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Lead, a non-essential and non-beneficial element has considerably 
added the problem of health hazard to human and experimental 
mammals (WHO 1977). It has also received much attent ion over 
the past few years as potentially important aquatic pol lutant (Hall 
1972). Fishes are of great nutrit ional significance and their intoxi- 
cation by lead causes retardation of growth and deteriorat ion in 
the nutrit ional valu~ (Shaffi 1979). In fish, lead is known to cause 
a variety of effects like anaemia, inhibition of delta-amino levulinic 
acid dehydratase (ALA-D) act ivi ty (Hodson 1976), caudal fin degene- 
rat ion and black tail disease (Haux et  al 19gl). Apart  from this, 
very l i t t le  attention has been paid to biochemical changes which 
develop more quickly in response to toxicants than any apparent 
morphological changes. Theft'fore, the present inwmtigation was 
undertaken to evaluate the e l fec t  o[ lead on plasma chemistry 
of freshwater fish Oreochrorais mossambicus. This fish was selected 
because of its wide availabil i ty, edibil i ty in India and its suitability 
as a model fish for toxicity, testing (Ruparelia et  al 1986). The 
variables such as glucese, choleste(ol and protein representing 
carbohydrate, lipid and protein metabolism were studied. 

MATERIALS AND METHODS 

Sixty fish of both sexes (104.17+3.06 gm) used in this experiment 
were collected from file local pond and acclimatized to the labora- 
tory conditions for 14 days prior to start the experiment. Fish 
were divided into four main groups which were divided further 
into three sub-groups heving f ive fish in each. Fish were maintained 
in glass aquaria (92 c m x  3g c m x  37 cm; 120 L water capacity) 
under natural l ight and ambient temperature.  They were fed dry 
fish powder daily and tubificid worms (Tubifex sp.) ad l ibitum on 
every alternate day. The medium in which fish were placed was 
changed every 24 h. Lead (as lead acetate) was dissolved in 100 
L of aquarium water to~ achieve the nominal concer, trations of 
lg.0, 24.0 and 33.0 mg PbZ+/L. The physico-chemical characterist ics 
of test water (pH g.20; temperature 29~ total alkal inity 351.20 
mg/L; total hardness 210.00 mg/L and dissolved oxygen 6.10 mg/L) 
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were determined as per standard methods (APHA 1985). Five fish, 
eLt (h  [ r o n l  ( n n  r io[  d.ll([ ' . ' x p ( ' r i m e n t ,  ll d(]Uat id \v~.r~' r~'moved ,~.~,d 
a n a e s t h e t i z e d  with :%,15 222 ( 3-aminobenzoic  acid ethyl e s t e r ) a f t e r  
7, 14 and 21 days exposL, re. Blood samples were  co l l ec ted  in hepar i -  
nized vials w i n  the help of 1 m L d i spc sab l e  syringe equipped with 
22~guagc hypodermic needle by puncturing the ventral aorta 
(Ruparelia et al 1986). Plasma was obtained by centr i fugation and 
stored at -20~ until analy:~ed. Plasma glucose level was estirnated 
using O-toluidine reagent (Dubowski !962) following glucose as 
a standard. Total cholesterol was determined employing p-toluene- 
sulfonic acid with single step color]metric procedure based on 
Libermann-Burchard reaction (Pearson et al 1953). Total plasma 
protein was analy;~ed using Folin phenol reagent (Lowry et al 1951) 
and bovine serum albumin served as standard. These tec'hniques 
were standardized in the laboratory on Beckrnan DU) spectrophoto- 
meter and reliable reproducibil i ,y and accuracy of the results 
were achieved. Student's ' t '  test was applied for fine test of signifi- 
cance. 

RESULTS AND DISCUSSION 

The resul ts  o[ this study showed that  lead in loxica t ion  led to sign]f]- 
c a n t  var ia t ions  in b iochemica l  compos i t ion  of p lasma in fish, 
Oreochromis  rnossarnbicus (Table 1). 

Plasma glucose level de~reaseo [rein the co~troln in fish exposed 
to all the three concentrations. l't~e decrease in glucose level was 
found to be signif icant (pd. 0.01; p Z. 0.05) in the fish exposed to 
24.0 mg/L and 33.0 mg/L of lead after l0 rind 21 days. It also 
dropped significantly at iS.0 mg/L of lead al ter 21 days exposure. 
Thus, lead exposure caused hypoglyuemia in fish. The percentage 
depletion in glucose level after 14 days were 6, 48 and 40~ and 
for 21 days 27, 30 and 34%, respectively, at 18.0~ 28.0 and 33.0 
mg/L lead concentrations. Haux et  al (1981) and Haux and Larsson 
(1982) in a series of experiments observed signif icant and persistent 
hypoglycemia in lead exposed fish (Saline gairdneri). Helmy et 
al (1979) also noted hypoglycemia in fish (Liza macrol-e~js) exposed 
to lead nitrate. The hypoglycemic response exhibited by lead intoxi- 
cated fish might be due to the lead induced morphologmal and 
~unctionaI changes in renal tubule cells of the I<idney alongwith 
the reduced gluconeogenesis. Such effects are common in lead 
exposed mammals (WHO 1977). 

Plasma cholesterol level registered a fall from the controls in 
fish exposed to all tile three concentrations. The decrease in choles- 
terol level was found to be signif icant (p ~0.05) after 14 days at 
33.0 mg/L lead concentration. The cholesterol level also dropped 
significantly (p~.0.05, p Z.0.01) at the concentrations of 18.0, 24.0 
and 33.0 mg/L of lead after 21 days exposure. The percentage 
depletion in cholesterol levels at all file three concentrations after 
14 days were 43, 46 and 59% and for 21 days 52, 24 and 51%. 
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A review of l i te ra ture  reveals  that  repor ts  of influence of lead 
on circulat ing cholesterol  level are scanty (Tewari e t  al 1987). 
The fish exposed to various concent ra t ions  of lead thus manifes ted  
hypocholes terolemia .  This finding is in accordance  with the findings 
ol Tewari e t  al (1987) Who also observed decreased cholesterol  
level in fish (Barbus conchonius) during lead exposure.  It is presumed 
that  reduction in c i rculat ing cholesterol  level is e i ther  because 
ol more ut i l izat ion of cholesterol  during cor t icos teroidogenesis ,  
as it  is precursor Ior steroid hormones~ or depressed de novo synthe-  
sis. Methylmercury has also been repor ted to decrease  the serum 
cholesterol  level in bluegill fish, Lepomis ma.crochirus (Dutta and 
Haghighi 1986). Simultaneously an increase in protein level was 
also observed inthe same study. This might  have resulted in high 
density lipoprotein in serum and was suggested to be the cause 
of hypocholes tero lemia  in mercury exposed fish. In our study too, 
increase  in plasma protein level was observed (Table 1). Fish exposed 
to 18.0 and 33.0 mg/L lead showed significantly (p N0.05) e leva ted  
levels of total protein a f t e r  7 days. Fish exposed to 2#.0 rng/L 
lead for 2i days also showed significantly increased protein level.  
The increase in protein levels may be because of induction of 
protein synthesis in liver tissue by the metal .  Helmy e t  al (1979) 
also observed hyperpro te inemia  in lead exposed fish. The precise 
mechanism and respect ive  relationship involving lowering in plasma 
glucose and cholesterol  level together with rise in protein con ten t  
by lead in O. mossambicus needs indepth invest igation.  
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