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ABSTRACT
Carcinoma of the prostate is the most common malignant tu-
mour in men over the age of 65 years with peak age of incidence 
between 70 and 74 years. Oxidative stress and one carbon me-
tabolism are important contributary factors in etiopathogene-
sis in Prostate Neoplasm. Significant increase in oxidative stress 
and serum homocysteine level and no difference of serum vita-
min B12 was found in BPH and prostate cancer cases compared 
to control group. Following review compare level of Oxidative 
Stress Marker and One Carbon Metabolism markers between 
Prostate neoplasm patients and control Group. Antioxidant 
drugs may play a role in influencing outcome in these patients. 
However, randomized trials are required to investigate.
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INTRODUCTION
Carcinoma of the prostate is the most common 

malignant tumor in men over the age of 65 years 
with peak age of incidence between 70 and 74 years.
[1] In 2017, ~161, 360 prostate cancer cases were di-
agnosed and 26, 730 men died from prostate cancer 
in the United States. The disease is more common in 
countries with higher proportions of elderly men in 
their population. Incidence of prostate cancer in India 
is lower than that in t he Western populations. Most 
early- stage prostate cancers are asymptomatic and 
difficult to detect clinically. However, the paradox of 

management is that although 1 in 6 men will eventu-
ally be diagnosed with prostate cancer, and the disease 
remains the second leading cause of cancer deaths in 
men, only 1 man in 30 with prostate cancer will die 
of his disease.[2] The progressive inherent or acquired 
changes in cellular metabolism occurring with aging 
may play an important role in the development of this 
disease.[3]

Sign & Symptoms of Prostate Cancer:
Prostate cancer may initially cause no symptoms. 

In later stages, symptoms include
• Dull pain in the lower pelvic area
• Frequent urinating
• Trouble urinating, pain, burning, or weak urine 

flow
• Blood in the urine (Haematuria)
• Painful ejaculation
• Pain in the lower back, hips or upper thighs
• Loss of appetite
• Loss of weight

In Prostate Cancer, one- carbon metabolism path-
way is modulated by the Androgen Receptor. This 
pathway is comprised of a number of connected path-
ways that promotes the folate – mediated transfer of 
one- carbon units which are necessary for essential 
cellular processes, including DNA synthesis, repair 
and the maintenance of redox status.[4-6]

“Oxidative stress” is t he state of a cell, characterized 
by excess production of reactive oxygen species (ROS) 
and/or a reduction in antioxidant defenses mecha-
nism responsible for metabolism. ROS are formed as a 
natural by- product of the normal oxygen metabolism. 
Oxygen radicals may cause damage to DNA and chro-
mosomes, induce epigenetic alterations, interact with 
oncogenesis or tumor suppressor genes, a nd impart 
changes in immunological mechanisms.[7,8]

Folate is necessary for DNA synthesis, repair and 
methylation, and biological reactions involving folate 
require vitamins B6 and B12 as cofactors. Low con-
centrations of these vitamins can impair one- carbon 
metabolism pathways,[9] leading to homocysteine 
accumulation, insufficient methyl groups for DNA 
methylation or depletion of DNA synthesis and repair 
precursors, thus, potentially promoting carcinogen-
esis.[10] These nutrients have been implicated with 
respect to several malignancies, including colorectal, 
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lung, cervix [11] and may impact prostate cancer as 
well. [12] Both hyper- and hypomethylated DNA have 
been found in prostate tumors and the activation of 
oestrogen receptors in prostate cancer cell lines and t 
issues is regulated through promoter region methyla-
tion.[13]

Elevated homocysteine may promote oxidative 
stress by inhibiting the expression and activity of glu-
tathione peroxidases. Elevated plasma homocysteine 
levels, a condition t hat may also be associated with 
folate deficiency, is often seen in the setting of malig-
nancy.

This review is intended to see the association be-
tween Oxidative Stress and One Carbon Metabolism 
in Prostate Cancer as contributing factors.Parameters 
like MDA (for oxidative stress), Vitamin B12 and ho-
mocysteine (for status of the one carbon metabolism) 
were selected for the present review to investigate eti-
ology of prostate neoplasms.

DISCUSSION
Cancer cell metabolism differs significantly from 

the metabolism of non-transformed cells. This altered 
metabolic reprogramming mediates changes in the 
uptake and use of nutrients that permit high rates of 
proliferation, growth, and survival.

Hydroxyl radicals, peroxides and superoxide are 
ROS that are generated during everyday metabolic 
processes in a normal cell. ROS, generated either en-
dogenously (mitochondria, metabolic process, inflam-
mation etc.) or from external source, [14] play a vital 
role in regulating several biologic phenomena. While 
increased ROS generation has traditionally been asso-
ciated with tissue injury or DNA damage which are 
general manifestations of pathological conditions as-
sociated with infection, aging, mitochondrial DNA 
mutations and cellular proliferation; new and exciting 
information points to an essential role for increased 
ROS generation in several cellular processes asso-
ciated with neoplastic transformation and aberrant 
growth and proliferation,[15,16]

Oxidative stress and one carbon metabolism are 
important contributary factors in etiopathogenesis in 
Prostate Neoplasm. Significant increase in oxidative 
stress and serum homocysteine level and no difference 
of serum vitamin B12 was found in BPH and prostate 
cancer cases compared to control group.[17]

Almushatat et al (2006) found that prostate cancer 
patients had higher levels of MDA and lower levels of 

circulating lutein, lycopene and β-carotene. α-tocoph-
erol, retinol, lutein and lycopene were observed in met-
astatic disease and compared to localized tumor.[18]

Aydin et al in their study (2006) on newly diag-
nosed patients of prostate cancer and BPH patients 
observed increased lipid peroxidation in patients ver-
sus controls and cancer patient versus patients with 
BPH.[19]

A review by Lakshmipathi Khandrika   also sum-
marize the causes for increased ROS generation and 
its potential role in etiology and progression of pros-
tate cancer.[20]

Assies J(2014)Stated that, oxidative-stress-induced 
alterations in FA and 1-C metabolism may initially 
enhance oxidative stress resistance, persisting chron-
ically, they may cause damage possibly underlying 
(co-occurrence of) psychiatric disorders and CVD. 
This might have implications for research into diagno-
sis and (preventive) treatment of (CVD in) psychiatric 
patients.[21]

Joshua M. Corbin et al.(2016)stated another factor 
of tumor formation.Androgen receptor (AR) plays an 
essential role in the establishment and progression 
of prostate cancer (PCa), and in the metabolic adap-
tation that takes place during this progression. In its 
role as a transcription factor, the AR directly affects 
the expression of several effectors and regulators of es-
sential catabolic and biosynthetic pathways. Indirectly, 
as a modulator of the one-carbon metabolism, the AR 
can affect epigenetic processes, DNA metabolism, and 
redox balance, all of which are important factors in tu-
morigenesis.[22]

Another study by sovan sannigrahi (2020), statisti-
cally significant increase in oxidative stress and serum 
homocysteine level and no difference of serum vita-
min B12 was found in BPH and prostate cancer cases 
compared to control group.[23]

Conclusion
The current investigation reveals that, when com-

pared to an age-matched control group, a high level 
of oxidative stress is related with prostate cancer and 
BPH instances. Antioxidant drugs may play a role in 
influencing outcome in these patients. However, ran-
domised trials are required to investigate. If the link 
between hyperhomocysteinemia and BPH and pros-
tate cancer is confirmed in larger prospective inves-
tigations, it may imply the advent of Hcy as a novel 
tumour marker in addition to PSA.
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