academicJournals

Vol. 7(3), pp. 94-98, March 2015
DOI: 10.5897/IVMAH2014. 0353

Article Number: 01483350552 Journal of Veterinary Medicine and
ISSN 2141-2529 .
Copyright © 2015 Animal Health

Author(s) retain the copyright of this article
http://www.academicjournals.org/JVMAH

Full Length Research Paper

Baseline vital, haematological and serum biochemical
parameters of donkeys

Umaru Musa Garba™, A. K. B. Sackey?, Lawal A. Idris*and K.A.N. Esievo®

!Veterinary Clinic, Equitation Department, Nigerian Defence Academy, Kaduna, Kaduna State, Nigeria.
2Department of Veterinary Medicine, Faculty of Veterinary Medicine, Ahmadu Bello University Zaria, Kaduna, Kaduna
State, Nigeria.

*Department of Veterinary Parasitology and Entomology, Faculty of Veterinary Medicine,

Ahmadu Bello University Zaria, Kaduna, Kaduna State, Nigeria.

“Department of Veterinary Pathology, Faculty of Veterinary Medicine, Ahmadu Bello University Zaria,
Kaduna, Kaduna State, Nigeria.

Received 26 November 2014; Accepted 27 January 2015

The aim of this study was to determine the baseline values of vital, haematological and serum
biochemical parameters in apparently healthy experimental donkeys in North-Western Nigeria, with a
view to providing additional data on normal values for donkeys. Twenty four apparently healthy
donkeys comprising of 12 males and 12 females, aged 11 to 15 months were used. The animals were
housed in prepared experimental pen and assigned identification neck-tags at random. Microscopic
methods and mice inoculation test were used to examine and ensure that the donkeys were free from
gastro-intestinal and blood parasites infections. Animals were acclimatized for 14 days, fed and salt lick
blocks together with drinking water were provided ad libitum throughout the experiment. Vital,
haemogram and some serum biochemical parameters of the animals were evaluated four consecutive
times at 7 days intervals. Data was analysed using statistical package for social sciences (SPSS)
Version 17. Mean of parameters were determined and tables prepared on Microsoft Excel 2010. In
conclusion, these baseline data will be useful in laboratory diagnosis and further understanding of
diseases of donkeys especially those within the age group of 11 to 15 months in North-Western Nigeria.
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INTRODUCTION

Donkeys (Equus africanus asinus) are widespread in the northern region (Blench et al., 2013). Donkeys also
Nigeria and used as source of traction power in transport tolerate some tropical animal diseases and parasites,
and ploughing by both pastoralists and settled farmers in survive on poor quality feeds and adverse climatic
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conditions, thereby making their management easy for
their owners (Aganga et al., 2000). Despite the benefits
and advantages of keeping donkeys, the research atten-
tion given to the specie is relatively small, whence; scanty
biological data is available on donkeys (Starkey, 1994;
Blench et al., 2013). In the present study we determined
the baseline vital, haematological and serum hiochemical
parameters of apparently healthy donkeys acquired from
Jigawa state, and conducted the experiment in Zaria,
Kaduna state, both in North-Western Nigeria. It was
designed with a view to providing normal values of the
physiological parameters under experimental condition in
order to determine alteration(s) in patients’ values during
laboratory diagnosis of diseases of donkeys.

MATERIALS AND METHODS
Experimental animals and their management

Twenty four apparently healthy donkeys comprising 12 males and
12 females, aged 11 to 15 months estimated (using dental eruption
pattern of the incisors teeth) as described by Wayne and Melvin
(2000) and Joe (2012) at point of purchase in Maigatari town,
Jigawa state and transported to Zaria in Kaduna state both in
North-Western Nigeria were used. Prior to housing, topical fly-
repellant spray (Endure®, Farnam co. inc., USA) was applied on the
animals as recommended by manufacturer, to keep flies off the
animals. The donkeys were housed in prepared, fly-proofed
experimental animal pen in the Department of Veterinary
Parasitology and Entomology, Faculty of Veterinary Medicine,
Ahmadu Bello University Zaria where the experiment was
conducted. Animals were identified using neck-tags assigned at
random as described by Aviva and Poul (2013). Feed was
provided, equivalent to 5% of the mean body weight of the animals
in form of sorghum/maize stovers and grass/legume hays (in the
ratio 4:1). Concentrate feed was provided as a mixture of coarsely
ground sorghum grain, bran and dried groundnut cake which was
served daily in two divided rations for morning and evening. Salt lick
blocks and clean drinking water were provided ad-libitum (Aganga
et al., 2000) during the experiment. Animals were acclimatized for
fourteen days during which they were standardized for the
experiment.

Standardization of animals

The animals were examined for external, gastrointestinal and blood
parasites to ensure that they were free from infestations an
infections. About 5 g faecal sample was scooped from the rectum of
each animal using two fingers of a gloved hand, into labeled
polyethene bags and examined using floatation and sedimentation
tests (Charles, 2007). Four milliliters of blood was collected from
each experimental animal through jugular vein using 5 ml syringe
and 19 G x 1%, inch needle (Weiser, 2012a; Wolfensohn and Lloyd,
2013). Three milliliters of the obtained blood was anti-coagulated in
blood sampling bottle containing ethylenediaminetetraacetic acid
(EDTA) + k3 1 mg/ml of blood (Elaine and Margi, 2007). The blood
was used to prepare 2 slides of Giemsa stained thin blood smear
and 2 haematocrit centrifugation technique (HCT) capillary tubes

(Wosu, 2002) which were examined microscopically for haemo-
parasites. The balance of 1 ml collected blood was transferred
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into sodium heparin-coated bottle as anticoagulant and was
instantly used to inoculate 2 representative mice per donkey (0.5 ml
blood/mice) intra-peritoneally (World Organization for Animal Health
(OIE), 2010) using 1 ml sterile disposable syringe with 29 G x %
inch needle as recommended by Wolfensohn and Lloyd (2013).
Blood of the inoculated mice were also collected from tail tip at 48 h
interval and examined using 2 each, of prepared HCT capillary
tubes and wet film for haemoparasites. The mice were observed for
14 days post-inoculation during which all mice were negative for
haemoparasites based on which we continued with the next phase
of the experiment. The animals were dewormed with Fenbendazole
bolus (Fenacure®, Ashish Life Sciences PVT Itd, India) at the dose
rate of 10 mg/kg bd wt orally, once (Aliu, 2007). The experimental
animals were managed as recommended in the European Union
‘Directive 2010/63’ contained in the report by Wolfensohn and Lloyd
(2013) and approved by the Ahmadu Bello University (ABU)
Research and Ethics Committee.

Evaluation of vital parameters and blood samples collection

Respiration, pulse and rectal temperature were evaluated, and
blood samples were collected 4 times consecutively at 7 days
intervals between 600 and 800 h local time. Animals were observed
individually while at rest for respiratory rate (breaths/minute) using
costo-abdominal movement, pulse rate (beats/minute) from
pulsation of external maxillary artery in the medial aspect of
mandibular angle and rectal temperature in degrees Celsius (°C)
using digital clinical thermometer as reported by Wosu (2002). Six
milliliters of jugular vein blood was collected from each animal using
10 ml syringe with 19 G x 1%, inch needle for determination of
blood glucose in mg/dl. Three milliliters of the collected whole blood
was placed in labeled blood sample bottles containing 1 mg EDTA
+ Ka/ml of blood, and used for haemogram evaluation, while the
remaining blood was saved in labeled plain vacutainer bottle and
used for serum extraction. Serum was harvested by allowing whole
blood to clot at room temperature for 30 min, gently decanted the
sera into labeled serum vials, insufficiently sedimented blood
samples were centrifuged at 5,000 g for 5 min to improve serum
yield. Between 0.8 and 1.5 ml serum was obtained from each
processed blood sample. Blood and sera were stored at 4 and -
20°C, respectively until analysed (Charles, 2007; Weiser, 2012a).

Laboratory protocols
Haemogram evaluation

Packed cell volume (PCV), total red blood cells (RBC), total
leucocytes, differential leucocytes counts and haemoglobin (Hb)
concentration were evaluated as reported by Weiser (2012b).

Serum biochemical assay

Blood glucose was evaluated with the aid of handheld, digital blood
glucose monitor (Fora®G20, Fora Care Inc., U.S.A.) in mg/dl using
a tiny drop of whole blood (about 0.7 pl) placed on the tip of the
strip as recommended by the manufacturer. Total protein (TP),
albumin (ALB), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP), blood urea
nitrogen (BUN) and creatinine (CR) levels were determined from
the stored sera with the aid of fully-automated clinical chemistry
analyzer (Selectra XL®, Vital Scientific, Netherland). The machine
holds 80 samples, 30 standard reagents cups, have 2 reactions
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Table 1. Mean baseline vital parameters of experimental Donkeys (N = 96),
Parameter Mean+SD Unit
Respiration 19+6 Breaths/minute
Pulse 386 Beats/minute
Rectal temperature 371 °C

Standard deviation (SD)

Table 2. Mean baseline haematological parameters of Data analysis

experimental donkeys (N = 96).

Mean + SD unit
37+6%
12.2 + 2.1 g/dL
6.0+1.1 x10™/L
7.2+3.7 x10°%/L

Parameter

Packed Cell Volume, PCV
Haemoglobin, Hb

Total Red Blood Cell, RBC
Total White Blood Cell, WBC

Neutrophils 4.9+2.3 x10°/L
Lymphocytes 2.1+1.5 x10°/L
Monocytes 0.1+0.2 x10°/L
Eosinophils 0.0+0.1 x10°/L
Basophils 0.0+0.0 x10°/L
Band Cells 0.1+0.1 x10%L

Standard deviation (SD)

chambers that hold 24 cuvets (cups) in a single reaction run and 2
wash stations for self cleaning after each sampling. In a run, 250 pl
of each serum sample was collected using Eppendoff pipette and
dispensed into sample cup. The cups with samples were loaded
into the machine sample rotor as recommended by the manu-
facturer. The machine used between 6 to 12 pl of each sample to
determine the level of a substance. Results were generated,
recorded and printed automatically. After dispensing of each
sample, the auto-pipettes were cleaned at the ‘Wash Station’ within
3 s before collection of another set of sample and reagents.

Serum electrolytes assay

Calcium (Ca®"), phosphate (Po*), sodium (Na"), potassium (K"),
chloride (CI") and bicarbonate (HCO3) ions were assayed with the
aid of an automatic electrolyte analyzer (Audicom AC9900%,
Audicom Medical Technology Itd, Jena, Germany). The system
holds 20 sample cups, has 2 quality control (QC) reagent loading
points (QC; for electrode activation reagent and QC; for calibration
reagent), one wash station containing electrode deproteinizing
standard reagent and 1 emergency call. From each sample, 200 pl
of the thawed sample was collected using Eppendoff pipette,
dispensed into sample cup and the filled cups were loaded into
serially numbered cups holders and the machine was set to run the
samples as recommended by the manufacturers. Different
electrodes determine the concentration levels of each element in a
sample. Analysis of a sample and generation of printed result of 5
elements was completed within 120 s before collection of another
sample.

The statistical package used was SPSS Version 17. Means of
parameters were determined and tables prepared using Microsoft
Excel 2010.

RESULTS AND DISCUSSION

The baseline data obtained on the parameters was not
analysed on the basis of gender and age differences for
the fact that earlier reports showed no significant
influence of variations in age, sex, lactation status and
body condition of donkeys, horses and mules on values
of normal haemogram and serum biochemical but
variation exist between species (Gul et al., 2007). Where
variation are observed between the values from this
study and earlier reports on donkeys (Tables.1-3), it
could be as a result of bio-variations in breeds and
environmental conditions (de Aluja et al., 2001; Tesfaye
et al., 2014) such as stress imposed by seasonal weather
changes which can influence variations in values of
normal respiratory rate, pulse rate and rectal temperature
(Table 1) of donkeys (Ayo et al.,, 2008). Haemogram
values (Table 2) and biochemical values (Table 3) are
also reported as not significantly influenced by age, sex,
lactation status and body condition differences in
donkeys, horses and mules but variation exist between
species (Gul et al., 2007). Findings by Girardi et al.
(2013) indicated no differences in values of creatinine
kinase, albumin, urea and magnesium among age groups
of donkeys. Serum biochemical values are reported to
be, most of the time, within related ranges globally in
donkeys, however, creatinine and aspartate amino-
transferase can be low in some breeds of donkeys (Sow
et al., 2014). Values of fractions of blood proteins also do
not vary between sexes in donkeys (Paulo et al., 2012).
Therefore, knowledge of the deviations of laboratory
clinical examination findings from the published normal
physiological values is an essential tool for accurate
diagnoses of diseases of donkeys (Mori et al., 2003,
2004). The results were; respiratory rate 19 £+ 6
breaths/minute; pulse rate = 38 + 6 beats/minute and
rectal temperature = 37 £ 1°C. PCV was 37 + 6%, Hb =
12.2 + 2.1 g/dl, red blood cell (RBC) = 6.0 + 1 x 10™/L,
white blood cell (WBC) = 7.2 + 3.7 x 10%L, neutrophils =
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Table 3. Mean baseline serum biochemical parameters of experimental donkeys (N=96).

Serum/blood parameter Means+SD Unit
Total protein, TP 6.9+3.6 g/dl
Albumin, ALB 3.9+3.9 g/dl
Aspartate-aminotransferase, AST 38.5+15.0 IU/L
Alanine- aminotransferase, ALT 50.0+14.6 IU/L
Alkaline-phosphatase, ALP 72.2+8.4 IU/L
Creatinine, CR 71.6x7.5 mmol/L
Blood Urea Nitrogen, BUN 4.3+0.8 mmol/L
Calcium, Ca 2.4+0.1 mmol/L
Phosphate, PO4 1.1+0.1 mmol/L
Sodium, Na 139.61£2.9 mmol/L
Potassium, K 4.0+£0.5 mmol/L
Chloride, CI 98.8+3.5 mmol/L
Bicarbonate, HCO3 24.0+2.3 mmol/L
Blood glucose 76.0+6.9 mg/d|

Standard deviation (SD).

4.9 + 2.3 x 10°/L, lymphocytes = 2.1 + 1.5 x 10%/L,
monocytes = 0.1 + 0.2 x 10%/L, eosinophils = 0.0 + 0.1 x
10%/L, basophils = 0.0 + 0.0 x 10°%/L and band cells = 0.1
+ 0.1 x 10%L. Blood glucose was 76.1 + 6.9 mg/dl, total
protein = 6.9 + 3.5 g/dl, albumin = 3.9 + 3.9 g/dl,
aspartate aminotransferase = 38.5 + 15.0 IU/L, alanine
aminotransferase = 50.0 + 14.6 |IU/L, alkaline
phosphatase = 72.2 + 8.4 IU/L, creatinine = 71.6 + 7.5
mmol/L, blood urea nitrogen = 4.3 + 0.8 mmol/L.
Electrolyte values were: calcium = 2.4 + 0.1 mmol/L,
phosphate ion = 1.1 + 0.1 mmol/L, sodium = 139.6 + 2.9
mmol/L, potassium = 4.0 £ 0.5 mmol/L, chloride = 98.8
3.5 mmol/L, and bicarbonate = 24.0 + 2.3 mmol/L.

Conclusion

The values generated from this work will serve as
additional baseline data for accurate laboratory diagnosis
of diseases of donkeys especially for the young animals
aged 11 to 15 months in North-Western part of Nigeria.
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