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PREAMBLE FROM THE ORGANISING TEAM

Bone is a dynamic tissue which often appears to be dead. It undergoes constant 

remodeling, which requires the balance between bone forming osteoblast and bone 

resorbing osteoclast. The fluctuations in the activity of these cells often results in a 

variety of bone disorders which are due to primary and secondary factors. The bone 

disorders are often ignored as the symptoms are slow to manifest. A variety of drugs 

used to treat bone disorders are associated with side effects. Hence usage of herbal 

components is traditionally followed to cure bone disorders. However they lack 

scientific validation.

This seminar is intended to gather the scientist who are working on natural 

products and bone health and disseminate the knowledge to young scholars.
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Dr. R. Vasanthakumar

Chancellor
Karpagam University
Coimbatore

MESSAGE  

 Bone is a very dynamic organ in the body that is constantly remodeling and changing 
shape to adapt to the daily forces placed upon it. There are various medical conditions that cause 
bone diseases like Osteoporosis, Osteogenesis imperfecta, Paget disease of bone, Osteomalacia, 
Rickets, bone tumors etc. Many recent studies have come up to understand the mechanism 
behind the healing of bone and one such approach is use of growth factors. To improve healing, 
platelet gel or platelet rich plasma (PRP), Fibrin glue (Platelet poor plasma-PPP), Hyualuronic 
acid, Mesenchymal stem cell usages are used for clinical application.

For the most common bone diseases, drugs that prevent bone breakdown (antiresorptives) 
have been shown to be effective in reducing the risk of future fractures. These drugs not only 
slow any further deterioration of the skeleton, but also allow for some repair and restoration of 
bone mass and strength. It is also important to recognize that the ideal drugs for the treatment of 
osteoporosis or other bone disorders have yet to be developed. Inexpensive, effective agents with 
few side effects are needed so that they can be used broadly to prevent fractures and deformities 
in the enormous number of individuals who will be at risk of bone disease as the population 
ages. There is now good evidence that dietary components and herbal products can influence 
these processes, particularly by inhibiting bone resorption, thus having beneficial effects on the 
skeleton. Osteoporosis is one of the main disorders observed in post menopausal women.

Worldwide, osteoporosis causes more than 8.9 million fractures annually, resulting in an 
osteoporotic fracture every 3 seconds. Osteoporosis is estimated to affect 200 million women 
worldwide.  It is more common in women than men. Worldwide, 1 in 3 women over age 50 will 
experience osteoporotic fractures, as will 1 in 5 men aged over 50. By 2050, the worldwide 
incidence of hip fracture is projected to increase by 310% and 240% in men and women, 
respectively compared to rates in 1990. The combined lifetime risk for hip, forearm and vertebral 
fractures coming to clinical attention is around 40%, equivalent to the risk for cardiovascular 
disease. According to 2015 census 20%, i.e., ~46 million women in India have osteoporosis.

The incidence of bone disorders are alarmingly increasing in our country. Hence, I am 
happy to note that Department of Biochemistry is organizing a national seminar on indigenous 
herbs and bone health. I am sure that the deliberations during the seminar could be productive 
and lay foundation for young researchers to understand the disease and methodologies used to 
circumvent this disease. I wish all participants a great success.
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R. VASANTHAKUMAR

K. Murugaiah

Chief Executive Officer
Karpagam Educational Institutions
Coimbatore

MESSAGE

Osteoporosis is a condition in which there is a loss of mineral part of the bone and 
thinning and disintegration of the spongy part of the bone. Osteopenia is basically the same 
condition as osteoporosis just of milder degree. Osteomalacia a bone condition similar to that of 
osteoporosis caused by prolonged and severe deficiency of vitamin D. Vitamin D is very 
important for absorption of calcium from guts into the blood stream. Paget’s disease of bone is a 
condition different from osteoporosis in which part of the skeleton (sometime just one bone) 
suffers from greatly increased and irregular remodeling.

Postmenopausal osteoporosis is a condition that weakens bones over time, making them 
thinner, more brittle, and more likely to break. Every woman past menopause, especially those at 
high risk for fracture, should make strengthening her bones a priority because: Upto 20% of bone 
loss happens in the 5 to 7 years just after menopause. 1 in 2 women over age 50 will have an 
osteoporosis-related fracture in her lifetime.

Cissus quadrangularis and Ocimum sanctum help in fracture healing, and use of such 
traditional drugs will be a breakthrough in the management and early mobilization of facial 
fractures. Cissus quadrangularis (Harjor) has been known for its bone healing properties for 
many centuries. It has been prescribed by the bone setters in a crude form both for external use, 
as a paste over the fractured limb, and internal use, as a decoction. Ocimum sanctum (Tulsi) is 
considered the best adaptogen, as it brings the pathological process occurring in the body to a 
normal physiological process.

Certain natural herbs have potential effects in promoting gonadal function and fracture 
healing, therefore are suitable candidates to counteract and prevent postmenopausal osteoporosis. 
They are: Herba epimedii, Fructus psoraleae, Radix rehmanniae, Rhizoma drynariae, Herba 
cistanches and Cortex eucommaie. I am happy to note that the goal of this seminar is to enlarge a 
multi-disciplinary group of experts including researchers, clinicians, and to advance 
understanding of skeletal biology and encourage the development of novel therapies to improve 
outcomes for individuals with both common and rare bone diseases. We hope you enjoy the all 
the scientific sessions and take advantage of this opportunity to interact with other researchers 
and clinicians. I wish the event a great success.
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Dr. S. Sudalaimuthu
Vice-Chancellor
Karpagam University, Coimbatore

MESSAGE

There are four types of bone cells; they are osteoprogenitor cells, osteoblasts, osteocytes 
and osteoclasts. Bone tissue is continuously remodeled through the concerted actions of bone 
cells, which include bone resorption by osteoclasts and bone formation by osteoblasts, whereas 
osteocytes act as mechanosensors and orchestrators of the bone remodeling process. This process 
is under the control of local (e.g., growth factors and cytokines) and systemic (e.g., calcitonin 
and estrogens) factors that all together contribute for bone homeostasis. An imbalance between 
bone resorption and formation can result in bone diseases including osteoporosis. Recently, it has 
been recognized that, during bone remodeling, there are an intricate communication among bone 
cells. For instance, the coupling from bone resorption to bone formation is achieved by 
interaction between osteoclasts and osteoblasts.

Ginger, Aloe vera, garlic, turmeric, aandelion leaves and Peppermint eucalyptus are some 
herbs to strengthen bone cells. Due to some adverse effects or lack of efficacy of synthetic drugs, 
the potential efficacy of traditional medicines has stimulated the interest of scientists and doctors 
to turn on to traditional medicines for treatment of some chronic and difficult diseases, including 
the treatment for osteoporosis. Today, it is estimated that about 80% of individuals in the 
developing countries still rely on traditional medicine-based largely on plants and animals for 
their primary health care. Herbal medicines are currently in demand, and their popularity is 
increasing day by day. Herbal drugs are fairly preferred due to their effectiveness, fewer side 
effects, and relatively low cost. In Ayurvedic culture, the young bark of Ficus religiosa (family-
Moraceae) also known as Ashwatha or Ashvattha, has been widely used in the treatment of bone 
fracture.
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I appreciate the efforts taken by the organizing team to gather the experts working in this 
area and young researcher to discuss key process of herbal therapies for variety of bone diseases. 
I am sure this will be a useful gathering and a timely one.                                                                      

S. SUDALAIMUTHU

Dr. R. Sundararajan

Registrar
Karpagam University, Coimbatore

MESSAGE

  On behalf of Karpagam University, I welcome the participants to the National 
Seminar On “Indigenous Herbs and Bone Health” NSIHBH 2017 (21st & 22nd June, 2017) 
for active deliberations.

            A growing number of Indians are becoming prone to bone disorders. Doctors are 
coming up with novel cures to fend off the pain. According to the World Congress on 
Osteoporosis at Toronto announced out loud to the world that Indians could be having 
the highest prevalence of bone disorders in the world. Checking out the ground reality, a 
conservative estimates suggest that 20 per cent of women and about 10-15 per cent of 
men out of this would be osteoporotic.

Why is India groaning with aches and pains? Blame it on vitamin D. That's what 
medics are telling patients who fill up their chambers with brittle bones. Everybody 
knows that calcium is needed to build strong bones. But not everybody is aware that 
vitamin D- available from sunlight is vital for the body to absorb that calcium. And there 
is an epidemic of vitamin D deficiency, that is causing severe bone loss, says Dr. 
Ambrish Mithal, a well known endocrinologist.

            The department of Biochemistry and Bioinformatics have chosen this topic 
“Indigenous Herbs and Bone Health” at the right time. The department has been active 
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in terms of conducting such health concerned seminars and conferences, for instance 
the National Seminar on Diabetes.  

            I would like to wish the organizing team and the participants all the best. Hope 
this event would bring a change in thinking towards treating bone related disorders.

            

Dr. M. Palaniswamy
Dean, Faculty of Arts, Science and Humanities
Karpagam University, Coimbatore

MESSAGE

About 99 per cent of the calcium in the body is in bones though calcium is also 

required by other organs. Childhood and adolescence is the time when bones are 

beginning to be modeled until around the age of 30 when peak bone mass is achieved. 

Thereafter rate of bone depletion exceeds rate of bone formation, the rate of decline 

being higher in post menopausal women due to fall in estrogen levels in the modeling 

phase is extremely important. A critical element that helps absorb deposition of dietary 

calcium into bone mass is vitamin D.

Deficiency of vitamin D is one of the major contributory factors responsible for 

lower bone mineral density (BMD). India reveals significant vitamin D deficiency among 

all sections of population. BMD is significantly lower in Indians compared to the 

Caucasians. The most common bones that are affected are hip bone, spine and wrist. 

Osteoporosis is a global problem. Genetic factors also play an important part. Apart 

from the normal aging process leading to bone loss, osteoporosis can be induced by 

other causes like endocrine diseases, drugs, etc. Osteoporosis is both preventable and 
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treatable though it is better prevented than treated. In this line, we are bestowed with 

natural resources that could potentially prevent and/or treat bone disorders. 

I am pleased to note that the theme of this conference is important considering 

these points and I am sure the discussions of this seminar could pave a path to find 

remedy for bone disorders.

M. PALANISWAMY

ORGANISING COMMITTEE

Chief Patron

Dr. R. Vasanthakumar 
Chancellor, Karpagam University, Coimbatore 

Patron

Shri. K. Murugaiah,   Chief Executive Officer, KEI
Dr. S. Sudalaimuthu, Karpagam University 
Dr. S. Sundararajan, Registrar, Karpagam University
Dr. M. Palaniswamy, Dean, FASH, Karpagam University

Convenor

Dr. K. Devaki, Associate Professor& Head, Department of Biochemistry & 
Bioinformatics, Karpagam University

Organizing Secretaries

Dr. M. Sridhar Muthusami, Assistant Professor, Department of Biochemistry & 
Bioinformatics, Karpagam University
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Dr. L. Hariprasath, Assistant Professor, Department of Biochemistry & 
Bioinformatics, Karpagam University

Organizing Committee Members

Dr. K. Poornima, Associate Professor, Department of Biochemistry & 
Bioinformatics, Karpagam University
Dr. J. Anitha, Assistant Professor, Department of Biochemistry & Bioinformatics, 
Karpagam University
Dr. S. Priyanga, Assistant Professor, Department of Biochemistry & Bioinformatics, 
Karpagam University

PROGRAMME SCHEDULE

Day 1,  June 21, 2017                                                  Bharathi Hall
                                                                                       Sivam Block, I Floor
09.00am to 10.00am                                                                                                                            Registration of Delegates
10.00am to 11.45pm                     Inaugural Meet 

Inaugural Agenda

10.00 am Prayer
10.05 am Welcome Address 

Dr. K. Devaki, Convener, Head, Department of Biochemistry, 

Karpagam University

10.25 am to 10.45 am Presidential Address
Dr. R. Vasanthakumar 
Chancellor, Karpagam University

Dr.S.Sudalaimuthu
Vice Chancellor, Karpagam University

10.45 am to 11.30 am Inaugural Lecture : Dr. N. Selvamurugan
Professor, Department of Biotechnology

School of Biomedical Engineering

SRM University
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Topic:  Bone tissue engineering

11.30 am to 11.35 am Vote of Thanks
Dr. M. Sridhar Muthusami
Organizing Secretary & Assistant Professor, Department of Biochemistry, 

Karpagam University

11.35 am to 11.50 am Tea 

SCIENTIFIC SESSION 1

11.50 am  to 12.30 pm Speaker: Dr. Divya Singh, Senior Scientist

Central Drug Research Institute (CDRI), Lucknow

Topic:  Mending the bone with nature inspired sources
12.30 pm to 01.10 pm Oral Presentation Session– I 

Chair person:  Dr. N. Selvamurugan
Co-chair Persons: Dr. G.R. Prabhu

01.10 pm to 02.00 pm Lunch 

SCIENTIFIC SESSION 1I

02.00 pm to 2.35 pm Speaker: Dr. M. Sridhar Muthusami, Assistant Professor, Department 

of Biochemistry, Karpagam University

Topic:  Cissus quadrangularis and Bone Health
2.35 pm to 3.30 pm Oral Presentation Session II

Chair Person: Dr. Divya Singh
Co-chair Person: Dr. R. Usha

3.30 pm to 3.45 pm Tea 
3.55 pm to 5.00 pm Cultural Programme

Day 2,  June 22, 2017                                                             Bharathi Hall
                                                                                             Sivam Block, I Floor

SCIENTIFIC SESSION III

10.00 am to 10.40 am                                                                                                                          

Speaker: Dr. Ritu Trivedi, Senior Scientist

Central Drug Research Institute (CDRI), Lucknow

Topic: Humble tree hiding surprising secrets: Translating 
Dalbergia sissoo into product for osteoporosis

10.40 am to 11.30 am Speaker: Dr. R. Ilangovan
Assistant Professor, Department of Endocrinology, University of 

Madras

Topic: Novel cure for bone fracture from the nature
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11.30 am to 11.45 am Tea

11.45 am to 12.30 am    Oral Presentation Session III
Chairperson:  Dr. Ritu Trivedi 
Co-chair person: & Dr. R. Ilangovan

12.30 pm to 1.15 pm Lunch  

1.15 pm to 2.00 pm Speaker: Dr. A. Suresh Kumar, Scientist, Central Leather Research 

Institute (CLRI), Chennai

Topic:  Biomaterials for Bone repair and Regeneration
2.00 pm to 3.30 pm Poster Presentation Session

Poster Evaluation 
Judges
1. Dr. A. Suresh Kumar 
2. Dr. Divya Singh

3.30 pm to 3.45 pm Tea

3.45 pm to 4.30 pm Price distribution and valedictory function

ABSTRACTS –
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INVITED LECTURES
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LIST OF INVITED LECTURES
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IL - 01

Bone Tissue Engineering: A Cellular and Molecular Study
Dr. N. Selvamurugan

Professor, Department of Biotechnology, School of Bioengineering, SRM University, 
Kattankulathur 603 203, Tamil Nadu. India. 

Email: selvamn2@yahoo.com; selvamurugan.n@ktr.srmuniv.ac.in

Bone tissue engineering is an alternative strategy as well as an interdisciplinary field in 

treating bone defects to regenerate bone. Many biomaterials as scaffolds/hydrogels/fibers with 

cells and osteogenic stimulants are used as implants to replace or restore the function of 

traumatized or degenerated bone tissues. The natural and synthetic polymeric biomaterials such 

as chitin, chitosan, collagen or poly (caprolactone) and inorganic materials such as 

hydroxyapatite, bioactive glass ceramics have been explored for bone tissue engineering 

purposes due to their biocompatible, bioactive and biodegradable characteristics. Nano drug 

delivery systems are employed to improve the efficacy and bioavailability of bioactive 

compounds/osteogenic stimulants. My laboratory is currently working on synthesis and 

characterization of polymer based bio-composite materials along with bioactive compounds for 

osteoblast differentiation/bone formation in vitro and in vivo. The biomaterial-mediated 

activation of intracellular signaling pathways including microRNAs in cells for bone tissue 

engineering is also studied. Thus, understanding the biomaterial interaction with stem 

cell/osteoblastic cell at the cellular and molecular levels would have potential applications 

towards bone regeneration.
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IL - 02

Humble tree hiding surprising secrets: Translating Dalbergia sissoo into 
product for osteoporosis

Dr. Ritu Trivedi

Senior Scientist, Endocrinology Division, Central Drug Research Institute (CDRI), Lucknow, 
Uttar Pradesh 226031, India

Email: ritu_trivedi@cdri.res.in

In young healthy adults, bones continue to grow, reaching their greatest strength around 

ages 20 to 35. After that, bones slowly become weaker as you get older. The risk of osteoporosis 

increases with age. Osteoporosis is most common in women after menopause, between the ages 

of 45 and 55. Women have less bone mass than men and lose bone mass sooner and faster than 

men. After menopause, women produce much less of the hormone estrogen. Estrogen helps 

women's bones stay strong. For example, it helps deposit calcium in the bones. Low levels of 

estrogen causes weakening of the bones. 

Hormone replacement therapy or HRT isn't a front-line osteoporosis therapy these days, 

but its bone-density benefits are often an add-on benefit for women who take HRT to cope with 

menopausal symptoms. HRTs are used much less and with caution, because of research showing 

that they can increase the risk of blood clots (so can Evista), heart attack and stroke, and breast 

cancer. An alternative to this nowadays, is the phyto-pharmacological approach to benefit, for 

which consumers are increasingly looking to natural health products to manage specific diseases 

even for osteoporosis. As a result there is a need for evidence-based information to base 

recommendation regarding use and efficacy of natural substances. Discovery and development of 

therapeutic agents for osteoporosis, from indigenous sources, serves not only national but also 

international interest in addition to potential global marketing of the developed agent.

We at CSIR-CDRI have discovered of “A standardized fraction of plant Dalbergia 

sissoo” as an osteogenic agent that has resulted in the identification of a rapid fracture healing 

agent that will also be valuable in primary osteoporosis. The plant is widely available in tropical 

climates of South Asia. In India, it occurs in agricultural areas, natural forests, and planted 

forests, rural/disturbed and urban areas. It is widely available in tropical climates of South Asia. 

ISBN: 978-81-944855-7-5
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Advantage of the fraction: It is made from the renewable part of the plant and it being a 

deciduous tree, the raw material supply is freely available. The standardized fraction can be 

taken orally.   Finally we have licensed this technology to Pharmanza Herbal Pvt. Ltd. Gujarat. 

Clinical trials on accelerated fracture healing by standardized extract started from July 2015 at 

Karandikar Hospital and Research Center Nasik and for preventing post-menopausal 

osteoporosis recruitment is being conducted at Nanavati Hospital, Mumbai and Tanvir Hospital, 

Hyderabad from September 2017.
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IL - 03

Novel cure for fracture from the nature 

Dr. R. Ilangovan 

Assistant Professor, Department of Endocrinology, Dr. ALM Post Graduate Institute of Basic 
Medical Sciences, University of Madras, Taramani Campus, Chennai, 600 113, India;

Email: ilangovan2000@yahoo.com 

Metabolic bone disorders including osteoporosis are associated with increased risk for 

fractures, which lead to severe morbidity and mortality in women worldwide. The osteoporotic 

patients are continuously at an elevated risk of fractures. Especially, the femoral fractures are the 

major cause of morbidity and mortality in older women. The therapeutics currently available can 

either increase bone formation or inhibit bone resorption. Therefore, there is an urgent need to 

develop novel therapeutics that can accelerate bone fracture healing by regulating both the 

process of bone formation and resorption. Recently, the traditional system of medicine has 

received significant attention as plant based drugs have potent effects with least or no side 

effects. Many medicinal plants have been used in the treatment of bone fractures. The leaf 

extract of the plant Ormocarpum cochinchinense (OC) possesses various phytochemicals and  

has been used in the traditional Indian system of medicine for the treatment of various ailments, 

including some bone diseases. Nevertheless, the molecular mechanisms of action of OC-

mediated bone fracture healing is not known. In the present study, we have determined the 

effects of ethanolic leaf extract of OC on bone remodeling and bone stem cell differentiation. 

Unilateral fractures were induced in the femur of adult female Wistar rats and OC extract (200 

mg/kg b. wt.) was administered orally daily for a period of 21 days. The vehicle (olive oil) 

treated served as a control. The rats were anesthetized, perfused and femur bone was dissected 

out. Sera were separated from the blood and used for the estimation of bone turnover markers 

(ALP, TRAP, calcium and phosphorus). Further, we performed computed tomography (CT) scan 

of the femur to determine the bone fracture healing. The femur bone was processed for the 

protein expression of critical factors that regulate bone remodeling, Wnt components and sex 

steroid receptors in the callus. Additionally, the expression of Runx2/Cbfa1 and bone 

morphogenetic proteins (BMPs), the master regulators of osteoblastic differentiation were 
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determined. mRNA and  protein expression were determined by real-time RT-PCR and western 

blot analyses, respectively. There was no observable toxicity or mortality associated  with the 

OC treatment. Our results show that OC treatment increased the osteoblastic activity (ALP), but 

decreased the osteoclastic activity (TRAP). Importantly, there was increased expression of 

osteocalcin and Runx2/Cbfa1 in the callus. OC modulated the expression of OPG, RANKL, Wnt 

components and sex steroid receptors in the callus. Interestingly, OC upregulated the mRNA 

expression of BMP-14/GDF-5 in callus and Runx2/Cbfa1in the bone marrow of adult female 

rats. Further, we observed increased expression of regulators of bone stemness (Sox-9 and Oct-

3/4). Taken together, our findings for the first time demonstrate that OC has osteogenic and anti-

resorptive activity, and it hastens bone fracture healing by regulating the osteoblastic 

differentiation of bone stem cells.

Acknowledgement: The financial assistance provided by DST-PURSE Phase II and UGC-SAP-

DSA-I are gratefully acknowledged. This work was also supported by SERB (Dr.R.I.). 
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IL - 04

Mending the bone with nature inspired sources

Dr. Divya Singh

Senior Scientist, Endocrinology Division, Central Drug Research Institute (CDRI), 
Lucknow, Uttar Pradesh 226031, India

Email: divya_singh@cdri.res.in

Osteoporosis is characterized by low bone mass with susceptibility to fracture. Around 

200 million people suffer from this silent disease, the disease being more prevalent in estrogen 

deprived post-menopausal women. Some of the commercially available anti-osteoporotic drugs 

are associated with serious side effects. Research is ongoing to find alternative anti-osteoporotic 

agents with comparable effectiveness but minimal side effects. Phytoestrogens are naturally 

occurring plant compounds that are similar in some ways to estradiol (E2), the most potent 

naturally occurring estrogen. However, phytoestrogens tend to have weaker effects than most 

estrogens do, are not stored in the body, and can be easily metabolized and eliminated. A great 

deal of interest has been generated globally on the health benefits of phytoestrogens. Isoflavones 

are the most widely known category of phytoestrogens. Isoflavones such as genistein and 

daidzein have been shown to have an osteoprotective role. In our phytopharmacological 

evaluation program, aimed at discovering effective alternative strategy for reducing the risk of 

developing postmenopausal osteopenia, we showed that a standardized fraction (an acetone 

solublefraction, ASF) made from the stem bark of Butea monosperma contained four 

methoxyisoflavones: cajanin, isoformononetin, formononetin and cladrin and a pterocarpan, 

medicarpin. Each one of these, when administered tofemale rats for four weeks after weaning 

resulted in increased BMD, bone strength, and bone formation rate with varying efficacy. 

Formononetin, isoformononetin and medicarpin also improved bone microarchitecture in adult 

ovariectomized rats and accelerated new bone regeneration and healing. Based on scaffold of 

medicarpin (the most effective osteogenic agent) several synthetic pterocarpans were derivatized 

which led to identification of novel osteonabolic and bone healing agents. Our studies strongly 

advocate the exploration of nature as a source of novel active agents that may serve as the leads 

and scaffolds for elaboration into desperately needed efficacious drugs for treatment of 

osteoporosis and other bone related disorders.
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IL - 05

Biomaterials for Bone repair and Regeneration

Dr. A. Suresh Kumar

Scientist, Biochemistry &amp; Biotechnology Laboratory, CSIR-Central Leather Research 
Institute, Adyar, Chennai-20.

Email: asuresh@clri.res.in; asureshphd@gmail.com 

The increasing prevalence of bone disorders has resulted in the need for more effective 

therapies to meet this demand, intensified by an increase in ageing population. Bone tissue 

engineering (BTE) is the field of regenerative medicine that focuses on alternative treatment 

options for bone defects that will ideally address all the issues of the traditional techniques in 

treating large bone defects and also aims to restore tissues damaged due to trauma, diseases, or 

congenital abnormalities. This tissue engineering approach can be developed by combining stem 

cells with innovative scaffolds designed to produce the required extracellular matrix in an 

adequate manner with acceptable geometry, size, and composition. In recent years, numerous 

biomaterials have emerged and were utilized in the field of BTE due to their biocompatibility 

and biodegradability. In the field of biomaterials research, degradable materials for bone repair 

and regeneration are actively sought and generate a lot of interest since their biodegradable 

nature allows avoiding the second surgery and reduction in the pain and cost for patients. 

Generally, biomaterials can be classified into natural or synthetic polymers according to their 

source, both of which have attracted much attention as they have osteoconductive and 

osteoinductive properties. These scaffolds are three-dimensional (3D) structure that can be 

produced by synthetic polymers, natural polymers and purely biological molecules, such as 

collagen, elastin, hyaluronic acid, and other extracellular matrix (ECM) molecules. The scaffold 

must be able to mimic the structure and biological function of natural ECM in terms of both 

chemical composition and physical structure. Nanofibrous scaffolds have the ability to provide 

the appropriate matrix environment as they can mimic the extracellular matrix structure of bone 

and research findings shows emerging applications and future potential of nanomaterials and 

fabrication technologies are anticipated to improve the clinical management of osteoporotic and 

other bone repair.
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SL - 01

Cissus quadrangularis and Bone Health 

Dr. M. Sridhar Muthusami

Assistant Professor, Department of Biochemistry, Karpagam University, Coimbatore
Email: sridhar.m@kahedu.edu.in; sridharuniv@gmail.com

Postmenopausal bone loss is one of the main reasons for the propensity of bone to 

fracture. Estrogen deficiency is recognized to be one of the main causal factors for 

postmenopausal bone loss. Treatment strategies for osteoporosis mainly focus on slowing down 

or stopping the mineral loss thereby preventing bone fractures. Many therapeutic agents like 

estrogen, selective estrogen receptor modulators raloxifen, bisphosphonates and calcitonin have 

been developed to treat osteoporosis but each one of them are associated with side effects such as 

hypercalcemia, hypercalciurea, increased risk of endometrial cancer and hot flushes. Cissus 

quadrangularis (CQ), a rambling shrub, characterized by a thick fleshy stem is an edible plant 

found in India, Srilanka, Malaya and West Africa is rich in antioxidants. The plant stem juice is 

used to treat scurvy, irregular mensuration apart from hastening fracture healing. CQ promoted 

the proliferation, differentiation and matrix mineralization of human osteoblastic SaOS-2 cells 

and upregulated the expression of insulin like growth factor receptor. Further LDH leakage assay 

revealed that CQ does not exert cytotoxicity. Thymidine incorporation assay and MTT assay 

showed enhanced proliferation of human osteoblast like cells by CQ. In addition, CQ regulated 

the expression of key cytokines OPG, IL-1 and TNF-.  CQ also reduced the oxidative stress in 

the femur of OVX rat model. Further investigation on the isolation of active phytoconstituents 

and exploring their role on osteoblastic cells are currently being pursued in my laboratory.
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OP - 01

A comparative study of osteoporosis in postmenopausal women with sufficient and 
insufficient sunlight exposure

S. Anitha1 and S. Gayathri Devi2

1DST WOS-A Project Staff and Ph.D. Research Scholar
2Associate Professor, Department of Biochemistry, Biotechnology and Bioinformatics

Avinashilingam Institute for Home Science and Higher Education for Women
Coimbatore – 641 043

Email: gayathridevi.adu@gmail.com 

The high prevalence of osteoporosis in postmenopausal women results in bone fractures 

which lead to the increased morbidity and mortality among them during their life period after 

menopause. This thrived the way to undertake this present study to create awareness among the 

postmenopausal women who were living in the Coimbatore by measuring bone mineral density 

by ultrasound bone densitometer. The study participants were divided into two groups: Group I 

participants were the postmenopausal women (n=30) who were working in the field with 

minimum of 2 – 3 hours per day and maximum of 6 hours sunlight exposure and Group II 

participants were the postmenopausal women (n=30) who were housebound, working in indoors 

with minimum 2 – 3 hours and maximum of 6 hours were not exposed to sunlight.        

The bone mineral density of Group I participant found to have T-score value -0.1±0.6 whereas, 

the Group II participant found to have T-score value -3.8±0.8.
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OP – 02

Fibrin hydrogel incorporated with graphene oxide functionalized superparamagnetic 

nanohydroxy apatite as scaffolds for bone repair

M. Ramya, R. Sasikumar and A. Suresh Kumar 

Biochemistry & Biotechnology Laboratory, CSIR-Central Leather Research Institute, Adyar, 
Chennai-600 020

Email: asuresh@clri.res.in 

There are different types of scaffold materials used for bone tissue engineering 

applications, and hydrogels form one group of those materials. Hydrogels are hydrophilic 

polymer networks and the potential application of hydrogels as three-dimensional (3D) matrices 

in tissue engineering has gained attention in recent years because of the superior sensitivity, 

injectability, and minimal invasive properties of hydrogels. They also exhibit biocompatibility 

having minimal inflammatory responses and tissue damage. Functionalized graphene oxide 

offers many advantages as a biomaterial in various biomedical applications. In the present study, 

graphene oxide (GO) was incorporated in Fibrin hydrogels were prepared by Iron oxide 

nanoparticles (IONPs) and nanohydroxy apatite (n-HAP). The prepared hydrogels were 

characterized out by scanning electron microscopy (SEM), energy dispersive spectroscopy 

(EDX), Fourier transform infrared spectroscopy (FTIR), and X-ray diffraction (XRD) as well as 

swelling ratio analysis. Further in vitro studies was carried out by 3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide (MTT) assay using NIH 3T3 cells and MG-63 Osteoblast cells 

revealed that the prepared hydrogels is biocompatible. Based on the results, these hydrogles will 

be used as in vivo bone formation potential studies using a rat bone defect model system.
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OP – 03

Volatile phytoconstituent profile of Argemone mexicana L. leaves and 

pharmacological importance

C. Ravi Kiran, A. Sangilimuthu and M. Sowmya Priya

Department of Biotechnology, Karpagam University, Karpagam Academy of Higher Education, 
Coimbatore-641021, Tamil Nadu, India

Email: smuthu.al@gmail.com 

Nowadays, the natural based medicine have great attention in the society for various 

disease and disorders due to the allopathic medicine producing various adverse effects and to 

overcome these problem in future using natural medicine with low side effects. The current study 

was performed to identify the bioactive compounds from methanol extract of Argemone 

mexicana leaves by Gas Chromatography and Mass Spectrum (GC-MS) analysis and to review 

their medicinal applications to mankind. The Argemone mexicana leaves extract was prepared 

with methanol and analyzed by GC-MS using Perkin Elmer Elite on 5 capillary column. Total 22 

compounds were identified by GC-MS analysis and cycloserine, 2-Methoxy-4-vinylphenol, 5-

hydroxymethyl 2-furfural, D-Allose, 3-Deoxy-d-mannoic lactone, Palmitic acid and 

Tetradecanoic being the major compounds with good medicinal applications as an antibiotic to 

treat multidrug resistant tuberculosis, antiseptic, treating anxiety disorders, chronic schizophrenic 

patients, antimicrobial, antioxidant, antifungal, anti-inflammatory, anticancer, anti-nociceptive 

and analgesic agent. In our earlier lab report, the methanolic extract of A. mexicana leaves posses 

anti-urolithiatic effects on pre-prepared calcium oxalate crystals by different In vitro assays such 

as nucleation assay, microscopic observation and aggregation assay. The research paper 

concluded that, A. mexicana leaves contained n-Hexadecanoic acid; cis,cis,cis-7,10,13-

Hexadecatrienal; and 3,7,11,15-Tetramethyl-2-hexadecen-1-ol as major volatile constituents 

which will be used against various diseases. These result findings will help the society to find 

exact fit model of molecules through in silico approach in the drug discovery laboratory. Further 

the authors intend to test the efficacy of these compounds and non-volatile molecules from A. 

mexicana leaves against bone fracture healing in future.
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OP – 04

Bone Remodeling: Transforming Growth Factor-β1-mediated Runx2 Phosphorylation for 

Matrix Metalloproteinase-13 Expression in Human Ostoeblast cells

B. Arumugam and N. Selvamurugan
Department of Biotechnology, School of Bioengineering, SRM University, 

Kattankulathur 603203, Chennai

Transforming growth factor-beta1 (TGF-1), a highly abundant growth factor in skeletal 

tissue, stimulates matrix metalloproteinase-13 (MMP-13) expression in osteoblastic cells. MMP-

13 plays a critical role in bone remodeling. Runx2, a bone transcription factor, is required for 

TGF- 1-mediated stimulation of MMP-13 expression in osteoblastic cells. In this study, the 

molecular mechanism responsible for TGF-1-stimulation of MMP-13 expression via Runx2 in 

osteoblastic cells was elucidated. TGF-1 stimulated the phosphorylation of Runx2 at conserved 

serine residues, and ERK inhibition blocked this effect in the rat (UMR106-01) and human (MG-

63) osteoblastic cells. Pretreatment with okadaic acid, a serine-threonine protease inhibitor, 

increased Runx2 serine phosphorylation in osteoblastic cells. When cells were pretreated with an 

ERK inhibitor, TGF-1-mediated stimulation of MMP-13 mRNA expression decreased. Nano-

ESI/LC/MS analysis identified that TGF-1 stimulates Runx2 phosphorylation at three serine 

amino acids. Transient transfection of mouse mesenchymal stem cells (C3H10T1/2) with Runx2 

serine mutant constructs decreased TGF-1-mediated Runx2 serine phosphorylation. A 

luciferase reporter assay identified that TGF-1 stimulated MMP-13 promoter activity in these 

cells only in the presence of the wild Runx2 construct, and not with mutant Runx2. Thus, TGF-

1 stimulates the phosphorylation of Runx2 at three serine amino acids, and this event is 

required for MMP-13 expression in osteoblastic cells. Hence, this study contributes to the 

knowledge of events governing bone remodeling and bone-related diseases.
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OP – 05

Ethanolic leaf extract of Leucas aspera exerts its osteoprotective effect by modulating the 

protein expression of sex steroid receptors and Wnt signaling molecules in rat femur

Manju Mohan1, C. Gautham1, K. Senthilkumar1, S. Balaji1, R. Sivakumar2, 
L. Queimado3, M.M. Aruldhas1, N. Srinivasan4, R.I. Kumaran5,6, B. Ravi Sankar1 and 

R. Ilangovan1

1Department of Endocrinology, Dr. ALM Post Graduate Institute of Basic Medical Sciences, 
University of Madras, Taramani campus, Chennai, 600 113, India

 2Department of Obstetrics and Gynecology, David Geffen School of Medicine at UCLA, 10833 
Le Conte Avenue, Los Angeles, CA, 90095-1740, USA

3Department of Otorhinolaryngology, the University of Oklahoma Health Sciences Center, 
Oklahoma City, Oklahoma, USA

4Tissue Engineering & Regenerative Medicine, Faculty of Allied Health Sciences, Chettinad 
Academy of Research and Education, Kelambakkam, Chennai 603 103, India

5Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, New York 11724, 
USA 

6Biology Department, Farmingdale State College, 2350 Broad hollow Road, Farmingdale, NY 
11735, USA

Email: gauthamc@outlook.com; ilangovan2000@yahoo.com

Currently available drugs for the treatment of metabolic bone disorders and bone 

fractures are associated with severe side effects. Indigenous plants and herbs possess various 

properties and are used in the traditional system of medicine. Leucas aspera (LA) is one of the 

traditional medicine that has been used for the treatment of chronic rheumatism, psoriasis and 

other chronic skin eruptions. In the present study, the osteoprotective effect of ethanolic leaf 

extract of LA during fracture healing was determined in healthy adult female Wistar albino rats. 

The unilateral fracture was induced in the femur of adult female rats and rats were categorized 

into 2 groups. Group I included vehicle (olive oil) treated control and group II rats were 

administered with LA (200 mg/kg b.wt.). Ethanolic leaf extract of LA was administered orally 

for 21 days. The rats were anesthetized, perfused and femur bone was dissected out after the 

treatment period. The callus formed in the femur bone was processed for protein expression of 

sex steroid receptors and Wnt signaling molecules. LA increased the protein expression of 

osteoprotegerin (OPG) and osteocalcin (bone formation). While LA increased the protein 
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expression of androgen receptor (AR) and estrogen receptor-alpha (ERα) in the callus, it 

decreased the ERβ expression. Interestingly, LA increased the expression of Wnt agonist 

(WNT3a) and β-catenin, the critical signaling component. However, LA suppressed the protein 

expression of Wnt inhibitory factor (WIF1) [Wnt antagonist]. Importantly, LA induced the 

expression of stemness factors such as Sox-2 and Sox-9 in the callus. Taken together, our results 

demonstrate that the ethanolic leaf extract of LA exerts osteoprotective effects in the femur of 

female rats, highlighting the possible use of LA in the treatment of bone disorders.

Acknowledgement: The financial assistance provided by DST-PURSE Phase II and UGC-SAP-

DSA-I are gratefully acknowledged. This work was also supported by SERB (Dr.R.I.).
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OP – 06

Study of anti-inflammatory activity by inhibitory activity of cyclooxygenase, lipoxygenase, 

free radical scavenging activity by various herbal extracts

K. Poornima and Rajesh S Mony

Department of Biochemistry, Karpagam University, Coimbatore – 21
Email: poorniovya@gmail.com  

Cyclo oxygenase (COX) are lipid metabolizing enzymes that catalyses the oxygenation 
of polyunsaturated fatty acids (PUFA), preferably arachidonic acid (AA), to form the 
prostanoids, which are potent cell-signalling molecules associated with the initiation, 
maintenance and resolution of inflammatory processes. Selective modulation of the many 
prostanoids has important therapeutic potential for the treatment of inflammation and 
inflammatory conditions such as rheumatoid arthritis.

Lipoxygenases (LOXs) are responsible for the metabolism of the fatty acids (FA) and 
their metabolites cause inflammatory responses in the body. They also play significant role in 
cancer cell growth, metastasis, invasiveness, cell survival and induction of tumor necrosis factor 
(TNF). The lipoxygenase has role in inflammatory diseases including atherosclerosis, cancer, 
osteoporosis, angiotension II-dependent hypertension and diabetes. Inhibition of the 5-LOX 
pathway has a chemopreventive effect in animal lung carcinogenesis and blocks the oxidation of 
several potent carcinogens. Lipoxygenases are therefore potential targets for the rational design 
and discovery of mechanism-based inhibitors. As the plant extracts exhibited profound inhibitory 
effect on lipoxygenase, it is therefore, assumed that the plant can be a useful natural source of 
lipoxygenase inhibitors.

ROS induced by activated Neutrophils, Eosinophils, Monocytes and Macrophages are 
also mediators for inflammatory responses by activating release of cytokines such as Interleukin-
1b (IL-1) and Tumor necrosis factor (TNF-). So antioxidants might be a useful in controlling 
inflammatory responses. The aim of the present study is to test the Cyclo oxygenase 2 (cox2) 
inhibitory effect, Lipoxygenase 2(Lox2) inhibitory effect and free radical scavenging effect of 
three hydroalcoholic extracts of two Herbs, Boswellia serrata and Terminalia bellerica. From the 
study it is inferred that the 90:10 Hydroalcoholic extract (Ethanol 90, Water 10) extract of 
Boswellia serrata and Terminalia bellerica is showing good Cox 2 and Lox 2 inhibition and 
antioxidant activity.
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OP – 07

Synthesis and Characterization of Polycaprolactone Fibers containing Sinapic Acid Loaded 

Chitosan nanoparticles for Bone Tissue Engineering

K. Balagangadharan and N. Selvamurugan

Department of Biotechnology, School of Bioengineering, SRM University, 
Kattankulathur 603203, Chennai
Email: dharan_balu@yahoo.co.in

Critical sized bone defects treatment regime involves the use of grafting and metallic 

implants. Implant failure and high risks of disease transmission associated with the traditional 

methods for augmenting bone loss have provoked the use of bone tissue engineering. Employing 

natural and synthetic polymers as composite has efficient in supporting bone formation. Several 

phytochemicals have been shown for their stimulatory action on osteogenesis. Sinapic acid (SA) 

is an orally bioavailable phytochemical, known to exhibit antioxidant, anti-inflammatory and 

antibacterial activities. Nano drug delivery systems are employed to improve the efficacy and 

bioavailability of bioactive compounds. To facilitate a sustained delivery of SA, chitosan 

nanoparticles (nCS) prepared by ionic gelation method, and SA entrapped with these nCS. 

Polycaprolactone (PCL) is a FDA approved polymer to support bone–matrix. By the 

electrospinning method, PCL fibers containing nCS entrapped with SA were prepared. The 

prepared fibers (PCL/nCS/SA) were characterized by SEM, FTIR, XRD analyses. They 

exhibited their size from 300 to 400 nm. The presence of nCS in the fibers facilitated increased 

protein adsorption and controlled swelling ability. The fibers were biodegradable and possessed 

biomineralization ability. The release of SA from PCL/nCS was found to be sustained release of 

sinapic acid. The fibers were non-toxic to mouse mesenchymal stem cells. Cell morphology 

accessed by FDA staining and exhibited well spread morphology. The fibers promoted osteoblast 

differentiation which was determined at the cellular level. Hence, these studies suggested that the 

prepared PCL/nCS/SA fibers have potential applications towards bone tissue engineering.
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OP – 08

Nanotechnology Approaches for Osteoporosis Treatment

Ramalakshmi Subbiah

Department of Microbiology, Karpagam University, Coimbatore – 21.
Email: arulaksh24@gmail.com 

Osteoporosis, a metabolic skeletal disease reduces bone mass and result in bone fracture 

in elderly people. The people affected by this disease suffer severe pain. Currently to treat this 

disease anti-resorptive drugs (suppress osteoclast cells) such as bisphosphonates, raloxifene; and 

anabolic drugs (stimulates osteoblast cells) such as recombinant human parathyroid hormone and 

estrogens are used but they cause resorption excess, side effects and there is a need for daily 

injections.  Other methods include gene silencing through siRNA targeted towards specific gene. 

Thus proper drug delivery systems are necessary for drug to be absorbed by bone specifically, 

which would potentially reduce the drug concentration and its side-effects. Thus nanotechnology 

gives a promising edge for treatment of various diseases and cancers. With this technology the 

drug is carried to specific site safely reducing the drug dose. For treating osteoporosis, specific 

bone-targeting moieties such as bisphosphonates, tetracycline and oligopeptides (repeating 

sequences of aspartate such as Asp8 and Asp-ser-ser6) are employed. Some examples of 

nanoparticles used in treatment are nanocarriers made of organic or inorganic substances such as 

liposomes, chitosan, poly-lactide, poly (lactide-co-glycolide) (PLGA), gold, Fe3O4 , hydroxy 

apatite. So the nanocarriers along with the bone-targeting moieties perfectly target the site for 

effective drug delivery. Metal nanoparticles particularly Fe3O4 have high magnetic field increase 

temperature (thermotherapy) to kill osteoclasts. Of all the nanomaterials studied, the best 

biocompatible with good restoration of bone biomass and growth are PLGA nanomaterials. Thus 

further research focuses more on new nanodrugs with safety, stability and specificity to treat 

osteoporosis.
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OP – 09
Cardiospermum halicacabum promotes differentiation of osteoblastic cell

K. Abhaya, G. Gayathri, K. Senthilkumar and Sridhar Muthusami

Department of Biochemistry, Karpagam University, Coimbatore, Tamilnadu, 641021
Email: sridharuniv@gmail.com 

Introduction 

Cardiospermum halicacabum Linn. (Sapindaceae)  is an herbaceous climber, widely 
distributed in tropical and subtropical Asia and Africa, and often found throughout India. 
Different parts of the plant are used in traditional medicine for the treatment of rheumatism, 
lumbago, cough, hyperthermia, nervous diseases, stiffness of limbs and is found to be very 
effective in treating bone fractures. However, there is still no scientific evidence regarding the 
mechanism of bone healing property of the plant.  The role of vitamin C in maintaining bone 
health has tremendous potential and its content in the plant can be taken as a good indicator of 
the anabolic effect of the plant on bone. 

Aim and objective

To estimate the amount of vitamin C in C. halicacabum and to assess its efficacy on bone 
cell mineralization in vitro.

Materials and method

Vitamin C was estimated in fresh leaves of halicacabum using 2,4-dinitrophenyl 
hydrazine method (DNPH). 50 g of dried plant powder was extracted using 250ml of ethanol. 
Efficacy of C. halicacabum on mineralization of bone cells were assessed using alizarin red 
staining

Result and discussion

The amount of Vitamin C in plant was 9.9 mg/g of fresh leaves and ethanolic extract of 
C. halicacabum promoted bone matrix mineralization as evidenced through alizarin red staining. 

Conclusion

This study provides evidences that the leaves of C. halicacabum is rich in vitamin C and 
also promotes bone matrix mineralization hence can be used in the treatment of various bone 
matrix mineralization related disorders such as paget’s disease, rheumatoid arthritis, osteopenia 
and osteoporosis.
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OP – 10  

Synthesis and Characterization of Gelatin/Nanohydroxyapatite/Diosmin Biocomposite 

Scaffolds for Bone Tissue Engineering

S. Viji Chandran and N. Selvamurugan

Department of Biotechnology, School of Bioengineering, SRM University, 
Kattankulathur 603203.

Email: vijichandran41@gmail.com 

Biomaterials can be used for treating critical-sized bone defects since it fills the space and 

can enhance bone defect repair. Recently, incorporation of therapeutic agents such as 

phytochemicals into biocomposite scaffolds has been studied for bone tissue repair. Diosmin 

(DM) is a flavonoid glycoside having antihyperglycemic, anti-inflammatory, and antioxidant 

properties. DM treatment in mouse mesenchymal stem cells (C3H10T1/2) enhanced expression 

of Runx2, a bone transcription factor indicating its osteoinductive property. In this study, the 

effect of DM in the biocomposite scaffolds containing gelatin (Gel)/nanohydroxyapatite (nHAp) 

as matrix components for bone tissue engineering was investigated. The scaffolds 

(Gel/nHAp/DM) were prepared and characterized by SEM, FTIR, EDS, and XRD analyses. The 

addition of DM in the scaffolds had no significant change in their pore size. There was no 

functional group interaction of DM with other components present in the scaffolds. The presence 

of DM in the scaffolds had no significant effect on swelling, protein adsorption, 

biomineralization and biodegradability properties. In vitro cytotoxicity and cell morphological 

studies showed the nontoxic nature of scaffolds on C3H10T1/2 cells. At the cellular level, the 

presence of DM in the Gel/nHAp scaffolds showed enhanced osteoblast differentiation. Thus, 

these findings suggested that DM incorporated Gel/nHAp biocomposite scaffolds have potential 

application in bone defect repair.
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OP – 11

Macrotyloma uniflorum induced adiponectin expression in vivo and in vitro could find 

potential use in bone disease

S. Priyanga, S. Hemmalakshmi and K. Devaki

Department of Biochemistry, Karpagam University, Coimbatore-641 021
 Email: devakirajasekar@gmail.com 

 

Macrotyloma uniflorum is used in the traditional system of medicines for the treatment of 

kidney stones, diabetes, obesity, hyperlipidemia, cardiovascular diseases etc., and also used in 

Ayurveda and Yunani systems. In adipose tissue the adiponectin expression was down regulated 

in the diabetic induced rats whereas in the ethanolic extract of M. uniflorum leaves and in 

glibenclamide treated rats the expression pattern of mRNA was up regulated. The mechanism 

behind this may be the stimulation of PPAR-γ leading to increased production of adiponectin and 

alleviation of insulin sensitivity. The compounds isolated from ethanolic extract of M. uniflorum 

leaves increased the adiponectin regulation in 3T3-L1 cells. Low circulating adiponectin has 

been associated with obesity and insulin resistance. In addition, several studies reported that 

adiponectin promotes osteoblastogenesis but affects osteoclastogenesis. The existence of a 

reciprocal regulation between bone and energy metabolisms is supported by a growing number 

of evidence. Two hormones, osteocalcin and leptin, are the overarching determinants of this 

process. Osteocalcin, a bone-derived hormone, regulates energy metabolism, in part, by 

promoting insulin secretion by pancreatic β cells. In a feed-forward loop, insulin signals back in 

osteoblasts to enhance osteocalcin activity and therefore insulin secretion. Osteocalcin also 

signals in adipocytes, where it favors the synthesis of the secreted molecule adiponectin. The 

increase in the expression of adiponectin mRNA in adipocyte cells in vitro and in STZ treated 

rats in vivo by M. uniflorum suggests that this plant may find potential applications in bone 

disorders.

.
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OP – 12

Anti-diabetic effect of Erythrina variegata L. predict it therapeutic efficacy in 

diabetic osteopathy

S. Hemmalakshmi, S. Priyanga and K. Devaki

Department of Biochemistry, Karpagam Universtiy, Coimbatore-21.

Email: devakirajasekar@gmail.com

             

Inflammation plays an important role in type 2 diabetes mellitus (T2D). It also 

compromises skeletal remodelling by reducing bone formation and increasing bone resorption. 

Several lines of evidence suggest that diabetes causes harmful effects on bone. High as well as 

low insulin and glucose levels may cause direct effects on bone metabolism. Although there are 

conflicting data in literature, adequate glycemic control with hypoglycaemic and anti-

inflammatory treatment may be an important element in preventing bone tissue alterations in 

type 2 diabetes.  Traditional use of Erythrina variegata L. (EV) in the treatment of inflammation 

and bone disorders has been documented. In this study, we investigated the impact of 

E. variegata on type 2 diabetes mellitus in rats. Female Wistar albino rats were divided into 7 

groups: control, vehicle control, diabetic rats (diabetes was induced by 45mg/kg bw of 

Streptozotocin), diabetic rats treated with EV (200mg/kg bw), diabetic rats treated with EV 

(400mg/kg bw), diabetic rats treated with EV (600mg/kg bw) and diabetic rats treated with 

glibenclamide (2mg/kg bw) orally for seven days. After7 days treatment, animals were sacrificed 

and tissues were dissected out. Biochemical parameters were carried out by using standard 

protocols. Finally, preliminary data on animals suggest the hypothesis that high glucose 

reduction could have a positive effect on bone metabolism by a directly or indirectly on bone 

cells. The regulatory effect of E. variegata L. in streptozotocin induced diabetes suggests that 
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this plant will find potential applications in diabetic osteopathy. Further studies on bone 

metabolism in diabetic rats are proposed.
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PP - 01

Studies on the antidiabetic activity of Spirulina maxima in cardiac tissue of 

streptozotocin-induced diabetic rats

K. Madhan, J. Selvaraj, R. Ponnulakshmi, B. Shyamaladevi and T.M. Vijayalakshmi

Department of Medical Biochemistry Dr. ALM Post Graduate Institute of Basic Medical 
Sciences, University of Madras, Taramani Campus, Chennai-600 113, India.

Central Research Laboratory, Meenakshi Ammal Dental College, Meenakshi Academy of Higher 
Education and Research, Maduravoyal Chennai-600 095, India.

Email: jselvaendo@gmail.com

Background: Diabetes mellitus, a chronic disease is characterized by deficiency in production 

of insulin by the pancreas, or by the ineffectiveness of the insulin which results in increased 

concentration of glucose in the blood. Currently available drugs have certain adverse side effects. 

So, herbal preparations are recommended for safe treatment of diabetes. Spirulina maxima is a 

blue green algae that grows vigorously in strong sunshine under high temperatures and highly 

alkaline conditions which is used to treat hyperglycemia, cardiovascular diseases, inflammatory 

diseases, cancer  and viral infections. However, the effect of S. maxima in cardiac tissue is not 

known. Hence, the present study was aimed at assessing the effect of S. maxima on biochemical 

profiles and histopathological observations in cardiac tissue of streptozotocin-induced diabetic 

rats. 

Experimental Design: Adult male Wistar rats were used and divided as Group I: Control; Group 

II: Diabetic; Group III: Diabetic rats treated aqueous extract of Spirulina maxima (200mg/kg 

body weight/day, orally); Group IV: Control rats treated with S. maxima (200mg/kg body 

weight/day, orally) for 28 days. After 28 days treatment, blood glucose, serum lipid profiles 

(Cholesterol, TG, LDL and VLDL), stress markers (ALP, LDH & LPO), enzymic (SOD, CAT, 

GR &GPX) and non-enzymic antioxidants (Vitamin C& Vitamin E) were studied.  

Histopathological changes in cardiac tissues were also assessed. 
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Results: Diabetic rats showed decreased levels of marker enzymes, enzymic and non-enzymic 

antioxidants along with increased LPO levels in streptozotocin-induced animals. 

Histopathalogical observations also confirmed the changes in histoarchitecture in cardiac tissue 

of STZ-induced rats. Oral administration of aqueous extract of S. maxima, normalized the altered 

levels of the biochemical profiles, oxidative stress markers and antioxidant enzymes. 

Histological studies also confirmed the cardioprotective potential of S. maxima. 

Conclusion: It is concluded from the present findings that S. maxima may be one of a potential 

therapeutic phytomedicnes for the management of diabetes thereby it may have cardio-protective 

role in against diabetes mellitus. This could also prevent diabetes induced changes in the skeletal 

system and can be used in diabetic osteopathy.
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PP – 02 

Ormocarpum cochinchinense leaf extract favours bone fracture healing in adult 

female rats by novel mechanisms

C. Gautham1, Manju Mohan1, K. Senthilkumar1, S. Balaji1, R. Sivakumar2, 

L. Queimado3, M.M. Aruldhas1, N. Srinivasan4, R.I. Kumaran5,6,B. Ravi Sankar1 and 

R. Ilangovan1

1Department of Endocrinology, Dr. ALM Post Graduate Institute of Basic Medical Sciences, 
University of Madras, Taramani campus, Chennai, 600 113, India

2Department of Obstetrics and Gynecology, David Geffen School of Medicine at UCLA, 10833 
Le Conte Avenue, LosAngeles, CA, 90095-1740, USA

3Department of Otorhinolaryngology, the University of Oklahoma Health Sciences Center, 
Oklahoma City, Oklahoma, USA

4Tissue Engineering & Regenerative Medicine, Faculty of Allied Health Sciences, Chettinad 
Academy of Research and Education, Kelambakkam, Chennai 603 103, India.

5Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, New York 11724, 
USA;

6Biology Department, Farmingdale State College, 2350 Broadhollow Road, Farmingdale, NY 
11735, USA.

Email: gauthamc@outlook.com ; ilangovan2000@yahoo.com 

 Bone fractures due to osteoporosis are a health care burden. Traditional healers use plant 

substances to treat bone fractures from many years and many modern medicines are also derived 

from plants. Ormocarpum cochinchinense is a rare valuable medicinal shrub belonging to the 

family Fabaceae. It is an important traditional and unexplored bone-setting plant. The aim of this 

study was to determine the molecular mechanism behind the O. cochinchinense ethanolic leaf 

extract (OCLE) facilitated bone fracture healing. Fracture was induced unilaterally in the left 

femur of healthy adult female Wistar albino rats by anesthetizing the rats with ketamine (80 

mg/kgb.wt.) and xylazine (10 mg/kgb.wt.). Group I rats served as vehicle (olive oil) treated 

control and group II rats were treated with OCLE (200mg/kgb.wt.) orally for 21 days. The rats 

were anesthetized, perfused and femur bone was dissected out at the end of the treatment. The 

callus formed in the femur bone was processed for protein expression of sex steroid receptors 

and Wnt signaling molecules. Protein expression was determined by western blot analysis. 

Computed tomography (CT) scan of the femur was performed to assess the bone fracture 
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healing. OCLE increased the bone formation (osteocalcin). Interestingly, OCLE increased the 

protein expression of androgen and estrogen receptors in the callus. Importantly, OCLE 

increased the expression of Wnt agonist (WNT3a) and critical signaling component β-catenin. 

While OCLE suppressed the protein expression of Wnt antagonist (WIF1), it induced the 

expression of stemness factors such as Oct-3/4 and Sox-9 in the callus. The present study 

delineates the novel mechanisms by which OCLE exerts its fracture healing property and thus 

emphasis the use of this leaf extract in the treatment of metabolic bone disorders.

Acknowledgement: The financial assistance provided by DST-PURSE Phase II and

UGC-SAP-DSA-I are gratefully acknowledged. This work was also supported 

by SERB (Dr.R.I.).
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PP – 03 

Medicinal plants role (Natural products) on bone (Osteoporotic) fracture healing

P. Arjun1, K. Kumaresan2, S. Ramesh1, C. Bharathiraja3 and L. Hariprasath4

1Department of Life Sciences, Centre for Research and Development, PRIST University, West 
Campus, Vallam, Thanjavur 613 403, Tamil Nadu, India.  

2Department of Microbiology, KCT, Coimbatore
3Department of Entomology and The Nematology and Chemistry Unit, ARO, The Volcani Centre, 

Derech Hamacabim 68, Bet Dagan 50250, Israel.
4Department of Biochemistry, Karpagam University, Eachanari (PO), Coimbatore - 641 021, 

Email: arjungri@gmail.com ; hariprasath80@gmail.com 

Osteoporosis is a progressive, systemic bone disorder characterized by loss of bone mass 

and microstructure. Basic fracture types of healing two; direct fracture indirect fracture healing. 

Direct fracture healing occurs with extremely minimal formation of callus, direct effort of bone 

requires straight contact of cells in the region of cortex. The secondary healing of fracture occurs 

four overlapping phases; early inflammatory, haematoma formation, repair and late remodelling 

phase. The clinical collision of fractures is considerable in significant disability, pain and 

deformity trails are fragility fracture. Traditional medicines based mainly on plants for their 

primary health care. Numerous medicinal herbs have been approved for treating bone metabolic 

disorders for the long times. The most popular herb Astragalus membranaceus used for restoring 

and also applied osteoporosis treatment, Cissus quadrangularis and Symplocos loba promote the 

healing. A. membranaceus promoting the bone formation, Christiella subpubescens, Alangium 

salvifolium, Erythrina fusca, Diospyros chloroxylon, Phoenix loureiroi, Mimosa intsia, and 

Rhaphidophora pertusa used treating bone fracture. Curculigo orchioides, Epimedium 

grandiflorum, Morinda officinalis, Cistanche salsa, Eucommia ulmoides, Psoralea corylifolia, 

Cuscuta chinensis, Dipsacus japonicas possess the efficacy for bone strengthening also paste 

applied on the affected part and bandaged, popular ethnic herbs; Eurycoma longifolia, Labisia 

pumila, and Piper sarmentosum. Phytochemicals can be developed as potential therapy for 

reducing fracture healing period.
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PP – 04

Role of herbs in bone health

R. Aswath Thimmaiya, Adarsh Nair, M. Vasanth, N. Balasubramani, P. 

Gopalakrishanan and S. Dinesh Kumar

Department of Microbiology, Karpagam University, Coimbatore
Email: divinedina2009@gmail.com

A herb is any plant that lacks the woody tissue characteristics of shrubs or trees. Herbs 

are used as medicinal plants in treatment of human aliments from the time immemorial. Arthritis 

is one of the serious disorders that affect the human joints and bones which are characterized by 

stiffness and joint pain. It may be degenerative or inflammatory changes or with the both. Anti-

inflammatory drugs are used all around world widely. The use of medicinal plants becoming 

popular due to adverse effects of NSAID’s and DMARD’s. Traditional medicines like Siddha, 

Ayurveda, and Unani have mentioned few drug remedies for arthritis but lack in providing 

scientific evidence of therapeutic benefits. However, past few decades showed great 

achievements in the herbal drug standardization due to the development in the modern 

chromatographic techniques. Degradation of bones is principally mediated by enzymes like 

matrix metalloproteinase (MMPs), hyaluronidase (HAse), aggrecanases and exoglycosidases. 

These enzymes act upon collagen of cartilage which would in turn activate bone deteriorating 

enzymes like cathepsins and tartrate resistant acid phosphates (TRAP). The present study on 

herbs revealed the inhibiting elevated activities of MMPs, TRAP, and cathepins. It also mitigated 

the augmented levels of inflammatory mediators like Interleukin (IL), Tumor necrosis factor etc. 

Diets that generate acid cause’s calcium loss. Acid-base balance is critical for many bodily 

processes. When dietary acid enters the blood, calcium compounds come out of bone to 

neutralize it. Eventually that calcium is flushed out in the urine. Although the loss is small, the 

theory is that, over time, acidic diets slowly, steadily deplete the bone’s calcium reserves. Dairy 

products, eggs and meat usually generate acid.On the other hand, alkalinizing foods are fruits 

and vast variety majority of vegetables. Vitamin D and protein are essential for bone health. 
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Herbs like Taraxacum officinale, Uritica diocia etc seems to have high calcium content as well 

as high alkalinizing proteins.  Thus herbs have a considerable effect on the bone health and 

curing the bone related ailments.

PP – 05

Diabetic amelioration of novel dihydroxy gymnemic triacetate in gastrocnemius muscle of 
high-fat diet and fructose-induced type-2 diabetic adult male rat

J. Selvaraj, P. Nithya, P. Daisy and R. Ponnulakshmi

Department of Central Research Laboratory, Meenakshi Ammal Dental College & Hospital 
Meenakshi Academy of Higher Education and Research (MAHER), 

Maduravoyal, Chennai,-600 095, India.
PG and Research Department of Biotechnology, Holy Cross College, 

Tiruchirappalli-620 002, India.
E-mail: jselvaendo@gmail.com

Back ground: Changes in lifestyle, such as consumption of a high-calorie diet and lack of 

exercise, have increased the global prevalence of obesity and diabetes. Type-2 diabetes mellitus 

(T2DM) is rapidly emerging as one of the greatest global health challenges of the 21st century. 

Currently available drugs have certain adverse side effects. Hence, herbal preparations are 

recommended for safe treatment of type-2 diabetes. Dihydroxy gymnemic triacetate (DGT), a 

novel compound isolated from the leaves of Gymnema sylvestre has been proved to possess anti-

hyperglycaemic and anti cancer property. However, the effect of DGT on insulin signalling 

molecules is obscure. Hence, the current investigation was designed to assess the effect of DGT 

on insulin signaling molecules in the skeletal muscle of type-2 diabetic rat. 

Experimental Design: Adult male Wistar rats were used and divided as Group I: Control; Group 

II: Diabetic; Group III: Diabetic rats treated with dihydroxy gymnemic triacetate (20mg/kg body 

weight/day, orally); Group IV: Diabetic rats treated with metformin (50 mg/kg body weight/ day, 

orally); Group V: Control rats treated with dihydroxy gymnemic triacetate (20mg/kg body 

weight/day, orally). After 45 days treatment, fasting blood glucose, oral glucose tolerance, serum 

lipid profile, and the levels of insulin signalling molecules, glycogen, glucose uptake and 

oxidation in gastrocnemius muscle were assessed. 
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Results: Diabetic rats showed impairment in insulin signaling molecules (IR, p-IRS-1Tyr632, p-

AktSer473, and GLUT4 proteins), glycogen concentration, glucose uptake and oxidation. Oral 

administration of DGT showed near normal levels of blood glucose, serum insulin, lipid profile 

and insulin signalling molecules as well as GLUT4 proteins in type-2 diabetic rats. 

Conclusion: The present study shows that dihydroxy gymnemic triacetate may play a significant 

role in the management of type-2 diabetes mellitus, by improving the insulin signaling molecules 

and glucose utilization in the skeletal muscle. Moreover, we are the first to report to prove the 

antidiabetic activity of the novel DGT.
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PP – 06

Bone metastases

L. Nivetha

Department of Biotechnology, Dr .N.G.P. Arts and Science College, Coimbatore
Email: nivetha@drngpasc.ac.in 

Bone is the third most common location for metastasis, after the lung and liver. Under 

normal conditions, bone undergoes a continuous remodeling through osteoclast-mediated bone 

resorption and osteoblast-mediated bone deposition. These processes are normally tightly 

regulated within bone to maintain bone structure and calcium homeostasis in the body. Bone 

metastases are a major clinical concern that can cause severe pain, bone fractures, spinal cord 

compression, hypercalcemia, anemia, spinal instability, decreased mobility, and rapid 

degradation in the quality of life for patients. Patients have described the pain as a dull ache that 

grows worse over time, with intermittent periods of sharp, jagged pain. Acidosis is the increased 

acidity in a given location, whether it is blood, urine, or tissues. Osteoclasts generate 

extracellular protons, lowering the pH of the extracellular matrix (ECM) around the osteoclast to 

approximately 4.5. The uncoupled regulation of the osteoclasts and osteoblasts leads to 

malformation of the bone. Malformed bones are unable to withstand the normal mechanical 

stresses placed on them in day-to-day activity, leading to fractures, spinal compression, and 

spinal instability. Malformed bones may also mechanically trigger pain receptors both within the 

bone and in the surrounding tissue. Nociceptors in the bone trigger a pain response in the brain in 

response to this acidosis. Bone metastases, or metastatic bone disease, is a class of cancer 

metastases that results from primary tumor invasion to bone. Bone metastases generally arise 

from epithelial tumors and form a solid mass inside the bone. The treatment for bone metastases 

include pain control, prevention and treatment of fractures, maintenance of patient function, and 

local tumor control. In palliative therapy, the main options are external radiation and 

radiopharmaceuticals. Thermal ablation techniques are increasingly being used in the palliative 

treatment of painful metastatic bone disease. 
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Although the majority of patients experience complete or partial relief of pain following 

external radiation therapy, the effect is not immediate and has been shown in some studies to be 

transient in more than half of patients. Bisphosphonates are a group of drugs that may be used to 

treat cancer that has spread to the bones. These drugs work by slowing down the action of 

osteoclasts. These bone cells normally dissolve small bits of bones to help remodel them and 

keep them strong. But osteoclasts are often overactive when cancer spreads to the bones, which 

can cause problems. Denosumab is another drug that can help when cancer spreads to bone. 

Another option to strengthen and/or stabilize a bone is to use injections of quick-setting bone 

cement or glue called PMMA.
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PP – 07

Osteomylitis; an overview of antimicrobial therapy

N.  Poongothai

Department of Biotechnology, Dr. NGP Arts and Science College, Coimbatore
Email: poongothaim@gmail.com 

Osteomyelitis is an inflammatory bone disorder caused by infection. This condition is 

most commonly caused by the infectious organisms such as Staphylococcus aureus and. 

Staphylococcus epidermises. This reaches the bone via the blood stream or by the extension from 

a local injury. Inflammation follows with destruction of the bone marrow. Acute osteomyelitis 

can progress chronic disease and cause persistent morbidity. This study reveals osteomyelitis 

treatment implies the administration of high doses of Antibiotics (AB) by means of endovenous 

and oral routes should take period of  at least  6 weeks. Local drug delivery systems, using non-

bio degradable, poly methyl methacrylate or biodegradable and osteo active materials such as 

calcium orthophosphates bone cements, have been shown to be promising alternatives for the 

treatment of osteomyelitis.
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PP – 08

Herbal alternatives to glucocorticoid treatment during Rheumatoid arthritis could prevent 

predisposing the individuals to osteoporosis

S. Sneha Santhosh, F. Annie Evangaline, S. Aishwarya and S. Pradeepa

Department of Biochemistry, Karpagam University, Coimbatore-21.
Email: snehasweetu1997@gmail.com 

Rheumatoid arithiritis (RA): An autoimmune disease. Individuals with RA often 

experience pain, swelling and stiffness. The inflamed joint releases enzymes that causes cartilage 

and bone to wear away. Osteoporosis: Condition in which bones becomes less dense and more 

likely to fracture. People with RA are at greater risk for osteoporosis. The glucocorticoid 

medications often prescribed for treatment triggers bone loss. The pain and loss of joint activity 

caused by RA can result in inactivity and further increasing the risk of osteoporosis. Women are 

three to four times more prone to RA compared to men. Use of certain herbs and spices have 

proven to prevent RA such as Boswellia, cat's claw, eucalyptus, ginger, thunder god vine, willow 

bark, turmeric. Hence, these herbs can be used to substitute hormonal treatment considering the 

lesser or no side effects.
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PP – 09

Etiological factors for bone disease

C. Yogeswari, A. Ranjani Priya and G. Abishek

Department of Biochemistry, Karpagam University, Coimbatore-21.

Macrotyloma uniflorum is known for its anti-diabetic activity. Pollution due to discharge 

of industrial waste has become a serious problem in most of the area of our country. As dye 

effluent is an important source of pollutant, the present work was undertaken with an objective to 

determine its effect on germination, seedling and biochemical parameters of Macrotyloma 

uniflorum. The seeds of horse gram were germinated in 6 different concentration of dye effluent 

(10%, 25%, 50%, 75% & 100%). The growth parameter such as germination percentage, 

tolerance index, root length, shoot length, fresh weight, dry weight, total chlorophyll, total 

protein & starch content were analyzed on 13th day of the of the plants. All morphological growth 

parameters, biochemical contents and yield parameters were found to increase at 10% effluent 

concentration and it decreased from 25% effluent concentration onwards. The present 

investigation revealed that the dye effluent is toxic to crop and it can be used for irrigation 

purpose after proper treatment with appropriate dilutions.
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ABOUT THE UNIVERSITY
Karpagam Charity Trust was founded in the year 1989 with the aim of 

providing excellent educational facilities by imparting practical knowledge 
and skills to the youth and also catering the needs of the society in general 
through charitable deeds. 

Karpagam Academy of Higher Education has evolved in the year 
2008 for the purpose of conferment of Deemed to be University status by 
Ministry of Human Resource Development, Vide No. F.9.24/2004.U.3 (A) 
dated 25.08.08.

The University Education, in today’s scenario, is witnessing a huge 
paradigm shift and at Karpagam, we are geared to be a part of that 
transformation. We ensure that our education epitomizes excellence in 
every sphere.

Steered by the dynamic spirit of our Chancellor, Dr. R. 
Vasanthakumar, an eminent industrialist and Philanthropist, Shri. K. 
Murugaiah, CEO, Dr. S. Sudalaimuthu, Vice Chancellor and Dr. R. 
Sundararajan, Registrar, work together to initiate the emergence of 
excellence.

Our University has been ranked under Elite category for the quality of 
research (Current Science, 107:3-389-396 2014) in India.

NIRF Ranking: We are ranked 90th among all government (state & 
central)/ deemed/private universities in India.

Our Institutions

 Karpagam College of Engineering
 Karpagam Institute of Technology
 Karpagam Polytechnic College
 Karpagam College of Pharmacy
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 Karpagam College of Nursing
 Karpagam Faculty of Medical Sciences & Research
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FACULTIES – DEPARTMENT OF 
BIOCHEMISTRY & 
BIOINFORMATICS

Dr. K. Devaki
Associate Professor & Head

Therapeutic applications of 
Medicinal Plants 

Dr. K. Poornima
Associate Professor

Medicinal Plants; Renal 
carcinoma

Dr. J. Anitha
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Dr. M. Sridhar Muthusami
Assistant Professor

Cancer Biology & 
Endocrinology

Dr. L. Hariprasath
Assistant Professor

Natural products and 
Phytopharmacology

Dr. S. Priyanga
Assistant Professor

Medicinal plants research
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Upcoming Activities of our 
Department

1. Animal handling workshop – 11th & 12th August, 2017.
2.
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2. International Seminar on “Biochemical understanding of cancer 
progression” – 2nd Week of February, 2017. The brochure and program 
schedule will be made available in our web page soon.
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