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ABSTRACT

Two hundrads and thuty catfish (Clanas lazer) weighing 200-250 gm each were obtained from abbasa fish farm were used in

e

T
L

s mvestigation 1Cs of Copper Sulphate, lead acetate and Zine sulphate was determined by exposure of the fish to different
werations of the tasted metals for 96 hours. 1twas 0.2, 0.1 and 0.1 ppm respectively. Determination of the residues of these

heavy metals i e fish muscles and organs was studied afler exposure of the fish to 0.02, 0.01 and 0.01 ppm (1710 LCso) of the

razal metals
el s

respectively. Blood picture, liver and Lidney functions and some biochemical parameters were also studied afler

axposure of the fish to the testad salts of heavy metals. 1t was found that liver contains the highest amount of copper (Cu) and lead
5 201 & 127 ppm respectively while zine (Zn) was concentrated in the Kidney (7.1 ppm). The muscles contained Cu, Pb & Zn
135,03 and 0.4 ppm) respectively lower amounts than the permissible limits.

RBCs count decreasad by exposure of the fish to Cu, Pb and Zn (1.9, 1.95 and 1.5 million/ pl versus 2.4 for the control)

respectively
count increasad by the exposure

Hemoglobin concentration and Packed Cell Volume (PCV) were also decreased . On the other hand tolal leucocytic
of the fish to Cu and Pb (32,77 and 39.7 versus 27.3 10%u1), for the control. Exposure to Cu

inreased serum AST activity from 130 to 170 /L whereas serum ALT, AP, total proteins, albumin, tolal bilirubin, cholesterol did
not sgnificantly altered by exposure to tested metals. Exposure to Cu and Pb increased serum glucose level from 90 to 115 and 100

't i

123, 27 m molL and 9.6 mg/dL versus 140,

-, &

& respectively. Cu decreased the sodium, chloride, potassium and caleium (123, 112, 2.4 m.mol /L and 6.9 mg/dl versus 140,
123. 2.7 mmol/L and 9.6 mg /dL) of the control respectively. On the contrary it

increasad blood urea mitrogen from 2.5 to 3.5 mg/dL. Exposure to lead and zine did not significantly alter these parameters.

INTRODUCTION

Copper is an essential element and a part of about
thity enzyvmes and glycoproteins as catalase,
Svtochrome oxidase, peroxidase, dopamine. dopamine
Wdroxvlase and others. Since oxidative enzymes
requires copper to promotes iron absorption from
gastrointestinal tract, thus it is necessary for hemoglobin
synthesis. Because copper is cssential for many
functions in the vertebrate body. therefore, regulation of

its level is necessary V.

Also lead is a bone-seaking element, it is processed
along with Ca®" because of their chemical resemblance.
However, tissues other than bone are storage sites for
lead in fish. Lead salts arc deposited as a layer in scales,
fin rays, vertebrae, and opercula which are areas of
calcification. More calcium is retained than lead

!éecéi,“se lead is processed as a trace contaminant of
a®,

~ Zinc is found in the vertebrate body second to iron
In its quantity. It is an important element for many
functions. It is a cofactor for a number of enzymes,
ncluding  carbonic  anhydrase, carboxy peptidase,
Phosphatases and glutamate dehydrogenasce 2
envf;nni:ﬁﬂﬂ}: with heavy metals. pollution :laf aqumic
delelerimfsm’ Is one of the serious problems that create
effects for fish and its consumers. Some

2;1\)' metals, such as lead. mercury and cadmium. are
: ¢ssential for organisms, but induce toxic effects to

fish and mammals, including man. The toxic effect of
non-cssential heavy metals have been recorded®. Other
heavy metals such as copper (Cu), Zinc (Zn), iron (Fe)
manganese (Mn), are essential for metabolic activities
of living organisms. However, less is known aboul toxic
effects of essential heavy metals on fish, although fish
show toxic effects when exposed to higher levels than
normal %,

The purpose of the present work was thus initiated (o
throw a light on Cu, Zn and Pb residues in fish tissues
and the determination of LCs, due to exposure for 96
hours of these elements. Effects of Cu, Zn and Pb
exposure on haematological picture and serum
biochemical parameters of fish were also evaluated .

MATERIAL AND METHODS
Drugs:
Copper sulphate (Sigma Chemical Co USA).

Lead acetate and zinc sulphate (Merck Sharp and
Dolune, Germany).

Fish:- 230 catfish, (Clarias lazera), weighing 250g
cach, were obtained from El-Abbasa fish farm, Sharkia
governorate, Egypt.

LCs, of copper sulphate, zinc sulphate and lead
acctate was determined by exposing fish to 0.03, 0.06,
0.1, 0.2 and 0.5 mg /L of the tested metals for 96 hours.
Ten catfish were used for each concentration of eacﬁ
chemical. Dead fish were removed daily and mortality®4
was calculated . ) ik
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~ 1 xr, lc“’d
Detection of residucs: Concentration 011' .f::{:g(‘q(omic
» . ( 8 <
and zinc in fich tssucs was dctcnn.mc S 00
absorption spectrophotometer (Pye Unicum 5p.

EXPERIMENTAL

Four groups of catfish cach of ten were ;"S’L;]ndlll'f'
first group was left as a control. The 27, " of
groups were exposed for 96 hours 1o 0.02( [())];l n
copper sulphate, 0.01 ppm lead :.icctalc and J.' p;]n
zinc sulphate (1/10 LC50) respectively. Blood samples
were collected by cutting the tail vein. A smallarpounl
was used as a whole blood for haematological picture
using EDTA as an anticoagulant. The remaining amount
of blood was placed in clean centrifuge tubes and left to
clot, then centrifugated at 3000 rpm for 15 min. Sc@m
was scparated for cstimation of some biochcmxcal
paramcters. Muscle, liver and kidneys were oblalr!cd
from cach fish for cstimation of copper, lead and zinc
residucs. The samples were kept in plastic marked
containers at ~18 °C in freczer for assaying residucs.

Haematological studics:

Total red and white blood cells, blood hacxgnoglo-
bin, packed cell volume (PCV) were estimated 72,

The values of MCV, MCH and MCHC were
calculated %,

Serum biochemical parameters:

The following parameters were estimated using
commercial kits supplied by Sigma. The activities of
serum Aspartatc aminotransferase (AST), alanine ami-
notransferase (ALT)". Alkaline phosphatase (AP) an
total protein (TP) ), albumin (Alb) ™, were cstimated,

Globulin and total bilirubin (TB)!S glucose,*9
cholesterol™” blood urea nitrogen (BUN),“® creatinine
(Creat)™, uric acid ®® sodium (Na) potassium (K) @
and phosphorus®. Chloride (C1)@ Calcium (Ca)®¥
and magnesium (Mg)® were analysed.

Statis.tical analysis: Data were statistically analysed
using Student “{” test @9

RESULTS AND DISCUSSION

The heavy metals pollution

should be r.
carefully as it formg 5 great cgarded

public health hazard for
! tion with heavy meyals i
. a problem of magnitude of ecological significance and
they accumulate i aquatic living beings @7

Copper, lead and zinc were p
N : _ ¢ highly cum ive i
liver ang kjdm;y, while the muscle lyissue mauvem
sn;glé?stbquanulics. Liver anqg kidn e
reliable ioindicators of m

e o - e:tals expgsure. Lead and zinc

their Cummulative pos;

. soni ;
essential element for 4 e ahile

. Co 1
living beings @) PPer is an

limit of copper and lcad _in sca foodg fish inte

Egyptian Gcnc{n;;'n'l Authority of S'ﬂ"dcrdi-,.“;)d‘:d
Quality Control”™, FAO & WHO 60 2 :m:i Ufm
The muscle is the most commonly CONsumeq 5 Ppi
fish. The international permissible Jij of Zine
from 50-150 ppm as mentioned by Nation:
Medical Rescarch  Council N}"'MRC‘”{ i
showed that the concentrations of copper, lead 4 ;ﬁlf"s
in the muscle tissues were 3,6, 0.4 and 0.3 ppm. zing

The concentrations did not exceed the

: Permisgip.,
limits (20, 0.5 & 50-150 ppm respectively), Our :Z;nblk
on fish also coordinated with those reported befoye l{g}l‘s

who cxposed juvenile catfish, (Ictalaryg puncty
copper, lead and zinc at a concentration of 0,2
0.1 ppm respectively, ’

Fish hacmatology is used for diagnosis o
abnormal functioning of physiological mechanismg i,
fish. In the present study, copper, - lead ang 4ip,
exposure resulted in anaemia. White blood cells i,
channel catfish, play a major role in the defense
mechanism. Therefore, increase of total Jeucocytic
count duc to lead, copper and zinc CXposure migh he
possibly attributed to slimulaliqn of leucopoiosis
resulting from tissue destruction®, Eleyated levels of
AST, ALT and AP activities could be interpreted 1o
minimal hepatic injury. Elevations of these enzymes

after exposure to Cu, Pb and Zn in raibow trout were
previously recorded ¢,

tus) g
0.1 ang

The decline in total serum proteins concentration
may be due to its renal excretion, impaired protein
synthesis and /or liver disorder caused by copper®®, The
hypoglobulinacmia observed in our study may be the
result of liver dysfunction®”, The total bilirubin level
did not show any significant difference among the
different concentrations used of Cu, Pb and Zn
exposure,

This result is not compatible with that obtained
before®™, who reported an elevated level of total
bilirubin in Indian catfish. He attributed this levation (0
liver dysfunction and or destruction of erythrocytes. The
pathological condition of fish resulting from exposuf;‘;‘l’_
these levels of heavy metals did not reach to the lcveno(
haemolytic anaemia and total bilirubin level Was
clevated,

5
Glucose level was elevated from 90 10 loeiancgplplﬂ
mg/dl as a result of exposurc to lea.d anreductiorl
respectively. This may be attribuled'lo el}liironnone or
of hepatic glycolytic enzymes and ’.nsuuncsults were
stimulation of glucogenesis. Similar red fevels ©
reported  before®, who reported clevat
glucose in fish exposed to heavy metals. n (BUN) was
€

Elevation of blood urea nitrog suré 1o cOPPE
Ieported in this study asarf:sull _Of eiﬁzrclc prit o
Urea in fish is produced by liver, it i8¢ The elevatiot
by the gills rather than the kidoey ction. Ser Uy
BUN may be atributed to gill dysfu® any signifi
acid  concentration did ot Sho::tro.
difference in comparison with the €0
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Uric acid is formed by fish from exogenous and
endogenous purines. It is converted in the liver to urea
for excretion by the gills®®. Normal vatuc of uric acid
in this work may be attributed to liver dysfunction
which was not severe enough to alter the uric acid level
in the blood. Our present work showed a decrease in the
serum concentration of Na, K, Cl and Ca due to copper
exposure.

Hyponatraemia, hypokalemia, hypochloremia and
hypocalcemia were recorded in rainbow trout and
tilapia®”. Whereas, phosphorus and magnesium levels
were not significantly altered by the exposure of the fish
10 Cu, Pb and Zn. This result is not in accordance with
those previously reported®®, they recorded an increased
serum magnesium level in rainbow trout intoxicated by
Cu, Ph and Zn. This might be due to the difference in
the concentrations used or the period of exposure or
species variations.

Table (1) : Mortality rate of channel catfish (Clarias

lazera) exposed to different concentrations of
copper, lead and Zinc for 96 hours at 23 °C (waler

hardness 55 mg /L) n=10
Concen | Copper (Cu) Lead (Pb) Zinc (Zn)
tration
(ppm)
No. of | Mortal- | Noof | Mortal- | Noof | Mortul-
deaths | ity% | deaths | ity % | deaths | ity%
0.03 1 10 1 10 2 20
0.06 2 20 2 20 2 20
0.1 3 30 6 60 4 40
0.2 6 60 8 80 4 40
0' 5 8 80 9 90 6 60

Table (2) : Concentration of copper, lead and zinc in

ppm in tissues of catfish (Clarias lazera) exposed to
0.02, 0.01 and 0.01 ppm respectively for 96 hours.

(Mean + S.E.) n=10

It could be concluded that the residues of Cu, Pb
and Zn in the fish muscle were below the permissible Heavy Tissues
limits after 96 hours of exposure but these heavy metals Metals
had some deleterious effects on fish . Liver Kidney Muscle

On exposure for longer duration, the problem of Copper | 201+29 | 7.6+17 3.6+0.7
residues will appear with severe cconomic loss due to Lead 12.7+ 1.9 24409 0' 4+ 0' 1
the toxic effect of the heavy metals on fish farming . Zinc 50+09 | 71+10 | 03+01

Table (3) : Haematological picture of channel catfish (Clarias lazera) exposed to copper, lead and zinc (0.02, 0.01 and

0.01 ppm) respectively. (Mean + S.E.) n=10

Concentration RBCs - Hb PCV MCV MCH MCHC TLC

ppm Mill/p 1 g/dL % DL Pg % 10%/ul
Control 24+02 | 87+04 | 254+13 | 10201417 | 309417 | 33.4+13 | 273124
Copper (0.02) | 1.940.2° | 5.5+0.3* | 18.1+ 05 | 99.1+18 | 30.9+1.8 | 29.7+14 | 327423
Lead (0.01) | 1.95r1.6" | 49+02 [ 165+10° | 100+ 19 | 31.9419 | 304 +14 39.7+2.3"
Zinc (0.01) 1.5402° | 5.9+04 | 151+12. | 100.242.1 | 343+24 | 339411 | 29515

* Significant at P < 0.035

Table (4) : Liver function tests of channel catfish (Clarias lazera) exposed to Copper, Lead and Zinc (0.02, 0.01 and

0.01 ppm) respectively for 96 hours. (Mean+ SE) n=10
Chemical AST ALT AP TP Alb Globulin TB Glucose |Cholesterol
Concentration dL mg/dL
b b | own | own | wa | ga | ¥ mgdl | mgda | ™
-h‘“
Control 150552 [ 79429 | 171417 | 20+0.1 | 064008 | 201x [05+003] 90+39 | 230459

m ) _ 0.01 . ]

Lead(Oo. )| 170435 | 90+4.5 | 20.1% 14 {20+0.11 | 0.540.03 1_910,1' 0.6+0.04 | 115+52 240 iﬁ-ﬂ
. 01) 1160435 | 85+2.7 | 192416 | 2.1+0.01 | 0424003 | 194008 | 0.5+0.03 | 00+ 40 | 239+ S‘ﬂ
w 1591-2.1' 80+3,9 [ 17.0+1.4 | 24+£0.07 | 0.730.05 | 20£0.07 | 0.7+0.04 | 95+26 230+ 4.9—\

" Sigificantap<0,0.5
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catfish (Claries lazera) exposed to coppes

ymeters of channel
(Mean*+S.E) n=10

Table (5): Some kidney function tests and biochemical paré
96 hours.

and zine (0,02, 0.01 & 0.01 ppm) respectively for

..... - ‘———————,;,"r"c‘ij K Ca pﬁ—-m.

BUN a
mg/dL mmol/L mmol/L mmol/L mg/dL mg/dL | mg/q;

..... ey

“Ehemical | Creatmine | Uric acid
concentration mp/dL Mg/dL

ppm
—— o ————————————————" _.———————'—"—————'_-—-.’—-—’_-_—— | ——
Control 06401 | 1.5+008|25+0.18 140+1.7 | 123431 _gl_iﬁ_l 9.6+0.5 | 125405 | 45+
e ——————— - S | . “ * 11 —
Copper (0.02) | 0.6+0.10 | 142009354 02 | 123429 | 112415 24401 | 69+03 | 119205140+
* + | ez t
| 26+02 | 86305 | 117204 | 40+

I

Copper (0.52) | 125227
Lead (0.01) | 064004 | 13201 | 312 02 | 130426 | 120+4.1
¢ | 1304260 ] 77 -

25+32 | 25%02 | 89+04 | 11820835+

Zine (0.01) | 054003 | 11+0.1 | 28206 136 +3.3

S

W

* Significant at P < 0.0.5
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