X i 75 2506 IPEC-J2 4 B P8 T ) 52 i)

RE T mOF ' AT @kt OB mT %= BT
(1. WiFhBEZG K22k, Kb 410208; 2. o ERFE R A A A ST T, T
RO AE S R SR s, Kb 410125)
. ARHEFCLL IPEC-12 A RL, BT FEAN RIVR BE RIS (] AL B R X i 2E 38 (DOND % 4%
73 fi b R A E TR RS . 5@ I CCK-8 R AR 40 3 5 F5 14, GTE HH A& 1 DON 1R

=

FTE] (64 124 24 h) o 3B IR IKR E (200 ng/mL) FlE K Z (2 000 ng/mL) DON 43 5{E H IPEC-J2
Z0M0 6 12, 24 h, AU DON X ZHfIA7 2253 2L J WRIZ0 0 R T s . 25 R8T 1)
DON X} IPEC-J2 4 4= K45 B 40 HI{EH, 200 AT 2 000 ng/mL DON #E R, 48 Al 72 h [
Y HOAF 1% R T F KT 24 h(P<0.05); 2 000 ng/mL DON KT, 72 h KI4AIAEER B EKT
48 h(P<0.05). 2) /N[ DON ¥ F& X 4 g Ji HA sz i AN [\], (R B2 DON £ ZAEH T4 fu A3 22
5r%4 S W1, T4k DNA WS Mm% DON E8EM FARAL5% GoM i, TIA
Kl 5 ik B A& K. 3) DONEM 6h, (KK DON 4LAIE K DON 4H B T
AN T3 B3 i T R ZH(P<0.05): DON fEH] 12 h, &K DON ZH B JH T2 2 AL
Lo R 2 m T HRALANIGR FE DON 4H(P<0.05). HIEFT WL, DON #)ifi] 7" IPEC-J2 41 g 178,
IR DON 40 A5 2270 245 BHAE S ], ik DON M 4l Ay 22 73 245 B 75 G2/M .
DON fRAF 4 B T, (g Bt BARVE TR I BE DON ¥R FE Tt i i 1 5 o

Jo4ER. XM EEE; IPEC-J2 4if; M. W1, M5

KRS S811.2
M4 5 JES 4l T Ml (deoxynivalenol, DOND, J& T Humfl B /G EY), TEBEAK

BWHIIE S RATIIE . TR E S w4 noh, LwE. REREHR 4%
. MT eGSR, B R R R, & RRYZ 1970 2 H AR )&
IFIRRZ R ETRIL, 1972 48, HAMZE §IXNRER K I H o 8RR ] 7 Xk
W R AT RN 45 0, K H a4 DONBL, 4 A& A T # DON i5 I aY)E, 55
PR Wity Kobes IIE. it AFE . [RBGEBEAE S PR, SN G L R g A
FETZM . A [ A% GER i ST R A BBz i T8 U7, {45 DON & R H . 1998 4E,
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7 [ B RE I FE LA A A B 3R 7, DON #8109 3 RBUEY . R B SR iAR o DON
TN T 0.75 mg/kg, T ELTE DON WA R4 1 mg/kglol.

AR DON LU, X o2 o= AR R A o 1o L, RIS 29K 1) DON A8 51 e
0 505 e 2,8 A B (R R Y. ASTRIVR B DON S o B 20 40 B s it A PR AR RD, - L3 it 4
FIA — A BRE, AT R U 2T 40 B A 23 & AR 7 1 s BT, DON AT RESE S 3 AlAS ] ) 7 X
S RIS R R D @i BB RIS sUE, MR T 4K, 2) i 5 4 i A
HAEM: 3) il 5 AR FUS FAER . DON AT RELA 1 AhEk 1 A0 BL B T77 KER &
FERMAERT. BEFC I, DON RIVE T8 i i 40 B i = AR A 2 . e R4
AT DON [z . WhERAufa Ay . ZHZURISEANE J2 BT R, 54k, DON A RLA il g i
MR E AT A R, ZHE AR DON BA MRS ERA s EH . shiikiRk i, Kb
/NFRE IR EE S DON (kL 7T AR R A [ 38 B 1ol 28 /N IR4E 24 5 1 25 mg/kg
DON, 455 B R4 2R R 7 A =-6 (IL-6) AN Z-18 (L-18) FIFHEIRFEH
T-o (TNF-o) [f] mRNA (&I 5, SiKE DON o] #4055 75 10\ &0 JFE itk B 41 )
ETH R G PR EE A, I FLAZAM AR F A AR s TG B St G 2R B (1 5 T
121

1T W b B AR AE S RGPl EEAE A, il AN R AL 2 5 9 5 R S RO,
Bl FEBEIhRE . PUBR K G B B WA 2 5 40 R F etk . T H A0S T I A T st K 2
HUNRSR BN I RE B 28 BB IR R = A F 20 I 55 SR HEAT ORI 7 o (LS, D AE ) R
SRR I AN R B 4H AR R -, BT AZE RS A4 b 7 R 12 A B TN R 1 S T e
BRI, (R, T PP RR RS S E

AU 7S iy b 41 &R TPEC-J2 41 A, J8 3L Cell Counting Kit-8(CCK-8 7] &) k&l
DON X 48 M [y M5B #5149 i% & 3 (¥ DON ¥R BEFIAE RN (8], 32 i sr il DON X 24 i Je] S
JHTZ R . I8 X S F R bR >R AL DON X IPEC-J2 4 B i T2 (1) 50

1 MEHS T
L1 ¥R

DON (Sigma-Aldrich A %], £E), HHEK. BHERE = RKEMEARVFAN, Kb
JH(FBS). b5 77 5(DMEM). 25 % i £ - £ — DY 2.8 (Trypsin-EDTAD . K £1 (phenol
red) . 5 (8§ (Gibco A H], £ED), BiE £ (phosphate buffered saline, PBS) (HyClone
Aw), EED, CCK-8 k& (R =05, HAD, Annexin V-FITC/PI XU I -
Bt & GLAEUEE AR B AR AR, BULALE (propidium iodide, PD (Sigma
nHE], FEED,
1.2 RERAER



Memmert-CO, 55754 Leica {3 B %% 2% . Eppendort &.0oHL (FE[EH), SW-CJ-IF
BRI E TAE G (TR RS AR AR, ZIREBERC Gt
1.3 ZHH kIR

TPEC-J2 £t b v [ 2 B SV 44ty 4Rl A= 25 B 9 i 2 B 3l 0k Fe 4L B4t
1.4 X5 77E
1.4.1 DON it

¥R 2% DON ¥y R I fAE — 2 WWA(DMSO) H, BLAk 1 mg/mL BEE, H 0.22 pm JEfE
HIE. F2HHEH 10% FBS M 1% -5E % 3 1) 76 42 55 77 5L 1 B E 70730 79 200 AT 2 000
ng/mL [f] DON &, BN R IF 6 58 .
142 s

IPEC-J2 205 32 N & AR 050 10% FBS K 1% XU DMEM 85973, Befh & e
Z Tt 3.0x106 MHAE . 4HAEEFN T 10 em HRREFRIN, AR RIRE N 37 C R8N 5%
(K] COL 4l 35 FRAE I B 7%
1.43  CCK-8 W& A Ml DON Ab2E

BOS AR IPEC-12 400, 2.5 /L REE AL, $Ad T 3 B 96 £LAR, 23 Jlldx
B 24, 48, 72h, BFSLL Ix10* M4, &M A B. C. D4, BAMH 2% 10 MEE,
R KB EE % e, HHRINZWAEE IR, BAESHRE 1. 5 1 78EZH, I
100 uL 3575,  FAMFUIAAS [ 25 Ab B 1 55 5 100 uL 3577

*1 #Hil5 DON kZ
Table 1  Groups and DON concentration

ZH5) Groups DON & DON concentration
AH GEZF4) Group A (zeroing group) ANE MBS 7RI

B4 (XtH#&2H) Group B (control group) A4 DON B8

CH4H GroupC 200 ng/mL

D 4 Group D 2 000 ng/mL

RFIM DON 24, 48, 72h 5, HEHHEH 10% CCK-8 A M FRM, BOETRHME 2
h, 2 J& FBEFR G G (OD) {f, #rlj KM 450 nm.

M AEE R HE AN (5 A BD:
1.5 DON X} IPCE-J2 4l ffg & 52 m
1.5.1 4Hffuls 91 DON 4b 3

IPEC-J2 4HM0#Fh T~ 10 cm 4Bl IR0, B TIRE R 37 °C TR 41 5% 1) CO, 41 it



FAENRE TR £F 6. 120 24 h SFHMBPK BN GEKRE, FH#EH 0. 200, 2000 ng/mL DON
[R5 IR o
1.5.2  ZHfasc s FnAs

il 70% LB, HETE-20 CUKFTA &, #E&—&uK&H, 2.5 g/L B A RHH gl
Hl, WEETE 15 mL 20, 1000 r/min. 20 C &0 S min, WEEANM, % BiER9EE; 15
mL FOE I 3~5 mL PBS, kR WATIRAIA0, 1000 t/min, 20 T 5 min, %
EiE, B 200 pL 24 PBS ETETR, ASKERATIES . U 800 pL ¥ ) 70% L1 3
1.5 mL B0, R 200 pl TR 5 840 S — R I N 2 70% 00K T 2, 4 S0
i AT 7E-20 CUKAE TP ERTF 3~4 d.

W [ 5 (R i 800 r/min B5.0r 5 min, 3 _E3F . S 1 mL #i# PBS & &41f, 800 r/min
B0 5 min, WM. ATEE 1~2 K, PARZZEE. M 150 uL PI TAE#, 4 CHEtij
30 min. FEEFABEIE, EHUAEN, PI A 488 nm & FEOLEEKE, | 630 HHEIEL
Y, I FSC/SSC HU EIWCAE 10 000 AN4HAE, SR T TEORFERR R 40 M AT Fr 70 b
PI %56 B 77 B 400 25 TR A 00 6
1.6 AN[FMRE DON Kb 34 f 4 i 7 T4 I
1.6.1 4Hffuls 1 DON 4b 3

[ 1.5.1,
1.6.2 4SS AnAG

FEANAIACBE DON AEFE 6. 12, 24 h J&, Z4siliIRil, FHi&E PBS BEER-4IM 1 3, 2.5 g/L
JEER FIBEE AL 408, 1 000 r/miny 20 ‘CE.Cr 5 min, YWHET 15 mL 508, A PBS vhik4l
M2 K, R 2000 t/min, 20 C &0 S min, W 1x105~5x10° N4HHL, S 500 uL 145
A MR (binding buffer) EJF4HEIIA 5 uL 40 YE T4 A7) (Annexin V-FITC) V&%),
I S uLPL, 5. iR, 86, N 5~15min, 1 h ATEFR G0N Z26.

1.7 HdEgeit b

AT 2 A8 F SPSS 22.0 — AR VERE B BEAT BRAR B34y, IR BONAEAR R, [EDE T

IR FERIFE] . P<0.05 NZE SRR, P<0.01 NERKEE.

2 4SR5

2.1 A DON FIH )55 IPEC-J2 4 A7 % 2 52

ANA R EE DON FIN [E] % IPEC-J2 20 A7 35 23 520 () 45 R 1. 78 7] — I 8] 5 00 1

HAHEL, 200 A1 2 000 ng/mL DON ZH 48 i 47 3% 22 S5 4 i 2% PR (P<0.01),  H. 2 000 ng/mL
DON 4 40 JI 4735 R M 42 2T 200 ng/mL DON 41(P<0.01). A& i 18] (40 B A5 SR A L
FHTR] DON & 52 [ 25 1[5 10 36 o S22 30 79 & AR v 466 Jm g R4 ;- 200 11 2 000 ng/mL DON ¥
FER, 48 F1 72 h M40 M AENE F 8 F KT 24 h(P<0.05); 200 ng/mL DON ¥ % T, 48 h Al
T2h MHEE TR ZE Z 5 (P>0.05).



CCK-8

150 -
- 2000ng/mIDON
;'\o‘ - 200ng/mIDON
2 100 . - ® * 0
©
g
.é 50_
-
(%)
0 y ' ! hour

ISR, bRiEA NG FRER R 2 57 535 (P<0.05), # A BRI 2 7 A 535 (P>0.05);
ANF DONWRFE T, il * R Z Rk E (P<0.01).
At different times, with different small letters mean significant difference (P<0.05), while with the

same small letters mean no significant difference (P>0.05). *** mean significant difference in

different DON concentrations (P<0.01).
Bl 1 AEVREE DON FIE [A]%) IPEC-J2 20 M A7 3 2 (15 1

Fig.1 Effects of different DON concentration and time on survival rate of IPEC-J2 cells

2.2 DON X} IPCE-J2 41 i i {1 5
221 JEEAREE

AR FE DON FE [A] T IPEC-J2 4 i AE KSR RS WK 2, AN [F)#k B2 DON AT ] %
IPCE-J2 4t i J&l B sz ma WP 3. AN[R] DON 3 500 4 it Ja) BAsZ i A [R], IR &2 DON 3= 24
T 227 % S A, T3t DNA (& 1 =ik & DON F Z4EH T4l 2290 2 G2/M
W, THA OGS 9 28 AR E
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g S:2787%

100 150
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S:2387%
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24h 200

250 2% .

100 150
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100 150
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100 150
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GO Gl Rondiiufy 273 2T, S TR 203, G2 M ZRdii 23 2 )a . 18 3 A
GO0 and G1 indicates cell mitosis prophase, S indicates cell mitosis metaphase, and G2 and M indicates cell mitosis
anaphase. The same as Fig.3.
K2 AR DON M A~ TPEC-J2 2l i 4 31 BT &
Fig.2 IPEC-J2 cell cycle histograms under different DON concentrations and time

IPEC-J2 IPEC-J2 IPEC-J2
S
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s OSSO SS MO T T S S S8

24hour
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A ARAHF /NS ZREROR ZE R AR ZEP>0.05), AANEFREREREBEP<
0.05)-

Value columns with the same small mean no significant difference (P > 0.05), while with

different small letter superscripts mean significant difference (P<<0.05).
Kl 3 ANEVEE DON FIF A IPCE-J2 40 i 5 3 R 5 i
Fig.3 Effects of different DON concentration and time on cell cycle of IPEC-J2 cells

2.3 DON X} 40 B - () 5

DON XF UM -5 L 4 K3 2. % 3. HAFfE 6 h, ST RASPE TR A5
% DON ¥ & 71 &+ =5, 200 A1 2 000 ng/mL DON 41 53 & T X & 20 (P<0.05): 7E 12 h, 2 000
ng/mL DON ZH FLJHIH T e FUE R T2 2 25 & T4 R 44 AT 200 ng/mL DON 4H(P<0.05); £ 24
h, SR FIAETRAEHT R TLEEEZR (P<0.05). 200 ng/mL DON K& T, 12 fi1 24 h
FIE TR M BT R E ZMKT 6 h (P<0.05); 2 000 ng/mL DON % T, 24 h B TR



AUBHT R EFLT 6 A1 12 h (P<0.05).
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UL region was merornecrosis (top left), LL region was cell survival (lower left), UR region was non-viable

apoptotic cell (top right), LR region was viable apoptotic cell (lower right), G was early apoptosis rate, T was

total apoptosis rate.

*2

K4 ASFEWE DON FIE [~ IPEC-J2 41 T s i

Fig.4 IPEC-J2 cell apoptosis scatter plot under different DON concentrations and time

AW ZE DON st [a] %7 IPCE-J2 4H i 5 U T S A8 T2 R 1K 52 i

Table 2  Effects of different DON concentration and time on early apoptosis rate and total

apoptosis rate of IPEC-J2 cells %
I 1] DON k)% R TR BT
Time/h DON Early apoptosis rate Total apoptosis rate
concentration/(ng/mL)
0 2.56+0.132 2.52+0.102
6 200 3.14+0.37° 3.09+0.37°
2000 3.394+0.49° 3.33+0.49°




0 2.66+0.22° 2.56+0.22°

12 200 2.66+0.23* 2.60+0.212
2000 3.23+0.10° 3.18+0.12°
0 2.80+0.08 0.26+0.13

24 200 2.38+0.31 2.29+0.28
2000 2.70+0.33 2.60+0.34

FIZNEHE B AR NG FRR R ZEREE (P<0.05), MHESNTLEFRRRNZERNEE
(P>0.05). F#[E-.

In the same column, values with different small letter superscripts mean significant difference
(P<0.05), while with the same or no letter superscripts mean no significant difference (P>0.05).

The same as below.

%3 AFEWEE DON I A% IPCE-J2 40 i 510 T S8 A0 s i T 22 i s

Table 3  Effects of different DON concentration and time on early apoptosis rate and total

apoptosis rate of [IPEC-J2 cells %

DON i IS 8] T TR
DON Time/h Early apoptosis rate Total apoptosis rate
concentration/(ng/mL)
6 2.56+0.13 2.52+0.10
0 12 2.65+0.22 2.56+0.21
24 2.80+0.08 2.67+0.12
6 3.14+0.372 3.09+0.372
200 12 2.66+0.22° 2.60+0.20°
24 2.384+0.31° 2.29+0.28°
6 3.39+0.49% 3.33+0.48?
2000 12 3.23£0.112 3.17+0.122
24 2.69+0.32° 2.60+0.33°
3 ®

WEFCRE, DON X JEA% 40 B 405 BAT B R TR AR A, Reonl@xd T A KR
(A e 15 P R A RS PR AR R I i A B S S T E
I A E A B A . Alm 2504, Tiemann W 78K BH, DON RE52 M40 i FE #7143
IR REN S B, (EAARIHAE Gos G, BA B NPUETHEIEN . A5 g RELH,
DON EA B & (3 dI i A= K OV, 76 24 h 1EF 5.3, #8348 h 5 IR (200 ng/mL)
DON 1E F#a34 - FFa, =ik (2 000 ng/mL) DON H##4:404]; IPEC-J2 4735 %K % DON
WEIG S A 22 TR . AR DON EZAER T A 227028 S ], 41 DNA K&l
VR IE DON E B4R TAIMA 203 G2M W1, T Kl 5 Y7k 2 B (RN & . IE4s
5/ NHRIEIOIAHEL.



NI T AR OV LERF N IR AGE , R RS R4 B E A FRSETS . TS N 3 AN
B FTORIG. W TAMETE R T MARE AT IR A B B A A R B R s ML
T TAT 5 — I T YR% 7 (8] A AR — B 7K AR I PR A — i3k N8 S W3 22 « 1R T2 4 i
(IR AR B AL JE BT o ARSI Tk 38 45 oK, IPEC-J2 4HMi7E DON fEH 6 h
J& 200 F1 2 000 ng/mL DON ZH [ 7 B T2 38 AL T3 2 55 12 h J&, 2 000 ng/mL DON
LI SR TR A T R T s 24 h JEAE AN FR . M RIVR BE DON AR BEAN R [,
IR DON ] 12 F1 42 h 5 I T R AR TR B & K =ikE DON /Ef 24 h 5
FURR TR AR A TR B K. SIRREEAFMZ, =ik DON (kR T 1E RS 12
h, X553 80 T AR R LS A D07,
4 45

(@ DON i} IPEC-J2 4l LKA W LA /E A, HoAi| 1 BCRBEE DON I 4 &1
S5, e o 4 G 5 3 AR FLE 24 ho

@ N[F] DON ¥ FEH 40 i A BAsZ e AN 6], ARVR B2 DON £ AR TAiff 2% S 1,
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Effects of Deoxynivalenol on Apoptosis of IPEC-J2 Cells

LIAO Meifang'> MENG Yinchai' ZHAN Jihua! YIN Yulong' LIAO Peng?* LI Ling!”

(1. School of Pharmacy, Hunan University of Traditional Chinese Medicine, Changsha
410208, China, 2. Key Laboratory for Agro-Ecological Processes in Subtropical



Region, Institute of Subtropical Agriculture, Institute of Subtropical Agriculture,

Chinese Academy of Sciences, Changsha 410125, China)
Abstract: This experiment was conducted to determine the effect of deoxynivalenol (DON) on the

apoptosis of IPEC-J2 cells after different concentrations and time treatment. An appropriate
exposure time (6, 12, and 24 hour) used CCK-8 assay to test for cell proliferation. The effects of
DON on cell mitosis cycle and early cell apoptosis were examined by treated the IPEC-J2 cells
with low concentration (200 ng/mL) and high concentrations (2 000 ng/mL) DON for 6, 12, 24
hours. The results showed as follows: 1) DON significantly inhibited the growth of IPEC-J2 cells.
At 200 and 2 000 ng/mL DON concentrations, the cell survival rate of 48 and 72 h was
significantly lower than that of 24 h (P<0.05), and the cell survival rate of 72 h was significantly
lower than that of 48 at 2 000 ng/mL DON concentration (P<0.05). 2) Different DON
concentrations had different effects on cell cycle. The low concentration of DON mainly acted on
mitosis stage S and interferes with the replication of DNA, but the high concentration of DON
mainly acted on the mitotic phase G2/M and interferes with the synthesis of enzymes and spindle
filament proteins. 3) DON for 6 hours, the early apoptosis rate and total apoptosis rate of low
concentration DON group and high concentration DON group were significantly higher than those
of control group (P<0.05); DON for 12 hours, the early apoptosis rate and total apoptosis rate of
high concentration DON group were significantly higher than those of control group and low
concentration DON group (P<0.05). In conclusion, DON can inhibit IPEC-J2 cells proliferation,
low concentration of DON can caused cell mitosis to stay in the S phase, high concentration of
DON can caused cell mitosis to stay in the G2/M period. DON also can promote cell apoptosis
and increase total apoptosis rate, and this effect is enhanced with DON concentration increasing.
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