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ABSTRACT This study was performed to investigate the effect of mixed rearing of male and female chickens on the stress
response in Korean native chickens. To identify the degree of the stress response, heterophil-lymphocyte ratio (H/L ratio),
heat shock protein genes (HSPs) expression, and intracellular nuclear DNA damage rate were analyzed before and after the
mixed rearing of male and female chickens. The results showed that the H/L ratio of chickens after mixing males and females
was more than thrice as higher than before mixing (P<0.001), but the differences between males and females were not
significant. HSP-70, HSP90-a, and HSP90-f expression levels were 2.5 to 3.4 times higher after mixing male and female
chickens, compared to before mixing (P<0.01). In the mixed rearing of male and female chickens, the increase in HSPs
expression in females was higher than in males. Comet indicators in intracellular DNA damage rate analysis showed a
significant increase after mixing male and female chickens compared to before mixing (P<0.001). However, there was no
significant difference between males and females with respect to DNA damage rate. Taken together, these results suggest that

male and female mixed rearing acts as a strong external stressor in both male and female chickens.

(Key words: Korean native chicken, male-female mixed rearing, stress response, H/L ratio, HSP, DNA damage rate)
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Table 1. The primers of HSPs for the quantitative real-time PCR

Genes Primer Sequence(5'-3") Size (bp) Tm (C)
Forward GCGCATTGGAGCGGCTGTGT

RPL27 81 60
Reverse CCTTCCGTGGGTAGCGGTCG
Forward TCCTCTGCTTTGTATTTCTCTG

HSP-70 145 60
Reverse ATGCTAATGGTATCCTGAACG
Forward GGAGAAGTTACCAAGCGATT

HSP-900. 133 60
Reverse CAGAAGATGAAGAAGAGAAGAAGA
Forward GCAGGACAGTAGGTGAGT

HSP-908 113 60
Reverse GAGGCAGAGCAAGATGAAG
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Table 2. H/L ratios of Korean native chickens before and after
mixed rearing of male and female chickens

Rearing Sex n H/L ratio
Female 44 0.330.17°
Before mixed rearing
Male 41 0.35£0.22°
Female 40 0.99+0.40%
After mixed rearing
Male 34 0.8840.43"
Male and female mixed rearing (R)
Before 85 0.34x0.19°
After 74 0.94+0.41°
P-values <0.0001
Sex (S)
Female 84 0.64+0.44
Male 75 0.59+0.42
P-values 04114
P-values of R x S 0.1766

** Values with different superscripts in column significantly differ.
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Fig. 1. Heterophils and lymphocytes in Korean native chicken blood.

The values of H/L ratio are 0.2(a), 0.63(b), 0.89(c), and 1.11(d).
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Table 3. Expressions of HSP genes before and after mixed rearing of male and female chickens in Korean native chicken

HSP-70 HSP-90a. HSP-908
Rearing Sex
ACt 2»/\/\0 AC’[ 2-/\/\Cl ACt 2-/\/\Ct
Female 1.08+1.10° 1.00 252743212 1.00 4.40+1.76" 1.00
Before mixed rearing
Male 0.25+1.32% 1.78 23.59+2.74% 3.20 3.54+1.09" 1.82
Female —1.28+1.25° 5.13 21.7642.46° 11.39 2.44+0 88 3.89
After mixed rearing
Male —0.41+1.34* 281 23.59+2.79% 3.20 2.95+1.37% 2.73
Male and female mixed rearing (R)
Before 0.70+1.26" 1.00 24.49+3.09* 1.00 4.00+1.53" 1.00
After —0.811.36" 2.85 22.7442.77° 3.36 2.71£1.19° 245
P-values 0.0038 <0.0001 <0.0001
Sex (S)
Female —0.20+1.67 1.00 23.3743.31 1.00 3.33+1.66 1.00
Male —0.16+1.36 0.97 23.59+2.74 0.86 3.18+1.29 1.11
P-values 0.5453 0.8210 0.5511
P-values of R x S 0.0038 0.0158 0.0020

ACt values are equal to the difference in threshold cycles for target and internal control gene. The values of 2

change in gene expression relative to the control.

*7¢ Values with different superscripts in column significantly differ.
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Table 4. Intra-cellular nuclear DNA damage of Korean native chickens before and after mixed rearing of male and female chickens

Rearing Sex % DNA in tail Tail moment Olive moment
Female 14.32+1.71° 18.14+1.95° 20.80+1.45°
Before mixed rearing
Male 14.41+1.92° 18.43+1.84° 20.91+1.45°
Female 35.39+3.34° 81.15+8.11° 82.79+7.51°
After mixed rearing
Male 36.43+2.39° 82.84+6.32° 83.10+7.84°
Male and female mixed rearing (R)
Before 14.37+1.80° 18.27+1.90° 20.85+1.44°
After 35.8842.96" 81.95+7.32° 82.94+7.63"
P-values <0.0001 <0.0001 <0.0001
Sex (S)
Female 24.29+10.89 47.95432.14 50.13431.56
Male 25.42+11.29 50.63+32.74 52.00+31.79
P-values 0.1333 0.2285 0.8032
P-values of R x S 0.1939 0.3841 0.9048

*® Values with different superscripts in column significantly differ.
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Fig. 2. The patterns of DNA migration by comet assay in Korean native chicken lymphocytes.
The values of % DNA in tail are 11.58(a), 35.52(b), 50.49(c), and 94.38(d).
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