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Abstract
This study was done to determine the impact of age and altitude on some biochemical parameters in
apparent healthy local breed sheep at Shebedino district Sidama zone of Ethiopia. Total 400 sheep aging
1 -3 and 3-6 years old are used. A cross sectional study was conducted from September 2009 to June
2010 in sheep in Shebedino district Sidama zone in order to obtain base line information concerning the
normal serum biochemical parameters, to identify the influences of age and altitude on serum
biochemical parameters in apparently healthy local breed sheep. Biochemical parameters of local breed’s
sheep were determined consisting of 400 apparently healthy indigenous sheep breed in Shebedino district
with different age groups (1-3 years and 3-6 years aged) from two different altitudes (high and midland).
The study showed that only urea was a significant difference (P<0.05) between the two age groups in the
study area but the rest of biochemical parameters such as ALT, AST, ALP, Protein, Glucose, Na +1, K+1
and Creatinine were not significant difference (P>0.05). For the two different altitudes effects (highland
and midland) in serum biochemical parameters only ALP and Na+1 were highly significant associated
(P<0.05) whereas the level of K+1 was significant (P<0.05). Therefore, this study has indicated serum
biochemical values that could serve as baseline information for comparison in conditions of nutrient
deficiency, physiological and health status of sheep kept under native husbandry system in Sidama zone
of Southern Nations, Nationalities and Peoples Region (SNNPRs) of Ethiopia.
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Introduction
Ethiopia's economy is based on agriculture that accounts for 85% of the total employment and
75% of export [46]. In 2003, agriculture accounted for 42% of the GDP and the livestock sub
sector contributed 12-16% of the total and the 30-35% of agricultural GDP respectively [8].
Livestock is second major source of foreign currency through export of live animals, skins and
hides. Ethiopia has huge population of small ruminants with an estimated 23.6 million sheep.
The highlands support about 75% of sheep, while the lowlands (mostly pastoral areas) are
inhabited by about 25% of sheep [11].
Sheep are play a significant role in Ethiopia’s agricultural economy particularly in lowlands,
where most are kept by pastoral, agro-pastorals and smallholder production systems. There are
important protein sources in the deities of the poor of help to provide extra income and support
survival for many farmers in the tropics of sub tropics [15].
In Ethiopia sheep and goat provide 25% of the domestic meat consumption with production
surplus, which is exported mainly as live animal about three quarters of the sheep inhabit the
cool highland require of Ethiopia [1]. Sheep provides skins, manure and wool sheep production
in Ethiopia is based on indigenous breeds except for less than 1% exotic sheep group of
mainly Awassi Menz cross breed the livestock sub sector accounts for about 40% of the
agricultural GDP of 20% of the total GDP without consideration the contribution of livestock
in terms of draught power, manure and transport service [2].
Small ruminants are major sources of food protein, income saving, skin and manure. The full
exploitation of this huge resource is hindered in the tropical environment and particularly in
Africa due to a combination of factors such as drought, poor genetic potential of the animal,
traditional husbandry system and the presence of numerous diseases [44]. The diseases that
affect small ruminants imposes sever economic impact on sheep and goats production; they
cause production losses that are manifested by reduced weight gain, lowered meat and milk
production and even death especially in the young [19].
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Serum biochemical tests are widely used for the diagnosis of
serious animal diseases which can lead to economic losses in
animals like reduced fur, wool and milk production [6].
Variations in blood parameters of animals are due to several
factors such as altitude, feeding level, age, sex, breed, diurnal
and seasonal variation, temperature and physiological status
of animals [32].
Establishment biochemical reference intervals are an
important tool to assess health of animals and understand the
impact of disease on individual and population levels [17, 18].
Nutrition, stress, reproductive status, age, sex, genetics,
management, housing, and other environmental factors
(temperature, relative humidity etc.) are known to have a
profound effect on the biochemical profiles of small
ruminants [4, 35].
The metabolic profiles of the sheep, containing serum
mineral, hormones and biochemical parameters were
important to determine both health conditions, feed status and
metabolic conditions, which are led to improve the production
and reproduction of animals [3, 24]. On the other hand, the
physiologic and pathologic trails can be better when values of
blood parameters were around within natural rang [34]. Blood
parameters are changed by many factors, including
management, feeding system, age, sex, breed, environment
conditions, etc. [26, 33]. Many studies were reported that the
biochemical parameters values vary between young and adult
sheep and these values are changing with age [3, 27, 36]. Based
on our information, there are lack studies about the impact of
age and altitude in local breed sheep, therefore, the aim of this
study was to shown the effect of age and altitude on the levels
of some biochemical parameters of sheep in Shebedino area,
Ethiopia.
Considerable information is available on the normal blood
parameter values of domestic animal but these values are that
of exotic breeds which are somehow different from that of
local breeds and there are quantifiable variations in blood
biochemical parameters. Meanwhile these normal values of
exotic breeds are not available for our indigenous animals’
breeds. Blood biochemical parameters including total protein
and urea are important indicators of the metabolic activity in
lactating animals [28]. During pregnancy, maternal tissues are
involved in providing energy for reproduction processes,
which may affect blood serum chemistry values, and also
affected by several other factors such as breed, age,
malnutrition, fetal growth, or season [40, 45]. Moreover,
information is lacking about the effect age and altitude on the
biochemical values of local Shebedino breed sheep. As a
result it is necessary and worth to establish the serum
biochemical value of our indigenous sheep to serve it as a
reference in clinical diagnosis.
Variations in blood parameters of animals are due to several
factors such as altitude, feeding level, age, sex, breed, diurnal
and seasonal variation, temperature and physiological status
of animals [32]. Serum biochemical tests are widely used for
the diagnosis of serious animal diseases which can lead to
economic losses in animals like reduced fur, wool and milk
production [6]. Blood biochemical tests have been widely used
for the diagnosis of various animal diseases [5]. The
information gained from blood parameters value would
substantiate the physical examination and coupled with
clinical history provide excellent basis for medical
interventions [20, 21, 31].
Information regarding the normal blood biochemical values

were lacking in the studied indigenous sheep breed in
Ethiopia. Therefore, the main objectives of this study were to
determine the values of some biochemical parameters in
apparently healthy indigenous sheep breed on natural grazing
land in highland (Telamo) and midland (Morocho Negasha)
of shebedino district, Sidama zone and to analyze the
influence of age and altitude on those values.
Materials and Methods
Study Area
This study was carried out in the Sidama zone of Southern
Nations, Nationalities and Peoples Region (SNNPRs). The
zone is located in the northern part of SNNPRs, with its
capital town at Hawassa, which lies about 275 km south of
Addis Ababa. Geographically, the study area located between
between 6010’- 7012’ North latitude and 380 -39011’ East
longitude 302km from Addis Ababa. It consists of 19 districts
of which Shebedino district is one of the Sidama region
district. Shebedino is a district with a total land area of 26,990
hectare. Out of this, 5,229 hectare is covered by annual crop
such as maize, wheat, pea, beans, potatoes and 16,497 hectar
is covered by perennial crops such as ‘inset’, ‘chat’, coffee,
the remaining 5,264 hectare of land is covered with bushes,
hillside and un productive land. The Altitude range is from
1500-2500meter above sea level and the annual rain fall range
is from 900-1500mm per year. The average daily ranges of
maximum and minimum temperature are 16 OC and 25 OC,
respectively. The study area comprises of two Peasant
Associations (PAs) representing highland (Telamo) and
midland (Morocho Negasha). Telamo one of the PAs 10 km
far away from Shebedino that located an altitude 2000meter
above sea level and Morocho Negash also one of the Peasant
Associations 4 Km far away from Shebedino that located an
altitude 1500 meter above sea level. The dry season from
November to February while the rainfall occurring between
March and April and from late May to October [38].

Source: SZPEDO (2009)
Fig 1: The Map of the study area.

Study animals
Apparently healthy sheep owned by the farmers were
considered from two ecological zones of highland (Telamo)
and midland (Morocho Negasha), and their surroundings of
Sidama zone. All sheep were reared in extensive farming
system (free to graze on pasture with rare provision of other
supplements like straw and grains mostly after work). The
criteria considered being animals apparently healthy the
following conditions were included: study animal is normal
physiological parameters (temperature, pulse rate respiratory
rate), normal body condition and normal feeding habitate and
stand on all of its feet. The blood samples were screened for
the presence of haemoparasites using standard laboratory
techniques [9, 36]. Faecal sample from each animal was
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collected and examined for the presence of helminth ova
using floatation method [8, 42].
All sheep are routinely vaccinated for FMD, PPR and
Anthrax. Animals with lesions, gastrointestinal or
haemoparasites were excluded from the study. The study
animals were grouped into two age groups (1-3 years and 3-6
years old); and highland and midland based on altitude. All
sampling units were tagged and sampling carried on after two
weeks of deworming with broad spectrum Albendazole
300mg (Ashish Life Science Ltd, Mumbai, India) at a dose of
7.5mg/kg of body weight. Physiological parameters of 400
local breeds of sheep were recorded (rectal temperature, heart
rate, respiratory and pulse rate). From all 400 apparently
healthy sheep were taken 7 ml blood samples from jugular
vein into plain tubes for serum biochemistry analyses.

another plain tube. While transporting the serum to the
laboratory all samples were kept in icebox with icepack. All
serum samples were stored at -200C until analyses [7, 11, 22, 24,
38]
. The serum sample is analyzed at Addis Ababa University,
college of Veterinary Medicine and agriculture, Physiology
laboratory.
The levels of plasma alanine aminotransferase (ALT),
aspartate aminotansferase (AST), alkaline phosphatase (ALP),
creatinine, total protein and glucose were analyzed using
photometer 5010 (Robert Riele GmbH & Co KG, Germany,
2002) and commercially available kits. The level of plasma
enzymes was expressed in U/L. The level of plasma AST
(GOT) and ALP was determined using kits (Biocon
Diagnostik, Germany), whereas the level of plasma ALT
(GPT) was obtained using commercial (Human, Germany)
kits. Kinetic method was employed for the determination of
the level of AST, ALP and ALT. The absorbance of ALP was
read at 400nm wavelength, while that of AST and ALT were
read at 340nm wavelengths. Plasma creatinine concentration
(mg/dl) was determined by kinetic colorimetric assay using a
kit (Biocon Diagnostik, Germany). The absorbance was read
at 492nm wavelength. The level of total protein (g/dl) in the
plasma read at wavelength of 546nm was determined by
colorimetric assay using commercially available kit (Biocon
Diagnostik, Germany). Serum electrolytes like sodium and
potassium were analyzed using Roche AVL 9180 Snap pack
Electrolyte Analyzer (Roche Diagnostic Corporation 9115
Hague road, USA, 2002). To ensure the accuracy of the test
results biochemical analyzers and reagents were checked
daily with quality control kits of known values for the
different parameters. The accuracy and reliability of the
procedures, instruments were ensured by quality controls. The
quality controls were performed before analyzing the samples,
after replacement of reagents, at maintenance and whether
there is any doubt about the accuracy of the analyses.

Sample size determination
Local breeds of sheep in the study area were used as a
sampling population 400 apparently healthy sheep were
selected using purposive sampling method.
Study design and methodology:
A cross sectional study has been conducted from September
2009 to June 2010 to obtain base line information concerning
the serum biochemical parameters in apparently healthy local
breed sheep of Shebedino.
Collection of blood samples
Blood samples 7ml were collected from jugular vein into
plain tubes for serum separation.
Assessment of physiology parameters
Assessment of important physiological parameters like body
temperature, respiratory rate, heart and pulse rate were taken
two times per day (morning 8.30am and afternoon 5.00pm) to
observe and check the variations in the bodies of the study
animals. For proper measurement and to minimize errors in
sampling a well recording format and animal identification
with temporary paints was used. Body temperature was taken
by digital thermometer, and is achieved by first lubricating the
bulb end of the thermometer to being gently inserted with a
rotatory action through the anal sphincter into the rectum and
held there until keeping sound is heard. Care has been taken
to ensure that the bulb of the thermometer makes contact with
the mucous membrane of the rectum. After each reading the
thermometer has been cleaned with gauze and placed into its
cover. Pulse rate has been taken at the external maxillary
artery on the medial aspect of the ventral border of the
mandible by counting the number of pulses per minute
according to Kellay W.R. [28]. Respiratory rate was taken by
placing stethoscope on the trachea for one minute to get the
number of breaths per minute. Similarly heart rate was taken
with stethoscope under the animal’s forelimb in the heart area
on the left side of the animal and beats within one minute
were counted and recorded. Gut sounds were measured using
stethoscope.

Questionnaire survey
Before the commencement of sampling work, a pilot survey
was done with the collaboration of peasant associations (PAs)
elders and district agricultural officers to know the
distributions and conditions of sheep within the district of the
study area. The target community was selected from 100
household’s level. Fifty of the households were included in
the questioner survey. A questionnaire survey was conducted
in order to gain problem solving information about the
production and the management, disease type, feedings and
economic contribution of sheep.
Data analysis
Data were entered in to Microsoft excel spread sheet from
which dependent variables of the clinically important and
serum biochemical values; whereas the independent ones
were age and altitude. Before applying a statistical analysis,
data were checked for normality. The statistical analysis was
performed using the SPSS 15.0 for windows package (2003).
Descriptive statistic and independent sample T-test was
applied to determine the means (±sd) range and the 95%
confidence interval (CI). Comparisons of age and altitude
differences were analyzed after setting the level of
significance using independent t-test and one-way ANOVA.
Level of significance was taken at P<0.05.

Serum biochemical profiles
Blood samples were collect from the study sheep while they
are at rest and under conditions of least excitement. Seven ml
of blood was collected from the jugular vein in plastic tube
without anticoagulants from all animals before grazing for
biochemical analyses. Serum from the sampled blood in plain
vacationer tube is kept by centrifugation (3000 rpm for 15
minutes) and then only the serum part was decanted into

Results
The results of some serum biochemical parameters were
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expressed as means  standard deviations, 95% confidence
interval and range (minimum - maximum values).

In the serum biochemical profile, only urea was a significant
difference (P< 0.05) between the age group 1-3
(52.54±44.57) and above 3age group (38.24±31.58) of Sheep
in the study area. This result was in contrast with the finding
of Rabee A.S. et al., (2014) [35] but the rest of biochemical
parameters were not significant difference (p>0.05) (Table 1).

Analysis of serum biochemical parameters
Tables 1 and 2 showed that the result of biochemical
parameters of sheep affecting by age and altitude, respectably.

Table 1: Effect of age on serum biochemical parameters in Sheep.
Parameters

Age
N
1-3
300
AST/GOT (U/l)
>3
100
1-3
300
ALT/GPT (U/l)
>3
100
1-3
300
ALP (U/l)
>3
100
1-3
300
Protein (g/dl)
>3
100
1-3
300
Glucose (mg/dl)
>3
100
1-3
300
Sodium (mmol/l)
>3
100
1-3
300
Potassium (mmol/l)
>3
100
1-3
300
Creatinine (mg/dl)
>3
100
1-3
187
Urea (mg/dl)
>3
79
* Significance difference at P<0.05

Mean ± SD
68.23±28.40
67.48±24.20
16.52±8.44
15.91±7.11
356.20±295.98
382.52±282.59
4.92±10.27
5.03±10.17
27.69±12.30
29.92±11.99
144.96±7.69
146.31±7.31
5.602±0.82
5.479±0.71
0.981±0.28
0.978±0.51
52.54±44.57
38.24±31.58

95%Confidence Interval for Mean
65.00-71.45
62.68-72.28
15.56-17.48
14.50-17.32
322.57-389.83
326.45-438.59
4.78-5.06
4.80-5.26
26.29-29.08
27.54-32.30
144.09-145.84
144.86-147.76
5.508-5.695
5.338-5.620
0.949-1.014
0.876-1.080
46.13-58.96
31.17-45.32

For the two different altitudes effects (highland and midland)
in serum biochemical parameters, ALP and sodium were

Range
11-301
10-186
6-75
7-56
19-1993
28-1236
1-8
2-8
7-75
10-76
82-180
135-180
3.0-9.3
3.0-7.3
1-2.4
1-5.5
2-321
1-206

P-value
0.814
0.799
0.516
0.480
0.437
0.427
0.447
0.429
0.114
0.111
0.126
0.118
0.184
0.154
0.936
0.951
0.010*
0.003*

highly significant associated (P<0.05). And the level of
potassium was significant in the two altitudes (Table 2).

Table 2: Effect of altitude on serum biochemical parameters in Sheep.
Parameters

Altitude
N
Mean±SD
95% Confidence Interval of mean
Highland 199
69.62±30.42
65.357-73.779
AST (U/l)
Midland 201
66.13±24.71
62.865-71.265
Highland 199
14.42±8.09
12.915-15.326
ALT (U/l)
Midland 201
14.85±8.80
13.483-15.887
Highland 199 299.21±248.79
258.938-338.69
ALP (U/l)
Midland 201 425.72±318.55
389.863-469.41
Highland 199
4.83±1.40
4.655-5.00
Protein (g/dl)
Midland 201
5.06±1.06
4.892-5.23
Highland 199
28.31±12.73
25.309-28.89
Glucose (mg/dl)
Midland 201
28.18±11.77
25.973-148.21
Highland 199
147.18±7.13
146.149-148.21
Sodium (mmol/l)
Midland 201
143.44±7.64
142.396-144.45
Highland 199
5.460±0.80
5.350-5.57
Potassium (mmol/l)
Midland 201
5.681±0.77
5.564-5.78
Highland 199
0.976±0.46
0.926-1.02
Creatinine (mg/dl)
Midland 201
0.985±35.34
0.935-1.03
Highland 199
48.99±35.34
45.804-58.14
Urea (mg/dl)
Midland 201
46.75±56.48
40.170-61.24
***Highly Significance difference at P<0.05
* Significance difference at P<0.05

Range
1-301
10-187
8-75
6-64
19-1993
54-1631
1-8
2-7
9-76
7-68
133-180
82-180
3.0-8.0
3.8-9.3
1-5.5
1-1.6
2-206
3-321

P-value
0.209
0.209
0.617
0.617
0.000***
0.000***
0.060*
0.060*
0.914
0.914
0.000***
0.000***
0.006*
0.006*
0.797
0.798
0.703
0.760

effect (P<0.05) on ALP [40]. Even though, age no significant
associations (p>0.05) were observed in most of the
biochemical parameter values on the study animal.
In the altitude the values of ALP and Sodium were highly
significance (P< 0.05) but for Potassium was significance.
The biochemical values of total protein, Glucose, Creatinin,
urea, ALT AST were not significance (P>0.05). Although an
increase of ALP level can be influenced by pregnancy. An
increased the ALP could be possible to attribute to different
seasons, feed conditions and local environment [12, 21, 40, 41].
AST, ALP and Urea were higher than the range value where

Discussion
The present study showed that the reference range of serum
biochemical parameters of sheep in Shebedino district of
Sidama Zone. The overall result indicated that most of the
biochemical parameters are within the normal reference
values. In some of biochemical analyses the study has shown
that there are some variations. The values of Urea by age was
statically significance (P<0.05) whereas AST, ALT, Protein,
ALP, Creatinine and electrolytes (Sodium and Potassium)
were not significance difference (P>0.05). In contrast to this
study Red Sokoto oats reported that age has a significant
~ 79 ~
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as the level of Glucose was lower than the range values and
then the others biochemical parameters were in normal range
(ALT, Protein, Glucose, creatinin, Sodium and Potassium).
The increase in urea level in three factors (age, sex and
altitude) might be due to the feed type and protein
metabolism. Comparison of the present result with mean
value and reference ranges for sheep not shows big variations
may be described to differences in laboratory equipments [46].
In this study age had no effect on serum glucose
concentrations in sheep. This result agrees with the results of
Eshratkhah, B. et al. (2008) [13] and Kiran, S. (2012) [29].
To compare the result of sheep parameters there were no
previously published works in the study areas. These
parameters are usually affected by the level of nutrition and
closely associated with metabolic activities of individual
animals. Sheep were within the normal range reported for the
ovine specie [15]. Although, there were significant differences
in some of blood biochemical values in this study but the data
were within the normal ranges for apparently healthy sheep.

2.

3.

4.

5.

6.

Conclusion and Recommendations
In the present study biochemical values determined for sheep
were slightly different from previously known reference
values. The serum biochemical values were also affected by
age and altitude. Generally, from all the factors considered for
their effects on the biochemical parameters in this study,
altitude showed prominent effect on some biochemical values
than age. In the result should be given attention in utilizing
the values of these parameters for assessing the biochemical
parameters of animals for diagnostic purpose. Based on the
above results of this study the following points are
recommended:
 The results obtained in the present study more likely
represent most of healthy sheep in Ethiopia and constitute
potential reference values that can be used for clinical
purposes against the previous known values. Because of
the possible individual or combined influence of different
factors other than age and altitude, and the subsequent
interpretation of normal ranges in sheep for pathological
condition should be carefully considered.
 Reference values establishment for indigenous sheep for
mandatory for diagnosis a disease conditions. Therefore,
further studies should be carried out to establish the
serum biochemical values of the indigenous sheep in
different areas of Ethiopia.
 The findings of the study may serve as references values
to determine the healthy status of local breed Sheep in
Shebedino areas.

7.

8.

9.
10.

11.

12.

13.

14.
Acknowledgements
We would like to express our gratitude to both Ministry of
agriculture and rural development; Physiology Laboratory of
College of Veterinary Medicine and Agriculture; and Sidama
Regional Veterinary Laboratory for providing necessary
laboratory materials and support throughout the research
work.

15.

16.

Competing Interests
The authors declare no conflicts of interest regarding the
publication of this paper.
17.
References
1. Aklilu Y, Hawkes P, King A, Sullivan G. Sanitary of
~ 80 ~

Phytosanitary standards and livestock-meat marketing
assessment for Ethiopia, 2005.
Aklilu Y. An audit of the livestock marketing status in
Kenya, Ethiopia of Sudan. Issue of proposed measures.
Volume II. Community based Animal Health and
Participatory Epidemiology unit. Pan African programme
for the control of Epizootics, 2002.
Antunovic Z, Šperanda M, Steiner Z. The Influence of
Age and the Reproductive Status to the Blood Indicators
of the Ewes. Arch. Tierz., Dummerstorf. 2004; 47:265273.
Balikci E, Yildiz A, Gurdogan F. Blood metabolite
concentrations during pregnancy and post-partum in
Akkaraman ewes. Small Rumin. Res. 2007; 67:247-251.
Bani Ismail ZA, Al- Majali AM, Amireh F, Al-Rewashed
OF. Metabolic Profiles in Goat Does in Late Pregnancy
With and Without Sub clinical Pregnancy Toxemia.
Veterinary Clinical Pathology. 2008; 5:1-4.
Bani IZA, Al-Majali AM, Amireh F, Al-Rawashreh OF.
Metabolic profile in goat does in late pregnancy with and
without subclinical pregnancy toxemia. Vet Clin Pathol.
2008; 37:434-437.
Barrele A, Annalissa B, Ricketts S. Laboratory tests as
diagnostic aids for equine ailments In: Hematology and
blood biochemistry in the horse. 2002; 24:318-328.
Basu AK, Ahmed MI, Shingu PA, Srivastava GC. A
comparative study on the different solutions used in the
diagnosis of gastrointestinal helminth protozoa
infections. Bull. Anim. Prod. Afri. 1994; 42:37-39.
Coles EH. Veterinary clinicla pathology, 3rd Edn., W.B.
Sanders Co. Philadelphia, 1980, 10-20.
CSA, Ethiopian Agricultural sample Enumeration,
2005/2006: results at country level, statistical report on
livestock and farm implement, Federal Democratic
Republic of Ethiopia, Central Agricultural Census
Commission, February 2006, Addis Ababa, Ethiopia,
2006, 10-24.
Eyob E. Studies on serum biochemical parameters of
camels (Camelus dromedarius) in Ethiopia. M.Sc Thesis,
AAU, Debre Zeit, Ethiopia, 2007.
Eshratkhan B, Sadaghian M, Nezhad SM, Sabri C,
arahmand GB. Evaluation Of electrolytes normal values
in blood of mushani sheep breeds. J Anim. Vet Adv.,
2008; 4:437-440.
Eshratkhah B, Sadaghian M, Khajeye M, Ahmadi H,
Mostafavi H. Evaluation of non-electrolytes normal
values in blood of Makuei sheep breed. J. Anim. Vet.
Adv. 2008; 7:327-329.
FAO. FAO Global information and early warning system
on food of agriculture world food programme, 2005.
Forehead AJ, Li J, Gilmour RS, Dance MJ, Bowden AL.
Thyroid hormones and the mRNA of the GH receptor and
Gives in skeletal muscle of fetal sheep. American Journal
of Physiology Endocrinology and Metabolism. 2002;
282:E80-E86.
Friedrichs KR, Harr KE, Freeman KP, Szladovits B,
Walton RM, Barnhart KF et al. ASVCP reference
interval guidelines: determination of de novo reference
intervals in veterinary species and other related topics.
Vet Clin Path. 2012; 41:441-453.
Geffre A, Friedrichs K, Harr K, Concordet D, Trumel C,
Braun JP. Reference values: a review. Vet Clin Path.
2009; 38:288-298.

International Journal of Fauna and Biological Studies

18. Githigia SM, Thamsberg SM, Maing N, Mungua WK.
The epidemiology of gastrointestinal nematode in goat in
the low potential areas of Thinka district, Kenya. Bull.
Anim. Hlth. Prod. Afr., 2005; 53:5-12.
19. Gootwine E, Pollott GE. Factors affecting milk
production in Improved Awassi dairy ewes. Animal
Science. 2000; 71:607-615.
20. Gootwine E, Bor A, Braw-Tal R, Zenou A. Reproductive
performance and milkproduction of the improved Awassi
breed as compared with its crosses with Booroola
Merino. Animal Science. 1995; 60:109-115.
21. Gul ST, Ahmed M, Khan A, Hussain I. haematobiochemical observations in apparently health equine
species. Pakistan vet. 2007; 5(27):155-158.
22. Hoffman R, Benz JEJ, Shattil SJ. Hematology: Basic
principles and practice., 4th Edition, Churchill Livingston,
Philadeiphia. Pa, 2005, 768.
23. Huszenicza GY, Kulcsar M, Rudas P. Clinical
Endocrinology of Thyroid Gland Function in Ruminants.
Veterinary Medicine. 2002; 47:199-210.
24. Jain NC. Essentials of Veterinary Hematology. Lea and
Fegier, Philadelphia, 1993, 417.
25. Kaneko JJ, Harvey JW, Bruss ML. Clinical Biochemistry
of Domestic Animals. 6th Edition, Academic Press, San
Diego (USA), 2008, 916.
26. Jezek J, Klopcic M, Klinkon M. Influence of Age on
Biochemical Parameters in Calves. Bulletin of the
Veterinary Institute in Pulawy. 2006; 50:211-214.
27. Karapehlivan M, Atakisi E, Atakisi O, Yucart R,
Pancarci SM. Blood biochemical parameters during the
lactation and dry period in Tuj ewes. Small Ruminant
Research. 2007; 73:267.
28. Kelly WR. Veterinary Clinical Diagnosis. 2nd Edition.
Macmillan Publishing Company Inc. New York. 1979,
21-35.
29. Kiran S, Bhutta AM, Khan BA, Durrani S, Ali M, Ali M
et al. Effect of age and gender on some blood
biochemical parameters of apparently healthy small
ruminants from Southern Punjab in Pakistan. Asian Pac. J
Trop. Biomed. 2012, 304-306,
30. Kridli RT, Abdullah AY, Shaker MM, AL-Smadi N.
Reproductive Performance and milk yield in Awassi
ewes following cross breeding. Small Ruminant research.
2006; 71:103-108.
31. Mbassa GK, Poulsen JSD. Reference ranges for clinical
chemical values in Landrace goats. Small Rumin Res.
2003; 10:133-142.
32. Mcdowell LR. Nutrition of Grazing Ruminants in Warm
Climates. Academic Press, New York, 1985.
33. Njidda AA, Shuai’bu AA, Isidahomen CE.
Hematological and Serum Biochemical Indices of Sheep
in Semi-Arid Environment of Northern Nigeria. Global
Journal of Science Frontier Research: Agriculture and
Veterinary, 2014; 14:1-8.
34. Olayemi FO, Oboye OO, Azeez IO, Oyagbemi AA,
Soetan KO. Influence of management systems and sex on
haematology of West African dwarf goat. Afr. J Agric.
Res. 2009; 4(11):1199-1202.
35. Rabee ASO, Araz OB, Hawar MHZ. Factors Affecting
Some Hematology and Serum Biochemical Parameters in
Three Indigenous Sheep Breeds. Advances in Life
Science and Technology. 2014; 21:56-62.
36. Schalm OW, Jain NC, Carol EI. Veterinary

37.
38.

39.

40.

41.

42.

43.

44.

45.

46.

~ 81 ~

Heamatology. 3rd edn. Lea and Fibinger, Philadelphia. P.
1975, 144-167.
Sidama Zone Planning and Economic Development
Department (SZPEDD), Hawassa, Ethiopia, 2004.
Simenew K. Reference values of clinically importance
physiological, haematological and serum biochemical
parameters of apparently healthy working equids of
Ethiopia. M.Sc Thesis, FVM-AAU, Debre Zeit, Ethiopia,
2007.
Swanson KS, Kuzmuk N, Schookl B, Fahey GC. Diet
affects nutrient digestibility, hematology, and serum
chemistry of senior and weanling dogs. Journal of
Animal Science. 2004; 82:1713-1723.
Tambuwal FM, Agale BM, Bangana A. Hematological
and Biochemical values of apparently healthy Red
Sokoto goats. Proceeding of 27thAnnual Conference
Nigerian Society of Animal Production (NSAP), March,
17-21, 2002, Futa, Akure, Nigeria, 2002, 50-53.
Tewoderose T. Phenotypic and serum biochemical
studies of working donkeys in Ethiopia: as preliminary
step of breed characterization, 2009.
Uquhart GM, Armour J, Duncan JL, Dunn AM, Jenning
FW. Veterinary Parasitology, Chuchill Livingstone Inc.
New York, U.S.A, 1992, 4-244.
Waruiru RM, Mutune MN, Otieno RO. Gastrointestinal
parasite infection of sheep and goats in semiarid areas of
Machakos district, Kenya. Bull. Anim. Hlth. Prod. Afr.,
2005; 53:25-33.
Yokus B, Cakir DU, Kanay Z, Gulten T, Uysal E. Effects
of seasonal and physiological variations on the serum
chemistry, vitamins and thyroid hormone concentrations
in sheep. J. Vet. Med. 2006; 53:271-276.
Zewdu K. Hides and skins in Ethiopia. In: proceedings of
the second Annual conference of the Ethiopian society of
Animal production, Addis Ababa, Ethiopia, 1995, 6-1.
Zinkl JG, Mae D, Merida PG, Farver TB, Humble JA.
Reference ranges and influence of age and sex on
hematological and serum biochemical in donkeys. Am. J.
Vet. Res. 1990; 51:408-413.

