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ABSTRACT This study was conducted to compare the production performance and stress response of chickens kept in the
conventional cages and floor pens. 491 female White Leghorns were used in this study, and their production characteristics
and stress response indicators were analyzed from 34 to 43 weeks of age. The results showed that there was no significant
difference in survival rate, hen-day egg production, and body weight between the chickens kept in the conventional cages
and those kept in the floor pens. The chickens kept in the conventional cages had a significantly higher egg weight and
egg quality compared with those kept in the floor pens (P<0.01). The amount of telomeric DNA in lymphocytes was
significantly higher in the chickens kept in floor pens than in those kept in conventional cages (P<0.05). The
heterophil-lymphocyte ratio, HSP-90f gene expression level, and DNA damage rate significantly increased in chickens kept
in the conventional cages, as compared to the chickens kept in floor pens (P<0.01). In conclusion, there seems to be no
difference in the production performance between chickens kept in conventional cages and those kept in floor pens.
Furthermore, chickens kept in conventional cages had higher stress response values than those kept in floor pens for all stress
response indicators. Therefore, conventional cage types are considered to be a more stressful environment for chickens than
floor pens, regardless of the production performance of the chickens.

(Key words: White Leghorn, conventional cages, floor pens, production performance, stress response)
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Table 1. Survival rate, body weights and egg production of White Leghorns kept in conventional cages and floor-pens

Body weight (g)

Ave. hen-day egg

. Survival rate from
Housing types

Weight gain fi .
cight gain from production from

34 to 43 wks (%) 30 wks 40 wks 30 to 40 wks (g) 34 to 43wks (%)
Cages 99.3 1,393.8+150.4 1,572.7£137.4 178.9+106.8 80.7+5.9
Floor-pens 99.1 1,412.6£130.6 1,592.9+114.0 180.3+98.1 78.3+1.8
P-values 0.6449 0.5850 0.9638 0.2596

Values are meantstandard deviation.
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Fig. 1. Hen-day egg productions from 34 to 43wks in White
Leghorns kept in conventional cages and floor-pens.

Al =L AEES Holtka B33 ¥hH(Mench et al., 1986;
Sohn et al,, 2011), R = Alo|A] AL 7HAIEC] BAF A
AAEET 4 =& A A S Yepiitha ®ash]
%= 3}a(Koelkebeck and Cain, 1984; Koelkebeck et al., 1987;
Stanley et al.,, 2013), A||A| &} FA} AR 7hol] AbeHg-<] Apo]
7} gt = B 1159 tH(Anderson and Adams, 1994; Singh
et al, 2009). ¥ AFo|A = AL AFST Alo|A] ALST
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Table 2. Egg quality of 43-week-old White Leghorns kept in conventional cages and floor-pens

Housing types Egg (\;/)eight Egchliliell Albm(n;lrin;leight Haugh unit York color thiflflis:hzlrlnn) vljegigghsth?:)
Cages 63.2+4.4° 68.243.0° 9.942.1° 96.9+9.9 8.0+0.7 0.35+0.03 9.240.8°
Floor-pens 60.6+3.9° 66.4+3.9° 9.2+1.7° 94.449 3 7.840.9 0.35+0.03 8.4+0.7°
P-values <0.0001 0.0005 0.0137 0.0707 0.1043 0.1505 <0.0001

Values are meantstandard deviation.
The different superscripts within column significantly differ.
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AR b, W GEE 95]e] AL Absro] Al
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3t ) th(Mench et al., 1986; Koelkebeck et al., 1987; Singh
et al., 2009; Stanley et al., 2013). wekx] AL A e ol
w2 Aol F44 SHoA = W 285 W77} o
29U, fAAQl Sl M= Ao|A| Aoz AAket Al
o] A& ALgBte] A4keh Al vlal 453 ek A
o7 B1% 3 JriEllen et al., 2000; De Reu et al., 2005;
Stanley et al., 2013).

2. AL AO|X| AR THA| ZHe| AERA BIS HE
H|m

AolA AHg g FAL ARS FEj 7} #OE T ~EH
WS Aol mRe 9IS AvEux dzujo] iE,
H/L ratio, HSP %14} 4d & 2 DNA £4E< vl £4
SHth BE B2 435770 A3 AN ELE difez
skt

AAL AHS e AR JiAIEe] 2o g B3]
1, 0|59 i TS Table 3¢ A|AeHATE 24 A3}
B35 NAE] Y | NPT M 2o Fd2u|o] {EL
B 1.65% B =], BAL AR THAIE] Alo]A] AS AHA)
S vl FolsHA =2 &S JYERNATHP<0.05).
AEZ ) dzZno] g2 Aido] St e} AFAATA
ZHsl=t(Harley et al,, 1992), AHS- 43} 28 914 317
[g15o] danjo] A5EF & mff- 2 JIFS A=
Aoz A& JTHSohn et al., 2012; Sohn and Subramani,
2014; Cho et al., 2016). 53], NI M Ee W2} YA

Table 3. The relative amount of telomeric DNA and ratio of
heterophils to lymphocytes (H/L ratio) of White Leghorns kept
in conventional cages and floor-pens

Amount of telomeric

Housing types DNA (%) H/L ratio

Cages 1.63£0.09° 0.48+0.03"

Floor-pens 1.66+0.08° 0.40:£0.08°
P-values 0.0213 <0.0001

Values are meantstandard deviation.
The different superscripts within column significantly differ.
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(Singh et al., 1988; Nandhakumar et al., 2011). Comet assay
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Table 4. Gene expression levels of heat shock proteins (HSP) of White Leghorns kept in conventional cages and floor-pens

HSP-70 HSP-900. HSP-90p
Housing types
ACt 2 40e ACt 2 4na ACt A
Cages 3.21+1.22 1.25 —17.84+1.81 1.05 —0.4620.72° 1.78
Floor-pens 3.53+1.36 1.00 —17.77+3.06 1.00 0.37£1.96 1.00
P-values 0.2020 0.8927 0.0045

Values are meantstandard deviation.
The different superscripts within column significantly differ.

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

27AACt

values which indicate the fold change in gene expression relative to the control.
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Table 5. The intra-cellular nuclear DNA damage rate of White Leghorns kept in conventional cages and floor-pens

Housing types % DNA in tail

Tail moment Olive moment

Cages 5.17+0.80° 6.28+1.55° 7.51+1.42°
Floor-pens 4.26+0.56 5.34+1.72° 542£1.17°
P-values <0.0001 0.0021 <0.0001

Values are meantstandard deviation.
The different superscripts within column significantly differ.
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