARERT 6 FLkFRP, A
Mk R 2X10°/mL, &L 1 mL MR B
F 37 C.5% COEFHMEF. 24 h FMAARRT&E
WBEH) GS, i AR BB 2 5] 100,200,300 pg/
mL; FHYEXT BAMPTE R, YR B E R 10 pg/
mL ; B A A R G R . 24 h JBIR
B3R L AP A 35 3 980, IR B 4L, A 45 & IR Tk 1
HoMAFRRBWKERN 4 pg/mL Fluo-3/AM K HEH
§ 200 pL,37 C #ERE 30 min, AP M FH A
B, SEREH L, @6 B RERMBEARE
WE, B & B 488 nm, KET K 540~570 nm, ¥
BZHMA Ca®" AL, FFiC R AR ERE, U

ML PEOE IR S Ca® HYIREE .
2.6 Gt E HRBERM K%, @ SPSS
11.5 SR, R ABIELL 215 £R.
3 gR
3.1 GS Xt SGC-7901 4B A :1.10,100,
1 000 pg/mL ) GS #EHF SGC-7901 40 /fd 72 h
B ,GS &M A SGC-7901 44 KZ R WA, %
MEERAREE GS RBWER K KM=, L& 1,
H IC;,2kh 187.723 pg/mL.,
£ 1 GS 3 SGC-7901 AAHMAKI KM (n=6)
Table 1 Effect of GS on proliferation
of SGC-7901 cells (n=6)

4 5 FREWE/(ugeol™H A mER/%
i B — 0. 36540. 015 -

FEE 0.01 0. 35020. 007 4.1
0.1 0.23140.013**  36.7
1 0.089£0.011**  75.6
10 0. 098+0. 003 * * 73.2
GS 1 0.36240.011 0.8
10 0.3680. 014 0.9
100 0.34240. 019" * 6.2
1 000 0.0764+0.005"*  79.2

S R4t " P<0.01
* * P<0. 01 vs control group

3.2 GS Xt SGC-7901 ML B WE W G R BN,
EHMAREE AL BRS. BH89, RERYY
o, HLERIE B R REAR ; T 4 300 pg/mL By GS fE
f 24 h J5,SGC-7901 4B A 73% [/ , 40 M A% [ 48 , 3 w]
RBERE, ERMHARATWAERES.
3.3 GS %t SGC-7901 £ j I T B9 B W - 300,600,
1200 pg/mL # GS fEfF SGC-7901 41 24 h
fG.GS R kE—sRELMERMRATWER,
ExtBARBEEREE (P<0.01), A% 2, AT R
GS fEfe it SGC-7901 4RI TGS Al ff G, B 40
BEWAE O, XM A A REBEW.
3.4 GS X SGC-7901 4iffu N Ca® WRE K M.
100,200,300 pg/mL ) GS #EfHF SGC-7901 40/
24 h J5,SGC-7901 i N Ca” MEKERBEH H
(P<0.05,0.01), SGC-7901 44y Ca’ WPl E
GS REWREMF &M AR, WE 3.
4 itig
BEEMALE ¥ LMEES A HRERR,
TUERY 35% MEESERFEX, BREHA
BEARESSIELREERESMFZLAEIEN—
MEEREEE FBRARHAREXKRTRERES
KRB MBI B, P22 R B Z B AT
A B, AR B O 75 22 Fh R 8 A 3 L R R, T
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%®2 GS 3 SGC-7901 ARMBAT-MAMBYPHKME Ls, n=6)
Table 2 Effect of GS on apoptosis and cell cycles of SGC-7901 cells (x+s, n=6)
A F  RERE/(pgemL™D) AT®/% Gi/% G2/ % S/%
ot - 3.34% 1.23 71.8012. 80 8.09+2. 80 21.86+2. 50
EE 5 26.434+19.78** 51.324+4.71" " 14.46+4. 71~ 34.23+4.147"
GS 300 14. 54+ 6.69 59.88+3.17* 12.0443.21%* 29.16+£3.19**
600 10.11+ 6.25 47.3342.29* ~ 13.48+2.29* * 38.1742.48 *
1200 34.12413.29* 32.8314.54" " — 66.951+4.33% *

Ext A g " P<0.01
* * P<C0. 01 vs control group

£ 3 GS 3 SGC-7901 P Ca*" RERIKI
(x+s, n=9)
Table 3 Effect of GS on Ca’" concentration
in SGC-7901 cells (x+s, n=9)

a B FREWRE/ (g mL™Y) Calt3REE CGEXBED)

popi] 0 24.45+ 6.56

MEE 5 118.37416.31* *

GS 100 21.67+ 2.84
200 40. 66+ 8.54"
300 50.29+12.30* *

Y RAKE. *P<0.05 **P<0.01

*P<{0.05 **P<C0.01 vs control group

HERBRIEN ABERIFHREER.

A S8 E i SRB AW GS X SGC-7901 44
BHEKEEMEER, KMEEMHEE GS RE
W E K TSR ME R B, 3 I, 187. 723
pg/mL, ARNEEE BHEWE,GS £ SGC-
7901 M 24 h JE . XA B R BARATHIES,
#R GS fEHJE SGC-7901 A R4 T R T MIEA
208 R T HF— B WE GS X SGC-7901 MK
YE R A B 92 SR P O =X 4t (UK B GS /R SGC-
7901 4iffi 24 h 5. A RA T, HEHKWAR,
SRBAEX.BR—EREE GS WA R KT
WAy, FEAMERRI T, E ¥ A S TR,
B G, — B AEKE (G, 41l RNA fIEH
JRA W I, F A DNA & B (S fi—1E K
AEREH (G BEFHEAMMA 2588 (M), it
JG » 40 B B O 4% 3R 0F A B Ak B B 4k S 2 9 3 5 4
WS AR AH GS B G 4N, S B4
s hn , 22 BA 40 M A K Z B0 ), DNA & B hn,
B G e mMERLZE o, RAHAMFRNZ
B . AHAPMRRIHMFEAE S B, G T4
o3, YR GS XM A A R B .

HEAH Ca  R—MEEMNE _GFEHE. 25T
A0 MR 0B B R BR R R R B R LA AR Y . R
BEEE UK DNA 0%, ARAEEN, G5
A AR A TR EEAAY. BHR T RE GS

V55 40 M O T T B R B AR R AL, A SR R A
HHBEBMBEMWET GS ¥ SGC-7901 4L,
Ca®" ¥ BE 49 5% ) , ] B Y 37 — AR L B &1 Fluo-
3/AM Fluo-3/AM J—Fp R MBI ], ol
FRAKBEEANBEN, SERAESE Ca* 4a5,
BB LR E R ERAMMBAN Ca wE, BFRE
B, Sxt AL, AAAABRAN Ca " RERE
(P<C0.05,0.01), HFf GS W BEHMENT A& .
Ca®" ¥ BE B9 AL m] BE3KTS T 40 MR A o pL i, T8
& SGC-7901 YLk AF . WA Ca®* BFWA
N, — BRI EAR; —RARNEERR. B
F SGC-7901 #ifsb I B LS & REBL
B, HANE Ca®t, HI AT N Ca®t T HAER
W T 40 A P 4% B B

2 LR, T2 H GS XA B BRI SGC-7901
A — E I E R, BB (R SGC-7901 4t ffd 3
TH XA —E R, KAERLE TR
FHE SGC-7901 i Ca* ¥ E . XF GSERA
B iR SGC-7901 4 - M /E AL EH 1 T
— SR,
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