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Abstract 

Background: Histopathological changes have been w idely used as biom arkers in determ ining the 

effects of pollutants on fish. Leaves of Balanites aegyptiaca, a deep-rooted, evergreen or semi-deciduous, multi-

branched, spiny tree have been reported to have pesticidal, anaesthetic and ichthyotoxic effects. This study sought to 

find out the effect of sub-lethal concentrations (5.00, 11.00, 21.00, 43.00, and 86.00 mg/L) of B. aegyptiaca on his-

topathology of gills, kidney, and liver of mixed-sex Oreochromis niloticus fingerlings  

Methods: A total of 120 O. niloticus fingerlings (m ean w eight 23±0.03 g and m ean total length 

12.50±0.39 cm) were exposed to aqueous crude leaves extract of B. aegyptiaca. The gills, kidney, and liver were ex-

cised and processed routinely for the elucidation of histopathological changes  

Results: Dose-dependent histopathological changes were observed in the three organs (gills, kidney and liver) of 

O. niloticus exposed to graded concentrations of B. aegyptiaca. Gills showed moderate to severe secondary lamel-

lae fusion, desquamation, and primary lamellae congestion while the kidney displayed mild to severe renal tubular 

epithelial cell degeneration and necrosis as well as pigmentation of renal tissues. The liver showed varying degrees 

of histo-architectural alterations such as hepatocellular degeneration and necrosis, cellular infiltrations, kupffer cell 

proliferation, portal, and sinusoidal congestions  

Conclusion: Ow ing to these histological alterations in the gills, kidney, and liver  observed in this 

study, prolonged exposure of fish to B. aegyptiaca should be discouraged to preserve fish diversity  
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1.0 INTRODUCTION 

The indiscriminate deposition of pollutants into lentic 

and lotic waters by anthropogenic activities is posing a 

momentous threat to the aquatic environment and 

causing high risk to fish and other aquatic fauna [1]. 

Some of the main surfaces exposing fish to aquatic 

toxicants are gills, kidney, and liver due to their role in 

respiration, osmoregulation, excretion, and depuration 

[1] as well as detoxification and biotransformation [2].  

Balanites aegyptiaca, commonly called desert date, 

soapberry tree, Egyptian balsam or thorn tree [3] has 

been reported to have pesticidal [4], anaesthetic [5] and 

ichthyotoxic or piscicidal [6, 7] effects. Nkunya et al., [8] 

had earlier reported stem bark of B. aegyptiaca as a fish 

poison and thus been used to catch fish in lentic and lotic 

waters around the globe [9, 7]. Nigerians are not left out 

in the use of plant materials for fishing [10].  

Histopathological studies of fish organs after exposure to 

toxicants have been used to assess disease problems [11]. 

Many authors have reported the effect of plant extracts 

on histopathology of organs of fish. Akinsanya et al., [12] 

reported histopathological alterations (proliferation of 

tissue, congestion of blood vessel, complete fusion of 

lamellae and lifting of epithelia) in gills of C. gariepinus 

after exposure to seven rich plant extracts (Piper 

guineense, Aframomum melegueta, Moringa oleifera, 

Gongronema latifolium, Azadirachta indica, Garcinia 

kola and Xylopia aethiopica). Audu et al., [13] reported 

histo-architectural distortions (hepatocellular 

degeneration; central and sinusoidal congestions) in the 

liver of C. gariepinus exposed to concentrations of 

Vernonia amygdalina. In the same vein Abalaka et al.,

[14] had earlier reported hyperaemia and severe oedema 

with fusion of lamellae in the gills of Clarias gariepinus 

exposed to ethanol extract of Adenium obesum stem 

bark. Nasiruddin et al., [15] also reported disintegration 

of gill filaments and lamellae, degeneration of 

hepatocytes and blood vessels and necrosis of the 

intestinal epithelia of Heteropneustes fossilis exposed to 

50% ethyl alcohol extract of three dry seed extracts 

(Lagerstroemia speciosa, Dipterocarpus turbinatus, and 

Hevea brasiliensis). In addition, Oluwatoyin [10] 

reported necrosis, cellular degeneration, malignancy and 

inflammation on the gills after exposure of O. niloticus to 

concentrations of Ipomoea aquatica. 

From the available literature, there is a paucity of data on 

the effects of sub-lethal concentrations of aqueous crude 

leaves extracts of B. aegyptiaca on fish organs. This study, 

therefore, sought to find out the effects of sub-lethal 

concentrations of aqueous crude leaves extract of B. 

aegyptiaca on histology of gills, kidney, and liver of 

mixed-sex O. niloticus.    

 

2.0 METHODOLOGY 

2.1 Preparation of B. aegyptiaca Leaves 

Fresh leaves of B. aegyptiaca (identified in the 

Department of Plant Science and Technology, Faculty of 

Natural Sciences, University of Jos, Nigeria with voucher 

no. JUHN2000323) were collected from Gashua, Bade 

Local Government Area of Yobe State, Nigeria.  The 

leaves washed with clean water several times to remove 

soil, dust, and other dirt. A quantity of 3 kg was shade 

dried, pulverized with pestle and mortar and sieved (0.5 

mm sieve) into fine powder [12] before storing in airtight 

plastic containers  

2.2 Acclimation of the Experimental Fish  

A total of 120 mixed-sex O. niloticus fingerlings were 

purchased from Alpaks Fish Farm, Rantia, Jos, Plateau 

State, Nigeria. They were transported in two oxygenated 

polythene bags (60 fingerlings per bag) to Aquaculture 

Laboratory of Hydrobiology and Fisheries Unit of 

University of Jos, Jos, Nigeria. Two weeks before the 

experiment, fish were acclimated in six 35 L capacity 

round plastic containers (20 fingerlings per container) 

filled with 20 L of water. Fish were fed to satiation with 

an artificial diet (Coppens®) twice daily at 10.00 and 

17.00 hours, Nigerian time. The water of the holding 

tanks was changed once every day at 8.00 hours to 

reduce pollution caused by uneaten feed and faecal 

matter  

2.3 Experimental Design  

The experiment consists of six rectangular glass tanks 

(40 x 25 x 3 cm) labeled A-F containing sixty O. niloticus 

fingerlings (10 fingerlings/tank), mean weight 

23.13±2.43 g and mean total length 12.50±0.39 cm 

randomly arranged with six treatments and two 

replicates [16]. Each of the glass tanks was filled with 10 

L of dechlorinated municipal tap water; five of the filled 

tanks (B-F) were inoculated with various concentrations 

of aqueous crude leaves extract of B. aegyptiaca and 10 

mixed sex O. niloticus fingerlings were introduced into 

each. The other tank (A), which served as control, was 

also stocked with 10 of the fingerlings but was not 

inoculated with the test material. The entire setup was 

duplicate replicated.  

2.4 Monitoring Water Quality Parameters  

Water quality parameters such as temperature, dissolved 

oxygen (DO), free carbon dioxide (CO2), total alkalinity 
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(TA), hydrogen ion concentration (pH), total hardness 

(TH), total ammonia (TAm) and nitrite of the 

experimental tanks were monitored using the standard 

methods of American Public health association (APHA) 

[17] while APHA [18] was used to monitor total hardness 

every 24 hr for 56 days.  

2.5 Exposure of O. niloticus Fingerlings  

Exactly 60 mixed-sex O. niloticus fingerlings were 

randomly introduced into 5 tanks (10 fingerlings per test 

tank) containing 5.00 (B), 11.00 (C), 21.00 (D), 43.00 

(E), and 86.00 mg/L (F) [determined by multiplying the 

earlier calculated LC50 value (257.04) by 1/48, 1/24, 1/12, 

1/6, and 1/3] concentrations of aqueous crude leaves 

extract of B. aegyptiaca. The sixth tank (control; A) was 

not inoculated with the plant material but 10 mixed-sex 

O. niloticus fingerlings were introduced into it and setup 

replicated. The fingerlings were exposed to the treatment 

(B-F) and the control (0.00 mg/L; A) for 56 days. The 

test material was renewed every 7 days. The oxygen 

supply was boosted by constant aeration with air 

compressor model ACO-308 throughout the experiment  

2.6 Excision of Organs of O. niloticus Fingerlings  

After exposure of the mixed-sex O. niloticus fingerlings to 

sub-lethal concentrations of aqueous crude leaves extract 

of B. aegyptiaca, two fingerlings (one each from 

treatment and control tanks) were removed and dissected 

to extract the gills, liver, and kidney. Each excised organ 

was rinsed with distilled water to wash off traces of blood 

and preserved in 10 ml specimen bottle containing 5 ml 

formal saline before histopathological examinations was 

conducted at the National Veterinary Research Institute 

(NVRI), Vom; Plateau State, Nigeria  

2.7 Histopathological Examination of Gills, 

kidney and Liver of O. niloticus Fingerlings  

Paraffin wax method and hematoxylin-eosin staining 

techniques of tissue processing described by Drury and 

Wallington [19] and Avwioro [20] were adopted for the 

examination of the gills, kidney and liver of O. niloticus 

fingerlings exposed to aqueous crude leaves extract of B. 

aegyptiaca.  

2.8 Data Analysis  

Statistical analysis was performed using IBM SPSS 

(version 20) software. Data were analyzed by one-way of 

variance analysis (ANOVA). Treatment means were 

separated using Tukey’s multiple comparisons test. Level 

of significance was determined at p<0.05 level of 

probability. 

 

3.0 RESULTS 

3.1 Water Quality Parameters of Experimental 

Tanks  

The water quality parameters results are summarized in 

Table 1. There was no significant difference (p=2.24) in 

the levels of DO, temperature, pH, free CO2, TA, TAm, 

and nitrite in the water of tank containing O. niloticus 

exposed to graded concentrations of B. aegyptiaca 

compared to the control. Although there were progressive 

concentration-related insignificant alterations (increase  
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Table 1. W ater  Quality Param eters of Exper im ental Tanks dur ing Sub -Lethal Toxicity Test of O. niloticus 

Fingerlings with Aqueous Crude Leaves Extract of B. aegyptiaca 

Water Quality Parameters                                                                                                                 Concentrations (mg/L)   

0.000 5.00 11.00 21.00 43.00 86.00 P value 

DO (mg/L) 5.41±0.32 4.76±0.46 4.46±0.46 4.14±0.45 4.03±0.56 3.99±0.45   
0.320 
  

Temp (OC) 23.13±0.30 23.13±0.30 23.13±0.30 23.13±0.30 23.13±0.30 23.13±0.30 0.850 

pH 7.24±0.12 7.02±0.15 6.93±0.16 6.76±0.12 6.74±0.10 6.62±0.10* 0.713 

Free CO2 (mg/L) 12.75±1.76 13.75±1.53 14.25±1.99 14.25±1.20 14.50±1.31 16.25±1.82 0.550 

TA (mg/L) 54.00±5.64 58.25±5.60 58.38±6.62 60.75±5.69 60.75±4.78 63.13±5.99 0.035 

TH (mg/L) 20.00±0.0
0 

20.90±0.10* 22.40±0.15* 21.90±0.09* 22.00±0.06* 21.65±0.09* 0.420 

TAm (mg/L) 0.03±0.01 0.03±0.01 0.04±0.01 0.04±0.00 0.04±0.01 0.05±0.00 0.480 

Nitrite (mg/L) 0.01±0.00 0.01±0.00 0.01±0.00 0.02±0.00 0.02±0.00 0.02±0.00 0.630 

Values with Asterisk (*) in the same Row are Significantly Different Compared with the Control ; TA – Total alkalinity, TH – Total hardness, TAm – Total Ammonia 



 

62 

 

or decrease) (p>0.05) in the levels of the studied 

parameters, they were not statistically significant to 

establish differences. For the total hardness level, there 

was a significant concentration-dependent increase in its 

level across the various tanks containing concentrated 

grades of B. aegyptiaca relative to the control.  

3.2 Histopathology of Gills of O. niloticus Finger-

lings 

The histopathological results of gill of O. niloticus ex-

posed to sub-lethal concentrations of aqueous crude 

leaves extract of B. aegyptiaca are shown in Plate 1. The 

gill of the control fish was characterized by the presence 

of primary lamellae (F) from which secondary lamellae 

(L) radiate out and a bony framework, ceratobranchial 

bone of the arch (C). Conversely, the gill of O. niloticus 

exposed to grades of B. aegyptiaca extract displayed pro-

gressive concentration-dependent gill histo-architectural 

distortions characterized by moderate to severe lamellar 

fusion, desquamation of lamellar parenchyma cells, inter-

lamellar occlusion, secondary lamellar clubbing, and la-

mellar vascular congestion. The severity of the lesions 

appeared to be more conspicuous in the gill architecture 

of fish exposed to the higher concentrations (21, 43, and 

86 mg/L) of the extract when compared to others. How-

ever, the gill histoarchitecture in the fish exposed to the 

lower concentration (5mg/L) of B. aegyptiaca was not 

different from that of the control. 

3.3 Histopathology of Kidney of O. niloticus Fin-

gerlings 

The kidneys' photomicrographs of O. niloticus exposed to 

sub-lethal concentrations of aqueous crude leaves extract 

of B. aegyptiaca are presented in Plate 2. The kidney pa-

renchyma in the control fish is typified by intact renal 

tubules (star) and renal glomerula substance (G) within 

the Bowman’s capsule (white arrow) that is separated by 

urinary space (asterick) as well as clearly defined hemato-

poietic tissue (HT). However, in groups exposed to grad-

ed concentrations of B. aegyptiaca, there were concentra-

tion related damages to the kidney histo-architecture fea-

turing as moderate to severe renal tubular epithelial cell 

degeneration and necrosis (cellular depletion), renal in-

terstitial congestion, haematopoietic tissue hyperplasia, 

glomerula depletion and renal interstitial pigmentation. 

The similar severity pattern observed for gill was ob-

served for the kidney parenchyma of O. niloticus with 

most remarkable damage seen in the fish exposed to the 

higher concentrations (21, 43 and 86 mg/L) of the extract 

compared to others . 

3.4 Histopathology of Liver of O. niloticus Finger-

lings  

The histopathological lesions observed in the liver of O. 
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Plate  1. Gills of O. niloticus exposed to Sub-Lethal Concentrations of Aqueous Crude Leaves Extract of B. aegyp-

tiaca.  

A. Control (0.00 mg/L): norm al gill histology as evidenced by the presence of prim ary lam ellae (F) from  w hich secondary lam ellae (L) radiate out 

and a bony framework, ceratobrachial bone of the arch (C). B. 5.00 mg/L: No visible lesion C. 11.00 mg/L: moderate apical clubbing of the secondary lamellae (arrow) and 

mild interlamellae occlusion (asterick) D. 21.00 mg/L: mild lamellae fusion and desquamation of both primary and secondary lamellae (brace) as well as moderate interla-

mellae occlusion (asterick) E. 43.00 mg/L: severe secondary lamellae fusion and desquamation (brace), interlamellae occlusion (asterick), apical clubbing of secondary 

lamellae (black arrow) as well as moderate lamella vascular congestion (red arrow). F. 86.00 mg/L: Marked secondary lamellae desquamation (brace), severe lamellae 

apical clubbing (arrow) and total interlamellae space occlusion (asterick).  Stain: H&E 
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niloticus exposed to sub-lethal concentrations of aqueous 

crude leaves extract of B. aegyptiaca are presented in 

Plate 3. The histological features of the liver in the control 

fish include; hepatocytes bearing intact outline 

(polyhedral shape), roundish nuclear (arrow) appearance 

and normal sinusoids (star). On the other hand, the liver 

of O. niloticus groups exposed to different concentrations 

of B. aegyptiaca showed moderate to severe concentra-

tion-dependent histopathological lesions characterized by 

cellular infiltration, hepatocellular degeneration and ne-

crosis, as well as Kupffer cell proliferation. The hepatocel-

lular damage seemed to be striking in the groups exposed 

to the higher concentrations (21, 43 and 86 mg/L) of the 

extract. Summary of histopathological changes in gills, 

kidney and liver of O. niloticus fingerlings is presented in 

Table 2  

4.0 DISCUSSION  

The study of water quality parameters in aquatic toxicolo-

gy is necessary owing to its role in the survival of aquatic 

organisms [21] since the entire life process of fish is whol-

ly dependent on its environment [22]. The non-
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Plate 2. K idney of O. niloticus exposed to Sub -Lethal Concentrations of of Aqueous Crude Leaves Extract of B. 

aegyptiaca.  

A. Control (0.00 mg/L): Norm al renal parenchym a as typified by intact renal tubules (star) and r enal glom erula substance (G) w ithin the  Bow-

man’s capsule (white arrow) that is separated by urinary space (asterick) as well as clearly defined hematopoietic tissue (HT) B. 5.00 mg/L: Mild renal tubular epithelial 

cell degeneration  (d) characterized by moderate renal cell vacuolations (v). C. 11.00 mg/L: Moderate renal tubular necrosis (N) and tubular epithelial degeneration (td) 

coupled with mild renal interstitial congestion (black arrow) D. 21.00 mg/L: mild shrinkage of glomerula substance (arrow) with increased urinary space (asterick) and 

severe renal tubular epithelial cells depletion/necrosis (N) and tubular cell degeneration characterized by marked vacuolations (v) E. 43.00 mg/L: Severe renal tubular 

epithelial depletion/necrosis (N), marked renal interstitial pigmentation (P) and moderate hyperplasia of hematopoietic tissue (HT) F. 86.00 mg/L:  Focal depletion of 

glomerula substance (red arrow), mildly increased urinary space (asterick), marked hematopoietic tissue hyperplasia (HT) and severe renal tubular epithelial cell deple-

tion/necrosis (N).  Stain: H&E 

Conc 
(mgL) 

                                                        HISTOPATHOLOGICAL LESIONS 

                        GILL                            KIDNEY                      LIVER 

  AC/F IO LC LD HH RD IP GD IC TD/N SC PC CI HN/D KP HD 

0.00 - - - - - - - - - - - - - - - - 

5.00 - - - - - + - - - - + + - - - + 

11.00 - - - - - + - - + + - - + - - + 

21.00 + + - + - - - - - + - - - - + + 

43.00 ++ ++ + ++ ++ - ++ - - - - - - + ++ ++ 

86.00 ++ ++ - ++ ++ - - + - ++ - - - ++ + - 

Table 2. Sum m ary of Histopathological Alterations in Organs of O. niloticus Fingerlings  

AC/F – Lamellae clubbing/fusion, IO – Interlamella occlusion, LC – Lamellar congestion, LD – Lamellar desquamation, HH – Hematopoietic tissue hyperplasia, RD- 

Renal tubular cell degeneration, IP – Interstitial pigmentation, GD- Glomerula depletion, IC- Interstitial congestion, TD/N – Tubular Depletion/necrosis, SC – Sinusoi-

dal congestion, PC- Portal congestion, CI – Hepatocellular infiltration, HN/D – Hepatocellular necrosis/ Depletion, KP – Kupffer cell proliferation, HD – Hepatocellular 

degeneration.  + (Presence); ++ (Severe Presence); - (Absence). 
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significant alterations (increase/decrease) in the levels of 

DO, temperature, pH, free CO2, TH, TAm, and nitrite in 

the water laden with concentrated grades of B. aegyptiaca 

could be due to degrading effect of the leaves extract on 

the oxygen molecules [23]. This result is similar to the 

findings of Kasi et al., [24] and Audu et al., [25]. Though 

there was a decreasing trend in DO as leaves extract con-

centration increased, it could not have been responsible 

for the changes in physiology and histology of the finger-

lings since it was within the normal DO tolerance level of 

3-4 mg/L [26]. Similarly, the significant variation be-

tween the mean pH of treatments and the control could 

not have influenced the physiological changes observed in 

the fingerlings since the mean pH of all the tanks in this 

study were within normal (6-8) range [27, 21]. All expo-

sure tanks in this work maintained the same mean tem-

perature with the control, which is similar to the results 

of Ajima et al., [28] and Alhou et al., [29]. The tempera-

ture could not have been a factor in the histological 

changes observed in the exposed fingerlings since O. ni-

loticus prefer temperatures between 20 and 35oC [30]. 

The observed significant increase in total alkalinity level 

with increasing concentrations of B. aegyptiaca is sugges-

tive of the productivity of the water. An increase in TA 

and free CO2 with a concentration of leaves extract in this 

study is in line with the findings of Becker et al., [31].  

The TA in this study is within the normal range of 5-

500mg/L [21] hence could not be responsible for the ob-

served alterations in the organs of experimental fish.  

Histopathological changes are widely used as indicators 

of the effect of pollutants on fish [32]. Alterations in the 

gill histological structure could impair blood-water ex-

change by reducing the surface area of the secondary la-

mellae directly in contact with the water [32]. Therefore, 

the moderate to severe gill parenchyma lesions 

(secondary lamellae fusion and desquamation as well as 

primary lamellae congestion) seen in this study could 

have a consequential disruptive effect on the physiology 

of the gill. The gill histopathological lesions precipitated 

by graded concentrations of B. aegyptiaca were similar to 

the findings of Abalaka et al., [13] on C. gariepinus ex-

posed to ethanolic extract of Parkia biglobosa, Gulhan et 

al., [33] on Oncorhyncus mykiss exposed to cypermethrin 

and Audu et al., [12] on Clarias gariepinus exposed to 

acute concentrations of Vernonia amygdalina. Olu-

watoyin [10] and Adebola and Ayo [34] reported similar 

necrosis in the gills of O. niloticus and Heterobranchus 

bidorsalis, respectively. Also, the alterations in the gills 
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Plate 3. Liver  of O. niloticus Exposed to Sub -Lethal Concentrations of Aqueous Crude Leaves Extract of B. ae-

gyptiaca for 56 Days Sub-Lethal Toxicity Test showing:  

A. Control (0.00 mg/L): Norm al hepatic parenchym a as revealed by hepatocytes w ith intact outline (polyhedral shape), roundish nuclear  (arrow ) 

and cytoplasmic appearances and normal sinusoids (star). B. 5.00 mg/L: the liver parenchyma bears moderate portal congestion (white arrow) and mild hepatocytes 

nuclear and cytoplasmic degeneration (V) C. 11.00 mg/L: Moderate cellular infiltration and mild nuclear and cytoplasmic hepatic degeneration (Vd) D. 21.00 mg/L: 

Marked Kupffer Cell Proliferation (k), moderate hepatocellular degenerations manifesting as progressive loss of hepatocytes cellular outline (circle-outline), nuclear 

degeneration and cytoplasmic vacuolation (white arrow) E. 43.00 mg/L: Severe hepatocellular degeneration (white arrow) with mild foci of hepatocellular necrosis (star) 

and mild Kupffer Cell Proliferation (k) F. 86.00 mg/L: Severe hepatocellular necrosis with almost complete hepatocellular depletion (circle outline) and mild Kupffer Cell 

Proliferation (k) H&E: X100; Scale bar: 100μm.       
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of O. niloticus in the present study conform with the find-

ings of Nasiruddin et al., [14] after treating Hetero-

pneustes fossilis with three dry seed extracts. The ob-

served histopathological alterations in the gills of O. ni-

loticus in this study are direct responses to the effects of 

aqueous crude leaves extract of B. aegyptiaca.    

The kidney of the teleost is one of the first organs to be 

affected by environmental contaminants [35] and, more 

specifically, its renal tubules and glomeruli are the greatly 

affected components of the kidney [36]. The direct effect 

of pollutants on the kidneys stemmed from its major 

roles in the filtering of waste products from the blood 

before converting it to urine [ 37]. Based on these pream-

bles, the renal histoarchitectural lesions (renal tubular 

epithelial cell degeneration and necrosis as well as pig-

mentation of renal tissues) seen in this study portends a 

great damage to the earlier mentioned functions of kid-

ney and further validates the reno-toxic potential of B. 

aegyptiaca in inducing  morpho-physiological derange-

ment to the kidney of O. niloticus. The renal histopatho-

logical lesions from our work corroborate previous docu-

mentations from similar studies on plant extracts 

(Naeemi et al.,  [32]; Nasiruddin et al., [14]). 

Liver is also one of the most important target organs in 

fish due to its role in detoxification, biotransformation 

and excretion of xenobiotics [2]. The liver is reputed to 

accumulate high concentrations of chemicals than every 

other organ, including the gill [38]. Hence, the observed 

dose-dependent histopathological lesions (hepatocellular 

degeneration and necrosis, cellular infiltrations, kupffer 

cell proliferation, portal and sinusoidal congestions) are 

indicators of hepato-toxic effect of the leaves extract of B. 

aegyptiaca in O. niloticus. The hepatic lesions from our 

work agree with findings documented from similar works 

on fish exposed to different forms of pollutants [14, 15, 

34, 39, 40]. The Kupffer cell proliferation observed may 

be related to an adaptive mechanism adopted by the fish 

to overcome the hepatoxic effects of the plant extract.  

The histopathological alterations in the gills, kidney, and 

liver of O. niloticus in the present study corroborates the 

observations of the workers during data collection that 

local artisanal fishermen in some parts of north eastern 

Nigeria crush and throw stem bark of B. aegyptiaca into 

lentic waters to easily collect the stupefied fish. Exposure 

of fish to sub-lethal concentrations of aqueous crude 

leaves extract of B. aegyptiaca for 56 days appeared to be 

toxic. It is therefore concluded that, exposure of O. nilot-

icus fingerlings to sub-lethal concentrations of B. aegyp-

tiaca for 56 days could cause histopathological altera-

tions in the gills, kidney and liver of the fish.  The obnox-

ious use of the aqueous crude stem bark and leaves ex-

tracts of B. aegyptiaca in lentic water to stupefy fish 

should be discouraged or regulated, especially amongst 

the artisanal to safeguard fish abundance and diversity in 

natural aquatic systems  
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