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Résume

Le but de cette étude est de mettre en évidence I’influence des variations saisonnieres, I’age
le sexe et de I’états physiologiques sur quelques paramétres biologique chez la chevre
domestique de la race locale Arbia (Capra hircus) . Notre étude s’est déroulée dans le Nord-
est du pays, region de Guelma.

On a utilisé un effectif de 60 chévres cliniquement saines pour chaque saison (I’hiver et I’
été), qui ont été réparties en six groupes en fonction de leur &ge ,sexe et stade physiologique:
males jeunes , femelles jeunes , méles adultes , femelles adultes vides (non gestantes) ,
femelles gestantes et femelles allaitantes.Deux prélévements de sang ont été faits : le premier
durant la saison humide (mois de Février a 9°); le second durant la saison séche (mois de
Aout a 39°).

Les dosages ont porté sur les constantes biologiques suivantes : Globules Rouge,
,Hémoglobine ,Hématocrite, Globules blanc, Monocyte, Lymphocyte, glucose, protéines
totales, cholestérol, triglycérides ,LDH ,ALP et sur les minéraux : Ca et le Fe.

Les variations saisonnieres :L’étude comparative des moyennes pondant la saison humide

par rapport ou saison seche fait ressortir quelques constations :
-Une augmentation significatives dans le concentration du Triglycérides pour tous les groupe

-Une élévation dans le taux de cholestérol chez femelles vide-taries et les allaitantes avec
I’activité de LDH, concentration du glucose chez les gestantes.

- Une réduction dans le taux de protéines totales et de LDH chez les jeunes et dans GR,
lymphocyte chez les adultes.

-Une décroissement dans la concentration du Ca chez gestantes et les boucs, ce derniers on
été observeée aussi une diminution dans les valeurs du Fe et GB.

-Une diminution significative de HT chez jeunes femelles, et HB chez les allaitantes et les
jeunes males on addition de I’activité de ALP a ce derniers groupe.

L’effet de I’age :Dans notre étude, nous constatons une augmentation significative dans

I’activité de L’ ALP chez les jeunes par rapport les adultes , Par contre, nous trouvons une
diminution significative dans les concentrations de triglycérides et les monocyte pendant la
saison humide.

L’effet du sexe :L’effet du sexe sur ces parametres est négligeable sauf pour I’ALP, ou elle
été élevee chez les femelles, par rapport les male.

L’ effet de I’état physiologique :Dans notre étude, nous avons souligné des différences
significatives chez les femelles vides-taries par rapport aux femelles allaitantes dans la
concentration des cholestérols, protéine total et I’activité de LDH. Mais chez les femelles
gestantes, le taux de I’HT, ALP été réduire par rapport a celui des femelles vides-taries
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pendant la saison séche. Le traitement statistique des données révele une réduction
significative dans les concentrations sériques du HB, triglycérides, Ca entre les femelles
gestantes et les femelles allaitantes pendant la saison humide .Par contre, le taux du glucose
été élevée ;Mais pendant la saison séche les résultats révele une diminution des GR, Fe et
grandissement dans la ratio des lymphocytes. A été enregistrée aussi une diminution
significative dans I’activité de LDH pendant les deux saisons.

Mots clés :chevre, paramétre biologique, saison ,age ,sexe ,état physiologique.
Abstract

The aim of this study is to find out the effect of hot and cold seasons ,age ,sex and the
physiological states on some biological markers of native Arabia goats(Capra hircus) from
the province of Guelma North-east Algeria. A number of 60 healthy goats were selected
during winter and summer from the same herd situated 100 km southward the Mediterranean
Sea with an altitude of 600m. Animals were then divided into 6 subgroups; nursing males,
nursing females, adult males adult dry females, pregnancy and lactating.

Blood samples were collected in winter (February at 9 °C) and in summer (August at 39 °C).,

of each group were analysed in terms of Red Blood Cell and White Blood Cell (WBC) counts,
haemoglobin concentration, haemotocrit, monocyte, lymphocyte values. In addition, serum
glucose, total protein, , cholesterol, triglyceride , calcium , Iron concentrations and the
activity of enzymes LDH, and ALP.

where winter data are compared to that of summer. triglycerides was significantly higher in all

groups and increase of cholesterol in dry and lactating females, Also the activity of LDH and
concentration of glucose in pregnancy goats.Results of the cold season showed significantly
lower values of total protein ,LDH in nursing males and females, but reduced levels of RBC
and lymphocyte in adult males and females. Ca concentration has been decreased in
pregnancy females and adult males ,WBC count was significantly decreased in adult males
during winter; however, monocyte and glucose levels were within the physiological ranges in
all groups. Lymphocyte percentage was significantly decreased in adult goats during winter
when compared to summer. Cold season demonstrated remarkable decrease of WBC, Fe in
adult males. Ht in adult females.Hb in lactating goats and ALP,Hb in nursing males.

ega fo tceffe ehT :The results of the present study showed that higher activity of ALP values in
nursing goats than in adult goats. a contrary for the values of monocyte and triglyceride in
winter.

The effect of sex:
arbia goats had significantly higher activity of ALP, in females compared to males during
cold season, while other parameters were similar in two both sex.

The effect of physiological stages:

When comparing dry goats with lactating females , the results have showed significant
differences in concentrations in total protein, cholesterol and activity of LDH.but in the hot
season, significant increase were recorded in Ht and activity of ALP in the dry female
compared to the pregnancy goats.
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In winter time, there was a significant decrease in Hb, Ca, triglyceride and a increase in
glucose, accompanied by a significant decrease in RBC ,Fe and a significant increase in
lymphocyte in pregnancy females compared to lactating females. however the activity of
LDH is decline in two seasons.In the blood dry females when compared to pregnancy and
lactating goats were determined height concentration of total protein glucose and lower
concentration of Ca,and higher concentrations of, Hb in winter and summer.

Key words: goats, biological markers, pasture, season ,age, sex,physiologicale stage.
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Régne :Animal
L'embranchement: Vertébreés
Classe : Mammiferes.

Sous classe:Placentaires.
Ordre: Artiodactyles.

Sous ordre : Ruminants.
Famille: Bovidae.

Sous famille : Caprinés.

& £ & & & & & & €

Genre : Capra.

Espece : Capra hircus.
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AIRES DE REPARTITION DES POPULATIONS CAPRINES D'ALGERIE
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- Ul Jelill s

Pyrivate+NADH+H" REEEEEEEEEEEEE] < NAD+ Lactate

Pesce et ) dimll 3 LDH S 805 ga 4 guiall 43S ot ¢ 0 5) 53 ()5S geilill oS yal)
(al., 1984
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Phosphate PH 7.8 50 m mol/Il

R1 Buffer
0.6 m mol /IPyruvate
R2 Substrate 0.18 m mol/INADH

2937 die didasaal &y gl sl 2y

22y A geall Cslilaall Slea dan g (3380 2335 3aal A88s JS A guiall aliaial) sk ulss
ohiall sldl e Sleal) Jiay o 2 jia il 340 da e J sk 2ie

lwad) 3-
o JA A xA925=(J)2. 5) i 5 e SO Lt 1925 v
3583 /A A X9B90=(J/5.5) SHism s s IS L 4 °37 2icd

L yall 3488 1 JOA Jslaall (e JSa 1 ddadiall ay 300 4aS 1 (0, 5) A 52 50a
Adgall Jada yilll [ 5as gl adalis (e g el dl)

LGB 3N JMA Ul lialiaiaV) Jaza s S V) paliaiall (e G a0A A

-aslas YVl awl, -6

ST G Al Alls 8 L, (s e 8l @y 5 (Student test t) i) Jesiul
25890 Abiadll il jlall 8 Jasind Cus Analyse de variance  cpbl) dalas (Sudad Galaza (e

&> 1ol
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(ULAzD) &b sl ,eSUl (sle whasdl el b -1

o chn sl sl gl ey o i e il el 5 (1-3 ) soad s
B3 ¢ IS (50 e sl smsell G US55 b (5 sime (i) s s oy yal) AL
e (g pelal) 330 (5 e 3 i Gl 5 lim 5 yaagan SO S (g ) i il
Aduial) Gl i gal) 6’5‘3 L; ol Gla S Laine Canally 45 5laa LA

Ll anl) sl pany (SD X) besia o uall) 83 80 11-3 5

L) ADM (g (s g

Al Juadl L Sl ‘3““‘“_\ ) S
3.322+12.523 2.810+11.080 (Jsax 109 ¢ 2 &
1.356+10.900 1.815+7.133* (JE) O 51 5ot
2.087+24.229 2.722+20.700 (%)< S silah
1.304+10.593 3.156+09.033 (Jax10%) @ 2 &
0.263+1.253 0.249+1.290 (Yo) a5 gl
11.405+69.267 12.055+52.333 (Y6)ipma siall)
1.545+ 8.763 1.48645.537* (QYE) A8 Crsig
15.720+64.596 13.543+69.606 (O/e) S8 sl
10.376+65.593 12.737+54.15 (J/da) Jg a9
8.794+37.464 8.10+45.348* (O/e) &y} (A

1.052+11.25 1.451+9.432 (Jufida) p gaealls
17.771462.233 20.020+80.541 (J¥/ase) )
11.142+145.278 7.711+82.802* (J/2.5) s S8 SLiLius o)

21.826+341.8 25.233+278.453* (J.3) SHi g clisyU)

P<0.05 (s.sia 38 2352515
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(BLeVI) aU )l GUYI e ol pzill Juib -2

A padl AL s ) (3lie W) S e gy 631 5 (2-3) Jsaadl 8 A3 saall il (e ek
iine Gl s Bl Juad IO 43l D sl ) & i pall (amy Jas g e uadl) il
& gl s L)) o Lane Sl 5 )agnn SIS 5 ASH (5 ) ey S silangd) (e JS a8
apall daady 45 e 3 junlell (SOE 3 i

e sl L gl gad) il pdal) Glany (SDE X) Jaugia Ao Auail) piail) il 1230 g8a

Ay ) A (pe
Al il ) el gl duatl o
2.223+11.043 1.604+9.180 (Jsax10%) ¢ 2 d
2.767+10.333 1.041+8.850 (QYE) O 81 s
3.122+26.800 2.237+18.350* (Y0) < S silaza
3.034+10.103 2.511+07.450 (Jax10%) @ 2 &
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18.820+61.100 12.042+53.700 (Yo)ipau siall)
1.584+8.300 1.259+5.758* (DY) A G g )
13.394+72.218 14.976+75.224 (O/e) S sl
11.139+59.070 13.735+67.220 (J¥/ka) g rinudd o<l)
4.088+39.89 6.640+52.122* (OY/a) 4y} (A
2.553+8.684 3.022+10.421 (Suy/ide) pgpaalls
14.256+69.454 11.988+94.082 (0Y/dss) sy
12.884+128.857 18.492+138.582 (/2.5) 5 St 3Lilies o)
39.621+367.57 26.796284.714* (0/2.3) SHing 3 9 clis>l)

P<0.05 (sira @8
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(Uwsadl) a2l ,eSUIl (sde haddl sl Huib -3
o s sl A sl il any Jaws gie e L) jadl) il (3-3 ) Jsasd) s
M}cch'a:\,ﬂ\}c\fﬂ\e.ﬂ\glﬂfgﬁwdsdds‘;)ﬂmoﬁdﬂ;‘ﬁé&g}c@)ﬂ\ﬁw\
VA 3 pelal) BB 55 5 sina il 5 ¢ 3ad 5 pundlSH 0 0S 35 3 5 il

J\AM Mb MJ\AA JJL}S\ M\

o sl o) el Gany (SD X) bwsia o (uall) 83 805 :3-3 532

Ay ) AL e s g

sl Ut - sl Sisal
2.476+14.103 1.730+10.066* (Jsax 109z 2
1.340+12.867 1.680+10. 91 (JYE) e 51 32
4.780+30.500 3.975+24.253 (%6) < S silas
2.096+13.267 1.27629.000* (JSa x10Y)z 2 d
0.153+1.541 0.273+1.869 (Yo) a5 gal
10.097+68.929 6.860+51.100* (%) s sikall
1.549+8.024 1.003+6.104 (JYE)ASY O g )
9.149+49.499 11.89+56.519 (J¥/ie) S sl
12.796+61.409 12.453+65.56 (J¥/ie) J 9 s g}
8.420+51.767 8.099+69.374* (O/Le) & pualad) DG
1.020+12.970 2.501+8.622* (Jud/le) p galls
6.342+78.741 8.551+60.575* (JY/asa) Jaal)
20.041+82.992 10.521452.823 (7.5) s 5181 Sl oY)
52.884+377.476 45.252+321.225 (U.3) SHiag 3 9 lis>)

P<0.05 ssima Gb 3597k
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(Ulpsll) adWI GUYI e ol jusidl juil -4

aall e el Juaily 4 i 3 )l Juaill il (4-3 ) Jsand) 3 4 saall il A (e jels
O 5) 3558 () RBaY s sballl A 5 ¢ panl) adll il S a0 ail m l y5all (e
i) (6 5 g s S (e IS 58 58 Aty SIS (30 Sl e e IS

G sl aml) el Gany (SD X) Jasia (o uall 83l 80 :4-3d 92a

L ad) A (e il i gl

A Juad L el f:j;m iy
1.846 + 14.800 1.03+ 9.8510* (s x 107z 3
1.426 + 13.063 1.323 + 10.569 (O Co 1 a0
3.185 + 28.800 3.852 + 24.033 (%) silash
3.012 + 11.692 3.214 + 9.858 (05 X107 3 &

0.360 + 1.307 0.117 + 1.764 (%) asmnsi sl
12.638 + 72.869 6.597 + 54.200* (%) st siall

2,046 + 7.888 1,001+ 4.223* () g
10.452 + 52.259 8.69 + 56.344 (0L 358 sl
8.756 + 55.315 11.201 + 78.159* (04e) 3 S 1
7.692 + 46.656 10.784 + 71.501* () gl 23

2.132+10.250 2.222411.741 (Gl p32ulS
20.520+80.664 23.844+74.881 (0458 waal)
12.114+124.562 26.969+85.225 (5.5)c5 558 Ui 0
48.089+308.254 60.250+272.642 M*’ijjj)‘ﬂm‘

P<0.05  (ssia 32525 VY
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e dlaie V) S Al Jildall g o8 e de by Al Canall (g HuSl Ladl) ol )

Goddled 8 tall it ) Ul i) Juad b 550 all Gl o Gddldi Cas oo ) 8
oaliany Ll s 13 day s CMe YL Lalt 5 dpadall cOlilally 1) yuzal Aladl o2 i s 53l all
SV Jeadll 138 3 ) gaall 2ling Cum el 4l slLE) Jad 3 5yinall U gal) Dl
Lanilly Ll Lea Z LWL o ) yaiasl 5 e 3))a a0 e Adilaall (i jad el3ad) (e 488 CilpaS
O A Lo A (e B yimall Gl gaally | )l 3ady 3 )l jadl cila o S i)Y ()b Capall
oebn doa gl gad Sl jhaual aie mi 5 aladall Lehed e JIy Lae ool sl ()l e 5 Slgal
) g Al Al A ) )3 5all s o gl s LS Lealil A e La U
G5 9 9ks) Apdll gl il Bela)l s Jslaadly Sl sl (e a8 GilaS lua

(1996«
5 A janllogpuinll i con Jal o B3n Ailias sl 55l 5 g el il pdipal) i

.(Cetin ,2009 ; Mira,1994 ; Al-Eissa,2011) Ladll il

adilhs Calide A 55 Cun ) sall s 55 ) A o 8 dladll cladiay) il 5
el yaall aall iy S ane Jie 4 sadll il yisall o e ety Lae a5 5adll

s secmsle saedl 3S i(EI-Nouty et al.,1990) xS silaell 40 ¢(Koubkova et al.,2002)
LoDl ) alga) (ardoiil adl ol 8l ad adding Cun daiDle yadl Cag lall aa Al € i gaS i
.(Anderson et al .,1999 ) <l sal)

ezl pAJl WU,S-1

celidll Juad 8 AL eladl die o) jaall anll iy S aae 8 Galias) Al jall s3a il Caaa
s U Jeadl) 2000 ¢ g ey Cus o (Azab, 1999)  lad ) il ae Lalad (585 124
5 Alall L) o ol amidl L 1aa 5 ¢ ol pead aall <l 5S ae (alidsy (gt )l sl
Capall A 0585 Gl Aladl) 3 ) all da oy selall il elld 6 cad) aa i 5 ddil il 5o
.(Kaneko et al.,1997;Jadoh,1998) s\iill i 4de . lae skl led (a yill 300 5 el
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e il JS wie 88l Joads 5 ylia Canall Jmd 6 sl sangll 5805 3 plis ) Laa )
Sarroa ) sbandl Fulani o alel Lo e JS e caai 5 AT il il aie cuile
Skl o o) el aall Gy S o paisaly ) () @l (8 sl 2 52y 38 5 (and Colle, 1973
CSapellildagi e Leilaidlee o A gpaall AadY) UBA (0 GoansS5Y) eleia) 2 5 e
(Kibler, 1964 ) AL slea¥) aa Jalaill avall A 2dalall 5 ) jall s o o eall

512 Aall B8N b B (ol sangl) S 5 il s g O (S s AT Aali
.(Eastham, 1978 ) aall 38 ) (sa55 28 (Al 5 () saadl Led (da yaty Al Al

S eiloapdl-3

)5 ) 33l ) A g2 (Ul s &Y RS e Jly Galdl) eli Y )
(6 sia alidd) ae SRS o) paall aall iy )€ 385 583 e dory (2 ¢y 05 )Y
.(Jain, 1993;Coles, 1986 ; Schlam et al.,1975) (S 5Y)

Jomd dadde o Lo & jlie olidl) Jumd 3y S lagel) Aad Jaws sie 8 (aléd) Jas
s (il (ulSailS adadll Jah a8 s ol Baadl ) 080 Gle ) sl Gala JS 5 capall
) aall gl LY Ll Juad <y S gilaggd)

A gl G W 39 8 Capall Juad JAA Aol jall o2a (8 oy S gilagel) A 30l )

Lee ) il Caliday 5 yurall il jiaall o caat Al Gl jall (e apael) disia il Ll 5 5 ) jall
el peall aall iy S oae d33b 1) ¢ (Palterson et al., 1960; Isidahomen et al.,2010 )
S silasgdl A (33 (Kopp and Hetesa, 2000) (e %) aaall 8 (s ) 5l 4 geall 5 5 5l)
Loyl aaa (e Jlll ) iliadl 5 ladl Gudhall Cog ol (5058 Cua A sall @l il daiala

38 siall 4010300 o) gl dae o5 SIS g cansall il g Gla8J Aa S Aa) U8 e 33 oLl Y
Lo 138 5 Canall Jomd 8 Ll ginn e alis iy S silasell das 8 asle 5 <(Schaefer,1990)
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e AlSa) ) )l il (e 4gl) il i le e el 5 Glagl (e el of LS
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5an) Lgiad el 5 gl sl el Sleall L& Jo¥) gl ks elianll anl) iy S a3
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. (Finco, 1989 ; Meyer and Harvey, 1998 )
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ARTICLE INFO ABSTRACT
Article history: The aim of this study is to find out the effect of hot and cold seasons on some biological
Received 4 September 2014 markers of native Arabia goats from North-east Algeria. A number of 48 healthy goats
Received in revised form 24 November were selected during winter and summer from the same herd situated 100 km southward
2014 the Mediterranean Sea with an altitude of 600m. Animals were then divided into 4
Accepted 8§ December 2014 subgroups: nursing males (2-4 months, average weight of 19.35 = 2.47 kg). nursing
Available online 16 December 2014 females (2-4 months. average weight of 17.65 = 2.41 kg), adult males (>8 months,
average weight of 46.54 + 2.84 kg) and adult dry females ((>8 months, average weight
Keywords: of 38.12 £ 1.45 kg). Blood samples were collected in winter (February at 9 °C) and in
Arabia goats, biological markers, summer (August at 39 °C). Some hematological and biochemical markers have been
pasture, season. investigated, where winter data are compared to that of summer. Results of the cold

season showed significantly lower values of RBC count in adult males and females.
reduced levels of hemoglobin in nursing males and weak hematocrit in nursing females.
WBC count was significantly decreased in adult males during winter: however.
monocytes and glucose levels were within the physiological ranges in all groups.
Lymphocyte percentage was significantly decreased in adult goats during winter when
compared to summer. Cold season demonstrated remarkable decrease of total proteins
in young animals and adult females. Cholesterol concentration has been significantly
increased only in adult females. but that of triglycerides was significantly higher in all
groups during the cold period. Results are discussed according to the weather
extremities and environmental factors of the region.

© 2014 AENSI Publisher All rights reserved.
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INTRODUCTION

Goats are economically important short-period breeder ruminants [1], which experience a variety of
ecological challenges like wide variation in temperature, humidity and pathogenic invasions [2]. In North East
Algeria, winter is relatively cold and there is generally the presence of high relative humidity, whereas summer
is characterized with hot and dry climate. Seasonal variation in the levels of some blood constituents have been
attributed to changes in the environmental weather which vary markedly between the winter and summer
months [3].

Blood is an important and reliable medium for assessing the health status of individual animal [4].
Variations in blood markers of animals are due to several factors such as altitude, feeding, age, sex, breed,
diurnal and seasonal variation, temperature and the physiological status. In various studies, red blood cells.
hemoglobin and hematocrit were reported to reach the highest levels during winter period in different rodents
[5]. In contrast, these markers were reported to be at the lowest level during winter months in large animals [6].
The significance of determining hematological and biochemical indices in animals are well documented and the
changes in these parameters have been studied in the goats [7]. Moreover, blood biochemical markers including
total proteins, cholesterol, triglycerides. free fatty acids and glucose are important indicators for animal health
and its nutritional status[8, 9 and 10].

This study was carried out on native Arabia goat breed, it aims to investigate the effect of cold and hot
seasons on some hematological (red blood cells, white blood cells, heamoglobin, hematocrit, lymphocyte and
monocytes) and serum biochemical markers (total proteins, glucose, cholesterol and triglycerides,). However,
four physiological states (nursing males, nursing females, adult males and dry females) living in an altitude of

Corresponding Author: Aouaidjia Nawel. Department of Ecology and Biology. Faculty of Sciences.University of
Mentouri, Constantine 25000, Algeria

179



290 Aouaidjia Nawel ef al, 2014
Advances in Environmental Biology. 8(21) October 2014, Pages: 289-205

600 m Southward the Mediterranean Sea (north-east Algeria) and feeding a mountainous rocky pasture during
the whole year were chosen.

MATERIALS AND METHODS
1-Study site:

The study was conducted at the livestock farms in Mdjazz-Sfaa situated 70 kin south the Mediterranean Sea
(province of Guelma, North-East Algeria, latitude of 36°.28” and longitude of 7°.95°E). This region 1s situated
i an altitude of 600 m, characterized by a cold-humid winter and a hot-dry summer. The temperature is in the
range of 9 °C during winter to over 35°C during summer; as the average rainfall is up to 600 nun/year.

2-Animals:

The study was conducted on healthy herd of 48 native Arabia goats from February to August. Goats are
well adapted to the environmental and climatic conditions of the region. Animals were divided according to
their age and sex into four Subgroups as follows: 8 nursing males (2 to 4 months)., 9 nursing females (2 to 4
months), adults of =8 months (21 males and 10 dry females. Goats spend about 8 hours a day grazing on
mountainous rocky and grassy area during the whole year. The grassy site contains varieties of small trees and
herbs. However. the pasture found is almost similar to the floristic survey reported earlier [11]. This site 1s
remote from all types of urbanization, industrialization and agricultural activities.

3-Blood samples:

Blood was withdrawn in the early morning from each animal at the external jugular vein into test tubes
containing EDTA for hematological markers (RBC. WBC. HB. HT. Lymphocytes and Monocytes) using
automatic analyser (Full Automatic Blood Cell Counter Model PCE-2 ON, ERMA INC, Tokyo). Part of the
blood was collected in dry test tubes for biochemical analysis. The collected blood was immediately placed in
an ice box kept in darkness, and it quickly transported to the laboratory. Dry tubes containing blood were
centrifuged at 4000 rpm for 10 min and then the serum was kept in eppendurtf tubes at -20°C until further
analysis. The measurements of the biochemical markers (Glucose. total proteins. triglycerides and cholesterol)
were performed by using freshly commmercial laboratory kits (SPINREACT, Spain). The experumental
procedures were carried out according to the National Institute of Health Guidelines for Animal Care and
approved by the Ethics Committee of our Institution.

4-Statistical analysis.

The data obtained were imported stored and coded according to recoded information in data sheet using the
Microsoft excel 2010. Results were presented as mean = SD. Student t-test was used to compare the results of
different hemato-biochimical markers between cold and hot season. The p-value <0.05 was considered
significant.

Results:
Results of the effect of cold and hot season on some biological markers of Arabia goats are registered in
tables 1-4.

1- Nursing males:
Compared to hot season, a significant decrease of hemoglobin and total proteins were recorded in cold

season. Contrary, there was a remarkable rise in the level of triglycerides.

Table 1: Effect of Cold and Hot Season on the biclogical markers (Mean = SD) of nursing males (2 to 4 months) of Arabia goat.

Paramet Cold Season Hot Season Significance level

Season

RBC (x 10° ul) 11.080+2.810 12.523+3.322 NS

Hb (g/dl) 7.133x1.815 10.900x=1.356 S

Ht (%) 20.70042.722 24.2294+2 087 NS

WBC (Xl()jul) 09.033+3.156 10.593=1.304 NS

Monocytes (%) 1.290+0.249 1.25320.263 NS

Lymphocytes (%) 52.333x12.055 69.267x11.405 NS

Total proteins (g/dl) 5.537+1.486 8.763£1.545 S

Glucose (mg/dl) 69.606+13.543 64.596+15.720 NS

Cholesterol (mg/dl) 5415+ 12.737 65.593+10.376 NS

Triglycerides (mg/dl) 45.348+8.10 37.464+£8.794 S

RBC: Red Blood Cells. WBC: White Blood Cell. Hb: Haemoglobin, Ht: Hematocrit.

NS: no significant. S: Value significantly different between seasons at p<<0.05.

2- Nursing females:

A noticeable decrease in the level of hematocrit and total proteins, accompanied by significant increase in

triglycerides was observed in nursing females during the cold period.
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Table 2: Effect of Cold and Hot Season on the biological markers (Mean + SD) of nursing females (2 to 4 months) of Arabia goat.

Paramet Cold Season Hot Season Significance level
Season
RBC (x 10°ul) 9.180=1.604 11.043+2.223 NS
Hb (g/dl) 8.850=£1.041 10.333+2.767 NS
Ht (%) 18.350+2.367 26.800+3.122 S
WBC (Xlel.il) 07.450£2.511 10.103+£3.034 NS
Monocytes (%) 1.231+0.100 1.435+0.694 NS
Lymphocytes (%) 53.700=12.042 61.100+18.820 NS
Total proteins (g/dl) 5.758+1.259 8.300+1.584 S
Glucose (mg/dl) 75.224+14.976 72.218+13.394 NS
Cholesterol (mg/dl) 67.220+13.735 59.070+11.139 NS
Triglycerides (mg/dl) 52.12246.640 39.89+4.088 S

RBC: Red Blood Cells, WBC: White Blood Cell. Hb: Haemoglobin. Ht: Hematocrit.
NS: no significant. S: Value significantly different between seasons at p<0.05.

3- Adulr males:
In the cold season, significant decline i the level of RBC, WBC and lymphocytes were observed. On the
other hand, the concentration of triglycerides was remarkably raised.

Table 3: Effect of Cold and Hot Season on the biological markers (Mean + SD) of adult males of Arabia goat.

Paramet Cold Season Hot Season Significance level
Season

RBC (x 10°uD) 10.066+1.730 14.103+£2.476 S
Hb (g/dl) 10. 91=1.680 12.867£1.340 NS

Ht (%) 24.253+£3.975 30.500+4.780 NS

WBC (x10°ul) 9.000£1.276 13.267+2.096 S
Monocytes (%) 1.869£2.732 1.541£0.1535 NS
Lymphocytes (%) 51.100£6.860 68.929:x10.097 S
Total proteins (g/dl) 6.104=1.003 8.024=1.549 NS
Glucose (mg/dl) 56.519+11.89 49.499+9.149 NS
Cholesterol (mg/dl) 65.56+12.453 61.409+12.796 NS
Triglycerides (mg/dl) 69.374£8.099 51.767+8.420 S

RBC: Red Blood Cells, WBC: White Blood Cell. Hb: Haemoglobin. Ht: Hematocrit.
NS: no significant. S: Value significantly different between seasons at p<<0.05.

- Adult dry females:
In winter, the levels of RBC, lymphocytes and total proteins were significantly decreased: however those of
cholesterol and triglycerides were significantly increased.

Table 4: Effect of Cold and Hot Season on the biological markers (Mean = SD) of adult dry females of Arabia goat.

Parameters Cold Season Hot Season Significance level
Season

RBC (x 10°pl) 9.851+1.030 14.800+1.846 S

Hb (g/dl) 10.569+1.323 13.063+1.426 NS

Ht (%0) 24.033:3.285 28.800=3.185 NS

WBC (x10°u]) 9.858+3.214 11.692+3.012 NS

Monocytes (%) 1.764=0.117 1.307+0.360 NS
Lymphocytes (%) 54.290+6.597 72.869+12.638 S
Total proteins (g/dl) 4.223+1.091 7.888+2.046 S

Glucose (mg/dl) 56.344=x8.69 52.259=10.452 NS
Cholesterol (mg/dl) 78.159+11.201 55.31548.756 s
Triglycerides (mg/dl) 71.501=10.784 46.656+7.692 5

RBC: Red Blood Cells, WBC: White Blood Cell, Hb: Haemoglobin, Ht: Hematocrit.
NS: no significant, S: Value significantly different between seasons at p<0.05.
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Discussion:

Results of the present study marked declined RBC count in adult goats during the cold season. which was in
line with those reported by [12]. Heamatological and biochimical parameters could be affected by many factors
including sex, age, reproductive status and seasonal variations [13,14 and 15]. Seasonal changes in the thermal
environment always affect animals’ physiological responses. Thus, variation in the levels of haematological
markers such as total RBC count [16], PCV [17] and Haemoglobin [18] are a sign of adaptation to unfavorable
environmental conditions. Indeed, haematological values are used to asses stress and welfare of animals [19].
Malnutrition during the cold season may lead to a decrease in the RBC count, this 1s entirely constituent with the
results obtained in this study and it is supported by the findings of Kaneko et al [20]. It has been reported that

seasonal temperature affects goats much more than that of winter because summer period 1s longer than winter
[21].
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Hemoglobin values in in this study were lower in all groups of amimals, especially in nursing males.
Reduced hemoglobin concentrations in young amimals do not affect the respiratory rate since the oxygen
carrying capacity of the blood is higher because of high hemoglobin affinity. Accordingly, hematological
findings were similarly obtained from the study carried out on kilis goats [22]. Azab and Abdel-Maksoud [12]
have reported significant difference in Hb level during the early neonatal period, whereas Iriadam [23] found no
remarkable change in Hb concentration from Kilis does. The higher Hb concentration in summer than that of
winter is in line with the findings of Saror and Coles [24] on white Fulam cattle; and that is probably caused by
the liberation of red blood cells from spleen or the increase in oxygen consumption due to tissue demand by
releasing the erythrocyte-stimulating factor. As a result, animal can diffuse internal heat outside its body to cope
with climatic stress [25]. On the other hand, Low hemoglobin concentration in the winter could confirm the bad
nutritional status which may lead to anemia [26]. The high altitude reduces the oxygen tension in mountainous
regions, leads to an increased production and release of erythropoietin, thereby, stimulating erythropoiesis as an
adaptive mechanism to low oxygen level [27, 28 and 29].

Hematocrit is generally lower in winter than summer, but it is remarkably decreased in young females. The
raise in hematocrit in this study during summer may be attributed to increase in environmental temperature [30,
31]. Hence, high heamatocrit values indicate either an increase in the number of circulating RBC or a reduction
i circulating plasma volume [32]. Hematocrit can also be affected by seasonal variations, where high
temperature leads to the loss of body fluids, as well as the quality of food could intervene remarkably with
hematocrit level, especially during malnufrition. Accordingly, heamatocrit level was found to be higher in
summer than that of winter as result of thermal and food differentiation [33, 34]. Moreover, haematological
fraits, especially Hematoerit and hemoglobin were correlated with the animal nufritional status [35]. In this
study, it is important to note that Arabia goats had a minimum hematocrit value without any clinical
manifestation concerning anemia.

White blood cells are the soldiers of the body and their high counts may be due to the increase of the
complement in the animal immune system. Dry season differs then cold one, not only in terms of climatic
changes of temperature and humidity, but also in dietary diversity and closely linked to the quality of soils and
the life cycle of small organisms such as parasites, which are considered as one the most important pathogens of
small ruminants [36.37]. This is exactly what this study demonstrated where the number of total WBC count
was lower i the Arabia goats during the winter, especially in adult males. Accordingly, Saror and Coles [24]
reported a higher total WBC values in White Fulani Cattle during summer season. Also, during winter total
WBC count of the West African dwarf goat [38] was lower than the values reported by Oduye [39] for this
breed during the summer. The result of Arabia goats concerning the present study demonstrated higher levels of
WBC during summer period, which could be the result of infections. Generally, the seasonal variation observed
in these markers is related mainly to many climatic and nutritional factors.

Mean monocytes percentage was similar between all animals studied in the two seasons and no seasonal
difference was recorded. But in other study, the ratio of monocytes during wet and dry summer was higher
compared to the value obtained in winter [40]. This result is consistent with the findings of Al-Busaidi et al.,[41]
that reported slightly higher monocyte ratio during summer. Thus, it was reported that monocyte levels at day 5
postpartum resembled to the reference values of goat [42]. The fluctuation in monocyte levels may be associated
with weather extremities and poor management. According to the results of this study, monocytes seem not
affected by the mentioned factors.

Lymphocytes percentage showed significant decrease in adult goats of both sexes during cold season
compared to the hot one. The seasonal change in climate had no significant effects on the ratios of
lymphocytes[40], as that of reported concerning Barki ewes [43]. Reference values set for West African Dwarf
goats [42] were higher than Kaj/i lamb during the same period. Monocytes are ranging 43.89 to 45.86% for
adult goats [44], which look lower than the values observed in this study. Lymphocytes are the key elements in
the production of immunity. Low levels can be seen in some bacterial infections, aplastic anaemia, and in some
forms of leukemia, while high values can be observed in viral infections, and in some forms of leukemia [45].
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A remarkable decrease of total proteins in young animals and adult females was seen during the cold
season. This could be due to the fact that Arabia goat was dehydrated during the summer season which lead to
elevated serum protein levels [46,47]. Serum proteins are known to be important in osmotic regulation,
immunity and transport of several substances in the animal body [48]. Serum total protein is one of the
indications of nitrogen metabolism in the organism, and depends on protein content in hay [49,50] and season
and, was it showed a considerable mdividual variation [51]. Furthermore, blood total protein level was low
during cold season, but it has not been affected in dry-hot months [3,24]. Thus the normal proteimn level m
summer period, as it was reported in this study, may indicate also the accepted pasture content of essential
amino acids. In contrast, the rainy cold period has showed significant decrease of serum proteins, which may
caused by malnutrition, because fresh green leaves perhaps contain less amino acids. It has been reported that
low availability of vegetation and fiber during pasture season might result in decreased protein concentrations
[52]. Nadji rams reared under hot-dry period have high levels of serum total proteins, accompanied with low

albumun, which were related to weather stressful conditions: dehydration in one hand, and loss of appetite, on
the other hand [53].

Blood glucose level has not been affected by season in all groups of goats. The normal glucose
concentration perhaps is attributed to a well metabolic regulation and also to carbohydrates’ availability in the
two seasons. Nutritional status and metabolic activity of animals are the main factor responsible on such level
[54]. Lower blood glucose levels in kanni goats [4], and higher levels in wild goats [55] were reported. The
augmentation of blood glucose of Nadji rams during the hot summer of Sahara desert was attributed to the stress
hormones” release under hot temperature [53]. Feed intake is depressed during autumn high temperature for
cashmere goats, which was associated with adverse effects on livestock production [56].

Cholesterol concentration was only higher in adult dry females during the cold season. Similar findings of
cholesterol levels were found m kanmi goats [4] and in wild goats [55]. Differences mn vegetations between
seasons and temperature variation are inevitable factors which affect the concentration of cholesterol.
Accordingly, food poor in fats decrease the cholesterol concentration [37]. In addition, the concentration of
cholesterol may rise as a result of an increase in the catabolism of lipids [57]. However, cholesterol and
triglyceride levels were found not be influenced by seasons [15].

Triglyceride concentrations were significantly increased in winter compared to summer in all groups. Goats
are very sensitive to cold weather; this is why probably they need more energy by mobilizing fats into the
bloodstream in order to produce more ATP.

It was found that Scottish sheep increased the rate of fatty acid synthesis from adipose tissue and the
activity of lipoprotein lipase (a key enzyme of tissues of plasma triglvcerides) between October and May, 1.e.
during the cold period. This increase was probably related to a high intake of food [58]. Tniglycerides are
usually considered as indicators of good nutrition and can be significantly affected by environmental
temperature [50]. Triglycerides it is influenced by the energy level of the diet, which at low energy level tends to
decrease [59]. Lower values of plasma triglycerides were reported in goats living in poor food conditions
compared to other food living conditions considered more or less good [60]. Daily changes in triglycerides are
related to diet, it is more stable in low energy diet and higher in a balanced diet [61]. Thus, the high level of
triglveerides in the present study is a good sign of acceptable nutrition during the cold winter. In conclusion, this
study can increase our understanding of Arabia breed’s biological markers, and then help animal breeders to
take care on their animals appropriately during the weather extremities.
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