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It has been demonstrated in investigations on quails that
fenitrothion causes important changes in the bleod mor-
phology of these birds, appearing much earlier in males
than in females (Gromysz-Katkowska and Szubartowska 1991).
According to the authors, this difference is connected
with the high endogenous testosterone level in males,
causing a quicker rate of fenitrothion +transformation
to more toxic metabolites. It may, therefore, be sup-
posed that animals with a low metabolic rate may be resi-
stant to the toxic influence of fenitrethion. It seemed,
therefore, useful to determine the toxicity of this sub-
stance in frogs by establishing the LD value. The que-
stion arises, moreover, whether animals in which sexual
gctivity is limited to a relatively short period of sea-
sonal reproduction, show different reactions tfo the poi-
son independent of sex. For solving these problems it
was decided to evaluate the influence of fenitrothion on
the blood picture of the frog Rana temporaria L. males
and females in the autumn-winter season.

MATERIALS AND METHODS

The experiments comprised 132 Rana temporaria L. frogs
(66 males and 66 females) weighing 21-56 g. Animals of
each sex were divided into 6 groups of 11 individuals,
one control and 5 experimental ones. Owadofos liquid 50
was used as the sourcce of fenitrothion. Fenitrothion,
as an agqueous suspension, was administered to frogs at
100, 500, 1000, 2000, and 3000 mg/kg of b.w. via the
dorsal lymphatic heart.

The LD g _Was determined using the meethod of Trevan and
that ofCReed and Muench (Jeske 1955).

Cholinesterase activity (pM/ml/hr) was determineed ac-
cording to Hestrin s method as modified by Juszkiewicz
(Juszkiewicz 1966).

Three hours after administration of the pesticide the
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erythrocyte (RBC) and leucocyte (WBC) counts were deter-
mined by the chamber method in Natt-Herrick s diluting
solution (Natt and Herrick 1952), the haemoglobin level
(Hb) by the cyanmethaemoglobin method of Drabkin and
haematocrit (Hct) by the micromethod. The erythrocyte in-
dices were calculated: mean RBC volume (MCV), mean haemo-
globin content in the erythrocyte (MCH), and mean haemo-
globin concentration in the erythrocyte (MCHC) after Win-
trobe (1956). Reticulocytes (R) were counted per 1000 red
blood cells on smears. These smears were preparated from
the fresh blood samples stained immediately after collec-
tion with cresyl brilliant blue (Pinkiewicz 1971). The
percentage composition of the WBC was determined on
smears stained by Pappenheim s method. The number of
erythroblasts (Et) per 1000 red blood cells was deter-
mined on the same preparations. 0On the basis of the
leucocyte count and their percentage composition the
absolute values of the particular forms of white blood
cells were calculated. The leucocyte index (WBCI) was
calculated from the formula of Stankiewicz (1973).

The results were subjected to statistical analysis by
Student s t test for independent data. A statistically
significant difference was assumed p < 0.05 (Oktaba and
Niedokes 1980).

RESULTS AND DISCUSSION

According to Trevan’s method the LD5 of fenitrothion in
male and female <frogs was 2400 gnd 2220 mg/kg b.w.,
respectively. The LDSO according to the method of Reed
and Muench was 23427 and 2182 mg/kg b.w., respectively.

The LD5 values indicate that fenitrothion is 1less toxic
to frogg than to quail (55.6 mg/kg b.w., Grtin et al.1982),
and mammals (242-740 mg/kg b.w., Gaines 1969, Rusiecki
1973, Byrdy et al. 1976, Kagan et al. 1977).

Edery and Schatzberg-Porath attribute the low suscepti-
bility of frogs to organophosphorus insecticides to

the very rapid detoxication. The cause of the resisti-
vity of frogs to poisoning may be the lower affinity
of cholinesterase to the organophosphorus inhibitors

(Kossakowski 1974). It should also be noted in frogs
hypoxia, characteristic for organophosphorus pesticide
poisaning 1is probably less intensive because o0f their
skin respiration. Moreover, the toxicity of pesticides
depends on the rate of their metabolic transformation
and the kind of metabolites formed (PrzeZdziecki 1976).
One may, therefore, suppose that the metabolic processes

in frogs are slow and the metabolites formed are of low
toxicity.

The activity of cholinesterase was lower in frogs after
doses of the fenitrothion (Table 1).
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Table 1. The activity of cholinesterase in the frogs
after poisoning with fenitrothion

Doses of 7

fenitrothion + ?

in mg/kg b.w. x - SE s

Control 54.87 { 1.50 54.69 X 1.97
100 48.79 = 1.043 52.32 1.12,
500 44.47 7 0.63] 44 .66 ; 0.764
1000 36.32 7 1.024 39.13 1 0.60g

2000 32.34 % 0.80 34,73 1 0.74

¢ p<go.01; ¢p<o.001

Similar changes were observed in frogs after acute poi-
soning with Foschlor. In frogs after repeated contacts
with a therapeutic dose of this pesticide no changes were
noted in the ChE level (Szubartowska et al. 1983).

The administration of fenitrothion resulted in a dose-
-dependent fall in erythrocyte counts in both male and
female frogs (Table 2, Fig.1).

Similar results were obtained with fenitrothion in the
pigeon (Mandal and Lahiri 1985) and in the quail (Gromysz-
Katkowska and Szubartowska 1991). According to the former
authors, the fall in red cell count is caused by haemor-
rhaging produced by 1lesions in the vascular wall. The
fall in red cell count in the frog was also attributed to
vascular haemorrhaging.

The haematocrit and haemoglobin values were lower 1in
treated than control animals (Table 2, Fig.l). The de-
crease 1s believed to be result of haemorrhaging and
compensatory dilution (make up of fluid volume) from body
tissues.

The content of reticulocytes and erythroblasts increased
after the 100 mg/kg b.w. dose and decreased after higher
doses (Table 2, Fig.2). At the 100 mg/kg b.w. dose the
increase offset the 1loss of red blood cells produced
by haemorrhaging, but the haemopoietic system was unable
to compensate for these losses at higher doses of fenitro-
thion.

A decrease in erythrocyte volume, MCV, at doses above
100 mg/kg b.w. occurred and is believed to be defence
reaction to the toxic agent. The reduction in volume
results in a more rounded cell, thus limiting the area
exposed to the agent. Similar changes were noted in frogs
after application of trichlorfon and Ekatin (Gromysz-
Katkowska and Szubartowska 1986, Szubartowska 1990).
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Figure 1. Effect of fenitrothien on the erythrocyte
number, haematocrit wvalue and haemoglobin
level in the frogs
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Figure 2. Effect of fenitrothion on the reticulocytes
and erythroblasts content and the MCV 1in the
frogs

The enlarged erythrocyte volume after the 1000 mg/kg b.w.
dose appeared to be a result of the rounding process
giving rise to erythrocyte swelling. The swaollen cells
are believe to be eliminated after bursting as bare
nuclei were observed in the blood smears of this group.
Similar effects were observed in frogs poisoned with
other organgphosphorus agents such as trichlorfon and

Ekatin (Gromysz-Katkowska and Szubartowska 1986, Szubar-
towska 1990).

After the +two lower doses (100 and 500 mg/kg b.w.),
the 1leucocyte count was depressed and lymphopenia and
neutrophilic granulocytosis were observed (Table 3, Fig.3).

These changes are the result of thee 1lytic influence

of the pesticide on the cell membrane. Lymphocytes seem
to be particularly susceptible to fenitrothion resulting

120



th fenitrothion

poisoning wi

frogs after

in the

of the white blood cell system

Values

Table 3.

2000

1000

o
o
[T

Doses of fenitrothion in mg/kg b.w.

o
o
—

Control

Sex

Parameters

in

thous/mm>

+ 1
I X

x Yo

+1

+ 1
I X

+ 1
1

0.911
1.209
.320
333

oo

+i+1 +1+1

~ I~ 5 LN
M ~ o
Mo NN
—f
T O
MO N O
N - o —~
~NO O <
— o~ oo

+ 1+ +1+1

— P~ [s ol awl
N — M~ <

NN nwn
—

1

141 i+

™~ ™M MM
— O\ [Fa g Nel

oo <t <
-

o or B o+
o
wn —
D -
+ =
=~ o
2 o
o £
o +
3 5
D D
2 =

v o

.253
476

oo
+1+1

oo
O MY

M <

378
479

oo
+id

2.89
3.30

0.190
0.170

+1+1

DM
O o

N —

Eosinophils

121

0.062
0.105

+1+1
@D "
N ON
MO

oo

d
?

Basophils

0.048

0.067

.
.

.146°

.173°

Lymphocytes
Monocytes

.185°
.276°

oo

+1+1

™~ <t
[ea i TaY
O~

NN

1336
.084°

oo

+i14+1

1.938
2.028

WBCI

by <0.02, %p<o.01, Y <o.000

3 < 0.05,



%04 240 160+
220 J bt 140
200-| :

1204
188

160 100

140 80—

120~ 60
100

40
80+

auj
; R : s Hil Sik
Leucocytes Neutrophils Lymphocytes

CONTROL B 100 mg/kg bw. [£) soamg/ig bw. BB 1000 my/kg bw. 2000 mg/ kg bw.

20+

SAANNNNRNRNANNY

i

Figure 3. Effect of fenitrothion on the leucocytes,
neutrophils and 1lymphocytes number 1in the
frogs
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Figure 4. Effect of fenitrothion on the eosinophils and
monocytes number and the white blood cell index
value in the frogs

in significantly diminished numbers. This mechanism was
described in the pigeon by Mandal and lahiri (1985).
The 1increased neutrophil count, on the other hand, is
probably the result of intensive granulopoiesis stim-
ulated by the disintegration products of the blood cells
(Bogdanik 1963, Stankiewicz 1973, Gromysz-Katkowska et al.
1981).

After the two highest doses of fenitrothion (1000 and
2000 mg/kg b.w.) an increase in leucocyte count was
observed with slight neutrophilic granulocytosis, marked
lymphocytosis and eosinophilia (Table 3, Figs 3 and 4).

These changes are seemingly connected with the stressful
action of fenitrothion.

Marked monocytosis was noted after all pesticide doses
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(Table 3, Fig.4). It is probably the result of enhanced
activity of reticuloendothelial system in response to
the pathomorphological changes in the tissues (Stankie-
wicz 1973).

Fenitrothion in 100 and 500 mg/kg b.w. doses caused a
marked increase in the leucocyte index, whereas in 1000
and 2000 mg/kg b.w. ddoses it only slightly affected this
value (Table 3, Fig.4).

It may be affirmed on the basis of the changes in the
leucocyte system that the reactions characteristic for
siress are in frogs less pronounced than in birds in-
toxicated with the same pesticide.

Similar values of LD and almost the same changes in
ChE activity and morphology of the blood of males and
females indicate, that in autumn-winter season reaction
of the frogs to poison is independent of sex.
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