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ABSTRACT 
 

Study of chromatophores from fish scale can serve as important tool in detecting stressors in 
fish. In the present study, acute toxicity of actual concentration of copper (Cu) to a teleost, 
Esomus danricus (Hamilton–Buchanan), for 96 hours duration (96 hrs LC50) was found to 
be 0.00001ppm. Batches of fish were exposed to three sublethal concentrations of Cu for 28 
days and the chromatophores present in fish scales were indexed into types. Compared to 
control, a decline in dispersed Chromatophore and an increase in punctuate chromatophore 
with exposure to copper as stressor was observed with maximum contraction seen in highest 
sublethal concentration of Cu administered test fish. 
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INTRODUCTION 
A potent indicator of toxicity is essential 

for early detection of toxicants in the aquatic 
media and in the organisms inhabiting there 
in. Fish skin is dynamic, possesses unique 
organization and performs incredibly 
complex array of activities like excretion, 
osmoregulation, defence against disease and 
adjustment of fish to a wide variety of 
environmental factors. It is therefore 
vulnerable to damage caused by water 
quality changes and infection. Stressors 
generally increase the permeability of the 
integument for water and ions as well as for 
pathogens and consequently activate the 
hypothalamus-hypophysis-interrenal axis to 
counteract imminent disturbance of 
homeostasis1. Chromatophores are pigment 

containing cells of fish found in their scales. 
The Chromatophore stages have been 
described and divided into five types based 
on whether the chromatophores are punctuate 
or dispersed.2 Type I chromatophores are the 
most punctuate (pigment are concentrated), 
gradually dispersing through Type II, III, IV 
and Type V, the latter being the most 
dispersed. Fish scale, under control 
condition, has a combination of all these 
types of chromatophores. Stressors in aquatic 
media can alter the normal chromatophore 
types in fish. Chromatophore Index, thus, 
acts as valuable indicator of stressors in 
aquatic environment.  

Objective 

The aim of the study is to type and index 
chroatophores from scales of Esomus 
danricus, which can serve as indictor of 
copper toxicity.  
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MATERIAL AND METHODS 
The fishes of equal length (46.77±4.30 

mm) and weight (0.855±0.16g) were 
collected from shallow water streams and 
ponds of Barak valley, South Assam, India. 
They were acclimatized under laboratory 
conditions seven days prior to 
experimentation. The fish were fed with 
commercially available fish food but food 
was withheld 24 hrs prior to acute toxicity 
tests. A stock solution of Actual 
concentration of Copper was prepared from 
its compound, CuCl₂.2H₂O (MW 
170.48g/mol). Acute toxicities for the metal 
was  determined  and 96hrs LC50 for Cu was  

computed by Probit Analysis.3 Three 
sublethal concentrations of Cu were chosen 
and for each concentration of Cu, fish were 
kept in three litres of toxicant treated media 
with adequate replicates for 28 days. 
Chromatophore in fish scale on dorsal side 
were fixed in 10% Formalin, dehydrated, 
mounted and indexed2 after 28 days of 
treatments.  Controls were also 
simultaneously run. Analysis of variance 
(ANOVA) was performed and difference in 
treatment means appear at family error rate 
0.10 (Tukey’s family error rate was used for 
Multiple comparisons) using Minitab14 
Statistical package. 

No. of Chromatophore Type
Chromatophore Index = ×100%

Total Chromatophores Studied

RESULTS AND DISCUSSION 
On the basis of 96 hr LC50 Cu 

(0.00001ppm.), three sublethal 
concentrations (1/10th, 1/100th and 1/1000th 
96 hrs LC50) were chosen and after 28 days 
of exposure, Chromatophore from fish scale 
were indexed. All the treatment means 
compared to control varied significantly. 
Stress in the form of Copper, even at low 
concentration is having effect in this fish. 
Compared to control, a decline in dispersed 

Chromatophore and an increase in punctuate 
chromatophore with exposure to Copper as 
stressor was observed with maximum 
contraction seen in highest sublethal 
concentration of Cu administered test fish. 
Histological alteration in skin of fish is due 
to various pollutants as reported by many 
workers.4-11 In Labeo rohita, a decline in 
dispersed chromatophore and an increase in 
punctuate chromatophore with exposure to 
stressors was found12

.
 

Table 1 : Chromatophore index (%) of Control and Copper exposed Esomus danricus : 

TEST CONC. 
(ppm) 

TYPE I 
(%) 

TYPE II 
(%) 

TYPEIII 
(%) 

TYPEIV  
(%) 

TYPE V 
(%) 

CONTROL 12.11 14.88 19.03 21.18 32.18 

0.000001 53.58* 23.46* 9.6* 7.17* 6.16* 

0.0000001 39.6* 20.0* 16.8* 13.2* 10.4* 

0.00000001 16.88* 17.11* 18.0* 19.11* 28.89* 

 
F=5071.33 (* Significance at p<0.001) 
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Fig. 1 : Scale from dorsal side of Esomus danricus in control condition (6X magnification) 
 

 

Fig. 2 : Scale from dorsal side of Esomus danricus exposed to 1/10 96 hrs LC50 Cu (6X 
magnification) 
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Fig. 3 : Scale from dorsal side of Esomus danricus exposed to 1/100 96 hrs LC50 Cu (6X 
magnification) 

 

 

Fig. 4 : Scale from dorsal side of Esomus danricus exposed to 1/1000 96 hrs LC50 Cu (6X 
magnification) 
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CONCLUSION 
E. danricus is abundantly found in 

shallow water bodies in Barak Valley which 
serves as sink to various chemicals, 
pesticides, fertilizers etc from adjoining tea 
and paddy cultivation. Thus a potent 
indicator of toxicity is essential for early 
detection of toxicants in the aquatic media 
vis a vis in the organisms inhabiting there in. 
Study of chromatophores from fish scale can 
thus serve as important tool in detecting 
stressors in organisms. 
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