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% i 5 & (mycotoxins) & B W J) B )& (Fusarium) « 1 % & )& (Aspergillus) A 75 % 1 )&
(Penicillium)3 21 7 A IR AR =102, 0 B 88 ol fes 80K I 5 1 3 R 4 o it
5 7 % (aflatoxins, AFs) . 3 70 5 4 1% 75 & [trichothecenes, 111 T-2 7 2% 1 I 42035 5 6 ) 11 4 1t
(deoxynivalenol, DON)]. =k K 7 57 /% i (zearalenone,ZEN) . ## i # % & A(ochratoxin A,OTA)
FOHI B R RS, BHER ZAETEMMER S, 2eRREHOLAEM. BT
A R 2 A PTG 1 — A E L ) R Tgbal 60515 115 43305 PRI 80 434S B i i AFs.OTA
A ZEN BEATRI, 370 AN 35%X5 PAIFN 28% 35 F At T AFs, M 41%X% T 35%X5 & A
HT OTA, M 52%GRIFT 32%3S 8 A 7 ZEN. ZERE 45005t 2015 4EE A 1135 F 65 1h &
KA b rh 3% i % 2 Bi(aflatoxin Bi,AFB1). ZEN H1 DON AT T4, R INFE 5 X 35k 3 FhaE i
TFRMKH RIITE 90% LA Lo LRI LRI, TR R b 2 50 5 B 3 R I I SR
i, =I5 96.48% AR AN FURLZ 2] 2 Fp K DL B FE R RIS NRMEMKIHRE T &S
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FRAE [ R i BT 75 WL A4 (international agency for research on cancer,JARC)X #4143 25,
AFB #9181 K808, % % & M (aflatoxin M, AFM)HIl OTA #4314 2B 25, T1fij ZEN Al
DON #5145 3 3%, BNBU@IEH MANE R . REBT (BaeeE50R1E) GB 2761—2011
M 7 &5 AFB1. AFM,. DON. J&7 % % (patulin,PAT). OTA J% ZEN 6 ! & 2 1) [R 24
b, Ferh 4 B il ZEN (5% B PR 5 60 pg/kg, =5 Tk DON ik B BR &4 1 000 pg/kg)
PASMHAD 4 FhEE R . ITAESR, % E MIERRT & 15 58 1A (b A g s e
U1 T-2 & (<0.009 6 nmol/L) F1 OTA (<0.003 2 nmol/L) fg & EAEHE Mye PRI YL Ak

i LT 4E AR (MRC-5 Myc) I FEIZ . A R IMBER, K02 ZEN M DON [REUE i i A ]



i, A —LHR.

JE ARG TR AR 2R A2 0T T R R R P () B AR AR, b R [A) 5 % 4K (epithelial to
mesenchymal transition, EMT) & 4H il 13 £ 5% A ) 1 G B FEAF03), (gl S0 I7E T4 31 1 R
T 4 86 EHIBP)X il gl EMT KARIBE T, 2SR 1 45 i 40 1) B4 G AL+
5. Abassi ZEUSIBFFE R I, ZEN X 45 iz 40 Mo AT (R SG 7 AL 8 AE . 6 W] ZEN HAY
BIESUENE . FUCAR A S B 40 (HCT116 40D, A 4ui (A549 44
MO N4 (HepG2 40D iX 3 Flm 4t futsiAl, DL OTA AFHVEXTHRAL, #F5T ZEN I
DON o i 41 ffd Fr) (iR 3 S R SRS 1 i
1 MRS TTE
L1 a5p R

HCT116+ A549. HepG2 ZHiJifl R H [H 55 SLU6 40 i 5% Y5 3k 21 & o [ 2 27 B 2 e BRI
SR AT SE A EE AN H ROy Chttp:/www.crepume.com)

OTA. ZEN. DON. MEME (MTT) A H A (DMSO) ¥t H 3% [E Sigma-Aldrich
A7), OTA. ZEN. DON ¥ H] W B A AR AR (20 mmol/L) --20 °CHEAF, {3 FIINFFE BE
FEILFREN TAEWKSE . IMDM $5353E . McCoy’s 5A 15753, DMEM 5 3:3E . fif 2- fLi% (FBS)-
L-B R (200 mmol/L) . FH 2 (100 [U/mL) -555 & (100 pg/mL) XM H 3 E Gibeo
NI
12 RE 77k
1.2.1 A%

HCT116. A549 F1 HepG2 40l 143 % Fl IMDM #5375E. McCoy’s SA #5773 fl DMEM #;
FRHELE 37 °C. SYU MR LE 1) CO2 357746 (35 [E Nuaire A F]) NIEF7, B IR E 5 10% FBS.
1% L-B 2Bt E . 1%7 5 R -5 8% 2 0.

1.2.2 4HA3E 730 5E
I AU T HUE KA HCT116. AS549 F HepG2 41f, F 0.05%BE 28 A1 1§- 2 — &l

2% (EDTA) ¥EWUHEA)E, IONAHR ) 5¢ 455 7836 PL& 14K, 1000 r/min #5.0» 5 min, 3



% B3, R IR R B R B2y 1x104 >/mL, P 100 pL/FL3EFF 96 FLE5 754+, T 37 °C.
S%YAIREE ) COL BEFRAETT I A 24 he B IE R RKE W E S HR[15-16], IR/ AN
100 pL S ANEEE (0.016+ 0.080+ 0.400. 2.000. 10.000. 50.000 umol/L) F)EF &% (OTA.
ZEN. DON) Wseasiardt, o EAx AR H B RN 0 pmol/L (B4 & 6 MEAL, EE
3D, HEEME 24h. FIGIREE, FFLINA 0.5 mg/mL MTT W 100 uL, T 37 °C4k&ERE 7%
4h 5, FEEWEB, &FLM 100 uL DMSO, #E% 10 min, H Sunrise BEFR{ (BHLF] Tecan
AFD W 492 nm PAABIEE (As) o & AR HAIIT S

ANIETT (%) = CGRINAH Ador /75 FAXTHEA Asor ) <100,
1.2.3 4L A2 RE J0l e

EAL T B K BT HepG2 4 A, F 0.05%)R a8 I B§-EDTA WlHAL S, 20l AR BL
)58 43 R R DL AR Ak, 1000 r/min B0 5 min, 25 B3, FIRE R B4R IR Y 3105
ANmL, BA 2 mL/ALERN T8 ESEF ARG R R CEARN 35 mm) H, 37 °Cy 5% A1
FER] COL 35 FRAE I E 24 ho H 10 pL A6 3k 2 B TR A A HliE IR, e B3, AN 1 mL
IR SRR PR R 4E AR 3 YK, PR RIIRF=AE A MR o ARG 2 AN 1. 10 100 nmol/L
OTA. DON Fl ZEN, 75X kG aest (AR 3 MRS, EE 3 %K), EEME 1
R AR B B A iRk Ie g R, A T AR A R

AR A (%) =[ (To b RIJR B8 FEAE—T R QIR B8 BEAED /o I RIR 56 FE{H 1> 100
124 BIagitmotr

W6 BE P X (4R e 22 KR, SR GraphPad Prism 6.0 #1347 8 R 55 05 22 73 #r

(one-way ANOVA), 75 ER 7T LSD FAHM 2 HILE, P<0.05 HESFEE, P<0.01 K
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s 25, 52 A% AR, OTA fEWRERAK (0.080. 0.400 pmol/L) i §E &35 Bl
BEWSE HCT116 41035 /1 (P<0.05 B¢ P<0.01), FHLH IS AME5EIER; T OTA 7EikE
B (10.000. 50.000 pmol/L) I REAR 2 2 FEAIK HCT116 4HM03% /1 (P<0.01), FRILH BRI
YA . 10.000 pmol/L OTA f# HCT116 4 i i 71 B A% v 2 1 X6 HE 41 1) 83.78%,  50.000
umol/L f# HCT116 4l i 71 B A2 AT HRZL [ 75.06% . 523 (A %F RZLAHLL, DON 7EH &
WKEE (>0.400 pmol/L) I BEML 2 2% F&AIK HCT116 40 3% /1 (P<0.01), ZEN RAEEWJE N 0.400
F1'50.000 pmol/L B HE ) ¥ 2 P HCT116 4iHeE 71 (P<0.01). FHH, 0.400 pmol/L DON Fi
ZEN 43 5l HCT116 40 f i /) BEAR A 2 0 R ZH 1) 80.56% FH 85.22% . FHUL AT ., fIRVKFE

(0.016- 0.080 umol/L) DON Al ZEN %} HCT116 40 A B A5 5 OTA UKL B FEAE H
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A: OTA, B: DON, C: ZEN. * indicated significant difference compared with the blank
control group (P<0.05), and ** indicated significant difference compared with the blank control
group (P<0.01). The same as Fig.2, Fig.3 and Fig.4.
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Fig.1 Effects of three kinds of mycotoxins on cell viability of HCT116
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(<2.000 pmol/L) I RE & 3% Bl A 3 35 1 58 AS549 RIS /1 (P<0.05 Bk P<0.01), FIH ] &
ARG FEAE ;. OTA AR EERR (10.000. 50.000 pmol/L) s U A 4 2 35 FEAK AS49 40 TE
71 (P<0.01), 10.000 pmol/L OTA { A549 43 /1 FAK A7 0T HRAH ) 79.81%, I H W]
BRI . 52 A% R4, DON E /&K g (2,000, 10.000. 50.000 pmol/L) I &
W 2 25 BRI AS49 4G 75 (P<0.01), HHf, 2.000 pmol/L DON 1 A549 4 fis /1B =
0T BRI 69.59% . 577 F G BRAHAH LE , ZEN R AEK A 50.000 pumol/L i BEAR %t 2 P& Ik A549
YIS S (P<0.01), FEAK RN AXHIRAL 73.25%. MR KL, OTA. DON Al ZEN 3 Fh%7 i
FER N A549 5 40 M B ME 1 /N FE 43 93] 10.000+ 2.000. 50.000 umol/L, U 3 2 75 14 55 55 )i
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Fig.2 Effects of three kinds of mycotoxins on cell viability of A549
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TEREEAE (0.016. 0.080 umol/L) Y F4IREME & 35 14558 HepG2 4HMIvE /1 (P<0.01), FRILH
S R AR . 528 T IBZH AT EE, DON 7 FR ik (>2.000 pmol/L) i BEAR 3 25 B

HepG2 4135 /) (P<0.01), FRILH RN, OTA fEWKIEA 50.000 pmol/L I A FEAR



235 P HepG2 403G /1 (P<0.01), RILH AR, B DON #EE T OTA. 5
22 XA L, ZEN 3K FEAE 0.016~50.000 pmol/L s 34 € & 2 A% S 25 (1K) 1 558 HepG2 4H ff
W71 (P<0.05 8% P<0.01), RILH S HEEGEEN . kel W, 3 FhE 5 R4 HepG2 4H
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Fig.3 Effects of three kinds of mycotoxins on cell viability of HepG2
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Fig.4 Migration assays of HepG2 cells treated with OTA,DON and ZEN for 3, 13,24 and 48 h
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Fig.5 Effects of OTA, DON and ZEN on wound healing of HepG2 cells
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R A i B WS EEE . OTA WRIE N 15 umol/L I A4V T HeLa 40T
20, OTA WP =T 15 pmol/L X A itk L4 &2 35 (4l e #5142, Abassi DR FE T, &
W OTA XHEFAER A4S E s 4iie (HCT116 WT) . FLIP & 13 3Rk (1) A\ &5 B e 40 i

(HCT116 FLIP) 1 MRC-5 Myc 40354 B S (A0 B e 1, P4k B2 (ICs0) 4351 170
120, 20 umol/L. Dai ZEPA[jHf 50 % BH, DON 7E 100~1 600 ng/mL I3 £ P9 X /s B3 - 2 41
Fi CESCs) )it il 26 70 5 (148 sl 1 F B 18] S8 KM 35 . ZEN ¥R 5 pmol/L B,

A 503 PR/ BRUSE LR PB4 (MLTC-1) #93& 771231, 50 pumol/L ZEN X 3K [RF4H i (CCL



13) EHIEMFEMER], T 100 pmol/L ZEN H8 2.2 F#(X CCL 13 ZHAE /1. 4B F E SR
MTT 46l OTA. DON Fl ZEN 73 5%t HCT116. A549. HepG2 403 71, 455 %KW OTA

(>10.000 pmol/L) A1 ZEN (50.000 pmol/L) 33 REAR i35 FE(K HCT116. AS49 4Hfui /1, R
A S EEE; FF DON (>2.000 umol/L) %t HCT116. A549 Fll HepG2 iX 3 Fh4 s
BRI EYE, B R AR RO .

BEAh, AT AATIERT 70 o 5 2 A B A T, B S (R B o i K — AR
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nmol/L) feik N5 74l HCT116 3658, W] fe B BUIENS. AHE TR L 55 H 75 R 1
(eI TAE FH BEAT B 7E, 45 SRR WY TARC W 5E 1 2B RBUR Y OTA 7EMRIK VL H Y (<0.400
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X HCT116+ AS549 A o fe b B AE A, HXI T HepG2 4o A &3 K2 ¥ /EH , 0.016
umol/L ff] DON 1 ZEN 43 5l HepG2 40 My /3 Lb 7= O BRZHIE K 1 26.2% 81 33.8%, 4T
OTA 1 21.3%.
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DON {F T HepG2 4iiff 48 h {ZiE B /EH 5 10 nmol/L OTA #ifLl, ZEN {@iE/EH RS-
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Effects of Deoxynivalenol and Zearalenone on Promoting Proliferation and Promoting Migration of

Cancer Cells

QIU Siqi'? XU Zhenzhen'™ SHEN Hong?* CHEN Ailiang'’ YANG Shuming' CHAO
Yuzhu?

(1. Key Laboratory of Agro-food Safety and Quality, Ministry of Agriculture, Institute of Quality
Standard & Testing Technology for Agro-Products, Chinese Academy of Agricultural Sciences;
Beijing 100081, China; 2. College of Animal Science and Technology, Beijing University of

Agriculture, Beijing 102206, China)

Abstract: This experiment was conducted to study the effects of deoxynivalenol (DON) and
zearalenone (ZEN) on promoting proliferation and promoting migration of human colon carcinoma
cell (HCT116 cell), human lung cancer cell (A549 cell) and human hepatocellular carcinoma cell
(HepG2 cell). The experiment set a blank control group, and ochratoxin A (OTA) was set up as a
positive control, methyl thiazolyl tetrazolium (MTT) colorimetry and cell wound healing
experiment were used to determine cell viability and cell migration activity. The results showed that
compared with the blank control group, 0.080 and 0.400 umol/L OTA could significantly enhance
the viability of HCT116, A549 and HepG2 cells (P<0.05 or P<0.01), 50.000 umol/L OTA could
significantly decrease the viability of HCT116, A549 and HepG2 cells (P<0.01); DON had no
effect on the viability of HCT116 and A549 cells at low concentration (0.016 and 0.080 pmol/L)
(P>0.05) , but DON could significantly enhance the viability HepG2 cell at low concentration
(0.016 and 0.080 umol/L)  (P<0.01), and DON could significantly decrease the viability of
HCT116, A549 and HepG2 cells at middle and high concentration (2.000, 10.000 and 50.000
umol/L ) (P<0.01); ZEN could significantly enhance the viability of HepG2 cell at the

concentration of 0.016 to 50.000 pmol/L (P<0.05 or P<0.01), ZEN could significantly decrease the
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viability of HCT116 and A549 cells at high concentration (50.000 umol/L)  (P<0.01). The cell
wound healing experiment results showed that compared with the blank control group, 1 and 10
nmol/L OTA, DON and ZEN could significantly promote the migration of HepG2 cell at 24 and 48
h (P<0.01). In conclusion, at the concentration of 0.016 to 50.000 pmol/L, DON and ZEN
significantly promote proliferation and migration of HepG2 cell, which suggests that DON and

ZEN exhibit carcinogenesis-like properties in HepG2 cell.

Key words: mycotoxins; cell; proliferation; migration
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