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A Novel Pathway Linking Oxidative Stress and Inflammation: Prevention
of Cancer, Sepsis, Asthma, Diabetes and Uveitis by Aldose Reductase
Inhibition.

Satish K Srivastava

Department of Biochemistry and Molecular Biology; University of Texas Medical Branch, Galveston,
TX-77555, USA.

We have shown that reactive oxygen species (ROS)-generated lipid derived aldehydes (LDAs) are the main
mediators of NF-kB- dependent mitogenic and cytotoxic signals of cytokines, growth factors,
lipopolysaccharide (LPS) and hyperglycemia.  We have also shown that inhibition of aldose reductase
(AR), an enzyme that efficiently catalyzes the reduction of LDAs (such as 4-hydroxynonenal, HNE) and their
glutathione-LDA conjugates (such as GS-HNE) to DHN and GS-DHN, respectively, attenuates the increase
in inflammatory mediators such as Cox-2, PGE2, NO, TNF-a, IL-6, IFN-g, and MCP-1.  We have identified
a novel unanticipated participant GS-DHN in inflammatory signaling and have shown that AR plays a
pivotal role in the transduction of inflammatory signals which are the major cause of inflammatory disorders
such as cancer, sepsis, asthma, diabetes and uveitis. Further, we have identified how inhibition of AR by
pharmacological inhibitors or genetic ablation of AR message prevents cytotoxic signaling initiated by
ROS in oxidative stress -induced production of cytokines and chemokines by mice cardiac myocytes and
macrophages and human mesangial, lung epithelial, colon cancer, vascular smooth muscle and endothelial
cells. Using various rodent models of inflammatory diseases such as restenosis, asthma, uveitis and sepsis,
we have demonstrated that AR inhibitors prevent the inflammatory markers production as well as their
associated pathologies suggesting the use of AR inhibitors as anti-inflammatory drugs. Further using nude
mice xenograft models, we have shown that AR inhibition completely prevents human colon cancer cell
growth and metastasis suggesting the use of AR inhibitors as potential chemopreventive drugs.  These
investigations have been confirmed in AR knockout mice models of inflammatory diseases. Thus our
studies assign a new function to AR and AR-catalyzed lipid aldehydes in oxidative stress signaling and
provide a novel therapeutic approach for preventing inflammation-induced disorders such as sepsis, colon
cancer and cardiomyopathy.
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Satish K. Srivastava
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Professor of Biochemistry and Molecular Biology at the University of Texas Medical Branch, USA. He is a
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Catching the Indian Bus for Reprieve from Cancer

Manoj Sharma 

Associate Professor of Radiotherapy, Maulana Azad Medical College, New Delhi.

The ever increasing crowd of late stage incurable cancers has intrigued the minds of only those oncologist
who are indeed concerned with the issue. However it has been a boon to the pharma industry as well as
those in the medical profession who are benefited by it. “ From emotionalisation and dedication to com-
mercialization of Oncological  sciences” has become the concern of Union Internazionale Contra
Cancer(UICC) too. Cancer on the whole has myriad aspects that made the orator write 33 books  for the
public and  professionals. The few important aspects being the cure of it and long quality of life with it.
Some how both are closely related to the word awareness that is linked with information, education and
communication(IEC).  In the lime light of  newer gadgetry of radiation, newer molecule for chemotherapy 
or revolutionary  organ conservation surgery  or for   that matter personal pursuits of the oncologist  the
very issue of life after cancer or curability  of cancer is lost  once for all. Because of the total absence of
comprehensive oncological management with evidence based back ground the curable becomes incur-
able  even in the hands of rescuer, -the medical fraternity .  It was very  rightly stated by the doyen , the
Mag Say Say awardee , Padmabhushan Dr. V. Shanta  of Cancer Institute Adyar “ It is fear of   delay not
the disease” when orator started his solo cancer campaign way back in 1978 “ Ekla Chalo Re”.   The
population  based cancer survey remains a dream to an India , the public cancer campaign with media 
explosion  is an opportunity unexplored .But what happened on such an exploration? when the motto vahi
dikhega jo bikega ( What will sell shall be shown) overwhelmed the information for safe life! Have we
failed  as the super intellectuals  to overwhelm the mediocre “Media Person”? What of a  battery of 
fabulous biochemicals as diagnostic  and prognostic markers and investigations  that have helped  on-
cologist stand   on his crumbling feet  . But  if public does not know   that cancer can be detected through
these aides even before their symptoms have appeared then have we not failed?. Simply because the seven
danger signals generally symbolize a very late stage often incurable disease!  How can we as oncologist
achieve   our goal of organ conservable stage   when the hardly 5 percent of the cases come to our
hospitals in organ preservable stage , remaining 95 percent are either inoperable or not preservable. The
“Self Administered Cancer Detection”   could not even take off ! What if fantastic combination of chemo-
radio-sensitization with interventional surgery cannot see its day because patient was not educated  or
taught the “Self Administered First Aid” in oncology. Paucity of beds, distances of commuting and disas-
trous doctor patient ratio has prevented her/his urgent medical attention at the desired time.  Could the
chemoradiosensitization founded in Adyar Chennai that was  looked at with suspicion till the NCI alert did
the miracle in  commonest Indian male and female cancers? Could it give desired  long term survival or
for that matter could public  cancer campaign designed by the orator  show any impact in changing the
stage presentation so that  more cases come  in the ambit of curability. Yes it did  happen on both the fronts
reversal of stage  as well as long term survivals. What if genuinely advised investigation or intensive care 
is looked  with suspicion by the patients and his relatives- searching ulterior benefits of the prescriber and
the   implementer  where patient is seen as escape/ experimental  goat or golden egg laying hen.

What if  there is not adequate infra structure  and finances available to  cater the exploding population of
cancer patients  and the curable   becomes incurable due to waiting lists of radiotherapy, chemotherapy
and cancer surgery departments  or due to unaffordable cost of treatment . Why should  the future genera-
tion be left to the disposal  of sellers of carcinogen or the entertainments for youth that is proving carcino-
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genic. Why can’t they be the instrument of cancer awareness of their parents , relatives, friends  and
neighbours. The school cancer education project had proven boon like the public cancer  awareness  by 
the orator. It   has time and again help stage conversion to down staging, and hence cure or for that matter
increase in attendance or enquiry with regards to cancer detection. Why should the Govt take the burden
of the threat that could have been avoided with  public cooperation miniscule expenditure and little dedica-
tion when compared to multimillion cancer hospital projects- that is not happening?  What indeed was
forgotten was the  stress on  cancer awareness, cancer education and  proper cancer information, ease
of accessibility to the same knowledge  as our European or American counter part has just at the  press of
the button in a website connection. The life time work of orator’s efforts for the cancer awareness, patient
information and  then improvisation in the existing treatment facilities to give the best  survival time out of
the  bare minimal available in our cancer set ups  to the representative  population of cancer patients is 
the theme of this oration.
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Manoj Sharma
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Anatomy of Discovery of Nitric Oxide-Cyclic GMP Signaling System: A Novel
Platform for New Drugs & Diagnostics.

Chandra K. Mittal

Department of Biotechnology, Houston Community College, Houston, USA and Herichson Institute of
Biotechnology, Delhi.

The original investigation of 1970s into the failure of hormonal modulation of guanylate cyclase (GC)
along the lines of adenylate cyclase (AC)-Cyclic AMP, indeed led to the discovery of Nitric Oxide-Cyclic
GMP (NO-Cyclic GMP) signaling system in the mammalian cells. The pioneering experimental studies
were launched in 1974 by the author in collaboration with Dr. Ferid Murad at the University of Virginia.
Initial experiments revealed that guanylate cyclase (GC) which catalyzes the formation of guanosine 3’,5’-
cyclic GMP (cGMP), was stimulated by sodium azide – a nucleophilic metabolic poison, in tissue-specific
manner. The tissues specificity of azide effect was found to be associated with the presence of catalase
which permitted the stimulation1. The lack of azide response in tissues was found to be either due to lack
of catalase or the presence of specific heme proteins which prevented azide-dependent activation2. Further
investigations revealed that catalase oxidized azide to NO creating the catalase-NO complex which
stimulated GC leading to enhance cGMP production. Indeed, the venting NO gas on broken-cell GC
preparations led to many fold stimulation of the enzyme. Similarly, exposure of intact-cells from various
tissues to azide and NO gas led to significant increases in the intracellular levels of cGMP3.
Parallel studies, by the author, on physiological modulation of CG revealed that oxygen-radicals exerted a
regulatory influence on the cGMP metabolism which was associated with various physiological events4 .
Further studies by others in the 1980s, along the lines of original investigations by this author, led to the
demonstration of endogenous NO in various tissues. The formation of NO is catalyzed by nitric oxide
synthase (NOS) – a heme-containing multi-enzyme system5 which bears homology with many heme-
containing flavoproteins. NO-cGMP signaling system represents a novel bio-regulatory pathway with
involvement in most organ systems’ physiology. Its role is being increasingly implicated in multiple patho-
physiological situations7. These include, hypertension, myocardial infarction, reperfusion injury, cancer,
infectious disease, inflammatory disorders, etc. Measurements of NO and cGMP levels  as well as evaluation
of NO-cGMP system in patients offers a new opportunity and challenges to provide additional corroborative
evidence in the detection and diagnosis of various metabolic diseases and disorders.

1. Mittal, CK., Kimura, H, and Murad, F (1975). J. Cyclic Nucleotide Res. 1, 261-269.
2. Mittal, CK., Arnold, WP, and Muard, F. (1978). J. Biol. Chem. 253, 1266-1271.
3. Mittal, CK and Murad, F (1977). Proc. Nat. 1982Acad. Sci, US. 74, 4360-4364.
4. Mittal, CK and Murad, F (1982). Handbook Exptl. Pharmacol. 58/I, 225-260.
5. Mittal, CK (1995). Mol. Cell. Biochem, 149, 257-262.
6. Mittal, CK and Mehta, CS (1995). Advances in Pharmacol. 34, 235-250
7. Mittal, CK., Mittal, R and Galiotos, JK (2003). Trends in Clin. Biochem., ACBI Publication. pp.

577-580.
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Biomarkers for Early Disease Detection and Health Monitoring

Prahlad K. Seth

Chief Executive Officer, Biotech Park & Former Director, Industrial Toxicology Research Centre, Lucknow.

Early detection of health ailments and monitoring of the disease is of great significance in disease
management. One of the major factors in development of disease is life style and exposure to environmental
chemicals as in recent years an association of a number of environmental chemicals with ailments like
respiratory & cardiovascular disorders, neurological disturbances; reproductive & immune dysfunctions,
developmental defects and cancer has been shown. The process of disease development whether due to
an organic cause or induced by an environmental chemical is quite similar and therefore identification of
impact of chemical exposure at early stages, prediction of the outcome of exposure and identification of
the populations sensitive to chemicals or diseases are challenging tasks but key to prevention of health
ailments. Hence, biomarkers, which could help in identification of diseases and population susceptible to
diseases much before an irreversible damage is done, would be of unestimatable value.  The current
approaches to detect or monitor the diseases are based on animal data and mathematical modeling.
However, these do not take into account the inter-individual variability at the genomic (e.g. SNPs) and
proteomic levels. The post genome era has seen an increased use of genomics in disease identification
and monitoring. Microarray is now being used not only for identifying the genes involved in disease but
also for identification of biomarkers of exposure and effect. SNPs are also being used for identifying the
population susceptible to certain chemicals as well as in understanding the underlying mechanism of
diseases such as cancer. Cytochrome P450s in lymphocytes have recently gained importance as biomarkers
for risk assessment and are being seen as a breakthrough in the area of molecular epidemiology. For
monitoring human genotoxicity, newer and more powerful techniques such as the comet assay is now
being used which provide early information of exposure. Proteome profiling is also an upcoming area in
health risk assessment and provides mechanistic, diagnostic and prognostic markers. These capabilities
along with molecular metabolomics need to be developed and practiced in disease management.
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PL-1

Yoga for Health - Scientific Perspectives

W Selvamurthy

Distinguished Scientist and Chief Controller Research & Development, Ministry of Defence, DRDO Bhawan,
Rajaji Marg, New Delhi.

Yoga is an ancient wisdom and culture which originated in India almost 5000 years ago. It is claimed to
endow perfect physical, mental and spiritual well being to its practitioners. Physiological studies conducted
by the author and team have clearly demonstrated the prophylactic, promotive and curative potentials of
yoga through well-controlled experiments. Yoga strengthens the parasympathetic tone and stability of
autonomic equilibrium. The stress responses are optimized in the process. Thermoregulation efficiency is
also enhanced through yogic practice. Physical performance at sub maximal level of work and cognitive
function are also improved through regular yogic practices. It has therapeutic value in control and
management of hypertension, coronary artery disease and diabetes. Practice of yoga enhances the quality
of life in general. Salient findings of these series of study will be presented.

Curriculum Vitae:

W. Selvamurthy

He did his post-graduation in Human Physiology from Christian Medical College, Vellore in 1972 and
Ph.D. from University of Delhi in 1982 and Doctorate of Science (D.Sc.) from Swami Vivekananda Yoga
Anusandhana.  He is presently Chief Controller, Research & Development (Life Sciences & Human Resources).
He has 170 papers and 12 books to his credit. He is member of various National Scientific Committees
of DST, ICMR, CSIR, DOD etc.  He is a recipient of many awards.

E-mail: selvamurthy2003@yahoo.co.in
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PL-2

Chronomics and Chronobiology: Its Application in Health and Disease.

Raj Kumar Singh, Ranjana Singh, Sushma Singh

Biochemistry Department, Chhatrapati Shahuji Maharaj Medical University, Lucknow.

Chronomics (an outgrowth of chronobiology, the study of diversity in time), is the inferential statistical
mapping, “imaging “ of time structure in variables in and around us, consisting of rhythms, chaos and
trends i.e., of the chronome . “Chronome” is a term derived from CHRONOS, “time” and NOMOS “rule”.
The related terms chronomics and chronome have been used in some cases to describe either the molecular
mechanisms involved in chronobiological phenomena or the more quantitative aspects of chronobiology,
particularly where comparison of cycles between organisms is required. Since chronomes are ubiquitous
in and around us, the timing may be crucial in diagnosing and in treating risk elevation before the occurrence
of any symptomatic illness, for PREhabilitation , to reduce the demand for rehabilitation. Each biologic
variable is characterized by chronomes, describing the structure of rhythms and trends in its physiological
and pathophysiological ranges of variations. The chronome provides new endpoints for ruling in health or
recognizing increased disease risk before the occurrence of overt illness. There are many reports regarding
the involvement of free radicals in wide ranges of diseases which implies that increased formation of free
radicals lead to tissue injury in most. if not all, diseases. The chronomes of lipid peroxidation and of
various antioxidant defence mechanisms may relate to prevention and curative chronotherapeutic efficacy
and management. We have studied the dynamics of circulating lipid peroxides as MDA and various
antioxidants and their rhythmic variations, if any, in health and disease. We have demonstrated, for the
first time, a marked circadian variation for each variable in each group by population-mean cosinor
(p<0.01). In addition to anticipated differences in overall mean value (MESOR), patients differed from
healthy volunteers also in terms of their circadian pattern. Chronomic study will prove to be clinically
significant in optimizing the desired effects of various drugs so that the efficacy of treatment is maximized
and possibly the myelo-cardio-and/or nephrotoxicity of the drug is minimized. Mapping the broader time
structure of multifrequency rhythm characteristics of antioxidants and pro-oxidants is needed for exploring
their putative role as markers in the treatment and management of various diseases. Already mapped is a
15-year series of urinary 17-ketosteroid excretion by a healthy man, that contains with circadian spectral
components also about weekly, about 20=about 30 day, about  trans early and about 10-yearly components
all awaiting study in antioxidants. The merit of consulting and testing chronomes - time structures - as
gauges of health for alterations with disease risk elevation and actual illness will be discussed in general
with respect to mainly oxidative defense system including melatonin and organic diseases. Herein, we
provide evidence supporting the importance of considering chronomics.  The mapping of time structure in
and around us. Furthermore, chronomics of putative anti - and pro - oxidants have been mapped to explore
their putative chronotherapeutic role as markers in cancer chronoprevention and management of established
disease. Marker rhythm - guided individualized chronotherapy using cancer markers for the desired effect
and host marker for the side effects remains in goal that has to be rendered cost effective.
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PL-3

Transcriptional and Translational Regulation of Expression of Human
Cathepsin L, a Lysosomal Protease Involved in Tumor Invasion and
Metastasis

Shyam S. Chauhan

Department of Biochemistry, All India Institute of Medical Sciences, Ansari Nagar, New Delhi.

Cathepsin L is over expressed in a variety of human tumors. A majority of the procathepsin L synthesized
by transformed cells in culture is secreted into the medium for which it requires an intact carboxy terminus.
It has been established that the switch from nonmetastatic to highly metastatic phenotype of human melanoma
cells is directly related to secretion of procathepsin L. Blocking the secretion of this protease by anti
cathepsin L SC-FV could abolish the tumorigenic and metastatic potential of melanoma cells in nude mice.
Others and we have established that human cathepsin L is encoded by at least five mRNA species namely
hCATL A, AI, All, AIII and hCATL B. All these mRNA species contain identical open reading frames but
differ in their 5’untranslated regions. These mRNA species are transcribed from two different promoters
which are differentially regulated. We observed that the transcription from the hCATL proximal promoter is
regulated by VEGF-165 and 53P. HCATL A, AI, All and AIII are produced by the alternate splicing of the
same primary transcript transcribed from proximal promoter while hCATL B is transcribed from the alternate
promoter. My laboratory identified hCATL AIII for the first time, and established that this most abundant
splice variant of cathepsin L is also most efficiently translated. It also exhibits higher stability as compared
to other splice variants. We further demonstrated that the 5' UTR of hCATL AIII is enough to confer translational
advantage to a heterologous mRNA. Thus the 5' untranslated regions of human cathepsin L mRNA species
is sufficient for determining their translational efficiencies and stabilities. In nutshell our findings demonstrate
the regulation of cathepsin L expression by transcription from two different promoters, alternate mRNA
splicing and differential stability and translational efficiencies of its multiple mRNA species.

Curriculum Vitae:

Shyam S. Chauhan

He is a Professor at the Department of Biochemistry, All India Institute of Medical Sciences, New Delhi. He
has got 60 publications in various journals.  He is a winner of many prestigious awards and honours. He
has the life membership of many professional bodies.
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SPL2

Pharmacogenetic: Should we be concerned?

Prof. Dr. Bhushan M. Kapur

Dept. of Clinical Pathology, Sunnybrook Health Scences Center, Department of Laboratory Medicine and
Pathobiology, Faculty of Medicine, University of Toronto and Division of Clinical Pharmacology and
Toxicology, The Hospital for Sick Children, Toronto.

The relatively new and emerging fields of pharmacogenetics and pharmacogenomics study how differences
in individual genetic makeup affect the metabolism of drugs.  Pharmacogenetics largely focuses on specific
genes, such as drug-metabolizing enzymes. The most extensively studied genetic polymorphisms are those
involving cytochrome P450 2D6 (CYP2D6)  CYP 2C19 and CYP3A4.  A large number of drugs are
substrates for these enzymes. Depending on the genetic makeup, there are poor metabolizers or ultra
rapid metabolizer. Drug - drug interaction resulting by one drug inducing or inhibiting the metabolism of
the other drug can also lead to unwanted clinical outcome. Measuring half-life and or patent/metabolite
ratio is an indirect method to identify ppor metabolizer from ultra rapid metabolizer. In an unrecognized
ultra-rapid metabolizer, almost all of the prescribed codeine converted to morphine leading to death of the
infant who ws being breast fed.  A patient who was on stable methadone dose suddenly became slow
metabolizer because of the antihistamines prescribed to him.

Curriculum Vitae:

Dr. Bhushan M. Kapur, M.Phil, C.Chem, FRSC, FACB, FCAB.

Dr. Kapur graduated with a D.Phil from the University of Basel, Switzerland in 1967 under the guidance of
Prof. Dr. T. Reichstein, (Nobel Laurent 1956). He joined the Addiction Research Foundation (ARF) in
1971 where he was the Director of Laboratories till May 1995.  Since May 1995 he has ben with the
Division of Clinical Pharmacology and Toxicology, The Hospital for Sick Children in Toronto as a scientist
and consultant in toxicology.  From August 2001 to November 2005 he took over the leadership of the
toxicology department at St. Michael’s Hospital in Toronto.  He is staff member in the Department of
Clinical Pathology, Sunnybook Health Sciences Center since October 2005.  As a scientist, he has special
interests are in drugs of abuse, markers of alcohol abuse and opiate dependency. Dr. Kapur has more
than 200 scientific publications and presentations to his credit. His other credits include coauthoring a
book titled Alcohol and the Identification of Alcoholics, invention and patent of an alcohol dipstick, a
computer software CBAC: Computerized Blood Alcohol Calculator, and various book chapters on drugs
of abuse.  As ILO’s (International Labour Organization, UN, Geneva) expert in Workplace Drug Testing, he
has attended ILO sponsored Tripartite (Governments, Employers and Labour_ meetings in Geneva and
Oslo. Dr. Kapur is an Assistant Professor in the Department of Laboratory Medicine and Pathobiology,
Faculty of Medicine, University of Toronto. He is a Fellow of The royal Society of Chemistry (UK), Academy
of Clinical Biochemistry (USA) and Canadian Academy of Clinical BIochemistry.
E-mail: b.kapur@utoronto.ca
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Cryopreservation of human gametes and embryos in assisted reproductive
technology.

Dandekar Sucheta1, Mangoli Ranjana1, Mangoli Vijay2, Desai Sadhana2

1-GS Medical College, Parel, Mumbai; 2- Fertility clinic and IVF centre, Mumbai

The last 3 decades have seen considerable improvements in the field of infertility. Assisted Reproductive
Technology (ART) has emerged as a revolutionary treatment modality. Successful application of In Vitro
Fertilization (IVF) was a major breakthrough in reproductive sciences. Along with IVF, cryopreservation
gained importance in ART and became mandatory in many situations like freezing excess embryos
obtained through IVF, preserving ‘rare’ sperms obtained from epididymal or testicular biopsies, or preserving
gametes from patients undergoing cancer treatment. The present study involves studying effect of
cryopreservation on 1- Male gametes for sperm function test and their fertilization potential. 2- Oocytes
and embryos for retaining their fertilizing ability and growth potential in patients undergoing infertility
treatments. Male gamete was used from following categories: 1: Normozoospermia (n= 25), 2:
Oligozoospermia (n=25), 3: Asthenoteratozoospermia (n= 25), and 4:  Obstructive azoospermia (n=25).
For the first three groups, sperms were frozen from the ejaculate. In case of obstructive azoospermia
sperms were retrieved from the epididymis. For all the groups sperms were frozen using LN2 vapour
freezing method. Thawing was done by single stage method.  Thawed sperms were subjected to following
Sperm Function Tests (SFT) Hypo Osmotic Swelling Test (HOST), Acrosome Reaction (AR), and Nuclear
Chromatin Decondensation Test (NCDT). The thawed sperms were used to fertilize the oocytes by IVF and
Intra Cytoplasmic Sperm Injection (ICSI) methods. Subsequent development of embryos and pregnancy
rates was studied. Embryos were frozen using slow cooling method. After thawing those embryos with at
least 50% blastomeres intact were cultured for 24 hours before replacing back into the uterus. Oocytes
were frozen using Vitrification method and after thawing, morphologically healthy, metaphase II oocytes
were fertilized using ICSI technique. Subsequent fertilization and cleavage rates were evaluated. In
Normozoospermia, thawed sperms showed no significant difference in HOST and NCDT. However, AR
was negatively affected by 20%. In other groups, HOST and AR were negatively affected whereas there
was no significant difference in NCDT when compared to fresh samples. As compared to fresh sperms,
Normozoospermia did not show significant difference in fertilization, cleavage, or pregnancy rate through
IVF. All other groups showed significant decrease in fertilization rates with IVF.  In all the study groups, ICSI
significantly improved fertilization rate with thawed sperms. In case of embryo freezing, those frozen at
zygote stage i.e 2 pronucleii showed higher survival and pregnancy rates, whereas, embryos frozen at
grown cell stages resulted in lower survival rate. There was no significant difference in pregnancy rate in
this category. Oocyte freezing resulted in 76.31% survival rate of which, 62.06% got fertilized. Embryo
transfer resulted in 20% pregnancy rate. Cryopreservation has a definite beneficial effect in the outcome
of ART. Sperm freezing, though useful in selected categories with IVF, proved to be very effective with the
ICSI procedure. In unavoidable circumstances in patients undergoing cancer treatment, frozen samples
can be considered as an effective backup. Embryo freezing resulted in increased cumulative pregnancy
rate per cycle with obvious economical benefits to the patients. Oocyte freezing is still under developmental
stage due to the unstable nature of chromosomal spindle at the unfertilized stage. However, the vitrification
method has emerged as an effective alternative to other freezing techniques giving better results in terms of
survival and fertilization after thawing.
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participated in all student related activities  and is the convener of ‘Shidori’ programme and the ‘parent
teacher’  programmes, both unique programmes at the G. S. Medical College. An active member of the
Association Dr. Dandekar is recipient of the Seth G. S. Medical College & K.E.M. Hospital Oration
Award, which was given to her at the 32nd Association of Clinical Biochemists of India Conference held at
Patna. Dr Dandekar was given the Best Teacher Award (2006-07) by the Maharashtra University of
Health Sciences. She has presented her research work at a number of national and international confer-
ences. Dr. Dandekar as a visiting scientist at the University of Manitoba, Canada recently.
E-mail: suchetad@hotmail.com
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Partnerships for Progress: The APFBC, IFCC and National Associations of
Clinical Biochemistry in the Asia-Pacific Region

Joseph Lopez

President, APFCB and Member, IFCC Executive Board

The APFCB operates within a milieu of striking contrasts.  Its geographical regions holds some of the
world’s richest and poorest countries with GDP per head of more than US$40,000 and less than US$1,000
respectively.  It has two of the world’s most populous countries which together hold about a third of the
world’s largest populations, both of which have some ofthe fastest economic growth rates in the world. The
regional also contains some of the largest and smallest countries in the world. Inevitably, laboratory
practices within the region range from the most sophisticated to the basic. The APFBC celebrate its Silver
Jubilee in 2007 with a membership of 13 voting members associations, 14 corporate and an affiliate
member. Its main activity is in education: besides the triennial Asian-Pacific congresses (the APCCBs), it
organizes 3 types of visiting lecturships. Scientific activity is currently organized by members countries
Japan, Taiwan and Australia. Yet, despite the surge in the activity level over the last 8 years, the APFCB’s is
yet to attract large areas of the region into its membership. All members of the APFCB are also IFCC
members though the APFCB itself is not one.  The only formal linkage between the two federations is the
APFCB-IFCC agreement on the APCCB, that was signed in 2003.  Nevertheless, the relationship between
both federations has grown in recent years: the IFCC Visiting Lectureship programme with the reion is seen
as an exemplary model of cooperation where IFCC provides and finances the lecturer, the APFCB arranges
the itinerary and the national associations meet local expenses. Traditional healthcare delivery systems
are evolving as governments int he region allow market forces to increase their influence. The concept of
individual responsibility for healthcare is beginning to take hold. The APFCB and IFCC have a key role in
the transfer of technologies and the maintenance of high quality standard for safe and effective patient-
care within the region. Both federations will need to adapt to these changing paradigms.
(Note: the opinions expressed in this presentations are those of the speaker and do not necessarily represent
those of the organizations in which he holds office)
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Pacific federation of Clinical Biochemistry since 1998 and became its president in 2004.  Presently he is
teaching clinical biochemistry at a private institute in Kaula Lumpur. He has carried out research in various
aspectss of clinical chemistry and in particular spent many years studying the biochemical markers of
primary liver cancer. His publications in local and international journals have covered the areas of meth-
odology, quality assurance and application of tumour markers.  He serves on the editorial board of the
Indian Journal of Clinical Biochemistry and is an occaisonal invited reviewer of a number of journals in
clinical chemistry.
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Natural Antioxidants – A New Hope for Military and
Civilian Applications

Najmul Islam, Nazarul Hasan.

Department of Biochemistry, Faculty of Medicine, J. N. Medical College, A. M. U., Aligarh

Arrays of reasons contribute to the generation of free radicals in vivo, including oxidative stress, infections,
etc. thereby resulting in disease proliferation. Far more troops have to be removed from field operations
due to diseases than from war-related wounds.  Troops who served in the Middle East came back home
with Gulf War Syndrome.  A mycobacterium is believed to have caused as many as 400,000 cases of
Gulf War Syndrome. Because of antibiotic resistance (MDR-TB), antibiotic drugs as prophylaxis cannot be
given. Thus, we explored the possible use of a natural antioxidant, namely allicin from garlic as a safe and
economical adjunct in tuberculosis management. Blood of TB patients and healthy subjects were collected
for PBMC isolation. Monocytes obtained from it were cultured and subjected to treatment with 0-500 ng/
ml of allicin for 24 hrs. Levels of TNF-α  mRNA and MTB 85B mRNA was determined by RT-PCR.
Intramonocyte glutathione (GSH) levels were also measured. Secreted IFN-γ levels were assessed in TB
monocyte culture supernatants using ELISA. We observed that allicin from garlic was a strong anti-oxidant
and anti-inflammatory agent having beneficial effects on the immune system as well as in combating
tuberculosis. We found that allicin from garlic helped in scavenging the free-radicals generated due to
MTB-infection in human monocytes by suppressing TNFα mRNA and MTB 85B mRNA   and ameliorating
the levels of intramonocyte glutathione (GSH) and IFN-γ levels.  Allicin from garlic may act as a valuable
anti-oxidant and anti-inflammatory agent that may combat TB. It is hoped that allicin may act as a potential
stealth molecule helping both to military as well as civilians.

Curriculum Vitae:

Dr. Najmul Islam did his Ph.D. in Biochemistry in 1991.  He did his post-doctoral training form AIIMS,
New Delhi and CWRU, USA.  He is presently working as a reader in the dept. of Biochemistry, J.N.
Medical College, A.M.U. Aligarh.  He has got more than 50 press releases in International/National
journals. He also has 94 internaitonal peer reviewed journals in which published papers have been cited
and more than 200 citations in international journals. He possess 15 years of teaching experience.
E-mail: nx17@hotmail.com
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Representative Study from Rural Andhra Pradesh on Adiposity and Meta-
bolic Abnormalities

Shanthi Naidu1, Krishnam Raju2, Clara Chow3, Rama Raju4

1
Department of Laboratory Medicine – Biochemistry Division, CARE Hospital & 

2
CARE Foundation,

Hyderabad. 3George Instutite of International Health, Sydney, Australia 4Byrraju Foundation, Bheemavaram
& Hyderabad.

Data from rural India on metabolic parameters as a key risk factor to the phenomenon of cardiovascular
disease is few, and hence 20 villages representative was considered and compared with the accepted
Asian cut off’s from recent studies. From 20 representative villages, 1085 individuals were considered
from 4535 adults who underwent physical examination and finger prick glucose. Plasma glucose was
measured by GOD-POD on ALFA Biotech PLD-951, creatinine and lipids were determined by Beckman
Synchron clinical system with Beckman, Randox and Daichi reagents. The population of 18.4 % of men
and 26.3 % of women were overweight rising to 32.4 % of men and 41.4 % of women if Asian defini-
tions were used. Criteria for NCEP-ATPIII metabolic syndrome were met by 26.9 % men and 18.4 % of
women with figures of 32.5% and 23.9% respectively if ‘Asian’ waist cut-off’s were substituted.
Dyslipidemia, adiposity and metabolic syndrome were common and significant to Asian studies, empha-
sizing metabolic risk factors to play a significant role in cardiovascular disease in this region.

Curriculum Vitae:
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Issues in Thrombophilia Investigation

A. Das Gupta, M.D., Ph.D., Fellow U.I.C.C.

Director Operations & Head, Hematology
SRL Ranbaxy

It was approximately three decades back that our understanding of the molecular basis for familial clustering
of venous thromboembolic events started to became clear. The role of naturally occurring anticoagulants
such as Antithrombin, Protein C and S in neutralizing the procoagulant forces resulting from activation of
clotting factors was better understood around this time. Abnormalities of these processes and of other
related pathways were characterized and tests to detect such abnormalities were also developed. The
terms “Thrombophilia” and “Hypercoagulable state” were coined to describe an “increased tendency
to (venous) thrombosis” and the term “familial/inherited thrombophilia” was coined to describe
thrombotic tendency resulting from inherited abnormalities of the procoagulant and anticoagulant pathways
mentioned above. Progress in understanding of the molecular basis of thrombosis has resulted in a more
appropriate definition of inherited thrombophilia: “Inherited thrombophilia is a genetically determined
tendency to venous thromboembolism”. Dominant abnormalities or combinations of less severe defects
may be clinically apparent from early age of onset, frequent recurrence or family history. Milder traits
may be discovered only by laboratory investigation. All genetic influences and their interaction are not yet
understood.

Curriculum Vitae:

Dr. Amar Das Gupta

He did his Ph.D. in Biochemistry in April 1995, university of Mumbai, Mumbai.  He is currently working
as Executive Director - operations, SRL RANBAXY  Clinical reference laboratories.  He is the winner of
many professional honours, scholarships, fellowships and awards. He is a member of many professional
societies and has been the editor of Indian Journal of haematology and Blood transfusion for 3 years. He
hhas served as a consultant of WHO to the govt. of myanmar has been empanelled as a assessor for
National Board of accredition nominated Technical expert in haematology for NABL in 2005.
E-mail: amar_dspt@yahoo.co.in
Phone : (022) 27893416
Fax: (022) 6692 4717
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Association of MSP 1, 2 and Pfcrt genes with severe complications of
Plasmodium falciparum malaria in children

Sudhanshu Shekhar Pati, Praveen Kishore Sahu, Radhanath Satpathy

Ispat General Hospital, Rourkela, Orissa.

Malaria is a major killer disease in the developing world. The pathogenesis of severe falciparum malaria
is still not clearly understood. Moreover, there is no substantial data describing the correlation of specific
parasite genotypes with malarial severity. Since the role of merozoite surface proteins (MSP-1 and 2)
becomes crucial during the parasitic invasion to the host and manifestation of subsequent severe
complications; there is a need to evaluate the correlation of these specific genotypes with severity of
malaria.  The prsent study was undertaken in a malaria endemic region, Sundergarh district of Orissa
state, India.  Genotypic analysis of MSP-1, MSP-2 and Pfcrt genes were carried out and their association
with severity of malaria was determined. The major complications in the subjects were cerebral malaria
and severe anemia; significantly associated with expression of genotypes RO 33 (86.3%) and 3D7
(95.8%) respectively. A high degree of multiclonicity (MOI=1.9) & polymorphic behaviour of genotypes
were observed in the study isolates.  Overall Pfcrt gene mutation (K76T) was 95.2%). In the present study
RO 33 has emerged out as a genetic marker of severe malaria.  The presence of drug resistance promotes
complicated malaria in a locality is reconfirmed. Early detection of these genetic markers may predict the
severe malaria to prevent morbidity and mortality.

Curriculum Vitae:

Dr. Sudhanshu Shekhar Pati

He has done M.D. in Biochemistry and is currently working as senior consultant and Head, department of
Biochemistry, Ispat  General Hospital, Rourkela. His area of interest is Molecular Pathology. He has
published one paper in Indian Journal and a papers in international journals, and has written one chapter.
He has been the Principal Investigator of 2 numbers of DBT funded projects on Malaria and Sickle Cell
disease.  He received the best paper awards twice in All India Steel Medical Conferences.
E-mail: sspati@rediffmail.com
Phone: 09437040542
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Enymatic HbA
1c
 ........ The Beginning of New Era

Shigeki Uehara

Senior Manager International Marketing Department, Daiichi Pure Chemicals, Tokyo, Japan.

Manager International Marketing Department, Daiichi Pure Chemicals Tokyo, Japan

Diabetes mellitus has become a major health problem worldwide, reaching epidemic proportions in
many developing countries with India being one major one. The high costs of diabetes are attributable to
care for debilitating complications such as microvascular complications@predominantly retinopathy,
nephropathy, and neuropathy and macrovascular complications, particularly stroke and coronary artery
disease (CAD). Clinical studies proves that HbAic provides a retrospective index of the integrated plasma
glucose values over an extended period and is not subject to the wide fluctuations observed when blood
glucose levels are assayed. HbAic therefore is a valuable adjunct to blood glucose determinations in the
assessment of glycemic control. HbAic is an indicator of confirmed diabetes mellitus and glycaemic
control. There are many methods available to measure HbAic. The selection of a method is influenced by
several factors, including sample volume, patient population, dedicated instrument and cost. Recently, a
rapid and simple enzymatic method for HbAic measurement using FructosyI Peptlde Oxidase (FPOX) has
been proposed and practically applied. This sophisticated technology uses an enzyme called as “FructosyI
Peptide Oxidase” (FPOX). FPOX is a novel enzyme having superior physicochemical properties such as
stability under high temperature that makes it useful as an enzyme for clinical diagnosis. FPOX possess
high selectivity for the detection of fructosyi valine and an excellent operational stability. Due to the excellent
operational stability and perfect specificity, this method could be successfully applied to the assay of
fructosyi peptides in the protease-digested blood samples. This technology is developed by Daiichi Pure
Chemical, Tokyo, Japan. It was introduced globally in the AACC meeting of 2006. The Enzymatic HbAic
using FPOX shows an excellent co-relation between HPLC yielding CV of 1.18 (low level specimen), 0.52
(middle level specimen) and 0.74 (high level specimen).  Standardization is using JCCLS -CRM 004a is
traceable to IFCC reference method. Moreover, there is no significant influence from potential serum
interfering constituents and also from various hemoglobin variants and modified hemoglobins. Enzymatic
HbAic has revolutionized the whole scenario of HbAic testing because of the benefits and the conveniences
it offers. It can be easily adapted to any fully automated clinical chemistry analyzers, hence there is no
separate instrument is involved. The total accuracy and precision offered by it has made it an acceptable
and preferable methodology all over the world.

Curriculum Vitae:

Mr. Shigeki Uehara, Senior Manager International Marketing Department

Currently Working in Diagnostics Division, Daiichi Pure Chemicals Co. Ltd.  30 Years of experience in
Japanese domestic and international diagnostic clinical chemistry market.  Core responsibilities involved
in marketing and product management.  Responsible for Inian diagnostic business & Scientific Project
Development.
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Role of Vitamin D Suppmentation During Preeclampsia

Harbans Lal, Parul Singla and Smiti Nanda

Pt. B.D.Sharma Post Graduate Institue of Medical Sciences, Rohtak (Haryana)

Vitamin D is unique amongst the various micronutrients due to its photobiogenesis and activation involving
various organs. Its role in calcium homeostasis and prevention of skeletal disorders is well established.
Recent studies have also implicated the role of vitamin D in certain physiological as well as pathological
conditions such as growth and reproduction, carcinoma, psoriasis, etc. Some studies have also demonstrated
that aberration in calcium homeostasis is responsible for hypertension during pregnancy. We have
investigated the role of vitamin D supplementation in calcium homeostasis in preeclampsia. The study
comprised of 200 primigravida women attending the antenatal clinic. One hundred of them were given
the routine antenatal management (control group) while the other group of 100 women (vitamin D
supplemented group) was also given vitamin D (33000 I.U., once every two weeks, between 28-36
weeks of gestation). Ten out of 100 (10%) of the pregnant women were found to develop preeclampsia in
the control group whereas the incidence of preeclampsia was found to be reduced to 4% in vitamin D
supplemented group. Their mean systolic blood pressure, at 36 weeks, was also found to be reduced to
122.0+ 0.73 mmHg compared to 129.1+0.88 mmHg in the control group. Vitamin D supplementation
also showed a marked increase in serum calcium (9.33+0.06 verses 8.57+0.03 mg%, in the control
group. On the other hand, serum phosphorus (3.06+0.05 vs 3.63+0.04 mg%) and alkaline phosphatase
(7.32+0.15 vs 7.88+0.17 KAU) levels were reduced. To assess the effect of vitamin D supplementation
on renal function and its correlation with calcium homeostasis, urinary calcium/creatinine ratio was
calculated. The ratio was found to be significantly increased (0.12+0.01 vs. 0.09+0.01) on vitamin D
supplementation. It is suggested that Vitamin D should be supplemented during the third trimester of
pregnancy, since it is efficacious both, in reducing the incidence of pregnancy-induced- hypertension as
well as in restoring the disturbed calcium homeostasis in pregnant women particularly, those who are
predisposed to preeclampsia.

Curriculum Vitae:

Prof. Harbans Lal has done Ph.D. and is currently working as senior professor of Biochemistry at
PGIMS, Rohtak, Haryana.  His areas of interest are Nutrition, clincial Biochemistry and ELISA. He has got
115 research papers published and has written 5 books. He is a member of many societies and possess
WHO fellowship.
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Identifying and Troubleshooting Common Interferences and Other Sources
of Error in the TDM/tox Laboratory

Amitava Dasgupta

Professor of Pathology and Laboratory Medicine, University of Texas Health Sciences Center at Houston

Serum concentrations of therapeutic drugs depend on many factors including the genetic @make-up of the
patient. For example, polymorphism ofcytochrome P 450 mixed function oxidase greatly influence drug
metabolism by an individual. In clinical laboratories, immunoassays are used for measuring drug levels
because of ease of operation and fast turn around time. However, immunoassays have many limitations
including cross-reactivity from compounds of similar structures especially metabolites of the parent drugs
and other endogenous as well as exogenous compounds. Digoxin has a narrow therapeutic window (0.8-
1.8 ng/ml) and because of high sensitivity of an immunoassay required for therapeutic drug monitoring
ofdigoxin, many endogenous and exogenous compounds cross-react with digoxin immunoassays thus
falsely increasing or decreasing true digoxin concentrations. Interference ofdigoxin-like immunoreactive
factors (DLIS) in serum digoxin measurements by immunoassays is well documented in the literature.
Although serum digoxin concentrations are falsely elevated due to elevated concentrations of DLIF found in
volume expanded patients, elderly and new born babies, DLIF falsely lower digoxin values when measured
by a microparticle enzyme immunoassay (MEIA: Digoxin II by Abbott Laboratories) (1, 2) This is a serious
clinical problem because a clinician may increase digxoin dose based on low digoxin value thus putting
the patient in a increased risk for digxoin toxicity. Howvere, new generation digoxin immunoassays are
virtually free from such interferences (3). Moreover, DLIF are strongly bound to serum proteins and are
virtually absent in protein free ultrafiltrates. Monitoring free digoxin also eliminates this interference. Steimer
et al also reported serious negative interference of spironolactores and related drugs to the MEIA assay.
One patient experienced digoxin toxicity due to increased digxoin dosage based on falsely low digoxin
value as measured by the MEIA (4, 5). Various Chinese medicines and Indian Ayurvedic medicine
Ashwagandha also interferes with polyclonal antibody based digoxin assays (6). Drugs metabolites often
cross-react with immunoassays of parent drugs The cross-reactivity of carbamazepine 10, 11-epoxide on
carbamazepine immunoassays may vary from 0 to 95 (7) and there may be discordant between
carbamazepine values obtained in two different clinical laboratories. More specific analytical technique
such as high performance liquid chromatography is free from such interference. Hydroxyzine cross-reacts
with PENTINA carbamazepine immunoassay(Dade Behring) (8) as well as immunoassay for tricyclic
antidepressants (9). A less common occurrence is the interference ofheterophilic antibody with
immunoassays for therapeutic drug monitoring. Moreover gross hemolysis, lipemia or hyperbilirubinemia
may cause falsely elevated or decreased values when using immunoassays for determining therapeutic
drug concentrations.
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Clinical Practice of Therapeutic Drug Monitoring of Immunosuppressive
Drugs

Dr. RK Sharma

Professor & Head Department ofNephrology and Dean, Sanjay Gandhi Post Graduate Institute of Medical
Sciences, Raebareli Road, Lucknow.

Therapeutic drug monitoring (TDM) is essential to maintain the efficacy of many immunosuppressive drug,
while minimizing their side effects. TDM is critical for immunosuppressive drugs where dosing is
concentration based to optimize their use. TDM has become more refined with the development of newer
monitoring techniques and more specific assays. TDM has been useful for various immunosuppressive
drug used in transplantation: cyclosporine, tacrolimus, mycophenolate mofetil, everolimus and sirolimus.
TDM of cyclosporine A (CsA) has been well studied and CsA level monitoring 2 hrs after dosing Ca) is
more sensitive predictor of outcome than trough level (Co). Trough level monitoring (Co) is being used
more widely for TDM of tacrolimus. Relationship for Co levels of tacrolimus and area under the curve
(AUC) has varied widely in clinical trials of TDM, with correlations ranging from 0.11 to 0.92. Therapeutic
drug monitoring for sirolimus (SRL) and everolimus is commonly done using Co levels. TDM ofmycophenolic
acid (MPA) for mycophenolate mofetil (MMF) and enteric coated mycophenolate sodium (Myfortic) is
evolving, rapidly with a trend for abbreviated AUC to monitor MPA drug concentration to arrive at correct
dose of MMF or myfortic. 250 renal transplant patient on MMF and 75 on myfortic besides calcineurin
inhibitor (CsA or TAC) and steroids as immunosuppressive drugs were evaluated at SGPGIMS, Lucknow.
MPA-PK profiles were obtained at steady state AUC (0-12) hr and abbreviated AUC (0-4) were calculated
in samples by EMIT method.   Patients on enteric coated mycophenolate sodium (EC-MPS) demonstrated
the typical pharmacokinetic profile of an enteric coated formulation with a delayed release of MPA,
higher basal level of MPA and delayed peak, compared to patients on MMF although 12 hrs AUC was
same in EC-MPS) and MMF groups. AUC ranged from 30-60 mg/hr/L abbreviated AUC 0-4 correlated
well with the 12 hr AUC. Ci was the most useful single point, predicting absorption of EC-MPS. In a group
of renal transplant recipients at our center (SGPGIMS), we compared cyclosporine A, Cz level monitoring
and conventional Co monitoring. C2 monitoring improved the clinical outcomes for both denovo and
maintenance renal transplant patients, reduced incidence and severity of acute rejection and unproved
renal function in maintenance patients. In 126 renal transplant recipients change over from Co to Cz
monitoring for CsA, demonstrated that 44 were under exposed to CsA in immediate post transplant
period, and a significant number of patients on Co monitoring were over exposed to CsA in maintenance
phase. Thus Cz monitoring would improve adequate CsA dosing in immediate post transplant period and
reduce CsA exposure in iater post transplant period. This would improve efficacy (immunosuppression)
and reduce toxicity (nephrotoxicity) of CsA based on immunosuppression. Clinical therapeutic drug
monitoring of immunosuppressive drugs which have a narrow therapeutic window and index is a useful
tool for maximizing prevention of graft loss and organ rejection while it minimizes drug toxicity.
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Genetic polymorphism of CYP2C19 and its role in the eradication of
H. pylori in North Indians

Krishan K Kohli

Department of Biochemistry, Postgraduate Institute of Medical Education and Research, Chandigarh.

This study was designed to establish the presence of genetic polymorphism of CYP2C19 and assess its
role in the eradication of H. pylori and healing of gastritis and oesophagitis in North Indians. Two hundred
North Indians were phenotyped and genotyped for CYP2C19. The results demonstrated that CYP2C19
genetic polymorphism occurred with a frequency of 12% in healthy North Indians. CYP2C19*1, *2 and
*3 demonstrated allele frequency of 0.7, 0.3 and 0 in healthy North Indians. CYP2C19*2 accounted for
48% poor metabolizers (PMs) and 60% defective CYP2C19 alleles. Concordance between the activity of
OMZ hydroxylase and number of CYP2C19 functional alleles was observed in healthy North Indians.
Two hundred patients, 91 H. pylori positive and 109 H. pylori negative gastritis and/or oesophagitis
were phenotyped and genotyped for CYP2C19. Genetic polymorphism of CYP2C19 occurred a frequency
of 12.5% and CYP2C19*1, *2 and *3 occurred with a frequency of 0.725, 0.275 and 0 in the patients.
Ninety one H. pylori positive gastritis patients were treated with 20 mg omeprazole (OPZ), 750 mg
amoxicillin (AMC) and 500 mg tinidazole (TNZ) (bid) for 7 days. Extensive metabolizers (EMs) demonstrated
37% and PMs demonstrated 92% eradication of H. pylori. Noneradicated EMs were retreated with 40
mg OPZ (bid) and 500 mg AMC (qid) for 14 days. EMs after retreatment demonstrated 90% eradication.
One hundred nine H. pylori negative gastritis and/or oesophagitis patients were treated with 20 mg OPZ
bid for 28 days. EMs demonstrated 94% and PMs demonstrated 91% healing of gastritis, thus demonstrating
no correlation between genetic polymorphism of CYP2C19 and cure of H.  pylori negative gastritis and/
or oesophagitis. The study established the presence of CYP2C19 genetic polymorphism and its direct
correlation with the eradication of H. pylori in North Indians. The results imply that if CYP2C19 genetic
polymorphism is known prior to chemotherapy, an optimal dose of proton pump inhibitors can be prescribed
for achieving better therapeutic outcome.
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The use of an on-line inter-laboratory quality assurance programme: An
Observation

Usha Anand, D.Vijaya, V.Aruna, C.V.Anand

PSG Institute of Medical Sciences & Research, Coimbatore-641004.

To analyse the performance characteristics and utility of an inter-laboratory quality assurance programme.
Two parameters, namely glucose and urea were chosen for this study.

Quality control samples of  levels 1 and 2 obtained from Bio-Rad Laboratories were processed on Olympus
AU400. The results obtained were used to develop two Levey-Jennings plots namely, LJ1 and LJ2. The mean
and standard deviations for LJ 1 were pre-assigned. LJ1 was generated in the instrument using the results of
the QC samples processed. LJ 2 was generated by entering the same values into an external software
known as ‘Unity Desktop’, an on-line inter-laboratory quality assurance programme. The two graphs LJ1
and LJ2 were compared.

LJ 1- The mean +/-SD values (mg/dL) for levels 1 and 2 of glucose were   83 +/- 4.15  and 273 +/-
13.75 respectively. The values for urea (mg/dL) were 35.9 +/- 2.1 and 105.78 +/- 4.78 for levels 1 and
2 respectively.

LJ 2- The mean +/- SD values for glucose  were 81 +/- 0.85 and 266.63 +/- 1.69 for levels 1 and 2
respectively. For urea, the mean +/- SD were 35.85 +/- 0.91 and 104.88 +/- 1.73 for levels 1 and 2
respectively.

In several instances it was observed that the QC results showed up as an outlier in LJ2 while it was well
within limits in LJ1.

In LJ 1 the mean value remains constant and the pre-assigned values that are used have a wide range. LJ 2
is a dynamic one and its mean and SD values are recalculated with every entry. If the results of the QC are
accurate and reproducible, the SD becomes very narrow. Values well within two SD in LJ1 become outliers
in LJ 2.

To conclude, if the LJ plot that is generated has values that have a very narrow scatter and hence a low SD,
the false rejection rates might increase.
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Analytical and Technical Evaluation of Lipid Profile and Glucose with
Cholestech DX Point of Care Testing (POCT) Equipment

C.V.Anand, Usha Anand, D. Vijaya & V Aruna
 
Department of Biochemistry, PSG Institute of Medical Sciences & Research, Coimbatore

Centralization of laboratory diagnostics and an increasing number of urgent requests and non-standard
samples raise the need for short turn-around times and high throughput analyzer for lipid profile tests.
The aim of the present study was to evaluate the analytical and technical performance of Cholestech  LDX.

The Cholestech LDX System combines enzymatic methodology and solid-phase technology to measure
total cholesterol (TC),HDL-cholesterol(HDL-C), triglycerides(Trig)and glucose (Glu).

Whole blood from a fingerstick  or venepuncture (collected in a lithium  heparin-coated capillary tube).
The sample (35µL) is applied to a Cholestech LDX cassette.The cassette is then placed into the Cholestech
LDX Analyzer. The analyzer has a unique system, which separates the plasma from the blood cells. A
portion of the plasma flows to the right side of the cassette and is transferred to both the TC and Trig
reaction pads. Simultaneously, plasma flows to the left side of the cassette where the LDL and VLDL are
precipitated with a reagent containing dextran sulfate and magnesium acetate.  The filtrate, containing
both glu and HDL-C, is transferred to glu and HDL-C pads. The total analysis time is three minutes

Within-run precision, day-to-day precision of TC, HDL-C, Trig, LDL-C and Glu were determined. Results
were also compared with Cobas Integra 400 Plus of Roche Diagnostics.

Cholestech LDX is a very reliable POCT for lipid profile and glucose testing. To our knowledge, this is the
first evaluation of the analytical and technical performance of the POCT system. It is suited for the physician’s
office, in health camps and the corporate sector (master health check), enabling the physician to take up
timely intervention.
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Immunoassays for the Detection of HIV Antibodies in Urine

Niyam C. Sharma
Biomodes, Ahmedabad.

The objective of this study was to analyze and collate data available on immunologic detection of HIV
specific antibodies in the urine of patients infected with HIV.  Serologic immunoassays with slight or no
modification were employed to detect HIV antibodies in the urine. Paired urine and sera specimens from
the same patient were used for the detection of HIV-1 antibodies both in urine and serum. Urinary
immunoassays detected HIV-1 antibodies with 98.8 – 100 % sensitivity and 99.2 – 100% specificity.
These immunoassays could effectively detect HIV-1 IgA antibody as well as HIV-1 group-O antibody. The
occurrence of HIV-1 IgA antibodies in urine was significantly higher in all high risk subjects and was
frequently found in the urine of seronegative partners. The combined use of urine and serum immunoassays
detected a higher frequency of HIV-1 antibody – positive cases than either assay alone. Immunoassays for
the detection of HIV-1 antibodies in urine are accurate, meet the regulatory criteria and may be highly
valuable in mass screening, epidemiologic studies, blood banking and other situations where blood
collection is impractical. Further urine collection is simple, economic, user friendly and free of occupational
HIV infection and pain.
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Identification of Tuberculosis Biomarkers via Native Antigen Array Profiling

John T. Belisle
Department of Microbiology, Immunology and Pathology, Colorodo State University, Colorodo, USA.

Tuberculosis control requires early and sensitive diagnosis of infection and disease.  Recently our laboratory
showed that different stages of disease were distinguishable via 2-D Western blot analyses of Mycobacterium
tuberculosis culture filtrate proteins. This methodology, however, does not allow for high-throughput testing
and suitable reproducibility with multiple sera is not easily obtained. Advances in protein microarray
technology provide a realistic mechanism to screen a large number of serum samples against thousands
of proteins to identify biomarkers of disease states. Techniques were established for separation of native
M. tuberculosis cytosolic and culture filtrate proteins, resulting in 960 unique protein fractions that were
used to generate protein microarrays.  Evaluation of serological reactivity from 42 patients in three
tuberculosis disease states and healthy PPD+ individuals demonstrated that HIV negative cavitary- and
noncavitary- TB patients recognized 126 and 59 fractions, respectively. Sera from HIV patients coinfected
with TB recognized 20 fractions, of which five overlapped with those recognized by non-HIV TB patients
and 15 were unique to the HIV+TB+ disease state.  Identification of antigens within the reactive fractions
yielded eleven products recognized by both cavitary- and noncavitary-TB patients, and four proteins (HspX,
MPT64, PstS1, and TrxC) specific to cavitary-TB patients. Moreover, four novel B cell antigens (BfrB, LppZ,
SodC, and TrxC) of human tuberculosis were identified.  These novel antigens were obtained in a purified
form and tested against TB patients sera.  Additionally, the post-translational glycosylation of one of these
proteins was defined and the role of glycoslyation in serological recognition evaluated.  Finally, these
studies as well as the evaluation in serological recognition evaluated. Finally, these studies as well as the
evaluation of commonly used products such as the A60 antigen reveal that lipoarabinomannan is the most
strongly recognized of the M. tuberculosis serological antigens.  Thus, it now appears a major effort
should be made with state-of-the art techniques to address issues of poor specificity associated with
lipoarabinomannan as a serological marker.
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Microarray Technology in The Analysis of the Cencer Genome.

John K Cowell

Department of Cancer Genetics, Roswell Park Cancer Institute, Buffalo, New York.

Expression and copy number arrays have been used extensively in defining the cancer genome and have
been used in predicting prognosis and diagnosis, stratifying patients for clinical trials and discovery of
novel cancer genes. Array comparative genome hybridization (aCGH) identifies losses, gains and
amplifications in cancer cells. Amplifications in breast cancer involving HER2, in neuroblastoma involving
NMYC and in gliomas involving EGFR have important implications for clinical management of these
patients and are accurately and quickly identified using aCGH. Prognostic indicators that we have developed
involve the Ip loss/19q gain in anaplastic oligodendrogliomas which predicts response to standard
chemotherapy, and gain of Iq in medulloblastomas has been shown to be a univariate predictor of overall
survival for this cancer. aCGH also identifies consistent deletions in cancer cells, which with the recently
developed 500K SNP mapping arrays, provides high resolution of the breakpoints associated with structural
chromosome abnormalities. This high resolution when combined with gene expression array analysis
identifies the driver genes for the abnormality and we have developed a computational tool to overlay
CGH and gene expression data to streamline this analysis. Using this approach small deletions in 11 p15
in medulloblastomas identified USP47, RIG, DKK3 and MICAL2 as the only significantly downregulated
genes in the deleted region. In gliomas homozygous deletion in 15q24 identified only WDR73 and
PDE5A as candidate tumor suppressor genes. Analysis of heterozygous and homozygous deletions in
2p11 in acute lymphoblastic leukemia from Downs syndrome patients identified loss of the IGKV gene as
important in the development of this leukemia, but interestingly this 2p11 region was not involved in acute
megakaryoblastic leukemias from Downs syndrome patients. The high resolution characterization of
chromosome translocation breakpoints is also a feature of aCGH arrays and in the analysis of the iso(17q)
abnormality seen in medulloblastomas, multiple breakpoints were identified suggesting it is the gain of
17q that is the important consequence of this abnormality rather than disruption of a gene associated with
the breakpoint. The combination of copy number change analysis and loss of heterozygosity analysis
using the 500K mapping arrays allows an even more comprehensive analysis of the genetic events that
have occurred in tumorigenesis and, in combination, can be used to predict ploidy in tumors which has
important implications for the exposure of tumor suppressor genes. With the development of single platform,
total genome analysis it is now possible to introduce combined aCGH and gene expression studies into
Pathology Departments to facilitate the clinical management of patients with cancer.
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Using Gene Expression Microarrays to Predict Response to Neoadjuvant
Chemoradiotherapy in Esophageal Cancer

Cuong Duong1, Danielle M. Greenawalt2, Adam Kowalczyk2, Marianne L. Ciavarella1,
Garvesh Raskutti2, William K. Murray3, Robert J.S. Thomas1,4, Wayne A. Phillips1,4,5

Divisions of 1 Surgical Oncology, and 3Department of Pathology, Peter MacCallum Cancer Centre,
Melbourne, Australia, 2Life Sciences, National Information and Communications Technology Australia
and Department Electrical & Electronic Engineering, The University of Melbourne, Parkville, Australia and
4University of Melbourne Department of Surgery, St. Vincent’s Hospital, Fitzroy, Australia.

One of the most difficult and clinically important questions facing clinicians treating advanced esophageal
cancer (EC) is deciding which patients will, and who will not, benefit from chemotherapy and/or
radiotherapy. The ability to predict response in an indiviual EC patient would signficiantly aid therapeutic
planning.  Tumor biopsies taken from 46 EC patients prior to neoadjuvant chemoradiotherapy (CRT) were
analysed on 10.5K cDNA microarrays.  Response to treatment was assessed by endoscopy/histology
and positron emmission spectroscopy (PET) and correlated to gene expression patterns using a support
vector machine (SVM) learning algorithm.  Complete clinical response upon conclusion of CRT, was
achieved in 6 of 21 (29%) squamous cell carcinoma (SCC) and 11 to 25 (44%) adenocarcinoma (AC)
patients. CRT response was an independent prognostic factor for survival ([<0.001).  A range of SVM
models incorporating 10-1000 genes produced a predictive performance of tumor response to CRT
peaking at 87% in SCC, but a distinct positive prediction profile was unobtainable for Ac. A 32-gene
classifier was produced, and using this classifier 10 of 15 incomplete responders could be accurately
identified as being unlikely to benefit from neoadjuvant CRT.  Our study identifies a 32-gene classifer that
can be used to predict response to neoadjuvant CRT in SCC.  However, due to the molecular diversity
between the two histological subtypes of EC, when considering the AC and SCC  samples as a single
cohort a predictive profile could not resolved and a negative predictive profile was observed for AC.
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An Overview of Cardiovascular Risk Factors
Suman Bhandari
Director Interventional Cardiology (Research), Escourt Heart Institute & Research Centre Ltd., New Delhi.

It is herein discussed what should be measured as predictors of atherosclerosis, to increase the predictive
power of coronary risk evaluation in clinical practice. Several novel risk factors have been proposed as
potential criteria for improved detection of subclinical atherosclerosis.  Clinical interest has focused on
emerging lipid parameters such as lipoprotein (a) [Lp(a)], apolipoproteins (apo), inflammatory markers
such as high sensitive C-reactive protein (hs-CRP) and fibrinogen, and nutritional markers associated with
premature atherothrombosis, such as total plasma homocycteine. It has been uncertain whether screening
for any of these novel biomarkers substantially improves risk prediction over that associated with standard
lipid screening alone. Plasma apoB and apoAI have been reported to be stronger predictors of coronary
artery disease (CAD) than plasma low-density lipoprotein (LDL-cholesterol) and high-density lipoprotein
(HDL-C). High plasma levels of Lp(a) are a risk factor for atherosclerotic vascular diseases in subjects with
high plasma LDL-C levels and multiple coronary risk factors. Metabolic syndrome (MS) has been recog-
nized recently as a predictor of CAD. As a result, it should be elucidated whether MS must be involved in
the coronary risk evaluation score because all components of MS are involved in the score. A high plasma
level of hs-CRP is an important predictor of atherosclerotic diseases. Many studies show that hs-CRP
testing combined with lipid screening provide an improved method of detecting subclinical
atherosclerosis.Whether it is essential to measure the plasma levels of atherosclerosis surrogate markers
in clinical practice remains to be elucidated. It is concluded that plasma levels of apoproteins, homocys-
teine, Lp(a), hs-CRP and fibrinogen in addition to those of lipids should be measured as predictors of
atherosclerosis in clinical practice. We need to establish a new atherosclerosis risk evaluation scoring
system involving the above factors, based on large-scale, prospective studies, to prevent atherosclerotic
vascular diseases.  Levels of these prameters should be routinely measured in clinical practice in future to
establish a new atherosclerosis risk evaluation scoring system in India.
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Biomarkers for Diagnosis and Prognostication of Acute MI

Sameer Shrivastava

Acute myocardial infarction ( AMI ) is the rapid development of myocardial necrosis caused by a critical
imbalance between the oxygen supply and demand of the myocardium. Cardiac Biomarkers are  Useful
in both the diagnosis of AMI and and estimation of prognosis. Prognostically there is a quantitative rela-
tionship between the magnitude of elevation of marker levels and the risk of an adverse event. The Ideal
Biomarker should be easy to measure, widely available, inexpensive and high early as well as late  AMI
sensitivity and high specificity for AMI. Biomarkers currently being used routinely in clinical practice are
CK-MB, Troponin and Myoglobin: Diagnostic criteria of Biomarkers for detecting myocardial necrosis
include – maximum cTnT or cTnI 99th percentile of reference group on one occasion during 1st 24hours,
or maximal CK MB exceeding 99th percentile for reference group on two successive samples or maximal
value twice the upper limit of normal, values for CK MB should rise and fall, –CK is not recommended for
diagnosis but may or should be continued for scientific or epidemiological purposes, –CK MB or Myoglo-
bin may be needed to detect re-infarction.  Creatine Kinase is inexpensive, quick and low, unchanging
values, exclude active MI. But it is Non - specific - any muscle can raise the levels. It exceeds normal range
whithin 4 to 8 hours after the onset of MI, peak in 10 to 30 hours (avg 24 hours), and usually return to
normal in 2 to 3 days . It is fractionated into 3 isoenzymes MM, MB, and BB. The isoenzyme CK-MB has
highest concentration in myocardium while neither CK-MM nor CK-BB is clinically relevant for detecting
myocardial necrosis. Myoglobin gives early diagnosis (released from the myocardium within 1-4 hours
of MI and peak level reached within 6-7 hours)  and has Short half-life (Return to normal range within 24
hours). The major disadvantage is lack of cardiac specificity. Isoenzme 1 of LDH is clinically relevant in
diagnosis of AMI. Levels start to increase 24 to 48 hours after MI. Peak in 3 to 6 days, and returns to
normal in 8 to 14 days. B Natriuretic Polypeptide - after a myocardial infarction,  a higher plasma level of
BNP is associated with a larger infarct size, an increased likelihood of ventricular remodeling, a lower
ejection fraction, and an  increased risk of heart failure and death Increased BNP at 48 hours post MI is an
independent variable for  increased mortality Blood assay available now can be run in 20 - 30 minutes.
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ProBNP1-108 as a pertinent marker of heart failure

J. Fareh1, I. Giuliani2, C. Larue2 and S. Villard-Saussine1

1CNRS FRE3009, Montpellier, France, 2Bio-Rad Laboratories, Marnes La Coquette, France,

Measurement of circulating endogenous B-type natriuretic peptide (BNP) has proven to be a powerful
marker for prognosis and risk stratification of congestive heart failure (CHF). Interestingly, a molecular
heterogeneity of circulating BNP products was observed in human plasma: high molecular weight (MW)
forms associated with the prohormone, proBNP1-108, and its N-terminal portion, NT-proBNP1-76, as well as
a low MW form identified as the biologically active peptide, BNP1-32. Moreover, some of these forms have
O-linked glycosylations. Measurement of these different entities and evaluation of their ratios could pave
the way for more sensitive and disease-specific assays in the clinical setting as they may not always be
equal markers of the same pathophysiologic processes. Currently, only assays for the detection of BNP1-32

and NT-proBNP1-76 were reported, but most of them overestimate their relative concentrations as they also
measure the proBNP1-108. Consequently, we investigated the pertinence to measure proBNP1-108 in CHF, by
setting up an immunoassay specific of this form. To achieve this, a strictly specific precursor monoclonal
antibody (mAb), called mAb Hinge76, and whose epitope is localized on the proBNP1-108 cleavage site,
present only in the intact form, was generated. By combining this mAb in capture with an anti-BNP1–32 mAb
in detection, a significantly increased proBNP1–108 concentration in the CHF patients compared with the
healthy individuals was recorded (P < 0.0005). Moreover, this increase paralleled the disease severity, as
judged by the NYHA classification. In contrary, proBNP1-108 levels are independent of age, body mass
index, gender and renal function. By investigating the relationship of proBNP1-108 with its cleavage prod-
ucts, we obtained that proBNP1-108 presents a significant linear relationship with BNP1-32 and a non-linear
relationship with NT-proBNP1-76 in patients with CHF. Consequently, proBNP1-108 has a potential clinical
interest to diagnose CHF.
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The Genetic Basis of Coronary Artery Disease in the Indian Population

T.F. Ashavaid, A.A. Kondkar, K.K. Shalia, S.P. Todur

P.D. Hinduja National Hospital & Medical Research Center, Mumbai.

Coronary artery disease is highly prevalent in the Indian subcontinent and has the highest rate as com-
pared to the western population.  Both environmental and genetic factors contribute to the development of
CAD. Several population groups have been screened for single nucleotide polymorphisms (SNP’s) occuring
in various genes, targeting both the atherosclerotic and the thrombotic aspect of CAD. We took into
account the various risk factors that play a role in CAD and targeted the genes that participate in the lipid
and lipoprotein metabolism, renin angiotensin system, homocysteine, and thrombotic aspect. Genomic
profiling will help us in the treatment of coronary risk prone patients.
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Smooth Muscle Cell Proliferation in Coronary Artery Bypass Grafts: Why
Internal Mammary Artery is Immune to Restenosis?”

Devendra K. Agrawal

Departments of Biomedical Sciences, Internal Medicine, and Medical Microbiology & Immunology
Creighton University School of Medicine, Omaha, NE, USA
Coronary artery disease, leading to myocardial infarction and ischemia, affects millions of people and is
one of the leading causes of morbidity and mortality worldwide.  Invasive techniques such as coronary
artery bypass grafting (CABG) using the saphenous vein (SV) or internal mammary artery (IMA) are used
to alleviate the sequelae of arterial occlusion.  Unfortunately, restenosis due to proliferation of vascular
smooth muscle cells (SMCs) in the grafted venous conduit occurs within months to years with a gradual
reduction in patency. Surprisingly, the IMA conduits are spared from the pathologic effects of
fibroproliferation.  However, the underlying cellular and molecular mechanisms, which are the basis for
this difference, are unclear.  Inter-related processes are likely to involve factors which promote hyperplasia,
inflammation and mitogenesis, leading to progression of the cell cycle and proliferation of SMCs.   IGF-1
is a potent mitogen that is released at the site of the hemodynamic-induced graft injury.  We examined the
PI3K-Akt/PKB pathway in the proliferation of SMCs isolated from human SV and IMA of the patients
undergoing CABG surgery. We observed differential activity of IGF-1-induced PI3K-Akt/PKB activation,
which was quantitatively and temporally greater in the SV SMCs as compared to the IMA.  Immunoblotting
data demonstrated a significantly higher activity of both PI3K and Akt in IGF-1-treated SV SMCs.  PDK1
activity was far greater in the SV SMCs than the IMA, in line with its biological action of serine residue
phosphorylation of Akt.  We also observed an upregulation of IGF-1 receptors (IGF-1R) in the SV SMCs in
response to IGF-1 stimulation.  The activity of PTEN, a phosphatase that regulate PI3K-Akt/PKB pathway,
was significantly greater in IMA than in SV SMCs.  Transient overexpression of SV SMCs with p-ORF-
hPTEN inhibited the PKB activity.  Upstream effects of PTEN overexpression was a reduction of cell surface
IGF-1Rs, which was independent of the PI3-Akt/PKB pathway. Downstream of Akt/PKB, PTEN overexpression
induced the transactivation of tumor suppressor protein, p53, by downregulating the expression of its
inhibitor, MDM2.  Decreased activity of PTEN induced by siRNA transfection of IMA SMCs diminished the
negative regulation of PI3-Akt/PKB signaling leading to greater proliferative response induced by IGF-1
stimulation.  Rb-phosphorylation in the SV SMCs occurred much earlier than the IMA cells and was
quantitatively greater.  Overexpression of PTEN in SV SMCs followed by IGF-1 stimulation caused no
change in the R-point, but Rb phosphorylation was delayed as well as quantitatively reduced as compared
to non-transfected cells.  Increased activation of the IGF-1R-PI3K-Akt/PKB axis appears to be responsible
for the higher rate of proliferation observed in SMCs of SV origin. Therefore, modulation of the PI3K-Akt/
PKB pathway via PTEN might be a novel and effective strategy in combating saphenous vein graft failure
following CABG surgery. (Supported by National Institutes of Health grants R01 HL073349 and R01
HL070885)
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Threapeutic Myocardial Angiogenesis: A Ray of Hope

Nilanjana Maulik

Molecular Angiogenesis and Cardiology Laboratory, Department of Surgery, University of Connecticut
Medical School, Farmington, Connecticut, USA.

Inspite of the improvements in its medical and surgical management Ischemic Heart Disease (IHD) is still
the leading cause of morbidity and mortality in the Western world. Over the past few years the better
understanding of the biology of vasculogenesis, angiogenesis and arteriogenesis has significantly increased
the use of growth factors in the treatment and/or prevention ischemic heart disease by inducing blood
vessel formation and thereby restoring/enriching the blood flow. Therapeutic angiogenesis makes use of
the administration of a drug or angiogenic growth factor protein or gene to promote the development of
endogenous collateral vessels in ischemic myocardium.  Although growth factor therapy, primarily with
VEGF and FGF has demonstrated great success in animal models, clinical trials have shown limitations in
this treatment modality.  Gene transfer and protein therapy are the two main approaches that have been
used to achieve therapeutic angiogenesis. Most recently, interest has grown in the potential of cell-based
gene transfer to induce myocardial angiogenesis. It is a promising new strategy, but still under its nascent
stages, that uses autologous bone marrow cells or cultured stem cells transfected with a transgene of
interest to express it in vivo. Although cell therapy holds promise for myocardial angiogenesis, many
apprehensions still exist with regard to the methods currently available to track the transplanted cells, the
capacity of these transplanted cells to phenotypically and functionally differentiate into cells of interest and
whether they induce neovascularisation through secretion of growth factors. The right time/stage for the
therapy, optimal gene delivery of the ideal angiogenic agent, appropriate design for the clinical trial and
assessment of the outcome are still relevant questions that have to be answered. Science is quickening its
pace towards better ideas in every field it has stepped into, particularly in the field of medicine. A time
may not be far when we might be able to effectively cure IHD. But, “prevention is always better than cure”.
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Nitrotyrosinylation, Remodeling and Endothelial-Myocyte Uncoupling in
iNOS-/- and CBS-/+ Double Knockout Mice

S.C. Tyagi

Physiology & Biophysics at th University of Louisville School of Medicine, Louisville, Kentucky, USA.

There are conflicting reports regarding the detrimental versus cardio protective  role of inducible nitric
oxide synthase (iNOS) in ischemic heart disease. Although increased levels of homocysteine (Hcy) known
as hyperhomocysteinemia (HHcy) facilitates nitrotyrosine formation, the differential role of iNOS versus
constitutive nitric oxide synthase (eNOS and nNOS) in Hcy-mediated nitrotyrosine generation and matrix
remodeling in cardiac dysfunction remains unclear. We hypothesize that Hcy generates nitrotyrosine by
inducing nitric oxide in the vicinity of endothelium and thereby attenuates endothelial-myocyte (E-M) coupling.
The cystathionine beta synthase (CBS) heterozygote (-/+, HHcy mice) and iNOS homozygote (-/-) mice
crossed to generate; 1) iNOS-/- CBS-/+ (double knockout); 2) iNOS+/+ CBS -/+; 3) iNOS-/- CBS+/+;
4) iNOS+/+ CBS+/+ (wild type, WT). In genotyped and phenotyped mice the cardiac levels of
nitrotyrosine, MMP-2 and -9 (Western analysis) and fibrosis (by trichrome stain) were measured. The
endothelial-myocyte function was measured in cardiac rings. There was robust induction of nitrotyrosine
and MMP-9 expression in CBS-/+ with or without iNOS-/- as compared to WT. The levels of MMP-2 were
increased in CBS-/+ as well as in iNOS as compared to WT. Although there was fibrosis in CBS-/+ as
compared to WT mice, there was robust fibrosis in double knockouts. Although there was marginal
myocyte left ventricle hypertrophy (LVH) in CBS-/+, there was robust LVH in iNOS-/- mice. The endothelial
dependent bradykinin (BK) and acetylcholine (ACH) responses were severely attenuated in double knockouts
as compared to WT. The response to endothelial independent nitroprusside (NPR) was only attenuated in
double knockouts and not in CBS-/+ or the iNOS-/-. These results suggest that Hcy generates nitrotyrosine
in the vicinity of endothelial and is independent of iNOS, causing MMP activation and E-M uncoupling
during hyperhomocystenemia.
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Louisville, Kentucky, USA. His research focuses on the physiochemical mechanisms of cardiovascular,
renal and cerebrovascular remodeling leading to the diseases. Dr. Tyagi discovered that most of the matrix
metalloproteinases (MMPs) are latent in the heart and are activated by oxidative stress during pathogenesis.
The activation of these proteinase and inactivation of their target inhibitors lead to cardiac, renal, and
cerebral vascular diseases during hyperhomocysteinemia, diabetes, heart failure and Alzheimer’s disease.
Dr. Tyagi employs multidisciplinary approaches and interacts with many national and international scientists
of diverse backgrounds. His current research is supported by NIH RO1 grants. He has published more
than 200 articles in top Journals and Books. He is currently serving on NIH review committees. He is on
the editorial boards of 1) American Journal of Physiology, 2) Journal of Molecular and Cellular Cardiology,
3) Clinical and Experimental Hypertension and 4) Molecular and Cellular Biochemistry. He is a fellow of
American Heart Association and American Physiological Society.
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Regulation of Glucose Homeostasis in Experimental Diabetes by Insulin
and Antidiabetic Compounds Trigonella Foenum Graecum and Vanadium

Najma Zaheer Baquer, Asia Taha , Pardeep Kumar,  R.K.Kale  and Deepak Sharma

School of Life Sciences, Jawaharlal Nehru University, New Delhi.

In the last fifteen years my research group has been studying the effects of Trigonella foenum graecum and
vanadium in reversing the changes in diabetic rat tissues.  The changes studied include physiological,
biochemical and molecular, in both insulin sensitive and those considered to be not sensitive to insulin
action. As is very well known diabetes mellitus affects a large population of the world with increasing
statistics to be classified as an epidemic. Nearly all tissue in the body are affected by this debilitating
disease. We have followed the enzymatic changes in levels of important regulatory enzymes controlling
glucose, fat and protein metabolism, including the oxidative mechanisms producing and removing free
radicals, thereby controlling oxidative process. Tissues studied mainly included are liver, kidney, lens,
brain and muscle. Since ion transport is also affected, enzyme controlling it, like Na+/K+ ATPase has been
monitored. A few glycolytic and gluconeogenic enzyme activities have been observed and changes and
their reversal by Trigonella, vanadate and insulin administration has been carried out.  Results of some of
the findings will be presented and discussed with a brief description of the methodologies used. The results
are very encouraging suggesting that Trigonella foenum graceum and vanadium, the latter  given in low
concentration, are as effective as insulin in reversing most of the diabetic changes/complications to normal
levels and can be  an effective substitute for insulin administration which is known to be a factor in insulin
resistance with long term use.
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Najma Zaheer Baquer read for her M Sc and  Ph D degrees at Lucknow University  and did her
postdoctoral research for one year at All India Institute of Medical Sciences in New Delhi and ten
years at the Middlesex Hospital and University College in London, UK. Professor Najma
Baquer has served as Dean   School of Life Sciences, JNU from 1995-97 and has been awarded
a D Sc by Lucknow University for her work on diabetes in 1996 and has been made a fellow of Royal
Academy of Pharmacy in Spain in 1997, the first Indian ever to be so honoured.  A total of 32
scholars have been awarded Ph D degrees under her supervision. Recipient of Homi Bhaba Fellowship
in India and Wellcome Foundation Fellowship in the United Kingdom, Prof. Najma Baquer is a
member of a number of professional bodies in India and abroad and has been presenting papers during
the last three decades at international conferences in several countries. She is also a  Fellow of the
National Academy of Sciences in India. More than 125 of her papers dealing with diabetes and its
complications have been published in reputed professional journals all over the world.  Najma Zaheer
Baquer joined School Of Life Sciences, JNU, New Delhi  as associate professor, and then served as
professor from 1983 to 2005, and is now Emeritus Professor at the School Of Life Sciences  at Jawaharlal
Nehru University. She has published and presented over 200 papers in international and national journals
and meetings.
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Risk Factors for Type 2 DDiabetes in Indian Diaspora

Prof. Praveen Sharma

Department of Biochemistry, SMS Medical College, Jaipur-302004, India

Asian Indians are at increased risk of developing Type 2 diabetes and cardiovascular diseases (CVD)
because of high prevalence of metabolic and life style risk factors. This study is a part of our ongoing
project that examines prevailing risk factors in Indians which predispose them to diabetes and CVD. An
assessment of conventional and novel risk factors, prothrombotic and proinflammatory markers for their
role in development of Type 2 diabetes and CVD was made in Indians. Obesity, dysglycemia, dyslipidemia,
hypertension, insulin resistance (IR), insulin secretory function, insulin sensitivity, FFA, C-reactive protein,
fibrinogen and PAI-1 were analyzed and evaluated using standard methodology in normal healthy, IFG
and diabetic population. Diabetes is a multifactorial disease caused by genetic as well as environmental
factors. Lifestyle improvement and physical inactivity are particularly responsible for higher prevalence of
metabolic syndrome (31%) and diabetes (13.7%) in Indian Population ranging in age from 25 to 70
years. Obesity, one of the important components of metabolic syndrome was found to be most prevalent
risk factor as 39% subjects have waist circumference above 90 cm (men) and 80 cm (women). Asian
Indians have been reported to have higher body fat, less lean body mass, high waist:hip ratio and enhanced
visceral fat around abdominal region. Multiple Logistic Regression Analysis revealed Obesity, IR and FFA
to be independent predictor for development of Type 2 diabetes in Indian subjects without genetic
predisposition. Proinflammatory and prothombotic markers were found to be significantly raised in subjects
with metabolic syndrome. Further these subjects have greater degree of IR as compared to those with
genetic predisposition. Besides genetic predisposition, the life habit risk factors are equally important for
diabetes epidemic in Indians. Early diagnosis and modification of life style can ward off final outcome of
metabolic syndrome i.e. Diabetes and CAD.

Curriculum Vitae: 

Praveen Sharma has more than 28 years experience of teaching Clinical Biochemistry and Laboratory
Management. He has more than 50 original research papers in various prestigious journals and has
interest in Diabetes, Metabolic Syndrome, Atherosclerosis and Antioxidants. He has delivered Invited
Lectures at different National and International Meetings. He has more than 10 Post graduates working
with him for Ph.D. Degrees. He is a Past President of Association of Clinical Biochemists of India and
Fellow of the Association of Clinical Biochemists of India (FACBI). He is also ACBI Representative to Asia
Pacific Federation of Clinical Biochemistry (APFCB) Education Committee. He was member of Accreditation
Committee of National Accreditation Board for Testing and Calibration Laboratories (NABL) during 2004
and 2005. He is Editor-in-Chief, Indian Journal of Clinical Biochemistry. Presently he is Professor of
Biochemistry and In-charge Central Lab, SMS Medical College and Hospitals, Jaipur.
Email: drpsharma_in@hotmail.com

editor@ijcb.co.in
Phone: 091 141 2722562, 091 141 25525537
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Insulin Receptor Gene Mutations in Type II Diabetes and  in Associatd
Syndromes

T. Malati1, G. Vijay Kumar2, G. Anand2 , G. M. Naidu2, P. V. Rao3, A. Aslam4.

1Department of Biochemistry, Nizam’s Institute of Medical Sciences, Hyderabad. 2 Department of
Biochemistry, School of Life Sciences, University of Hyderabad, Hyderabad. 3 Department of Endocrinology
and Metabolism, Nizam’s Institute of Medical Sciences, Hyderabad. 4Zonaki, BRIT, Center for Cellular
and Molecular Biology Campus, Hyderabad.

Diabetes Mellitus is prevalent throughout the world.It is predicted that the largest diabetics will be in India
followed by China and United States. A dramatic increase in the incidence of diabetics to an epidemic
proportion has caused major health concern globally. Type II DM is a multi factorial, polygenic and
heterogeneous group of disorders, which occurs mainly due to inaction of Insulin. Insulin resistance
contributes to the pathogenesis of Type II DM. Both genetic and environmental factors play an important
role in pathogenesis of Type II DM. The molecular mechanisms involved in the development of diabetes are
quite complex. During last decade polymorphisms of many genes and their association to diabetes and its
complications have been studied by several experts. In genetically predisposed individuals, hyperglycemia
is largely due to a combination of Insulin resistance and defect in Insulin secretion. The insulin
unresponsiveness may occur due to1). Pre receptor or 2) receptor or 3) post insulin receptor defects. The
insulin receptor,a complex cell surface multifunctional protein is known to mediate the action of insulin on
target cells. Mutations in the Insulin receptor gene have been identified.Some of the mutations are associated
with Insulin resistance. The presentation will highlight the spectrum of gene mutations of insulin receptor
genes (INSR gene) in type II DM patients in different populations including in Indian patient in our study
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Dr. Tangirala Malati, Ph.D., FAMS, FAPS, FACBI
She completed her PhD in Biochemistrry from the Institute of Medical Sciences, Sir Sunderlal Hospital,
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Management of diabetes using Medicinal Plants

S.B.Sharma

Deptt of Biochemistry, University College of Medical Sciences, Delhi.

Diabetes mellitus (DM) is one of the most challenging health problem of the 21st century. The most disturbing
trend is shift in the age at diagnosis to a younger group.Difficulty of repeated administration of insulin and
side effects of oral hypoglycemic drugs over long periods (sulphonylurea and biguanides) in patients with
NIDDM (adult onset DM) has necessitated the search for oral herbal drug which should not only provides
glycemic control but be able to correct diabetic dyslipidemia because major cause of mortality in diabetic
population is cardiovascular disease. It is known that today world over there is renewed scientific interest
in traditional medicine. WHO is currently promoting the inclusion of herbal drugs in National health care
programme. There are many plants possessing antihyperglycemic activity which might prove useful source
for the development of drugs e.g. Allium sativum, Azadirachta indica, Cassia auriculata, Eugenia
jambolana,Ficus bengalensis, Gymnema Sylvestre, Momordica charantia, Pterocarpus
marsupium and Trigonella foenum graecum which have been evaluated scientifically and in few
active principles have been isolated. The aqueous extract of cassia auriculata leaves at the dose of 400mg
/kg bw orally resulted in significant reduction in FBG at  24 hr in both mild(18%) and severe(21%)
streptozotocin induced diabetic rats. The aqueous extract also exhibited significant hypolipidemic effect
after 15days of treatment with 400mg/kg dose as evident  from highly significant fall in
triglycerides(17%mild :20%severe) and LDL- Cholesterol (18%mild:21%severe) and rise in  HDL- Cholesterol
(11%mild:16%severe). One of the significant finding is that effect of single dose persists till 48hrs. The
antihyperglyemic compound(FIIc) isolated from fruit pulp of Eugenia jambolana at a dose of 10mg/kg
bw showed 23.8% decrease in fasting blood glucose in mild and 29.5 fall in severe diabetic rats only
after 90 min oral administration. GHb was also significantly decreased(55%) in severe diabetic rats after
15 days treatment .Both in vivo and in vitro studies showed release of insulin from beta-cells by
FIIc.Histomorphological  studies showed partial regeneration of beta-cells in diabetic rats. FIIc also showed
extrapancreatic effect as there was increase in activites of key enzymes of gluconeogenesis. Total
Cholesterol(19.6%), LDL-C(25%)and triglycerides(18%) were also decreased after 15days of  treatment.
Total lipids and HMG-CoA reductase activity in liver was significantly decreased . It also showed increased
angiogenesis which is beneficial for tissue injury and cardiovascular diseases.Oral administration of FIIc
(10mg/kgbw) efficiently attenuated the progression of early stages of diabetic nephropathy.
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She is currently the Head, Medical Biochemistry, Faculty of Medical Sciences, University of  Delhi. Her
experience in  medical teaching and research,  spans more than 25 years She has been working on
Medicinal plants from past two decades and also isolated an active antidiabetic compound  Both US and
Indian patents have been granted.  She has also published more than 30 original research papers in
National/International journals of repute and awarded Asia-B award in the International congress of
clinical chemistry held at Kyoto, Japan (2002). An active member of several professional bodies and
editorial boards of scientific journals.
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Tyrosine oxidation products are detoxified by HDL-associated
Paraoxonase : Implication in Cardiovascular diseases

Elizabeth Frank

Bio-Chem Diagnostic Laboratory, Mysore.

Over 1.5 million Indians die each year on account of heart diseases. In the coming decades these figures
are expected to increase at alarming rates because of genetic predisposition and change in life style
among Indians. The only factor that has been shown to reduce the risk of heart diseases is HDL. Observational
studies like the Framingham study and the Randomized controlled studies have all shown the benefits of
increasing HDL levels in the blood. The cardio protective functions of HDL are two fold, first, it is involved
in reverse cholesterol transport and thus inhibits the formation of new plaques and also stabilizes the
existing plaques, preventing their rupture. Second, HDL is an antioxidant molecule and is also anti proliferative.
It decreases the expression of cell adhesion molecules and maintains the integrity of vascular endothelium.
These properties of HDL are attributed to HDL associated proteins. It is now increasingly recognized that
HDL can also undergo modification transforming it from an anti-inflammatory molecule to a pro inflammatory
molecule. In vitro studies have demonstrated that though HDL is an anti oxidant molecule itself can undergo
oxidative modification rendering it inactive in its antioxidant properties. We have shown the oxidative and
glycative inactivation of HDL associated protein Paraoxonase (PON) in vitro. PON has also been reported
to be significantly lower in inflammatory diseases like diabetes and cancer which are characterized by
increased oxidative stress.  Oxidative stress results in the modification of not only lipids but also protein.
In order to test protein modification we modified the amino acid  tyrosine by three methods-(1) by oxidation
in the presence of prooxidants. (2) Chlorination in the presence of Hypochlorous acid formed by
myeloperoxidase reaction and (3) Nitration catalyzed by peroxinitrite radical. PON was able to cleave
the tyrosine modification products and restore the tyrosine. However the ability of PON from diabetic
serum was unable to do so.  We have shown that modification of HDL did not affect its quantitative
determination by the conventional diagnostic procedures. This suggests that the current assay procedures
do not distinguish between functional and non functional HDL molecules. Thus a clinical test based on the
functionality of HDL rather than the total HDL-C may be a better marker of cardiovascular risk.
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Personalized Medicine From Principle to Practice

Pauline Y. Lau

Suntec Medical Corp., Palo Alto, CA.

Personalized Medicine – It is the medical science of the twenty-first century.  It commands major new
attention in pharmaceutical and diagnostic companies and generates significant interests in research
institutes worldwide.  It is enabled by the discovery of human genome.    Personalized medicine is to tailor
treatment procedure to a person’s genetic and biochemical needs.  It helps the physician to decide which
medication is best for a patient, which one is not effective, or may generate adverse effect.  It also helps the
physician to determine which nutritional or exercise, and lifestyle changes are needed to keep the patient
healthy or to overcome the disease.  The key of this decision is to give the patient specific testing prior to
the administration of certain treatment regimen.  These tests are called commonly as biomarkers. Biomarker,
in the pharmaceutical industry, is any signal that can identify a person’s response to the treatments.
Biomarkers can be: Genetic markers, Biochemical markers, Cell based assays, Physical testing-including
imaging and spectroscopy. The pursuit of personalized medicine by the health-care industry and FDA
today will have significant impact to the future clinical laboratory operations.  It will also change the
technologies used in the clinical laboratories.  We will discuss the technology trend in the coming 10-20
years.
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Conducting Clinical Trials in the Era of Personalized Medicine  and
Molecular Diagnostics

Olive J. Wolfe

President, Clinical Consultants Inc. New Jersey, USA.

In the era of Personalized Medicine, technologies which enable more efficient patient care by directing the
right therapy to the right patient (where possible), are of utmost importance. Molecular diagnostics has
become a driving force in drug development by helping companies make faster decisions for drugs in
clinical development. In addition, molecular diagnostics might help identify patients who may or may not
respond to given treatments. Other applications include genotyping patients for stratification and expression
profiling for patient monitoring, identification of infections, screening for various diseases, and tissue
screening to minimize risk of tissue rejection. Biomarkers have also become essential tools in boosting
efficiency in drug discovery. They increase productivity by identifying potential drug failures at an early
stage thus saving costs and time in the long run. They are being used in clinical trials as validated surrogate
or intermediate endpoints to indicate drug efficacy or toxicity or to make a ‘go-no- go’ decision. Use of
biomarkers as surrogate endpoints ultimately can reduce the time to market and increase overall revenues.
Molecular diagnostics has enabled scientists to concentrate small amounts of biomarkers so that these can
be studied in clinical trials to determine treatment effectiveness and patient response to therapy. The most
critical steps in utilization of these technologies within the clinical trial process involve standardization,
proper collection of routine sample types and validation of both molecular diagnostic assays and biomarker
efficacy.
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Molecular Diagnostics and Personalized Medicine
Molecular Diagnostics - the Expanding Horizon

Helen (D’Silva) Fernandes

Associate Professor, Director, Molecular Diagnostics, Dept of Pathology, Newark, NJ

The field of Molecular Diagnostics has revolutionized clinical laboratory testing. With the discovery of
amplification with PCR in the 1980’s the field has progressed from the research to the clinical laboratories
in less than 20 years. The disciplines of molecular testing have evolved from the testing of infectious
diseases, to genetics, hematopathology, oncology and recently pharmacogenetics.  Between 1998 and
2007 more than thirty two molecular tests have received FDA approval and there are several more in the
pipeline. The technology that drives the testing has advanced at an alarming rate. We have moved from
convention to real-time amplification; from single to multiplex amplification involving beads and arrays;
from manual to totally automated molecular testing.  There are several good reasons that make Molecular
Diagnostics enticing – sensitivity, specificity, speed and automation of testing combined with the minimal
amount of specimen requirement make it available to all medical subspecialties. In this presentation we
will discuss some of the most recent advances in the diagnosis of infectious diseases, oncology and
pharmacogenetic testing in the clinical laboratories. We will identify available tests in each category and
discuss their applications in routine laboratory testing.  At the end of this session, participants will be able
to: 1) Discuss the advantages and disadvantages of rapid and multiplex testing in molecular diagnostics of
infectious diseases 2) Learn about the recent developments in molecular oncology testing. 3) Recognize
the utility of pharmacogenetic testing for therapeutic monitoring.
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Micronutrients in Intensive Care

Alan Shenkin

Department of Clinical Chemistry, University of Liverpool, Liverpool, England L69 3GA

Patients in intensive care require high quality nutritional support to enhance recovery. Provision of the
optimal amount of trace elements and vitamins is especially difficult, partly because of the variable
requirements to meet abnormal losses and hypermetabolism, and also due to the uncertainty regarding the
benefit of large antioxidant supplements, many micronutrient being key antioxidants. This presentation will
address three topical areas. Patients in ICU with sepsis consistently have poor selenium status. Early
studies suggested that high dose selenium would reduce the incidence of renal failure. In a trial on 40
patients in our ICU we found no significant difference in mortality or renal failure despite improvement in
selenium status. A recent multicentre study with high dose intravenous selenium suggests improved mortality
in the most severely ill patients with disseminated intravascular coagulation. In a further study we have
demonstrated that patients who do not survive their stay in ICU have higher levels of oxidative damage as
reflected in plasma malondialdehyde and F2 isoprostane concentrations.  In a trial of 5 days high dose
antioxidant provision (Se/Zn/VitaminC/VitaminE) in 200 patients with cardiac surgery/trauma/
subarachnoid haemorrhage, there was no effect on mortality, and the only group to show a benefit in
terms of duration of stay in ICU were those with severe trauma and no head injury. Patients with burns have
particularly high requirements due to losses through the skin. In a series of studies with colleagues in
Lausanne, high dose intravenous zinc/copper/ selenium supplements intravenously reduced infectious
complications, especially nosocomial pneumonia, and improved wound healing, with increased blood
and skin concentrations of these elements. Several major questions remain- under what circumstances do
high dose micronutrients produce clinical benefits and what is the optimal amount of each trace element
and vitamin- and what is the best way to monitor adequacy of provision, perhaps by using intracellular
concentrations rather than plasma, and with markers of oxidative damage.
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Current Concepts in The Pathophysiology and Management of Sepsis

Dr. Sumit Ray

Consultant, Department of Critical Care & Emergency Medicine, Sir Ganga Ram Hospital, New Delhi.

Sepsis is an emergent health problem. It’s a problem which account for up to 25% of ICU admissions.
Though no corresponding Indian data is available but in the USA, sepsis is the cause of over 2 million
annual deaths, while in Europe it causes over 1.5 million annual deaths (Crit Care Med 2001;29;1303-
10; Crit Care Med 2003;31;946-55).  Sepsis and related disorders are the chief cause of multiple organ
failure and death in critically ill. Mortality associated with severe sepsis and septic shock ranges btween
30% and 60% (Crit care Med 2003;31;946-55).  Septic Shock Pathophysiology - In sepsis infec-
tion triggers a systemic inflammatory cascade by activation of neutrophils, endothelial cells and coagula-
tion pathway.  These release mediators and cytokines (eg., IL10, Thromboxane, TNF etc.) which have
direct effect on cellular mitochondrial metabolic activity.  Septic shock is primarily a form of distributive
shock characterized by ineffective tissue O2 delivery and & tissue O2 extraction (cytopathic hypoxia).
Inappropriate peripheral vasodilatation occurs despite preserved or increased cardiac output.  The va-
sodilation alters the microcirculation leading to mitochondrial dysfunction and impairment of oxidative
phosphorylation leading t increased rate fo cellulr apoptosis and organ failure. All the major organ
system of the body gets involved leading to multi organ failure.  The mortality in such cases may go upto
80%. The main organ failure involves adult respiratory distress syndrome (ARDS), acute renal failure
(ARF) and coagulopathy. Management of Septic Shock - The septic shock is a challenge to an intensivist
and the main management strategies are: 1. Hamodynamic Stablilization, 2. Infection Control, 3. Modu-
lation of host response and supportive care.   A number of treatment alternatives are available for manage-
ment of septic shock. All the treatment modalities of septic shock were studied and based on best available
evidences an international surviving sepsis guidelines were formulated for management of severe sepsis
and septic shock to improve outcome in sepsis. (Crit Care Med 2004;32:858-873)
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Procalcitonin: A Recent Biomarker of Sepsis

Sabari Das, Seema Bhargava, Anjali Manocha, Mamta Kankra, L.M. Srivastava

Department of Biochemistry, Sir Ganga Ram Hospital, New Delhi.

Early diagnosis and therapy are important in the management of critically ill patients with sepsis and
systemic inflammation. The ideal parameter for diagnosis and monitoring the progress of sepsis should
be sensitive for the diagnosis of systemic inflammation, specific for the diagnosis of infection and corre-
late well with the severity of inflammation. Procalcitonin (PCT), a precursor of calcitonin has been pro-
posed as a marker of severity of sepsis. Our objective was to assess the use of PCT for the diagnosis of
severity of infection and also to assess its prognostic value.  PCT was analyzed by immunoluminometric
assay (BRAHMS) in fifty ICU patients. Serum PCT concentrations increased significantly with the increas-
ing severity of the inflammatory response to infection. As compared to other inflammatory markers like
Interleukin 6, Tumor Necrosis Factor a and high sensitivity C-reactive Protein, PCT was found to be a better
(p<0.001) prognostic indicator. PCT measurements were helpful in differentiating between viral and bac-
terial infections (with systemic manifestations) as well. Serial measurements of PCT are useful in order to
monitor response to therapy. Together with good clinical judgement and judicious use of antimicrobial
agents, PCT should serve as a valuable adjunct in the management of sepsis.
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Criticial Care and Sleep medicine.  he is the editorial board member of the Indian Journal of Chest
diseases and Allied Sciences and Thorax - South Asian association. He is awarded Dr. Ram Kishore
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Biology of HPV and Human Cancer

Shirish Shukla, Suresh Hedau, Showket Hussain, Rakesh Kumar, Abhishek Tyagi, Shailja
Pande, Prishla Varghese, Harsimrut Kaur, Alok C. Bharti, Mausumi Bharadwaj, B.C. Das

Institute of Cytology & Preventive Oncology (ICPO), ICMR, I-7, Sect-39, Noida.

Of over 100 types of Human Papillomaviruses (HPVs) associated with the development of cancers at
different organ sites in humans, about 15 ‘high risk’ types, most commonly HPV types 16 and 18 are
known to cause cancer of the uterine cervix in women. In India, more than 98% of cervical cancer cases
harbor HPV infection and HPV 16 is the type exclusively (80-98%) prevalent. In addition, there are 10-15
‘low risk’ HPV types of which HPV 6 and 11 are most prevalent and cause benign tumour and anogenital
warts. Both low and high risk HPVs are also associated with a sizable number of oral, oesophageal,
laryngeal, lung and anal cancers. These diseases are caused due to persistent infection of one or more of
these HPV types, leading to integration of viral DNA in to the host cell genome causing tumorigenic
transformation and progression to cancer. HPV infection is most common in general population and is
sexually transmitted. Unlike the West, HPV infection is most common among young Indian women in their
second decade of sexual activity (25-35 years) and invasive cancer arises with a pick of about 45-60
years of age. Recently, two successful prophylactic HPV vaccines, a quadrivalent Gardasil by Merck and
bivalent Cerverix by GSK have been developed. Several other vaccines including therapeutic vaccines
and second generation new HPV vaccines are in the process of development. Our understanding of HPV
biology has helped to improve prevention and clinical management of the disease including development
of improved screening tests and vaccines. Thus the new HPV model of cervical carcinogenesis is gradually
replacing the older models based on cytology/histology. If cost minimized and implemented in India, HPV
related new technologies involved in screening tests and vaccines can reduce the incidence of cervical
cancer and deaths it causes in women.
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Bhudev C. Das, Director, Institute of Cytology and Preventive Oncology (ICPO) of ICMR,
Noida, has made outstanding contributions in the field of Cancer Research, Genetics and Virology.
During last 30 years of his distinguished research career he has published more than hundred research
papers in reputed international journals and distinguished himself as a renowned molecular oncologist of
the country. In India Dr. Das has pioneered the work on Human Papillomavirus (HPV) that causes
cervical and other cancers and his laboratory is the HPV Referral Centre of WHO for whole of South-East
Asia. His major area of research interest is transcriptional regulation of viral oncogene expression, DNA
vaccine and stem cell research. So far 13 Ph.D. and 56 MD/MS/DM/DNB students have received their
degrees under his supervision and guidance. Dr. Das is the recipient of President’s medal for most prestigious
Dr. B.C. Roy National Award of MCI, Sandoz Oration Award of ICMR and a fellow of
International Union Against Cancer (UICC), Geneva. He is fellow of all major national science and
medical academies, FNA, FASc, FNASc & FAMS. B.C. Das has been elected as President of
Indian Association for Cancer Research (IACR) for 3 years (2006-2009). He is an expert member
of the Global HPV LabNet & Vaccine Program of WHO, Geneva. Recently, Dr. Das has received the
most prestigious Ranbaxy Research Award in Applied Medical Research, ICMR’s Dr. P.N. Wahi
Award in Preventive Oncology, Ramniklal J. Kinarival Cancer Research Award of Gujarat Cancer
Research Society & Institute, Ahmedabad, India and Dr. Pran Nath Chhuttani Oration Award of
National Academy of Medical Sciences (NAMS), New Delhi.
E-mail: dasbc@icmr.org.in
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Phone : 91-120-2578837, 91-120-2575838

0120-2579471/72, 91-120-2579473
Fax: 91-120-2579473



Indian Journal of Clinical Biochemistry, December 2007 89

Indian Journal of Clinical Biochemistry, December 2007, Vol. 22 (Supl.)

18S7.2

Chronic Myeloid Leukemia : Recent advances in the
Management

Lalit Kumar, Pratibha Sharma, Jaya Ghosh,

Department of Medical Oncology, Institute Rotary Cancer Hospital, All India Institute of Medical Sciences,
New Delhi.

Management of  chronic myelogenous leukemia  (CML)  has undergone major change during the past
seven years.  Presently , all newly diagnosed patients of CML  are candidates for  imatinib mesylate
therapy ; Almost 96% of  early  chronic phase CML patients  achieve  complete hematological  remission 
(CHR)  and  nearly  80%  achieve complete cytogenetic response (CGR) (0% Philadelphia  (Ph) chromosome
positive  metaphases) .   These responses are stable in most patients with risk of relapse being 4-6% per
year.   For patients with advanced  CML (accelerated phase + blast crisis) , achievement of  CHR and
major (complete + partial) CGR occurs in  25% to 37% and  10-30% of  patients,  respectively.  Most
investigators  agree  that  patients who fail to achieve CHR by 12 weeks or partial CGR  (<35% Ph+ve
metaphases) by 12 months or  complete CGR by 18 months or  who relapse after initial response to
imatinib,  and  those   with  high  Sokal’s score  or  advanced phase of CML must  be considered for 
allogeneic  stem cell transplantation (SCT) .   Despite  Ph negativity with  imatinib  treatment , most patients
continue to  remain BCR-ABL positive  on molecular studies, requiring  treatment indefinitely.  Newer tyrosine
kinases e.g. dasatinib and nolotinib have been introdued in the clinic in the past one year. Data indicate
that almost 40% of patients who relapse on Imatinib respond to these newer drugs. Identification of
patients at high risk of relapse and  understanding the mechanisms to unravel resistance to  imatinib 
continue to be current areas of  active  research.

Curriculum Vitae: 

Dr. Lalit Kumar

He is the Professor of Medical Oncology at the All India Institute of Medical Sciences, New Delhi.
His areas of interests are Bone Marrow transplantation, Hematologic Oncology and Gynaecologic
Oncology.

E-mail: lalitaiims@yahoo.com
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Novel Approach for Chemotherapeutic Intervention of Colorectal
Carcinogenesis

Satya Narayan, Aruna S. Jaiswal

Department of Anatomy and Cell Biology and UF Shands Cancer Center, University of Florida, Gainesville,
Florida 32610, USA

Colorectal cancer is the second most common cause of cancer-related death in both men and women in
the Western hemisphere. Colorectal cancers develop through a series of histologically distinct stages from
“adenoma to carcinoma to metastasis”. A great deal has been learned about the molecular events involved
in the initiation and progression of colorectal cancer, but surgery still remains the main stay of its treatment.
Since the recurrence rate of colon tumors after surgery is 30-50%, there is an urgent need for the development
of new chemotherapeutic approaches suitable for long-term prevention and management of this deadly
disease. The long-term goal of our research effort is to develop adenomatous polyposis coli (APC)/DNA
base excision repair (BER)-based therapeutic intervention of colorectal carcinogenesis. We have established
that APC can modulate BER and have shown that it can block both single nucleotide (SN)- and long-patch
(LP)-BER. Moreover, we have shown that it does so, in large part, through its interaction with DNA polymerase
β (Pol-β). This interaction inhibits Pol-β-directed dRP-lyase and strand-displacement activities. The Thr79,
Lys81 and Arg83 amino acid residues of Pol-β appear to play an important role in mediating the interaction
of Pol-β with APC. Mutation of these residues mimics the effects of the interaction of Pol-β with APC and
blocks Pol-β-directed SN- and LP-BER. Using structure-based molecular docking of Pol-β targeting to these
amino acids, we have tentatively identified two potent small molecular weight inhibitors (SMI) that block
Pol-â-directed SN- and LP-BER. Preliminary analysis of the function of APC indicates that APC gene expression
is induced in human colon cancer cell lines upon exposure to DNA-alkylating agents such as temozolomide
(TMZ) and can inhibit tumorigenesis by interfering with DNA repair capacity. Based on these results, we
hypothesis that the APC-mediated block of BER plays a key role in determining the functional consequences
of TMZ-induced APC activity leading to death of colon cancer cells. Our studies, for the first time, unravel
the molecular mechanisms underlying the function of wild-type and mutant APC in base excision repair
pathway, and indicate whether selective and specific inhibitors of the APC interaction with Pol-β can be
used safely to enhance the therapeutic use of the DNA alkylating drugs toward the prevention of colon
cancer progression and/or treatment. The financial support for these studies was provided to Satya Narayan
by the grants from NCI-NIH (CA-097031 and CA-100247) and Flight Attendant Medical Research Institute,
Miami, FL, USA.
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Satya Narayan did his Ph.D. from Punjab Univesity in 1987. He is presently a Professor in the Department
of Anatomy & Cell Biology, University of Florida, USA. He is the recipient of many honours.  He has got
80 publications in India and International journals and 2 patents.  He is the AD-HOC member of 11 Grant
Study sections and also the member of the editorial board or the journal of Carcinogenesis and BMC
Medical Genetics. He is also the editorial reviewer of many journals.

E-mail: snarayan@ufl.edu
Phone: 352 - 273 - 8163
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A Study of HPV and Molecular Markers in Cervical Cancer

Neeta Singh, P. Datta1, S.K. Jain2, N. Bhatla2,  S. Datta Gupta3, A. Singh1

Departments of Biochemistry1, Obstetrics & Gynaecology2, and Pathology3

All India Institute of Medical Sciences, New Delhi

Cervical cancer is the scond most common gynaecological malignancy worldwide. Nearly 5,00,000
new cases are diagnosed annually with 2,31,000 patients dying of the disease each year. Infection with
high-risk types of Human Papilloma Virus (HPV) are etiological agents for cervical cancer. To examine the
presence of HPV genotypes, variant distribution, viral load and p53 codon 72 polymorphism, telomerase
and other apoptotic related proteins in cervical carcinomas, to provide critical insights regarding HPV
oncognesis. 176 freshly frozen cervical tumors obtained from untreated cervical cancer subjects and
113 normal controls were analyzed for HPV by consensus PCR (MY 09/11 primers).  HPV typing was
done using Xcyton DNA chip. Viral loads were measured by real-time PCR.  HPV 16 E6/E7 variants were
analyzed by PCR and restriction enzyme digesion. Telomerase activity was done using the PCR-ELISA kit
from Roche. Immunohistochemical analysis was done using the Vecta stain kit. HPV presence was seen in
90% of cervical tumors. HPV-16 was the most common gype (69%) followed by HPV-18 (12%). The other
HPV types were -45, -31, -33, -56, -58, -59 and -73.  The mean viral load was 5.9 x 106 copies/ng DNA
in tumors and 9.1 x 103 copies/ng DNA in controls. Majority of  the tumors were of European prototype
class. 52% of the tumors and 61% of controls were heterozygous at codon 72 (Arg/Pro).  Telomerase
activity was present in 92% of the tumor samples. Overexpression of p53 was seen in 24%, p73 in 42%,
survivin in 48%, Bcl-2 in 28%, Cox-2 in 26% of the cervical tumors. HPV 16 was the most frequent type
detected. Viral variants and other high risk. HPV types detected may be important for oncogenesis.
Overexpression of telomerase and survivin marks them for future evaluation as potential prognostic and
therapeutic targets in cervical cancer.

Curriculum Vitae: 

Neeta Singh received her Ph.D. in Biochemistry in 1976 from Delhi University, India.  In 1979 she
served a post doctoral fellowship at Neurochemical Institute, Denmark and in 1983 at Swiss Institute for
Experimental Cancer Research, Switzerland. In 1992 she was a visiting associate at National Cancer
Institute, USA.  She is a recipient of many awards. She has nearly 126 research publications to her credit.
She has distinguished herself in the field of cancer research and has made a significant contribution in
understanding chemical carcinogenesis, ROS & signal transduction mechanisms, role of telomeres,
telomerase, and HPV in cancer, impact of apoptosis in health and disease (cancer), and experimental
cancer therapeutics and prevention and chemoprevention.
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Workstation Consolidation in High Volume Labs - Trends in the Markets

Gary Hopgood

Director, Business Development, Beckman Coulter International

The challenge faced by all healthcare systems around the world is to treat more people for less money.
Continued and ever expanding demands for such quality healthcare has led to increasing utilisation of
diagnostic services in laboratories.  The availability of new diagnostic techniques, greater awareness of
health issues and an ageing population all play a part in increasing the cost of treatment and patient care.
Coupled with challenges in resources, both financial and human, many laboratory profssionals have
looked to employ Quality initiatives, such as Lean and Six Sigma, to assess what future organisation in the
diagnostic laboratory is best prepared for the future. In countries such as the U.S.A. and the U.K, radical
change has often resulted after such assessment, leading to comprehensive redesign and structure of the
laboratory. Process flow analysis, core laboratory modeling and the introductrion of disease manage-
ment priciples are all being harnessed as tools to help deliver laboratory process improvements and
service levels.  Today’s technology has also played an important role in enabling such change and the
increasing acceptance of automation and consolidated platforms are becoming the norms in many mar-
kets. More than ever before the range of automated analyser options available to the laboratory profes-
sional has grown with an ever increasing analytical feature set, however insufficient focus is often given to
core fundamentals in pre and post analytical processes. Examples will be presented of different approaches
taken by laboratories in both the U.S.A. and U.K. markets along with some of Beckman Coulter’s latest
solutions designed to help prepare for the laboratory of the future.

Curriculum Vitae: 

Gary Hopgood has done HNC Clinical Chemistry. He is presently working as the Director, Business
Development, Beckman Coulter International. He is involved in the IVD sector for 32 years either as a
laboratory professional or in commercial organisations focused on the Diagnostics industry. He is a
fellow of the Institute of Medical Sciences, U.K.  He is involved in the planning, development and
implementation of new organisations and business models in India and othe remerging economies.

Email: GHOPGOOD@BeckmanCoulter.com
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Universal Best Practices in Laboratory Management

Ashok Rattan

Director, SRL Ranbaxy Regional Reference Laboratory, Gurgaon and NCR Laboratories

Quality System Essentials (QSE) are the foundational building blocks in any kind of organization. These
elements need to be place and functioning effectively in order to support the organizations’s work opera-
tions sot that they proceed smoothly. If a quality management system essential is missing or not well
implemented, work operations will experience problems.  The 12 QSE are: 1. Organizational structure,
2. Personnel, 3. Equipment, 4. Purchasing and inventory, 5. Process contro, 6. Documents and records, 7.
Information management, 8. Occurrence management, 9. Assessment: external and internal, 10. Process
improvement, 11. Customer service, 12. facilities and safety.  In each laboratory, each healthcare service
employee should know, understand and be able to describe the activities for each QSE that pertains to his
or her job responsibilities.  To accomplish and to fulfill a common requirement for quality management
systems, the policies, processes and protocols for the QSEs, need to be documented. This documentation
clearly expresses to both employees and clients the laboratory’s intentions for and implementation of
related activities in each QSE.  Policies are statements of the organization’s intention or commitments and
answer the question, “what do we do?”, Processes describe the activities required to implement the quality
policies and andwer the question, “How does it happen in the organization?”  Procedure documents
provide instructions for how to perform the steps in a given process activity and answers the questions,
“How do I do this activity?”. There should be procedures (instructions) for the critical activities in each QSE
process and work process. There should also be atleast one procedure for each activity in a process.
Quality management system documents also include forms used to record data, information or results
from performing procedures.  Forms may be blank pages or computer screens, labels or tags on which
data, information or results are entered, when they become records. QSEs together with close attention to
the workflow of clinical samples would ensure that reproducible and relavant results are generated and
transmitted to clients in a clinically relevant turn around time leading to the laboratory playing a signficant
and important partnership role in management of the patient.

Curriculum Vitae: 

Ashok Rattan, Director of SRL Ranbaxy Regional Reference Laboratory in Gurgaon and SRL Ranbaxy
Laboratories in the NCR, is a Microbiologist of international standing. His last assignment was with
World Health Organization as a Laboratory Director of the PAHO administered Caribbean Epidemiology
Centre at Port of Spain. Dr Rattan brings 30 years of rich experience in the areas of diagnostics, research,
and drug discovery besides academics.  He has over a hundred publications to his credit and is named in
over 10 international patents. Prior to his WHO stint, Dr. Rattan had a long standing association (7 yrs.)
with Ranbaxy Research Labs as Director - Infectious Diseases (new drug discovery research) and worked
as Additional Professor in the Department of Microbiology, AIIMS (12 years). Dr. Ashok Rattan, did his
MD (Microbiology) from Aligarh Muslim University in 1984.  He has undergone training in Medical
Education at Dundee Institute of Technology, Scotland, UK 1990), Neisseria infections in CDC, Atlanta
and NIH, USA (1990) and has been trained in Molecular Biolocy of Mycobacteria (1997) in Prof. Erik C.
Bottger’s laboratory, Hannover, Germany and extended spectrum Beta lactamase (1997) in Prof. A.
Baunifiend’s lab, Munich, Germany.  He has conducted training workshop on WHONET, TB, Nosocomial
infections, Opportunistic Infections and Laboratory support for Care and Treatment of HIV/AIDS infections
in many countries of the South East Asia, Caribbean and Latin American Region and is the author of the
NBT subsided book on Antibiotics in Laboratories Medicine.
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Positive Patient Identification Strategies: Improving Patient Safety and
Laboratory Utilization Management

Marciano Reis,  Jeannie L. Callum

Departments of Clinical Pathology, Sunnybrook Health Sciences Centre and Laboratory Hematology,
University Health Network, Transfusion Medicine Collaborative and Department of Laboratory Medicine
and Pathobiology, Univesity of Toronto, Canada

Medical errors/events are a major topic for the lay media, as well as professional and regulatory bodies
in the health care domains.  This lecture will review the specialized literature on the many causes of
medical errors/events in Laboratory Medicine, and discuss existing and emerging technologies aimed at
improving patient safety through Positive Patient Identification strategies.  The impact of these strategies on
reduction of mislabeled specimens and on laboratory utilization will be discussed.

Curriculum Vitae: 

Marciano Reis, MD, FRCPC

Marciano Reis graduated in medicine in Curitiba, Brazil, in 1976 and came to Canada in 1980 for
postgraduate training.  Trained in Hematology and Hematological Pathology, he is currently an Associate
Professor, Departments of Laboratory Medicine and Pathobiology and Medicine, U. of Toronto, and
Chief, Departments of Clinical Pathology, Sunnybrook Health Sciences Centre and Women’s College
Hospital, and Department of Laboratory Hematology, University Health Network.  Dr. Reis is the Chair of
the Examination Board, Specialty of Hematological Pathology, Royal College of Physicians and Surgeons
of Canada and Chair, Section of Hematopathology, Canadian Association of Pathology.  Further to his
clinical and administrative duties, he continues to participate in collaborative research in leukemia and
lymphoma, and has an interest in molecular diagnosis, patient safety and laboratory utilization management.

E-mail: marciano.yeis@sunnybrook.ca
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Disease Gene Prioritization Through Domain Interactions in Type 2 Diabetes
Mellitus and Their in vivo Validation in Zebrafish

Dwaipayan Bharadwaj 1, Amitabh Sharma 1, Sreenivas Chavali 1, Rubina Tabassum 1,
Nikhil Tandon 2

1Functional Genomics Unit, Institute of Genomics and Integrative Biology, CSIR, Mall Road, Delhi.
2Department of Endocrinology, All India Institute of Medical Sciences, Ansari Nager, New Delhi.

Type 2 Diabetes Mellitus (T2DM) is a polygenic disorder with complex inheritance patterns influenced by
gene-environment and gene-gene interactions. Based on our previous observation that T2DM may result
from disturbed protein-protein interactions affected through disrupting modular domain interactions, we
designed an approach to identify disease candidates in the T2DM linked genomic regions based on
domain interactions and subsequent network analysis. The quantification of the plausible candidates was
done by assigning a score called weight value ranging from 0 to 1 based on the relevance of its interacting
partners in T2DM and network motif analysis. Proteins with higher weight value are probable T2DM
candidates and are termed as High Weight Element (HWEs). Disease associated genes and ones with
literature base and pathway information related to T2DM were identified as HWEs in our analysis. Apart
from picking up certain already known T2DM genes, this approach also captured proteins of unknown
functions and several new candidates for T2DM worth further studies. The validation of our approach in
zebrafish model in vivo has been initially conceptualized. Functional role of one of HWEs with unknown
molecular function that has never shown to be associated with T2DM but identified by our approach as
T2DM candidate was assessed and validated using zebrafish as a model. Whole-Mount In situ hybridization
in zebrafish embryos suggested the expression of this gene in the brain of zebrafish.

Curriculum Vitae: 

Dr. Dwaipayan Bharadwaj has completed Ph. D. (Biochemistry) from Indian Institute of Chemical
Biology (CSIR) in 1993. He was a Research Associate at University of New Mexico School of Medicine
from 1992-2000. He joined as Scientist at Institute of Genomics & Integrative Biology (CSIR) in 2000. He
is a member of Human Genome Organization (HUGO), London and many other societies. He has 20
peer-reviewed research papers to his credit with majority of them in high impact factor journal.
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Understanding Hyperhomocysteinemia: From Bytes to the Bedside

Elayanambi Sundaramoorthy, Souvik Maiti, Samir K. Brahmachari, Shantanu Sengupta

Institute of Genomics and Integrative Biology, Mall Road, Delhi.

Hyperhomocysteinemia, a non-protein thiol amino acid is a biochemical factor associated with a multitude
of complex diseases. However, till date there is no plausible explanation for a single amino acid’s involvement
in so many diseases. The majority of plasma homocysteine is protein cysteine bound. We hypothesized
that; homocysteine might bind to accessible cysteine residues in target proteins, thereby modulating its
structure and/or function. Very little information is available on the structural aspect of protein homocysteine
interaction and most of which are available were based on candidate protein interaction gleaned from
clinical association such as clotting etc. In this study, we have identified potential homocysteine interacting
proteins based on structural informatics such as cysteine content, solvent accessibility of cysteine residues
and dihedral strain energies and pKa of these cysteines. Our structural informatics analysis yielded vital
clues that matched disease etiology and association that has encompassed past homocysteine based
clinico-epidemiology research. Pathway mapping of the cysteine rich proteins revealed that proteins in the
coagulation cascade, notch receptor mediated signaling, LDL endocytosis, programmed cell death and
extracellular matrix proteins were significantly over represented with cysteine rich proteins and we believe
that homocysteine has a high probability to bind to proteins in these pathways Further, we successfully
validated our prediction parameters on the proteins that have already been experimentally shown to bind
homocysteine and our structural analysis argues a plausible explanation for these prior reported protein
interactions with homocysteine that could not be previously explained.  This study provides a plausible
explanation for the origin of multi-system disorder that is associated with hyperhomocystenemia.
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Dr. Shantanu Sengupta has completed Ph. D. (Chemistry) from Jadavpur University (work done at
Indian Institute of Chemical Biology, CSIR) in 1996. He was a post doctoral fellow at the National Institute
of Immunology, New Delhi from 1995-1998 and then at the Cleveland Clinic Foundation, Cleveland, USA
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Significance of Multilocus Genetic Interactions in Hypertension

M A Qadar Pasha

Institute of Genomics and Integrative Biology, Delhi

Hypertension and associated cardiovascular diseases are alarmingly on rise in India. Understanding the
genetic basis has been of foremost concern globally. Consequently, the genes of vascular homeostasis
gained significance as the candidates in relation to hypertension. We investigated the association of the
potential polymorphisms in the genes of blood pressure regulation with hypertension in a case-control
study. The aldosterone synthase (CYP11B2) -344T/C, intron-2 conversion, K173R, C5160A;
angiotensinogen (AGT) G-6A, T174M, M235T; and endothelial nitric oxide synthase (eNOS) -922A/G,
-786T/C, 4B/4A, G894T polymorphisms were analyzed for causal effect of single variants, haplotypes
and genotypes-combinations. Elevated plasma aldosterone levels (P=0.03) & aldosterone to renin ratio (-
P<0.0001) and lower plasma renin activity & nitric oxide levels (P<0.01, respectively) were obtained in
hypertensives. The -344T/C and K173R polymorphisms were in complete linkage disequilibrium with
each other and the intron-2 conversion allele was in absolute association with the T allele. Genotypes-
combinations between the -344T/C and intron-2 conversion polymorphisms revealed that combinations
with TC or CC genotypes inclined towards higher BMI in both the groups (P<0.05). The overall likelihood
haplotype profile difference of AGT between the two groups was highly significant (P<0.001). Genotypes-
combinations of the three polymorphisms of AGT having 6 wild-type alleles versus the remaining resulted
in significantly higher odds (P<0.001); further as the number of mutant alleles in a combination increased,
the systolic, diastolic and mean blood pressure increased (P<0.05). With respect to eNOS, novel risk
haplotypes for the four polymorphisms were obtained (P<0.01). In conclusion, single variant versus
haplotypes provided encouraging findings, such as the interaction of the 174T-allele with the M235T and
G-6A polymorphisms in combinations or haplotypes emerged significant. The three biomarkers associated
with hypertension and correlated differentially with few single respective variants and its haplotypes/
combinations.
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The power of Arrays:  RNAi, Micro & Protein - Clinical applications

Srinivas.V.
Manager – Genomics and Informatics, Vimta Labs Ltd., Hyderabad.

Currently, clinical research organizations (CROs) utilize routine methodologies for drug studies. Newer
approaches which integrate the power of RNAi, Microarrays and Proteomics will help in broadening the
scope of these studies, thereby generating more accurate data on the drug validations. Human Genome
Project resulted in a flood of sequence information on about more than 30,000 human genes, which is a
shot in the arm for the Pharma industry for identifying novel targets for various diseases. This led to
development of novel drug candidates, including siRNA. RNAi-based screens have provided new
opportunities for the discovery and validation of novel therapeutic targets in areas such as cancer and
infectious diseases. The process has become more gene expression centric, bringing to the fore-front the
roles of mRNA, siRNA, miRNA and thereby the proteome too, in understanding the various disease
processes and also the responses of drugs. Integrating all these technologies is a tool of choice for functional
genomic studies, drug target discovery and mechanism of action studies. Another powerful role of the
RNAi is the rapid and accurate diagnosis of various diseases, predominantly on cancers. The strategy of
these novel approaches will be discussed.
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He has done his PhD. from IICT and Osmania University, Hyderabad and postdoctoral research from
Indian Institute of Chemical Technology, Hyderabad. Currently, he is heading the departments of Genomics,
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Management of Obesity in Cardiac Patient & Diabetics

Neera Vyas

Consultant, Escort Heart Institute and Research Centre Ltd., New Delhi.

The adipose tissue which was earlier viewed as a simple energy storage tissue is now taken as a major
endocrine system. It secretes hormones – adiponectin, resistin, leptin and ghrelin. The concentration of all
these hormones depends upon the BMI. In humans, plasma adiponectin concentrations decrease with
obesity and are positively associated with whole body insulin sensitivity. Resistin is known to antagonize
insulin action. In addition, fat releases non – esterified fatty acid in the circulation which are pro –
inflammatory in nature, leading to the development of endothelial dysfunction and subsequently
cardiovascular disease. Hence, overweight / obesity is a serious issue especially in diabetics,
cardiovascular disease etc. The obesity management in these cases calls in for individualized exercise
plan with target heart rate range to be given after the study of their cardio – pulmonary status. The resistance
exercises give completion to the exercise plan. The behavioural modification and dietery supplement
which enhance beta - cell oxidation and avoidance of certain food items example: refined flour and
processed food item are  prescribed.
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Modulation of Lipoprotein(a) Levels in Ischemic Stroke: Effect of Aspirin
Therapy

JK Gambhir, Harsimrut Kaur, GS Ranga, OP Kalra

Department of Biochemistry and Medicine, University College of Medical Sciences and GTB Hospital,
Shahdara, Delhi.

Hyperlipidemia and increased lipoprotein(a)[Lp(a)] levels are risk factors for coronary artery disease
(CAD) and ischemic stroke. Most of the drugs used to treat hyperlipidemia are not effective in decreasing
Lp(a) levels.  Therefore, we have evaluated the effect of aspirin therapy on Lp(a) levels in patients with
ischemic stroke. Serum levels of Lp(a) and lipid profile parameters were measured in 25 patients with first
ever diagnosed ischemic stroke at admission and four weeks after treatment with aspirin (150mg daily).
Lp(a) levels were significantly higher in patients as compared to healthy controls (27.4±22.3 vs 14.7±11.8
mg/dL, p<0.005). After four weeks of aspirin therapy, Lp(a) levels declined significantly from baseline
levels to 14.7±10.5 mg/dL (46.2 % decrease, p<0.001). Patients with baseline Lp(a) levels >25mg/dL
showed greater decline compared to those with levels <25 mg/dL (55.6% vs 26.6% p<0.008). Results of
our study suggest that raised Lp(a) is a strong risk factor for ischemic stroke and aspirin therapy leads to
significant decrease in Lp(a) levels.
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Presence of G-75A allele of Apo A1 Gene Increases Susceptibility to
Primary Hypertension

Ritu Singh, Rupal Sinha

Deptt of Biochemistry , Lady Hardinge Medical College and S.S.K.Hospital, Shaheed Bhagat Singh Marg,
New Delhi
 
Hypertension is a major public health problem worldwide with a prevalence of 26.4%. ApoA1 is the
major apolipoprotein of  HDL which has been associated with protection against atherosclerosis. Apo A1
serves as a co-factor for efficient reverse cholesterol transport. This study is aimed at evaluating whether
different alleles of Apo A1 are associated with hypertension .The GG , GA and AA  alleles at -75 region
of ApoA1 gene were studied. The study group consisted of  100 patients including 50 patients of primary
hypertension in the age group 35-60 yrs with controls matched for age and sex. Routine biochemical
parameters  were done on  Synchron CX4. The allelelic profile of each case was evaluated by DNA
extraction , PCR amplification using appropriate primers , digestion by restriction enzyme Msp 1 and
vizualization of the agarose electrophoresis bands. The results were statistically analyzed using students  t
test .The allelic frequency was calculated. The allelic frequency of G was 0.63 in hypertensives and O.82
in controls . The allelic frequency of A allele was 0.37 in hypertensives and 0.18 in controls . The presence
of GA allele was 69 % in hypertensives and only 36 % in contols. This difference was statistically significant.
In the routine parameters we found lipid profile deranged in hypertensives. Hypertension is a heterogenous
disorder with gene-environment interactions playing a major role . Though environmental risk factors are
well studied the genetic predisposition to hypertension is not well documented. In our study on G-75A
allele we found ,the majority of hypertensive patients had GA   heterozygous  genotype . Further studies on
a larger scale are required to ascertain whether gene polymorphism of the Apo A1 gene at the -75 site
and heterozygosity predisposes to primary hypertension .
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A Comparative Study of Lipid Profile and Apolipoprotein B in Normal and
Diabetic Type II Patients in Ethnic Population

Shyamali Pal, Sujoy Majumdar

Peerless Hospital & B.K.Roy Research Centre, 360, Panchasayar, Kolkata.

It has already been established that non HDL cholesterol is better predictor of cardio vascular disease(CVD)
than HDL cholesterol. The diabetic type II patients of the age group 45-65 years are in the high risk
population.Smoking, stress and alcohol trigger the risk.A study was made in Bengali population from
West Bengal and Bangladesh of 45-65 years age group as factors like food habit, life style, physical
appearance are common. Sixty people volunteered as normal healthy control. Apparently, the control
group are nonsmoker, non alcohol user with normal ECG reports. 950 diabetic type II with familial
hyperlipidemia were chosen.Amongst them 250 patients were occasional alcohol user and chronic smoker.
350 are female patients and having no history of smoking or alcohol use. Rest 350 patients are of the age
group 50-65, getting treatment for diabetes and hyperlipidemia of which 50 had suffered once from
myocardial infarction(MI). Basal metabolic index, blood glucose, total cholesterol(TC), HDL
cholesterol(HDLC), LDL cholesterol (LDLC), VLDL cholesterol(VLDLC), apolipoprotein B(apoB) were estimated.
CPK & CPKMB of the MI patients were also measured. Atherogenic index (AI) and small dense LDL values
were calculated from TC/HDLC ratio,LDL/LDLapoB ratio. AI and small dense LDL values were found out to
be high in diabetic dyslipidaemia  patients.There are no significant change in those values in MI patients.
Amongst 250 patients used to smoking and occasional alcohol, though apoB values are on the higher
side(70 cases) small dense LDL became high only in 30 cases. AI is normal for all the cases. Probably
TC,LDLC and apoB are better predictors of CVD.
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Routine Advanced Lipoprotein Testing

Dr. Peeyush Jain

Principal Consultant Cardiologist and Head, Dept. of Preventive and Rehabilitative Cardiology, Escorts
Heart Institute and Research Centre Ltd., Okhla Road, New Delhi.

Advanced lipoprotein testing includes determination of LDL particle size, LDL particle number, and Apo B.
LDL particle size may be determined by gradient gel electrophoresis or density gradient electrophoresis.
Both techniques are logistically unsuitable for clinical purposes.   Small dense (SD) LDL preponderance can
be predicted in presence of low HDL and elevated triglycerides. Its utility as an independent CHD risk
predictor is also questionable. Those with SD LDL commonly have diabetes mellitus, abdominal obesity,
hypertension, or history of smoking – all of which anyway increase the risk of CHD. There is also no
specific therapy for SD LDL and there is lack of RCT data showing that increasing LDL size reduces CHD
risk. Risk prediction of cardiovascular disease by a large number of LDL particles (LDL-P) by NMR
spectroscopy may be superior to LDL-C. Yet, LDL-P was found to be an independent CHD risk predictor in
only 7 out of 14 prospective studies. In recent studies, the incremental value of LDL-P was abolished after
adjustment for TG and HDL-C.  In one study, CHD risk prediction by TC:HDL-C ratio was close to LDL-P.
Apo B may be superior to cholesterol indices to assess the risk of vascular disease and adequacy of lipid-
lowering drug therapy. Yet AMORIS, the largest study that supported ApoB as the strongest predictor of
risk of fatal MI did not adjust for potential confounders. In Atherosclerosis Risk in Communities (ARIC), the
risk attributable to ApoB was eliminated in multivariate analysis. In the Health Professional Follow up
Study, the relative risk (RR) of CHD was almost identical for apo B and non-HDL-C and non-HDL-C was the
best predictor of cardiovascular disease (CVD) in type 2 diabetes mellitus. In Women’s Health Initiative,
Non-HDL-C and TC:HDL-C ratio were found to be best predictors of CVD in women > 45 years. In another
case-control study, non-HDL-C was found to be the best predictor of MI in the young amongst all studied
lipid risk factors including apo B. Thus, while apoB can be estimated in non-fasting sample, its superiority
over non-HDL-C has not been unequivocally demonstrated. Use of apo B in clinical practice is limited by
lack of reference values and non-availability of automated immunoturbidimetery. Thus, in practice, lipid
profile and its simple derivatives e.g. non-HDL-C levels and TC/HDL-C ratio seem to provide sufficient
information for CHD risk assessment.
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Cholestryl Ester Transfer Protein (Taq1B) Polymorphism and its Association
with Cardiovascular Risk Factors in an Industrial Cohort from North India

R. Lakshmy, D.Prabhakaran, K.S.Reddy
All India Institute of Medical Sciences, New Delhi.

Cardiovascular disease (CVD) is projected to be the leading cause of death in India by the year 2020 and
alarmingly 50 % of these deaths are projected to occur among young and middle aged individuals. High
density lipoprotein (HDL) has emerged as an important predictor of CAD. Low HDL is a widely prevalent
risk factor among Indians. The athero-protective effect of HDL is primarily due to its role in reverse cholesterol
transport (RCT). RCT is a complex pathway involving transport proteins, modifying enzymes and cell
surface receptors. Cholesterol ester transfer protein (CETP) plays a key role in RCT by promoting exchange
of cholesteryl esters from HDL to apo B containing lipoproteins. Taq1B polymorphism resulting from
mutation in 277th nucleotide in the first intron of CETP gene results in decreased CETP and increased HDL
levels. We looked ar prevalence of Taq1B polymorphism in CETP gene in an industrial population from
North India and looked at its association with other cardiovascular risk factors. 1000 employees/family
members of an industry located in Ghaziabad were recruited for the study. We had 250 subjects (125
males and 125 females) from each age decile from 20-59. Blood was collected in fasting state and
Taq1B polymorphism was assessed by PCR-RFLP. The other cardiovascular risk factors studied included
lipids, apolipoprotein A1, apolipoprotein B, apolipoprotein E, hsCRP, lipoprotein (a), LDL subfraction and
insulin.  The Taq1B genotype frequencies of B1B1, B1B2 and B2B2 were 26%, 54% and 20% respectively.
B1B1 homozygote was associated with lower HDL in males in the 30-39 age group. Gender and age
specific differences were also observed in the association of genotypes with other cardiovascular risk
factors. Subjects in the 30-39 age group with B1B1 genotype had higher Apolipoprotein B, Cholesterol,
triglycerides and TC/HDL.  We found B1B1 genotype in a substantial proportion of the cohort and the
Taq1B polymorphism was associated with HDL and other cardiovascular risk factors in an age and
gender specific manner.
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Soluble Levels of Cell Adhesion Molecules in Coronary Artery Disease and
in Associated Risk Factors

Kavita K. Shalia, Manoj R. Mashru, Vinod K. Shah, Surendra L. Soneji, Younus S. Loya,
Tilak K. Lall, Shlpa M. Mithbawkar, Rajashree A. Mokal, Priti K. Thakur

Shri H.N. Medical Research Society, Sir H.N. Hospital and Research Centre, Mumbai.

Cell adhesion molecules (CAMs) are shown to be involved in the developmental course of atherosclerosis
at vascular endothelial wall. This study was undertaken to analyse the association of soluble levels of
CAMs with hypertension and coronary artery disease (CAD).Soluble (s) levels of Intercellular CAM-1
(1CAM-1). vascular C’AM-1 (VCAM-1). endothelial (E)-selectin, platelet (P)-selectin and platelet endothelial
CAM-1 (PECAM-1) were estimated from serum by ELISA. The study population included healthy individuals
(n=151) and non-diabetic freshly diagnosed hypertensive (FH) subjects (n=59) with no secondary cause.
CAD group included angiographically verified non-diabetic CAD patients admitted at Sir H. N. Hospital
and Research Centre (n=125). As compared to controls in FH subjects, there was significant rise in sE-
selectin of 56.25 (p = 0.001). sPECAM-1 of 24.6 (p = 0.039) and slCAM-1 of 18.85 (p = 0.002) and
marginal increase in sP-selectin and sVCAM-1. Overall in CAD group, significant rise was seen in sE-
selectin of 69.11 (p = 0.001), followed by sVCAM-1 of 41.76 (p = 0.001), and sICAM-1 of 14.39 (p
= 0.001) as compared to controls. There was no change in sP-selectin level and sPECAM-1 decreased
significantly by 38.73 (p=0.001). Within CAD group there was no significant difference in soluble levels
of CAMs according to the number of vessels affected or severity of the clinical presentation. However
those with hypertension and dyslipidemia demonstrated significant rise only in sPECAM-1 of 48.05 (p =
0.001) as compared to normotensive and normolipemic CAD patients. sPECAM-1. a multifunctional cell
adhesion molecule with important role in plaque formation and thrombosis was significantly} associated
with CAD patients with hypertension and dyslipidemia. As compaired to controls , we observed maximum
increase in SE-selectin in FH and CAD followed by sPECAM-1 in FH and sVCAM-1 in CAD.
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BNP and CHF

B.K. Goel

Sr. Consultant Chief Biochemist & Co-Ordinator Lab Medicine, Batra Hospital, New Delhi.

Diagnosis and treatment of chronic heart failure is one of the major challenges of modern cardiology.
Many of CHF patients are eithere underdiagnosed or misdiagnosed. CHF is a very serious disease with
high mortality rate. It is very important to diagnose CHF patients in time and treat them appropriately.
Recent studies have confirmed the clinical usefulness of NT-pro BNP and BNP assays in the management
CHF patients. The results of these studies will be presented in the perspective of Evidence-Based Laboratory
medicine. The accuracy, reliability and cost effectiveness of these NT-pro BNP and BNP have been confirmed.
Diagnostic specificity and sensitivity of NT-pro BNP assays is much better than any other clinical information
like echocardiography, these tests are better used in along with other physical and clinical examinations
for better outcome.
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B.K. Goel
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The Significance Of Homocysteine As A Risk Factors For Occlusive Vascular
Disease And The Possible Mechanisms Thereof

S.Bhargava, A.Manocha, M.Kankra, S.Das, L.M.Srivastava

Department of Biochemistry, Sir Ganga Ram Hospital, New Delhi.

Homocysteine [hcy], a branch-point amino acid, has been implicated in atherosclerosis and, now, in
atherothrombosis as well. In the last decade, several scientists have studied various aspects of hcy in
relation to all types of vascular diseases, but there is no conclusive evidence of its implication. In this study,
the significance of hcy was compared to that of the conventional risk factors for occlusive vascular dis-
ease, i.e. the parameters of the lipid profile. Hcy, lipoprotein(a) [Lp(a)] and the parameters of a routine
lipid profile (Total Cholesterol [TC], HDL-Cholesterol [HDLC], LDL-Cholesterol [LDLC] and Triglycerides[TG])
were estimated in 500 patients [200 of coronary artery disease (CAD), 200 of cerebrovascular disease
(CVD) and 100 of peripheral vascular disease (PVD)] and 200 controls. TC:HDLC and LDLC:HDLC ratios
were calculated for each patient. The data obtained was statistically analysed. The mean [±SEM] hcy in
the controls was 10.89±0.29 µmol/L. In the patient groups, it was significantly higher, being 21.54±1.23
µmol/L, 22.44±1.59 µmol/L and 28.41±2.81 µmol/L in CAD [p=0.0024] , CVD [p<0.0001]  and PVD
[p<0.0001], respectively. TG and Lp(a) were significantly higher [p<0.001 and p=0.003, respectively]
in CAD than in the controls. None of the other parameters were found to be significant in any of the patient
groups. These observations would be pertinent in evaluating the possible mechanisms of action of hcy in
vascular disease. TC, HDLC and LDLC, and their ratios, despite being traditional risk factors, are not
significantly different in patients of occlusive vascular disease. whereas TG and Lp(a) are significantly
raised in CAD only. Hcy is the only risk factor which is significantly raised in all three types of occlusive
vascular disease. Hence, hcy is an important risk factor for vascular disease and needs to be treated at all
levels.
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Achieving Laboratory Accreditation in India - A Reality Check

A.S.Kanagasabapathy

Consultant Clinical Biochemist, Kamineni Hospitals, Hyderabad.

In India, over the years there has been a rapid expansion in the various branches of health care services.
Consumer knowledge and expectations of health care have similarly improved with increasing demand
for high quality care, including medical laboratory services. India has a very large number of clinical
laboratories – close to 100,000. Basically, the Indian laboratories can be classified into three categories:
large/ reference (5%), medium (55%) and small (40%).While the large laboratories handle more than
50% of the country’s diagnostic work, the remaining 50% is handled together by the medium and small
labs. It is therefore of paramount importance to establish reliability of service by all laboratories, irrespective
of their size. Towards this, the National Accreditation Board for Testing and Calibration Laboratories
(NABL) instituted in 1998 an accreditation programme for the Indian medical laboratories with the objective
of providing third party assessment of quality and technical competence. Under this programme, the
laboratories must comply with the international standards-ISO 15189. Through this the laboratories will
be able to enhance customer confidence and satisfaction in the diagnostic services provided and also will
get a greater access for their services in both domestic and international markets. However, during the last
almost 10 years since NABL started accreditation process, only 99 laboratories have been accredited out
of the several thousands as of August 2007.These 99 included 79 private/corporate laboratories and 20
private hospital laboratories. Not a single government laboratory has been accredited so far!! Practice of
QC is still a question mark for the majority of our laboratories, although the NABL accredited laboratories
regularly carry out IQC and participate in external quality assessment programmes, which are of course
pre-requisites for any laboratory going in for accreditation. Many laboratories give the excuse that they
cannot afford QC. However, all these laboratories continue to provide diagnostic service – without any
sort of validation of their lab reports! Leading laboratories are marching ahead with modern techniques,
up to implementation of even six sigma quality, thus creating a very big gap in quality between these and
the majority of the remaining laboratories. It is clear from the above that India is evidently in the way of
recognizing and addressing issues of quality assurance. While some measures have been put in place,
including a voluntary accreditation scheme, at present there remains an urgent need for further action.
New thoughts and innovative models should be welcome to upgrade all laboratories in our country. In this
context, the Quality Council of India (QCI) has come out with a novel approach for improvement of
medical laboratories across the country through laboratory registration which will eventually enable and
motivate laboratories to go for accreditation.
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Healthcare Accreditation in India

Girdhar J Gyani

Secretary General, Quality Council of India

The Indian healthcare delivery system consists of varied health institutions and mixed ownership patterns.
Private and/or public-private partnerships dominate the tertiary care, while secondary healthcare is a
lopsided mix of both, private and public and government health systems cater mostly to primary care. It is
estimated that there are more than 15,000 hospitals operating in the country, of which 30 per cent are in
public sector. However, number of beds in the public sector is almost four times that in the private sector.
While 80 per cent of hospitals in the private sector have less than 30 beds, about 10 per cent of hospitals
are with beds in the range of 30-100. Only six to seven per cent of the hospitals are with more than 100
beds. Until a few years ago, most people in healthcare were convinced that higher quality meant higher
costs. If people wanted better healthcare, they would have to be willing to spend more. Better quality meant
new technologies, new medicines and more staff. While all this was evidently being worked upon, paucities
in access, affordability, efficiency, quality and effectiveness of health services have remained the same.
There have been numerous instances of poor care, inadequate facilities, unnecessary interventions and
insufficient information that has called for a closer look at our healthcare delivery system. Concerns on
quality of health facilities have been generated lately because of increasing awareness among the consumers.
Market forces, such as medical tourism, insurance and corporate sector have accelerated the demand for
quality in healthcare services. In India, there is a growing demand from consumers for better healthcare
and the lack of quality assurance mechanisms limits their demand for appropriate health services. In such
settings healthcare quality requires regulation & accreditation. Barring few states, regulation in healthcare
is almost non-existent. Regulation is mandated by Government and is based on minimum standards,
inspection, enforcement & public accountability. Government is working on introducing regulation in all
segments of healthcare delivery. Accreditation on other hand is voluntary. Accreditation is based on
optimum standards, professional accountability and encourages healthcare organization to pursue continual
excellence.   In most developed economies there are very strong financial incentives to seek accreditation.
Governments acknowledge that independent assessment programme by way of accreditation should be
encouraged with incentives, more so for secondary/tertiary level of hospitals to bring in the best in terms
of patient safety and quality of care.
Indian national accreditation structure
Accreditation is one of the mechanisms identified in WTO agreement as means to promote universal
acceptance of conformity assessment results. Realising the need for establishing a national accreditation
structure, that was suitable to the Indian conditions and credible in the eyes of international markets, an
inter-ministerial task force was set-up up in 1991. The report of the task force was brought out in January
1993. As an outcome of its recommendations, Quality Council of India (QCI) was established in 1997 as
an autonomous body. The mandate given to QCI was to establish and operate national accreditation
structure and obtain international recognition for its accreditation schemes.National Accreditation Board
for Hospitals and Healthcare Providers (NABH) is set-up under the QCI and operate accreditation programme
for healthcare organisation. NABH is an institutional member of International Society for Quality in Health
Care (ISQua). National Accreditation Board for calibration and testing laboratories (NABL) is another
board which is operating accreditation for medical laboratories. This board has also international
recognition from International Laboratories Accreditation Cooperation.
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elected Director on board representing Low & Medium Income Economies at International Accreditation
Forum (IAF). He is senior member of American Society of Quality (ASQ), Member Institute of Quality
Assurance UK, Mr. Gyani has been conferred with 16th Lal C Verman Award for year 2002 in recognition
with distinguished contributions in the field of “Standardization & quality control”. Mr. Gyani is recipient
of Rotary Centenary Award in year 2004 for Excellence in the field of Quality.
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Abstract Name

Pawan Kapoor

Director, Armed Forces Medical Services (Personnel), Ministry of Defence.

How the healthcare customer could be assured of credibility and trust that the services being offered are
of quality and are conforming to minimum basic professional standards required to deliver the
stated and implied quality. All hospitals are not created equal Customer wants to know -Am
I going to right hospital ? We all agree that the customer has the right to ask QUESTIONS  .  The
questions which are most important to your customers and their priorities are those that are related to his
health and the health of his family. Can one answer satisfy!!! The one answer to this query of the customer
is ACCREDITATION. Accreditation is an external peer review carried out by professionals that is
independent of the health care organisation and of health authorities; it covers all areas of the organisation’s
operation and practice. Its purpose is to ensure that safety conditions and quality of patient care are
adequately addressed by the health care organisation. National Accreditation Board for Hospitals
and Health care providers was set up under the aegis of the Quality Council of India for promoting
accreditation in the country and for ensuring that within this great nation state there exists a platform that
will address the expectations of the clientele while ensuring patient, employee, visitor, community and
employee safety. Towards this end a Technical committee was constituted to draft standards for health
care organisation commencing from secondary and tertiary care organisations. The draft standards once
prepared were subject to scrutiny by a panel of 36 experts across the country. They were then refined after
undertaking a couple of pilot studies. Subsequently several sensitization workshops were held all across
the country to sensitize the environment about the need for accreditation as well as the standards. Training
workshops were conducted in various parts of the country to identify and create a pool of assessors. Thus
far 08 hospitals have been accredited a few others are on the way and almost another 42 have applied.
NABH has thus begun the journey to accreditation in India. It is already a member of ISQUA and it is all
set to perform a much greater role for strengthening the quality health care movement in this country. The
first steps have been difficult but the journey has begun. Bon Voyage
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Global Accreditation Programs - with Special Reference to Medical Testing
Labs

Thuppil Venkatesh
Advisor Quality Council of India (QCI) & National Referral Centre for Lead Poisoning in India (NRCLPI)
Professor- Department of Biochemistry & Biophysics, St. John’s Medical College

Medical testing laboratories are required to provide globally acceptable test reports. The global standards
are achieved through Good Laboratory Practices (GLP).   It is unfortunate that the accreditation process is
voluntary however in some countries the National requirements for some standard are in practice. At
present with MRA the ILAC has been active in promoting the ISO 15189 accreditation system in its
member countries. In India this being voluntary less than one hundred medical testing labs with limited
scope are accredited through NABL under this global system. It is unfortunate that out of over one hundred
thousand labs less than hundred labs are accredited in India. Though some labs have the ISO 9001-2000
certification it is restricted to only quality management system.  The world’s largest medical testing laboratory
accreditation system in USA, COLA had invited global representatives to discuss the emerging trends in
medical lab accreditation in early last year.   During the final day the new concept of “One World Lab”
was proposed and accepted.  India being the beacon in this direction will be a model for the concept of
“One World Lab”. In the mean time the Quality Council of India (QCI) has come out with the proposal of
the mandatory registration of medical testing labs in India with minimal essential standards to be complied
with. This is aimed at providing all medical testing centers to have a registration of their infrastructure,
manpower and equipment status required to undertake the testing activities under their scope. As the chief
coordinator of the one world lab and also the coordinator of the Essential standards of QCI, the author will
discuss the global implications of having a successful program in the world’s largest democratic system
covering the medical testing laboratory activities. At the same time several Government hospital based
medical testing laboratories in our country are going in for the ISO 15189 accreditation system through
the QCI partnership wit the respective states.
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Complement and Complement Regulatory Proteins in Autoimmune
Disorders

Nibhriti Das1, Vaishali Arora1, Rahul Grover2, Bintili Biswas1, Uma Kumar2, Jyotsna Verma3,
Vishal Marwah2, Ashok Kumar2

1Department of Biochemistry, 2Medicine, All India Institute of Medical Sciences, New Delhi, 3Sir Ganga
Ram Hospital, New Delhi.

Exaggerated activation of the complement cascade and immune complex overload is the hallmark of
systemic autoimmune disorders. Consequent inflammatory reactions underlie the molecular pathogenesis
of these disorders. It is logical to investigate the status of complement regulatory proteins, their clinical
correlations and prognostic significance in these diseases. Lower than normal levels of Glomerular podocyte,
erythrocyte and  urinary  complement  receptor 1   (CR1)  was  observed  in Glomerulonephritis and SLE.
The reason for reduced CR1 levels in these diseases was not clear. Our study hence extended to leukocyte
CR1 along with other complement regulatory proteins; DAF, MCP and CD59 to gain an holistic view on
the role of complement and complement regulatory proteins in such disorders. We focused our study to
SLE. The expression of CRPs were studied by flowcytometry and RTPCR. Levels of leukocyte CR1 transcript
and protein declined drastically in patients. Findings for the first time suggested reduced gene expression,
impaired translocation of CR1 protein from the cytoplasmic reserves to the and enhanced proteolytic
cleavage as the cause of marked fall in the levels of cell surface CR1. Leukocyte CR1 transcript very
significantly negatively correlated with SLEDAI scores, C3d, CIC, anti DSDNA and severity of disease.
Follow up studies showed increased leucocyte-CRl in remission patients. CR1 levels remained low or
further declined in patients with poor prognosis. Levels of DAF, MCP, CD59 increased in patients. Its
significance needs to be further elucidated. To conclude, our study has brought ample evidence to suggest
the usefulness of leukocyte CR1 transcript as a noninvasive marker for SLE. Data on a large cohort of
healthy individuals and patients need to be collected to translate our bench level finding in terms of patient
care.
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Host Immuno Determinants Involved in the Pathogenesis of Kala-
azar and Post Kala-azar Dermal Leishmaniasis

Poonam Salotra

Institute of Pathology (ICMR), Safdarjung Hospital Campus, New Delhi.

The Leishmaniasis is a group of diseases caused by protozoan parasites of the genus Leishmania. Globally
the annual incidence for visceral leishmaniasis (VL) is 500 000. VL or kala-azar (KA), caused by Leishmania
donovani, is fatal if left untreated and 5-15% of apparently cured KA patients develop a dermal manifestation
called Post Kala azar dermal leishmaniasis (PKDL) in India. These PKDL patients provide the only known
reservoir for parasite in the inter-epidemic periods. The interaction between parasite and the host cell
involves complex, multifaceted processes. While parasites attempt to take over cellular functions to their
advantage, the cell counteracts by mounting a variety of defensive responses that may include induction of
various cytokines, chemokines, receptors and signaling molecules all of which are accompanied by
changes in gene expression. Majority of the information on related topics with respect to Leishmania is
based on experimental models and typically focused on a small subset of genes as suspected immuno-
determinants for understanding the disease pathogenesis, while the disease pathology is complex and an
array of molecules is involved.  Microarray based experiment which provides simultaneous information
for hundreds of differentially expressed genes in a single experiment, was designed to snap the global
scenario. Radiolabelled cDNA probes were prepared from bone marrow aspirates (BMA) of KA patients,
dermal lesions of PKDL patients and human universal reference RNA. Each probe was hybridized on a
nylon array membrane comprising of 268 human cytokine/chemokine/receptor genes. The image was
scanned with phosphoimager and the data analyzed with Image Quant software. The array data, validated
with real time PCR, revealed that immuno-determinants such as cytokines/chemokines, receptors, together
with the relevant molecules associated with signaling pathways, were modulated by the microbe. A
comparative assessment of gene expression in BMA and dermal lesion of PKDL revealed approximately
7% genes showing significantly higher expression in PKDL compared to KA. Among them were chemokine
molecules, implicating their role in the disease pathogenesis and in parasite persistence, as these molecules
are potent chemo-attractants for monocyte/macrophages, and may be important in attracting the non-
infected immature monocyte/macrophages, which could constitute a safe target for the parasite to establish
infection.
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Serine Protease and Allergen Presentation

Naveen Arora, Thangam Sudha V., Bhanu P. Singh

Allergy and Immunology Section, Institute of Genomics and Integrative Biology, Delhi.

Proteases from fungi, dust mites, insects, etc are potent major allergens eliciting high IgE in atopic population.
Studies suggest that intrinsic properties such as enzymatic activity, resistance to degradation, binding
capacity and integrity of the protein contribute to its allergenicity. Cysteine and serine and protease allergens
(Der p 1, Der p 3, Derp 6, Der p 9) isolated from dust mites mimics Th2 cell adjuvants. Cysteine protease
allergens (Der p 1, Der f 1) have been shown to enhance allergenicity by facilitating the passage of their
own and other allergens across epithelium. These proteins cleave cell surface molecules (CD23, CD25)
thereby modulating the functions of various cells; have inflammatory effects on the lungs, including direct
damage to the epithelium; recognition by antigen presenting cells (dendritic cells) and release of
proinflammatory cytokines from mast cells and basophils. Serine protease allergens (Der p 3, Der p 6,
Der p 9, Pen ch 13) have also been shown to cleave transmembrane protein occluding of epithelial tight
junctions and induce inflammatory responses in the airways by the release of proinflammatory cytokines
from the bronchial epithelium through the activation of PAR-2. This demonstrates that proteolytic enzyme
activity is important in chronic inflammatory diseases such as asthma. We have isolated and identified a
serine protease allergen from Periplaneta americana. This was demonstrated as a major allergen and
designated as Per a 10. It induced lung inflammation and the proteolytic activity enhanced the presentation
of a bystander allergen, thereby driving the immune response towards Th2. The proteolytically inhibited or
modified Per a 10 might have better therapeutic application.
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Diagnosis of Extrapulmonary Tuberculosi

Anju Jain

Lady Hardinge Medical College, New Delhi.

Conventional methods (AFB smear and culture) employed for diagnosis of pulmonary tuberculosis are not
useful for paucibacillary extrapulmonary tuberculosis (EPTB), thus molecular methods like PCR have an
edge.  A widely used gene target IS6110, is commercially available. However there are strains that do not
have this gene and thus the limitation of its use. hupB gene, encoding a histone like protein in M.tuberculosis
and M.bovis shows a 27bp deletion in M.bovis that facilitates the differentiation between the two species.
Another gene target devR, encodes a response regulator that is part of a two component signal transduction
system of M.tuberculosis and has been used as a diagnostic target. This prospective study was conducted
over a period of 4 years.440 samples (CSF,ascitic fluid, endometrial lymph nodes and skin biopsies)
from patients with suspected extrapulmonary tuberculosis were analyzed. Mycobacterial DNA was extracted
and a two step nested PCR was carried out targeting the hupB gene. The hupB assay was also compared
with IS6110 and devR gene assay in samples of ascitic fluid. Antibodies against 38k da antigen of
mycobacteria were also assayed. Of the 250 cases which could be followed up,90 responded to ATT
and were categorized as true positives.84/90 were positive for the hupB assay of which 56% cases
were positive for M.tuberculosis,39% were positive for M.bovis and 13% showed co infection with both
species. The sensitivity and specificity of this assay was 93% and 96.9% respectively which is much
higher as compared to the other assayed gene targets. Only two cases were positive for AFB smear and
none showed growth on culture.
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Natural Immunity to Rotavirus

Pratima Ray

Center for Diarrheal Disease Research, Department of Pediatrics, All India Institute of Medical Sciences,
New Delhi.

Rotavirus is the single most important etiological agent of severe diarrheal illness of infants and young
children claiming between 454,000-705,000 lives each year globally with approximately 17% (150,000)
from India only, emphasizing an urgent need for vaccines. However the natural immune mechanisms
controlling and preventing rotavirus (RV) disease in humans are not fully understood and the development
of an efficacious vaccine can be accelerated with a better understanding of the roles that various immune
effectors play in protective immunity and identifying protective antigens that are recognized by these
effecter cells. It has been shown in the murine model, that both antibodies and T cells play important role in
rotavirus clearance and protection against diarrhea. While rotavirus serum IgA have been considered the
marker of protection, recent data from vaccine trials indicated role of other immunologic effectors in
protection to rotavirus. The present study describes evaluation of humoral and cell mediated immune
response to rotavirus proteins in diarrheal children and adult volunteers. Fecal and blood specimens
(acute and convalescent) were collected from < 3 year old children admitted at AIIMS, Delhi. Rotavirus
detection in the stool was performed with commercial EIA kit. NSP4 protein was cloned, expressed as
NSP4-GST fusion protein and the affinity purified protein and tissue culture grown rotavirus were used as
antigens in the immunoassays, ELISA, Western blot, Flowcytometry and ELISPOT. Antigen specific IFN _ /
IL-4 cytokine produced by CD4+ versus CD8+ T-cells were assessed in RV positive and RV negative
diarheal children and healthy adults peripheral blood mononuclear cells using Flowcytometry and ELISPOT
assays. We detected IFN_ but no IL-4 response in 68% of children to rotavirus and 43% to NSP4 and in
most of the adults (n=10). Gamma interferon responses in adults were persistent and significantly higher
than children with RV diarrhea (p<.01). The responses to RV were stronger in magnitude in comparison to
NSP4. Gamma interferon responses were transient, appeared to peak during early convalescent phase of
RV infection in children and persisted up to 30 days post diarrhea. IFNγ level was found in adults >
children with prior-exposure to RV > children without prior-exposure. The response to RV and NSP4 were
positively correlated (rs =0.66). While the study demonstrated CD3+ cells, as the major source of IFN_
with both CD4+ as well as CD8+ T-cells, a lower frequency of CD3- cell populations were also identified
in most of the cases. Thus, NSP4 serves as a potential target for both humoral as well as cellular immunity
during natural RV infection. Gamma interferon response developed to RV and NSP4 are predominantly by
T-cells indicating Th1 response in children and adults. Transient rise in IFNγ  levels in children implicates
the role of cytokine response in viral clearance.
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Role of protein kinase Cααααα and Giααααα in regulating cPLA2 activity by peroxynitrite
in pulmonary endothelium

Sajal Chakraborti, Sudip Das and Tapati Chakraborti

Department of Biochemistry and Biophysics, University of Kalyani, Kalyani 741235, West Bengal, India

We determined the role of protein kinase Ca (PKCα) and Gia in regulating cytosolic phospholipase A2

(cPLA2) activity in bovine pulmonary artery endothelial cell membrane under peroxynitrite (ONOO-)
stimulation. Treatment of bovine pulmonary artery endothelial cells with ONOO- markedly stimulate the
cell membrane associated protease activity, PKC activity and PLA2 activity. ONOO- significantly increases
(Ca2+)i in the cells, and pretreatment with the intracellular Ca2 chelator BAPTA-AM prevents the increase in
(Ca2+)I, protease activity, PKC activity and PLA2 activity in the cell membrane. Pretreatment of the cells with
arachidonyltrifluoromethylketone (AACOCF3) (a cPLA2 inhibitor) prevents ONOO- stimulated cPLA2 activity
without producing a significant alteration in the protease activity. Pretreatment with vitamin E and aprotinin
prevents ONOO- induced increase in the protease activity, PKC activity, and cPLA2 activity in the cell
membrane. Pretreatment with the PKC inhibitor calphostin C prevents ONOO- caused increase in PKC
activity and cPLA2 activity in the cell membrane. An immunoblot study of the cell membrane isolated from
the ONOO- treated cells with polyclonal PKCa antibody elicited an increase in the 80kDa immunoreactive
protein band along with an additional 47kDa immunoreactive fragment. An immunoblot study with anti-
nitrotyrosine antibody revealed that ONOO- induces nitration of tyrosine residues in PKCα. Pretreatment
of the cells with aprotinin abolished the 47kDa immunoreactive fragment in the immunoblot. An immunoblot
study of the endothelial cell membrane with polyclonal cPLA2 antibody revealed that treatment of the cells
with ONOO- markedly increases the cPLA2 immunoreactive protein profile in the membrane. Pretreatment
of the endothelial cells with G06976 (a PKCα inhibitor) prevents the increase in PKC activity and cPLA2

activity in the cell membrane under ONOO- triggered condition. It, therefore, appears from the present
study that treatment of the cells with ONOO- causes an increase in the protease activity, and that plays an
important role in activating PKCα, which subsequently stimulates cPLA2 activity without significantly altering
(Ca2+)I, protease activity and PKC activity in the cell membrane. Treatment of the cells with ONOO- causes
phosphorylation of Gia in the cell membrane, and pretreatment with G06976 prevents its phosphorylation.
These observations suggest existence of a pertussis toxin sensitive G protein-mediated mechanism for
activation of cPLA2 by ONOO- in bovine pulmonary artery endothelial cell membrane, which is regulated
by PKCα dependent phosphorylation and sensitive to aprotinin for its inhibition.
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Oxidative Modulation of Gi Protein and Adenylyl Cyclase Signaling in
Hypertnsion.

Madhu B. Anand-Srivastava

Department of Physiology, Faculty of Medicine, University of Montreal, Montreal, Quebec, Canada.

We have previously shown an enhanced expression of Giα proteins in spontaneously hypertensive rats
(SHR) that  precedes the development of hypertension. Since oxidative stress has been shown to be increased
in SHR, the present studies were undertaken to examine the role of oxidative stress in enhanced expression
of Giα proteins in.vascular smooth muscle cells (VSMC) from SHR.  VSMC from 12 week-old SHR and
their age-matched Wistar-Kyoto rats (WKY) were used for the present studies. VSMC from SHR exhibited
enhanced production of superoxide anion (O2

-) and NADPH oxidase activity as compared to WKY which
were inhibited by antioxidants.  VSMC from SHR also exhibited enhanced expression of Giα-2 and Giα-
3 proteins as compared to age-matched WKY, however, the levels of Gsa were not different between the
two groups. Treatment of VSMC with antioxidants such as N-acetyl-L-cysteine (NAC) or diphenyleneiodonium
(DPI) for 24 hours decreased the enhanced expression of Giα-2 and Giα-3 proteins in a concentration-
dependant manner in VSMC from SHR as determined by immunoblotting. In addition, the enhanced receptor-
dependent and -independent functions of Giα proteins and diminished functions of Gsα proteins in SHR
were restored to WKY levels by NAC and DPI treatments.  Furthermore, PD98059, a selective inhibitor of
MAP kinase was able to restore the enhanced expression of Giα proteins in VSMC from SHR towards
WKY levels. In addition, the enhanced activity of ERK1/2 in SHR as compared to WKY as demonstrated
by enhanced phosphorylation of ERK1/2, was also restored to WKY levels by NAC or DPI. These results
suggest that enhanced levels of Giα and associated functions in SHR may be attributed to the enhanced
oxidative stress present in SHR which exerts its effects through the MAPK signalling pathway. (Supported
by Grant from Canadian Institutes of Health Research).
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Modulatory effect of nitric oxide on Endothelin-1-induced signaling and
hypertrophy

Ashok K. Srivastava

Research Centre, Centre hospitalier de l’Université de Montréal (CHUM), Montreal, Quebec, Canada

Nitric oxide (NO) is not only a vasodilator but also serves as an anti-mitogenic and antihypertrophic
agent for growth factors and vasoactive peptides such as endothelin-1 (ET-1) in vascular smooth muscle
cells (VSMCs). However, the mechanism by which NO exerts its anti-mitogenic and anti-hypertrophic
effects remains unknown. Here we demonstrated that treatment of A-10 VSMCs with S-nitroso-N-
acetylpenicillamine (SNAP) or sodium nitroprusside (SNP),  two NO donors, attenuated the ET-1-enhanced
phosphorylation of several key components of growth promoting and hypertrophic signaling pathways
such as ERK1/2, PKB and Pyk2. On the other hand, the inhibition of the endogenous NO generation by
using N-nitro-L- arginine methyl ester (L-NAME), a NO synthase inhibitor, potentiated the ET-1-induced
phophosphorylation of these signaling components. Since, NO mediates its effect principally through a
cyclic GMP/soluble guanylyl cyclase (sGC) pathway, we also investigated the role of these molecules in
NO action. 8-Br-cGMP, a non-metabolizable and cell permeable analogue of cGMP, exhibited a similar
effect as NO donor, and pharmacological blockage of sGC, reversed the inhibitory effect of NO on ET-1-
induced responses. SNAP treatment also decreased the protein synthesis induced by ET-1. Taken together,
these data demonstrate that NO, in a cGMP-dependent manner, attenuated ET-1-induced signaling events
and hypertrophic responses. It may be suggested that suppression of ET-1 signaling pathways by NO
contributes towards its anti-mitogenic and anti-hypertrophic potential.
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Activation of AP-1 Transcription Factors in Mustard Gas-Induced Lung Injury

Sutapa Mukhopadhyay, Shyamali Mukherjee, Salil K. Das

Department of Cancer Biology, Meharry Medical College, 1005 David Todd Blvd., Nashville, TN 37208

Mustard gas exposure causes inflammatory lung diseases. We have reported earlier that an initiation of
free-radical-mediated TNF-a cascade is the major pathway in the mustard gas-induced lung injury in
guinea pigs. It is known that TNF-a induces AP-1 activation via phosphorylation and activation of mitogen
activated protein kinases (MAPKs). The present study examines the relationship between mustard gas
induced lung injury and MAPKs signaling pathway in guinea pigs. Adult guinea pigs were intratracheally
injected single doses (0.5 mg/kg) of 2-chloroethyl ethyl sulfide (CEES), a mustard gas analog. Control
animals were injected with the vehicle (ethanol) in the same way. The animals were sacrificed at two time
intervals (1 hr and 30 days post exposure) and lungs were removed after perfusion with physiological
saline. Mustard gas exposure caused lung injury with evidence of fibrosis. The expression of members of
the AP-1 family of transcription factors was investigated by Western blot analysis. p38 activation/
phosphorylation was increased in both acute as well as long term exposure. This in turn increased the c-
fos, Fos-B and Fra-2 as well as Jun-D expression. Since c-fos and c-jun dimerization is necessary to
activate transcription factor (AP-1), it is concluded that activation of AP-1 is higher in mustard gas exposed
lung. Hence it is suggested that CEES exposure causes accumulation of TNF-a, which thereby activates the
down stream signal of MAPKs resulting is the activation of AP-1. Supported by grant from the Army
(W81XWH-06-2-0044).
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Development of male contraceptive: RISUG an intra-vasal injectable

R.S. Sharma, B. K. Singh and A. K. Mathur and A. Mukherjee

Division of Reproductive Health and Nutrition, Indian Council of Medical Research, New Delhi.

Recognizing the need for development of indigenous methods for regulation of male fertility, research was
focused on inhibiting sperm transport through the vas deferens and also rendering the ejaculated sperm
infertile. RISUG, Reversible Inhibition of Sperm Under Guidance was developed by Prof. S. K. Guha,
Indian Institute of Technology, New Delhi.  The chemical component of RISUG is styrene maleic anhydride
(SMA) dissolved in dimethyl sulfoxide (DMSO). When injected into the vas deferens, RISUG can cause
non-occlusive azoospermia or severe oligozoospermia. The negative charge on sperm surface is disturbed
by a charge mosaic generated by the injected drug when it interacts with the fluid within the vas deferens.
Efficacy, toxicology and teratological studies were carried out in different animal models as per drug
development requirements and RISUG was found safe and effective. Phase-I, II and limited phase III clinical
trials were conducted and confirmed the results obtained during preclinical trials. The safety of the drug
was further confirmed  by testing the drug for genotoxicity, mutagenicity and carcinogenicity. Extended
phase III clinical trials at ten centres in the country will be initiated shortly.
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Y Chromosome Microdeletions in Nonobstructive Idiopathic Infertile Indian
Men

B.K. Singh1; R.S. Sharma1, A.K. Mathur1; S. Gupta2; K. Kucharia2; N.P. Gupta2; R. Dada2, S. Mittal2; R.
Kumar2, A. Kumar3, K.M. Prasanna Kumar3, T.C. Anand Kumar4

1. ICMR, New Delhi; 2. New Delhi Centre (NII and AIIMS); 3. Bangalore Centre (IISc and M.S. Ramaiah
Medical College), 4. Chairman, Task Force and Centre of Hope Infertility Clinic, Bangalore

Council’s attention was drawn on the reports indicating progressive decline of semen quality due to
environmental or genetic factors and indiscriminate use of Intracytoplasmic Sperm Injection (ICSI), having
a genetic cause which can be vertically transmitted to the off spring.  Considering this Council initiated a
Task Force study entitled “Genomics of Male Infertility – database” with the objectives (a) to determine the
molecular genetic features of infertile and subfertile male in whom causes of sterility other then genetic
factors have been ruled out (b) such studies to be carried out in different regions of the country to generate
a National data base.  The data on the prevalence of Y Chromosome microdeletions in the Indian males
with idiopathic infertility from two centres at New Delhi and Bangalore, under multicentre study has been
generated.  All the five participating Centres used a common protocol.  19 sets of Primers were employed.
A total of 412 infertile subjects were enrolled at New Delhi and Bangalore centres.  Out of that 21 infertile
subjects (5.1%) Y chromosome microdeletions were detected.  At Bangalore Centre, Y Chromosome
microdeletion were detected in 9 infertile subjects (4.2%) whereas at New Delhi Centre Y-chromosome
microdeletion were detected in 12 infertile subjects (6%). No microdeletions were observed in control subjects.
Abnormal Karyotyping was detected in 41 infertile subjects (9.9%) at both centres.  In 34 infertile subjects
(17%) abnormal Karyotyping was detected at AIIMS, New Delhi whereas at Bangalore Centre abnormal
Karyotyping was detected in infertile subjects (3.3%).   The general trend of serum FSH levels were in an
increasing order from Normal samples followed by Oligospermic, Azoospermic and with the highest levels in
Klinefelter’s Syndrome.  No association was observed in following variables education, occupation, exposure
to radiation, exposure to chemical, exposure to high temperature, exposure to self consanguinity, pedigree,
smoking/gutka/tobacco chewing/alcohol.  Further no association with the following clinical conditions could
be ascertained – diabetes, tuberculosis, respiratory disease, neurological disease, mumps, STD/HIV, obesity,
steroid therapy.   The size of deletions varied among patients.  The present data is in agreement with the
existing reports showing that microdeletions of the Y chromosomes may be the cause of male idiopathic
infertility.  For generating a true national Database study at more centers across the country is required.
We are in the process of generating data at few more centers, so that a real picture may emerge.
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New Insights on Molecular Basis of Fertilization in Humans

Satish K. Gupta, S. Chakravarty, P. Bansal, A. Ganguly, B. Bhandari and K Chakrabarti

Gamete Antigen Laboratory, National Institute of Immunology, Aruna Asaf Ali Marg, New Delhi.

The human oocyte is surrounded by a translucent matrix termed as zona pellucida (ZP). The human ZP
matrix is composed of 4 glycoproteins designated as ZP1 (638 aa), ZP2 (745 aa), ZP3 (424 aa) and
ZP4 (540 aa). In order to delineate the functions of human ZP glycoproteins during fertilization, these have
been cloned and expressed both in E. coli (non-glycosylated form) as well as in baculovirus (glycosylated
form) expression systems. Both E. coli- as well as baculovirus-expressed recombinant ZP3 and ZP4, tagged
to FITC, binds to the anterior head of the capacitated spermatozoa. FITC labeled ZP2 failed to bind to the
capacitated human spermatozoa but revealed the binding to the equatorial region of the acrosome-reacted
spermatozoa. Double labeling experiments revealed simultaneous binding of both ZP3 and ZP4 to the
capacitated spermatozoa. Baculovirus-expressed recombinant ZP3 and ZP4 induce acrosomal exocytosis
in the capacitated spermatozoa where as both E. Coli-expressed proteins failed to do so. Studies employing
deglycosylated recombinant human ZP3 and ZP4 revealed that N-linked glycosylation is more critical for
their biological activity. Recently, our group has also successfully cloned and sequenced the human ZP1
and demonstrated its expression by indirect immunofluorescence studies in the human oocyte by employing
anti-peptide antibodies. Putting together these studies suggest that the glycosylation of human ZP glycoproteins
may not be critical for their binding to human spermatozoa but is essential for induction of acrosome
reaction. In contrast to mouse, where ZP3 is the predominant protein responsible for induction of acrosomal
exocytosis, in humans more than one zona protein may be involved in this process.
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The Burden of Malaria at Delivery in India using Rapid Diagnostic Tests

Neeru Singh, Ajay Saxena, S.B. Awadhia, Rita Shrivastava, M.P. Singh

National Institute of Malaria Research, Field station, Jabalpur, Madhya Pradesh, Civil Hospital Maihar,
District Stana, Madhya Pradesh, District Hospital Mandla, Madhya Pradesh.

Malaria in pregnancy is associated with adverse outcomes for mother and fetus, notably material anemia
and low birth weight. In many studies, the strongest association with poor outcomes are with placental
parasite density, but placental parasitaemia is often not associated with peripheral parasitaemia and can
be diagnosed only at delivery. However, microscopic examination of placental blood smears depends on
the presence of good laboratory facility and on skilled technicians. The World Health Organization has
repeatedly emphasized an urgent need for simple and cost effective diagnostics tests for malaria to overcome
the deficiencies of both light microscopy and clinical diagnosis. The potential alternative to microscopy is
the rapid diagnostic tests (RTDs) based on the detection of the P.falciparum specific histidine rich protein-
2. To evaluate the performance of two rapid diagnostic test (RTDs) ie.e. Pracheck Pf and Para HIT f to
determine the burden of malaria during pregnancy.  All pregnant women with or without clinical symptoms
at the time of delivery from two major hospital of district Mandla and district Satna in central India were
screened for malaria parasite by RTDs using light microscopy as gold standard. 209 pregnant women
wer enrolled at District Hospital Manda. The concordance between microscopy and the RDT (Paracheck
Pf) for malaria infection was 54%. The sensitivity and specificity of the RDT were 93 and 54% respectively.
The positive predictive values (PPV) and negative predictive values (NPV) were 50 and 99% respectively.
590 pregnant women were enrolled at Civil Hospital Maihar, Satna. The concordance between microscopy
and the RDT (ParaHIT f) for malaria was 86%. The sensitivity and specificity of the RDT were 87.5 and
97% respectively.  The PPV and NPV were respectively 75.4 and 98.7%. The prevalence of peripheral
parasitaemia is significantly lower (p<0.00001) than placental parasitaemia.  Both tests ar easy to use
and reliable and can be performed in field successfully even by unskilled workers without any supervision.
It is reasonable to consider future use of the RDTs as an affordable epidemiological tool for the rapid
assessment of the burden of malaria during pregnancy.
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Role of Oxidative Stress in Spermatogenic Regulation

M.M. Misro, Dinesh K. Gautam, S.P. Chaki

Department of Reproductive Biomedicine, National Institute of Health and Family Welfare, Munirka, New
Delhi.

Spermatogenesis is regulated mainly by reproductive hormones secreted from endocrine glands. Other
factors either autocrine or paracrine from different types of cell populations do also play a significant
modulatory role in the overall regulation.  In the present work, we have explored the possibility of existence
of an additional but independent regulatory loop in the system with the formation of reactive oxygen
species within the testis under stress. The stress may be physical or chemical but the regulatory pathway is
always simultaneously stimulated along with alterations in the hormonal milieu within the testicular
microenvironment. Reactive oxygen species like H

2
O

2
 not only affects Leydig cell function at physiological

concentrations but also induces apoptosis in a significant population of the exposed cells. Macrophages
lying closely opposed to the Leydig cells are the storehouse of production of reactive oxygen species and
the functional activities of either types of cells are believed to be inter-regulated. Since the testicular cells
are low on catalases, the enzymatic antioxidant mechanism is less competent.  At the end of 30 days of
chronic treatment with hCG, when serum hormone levels remained almost unaltered, H

2
O

2
 levels in the

testis was observed significantly high. During the course of stimulation, however, serum trestosterone
levels increased initially by 15 d of treatment before restoring back to normal levels at the end of treatment
probably with the desensitization of hCG receptors on the Leydig cells. Spermatogenesis was affected and
the seminiferous epithlium depicted as large number of cells undergoing apoptosis.  The above findings
have led us to conclude the ROS production and the control of spermatogenesis i the testis may constitute
another regulatory loop in operation both at the inter or intra-tubular regions.
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HIV-1 Transactivating Protein of Clade C is Less Neurotoxic to Human
Neurons: Implications in NeuroAIDS Cases in India

Pankaj Seth, NBRC, Manesar

Human immunodeficiency virus-1 (HIV-1) causes mild to severe cognitive impairment as well as dementia
and the transactivator viral protein, Tat, is implicated in neuronal death responsible for neurological deficits.
Several clades of HIV-1 are unequally distributed in world of which HIV-1 B and C together account for
almost all HIV-1 infections. HIV-1related neurological deficits are most common in clade B, but not clade C
prevalent areas. It is so far unknown if clade specific differences translate to varied neuropathogenesis
and warrants an immediate need to investigate neurotoxicity of Tat C on human neurons. We used human
fetal CNS progenitor cell derived astrocytes and neurons to investigate effect of Tat B and C on neuronal
cell death, chemokine secretion, oxidative stress and mitochondrial membrane depolarization by direct
and indirect damage to human neurons. Results: Our results suggest clade specific functional differences
in Tat induced apoptosis in human primary neurons. This study is first to demonstrate that Tat C is far less
neurotoxic as compared to Tat B. Interpretation: This study provides important insights into differences in
neurotoxicity of Tat B and C and perhaps the basis for distinct difference in degree of HIV-1 associated
neurological deficits observed in patients in India. Detailed studies with patient samples are necessary to
validate our findings. (This study was supported by research grants (BT/PR6838/Med/14/881/2005)
from Department of Biotechnology, New Delhi, India, to Dr. Pankaj Seth)
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Biochemical Parametric(s) of Cerebrospinal Fluid in Neurological Disorders

K. Taranath Shetty
Department of Neurochemistry, National Institute of Mental Health And Neuro Sciences, Bangalore.

The alteration in the biochemical composition of cerebrospinal fluid (CSF), because of its close proximity with
the CNS, is expected to reflect the pathophysiology of the diseases affecting the brain. However, very little is
known on the altered biochemical profiles of CSF and its relation to various neurological disorders. In fact, it
is not uncommon to find the total protein and glucose level, the most often used CSF analyte(s), of CSF turns out
to be within the ‘reference interval’ among the clinically confirmed cases neurological disorders. Thus it
appears that no serious efforts have gone to relate the possible alteration in the CSF biochemical profile’s,
instead of restricting to limited parameters, to specific neurological disorders. One of the reasons for this
lacuna could be the non specific nature of the biochemical parameters of CSF and also the lack of evidence
based diagnosis of CNS disorders based on CSF profiles. Hence a prospective study, comprising paired
specimens of CSF and serum (n=437) from patients afflicted with different kinds (n=27) of neuropsychiatric
disorders was undertaken.  The findings on different biochemical parameters (n=16), referred to as ‘analyzed’
parameters (such as total proteins, albumin, IgG, glucose, Ca++ and Mg++, protease’s and biomarkers of
redox status etc.,) and the ‘derived’ test parametric’s (CSF/Serum glucose ratio, CSF Ca++ / Mg++ ratio, CSF
total protein/Albumin ratio, CSF/ Serum AlbQ etc.,) arrived at by calculation based on  the analyzed parameters
were related to specific disease entities. Further, the study also introduced two newer parameters viz., calcium
activated neutral protease(s) (CANPs) and matrix metallo protease(s) (MMPs) to evaluate their diagnostic
relevance, if any in the neurological disorders.  Results were analyzed by employing appropriate statistical
methods and the findings were related to the respective disease status as per ICDs. Findings from the study
suggest that, while a given parameter alone has very limited diagnostic significance, the use of multiple
parameters in spite of their being non specific in nature appear to provide disease specific profile. Findings
on CANPs and MMPs did suggest the scope to introduce newer test parameters in CSF analysis which may
prove to have diagnostic and prognostic significance.
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Aluminum Induced Biochemical and Ultrastrcutural Changes in Rat Central
Nervous System

Abbas Ali Mahdi1, Sandeep Tripathi1, Mahdi Hasan2, M.S. Siddiqui2, S. Khattri3, K Mitra4 and V.K
Bajpai4

Departments of 1Biochemistry, 2Anatomy and Pharmacology3, C.S.M. Medical University (Formerly –
King George’s Medical University), 4Electron Microscopic Division, C.D.R.I., Lucknow.

There is unequivocal evidence that aluminum is a potent neurotoxic agent involved in the pathophysiology
of several neurodegenerative diseases including Alzheimer’s disease (AD). Aluminum neurotoxicity is
said to be mediated by iron catalyzed free radical production leading to lipid peroxidation. In the present
study we orally administered 100 mg AlCl3  per kg body weight  (by gavages) to 6 months and 24 months
male albino rats (n=6) for 90 days. A same number of age and sex matched rats, were concurrently
administered equal volume of physiological saline. For electron microscopy, rats were anesthetized with
nembutal 50 mg / kg body weight and perfusion fixation was carried out with Kornovsky’s fixative.
Brains were quickly dissected out on ice and small pieces of cortical tissue from the orbital surface of
frontal cortex and hippocampus were taken out and processed for electron microscopic study. For
neurochemical studies, A separate set of the experimental (aluminum treated) and control groups of old and
young male rat comprising of n=6 was run. Rats were sacrificed by cervical dislocation and the brain was
dissected out in to hippocampus, hypothalamus, cerebrum, cerebellum and brain stem regions. Estimation of
aluminum and iron in various brain regions was also carried out after acid digestion using an atomic absorption
spectrophotometer. Remarkable ultrastrutural alterations were detected in the hippocampus and frontal cortex
which showed neuronal apoptosis and perturbation of macroglia. Astrocytosis evidenced by the crowding of
5 astrocytes in a single field was often discernible. On the other hand, clusters of lipofuscin were found in old
aluminum treated rats. Interestingly, both aluminum and iron were found to be significantly increased along
with lipid peroxide levels in all the brain regions. On the basis of our results, it may be concluded that ageing
is the associated factor of aluminum induced neuronal damage.
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Pheochromocytomas and Paragangliomas

V.Parameswaran, J.Burgess

Diabetes and Endocrinology Services, Royal Hobart Hospital, Tasmania, Australia

Paragangliomas (PGL), also described as chemodectomas, are neoplasms usually found in the abdomen,
thorax and in the head and neck region. All PGL have neurosecretory granules although in only 1-3% there
is clinical evidence of over secretion. Most tumours secrete hormones including catecholamines and
chromogranin A. Although the majority of these tumours are benign, about 3% of cases show malignancy
with a possibility to metastasize. In all cases, surgical removal of the tumour offers potential cure of
symptoms of the condition.  Familial PGL account for approximately 25% of cases diagnosed and these
tumours generally occur at an early age. Genetic mutations have been attributed to familial head and neck
paragangliomas, adrenal pheochromocytoma and extra adrenal paraganglioma of the abdomen and
thorax. PGL can also occur along with other diseases like Von Hippel-Lindau syndrome, Neurofibromatosis-
type I, and rarely with MEN type 2. We are routinely involved in management of MEN type 1 patients.  As
a tertiary referral centre in Tasmania we have also managed patients referred to our department with PGL
/ pheochromocytoma and presenting with the well described clinical symptoms. We have studied a few
families affected by this condition and our observations and findings in this area of clinical management
will be discussed.
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