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Abstract 

The 24, 48, 72 and 96-h LC50 for Nile tilapia 

"Oreochromis niloticus" exposed to malachite green (MG)   

were determined  and found to be 1.38, 0.90, 0.80 and 0.76  ppm 

respectively. 

Nile tilapia "O. niloticus" (40-50 g/fish) was assigned to 

three group with three replicates each. The first group was kept 

as control group. The second and third ones were exposed to 

sublethal concentration (1/8 and ¼ 96-hr LC50) of malachite 

green.    

The haematological and   biochemical   changes induced 

in Nile tilapia (O. niloticus) exposed to these sublethal 

concentration of malachite green (0.095 and 0.19 mg/l 

respectively) were carried out under labotratory condition for  30 

days.  

All treatments produced significant fall of erythrocyte 

count (RBCs), haemoglobin content (Hb) and packed cell 

volume (PCV). However, blood indices (MCV and MCH) were 

increased significantly in fish exposed to herbicide. While, the 

MCHC was decreased significantly in fish exposed to high dose 

of malachite green. 

      The plasma glucose content was significant 

increased mean while, the plasma total protein was significant 

reduced in fish exposed to all treatments of malachite green. 

Also, the total lipids was  decreased significantly in the exposed 

fish with malachite green  .The activity of aspartate  
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aminotransferes (AST) and alanine amino transferase (ALT) 

were also significantly increased in fish exposed to subleathal 

dose of the tested fungicide. 

Key words: Nile tilapia, malachite green, haematology,  Biochemistry 

changes.   

INTRODUCTION 

Fish are persistently bathed in potential pathogens, including 

bacteria, fungi and parasites. Among them, parasitic diseases in fish are 

most frequently caused by protozoa. Most protozoan infections are 

comparatively easy to control using common fishery chemicals, such as 

copper sulfate, malachite green, formalin or potassium permanganate, 

methylene blue, brilliant green, parasite green, and trichlorforn (Reardon 

and Harrell, 1990) 

Malachite green (MG) is widely used in aquaculture as a 

fungicide and in food, health, textile and other industries for one or the 

other purposes. It controls fungal attacks, protozoan infections and some 

other diseases caused by helminthes on a wide variety of fish and other 

aquatic organisms. The toxicity of this dye increases with exposure time, 

temperature and concentration. It has been reported to cause 

carcinogenesis, mutagenesis, chromosomal fractures, teratogenecity and 

respiratory toxicity. Histopathological effects of MG include multi-organ 

tissue injury (Srivastava et al., 2004b) 

Malachite green is a triphenylmethane dye, widely used as a 

strong antifungal, antibacterial, antiparasitical agent in the aquaculture 

industry and as a very common multipurpose dyestuff in various dye 

industries. However, malachite green is not approved for use in 

commercial fishes in many countries, due to its high toxicity  (Zhai et al., 

2007). Exposure to malachite green may cause the physiological and 

biochemical indexes' imbalance, such as the serum calcium, protein 

levels and total cholesterol level (Srivastava et al., 1995). It may cause  

lesion of organs, such as the sensory organ, respiratory organ and 
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pituitary gland (Kumar et al., 2007). For its high toxicity, many 

techniques have been developed to treat malachite green residual in the 

environment. However, this fungicide has been widely used in 

aquaculture to control fungal attacks, protozoan infections and some 

other diseases (Mei –Jie et al., 2012). 

Malachite green lead to closing of taste pore, disintegration of 

taste hairs and cellular components of taste buds and decline in 

glycoprotein moieties, which is followed by great reduction in the ability 

of cat fish, Mystus vittatus (Kumar et al., 2007). For the Nile tilapia,    

"O. niloticus", opercular ventilation rate decreased with increase in the 

concentrations of malachite green (Omoregie et al., 1998). The studies 

showed that exposures to subacute and sublethal concentrations of 

malachite green inhibite the activity of gonadotropic cells in the pituitary 

gland which resulted in degenerative changes in the gonads of 

Heteropneustes fossilis (Srivastava et al., 1998). Malachite green also 

affects hematological   parameters: decreases in haematocrit values and 

anaemic responses have been reported in rainbow trout and Clarias 

gariepinus (Musa and Omoregie, 1999). It had also immunosuppressive 

effect on rainbow trout (Yonar and Yonar, 2010). 

Therefore this study was assigned to determine the lethal 

concentration of malachite green and to investigate the effects of sub 

lethal concentration of this substance on survival, biochemical and 

hematology parameters in the Nile tilapia fingerlings.  

MATERIALS AND METHODS 

Fish Culture Management: 

Healthy fish of Nile tilapia, Oreochromis niloticus weighing 40- 

55 g/ fish were collected from the ponds of Central Laboratory for 

Aquaculture Research at Abbassa, Abo-Hammad, Sharkia, Egypt. Fish 

were acclimated in an indoor tank for 2 weeks to laboratory conditions.  
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Acclimated fish were exposed to different concentration of 

malachite green and mortality were observed for 24, 48, 72 and  96- h. A 

static renewable bioassay method according to (Spraggue, 1973) and the 

median lethal probity analysis according to (Litchfield and Wileoxon, 

1949) was adopted for the determination of 24, 48, 72 and 96-hr LC50. A 

control group was maintained dechlorinated tap water. The 24, 48, 72 and 

96 hr LC50 of malachite green for O. niloticus was 1.38, 0.90, 0.80 and 

0.76 ppm respectively. A stock solution of malachite green was prepared 

by dissolving 0.38 g of annular grad of malachite green in100 ml of 

distilled water and the diluted with water to obtain the desired 

concentration (1/8 and 1/4 96 hr LC50 (0.095 and 0.190 ppm respectively) 

for this experiment.   

The fish were distributed randomly in 120-liter glass aquaria, at   

a rate of 10 fish / aquarium that containing aerated tap water. These 

aquaria were divided   into three groups with three replicates each per 

group. The first group was free of malachite green and maintained as a 

control. The second groups and third group were exposed to 0.095 and 

0.190 ppm of  malachite green. (Equivalent to 1/8 and 1/4 96 – h LC50) 

respectively. Each aquarium was supplied with compressed air via air-

stones from air pumps.  The well-aerated water was provided from a 

storage fiberglass tank. The temperature was adjusted at 27±1 oC by 

means of thermostats. 

Malachite green was obtained from El- Nasr chemical company 

(Egypt) and prepared in aquatic solution to provide the required 

concentrations.  
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Table (1): Showed experimental groups and their notation. 

S. No. Groups Nation 

1 Control (Malachite green free water) C 

2 Malachite green (0.095 ppm) 1/8 96 – h LC50 

3 Malachite green (0.190 ppm) 1/4 96 – h LC50 

Fish were fed frequently a diet containing 30% crude protein (CP) 

at a rate of 3% of live body weight twice daily for 30 days. Siphoning 

three quarters aquariums was done every day for waste removal and 

replacing it by an equal volume of water containing the same 

concentration of Malachite green. Dead fish were removed and recorded 

daily. 

Physiological Analyses: 

At the end of the experiment, samples of blood were taken from 

three fish specimens from each aquarium. 

Fish were not fed for 24 h before sampling and were 

anaesthetized with buffered MS222 (50 mg /L) and blood samples were 

taken from caudal vein of an anaesthetized fish by sterile syringe using 

EDTA solution as anticoagulant. These blood samples were used for 

determining erythrocyte count according to (Dacie and Lewis 1984) and 

hemoglobin content according to (Van Kampen, 1961). Heamatocrit 

value (Hct) was calculated according to the formulae mentioned by 

Britton (1963). 

Plasma was obtained by centrifugation of blood at 3000 rpm for 

15 min and nonhaemolyzed plasma was stored in deep freezer for further 

biochemical analyses. After decapitation of fish, samples of liver and 

muscle were taken and frozen for further biochemical analyses. Plasma 

glucose was determined, using glucose kits supplied by Boehring 

Mannheium kit, according to Trinder (1969). Total protein content was 
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determined colorimetrically according to Henry (1964). Total lipids 

contents were determined colorimetrically according to Joseph et al. 

(1972). Activities of aspartate amninotransferase (AST) and alanine 

aminotransferase (ALT) were determined colorimetrically according to 

Reitman and Frankel (1957. 

Statistical Analysis: 

The obtained data were subjected to  analysis of variance 

according to Snedecor and Cochran (1982). Differences between means 

were done at the 5% probability level, using Duncan’ s new multiple 

range test (Duncan, 1955). 

RESULTS  

Behavioral changes: 

Upon addition of higher (lethal doses) concentration of the tested 

herbicides, fish showed initial disturbed swimming movements, rapid 

opercular movement and surfacing behavior indicative of avoidance 

response. This was followed by blackening of the whole body, unusual 

lethargy and tendency of the fish to settle at the bottom motionless with 

slow opercular movements. Lower levels of sublethal pesticide did not 

produce any obvious changes in fish behavior for the entire duration of 

the experiment. 

Toxicity: 

The median lethal concentration (LC50) values and mortality 

percentage of malachite green  on Orechromius niloticus after 24, 48, 72 

and 96- hr of exposure were 1.38, 0.90, 0.80 and 0.76ppm, respectively in 

table (1A, B and 2 A, B). 
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Table (1 A & B ): LC50 of malachite green for   Orechromis   niloticus 

after 24 and 48 hr of exposure, respectively.   

 A B 

Concentration 

Of malachite 

 green 

No. of 

Dead 

fish 

a b ab 

No. of 

Dead 

fish 

a b ab 

0.6 0 0 0.2 0 0 1 0.2 0.2 

0.8 0 0.5 0.2 0.1 2 3 0.2 0.6 

1 1 1 0.2 0.2 4 5 0.2 1 

1.2 1 1.5 0.2 0.3 6 6 0.2 1.2 

1.4 2 3.5 0.2 0.7 6 6 0.2 1.2 

1.6 5    6    

Sum    1.3    4.2 

LC50 = biggest dose - ______(a×b)______ 

                                                  n 

 a= sum of dead fish in two consequent groups.                   b= difference between used doses 

n= number of fish used in each group which 6 fish specimens 

A . 24 hr-   LC50  of malachite green = 1.6- 1.3/6 =1.6-0.216=1.38 ppm       

   B. 48 hr-   LC50  of malachite green = 1.6- 4.2/6 =1.6- 0.7= 0.9  ppm       

Table (2 A & B): LC50 of malachite green for   Orechromis   niloticus 

after 72 and 96 hr of exposure respectively.    

 A B 

Concentration 

Of malachite 

 green 

No. of 

Dead 

fish 

a b ab 

No. of 

Dead 

fish 

a b ab 

0.6 0 2 0.2 0.4 0 2.5 0.2 0.5 

0.8 4 4.5 0.2 0.9 5 5 0.2 1 

1 5 5.5 0.2 1.1 5 5.5 0.2 1.1 

1.2 6 6 0.2 1.2 6 6 0.2 1.2 

1.4 6 6 0.2 1.2 6 6 0.2 1.2 

1.6 6    6    

Sum    4.8    5 

Lc50 = biggest dose - __ a×b______ 

                                          n 

a= sum of dead fish in two consequent groups                      b= difference between used doses 

n= number of fish used in each group which 6 fish specimens 

 A- 72 hr -LC50 of malachite green = 1.6- 4.8/6 =1.6- 0.8=  0.8. ppm       

B-96hr- LC50 of malachite green = 1.6- 5/6 =1.6- 0.83= 0. 76 ppm       
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Haematological parameters:  

Data of the erythrocyte count (RBCs), haemoglobin content (Hb) 

and haematocrit % (Hct) obtained from fish exposed to sublethal dose of 

were given in table (3). It showed that higher level (1/8 and 1/4 LC50) of 

malachite green induced a reduction in all blood parameters examined, 

and were significantly different from the control ones. Also the 

erythrocyte count was decreased significantly (1.715  0.018 and, 1.53  

0.039 million mm3) in fish exposed to 1/8 and ¼ LC50 of malachite 

green, respectively when compared to the control ones (2.345  0.044).  

The haemoglobin content was decreased significantly in fish exposed 

to1/8 and ¼ LC50 of malachite green, also haematocrit value was 

significantly decreased in two dose of malachite green.  

Table (3): The erythrocyte count (C/mm
3
), haemoglobin content (g /100 

ml) and haematocrit value (%) of the O.  niloticus after 

exposure to sublethal dose of malachite green 

Item 
Erythrocyte 

Count (C/mm
3
) 

Haemoglobine 

Content (g/100ml) 

Haematocrit value 

% 

Control 2.354 

± 0.044 

7.568
 a
 

± 0.107 

24.71 

± 0.487 

1/8 LC50 
1.715** 

± 0.018 

6.33*** 

± 0.058  

22.00** 

± 0.534 

1/4 LC50 
1.53*** 

± 0.039 

6.614*** 

± 0.143 

17.84*** 

± 0.294 

 Data are represented as mean  ± S.E    n=6              * Significant at p < 0.05  

 ** Significant at p < 0.01                                       *** Significant at p < 0.001  

The blood indices calculated from the mean values of blood 

parameters for the aftermentioned treatments are given in (Table 4). Data 

shows that the MCV increased significantly in fish exposed to sublethal 

doses of malachite green. Also, the MCH  was  decreased significantly to 

(36.92 ± 4.13 and 130.45 ± 3.16)   in fish exposed to 1/8 and ¼ LC50 of 

malachite green , respectively compared with the control. While, the 

MCHC concentration was decreased significantly (28.5 ± 0.45) in          

O. niloticus after exposed to low level of malachite green in table 4.  
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Table (4): Changes in mean cell volume (MCV), mean celll haemoglobin 

(MCH) and mean cell haemoglobin concentration (MCHC) in 

the blood of Nile tilapia (O.niloticus) exposed sublethal dose 

of malachite   green. 

Item MCV ’ MCH MCHC 

Control 

 

105.79 

± 3.47  

33.52 

± 0.984 

31.58 

± 0.67 

1/8 LC50 
120.26

*
 

± 4.13 

36.92** 

± 0.562  

36.31*** 

± 0.51 

1/4 LC50 
130.45

***
 

± 3.16 

43.39*** 

± 1.08 

28.5** 

 28.5± 0.45 

Data are represented as mean  ± S.E    n=6              * Significant at p < 0.05  

 ** Significant at p < 0.01                                       ***  Significant at p < 0.001  

Biochemical changes: The toxic effects on biochemical parameters 

demonstrated in table (5-6) :The plasma  glucose concentration of control 

group was 48.94  5.43 (mg %). Data presented in table (5) indicated that 

treatment of O. niloticus with sublethal dose (1/8 and 1/4 LC50) of 

malachite green induced highly significant increase in glucose 

concentration to (73.67 ± 7.01 and 92.97 ± 4.51 (mg/L), respectively as 

compared to control group. Similarly, the plasma total protein was 

decreased significantly to (3.164 ± 0.133  and 2.97 ± 0.33 g/100ml) in 

fish exposed two doses of malachite green when compared to the control 

fish group (3.744 ± 0.093 g/100ml) in table 5.  On other hand, the mean 

value of plasma total lipids of the Nile tilapia exposed to malachite green 

for 30 are shown in table 5.  It can be observed that the mean value of 

total lipid in fish exposed to high dose (0 .019 mg/l) of malachite green 

fungicides   showed a significant decreased to (12.12   0.99; P< 0.01) 

when compared the control fish group (13.19 ± 0.28 g/L). 
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Table (5): Changes in glucose, total protein and total lipids 

concentrations in plasma of Nile tilapia (O.niloticus)   

exposed to sublethal dose of malachite green. 

Item Glucose (mg/L) Total protein (g/100ml) Total lipid (g/L) 

Control 
48.94 

± 5.43  

3.744 

± 0.093 

13.91 

± 0.28 

1/8 LC50 
73.67* 

± 7.01 

3.164*** 

± 0.133  

13.25 

± 0.298 

1/4 LC50 
92.97

 **
 

± 4.51 

2.974*** 

± 0.33 

12.12*** 

± 0.99 

Data are represented as mean  ± S.E    n=6              * Significant at p < 0.05  

 ** Significant at p < 0.01                                       ***  Significant at p < 0.001  

   Bioassay of plasma AST activity in blood of O. niloticus 

revealed a remarkable highest (72.30  3.874 and 86.266  3.33 IU/l) at 

two sublethal dose (1/8 and 1/4 C50) of malachite green groups, 

respectively versus control group (58.46   2.46 IU/l) in table 6. 

The average level of ALT activity in plasma of O. niloticus of the 

control group was 4.12  0.845, IU (Table 6). As shown in table (6) the 

ALT levels were significantly increased significantly fish exposed to all 

treatment of malachite green (5.72    0.452 and 11.11  0.847, 

respectively).  

Table (6): Changes in aspartate aminotransferase activity (AST)_and 

alanine      aminotransferase      (ALT)    activity (IU/L) in 

plasma  of Nile tilapia (O.niloticus)  exposed  to Cd  with or 

without  EDTA. 

Item AST ALT 

Control 
58.46 

± 2.46  

4.12 

± 0.845 

1/8 LC50 
72.30

**
 

± 3.874 

5.72 

± 0.452  

1/4 LC50 
86.266

**
 

± 3.33 

11.11* 

± 0.847 

Data are represented as mean  ± S.E    n=6              * Significant at p < 0.05  

 ** Significant at p < 0.01                                       ***  Significant at p < 0.001  
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DISCUSSION 

Clinical signs shown in this experiment have been demonstrated 

to be sensitive indicator of physiological stress in fish subjected to 

sublethal concentration of pollution (Davis, 1973). Thomas and Rice 

(1975) and Cruz et al. (1988) suggested that increased opercular 

movement may be caused by decrease efficiency in oxygen uptake or 

transport. 

96-hour LC50 is useful measure of relative acute lethal toxicity to 

organisms under certain experimental conditions. However, these values 

do not represent safe concentration in natural habitats. The safe level of a 

compound is derived by multiplying the 96- hours LC50 with an 

application factor of 0.1 to 0.01 for the less persistent organophosphate 

pesticides (Koesomadinata, 1980).Toxicity of malachite green to aquatic 

animals depends on the concentration and exposure time . Exposure time 

is very important. Static test has been performed to determine the acute 

toxicity of malachite green to the fingerlings of Nile tilapia. The results 

showed that LC50 values were 1.38, 0.9, 0.8 and 0.76 mg/L for 24, 48, 72 

and 96 hr, respectively. The results suggested that malachite green is 

highly toxic to the teleost fish Orechromis niloticus, and the toxicity 

increases with increase in the concentration of the toxicant These data are 

in agreement with of those (Srivastava et al., 2004a) showed that LC50 

values of malacihite green for fingerlings Cyprinus carpio  were 2.65, 

1.95, 1.60 and 1.30  mg/L for 24, 48, 72 and 96 h, respectively. It 

indicated that the longer the exposure time is, the smaller the LC50 

values. Similarly, El-Neweshy and Abou Srag  (2011)  found that the 

toxicity ( 96 – h LC50) of malachite green for O. niloticus  was 0.76  

mg/l. Also, Hanan (2001) determined 96-hrs LC50 as 0.075 mg/L for Nile 

tilapia fingerlings. While, Srivastava et al. (2004) reported that acute 

toxicity (96-hr LC50) of malachite green was 0.238 for Channel catfish 

(Ictarulus punctatus). 
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      The importance of haematology in diagnosis of fish diseases 

and for the assessment of the effect of pollution has been widely 

accepted. Changes in haematology of fishes in response to stress agents 

are indicators of stress. Erythrocyte count, haemoglobin and haematocrit 

values in O. niloticus exposed to malachite green were lower than the 

control resulting in hypochromic anemia. This type of anemia could 

attributed to the effect of malachite green on the erythrocytes as a result 

of prooxidative effect (Vutukuru et al., 2005) and tubular nephrosis that 

leading to drop in erythropoietin production and attenuation of 

erythropoiesis ((Horiguchi  et al., 1994). These data are in agreement 

with El-Neweshy and Abou Srag (2011), they reported significant 

decreased in RBC, Hct and MCHC in Nile tilapia after exposure to 

malachite green at the 2nd and 4th weeks. This may be attributed to 

depletion of interstitial hemopoietic tissue in posterior kidney and white 

pulp depletion in spleen. This explanation was supported by El-Boushy 

(1994) and Robert (2001). These results are partially agreed with Musa 

and Omoregie (1999) who reported RBCs and haematocrit reduction. 

Also, the decrease in RBCs count may be attributed to haematopathology 

or acute haemolytic crisis that results in sever anemia in most vertebrates 

including fish species exposed to different environmental pollutants 

(khangarot and Tripathi, 1991) or may be the decrease in the RBCs may 

be attributed to reduction of growth   and other food utilization 

parameters which results in sever aneamia (James and Sampath, 1999).  

Shalaby et al. (2007) found that the RBCs, Hb and Hct were decreased 

significantly in Nile tilapia poisoned bybutataf herpacide. The reduction 

of erythrocyte count (RBCs), haemoglobin count (Hb) and haematocrit 

value (Hct) levels can be attributed possibly to progressive damage to the 

kidney by the herbicide and for lysis of red blood cells.  

The calculated blood indices MCV, MCH and MCHC have a 

particular importance in anemia diagnosis in most animals (Coles, 1986). 

The perturbations in these blood indices (increase MCV, MCH and 
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decreased MCHC) may be attributed to a defense against malachite green 

toxicity through the stimulation of erythropiosis or may be related to the 

decrease in RBCs, Hb and Hct due to the exaggerated disturbances that 

occurred in both metabolic and hemopoietic activities of fish exposed to 

sublethal concentration of pollutants (Mousa, 1999).   These data were in 

agreement with Srivastava et al. (2009) who study the effects of four 

days therapeutic bath of malachite green and formalin (F) on catfish( 

Heteropneustes fossilis),0.25 ml F/litre water revealed that the total RBC 

count, Hb, Hct, MCV and MCHC values showed a significant decrease 

after four days bath.   

The blood glucose measurements are known to be sensitive 

indicator of environmental stress in fish . From these results, it is clear 

that the malachite green as shown by the elevated blood glucose level 

affected as stresses on fish. The elevated blood glucose level in our study 

could be attributed to the generalized stress response leading to an 

increase in the pituitary internal activity with an increase in the secretion 

of corticosteroid Yildiz and Pulatsu (1999) stated that, Nile tilapia 

exposed to varying concentrations (0.1, 0.5 and 1.0 mg/litre) of a mixture 

of formalin, malachite green and methylene blue (FMC) for 1, 10 and 60 

min. treatment of fish with FMC elicited marked elevations of plasma 

glucose.  Endosulfan pesticide induced hyperglycemia was observed in 

common carp, Cyprinus carpio exposed to sublethal dose of endosulfan 

for 21 days (Chandrasekar and Jayabalan, 1993). These increases may be 

due to decrease in serum insulin required to control the glucose level 

either through a reduction in the rate of its production or the effectiveness 

of the available insulin. This could be attributed to alteration in the rate 

and degree of digestion, absorption and utilization of glucose due to the 

exposure to the pesticide, i.e impaired carbohydrate due to exposure to 

the pesticides.  
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The quantitative determination of the total protein in serum and 

liver reflects the liver capacity of protein synthesis and denotes the 

osmolaity of the blood and the renal impairments. So, it is of a valuable 

factor in the diagnosis of toxicity in fish. In the present study the total 

plasma protein was decreased significantly and the effect was dose 

dependent. This decrease might have been attributed to several 

pathological processes including plasma dissolution, renal damage and 

protein elimination in the urine, a decrease in liver protein synthesis, 

alteration in hepatic blood flow and/ or hemorrhage into the peritoneal 

cavity and intestine (Salah El-Deen et al., 1996). These results agree with 

those of Mousa (2004) who found a significant decrease in plasma 

protein in the Nile tilapia after toxication with machete herbicide.  Also 

the decrease in protein content of dimethoate intoxicated fish indicated 

the physiological adaptability of the fish to compensate for pesticide 

stress. To overcome the stress the animals require high energy. This 

energy demand might have led to the stimulation of protein catabolism 

(Begum and Vijayaraghavan, 1995). The decrease in serum and tissue 

protein may occurred due to the increase of protein breakdown as a result 

of stress stimulated corticosteroid hormones to supply amino acids for 

gluconeogenesis to provide glucose to compensate for the increase in  

energy demands under stressful conditions. 

Lipids, because of their rapid metabolic transformation, are  

considered transient body materials, but they represent the major source 

of stored chemical energy and their presence or absence reflects the 

physiological capacity of fish (Schreck and Moyle, 1990). The influence 

of stress on lipid metabolism in fishes was studied by several authors ( 

El- Nagar et al., 2001). In the present study O. niloticus exposed  to 

sublethal concentration of saturn or glyphosate herbicide showed a 

gradual decrease in their serum total lipids and cholesterol. These 

changes may be of value for energy production to succumb the increasing 

demand of energy in Nile tilapia on exposure to saturn and glypohosat. 
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This assumption is supported by that of El-Nager et al. (2001) and 

Shalaby (2004).  

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). In the present 

study showed that the fish plasma AST and ALT enzyme activities were 

decreased at the 30
th

 day of exposure of malachite green. These results 

were attributed to the hepato-cellular damage and inhibition of enzymes 

synthesis as a result of toxic effect of the herbicide (Mousa, 2004). It 

could be concluded that malachite green are found to be highly toxic to 

Nile tilapia nilotica (O. nilotucus) that reflected hematological as well as 

biochemical findings in fish.  
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الفسيولوجية والبيوكميائية  ىالتاثير السام لمبيد مالكيت جرين على النواح

 السماك البلطى النيلى

عادل دمحم عيسى شلبى
1

1 أحمد عبد اهلل عبد الرحمن على ،
 ، 

دةمحم معالى عبدالرحمن
2

غريب عبد العزيز امانى ، 
1 

 .قسٌ بح٘د اىخفزيخ ٗفسي٘ىجيب األسَبك1
  .قسٌ بح٘د اىبيئت ٗبي٘ى٘جيب األسَبك2

 .ٍصز -اىشزقيت -اىعببست -اىَعَو اىَزمشٙ ىبح٘د اىززٗة اىسَنيت

 ىــص العربــالملخ

ىي٘ق٘ف عيٚ حأريز اىخزميشاث اىغيز اىََيخت ىيَالميج جزيِ أجزيج ٕذٓ اىذراست 

ٗاىَسخخذً ىَقبٍٗٔ اىفطزيبث عيٚ بعض اىْ٘احٚ اىفسي٘ى٘جيت ٗاىبي٘مَيبئيت السَبك اىبيطٚ 

سبعت ٗمبّج   69، 22، 44، 24اىْييٚ. فبعذ حعيِ اىجزعت اىقبحيت ىْصف أسَبك اىببىغت خاله 

اىجزعت  1/4، 1/4يُ٘، عيٚ اىخ٘اىٚ. ٗحٌ اخخببر جشء فٚ اىَي 9.29، 9.4 ،9 9.6، 1.34

سبعت ٍْٖب ىذراست حأريزٕب عيٚ اىحبىت اىصحيت ىالسَبك . ٗىقذ أظٖزث األسَبك  69اىَيخت خاله 

اىَعبٍيت ببىَبيذ اضطزابب فٚ سي٘مٖب بَب حأدئ ٍِ حزمبث غيز ٍخشّت ٗ مبّج اىْخبئج اىَخحصو 

يفت حسبب فٚ اىْقصبُ اىغيز ٍعْ٘ٛ ىعذد مزاث اىذً عييٖب مبآلحٚ : اىَبيذ بخزميشاحٔ اىَخخ

( Hct( ّٗسب اىٖيَبح٘مزيج فٚ اىذً )Hb( ٍٗحخ٘ٙ اىٖيَ٘جي٘بيِ )RBCsاىحَزاء )

( مذا حزميش MCHٗمٌ اىٖيَ٘جي٘بيِ بٖب ) MCV)ٍٗخ٘سطبث حجٌ مزاث اىذً اىحَزاء )

مَب أُ اىَبيذ بخزميشاحٔ . (CI)ببإلضبفت إىٚ ٍعبٍو ىُ٘ اىذً  (MCHC)اىٖيَ٘جي٘بيِ فٚ اىذً 

اىَخخيفت حسبب فٚ ّقصبُ احصبئٚ ٍخببيِ اىَعْ٘يت فٚ اىذُٕ٘ ٗاىبزٗحيْبث اىنييت فٚ دً 

األسَبك اى٘اقعت ححج حأريزٓ ٗ ٕذا بخالف ٍب حذد ىيجيين٘س فٚ اىذً مذا اإلّشيَبث اىْبقيت 

ٕذٓ األسَبك  ( ٗاىخٚ ى٘حع سيبدحٖب بَعْ٘يت عبىيت فٚ ّفسAST  ،ALTىَجَ٘عت األٍيِ )

ٍقبرّخب ٍع أفزاد اىَجَ٘عت اىضببطت.  ىذىل ّ٘صٚ بعذً اسخخذاٍت فٚ اىبيئت اىَصزيت ٗاىبحذ 

 عِ بذائو اخزٙ امزز اٍبّبٗسالٍت ٍْت ىيحفبظ عيٚ اىززٗة اىقٍ٘يت ٗاىصحت اىعبٍت ىيَ٘اطْيِ.


