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Abstract

Singeing cowhide is the first step in producing hide, a staple food component in Nigeria. This study
investigated the haematological and serum biochemical alterations associated with feeding albino
rats with diets composed of cowhide processed by various singeing methods. Thirty male rats
randomly allocated into six groups (A — F) of five rats each, were used for the study. Group A rats
served as the control that was not given feed with singed hide. Rats in Groups B — F were fed on
diets with cowhide processed as follows: B — Shaving only; C — Shaving after tenderization with
detergent; D — Singeing with petrol fire and washing with detergent; E — Singeing with kerosene fire
and washing with detergent, F — Singeing with spent tyre fire and washing with detergent. The
cowhide inclusion in diet was at the ratio of 40% hides: 60% commercial feed. The rat groups were
fed ad lib with their group-specific diets for four weeks, after which blood samples were collected
for haematology and serum biochemistry evaluations. Results showed that there were no
significant variations (p > 0.05) in the mean body weights of the rat groups all through the
experimental period. Rats in Group D had significantly (p < 0.05) lower red blood cell counts,
haemoglobin concentration and packed cell volume, and significantly (p < 0.05) higher total white
blood cell (TWBC), neutrophil and lymphocyte counts. Group F rats had significantly (p < 0.05)
higher TWBC and lymphocyte counts, while Groups C and E rats had significantly (p < 0.05) lower
TWBC, neutrophil and lymphocyte counts. Groups C, D, E and F rats had a significantly lower (p <
0.05) serum total cholesterol, while Group E alone had significantly (p < 0.05) higher serum
creatinine levels. Groups E and F also had significantly higher (p < 0.05) serum glutathione
peroxidase activity. It was concluded that feeding albino rats with cowhide processed by certain
singeing methods as used in the study led to significant alterations in some of the haematology and
serum biochemical parameters.
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Introduction

Cowhide is a very valuable raw material for
the leather industries, and also serves as a
good source of animal protein in some parts of
the world, where it is also used as a substitute
for flesh meat (Marti et al., 2012; Ekenma et
al., 2015). Foods made from processed
cowhides are extremely popular in Nigeria.
Hence, singed cowhide, popularly known as
"Ponmo" or "Kanda," is of great economic
importance in this part of the world. It
contributes to solving the food security
problem, serves as an essential part of the
human diet by providing essential proteins
and minerals, and it is a viable alternative to
consuming red meat (Ekenma et al., 2015;
Alturigi and Albedair, 2012).

Singeing is a process by which the fur on the
skin of a carcass is removed, making the hide
ready for human consumption and evoking
flavours in the meat that are acceptable to
consumers (Food and Agriculture
Organization, 1985). However, some singeing
methods/procedures have been questioned in
recent times and some has been reported to
make the product unwholesome and thus a
risk to human health (Egwuonwu et al., 2019;
Concha et al., 2013). The traditional method of
singeing cowhide is by burning the fur off the
carcass or hide in an open fire using firewood.
However, this method in recent times been
modified by the use of some petroleum
products (kerosene, petrol, engine oil etc.) as
fuel for the fire (Obiri-Danso et al., 2008).
Local butchers at abattoirs and
slaughterhouses in recent times are now in
favour of using vehicle scrap tyres, plastics,
and polystyrene materials for burning off the
fur (Ekenma et al., 2015). These preferred
alternatives, according to the butchers, are
much more affordable and efficient, produce
more flame with less heat, and are able to
selectively burn off the fur from the animal
carcass without cracking the hide (Adam et al.,
2013; Obiri-Danso et al., 2008). However, it
has been reported that heavy metals are
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released during the burning of hides with
these materials, thereby contaminating the
meat and polluting the environment (Okiei et
al., 2009).

The deleterious effects of heavy metals such
as lead and arsenic has been extensively
reported (Mensah et al, 2019; Ekenma et al,
2015; Okafor et al, 2012). Volatile organic
compounds (VOCs), particulate matter, and
polycyclic aromatic hydrocarbons (PAHs) are
also released into the environment through
the combustion of such petroleum products.
These toxic heavy metals are not easily
degradable; they tend to bio-accumulate
increasingly in organs and tissues, with
possible adverse effects on the central
nervous system (Isangedighi and David, 2019).
Some of the heavy metals have been reported
to be carcinogenic, nephrotoxic, neurotoxic
and haematotoxic (Ercal, et al, 2001,
Egwuonwu et al., 2019). Despite these
numerous documented adverse effects of
heavy metals on health, there had been no
reports in available literature on the effects of
the consumption of hides singed by burning
off the fur with petroleum products, on the
health of the consumers. This present study
evaluated the effects of the inclusion of
cowhide singed by various methods on the
haematology and serum biochemistry profile
of albino rats.

Materials and Methods

Experimental Animals and Ethics: Thirty male
albino rats were used for this study. The
average weight of the rats was 152 + 3.50 g at
the onset of the experiment. These rats were
kept in metallic cages under room
temperature and conditions. They were
provided with drinking water and commercial
laboratory animal feed (Topfeed®, Lagos,
Nigeria), with the following declared
composition: Fat/oil — 6%, Crude fibre — 5%,
Calcium — 1%, Phosphorus — 0.4%, Lysine —
0.85%, Methionine — 0.35%, Salt — 0.3%, Crude
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Protein — 18%, Metabolizable Energy — 2900
Kcal/kg, all through the study. The rats were
acclimatized for two weeks before the start of
the experiment. All experimental protocols
carried out on the animals were in accordance
with the internationally accepted principles for
laboratory animal use and care, and were
approved by the Ethics Committee on
Laboratory Animal Use of the Faculty of
Veterinary Medicine, University of llorin,
Nigeria  (Approval Reference  Number:
UIL/FVERC/ 022/2021).

Cowhide used for the study: Samples of the
hide of un-singed carcass used for the study
were purchased from the Abubakar Sola Saraki
Memorial, Abattoir, Akerebiata, llorin, Kwara
State, Nigeria. The abattoir is located along
latitude 8.52667N and longitude 4.55284E.
The hide purchased was from a heifer of Bos
indicus spp (Red Bororo). After purchase, the
hide was packed in moisture-proof polythene
bags and then transported elsewhere for
singeing.

Processing of Hides Sample: The hides that
were purchased were processed using five
common methods of de-hairing cowhides. The
transported hides were cut into five portions
for the different de-hairing processes. One out
of the five portions of the hide was de-haired
by shaving using an electric shaver. A second
portion was washed with detergent before de-
hairing by shaving. The last three portions of
the hide were singed by burning off the fur
with fire made from petrol, kerosene, or spent
tyre, respectively After the singeing process,
the hides were air dried and pulverized using
an electrical grinder and preserved in air-tight
containers to be added as inclusions in the
rats' diets.

Laboratory Animal Experimental Design: The
30 albino rats were randomly assigned to six
groups of five each (Groups A, B, C, D, E and F).
Group A served as the control and was fed on
100% commercial rat feed (TopfeedQ, Lagos,
Nigeria) only. The other groups (Groups B, C,
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D, E, and F) were fed on diets composed of
60% rat feed and 40% processed hide, as
follows: Group B — Hide de-haired by shaving
only; Group C - Hide shaved after
tenderization with detergent; Group D — Hide
from which hair was burnt off with petrol fire
and later washed with detergent, Group E —
Hide from which hair was burnt off with
kerosene fire and later washed with
detergent, Group F — Hide from which hair was
burnt off with fire made from spent tyre and
later washed off with detergent (Figures 1 and
2). The rats were fed ad libitum with their
group-specific diets for four weeks, after
which blood samples were collected from
them for haematology and serum
biochemistry evaluations. Body weights were
also measured weekly.

Figure 1. Cowhide processed by shaving only
or shaving after detergent washing.

Figure 2. Cowhide processed by singeing with
fire made from petrol, kerosene or used tyre,
and later washed with detergent.
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Body weight and feed consumption: Body
weights of the individual rats in each group
were measured using an electronic weighing
balance. The body weight was measured twice
during the acclimation period, as well as at the
beginning of the study (day 0), and weekly
thereafter.

Collection of Blood Samples for hematology
and biochemical analysis: At the end of the
four weeks experimental period, the rats were
sacrificed via jugular venesection after a mild
anaesthesia with ether. Blood samples were
subsequently collected and dispensed into
sample bottles containing the anticoagulant
EDTA (for haematology) and plain test tubes
(for serum biochemistry).

Haematology: The blood samples in the
sample bottles containing EDTA were
subjected to haematological analysis using the
Perlong HA6000 Auto Haematology Analyzer
(Perlong Medical Equipment, China).

Serum preparation: The aliquots of blood
samples that were dispensed into plain test
tubes were centrifuged at 4000 revolutions
per minute for 10 minutes to separate the
sera from the clotted blood components. The
sera were then decanted and refrigerated in
Eppendorf tubes for further analyses.

Biochemical analysis: Total serum protein and
albumin concentrations were determined
using Randox commercial Total Protein and
Albumin test kits (Randox®, UK), as described
by Tietz (1995) and Grant (1987), respectively.
Blood urea nitrogen (BUN) and creatinine
concentrations were also determined using
Randox BUN and Creatinine test kits as
described by Henry (1974). The aspartate and
alanine aminotransferases activities were
assayed as described by Reitman and Frankel
(1957), while serum triglyceride and
cholesterol concentrations were determined
as described by McGowan et al.,, (1983) and
Wybenga et al. (1970), respectively. The
superoxide dismutase activity was analysed
using SOD Assay Kit-WST (Sigma-Aldrich, USA)
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as previously described by Martin, et al.
(1987), while the malondialdehyde (MDA)
concentrations were evaluated using the
double heating method as described by
Draper and Hadley (1987). The glutathione
peroxidase activity was analysed using the
Fortress Diagnostic Glutathione Peroxidase
Assay Kits (Fortress, Antrim, UK), as described
by Paglia and Valentine (1967).

Statistical analysis: The analyses of the data
generated from this study were done using
Graph Pad Prism Version 5 (San Diego,
California, USA). One-way analysis of variance
(ANOVA) was used to compare the parameters
of the groups, and differences between
variant means were separated by Duncan
multiple comparison test. Summaries of the
results were presented as mean % standard
error of the mean. Probability less than 0.05
was considered significant.

Results

There were no significant variations (p > 0.05)
among the rat groups in their body weight all
through the experimental period (Table 1).
The packed cell volume (PCV), red blood cell
(RBC) counts and haemoglobin concentration
(Hb) of the Group D rats (fed diets containing
40% of hide singed by burning the hairs off
with petrol) was significantly lower (p < 0.05)
that those of all other groups, but there were
no significant differences (p > 0.05) in the
mean cell volume (MCV), mean cell
haemoglobin  (MCH) and mean cell
haemoglobin concentration (MCHC) of all the
rats groups (Table 2).

The total white blood cell (TWBC) counts of
the Group D and F rats were significantly (p <
0.05) higher than that of Groups A, C and E
rats, while those of the Groups C and E were
further significantly (p < 0.05) lower than
those of all other groups (Table 3). The
absolute neutrophil counts for Groups C, E and
F rats were significantly (p < 0.05) lower than
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that of the Groups A, B and D rats, with that of
Group D rats being the highest (Table 3). The
absolute lymphocyte counts for Groups C and
E rats were significantly (p < 0.05) lower those
of all other groups, while those of Groups D
and F were outstandingly significantly (p <
0.05) higher than those of all other groups
(Table 3). There were no significant
differences (p > 0.05) between the groups in
their absolute eosinophil counts, but the
absolute monocyte counts of Groups D and F
rats were significantly (p < 0.05) higher than
those of all other groups (Table 3).

The serum total cholesterol levels of the
Groups C, D, E and F rats were significantly (p
< 0.05) lower than those of the Groups A and
B rats, but there were no significant
differences (p > 0.05) between the groups in
their serum levels of triglyceride, low density
lipoproteins, total protein, albumin, blood
urea nitrogen and alkaline phosphatase (ALP)
activity (Table 4). The serum creatinine levels

of Group E rats was significantly (p < 0.05)
higher than those of all other rat groups (Table
4). The serum AST activity of the Groups B, D
and E rats were significantly (p < 0.05) lower
than those of Groups A and F, while the serum
ALT activity of Groups D and F were
significantly lower than that of the Group E
rats (Table 4).

There were no significant differences (p <
0.05) between the groups in their serum levels
of sodium, potassium, chloride and calcium
(Table 5). There were also no significant (p >
0.05) differences between all the groups in
their serum superoxide dismutase (SOD)
activity (Table 6). The serum glutathione
peroxidase (GPx) activity of the Group E and F
rats were significantly (p < 0.05) higher than
those of all other groups (Table 6). The serum
malondialdehyde (MDA) level of rats in Groups
B, C, E and F was significantly lower than that
of the Group A rats (Table 6).

Table 1. Body weights of rat groups* fed diets with 40% inclusion of cowhide singed by various

methods.
Experimental Mean body weights (g), with standard error in brackets
period (days) Group A Group B Group C Group D Group E Group F
Day 0 148.02 150.01 150.04 149.11 149.05 152.05
(2.32) (1.14) (2.02) (2.45) (2.15)
Day 7 149.05 150.06 150.06 148.11 150.05 152.25
(2.45) (2.42) (2.32) (2.45) (2.45)
Day 14 149.10 152.02 151.01 149.32 149.05 151.05
(2.21) (2.02) (2.12) (2.45) (3.45)
Day 21 150.11 152.67 150.06 149.02 150.05 151.45
(2.11) (3.32) (2.32) (2.45) (2.45)
Day 28 150.17 154.92 151.02 148.02 150.05 152.05
(2.01) (2.21) (2.12) (2.65) (1.15)

No significant variations (p > 0.05) between the mean body weights of the rat groups all through.

* Rat Groups: Group A — Rats fed commercial rat feed only (Control Group — No cowhide in diet);
Group B — Rats fed diet with 40% cowhide de-haired by shaving only; Group C — Rats fed diet with
40% cowhide de-haired by shaving after tenderization with detergent; Group D — Rats fed diet with
40% cowhide from which hair was burnt off with petrol fire and later washed with detergent,
Group E — Rats fed diet with 40% cowhide from which hair was burnt off with kerosene fire and
later washed with detergent; Group F — Rats fed diet with 40% cowhide from which hair was burnt
off with fire made from spent tyre and later washed off with detergent.
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Table 2. The erythrocytic profile of rat groups* fed diets with 40% inclusion of cowhide singed by
various methods.

Erythrocytic Means of erythrocytic parameters * standard error.

parameters Group A Group B Group C Group D Group E Group F
PCV (%) 35.0+£2.89° 41.0+0.58° 34.7+1.45° 24.7+260° 37.0+1.73° 35.0+ 4.04°

RBC counts 5.9+0.41° 6.5+021° 56+029° 4.0+046° 6.03+0.20° 5.7+0.72°

(10°/uL)
Hb (g/dL) 11.4+1.94® 13.7+0.20° 11.4+0.52° 83+0.85° 12.3+0.58° 11.9+1.39°
MCV (fL) 60.2+0.78 62.6+1.05 61.7+0.58 58.8+0.87 61.8x0.87 61.1+0.64
MCH (pg) 227+£020 21.0£0.35 214011 229+0.26  21.3%0.33 23.1£0.20

MCHC (g/dL)  33.2+0.09  33.4+0.01 329+0.12 33.5+0.12  33.2%0.02 33.5+0.03

% * Mean values with different superscripts in a row indicate significant (p < 0.05) difference
between the groups. [RBC — Red blood cell; PCV — Packed cell volume; Hb — Haemoglobin; MCV —
Mean corpuscular volume; MCH — Mean corpuscular haemoglobin; MCHC — Mean corpuscular
haemoglobin concentration].

Table 3. The leukocytic profile of rat groups* fed diets with 40% inclusion of cowhide singed by
various methods.

Leukocytic Means of leukocytic parameters + standard error.
arameters
P Group A Group B Group C Group D Group E Group F
TWBCcount 82+0.48° 93+ 0.15° 49+124° 150+035° 3.8+0.88° 11.2+1.79°
(10°/u1)
Neutrophil ~ 1.34+0.11° 1.40+ 0.38° 0.74+0.14° 270+ 0.01° 0.56+0.06° 0.71+0.10°
(10*/uL)
Lymphocyte  6.72+0.14° 7.47+ 0.38° 3.92+ 0.14° 10.20+0.26° 2.66+ 0.06° 9.74+0.16°
(10*/uL)
Eosinophils 0.10 £ 0.00 0.00 £ 0.00 0.00£0.00 0.00+0.00 0.01+0.00 0.03+0.00
(10*/uL)
Monocytes  0.10 +0.00° 0.10+0.00° 0.10+0.00° 0.32+0.06° 0.09+0.03° 0.59+0.05°
(10*/uL)
a, b,c d

Mean values with different superscripts in a row indicate significant (p < 0.05) difference
between the groups. [TWBC - Total white blood cell].

* Rat Groups: Group A — Rats fed commercial rat feed only (Control Group — No cowhide in diet);
Group B — Rats fed diet with 40% cowhide de-haired by shaving only; Group C — Rats fed diet with
40% cowhide de-haired by shaving after tenderization with detergent; Group D — Rats fed diet with
40% cowhide from which hair was burnt off with petrol fire and later washed with detergent,
Group E — Rats fed diet with 40% cowhide from which hair was burnt off with kerosene fire and
later washed with detergent; Group F — Rats fed diet with 40% cowhide from which hair was burnt
off with fire made from spent tyre and later washed off with detergent.
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Table 4. The serum biochemistry profile of rat groups* fed diets with 40% inclusion of cowhide
singed by various methods.

Serum Means of serum biochemistry parameters, with standard error in brackets
biochemistry
TR Group A Group B GroupC  GroupD Group E Group F
Total 13.00° 13.50° 3.20° 2.80° 3.30° 3.10°
Cholesterol (1.00) (0.30) (0.20) (1.45) (0.27) (0.20)
(mmol/L)
Triglycerides 0.90 1.10 0.90 0.80 0.80 0.70
(mmol/L) (0.35) (0.21) (0.09) (74) (0.89) (0.00)
LDL 1.90 1.50 1.90 1.50 1.40 1.50
(mmol/L) (0.40) (0.15) (0.49) (0.50) (0.20) (0.10)
Total 6.05 5.23 5.73 5.50 5.97 6.05
Protein (0.35) (0.38) (0.47) (0.64) (0.18) (0.15)
(g/dl)
Albumin 3.30 2.77 2.87 3.10 3.06 3.25
(g/dl) (0.30) (0.12) (0.15) (0.15) (0.12) (0.15)
Creatinine 52.00° 50.00° 47.00° 53.00° 60.30° 55.00°
(umol/L) (6.00) (3.46) (3.60) (3.40) (1.20) (1.00)
BUN (mg/dl) 4.75 4.30 5.20 4.60 4.90 4.10
(.05) (0.95) (0.03) (0.57) (0.24) (0.15)
AST (1U/L) 28.0° 22.0° 26.0% 20.0° 20.0° 28.5°
(1.00) (0.57) (2.00) (3.22) (1.15) (2.50)
ALP (1U/L) 24.5 29.7 26.0 22.0 28.6 20.0
(1.50) (3.36) (4.04) (4.53) (2.40) (1.00)
ALT (1U/L) 13.0%° 9.67% 10.3% 9.00° 14.7° 9.00°
(1.00) (1.86) (0.88) (0.05) (0.67) (1.00)

> ® Mean values with different superscripts in a row indicate significant (p < 0.05) difference
between the groups. [ALT — Alanine aminotransferase; AST — Aspartate aminotransferase; ALP —
Alkaline phosphatase; BUN — Blood urea nitrogen; LDL — Low density lipoprotein.

* Rat Groups: Group A — Rats fed commercial rat feed only (Control Group — No cowhide in diet);
Group B — Rats fed diet with 40% cowhide de-haired by shaving only; Group C — Rats fed diet with
40% cowhide de-haired by shaving after tenderization with detergent; Group D — Rats fed diet with
40% cowhide from which hair was burnt off with petrol fire and later washed with detergent,
Group E — Rats fed diet with 40% cowhide from which hair was burnt off with kerosene fire and
later washed with detergent; Group F — Rats fed diet with 40% cowhide from which hair was burnt
off with fire made from spent tyre and later washed off with detergent.
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Table 5. The serum electrolyte profile of rat groups* fed diets with 40% inclusion of cowhide singed
by various methods.

Serum Means of serum levels of electrolytes, with standard error in brackets.
CIEETE 50 Group A Group B Group C Group D Group E Group F
Sodium 128.0 134.0 128.0 140.0 136.0 139.0
(mEa/L) (1.50) (3.52) (1.67) (1.50) (1.33) (0.50)
Potassium 6.10 7.33 5.80 5.50 6.43 7.00
(mEq/L) (0.00) (0.54) (1.10) (0.54) (0.68) (0.40)
Chloride 117 110 105 92.0 109 117
(mEq/L) (2.00) (2.40) (8.17) (0.09) (4.04) (3.00)
Calcium 2.19 2.14 2.15 2.2 2.2 23
(mmol/L) (0.05) (0.09) (0.09) (0.04) (0.01) (0.08)

No significant variations (p > 0.05) between the mean serum electrolytes levels of the rat groups.

Table 6. The serum levels of oxidative stress markers of rat groups* fed diets with 40% inclusion of
cowhide singed by various methods.

Serum oxidative = Means of serum levels of oxidative stress markers, with standard error
stress markers in brackets

Group A Group B Group C Group D Group E Group F

Superoxide 174.0 151.0 166.0 151.0 167.0 177.0
dismutase (4.00) (2.08) (1.00) (7.00) (11.9) (38.5)
(Iu/ml)

Glutathione 2706.0°  2227.0°  2710.0°  2414.0° 3059.0°  3528.0°
peroxidase (IU/L)  (237.0) (165.0) (841.0) (39.0) (81.0) (21.0)
Malondialdehyde  2.30° 1.6° 1.3° 1.9% 1.55° 1.50°

(nmol/ml) (0.10) (0.10) (0.25) (0.05) (0.35) (0.10)

% 2 ¢ Mean values with different superscripts in a row indicate significant (p < 0.05) difference

between the groups.

* Rat Groups: Group A — Rats fed commercial rat feed only (Control Group — No cowhide in diet);
Group B — Rats fed diet with 40% cowhide de-haired by shaving only; Group C — Rats fed diet with
40% cowhide de-haired by shaving after tenderization with detergent; Group D — Rats fed diet with
40% cowhide from which hair was burnt off with petrol fire and later washed with detergent,
Group E — Rats fed diet with 40% cowhide from which hair was burnt off with kerosene fire and
later washed with detergent; Group F — Rats fed diet with 40% cowhide from which hair was burnt
off with fire made from spent tyre and later washed off with detergent.
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Discussion

Cowhide is a staple meat substitute consumed
daily by millions of Nigerians. There is poor
control and hygiene enforcement by abattoir
and slaughter slab officials who have allowed
the use of unconventional and toxic materials
such as petroleum product-based fuels and
spare tyres as sources of fire for singeing
cowhide.

The lack of significant differences between the
body weights of rats fed diets with cowhide
inclusion when compared to the Group A that
was fed diet without cowhide inclusion,
implies that cowhide inclusion in the diet led
to no significant improvement in body weight,
and this finding concurs with earlier reports by
Olukitibi et al (2017) that showed that
cowhide has low caloric and nutritional value.
The present finding on body weight of the rats
however contrasts with the reports of
Ademola et al.,, (2022) which stated that
consumption of processed cowhide improved
weight gain.

Exposure to toxic residues of petroleum
products used for the burning of cowhide has
been shown to cause significant alterations in
the haematology of exposed individuals by
causing leucocytosis and anaemia (Sajid et al.,
2020). In addition, exposure to gasoline by
ingestion has been shown to have negative
effect on the haematopoietic system of
individuals exposed, mainly as a result of
decreased ability of red blood cells to
transport oxygen (Seriki et al., 2016); this
earlier reports concurs with our current
finding of anaemia in the rat group fed diet
with inclusion of cowhide de-haired with
petrol fire (Group D). Other possible causes of
the anaemia recorded in the group fed diets
with inclusion of cowhide de-haired with
petrol fire may be lead poisoning and
exposure to heavy metal pollutants which are
commonly found in petrol (Egwuonwu et al.,
2019). In Nigeria, hides are usually consumed
directly after removal of all hair and/or
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washing. Removal of the hair from the hide in
Nigeria is traditionally done by singeing with
fire made from fuel in the form of petrol,
kerosene, engine oil and scrap tyre. The burnt
hide is usually scraped and washed using
detergent to remove the black soothe to give
a finished product (Woko et al., 2020). Adam
et al. (2013) reported that washing of singed
goat hide slightly reduce the heavy metal
concentrations, but the concentration is still
higher than the maximum permissible level
(MPL), signifying that washing doesn't make it
totally wholesome for consumption

The leukopaenia recorded for Group C and E is
thought to possibly be due to depression of
leukocyte production by heavy metals and
hydrocarbon contaminants in detergents and
kerosene. The leucocytosis recorded in the
group D and F rats is due probably to
petroleum toxicity and deposit of benzene
from burnt tyre. (lta and Udofia 2011).
Aromatic compounds such as benzene and its
metabolites like benzo-a-pyrene is found in
petrol and is also a product of burning tyre,
which  may cause depression of the
hematopoietic = system or leucocytosis
(Begeman et al., 1968; Okonkwo et al., 2018).
The alterations in the leukogram of the rat
groups fed diets with cowhide that were
processed by singeing with fuel fire and
washing with detergent can also be linked to
the detergent used for tenderization and for
washing off the black smoke residue on the
finished cowhide in these groups; possibly due
to the presence of toxic residues in
detergents, as had earlier been reported by
Egwuonwu et al. (2019) and Ademola et al.
(2022). The toxic effects and toxicity of the
detergents have been reported by several
earlier studies, mainly the anionic detergents
(Warne and Schifko, 1999; Dehelean et al.,
2004; Idowu et al., 2017). It is thought that
consumers that boil the finished cowhide
product further and discard the water to
eliminate unwanted residues may successfully
reduce the risk of exposure to the toxic
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residues from the detergent while others who
consume the cowhide finished product
directly may stand a higher risk of consuming
the finished cowhide along with the toxic
residues from detergent (Bielawski, 1990;
Okiei et al., 2009). The significantly lower
neutrophil and lymphocyte counts recorded
for the Group C and E rats fed diets with
cowhide washed with detergent and cowhide
singed with kerosene fire before washing with
detergent, respectively  suggests  that
consumption of cowhide processed in these
ways may be associated with
immunosuppression because neutrophils and
lymphocytes are responsible for cellular and
humoral immunity (Janeway et al., 2001;
Marshal et al., 2018). On the other hand, the
significantly higher levels of neutrophils in the
Group D rats fed diets with cowhide processed
by singeing with petrol fire suggests toxicity
(Haschek et al., 2009).

Hypocholesterolaemia has been associated
with some health problems. Earlier research
highlighting low cholesterol level is limited.
However, research has linked low serum
cholesterol levels to cancer (Song et al., 2000).
It is therefore possible that if the outcome of
this present study can be extrapolated to
humans, it can be speculated that consistent
consumption of cowhide singed by burning off
the hair with petrol, kerosene, and used tyre
and also washing with detergent may
predispose the consumers to
hypocholesterolemia and possibly cancer. The
significantly higher serum creatinine levels
recorded for the Group E rats fed diets with
cowhide singed with kerosene fire before
washing with detergent suggests that
consumption of such cowhides may
predispose the consumer to development of
kidney failure, because serum creatinine is a
well-known marker of kidney dysfunction
(Isles and Paterson, 1996; Gounden et al.,
2023). The variations recorded for the AST and
ALT were within the reference ranges for
these parameters, and this were not
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considered of much pathological significance,
while the lack of significant variations among
the groups in their levels of serum electrolytes
implied that the consumption of cowhides as
used for the study did not significantly affect
electrolyte dynamics in the blood of the albino
rats.

Glutathione peroxidase (GPx) is an antioxidant
enzyme whose biochemical functions include
preventing lipid peroxidation and maintaining
intracellular homeostasis by scavenging for
free radicals (Mulgund et al., 2015). GPx has
been implicated in the development and
prevention of many common and complex
diseases, including cancer and cardiovascular
disease (Lubos et al., 2011).Increased or
excess GPx may be present in response to
oxidative damage and inflammation leading to
enhanced survival of transformed cells. The
increase in serum GPx in the groups fed diets
containing cowhide singed with kerosene and
used tyre fire in this case may be a preventive
or protective response to the consumption of
the cowhides singed with fire from petrol or
used tyre (Brigelius-Flohe and Kipp, 2009,
Lubos et al., 2011).The reason for the
significantly lower levels of MDA in all the
groups fed cowhide is not known.

Conclusion and Recommendations: Based on
the outcome of the study, it was concluded
that cowhide processed by washing with
detergent and singed using fire made from
petrol, kerosene and/or used tyre, as used in
the study, led to variable alterations in
haematology and serum biochemistry of the
rats, such as anaemia, leucocytosis,
leukopaenia, hypocholesterolemia, and high
level serum levels of GPx depending on the
group, but the rat group fed cowhide
processed by shaving alone showed no
obvious abnormalities in its haematology and
serum biochemistry profile. Shaving alone is
recommended for the processing of cowhide
meant for human consumption.
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