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INTRODUCTION
Introduction

Lung cancer is the deadliest cancer in Iran after gastric
Infertility is one of the most common health
cancer (1). In the US, 27 percent of all deaths from lung
problems in the world, affecting about 10% to 15% of
cancer are due to lung cancer. Studies have estimated
couples and causing infertility in about 50% of men.
that 7 percent of people will get lung cancer during their
More than half of all cases of infertility in men are due
lifetime, and 6 percent of them will die (2). Most cancers
to dysfunction (1). Spermatogenesis is a very complex
that start in the lung, known as primary lung cancers, are
process that can be affected by a number of factors
carcinomas. The two main types are small-cell lung
which may lead to reduced fertility or infertility (2).
carcinoma (SCLC) and non-small-cell lung carcinoma
Chemotherapy and radiation therapy are associated
(NSCLC). The most common symptoms are coughing
with many changes in the male reproductive system.
(including coughing up blood), weight loss, shortness of
One drug used in treating cancer is busulfan, a white,
breath, and chest pains. The vast majority (85%) of
crystalline powder with the scientific name of 1.4
cases of lung cancer are due to long-term tobacco
butanediol-dimethane sulfonate. Busulfan is an
smoking. About 10–15% of cases occur in people who
alkylating agent and a cytotoxic drug belonging to the
have never smoked (3). These cases are often caused by
alkyl sulfonate group (3). It reacts with nucleophiles
a combination of genetic factors and exposure to radon
and proteins, causing a cross-link between DNAgas, asbestos, second-hand smoke, or other forms of air
DNA and DNA-Protein to damage DNA, and breaks
pollution. Like all genetic diseases, cancer results from
down the bonds between guanine-guanine bases
changes in DNA (4). Tumor cell DNA has many
inside DNA. This group of drugs is used to treat
variations from point mutations to extensive
chronic leukemia, ovarian cancer, and pre-bone
chromosomal abnormalities such as deletions and
marrow transplantation in cancer patients (4). Like
translocations. Genetically, two types of genes are
other alkylating drugs, busulfan has carcinogenic and
involved in the development of cancers, including
teratogenic properties. It kills spermatogonia stem
oncogenes and tumor suppressor genes (5). With the
cells and disrupts the connections between Sertoli and
advances in molecular biology in recent decades, we
spermatogonia cells at base layers (5). Alkylating drugs
have been able to identify the changes in the DNA
lead to azoospermia in 90-100% of men and to ovarian
sequence of cancer cells and provide targeted therapies.
dysfunction in 5-25% of women. Many recent studies
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into four groups: the control group, the busulfan
treatment group, the vitamin D treatment group, and
the busulfan + vitamin D treatment group. Busulfan
(Sigma, St. Louis, MO) was dissolved in DMSO
2% and sterile distilled water with a ratio of 1: 1 at
room temperature. The control group subcutaneously
received 100 μM DMSO (Sigma, St. Louis, MO)
per day for 4 days, and the busulfan treatment group
received 3.2 mg/kg busulfan intraperitoneally for 4
days. Vitamin D was prepared as a capsule; the solution
inside the capsule was drained and administered in
doses of 75 mg per kilogram of mouse weight with
olive oil. Treatment with vitamin D was performed as
a gavage for 20 days. After the treatment period, the
mice were anesthetized under sterile conditions with
ether. The epididymis was removed, immediately cut
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with sterile scissors, and placed in an isotonic solution
of 4 ml of phosphate saline buffer. The temperature
was set at 37 °C. At this point, the sperm fully exited
the duct. The fully automatic device HFT-CASA was
used to evaluate the sperm parameters.

Results

The results showed a decrease in the number of
normal sperm, in sperm motility, and in survival
in the busulfan group. Treatment with busulfan
significantly reduced sperm count, but vitamin
D was able to significantly increase sperm count
compared to the control group. The use of busulfan
also significantly reduced sperm motility, but vitamin
D increased sperm motility significantly compared to
the control group.

Fig 1. Effects of Vitamin D on the number of sperm in mice treated with bosulfan: Vitamin D significantly increases the number of sperm in
mice treated with bosulfan

Discussion

The protective effects of vitamin D on
spermatogenesis and sperm parameters in male mice
treated with busulfan were investigated. Many recent
studies have shown that in addition to regulating
calcium homeostasis and bone mineralization,
vitamin D plays an important role in the reproductive
system (9). The findings have suggested that vitamin
D can have a wide range of positive biological effects
on the health of the reproductive system by binding
to and activating the vitamin D receptor (VDR) (10).
In humans, vitamin D receptors have been found in
the seminiferous tubule of the testicles, prostate,
nucleus, and sperm neck, indicating the prominent
role of this vitamin in spermatogenesis and human
sperm maturation (11). Studies have further shown
that vitamin D deficiency or mutations in its receptor
in mice reduce sperm count, reduce sperm motility,
or cause testicular tissue abnormalities in the male
reproductive system. The chemotherapeutic agent
busulfan, an alkylating agent, is used to treat chronic
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leukemia and ovarian cancer and is administered
before bone marrow transplantation in cancer patients
(12). Azoospermia seeks to use busulfan as an
important and significant complication that kills most
spermatozoa. Busulfan affects spermatogonia germ
cells by increasing the production of free radicals and
the activity of oxidative stress (13). Suri et al. showed
that vitamin D has antioxidant properties that can
affect sperm quality (14). Other studies have shown
that vitamin D increases the quality and quantity of
sperm by increasing testosterone secretion. In own
study also found that vitamin D plays a protective role
against busulfan-induced azoospermia.
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