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Introduction

Bridelia ferruginea is a member of the family Euphorbiaceae 
and a native medicinal species in Africa, Asia and Australia [1]. 
The plant is a shrub of about 15m high with curved stem and up 
to 1.8m in girth. It is characterized by branches that are long and 
thin with short spines [2]. It is commonly found in the savannah, 
though often present in the forest vegetation. It bears fruits that 
are drupe-shaped with green or blue pericarp when mature. The 
stem bark of B. ferruginea is dark grey, cracked, rough and even 
markedly scaly [3]. B. ferruginea plant (roots, bark, fruits and 
leaves) is composed of chemical compounds. It is reported that 
phytochemicals found in extracts obtained in different parts of  

 
B. ferruginea contain phenolics, phytosterol, glycosides, tannins, 
flavonoids, alkaloids, saponins and triterpenes [4-7]. [8,9] 
particularly reported that phytochemicals such as quinones, gallic 
acid, sterols, alkaloids, polyterpenes, polyphenols, saponisides, 
reducing sugars, flavonoids and catechic tannins were found 
in aqueous stem bark extract of B. ferruginea. In traditional 
African medicine, B. ferruginea decoctions are often used to 
manage medical conditions like diabetes, arthritis, dysentery, 
constipation, diarrhea, thrush, contusion, intestinal disorder and 
as antidote for arrow poison in West Africa [10,1]. However, these 
phytochemicals found in the aqueous extracts of B. ferruginea are 
also known to exhibit anaesthetic properties [7,11].
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Anaesthesia is a biological state in which there is partial 
or complete loss of sensation or loss of voluntary neuromotor 
control induced by chemical or nonchemical means [12,13,14]. 
Anaesthetic agents have become indispensable in present-day 
aquaculture [15]. This is because aquaculture operations such as 
transportation, sorting, tagging, grading, vaccination and artificial 
fish propagation procedures often expose fish to handling. These 
practices subject fish to stressful conditions which negatively 
impact their health and general wellbeing. Anaesthetic agents 
are often used to reduce pain in fish and bring a calming effect 
followed by lack of equilibrium, kinesis and consciousness 
during such operations [16,17]. They can as well be employed to 
restrain fish in order to grip them more effortlessly for the period 
of harvesting, sampling, vaccination and spawning procedures 
[18]. In aquacultural research, requiring surgical operations 
and physiological investigations where the fish must be held 
motionless for extensive periods, anaesthetic agents are often 
used to mitigate stress, reduce mortality and diminish stress-
induced problems such as decrease in food intake and immunity 
[19,20,21].

[22] reported three criteria that an anaesthetic applied in 
aquaculture must accomplish. The anaesthetic must be effective, 
safe and inexpensive. The criteria for efficacy includes that, the 
fish must be sedated within 3 minutes and after 15 minutes of 
exposure to anaesthetic agent, fish must regain normal swimming 
in 10 minutes. More so, all anaesthetized fish must survive. The 
effect of an anaesthetic on fish depends on a number of factors 
such as concentration of an anesthetic agent, water temperature, 
fish size and species [23]. The anaesthetic agent must not have 
toxic side effects on either the fish or the handler. It should be 
biodegradable and have properties which allow the body to clear 
it from the tissues following exposure. It should have no persisting 
physiological, immunological or behavioural effects which could 
reduce the likelihood of survival of the fish or interfere with 
later measurements [24]. It is imperative that preliminary tests 
be performed with small numbers of the fish to determine the 
optimal dosage and exposure. Due care should be taken to control 
the level of anaesthesia desired, through the application of 
appropriate concentration, and to maintain constant observation 
of fish as they go through the various stages of anaesthesia [25-
27].

According to [24] two categories of anesthetic agents are 
used in aquaculture. They are synthetic and natural anaesthetics. 
Synthetic or chemical agents are proscribed because of safety 
issues and residues, while natural agents are more developed 
and projected to have greater potential prospects [21,24]. Several 
synthetic agents frequently used to anaesthetize fish include: 
tricaine methanesulphonate (MS 222), quinaldine sulphate, 
benzocaine, phenoxyethanol, Isoflourane, propoxate, metomidate 
and etomidate [28]. Naturally occurring anaesthetic agents 
commonly derived from plant extract include clove oil (Eugenia 

aromatica) [29-32], seeds from the fish poison tree (Baringtonia 
asiatica) [33], rubber seeds (Hevea brasiliensis) [34] and tuba 
roots (Derris elliptica) [35,36]. Furthermore, Derris (rotenone), 
tephrosia (tephrosin), Erythrophleum (alkaloid and tanin), Pyrus 
(tannin and saponin) and Tobacco (nicotine) have also been 
reported to have anaesthetic effects on fish [37,38,39]. Natural 
anaesthetic agents have been shown to be better than synthetic 
anaesthetics in several ways [40]. They have higher activity, leave 
behind no residues after use, have relatively fewer environmental 
impacts, more effective at lower concentrations, relatively cheaper, 
readily available and do not impact on the taste/flesh of fish [24].

The African Catfish, Clarias gariepinus belongs to the family 
Clariidae (Air breathing catfishes), order Siluriformes (catfish). 
There are over hundred species in this family occurring naturally 
throughout most of Africa and the Southern half of Asia to Java and 
the Philippines [41]. The experimental fish, C. gariepinus was used 
for this study because it is the most sought-after species among fish 
farmers and consumers in Nigeria. Many of the species are of great 
economic importance in both fisheries and fish culture. Its culture 
is becoming more fashionable among fish farmers in Nigeria 
because they can be mass produced through artificial propagation 
procedures in the hatchery. Thereafter, these hatcheries transport 
the fry, fingerlings and juveniles of C. gariepinus to different farms 
scattered in far and remote parts of the country for rearing to table 
sizes. Anaesthesia is often used to calm the fish, reduce mortalities 
and ensure a safe and successful transportation to the fish farms. 
Due to the inherent advantages of natural anaesthetic agents over 
synthetic anaesthesic, there is need to investigate other cheaper, 
easily available and local botanical sources of anaesthesic such 
as B. ferruginea bark aqueous extract as alternative anaesthetic 
agent for use in aquacultural operations.

In ecotoxicological investigations, haematological parameters 
are often considered as the most reliable biomarkers in toxicity 
testing of organisms. This is because blood parameters adjust very 
quickly with changes in activities around the fish [42]. So, they 
are considered pathophysiological indicators of the whole body 
and are essential in the diagnosis of morphological and health 
condition of fish exposed to toxicants [43]. B. ferruginea stem 
bark aqueous extract contains phytochemicals of plant origin. 
Information about its sedative capabilities is still very scanty, 
though it is used locally in traditional medicine to treat several 
ailments in humans. However, [44] and [45] had investigated its 
toxicity effect on the blood parameters of rodents but no research 
has been carried out on its toxicity on aquatic organisms like fish, 
especially now that it is being considered as a novel anaesthetic 
for fish culture. To this end, it is imperative to investigate if B. 
ferruginea stem bark aqueous extract has any adverse effect on 
the haematological characteristics of C. gariepinus.

Furthermore, there has been a trend towards the use of 
non-synthetic or botanical anaesthetic agents in aquaculture 
management [26,46]. This has stimulated a renewed interest in 

http://dx.doi.org/10.19080/AIBM.2025.18.556007


How to cite this article:  Nwakpa J N, Awoke J S, Agim M U, Nkwuda P J, Ogueji E O. Efficacy of Bridelia ferruginea Stem Bark Aqueous Extract as 
Anaesthesia on Clarias gariepinus (Burchell 1822) Juvenile. Adv Biotech & Micro. 2025; 19(2): 556007. DOI:  10.19080/AIBM.2025.18.556007003

Advances in Biotechnology & Microbiology

anaesthetic research and the search to develop ‘green anaesthetic’ 
with little ecological and health risks [40]. Research into the 
enhancement of anesthesia through the use of agents such as clove 
oil, and other plant extracts are veritable alternatives to chemical 
anesthesia [11]. Therefore, this study is aimed at determining 
the effectiveness of B. ferruginea bark aqueous extract as an 
anaesthetic agent and any possible toxicological effect on the 
haematological profiles of C. gariepinus juvenile when exposed to 
different concentrations of the anaesthetic agent. 

Materials and Methods

Procurement of experimental fish

A total of 180 C. gariepinus juvenile were used for the study. 
The experimental fish were procured from Regina Pacis Fish Farm 
in Abakaliki and transported to the Wet Laboratory Unit of the 
Department of Fisheries and Aquaculture, Ebonyi State University. 
The experimental fish were acclimated in plastic tanks for seven 
days, before the commencement of the experiment. Water was 
changed every two days, and the experimental fish were fed with 
commercial feed at 5 % body weight twice daily by 8:00 am and 
6:00 pm each day. No mortality was recorded during the period 
of acclimation and feeding was discontinued 12 hours before the 

commencement of the experiment.

Plant collection and Extract Preparation

The fresh stem bark of B. ferruginea plant (Figure 1) was 
collected from Ntsuruakpa bush in Ezzamgbo, Ohaukwu Local 
Government Area Ebonyi State, Nigeria. Botanical identification 
and authentication were done by a plant scientist in the 
Department of Crop Science and Landscape Management, Faculty 
of Agriculture and Natural Resource Management, Ebonyi State 
University, Abakaliki. A voucher specimen was later deposited 
in the herbarium of Ebonyi State University, Abakaliki. Fresh 
B. ferruginea stem bark were cut into pieces and dried at room 
temperature of 25°C for two weeks then pulverized into powder 
using grinding machine and sieved with 100-micron net to obtain 
a fine powder. Fifty grams of ground stem bark of B. ferruginea 
were weighed into a conical flask and 100mls of distilled water, 
mixed and shaken prior to filtration by means of a dried Whatman 
No.1 filter paper into a graduated 1 litre measuring cylinder to 
obtain cold water extract. The extract was decanted 24 hour later 
and the filtrate was concentrated and evaporated to dryness at 
60°C, using rotary evaporator (Stuart Barloworld, Model RE 300). 
Thereafter, the extract which has a dark brown color was stored at 
20°C in an air-tight container pending further tests.

Figure 1: Picture of Bridelia ferruginea stem bark.

Experimental design 

A completely randomized experimental design (CRD) 
was adopted for this research. At the end of the acclimation 
period, 10 juvenile fish were randomly distributed into the 30L 
plastic aquaria tanks in three replicates containing varying 
concentrations of aqueous extract of B. ferruginea stem bark and a 
control containing water without aqueous extract of B. ferruginea. 
The treatment groups consisted of 0.00 mg/l (control), 20 mg/l, 
25 mg/l, 30 mg/l and 35 mg/l,. Each treatment had a total of 30 
juveniles in the five treatments while the total fish used was 150 

juveniles. 

Water quality parameters

For the duration of the study, the following water quality 
parameters were monitored in the experimental and control 
tanks: temperature, pH, dissolved oxygen, alkalinity, conductivity 
and total hardness. The water temperature was measured using 
the mercury in glass thermometer. Conductivity was assessed 
with conductivity meter (PACM 35 Model) and pH was measured 
with pH meter (Model 3015 Jenway). Dissolved oxygen was 
measured with a digital oxygen meter. Alkalinity was determined 
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by standard methods [47]. Total hardness was determined by 
ethylene diamine-tetra acetic acid (EDTA) titration method.

Exploratory test 

Preliminary screening was carried out to determine the 
appropriate and optimal concentration range for the test chemical. 
The concentrations of the aqueous extract of B. Ferruginea were 
prepared and tested on fish for range finding. Four concentrations 
were used to determine induction time (anaesthesia) of aqueous 
extract of B. Ferruginea following the method of [26]. The 
concentrations were 1 mg/l, 10 mg/l, 50 mg/l, 100 mg/l. Four 
plastic bowls (30L) were cleaned and randomly labeled and each 
filled with 20L of borehole water for induction test and 5L of 
water for recovery. The different concentrations were prepared by 
serial dilution of the stock solution. The mixture was stirred with 
a glass rod for homogeneous mixing. Each treatment was stocked 
with 10 fingerlings and monitored for the onset of induction 
(anaesthesia) for 30 minutes as a period greater than this was 
considered impractical for routine fish handling procedures 
[27,48]. At the end of the exploratory test, mortality was recorded 
from the concentration of 50 mg/l and above. This shows that the 
concentration from 50 mg/l and above were higher concentration 
that should not be used for anaesthesia on C. gariepinus. Test fish 
in the concentration less than 50 mg/l were induced within 30 
minutes and recovered within 3 minutes. As a result of this, the 
following concentrations 20 mg/l, 25 mg/l, 30 ml/l, 35 mg/l were 
selected to induce the fish.

Determination of induction and recovery times of 
experimental fish

After the range finding test, lower concentrations within 
the range of 20 mg/l, 25 mg/l, 30 mg/l, 35 mg/l were used for 

the definitive test. Plastic aquaria tanks (30L) were cleaned 
and randomly labeled and each filled with 10L of borehole 
water for induction test and 5L of water for recovery. The 
different concentrations were prepared by serial dilution of 
the stock solution. The mixture was stirred with a glass rod for 
homogeneous mixing. Each treatment was stocked with 10 
fingerlings in triplicates and monitored for the onset of induction 
(anaesthesia). The test fish were observed following the various 
stages of induction and recovery time using a digital stopwatch. 
Any fish that lost balance and ceased respiratory movement of the 
opercula i.e. stage IV (deep anaesthesia) was removed at once and 
transferred to 5L of B. Ferruginea extract free water. Alterations 
in the physiological condition and behavioural responses of the 
anaesthetized fish were assessed in four successive stages for 
induction and three stages for recovery as described by [27] 
(Table 1). The time taken to reach each pre-determined stage of 
anaesthesia was recorded. None of the revived fish was re-used 
for further experimentation but were kept in another bowl to 
determine the fastest and most effective concentration. The time 
for the fish to enter the desirable anaesthesia level (induction) 
and that which is required for an anaesthetized fish to regain 
equilibrium and begin active swimming (recovery time) were 
recorded for each concentration. The efficacy of B. ferruginea stem 
bark aqueous extract was decided on the time taken to reach stage 
IV (deep anaesthesia) and the recovery time. The induction time 
is defined as the time taken from the moment the fish is exposed 
to the anaesthetic to the moment respiratory movement of the 
opercula stopped. Recovery time is defined as the time taken 
from the moment the fish was considered anaesthetized until the 
moment regular regular respiratory movements were resumed. 
[25] recommended desirable induction and recovery times of 
anesthesia of fish as 180 and 300 seconds respectively. 

Table 1: Signs and stages of anaesthesia in African catfish, C. gariepinus (modified from Iwama et al., 1989).

Induction Stages Behaviour of the fish

I Acceleration of the opercular movements, increased respiratory activity, accompanied by uncoordinated locomotion.

II Sporadic loss of equilibrium, difficulty maintaining position while at rest, high reaction to external stimuli.

III Complete loss of equilibrium; inability to regain upright position.

IV No reaction to handling or a sharp prod in the peduncle.

Recovery Stages Behaviour of the fish

I Body immobilized but opercular movements just starting and weak, uncoordinated locomotion

II Regular opercular movements and gross body movements beginning.

III Equilibrium regained, normal swimming and pre-anaesthetic appearance.

Haematological analysis

Prior to commencing of the experiment, baseline blood 
samples were collected from five fish randomly selected from all 
the fish for haematological analysis. This served as a control. At 
the end of the experiment, 2ml of blood samples were collected 
from each treatment (concentration) for haematological analysis. 

Blood was drawn from the caudal peduncle of the fish using 
a disposable needle and syringe into an EDTA sample bottle 
to avoid clotting. Packed cell volume (PCV) was analyzed with 
microhaematocrit by means of heparinized 25mm capillary 
tubes. Red blood cell (RBC), white blood cell (WBC) platelet (PLT), 
lymphocyte (LYMP) counts were analyzed as described by [49]. 
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While haemoglobin concentration (Hb) was estimated using the 
method outlined by [50]. Other haematological indices like mean 
cell haemoglobin (MCH), mean cell volume (MCV) and mean cell 
haemoglobin concentration (MCHC) were determined using the 
formular put forward by [51] thus:

1 6 1( ) [ ( ) 10] / (10 )MCH pg Hb gdl RBC lχ µ− −=
6 1( ) / (10 )MCV fl Hct RBC lµ −=

1 1( ) ( ( ) 10] / 100MCHC gl Hb gdl Hctχ χ− −=
Statistical analysis 

Data obtained from the various stages of induction and recovery 
times as well as haematological indices of the experimental fish 
were subjected to statistical analysis. Differences among time 
for dosage to achieve various stages of anesthesia and recovery 
time were subjected to one way analysis variance (ANOVA). The 
significance of difference between means was determined by 

Duncan’s Multiple Range Test (p<0.05) using SPSS for windows 
(version 21). Values were expressed as means ± SE.

Results 

Water quality parameters of test water

Result of water quality parameters recorded during the 
experiment is presented in (Table 2). There was no significant 
difference (p>0.05) in the mean values from those of the control 
parameters. Mean water parameters obtained during anaesthetic 
exposure of juveniles of C. gariepinus gave values of various 
ranges of water quality parameters. Temperature ranged from 
26.00±2.60-28.00±2.80°C, pH ranged from 7.0±0.60-7.5±0.60, 
Dissolved oxygen (DO) ranged from 5.60±0.04-6.65±.02 mg/l, 
Alkalinity ranged from 37.4±0.02-38.4±0.01, mg/l, Conductivity 
ranged from 165±0.21-167±0.25 μS/cm and Total Hardness 
ranged from 158±0.00-176±0.88 mg/l throughout the 
experimental period. 

Table 2: Physico-chemical Parameter of the Test Water.

Parameters Unit Mean Range

Temperature °C 27 26.00±2.60-28.00±2.80

Dissolved oxygen mg/l 5.67 5.60±0.04-6.65±.02

pH - 7.25 7.0±0.60-7.5±0.60

Alkalinity (mg/l) mg/l 37.9 37.4±0.02-38.4±0.01

Conductivity μS/cm 166 165±0.21 -167±0.25

Total hardness (mg/l) mg/l 167 158±0.00 -176±0.88

Induction and recovery times of c. gariepinus juveniles 
anaesthetized with b. ferruginea stem bark aqueous extract

Result of the various time (s) required for Induction and 
recovery of C. gariepinus juveniles anaesthetized with B. ferruginea 
stem Bark Aqueous Extract are shown in (Table 3). Fish that were 
exposed to less than 30ml/l of aqueous extract of B. ferruginea 
were completely immobilized in less than 246±86 s. While fish 
exposed at 30ml/l and 35ml/l were immobilized faster at less than 

150±29 s. Immediately after transferring those into the recovery 
tanks normal locomotive activity were observed within 194±12 s 
to 224±32 s. The increase in the concentration of aqueous extract 
of B. ferruginea proportionally decreased the time required for 
sedation (induction). This result shows that, there was significant 
difference (P>0.05) in the time required for the stages of induction 
of the test fish in the different concentrations of aqueous extract 
of B. ferruginea.

Table 3: Induction and recovery times (s) of C. gariepinus juveniles anaesthetized with B. ferruginea stem Bark Aqueous Extract. *

Concentrations (mg/l) 

Stages 20 25 30 35

Stages of Induction

I 126±88b 87±17c 72±12d 41±5d

II 194±87a 128±21b 98±38c 62±7c

III 216±12c 155±53a 134±19b 92±11b

IV 246±86d         187±78d                 150±29a   137±28a

Stages of Recovery

I 60±5a 78±9a 88±21c 139±50c

II 72±10a 94±13c 139±8b 205±38b

III 194±12b           200±22b                 220±27a                  224±32a
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Figure 2: Mean Haematological indices of C. gariepinus juveniles anaesthetized with different concentrations of B. ferruginea stem Bark 
Aqueous Extract. Packed cell volume = PVC, Haemoglobin = Hb, Red blood cells = RBC, White blood cell = WBC, Platelets = PLT, 
Lymphocytes = LYMPH *Means with the same superscript are not significantly different (P<0.05).

The time of recovery were significantly fast following the 
exposure from the lowest concentration (20-35 ml/l). There 
was no uniform sedation of the catfish (C. gariepinus) fingerlings 
exposed to different concentration of aqueous extract of B. 
ferruginea. There was also a variation in time of recovery by 
the fish exposed to the aqueous extract as the concentration 
increased, the recovery time equally increased from (194±12-
224±32 s). This finding has also shown that, the time required 
for the different stages of recovery of the test fish induced in 
different concentrations of aqueous extract of B. ferruginea was 
significantly different (P>0.05). So, induction and recovery times 
were dose dependent. No mortality were recorded from the lowest 
concentration to the highest concentration, there was 100% 
survival rate. The sequential progression through the various 
concentration of the anesthesia with increasing dosage, time of 
induction and the recovery of anesthetized fish, all followed the 
pattern of typical fish anaesthetic according to [25]. 

Haematological responses of c. gariepinus juveniles 
anaesthetized with b. ferruginea stem bark aqueous extract

The result of mean values of haematological parameters of 
C. gariepinus juveniles exposed to different concentrations of B. 
ferruginea stem bark aqueous extract are shown in (Figure 2). The 
values were compared with the corresponding values in the control. 
Mean values of PVC, PLT and LYMP showed a significant (P<0.05) 
reduction from the control as the concentration of B. ferruginea 
stem bark aqueous extract increased. Mean values of packed cell 
volume (PCV) decreased from 24.17±2.81-21.25±1.22, platelets 
(PLT) reduced from 124.50±9.16-105.47±7.68, while lymphocytes 
(LYMP) decreased from 57.63±4.13-51.73±2.63. There was no 
significant (P>0.05) change in mean values obtained for Hb, RBC. 
WBC. The mean values recorded for haemoglobin (Hb) reduced 
from 8.18±0.87-6.48±0.40, red blood cell (RBC) decreased from 
2.80±0.53-2.38±0.42 and mean values obtained for white blood 
cells (WBC) increased from 18.18±1.84-19.72±1.64.
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Discussion

The use of anti-stress chemicals is unavoidable in present day 
fish culture. However, [52] posited that certain natural factors 
enhance or diminish the efficacy of an anaesthetic agent on the 
test organism. Such factors are age, size, weight, species, phase 
of life cycle, fat content as well as disease status of the organism. 
Others are ecological factors such as temperature and pH [53,13]. 
These factors impinge on the metabolic rate of the organism and 
indirectly the pharmacokinethics of the anaesthetic chemical [17].

In the present study, induction time recorded reduced 
significantly (P>0.05) as the dosage of the aqueous extract of B. 
ferruginea stem bark increased. While the recovery time of the 
fish increased notably with the increase in the concentration of 
the aqueous extract of B. ferruginea bark Table 3. Furthermore, 
there was significant difference (P>0.05) in the induction time 
and recovery time among the different concentrations of B. 
ferruginea stem bark aqueous extract. This study has revealed that 
stem bark aqueous extract of B. ferruginea stem bark acted as an 
anaesthetic agent in sedating juveniles of C. gariepinus. [25] posit 
that an anaesthetic agent is regarded as being effectual if it gives 
a total induction within 180 s and recovery within 300 s for fish. 
Therefore the concentration range of 20-35 mg/l of B. ferruginea 
stem bark aqueous extract has achieved the recommended 
efficacy criteria of complete anaesthesia induction within 180 s 
and recovery within 300 s. In the present study, exposure of fish to 
20-35 mg/l of aqueous extract of B. ferruginea stem bark resulted 
in rapid induction, total immobilization and quick recovery in C. 
gariepinus juveniles. The results are in conformity with previous 
studies on bony fishes [54-57,17].

The present finding had a high correlation between 
anaesthetics dosage and recovery time. Smaller doses of the 
aqueous extract of B. ferruginea stem bark could be utilized 
in sedating fish for a longer period. This trend followed the 
typical patterns of fish anaesthetic as reported by [25,13,38,21]. 
This study is also in agreement with the observation of [46,42] 
who reported that fish exposed to anaesthetics usually exhibit 
decreased opercula movements, erratic swimming movements, 
loss of equilibrium and lethargies. The qualities required of an 
anaesthetic agent to sedate fish varies, depending on nature, mode 
of application and fish species. Most importantly, it should have 
a quick induction and recovery time which allows for maximum 
manipulation of fish in aquaculture. It should be cheap, safe, easy 
to handle, readily available and accessible to the fish farmers in 
different parts of the country. In the light of present finding, stem 
bark aqueous extract of B. ferruginea has a rapid induction and 
recovery time. It is cheap, safe, readily available and accessible to 
the fish farmers.

Haematological indices are useful in monitoring toxicity 
especially with plant or herbal constituents that affect blood 
formation. They are veritable parameters that reveal the 

response of the animal to dynamics of its external environment. 
In this study, all the haematological parameters assessed were 
within the recommended physiological ranges documented for 
C. gariepinus. Though the mean values of packed cell volume 
(PVC), platelets (PLT) and lymphocytes (LYMP) were significantly 
(P<0.05) reduced from the control, but the values are within 
acceptable optimal limits for the rearing C. gariepinus. Therefore 
these did not constitute an impediment to the test fish health. The 
mean values recorded for Hb, RBC, and WBC in this study were 
not significantly different from the control. This is an indication 
that the aqueous extract of B. ferruginea stem bark did not 
adversely affect the haematological parameters of the test fish. 
This finding agrees with the earlier work by [45] who reported 
that administration of aqueous extract of B. ferruginea stem bark 
showed a non-significant increase in red blood cell, hemoglobin, 
platelet and the packed cell volume of the treated rodents except 
at higher dose above (1000 mg/kg), where there was a slight 
decrease when compared with control group. According to [45], 
absence of significant changes on RBC, Hb, PCV, WBC, PLT, LYMP 
of treated rats might be an indication that administration of the 
extract did not lead to damage of mature red blood cells. The 
result of this study equally aligns with the report of [44] that low 
concentrations of aqueous extracts of B. ferruginea stem bark did 
not significantly alter the haematology profile of albino rats.

Fish used for this study were closely monitored for five days 
after the end of the experiment. No mortality was recorded during 
this period and fish showed normal swimming activity. This is an 
indication that the aqueous stem bark extract of B. ferruginea 
had no undesirable toxic effects on the fish. This aligns with the 
findings of [58] that aqueous stem bark extracts of B. ferruginea 
was relatively safe when administered on rodents. However, the 
pharmacokinetics and pharmacodynamics of the phytochemicals 
in aqueous stem bark extract of B. ferruginea is not understood 
and need to be elucidated. Therefore, further researches are 
required to discover the active ingredient in B. ferruginea that 
exerts this sedative property and any possible side effects on 
physiology of fish.

Conclusion

The use of aqueous extract of B. ferruginea bark as an 
anaesthetic agent in sedating juveniles of C. gariepinus is 
efficacious. It is a veritable alternative to other conventional or 
synthetic fish anaesthetics. Moreover, it is cheap, environmentally 
safe, easy to handle, readily available and accessible to the fish 
farmers even in remote parts of the country. Furthermore, the 
recovery time is shorter than other conventional anaesthetics. 
Therefore, aqueous stem bark extract of B. ferruginea is highly 
effective as an anaesthetic and its effect was found to be reversible 
within the concentration of 20-35 ml/l. From the findings of this 
study, there is strong recommendation of the use of aqueous 
extract of B. ferruginea bark as an anaesthetic agent for fish 
culture by local fish farmers.
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