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Materials and Methods 

The fish Clarias gariepillus (length 12.6-16_0 cm; weight 11.5-22_2 g) were pro
cured from fish farm (Deerab), located 80 km South of Riyadh (23'30"N., 46'43"E). 
The fish were transferred in a glass trough (75 gallon) and acclimatized to the laborato
ry conditions (22Se ± I.Ooe, and water hardness 232.58 ± 1.05 mgIL) for 15 days. 
During the acclimation the fish were fed to satiation with fish pellets (Proximate 
Analysis: protein, 40%; fat 8.7%; minerals, 10.9% and moisture 6.5%) two times a day. 
After 15 days of acclimation, ten fish specimen from the glass trough were taken and 
placed in each of a series of small aquaria (25 L capacity) and were allowed to surface 
for normal breathing for some time. The same number of fishes were taken as a control 
and was allowed to surface for normal fresh air in the duration of experiment. The 
series of aquaria were asphyxiated with Aluminum foil at different interval of time (2, 
4, 6 and 8 hours). In each set of experiment the rate of oxygen depletion was deter
mined with the help of the modified Wrinkler's technique or Alsterberg azide modifica
tion[ll) and after every two hours of asphyxiation, the asphyxiated fish were bleed by 
tail clipping and the blood was collected in a heparinized tubes for the haemoglobin 
content. The method of Blaxhal & Daisley[l2] was used for the determination of 
haemoglobin content and expressed in glIb/IOO ml of blood. For the determination of 
glycogen content, the liver and muscle was taken out and extracted according to the 
method of Ashman & Seed!l3] and analysed by the method oti14]. The results of the 
glycogen content was expressed in terms of )lg/g wet weight of tissue. All the assays 
were perfonried in duplicate. 

Results 

It was observed that the fish after asphyxiation showed initial disturbed swimming 
movement but in a prolonged period of asphyxia, a more or less spiral swimming 
behaviour was commonly observed. The fish became lethargic and a condition of dis
orientation was evident. In the aforesaid condition, the opercular beat and surfac~ng rate 
of fish increased. The rate of oxygen depletion was minimum in control which was 
allowed to surface for the entire period in contrast to the groups asphyxiated for differ
ent period of time (Table I). 

Glycogen content of fish tested for different durations of asphyxiation are presented 
graphically in Fig. I. The trend of declination in quantity of glycogen content and 
haemoglobin are seems to be inversely proportional to the period of asphyxiation. 
Percentage of depletion in glycogen content and oxygen depletion are given in Table 1. 
It is clear that the increase of asphyxiation time, resulted in a significant drop of glyco
gen level in liver and muscles and haemoglobin content (Table I). 

Discussion 

Exposure of Clarias gariepillus to different hypoxia brought about a general hyper
exitability because if the hypoxic condition of the fish prolonged, the stress mediated 
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