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Abstract
Male albino rats were exposed to gamma irradiation alone or after

either oral daily adminstration of 50 or 100 mg kelthane for 3 succes-
sive days; or daily administration of 200 mg kelthane mixed with food
per kg body weight for 3,6 and 12 weeks. Relative spleen weight and
certain hematological values were determined. Significant decrease
could be estimated in relative spleen weight due to exposure only to
gamma irradiation significant increase was recorded due to treatment
with 50 and K)0 mg kelthane. The data obtained on hematological levels
revealed insignificant changes in erythrocytic counts and hemoglobin
concentration due to exposure to gamma irradiation and/.or kelthane
treatment. Significant decrease was recorded in hematocrit value either
for successive 30 days or due to exposure to gamma irradiation after
treatment with kelthane for short and long term periods. Leucocytic
counts showed significant decrease for all animals groups.

Introduction

Human beings are exposed to different sources of radiation some of
these are natural as cosmic rays and other result from medical practices,
occupational at atomic energy installations and man - made sources
used in daily life. Human - beings are also exposed through their entire
life to atmospheric contaminates, water pollutants and toxic residues in
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food. Pesticide residues constitute enormous source of contamination to
the food and environment. Changes in relative organ weights are of
interest for toxicological studies (Treon et al., 1955).

Exposure of experimental animals to Y~i r radiation or
organochlorine pesticide result in reduction of erythrocytic counts, total
leucocytic counts, hemoglobin concentration, hematocrit value and total
cellularity of spleen (Mackova & Brezani, 1998; and Mandal & Lahiri,
1989). The present work deals with the effect of whole body gamma
irradiation of rats for a short or long term, with a commercial
organochlorine miticide "Kelthane" which is used in agricultural pest
control in Egypt. The relative spleen weight and the hematological
values evaluated.

Material and Method

Male albino rats (Rattus Norvegicus) weighing from 100 to 120 g
were used as experimental animals.

Kelthane: commercial emulsifiable concentrate containing 85%
active kelthane technically produced by Rohm and Haes Company,

Philadelphia, Pa, USA. was used.

Seven animals groups were categorized as follows:

Group I: Serves as normal control.

Group II: The animals were subjected to whole body irradiation at
the dose 6.5 Gy using cesium - 137 Gamma Cell - 40 at dose rate of
0.82 Gy/min.

Group III: The animals were fasted and then orally administered
with daily dose of 50 or 100 mg kelthane per kg body weight for 3
successive days.

Group IV The animals were treated with a daily dose of 200 mg
kelthane (1/4 LD50) /kg body weight for 3,6 and 12 weeks. The
Kelthane was mixed with food and fed to rats with care to ensure total
consumption.

Group V & VI: The animals were treated with kelthane as in groups
IV & V the subjected to whole body y- irradiation as in group II 24 hr
after the last dose of kelthane treatment. After 3 days of irradiation the
animals were weighed, dissected and blood samples and weighted.
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Group VII: 12 animals were administered daily 200 mg kelthane
incorporated in food for a time period of 9 weeks then 6 animals were
dissected after 24 hr and the other after 3 weeks of the last dose. Blood
samples were taken and the spleen were removed and weighed. For
hematological picture studies, blood counts, herrlbglobin concentration
and haematocrit value were determent according to Dacie and Lewes
(1984).

Results and Discussion

Organ weights provide a measurable index of breakdown and repair
after irradiation (Alexander 1954). Table I illustrates the effect of whole
body gamma-irradiation on the ratio spleen to body weight in rats not
treated or pretreated with kelthane for short and longterm periods.
Exposure to gamma irradiation alone or when proceeded with kelthane
treatment, caused significant decrease in spleen /bodyweight ration, oral
daily administration of 50 mg or 100 mg kelthane / kg body weight for
successive three days caused significant increase in relative weight of
spleen. Daily administration of 200 mg kelthane mixed with food / kg
body weight for 3 weeks showed as well significant increase in relative
spleen weight, while feeding over 6 & 12 weeks on contaminated foods
showed non significant changes. The decrease in spleen/bodyweight
ratio due to radiation agrees with Abdel - Motal (1985) who observed a
decrease in the spleen weight after 8 - gy gamma irradiation. The
hematological value for different animal groups are presented in Table
II. Exposure to gamma - irradiation and/or kelthane resulted in non
significant decrease in erythrocytic counts. A significant decrease in
hemoglobin concentration was observed in animal group which was
daily treated with 200mg kelthane for 12 weeks followed by exposure
to gamma irradiation while other groups showed insignificant changes.
Hematocrit values showed insignificant decrease due to exposure either
to gamma irradiation alone, after daily treatment with kelthane alone at
the doses 50 mg for successive three days or after daily feeding with
200 mg for 3, 6, and 12 weeks, orally daily administration with 100 mg
/ day for three successive days showed significant decrease. Combined
exposure to gamma irradiation and kelthane caused significant decrease
in the hematologic values. Expoure to gamma irradiation and /or
kelthane revealed significant decrease in leucocytic counts in all animals
groups. The present finding were in accordance with other authors
(Abdel - Motaal 1985 and Komarova 1976). Asano et al (1988)
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reported that hematological changes as decrease in measurements in
erythrocytes and leucoyte counts, hematocrit value, hemoglobin
concentration persisted through our four weeks after radiation doses at
2.5, 5 & lOGy. Insignificant decreases in erythrocytes counts may be
due to longer life span (120days) of the red blood cells as explained by
Roushdy et al (1970). Mandal et al., (1989)found reduction in total
erythrocyte counts, hemoglobin and total cellularity of spleen as a
response to oral administration of the organochlorine pesticide
"Chlorodane" to blueroch pigon for one week. Iranov (1986) reported
that the combined effect of the organophosphorus insecticide
"trichlorofon" and gamma irradiation was accompained by suppression
of lymphopoieses. The study of prolonged feeding on kelthane
contaminated food (Group VII) revealed non-significant changes in
relative spleen weight, erythrocyte counts, hemoglobin concentration,
and haemotocrit value. Leucocytic counts significantly decreased (2.82
4-0.11 x 103/ uL) then increased after 3 weeks of termination of the
treatment (3.42 + 0.09 x 103 /uL.

Table I: Effect of whole body gamma irradiation and / or exposure to
kelthane on spleen / body weight ratio.

Animals
Groups

Control

Y-
irradiated

Treated
with

kelthane
treated
with

kelthane

+ Y-
irradiation

non-treated
with

kelthane

0.3±
0.50
0.3±
0.05

treated with
kelthane for
short time

50 mg

0.34±
0.02

0.23±
0.01

50 mg

0.04±
0.03

0.21 +
0.02*

treated with kelthane
for long time

3 weeks

0.47+
0.09*

0.16+
0.03*

6 weeks

0.31±
0.04

0.23+
0.02

12 week

0.28+
0.08

0.27t
0.02

Data presented are mean of 6 animals + Standard error.
* Significant differences from control at P < 0.05 & 0.001
** Significant differences from control at P < 0.01
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Table II : Effect of whole body Gamma Irradiation and/ or Exposure
to kelthane on Hematological Picture

Arimsfc
Groups

I (control)

II (irrad.)

HI (a)
Kelthane

treated

IV(b)
kelthane
treated

v<a)
Kelth+ irr.

KeStane
cha(a)or
exposure
period^

50 mg/Kg
lOOmg/Kg

3 weeks
6 weeks
12 weeks

50 mg/kg
lOOmg/kg

I'irytlrocyticccut
xK/VuL

4.47 ±0.1

4.21 ±0.14

4.34 ± 0.08
4.185 ±

0.16

4.14 ±0.15
4.28 ± 0.08
4.12 ±0.22

4.205 ±
0.13

4.3 ±0.06

Haemato^uolii
ctirertration

un
(m^KKknO

13.37 ±
0.59

12.70 ±
0.38

13.06±0.46
12.63 ±
0.46*

12.5 ±0.26
12.94±0.32
12.31+0.31

12.25 ±
0.59

12.13 ±
0.33

Heamtnxxtvake

36.98 ±
0.48

33.78 ±
1.32

34.5 ± 0.99
30.5 ±
1.06*

35.67± 1.11
36.17±1.81
36.67±0.88

32.17+
0.94*

30.57 ±
1.05*

Leucocyticcoirtsx

3.68 ±0.19

1.36 ±
0.15*
2.69 ±
0.20*
2.85±
0.12*

3.13±0.14*
3.04±0.13*

2.35 ±
0.19* *
1.41** +

0.11
1.29** ±

0.20
1.39** +

0.10

Data presented are mean of 6 animals + Standard error.
* Significant differences from control at P < 0.05 & 0.001
** Significant differences from control at P < 0.01
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