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Comparative study of some biochemical indicators in Karakachan and Copper-Red Shumen
sheep breeds
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Abstract. The survey covers 140 clinically healthy sheep from two indigenous sheep breeds – Karakachan (KK)and Copper-Red Shumen (CRS) over one
year old. Blood samples are taken from v. jugularis, and using a semi-automatic biochemical analyzer were determined in serum levels of blood sugar, total
serum protein and albumin, creatinine, urea, calcium, inorganic phosphorus and magnesium. The results obtained indicated that the levels of total protein
(75.81±7.03 for KK and 72.19±5.64 for CRS), albumin (44.85±6.43 for KK and 42.09±4.06 for CRS), creatinine (183.35±291.77 for KK and 128.30±45.70 for
CRS) and urea (9.30±3.90 for KK and 11.10±5.76 for CRS) in Karakachan breed are poorly higher than those of the Copper - Red Shumen. The values of blood
sugar (2.89±0.49 for KK and 2.49±0.57 for CRS), calcium (2.30±0.41 for KK and 2.22±0.33 for CRS), inorganic phosphorus (1.94±0.64 for KK and 1.94±0.44
for CRS) and magnesium (1.23±0.29 for KK and 1.14±0.20 for CRS) showed no breed differences. The significant differences between the two breeds were
obtained only in value of both creatinine and blood sugar.

Keywords: local sheeps breed, serum blood sugar, protein, albumin, creatinine, urea, calcium, inorganic phosphorus, magnesium.

Introduction
Over the past 15–20 years livestock in Bulgaria was in deep
crisis. Accession of our country to the European Union has created
favorable conditions for the positive development of this sector and
in particular sheep breeding, which has emerged as one of the
priority sub-sectors in Bulgarian animal production. The interest in
the production of a variety of quality products from sheep was raised.
Efforts have been made to increase the populations targeted by the
local indigenous breeds which together with usual grown modern
breed in the country extended breed diversity of the species (Dimov
et al., 2011). All this objectively necessary in the field of veterinary
clinical practice to broaden and deepen our knowledge of some
routine laboratory parameters investigated in the sheep. This will
allow not only to respond adequately to the problems arising in the
intensive rearing of these animals, but also to ensure the best health
for the purpose of obtaining more and better products. It is known
that changes in some biochemical parameters in one degree or
another are an early manifestation or accompany the many diseases
in domestic animals. Therefore, on the one hand they are a source of
information about the early stages of the disease process, and on
the other, significantly affect manifestations, course, therapeutic
efficacy and outcome of primary disease (Martin et al., 2000;
Hindson et al.,2002; Smith et al., 2009).
Information value of individual performance in different types
and breeds of animals is one of the prerequisites for proper
evaluation and interpretation of the results (Kaneko et al., 1997;
Bertoni, 1999; Push, 2002). Many authors have studied the
biochemical profile in sheep serum in normal and in various
diseases (Boyd, 1988; Garry et al., 1990; Gurzhav, 1968; Hindson,
et al., 2002; Kerr, 2002). In breeds with different productive direction

Bickhardt et al. (1999) found differences in some biochemical
parameters according to age, sex and body weight. Literature on the
normal range of some of the most commonly studied biochemical
parameters in sheep showed considerable variability, which hinders
their precise clinical interpretation (Boyd, 1988; Alonso et al., 1997;
Kaneko et al., 1997; Borjesson et al., 2000; Kerr, 2002; Braun et al.,
2010). Too insufficient are data in scientific literature on the
variability of some biochemical parameters in Bulgarian local
indigenous breeds whose populations in recent years has increased
(Binev et al., 2008; Todorova et al., 2010). This requires their more
comprehensive and thorough study that engendered this study.
Aim of this investigation was to perform a comparative study on
some of the most frequently investigated laboratory practices
biochemical parameters of two local Bulgarian indigenous sheep
breeds – Karakachan and Copper-Red Shumen, which would
improve their informational value and clinical interpretation.

Material and methods
The studies were carried out on 140 clinically healthy sheep of
indigenous local breeds Karakachan (n=70) and Copper-Red
Shumen (n=70) aged over one year grown in the base of the State
farm "Kabiuk" – Shumen. Three times through week, we took blood
samples from v. jugularis for determination of serum blood sugar,
total protein, albumin, creatinine, urea, calcium, inorganic
phosphorus, magnesium. Plasma calcium, inorganic phosphate and
magnesium concentrations are influenced by food supply (Braun et
al., 2010). Similar feeding type gives the similar level of these three
parameters.
Blood samples were taken in vakueti of serum with gel-Claude
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activator and assayed by ready tests on company Human, using a
semi-automatic biochemical analyzer Screen master LIHD-113,
manufactured by the German company Hospital Diagnostic. All
results obtained were processed statistically with variance-software
program Anova.

Results and discussion
The obtained results for the investigated biochemical
parameters are shown in Table 1. The serum levels of calcium,

phosphorus and magnesium in both breeds vary within the normal
range for the species. In the Karakachanian breed values obtained
for the calcium are 2.3 ± 0.41 mmol/l, for phosphorus – 1.9 ± 0.64
mmol/l and for magnesium – 1.2 ± 0.29 mmol/l, and for Copper Red
Shumen, respectively 2.2 ± 0.33 mmol/l of the calcium, 1.94 ± 0.44
mmol/l for phosphorus and 1.1 ± 0.14 mmol/l of magnesium.
Minor differences found in the range of reference values for
species in serum albumin, total protein and urea. In the Karakachan
breed were found concentrations of 75.8 ± 7.03 g/l of total protein,
44.8 ± 6.43 g/l of albumin and 9.3 ± 3.90 mmol/l of urea. In the breed
Copper Red Shumen values are respectively 72.19 ± 5.64 g/l of total

Table 1. Biochemical parameters in sheep breeds Karakachan and Copper-Red Shumen

Biochemical parameters
Serum blood sugar *, mmol/l
Total protein, g/l
Albumin, g/l
Urea, mmol/l
Creatinine *, µmol/l
Calcium, mmol/l
Phosphorus, mmol/l
Magnesium, mmol/l

Karakachan,
Mean ± SD
2.8958 ± 0.4950
75.8113 ± 7.0358
44.8592 ± 6.4356
9.3028 ± 3.9076
183.3563 ± 29.1776
2.3085 ± 0.4115
1.9489 ± 0.6494
1.2341 ± 0.2955

Copper-Red Shumen,
Mean ± SD
2.4970 ± 0.5732
72.1943 ± 5.6441
42.0986 ± 4.0669
11.1086 ± 5.7627
128.3057 ± 45.7080
2.2257 ± 0.3300
1.9429 ± 0.4405
1.1457 ± 0.2055

* – Р< 0.05

protein, 42.0 ± 4.06 g/l of albumin and 11.1 ± 5.78 mmol/l of urea.
Results of urea in this study are closed to data reported by Piccione
et al. (2009) which were investigated different biochemical
parameters in Comisana ewes in different physiological stages.
Blood glucose concentration in both breeds varies between
2.49 – 2.,89 mmol/l and even though it is within the normal range for
the species in the Karakachan breed its values (2.89 ± 0.49 mmol/l)
were significantly higher than those of Copper- Red Shumen (2.49 ±
0.57 mmol/l). The results obtained in this study were lower than
these of Kiran et al. (2012) in Southern Punjab sheep. The same
authors show that the difference in blood glucose concentration
depend of levels of nutrition and the metabolic activity of individual
animal. Similar differences were found with regard creatinine level
where in the Karakachan breed registered significantly higher
concentrations (183.3 ± 55.77 μmol/l) compared with those in the
Copper-Red Shumen (128.3 ± 45.70 μmol/l).
Analysis of the results showed that all tested parameters in two
indigenous breeds vary in generally accepted normal range for the
species. However, in terms of blood glucose and creatinine in
species boundaries was detected statistically significant differences
in the background of the uniform conditions of feeding and raising
animals, which are probably related to the specifics of each of the
breeds, both in terms of their body mass, and productivity and
purpose. Our results for total protein, glucose, calcium, phosphorus
and magnesium are consistent with those cited by Kaneko et al.
(1997); Borjesson et al.(2000), Kerr (2002) and Push (2002), who
have studied various breeds thin-fleece sheep. The amounts of
albumin in both indigenous breeds are slightly higher than those
cited by Alonso et al.(1997), Sivkova et al. (2004) and similar to those
of Binev et al. (2008), who conducted research on the Thracian
merino breed sheep and Synthetic Population Bulgarian Milk. In
normal conditions, albumin variations are affected by numerous
factors such as heat haemoconcentration that can take to an
increase of its value (Braun et al. 2010). This distinction between
392

different authors of albumin value could be related to the fact that the
genetically conditioned mechanisms of protein metabolism closely
correlated with different productive direction of sheep (Kaneko et al.,
1997; Hindson et al., 2002; Kerr, 2002). This is probably one of the
reasons the results of creatinine in the Karakachan breed to be
higher as compared with Copper-Red Shumen and those quoted by
other authors.

Conclusion
There are no breed differences in serum glucose, total protein,
albumin, urea, calcium, inorganic phosphorus and magnesium
between sheep breeds Karakachan and Copper-Red Shumen. In
the Karakachan breed there is a higher level of serum creatinine
than in the Copper-Red Shumen breed.
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