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The place of ozone therapy in radiotherapy

Oxygen is an element that is heavily present in living things. The use
of oxygen in many reactions in the organism results in free oxygen
radicals. These free oxygen radicals are undesirable byproducts for the
body, and their high levels can be toxic to the organism. The organism
develops antioxidant defence systems against these free radicals and
protects deoxyribonucleic acid, proteins and lipids from this toxic
effect. Additional treatments may be needed when antioxidant systems
are weak or inadequate. One of these is ozone treatment. After contact
with plasma, ozone acts on various tissues by forming reactive oxygen
derivatives and lipid oxidation products. These reactive oxygen
derivatives show the effect of erythrocytes to more easily release
oxygen to the tissues, activation of leucocytes, release of growth
factors in platelets, increase in endothelial nitric oxide release,
erythrocyte production in bone marrow and increased stem cell
activation and antioxidant enzymes in other organs.1–4

Ozone is used in medicine as a complementary treatment due
to its (i) anti-inflammatory, (ii) antimicrobial, (iii) antioxidant,
(iv) immunostimulant and (v) antihypoxic effects. Ozone shows the
antimicrobial effect of hydrocarbons in the cell membrane by reacting
with double bonds and damaging the cell membrane. Ozone helps in
the synthesis of biologically active substances such as interleukin,
leukotriene and prostaglandin, which play a role in the suppression of
inflammation. It also stimulates proliferation of cells of the immune
system and increases sensitivity of macrophages to phagocytosis. In
addition, ozone increases the contact surface of erythrocytes for
oxygen transport, preventing erythrocytes from precipitating. This is
important in circulatory disorders, stimulation of circulation and
revitalization of organ functions. Ozone, which causes the release of
vasodilators such as nitrous oxide, causes dilatation of the arterioles
and venules. Thus, it has analgesic and detoxification effects. It also
stimulates the mitochondria and ribosomes in cells and increases
intracellular protein synthesis. These changes increase activation of
cell functions and increase regeneration of tissues and organs. Although
ozone gas is toxic, it has medical benefits when used in a controlled
manner. While low concentrations are ineffective, high doses may have
a negative effect (weakness, fatigue, etc.). To date, no serious side-
effects of medical ozone therapy have been reported.

Ozone, which has a widespread application,1–7 is administered
systemically (major and minor auto-haemotherapy and rectal
insufflation) or topically (low-pressure ozone gas application,
ozonized water application and intra-articular injection) according
to the condition of the disease.1–10

Ozone, an agent previously used for disinfection and sterilization,
is currently used in many diseases where medical treatment is
insufficient. Medical ozone therapy is used in the treatment of
circulatory disorders, cancer, inflammatory diseases (open wounds,
colitis and hepatitis), burns, neurological diseases (Parkinsonism,
trigeminal neuralgia, Alzheimer disease, headaches and migraine),
weakness and chronic fatigue and degenerative joint diseases.1–3

With the discovery that cancer cells have a lower respiratory rate,
ozone has been tested in cancer. The basis for the use of ozone is that
cancer cells cannot multiply in a high oxygen environment. However,
there is no clinical study that suggests that cancer cells disappear in
high oxygen environment.2 Whether or not ozone therapy is useful in
combination with radiotherapy (RT) has been investigated in animal
experiments. Scientific evidence has reported that ozone treatment is
effective. In a tumour cell model study conducted by Kýzýltan et al.,
ozone therapy administered simultaneously or alone with RT was

shown to prolong survival with anti-oedema and antitumour effects
in mice with peritoneal carcinomatosis.3 Gultekin et al. investigated
the protective effects of ozone therapy on organ damage caused by
total body irradiation (TBI) in rats and reported that ozone therapy
increased the level of antioxidant enzymes in the blood and inhibited
oxidative stress in cells and tissues by reducing lipid peroxidation.4 In
our previous animal study, we reported that ozone therapy had an
inhibitory effect on acute liver injury caused by TBI.5 In the literature,
there are limited number of clinical studies related to the application
of medical ozone with RT, and no published randomized controlled
study. Clavo et al. used ozone therapy in the treatment of refractory
haemorrhagic radiation proctitis that did not respond to conventional
therapies, and statistically significant improvement was observed.6 In
a study from Spain, 12 of 19 patients with advanced head and neck
cancer received chemotherapy and RT and 7 patients received ozone
therapy and RT. No difference was found between the two groups in
terms of overall survival. However, it was reported that ozone
treatment was beneficial, and there was no significant difference in the
number of patients in the groups.7 Another study reported that
intravesical ozone therapy is effective and safe in progressive
haematuria due to radiation.11 Velikaya et al. and Jordan et al.  found
ozone to accelerate wound healing in skin reactions due to RT.12,13

Ozone therapy has been found to be an easy-to-use and cost-
effective complementary treatment. There are no serious side-effects
with ozone therapy. Today, in oncology, ozone treatment improves
the general clinical condition of patients undergoing RT and prevents
the development of complications. Although the number of clinical
studies related to the potential benefit or damage of RT and medical
ozone use is limited, the results are positive. Randomized controlled
trials with a well-designed, long follow-up period and a large number
of patients are required to include ozone therapy in the treatment
protocols.
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Dental Council of India Criteria for Research
Publications: Need for revision

The publication record in any academic institution is a key factor for
jobs, promotion and funding opportunities. The culture of ‘Publish or
Perish’ has led to a surge in unethical practices of ‘pay and publish
trash’ in academic institutions of India.1 Today, there are several
dubious journals publishing articles for profit without scrutinizing
their scientific validity. These journals have been called predatory or
pseudo journals.2 Several surveys have revealed that a majority of the
world’s predatory journals and predatory authorship are based in
India.3–7 The major reasons behind this problem are the regulations of
mandatory publications for jobs/promotions, incentives for publication
in institutions, incompetence of researchers, inadequate funds and
infrastructure, commercialization of research publishing and lack of
evaluation system of research publications at the institution and
national levels.1,4,5 The University Grants Commission (UGC), a
statutory body of the Government of India, has taken this matter
seriously and formed the Consortium for Academic Research and
Ethics (CARE) to promote research integrity in India.8

Predatory journals are also found in dentistry. Considering the
obvious practice of predatory publishing in dental colleges of India,
the Dental Council of India (DCI), the statutory body which regulates
dental education in India, should revisit the criteria related to publication.
Currently, the DCI guidelines consider only PubMed/Medline-indexed
journals in category I (Table I).9 However, it does not mention
specifically about other databases including reliable databases such as
Scopus and Web of Science. On the other hand, Scopus and Web of
Science-indexed journals are considered by national academic regulatory
organizations such as the UGC-CARE list of approved journals by
UGC and National Institutional Ranking Framework (NIRF), an
initiative of the Ministry of Human Resource Development.10,11 These
differences in the guidelines of various statutory bodies of India
regulating academic institutions create confusion among dental
researchers in choosing journals for publication.

The other concern is regarding category III of the publication
guidelines by the DCI, which considers journals published by deemed
universities/dental institutions/Indian Dental Association (Table I).
In essence, journals indexed in any database are considered under this
category without distinguishing between predatory and legitimate
journals. Such blanket approval provides ample scope for predatory
publishing. Thus, it is necessary to revise the DCI guidelines to bring
them in consonance with the UGC-CARE and NIRF policies. The
revision is necessary to prevent confusion in choosing a journal and

TABLE I. Categories of publications suggested by the Dental
Council of India

Category Description Points

I Journals indexed in PubMed–Medline 15
Journals published by Indian/international
dental specialty associations approved by the
Dental Council of India

II Medical/dental journals published by government 10
health universities awarding a dental degree or
government universities awarding a dental degree
Original research/study approved by the ICMR/
similar government bodies
Author of text/reference book concerned to
respective speciality
PhD or any other similar additional qualification
after Master’s in Dental Sciences

III Journals published by deemed universities/dental 5
institutions/Indian Dental Association
Contribution to chapters in a textbook

also to prevent publication of research in predatory journals. The DCI
should also institute different measures to control the predatory
publishing in dental institutions of India.
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