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Abstract— The histology of selected organs of twenty four (24) Male West African dwarf sheep was 

investigated. The animals were randomly distributed to four dietary treatments, each treatment had six (6) 

replicates in a completely randomised design, under a good animal procedures for twelve (12) weeks. Four 

(4) experimental diets T1, T2, T3 and T4 tagged Baobab Seed meal (BSM) at inclusion levels of  0%, 2%, 4% 

and 6%, respectively was offered to the experimental animals. Representative from each treatment was 

randomly selected and weighed before slaughter to collect selected tissue samples (testis, liver, spleen and 

tracheal) for histopathological examinations. The inclusion of BSM in the diet of WAD sheep at 4% caused a 

ruptured seminiferous tubules and release of immature sperm cells, with liver lesion that reflects large and 

small fat vacuoles (steatosis), a characteristic of focal nodular hyperplasia or hepatocellular carcinomia. The 

sinusoids were not well defined surrounded by eosinophilic particles. The results also showed the presence of 

normal lymphoid follicles with a germinal centre, cartilage of trachea with areas of hyaline chondrocytes 

depletion as well as loss of mucosa layers were observed for WAD sheep at 4% inclusion level. At 2% 

inclusion levels, normal characteristics of a normal animal were observed on selected tissue samples. The 

experimental diets at 2% inclusion levels showed normal seminiferous tubules with the release of mature 

sperm cells; no lesion was observed, the testis, liver, spleen and tracheal were all normal. 2% inclusion level 

of BSM had positive effects on the experimental animals and a such recommended for inclusion in the diets 

of WAD sheep. 
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I. INTRODUCTION 

The increase in world population especially in developing countries like Nigeria calls for urgent improvement 

in livestock production. It is believed that deficiency of animal proteins is one serious nutritional problem that 

needs urgent intervention in Nigeria and other African countries (Okah et al., 2012). Small size, slow rate of 

growth and poor productive and reproductive performance of livestock in Nigeria are accounted for the poor 

consumption of protein of animal origin. Animal proteins content in diets of most Nigerians are very low and 

have reached a crisis level. Average consumption of animal protein in Nigeria is estimated at 4.5g/head/day as 

against the minimum requirement of 35g/head/day recommended by the Food and Agricultural Organization of 

mailto:okunlolado@gmail.com


 cognizancejournal.com 

Okunlola D.O et al, Cognizance Journal of Multidisciplinary Studies, Vol.4, Issue.6, June 2024, pg. 619-629 

(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal) 

ISSN: 0976-7797 

Impact Factor: 4.843 

Index Copernicus Value (ICV) = 77.57 
 

©2024, Cognizance Journal, cognizancejournal.com, All Rights Reserved                  620 

the United Nation (Atsu, 2002). Sheep and goats are capable of improving the low animal protein intake by man 

in developing nations like Nigeria (Fajemisin et al., 2010).  

Sheep are small ruminants that have special attributes over other livestock resources. They are more adapted 

to broad ranges of environment, have short generation cycles, and have a high reproductive rate which leads to 

high production efficiency and poor people can afford them with less cost (Seare, 2007). There are four main 

breeds or races of sheep native to Nigeria, the Balami, Uda, Yankasa, and West African Dwarf (WAD) (Adu 

and Ngere, 1979). Nigeria has a population of about 8 to 13.2 million sheep out of which about 3.4 million are 

found in the Southern/humid region and the larger proportion of the animal in the Northern region of the country. 

Out of these four major breeds of sheep in the country, the WAD breed is common in the Southern region 

against the widespread of Balami, Uda, and Yakansa breeds in the Northern region of the country (Lawal-

Adebowale, 2012).  

The need for animal protein by the ever-increasing human population requires domestication of non-common 

breeds such as Balami to other zones of the country to complement the population of native breed which is 

mainly West African Dwarf. Aside breed, quality of feed offered to domestic animals determines to a larger 

extent, the performance of such animal (Okunlola et al., 2021). Ruminant livestock farmers are not able to 

adequately feed their animals with high quality forage all the year round due to seasonal fluctuations in feed 

availability (Adebisi et al., 2019). In Nigeria, during the rainy seasons, there exists abundant resource of forage 

species for livestock feeding. However, the scenario is quite different during the dry season as most of the 

forage species dry up. A more critical situation is experienced in the Northern parts of the country where 

ruminant livestock species like cattle, sheep and goats are in greater numbers. This often times heralds 

communal clashes and at the height of it; farmers-herder crises which in numerous cases has caused loss of lives. 

Grasses which are the most abundant basal feed for small ruminants most times dry up during the dry season 

and become dormant, except they are irrigated (Lakpini, 2002). More so, in areas where some forage species 

survive, they are usually in short supply, fibrous and lignified with low protein values leading to poor 

digestibility and significant weight losses of the animals (Babayemi et al., 2003).  

Limited supply of feed all year round is an important challenge that necessitates drastic measures to mitigate 

its debilitating effects on sheep production. Supplementation with concentrate diets is one potent solution to 

ameliorate this menace, but the high cost of conventional feedstuff impedes this measure. Reports have 

indicated that lots of less popular native crops species of which baobab is one are high in nutrients and could 

possibly relieve critical food shortages if given adequate promotion and research attention (Murray, et al., 2001). 

Longvah et al. (2000) suggested that toxicological evaluation and methods of processing that will enhance their 

use as food/feed ingredient are necessary in order to achieve optimum utilization. Many studies have evaluated 

the use of baobab for the supplementation of ruminants (Ilori, et al., 2013; Okunlola, et al., 2015). 

Baobab tree (Adansonia digitata L.) and its related species belong to the family of Malvacea (Alverson et al., 

1999). It is deciduous tree having a peculiar growth structure consisting of a massive, bottle-shaped trunk and 

relatively sparse canopy and reaches heights of up to 25 m high and can live for thousands of years (Gebauer et 

al., 2002). Baobabs trees are widespread all over the hot, drier regions of tropical Africa and are prevalent south 

of the Sahara and are commonly considered as an African symbol (Gebauer et al., 2002). The tree is well 

adapted to the arid parts of Central Africa and widely spread in the savannah regions of Nigeria (FAO, 1988). 

The bark, leaves and fruits are used in many parts of Africa as food and in traditional medicine. Baobab seeds 

are rich in protein and contains substantial amount of energy (Mwale et al., 2008). Baobab seed meal has been 

reported to contain 19.50% CP, 15.60% CF, 13.40% EE, 44.60% NFE and 3.10% ash (Oyeleke et al., 2012). 

The whole seeds are also said to contain 20.13% CP, 7.89% CF, 24.72% EE, 39.90% NFE and 7.36% ash 

(Danbature et al., 2014). Though richly endowed nutritionally, Belewu et al. (2007) reported that baobab seeds 

also contain oxalates, phytates and saponins. Baobab seeds in addition contain 3-7% tannin and saponins, 2% 

phytate and 10% oxalate (Chisoro et al., 2017). Although the anti-nutritional factors present in the baobab seeds 

may not pose a challenge to ruminants as they have capacity to handle to some extent, better utilization can be 

ensured if the seeds are processed (Gurbuz and Alarslan, 2017). Ilori et al. (2013) recommended maximum 

inclusion level of 10 % baobab whole fruit for optimum performance of WAD goats. Baobab pulp and seed at 

30% level of inclusion gave better milk mineral composition from Red Sokoto goats while only 20% inclusion 

in the diet of Red Sokoto goats was recommended for highest milk yield (Okunlola et al., 2015). Earlier 

researches on the use of baobab (Adasonia digitata) in feeding small ruminant focused on goats and utilized 

edible parts such as leaves and pulps. 
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Internal Organs are the power houses of every activities in animal physiological processes and existence. The 

effects of whatever ingested by animals on these organs determines the performance of the animals. Hence the 

need to investigate the impact of feed materials on internal organs of the animals. Most feed resources requires 

further processing to unlock their nutritional potentials for absorption and utilization by animals. The processing 

methods varies from one feed resource to another, depending on the nature of the focused feed resource. These 

processing methods includes but not limited to sun drying, roasting, boiling, chemical treatment among others. 

This study examined the effect of Boiled Baobab Seed meal (BBSM) supplement on histological changes of 

selected organs (tissue) of West African Dwarf sheep. 

 

II. MATERIALS AND METHODS 

Location of the Experiment 

The study was conducted at the Small Ruminant Unit of the Teaching and Research Farm and Animal 

Nutrition and Biotechnology Laboratory of Ladoke Akintola University of Technology, Ogbomoso, Oyo State, 

a derived savannah zone of Nigeria, located on latitude 18°15'N of the equator and longitude 4°5'E of the 

Greenwich meridian (Ojedapo et al. 2009).  

 

Collection of Test Ingredient (Baobab fruit –Adansonia digitata) 

The baobab fruits was gathered from rural communities in Ogbomoso on longitude 4
o
5’ East of the 

Greenwich Meridian and Latitude 8
o
7’ North of the equator in the Derived Savannah zone of Nigeria.. The fruits 

were picked from the ground because matured fruits would fall naturally from the parent tree. The outer 

covering of the fruits was carefully scraped to avoid contamination with soil during processing. The scraped 

fruits were cracked and the pulp together with seeds was removed, soaked and washed thoroughly to remove the 

pulp from the seeds. Clean seeds was boiled for seven (7) hours, thereafter dehaulled and air dried for seven (7) 

days. The seeds was later milled and stored for use in the course of the experiment. Samples were taken for 

laboratory analysis. 

 

Laboratory Examinations of the Test Ingredient and Research Diets 

Laboratory examinations of the research diets which include Determination of the chemical compositions of 

the Test Ingredient, Research diets, mineral composition and anti nutritional factors was out using the method of 

AOAC (2005). 

 

Experiment Animals and Management  

A total of thirty-two (32) West African dwarf sheep were sourced from villages around Iwo town, in Osun 

State, Nigeria for the study. Good health procedures were applied to the animals before the commencement of 

the study. On arrival, the animals were vaccinated and acclimatized using standard procedures.  

 

Experimental diets and feeding 

Four (4) experimental diets tagged Boiled Baobab Seed Meal (BBSM) was formulated for the study. Dried 

baobab seed milled was included at varying levels of 0kg, 2kg, 4kg and 6kg respectively, to form four (4) 

experimental diets (T1, T2, T3 and T4). Other components of the experimental feed include Rice bran, Cassava 

peel, Salt, Di-calcium phosphate (DCP), Palm kernel cake (PKC) and premix. Samples of the four diets was 

taken laboratory analysis. The animals were randomly distributed to the four dietary treatments comprising of 

eight (8) animals in four replicates in individual pen. Experimental diets was offered to the animals at 4% body 

weight between the hours of 6:00pm to 9:00am daily. Intake of each animal was taken daily to determine the 

feed intake of each animal. The Orts was measured daily throughout the period of the experiment to ascertain 

the intake of each animal. Experimental animals were allowed to graze on a well partitioned guinea grass 

(Panicum maximum) paddock. Fresh water was offered to the experimental animals ad-libitum throughout the 

period of the experiment. 

 

Histology Examination 

At the end of the 12 weeks period, representative male animals were randomly selected and weighed before 

slaughter to collect selected tissue samples (testis, liver, spleen and tracheal) for histology examinations 

following standard procedures. The results was described accordingly. 
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Duration of Experiment  
Twelve (12) weeks 

 

Statistical Analysis 

Data obtained from nutrient composition of boiled baobab seed and experimental diets were subjected to 

analysis of variance (ANOVA) using the procedure of SAS (2003) to determine the effect of dietary treatments 

on the various parameters studied. Significant means were separated using Duncan's multiple range test of the 

same software. 

 

 

Table 1: Gross composition of experimental diets 

T1= Diet without Baobab seed meal , T2= Diet with 2% Baobab seed meal  

T3 = Diet with 4% Baobab seed meal, T4= Diet with 6% Baobab seed meal 

 

 

III. RESULTS AND DISCUSSION 

Reproductive performance depends upon the normal structure and functions of genital organs of an animal 

(Siddiqui et al., 2005). Egbunike et al. (1976) reported that morphometric analysis on the testis of any species or 

breed is necessary in assessing and estimating qualitative changes in testicular components and spermatogenic 

functions. The observed pseudostratified testicular tissues made up of seminiferous tubules with blood vessels in 

WAD sheep fed diet without BSM indicates a normal arrangement of pseudostratified testicular tissue in the 

WAD sheep. The presence of seminiferous tubules and blood vessels suggests normal testicular function and 

blood supply. This is important for the production of sperm cells and the overall reproductive health of the 

WAD sheep. WAD sheep fed diet with 2% BSM exhibits testicular tissues with some ruptured seminiferous 

tubules releasing immature sperm cells with poor morphology which collectively suggest a potential issue with 

the reproductive health of the WAD sheep. The ruptured seminiferous tubules and release of immature sperm 

cells with poor morphology may indicate factors such as testicular trauma, infection, hormonal imbalances, or 

other underlying conditions affecting spermatogenesis. The observation of atrophic testicular tissue with 

degenerated seminiferous tubules associated with loss of tubular epithelium for WAD diet with 4% BSM is 

experiencing testicular dysfunction or damage, resulting in atrophic and degenerated testicular tissue. The 

presence of forced spermiogenesis or systemic infections may be contributing factors to the observed changes. 

The liver is one of the most vital organs in the animal’s body. It plays a key role in the metabolism of many 

endogenous and exogenous substances and as a result, is one of the frequently affected organs in a diseased 

body (Alawa et al., 2011). Any disease of liver can prove fatal for the animal owing to its imperative role in the 

body. The normal hepatic tissue histoarchitecture: normal liver section showing central vein and normal 

hepatocytes with normal radial arrangement observed in WAD sheep fed diet without baobab seed in this study 

did not suggest a typical and healthy histological appearance of liver, with no apparent abnormalities or 

disruptions in the normal tissue architecture. The above observation is valid for WAD sheep fed diet with 2% 

BSM except for the presence of eosinophilic granules on blood which might be due to the accumulation of 

certain substance in the blood vessels or a normal physiological response. WAD sheep fed 4% BSM had liver 

lesion that reflects large and small fat vacuoles (steatosis) characteristics of focal nodular hyperplasia or 

hepatocellular carcinomia. The sinusoids were not well defined surrounded by eosinophilic particles. This 

observation is suggesting abnormality in the liver tissue. 

Ingredients (%) T1 

(BSM-0) 

T2 

(BSM-2%) 

T3 

(BSM-4%) 

T4 

(BSM-6%) 

Baobab seed meal 0.00 2.00 4.00 6.00 

Rice bran  67.00 65.00 63.00 61.00 

Cassava peel 25.00 25.00 25.00 25.00 

Salt  1.00 1.00 1.00 1.00 

Di-calcium phosphate  1.00 1.00 1.00 1.00 

Palm Kernel Cake (PKC) 5.00 5.00 5.00 5.00 

Ruminant premix  1.00 1.00 1.00 1.00 

TOTAL  100.00 100.00 100.00 100.00 
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Spleen is the largest and major secondary lymphatic organ present in all vertebrates responding 

immunologically to antigens circulating in blood, serving as filter for the blood and preserves iron for use in 

haemoglobin synthesis (Samuelson, 2007). These important functions are mediated by the peculiar stroma and 

parenchyma components (Onkar and Govardhan, 2013). The spleen tissue of WAD sheep fed diet without BSM 

exhibits normal features of the spleen's immune architecture. The presence of periarteriolar lymphocyte sheaths 

and lymphoid follicles with a germinal center indicates a healthy immune response, which is crucial for the 

sheep's immune system to function effectively. WAD sheep fed diet with 2% BSM exhibits a notable presence 

of white pulp surrounded by periarteriolar lymphocyte sheaths. The limited presence of red pulps suggests a 

possible variation in the distribution of red blood cells within the spleen. This could be a normal variation or 

may indicate a specific condition or stage of development. The presence of normal lymphoid follicles with a 

germinal centre suggests that the spleen from the WAD Sheep fed diet with 4% BSM is functioning as expected. 

The tracheal cartilage provides structural support to the trachea, preventing its collapse during the breathing 

process. The cartilage rings maintain the trachea's shape and keep the airway open, ensuring the uninterrupted 

flow of air. The depletion of hyaline chondrocytes in WAD sheep fed diet without BSM suggests that there are 

regions within the tracheal cartilage where these cells have decreased in number or are absent. This finding 

indicates an abnormality or disruption in the normal structure and function of the cartilage. It could be indicative 

of damage, inflammation, degenerative changes, or other pathological conditions affecting the tracheal cartilage. 

The observation for WAD sheep fed diet with 2% BSM is suggesting similar implication as those fed without 

BSM. The observed Cartilage of trachea with areas of hyaline chondrocytes depletion as well as loss of mucosa 

layer for WAD sheep fed diet with 4% BSM might indicate potential respiratory issues or complications 

resulting from the observed abnormalities in the tracheal cartilage and mucosa. 

 

Table 2: Proximate composition of boiled baobab seed meal supplement  

Parameters (%) (T1) (T2) (T3) (T4) SEM 

Crude protein 14.00 C 15.75 a 14.88 B 14.88 B 1.00 

Crude fibre 20.00 B 24.00 a 20.00 B 20.00 B 0.75 

Ether extract 2.00 C 2.00 C 6.00 a 4.00 B 0.05 

Ash 6.00 B 6.02 B 8.00 A 8.01 a 0.88 

Moisture 10.00 C 18.00 a 14.00 B 14.00 B 1.00 

 
abcd

 Means within each row with different superscripts are significantly different (p<0.05) 

T1= Diet without Baobab seed meal , T2= Diet with 2% Baobab seed meal  

T3 = Diet with 4% Baobab seed meal, T4= Diet with 6% Baobab seed meal 
 

Fig 1a: Testicular Tissue 

 

Slide A: Testicular tissue section of WAD fed diet without control Baobab seed meal. This slide show a 

pseudostratified testicular tissues made up of seminiferous tubules with blood vessels. 
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Fig: 1b 

 

Slide B: Testicular tissue section of WAD fed diet with 2% Baobab seed meal. This section shows testicular 

tissues with some ruptured seminiferous tubules releasing immature sperm cells with poor morphology. Blood 

vessels are present. 

 

Fig: 1c 

 

Slide C: Testicular tissue section of WAD fed diet with 4% Baobab seed meal. This tissue section shows 

atrophic testicular tissue with degenerated seminiferous tubules associated with loss of tubular epithelium.  

 

Fig. 2a: Liver Tissue 

 

Slide A: Liver tissue section of WAD fed diet without Baobab seed meal. This section shows normal hepatic 

tissue histoarchitecture: normal liver section showing central vein and normal hepatocytes with normal radial 

arrangement. 
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Fig: 2b 

 

Slide B: Liver tissue section of WAD fed diet with 2% Baobab seed meal. This section show Normal hepatic 

tissue histoarchitecture: liver section showing central vein, hepatocytes, sinosuids, with normal radial 

arrangement and eosinophilic granules on blood vessels. 

 

Fig. 2c 

 

Slide C: Liver tissue section of WAD fed diet with 4% Baobab seed meal. This section show Liver section 

shows liver lesion that reflects large and small fat vacuoles (*) (steatosis) characteristics of focal nodular 

hyperplasia or hepatocellular carcinomia. The sinusoids were not well defined surrounded by eosinophilic 

particles. 

Fig. 3a Spleen Tissue 
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Slide A: Spleen tissue section of WAD fed diet without Baobab seed meal. This section show spleen with 

periaterolar lymphocytes sheaths and lymphoid follicles with a germinal centre. 

 

Fig. 3b 

 

Slide B: Spleen tissue section of WAD fed diet with 2% Baobab seed meal. This section show Spleen with few 

red pulps and abundance of white pulps surrounded by periaterolar lymphocytes sheaths. 

 

Fig. 3c 

 

Slide C: Spleen tissue section of WAD fed diet with 4% Baobab seed meal. This section show a normal spleen 

with lymphoid follicles with a germinal centre. 

 

Fig. 4a  Cartilage of Trachea 
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Slide A: Cartilage of trachea tissue section of WAD fed diet without Baobab seed meal. This section show a 

cartilage of trachea with areas of hyaline chondrocytes depletion. 

 

Fig. 4b 

 

Slide B: Cartilage of trachea tissue section of WAD fed diet with 2% Baobab seed meal. This section shows 

Cartilage of trachea with areas of increased hyaline chondrocytes depletion, seromucinous glands are few. 

Ulceration of epithelium with mobilization of mononuclear cells. 

 

Fig. 4c 

 

Slide C: Cartilage of trachea tissue section of WAD fed diet with 4% Baobab seed meal. Cartilageof trachea 

with areas of hyaline chondrocytes depletion as well as loss of mucosa layer. 

 

IV. CONCLUSION  

It can be concluded that the inclusion of boiled Baobab seed meal (BBSM) up to 4% in the diet of West African 

Dwarf sheep had deleterious effects on testis, liver and tracheal. The inclusion Baobab seed meal at either 2 or 

4 % had positive impact on the spleen supporting the production of red blood cells. It is therefore recommended 

that Baobab seed meal inclusion in the diet of WAD sheep should not exceed 2% to support optimal function of 

organs such as testis, liver, tracheal and spleen. 
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