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ABSETRACT .

Selected specimens of Carassius carassius fish were exposed to acute lead
concentrations (15 , 30 and 45 Mg\L ), for tow periods 48 and 96 hrs The exposure to lead
occurred changes in some blood parameter in treatment fish., There was an'increasing in
the R.B.C. , Hb, M.C.H., blood glucose and blood lactic acid , These changes were more
clear after 96 hrs Whereas values of PCV and MCV showed decline significantly, blood
serum also appeared disturb on ionic balance represented by decreasing inMNa" , K* and
Ca™?) after( 48 and 96 ) hours in treatment fish compare with control specimens.

INTRODUCTION

Most of the Physiological studies on heavy metals toxic in aquatic ecosystems
were showed toxicity a complete loss of growth and mortality of organisms (1). Most
organisms are exposed via the direct uptake of free ions from water through respiratory
surface, but exposure may also occur through along accumulation by food chain or through
ingestion of contamination sediments (2) .

The lead have ability to precipitatc upon the gills epithelium surface and penetrate
through blood circular ( 3 } . many of researches emphized that the lead and copper have
highly effects on gills and ATPase enzymes ( 4 ) which associated with damage of ionic
balance , increasing of sodium efflux and number chloride cell in the gills ( 5 ), finally
causes behavioral and physiological changes in fish (6) .

lead toxicity on aquatic organisms tend to be highest under conditions of low pH ,
decrease dissolved oxygen and elevated temperature {(7) . The effects including
disturbances the osmoregulation , respiration , tissue damage and reduced energetic
resources (8).

The current studies have been focused on hematological and physiofogical
variables and their relationship with respiration ( hemoglobin content and related
parameters ) and defence energetic { metabolite levels ) Changes of blood parameters are
often quick response to environmental or physiological alteration , furthermore , they
provide an integrated measure of physiological status of organism (9 ).

The purpose of this study are detcrmine quantitative measurement of hematological
and physiological alterations in the freshwater fish, (C. carassius) exposed to three acute
concentrations of lead .

MATERIALS AND METHODS

Medium size specimens ( weigh 40 g = 3 ) of C carassius collected from local
fresh water source ( Marine science center Ponds ) and acclimatized for 7 days to
laboratory conditions Glass aquaria containing 120 L. of aerated tap water ( pH=7.8¢1,
hardness 460 mg \ L and temperature ( 27 + 3 ) were used .

The treatment fish were exposed during { 48 and 96 lhrs.) to three acite
concentrations of lead ( 15, 30 and 45 mg V L. } . During the experimental , the
photoperiod was held natural and the water was renewed daily . Testes fish were stopped
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of fed placed in each of (60 X 40 cm ) aquariums . 20 animals per  concentration , 2
replicates pet each concentration and 10 fish per replicate , as well as, 10 fish remaining
as control . The blood was obtained by caudal vein or artery collected into heparinized
tubes .

Erythrocytes was determined by standard haemocytometer ( 10 } . Hemoglobin
content was measured according to ( 11 ) . Blood glucose was estimated by method of (.
12). Lactic acid content of blood was determined using the procedure of ( 13 ).

The serum ions concentrations (Na* , K* and Ca'? ) were measured after separating
the serum and dilute it by distilled water , and analysis by flame photometer .

RESULTS

Table (1) summarizes The effects of acute concentrations (15, 3¢ and 45 Mg\ L.
Lead ) on hematological parameters of C. carassius after 96hrs. of exposure period , Acute
exposure of lead apparent decrease of Packed cells volume , and mean corpuscular volume
(MCV) whereas , the erythrocytes count , hemoglobin and mean corpuscular hemoglobin
concentration after 48 and 96 hrs. were increased respectively . It seems that the glucose
and lactic acid were not affected after 48 hrs. | but the period increased to 96hrs. the
glucose showed higher significantly in the concentrations ( 30 and 45 mg \ L. ) , while
lactic acid level was different significant only in concentration 45 mghl .

Table (3) shows the serum ions concentrations (Na* , K™ and Ca’™ } in survived fish
after 48 and 96hr. of exposure to lead , the highly concentration caused significant decrease
(p<0.05)in sodium, potassium , and calcium compare with control .

Table 1 : Effect of acute concentrations ( 15,30 & 45) Mg\L of lead on some of
blood parameters in fish .

Period Lead Conc. RBC Hb content PCV MCV MCH
(Mg\L) | (count X 10% | (Mg\100ml) | (%) (fi) (pg)
Control 102036 | ngaogaa | H0H0B ] a9 a8, | 1909579
15 1.7+ 0.8 11.5+0.71 41.6£0.2 349+ 6.5 ab 88.9; 9.1
48hrs. 1181078 1231035 386109 ‘ T0RG =10
30 A A B 339.6£9.6b o
s 1412090 | 1294048 | 38.1%0.5 | 2833< 11 | 89.14%1 8
a b b c b
Contral "362 008 1 0040358 40'3:0'5 300'5: 148 | g04171a
s 1.50?0.{]8 10.75; 0.75 3&150.5 268,9: 105 e sy 2100
96hrs.
0 1.55E0.13_, 10.33;0.38 33.9:0.6 220_9: 85 | iioe
15 1.53E0.15 1905075 | 334203 [ T8 12145 | oo
4] < [+

The different letters indicate to significant deference among the treatments and control
groups at the : 0.05 level
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Table 2 : Effect of acute concentrations ( 15, 30 & 45) Mg\L of lead on glucose
and lactic acid concentrations in blood of fish .

Period Lead Conc. ( Glucose Blood Lactic acid
Mg\L) ( mg\100ml) (mg\ 100ml )
Control 34.6+£3.0a 129+19a
48 hrs, 15 343+£2.1a 1285+ 14a
30 352+18a 16.5+352
45 345+29a 15.1+4.0a
Control 333%£1.1a 13.1+14a
15 34,1 £ 1.0ab 149+ 1.8a
96hs. 30 358409D 1435 2.0a
45 359+09hb 189+19b

The different letters indicate to significant deference among the treatments and
control groups at the : 0.05 level -

Table 2 : Effect of acute concentrations ( 15, 30 ,&45) Mg\L of lead on Sodium ,
Potassium and Caleium concentrations in serum .

Period Lead Cone. Tons Concentrations { Mlimol\Liter )
{Mg\L) Na™ K Ca'™
Control 131+ 1.5a 86=0.16a | 3.6+0.13a
48 hrs 15 128+ 2.5a 7.64+0.10h 3.6£0.18a
) 30 113+ 3.0b 6.3+0.12¢ 2.3=0.20b
45 104+ 5.2b 6.0£031¢ 26x0.13b
Control 13123 a 92+02a 38+023a
96hrs. 15 113+ 1.3b 84+0.21b 21+0.12b
30 100+3.1¢ 7.0+ 0.10¢ 1.9+ 0.20b
45 85.2+ 8.0d 64+04c¢ 1.3+£0.37¢

The different letters indicate to significant deference among the treatments and
control groups at the : 0,05 level

DISCUSSION

The many of alteration in hematological parameters was showed after exposure to
heavy metals , generally , because of changes in water content of blood both
haeamoconcentrations and haemodilution have been described in different experiments .
For instance haemoconcentration after Cu*? exposure and haemodilution after exposure to
Zn™ have been observed in Colisa fasciatus ( 14 } . In the present study décrease of
Packed cell volume appeared during 48 and 96 hrs. of lead exposure was indicative of
haemodilution .

The elevation in number of erythrocytes is com?arable with observations made by ( -
15) . Colisa fasciatus exposed to Cr'? | Ni** and Cu** , noticed of similar increase in the
erythrocytes were also showed in other fish exposure to Co™ ( 16 ) and pulp mill effluents
{(17).

The increase erythrocytes count probably reflect a hypoxic stress exposure was
resulting in secondary polycythemia . The increase in the erythrocytes counts also explains
the retardation of erythrocytes sedimentation rate . At 96hrs. of exposure to lead the
hemoglobin content was significantly lower compare with control values . Theses results
could be associated with some action of Pb™ on heme metabolism , since several authors
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have described interactions between heavy metals and enzymes invelved in heme
metabolism { 18 ).

The changes of blood glucose and lactic acid levels of Carrassus auratus depend
on leve! of intoxication , Concentrations of pollutants and the exposure periods . Blood
levels of the glucose and lactic acid were greatly increased with the pollutant
concentrations and exposure time . This high levels of glucose and lactic acid was usual
response to the stress (19 ).

The results showed decrease in the ionic content (Na™, K and Ca™ ) of serum in
all concentrations of lead . ( 20 ) which conformed the active uptake of salts through the
gills was affected after exposure to heavy metals such as Cu? and Pb"? due to the
reducing of activity of Na®, K" and Ca'* ATPase enzymes in gills . These enzymes is
response of active uptake of salts through the gills tissue (21 ).

It seems that the exposure to different concentrations of heavy metals over longer
period caused increasing passive permeability to Na’, K* and Ca™ (22).
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