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A B IR R = HEE X B R EIETE &
21 e JE) R B4 2 Ml

mOfiRE NER ORAWE IRRX & K
(AR R BT 5, 3 T 050017)

A e Xl KL *

BE  FTPLATS B ) B (DON)AHR sh 32 64 Ak B 5% 4018 (SGC-7901 A= BGC-823)
¥ B L Bl e R . KR miedE . B EMTT) &% . AR e e 48N (FCM). &4 A
%95 FP i (Western EP 33E) VA R %, 95 40 oAk 3 2 & (ICH) % 7 %, 50 1Bl R DON 4L 22 72 h 4R )
R F B m e 3G Ih . wm R JB) A sn 0L ) B4R K& G —4m i B B & G AR #L I BE 4 4 & & (CKs)
P21 WAFCIPL Fa i, JB] £ 2 @ E(cyclinE) & A 49 %70 . MTT &AM 45 R 2 7 DON =T #f) 494 B4k §
J m R 638 75, SGC-7901 A= BGC-823 4@t 100. 500. 1 000 pg/L DON &b 32 20 64 3 58 7 4] 5 5 3
# 4.28%. 36.20%. 45.35% # 14.89%. 32.30%. 51.61%. FCM #2m|4 R 27, 4F 1 000 ug/L
DON 4k 38 72 h T 1% F bk fm i ) B MLt 72 Gy/M HA. £ 100~1 000 pg/L AR ETE I 1, BAk i, P21WAFCIP!
IR F ) 5 F AP BB, P2IWAFCIP! ¢4 & ik 5 DON JRAE 2 % EAR X X & (SGC-7901 4mfieL: r=0.886,
P<0.01; BGC-823 @@ fitL: r=0.943, P<0.01); Pitkmfe ey mfe B B & & E LA EHK TR, 5
DON R E A B0 2 A F4R 41 % % (SGC-7901 £mfieh: r=—0.923, P<0.01; BGC-823 @it r=—0.854, P<0.01).
Western FP it & %, 7% tm i AL F ¥ #t — F4E £ T DON &L 22t & @ Tk A e Bl , 4264 R KB,
DON T4 4K P32 7 B 5% I 0938 J 5t G,/M HATEL . P2IWARCIPL £ 3K 3% = 7 4 i, B 1% & E &
A T 47T 452 DON #74) B & 4o .38 78 69 5T #6HL4], DON f 1042 8 R F) 69 B & dm e 69 350 ik
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R E£R.
KB iR

Jlid 460y J55 4l ) TR 4 ¥ (deoxynivalenol, DON) X 4
MX i 2 2R (vomitoxin, VT), s MR & FIERDEL 5 i A7
A () — Folo P i 0 B A4 B 8 32002, B R A
B g v AR DX I UL A LA 5 32—, DON £ 243
B A AT IA 46.51~170.22 pg/kg?. VR
FURW], DON 13 32 (AN g e/ F, T 40040 14 4
L2324, 4076 DNA FIRNA 14 B, 4007508 E 5
RGP CEEAE R, {H AT ¢ DON A4
I FRRAF T 22 A v T 0 40 B, DON X iygd 48 a1
(RIAIE 5 1R P o0 /D A5 4R

IR DON X IR 1) T g 2 e, ASHIEFUR H 40
B REF% . BEMEEE(MTT) L (ik . Q40 i e 2 0 0t
(FCM). 5 F )7 9% BV 2k (Western E[VIZE) A e 9% 2l
AL 27 Gt (ICH)SP 2.7 J5 1AW 8¢ T AR DON
X AR ARG 77 IR AN ——S GC-7901 (#4543 1L)
BGC-823(flk 7 ) 4 MU 34 58 . 40 Mg A 1 LA A2 L 4 e
JE W8 4 3 U AR O 1 40 Bl JE) 0 8 1 00t A d e A o)
1 1 (CKIs)P2 1WAFCPURI AR fifd i) # 2 F1 E(cyclinE) ) 5%

It AU R B DR A s A MR B, P2 I VARCIPL A 5 U1 ER B

ul-ﬁ]O

1 MR5RE
1.1 ##

A 40 SGC-7901. BGC-823 I H 1 [E =
PEREE S S ;. DON M E] Sigma 4 #l;
RPMI-1640 5 7230 [ Gibco BRL 24 @5 /MRHIA
P2 | WAFCIPL g4 77 ¢ BT {A I [ Santa Cruz A ;5 /R
NS LA 312 11 B W 1 NEOMARKERS A #; SP %
BEAEIR A G DAB S EIRM G A bsth Ay
HARAWR A A .

1.2 iR3G54R

R S K0 A 4 BB S GC-7901
BGC-823 4}, BEWLAM 4L, HR4E S0 IS &R, 5k
Ko4ll 4 T/ 30 KRR ) DON, {8 LA 53510
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g

100, 500. 1 000 pg/L, XfHEZLL5 T 25 AR B4 B AL
K, AREERT A 72 h, WA AT AR SCHR AR A
1.3 DON 3 SGC-7901. BGC-823 {Hpt%7H 5
M B9 MTT 4630

HO $0k [ ) SGC-7901. BGC-823 4 i, 4%
Ix10* A / fLEEFT1- 96 FLAR, 15 A ik Ak 3k K3
J&, SERRTIRAL, I B R AR KRR 1K) DON, i 2%
WA 100, 500, 1 000 pg/L, TEfLE&AKFR Jy 200
pl, RIS 52 A4 2 R A FEFL RN 25 (1 0] BEAL, B4 4 4L,
TG 45 A HT 4 h 7 AN 20 ul 5 g/L MTT %, 4k
SEERFEA h T, A0 LW, NN 150 pl S HEEEAR
(DMSO), ¥ 2% |"7% % 10 min, 2 IHEERAR 20 H7 X
Rl 570 nm 1) A . J8EF B 5T A0 e 15
P2 BRI 2 (%) =Chf U Agyo 18 — SEER2H Ay
{8)/ 3 Ay 11 % 100%
1.4 AAERHA R AR B EAE X ER FTIAH FCM
il

O3 SR R, PBSBERS, 70% L EEH %2,
HEA TR T g 4x 108 A /Lo F I STHRIS I 70 )itk 47
TR BE (50 mg/L) R 5 e B, K M Epics-XLII
PR L XA AR (SRS 0 400 b S 1) Je P2 I WAFICIPY At i
HHER 1 B R IEM UL, UL Muticycle AV 3 AF3EA T 41 B
WA #T, LASR St () (B 3R 7R B 1 LR IK 1) 5 55
1.5 P21WAFcPL fndma E Bl 1 E FRI1XAY Western
ENiZE 53 47

HHCER 1 75 AL A i 5 FHPB SRR, I AN TIvA 1)
0 it o A R, SR R SR, B S i
R TECIFUE B 15%SDS-PAGE, M55 T PVDF
L, 5% BIEWE M. —Hi(1 £ 100)37 Cil
B4 h, “Hi(1:2000)37 CiHH 2 h, DAB W4,
Snygene 4 [ SEEIL IG5 HT RGE 53 KT P21 WAFCIPL
A B A ERIA, BLB-WIsh i A RIEE N NS
M, LLP21WARCP Ay 8 1 E 5 B- DLsh & i
EAE 43 )2 18 P2IWARCIPL g ity F A SR (9 E FARN
5.
1.6 P21WAFCm FniRBaE BRI B E Rk R 4
R4k 246 )

B SGC-7901 A1 BGC-823 4H fif1, Wit 1% 1x10°*
A 1AL TSRO KR B 38 1) 6 FLAR R, S 3k
REFRBLIT, 4 2URE 1004 500, 1000 pg/L i\ DON,
X HR A A T AR AR B ER K, REFLAAAR N 2 ml. 4k
GRIEFR 72 h, RS ERKUEYR, 4% 2 R FE E 30
min. M SP JiES NIHEAT AR A i P2 1 WAFCIPL

40 f FF W 11 B R IA I R Al ML Ak g 0

L4 0 5 R R P ISR S 0 JRER G028 I
IV BV 4 A P2IWAFCIPL i i JE U] 1 B S A
Ak 2 B IR ) bt FEBR 1A 25 M e, BEALIELR 10
AN G AT, VHECRE A LT B AN 11 4 B, O
BHE A A PRICTR (LY, LI=CRLES B A i 20/ (R
B b B M B B+ BHE AN D)% 100%
1.7 FitFAE

B T0UECHR S8 DA B+ BRHE D (e s) ok, KM
SPSS12.040 v 3 A 1 80 IR 3R T7 25 00 A, ISR BOR
FIAH 2K [0 53 #

2 %R
2.1 DON I BE gAY MTT 4

2 AW, 500 A1 1000 pg/L DON b4 SGC-
7901 41 Hf 384 5 4T 4 X6 LA (P<0.05), 1fif BGC-
823 4H A I % DON Ah BJ 21 19 5 401 % S W i v - oxef
21 (P<0.05). FF 1141 100~1 000 ug/L DON ¥ &
BB PAY, O o A L 8 4100 1) %< B3 B A DON 9 (1) T i
M E(SGC-7901 4 ffl: r=0.802, P<0.01; BGC-823
MB: r=0.952, P<0.01)(& 1).
2.2 DON x BiEMRRE AR lna) FCM &N 25 R

FCM 413 8 73 B 45 S % W, DON 4R 31 72 h,
BE DON ¥ EE M 100 pg/L #4955 45 1 000 ug/L, 1A S
7% SGC-7901 A BGC-823 M id G/G, I ML LL 5143 7]
H1(54.17+£2.61)% FI(57.00£0.53)% FB*4(22.40%
4.67)% F1(26.27+1.27)%, 1fif Go/M HHHH A Lt 1] ) A
(14.07+1.36)% F1(14.10+£1.31)% 1 11 43(62.07+4.29)%
A1(55.73£0.12)%. 500 pug/L DON 4] i FR40 0 S 1]
1 Le 451 BH L2 3 &5 (P<0.05), 1 1 000 pg/L DON 41 P
PRAN M S H 20 M bb A5 W J2 B AIG(P<0.05) . TF 74l )
$2715, DON &b FnT B Wl 5 i A 1 8% 57 1 9 200 i 1 40
Hi 8 A 93 A6, 45 @ iR DON(T 000 pg/L)ALFETT L 5]
A2 SGC-7901 1 BGC-823 4L G/M WIBH A (& 2, I
1. E2).
2.3 DON ¥ P21WAF/CIPL 23R B 22 Mg

Western CIVZEARD I 45 5L 52 0%, PR 7S 90 40 Jo 5ot
41 5% DON ZFR41(r 21 kDa f7 B HIBL T A2 (i)
P2 WAFCIPL £ g2 i I BHPE 4517, B DON Ab #39K SE 1)
B BH M A w AR C I IR . B AT BT LR,
% DON AbFRAL P2 1WAFCIP (kST & ai by i 6 A
(E3).

G I8 A0 LA A 45 S 2%, 500 R 1 000 pg/L
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IS TR JIRE AR ) R e I e A O L L A AT e 1 5 731
F1 MTT 20 DON X {ASMEST B R4 BE7E A5 155 (¥s, n=6)
DON #bHE 4] SGC-7901 BGC-823
(ug/L) Asyo 4 (%) Asy L4 (%)
0 0.6253+0.1342 0.3243+0.0206 0
100 0.5985+0.0842 4.28 0.2760+0.0215* 14.89
500 0.3989+0.0671* 36.20 0.2196+0.0128* 32.30
1 000 0.3417£0.0660* 45.35 0.1736+0.0319* 51.61
EXHRALMILE, *P<0.05.
F2 FCM & DON k515 3R B =4 AR E #5345 A B2 0 (xts, n=3)
T Ml o A DON ¥ (ug/L) Gy/G, S G,/M
SGC-7901 0 57.17+1.18 26.17+1.33 13.63£2.11
100 54.17+2.61 31.77+1.46 14.07+1.36
500 36.77+3.40% 45.40+5.11%* 17.90x1.85
1 000 22.40%4.67* 15.51+7.85% 62.07+4.29*
BGC-823 0 57.60£2.88 27.33+1.81 15.03+1.44
100 57.00%0.53 28.93+1.07 14.101.31
500 43.83+0.49% 38.07+2.32% 18.17+2.64*
1 000 26.27+1.27% 18.00+1.37* 55.73+0.12*
Eixf ML, *P<0.05.
(A) (B) (A) (B)

E 1 DON FH{&AsMEFE SGC-7901 ZBR/E H7 4> # 220 A FCM

¢85 E, 7= DON 3|#£85 G/M HAME

A: O ug/L #H, GyG,: 57.9%, Gy/M: 11.4%; B: 1 000 pg/L 41, GJ/G,: 21.9%,

G,/M:76.0% .

1 2 3 4
A
B
A
B T et iemsienn  riib RS

E 2 DON #H&sMEFE BGC-823 4AAtE HA 9 % &M A FCM

475, 7/~ DON %557 G,/M HARR %

5%, G,/M: 55.8% -

@ P2 WARCIP

A: 0 pg/L4l, GJG,: 60.0%, G,/M: 13.4%; B: 1 000 pg/L 41, G/G,: 26.

=05
;—3 0.4
E 03
= 0.2
=041
= 0
1# 0.20
<)

® o015
Il

2o

£ 0.10
% 0.05
g

T 0

0 500
DON (pg/L)
Pz ] WAF/CIPT
*
0 100 500
DON (ug/L)

1 000

E3 &4HSGC-7901 1 BGC-823 £l P21WAFCIPL 265k 4 Westen ENE R FE B 4% R
1: 0 pg/L #; 2: 100 pg/L 41; 3: 500 pg/L 41; 4: 1 000 pg/L H. A: B- W) & H (42 kDa); B: P21WAFCIPI(2] kDa), A B RENE 4% B A

ERS T

[:: SGC-7901 48f; F: BGC-823 ifn. HxtMEAHLEL, *P<0.05.
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DON 4341 SGC-7901 4 ffil P21 WAF/CIPY [H 3% 1A 4 Ffd
H o> R & Tt AL, 1 BGC-823 4 Ml % DON 4b
HEZH P2 1WAFCIP! 2 15 BH 1 40 B 17 43 5 35 BH 2 i T 0 B
ZH(P<0.05)(% 3, Kl 4).

FCM Kyl 45 5 5 Westen EIViZE A1 9% 40 ff {1k 2%
iR 5., 3 HA100~1 000 pg/L f{] DON KL
P, P2IWAFCIPL ik e B DON ¥ 52 I 3 1IE A R K
Z(SGC-7901 41 jit): r=0.886, P <0.01; BGC-823 4 ffu:
r=0.943, P<0.01)(% 3, & 5),

2.4 DON X#fifaEHi & H E R M

Western EJUE4, RAE 7S, PIRK B 40 o 4
#% DON AbHEA17E 50 kDa {7 & 35 H B i A €2 (1) 40 g
JASATE A E Sy )NV P PE 41, Bids DON AL PRk

(38 0, PHAE 2 ER B WK o o i 70 # 7 &
755, SGC-7901 #H g 500 F1 1 000 ug/L DON AbFE4]
9 W E A B B R &R B B AR AL,
BGC-823 41l g % DON &b FE 2140 My J& HA 25 11 E BIAHXT
Fr I BAR T X B AL (P<0.05) (¥ 6)

T AN AL AE gt g5 KW, % DON &b # 4
SGC-7901 4t Jfd 4 4 A J& 1 2 11 E (1) 432 S P4 40 i 1
4y W BAR X4 4, BGC-923 41 fil 500 1 1 000
pg/L DON 41 BH 14 40 o 71 43 2 W 2 B AIC (P<0.05) (K 4,
B7).

FCM i 5 5 &5 Western F[175 F1 %7 40 oAk, 2
g5 —2(P<0.05). FF HAE 100~1 000 pg/L ] DON
WEEVEEI N, 405 8 1 E RIA & 5 DON WK 2

3 FCM 0 ICH #&1 DON 3 B fZ £ B P21WAFCIPL 323 B 2208 (ks )

DON Ab 3k Ji SGC-7901 4 BGC-823 4ii iy
(ug/L) ICH (%) FCM (FI) ICH (%) FCM (FI)
0 63.42+5.12 1.00+0.05 18.30+2.97 1.00£0.03
100 63.76+7.01 1.06+0.06 24.68+5.36* 1.0420.04
500 82.53+9.55% 1.11£0.02% 48.22+3.93* 1.11£0.01*
1 000 88.74+6.05* 1.20+0.03* 51.24£2.97* 1.20+0.02*

X ZHAALE, *P <0.05, ICH: n=10, FCM: n=3.

#F4 DON MFIMEFBEMBAMEEAIER E RZZWAI FCM F0 ICH 0 45 R (ts)

DON #h 3k )& SGC-7901 4 Jifu BGC-823 41l it
(ug/L) ICH (%) FCM (FI) ICH (%) FCM (FI)
0 14.01£2.62 1.00+0.03 31.09+0.54 1.00£0.03
100 11.46+2.16* 0.93+0.04* 29.89+0.70 0.90+0.02*
500 6.78+1.56* 0.85+0.02% 25.86+2.75% 0.90+0.01*
1 000 2.3410.50* 0.78+0.02* 13.52+2.59* 0.81+0.04*
Extmg4iMilk, *P<0.05, ICH: n=10, FCM: n=3.
o ] &
d i 4 1 1 000 pug/L DONZY,
i N _
f (F1=0.95) f (FI=1.23)
R A S ———
10 10° 10° 10' 100 10
©~ B (=] T
<t. & 1
Al 1 000 ug/L DON4L
F (FI1=0.96) AC (FI=1.21)

B (1 TV IS (VN (V3

B e e e

0o 100 10 100

Bl 5 DON XHAIME S B R P21IVAFCP R5A 2200 A FCM #4145 5, 75 DON AbIE4E P21WAFCP Rk 1S
l-: SGC-7901 4 ff); F: BGC-823 4ifi.
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734 BRI -
% H
2| i
1 |
i
|
i
- R 4
pogictiil } 1 000 pg/L DON4
(FI=1.05) j (F1=0.79)
Z ;
o oo
: |
I |
XA i 1 000 pg/L DON4L
| (FI=1.03) (FI=0.76)
L
o ot e 10 e e

8 DON FH{F/MEFBEMAMNMABELRER E R EFME FCM N4 R, /~ DON A BB MmERES E RiARIR
I:: SGC-7901 4MHL; K: BGC-823 4ii)ffi.

52 U C K R (SGC-7901 41 i: r=-0.923, P<0.01;
BGC-823 4l ifd: r=-0.854, P<0.01)( 4, K 8).

3 it

— RN A, IR AR UATE S AP SR R #= R T
R -G0S A R DT AR A B G
T P 1 s P A L Fr) R B A R . AR
YIRSy 15 O A0 OB 5 . S0 40 i ) 3 90 A 1 22
FRUIRIR 2503697 I I OCRREA 11781, S iR
W, DON B H AT 2 K o315 B, FT 105 S
MM BEAT, i S PR AT TR D349, (UIE A
H1k, 49 % DON s 15 HoAT Bt fgg A 0 R0 1 41 ids
R WE . AERL DON X s 41 o 354 52 R 40 i &)
WA A1 B B2 00), Al DON 14 Ay BT 4k 27 40 i () mT
BEMAEL, AHIETE A AN B A5 SR 40 1 S B 46 2, 0 AT 4R
T AR S DON GRS F 9w 40 M e i . BF
FRIL, AR DON XHASMEE 311 SGC-7901 Al
BGC-823 WAk 15 3 AH I 1% 5 7% 11 250 A W R A4
R, 75— ) DON ¥ B30 [ 9, 40 B 38 5 910 1 e b
DON 4B FE () TH il Th e . FCM 48 il & 30 53 4y
£EIR RN, DON Ab34 1] B 52 5 m 44 /1 55 7% B 9 40 i
(P40 B & 1 3 A, % ik JE DON(1 000 pg/LyAb #EwT
LL 2 SGC-7901 Al BGC-823 41 s G,/M HiBH 5 .
DON X #4155 7 1) P9 i 98 40 L ) 4 S T2 #e
SR IE ) DON SR AR 1575 N A0 & L 5 A2 41 H 14 5t
FRAH e 5 391 52 ) 25 SRAHRL, 7% DON X P bk W 9
1 M ) 5% 0 -5 DON G 185 A A0 i 54 R 48 i 1) 5%

Wi - 2.

A0 6 ] BA B T (cyelins) A2 LA 720 M A 100 S
PERIETTT. AAEIHE T E A M G /S ik
VR TR =AW 1T IR 7, nl G Al ) S A 1 A
W 2(CDK2) 45 & 30T CDK2, 141 Hd 1 G, W13 A
S HA, T4 Mo 14 5 Hhokd A S Hon, p2 i wAReIPT 4
4 it J1 ST A AR B T AL 7 (CDKID 5 1) A
TN DY, AT A0 W R B i A4 AT o AR e,
AN ML W 1T B (R KA P2IWARCIP 1) A TA AR
S SLAT H AR Y 2 Rl b i A R R s DA
Nz, AKWFRARVS T DON S ARG 72 (1) R
A P2IWATCIPLRIAN i JE R F 1 E AL B UK 1
KSR, 25 F A I DON W] FHR AR e 1 38 9 Bk
FE RS A L P2 IWAFCIPU A3 R I A AH i ) T S 1T B R
KRB . X Al HE L DON T MRk V46 41 358 5 40
i 5 40 1 B0 43 A1 5% e R BT BE ML 2 —

SGC-7901 4l i Fil BGC-823 4 g Ay 4 L FEL AR
() 4 PR A B e 0 M, AN SO AT BRI L 40 i )
A1 RO L FE BAAH DG U 15 DA P2 IWAPCIPURT 24 M )] 1
1 E RIA G5 T LU T DON X i 5 4 40 fifd )
S, R I DON % (5 7344 B B 11 41 i SGC-7901 Fl
10 1) 7 AR 41 B GC-823 ) S M FEAAH ], AT
SERMEZER . SR L, DON G4 A5 3% 1 i A 5 o
S o 1) BAT AR5 I B A A R Y RO )
DON nJ [ 0] B 40 i G/M B . L 8 B 41
JHg P21WAPCIPL e o T U A0 B S I 2R B Rk v)
T DON 5 i 48 fit 154 540 ol 6 A 1) o S8 MLa 22—

Bt AR, A YUK R g
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Effects of Deoxynivalenol on Proliferation and Cell Cycle Distribution of
Human Gastric Carcinoma Cell Line

Xin Xing, Jing Liu, Ling-Xiao Xing, Hui-Min Liu, Bing-Juan Zhou, Jun-Ling Wang, Xia-Yan, Xiang-Hong Zhang*
(Laboratory of Experimental Pathology, Hebei Medical University, Shijiazhuang 050017, China)

Abstract To explore the putative effects of deoxynivalenol (DON) on the proliferation and the cell cycle
distribution of SGC-7901 and BGC-823 cells in vitro. SGC-7901 and BGC-823 cells were treated with DON at
different concentrations for 72 h. The effects of DON on the cell proliferation and cell cycle distribution of the two
cell lines in vitro were determined with MTT and flow cytometric (FCM) DNA analysis, while that on the expression
of P21WAFCIPland cyclin E at protein level were studied with immunocytochemical (ICH) staining and Western
blotting. MTT results showed that DON treatment could significantly inhibit the proliferation of the two cell lines.
The inhibition rate of DON at 100, 500 and 1 000 pg/L was 4.28%, 36.20% and 45.35% for SGC-7901 and 14.89%,
32.30% and 51.61% for BGC-823 respectively. FCM cell cycle analysis revealed that G,/M arrest could be induced
by 1 000 ug/L DON treatment for 72 h for both cell lines. Within the concentration range from 100 pug/L to 1 000 ug/
L, DON could significantly increase the expression of P21 WAFCIP1 A sionificant dose-effect correlation could be
found between DON concentration and the intensity of P21WAFCIPlexpression at protein level for both cell lines
(SGC-7901: r=0.886, P<0.01; BGC-823: r=0.943, P<0.01). While the expression of cyclin E was significantly
decreased by DON in a dose-dependent way in the two cell lines (SGC-7901: r=—0.923, P<0.01; BGC-823: r=
—0.854, P<0.01). The results of immunocytochemical staining and Western blotting confirmed that DON could
increase the expression of P21VAFCIP! 'while decrease that of cyclin E in both two cell lines. Thus, the results in this
study suggested that DON could significantly inhibit the proliferation of gastric carcinoma SGC-7901 and BGC-823
cells in vitro, and the possible mechanism of the proliferation inhibiting effects of DON may be G,/M arrest and the
increase of the expression of P21WAFCIP! and decrease of cyclin E. No significant differences were found in the
effects of DON on the two different gastric carcinoma cell lines.

Key words deoxynivalenol; cell cycle; P21WAFCIPL: cyclin E
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