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ABSTRACT

A study was carried out to investigate the effect of dietary replacement of maize with yam-cassava peel
composite meal on growth performance, carcass traits and blood profile of rabbits in 84-days (12 weeks)
feeding trial. Thirty six weaner rabbits of mixed sex, strain and average initial weight of 500.89g were
randomly allotted to six dietary treatments according to live weight in a Complete Randomized Design
(CRD). The six dietary treatments were formulated such that, Diet 1 (T1) contained maize and the
proportion of maize in diet 1 (T1) was replaced with soaked and sundried yam-cassava peel composite
meal (YCPCM) in a ratio of 6:1 at 20, 40, 60, 80 and 100% in diet 2(T2), 3(T3), 4(T4), 5(T5) and 6(T6)
respectively. Weighed amounts of feed were served every morning while fresh, cool and clean drinking
water was provided ad-libitum throughout the experimental feeding period. Routine management practices
were strictly carried out. Results of the phytochemicals and anti-nutritional factors (ANFs) analysis of
YCPCM revealed the presence of oxalates (5.58 mgkg-1), phytate (1.39 %), alkaloid (0.42 %), flavenoid
(1.70 %), saponin (1.60 %) phenolics (0.16 %) and cyanides (7.56mgkg-1).Histological results of this study
revealed none, mild/moderate and significant lesions/necrosis in some of the selected internal organs
evaluated. This suggests that, inclusion of 100%YCPCM in diets of growing rabbits has no adverse
deleterious effect on serum biochemical indices and histological parameters of growing rabbits.
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1. DESCRIPTION OF PROBLEM

Researchers have shown that, low level of animal protein intake by Nigerians has generated
concern as it affects both the physical and mental development of youths and labour force in
Nigeria. One way of solving this problem is by focusing on production of animals with high rate
of growth and production and one of such animals is rabbit (Akinmutimi and Onen, 2008;
Uchewa et al., 2014). Rabbit meat is known to contain high quality and quantity of protein
(20.8%), less fat (10.2%) than other meat species. It is also low in energy, sodium, cholesterol
levels and is bereft of cultural bias (Akinmutimi and Anakebe 2008; lyeghe-Erakpotobor, 2009;
Amy, 2010; Gbenge et al., 2021). It has high proportion of polyunsaturated linoleic and linolenic
fatty acids (Njidda and Isidahomen, 2011, Gbenge and Ikurior, 2019).

In spite of these advantages, the major hindrance to the production of these animals to satisfy the
required protein needs of most Nigerians has been attributed to high cost of production of which
feed cost is highly significant (Ekpo et al., 2015; Garba and Mohammed, 2015; Mohammed et
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al., 2015; Ghenge et al., 2021). This has been attributed to escalating prices of conventional feed
ingredients especially the energy sources such as maize, sorghum etc. (Akinmutimi, 2006;
Akinmutimi and Anakebe, 2008; Garba and Mohammed, 2015).

Yam and cassava peels which represent unutilized energy sources are readily available at free or
cheap costs in many parts of the country (Haln and Keyser, 1985; FAO, 2001; Oluremi and
Nwosu, 2002; Akinmutimi et al., 2006; 1ITA, 2014; Ghenge et al., 2021). However, the use of
cassava and yam peels in animal feed is hampered by certain limitations, the prussic acid (HCN)
and high fiber in cassava peels and anti-nutritional factors in cassava and yam peels limit its
utilization by human and livestock (Oluremi and Nwosu, 2002; Aro et al., 2010; Oloruntola et
al., 2016; Yusuf et al., 2017; Gbenge et al., 2021). Thus, appropriate treatment of non-
conventional feedstuff such as yam and cassava peels is required to improve their utilization and
thus better the health, productivity and profitability of farm animals (Tuleun et al., 2011; Gbenge
et al., 2021). This study was therefore aimed at evaluating the potential use of water soaked yam
and cassava peel composite meal in rabbit diets and its effect on serum biochemistry and internal
organs histology of growing rabbits

2. MATERIALS AND METHODS

2.1. Experimental Site and Location

The experiment will be conducted at the Rabbit Unit of the Livestock Teaching and Research
Farm, College of Animal Science, Joseph Sarwuan Tarka University Makurdi, Benue State,
Nigeria. Makurdi is located between latitude 17°14’N and longitude 8° 21’E in the Guinea
Savanna Zone of West Africa. It has a tropical climate with distinctive wet and dry season (TAC,
2011). The area has an annual rainfall of 6-8 months (March — October) with rainfall ranging
from 508 to 1016 mm with a minimum temperature range of 24.20 + 1.4°C and maximum
temperature range of 36.33 + 3.70°C. The relative humidity ranges between 39.50 + 2.20% and
64.00 + 4.80% and between 00mm to 100mm above sea level (TAC, 2011).

2.2. Test Ingredients (Yam and Cassava Peel) Collection and Preparation

The test ingredients, fresh yam (Dioscorea spp) and cassava (Manihot spp) peels were collected
from fast food and garri processing joints within Makurdi Metropolis and it environ. The freshly
collected yam and cassava peels were thoroughly wash to removed sand and other unwanted
materials and soaked for twelve hours (12 hrs) in cool and clean water according to Olurotimi et
al. (2012), Ajuonuma and Uchendu (2013), Oloruntola et al. (2016) and Gbenge et al. (2021).

The soaked yam and cassava peels were immediately removed after twelve hours of soaking,
drained with a basket and subsequently sun-dried on concrete platforms for 5-7 days depending
on the prevailing weather condition to attain less than 10% moisture, prevent deterioration,
reduced enzymatic and microbial reactions, nutrient leaching and other forms of spoilage. These
was also aimed at enhancing it crispness and to reduced the effect of anti-nutritional factors such
as hydrocyanide, trypsin inhibitor, tannin, saponin, oxalate and phytate presence in yam and
cassava peels (Uchewa et al., 2014; Oloruntola et al., 2016).The soaked and sun-dried yam and
cassava peel were turned two-to-three (2-3) times per day to ensure uniformity of dryness and the
dried peels were pack and store in polythene bags. The peels were then be milled to obtain yam
peel meal and cassava peel meal which was later mixed with other feed ingredients to produce
the experimental diets.
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2.3. Experimental Design and Management of Animals

A total of thirty six weaner rabbits of mixed sex and strain (Dutch, Chinchilla, Flemish giant,
California brown and Newzea land) and aged (4-7 weeks) were obtained from local farms within
Makurdi town and used for the study. The initial live weights of the rabbits ranged from 336 -
701g. They were randomly allotted to six dietary treatments according to live weights with six
rabbits per treatment in a complete randomized design (CRD). Each treatment was replicated six
times with one rabbit per replicate. The animals were individually housed in cages
(60x60x45cm). Each cage was supplied with a drinker and plastic feeder, both of which were
firmly fixed to prevent being tipped over during feeding and water intake. Prior to
commencement of the experiment, the cages were well cleaned and disinfected with saponated
creso (Izal) and allowed to dry for seven (7) days before the rabbits were introduced therein. The
rabbits were condition for seven days (7) to facilitate adaptation and to acclimatize the new
environment before commencement of the experiment. During this period, they were fed
commercial ration (grower’s mash) and water ad-libitum.The rabbits were treated against
external and internal parasites by subcutaneous injection of ivomectin at 0.2ml per rabbit prior to
commencement of the experiment. A broad spectrum antibiotic (water soluble powder) and
protective, absorbent anti-diarrhoea (dry suspension) were used in drinking water against
bacterial infection.

2.4. Experimental Feed Ingredients, Diets and Feeding

Ingredients and nutrient composition of each dietary treatment is shown in Table 1. Six dietary
treatments were designated as Ti, T2, Ts, Ta Ts and Te. The six dietary treatments were
formulated such that, diet 1 (T1) served as control with maize as the major energy source. The
proportion of maize in diet 1 (T1) was replaced with soaked and sun-dried yam and cassava peel
meal mix in a ratio of 6:1 in diet 2 (T>), 3 (Ts3), 4 (T4), 5 (Ts) and 6 (Te) at 20, 40, 60, 80 and
100% respectively. Weighed feeds (100g) were served to the experimental animals every
morning with fresh, cool and clean drinking water ad-libitum.
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Table 1: Percentage Ingredients and Calculatede Nutrient Composition of Each Dietary Treatment

Experimental diets

Paramenters T, T, T3 Ty Ts Ts
(Control)  20%YCP  40%YCP 60%YCP  80%YCP 100%YCP
CM CM CM CM CM
White maize 40.63 32.50 2438 16.25 8.13 -
Yam peel meal - 6.97 13.93 20.90 27.86 3483
Cassava peel meal - 1.16 2.32 348 4.64 5.80
Fullfat soya bean meal 14.37 14.37 14.37 14.37 14.37 14.37
Groundnut cake 12.00 12.00 12.00 12.00 12.00 12.00
Rice husk 25.00 25.00 25.00 25.00 25.00 25.00
Brewers dry grains 5.00 5.00 5.00 5.00 5.00 5.00
Bone meal 2.50 2.50 2.50 2.50 2.50 2.50
Premix” 0.25 0.25 0.25 0.25 0.25 0.25
Common salt 0.25 0.25 0.25 0.25 0.25 0.25
Coccidiostat® + + + + + +
Total 100 100 100 100 100 100
Calculated analysis
Crude protein (%) 16.49 16.46 16.44 16.42 16.39 16.37
Crude fibre (%) 12.53 12.99 13.45 13.91 14.37 14.83
Lysine (%) 0.70 0.69 0.67 0.65 0.63 0.61
Methionine (%) 0.24 022 021 0.20 0.18 0.17
Calcium (%) 1.13 1.13 1.14 1.14 1.14 1.14
Available P. (%) 0.64 0.63 0.63 0.62 0.62 061
ME (kcal/kg) 2615.62 2581.54 254751 2523.63 2479.39 244532

*To provide the following per kg of diet; vitamin A — 15,000.00IU, Vitamin D3 - 3, 000,0001U, Vitamin E-
30,0001U, Vitamin K — 3,000mgVitamin B1 3000,mg Vitamin B2-6000mg, Vitamin B- 5,000mg, Vitamin
B12-40mg, Biotin 200mg, Niacin-40,000mg, Pantothenic acid 15,000mg,Folic acid 2,000mg, choline
300,000mg, Iron 60,000mg, manganese 80,000mg, copper 25,000mg,Zinc 80,000mg cobalt 150mg, iodine
500mg,selenium 310mg, Antioxidant 20,000mg.

at) Administered in water at 0.5g/1 per rabbit (weekly) to prevent intestinal coccidiosis
YCPM=Yam-cassava Peel Meal and P.=Phosphorus

2.5. Data Collection and Analysis
2.5.1. Phytochemicals and Antinutritional Factors (ANFs) Screening of the Test Ingredient

Samples of soaked and sun-dried yam and cassava peels were screened for quantitative presence
of phytochemicals and anti-nutritional factors (ANFs) such as oxalate, tannin, saponin, phytate,
alkaloid, flavanoid and hydrocyanide using standard methods (AOAC, 1990; Obadoni and
Ochuko, 2000; Onwuka, 2005; Lawal et al., 2014) at the Animal Feed Research and Quality
Control Laboratory, Ogun State.

2.5.2. Histopathological Evaluation of Some Selected Internal Organs

At the end of the experimental period, two (2) rabbits per treatment replicate from the four (4)
rabbits selected for carcass evaluation were randomly selected and eviscerated for
histopathological evaluation. The selected visceral organs such as lungs, spleen, liver, heart and
kidney were carefully dissected out. The histological slide preparations were done using a
standard procedure. Samples of the selected visceral organs were carefully cut and immediately
fixed in 10% formalin solution for a week. The samples were washed in 25, 50, 75 and 100%
alcohol for two (2) hours each to remove water (dehydration). It was transferred into xylene
solution to get rid of the alcohol (clearing) and then infiltrated with paraffin wax and embedding
media in an enclosure called mould (Amao, 2009). The embedded tissues were left until hardened
blocks were formed. Sectioning was done using a microtome to cut only the original tissue at a
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preset thickness of 5 thickness using standard procedures (Luna, 1968; Humason, 1972). Each
section was stained with haematoxylin and eosin (H&E) and examined with a light microscope as
described by Zahid et al. (2002). The slides were mounted on a microscope for histological
examination. The slides were read for histological indicators in order to observe possible
degenerative changes on the lungs, spleen, liver, heart and kidney structure using a microscope
connected to a computer system. The slides were captured and printed for interpretation.

2.6. Statistical Analysis

All data collected were subjected to one way analysis of variance (ANOVA) using SAS (2008).
Where ANOVA indicate significance difference between treatment effects, mean were separated
using Duncan new multiple range test (Steel and Torrie, 1990). All statements of significance
were based on 5% level of probability (p<0.05).

3. RESULTS

3.1. Phytochemicals and Anti-nutritional Factors (ANFs) Composition of Test
Ingredient (Yam-Cassava Peel Composite Meal)

Table 2 present results of the photochemicals and anti-nutritional factors of the test ingredient.
Result of the study revealed the quantification of phytochemicals and antinutritional factors
presence of yam cassava peel meal sample in concentration of 0.42 % (alkaloid), 1.70 %
(flavanoid), 1.60 % (Saponin), 0.16 % (Phenolics), 5.58 mg/g (oxalate), 1.39% (phytate) and
(7.56mg/kg (cyanide) Tannins were absent in yam cassava peel meal sample analyzed.

3.2. Histopathology Some Selected Internal Organs of Growing Rabbits Fed
Experimental Diets

The results of histopathological examination of some selected internal organs (lung, spleen, liver,
heart and kidney) of growing rabbits fed varied levels of dietary YCPCM revealed different
levels of lesions/necrosis done on internal organs of growing rabbits by each dietary treatment.
The degree or level of lesions/necrosis observed from internal organs of growing rabbits were
rated none, mild/moderate and significant lesion or necrosis in respect to the total nhumber of
animals used for the analysis per dietary treatment as presented in Table 3.

Table 2: Phytochemicals and Anti-nutritional Factors (ANFs) of Test Ingredient (YCPCM)

Parameters Yam-Cassava Peel Composite
Meal (YCPM)
Flavanoid (%) 1.70
Alkaloid (%) 0.42
Saponin (%) 1.60
Tannin (%) 0.00
Oxalate (mg/g) 5.58
Phytate (%) 1.39
Cyanide (mg/kg) 7.56
Phenolics (%) 0.16

Source: Laboratory Analysis, 2022
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Table 3: Histopathology of Some Selected Internal Organs of Growing Rabbits Fed Experimental Diets
Containing Graded Levels of YCPCM

Experimental Diets

Parameters | T: T2 T3 T Ts Ts

No. of rabbits | 2 2 2 2 2 2

Lungs (Lg) NH/NSL H/NSL H/NSL H/NSL H/NSL H/NSL
Spleen (Sp) MSL/NH MSL/NH MSL/NH MSL/NH MSL/NH MSL/NH
Heart (Ht) MSL/NH MSL/H NSL/H MSL/NH MSL/H MSL/NH
Liver (Lv) SL/NH MSL/NH MSL/NH MSL/NH SL/NH SL/NH
Kidney (Kd) | SL/H SL/NH SL/NH NSL/NH MSL/H MSL/H

H= Hemorrhage, NH= No hemorrhage, SL= Significant lesion or necrosis, NSL= No/None significant
lesion or necrosis and MLS= Mild/Moderate significant lesion or necrosis, T;= Control diet containing
0%YCPCM, T.= Diet containing 20%YCPCM, Ts;= Diet containing 40%YCPCM, T,= Diet containing
60%YCPCM, Ts= Diet containing 80%YCPCM, Tes= Diet containing 100%YCPCM, YCPCM = Soaked
and Sundried Yam-Cassava Peel Composite Meal

4. DISCUSSION

4.1. Phytochemicals and Anti-nutritional Factors (ANFs) of the Test Ingredient
(YCPCM)

Results of this study revealed the presence of various medically important phytochemicals in
yam-cassava peel composite meal (YCPCM) and anti-nutritive factors (ANFs) such as
flavonoids, alkaloid, saponins, oxalates, phytate, phenolics and hydrocyanide (HCN). Cordell et
al. (2001) opined that, alkaloids and flavonoids are responsible for the antifungal activities in
higher plants. Flavonoids have also been reported to function as pigments and can inhibit
enzymes in mammals (Kumar 1991; Hollman 1997). The presence of flavonoids in yam-cassava
peel meal suggest the ability of this by-product to play an important role in preventing disorders
associated with oxidative stress (Eleazu et al. 2013; Lawal et al., 2014). Although, the alkaloid
content of yam peel meal (0.42 %) in this present study is lower, comparably with alkaloids
content of some medicinal plants however, its presence in the sample make it recommendable for
patients as alkaloids possess a significant pharmacological property (Lawal et al., 2014).

The saponin level of 1.60 % in this present study fall within the 3% safe range reported by
Anhwange et al. (2009) but lower than 2.78+0.01% of yam peel meals but higher than the
0.76+0.00% of cassava peels meal as opined by Ukanwoko and Nwachukwu (2017). The
saponin content of the peel meal was observed to be appreciably below 3% which was reported
by Kumar (1991) to be responsible for cattle losses when grazed on alfonibrilla and thus, may not
be hazardous to livestock thereby making it safe for consumption. The presence of this
phytochemical in yam cassava peel meal is an indication that, this by-product can be given to
expectant animals (gestating animals) and those that deliver without the expulsion of their
placenta (Lawal et al., 2014). The absence of tannins in yam cassava peel meal agreed with the
early studies of Tijjani et al. (2009) and Lawal et al., (2014) which also found that, not all
antinitritional factors are present in all plants.

The Oxalate level of yam peel meal (5.58 mg/g) found in this study is above the 3% safe range
report by Anhwange et al. (2009) as compared to 1.26 and 1.04% earlier report of Akinmutimi
and Anakebe, (2008) for yam peel meal and Sweet potato peel meal and 0.024% by Oluremi et
al. (2007) for orange peel meal and 0.028+ 0.01g/100g reported by Lawal et al. (2014) for yam
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peel meal. In this study, the observed phytic acid value of 1.39% is comparably higher than 0.94
and 0.740% early reports of Akinmutimi and Anakebe (2008) for yam peel and sweet potato peel
and 0.36+ 0.00g/100g for yam peel reported by Lawal et al. (2014) but within the 3% safe range
reported by Anhwange et al. (2009). It is apparently opined by Oluremi et al. (2007) that, phytate
content within the safe range of recommendation is safe for consumption by livestock.

The cyanide level of 7.56 mg/kg in the present study seems to be relatively lower than the 5%
Levels of cyanide reported by Olomu (1995) to be harmless and non-toxic to humans and animals
however, it is below the cyanide level (0.02 g/kg or 20 mg/kg) of the cassava peels opined by
Oloruntola et al. (2019). However, the cyanide level of this present study was found to be higher
than the earlier report of 1.06+0.019/100g for yam peel by Lawal et al. (2014) but lower than the
report of 24.80mg/kg and 11.33mg/kg for unsoaked and five hours soaked and sundried cassava
peel meal (Oluremi and Nwosu, 2002), 45-150mg/kg report of Tewe et al. (1976) and
46.44mg/kg, 55.21mg/kg, 21.62mg/kg and 16.88 mg/kg obtained by Unigwe et al. (2017) in
boiled, sundried, ensiled and fermented cassava peel meal. Olurotimi et al. (2012) also reported
higher values of 71.10, 16.54, 29.92 and 9.81mg/kg of HCN in cassava peel meal than the present
study using different processing methods (unprocessed, sundried, ensiled and retted). The 0.16%
phenol of this study is comparable with the reported values of 0.15% but lower than 0.33%
reports of Yusuf et al. (2017) for yam peels and sweet potato peels. However, this content is
significantly lower than the reported values of Salawu et al. (2015) in different skin colours of
sweet potato peels. The phenolic content of YCPCM may have been contributed directly link to
anti-oxidative action as opined by Salawu et al. (2015).

It is established that, only high content of these anti-nutrients prevent the absorption of mineral
like iron, magnesium, potassium and calcium which are essential for metabolism in the body
(Lawal et al., 2014). Reduction of anti-nutrients in foods may be necessary especially when their
levels are higher than those generally regarded as safe for human consumption. This can be
accomplished through different hydrothermal treatments of feedstuffs which also enhances the
nutritional qualities, increase palatability and digestibility of foods (Adeniji and Ehinmidu, 2007;
Olurotimi et al., 2012; Unigwe et al. (2017). Also, the presence of important phytochemicals in
yam cassava peel meal (YCPCM) is an indication that, this by-product if properly screened could
yield a drug of pharmaceutical significance.

4.2. Histological evaluation of Growing Rabbits fed Experimental diets
4.2.1. The Lung

The histopathological evaluation of lungs in growing rabbits fed experimental diets indicated
that, there was adequate antioxidant defense in deactivating the effect of anti-nutritional factors
(ANFs) of the experimental diets as evident in no bronchopulmonary dysplasia with no lung
injury across all the dietary treatment groups as opined by Manzano et al. (2014). However,
haemorrhage of the alveoli in this study may be attributed to the strangling ability of
experimental animals during slaughtering as opined by Harcourt-Brown (2002) and Burnett et al.
(2006).

4.2.2. The Spleen

Histological examination of the spleen of the experimental growing rabbits in this present study
is adjudged by the inconsistent non-significant (p>0.05) decrease in serum enzyme of the
experimental animals which posed no threat to lymphopoiesis and humoral immune responses of
growing rabbits fed experimental diets as opined by Cesta (2006) and Rahmoun et al. (2019).
This may probably be an indication that, the toxin produced by anti-nutritional factors of the
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experimental diets might be insignificant with a non significant (p>0.05) effect on the
experimental animals. However, the present of mild/moderate lesions/necrosis observed in this
present study on the spleen of experimental growing rabbits could be attributed to the presence of
certain percentage of anti-nutritional factors of the experimental diets. This is in corroboration
with the opined reports of Tolleson et al. (1996); Ewuola et al. (2003) and Ewuola (2009) who
stated that, when a diet contain certain percentage of toxic substance such as anti-nutritional
factors (anti-nutrients) or toxin (contaminant), the effect always result to histological damage to
the body organ of the spleen.

4.2.3. The Heart

The heart is the pumping action of the body and results of this study on heart histological
evaluation of growing rabbits fed experimental diets revealed mild/moderate significant
lesions/necrosis across all the treatment groups with compensatory hypertrophy, poor striation
and nuclear compromised in T1 and interruptive ischemia in T6. Result of this study also
revealed the presence of myocardial hemorrhage at T2, T3 and T5 with no hemorrhage in T1, T4
and T6 which might be occasioned as a result of the strangling ability of experimental animals
during slaughtering as opined by Harcourt-Brown (2002) and Burnett et al. (2006). Handling has
been shown to cause physical exertion or tissue damage during blood collection/slaughtering
(Harcourt-Brown, 2002). Result of this study on heart histology indicated that, there was no
significant (P>0.05) difference between control diet and YCPCM based diets which also
indicated that, the presence of anti-nutritional factors (ANFs) in the test ingredient (YCPCM) had
no significant (P>0.05) influence on heart tissue damage since all the experimental treatment
groups revealed presence of mild/moderate heart tissue lesions. Result of this study could be
attributed to the effect of the experimental test ingredient (YCPCM) and it effectiveness in
processing method since higher replacement levels of the experimental treatment groups showed
certain levels of non/less heart abnormalities/dysfunction. This finding is somewhat similar to
Domingo (1987) who reported no significant (P>0.05) absolute or relative histopathological
differences in studied organs (brain, heart, lungs, kidney, liver and spleen) between the treated
animals and controls in short-term exposure to aluminum.

4.2.4. The liver

Findings in this present study on liver histology of growing rabbits fed experimental diets
indicated the presence of nuclear and hepatocyte necrosis in control diet (T1), hepatocytelysis
evident by nuclear dumping in T2, sinusoidal fatty degeneration in T3, cellular degeneration in
T4, hemosiderin and ferritin breakdown, liver cirrhosis and global hepatic lobular degeneration in
T5, hepatocyte and hemosiderin deposit in T6. Result of these study on the presence of liver
lesions could not be clearly attributed to the effect of the experimental test ingredient (YCPCM)
and it ineffectiveness in processing method since all the experimental treatment groups (control
diet and YCPCM based diets) showed certain levels of moderate/mild liver lesions/necrosis in
one way or the other though, continuous or repeated exposure and subsequent accumulation of
cyanide (toxin) in the body fluids, tissues and organs of the animals for a long period of time
(chronic exposure) has been opined to predisposed animals to oxidative stress (Lei et al., 2017)
and subsequently, caused negative effects on biological activities (Halliwell and Gutteridge,
1989; Oloruntola et al. 2018; Oloruntola et al., 2019). This might also be related to the metabolic
rate of the liver is a detoxifying organ in attempt to reduce certain elements of anti-nutritional
factors (Bone, 1979; Sese, 2014) thereby indicating the presence of lesions through detofication
process.

Taylor et al. (2018) also noted that, an imbalance in hepatic lipid metabolism, deposition, or de
novo synthesis promotes lipid buildup in hepatocytes as an initial stage of non-alcoholic fatty
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liver (NAFL). Result of this study on liver lesions may be attributed to an imbalance in hepatic
lipid metabolism, deposition and syntheses as well as iron break breakdown deposition as opined
by Taylor et al. (2018). Result of this study may also be attributed to the opined observed report
of Close (1993) that, there is a reduction in energy intake with increased fibre intake in diets of
monogastric animals which reduced both growth and energy utilization which may be associated
with inbalance in hepatic lipid metabolism and iron breakdown in the liver. Result of this study
might also be attributed to genetic and environmental factors as opined to contribute to lipid
accumulation in the liver (loannou, 2016; Wree, 2013)

Although, histological diagnosis of the liver revealed that, there was no significant (P>0.05)
clinical haemorrhage observed in all the treatment groups. Ismail and Elwan (2017) posited that,
low and decreased levels of albumin are also found in chronic liver disease (cirrhosis), oedema
and also nephritic syndrome where, it is lost in urine since intravascular oncotic pressure is
higher than the pressure in extravascular space however, results of this study disagreed with the
low and decreased levels of albumin concentrition with increased replacement levels. Result of
this study corroborated with work of Sorbi et al. (1999) who revealed mean AST to ALT ratios of
0.7, 0.9 and 1.4 for rabbits with no fibrosis, mild fibrosis or cirrhosis respectively. This finding is
concomitant with Domingo (1987) who reported that, there are no significant (P>0.05) absolute
or relative histopathological differences in the studied organs (brain, heart, lungs, kidney, liver
and spleen) between the treated animals and controls in short-term exposure to aluminum.

Also, Kupffer cells which appeared between the hepatocytes as spindle-shaped cells were more
pronounced in the experimental test diets (YCPCM based diets) compared to control diet. These
cells act as an effective particulate filtration system in the liver tissue to prevent bacteria and
other foreign materials from penetrating the central vein to the systemic circulation. This is due
mainly to the phagocytic activity of Kupffer cells as opined by Ismail and Elwan (2017) which
might explain the better immunity of treated rabbits (YCPCM based diets) compared to growing
rabbits on control diet in terms of higher plasma globulin level due to the effectiveness of the test
ingredient (YCPCM). This study on histopathological finding of the liver showed a better
preserved structural integrity of the liver tissues in tested diets (YCPCM based diets) than the
control diet.

4.2.5. The Kidney

Kidney histological examination of growing rabbits revealed the presence of significant
lesion/necrosis at T1, T2 and T3 with mild/moderate significant lesions/necrosis at T5 and T6 and
non significant lesion/necrosis at T4. Result of this study on kidney lesions/necrosis could not be
attributed to the effect of the experimental test ingredient (YCPCM) and it ineffectiveness in
processing method since higher replacement levels of the experimental treatment groups showed
certain levels of non/less kidney dysfunction/abnormalities. This finding is similar (at lower
replacement levels of the test diets) but disagreed (at higher replacement levels of the test diets)
with Domingo (1987) who reported that, there are no significant absolute or relative
histopathological difference in the studied organs (brain, heart, lungs, kidney, liver and spleen)
between the treated animals and controls in short-term exposure to aluminum.

Findings on histological examination of the kidney of the experimental rabbits adjudged the
inconsistent non significant decrease in serum enzymes of the experimental animals. Animals on
control diet, T2 and T3 showed more of kidney alterations (necrosis/lesions) which were diffused
across the experimental diets with non alterations at T4 and less alterations at T5 and T6
respectively. This may probably be an indication that, the toxins produced by anti-nutritional
factors (anti-nutrient) of the experimental diets with increased replacement levels were
insignificant with a non significant effect on the experimental animals due to effective processed
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of the test ingredient (YCPCM) which maybe an indication of protein superiority (high quality)
in YCPCM based diets as opined by Esonu et al. (2001) and Etim and Oguike (2011).

Result of this study might also be supported with none elevated blood creatinine adjudged as
diagnostic of impaired renal function (Henry, 2001) and urea which is known to detect any
abnormality of the kidney (Kamath et al., 2001). This is also ostensibly due to the biological
activities of alkaloid and saponin presence in the test ingredient (YCPCM) which may have
contributed to the enhancement of the experimental animal’s health status, thus reconfirming the
study of Mahato et al. (1988); Eleazu et al. (2013) and Lawal et al. (2014) who reported that,
alkaloid and saponin in plant acted as therapeutic, antimicrobial, ant-inflammation and inhibiting
factors thereby, performing anti-cytotoxic activities. Result of this study also corroborated with
Shinkut et al. (2016) who reported a preserved structural integrity of the rabbit kidney (buck)
with a decreased in serum enzyme of the experimental diets with an increased dietary
replacement levels and Soetan et al. (2017) who reported an inconsistent decreased in rat
enzymes with a preserved kidney integrity.

5. CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusions
From the results obtained, it can be concluded that;

e The YCPCM is a good alternate feedstuff in replacing maize as energy source in diets of
growing rabbits

e YCPCM used in this study had no deleterious effects on serum biochemical indices of
the growing rabbits

e The use of YCPCM in this study did not have any major significant effect or
degenerative changes on histological organs of growing rabbits evaluated

5.2. Recommendations

e Based on the conclusion drawn from the study, 100%YCPCM inclusion is recommended
to rabbit farmers and nutritionists for normal health and physiological status of rabbits

e Further research is required to determine other appropriate processing methods of
YCPCM that will enhance its potential as feed resource in growing rabbit’s production

REFERENCES

[1]  Adeniji, A.A. and Ehinmidu, O.M. (2007). Effect of feeding pullet Chicks, cotton seed cake with or
without fishmeal supplementation. International Journal of Poultry Science, 6(11): 818-821,

[2] Ajuonuma, C.O. and Uchendu, C.I. (2013). Effect of processed cassava peel meal on the
haematology of pullets. Journal of Agriculture and Veterinary Science, 6(3):27-29.

[3] Akinmutimi, A.H. (2006). Nutritive value of raw andprocessed Jack fruit seed (Artocarpu
heterophyllus): Chemical analysis. Agricultural Journal, 1:266-271

[4]  Akinmutimi, A.H., Odoelam, V.O.and Obasiekong, S.F. (2006). Effect of replacing maize with ripe
plantain and yam peels in the diet of weaner rabbits. Journal of Animal Veterinary Advances, 5:
737-740.

[5]  Akinmutimi, A.H. and Anakebe, O.C. (2008). Performance of weaner rabbits fed graded levels of
yam and sweet potato peel meal in place of maize base diets. Pakistan Journal of
Nutrition,7(5):700-704.

[6]  Akinmutimi, A.H. and Onen, G.E. (2008). The response of broiler finisher birds fed graded levels of
yam peel meal in place of maize based diet. International Journal of Poultry Science, 7: 474-477.

58



[7]

8]
[9]

[10]
[11]
[12]
[13]
[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]
[30]

Agricultural Science: An International journal (AGRIJ), Vol.1, No.2, 2024

Amao, O.A. (2009). Growth response and reproductive characteristics of rabbit buck fed cottonseed

cake-based diets supplemented with vitamin E. Ph. D Thesis, University of Ibadan, Ibadan Nigeria.

Amy, E.H. (2010). Nutritional requirement for rabbit. Shur-gain, nutreco Canada inc.

Anhwange, B.A., Ugye, J.T. and Nyiatagher, T.D. (2009). Chemical composition of Musa sapietum

peels. Electronic Journal of Environmental, Agricultural and Food Chemistry, 86: 437 — 444,

AOAC.(1990). Association of Official and Analytical Chemists methods of analysis. Published by

the Association of Official and Analytical Chemists. (15" Edition).Washington, D.C.

Aro, S.0., Aletor, V.A., Tewe, O0.0. and Agbede, J.O. (2010). Nutritional potentials of cassava

tuber wastes: A case

study of a cassava starch processing factory in South-western Nigeria. Livestock Resource for Rural

Development, 22(11).

Bone, E.J. (1979). Anatomy and Physiology of Farm Animals. Reston, USA.

Burnett, N., Mathura, K., Metivier, K.S., Holder, R.B., Brown, G. and Campbell, M. (2006). An

investigation into haematological and serum chemistry parameters of rabbits in Trinidad. World

Rabbit Science, 14: 175 —187.

Cesta M.F. (2006). Normal structure, function, and histology of the spleen, Toxicologic pathology,

34 (5): 455-465.

Close, W. (1993). Fibrous diet for pigs. Amnimal production in developing countries (Editors: M.

Gills, E. Owen, G.E. Pollot and T.L.J. Lawrence), British Society of Animal Production Occasioned

Publication No. 16, pp. 107-117.

Cordell, G.A., Quinn-Beattie, M.L. and Farnsworth, N.R. (2001). The potential of alkaloids in
drug discovery. Phytothermal Research,15: 183-205.

Domingo J.L. (1987): “Nutritional and toxicological effects of short-term ingestion of aluminium by

the rat”. Research Communication in Chemical Pathology and Pharmacology, 56: 409-419.

Ekpo, J.S., Etim, N.N., Eyo, G.D., Offiong, E.A. and Udo, M.D. (2015). Performance and

Haematological Profiles of Crossbred Male Rabbits Fed Yam and Cassava By-Products in the

Humid Tropics. American Journal of Experimental Agriculture, 8(2):93-98.

Eleazu ,C.O., Kolawole, S. and Awa, E . (2013). Phytochemical Composition and Antifungal

Actions of Aqueous and Ethanolic Extracts of the Peels of two Yam Varieties. Medicinal Aromatic

Plants. National Root Crops Research Institute, Umudike, Nigeria, 2(4):1-4.

Etim, N. N and Oguike, M. A. (2011). Haematological and serum biochemistry of rabbits fed

Aspilia Africana leaf meal based — diets. Nigerian Journal of Agriculture, Food and Environment,

7(4):121-127

Esonu, B.O., Emenalom, 0O.0., Udedibie, A.B.l., Berbert, U., Ekpor, C.F., Okoli, E.C. an

Iheukwumere, F.C. (2001). Performance and chemistry of weaner pigs fed raw mucuna bean

(Velvet bean) meal. Tropical Animal Production Investment, 4:49-54.

Ewuola E.O., Ogunlade J.T., Gbore, F.A., Salako A.O., ldahor K.O., Egbunike G.N. (2003).

Performance Evaluation and organ Histology of Rabbits fed Fusarium Verticillioides culture

material. Tropical Animal Production Investment 6: 111-119

Ewuola, E.O. (2009). Organs traits and histopathology of rabbits fed varied levels of dietary

fuminisin B. Journal of Animal Physiology and Animal Nutrition, 93:726-731

FAO, (2001). Proceedings of the Validation Forum on the Global Cassava Development Strategy.

Food and Agricultural Organization of the United Nations. International Fund for Agricultural

Development, Rome. pp.65

Garba, Y. and Mohammed, L. (2015). Haematology and Serum Biochemical Profile of Weaner

Rabbits Fed Yam Peels at Graded levels as a Replacement for Maize.International Journal of

Scientific Research in Science, Engineering and Technology, 1(5):2394-4099

Ghbenge, A.A. and Ikurior, S.A. (2019). The effect of grain type on growth performance and

economics production of rabbits. I0SR Journal of Agriculture and Veterinary Science (IOSR-

JAVS), 12(10)2:17-23

Gbenge, A.A., Kaankuka, F.G. and Tuleun, C.D. (2021). Proximate composition and response of

growing rabbits fed sundried yam-cassava peel composite meal as replacement for maize. Nigerian

Journal of Animal Science, 23(3): 167-176

Haln, S.K. and Keyser (1985). Cassava: a basic food in Africa. Outlook In Agriculture. 4:95-100

Halliwell, B.E. and Gutteridge, J.M.C. (1989). Lipid peroxidation: A radical chain reaction, free
radical in biology and medicine, (2" ed., Pp. 188-218). New York: Oxford University Press.

59



[31]
[32]
[33]

[34]
[35]
[36]
[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Agricultural Science: An International journal (AGRIJ), Vol.1, No.2, 2024

Harcourt-Brown, F. (2002). Textbook of Rabbit Medicine, Oxford: Butterworth: Heinemann

Henry, J.B. (2001). 20" ed. Philadelphia, PA: W. B. Saunders Company. Clinical diagnosis and
management by laboratory methods

Henry, A.J., Ozung, P.O.and Udoh, P.I. (2017). Haematological profile and serum biochemical
indices of weaned rabbits fed pawpaw leaves (carica papaya) as supplements to corn — soybean
meal basal diet. Global Journal of Pure and Applied Sciences, 23: 21-25

Hollman, P.C.H. (1997). Bioavailability of flavonoids. European Journal of Clinical Nutrition, 51:
566-569.

Humason, G. L. (1972). Animal tissue techniques, 3" edition. Freeman and company San-Francisco.
Pp.156-182.

IITA (International Institute of Tropical Agriculture) (2014). IITA Annual Report International
Institute of Tropical Agriculture, Ibadan, Nigeria.

loannou, G.N. (2016). The role of cholesterol in the pathogenesis of NASH. Trends Endocrinol
Metab. 27:84-95.

Ismail, Z.S.H. and Elwan, H.A.M. (2017). Biochemical and histological alterations in liver and
kidney of growing rabbits fed on overabundant dried citrus limon. Egypt Poultry Science, 37(2):
491-504.

lyeghe-Erakpotobor, G.T. (2009), Performance of rabbits on stylo and groundnut haulms. Nigerian
Journal of Animal Production, 36(2):288- 296.

Kumar, R. (1991). Antinutritional Factors, the Potential risks of toxicity and methods to alleviate
them. Proceeding of FAO Expert Consultation held at the Malaysian Agricultural Research and
Development Institute, Kuala Lumpur, Malaysia. October 14" -18

Lawal, B., Ossai, P.C., Shittu, O.K. and Abubakar, A.N. (2014). Evaluation of phytochemicals,
proximate, minerals and anti-nutritional compositions of yam peel, maize chaff and bean coat.
International Journal of Applied Biological Research, 6(2):21- 37

Lei, Y., Guanghui, Z.X.W., Yingting, W., Xialu, L., Fangfang, Y., Lammi, M. J. (2017). Cellular
responses to T-2 toxin and/ or deoxynivalenol that induce cartilage damage are not specific to
chondrocytes. Scientific Reports, 7;22 - 31.

Luna, L.G. (1968). Manual of histologic staining methods of the armed forces institute of pathology,
McGraw-Hill Book Co. New York. Pp. 15-17.

Mahato S.B., Sarkar, S.K., Poddar G. (1988). Treterpenoidsaponins. Phytochemistry, 27:3037-3067.
Manzano, R.M., Mascarett, R.S., Carrer, V., Haddad, L.B., Fernandes, A.R., Reyes, A.M.A and
Rebello, C.M. (2014). A Hyperoxic Lung Injury Model in Premature Rabbits. The Influence of
Different Gestational Ages and Oxygen Concentration, PL0S ONE 9(4): e95844.
doi:10.1371/journal.pone.0095844

Mohammed, G., Joseph, U., Igwebuike, B.S., Adamu, L.G., Ashiekh, S.S. Garba, U. and Kolo, M.
(2015). Effect of Dietary Replacement of Maize with Yam and Irish potato peel meals on the
Growth and Economic Performance of Growing Rabbits.An International Journal of the Nigerian
Society for Experimental Biology,27(2):106-110

Obadoni, B.O. and Ochuko, P.O. (2001). Phytochemical studies and comparative efficacy of the
crude extracts of some homeostatic plants in Edo and Delta States of Nigeria. Global Journal of
Pure and Applied Science. 8:203-208.

Olomu, J.M. (1995). Monogastric animal nutrition: principle and practices. 1% Edn, A Jachem
Publisher, Benin City, Nigeria. Pp.1-3

Oloruntola, O.D., Agbede, J.O., Onibi, G.E.and Igbasan, F.A. (2016). Replacement value of rumen
liquor fermented cassava peels for maize in growingrabbit diet. Archieves Zootechnology,65(249):
89-97.

Oloruntola, O.D., Ayodele, S.O., Adeyeye, S.O., aand Agbede, J.O. (2018). Performance, haemato-
biochemical indices and antioxidant status of growing rabbits fed on diets supplemented with
Mucuna pruriens leaf meal. World Rabbit Science, 26:277-285.

Oloruntola, O.D., Ayodele, S.0O., Jimoh, O.A. and Agbede, J.O. (2019). Dietary cassava peel meal,
methionione andmulti-enzyme supplementation in rabbits’ nutrition: effect on growth, digestibility
and carcass traits. The Journal of Basic and Applied Zoology, Pp. 80-84

Oluremi, O.LLA. and Nwosu, A. (2002). The effects of cassava peels on weanling rabbit. The
Journal of Food Technology in Africa, 7(1).

60



[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Agricultural Science: An International journal (AGRIJ), Vol.1, No.2, 2024

Oluremi, O.1.A., Ngi, J. Andrew, I.A. (2007). Evaluation of the nutritive potential of the peels of
some Citrus fruit varieties as feedstuff in livestock production. Pakistan Journal of Nutrition,
6(6):653-656.

Olurotimi, A.O., Oluwatoyin, O.0., Cletus, O.0., Aliyu, M.Y., Adewumi, K.M., Omotugba, S.K.
and Nyam, E.D. (2012). Influence of processing cassava peels on the hydrogen cyanide
concentration, nutritive value and performance of growing rabbits, Tropical Animal Health
Production. 44:285-291

Onwuka, G.l. (2005). Food analysis and instrumentation; theory and practice. Nephthalic Prints,
Surulere, Lagos, Nigeria, 219pp.

Rahmoun, D.E., Fares, M.A., Bouzebda-Afri, F.B. and Driss, K.H. (2019). Anatomical and
histological study of the rabbit spleen development in the postnatal period in Algeria. Journal of
Animal Feed Resource, 9(2): 44-50.

SAS, (2008).SAS Users Guide Statistics, SAS inc. Cary, North Califonia, 2008 edn.Seed Storage
Compounds: Biosynthesis, Interactions and Manipulation, Oxford, UK, Pp.175-190.

Salawu, S.0., Udi, E., Akindahunsi, A.A., Boligon, A.A. and Athayde, M.L. (2015). Antioxidant
potential, phenolic profile and nutrient composition of flesh and peels from Nigerian white and
purple skinned sweet potato (Ipomea batatas L. Asian Journal of Plant Science and Research,
5(5):14-23

Sese, B.T., Okpeku, M. and Igirigi, A. (2014). Impact of Tropical Velvet Bean (Mucuna utilis) Leaf
Meal on Performance, Organ Weight and Haematological Indices of Young Rabbits. Journal of
Animal Science Advance, 4(4):777-786.

Shinkut, M., Rekwot, P.I., Nwannenna, I.A., Sambo, S.J., Bugau,J.S., Haruna, M.J. (2016). Serum
Enzymes and Histopathology of Rabbit Bucks fed Diets Supplemented with Allium sativum
(Garlic). IOSR Journal of Agriculture and Veterinary Science (IOSR-JAVS), 9(6)2:91-95

Soetan, K.O., Akinrinde, A.S. and Ajibade, T.O. (2013). Preliminary studies on the haematological
parameters of cockerels fed raw and processed guinea corn (Sorghum bicolor). Proceedings of 38"
Annual Conference of Nigerian Society for Animal Production (ASAN), Pp. 49-52.

Sorbi, D., Boynton, J. and Lindor, K.D. (1999). The ratio of aspartate Amino-transferase to alanine
aminotransferase: potential value in differentiating nonalcoholic steatohepatitis from alcoholic liver
disease. American Journal of Gastroenterology, 94:1018-22.

Steel, R.G.D. and Torrie, S.H. (1990). Principles and Procedure of Statistic. 2™ (Edn), McGraw-
Hill, New York.

TAC, (2011). Home page (http://www.nist.gov/tac/2011).

Tewe, O.0., Job, T.A. and Oyenuga, V.A. (1976). Compostion of two local varieties of cassava and
the effect of processing on their hydrocyanic acid content by rat. Nigerian Journal of Animal
Production, 3(2):60-66.

Tijjani, I.M., Bello, I., Aliyu, A., Olunnshe, T. and Logun, Z. (2009). Phytochemical and anti-
bacterial study of root extract cochlospermum tinctoricm. American Research Journal of Medicinal
Plant, 3:16 — 22.

Tolleson, W.H., Dooley, K.L. Sheldon, W.G. Thurman, J.T. Bucei, J.D. and Haward,
P.C.(1996).The mycotoxin induced Fuminsin apoptosisin cultural human cells and livers and
kidneys of rats. Advance Experimental Medical Biology, 392:237-250

Taylor, E., Huang, N., Bodde, J., Ellison, A., Killiany, R., Bachschmid, M.M. and Hamilton,
J.(2018). MRI of atherosclerosis and fatty liver disease in cholesterol fed rabbits. Journal of
translational Medicine, 16:2-15, https://doi.org/10.1186/s12967-018-1587-3

Tuleun, C.D., Adenkola, A.Y. and Orayaga, K.T. (2011). Natural fermented Mucuna seed meal
based diets: Effect on performance and carcass characteristics of broiler chickens. Resource
Journal of Poultry Science, 4(4):50 — 55.

Uchewa, E.N., Orogwu, C.E. and Nwakpu, P.E. (2014). Effect of Yam Peel Meal (YPM)
Replacement for Maize on the Growth Performance and Carcass Traits of Weaner Rabbits.
International Journal of Agriculture Innovations and Research, 2(4):2319-1473.

Ukanwoko, A.l. and J. Nwachukwu (2017). Nutrient and Anti-Nutritional Composition of Crop
Residues and Kitchen Wastes Fed to Small Ruminants in Choba, Port Harcourt, Greener Journal of
Agricultural Sciences, 7(2):54-59

Unigwe, C.R., Raji, A.M., Popoola, A.M., Balogun, F.A., Adekunle, F.O and Nwokwu, G.N.
(2017). Effect of Different Processing Methods on the Proximate Composition of Cassava Peels,
Journal of Plant and Animal Sciences, 2(1):19-25

61



Agricultural Science: An International journal (AGRIJ), Vol.1, No.2, 2024

[73] Wree, A, Broderick, L., Canbay, A., Hoffman, H.M., Feldstein, A.E. (2013). NAFLD to NASH to
cirrhosis, new insights into disease mechanisms. National Reserved on Gastroenterology and
Hepatology, 10:6-27.

[74] Yusuf, K.O., Ajeigbe, O.M., Oyebo, A.T., Aderinboye, R.Y. and Onwuka, C.F.I. (2017). Nutrients
and anti- nutrients content of some crop by-products and residues for ruminant feeding in Nigeria.
Journal Animal Production Resource,29(1):321-334

[75] Zahid, I.A., Lohdi, L.A., Rehman, N. and Akhtar, M.S. (2002). Effects of gossypol on micrometry
of teddy male goats. Pakistan Veterinary Journal, 22 (3): 101-104.

62



	2.1. Experimental Site and Location
	2.3. Experimental Design and Management of Animals

