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Abstract: The aim of this study was to evaluate the effects of diazinonon behavior and some hematological
indices in rainbow trout fry. The presence of diazinon, an organophosphorous pesticide, in rivers near the
paddy fields has been reported by some authors. During one week 120 pieces of rainbow trout fries were
exposed to three different concentration of Diazinon including 25, 50 and 75 percent of LC50 ( LC50=1.65 mg/lit)
in 3 experimental groups and one blank group (by three times replicates ) by O.E.C.D method. Exposed fries
showed some signs including neural paralysis, imbalance, abnormal swimming, sever impatience and paleness.
The results showed that the number of leukocytes (WBC), erythrocytes (RBC), haematocrit (PCV) and
hemoglobin(Hb) was significantly decreased (P<0.05), but the amount of MCV and MCH was increased
significantly by 50 % and decreased again. Lymphocyte decreased significantly by 50 % and then increased
by 75 %. There was a significant increase in neutrophils count by 50 % and then decrease by 75 %. Resulted
changes in erythrocyte & leukocytes after exposing to Diazinon are due to malfunction in hemopoiesis and
decrease in non-specific immune system. In conclusion, long-term exposure to diazinon at sub-lethal
concentrations induced biochemical alterations in rainbow trout and offers a simple tool to evaluate toxicity-
derived alterations.
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INTRODUCTION toxic residues in grass and toxicity of non-target

Producing high quality fish depends on many factors, the main Pesticides is organophosphorus  insecticides
for example is the presence of pesticides negatively that Diazinon (O.O-diethyl O-2-isopropyl-6-
affects the early growth stages by Sanchez-fortun & methylpyrimidin-4-yl phosphorothiate) is a common active
Barahona [1]. Today, this insecticides and pesticides are substance of them which is the most widely used
also the main causes of toxicity in fish. Pesticides can insecticides in agriculture for controlling the insects.
pollute water sources by two ways: Through direct Pesticides are Contains85- 90 % diazinon [3, 11-14].
application of pesticides in aquatic systems and Indirect Diazinon affects the nervous system by stopping the
uses such as erosion from agricultural lands and activity of acetylcholine esterase [4]. also it penetrate in
agricultural waste water Infiltration and eventually to the Interstitial fluid of fish, effects on fish reproduction
washed into deep  water  environments  and  ecosystem and reduce the population [14]. The important point is
[2-4]. that increasing time of exposure of fish to reduce pesticide

Pesticides in the aquatic environment can negatively resistance has more damaging effects on fish community
affect the ecosystem. Although the aquatic environment [15]. The presence of diazinon in water and its negative
is not the target of such pesticides, but the widespread effects on aquatic organisms has reported [16]. Blood and
use has of them led to some serious problems including tissues  of living organisms are very sensitive to  changes

organisms such as mammals, birds and fish [5-10]. One of



10Hct
MCV

RBC
×

=

10Hb
MCH

RBC
×

=

100Hb
MCHC

Hct
×

=

World J. Fish & Marine Sci., 4 (4): 369-375, 2012

370

Table 1: Physical and chemical parameters of water entrance Chamkhaleh Research Center((Mean ± Standard error)
EC(µmos/cm) pH Total hardness (mg/lit) DO(mg/lit) Temperature
2.15±0.86 7.5 ±0.12 20.6±210 8.96±0.36 12±4/36

and are widely used in Ichthyology research. transported to the laboratory and at the same time the
Haematological indices are very important for the blood should be prepared.
evaluation of fish physiological status. Evaluation of Red  blood  cell  (RBC),  total  white  blood  cell
blood parameters used in many fields of aquaculture (WBC) counts were calculated using the Neubauer
research and Toxicology and biological monitoring. And haemocytometer. The haematocritor packed cell volume
is an indicator to show the changes in physiological and (PCV) and hemoglobin (Hb) concentration values were
pathological   conditions   and  diseases  investigation determined by the  microhaematocrit   capillary  tube and
[17, 18]. cyanomethaemoglobin methods, respectively. The mean

Several authors have investigated the effects of corpuscular volume hemoglobin (MCV), mean corpuscular
pesticide in fish [19-30]. Also many works have assessed hemoglobin (MCH) and mean hemoglobin concentration
the effect of various pesticides on the behaviors and (MCHC) were calculated by the standard data formulae.
haematological  responses  of different species of fish,
[31, 32]. Given the increasing economic value of trout and Red Blood Cell Count: The number of red blood cells in
the high sensitivity of these fish, especially in the early a cubic millimeter of blood volume was calculated using
stages of life, this study was to evaluate the the slide hemositometr by the following formula according
heamatological and some blood factors of the Diazinon on to [33].
fry rainbow trout (Oncorhynchus mykiss) and the effects
of the Diazinon on the behaviors will be determined too. RBC = N × 10000

MATERIALS AND METHODS White Blood Cell Count: The differential diagnosis of

120 Live specimens of the fry rainbow trout (2 ± 0/1 g) counting method was Dulamy [33].
were purchased from the Reproduction center of fish in
the Tonekabon and used for the study on  center MCV: Was calculated using the following formula
Fisheries and Marine Science Center Chamkhaleh port. according to [34].
Fish were kept in fiberglass tub for a month to adapt to
environmental conditions. Also 12 glass aquariums with
20 liters of water were used for research.

24 hours before the experiment, feeding the fish was
stopped and the aquarium water was aerated with air MCH: Was calculated by the following formula according
pumps too. After this stage and when the ideal weight of to [34].
fish reach to (5-3 g), they were transmitted without stress
to the aquarium, 10 fish in per aquarium. After adaption to
the situation, the toxin was added with a concentration of
1 mg per liter (To prepare this solution, 67 / 1 ml of the
toxin dissolved in 1000 ml of distilled water). MCHC: Was calculated using the following formula

Then the concentration of 65 / 1 mg per liter was according to [34].
added to kill half the population of fish and trout by
Aydin and Köprücü [8]. According to the formula
C1V1=C2V2, Lethal concentrations of 25 and 50 and 75
percent of the diazinon respectively 7 / 13 and 5 / 27 and
25/41 from the basic solution were added to the Statistical Analyses of Data: The  data  obtained  from
aquarium.3 treatments and 3 replicates with one control this  study  were subjected to various statistical tools.
for each treatment were performed. The differences in the means (±SEM) between groups

Hematological Analyses: For hematology studies a week adjusted to 95% confidence limits. SPSS program version
after the fish were exposed to poison, their tail blood 15.0 was used for statistical analysis and Excel2010 used
samples were taken and poured into the vial of blood and for drawing charts.

white blood cells, blood vessels expand and develop their

were assessed using Independent Samples-t test,
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Table 2: Mean values of haematological analysis control and exposed group
Exposed group
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Control 25% 50% 75%
-------------------------------- ------------------------------ ------------------------------ ---------------------------------

Indices Mean SEM± Mean SEM± Mean SEM± Mean SEM±
RBC(m ) 1150000 165000 89700 39000 640000 42000 640000 420003

WBC(m ) 12720 1060 9840 860 73600 1200 6100 6603

PVC (%) 40.7 3.9 34.1 1.3 29.8 2 26.4 2.1
Hb (%) 7.2 0.58 5.8 0.29 5.1 0.37 4.7 0.34
MCH(pg) 63.6 5.1 64.5 2.7 66.7 4 73 3
MCV (fl) 356.9 31 380.8 19 391 24.3 411.5 24.6
MCHC (g/l) 63.6 5.1 64.5 2.7 66.7 4 73 3
Neutrophil (%) 16.1 4.8 32.8 4 41.4 7.9 26.5 4.3
Lymphocyte(%) 82.8 4.5 64.8 4.3 58 7.7 72.3 3.7

RESULTS Results of the pesticide Diazinon of blood tests are as

General Effect: The most common behavioral symptoms
in fish after exposing to Diazinon showed neural paralysis, C RBC,  WBC,  PCV  and  Hb  experiments  in  the
imbalance, syndrome, abnormal swimming, sever control  test  results  and  treatments   25,   50  and
impatience and paleness. All tests were performed based 75% of LC50 shows the highest average rate is
on blood factors. No fish mortality in the control group related  to  control.  RBC  experiments  of fish
was observed in all tests and oxygen saturation of 60% between treatments, have a statistically significant
was degraded. difference (P<0.05). RBC, WBC, PCV and Hb levels

Hematological  Effect:  Mean  values   of  haematological and Diazinon effect on blood parameters was
analysis control and exposed group are given in Table 1. decreased.

follows:

were reduced after exposure to the pesticide Diazinon

Fig. 1: RBC, WBC, PCV and Hb of control and Experimental fry rainbow trout exposed to acute effect of diazinon and
have a statistically significant difference (P<0.05) 
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Fig. 2: MCH and MCV of control and Experimental fry rainbow trout exposed to acute effect of diazinon and have a
statistically significant difference (P<0.05) 

Fig. 3: MCHC of control and Experimental fry rainbow trout exposed to acute effect of diazinon and have not a
statistically significant difference (P>0.05) 

Fig. 4: Neutrophils and Lymphocytes of control and Experimental fry rainbow trout exposed to acute effect of diazinon
and have a statistically significant difference (P<0.05) 

C MCH and MCV experiments in the control test results (P>0.05) and Diazinon poisoning has no significant
and treatments 25, 50 and 75% of LC50 shows the effects on these parameters.
highest average rate is related to treatments 75% of C Neutrophils experiments in the control test results
LC50. MCH and  MCV  experiments   of  fish and treatments 25, 50 and 75% of LC50 shows the
between75% treated with other treatments, have a highest average  rate  is  related  to  treatments  50%
statistically significant difference (P<0.05). Increasing of  LC50.  Neutrophils experiments between
concentrations of Diazinon in 75% treatments have treatments studied, have a statistically significant
increased the amount of MCH. difference   (P<0.05).  Neutrophils  as  in  the

C MCHC experiments in the control test results and treatment  25 had increased by 50 percent. But by
treatments 25, 50 and 75% of LC50, showed no 75% increase of Diazinon, the rate of neutrophils
statistically significant difference in fish blood decreased.
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C Lymphocytes experiments in the control test results host defense, while the fish lymphocytes in the immune
and treatments 25, 50 and 75% of LC50 shows the system is an effective liquid according to [41, 20].
highest average rate is related to control. Therefore, the results of this study and other studies have
Lymphocytes experiments of fish between treatments showed that diazinon can weaken the immune system in
studied, have a statistically significant difference nonspecific salmon. Subtraction counting leukocyte
(P<0.05). As in the Treatments 25 and 50 percent rate count diazinon toxicity in trout exposed to concentrations
decreased in Lymphocytes, But in treated 75% with of 50% significant reduction in the number of
increase of Diazinon, the rate of Lymphocytes lymphocytes and significant increase in the number of
increased. neutrophils. This could be due to the destruction of

DISCUSSION system due to increased concentrations of defensive

Haematological indices  are  of  different  sensitivity to toxins. As [15] we mentioned that one of the factors
to various environmental factors and chemicals by [1]. that affects the aquatic toxicity, is time. When fish are
Studies have shown that when the water quality is exposed to fixed concentrations of the toxin, the
affected  by  toxicants,  any  physiological  changes will resistance of fish over time is dwindle. Because the impact
be  reflected in the values of one or more of of toxin on fish will decrease. In these cases toxins
haematological parameters. Thus, water quality is one of accumulate in fish tissues and also increase its adverse
the  major  factors,  responsible for individual variations effects on the fish. The role of blood parameters in the
in fish haematology, since they are sensitive to slight assessment of the health status of fish is emphasized by
fluctuation that  may  occur  within  their  internal  milieu the observations of [42].
by [35]. High  concentration   of  pesticides  or  long  term
exposure  to  sub   lethal   concentration  usually CONCLUSION
decreases  erythrocyte   indices.   The  effect  of
Pesticides  (diazinon  toxicity)  in   rainbow  trout fry, This  study   was  mentioned  enhanced  knowledge
along with its impact on clinical behavior and some of physiological values of RBC and WBC indices
hematological  parameters were studied. During including differential counts in the fry rainbow trout
experiment  of diazinon toxicity, no mortality was (Oncorhynchus mykiss) and the impact of various
observed in control fish and the oxygen levels in both concentrations of diazinon on the fry rainbow trout.
control groups did not decline. Generally we can conclude that the reduction of non-

The most common symptoms of behavioral specific immunity can be induced by reducing the number
abnormalities in fish including neural  paralysis, of leukocytes, lymphocytes and neutrophils of fish that
imbalance, abnormal swimming, sever impatience and have been exposed to acute toxicity pesticide. These fish
paleness. Immediately after exposure to poison fish were are easily susceptible to the pathogen and the patients are
suffering from severe impatience and increasing toxin secondary factors. This is especially important in the case
concentrations with fish swimming in a half circle and the of trout, because of the contamination of fish breeding
curvature of the spine. Similar observations were also places and Chronic poisoning caused high mortality due
reported by [24, 25, 36, 37]. to offensive secondary factors.

The results showed that Major changes of toxicity of
diazinon in trout are significant reduction in the number of ACKNOWLEDGEMENTS
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