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1. INTRODUCTION 

Almost Everywhere in different parts of   the world the aquatic environment is continuously being 

loaded with contaminants released by urban communities and industries [1]. In many of these  places, 

myriads of organic trace pollutants, such as polychlorinated biphenyls, organ chlorine pesticides, 

hydrocarbons and polychlorinated dibenzofurans have been produced and, in part, discharged into 

land and  waters  [2]. For certain decades now, humanity has turned out to be mindful of the capability 

of the impact of these synthetic compounds and their potential dangers for oceanic and earthly 

biological systems specifically. A definitive part of the bargain is the aquatic condition, either because 

of direct release or to hydrologic and climatic procedures [3-4].  

The presence of zenobiotic substances in a fragment of an aquatic system does not on its own show 

damaging impacts. Associations must be set up between levels of presentation, inside degrees of 

tissue destruction, collection, and early antagonistic impacts. Thus, the introduction, destiny and, 

particularly, impacts of contaminants in the aquatic environment on the osmoregulation of fish should 

be broadly considered. Conversely, appraisals of electrolytes in the blood of fish are great pointers of 

evaluating the wellbeing status of fish in ecotoxicology [5-6]. The electrolytes are substances which 

impact the circulation and maintenance of water around the arrangement of an individual [7]. In view 

of this, Gabriel et al. [8] reported that sodium and potassium are the most significant osmotically 

viable electrolytes and consequently the most considered. 

Others of significant importance are chloride and calcium. Calcium is available in the body in larger 

amount than some other mineral component. It is available in   the bones as stores of calcium 

phosphate. It is likewise present in little focuses in body liquids. The ionized calcium in the body 

assists in blood coagulation and keeping up the typical volatility of muscles [9-10]. Estimation of 

hematological parameters gives a sign of the poor or great state of fish wellbeing more quickly than 

other normally estimated parameters, as they react all the more promptly to changes in the natural 

condition [11-12]. Changes in electrolyte levels show the activity of an assortment of homeostatic 

mechanisms in the assemblage of fish and assume an important job in osmoregulation and 

homeostasis. This paper accordingly evaluates the impacts of dimethoateon on selected electrolytes in 

Tilapia guineensis, a commonly cultured fish in Nigeria. 

Abstract: Variations in selected electrolytes such as Sodium (Na+), Potassium (K+), Chloride (Cl-) and 

Calcium (Ca2+) in the plasma of juveniles and adult sizes of Tilapia guineensis exposed to dimethoate (DMC) 

at the concentrations of 0.00 (control), 1.00, 1.50, 2.00, 2,50 and 3.00 mg/L were conducted to assess the 

variations in  electrolytes alterations  in fish exposed to Dimethoate (DMC) under laboratory conditions. A 

total of seventy-five juvenile sizes and seventy-five adult sizes of T.guineensis were utilized for this trial. 

Results from the examination demonstrated that significant alterations comparable to the control values were 

observed in all the electrolytes under consideration. These alterations were pronounced in juvenile fish than 

the adult sizes. 

Keywords: Electrolytes, Chemical, Biochemical, Osmoregulation. 
 

*Corresponding Author: Akinrotimi O.A, African Regional Aquaculture Center/ Nigerian Institute 

for Oceanography and Marine Research, P.M.B. 5122, Port Harcourt, Nigeria
 

 
 

 

 

 

 

 

 

 



Variations in Some Electrolytes in Tilapia guineensis Exposed to Dimethoate (DMC) 

 

International Journal of Innovative Studies in Aquatic Biology and Fisheries (IJISABF)               Page | 13 

2. MATERIALS AND METHODS 

2.1.  Experimental Location 

The study was carried out at African Regional Aquaculture Center, (an outstation of) Nigerian 

Institute for Oceanography and Marine Research, Buguma, Rivers State, Nigeria. 

2.2.  Trial Fish 

Seventy-five each of adult and juvenile sizes of T. guineensis were sourced from recruitment ponds in 

the station during the low tide. The fishes were shipped in six open 50l plastic compartments to the 

laboratory and acclimated for a period of seven days.  

2.3.  Arrangement of Test Solutions and Exposure of Fish.  

The pesticide dimethoate (DMC) utilized in this trial was purchased from a business outlet in Port 

Harcourt, Nigeria. T. guineensis fish were exposed to the substance at the concentrations of 0.00 (for 

control), 1.00, 1.50, 2.00, 2.50 and 3.00 mg/L in triplicates. Five fishes were randomly dispersed into 

each test tank. The examination went on for a time of 14 days. The water in the tanks was 

reestablished day by day. The fish were fed twice every day at 3% body weight with a commercial feed.  

2.4.  Determination of Blood Serum Electrolytes 

At the end of the experimental period, 2ml of fresh blood sample was collected by making a caudal 

puncture with the help of a fine needle and syringe, and poured into heparinized sample bottles. 

Serum was separated by centrifugation at 10,000rpm for 5-8 minutes in TG20-WS Tabletop High 

Speed Laboratory Centrifuge. Serum electrolytes such as Na+, K+, Ca2+ and Cl- were determined by 

using Hitachi 902 automatic analyzer (Japan), following the method described by Gabriel et al.(2012). 

All the tests were performed in triplicates. 

2.5.  Statistical Analysis 

All the data were expressed as mean and standard deviation of mean. The statistical package, SPSS 

Version 22 was used for the data analysis. The means were separated using two-way ANOVA and the 

two means were considered significant at 5 %( P<0.05). 

3. RESULTS 

The resultant impacts of DMC on the electrolytes in the plasma of T.guineensis juveniles are 

introduced in Table 1. It was seen that sodium (Na+) and K+ expanded with expanding concentrations 

of the pesticides. Likewise Ca2+ diminished essentially when contrasted with the control, while Cl-

was within a similar scope of 16.0-19.0 (Table 1). In the adult fish treated with DMC, there was huge 

variety over the concentrations toxicants. At the same time Na+ and K+ expanded and crested at 3.00 

mg/L of the contaminants (Table 2). 

Table1. Effects of Dimethoate (DMC) on the Electrolytes ions in the Plasma of T.guineensis Juveniles 

(Mean±SD) 

Conc.(mg/L)        Na
+
          Ca

2+
         K

+
             Cl

-
 

0.00 42.30  ± 1.01a    34.50 ± 2.01e   2.40 ± 0.22a      16.00 ± 1.08a 

1.00 46.50  ± 2.45a    28.88 ± 2.02d   3.80 ± 1.15a      17.00 ± 1.34a 

1.50 53.80 ± 1.20b    24.80 ± 1.05c   5.60 ± 0.07b      17.00 ± 1.28a 

2.00 65.90  ± 1.99c    20.70 ± 2.09c   7.70 ± 0.05b      16.00 ± 1.19a 

2.50 67.50  ± 1.54c    15.50 ± 1.04b 11.90 ± 0.04c      18.00 ± 2.53a 

3.00 76.80  ± 2.21d    8.90 ± 1.08a 12.20 ± 0.12c      19.00 ± 1.95a 

Means in the same column with different superscripts are significantly different (p<0.05) 

Table2.  Effects of Dimethoate (DMC) on the Electrolytes ions in the Plasma of T.guineensis  (Mean ±SD) 

Conc.(mg/L)        Na
+
          Ca

2+
         K

+
             Cl

-
 

0.00 42.30  ± 1.01a    34.50 ± 2.01c   2.40 ± 0.22a      16.00 ± 1.01a 

1.00 44.76  ± 2.11a    33.11 ± 2.44c   2.60 ± 1.18a      16.00 ± 1.02a 

1.50 46.21 ± 1.13a    30.99 ± 1.43b   3.20 ± 1.02b      16.00 ± 1.41a 

2.00 50.12  ± 1.54b    28.88 ± 2.34a   4.80 ± 1.78b      15.00 ± 1.49a 

2.50 54.65  ± 1.19b 27.86 ± 1.13a 6.30 ± 1.88c      15.00 ± 2.12a 

3.00 58.88  ± 2.05c    25.17 ± 1.43a 8.30 ± 1.01c      16.00 ± 1.06a 

Means in the same column with different superscripts are significantly different (p<0.05) 
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4. DISCUSSION 

Electrolytes are required for osmoregulatory purposes in the body arrangement of a living oranisms; 

in this manner electrolyte balance in the body of a living being is important for the ordinary capacity 

of cells and organs. Gabriel et al. [13] uncovered that the fundamental capacity of electrolytes in the 

body incorporates the control of liquid circulation, intracellular and extracellular acido-essential 

balance to accomplish appropriate support of osmotic weight of body liquids and typical neuro-solid 

irritability. In this way, adjustments of the electrolyte parity of a life form would unfavorably 

influence the living being concerned. The outcomes got in this trial indicate that the example shown 

by electrolytes in the plasma of T.guineensis exposed to various concentrations of the chemicals was 

concentration gradient of the toxicant.  

This investigation showed changes in electrolytes of fish treated with different concentrations of 

DMC. Likewise, this trial indicated noteworthy changes in the electrolytes level in the plasma of the 

two sizes of T.guineensis. There were critical changes (p≤0.05) in all the plasma electrolytes in the 

fish, aside from chlorides that did not change at the different concentrations of the pesticide. Plasma 

electrolytes are known to vacillate in light of different contaminants [4]. These aggravations in 

homeostasis are exacerbated by toxins and prove by changed plasma particle fixation [8]. The 

electrolyte profiles of fish in the present examination indicated variances because of exposure to 

DMC. Besides, the variances in electrolytes analyzed could be connected to heart stress [14]. 

Decrease of Na+ particle level may influence the heart capacities and cause neurotoxic harm to the 

focal sensory system (CNS) of fish [15]. On the other hand, Mishra et.al. [16] opined that synthetic 

compounds, for example, cypermethrin adjust nerve motivation goes along nerves of vertebrates and 

fish especially . The nerves become quickly porous to sodium molecules, therefore enabling it to 

stream into nerves. It likewise postpones the end of the entryway that permits the sodium stream [17].  

Commonly, synthetic compounds have been accounted for a gigantic influence the penetrability of the 

sodium voltage relying upon directs in the sensory cells [18].  The change of electrolytes in toxicant 

exposed fish   uncovered the fact toxins could obstruct the normal function of these electrolytes. For 

example, sodium and potassium are fundamental for the movement of numerous compounds and have 

been embroiled in the movement of Adenosine triphosphate which takes part in a few metabolic 

procedures [19]. Like calcium, potassium and sodium particles assist the cell in the upkeep of 

ordinary fractiousness of the heart, muscles and nerves just as particular porousness of cell layer [20]. 

The noteworthy variety (P<0.05) saw in the electrolytes in this investigation might be related with 

uneven characters prompting raised solid exercises and adjustments in ionic transitions over the 

muscle layer [21].  

5. CONCLUSION  

This trial has showed that DMC caused huge modifications in the electrolyte profiles of the exposed 

T.guineensis, a reasonable sign that their utilization in the fields and water condition might be a risk to 

amphibian biota. Reasonable and ecological well disposed farming systems must be supported in 

different parts of the nation to keep these chemical from finding their way into the aquatic 

environment.  
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