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The problem of chronic intoxication due to pollution
of soil, water and plants by pesticides used in agri-
culture has become of ever~increasing importance in
recent years. Poisoning of this kind often affects a
very large number of animals, causing serious economic
losses. Such intoxication is also dangerous on account
of the fact that it may take place accompanied by
indistinct clinical symptoms, making diagnosis and
treatment difficult and being capable of leading to
irreversible pathological, morphological and physio-
logical changes in various tissues, and also in the
peripheral blood,

As can be seen from a review of relevant literature,
studies so far made on the effect of long-lasting ad-
ministration of trichlorfon on the blood picture have
been carried out on mammals only (Gibel et al., 1973;
Machemer, 1981).

It therefore appeared useful to examine changes in the
blood morphology of quails repeatedly intoxicated with
small doses of this insecticide.

MATERTAL AND METHODS

Studieswere made on 108 birds at the age of 6 weeks,
weighing from 100 to 130 g. The quails were given
trichlorfon per os daily for 20 days, in. the form of

a solution in Ringer’s fluid, in doses of 5 mg/kg body
weight., Hematological determinations were made on the
5th, 10th, 15th and 20th day of intoxication and on
the 5th, 10th, 15th and 30th day after arrest of the
pesticide treatment. The control group were given
physiological saline solution.

Three hours after administering the pesticide or fluid,
the number of mrythrocytes (BRBC) and leucocytes (WBC)
were determined in blood taken from the brachial vein,
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using the chamber method with Natt-Herrick diluting
fluid (1953), while hemoglobin level (Hb) was deter-
mined by the cyanmethemoglobin method, and hematocrit
value (Ht) by the micromethod. Mean corpuscular volume
(MCV) was calculated in accordance with the formula
given by Wintrobe (1956). The percentage of leucocyt-
es was defined on smears stained by Pappenheim’s method.
The number of erythroblasts per 1000 erythrocytes was
determined on the same preparations. Osmotic resist-
ance of erythrocytes was determined by the method given
by Pawelski (1971).

The results obtained were statistically analyzed, using
the Student-t test for independent data. The value

p < 0.05 was taken as a statistically significant
difference (Oktaba and Niedokos, 1980).

RESULTS AND DISCUSSION

It was found that administration of trichlorfon in
doses of 5 mg/kg of body weight/24 hours significantly
lowered the number of erythrocytes up to the 10th day
of studies. On the fifth day the decrease in the number
of erythrocytes was 20.8%, and on the 10th day 21.0%.
In successive measurements, on the 15th and 20th day,
an insignificantly lower value of this parameter was
found, respectively by 11.0% and 7.7%.

After arrest of the pesticide treatment the number

of erythrocytes exhibited only slight fluctuations in
relation to the number of these blood parameters in
the control animals (Table 1, fig. 1).

Hemoglobin level fell to a statistically significant
degree on the fifth day of studies, by 14.4% (p < 0.02).
In successive measurements hemoglobin content in the
experimental birds was respectively 6.8%, 18.6% and
21.1% higher than in the control birds (p < 0.001. in
all cases). After arrest of the pesticide treatment,
hemoglobin level was 15.9% higher on the fifth day

(p< 0.01) than in the control. No significant changes
in this index were found in further determinations.

Hematocrit values were significantly lower only on

the 5th day of administering the preparation, that is,
by 21.1% (p < 0.001). Changes in hematocrit values did
not exceed 5.5% and were not statistically significant
from the 10th day to tlie end of the experiment.

A significant increase in erythroblast content was
found on the 5th and 10th day of intoxication, of

respectively 221.7% (p < 0.05) and 147.4% (p < 0.01).
On successive days of studies the contents of these
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Figure 1. Changes in the erythrocyte system in
Japanese quail poisoned by small doses
of trichlorfon.

blood cells decreased insignificantly below the control
value and rose again on the 15th and thirtieth day

af ter arrest of the pesticide treatment, by respectively
79.4% and 75.4% (in both cases p< 0.05).

Mean corpuscular volume exceeded control value by 18.8%
only on the 10th day of intoxication, while no sig-
nificant changes in the value of this index were found
in the other determinations made.

Mininum osmotic resistance of erythrocytes in the
experimental animals was lower than in birds in the
control group. The lowest resistance was shown by
erythrocytes on the 10th day of intoxication (0.75%
NaCl). After arrest of the pesticide treatment the
osmotic resistance of erythrocytes remained slightly
lowered for the whole period of the experiment.

A significant increase of 108.0% in the number of leuco-
cytes was not found until the 10th day of trichlorfon
administration. On successive days of intoxication the
number of leucocytes increased by respectively 165.0%
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Figure 2, Changes in leucocyte system in
Japanese quail poisoned by small
doses of trichlorfon.

and 144.0% (in all cases p < 0,001). After arrest of
the pesticide treatment an increased number of leuco-
cytes was maintained, by respectively 92.9% on the 5th
day (p < 0.001), 32.1% on the 10th day (NS), 37.2% on
the 15th day (p < 0.001) and 38.4% on the thirtieth
day of studies (p < 0.001)(Table 2, fig. 2).

The number of neutrophils increased significantly from
the 10th day of intoxicating the birds, and was 89.9%

greater during this time (p < 0.01). In the other two
measurements the value of this parameter exceeded the

value for the control group by 165.7% and 120.4%

(p < 0.01; 0.02).

A significant increase in the number of eosinophils was
also noted on the 10th, 15th and 20th day of studies,
by respectively 152.5%, 246.0% and 65.5% (p < 0.02;
0.02; 0.05).

As regards the number of basophils it was found that
there was a tendency to increase during the course
of intoxication and the number was maintained on a
higher level after arrest of the pesticide treatment.
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The number of lymphocytes increased significantly by
111.8% on the 10th, by 151.9% on the 15th and 162.5%

on the 20th day of intoxication (in all cases p<{0.001.
After arrest of the pesticide treatment the number of
lymphocytes in different measurements continued to
exceed the control value, by respectively 129.5%

(p § 0.001), by 21.4% (NS), by 45.6% and 42.6%(p <0.01;
0.01). :

Significant increase in the number of monocytes was
found from the 10th day of intoxicating the birds

with the pesticide: the figure was respectively

100.7%, 182.8% and 119.5% (in all cases p < 0.01).

Af ter arrest of the pesticide treatment the number of
monocytes did mnot differ significantly from the control
value up to the 15th day, but on the 30th day the
number of these blood cells was found to be 69..4%

higher (p < 0.05).

Intoxication over a period of twenty days with tri-
chlorfon in doses of 5 mg/kg bogy weight caused a large
number of changes in the quails erythrocyte system.

The decrease in the number of erythrocytes observed

on the 5th day and maintained up to the 10th day would
appear to be caused by the hemolyzing action of success-
ive doses of the pesticide. The oldest erythrocytes and
their early developmental forms appeared most predispos-
ed to disintegration, as is indicated by the comsider-
able decrease in erythroblast content. During this
period the osmotic resistance of erythrocytes decreased.
Increase in the number of erythrocytes and their minimal
resistance was observed in successive measurements,
which is most probably the result of the appearance in
the peripheral blood of a considerable number of young,
but already mature, erythrocytes, which are characteriz-
ed by relatively great resistance to hypotonic fluids.
The rapid return of hematocrit value to the control
level, despite the still reduced number of erythrocytes,
also points to the presence of the young forms of these
blood cells, or possibly of swollen erythrocytes as

the result of the action of trichlorfon.

Hemoglobin content in complete blood decreased during
the initial intoxication period (5 days), then
distinctly increased after successive doses of the pre-~
paration, and when these were no longer given quickly
decreased to a value close to the control. This incre-
ase is probably due to the hemolyzing effect, already
reffered to, of the pesticide, with simultaneous reduced
capacity of the organism to metabolize it. The changes
found in hemoglobin level after a single or repeated
intoxication with large doses of trichlorfon suggest
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that this interpretation is correct. In these cases
the insecticide causes the reserve phenomenon, reducing
hemoglobin level in both complete blood and in plasma
( Gromysz-Katkowska et al., 1981; Szubartowska, 1983).
In acute intoxication, when the insecticide exerts a
primarily stress-forming effect on the organism, it
also simultaneously causes an increase in haptoglobin
(Grzybowski et al., 1968; Richter, 1975) which binds
the hemoglobin of the plasma (Laurel and Nyman, 1957).
The small doses of trichlorfon given in the present
study may be assumed not to have a stress-forming
effect and the changes observed in the erythrocyte
system are the result only of the toxic effect of this
pesticide. This is shown by the results of studies
by Ali and Shakon (1981) who obtained a decrease in
the level of erythrocytes and hemoglobin with chronic
intoxication of rabbits with malathion, and increased
umtean erythrocyte volume, with absence of changes in
other hematological parameters.

Changes in the leucocyte system after repeated admin-
istration ol small doses of trichlorfon were manifest-
ed in the form of leucocytosis, with neutrophilia and
lymphocytosis, In turn trichlorfon administered in
doses of 15 mg/kg of body weight for two weeks caused
leucocytcosis as the result only of great neutrophil
granulocytosis (Stieglitz et al., 1974). It must be
pointed out that this was a dose three times greater
than that used in our studies and possibly acted as

a chemical stressor, since neutrophil leucocytosis is
characteristic of activation of the pituitary-adrenal
axis. The increased level of catecholic amines causes
disintegration of mneutrophils, and the products of
their disintegration stimulate granulopoeisis
(Bogdanik, 1963).

Chaitov et al.(1975) found, with repeated intoxication
also with small doses of the pesticide Anthio, differ-
ent changes, namely leucopenia.

As stated by Lawkowicz and Krzemiriska-l.awkowiczowa
C1960) leucocytosis, forming the result of increase
of both neutrophils and lymphocytes, occurs in cases
of slight increase in adrenaline level. ' In view of
these authors’ statement it may be taken that intox-
ication of quails with small doses of trichlorfon
leads to a slight increase in adrenaline level and in
consequence to neutrophil and lymphocytic leucocytosis,
After arrest of the pesticide treatment the number of
leucocytes was maintained on a higher level. During
this time the neutrophil content was only slightly
greater, but the number of lymphocytes significantly
exceeded the control value. The persistently
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increased number of lymphocytes in the present experi-
ments is confirmed in studies on chronic intoxication
of rats with chlorfenvinfos (Klukowska, 1976).
Intoxication for 6 months with this pesticide led to
leucocytosis combined with neutropenia and lympho-
cytosis., The recently described changes in the leuco-
cyte system may be due to stimulation of lymphatic
tissue or even to its leucaemic neoplastic proliferat-
ion as the result of the long period of treating the
animals with the pesticide. The neoplastic changes
found in mice by Gibel et al., (1971) after the animals
had been treated with trichlorfon, also for a period
of six months, would seem to provide support for this
interpretation. In chronic pesticide intoxication it
is a question of the destructive effect of preparations
on the membrane of lysosomes CGiermaziak, 1973;
Giermaziak et al., 1975). According to the neoplastic
hypothesis put forward by Allison, the enzymes liberat-
ed from these structures attack their own cells,
causing changes in the chromosome genome. As a result
of these processes the normal cell is transformed into
a neoplastic cell (Stankiewicz, 1973).
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