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Abstract

The diagnostic and therapeutic applications of radioiodine and X-rays
have raised attention to the biological hazards of these agents. This study aimed to
investigate the changes in melatonin hormone levels following exposure to
radioiodine and X-ray radiation.

Sixty male rats were randomly divided into three equal
groups: a control group, a group receiving 1 mCi of iodine-131 for 2 weeks, and a
group exposed to X-ray radiation once. After anesthetization, blood samples were
collected from the hearts of the rats, and serum melatonin levels were measured.
Data analysis revealed a significant decrease in melatonin levels in the
group treated with iodine-131 compared to the control group. However, no
significant change in melatonin levels was observed in the X-ray exposure group
compared to the control group.
The findings indicate that exposure to radioiodine leads to a
significant reduction in the melatonin hormone levels, whereas X-ray exposure
does not significantly affect melatonin levels.
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The Effects of lonizing Radiation and Radioactive...

Introduction

Melatonin, known for its antioxidant properties, has
been shown to mitigate radiation-induced damage in
various organs. Radioactive iodine (lodine-131) has
long been used to treat thyroid diseases, particularly
hyperthyroidism and differentiated thyroid cancers.
However, this treatment can disrupt the secretion of
various hormones, leading to increased follicle-
stimulating hormone levels in male patients and
decreased sperm motility and count. lonizing
radiation, including X-rays, is widely applied in
medical diagnostics and therapies. The health risks
associated with X-rays depend on the radiation dose;
low doses may cause temporary disturbances, and
high doses can lead to cellular dysfunction,
reproductive issues, cancer, or even death.
Melatonin applies its antioxidant effects through
direct and indirect mechanisms, enhancing DNA
repair processes affected by ionizing radiation,
chemotherapy, and other mutagens. In vitro studies
have demonstrated that melatonin protects human
cells from ionizing radiation, and protective effects
have also been observed in rat liver and ovarian
follicles exposed to gamma rays. Notably, the
administration of high doses of melatonin (100
mg/kg) before X-ray exposure has prevented acute
testicular damage in rats. While previous research
indicates that melatonin can prevent tissue and
organ damage during radiation therapy, no studies
have examined the effects of ionizing radiation and
radioactive iodine on melatonin hormone levels.
Therefore, this research aims to investigate changes
in serum melatonin levels following exposure to
radioactive iodine and X-rays.
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Methodology

In this experimental study, 60 male rats weighing
250-300 grams were maintained at Namazi Hospital
in Shiraz for two weeks under a 12-hour light/dark
cycle to acclimatize. All groups had access to food
and water. After the acclimatization period, the rats
were randomly divided into three groups of twenty.
» Control Group: No treatment.
* lodine-131 Group: Received 1 mCi of iodine-131
via oral gavage three times a week for two weeks.
+ X-ray Group: Exposed to X-ray radiation once at
a rate of 0.5 milliamperes per second using a
radiology machine.
After anesthetizing, 2 cc of blood was collected
from each rat's heart to measure melatonin hormone
levels. Serum was separated and stored in
microtubes, and melatonin levels were quantified
using an ELISA kit. Data were analyzed using SPSS
statistical software, employing ANOVA to assess
hormonal changes and Tukey's test for inter-group
comparisons.

Results

The results indicated a significant decrease in
melatonin levels in the iodine-131 group
compared to the control group. Tukey's test
confirmed that melatonin hormone levels were
significantly reduced in the iodine-131 group.
Conversely, a significant difference in melatonin
levels was not observed in the X-ray group
compared to the control group.
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Chart 1. The Mean and Standard Deviation of Melatonin Hormone Levels Among Studied Groups
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Discussion

The present study showed that the treatment
with iodine 131 significantly lowers serum
melatonin levels. Although no prior studies
have specifically examined the effect of iodine-
131 on the hormone melatonin, previous
research indicates a correlation between
radioactive iodine treatment and increased
serum thyroid-stimulating hormone levels in
male patients. Additionally, melatonin has been
shown to reduce chromosomal damage in
hyperthyroid patients treated with iodine-131.
In rats, intraperitoneal injection of melatonin
following iodine-131 exposure resulted in
decreased  malondialdehyde levels and
increased sulfhydryl production, suggesting
that melatonin mitigates the harmful effects of
iodine-131 on liver function. The current study
also showed that X-ray exposure did not
significantly affect melatonin levels. While no
previous studies directly address this,
numerous investigations highlight melatonin's
protective role against radiation therapy. The
evidence indicates that melatonin can be used
as a protective agent against radioactive
materials and radiotherapy for the treatment of

cancers in clinical research and experiments.
Physiological concentrations of melatonin
before X-ray radiation significantly increase
the sensitivity of cancer cells compared with
irradiated cells without treatment with
melatonin.

Conclusion

Considering the therapeutic potential of
high-dose melatonin in countering the adverse
effects of iodine-131 and X-rays on cellular
health, careful consideration should be given to
treatment methods that may reduce melatonin
levels.
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