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ABSTRACT 

The present study was conducted to identify the toxic implications of 

deltamethrin on Oreochromis niloticus with special reference to the protective effect 

of humic acid as feed additives. A total of 300 O. niloticus were divided equally into 

six groups. Group (1) was the control. Group (2) was fed on a ration containing 

humic acid at 1% for 30 days. Groups (3&4) were subjected throughout the 

experiment to deltamethrim at concentration of 0.02 and 0.05 ppm respectively and 

fed on non-treated ration. Group (5&6) were fed on humates at 1% for one week only 

then exposed to deltamethrim at 0.02 and 0.05 ppm respectively and fed on non-

treated ration. Blood samples were collected from the caudal vein of three fish with 

three replicates for biochemical analyses at 7, 15 and 30 days of treatment. The 96 hr 

LC50 value of deltamethrin for O. niloticus was 0.20 ppm. The acute intoxicated fish 

exhibited abnormal behavioural and postmortem changes in the form of respiratory 

distress, loss of appetite, and nervous manifestation with erected pectoral fins. 

Postmortem changes showed congested internal organs and yellowish ascetic fluid. 

The use of humates as feed additive improves the general health conditions and 

immunity of O. niloticus. Deltamethrin had bad effect on general health status of fish 

by decreasing enzymes activities of Alanine amino transferase (ALT) and aspartate 

amino transferase (AST). Glucose and uric acid levels were increased in deltamethrin 

treated groups. O. niloticus exposed to deltamethrin induced immunosuppression in 

the form of hypoproteinemia, hypoalbuminemia and a great reduction in both 

globulin and lysozyme levels. The use of humates as feed additives had protective 

effect against pollutant as indicated in different measured parameters which 

maintained to normal values It could be concluded that deltamethrin is highly toxic to 

fish. Biochemical profiles could be used as early warning for toxicity in fish. In 

addition to the pre-feeding of immunostimulant to fish will be helpful against 

toxicity.                                  
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INTRODUCTION  

The culture of freshwater finfish 

is a major component of the global 

aquaculture industry. Nile-tilapia 

(Oreochromis niloticus) is the main 

popular culture species produced in 

Egypt. It is source of cheap animal 

protein.  

Aquatic ecosystems may be 

contaminated by untreated wastes of 

industrial and agricultural origins. 

Environmental pollution is becoming 

critical problems hindering the 

development and sustainability of 

aquaculture sector. It has been 

recognized that environmental 

pollutants can cause a higher 

prevalence of disease in natural 

population of fish and are contributing 

factors in the development of stress in 

fish. Pesticides and chemicals used in 

agriculture may finally inter the aquatic 

environment and accumulate in the 

food chain and may cause serious 

ecological and health problems 

(Sharma and Ansari, 2011 and Khalili 

et al., 2012).  

In Egypt, the use of pesticides in 

agriculture has significantly increased 

during the last decades. The synthetic 

pyrethroids were introduced to the field 

of pesticides during 1950's and since 

this decade, drastic change have been 

occurred in the synthesis of this type of 

insecticides (Banaee et al., 2011 and 

Richterová and Svobodová, 2012). 

Deltamethrin [((s)-a-cyano-3-

phenoxybenzyl (R1-R2) – 3 - (2,2  

dibromvinyl) – 2 , 2 dimethylcyclo-

propancarboxylate] is one of the most 

important widely used pyrethroids 

pesticide and insecticides, since the 

application of pyrethroid as insecticide 

and antiparasitary preparations has 

been accepted on a large scale for 

agricultural purposes and very 

markedly increased during last 10–15 

years; even though it is already known 

that this insecticide is highly toxic to 

fish and various other aquatic 

organisms (Atta, 2010; Sharma and 

Ansari, 2011 and  Amin and Hashem, 

2012). 

There is a growing concern to 

overcome aquatic pollutants because of 

its detrimental effects on biological life 

including human beings. The 

introduction of efficacious 

immunostimulant can help achieve 

sustainable aquaculture. Humic 

substances are formed during the 

decomposition of organic matter in 

humus, and are found in many natural 

environments in which organic 

materials and microorganisms have 

been present (Meinelt et al., 2002; 

Perminova and Hatfield, 2005 and 

Nakagawa et al., 2009). 

This study was aimed to 

investigate the effect of sublethal 

concentrations of deltamethrin on O. 

niloticus health; in addition to the 

potential of humic substance in the 

control of its toxicity. 

MATERIALS AND METHODS 
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Fish 

An apparently healthy 

Oreochromis niloticus (30±1.5gm, 

15±2.4cm & 8-months of age) were 

obtained from El-Abassa fish farm and 

were transported alive to the 

Laboratory in plastic bags containing 

water (1/3) and oxygen (2/3). Fish 

were kept in well equipped glass 

aquaria filled with de-chlorinated tap 

water and continuous aeration using an 

electric air pumping compressors. All 

fish were acclimatized for 15 days 

before the start of the experiment. Fish 

were fed twice daily with standard 

commercially prepared pellets at 2% of 

their body weight. About half of the 

water was changed daily in all 

experimental aquaria. Water samples 

for chemical analysis were monitored 

twice weekly. In all treatments, 

dissolved oxygen concentrations 

ranged from 4.5 to 5.1 mg/L. The 

water temperature was approximately 

stable for the experimental duration 

(23±1
o
C), pH ranged from 7.5 to 8.2, 

and free ammonia concentration was 

less than the critical level (<0.3 mg/l). 

Total alkalinity and total hardness were 

ranged from 150 to 180 mg/L as 

CaCO3, and from 140 to 160 mg/L as 

CaCO3, respectively. Photoperiod was 

maintained at 12 h light and 12 h dark. 

Determination of the 96 hour half 

lethal concentration (96 hr LC50) 

The 96 hour half lethal 

concentrations (96 hr LC50) of Butox 

5% (deltamethrim 5%) from Arab 

Company for chemical industries, 

Egypt; were determined for O. 

niloticus according to Behrens and 

Karbeur (1953). A hundred of 

previously acclimatized O. niloticus 

were equally divided into ten groups 

and distributed in 100 liter glass 

aquaria filled with dechlorinated tap 

water containing 0, 0.04, 0.08, 0.12, 

0.16, 0.20, 0.24, 0.28, 0.32, 0.36 ppm 

of deltamethrin, respectively and 

continuous aeration. In all aquaria, pH 

was 7.5, the dissolved oxygen 

concentrations was 5 mg/L. The water 

temperature was 23
o

C. Fish were 

starved during the experiment. Gross 

mortality in each group was recorded 

and removed every 8 hr for 96 hr 

(Table, 1). 

The intoxicated fish was 

observed to clinical and postmortem 

alterations according to Amlacher 

(1970).  

Medicated ration 

The humic acid was kindly 

obtained from Ibn ElWaled Co., Egypt, 

sprinkled on dry powdered commercial 

ration to provide a final concentration 

of 1% according to Abel-Wahab et al. 

(2012).                                                    

Experimental Design 

A total of 300 O. niloticus were 

divided equally into six groups. Group 

(1) was the control. Group (2) was fed 

on a ration containing humic acid at 

concentration of 1% for 30 days. 

Groups (3&4) were subjected 

throughout the experiment to sublethal 

concentrations of deltamethrim at 

concentration of 0.02 and 0.05 ppm 

(1/10 and 1 / 4 Lc50)  respectively  and  
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Table (1): Lc50 of deltamethrin in O. niloticus. 

Group 

No. 

No. of fish in 

each group 
Conc. 

No. of dead 

fish in each 

group 

a b Ab 

1 10 0.0 0 0 0.0 0.0 

2 10 0.04 0 0.04 0.0 0.000 

3 10 0.08 0 0.04 0.5 0.020 

4 10 0.12 1 0.04 1 0.040 

5 10 0.16 1 0.04 2.5 0.100 

6 10 0.20 4 0.04 5 0.200 

7 10 0.24 6 0.04 6 0.240 

8 10 0.28 6 0.04 6.5 0.260 

9 10 0.32 7 0.04 8.5 0.340 

10 10 0.36 10 0.04 10 0.400 

∑ab = 1.6 

Lc 50 = 0.36- 1.6 /10 = 0.36–0.16= 0.20 ul/l. 

fed on non-treated ration. Group (5&6) 

were fed on humates at 1% for one 

week only then exposed to 

deltamethrim at concentration of 1/10 

and 1/4 Lc50 respectively and fed on 

non-treated ration (Table, 2). All 

groups were fed twice daily at rate of 

2% of their body weight. Dead fish in 

each group were removed immediately. 

Blood samples were collected 

from the caudal vein of three fish with 

three replicates for analyses at 7, 15 

and 30 days of treatment. Activities of 

Serum aspartate aminotransferase 

(AST) and alanine aminotransferase 

(ALT) were determined according to 

Reitman and Frankel (1957). Serum 

glucose was determined using glucose 

kit according to Trinder (1969). Serum 

uric acid was measured according to 

Barham and Trinder (1972). Total 

serum protein was measured according 

Table (2): Summary of the experimental design. 

Groups Treatment 

G1 Control (non-treated). 

G2 Fed on humates at 1% of ration for 30 days. 

G3 Exposed to 0.02ppm of deltamethrin. 

G4 Exposed to 0.05ppm of deltamethrin. 

G5 Fed on humates at 1% of for one week only then exposed to 0.02ppm of deltamethrin. 

G6 Fed on humates at 1% of for one week only then exposed to 0.05ppm of deltamethrin. 
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to Henry (1964). Serum albumin 

concentration was measured as 

described by Gustafsson, (1976). All 

kits used were produced by Egyptian 

American Co. for Laboratory Services, 

Egypt. Serum globulin was calculated 

by subtracting the concentration of 

albumin from that of the total protein 

(Coles, 1986). Serum lysozyme was 

determined by turbidometric assay 

according to Sankaran and Gurnani 

(1972). 

Statistical analysis 

The data were statistically 

analyzed using Duncan’s multiple 

range tests to determine differences in 

means (Duncan, 1955). 

RESULTS 

The 96 hr LC50 of deltamethrim 

was recorded to be 0.20 ppm (Table 1). 

Clinical picture of O. niloticus exposed 

to toxicity was increased mucus 

secretion, respiratory distress, sluggish 

movements, restlessness and nervous 

manifestation with erected pectoral 

fins. Postmortem changes showed 

congested internal organs and 

yellowish ascetic fluid. 

The results of the current study 

were summarized in Tables 3, 4, 5, 6, 

7, 8, 9&10. The data presented in 

(Table 3&4) showed that deltamethrin 

significantly (P < 0.05) reduced serum 

AST and ALT enzyme activities at all 

weeks of the experiment in compared 

to control and humic treated groups. 

However, there is significant (P < 0.05) 

differences in-between pre-treated fish 

by humus before exposure to pollutant 

concerning the relevant enzyme 

activities at all weeks of exposure. 

Table (3): Changes in the activity of AST of O. niloticus after different treatment 

for 30 days.                                                                                                 

Group  
Time  

7 days  15 days 30 days 

G1  26.3   ±  1.85
a

 24.79   ±  2.31
a

 23.18  ±  2.21
a

 

G2 23.68   ±  1.32
a

 23.4   ±  1.46
ab

 20.38   ±   1.25
ab

 

G3 10.43  ±  2.10
b

 9.14   ±  1.26
c

 8.32   ±  1.21
c

 

G4 10.05  ±  2.06
b

 10.79   ±  2.18
c

 8.34   ±  1.46 
c

 

G5 23.68   ±  1.32
a

 20.51   ±  1.34
ab

 19.4   ±   1.31
ab 

G6 23.68   ±  1.32
a

 18.97  ±  2.03
b

 17.08   ±  1.48
b

 

-Means with the same letter in the same column are not significantly different at P<0.05. 

- Data are represented as Mean ±SE 
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Table (4): Changes in the activity of ALT of O. niloticus after different treatment 

for 30 days.                                                                                                           

Group  
Time  

7 days  15 days 30 days 

G1  23.34   ±  1.32
a

 22.98  ±  1.34
a

 22.89   ±  1.38
a

 

G2 23.31   ± 1.3
a

 23.42  ±  1.32
a

 23.51   ±  1.22
a

 

G3 12.06   ±  1.52
b

 11.80   ±  1.5
b

 11.57   ±  1.42
b

 

G4 9.91   ±  1.49
b

 9.60   ±  1.2
b

 9.41   ±   1.15
b

 

G5 23.31   ± 1.3
a

 20.89   ±  1.06
a

 20.76   ±  1.80
a

 

G6 23.31   ± 1.3
a

 18.78
 
 ±  4.56

a 
 20.2

 
 ±  4.37

a
 

-Means with the same letter in the same column are not significantly different at P<0.05. 
- Data are represented as Mean ±SE 

Table (5): Changes in the level of glucose in O. niloticus after different treatment for 30 days. 

Group 
Time 

7 days 15 days 30 days 

G1  56.6  ±  5.26
b

 55.91   ±  6.4
b

 56.85   ±  5.09
cd

 

G2 51.94   ±  5.44
b

 49.49
 
  ±  4.83

b
 46.76   ±  4.91

d
 

G3 92.45   ±  8.4 
a

 83.44   ± 17.17 
ab

 94.98   ±  11.90 
ab

 

G4 96.64   ±   11.16
a

 100.7
  
±   9.45

a
 110.06   ±  5.23

a
 

G5 51.94   ±  5.44
b

 69.35   ±  6.819
ab

 71.04   ±  5.66
bcd

 

G6 51.94   ±  5.44
b

 77.65  ±  13.38 
ab

  92.08 ±  13.52
bc

 

-Means with the same letter in the same column are not significantly different at P<0.05. 

- Data are represented as Mean ±SE
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Table (6): Changes in the level of uric acid in O. niloticus after different treatment 

for 30 days.                                                                               

Group 
Time 

7 days 15 days 30 days 

G1  2.08  ±  0.11
c

 2.16   ±  0.17
bc

 2.13  ±  0.16
bc

 

G2 1.79 
 
 ±  0.18

c
 1.77   ±  0.23

c
 1.67   ±  0.28

c
 

G3 3.29   ±   0.19
a

 3.37  ±  0.19
a

 3.45   ±  0.21
a

 

G4 2.82   ±  0.09
b

 3.47   ±  0.18
a

 3.52   ±  0.19
a

 

G5 1.79 
 
 ±  0.18

c
 2.27   ±  0.13

bc
 2.47   ±  0.18

b
  

G6 1.79 
 
 ±  0.18

c
 2.37  ±  0.19

b
 2.62   ±   0.19

b 

-Means with the same letter in the same column are not significantly different at P<0.05. 

- Data are represented as Mean ±SE.  

The fish exposed to different 

concentrations of deltamethrin 

indicated a sharp increase in the 

glucose values compared to control and 

humic treated fish (Table 5). However, 

glucose levels were lower in the pre-

fed humate groups than deltamethrin 

exposed fish and higher than control 

group.Table (6) illustrated that uric 

acid values were significantly 

increased in toxicated fish by 

deltamethrin, while significantly 

decrease in humate treated group. In 

addition the pre-treated fish before 

exposure to deltamethrin showed lower 

uric acid values. 

Results of Tables (7), (8) and (9) 

recorded that total protein; albumin and 

globulin were significantly lowered in 

deltamethrin exposed fish and 

gradually decreased by time compared 

to control and humic treated groups. 

Table (9) demonstrated that globulin 

was increased in humates treated group 

than other groups. Also, the addition of 

humic substance to the ration then 

exposed to pesticide improved 

significantly the estimated parameters 

as compared to fish groups exposed to 

pollutant only. 

The current investigation 

showed that the serum lysozyme was 

no significantly increased in humic 

treated group in comparison with 

control (Table, 10). The data revealed 

that deltamethrin significantly (P < 

0.05) reduced serum lysozyme at all 

weeks of the experiment in relation to 

the    control values. The results were 

more pronounced in higher dose and in 

the last period of investigation. On the 

other hand, the pre-feeding of fish on 

immunostimulant maintained these 

levels to the normal values.  
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Table (7): Changes in the level of total protein in O. niloticus after different 

treatment for 30 days.    

Group  Time  

 7 days  15 days 30 days 

G1  4.21  ±  0.27
a

 4.64  ±  0.38
a

 4.31  ±  0.44
a 
        

G2 4.58   ±  0.24
a

 4.39   ±  0.23
a

 4.85   ±  0.25
ab

 

G3 2.98   ±  0.29
bc 

 2.25
 
  ±  0.31

b
 2.14   ±  0.25

c
 

G4 2.00 
 
  ±  0.28

c
 2.04  ±  0.30

b
 1.52   ±  0.19

c
 

G5 4.58   ±  0.24
a

 3.92   ±  0.05
a

 3.88 ±  0.05
ab 

 

G6 4.58   ±  0.24
a

 3.86  ±  0.08
a

 3.78   ±  0.08
bc

 

-Means with the same letter in the same column are not significantly different at P<0.05. 

- Data are represented as Mean ±SE  

Table (8): Changes in the level of albumin in O. niloticus after different treatment 

at different time.  

Group 
Time 

7 days 15 days 30 days 

G1  2.87   ±  0.71
a

 2.36   ±  0.51
a

 2.27   ±  0.37
a

 

G2 2.08   ±  0.71
ab

 1.92  ±  0.51
ab

 2.20 ±  0.37
 a

 

G3 1.61   ±  0.21
b 1.31   ±  0.18

bc
 1.26    ±  0.16

b
 

G4 1.12   ±  0.04
b

 0.92
 
 ±  0.11

c
 0.83   ±  0.07

a
 

G5 2.08   ±  0.71
ab

 1.98    ±  0.3
ab

 1.98   ±  0.01
a

 

G6 2.08   ±  0.71
ab

 2.07
 
  ±  0.09

ab
 2.03   ±  0.21

a
 

-Means with the same letter in the same column are not significantly different at P<0.0. 
 Data are represented as Mean ±SE 
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Table (9): Changes in the level of globulin in O. niloticus after different treatment  

                   for 30 days.                                                                                                    

Group 
Time 

7 days 15 days 30 days 

G1  1.75  ±  0.33
ab

 2.1   ±  0.16
ab

 2.05   ±  0.38
ab

 

G2 2.53   ±  0.23
a

 2.86  ±  0.34
a

 2.65   ±  0.13
a

 

G3 1.36   ±  0.22
bc

 1.05  ±  0.27
dc

 0.87   ±   0.21
c 

 

G4 0.89 ±  0.27
c
  0.81  ±  0.24

d
 0.69  ±  0.12

bc
 

G5 2.53   ±  0.23
a

 1.95   ±  0.32
b

 1.77   ±  0.10
b

 

G6 2.53   ±  0.23
a

 1.79  ±  0.17
bc

 1.76   ±  0.17
b

 

-Means with the same letter in the same column are not significantly different at P<0.05. 
- Data are represented as Mean ±SE  

Table (10): Changes in the activity of lysozyme in O. niloticus after different treatment for 30 

days.                                                                                       

Group  
Time  

7 days  15 days 30 days 

G1  0.53 ±  0.05
a 

 0.51 ±  0.04
a

 0.52  ±  0.05
a

 

G2 0.64
 
 ±   0.04

 a
 0.63   ±  0.03

a
 0.65 ±  0.03

a 
 

G3 0.36    ±   0.03
b

 0.34   ±  0.04
b

 0.30 ±  0.03
 b

  

G4 0.32   ±  0.04
b

 0.23   ±   0.03
b

 0.21   ±  0.03
c

 

G5 0.64
 
 ±   0.04

 a 0.58   ±  0.05
a

 0.58  ±  0.04
ab

 

G6 0.64
 
 ±   0.04

 a
 0.53 

 
 ±  0.04

a
 0.56   ±  0.04

b
 

-Means with the same letter in the same column are not significantly different at P<0.05. 

- Data are represented as Mean ±SE  
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DISCUSSION 

The use of Tilapia for culture is 

the dominating system and is 

increasing rapidly. The contamination 

of ecosystem by pesticides is known to 

have deleterious effects to 

physiological and health status of 

aquatic animals (Banaee et al., 2011 

and Hedayati et al., 2012). 

Deltamethrin is among the most used 

pyrethroids over the world, because it 

is less toxic to mammalians and birds 

than other insecticides. Nevertheless, 

some studies have reported toxic 

effects of pyrethroids on non-target 

organisms (Amin and Hashem, 2012 

and Richterová and Svobodová, 2012). 

Acute toxicity data for 

deltamethrin in fish have been 

published as a report of the World 

Health Organization (1990) and 

classified as highly toxic to fish, being 

in the range of LC50<100 μg/l. The 96 

hr LC50 of deltamethrim was 0.20 ppm 

for O. niloticus. Acute toxicity of 

different insecticides is influenced by 

the age, sex, genetic properties and 

body size of fish, season, water quality 

and its physicochemical parameters, 

and purity and formulation of 

insecticides (Banaee et al., 2011 and 

Richterová and Svobodová, 2012). 

Previous studies indicated the high 

toxicity of deltamethrin to different 

fish species. Mestres and Mestres 

(1992) estimated 96-h fish LC50 value 

as 0.39 mg/L for Salmo gairdneri. El-

sayed et al. (2007) recorded that the 

96hLC50 value of deltamethrin for 

monosex tilapia was 14.6 µg/L. 

Deltamethrin is highly toxic to fish; 

even minute concentration (0.01 mg/l) 

of deltamethrin could cause 50% 

mortality of Clarias gariepinus in 24 

hr (Datta and Kaviraj, 2003). Atta 

(2010) noticed that the LC50 for O. 

niloticus was proved to be 50 µg/L. 

Khalili et al. (2012) indicated that 

deltamethrin is highly toxic to 

Swordtail Fish (Xiphophorus helleri) 

(Lc50 2.87 ppm). Hedayati et al. (2012) 

found that the toxicity of deltamethrin 

on blue gourami increased with 

increasing concentration and exposure 

time (LC50 0.223 ppm). Richterová and 

Svobodová, (2012) mentioned that the 

value 96 h LC50 was under 10μg/L in 

fish generally. They added that 

pyrethroids had been shown to be up to 

1000 times more toxic to fish than to 

mammals and birds. 

The intoxicated fish exhibited 

abnormal behavioural and postmortem 

changes. Similar pictures were noticed 

by El-sayed and Saad (2007) and El-

sayed et al. (2007); Atta (2010); Banaee 

et al. (2011) and Richterová and 

Svobodová (2012) who mentioned that 

behavioral changes are the most 

sensitive indicators of potential toxic 

effects. The behavioral and the 

swimming patterns of the fish exposed 

to different insecticides include 
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changes in swimming behavior and 

feeding activities.  

Different biochemical markers 

can be examined to evaluate the 

exposure or the effects of medicated 

ration and/or toxicants. They can 

provide useful information about the 

health status of fish and can be used as 

early indicators of stressors. From data 

listed in Tables, 3, 4, 5, 6, 7, 8, 9&10, 

it could be noticed that the use of 

humates as feed additive improved the 

general health conditions and 

immunity of O. niloticus. Similar 

observations were noticed by Kodama 

et al. (2007); Kodama et al. (2008); 

Meinelt et al. (2008); Nakagawa et al. 

(2009) and Abel-Wahab et al. (2012). 

On the other hand, the present 

study provided an evidence that 

deltamethrin caused alterations in the 

physiological and biochemical 

parameters in vital tissues which 

influences the survival of fish. 

Metabolic enzymes (ALT and AST) 

are liver specific enzymes and they are 

more sensitive measure of 

hepatotoxicity. The present results 

demonstrated that deltamethrin 

significantly decreased the activities of 

AST and ALT. The liver is the target 

organ for detoxifying deltamethrin in 

fishes by influencing the activities of 

several enzymes (Sharma and Ansari, 

2011). These findings are supported by 

Atta (2010) and Banaee et al. (2011) 

who mentioned that in some cases due 

to the severity of the damage to tissues, 

particularly liver, synthesis of many 

biochemical parameters may reduced 

significantly in cells, which can 

decrease some biochemical factors in 

blood of fish exposed to insecticides.  

Deltamethrin treated groups 

showed hyperglycaemic effect when 

compared to other groups. This view 

was in agreement with Nayak et al. 

(2004); El-sayed and Saad (2007); Atta 

(2010) and Richterová and Svobodová, 

(2012) who found that reduction in 

hepatic glycogen accompanied by 

increased level of plasma glucose is a 

common reaction of fish against 

xenobiotic insult followed by 

metabolic stress . They added that the 

hyperglycaemic effect after pyrethroid 

treatment suggests effects on the 

glycogenesis and glycolytic pathways. 

Wherein, the long-lasting stress caused 

by deltamethrin resulted in an increase 

in the synthesis of adrenocorticotropic 

hormone and glucagon and decrease in 

the synthesis of insulin. 

The data revealed that 

deltamethrin exposed groups 

significantly elevated urea levels in 

comparison with other groups. These 

results went hand in hand with those 

reported by Atta (2010) and Amin and 

Hashem, (2012) who cited that this 

elevation may be due to correlation 

between urea and increased protein 

catabolism or from more efficient 

conversion of ammonia to urea as a 

result of increased synthesis of enzyme 

involved in urea production. 
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The immune system of fish is 

important for defense against a variety 

of stressors. O. niloticus exposed to 

deltamethrin caused adverse effects in 

the form of hypoproteinemia, 

hypoalbuminemia and a great 

reduction in both globulin and 

lysozyme levels. This was in 

accordance with that reported by El-

sayed and Saad (2007); El-sayed et al. 

(2007); Atta (2010); Sharma and 

Ansari (2011) and Amin and Hashem 

(2012) who noticed that different 

insecticides at sub-lethal levels have 

been recognized as stressors causing 

immunesuppression in fish. This 

decrease in plasma protein could be 

attributed to changes in protein and 

free amino acids metabolism and their 

synthesis in liver. Also, the observed 

decreases in plasma proteins could be 

attributed to the damaging effect of 

deltamethrin on liver cells. The 

exposure to sub-lethal concentrations 

of insecticides is what probably makes 

fish vulnerable to infectious diseases 

because of their immune-depressive 

effects (Zelikoff et al., 2000). Sharma 

and Ansari (2011) found that the 

protein responses appeared particularly 

suitable for measuring stressful levels 

of pollutants and have long been used 

as indicators of stress in fish. Fish 

seem to be deficient in the enzyme 

system that hydrolyzes pyrethroids 

(Viran et al., 2003). 

The current investigation 

demonstrated that humates had 

protective effect against pollutant as 

indicated in different measured 

parameters which maintained to 

normal values. Hall and Mirenda 

(1991) demonstrated that the toxicity 

of a polymer to Daphnia pulex and the 

fathead minnow (Pimephales 

prometas) was progressively reduced 

by the addition of humic acid to the 

dilution water. The treatment with 

humic acid in protocol reduces the 

toxicity of acriflavine to juvenile 

zebrafish Danio rerio (Meinelt et al., 

2002). Mézin and Hale (2004) 

observed that humic acids had no 

effect on mortality of Americamysis 

bahia for chlorpyrifos or DDT at a 

salinity of 20%, but greatly reduced the 

mortality of Cerio dubia for both 

pesticides in freshwater (0%). In the 

latter case, the effect was proportional 

to the humic acids concentration. 

Perminova and Hatfield (2005) 

mentioned that the biological activity 

of humates resulting from direct 

interactions with living organisms 

through adsorption on cell surface or 

by penetration into the cell. These 

chemical-biological interactions 

provide for increasing interest to 

remedial uses of humic materials. 

Osman et al. (2009) found that the 

treatment of fish with 30 and 50 mg/l 

humic acid significantly reversed the 

effects of the cadmium toxicity. Abel-

Wahab et al. (2012) observed that the 

use of humic acid as feed additive 

improved nonspecific immune 

response against toxicity and disease 

resistance in common carp fish 

(Cyprinus carpio). 

In the light of the current 

investigation being conducted, 

deltamethrin is highly toxic to fish 

even in very low concentration. In 

assessing the toxic effects of pesticides 
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in aquatic organisms the use of 

biochemical parameters had been 

useful in diagnosis. Also, these results 

suggested that pre-feeding of this eco-

friendly immunostimulant material will 

be protective for fish exposed to 

environments contaminated with 

pesticides.  

REFERENCES 

Abel-Wahab, A.M.; El-Refaee, A.M. 

and Ammar, A.A. (2012): Effect 

of humic acid as feed additive in 

improvement of nonspecific 

immune response and disease 

resistance in common carp fish 

(Cyprinus carpio). 

 Amin, K.A. and Hashem, K.S. 

(2012): Deltamethrin-induced 

oxidative stress and biochemical 

changes in tissues and blood of 

catfish (Clarias gariepinus): 

antioxidant defense and role of 

alpha-tocopherol. BMC Veterinary 

Research, 45, 1-8. 

Amlacher, E. (1970): Text book of     

fish diseases. T.F.H., Neptune city, 

N.G., 302 pp. 

Atta, Y. A. (2010): Some studies On 

Deltamethrin on cultured fish. 

M.V.Sc., Fish Diseases and 

Management Dept., Faculty of 

Veterinary Medicine, Alexandria 

University. 

 Banaee, M.; Mirvaghefei, A.R.; 

Majazi Amiri, B.; Rafei, G.R. 

and Nematdost, B. (2011): 
Hematological and 

Histopathological Study of 

Experimental Diazinon Poisoning 

in common carp fish (Cyprinus 

carpio). Journal of Fisheries 

(Iranian Journal of Natural 

Resources), 64(1): 1-14. 

Barham, D. and Trinder, P. (1972): 
Enzymatic determination of uric 

acid. Analyses 97, 142–145.  

Behrens, A. S. and Karbeur, L. 

(1953): Determination of LD50. 

Arch. Exp. Path. Pharm., 28: 177-

183. 

Coles, E.H. (1986): Veterinary Clinical 

Pathology, 4th Edition W.B. 

Sanders Company, Pliladelphia, 

pp: 22-23. 

 Datta, M. and Kaviraj, A. (2003): 

Acute toxicity of the synthetic 

pyrethroid deltamethrin to 

freshwater catfish Clarias 

gariepinus. Bull. Environ. Contam. 

Toxicol.;70:296–9. 

Duncan, D. B. (1955): Multiple Range 

and Multiple F-test.Biometrics, 11: 

1-42. 

El-sayed, Y. S. E. and Saad, T. T. 

(2007): Sub-acute Intoxication of a 

Deltamethrine-Based Preparation 

(Butox
®
 5% EC) in Monosex Nile 

Tilapia, Oreochromis niloticus L. 

Basic & Clinical Pharmacology & 

Toxicology. 102: 293 – 299. 

El-sayed, Y. S.; Saad, T. T. and El-

Bahr, S. M. (2007): Acute 

intoxication of Deltamethrine in 



 

EL-ASHRAM AND MAALY MOHAMMED  

198 

monosex Nile tilapia, Oreochromis 

niloticus with special reference to 

the clinical, biochemical and 

haematological effects. 

Environmental Toxicology and 

Pharmacology. Vol. 4 No. 6.214-

219. 

Gustafsson, J.E. (1976): Improved 

specificity of serum albumin 

determination and estimation of 

"acute phase reactants" by use of 

the bromcresol green reaction. 

Clinical Chemistry, 22: 616-622. 

Hall, W.S. and Mirenda, R.J. (1991): 
Acute toxicity of wastewater 

treatment polymers to Daphnia 

pulex and the fathead minnow 

(Pimephales prometas) and the 

effects of humic acid on polymer 

toxicity.  Research Journal of the 

Water Pollution Control 

Federation, Vol. 63, No. 6 (Sep. -

Oct., 1991), pp. 895-899. 

Hedayati, A.; Tarkhani, R. and 

Shadi, A. (2012): Investigation of 

acute toxicity of two pesticides 

Diazinon and Deltamethrin, on 

Blue Gourami, Trichogaster 

trichopterus (Pallus). Global 

Veterinaria 9 (2): 196-200.  

Henry, R. J. (1964): Colorimetric 

determination of total protein. In: 

Clinical Chemistry. Harper and 

Row Publ., New York. Pp181. 

Khalili, M.; Khaleghi, S.R. and 

Hedayati, A. (2012): Acute 

toxicity test of two pesticides 

Diazinon and Deltamethrin, on 

Swordtail Fish (Xiphophorus 

helleri). Global Veterinaria 8 (5): 

541-545. 

Kodama, H.; Denso, O.F. and 

Nakagawa, T. (2007): Protection 

against atypical Aeromonas 

salmonicida infection in carp 

(Cyprinus carpio L.) by oral 

administration of humic acid. 

Journal of Veterinary Medicine 

Science, 69: 405–408. 

Kodama, H.; Denso, O. F. and Ishida, 

S. (2008): Protective effect of 

humic acid against Trypanosoma 

brucei infection in mice. Journal of 

Veterinary Medicine Science, 70: 

1185–1190. 

Meinelt, T.; Rose, A. and Pietrock, 

M. (2002): Effects of calcium 

content and humic substances on 

the toxicity of acriflavine to 

juvenile zebrafish Danio rerio. J. 

Aquat Anim. Health 14:35-38. 

Meinelt, T.; Schreckenbach, K.; 

Pietrock, M.; Heidrich, S. and 

Steinberg, C. E. W. (2008): 
Humic substances. Dissolved 

humic substances (HS) in 

aquaculture and ornamental fish 

breeding. Enviromental Science 

and Pollution Research, 15:17–22. 

Mestres, R. and Mestres, G. (1992): 
Deltamethrin: uses and 

environmental safety. Rev. 

Environ. Contamin. Toxicol., 124: 

1-18. 



 

 

 

HUMIC ACID AND INTOXICATION WITH DELTAMETHRIN IN NILE TILAPIA  
 

199 

Mézin, L.C. and Hale, R.C. (2004): 
Effect of humic acids on toxicity 

of DDT and chlorpyrifos to 

freshwater and estuarine 

invertebrates. Environmental 

Toxicology and Chemistry, 23(3) 

583–590. 

Nakagawa, J.; Wasaki, T. and 

Kodama, H. (2009): Protection 

against Flavobacterium 

psychrophilum Infection (Cold 

Water Disease) in Ayu Fish 

(Plecoglossus altivelis) by Oral 

Administration of Humus Extract. 

J. Vet. Med. Sci. 71(11): 1487–

1491. 

Nayak, A.K.; Das, B.K.; Kohli, 

M.P.S.; and Mukherjee, S.C. 

(2004): The immunosuppressive 

effect of α -permethrin on Indian 

major carp, 

Osman, H.A.M.; Ibrahim, T.B.; Ali, 

A.T.  and Derwa, H.I.M. (2009): 

Field application of humic acid 

against the effect of cadmium 

pollution on Cultured Tilapia 

Oreochromis niloticus. World 

Applied Sciences Journal 6 (11): 

1569-1575. 

Perminova, I. V. and Hatfield, K. 

(2005): Remediation chemistry of 

humic substances: theory and 

implications for technology, in: I. 

V. Perminova, K. Hatfield, and N. 

Hertkorn (eds.) Use of Humic 

Substances to Remediate Polluted 

Environments: From Theory to 

Practice, NATO Science Series IV: 

Earth and Environmental Sciences 

52, Springer, Dordrecht, The 

Netherlands, Chapter 1, pp. 3–36. 

Reitman, S. and Frankel, S. (1957): 
Clorimetric determination of 

glutamic oxaloacetic and glutamic 

Pyruic transaminase. J. Clin. 

Pathol., 28-56. 

Richterová, Z. and Svobodová, Z. 

(2012): Pyrethroids influence on 

fish. Slov. Vet. Res., 49 (2): 63 -

72. 

Sankaran, K. and Gurnani, S. (1972): 
On the variation in the catalytic 

activity of the lysozyme in fish. 

Indian Journal of Biochemistry and 

Biophysics, 9: 162-165. 

Sharma, D. K. and Ansari, B. A. 

(2011): Effect of Deltamethrin and 

neem Based pesticide achook on 

some biochemical parameters in 

tissuesliver, ovary and muscle of 

Zebra fish Danio rerio 

(Cyprinidae). Research Journal of 

Chemical Sciences Vol. 1(4), 125-

134.  

Trinder, P. (1969): Determination of 

glucose concentration in the blood. 

Ann. Clin. Biochem., 6: 24. 

 Viran, R.; Erkoç, F.U.; Polat, H. and 

Koçak, Ö. (2003): Investigation of 

acute toxicity of deltamethrin on 

guppies (Poecilia reticulata). 

Ecotoxicol. Environ. Saf., 55:82–5. 

W.H.O., (1990): Deltamethrin, 

environmental health criteria 97. 

http://onlinelibrary.wiley.com/doi/10.1002/etc.v23:3/issuetoc


 

EL-ASHRAM AND MAALY MOHAMMED  

200 

World Health Organization, 

Geneva, 133.  

Zelikoff, J.T.; Raymond, A.; Carlson, 

E.; Li, Y.; Beaman, J.R. and 

Anderson, M. (2000): Biomarkers 

of immunotoxicity in fish: from 

the lab to the ocean. Toxicol. Lett. 

(Amst.), 325–331. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

HUMIC ACID AND INTOXICATION WITH DELTAMETHRIN IN NILE TILAPIA  
 

201 

 ر حامض الهيوميك  في حماية أسماك البلطي النيلي ضد سمية مبيد دلتا مثرين تأثي

 محمد ** عبد الرحمن معالى -  *  أحمد محمد محمود الأشرم

المعمل المركزى لبحوث  -*قسم صحة الأسماك ** قسم بيولوجى وبيئة الأسماك 
 مركز البحوث الزراعية - الثروة السمكية بالعباسة

ست ىَعشفت اىخأثيش اىسبً ىَبيذ اىذىخب ٍثشيِ عيٚ أسَبك اىبيطٚ اجشيج ٕزٓ اىذسا

اىْييي ٍع الأشبسة اىي دٗس اىٖيٍ٘يل مأحذ ٍْشطبث اىَْبعت اىطبيعيت ى٘قبيت الأسَبك ٍِ 

سبعت ىَبيذ اىذىخب ٍثشيِ  69اىخسٌَ ببىَبيذ. حٌ حعييِ اىجشعت اىََيخت ىيْصف خلاه 

  ييُ٘.جضء فٚ اىَ  0.20ىسَنت اىبيطٚ  فنبّج 

حَثيج اىعلاٍبث اىَشظيت ٗاىصفت اىخششيحيت أثْبء اىخسٌَ اىحبد فٚ فقذاُ فٚ 

اىشٖيت ٗاظطشابب فٚ سي٘ك الأسَبك ٗصيبدة فٚ إفشاص اىَخبغ ٗٗج٘د أعشاض س٘ء 

حْفس ٗأعشاض عصبىت أٗظحج اىصفت اىخششيحيت عِ ٗج٘د حغيشاث ٍشظيت فٚ 

 بئو ٍبئي أصفش في اىخج٘يف اىبشحّ٘ي.ص٘سة أحخقبُ ىلأععبء اىذاخييت ٍع ٗج٘د س

سَنت  ٍِ أسَبك اىبيطٚ. حٌ ح٘صيع  300حٌ إجشاء ٕزٓ اىذساست عيي عذد 

أح٘اض صجبجيت حيث حشمج اىَجَ٘عت  الأسَبك فٚ سج ٍجَ٘عبث ببىخسبٗٙ في

الأٗىٚ ) اىَجَ٘عت اىعببطت ( ىيَقبسّت. أٍب اىَجَ٘عت اىثبّيت فقذ غزيج عيٚ عييقت 

يٍ٘ب. أٍب اىَجَ٘عخىِ اىثبىثت ٗاىشابعت  30% ىَذة 1ط اىٖيٍ٘يل بْسبت ححخ٘ٙ عيٚ حبٍ

جضء فٚ  0.00ٗ  0.02فقذ حٌ حعشيعَٖب ىخشميض ححج ٍَيج ٍِ ٍبيذ اىذىخب ٍثشيِ 

ّصف اىجشعت اىََيخت( عيٚ اىخ٘اىٚ. ٗحٌ حغزيخَٖب عيٚ عييقت   1/4 ٗ 1/10اىَييُ٘ )

أسب٘ع عيٚ عييقت ححخ٘ٙ  حغزيخَٖب ىَذة  ظببطت. اىَجَ٘عخبُ اىخبٍست ٗاىسبدست فقذ حٌ

%, ثٌ حعشيعَٖب ىخشميض ححج ٍَيج ٍِ ٍبيذ اىذىخب 1عيٚ حبٍط اىٖيٍ٘يل بْسبت 

ّصف اىجشعت اىََيخت( عيٚ اىخ٘اىٚ ٍع حغزيخَٖب عيٚ عييقت   1/4 ٗ 1/10ٍثشيِ )
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ِ أسَبك عش٘ائيب بثلاثت ٍنشاساث ٍ 3ظببطت ببقٚ ٍذة اىخجشبت. حٌ اىحص٘ه عيٚ عذد 

 يً٘ ٍِ اىَعبٍيت ىيحص٘ه عيٚ عيْبث دً ٍٗصو.  30ٗ  10, 7مو ٍجَ٘عت عْذ ايبً 

اٗظحج اىذساست اىٚ اُ خيػ  اىٖيٍ٘بث ببىعييقت  قذ أدٙ اىٚ ححسِ فٚ اىصحت 

اىعبٍت ٗاى٘ظبئف اىَْبعيت فٚ أسَبك اىبيطٚ اىْييي. ٗىقذ أحذثج اىجشعبث ححج اىََيخت 

 ,ASTٚ ّشبغ الإّضيَبث اىْبقيت ىَجَ٘عبث الأٍيِ ٍِ اىذىخب ٍثشيِ ّقصب را دلاىت ف

ALT  . بيَْب سجيج اىْخبئج اسحفبعب را دلاىت في ٍسخ٘ٙ اىجي٘م٘ص ٗحَط اىي٘سيل ،

أظٖشث اىذساست اُ ىَبيذ اىذىخب ٍثشيِ حأثىش سئ ىيغبىت عيٚ اىَْبعت حيث قييج بص٘سة 

ي٘ىيِ ٗاّضيٌ اىيضٗصيٌ. ٍعْ٘يت ملا ٍِ ٍسخ٘يبث اىبشٗحيِ اىنيي ٗالأىبيٍ٘يِ ٗاىجي٘ب

اٗظحج اىذساست اُ اىخغزيت اىَسبقت عيي حبٍط اىٖيٍ٘يل ىٔ حأثيش ق٘ٙ ٗفعبه فٚ سفع 

حي٘يت ٍْٗبعت أسَبك اىبيطٚ اىْييٚ ظذ اىخسٌَ بَبيذ دىخب ٍيثشيِ ٗرىل غبقب ىيقيبسبث 

 اىَعَييت. 

اىْييٚ. ّسخخيص ٍِ ٕزٓ اىذساست اُ ٍبيذ اىذىخب ٍثشيِ سبً جذا لأسَبك اىبيطٚ 

ٗاُ اىقيبسبث اىبي٘ميَيبئيت ٍِ اىََنِ اسخخذاٍٖب فٚ اىخشخيص اىَبنش ىخسٌَ الأسَبك. 

مَب اّْب ّْصح ببسخخذاً )اىٖيٍ٘يل( ٕزٓ اىَبدة اىصذيقت ىيبيئت بعذ خيطٖب ببىعييقت  ىحَبيت 

 الأسَبك ٍِ الآثبس اىعبسة ىيَي٘ثبث ىخبميذ اىحفبظ عيٚ سبحيت اىَضاسع اىسَنيت.


