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SUMMARY

Ametryne 1s a commonly used synthetic
herbicide. It is used for eradication of water
hyacinth. The present study was carried out to
investigate the toxic effects of ametryne on
common carp, Cyprius carpio. Subchronic
toxicity study was carried out by inoculation of 1
and 2 ppm dose for 4 weeks. Haematological and
biochemical parameters were investigated during
exposure to different sublethal concentrations of
ametryne under controlled conditions. The
following observed changes were statistically
significant: decrease in total erythrocyte count,

cked cell volume, haemoglobin concentration,
total leuckocytic count and total protein, and
increases in glucose, GOT and GPT.

INTRODUCTION

The contamiantion of the aquatic ecosystems
with the pesticides caused toxicity to the aquatic
organisms. S0, Wwith the increasing and
widespread use of such herbicides, it is becoming
more important to determine the side effects of
these chemicals on the fish.

In recent years, many herbicides have been found
that attack the Hill reaction. These include
triazines e.g. atrazine, simazine and ametryne. It is
thought that these compounds act by preventing
electron transfer between photosystem I and II

(Duffus, 1980).

In the Delta region, chemical control method was
used for aquatic weeds (specially water hyacinth)
along the River Nile and its branches. ametryne in
the herbicide Gesapax-500 FW was used as a
herbicide.
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Fish are in direct contact with the inveronment
and are susceptible to any changes that may occur.
It is expected that such changes would be reflect
in the physiology of the fish and particularly in
the values of haematological parameters
(Bloxhall, 1972). Thus it should be possible to
monitor the change in the physical and chemical
properties of the water (Mawdesley-Thomas,
1991).

In experimental study, Assem et al. (1992)
observed that the haematological parameters of
Clarias gariepinus were changes. during
exposure to sublethal concentration of atazine.
There were decreased in total erythrocyte count
and plasma protein concentration, and increased
in haematocrite. The changes were
dose-dependent.

In the recent years, several approaches have been
used to monitor deleterious effects of pesticide
poisoning in fishes. A survey of literature,
however, reveals a serious lack of information on
the adverse effects of ametryne on the aquatic
biota. This study was, therefore, undertaken to
identify changes in the haematological and
biochemical profile of a freshwater fish, common
carp, exposed subchronically to ametryne.

MATERIAL AND METHODS

Ninety common carp fish ranging weight from
150-200 g. each, collected from Barseek farm,
Behera Governorate were used in the present
work. All fish were acclimatized prior to testing
for at least 2 weeks. Fish were fed ad libitum a
commercial fish food every 48 hrs. Feeding was
discontinued 24 hrs. prior to transferring into
experimental aquaria to empty the gut. Fish were
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placed in experimental aquaria and acclimatized
for 24 hrs. prior to adding ametryne. The carp
were divided into 3 groups, 30 fish each. The first
group was treated daily with 1 ppm and the
second group was treated with 2 ppm for 4 weeks.
The third group served as control. Control carp
were kept in aerated tap water in aquaria identical
to those occupied exprimental fish. The aquaria
were all glass basin with 60 litre capacity cach.
Ten fish from each gorup were sacrificed without
being anaesthetized, and the blood samples
collected. Blood was collected into a heparinized
sample vial. After centrifugation, plasma samples
were taken and immediately frozen for storage

(-20°C).

Routine hasmatological procedures were followed
to estimate the packed cell volume (PCV),
haemoglobin concentration (Hb), erythrocytic
count (RBCs), leukocytic count (WBCs),
according to Schalm (1975) and Wintrobe (1967).

Plasma glucose, total protein and transaminases
(GOT & GPT) were detected colorimetrically

according to Sicst et al. (1981), Reitman and
Frankel (1957) respectively using the chemical
kits of Biuomerieux company (France) and the
colorimeter model Carlizeiss.

Gesapax-500 FW was obtained from Ciba-Gigy.
The scientific name is ametryne and the chemical
name is : 2-cthylamino-4- isopropylamino-
6-methylthio-5-triazine.

Data from control and experimental gorups wers
statistically compared by Student's t-test.

RESULTLS

The results of haematological and biochemical
paramters were recorded in Table (1 and 2). RBGs
count, WBCs count, haemoglobin and PCV weze
decreased significantly in fishes exposed to 1 or 2
ppm of ametryne (Table 1). A sharp decline in the
total protein and increase in glucose level and
transaminases was observed in both treated

groups (Table 2).

Table (T) : Showing haematological changes of fishes due to Ametryne
treztment.

RBCs HB WBCs
10/mm giom | FCV® 10/mm
Control 1.464:0.199 7.56+0.27 274:1.673 3.676+0.11
lppm 1.236 0.077* | 6.520.158** | 252+0.836* |3.16 £0.151**
2 weeks
2ppm 118:0.0836* | 622:0.084%¢ | 244s1.14°  |3.0420.055
Ippm 0.994 £0.0089%¢| 5.96 20.114%* | 22.6 £0.548%* | 2.79 £0.074%*
4 weeks
2ppm 0.964 20.0054%%| 5.56 00895 | 20.4 £0.548** |2.46 =0.55
Ippm 0.87 20.0273%% | 4.6620.055% | 184 21.14%% | 234 20,085%¢
8 weeks
Zppm 0.78 0.273%% | 4.42 20.045** | 16.4 10.5485%%| 2.24 £0.055**

* Significant at P < 0.05
** Highly signlficant at P < 0.01
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Table (2): Showing Biochemical changes of fishes due to Ametryne treatment.

Glucouse T. Protein GOT GOT
mg/dl gdl LUJL LUJL
Control 54.8:2.178 3.608:0.25 24.88+0.455 7.1£0.141
lppm 57.18 20.785 [3342:0.0828 | 27.46 +0336** | 7.56 +0.089**
2 weeks
2ppm 60.84+0.559%% |3.188+0.016** | 27.72+0.259%* | 7.84+0.055**
Ippm 61.8 £0.071* 3.154 =0.005**| 30.5 =0.187** | 8.9620.055**
4 weeks
2ppm 62.26 £0.239** |3.1360.005 | 31.26 =0.055** | 10.0 +0.187**
Ippm 65.64 £0.416°* |2.998 20.071**| 34,62 £0.259%* | 12.5:0,071**
8 weeks
2ppm 68.1 £0.447*% | 2.8420.055** | 36.64:0.0351* | 15.44:0.89**

* Significant at P <0.05
** Highly significant at P < 0.01

DISCUSSION

The common carp fish has been chosen among
others as this species plays an importnt role in the
research programme of fish culture in Egypt on an
economic basis.

Monitoring of blood parameters, both cellular and
noncellular, may have considerable diagnostic
value in assessing early warning signs of pesticide
poisoning.

Changes in haematological values occur in
relation to physiological stress, disease, toxic
environmental conditions and husbandary practice
(Barnhart, 1969; Blaxhall, 1972; Wedemeyer and
Yasutake, 1977 and Aldrin et al., 1979).

If toxicants raise to a level producing stress, this
will be refelected in one or more of the
haematological parameters. The temperature and
photoperiod in the holding aquaria and tanks were
constant throughout our experiments which
eliminated the influence of temperature as
demonstrated by various authors (Smit et al., 1981
and Munkittrick and Leatherland, 1983). Seasonal
changes did occur in haematological parameters
of fish even when the temperature remains
constant (Van Vuren and Hattingh 1976). The
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result obtained in the present study could not be
attributed to seasonal changes since experiment
were conducted during the some season. The
water used for experiments was obtained from tap
water. Any change in water quality was thus due
to the addition of chemicals; thus, differences
found in the values of haematological and
biochemical parameters were caused by ametryne.

Haematological results revealed severe anaemia
as remarked by decrease haemoglobin
concentration, lowering of PCV and marked fall
in erythrocytic count, Table (1). Out results are in
agreement to those describing decrease
haematocrit values of Clarias lazera during acute
and chronic stress induced by nitrite (Hilmy et al.,
1987).

Acute haemolytic crisis sometimes results in
severe anemia in higher vertebrates, as well as

-some species of fish exposed to different

environmental contaminations (Gromysz-
Kalkowska et al., 1985; Van Vuren, 1986 and
Hilmy et al., 1987).

Increase in blood glucose levels are also
indicative of a stressed condition (Hattingh,
1976), Grant and Mehrle (1973) reported
hyperglycemia and elevated glycogen reserves in
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the rainbow frout fed endrin over and extented
period. These biochemical effect of endrin
toxicosis were ascibed to inhibition of
glycogenolysis or increase in glycogenesis or
gluconeogenesis. In the catfish, Heteropneustes
fossilis, acute methyle parathion poisoning
indeced hyperglycemia followed by increase in
hepatic glycogen content (Srivastava and Singh,
1980).

The cffect of ametryne on plasma protein was
pronounced. Gluth and Hanke (1983 and 1984)
and Assem et al. (1992) reported similar changes
in serum protein concentration in carp, Cyprinus
carpis, expased to phenol or atrazine. Neucomb
(1874) also found a decrease in serum protein in
juvenile steelhead trout (Salmo gairdneri) exposed
to mitrogen supersatuation for 35 days, which he
aunibuted to hypoxia. On the contrary, Scott and
Rogers (1980) recorded no significant changes in
plasma protein values during prolonged sublthal
bypoxiz of the channel catfish (Ictalurus

puncialus).

The reduced plasma protein concentration
recorded in the literature and by ourselves could
be auributed to several pathological changes
including in vivo plasma dissolution, renal
damape znd elimination in the urine (Pfeifer and
Weber, 1979), elteration in hepatic blood flow
(Gingenich et al., 1978) and/or haemorrhages into
the peritoneal cavity and intestine.

A number of factors could be responsibed for
changes in enzymatic activity in plasma; changes
in, the enzymatic of synthesising organs,
elterations in the rate of synthesis or changes in
catalytic properties are all fessible mechanisms
(Bell, 1980 and Sauer and Haider, 1977). Changes
in blood ammonia levels in fish exposed to
hepatotoxicants (D'Appallonia and Anderson,
1980) may be responsible for observed increases
in plasma transaminases activity.

Although the hepatic response is of prime
imporiance in toxicological studies the

possibility that damage 1o other tissues, such as
the heart or kidney, contributed to increases in

activity in the plasma cannot be entireoly
discounted.
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Results are compatible with the degres .
dammage observed by El-Swak et al. (1992).
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