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ABSTRACT

This study was investigation effect of Cobalt radiation on liver of Wistar rats. The results showed
that the use of different levels of dosage dependent changes in different parts of the liver tissue.
On the first day after the irradiation the animals were very lethargic. Areas of necrotic
hepatocytes and cell swelling were seen in G3 and G4. But in the group 4 severe congestion was
seen. Also pathological study of spleen was showed that necrosis in some parts of the spleen in 3
exposed groups and fibrinoid degeneration in the central splenic veinin group 4.
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INTRODUCTION

Co-60 is used medically for radiation therapy aplants and as an external source of radiation
exposure. Combination of surgery, chemotherapyradition treatment are the mainstay of the
modern cancer therapy [1]. Studies from exposedamuamd animals indicate that radiation from
cobalt can affect a wide variety of tissues witbager levels of cellular divisions , [2], Necrosis
and inflammation were the key features of high doadiation injury. Exposure to the
moderately low doses of cobalt 60 radiation haslted in decreased body weight.

Radiation may be used as adjuvant or primary thyerapa variety of tumors in the chest,
abdomen and pelvis. Therapeutic radiation affeat¢ only malignant tumors but also
surrounding normal tissues. The risk of injury degse on the size, number and frequency of
radiation fractions, volume of irradiated tissueyation of treatment, and method of radiation
delivery. Combination of surgery, chemotherapy eattlation treatment are the mainstay of the
modern cancer therapy [1]. Studies from exposedamuamd animals indicate that radiation from
cobalt can affect a wide variety of tissues witkager levels of cellular divisions [2], Necrosis
and inflammation were the key features of high doadiation injury. Exposure to the
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moderately low doses of cobalt 60 radiation haslted in decreased body weight [3]. High-
energy electromagnetic radiation emitted by certamfionuclides when their nuclei transition
from a higher to a lower energy state. These rayse thigh energy and a short wave length.
Gamma rays penetrate tissue farther than do betalpbra particles, but leave a lower
concentration of ions in their path to potentialpuse cell damage. Patients with breast cancer,
the combination of lumpectomy and radiation therapyprimary treatment has become more
commonplace. Studies from exposed human and aninditsate that radiation from cobalt can
affect a wide variety of tissues particularly thaggh greater levels of cellular turnover and
divisions also expose to the Moderately low doséscabalt-60 radiation has resulted in
decreased body weight and organ weight [4-6].

In this study, we investigated the effect of diéfer level of cobalt radiation on liver of rat.
MATERIALSAND METHODS

At first 20 rats were divided to 4 groups.

G1) First group as control group did not receivg adiation,
G2) was irradiated with 5 Gy,

G3) was irradiated with 7.5 Gy,

G4) was irradiated with 12 Gy.

Animals were housed under standardized conditionsight and temperature. A commercially
prepared diet and clean drinking water were pravidd libitum. The rats were anesthesized
with an intraperitoneal injection of mixture of ketin ( 80mg/kg) and xylazine ( 8 mg/kg ) prior
to irradiation. Rats were randomly divided into f@uoups (n=15/group) and three groups were
irradiated with 5 Gy, 7.5 Gy and 12 Gy, on the {ghaody for 10 to 15 minutes. The first group
served as normal control. Irradiation was perfortiedugh the use of cobalt 60 rays with the
device from a Canadian company Tretron, model RRpbalonging to the Cancer treatment
center of Omid hospital, in Urmia. The cobalt raidia was administered to the body using a 250
kv orthovoltage system. A custom designed posmigrdevice based on the standard steriolactic
frame was used so that 15 animals could be sinedissly irradiated. Dosimetry was performed
by implanting lithium fluoride thermoluminescentsimeters into various areas. The corrected
dose rate was determined to be 205/69c GY/min aadiated with a distance of 7.5 cm on the
field of 35x35 in the dorsoventrl axis.

During 30days after irradiation behavioural changes other changes, mainly on the body
surface, and lethality were recorded. The survivatg at the end of experiment were sacrificed
with carbon dioxide.

Samples for histological analysis were processedopymonly used methods. Whole lungs were
fixed in %10 formaline.

RESULTSAND DISCUSSION

Different dosages of cobalt radiation had differelmanges on liver tissue. On the first day after
the irradiation the animals were very lethargicwidwger the apparent lack of gross evidence of
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any severe effect for several days was unusualuithe fifth to sixth day following exposure
weight loss and ruffled fur were observed in grame and by eight day some of them died.
Daily mortality increased by ibto 14" day then subside. When the radiation increaseétizo
GY somewhat different pattern of illness and deathurred. The animals in this group were
severely injured by the day’3o 4".Loss of weight were pronounced and by the fiftli same

of them were dead. There was a sharp peak of ritgrthlone were survived beyond th&2
week. The animals which received the highest déseaaliation were severely dprostrated very
wet with sweat and by the second day some of thene w&iready dead by thé 8lay. All the
rats in this group died in thé'veek period. In all three groups areas of nectmjeatocytes and
cell swelling were seen (figure 1) but in the grotgevere congestion was seen. In all three
groups, some of the cells lose their nuclei ant$ @eltissue can be seen as separate Furthermore,
cell swelling occurs and the atmosphere of sinusitore expanding. Also pathological study
of spleen was showed that necrosis in some pattedpleen in 3 exposed groups and fibrinoid
degeneration in the central splenic vein in gro(fily2).

In the experience in humans that the tolerancé@fvthole liver is 30-35 Gy in conventional

fractionation, but parts of liver can be treatedhwiloses in excess of 70 Gy with three-
dimensional radiotherapy treatment planning [7]diRBon-induced liver disease (RILD), or

radiation hepatitis, is a clinical syndrome of &mic ascites and hepatomegaly occurring 2
weeks to 4 months after hepatic irradiation, begaafsvenoocclusive disease[7].In the spleen
may be irradiated to treat lymphoma, splenomegalliypersplenism. It is very radiosensitive

and lymphoid tissues are destroyed within houres @&tdose of 4-8 Gy [8-9]
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Figl: Necrosisof liver cellsinrat FIgZ f|br|n0|d degeneration in the central
(H&E X400) splenic vein in theliver of rat
(H&E X400)
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