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ABSTRACT 

This stUdy has delineated the effect of acute 
and subacute copper exposure on a fresh water fish. 
Clarias lazera. Five different non-cellular 
parameters in the blood including serum total 
proteins. serum chloride. sodium. potassium and 
glucose were investigated. Mean values of serum 
total protein for all groups of fish exposed to 
different copper concentrations were" higher than 
the corresponding control value. A decline in serum 
chloride levels were reported in both acute and 
subacute tests. The concentrations of both sodium 
and potassium observed during the acute and subacute 
copper exposure were higher than anticipated. 

Serum glucose levels in the acute test were 
elevated above the corresponding control levels. 
In the subacute test. the magnitude of disturbance 
to glucose levels was considerably less than that 
caused by acute exposure to copper. 

INTRODUCTION 

Copper is surprisingly widespread pollutant of wflter. Numerous studies 
have shown that the addition of copper salts to natural water can seriously 
threaten aquatic life. The frequent introduction of copper into the aqnatic 
environment and the sensitivity of aquatic life to copper has prompted 
considerable toxicological research as summarized by McKee and Wolf 
(1963) and Doudoroff and Katz (1953). However, the information on its 
toxicity still wanunts further study. 

The increasing need to determine accurately the physiological state of 
fishes exposed to environmental stress had lel) to extensive investigation 
of various biochemical indicators that might vary in a predictable manner 
in respose to different levels of stress. For such a purpose and to provide 
a background for future forensic diagnosis several physiological 
characteristics of juvenile Clarius lazera have been monitored to be used 
as indicators of stress resulting from aeu1 e and subacute exposure to copper. 



MATERIAL ANU METIlOI>~ 

The orIgIn, maintenance, and acclimation of CJarias lazera stocks used 
in this study have been previously noted by EI-Domiaty (1987). 

Blood was obtained from unanesthetized fish by puncture of the caudal 
vessel, and each fish bled only once. During sampling, fish were captured 
as rapidly and with little disturbance as possible. Fresh samples were 
centrifuged for five minutes and the serum was stored at -15°C until 
analyzed. 

Initially the 96 hI' TLm was determined to establish the nOlllinRI test 
concentra tions of cooper for the subacu te exposure. 

Both acute (96 hI') and subacute (4 weeks) toxicity tests were done in 
a static system. Copper was added to test chambers as copper sulphate 
solution 30 min. before the introduction of test fish. Copper concentration 
corresponding to the 96 hI' TLm volue (3.2 mg/L) was used throughout the 
% hI' exposure period (acute test). For the subacute test, copper 
('/jncentrations were set at 0.5, 1.0, 1.5 and 2.0 mg/L. 

SCI'um total proteins were deternlincd by the use of biuret reaction as 
described by Barnet and Youden (1970). 

Serum chloride level was titrilnctrically determined using the method 
of Scales and Schales (1941). 

The Lytetek type flame photometer was used for the determination of 
sodium aud potassium. 

Glucose level in serum was measured by the colorimetric method of Clerch 
and Miale (1971). 

Mean and standard deviation values were calcyl!lted {nr ea,'~h experimental 
group of fish. Students t-test was used to COil1DW cO lrf'Rtl!lel,1 volues for 
each variable and significance was reported at P<0.05 levd. 

HESULTS 

Serum total proteins 

When compared with control value (4.25 mg/dL), exposure of Clarias 
lazera to 3.2 mg Cu+ 2L for 96 hI' resulted in a signiCicDnt elevation of serum 
total pl'Oteins during the first 24 hI' (Fig. 1) after which the values showed 
o general downward trend but still remained higher than that ot the 
corresponding control level. 
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III the sUbacute test (Fig. 2), the data of serum total proteins showed 
UI1 incl'ease after one week exposure to all concentrations of copper tested, 
followed by a decl'ease in the values during the second and third weeks. 
I\nothel' elevation takes place during the fourth week. 
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Fig. (1)
 
Serum total protein and glucose values of juvenile
 

(Iarias lazera exposed to 3.2 mg!1 cu+ 2
 

(as copper SUlphate) for 96 h.
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Fig. (2) 
Serum total protein concentration of juvenile Clarfas 

lazera exposed to elevated concentrations of cu+2 
(as copper sulphate) for 4 weeks. 
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caused by copper, releasing cellular proteins into the blood may be one 
cause of the observed elevation in serum total proteins. The damage may 
be from trauma or from physiological degradation. Another possible 
explanation Cor the observed hyperproteinemia may be due to the effect 
of metal-binding proteins. Kagi and Nordberg (1979) found that the low 
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Fig. (3)
 
Serum sodium, potassium and chlorIde values of juvenile
 

Clar1as lazera exposed to 3.2 mg/l cu+2
 

(as copper sulphate) for 96 h.
 

70 



Cu" conc .. nlr"IIon (moll) 

0·5 

1·0 

-)1-1·5 

------- l'O 

95 

90 

85 

...J 80 
a.. 
E 

75.. 
~ 
0 
;: 
v 70 
E 
:>.... 
'" 65 .., 

"" 
60 

\. 
\ , , , ,,, , , .. 

... 

Jw 4w 
Expoluro lim.. (w... kl) 

Fig. (4)
 
Serum chloride concentration of juvenile Clar1as
 

lazera exposed to elevated concentrations of
 
cu+2 (as copper sulphate) for 4 weeks.
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FIg. (5) 

Serum sodium concentration of juvenile Cl~rias 

lazera exposed to elevated concentration of 
cu+2 (as copper sulphate) for 4 weeks. 
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Fig. (6) 
Serum potassium concentratfon of juvenile Clar1as 

lazera exposed to elevated concentratfons of 
cu+2 (as copper sulphate) for 4 weeks. 
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serum glucose concentrat1ons of juven1le Clar1as
 

lazera exposed to elevated concentrat1ons of cu+ 2 (as copper sUlphate) for 4 weeks.
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