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Abstract 
This research was done to find out the sub lethal effects of detergent kiln® on Oreochromis niloticus 

juveniles due to the contamination of fresh waters with a wide range of pollutants. The Nile Tilapia, 

Oreochromis niloticus was exposed to linear alkyl benzene sulphonate (kiln (R)) for 56 days after 

obtaining the LC50-96 which was 22.26mg/l. Fractions of 11, 1.5 and 1.9mg/l for Oreochromis niloticus 

representing 1/20, 1/15 and 1/12 respectively of these LC50 values were used for the 56day chronic 

exposure study following a static renewal protocol so as to monitor its effects on the fish’s haematology. 

Blood were collected after 56 days by randomly selecting fish from the various treatments and inserting a 

2mm needle and syringe through the dorsal aorta puncture and placed in ethylene-diamine-tetra-acetic-

acid (EDTA) treated bottles to prevent coagulation. The hematological parameters estimated include 

haemoglobin, mean cell haemoglobin, mean cell haemoglobin concentration, packed cell volume, mean 

cell volume, Red blood cell count sand white and red blood cell counts. Results showed that the PCV, 

WBC, RBC, MCH, MCHC, and Hb were significantly different and decreases with increasing 

concentration ofklin. 
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1. Introduction 

Detergents are organic pollutants that accumulate in freshwater sediment, constituting 

pollutant mixtures [1]. One of the most common domestic wastes that enter the aquatic 

ecosystem is detergent, which is a non-biodegradable chemical substance [2].  

Generally detergents are xenobiotic components which are usually washed into water bodies 

and are made up of several compounds of which the active components are the surface-active 

agents or surfactants [3]. Surfactants are of various types which are used in the formulation of 

detergents; the LAS (Linear alkyl benzene sulphonate) are the most widely used  [4]. At first the 

most common active substance of detergent used is Alkyl Benzene Sulfonate (ABS) that is a 

non-biodegradable chemical substance [1]. Linear Alkyl-benzene Sulfonate (LAS) is an anionic 

surfactant that has replaced the usage of ABS. According to [5], LAS was four times more toxic 

than ABS, however it is biodegradable. Effluents of LAS were found in the marine, brackish 

and fresh water ecosystems [6]. Linear Alkyl benzene Sulphonate (LAS) is the most widely 

used anionic surfactant in household and cleaning products that lower the surface tension of 

water, enabling soils and stains to loosen and release from fabrics and surfaces. These anionic 

surfactants are reported to be acutely toxic to aquatic organisms [7]. Contamination of natural 

water by detergents has become a matter of concern in recent years because of their large scale 

use in home and industrial applications, such as, washing powders, dye fasteners, formulation 

of shampoos, industrial and household cleansing agents, toothpaste, tooth powder and 

dispersing oil spills etc. [8, 9]. LAS is the primary cleaning agent used in many liquid and 

powder laundry detergents and specialty household cleaners at concentrations up to 25 percent 

of the total formulation. 

Fishes live in very intimate contact with their environment and are therefore very susceptible 

to physical and chemical changes in it, which may be reflected in their blood 

components.Recently, haematological parameters have become promising biomarkers in 

measuring the effects of chemical pollutant in fish. Blood samples can regularly be obtained 

from test organisms, thus allowing the use of non- destructive approach in effect assessment 
[10]. Typically, haematological parameters are non-specific in their responses towards chemical 
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Stressors. Nevertheless, they may provide important 

information in assessment studies, by providing an indication 

as to the general physiology and health status of the organism 

under investigation [11]. Several researcher have investigated 

the toxicity, uptake and tissues distribution and hematological 

changes of pollutants in fish [12, 13, and 14] and the use of 

hematological techniques in fisheries research is growing 

rapidly, as it is very important in toxicological research which 

result in monitoring and predicting health conditions of the 

fish [15]. 

Pollutants such as herbicides, pesticide and industrial effluent 

are known to alter the haematological indices of fish [14, 13].  

The tilapia family (of which O. niloticus is a member) is the 

second most intensively farmed species in the world. 

 

2. Materials and Methods 

2.1. Study area and Collection of Fish Samples  

Juveniles of Oreochromis niloticus was obtained from of the 

fish farm, University of Agriculture Makurdi, Benue state 

using net. The fish were acclimatized for 14 days in the fish 

hatchery, Department of Fisheries and Aquaculture, 

University of Agriculture, Makurdi. The fish were fed twice 

daily at 5% of their body weight during acclimatization. Prior 

to and during exposure period fish were starved. Linear Alkyl 

benzene Sulphonate (LAS) detergent with the trade name Kiln 

in Nigeria was used for this investigation. It was obtained 

from the modern market in Makurdi, Benue State. After 

obtaining the 96hr LC50, 3 sub-lethal concentrations were 

chosen for both fish by taking fractions; one twenty (1/20), 

one fifteen (1/15) and one twelve (1/12) of the concentrations. 

(10) Oreochromis niloticus were randomly selected and 

stocked with triplicates. Fish were fed with commercial 

floating feed (coppens) at 3% of their body weight. The 

exposure period lasted for 8 weeks.At the end of the 8th week, 

blood samples of Oreochromis niloticus were taken by 

injecting a 2mm needle and syringe through the dorsal aorta 

puncture and placed in ethylene-diamine-tetra-acetic-acid 

(EDTA) treated bottles to prevent coagulation. The blood 

samples was analysed in Q.A diagnostics medical laboratory, 

Makurdi, Benue State for the following: Haemoglobin (HB), 

Packed Cell Volume (PCV), Red Blood Cell (RBC), and 

White Blood Cell (WBC) while Mean Corpuscular Volume 

(MCV), Mean Corpuscular Haemoglobin (MCH) and Mean 

Corpuscular Haemoglobin Concentration (MCHC).  

 

2.3 Data Analysis 
The data obtained from these experiments were analysed 

using the mini tab 17th edition and one way analysis of 

variance (Anova). 

 

3. Results  

3.1 Haematological Analysis of Oreochromis niloticus 

juveniles exposed to Sub lethal Concentrations of kiln®. 
Haematological parameters of juveniles of Oreochromis 

niloticus exposed to sub lethal concentration of kiln® revealed 

a significant difference in all of the parameters across the 

concentrations as shown in table 10. Packed cell volume 

(PCV) differed significantly (p<0.05) with values ranging 

from 25.50±0.50% in 0.0mg/l to 21.65±0.65% in 1.9mg/l. 

White Blood Cell (WBC) varied significantly from 5.38±0.01 

in 0.0mg/l to 3.57±0.07 in 1.9mg/l. Red Blood Cell (RBC) 

differed from 3.53±0.02 in 0.0mg/l to 2.73±0.06 in 1.9mg/l.  

Mean Corpuscular Volume (MCV) differed significantly 

(p<0.05) with values ranging from 83.76±0.43 in 1.1mg/l to 

71.90±0.50 in 1.9mg/l. Mean Corpuscular Haemoglobin 

(MCH) also differed with the highest value recorded in 

1.5mg/l as 26.73±0.16 and least value rcorded in 1.9mg/l as 

21.91±0.21. Mean Corpuscular Haemoglobin Concentrtion 

(MCHC) showed significant difference ranging from 

30.34±0.06 in 1.1mg/l to 33.77±0.02 in 0.0mg/l. 

Haemoglobin ALS differed from 6.31±0.21 in 1.9mg/l to 

8.68±0.12 in 0.0mg/l significantly. 
 

Table 1: Mean Haematological parameters of Oreochromis niloticus juvenile’s exposure to Sub lethal Concentrations of kiln for 8weeks. 
 

Parameters 
Concentration (Mg/L) 

P-Value 
0.00 (Control) 1.10 1.50 1.90 

PCV (%) 25.50±0.50a 24.00±0.00ab 23.75±0.25b 21.65±0.65c <0.01 

RBC(109/l) 3.53±0.02a 2.81±0.06b 2.82±0.06b 2.73±0.06b <0.01 

WBC(109/l) 5.38±0.01a 5.20±0.10a 5.28±0.08a 3.57±0.07b <0.01 

Hb(g/dl) 8.68±0.12a 7.35±0.05b 7.66±0.13b 6.31±0.21c <0.01 

MCV(fl) 74.24±0.14b 83.76±0.43a 83.26±0.26b 71.90±0.50c <0.01 

MCH(pg) 25.10±0.10b 25.36±0.06b 26.73±0.16a 21.91±0.21c <0.01 

MCHC(g/dl) 33.77±0.02a 30.34±0.06b 33.01±0.51a 30.85±0.35b <0.01 

Means of the same row with different superscript vary significantly (p<0.05) 

 

4. Discussion 
Haematological parameters of juveniles of Oreochromis 

niloticus exposed to sub lethal concentration of kiln revealed 

a significant difference in all of the parameters across the 

concentrations as shown in table 1.Blood is recognized as a 

potential index of fish response to water quality, and can be 

used to ascertain the effects of pollutants in the environment. 

(16) Stated that haematology may be useful tool in monitoring 

stress levels of aquatic pollution on fish. Haematological 

parameters are closely related to the response of the animal 

and to the environment, an indication that the environment 

where the fish lives exert some influence on the 

haematological characteristics [17]. Haematology and clinical 

chemistry analysis, although not used regularly, can provide 

substantial diagnostic information once reference values are 

established. Unfortunately, reference values are not used on a 

routine basis in fish and the number of studies in which 

reference intervals have been determined for fish is limited 
[18]. However, it is well known that blood sampling, laboratory 

techniques, seasoned variation, size, genetic properties, sex, 

population density, lack of food supply, environmental stress 

and transportation could affect haematological data [19]. 

Hence, comparison of reference interval should be done with 

caution in respect to variation in environmental condition. 

All haematological indices of Oreochromis niloticus varied 

significantly across concentrations. Packed cell volume 

(PCV), White blood cell (WBC), Red blood cell (RBC), Mean 

Corpuscular Volume (MCV), Mean Corpuscular 

Heamoglobin Concentration (MCHC), and Haemoglobin 

decreased as the concentrations increased. Similar, reduction 

of blood parameters were reported studied by various authors. 
[20] Have noted that the RBC count decreased significantly in 
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the fresh water fish, Labeorohitaon exposure to herbicide 

glyphosate. [21] Observed the decreased haematocrit value 

(PCV) in the fish, Aspidopariamoraron exposure to lindane. 

Similar reduction of haematological indices had been reported 

by [22, 23, 24, 25, 26, 27, and 28] in their respective studies on fish. 

Moreover, the reduction in these blood metabolites is an 

indication of anaemia caused by exposure to the toxicant. This 

anaemic response of fish might be attributed to the destruction 

of erythrocyte or inhibition of erythrocyte production [29] or 

haemodilution [30]. All these observations confirm the findings 

of the present study. [31] Also reported that erythrocyte count, 

MCV, MCH and MCHC decreased in Heteropneutessp. 

Treated with insecticides with con-comitant decline in oxygen 

transport. 

 

5. Conclusion 
The present study revealed that sub lethal concentrations of 

klinon Oreochromis niloticus created haematological 

disturbances. The differences in the haematological 

parameters may be as a result of different levels of the 

concentrations of kiln administered. 

 

6. References 

1. Smulders E, Krings P. Detergents for the 1990's. Chem. 

Ind–London. 1990 19:160-163. 

2. Chio JT, Dayrit FM, Ocampo PP, Ocampo VR. A Study 

on the Environmental Impact of Detergent, III: Toxicity 

of Alky lbenzene Sulfonates and Coconut Fatty Alcohol 

Sulfates to Wards Fish and Rats. The Philippine Journal 

of Science, 1992, 1-39. 

3. Ruiswell RE, Brimblecombe P, Deut DL, Liss PS. 

Environmental Chemistry, the Earth- Airwate Factory. 

Edward Arnold. Great Britain, 1992. 

4. Mcavoy DC, Eckhoff WS, Rapaport RA. The fate of 

linear alky lbenzenesul fonates in the environment. The 

Clear Review. 1997; 3(1):4-7. 

5. Heath AG. Water Pollution and Fish Physiology. 

Department of Biology. Virginia Polytechnic Institute 

and State University. CRC Press, Inc. Florida, 2000, 244. 

6. Supriyono E, Takashima F, Strussman CA. Toxicity of 

Linear Alky lbenzene Sulfonate (LAS) to Juvenile 

Kuruma Shrimp, Peneaux japonicus a Histopato logical 

Study an Acute and Sub-cronic Level. Journal of Tokyo 

University of Fisheries, 1998. 

7. Abel PD. Surfactants and the environment. Journal of 

surfactant and detergent. 2009; 1:109-117. 

8. Roy D. Toxicity of an anionic detergent, dodecyl 

lbenzene sodium sulfonate to a freshwater fish, Rita. 

Determination of LC50 values by different methods. 

Ecotoxicol. Environ. Saf. 1988; 15:186-194.  

9. Tovell PWA, Newsome CS, Howes D. Adsorption 

metabolism and excretion by goldfish of the anionic 

detergent sodium lauryl sulphate Toxicol. 2007; 4:17-29. 

10. Akinrotimi OA, Abu MGO, George OS, Ucdeme NB, 

Aranyo AA. Haematological characteristics of Tilapia 

guineensis from Buguma creek Niger Delta, Nigeria. 

League Res. Nig. 2010; 11:177-182. 

11. Beyer J, Sandvik M, Hylland K, Fjeld E, Egaas E, Aas E, 

Skaare JU, Goksoyr A. Contaminant accumulation and 

biomarker responses in flounder (Platichthys flesus L.) 

and Atlantic cod (Gadus Morhua L.) exposed by carrying 

to polluted sediments in Sorfjorden, Norway. Aquat. 

Toxicol. 1996 36:75-98. 

12. Chindah AC, Braide AS, Oraye O. Response of 

Sarotherodon melanotheron in the Niger Delta Wetland, 

Nigeria to changes in pH. Revista UDO Agricola. 2008; 

8(1):143-153. 

13. Akinrotimi OA, Gabriel UU, Anyanwu PE, Anyanwu 

AO. Influence of sex, acclimation methods and period on 

haematology of Sarotherodon. Melanotheron. Res J Biol 

Sci. 2007; 2:348-352. 

14. Gabriel UU, Anyanwu PE, Akinrotimi OA. Blood 

characteristics associated with confinement stress in 

black chin tilapia Sarotherodon melanotheron. J Fish Int. 

2007; 2:186-189. 

15. Akinrotimi OA, Abu OMG, Ansa EJ, Edun OM. George 

OS. Haematological responses of Tilapia guineensis to 

acute stress. J Nat Appl. Sci. 2009; 5:338-343. 

16. Bouck GR. Ball RC. Influence of capture methods on 

blood characteristics and mortality in rainbow trout 

(Salmo giardneri). Trans. Am. Fish. Soc. 1966; 95:170-

176. 

17. Gabriel UU, Ezeri GNO. Opabunmi OO. Influence of 

sex, source, health status and acclimation on the 

haematology of Clarias gariepinus (Burch, 1822). African 

Journal of Biotechnology. 2004; 3:463-467. Doi: 

10.5897/AJB2004.000-2090. 

18. Hrubec TC, Cardinale JL, Smith SA. Haematology and 

plasma chemistry reference intervals for cultured tilapia 

Oreochromis hybrid. Vet Clin. Pathol. 2000; 29:7-12. 

19. Arnold JE. Haematology of sand bar shark, 

Carcharinusplumbeus standardization of complete blood 

count techniques for elasmobranchs. Vetclin. Pathol. 

2005; 34(2):115-123. 

20. Jayaseelan K, Mathur kumar avel, R Raja kumar, Toxic 

effects of herbicide glyphosate on haematological 

parameters in the fresh water fish, Labeo rohita. Journal 

of Ecotoxicology Environmental Monitor. 2005; 21(3): 

277-285. 

21. Sachar A, Raina S. Effect of lindane on immune organs 

of the fish Aspidopariamorar. International Journal of 

Innovative Research in Science, Engineering and 

Technology. 2014; 3(1):8510-8515. 

22. Omoregie E, Eseyin TG, Ofojekwu PC. Chronic effects 

of formalin on erythrocyte counts and plasma glucose of 

the Nile Tilapia, Oreochromis niloticus. Asian Fisheries 

Science. 1994; 7:1-6. 

23. Fafioye OO, Adebisi AA. “Effects of sub lethal 

concentrations of aqueous extracts of Parkiabiglobosaon 

some haematological parameters of the African catfish, 

Clarias gariepinus. Bioscience Research 

Communication. Nigeria. 2000; 12(4):415-420.  

24. Fafioye OO, Jeje CY. Toxicity of the herbicides Prim 

extra and Gram ozone on two species of Tilapia fish. 

Bioscience Research Communications. 2001; 12(4): 407-

413. Nigeria. 

25. Adeogun OA, Fafioye OO, Sowumi AA. Toxicity of the 

aqueous extracts of Euphorbia later flora stem on the 

juveniles of Oreochromis niloticus (L). Bioscience 

Research Communications. 2002; 14(2):193-196. 

Nigeria. 

26. Fafioye OO. Acute toxicity of aqueous extracts of Parkia 

biglobosa and Raphia vinifera to Gambusia affinis and 

their effects on oxygen uptake. Journal Applied Sciences. 

2002; 5(3):3003-3007. Nigeria. 

27. Fafioye OO. Blood metabolites of Clarias gariepinus 

chronically exposed to glyphosate. Journal of Applied 

Sciences. 2005; 8(2):4756-4760. Nigeria. 



 

~ 294 ~ 

International Journal of Fisheries and Aquatic Studies 

28. Fafioye OO. Effect of chronic exposure to water soluble 

fractions of Forcados crude oil on the growth and 

development of African catfish (Clarias gariepinus) 

larvae. Global Journal Pure and Applied. Sciences. 

(GJPAS). 2007; 13(2):179-182, Nigeria. 

29. Wintrobe M.M Clinical haemat ology kinpton. H. press, 

London, 1978, 263. 

30. Sampath K, Velamnial S, Kennedy IJ, James R. 

Haematological changes and their recovery in 

Oreochromis mossambicus as a function of exposure 

period and sub-lethal levels of Ekalus. Acta 

Hydrobiology. 1993; 45:73-83. 

31. Thakur PB, Bais VS. Toxic effect of aldrin and fen evale 

rate on haematological parameters of freshwater, 

Heteropneustes fossilis (BL). Journal of Environmental 

Biology. 2000; 21(2):161-163.  


