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At Budapest the River Danube divides into two branches. The left
branch called Soroksâr-Danube is regulated by locks. The water level
fluctuation on this quasi lake is only 50-60 cm. Along the 57 km long
branch there are big industries, intensive agricultural areas and holiday
resorts. The water is used among others for irrigation, for fishponds and
for water sport. The pesticides applied on the neighbouring arable land
and the insecticides used for mosquito controlling may pollute the water.
Little is known about the fate of insecticides in water and about their
impact on the aquatic biota. In June 1978 a monitoring programme of
cholinesterase inhibiting pesticide residues was launched on a section
of River Danube near to Budapest. Important purpose of the investigations
was to test the labelled substrate enzyme inhibition assay as monitoring
method for pesticide residues.

Along the river sixteen sampling points have been marked out.
Water samples (one litre) were collected at each site within hand reach
of the bank. The bottles were conveyed to the laboratory and the assays
were carried out the following day. The enzymic method utilizing H-acetyl-
choline for the determination of pesticide residues applied in this prog-
ramme was described by Johnson and Rüssel (1975)« Water samples (0.1 ml)
were pipetted without any kind of pretreatment into scintillation vials
containing 5 ul enzyme solutions (l.2 U acetylcholinesterase Koch-Light/ml)
and 50 ul buffer pH 7.0. Following 60 min incubation at 37°C Ĥ-acetyl-
choline chloride (O.Olmol/1, 1 Ci/mol) was added. The solution was
intensively mixed and incubated for 30 more minutes. The reaction was
stopped by adding 1 ml chloroacetate in HCl/NaCl buffer pH 2.5. Scintilla-
tion liquid 10 ml was then added and the released H-acetate dissolves in
the organic phase and was counted (Horvâth and Porster, 1980), Natural
cholinesterase activity was detected by the same procedure but without
addition of acetylcholinesterase.

Residue determinations are given in malathion equivalents, chosen
arbitrarily, to indicate inhibition of acetylcholinesterase activity of
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the sample equal to the inhibition caused by malathion residues in the
given concentration.

Survey of the data reveal no great differences among individual
sampling sites. Only two of sixteen sites show sometimes deviations. The
highest value found so far was 4 ppm (malathion units). Values were low
between June 1978 and February 1979« Higher residue levels were found
in 1979» Averages of the 16 samples are plotted in relation of time on
Pig. 1.

The determinations often resulted in negative figures beyond the
reasonable scattering around zero. The cause of the negative values is
the capacity of these natural water samples to hydrolyse acetylcholine.
Samples of various origin have various degrees of hydrolysing ability as
compared to distilled water. Filtration of water on Metricel Membrane
Filter 0.45 pn diet not reduce the hydrolysing capability of water but
addition of malathion and HgCl« reduced the hydrolysis rate. The release
rate of acetic acid increased with rising temperature up to 90°C but
prolonged boiling eliminates the hydrolysing capability.
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Figure 1 - Average values of anticholinesteratic residues
natural acetylcholine hydrolysing activity x - x,
and NOT concentration + - +.
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Prom September 1978 we also measured the acetylcholine hydrolysing
ability of the water samples. In Figure 1 is given the mean acetic acid
radioactivity released from H-acetylcholine per hour by the Danube water
samples. The activity of H—acetic acid released in distilled water was
always substracted as background. The release rate is high during the
period when no pesticide residues were found. Unfortunately during autumn
1979 we were not able to measure because of the defect of the LSC. It would
have been very convincing if the high values of natural enzymic activity of
the 1978 autumn had appeared again.

Water samples collected on 20 February 1979 were spiked with
malathion and the decrease of anticholinesterase activity was determined
in the course of time. The mean anti—cholinesterase half—life was found
to be 3 hours. On 26 June 1979 "the half-life of the anti-cholinesterase
activity was estimated to be 10 hours.

The pesticide residue monitoring continued during the past
22 months revealed significant levels of residues in some of the samples.
From July 1978 to February 1979 practically no residues were found. In
1979 the residue level showed rising tendency. Wegman and Grève (1978)
investigating the pesticide residues in Rhine River from 19&9 to 1975
reported cholinesterase inhibitors in all investigated samples. However,
residue determination carried out in laboratories of the Ministry of Agri-
culture revealed no organophosphorus of carbamate insecticide residues in
Hungarian water bodies. This might be due to the delay between sample
collection and the assay procedure which allows the residues to degrade
to an undetectable level.

The short life time of anticholinesteratic residues dissolved in
water gives rise to the question how is it possible to detect residues for
weeks. The explanation could be that considerable part of the residues is
bound to solid particles and to sediments in water. The dynamics of
absorption and desorption and the speed of degradation of bound residues
is quite a complex question. The pH values (8.0 to 8.3) measured in the
water samples are high enough to contribute to the degradation of the
pesticide. These values are, however, practically the same at every
sampling site, also where different anticholinesterase residue levels were
detected. As shown in Figure 1, there is apparently no relation between
nitrate concentrations and anticholinesterase activity.
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