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idla)s Steinmann) SOD Llis Juaxd ) (g2 Lo dy8 500850 3l a9 peroxynitrite

(2004

Lo Lalt 308U Taliae Lallas 43l @l (o sy (ROS ls e Bliall Jaf e

degana (1 10ty Ofic sene bl 8 5208V Cilaliae sl el L chlaiia) b Loy
Slsawy ayils catalase (CAT) VBN apals SOD et il Lpai¥) 5200891 sl
w5a)s Altan) glutathione superoxide dismutase (GSH-Px) (ilislal) 28T 548

LaaiV) e 5auSY) Cilaliae de sans (2 (2010 3D Tan ; 20062 o3dka)s Lin 3 2003



17 @Al die (5 all Aea ) Glia (mny e padll s dn s 5l el G (B iall skl J3A &l el ALal il

uric Jsll (s glutathione (GSH) (sl glal) Gasdy IS8 sz Al el (h6l) addig
(2016 ey Attia ; 2014 «w3deys Torki ; 2010 w3deys Azad) <lislbidll, acid
Slisinse 85345 I g5 Lo el deal) Cipyla b 5ansY) chalias dadail il Coplaay
wdlays Azad ; 2006@ o3da)s Lin) oymais 5ausY) laliae oyl Lalis layin 5 Jidis; ROS
@oball aleal¥) 8 52y Ghlae cloilyl Llis 8 cpls el ai (el e a2l (2010
dleal i gidley caai Al galall 3 LU 8 GSH-Px 5 CAT Ll (midil 3 (el
2y L (2017 5Dy Zhang ;5 2016 wsdlas Liu) (w °33 5)la dapm (e b
o 7382 Byha dayy die i Gete ha aleaY zall (anas of (2009) 5355 Pamok

ceheall aall Wl 8 GSH-Px Llassaly ) oof Lag 21 524

g ) el sial) il Fa DY) 5008Y1 5,38 Galids) ) apal (g 5hal sleal) 535
Lol Lo Can 3208y labias (e aliaY) slanu uncoupling proteins (UCPs) (il
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A ¥V Al il sana (e 335akal aal) il i Lo Unglly 5 2SI e JS Jeaivdy 2l
ddie alaaiuly 14000 rpm dcyu e (31 5 sad (5aY) sl Glie e adll Ll Juail
o 20— 3ha dap e cbiag ((Hettich® MIKRO 120 centrifuge, Germany)
a1 o Liae SU Lansilly Y)Y i) padad 3 il 35S0 ol 8 G Lgalasiny
o Unslly 2S5 2 Lete Jaginds gball algadld ddayna (&) 25 583 2) Lsha 4 inid

RNA ol 55l men) padainy e Jilall s 3V el cudiid,
L) cfydall -3

oAl Cpdipa paii —1-3
o5eys Zhu 3 ey S5 Jo¥) clial) adad e JST 38 sy pdillg Guailly uadiall Gland) dopud
uadall Ganll dae

100 x =% adall Gand A
£l b g yumsall mndl 23

) (el dae
100 x - % i) A
Cuadall Ganll dae
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dldl) (anll dae
100 x =% F 8l A
£l b gl Gl 20

as enr sabd) IS8 BBl leanall ¢y SR (e )T taaly ag ety pagall (g agla

sadl) &ilypdiga J..,\.\:ﬂ -2-3
Gob oo by (il maaill jae Jing aals s e (1) gaill 358 JOA Cusen 1640 A
oY) deall sl degane JSI I gkl dae e AU gkl dae daud
Glua & ey deganse S (A )bl ()5 Gl oo sl s Glea s ad) (50 gl
Cangs U1 Jiall sabal saill Alage A e sl OIS laamgs aaly o yeny llly 030 Jaus i

Ayl sabnll dasgia paad

s Ao sene JS 3 UV diad) joalal saill 558 & el 13 lus o5 tApuudl) gadl) 4o

(2000 samudly adla) Aol Aalaall

(& )l s sl ) il i = (8 Josil s b ol 0 g s

100 x
(8ot g 0 8 i st s 8 0 250 )05

(%) Al gall) Aoy

canll clydisa a8 —3-3
oanl) 7 W) clpdige pasi L1-3-3
L e 5l P desane IS (3 J5Y) dial) el ) il Aalall 2l el <o)l
Aesad 12 Jiny Gl £l
Al 55l Lol anlod dxg)l JS Ao gene J90 el 138 Clua &5 rcilald) Sl Jaugia

HEN A DA e (leged 12) dusg
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5l Lm;(&)«sx@_ms\ Cilal) i8S
syl A gadall oae Jaiigia

= Lobyi JNA (§) cilall (e sl lgind) bauugia

S AR (e ced La B DA gkl aae hagie b Lle

Bjﬂ\eg\weﬁdS@w\ J):\H\ JJ;CAAC:}L! _
3yl ol aae

(Lek) L 8538 A ) gabal) ase Jaugia
(gamally abla) AN Al DA e dag el a5l JolS) sl 1) 7 1) o
:(2000

5l o2 JOIA miiall gl e lea
B5dl) Al dae X35l 538 A Y 2ae Janssia

100 x

=(%) Lo 8558 Qanl) ¢ ) Jae

Lassie Gl 3 A sana S (g laasy 43355 o) s DS (e ilin o5 sl (5 9 Janugia
gyl daaliny 3yl Jal&I oyl
Ghy Oyl degene IS Hph die jdgall 134 20X :gal) o Saalsl ANzl Jagia
s ol el

:(H.D) Gand) (e 3aalsl) ) ) lasgia

8yl oda 8 il Ganl) e lea)
8yl oda & LY) 2xe Jawigia

P(H.H) Gl cesaalsl)l A1 21 augia —o

sl o3a b gill) Q) 2ae e

5yl oda dglay 8 S 2ae

= L 5l (H.D)

= L 3l (H.H)

) JalSly Lesud Aesana S ol vie pdgall 13 203 sBaalgl) A Glasd) ANS Jauisia
2 e G_”atd\ Laudy Ganll daay dcanll () Jangie i A (e @iy G jaall daaliy)
Ao sana JS LY

Gob oo @l Ay paal) Zuality) 550 Jol< A gana JSpalal ibin 3 1B Jygatl Jalaa

Aadial Gl A8 e ASlnial) Calall 4l i
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oanll LAy A0 e gil) cilialgal) pati . 2-3-3
Gilialse ¢3)3 3) cdmpll Colypige 3l LY gl e de sene JS (0 Uilgde dump 40 el
s3d (00 "12-8) 8)ha Aapd e desene IS (e Ay 30 Ciidy Gl 10 3 sl Asyd

bl Anie V) AL ey 5y (355 Auanl) (35 2aa 0.001 &y Gl (e p2sid

2380 0,001 38y ey (a8l a2t L Linny Loguany 00 Laghaad 2ay Jlaally (bl 5309

lially el (s aianil 5,50 Aiandll u5e W) AN ey Amal) Jansg dikia i 3,50 ASLas
:(2018) c3days Ondrudikova J s 40 calpdgall ypasal <A A&7 calilll Caariiiud

() dcanll zmpall ladl)
100 x = % Azl J<& Jula

(1) Tl L) L

(&) ol (s
100 — % Bl el 35
(&) 2azand) 05

bl bgie ity Gald jhag S aladinly iKY (alall g ) 50a aay s zpabal) Juda
LI D DA (e g ¢yl G sSldl dladily (RS gl
() RIS nladl ¢ )

100 x = % galall Juda
(o) Sl Galill Hlad Jassgia

(8) o=l o)
100 x — % Ll il 0350
(&) s s
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alasinly Jliall Hld s Gald s Spe aladiuly licall g i) 6 by cad 1 jlhall gl

A A A (e el eyl Gaal Sl

100 x = % Jliall Jula
(pe) Sl s
100 x =%Jwg.)um Qj\g”
(¢) Aand) s

Dliall e Galadl )5 dend PUA (e dgall 138 dad a3 lall ) Gabad) 05
AN A PIA e Caga Glasg dad 2aal 5 tligh Glaag
Hu = 100 x log (h+7.53-1.7w"")
(8) Al 0y =W () SN o) i) = hzof S
Ay (sl Lalall 10 A T e il Gl dag e alasinly Slaall o) 008 1 jlial) o ol

(Ui g ) Jlaall ol

Aaslsaiudl) cpdipal) o —4-3

Oaen Sy o8l (e uS5 pali .1-4-3

Pl SleliaY) Bulsi &3 . The Enzyme-Linked Immunosorbent Assay (ELISA) (1)
(DLDevelop®, China) i<,i  General Corticosterone (Cort) ELISA Kit alaaiuly
BioTek®, ) 48,5 (1 (ELX800 Microplate reader) asaivall Hleally cddjall 38l (334

) clgladll 5y (USA
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aall sl .1

G183 10 saal a3y G5l (laall Jladll o 226l Jslaa o Ja 0.1 g 1gibad) Jslaal
o gnd il Ras e L Jafis 500 (bl Jsbaall 5855 maad Adall B)ha dap e
gse 5b LS A2l SISl ased) (gylal) Jslaall pazlind o el Jolas (50 Ja 0.2
LS ) (A DS sl M o) () ) S Al sl S e ¢ J Sl 8
) 55 «Jefia 7.81 = 15.6 = 31.2 = 62.5 — 125 — 250 — 500 il b

1 2

caldll o gemg shia S5 Gall

200uU 2OOUU200uIU 200uU U
: |
- 5 6 /4 8

ng/mL s LYY 250 9, R StZ e 1A 0

)

o) 08 A8 alasils sl e By A (€l Jlglaa e S aialy 1B Sty A GalS)

sanil hidl el e Ja 580 ge (X30) 5855 dansidl Jslaa e Ja 20 % t0smadd) J slaa
(X1 585 i) Jslae e de 600

j diy k.2
canlally alall jl ala) Alaluid) 3SIal cald dlall Jiladly alall L) cad -
cJubuia IS5 Arndl LYY ) Alad) bl sl e sl US e SO £33 &

Ll A B i SSG 3 a Ll Cauals
Ao paldl ) 8 e IS e SOMT g5y bl Aalal) LYY Coaa -
T35 & il (0Ll el Jilladlly Cilial) iy JSU A GBS (a SOMI Capnl -

o0 P37 yha days e Aol saal il e gl (e Lelal cuhad s Calaly daial)
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¢AdadAliudll JL_&\ e o JSEXT 5S35 Jawal) Jelaa e 300l e\.li'_'u.u\_.: JL_&\ NS

P& g dand) Jylae JalS ¢pa alath) cpa Sl 23 21 sy Jonsi) Jslaa il 5

a3 Gl e el e il By e Aaiedll

oo Jimar Aagial)l cimly dladiedl LY (e 4 JSI B Casll e 100pl 35 -
ity (pmal) 558 el s LY lid s 237 B dap e delu sad pall
Cilye 5 AEL day)La)

Wi U i Gugy ahaiuly (TMB Je il 50l 5380 Jolae (e 90! ol -
Os) a3 s s °37 wha days e Ay 25715 sad el dagiall cylad
) s ) O 8 e

Aila) e 8pla el I oosll s Bansh ¢ i JSI Je il ol 3aba pa SOMI il -
el Gl 85 Jsladl

450nm Zage Job e Augyaall cliall B 5 sS) I (gen dpaliaial Caa -
Ay e Agulal) (iflacall dalistial apaad 2y 300 Gl palal) ) sl )

(1 48, JSall) A8 al 3)8l @lalay) Gy Cipnd Sl S

S =0.03875598
r=0.99926822

Absorbance

0.0 91.7 183.3 275.0 366.7 458.3 550.0

Concentration (ng/ml)

aiieually ¢ 3855 IS Lpnalaialy Aadiinal) daglaall JuSUl gy (gbadl Jstaal) Jabida ¢(1) JS)
Ayl izl g iansS sl (a8 ol buaal
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dilasS o) Cpiipal) a8 .2-4-3
P2l ol ey Asdly RO Slapaatally s iy 358500 G0 IS 355 ol 3
@l 38y (Spinreact®, Spain); (Human®, Germany) S)d w daldll il
(Optima®, Japan) i<, (i« Spectrofotometer jlea aladiulyy jdse J< Aalall 48 yl)

aslial) Gagall Jsh ey CaslSl dila) ey ool Apaliaial ol

JsSell) -

glucose Hlausl 5sSle aniil asms 25 AN AV 52V ey LD & 5Kl i
~4 Sye5 Jsill dsmgrs HamSspull ol 50 cas JCA a1 e W Jeliy coxidase
3S5 e do Al @il sl @l quinoneimine e siy oIl Arsa JSE (il s

Ll 3 55850

Glucose + O, + H,0 —Gcob gluconic acid + H,0,
2H,0, + 4—aminoantipyrine + phenol —FPO0_,  quinoneimine + 4H,0
Sl 44,k

leal) Calim) ccu Sl b sty Aadl Aalal) alasinly (L)) Al (e 10p1 333 .1

(I 8 Al (358 pamsp 288N Aualall aladinly 35S hlly Galdll CailSl e 1 ml
(Sl e 1 Ml 4y Galiays std bl Jstadd) e 1001 235, .2

sl (pa 1 Ml AT cud & 4 ¢(blank) L il o 1 Ml Gald b€ & png .3

VR
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dad e Aumlall b sl bl Jolaally dismll e e Ayslall Gl ) s L4
(3883 20 32a) G °25-15 @il 3)la Aay & pmnd 5l) 3360 10 52ad s °37 5yha
(o3l sl ) Jstadl () s Jaads

o glal) Qb Sl aimsyg ¢ iagili 520 dase Jsh (Jo gl (ulbial) Sles lana iy W5
cgle el bt i leall b ki) oLl

LAl e Anally (g)lall Jolaally il (0 JSI @bsorbance dualaia¥lse)d 335 .6

P A A e Al & 55850l 35 Qs 4y L7

o€l Lpealisial — Al dyaliaial
- (mg/dL) 35S0 585

ol alisial — (g jball Jlaall Asalisial

J 9 i o<l

J ) GpansinsSl Aaa JSE 3 B2l s ApapiV) Agalal) dilee axy JysidsSl) a6 Sy
Il (e IS 3gnss Gmtilyinad—4 (a5 FiamaSsY) e Ll (ga LoDl (& g sialsSU 5858 e

Sl il

cholesterolester + H,O —CHE cholesterol + fatty acid
cholesterol + O, —<Ho cholestane-3-one + H,0,
2H,0, + 4—aminoantipyrine + phenol —FPO0__,  quinoneimine + 4H,0
Jand) 43y

leal) bl (Sl 6 gty AR Al alasiuls (Lodlll) Al G 10p! 335 .1
o Rl (358 mgis LAY Aald) Mty gy fied Sl paldl) Sl e 1 ml

cda JS il (i Sl)
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(Sl e 1 Ml ay) CGaliays std bl Jsladd) e 1001 235, .2

.(blank) L Cailll e ] Ml Gald Gl £ 8 g 3

dad e el 4 Cadlslly (g)ball Jolaally Aiall mide o dyslall Gl &I ags L4
(3382 10 5aa) G °25-15 Al syha dapd & (uand ) 356 5 50d (s °37 3l
(ol sl U Jsladl gl it s

o sl Cad Sl gy ¢ stasil 546 Aasa s o il (il Slea dann o .5
cadde 30 hall yuad sl Gleall L blank i Casl<l)

L sl e dalls (olbad) Jslaal) (o JS dpaliaia¥) 5018 2255 .6

I A DA (e el 3 Dyl 385 a5y .7

)l dpalaial

x 200. = (MG/dL) Js i S 585
@bl Jslaall dpaligial

A il pental) -

AN g pplal) GISE e ) U il Jsad e AN Cilaypalell 008 Ayl Tase adiny
OUS ail Adauly (ADP) clawgdll SU=5-gysudly (G3P) clbwsi=3-dgymule
Seu A Gliug ) Gliwd=3-Jy e Jeaiy LATP 4 glycerol kinase ¢y ynlall
S el Jeliny . a3 Wiy dihydroxyacetone phosphate (DAP) ¢sind!
auil 2sa5 p-chlorophenol Sy (4-AP) ()55ludsind=4 CSye pe Jelill 4l b

Lol 8 AN Clayundel) 3855 e il ) Gl el dra JSEY Sl
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tryglycerides + H,O —L glycerol + free fatty acids
glycerol + ATP glycerolkinage G3P + ADP
G3P + O, _Gro DAP + H,O,
2H,0, + 4-AP + p—chlorophenol —E°2_, quinone + H,0

Janll 43y )k

L) Cilah Sl 8 auasis Aadal dald) aladinly (LdLd) duadl (e 10pl 235 .1
Lial) (348 g gy Aadall uslall plasinly LA ilayyuadally (aldl) CailKl e 1 ml
S JS5 i (@ Sl

(S e 1 Ml 4y Galiays std g bal) Jsladd) e 1001 235, .2

sl o I Ml Al cud € ag ¢(blank) his CaslKl e 1 Ml pald Cud € 4 g W3
ki)

Aoy e Anmlal) b Gl glall Jsladly Al e e dpslall il <) ngi L4
(3382 10 5aa) G °25-15 4l syha dapy & (uand ) 35 5 50d (s °37 3l
a1 Gl ) taall () s Jaads

ol sl i wmsys ¢ Siagils 520 dnge dsb e ipall Galial) Slen b iy .S
e selll il S lealdl 3 kil Wl

LA e Auelly (g)lall Jsladlly CaSISH (e IS Apaliaial) 5ol 3455 .6

sl Al DA (e dnall 8 AOKN Gl yanalall 585 Qlis o4 L7

Cail€l) dpealisial — Ligal) Lyealisial

x 200 = (mg/dL) 4Dl clayaalall 585
sl dpealiaial — (55l Jlaall dpaliaial
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gl -

cosoSl sl 6 Sley Lisl b e il urease sl aiily oLl asms Al Jla
Jeld Pl salicylate «llldly hypochlorite <y siSenell as eﬁsyy\ gl Jeliss
® Al 585 e pall Lpaliaial il o lll shumd dapa Jelill gy B I gl

g ) Ligall

Jaad) 45k

L) Ciliah «Cad Sl 8 aaasis Aadall dualall alasinly (LdLd) duad) o 10pl 235 .1
Liall (358 gy 4880 Aalal) alasinly Alglly (alall J6Y) Cadlsl Jolas o 1 ml
s JS5 Zha bl b

IV sl Jslae e 1 Ml ag) Cilayg std gyball Joladd) e 101 335, .2

.(blank) L J¥1 il e 1 Ml pald i€ 8 pagy .3

Aoy o dualall & il (o)ball Jslaalls dmll mje o dyslall Gl S pags .4
(3383 5 33l (s °25-15 Al Byl Aapy & gl ) @5l 3 saal G °37 Byha

Jstaalls diall e JS i€ ) Al palal) S Gl Jolae e 1 Ml Gila) &5
5 5ad u °37 sy dap o Aizalall b ld &l pa g S gV Callslly gkl
Os) 0 Laadl o3 10 saal G °25-15 Al s)ha dapy & gumad ) Gl
ey sl ) Jeladl)

o lal) Qb Sl aimsyg ¢ iasili 546 dase Jsha (o Jgall (bl Slea bauam .6
e selll st A Gleall 8 Cadll)

sl e Aally (gylall Jslaall cpe (S Apalaia¥) 368 2355 .7
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Al A A (e al) 3 ) 385 Clua 2 .8

Lgal) Lpealisial

x 80.8 = (mg/dL) Uzl 385
@) Jslaall dpaliaial

dsd) paes -

cnd JianSY) c Wlg allantoine gy a1 (S5e ) 58 sl a3l dlaudsy Jsall e 28T

2,4~dichlorophenol sulfonate (DCPS) S5 (53lidsisd—4 Spa5 POD o S Lih

Ll (8 Jsdl (e 5085 50 DA (e oy Al sl e has Gaanigin oSl Arua JS0T

uric acid + 2H,0 + O, —uricase allantoine + CO, + 2H,0,
2H,0, + 4-AP + DCPs —FPoD quinoneimine + 4H,0
Jad) 45, ks

leal) Calim) ccu <) 6 gy AR Aall alasinly (Ladll) Zimll e 251 335 .1
b Al (3h pmgiy A Aaldl Aadiuly Judl Gmens Galdl C3SY e 1 ml
ca JS i (b S

(@il e 1 Ml ay) Galaays std gladl Jsladl (e pI2S 335 .2

sl o I Ml Al cud € 3y ¢(blank) hit CaslKl e 1 Ml pald Cld € 4 g W3
VR

Aoy e dnalall 4 il (g)lball Jolaalls dall mje o dpslall Glid Sl onss 4
(3982 10 5aa) G °25-15 Al syha dapd b (uand ) 356 5 50d (s °37 3l

Y] sl ) Jslaall sl st Jaads
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o @slal) Db Sl aumsys ¢ fiagili 520 Aase Jsh Jo gl (ulial) Slea bana 2y W5
e selll i A Sleadl b ki) oLl

c Al e Al (g)lall Jslaally CallSl (e JSV Apaliaial) 508 2255 .6

I DL DA e Al b ol a5 b o .7

38 Apalisial — Aisal dpalisial
X 6 = (mg/dL) Jsdl Laes S5

sl Apealaial — (bl Jolaal) Al

LAl cpipal) e85 —5-3
¢ul8il PCR Je s s)als RNA )l s99dl) paead) i) .1-5-3
ity Ay V) Cileseaall sk (e 33sakal clae) 50 RNA )l g5l Gaeall aliiid
laay ally, (Thermo Scientific®, Lithuania) GeneJET RNA Purification kit (. J<
Sl phiiuly ool (meall S5 el S L€ JSI Al skl sasmsall cilaal
«(Thermo Scientific®, Canada) 4<,i (1« NanoDropTM 2000 Spectrophotometer
Dha da Lo (a5 RNase ge Jlay e i) sl J) paldiona) (o5 (meall Ji

ARSI u.\;l o 080—

alatinly adiall DNA ¢ lhual & crama IS0 (adlain) dlee eha) o 5SBI Cang

Gy @iy, 4alise Aol (as sl (4 4gilsde il (Thermo Scientific®, Germany) .S
333 583 i) b gyl el g CaISH (gial LAl 3)8 sasmsall Ciladeil
dalall @bl aladsiuly Polymerase Chain Reaction (PCR) sadsll JAuludl Jelil)

Glyceraldehyde 3-phosphate ) GAPDH (a3l de 3l chldusd =3 aaall juale 35) ey
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Lalall clialdly Sl Ja 8 Tas Lage Ll a5 dumaje 4550 Lgia s (dehydrogenase
Heat Shock Protein yHeat Shock Protein 70 (HSP70) duhall & giaga (i) gall (30 IS
e il 5 e e Jilg Kl 25 Al aaa e Jeliill mie 35 3) 90 (HSPIO)
IS e iy il 1 5 (GeneDireX®, USA) Master mix (2x) ¢ sids Sole 12.5 5 cDNA
AN Gl sall e Ayge JS By Jfdses 8 10 Al 5855 (Forward — Reverse) aaal
Gs (1) Jsaad) b o WS A o) by sall daadiiall cliall) b 4555391 e )il Judus (1S
25 KU asall moad el e ils Sile 5.5 5 sl dasly (2015 wsdls Wang)

s Sk

daa yall 45 5allg HSPO0 y HSP70 dgaall i) galls Aaldd) culiald) ¢4 J gand)
(2019 oJuld é&g) yga JS b &= GAPDH

Jsb
g Primer il e i il
PCR 4 gal)
(bp)
Heat shock protein
F:GGTGTTGGTTCCTACTCTGCTTA HSP90
76 ) 90kDa alpha, class A
R: ACTGCTCATCATCATTGTGCTTG AAl
member 1
. Heat shock 70kDa
182 F: CAACCCGATTGTCACAAAACT . HSP A2
R: TTGGCAATGACGTTTTTCCT protein 2
Glyceraldehyde-3-
122 F: CATCACAGCCACACAGAAGA phosphate GAPDH

R: TGACTTTCCCCACAGCCTTA
dehydrogenase
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saal (s %94 Aayall e ) Juad 1 VIS gaglill PCR ) Jelal (g)hyal) zalipl) anla

(DNA Ly Joad) 46 40 3300 (s °94 (e Lgia IS Callis a5 35 2 legiia (3563 5
AU haaly dign 1 ol (e °72 AUaial) Asje (Bl plaill) 46 30 s2d G °56 &
Ay o Glaeally MY ae dphall clsall ol ey 35l 7 saal (s 072 Al vie 4l
Ly ¢ °56 <ul€ HSP70 43505 GAPDH )50 dalall cilialll alaily 4y5lladll 5y)5al)

- °58 S HSP 90 ) pally fualad) culiald) slasly usllaal 55a)) Gy

Magy dsas %l V) Al e AbeSl Myl PCR ais zils el

PCR e dgilang (e 2SH ellyy Ethidium Bromide asiaiy)

Jeli aldiuly HSP90y HSP70 &gl Ajgall _waill .2-5-3
Real-Time Polymerase chain reaction (RT-PCR)

Liyse e Szmd (HSP 905 HSP 70) (s pdall ofiysall Jysall unill e Cai€ll
sLie Y1 b by gl Gyl 5585 (e a1l ol Lo yauntll cins a &5 50 Leiaass GAPDH
dial) xld) iad) gmamill yenl Jemsl) 3ay (gl slgadld came Al piball (e Aealiional
ligall RNA (g 83A L0 cluall an g any RNA o)l g5l (meal) platinly (stlly JsY)
RT-PCR idall ol Shaadsdl Slulall Jeldill shaly clgd Jsall poetl dudy syl
GoTagq® 1-Step  alall cukll aladinly @y &) 50 J< Ll primers: cliald) aladsialy
Jlea RT-PCR Jelal aaain) WS ((Promega®, USA) 48,4 (o« Rt-qPCR System Kit

Agilent Technologies®, ) i< i (1« Real-Time PCR System Stratagene Mx3005P
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RNA . 100ng -

Master mix (2x) oo jds <ok 10 -

G385 Jfdses 8 10 Sl S50 (Forward — Reverse) 4ol S (e yidsSile 0.5 -
LN bl (e B y5 JS

GoScript™ RT Mix for 1-Step RT-qPCR uSall gasll ayiil (e iy ) Sle 0.4 -

(50X)

) Jalydl) 335 RT-PCR 1) Je il 5))all gealiyal) aala
4383 15 524l (s 37 4l die (usSall eaill) CDNA g lilaial dlaye -
530l (s ©95 Aol die (el ayiil Jantiy el el il i) 1Y) Joadll A e -
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Abstract

This study aimed to evaluate the thermal manipulation programs during
different periods of embryonic development, and the influence of thermal
manipulation on physiological responses and gene expression of heat
shock proteins that express the response to heat stress, and to study the
possibility of transmission the tolerance for high temperature to the second
generation. 200 eggs were divided into four equal groups. Eggs of the first
group (control) were incubated under the standard terms for incubation of
quail eggs, and the eggs of other groups were incubated under 41° C for
three hours in three consecutive days of different periods of embryonic
development (early, late, and dual period). The birds subjected to heat
stress program by exposing them to 41°C for 3 hours when they reached
the sexual maturity, blood and tissue samples were collected to study the
required indicators. Eggs were collected from birds and incubated under
standard conditions and reared the birds to the maturity, then the heat stress
program was re-applied to second generation birds with sample collection
for study.

The results showed up decrease on the egg, albumen and yolk weight after
storage for 4 weeks in each group, without performed the early and late
groups significantly (p<0.05) than the control group for egg weight and
albumen, yolk Indications after storage. Haugh units that related to fresh
egg were better significantly in early and late groups than the control.
Therefore, we can say that the eggs which are manipulated thermally
during the early and late embryonic development show results better than
eggs control after storage, hence the thermal manipulation during the
embryonic development improve the egg quality and probability for
storage.

There was significant decrease (p<0.05) of hatching indicators of the early
and late thermal manipulation groups of the eggs that produced first-
generation birds comparing with control group by 17.78% and 89.36%
respectively for the hatch ratio, and by 24% and 88% respectively for the
hatch ratio for breeding ratio, and by 1.66 gram for first-day weight of
chick under early thermal manipulation program. There was no significant
when compare early-late thermal manipulation group to control. The first-
day weight of chick in late thermal manipulation group was heavier



significantly than the standard group by 2.02 gram. There was no
significant for other hatchability indicators under the thermal manipulation
programs on eggs that formed second-generation birds.

The late embryonic development thermal manipulation group produced
superior significantly (p<0.05) to the control group in all the indications
that have been studied. The early and early-late embryonic development
thermal manipulation groups were better significant (p<0.05) than the
control group in most indications.

The second-generation birds have superiority significant (p<0.05) for
corticosterone concentration over the birds of first generation, the same
was for the biochemical indicators. The early and late manipulation groups
showed superior indicators over the rest of groups. These indicators mean
improved the tolerance for high temperatures.

The gene expression of heat stress proteins HSP70 and HSP90 was better
in the second generation compared to the first one, and the higher gene
expression values in all tissues (liver - kidney - hypothalamus) confirm that
the improvement of the birds' ability to resist heat stress and the transfer of
this trait to the second generation.

It can say that the thermal manipulation programs during the embryonic
development improved the birds performance and their ability to resist heat
stress, also this ability showed in second generation birds, especially for
the early and late heat manipulation groups.

Key words: quail — egg quail — embryonic development — thermal
manipulation — corticosterone — HSP70 — HSP9O.
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