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Comparison of Stress Response between Korean Native Chickens and Single Comb
White Leghoms subjected to a High Stocking Density

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

ABSTRACT With Single Comb White Leghorn (WL) and Korean Native Chicken (KNC) breeds, we compared the stress
response with chicken breeds that were subjected to a high stocking density. 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, HSP90-a, HSP90-f and
HMGCR genes were measured by quantitative real-time polymerase chain reaction in lymphocytes. There was no significant
difference between KNC and WL in body weight, weight gain, telomere shortening rate and DNA damage rate. However,
the growth rate significantly decreased in chickens raised under high stocking density conditions, as compared to the control
group. The telomere-shortening rate, DNA damage and HSPs expression of the lymphocytes were significantly higher in the
high stocking density group than the control. The stress condition and breeds had a significant effect on the expressions of
HSP70, HSP90-a. and HSP90-f in lymphocytes, except HMGCR. The stress response of WL was higher than that of KNC,
as analyzed to the expression of HSP70 and HSP90-o. Therefore, we concluded that the chickens which were exposed to a
high stocking density had increased the individual physiological stress response regardless of breeds, and White Leghorns are
more susceptible to stress condition than Korean Native Chickens.
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AlE Ztell B2 Zpo)7} e o2 Baw 3 itk(Yahav et

al., 1998; Deeb and Cahaner, 1999; Albentosa et al., 2003;
Fraisse and Cockrem, 2006; Cahaner et al., 2008; de Hass et
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FEEW(serotonin) T S VERdTE L B 1313AT (Bolhuis
et al., 2009; Uitdehaag et al., 2011; de Haas et al., 2013). ©]
i’ifﬂ ARES BT WAL FAA ] Blef ~Ew 2~ vk

b 525 gujste Aow 53], WAl g 1E(White
Leghom) Al%©] ZE=(Rhode Island Red) A&l H]3] ~E
gl vhg FA=rt svhe 23ES AlAISkaL itk (Albentosa
et al., 2003; Fraisse®} Cockrem, 2006; Star et al., 2008a; Star
et al., 2008b; Uitdehaag et al., 2011). T3, A S350 w2
NFsrt Age NALTE ~Ed 2~ v ert o= 2
= AABEL e, 2 AokA|(Red Jungle Fowl)t B
(village fowl) L @;‘l H2UHE ez g ~EY X~ Rk
T = l Mgt A3, df skt A%, € A
?%Eﬂi Zi_ﬂﬂ_/: cHZ(HSP 70) 5 BE A

2EY 2~ Z]JMW A8 Bedrt opA Bl EFA Bl
2Ed 2o B& RsH BRSste Fds BT (Solei-
mani et al., 2011).

o] 2EY A g F s EA et WHe R A A
o Y5 F HEol| mE A X BT ~Ed 2~ #H A
A £4] 2dE] Wt Y5 TAeke ol Utk ~E
g2~ g B PgF FA4Y BHere lE 25 g9 B
0724 F-5 wh-gol digh A F4o] A Wy olm(Al-

bentosa et al., 2003; Fraisse2} Cockrem, 2006; Zimmerman
et al., 2006; Uitdehaag et al., 2008, 2009), ~E#]|~9} #&
g Aeld 734 B EHozE g et xF
(Mashaly et al., 1984; Zulkifli et al., 1999; Thaxton et al.,
2006; Turkyilmaz, 2008; Kang et al., 2011; Soleimani et al.,
2011), €% FE|FZXHE s (Mashaly et al., 1984; Korte
et al., 2005; de Haas et al., 2013, Fraisse®} Cockrem, 2006;
Mack et al., 2013), &4t} @
(Munck et al., 1984; Star et al., 2008a), 8%} 3,5,3 -triiodo-
thyronine “&=(Yahav et al., 1998; Uni et al., 2001; Star et al.,
2008a; Mack et al., 2013) & M ZEW(5-HT) & %(Bolhuis
et al., 2009; Uitdehaag et al., 2011; de Haas et al., 2013)2]
4 5ol gl 2= vk o] el AlXE f =]
(telomere) 3-8, DNA &/& 2 & 2E# 2 Tl (heat
shock protein)e] & &7} 22 DNA & EAEo| 79
iEaﬂé%ﬂ = R H 2 2] FAo|tkSohn
. 2012). QAA] ¢ TEH-E XA st HEZv]o]= Al
?301 Aol wet 2ozt RJOW—‘:— ), dEn]oje] 2}
FFE =3p7h gl ek e, ol A H e
A S 8L AR 29l oA B dFE dent
(Meeker and Coffey, 1997; Cottliar and Slavutsky, 2001; Von

AHantioxidant uric acid) &%=

G &

fr J-IN' R

Zglinicki, 2002; Richter and Proctor, 2007; ©]%13] &, 2008;
£A1% 5, 2011; £A1% 5, 2013). o] g
53], e

3 89% %

UAbe} 22 AL 2B 2v) da2njo] {4
7H53F AlZ1tkar dck(Beloor et al., 2010; Sohn et al, 2012).
AE2] 3 ] DNA £48 3k ~AEg A k3 FJ =2 7
Aoz e 4 gl A ELQ], Ao ~Ed 2 991 7}
3 =™, Al EAHapoptosis)7F 71 %0] DNA £4}(fragmen-
tation) =7} F23] S7FETtHChen et al., 2007). ©]} ¢
Eol 2 JiA 9] 2EH A Bk A EE AFA o el
F UE 42 EAZA heat shock protein(HSP) AlE 2]
AL 2 hydroxyl-3-methyl-glutaryl coenzyme A reductase
(HMGCR) #3#ke] wrd go] Al x =t Sl slo]
ME d 2Ef 2 w3 Biste] o5 x50 dE o]
453 I th(Kregel, 2002; Gornati et al., 2004; Beloor et al.,
2010; Soleimani et al., 2011; Sohn et al., 2012).

mebA B AFellMe "ol 5 1t 2Eds e H e
£ Az 6‘3‘ e 2 A g 2 Fo] thet
2 & Absslal, DAk e

FZ U 2B A HEE vl B8] ko] At
Flste] Abs FQ1 o Ay g
a <=7)(Single Comb White Leghorn) 825 2 &=t 7|
e A2AF Q45 vlw o g it AlFAES F
5 32 EETGI em’/F) B 27540
em¥P)E BElsta, 5057874 1053 AFSatdth 2@

F Al A 3] 2 AlE & 2 Al AElo] 9]
d 7 AW 2 4 Alolx] PRl E 7 T 90 cm(W) x
90 em(L) x 66 cm(H)2] ™ wE|2]d Alo| x| A AL}
R, AR Hole A AR eH, HE dele 1643
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daujo] gaF B4 gl 7k vt 9 WA 223 o
o2 31 on, DNA 2 HSPs £41& o 2 RE Alg
£ w5t o] &aisith 42 4079 2 5078 W) @
H FAR R 1074 FESt] 2 JRAlY] o Ao RE
NDotRar, 2 225 A1 T5 Wl 50730 5L A
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2. Telomeric DNA &tzk 24

g A3 BAW(Fluorescence in situ Hybridization; FISH)
= gt FE] A F Axe] A, WP = F
g]&te] o] g3ttt Eal® Al EE 0.06M KCl(Sigma Chem,
St Louis, MO, USA)Z o] &3lc] ALofA] 155{} A7 A
2]3}aL, ©]% methanol®} acetic acid7} 3:12 &3Hd 179
o= 17 AP U, 38 AE M 5 AT Sefo
= Slofl olmme TS ALEAT. W 9] 7 2L
AF F D-PBS(Gibco, Invitrogen Corp. Grand Island, N.Y,
USA) &l o2 A23F th-g Ad3}a, RPMI 1640(Gibco) i
Aoz YA F 0.9% sodium citrate(Sigma Chem) £
o A9 A, 29 A s 52 o
1 FES AFSI T A2 Seko]l= EE-S RNase(Boeh-
ringer Mannheim, Indianapolis, IN, USA)Z 2] &, ot
= g AZ2AR F FISH AlFskith A3 A2l Hyb-
ridization -8-(13 pL formamide, 5 pL hybridization buffer,
200 ng chicken telomeric DNA probe)S Hojrtz] 11, 85T
A SEZE AAAIZL F, 38.5T A 12413 1/ =38k
A3 Agld FE-E 2x SSCol 72C, 583F HE]skaL, PN
buffer(0.1% sodium phosphate, 0.1% Nonidet P-40)=Z A2 g+
T 34 A3 PR E 98] anti-digoxigenin-fluorescein(Boeh-
ringer Mannheim) 2.2 38.5ColA 30&3t ¥HS-A]Z T} PN
buffer2 A2 7423t 322 propidium iodide solution(Sigma
Chem)o.2 AAsta, A= sltfe] E(WIB filter) S F
R JZ} 1] 7 (Model AX-70, Olympus, Tokyo, Japan)2-
2 A3 T e BEsknh #EE qleoje] 1] s
= E]X]E—i 7142 Model DP-70, Olympus, Tokyo, Japan)Z &
Fota, o5 AFE A F owA] B4 L2 I (Meta-
Morph®, UIC, Pennsylvania, USA)S o] &3] 7] ¥ H 4
1007] o] g AEZZ thdo 2 & the] telomeric DNA &

& 2959,

=

3. DNA &4 &4

DNA €482 Comet assay® w2319t 1% agrose®
=33 EElel=d NI 0.5% low melting point agarose
(LMPA)E 1.75% £33 899 Hojwe] TS A 23}
3, o5 WA dEE 23 22 25 T4 1% LMPA

2 Z¥3 T 47T lysis solution(2.5 M NaCl, 100 mM diso-

t
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dium EDTA, 10 mM Trizma base)oll 60%3t 2=]3}31t}.
Lysis solution= A| 73t T2, H7]9% A=<l electrophoresis
buffer(pH>13)E A1, 10& F= x,;x] gk & 25V, 300
mAZ 3083 79 B3tk 29 &8k == propidium
iodide solution®. 2 5%-7F GAsta, W 2AGFE FA T
P AnFd o g2 FEsIT BH5E S vAE R
ZHgsta, 7iA E 20702] HEE Ul/d S 2 Comet Score soft-
ware v1.5(TriTek Corp. Sumerduck, VA, USA)Z 2313
o} #4 =0 2 & tail Y DNA 3H+8(% DNA in tail; tail
intensity/total comet intensity x 100), tail Ul DNA 33 Etail
moment; % DNA in tail x tail length) ¥ S2]H ZHE
(olive moment; tail intensity X total length/total comet inten-
sity) 2 ZAVSIS

4. HSP ¥ HMGCR ®&AL 2 24

A@AIES] HSPs ¥ HMGCR 34} &d 45 93t
of A ] Yo 2TE RNAS Eatich A8 4
topaque(Sigma Chem)S- ©]-83l] &5 HEFE
Ba] g w3 A E= QlAamp® RNA Blood Mini Kit(Qiagen
GmbH, Hilden, Germany)Z- ©|-8-3l>] RNAE FZ3}31, cDNA
£ 333199tk Real-time PCRS 913} primer |22 reference
gene(Actin) 3 HSP70, 90-a, 90-p 2 HMGCRS %37 4
ZHtarget gene) = 31 primer-dimer7} FAAE A F=E A2t
311 THTable 1). Quantitative PCR-2 real-time PCR machine
(Model LC480, Roche, Mannheim, Germany)s ©]-&3}]
¢DNA 5 pL(10 ng/uL), primer(5 pmol/uL) Z+2} 0.5 uL, SYBR
Green(Roche, GmbH, Mannheim, Germany) 10 uL, ddH,O 5
ULE Yol H= volumeo] 20 pLo] %= 3}, 95Tol|A
5% Agste] Hx WA F 95T 10% WA, 60T 30%
Agh 72T 1027 A% WS-8 403] wHasphHA] 8] = 4
A1ZF @33 U™l Tm 2ke] 2742 LightCycler™ 480
software v1.5(Roche Diagnostics, GmbH, Mannheim, Germany)
£ o] &3t EA5I3Ath Reference genes ©]-8-3F 7+ 34
ARl AthA A% ZEe Livak® Schmittgen(2001)°] A
Algk 2 2t i o 2 BAEech

b, E4 &4

A& 2t A, telomeric DNA €3, DNA <73-&, HSPs
% HMGCR 3z} 2@ &o] A4 £42 2 x 2 2% AJ¥
AA w2} SAS A F7]1A](SAS Institute Inc., Cary, NC,
USA)2] GLM procedureS ©| &3] 5 7H A A= 7H
2 FF x AN B itk frolide Ak, el A
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Table 1. The primers of HSPs for the semi-quantitative reverse transcription polymerase chain reaction

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

Forward ATGCTAATGGTATCCTGAACG

HSP70 145 60
Reverse TCCTCTGCTTTGTATTTCTCTG
Forward CAGAAGATGAAGAGAAGAAGA

HSP90a 133 60
Reverse GGAGAAGTTACCAAGCGATT
Forward TGTAGTAATGGCGAACCTAA

HSP90P 84 60
Reverse TCAGAGCGTAAGACCTAAC
Forward GAGGCAGAGCAAGATGAAG

HMGCR 113 60
Reverse GCAGGACAGTAGGTGAGT

. Forward CCACCGCAAATGCTTCTA

Actin 96 60

Reverse GCCAATCTCGTCTTGTTTTATG

1. UAF AEE|A0| 2 %% o A wi

5 A sHRNC) 2 B
@ A% A0 e B2 W 0ETs 3
o A%2] WSS Table 26] AAIslLeh A1
S99l 9101 KNCSH WLel BE 1 Aol G Ao
UERgol), T EE F3 WAl mE sEdaTE Uz

Toll Blsl frelgt ATl S YERHATHP<0.01). A
Ll ofye} Abs 25, o], go] Al B FxA g
7 5 ot oA AleF 2B A0 5] YAk TEof v
1S MA= AeR de{A UTh(Thaxton et al., 2006;
Zimmerman et al., 2006; Delezie et al., 2007; Keles et al.,
2010). 53] nEE ALSO] 75, BRAedA AT 2 A
B AF e daint opyel, v o] JHA A Wl
7t & At s8] Aske Z#ighttal 519 th(Shanawany,
1988; Beloor et al., 2010). T3+ 12 AEH XA A =&
| AkA 9 o~?— AR AR SAIE AR, 3

Table 2. Analysis of variances for the factors affecting to the body weights and weight gains of Korean Native Chickens (KNC) and

White Leghorns (WL) in different stocking density

Breed Stocking density 40 weeks 50 weeks Gain (40~50)
Control 1,677.54+53.81 1,566.00+93.43" 133.50+49.47°
KNE High 1,652.95+33.81 1,282.97+37.84° 370.25+37.02%
WL Control 1,735.54+34.84 1,575.38437.83" 150.14+23.20°
High 1,757.93+£25.55 1,205.77+35.99° 508.87+34.68"
Breed means
KNC 1,665.24+29.80° 1,424.48434.66 251.87+28.39
WL 1,746.73+£20.75* 1,390.58+36.70 329.50+20.74
Stocking density
Control 1,706.55+31.34 1,570.68+34.83" 141.82+24.17°
High 1,705.44+20.99 1,244.37+26.94° 439.56+25.36"
Breed(B) : N.S N.S
Stocking(S) N.S ** ”
BxS' NS NS NS

*® Values (means+S.D) with different superscripts within the same column significantly differ (P<0.05).

! BxS is interaction effect of breed and stocking density.
" P<0.05, " P<0.01.
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d 5 A9 BRE AL A Y AatE 2ydtia ¢
THUsayran et al, 2001; Lin et al., 2004; Mashaly et al.,
2004). 3HH, Se] o e 2Tt FF 3F YA | v
A& Gl gt A=A A& AEAE TAISL, &
2Ed|2 3 LPS A2lol] mE AlR A, AT, AdE,
Fz} TS Wl gk uh A glol] mE Al 3t vkg
o] fFARHA L, T4 REE e lo] U7 FAlA
7t eFzte] 2pol7} U-S-S ANAISHIATK(Star et al., 2008b).
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Table 3. Analysis of variances for the factors affecting to the relative amount of telomeric DNA of chicken tissues in Korean Native
Chickens (KNC) and White Leghorns (WL) with different stocking density

Stocking Blood Liver Spleen Ovary
Breed  jensity 40 wks 50 wks Telomere (50 wks) (50 wks) (50 wks)
shortening rate
KNC Control 1.69+0.03 1.59+0.04° 0.18+0.04° 1.42+0.04 1.47+0.03 1.74+0.05
High 1.67+0.03 1.3040.03" 0.33+0.02° 1.36=0.06 1.32+0.05 1.82+0.06
Control 1.77+0.04 1.59+0.03° 0.17+0.03° 1.49+0.04 1.44+0.08 1.88+0.05
High 1.73£0.02 1.4040.03" 0.320.02° 1.4120.05 1.32+0.04 1.76£0.03
Breed means
KNC 1.67+0.03° 1.38+0.04° 0.29+0.03 1.39£0.05 1.40+0.04 1.78+0.06
WL 1.74+0.03* 1.48+0.03° 0.26+0.03 1.45+0.05 1.38+0.06 1.820.04
Stocking density
Control 1.73£0.04 1.59+0.04 0.17+0.04° 1.39£0.05 1.45+0.04° 1.78+0.06
High 1.70+0.03 1.34+0.03" 0.32+0.02° 1.45+0.05 1.32+0.04° 1.82+0.04
Breed(B) ! * N.S NS N.S N.S
Stocking(S) N.S ” ” N.S ’ N.S
BxS! N.S N.S N.S N.S N.S N.S

*® Values (means+S.D) with different superscripts within the same column significantly differ (P<0.05).

' BxS is interaction effect of breed and stocking density.
* P<0.05, ™ P<0.01.
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Aol e & 7 DNA &4 d
H e AR 2T 7k ~Ed| 2~ kg
AEE AR A Y HEZ ] DNA <3828 Comet assay
Hog EX35la, oo ZAIE Table 49 AASAT) vt
o2 A Ee] AE#H 2 =EHW A EES] DNA &4
o] §43| S7I=°] apoptosis”} 7€ tHChen et al., 2007;
Sohn et al., 2012). W2FA A EZL] DNA &/3& 4L ~E
d2 e J=E Aoz e ¢ e AREA
Comet assayt DNA 3= =5 B2 3ot} Comet
assay®] 4] Fto. 2 A & tjH] DNA J—]’*’"ﬁ‘a vYehl=
% DNA in tail, tail Y] DNA A4 &2 A#|A|3}+= Tail Moment
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Z7H7]= Ao Ho|ul, WL KNC 3t

A £ FEe] Aol e

E AFo A 293 heat shock protein(HSP)E2 744
sE s 53] @ 2Ed 2ol Whglo] Y Sol v
Z Eo]|31(Schlesinger, 1986; Zulkifli et al., 2002), hydroxyl-
3-methyl-glutaryl coenzyme A reductase(HMGCR)+ cortisol
o] S -3k QAo tH(Gormnati et al., 2004). W}
A JRA ] 2Ed 2~ F =7} EolA|™, HSP 3 HMGCRS]
W go| FUFoR, Ao A AEHA FEE
7Fed 4 = HxEl 31 tHGomati et al., 2004; Beloor
et al.,, 2010; Sohn et al., 2012). Wb & AP = o &
T 8% ARl o2 (bl "o gl 3F Aoy
E{ HSP70, HSP90-a, HSP90-8 ¥ HMGCR -f3A}2] mRNA
W &S A Hlaste] o]e] 23S Table 59} 60l A48t

Table 4. Analysis of variances for the factors affecting to the DNA fragmentation of chicken blood cells by the Comet-assay in Korean
Native Chickens (KNC) and White Leghoms (WL) with different stocking density

Breed Stocking density % in tail Tail moment Olive moment
Control 37.02+1.27% 39.1543.55% 42.78+6.42%°
KNC High 49.46+3.32° 46.74+5.22° 53.4147.99°
Control 33.90+1.31° 33.84+3.55" 29.25+3.01°
Wt High 44.91+1 27* 48.42+2.58° 64.05+3.08"
Breed means
KNC 43.8142.29 43.29+4.39 48.28+7.21
WL 39.40+1.29 41.13+3.07 46.65+3.05
Stocking density
Control 35.46+1.29° 36.50:4.39° 36.01+7.21°
High 47.39+2.30° 47.5043.07° 58.24+3.04°
Breed(B) N.S N.S N.S
Stocking(S) " ” "
BxS! N.S N.S N.S

*> Values (meansS.D) with different superscripts within the same column significantly differ (P<0.05).

' BxS is interaction effect of breed and stocking density.
™ P<0.01.
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Table 5. Analysis of variances for the factors affecting to the expression of HMGCR and HSPs genes of liver cells in Korean Native
Chickens (KNC) and White Leghorns (WL) with different stocking density

Sources HMGCR HSP90-a HSP90-f HSP70

Breed means

KNC 2.55+030°  (1.54) 10.36£0.48"  (4.89) —2.13+0.42° (2.75) 3.96+0.36" (2.35)

WL 2.65+0.27 (1) 12.57+0.04* ) —1.58+0.16* (1) 5.20+0.35% €))
Stocking density

Control 2.55+0.46 (1 12.08+0.23* ) —2.15+0.21 ) 5.31+0.30* (1

High 2.13+0.46 (1.65) 10.82+0.45°  (7.44) —2.43+0.37  (0.80) 3.99+0.41° (2.86)
Breed(B) N.S ” ” ”
Stocking(S) N.S ” N.S ”
BxS' N.S N.S N.S N.S

*® Values (means+S.D) with different superscripts within the same column significantly differ (P<0.05).
' BxS is interaction effect of breed and stocking density.

" ACt value which is equal to the difference in threshold cycles for target and internal control gene.
#2244 value which indicates the fold change in gene expression relative to the control.

" P<0.05, " P<0.01.

Table 6. Analysis of variances for the factors affecting to the expression of HMGCR and HSPs genes of lymphocytes in Korean Native
Chickens (KNC) and White Leghorns (WL) with different stocking density

Sources HMGCR HSP90-a HSP90-8 HSP70

Breed means

KNC 2.19+028" (127" 1038+039°  (3.59) —2.10£039° (2.72)  4.01+021°  (1.84)

WL 2.54+0.45 1) 12.23+0.16° 1) —1.55£0.17* (1) 4.97+0.26" 1)
Stocking density

Control 2.71+0.44 1) 12.30£0.21° ey 2.1140.21 1) 5.19+0.24° 1)

High 2012029  (1.50)  10.29+0.34>  (3.86) 243£035  (0.96)  3.85£0.24°  (2.38)
Breed(B) N.S ** * *
Stocking(S) N.S ” N.S **
BxS' N.S N.S N.S ’

** Values (means+S.D) with different superscripts within the same column significantly differ (P<0.05).
! BxS is interaction effect of breed and stocking density.

" ACt value which is equal to the difference in threshold cycles for target and internal control gene.
#244¢ valye which indicates the fold change in gene expression relative to the control.

* P<0.05, ™ P<0.01.

Aot ¥4 A3zl WL} KNC2] HSP70, HSP90-o, HSP90-B Tl o] ~EY A AT FAZ EHA AL oY, Sohn &
9! HMGCR frzke] & odo] doja} 7k 224]o 4] A9 (2012)& HSP90-0. -FA A} W& o] WAl A~EG 2o 2]

A A3 FeE B9 o, HMGCRS A9k o e A ZA Y2 AAIg v} 2131, Soleimani 5(2011)2 @ 2E
TSI %5 FE AL R 2F E g Ale] & o gl2ol] 9lo} HSP70°] 423t ~Ed 2~ FAYS B3l

ERATE #% 7t 9lo] KNC7F WLell H]&te] HSP90-q, th 2 AFoME YA 2EY 20| up2 HSP Al wh
HSP90-p B HSP709] 32 T &o] fFoA o= =7 | 2 % HSP70 ¥ HSP90-a Wro| fre]4 Afo]& Holal glo]
Ehda, % AR A2 diZ&ol Bls] HSP90-o B ol ATET AN AFE Hola ith o3 2E
HSP709] & &o] =7 Uepsith 5e] HSP AlE & <1 EU & Table 794 HAl] W& FF 8 ~EH 2~ vhg
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Table 7. Comparison of stress response for the stocking density between Korean Native Chickens and White Leghorns as analyzed

with expressions of HMGCR and HSPs genes of lymphocytes

Korean Native Chicken

White Leghorn

Control High density Control High density
ACt bR ACt P ACt b ACt P
HMGCR 2.4140.32 1 1.97+0.25 1.36 3.02+0.56 1 2.05+0.34 1.96
HSP90-a  11.3620.30° 1 9.40+0.50° 3.89 13.26+0.13" 1 11.20+0.17° 4.17
HSP90-p  —2.76+0.22 1 -3.23+0.56 1.38 ~1.46+0.21 1 -1.63+0.13 1.13
HSP70 4.43+0.16 1 3.74+0.27 1.62 5.97+0.31° ‘1 3.97+0.21° 4.00

* Values (means+S.D) with different superscripts within the same row in each breed significantly differ (P<0.05).
ACt is equal to the difference in threshold cycles for target and internal control gene.

27A Act

FEE HSPs HHEE AASAT. B4 2y, & 25 &2
3] WAlel uhg} HSP90-a -4} & o] fojdoz F7}
319131, HSP709] 73-9-, WL AR zto] & Hglom, wh-g

=t o)
g Aol EFH 9 AL BHadYE ddeE 4
2EY 2 kg RS vl BA%E Ao ® fAE A
£ HY &, 5Y 9% 2 TY ATY FEES E 2E
et 272 vlw FAg vl BE 4 F9] of
A 2 ETHSC ST MEsid 248 BRdeld Bl
HSP709] Wad&o] =3kt & 2Ed x| e v 4
e A8 Brdrt @Ak A4 vt sielo
(Soleimani et al., 2011). ©]5+e] B2 AFA He 5 L
AE It E AeYo FHA Aot e B, o

Eol oAl @ A EFHEC| BEYeld Hls) €F
3 =2 d A88E /HHua s tiYahav et al., 1998;
Deeb and Cahaner, 1999; Zulkifli et al., 1999; Sandercock et
al., 2006; Cahaner et al., 2008). YWt o7 Mt 855 =
el 7ol XaE Ao ~Ed| 2~ vEg F 7 2FA AJH
o] HAISCl &l FiAe® & Zow dHAT vk
g WA a2 AlSH A 2B A AR vl alel
Mz % 5700 e ARt ofye}, Ay 24 £4
£ A A AR 7} FAA ] HlE] ~E# 2~ vEg H =
7} 9izdslcl . 319 tH( Albentosa et al., 2003; Fraisse and
Cockrem, 2006; Star et al., 2008a; Bolhuis et al., 2009;
Uitdehaag et al., 2011; de Haas et al., 2013). ©]’d2] ZA3}E
< TH3k B wf, T BAgle] Holl o] nEE AN
o] MANE 77 FAH ~EH A 2A9S AASla,
EFF 1 2EY 2 v A B4 &5 7 thde] Ao

o}, YHA o2 WLo| KNCo|| H]|3| ~E#| 20 B}t

=

indicates the fold change in gene expression relative to the control.
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