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o gEiBle g (HSP70) :\:\J\)AJ\ daval) cpal 440) ¢ alaal) du
huall Jad JNA ?\)‘d\ ‘.AMS\ Jelal) yesi afjpygﬁ\ K] 3.:13.:.:3\ Qliall
@703 ajls cibal) sy (1) (golal) auls s llaa

(abdmtaleb85@gmail.com : g sSNI 1l ajla llaall ve: Al jall*)

2022/05/9: Jpsll s 2021/12/15: 551 5o ls

adldl
@hal) Jeaill Ll Lo 35 Cun Taga (HSP70) 70 duball devcall (g cun i
dopie b Al Auhall cupnl LGl Jbodle B oaSlie DA e @lilsall
V) aaws il Gl ) duball o3 o L by daala b de)) I LIST Al il
Lsadl Cliall ans Ao HSP70 Ll devall gpal Ladall doball G dud
sele K515 e Jgieall (DNA) die cradizn . ddhall dadll jelall )sSAl digunsaslly
Aisl€aill JIKEY) 233 Jukess pladiad 5 HSP70 goa e jidal) dilaidd PCR 4y
) ddsall B shih o CaISl W s (geqill Gameal) Jubus e caiSl (Sequence) sl
GuslSsael) 3555 PCV diageaydll LAY aas , dugadll s auli 5 LS (1528 C/T
LS ana haugiay 5 WBC slaand) aall b€ sacy RBC el pall cilb€ sae 5 Hb
€ Lusie 5 MCH sheall adll € 3 GuslSsangl) Laugies 5 MCV shaall ol
G 5laessill Aigimsasll Slaally MCHC shaall adl S degane 8 CslSsal
Alanine Amino  (ALT ) hsaslisudd 0¥ 5 Alkaline phosphatase (ALP)
. Aspartate Amino transferase (AST) lewils sud @l 5 transferase
&le (0.07, 040, 0.53) couis TT 5 CT 5 CC iy b & a5ny gilidll gl
5 «Hardy Weinberg o5 5 Jsil e (0.27,0.73)08 T C dBU s il
peiaal) Bla dnyng padiil) e 2o (8 5al) Bagly als (s slea] il Glilgal) cals
Qb el patill e 235 5543 5edl CC (Jsll il @ld lilgall 3 jelall 2ey alall
3 Lsina eheall sl LS 20 dda (A TT Jhsll Sl Gt Laagly ¢ pehall 2
gluall (ki & CC desanall (AST) (uedld Bl andl (gyina (mlis) Jangl o glall
pelad) e Clig il Wi L diall sda & J8Y) TT desenall cul€s jelall aey (ol Ll

- Augll Gleall dgina lgale) culsa

el Lgangasl, digadl Cileall, HSP70: dualidal) cilall)
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132 2023 ssy/ Olwjn 142-131 :(3) 10 Lol il) & sanll 4y pud) Unall - (5 9 jad] g Juli
dasial)

Oainall YT Nie Zhall Adadl) g bl e daSid) liall age (Jhy siang duihg 895 Eall sl elal e
Z Y Akl dabuy) LU @iy L) duagl) 5 AE0 GV Gans ae Cupailly zlill b lgaladiad oKay A
Gy el 5 2011, sbiall) OSlgiaall culally aalll 585 3 aaludl sas Lali) 53y Al Cagylall gl ele
Laglad)l cilimll e B2l Glldy Ansall A5l cilamll Madiel G (Ko 5« (2018, @bally dida ; 2021,
5 Al Sl e L) b Al £ ) 3 sl el LSt ) ddalal) clecally Adleid) Aalia)l Cig Ll
. (2020, osal

, Okoruwa ) sleay! dalel Lasslsansdl) ST age yde ey Aiall Hha dayn b chuiill Al ool iliea
Gllgall olga] sl lgaladin) (S clilgall ) casall L) @hdge ol cluld o) (2014
Lsadl  claall 3 chaall e cllgall Lo ghall slaY) Eb moay . (2014, Herbut 5 Radkowska)
(2016 , Attia) s galy dugarl) Cliall (ans & i3 ) @hall 2leal) 25 (2011, 0980 5 Alam)
S e sl Cnall duad G (ghall 2l (dhall add) Geld) 5583 deas jlod) ddlad) Aol e
el Glaa 5 hall Jesill Gloa (ary 48les HSP70 (g)hall Jeatl) (pal 43))41)

Cadl) Gk g Agall

a¥) 39u) Ladal) Bhe laa jele S35 o b desls 8 de)3 A0S/ gl 2l Jis 3 dudpall cual
G Qa5 2021/9/15 N 2021/6/15 e 55l &iw (2-1) sacy 45 29 (s bawsiar (Capra hircus )  oals
&g AAS /33 5 i 465 e el Calall 5S¢ ey JSE aa 500 dnS e Lgudan g dllae Chead Splas
il U< el iy 5 ¢ palaaly Clinalidll e Jada 71 g ke /1 Adlials Jadl) JleSiud

.Sequence LRl wiglSeul) JIS&) sl Julatg DNA gadaia) .1

Gl Al Slaay) il 8 dancay 5 @il 3 (Jugular vein) )il asll e (M1 3) aaa pdl) Clie coni
Loadied) (DALY) saa) daiad)l 4558 Gledd cues pall e DNA (Diin) & . (ED.TA) i gl
2l s (oald) asaas &3 5 Adlall sla 3 (ASCO) calall poiil) ci€e cihysae & 4S5eY) (ABIOpure)
Sl Jin sl eha) 5 dg )l (DNA) ek adail (PCR) dodeiall 83l Jelis ela) & 5 (1) dsaadls cpusal
.Sequence dasi ehay &)<l (Macrogen) A$s () de il w8 Jdaoy) 5 (1) J<a0 4 LS

dughylly Hlall duls Gilua .2
s Glaa g ekl dasg lalia agdl (& oine datl obl Alds gpabaall ducall dugla)l 5 dugiall Hhall daps uld &
:aaall daladll (2001) Ggsals Maral @iy (THI) Lishaylly 8)))all

THI=Tp —[(0.31- 0.31 RH) (Tp-14.4)
oo BB dughally Bhall s ded i€ (b . Al dughyl) i RH 5 alassal) &) s dayn Jiss TP i) s
el M 5 25.6 N 233 e 5 Joaadll slgaY) N eds 233 ) 222 Gay sl Qe ) dn 222
(2009« Mishra)Llall sas slea) s sl 25.6 (0 5 2aal
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133 2023 48/ Ol ia 142-131 :(3) 10 Lo L il Gl Ly pd) Unal) - (590 jnd] 5 Sl
Falod) clial) (uld .3

Dbas aladicly alall Bl dags (wld &S 5 sl A88all Sralad) GlSa dae i Guk ge el Jaee Gl S
Gob 0 ) b Jhae alainl sl Hha sy el 5 el Gl L) cant anng Gk el S b
Glubidl)l A 25 aifiaall B (2.5) Gas e g miinall land Ladle Ayl dacag Blelye pe pafinall da b 4alla)
- ps 15 JS(372) deld) Dyglag (8-7) deludl Waloa asall (& (hipe dualadl)

Ligadd) cldaal) (ulsd .4

dgglall SLasyl il 3 (M 3) pas pdl aimg 5 iedl 3 (Jugular Vein ) alashh sl e pdll e s
aey eheall aall @b 2 Glasadll clad ¢(2) deladl Helll s 5 (7) deludl Wls (ED.T.A. ) i3 pile
sl @5 LU GuslSoen 5550 Jare Gl & 5 GuslSsagll 385 5 duageayadl WIAN aas 5 clianll aall <
Cuvnd (MCH) ehaall adll S 8 0nglSoagll Javssia 5 (MCV) ehpaall aal) &3S aas Jausio Wl ¢ (2004, 059530
(1986 «Coles) s

Ligsngassl) ol clhia (ubd .5
Glasy) Glagi el pill Jas Lo Jpasll (E.D.T.AL) o &lla (gel tube) culd 8 (M] 4) aaas o3 ans
Alkaline phosphatase ~x| s (AST) Aspartate Aminotransferase s (ALT) Alanine Aminotransferase
o ehal) 2 (2) 5 Wlaa (7) wekdd) & (ALP)

caddliceal) t5 3Ll Auiaag il o gR) anliiz(1 ) gand)

Primers sequence Primer Amplicon Name gene Annealing
Name  size (pb) temp C°

Forward (Sense) F

5-GACCTCAACAAGAGCATCAA -3 903

Reverse (Anti Sense) R HSP70 65

5-GATCCCAACAGTCTCCATAAC-3

M 2 3 4 5 » 7T 8 9 10 11 12 13 14 15

1500hp

203bp
1000

S00hp

100hp

L 15 b Gaeld g3 903 aaas (HSPT0) cua ¢ duugstall dakaill (PCR) geitiall Ailugl) duasil) G (1) IS
Al sl el sSh e
by g sadl
Yijk = g + Gi + Pj + eijk
(CC,CT,TT) HSP70 Ul soaaiall &gl salladll 586 Gt ¢ alell Jausgiall P ¢ diall Ljedaall 20l Yij
(SHsdal) Uadll Eijk: daalodl) claall jeall b pje
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System Analysis Statistical (SAS) galiy alatiul Lilaas) clill) Julas

Sell )€ die 8 gyila IS Al oLl el dusiall anatl) 45laal (Chi-square- 2) S auye SLid) aladial &

g yal)

JAddliallg il

(1528 C\T) skl adiga Aol cusslall LYY il g Aypliall canald) .1

Sl paa3 w55 (1528 C/T) adgad) L& (HSP70) s b Lok 5k (e (SEQUENCE) 4 pladials ulail) ekl

CT (undd) 5 CC ol iy bl &30 o (ginn OIS s (2) ssall (b mrage o8 LS duaill clilgad sl

S Bkl o3 (a5 aly ¢ alsall 13 (AT ) C e Copnd g sl saeld of i) coelal L TT Jldall sl

DSl 5 sl e (TT « CT « CC) 177 5 40 553 aihsl) aShill dows <l 5 ¢ Louna¥) alea) 8 i

Ja 3 E8hsl ST i (gsine G sms pe (X2) SIS gupe ki) el T iU 0.27 5 C JiSU 0.73 olS V)

Magra OIS gdsall 138 e Glany) T of ) ey e (P> 0.05) gominy e () Alla & cul€ Bpuiall o) e
HSP70 ¢ 04 (1528 C/T) asall (B bl uliill L) j)silly dygial) caailly daallz(2 ) J g2

Voda gial) dpaull) ) s A
53 8 CcC
40 6 CT
7 1 TT
100 15 £ gaaal)
0.038 58 & dad
R ISR
0.73 C
0.27 T
NS P>0.05

(THI) digh)l 5 gl Ja .2
Gllgaal) Gapes A a5 dnatl 53 PR 25,6 0o ST 4iad adine OIS dishlly Bhall A b (3) sl o

duail) cililsa Ay A Aabal Baa N4 dyghyll 5 Blal) Jula G (3 )J e

THI 4k g 80 Al Jala

AL pad algaY

6 ) Ja gilal) 31-16 15-1
B lalua Jeall aa lala Jeall 2 lalia
37.44 28.67 37.44 28.67 — — O~
39.70 29.80 40.14 30.31 39.27 29.30 5
39.74 30.94 38.40 30.64 41.09 31.23 o
36.56 28.43 - 36.56 28.43 Jsb
38.36 29.46 38.66 29.87 38.97 29.65 alall Jaxall

Ashlly il s THI
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4 5ha

Lalodl) cliall & (1528C\T) Byalall 4860 cus)il) il .3
el Bha dapy 5 et Jaral Laluall @laball 8 3800l Sl Gu dgies 398 3sag a2e (4) Jsaadl Gy
ap Gl CC hsl) Sl Uaws Cun L o e B (gyime (b llia (IS8 alal) Bl Gy Ll 5edY) maaal
Cus Lisiea (3558 39ns ALl QSN Class 550 el (b el ey el Ll (C039.73) il 5 lalua als By
Gl Ll CT hs) Sl 4y alal) 5 asieaal) Sha da)3 5 oadl) Jana 3 JBY) 435S TT gl Sl Gsin
Coilh Aally asfisall Hha dagy 5 (Radyf/ e 78.56)cilS Cun Gaiill Jane b cllangia el Jaw 33 CC s
sag gl ae O el Gl Jaee lae Slulidl) mas 8 dugine (3908 daew i JsUi 5 T (565 LT (C040.10)
o (4283 ki 56.83 , 50.00) S (uiti Jare Jif CT 5 TT Cadilyoll CpuSill Jand 38Dl kIl (p (syina (338
ol Jaee aliss) Jssall (e gy (RS ek 66.50) IS8 (uii Jana (el CC sl Sl Javs Lasay Il
e A sl Llsd) g Claal) DA e J) 138 LS das a1y g6 ade T DU alally aiaal) 5ha daag
Jaea o 55 38 L) V) Guad) Gmelall 8 uas ol o) 5 ikl oF I @ll Cuans agm B 5 ¢ glall Al gyl Jaas
¢ (2007¢05a0 5 Kimchi-Sarfaty) MRNA Jaé oo ooig ol 1) ol aclsall alasia) & s DA e deasil
daad e LAl sal) o Sl Jull 5 dphall derall (855 oo uedl) 8ol (8 Creale Biakall a2 ()5S 38 )
& (HSP70) duhall derall oign e Ll 3345 (2019) cuosal 5 EI-Zarei sy Cus ¢ glall &l cag )kl

Joudd (il &) ya dae

CE

dady

Al e e ld) ae d3lae Blall Al g dalifid) el

Aladly asiiesal) 8)n Ay el e 236 g (1528 C/T ) gisall b sl cuSill Bhe ¢ 2(4 ) Jsan)
%Jdﬁﬁuud\ﬁ)\ﬁaeJé
L

| yelall 2a [ENETSY gl axy Lblua

A a A a A a A al A a B a

40.10 39.73 40.10 39.80 78.56 54.93 cC

+ + + + + +

0.095 0.127 0.095 0.157 3.59 2.85

A ba | A ba A ba A al| A b B a ..
39.86 39.49 39.86 39.72 74.91 54.66 cT =
+ + + + + +

0.133 0.202 0.133 0.161 0.800 2.45

A b | A b A b A a A b B a T

39.70 39.20 39.70 39.15 71.00 57.50

A a A a A a A a A a | B a

39.78 39.66 39.76 39.58 66.50 41.62 cC

+ + + + + +

0.139 0.174 0.153 0.197 2.15 1.68

A a | A a A a A a| A ab B a i
39.56 39.29 39.76 39.41 56.83 37.16 cT ’
+ + + + + +

0.151 0.077 0.186 0.093 1.66 1.55

A a A a A a A a A b B a T

39.60 39.45 39.65 39.45 50.00 38.00
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A a A a A a A a A a B a

39.53 39.71 39.61 39.71 66.75 40.25 8 cc

+ + + + + +

0.154 0.132 0.126 0.099 1.76 1.94

A a A a A a A al A a B a Jsk
39.24 39.39 39.33 39.45 60.50 38.16 6 cT )
+ + + + + +

0.155 0.074 0.120 0.062 1.99 1.88

A a A a A a A a A a B a 1 T

39.45 39.65 39.60 39.75 62.00 39.00

oY) ehll des lalia (P<0.05) (gsine (8 2525 ole I8 Adbidall 50l Caa) ookl Uadll + cllacsgid) Jigs 2l
e IS aalgll el ana ZDgl) ST G (P<O.05)g5ine B8 25a9 Slo J5 Aibaall §piall

digadl) ciltaall A (1528C\T) sakall 45y 511 ) a4

GLyS e dba e elall ang lalus Auliall aall clacal 486l QST G dasine 398 gag pae (5) dsaall
oSl 4l (15.0) <l 5 dad Aol TT bl Sl Jaed selall sas (gyina (38 239 Cun (WBC) ehasll o)
Wl aaa ol (2015) Al-Hadithy 5 Al-Dujaily S:. Jis e (11.76,12.13) ¢S ua (CT,CC) sl
OnSsagl) 555 (% 34.9) Lausiay (% 40 —30) & Laphl) sl Gl Seldl <8 (PCV) dasia )
oo OusSsadl S5 5 Aageanall LIAN aaa misd) Al i b 5 o(Q/dL 11.9) bsie (9/dL10 ~14.3)
PCV (aliss) Cuw 35m 38 Cun (2010)0s0al 5 Sivakumar sasy b ae @i dadill sda 5 Lag! andall Jaussiall
B g oeallss ) 505 L @hall dlgal) daii oaall (ginay Sl chaall aall IS clie e 3all H5iall 52l )
S5 pe (535 Lee hall algaY) ciad Gilall ol e iy Olsasll O 068 (N OslSpagl) iS5 alia) asm
O i G 2939 e (a2l e 5 ¢ (2003, ¢g0als Srikandakumar) sl sagl) cpe<al LK sl
(% 25.00) (PCV) IS Cum jedall any (il b oyidall o3¢l dad Aol dace TT bl cuSal o) W) Ayl cal)
gead (RBC) eheall aall il 23 oIS dudyll o3 i . (CC5 CT) cafihsll 0aSil 4 (g/dl 7.30) (Hb)
Shall eldl <3 (2015) Al-Hadithy 5 Al-Dujaily oS3 3 S3¥) aulall (sivall (paa il caSl
Aad 8 TT Ahs) cuSall (o Ayl 838 & 5 ¢ (UL/10°% 14.4) Jausias ( uL/10°%17.0 =11.9) & 5 A=l
Ol - (UL/10%%15.0) oS selall ey Lisies G588 5 (1L/10%14.40) (S8 lalia Lawgie el daw ¢us (RBC)
Al-Hadithy 5 Al-Dujaily oS3 3 aull (gsisdll (o cilS Zuhall o3 3 (WBC)eleandl adll cLS 22
o Adall o2 & Gym o (pb/ 11266) Jawsios (pl/15500 =5500 ) & 5 aall 3l eldl <M (2015)
Gsine ald) Jyemn Al 038 (b s A )liie aill gaen il (WBC) Aol 435l aShil (s (gine 38 Jaeay
sang L pe (385 Al 038 g lacall pe Alie jglil) 20y PCV diagemyall WIAY s 5 HD GolSsagll <5 8
3z laall pe Ahlae jelall 30 PCV 5 Hb 8 Lsiee Laaletsl aag 3) Slie¥1 e Gy 3 (2017 ) 050315 Seixas
G9al s Sivakumar s dagil) sl 360 Cus (g alea) il Gl lgases Lyl @lilpa o) e Gl J
PCVs Hb dad (mliss) 3 8, sagadl) Seldl & PCV 5 Hb dad 8 (gyine (mlisd) Jyan 3n5 3 (2010)

Agalsal slall o LT e sl e sl JU8) 23y aude el 2 hall Clay pli) e @l elil) an
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@sedll (ol Jsaan ) (ga5 Lea il andl) 8 adadinl Lsed) 5yl Goyb e el Jiy 3 (ghall sleaY)
. (1990, 0syaTs EI-Nouty) 4l uasile ae daiill o38 (i

pdl cliia e (1528 C/T )adgall (b Ahgl) Sl i :(5 )Jgaad)

Hb (g/dl)

PCV %

sehllan | bla | elllan | Wha | elllan | L | el | Wha
A a A a|A ab A a B a| A a B a A a
13.57 + 125+ | 1213+ | 1196+ | 6.46+ | 883+ | 21.75+ | 29.25+ | 8 CcC
0.624 0.581 0.500 0.693 0.190 0.256 0.750 0.977
A a A a|l A b A a B a | A a B a A a
12.90 + 125+ | 11.76 + | 1213+ | 658+ | 891+ | 22.66+ | 2966+ | 6 CT
0.719 0.564 0.480 0.860 0.257 0.372 1.02 1.14
A a A a A a A a B a A a B a A a 1 T
12.40 12.60 15.0 14.40 7.30 8.30 25.00 28.00

Jics sl , WBC slandl adll @b € aae, RBC eall adll @il € e, HD (uslSsasgll 555 PCV diaseayall WIAN aaa
Ball CaY) Lehll aay alua (P<0.05) (ssine G 35a9 o Jo dddal 5l Cont) bl Wl + cillawsidl
caalgl) 3ganl) (aim A8hsll Sl (s (P<0.05) ssime B8 253 e o Aabiadl)

(2015) Al-Hadithy 5 Al-Dujaily 3 ¢us (MCV) sheall adll L€ ana laugia 3 (mlisil (6) Jsan con
dglie Aol sda ¢ il siad (24.3) lawsiar il siad (20.5-32.5) s Aad) Lihall Seld) [ k) MCV
Al - il 35lhe Caall 3 (MCV) dad 3 (aliadl Jae Cus (2009) 05 AT 5 Abdelatif 4d) Jeagss L )
Gl Seldl HSA aulall (MCH) sheall adll 8 8 oussagll Jaugia ol (2015) Al-Hadithy s Dujaily
5 bl 20 (MCH) ded 8 (alids) dubll oda 8 aag 5 ¢ ale K0 (8.2) lawsiar ohe 550 (6.8-8.8) o sl
Wbl d5lie Ciaall 3 (MCH) dad (aliss) daw Cus (2009)0s a1 5 Abdelatif ae dii)sie daill o3
(0/dL36.9 — 30.6) sl il Seldl 83 audll (MCHC) sheall CLSI 3 GnslSonel) 55 Lausia
bl sl e ddall oda il Gl 1 Ay« (2015, Al-Hadithy 3 Al-Dujaily ) (9/dL 34.0) lawgie
3 s 5 Ml e CC CTSTT ihsl) aslill (29.75,29.08 ,29.20 ) wul€ Gum jglall aey b 3 SV
@sedll sl 53h e il awhll )l e adll Shdge paliddl s B 5« HDy PCV Galasl Ao ) a5m
(1990,0)5,31 5 EI-Nouty) @l slea) Zgalsad slall o ST cilae Jslin e cililgual) JU8) 2
MCHC , MCH , MCV & (1528 C/T ) gsall (b sh Sl il (6 )dsaad
MCHC(g/dI) MCH (p) £ 5$5) il slasd)

Y sy Ll A [ e | ey | b
A a A a B a A a B a A a
29.75 + 30.25 + 541+ 7.56 + 18.20 + 25.07 + 8 CcC
0.389 0.298 0.384 0.502 1.46 1.78
A a A a B a A a B a A a
29.08+ 30.04 + 5.62 + 7.53 + 19.35 + 2551 + 6 CT
0.271 0.328 0. 238 0.621 0.869 1.980
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A a A a B a A a B a A a
29.20 29.64 4.87 5.76 16.67 19.44

degena & Guslasag) S baugia , MCH  chaall adll )8 (8 GuglSoagl) lagia , MCV shaad) ol 43S ans Jausgie
(P<0.05) (ssina (b 29ns o J5 dabial) 5l oYl i) Wadll + Glangiall Jics qill. MCHC ehyenll ol il €
caalgll asanll Gaca A8l STl (P<0.05)sine (38 39n o J5 Aahiaal) sl Gl jelall arg lalua

1 TT

Ligagasl) adl) clia b (1528C\T) Byalall 4d) gl cuslil) il .5
sl SHLEY) il e Lhel uShAl G gsgasl) Clalidl)l 8 digine 395 d9ag e (7) Jeal) S ek
CT) obibs! oSl 4l 5 (12.00) olsé 385 Jif CC ol il daws Cum lalia Guliall (AST) i
colS G Ll Zad BT TT bl Sl dae Sl Gl 3 W s e (19.47,10.15) «siS (CCy
Clage i Jead b Sl 13 A o @l Juy 88« glall an 5 2lall (el o lhasl Y1 (IS (13.40)
pll e b Cabas) i el T &bl Sl o @il oL (2019) 0580 5 Al-Thuwaini JSs 3 5l
335 Jsaall 138 e LDl LS L ghall sleal) e ol Ll ST (0 plall cilays s vie Libal) 5 Adbiydl
5 Ribeiro ;(2001) 05,31 5 AL-Khazrage Wil i pe G damill sl 5 glal) ae cliall 028 b ole ¢ L))
£(2009) Cssal 5 Ocak 5585 con b ¢ @hall slea¥) el Loy o2 gl iy el e (2018) sl
23 B g ¢ @hall slgaY) ol eld) 8 AST (ssime 8 Ligina s 3539 p2e (2011) Kataria 5 Sharma
oxall chdge yoas AST 5 ALT clari) o) s jedall aan (eldll (8 AST aiil & gl Jgems 229 sl
gliy) DA clapy) sda gy Jaagl 5« (2011 «Olafadehan ; 2008:05,51 5 Mahgoub) aSil e Jualall
gl ) @05 Al Bhall layy gl Guy clapiy) sl g i) 05 8 5 ¢ Lell) 3 Lagad slall @il
Jsnd i) e aenll (3 g3l e Bl e gl Jpaanly paill Gaigely Cilall Dlginl ge il
O Jondpssl Gsapp 0 Cus (glucogenesis) ddew So)S JSa I (Aspartine s Alanine) dndy) Lalaal)
Jri Gis)lS IS ) Lnal) alea) digatl (ua) de sanal AU cilaniy) SLA) e 2SI inag 2l 523 5,33
585 ai)) Gun ALP ay daailly Jlall Q. (2015, gsal 5 Banerjee ; 2000, Hafez) &l e Jsasll
Selll b Lsiee aiigl ALP aii) 55 b S5 ¢us (2010) gsal 5 Helal ae ailsss dasill sday selal) s
QS 5 (homeostatsis) duewhl) Alall 5 aual) olas o Lliall & aiiy) 13 @)l 3) (ghall 2lgadld (i)
5 @bl el dai avall L8 5215 uew s$ B 51(2005,Reece s Swenson) Gleall avs & Al 2Ly

- (2002,Cunningham) gl dalee 8al)
Ligangansl) aall il B (1528 C/T ) adsall B Aol sl il 2(7 )Jsaad)

ALP (U/L) ALT (U/L) AST (U/L) sl | S
s s | b | beblla | Ll | el lalos 1528 gisal
A a B a A a B a A a B b 8 CcC
41.95+ 27.06+ 15.65+ 11.66+ 14.87+ 9.47+
1.47 0.491 0.865 0.294 0.763 0.298
A a B a A a B a A a B ba 6 CT
44.70+ 27.31+ 14.78+ 12.05+ 15.21+ 10.15 +
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1.61 0.625 0.965 0.476 0.516 0.324

A a B a A a A a A a B a TT
41.00 27.60 12.00 12.50 13.40 12.00

~all. (ALP) Alkaline phosphatase s (ALT) Alanine Aminotransferase s (AST) Aspartate Aminotransferase
Bpaall Ca¥) el ang alua (P<O.05) yine B8 233 (e I8 i) 5l Gl il Wl + cllavosiall fiss
08 IS 2l dgeall (panm sl S (G (P0.05) (g5ine B 3539 (Lo J5 dabiadl

rala i)

o Usine U5 T 5 500 (e elall amy Gutl) Jana b Lsine Y1 435S 8 Jesill) IS TT gl Sl o)
se b Lgina TT sl CuSal Gsis 5 ¢ CT sl aSill aly 55 sed selal) axs alall 5 ificsdll Sa dnpy
2 5 zluall Gbd G Bhadl UV TT hsll Sl OIS 5 ¢ CT sl a4y Sl sm shhaall adll oS
L CT sl aall ady bl algaY) ae oSl 30l ST S TT _3hsll aill 0l e ¢ (AST) i) b ekl
el e oSl e A CT 5 TT gl oSl ik by aass

saalal)

Alal) daals dasdae . Lyhadl Laslendl 8 (alaa . (2004) golesill dlne ey pan)ll e s, Ssill 2o dale, g
Adgeall dual ASledl. Sgau
& lisSay culall Al Sl golal) didas L (2020) gl el a5 ohall dede Bhanaula Gus (280
saisall iy pald dae( 1) 12 el aslell Jbs dse. (PRLR) Y s cpal sl Geall
eyl Gagall G Jsalls aabl) el
Cagyls ad L) claall ey 8 3ysiend) alilly Aad) Seld) op bl 5l (2011 ) auls cen b, (g3l
cJeasall daala - del)3l1 A0S — o)y g€ dag yha) L ASSA) A i)

Flall s dgalsal Al dulgal) Lol Joua) Lati dindiliind (2021) (gshl) weall e 3 Mue s dan @hali, il
- el Gnally Sl aidail) 8155 Bl A)sgan
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35-26:(2) 10 ciueh3l asbell s e . 3al) Jausg bl 5 Aaall e lal
Abdelatif, A. M., Ibrahim, M. Y., & Hassan, Y. Y. (2009). Seasonal variation in erythrocytic and
leukocytic indices and serum proteins of female Nubian goats. Middle-East J. Sci. Res, 4(3),
168-174.
AL- dujaily A.H and AL- Hadithy H.AH. (2015) . The hematological parameters in clinically
normal Iraqgi local breed goats. The Iragi Journal of Veterinary Medicine, 39(2), 12-16.
Alam, M. M., Hashem, M. A., Rahman, M. M., Hossain, M. M., Haque, M. R., Sobhan, Z., &
Islam, M. S. (2011). Effect of heat stress on behavior, physiological and blood parameters of
goat. Progressive Agriculture, 22(1-2), 37-45.
Al-Khazraji, A.A.H; K.H. Juma and M. K. Asofi (2001). Indigenous goat Iraq 3: blood parameters
factors affecting them their relation with some performance . IPA. J. Agric Res., 11(2): 163-181.

Khaleel and Al-Azzawi— Syrian Journal of Agricultural Research — SJAR 10(3): 131-142 June 2023



140 2023 s/ Olaia 142-131 :(3) 10 Lol Eigault 4y pedd) Anall - (5 9l jadl g Juls

Al-Thuwaini, T. M., Al-Shuhaib, M. B. S., and Hussein, Z. M.(2019). Heat shock protein 70
polymorphism associated with physio-biochemical parameters of Awassi and Arabi Iragi sheep.
Euphrates Journal of Agriculture Science, 11(4),84- 95

Attia, N. E. S. (2016). Physiological, hematological and biochemical alterations in heat stressed
goats. Benha Veterinary Medical Journal, 31(2), 56-62.

Banerjee, D., Upadhyay, R.C., Chaudhary, U.B., Kumar, R., Singh, S., Ashutosh, D.T.K. and De, S.
(2015) Seasonal variations in physio-biochemical profiles of Indian goats in the paradigm of hot
and cold climate. Biol. Rhythm Res., 46(2): 221-236.

Coles, E. H. (1986). Veterinary Clinical Pathology 4th ed. W.B. Saunders, Philadelphia: 11-41,
114-121.

Cunningham, J.G. (2002). Textbook of Veterinary Physiology. 3rd ed. W. B. Saunders,
Philadelphia, PA.

El-Nouty, F. D., Al-Haidary, A. A., & Salah, M. S. (1990). Seasonal variation in hematological
values of high-and average yielding Holstein cattle in semi-arid environment. J King Saud
Univ, 2(2), 173-182.

El-Zarei, M. F., Alseaf, A. M., Alhaidary, A. A., Mousa, E. F., Okab, A. B., Samara, E. M., &
Abdoun, K. A. (2019). Short-term heat shock proteins 70 and 90 mRNA expression profile and
its relation to thermo-physiological parameters in goats exposed to heat stress. International
journal of biometeorology, 63(4), 459-465.

Hafez.B and E.S.E. Hafez.(2000).Reproduction in farm Animals.7" edn.lippiocoh Williams

andWilkins.philadelphia.Baltimore,New York,London Buenos Aires,UK.pp;287-288.

Hean, P. J. (1995) . Principle of Hematology. Edited by: L. H. Yong. ; W. B. Publishers. London.

Helal, A., Hashem, A. L. S., Abdel-Fattah, M. S., & EIl-Shaer, H. M. (2010). Effect of heat stress on
coat characteristics and physiological responses of Balady and Damascus goats in Sinai,
Egypt. American-Eurasian Journal of Agricultural and Environmental Science, 7(1), 60-69.

Kimchi-Sarfaty, C., Oh, J. M., Kim, I. W., Sauna, Z. E., Calcagno, A. M., Ambudkar, S. V., &

Gottesman, M. M. (2007). A" silent” polymorphism in the MDR 1 gene changes substrate
specificity. Science, 315(5811), 525-528.

Mahgoub, O., Kadim, I. T., Tageldin, M. H., Al-Marzooqi, W. S., Khalaf, S. Q., & Ali, A. A.
(2008). Clinical profile of sheep fed non-conventional feeds containing phenols and condensed
tannins. Small Ruminant Research, 78(1-3), 115-122.

Marai, I. F. M., Ayyat, M. S., & Abd EI-Monem, U. M. (2001). Growth performance and
reproductive traits at first parity of New Zealand White female rabbits as affected by heat stress
and its alleviation under Egyptian conditions. Tropical animal health and production, 33(6), 451-
462.

Mishra, R. P. (2009). Role of housing and management in improving productivity efficiency of

goats. Goat production-processing of milk and meat, 45.

Ocak, S., Darcan, N., Cankaya, S., & Inal , T. C. (2009). Physiological and biochemical responses
in German Fawn Kkids subjected to cooling treatments under Mediterranean climate
conditions. Turkish Journal of Veterinary and Animal Sciences, 33(6), 455-461.

Okoruwa, M. I. (2014). Effect of heat stress on thermoregulatory, live bodyweight and
physiological responses of dwarf goats in southern Nigeria. European Scientific Journal, 10(27).

Olafadehan, O. A. (2011). Changes in haematological and biochemical diagnostic parameters of
Red Sokoto goats fed tannin-rich Pterocarpus erinaceus forage diets. Veterinarski arhiv, 81(4),
471-483.

Khaleel and Al-Azzawi— Syrian Journal of Agricultural Research — SJAR 10(3): 131-142 June 2023



141 2023 s/ Olaia 142-131 :(3) 10 Lol Eigault 4y pedd) Anall - (5 9l jadl g Juls

Radkowska, 1., & Herbut, E. (2014). Hematological and biochemical blood parameters in dairy
cows depending on the management system. Animal Science Papers & Reports, 32(4).

Ribeiro, N. L., Germano Costa, R., Pimenta Filho, E. C., Ribeiro, M. N., & Bozzi, R. (2018).
Effects of the dry and the rainy season on endocrine and physiologic profiles of goats in the
Brazilian semi-arid region. Italian Journal of Animal Science, 17(2), 454-461.

Seixas, L., de Melo, C. B., Tanure, C. B., Peripolli, V., & McManus, C. (2017). Heat tolerance in
Brazilian hair sheep. Asian-Australasian journal of animal sciences, 30(4), 593.

Sharma AK, Kataria N (2011). Effect of extreme hot climate on liver and serum enzymes in
Marwari goats. Indian Journal of Animal Science , 81:293-295.

Sivakumar, A. V. N., Singh, G., & Varshney, V. P. (2010). Antioxidants supplementation on acid
base balance during heat stress in goats. Asian-Australasian Journal of Animal Sciences, 23(11),
1462-1468.

Srikandakumar, A., Johnson, E. H., & Mahgoub, O. (2003). Effect of heat stress on respiratory rate,
rectal temperature and blood chemistry in Omani and Australian Merino sheep. Small Ruminant
Research, 49(2), 193-198.

Swenson, M.J. and Reece, W.O. 2005. Duke’s Physiology of Domestic Animals. 12th ed., Panima
Publishing Corporation, New Delhi and Bangalore, India, pp. 15-17, 267-268, 459, 517-521.

Study of the Genetic Phenotypes of the Heat Shock Gene
(HSP70) and its Relationship to some Hematological and
Biochemical Characteristics of Local Iraqi Male Goats
During the Summer

Salih Hassan Al-Azzawi Mand Abdulmuttaleb Hazim khaleel®
(1). Department of Animal Production«College of agriculturec University

Diyalaclrag.
(*Corresponding author: Abdulmuttaleb khaleel E-mail: abdmtaleb85@gmail.com)
Received:15/12/2021 Accepted:9/05/2022
Abstract

The heat shock protein 70 (HSP70) gene is important as it affects the heat
endurance of animals through its participation in the protein folding process.
The current study was conducted at the ruminant farm of the College of
Agriculture at the University of Diyala. This study aimed to demonstrate the
effect of a single polymorphism in the sequence encoding the heat shock
gene HSP70 on some hematological and biochemical characteristics of Iraqi
male goats. The DNA sample isolated from 15 male goats was amplified by
PCR technique for the coding region on the HSP70 gene. Single nucleotide
polymorphism (SNP) sequencing was used to detect the DNA sequence in
which a site mutation (1528 C/T) was detected. Hematological
characteristics (PCV bound cell volume, hemoglobin Hb concentration,
RBC count, WBC count, MCV, mean hemoglobin in MCH and the mean
amount of hemoglobin in the MCHC group) were also evaluated. and
biochemical characteristics alkaline phosphatase (ALP), alanine
aminotransferase (ALT) and aspartate amino transferase (AST). The results
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showed the presence of three genotypes CC, CT and TT with percentages
(0.07, 0.40, 0.53), respectively, and the frequency of alleles C and T (0.27,
0.73 respectively) and in Hardy Weinberg equilibrium. The animals were
under severe heat stress and an increase in the number of respirations was
noted And the afternoon rectal and skin temperature in animals with the
genotype CC for the month of July and the number of respirations for the
month of August in the afternoon, as it was noted a decrease in the number
of red blood cells for the CT group in the afternoon for the month of July
and a decrease in the aminotransferase enzyme (AST) for the CC group. The
TT genotype was significantly superior to the red blood cell count in the
afternoon, and a significant decrease in the aminotransferase enzyme (AST)
of the CC group was observed in the morning measurement, but the
afternoon measurement was the lowest TT group in this trait. As for the
differences within the groups, most of them were significant for the studied
traits.

Key words: HSP70, hematological, biochemical, goats
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