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Tipég ka1 emidpaon ng nhikiag ka
T0U avanapayeyikoy ctadiov oug
QIPATOAOYIKEG HAPAPETPOUG IPO-
Barwv tng @uing Xiou

N.K. Havoflongl, M. Kpltoénn—Kmvmavﬁvouz,
N.A. T'tabivng', E. KaAait(dkng',
Z. IToAuvComovdov?, X. Kapat(idg'

IMEPIAHWH. Képiog otéyog tng epyaciag avuic Aitav o kabo-
PIOp6G TWV UPGY OV IpokvIrouy and t yeviki e§étaon aipatog
npofdrwv yadaktonapaywyig kdww and eviaukég kai npueviau-
kég ouvliikeg extpopric. Aeutepeiwv okondg fitav n pedén g
enié paong tng nixiag ka1 ou avanapaywyikoy otadiou oug 614~
@opeg arpatodoyikég napapétpous. Xuvolikd xpnorponomOnkay
200 xhvikdg vy npéPata tng @uiiig Xiou mou npoépyoviav
and 10 extpogég 3 vopdv g Kevipikig MakeSoviag. I'ia  pe-
Aém g enibpaong tng nhixiag, 150 npbPata wavopndnkav oe
1peig opdSeg: © Opdba A: 50 apvoi nikiag 3-6 pnvdv (péoog
épogrrumkn anbéxhion: 4.45:1,22 piiveg) ® OpdSa B: 50 pn éykueg
npoPativeg oe yalaktonapaywynd, niikiag 1-3 ewdv (péoog
épogrrumki anbéxdion: 2,18+0,74 ém) * Opada I': 50 pn éykueg
npoPativeg ot yaaktonapaywyn, nhikiag peyaditepng wwv 3 etdv
(péoog bpogttumki anéxhion: 5,88+1,87 ém). Ilpokeipévou va pe-
Aem0ei n enipaon tou avanapaywyikov cradiou, o1 mpoPariveg
xwpiomkav oe 2 opddeg: ® Opdda A: 50 éykueg npoPativeg oe En-
pd nepioSo * OpdSa E: 01 100 npoPativeg twv opdSwv B kar I'. H
apornwia éyive pia @opd yia kdle (wo, petaly Aekepfpiou-la-
vouapiou yia ta {da g opdbag A ka1 Maptiou-Madiou yia ta uné-
Joma. e 6)a ta Sefypata aiparog mpoodiopictnkav o aiparokpi-
g, n apoopaipivn, 0 apiBpdg v epudpdv ka1 WV Aevkdv ai-
poopaipiov ka1 o apifpés twv aponetadiov. Iapdddnia pede-
ifnke ka1 o Aevkokuttapikdg TiTog ot eniypiopara afpatog ou
kd0e Sefypatog. O1 péoeg upég twv napapétpwv nou eSerdonkay
fitav evidg v puololoyik®Y opiwv mou avagéper n Piflioypa-
@ia, exté6 tou ap1Bpot wwv epubpoxuttdpwy 1wV npoPativev. H
nlikia ennpéace onpavukd 1oV apatokpin, v aipoc@aipivn, tov
ap1fpé v epubpokuttdpwv, TV Aeukokuttdpwy, TV oudete-
PpOPLA®Y, TV AePPOKUTIAPWY, TV EWOIVOPLAWY KAl TV QIpio-
netadiov, addd éy1 twv povokuttdpwv. To otdbio avanapaywyig
ennpéace onpavukd pévov ug péoeg upég TWV POVOKUTIAp@wY Kat
WV EWOIVOPLADY.

Aé&e1g eupenpiaong: npéfara, aparodoyiki e€étaon, upéc, nhi-
kia, avanapaywyiké otdSio
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ABSTRACT. The main aim of the present study was to determine
the values of the haematological parameters of dairy sheep reared
under intensive and semi-intensive conditions, as well as to test for
the effects of age and reproductive stage of the animals on the
values of these parameters. In total, 200 clinically healthy Chios
sheep from 10 farms of Central Macedonia were used in the study.
For the determination of the effect of age 150 sheep were assigned
in three groups. Group A consisted of 50 lambs aged 3—6 months
(mean+SD: 4.45+1.22 months), group B of 50 non-pregnant ewes
into lactation aged 1-3 years (mean+SD: 2.18+0.74 years) and
group C of 50 non-pregnant ewes into lactation aged more than 3
years (mean+SD: 5.88+1.87 years). For evaluating the effect of
reproductive status 50 pregnant ewes in dry period were used,
15-30 days before the expected day of lambing (group D), along
with the 100 non-pregnant ewes into lactation of groups B and C
(group E). Blood sampling was performed once, in dry ewes from
December to January, and in lambs and lactating ewes from March
to May. The mean values of the determined haematological
parameters were within the range provided by the literature, except
for red blood cells count of ewes. The results also showed that
haematocrit, haemoglobin concentration and red blood cells, white
blood cells, neutrophils, lymphocytes, eosinophils and platelets
count were significantly affected by the age; only monocytes and
eosinophils count by the reproductive stage of the animals.

Key words: sheep, haematological examination, values, age,
reproductive stage
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EIZATQI'H

To ailpo amotehrel fooind VYQEO TOV CHOUATOS ROL N
vevirt] eE€taot] Tou eivon amapaitnth yia ) dudyveoon
TWV VOGMmV TOU OLUOTTOMNTIHOU CUOTHUOTOS, VOOWV ard
GAOL CUOTHUATA ROL GOYAVAL, RAOMS ROl YEVIXRGTEQWV
netaforrdv datagoywv twv Ldwv (Spais 1975). T
TN OMWOTY, OUWS, EQUNVETN TV ATTOTEAEOUATWY TNS YE-
virtig eE€Taong aluotog B TEEmeL Vo VITAQYOUV TLUES,
ue pdon tig omoleg Ba yivovrol xal oL CUYRQIOELS [e-
TAEU TOV TWHV TV JLapSQMOV ALULOTOAOYIXGY TOQO-
uétpwv. Ztn debvy Pipiioypapio vrdoyovv avago-
Q€< YL QPUOLOAOYIRES TIUES CULUATOLOYLHMV TTOQOUE-
TOWV Ot TESPATA, oL 0oileg Suwe Towilovy amd
§oevva og €pguva, rabwg dev Aaufdvovtar VoY ou
TOAATAOT TAUQAYOVTES TTOU UITOQOVY VAL TS ETNQEEd-
oovv (Kramer 2000). AvtiBeta, Yot 0Qa Hag, TOU 1
eofatotpogia amotehovoe voL oToTeELEl Evav TOAD
duvauxd #hddo g Aypotniic Iapaywyric, dev €xovv
YIVEL EQEVVES TTOU VO CPOQOTY OTLS TLUES TMV CUUATO-
AOYIRMV TAQAUETOMVY TOV TEOdTOV.

O aduetpol wov cuvijBwg eEetdlovtar »atd
vevwrt] eE€taon Tov alportog ota medfata eivol o -
natoxpitng (HCT), n awpwooparoivy, o aolBudg twv
eouBpdv (RBC) xan Aevradv awpooparpiov (WBC),
TOV OVOETEQSPLAWY, TOV AEUPOXRVTTAQMY, TWV UOVO-
RUTTAQMV, TWV EMOVOPLAMY RO TWV ALUOTTETAALWDV.

Avogopuxd pe v ubovt] enidoaom g nhriog xo
TOV QVOTTOQAYWYIXOU OTAdIOU OTLS TLUES TWV TOLQOIT-
VO OLUOTOLOYIRMV TAQAUETOMVY EAAYLOTA, Kol LWAAOTOL
aretd mohd, dedouéva avagégovral otn Oebvy Pu-
Brroyoagia (Reda and Hathout 1957, Ullrey et al
1965a, b).

Aappdvovtog, Aowtdv, voyPn GAa To TAQATAV®™,
enmoviiOnre n mapovoa pelétn, 1) omola elye wg faot-
%0 0TOYO0 TOV %OHOQLOUSG TOV TLUHDV TOV TQORVITTOVV
o ) yeviry eE€roon alnatog twv TeoPdTwy yoho-
UTOTTAQAYWYNG RATW OITG EVIATIRES KL NULEVTOTIRES
ouvOrires extpogric. [apdiinla, devtepetmv oroTog
Nrov 1 ueAétn g emidoaong TS NAriag ®aL Tov ava-
TOQAYWYLROU 0TAdloV 0TS SLAPOQES AULUATONOYLRES
TOLQOLUETQOVG.

YAIKA KAT ME®OAOI

T v €gevva ot yenopwomoidnray ovvolird
200 #hvirdg vyw| Teofata g QuANg Xiov, Tov TEOo-
goyovrav and 10 extpopés 3 voudv g Kevrowrric Ma-
xedoviog (20 Cha amd ndbe exteo@r}). Ou extQoPEs
frav Gheg o€ EdLVES TEQLOYES Ol TAL TEOPOTOL EXTOE-
POVTAV RATW OTO EVTATIRES Y| NULEVTOTIRES OUVO®EC.
It perénn e emidpaong g nhriog, 150 medfara
taEwvourOnxav oe toeLg opddes:

® Oudda A: 50 auvol nhxriag 3-6 unvav (Léoog

INTRODUCTION

The blood is one of the most important body fluids
and complete blood count (CBC) examination is
necessary for diagnosis of diseases from the
haemopoeitic system, diseases from other systems and
organs and generalized metabolic disturbances (Spais
1975). To interpret correctly the results of CBC, the
existence of reference values for comparison is
necessary. In the literature there are some reference
values for the haematological parameters in sheep,
however they are different from one study to another,
as the multiple factors that can affect these parameters
are not evaluated (Kramer 2000). In Greece, although
sheep production is a very important branch of animal
production, there have not been conducted any studies
for the determination of haematological values in sheep.

The parameters that are usually examined in sheep
CBC are haematocrit (HCT), haemoglobin (Hb) con-
centration and red blood cells (RBC), white blood cells
(WBC), neutrophils (NL), lymphocytes (L), monocytes
(M), eosinophils (E) and platelets (PLT) count.

Concerning the effect of the age and the repro-
ductive stage of the sheep on these haematological
parameters only few, and old, data exist in the literature
(Reda and Hathout 1957, Ullrey et al 1965a, b).

Considering all the above information, this study
was conducted mainly in order to determine the values
of the haematological parameters in sheep under the
intensive and semi-intensive rearing conditions.
Another aim was to evaluate the effects of the age and
the reproductive stage of the animals on these
haematological parameters.

MATERIALS AND METHODS

In total, 200 clinically healthy Chios sheep from 10
flocks (all in plains) of 3 Prefectures of Central
Macedonia were used in the study (20 animals from
every flock). The animals were reared under intensive
and semi-intensive feeding system. To determine the
effect of age on the CBC, 150 sheep were assigned in
three groups. Group A consisted of 50 lambs aged 3-6
months old (mean=SD: 4.45+1.22 months), group B of
50 non-pregnant ewes into lactation aged 1-3 years
(mean=SD: 2.18+0.74 years) and group C of 50 non-
pregnant ewes into lactation aged more than 3 years
(mean=SD: 5.88+1.87 years).

In order to study the effects of reproductive stage,
the animals were divided in 2 groups:

® Group D: consisted of 50 pregnant ewes in dry
period, 15-30 days before the expected day of lambing.

® Group E: the 100 non-pregnant ewes into
lactation of groups B and C.
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dpogxTuminy améxrhon: 4,45+1,22 ufveg)

® Oudda B: 50 un éyxrveg mpoPartiveg o yahaxrto-
Tapoywyt, nhxiog 1-3 etdv (L€oog 6005 ETUMmLKT QITO-
xwhon: 2,18+0,74 étn)

® Oudda I': 50 un €ynveg mpofartiveg o yahaxrto-
ToQaymyr], nhriog peyokiteons tov 3 etdv (néoog
6pogxTuminy omdrhon: 5,88+1,87 ).

Mpoxewpévou va pehetndel n enidoaon Tov avaso.-
paywywot otadiov, ov mpofatives ywolomxray oe 2
ondodec:

® Oudda A: 50 éyrveg mpoPartives oe Enod mepiodo,
15-30 mepimmov NUEQES TOLV TOV AVOUEVOUEVO TORETO

® Ouada E: ou 100 mpoPartives tmv opddwv B rat
I' (mpoPatives og yahaxrtomaQoymy)

O exTEOPES OV eMAEXON®RAV HTAV AVILITOOOM-
mevTnég Tmv 3 voudv. Ta Tha tTov eXTooQwv ToQaro-
AovBouviav g TEOG TV ok ®aTtdoTtaon TS vyelog
Toug amtd v xhwviry pag. Ta epfohand ol aviuro-
QaOLTIXA TEOMTTTLRA TEOYQAUUOTAL TOV EQPOQUGTO-
vTay fTov TaQopoLe o€ Ohes Tig eXTEOPES. Ta ovtnEé-
OL0L TV EXTQOPMV 1TAV LOOQQOTNUEVO ROl RAAVTTTAY
TG oVay®es Twv COmV oTIS dLdpoes Nhxies ®ou Ta oL
paywywd otddia. H avdlvon twv ortneeociov amodi-
deTou otov mivaxa S.

H €pgvva dujpreoe amd to Aexépforo tov 2004 wg
10 Mduo touv 2005. H awpornypia €ywve 1 goed yia »d-
0e Twvo, petaky Agxeppoiov-Iavovagiov yio ta Lda
™™g opnddag A raw Magtiov-Maiov yia to vitéhouta.
A76 Shata Tda €yive Mijym alpatog amd ™ opayitda
AP e Perdveg 21 G uiag yo1ong, oe eldrovc me-
pL€xnteg nevov ywenuxdtrag 10 ml xow pe avrinxtl-
%6 didhvpo EDTA (BD Vacutainer®).

e 6ha To. delyporta TEOTOLOQPIOTNRAY O CLUOTOXQI-
™G, 1] CUYREVIOMON TS AUOTPALQIVIG, 0 0QLBUSS TmV
€QUOOMV %L TWV AEURMV AULUOCPOLQIV RO TOV OLLUO-
seTaMwv ue T PO1OEL0L TOU RTNVLOTELHOU OUTOUATOU OlL-
notoroywov avoruty Vet abe (animal blood counter)
™ eToupetog Scill. [Tagdhnia, pehetiONre ®ow 0 Aev-
HORVTTOQXAE TUTTOS (0VOETEQOPIADL, AEUPOXTTTOQA, [O-
VORUTTOQA, EMOVOPLAQL) OF EMLYQIOROTO CLLILOTOS TTOV
TOQAOKEVAOTNRAY OTT0 ®dBe delyua auéomns uetd v
apopio. Ta emypiopora yomuatiodnray ne ™ neé-
000 Giemsa zou (eletiBNrav og 0TTLRG WRQOORAGTILO.

H ototiotn eeEegyaoia tov amoteeopdtmy yL-
ve e ™) forifera Tov otatioTvoy mpoyeduunatog SPSS,
éndoon 12.0 ywo Windows (SPSS Inc., SPSS 12.0,
Chicago, Illinois, USA). Ot TlHES TwV ALUaToroyHdY
TOQAUETOWY TTOV eEETAOTNRAY EXTLUNON®aAY artd To 2,5-
97,5% tov dLOOTHUOTOS EUTLOTOOUHVNS TOU PECOU
(Cerebrovski and Sullivan 1996). H xavovixdtyta g
ROTAVOUNG EXTIUNON®E CUUQVA LE TOV EAEYYO TWV

The selected flocks were representative of the 3
Prefectures. The animals were attended for their health
status from our Clinic and were in good health, as
assessed by a clinician. The vaccination and parasite
control programs were similar for all the 10 flocks. The
diet composition was balanced and met the nutrient
requirements of the sheep according to age and
reproductive stage. The feed analysis is presented in
Table 5.

The study lasted from December 2004 to May 2005.
Blood sampling was performed once for every sheep,
from December to January in dry ewes and from March
to May in lambs and lactating ewes. All samples were
obtained after the morning milking by jugular vein
puncture from each animal into 10 ml vacuum glass
tubes with anticoagulant EDTA (BD Vacutainer®), with
a 21 G needle.

In all samples haematocrit, haemoglobin concentra-
tion and red blood cell, white blood cell and platelets
count were determined with the automatic haemato-
logical analyzer Vet abc (animal blood counter) of Scill
company. A differential leukocyte count analysis
(neutrophils, lymphocytes, monocytes and eosinophils
count) was also conducted in blood smears immediately
after each sampling. The smears were stained with
Giemsa stain and were examined manually in optical
microscope.

Statistical analysis of the results was conducted using
SPSS software 12.0 for Windows (SPSS Inc., SPSS 12.0,
Chicago, Illinois, USA). The values of the haemato-
logical parameters tested were estimated by the
2.5-97.5% of confidence interval for mean (Cerebrovski
and Sullivan, 1996). The normality of the distribution
was tested with Kolmogorov—Smirnov test and the
homogeneity of variances with Levene’s test. For the
evaluation of the effect of age, normally distributed
data were analysed by using anova procedure and
Tukey’s multiple range test was run to determine the
statistical significance of differences among the
experimental groups. Non-parametric tests (Mann—
Witney U zauw Kruscall-Wallis tests) were performed
when values and parameters were not normally
distributed. Student’s t-test or Kruscall-Wallis test,
according to the normality of distribution, was used for
the comparison of mean values between the two groups
of different reproductive status. A significance level of
P < 0.05 was used in all comparisons.

RESULTS

The values of the haematological parameters tested,
in total and in each group, are given in table 1. Tables
2 and 3 present the mean values of these parameters
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Kolmogorov-Smirnov xou 1 opoloyévela twv dtonv-
udvoewv e to ®ortijoLo tov Levene. I'ia thv extiunon
™me enidoaong g NMrIOG 0TI QLUOTOAOYIXES TTOLQOL-
UETOOVG, TOL OUTOTEAECUATA, OF TEQITTWON ROVOVIXIG
natavouiic, avalidnxay ue m uébodo mg ANOVA. O
Eheyyoc molamhov evpoug tov Tukey yonowpwomou-
Onxe yia Tov 20B0QLOUO TG OTATLOTLXS ONUOVTLROTH-
Tag TWV OLO@OoQ®V UETAED Twv opddwy Thg UEAETNS.
ZT1C TEQUTTATELS U RAVOVIXNG HATOVOUTS XONOUWO-
mouiOnxav un TaoaueToLRéc uEBodoL oTaTLOTIRNG
(Mann-Witney U zou Kruscall-Wallis tests). H ov-
YHOLON TOV UETMV AULUATOMOYIRMY TV UETAEDS TV 2
ouddwv ae dLAPOQETIHO OTAOLO AVOTOQAYWYNG EYLVE
ne ™ yxoon Tou Student’s t-test 1§ Tov Kruscall-Wallis
test, AvAAOYOL ULE TV ROVOVIRGTNTO TS RATAVOUS. Qg
emimedo onuovtrdTTag yonowomouidnxe to P<0,05.

AITIOTEAEXMATA

OL TLUES TOV AULUATOAOYLRMV TALQAUETQMY TG TTOL-
0000g UEAETNG, CUVOMXKA %ol 08 ®G0e oudda Eexmwot-
otd, amwodidovtan otov Iivaxa 1. O Iivaxneg 2 xow 3
TOQOVOLATOVY TG LECES TUUES TWV AULUATOAOYLRMV TTaL-
QAUETOWY avAloya pe TV NAxria ®oL To oTddLo avo-
oAy wyns tav Lhwv, aviiotouya.

Avagoprd e v enidoaon tg nixiog, o awpato-
%oltNng, N apnoopalpivy, o aEBUdS TV eQUBE®V xaL
TOV AEVROV OLLOOPALQIMV, TV OVIETEQOPIAWY, TV
AEULPORVTTAQWYV, TWV ENMOLVOPLADY KL TV OLUOTTETOL-
Mov emnoedomnay oNUovVIIXd omd TV nAxio
(P<0,05), oe avttBeon pe Tov aolBud Twv Lovoruttd-
powv mou €uewve avemneéaotog (P>0,05) (Ilivaxag 2).
Ewdwndtepa, 0 apatoxitng o 1 Guoopooivy oy
yaunhdtepa oty oudda B xan Siégepay onuovtird pe
g ouddec A (P<0,01) o I' (P<0,05): 0 RBCHjtav on-
novTnd VPNAGTEQOS OTNY OUdda A CUYRQLTIXA UE TIC
ouddeg B xou T' (P<0,05)" 0 apuBuds tov Aevrdv at-
nooaeimv frav xaunidtegog oty oudda I' xou dié-
pepe onuavtxd pe tig ouddes A (P<0,05) o B
(P<0,01) o aBudc twv ovdete@d@Lhov 1tov onuo-
viwd vymidtegog oty opdda A gg olyrQLon pe v
oudda B (P<0,05) »aw onuavird yaunidtegog oty
oudda I' og oyxéon e v opndda B (P<0,05) 0 apBuds
TOV AEUPOXVTTAQWY 1TV ONUAVTIXA XOUNAGTEQOS OTHV
oudda I' oe ovyroon pe tg opddeg A (P<0,01) non B
(P<0,05), 0 00Bu6g TV EOVEPLA®Y HTay onpaviind
wxedTEQOS aTHV opdda A oe oxéon ne Tig GALeg oud-
dec (P<0,05) nau, T€hog, 0 aQBUSS TWV ALUOTETAALMY
frav vYNAGTEQOS OTHY opdda A now dLEQPEQE ONUAVTL-
%d pe g ouddec B (P<0,01) wou I' (P<0,05).

To 0TddL0 avaTaQUyWYNS ETNEENOCE ONUOAVTIRA UO-
VOV TIG RECES TUES TMV UOVORVTTAQMY KOL TWV EWOL-
végpuhov (P<0,05) (ITivanag 3). O uéoog 600¢ Twv po-

according to the age and the reproductive stage of the
animals, respectively.

Concerning the effect of age, haematocrit,
haemoglobin, RBC, WBC, neutrophils, lymphocytes,
eosinophils and platelets were significantly affected
(P<0.05), whereas monocytes count was unaffected
(Table 2). More detailed, haematocrit and haemoglobin
were significantly lower in group B in comparison with
groups A (P<0.01) and C (P<0.05); RBC was
significantly higher in group A compared to groups B
and C (P<0.05); WBC was significantly lower in group
C compared to groups A (P<0.05) and B (P<0.01);
neutrophils count was significantly higher in group A
compared to group B (P<0.05) and significantly lower
in group C than in group B (P<0.05); lymphocytes
count was significantly lower in group C than in groups
A (P<0.01) and B (P<0.05); eosinophils count was
significantly lower in group A in comparison with the
other groups (P<0.05) and platelets count was
significantly higher in group A than in groups B
(P<0.01) and C (P<0.05).

The reproductive stage affected significantly the
mean values of the monocytes and eosinophils count
(P<0.05) (table 3). The mean monocytes count was
significantly higher in group D (P<0.05) and eosinophils
count in group E (P<0.01).

DISCUSSION

The indications for the haematological examination
include evaluation of clinical or subclinical conditions of
the haemopoeitic and the other systems, assessment of
animal health before sale or transport, evaluation of
nutritional adequacy or management practices,
presurgical assessment, evaluation of response to
treatment and detection of postoperative complications
(Weiss and Perman 1992).

The present study was conducted in such a way to
avoid influence of factors like the anticoagulant, the
storage of the collected samples, the needles and the
sampling process on the results of the haematological
examination. EDTA is preferred for the complete blood
count compared to heparin and sodium citrate (Vatn et
al 2000, Morris 2002a). Vacuum glass tubes were filled
with the proper amount of blood, in order the correct
analogy of blood and anticoagulant to exist. Blood
sampling was conducted with 21 G needles, which is
the proper diameter to avoid lysis of erythrocytes in
sheep.

The sampling was conducted carefully in a manner
to avoid stress, as the 1/4 of sheep erythrocytes are
found in spleen. In stressful conditions the spleen is
contracted and erythrocytes come in circulation and
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Hivaxag 2. Tynég (LEGOS 600G ETUTIRG CPAANLE) TOV GLILATOAOYIXGOV TAQAUETQMV OTIS ORdOES avdloya pe Tnv nhxia (A, B, I)

Awarohoynn Opdoa A Opaodoa B Oupdgda I’
TAQANETEOS

HCT (%) 40,410,849 34,31+1,082° 37,89+1,148¢

Hb (g/dl) 13,57+0,18° 11,82+0,27° 12,87=0,15¢

RBC (/ul) 10147000£274659,59 8080000+431713,09° 8202000+680621,07°
WBC (/ul) 9911,84+422,633¢ 10864,49+836,822¢ 8949,09+508,568"
NL (/ul) 6092,45+2216,665" 4629,22+311,001° 3931,26%272,508*
L (/ul) 5412,90+294,486° 5597,76+583,841¢ 4406,28+343,541°
M (/ul) 188,63+56,677 192,86+37,298" 179,42+47,317¢

E (/ul) 259,92+43,070¢ 444,63 +66,895° 448,14+61,208"

PLT (/ul) 626183,67+25798,188" 513142,86+31403,277° 471022,73+27907,494°

*Aapopetirol ex0€teg (a, B, y) oty O yoauur Aavouy otatiotixig onuavexy dwapopd o P<0,05

A: Apvol nariag 3-6 unvav, B: TTpofatives un €yxrveg oe yahaxtomapoymyi nhxiog 1-3 etdv, I': TIpoPativeg un €yrueg oe YaAartomaQoymyn nhuriog
>3 gT0hv

HCT= Awoaroxpitng, Hb=Awoopapivn, RBC=Ag0udg egubodv awpooparpinv, WBC= AgtOudg Aevrdv apoopapiov, NL= ITohupogpomionva
ovdetepdpuha, L= Agpponttiapa, M= Movorittapa, E= Enowdéguha, PLT= Awonetdio

Table 2. Values (mean*standard error) of the haematological parameters according to age (groups A, B and C)

Haematological Group A Group B Group C

parameter

HCT (%) 40.41+0.849" 34.31+£1.082° 37.89+1.148"

Hb (g/dl) 13.57x0.18" 11.82+0.27° 12.87%0.15°

RBC (/ul) 10147000£274659.59° 8080000+431713.09° 8202000+680621.07°
WBC (/ul) 9911.84+422.633" 10864.49+836.822" 8949.09+508.568"
NL (/ul) 6092.45+2216.665° 4629.22+311.001° 3931.26+272.508

L (/ul) 5412.90£294.486" 5597.76£583.841* 4406.28+343.541"

M (/ul) 188.63+56.677 192.86+37.298" 179.42+47.317°

E (/ul) 259.92+43.070° 444.63+66.895 448.14+61.208"
PLT (/ub) 626183.67+25798.188" 513142.86+31403.277° 471022.73+27907.494°

*Different superscripts (a, b, ¢) in the same row denote significant difference at P<0.05
A: Lambs 3-6 months old, B: Non-pregnant lactating ewes aged 1-3 years old, C: Non-pregnant lactating ewes aged >3 years old

HCT= Haematocrit, Hb=Haemoglobin, RBC=red blood cells, WBC= White blood count, NL= Neutrophils, L= Lymphocytes, M= Monocytes,
E= Eosinophils, PLT= Platelets

VOXUTTAQMV 1Tay oNuovtird vmAdteQog oty oudda A
(P<0,05) naw twyv ewovégihmv oty oudda E (P<0,01).

haematocrit increases (Greenwood 1977, Schalm 1986).
Haematocrit also increases when sampling is done with
violence (Gohary and Bickhardt 1979, Morris 2002b).

The mean values of haematocrit in the different
groups were within the normal ranges the literature

YYZHTHXH

H aupatoroywxy eE€raon elvar amogaltnty yuo T

ALAYVOON RAVIRDV ROL VTORAMVIXDY ROTAOTATEWY TOU
OULUOTTOLTLROD RO GAAWY CUOTHUATWY TOU 0QYAVIOUOU,
yia Tov ELeyyo TS vyelag Twv Chwv TELY astd T peta-
OQA 1| THV TTAOANON, TV EXTIUNON THE SLATQOPNS ROL THE
YEVIXOTEQNC OLaryeloLong Twv Towv, TV EXTIUNON TG
VYOG TOOEYYELONTIXA, TNV AVTOTORQLON o€ Bepaei-
€G oL T QLdyvmo HETEYXELON TRV eTtwthoxrayv (Weiss
and Perman 1992).

provides (27-45 %) (Schalm 1986, Kramer 2000).
Haematocrit was significantly higher in lambs aged 3-6
months old than in adult sheep; this is similar with the
findings of Ullrey et al (1965a). Haematocrit is
increased in birth, declines up to the 14th day of life,
partially because of iron deficiency (Ullrey et al 1965a,
Schalm 1986), and after day 14 increases continuously
up to 3 months of age. After the 3rd month haematocrit
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SV woovoa PerETn ratapAiOnray mpoomdOeLeg
@ote va amopevyBel 1 enldo0on TOQAYSVIWY, 6TTWS TO
AVTLITNXTLXO, 1 aoBjrevon tav deryudtov, oL fehdveg
2OL Ol (ELQLONOL TNG CULUOAMPINLS, OTOL OTTOTEAECUATOL
TOV QLUATOAOY @Y eEeTdoemv. Q¢ avTTn®Ts XONOL-
nomouibnxe EDTA, 10 omolo elvor ®ohitepo amd v
NTAQIVN RO TO RITELXG VATOLO YLoL TN UEAETH T®V E|-
HOQ@MV ®UTTAQWAV aTolyelwy Tou aliorog (Vatn et al
2000, Morris 2002a). To. cwinvdia xevov yepiCovrov
TAMOMG ROTA TNV CULUOANPICL, TTQOXELUEVOU VOL VITAQYEL
owoT Avohoy oL EUOTOG-OVTLITNRTIROV, ABMS, ST TO
EDTA eivau o peyalitepn avaloyio amd 1o »ovovixo,
TEOXOAETOL OVEEXVON TV EQUORWV AUUOTPOLQTWV
%o peioon tov cupotoxpity (Morris 2002a). H devypa-
ToMia ywdtav pe feldveg diauétoov 21 G wote va
UNV TTQOXAAETOL ULUOAVON TV EQUOQOXRVTTAQWV.

H ocwpodmypilo yivovrov mpooextind, TQOREUEVOU
va amo@evyOel 1 xoTamévnon Tov Ldnv, xabdg to 1/4
TV €QUOQMV aLLOTEALRI®Y TOV TTEOfdTou foloxoval
OTO OMM{VOL ROL OF TEQITTMON RATOTOVNONG (stress)
OUOTATOL O OANVAG, 0ntdTe To eQuBgonTTTOQM dLoYE-
TeVOVTOL 0TV XUXAOPOQIC TOV OlUATOS ®OL CVEGVEL O
apatoxrpitg (Greenwood 1977, Schalm 1986). Avgy-
O1) TOU QUUATOXRQ(TY TEOXAAE(TOL %O GTAV 1) cLOAN it
yivetaw pe Plao 16mo (Gohary and Bickhardt 1979,
Morris 2002b).

H péon tyrj tov awpotoxroitn oto Loa tmv duagpd-
0wV OUddMVY MTOV EVIGS TMV 0QIMV TOV AVAPEQOVTAL
otn Oebvi} Puphioyoagio (27-45 %) (Schalm 1986,
Kramer 2000). Zta {da 3-6 pnvdv o aupatorgitg o
onuovTKd VPNAGTEQOS atd OtL ota evijxa, dlouti-
OoTmWOoMN oV elvol o€ aviiotouyia ue ta aroteléopata
tov Ullrey et al (1965a). Zdugpmva e v vdeyovoo
Buprroypapia, o awpatorgitng eivar avEnuévog ot
YEVVION, OTY OUVEYELD PELOVETAL WS TN 141 népa g
Cong, ev uépel Aoym g EMherymg owdrjpov (Ullrey et al
1965a, Schalm 1986), xau arohotiBwg avEdvel wg Toug
3 wijvec. Metd toug 3 uijveg axohovBel otadionn pet-
w01} Tov Mg TV Hhria tov 1,5-3 etdv (Coles 1986).

Zta evidxa Lo e Enods mepuddov o aupatoxQi-
™e fray onuoavtvd vymidtepog oe oxéon ue ta Lwa oe
yaraxtorapaymyr. [Hapduora pelnwon tov apuatoxgl-
TN TAQATNEETAL OTY YUAARTOTOQAY WYY TWV ayeNd-
dwv (Schalm 1986, Kramer 2000). ' ta mpdfara dev
vrdyovv emaxn BLpAoyoapird dedouva og awté To
0€pa. Zougpavo pe tov Ullrey xou tovg ouvepydteg tou
(1965a), pelwon Tov ALUATOXQITY TAQUTNOETAL OTOV
TEAEUTOLO Ujval TS ®VooElag ®oL TIC TRWTES 14 uéoeg
UETA TOV TOXRETO, YWEIS SUMS VO VITAQYOUV OTOLY el
YLOL TO VTTGAOLITO TNG YOAURTIRHS TTEQLOdOV.

TCevind, to @ULo #ow 1 QUAY dev aivetol va emn-
pedlouv oto TESPATO THV TLUY TOV CLUATOXRQITY

IMivaxag 3. Tuwég (L€oog 600+ TVMXO GPAANA) TV ALLATO-
Aoyindv magauérpmv oTig opnddEs avaroya pne To 0TdOL0 ava-
magayoyis (A, E)

Awatoroywp Opdda A Opade E
TOQANETQOG

HCT (%) 36,90+0,725¢ 36,00+0,805¢

Hb (g/dl) 12,35+0,20 11,44 0,30

RBC (/ul) 8977333.30+518231,85* 8128800+367298,39¢
WBC (/ul) 9663,80+371,164 9958,28 +509,544*
NL (/i) 4433,08+223,350¢ 4303,00+211,009

L (/ul) 5797,88+1053,767¢ 5040,87+353,703
M (/ul) 219,24 +31,567¢ 186,58+29,569°

E (/ub) 213,78 +37,195¢ 446,27+45,447
PLT (/ul) 493580,00£18834,772¢  493215,05+£21168,897

*AvopopeTirol ex0€teg (o, B) oy dua yoauu SNAOVOUV otatotrdg
onuavreai dwagpoed og P<0,05

A: TTpoBariveg €yxveg og Enpd mepiodo, E: TTpoPatives un €yrveg oe
yohartomaoymyn

HCT= Awaroxpitng, Hb=Awoopawpivy, RBC=A0udg eguboov
apoopaimv, WBC= AglOudg hevrdv auoopaoiny,

NL= IMolpopgomionva ovdetepdgiha, L= Agugporitraga,

M= Movoxrittapa, E= Enowdguha, PLT= Awponetdho

Table 3. Values (mean*standard error) of the haematological
parameters according to reproductive stage (groups D and E)

Haematological Group D Group E

parameter

HCT (%) 36.90%0.725 36.00+0.805

Hb (g/dl) 12.35+0.20° 11.44+0.30°

RBC (/ul) 8977333.30+518231.85" 8128800+367298.39"
WBC (/ul) 9663.80+371.164" 9958.28 +509.544*
NL (/i) 4433.08+£223.350° 4303.00£211.009*

L (/ul) 5797.88+1053.767 5040.87+353.703"
M (/ul) 219.24+31.567 186.58+29.569

E (/ul) 213.78+37.195* 446.27+45.447

PLT (/) 493580.00£18834.772*  493215.05+21168.897*

*Different superscripts (a, b) in the same row denote significant
difference at P<0.05

A: Lambs 3-6 months old, B: Non-pregnant lactating ewes aged 1-3
years old, C: Non-pregnant lactating ewes aged >3 years old

HCT= Haematocrit, Hb=Haemoglobin, RBC=red blood cells,
WBC= White blood count, NL= Neutrophils, L= Lymphocytes,
M= Monocytes, E= Eosinophils, PLT= Platelets

declines up to 1.5-3 years age (Coles 1986).

In the present study haematocrit was significantly
higher in dry ewes compared to lactating ewes. A similar
decline in haematocrit occurs in lactating cows (Schalm
1986, Kramer 2000). The available data are not suffi-
cient in this thema for sheep. According to Ullrey et al
(1965a), haematocrit value is reduced during the last
month of pregnancy and for 14 days after parturition,
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Iivaxag 4. Tipég Tov AEURORVTTAYLXOV TUTTOV GUVOMRA %0l 0 #d0e opuddo TG pehéng EexmoLotd, avdroya pe Tnv nhxia (opdoeg

A, B zaw I') »an To 0tdd0 avamagayoyns (opddes A xar E)

AgvrorvTToQLog Xuvolxd. Opada A Opaoda B Opada I' Opada A Opdada E
torog (%)

NL 29,47-62,30 20,70-54,26 31,50-32,75 32,89-38-64 34,12-53,26 30,99-51,29
L 37,25-61,79 33,67-66,00 43,78-64,54 13,88-59,79 29,43-31,31 35,10-56,64
M 0-6,49 0-11,75 0-2,95 0-5,73 0-5,63 0-5,15

E 0-8,84 0-8,29 0-5,54 0-7,85 0-6,32 0-8,22

A: Auvoi nhriag 3-6 unvav, B: Tlpofartiveg un €yxveg oe yahortomapaymyny nhxriog 1-3 etdv, I': Tlpofativeg un €yrveg 08 YOAAXRTOTOQOY WY NArIOS
>3 gtihv, A: TTpopativeg €ynveg o Enpd mepiodo, E: Tlpofatives un €yrueg 08 YOARTOTAUQAUYOYN

NL= IToAvuopgomignva ovdetepdpiha, L= Aguponittapa, M= Movoxittapa, E= Enowdgiha

Table 4. Values of the differential leucocytes count, in total and in each group, according to age (groups A, B and C) and

reproductive stage (groups D and E)

Differential leucocyte In total Group A Group B Group C Group D Group E
count (%)

NL 29.47-62.30 20.70-54.26 31.50-32.75 32.89-38-64 34.12-53.26 30.99-51.29
L 37.25-61.79 33.67-66.00 43.78-64.54 13.88-59.79 29.43-31.31 35.10-56.64
M 0-6.49 0-11.75 0-2.95 0-5.73 0-5.63 0-5.15

E 0-8.84 0-8.29 0-5.54 0-7.85 0-6.32 0-8.22

A: Lambs 3-6 months old, B: Non-pregnant lactating ewes aged 1-3 years old, C: Non-pregnant lactating ewes aged >3 years old, D: Dry ewes in late

gestation, E: Non-pregnant lactating ewes
NL= Neutrophils, L= Lymphocytes, M= Monocytes, E= Eosinophils

(Schalm 1986), o omolog avtiBeto eEagrdron amd ™
ALaTEoQY], TNV €01} TOV £TOVC, TO TOQAOLTLRG POQTIO
(Jones and Krebs 1972, Schalm 1986) xaw 1o vpdpetoo
(Kramer 2000). AVEnon tov cupartoxrity Tagatneeital
og moluruttagatiion »ow aguddtmon, evd peimon oe
avowuieg (Brockus and Andreasen 2003).

H péon tuni g cupoopoupivig ota oo tmv daps-
WV OUAdWY 1{Tay EVIOE TMV 0QIMV TTOV AVOPEQOVTOL OTH
dedvn Biproyoacpia (9-15 g/dl) (Kramer 2000). H au-
wooaivn elval o o duecog delrTng ™S LROVETNTAG
UETAPOQAC OEVYGVOU %o 1) T TS astotehel to 1/3 Tov
OQULUATOXQITY, EPOTOV TC EQUOQE AUUOTPAIQLOL EYOVV KO-
vovixo uéyeBog. OL TES TS aLooQaLRivig netapah-
Aovtow avaloya UE TOV OLUATOXQLT, EVM O TROTOLOQL-
oudg e dev €xEL LOLOITEQN TTAEOVEXRTHUATA OF OYEOT UE
TOV CLUOTORQITY, TORA UGVOo €dv o eEetaomic B€AeL va
TEOOOLOQIOEL T HEOH CUUOTPOLEIVY avd eouBES auo-
ogpatolo (Mean Corpuscular Hemoglobin - MCH) zow )
UEDON OUYREVIQWON ALUOOPALOIVNG avd goubd dupo-
opaipto (Mean Corpuscular Hemoglobin Concentration
- MCHC) (Brockus and Andreasen 2003).

H péon tuun tov apBuod twv epuboov alpoopat-
oloV 1Ty 0TOVS AUVOUS WIOVOV EVIOS TWV PUOLOAOYLHGY
ratd ) fLpioyoapia ogiwv (9.000.000-15.000.000/ul -
Schalm 1986). Mdiwota, n iy tov RBC ftav onuo-

but there are no data for the rest of lactating period.

In general, the sex and breed of sheep do not affect
haematocrit values (Schalm 1986), which seems to be
influenced by nutrition, season, parasitic burden (Jones
and Krebs 1972, Schalm 1986) and altitude (Kramer
2000). Haematocrit increases in polycythemia and
dehydration and declines in anaemia (Brockus and
Andreasen 2003).

The mean haemoglobin values in the animals of
different groups were within the normal ranges (9-15
g/dl) provided by Kramer (2000). Haemoglobin is the
most direct indicator for the capability of oxygen
transport and its value is the 1/3 of haematocrit, when
erythrocytes have the normal size. Haemoglobin values
change according to haematocrit alterations, while its
determination has not advantages compared with
haematocrit, except for the case the examiner needs to
determine mean haemoglobin per erythrocyte (MCH)
and mean haemoglobin concentration per erythrocyte
(MCHC) (Brockus and Andreasen 2003).

The mean values of red blood cells count were only
in lambs within the normal ranges the literature
provides (9,000,000-15,000,000/ul - Schalm 1986). Mean
RBC was higher in lambs aged 3-6 months old than in
adult sheep. Moreover, the lower percentiles of 95%
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vTrA VYPNAGTEQT OTOVS AUVOUG CUYRQLTIXA UE TOL EVIY-
Mxo TEoPaTa. Andun, Ta RATHTEQA GLA TOVG HTOV
KOUNAGTEQO aTtd TOL cvapeOueva oty PLpioyoapio o
Oheg TIG OUAdES, ExTOC TV auvav. Evtovtolg, moted-
OULLE TTMG OL TAQUTNQOVUEVES dLOPOQES, O OUY®OLON
UE TS OVOPEQOUEVES C PUOLOAOYIRES, dev BewOoU-
VTOL ONUOVTIRES WLOS RO O aLBUGS Twv egubgonruTtd-
QMV UIToEEl vaL HETAPAAAETOL AGY®™ CLORETHV ATOULHREV
TAQUYOVTOV (IT.). HOTATOVNOT KUTA TO XELQLOUS R.ATL.).

H péon tuj tov apBuot tmv Aevrdv alpoopat-
plwv ota Lda Tmwv dlapdpwv ouddwy ftay evidg Twv
QUOLOAOYLRMV 0ptmV (4.000-12.000/ ul), dmtog owtd opi-
Covtal oty oxetnty Puprroypagia (Schalm 1986,
Kramer 2000). ITapdha autd, ta avatepo oL frov
VYNAGTEQQ QTS TOL OvOpEQSUEVO 0T BLpALoyQapia o
Oheg i opddec. Mua mBavyi eErjynon umogel va aso-
tehel N Vmaln ndmola vtorhviviic véoov, agoi To
Lo Nrov ®Awviradg vyw ratd ™ derypoatoinyio. O
0QLBUGS TWV AEVREV ALUOTPALRINY TAY Y AUNAGTEQOS
ot mEofatives o yohoxtomoQaywy nhriog peyo-
Aiteong Tmv 3 €TV %ol OLEPEQE ONUAVTIRG UE TOUG
aUvoUg %o TIS TEOPATIVES O YOAAKTOTTAQAYWYT NAL-
zilog 1-3 etddv. Z0ugpova pe tov Ullrey xou tovg ouvep-
ydteg tov (1965b), ta mpdPata oty nAwict Twv 3 unvav
€Youv ToVv Lo VYNAS alBud Aevrdv awoogalpiny,
eV ratd dALOVS oTO TTaatnEElTan HeTaEs ™g 20™ now
™s 40™ nuépag g Cwng toug (Schalm 1986).

To amoteAéoparta g Taovoas €pevvag £0elEav
oxdun 6t o WBC dev emneedotnre amd To avomaQoL-
yoyré otddio tov Lhwv. Avtd ta dedouéva elval ma-
oouola pe moonyovuevy pekétn pag oe Pooedy
(Panousis et al 2001). AvrtiBeta, aAAn €pevva €0eiEe
mwg 0 WBC givar auEnuévog »ord tov TeEhevtaio wijva
THE ®VOQOQEIOE 1o EMPAVITEL TN UEYLOTY TLUY TOV ROTd
tov toxeto (Ullrey et al 1965b).

AvENon tov WBC (Aevroxuttdomon) wroel va
mopatnenBel oe pheypovwdelg notaotdoels. Tiun
13.000 Agvroxvtrapa/ul vrodniavel o zow 20.000
Aevronvtrapa /ul éviovn Aevrorvttdomon. Idvimg,
TOMES PoEEC 0T PIKEE UNEUXOAOTIXG VPIOTOVTAL
pheypovég xmolic avgnon tov WBC (Schalm 1986). H
uelmon tov apldpol Tov Aevrdv apoopainy (Aev-
®nomevia) oto TedPata oyetileton pe Aeppomevia, ovti-
Beta e To Cha ovvteoPLdc Tov ouviBug oyeTiCeTon we
ovdetepomevia (Latimer and Prasse 2003).

e avtiBeon pe 1o oUVOAMKRGS AELOUS TV AEURAYV Ot~
OOV, OL ETUEQOVS TIUES TWV AEURORUTTAQMV
20Ol 0 AEVROXUTTAQIRGS THTTOS fonbovv mdoa ToAG ot
didyvmon véomv tov mpofdrov (Cebra and Cebra
2002). Zvpgpova pe ) Puphioyoopic, T Lo 0vde-
tedpLha Twv mpoPdrwy eivar 700-6.000/ul zow arrote-
Aovv 10 15-50 % ToU CUVEAOU TV AEVRDV OLULOCQL-

Iivaxag 5. Avdlvon Tov ovtneesiov xatd Weende

Tavog Topmurvopéveg Booxn
pndurtic TQ0QEs, Prrapive,

Ha®QO- ®aL

LyvooroLyeia
Yyoaoia (%) 8,3 9 80
Towreives (%) 14,2 17,3 3,5
Almog (%) 15 35 0,8
Kuttapives (%) 259 9 4
Tépoa (%) 8,6 5,4 2

Table 5. Feed analysis

Alfalfa hay Concentrates, Pasture
vitamins, macro-
and trace elements
Moisture (%) 8.3 9 80
Crude protein (%) 142 17.3 35
Fat (%) 1.5 35 0.8
Crude fiber (%) 25.9 9 4
Ash (%) 8.6 5.4 2

confidence interval for mean were lower than the cited,
except for the lambs. Nevertheless, such differences,
compared to those cited as normal values, are not
considered important as the values can be varied due to
several individual factors (e.g. stress of handling etc).

The mean values of white blood count in all groups
were within the normal limits the literature provides
(4,000-12,000/ pl - Schalm 1986, Kramer 2000 and 1,700-
17,500/ ul - Martin and Aitken 2002). However, the
upper percentiles for WBC here are wider than that
cited. A possible explanation to this could be that some
sheep may suffer from a subclinical disease; nevertheless
they were all healthy at the clinical examination
preceded the blood sampling. WBC was significantly
lower in the lactating ewes aged more than 3 years
compared with lambs and the lactating ewes aged 1-3
years. According to Ullrey et al (1965b), the higher
WBC is recorded in sheep aged 3 months old, whereas
others consider it to occur between the 20" and 40" day
of life (Schalm 1986).

The reproductive stage of the animals does not seem
to affect WBC. These results are similar to a previous
study in cows (Panousis et al 2001). On the contrary,
Ullrey et al (1965b) consider that WBC increases in the
last month of gestation and has its maximum value in
parturition.

WBC can be increased (leukocytosis) in inflam-

IEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)



PANOUSIS N.K., KRITSEPI-KONSTANTINOU M., GIADINIS N.D., KALAITZAKIS E., POLIZOPOULOU Z., KARATZIAS H. 133

oilwv (Schalm 1986). Ztnv mapotoa €gevva oL uéoeg Ti-
UES TV OVOETEQOPLAMV HTAV EVTOS TMV QPUOLOLOYLHADV
0ptwv ov opitel 1 Prpiroygagpia (Schalm 1986).

Zug emUEQOVS OUAOES OL aUVOT ETXOY ONUOVTIRG UE-
yaAiteQo a6 ovdeTeQdPIAMY amtd Ta EVijALra TEG-
Bata, evad ta Lo nhuxiog 1-3 etav elyav onuoavtirnd mte-
0L006TEQA 0VOETEQOPIA TS TaL Tha Avem Twv 3 ETMV.
2t perét tov Ullrey xow twv ovvepyatdv tov (1965b)
elva eppavEg GTL oL auvol xouy onuavtird ueyolite-
00 T0000TS oVdETEQOPIAMY amtd to Lwva nhwriag 1
€rovg, alhd 1 €pevvd Toug Oev emexTelveTal OE EYO-
AMitepec Nhinieg. e 6,TL 0POQA OTO AVOITTOQUYMYLXO
0tddL0, amodelyOnue edw mwg dev emnEEaoe TG TUES
Twv ovdetepdpLhmv. AvtiBeta, ov Ullrey »at ouvv
(1965b) damiotwoav €viovy avEnon Tmv ovdeTeEdpL-
Awv oto AevrorutraELrd Tmo ratd Tov TeAevTaio wh-
VO TG ®VOPOQINS, YWEIS Sums vo eEETATOVY TO CUVO-
M6 aplBud Tv oudeTeOPLAMY.

H ovdetegomevio eppaviCetar oe gofagég pheyuo-
vég nou eviotoEvaoets (Weiss & Perman 1992). E@d-
oov 1 ovdeTeQOTEVi EUUEVEL TTAV®D aTtd 4 NUEQECS, €Q-
UNVEVETOL MG OVETOLOXRHG TOQAYWOYY ROXKLOKVTTAQMV
ortd To Wehd Twv 00TV, 6w ovppaivel oe cofaQEs
evOOTOEWVMOELS, ®aL 1) TEGYVWOT ToTE elval Suoueviig
(Morris 2002c¢).

OL péoeg TES TV AEUPORVTTAQWYV OTIS SLAPOQES
ouades oVUTTTOVY ATTOAUTA UE CUTES TTOV VITAQYOVY
ot PBphoyoapio (2.000-9.000/ ul) (Schalm 1986,
Kramer 2000). Tevixd, Beweitan dtL 0 a@Buds tawv
Aep@oOrVTTAQWY OVEAGVEL pe TV TG0d0 TS nhriog
(Kramer 2000), xdm to omwolo otnv mapovoo €pevva
damotdOnre udvo ugyoL v nhxia twv 3 etdv. Metd
ta 3 €t mogateNOnxre pelwon tov aBRov avtov.
ITpdnertan Yo 6N o To 0Toto dev elvar e¥xoho va eQ-
unvevBet. AviiBeta, dev vmipEav duapoég avdioya e
to avostoaywyrd otddo. O Ullrey xow ovv (1965b)
TOQATHENOAY UELMON TOV TOGOOTOU TWV AEUPORVTTA-
QWV 0TO AEVXROXVTTAQWXO TUTO (YwElc va ueTeiiocovy
0QLOUS AeUPORUTTAQWYV) UE TV TRG0D0 TS ®VOPOoRIHS,
70 07To{0 CWENBNRE UETA TOV TOXETO.

H Lepporvttdowon ota tedfata elvol omdvio ro
eupavitetan og YEOVIES LOoYEVE(S MoWMEELS, auTodvooa
VOO UOTA ROl AEUPORVTTAQIRES AEUYALUIES, EVA AEp-
pomevio mopatnoeiton og oEeleg Lhoelg, evOOTOEWV®-
OeLg, PONTNOLONES LONIVOELS, ONPALUTES, QLRETOLDOELS,
raxy dratpogn rou natomdévnon (Cebra and Cebra
2002, Morris 2002¢), evd wroet va givor xou ®¥Ango-
vouwrng arttoroyiog (Weiss and Perman 1992). H nia-
QOUTETAUEVY Aeppomevia €xel naxy TEOYVWON, EVA 1)
QUENON TOV AEUPOXVTTAQMV VITOONAMDVEL AVAQQWON
(Morris 2002c).

H avaloyia ovdetepdpihmv/Aepngporuttdowy frov

matory conditions. 13,000 leukocytes/ul indicates mild
leukocytosis and over 20,000/ul severe leukocytosis.
However, in small ruminants many times exists
inflammation without an increased WBC (Schalm
1986). The decline in WBC (leukopenia) of sheep
coexists with lymphopenia, while in companion animals
with neutropenia (Latimer and Prasse 2003).

Better than the WBC alone in diagnosis of sheep
diseases contributes the count of different leukocytes
separately and the differential leukocyte blood count
analysis (Cebra and Cebra 2002). According to litera-
ture, the mature sheep neutrophils are 700-6,000/ul,
which represents the 15-50 % of total WBC (Schalm
1986). In the present study the mean neutrophil count
was within the normal ranges provided by Schalm (1986)
in all groups.

The group of lambs had significantly higher
neutrophil count than adult sheep, while the ewes aged
1-3 years old had higher neutrophil count than those
aged >3 years old. In the study of Ullrey et al (1965b),
it was obvious that lambs had a greater percent of
neutrophils than animals 1 year old, but there were no
data concerning other age groups. The reproductive
stage of ewes did not influence neutrophil values in the
present study. This is different from the study of Ullrey
et al (1965b), who found a remarkable increase of
neutrophils in differential leukocyte blood count in the
last month of gestation, without however examining
total neutrophil count.

Neutropenia exists in severe inflammation and
entotoxaemia (Weiss and Perman 1992). Neutropenia
that persists longer than 4 days is a sign of inadequate
granulopoiesis, which sometimes occurs subsequent to
severe toxemia and has not a good prognosis (Morris
2002c).

The mean lymphocytes count in the different groups
of the study was within the ranges provided (2,000-
9,000/ ul) (Schalm 1986, Kramer 2000). It is generally
considered that lymphocytes count increases with age
progress (Kramer 2000); however, this was observed in
the present study only up to 3 years old. After 3 years old
a decline of lymphocyte count was found, something
that cannot be easily explained. Moreover, the mean
lymphocytes count was unaffected here by the reproduc-
tive stage of sheep. A different finding was mentioned
by Ullrey et al (1965b), who recorded a decline in
percent of lymphocytes in the differential leukocyte
count (without measuring lymphocyte number) with
the progress of gestation and an increase after birth.

Lymphocytosis is rare in sheep and can occur in
chronic viral infections, autoimmune diseases and
lymphocytic leukemias. Lymphopenia occurs in acute
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>1 orovg apvotc rau <1 ota evihxra. Ta dedouéva av-
T4 ovumintovv pe ta aviiotorya e PLprloyoapiog
(Weiss and Perman 1992).

OL HE€OoEC TWES TWV LOVORUTTAQMYV TOU ALIHLOTOS TOV
evVIog Tmv 0plmv wov 0itel N fipiroyoapia (0-750/ ul)
(Schalm 1986). O 0plBudg TV LOVORUTTAQWY 0T TQO-
Pora dev emnpedleton amd Ty nhrio (Kramer 2000),
ue udvn eEaipeon wa petmon oty nhxia 25-35 nuepdv
(Upcott et al 1971). ITagduota ftav To. EVEHUATA TS
mopovoag €pevvag, xabde | nhnia dev emneéace tov
0BG TV novorvTTdemv. AvtiBeTa, TO AVOTOQUY®-
Y6 0TddLo emnEENTE TOV aLBUS cUTEV, ®00MOS TOL Lo-
VOrRUTTAOO HTaY OUAVTIRG TTEQLOOGTEQA. RaTd TNV EN-
od meiodo oe ayxéon pe TV TEQL0d0 YOAUKTOTAQOY M-
yic. Hapdpota atENon Tov T0C00TOT TOUS OTO AEVRO-
AHUTTOXO THITO ®OTA TO TEAOS TS #VOPORIaS artedeiyon
xaw amd tov Ullrey o tovg ovvepydtes tov (1965b).

Movoxuttagormevio ToQateeton o evOoTOEVMmOn
%o Lopio, ®00dg xaw ota aQYA OTAdL TS RATOITG-
wnone. H povoxuttdomon dev Bempeitar onuovtind ev-
onua oto unevraotird (Morris 2002¢) nou yevird eu-
Qavitetol o€ YEOVIES PAEYUOVES, O RUTOOTAOELS HOL-
TATOVNONG ROl O OOPOQES AUUOMITIRES ROIOELS, TQO-
ELWEVOU VAL YIVEL EVOOQYYELAKY POYORUTTAQWOT TWV
KUTTOQLRMV VIToAelpudtov (Weiss and Perman 1992,
Cebra and Cebra 2002).

H péon upy tov ewowdpihav ot didpopeg opd-
dec Ntav evios TV YUOLOAOYLRGY 0QlmV oV 0QI(LeL 1)
Bproyoapia (0-1000/ ul) (Schalm 1986, Kramer 2000).
Zoupmvo. 1 Tov tehevtalo, 0 aQLOUSS TV EMOLVOPL-
hv avEdver ue v deodo e nhriog, xdt Tov Peé-
Onxne xou oty dur| pog €gevva. e 6,TL ApoQd 0TO AVOL-
TOQAYWYLO OTAdLO, TA EMOWVOPLAL HTOV ONUAVTLRA
TEQLOOGTEQX OTNV TTEQ(0O0 YUAARTOTAQAUYWYNS OF OXE-
on ue v Enpd mepiodo, oe avtiotouyio pe ™ PLpito-
voagia (Ullrey et al 1965b).

H swowvogihia, av xou dev elvar wohd ovyvij, po-
el va wopatnenfel oe mopaottdoels, alheQylec Tov
ovATVEVOTLROU %O TOV OEQUATOG, RABMDGS naL O YEdVILL
voofuata pe rataffoAoud Temteivdy (voronels ve-
omhaoles, damutjoelg) (Greenwood 1977, Schalm 1986,
Morris 2002¢), evd 1 ewowvomevia dev €xel rhvini
oEla nouw wropel va woatnenBel oe ®aTaOTAOELS ®aL-
tamdvnong (Cebra and Cebra 2002).

H péon tn tov arpometariny otig dudgoeg oud-
deg ovumimrel pe oavtiiv g dieBvoig Pufioypapiog
(250.000-750.000/ul) (Schalm 1986, Kramer 2000,
Morris 2002d). 01600, ToL ®ATATEQA AL AVATEQO GQLL
Tov aELBUoU Tovg 0TV Taovoa UeAETY elval evpUte-
Q0L aTtS TOL VAPEQOUEVAL 0TIV oupatoroyio Tov Schalm.
Avrt6 dev wropet va eEnyndel, ahhd (owg ahd va On-
MOVEL TOS TO PUOLOAOYLRG EUQOS TOU AELBUOYV TMV L~

viral infections, endotoxaemia, bacterial infections,
septicemia, rickettsial diseases, malnutrition and stress
(Cebra and Cebra 2002, Morris 2002c); also it can be
hereditary (Weiss and Perman 1992). Persistent lym-
phopenia is a poor prognostic indicator, while increasing
lymphocytes count represents recovery (Morris 2002c).

The neutrophil/lymphocyte ratio was >1 in lambs
and <1 in adult sheep. These data are in accordance
with those of Weiss and Perman (1992).

The mean monocytes count was within the normal
limits for all groups of the study (0-750/ ul) (Schalm
1986). The number of monocytes in sheep is not
influenced by the age of the animals (Kramer 2000),
except for a decline in the age of 25 to 35 days old
(Upcott et al 1971). The present findings were in agree-
ment, as monocytes count was not influenced by the
age. In contrast, it was influenced by the reproductive
stage and was higher in ewes in dry period compared to
ewes in lactation. A similar increase of monocytes in
differential monocyte count has been shown by Ullrey
et al (1965b).

Monocytopenia occurs in endotoxaemia, viremia
and the initial stages of stress. Monocytosis is not
considered as an important finding in ruminants (Morris
2002c¢) and can occur in chronic inflammations, in
stressful conditions and in severe haemolytic crisis, in
order intravascular phagocytosis of cellular debris to
take place (Weiss and Perman 1992, Cebra and Cebra
2002).

The mean eosinophils count in the different groups
was within the reference limits of Schalm (1986) and
Kramer (2000) (0-1,000/ ul). According to Kramer
(2000), eosinophil count increases in parallel with age,
something that was also evident in the present study.
Concerning the reproductive stage, a significant increase
was found in eosinophil count in lactating period
compared to dry period; this is similar to the observation
of Ullrey et al (1965b).

Eosinophilia, although not very common, can be
found in parasitism, allergy of respiratory system and
skin and in chronic diseases with protein breakdown
(malignancies, suppurative processes) (Greenwood
1977, Schalm 1986, Morris 2002c). Eosinopenia has no
clinical value and can occur in stressful conditions
(Cebra and Cebra 2002).

The mean platelets count in different groups was
also within the provided in literature values (250,000-
750,000/ wl) (Schalm 1986, Kramer 2000, Morris 2002d).
However, the upper and lower percentiles of the plate-
lets values reported here are wider than that Schalm’s
haematology provides. This cannot be explained, but
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noseTaAinv vo elval dlopopetind amd J,tL uéyoL o1-
uepa motevotay. [ldve oe autd yeetdletan mBavadg
meELoodteEn €gevva. O néoog apLBUds TV QULLOTTETO-
Mwv ftav onuavtird vynidteQog 0Tous auvols g ouv-
YRQLON UE TOL EVAMRA TOOPATA, OTTMG OVOPEQETAL KO
and dihovg epevvntég (Schalm 1986). Emuthéov, dev
TOQOTNONON AV OLAPOEES OVAAOYO LE TO AVATTAUQ-
YOYIRG OTAdLO.

Bpopuporuttagomevia pmoet va agatnontel Adyw
UELWOUEVNS TOQAYWDYNG CULUOTETAAIWY OTO UVEAS TV
00TMV (veomhaoleg, amAaoTvEg avaluies), eyrhmpL-
oot Toug oto omAjva (0Eeleg naw xeOVIES PAEYUOVES)
%o pelmwong Tov xeovou Lmrg tovg (didyuty evdoay-
velan) TiEn, onpaupia, evdotoEivoon, ayyelitda)
(Morris 2002d).

Svuregaouatind, amd TV TaEoUoo €QEVVA TQO-
®UTTOUV 0L TLES TNG YeEVrNS eEETaong allatog TV
moofdtwv TS QUM Xlov rATW ATO EVIATIXES %L
nuievtatikég ouvonreg extoopng. O uéool 6oL TmV Ti-
LAV ®UUAVONRAY EVIOS TV QUOLOAOYIXADV 0QlwV TOV
avogéel 1 PLloypapio, exTég TOU dELBUOU TV eQU-
000%UTTAQ®VY TV TEOPATIVAOV. AXOUY, O CLUATOXQI-
™S, 1 ALUooQaLivy, 0 aLBUds Twv QUBEOXVTTAQWYV,
TOV AEUXORVTTAQMV, TWV OVOETEQOPLAMY, TMV AEUPO-
HUTTAQMV, TWV EMOLVOPLAWDY RO TOV CLUOTETOAWY ETTH-
QedoTRAY ONUOVTIXA ot TV NAria, YL Sume ®aL o
0pBuds Twv povoxruttdowy. To otddio avaragoym-
Y EmNEENTE ONUOVTLHG LWOVOV TLS UEOES TLES TV LO-
VORUTTAQMV %Al TWV EWOLVOPLAMY.

could simply declare that platelets normal values are
wider than the cited so far and further elucidation is
needed. Mean platelets count was significantly higher in
lambs compared to adult sheep, as it has also been
shown in other studies (Schalm 1986). Moreover, they
were not affected by the reproductive stage of the ewes.

Thrombocytopenia can be found due to decreased
platelet production in bone marrow (neoplasms, aplastic
anaemia), platelet sequestration in spleen (acute and
chronic inflammations) and shortening of platelet life
span (DIC, septicemia, endotoxemia, vasculitis) (Morris
2002d).

In conclusion, this study determines the values of
the haematological parameters in Chios sheep under
the intensive and semi-intensive rearing conditions.
Their mean values were within the normal limits
provided by the literature, except for red blood cells
count of ewes. The results also showed that, apart from
monocytes count, haematocrit, haemoglobin concen-
tration and RBC, leukocytes, neutrophils, lymphocytes,
eosinophils and platelets count were significantly
influenced by the age of the animals. The reproductive
stage of the sheep affected only mean monocytes and
eosinophils counts. [
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