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Abstract

The research was designed to determine the behavioural responses and acute toxicity of different concentrations of Ampicillin to Clarias
gariepinus Juveniles in an indoor experiment. The lethal examination lasted for 96 hours using 0.00mg/L, 10.00mg/L, 20.00mg/L and
30.00mg/L respectively in a rectangular glass tanks, aerated and stocked at fifteen fish per tank. The behavioural, physical, mortality and
water parameters were observed and LC,  determined using probit value. The results indicated that fish exposed to ampicillin showed agitated
swimming, air gulping, loss of equilibrium and haemorrhage within the 96hours exposure. The mortality recorded increased according to
the increase in the exposure duration and concentrations. The LC,=13.80mg/L and safety level=1.38mg/L while a prediction equation of Y =
0.0783 +4.3294X, R, = 0.993 p<0.05 was recorded for Ampicillin. Ampicillin is considered more toxic than all the three antibiotics and should

be administered with caution.
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Introduction

Antimicrobial agents can be defined as substances that have
the capacity to kill or inhibit the growth of microorganisms such
as bacteria, fungi and virus [1]. After their formal discovery by
Fleming in 1928, antibiotics have become essential drugs for
human and animal health and welfare. Antibiotics can be derived
from natural sources or have syntheticorigins. They should be safe
(non-toxic) to the host, allowing their use as chemotherapeutic
agents for the treatment of bacterial infectious diseases. The
production of good and healthy fish seeds forms the bedrock of
aquaculture [2]. Common mortalities in fish hatcheries due to
negative interactions between fish and pathogenic bacteria, may
have called for usage of Ampicillin to control and treat the fry
and fingerlings [3]. The need to establish the optimum dosage of
this antibiotic becomes imperative to ensure the production of
healthy fish seeds and safety for man who is the major consumer.

One of the priorities of aquaculture is to increase production
and growth rates of fish that will meet the demand of the
increasing human population according to FAO [4]. In order
to sustain this priority, there is a need to determine as well as
establish the optimum and lethal doses of drugs and antibiotics
used in fish hatcheries to treat and control pathogenic organisms

and also in raising fish to table size [5]. FAO [4] revealed that
the contributions of aquaculture can only be fully realized and
sustained if a number of issues including the production and
supply of good and healthy fish seeds are properly addresses
and ensured.

Ampicillin is frequently administered antibiotics to the
fish either through the water or included in the fish feed [6]
as drug. Most of the fish farmers not aware of the withdrawal
period for the antibiotics nor the concentration to administer
as well as its potential hazard to humans [6]. The unregulated
use of antibiotics in fish farms continues to skyrocket till date.
In many countries, farmed fish and shrimps are produced in
crowded facilities with inadequate or non-existent regulation of
antibiotic use. Efforts are slowly underway to set standards and
procedures to detect risk-laden contamination [7]. Bolorunduro
et al. [8] has documented that majority of Nigeria Fish farmers
had no knowledge of any ethno-veterinary practices (EVP) in
fish health management and administration of drugs including
antimicrobial. Hence this study is aimed investigating the acute
effect of exposing Clarias gariepinus to different concentrations
of Ampicillin.
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Materials and Methods
Experimental location

The Experimental site was located in Adamawa State
of Nigeria, in Fisheries Laboratory inside Modibbo Adama
University of Technology, Yola. Adamawa State is located in the
northeastern part of Nigeria with a population of 3,737,223
people and land mass of 36,917m? Yola. Adamawa State lies
between latitudes 7- 11N of the Equator and longitudes 11-14 E
of the Greenwich Meridian.

Experimental design

A completely randomized design was used in which the
antibiotics concentration was included at equal interval and
all fish exposed at the same duration to one antibiotic at an
exposure. The selected experimental animals (Juveniles of
catfish) are of the same age group.

Experimental procedure

The experiment is in two phases. The first phase is an Acute
or Lethal studies which lasted for 96 hours and the second phase
is the sub-lethal indoor experiment that lasted for twelve weeks.

Determination of Concentration of Chemicals

Ampicillin was used during lethal concentration test on
Clarias gariepinus fingerlings. A pilot studies to determined the
maximum concentration that will not produce death and the
maximum concentration that will produced 100% death was
carried out and in between these concentration values were
selected for lethal studies [9].

Lethal experiment

Two hundred (200) Juveniles of Clarias gariepinus were
obtained from Emma farm, Yola. and transported to the
laboratory in 50 litres Jerican. They were acclimatized for seven
days. The desired Ampicillin concentrations were measured
and introduced in to the plastic tank containing ten (10) litres
of water each, control had 0.00mg/L, 10mg/L, 20mg/L and
30mg/L respectively. They were randomly stocked at the rate
of fifteen (15) Juveniles per rectangular glass tanks of 50cm x
32cm x 90cm. The fish were observed for physical appearances,
behaviouraland mortality for 24,48, 72 and 96 hoursrespectively.
During the lethal study, physicochemical parameters of water,
such as Dissolved Oxygen, pH, Temperature and Alkalinity were
measured following the methods described by American Public
Health Association - APHA (1985).

The lethal concentrations were determined using the probit
values and its relationship with logarithm of the concentrations
of Ampicillin [10].

Behavioural and physical response

The fish behaviour in the experimental set up and condition
were observed during lethal studies, observations of the
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behaviour were carried out at interval of 24.48,72 and 96 hours
respectively. The behaviour of the fish toward air gulping were
observed and recorded. The appearance of the skin bloody were
observed for hemorrhagic response and recorded. These were
scored according to Mallum [10] method.

Statistical Analysis

Data generated were treated with descriptive statistic to
determine the mean. All means were analyzed for significance
difference at (p<0.05) using Analysis of variance (ANOVA). Probit
analysis was also adopted and regression to determine the LC,,
of each of the Antibiotics. Correlation Coefficient (r) was used
to determine the association between the various parameters.

Results

Table 1: Behaviour response of Clarias gariepinus Juveniles Expose
to Different Concentrations of Ampicillin (mg/L) For 96 hours.

Behavioural 10.00
Responses 0.00mg/L ol 20.00mg/L | 30.00mg/L
Ag.itate.d i 1 ) )
swimming
Air gulping - 1 1 2
Lf).ss (?f i . )
equilibrium
Haemorrhage - - - 1

Table 1 shows the behaviour response of C. gariepinus
exposed to Ampicillin. Agitated movement occurred to all the
concentration from 10.00mg/L to 30.00mg/L. The higher the
dosage the more Agitated movement. Loss of equilibrium also
occurred in the higher concentrations. Air gulping occurred
higher in the highest concentration, but occurred in all the
concentration. Haemorrhage can only be seen in the highest
concentration, blood seen on the gill.

The temperature and pH reduces with increase in Ampicillin
concentrations while the Alkalinity increases. There is no
significant difference (p>0.05) between these parameters values
within the concentrations as shown in Table 2. All the data in the
same column are not significantly different (p>0.05).

Table 2: Physicochemical Parameters of Water Monitored During the

Exposure of Different Concentrations (mg/L) of Ampicilln to Clarias
gariepinus Juveniles at 96 hours.

Dissolved
Concentrations | Temperature oxygen pH | Alkalinity
(mg/L)
(mg/L) (Y] (ppm)
0 27.26° 6.4° 5.67 131°
10 27.24° 6.2° 5.4 1322
20 27.222 6.2% 5.22 1342
30 27.207 6.1% 5.22 136*
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Table 3: Mortality of Clarias gariepinus Juveniles Expose to Ampicillin at Different Concentration for 96 hours.

Conc;e:gt;:tions Exposure period in hours M::tt:lli o Mortality%
0 12 24 36 48 60 72 84 96
0 - - - - - - - - - 0 0
10 - - - - - 1 1 2 2 6 40
20 - - 1 - 2 1 2 2 2 10 66.67
30 - - 3 1 2 1 3 2 2 14 93.33

The result of toxicity showing mean mortality concentration
of Ampicillin at various concentration, mortality occurred in all
treatment except in the control. The mean mortality recorded
at 96 hours for C. gariepinus juveniles expose to various
concentration of Ampicillin varies as shown in Table 3. The
mortality increase as increase in concentration, 10mg/L had

40%, 20.00mg/L had 66.67% while 30.00mg/L had 93.33%
mortality respectively.

The Table 4 contained information on the probit values that
ranged from 4.75 to 6.28 while on Figure 1, the LC50=13.80mg/L
and safety level=1.38mg/L while a prediction equation of
Y=0.0783+4.3294X R2=0.993 p<0.05 are shown.

Table 4: Probit Value of Clarias gariepinus Juveniles Expose to Ampicillin at 96 hours.

y=0.0783 +4.3294x
R2=0992
5 LC50=13 80mg/L,
Safety level = 1.38mg/L

Probit values

* Frobitvalue

Logarithms of Concentrations (mg/L)

Figure 1. LC50 and Safety level of Ampicillin to Clarias gariepinus fingerlings

Figure 1: LC50 abd Safety level of Ampicillin to Clarias
gariepinus fingerlings.

Discussion

The behavioural and physical responses observed in
fish exposed to Ampicillin, Chloraphenicol and Tetracycline
were agitated swimming, air gulping, loss of equilibrium
and haemorrhage. These responses have also been reported
in fish exposed to other different forms of toxicant. The fact
that there were variations in the scoring especially at higher
concentrations compared to the control its an indication that
these antibiotics are toxic to the fish at higher concentrations.
Ali et al. [4] observed this while presenting various reasons
why drugs including antibiotics are used on fish farm. Such
behavioural responses have been reported when fish are also
exposed to other chemicals or toxins [11-13]. The loss of balance
and direction in the tested organisms, uncoordinated swimming
and haemorrhage could be exhibited to a nervous reaction of
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Concentration mg/L | Log concentration Total fish expose No of fish death % of fish death Probit value
0 0 15 0 0 0
10 1 15 6 40 4.75
20 1.301 15 10 66.67 5.44
30 1.4771 15 14 93.33 6.48
e N

the fish to the toxicant. The air gulping behavior exhibited by
the fish may be as a result of respiratory impairment due to
effect of toxicant on the gills. The inability of the gills surface to
actively carry out gaseous exchange might be responsible for the
recorded mortalities which are significantly different (p<0.05)
in relation to each of the concentrations. Comparatively, the fish
exhibited all the behavioural in each of the antibiotics although
some concentrations were scored higher than the other which
indicated the potency variations in the antibiotics used for
this experiment. Behaviorally, the mild responses are from
tetracycline to chloraphenicol and ampicillin. This variation
corroborate with the reports of Idowu et al. [14], Adeyemo,
Ayere [15] and Tittlemier et al. [16].

The water physicochemical parameters were negatively
affected as seen from the experiment. The water quality
parameters in the extract concentrations did not vary
significantly (p< 0.05) from what was obtained in the control.
Similar observation was reported by Akinwande et al. [12]
and Dan-Ologe and Sogbesan [11] when fish were exposed to
different concentrations of toxicants. The reduction in dissolved
oxygen recorded in this experiment coupled with increase in
the alkalinity as the concentrations of each of these antibiotic
increases could be attributed to chemical effect of the antibiotics
and could have contributed to mortality recorded in the
treatments with each of these antibiotics.

The inability of the gills to carry out gaseous exchange
effectively could have been responsible for the mortalities
recorded which is significantly different (p<0.05) and directly
proportional to the exposure concentrations and period for
all the antibiotics. The increase in mortality reported in all
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the antibiotics exposure was due to impairment of normal
metabolism by inhibitory effects of the antibiotics which could
produce digitalis-like action that may result into arrhythmia,
loss of normal heart beat rhythm leading to serious disorder
and severe cases may be fatal resulting to death [17] as also
seen in all the concentrations tested. It is known that antibiotics
and chemotherapeutics can evoke acute toxic effects in animals
[18] which has been shown from the results obtained from this
study[19].

This 96hr bioassay justifies the fact that in aquaculture,
antibiotics at therapeutic levels are frequently administered
for short periods of time via the oral route to groups of fish that
share tanks or cages. The LC50 obtained for this short term
exposure is indicative of the other effect that the antibiotics even
though seen as therapeutic can have on exposed fish [20].
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