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Modulation of Dietry Vitamin E on Economic Characterization
of Immunosupressed Laying Hens

PENG Bing-yong, GAO Yu-peng, WANG Chun-jiang, ZHENG Hai-zu, HUANGFU Yi-fan, JI Jian-xin

(College of Animal Science and Technology, Northwest A & F University, Yangling 712100, Shaanxi)

Abstract: [ Objective 1 The modulation of dietary vitamin E levels on immunosuppressed laying hens induced by
cyclophosphamide (CTX) was studied. [Method] Two hundred and seventy Nick Red laying hens were randomly divided into 5
groups and each group had 3 replications with 18 birds. Laying hens from group III, IV, and V (birds treated with vitamin E) were
fed diets supplemented with 50, 100 and 200 mg-kg™ vitamin E, respectively, whereas group I and II received only the
corn-soybean meal basal diets with 44.59 mg-kg™ of vitamin E. Laying hens in group II-IV(birds challenged with CTX) were
injected in the thigh muscle with CTX at 80 body weight for 3 days, and that in group I (control group) were injected with the same
amount of sterile saline. [Result] Supplemental vitamin E significantly increased egg production, feed efficiency and nutrient
digestibility (P<<0.05). The relative weights of the spleen and thymus to the body weight, serum HI antibody titers to H5-Al, H9-Al
and ND, plasma GSH-Px and SOD activities were greater in immunosuppressed birds fed supplemented vitamin E (P<<0.05), and
the MDA concentration was least at 50 mg-kg™* supplemental vitamin E, and further additions had negative effect (P<<0.05). Birds
treated with CTX fed diets with supplemental 100 and 200 mg vitamin E/kg had greater plasma PGE,, IL-1, IL-6, and TNF-a levels
(P<<0.05). [Conclusion] The results showed that dietary vitamin E supplementation significantly attenuated immunosuppressive
effect of CTX challenge in laying hens.
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Table 1 Composition and nutrient levels of basal diets (air dry basis, %)

J5&L Ingredient & Content EFEKF Nutrients levels & Content

Tk Com 65.15 R HE ME (MJ-kg™) 11.51
/NFEEL Wheat bran 3.72 HE A Crude protein 15.22
¥ Soybean meal 10.29 HLHEWT Ether extract 3.33
FEFFHT Cottonseed meal 6.00 5 Calcium 3.64
AT A Rapeseed meal 4,04 MW Total phosphorus 0.53
¥ Limestone 8.43 T F| A Available phosphorus 0.39
BERR %45 CaHPO, 1.48 IR Lysine 0.70
& Salt 0.31 A Methionine 0.30
0.1% HEASZH" Multi minerals 0.10 4/ %E Vitamin E (mg-kg™?) 44,59
SALAEE Chloride choline 0.09
/N##] Soda 0.10
FEZ R Methionine 0.10
T Lysine 0.06
ELHEAYA K Layer vitamin 0.04
AEZSHF Probiotics 0.09
&1t Total 100.00

fF o B iR e &R K4 &5 &8: Mn100 mg, Zn 60 mg, Fe25mg, Cu5mg, 10.5mg, VA 10800 IU, VD 2000 IU, VK; 1 mg, VB; 0.4 mg,
VB,3mg, VBi, 6 mg, D-iZFR#%55mg, MHE 6 mg, MR 0.1 mg, FALAEAK 20 mg. 45 5o i 4 i 4R 4105 1 5 4.0x20"°4; e, mEREL
FFB 1.0x10%04 . BERF B 1.5x10"040 . g4 2R RF i 1.5x10% 00, JEaE ORI R A 5. IR . 45, MR E KES B NG, KR
THHE

Provided per kilogram of diet: Mn 100 mg, Zn 60 mg, Fe 25 mg, Cu 5 mg, |1 0.5 mg, VA 10800 IU, VD 2000 1U, VK; 1 mg, VB; 0.4 mg, VB, 3 mg, VB, 6
mg, D-calcium pantothenate 5 mg, niacin 6 m(iq, folic acid 0.1 mg, choline chloride 20 mg. The number provided per gram of probiotics: 4.0x10™, and
Lactobacillus acidophilus 1.0x10%, yeast 1.5x10 O bacillus natto 1.5x10'°. The contents of crude protein, ether extract, calcium, total phosphorus and vitamin E
in the basal diet were analyzed values, and others were calculated values

w; QuAIIRERE, (prostaglandin E,, PGE,) . H/"

#-1 Cinterleukin-1, IL-1) . AS&-6 Cinterleukin-1,
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TNF-0) &,
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Table 2 Performance of laying hens
TiH FEERRE RIE KREE BHELE R
Items Laying rate (%) Egg weight (g) Feed intake (g-d™) Feed-egg ratio Break egg rate (%)
I 91.51+0.19a 62.77+0.07a 124.12+0.44a 2.16+0.01a 1.24+0.09b
I 81.49+0.16d 60.64+0.06¢ 106.46+0.31d 2.16+0.00a 1.89+0.25a
I 87.29+0.17b 61.56+0.07b 113.83+0.17¢ 2.12+0.00b 1.13+0.11b
v 87.69+0.28b 61.770.11b 115.44+0.36b 2.13+0.01b 1.08+0.09b
\% 85.54+0.20c 61.51+0.13b 113.76+0.48c 2.17+0.01a 1.30+0.09b

FFA R TR RZ R RE (P<0.05), MFETFRERZRAEE (P>0.05). [
Values within a column with the different letters were significantly different (P<<0.05), with the same letters were no significantly different (P>0.05) . The

same as below

®3 TRLE~EGRRF D RURBER

Table 3  Apparent digestibility coefficient of feedstuff for laying hens

A FR TR HEA KRR iy 5 W
Treatments DM CP EE Ca P

1 75.14+2.35a 54.00£0.71a 70.85+2.03a 63.34+1.26a 37.55+0.57a
1I 72.88+1.14a 49.49+0.96b 65.47+0.68b 56.89+3.04b 32.39+0.86b
il 75.75+£1.17a 51.85+1.10ab 70.23+1.42a 62.07+2.80ab 36.29+1.47a
v 75.63+0.82a 51.82+0.79ab 70.87+1.58a 62.17+1.54ab 36.94+0.38a
A% 76.25+1.29a 52.24+1.78ab 71.66+1.16a 62.97+1.34ab 36.83+1.48a

T4 PEREFNRARFEYTEE (mg/100 g BW)

Table 4 The relative weights of the spleen and thymus to the body weight

WiH Items I 1I I v \%
JELAE Spleen 176+8a 132+3b 155+6a 169+9a 173t4a
HafR Thymus 268+9a 178+13b 250+11a 274+11a 266+15a

FAT AR ZR R R ZREE (P<005), MHATFHZERAEE (P>0.05)

Values within a row with the different letters were significantly different (P<<0.05), with the same letters were no significantly different (P>0.05) . The same

as below

XEE (P<0.05) ; HIRIBINZEER E B &5 =M
I B (0 A BB (P<<0.05) , {HR &Rk E
IR 8] 22 S AN 2
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Table 5 HI antibody titers of H5, H9 and ND in the sera of laying hens (log2)

i H ltems K Days I II il v \

H5 8 8.00+0.19a 7.2240.11b 7.89+0.11a 7.78+0.22a 7.61+0.20ab
15 7.83+0.17ab 7.22+0.11c 8.17+0.17a 7.72+0.15ab 7.67+0.17bc
29 8.33+0.19a 7.17+0.17b 8.22+0.11a 7.50+0.29b 7.17+0.17b

H9 8 6.94+0.24a 6.11+0.11b 6.78+0.11a 6.83+0.17a 6.00+0.00b
15 7.83+0.17a 6.22+0.11c 6.72+0.15b 7.83+0.17a 6.61+0.06bc
29 8.56+0.11a 6.78+0.11c 8.50+0.10ab 9.00+0.29a 8.11+0.11b

ND 8 9.56+0.29a 7.67+0.33b 9.06+0.24a 8.67+0.33a 7.50+0.29b
15 9.67+0.17a 8.50+0.29¢ 9.17+0.17ab 8.83+0.17bc 8.56+0.06¢
29 9.50+0.10ab 9.22+0.11b 9.78+0.11a 9.44+0.06 b 9.39+0.06b

F 6 ARAE~EGRIMRINE L INEEIRIREL

Table 6 Plasma antioxidant function in laying hens

AbFE Treatments GSH-Px (U-mL™) SOD (U-mL™) MDA (nmol-mL™)

I 4646.90+58.36a 164.52+0.56b 9.20+0.54¢

11 449.45+0.56¢ 102.83+4.78d 11.87+0.36b

1 3146.05+8.76¢ 175.15+2.3% 7.55+0.06d

I\Y 3433.93+19.09b 162.12+2.94b 12.20+0.18b

\Y 2670.34+7.31d 134.44+0.93c 19.50+0.64a

x7 FELEFEISHIMIE PGE2 A MR F S

Table 7 Plasma PGE, and cytokine levels in laying hens (ng-L™?)

AbFE Treatments PGE2 IL-1 IL-6 TNF-a

I 36.96+1.98a 25.86+0.54¢ 5.97+0.11a 28.55+0.17a

11 28.97+0.86¢ 18.53+0.89d 4.82+0.11d 11.71+0.76d

11 32.37+1.50bc 27.52+0.52¢ 4.99+0.16¢d 12.89+0.52d

v 33.47+0.85ab 39.98+0.04a 5.50+0.10b 18.21+0.78¢c

\% 34.66+1.55ab 37.17+1.26b 5.33+0.15bc 24.53+0.85b
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BROMRIAEYIEG (PUBRG ) KAEFHLR N5
MT i (kD g EEE ML, 116 Xk
T e % A2 S e A R BV E A, RE 5 5 B 3 5
SRR A RN, TNF-o BB T 12 AR m
B2 5P %)% 5 B A% 40 M ) B A
Jo 1 5 JL 5 VO o s K E AT DL i i R ROS AN
RNS, B @ 8 R MR R E R, B f
FRE MR 7. BAE TR E RS T RE S
5 FH 2 0k T R A S B AR M R AR, TR OE R
023 AR, HARIR IR RERE BB IR
Go AN 72 B XY M3 PGE,« 1L-1. IL-6 ATNF-aff) &
&, MR ENR S 1 s 1] XS 1) s it A )
fe. LRGSR, 4EAEZERT LA B B L S 1k
LT AR AR BT AR 28 2571 S s D e IR AR,
AR S YA RESE M H R R, 1R m PR KF
T 8 4 14 20 B TR 1 PR R KPR K

4 g

(1) EBERGIS SR T P~ BRSSP A
GaREINHI XS AL = MERE . HRRIR DRI S hi
WK BT RESS 25 BRI

(2) FEfli HARR N4 A= R E g 5l 35 2O S s #f1)
7R R B A P RE R AR R F 3, R DL HoRR4E
AEREKFEH B RN IFIRER R, HahHRFHR
T 50 mg-kg ™5 B RUR T

(3) 4EE ZRENGE S | B A = PERE B,
5 G i B XS A N PGE, . IL-1. IL-6 FITNF-a
53, FERPURPTECRI s ThRe A k.
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