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Amag: Bu calismada Sivas ili sinirlari igerisinde laktasyon dénemindeki Kan-
gal Akkaraman, Texel ve ile de France koyun irklarinda bazi hematolojik ve

biyokimyasal degiskenlerin karsilagtirilmas: amaglanmistir.

Gere¢ ve Yontem: Calismada klinik olarak saglikli, gebe olmayan ve laktas-
yondaki (40-60 giin) ii¢ irktan (Kangal Akkaraman = 40, Texel = 40, {le de Fran-
ce = 40) toplam 120 koyun kullanildi. Hematolojik ve biyokimyasal degisken-

lerin analizi otomatik sayma cihazi ve otoanalizor cihazi ile gergeklestirildi.

Bulgular: Ug koyun irkinda WBC, Hb, MCHC, MPV diizeylerinde anlamh fark
yoktu (p>0.05). Kangal Akkaraman koyunda RBC degeri digerlerinden daha
yiiksekti (p<0.05). PCV degerleri Kangal Akkaraman ve Texel koyunlarinda fle
de France koyunlarindan daha ytiksekti (p<0.05). MCV ve MCH degerleri Kan-
gal Akkaraman ve fle de France koyunlarinda Texel koyunlarindan daha dii-
stiktii (p<0.05). Kangal Akkaraman koyunlarinda PLT ve RDW degerleri daha
yiiksek olmasina ragmen (p<0.05), PDW degeri digerlerine gore daha diisiiktii
(p<0.05). Texel koyunlarinda serum glikoz seviyesi digerlerine gore daha dii-
stiktii (p<0.01). Serum total kolesterol, trigliserid, AST, ALT, albiimin/globulin
orani ve Mg diizeylerinde ti¢ koyun irki arasinda fark yoktu (p>0.05). Kangal
Akkaraman koyunlarinda serum total protein, albiimin, globulin ve P diizeyleri
digerlerinden daha yiiksekti (p<0.05), buna karsin serum Ca diizeyleri digerle-

rine gore daha diistiktii (p<0.05).

Oneri: Bu sonuglar Sivas ilinde yetistirilen bu ii¢ koyun irki i¢in referans deger
olusturabilir, hastaliklarinin tani ve prognozu hakkinda bilgi verebilir ve gele-

cekdeki aragtirmalara temel olusturmaya yardimci olabilir.

Anahtar kelimeler: Biyokimya ve Hematoloji, Koyun, ile de France, Kangal

Akkaraman, Texel.
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Abstract

Aim: In this study, it was aimed to compare some hematological and biochemi-
cal variables in Kangal Akkaraman, Texel, and ile de France sheep breeds in the

lactation period in Sivas province.

Materials and Methods: A total of 120 ewe from three breeds (Kangal Akka-
raman = 40, Texel = 40, Ile de France = 40) who were clinically healthy non-
pregnant and lactating (40-60 days) were used in the study. Hematological and
biochemical variables analysis were performed using automatic cell counting

and autoanalyzer devices.

Results: There was no significant difference in WBC, Hb, MCHC, MPV levels
between ewe breeds (p>0.05). RBC value was higher in Kangal Akkaraman
than others (p<0.05). PCV values were higher in Kangal Akkaraman and Te-
xel than {le de France (p<0.05). MCV and MCH values were lower in Kangal
Akkaraman and fle de France compared to Texel (p<0.05). Although the PLT
and RDW values were higher in Kangal Akkaraman (p<0.05), the PDW value
was lower than others (p<0.05). Serum glucose level was lower in Texel than
others (p<0.01). Serum total cholesterol, triglyceride, AST, ALT, albumin/glo-
bulin ratio, and Mg levels were not different between ewes (p>0.05). Serum
total protein, albumin, globulin, and P levels were higher in Kangal Akkaraman
compared to others (p<0.05). However, serum Ca levels were lower in Kangal

Akkaraman than others (p<0.05).

Conclusion: These results can constitute a reference value in these three she-

ep breeds reared in Sivas province, and help form a basis for future research.

Keywords: Biochemistry and Hematology, Ewe, Kangal Akkaraman, ile de

France, Texel.
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Comparison of blood parametres in ewes

Introduction

Sheep farming is a productive activity all around in the world,
taking advantage of degraded meadows, stubble, fallow, and
fields where crop production is limited, turning them into
products such as meat, milk, wool, and leather. Rural con-
sumption habits and factors such as Turkey's more suited to
sheep farming as the natural resource sector has caused it to
become widespread in the country (Kaymake¢i and Sénmez
1996). According to recent statistics, there are more than
4?2 million sheep in Turkey (TUIK 2020). Sheep farming in
Turkey has been primarily based on native breeds, from the
earliest period in which the country was founded, the cross-
breeding of new species to increase milk and wool producti-
on, and work on production is done (Kaymakgi et al 2001).
For this purpose, Texel and ile de France sheep, which are
meat breeds with high productivity, are increasingly popu-
lar among sheep breeds imported into the country today
and are used in crossbreeding studies (Yilmaz et al 2012).
Akkaraman sheep, which is an important breed with econo-
mic value in the country, has an important genetic value, has
adapted well to the current natural conditions of the country
and constitutes approximately 45.8% of the country's sheep
population (Kogkaya 2019). Kangal Akkaraman sheep, which
is an important species of the Akkaraman breed, is widely
produced within the borders of Sivas and neighboring pro-
vinces (Kogyigit et al 2018).

Assessment of hematological and biochemical profiles has
become an important tool for diagnostic purposes in human
and veterinary medicine. Interpretation of the clinical fin-
dings, hematology and biochemistry results and the results
of other paraclinical tests may suggest a specific differenti-
al diagnosis or prognosis (Braun et al 2010, Polizopoulous
2010, Acharya et al 2015). Measurement of hematological
and biochemical values can provide objective information
about the status of an animal at the time of sampling, reve-
al nutritional status, disease conditions, or stress (Pérez et
al 2003). Specific reference ranges for each animal species
need to be established to compare hematological and bioc-
hemical values and to ensure that the results are interpreted
appropriately (Meyer and Harvey 2004). Reference ranges,
usually defined as values of a particular variable in a healthy
population, provide the baseline on which these measure-
ments are interpreted. Well-structured reference intervals
are a prerequisite for screening and diagnostic tests aimed
at evaluating health and disease in a particular population.

Hematological and biochemical variables that change with
lactation in ewes have been reported in previous studies
(Masek et al 2007, Antunovi¢ et al 2011). However, we have
not found a study comparing some hematological and bioc-
hemical variables of Texel and fle de France ewes imported in
Turkey and these variables in lactation with the local sheep
breed Kangal Akkaraman. In this study, some hematological
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and biochemical variables of Kangal Akkaraman, Texel, and
fle de France ewes raised within the borders of Sivas provin-
ce will be presented comparatively.

Material and Methods

The study was conducted with the permission obtained
from the Ministry of Agriculture and Forestry (E-80110403-
325.04.02-172659) and Sivas Cumhuriyet University Animal
Experiments Ethics Committee (Approval No: 65202830-
050.04-486). This study was carried out in January 2021 in
a commercial enterprise located in Sivas Province (Altitude:
1324, Latitude: 39 ° 51 '35" ', Longitude: 36 ° 20' 22 "). A to-
tal of 120 non-pregnant and in lactation (40-60 days) ewes
in three breeds, aged 2 to 5, were used in the study (Kangal
Akkaraman = 40, Texel = 40, {le de France = 40). Ewes were
housed under the same feeding and care conditions and fed
freely with the addition of hay and grain. All ewes were clini-
cally healthy and free of internal and external parasites.

Blood samples were collected from the jugular vein with 22
G needles at the same time intervals (10.00 a.m.-12.00 p.m.)
throughout the study and collected in Vacutainer tubes con-
taining EDTA as anticoagulant for hematology and BD Vacu-
tainer® SST II gel tubes for biochemical analysis. Hemato-
logical variables were analyzed with an automatic complete
blood count device (Mindray BC 2800) from blood samples
taken into tubes containing EDTA within 4 h. White blood cell
(WBC), red blood cell (RBC), hemoglobin (Hb), hematocrit
(PCV), mean red blood cell volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concent-
ration (MCHC), red cell distribution width (RDW), platelet
(PLT), mean platelet volume (MPV) and platelet distribution
width (PDW) levels were determined the complete blood co-
unt. To extract serum samples, blood samples taken into the
gel tubes were allowed to clot for 30 min at room temperatu-
re and centrifuged at 5.500 rpm for 10 min. Serum samples
were stored at -20°C until biochemical analysis. Serum analy-
sis was done with an autoanalyzer (Mindray BS 200), and to-
tal cholesterol, triglyceride, AST, ALT, total protein, albumin,
globulin, albumin/globulin, Magnesium (Mg), Calcium (Ca),
Phosphorus (P) levels were determined.

Statistical analysis

The data obtained were statistically analyzed using the SPSS
26 program. Results are given as mean + S.E.M. The confor-
mity of data to normal distribution was determined by the
Kolmogorov-Smirnov test. The analysis was performed using
one-way ANOVA and Student-Newman-Keuls (SNK) test was
used as post hoc tests. P-value <0.05 was considered statis-
tically significant.
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Table 1. Comparison of some hematological parameters of different sheep breeds

Hematological Unit Kangal Akkaraman Texel fle de France P value
parameters

WBC x10%/L 9.29+0.66 N 7.64 +0.60 N 9.38+0.69 M 0.103

RBC x10'2/L 9.29+0.372 833+0.53* 7.42+0.37° 0.020

Hb g/dL 10.54 +0.39™ 10.07 £ 0.56™ 8.86+0.45" 0.051

PCV % 33.3+1.05° 32.75+1.71° 28.20 £1.32° 0.030

MCV fL 36.25+0.95° 40.27 +1.09° 38.33£0.65% 0.014

MCH pg 11.32+0.21? 12.25+£0.31°" 11.90 £ 0.15* 0.034

MCHC g/dL 31.59 £+ 0.55™ 30.60 +0.20™ 31.26 + 0.38"¢ 0.182

RDW % 16.70 +£ 1.35° 14.04+0.19° 14.08 + 0.29" 0.025

PLT x10%/L 971.71 + 154.19* 178.45 +22.43¢ 587.66 + 67.23" <0.001
MPV fL 5.58+0.32M 496 +0.11% 497 +0.11% 0.054

PDW % 16.17 +0.15° 16.70+£0.17° 16.58 +0.13® 0.044

NS: Not significant. "¢ : Different letters in rows represent the difference between groups. WBC: White Blood Cell, RBC: Red Blood Cell, Hb: Hemoglobin, Hct:
Haematocrit, MCV: Mean Corpuscular Volume, MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular Hemoglobin Concentration, RDW: Red Blood Cell
Distribution, PLT: Plateles, MPV: Mean Platelet Volume, PDW: Platelet Distribution Width, L: Liter, g/dL: gram/deciliter, %: percentage, fL: femtoliter, pg: picogram.

Results

Table 1 shows the statistical comparison of hematological
variables. There was no statistically significant differen-
ce in WBC, Hb, MCHC, MPV values between sheep breeds
(p>0.05). RBC values of Kangal Akkaraman ewe were statisti-
cally higher than ile de France ewes (p<0.05). However, RBC
values of Texel ewe were not different from those of other
sheep breeds (p>0.05). Kangal Akkaraman and Texel ewes
had higher PCV values than ile de France ewe (p<0.05). Ho-
wever, there was no statistically significant difference betwe-
en Akkaraman and Texel ewes PCV values (p>0.05). Kangal
Akkaraman ewe had lower MCV and MCH values than Texel
ewe (p<0.05), but there was no difference between MCV and
MCH values of fle de France ewe (p>0.05). There was no dif-
ference between the MCV and MCH values of Texel and ile
de France ewes (p>0.05). While there was no statistically
significant difference in RDW values in ile de France and Te-
xel ewes (p>0.05), it was statistically lower than Kangal ewe
(p<0.05). Although the lowest PLT number was in Texel ewe,
the highest value was observed in Kangal Akkaraman ewe
(p<0.001). Furthermore, PDW values were the highest in
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Texel ewe, the lowest was determined in Kangal Akkaraman
ewe (p<0.05).

Table 2 shows the statistical comparison of biochemical
variables. There was no statistically significant difference
between the three sheep breeds in serum total cholesterol,
triglyceride, AST, ALT, Mg, and albumin/globulin ratio values
(p>0.05). While there was no statistically significant diffe-
rence between the serum glucose levels in Kangal Akkara-
man and le de France ewes (p>0.05), the serum glucose va-
lues of these two ewes were higher than that of the Texel ewe
(p<0.01). Serum total protein, albumin, and globulin levels
were higher in Kangal Akkaraman ewe compared to Texel
and ile de France ewe (p<0.01, p<0.001, p<0.05). However,
there was no statistically significant difference between Te-
xel and fle de France ewes (p<0.05). Serum Ca levels were
lower in Kangal Akkaraman ewe compared to Texel and ile
de France ewes (p<0.05). However, there was no statistically
significant difference between Texel and fle de France ewes
(p>0.05). Serum P levels were higher in Kangal Akkaraman
ewe compared to Texel and ile de France ewes (p<0.01). Ho-
wever, there was no statistically significant difference betwe-
en Texel and fle de France ewes (p>0.05).
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Biochemical Unit Kangal Texel fle de France P value
parameters Akkaraman
Glucose mg/dL 61.39 + 1.44* 53.07 £ 0.90" 66.45 +4.07° 0.003
Total Cholesterol mg/dL 61.14+3.76 62.50 +3.46 " 53.52+2.60™ 0.125
Triglyceride mg/dL 13.34 +1.24" 14.82 + 2,42 12.93 +1.58" 0.745
ALT u/L 21.54 £1.24% 19.35+1.61% 19.43 +1.58" 0.519
AST u/L 88.61 + 2.75N8 84.78 +£3.87N8 86.35 + 3.88N8 0.754
Total Protein g/dL 8.71+0.15° 7.89+0.18° 7.80 +£0.14° 0.001
Albumin g/dL 2.98+0.06° 2.79 +0.04° 2.65+0.06° <0.001
Globulin g/dL 5.72+0.17° 5.11+0.18° 515+0.11° 0.013
Albumin/Globulin g/dL 0.53+0.02M 0.56 +0.02N 0.52+0.01™ 0.297
Mg mg/dL 2.89+0.14" 3.28+0.07" 3.17+0.13™ 0.069
Ca mg/dL 8.62+0.18° 9.13+0.18° 9.23+0.08° 0.018
mg/dL 6.01+0.19° 5.18+0.13° 5.14 +0.24° 0.004
P

NS: Not significant. " : Different letters represent the difference between groups. AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase, Mg:
Magnesium, Ca: Calcium, P: Phosphorus, mg/dL: milligram/deciliter, g/dL: gram/deciliter, u/L: unite/liter.

Discussion

Routine clinical evaluation of blood variables has become an
important tool for diagnosing health problems. The interp-
retation of hematological and biochemical parameters with
clinical findings for each parameter can help veterinarians
reach a definitive diagnosis in different sheep breeds (Braun
et al 2010, Polizopoulous 2010). This study was compared
some hematological and biochemical variables in Kangal Ak-
karaman and Texel and Ile de France ewes. It has been re-
ported that the hematological and biochemical parameters
of animals may vary according to factors such as age and sex
(iriadam 2004, Simsek et al 2015). Compared to other sheep
breeds serum hematological and biochemical reference va-
lues for domestic sheep may differ greatly. This situation can
be associated with breed characteristics, physiological sta-
tus, geographical conditions, temperature, humidity, climatic
conditions, feed, and grass quality (Rahman et al 2018).

WABC value is affected by bacterial, viral, and parasitological
diseases, malnutrition, and stress (Kisadere et al 2018). On
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the other hand, a slight decrease in WBC, RBC and Hb levels
was reported in the blood of lactating ewe (Antunovic et al
2011). Similar results have been reported in Baladi goats (EI-
Tarabany et al 2018). A decrease in the number of basophils,
monocytes, and WBC in sheep blood during lactation indi-
cates that they migrate from blood to milk (Antunovi¢ et al
2017). In this study, WBC values for three sheep breeds were
within normal reference limits and there was no difference
between them. In a previous study, it was reported that a sig-
nificant decrease in RBC, PCV, and Hb values was observed in
lactating ewe and does (Salem 2017). The decrease in RBC,
Hb, and PCV during lactation can be attributed to the hemo-
dilution effect resulting from the increase in plasma volume
and/or increased water mobilization to the mammary gland
via the vascular system (El-Sherif and Assad 2001). In our
study, RBC, PCV, RDW, and PLT values were lower in ile de
France ewe compared with Kangal Akkaraman ewe. In ad-
dition, RDW and PLT values were lower in Texel ewe than
in Kangal ewe. In addition to hemodilution, increased RDW
may indicate that anisocytosis is high in Kangal Akkaraman
ewe (Constantino 2013). MCV, MCH, and MCHC are cha-
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racteristics of RBC that show average cell size, average cell
Hb content, and average cell Hb concentration, respectively
(Jones and Allison 2007). In our study, the higher MCV and
MCH values in Texel ewe compared to Kangal Akkaraman
ewe show that erythrocyte volume and erythrocyte Hb are
higher in Texel ewe than in Kangal Akkaraman ewe. PDW
is a more specific indicator of platelet activation than MPV,
as it is not elevated during single platelet distension caused
by platelet swelling, and therefore the combined use of MPV
and PDW can predict coagulation activation more efficiently
(Vagdatli et al 2010). In our study, PDW values were below
the reference values in three sheep breeds. However, the
PDW value in Texel ewe was higher than Kangal Akkaraman
ewe. PDW values of ile de France ewe were not different from
other sheep breeds. There was no difference in MPV value
between the three sheep breeds. It can be predicted that Te-
xel ewe in lactation is more prone to blood clotting tendency
than others. These results may stem from many factors such
as an adaptation to Sivas province conditions (geographical
location, season, day length, altitude), milk production, bre-
ed characteristics, genetics, drug management, and seasonal
change (Reece et al 2015).

Biochemical parameters can help veterinarians assess the
health status and metabolic activities of animals. Many
physiological factors can affect the physiological levels of
blood variables (Yigit et al 2002, Bozdogan et al 2003, Sim-
sek et al 2015). Blood triglycerides are an important com-
ponent in milk fat synthesis (Nazifi et al 2002). Negative
energy balance during lactation decreases triglycerides and
cholesterol (Antunovi¢ et al 2011). In addition, although the-
re was no difference in serum cholesterol levels in different
periods of lactation in Baladi goats in a previous study (EI-
Tarabany et al 2018), another study showed that cholesterol
levels increased during late lactation in Istrian x East Friesi-
an crossbreed ewes (Masek et al 2007). In this study, there
was no difference between animals’ serum total cholesterol
and triglyceride levels. The increase in AST and ALT activity
in the blood of lactating sheep indicates an increase in he-
patic metabolism (Antunovi¢ et al 2011). In this study, there
was no difference between the three sheep breeds in serum
AST and ALT levels. Glucose is essential in the production of
proteins and lipid metabolism. Blood glucose level decreases
due to the continuous loss of energy with milk in lactating
ewe. Increased glucose usage for milk lactose synthesis and
inadequate nutritional intake impair glucose homeostasis
(Pambu-Gollah et al 2000). In this study, serum glucose le-
vel was higher in Kangal Akkaraman and ile de France ewes
than Texel ewe. Lactation is considered a stress on protein
metabolism (Amer et al 1999). Significant reduction in pro-
tein profile may be due to anemia (Radostits 2007) and milk
production requirement (Abdelrahman and Aljumaah 2012).
In our study, serum total protein, albumin and globulin, were
higher in Kangal Akkaraman ewe compared to Texel and fle
de France ewes, but these parameters were not different
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between Texel and fle de France ewes. Interestingly, the al-
bumin/globulin ratio was not different between the groups.

Although the serum Ca level was the lowest, the P level was
the highest in Kangal Akkaraman ewe, there was no differen-
ce in Ca and P levels between the other two sheep breeds.
The decrease in Ca concentration in the blood results from
the restriction of nutrient intake due to the social hierarchy
in pen (Larsen et al 1986). In addition, it is related to the
increased secretion of Ca through milk and rearrangement
in the bone following delivery and early lactation in the ewe
(Liesegang et al 2007). Abdelrahman et al (2002) also found
lower Ca concentrations in the blood of lactating sheep than
reference values. It was found that the P-inorganic concent-
rations in the serum of ewes increased following delivery
(Ozyurtlu et al 2007). Similar findings were found about
Ca and P-inorganic levels in blood samples taken from Ist-
rian x East Friesian crossbreed ewes in lactation (Masek et
al 2007). Because of the physiological mechanism, Ca ion is
mobilized from bone and blood to milk in a similar way as
P ion during lactation. However, P ion concentration in the
blood is higher, as more Ca passes into milk than P. It was fo-
und that the P-inorganic concentrations in the serum of ewes
increased following delivery. These changes in biochemical
parameters that are within the reference values (Altintas and
Fidanci 1993, Turgut 2000, Kurt et al 2008) may result from
adaptation to Sivas province conditions (geographic locati-
on, season, day length, altitude) and breed characteristics. In
addition, genetics, season changes, feed quality, and differen-
ces in feed conversion ratio can affect biochemical data.

Conclusion

These results are the first results comparing the hematolo-
gical and biochemical variables between Kangal Akkaraman
ewe and Texel and {le de France ewes in the lactation within
Sivas province. Although some hematological and biochemi-
cal parameters are within the reference limits; statistical dif-
ferences were observed between sheep breeds. These values
can serve as a reference value in Kangal Akkaraman, Texel,
and fle de France ewes in Sivas province and can help form
the basis for the diagnosis, prognosis, and future research of
different diseases.

Acknowledgement

We thank to the health technician Faruk BAS who contribu-
ted to the analyzes.

Conflict of Interest

The authors did not report any conflict of interest or finan-
cial support

Eurasian ] Vet Sci, 2021, 37, 4, 296-302




Comparison of blood parametres in ewes

Funding

During this study, any pharmaceutical company which has a
direct connection with the research subject, a company that
provides and / or manufactures medical instruments, equip-
ment and materials or any commercial company may have a
negative impact on the decision to be made during the evalu-
ation process of the study or no moral support.

References

Abdelrahman MM, Abo-Shehada MN, Mesanat A, Mukbel R,
2002. The requirements of calcium by Awassi ewes at early
lactation. Small Rum Res, 45, 101-107.

Abdelrahman MM, Aljumaah RS, 2012. Metabolic blood pro-
file and milk compositions of peri-parturient and early
lactation periods in sheep. Asian ] of Anim Vet Adv, 7,
1130-1138. Nazifi S, Saeb M, Ghavami SM, 2002. Serum li-
pid profile in Iranian fat-tailed sheep on late pregnancy at
parturition and during post-partuition period. ] Vet Med,
49,9-12.

Acharya M, Burke JM, Coffey KP, Kegley EB, et al.,, 2015. Chan-
ges in hematology, serum biochemistry, and gastrointes-
tinal nematode infection in lambs fed sericea lespedeza
with or without dietary sodium molybdate. ] Anim Sci, Apr,
93(4), 1952-61.

Altintas A, Fidanc1 UR, 1993. Evcil hayvanlarda ve insanda
kanin biyokimyasal normal degerleri. Ankara Univ Vet Fak
Derg, 40, 173-186.

Amer HA, Salem HAH, Al-Hozab AA, 1999. Biochemical chan-
ges in serum and milk constituents during postpartum pe-
riod in Saudi Ardy goats. Small Rumin Res, 34, 167-173.

Antunovi¢ Z, Novoselec J, Klir 7, 2017. Hematological para-
meters in ewes during lactation in organic farming. Poljop-
rivreda, 23(2), 46-52.

Antunovié¢ Z, Novoselec ], Speranda M, Vegara M, et al., 2011.
Changes in biochemical and hematological parameters and
metabolic hormones in Tsigai ewes blood in the first third
of lactation. Arch Anim Breed, 54, 535-545.

Bozdogan O, Cenesiz M, Kaya M, Kamiloglu N, 2003. The effect
of age, sex, housing system and pregnancy on some blood
parameters of tuj sheep. Turk ] Vet Anim Sci, 27, 521-524.

Braun JP, Trumel C, Bezille P, 2010. Clinical biochemistry in
sheep: a selected review. Small Rumin Res, 92, 10-18.

Constantino BT, 2013. Red cell distribution width, revisited.
Lab Med, 44(2), e2-e9.

El-Sherif MMA, Assad F, 2001. Changes in some blood consti-
tuents of Barki ewes during pregnancy and lactation under
semi arid conditions. Small Rumin Res, 40(3), 269-277.

El-Tarabany MS, El-Tarabany AA, Roushdy EM, 2018. Impact
of lactation stage on milk composition and blood bioche-
mical and hematological parameters of dairy Baladi goats.
Saudi ] Biol Sci, 25(8), 1632-1638.

iriadam M, 2004. Some haematological and biochemical pa-
rameters in Kilis goat. Ankara Univ Vet Fak Derg, 51, 83-8

Eurasian J Vet Sci, 2021, 37, 4, 296-302

Ekici et al

Jones ML, Allison RW, 2007. Evaluation of the ruminant
complete blood cell count. Vet Clin North Am Food Anim
Pract, 23(3),377-v.

Kaymake1 M, Oguz I, Un C, Bilgen G, et al., 2001. Basic charac-
teristics of some Turkish indigenous sheep breeds. Pakis-
tan ] Biol Sci, 4, 916-9.

Kaymakge1 M, Sonmez R, 1996. The Advanced Sheep Breeding.
Ege Universitesi Basumevi, Bornova, Izmir.

Kisadere I, Dénmez N, Kadiraliyeva N, Keskin A, et al., 2018.
Comparison of some hematological values and alpha-
naphthyl acetate esterase (ANAE)-positive lymphocyte
ratios of sheep breeds (Hissar and Edilbaev) reared in
Kyrgyzstan. MJAVL, 8(1), 19-23.

Kogkaya M, 2019. Effects of transportation induced stress in
electrocardiography data and blood parameters in Kangal
Akkaraman sheep breed. MAE Vet Fak Derg, 4 (1), 25-28.

Kogyigit UM, Durna Dastan S, Taslimi P, Dastan T, et al., 2018.
Inhibitory effects of some drugs on carbonic anhydrase
enzyme purified from Kangal Akkaraman sheep in Sivas,
Turkey. ] Biochem Mol Toxicol Jan, 32(1).

Kurt D, Yokus B, Cakir D, Denli 0, 2008. Adiyaman bolgesinde
merada yetistirilen koyunlarda bazi serum biyokimyasal
degiskenler ile mineral madde diizeylerinin aragtirilmasu.
Dicle Univ Vet Fak Derg, (2), 34-37.

Larsen JW, Constable PD, Napthine DV, 1986. Hypocalcaemia
in ewes after a drought. Aust Vet ], 63, 25-26.

Liesegang A, Risteli ], Wanner M, 2007. Bone metabolism of
milk goats and sheep during second pregnancy and lacta-
tion in comparison to first lactation. ] Anim Physiol Anim
Nutr (Berl), 91, 217-225.

Masek T, Mikulec Z, Valpoti¢ H, Pahovic S, 2007. Blood bioc-
hemical parameters of crossbred Istrian x East Friesian
dairy ewes: relation to milking period. Ital ] Anim Sci, 6,
281-288.

Meyer D], Harvey JW, 2004. Veterinary laboratory medicine,
3rd edn. Saunders, St Louis.

Ozyurtlu N, Giirgdze SY, Bademkiran S, Simsek A, et al., 2007.
Investigation of some biochemical parameters and mineral
levels in pre- and post-partum period of awassi ewes. Firat
Univ ] Health Sci, 21, 33-36.

Pambu-Gollah R, Cronje PB, Casey NH, 2000. An evolution of
the use of blood metabolite concentrations as indicators of
nutritional status in free-ranging indigenous goats. South
Afr] Anim Sci, 30, 115-120.

Pérez JM, Gonzalez FJ], Granados JE, Pérez MC, et al,, 2003. He-
matologic and biochemical reference intervals for Spanish
ibex. ] Wildl Dis, 39(1), 209-15.

Polizopoulous ZS, 2010. Haematological tests in sheep health
management. Small Rumin Res, 92, 88-91.

Radostits OM, Gay CC, Hinchcliff KW, Constable PD, 2007.
Veterinary Medicine: a Textbook of the Diseases of Cattle,
Horses, Sheep, Pigs and Goats. 10th Edn, Saunders, Elsevi-
er, pp: 454, 2048-2050.

Rahman MK, Islam S, Ferdous ], Uddin MH, et al., 2018. De-
termination of hematological and serum biochemical refe-
rence values for indigenous sheep (Ovies aries) in Dhaka



Comparison of blood parametres in ewes

and Chittagong districts of Bangladesh. Vet World, Aug,
11(8),1089-1093.

Reece WO, Erickson HH, Goff JP, Uemura EE (Eds.), 2015. Du-
kes' physiology of domestic animals, John Wiley & Sons.
Salem NY, 2017. Effect of lactation on hemato-biochemical
and minerals constituents in small ruminant. Int ] Vet Sci

Res, 6(1), 53-56.

Simsek O, Karasahin T, Giiner B, Dursun S, 2015. Some ha-
ematological and biochemical parameters in Hasak and
Hasmer crossbred sheep. Atatiirk Univ Vet Bil Derg, 10 (1),
27-32.

TUIK (2021). Tirkiye Istatistik Kurumu Hayvanci-
lik Istatistikleri Veri Tabani https://data.tuik.gov.
tr/Bulten/Index?p=Hayvansal-Uretim-Istatistikleri-
Haziran-2020-33874 Erisim Tarihi: 12.11.2021

Turgut K, 2000. Veteriner Klinik Laboratuvar Teshis. 2. baski,
Bahcivanlar Basim Sanayi A.S., Konya.

Vagdatli E, Gounari E, Lazaridou E, Katsibourlia E, et al., 2010.
Platelet distribution width: a simple, practical and specific
marker of activation of coagulation. Hippokratia,14(1), 28-
32.

Yigit A, Kisa U, Arikan S, Akcapinar H, et al., 2002. Influence of
age and sex upon blood parameters in Sakiz x Karayaka G1
crossbred sheep. Ankara Univ Vet Fak Derg, 49, 101-106.

Yilmaz O, Wilson R, Cengiz F, Ertugrul M, 2012. The farm
animal genetic resources of Turkey: sheep - II - crossbre-

ed and extinct genotypes/breeds. Bitlis Eren Univ ] Sci &
Technol, 2(2), 38-43.

Author Contributions

Motivation / Concept: Mehmet Ekici

Design: Mehmet Ekici, Abdurrahman Takc1

Control / Supervision: Mehmet Ekici, Abdurrahman Takci,
Mehmet Bugra Kivrak

Data Collection and / or Processing: Mehmet Ekici, Abdur-
rahman Takc1

Analysis and /Interpretation: Mehmet Ekici

Literatiire Review: Mehmet Ekici, Mehmet Bugra Kivrak
Writing the Article: Mehmet Ekici, Abdurrahman Takci, Meh-
met Bugra Kivrak

Critical Review: Mehmet Ekici, Abdurrahman Takci, Mehmet
Bugra Kivrak

Ethical Approval

The study was conducted with the permission obtained
from the Ministry of Agriculture and Forestry (E-80110403-
325.04.02-172659) and Sivas Cumhuriyet University Animal
Experiments Ethics Committee (Approval No: 65202830-
050.04-486).

CITE THIS ARTICLE: Ekici M, Takct A, Kivrak MB, 2021. Comparison of some he-
matological and serum biochemical variables in Kangal Akkaraman, Texel and
Ile De France ewes in lactation period within Sivas province. Eurasian ] Vet Sci,

37,4,296-302

302

Eurasian ] Vet Sci, 2021, 37, 4, 296-302

Ekici et al






