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ABSTRACT

The aim of the present work is to assess water quality, heavy metals content
in lake Maryoul water and in edible muscles of Oreochromis sureus, and to study the
impact of pollution stress on fish body characteristics and physiclogy. There is no
significant difference amang the mean water selenium contents in the four basins. The
overall average of selepium over the lake was 0.08 pg / I. The northwest basin
contains the highest water lead content (599 + 0.37 yg / I). The highest water
cadmium and iron levels were recorded in samples of the main basin {1.6 £ 0.10 pg /|
and 1.21 t 0.09 mg/I respectively) while the lowest cadmium level was recorded at
ihe fishery basin (0.44 + 0.21ug / ). The southeastem basin showed the highest
arsenic level (0.38 £ 0.15 pg /9. The fishery and the soulheast basins showed the
highest chromium levels {11.13 + 0.76 and 10.94 + 0.2 pg /|, respectively). The
fishery basin was found to contain the highest nickel content (15.22 £+1.02 ug/1),
while the southeast basin showed the lowest nickel level (6.87 +0.51 pg/l). The
highest water copper was recorded in fishery basin (8.53 £ 0.20 g / ). The pH of the
main basin showed the lowesl values with a mean of 7.11 £ 0.18. Sulfides values
recorded at the main basin were drastically variable (0.0 — 14.2) with 2 mean of 4 .48 +
0.86 mg / |I. The highest sulfate level was recorded at the fishery and the northwest
basins (1870.6 + 170.7 and 1846 t 140.6 mg/|, respectively). The lowest sulfate
value was recorded at the main basin (631.9 £ 36.4 mg /(). The highest fish muscle
lead content was observed in the southeast basin (23.97 + 5.15 pg/kg) and the
lowest was recorded in the northwestern (3.83 + 1.28 pg / kg). There were no
significant differences in the mean cadmium, arsenic and nickel conlents in
Orgochromis aupus muscies of the four basins. The highest chromium conlent was
found in fish muscles of the southeast basin (754.9 £ 19.2 ug/kg). The highest
Copper contents were recorded in fish muscles of southeast and the northwest basins
(481.5210.64 and 470.4 £8.22 ug/ kg, respectively). The highest muscles iron content
was recorded in fish muscles of the northwest and the main basin (313.4 1+ 3.30 and
311.4 + 2.87 mg / kg respectively). Fish caught from the main basin and from the
fishery basin showed significantly higher condition factor than those caught from the
northeast and southeast basins. The highest moisture conlent was noticed in flesh of
main basin. The highest protein percent was recorded in fish muscles of the fishery
basin. There were no significant differences in hepatosomatic indices of fish of the
four basins. Fish caught from the southeast basin showed the highest relative gall
bladder weights. Fish of the southeasi basin showed the highest activity of liver
(GOT), (GPT), and (ALP) followed by those of the main basin and the northwest
basin. The fishery basin tilapia exhibited the lowes! activities of the three mentioned
enzymes. The main basin tilapia showed the least brain (AChE) activity of the enzyme
followed by those of the Southeast basin The highest (AChE) activity was recorded
at the northwest basin.

Keywords: Lake Maryout: Orecchromis aureus, pollution; water quality, heavy
metals, liver and brain enzymes.
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INTRODUCTION

Lake Maryout lies in the north of Egypt at Latitude 31°10° N and
Longitude 29° 57" E. The Lake is one of four freshwater and brackish water
lakes in the Nile Delta near the shore of the Mediterranean Sea. Lake
Maryout is adjacent to large urban area and consequently heavily affected by
domestic and industrial pollution. It ranges in depth from 110 3 m. The lake
consists of five basins with a total area of 15000 feddan. The main souices of
water to the lake are Nubareia canal, discharges of domestic wastewater of
Alexandria, El-Omoum drain coming from Behera Governorate and the under
ground water. The main basin has an area of about 5000 feddan after the
filing of an area of about 1000 feddan for El-Qabbary high way and bridge,
(El-Sharkawy, 2000). It is receiving numerous domeslic, agricultural and
industrial discharges. The fisheries basin (1000 feddan) was designed to be a
fish farm. It receives very little direct inflow. The northwest basin (3000
feddan) is adjacent to big petroleum refineries, which discharge their
wastewater directly into the basin; it also receives some agricultural drainage
waters form EI-Omoum drain. The southeast basin (5000 feddan) is totally
separated from the lake. The main sources of water to the basin are the
ground water and agricultural drainage. It is extremely shallow. The basin is
considered the least polluted although it receives the discharges of the
cooling pipes of EI-Nasr Petroleum Company that increases values of mineral
oil and grease in water, Samaan and Abdel-Monem (1986). Lake Maryout
used to contribute with a major partion of fish consumption of Alexandria. The
lake fisheries have been extensively described by E!-Shazly (1993),
Anonymous {1995, 2002) and EA-EST! (1997). Fish production of Lake
Maryout decrease sharply from 14059 ton in year 1980 to about 5100 ton in
year 2000. On the other hand, less tolerant high-valued fish decreased or
completely disappeared due to the enormous increase of industrial wastes
and sewage discharged into the Lake. Approximately 75 percent of the total
fish catch is from tilapia. Oreochromis aureus is one of the impertant and
abundant tilapia species in the lake (about 45 %) due to its higher tolerance
of salinity and poliution stresses {Essa and Faltas, 1997).

The aim of the present work is to assess water quality, heavy metals
content in lake Maryout water and in edible muscles of Oreochromis aureus,
and to study the impact of pollution stress on fish body characleristics and

physiology.
MATERIALS AND METHODS

1- Sampling:

Waler samples were collected from 13 stations shown on the image
(Figure 1} according to procedures of UNEP (1990 and 1993). Samples were
kept in clean hottles and preservation of nitrite and ammonia was carrned out
according to Lenore ot al. (1998). Fish samples were collected using regular
fishermen nets. Oreochromis aursus individuals were picked out and kept in
containers that contain some of the lake water to keep fish alive ti! reach the
lab, ' ‘
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Figure 1: Sateilite image of Alexandria 2001 showing the lake basins and the 13
sampiing stauons ¢
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2- Chemical Analysis:
a- Water quality parameters:

The pH values and concentrations of dissolved oxygen were
measured using pH and dissolved oxygen meters. Sulfides and sulfate were
determined according to Lenore et af. (1998). Sulfides were measured by the
iodometric titration method onsite 1o avoid losses through bubbling or
oxidation by ambient air. Sulfate was determined by the turbidimetric method
using barium chioride. Nitrate and nitrite in water samples were estimated
according to Harold ef &l (1981). Nitrite was assayed using the colorimetric
sulfanilamide di-azo die reaction method at the Central Lab. For Food and
Feed, Agricultural Research Center, Alexandria by a Spectronic - 21 D UV/
Vis. spectrophotometer. Nitrate and ammonia were determined using Orion
ion-selective electrades at the Department of Environmental Studies, Institute
of Graduate Studies and Research, Alexandria.

b- Heavy metals determination in water and fish muscles:

One hundred mlof each water sample and 2 g of dried fish muscles
of each location were completely digesled by wet ashing using nitric and
perchioric acids and were concentrated to a final volume of 20 ml, Heavy
metals inciuding selenium, lead, cadmium, arsenic, chromium, nickel copper
and iron contents were determined according to ACAC (1994) using Perken
Elmer atomic absorption 3300 spectrophotometer and Zeman atomic
ahsorption spectrophotometer (graphite furnace) 4100 ZL Perkin Eimer at the
Central Laboratory for Food and Feed, Agricultural Research Cenler, Giza.

3- Fish body characteristics:

Fish were gutted individually, and then weighed. Length was
measured. Liver and gall bladder were separated and weighed. The
coefficient of condition (K} (Fulten condition factor) was calculated for each
individual using the equation K = W / L * where W is the gutted weight in
grams, L =length in millimeters. The gutted weight was used to exciude the
effect of stomach contents and weight of gonads (Lagler, 1956 and Ricker,
1975). Dorsal muscles of skinned fish were oven dried at 80° C until complete
dryness. Crude protein and moisture were determined according o AMC
{1979).

4- Enzyme assays:

Fish liver and brain were then immediately washed by formal saline
solution. Livers were homogenized in 10 -volume (w/v) of 0.1M phosphate
buffer of pH 7.4 using polytron homogenizer for thirty seconds. The
homogenates were then centrifuged at 6000 x G for 20 minute at4 ° C. The
supematants were stored at -20° C unfil protein determination and enzyme
assays. The supernatants prolein was determined using the method of
Bradford (1976). The activities of glutamic oxaloacetic transaminase (GOT}
and glutamic pyruvic transaminase (GPT) were assayed using the
commercially available kit supplied by Bio Mérieux Co. according to the
colorimetric method of Reitman and Frankel {1957). The activity of hepatic
alkaline phosphatase was determined according to Rec. G. (1872} using
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Diamond Diagnostics Kits. Liver acid phosphatase activity was measured
according to Moss (1984) by kits supplied by Quimica Clinica Aplicada S.A.
The activity of the enzymes was calculated as U/L of the homogenate and
then converted into U/ mg protein. Brain cholinesterase activity was assayed
according to the colorimetric method of Ellman et af, {1961). All colorimetric
measurements of enZyme assays were carried out at the Central Lab. For
Food and Feed, Agricultural Research Center, Alexandria using a Specironic
- 21 D UV / Vis. spectrophotometer.

§ - Statistical analyses:

Statistical analyses of the results were carried by estimating the
statisticat significance of the difference in values among the four basins of the
lake using the {F} test. Also, correlation coefficient {r) was calculated between
valugs of metals in water and in fish muscles of the same basin according to
Steel and Torrie {1981).

RESULTS AND DISCUSSION

1-Heavy metals content in waters of Lake Maryout:

Table 1 presents the means of heavy metais content of the four
studted basins water of Lake Maryout. There were no significant differences
{(p > 0.09) among the mean water selenium contents in the four basins. The
overall average of selenium over the lake was 0.076 pg /1. which is much
lower than that recorded by WWCG (1994) that recorded the main basin
water selenium as 25 ug /| EA-ESTI(1397) detected selenium range in the
lake as 2 — 4 pg / |. This means that water selenium content showed a
significant decrease than before.

Table 1: Water heavy metals contents in Lake Maryout
I _Se | Pb™ | Cd* | As* | Cr* | N¢" | Cu™ | Fe™

Basin ug 7L maiLl
1. Maln 0.20 320+ 163+ 0041 |B41+ | 994+ | 433+ | 1.21¢
pasin 014 | ©629° | 010" | 0.02°]039° | 075° | 1.06° | 0.08°

b Flshery | C.06% | 3641 | 044+ | 012+ |1113£[1522+] 853+ | 1.02
basin 0.04 0.40° | 021° | 010° | 0.76% | 1027 | 020% | 021°

-Noth 1 g o434 | 569+ | 1.048% | 000+ | 958+ (8.038+| 851+ | 058 +

baen | 0039 | 037° | 0.108% | 0.0° | 019 | 028° | 0.23° | 0.03°
“g::-;' 00+ | 319+ [ 123+ | 038+ [1054+| 687+ | 838+ 067z
020* | 0517 | 0457 | 0.03°

basin 0.0 0.72% | 025° | 015*
0. 1045989360, 71368004 8,0 2540179660 136883?33*).5426141 1941 (QASTOIR20. 85749210410 183186722

S0 among
basing
Mean t SE of § samplas in each station.
* = Significant diffarence at 0.05 level of significanca.
** = Highly significant difterence at 0.01 lavel of significance.
Means of superscript Httar (a) is significantly highar than that of (B) then {c).

Table 1 also shows that there is a highly significant variation {P <
0.01) in the mean lead content in the water of the four basins. The northwest
basin was found to have the highest water lead content, while the other three
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basins showed no significant difference in water lead contenl. The mean
lead content aflover the lake basins was 4.05 ug / | Mostalfa (1994) and
WWCG (1994) recorded the range of lead content of the main basin as 4 —
20 pg / |. EA-EST! (1997) delected alead range inthe lakeas2 -4 pg/|
which is similar to data of the present work.

Cadmium content showed a highly significant (p<0.01) variation
among the four basins. The highest cadmium level was recorded in samples
of the main basin {1.63 £ 0.10 ug/ I); the lowest cadmium level was recorded
at the fishery basin (0.44 £ 0.21ug / ) while there was no significant
difference between northwest and southeast basins in the water cadmium
content. Baoth showed intermediate values of cadmium. El-Rayis et a/. (1994)
reported that water cadmium of the main basin ranged from 0.48 to 0.8% pg /|
through the period of 1979 to 1992. WWTG (1994) found that cadmium level
in the northwest basin is less than 5pug /1.

A significant difference (p< 0.05) was also found in the mean water
arsenic content of the lake basins. The southeastern basin showed the
highest arsenic level (0.38 + 0.15 pg / 1) while there was no significant
difference among the other three basins. Values of water arsenic in Table 1
are lower than those of EA-ESTI (1997) that recorded a range of water
arsenic of 1.2 — 5 ug /i in Lake Maryout.

From Table t it was also revealed that there is a highly significant
{p<0.01) variation among the mean water chromium contents of the four
basins. The fishery and the southeastern basins showed the highest
chromium levels (11.13 £ 0.76 and 10.94 + 0.20 ug/|, respectively). The
main basin showed the least chromium content (8.41 £0.39 ug /). WWCG
(1994) recorded water chromium content of the main and northwest basins as
less than 6 ug /| Mostafa (1994} recorded a water chromium range of 4 = 41
pg /1 at the main basin,

Highly significant (p< 0.01) differences were recorded among the
mean water nickel content. The fishery basin was found to contain the
highest nickel content (15.22 t+ 1.02 pg / ). On the other hand, the
southeaslern basin showed the least nickel level {6.87 £ 0.51 pg /). Nickel
levo!s recorded in water of the main and the northwest basins were 9.94
075 pg / | and 8.04 £ 0.28 ug!|, respectively. Mostafa {1994) recorded a
range of 30 - 156 Ng /| of nickel in the main basin. WWCG (1994) recorded
water nickel content of the main and northwest basins as 15 pg/|l. EA-EST!
(1997) found a mean water nickel of 13.5 pg / | in the main basin.

Water copper content showed a highly significant (p<0.01) variation
among the four basins. The main basin contains the lowest water copper
content (4.33 £ 1.06 pg /|, while there was no significant difterence among
the other three basins. The highest valugs were recorded in fishery basin
(8.53 + 0.20 pg /1), Hafez (1982) and El-Rayis and Saad (1990) racorded a
mean dissolved copper in the main basin as 6 pg /1. But both Mostafa (1994}
and WWCG (1994) had recorded a very wide range (5 = 124 ug / Ij of copper
in the main basin. EA-EST!{1997) found a mean water copper content of 8
Mg / | in the main basin which is quite near to the results obtained in the
present study.
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There is a highly significant {p<0.01) difference among the mean
water lron content of the four basins. The main basin contains the highest
water iron content (1.21 £ 0.09 mg /). The fishery basin water contains (1.02
t 0.21 mg/ i) The northwest and southeast basing were found to contain the
lowest iron levels (0.58 + 0.03 and 0.67 £ 0.03 mg /[, respectively). Hafez
(1982) estimated the main basin water iron content as 0.59 mg /1. WWCG
(1994) had recorded a very wide range of Iron in the main basin (0.133 — 2.48
mg /).

2- Water quality of Lake Maryout:

Table 2 represents vanation recorded in water quality parameters
among the four basins. The pH of the main basin showed the lowest values
ranging from 6.69 to 7.91 with a mean of 7.11 + 0.18. Sulfide values recorded
at the main basin were drastically variable from one station ta the ather. This
made the range very wide (0.0 —14.2 mg/)). Areas in front of Qalaa drain
outfall and around the discharge of the west treatment plant showed very
high sulfide and very low dissolved oxygen values.

The southwestern side of the main basin is of better water quality
with respect to sulfides and dissolved oxygen. This is due to the nourishrent
of fresh water through Nubareia canal and Omum drain, Sulfide is formed in
surface water due to anaerobic bacterial decay of organic substances thrown
to the main basin from Qalaa drain and west treatment plant (Angnymous,
2002). The lowest sulide value detected was that of the southeast basin
(062 + 0.08 mg/l). It should be mentioned that, the standard water quality
required for fish farms shouid contain less than 0.003 mg/ | of hydrogen
sulfide because it is a potent toxicant for many species {Abdel-Hakeem et al ,
2002). The highest sulfate level was recorded at the fishery and the
northwest basins {(1870.6 £ 170.7 and 1846 £ 140.6 mg /|, respectively). The
lowest suifate value was recorded at the main basin (631.9+ 36.4 mg/1).
This is most probably because of the lowered salinity of the main basin due to
domeslic and agricultural drainage into the basin and also due o the
anaerobic bacterial action accompanying the heavy organic load which
reduces sulfate and nirate ions to sutfides and nitrite. The overall mean of
nitrate concentration in the lake is 11.3 mg / | which is lower than that
recorded by Anonymous (2002} as 19.56 mg /. The highest ammonia level
was recorded in the main basin (0.7 £ 0.6 mg /). This is in agreement with
the results of Essa and Fallas {1997). El-Sharkawy (2000} also reported that
the highest mean ammonia concentration was (about 3.7 mg / 1) recorded at
the main basin with a range from 1.8 mg / | beside Nubareia canal and
Omoum drain connections to the basinto 5.6 mg/|in front of Qalaa outfall
and west treatment plant. Abdel-Hakeem et al. {2002} reported that ammonia
(NH;) short-term toxicity levels range from (1.6 to 2 mg/l. its toxicily increases
exponentially with decreasing dissolved oxygen in water.
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Table 2: Water quality parameters of Lake Maryout basins

Dissolvad
PH |Suifides |Sulfate| Nitrate | Nitrite Ammonla
Basln value | mg/t | mg/l| mg/l| mg/l Or:;g'sln mg /1l
711%| 4462 |6319¢% 119201914 212 07%
Mean2SE ‘019 | 086 | 364 | 1.23 | 0.03 | 0.42 011
6.69- | 00- ] 61— | 03— | 0.0- 003
Mainbasin | Range | 791 | 142 | 1900 | 180 | 038 |%7°%2| 1o

8.23x| 136+ |1870.6(10.32 10029 426+ 0383 ¢
Q.08 013 1£170.7) 169 (0003 073 0.2
78~ 00- (1119-| 00— | 0.0- 35~ 0.01-
81 |10 28 | 3100 | 18.0 0.1 7B 0 020.51
789 16+ (18461 |8.87+ 0042+ 65612 051¢

Mean + SE

Fishery basin| Range

Mean £ SE

002 | 25 |1406 | 0.89 | 0.008 | 085 0.06
Northweat | o 71780 00 — |1405-] 29- | 00- | 26- a.01-
basin 9 80 [1.021 ] 2000 | 109 | 0.08 | 68 0.020.79
B0z | 062% |1838%| 1812|0111 48z 0.295¢

Mean +SE| o5 | 008 | 1529 | 095 | 0.004 | 062 01

Southeast [~ T 757-| 0.0 - |9086-| 10- | 0.0- | 35- 0.0 -
basin 9 82 1020|2450 | 182 | 012 | 67 1.0 1.0

Mean £ SE of § samples in sach statfon.

3- Heavy metals content in fish muscles in Lake Maryout:

Table 3 represents heavy metal concentrations detected in
Orsochramis aurcus fish of Lake Maryoul. It was found that selenium was
below the detection limit in fish muscles of the four basins. Highly significant
{p<0.01} variations were detected among the mean |ead content in muscles
of fish of the four basins. The highest fish muscles lead content was observed
in the southeast basin and the lowest was recorded in the northwest one. The
main basin and the fishery basin showed intermediate values.

Thete were no significant differences {(p> 0.05) in the mean
cadmium, arsenic and nickel contents in Creochromis aureus muscles of the
four basins.

Table 3: Heavy metals content {dry weight basis) in Fish muscles Lake Maryout
Basin [Se] Pb™ | C€d | As Cr | Ni [ Cu= Fe*
ug / kg mg / kg

oo 9182 14.72 258+ | 3926+ | 30382 | 421.0: | 31142
~loam’® 1.7¢ 13.15 2539 ° 18.12 2285° 287°

1-Main

basin

2- Fishery 9534 2561 4271+ | 3260% | 4082+ | 293.1¢

basin 318° | 223 | %9 | 1843" | 2086 | 13.11° | o8’
N o 383t | 35534 | 8a2+ | 39581 | 2356% | 4704 | 31342

wown || 128° | 925 | 487 | B9a® | 2206 | 335° | 339
- South

ot o 2397 | 2283 | . | 75493 | 3139s | 48152 | 20302

basin 5.15 1.04 19.20 75T | 43t | 4TS

LSD

among | _ .330504088F.5159?55?5|10.0362412 25.205?&425*54.5935584219.5494?554 9.07816615
hasing

Mean t SE of 6 samples In sach station.

* = Significant difference at 0.05 lavel of llgnlﬂcance

“* = Highly significant difference at 0.01 level of significance.

Means of superscript litter (a) Is significantly {p <0.03) higher than that of (b} then (¢).
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The overall mean of fish muscle cadmium content was 25.53 pg / kg
an dry basis. Saad ef ai. (1981) reported thal cadmium ievel ranges from 120
to 340 pg / kg in tilapia flesh. EA-EST! (1897) detected a cadmium range in
the muscles of tilapia of the main basin as 50 - 180 pg/kg. Decreases in
cadmium level in the present study than in previous works may be due to
collecting and treatment of the induslrial effluents of El-Qabbary and Ghiet El-
Enab in the west treatment plant before discharging into the main basin.
There is a highly significant (p<0.01) difference in {he mean chromium
content in muscles of fish of the four basins. The highest chromium content
was in fish muscles af the southeast basin (754.9 £19.20 pg / kg), followed by
that of the fishery basin (427.1 + 18.43 ug / kg). EA-EST! (1997) reparted that
the highest chromium level (550 ug / kg) was in tilapia fiesh of the northwest
basin. A highly significant (p< 0.01) variatian was zls2 recarded in the mean
copper contents in muscles of fish of the four basins. The highest copper
contents were recorded in fish muscles of the southeast and the nonthwest
basins (481.5 + 4.34 and 470.4 £ 3.35 g / kg respectively), while the lowest
was recorded in the fishery basin (408.2 £ 13.11 pg/ kg). EA-EST}(1997)
had estimated copper in tilapia of the main basin as 770 pg / kg. Comparing
with this and many previous studies, it was noled thatthere is a trend of
decrease in copper levels in fish muscies in the four basins. Fish muscles
wron condent of the four basins showed a significant difference (p<0.05). The
highest muscles iron ¢content was recorded in tilapia of the northwest and the
main basins {313.4 £ 3.39 and 311.4 £ 2.87 mg/ kg dry weight respectively).
The lowest iron content was that of fish of southeast basin (293.0 £ 4.75 mg !
kg dry weight).

it should be mentioned that there is a posilive correlation between
both chromium (r = 0.38 **) and iron (r = 0.192") concentrations in water and
their levels in fish muscles. On the other hand the other estimated metals
showed conflicting values of correlation coefficient {r). This could be due to
the fact that water heavy metal contamination is accidental the way such that
sometimes the effluents and discharges into the lake accidentally contain
high concentrations of the studied metals thatincrease metal levels in fish
muscies. The other possible cause of such conflicting results may be due to
fow bigaccumulation factors of the studied metals in the fish muscies,

4- Fish body characteristics of Lake Maryout:

Table 4 illustrates variations in body characteristics among Lake
Maryout four basins. it was noted that there is a significant (p<0.05)
difference among the mean fish coefficient of condition (K) factor of the four
basins. Fish caught from the main basin and from the fishery basin showed
significantly higher condition factor than those caught from the northwest and
southeast basins.

The condition factor of the fish is proportional to fish health and well-
being, Bakhoum (1954). It can be used to indicate the suitability of an
environment for a certain fish specres by comparison with another
environment, Ricker {1975). Results of the cendition factor presented in
Table 4 contradict those reported by Bakhoum (1994} who found that the
condition factor of Oreochromis aureus of the southeast basin is higher than
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that of those of the main basin. This is because we found fish catch in the
main basin is restricted to areas near the fresh water nourishment from

Nubareia canal and Omoum: drain {south west of the main basin}.

Table 4: Fish body characteristics in Lake Maryout basins:

Fish % Flash % Flash crude % Relative % Relative gall
Basin conditlon molsture protain liver weight bladder weight
Factor* | content™ | (Dry welght)** 9 -
1-Maln basin |4 o, nna®l82302003° B8.30+0.09% |22420.46) 021£003°
3- Fishery basin 1,57 £ 0.04"|81.20 £ 0.02°| 86.502016" |2.13£0.16 | 047 £0.04°
3- ':)‘:s“in"““‘ 1.48+004"° 8076005 88.18:0.10° |2270.45| 0.22+002°
et 1.475003°|8140£0.17| 83014005 | 179512 | 088 z005*
bgg rf:""““ 0.051126 | 0.07548527 |  0.14257862 0.1568 0196777

Meant SEof 6 spacimens in éach station excluding stations 1,2.

* = Significant difference at 0.05 level of significance.

* = Highly significant difference at 0.01 leval of significance.

Means of superacript iitter (a) Is significantly higher {P <0.05} than that of (b) then (c).

The northern and northeastern parts of the basin were found to be
almost devoid of fish {sampling stations 1&2). This is due to the heawy
organic load discharged into the main basin from Qalaa drain and West
Treatment Plant. Moreover, excavation works took place by the local
authority to remove reed plants in front of Qalaa drain outfall. This raises
suifides and suspended solids levels and reduces dissolved oxygen, which
makes it unsuitable envirenment for fish living.

A highly significant {p<0.01) difference was found in flesh moisture
contents among the four basins of the lake. The highest moisture content was
noticed in flesh of main basin tilapia (82.3 £ 0.03 %) followed by those of the
southeast basin (814 t 0. 1 %), then those of the fishery basin. The
northwest basin showed the least fish flesh moisture content (80.76 £ 0.05
%). Fish muscles crude protein content also showed a highly significant
{p<0.01) variation among the lake basins. The highest protein percent was
recorded in fish muscles of the fishery basin (88.5 £ 0.16 %). The lowest
protein was found in muscles of the southeast basin (88.01 £ 0.05 %).

Ghoneim (1989} studied the chranic effect of pollutants {organic and
inorganic) on the composition of the fish flesh and reported that poliution
affects the total protein, fat, ash and moisture contents of fish flesh, where
total protein content of fish flesh sampled from poliuted water of Lake
Maryout was reduced compared to those sampled from non-polluted water.
Moisture content increased in fish sampled from the polluted water,

It was also revealed that there are no significant (p>0.05) differences
among the mean percent relative liver weight of fish of the four basins. On the
other hand, Table 4 showed that there is a highly significant (p<0.01)
difference among the mean fish relative gall bladder weights of the four
basing. Fish caught from the southeast basin showed the highest relative gall
bladder weights, followed by those of the fishery basin, the northwest and the
main basin showed the lowest values of relative gall bladder weights.
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5. Fish liver and brain anzymes activity in the lake four basins:

Table 5 presents activities of four liver enzymes (GOT, (GPT), (ALF)
and (ACP)) in Oreochromis aureus caught from the four basin of Lake
Maryout. it was found that there is a highly significant (P<0.01) difference in
ihe activity of fish liver enzymes among the four basins. Fish of the southeast!
basin showed the highest activity of (GOT), (GPT). and (ALP) followed by the
main basin and the northwest basin. The fishery basin tilapia exhibited the
lowest activities of the three mentioned enzymes. Tilapia liver {ACP) activity
alsa varied significantly (p<0.01} among the four basins butin a different
manner. The highest aclivity was recorded in fish livers of the northwest
basin, followed by those of the main basin then the fishery basin. The
southeast basin fish showed the least (ACP} activity.

Tahle 5: Activity of some liver and brain enzymes in Oreochromis
aureus of Lake Maryout basins

AChE™

Basin GOT™ GPT™ ALP™ ACP™ QOptical
U/ g protein U/ g proteln U/fgprotein | U/ g protein | deasity / mg
protein f min

1-Main basin 231841510 | 82498 £9255" | 59.4B£594° | 2315£1.32° | 0.25£0.02°

2- Fishery basin 70.821522° | 179.12:18.96° | 2069£1.26° [1722+120°| 0.6410.037

3= Northwest

basin 22383+ 17.75% | 62300+ 108.92° | 31152731 {3031+ 388" 1.41+0.10"

4- Southeast basin] 279662 1452" | 207208+£96.92* | 825028.89" [12351165°| 051:03°
LSD among
basing 18.2388 113.616 7.88436 ‘ 2.71038 0.06163

Mean t 5e of & specimens in each station exciuding stations 1,2
** a Highly significant difference at 0.01 level of significance.
Means of superscript litter {a} is slgnificantly higher than that of {b} then (c}.

Thus, fishery basin tilapia showed the mostimpaired liver enzymes,
which indicate the higher pollution stress in this basin rather than the other
three basins. This is most probably due to the fact that the fishery basin is
bounded with the solid wastes landfill eastwards. This may cause discharges
and run-off of many hazardous substances into lhe basin. E|-Okazy et a/.
{1999) suggested that toxicity induces alterations in the metabolism of the
hepatocytes, which lead to accumulation of lipids and glycagen in the liver.
These alterations may also cause or be accompanied with impaired cell
membrane permeability and osmosis. Through late stages of hepatotoxicity,
some cells may explode and discharge their contents and enzymes into
extracrellular compartments. This caulses the increased levels of liver
enzymes in serum and decreased them in liver tissue. Adham el al. {2001)
reported that high concentrations of ammonia, manganese, nickel, cadmium,
lead and mercury dramatically affect liver physiology of Oreochromis sp. in
Lake Maryout and impair their liver enzymes.

As presented in Table 5, the activity of tilapia brain {(AChE} in lake
Maryout four basins. showed a highly significant (p<0.01) difference in levels
of brain {AChE) among the four basins. The main basin tilapia showed the
least activity of the enzyme followed by those of the southeast basin. The
highest {AChE} activity was recorded at the northwest basin. This is due to
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the agricultural drainage discharging into the main and the southeast basins
through the Omoum drain and Nubareia canal. These waters contain high
concentrations of pesticides. Many pesticides are potential cholinesterase
inhibitors such as carbzamates and organophosph-orus compounds (OBrien,

1969).
CONCLUSIONS

From the present study it could be concluded that:

- Compared with the range of results abtained through the last decade about
heavy metals concenlrations in water of Lake Maryout, there are notable
decreases in selenium and arsenic and a significant increase in chromium
levels in water, while lead, cadmium, nickel, copper and iron levels showed
no significant changes.

- Water quality parameters of the main basin are still out of the acceptable
limits required for fish survival except areas beside Nubareia canal and
Omoum drain. So, the iocal authority proposed project of bypassing
Omoum drain to Qalaa drain through the fishery basin will nourish the
main basin with water of much better quality that may cause some
improvement in the basin condilion especially with respect to sulfides and
dissolved oxygen.

- Itis difficult to correlate Oreochromes aureus liver enzyme and brain acetyl
chalinesterase activities with water heavy metal contents or using them as
biomonitors for Lake Maryout pollution because of the accidental nature
and the diversity of sources of pollution in the take.
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