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Abstract. The aim of the present study was to investigate and show the differences in blood parameters related with
age and sex of Žemaitukai horse breed in Lithuania. According to the blood parameters, they may be assigned to a
particular blood type.
Haematological parameters [(red blood cells (RBC), white blood cells (WBC), hemoglobin concentration (Hb),
hematocrit (HCT), lymphocytes (LYM), platelet (PLT), mean cell volume (MCV), mean cell hemoglobin (MCH), mean
cell hemoglobin concentration (MCHC)] and biochemical parameters [total protein (TP), albumin (Alb), calcium (Ca),
phosphorus (P), magnesium (Mg), potassium (K), sodium (Na), urea (Urea), glucose (Glu), creatinine (Crea)
concentration, heart (CK-MB) and total (CK-NAC) creatinekinase, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP) and gamaglutamiltransferase (GGT)] activity were determined for
173 (92 mares and 81 stallions) clinically healthy Žemaitukai horses. It was found that the RBC and WBC were
significantly reduced in the blood with increasing age. Statistically significant differences between sexes were
established: Hb (p <0.001), HCT (p<0.001), RBC (p <0.01), TP (p<0.05), Alb (p<0.01), Urea (p <0.05), P (p<0.01), and
Ca (p< 0.05) concentrations. It was found that in foals, the average of WBC, RBC, LYM, PLT, P, ALT and ALP values
are significantly higher than in adult blood group values. Average of RBC values in Žemaitukai stallions and mares
correspond to the lower limit of Thoroughbred horses. The quantity of RBC in Žemaitukai mares is closest to Murgese
breed mares RBC value and value of WBC range in Thoroughbred mares WBC volume limits. However, the value of
WBC in Žemaitukai stallions corresponds to normal WBC range in Kathiawari (India) horses. The morphological
parameters of Žemaitukai - can be attributed to warm-blooded equine type. The results of the morphological and
biochemical blood parameters of Žemaitukai horses can be classified as "warm-blooded" horse blood type, which can
be helpful in future research basing the use of Žemaitukai.
Keywords: Žemaitukai, blood, value.
Introduction. Haematological and serum biochemical
parameters in horses are used for the clinical diagnosis of
organic, infectious and parasitic diseases. Interpretation of
diagnostic parameters is important to determine the
specific breed of horse, and the relevant age group of
some limits of physiological blood parameters. They are
also used for recovery monitoring and treating the
diseases. It is important in postoperative patients and it is
used to assess the metabolic condition of a single animal.
It is used in sport horses to plan specific physical exercise
(Altinsaat, 2008; Gurgoze et al., 2010).
The blood profile of horses can be influenced by their
temperament, which classifies horses as „hot-blooded“
(HB) – fast and tough horses (Arabians and
Thoroughbred), „warm-blooded“ (WB) – derived from
the crossing of horses between HB and CB, (this group is
the biggest), and „cold-blooded“ (CB) or heavy horses –
the heavy horse breed, adapted to the heavy work and part
of the horse like pony class (Orsini, 2003; Robinson,
2003; Feldman et al., 2006; Knottelbelt, 2006).
In focus of the present study is on Žemaitukai horses.
This is one of the oldest breeds in Europe. It was
mentioned for the first time in the 6–7 centuries. This
breed became especially famous in the 14 century.
Žemaitukai were recognized as excellent warhorses
during the battles against Crusaders. This is a particularly
strong horse, highly manoeuvrable, enduring and fast.

Žemaitukai are universal horses, belonging to the pony
class due to their size and type. Their height at the withers
range from 128 to 142 cm, oblique body length is 136–
148 cm, weight is 360–420 kg, and chest girth is 154–187
cm. Žemaitukai have a rather weighty body but thin yet
strong legs and energetic temperament; these traits
provide them with agility and manoeuvring abilities
(Macijauskienė, 2002).
Blood haematology and serum biochemistry of the
European and American horse breeds are well established
and described by many scientists and details can be found
in various articles and text books (Čebuli-Kaudune ir kt.
2002; Mohri, 2004; Knottenbelt, 2006; Lacerda, 2006;
Altinsaat, 2008; Satue ir kt., 2012). The information about
the ancient Lithuanian breeds (such as Žemaitukai) is
limited for the moment. Žemaitukai horse exterior
features are described as the pony class horses, but their
blood type is unknown so far.
The aim of this study was to determine the
haematological and biochemical parameters of
Žemaitukai horses by revealing the differences related to
age and gender. In accordance with these findings, the
Žemaitukai horses may be assigned to specific type of
horse blood.
Materials and methods. In total, 173 clinically
healthy Žemaitukai horses (old type Žemaitukai horses)
from seven farms in Lithuania were used in this trial. By
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for 10 min. to obtain plasma (Hettich Universal, UK) and
fractionated blood separated serum was evaluated.
Concentrations of serum total protein (TP), albumin
(Alb), calcium (Ca), phosphorus (P), magnesium (Mg),
potassium (K), sodium (Na), urea (Urea), glucose (Glu),
creatinine (Crea), heart (CK-MB) and total (CK-NAC)
creatine kinase levels, alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase
(ALP) and the gamaglutamiltransferase (GGT) activities
were measured using an automated blood chemistry
analyzer Hitachi 705 (Hitachi, Japan) by using the DIAS
(Diagnostic Systems GmbH, Germany) reagents.
All data were analyzed using SPSS statistical package
(SPSS for Windows 15.0, SPSS Inc., Chicago, IL, USA,
2006) and Microsoft Excel (2003) software. Blood
morphology and serum biochemical parameters were
compared by using ANOVA model with sex (mares and
stallions) and age (6 groups) factors. LSD test (α=5%)
used to determine significant differences among the
treatment groups. Analysis of the data is statistically
significant at p <0.05. Research carried out in accordance
with the 1997 11 06 Republic of Lithuania on animal
care, maintenance and use of the Law. 8-500 (Valstybės
Žinios, 1997 11 28, No. 108).
Results. With the increasing age of horses, the
concentrations of the RBC, WBC, LYM, Hb and PLT
decrease with statistically significant determination. The
MCH concentration increases accordingly. Statistically
significant differences between mares and stallions were
found for RBC, HCT, Hb (p<0.01, p<0.001 and p<0.05)
and MCHC (p<0.05).
When the age of the horses increases, TP, GGT and
CK-MB concentrations in serum increase with
statistically significant determination, while Glu, ALP, P,
and K concentrations decrease. The means Alb (p<0.001),
AST (p<0.05), Ca (p<0.05), P (p<0.01) and Na (p<0.001)
in all mares of different age were lower with statistical
significance. The CK-NAC (p<0.001), CK-MB (p<0.001)
and Mg (p<0.05) were higher than those of stallions in
different age groupss.
The mean values of blood haematological and
biochemical parameters in Žemaitukai horses according to
age and gender are shown in tables 2–5.
Discussion. The haematological and serum
biochemical parameters are widely used in diagnosis of
diseases, and their prognosis. It is also used to monitor the
treatment of disease, and to evaluate the animal's
metabolic status, and in herd monitoring programs
(Čebuli-Kaudune et al., 2003).

determining the effect of the age and gender of the animal
on the normal ranges of blood haematological and serum
biochemical parameters, all horses were grouped by
gender, stallions; n=81 and mares, n=92, and were
divided into six age groups. The distribution of the
Žemaitukai horses, assigned to the six different age
groups, on the basis of the farms they were obtained from
is shown in Table 1. The first group (group A) consisted
of foals from birth to 1 year old (11 months) (n=12), the
second (Group B) –the youngster horses over 1 year (12
months) to 3 years (35 months) (n=19), the third (Group
C) – young stock horses over 3 years (36 months) to 6
years (71 months) (n=48), the fourth (group D) - adult
horses aged 6 years (72 months) to 10 years (119 months)
(n=48), the fifth group (Group E) – older adults horses
aged 10 years (120 months) to 14 years (167 months)
(n=35), and the sixth group (group F) geriatric horses –
aged 14 years (168 months) and older (n=11). All horses
were healthy and did not show any signs of abnormality
during the study period. The mares were not pregnant and
were not lactating during the trial. The blood samples
were collected from 173 animals between March-May in
2010, and they were handled with care to minimize stressinduced effects. To reduce circadian variations, all
samples were collected before the morning feeding.
Horses were fed three times a day with hay, they once
received oat meal, and did not receive supplements and
minerals. The water was used ad libitum. Before taking
blood samples, horses did not have any physical exercise.
Blood samples were taken from the Jugular vein using
a 21-gauge needle into the vacuum blood tubes, 5ml (BD
Vacutiner,
United
Kingdom).
Tubes
of
etilendiaminotetraacetic acid (EDTA) were used to study
the blood haematology and the tubes without EDTA were
ued for blood biochemical examination. The
haematological and biochemical studies of the Žemaitukai
horse blood were carried out at the Large Animal Clinic
Clinical Research Laboratory of the Veterinary Academy,
Lithuanian University of Health Sciences .
The blood haematology was analysed using a
haematological analyzer Abacus Junior Vet (Diatron
Messtechnik GmbH, Austria, 2006). The red blood cell
count (RBC), white blood cell count (WBC),
haemoglobin concentration (Hb) and mean cell volume
(MCV) were measured directly; packet cell volume
(PCV), mean cell haemoglobin (MCH) and mean cell
haemoglobin concentrations (MCHC) were calculated
automatically.
After collection of blood samples into the vacutainer
tube without EDTA they were centrifuged at 3000 U/min

Table 1. The distribution of six different age groups of Žemaitukai horses (group A, B, C, D, E, F) (n=173)
Age group
Group A (1-11 month)
Group B (12-35 month)
Group C (36-71 mointh)
Group D (72-119 month)
Group E (120-167 month)
Group F (168 month)

Nr. 1
5
2
3
8
1

Nr. 2
2
4
2
2
1
3

Nr. 3
20
17
6
38

Nr. 4
1
3
12
6
4

Nr. 5
1
3
3
6
3
-

Nr. 6
1
5
10
10
8
-

Nr. 7
2
5
7
1
3
3
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Table 2. Mean values with standard deviation (±SD) of blood morphological parameters in Žemaitukai horses
Parameter
n
RBC, x10 /l
WBC, x10 /l
LYM, x10 /l
Hb, g/l
PCT, %
MCV, fl
MCH, pg
MCHC, g/l
PLT, x10 /l
12
9

9

9

Group A
12
9.80±1.18 ab
10.48±2.70 abc
3.46±1.26 abc
139.00±19.64
30.62±4.37 abef
31.25±2.49 a
14.20±1.25 a
454.67±28.16abdef
186.75±77.06 a

Group B
19
8.69±1.11 bc
11.08±3.57 b
3.98±1.57 b
140.74±17.98
30.39±3.51 bef
35.16±3.00 b
16.23±0.98 bc
463±20.18 bf
149.16±49.73

Group C
48
8.39±1.08 c
9.79±1.89 cf
2.83±1.27 c
142.25±21.33 a
33.36±4.36 cd
39.94±2.57 c
16.99±1.46 c
417.42±77.46cdef
135.53±58.34 bc

Group D
48
7.83±0.91 de
8.68±1.50 def
2.19±0.92 def
139.75±19.15
33.29±3.97 de
42.58±2.66 def
17.91±1.73 de
422.21±50.18 def
152.81±64.61

Group E
35
7.45±1.03 e
8.64±1.46 ef
1.76±0.72 ef
135.71±22.30
31.54±3.91 ef
42.51±2.63 ef
18.24±1.59 ef
430.09±39.94 ef
148.26±60.99

Group F
11
6.72±0.87 f
8.75±1.46 f
1.79±0.85 f
127.00±16.40 b
29.51±4.19 f
44.09±2.47 f
18.95±1.03 f
430.55±10.34 f
124.91±46.21 c

a, b, c, d e – Means with different superscript in columns are significantly different (p<0.05)
Table 3. Mean values with standard deviation
(±SD) of blood morphological parameters in

Some horses with a different age, sex, breed
temperament and blood type have a different range of
blood morphological and biochemical parameters
(Robinson, 2003; Feldman et al., 2006; Knottenbelt,
2006; Rubino et al., 2006; Kaneko et al., 2008; Gurgoze
et al., 2010; Satue et al., 2012). As, for example, in hotblooded (or Thoroughbred) horses blood RBC value, PCT
and hemoglobin concentration as well as serum creatinine
(Lumsden, 1980; Robinson, 2003; Kaneko et al., 2008)
are higher than in cold-blooded (or heavy horses) horses,
but the total protein, phosphorus, and some enzyme
activity values are below (Robinson, 2003; Feldman et al.,
2006). MCV in HB horses is lower than in the heavy
horses. Some horses inherited the minor differences of
Hb, MCH and MCHC levels (Satue et al., 2012).
Haematological and biochemistry parameters of the blood
in youngster and young adult horses are generally higher
than in the older individuals (Robinson, 2003; Feldman et
al., 2006; Reed et al., 2010; Satue et al., 2012).

Žemaitukai horse mares and stallions
Parameter
n
RBC, x10 /l
WBC, x10 /l
LYM, x10 /l
Hb, g/l
PCT, %
MCV, fl
MCH, pg
MCHC, g/l
PLT, x10 /l
12
9

9

9

Stallions
81
7.74±0.15 ***
9.48±0.26
2.72±0.14
135.57±2.05 *
30.84±0.41 ***
40.33±0.49
17.69±0.20
440.06±3.52 *
150.59±7.09

Mares
92
8.36±0.13
9.29±0.21
2.38±0.14
141.78±2.24
33.42±0.45
40.33±0.45
17.04±0.20 *
424.99±5.68
144.54±6.27

*- p<0.05; ** -p<0.01; *** - p<0.001

Table 4. Mean values with standard deviation (±SD) of blood biochemical parameters in Žemaitukai horse
Parameter
n
TP, g/l
Alb, g/l
Glu, mmol/l
Urea, mmol/l
Crea, mmol/l
AST, TV/l
ALT, TV/l
ALP, TV/l
GGT, TV/l
CK-NAC,U/l
CK-MB, U/l
Ca, mmol/l
P, mmol/l
Mg, mmol/l
K, mmol/l
Na, mmol/l

Group A
12
62.61±9.56abcef
29.03±4.84
4.85±1.38 ae
5.29±0.84
0.98±0.17
311.11±67.31
14.61±4.25
599.25±361.42a
30.00±6.78
314.92±215.83
477.80±249.26a
2.72±0.38
1.33±0.42 a
0.74±0.10abdef
5.12±0.59acdef
151.63±9.72

Group B
Group C
19
48
65.33±8.58 bcdef 62.40±10.92 cf
28.96±3.74
30.03±4.86
3.19±1.50 bcdef 3.40±1.28 cdef
5.29±1.11
5.16±1.15
0.94±0.13
1.04±0.20
305.86±66.93 311.10±106.86
14.70±4.62
14.20±5.94
402.79±142.69bcdef 357.21±158.52 cdef
27.75±5.64 27.24±11.72 abc
357.47±137.13 354.11±143.82
619.40±242.31 583.70±236.51
2.68±0.36
2.65±0.47
0.94±0.30 bcde 0.93±0.29 cde
0.71±0.13 bcdef 0.65±0.11 c
4.52±0.37 bf 5.16±0.85 cdef
152.13±5.71
154.51±4.34

Group D
48
68.96±9.16 def
30.84±4.96 a
3.33±1.16 def
5.53±1.70
1.00±0.18
297.06±89.23
13.20±3.58
338.67±114.99def
26.83±13.70 bc
361.57±167.80
603.83±284.3
2.75±0.32
0.88±0.20 de
0.74±0.12 def
5.14±0.72 def
153.69±4.72

Group E
Group F
35
11
67.11±8.08 ef 66.04±8.50 f
29.22±4.95 27.54±5.12 b
3.89±2.55 ef
3.35±1.05
5.12±1.12
5.99±1.24
0.96±0.22
0.92±0.19
283.64±82.49 299.09±76.17
12.57±3.77
12.76±4.05
370.60±166.28ef 442.55±236.37f
25.58±12.93 c 40.57±30.39 e
401.77±197.98 352.91±126.66
652.53±264.26b 585.94±204.35
2.69±0.34
2.67±0.47
0.82±0.26 ef
0.71±0.15 f
0.71±0.12 ef
0.76±0.16 f
4.99±0.60 ef
5.00±0.71 f
153.80±4.42 152.64±5.50

a, b, c, d, e, f – Means with different superscript in columns are significantly different (p<0.05)
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The mean WBC values in Žemaitukai mares and
stallions were by 8.7–27.6% higher than in warm-blooded
horses belonging to Lipizzan, Quater and Standardbred
breeds (Čebuli-Kaudune ir kt., 2002; Feldman ir kt., 2006;
Kästner ir kt., 2008) and range for warm-blooded horses
WBC within specified limits (Lacerda, 2006; Feldman et
a., 2006; Atinsaat 2008). The WBC values in Žemaitukai
stallions are similar to WBC concentrations in Kathiawari
horses (Gupta et al., 2002), and in mares they are similar
to the values in Murgese horses (Rubino et al., 2010).
The mean hemoglobin concentration, MCH and
MCHC in Žemaitukai horses are similar to the commonly
cited values for warm-blooded horses (Čebuli-Kaudune et
al., 2002; Feldman et al., 2006; Lacerda, 2006;
Knottenbelt, 2006; Radostits et al., 2010) and reaches the
highest of their limit, but MCV values are lower. The
means of the MCH and MCHC values were by 3.0–14.5%
higher than in Quater (Kästner et al., 2008), Appaloosa
(Piccione et al., 2010), Lipizaan (Čebuli-Kaudune et al.,
2002) horses. It can be explained by higher RBC and
haemoglobin concentrations.
In Žemaitukai youngsters, the mean RBC, WBC,
PCV, MCH, and Hb concentrations and MCHC values
were by 8.5–12.0% higher than cited in adult warmblooded horses, but MCV values were by 13.7% lower
than in foals (Kästner, 1999; Čebuli-Kaudune et a., 2002;
Gul et al., 2007; Altisaat, 2008; Härtlova et al., 2010).
Feldman et al., Satue et al. and Čebule-Kaudune
considered that RBC, Hb and PCV mean values were
significantly higher in stallions than in mares of warmblooded horses (Čebuli-Kaudune et al., 2002; Feldman et
al., 2006; Satue et al., 2012), however our results indicate
the contrary. Similarly, the mean WBC values in mares
were by 2% lower than in stallions. Some authors submit
that this may be due to androgen effect on erythropoiesis
(Čebuli-Kaudune et al., 2002; Feldman et al., 2006;
Altinsaat, 2008; Satue et al., 2009).
In Žemaitukai foals, the means of RBC, WBC, HGB,
PCV and MCHC values were higher than in older horses,
as cited for other warm-blooded foals (Feldman et al,
2006).The lower RBC values could have been
compensated by means of an increased erythrocyte size,
which caused higher MCH values (Satue, 2009). A
similar decline in RBC and WBC values with age has also
been reported for other warm-blooded horses
(Knottenbelt, 2006; Fieldman, 2006).
Altinsaat and Harvey report that the value of Hb in
foal decreased rapidly within two weeks following the
birth and the Hb at this low level went on until one year
old. Our result indicated that the values of Hb in foals
were within the limits reported for warm-blooded breeds
including Arabian horses (Altinsaat, 2008). It is suggested
that lower haemoglobin concentrations in foals may result
from the fact that the life span of erythrocytes is shorter in
young animals. This was confirmed in this study by lower
Hb concentration and PCV in the foal and they were
similar in Lipizzan foals (Čebuli-Kaudune et al., 2002)
but lower than in Thoroughbred foals (Feldman et al.,
2006).
According to blood haematology of the present study,

Parameter
Stallions
Mares
n
92
81
TP, g/l
65.55±1.04
65.95±1.04
Alb, g/l
31.25±0.50
28.06±0.50 ***
Glu, mmol/l
3.58±0.14
3.53±0.22
Urea, mmol/l
5.26±0.14
5.40±0.14
Crea, mmol/l
1.04±0.02
0.93±0.02
AST, TV/l
318.78±8.48
286.38±9.30 *
ALT, TV/l
13.99±0.51
13.16±0.48
ALP, TV/l
348.73±12.21
400.42±20.78
GGT, TV/l
26.78±1.02
28.59±2.30
CK-NAC, U/l 314.48±12.84 419.18±21.27 ***
CK-MB, U/l 532.31±22.14 677.00±31.37 ***
Ca, mmol/l
2.76±0.04
2.63±0.04 *
P, mmol/l
0.98±0.03
0.83±0.03 ***
Mg, mmol/l
0.69±0.01
0.73±0.01 *
K, mmol/l
5.14±0.08
4.92±0.07
Na, mmol/l
154.57±0.43
152.40±0.68 **
* – p<0.05; ** – p<0.01; *** – p<0.001
In this study, Žemaitukai horses were used to compare
with the horses of the following breeds: HB Arabian,
Thoroughbred, and Akhal-Teke horses (Gavazzi et al.,
2002; Robinson, 2003; Mohri et al., 2004; Feldman et al.,
2006; Lacerda, 2006; Altinsaat, 2008; Kaneko et al.,
2008), CB - Clysdale, Pakistan, Haflinger, Percheron
horses (Feldman et al., 2006; Petruse et al., 2007;
Pritchard et al., 2009) and WB - Quater, Appaloosa,
Criollo, Murgese, Lipizzan, Trakhener, Hannoveraner,
Kathiawari, BH, Standardbred horses (Kästner et al.,
1999, Tateo, 2008 ; Čebuli-Kaudune et al., 2002, Gupta et
al., 2002; Feldman et al., 2006; Lacerda, 2006; Rubino et
al., 2006; Gul et al., 2007; Petruse et al., 2007; Piccione et
al., 2010).
The mean RBC values in Žemaitukai mares and
stallions are located at the lower end of the normal
Thoroughbred horses (Feldman et al., 2006), but in the
middle of the normal range for cold-blooded (Feldman et
al., 2006; Lacerda, 2006) and Arabian horses (Altinsaat,
2008). However compared with Kathiawari, Trakhener
and Hannoveraner horse breeds, the RBC values reache
the upper limit. The RBC values in Žemaitukai mares and
stallions are similar to RBC values in Murgese horses
(Rubino et al., 2010). In spite of the fact that Žemaitukai
horse RBC levels are more similar to the values
characteristic of warm-blooded horses, the mean PCV in
Žemaitukai is by 17.2–22.7% lower than in warmblooded horses (Lacerda, 2006; Feldman et al., 2006;
Altinsaat, 2008), except Murgeze horses (Rubino, 2006).
Comparison of our results with some breeds of warmblooded horses reveals that the means of RBC in
Žemaitukai foals are by 8.0–12.0% higher (ČebuliKaudune et al., 2002; Feldman et al., 2006; Tateo et al.,
2008), but in young stocks, adults and older adult horses
they are similar with those in Arabian horses (Altinsaat,
2008).
40
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composition, nutrient intake, muscle development
(Morag, 2002; Kaneko et al., 2008; Gurgoze et al., 2010).
Enzymes are used in equine medicine to assess
muscle, liver and heart function (Kaneko et al., 2008). In
the present study, there were no significant differences in
enzyme values between age groups, except CK-MB
levels, but they were between genders. The CK-NAC and
CK-MB activity levels in mares were significantly higher
than in stallions, but AST was reverse. The CK-MB
activity was for the first time evaluated in Žemaitukai
horses, what helps to accurately assess the capacity of the
heart muscle contractions during endurance exercises.
The results of the present study showed that serum CKMB activity levels in foals were significantly different as
compared with its levels in older adult mares and
stallions. The CK-MB and CK-NAC activities in foals
were lower compared with its level in adult horses.
Throughout the study, the differences in calcium,
phosphorus, magnesium, sodium and potassium
concentrations in Žematukai horses did not exceed the
ones for warm-blooded horses and were similar to the
Kathiawary horses (Lacerda, 2006; Gurgoze et al., 2010;
Gupta et al., 2002). It was demonstrated that phosphorus
concentration decreased significantly in Žemaitukai
horses with age. Similar results were also reported by
some authors for donkeys and cats (Zinkl et al., 1990;
Levy et al., 2006). It suggests that this age-related
decrease is probably reflected by decreased bone
metabolism as animals grow older. Feldman (2006) has
provened that younger animals absorb dietary calcium
more efficiently and achieve much higher maximum rates
of absorption for both calcium and phosphorus in
comparison with older animals (Feldman et al., 2006).
The present study shows that age and sex significantly
influence blood haematological and serum biochemical
parameters in Žemaitukai horses. The haematological and
serum biochemical values determined in the present study
serve as reference values for Žemaitukai horses and could
be used in diagnosing diseases and determining their
prognosis, as well as in preventive programs.

Žemaitukai horses can be classified as warm-blooded
horses.
The mean of total protein values in Žemaitukai mares
and stallions are located at the upper limit for hot-blooded
horses (Lacerda, 2006; Kaneko et al., 2008, Gurgoze et
al., 2010) and vary within the range of mean TP values in
Criollo, Kathawari, Brazileiro, Standardbreds and other
warm-blooded horse breeds (Gupta et al., 2002; Orsini,
2003; Lacerda, 2006; Knottenbelt, 2006; Tateo et al.,
2008; Reed et al., 2010). Our result indicated that the
values of TP in mares, foals and young stock horses were
similar to those in Murgese horses (Rubino et al., 2010).
The means of albumin (Alb) in Žemaitukai mares and
stallions were by 14.5–21.0% lower than in hot-blooded
horses, and were similar to the commonly cited values for
warm-blooded horses (Gupta, 2002; Lacerda, 2006).
Roubies et al (2006) showed that serum glucose (Glu)
levels were higher in lambs compared with ewes (Roubies
et al., 2006). Similarly, some authors reported that Glu
levels in calves were higher than the reference range for
adult cattle (Egli et al., 1998; Knowles et al., 2000; Mohri
et al, 2007b; Zanker et al., 2001). Similarly, Zinkl et al.
(1990) reported that Glu levels of older donkeys were
significantly lower than those of younger animals (Zinkl
et al., 1990). A similar age-dependent change has also
been observed in cats (Levy et al., 2006). The results of
the present study showed that serum Glu levels in foal and
youngsters of Žemaitukai horses were significantly
different as compared with its levels in adult mares and
stallions. In our study, the serum Glu and urea (Urea)
levels in Žematukai mares and stallions were within the
reference range for warm-blooded horses (Gupta ir kt.,
2002; Knottenbelt, 2006; Reed ir kt., 2010). The serum
Glu reference value in Žematukai horses is similar to its
levels in Kathiawari (Gupta et al., 2002) horses, and the
serum Urea levels vary within thereference levels for
adult Thoroughbred, Criollo and Brazilero horses
(Lacerda, 2006). The variations in the reports of different
researchers are considered that have been arisen from
species, geographical and nutritional factors, timing of
blood sampling, and the methodology and equipment
used by laboratories.
In Žemaitukai stallions and mares, the creatinine
(Crea) concentration values range with age; similarly as in
some other warm-blooded breeds, the highest Crea values
are higher in adult horses than in geriatric horses
(Feldman et al., 2006; Gupta et al., 2002; Rubino et al.,
2010). In Žemaitukai stallions, Crea values were by
10.6% lower than in mares of all ages. Mohri et al. (2007)
reported that the value of Crea in foal are higher than in
adult horses, and reache the limit amount at one year of
age ( Mohri et al. , 2007a, 2007b), but in Žemaitukai
horses the situation different. In our study, the Crea
values in adult horses were by 2.0–5.8% higher than in
foals and geriatric horses; similarly in Kathiawari and
Murgese horses (Gupta et al., 2002; Rubino et al., 2010).
Feldman et al. (2006) and Levy et al. (2006) also
established that the Crea concentration is lower in foals
and kitten than in adult horses and cats (Feldman et al.,
2006; Levy et al., 2006). This may depend on body

Conclusions

1. It was established that, the RBC, Hb, PCV, TP,
Alb, Crea, Ca, P, and AST levels in Žemaitukai mares are
significantly higher, and the MCH, MCHC, CK-NAC,
CK-MB and Mg levels in Žemaitukai mares are
significantly lower than in stallions.
2. It was established that, the mean WBC, RBC,
LYM, PLT, P, ALT and ALP values in foals are
significantly higher than in adult individuals.
3. In accordance with the blood haematological and
serum biochemical data of this study, Žemaitukai horses
are classified as warm-blooded horses.
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