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Progress on Research and Development: A Presentation before Hon’ble Former President of India Dr. APJ Abdul Kalam

Varanasi (13 March 2008) Dr. Abdul Kalam, former President of India took note and was impressed with the presentations on journey and growth of science in BHU.  The fields of science were Life Science, Physics, Agriculture and Engineering. Brief Description of the Presentations are as follows:
Institute of Medical Sciences


The Institute which is considered as one of the pioneer medical institution of country was seeded in 1920, as an Ayurvedic college which was converted into College of Medical Sciences in 1960 and later elevated to Institute of Medical Sciences in 1971. Currently it envisages 3 Faculties: Faculty of Medicine, Faculty of Ayurveda and Faculty of Dental Sciences. The Institute besides running under graduate and post graduate medical training also offers courses in 10 Super specialities. 

There are more than 300 teaching faculty and 400 technical staff, who form the back bone of teaching, training and patient care activities of the Institute.  The faculty members are also involved in both clinical and basic research which is rated as one of the best in the country and the average publications of faculty members in indexed journal is ~ 150/ year. 

The highlights of the clinical research in the last decade which have been acclaimed internationally are:

· Identification of development of resistance to the first line antileishmanial drug, Sodium Stibogluconate by Leishmania donovani, the causative organism of Kala-azar.

· Development of “ Miltefosine” the first oral drug  for Kala-azar. Phase I to Phase IV clinical trials were conducted in the Department of Medicine of Institute, leading to the registration of the  drug for the treatment of Kala-azar in India. Later it was also registered in other countries. Now, it is the only effective oral treatment option for the disease.

· First to validate the rk 39 immunochromatographic strip test for the diagnosis of Kala-azar. This strip is now being used world wide in the diagnosis of Kala-azar and has considerably simplified the diagnosis of the disease.

· Parmomycin and old drug has been rediscovered for the treatment of Kala-azar following the Phase III study of the drug conducted in the Department of Medicine.

· Single dose treatment for Kala-azar was first described from the same group and has helped in reducing the treatment from on month to one day. These strategies are being utilized world over now for the treatment of the disease.

Other pioneering areas of research are :

· Study of natural history of Leishmanial infection in Indian subcontinent.

· Evaluation of genetic, immunologic and socio-epidemiologic risk factors to prevent Kala-azar and develop its vaccine. 

· Etiopathogenesis of Carcinoma Gall bladder.

· Wound Management. 
· Quality control, characterization, and biological standardization of Tribal plants in Central Asia.

· Herbal plants in prevention of Diabetic complications.

· Effect of Palash on ovary: potential to develop as a herbal contraceptive.

· Antibacterial effect of Silver Nanoparticles.

· Antileishmanial activity of Nano amphotericin B and carbon functionalised carbon nanotube- attached nano-amphotericin B to develop a cost effective anti leishmanial drug.

· Proteases from medicinal plants.

Infrastructure for Research

· Infectious Diseases Research Laboratory

    
 
Flow cytometer with cell sorter

   

Tissue culture and Animal House facility

·  WHO reference centre for Kala-azar

·  Transmission electron microscope (Central facility) 

·  National Resource Centre for Ksharsutra (Centre of Excellence)

·  National Centre of Excellence for Quality control, characterization and Biological standardisation of Tribal plants of Central Asia

Awards and Honours
Fellowships

       FRCP (2) , FRCS (2)

 Science Academies

       FNA (1), FASc (1), FNASc (1), FAMS (06)

 Awards:

     BC Roy Award (1)

     Ranbaxy Clinical Research Award (1)

     ICMR Senior Award (1)

Institute of Agricultural Sciences

During the visit of Dr. A.P.J. Abdul Kalam, Hon’ble Ex-President Govt. of India, research profile of the Institute of Agricultural Sciences was presented by Prof. R.M. Singh, Emeritus Professor of the Institute. He briefly described the historical back ground, mandate, teaching staff, student and supporting staff status of the Institute. He stated that at present there are 10 All India Coordinated Research Project and 39 ad-hoc research projects running in the Institute with a total outlay of around Rs. 19.12 crore. He also narrated that the Institute has made remarkable achievement in rain water management & Farm pond production based technology for rain fed area, developed new land use system for better agricultural resource management through diversification, and developed improved varieties of wheat (11), rice (3), field pea (2), pigenonpea (3), rajmash (2), green gram (4), safflower (1), lentil (1), and hybrid maize (1). The Institute has also promoted new techniques of crop weather interaction & integrated pest management, developed low cost pumps, Malaviya seed drill, aqua-agro model and promoted mushroom cultivation through farmer’s interest group, developed package of practices for organic matter recycling & bio-waste utilization, production & distribution of bio-fertilizers, validation of production system results of farmer’s field, germplasm collection conservation, evaluation and utilization.

Prof. Singh stated that the Institute is currently involved with the development of elite materials and model plantation for bio-diesel production and in this regard many lines of Jatropha, a bio-diesel yielding plant, has been planted in 300 ha area at Rajeev Gandhi South Campus Barkachha. Attention on basic researches, such as biological nitrogen fixation, conservation of soil microbes, drought, salinity, heat and water logging tolerance in crop plants is also being paid seriously.

Prof. Singh stated that in order to minimize use of chemical pesticides, Institute is developing low cost bio-control agents. Farmers are also being trained by the scientists the Institute to produce these agents by their own.

As seed is becoming a costly commodity in agriculture and the availability of truthful seed to farmers is the major constraint, the Institute under Mega Seed Project, Funded by Indian Council of Agricultural Research, has taken major initiative to produce large quantity of seeds of promising crop varieties and its distribution among farmers, training farmers for production of hybrid seeds, and buyback seed mechanism through seed village concept. Under this scheme good quality mushroom span and fingerlings to fish farmers are also provided.

On farm demonstration of resource conservation like exsitu rain water conservation and organic matter conservation using zero tillage is also being done by the scientists of the Institute and these practices are becoming popular among local farmers.

Effort of the Institute is also to improve the quality, and productivity of horticultural crops. In this mission the Institute, in association with National Horticulture Mission, is establishing small and large nurseries of for mass production of saplings of horticultural, floricultural & vegetable crops. For ascertaining nutrient health of plants, identification and control of diseases & insect pests in horticultural crops tissue analysis lab, plant health clinic, and bio-control laboratories are being established.

Prof. Singh also categorically stated that in the near future the Institute shall be starting new Centre of Food Science & Technology, Food Quality Monitoring Lab as referral centre for Eastern India, Rural Technology Assessment & Refinement involving scientists, farmers, NGOs and Industries, and a major project under NAIP to ensure the livelihood security of rural massed of deprived districts of Vuindhyan region. The total outlay of these projects would be around 27.66 crore.

Prof. Singh concluded his speech with a statement of our Hon’ble Prime Minister Dr. Manmohan Singh Ji,


“Correcting the sluggish growth rate which has decelerated to 1.5% during 10th Five Year Plan against the target fixed at 4%, is the highest priority of the Government. We must have the ambition to double our agricultural production in 10 years”, and assured the chief guest that the endeavor of the Institute of Agricultural Sciences is to develop quality resource persons, ensure livelihood and nutritional security of rural masses and environmentally secure HUNGER FREE INDIA.

Institute of Technology


The three technical colleges in Banaras Hindu University, Banaras Engineering College  established in 1919, College of Mining and Metallurgy in 1923 and College of Technology in 1928.  These three were merged to form the Institute of Technology (IT-BHU) in 1971.  The first-ever degree courses in Mining, Metallurgy, Ceramics and Pharmaceutics in India were pioneered at BHU.  The Institute has so far produced more than 32000 graduates (B.Tech.), 3200 post graduates (M.Tech.) and 700 Doctorates (Ph.D.).


IT-BHU is consistently ranked among the top ten technology schools in India.  In May, 2005, a survey of engineering schools ranked IT-BHU at Number 5 overall, and at Number 1 in the development of 'Intellectual Capital'.  Many of its departments, called branches, come under the distinguished category of 'Centre of Advanced Studies', a distinction awarded by UGC.


According to a survey of leading technical colleges in India carried out by World Bank in August 2003, IT-BHU was ranked second in research, after the Indian Institute of Science.  Other studies have been consistent.  One published in the journal "Current Sciences", on the publication output of engineering schools, ranks I IT-BHU third and the IISc first.  All this at almost one third to one fifth of the funding as received by the IISc, or IIT's and even NIT's.  thus the height quotient of R&D at IT-BHU has earned it the No.1 slot in "Intellectual Capital".


The Institute has contributed significantly towards the development of Indian industries since independence.  Four of its departments Metallurgical Engineering, Electronics Engineering, Mining Engineering and chemical Engineering) are recognized by the Government of India as Center of Advanced studies.  Department of Metallurgical engineering was the firs CAS recognized engineering department of India.  Also the departments are supported under FIST SAP and DST schemes of government.  The various on going 65 projects in the Institute have funding to the tune of 12 crores.  Recently NSTEDB-DST has sanctioned an ambitious Technology Incubation Center to be setup by IT-BHU with a grant of around 10 crores.


Almost all the 10 main stream departments and the 3 Applied Sciences departments along with 3 Schools are involved in cutting edge R&D and are contributing to Strategic, Societal and Knowledge frontiers at a consistently high level.


The Institute currently has identified five Thrust areas for research are 

1. Materials science & Engineering 2. Energy Engineering 3. Environmental Engineering 4. Bio-Engineering and 5. Information & Communication Technology.


The Institute has show cased some very important technologies developed by it and which are fit to be adopted in the field; like Linear Induction Motor (LIM) for Railway Traction as it can revolutionize the Metro evolution in the country, due to its economy in capital investment as well as in the running costs.  Also some of the Technologies developed by Faculty of Metallurgy of IT-BHU have various important & pioneering contributions in ore processing, Red Mud handling, & Titanium or its alloy applications.  The Chemical and Bio-Chemical Engineering and Pharmaceutics Departments have come up with New Drugs and delivery methods.  The Electronics Engineering has the unique distinction of having High Power & mm- Wave Tube Center which is doing pioneering work for strategic & communication application of these devices in collaboration with DRDO and ISRO,  Power distribution & Control, Alternate Energy sources especially Hydrogen production.  Storage and transportation are other areas of Focus in the Institute.  Design and Modelling of High Speed Devices using VLSI Technology and Multi Core Processors for SW and HW development are under active investigation in Electronics & Computer Engineering departments.  The low cost housing technology from Civil Engineering department and long life optically active coating for CD & DVD applications from School of Materials Science are other notable technologies.


Not to forget the Societal mission of empowering and improving the QOL of rural population, IT-BHU is establishing knowledge delivery, Digital Literacy, and gaon Gyan Kendras, centers with the help of local educated youth especially in Vindhya regions covering four states of Eastern UP, MP, Chattisgarh and Bihar.  Thus the objective is to bring employment, self learning & growth, hygiene, and development through knowledge services in these areas as a model for further replication in other areas in the country.  This will help in taking India to a hunger, illiteracy and ignorance free Developed Nation by 202.
Life Sciences
A large number of highly competitive research programmes are being pursued in various Life Science Departments of the Faculty of Science. Some of the ongoing research areas are: i. Development of biosensors & biofertilisers, ii. regional Carbon budgeting and impact of CO2 on vegetation, iii. Cellular, molecular and parasite immunology, iv. ageing and age related disorders, v. genetic and physiological regulation of stress response, vi. genetic, epigenetic and hormonal regulation of development and differentiation, vii. genetics of cancers, cell signalling and DNA repair, viii. clinical and community genetics, ix. reproduction biology of chordates, x. fertility control and infertility, xi. Plant biotechnology and enzyme technology. 

Some of the research findings have made an impact on the contemporary knowledge in specific areas. They are as follows: i. identification and evaluation of new filarial antigens exclusive to this region, ii. Identification of medicinal plant-based immunomodulators, iii. technology development of blue green algal biofertilisers, iv. Novel role of noncoding RNA (hsr ro) and hsp60 gene in molecular regulation of stress response, v. role of catecholamine-like mediators in fish oocyte maturation, vi. Polymorphisms in the homocysteine pathway genes (e.g. MTHFR) increase susceptibility to Down syndrome, Cleft lip/palate and male infertility, and vii. expression of early onset Alzheimer disease genes is sex hormones induced. 

Some of these findings have the potential to be taken to the technology development stage, viz., diagnosis of filarial antigens and vaccine development, blue green algal biofertilisers, tools for microbial diversity assessment, micro-propagation of brahmi plants. Already, technology development and training of the rural farmers is being done for rain-water harvesting and charging of the ground water. The Centre of Environmental Science & Technology the faculty is developing a Biodiversity Park in the Rajiv Gandhi South Campus of the University. 

The molecular genetic and chromosomal diagnostic unit in the faculty of science performs diagnosis of chromosomal and genetic disorders. During the past few years more than 1500 cases have been tested for chromosomal defects. These include cases of Down syndrome, Klinefelter syndrome, Turner Syndrome, ambiguous genitalia, male infertility and recurrent pregnancy termination, chronic myeloid leukemia. Similarly, molecular diagnosis of thalassemia, sickle cell anemia, Duchenne muscular dystrophy, Huntington disease and fragile X-syndrome is carried out. This facility is the only of its kind in eastern Uttar Pradesh, Bihar and other nearby regions. 

One of the most remarkable technology development has been the successful growth of the eye limbal stem cells in tissue culture. The cultured cells are transplanted to the damaged cornea in the Ophthalmology Department, IMS. The transplantation has been successfully done in more than 25 patients with 90% success in recovery of vision. This technology has brought sight revival at nominal cost to the patient and is available in only 3-4 centres in India, but none in eastern Indian states. 
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