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ABSTRACT

This study we tried to investigate the effect of Cobalt radiation in lung of Wistar rats weighing
160 to 180 gr. A total of 60 ratswere divided into 4 groups with 15 rats each.T1, First group as
control group did not receive any radiation, T2) was irradiated with 5 Gy, T3) was irradiated
with 7.5 Gy, T4) ws irradiated with 12 Gy. These findings demonstrate dosage d.ependent
changes in different parts of the lung tissue. Histopathological studies of the lung revealed
radiation-induced Edema, hyperemia can be seen in all the 3 groups and goes up as the dosage
increases. Also, the thickening of alveolar walls through penetration of unicellular e.g.
lymphocytes and macrophages are observed in animals of groups 3 and 4.
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INTRODUCTION

In patients with breast cancer, the combinatiofuofpectomy and radiation therapy as primary
treatment has become more commonplace. Studies dsgposed human and animals indicate
that radiation from cobalt can affect a wide varief tissues particularly those with greater
levels of cellular turnover and divisions also es@do the Moderately low doses of cobalt-60
radiation has resulted in decreased body weightargdn weight [1-3]:Radiation damage is
generally divided into early and late stages. Thdyestage, occurring 1 to 4 months after
treatment, is that of radiation pneumonitis. Theesiéy of radiation pneumonitis increases with
increased volume of tissue radiated [4], increaaddhtion dose, and faster rate of administration
[5-7]. Radiation pneumonitis is generally not rddgically apparent after doses less than 20 Gy
[8]. A second course of radiotherapy is more likelyinduce significant pneumonitis than the
initial course [9]* Radiation injury to the lungs does not follow amaio boundaries. It has
sharp, well defined areas of air space consolidatiah borders that conform to the radiation
portals. Less extensive radiation pneumonitis magsgnt as patchy consolidation in the
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irradiated field and when the damage is very eantyminimal in extent, manifests as
indistinctness of the pulmonary vasculature. Ramhatibrosis is generally seen in all patients
who received therapeutic doses of radiatjibf-11]

The purpose of the present tudy was to study thpadtof cobalt irradiation on the lung tissue
response to cobalt irradiation.

MATERIALSAND METHODS

Sixty adult male and female Wistar rats were usethis experiment. Animals were housed
under standardized conditions for light and temipeea A commercially prepared diet and clean
drinking water were provided ad libitum. The raterev anesthesized with an intraperitoneal
injection of mixture of ketamin ( 80mg/kg) and xzfiiae ( 8 mg/kg ) prior to irradiation. Rats
were randomly divided into four groups (n=15/groapy three groups were irradiated with 5
Gy, 7.5 Gy and 12 Gy, on the whole body for 1@%aminutes. The first group served as normal
control. Irradiation was performed through the ov$ecobalt 60 rays with the device from a
Canadian company Tretron, model Phoenix, belongintdpe Cancer treatment center of Omid
hospital, in Urmia. The cobalt radiation was adstieied to the body using a 250 kv
orthovoltage system. A custom designed positiomagice 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 aladiated with a distance of 7.5 cm on the
field of 35x35 in the dorsoventrl axis.

During30days after irradiation behavioural changesl 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 processeconymonly used methods. Whole lungs were
fixed in %10 formaline.

RESULTSAND DISCUSSION

On the first day after the irradiation the animakse very lethargic. However the apparent lack
of gross evidence of any severe effect for sevaags was unusual. About the fifth to sixth day
following exposure weight loss and ruffled fur weslserved in group one and by eight day
some of them died. Daily mortality increased b§ 10 14" day then subside. When the radiation
increased to 7.5 GY somewhat different patterdlioéss and death occurred. The animals in this
group were severely injured by the dd§t® 4" . Loss of weight were pronounced and by the
fifth day some of them were dead. There was a shagk of mortality. Non were survived
beyond the ? week. The animals which received the highest ddseradiation were severely
prostrated, very wet with sweat and by the secaydsome of them were already dead by tAe 3
day. All the rats in this group died in th& tveek period. Result of quantitative analysis of
structural disorders in the lungs revealed radmpiooduced damages early after exposure which
correspond to vascular responses, and edema aedenyj can be seen in all the 3 groups and
goes up as the dosage increases. Also, the thigkeriialveolar walls through penetration of
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unicellular e.g. lymphocytes and macrophages asergbd in animals of groups 3 and 4. There
are hyperplasia of lymphatic follicles around resgry tract. Bleeding, wide necrosis in lung
tissue and pleural pnemonia could be seen in asigralip 4 which received the highest dosage.
Other changes in different groups were showedtlefa (Figl)

Typically, there is early, transient radiation pmeunitis that occurs within 4-12 weeks after
completion of radiation therapy. Radiation fibroasually develops within 6-12 months after
completion of radiation therapy and can progressifoto 2 years before stability occurs [12-15]
*Radiation induced pneumonitis typically develogspeximately 6—8 weeks after treatment
with doses of 30—-40 Gy and is a well known earlpested effect of therapy that is related to
total dose and fractionation [16].Radiation pneuiti®is most extensive 3—4 months following
the end of therapy and eventually becomes radiafibrosis becomes a stable finding
approximately 9—12 months after therapy[17].*

Tablel. The pathologic wastages of radiation in different dosages on lung

Third group(7.5 GY)
-edema,
-hyperemia

Forth grqlip GY)
-edema,
-hyperemia

second group(5 GY)
-edema
-hyperemia

-thickening of alveolar wall,
-lymphatic hyperplasia follicles
around respiratory tract

-thickening of alveolar wall
-lymphatic hyperplasia follicles
around respiratory tract

-wide necrosis in lung tissue
The pathol ogic wastages of radiation in different dosages on lung

Figl: hyperemiaand necrosisin lung tissue

Various factors influence the degree of injury austd by the lung after irradiation of a thoracic
malignancy, including patient age, prior or concami chemotherapy, and irradiation technique
(18-20). Three of the most important irradiatiochieique factors that affect injury are the
volume of lung irradiated, the total dose of radiatdelivered, and the fractionation of the dose.
The total dose of radiation delivered is importaad, radiologic manifestations of radiation
pneumonitis rarely appear at doses below 20 Gyaaadiimost always present in patients who
receive doses greater than 40 Gy (18). In additbemotherapeutic agents such as actinomycin
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D, adriamycin, bleomycin, and busulfan can pot¢atithe effects of radiation (21). Although
steroids ameliorate radiation pneumonitis, abrgptnination of administration can unmask
latent radiation injury to the lung (22).
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