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SUMMARY

Fish serum reflects status of many biochemical
processes in the metabolism. Many environmental
stressors alter serum biochemical parameters in fishes.
Thus, both sexes of Nile catfish, Clarias gariepinus,
were collected from south (Al-Aiat) and north
(Barrage) Cairo city to investigate the responses of
serum gamma glutamyl transferase (y-GT), alkaline
phosphatase (ALP), urea, uric acid and creatinine to
environment in different seasons. Different seasonal
patterns  were reflected for serum biochemical
parameters in all fish groups studied, Season
significantly affected the serum ALP in all groups,
Male's serum urea and uric acid from the two regions

showed significant seasonal changes in addition to the
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female's sg;urﬁ urea from Barrage region. For serum
creatinine, only females from Al-Aiat region
demonstrated significant seasonal changes. Serum y-GT
did not show any significant seasonal change in this
study.Location effect appeared more evident with
serum ALP and urea and to lesser degree with serum
creatinine. Serum y-GT and uric acid were the lowest
parameters affected with the location of samples.

Serum y-GT, ALP, urea and uric acid were affected by
fish sex, while serum creatinine showed no significant
sex change.All the serum biochemical parameters were
affected by the interactions of season with location and
season with both location and sex, while the interaction
of location with sex affected only serum ALP and
creatinine. No change was detected for the effect of

season interaction with sex on the serum parameters.
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INTRODUCTION

In human and veterinary medicine, the relationship
between diagnosed tissue lesions and  serum
constituents (metabolic, enzymes, etc.) changes has led
to the use of selected serum tests to ascertain and
confirm specific tissue dysfunction and/or damage.
Also, biochemical parameters are used as health
indicators in aquatic medicine following different stress
conditions (Thrall, 2004; Pimpdo et al, 2007).
Biochemical analytes in fish have been documented to
be affected by capture and sample collection technique
(McDonald and Milligan, 1992), environmental factors,
culture conditions, and age and sex of the fish (Warner
and Williams, 1977; Bhaskar and Rao, 1989; Bucher,
1990). Biochemical analytes also have been used to
assess physiologic effects of toxicants and diseases
(Michael et al., 1987; Bhaskar and Rao, 1989; Bucher,
1990).Clinical reference ranges of variation have been
determined for selected biochemical analytes in a
number of species, including rainbow trout
(Wedemeyer and Nelson, 1975), striped bass (Tisa and
Strange, 1983), milkfish (Bhaskar and Rao, 1989), and
channel catfish (Wamer and Williams, 1977). The
siluroid air-breathing catfish (Clarias gariepinus) is an,
edible fish and represents a species with a wide range in
ponds, lakes and River Nile and having a commercial

and ecological value. This species is a top predator in

MATERIAL AND METHODS

Field collection:

The collection of samples was performed by
commercial fishermen who fished the catfish Clarias
garicpinus systematically, The positions of the two

sampling sites are shown on the map (Fig. 1). The
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aquatic ccosystems and it generally represents 5
stationary species. It possesses four pairs of barbles
which are sensitive to pH, salinity and temperature of
the medium. All these figures, as well as the fact tha
many experiments were conducted on this species, both
in laboratory conditions (Rizkalla, 1988; Nounou et al,
1997; Nabih et al., 2003; Rizkalla et al., 2003a) and i
natural populations (Rizkalla, 1983; Soliman et al,
1991, 1998; Rizkalla et al., 1999, 2003b). Moreover
Clarias species is known to be more tolerant to
pollutants (El-Shehawi et al., 2007), make it very
suitable for pollution monitoring in aquatic ecosystems,
Thus there is a need to examine more critically the
association between serum parameters and possible
tissue dysfunction and/or damage in C. gariepinus
potentially exposed to contaminants in the urban and
non-urban environment. The aim of this paper was to
describe the results of annual environmental
investigations for characterizing two sections of the
River Nile using adult catfish C. gariepinus of wild
origin as the test species and to determine the
importance of the biochemical parameters of the blood
sera as indicators of the population condition at two

localities under different types of environmental stress.

study was conducted on the River Nile around Cairo
area, extending roughly 100 km from Al-Aiat (south) to
Barrage (north). Fishing trips to the studied areas wer
carried out every three months over a period of on¢
year, The number of fish collected each season and the
average total body length (cm) from both fishing sites

are outlined in Table 1.
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Fig. (1): The location of the two sites studied on the River Nile.
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Table (1): Mean + Standard deviation of the total body length (cm) of Clarias gariepinus

collected from Barrage and Al-Aiat regions.

Winter season Spring season Summer season Autumn season
January 2008 April 2008 July 2008 October 2008
Male | Female Male | Female Male | Female Male | Female

Barrage region: |

No. of samples 8 10 8 8 8 12 7
Range 31-37| 29-34| 34-40| 31-42| 27-34| 30-37| 27-40| 28-39
Mean 343 313 36.8 359 311 32.8 32.8 316
SD.: 2435 1.567 2.188 3.300 2.295 2.816 4.366 3.780

Al-Aiat region:

No. of samples 10 8 8 8 11 7 11 11
Range 25-40) 25-37| 31-41| 29-39| 25-36| 28-33| 26-37| 22-38
Mean 349 345 347 36.3 324 31 - 314 30.9
SD.x 5.174 4.000 3.348 3.059 3.355 1.676 3.749 4.721

A1l fish were hauled and transferred directly into clean
. holding tanks to avoid the possibility of contamination
" and kept aboard the research vessel

Ana'lysis:
Blood was collected, after heart puncture, in sterile
 tubes, allowed for clotting overnight at 4° C and the
" serum was removed and stored at -20° C until analyses
could be performed. Serum gamma glutamyl
- transferase (y-GT), alkaline phosphatase (ALP), urea,
- uric acid and creatinine concentrations were measured
using the techniques described by the Bio—Dingnosiic

'.'_-'Kits, Egypt.

. Vet.Med.J.,Giza.Vol.57,No.1(2009)

until blood sampling could be carried out within 24

hours in the Animal Health Research Institute.

Statistical analyses:

Comparisons of means were performed with t-tests
(Snedecor, 1971), For the smaller subset of data on the
biochemical variables and compartmentation studies, a
simple ANOVA was used to compare seasonal
variability only. An analysis of variance (ANOVA) was
used with the factors season, location and sex
interactions (Farver, 1989). The analysis was preformed
using SPSS for windows release 8.0.0, standard
versions (SAS Version 8.2, Proc Mixed, SAS Institute,

Cary, NC),
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RESULTS

Data of serum gamma glutamyl transferase (y-GT),
alkaline phosphatase (ALP), urea, uric acid and
creatinine of both male and female Clarias gariepinus
collected from Barrage and Al-Aiat regions arc
tabulated in tables (2 — 5) for winter, spring, summer
and autumn seasons respectively.

1. Effect of season:

Figures (2 - 6) represents the seasonal changes of the
studied serum parameters:

Serum gamma glutamyl transferase (y-GT) of males
and females C. gariepinus collected from Barrage and
Al-Aiat regions demonstrated different seasonal
changes (Fig. 2). Both males and females from Barrage
area showed increased values from winter season up to
spring (9.004 + 4.806 U I'' for males) and summer
(15317 £ 6.200 U I'" for females) then decreased to the
lowest values at autumn season (5.975 =+ 4.539 and
6.618 + 4.432 U I respectively). On the contrary, both
males and females from Al-Aiat area showed
decreasing values from winter season (14.258 + 8.214
and 15.036 + 7.387 U I respectively) till spring (7.651
+3.557 UT" for males) and summer (7.046 + 4.453 U I
! for females).Serum alkaline phosphatase (ALP) for
both males and females fish collected from both regions
(Fig. 3) showed highest values at winter season (table
2) and lowest values at autumn season (table 5). ALP,
at summer season (table 4), for both sexes and regions
showed raised values and this is more obvious in Al-
Aiat area (7.795 + 1.358 TU I for females and 7.672 +
0.951 IU I for males). According to the location of
samples, serum urea of both males and females fish
showed zigzag lines (Fig. 4) in different seasons. Fishes
from Barrage area recorded highest values at summer
season (35.631 £ 11.223 mg/dl for females and 34,400
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4 8.442 mg/dl ml for males) and lowest values at Spring E
for males (20.666 * 9.363 mg/dl) and autumn fo
females (14.609 = 5.772 mg/dl). Oppositely, fishe,
from Al-Aiat area recorded highest values at Spring
season (35.673 + 10.424 and 33.328 % 15.295 mg/d| fo,
males and females respectively) and lowest values at
summer (13.598 + 6.265 and 20.516 + 6.603 mg/d| fo,
males and females respectively).
Serum uric acid (Fig. 5) of all fishes recorded highesy
values at winter season (table 2) except females from
-Al-Aiat area at spring season (8.968 + 1.973 mg/dI),
The lowest values were recorded at summer season for
both sexes form Barrage area (table 4) and at autump
season for both sexes from Al-Aiat area (table 5).
Seasonal changes in serum creatinine (Fig. 6) showed
different patterns. Fish collected from Barrage area, the
male ones recorded highest value at winter season
(1.827 £ 0.113 mg/dl) then decreased steadily to reach
1.344 + 0.481 mg/dl| at autumn, while the female ones
recorded high values at winter, summer and autumn
seasons (1.818 = 0.138, 1.819 = 0.209 and 1.789 +
0.816 mg/dl respectively) and the lowest value was at
spring (1.462 + 0.320 mg/dl). Fish collected from Al-
Aiat area, males and females recorded low values at
winter season (1.185 + 0.456 and 0.948 & 0.370 mg/dl
respectively). The male ones increased steadily to reach
1.724 & 0.052 mg/d at autumn, while the female ones
increased to the high values at summer and autumn
seasons (1.742 + 0.289 and 1.741 = 0.063 mg/dl
respectively).Table (6) demonstrated the effect of
season on the studied serum biochemical parameters of
both sexes of C. gariepinus collected from Barrage and
Al-Aiat regions. Season significantly affected on the
serum ALP in all fish groups studied. Serum urea and

uric acid of males from the two regions studied showed
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significant scasonal changes in addition to the females

- from Barrage region for serum urea (P < 0.05). In case

~of serum creatinine, only females from Al-Aiat region

demonstrated significant seasonal changes (P < 0.01),

- Serum y-GT did not show any significant seasonal

change throughout this study.

" II. Effect of location:

- Serum Yy-GT showed significant higher and lower
values in females from Al-Aiat area than that from

Barrage area at winter (P < 0.01) and summer

. (P < 0.05) seasons respectively (tables 2 & 4), while no

significant values for males,
Male and female fishes from Al-Aiat area recorded
significant lower serum ALP values than that from
‘Barrage area at the four seasons studied for males
(table 2 - 5), and at both winter and autumn for females
(tables 2 & 5). At winter and summer seasons (tables 2
& 4), serum urea of females from Al-Aiat area showed
significant (P < 0.01) lower values than that from
Barrage area. Also males from Al-Aiat recorded
significant (P <0.001) lower value than that of Barrage
at summer (table 4). On the other hand, at spring and
autumn seasons (tables 3 & 5) serum urea values were
significantly higher in male fish from Al- Aiat
(P <0.01, at spring ) and in both males and females
(P < 0.001, at autumn) than that from Barrage.Only
significant serum uric acid values were detected at

summer season (table 4). They showed higher values in

DISCUSSION

Pollution of the aquatic environment by agricultural
and industrial chemicals, spilled oil, mine effluents and

many other chemical contaminants has been recognized

S for years (Mehrle and Mayer, 1985). The major

| Vet.Med.J.,Giza.Vol.57,No.1(2009)

fishes from Al-Aiat than that from Barrage (P < 0.001
for male and P < 0,01 for female).Male and female

- fishes from Al-Aiat area recorded significant lower

creatinine values at winter season (table 2) than that
from Barrage (P < 0.01 for male and P < 0.001 for
female), while at autumn (table 5) male fish from Al-
Atiat showed significant (P < 0.05) higher value.

111, Effect of sex:

Significant (P < 0.05) higher serum y-GT and uric acid
values were found in the females collected from
Barrage area than that of males at summer (table 4) and
spring (table 3) seasons respectively, while serum ALP
value was significantly (P < 0.05) lower in female fish
from Al-Aiat area than that of males at winter season
(table 2). Serum urea values were significantly (P <
0.05) lower in female fish from Barrage area at autumn
season (table 5) and higher in female fish from Al-Aiat
area at summer (table 4) than that of males of the same
location.Using multiple ANOVA test, table (7)
demonstrates the interactions of the three factors
(season of sampling, location of samples and sex of
fish) on the biochemical parameters tabulated in tables
2 - 5. The five serum biochemical items studied
showed significant results in both (season X location)
and (season X location X sex) interactions. The
interaction (location X sex) recorded significant cases
for serum ALP and creatinine, while (season X sex)

interaction did not show any significant cases.

economically important non-target species that are very
much affected by the aquatic pollution are fish. In the

wild, sublethal levels of pollutants may impair fish
behaviour, growth, maturation, reproduction and other
have important population

functions that may

consequences without causing lethality (CCHWC,

81

CamScanner = Lgd 4> guaall


https://v3.camscanner.com/user/download

1993) as well as increasing susceptibility to discase and
decreased immune responsiveness (Ellis, 1988).
Enzymes are biochemical macromolecules that control
metabolic processes of organisms, thus a slight
variation in enzyme activities would affect the
organism (Roy, 2002). In the present study, no
significant data were recorded in serum gamma-
glutamyl transferase (y-GT) of both sexes of Clarias
gariepinus among the four scasons from both Barrage
and El-Aiat arcas (tables 2 — 5; Fig. 2). Concerning
location effect on y-GT only female fish from El-Aiat
in both winter and summer seasons had higher values
than that from Barrage (tables 2 and 4). For sex effect,
female fish from Barrage had significant higher value
than males in summer season (table 4). Season did not
show any significant effect on serum y-GT (table 6),
but the interaction of season with location on one hand
and with both location and sex on the other hand
showed significant results (table 7). Recently, y-GT has
been used as pathological and toxicological indicator in
clinical examination and toxicity research in parallel
with plasma aminotransferase activities when a fish
receives an external shock. The unique references
collected in this respect were carried on the oral
toxicity of microcystin (a cyclic peptide hepatotoxin
produced from Microcystis bloom that occurs
frequently in the bodies of freshwater) on common carp
(Cyprinus carpio) and goldfish (Carassius auratus).
Fischer and Dietrich (2000) and Malbrouck et al.
(2003) reported that microcystin has been correlated
with the activity of certain plasma enzymes, such as y-
GT, alanine aminotransferase (ALT),
aminotransferase (AST), and alkaline phosphatase
(ALP), while Li et al. (2004) indicated that ALT and

aspartate
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AST activities were significantly increased in serum of
common carp fed on Microcystis bloom, but -Gt
activity remained unchanged. In contrast to ¥-GT,
scrum ALP activities in the present study tended tq
decrease from winter to autumn in both sexes from
Barrage area and males from Al-Aiat area. Females
from Al-Aiat arca increased firstly from winter to
summer then dropped nearly the value of its male in
autumn season (tables 2-5, Fig. 3). Clear seasonal
significant values were calculated by ANOVA test for
both sexes collected from both areas (table 6),
Comparison between sexes proved no significant values
except female fish from Al-Aiat area at winter season
had lower ALP value than that of its male (table 2). The
multiple ANOVA test showed significant interactions
between season X location; location X sex; and season
X location X sex (table 7). Fishes collected from
Barrage area were in accordance with the results of
Shalabi et al. (2000) and Rizkalla et al. (2003a) on the
same fish. They recorded that the normal ALP in the
summer season ranged 8.2 + 0.749 — 10.0 + 1.064 U I-1
and 9.58 + 0.77 - 9.64 £ 0.74 U I-1 respectively. Gaber
and Abd-Allah (2003) recorded higher values (15.3 %
0.88 — 15.8 + 0.58 U I-1) for C. gariepinus. Shalabi et
al. (2000); Rizkalla et al. (2003a) and Gaber and Abd-
Allah (2003) reported that the serum ALP activity
significantly raised after exposure to CuSO4 (2.5 mg
Cu/l for 10 days); (ciprofloxacin,
amoxicillin and ampicillin 15, 50 and 80 mg/kg body
weight respectively) and Pseudomonas fluorescens

antibiotics

respectively.Alkaline phosphatase is a polyfunctional
enzyme located primarily in the cell membrane, which
hydrolyses a broad class of phosphomonoestef
substrates and acts as a transphosphorylase at alkalin®

pH. It also plays a pivotal role in the mineralization of
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the skeleton of aquatic animals (Zikic et al., 2001).

ALP activity appears to be highly variable in fish. It
may be affected by a wide range of factors both
methodological and individual (Roscoe Miller et al.,
1983; Hrubec and Smith, 1999). Plasma ALP activity is
influenced by many factors, including water chemistry
(Bowser et al, 1989), temperature (Sandnes et al,
1988), feed intake (Sauer and Haider, 1979), and life
stage (Johnston et al., 1994). Roscoe Miller et al.
(1983) and Folmar et al. (1992) reported no relationship
between ALP and body temperature of rainbow trout
and striped mullet. Enhanced serum ALP activity had
been shown in air-breathing climbing perch Anabas
testudineus (Peter et al, 2007); monosex tilapia
Oreochromis niloticus (El-Sayed et al., 2007 and El-
Sayed and Saad, 2008) and silver catfish Rhamdia
quelen (Borges et al., 2007) exposed to a number of
pesticides. Moreover, metal exposure raised serum ALP
activity as in tambaqui (DeOliveira et al., 2004) and
Oreochromis niloticus (Atli and Canli, 2007), The
above authors may explain the obvious observation in
this study which recorded higher. ALP activities in both
sexes of Clarias gariepinus collected from Barrage area
than that recorded in fishes from Al-Aiat area at the
four seasons (Fig. 3). The significant values recorded
between them were at both winter and autumn seasons
for both sexes (tables 2, 5) and only males at both
spring and summer seasons (tables 3, 4). On the
contrary, Bemet et al. (2001) and Oner et al. (2008)
presented a drop of serum ALP activity in metal-
exposed Salmo trutta and Oreochromis niloticus.
Bernet et al. (2001) indicated that the decrease in ALP
activity might be a result of a disturbance of the
membrane transport system, although the increase in

the activity may be related to tissue damage.

Vct.Med.J..Giza,Vol.57.No.1(2009)

Generally, it has been shown that the liver is the prime
location for removing xenobiotics and biocides in
fishes (Roy, 2002). The change in the activities of AST,
ALT and ALP, indicate disturbance in the structure and
integrity of cell organelles, like endoplasmic reticulum
and membrane transport system (Roy, 2002; Humtsoe
et al., 2007). Thus, the leakage of these enzymes to the
blood stream corresponding to the stress condition of
the treated animals and their measurement in the
circulating fluid is frequently used as a diagnostic tool
and sensitive biomarkers in ecotoxicology (Vaglio and
Landriscina, 1999; Levesque et al., 2002; Palanivelu et
al., 2005).Both sexes of Clarias gariepinus collected
from Barrage and Al-Aiat areas showed seasonal
changes in serum urea values in a zigzag manner
oppositely different according to the site of sampling
(tables 2 — 5, Fig. 4). For serum uric acid, values
decreased from winter to autumn in both sexes and
areas studied (tables 2 — 5, Fig. 5) whereas from
Barrage area summer values were the lowest for both
sexes (table 4). For serum creatinine, both sexes from
Al-Aiat area showed increased values from winter to
autumn, while males from Barrage area decreased
during the same period. Females from Barrage area
nearly did not change between the same seasons with
lowest value at spring season (tables 2 — 5, Fig. 6).
Using multiple ANOVA test, significant interactions
between season and location in one hand and season X
location X sex on the other hand were calculated for
both serum urea and uric acid. For serum creatinine, a
third interaction between location and sex was recorded
(table 7). Present results of serum urea and uric acid
were in accordance with Rizkalla et al. (2003a) while
serum creatinine appeared lower. The serum creatinine

of the present study was in the same range of that

83

CamScanner = Lgd 4> guaall


https://v3.camscanner.com/user/download

recorded by Shalabi et al. (2000) in control C.
gariepinus. Abd El-Alim et al. (1998) recorded higher
values of serum urea and creatinine, while lower values
of serum urea and uric acid (Shalabi et al,, 2000) and
serum uric acid and creatinine (Gaber and Abd-Allah,
2003) were mentioned. Working on Indian Catfish C.
batrachus, Joshi and Bose (2002) recorded the same
values of serum urea and lower values of serum
creatinine. Abd El-Alim et al. (1998) and Rizkalla et al.
(2003a) said that the three serum items studied are
significantly increased by antibiotics treatment, while
infection with Pseudomonas fluorescens insignificantly
reduced serum uric acid and creatinine (Gaber and
Abd-Allah, 2003). Shalabi et al. (2000) and Joshi and
Bose (2002) said that exposure of fish to CuSO4 (for 6
days) and CdCI2 (for 30 days) respectively
significantly raised serum .urea, uric acid and
creatinine.Ammonia is a toxic nitrogenous end product
released exogenously and endogenously (Mommsen
and Walsh, 1992). Urea nitrogen is a non-toxic
compound was used to partly detoxify total ammonia
nitrogen loaded in the body (Mommsen and Walsh,
1991; Wood, 1993; David et al., 2004). Uric acid is an
alternative nitrogen product not excreted in detectable
quantity and creatinine is another nitrogenous waste
product but contributed only a small fraction to total
nitrogen excretion (Kajimura et al., 2004). Urea is
mostly synthesized in fish livers (Wood, 1993; Walsh
and Mommsen, 2001). Uricolysis through degradation
of purines seems to be the most important metabolic
pathway for urea production in ammonotelic fishes and
appear to be present in most species. Syntheses through
uric acid or arginine degradation (Campbell, 1991) are
two other less important pathways for urea production
(Wilkie, 2002). In fish, gills and kidney are
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interdependent coordinated system for nitrogen
excretion (Wood, 1993; Singer, 2003). Ammonotelic
teleosts had branchial urea transporters through which
relatively small amounts of urea excreted (Wood, 1993;
Walsh and Smith, 2001) a way of detoxify ammonia ip
some species (Evans et al, 2005). Elevated plasma
levels of urea and creatinine in throughout different fish
species might appear due to pollution (Everall et al,,
1991); pesticides (Peter et al., 2007) and Ag-, Cd- and
Cu-exposure (Oner et al,, 2008). Serum urea levels
generally were enhanced by metal treatment (Yang and
Chen, 2003; McDonald and Grosell, 2006).The
significant seasonal effect on serum urea concentrations
in both sexes of Clarias gariepinus collected from
barrage area and in males only collected from Al-Aiat
area; on serum uric acid content in males only collected
from the two areas studied; and on serum creatinine
value in females collected from Al-Aiat area (table 6)
were emphasized by the work of Folmar et al. (1992).
They found significant changes in the blood urea and
uric acid levels of striped mullet during a year of study
while creatinine did not vary significantly and
attributed these significant fluctuations to the sexual
maturation. Also, Lockhart and Metner (1984)
mentioned that the differences in the concentration of
creatinine in certain periods of the year could be related
to differences in spawning activities and/or the
consequence of a kidney dysfunction. With regard to
site and seasonal variation, Hopkins et al. (1997)
referred that plasma urea and hepatic glutamine
synthetase (GNS) activities, a central enzyme of
ureogenesis in toadfish (Mommsen and Walsh, 1991),
varied both between sites and seasons. Interestinglys
they also observed that plasma urea and liver GNS

were not significantly correlated with any abiotic
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“variables (e.g. temperature, salinity, dissolved oxygen

and depth) and no indication of increased ureotely in
male toadfish during the breeding season. In the present
work, the sexually significant differences in serum urea
values were recorded at both summer (for Al-Aiat,
table 4) and autumn (for Barrage, table 5) seasons. The
females from Barrage area had significant higher uric
acid value than males at spring season (table 3). No
influence of scx on serum urea nitrogen was detected
by Casillas et al. (1985).According to locality, both
sexes from Al-Aiat area had significant lower and
higher serum urea values than that from Barrage area at
summer (table 4) and autumn (table 5) seasons
respectively and at winter (female only, table 2) and
spring (male only, table 3) seasons respectively. Both
sexes from Al-Aiat area had higher uric acid values
(table 4) and lower creatinine values ftablc 2) than that
from Barrage arca at summer and winter seasons
respectively. Also, male fish from Al-Aiat arca had
higher serum creatinine value than that from Barrage
area at autumn season (table 5). Higher plasma urea
concentrations have been measured for teleosts (e.g. the
Lahontan cutthroat trout of Pyramid Lake, a cyprinid of

‘Lake Van, Turkey, and a tilapia of Lake Magadi,

Kenya) living in unfavorable environments for

ammonia excretion (waters with a pH between 9.4 and

10.0) that inhibited passive ammonia excretion via

diffusion trapping and appeared to elevate urea

- synthesis partially (Lahontan cutthroat trout and

cyprinid), or completely (Lake Magadi tilapia) to
compensate for reduced ammonia excretion (Randall et

' al., 1989; Wood, 1993). Dosdat et al. (1996) said that

. marine fish (eg. sea bass, sea bream and turbot) had an

average urea-N plasma concentration 7-8 times higher

than that of freshwater fish (rainbow trout and brown

Vet.Med.J.,Giza.Vol.57,No. 1(2009)
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trout).Finally, blood urea nitrogen can be used as a
sensitive tool to predict the gill and kidney dysfunction
in fish (Lockhart and Metner, 1984; Stoskopf, 1993).
Under normal culture conditions, Knoph and Masoval
(1996) found that plasma urea level was highly variable
in individual Atlantic salmon and may be difficult to
use as diagnostic tools. This seems to be a proper
assessment as individual fish within the same treatment
may ingest variable quantities of feed and thus have
quite different intermediary metabolism occurring
which might be controlled if the fish had been forced-
fed a known quantity of diet. Whereas creatinine value
is unaffected by protein intake and according to Lall et
al. (1997) rise in creatinine value is an indication of
renal tubular damage. The level of serum uric acid
biosynthesis is an important indicator of the amino acid
demand and biological value of feed (Koudela, 1983).
Conclusion:

Although laboratory expeﬁmenls can provide insight
into the causes of blood chemistry variability,
extrapolation of findings to free-living animals may be
subject to error because of differences between field
and laboratory conditions or between free-living and
laboratory-reared fish. Field-sampled fish generally
show greater variability and wider range of values of
blood parameters in comparison with the laboratory-
reared fish (Edsall, 1999). Therefore, the physiological
significance of changes in blood chemistry can,
however, be uncertain and complex because some
blood chemistry variables are responsive to multiple
endogenous and exogenous influences. One of the
questions poscd in this study was whether a field
assessment of serum parameters could be used to
evaluate the health of catfish Clarias gariepinus in areas

of chemical contamination. The significant changes in
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evaluate the health of catfish Clarias gariepinus in areas
of chemical contamination. The significant changes in

serum chemistry values of C. gariepinus in Al-Aiat and
Barrage regions were reasonable considering the
diverse nature and the concentrations of xenobiotics

identified in those urban environments. However, those
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Table (2): Mean % S.D. of serum gamma glutamy! transferase (y-GT), alkaline phosphatase (ALP), Urea,
uricacid and creatinine of Clarias garipinus collected from Barrage and Al-Aiat areas at winter

Se€ason.
Item Barrage area El-Aiat arca

Male (8) Female (10) Male (10) Female (8)
v-GT (U ") 1.727+3.743 | 7.040+2.754 |14.258+8.214 | 15.036+7.387°
ALPIUI 11.005+1.293 ] 10420+0.885 | 7.484+3.102° | 4.484+2.710°
Urea (mg/dl) 33.059+7.243 [30.277+7.696 [19.992+ 10.121 |21.219+3.909°
Uric acid (mg/dl) 8.629+3.068 | 8.639+3.127 | 8.500+ 0.981 7.700 £ 2.094
Creatinine (mg/d]) 1.8270.113 1.818+0.138 | 1.185+0.456° 0.948 + 0.370°

%% P<0.001

Significant difference between two sexes in the same location: *: P <0.05; **; P <0.01 and

Significant difference between two locations in the same sex: a: P <0.05, b: P <0.01 and

c: P<0.001
( ): Number of samples.

Table (3): Mean + S.D. of serum gamma glutamyl transferase (y-GT), alkaline phosphatase (ALP), Urea,
uricacid and creatinine of Clarias garipinus collected from Barrage and Al-Aiat areas at spring season.

Item Barrage area El-Aiat area
Male (8) Female (8) Male (8) Female (8)
v-GT (U1 9.004 +4.806 | 14,948 +£8.875 | 7.651+£3.557 |13.303+8.315
ALP (IU1Y) 8.123+0.751 | 7.988+1.196 | 5368+2.977" | 6.296+2.274
Urea (mg/dl) 20.666 + 9.363 | 23.757 £ 9.468 | 35.673 + 10.424° | 33.328 + 15.295
Uric acid (mg/dl) 7.439+0.717 | 8.425+1.083 | 8.056+ 1.086 8.968 + 1.973
Creatinine (mg/dl) 1.657+£0.361 | 1.432+£0.668 | 1.462+0.320 1.281+£0.374
See footnote table (2)

Table (4): Mean % S.D. of serum gamma glutamyl transferase (y-GT), alkaline phosphatase (ALP), Urea, uric
acid and creatinine of Clarias garipinus collected from Barrage and Al-Aiat areas at summer season.

ot e ey

 — Barrage area El-Aiat area

Male (8) Female (8) Male (11) Female (7)
v-GT (U 1) 7.752+3.961 | 15.317 £ 6.200° 9.578 + 5.641 7.046 £ 4.453°
ALP (IU I 8973+1.322 | 8.145% 1.664 7672+ 0951° | 7.795+ 1,358
Urea (mg/dl) 34400+ 8.442 [35.631+11.223 | 13.598+ 6.265° | 20.516+6.603"
Uric acid (mg/dl) 4.824+1.243 | 58141107 7416+0.583° | 7.614%0.538°
Creatinine (mg/dl) 148940479 | 1.819+0.209 1.494 + 0.534 1.742 £ 0.289

See footnote table (2)
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Table (5): Mean 4 8.D, of serum gamma glutamy! transferase (y-GT), alkaline phosphatase (ALP), Urea, uric
acid, creatinine and creatinine of Clarias garipinus collected from Barrage and Al-Aiat areas at autumn

season,
Item Barrage area El-Aiat area
Male (12) Female (7) Male (11) Female (11)

y-GT (U ") 59754:4,539 | 6.618+4.432 8.512 + 3.965 8359+ 3.100
ALP (IUT) 73184 0.807 | 727720863 | 3.515% 1.525° | 3.437% 1.454°
Urea (mg/dl) 21.2844:7.037 | 14.609+5.772" |[32.288+6.237° | 31.100+4.460°
Uric acid (mg/d1) 6.663 % 0.492 | 6.759 £ 0.757 6.962 £ 1,005 6.657 % 1.401
Creatinine (mg/dl) 1.344 % 0.481 1789+ 0,816 1.724 +0,052° | 1.741+0.063

See footnote table (2)

Table (6): ANOVA test for different serum biochemical parameters of both sexes of Clarias
garipinus collected from Barrage and Al-Aiat regions in the four scasons.

ltem Barrage arca El-Aiat area
Male Female Male Female
y-GT N.S. N.S. N.S. N.S.
ALP <0.01 <0.05 <(0.05 <0.05
Urea <0.05 <0.05 <0.01 N.S.
Uric acid <0.05 N.S. <0.05 N.S.
Creatinine N.S. N.S. N.S. <0.01

N.S.: Not significant

Table (7): Multiple ANOVA test showed the interactions between season, location and sex on data

tabulated in tables 2 — 5 for different serum biochemical parameters of Clarias garipinus.

Item i?)a:;t?o): Season X Sex Location X Sex Season nggcatlon X
y-GT <0.05 N.S. N.S. <0.05
ALP <0.05 N.S. <0.05 <0.05
Urea <0.05 N.S. N.S. <0.05
Uric acid <(0.05 N.S. N.S. <0.05
Creatinine <0.05 . N.S. <005 <0.05
N.S.: Not significant
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Fig. (2): Seasonal changes of serum gamma glutamy transferase (GGT) In
Clarlas ganiepinus collected from Barrago and Al-Alat reglons,
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Fig. (3): Seasonal changes of serum alkaline phosphatase (ALP) in Clarias gariepinus
collected from Barrage and Al -Alat regions.
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Fig. (4): Seasonal changes of serum urea In Clarfas garleplnus colloctad from Barrage and

Al-Alat reglons.
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Fig. (5): Seasonal ch&nges of serum uric acid in Clarias gariepinus collected from Barrage
and Al-Alat reglons.
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Flg. (6): Seasonal changes of sorum creatinine In Clarias

gaorleplnus colloctod from Barrage

and Al-Alat reglons,
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