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Abstract

The study evaluates urine abnormalities from cattle slaughtered at Maiduguri central
abattoir. A total of 35 urine samples were collected directly from the bladder
immediately after slaughter into clean urine sample bottles. The samples were
transported in an ice pack to the laboratory for gross, chemical, and microscopic
evaluation using standard procedures. Results showed abnormal colour of urine
samples in 11(31.4%) cattle. Male and adult cattle had 6(31.6%) and 8(30.8%) abnormal
coloured urine samples, respectively. Chemically, the urine sample had traces of
leukocytes 2(5.7%), urobilinogen 24(68.5%), proteinuria ++ 22(62.9%), acidic 13(37.1%),
ketonuria 21(60.0%), glycosuria 7(20.0%), bilirubin 17(48.6%). Microscopically, the urine
sample had pus cells 2(5.8%), epithelial cells 4(11.4%), numerous red blood cells 3(8.6%)
crenated red cell ++ 2(5.7%), casts ++ 2(5.7%), crystals +++ 3(8.6), bacterial cells ++
1(2.9%), numerous sperm cells 13(37.1%), yeast cells + 1(2.9%), hyaline cast + 4(11.4%),
calcium oxalate ++ 4(11.4%), crystal cells + 3(8.6%), ammonium magnesium phosphate
++ 2(5.7%), granular cast + 2(5.7%), amorphous crystals ++ 2(5.7%), cystine crystals ++
1(2.9%), and crystal oxalate ++ 1(2.9%), In conclusion urine sample from apparently
healthy cattle had gross, chemical and microscopic abnormalities which suggest the
possibility of renal or metabolic disorder.
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Introduction

Urinalysis is a common clinical procedure used to
assess the health status of the urinary system
(Bardsley, 2015), that is often underutilized in
veterinary practice (Parrah et al, 2013). It is an
important diagnostic tool for many common disease
states (lhedioha et al.,, 2019). It can provide useful
information related to screening and diagnosis of
other conditions such as diabetes (Tripathi et al.,
2011; Bates, 2013). Itis a priceless test in both healthy

143

and sick animals and should be part of extensive but
systemic clinical evaluation (Bates, 2013; Delanghe &
Speeckaert, 2014). Examination of urine (urinalysis) is
a very helpful procedure to evaluate renal function
but it can also reveal a variety of systemic disease
processes such as inflammation, haemorrhage, and
intravascular hemolysis (Abirami & Tiwari, 2001).
Urinalysis  involves  physical, chemical, and
microscopic examination of urine sample to
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determine the health status of the renal system
(Daniel et al., 2023). Important analytes commonly
evaluated in urine specimens include leukocytes,
nitrite, urobilinogen, protein, specific gravity, ketone,
bilirubin, glucose, and pH (Adamu et al., 2007).
Cattle and goats play a huge role in rural life,
especially in regions like sub-Saharan Africa, where
they provide food, income, and cultural value to many
rural families (Peacock, 2005; FAO, 2012). Despite the
importance of these animals in economic growth,
their health status is seldom hindered by several
conditions, such as urinary tract infections, kidney
problems, and even metabolic disorders (Smith,
2014). Also, diagnostic procedures like urine analysis
are not commonly used on them, especially in
smallholder or rural settings. This might be due to a
lack of awareness, a lack of diagnostic tools, or the
perception that such tests are unnecessary (Endacott
etal., 2021).

Chronic kidney disease has been described as a global
public problem (Levey et al., 2007). Considering the
high incidence of kidney-related diseases in humans,
the interaction of nutrition and kidney diseases, and
the fact that there is scanty information available in
the literature on the comprehensive urinalysis of
Nigerian cattle, hence the need for this study.

Materials and Methods

Study location

This study was conducted in Maiduguri, the capital of
Borno State, located in north-eastern Nigeria. Urine
samples were collected from cattle at the Maiduguri
Central abattoir, which serves as a major slaughter
facility for livestock in the region. The abattoir is a
central point for meat processing and animal health
inspection, making it an ideal site for sample
collection due to the availability of diverse animal
species and routine veterinary oversight.

Study design

The study was a cross-sectional survey of cattle
presented for slaughter at the Maiduguri central
abattoir, Borno State.

The animals for the study

The study population comprised cattle slaughtered at
the Maiduguri Central abattoir in the month of May,
2025. Visits to the abattoir was done twice a week. A
total of 35 cattle (male and female) urine samples
were collected for physical, chemical and microscopic
examinations.
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Age and sex determination

The age of the animals was estimated using dentition
patterns, specifically by observing the eruption and
wear of incisor teeth, which is a widely accepted
method in small ruminants and cattle (Ozung et al.,
2011). Sex determination was carried out through
visual inspection of external genitalia, a standard and
reliable method commonly employed in both field
and abattoir settings for distinguishing male and
female animals (Khan et al., 2014).

Urine collection

A convenience sampling technique was used during
the research. Urine samples were obtained after
slaughter of cattle at the Maiduguri abattoir. Rather
than using conventional methods like free-catch or
catheterization, the urinary bladder was carefully
excised after the slaughter process. Urine was then
directly collected by pouring it from the removed
bladder, without relying on syringes or other
collection tools. This technique guaranteed that the
samples remained uncontaminated and transported
to the laboratory in an ice pack, and it was examined
physically, chemically and microscopically.

Urine evaluation

Physical examination of urine: The urine was
examined physically for changes in colour, odour and
transparency using the naked eye, and findings were
recorded according to Sadoon (2021).

Chemical examination of urine: The urine samples
were chemically analyzed using urine strips from
(Plasmatec Laboratory Products Limited, Unit 29
Dreadnought Trading Estate, Bridport, Dorset DT6
5BU. UK.). The Combi-11 urinalysis strips were used
to examine the urine chemically for leukocytes,
nitrites, urobilinogen, protein, pH, specific gravity,
ascorbic acid, occult blood, ketone, bilirubin and
glucose (Sadoon, 2021).

Microscopic examination of urine: The urine was
examined microscopically according to Constable et
al. (2017). Briefly, 12 mL of well-mixed urine was
poured in a centrifuge tube and centrifuged at 450
gravity (1500-2000 rpm) for five minutes. Then 11 mL
of the centrifuged urine were decanted without
disturbing the sediment, leaving 1 mL in the tube.
Gently, the sediment was re-suspended, and one
drop was delivered on a slide and covered with a
cover slip. The slide was examined using low power
(x10) objective. The light intensity was reduced to
minimum and several fields were scanned for casts,
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and a number of casts per low power field were
reported. Using high power objective with slightly
increased light intensity, leukocytes, crystals,
spermatozoa and renal epithelial cells were identified
and reported as cells/hpf.

Statistical analysis

The data generated were calculated using simple
percentages and presented on the tables. The results
obtained were compared among variables (sex and
age).

Results

Urine colour of cattle

The frequency of occurrence of abnormal urine
colour in cattle is presented on Table 1. Of the 35
cattle urine samples grossly examined, 24(68.6%) had
normal urine colour, while 11(31.4%) showed
abnormal urine colour (cloudy, reddish and
brownish). Among those with abnormal urine colour,
male 6(31.6%) and adult 8(30.8%) had the highest
number of occurrences compared to female and
young, respectively.

Urine chemical composition of cattle

The chemical composition of cattle urine is presented
on Table 2. In cattle, traces of leukocytes were found
in young 2(22.7%) and female cattle 2(12.5%).
Urobilinogen was abnormal in 24(68.5%) of cattle,
with higher proportions in adult 18(69.2%) and
female 11(68.7%) compared to young 6(66.7%) and
male 13(68.4%). Proteinuria was observed in ++
22(62.9%), predominantly among adults 19(73.0%)
and male 12(63.2%). Alkaline urine 22(62.9%) was
more frequent than acidic 13(37.1%), with females
11(68.7%) and young 6(66.7%) having the highest
numbers compared to male 11(57.9%) and adult
16(61.5%). Occult blood was present in 20(57.1%) of
the cattle, with adult 15(57.6%) and male cattle
13(68.4%) more frequently affected compared to
young 5(55.5%) and female 7(43.9%). Specific gravity
>1.020 was recorded in 17(48.6%) of animals, more
common in adults 13(50.0%) and male 11(57.8%)
compared to young 4(44.4%) and female 6(37.5%).
Traces to large ketones were observed in 21(60.0%)

of samples, more in males 13(68.4%) and adults
18(69.1%) compared to female 8(50.0) and young
3(33.3%). Bilirubin was positive in 17(48.6%) of
animals, with females 8(50.0%) and adults 14(53.8%)
having the highest rate compared to male 9(47.4%)
and young 3(33.3%). Glucose was positive in 7(20%)
of cattle, more frequent in males 3(15.8%) than
females 4(25.0%). Ascorbic acid was detected in
25(71.4%) cattle urine samples, with concentrations
between 0.5-1.4 mmol/l more common in young
7(77.7%) and females 12(75.0%) compared to adult
18(69.2%) and male 13(68.4%).

Urine microscopic constituents of cattle

The occurrence of urinary microscopic constituents in
cattle is shown in Table 3. In cattle, only few urine
samples 2(5.8%) were positive for pus cells, with only
young 2(22.2%) and female 1(6.3%) showing higher
positivity. Epithelial cells (Plate 1) were present in
4(11.4%) of cases, with 3-5 cells occurring only in
males 4(21.1%) and adults 4(15.4%). Numerous red
blood cells (Plate Il) were present in 3(8.6%) cattle,
with female 2(12.5%) and adult 3(11.5%) having
higher occurrence, compared to male 1(5.3%,
respectively). Crenated red blood cells (Plate IIl) ++
were only present in 2(5.7%), distributed as male
2(10.5%) and adult 2(22.2%). Cellular casts (Plate Ill)
++ were present in 2(5.7%) of the samples, with male
1(5.3%) and female 1(6.3%); adult 1(23.8%) and
young 1(11.1), prevalence. Crystals (Plate IV) +++
were recorded in 3(8.6%) of the samples, with higher
frequency in male 2(10.5%) and young 1(11.1%);
compared to female 1(6.2%) and adult 2(7.7%);
respectively. Bacterial cells (Plate V) were positive in
3(8.6%) of samples, more common in females
2(12.5%) and young 1(11.1%); compared to male
1(5.3%) and adult 2(7.6%). Numerous sperm cells
(Plate VI) were detected in 13(37.1%) of the cattle,
predominately in male 11(57.9%) and adults
10(31.5%); compared to female 2(12.5%) and young
3(33.3%). Hyaline casts (Plate VII) were positive + in
4(11.4%) cattle, with slightly higher proportion in
male 3(15.8%) and young 1(11.1%) compared to
femalel(6.3%) and adult 3(8.6%). Calcium oxalate

Table 1: Frequency of occurrence of urine colour among cattle slaughtered at Maiduguri Central Abattoir, Nigeria

Number of occurrences (%)

Colour Sex Age
Male (n=19) Female (n=16) Adult (>3years) Young (<3 years) Total (%) (n=35)
n=26 n=9
Normal colour 13 (68.4) 11 (68.7) 18 (69.2) 6 (66.7) 24 (68.6)
Abnormal colour 6 (31.6) 5(31.3) 8(30.8) 3(33.3) 11 (31.4)
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Table 2: Chemical composition of Cattle urine slaughtered at Maiduguri, Central Abattoir, Nigeria

Parameters Sex Age
Male (n=19) Female (=16) Adult (>3 years) n=26 Young (<6 years) n=9  Total n=35
Negative 19 (100) 14 (87.5) 26(100) 7(77.8) 34(97.1)
Leucocytes Tracex () - 2 (12.5) - 2(22.2) 2(5.7)
Small+ () - - - - -
Normal 6 (31.5) 5(31.3) 8(30.8) 3(33.3) 11 (31.4)
Urobilinogen
(umol/N ;g 13 (68.4) 11(68.7) 18 (69.2) 6 (66.7) 24 (68.5)
Nitrite Negative 19 (100) 16 (100) 26 (100) 9 (100) 35 (100)
Positive - - - - -
Negative - - - - -
. Trace (%) 3 (15.8) 2 (12.5) 5(19.2) - 5(14.2)
Protein (g/!) 30(+) 4(21.0) 4 (25) 2(7.7) 6 (66.7) 8 (22.9)
100 (++) 12 (63.2) 10 (62.5) 19 (73) 3(33.3) 22 (62.9)
oH Acidic (5- 8 (42.1) 5(31.3) 10 (38.5) 3(33.3) 13 (37.1)
6.5)
Alkaline 11(57.9) 11(68.7) 16 (61.5) 6 (66.7) 22 (62.9)
(7.5-8.5)
Negative 6 (31.6) 9 (56.2) 11 (42.3) 4 (44.4) 15 (42.9)
Non- 2 (10.5) 2(12.5) 2(7.7) 2(22.2) 4(11.4)
Occult Blood haemolyzed
Hemolyzed 2 (10.5) 1(6.3) 2(7.7) 1(11.1) 3(8.6)
(cells/u) Small- 5 (26.3) 3(18.8) 6 (23.0) 2(22.2) 8 (22.8)
moderate
Large 4(21.1) 1(6.3) 5(19.2) - 5(14.3)
Specii <1.010 4(21.1) 6 (37.5) 6(23.1) 4 (44.4) 10 (28.6)
pectiic 1.015 4(21.1) 4 (25.0) 7(26.9) 1(11.1) 8 (22.8)
gravity >1.020  11(57.8) 6(37.5) 13 (50.0) 4 (44.4) 17 (48.6)
Ketones Negative 6 (31.6) 8 (50.0) 8(30.8) 6 (66.7) 14 (40.0)
Trace — 13 (68.4) 8 (50.0 18 (69.1) 3(33.3) 21(60.0)
(mmol/1) large (5-80)
Bilirubin Negative 10(52.6) 8 (50) 12 (46.2) 6 (66.7) 18 (51.4)
(nmol/1) Small + 9 (47.4) 8 (50) 14 (53.8) 3(33.3) 17 (48.6)
Glucose Negative 16 (84.2) 12 (75.0) 20 (76.9) 8(88.9) 28 (80)
(mmol/l) 100-250 (+) 3 (15.8) 4 (25.0) 6 (23.0) 1(11.1) 7 (20.0)
Ascorbic Negative 6 (31.6) 4 (25) 8(30.8) 2(22.2) 10 (28.6)
Acid 0.5 7 (36.8) 6 (37.5) 10 (38.4) 3(33.3) 13 (37.1)
(mmol/I) 1.4 6 (31.6) 6(37.5) 8(30.8) 4 (44.4) 12 (34.3)

(Plate VIII) ++ occurred in 4(11.4%) of samples, more
common in females 3(18.8%) and adult 4(15.4%);
compared to male 1(5.3%) and young 0(0.0%). Other
crystals, such as cysteine (Plate IX), ammonium
magnesium phosphate (Plate X), and amorphous
crystals (Plate XI), occurred at low frequencies (2.9—
8.6%). Crystal oxalate was present in only 1(2.9%)
urine sample, represented by male 1(5.3%) and adult
1(5.3%) Plate XII

Discussion
Some of the abnormal urine colours observed in this
study appeared cloudy, reddish and brownish, which

was earlier reported by Aliyu et al. (2017) and
Ihedioha et al. (2019). Freshly voided urine from
healthy animals is usually clear, except in horses,
where it may be thick and cloudy due to the presence
of calcium carbonate crystals and mucus (Fenton,
2009; Thrall et al., 2013). Abnormal urine colouration
could also be due to a decrease in the volume of
voided urine resulting from bacterial infections of the
urinary tract. The finding in this study is in agreement
with Fazilie et al. (2010) and Jawalekar et al. (2010).
Cloudiness in freshly voided urine is usually
associated with the presence of mucus, bacteria,
white blood cells or red blood cells (Ochei &
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Table 3: Occurrence of urinary microscopic constituents of cattle slaughtered at Maiduguri, Central abattoir, Nigeria

Number of occurrences (%)

Parameters Age Sex
Male n=19 Female n=16 Adult (>3 years) Young (<3 years) n=9  Total n=35
n=26
Pus cells (cells/hpf) Nil 18 (94.7) 15 (93.7) 26 (100.0) 7(77.8) 33 (94.3)
+ - 1(6.3) - 1(11.1) 1(2.9)
++ 1(5.3) - - 1(11.1) 1(2.9)
Epithelial cells 0-2 15 (78.9) 16 (100) 22 (84.6) 9 (100) 31(88.6)
3-5 4(21.1) - 4 (15.4) - 4(11.4)
Red blood cells Nil 16 (84.2) 11 (68,8) 20(76.9) 7(77.8) 27 (77.1)
(cells/hpf) + 2 (10.5) 2 (12.5) 2(7.7) 2 (22.2) 4(11.4)
++ - 1(6.2) 1(3.8) - 1(2.9)
Numerous 1(5.3) 2 (12.5) 3(11.5) - 3(8.6)
Crenated red cells Nil 16 (84.2) 15 (93.8) 24 (92.3) 7(77.8) 31 (88.6)
+ 1(5.3) 1(6.2) - 2 (22.2) 2 (5.7)
++ 2(10.5) - 2(7.7) - 2(5.7)
Casts Nil 13 (68.4) 13 (81.3) 19 (73.1) 7(77.8) 26 (74.3)
+ 5(26.3) 2 (12.5) 6(23.1) 1(11.1) 7 (20.0)
++ 1(5.3) 1(6.25) 1(23.8) 1(11.1) 2(5.7)
Crystals Nil 10 (52.6) 7 (43.8) 15 (57.7) 2(22.2) 17 (48.6)
+ 6 (31.6) 7 (43.8) 8(30.7) 5(55.5) 13 (37.1)
++ 1(5.3) 1(6.2) 1(3.8) 1(11.1) 2 (5.7)
+++ 2 (10.5) 1(6.2) 2(7.7) 1(11.1) 3(8.6)
Bacterial cells Nil 18 (94.7) 14 (87.5) 24 (92.3) 8 (88.9) 32 (91.4)
+ 1(5.3) 1(6.3) 1(3.8) 1(11.1) 2 (5.7)
++ - 1(6.2) 1(3.8) - 1(2.9)
Sperm cells Nil 5(26.3) 14 (87.5) 13 (50.0) 6 (66.7) 19 (54.3)
+ 1(5.3) - 1(3.8) - 1(2.9)
++ 2 (10.5) - 2(7.7) - 2(5.7)
Numerous 11 (57.9) 2 (12.5) 10 (38.5) 3(33.3) 13 (37.1)
Yeast cells Nil 19 (100) 15 (93.8) 26 (100) 8(88.9) 34 (97.1)
+ - 1(6.2) - 1(11.1) 1(2.9)
Hyaline cast Nil 16 (84.2) 15 (93.8) 23 (88.5) 8 (88.9) 31 (88.6)
+ 3 (15.8) 1(6.3) 3(8.6) 1(11.1) 4(11.4)
Calcium oxalate Nil 16 (84.2) 12 (75.0) 19 (73.1) 9 (100) 28 (80.0)
+ 2 (10.5) 1(6.2) 3(11.5) - 3(8.6)
++ 1(5.3) 3(18.8) 4 (15.4) - 4(11.4)
Crystal cells Nil 17 (89.5) 15 (93.8) 24(92.3) 8 (88.9) 32(91.4)
+ 2 (10.5) 1(6.2) 2(7.7) 1(11.1) 3(8.6)
Ammonium Nil 17 (89.5) 16 (100) 24 (92.3) 9 (100) 33 (94.2)
magnesium ++ 2 (10.5) - 2(7.7) - 2 (5.7)
phosphate
Granular cast Nil 17 (89.5) 16 (100) 24 (92.3) 9 (100) 33 (94.2)
+ 2 (10.5) - 2(7.7) - 2(5.7)
Amorphous crystals Nil 17 (89.5) 16 (100) 24 (92.3) 9 (100) 33(94.2)
++ 2 (10.5) - 2(7.7) - 2(5.7)
Cystine crystals Nil 18 (94.7) 16 (100) 25 (96.1) 9 (100) 34 (97.1)
++ 1(5.3) - 1(3.9) - 1(2.9)
Crystal oxalate Nil 18 (94.7) 16 (100) 25 (96.1) 9 (100) 34 (97.1)
++ 1(5.3) - 1(3.9) - 1(2.9)
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Plate I: Photomicrograph from urine sample of cattle Plate Il: Photomicrograph from urine sample of
showing epithelial cell x40 cattle showing red blood cell x40

Plate Illl: Photomicrograph from urine sample of Plate IV: Photomicrograph from urine sample of
cattle showing crenated red blood cell (white arrow) cattle showing crystal x40
and cellular cast (red arrow) x40

Plate V: Photomicrograph from urine sample of cattle Plate VI: Photomicrograph from urine sample of cattle
showing bacterial cells x40 showing sperm cells x40

148



Sokoto Journal of Veterinary Sciences, Volume 24 (Number 2). June, 2026

N\
f
o

Plate VII: Photomicrograph from urine sample of Plate VIIl: Photomicrograph from urine sample of
cattle showing hyaline cast x40 cattle showing calcium oxalate x40

Plate IX: Photomicrograph from urine sample of cattle Plate X: Photomicrograph from urine sample of cattle
showing cysteine cell x40 showing amorphous magnesium phosphate x40

{ e
i

Plate XI: Photomicrograph from a urine sample of Plate XII: Photomicrograph from urine sample of

cattle showing an amorphous crystal x40 cattle showing crystal oxalate x40
Kolhatkar, 2000). Brownish colouration of urine is be due to nephritis. Reddish discolouration of urine is
indicative of mixing of blood in the urine, which could suggestive of haematuria (Kannan & Lawrence, 2010).
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Urinary specific gravity observed in this study were
within the normal range (1.020 - 1.040) for cattle
(Parrah et al., 2013). A lower or higher specific gravity
may suggest an alteration of the urine concentration
by the renal tubules. Isosthenuric urine (1.007 -
1.013) with azotaemia suggests the occurrence of
renal failure. However, if the animal is dehydrated,
some of the azotaemia may be due to hypovolaemia
(Thrall et al., 2013). The majority of the urine sampled
were alkaline, which is associated with herbivorous
animals, including goats (Sadoon, 2021). However,
the finding of slightly acidic urine samples in the
present study could be attributed to trekking long
distances and exercise in search of pasture, which is
in agreement with Amer & Alhendi (1996) and
Ihedioha et al. (2019) in camels and cattle,
respectively.

Proteinuria observed in this study could be a result of
glomerular leakage due to nephritis (Aliyu et al., 2017
and lhedioha et al., 2019). Increased protein level in
the urine might be due to inflammatory exudation
resulting from pyelitis, urethritis, cystitis and
urolithiasis (Nagy, 2009).

The ketonuria observed might be a result of exercise
or starvation (Thrall et al., 2013) when fats are burned
for energy, while the non-ketonuric urine samples
may be indicative of a positive energy balance.
Although the reason for bilirubinuria in this study is
not quite obvious, the causes of bilirubinuria in
animals include bile duct obstruction, hepatic
necrosis, infectious disease and haemolytic diseases
(Jawalekar et al, 2010). Negative to trace
concentrations of urinary glucose is normal to all
animals, but glucosuria results when there is
hyperglycaemia and plasma glucose concentrations
exceeds the renal threshold, and the glucose is
excreted in urine. Glucosuria with or without
hyperglycaemia may also be suggestive of a tubular
resorption defect in animals, in which the renal
tubules fail to reabsorb glucose from the glomerular
filtrate (Thrall et al., 2013).

The finding of calcium phosphate, calcium oxalate
and triple phosphate in this study as the most
common types of crystals was earlier reported by
Aliyu et al. (2017); Ihedioha et al. (2019); Sadoon,
(2021). The presence of calcium oxalate monohydrate
in urine has been suggested to be normal, due to the
fact that some vegetables contain oxalates and oxalic
acid may be formed in the course of metabolism
(Thrall et al., 2013). The occurrence of crystals may be
incidental or of diagnostic importance, as crystalluria
may indicate possible plant poisoning. Crystalluria is
associated with urolithiasis, acute uric acid
nephropathy, ethylene glycol poisoning and drugs
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(sulphadiazine) (Thamilselvan & Khan, 1998; Ochei &
Kolhatkar, 2000). The urinary casts observed in this
study were white and red cell casts, waxy casts,
hyaline casts and granular casts. These casts were
also reported by another study (Amer & Alhendi,
1996; Aliyu et al., 2017; Ihedioha et al., 2019). White
and red cell casts were probably due to inflammatory
processes (Ochei and Kolhatkar, 2000). The presence
of waxy casts could be due to chronic renal failure
(Ochei & Kolhatkar, 2000). Occasionally, hyaline casts
are seen in normal urine, but their number increases
in renal disease (Amer & Alhendi, 1996; Ochei &
Kolhatkar, 2000). Transient increase of hyaline casts
has also been observed after exercise and fever
(Ochei & Kolhatkar, 2000). Granular cell casts could
be associated with the observed glomerular, tubular
and interstitial lesions in this study (Ochei &
Kolhatkar, 2000). Haematuria could be associated
with the presence of glomerulonephritis with
haemorrhage from glomerular capillary. Other causes
of haematuria are calculi in urinary tract and cystitis
(Ochei & Kolhatkar, 2000). Increased number of
urinary neutrophils is usually associated with
purulent urethritis, cystitis or pyelonephritis (Parrah
et al., 2013). The epithelial cell cast observed were
differentiated from white cell casts from the nuclei of
the cell. The epithelial cells observed in this study,
were possibly as a result of acute tubular necrosis.
Amer & Alhendi (1996) also reported epithelial cells
in camel urine. Increased number of these cells from
proximal or distal tubules could also be associated
with toxic effects of drugs or metals. Pyuria observe
in the urine of goats may indicates a purulent process
at some point in the urinary tract, especially urethritis
or cystitis (Sadoon, 2021).

In conclusion, this study has demonstrated that
urinalysis may be used as a valuable diagnostic tool
for screening of certain conditions such as assessing
renal, hepatic, metabolic, and urinary tract health in
cattle. Abnormal urine colours such as cloudiness,
reddish, and brownish discolourations observed were
associated with haematuria, nephritis, and urinary
tract infections. The predominance of alkaline urine
was consistent with the herbivorous nature of goats,
while the occurrence of slightly acidic urine was
attributed to physiological stress such as long-
distance trekking in search of pasture. Proteinuria,
ketonuria, bilirubinuria, and glucosuria observed in
some samples indicated possible glomerular leakage,
hepatic dysfunction, metabolic imbalance, or tubular
resorption defects. The detection of calcium oxalate,
calcium phosphate, and triple phosphate crystals,
together with the presence of various casts, reflected
dietary, metabolic, and renal influences. Overall,
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these findings confirm that urinalysis provides
significant diagnostic information in cattle and should
be integrated into herd health monitoring and
research.

Therefore, it is recommended that, further research
to correlate the findings in urinalysis and other
confirmatory diagnosis especially those that relate to
renal, hepatic and metabolic disorders should be
conducted. Since this study confirmed the diagnostic
value of urinalysis in cattle, similar research should be
expanded to larger populations, diverse breeds, and
different ecological zones in order to develop
baseline reference values for improved veterinary
diagnosis and research application. Also, the
observation of alkaline urine with occasional acidic
samples suggests a management or stress influence;
therefore, future studies should evaluate the effect of
feed, water availability, and prolonged trekking on
urine pH in. Finally, detailed studies combining
urinalysis with biochemical and histopathological
examinations are recommended.
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