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The Effects of Dietary Supplementation of Vitamin C and E on the Growth Performance
and the Stress Response in Broiler Chickens

Sea Hwan Sohn’, Eun Jung Cho, In Surk Jang, Yang Soo Moon
Department of Animal Science and Biotechnology, Gyeongnam National University of Science and Technology, Jinju 660-758, Korea

ABSTRACT This study was performed to investigate the investigated effects of dietary supplementation of vitamin C and
E on the growth performance and stress response in broiler chickens. Stress response was analyzed by the quantity of telomeric
DNA, the rate of DNA damage and the expression levels of heat shock proteins (HSPs) and hydroxyl-3-methyl-glutaryl
coenzyme A reductase (HMGCR) genes on tissues and blood. The telomere length and telomere shortening rates were analyzed
by quantitative fluorescence in situ hybridization on the nuclei of lymphocytes and tissues. The DNA damage rate of
lymphocytes was quantified by the comet assay. The expression levels of HSP70, HSP90s and HMGCR genes were measured
by quantitative real-time polymerase chain reaction in lymphocytes. In results, there was no significant difference among
treatments in body weight, weight gain, feed intake and mortality. The telomere shortening rate of the lymphocytes was
significantly lower in the vitamin E supplemented group than the control group. The DNA damage was also decreased
supplemented with vitamin C and E, as compared to the control group. The vitamin E supplemented group had a significant
positive effect on the expressions of HMGCR, HSP90-a and HSP90-B in lymphocytes, but had no significance on HSP70,
as compared to the control group. We concluded that the dietary supplementation of vitamin E (100 mg/kg feed) had reduced
the individual physiological stress response without stunt growth in broiler chickens.
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Petro, 1982). HIE}Y] E= HIE}Y] C¢} 2] He] 75 A
FJo] B7Fsst] WEA] ALRRFE AdFste]of st A
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al., 1991; Kramer et al., 1991; Meydani and Blumberg, 1993).
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uL) 22} 0.5 uL, SYBR Green (Roche, GmbH, Mannheim,
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7} H=5 Shar, 95TolA 5% Aelste] FHx WA —?,

95T 10% WA, 60T 30% H3}, 72T 1023 A% ¥Hg-
403] wHEshHA 23 F AAZE ¥ RUH ST O]
% Tm %% =% & 913 melting curve analysis 23S 4333}
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A+ 7+ A4 53, telomeric DNA &3, DNA &4,
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Table 1. Primers used for the quantitative real-time polymerase
chain reaction

. s Size Tm
Genes Primer Sequence(5’~3’) ®p) (C)
gsp For.  ATGCTAATGGTATCCTGAACG .
70 Rey. TCCTCTGCTTTGTATTTCTCTG
Hsp For.  CAGAAGATGAAGAGAAGAAGA 5 e
90-¢ Rev. GGAGAAGTTACCAAGCGATT
Hsp For.  TGTAGTAATGGCGAACCTAA
90-5 Rev. TCAGAGCGTAAGACCTAAC oo
oM. For.  GAGGCAGAGCAAGATGAAG
GCR Rev. GCAGGACAGTAGGTGAGT e

For. CCACCGCAAATGCTTCTA
Actin 9% 60
Rev. GCCAATCTCGTCTTGTTTTATG

For. : Forward.
Rev. : Reverse.

2] 7ke] 24A) ¥]alall pair-wise comparison) Tukey’s
HSD "5 |83t FolA ztol& AA T

1. ”HIERR] E7| 50971 A3 =3 A MES0| o|x|l= I

HIEF C 2 HER] ES HIEALE ke 47 200 mg 2
100 mgs 35¢7F H7b Fofgh & 2Abeh Auld AFF A
22 Table 29+ 2t} Al A3} AVS A7|(3~219Y) o, H]
ENIE Arbe RE Fo ATtz vjaE) A3
SAH A W2 ATE Hola 9, HERR] A Ttol=
74 T8 Aol fle Aoz Yt B3 AR A3
oA = vl C+E H7F gol77F izl Hls) frelst
A GA Yebgo, Alg 8782 BE X2l bl Ao
7} 9Tt 283 AL 7)(22~359)elA1E HIEM C, E,
C+E A7} g7 2 U2+ 3ol AlF, SAH, AFR A3
ZFAE 978 5 A Y9 Aole gle e E Ug

Table 2. The effects of vitamin C and vitamin E supplementation on the growth performance and mortality in broiler chickens

Treatments
Items
Control Vitamin C Vitamin E Vitamin C+E
Body weight (3d) (g) 43.89+0.46 44.07+0.45 43.89+0.50 44.07+0.45
3~21 days
BW (g) 823.33+25.90° 785.19+16.73 785.19+20.69° 783.33+15.32°
Gain (g) 779.44+22 80 741.11+16.76 741.30:420.87° 739.26+15.08°

Feed intake

Feed conversion ratio

1,071.80+33.78"
1.30+0.03

1,047.74+46 .96
1.33+0.05

1,036.74+18.52
1.32+0.04

1,030.19+14.43°
1.32+0.03

22~35 days
BW (g)
Gain (g)
Feed intake

Feed conversion ratio

1,692.73+141.24

869.39+134.10

1,902.44+135.50
2.22+0.22

1,578.03+134.62

792.85+136.94

1,809.59+172.49
2.33+0.35

1,618.90+138.45

833.72+148.71

1,818.59+106.36
2.22+0.30

1,602.35+116.63

819.02+112.86

1,810.52+153.94
2.23+0.19

3~35 days
Total gain (g)

1,648.84+141.24

1,533.96+134.42

1,575.02+138.07

1,558.28+116.23

Feed intake 2,950.56+116.94 2,857.33+213.86 2,855.33+105.62 2,840.70+165.33
Feed conversion ratio 1.79+0.13 1.87+0.13 1.8240.11 1.83+0.08
Mortality (%) 1.43+4.52 2.864+6.40 2.86+6.40 5.55+13.59

Values are Mean+S.D. (n=6 replication means).
" Values with different superscripts within row significantly differ (P<0.05).
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Bl C¢EE 37 gofsted e FsAtee A9 gle
Zo 2 Holy, HIEM Co AN T}= Eo &3t 3%
Ao g Algdt

AR B8 ) MRS W elk 24 ) e
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Table 3. The effect of vitamin supplements on the amount of telomeric DNA of lymphocytes in broiler chickens

Items \ Treatments Con Vit C Vit E Vit C+E P-value
ATD at 3 wks 2.84+0.27 2.87+0.39 2.98+0.54 3.10+0.38 0.4022
ATD at 5 wks 2.47+021° 2.7240.21% 2.83+0.38" 2.85+0.24° 0.0050
TSR 0.37+0.22° 0.28+0.13" 0.14+0.22° 0.1620.14™ 0.0172

Con(control), Vit C(vitamin C supplement, 200 mg/kg feed), Vit E(vitamin E supplement, 100 mg/kg feed), Vit C+E(vitamin C 200 mg/kg
and E 100 mg/kg feed supplement), ATD(amount of telomeric DNA) and TSR(telomere shortening rate; TSR calculated from the amount

of telomeric DNA of 5 wks and that of 3 wks).

™ Values (Means+S.D.) with different superscripts within row significantly differ (P<0.05).
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Table 4. The effect of vitamin supplements on the amount of telomeric DNA of tissues in broiler chickens at Swks

Tissues \ Treatments Con Vit C Vit E Vit C+E P-value
Liver 2.3940.17° 2.55+0.21% 2.61+0.26" 2.68+0.25° 0.0211
Spleen 2.4740.30 2.68+0.20 2.63+0.34 2.65+0.29 0.3280
Testis 2.7140.19 2.87+0.08 2.91+0.16 2.83+0.13 0.1242

Con(control), Vit C(vitamin C supplement, 200 mg/kg feed), Vit E(vitamin E supplement, 100 mg/kg feed), Vit C+E(vitamin C 200 mg/kg

and E 100 mg/kg feed supplement).

** Values (MeansS.D.) with different superscripts within row significantly differ (P<0.05).
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Table 5. The effect of vitamin supplements on the rates of DNA fragmentation of lymphocytes in broiler chickens at 5 weeks

Items \\ Treatments Con Vit C Vit E Vit C+E P-value
% in tail 38.5545.08° 27.19+3.78° 26.19+3.16° 27.18+6.18° <.0001
Tail moment 59.99+9.47° 51.04+10.04® 40.58+10.72° 41.7018.90° 0.0034
Olive moment 41.42+5.06° 30.41+5.64° 23.6146.65° 28.19+10.31° <.0001

Con(control), Vit C(vitamin C supplement, 200 mg/kg feed), Vit E(vitamin E supplement, 100 mg/kg feed), Vit C+E(vitamin C 200 mg/kg

and E 100 mg/kg feed supplement).

" Values (Means+S.D.) with different superscripts within row significantly differ (P<0.01).
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Table 6. The effect of vitamin supplements on mRNA expression levels of HMGCR, HSP70 and HSP90s of lymphocytes in broiler

chickens at 5 weeks

Con Vit C Vit E Vit C+E

Genes P-value
dCt Z*AACI dCt Z*AACt dCt 2*AACI ﬁCt Z*AACt

HMGCR 7.97+0.98° 1 8.63+0.45° 0.63 8.78+0.83° 0.57 10.7340.55° 0.15 <0.0001

HSP90-a 6.50+1.10° 1 7.88+0.88 0.38 8.26+0.86° 0.30 7.18+0.62% 0.62 0.0127

HSP90-83 5.14+0.97° 1 6.400.66™ 042 7.83+0.53" 0.15 6.84:0.99% 0.31 0.0004

HSP70 5.36+0.90 1 5.66+1.43 0.81 6.50+1.74 0.45 7.13+0.50 0.29 0.0841

Con(control), Vit C(vitamin C supplement, 200 mg/kg feed), Vit E(vitamin E supplement, 100 mg/kg feed), Vit C+E(vitamin C 200 mg/kg
and E 100 mg/kg feed supplement), HMGCR(hydroxyl-3-methyl-glutaryl coenzyme A reductase), HSP(heat shock protein).
**Values (Means+S.D.) with different superscripts within row significantly differ (P<0.05).

ACt is equal to the difference in threshold cycles for target and internal control gene (8 actin); 2

expression relative to the control.
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