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Hy=A 1y CO, = T4 1k 18 4 & B (GLU) 7= A=
ft) CO, 77" 5 i 6 A 1) ) M 18 N 1) 5 R R
AR BEH K C5 0 1 R 40 IR A JER A
2 HiggdRE) , A AR WRIKRN G % EE
52 T A bl o 094 11 40 i T 11 4 2 PO M 114 0 5
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PRI, s G I e 70 55500 1O T 32 o e e o 42
PR30 5 18 2 e e v EL A 8 R R o g A Y LR
PEFR . ELAS SR Y B R 2 R B e i 3% 1 AR I
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IR FCRAS T B 77 42 B R A 5T, #K 4l DON (1)
TEPERS SRR W2 PR A 28 R R AT RE AT B TR
R B AR 8 R vk S AR R R R A R T
B, AT 5T I DON il 8 Ueie 0% 45 , ¥ 35) 75 B M
H RIS R 4T DON 175 5 77 A (14 107 45 143 1 T
WVER, TR BAR Y 8 35 2 SR R A I AR B

=H

1 #RE5FE
1.1 REm¥5igit

PEFE 28 3k 28 HIEAY“#L x & x K7 =J0 8%
Wr A5 , Hie RERBE ML IX 4 B33t 5o 4 4L, 53 53] ) i
FERl ) K (NC 4) | BE fili 1) M + 4 mg/kg DON
(DON 4) LAl fa] 4 +4 mg/kg DON + 2% 4+ %4
W2 (DG 41) JLRFAR +2% 7% (Glu 41) , 41
TAES BAE L S, KR 37 d, iR
S5 AR 2 A7 0 A PR R UE A48 25 I RN
MY A= A TR 5 o
1.2 KRB JTIE (F. graminearum R6576) 1% 75 M.
DON;5 {7 R I &

ARA T B R AR PR R R
LS SEL AR % Bl Bl (PDA) B R 56,121 C iy R 28
TRKTE 20 min, ¥ 415 788 G TAE 6 HF0 R 45
JIH AR, SR G BT 28 CHEFA P REFR 5 ~6 d,
FIRZ KA G, M TR W L 4E K g (CMC) i)
PREE TR rp, A BT R T 22 4T, 1 L =i
A CMC W 1A 55 95 4k 220 mL, T48 K b4k 5 K
7% (28 1,200 r/min)5 d,

JEE Al 4] AR AT 1) 2 BRONRC (1998 ) 5 (1) 75 57
BRI 2 SCE SR LR 1 g B R

FHIT =N, FEE T, R A 1 L
CMC AR 75 HE 5 WO T 25 ke JEAlfR R |
Bk RS A HE R P RAFIRY) S OK &4 H
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FER AT RE R & A E , 98 =R DON & &
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1.3 (AFEE
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IS 37 K, R 23 JE AT 4 T JC B T A0 2
KR AL 10 mL/ 3k o 4 1LY 5 15 min, 525
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TR PE R ( ALP) 3 N5 2l (ALT) (45 RLEE 2
fit ( AST ) FILRR ¥ ( CK) 3 PRSI &
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/A s R L /N S A1 B BE A I 7€



739 SRV A A RO I 4 5 B ) TR I RRCT B RT AA A PERE e 1589
x1 EMAREBRERKE(TYRERM)
Table 1 Composition and nutrient levels of the basal diet (DM basis) %

JE#l Ingredients 4 Content 7K Nutrient levels” 47 & Content
%>k Com 61.25 HEE N CP 19.00
¥ Soybean meal 15.79 H 1k BE DE/(MJ/kg) 14.11
4k K & Extruded soybean 10. 00 45 Ca 0.80

#F O %) Imported fish meal 5.00 B TP 0.63

%k Wheat bran 3.00 AR AP 0.40

il Soybean oil 1.74 Hi iR Lys 1.15
iR Kl Premix" 1.00 EHAR + W& R Met + Cys 0.67

1% Limestone 0.98 IrE R Thr 0.77

WiR =45 CaHPO, 0.78 5k Trp 0.22

£rih NaCl 0.37

5% Lys (98% ) 0.09

41t Total 100. 00

U R R AT e iR kR 3% 44E The premix provided the following per kilogram of the diet;Fe 70 mg,Zn 44 mg,Cu 4.4 mg,
Mn 8.0 mg,10.12 mg,Se 0.09 mg,VA 1 700 TU,VD, 180 IU,VE 8 IU,VK 1.7 mg,VB, 0.9 mg, VB, 2. 6 mg, fffiX niacin
9.0 mg,jZi¢ pantothenic acid 12 mg, =42 biotin 0. 09 mg, I}-Jg folic acid 0.5 mg,VB,, 0.013 mg,

238 (H Calculated values,

1.5 Zitoh

I H AR ] SPSS 17. 0 e i 4/ 2E 17 s A
FJ7 2250 HP R Duncan [RZH HL#E, DA P <0.05 4
ZE5e W EMEAR . I S LT I £ bR iR
FR

2 & B
2.1 A S DON # 8 T B Bf I F 38 & K
T BE RIS

H % 2 AL, 5 NC 41 A 4, DON 21415
HILEREFA®T 8.74% (P <0.05) , F¥HRE
SEFF S5 H OB E W o 58 E TR T 6.25% A
14.89% (P <0.05) ; Glu 417 5% %} 5 [k i 25 F %
T79.71% (P<0.05), FHHMEERE AT
12.77% (P <0.05) , 5 DON £ 4 It 4%, DG 44T
BREL R TR T 8.93% (P <0.05), F#H
WMEEATEBEE, HERABE(P>0.05),
2.2 A EEEXT DON # B T BB 73 M F £ W
itz

H 2 3 Al , 5 NC 4148 LA, DON 4 414 IfiL
HH GLU & & & ALT .CK F AST i 4 & & 7+ &
(P<0.05),TP & M (P<0.05), 5
DON 41 #H kb ¢, DG 414144 1L 7 1 GLU & & K&
CK il AST i £ i # FE{K (P <0.05) , TP {5 7 i

FEFE (P <0.05) ,ALT {E A RGBSR H2E 7
REZE(P>0.05),
2.3 HIEXT DON Fl# T B W7 I 4755 A 25 5 5040
=2

H 3 4 ] H1, 5 NC 4148 He 4t , DON 2415 it
EFE B0, B NEfR B M R IR R S il B s T
9.43% 22.68% F111.56% (P <0.05) , it fj 5 %k
5 25 AR T 19.49% (P <0.05) , .0 45 BRI g
AR ERARE (P >0.05) ;7 Glu 2 | & 6 T
JiE #4800 % 26 (P >0.05) , 5 DON 4 #f]
LA, DG AT 46 I I 45 i, B I i 250R 9 R 48 22
A3 B R T 10. 66% (12, 68% F 11. 71%
(P<0.05), AL+ 50 2% F+ 5 7 28.03% (P <
0.05),
2.4 HREXT DON R H T B9 W7 97758 I & M H
A

H 3 5 7] F1, 5 NC 4140t 48, DON 21 {144 Ifil
N R RR o v D OIS o A A N2 O = A 11| N
L I /N 50 RS- 35 1 /N A A R S B AR (P <
0.05) , 14 i 58 rb PR b 0 i 26 % (i 0 I /)N Al
FERAREMER, HES AR E (P >0.05) ;W
Glu ZH i /R 53 A 56 B B 25 FH i (P <0.05) . &5
DON Z{AH L #, DG 241 A% I % H 21 48 Jfd A0 it /)
PRECER B 5 TH i (P <0.05) , 4 i £ v vk
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Table 2 Effects of Glu on growth performance of DON stressed weaner piglets
Wi 2 5] Groups
Items NC DON DG Glu
tfF Initial weight/kg 12.18 £0.70 12.55+0.72 12.34 £0.53 11.93 £0.55
K Final weight/kg 29.42 +0.60° 27.40 +0. 66° 28.13 +0.43"™ 31.43 +0. 54"
-4 H R & & ADFL/kg 0.96 +0.00" 0.90 £0.00" 0.87+0.01°¢ 0.98 +0.01°
S H i E ADG/kg 0.47 £0.01° 0.40 £0.01° 0.43 £0.01° 0.53 +0.01°
FlE I F/G 2.06 0. 06" 2.24 +0.04° 2.04 0. 06" 1.86 £0.04°

[T R IR AR AN [l 7B 2R 22 53 3% (P <0.05) MR PR L PR R R 2 R A RFH (P >0.05) . TR

In the same row, values with different 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 AEEX DON RIS T B W 45473 I 75 & L B AR B R2 00

Table 3 Effects of Glu on serum biochemical indexes in DON stressed weaner piglets

WH 2[1 5] Groups

Items NC DON DG Glu
HEH ALB/(g/L) 29.40 £0.68 29.78 0. 70 29.96 £0.70 29.68 £0.92
BB R B ALP/(U/L) 176.00 £2.76 185.00 +2. 68 169.50 £2.95 169.50 £2.30
Wi ¥E GLU/ (mmol/L) 4.42 +0.39° 5.23 0. 26" 4.00 £0.08" 4.26 +0.15°
R G 1gG/ (mg/dL) 330.77 +8.92 333.04 +7.62 323.54 +7.25 340.19 £3.14
G R 19 M IgM/ ( mg/dL) 12.80 +0. 84 14.70 0. 76 12.94 +0.93 12.76 +0.83
AN A LDH/(U/L) 648.75 +11.25 863.83 £21.45 759.40 +15.78 647.40 £14. 84
M TP/(g/L) 62.93 £0.12° 54.20 £0.85" 62.28 £0.50° 63.83 £0.93"
AN ALT/(U/L) 41.00 £1.12¢ 64.67 £1.36" 54.60 +1.08" 43.17 £1.05™
A5 E AST/(U/L) 49.00 +1.06° 91.00 1. 32° 68.20 +1.49° 52.50 £1.04°
WA CK/(U/L) 669.75+18.87° 1086.00 +£25.94°  637.60 +15.46" 664. 25 +14. 95"

F4 BEREX DON RIS BB 547 3 B 2545 2K 20

Table 4 Effects of Glu on visceral indexes in DON stressed weaner piglets

HiH #H 5| Groups

Items NC DON DG Glu
JFIE Liver 21.85 +0.98" 23.91 £0.91° 21.36 +0.37" 20.19 +0.13°
¥ Kidney 4.63 +0.04° 5.68 +0.10* 4.96 +0.10° 4.80 £0.09"
JéL i Spleen 1.95 +0.06" 1.57 £0.02" 2.01 0. 08" 1.97 £0.07°
Lo JJF Heart 4.68 £0.18 4.91 +0.15 4.99 +0.12 4.81 +0.11
Jfg i Thymus 1.38 +0.05 1.38 +0.01 1.34 +0.09 1.32 +0.09
JiE iR Pancreas 1.99 +0.06° 2.22 +0.03" 1.96 £0.06" 1.91 £0.09°

3 it it
A S i 52 1 17 285 T s T R 25
B AE R, (EJ&7E 3 W) 7 18 Bt i 52 3] DON il 384 1) 17

DU /N 0 H A B T BE 2 A i
FE A T A I8 R 1 2 ) g 2 s S A T
Mo PR S IO I 2 A 5 RS B R A I AL A
FARIHLAR G358 J1 1 F . DON HLA7 AR 58 (1) 4
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JLRE I, R A K B A A0 L (2R A
T J 240 B B e T 4 L B A ) Y A R R U
TAEELW, &k 250 ~500 ng/mL A DON
AT AU 24 L 5 4 Y R i 20 B Y AR 18
ZIREFEFEMNWET ™, SEAmENHY
R ELERRIEY) Lz — , AT LU AL RE A7 46 45
AR AR A 2R 50% L 1E 7l 58 & Ak =4
ffy CO, & m Tkl Ak GLU =y i R W

A E R I I R R R T E L R S
R A K AR G R e — "
TR AERICNE 2 4520 ] LIAE O @ R
3 I R Tt B JF At 2 R 1R 7 Ak w1 Do Ak
BT R o — SRR BRI, X LA 4
AP IC  E S AR R R K H
SRR A A A e H BRI, A sl g i
K& H RAT A

RS5 BEEX DON RIST BB 57 3 I % L H 7200

Table 5 Effects of Glu on blood routine in DON stressed weaner piglets

i H 2 5] Groups
Items NC DON DG Glu
E1 20 1% The number of WBC/(10° L™") 24.33£1.14 22.16 £0.78 24.43 £0.61 26.20 =1.05
WELAI I 4> e Percentage of LYM/% 57.47 +1.40 60.90 +3.93 62.53 +2.19 57.66 +2.16
e (B {8 20 L 7 43t Percentage of MO/ % 6.93 +0.06 6.58 £0.25 6.55£0.32 6.86 £0.25
Ff 67 40 i 4> L Percentage of GR/ % 34.27 +1.05° 28.50 +1.07" 31.95+1.03"  34.43 +1.09°
A (A o 15.10 1. 09 15.62 +1.04 15.05 +0.73 15.43 +1.08
Absolute value of LYM/(10° L™)
T;iﬁimfgiﬁjjf%m(m”n‘) 1.88 £0.27 1.75£0.09 1.75£0.21 1.78 £0.09
ﬂiﬁiﬂfiifﬁw(mg L) 9.88 +0.99 8.13 +0.57 9.12 +0.59 9.66 +0.59
2T 4B % & The number of RBC/(10” L") 6.02 0. 09" 5.22+0.11° 5.96 +0.08" 6.06 =0.19*
.41 % [ % & HGB content/( g/L) 109.71 £1.53  102.75+1.65  103.50 +5.26 109.25 +1.37
LI AR HCT/ % 35.32 0. 83" 32.07 £1.08" 34.20 +£0.37  36.00 £0. 49"
S8 41 20 AR F MCV/fL 54.29 £1.03 54.50 £0.92 54.25 £0.49 54.17 £0.60
ST 45 41 240 L 1 4T 5 14 & i MCH/ pg 17.35 +0.29 17.37 0. 29 17.60 +0. 34 17.48 £0.12
ST 457 47 240 i 1 4T 8 vk BE MCHC/ (/L) 316.60 £2.38  317.00+£2.60  322.00 =2.74 321.00 +2. 94
21 AR AR 0 46 58 RDW/ % 13.54 +0.24 13.58 +0.07 13.46 +0.07 13.57 +0.08
I/ 5 The number of PLT/(10° L") 344.43 £8.70°  305.00 £8.95"  344.76 £8.15"  356.76 £8.99°
SEH I /MR R R MPV /L 13.15 0. 29* 12.12 +0.17° 12.64 +0.28% 12.85 +0.20°
i/ R PCT/ % 0.39 +0.01 0.34 +0.02 0.38 +£0.02 0.34 +0.03
I/ 4575 55 B PDW/ % 8.73£0.12" 8.53 £0.15" 8.92 £0.14° 9.40 +0.26"
DON 5 3xf P FL I il 160 375 22 1) 43 W0 5% el 2 8K, PEHFAFRE R

IHAR 005 T R R B R 2 B . EAT R
BN i DON M5 Hh BLJE F W6/ A B (B
IR CREE A, HARDRE S A AR AR, 1 AT 4 A
KNG A T AR A DA 5%, 38 -5 0 08
JECE TR R R A O . AN IR 2R R W B
N 2% 4% 5B % DON 2414744 H R £ it Al
P HEE A — AR, BT 2 S
FERE 2 RO IF R ROR S . HE T AR 247
R A A S i L Bz 40 i 557 A R I i 4 3
TEEIRE A BTG A1 1 3 A T

HESR 48 202 B T 25097 ISz il W w5 1k
RN W, B W T W X 4% R R 2R 5 Ol
DON H] it i ALIR & & B ) 2 il . A,
MOLE S A 5 0, 5 2 4D P e A R — B
U R 1 i e A AR O, Wl RE 2 DON
{98 P 40 R SR 4 i PR3 R R R A B T
IR IO VR L T TR A RN U U
iR AN AR AT BAT — R P B S AR o

ML A AL B 2 S e sl AL AR B ) RE A B
SLRBR, 1T LA O i PR B2 97 FR =7 F 5 1) H 24K
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P51 IS TP AT ME B AR, 2 LA 2 TR U
Z—, AT ER R i RE A LS, I TP &
S8 S W AT B RS B 155 U0 64 T AR bR, 7E — o TR
JiE AR TR R AR RIS SRR R F A R
BT A T AL R ORE B2 o 2% 38 A B AT 38 2 sh ) &
M LS I B AR 22— , WX TE S AR RN O 1
WiZE bR B TR A 55 R R, B
2% A& R X DON S5 1LV TP & & B9 K AR A
— R BB SRR T, T B SR PR R A A R AT T ML
R R B A . IE #0400 N
AST (ALT) f935% P phy T 400 a5 5 B8 4 ) ) A 7 T
R 3 AL R 240 0 A DB S e I i 0 R
A . HAA >4 40 Ml b 145 A 2= Az B A
s, 2 Y 30 375 1P 19 7 e ol R AT A AL G 3 B
e, ML oS A R TR Y L PR, I ALT
T AST 45 35 P (19 T o 308 3 2% 107 38 % B2 19 — > 48
L T I35 ALT F1 AST 1534 7] 52 Bt 5 1 3
BN . U0ASTE S A PR 38 I, 1 3 PP b A A
W B TR CK O — Fh 4 U R
SR K e O S YT W R s
S BN o 3 P CK 3E M TH . I GLU &t 5
S KPR RE B VAR 55 | 22 50 3h Wy L et 1t 35
GLU &I M. AL KR, B 2% B &
2% DON $: 5 f) ALT , AST #1 CK i 14 & Il 75
GLU &M mfa —EMEIEH . XnlfeR
RN T & B B H KR = —, R shi
PRAR LB A T[] I Rl 182 5 T U 200 1 4 5
T 035 AT S RE

L R T 5358 of ML 9 P A T AR 23 40 200 i
P2 L/ N 3 A 2R 6 14 5 R 4 A 0
SIHT TS I R B AL B R A A B A I i
— o MR PR GIE HLAA IE 9 2 e 98 45 L B 4G 5
T 1 P A0 BR335SR OB L 0 A
TSI X T A6 45 ol EEL 3905 28 L 5 P o % 2 %
Fedfyr BA — 5 L, DON B 14 It 240 it %k
D, X AT HE H DON J5 24 h Py, 2140
T 5200 R It BB R AR T 2R . AR
K45 W], DON ] S 821 40 ffd | /MBS L 21
S E R ST 247 00 s A PR R I S R AIG, S R AR
2SR A5 R — B YR 2% 4 A R % DON F: 3
B i I Eh B B — 5 I VR T LT AE S
B, A RARRIE A ok i —, Ak
BRI 2 — , fi2 2 2 10 J5 6 R 240 L 1) e 2550 B

CATIE b R

4 £ it

DON Ja3# ] A5 B 48 A2 K PR RE T I, IE %
FEHC LB ML 3 AR AR AR S A AR Ak i AR
AN R R AR AR 5 A7 4 A A RE A ] B 2 5 — 3
G —E MR o

SE R
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Intervention Effects of Glutamic Acid on the Changes of Growth
Performance, Blood Routine and Serum Biochemical Indexes in
Deoxynivalenol Stressed Weaner Piglets

WU Miaomiao'®> XIAO Hao'? YIN Yulong' LILili'* LI Tiejun'*

(1. Scientific Observing and Experimental Station of Animal Nutrition and Feed Science in South-Central, Ministry of
Agriculture, Hunan Provincial Engineering Research Center of Healthy Livestock and Poultry, Key Laboratory of
Agro-Ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China; 2. University of Chinese Academy of
Sciences, Beijing 100049 , China)

Abstract; This experiment was conducted to investigate the effects of glutamic acid ( Glu) supplementation on
the changes of the growth performance, blood routine and serum biochemical indexes in deoxynivalenol
(DON) stressed weaner piglets. A total of 28 healthy crossbred ( Duroc x Landrace x Largewhite) weaner pig-
lets at 28 days of age were randomly assigned into 4 groups (7 piglets/group). Piglets in each group were fed
a basal diet (NC group) , the basal diet +4 mg/kg DON ( DON group) , the basal diet +4 mg/kg DON +2 %
Glu (DG group) or the basal diet + 2% Glu ( Glu group), respectively. The trial lasted for 37 days. The
growth performance, visceral indexes, blood routine and serum biochemical indexes of piglets were measured.
The results showed as follows: compared with DON group, feed/gain (F/G) in DG group was significantly
reduced by 8.93% (P <0.05), and average daily gain ( ADG) was increased ( P >0.05) ; the indexes of
liver, kidney and thymus in DG group were significantly decreased by 10.66% , 12.68% and 11.71% (P <
0.05) , respectively, and spleen index was significantly increased by 28.03% (P <0.05) ; the number of red
blood cell and platelet in DG group was significantly increased (P <0.05), and the number of white blood
cell, percentage of granulocyte, absolute value of granulocyte, hematocrit and mean platelet volume were in-
creased (P >0.05) ; the glucose content, creatine kinase and aspartate aminotransferase activities in serum in
DG group were significantly reduced ( P <0.05), the serum total protein content was significantly increased
(P<0.05), and the serum glutamic-pyruvic transaminase activity was decreased (P >0.05). In conclu-
sions, Glu supplementation may improve the growth performance of weaner piglets and can alleviate the stress
response induced by DON. [ Chinese Journal of Animal Nutrition, 2013, 25(7) :1587-1594 |
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