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ABSTRACT

A total of 96 juvenile and 288 mature male and female Tilapia nilotica were
exposed to mercury (Hg), cadmium (cd) and lead (Pb) pollution. The effects of such
substances on some reproductive parameters were studied. The obtained results in
mature treated fish revealed that the gonadosomatic index (GSl)decreased in the
females after three weeks in cd and Pb exposed groups while in males a significant
decrease in cd treated group and increase in lead treated group was recorded. The
sperm count, motility and its duration as well as fecundity showed significant
decreases in all treated groups. Concerning Estradiol 17 ﬁ and Testosterone, a
significant decrease in each of gonads and skeletal muscles of treated males and
females were observed. On the other hand, high mortality rate and retarded gonadal
development in the juvenile fish were recorded.

INTRODUCTION

The contamination of fresh water with a wide range of pollutant has
become a matter of concern over the last decades (Vutukuru, 2005). The
natural aquatic system may extensively be contaminated with heavy metal
released from domestic, industrial and other man-made activities (Dirilgen,
2001). Heavy metal contamination may have adverse effects on ecological
balance of the recipient environmental and a diversity of aquatic organism
(Ashraj, 2005; Vosyliene and Jankaite 2006). Among animal species fishes
are the inhabitants that can't escape from the detrimental effects of these
pollutants (Olaifa et al., 2004). Generally these metals are widely distributed
in aquatic system and can affect fish population by reducing growth,
reproduction or survival (Farombi et al., 2007).The sources of these
substances are many and varied.

Mercury is transported to aquatic ecosystem via surface run off and
from atmosphere. It is complex and tightly bound to organic and inorganic
particles (Amdur et al., 1991). Cadmium has long been recognized as a toxic
element. Its concentration in the surface water is high due to mullergic plants,
plating operations, cadmium pigments, batteries and plastic manufactures
(Rasmussen and Anderson 2000). The use of lead, its mining and its
processing dates back several centuries. Industries and agricultural
discharges care the primary source of lead poisoning in Egypt (EI-Nabawi et
al.,, 1987). Water pipes are the main sources of lead poisoning in
aquaculture. Also high ways pose a threat to fish because of lead
contamination from automobile exhausts which can be easily leached from
soil and contaminate water adjacent to high ways (Diehl et al., 1983).



Ahmed, Amal M. et al.

Depressive effects of lead on steroid biosynthesis and hormone
receptor binding were reported by (Weibe et al., 1983). All life stages are
sensitive to the toxic effect of metals (Davies et al., 1976).Most published
environmental studies involving Hg, cd and Pb exposure of fish focus on
uptake and tissue distribution rather than on causal effect. Additional data
regarding metal induced effects on reproduction are needed. The present
study aimed to focus some light on the relationship between these heavy
metal pollution (Hg, cd and Pb) and some reproductive parameters including
gonadosomatic index, sperm activity, egg fecundity and steroid hormone
concentrations (Estradiol-17 # and testosterone) in male and female Tilapia

niotica. Beside, its effect on the gonadal development of the juvenile fish.

MATERIALS AND METHODS

A total number of 384 (288 sexually mature and 96 juvenile) Tilapia
nilotica with range weight of 55.34 - 96.04 gm for mature and less than 10
gm for immature fish were obtained from Abbassa fish hatchery. They were
divided into four equal groups each contained 96 fish (24 male and 72
female). Each group was maintained in glass aquaria 100 cm. x 50cm x
50cm (with 3 replications) and contained dechlorinated and aerated tap water
with temperature 28 = 2°C, pH 7.4 and total hardness of 104 as CaCo3. The
fish were kept under natural day light. Half the amount of water in each
aquarium was changed every day with the excreta. The fish were fed
commercial pelleted ration at a rate of 3% of their body weights. The fish
were acclimatized to the laboratory conditions for 15days. At the time of the
experiment, the 2™, 3" and 4™ groups were subjected to 3ug/L, 30ug/L and
50ug/L, of mercuric chloride, cadmium chloride and lead acetate respectively
in water according to (El-Bouhy et al., 1994). The clinical signs, mortalities
and Post mortem findings were recorded according to Lucky (1977).
Sampling:

Samples from live mature fish in each group were taken after one, two
and three weeks where four females and eight males were weighed, then
dissected and the gonads were weighed for determination of gonadosomatic
index and fecundity according to Munkittnck and Dixon (1988). The ovaries
were fixed in neutral buffer formalin for histopathological examination and
another part was extracted for hormonal assay. Concerning males, 4 fish
were stripped for determination of sperm concentration according to the
technique described by Bouk and Jacobson (1976) and sperm activity was
determined according to Withier and Lim (1982). The duration of sperm
motility was determined by a stop watch. Another 4 males from each group
were used for determination of gonadosomatic index, pathological
examination and hormonal assay.

Steroid hormone determination:
The ovaries, testes and skeletal muscles were extracted for Estradiol

17 [ and testosterone determination according to Manlimos and Abraham

(1975). Estradiol 17,8 was estimated using PANTEX PANTEX direct
1125.Estradiol kit according to Powers et al. (1985). Testosterone was
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estimated Using PANTEX PANTEX direct 1125 testosterone kit according
Cumming (1985). Analysis of data was performed using student “t” test
according to Snedecor and Cochran (1969).

RESULTS

The results of Fig (1) Cleared that, the mortalities reached 80%, 60%
and 20% among juvenile fish subjected mercuric (Hg)and cadmium (Cd) in
the 1% week respectively for the experimental period. Meanwhile the effect of
lead was 20% at the 3" week from experimental period. In the same time no
mortalities were recorded in adult fish.
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Fig.(1): Mortality among juvenile Tilapia nilotica during the period of
experiment

The results of clinical examination revealed that after one week of Cd
exposure the gonads appeared dark in colour with normal size while after
three weeks of exposure, the ovaries appeared very reduced in size in adult
fish but could not be detected in juvenile ones. In Hg and cd exposed groups
the ovaries appeared dark, homogenous after three weeks.

From the results shown in table (1) it is evident that the female and
male fish exposed to cadmium and lead pollution were decreased in body
weight after the first week of exposure until the end of the experiment, while
exposure to mercury resulted in a decrease only in body weight after two and
three weeks of exposure in female and male fish respectively. The gonadal
weight in the treated groups did not reveal significant weight changes from
control group except the females exposed to lead pollution for three weeks.
The gonadosomatic index showed a high significant increase after two weeks
of exposure to cadmium and lead in the females followed by a decline after
three weeks indicating that the females were more sensitive to these
pollutants.
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While in males, a significant decrease resulted after exposure to
cadmium chloride pollution for one and three weeks where as significant
increase within the second and third weeks in lead acetate.

The sperm count decreased significantly after the first week of
exposure to Hg while highly significant decrease in the 2-and 3 weeks of
exposure to the three metals was obtained (table 2). The results of table (3)
showed that the sperm motility and its duration decreased throughout the
experiment in all groups, while no motility was detected after 3 weeks of
exposure to Hg and 2 and 3 weeks of exposure to cd. The results of table (4)
revealed significant and highly significant decrease in egg fecundity after cd
and Pb exposure during the experimental period while in mercury the
previous pattern appeared after the 2" and 3™ weeks. The results recorded
in table (5) revealed a significant decrease in Estradiol-17f3 in the ovaries of
all groups while its content in skeletal muscles showed a significant decrease
in the 2™ and 3" weeks of cd exposure and in the 3™ week of lead exposure.

The male fish showed a significant decrease in Estradiol 17 /3 content in their

testes in response to two and three weeks of Hg, Cd and Pb exposure
respectively. The skeletal muscles of males showed a significant decrease in

their Estradiol 17 ,B content after one week of exposure to cd. Comported

with female the results in table (6) showed a significant decrease in
testosterone content in the ovaries of fish in Pb treated group in the 2 and
3rd weeks while mercury treatment resulted in a significant decrease after
two weeks. The skeletal muscles of the female had no change in
testosterone content compared to control group.

Table 2: Sperm count x 10 ®in tilapia nilotica exposed to Hg ,cd and pb
Time of exposure Control Hg Cd Pb
One week 4.47+0.30 3.46+0.20* 3.89+0.17 4.01+0.13
two week 4.54+0.27 2.55+0.18** 1.99+0.18 | 2.84+015*
Three week 4.13+0.23 1.66+£0.2 ** | 1.53+0.11 | 2.77+0.08**
*P<0.05 **P<0.01
Table 3: Sperm motility in tilapia nilotica exposed to Hg, cd and, Pb
Time of Con_tr_ol H_g_ C.d. Pb.
exposure Mqtlllty Mqtlllty mqtlllty mqtlllty
duration. sec | duration sec. | duration sec. | duration sec.
One week ++++ 270 ++ 124 + 25 ++ 75
two week ++++ 330 + 90 - + 60
Three week ++++ 345 -- -- + 45

++++ = (>75%activity)

+ = (<25% activity)

+++ = (51%-75% activity)

-- = (inactive)

++ = (50%-26% activity)

Table 4: Egg fecundity x10 “in tilapia nilotica exposed to Hg, cd and Pb

Time of Control Hg Cd Pb
exposure
One week 67.68+1.41 65.09+1.35 60.19+1.51* 59.35£1.62*
two week 55.99+0.92 50.02+1.20* 51.02+£1.11* 47.60£1.28**
Three week 59.10+£1.13 48.51+1.15* 49.95+0.97** 41.82+1.54**
*P<0.05 **P<0.01
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Table 5: Concentration of Estradiol-178 (Pg/g fresh weight) in the
gonads and skeletal muscles of female and male Tilapia
niltoca exposed to Hg, Cd and Pb

Time of Gonads Skeletal muscles
exposure| Control| Hg | Cd [ Pb [Control[ Hg | Cd | Pb
Female

34.85 | 17.06+| 12.38+| 10.62+| 1.27+ | 1.36+t | 1.42+ | 1.49+
One week

+4.40 4.26* | 3.56* | 3.09* 0.36 0.41 0.52 0.37
38.61+ | 18.42+| 8.16+ | 17.31+| 2.19+ | 2.16+ | 4.51+ | 3.47+
5.22 2.82% | 2.12* | 3.51* 0.51 0.55 | 0.39* | 0.26
Three 28.07+ | 11.37+| 10.54+| 13.46+| 1.48+ | 2.04+ | 5.23+ | 3.86%
week 4.37 2.40* | 3.06* | 2.91* 0.34 0.52 | 0.16** | 0.43

Two week

Male
One week 4.29+ 1.19+ 0.91 1.07+ 1.27+ 1.514 2.71+ | 1.09+
1.36 051 .23 0.45 0.29 0.31 0.40 0.33
551+ 1.94+ 0.99 1.06+ 2.10+ 2.06+ | 3.05+ | 2.22+
Two week

1.61 0.24* 0.21* 0.23 0.46 0.38 0.42 0.64
Three 5.74+ 1.77+ 1.01 1.18+ 2.62+ | 1.94+ | 290+ | 2.08+
week 141 0.06* 0.47* 0.45* 0.56 0.58 0.47 | 0.55*
*P<0.05 **P<0.01 within the same time of exposure for female and male.

Table 6: Concentration of testosterone (ng/g fresh weight) in the
gonads and skeletal muscles of female and male Tilapia
nilotica exposed to Hg, Cd, and Pb

Time of Gonads Skeletal muscles

Exposure] Control] Hg [ C€d | Pb |[Control[ Hg | Cd | Pb

Female

148+ | 0.60+ | 1.72+ | 0.56+ | 0.98+ | 0.84+ | 1.08+ | 0.88%
0.64 0.21 0.44 0.22 0.22 0.34 0.41 0.14
1.92+ 054+ | 1.77+| 0.66+ | 0.81+ | 1.15+| 0.91+ | 0.69%
0.37 0.29* | 0.43 0.24* 0.25 0.36 0.29 0.19
Three 1.63+ | 0.61+ | 0.70 | 0.42+ 110+ | 1.61+| 0.82+ | 0.77%
week 0.41 0.28 | x0.29 | 0.12* 0.36 0.44 0.28 0.30

One week

Two week

Male
One week 20.41+ | 11.82+ | 3.15+ | 16.61+| 10.15+ | 7.60+ | 2.32+ | 4.08%
4.27 2.53 1.04* | 1.36* 3.23 1.41 0.89 0.86
19.30+ | 9.54+ | 3.42+ | 5.93% 9.73+ | 7.71+ | 3.09+ | 4.21+
Two week

5.01 3074 | 0.95* 1.36 3.51 1.72 1.14 0.97
Three 18.65+ | 7019+ | 4.11+ | 556+ | 12.61+ | 7.20+ | 2.44+ | 3.95¢
week 4.35 342 0.81 45* 2.62 1.55 | 0.90* | 0.87*
*P<0.05 *P<0.01 within the same time of exposure for female and male.

The most prominent change in testosterone content in the testes was
the cd treated group while lead treatment resulted in significant decreases
after one and three weeks of exposure. Testosterone in the skeletal muscles
of males showed significant decreases after three weeks of cd and Pb
exposure. The histopathological alterations of the ovaries of fish exposed to
the three heavy metals were nearly similar and varied from slight
degenerative changes in the ova (Fig, 2), few lymphocytic infiltration and
slight fibroblastic proliferation which appeared in case of cd. To severe
degenerative and necrotic changes with excessive accumulation of fat
droplets (Fig, 3).
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Fig. (2): ovary of Tilapia nilotica exposed to cd showing dissociation
of mature ova with slight fibrous tissue proliferation of the wall
of the ovarian sac.{H&E X300

Fig. (3): ovary of Tilapia nilotica exposed to Hg showing degeneration
and necrotic changes with accumulation of fat droplets. {H&E
X300}
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Complete lysis of the ova and some necrotic tissues were replaced
by fibrous tissue beside excessive leucocytic infiltration in case of Hg and Pb
exposure (Fig 4,5).The seminiferous tubules revealed successive
developmental stages of the spermatides, the sperm at the center of tubules
showed malformation, degenerative and necrotic changes in the nuclear.
Elements (Fig.6, 7

Fig.(4): Ovary of Tilapia nilotica exposed to Hg showing lysis of the
ova. {H&E X300}

Fig. (5): ovary of Tilapia nilotica exposed to Pb showing lysis of the
ova and replaced by fibrinoid material with lymphocytic
infiltration. {H&E X300}
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Fig. (6): Testes of Tilapia nilotica exposed to Hg showing degeneration
of seminiferous tubules. {H&E X300}

Fig. (7): Testes of Tilapia nilotica exposed to cd showing degeneration
and necrotic changes in the sperm nuclear element. {H&E X300}
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DISCUSSION

Fish are wildly used to evaluate the health of aquatic ecosystems
because pollutant builds up in food chain and are responsible for adverse
effects and death in aquatic systems (Farkas et al., 2002).

One of the most severe hazards in aquaculture is the poisoning of fish
by sublethal concentrations of heavy metals which affect fish population by
reducing growth, reproduction or survival and are not under the control of fish
farmers (Waqgar 2006). Heavy metals contamination definitely affects the
aquatic life of the fresh water fish. (Vinodhini 2008)

The results showed that the juvenile fish are more affected to heavy
metal toxicity than adult fish which may be due to higher metabolic rate in
young fish. These results are similar to that reported by Gill and Pant (1981).
The decreased total body weight is response to heavy metal pollution was
reported by several investigators. Macleod and Pessah (1973) stated that the
active metabolism is inversely related to mercury level in water.  Spehar
(1976) reported significant reduction in growth rate of the surviving females
subjected to cd toxicity while Pb toxicity in fish ranged from mortality to able
effect on reproduction, growth and behavior (Katz, 1977). The decreased
body weight in all treated groups could be attributed to the stimulating effect
of these types of stressors on cortisol secretion (Pickering, 1990). The
catabolic action of cortisol is responsible for mobilization of energy reservoirs
as gluconeogenesis and lipolysis. However, the net effect of catabolism is a
reduction in growth rate, feeding behavior and feeding response resulting in
starvation (Rasenthal and Alderice, 1976).

The gonadal weight of the fish was not significantly affected by the
pollutants used except in females exposed to lead acetate for three weeks.
These results are supported by Katti and Sathyanesan (1985) who reported
retarded sexual maturation in Pb polluted fish.

The increased gonad somatic index in the females exposed for two
weeks to Cd and Pb are not ralated to increase gonadal weight but to the
significant reduction in their total body weight. Otherwise the gonadosomotic
index decreased in the females after three weeks. Male fish showed
reduction in gonadosomatic index after cd exposure. Similar results were
reported by (Sonoko Yamaguchi et al., 2007) which may be due to testicular
degeneration. The reduction in sperm number and motility as well as the
fecundity in response to heavy metal pollution in the present work could be
attributed to the malformation and necrosis of the spermatid and resorption
and degenerative changes in the ova, these results are supported by the
finding of Tam and Payson (1987) and Sonoko Yamaguchi (2007).

The decreased Strudel 17 fand testosterone in the gonads and

muscles due to the used pollutants substantiate what has been found by
Katti and Sathyanesan (1985) who reported reduction 3 hydroxysteroid
dehydrogenase which is the key enzyme in steroidogenesis due to lead and
cadmium pollution: Another explanation of these changes is dependent on
cortisol secretion in response to the stress of pollution (Carragher and
Sumpter, 1990). Cortisol inhibits estradiol-173 and testosterone secretion
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from the ovarian follicles also it decreased the concentration of circulating
testosterone which was associated with a decrease in the testicular size.
Pickering (1990) suggested that the suppressive effects of stress on gonadal
steroids are mediated in part at least by hypothalamo - pituitary - interrenal
axis whatever the precise mechanism involved and the environmental stress
could seem to be capable of inhibiting growth of fish via a reduction in the
levels of circulating anabolic gonadal steroids. It could be concluded that
contamination of heavy metals such as mercury, lead and cadmium
produced adverse effect on fish yield through its direct effect on the
reproductive feature in male and female fish and on mortality of young fish.
Therefore we aware from the increased limit of pollution in water by metal
and other toxic materials which reflect on fish production and humane health.

REFERENCES

Amdur, Doull J. and Klaassen, C. (1991):"Water and soil pollutants” in
Casartt and Dotull's toxicology, the basic science of poisons . 4™ Ed.
Pergamon Press.

Ashraj, W. (2005) : Accumlation of Heavy metal in kidney and heart tissues
of Epdinphelus microdon fish from the Arabian gulf. Environ. Monit.
Assess., 101 (1-3): 311-316.

Bouk, G. R. and Jacobson, J. (1976): Estimation of salmonid sperm
concentration by microhematocrit technique. Trans. Amer. Fish. Soci.,
105: 534.

Carragher, J. F. and Sumpter, J.P. (1990):The effect of cortisol on the
secretion of sexsteroids from cultured ovarian follicles of rainbow trout.
Gen. Comp. Endocrinol., 81.

Cumming, D.W. (1985): Non sex hormone binding globulin-bond
testosterone marker for hyperandrogenism. J. Clin. Endocrinol. Metab.,
61: 873

Davies, P. h.;Sinley, J. and Smith, N.F.(1976): Acute and chronic toxicity of
lead to rainbow trout, Solmogairdneri in hard and soft water. Water
Res., 10:199

Diehl, K H.; Rosopulo, A. and Krenzer, t(1983) : The behavior of lead tetra
alkyls in the soil and their uptake by plants. Z. Phlanzenemaehr.
Bodenkd., 146: 551-559.

Dirilgen, N. (2001): Accumulations of heavy metal in fresh water organism
:Assessment of toxic interaction Truk. J. Chem., 25 (3): 173-179
El-Bouhy, Z. M.; Alkeich, M. A. and Aly, A. (1994): Effect of heavy metals
intoxication on some fresh water fish. 2™ Vet. Med. Cong. Zagazeg.,

152-165.

El- Nabawi, A.; Heinzow, B. and Kruse, H. C. (1987) : As, cd, cu, pb, hg and
Zn in fish in Alexandria region. Egypt. Environ. Contam. Toxicol., 39:
889.

405



Ahmed, Amal M. et al.

Farkas, A.; Salnaki, J. and Specziar, A. (2002): Rlation between grouth and
heavy metal concentration in organs of bream abramis brama L.
population lake Balatonn. Arch. Environ. Contam. Toxicol., 43(2): 236-
243

Farombi, E. O.; Adelowo, O. A. and Ajimoko, Y. R. (2007):Biomarker of
oxidative stress and heavy metal levels as indictor of environmental
pollution in African cat fish . Int. J. Environ. Res. Puplic Health., 4 (2):
158-165.

Gill, T. S. and Pant, J.C. (1981):Effect of sublathel concentration mercury in a
teleost puntius conchoninus. Biochechmical and heamatological
responses Ind. J. Exp. Biol., 19.571.

Katti, S. R. and Sathyanesan, A. G. (1985): Chronic effects of lead and
cadmium on the testis of catfish . Environment & Ecology., 3 (4): 596

Katz. M. (1977) : The effects of heavy metal on fish and aquatic organisms,
in Forstner, V. and G. T. Wittman (eds), Metal pollution in aquatic
Environments, Springer Vertag, Bertin, 25.

Luky, Z. (1977): Method for diagnosis of fish diseases. Amerind publishing
co. PVT. Ltd. New Delhi Bomboy.

Macleod, J. C. and Pessah, E. (1973): Temperatsure effects on mercury
toxicity in rainbow trout. J. Fish. Res. Bd Con., 30: 485.

Manlimos, F. S. and Abraham, G. E. (1975): Analytical letters, 8 (Jane),
403.Cited by radio assay system laboratories, inc. California 20770
leapwaod Ave. Carson.

Munkittnck, K. R. and Dixon, D. G. (1988):Growth fecundity and energy
stoer of white sucker Can. J. Fish Aquta. Sci., 45: 1355-1365

Olaifa, F. G.; Olaifa, A. K. and Onwude, T. E. (2004) : Lethal and sub lethal
effects of copper to the African cat fish . Afr. J. Biomed. Res., 7: 65-
70

Pickering, A. D. (1990) : Stress and the suppression of somatic growth in
teleost fish. Prog. In Comp. Endocrinol., 473.

Powers, M. S.; Schenkel, L. and Place, Z. A.(1985): Transdermal E2
Kinetics. Comparison and conventional oral oestrogens. Am. J. Obstet.
G, Necol., 152: 1099-1106.

Rasenthal H. and Alderice, D. F. (1976): Sublathel effects of Environmental
pollution on marine fish eggs and larvae. J. Fish Res. Bd Can ., 33:
2047-2067.

Rasmussen, A. D and Anderson,O. (2000): Effect on cadmium exposure on
volume regulation in Arenicola marina. Aquat. Toxicol. , 48: 151-164.

Spehar, R. (1976): Cadmium and zinc toxicity to flagfish J. Fish. Res. Bd.
Can., 35: 1124-1129.

Snedecor, G. W. and Cochran, W. (1969): Stastestical method 6 " Ed. Lowe
stat Uiver. Press. Atmes. Lowa. U. S. A.

Sonoko Yamaguchi, Chiemi M.; Aki Ito and Takeshi M. (2007): Effect of lead,
molybdenum and arsenic on spermatogensisin fish. Aquatic
Toxicology, 83: 43-51

Wagar, A., (2006): Level of selected heavy metal in tuna fish. Arab. J,
Environ. Res., 31(1A): 89-92.

406



J. Animal and Poultry Production, Mansoura Univ., Vol.1(9), September, 2010

Weibe, J. P.; Sinanick, A. I. and Myer, K. J. (1983): On the mechanism
action of lead in the testis: Vitro suppression of FSH receptors, cyclic
AMP and steroidogenesis. Life. Sci., 32: 200S.

Withier, F. C. and Lim, L. C. (1982): Preliminary observations of chilled and
deep frozen storage of Grouper. Epinephelus tauvina sperm.
Aquaculture., 27: 389.

Vinodhini, R. and Narayanan, M. (2008): Bioaccumulation of heavy is organs
of fresh water. Carpio. Int. J. Environ. Sci. Tech., 5(2): 179-182

Vosyliene, M. Z. and Jankaite, A. (2006): Effect of heavy metal on rainbow
trout biological parameters. Ekologija., 4: 12-17

Vutukuru, S. S. (2005): Acute effects of hexavaleent chromium on survival of
the Indian major carp, labeo rohita. Int. J. Environ. Res. Public Health.,
2 (3): 456-462.

b dland A Juliil) o (ala i g a gradlsl) g a3 LS gay Eiglhil) il
]

) taaa (3 g Aaan teaa adla Gl ¢ daa) laaa Ja

= Al 308058 - Al 50 Gigaadl 38 5e - Lidle g L el S al)

O (Al ) B i 4Sau 96 5 Al 48 288 Cm e Caadl 13 &
28 A ) s Saef 3 Gl a6 S ey g il Ll Ll e
A s A ol s S [ HO0palea N WA s 5 )y S0a [ 30 aspeal Sl
2y Al bl o Julial gais daliill e S pall o 5l ae Al ol gl
Gl A cilia s dgay i) daaall o) ya) 5 (SISY) Gandlly 1L L il Cana o
G5 3l S ey &g Bl A im jaall 5 il e ) (8 %205 %605 %80
LS AL @l Jlie sad 3 gl pe 53l e Galia )l 5 o sealSU
AL @) Julie e dua o 1l givgl) <l il

e S (o amaall Jaliall Jals (3 U sine sl Jas 53 Juiil) ILals )l
LS sl et ) @l 8 Aals By el s Ales b Y SO
Cradail o ) LS ja ol 285 4 gial) il goall aae J8 LS abia i 5  5003\S)
PSP W5\ WRCHN | REINCARVE i RE WO D B VN Q- W 3 S gt R INOX:
DN il pally &gl Ca pat ) CHUY) (ailae B il sl dae i 365 12

e S (8 L sl Ll 05 pions sl 5 o) sl (50 8 o JS 5l
gl Cua jad e A0Sl laal) 5 Juabial)

Giagl) axSaly o8

3 palall daaly — ds) 30 A4S J&mcy@.a/u
5_aLAY daala — (5wl ulal) A8 Gl saa) o adial) 3 [ ]

407



Ahmed, Amal M. et al.

408



J. Animal and Poultry Production, Mansoura Univ., Vol. 1 (9):395 - 407, 2010

Table 1: Changes in the body weigh gonads weight and gonadosmatic index exposed to mercury (Hg);
cadmium (Cd) and lead (Pb) in Tilapia nilotic

e-)r(i;:)il?:e Total body weight Gonads weight Gonadosomatic index
Control ‘ Hg ‘ cd ‘ Pd Control ‘ Hg ‘ cd ‘ Pd Control ‘ Hg ‘ cd ‘ Pd

Female
One 59.80+ | 52.71+ | 21.64+ | 18.50+ 4.37+ 4.65+ 3.13% 251+ 0.72x 0.079+ | 01.46=% 0.13%
week 4.56 3.05 2.51*% | 1.42* 111 1.20 0.92 111 0.001 0.003 | 0.004** | 004**
Two 63.21+ | 42+62+ | 23.69+ | 20.42+ | 5.17+ 3.33+t | 2.72+ | 1.64+ | 0.088+ | 0.068+ | 0.136+ | 0.490+
week 7.06 1.52* 1.94%* | 2.61** 0.92 0.75 0.81 1.20 0.001 0.003* | 0.004** | 0.003**
Three 55.34+ | 54.60+ | 32.31+ | 22.20+ | 5.43+ 290+ | 1.04+ | 1.04+ | 0.092+ | 0.080+ | 0.071+ | 0.027+
week 2.39 231 1.91% | 2.13* 1.15 0.80 0.99 0.99* 0.002 0.004 | 0.004** | 0.003**
Male
One 96.04+ | 77.23f | 52.41+ | 39.06x 2.67% 1.26x 1.61+ 1.30+ 0.029+ | 0.031+ | 0.016x | 0.033+
week 6.81 4.02 2.81** 21 0.80 0.41 0.62 0.45 0.003 0.002 | 0.002* | 0.002
Two 59.50+ | 81.50+ | 43.91+ | 28.32+ | 2.19+ 1.32+ | 0.92+ | 1.01+ | 0.023+ | 0.016+ | 0.021+ | 0.036%
week 5.64 5.41 3.14** 1.94 0.58 0.51 0.43 0.37 0.003 0.003 0.001 0.001
Three 88.32+ | 64.55+ | 44.32+ | 33.51+ 1.81+ 1.13+ 0.61+ | 0.61% 0.018+ | 0.018%+ | 0.014% | 0.018%
week 5.22 5.09* 3.16** 1.83** 065 0.32 0.20 017 0.001 0.001 | 0.001* 0.002

*P<0.05 *P<0.01 within the same time of exposure for female and male.




