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SUMMARY:

In arice farm infested with rice scum and treated
with copper sulphate (CuSO4) for 10 days in
concentration of about 2.5 mg/l, the reared Clari-
as lazera (C.lazera) in this farm showed different
biochemical deviations in their plasma and histo-
pathological lesions in their tissues. Significant
increases were presented in levels of plasma :
glucose, total lipids and activitics ol aminotrans-
ferases (AST & ALT) and alkaline phosphatase
(ALP) after 2,4, 6,8 and lo days of CuSO4 treat-

ment.

Values of plasma: total protein, total albumin
and globulin cxhibited significant decreases allo-
ver the whole period of exposure (0 CuSO4 in

the rice farm, and A/G ratios declined loo at

sampling times.
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Significant elevations were revealed in concen-
trations of plasma crcatinine, urca and uric acid
at 2.nd, 4the and 6th days ol exposurc of C.lazera
to CuSO4 in the rice farm, while, after 8 and 10
days of exposure, therc were no . significant
changes in these metabolites. In addilién. levels
of total biliruben in plasma had no significant

changes along the whole period of trcatment.

The histopathological examination of gills, liver,
kidney, spleen and skcletal muscles of C.lazera
of the present study exhibited degenerative and
necrotic changes. The lesions showed slight alter-
ations at the first days ol treatment with CuSO4.
Then, the degencr;\uivc and destructive changes
increased and became intensive with time. At the
end of exposure period the lesions appcarcd more

intensive and severc in addition to pronounced

Nnecrosis.
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The plasma biochemical deviations and the his-
topathological lesions may be mainly resulted
from the effect of CuSO4 exposure, while, ambi-
ent hypoxia created by rice scum showed non

significant cffects as indicated in controls.

INTRODUCTION

Onc of the most efficient ways for increasing
fish production is cultivation of fish casily in rice
ficlds without extensive cfforts and money. This
type of fish culturc is characterized by restric-
lions on available places, feeding and water sup-
plies (Salch, 1991). In addition to overcome
some requirements of fish for human being, it in-
dircctly increases rice yield by 5-15% through

the fish excrement

As well as,. rice ficlds are affected with some
plant diseases,rice scum is very effective disease
for the crop, where it is’caused by algae (Spiro-
gyra spp., Class: Chlorophyceae). These algae
usually cause mechanical action as competetion
of rice plant and interference with their growth
in addition to physiological cffect as reducing
‘water dissolved oxygen which is necessary for

respiration of roots (Ibrahim ct al., 1974).

Owing to the cffective chemical action of
CuS04 on algal enclosures as algacide, it is used
for controlling scum in the rice farm by impair-

ment of physiological algal rcactions through
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copper ion aclivity (Gustavson and W

1995).

;mghug

Catfish have special traditional value and gre al.
tractive for rural aquaculture (Pillay, 1990)
cause of their hardly nature, ability (o Femaip
alive out of the walter for a long time, ability 1,
fecd on a varicty of food stuffs and they have 4
good growth rate.Thus, C.lazera which are wige.
ly distributed in Egypt are reared in  the rice
farms which become discascd with rice scum ang
treated with CuSO4. These fish showed loxic cf-
fects due to the internal available copper concen-
tration cxeeds the capacity of physiological bio-

(Rainbow,

detoxification processes

chemical
1992). This problem of toxicily may be caused
due to accumulation of the most CuSO4 in the vi-

tal organs and tissues of the fish (Zyadah, 1997).

Then, the presence of C.lazera in a rice farm in-
fested with rice scum and treated with CuSO4 is
linked to biochemical, physiological and hislo-
pathological events as adverse cffects on the fish.
Therefore, the determination of some of these ad-

verse events is the aim of this study.
MATERIAL AND METHODS

Collection of samples:

At the end of June, seven days after ricc trans:
plantation from nursery, fingerlings of C.lazer?
were released in rice farms with other fish $P

cies and with water of irrigation. The basal fertr
Vet.Med.J.,Giza.Vol.48,No. 1(2000)
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lizers of rice fields were applied once during the
final harrowing. Then as described in previous
study of Shalabi (1999), C.lazera from the same
rice farms and their blood samples for this reas-
erch were collected and handled at the end of
July 1998 when rice scum was prevalent and af-
er trcatment with CuSO4 in ratc of 1.5 Kg
CuSO4/faddan to reach the concentration of
about 2.5 mg/l where water of irrigation for
flooding was about 15 Cm of high. The fish
samples were collected after 2,4,6,8 and 10 days

of trcatiment with CuSO4.

After blood sampling, specimens of some inter-
nal organs (liver,kidney, spleen, gills and skele-
tal muscles) were rapidly removed from each
fish in exposed (E) and control (C) groups and
were fixed in 10% neutral buffered formalin for
24-48hs. Gills were decalcified in formic acid
solution (Rdbcrts, 1978). Paraffin sections (3-
Sum) thick of collected fixed organs were pre-
pared and stained with hematoxylin and eosin
and cxamined microscopically. Also, as de-
scribed in investigation of Shalabi (1999) blood
samples were collected and plasma was pre-
pared from each fish in (E) and (C) groups. Plas-

ma was kept under-20°c till used for biochemi-

cal assays.
Biochemal assays:

Plasma: glucose, total albumin, total protein,

creatinine and alkaline phosphatase (ALP) levels

Vet.Med.J..Giza.Vol.48,No.1(2000)

were measured in Centeral lab for Assays Scrvic-

cs ol Nuclear Encrgy Agency according to;

Trinder (1969); Ratliff and Morris (1973); Dou-

mas et al. (1981); Henery (1974) and Marsh ct

al.(1959) respectively. Also, by means of reagent
kits used for measuring plasma levels of:

* AST and ALT activitics werc detcrmincd col-
ormetrically according to Schmidt and
Schmidt (1963).

* Uric acid and urea were determined enzymati-
cally according to Barham and Trinder (1972)
and Fawcett and scott (1960) respectively.

* Total bilirubin was determined colormetrically
according to Sheriock(1951).

* Total lipids was determined colorimetrically
according to Schmit (1964).

* Globulin concentration was calculated from the

total protein minus the total albumin concen-

tration.

Statistical analysis :
This was carried out using student’s t-test accord

ing to Snedecor and Cochran (1967).

RESULTS

Treatment of rice scum with CuSO4 in concen-
tration of about 2.5 mg/l in a rice farm in which
C.lazera were reared showing some clinical
signs which werc recognized as stimulation of
fish activity and movement at carlly stages of

CuSO4.application, consequently decreased lat-
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cr. Typical patho-anatomic appcarance including
a large amount of mucus on body surface and on
thegills, while the skin appcarced derker in colour
by time. Also, many biochemical and histopath-

ological disturbances were estimated in these
fish.

As shown in table (1) high significant increases
in levels of plasma: glucose at (P < 0.001) and
total lipids at (P < 0.01 and P < 0.001) at 2nd,
4th, 6th, 8th and 10th days of CuSO4 applica-
tion in the rice field. Also, in table (2) signifi-
cant clevations were revealed in the activities
of plasma values of: (ALP) at (P <0.001 and
P < 0.01) aspartate amino-transferase (AST) at
(P < 0.05 and P < 0.01) and alanine amino-
transferase (ALT) at (P < 0.01) at the same peri-

ods of sampling.

High signiﬁc;anl decreases are presented in lev-
els of plasma: total protein at (P <0.01 and
P < 0.001) and total albumin at (P < 0.001),
while, globulin levels showed significant and
high significant declines at (P < 0.05, P < 0.01
and P < 0.001) and A/G ratios decreased too as
presented in table (1). In addition, table (2) ex-
hibited that the plasma concentrations of
-creatinine, urea, and uric acid revealed signifi-
cant rises at 2nd, 4th and 6th days of exposure of
C.lazera to CuSO4 in the rice farm, while, after
8 and 10 days there was no significant changes
i these metabolites. ‘Total biliruben concentra-

tion had no significant changes allover the
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whole period of the treatment (table 2).

Histopathological examination for gills iy,
kidney, spleen and muscles of C.lazera of thi
study showed different progressive destructjy,

changes.

(1) Gills: showed congestion of the blood vessel
of the secondary gill lamellac after 2 days of
exposure and at 4th and 6th days post expo-
sure severe haemorrhage and lamellar thicken-
ing (Figl). At 8th and 10th days post expo-
sure, gills exhibited diffuse haemorrhage a
the base of the primary lamellae, sloughing of
the lameller epithelium and fusion of the epi-

thelium (Fig2 and Fig3).

(2) Liver: at 2nd day post treatment of Cu SO4
revealed congestion of the hepatic vascula-
ture, slight intersinusoidal hacmorrhage. De-
generative changes of the hepatic cells mainly
vacular degeneration (Figd4) and some necro-
sis of hepatocytes were of observed. After 4
and 6 days of exposure the liver showed vacu-
lar degeneration, intersinusoidal hacmorrhag¢,
subcapsular haemorrhage, congestion of the
hepatic veins, areas of hepatic necro-

sis,polymorphnuclear cell aggregation (Fig 3

and intercellular ocdema (Fig 6). At 8th and

[0th days post treatment, more nccrosis of ¢

hepatic cells in addition to the previous le-

sions but more severe and veins werc fillcd

with serous (luid.

Vet.Med.J.,Giza.Vol.48,No.1(2000)
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Table 1: Effect of CuSO,4 exposure on some biachemical parameters in plasma of C. lazera rcared in a rice farm.

VMM.HM.M 2 days 4 days 6 days 8 days 10 days
Par smeer c E c E c E c E c E
Clacone mg/dl 606602 1452[99 1702 2300°** [ 60000 £ 1.460 [ 86.500 £ 3.253*=* [63.500 = 1.544 |92.333 £ 2.871*** | 64.660 £ 1.763 88.166 = 2.495°** [61.660 % 1.332 |100.500 £ 2.334*="
T Ligeds p1 3133321145 | 400002 1 527** (32.500 ¢ 1.258 | 38.166 2 1.579** |30.333 £ 0.988 |46.500 £ 2.045%** | 29.166 £ 1.166 35.666  1.308%* |29.666 = 1.542 | 38.000 £ 2.160**
Y Prosss g/ $32020170 | 393320189 | 550040240 | 3.27020199*** | 5420+ 0.249 | 3.95020.125** | 5.000 £ 0.120 3.833+0.236** | 5.620%0.166 | 3.920%0.192°**
T Abumse gidl 082520038 | 0475200292 | 0.85540.033 | 04732 0.037** | 0.8401 0030 | 0.445£0.022*** | 0.852£0.024 | 0.400x 0.014*** | 0.873 £0.030 | 0.368 + 0.026°**
Cotningd 349520132 | 3458640160°* | 464520207 | 2797 £0162*=> | 4.58020.219 | 3.505£0.103** | 4.14810.096 3.433+0222¢ 4,747 £0.136 31.552+0.166°*
AT Favo 0183 0137 0184 0.169 0.183 0.126 0.205 0.116 0.183 0.103

Eact valur represents the mean * SE (Standard ervor of the mean).

C « Comtral groups

Ea:8 4C) and (E) fish group was 6 fish in number.

E = Exposed groups

A/G = albumin / globulin

35 *** mean pgmficam difference at P < 0.05, P < 001 and P < 0.00}

respectively.
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Table 2: Effect of CuSQy4 exposure on some biochemical parameters in plasma of C. lazera reared in a rice farm.

Penod of
Pex 2da
s ™ 4 days 6 days 8 days 10 days
Parameter C E
C E c E C E C E
ASTU/L 13500207 .
63 17.500 £ 0.991 15.000 £ 0.856 | 19.000%1.000* |14.500%0.763 | 20.700  1.382** [15.700+0.881 | 18.700 + 1.085* |15.170+0.792 | 18.833+ 1.301°
ALT U/ 5420« .
L 020510 | 865020599** | 57002 0.542 | 10.050+0.694** [ 592040374 | 9800+ 0,644+ | 5.750 % 0.588 10.683 +0.933=* [ 5.33340.494 | 9.683 % 1.103**
A 1y - e
LPU/L 8.700 = 0.881 |20.500 + 1.668*** | 10.000 + 1.064 | 21.500 + 1.431**+ 8.833%1.013 |18.700 + 1.229°** | 8.200 £ 0.749 | 15.200+ 1.301** | 9.000+ 1.064 | 18.833 + 1.661°*
Creau 1.520=0. . -
q.nm.x 0107 | 2400%0.273 143320088 | 2.000£0.122** |1.420+0.154 | 1.850+0.076* | 1.450+0.117 | 1.600+098 |1.500+0.156 | 1.680=+0.098
ch” ww_n 020020036 | 0.52020.047* | 043320055 | 0583£0.047° |0450+0.042 [ 0.600+0049* | 042040040 | 040040036 |043340049 | 045040042
n“d»n_ 295020117 | 3.820+0.225°* | 2.900+0.098 | 3.400£0.201* |3.000%0.073 | 3.820+0.221** | 2.83320.102 3.020£0.170 3.000+0.105 3.200 £ 0.096
48%%%5 050020070 | 0550+0061 | 0450+0042 | 053320070 |0433£0049 | 0500+0076 |0433+0070| 04204047 |[0.500+0.080 | 0420+ 0.047

Each value represents the mean £ SE
*.** and *** mean significant difference at P < 0.05, P < 0.01 and P < 0.001
Each (c) and (E) fish group was 6 fish in number.

C and E = mean

Control and exposed groups.
respectively.

Vet.Med.J.,Giza.Vol.48.No. 1(2000)
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Fig 1: Gill scction ol C. lazera [rom a rice farm treated
with CuSo4 for 6 days showing hacmorrhage and
lamellar fusion (11 & E X 100).

Fig 3 Gill segtion of C. lazera [rom a rice Farm treated
with CuSO4 for 10 days showing dilluse
hacmorrhage, fusion  and sloughing o the

lamellar epithelium (11 & E X 100).

Vet.Med.J..Giza.Vol.48,No. 1(2000)

Fig 2: Gill scction of C. lazera from a ricc larm trcated

with CuSO4 for 8§ days showing lamcllar fusion
and hypertrophy (I & E X 100).
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Fig 4: Liver scction of C. luzera (rom a rice farm trcated
with CuSO4 for 2 days showinyg vacula

degeneration and congestion (H & 12 X 100).
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Fig S: LIVCI scclion 0[ C. In/.cm from a ricc farm (rcated Fig 6: Liver scction of C. lazera from a rice farm treated
with CuSO4 for 4 days showing focal with CuSO4 for 6 days showing intcrccllular
polymorphnuclcar cell infiltration and nccrotic ocdema (H & X 100).

hepatocytes (H & E X 100).
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Fip 7: Kidney section of C. lazera from ance Bum treated Fig 8: Kulm,y section uI C lazera from a rice farm reated
with CuSO04 for 2 days showing focal arca of with CuSO4 for 6 days showing intertubul
hacmorrthage  and polymorphnuclear cell ocdema and polymorphauclear ccll infilirat®®
infiltration (11 & E X 100). (H & E X 100).
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IFig 9: Kidney section of C. lazcra from a rice farm (reated

with CuSO4 for 3 days showing diffuse

polymorphnuclear cell infiltration and necrotic
tubular epithelivm (11 & 1 X 100).

&

Fig 10: Kidncy scction of C. lazera from a ricc farm

! '-*_' )
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2

4

treated with CuSO4 for 10 days showing diffuse

mononuclcar cell infiltration and (ubular nccrosis

(H & E X 100).

P 11 Spleen section ol Co Tazera from a rice Lrm
neated  with CuSOd for 6 days  showing
hacmorrhage and mononuclear cell infiltration

(H & L X 200).

Vet.Med.J.,Giza.Vol.48,No. 1(2000)

Fig 12 Spleen section of C. lazera from a rice farm

treated with CuSO4 for 8 days showing ocdema
and lymphoid depletion (H & E X 200).
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Fig 14: Skcletal muscle scction of C. lazera from i

farm trcated with CuSO4 for 2 days showing farm trcatcd with CuSO4 for 6 days showin
interfibril polymorphnuclcar cell infiltration (H diffusc polymorphnuclcar ccll infiltration an
& E X 100). ocdema (H & E X 100).

Fig 15: Skeletal muscle scction of C. lazer:

ke - a from a rice
farm treated with CuS04 for 10 days showing
myositis (H& E X 100).

G5 Vel.Med.J..Giza.Vol.48.No. 1(2000)
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(3) Kidney: after 2 days of treatment focal arcas
of hacmorrhage, slight polymorphnuclear cell
infiltration in the interstitial tissuc (Fig7),
congestion of some renal vasculature and
vacular degencration of some renal tubular
cpithelium were coming scen. Al 4th and 6th
days post exposure, the kidney showed poly-
morphnuclear cell infiltration, degencrative
changes of the tubular epithelium and intertu-
bular oedema (Fig 8). The lesions become
morc obvious and severe (Fig 9 and Fig 10)
after 8 and 10 days of cxposure of C.lazera to

CuS04 in the rice farm.

(4) Spleen: showed focal areas ol haecmorrhage
and mononuclear cell infilration at 2nd, 4th
and 6th days post exposure of fish to CuSO4
in the rice farm (Fig 11). After 8 and 10 days
of treatment the spleen cxhibited focal and
diffuse hz;cmorrhagc, thickened blood ves-
scls, congestion of the blood vasculature, oc-
dema of the splenic parenchyma and lym-

phoid depletion (Fig. 12).

5) Skeletal muscle: revealed myositis with in-
terfibril polymorphnuclear cell infiltration
and haemorrhage (Fig.13) after two days
from the exposure tothe CuSO4. After 4 and
6 days of trcatment, the skelctal muscle
showed increased myositis with polymorph-
nuclear cell infiltration and interfibril hae-
morrhage (Iig14). At 8th and [0th days of

treatment, the muscles exhibiled more severe

/et.Med.J.,Giza.Vol.48.No. 1(2000)

myositis with interfibril ocdema and poly-

morphnuclcar cell infiltration (Figl5).
DISCUSSION

In the present study, in response lo exposurc (o
CuSO4 in a rice farm infested with ricc scum,
C.lazera showed significant elevations in plasma
levels of glucose and total lipids to gain more en-
crgy to withstand and overcome the cxisting
stress condition. Increased glucose levels werce in
harmony with scveral studies on fish specics cx-
posed to copper (Cu) such as : Christenesen ct al.
(1972); Williams and Wootten (1981); Laurén
and Mc Donald (1985); Vig ct al. (1987); Ghaza-
ly (1992 C); Pclgrom ct al. (1995); Mohamed
(1997) and Rokaya (1998). Also, risc in total lip-
ids in fish in responsc to hcavy metals were re-
corded by Munkittrick and Dixon (1988) and Sa-
lah El-Deen (1996).

Hyperglycacmia in this study may be attributed

to enhanced glycogenolysis in liver, muscles and |

to lesser extent gills. This breakdown of tlissue
glycogen as presented degencrative changes is
the process for release more energy required to
compensale its increasing demand as indicated in
Fig 1,2 & 3 for gills, Fig 4,5 & 6 for liver and
Fig 13,14 & 15 for muscles. Gluconeogenesis in
teleost fish is shown to occur at high rates (Bever
et al., 1981) and is thought by many to be a key

process in maintaining blood glucose levels (Ca-
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Lipeds e an impottant sowree of - potential
chemuical encrgy and may be very tansient body
matenals and their presence of absence reflects
the phyaiological capacity of fish (Schreek and
Mavie, 1990) Bload glucose level (produced
from glycogenolysis or gluconcogenesis) is a
sensttinve indicator in fish tor - envinonmental
streas (Silbergeld, 1974 and pollution (Hatung,
1970),

In evaluation of wesponse of Clazera i the
present study against the influence of CuSO4
with rice scum, the changes in plasma levels of:
total protein, total albumin, globulin and A/G ra-
(o were taken into consideration. Thus, signifi-
cant decreases of plasma total protein values in
il\is study were compatible with Christensen et
al. (1972), Keith and Weber (1979), Rizkalla
(1988), Sahlab et al. (1993), Benedetti et al,
(1989), Salah-El-Deen et al. (1996) and Rokaya
(1998). The reductions w these paramelers as
supported by the previous authors, can be attvib-
ated to several pathological processes of total
protein including plasma dissolution, excretion
in the urine, alteration in hepatic blood flow and
hacmorrhage into the peritoneal cavity and intes-
tne. The most important cause ol this result may
be due to hepatic divmage as indicated by Fig 4,5

and 0 andd by enal nectosis as presenteg by l
180 and 10, where, s explanation jy \“l‘l\\
ed by Alvan (19%6), Also, h"\l“l““hOIOg.m
changes of both Kidney (Fig 7.8,9 and 1, -
spleen (Fig 11 and 10) of catlish was IRV
with decresed total protein due to bioncculm",g,|
of Cu in these two organs as supported by (Aly
al ,1998). The liver demage led (o its dysfyp.
tion and retardation in its efficiency for syntheg
and secretion of proteins especially albumin (A).
van, 1986), while, Kidney damage led to reny
malfunction and failure resulting in reductions of
these parameters (Rokaya, 1998). This was con
firmed by the negative correlation by Cu addi
tives and serum total protein in C.lazera recorded
by Rizkalla (1988).
In general, because a large proportion of serum
enzymes are derived from the liver, the measure
ment of the activity of certain blood enzymes can
provide an estimate of liver damage (Koizumi ¢
al,, 1994). Also, serum enzyme analysis of AST
and ALT offer many advantages as a tool for i
quantitation of liver dysfunction (D' Apollond
and Anderson, 1980). In addition, cxposurc"'
fish to heavy metal may result in stimulation, &
pression or no change of the cnzyme ¢ activitie
tested depending upon the duration of exposut
and dosage of this metal used (Juckim.l‘)"-‘)‘
In agreement with this study, several workets®
corded significant elevation of blood aminot@™
gnificant elevation o

I
ferase (AST and ALT) activities in fish SP*

afler &= \ida youe™
alter exposure to Cu (Williams and W
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1981, Vig ctal, 1987; Seddcek ct al., 1992: Mo-
hamed, 1997: Abd El-Aziz ct al., 1997 and Ro-

kaya, 1998). This result can reflect the liver

(h,,,_.gé('\vhich was shown as necrobiotic chang-
s as the result of necrosis of parenchymatous
tissue due to accumulation of Cu. This led (o
Jcakage of these enzymes from affected tissue
which is considered the main source of these en-
eymes. Thercfore, the results of the present
study were correlated with histological changes
in the liver of C.lazera (Fig 4,5 and 6) , where,
there is reasonable good correlation between rise
in these enzyme activities and the severity of
histopathological lesions.In other words,these
changes were due to tissue cellular injury by
metals which indicatcd by hepatic dysfunction
(Harpper et al., 1979) or myocardial infarctions
(Carrol and Cowdecn, 1966) which caused libera-
tion of thesc enzymes into blood stream follow-

ing cell injur).l.

The elevations of the (ALP) activity in the
present study post the exposure periods were in
harmony with the results of Khater and El-
Sheakh (1997) in tilapia species in response (o
stressors. This result can be attributed to in-
creased relcase of the enzyme from the liver due
to hepatocellular damage as revealed in Fig 4,5
and 6 as supported by Danasoury et al.(1997)
who recorded risen ALP activity in different tis-
sues of fish exposed to different stressors.
Therelore, the previous authors altributed this

increase in the activily of ALP duc to positive

Vet.Med J..Giza.Vol.48,No. 1(2000)

correlation between the uscd concentrations of

the toxicants and such induction clfcct on the en-
zyme aclivity. Disturbances in liver funclion.s"
and hepatocellular damage due to stress of Cu
which may also cause a discomfort in the physio-
logical condition of the fish resulting in distur-
bances in AST , ALT and ALP (Wada and Kaga-
miyama, 1977) and (Khater and El-Shcukh,
1997 ) respeclively.

As well as urea, creatinine and uric acid arc by
products of protein catabolism and excreted via
kidney, their serum levels give an indication
about renal function. Degenerative changes ob-
served in gills and liver resulted in increascd pro-
tein catabolism in fish exposed lo a toxicant
.Then the destroyed gills fail to excretc ammonia
which led to elevation of total ammonia nitrogen |
in the circulation as supported by Ander and ’,
Roger (1996) and this result consequently made

(
overload in the kidneys.

Increased plasma concentrations of creatininc,

urea and uric acid in C.lazera of this study at

2nd, 4th and 6th days can be attributed most
probably to the degenerative changes of the kid- )
ney (Fig 7, 8,9 and 10) as supported by Abd-
El-Aziz et al. (1997). This result is due to the ac-

tion of the pollutant (Cu) on the glomerular fil-
tration rate and its accumulation in the kidncy
that causing malfunction, impairment and dam-
age of the renal  cells (Reichenbach-klinke,

1972).
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In harmony with the present study Ghazaly and
Said (1995), Mohamed (1997) and Abd-El-Aziz
et al. (1997) recorded the same results, where,
creatinine is a valuable index of glomerular and
renal function . Non significant changes in these
parameters after 8 and 10 days post exposure in
this study may be attributed to return of in-
creased protein catabolism to normal levels and
this was compatible with Zaki (1994). Then, the
inflammalory reactions in the renal tissue were

evident indicating the progress in the defense

mechanism.

Finally, the metabolic changes of C.Lazera in
this study can be cxplained as a typical secon-
dary stress response is in the fish to provide en-
ergy to compensate the high energy demand and
to help in maintaining of homeostasis (Schreck
and Mayle, i990). But, the primary response (o
stress is the stimulation of the adrenal tissuc of
fish (Laurén and MC Donald, 1987) resulting in
increased levels of circulating glucocorticoids
1;nd catecholamines (Nakano and Tomlinson,
1967), where, both these groups of hormones arc
hyperglycacmic and lipacmic (Donaldson ct

al.,1984).

Therefore, any adverse biochemical and histo-
logical cffects appeared in this study can be at-
iributed to accumulation of Cu in the vital or-
gans, (liver, kidney, gills, spleen and muscles) as

supported by Zaki (1994) and Perkins ct al.

130

(1997). Then, hypoxia created by rice scum
the present study showed non significant chang.
es in C.lazera as indicated in controls.Thus, (he
results in this study were mainly caused by Cy
concentration as was similar in the study of Ro-
kaya (1998), in which she used combincd suble.
thal concentrations of Cu,Zn and Cd as pollutanis
for Tilapia nilotica, she attributed her results ay

first to the toxicity of Cu mainly.

In the present study, the histopathological lesions
which were shown in the gills, liver, Kidneys,
spleen and muscles of C.lazera were more pro-
nounced and severe.especially at 8th and 10t
days of sampling.These changes were compatible
with studies of Baker (1969), Schreck and Lorz
(1978), Seddek et al. (1992) and Sahlab et al.
(1993). The alterations in the gills, liver, kidncys,
spleen and muscles of C.lazera in this study con-
sequently impaired the biochemical and physio-
logical functions which were considered as de-
fensc mechanism that were attributed to the
necrobiotic changes in the vital organs (Rcadon

and Harrel, 1990 and Zaki, 1994).

Thus, it can be concluded that cxposure o
C.lazera to CuSo4 in a rice farm infested WilP
rice scum showed adverse cffects on plasma l¢¥
cls of many biochemical parameters and in¢”
sive different histopathological lesions in man)

vital organs of fish.

Vet.Med.J..Glza.Vol.48.No. 1(2000)
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