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ABSTRACT 

This study was carried out to assess the effects of butataf herbicide 
on the physiological state and reproductive endocrine function of 

Nile tilapia " Oreochromis niloticus". The 96 hour half lethal 
concentration (96 hr LC50) of the butataf herbicide (N-Butoxymethyl-
2-chloro-256-diethylacetanilide) determined for the adult Oreochromis 
niloticus was 0.2 ppm. The field concentration of this herbicide was 
0.004 ppm which equals to the V50 of the 96 hr LC50. The present 
experimental assay was evaluated on the 30lh day of exposure to the 
VJOO LC50; V50 LC50; V25 LC50 and lAo LC50 in comparison with control 
group. During determination of the 96-hr LC50, the fish exhibited 
erratic swimming movements. The mucus secretion was increased and 
accumulated on the gills, so the fish exhibited a respiratory disorder 
with surfaced swimming, opening their mouth with rapid and frequent 
exhalation. 

The red blood corpuscles (RBCs), haemoglobin (Hb) and 
haematocrit (Ht) were decreased significantly in fish groups exposed to 
butataf herbicide compared to the control one. The plasma aspartaie 
amino transferase (AST) and alanine amino transferase (ALT) 
enzymes activities were also decreased significantly in fish exposed to 
the herbicide. On the other hand, the uric acid and creatinine recorded 
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high levels in fish groups exposed to the high concentrations of the 
herbicide, also, glucose and total plasma lipids were increased 
significantly in all treated groups. Meanwhile the total plasma protein 
was strongly decreased and the effects were dose-dependent, as well as 
the fecundity, gonado-somatic index and hepato-somatic index. 
Estradiol and testosterone hormones showed severe changes in females 
and males specially those exposed to the high concentrations of butataf 
herbicide. Also, T3 and T4 recorded the same trend. 

INTRODUCTION 
The aquatic environment is not only the ultimate recipient of 

pollutants, but also the place where some chemicals (herbicides 
included) are applied directly. Consequently, aquatic organisms; 
including fish are subjected to different toxic agents which adversely 
affect the physiological state and/or reproduction in fish through 
multiple pathways within the reproductive tract and hypothalamic-
pituitary-gonadal axis. (Wester, 1988). The study of toxicity should be 
more concerned with sublethal effects and sublethal studies has been 
forced because of the need is to find the safe concentration of the 
pollutants (Johnson, 1968). Tooby (1971) recorded many differences in 
the toxicities of different herbicides even between different forms of 
the same herbicide. Pollutants stress apparently lead to increased 
secretion of catecholamine (Pickering, 1981) and corticosteroids 
(Mazeaud et al, 1977). This produces an alteration in the metabolic 
rate which in turn reduces metabolic reserves and affects the 
physiological status as well as, the growth rate of fish. Moreover, this 
increase in energy demand may interfere with the enzymatic system of 
the metabolic pathway as well (Abo-Hegab et al, 1990), 

The environmental contaminants that act as estrogen receptor 
agonists have received much attention in terms of possible effects on 
reproduction and development in fish and wildlife (WHO, 2002). 
However, chemicals can adversely affect endocrine function through 
many other biologically relevant pathways within the reproductive 
tract and the hypothalamic- pituitary-gonadal axis (HPG). There is an 
increasing evidence that environmental contaminants that interact with 
androgen receptors could cause significant adverse effects on 
individuals and populations (Gray et aL9 2005). Several studies 
indicate that androgen receptor agonists are affecting fish exposed to 
some types of discharges (Howell et al, 1980 ; Larsson et aL, 2000 ; 
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Parks et aLy 2001 ; Orlando et aL9 2004). In addition to chemicals that 
interact directly with receptors, function of the HPG axis can be 
affected by xenobiotics that affect the metabolism of sex steroids. 
Recent studies suggest that altered steroid-genesis is associated with 
adverse effects observed in fish from the field (Noaksson et al, 2003 ; 
Lavado et ah, 2004), 

So, the present work was undertaken to find out to what extent 
the changes in some physiological and biochemical functions which 
take parts as indicators for metabolite mobilization which in turn affect 
the production and reproduction of the studied fish. Since butataf 
herbicide is used to eliminate unwanted weeds in the rice fields, 
unsuspected side effects on fish are to be expected (Svobodova et aL. 
1993). 

MATERIALS AND METHODS 
Apparently healthy Nile tilapia "Oreochromis niloticus" 

specimens with an average body weight of 100_ 5 g obtained from 
Abbassa fish farm, Abbassa, Abou-Hammad, Sharkia were acclimated 
in laboratory conditions for two weeks prior the experiment. The 96 
hour half lethal concentration (96 hr LC50) of the butataf herbicide (N-
ButoxymethyU2-chloro-2,6-diethylacetanilide) was determined 
according to Behreus and Karbeur (1953) as 0.2 ppm, however this 
herbicide was applied the field with a concentration of 0.004 ppm. 

Five groups of female and male of the studied fish were holded 
for 30 days to evaluate the effects of different sublethal concentrations 
of butataf herbicide on the physiological and biochemical assayes. 
Each group consisted of 24 fish was divided into three replicates of 
eight fish (6 females and 2 males), then maintained in glass aquaria 
supplied with dechlorinated aerated tap water at a temperature of 26_2 
°C , pH 7.2JJ.2 and dissolved oxygen 5.5 _ 0.5 mg/1. The first group 
was kept as control. Other groups were exposed to the V10 LC50 , li< 
LCso, V50 LC50 and V100 LC50 (0.02, 0.008, 0.004 & 0.002 ppm). 
respectively. The feeding rate was holded at the percent of 3% of the 
body weight dialy, 

At the end of the experiment, blood samples were taken from the 
caudal vein of non anaesthetized fish by sterile syringe. 0.5 ml of the 
blood containing EDTA as an anticoagulant was used for erythrocyte 
count (Dacie and lewis 1984), haemoglobin content (Vankampen^ 
1961) and haematocrit value (Britton, 1963). 
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Plasma was obtained by centrifugation at 3000 rpm for 15 min 
and nonhaemolyzed plasma was stored in deep freezer for further 
steroid analyses. The gonads and liver of all fish specimens were 
removed, wet weighed then the gonado-somatic index (G.S.I) and 
hepato-somatic index (H.S.I) were calculated derived by assessing the 
gonad and liver weights as a percentage of the total body weight. Egg 
numbers in the ovaries of the female were counted to determine the 
fecundity (Munkittrich and Dixon 1988). 
Aspartate amino transferase (AST) and Alanine amino transferase 
(ALT) were determined according to the method of Reitman and 
Frankel (1957). The uric acid and glucose were estimated according to 
the method of Trinder (1969), while creatinine was determined 
according to that of Henry (1964). Total protein was determined 
according to Henry (1964) and total lipids according to Schmit (1964). 
All of these parameters were measured using specific reagent kits 
purchased from Diamond Diagnostic Company. 

Estradiol 17-_ (E2) was determined by the radio-immune assay 
method according to Xing et al (1983) using kit Immunchem 
provided by Diagnostic products corporation, Los Angeles. Total 
testosterone (T) was determined by radio immuno assay method 
according to Abraham (1977) using kit (Coat-A-count) provided by 
Orion Diagnostic Spectria , Fin land. Estimation of Triiodothyronine 
(T3) and Throxin (T4) levels was down by using radio-immuno assay 
technique using Coat-A-Count total T3 and T4 kits (Los Angeles, USA) 
according to Murphic and Pattie (1964), using gamma counter in 
Animal Production Research Institute. 

The data were statistically analyzed using Duncan's multiple 
range test to determine differences in means (Duncan, 1955). 

RESULTS AND DISCUSSION 
After exposure of Nile tilapia; Oreochromis niloticus to 

different concentrations of the butataf herbicide, in order to estimate 
the 96 hour half lethal concentrations (96 hr LC50) that was 0.2 ppm, 
the field concentration (0.004 ppm) was found to equal V50 of the half 
lethal concentration (Tablel). Consequently, according to* Bathe et al 
(1974), the butataf herbicide is considered highly toxic to Oreochromis 
niloticus. During determination of the 96-hr LC50, fish exhibited erratic 
swimming movements. The skin had a mottled appearance and mucus 
secretion increased and accumulated on the gills, so the fish exhibited 
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a different respiratory manifestation such as surfaced swimming, 
opening their mouth with rapid and frequent respiratory movement . 
The erratic swimming and surfaced fairly frequently movements may 
be due to hyper-contraction of the muscles due to cholinesterase 
inhibition as previously reported by Ferguson (1989), while Atallah et 
ah (1997) attributed such changes to the extraordinary need for the 
oxygen due to the thick coating of the gills with profuse mucus 
together with congestion and hyper-plastic epithelium of the secondary 
lamellae. The mottled appearance of skin and heavy mucus secretion 
are due to the melanosis (aggregation of melanocytes) happened by the 
stimulation of a -melanonine stimulating hormone (a-MSH) secretion 
in fish subjected to stressors and irritation of the gills by the pollutants 
(Satchell,1984 and Ferguson, 1989). Data given Table (2) showed 
significant decrease in the red blood cell counts (RBCs), hemoglobin 
(Hb) and haematocrit (Ht) in the adult Nile tilapia treated with the 
sublethal concentrations of butataf herbicide, the effects were dose-
dependant. The decreases in RBCs, Hb and Ht were the most common 
effects usually expected in all animals exposed to chemical and 
toxicological metabolites in which the haemopoietic tissues are tbe| 
target organs of their effect. The most of toxic substances including 
herbicides, suppress the processes of erythropoiesis and Hb synthesis. 
Also, the decrease in the RBCs, Hb and Ht may be due to the 
elimination of the RBCs from the circulation as a result of butataf-
induced extravasations of blood (Jordan et al9 1977 & Mousa, 2004). 
These results are in agreement with those of Shalaby et ah (2006), 
they indicated that the reduction of these blood parameters in Blue 
tilapia "Oreochromis aureus" at sublethal levels of chromium might be 
due to the destruction of mature RBCs and the inhibition of 
erythrocyte productions due to reduction of haemosynthesis that 
affected by pollutants. 

Aspartate aminotransferase (AST) and alanine aminotransferase 
(ALT) enzymes are frequently used to diagnose the sublethal damage 
to certain organs specially the liver (Benedeczky et al> 1984). Results 
in Table (3) showed that the fish plasma AST and ALT enzynne 
activities were decreased at the 30th day of exposure of butataf. These 
results were attributed to the hepato-cellular damage and inhibition of 
enzymes synthesis as a result of toxic effect of the herbicide 
(Nesckovic et ah, 1996 and Mousa, 2004). 
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The uric acid and creatinine levels are indicators for kidney 
function and considered as - important variables predicting to which 
limit the kidney is adversely affected. In the present study, creatinine 
and uric acid (Table 3) showed a significant increase in fish exposed to 
butataf sublethal concentrations. These results may be due to the action 
of this herbicide on glomeruli filtration rate (Abbass et al.t 2002) 
and/or it may be cause pathological changes of resulting in kidney 
dysfunction. 

Alteration of blood sugar level revealed a stress response of fish 
(Nemcsok et al.9 1987). In the present study, the blood glucose was 
increased significantly in fish groups treated with the highest two 
doses (Table 4). The increase in blood glucose might be resulted from 
an increase in plasma catecholamines and corticosteroid hormones 
(Pickering, 1981). Moreover, the hyperglycemia induced by any 
toxicant might be explained by the inhibition of the neuro-effector sites 
in the adrenal medulla leading to hyper secretion of adrenaline, which 
stimulates the breakdown of glycogen to glucose (Gupta, 1974). 

The quantitative determination of the total plasma protein 
reflects the liver capacity of protein synthesis and denoted the 
osmolality of the blood and the renal impairments. So it is of valuable 
effect in the diagnosis of the toxicity of the fish. In the present study, 
the total plasma protein was decreased significantly and the effect was 
dose-dependent (Table 4). The decrease was attributed to either a stage 
of hydration and change in water equilibrium and/or disturbances in 
the liver protein synthesis (Salah El-Deen and Rogers, 1993). On the 
other hand, total plasma lipids showed significant increase in all 
treated fish groups during the exposure time (Table 5). The intensity of 
hyper-lipemic state may reflect the degree of stress imposed on the 
animal under the influence of toxic reagents and environmental 
pollutants (Saeed,1989). The increase of total plasma lipids may be 
due to the increase of lipids peroxides formation induced by the effect 
of butataf herbicide as previously reported by Arias (1990) and Mousa 
(2004). Otherwise, the destruction of the liver cells and other organs 
due to the effect of the butataf herbicide increase the levels of total 
lipids in the plasma (Inui, 1968 & Mousa, 2004). 

Gonad growth is an easily measured endpoint for assessing the 
potential for the chemical effects on gonad development and thus 
impact on the fish reproductive performance. Data in Table (5) 
revealed that all groups of fish exposed to butataf sublethal 
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concentrations, exhibit an apparent decrease in gonad (ovaries & tests) 
size recorded significant decrease in the gonado-somatic index (G.S.I) 
compared to those in the control group. It is concluded that butataf 
herbicide inhibits gonad growth and consequently, the fecundity was 
significantly decreased in female fish exposed to butataf herbicide 
(Table 5). These results are in agreement with those of (Makynen et 
aL, 2000) who found that the fecundity and gonado- stomatic index 
were decreased significantly in female fathead minnows (Pimephales 
promelas) after exposure to vinclozolin fungicide. Hepato-somatic 
index (H.S.I) showed the same trend indicated the alterations in 
nutrient contents and normal absorption as well as metabolism in 
treated fish. 

The present study showed that levels of estradiol were 
significantly elevated in mature male and female 0. niloticus (Table 
6). The estrogenic like effects may be produced as result that butataf 
binds to estrogen receptors and exhibits estrogenic activity (Stephen , 
2001) , or by direct exposure to sertoli cells resulting in decreased 3-
hydroxyl-steroid - dehydrogenase activity that change estradiol to 
androgen thus raising estradiol levels (Colborn et al ., 1993). 
Moreover, the significant elevation of estradiol in male O, niloticus 
which received high dose of butachlor could be attributed to increase 
the incidence of hypertrophy and / or vacuolation (empty cavities) of 
adrenal cortex that enhanced the steroidogenic activity (Pandian and 
Sheela, 1995). Meanwhile, the significantly decreased testosterone in 
O. niloticus, specially the male may be as a results of direct damage of 
butataf on the leydig cells. Also, butataf may alter androgen 
biosynthesis mediated by cytochrome P-450 system of interstitial cells 
of the a testis which is required for function of 17 &-hydrolase and 17-
20 layse {Flodstrom et al, 1990), or induces a variety of hepatic bio-
transforming enzymes, which are capable of metabolically 
transforming androgens into products with low androgen receptor 
binding activity. Further research in this area would be desirable, with 
particular attention given to the status of enzymes involved in steroid 
metabolism (Gerald et al, 2005). 

The levels of thyroid hormones (T3 & T4) in plasma of female 
and male O. niloticus were recorded in Table (7). There were 
significant decrease in tri-iodothyronine T3 and Thyroxine T4 in fish 
groups treated with sublethal concentrations of butataf herbicide 
except the group treated with the lowest concentration in which the 
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levels of T3 and T4 showed insignificant decrease compared to the 
normal fish. Hotz et al (1977), Henery and Gasiewicez (1987) and El-
Kashoury et al (2005) reported that pesticides increased deiodination 
and biliary excretion of thyroid hormones which increased the rate of 
T3 or T4 elimination from the blood. Mahgoup (1992) claimed that, the 
mechanism of thyroid action may be due to the continuous demand 
and need of body to ATP needed for the production of energy and 
direct effect of thyroid hormones on the production ATP in the 
mitochondria. The decrease in T3 levels may be resulted in or inducing 
toxic goiter which is manifested by increased metabolic reactions or 
may be secondary to a pituitary insufficiency (Kaneko, 1997). 
Generally, pesticides induce alteration in nutrient contents and 
metabolism in animals (CAST, 1989). 

REFERENCES 

Abbass, H. H.; Zaghloul, K. H. and Mousa, M. A. (2002). Effect of 
some. heavy metal pollutants on some biochemical and 
histopathological changes in blue tilapia, Oreochromis aureus. 
Egypt J. Agric. Res., 80 (3): 1395 - 1411 

Abo-Hegab, S.; Marie, M. A. S. and Kandil, A. (1990). Changes in 
plasma lipids and total protein of grass caip; Ctenopharyngodon 
idella during environmental pollutant toxicity. Bull. Zool. Soc. 
Egypt, 39: 211-222. 

Abraham, G. E. (1977). Handbook of Radio-Iimmunoassay. Marcel 
Dekker. 

Arias, G. S.(1990). Effects of paraquat and lead on fish; Oreochromis 
hornorum. Bull. Environ. Contain. Toxicol., 46(2): 237-241. 

Atallah, O. A.; Ali, A. M.; Ibrahim, A. S and Sakr, S. F. (1997). 
Prevalence of pathologic changes associated with the fm - rot -
indicating bacterial disease in freshwater fish. Alex. J. Vet. Sci., 
73(6): 629-644. 



EFFECT OF BUTATAF ON SOME PHYSIOLOGICAL 153 
ASPECTS OF NILE TILAPIA 

Bathe, R.; Sachesse, K.; Ulman, L.; Hormann, W. D.; Zak, F, and 
Hess, R (1974), The evaluation offish toxicity in the laboratory. 
16th Meeting of European Soc. For the Study of Drug Toxicity. 

Behreus, A, S. and Karbeur, L. (1953). Determination of LD50. Arch. 
Exp. Path. Pharm., 28: 177-183. 

Benedeczky, L; Biro, B. and Scaff, Z. S. (1984). Effect of 2.4-D 
containing herbicide (Diconirt) on ultrastructure of carp liver 
cells. Biol. Szeged., 30: 107-115. 

Britton, C. J. (1963): "Disorders of The Blood'* 9 th ed. I. A. Churchill, 
Ld. London. 

CAST (Council for Agricultural Science and Technology) (1989). 
"Myco-toxins: Economic and health risks.'Task Force Report 
No. 116, Ames Iowa. 

Colborn, T.; Fredrick, S.; Vam Saal, F. S, and Soto, A. M. (1993). 
Developmental effects of endocrine-disrupting chemicals in 
wildlife and humans. Enviro. Health. Perspectives., 101:37%-
38L 

Dacie, J. V. and Lewis, S. M. (1984). "Practical Haematology" P22 6 
th ed Churchill Livingstone. Edinburgh. London, Mellbourne 
and New York, 22 pp. 

Duncan, D. B. (1955). Multiple range and multiple F-test.Biorneeics, 
11: 1-42. 

El-Kashoury, A. A.; Mohamed, O. M. and Said, N. A- (2005). ESs^t 
of abamectin "from different sources" on some hormocal, 



154 Adel,M. Shalabyefa/. 

biochemical, immunological and hematological indices in adult 
male Albino rat. Egypt. J. Of Appl. ScL, 20 (12): 32-46 

Ferguson, H. W. (1989). Textbook of Systemic Pathology offish, 1st 

ed,, Iowa State Univ. Press, Amer.Iowa 50010, Canada. 

Flodstrom, S.; Hemming, H.; Warngard, L. and Ahlborgs, U. G. 
(1990). Promotion of altered hepatic foci development in rat 
liver, cytochrome P- 450 enzyme induction and inhibition of cell 
- cell communication by DDT and some structurally related 
organohalogen pesticides. Carcinogenesis., 77:1413- 1417. 

Gerald, T.; Douglas, W.; Michael, D.; Kathleen, M.; Ann, L.; Richard 
L. And Dan, A, (2005). Reproductive and development toxicity 
and bioconcentration of perfluorooctanesulfonate in a partial life-
cycle test with the fathead minnow (Pimephales 
promeias).Environm. ToxicoL And Chem., 24 (9); 2316-2324. 

Gray, L. E.; Wilson, V.; Stoker, T.; Lambright, C; Furr, J.; Noriega, 
N.; Hartig, P.; Cardon, M.; Rosen, M. and Ankley, G. (2005). 
Environmental androgens and antiandrogens: An expanding 
chemical universe. In Endocrine Disrupters: Effects on Male and 
Female Reproductive Systems (R. K. Naz, Ed.), pp. 313-344. 
CRC Press, New York, NY, USA. 

Gupta, P. K. (1974). Malathion induced biochemical changes in rats. 
Acta. Pharmacal. ToxicoL, 35: 191-194. 

Henery, E. C. And Gasiewices, T. A. (1987). Changes in thyroid 
hormones and thyroxin glucuronidation and hamasters compared 
with rats following treatment with 2, 3, 7, 8 
tetrachiorodibenzopdioxin. 1 Toxicol. App. Pharmacol., 89:165-
170, 



EFFECT OF BUTATAF ON SOME PHYSIOLOGICAL 155 
ASPECTS OF NILE TILAPIA 

Henry, R. J. (1964). Colorimetric determination of total protein. In: 
Clinical Chemistry. Harper and Row PubL, New York, pp 181. 

Hotz, K. J.; Wilson, A.G.; Thake, D. C; Roloff, M. V.; Capen, C ; 
Kroneuberg, M. J. and Brewster, D. W. (1977). Mechanisms of 
thiazopyr induced effects of thyroid homeostasis in male 
Sprague- Dawiey rats. Toxicol. App. Pharamacol., 142 (1): 
133-142. 

Howell, W. M.; Black, D. A. and Bortone, S. A. (1980). Abnormal 
expression of secondary sex characters in a population of 
mosquito fish, Gambusia qffinis Sholbrooki: Evidence of 
environmentally-induced as culinization. Copeia ., 676-681. 

Inui, Y. (1968). Pathological study on effects of carbon tetrachloride 
poisoning on the ell liver Bull. Freshwater Fish Res, Lab., 18 
(2): 157-167. 

Johnson, D. W. (1968). Pesticides and fishes. A review of selected 
literature. Am. Fish. Soc., 94: 398-424. 

Jordan, M.; Rzehak, K. and Maryanska, A. (1977). The effect of two 
pesticides, Mieddzian 50 and Gtsagard 50, on the development 
of tadpoles of Rana temporaria. Bull, Environ. Contam. 
ToxicoU 17: 349-354 

Kaneko, J. J.; Harvey, T. W. and Michael, L. B. (1997). "Clinical 
Biochemistry of Domestic Animals." S^ed., Academic Press, 
Inc. San Diego, London, Boston, New York. 

Larsson, D. G..; Halxman,. J. and Forlin, L. (2000). More male fish 
embryos near a pulp mill. Environ- Toxicol. Chem,, 19: 2911-
2917. 



156 Adel,M. Shalaby etal 

Lavado, R.; Thibaut, R.; Raldu£§, D.; Mart&Q, R. and Porte, C. 
(2004), First evidence of endocrine disruption in feral carp from 
the Ebro River. Toxicol. AppL Pharmacol., 196: 247-257 

Mahgoub, S. (1992). The effect of performing tract events of aerobic 
and anaerobic nature of some biochemical variables in blood. Ph. 
D. Thesis. Fac. Of Physical Education El- Menia, El menia. 
University, 252. 

Makynen, E. A.; Kahl, M. D,; Jensen, K. M.; Tietge, J. E.; Wells, K. 
L.; Van Der Kraak, G .and Ankley, G. T. (2000). Effects of the 
mammalian antiandrogen vinclozolin on development and 
reproduction of fathed minnow (Pimephalespromelas). Aquatic. 
Toxicology., 48:461-475. 

Mazeaud, M M. ; Mazeaud, F. and Donaldson, E. M. (1977). Primary 
and secondary effects of stress in fish. Am. Fish. Soc, 106: 201-
212. 

Mousa, M. A. (2004). Toxicological studies on the effect of machete 
herbicide on some fish species. Egypt. J. AppL ScL; 19 (5): 1-11 

Munkittrich, K. R. and Dixon, D. G. (1988). Growth fecundity and 
energy stores of white sucker ( Catastoms commerson ) from 
lakes containing elevated levels of copper and zinc. Can. J. Fish. 
Aquatic. Sci., 45: 1355-1365. 

Murphic, B. A. and Pattie, C. (1964). Determination of thyroxine 
utilizing the property of protein binding. J. Clin. Endocr., 24: 
187-191. 

Nemcsok, J.; Orban, L.; Asztalos, B. and Vig, E. (1987). 
Accumulation of pesticides in the organs of carp (Cyprinus 



EFFECT OF BUTATAF ON SOME PHYSIOLOGICAL 157 
ASPECTS OF NILE TILAPIA 

carpio L.) at 4 and 20 degrees. Bull. Environ Contam. ToxicoL 
39 (3): 370-378. 

Nesckovic^N. K. ; Poleksic, V.; Elezovic, L; Karan, V. and Budimir, 
M.(1996). Biochemical and histopathological effects of 
glyphosate on carp; Cyprinus carpio L. Bull. Environ. Contam. 
ToxicoL, 56 (2): 295-302. 

Noaksson, R; Linderoth, M.; Bosveld, A. T. C. and Balk, L. (2003). 
Altered steroid metabolism in several teleost species exposed to 
endocrine disrupting substances in refuse dump leachate. Gen. 
Comp. EndocrinoL, 134: 273-284. 

Orlando, E. F.; Kolok, A. S.; Binzcik, G. A.; Gates, J. L.; Horton, M. 
K.; Lambright, C. S.; Gray, L. E.; Soto, A. M. and Guillette, L. 
J. (2004). Endocrine-disrupting effects of cattle feedlot effluent 
on an aquatic sentinel species, the fathead minnow. Environ. 
Health Perspect., 112: 353-358. 

Pandian, T. J. and Sheela, S. G. (1995). Hormonal induction of sex 
reversal in fish . Aquaculture., 138: 1-22, 

Parks, L. G.; Lambright, C. S.; Orlando, E. F.; Guillette, L. J.; 
Ankley, G. T. and Gray, L. E. (2001). Masculinization of female 
mosquitofish in kraft mill effluent-contaminated Fenholloway 
River water is associated with androgen receptor agonist activity. 
ToxicoL Sci., 62: 257-267. 

Pickering, A. D. (1981). Stress and compensation in teleostean fishes. 
Response to social and physical factors. In: Stress and Fish-
Pickering, A.D. (ed.), pp. 295-322 . Academic press, New 
York/London. 



•158 Adel,M. Shalaby etal 

Reitman, S- and Frankel, S. (1957). Clorimetric determination of 
glutamic oxaioacetic and glutamic pyruvic transaminase. J . Clin. 
Pathol., 28 -56. 

Saeed, R. M. A. (1989). Effects of some herbicides on total lipids and 
cholesterol levels of the Nile catfish; Clarias lazera. EMT., 
6 (2):425-432. 

Salah EI-Deens M. A. and Rogers, W. A. (1993). Changes in total 
protein and transaminases activity of grass carp exposed to 
diquat J. Aquat. Animal Health, 5 : 280-286. 

Satchell, G. H, (1984). Respiratory toxicology of fishes. In: Aquatic 
Toxicology. (L. J. Weber, ed.), Vol. 2 Raven Press, New York, 
pp 1-50. 

Schmit, J. M. (1964). Colorimetric determination of total lipids with 
sulfphosphovanillic Mixture. Ph.D. Thesis, Lyone 

Shalaby, A. M.; El- Ashram. A. M, and Mesalhy, S. E. (2006). 
Reproductive and patho-physiological responses of lue tilapia " 
0. aureus" exposed to chromium with or without chelating 
substances. Egypt, J. Exp. Biol. (Zool)., 2 :195- 205. 

Stephen, EL (2001). Hydroylated polychlorinated Biphenyls (PCBs) 
and organochlorine pesticides as potential endocrine disruptors. 
The hand book of Environ. Chemis., 3:155-160. 

Svobodova, Z.; Lioyd, R.; Machova, J. and Vykusova, B. (1993). 
Water Quality and Fish Health. El-FAC Technical Paper, No. 54, 
Rome, FAO PP 59. 



EFFECT OF BUTATAF ON SOME PHYSIOLOGICAL 159 
ASPECTS OF NILE TIL APIA 

Tooby, T. E. (1971). The toxicity of aquatic herbicides to freshwater 
organisms: A Brief Review. Proc. Europ. Weed Rec. Con. 3rd 

Intern. Symp.,pp 129. 

Trinder, P. (1969). Determination of glucose concentration in the 
blood. Ann. Clin. Biochem,, 6: 24. 

VanKampen, E. J. (1961), Determination of haemoglobin . Clin. 
Chem. Acta., 6:538-544. 

Wester, P. W. (1988). Toxicological pathology in Fish. Ph.D. Thesis, 
Rijks Universitet et Utrecht, The Netherlands, pp 208 

WHO (World Health Organization). (2002). ICPS Global Assessment 
of the State-of-the-Science of Endocrine Disruptors. 
WHO/PCS/EDC/02.2. International Programme of Chemical 
Safety, Geneva, Switzerland. 

Xing, S.; Cekan, S. Z. And Diczfalusy, U. E. (1983). Validation of 
radio-immunoassay for estradiol 17 -B by isotope dilution-ass 
spectrometry and by a test of radiochemical purity. Clinica 
.Chemica. Acta, 13 5: 189-201. 



160 Adel,M Shalabygfa/. 

Table (1): Different applied sublethal concentrations (Vio LC50, /25LC50, /50LC50& 
V100 LC50) of butataf herbicide for adult Oreochromis niloticus 

Concentrations 

Fish species 

Field cone. 

(ppm) 

96 h LC50 

(ppm) 
ho LQo 
(ppm) 

/25LC50 

(ppm) 

/50 LC50 

(ppm) 
/100 LC 5 0 

(ppm) 

Oreochromis niloticus 0.004 0.20 0.02 0.008 0.004 0.002 

Table (2): Effect of sublethal concentrations of butataf herbicide on erythrocyte 
count (RBCs), haemoglobin content (Hb) and haematocrit value (Ht) of 
adult Nile ti\zp\di;Oreochromis niloticus  

parameters 
Exp. Groups 

RBCs(ce!lxl07mmJ) Hb (g/dl) H t % 

Control (0.0 ppm) 2.21_0.44A 8.62_0.18A 16.75_0.32A 

'/,oo LC30 (0.002 ppm) 1.70_0.35B 7.52_0.27B 14.00 _0 .25 B 

VOTLCJO (0.004 ppm) 1.4€_0.I6C 4.56_0.76 c ■ 13.21 _ 1.55c 

' / 2 5 LCJO (0.008 ppm) 1.40_0.17c 4.59_0.57 c 12.70 _ 0 . 4 5 c 

7,0 LC30 (0.02 ppm) 1.15 _ 0.22° 3.34_0.77D 12.75 _ 0 . 6 7 c 

Data are represented as means _ S.E.Means with the same letter in the same 
column are not significantly different (P < 0.05) 

Table (3): Effect of sublethal concentrations of butataf herbicide on plasma aspartate 
aminotransferase (AST) and alanine aminotransferase (ALT), uric acid and 
creatinine of adult Nile tilapia, Oreochromis niloticus  

parameters 
Exp. Groups 

AST 
/I 

ALT 
/I 

Uric acid 
mg/dl 

Creatinine 
mg/dl 

Control (0.0 ppm) 16.23_1.2IA 14.35 _ I . 0 1 A 1.54 _ 0,04" 0.85 ^O.Ol^ 

V100LC50 (0.002 ppm) 15.63 _2.14A 14.61 _0.64A 1.56_0,01D 0.88_0.OIc 

VSBLCM (0.004 ppm) 12.42_1.07B I1.54_0.35B 1.66_0.05c 0.95_0.03B 

V25LC50 (0,008 ppm) 978_0 .50 c 6.58_1.61c L85_0.01B 1.01_0.01B 

VioLC50 {0.02 ppm) 9.36,1.31° 5.16 J . 3 1 c L98_0.01A 1.23_0.02A 

Data are represented as means _ S.E. 
Means with the same letter in the same column are not significantly 
different (P< 0.05) 
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Table (4): Effect of sublethal concentrations of butataf herbicide on plasma; 
glucose, total protein and total lipids of adult Nile tilapia, Oreochromis 
niioticus 

parameters 
Exp. Groups 

Glucose 
mg/dl 

Total protein 
fc/dt 

Total lipids 
g/dl 

Control (0.0 ppm) 

7,oo LCS0 (0.002 ppm) 

7soLC30 (0.004 ppm) 

725LC50 (0.008 ppm) 

7ioLC50 (0.02 ppm) 

56.14_2.17C 

56.48 _2.43 c 

57.41 _2.86c 

60.96 _ 1.23D 

76.68 _1.83A 

3.15_0.7lA 

2.31 _ 0.52B 

2.09_0.35B 

2.14_0.78B 

1.75_0.34c 

3.82_0.51c 

3.48_0.90c 

4.28 _ 0.11B 

4.67_0.24B 

5.34_0.74A 

Data are represented as means _ S.E. 
Means with the same letter in the same column are not significantly 
different (P< 0.05) 

Table (5): Effect of sublethal concentrations of butataf herbicide on fecundity, 
gonado-somatic index (G.S.I) and hepato-somatic index (H.S.I) of adult 
Nile tilapia, Oreochromis niioticus  

Parameters 
Exp. Groups 

Fecundity G.S.1 % H.S.I % i Parameters 
Exp. Groups 

Fecundity 
Female Male Female Male 

Control (0.0 ppm) 
VIMLCM (0.002 ppm) 
'/MLCM (0.004 ppm) 
VMLC» (0.008 ppm) 
Via LCM (0.02 ppm) 

1173 _ 65.34* 
989_45.78B 

B39_55.20c 

647_ 59.49° 
624_ 74.35° 

4.06 _ 0.83 * 
2.80 _ 0.30* 
2.73_0.60a 

M6_0.51c 

1.20 _ 0.17C 

1.54... 0.16* 
1.23 _ 0.02° 
0.66_0.10c 

0.58_0.02c 

0.49 _ 0.12° 

1.26 „ 0.21* 
1.22 _ 0.23 A 

0.93 _ 0.10° 
0.91_0.I8B 

0.66_0.08c 

I.34_0.1IA 

1.27_0.17* 
0.78_0.28a 

0.67 ^O.IO^ 
0.60_0.04c 

Data are represented as means _ S.E. 
Means with the same letter in the same column are not significantly 
different (P < 0.05) 
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Table (6): Effect of subJethal concentrations of butataf herbicide on Estradiol and 
Testosterone hormones of adult femaEe and male Nile tilapia, Oreochromis 
niloticus 

parameters 
Exp. groups 

Estradiol (pg/ml) Testosterone (ng/ml) parameters 
Exp. groups Female Male Female Male 
Control (0,0 ppm) 
'AooLCjfl (0.002 ppm) 
V»LC» (0.004 ppm) 
%IC» (0.008 ppm) 
7JOLC» (0.02 ppm} 

340.03 _ 8.82" 
438.44 _ 5.13c 

552J2_7.58B 

603.86_7.13A 

619.29 _9.45* 

303.09_4.21u 

313.47^5.87D 

623.29, 7.14C 

23I2.94_14.51B 

5373.17 _0.45A 

13.66_2.47A 

10.93 _ 1.45B 

6.98_0.11c 

6,40_1.07c 

5.44_L02D 

28.07 _3.12A 

22.61 _ 2.01B 

12.52 _ 1.24c 

7.91„.65D 

6.46 _ 0.78° 

Data are represented as means _ S.E. 
Means with the same letter, in the same column are not 
significantly different (P < 0.05) 

Table (7): Effect of subJethal concentrations of butataf herbicide on Tri-
iodothyronine (T3) and Thyroxine (T4) hormones of adult female and male 
Niletilapia, Oreochromis niloticus  
parameters 

Exp. groups 

T3 (ng/ml) T4 (ng/ml) parameters 

Exp. groups Female Male Female Male 

Control (0.0 ppm) 

'/IOOLCJO (0.002 ppm) 

750 LC50 (0.004 ppm) 

V25LC50 (0.008 ppm) 

'/IOLCJO (0,02 ppm) 

62.11 _2.17A 

63.72 _7.06A 

57.36 _ 2 .43 D 

56.23 _3/71B 

49.81 _4.06 c 

74.03 _ 5.41* 

72.21 _5.42A 

67.36 _2.23B 

59.85 _2.53 c 

58.92 _ 3.18c 

8.79 _ 2,24* 

6.7I_2,01B 

4.80_1.06c 

4.78_1.54c 

4.56_0.78c 

13.49 _1.24A 

6.53_1.12B 

5.93_1.03B 

3.32_1.01 c 

1.82 _ 0 . 4 3 D 

Data are represented as means _ S,E. 
Means with the same letter in the same column are not significantly 
different (P<0.05) 


