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Common methods for evaluating the median lethal concentration of
xenobiotics in hydrobionts are usually time-intensive, demand a
large number of test animals, and typically use 1ar§e quantities
of testing compounds (Litchfield and Wilcoxon, 1949; Belen'kiy,
1963). There are some rapid and simpler methods to evaluate an
LC;, (Van der Varden, 1960; Prozorovsky et al., 1978; Deichmann
and Le Blanc, 1943). However, these methods also have some
limitations. For instance, Van der Varden's method is reliable
only when the doses (concentrations) under evaluation are close
to the true median dose. Moreover, this method requires that the
exact angle coefficient of the slope be known. This information
may not be known for newly synthesized compounds (Deichmann and
LeBlanc, 1943). The method discussed by Prozorovsky and coauthors
has limitations related to the impossibility of evaluating certain
sequelae of toxic responses (Prozorovsky et al., 1978). The
method of Deichmann and Le Blanc is useful only for an approximate
evaluation of the LCsy; for highly toxic compounds. To date, the
assessment of the toxicity of chemicals has utilized the approach
for which multiple concentrations are simultaneously tested. In
a rapid assessment approach, it may be desirable to quickly
approximate the LC;,, using fewer organisms and a small amount of
toxicant. This paper proposes the use of one concentration of a
chemical, and one group of animals in a rapid analytical method
of "one-point"” to evaluate the LC;, (or any median effective
concentrations, ECs;,) of toxic compounds in hydrobionts of
different taxa. This recently proposed method of Frumin (1991),
which uses a "one-point" measurement approach for calculating an
LDgy, is based on the Gauss normal distribution law. This method
has not been evaluated for hydrobionts although it has been
applied to a variety of xenobiotics in mammals.

MATERIALS AND METHODS

As test-objects, the following animals were used. Adult specimens
of tubificid worms Tubifex sp., (Olygochaeta, Tubificidae),
freshwater snails Lymnaea stagnalis and Planorbis corneus
(Mollusca; Gastropoda), Asellus aquaticus (Crustacea; Isopoda),
midge larvae Chironomus riparius (Diptera; Chironomidae), common
carp young-of-year (YOY) Cyprinus carpio (Pisces; Cyprinidae),
bream YOY Abramis brama (Pisces; Cyprinidae), perch YOY Perca
fluviatilis (Pisces; Percidae), and mozambique tilapia Oreochromis
mossambicus (Pisces; Cichlidae) 4 to 5 months old. The experiments
were conducted using static-replacement of water once every 24
hours, following accepted methods (U.S. Environmental Protection
Agency, 1975). All test concentrations and controls were performed
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using well water for media preparation. Standard water
characteristics were as follows: Ca++ content 40 mg/l, oxygen
content 6.5 to 8.0 mg/1l, pH 7.8 to 8.1 and temperature from 17 to
21 C (22 - 24 C in the experiments with tilapia). The experiments
were carried out in glass or plexiglas aquaria with volumes
ranging from 100 ml to 30 1, depending on the size of the
experimental animals. The following chemicals were tested using
both the typical approach of LC;, determination and the "one-point"
method: DDVP (Dichlorvos, 97 % active ingredient), Chlorophos
(Dipterex, 80 % technical preparation), Carbophos (Malathion, 40
$ emulsion) (all organophosphorus insecticides), polyaromatic
hydrocarbon naphthalene (technical grade), and cadmium sulfate
(reagent grade). Nominal toxicant concentrations were calculated
based upon the percentage active ingredient; cadmium concentration
was based on the Cd++ ion concentration. Acetone was used as the
carrier solvent for the pesticides and naphthalene. Cadmium
sulfate was predissolved in distilled water. The solvent
concentrations in test waters did not exceed 0.0l % of volume.
The LC,, values were calculated following Litchfield and Wilcoxon
(1949) and compared with the values calculated following Frumin's
(1990) "one-point” method. For these LCs, calculations, we propose
to use the following equation:

LCy = LCD /(1 + 0.2 K) (¢D)

The terms in the equation (1) are: LCp is the concentration at
which an effect with a given probability, p, is observed. The
coefficient "K" is a normalized deviation (ND); the coefficients
are presented in Table 1. The ND is dependent on the number of

Table 1. Values of the coefficient k in the equation (1).
Number of animals in which any desirable effect was
evident

Nunher

of ani-

mals in

group 1 2 3 4 5 6 7 8 9

5 -0.842 -0.250 0.250 0.842

6 -0.967 -0.428 0.000 0.428 0.967

7 -1.067 -0.565-0.180 0.180 0.565 1.067

8 -1.151 -0.680-0.319 0.000 0.319 0.680 1.151

9 -1.216 -0.764-0.432-0.139 0.139 0.432 0.764 1.216

10 -1.290 -0.850-0.530-0.260 0.000 0.260 0.530 0.850 1.290

test animals and the proportion of test animals affected by the
toxicant. If more than 10 animals are used in an experimental
group, "K" is determined using, for instance, normalized distribu-
tion tables, such as found in Bolshev and Smirnov (1983), where
"K" values are given for specific normal distribution functions.
For calculating LCs;, standard error values (m), we propose the
following equation:

m=0.2 LGy / V1 (2)

where "n" is the number of test animals in the experimental group.
Confidence intervals for an LC,;, may be calculated using Student's
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coefficients (t) for P = 0.05 and £f = n - 1. The equation is as
follows:

LGyt mt = LCp /(1 + 0.2 K) £ 0.2 LC;, £ /Y1 3

These equations as well as the method itself were described in
more detail in Frumin (1991).

RESULTS AND DISCUSSION

The comparative LC;, values of toxicants tested by both methods are
listed in Table 2. These data show that in 25 % of the tests, the
values from both methods are essentially equivalent. Twenty-nine
percent of the tests yielded differences of 5 to 10 %, 21 % showed
differences from 10 to 20 %, and the remaining 25 % yielded
differences exceeding 20 %. In any case, the differences between
the two methods in calculating an LC,, were within 2.5 times the
LC;, estimates; this degree of similarity in test results is
considered within the range of acceptable variability in static
toxicity tests. Thus, this proposed method allows one to rapidly
determine an effect concentration to within at least the same
order of those tests using multiple concentrations. The results
of our study show that by using the proposed express method of
"one point", one may quickly evaluate both the median lethal
(effect) concentrations, with standard error, and confidence
intervals. The benefits of using this method are that a minimal
number of test animals and lesser quantities of chemicals are
required.
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