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I ntroduction

The meeting conducted by Indian Society of Radiation
Biology began in 1990 through the efforts of the Radiation
Biologists of Bhabha Atomic Center and Department of
Atomic Energy, Government of India and as well as
Radiation Biologists of Indian Institute Nuclear Medicine
and Allied Sciences, Defense Research and Development
Organization, Government of India to stimulate new
research and focused around specific questions in the health
effects of radiation and radiation as a therapeutic modality.
Held biannually, these meetings are unique on many
fronts. First, the meetings are relatively small, composed
of around 150 individuals, divided equally between young
investigators and senior investigators. All attendees are
encouraged to actively participate through oral
presentations, poster presentations, and, most importantly,
in the discussions generated in these forums. Second, each
biannual meeting is coupled with a major theme, wherein,
the Society invites foreign faculty who are experts in the
theme. The meeting is organized with short presentations
and lengthy discussion times. Finally, the presence of
foreign expertise faculty inculcates zeal among the Indian
faculty to initiate and establish new scientific
collaborations.

The focus themes and the significance of the event

Radiation and radioactivity have been the integral part of
society since origin of life. In addition to background
radiation, the health consequences of accidental /
occupational radiation exposure has been a matter of
concern to public as well as to nuclear workers. With
increasing applications of radiation/radio-nuclide based
diagnosis and therapeutic strategies, living beings are
deriving benefit of new techniques and they are faced with
at the constant risk of low level radiation exposure.

Interestingly, this International Conference was an effort
to provide a forum to discuss the frontier research areas of
low and high dose radiation biology and to bring resource
persons from different fields of radiation sciences and
medicine at one platform. Considering the relevance of
radiation effects on environment and human health
especially radiation risk assessment and in improvement of
cancer radiotherapy, it is imperative to focus for the deeper
insight of molecular mechanism of radiation effects on
cellular and animal systems. Although radiotherapy is a
treatment of choice with curative/palliative intent in the
management of various malignancies, but it is associated
with radio-resistance, chemo-resistance and unwanted side
effects. This needs an urgent intervention of holistic

approach, including life style, diet and drug, which are
best available in Ayurveda, Siddha and Unani, all are
Indian system of Medicine. Several Nutraceuticals have
been demonstrated to have radio-protective properties
with lower toxicity and side effects, which has also
reduced the huge financial burden of the patient. The
rationale of application of these agents used as “add-on
therapy” or as “complete replacement of existing modern
therapy”, needs to be evaluated, based on modern
scientific perspectives. Under the above tenets of science
of radiation biology, academic focus themes that was held
at this conference are listed below:

Low dose radiation: Risk assessment and Cancer therapy
Health impacts of radiation

Radio-adaptation and its mechanism(s) of action

Models for radiation bio-dosimetry and biological
monitoring

Genetic instability and Radiation induced carcinogenesis
Free radicals, anti-oxidants and oxidative radiation
response

Cellular and molecular effects of ionizing radiation on
DNA damage and membrane damage

Cytogenetic and molecular markers of low dose radiation
damage for prediction of health risk

Radiation effects on apoptosis and cell cycle regulation
Radioprotection and Modification of radiation injuries
Radiation and aging

Heavy ion and High LET radiation biology

Radiation effect on population and risk assessment

Use of genomic and proteomic technologies in Radiation
Biology

Complimentary Alternative Medicine (CAM) research
with potential for nuclear protection
Nutraceuticals/CAM in radiation medicine
Chemo preventive and radiotherapy in
management

Cancer

Besides, this meeting had an important opportunity to
organize a joint sessions with the LOWRAD Society,
organization of WONUC. This provided immense
opportunity for closer interactions between the leading
experts in the emerging areas of radiation sciences and
also an opportunity for younger scientists to meet the
experts and discuss their results.

Soonsorship from DOE

Three plenary speakers from USA (Alex Almasan,
Cleveland Clinic; Mohan Natarajan, UT, San Antonio;
and Marc Mendonca, Indiana University), one plenary
speaker from Canada (Richard Hill, Univ of Toronto),
one keynote speaker from Germany (George Iliakis,
Essen), one keynote speaker from Japan (K. P. Mishra,
Hiroshima University) and one post-doc from USA
(Seema Gupta, Geisinger Clinic) were directly supported
using the funds from DOE for both travel and lodging
expenses. In addition, lodging support from the DOE
funds were provided to Munira Kadhim (MRC, Harwell,
UK), A.T. Natarajan (Leiden University, Netherlands),
Prakash Hande (National Univ of Singapore) and
Christian Streffer (Essen, Germany).

On the first day of the conference, Dr Pellmar from



AFRRI gave keynote lecture on “Countermeasures for
radiation injury”. Mainly, she focused on the
countermeasures for Acute Radiation Syndrome (ARS) in
which she stressed on the compounds generated from
AFRRI. Compelling data was presented on the use of
Vitamin E analogs, benzyl styryl sulfone, 5-
Androstenediol and genistein. On the second day of the
conference, Dr Iliakis from Institute of Medical Radiation
Biology, Univ of Duisburg-Essen, Essen, Germany gave a
keynote lecture on the repair of DNA double-strand breaks
(DSBs) in eukaryotes. His lecture highlighted the basic
concepts and detailed the functional role of several repair
proteins in DSBs. In particular, he presented new data on
the effect of inhibition of DNA ligase III in repair of GFP
reporter plasmid. On the same second day evening, Prof
Sasaki from gave a keynote lecture on effective dose of A-
bomb radiation. By using a combination of different
mathematical approaches, he developed new RBE system
for neutrons. This new RBE system was tested using
RERF chromosome data and found that the dose difference
as per chromosomal aberration between Hiroshima and
Nagasaki was completely eliminated. On the final third
day, Dr Safrany from National Research Institute for
Radiobiology and Radiohygiene, Budapest, Hungary gave
a plenary lecture on gene expression profile using primary
human fibroblasts. In particular, he presented some
compelling data on genes that are involved in radiation
sensitivity and radiation resistance and these were
classified under DNA damaging response, regulation of
cell cycle and programmed cell death.

Below are the brief highlights of plenary lectures from
foreign and Indian speakers. Dr Almasan from Cleveland
Clinic gave a plenary talk on cell-cycle checkpoints and
therapeutic response in epithelial tumor cells in
symposium on “Cellular and molecular effects of
radiation”. In his talk, he stressed the importance of G2M
checkpoint in cells with effective p53 function or loss-of-
p53 function, the key players being ATR/Chkl and ATM.
In the same session, post-doctoral fellow Dr Gupta from
Geisinger Clinic gave a oral presentation on the functional
role of EGFR signaling in radio-sensitizing lung cancer
cells that harbor overexpressed EGFR. She presented
some compelling findings in which she concluded that
transcription factor EGR-1 dictates EGFR mediated effects.

A separate session was dedicated to discuss on the
activities of International Low Dose Radiation Research
Programs on the second day of the conference. Dr Kadhim
from MRC Harwell, UK presented European Low Dose
Radiation Research Programs. Dr Ahmed from Geisinger
Clinic presented an overview of US Department of Energy
Low Dose Research Programs. Dr Wickramasinghe from
Sri Lanka presented Radiation Research Programs in Sri
Lanka. Dr Pandey from BARC presented programs and
activities conducted by Dept of Atomic Energy and Board
of Research in Nuclear Sciences, Government of India.

Dr K.P. Mishra, President of Indian Society for
Radiation Biology delivered a plenary lecture on new
opportunities and challenges in the field of radiation
biology in the symposium on “Nuclear disaster and
management and emergency”. Dr Streffer from University

of Essen gave a plenary lecture on new ICRP
recommendations. These new recommendations were
based on special situations on medical exposures and as
well as exposures involving natural resources were
discussed. In workshop on Radiation Cytogenetics, Dr
Natarajan from Leiden University delivered a plenary
lecture on current status of radiation cytogenetics. His
talk involved basic introduction on radiation cytogenetics
and dealt effectively on un-resolved problems in radiation
cytogenetics. In the same workshop session Dr Hande
from Singapore delivered an invited lecture on the use of
quantitative and multi-colored FISH to assess genomic
instability. He highlighted the importance of qFISH in
telomere research and mFISH to assess intra-
chromosomal aberrations such as peri-and para-centric
inversions.

In symposium on “Low Dose Effect on Health and
Therapy”, Dr Ahmed from Geisinger Clinic, USA
delivered a lecture on the use of low-dose radiation as
potentiator of chemotherapy for the treatment of solid
tumors. In his talk, he stressed that doses below 50 cGy
in multiple fractions can potently sensitized various
chemotherapeutic agents. He presented compelling
findings using in-vitro, in-vivo and clinical models. In
the symposium on “Cancer, Radiotherapy and Tumor
Hypoxia”, Dr Hill from University of Toronto delivered a
plenary lecture on hypoxia and tumor progression. He
presented mechanisms on how hypoxic tumors can cause
an increase in metastasis incidence. He presented some
compelling evidence using orthotopic models as well as
data from human cervical cancer patients. In the same
session, Dr Huilgol from Nanavati Hospital, Mumbai,
delivered invited lecture on the use of 2-DG as a radio-
sensitizer in gliomas. He presented interesting data from
the clinical trials conducted in India, which demonstrates
the efficacy of 2-DG as potent radio-sensitizer in the
management of gliomas.

In the symposium on ‘“Radiation-induced Bystander
Effects”, Dr Kadhim from MRC, Harwell, UK delivered a
plenary talk on radiation-induced genomic instability in
irradiated and bystander population. She presented a
complete overview of radiation-induced genomic
instability, stressing on the functional components of
instability. She concluded from her data using murine
and human cell systems the genomic instability in the
bystander cells is modulated by genetic context, radiation
types and environmental factors. In the same
symposium, Dr Mendonca delivered his plenary lecture
on the effect of loss of Fra-1 tumor suppressor gene
leading to upregulation of bcl-2 protein and neoplastic
transformation. This was first evidence in literature that
FRA-1 acts as tumor suppressor gene and its function is
lost in neoplastic transformation.  Followed by Dr
Mendonca’s lecture, Dr Natarajan from UTHSC, San
Antonio delivered a plenary lecture on the mechanism by
which the irradiated tumor cells render bystander effect to
help in the formation of neovascularization. He presented
compelling evidence by examining proliferative response,
endothelial cell migration and tube network formation.
from India certain seminal

Speakers presented



observations in the field of radiation biology and herbal
experimental therapeutics. In the symposium on Cellular
and molecular effects of ionizing radiation, Dr Dwarakanath
from INMAS, Delhi delivered an invited lecture on the
metabolic modification of cellular radiation responses. His
presentation demonstrated that radiation could potently
alter the intracellular metabolic oxidation/reduction
reactions leading to glucodeprivation status. This may
dictate or modulate the response. Dr Goyal from
University of Rajasthan, Jaipur presented a comprehensive
review of several plant products that can enhance the
sensitivity of radiation. Dr Uma Devi from Trivandrum,
Kerala presented clinical data on the use of a phytosteroid
agent Withaferin A as potent radiosensitizer in solid
tumors.

Overall, the conference scientific atmosphere generated
many collaborations between Indian faculty and foreign
faculty. The only shortcoming in this conference was

that there was no participation from Indian Policy
makers. However, the messages from the important
presentations were published as news items in the local
and national newspapers of India.

Summary

As is evident from this report, this meeting generated a
great deal of discussion about many of the important
issues in radiation sciences today. Despite the limited
progress seen to date, our understanding of the radiation
sciences has increased significantly and this is now being
applied in the clinical and risk settings.
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