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ABSTRACT 
Fresh water fishes, C. orientalis were exposed to different temperature viz. 15oC, 20oC, 30oC, and 
400C. Remarkable changes in tRBC were observed. The results were compared with the fish’s 
acclimated to ambient temperature at 270C. The tRBC count was found to be increased as 
temperature increases and decreased as temperature decreases. Temperature of aquatic environment 
is important tool for ensuring the normal metabolism affects blood vascular system of aquatic 
organisms. The present investigation deals with influence of temperature on the tRBC in C. 
orientalis. 
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INTRODUCTION 

The blood plays important role in the 
maintenance of life and is the most vital part of 
the body of freshwater fishes. Haematological 
studies have long been considered as a 
valuable diagnostic tool, in clinical 
biochemistry, population, physiology, genetics 
and it is highly susceptible to internal and 
external environmental fluctuations. Physico-
morphological changes in blood indicate the 
changes in the quality of the environment and 
therefore blood parameters are important in 
diagnosing the functional and status of the 
animal.1-6 In poikilotherms like fish it plays 
vital role during every movement for 
maintaining the physiological nature of the 
body with respect to the fluctuating 
environmental parameters.7 Most of fishes are 
ectothermic and they have successfully 
occupied the most diverse thermal habitats of 
aquatic ecosystems, from the sub-zero 
temperatures of the Southern Ocean to the hot 
waters of desert caves. Indeed, the thermal 
tolerance range of fish extends from 2oC to 
+44oC.8 In North temperate climates fish are 
exposed to great seasonal changes of 
temperature which often require physiological 
plasticity, i.e. the ability to change the 

physiological phenotype according to the 
seasonal temperature conditions. The process 
of phenotype change in an individual or in a 
tissue occurs within the framework of the same 
genome and is called temperature 
acclimation/acclimatization. It is used to adjust 
physiology and performance in response to an 
imposed chronic change of ambient 
temperature.9,10 

The properties of fish blood have been shown 
well adapted to the environment and needs of 
the particular species. However these 
properties are temperature dependent, for an 
increase in temperature generally causes a 
large decrease in the oxygen affinity of the 
blood11 and yet this has received little attention 
in respect to acclimation or acclimatization. 
The fish living in the temperature fluctuations 
faces the problem of oxygen affinity, so as to 
compensate for the effect of temperature. 
Maintenance of sufficient oxygen supply to the 
tissue is essential for continued cellular 
function at changed temperatures, therefore to 
elucidate this biological problem the effect of 
cold and warm temperature acclimation on the 
oxygen carrying capacity of C. orientalis were 
investigated. The inter-relationship of total 
count of red blood corpuscles due to 
acclimation at cold and warm temperatures in 
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C. orientalis showed highly sensitive response 
to temperature fluctuations. The results of 
investigations upon thermo-adaptive 
modifications in the haematology have, 
however, been surprisingly inconsistent in the 
freshwater fish, C. orientalis.                                       

MATERIAL AND METHODS 
Medium sized fresh water fishes, C. orientalis 
(length 6-8 cm. and weight 25-35g.) were 
collected from Shivan river from Nandurbar 
district Maharashtra and acclimatized in the 
laboratory condition in well aerated 
dechlorinated for 8-10 days were kept in glass 
aquarium. Fishes were washed with 0·1% 
KMnO4 solution to avoid dermal infection. 
The physico-chemical parameters of the water 
as per the methods.12-15 The fishes were 
exposed to different temperatures up to 96 hrs. 
Blood was obtained by cutting the caudal 
peduncle dissection method.16-20 First few 
drops were discarded and only the first 2 mL 
of blood was taken since the entry of lymph 
into the blood is reported to affect haematocrit 
value. The blood was transferred to injection 
glass vials containing anticoagulant (EDTA) in 
requisite quantity.21 Total RBC was done by 
using Hayem’s and Tuerk’s solution by 
Neubauer’s Haemocytometer.22  

RESULTS AND DISCUSSION 
The physico-chemical properties are given in 
Table 1. C. orientalis is snakeheads freshwater 
fishes are highly regarded as rich protein food  
acclimatized at temperatures of 150C, 200C, 
300C and 400C in order to study physiological 
responses of blood to temperature fluctuations 
in the laboratory condition. The temperature of 
control set was 270C. The study conducted to 
assess the changes in the tRBC count exposed 
to different temperature conditions. The tRBC 
count was found to be increased as temperature 
increases, and decreased as temperature 
decreases. The present investigation deals with 
influence of temperataure on the tRBC count. 
The results are given in Table 2 and expressed 
in Fig. 1, Fig. 2, Fig. 3 and  Fig. 4. 
Temperature is the most pervasive of all 
environmental variables influencing life not 
only because of its different structural and 
functional effects  but also it modulates the 
effects of almost all other environmental 

parameters. Although seasonal fluctuation of 
water temperature is the most adaptive 
environmental stimulus for triggering adaptive 
physiological and biochemical changes in an 
annual cycle in the aquatic animals like fishes, 
thermal independence of rhythmic oscillatory 
in fishes are not quite unknown. Fish may 
encounter rapid variations in the environmental 
temperature and in the availability of oxygen. 
Oxygen transport by blood is promoted by an 
increased oxygen capacity or by an increase of 
oxygen affinity, achieved by modulation of the 
internal environment of the RBC. 
The present results of total erythrocyte count 
showed the variations in the blood of C. 
orientalis acclimated to cold and warm 
temperature stress. In cold condition the 
erythrocyte count decreases while increase 
under warm temperature stress. Increasing the 
aquatic environmental temperature of the 
fishes increases the demand of oxidative 
metabolism. When temperature increased, 
activity of oxygen absorbing by RBC reducing, 
thus body of the animal compensates with this 
reduced oxygen while the less concentration of 
oxygen stimulate the erythropoiesis process 
and hence it resulted into high production 
RBC. These results are correlated with the 
results of. showed positive relationship 
between temperature and metabolic rate. The 
increased metabolic activities of fish cause 
great demand for oxygen. The less availability 
of oxygen results in low demand for oxygen in 
blood. It can be seen that at warm temperature 
blood have low oxygen capacity as compared 
to cold water which results in increase in RBC 
content. Bannon exposed the rainbow trout fish 
under different temperature acclimation period. 
He was found that at higher temperature 
haemoglobin content increases. At high 
temperatures increase in oxygen carrying 
capacity was appeared to be the splenic release 
of stored erythrocytes, and increased red cell 
numbers. The improved performance of warm 
acclimated fish may involve more than a 
compensatory increase in oxygen carrying 
capacity . The variation in tRBC count in fish 
C. orientalis exposed under varying thermal 
stress reveals that the tRBC tend to vary 
directly with temperature.  
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Table 1 : Physico-chemical parameters of water used for experimentation 

S/N Parameters Values obtained 
1 Temperature 25·1 ± 3·2o 
2 PH 7 · 6 0 ± 0 · 3 
3 Conductivity 140 ± 15.7 µ mho-cm 

4 Free Co2 3·34 ±1· 3mL-1 
5 Dissolved O2 6·3 ± 1·1mL-1 
6 Total Hardness 204 ± 12·0mg -1 
7 Total Alkalinity 585·6 ± 32.8 mg -1 
8 Magnesium 31·67 ± 2.9 mg -1 
9 Calcium 30·46 ± 3.06 mg -1 
10 Chloride 107·92 ± 16.34 mg -1 

Table 2 : Effect of Temperature on t RBC in C. orientalis at cold  and warm 
temperature stress 

S/N Period of exposure 
in hrs 

Total erythrocyte count (x106 /mm3) 

At 150 C At 200 C At 300 C At 400 C 

1 Control 270C ± 10 C 3.31 ±0.25 3.31 ± 0.25 3.32 ± 0.31 3.32 ± 0.31 

2 24 hrs 3.22 ±0.11 3.25 ± 0.13 3.35 ± 0.38 3.56 ± 0.12 

3 48 hrs 3.18 ±0.48 3.21 ± 0.29 3.45 ± 0.21 3.76 ± 0.21 

4 72 hrs 3.10 ±0.49 3.15 ±0.31 3.61 ± 0.23 3.9 ± 0.11 

5 96 hrs 3.00 ±0.20 3.00 ± 0.39 3.72 ± 0.20 4.10 ± 0.10 

 
Fig. 1 : Effect of temperature on tRBC count in at 15oC 
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Fig. 2 : Effect of temperature on tRBC count in at 20oC 

 
Fig. 3 : Effect of temperature on tRBC count in at 30oC     

 
Fig. 4 : Effect of temperature on tRBC count in at 40oC 
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CONCLUSION 
The tRBC showed the variations in the blood 
of fish acclimated to cold and warm 
temperature stress. In cold condition the 
erythrocyte count decreases while increase 
under warm temperature stress. Increasing the 
aquatic temperature increases the demand of 
oxidative metabolism. When temperature 
increased, activity of oxygen absorbing by 
RBC reducing, thus body of the animal 
compensates with this reduced oxygen while 
the less concentration of oxygen stimulate the 
erythropoiesis process and hence it resulted 
into high production RBC. The variation in 
tRBC count in fish, C. orientalis exposed 
under varying thermal stress reveals that the 
tRBC tend to vary directly with temperature.  
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