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ABSTRACT 
 

Most of the fish death by pollutants demonstrate gills damage, since it is located outside the body that is directly 

exposed to water as a medium of life. Thus this is the first organ to be affected by polluted water. Histopathology 

is the most common tool for determining the deleterious effects of toxic substances on exposed fish. During the 

present investigation an attempt has been made to evaluate the intensity of damage caused to gills, on exposure 

to various concentrations of untreated and treated effluents.  
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INTRODUCTION 
 

Histopathology is mainly directed to study the effect of chemicals on the structural components of the living system 

and the ways in which cells and tissues respond to injury. Any damage to the cells and tissues may affect its normal 

functioning. There exists a clear correlation between pathological condition of a cell or a tissue and its affected 

functions. A study of histology reveals important information regarding structural changes at cellular or subcellular 

levels of an organ. A study of pathological changes in the micro-anatomy of tissues is called histopathology. It is 

extensively used for detecting various induced lesions in the tissues of experimental animals.  

 

In case of fishes, the histological examinations can provide useful data regarding various cellular damages with the help 

of which probable cause of death of fish can be stated. This information along with physiological and biochemical data 

may provide a more complete and accurate description of the activity of a toxicant. Vital organs like gills, liver, kidney, 

spleen, intestine etc get adversely affected due to various water pollutants.  

 

Therefore histological examination of these tissues has an immense importance in toxicity studies. Histological changes 

in fish on exposure to various effluents have been studied by many workers such as G. Ravanaiah and C. V. Narasimha 

Murthy (2010); P. Palanisamy, G. Sasikala et.al., (2011); Shivani Sharma and Susan Manhor (2011); Tripathy M, 

Mishra R. P. et.al., (2011); Jehan M. Sorour and Dalal Al Harbey (2012). 

 

Since, histopathological changes reveal structural effect within a short period of time; the present study was under 

taken in order to examine the effect of textile-dyeing effluent on gills and liver of Oreochromis mossambicus. 

 

MATERIALS AND METHODS 
 

Experimental animals were collected from an unpolluted sources. Disease-free healthy fishes were acclimatized for a 

period of 14 days. Animals of similar length and weight were selected for the experimental work. The selected fish 

were exposed to various concentrations of the untreated and treated effluent. And the acute toxicity tests were carried 

out for the period of 96 hours. After carrying out the range finding tests, different concentrations were selected for 

conducting acute toxicity tests on untreated and treated effluents.  

 

The concentrations (dilutions) selected for the untreated effluent were in the range of 0.01% to 1% and the percent 

mortality was found in between 28% to 100%. Similarly, the concentrations (dilutions) selected for the treated 

effluents were in the range of 1% to 100% and the percent mortality was found in between 70% to 100%. At the end 

of the experiment, the animals were sacrificed and various organs like gills and liver were removed for 

histopathological studies.  

 

The gills were fixed in Bouin’s fluid whereas liver was fixed in Susa fixative and dehydrated using alcohol grades. 

After cleaning with xylene, they were embedded in paraffin wax. Sections were cut and stained with haematoxylin-

eosin. Slides were observed under microscope.  



 
 

 International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 8 Issue 1, January-2019, Impact Factor: 4.059 

Page | 80 

Relative acute toxicity of Untreated and Treated effluent of textile-dyeing industry on Oreochromis mossambicus 

 

Table: 1 
 

 

Exposure duration 

(Hrs) 

LC50 (%) 
TUa (Acute toxicity 

unit) 

Safe concentration  

(%) 
Total efficiency (%) 

Untreated Effluent 

24 0.9 111.11 0.09 - 

48 0.4 250 0.04 - 

72 0.4 250 0.04 - 

96 0.16 625 0.016 - 

Treated Effluent 

24 46 2.17 0.21 98.04 

48 44 2.27 0.22 99.09 

72 1 100 10 60 

96 0.56 178.57 17.85 71.42 

 

RESULTS 

 

 Histology of Gill from control fish: 

 

The gills of the control fish forms the major respiratory organ and are situated under the operculum. They consist of 

four holobranches on each side of the pharynx. Each holobranch consists of two hemibranches projecting from the 

branchial arch (gill arch) in such a way that the free edges diverge and touch those of the adjacent holobranch. Each 

hemibranch consists of row of long thin filament called as primary lamella. On the upper and lower surface of each 

filament there are series of thin parallel folds called as the secondary gill lamellae, that forms the major respiratory 

surfaces. The gill filaments are supported by a cartilagenous gill ray which acts as mechanical support and a site of 

attachment for the adductor mucles. The secondary consists of basal lamella, a large connective tissue and one layered 

thick epithelium. Epithelial cells are supported and separated by pillar cells. 

 

 The structural changes recorded in the gills of the fish exposed to various concentrations of untreated and treated 

effluent can be summarized as follows; 

i. The primary lamellae of gills showed congestion of blood. 

i. Hyperplasia of interlamellar tissue and the adhesion of the adjacent secondary lamellae. 

ii. Deformed secondary lamellae with enlarged mucus cells. 

iii. Dialation of the capillaries in the secondary lamellae. 

iv. Exfoliation of the epithelial as well as the pillar cells with vacuolar degeneration. 

 

DISCUSSION 
 

The fish, in spite of exposure to the lowest concentrations of the textile-dyeing effluents has produced considerable 

pathological changes in the tissues. Gills were selected for their primary role in respiration and their direct contact with 

the aquatic environment. Histological assessment of the gills of experimental fish Oreochromis mossambicus after 96 

hour exposure to various concentrations of textile-dyeing effluents revealed marked histopathological alterations in 

comparison to the gills of fish under control.  The vulnerability of gills is considerable because their external location 

and intimate contact with the medium in which they are exposed makes them susceptible to damage by any irritant 

materials, whether dissolved or in suspended forms (Roberts, 2001). 

 

In fact the gills of all the specimens showed dilation of the lamellar capillary and pooling of blood leading to aneurysm 

(telangiectatic lamellae). The occurrence of aneurysm was noticed in most of the secondary lamellae. According to 

Roberts (2001), if there are many telangiectatic lamellae, respiratory function may be affected. Similar pathological 

alterations were reported in Oreochromis niloticus exposed to treated sewage water by Antonio et.al. (2008). 

 

Increased occurrence of epithelial proliferation, necrosis, intensive vasodilatation and thickened lamellar epithelium 

were observed in most of the specimens. These alterations are usually a sign of comprised respiratory and ion-

regulatory capacity (Lease et.al.’ 2003). All these lesions may affect the respiratory function. Increased thickness of the 
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epithelial layers has been reported to result from hyperplasia following experimental exposure to the effluent. Similar 

changes were reported in fish Labeo rohita on exposure to textile mill effluent by Nikalje. S.B, Muley. D.V, Angadi. 

S.M (2012). Srivastava et. al. (1998) reported lamellar fusion and vasodilation in rainbow trout on exposure to 

malachite green, a textile dye. 

  

Thus it is evident that gills are sensitive indicators of toxicity. Being the first of the crgans to come in contact with the 

toxicant they suffer great damage. Gill damage leads to the deficiency of the oxygen supply especially in waters with 

low oxygen content. Even if the concentrations are not lethal, oxygen deficiency may cause further injuries to other 

organs and systems especially the nerve cells. Since gills are responsible for osmoregulation too, damage to gills would 

lead to serious consequences.  

                 

The histopathological study revealed that the untreated and treated textile-dyeing effluents have severe toxic effects in 

the tissues of vital organs such as gills and liver of the experimental fish Oreochromis mossambicus 

 

a  

b    c  

d   e  

f     g  



 
 

 International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 8 Issue 1, January-2019, Impact Factor: 4.059 

Page | 82 

h     i  

j    k  

 

[Figure a: Histopathological structure of gills in control fish.} 

{Figure b to f: Histopathological structure of gills exposed to different concentrations of untreated effluent i.e., 0.01, 

0.1,0.18,0.32,0.56%] 

 

[Figure g to k: Histopathological structure of gills exposed to different concentrations of treated effluent i.e.,1, 

10,18,32,56% 

 

CONCLUSION 
 

Based on the above mentioned findings, it may be concluded that the effluent from the industry affects the general 

health of the experimental fish, reducing their ability to adapt variations in the environmental factors. Further the 

continuous stress due to exposure to the pollutant may eventually lead to the ecological death not only of the individual 

but of the entire ecosystem. 
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