45 % W2 AR AR BR K EZH A AFE=HO Vol. 45 No. 2
201742 H Journal of Northwest A&F University(Nat. Sci. Ed.) Feb. 2017
R 2% S R Bst ] 2016-12-26 11,04 DOI:10. 13207/j. enki. jnwafu. 2017. 02. 009

[ & 4 R bk - http: //www. enki. net/kems/detail/61. 1390. S. 20161226. 1104. 018. html

DON Z X 4G 256 F1 KX 351 E R & =/ =

R = I b A NN -
Z X BEW.XeT.EHF

CEBAN K2 SR 2B LR B8 230036)

(# Z]1 [AMY L DON 2 g8 K A8 AR I 4l X ik 21 2 b i 2208 [ &k 22 55 9 25 1 (CAMD & 4 i 484K L F
5% DON Xf #E38 By 22 B AR T K] 3T 120 HUERE | H i =2 8538 (20O Ui 1 JAJ5 - #ie 5 IR 206 B TR L A 23
7 DON IR o i 750 ik 2H 00T R 2H %of 8 26 04 6 21 0 MR 1) 119 4 HOH . DON AR 28 2 o 590 i 2H 0 g 50 42 20 4 1) 4%
K4 DON 0.27,1. 68 A1 12. 21 mg/kg #5770 S 5 L % 06 20 9 R 45 Eﬂﬁifiiﬁk I 8 %9?11 KR 7 d gk

1WA 5 k. IRE I 36 d. IXERSE AR, AR BEALE 52 20 HUAG , TRH IR H A 4 2 4G A 22 FEM CAM
SR AL . D& Y 28 i RO & 3522 6 A v CHPLC-FD) A6 1 . 4 X8 i 2 41 b R % 81 5 ﬁﬁﬁ“ﬁ”bl iz (5-

HIAA) ; 5% BEZHAH Ee , DON 755 711 5 2 48 509 g 20 27 rp 25 W 1 iR 25 (NED Al 5-5% (8 i (5-H'D) & i 18 35 T (P<<0. 05) ,
M 2 M B (DA) £ &2 i W A% (P<<0. 05) . 5% BEZHAH b DON rhr 725 5701 2 28 40 8 it 25 200 M 14 30 25 45 ([ Ca®" J1) e B 0 i
A CAM 417 5 2 FRK (P<C0. 05) , /R i) DON FH41 CAM mRNA Jk B H X 32 ik 12 34 B 2 R AL (P<<0. 05) . [45i8])
DON 2 5% 7] 5| 2 4G P 28 55 A2 A A8 A, 1 5% 0 38 2 40 300 O 1) 0 0 % A0S BLA — o i 2 J e VE A
[RiR ] 0005 0 e 0 DR T 5 A0 X 5 i 2 280 5 ol 28 380 JO 5 465 9 2 1
[FE4ES] S816.72 [XBIRERD] A [XEHE] 1671-9387(2017)02-0056-07

Effects of deoxynivalenol exposure on neurotransmitter and
calmodulin contents in chicken

GENG Fangfang, FAN Mengxue, JIANG Yunjing, CHEN Xiaofang,ZHU Dianfeng,
LI Yu,FENG Shibin, WU Jinjie, WANG Xichun

(College of Animal Science and Technology . Anhui Agricultural University ., He fei,Anhui 230036 ,China)

Abstract: [Objective] The study investigated the nerve toxicological effects of deoxynivalenol (DON)
on chicken based on changes of neurotransmitter and calmodulin (CAM) contents in brain tissues of chick-
en through in vivo DON exposure. [Method] A total of 120 Hailan chicken (male,1 day old) were selected
and equally divided into low,medium and high DON groups according to single factor experiment design af-
ter one week feeding. Chicken in control and treatment groups were fed the same diets. Chicken in low, me-
dium and high dose groups were orally fed with DON solutions of 0.27,1. 68 and 12. 21 mg/kg,respective-
ly. Chicken in control group were fed with the same doses of sodium chloride solution. The trial last for 36
d. All chicken in treatment groups exposed to DON once every seven days for 5 times. At the end of the tri-
al,20 chicken from each group were slaughtered,and brain tissues were collected and weighed immediately

to measure the changes of neurotransmitters and CAM. [Result] HPLC with fluorescence detection showed
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that 5-HIAA was not found in chicken brain tissues. Compared with the control group.,the concentrations

of NE and 5-HT in brain tissues of high dose group increased significantly(P<C0. 05) , while the concentra-

tions of DA decreased significantly (P<C0. 05), Compared with the control group,the contents of [ Ca’" Ji

in nerve cells and CAM in brain tissues of medium and high dose groups decreased significantly (P <C

0. 05) ,and the gene expression of CAM mRNA in treatment groups reduced significantly (P<C0. 05). [Con-

clusion] DON exposure changed nerve calcium homeostasis and the secretions of neurotransmitters in brain

tissues,indicating that DON had neurotoxin effects to chicken.
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Table 1 Ingredients and nutrient composition in basal diets
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Item Content Item Content
fic 77 Ingredien Whn#l/ (g« kg™ ') Additives 14. 50
Fk/(g - kg™ Corn 580. 00 H FR 548 Nutrition index
TH1/ (g kg™') Soybean meal 240. 00 HAkRE/ (M] « kg™ ') Digestible energy 13.27
fi¥ /(g + kg™ ') Fish meal 120. 00 MEH/(g+ kg™ ') Crud protein 229.50
W/ (g« kg™ ') Vegetable oil 30. 00 5/(g e kg 1) Ca 10. 00
L-#i %2 /(g » kg ') L-Lysine 1.50 /(g kg )P 5.00
DL-FE % /(g +» kg~!) DL-Methionine 2. 00 Wi/ (g + kg ') Lysine 15. 20
fiky/(g+ kg™!) Limestone 8.50 EHAM/(g+ kg™!') Methionine 6.00
R A4S /(g » kg 1) CaHPO, 3.50 Besfz/ (g » kg™ 1) Cystine 2.50
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S TP K JE R 282 bp 1Y Gallus F2H, FiiF
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TransStart® Top Green qPCR SuperMix 10 pL 78
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Standard curves of four neurotransmitters
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y=6.8X10°x+1.8X 10", }i3& &% R*=0. 997 5,
i R 2 2.5 ng/mL, € & fRJZ 8. 2 ng/mL; DA #5
HERR R R . y=7.1X10°2+1. 6 X
10°,R*=0. 998 2, ¥l FR /& 4. 3 ng/mL, & &R &
14.2 ng/mL; 5-HT 45 i th & 59 & ¥ [0l 5 J7 72 54
y=4.2X10"2+7.0X10° , #1 3 & % R*=0. 998 8,
K BR J& 1. 8 ng/mL. & & fR J& 6. 02 ng/mL;5-
HIAAfRE M ey el 3 7y .y = 1. 4 X

0'x+4.0X10°, K R ER*=0. 998 9, & M FR J&

6.1 ng/mL,E &

PR & 20.4 ng/mlL,

2.3 DON ZEXT 4G g A R R R J\%’EE’JE‘
FE 2 ] J0, 08 i 4 U oS 3 fh 20 T 5-

HIAA, 5% B2 AH EE , DON G A 57

NE.5-HT %ﬂ
15 ) 1 20 ph 4

DA &

ﬁﬁiﬁﬁ

BERARNEZE(P>0.05);DON

i NE 1 5-HT & &8 B FH T 5 (P<
0.05),1f] DA F‘ﬁiﬂ%ﬁ%{fﬁ(P<O. 05),

2 DONZEBEXNHGHKA[ATHEERTENZ
Table 2 Effect of DON on concentrations of neurotransmitters in brain tissues of chicken pg/mL
2 5 Group NE DA 5-HT 5-HIAA
X} 20 Control group 0.2694+0.136 a 0.21640.046 a 0.008+0.001 a —

0.290+0.107 a
0.291£0.117 a
0.3022£0.059 b

DON i 5] & 40 DON low dose group
DON #4244 DON medium dose group
DON g5 & 20 DON high dose group

0.20540.012 a
0.17640.064 a
0.16040.007 b

0.008+0.014 a
0.0110.006 a
0.01720.006 b

T < R A B R bR AR R/ 5 B 3 7R 22 53 4 35 (P<C0. 05)

result.

2.4 DON REX4HEBMHMIMpR[Ca" Ji FfmaA
Ah CAM E 2/ H

H13% 3 AT, 5500 B2 AH bE . DON A 551 4 25 11

. K3,

Note: Different lowercase letters indicate significant difference among

“=TRIRTC.

treatments at 0. 05 level. The same for table 3. “—

” indicate without

=R QHTEFQXQEHH@EP[CEIH] M CAM &
T I 3 R (P <0, 05) 1 48 751 & 2H 5 T 38 A 22 57
AREE(P>0.05),

x3 DONZREXM#EBHAMMP[Ca® JiFMAR T CAMSENEMN

Table 3 Effect of DON on concentrations of [ Ca®

Ji in nerve cells of chicken and CAM in brain tissues of chicken

21 5 Group [Ca’" Ji/(mmol « .- 1) CAM/(pg = L7D
%f B2 Control group 0.80540.279 a 74.702+8.486 a
DON ik 7 f 41 DON low dose group 0.726=40.152 a 65.224+4.784 a
DON #1544 DON medium dose group 0.444+0.094 b 52.586+15.808 b
DON g #) 20 DON high dose group 0.42440.220 b 50.888+7.312 b

2.5 DON ZEXHBRALR R CAM mRNA FKix
=1 A !

2.5.1 % RNA %24 PCR 4% ik ik 2B
BRHEE o HL Uk %00, B T ST A9 RNA &4, 6 ]

PEHCA RNA 3 2 i 568 2ok, /T i 47 T — 2 il 50,

PCR y» ¥y 233 5 I Ik 5 » GallusﬂCAM FH 5]

W4y e 282 1 124 bp WK B (& 2), 5T

el S B TR E U E S G O

2.5.2 ¥Fwmkom P& R BN, Gallus

N CAM BB 51 )47 34 ih 2 45 55008 W . FE AP 3 ih

LARBOUN W B B AR BUBRER 5 9 8 R OE . 3T

B AT A R R .
FEAS B 58 il 2P A7 PR B U0 B A% RE AR B 9T 0 A

AT FEA TG Y

2.5.3 JEMdE& \#ﬁ 7 RT-PCR & W 45 R 2 )5
VEAT W f il 2 o0 L 45 R R Gallus il CAM JE A

I 2 Ho B 1 A0 R (T 43 53] 2Ry 87

F182 °CL Ul fE RT-PCR g b ¥ A r= A5 ¥ —
B[R I JC AR R S B LR S ik i A B
J AR Z2 F s B A A4S 31 T AR A ik .

1 2 3 4 M 5 6 7 8 M

I~4. Gallus PP 374 ;5~8. CAM ZE A
P38 7 ) ; M. DNA Marker
1—4. Amplification products of Gallus genes;5—8. Amplification
products of CAM genes; M. DNA Marker

K 2 PCR ™55 vk 18]
Fig. 2 Gel electrophoresis of RNA and PCR production
2.5.4 FE# P CAM mRNA #483f k& ik h &
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3 A UL ik DON B #1146 XS fiki 20 2L h CAM mR-
NA JEH i £ 35 . 5 % B4 A H . DON KL L 5
w4 CAM mRNA Kt A X 36 35 & 38 0 3% B R
(P<20.05) , bifi & Y 35 ) 2 19 3G CAM mRNA 3
PR A X6 2 35 5t 720 W BTG . 1B 25 3 3 4 =2 R) 22 57 O
Z(P>0.05),
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=
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was significant (P<C0. 05)
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Fig. 3 Effect of DON on relative expression of CAM

mRNA in brain tissues of chicken
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BIE X REZ RN G 2T = B 5-HT 7K F- 8
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5 fil A% 326 3 IO R B 19 ) N2 21842 ) B
A5 5 A B R B A AR O S RUE
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WLCa®" i A 21 CAM & &t 1 52 W A A [ L
Py 3% BU A B A A R R A BG83 A 4R AR B AIK Y
MG . HIZIL M JE AT RS2 DON #i i) T #h 28
AN Ca®' i E F1 CAM B9 & . &K T CAM
mRNA K A% 35 & MMTFEAR T [Ca®" Ji &

=R
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