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From the Editor’s Desk

On behalf of the editorial board we thank everybody from Sri Ramachandra University
for their whole hearted help and cooperation in bringing out this edition of the journal.
We are getting good response from our faculty. The articles cover entire spectrum of
medical field. The original articles are quite interesting. The original articles are
1.

Bleomycin induced bystander response in human normal lung fibroblasts (W138) and
adenocarcinoma cells (NCI-H23)

2.

Prevalence of Osteoporosis and Evaluation of its risk factors in surgical and natural
and postmenopausal women – A pilot study

The Commentary is about cochlear implantation in a 4 year old boy at SRMC.
I am sure it will encourage many more departments to send articles. We are not far away in
getting this journal indexed.
Once again we thank every ones help, contribution for this journal

J.S.N.MURTHY
Editor,
Sri Ramachandra Journal of Medicine
Sri Ramachandra Medical College & Research Institute
Sri Ramachandra University
Porur, Chennai - 600 116
email : srjm@srmc.edu
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BILATERAL COCHLEAR IMPLANTATION- SRMC EXPERIENCE
A. Ravi Kumara, K. Senthila, Somu. La, Prasanna Kumara, Pramod Chirakkala
INTRODUCTION:
A cochlear implant (CI) is a surgically implanted
electronic device to restore hearing in persons with profound
hearing loss that cannot be improved with hearing aids. The
cochlear implant is often referred to as a bionic ear. Unlike
hearing aids, the cochlear implant does not amplify sound,
but works by directly stimulating any functioning auditory
nerve fibres inside the cochlea with an electric field. The
implant relays the incoming signal through the implanted
electrodes in the cochlea. The speech processor processes
the sound and converts it to electrical signals.(1)
History of Cochlear Implantation
Hearing stimulation by electric current was discovered
in 1790 by Volta and the direct stimulation of acoustic nerve
by an electrode by Djourno and Ryries in 1957 (2)
In 1961 Dr William House (an otologist), John Doyle
(a neurosurgeon) and James Doyle (an electrical engineer)
commenced work on a single channel device in Los Angeles.
In 1972 the House 3M single-electrode implant was the first
to be commercially marketed. The device, manufactured by
3M, was ultimately implanted in some thousand or so
recipients and paved the way for future clinical development
of multichannel CIs. The House/3M unit was the first
approved by the FDA (Food and Drug Administration of the
USA) for implantation in adults in 19842. Parallel to the
developments in California, in the seventies there were two
other groups, working on the development of the Cochlear
Implant in Vienna, Austria and Melbourne, Australia.(3)
In 1978, the first successful cochlear implant was carried
out by Prof Greame Clark in Australia on an adult patient.
He was the first recipient who could hear sounds clearly and
understand speech and could speak. In December 1984, the
Australian cochlear implant was approved by the United
States Food and Drug Administration to be implanted into
adults in the United States. In 1990 the FDA lowered the
approved age for implantation to 2 years, then 18 months in
1998, and finally 12 months in 2002, although off label use
has occurred in babies as young as 6 months in the United
States and 4 months internationally (4).

benefits of bilateral stimulation and binaural hearing have
been realized. Hearing in two ears allows people to localize
sounds and to hear better in noisy environment. Nearly 3000
people worldwide are bilateral cochlear implant users,
including 1600 children. As of 2006, the world’s youngest
recipient of a bilateral implant was just over 5 months old
(163 days) in Germany (2004).In India less than 30 cases
have been done so far.
The benefits of bilateral cochlear implantation are based
on known deficits experienced by both unilateral cochlear
implant users as well as individuals with unilateral profound
hearing loss (single sided deafness- SSD). Binaural hearing
enables optimal performance of the auditory system. The
binaural advantage results in improved speech understanding
in quiet and in noise, as well as sound localization ability.
Cochlear Implantation Programme of SRU (CLIPS) was
inaugurated in late 2004 and the first implantation was done
in Jan 2006. So far 18 patients have benefited from this
treatment and many children are attending normal schools.
On December 2nd, 2009 another milestone was reached by
the Department of ENT, Head and Neck surgery as the first
bilateral cochlear implant surgery performed in a University
hospital in Chennai.
First bilateral cochlear implantation at SRMC – our
experience
Our patient was a 4 ½ yr old boy, son of an engineer,
who was diagnosed to have bilateral profound hearing loss
from childhood (fig 1). He was using hearing aids in both
ears for the last three and half years with no hearing benefit.
He was evaluated in detail with a series of audiological tests
Speech evaluation and behavioral observational audiometry
in the Department of SLHS. All the tests confirmed the
diagnosis of bilateral profound hearing loss. Radiological
evaluation with CT scan and MRI studies of the temporal
bone revealed anteriorly rotated cochlea in left. After detailed

Till recently cochlear implantation was done in one ear
only as it was considered adequate for improving
communication and development of language. Of late, the
CORRESPONDING AUTHOR :
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Figure 1: Picture of patient on 1st post op day
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CONCLUSION:

Fig.2
Fig. 3
Fig. 2 & 3: Cochlear Implant used in this patient
counseling of the parents on several occasions he was selected
to undergo cochlear implantation in both ears (fig 2 & 3).

Fig 4: Post op x- ray skull showing both electrodes array
in cochleae
The surgery was carried out successfully and the performance
of the implant was assessed in the operation theatre and
found satisfactory (fig 4). At present, the patient is doing
well. Switch on of the implant was carried out on Jan 5th
and he heard sound for the first time in his life. He is on a
regular follow up. An intensive rehabilitation program has
been started, which will spread over a period of 18 months
as it is an important and integral part of the cochlear
implantation strategy to restore hearing. The mapping and
habilitation program will be under the supervision of
Prof. Roopa Nagarajan, Head of the Dept of Speech and
Audiology, SRU.

2

Through the 1990’s, clinical and basic science studies
have resulted in progress in implant technology electronics
in speech processor and in surgical approaches in
implantation and audioverbal therapy. Over the years, risks
have been minimized and more people have accepted cochlear
implants. Some of the successful implantees have become
fashion models (Miss America 2002), classical singers,
musicians, doctors and scientists. Cochlear implantation is
the only bionic device till date; that can supplement a special
sense (hearing). It is now an established treatment strategy
for the profoundly hearing handicapped patients. Recent
research is focused on miniaturization, totally implantable
cochlear implants and on hybrid implants. India is the
country with the highest potential candidates for cochlear
implantation after China (An estimated 1.5 million patients
are potential implantees and we expect to bring a ray of
hope into the lives of those million deaf children in our
country, at affordable costs). An indigenous cochlear implant
is being developed by DRDO and is likely to be evaluated
in several centers including SRMC. It is hoped that this
technology will be made affordable to the millions of patients.
REFERENCES:
1. Niparko, John K. and Blake S. Wilson. “History of
Cochlear Implants”. Cochlear Implants: Principles and
Practices. Lippincott Williiams & Wilkins, Philadelphia;
2000: pp 103-108.
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BLEOMYCIN INDUCED BYSTANDER RESPONSE IN HUMAN NORMAL LUNG FIBROBLASTS
(WI38) AND ADENOCARCINOMA CELLS (NCI-H23)
M. Chinnadurai a, K. Gandhervin a, R. Priyadarshini a, Solomon Paul a and P. Venkatachalam a
ABSTRACT:
Purpose: The effects of cells directly exposed to various
chemotherapeutic drugs including bleomycin (BLM) have
been extensively studied in the past decade. Of late, it has
been demonstrated that an existence of phenomena of
bystander effect, the expression of DNA damages in cells
directly not traversed by radiation has been proved in-vitro
and in-vivo studies, challenges the paradigm of radiation
biology and its raises the concern on the uses of radiation
for caner therapy. Since, the cancer treatment procedures
include radiotherapy, chemotherapy alone or in combination
in the management of malignant diseases, occurrence of
bystander effects after chemotherapy might further raises
concern on its use in combinational therapy. Hence, it
was indented to study the bystander response of a
chemotherapeutic drug, the BLM, as such studies are
meager.
Material and methods: Confluent density contact inhibited
normal lung fibroblasts and (WI-38) and lung
adenocarcinoma cells (NCI-H23) were directly exposed to
various concentrations of bleomycin and co-cultured with
INTRODUCTION:
Generally, management of malignant disease is achieved
by combination therapy of genotoxic agents like chemicals
and radiation, which usually requires multiple cycles of
treatment (1). The effects of cells directly exposed to
radiation (2) and chemical agents (3) have been extensively
studied in the past decade. The overwhelming view on the
mechanism of cell killing is achieved by depositing high
energy directly on DNA and induces breaks or free radical
mediated indirect DNA damage on cells exposed to
therapeutic agents. However, the paradigm of genetic
alterations being restricted to direct DNA damage after
exposure to ionizing radiation has been challenged by
observations in which effects of ionizing radiation arise in
cells that in themselves receive no radiation exposure, termed
as bystander effects (4, 5). It was also obseved that bystander
response leads to genomic instability (6) and epigenomic
instability (persistent transgenerational gene expression
phenotype)(7) may be due to alterartion of the DNA
methylation. These effects are proposed as a mechanism for
the development of therapy induced second malignancy.
CORRESPONDING AUTHOR :
Dr. P. VENKATACHALAM, Ph.D,
Department of Human Genetics,
Sri Ramachandra University,
Porur, Chennai – 600 116
email: venkip@yahoo.com
a
Department of Human Genetics

cells (bystander cells) non-exposed to drug for 24 hours.
Then the amount of DNA damage was studied in both
cells directly exposed to drug and bystander cells using
cytokinesis blocked micronucleus assay.
Results: The results showed that exposure of bleomycin
induced a concentration responsiveness and significant
(P>0.0001) increase in DNA damage in directly treated
and bystander populations of only in normal lung fibroblasts
and not in adenocarcinoma cells. Further the magnitude
of bystander effect is ~5 fold in co-cultured WI-38 cells
2 fold in NCI-H23 cells. The implications of the obtained
results were discussed.
Discussion: Similar to radiation BLM also, induced
bystander response in WI-38 and NCI-H23 cells.
Understanding the mechanism of BLM-induced bystander
responses may therefore highlight potential new therapeutic
approaches to reduce the chance of developing therapy
induced second malignancy.
Key Words: Bleomycin, Bystander response, Micronucleus.
SRJM 2010;3:3-8
Ample evidence has been generated to show the existence
on radiation induced bystander effects in numerous cell
types exposed to both high (8) and low LET ionizing
radiations (9) in cell line studies (8) and animal experiments.
Multiple biological end points like Sister Chromatid
Exchanges (10), mutations (11), micronuclei (12), chromosomal
aberrations (11), clonogenic survival (13), H2AX assay (8) gene
expression changes (14) , transformation (15) and cell
proliferation (16) have been investigated and provide concrete
evidence that biological response to ionizing radiation has
a contribution from un-irradiated “bystander” cells that
respond to signals emitted by irradiated cells. Molecules
like free radicals (17), nitric oxide (18) and interleukins are
being implicated as the mediators of bystander response;
experimental studies show that signals can be passed by
cell-to-cell communication either through inter-cellular
junctions (19) or the culture medium (20) depending on the
radiation type, methodology and end point used. Studies
showed that reactive oxygen species (ROS) level was remain
elevated at least for 24 hours in the bystander cells which
may end up with genomic instability (17). Thus majority of
studies on bystander response is limited to radiation and
raises concern long term consequences among general
public as well patients. However, limited studies have
been reported on the existence of bystander effects to
chemotherapeutic drugs, though many chemotherapy drugs
are in use in combination therapy for cancer. An enhanced
cytotoxic effect of combined bleomycin and radiation was
reported in animal models and in normal and tumor cells
in vitro (21) exposed directly. While, the radiation induced
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bystander effects were extensively studied in many cell
systems, rare studies have been reported on the bystander
effect chemotherapy drugs. Hence, in this study we made
an attempt to study bystander effects induced by BLM, in
human normal lung fibroblasts and lung adenocarcinoma
cell lines as experimental model. The micronucleus (MN)
assay was used as measure of DNA damage and bystander
response in cells directly exposed and bystander population.
MATERIALS AND METHODS
Maintenance of Cells: Human normal lung fibroblasts
(WI-38) cells and lung adenocarcinoma cells (NCI-H23)
were obtained from national centre for cell sciences, Pune,
and maintained as a monolayer culture in our laboratory.
The WI-38 cells were grown in plastic tissue culture flasks
using Dulbecco’s modified essential medium supplemented
with 10% fetal calf serum and antibiotics (Penicillin
50IU/ml, Streptomycin 35µg/ml and Gentamycin 2.5µg/
ml). The NCI-H23 cells were grown in RPMI-1640 medium
with the serum and antibiotics as in WI-38 culture medium.

The cells grown in T25 flaks were trypsinised and
seed (~5 X105) into thincert (Greiner Bio) placed into
three wells of a 6 well plate in 2 ml of medium and
incubated at 37ºC for 24 hours; in parallel, equal amount
of cells were plated into adjacent wells of the same 6 well
plate. After 24 hours of growth, the cells seeded into
thincert alone were exposed to BLM at a concentration of
40 and 80 µg/ml for 3 hours and cells in the third well
was sham manipulated and used as control and maintained
in 5% CO2 at 37ºC. At the end of 3 hours drug treated
cells on the thincert (directly exposed cells) were washed
thrice with phosphate buffered saline (PBS) and transferred
to the adjacent wells and co-cultured for 24 hours with
cells not treated with drug (bystander cells). To study the
magnitude of bystander effect the WI-38 cells were
co-cultured for 24, 48 and 72 hours and NCI-H23 cells
for only 24 hours. The entire protocol is depicted
diagrammatically and shown in figure-1.
Quantification of bystander effect and MN assay

Bleomycin exposure and co-culture of cells
Figure-1 Diagrammatic illustration of co-culture methodology

Twenty four hours after co-culture, the cells were
dissociated by trypsin treatment and counted using
haemocytometer. About 1x105 cells were seeded into P-60
dishes in respective medium and incubated at 37ºC in
5% Co2. To arrest the cells at cytokinesis stage, the
medium was supplemented with cytochalasin-B (Sigma) at
3 µg/ml. After 48 hours of incubation, the cells were
washed with PBS and fixed in methanol. Then the cells
were stained with diamino-phenyle-indole (DAPI) and
coverslip was applied before the analysis. Finally, the dishes
were used for the analysis of micronucleus in the
binucleated cells using the fluorescence microscope (40X)
with appropriate filter. At least 1000 binucleated cells
were examined, and only micronuclei in binucleate cells
Figure-2 Cytokinesis arrested binucleated WI-38 cell
with (A) and without (B) micronuclei.

4

(Figure-2) were included for analysis. The frequency of
micronucleus formation (r0) was calculated as: r0 = a/b,
where a is the total number of micronucleated cells scored,
and b is the total of binucleate cells examined. The error
associated with r0 is given by the following formula: r0 =
((a/b) (1 - a/b))1/2. Paired t-test (a linear regression analysis)
was applied to compare the differences in the MN
frequencies of different treatment groups using the INSTAT
programme.
RESULTS:
MN frequency in WI-38 and NCI-H23 cells
The WI-38 and NCI-H23 cells arrested at cytokinesis
stage of cell cycle are binucleate in shape and any
chromosomal fragments which failed to incorporate into
the daughter nucleus developed into MN as shown in figure2 are measured to quantify the DNA damage in cells directly
treated with BLM and bystander cells. The MN frequency
and the standard error of mean for each data point was
obtained as explained in the previous section. The MN
frequency in control WI-38 cells is 0.011 ± 0.003 and in
NCI-H23 cells are 0.052 ± 0.007. Thus in the drug nontreated cells itself the baseline MN damage in lung
adenocarcinoma cells is 5 fold higher than that of normal
fibroblast cells. Further, co-culture of both cells, did not
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Figure-3 Comparison of bystander response WI-38 and
NCI-H23 cells

increase the base line DNA damage in control cells.
Bleomycin exposure induced MN in WI-38 and NCI-H23
cells
MN frequencies obtained in BLM treated WI-38 cells
and NCI-H23 cells are given in tables 1 and 2 respectively.
Exposure of WI-38 cells to BLM induces significantly higher
(P>0.0001) MN frequency that of its untreated cells and
shows a concentration dependent increase. In contrast to
WI-38 cells, the NCI-H23 cells did not show any
concentration dependent increase in the amount of DNA
damage. Among the NCI-H23 cells exposed to 40 and 80
µg/ml of drug, cells treated with 40µg of drug showed a

significant increase (P>0.001) in MN frequency
(0.99±0.012) than that of drug untreated control cells;
however the cells treated to 80 µg/ml, the obtained MN
frequency did not show any significant difference from
that of control cells (table 2).
MN frequency in bystander WI-38 cells
The frequencies of MN obtained in WI-38 cells
directly exposed to drug and bystander cells (cocultured for 24 hours) are given in table 1. While
directly BLM exposed cells showed a concentration
dependent increase in MN frequency, the bystander
cells did not show a similar trend. It is further
significant to note that the amount of DNA damage
is not influenced by the co-culture duration; thus the
MN frequency in the bystander cells did not show
any difference while the co-culture was maintained
for 48 or 72 hours when compared to 24 hours (data
did not shown).
MN frequency in bystander NCI-H23 cells
MN frequencies obtained in NCI-H23 cells directly
exposed to drug and in bystander cells are given in table
2. The cells co-cultured with 40µg of drug, the MN
frequency obtained is 0.108±0.009, which is almost equal
to that of cells directly exposed to BLM. Similarly the cells
co-cultured with 80µg of drug, the MN frequency obtained
is not statistically significant than that of directly treated
cells (Table 2); however, the yield of MN frequency, is
lesser than that of cells co-cultured with less concentration
of drug (40µg/ml).

Table-1 MN frequency obtained in WI-38 cells exposed to bleomycin
Concentration of BLM (ì g/ml)
0
40
80

Binucleated Cells

Number of MN

MN Frequency ± SE

Directly exposed cells

1000

11

0.011 ± 0.003

Bystander cells

1000

14

0.014 ± 0.003

Directly exposed cells

1000

104

0.104 ± 0.01

Bystander cells

1000

52

0.052 ± 0.007

Directly exposed cells

1000

136

0.136 ± 0.011

Bystander cells

1000

58

0.058 ± 0.008

Table-2 MN frequency obtained in NCI-H23 cells exposed to bleomycin
Concentration of BLM (ì g/ml)
Binucleated Cells
Number of MN
MN Frequency ± SE
0
40
80

Directly exposed cells

1084

54

0.052 ± 0.007

Bystander cells

1075

58

0.057 ± 0.007

Directly exposed cells

617

56

0.099 ± 0.01

Bystander cells

1108

108

0.108 ± 0.01

Directly exposed cells

1072

57

0.056 ± 0.007

Bystander cells

1195

31

0.026 ± 0.005

BLM - Bleomycin; MN - Micronucleus; SE - Standard error
Sri Ramachandra Journal of Medicine, Jan - June 2010, Vol. 3, Issue 1
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Comparison of bystander response WI-38 and NCI-H23
cells
Figure-3 shows the MN frequency obtained from both cells
exposed to BLM directly and co-cultured with directly
exposed cells for 24 hours. In WI-38 cells the observed
bystander effect in the bystander cells is five fold higher
than that of bystander sham-treated control cells and not
influenced by the concentration of drug to directly treated
cells. In contrast, the NCI-H23 cells, showed a difference
in the bystander response; that is the magnitude of response
in bystander cells co-cultured with 40µg/ml treated cells
showed an two fold increase than that of control bystander
cells and 80µg/ml treated cells did not show any increase
and remain equal to that that of control bystander cells
(table-2).
DISCUSSION:
Bystander effect-like phenomena have been reported
(22)
since the early 1950s, when Parsons et al published
reports on changes in sternal bone marrow following X-ray
therapy of the spleen in chronic granulocytic leukemia.
Further data about the interaction of cells hit and cells not
hit by ionizing radiation came from Hollowell and
Littlefield(23), in 1968, who observed chromosome damage
induced by plasma obtained from patients undergoing
cancer radiotherapy. Goh & Sumner (24) observed breaks in
normal human chromosomes after plasma transfer from
accidentally total body-irradiated patients. Radiation
induced bystander effects clinical observations and
experimental results concerning examples of abscopal effects
have been reported by several authors, probably describing
bystander effect-like phenomena, but possibly (also)
inflammatory responses (25,26). The bystander effect using
high LET irradiation at very low doses was first described
by Nagasawa & Little (10). They irradiated Chinese hamster
ovary (CHO) cells with very low doses (0.3–2.5 cGy) of
á-particles, of which only 1% of the population was hit
by an alpha paricle. The authors observed an SCE frequency
in the range of up to 30% of the whole population. This
bystander effect occurred in vitro and saturated at 2.5 cGy.
Followed which, ample evidence has been generated to
show the existence on radiation induced bystander effects
in numerous cell types exposed to both high (24) and low
LET ionizing radiations (9) in cell line studies (8) and animal
experiments using many end points. Existence of bystander
effect is a major concern for the general public as well as
the radiation regulatory agencies because of the magnified
effect even though fewer cell populations are exposed.
Only few studies have focused on the ability of
chemicals to induce a bystander effect; chemicals like
chloroethylnitrosurea (27) mitomycin (28,29) and phleomycin(29)
have shown to induce bystander response and genomic
instability in primary melanoma and lymphoblastoid cell
lines respectively. It was suggested that soluble sectary
factors released from the drug treated cells into the culture
medium (2-6 hours), upon the transfer into non-treated
cells could be possible mechanism for the observed
6

bystander effect. In this medium transfer experiment the
action of the free radical would be limited due to its short
life of 10-5seconds in the first 2-6 hours of incubation. So
most of free radicals produced in the first 6 hours will be
depleted without damaging the normal bystander cells
which will not give the complete effect of free radicals. To
overcome this, in the present study we adopted a new
methodology to study the bystander response in considering
the mechanism of BLM. The drug treated cells are completely
separated from the bystander cells by just 1mm distance
and are co-cultured in the same medium for 24 hours to
study the bystander response. The magnitude of bystander
effect observed is five fold higher for WI-38 cells and two
fold for NCI-H23 cells. Similar reports have been shown
the existence of bystander response in human normal
lymphoblastoid cell line exposed chemicals and
radiation(29). Their findings indicate that media conditioned
by cells cultured in mitomycin-C induced a 1.5–3 fold
increase in micronuclei, and that media conditioned by
cells cultured in phleomycin induced a 1.5–4 fold increase,
and conditioned media from irradiated cells induced a 2–
8 fold increase in micronuclei compared to sham-treated
controls. Both chemicals as well as radiation induced
bystander effects at all the doses and concentrations
evaluated. Even at the lowest levels of exposure a minimum
of a 50% increase in micronuclei was observed.
The magnitude of bystander response in WI-38 cells
failed to show any concentration responsiveness or duration
of co-culture; this might be due to saturation effect as
reported for high LET radiations(9). However, the NCI-H23
cells showed the bystander response only cells co-cultured
to low BLM (40 mg/ml) and the cells co-cultured with
the cells exposed to 80mg/ml concentration of the drug,
the MN frequency did not differ from that of control
(Table-2); i.e. it did not show any bystander response.
This might be attributed to cell cycle arrest or cell death,
as existence of such phenomena has been reported in cells
exposed to high concentration of drug and radiations. In
addition, variation in the sensitivity of both cells to
bleomycin, could not be ruled out as we have earlier
observed BMG-1 a tumor cells of neuronal origin, could
survive and express MN when exposed to 80 µg/ml
concentration of the drug (30). Such a variation do drug
response has been reported in-vitro(30,31) and in patients
after chemotherapy (32,33).
The mechanisms of bystander signaling are now
starting to be elucidated at the molecular level and several
key molecules are known to have major roles in some
systems are interleukin 6 (Il-6)(34), Il-8(35), transforming
growth factor-β1 (TGFβ1)(36) and TNFα(37), ROS (38) and
reactive nitrogen species (39,18). At the molecular level, the
DNA-dependent Protein Kinase catalytic subunit
(DNA-PKcs) and Ataxia-Telangiectasia Mutated (ATM) are
required to generate bystander signals, but not required to
receive the bystander signal(9) and the ATM acts in the
downstream of Ataxia-Telangiectasia and Rad3-related
(ATR)in the DNA damaged response signaling of bystander
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cells(40). Cyclo-oxygenase 2 (CoX2, also known as PTGS2)dependent signaling has been shown to be a central player
in cellular inflammatory responses and also mediates
bystander signaling. The activation of the MAPK pathways
is crucial for the action of CoX2. Downstream signaling
leads to transcription factor activation, including inducible
nitric oxide (No) synthase (iNoS, also known as NoS2)
activation leading to the production of reactive nitrogen
species. Inhibition of these pathways in bystander cells by
blocking cell-cell communication(41,42) and by supplementing
antioxidants (42,8) leads to inactivation of bystander responses,
suggesting a potential route for modulating these responses
in a clinical setting(43). For example, it may be beneficial
to activate bystander responses to increase tumor cell killing,
or to prevent them in order to protect normal tissues from
additional damage.

8.

Sokolov MV, Smilenov LB, Hall EJ, Panyutin IG,
Bonner WM, Sedelnikova OA. Ionizing radiation
induces DNA double strand breaks in bystander
primary lung fibroblasts. Oncogene 2005;24:7257-65.

9.

Hagelstrom RT, Askin KF, Williams AJ, Ramaiah L,
Desaintes C, Goodwin EH, et al. DNA-PKcs and ATM
influence generation of ionizing radiation-induced
bystander signals. Oncogene 2008;27:6761-9.

CONCLUSION:
The obtained results strongly supports that BLM is
inducing the bystander response in WI-38 and NCI-H23
cells similar to radiation. Further, understanding the
mechanism of BLM-induced bystander responses may
therefore highlight potential new therapeutic approaches
that invoke mechanisms related to cell–cell communication
of damage-sensing signals and allow amplification of cell
killing effects; if such molecules are identified, can be
targeted for better management of tumor with minimal
concern for late complications like therapy related second
malignancy.

12. Belyakov OV, Prise KM, Trot KR, Michael BD.
Delayed lethality, apoptosis and micronucleus
formation in human fibroblasts irradiated with x-rays
or alpha particles. Int J Radiat Biol 1999;75:985-93.
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PREVALENCE OF OSTEOPOROSIS AND EVALUATION OF ITS RISK FACTORS IN SURGICAL AND
NATURAL POSTMENOPAUSAL WOMEN – A PILOT STUDY
V Rohit Gopinath a , Priscilla Johnson a, Archana P Kumar a, Muthu Prathibha.K a, A.S. Subhashini a, Gopinath Menon b
ABSTRACT:
Osteoporosis stands second next to cardiovascular
disease as a global healthcare problem and it occurs more
frequently with increasing age as bone tissue is progressively
lost and in women, the loss of ovarian function at menopause
precipitates rapid bone loss.
Aim: This study was undertaken to estimate the prevalence
of osteoporosis in postmenopausal women and to evaluate
the effect of modifiable risk factors on bone mineral density
(BMD).
Materials & Methods: 8 surgical (SPMW) and 27 natural
postmenopausal women (NPMW) who underwent systemic
DEXA scan were chosen for this cross sectional study. Body
height and weight were measured, and body mass index
(BMI) was calculated. Other predictor variables of BMD were
obtained using a questionnaire. Secondary data such as BMD
and serum calcium were collected retrospectively.
INTRODUCTION:
Worldwide, incidence of new osteoporotic fractures
during the year 2000 was around 9 million, of which Europe
and America accounted for 51%, while most of the remaining
cases occurred in the Western Pacific region and Southeast
Asia1. Osteoporosis stands second next to cardiovascular
disease as a global healthcare problem and expert groups
expect an estimated increase in the number of osteoporosis
patients to 36 million by 2013(2). It is also suggested that
1 in 3 women over 50 will experience osteoporotic fractures,
as will 1 in 5 men (3, 4, 5).
Osteoporosis is a multifactorial disease leading to
progressive decrease in bone mineral density, decreased bone
strength and increased risk of skeletal fractures 6.There is a
reduction in bone density less than 2.5 standard deviations
below the mean for healthy adults of the same race and
gender occurring more frequently with increasing age as bone
tissue is progressively lost(7). The remodelling of bone (its
formation and resorption) is a continuous process. Any
combination of changes in the rates of formation and
resorption which results in bone resorption exceeding bone
formation can cause a decrease in bone mass after the age of
40 – 50. Skeletal mass begins to decline, at a faster rate in
women than in men, and at different rates in different parts
CORRESPONDING AUTHOR :
Dr. A.S. SUBHASHINI
Professor and Head
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Sri Ramachandra University, Chennai - 600 116
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Results: Mean BMI of NPMW was 26 ± 2.76 and SPMW
was 24.61 ± 6.25 and the mean BMD was 753.36 ± 176.2
g/cm2 and 973.2 ± 108.28 g/cm2 respectively. The Z score
was -1.13 for NPMW and -0.42 for SPMW which was
statistically significant.(p<0.05) The prevalence of
osteoporosis among NPMW and SPMW was 44.82% and
37.5%.
Conclusion : This cross sectional study in postmenopausal
women not only reveals a higher prevalence of osteoporosis,
but also provides new insight into risk factors of osteoporosis
like low BMI and higher age. Moreover, this also highlights
the higher prevalence in comparatively young SPMW as shown
by their low bone mass which predicts their vulnerability to
develop osteoporosis in future.
Key words: Bone mineral density, postmenopausal status,
osteoporosis.
SRJM 2010;3:9-13
of the skeleton. There is a trend towards acceleration of bone
loss in the perimenopausal years in women. The facts that
accelerated bone loss accompanies the menopause in some
women and that premature osteoporosis occurs when bilateral
oophorectomy is performed prior to the age of normal
menopause suggest that estrogens play a major role in
preventing bone loss(7).
Bone mineral density (BMD) is commonly used to
diagnose osteoporosis and to predict individual fracture risk
more so in postmenopausal women (PMW) (8). It is a function
of peak bone mass and is an indicator of the rate of
subsequent bone loss(9). BMD is lost in PMW due to the
decline in ovarian function and low bone mineral density
leads to osteoporotic fractures(10). Risk factors for osteoporotic
fractures in PMW can be non- modifiable such as genetic
factors, age, sex, and race (11-14) or potentially modifiable such
as adequate nutrition, body weight (15, 16) and level of physical
activity(17). As body weight impacts both bone turnover and
bone density, it has been more consistently demonstrated to
be an important risk factor for vertebral and hip fractures(18).
Although, studies on BMD and menopausal status have
been conducted in various countries, limited data are
available regarding BMD and its determinants in our
population. Hence this study was undertaken to estimate
the prevalence of osteoporosis in postmenopausal women
of Chennai and to evaluate the effects of modifiable risk
factors like body weight, physical activity and dietary pattern
on BMD.
Materials & Methods
Post menopausal women (natural = 27, surgical = 8)
who underwent systemic DEXA scan in a hospital were
chosen from the Medical Records Department and were

Sri Ramachandra Journal of Medicine, Jan - June 2010, Vol. 3, Issue 1

9

Original Article

included in this cross sectional study and the following details
were collected from them after obtaining informed consent.
Women who attained menopause at least one year ago(19)
were included for the study. Confounding variables such as
women with history of asthma, Cushing’s syndrome, other
bone disorders, more than 2 months of confinement to bed,
chronic use of drugs such as steroid therapy and HRT were
excluded from the study.
Body weight and height were measured and BMI was
calculated. Information on other predictor variables of BMD
like age, family history of osteoporosis, daily calcium intake
etc., were collected using a questionnaire. Daily calcium
intake was assessed using a food frequency questionnaire,
the calcium content of Indian food categories was assigned
and the average daily calcium intake was calculated in mg/
day(20).Secondary data such as BMD and serum calcium,
serum phosphorus were collected retrospectively.
BMD was assessed at the lumbar spine (L1-L4) and
expressed in g/cm2.The results were expressed as Z score
which is the number of standard deviations below or above
the mean BMD value for people of the same age and the
T score was expressed as the number of standard deviations
below or above the mean BMD value for young adults
(20 -30 yr old). A diagnosis of osteoporosis is based on a
T score of < -2.5 SD(21) and also on Osteoporosis Selfassessment Tool which was calculated based on age and
weight 22 World Health Organization has proposed a
diagnostic classification for bone mineral density based
on the T-score, which recognizes 3 categories: normal
(T-score –1 or higher), osteopenia (T-score between –1 and
–2.5) and osteoporosis (T-score –2.5 or less).
Data was analyzed using SPSS software version 15.
Continuous variables were expressed in terms of mean and
standard deviation Furthermore, analytical test such as t test
was done for comparison.
RESULTS:
Table I shows the study parameters of the natural and
surgical postmenopausal women. Among the 35 study
participants, 27 were natural postmenopausal women
(NPMW), 8 were surgical postmenopausal women (SPMW)
and none were on hormonal replacement therapy. The mean
age of the NPMW was 63.3 ± 12.18 years while that of the
SPMW was 50.14 ± 5.24 years. The mean duration of
menopause in SPMW was 14.33 ± 10.7 years. The data on
mean duration of menopause in NPMW was inadequate and
it is one of the limitations of our study. The mean BMI of
the NPMW was 26 ± 2.76 and the mean BMI of the SPMW
was 24.61 ± 6.25.
The mean calcium level of NPMW was 8.9 ± 0.44
mg/dl and that of SPMW was 8.3 ± 0.24 mg/dl. The mean
phosphorus level of NPMW was 3.94 ± 1.02 mg/dl and
that of SPMW was 5.7 ± 0.92 mg/dl.
The BMD of NPMW was 753.36 ± 176.2 g/cm2 and
it was found to be 973.2 ± 108.28 g/cm2 in SPMW.
10

Table.1 shows the values of all the study parameters among
natural postmenopausal women and surgical postmenopausal women
Study parameters

Mean ± SD

Natural PMW

SPMW

Age

63.3 ± 12.18 years

50.14 ± 5.24 years

Height

150.2 ± 7.32 Cms

159.3 ± 13.88 Cms

Weight

55.9 ± 10.1 kg

61.2 ± 11.8 kg

Body Mass
Index(BMI)

26 ± 2.76

24.61 ± 6.25

Bone Mineral
Density(BMD)

753.36 ± 176.2 g/cm2 973.2 ± 108.28 g/cm2

Plasma Calcium

8.9 ± 0.44 mg/dl

8.3 ± 0.24 mg/dl

Plasma
Phosphorous

3.94 ± 1.02 mg/dl

5.7 ± 0.92 mg/dl

T-Score

-2.4

-1.23

Z-Score

-1.13

-0.42

Z score -Number of standard deviations below or above
the mean BMD value for people of the same age and the
T score-Number of standard deviations below or above
the mean BMD value for young adults (20 -30 yr old)
(Fig.1- bar diagram showing the bone mineral density of
NPMW and SPMW which was statistically significant,
P<0.05)The T score was found to be -2.4 among NPMW
and it was -1.23 among SPMW. The Z score was -1.13 for
NPMW and it was found to be -0.42 for SPMW which was
statistically significant (p<0.05). (Fig.2 & Fig.3 - bar diagrams
showing the Z Score and T Score of NPMW and SPMW
respectively).The prevalence of osteoporosis was estimated
to be 44.82% & 37.5% using OST index and 44.82% and

Fig.1 Comparison of bone mineral density among natural
postmenopausal women and surgical postmenopausal women
which was statistically significant (P<0.05)
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Fig.2 Comparison of Z Scores among natural postmenopausal women and surgical postmenopausal women

Fig.3 Comparison of T Scores among natural postmenopausal women and surgical postmenopausal women
12.5% using T score values among NPMW and SPMW
respectively. A negative correlation was observed between
age and the bone mineral density (bone mineral density
decreases with increasing age) which was more significant
in NPMW than in SPMW. There was no statistically
significant association between the serum calcium,
phosphorus levels and the menopausal status.
DISCUSSION:
Even though studies on BMD and menopausal status
have been conducted in various countries (14, 23) limited data
are available regarding BMD and its determinants in our
population. Hence this study was undertaken to estimate
the prevalence of osteoporosis in postmenopausal women
of Chennai and to evaluate the effects of modifiable risk
factors like body weight, physical activity and dietary pattern
on BMD.
This pilot study was conducted among natural and
surgical postmenopausal women to estimate the prevalence
of osteoporosis using OST index and on the basis of T scores.
It showed a higher prevalence of 44.82% in NPMW and
12.5% in SPMW. Advancing age and low body weight are
associated with an increased risk for osteoporosis (24) and such
a higher prevalence of osteoporosis encountered in this study
could be due to interplay of various mechanisms that

generally occur in postmenopausal women(24). Hormonal
factors strongly determine the rate of bone resorption; lack
of estrogen (e.g. as a result of menopause) increases bone
resorption as well as decrease the deposition of new bone
that normally takes place in weight-bearing bones. The
principal hormones secreted by the ovarian follicle are
oestradiol, oestrone and androstenedione. The latter is also
secreted by the adrenals at almost the same rate, and about
3% of it is converted to oestrone, contributing to greater fall
in plasma oestradiol at the time of menopause than the fall
in oestrone and androstenedione. Another explanation could
be due to the lack of estrogen replacement for women at
menopause, which virtually help maintain bone density and
reduce the risk of development of osteoporosis and none of
our study participants were on hormone replacement therapy.
The possibility of little over reporting could not be denied
due to the bias in the selection of study subjects as we
considered only self reported cases.
In this study, lower BMD was observed in subjects with
lower Body Mass Index (BMI).As BMI is a better marker of
bone mineral density in the weight-bearing sites than in the
non-weight-bearing sites, implying a mechanical effect of
weight on bone mineral density, low body weight is known
to be associated with an increased risk for osteoporosis and
fractures(25, 26). Moreover, total weight is the most consistent
marker of overall BMD as all BMD except cortical BMD at
the femoral neck show statistically significant associations
with body weight(27). In our study, irrespective of the type of
menopausal status, simple correlation analysis indicated that
BMD correlated significantly with BMI.
The T score of the NPMW in our study was -2.4 depicting
the higher risk for osteoporosis in this category and it was
only -1.23 for SPMW showing that these subjects do have a
low bone mass and there are chances for them to develop
osteoporosis in future provided they are not under HRT. This
is consistent with lower T scores observed in an Australian
study(28).
The more negative T score & Z score observed in the
NPMW of our study could be also due to the additive effect
of aging apart from the postmenopausal status. This is
consistent with the studies reported by other authors who
have observed significant negative correlations with age and
total body BMD (29, 30). Bone dissolves and is absorbed faster
than the formation of new bone leading to thinner bones
because of sudden decrease in estrogens as a result of
menopause and also as a natural part of aging(31). Moreover,
there is greater reabsorption of Ca and phosphorous from
the bones and a decrease in bone matrix. Physical inactivity
that was reported in the postmenopausal women also may
play an additional role.
In addition to estrogen, calcium metabolism plays
a significant role in bone turnover, and deficiency of
calcium and vitamin D may lead to impaired bone
deposition. Moreover, the parathyroid glands react to
low calcium levels by secreting parathyroid hormone
which increases bone resorption to ensure sufficient
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calcium in the blood.In any event, the rise in bone
resorption produces a small rise in plasma calcium,
phosphate and alkaline phosphatase and in urine
calcium and hydroxyproline (32). But in our study, the
calcium level was well within normal limits and the
phosphorus level was found to be raised in PMW
although there was no significant difference in these
levels between NPMW and SPMW. Moreover the extent
of the rise in urine calcium and hyroxyproline and
therefore presumably bone resorption is a function of
the degree of ‘oestrogen deficiency’ in as much as the
fasting urine calcium in post – menopausal women is
an inverse function of the plasma oestrogen level (33,34,35).
Urinary calcium was not estimated, in our study, hence
this was a limitation. It has been documented that post
– menopausal women generally have less trabecular bone
than age matched premenopausal women and
oophorectomy is followed by a rapid fall in spinal
density (36,37).
The limitations of our study are small sample size,
failure to include premenopausal women for
comparison, non availability of BMD of specific sites,
non availability of data on post menopausal duration
among NPMW and the selection of study group on the
basis of physician referral for bone mineral densitometry
instead of random sampling.
In conclusion, this cross sectional study conducted
as a pilot effort in Chennai not only reveals a higher
prevalence of osteoporosis, but also provides insight
into risk factors of osteoporosis like low BMI and higher
age among Indian postmenopausal women. Albeit the
prevalence of osteoporosis is a known disease outcome
in elderly NPMW, this study highlights the higher
prevalence in comparatively young SPMW as shown by
their low bone mass which predicts their vulnerability
to develop osteoporosis in future. This also stresses the
importance of dietary calcium intake and concludes that
prevention of leanness is important for prevention of
PM bone loss. The therapeutic triangle for osteoporosis
in postmenopausal women is thus a combination of
exercise to stimulate new bone formation, appropriate
nutrition (calcium) to mineralise the newly formed
osteoid and exogenous oestrogen to modulate the rate
of bone loss. These in turn will maximize bone mineral
accrual and result in optimal peak bone mass.
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E- CADHERIN EXPRESSION: A SIGNATURE FOR INVASION IN GASTRIC CANCER
Sandhya Sundarama, Shalinee Raoa, Prathiba Da
ABSTRACT:
Background
Cancer cell detachment is the first step in the process of
invasion and metastasis. E- cadherin, a calcium mediated intercellular adhesion molecule, plays a crucial role in cell to
cell adhesion between epithelial cells. Studies have shown a
correlation between decreased E- cadherin expression and
cancer cell detachment. Gastric cancer with down regulation
of E- cadherin results in dissociation and dissemination of
tumour cells, leading to distant metastasis and poor outcome.
Aims & Objectives
The aim of our study was to analyze the expression
and staining pattern of E- cadherin and to correlate it with
tumour differentiation, invasion, histological variants, lymph
node status and distant metastasis in gastric cancer.
Materials and Methods
Twenty cases of antral gastrectomy specimen with lymph
node dissection for gastric carcinoma were retrospectively
studied. E- cadherin immunostain was performed using anti
E- cadherin antibody and pattern of expression was analysed
and correlated with other prognostic parameters.
Results
The study included equal number of cases of intestinal
and diffuse type of gastric carcinoma. Age group ranged
from 4th –8th decade with maximum cases in the 5th decade.
INTRODUCTION:
Gastric carcinoma is the second commonest cause of
cancer-related deaths in the world and is the leading cancer
in southern India as reported by cancer registries in
India.(1,2) In spite of in depth studies and therapeutic
advances, its prognosis and outcome has not shown much
improvement. Prognostic markers may play a vital role in
designing the therapeutic approach, especially with regard
to aggressive chemotherapy or surgery.
Cancer cell detachment is the first step in the complex
process that leads to the invasiveness and metastasis.
The cadherins are a major class of adhesion molecules that
play an important role in the homotypic cell-cell adhesion.
E- cadherin, a member of the cadherin family, is a
123 –kD cell surface glycoprotein, calcium dependent
intercellular adhesion molecule which is expressed in all
epithelial cells. Decrease expression of E- cadherin leads
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Among the 10 intestinal type two were well differentiated,
four moderately differentiated and another four were poorly
differentiated type of gastric carcinoma. In normal areas,
the epithelial cells, showed strong membrane staining.
None of the tumours showed normal type of E- cadherin
expression. All tumour cases studied showed abnormal
E- cadherin expression with varying patterns. Out of 20, nine
showed faint/ absent E- cadherin, seven showed reduced
cytoplasmic staining and four showed membrane and
cytoplasmic staining. A majority of diffuse carcinoma showed
absence of E cadherin (70%) as compared to intestinal type
(20%). Four cases were below the age of 40 and they
uniformly showed faint / absent E - cadherin staining. Three
out of four females in the study showed faint /absent
E- cadherin expression. Cases with pathological stage pT3/
pT4 showed faint/absent E- cadherin. All cases with distant
metastasis showed faint/absent E- cadherin expression.
Conclusion
Decreased E- cadherin expression correlates with
differentiation and distant metastasis. An evaluation of
clinico-histological features and immunohistochemical study
of E- cadherin may help in predicting the prognosis and
metastatic potential in gastric cancer. This can further be
utilised as a tool for predicting recurrence.
Key words: E- cadherin, gastric cancer, tumour
differentiation
SRJM 2010;3:14-17
to dissociation and dissemination of adenocarcinoma
cells. It is therefore also called the invasion suppressor
gene.(3) The present study was designed to evaluate the
immunohistochemical expression pattern and significance
of E- cadherin in gastric cancer.
MATERIALS AND METHODS
The paraffin blocks of twenty cases of gastric carcinoma
who underwent antral gastrectomy with lymph node
dissection were obtained from archival files in Department
of Pathology, (Table 1). The age group ranged between
4th - 8th decade with increase incidence in the 5th decade.
Sixteen were males and four females. None of the patients
had undergone any other modality of treatment before
surgery. Blocks selected for the study included representative
areas from the tumour as well as adjacent non-cancerous
tissue. The tumours were classified according to the Lauren’s
classification into intestinal type and diffuse type. The
clinical presentation and histological features were studied.
Table 1: Distribution of cases included for the study
Histological type of Carcinoma No. of cases
Intestinal

10

Diffuse Type

10

Well diff (2)
Mod diff (4)
Poorly diff (4)
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E- cadherin immunostain was performed using anti
E- cadherin antibody. E- cadherin expression was examined
by immunostaining using the avidin-biotin complex
immunoperoxidase method. Four-µm thick tissue sections
on slides were deparaffinized in xylene and rehydrated
serially with alcohol and water. Subsequently, the sections
were heated in pressure cooker for 10 minutes to retrieve
antigens. Endogenous peroxidase was blocked with 3%
hydrogen peroxide in methanol for 10 minutes. After
washing with phosphate-buffered saline, the slides were
then incubated with diluted (1:100) mouse monoclonal
E- cadherin antibody (Clone: 36; Isotype: IgG1, BioGenex)
in a moist chamber at 37°C for 1 hour. The reaction was
washed with phosphate-buffered saline and probed with
universal secondary antibody at 37°C for 1 hour. The
results were visualized with diaminobenzidine as the
chromogen. The slides were finally counterstained with
Harris hematoxylin, dehydrated and mounted. For negative
control, the primary antibody step was omitted. Slides
with normal gastric mucosa was used as positive control.
Furthermore, positive E- cadherin staining in the adjacent
non-involved gastric mucosa also served as an internal
positive control.
E- cadherin staining was examined under a light
microscope and classified, according to the pattern of
staining. The pattern of staining was described as normal
type i.e. strong and membranous. An abnormal type was
heterogenous i.e. membrane and cytoplasmic staining
pattern, reduced cytoplasmic staining (reduced staining
found only in the cytoplasm) or faint or absent (homogenous
faint/absent staining). Pattern of expression was studied by
two pathologists and correlated with clinical features and
evidence of lymphatic/distant spread. Quantitative data
was analysed by Chi square test and p value was generated
for each subgroup.
RESULTS
In the mucosa of the normal gastric tissue and the non
cancerous area, E- cadherin showed strong membrane staining
(Figure1). E- cadherin expression in all the twenty cases of
gastric cancer cases showed aberrant staining pattern (Table
2). Out of 20, nine (45%) showed faint / absent
E- cadherin, 7 (35%) showed reduced cytoplasmic staining
(Figure 2), and 4(20%) showed membrane and cytoplasmic
staining. Diffuse type of gastric carcinoma showed faint/
absent E- cadherin expression (Figure 3) as compared to the
intestinal type and this was statistically significant (p=0.03).
Among the different cases, 5% showed involvement
upto the lamina propria and submucosa (pT1), 20% showed
extension into the muscularis propria and subserosa (pT2).
A majority i.e. 65% showed involvement of the serosa
and visceral peritoneum (pT3). About 10% showed invasion
into adjacent structures (pT4). Faint/absent E- cadherin
staining was noted in 7 of 15 tumours with serosal extension
and 2 of 5 tumours limited to the subserosa (Table 3).
However, there was no statistically significant difference
between the tumours confined to subserosa and those that
had invaded beyond the serosa (p value= 0.95)

Figure 1- Nomal gastric mucosa with strong membranous
staining ( E cadherin immunostain X100); inset show
morphology of the same ( H& E stain X 40)

Figure 2: Reduced cytoplasmic staining of E-cadherin in
moderately differentiated intestinal type gastric carcinoma
(E-cadherin immunostain X 100); inset show morphology of
the same ( H& E X 40)

Figure 3: Total loss of E-cadherin expression in diffuse signet
ring type gastric carcinoma (E-cadherin immunostain X100)
; inset show morphology of the same (H& E stain X 40)
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Among the 20 cases, 25% of the cases showed no
lymphnode involvement (pN0) and another 25% showed
involvement of 1-6 nodes (pN1). About 40% showed
7-15 lymphnode metastases (pN2), while 10% showed
greater than 15 node (pN3) involvement. Out of 5 node
negative cases,3 cases showed absent E- cadherin as
compared to 6 out of 15 in node positive cases (Table 4).
There was no statistically significant relation between E
cadherin expression and the nodal status (p value =0.45).

Distant metastasis was seen in four out of twenty cases.
Two cases metastasized to the peritoneum, one case showed
metastatic nodules in the peritoneum and pericardium and
one case showed liver involvement. All cases with distant
metastasis showed faint/absent E cadherin expression in
the primary tumour. All cases below 40 years (4 cases)
uniformly showed reduced cytoplasmic of E cadherin. Three
out of four females showed reduced cytoplasmic and or
faint /absent of E- cadherin expression.

Table 2: E- cadherin expression among the types of gastric carcinoma
Type of staining

Total no
of cases

Membrane & cytoplasmic
staining

Distribution among types
of carcinoma

p-value
value

4

Intestinal
4

Diffuse
0

7

Intestinal
4

Diffuse
3

9

Intestinal
2

Diffuse
7

Reduced cytoplasmic
Faint or loss of staining

0.03 (significant)

Table 3- E- cadherin expression compared with depth of invasion
Level of invasion

Membrane
cytoplasmic
staining

Reduced
cytoplasmic

Faint/absent
staining

p-value
(Not significant)

pT1 & pT2(5)

1

2

2

0.95

pT3 &pT4(15)

3

5

7

Table 4 –E- cadherin expression in node positive and node negative cases
Node involvement

Membrane &
cytoplasmic
staining

Reduced

Faint /absent

cytoplasmic

staining

pN0

0

2

3

pN1, pN2, pN3

4

5

6

DISCUSSION
E- cadherin a major intercellular cell adhesion
molecule, in addition to its property of adhesiveness plays
a role in growth and development. Due to its role in
carcinogenesis, it is viewed as an invasion as well as a
growth suppressor gene.(3) It has been proposed that the
loss of E- cadherin-mediated cell to cell adhesion is a
prerequisite for tumour cell invasion and metastasis
formation.(4) Down regulation of E- cadherin in gastric cancer
correlates with infiltrative and metastatic ability.(5) Reestablishing the functional cadherin complex, e.g. by forced
expression of E- cadherin, results in a reversion of an
invasive lesion to a benign epithelial phenotype in cultured
tumor cells.(4,6) Studies have demonstrated a functional
relation between the invasive phenotype and decreased
E- cadherin expression and also a correlation between
the metastatic activity of tumor cells and the level of
E- cadherin expression in vitro.(7) In addition, a possible
association between a decreased expression of
E- cadherin and tumor progression has been shown in
16

p-value
(Not
significant)
0.42

vivo.(8) These observations indicate that E- cadherin may
play an important role in cancer invasion and metastasis
by mediating cancer cell dissociation.
The present study revealed abnormal pattern of
E- cadherin expression in all cases of gastric cancer, although
the pattern of expression varied from case to case. We
observed a higher frequency of E- cadherin negativity in
diffuse type carcinoma than in intestinal type and this was
statistically significant. These findings correlated with other
similar studies in literature.(9,10) Mayer et al, in a similar
study showed a correlation between decrease E- cadherin
expression and cellular differentiation which was also
evident in our cases.(10) These observations suggest that
E- cadherin expression on tumor cells may be one of the
factors responsible for glandular differentiation in gastric
carcinomas. Hence, E- cadherin expression in tumor cells
may play a role in the genesis of histologic types of human
gastric carcinomas. Behrens et al revealed the role of
E- cadherin in the establishment of an invasive phenotype
in human carcinoma cell lines.(11)
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Our study did not show any statistically significant
correlation between E- cadherin expression and depth of
tumour invasion. E- cadherin-negative tumors were
significantly more frequent in cases with peritoneal
metastases than in those without. This finding reinforces
the fact that E- cadherin-negative cancer cells may be a
prerequisite for metastasis in view of loss of cell to cell
adhesion property of cadherins. In this study, E- cadherinnegative tumors showed a no significant correlation with
lymph node status. Unlike, Wu et al who demonstrated a
positive correlation with nodal metastasis(12) Gabbert et al
found that patients with E- cadherin positive tumors had
significantly better 3 and 5-year survival rates than patients
with E- cadherin negative tumors.(13)
We analysed the staining pattern, intensity and the
percentage of cells in positive cases. Staining was strong
and membranous in normal gastric epithelium, but gradually
decreased in intensity and percentage, and the pattern
was changed towards cytoplasm in carcinoma. In our study,
there was good correlation between E- cadherin expression
and tumour differentiation. Poorly differentiated and diffuse
type showed reduced E- cadherin expression. This was in
concordance with study reported in literature.(14) Tumornode-metastasis, staging, differentiation, histologic
classification, and tumor size are known to carry strong
prognostic value. However, E- cadherin could serve as a
prognostic marker to predict the invasive and metastatic
potential and thereby help in assessing the survival status
in gastric tumours.
Increased methylation within the promoter regions of
genes play a key role in the inactivation of many important
genes during the development of cancer. E- cadherin
promoter methylation is associated with reduced E- cadherin
expression. Helicobacter infection is a known associated
risk factor for gastric cancer and pylori bacilli have shown
to down regulate E- cadherin expression.(15) H pylori infection
has been associated with methylation of E- cadherin gene
and in these cases reversal of methylation in the gastric
epithelium may arrest the process and prevent future
development of gastric cancer.(16)
To conclude, a combined analysis of clinicohistological features and E- cadherin expression may help
to predict the prognosis and metastatic potential in gastric
cancer thus providing useful information for recurrence
and survival.
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SIGNAL TRANSDUCTION PATHWAYS IN RHEUMATOID ARTHRITIS
Nalini Ganesan a, Vasanthi Pallinti a, Rajasekhar G b
ABSTRACT:
Rheumatoid arthritis (RA) is a chronic inflammatory
autoimmune disease, primarily affecting the synovium
leading to the destruction of cartilage and bone. Many
inflammatory responses observed in RA synovium
including the activation of cytokine and adhesion
molecules can be traced to specific transcription factors
and signal transduction pathways. Two of the most
important mediators involved in pathophysiology of RA
are tumor necrosis factor alpha (TNF – α ) and interleukin

1-beta (IL-1β) and they represent an attractive therapeutic
target for novel anti-inflammatory drugs.
This review discusses the pathogenesis and highlights
the role of signal transduction pathways as key mediators of
disease activity of this disabling disease. A review into the
signal pathways gives us scope for designing better therapeutic
modalities in future to improve the quality of life.
Key words : Rheumatoid arthritis, signal transduction,
cytokines

INTRODUCTION:
Rheumatoid arthritis (RA) is a chronic inflammatory
arthritis autoimmune disease, primarily located in the
synovial joints leading to the destruction of cartilage and
bone (1) . It’s clinical course is highly variable with
spontaneous disease fluctuations. Rheumatoid arthritis affects
0.5 – 1 % of the population and is more frequent in women
as compared to men (2). Although, the cause of RA is still
remains unknown, both genetics and environmental factors
can play an inciting role in the development of this disease.
It is an autoimmune disorder and has been associated with
human leukocytes antigen (HLA) DR4 subtype (3). A specific
amino acid sequences, the so called shared epitope confers
a higher risk for developing destructive lesions in rheumatoid
arthritis (4). A majority of RA patients are characterized by
the presence of serological abnormalities. The autoantibodies
such as the presence of rheumatoid factors and antibodies to
anti-citrullinated proteins an be demonstrated in blood group
donors several years before the onset of symptoms (5).
Cytokines are proteins with small molecular weight
secreted mainly by cells of the immune system, which act
as key mediators in physiological functions such as host
defense and inflammatory responses. The physiological
functions of these proteins turns pathological on their
overproduction. The pathological role of the cytokines in
RA has been demonstrated by Feldmann M and Maini
RN (6). The proinflammatory cytokines tumor necrosis factor
(TNF-α) and interleukin 1-beta (IL-1β) are the two most
important mediators involved in the pathophysiology of
several chronic inflammatory diseases including RA.
The extracellular stimuli such as stress and inflammatory
cytokines convert an extracellular signal to intracellular

response. The kinases are the key regulators of cell function
and gets activated by phosphorylation (2). The main signal
transduction pathways implicated in RA include the mitogenactivated protein kinase (MAPK) pathway, nuclear factorkappa B (NF-kB) and Jannus kinases signal transducer and
activator of transcription (JAK / STAT) pathway.

SRJM 2010;3:18-21

Mitogen-activated protein kinase (MAPK)
Mitogen-activated protein kinase are a family of
ubiquitously distributed enzymes which intervene in signal
transduction pathways from many cell surface receptors and
participate in the regulation of number of physiological as
well as pathophysiological cellular processes including cell
growth, differentiation and apotosis (7). The three main MAP
kinase families are the extracellular signal regulated protein
kinases (ERK), the C-Jun amino terminal (JNK) and the p38
kinases. The ERK are activated by growth factors and
mitogenic stimuli and participate in the control of cell
proliferation and differentiation (8). In contrast, the JNK and
p38 kinases are activated by environmental stress factors
including the proinflammatory signals and are often referred
to as the stress activated protein kinase. p38 kinases, a 38
kDa protein is a member of the MAP kinase family gets
activated occurs in response to different proinflammatory
stimuli such as osmotic shock, endotoxin, UV light or
cytokines (9) that leads to transcription of target genes. The
key position occupied by p38 kinase is shown in Figure 1.
Figure 1: Representation of inflammatory signal transduction
showing the key position of p38 MAP Kinase
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AP-Activating protein kinase, COX-2- Cyclo-oxygenase - 2
IL-1beta-Interleukin – 1beta , MAPK-Mitogen activated
protein kinase
MAPKK-MAPK kinase, MAPKKK-MAPK kinase kinase.
MMP-Matrix metalloproteinases, NF-kB-Nuclear factor
kappa B
TNF-alpha-Tumor necrosis factor alpha.
p38 MAPK pathway and RA
It has been demonstrated that MAPKK3/MKK3
(mitogen-activated protein kinase kinase) and MAPKK6/MKK6
make independent contributions to p38 MAPK activation in
rheumatoid synovial fibroblast after cytokine stimulation (6)
and both must be blocked for maximal inhibition. In
inflammation, the most important route for activation is via
TNF -α and IL-1 ligation to extracellular membrane receptors
and the activated p38 can phosphorylates a number of
downstream kinases and transcription factors which leads to
regulation of gene expression at the transcriptional and
translational levels. The studies on synovial tissue of RA
and osteoarthritis patients demonstrated that the activation
of MAP kinase families is more intense in RA. p38 activation
was feature observed in the synovial lining layer and in
synovial endothelial cells(7).
p38 inhibitors
p38 MAP kinase, occupies a central position in the
inflammatory signal transduction pathway, is a target for the
development of new inflammatory medications, since
inhibition of this enzyme provides a mechanism for
controlling the overproduction of TNF α and IL-1β. A number
of compounds representing a variety of structures such as
pyridinyl imidazole, pyrimidinyl imidazoles, diarylureas and
diaryl ketones have been developed as potential inhibitors
for p38 kinases. The crystallographic studies have indicated
that these inhibitors bind at ATP binding site of p38 kinase
by competing with ATP and thereby inhibiting the
phosphorylation process. The usage of these inhibitors to a
certain extent is restricted due to side effects such as liver
toxicity as it interferes with hepatic cytochrome P450
enzymes (8). SB 203580 was investigated in adjuvant induced
arthritis in Lewis rats and murine collagen induced
arthritis(9). RPR 200765 A has reduced the incidence and
progression in the rat streptococcal cell wall arthritis (10).
Vertex has investigated a number of compounds with
VX- 745 reaching phase II trials for RA (11) in humans but has
been withdrawn due to side effects. One of the most
promising p38 MAPK inhibitors for treatment of RA is
SC10-469, now in phase II clinical trials (12).
Nuclear factor kappa β (NF-kB)
It is a factor identified by Baltimore and his colleagues
in 1986 in nucleus of B cells and is expressed ubiquitously
in cytoplasm of all cells . It is being considered as the master
switch for self defense responses (13) and regulates expression
of genes encoding cytokines, cell adhesion molecules, cell
cycle regulators and apotosis inhibitors. NF-kB is
predominantly localized in the cytoplasm complexed with

the inhibitory 1kB proteins. The activation of NF-kB by
classical / alterative pathway leads to the degradation of the
inhibitory protein and with translocation of NF-kB to the
nucleus and induce expression of target genes. Figure 2
highlights the mechanism of action of NFKB in signaling
pathway.
NF-kB and RA
Figure 2 : Two different NF-KB signaling pathways

The classical pathway is activated by a large number of
agonists such as tumor necrosis factor and interleukin -1.
The alterative pathway is activated by a limited number of
agonists that are involved in secondary lymphoid
organogenesis, mature B-Cell function and adaptive
immunity.
NF- kB- Nuclear factor kappa B, IKK- Inhibitor of NF-kB,
NEMO – NF-kB essential modulator, NIK – NF-kB inducing
enzyme, p50, p65, p100, RelB, p52 – Components of
NF-kB.
The pathophysiological features of RA can be explained
by activation of limited number of transcription factor and
its activation signal such as NF-kB as shown in Figure 3.
NF-kB induces gene expression of cell growth promoting
factors such as cyclin D1 and c-myc besides causing
upregulation of inflammatory cytokines. The nuclear factor
acts as a major determinant of RA pathophysiology by
causing hyperproliferation of synovial tissues. Drugs
such as acetylsalicyclic acid, ibuprofen, sulfasalazine,
dexamethazone, and aurothiomalate have shown to block
NF-kB activation cascade and the discovery that various non
steroidal anti-inflammatory drugs (NSAIDs) and
glucocorticoids (GC) are potent inhibitors of NF-kB has
dramatically influenced the understanding of molecular
mechanism underlying the anti -inflammatory action of
drugs (14). Oxidative stress, an important contributor to
pathogenesis of RA causes the activation of this factor
through reactive oxygen species (15).

Sri Ramachandra Journal of Medicine, Jan - June 2010, Vol. 3, Issue 1

19

Review Article

Figure: 3 Involvement of NF-KB in the RA pathophysiology

been identified fro JAK 1- JAK 4 which helps in activation
of cytoplasmic transcription factors termed as signal
transducers and activators of transcription (STATs) which
binds to DNA. The cytokine activation of Jannus-activated
signal is represented in the Figure 4.
JAK /STAT and RA

NF-kB induces gene expression of inflammatory mediators
such as cytokines and cell adhesion molecules which has a
positive feedback to perpetuate and expand the inflammatory response.
ICAM -1 – intercellular circulating adhesion molecule 1 IL
– Interleukin
NF-kB – Nuclear factor kappa B, ROS – reactive oxygen
species.
UV – ultraviolet, VCAM – Vascular circulating adhesion
molecule
Jannus kinase pathway – JAK / STAT pathway
The third pathway (JAK /STAT) has received less
attention among RA researchers (16). This pathway is utilized
by many cytokines and growth factors that regulate gene
expression and cellular activation, proliferation and
differentiation (17). To date four known mammalian JAKs has
Figure: 4 Cytokine activation of JAK-STAT pathway

The activation of JAK-STAT pathway by cytokines leads to
dimerization, activation of receptor-associated JAK kinases
and phosphorylation of receptor cytoplasmic domains
(Y1,Y2,Y3). This leads to recruitment of STAT protein which
are then phosphorylated, dimerized and translocated to the
nucleus to activate gene transcription.
JAK-STAT – Jannus-activated kinase / Signal transducer and
activator of transcription.
Y1,Y2,Y3 – Receptor cytoplasmic domain tyrosine residues.
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The STAT – 3 DNA binding activity has been demonstrated
in freshly isolated RA synovial fluid (18). IL -6 was the major
STAT -3 activating factor present in RA synovial fluid (19).
A study by Yollota et al indicated the activation of STAT-1
in synovial fluid cells by IL-6. The function of STAT in RA
synovitis as pathogenic or protective is not yet clear(20). A
study by van der Pouw Kraan (21) suggest that this depends
on the cell type and possibly on the state of the disease.
JAK inhibitors
Janus kinases are activated by interferon γ and other
cytokines also play a significant role in the pathogenesis of
RA (22). Recently developed small molecules of molecular
weight less than 1KDa (23) are being tested for efficacy in the
preclinical and clinical trials. These agents have target impact
on various intracellular factors and intracellular signaling
pathways. The selective inhibitors of JAK kinases are already
available and inhibitors of STATs have not yet been
successfully developed. Pfizer developed inhibitors (CP-690,
550) to Jak 3 which are in phase II clinical trials in RA
patients (24). A multicentre study is currently in progress to
compare the effect of five dosing regimens of Jak- 3 inhibitor
with adalimumab and disease modifying anti-rheumatic
drugs in patients with active RA (http://clinicaltrials.gov).
Our laboratory data with respect to key mediators in
RA, showed a significantly high plasma protein levels of
TNFα and IL-11β which was statistically significant (p value
<0.001) as compared to healthy groups. The plasma
protein levels of TNF α and IL -1β in RA patients undergoing
treatment were found to be significantly (p<0.001) higher
than the healthy group supporting the role of the above
markers in the pathogenesis of the disease (25). A significant
positive correlation (p<0.05) between these two molecules
in RA group further suggested that these two molecules
influence the production of each other(26). Genetic analysis
revealed no significant differences between RA and control
groups when the genotypes of both – 308 TNF - α promoter
region and + 3953 IL-1β exon 5 polymorphism were
analyzed. These results suggest that factors other than
variation in gene promoter are responsible for the elevated
levels seen in the blood of RA and polymorphism at +3953
IL -1β exon 5 region may not have any association with
RA disease.
A knowledge of these signaling pathways is of particular
importance to rheumatologists because cytokines clearly
regulate the inflammatory and immune responses. Numerous
studies have proven the crucial role of these molecules in
inflammatory pathologies, the synergistic effects observed
by blocking these mediators will provide additional value.
Patients have benefitted from drugs targeting these pathways

Sri Ramachandra Journal of Medicine, Jan - June 2010, Vol. 3, Issue 1

Review Article

and several newer drugs with better efficacy are in the stage
of clinical trials. To conclude, an in depth knowledge of
cytokine signaling pathways with beneficial intervention of
regulatory mechanism may provide a unique way to treat
such chronic inflammatory diseases.
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EMERGENT TECHNOLOGIES IN THE DETECTION OF EMERGING AND RE-EMERGING VIRUSES
WITH REFERENCE TO INFECTIONS IN HUMANS.
Perumal Vivekanandanb, Sridharan Gopalanc and Padma Srikantha
ABSTRACT:
Diagnostic virology, once limited to cell culture
methods, microscopy and serology has now been
revolutionized by newer technologies. The need to improve
sensitivity, cut down instrumentation costs and augment
portability for field studies have led to the emergence of
nanotechnology based diagnostic tools. Nanotechnology for
viral diagnostics is based on nanoscale reactions, the analyte
is detected by a biosensor. These could be electrochemical,
optical or piezoelectric biosensors. An amperometric
biosensor was developed for rapid measurement of the
concentrations of the virus measured by cyclic voltammetry.
Potentiometric biosensors with nanoporous gold electrodes
carrying conjugates of the secondary antibody-gold particles
labeled with horseradish peroxidase (HRP), elecrochemical
impedence spectroscopy (EIS) with antibody immobilized
on the surface of a platinum electrode fabricated with
colloidal gold and carbon nanotubes have all been used to

detect viruses like influenza virus type A, HBV, HCV etc.
Nanowires are ultra-thin silicon wires that can be used
to detect viruses with very high sensitivity and specificity in
real time. Whispering-gallery mode (WGM) biosensors offer
ultrasensitive, label-free detection in miniaturized formats
making them highly suitable for use in real time detection
of viruses in field situations. Surface Plasmon resonance (SPR)
a form of reflectance spectroscopy is applicable as biosensors
for virus detection. Quantum dots (QD) which are fluorescent
semiconducting nanocrystals are now developed for the
simultaneous detection of several respiratory viruses. This
review is focused on promising new technologies that have
emerged in the decade for the diagnosis of emerging and reemerging viral infections. These technologies are especially
useful in early diagnosis of infections with epidemic potential.
Key words: Nanotechnology, viral infections.

INTRODUCTION:
Infectious diseases have always been a threat to mankind.
Emerging and re-emerging infectious diseases include
previously unknown diseases as well as known diseases with
increasing incidence. Several factors including changing
immigration patterns, ecological changes, climate changes,
changes in social structure etc. contribute to emergence and
re-emergence of infectious diseases. Most of these infections
are caused by RNA viruses. These virsues contain / code for
RNA polymerases required for their genome replication. These
enzymes lack proof reading ability which increases the
frequency of mutations that could be an important factor in
the evolution RNA viruses. Appropriate disease surveillance
and diagnosis is the key to eliminate or minimize the spread
of the infectious agent during an outbreak.
Viruses associated with emerging and re-emerging human
infections include dengue viruses, chikungunya virus, West
Nile virus, Japanese B encehepahlitis virus, severe acute
respiratory syndrome associated coronoviruses (SARS-CoV),
human immunodeficiency virus (HIV), influenza A virus,
hantaviruses, hepatitis C virus (HCV), hepatitis E virus (HEV)
etc. Emerging and re-emerging viral infections pose significant
challenges in surveillance and diagnosis. Direct methods of
diagnosis of viral infections include antigen detection,

cultivation of viruses in cell culture and the detection of viral
nucleic acids from clinical samples. Detection of antibody
against viruses represents an indirect method of diagnosis.
Indirect methods of diagnosis have an inherent disadvantage
of a longer window period and also have little or no prognostic
value. With the advent of molecular techniques, nucleic acid
detection methods are being increasingly used in diagnostic
Virology. Necessities to reduce the window period, enhance
sensitivity, circumvent expensive instrumentation, improve
cost-effectiveness, reduce turnaround time and augment
compatibility with field studies have led to the rapid
development of newer technologies in diagnostic Virology.
This review will focus on promising new technologies that
have emerged in the last five to ten years for the diagnosis of
emerging and re-emerging viral infections. Many of these
technologies are available only in sophisticated public health
laboratories in the west and only in a few advanced laboratories
in India. India unfortunately lacks a network of good state-ofthe-art public health laboratories.
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EMERGENT TECHNOLOGIES
Polymerase Chain Reaction (PCR)
Since the advent of PCR in the mid 1980s a wide range
of PCR assays have evolved. Briefly, the target DNA is
amplified using oligonucleotide primers (18-30bp in length)
that bind specifically to the target DNA. The amplification
involves denaturation of the target DNA followed by annealing
of the oligonucleotide primers to the target DNA. The
annealed primers are then extended by the enzyme Taq
polymerase to create new copies of the target DNA. This
cycle is repeated several times resulting in exponential
amplification of the target DNA. The amplified DNA can
be visualized using agarose gel electrophoresis. Amplification
of viral nucleic acids using PCR allows for the detection of
one or a few copies of the viral genome.
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PCR has revolutionized molecular biology and its
applications in the diagnosis of viral infections. The
advantages of PCR over conventional diagnostic methods
include high sensitivity, early diagnosis and rapid turnaround
time and the ability to detect non-cultivable agents. Multiplex
PCRs were developed to overcome the lack of cost
effectiveness. The use of multiple pairs of primers, each pair
specific for different targets allows the detection of multiple
viruses in one reaction tube. Multiplexing significantly
reduces the use of consumables and also manpower. In
addition, multiplex PCRs are suitable for simultaneous
screening of multiple viruses that are organ system specific
or symptom specific. For example, a nasal swab could be
used for screening several respiratory viruses that are etiological
agents of respiratory disease. However, multiplex PCRs are
more exacting in terms of primer design and optimization.
Real time PCR
The increasing need for quantitation of viral nucleic
acids lead to the development of real time PCR. The
accumulation of PCR products is monitored in real time
using various platforms. SYBR green I is a cyanine dye that
binds to nucleic acids and is hence acts as a fluorescent
reporter to monitor accumulation of amplicons in real time.
SYBR green is widely used for real time PCR owing to high
sensitivity and cost effectiveness. Apart from SYBR green
various chemistries such as Taqman probes, molecular
beacons, Scorpion primers, Florescence resonance energy
transfer (FRET) probes, primer probe energy transfer etc. are
used for real time PCRs. Real time PCR offers several
advantages over conventional PCRs: a) It provides quantitative
data b) reduces the risk of cross contamination by minimizing
the need for post-PCR handling c) hands-on time is reduced
d) turnaround time is reduced e) offers high sensitivity and
specificity.
Real time PCR has created phenomenal improvements
in molecular diagnosis of viruses and should be considered
as one of the major advancements in the field. Real time
PCR is now widely use for the diagnosis and monitoring of
HIV, hepatitis C virus (HCV), chikungunya, dengue, West
Nile, Ebola, Marburg, Yellow fever viruses etc (1-3).
Mass tag PCR
Multiplex PCRs have a maximum limit of 3-4 targets
per reaction, limiting the use of multiplex PCRs in the
screening of viruses that are etiological agent of a syndrome
(eg. respiratory disease / diarrhea). More recently, mass tag
PCRs were developed to overcome this issue. Briefly, the
target is amplified with ‘mass tag’ primers with a unique
molecular weight tag. Subsequent to PCR amplification, the
amplicons are purified using column based methods to
remove unincorporated primers. The ‘mass tag’ is then
photocleaved from the amplicons using ultra violet rays and
analyzed using spectrophotometry. The detection and
identification of viruses in clinical samples is based on their
cognate tags. A single mass tag PCR reaction was able to
rapidly detect up to 22 different respiratory pathogens from
clinical specimens with high sensitivity(4).

Isothermal amplification
Isothermal amplification technologies such as loopmediated isothermal amplification (LAMP) are becoming
increasingly used. LAMP uses a set of six specially designed
primers: 3 forward and 3 backward primers. In the non-cyclic
step the strand displacement activity of Bst DNA polymerase
helps in the synthesis of a complementary strand primed by
the forward primers. The outermost forward primer displaces
the complementary strand, which forms a stem loop structure
at the 5’ end. This serves as a template for the backward
primer initiated DNA synthesis. Subsequently, the outermost
backward primer primed strand displacement DNA synthesis
results in the formation of a dumbbell-shaped structure with
stem loops at both ends. This dumbbell-shaped structure is
the template for cyclic amplification using internal primers.
The cyclic step is associated with exponential amplification
of the template. The amplified template can be visualized
using agarose gel electrophoresis. Owing to higher
amplification efficiency, LAMP reactions yield large
quantities of pyrophosphate ions, which can combine with
magnesium ions to form an insoluble white precipitate of
magnesium pyrophosphate in the reaction tube. The turbidity
associated with the formation of magnesium pyrophosphate
allows for real time monitoring of LAMP amplification.
Turbidimetric analysis can be performed by an OD reading
at 400nm. Turbidimetry is relatively inexpensive compared
to fluorometry used in real time PCR (5). The unique
advantages of LAMP are a) isothermal amplification using a
heating block or a water bath and b) compatibility with costefficient turbidimetric analysis for real time monitoring.
Applications of LAMP include the detection of HIV-1(6) and
SARS-CoV(7).
Other nucleic acid amplification techniques, including
signal amplification techniques such as branched DNA,
hybrid capture, etc have limited applications.
Nucleic acid testing (NAT) for blood borne viruses
The surveillance methods of blood borne viruses in
blood banks have undergone significant improvements in
the last few years. Blood and blood products are screened by
NAT for HCV, HIV and hepatitis B virus (HBV) in many
developed countries(8,9). Multiple samples (8-96 samples) are
pooled and NATs are performed; if a pool tests positive for
any of the blood borne viruses, each sample in the pool is
retested individually. NATs combine the advantages of high
throughput screening with a sensitivity several orders of
magnitude higher than conventional serological techniques.
The use of NATs has reduced the risk of transmission of
blood borne viruses through transfusion of blood and blood
products to negligible levels(9).
Robotics in diagnostic virology
With the extensive use of nucleic acid detection
techniques, there is an increasing need for robust and high
throughput nucleic acid extraction techniques. Several robotic
options are now available for automated nucleic acid
extraction(10). These automated methods offer improved
efficiency and robustness and reduce the hands-on time and
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labour input compared to manual methods of extraction. In
addition, robotics minimizes the risk of cross contamination
and allows for high throughput applications. It is a matter of
time before extraction, amplification and detection of nucleic
acids are all done on a single automated machine.
Portable thermal cyclers
Battery operated, stand-alone portable thermal cyclers
as well as portable real time PCR machines are now available.
These portable machines are especially useful for rapid onsite diagnosis during disease outbreaks.
Nanotechnology
Nanotechnology for viral diagnostics is based on
nanoscale reactions where the interaction of the bioreceptor
with the analyte is detected by a transducer. The bioreceptor
plays a key role in providing specificity by selective
interaction with the analyte. The transducer converts the
biorecognition event into interpretable signals. Expertise from
inherently different fields of biochemistry and physics has
led to the development of biosensors. The biosensors used
in nanotechnology may be classified into electrochemical
biosensors, optical biosensors and piezoelectric biosensors.
Electrochemical biosensors
Majority of the biosensors used for detection of viruses
are electrochemical in nature. The advantages of
electeochemical biosensors include high sensitivity,
suitability for microfabrication, and simple instrumentation.
Amperometric biosensors
Antigen-antibody binding and DNA hybridization do
not generate a significant signal of their own, necessitating
the use of an active electrochemical marker. An amperometric
biosensor was developed for rapid evaluation of the
concentrations of the Japanese B encehapahlitis vaccine. An
antibody to the Japanese B encehepahlitis virus was
immobilized on a gold nanoparticle / o-phenylenediamine
polymer film bilayer was used with a platinum electrode(11)
and Prussian blue was used as an electrical mediator. Ferrous
and ferric ions were used as probes on the surface of the
platinum electrode. In a temperature and pH controlled
microenvironment the concentration of the Japanese B
encehepahlitis vaccine was measured by cyclic voltammetry.
The assay was highly sensitive, reproducible and had a
correlation coefficient of 0.995.
Potentiometric biosensors
Potentiometric biosensors measure the change in pH,
redox potential or changes in ionic concentration. Hepatitis
B virus in serum was detected using nanoporous gold
electrodes with conjugates of the secondary antibody-gold
particles labelled with horseradish peroxidase (HRP). The
potential shift generated by the electroactive product of HRP
catalyzed o-phenylenediamine oxidization with hydrogen
peroxide was directly proportional to the concentration of
hepatitis B surface antigen (HBsAg). This assay was highly
sensitive, reproducible and rapid(12). Similar methodologies
have been described to detect Japanese B encephalitis virus(13).
24

Potentiometric sensors in combination with a flow-through
immunofiltration-enzyme assay system has been developed
for the rapid and specific identification of upto 8 different
biological warfare (BW) agents within a span of 15 minutes(14).
The lower limit of detection was as low as 3 x 103 cfu/mL.
Thus making this assay superior to many of the existing
technologies.
Elecrochemical impedence spectroscopy (EIS)
Antibody to hepatitis B surface antigen (anti-HBs) was
immobilized on the surface of a platinum electrode fabricated
with colloidal gold and polyvinyl butyral. The binding of
HBsAg to the immobilized anti-HBs results in an impedance
change that is detected using EIS. The sensitivity of impedance
measurements is scaled up via the encapsulated effect of
polyvinyl butyral and the large specific surface area and high
surface free energy of gold nanoparticles. HBsAg could be
detected in concentrations as little as 7.8 ng/ mL and the
linear range was 20-160 ng/mL(15).
Carbon nanotubes
Carbon nanotubes are created with allotropes of carbon
with a cylindrical nanostructure. The carbon nanotubes with
cylindrical carbon molecules display extraordinary strength
and unique electrical properties. Multiwalled carbon
nanotube-modified glassy carbon electrode (GCE) with
covalently immobilized 4, 4’-diaminoazobenzene
(4,4’-DAAB) were used to detect hybridization of HBV DNA
sequences. The binding of HBV DNA to ss-HBV DNA probe
on the modified GCE with immobilized 4,4’-DAAB induced
a decrease in peak current of (associated with redox reaction)
as measured by differential pulse voltammetry (16).
Hybridization of non-complementary DNA did not alter the
peak current. The decrease in the peak current following the
hybridization of specific DNA is attributed to DNA helices
blocking the electron transfer between the 4,4’-DAAB and
the electrode surface associated with the low conductivity
of DNA molecules. Carbon nanotubes have also been used
to detect influenza virus (type A) and HCV RNA(17, 18).
Nanowire arrays
Nanowires are ultra-thin silicon wires that can be used
to detect viruses with very high sensitivity and specificity in
real time. Silicon nanowires are synthesized with silane as
reactant, 20-nm gold nanoclusters as catalysts and diborane
as p-type dopant using chemical vapor deposition. The
nanowires are covalently coupled with the virus specific
antibody receptors. Fluidic channels formed by a flexible
polymer channel or a 0.1-mm-thick glass coverslip sealed to
the array device were used to deliver the samples. Electrical
measurements were made by using lock-in detection with a
prime number between 17 and 79 Hz chosen as the
modulation frequency. Conductance vs. time data was
recorded. The binding of the virus to the antibody induces a
telltale change in conductance (Figure 1).
Concurrent detection of electrical and optical signals
confirmed that the changes in conductance correspond to
the binding and unbinding of the virus. Nanowire arrays
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Figure 1: Detection of a single virus using nanowire
devices.The panel on the left shows the changes in conductance associated with the binding and release of a single
virus. The panel on the right explains how the changes in
conductance are occurring (a) A nanowire device modified
with a virus specific antibody. (b) a drop in conductance
associated with the binding of a single virus to the nanowire
device with the specific antibody. (c) Conductance returns
to baseline levels as the virus unbinds.
have been used to detect Influenza viruses, Paramyxoviruses
and adenoviruses(19). The high sensitivity of nanowire arrays
allows the detection of single viruses. Hence they could detect
the presence of the viruses very early in the incubation period
even before the onset of disease. Nanowire arrays could be
adapted to detect several viruses from one clinical sample.
In addition, these arrays could potentially be modified for
use in the detection of viral variants and genetically engineered
strains.
Optical biosensors
When light comes in contact with a sample, it pass
through the sample or be reflected through the sample
depending on the angle of incidence, wavelength of light,
refractive index of the medium, the composition and
concentration of the sample. Based on these principles, optical
biosensors provide information on the presence and
concentration of the analyte.
Whispering-gallery mode (WGM) biosensors
Light can be confined within a transparent material if
it impacts the material at a specific angle (determined by
the refractive index of the material), by a phenomenon
known as total internal reflection. The reflection of this
light induces an evanescent wave that extends
approximately 200nm outward in the surrounding medium.
The binding of a polarizable molecule to the surface of the
light guide results in increased path length and the number
of wavelengths of light through the optical path length,
this ‘reactive’ effect is used for interferometry based
detection. When a total internal reflection guided photon
is recirculated several times within a silica sphere of with
an approximate radius of 100nm it increases the sensitivity
of the interferometry based detection several fold. A
photodetector measures the discrete changes in resonance
frequency/wavelength of a WGM which are dependent on
the size and the mass of the analyte(20).

Microspheres are made from a tapered optical fiber tips
that are melted in focused CO2 laser. Virus sized polystyrene
(PS) particles with a radius of 250nm were designed. These
PS particles were diluted in PBS. The microspheres are
exposed to PBS containing the PS particles within a sample
cell that limits air flow and stabilizes ambient humidity.
The photodetector measures the changes in the transmission
spectrum every 20ms. After successful detection of the
binding of the PS particles similar experiments confirmed
that individual influenza A virions could be detected from
aqueous buffers using this technique(21). Biosensing using this
technique is especially attractive for small volume samples.
Apart from offering high sensitivity, label-free detection is
an unique advantage of WGM biosensors. Labels could
structurally and functionally interfere with the assay.
Furthermore, the interference associated with labels may vary
from sample to sample, making it difficult to troubleshoot.
WGM biosensors offer ultrasensitive, label-free detection in
miniaturized formats making them highly suitable for use in
on-site, real time detection of viruses.
Surface Plasmon resonance
Surface plasmons are coherent electron oscillations that
exist at the interface between any two materials. The
excitation of surface plasmons by light is referred to as surface
plasmon resonance (SPR). SPR is a form of reflectance
spectroscopy that has been extensively used for developing
biosensors.
Viruses are detected by SPR using a thin metallic layer
interfaced with virus. Light is transformed into a surface wave
of the free electrons at the metal surface, which propagates
until it is completely absorbed and transformed into heat.
This surface wave is very sensitive to molecules that are in
proximity to the surface. The binding of the virus to its
respective antibody will alter the refractive index as well as
the resonance angle. With the increase in binding of the
analyte the drift in the resonance angle is more. A sharp
drop of reflected light indicates a drift in resonance angle
and confirms the presence of the analyte. Linear and branched
synthetic peptides of hepatitis A virus (HAV) have been used
for the detection of HAV from serum using SPR biosensors(22).
Assays for cost effective and rapid detection of influenza
viruses using SPR based biosensors are now under
development. Though SPR biosensors offer label-free
detection, the dynamic range of measurement is a limiting
factor.
The Raman scattering by molecules adsorbed on rough
metal surfaces can be enhanced 1014-1015 fold and is
referred to as surface enhanced Raman spectroscopy (SERS).
This enhancement results in exponential increase in sensitivity
allowing the detection of single viruses. The principle of
SERS has been used to detect herpes simplex viruses in tear
films from cases with conjunctivitis(23).
Quantum dots
Quantum dots (QD) are fluorescent semiconducting
nanocrystals which have broad excitation spectra and narrow
emission spectra. The conducting properties of QDs are
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closely related to the size and shape of the individual crystal.
Furthermore, QDs exhibit good stability on exposure to light.
Respiratory syncytial virus (RSV) detection with high
sensitivity using QDs has been reported(24). QD mixes are
now being developed for the simultaneous detection of several
respiratory viruses.
Piezoelectric biosensors
Ability of certain types of material (eg. quartz crystals)
to generate an electric potential corresponding to changes in
mass as a result of a biorecognition event such as antigenantibody interaction and DNA hybridization is the basis of
piezoelectric sensors. The change in frequency of a quartz
crystal resonator that reflects the mass per unit area is
measured by a Quartz crystal microbalance (QCM). QCM
represents one the most widely used piezoelectric biosensors.
Piezoelectric sensors have been developed for the detection
and genotyping of human papilloma virus (HPV). The
presence of HPV was detected using degenerate probes.
Subsequently, specific probes were used for HPV
genotyping(25). A peptide nucleic acid based piezoelectric
biosensor was used to detect HBV DNA. The lower limit of
detection of HBV DNA was 8.6 pg/L. Thus making this a
highly sensitive method for the rapid and label free detection
of HBV DNA(26). Monoclonal antibodies to dengue E and
NS-1 were immobilized QCM using protein A to create a
piezoelectric immunochip to detect dengue virus from
clinical samples(27). A horse polyclonal antibody against
SARS-CoV on piezoelectric crystal surface could detect
SARS-CoV from sputum samples(28).
Oligonucleotide arrays
Palacios et al.,(29) devised an oligonucleotide array
(GreenechipVr) with probes from 3 genomic targets for every
family or genus of vertebrate virus. The probes were 60-mers
and targeted both structural and non-structural proteins. The
Greenechip Vr was able to accurately able to identify all the
49 viruses from cultured cells as well as clinical samples.
The viruses studied include adenovirus, West Nile virus, Saint
Louis encephalitis virus and influenza virus. The sensitivity
differed for different viruses and ranged from 1.9 x 103 to
1.1 x 104 copies / assay. The authors claim that Greenechip
Vr may be particularly useful in the diagnosis of clinical
syndromes such as viral haemorrhagic fevers. Furthermore,
reduced signals from Greenechip associated with the binding
of viral nucleic acids that are not an exact match to the
probe. These viral nucleic acids may represent viral variants
or related viruses from the same family or novel agents. The
viral nucleic acids that yield weak signals may be eluted for
amplification and sequence analysis. Therefore,
oligonucleotide arrays may also help identify novel agents
or variants without prior information of nucleotide sequence.
Aptamers or aptasensors
Aptamers are single stranded DNA or RNA
oligonucleotides that can bind to a variety of nonnucleotide targets including proteins with high affinity
and high specificity. Aptamers represent a superior
alternative to antibodies as recognition agents. An in
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vitro process called SELEX (systematic evaluation of
ligands by exponential enrichment) is used to identify
aptamer sequences. A random oligonucleotide sequence
library is incubated with the target (eg. proteins or
enzymes). Subsequently, the binding oligonucleotides
are separated, eluted from the target and amplified
resulting in an enriched pool of aptamers that bind the
target. After several iterative cycles, the best aptamers
are identified. The nucleotide sequence of the identified
aptamers is obtained by cloning and sequencing. Several
targets including proteins, enzymes, toxins and
antibiotics may be identified using SELEX. Yamamoto
et al., (30) used a molecular beacon aptamer with a
flurophore and a quencher to detect detect the Tat
protein of HIV. Similarly, aptamer-based biosensors
have been developed for the detection of HCV core
antigen(31). More recently, DNA aptamers have also been
used as probes for recognizing virus infected cells (32).
Implantable virus detection systems
Studies are now underway to combine biosensors with
radiofrequency identification devices for use as implantable
virus detection systems. Presently this system is being
developed for live stock. These devices will provide 3 levels
of information: a) identification of the presence of a virus b)
classify the virus and identify pandemics and c) precise
identification of the infecting virus. However, these studies
are still in their infancy and it may take several years for the
product development, validation and assessment of safety
and efficacy.
Despite the publication of several thousands of articles
on biosensors in the last few years, biosensors are yet to
revolutionize molecular diagnostic Virology. However, it is
evident that several novel and robust technologies for the
diagnosis of viral infections will emerge in the coming years.
Table 1: Key Challenges in the implementation of
nanotechnology based devices in a diagnostic Virology
laboratory
Key Challenges
(1) Validation of assays
Sensitivity / Specificity
Robustness
Reproducibility
(2) Suitability of clinical specimens
Integrity and stability of the virus
Presence of inhibitors
Compatibility with appropriate sample
processing methods
(3) Quality control
Globally reproducible and comparable results
Development of internationally accepted standards
Precision and accuracy
(4) Others
Production of reliable and low-cost devices
Device storage and transportation
Staff competence
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Several key challenges that remain include suitability of
clinical specimens, global reproducibility, cost-effectiveness
and storage issues (Table 1). Critical evaluation of these
technologies for their sensitivities, specificities and
applicability to clinical samples are required prior to routine
use in clinical Virology laboratories.
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MONOCLONAL GAMMOPATHY IN HIV AND HEPATITIS B CO- INFECTION: A CASE REPORT
Naveen Mohandasa, Mohini Singha, R.B. Sudagar Singha, J.Damodharana
ABSTRACT:
Plasma cell disorders are reported in patients with HIV
infection. These disorders range from benign polyclonal
hypergammaglobulinemia to indeterminate monoclonal
gammopathy of unknown significance (MGUS) to malignant dyscrasias, including multiple myelomas and plasma
cell leukemia. Monoclonal gammopathy is also reported with
increasing frequency in HBV AND HCV infection. In this
case report a 51 year old male diabetic and hypertensive,
presented with altered behavior and drowsiness. Laboratory
investigations showed thrombocytopenia, elevated total proteins and globulin. HBsAg and HIV were positive. Serum
INTRODUCTION:
HIV positive patients present with plasma cell disorders
at a younger age than the average age of presentation in general
population and the increased presence of other viral infections
(hepatitis B or C or Kaposi sarcoma, herpes virus). They may
have transient paraproteinemias or have persistent
paraproteins, which may or may not be associated with true
plasma cell malignancies. In most patients the paraprotein
contains high – titer anti HIV activity, which suggests that
an antigen – driven process in response to HIV infection
may contribute to early development of plasma cell disorders
in these patients.
CASE HISTORY
A 51year old man, a known diabetic and hypertensive
on treatment, came to the ER with a history of altered behavior
and drowsiness for 3 days, constipation for 2 days and dry
cough for 10 days. On examination, he was pale, icteric and
afebrile. He had a pulse rate of 120/min, BP of 120/80mmhg
and RR of 18/min. Abdominal examination did not reveal
any signs of abdominal distension, organomegaly, or any
localized tenderness. Central nervous system examination
revealed flaps, patient was disoriented to time, place and
person. Examination of other systems showed no
abnormalities.
Laboratory investigations revealed a hemoglobin of
8.9gm/dl, thrombocytopenia, elevated liver enzymes and
elevated total proteins with albumin:globulin reversal. Renal
function test was normal. Serum ammonia was elevated,
peripheral smear showed normocytic normochromic to
macrocytic picture with increased rouleax formation.
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electrophoresis revealed diffuse increase in the gamma region and albumin was reduced. Patient was in hepatic encephalopathy, sepsis and coagulopathy, therefore an invasive procedure could not be done. The patient was managed
conservatively in ICU. Patient succumbed to acute decompensated liver failure and sepsis.Long term follow up and
treatment protocols should be developed to determine the
outcome of patients with this condition and to determine if
lymphoma develops as an ultimate event.
Key Words : HIV, Hepatitis B, Monocolonal Gammopathy
of unknown significance, Paraproteinemias.
SRJM 2010;3:29-31
Investigations also revealed coagulopathy. HBsAg was
positive and HCV was negative. HIV type 1 was positive
by ELISA which was confirmed by Western blot. CD4
Table 1: Laboratory Investigations
Parameters

Values

Hb

8.9gm/dl

Leucocyte count

5940cells/cu mm

Platelets

1.25 lakhs/cu mm

ESR

03 mm/hr

PT

28.8 seconds

PTT

50.6 seconds

INR

2.28

Liver Function Test - Total bilirubin

3.43 mg/dl

Direct bilirubin

2.94 mg/dl

SGOT/SGPT

134/101 U/L

Alk. Phosphatase

79 U/L

Total proteins

8.8 gm/dl

Albumin/globulin

1.2/7.6 gm/dl

Serum Ammonia

66 micromol/dl

HBsAg

Positive

HIV 1 (Western Blot & ELISA)

Positive

HCV

Negative

CD4 count

113cells/micro L

count was 113cells/microL (Table 1). Serum electrophoresis
showed low albumin with reduction in the Alpha region
along with diffuse increase in the gamma region. Beta region
was merged with the gamma region (Figure 1; Table2). CT
abdomen showed caudate lobe hypertrophy (Figure 2;
Table3). The patient was treated with IV antibiotics and
anti-hepatic encephalopathy measures.In view of
coagulopathy, 4 fresh frozen plasma were transfused. Patient
succumbed to acute decompensate liver failure and sepsis.
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Electrophoretic analysis of components of the serum
proteins permits determination of the amount of
immunoglobulin in the serum. The immunoglobulins move
heterogeneously in an electric field and form a broad peak
in the gamma region. The gamma globulin region of the
electrophoretic pattern is usually increased in the sera of
patients with plasma cell tumors. There is a sharp spike in
this region called an M component (M for monoclonal).
Less commonly, the M component may appear in the Beta2
or Alpha2 globulin region. The antibody must be present at a
concentration of at least 5 g/L (0.5 g/dL) to be detectable by
this method. M components may be detected in other
lymphoid neoplasms such as chronic lymphocytic leukemia
and lymphomas of B or T cell origin; nonlymphoid neoplasms
such as chronic myeloid leukemia, breast cancer, and colon
cancer; a variety of nonneoplastic conditions such as cirrhosis,
sarcoidosis, parasitic diseases, Gaucher disease, and
pyoderma gangrenosum; and a number of autoimmune
conditions, including rheumatoid arthritis, myasthenia gravis,
and cold agglutinin disease.

Fig. 1
Table 2: Serum electrophoresis report
Albumin is decreased. There is a decrease in the Alpha region. There is a diffuse increase in the Gamma region Beta
region is merged with the Gamma region.

Fig. 2
Table 3: CT Abdomen report
Caudate lobe hypertrophy. Other organs are normal.
DISCUSSION:
The plasma cell disorders are monoclonal neoplasms
related to each other by virtue of their development from
common progenitors in the B lymphocyte lineage. Multiple
myeloma, Waldenström’s macroglobulinemia, primary
amyloidosis and the heavy chain diseases comprise this group
and may be designated by a variety of synonyms such as
monoclonal gammopathies, paraproteinemias, plasma cell
dyscrasias, and dysproteinemias.
30

HIV infected patients can present with a range of plasma
cell disorders , including reactive plasmacytosis,
paraproteinemia, amyloidosis, light chain deposition disease,
plasmacytosis, multiple myelomas, and plasma cell leukemia
(1,2 ). The abnormalities in serum proteins are associated
with a younger age, a higher HIV viral load, and a more
robust immune system ( i.e., a higher CD4 cell count), and
hepatitis B and/ or C virus co-infection (1,2,3).
B-cell activation during HIV type1 infection is a specific
response to HIV-1 determinants (4,5,6). This activation which
can be either monoclonal or oligoclonal, can result in
hypergammaglobulinemia, a common finding in AIDS (7). In
HIV positive cases, it is noted that paraprotein contains high
– titer anti HIV activity. The presence of high titer anti- HIV
activity in the paraproteins of AIDS patients suggest that an
antigen – driven process in response to HIV infection may
contribute to early development of plasma cell disorders in
these patients. Recent work in plasma cell tumorigenesis
has indicated that transformation at a single point in the B
lymphocyte lineage can give rise to either lymphoma or
myeloma, dependent upon environmental factors such as T
cell function, which may be required for directing
transformed lymphocytes from lymphoma and towards
plasma cell differentiation. This explains why B lineage
oncogenesis in AIDS patients favors the development
lymphoma over that of myeloma (8).
A subset of these patients go on to develop myeloma,
plasmacytoma or lymphoma(1,2). Myeloma patients with
concomitant HIV infection may have an increased risk for
intractable hypercalcemia, hyperviscosity, cytopenia, and
renal failure (1). HAART appears to have a favourable impact
on the serum monoclonal protein level (2). Long term follow
up with complete blood count, serum and urine protein
immunoelectrophoresis, bone marrow studies, skeletal survey
and HIV viral load is needed to better define the natural
history of MGUS and the link to other possible contributing
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factors (eg Epstein - Barr virus (EBV), Kaposi sarcoma, Herpes
virus and Hepatitis B and C viruses), which contribute to B
cell expansion and, ultimately, to monoclonal
paraproteinemia.
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A CASE OF “SPACE OCCUPYING LESION–ACUTE HAEMORRHAGE IN LEFT TEMPERO PARIETAL
REGION” PRESENTING AS DEPRESSIVE DISORDER :
R.Ponnudurai a , C.Catharine Victoria a , B.Srinivasan a , K.Raman a , S.Thiru Vikraman a, Anjana Rani a
ABSTRACT:
Space occupying lesions presenting with psychiatric
symptoms are uncommon and even less so, haemorrhagic
lesions. The present case relates to a young man who presented with symptoms of depression of two weeks duration.

But his complaints of headache and vomiting prompted us
to investigate him immediately for an organic cause, which
enabled us to establish the diagnosis without much delay.
Key words : Etiology, depression, organic Psychosis.
SRJM 2010;3:32-33

INTRODUCTION:
Among the psychiatric cases that are seen in the OPD,
detection of organic psychotic disorder pose a challenge,
since, if such cases are not detected and investigated in time,
it will increase the mortality rate among psychiatric patients.
The present case illustrates the above viewpoint.
CASE REPORT:
31 year old male, a mechanical engineer by profession,
was brought to the casualty with complaints of severe
headache, disturbed sleep, feelings of hopelessness,
worthlessness and helplessness for a period of 2 weeks. He
also had vomiting, which was non-projectile in nature for a
period of 2 days. Patient was admitted in psychiatry ward as
an in-patient.
Patient had attempted suicide once 7 years back due to
a financial dispute. Patient also had history of alcohol
consumption occasionally for the past 10 years and once
daily for the past 1 month, along with history of smoking for
the past 7 years.
Patient’s early developmental and childhood history was
uneventful. He was married consanguineously and was living
with his wife and daughter. Psychogenic stressors were present
in the form of conflict in the family over property and
financial issues.
Mental Status Examination revealed depressed mood,
along with feelings of hopelessness, worthlessness and
helplessness. His orientation, memory and other cognitive
functions were adequate. No hallucinations or delusions were
present.
He was moderately built and nourished with mild
icterus. His vitals were within normal limits. Patient was
treated for his depressive symptoms and symptomatically
for his headache. Since, patient’s headache and vomiting
did not subside, on the next day C.T.Scan was taken (see
figure), which showed acute haemorrhage in left tempero
parietal region with sub-arachnoid extension. The E.E.G was
CORRESPONDING AUTHOR :
Dr. R. PONNUDURAI
Professor & Head, Department of Pyschiatry,
SRMC & RI, Porur, Chennai – 600 116
email: ponnudurai@vsnl.net
a
Department of Psychiatry
32

Figure : C.T. Scan - Brain : Acute haemorrhage in left
tempero parietal region with sub-arachnoid extension.
normal. Patient was referred to neurosurgeon, who had
advised anti-edema measures. Since, no surgical intervention
was done, patient was later transferred to department of
neurology. MRI Brain was done, which showed left sigmoid
and transverse sinus thrombosis. Patient was treated
conservatively for cortical venous thrombosis with inj. low
molecular weight heparin along with tablet acitrom.
After about two weeks of treatment, patient’s headache
subsided completely and his symptoms improved
significantly.
DISCUSSION:
Any CNS lesion can have multiple psychiatric
manifestations. A report on psychiatric symptomatology
among patients from the Maudsley hospital is typical:
25 out of 58 patients with cerebral tumor showed ‘functional”
mental illness and in almost half of these physical signs
were absent. Fourteen patients displayed severe depression,
seven excitement and one each showed schizophrenia, an
anxiety state, an obsessional disorder and hysteria (1). Frontal
and temporal lobe lesions show a somewhat higher frequency
of mental disturbance than do lesions in the parietal or
occipital lobes (2). Elsewhere, it was observed that mental
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symptoms are experienced at sometime during the course
of illness in approximately 50 percent of patients with brain
tumors. In approximately 80 percent of these patients with
mental symptoms, the tumors are located in frontal or limbic
brain regions, rather than in parietal or temporal regions (3).
Noteworthy was the finding that 19 of 58 patients
with cerebral tumours, who were admitted to Maudsley
hospital had a clear history of stress antedating admission in
the form of recent accidents, bereavement or occupational
difficulties (1). Symptoms of psychosis usually co-exists with
evidence of organic deficits but occasionally present alone
as the sole aspect of the clinical picture (4).
It is worthwhile to always correctly identify among the
presenting symptoms those related to organic involvement
and undertake relevant investigations immediately in such
cases to prevent any further complications.
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SIGMOID VOLVULUS IN PREGNANCY
Greeshma Devi Ja , Preet Agarwala, Usha Vishwanatha
ABSTRACT:
Sigmoid volvulus complicating pregnancy is an
extremely rare complication with fewer than 83 cases
reported in literature. We report a case of sigmoid volvulus
complicating pregnancy. The sigmoid colon was resected
and Hartman’s colostomy was performed. Aggressive

resuscitation followed by early surgical intervention should
be undertaken to reduce maternal and fetal morbidity
and mortality.

INTRODUCTION:
Intestinal obstruction is a rare but serious complication
of pregnancy with significant maternal and fetal mortality.
Only 83 cases of sigmoid volvulus during pregnancy have
been reported the first of which was reported in 1885. Only
four cases have been reported since 1985, with the most
recent by Alshawi in 2005(1) . It is a condition that poses
significant risk to both mother and fetus requiring a
management strategy that varies with each trimester. The
complications for the mother if not intervened in time are
perforation, peritonitis and sepsis. Complications to the fetus
are preterm delivery, intrauterine death and neonatal sepsis.
Accurate timely diagnosis and immediate intervention are
required to prevent complications to the mother and the
fetus. The following is a case report of sigmoid volvulus
complicating pregnancy .

findings were a grossly dilated gangrenous sigmoid colon
(figure 1) twisted at the pedicle and the whole sigmoid was
pushed to the right by the gravid uterus. (Figure 2) Bowel
was resected and a Hartmann’s colostomy was performed
(figure 3 and 4). Patient was started on oral fluids on the 3rd
postoperative day and was on terbutaline tocolysis and broad
spectrum antibiotics. As she was tolerating solid foods well,
she was discharged with a colostomy. Patient was followed
up regularly. She was admitted one month later with inability
to pass feces through colostomy. This had improved with
administration of laxatives.

CASE REPORT
A 25 year old primigravida at 27 weeks + 3 days
gestational age presented with colicky abdominal pain and
unable to perceive fetal movements for 1 day, associated
with abdominal distension, vomiting – non bilious
containing food particles and obstipation. She had no past
medical or surgical history and her menstrual and antenatal
history were uneventful.
On examination abdomen was distended, tense and tender,
fundal height corresponded to 28 weeks size, bowel sounds
absent, fetal heart sound were well heard. Per vaginally
cervical os closed. Per rectum - empty and ballooned out
rectum.
Plain X ray of the abdomen showed a large distended
loop of bowel in the upper abdomen and ultrasound of the
abdomen showed moderate ascitis in the perisplenic region
and a gravid uterus with a single live intrauterine gestation
corresponding to 31 weeks.
With the clinical suspicion of acute intestinal obstruction
patient was taken up for laparotomy. Intra operatively
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Gangrenous sigmoid colon

Fig 1 : Gangrenous sigmoid colon on laparotomy
Sigmoid Colon

Gravid Uterus

Fig.2 : Sigmoid colon pushed to the right by the gravid uterus
Sri Ramachandra Journal of Medicine, Jan - June 2010, Vol. 3, Issue 1

Case Report

Transverse colon

Gravid uterus

Fig. 3 : Hartmann’s Colostomy being performed
Gangrenous Sigmoid Colon

Fig. 4 : Resected Sigmoid Colon
At 36 weeks of gestation patient presented with eclampsia
and emergency lower segment cesarean section was performed
and a live 3.6 kg boy baby with an APGAR of 8/10, 9/10
was delivered. Intraoperatively and postoperatively there were
no complications. Baby and mother were discharged on the
eighth postoperative day after the patient’s blood pressure
was normalized. Colostomy closure was planned 3 months
later. Patient was admitted 3 months later and a colostomy
closure was done. The patient had an uneventful
postoperative period and was discharged . The patient is
being followed up regularly.
DISCUSSION:
Intestinal obstruction is very rare occurrence in
pregnancy with the incidence varying between 1 in 1500
and 1 in 66,431(2,3 ,4) and sigmoid volvulus is the commonest
type of intestinal obstruction in pregnancy accounting for
44% of the cases(2,4).
A retrospective review of 66 cases of intestinal
obstruction complicating pregnancy and the puerperium
revealed that the most common causes of mechanical
obstruction were adhesions (58%), volvulus (24%), and
intussusceptions (5%)4. In these patients 77% had a previous

history of abdominal or pelvic surgery. Abdominal pain was
present in 98%, vomiting in 82%, and tenderness to
palpation in 71% and in 82% obstruction was evident on
radiographic evaluation. Gangrenous bowel requiring
resection was present in 23% of patients(5). Thirty-eight percent
of patients completed term pregnancies after operative
resolution of obstruction; total maternal mortality was 6%,
and total fetal mortality 26%(4) . Admission, detection –
Laparotomy interval was 48 hours. In a statistical analysis of
78 cases of volvulus during pregnancy three cases were
primigravidas, 12 were multigravidas and the others did not
report parity. This suggests that multiparity may predispose
volvulus probably due to relaxation of abdominal
musculature.(6)
Most of these cases occur at term when the abdomen is
distended maximally by the pregnant uterus. The possible
explanation for sigmoid volvulus to occur in pregnancy is
that the enlarging uterus pushes the long redundant colon
out of the pelvis and twist around its point of fixation on the
pelvic side wall. Torsion may vary from 135-800o with a
greater incidence in the clockwise direction.
The reluctance to do radiologic examination in pregnant
women and pregnant state clouding the clinical picture most
commonly causes a delay in the diagnosis of the condition.
Pregnant women who present with this condition present
very late where there is already considerable harm done to
the mother or the fetus or both. Most of these patients come
with an intrauterine death or in preterm labour with good
cervical dilatation. High index of clinical suspicion is very
important in cases of intestinal obstruction. Early diagnosis
and prompt intervention prevents morbidity and mortality
to the mother and the fetus. The differential diagnosis of
Abruptio Placenta which presents with similar features of a
tense and tender abdomen should be considered. The other
differential diagnosis are preterm labour and appendicitis as
they present similarly with abdominal pain. The ability to
make the right diagnosis is very important as the management
is completely different for the three above mentioned
differential diagnosis.
Treatment of this condition varies according to the
trimester of pregnancy during which the patient presents. If
there is evidence of gangrene or peritonitis the definitive
treatment is sigmoid colectomy and Hartmann’s procedure.
If there is no evidence of peritonitis or gangrene in the first
trimester decompression and detorsion and Sigmoidopexy
can be done(2) but recurrence is high(1) and may require a
sigmoid colectomy in the second trimester (as miscarriage
rates are lesser).If asymptomatic with conservative treatment
then surgery is postponed till after delivery.
Labour can be induced once the baby is appropriately
grown. Therefore Sigmoid volvulus is not an indication for
Caesarean section. There are reports of patients who delivered
vaginally at 38 weeks(1). Caesarean section is indicated for
medical complications concurrent with pregnancy.
Post delivery the colostomy can be closed using a single
layer or double layer technique after about 3-6 months.
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CONCLUSION :
Sigmoid volvulus in pregnancy is an extremely rare entity
with significant maternal and fetal morbidity and mortality.
Timely diagnosis and a balanced approach to judging the
benefits versus the risks to both the mother and fetus would
lead to improved survival and decreased morbidity.
Reluctancy of radiological diagnosis in view of pregnant
situation should be avoided and appropriate management
rationalized.
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ESTIMATION OF BIOMARKERS IN PREDICTION OF CORONARY ARTERY DISEASE – A REPORT
FROM TERTIARY CARE HOSPITAL IN SOUTH INDIA
K Sowmyaa, Jothimalara
Sir,
Coronary artery disease (CAD) is a major contributor of
morbidity & mortality worldwide. Demographic changes
coupled with lifestyle modification have accelerated the
number of deaths due to CAD. In the past few decades, the
prevalence of CAD among Indians have increased to about
10% in urban and 5% in rural population (1). In view of this,
efforts have to be taken to understand the role of biochemical
risk factors in order to control this emerging epidemic. Hence,
this study was undertaken to explore the role of various
conventional risk factors like plasma levels of glucose, serum
levels of total cholesterol, triglyceride (TGL), High-density
lipoprotein- cholesterol(HDL-C), Low-density lipoprotein cholesterol(LDL-C), and emerging risk factors like lipid ratios
& Apo B to predict the occurrence of CAD among the
Indian population.

Table 1: Risk factors for Coronary artery disease

This study was done on 339 subjects of which 213
were cases angiographically proven to have coronary artery
disease. The rest 126 were healthy normotensive individuals
without any known risk factors and within the same age
group as the cases. Fasting blood samples were collected in
NaF tubes for estimation of plasma glucose & plain vacutainer
tubes for estimation of lipid profile & Apo B. The samples
were analyzed in Bayer’s Express Plus automated system using
kits supplied by Accurex India. Serum ApoB100 was
measured in BN Pro spec Nephelometer using kits, reference
material and standards supplied by Dade Behring.
The mean values of the conventional risk factors namely
glucose, total cholesterol, TGL, HDL-C, LDL-C and emerging
risk factors like lipid ratios and Apo B were found to be high
among cases than among the controls (Table 1). The
difference in mean values among the cases and controls were
calculated and was found to be statistically significant.
Multivariate analysis of risk factors for CAD showed
statistically significant higher odds ratios for total cholesterol
(2.6), TGL (4.0), HDL-C (7.9), LDL—C (2.5), total cholesterol/
HDL-C (3.6), LDL-C/HDL-C (3.3) and Apo B (1.7)
(Table 2).
Excessive predilection to CAD may be due to clustering
of various risk factors. Indians often reveal higher incidence
of CAD compared to other ethnic groups (2). The SHARE
study (3) and Seven Countries Study (4) show the association
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Normal
Cases
n=126
n=213
Mean+ SD Mean+ SD

ρ Value

Glucose (F),
mg/dl

94 + 9

122 + 40

<0.001

Total Cholesterol,
mg/dl

175 + 31

185 + 50

<0.02

Triglycerides,
mg/dl

102 + 35

162 + 96

<0.0001

HDL Cholesterol,
mg/dl

40 + 8

32 + 7

<0.001

LDL Cholesterol,
mg/dl

115 + 27

121 + 46

<0.05

TC/HDL Ratio

4.4

6

<0.001

LDL/HDL Ratio

2.9

3.9

<0.001

96 + 25

<0.01

Parameters

Apolipoprotein -B,
mg/dl
89 + 22

Table 2: Multivariate Analysis of Risk Factors for CAD
Parameters
(mg/dl)

Cut Off Odds
95%
ρ Value
Value Ratio Confidence
Interval

Total Cholesterol > 205

2.6

1.17-6.08

<0.01*

> 101

4

1.8-8.7

<.05*

HDL Cholesterol

<38

7.9

3.5-18

<0.001*

LDL Cholesterol

> 142

2.5

1.0-5.9

<.05*

TC/HDL Ratio

> 4.6

3.6

1.6-7.75

<.001*

LDL/HDL Ratio

>3

3.3

1.5-7.0

<.0008*

Apolipoprotein-B

> 97

1.7

1.0-2.7

<.05*

Triglycerides

*Adjusted for Age, Sex,
of conventional risk factors with CAD. Our study result also
reflected similar fractures, proving that incidence of CAD is
high among individuals with higher levels of conventional
risk factors. PROCAM Study (5) and Helsinki Heart Study (6)
proved that lipid ratios such as total cholesterol/ HDL-C and
LDL-C/ HDL-C along with the serum TGL as the best predictor
of cardiac events, as also documented in our study.
Levels of Apo B reflect the total circulating atherogenic
particles which are missed by measuring LDL–C alone.
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Hence, measurement of Apo B should be done along with
the other risk factors to predict CAD at an early stage. To
conclude, estimation of conventional and emerging risk
factors may play a vital role for providing a rationale for
secondary and tertiary prevention of CAD in Indian
population.
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