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SESSION-1

TARGETTED DRUG DELIVERY FOR SAFETY AND THERAPEUTIC OUTCOME/ TOXICITY ASSESSMENT

SS1-1

Liposomal drug delivery overcomes multi drug resistance (MDR)

Anil Tulpule

USC Department of Medicine

Los Angles, CA

The occurrence of MDR due to over expression of the MDR-1 gene product gp-170 is a major obstacle in the successful use of cytotoxic chemotherapy in various types of malignancies. 
Doxorubicin, an effective drug in the treatment of lymphoma is a substrate for gp-170. MDR-1 over expression is one of the reasons for lack of response to doxorubicin therapy. 

Liposomal delivery of doxorubicin overcomes MDR and enhances the activity of the drug in the treatment of lymphoma. 

SS1-2
Preclinical Safety Assessments:  How Are We Dealing with a Case-by-Case Approach for Biologics Development?

Christopher W. Stewart
MPI Research, Inc.

At first glance, biologics development appears to be a troubling task.  However, a closer look reveals the science behind the guidelines and the logistics of the approach. Many companies are adding biologic drug candidates to a pipeline where only small molecule candidates previously existed. Although more complexities exist within biologics development, the safety assessments still follow very predictable pathways. This seminar will compare and contrast safety program differences for preclinical biologics versus small molecules, as well as present real case opinions for how to approach biologics study designs.

SS1-3
Cardiovascular Toxicity of Environmental Tobacco Smoke in Mouse Models

C.G. Gairola
Graduate Center for Toxicology, University of Kentucky Medical Center, Lexington, Kentucky 40536
Exposure to environmental tobacco smoke (ETS) or passive smoking has been implicated in a number of adverse cardiovascular outcomes such as atherosclerosis and thrombosis. ETS is largely composed of sidestream cigarette smoke (SSCS) that is produced at the burning tip of cigarettes in between the puffs. Our past studies have shown that exposure of apoE-deficient mice to SSCS accelerates atherosclerosis as determined by measurement of the plaque area covering aortic intima and the amount of vessel wall cholesterol. To determine if lipoproteins are involved, we examined the effects of SSCS exposure on atherosclerotic lesion formation in a low density lipoprotein (LDL) receptor-deficient mouse model, which is known to possess a lipoprotein profile that is different from apoE-/- mice and resembles closer to humans.  Results showed an enhancement of atherogenesis by SSCS in LDL receptor-/- mice but unlike in apoE-/- mice, SSCS significantly increased plasma cholesterol of LDL receptor-/- mice. Dietary intervention with an antioxidant, Coenzyme Q10, significantly reduced spontaneous atherosclerosis but did not affect SSCS-mediated increase in lesions. To determine if renin-angiotensin system (RAS) plays a role in SSCS-mediated atherosclerosis, we produced AT1a-receptor -/- and +/+ mice in LDL-receptor-/- back ground and exposed them to SSCS. Plasma cholesterol levels were equally increased by SSCS in the AT1 receptor-/- and +/+ mice. However, deficiency of AT1a receptor dramatically decreased the atherosclerotic lesion size in both control and smoke-exposed mice. These results are consistent with AT1a receptor having a profound effect on atherogenesis promoted by hypercholesterolemia and cigarette smoke. Next, we measured platelet reactivity and the time to carotid artery occlusion following ferric chloride injury in control and smoke-exposed, wild type and apoE-deficient C57Bl mice. The results showed a significant increase in ADP-induced fibrinogen binding to platelets and shortened the time to thrombotic occlusion of the carotid artery in SSCS-mice. Administration of cangrelor, a direct acting P2Y12 inhibitor blunted both ex vivo fibrinogen binding and attenuated thrombosis in SSCS mice suggesting a role of platelet P2Y12 receptor in adverse consequences of smoke exposure. The effects of smoke exposure required a proatherosclerotic background since wild-type control and SSCS-exposed mice displayed similar fibrinogen binding and thrombotic occlusion times.. Taken together, these results clearly demonstrate deleterious cardiovascular effects of exposure to ETS. 

SESSION-2

CHALLENGES IN PRECLINICAL TOXICITY TESTING OF NOVEL PRODUCTS (GMO, GMF, STEM CELLS NANO MEDICINE ETC) AND TRADITIONAL PERPETRATIONS

SS2-1
Pre-clinical studies with monoisoamyl DMSA: 
a ray of hope for victims of chronic arsenic poisoning in india
S.J.S. Flora

Joint Director and Head, Division of Pharmacology and Toxicology, Defence Research and Development Establishment, Jhansi Road, Gwalior-474002, India

Chronic arsenic poisoning due to contaminated drinking water in many areas of Indo-Bangladesh has become a major international environmental health issue of major concern. This is world’s recent and perhaps the worst arsenic contamination of drinking water affecting approximately 38 million. Arsenic generally interferes with a number of body functions such as the skin, central nervous system, the haematopoietic system, liver and kidneys. Chelation therapy has been the basis for the medical treatment of arsenic poisoning. They have been used clinically as antidotes for acute and chronic poisoning. 2, 3-dimercaprol (BAL) has long been the mainstay of chelation therapy of arsenic poisoning. Meso 2, 3, -dimercaptosuccinic acid (DMSA) has been tried successfully in animals as well as in few cases of human arsenic poisoning. DMSA could be a safe and effective for treating arsenic poisoning. However, in a double blind, randomized controlled trial study conducted on few selected patients from arsenic affected West Bengal (India) regions with oral administration of DMSA suggested that DMSA was not effective in producing any clinical or biochemical benefits or any histo-pathological improvements of skin lesions. Sodium 2, 3-dimercaptopropane 1-sulfonate (DMPS) although known for its antidotal efficacy against mercury, it has been reported to be a reasonably effective drug for treating arsenic poisoning. An oral dose is effective against mild arsenic poisoning while no recommendation for treating chronic arsenic poisoning is available.  In a recently concluded experimental study, we provided an in vivo evidence of arsenic induced oxidative stress in number of major organs of arsenic exposed rats and that these effects can be mitigated by pharmacological intervention that encompasses combined treatment with N-acetylcysteine and DMSA. A large number of esters of DMSA have been synthesized for achieving optimal chelation as compared to DMSA.  These esters are mainly the mono and dimethyl esters of DMSA that have been studied experimentally. In order to make the compounds more lipophilic the carbon chain length of the parent DMSA was increased by controlled esterification with the corresponding alcohol (methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, isopentyl and hexyl). It has also been reported that these monoesters have a better potential in mobilizing arsenic from the tissues in mice. 

It is clear from above that we are still far away from having a safe, specific and effective drug for the treatment of arsenic poisoning. Further studies are needed in several basic research areas within the field of in vivo chelation of metals and call for studies on (a) Molecular mechanism of action of clinically important chelators, (b) intracellular and extra cellular chelation in relation to mobilization of aged metal deposits and the possible redistribution of toxic metal to sensitive organs as the brain, (c) Effect of metal chelators on bio-kinetics during continued exposure to metal, especially possible enhancement or reduction of intestinal metal uptake, (d) Combined chelation with lipophilic and hydrophilic chelators, which presently has a minimal clinical role, (e) Minimization of the mobilization of essential trace elements during long-term chelation, (f) Fetotoxic and teratogenic effects of chelators.
SS2-2
Role of heavy metal resistant lactobacillus as promising probiotics.
Raj K. Upreti

Biomembrane Toxicology, Indian Institute of Toxicology Research, M. G. Marg, Lucknow

Inadvertent intake of inorganic arsenic and chromium through drinking water and food causing their toxic insults is a major health problem. Intestinal bacteria play important regulatory roles on intestinal homeostasis and their loss is known to cause gastrointestinal (GI) disorders. Probiotic Lactobacilli resistance to arsenite and chromium-VI could possibly be an important factor for the perspective attenuation of GI-disorders caused by these toxic metals/metalloid. In the present study resistance of arsenite (up to 32ppm), Cr-VI (up to 64ppm), and arsenite plus Cr-VI (32ppm each) were developed under in vitro condition following chronological chronic exposures in Lactobacilli strains. Comparative studies on growth phase and various biochemical parameters of resistant strains showed similarities with their respective normal parent strains. The resistant strains were also found to be sensitive to various antibiotics. Studies showed that Cr-VI and As plus Cr-VI-resistant Lactobacilli strains were able to reduce toxic Cr-VI without accumulating chromium inside the cell. In order to evaluate possible synergistic effect of As-III and Cr-VI on intestinal epithelial cells, in situ rat intestinal loop incubation exposures were carried out. Results revealed that effects of arsenite plus Cr-VI in combination were similar to that of arsenite and Cr-VI alone exposures. Our findings indicate that in future these resistant probiotic Lactobacilli could be useful in the prophylactic interventions of arsenic and chromium GI-toxicity.  

SS2-3
Alternatives for Toxicity Studies

K.M Chacko, R. K Khandal, M.L Aggarwal, BinuBhat, A.K. Tiwari.

Shriram Institute for Industrial Research, 19, University Road, Delhi- 11 0007

The significance of toxicological studies can never be over emphasized especially in the present era of scientific developments leading to the introduction of not only the chemical but also the biological products. It has been an established regulatory practice to undertake toxicity studies on any new product before it is declared suitable for further technical trials in the case of pharmaceuticals, healthcare, personal care products and food products. In the case of agrochemicals and industrial chemicals result of toxicity studies are generally used as tool for determining the hazards and risk involved in the use of such products. 

Conventionally, laboratory animals are used for such toxicity studies. The adverse effects of the new products on the health factors of the laboratory animals have been guiding principle while decision-making about the safety of the material studied.

Because of the fact that such toxicity studies have to be exhaustive both statistically and otherwise, since it demands the use of several species and strains of laboratory animals.

No doubt that this can be allowed in the name of health care and well being of the society. It is not considered good by those who engage themselves for the cause of animals. This has resulted into a serious debate between those who are for and those who are against the use of animals for toxicity studies. The regulatory agencies all over the world have been taking cognizance of those who oppose the use of animals for this purpose, as a result it has become more and more difficult to get clearance /approvals for conducting studies involving usage of laboratory animals. In other words it also demands the alternative methodologies for the purpose. 

There have been scientific developments worldwide to develop the alternative techniques for toxicity studies like the in vitro studies which have been established by Organization for Economic Cooperation and Development (OECD) for regulatory use and which have now partly being replaced by the in vivo, notable among them are Skin absorption, Mutagenicity /Genotoxicity, Acute eye irritation and predictive toxicity. The development of alternative for Chronic / Carcinogenicity and reproduction toxicity studies can at present not be covered by in vitro methods and it is questionable whether this will be possible in the near future as such endpoints need the interplay of an complete organism. 

The present paper describes the evolution of modern methods of carrying out toxicity studies avoiding laboratory animals. The paper details out various aspects such as authenticity through validation etc. of alternative techniques. The paper also presents the path forward in the direction of avoiding laboratory animals for day-to-day studies pertaining to hazard identification, risk assessment and safety.
SESSION-3

TOXICOGENOMICS (IMPACT ON TOXICOLOGICAL STUDIES)

SS3-1
Does Spectroscopy have a future in toxicology? A unique approach!

Sunil-Datta Soni, Mark A. Zottola and A.A. Briemfield

US Army Medical Resarch, Instituite of chemical defense

3100 Ricketts Point Road, APG, MD 21010
New emphasis must be given to the existence of biomarkers and their potential role in understanding the mechanism of action of chemical warfare agents (CWAs).After a decade of research with an emphasis on genomics and proteomics, there has ben change in direction. There must be new analytical approaches to the study of biomarjers. One such technique that has been initiated at this instituite is the use of combined NMR/EPR (nuclear magnetic resonance and electron paramagnetic resonance). This approach has helped advance our understanding of the toxicology of sulfur mustard (HD).

To clarify this toxic process, we designed experiments to monitor changes in selected metabolic intermediates at a fundamental biochemical level. This was accomplished using NMR spectroscopy to study the behaviour of cyclic sulfonium ions arising from the internal cyclization of sulfur mustard and of their hydrolysis products. The results of these experiments are being used to interpret the experimental data from in vitro EPR experiments involving HD radicals and cytochrome P450 reductase.

One of the major challenges of this task is lowering the detection limits. Toxic events involving CWAs are frequently limited to either single incidences or to chronic exposure at extremely low levels of toxicant. A review of the challenges to the application of NMR and EPR techniques to this approach as well as plans to circumvent the inherent problems will be discussed.

SS3-2

Toxicoepigenetics
Y.R Ahuja
Dept. of Genetics & Molecular Medicine

Vasavi Medical & Research Centre

Hyderabad

Early embryonic development in humans starts with imprinting of maternal and paternal genetic components followed by programmed patterns of growth. In imprinting and patterning, epigenetic mechanisms are involved comprising mainly DNA methylation, histone modifications and non-coding RNAs. These epigenetic changes must be maintained through multiple mitotic divisions so that proper differentiation into different organs and tissues can take place. During the process of development, a remarkable feature of many regulatory pathways is that they can induce different effects in various tissues at different developmental times. Genomic studies in different organisms including humans have shown that complexity in biological systems arises not from the absolute number of genes, but from the differential combinations of genetic programs and the multiple ways in which these are regulated epigenetically during development, senescence and disease. Any disturbances in the epigenetic orchestra due to endogenous or exogenous environmental factors may have toxicoepigenetic consequences which may be hazardous to health. Since epigenetic modifications are reversible, the plasticity of the epigenome also has the potential to allow therapeutic options.

SESSION-4

FOOD TOXICOLOGY

SS4-1
Detection of Pathogens Using Advanced Methods
K. Nasaruddin1, Terresa Lehman2, V. Sudershan Rao3, Kalpagam Polasa3
1Bioserve Biotechnologies (India), Ltd Hyderabad India,  2BioServe Biotechnologies, Ltd., Beltsville, MD, 20705, 3National Institute of Nutrition, Hyderabad

Infectious diseases are one of the leading causes of death in this globalizing world.  It is imperative to provide effective diagnosis and treatment of diseases caused by new and re-emerging pathogens.  Detection methods must be rapid and sensitive since very low levels of pathogens may be capable of causing illness or disease. 

Culture-based methods used for microbial detection and identification are simple to use, relatively inexpensive. However, these methods are time-consuming for high-throughput testing and too tedious for analysis of samples with multiple organisms and provide little clinical information regarding the pathogen (e.g., antibiotic resistance genes, virulence factors, or strain subtype). DNA-based methods, such as polymerase chain reaction (PCR), RT PCR and Mass spectrometry overcome some these limitations since they are generally faster, high through put and can provide more information than culture-based methods. Rapid methods have potential uses in research, food safety, medical, agricultural, regulatory, public health, and industrial settings. 

Bioserve has developed PCR and RTPCR diagnostic kits for detection and species-specific identification of food and waterborne pathogens in collaboration with NIN Hyderabad. We are also working with mass spectrometry on design and validation of multiplexed assays for bacterial detection and differentiation using appropriate target DNA sequences for universally conserved regions, species-specific regions, drug resistance markers and virulence genes.  These optimized assays will accomplish detection levels at or below the biologically relevant dose of the respective pathogen. The ultimate long-term goals are (1) to produce diagnostic kits to enable detection and differentiation of multiple pathogens efficiently and accurately and (2) to provide a diagnostic service for testing of clinical, environmental and research samples for presence and typing of pathogens.
SS4-2

Pesticide Residues and Food Safety

H.S.Sandhu
Professor and Former Head

Dept. of Veterinary Pharmacology & Toxicology

College of Veterinary Science

Guru Angad Dev Veterinary and Animal Sciences University

Ludhiana – 141 004 (INDIA)

Pesticides are a heterogeneous group of substances used for preventing, destroying or repelling the pests. They are among the most widely used groups of chemicals in modern world and have provided immense benefits to mankind by contributing significantly in enhancing food production and improving health and nutrition. However, their massive and indiscriminate use in crop protection, food preservation, and insect pests’ control has led to acute or chronic poisoning incidents in humans, domestic animals and wild life, and resulted in widespread ecological adverse effects (Sandhu and Brar, 2009). Residues of pesticides in diet, in particular, have generated lot of interest in medical sciences because the consumers continuously exposed to low levels of these harmful chemicals suffer from numerous unexplained ailments. Pesticides fall into numerous chemical classes such as insecticides, herbicides, fungicides and rodenticides, which have widely different biological activities and thus differing potential to produce adverse effects in animals.

Sources of Pesticide Residues 
Pesticide residue is any substance or substances in food, feed or environment resulting from the use of a pesticide. It also includes any specific derivatives such as degradation and conversion products or metabolites. Pesticides find their way into food and feed products in a variety of ways. They may be directly used by farmers in field to control the growth of weeds, to prevent crop damage by insects, rodents and molds and occasionally as plant regulators. They are also used on food crops after harvest to prolong their storage life. Indirect application of pesticides via contaminated soil or water may also end up in food supply and result in residues (Singh and Battu, 2008). The use of pesticides on fodder crops or crops used for animal feed often result in residues in food stuffs of animal origin. Pesticides used on animal farms to control insect pests or as ectoparasiticides on animals may also find their way in or on foods. Polluted air, airborne drift from commercial applications, atmospheric fall out, public health usage, household use of empty pesticide containers, etc. are other sources of pesticide residues in food stuffs. Some pesticides, even though no longer used, persist and remain in the environment and food chain due to their stable nature and biomagnification. Residues of such pesticides come from the fish and other aquatic animals that live in contaminated waters. 

 Factors affecting Pesticide Residues

Several factors regulate the presence of pesticide residues in food stuffs.  Pesticides which are highly lipid soluble and slowly biotransformed have tendency to remain in body tissues. The remarkable biological persistence combined with the great lipophilicity has led to accumulation of organochlorine insecticides’ residues in food chain and in human adipose tissues (Sandhu and Brar, 2009). Type of formulation favouring adherence of pesticides to the plant tissues may enhance their retention time.  Larger dose and frequent and repeated application on plants also favour the longer presence of pesticides in plant and animal tissues (Rozman et al., 2001).  Shorter intervals between their applications are important contributing factor towards pesticide residues.  The frequent and indiscriminate use of some insecticides in agriculture and contamination of ecosystem has led to their accumulation by organisms of the food chain and upward biomagnification of residues.  The type of crops and their pesticide retention capacity determine the extent of residues level.  Several environmental conditions favour more absorption and retention of pesticide in plants as well as in animals.

Reasons for concern about Pesticide Residues

Pesticides are biological poisons intended to destroy all forms of life. They were originally designed and used as chemical warfare in World War II, but subsequently found use as agrochemicals and have now become an integral part of agriculture. Though modern pesticides have been designed to selectively kill pests, yet they are not very selective and result in poisonings in many non-target species including man and domestic animals (Echobichon, 1996). In addition to causing acute toxicity and fatality, repeated low-level exposure to these chemicals have potential to cause long-term adverse effects that can greatly increase the risk of diseases, some of which could severely compromise the health. Blood disorders (anemia, defective blood coagulation), brain and nerve damage, paralysis, jaundice and hepatic fibrosis, allergenic sensitization, emphysema, asthma, kidney problems, cancer, genetic disorders, birth defects, miscarriage, impotence, and infertility or sterility are often associated with low residual level of pesticides in food products (Echobichon, 1996; Gold et al, 2001). In animals, interrupted oestrus cycle, decreased weight gain, decreased appetite, decreased milk production or reproductive problems can be co-related with continues low level exposure of pesticides (Tiemann, 2008). Birds of prey, especially aquatic predators (e.g. bald eagle) exposed to some pesticides of organochlorine group may show thinning of egg shells and decreased hatchability.  In recent times, residual level of pesticides, beside other causes, are suggested to have caused extinction of vultures and decreased population of sparrows. Endocrine disruption due to pesticide residues in ecosystem leading to extinction of several species of lower animals and malformation of many others is the more recent addition to the long list of adverse effects of pesticides. 
Regulation of Pesticide Use
Before a new pesticide can be sold for use on a farm, it has to be "Registered" for agricultural use. The registration process involves a careful consideration by regulatory bodies of possible health effects from the pesticide. A tolerance level (Maximum Residue Limit, MRL) for all pesticides is set and residue levels below the tolerance levels are allowed. The MRL acts as a guide or warning to the grower, helps in initiating  actions to eliminate the hazards, facilitates in International trade and gives a positive assurance to the consumers. In India, the Central Insecticide Board, under the Ministry of Agriculture, vide Insecticide Act 1968, is responsible for Registration of Pesticides and the Pesticide Residue Sub-committee, under the Ministry of Health, vide Prevention of Food Adulteration Act 1954, sets the MRLs for pesticides (Singh and Battu, 2008).  In the United States (US), the Environmental Protection Agency (EPA) registers (i.e., approves) the use of pesticides and establishes tolerance level for pesticides, Food and Drug Administration (FDA) monitors the levels of pesticides in raw agricultural produce, fish, dairy products and processed foods, and the Food Safety and Inspection Service (FSIS) of USDA monitors pesticide residues in meat and certain egg and poultry products (US Food and Drug Administration, 2009). A US delegation consisting of US Department of Agriculture (USDA), EPA and FDA representatives actively participates in setting the International Limits that are similar to tolerance levels for pesticide residues in food that is traded globally (Gandhi and Snedeker, 1999). Various regulatory bodies while setting the standards and monitoring the pesticide residues often consider the pesticide exposure through food, drinking water, and home use. So far, the EPA has set tolerances for about 400 different pesticides; since a pesticide may be used on many different crops there are about 9,700 tolerances in effect. Some pesticides are no longer permitted for use because of their long-term effects or cancer-causing potential. Unfortunately, some residues, even above MRLs, are unavoidable and continue to be found in food and body tissues because a few long lasting pesticides (e.g. organochlorines) still persist in the environment many years after their use has been stopped.

Management of Pesticide Residues

Pesticide residues in food items can be minimized by following good farm practices and adopting proper strategies to reduce pesticide use in agriculture. The farmers should be thoroughly educated for the adverse effects of pesticides on health and encouraged for adoption of good agricultural practices. The pesticides should be used in agriculture, public health, veterinary and household practices only when absolutely necessary. Wherever possible, non-chemical methods of pest control should be preferred. Some crops are naturally more resistant to pests and adapt themselves well to organic production methods without the use of any synthetic chemicals. If become necessary, preference should be given to those pesticides which have less persistence in plants and hence less chances of residual levels in plants and animal tissues. All pesticides must be applied at recommended dosages keeping in mind their adverse effects and MRLs. As most of the pesticides have recommended waiting period on crops, vegetables and fruits, these should be followed strictly before harvesting the crops. The ripe fruits and vegetables should be plucked before application of pesticides. Thorough washing of agricultural produce before it is brought to market, discouraging giving cosmetic looks to vegetables and fruits, and avoiding irrigation of crops with water contaminated with industrial effluents and sewage considerably reduces the pesticide residues. The consumers should also be educated regarding harmful effects of pesticides and advised to buy agricultural produce only from reliable sources. Use of off-season vegetables and fruits should be discouraged as they contain more pesticide residues. Thorough washing, removal of wrapper leaves and trimming and peeling of fruits and vegetables before use can further minimize chances of residual levels (California Department of Pesticide Regulation, 2009). If a marketed food is found to have levels of the pesticide higher than recommended tolerance levels, the regulatory officials must remove the food and destroy it.
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Insilico Approaches for Toxicity Compliances
Renjith Paulose
Systems Biology Worldwide

401, Beta 1, Gigaspace, Viman Nagar

Pune – 411014, India

Understanding the toxicity profile of small molecules is one of the most important stage in developing  pharmaceuticals, agrochemicals, perfumes, and other chemicals. Here we introduce a new insilico approach of toxicity prediction used by ONTOMINETM, a US-patent pending software that predicts biological activity along with toxicity and side-effects. Toxicity predictions include Teratogenicity, Neurotoxicity, Carcinogenicity, Cytotoxicity, Hematotoxicity, Immunotoxicity, Hepatotoxicity, longQT, skin irritancy and many others.

We chose few well known pharmaceutical & non-pharmaceutical molecules whose toxicity profiles are known. Isotretinoin, Cocaine are few among in the group of molecules taken for testing their Teratogenicity, Cerivastatin for Nephrotoxicity, Methadone for LongQT effect, Melamine (non-pharmaceutical) for Carcinogenicity and many more.  ONTOMINE-PLATFORM 1.0TM is used for toxicity prediction which transforms 2D structural information of molecules to a hierarchical schema of functional groups. It discovers patterns in the related schema and predicts biological activity along with toxicity & side-effects, using rules inferred from analyzing the patterns. ONTOMINETM shows more than 80% accuracy in identifying a particular toxicity for molecules which are indeed toxic at that endpoint. Predicted results correlate with the molecules' observed toxicity profile. Several examples of pharmaceutical, non-pharmaceutical molecules will be presented during the talk.

In addition to these toxicity endpoints, drug targets are also predicted. Thus a relationship between activity at the drug target level and toxicity endpoints can be studied for further clues. This facilitates both genomic, proteomic and in-vitro, in-vivo studies for better characterizing toxicity. Usefulness of such an integrated approach in REACH, FDA, OECD compliance will be briefly mentioned.

SS4-4
Trans free alternatives: opportunities and challenges

R. B. N. Prasad

Head, Centre for Lipid Research,

Indian instituite of chemical Technology, Hyderabad- 560 007

The unsaturated fatty acids present in the natural oils and fats are in cis configuration. Partial hydrogenation of vegetable oils is the major source of trans fats in food products. The trans fat content of hydrogenated fats varies from 10 to 40 % based upon the extent of hydrogenation and hydrogenation condition. Minor amounts of trans fats also form under the deodorization conditions of vegetable oil refining. As the link between the intake of trans fatty acids and the occurance of heart disease in the form of arteriosclerotic diseases and also several other diseases has already been established, food industry is exploring the possibilities for the development of trans- free alternatives. The presentation covers the recent research trends in this direction for the production of trans free fats with required oxidative stability and solid fat functionality. 
SESSION-5

ALTERNATIVE Vs. CONVENTIONAL TEST SYSTEMS FOR TOXICOLOGICAL EVALUATION OF COMPOUNDS
SS5-1

Development of Centchroman (Ormeloxifene) as an Antineoplastic Agent
Anil. K. Balapure 

CDRI, Lucknow 226001

Breast Cancer continues to be a matter of global concern with increasing number of cases in India too. Despite much progress in this area, the choice of antineoplastic agent somehow centers on Tamoxifen for both estrogen receptor positive and negative types of breast cancer. The finding of Centchroman (Ormeloxifene) as an alternative to Tamoxifen for the management of the disease is a good option which needs exploration. Centchroman was developed at this Institute and is being marketed as an antiimplantation contraceptive since 1992.

The development of Centchroman and possibly other antineoplastic agents is a process involving both enormous time and finances. This therefore calls for refinement of the methods for the primary screening of ligands with possible antineoplastic antiestrogenic potential in large numbers. In vitro cell culture based methods offer an ideal choice for carrying out large scale evaluation and fishing out possible ‘hits’ for subsequent in vivo studies.

The first and the most important aspect of the search for a new antineoplastic agent involves conducting the Cytotoxicity Assay for which Sulforhodamine Assay is widely recommended. This involves titrating out the ‘IC50’ of the compound under assay for which estrogen receptor positive MCF-7 Human Breast Cancer Cell Line offers a choice which was found to be 10µM for Centchroman employing Tamoxifen as a standard. Once this was accomplished, the next task involved screening of the drug against a host of transformed and non-transformed cancer cell lines. In addition, the drug was also tested against hPGF Human Periodontal Fibroblast Cell Line developed by our lab. This was followed by several assays including the cell-cycle studies, presence and absence of Caspases for mediating apoptosis or programmed cell death. The studies were also carried out with estrogen receptor negative cell line such as MDA MB231 for checking the efficacy of the drug under study. It was found that the drug Cenchroman was able to promote the apoptosis and thereby exert the antineoplastic effect. Our studies therefore provide the basis of molecular mechanism of the drug which is in advanced stages of PhaseIII/IV of clinical trials. 

SS5-2
Alternative Versus Conventional Test Systems for Toxicological Evaluation of Compounds

K. Madhavan Nair and P. Raghu

Micronutrient Research, National Institute of Nutrition

Indian Council of Medical Research, Hyderabad-500604

Current in vivo toxicity methods are based on behavioral and sensory perturbations coupled with routine blood chemistry and histopathological investigations in animals. In spite of the empirical usefulness of these tests, they are not always sensitive enough and do not provide information on potential mechanisms of toxicity. In recent years, there has been much progress in the development of experimental animal models that are thought to be similar to the disease to be treated in humans. These animal models include spontaneous/experimental models, disease models or transgenic models. These models may provide further insight not only in determining the pharmacological action of the product, pharmacokinetics and dosimetry but may also be useful in the determination of safety. In general these methods are time consuming, expensive and often rather complex to perform. One way to meet the need for more powerful and comprehensive tests is to study in specific animal and human- based in vitro cell types including of the brain and to derive generalized mechanisms of action of the toxicants. The most widely used mammalian cell lines related to human exposure are human intestinal epithelial barrier (Caco-2 cell lines), human alveolar basal epithelial cells (A549), dog kidney cell lines (MDCK), hepatocellular carcinoma (HepG2); human peripheral blood mononuclear cell (PBMC). Screening of pharmacological compounds for their bioactivity is largely influenced by many factors, especially the absorbability and bioavailability and Caco 2 cell line is a useful model. Behavior of the test compound in culture media, uptake, intracellular distribution and interaction with bio-molecules are used as markers using advanced radio-analytical techniques are useful for assessing uptake and intracellular distribution. Cytotoxicity is investigated by mitochondria integrity and staining methods. Immunotoxicity and genotoxicity potential are tested in in vitro using human PBMC. Carcinogenic potential is assessed by immortalized mouse fibroblast Balb/3T3 cell line. Trans-epithelial electrical resistance and epithelial adsorption are considered to be the specific end points for organ toxicity with specific cell lines such as Caco-2, MDCK and PBMC. Additionally, toxic kinetic models are to be developed in order to give a rough account for the whole absorption, distribution, metabolism, excretion (ADME) process including the blood–brain barrier (BBB). However, it is important to establish relationship between the toxicological tests in vivo and that in vitro, known as an 'in vitro-in vivo correlation'. This will ensure reduction in the number of animal studies required, assist in setting meaningful in vitro toxicity specifications and speed up the process of product development. 

SS5-2

Novel Test Systems in Toxicology
S. Harinarayana Rao, Ashish Mehta and Anish S Majumdar
Reliance Life Sciences Pvt Ltd, Navi Mumbai
Conventional laboratory animals are being used extensively for toxicological evaluation of new chemical entities. Biotechnology derived products have revolutionized the use of animals for toxicological evaluation. Unlike small molecules, biological products need specific receptors for exerting their therapeutic nature. Often biotechnology products are species specific, particularly monoclonal antibodies. Most of the mammalian systems do not have receptor binding sites for certain human therapeutic proteins.The advent of transgenic technology has resulted in generation of transgenic and Knockout mice. Usage of transgenic rasH2 and p53 Knockout mice has considerably reduced the duration of carcinogenicity studies. FDA/CDER accepts the use of these genetically manipulated mice for genotoxicity and carcinogenicity studies. Further, C.elegans and Zebrafish are excellent models for high throughput screening. Annexure VII-IX of chemical registration under REACH requires toxicology screening in earthworm, daphnia and fish.EST (Embryonic stem cell toxicity) is a validated system for preclinical safety analysis of embryo toxicity. EST is an in vitro alternative for segment II developmental toxicity. Currently mouse embryonic cell line D3, mouse fibroblast cell line 3T3 and micro mass test are used for assessing in vitro embryo toxicity. We have demonstrated a proof of concept using human embryonic stem cells (hES) as a model system to screen for embryo toxic properties of drugs. The cytotoxic assays and gene expression analysis of the study indicated that hES cells could serve as a reliable, sensitive and robust method to assess embryo toxic potential of test compounds.
SESSION-6

CURRENT TRENDS IN TOXICOLOGY EVALUATION OF PHARMACEUTICALS
SS6-1

In-Vitro Cardiac Risk Assessment - Prediction of Torsades de Pointes (TdP) in Man

A. Sankaranarayanan

Vivo Bio Tech Ltd, Hyderabad

Drug induced QT prolongation and torsades de pointes are of increasing public health problems. An amazing variety of drugs - anti-arrhythmics, anti-histamines, anti-fungals, anti-malarials, tricylic antidepressants etc., have been shown to have this property and many have been withdrawn from the market. This has also led to interesting developments in pre-clinical safety assessment of new drugs. The introduction of acute functional assessments in addition to chronic effects like, histopathological changes has been aimed at protecting clinical trial subjects from life-threatening cardiovascular, respiratory, CNS and other adverse effects. However, prediction of cardiovascular risks in the form of arrhythmias is one of the toughest challenges in new drug discovery and development. Though various proarrhythmia models have been devised and claimed to correlate with clinical outcomes, the ability of these models in predicting the proarrhythmic potential of the new chemical entities (NCEs) needs careful consideration. NCEs that have pro-arrhythmic tendencies inhibit the human ether-a-go-go-related gene (hERG) – mediated potassium channels and precipitate a characteristic arrhythmia – the torsades de pointes (TdP). Hence, routine testing for effects on hERG channels in discovery programs has become a standard over the past few years. There are a variety of methods available for this purpose - competitive binding assays, rubidium flux assays, voltage sensitive fluorescent dye based assays and most recently, automated patchclamping systems. However, manual patch-clamp studies using Xenopus oocytes, heterologous cell systems (HEK 293 cells and CHO cells), and isolated ventricular cardiomyocytes are considered the gold standard for assessing hERG channel activity. At the myocardial action potential level, drugs with pro-arrhythmic tendencies affect the ventricular repolarization and thereby increase the QT interval in the ECG. The ability of these drugs to inhibit hERG channel activity is considered to be the basis for the QT prolongation. However, it is known that there are potent hERG channel blockers that do not increase the QT interval. This paradox is due to the fact that the configuration of myocardial action potential is the net result of the action of the test molecule on a variety of ion channels and activity at one channel can be masked by action at others. Effect of drugs on action potentials is measured by using, isolated ventricular myocytes, purkinje fibers, papillary muscles or Langendorff preparations. From the regulatory and ethical perspective, the refinement of the cardiovascular in-vitro models and their study design can bring out substantial improvement of the quality of the data and reduce the number of animals used in safety assessment. The above in-vitro strategies of cardiovascular risk assessment in early drug discovery and development shall be discussed.
SS6-2

Toxicity Testing of Medical Implants and Biomaterials 

Mohanan. P.V

Toxicology Division, BMT Wing

Sree Chitra Tirunal Institute for Medical Sciences and Technology

Thiruvananthapuram, Kerala

The term ‘medical device’ may conjure up visions of complex, highly technical equipment used in acute hospital care. The ISO 10993 is concerned with the safety in use of medical devices and materials and is intended to assess the biological response, as a part of the overall evaluation and development of devices. The first consideration for the selection of materials to be used for the fabrication of device is that, it should be fit for the purpose having regard to the characteristics and properties of the material, which include chemical, toxicological, physical, morphological and mechanical properties. 

The ISO 10993-1 document divides medical devices into three main categories: surface devices, externally communicating devices and implant devices. Each category is further divided into subcategories according to the type of contact to which the patient is exposed. The toxicity evaluation of medical devices depends on the material used in the device, the intended body contact and the duration of contact.

The objective of the pre-clinical toxicity evaluation of materials, intended for the fabrication of medical devices, is to investigate the potential biological hazards by careful observations for unexpected adverse reactions or events in humans during clinical use of the medical devices. All the appropriate toxicity evaluations should be considered for each and every materials and final product, but this does not imply that, testing for all potential biological hazards will be necessary. Due to the diversity of medical devices, it is recognized that not all the tests identified in a category will be necessary or practical for any given device. It is indispensable for testing that each device shall be considered on its own merits. 

SS6-4

Considerations for preclinical drug safety assessment in India: A pharmaceutical industry perspective

Jatinder Singh

Drug Safety Research & Development, Pfizer, Groton, CT, USA.

Overall objective: foster preclinical drug safety assessment in India

Scope of objective: preclinical toxicology and preclinical regulatory review

India is a leader in the global emerging markets.  Enhancing preclinical safety assessment capabilities in India will support mutual objectives of establishing self-sustaining “Asia for Asia” drug development in India.  Key considerations are CRO capacity building and GLP compliance, and Indian regulatory harmonization with international bodies.  Continued teamwork with key stakeholders (KOLs, regulators, CROs) will facilitate preclinical drug development in India.

SS6-5

Regulatory Issues in Pre-Clinical Evaluation of rDNA Products for Therapeutic Use

B. Sesikiran

Director, National Institute of Nutrition

Indian Council of Medical Research, Hyderabad-500604

The present day pharmaceuticals are mostly large molecules which include growth factors, monoclonal antibodies, vaccines, receptor anti bodies etc which are products of recombinant DNA technology. The standard pre clinical toxicology like the schedule Y may not be relevant. This is because they are so human and target specific that they will neither have any efficacy nor have any toxicity in a animal model where the drug does not bind anywhere. Use of cell systems, transgenic and knock out animal models or homologous animal specific therapeutic equivalents may be needed in future .Another issue which needs to be addressed is that no two products may be alike. Every pre clinical protocol has to be designed on the molecular mechanisms of action, the pharmacokinetics, the efficacy models. Two species and two routes though well accepted will not be necessary if only one species shows efficacy. Biologically similar products are treated in a different manner and limited studies are being approved if the similarity is demonstrated both in terms of product as well as process. Such studies are called as bridging studies and the EMEA guidelines are most appropriate. The basis of biopharmaceutical pre clinical evaluation protocols is the ICH S6 guidelines which are even adapted by the USFDA. We need to follow these as a modification of the schedule Y in future.
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Assessment of liver protein profile after oral administration of Semecarpus anacardium Pericarp oil in albino rat
1Choudhari C.V. and 2Deshmukh, P.B.
1Dept Chemistry, 2Dept. Zoology

Science College, Nanded (431 605) Maharashtra

Semecarpus anacardium Linn. (family: anacardiaceae) is well known  medicinal plant used in ayurveda  to treat various diseases or disorders. Indiscriminate use cause adverse effects. Present work is an attempt to find the effect of Semecarpus anacardium pericarp oil extract on profile of liver proteins in albino rats of either sex after oral treatment me alongwith food. Albino rats (Wistar strain, 100-120 gm bwt) were orally treated with  pericarp oil extract in groundnut oil (vehicle). LD50 was found 1gm/kg bwt. The study was conducted at two levels acute and subchronic. Nine groups of animals were treated with three sub lethal doses (250mg,500mg, 750mg/ kg bwt) for 1, 4 and 7 days. Ten groups were treated with two sub sub lethal doses 83.33mg,166.66mg /kg b wt) for 1,4,7,14 and 21 days . One group was maintained as control. After desired period liver samples were collected and total proteins were determined. All observations were compared with control group. Results showed significantly increased level of total proteins in treated animals. Remarkable rise in liver proteins after exposure led to pathological conditions in experimental animals. 

Key words:   Semecarpus anacardium, pericarp oil, albino rat, toxicity, liver proteins

FCOP1 – 2
Cytostatic activity of Ixora coccinea on HeLa cells induced via apoptogenic signaling pathway
Sumathy H, Ranju V, Sathya S, Saravana Babu C, Vijayalakshmi K
Department of Biochemistry, Bharathi Women's College, Chennai.

Centre for Toxicology and Developmental Research (CEFT),

Sri Ramachandra University, Chennai.

Apoptosis or programmed cell death plays important role in cellular homeostasis between cell division and cell death in eukaryotes. The present investigation unravels the cytostatic and apopotogenic potential of petroleum ether (PICF), ethyl acetate (EICF) and methanolic (MICF) fractions of Ixora coccinea flower extracts in human cervical cancer cells (HeLa). Cytostatic activity was determined by MTT assay. Apoptotic induction was characterized with the changes in cell morphology, DNA fragmentation and chromatin condensation by fluorescence microscopy technique. Protein expression of Bcl-2, Bax, cytochrome C and caspase-3 by western blot analysis abet to establish the influence of PICF, EICF and MICF on downstream signaling pathways leading to apoptotic mode of cell death. Results of the present investigation unraveled interesting findings on the the molecular mechanism of PICF, EICF and MICF on apoptogenic induction in HeLa cells. The data shows that identification of lead(s) from Ixora' coccinea might be promising chemotherapeutic agent(s) for cervical cancer.
FCOP1 – 3
Cancer pathogenesis due to xenoestrogens of environments and food contaminations
Govind Pandey
Rinder Pest, (Govt. Animal Husbandry / Veterinary Department), Jabalpur Division, Jabalpur, M.P., India

Several reports indicate that environments and food contaminations including therapeutic agents, viz. antibiotics, antihypertensive drugs and oestrogenic endocrine disruptors (as xenoestrogens), may lead to the growth of many cancers. Oestrogens and their metabolites are involved in the pathogenesis of cancers of breast, uterus, ovary, pituitary gland, testicle, liver, kidney and bone marrow. Xenoestrogens or xenobiotic chemicals that can cause cancer include polychlorinated biphenyl congeners, pesticides (e.g., dieldrin, endosulfan and pentachlorophenol), food-related mycotoxin zearalenone and its derivatives, ultraviolet screen, 3-(4-methylbenzyliden)-camphor, some metals (e.g. cadmium), fungicides (e.g. fenarimol, procymidone and vinclozolin), algicides (e.g. triphenyltin), oestrogens, retinoids, pyrethroid insecticides (e.g. sumithrin), pentachlorophenol, β-hexachlorocyclohexane and others (e.g. atrazine, DDT, hexachlorophene and toxaphene). Diet has influence on cancer development, and several compounds, either present as dietary components or contaminants or formed during food processing, can play a role in cancer risk. All these can adversely interfere with the physiological functions of oestrogens; mediate the hormonal responses by binding to oestrogen receptors; interact with steroid hormone binding proteins; inhibit oestrogen synthesis; and overall can interact with enzyme systems to modulate the oestrogen metabolism. 

FCOP1 – 4

Protection against Butylparaben-induced Cytotoxicity by Ocimum sanctum extract
Komal, S. and Verma, R. J.
Department of Zoology, University School of Sciences, Gujarat University,

 Ahmedabad - 380 009, India.
Butylparaben belongs to the class of commonly used preservatives – Parabens which are used primarily in pharmaceutical and cosmetic industries as well as some of the food products. The present study was an attempt to evaluate cytotoxic effects of butylparaben on human erythrocytes and its amelioration by Ocimum sanctum (basil) extract. The morphological changes and the extent of hemolysis were studied using different concentrations of butylparaben as well as Ocimum sanctum, a plant having wide spectrum of pharmaceutical properties. The results indicated that addition of butylparaben in the incubation medium caused significant increase in hemolysis. Morphological changes included abnormal shape and size of cells, rupturing of cell membrane and leaking of the content from the cell. Butylparaben caused a significant elevation in the formation of lipid peroxyl free radicals, suggesting its role as a free radical generator causing oxidative stress. The effect was found to be concentration dependant. Addition of O. sanctum extract along with butylparaben significantly ameliorated butylparaben-induced hemolysis. The effect was concentration dependant. O. sanctum was also found to reduce lipid peroxidation at very low concentration. The protective effect was found to be associated with the high antioxidative potential of the plant extract. It is concluded that O. sanctum can be used to combat butylparaben induced cytotoxicity.  

FCOP1 – 5

Ameliorative potential of Rubia cordifolia hydro alcoholic root extract and Ascorbic acid against lead nitrate induced oxidative damage in male Swiss albino mice
Sharma V

Department of Bioscience and Biotechnology, Banasthali University, District Tonk, Banasthali-304022, Rajasthan, India.
To investigate the ability of the Rubia cord'rfolia to scavenge free radical generated during lead intoxication.Thirty six male swiss albino mice were randomly divided into 2 groups of 6 and 24 mice. The groups were as follows; Group I- Control; Group II- Lead treated (2 mg/ kg body weight, i.p.) for 28 days; Group II was further divided into 4 subgroups and treated for 20 days: Group II A- Rubia cordifolia (50 mg/ kg body weight); Group II B-Rubia cordifolia (100 mg/ kg body weight); Group !l C- Ascorbic acid (50 mg/ kg body weight); Group II D- Ascorbic acid (100 mg/ kg body weight). The tissue samples (liver and kidney) were collected at the end of the experimental period for oxidative stress parameters.The results indicated that animals subjected to lead nitrate showed significant increase (p<0.05) in hepatic and renal lead concentration. Significant increase in lipid peroxidation (LPO) and significant decrease in superoxide dismutase (SOD) and catalase (CAT) levels were also observed. These influences of lead were prevented by administration of Rubia cordifolia root extract and the effects were comparable with that of the Ascorbic acid. The results lead us to conclude that post exposure treatment of Rubia cordifolia and Ascorbic acid protects against lead induced oxidative stress to some extent.
Key words: Rubia cordifolia, lead, hepatic effect, oxidative stress.
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Evaluation of safety profiles of Siddha metalic preparation Idivallathi mezhugu in rats
Kusu Susan Cyriac, Pawar S. D., Gaidhani S. N., T. Anandan and Lavekar G. S.

Department of Pharmacology,  Central Research Institute for Siddha,

Arumbakkam, Chennai-600106

The present aim was to study the 90 days repeated dose toxicity of Siddha formulation Idivallathi mezhugu. Twenty four Wistar Albino rats of 6-8 weeks old were selected and grouped into four comprising of six animals each. Group I, II, III were administered with the drug idivallathi mezhugu with Therapeutic Dose, Medium and Highest dose, respectively, and IV group was served as vehicle control. Animals were exposed to the test compound through oral route once daily and were observed for various parameters for 90 days repeated dose toxicity study. Hematology, Biochemical analysis, gross necropsy and histopathology of organs were done at the end of experiment. Mercury content of the serum and vital organs were estimated using Atomic absorption spectrometer. The results showed no pre-terminal deaths, no significant treatment related effect on food intake, body weight, clinical signs or behavioral activity etc. Biochemical parameters showed significant changes in different groups. Hematological parameters were found to be with in the normal range. Therapeutic group showed no abnormal changes in the histopathological studies, but the medium and highest doses had shown significant microscopic changes. The amount of mercury in the organs of the entire three treatment group was with in the normal permissible limit. The study suggests no specific abnormalities in clinical, biochemical, hematological, histopathological profiles and mercury content of organs in rats exposed to the test compounds at therapeutic dose. 

FCOP1 – 7

Evaluation of antimutagenic potential of green tea leaves extract on restraint stressed rats by erythrocyte alterations and micronucleus test
M. Faisal Siddiqui1,3, Imrana Tabassum2, 3, Zeba N. Siddiqui2 Anjum Ara1 and Shamim J. Rizvi3
1Section of Genetics, Department of Zoology, 2Department of Chemistry, 3Interdisciplinary Brain Research Centre, J.N. medical College, Aligarh Muslim University, Aligarh –202002 (U.P.) India.
Green tea (Camellia sinensis), a shrub native to the mountainous southwest region of China is well-known for its biomedical properties, however, its antimutagenic effects in the mammalian systems are still required. The present work is therefore, focused on possible antimutagenic potential of aqueous extract of C. sinensis leaves evaluated on the clastogenicity induced by restraint stress 3hrs/day for 6 days in Rattus norvegicus by cytogenetic end points: micronucleus (MN) erythrocytes alteration (EA) test. The micronucleus test (MNT) in rat bone marrow erythrocytes has increasingly been used to detect the genotoxic effects of physical and chemical stress, and its frequency is considered to reflect the genotoxic damage to cells, mainly the chromosomes. Besides, morphologically altered erythrocyte is taken as an index of cytotoxicity. Both parameters were used in the present study by physical restraint stress for genotoxic and cytotoxic endpoints. The study was carried out by an in vivo method on bone marrow cells of Swiss albino rat, R. norvegicus using three hours restraint stress daily (after 24 hrs) for six days. Cytogenetic preparations were made by Giemsa-staining technique. the mean frequency of MN and altered cells were significantly reduced the percentage of cytogenetic and cytotoxic damage by the post-administration of C. sinensis (100mg/kg) for five consecutive days, respectively. Results of present study suggest that the C. sinensis aqueous leaves extract reveal strong antimutagenic action in rat, which could be further contribute to study and its benefit in human health.  
Keywords: Micronucleus, erythrocyte alteration, restraint stress, C. sinensis, antimutagenicity
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Dermal irritation study of an epilator cream in rabbits
K. Jayakumar, K. Mohan, B. H. Pavithra, M. D. Bayer, R. Padol Amol and R. Nirmala

Department of Veterinary Pharmacology and Toxicology

Veterinary College, KVAFSU, Hebbal, Bangalore – 560 024

An irritation test was performed to assess irritancy potential of Veet(, an epilator cream containing ingredients potassium thioglycolate, calcium hydroxide and Aloe barbadensis used for cosmetic purpose in humans. Albino rabbits were studied as test subjects, as specified in the OECD 404 as an appropriate animal model for evaluating potential for skin irritants. New Zealand White rabbits free from irritation or other dermatological lesions that could interfere with the test were chosen for this study. The dorsal area of the animals were clipped free of fur with an electric clipper at least 24 hours prior to application of test sample, approximately 500 mg of epilator cream was uniformly spread across the clipped area. The area applied with epilator was covered with a non irritant plastic material and was secured in situ by an adhesive tape fastened around the abdomen. The area applied with epilator was observed for signs of erythema, oedema and eschar formation and the responses were scored initially at 60 minutes later at 24, 48 and 72 hours after patch removal. The skin area of rabbits exposed to the epilator cream revealed appearance of mild erythema and absence of oedema after 24 hours post exposure. However, epilator cream did not potentially cause significant skin irritation in the acute irritation test using rabbit model. Thus, it was concluded that the epilator cream had no significant irritant action on skin of humans.

Key Words: Epilator cream, Dermal irritation, Rabbits, Erythema
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Clinico-diagnostic Assessment of nephrosis in goats induced by mercuric chloride intoxication
N N Pandey
Principal Scientist (Veterinary Medicine) & Coordinator,

Referral Veterinary Polyclinic,

Indian Veterinary Research Institute, Izatnagar. UP-243122

Suitable models of nephrosis in goats was produced by l/V mercuric chloride administration either as single injection @ 1.5 mg/Kg b. wt for Acute nephrosis or @ 0.2 mg/Kg b. wt on day 0,7,14 followed by @ 0.4 and 0.8 mg/Kg b. wt on day 21 & 28 respectively for chronic nephrosis. The nephrotoxic effect of mercuric chloride was found to be dose dependent with cummulative effect and was characterized by tubular degeneration causing nephrosis.The clinical manifestations included depression, anorexia, weakness, kyphosis and mild diarrhea. Serum urea nitrogen and creatinine were found to be of promising diagnostic value. Urine alkaline phosphatase activity was found as a dependable diagnostic parameter for ruminant's nephrosis. Plasma PSP clearance was found as a sensitive indicator even in mild renal injuries without azotemia.

FCOP2 – 2

Inhibitory effect of selenium on iron-dextran augmented 7,12-dimethyl benz(A) anthracene-initiated and croton oil promoted skin carcinogenesis
Hassan Rezazadeh1 and Arefa Davoodi2
¹Department of Pharmacology and Toxicology, School of Pharmacy, 2Department of Medical Surgical, School of Nursing and Midwifery, Tabriz University of Medical Sciences, Tabriz, Iran.
Selenium is naturally occurring substance present in the form of inorganic compounds. In this study we show that Selenium acts as tumor inhibitor in normal and iron-overloaded mouse skin. Female Albino Swiss mice were given iron-dextran and initiated by 7,12-Dimethylbenz(a)anthracene and promoted by multiple dose of Croton oil, in addition a group of animals were also orally received daily sodium Selenite for one month. During 35 weeks period of experiment the appearance of tumor, number of tumor per mouse and percent tumor incidence were recorded. When compared with the control and  Iron overloaded groups, the Selenium treated group showed a significantly inhibition of tumor incidence. The induction of lipid peroxidation and [3H]thymidine incorporation in cutaneous DNA in mice were inhibited in Selenium treated animals as compared with the normal control group. Based on this study, we propose that Selenium inhibits the augmentation potential of iron-dextran. A depletion in lipid peroxidation levels in Selenium treated group of animals indicats that probably through the scavenging of free radicals it  causes inhibion of cutaneous carcinogenesis in mice. In conclusion, our data suggest that Selenium may be an effective chemopreventive agent and may offer protection against iron mediated skin cancer.
 FCOP2 – 3

Co-exposure to lead and ethanol leads to brain apoptosis and neuro behavioral changes in rats
Pratibha Gautam and S.J.S. Flora

Division of Pharmacology and Toxicology, Defence Research and Development Establishment, Gwalior, India

The toxicity of lead is well known and is known to be influenced by various factors including nutrition and alcohol ingestion. Alcohol is one of the factors associated with lead induced oxidative stress and apoptosis. This condition is more prevalent in occupational workers particularly in lead based industries where consumption is common. Ethanol has the ability to diffuse across biological membranes and may significantly influence absorption of heavy metals including lead. Lead is known to induce oxidative stress leading to apoptotic condition in various target organs of experimental animals. We planned this study to elucidate if with a more pronounced increase in brain lead concentration in lead-ethanol co-exposed compared to lead alone, there is an increase in apoptosis in. Male albino rats were exposed to either 0.1% lead acetate for 8 months either individually or in combination with alcohol (1 or 10 % ethanol through drinking water). We studied various apoptotic markers in whole brain to determine if there is more pronounced increase in apoptosis compared to the individual effect of lead. We observed a significantly more pronounced increase of Cytochrome C in the cytosol of rat brain in lead – ethanol co-exposed animals compared to lead alone exposed animals. An increase in Bax while a significant decline in Bcl-2 expression was also noted particularly when animals were exposed to the higher dose of ethanol in lead-ethanol co-exposed rats. The caspase-3 activation was relatively higher in lead + alcohol (10%) compared to individual effect of lead. P-53 expression also showed a marked increase in rat brain suggesting DNA damage. These biochemical changes were accompanied by significantly more pronounced alterations in few neurobehavioral parameters like Morris water test, Rota rod, active avoidance etc. The study conclude that more pronounced brain apoptosis is accompanied by marked alterations in neurobehavioral parameters during lead – ethanol co-exposure in rats. 

FCOP2 – 4

Use of Herbicide (sodium penta chloro phanate) as growth substance – A critical review
S.A. Salgare
Salgare Research Foundation Pvt. Ltd.
Prathamesh Society. Shivaji Chowk, Kajrat - 401 201
Maharashtra, India
Potentiality of pollen germinability in 14, 10, 13, 10, 11 series out of 20 series in each of the 5 species of the Solanaceae, Apocynaceae, Petunia grandiflora, Solanum melongena and Petunia axillaris respectively. Sodium penta chloro phanate suppressed the germinability of pollen in 4, 7, 6 series of the Apocynaceae, Petunia grandiflora, brinjal respectively. However, it failed to suppress the geminability of pollen in the Solanaceae and Petunia axillaries. The herbicide stimulated the germination of pollen in 10, 6, 0, 0, 8 series of the Solanaceae, Apocynaceae, Petunia grandiflora, brinjal, Petunia axillaries respectively. Sodium penta phanate stimulated the pollen tube growth in 2, 3, 0, 0, 1 series of the Solanaceae, Apocynaceae, Petunia grandiflora, brinjal, Petunia axillaries respectively
Key words: Palynology, Herbicides, Environmental Sciences, Toxicology, Growth Substances
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Impact of aluminium Chlorideon membrane constituents in the brain of mature male albino rats
V.Ramalingam1 and M.Tiroumavalavane2
1Department of Zoology, Kanchi Mamunivar Centre for Post Graduate Studies (Autonomous), 

2Department of Zoology, Tagore Arts College,

Puducherry – 605 008

Aluminium has several industrial uses. It is widely used in the production of medicines like analgesics, antacids and anti-diarrhoeals besides finding use as a food additive and water purification agent. It is still a metal of choice in the making of various kinds of household cookware and storage utensils. Considering the toxicity of aluminium and the major role of plasma membrane in cellular functions, the present study was conducted to evaluate the effects of aluminium chloride on membrane bound components in the brain of mature male albino rats. Aluminium Chloride at two different doses, 100mg and 200 mg/kg body weight, was administered daily for 15 days. Aluminium chloride significantly reduced the body weight without altering the brain weight. Plasma membrane was isolated by ultracentrifugation method. Total protein and total lipid content was significantly decreased in 200 mg treated animals and unaltered in 100 mg treated animals.  Total phospholipid and total cholesterol contents were decreased in both the experimental groups. The activities of acid phosphatase and alkaline phosphatase were significantly increased. The activities of Ca++ ATPase, Mg++ ATPase and Na+ K+ ATPases were decreased by the aluminium chloride treatment in the brain. Acid phosphatase, alkaline phosphatase, ATPases and lipids are involved in the secretory, metabolic and transport processes. The observed changes due to aluminium may bring about adverse alterations in the brain metabolism.

FCOP2 – 6

Introduction to C. elegans: An emerging model in environmental toxicology
Rakhi Agarwal and M. S. Dahiya

Forensic Science Institute, Gujarat Forensic Science University

Gandhinagar, Gujarat

C. elegans is multicellular eukaryotic nematode, which lives in temperate soil environment. Research into the molecular and developmental biology of C. elegans was begun in 1974 by Sydney Brenner. It is easy and inexpensive to maintain in laboratory conditions. The short hermaphrodite life cycle (~3 days) and large number (300+) of off springs allow large scale of production in short period of time. C. elegans has been used as a model system to elucidate the toxicity and toxicological mechanism of various toxicants including heavy metals, pesticides etc. It was the first multicellular organism to have completely sequenced genome. About 35% of C. elegans genes have human homologs. In the media, C. elegans made news when it was discovered that specimens had survived the space shuttle Columbia disaster in February 2003. The experimental attribute of C. elegans that make it successful in toxicological research laboratory as favourable organism will be discussed. 

FCOP2 – 7

Human cord blood stem cells to assess the developmental neurotoxicity: Monocrotophos induced alterations in the expression of marker genes
MP Kashyap, AK Singh, VK Khanna and AB Pant
Indian Institute of Toxicology Research, Lucknow-lndia

(Council of Scientific & Industrial Research, New Delhi)

Attempts were made to study the influence of monocrotophos (MCP), known neurotoxic organophosphate pesticide, on the expression of marker of neural development, injury and repair in chemical induced differentiating neural cells derived from human umbilical cord blood stem cells (hUCBSC). Following isolation, purification and characterization, hUCBSC were allowed to undifferentiated proliferation, to get adequate number. Cells were then allowed to differentiate into neural subtypes for 30 days in specific growth conditions. After ascertaining the non-cytotoxic doses of MCP, expression studies were carried out by exposing the cells to MCP (10"5-10"6M) for 30-240 minutes. Transcriptional profiling of neural specific 96 marker genes was done using taqman low density array and genes showing significant alterations were further studied for translational changes. Significant expression of nestin and D-lll tubulin could be detected by day 6 of differentiation, whereas most of the cells were found to be expressing markers and displayed typical neural cell morphology with developed dendrites by day 18. However, in further differentiation, increase in the magnitude of these markers was insignificant except morphological differentiation. These neural cells were found capable of proliferation further with all neural markers. MCP (10"5M) exposure for 60 minutes onwards could cause significant (p<0.001) alterations in the expression of neural makers, while MCP 10-6M was found to be less effective. Early differentiating cells were found to be more vulnerable to MCP (10"5M). Data indicates the applicability of hUCBSC derived neural cells as a tool to understand the mechanisms involved in chemical induced developmental neurotoxicity in human beings.

FCOP2 – 8

Toxicity of cosmostigma racemosum in goats
Shridhar, N.B.
Department of Pharmacology and Toxicology

Veterinary College, KVAFSU, Hebbal,Bangalore-560024

Cosmostigma racemosum (Roxb.)   is a creeper  known as green Milkweed which is a twining shrub with watery sap. The pods are sticky and ooze latex.  Goats get attracted towards the green plant and ingest it during the scarcity seasons. Ten goats got access to the plant and ate the ad libitum quantity of the creeper in Srinivasapura of Kolar or Karnataka. Two hours after the ingestion, they developed severe bloat followed by the clinical signs like excitation, convulsions, salivation, respiratory distress, coughing etc. The serum biochemistry revealed normal concentrations of AST, ALT, BUN and creatinine. Eight animals died which were subjected to the postmortem. There was congestion of lungs, brain, heart liver and kidney. The plant was negative for the presence of cyanide and nitrate. The toxicity may be attributed to a neurotoxic or cardiotoxic substance present in the plant.
TECHNICAL SESSION – 3
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Effects of panmasala on testicular structure and function in Swiss albino mice
Gautam Archana K, Gautam AK, Mojidra BN, Verma Y, Lakkad BC and Sunil Kumar

Division of Reproductive and Cyto-Toxicology

National Institute of Occupational Health (ICMR), Ahmedabad-380016 India.

Panmasala a chewing substitute of betel quid available as commercial preparation containing areca nut, catechu, lime, cardamom, spices and other flavouring agents except betel leaf is very popular and its chewing habit is spreading among all the sections of society. Panmasala and/or its ingredients are well documented to have cytotoxic and genotoxic potential among chewers and may cross blood testes barrier. Present investigation has been planned to explore possible damage caused by panmasala to male reproductive system in mice. Swiss albino male mice were randomly divided into 7 groups receiving either standard diet or panmasala containing diet. Three doses (0.5, 1.5 and 3%) of panmasala plain (PMP) and panmasala with tobacco (PMT) - gutkha were given for six months. Testicular tissue was cleanly excised and weighed. A part of testicular tissue was fixed for histological studies. Remaining portion was homogenized for estimation of 17β- hydroxysteroid dehydrogenase (17β-HSD). 

The histological observations revealed panmasala induced damage i.e., increased interstitial spaces and regressed Leydig cells in the testicular structure among mice treated exposed to high dose (3%). There were less sperm in the lumen of the tubules and few germ cells were observed to be detached from basement membrane. These alterations were less marked in lower treated groups. 17β-HSD activity was considerably declined at 3% of both PMP and PMT treated groups as compared to control. Testosterone is required for attachment/adherence of different generation of germ cells in seminiferous tubules. Reduced steroidogenic enzyme i.e., 17β-HSD activity could have decreased the testosterone concentration that in turn affected the attachment.  Data suggests panmasala is having testicular toxic potential and more alteration is seen with gutkha as compared to panmasala plain indicating that similar effects might be possible to human also.

FCOP3 – 2

Cytogenetic effect of polymeric nano particle in Albino mice
Geetha CS, Mary Ayola Lopaz, Mohanan PV

Toxicology Division, Biomedical Technology Wing

Sree Chitra Tirunal Institute for Medical Sciences and Technology

Thiruvananthapuram – 12, Kerala

Genotoxicity is a toxicological endpoint and may be an early short-term indicator of potential carcinogenicity or reproductive toxicity. This study was aimed to gain an insight into the genotoxic response of the polymeric nanoparticles (developed by the Biosurface Technology Division of our Institute), intended to be used as a peptide drug carrier. The genotoxic potential was evaluated by In vivo mammalian bone marrow chromosome aberration test and In vivo mammalian bone marrow micronucleus test in albino mice. 

The experiment was designed with three groups each (12 mice in each group) for micronucleus and chromosomal aberration studies. The first, second and third groups were given a single exposure of physiological saline at a dose of 50ml/kg (IP) served as Control, Polymeric nanoparticles at a dose of 1g/kg (IP) as test group and cyclophosphamide (50mg/kg: IP) as positive control respectively for micronucleus and chromosomal aberration studies. Six animals from each group (both micronucleus and chromosomal aberration) were sacrificed at the end of 24 and 48hrs. Subsequently bone marrow preparations were made and analyzed for the evidence of micronucleus and chromosomal anomalies. 

The result of the study indicated that, there were no statistically significant differences in the chromosomal aberrations and micronucleated polychromatic erythrocytes (MN PCEs) or ratio of polychromatic erythrocytes among the total erythrocytes in the polymeric nanoparticle treated groups. The MN PCEs and chromosomal anomalies in the polymeric nanoparticle treated groups were similar to that of control groups. However, positive controls induced significantly high (P<0.001) MN PCEs and chromosomal anomalies when compared to control groups. Hence the present study concluded that the newly developed polymeric nanoparticle is non-genotoxic at the conditions simulated.

FCOP3 – 3

Effect of high fluoride and low iodine intake on intelligence of school children in Abdasa taluka of Kachchh District, Gujrat, India
Trivedi, M H and Gor, H

Division of Environmental Toxicology, Department of Earth and Environmental Science, KSKV Kachchh University, Bhuj-370001, Gujarat, India

In India, both iodine deficiency disorders (IDD) and fluorosis (due to consumption of excess fluoride) are the two most prevalent endemic diseases which coexist in certain regions in the country. Though goiter—an enlarged thyroid gland—is commonly recognized as a visible sign of iodine deficiency, the health effects of iodine deficiency reach far beyond those of goiter, and the significant impact of iodine deficiency on brain function is well documented world wide. In semi-arid region like Kachchh due to scarcity of water and less availability of other resources for water high concentration of fluoride in drinking water is prominent. The Kachchh district is almost isolated and under developed due to certain reason like desert, lack of water resources and security alert as it is a border area. 

Geographically the region has longest coastal area, desert and mountains. This is responsible for the high fluoride concentration in drinking water. Therefore, The intelligence quotient (IQ), SES (Social Economical Scale) and Thyroid function was measured in 50 school children (as a part of Pilot study for UNICEF sponsored project), aged 12–13 years old, residing in two villages of Abdasa Taluka, Kachchh District, Gujarat, India. The children in the high F area had higher urinary F levels. The mean IQ score of the children in the high F area was significantly lower. A significant inverse relationship was also present between IQ, Hormonal status and the urinary F level. In agreement with other studies elsewhere, these findings indicate that children drinking high F water are at risk for impaired development of intelligence.

FCOP3 – 4

Sodium arsenite exposure during early postnatal period induces morphological and morphometric alterations in rat testis
Pushpa Dhar, Parul Kaushal, MS Somesh, RD Mehra.

Department of Anatomy, All India Institute of Medical Sciences, Delhi – 29.

A steady decrease in male fertility has been associated with a steady increase in the levels of environmental contaminants.  Arsenic has emerged as one of the notorious contaminants with a global prevalence.  The mechanism of action of arsenic in the male urogenital  tract remains illusive till date.  Keeping in view the deficient blood testis barrier in rats upto postnatal day (PND) 15, we explored the impact of sodium arsenite exposure from PND 1 to PND 15 on rat gonad.  Microscopic examination of the testis obtained at varying time intervals (PND 16, 30, 50) from Wistar rat pups exposed (PND 1 to PND 15) to aqueous solution of sodium arsenite (1.5 mg/kg  body wt) by intra peritoneal (i.p.) route revealed a decrease in seminiferous tubular and luminal  diameter along with reduced seminiferous epithelial height. Furthermore, decrease in Leydig cell diameter along with their decreased density was noted at PND 16 in the animals receiving sodium arsenite.  At PND 50, morphologically altered sperms were evident in the exposed group.  These observations are suggestive of morphological deficits induced by exposure to sodium arsenite during early postnatal period and their long lasting nature in spite of cessation of exposure at PND 15. These deficits could account for the functional disability in the form of infertility encountered in the later life.  

FCOP3 – 5

Smoke extract of Bidi wrapper leaves (Diospyros melanoxylon) induces oxidative stress and organ necrosis in mice
Sarwat Sultana and Wajhul Qamar

Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi-110062, India

The present study was based on the hypothesis that bidi smoke generated from wrapper leaves of Diospyros melanoxylon play a major role in its toxicity. Three different bidi smoke aqueous extracts [whole bidi smoke extract (BSE), wrapper leaf smoke extract (LSE) and bidi tobacco smoke extract (TSE)] were intraperitoneally administered to Swiss albino mice in acute and subacute (7 days) doses. Toxic effects of the smoke extracts were assessed on lung, liver and kidneys. Aspartate aminotransferase (AST), alanine aminotransferase (ALT), BUN, creatinine, catalase, glutathione peroxidase, glutathione reductase, glutathione S transferase were estimated followed by  histopathological evaluation. All chemicals used were of highest purity.Depletion of antioxidant enzyme activity indicates the involvement of oxidative stress in organ toxicities. Histopathological evaluations of lung liver and kidneys directly support in co-ordinance with biochemical parameters. Toxic effects of smoke extract (LSE) were found to be equivalent to those of BSE and TSE more damaging on mice kidney. So it can be concluded that smoke generated from bidi wrapper leaves play    toxic effects on different organs along with tobacco smoke and hence bidis are not safe having similar or more toxic effects than cigarettes.  

FCOP3 – 6

Influence of silymarin on isoniazid derived hepatotoxic metabolites in anti-tubercular drugs treated rats
P.Vijayalakshmi, S.Priya, P.Vivekanandan and S.Karthikeyan
Dept of Pharmacology and Environmental Toxicology

Dr. A.L.M. Post Graduate Institute of Basic Medical Sciences

University of Madras,Taramani Campus

Chennai – 600113, Tamil Nadu, India

The toxic metabolites liberated by Isoniazid (INH) i.e., acetyl hydrazine (ACHY) and hydrazine (HYD) during anti-tubercular drugs (ATDs) treatment play a vital role in the development of hepatotoxicity in human and experimental animals. An effective hepatoprotective agent that could prevent the formation of these toxic metabolites is unavailable. Hence, the present study was proposed to investigate the influence of Silymarin (SIL) on plasma concentrations of ACHY and HYD upon long term administration of ATDs in Wistar albino rats.The experimental design consists of two groups comprising six numbers of animals in each group. Group-I rats received ATDs (INH+RIF+PYR; INH: 25 mg/kg b.w. p.o., in saline; RIF: 50 mg/kg b.w.p.o., in 0.001N HCl; PYR: 140 mg/kg b.w., p.o., in distilled water). Group-II rats were treated ATDs simultaneously with SIL (50 mg/kg b.w., p.o., in propylene glycol). The treatments were given daily for 90 days. Evaluation of plasma concentrations of ACHY and HYD by high performance liquid chromatography and the activity of serum argininosuccinic acid lyase (ASAL) by spectrophotometry was performed on days 15, 30, 45, 60, 75 and 90. The liver tissue was observed for any histopathological and transmission electron microscopic (TEM) changes on day 90. A progressive accumulation of ACHY was observed in plasma of rats from day 15 till day 45 which declined steadily on days 60, 75 and 90. HYD was detectable from day 30 till day 90. The maximum concentration of these metabolites was observed on day 45. Similarly, the activity of serum ASAL also increased from day 15 till day 90 with its peak activity on day 45. Simultaneous treatment of SIL with ATDs prevented the increase in concentrations of plasma ACHY and HYD as well as the increased activity of serum ASAL induced by ATDs from day 15 till day 90. Correlation analysis showed that ASAL exhibited greater degree of correlation with HYD and not with ACHY. The present study demonstrates the hepatoprotective property of SIL by virtue of its ability to interfere with the metabolism of INH and subsequent formation of ACHY and HYD. This finding is also supported by the histopathological and TEM observations of the liver tissue. The study also suggests that the release of HYD could be the primary cause for INH and    ATDs-induced hepatotoxicity and estimation of ASAL activity could be a reliable marker for measuring the degree of hepatotoxicity induced by these drugs.      

FCOP3 – 7

Polycyclic aromatic hydrocarbons in suspended- and respirable-suspended particulate matter of coal tar emissions and their mutagenicity profile
Godson R.E.E.Ana, Deepak Gurbani, Ashutosh Kumar, 1Altaf H. Khan, 2D. K. Patel and Alok Dhawan

Developmental Toxicology Division, 1Environmental Monitoring Section, 2Analytical Chemistry, Indian Institute of Toxicology Research, Council of Scientific and  Industrial Research, P.O. Box – 80,  M.G. Marg, Lucknow-226001, India
Coal tar emissions are among the most toxic airborne pollutants because of their richness in polycyclic aromatic hydrocarbons (PAH). Our study characterized 14 and 15 of the 16 WHO/EPA prioritized PAHs in respirable suspended particulate matter (RSPM) and suspended particulate matter (SPM) respectively using the high volume sampler,  HPLC and GC-MS based standard methods. The mutagenicity profile of PAHs extracted from each of these particulate components was assessed using the Ames II Mutagenicity Assay, using the tester strains TA98 and TA100. Total PAHs (TPAH) was 30.3 µg/5ml and 17.9 µg/5ml for RSPM and SPM respectively. The five major PAHs viz Benzo(a)anthracene, Benzo(b) fluoranthene, Benzo(k) fluoranthene, Benzo(a)pyrene and Dibenzo(a,h)anthracene implicated in various toxicities were present in both RSPM and SPM. The highest concentrations (3.65 µg/5ml) of the PAH B(a)P was found in RSPM. The mutagenicity profile of the extracts showed that in RSPM, all the tested strains with the S9 fraction (metabolic activation system) recorded more than 2-fold reversion at the highest concentration of 3µg/ml. However, in SPM, except TA98-S9 all the other strains showed more than 2 fold reversion with TA 98+S9 exhibiting 5.6 fold reversion. This can be due to the presence of other PAHs such as acenapthene, flourene, phenanthrene, anthracene and pyrene in much higher concentration in the SPM than RSPM. The higher mutagenic potential of SPM over RSPM may be due to the synergistic effects of the different PAHs and exposure to such particulates from coal tar emissions could portend greater public health risks. 
Key words: Coal tar, particulate matter, PAHs, mutagenicity, health risks
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Anti-inflammatory activity of flower extract of Tagetes Erectus
Chakraborthy, G.S

School of Pharmacy and Technology Management , SVKM’s, NMiMS University, Shirpur Campus, Dist Dhulia, Maharashtra.

To evaluate the acute and chronic anti-inflammatory properties of leaf extracts of Tagetes erectus in rats. The methanolic extracts of Tagetes erectus were extracted by using petroleum ether, ethyl acetate and n-butanol. The anti-inflammatory profiles of these extracts were investigated on the basis of paw edema induced by carrageenan. The n-butanol was assessed through acute inflammatory models by formalin and histamine. The chronic anti-inflammatory and ulcerogenic activities of chloroform fraction were also examined. On oral administration of n-butanol fraction (200 mg/kg) caused a maximum inhibition of 46% in paw edema induced by carrageenan. The nbutanol fraction also exhibited acute inflammatory activity on paw edema induced by histamine (49.51%), formalin (31.56%). In chronic inflammation model, this extract showed maximum inhibition of 62.26% on eighth day of treatment. The ulcerogenic assessment showed the ulcer indices after oral administration with chloroform fraction were almost nil and 0.2± 0.1 for 200 mg/kg dose. On the basis of above findings, it may be concluded that Tagetes erectus is a potent antiinflammatory as well as antiarthritic agent which usually blocks the pathways of histamine. 
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Evaluation of Withania Somnifera in ameliorating the Chlorpyrifos induced oxidative stress in rats
P.K.Gupta, S. Rishi, S. K. Jain and S. Dhillon1
Department of Veterinary Pharmacology & Toxicology

1Department of  Biotechnology & Molecular Biology

CCS Haryana Agricultural University, Hisar–125 004, Haryana, India

Chlorpyrifos is a widely used organophosphate insecticide in agriculture and veterinary medicine as an acaricide as spray, dips, collars and ear tags for the control of various ectoparasites in livestock and poultry. Its continuous use may result in various toxic effects in non-target species including man and animals. The toxic manifestations of chlorpyrifos have been associated with intracellular oxidative stress. Seventy two adult male Wistar rats weighing 150–200 g were procured and divided into four groups, out of which three groups each comprising of 24 rats and a control group having six rats. Animals of groups 1, 2 and 3 were administered chlorpyrifos @ 85 mg/kg (80 % of MTD) i.p. Simultaneously from the same day, rats of groups 2 and 3 were given Withania somnifera root extract in normal saline @ 25 and 50 mg/kg, i.p. daily for 14 days, respectively. Chlorpyrifos caused significant increase in malondialdehyde (MDA) in brain (328.16 %), liver (163.15 %) and plasma (254.63 %) of 0 h control value at peak time. Withania somnifera treatment in group 2 and 3 resulted in almost complete protection against chlorpyrifos induced lipid peroxidation at all time points in brain and liver and caused significant decrease in plasma suggesting that Withania somnifera root extract treatment could be very effective in ameliorating the chlorpyrifos induced oxidative stress in brain, liver and plasma in rats.

FCOP4 – 2

Molecular haematopoietic toxicity: Relevant to regulatory toxicity studies
Singh R.K
Division of Toxicology,

C.D.R.I., Chattar Manzil Palace,

Lucknow-226001,
INDIA.
Haematopoietic tissues are the targets of numerous xenobiotics. Clinical haematotoxicology is either a decrease or an increase in peripheral blood cells counts in one or more lineages a cytopenia or a cytosis, respectively, which carries a risk of an adverse clinical event. The haematotoxicology predicts adverse haematological effects of the toxicants on haemopoietic targets under controlled experimental conditions in the laboratory. Haematotoxic molecule can affect one or more haematopoietic lineages leading to blood disorders. Building on its important foundation in experimental haematology and the wealth of haematotoxicology data found in experimental oncology, the field of alternative toxicology has developed rapidly during the past decade. Although the colony forming unit granulocyte/monocytes/neutrophile progenitors is more frequently evaluated, other defined progenitors and stem cells as well as cell types found in the bonemarrow stroma can be evaluated in vivo. Endpoints have been proposed for predicting toxicants exposure levels at the maximum tolerated dose (MTD) and the no observable adverse effect level for the neutrophile lineages and several clinical prediction models for neutropenia have been developed to the point that they are ready for prospective evaluation and validation in both preclinical species and humans. In contrast to acute neutropenia, anemia and acute thrombocytopenia, as well as adverse effects from toxicant exposure, are much more difficult to predict from in vitro data. I have done molecular toxicity assessment of antiretroviral drugs azidothymidine by using the different doses in which the drug caused significant toxicity. The data are almost similar to in vivo observations. These assays can be well utilized for finding out the haematopoeitic toxic effects of new drugs which may be synthetic or plant products in origin. The details of methodology, procedure and findings will be presented and discussed in the STOX conference at NIN, Hyderabad.
FCOP4 – 3

Mitigatory effect of quercetin on bisphenol A-induced Hepatotoxicity in mice
Sangai, N and Verma R J
Department of Zoology, School of Sciences,

Gujarat University,

Ahmedabad-380 009, Gujarat, India.

Bisphenol A is a small esterogenic monomer that is polymerized to produce polycarbonate plastic and resins used to line metal ions. It is used in baby bottles, packaging materials of food and beverages and in dental fillings. In this study, an attempt has been made to evaluate the protective effects of quercetin on bisphenol A induced hepatoxicity. Healthy adult Swiss strain albino male mice (Mus musculus) were orally administered with bisphenol A in two different doses HD (120 mg/kg/day) and LD (60mg/kg/day) alone as well as alongwith  quercetin (60 mg/kg/day) for 30 days. All the animals were sacrificed on 31st day and liver was isolated weighed & used for biochemical estimation. Total protein, DNA, RNA contents as well as activities of  adenosine triphosphatase (ATPase) and succinic dehydrogenase (SDH) were studied.. Also serum parameters such as  AST, ALT ALP, ACP activities as well as protein and  creatinine contents were studied. The results revealed significant dose – dependent effect of bisphenol A on liver of mice. However, conjoint treatment with quercetin significantly recovered the alterations induced by toxicant administration.

FCOP4 – 4

Formate acetyltransferase:CU(II) stress induced protein from multiple metal & antibiotic resistance bacterial strain, Bacillus cereus GC subgroup A
Pankaj Kumar Jain, Deepshikha, S. Ramachandran and S. K. Verma

Centre for Biotechnology, Biological Sciences Group,

Birla Institute of Technology and Science, Pilani -333031, Rajasthan, India.

Environmental pollutants like metals, antibiotics, organic and inorganic chemicals act as selective pressure in the evolution of bacteria, plants, animals and humans. The emergence of multiple-metal/antibiotic resistance among bacterial population poses a potential threat to the human health. The objective of this study was to understand heavy metal resistance mechanisms through identification and characterization of heavy metal induced proteins of multiple metal/antibiotic resistant bacteria isolated from soil samples of a copper mining industry. To achieve this, soil samples were collected for the isolation of bacterial strains from Khetri Copper Complex, a copper handling industry. A total of 24 bacterial strains were isolated. Among these one bacterial strain, Bacillus cereus GC subgroup A, as identified by Gram’s staining, 16s rRNA sequencing and FAME analysis was found to be multiple metal/antibiotic resistant. Differential expression of the proteome of bacterial strains under different parameters such as temperature, pH and metals were analyzed and differentially expressed proteins were identified by SDS PAGE and MALDI-TOF/MS. One protein under the stress of Cu(II) was identified as Formate acetyltransferase, having a molecular mass of 84.855 kDa, pI 5.51, sequence coverage of 11% and score 168. The occurrence of this enzyme into cytoplasm indicates that it may have its role in stress regulation thereby to survive Bacillus cereus GC subgroup A under heavy metal stress. Moreover, induction of this protein increases the cell viability under stress conditions. Identification of such heavy metal induced proteins may give an insight to understand heavy metal resistance mechanisms in microorganism to upgrade the existing microorganism using genetic manipulations, to perform better under heavy metal stress conditions. These genetically modified microorganisms have its potential application in bioremediation technology.

FCOP4 – 5

Subacute toxico-pathological study of prallethrin in Wistar rats
A.Akhtar1, A.A.Deshmukh1, C.G.Raut2, G.R. Gangane3, A.P .Somkuwar1 and V. P. Vadlamudi4
1Department of Pharmacology and Toxicology, COVAS, Udgir, MAFSU, Nagpur

2Division of Laboratory Animal, NIV, Pune

3Department of Biochemistry, COVAS, Udgir, MAFSU, Nagpur

4 Department of Pharmacology & Toxicology, College of Veterinary Science,Durg (C.G.)

The objective of the present study was to evaluate the toxico-pathological effects caused by Prallethrin in wistar rats (both sexes) via repeated oral administration for 28 days at three dose levels (OECD-407). At the end of the study gross postmortem and histopathological changes in various organs of rats treated with Prallethrin were with typical synthetic pyrethroid dose dependent toxicity lesions. Grossly, increased liver and kidney weights were present, which may be due to increased amino acid uptake, total cell proteins and inflammatory changes in these organs. Moreover, increased relative testis weight was due to evidenced edema. Histologically, extensive microscopic changes were present in the lung, liver, kidney, intestine, testes and brain. However, heart, spleen, spinal cord and stomach were not affected.
Keywords: Prallethrin, Gross postmortem and Histopathology.
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Amelioration of ethanol induced liver injury by perillyl alcohol 

Abdul Quaiyoom Khan, Rehan Khan, Wajhul Qamar and Sarwat Sultana

Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi-110062, India

Alcoholic liver disease is one of the most common diseases in the society. A large number of studies are in progress aiming to identify natural substances that would be effective in reducing the severity of alcoholic liver disease. The disease involves hepatocellular injury induced by the acute or chronic consumption of ethanol. There have been many attempts to develop effective therapies for the disease, using natural products derived from medicinal plants. In this study, we have used perillyl alcohol (PA), a naturally occurring monoterpene as a modulator (50 and 100 mg/kg b.wt.) in case of liver toxicity induced by ethanol. Rats were given ethanol (5 gm/kg b.wt.) intragastrically. We have investigated the antioxidant and anti-inflammatory effect of PA against ethanol induced liver injury. Parameters like lipid peroxidation, catalase and glutathione have been estimated. We have also measured the level of TNF-alfa and IFN-gamma. Oxidative stress is suggested to play a key role in the development of alcoholic liver injury. The results suggest that perillyl alcohol, a naturally occurring monoterpene, may protect the liver against ethanol induced oxidative injury by reducing hepatic oxidative stress, inflammation and cell death. 
FCPS-2

Toxic effects of intratracheally administered cigarette smoke extract on prostate gland of Wistar rats:reversal by tannic acid

Abdul Lateef, Wajhul Qamar and Sarwat Sultana1
1Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi-110062, India

Cigarette smoke is a well-known carcinogen. It has adverse effects on reproductive system. Here the aim was to study the effect of cigarette smoke toxicants on prostrate gland of Wistar rats. In this study, we observed the effects of tannic acid against intratracheally administered cigarette smoke extract induced oxidative stress in prostate gland of rats. Tannic acid (TA) was administered orally in two doses (125 and 250 mg/kg b.wt.) daily for seven days before rats were administered cigarette smoke extract (CSE) intratracheally. The effects were estimated in prostate gland. Various antioxidant parameters were performed. All the chemicals used were of highest purity grade. Oral treatment of rats with both the doses of tannic acid resulted in significant decrease in lipid peroxidation, xanthine oxidase, H2O2 generation (P >0.001) that was induced by CSE administration. Prostate glutathione content (P > 0.01), glutathione metabolizing enzymes (P >0.001) and catalase were also significantly recovered (P >0.001). Thus the data suggest that tannic acid probably is a potent chemopreventive agent and suppresses oxidative damages in prostate gland of Wistar rats.
FCPS-3

Distribution of Cadmium and lead in different tissues of fishes inhabiting freshwater of the National Chambal Sanctuary, Katernia Ghat, Agra

R.Ahmad1, A.Das2 , M.Saini2  and D.Swarup3
1National institute of occupational Health, Ahmedabad-380016

2Centre for Wildlife Indian Veterinary Research Institute,Izatnagar-243122

3 Division of Medicine Indian Veterinary Research Institute,Izatnagar-243122

The present study aimed to quantify the concentration of heavy metals (lead and cadmium) in different fish tissues (gills, muscles and stomach) of freshwater fishes i.e  Clarias batrachus , Channa marulius , Tilapia mossambica and  Labio rohita of freshwater fish inhabiting the National Chambal Sanctuary, Katernia Ghat , Agra. Fish tissues were stored at –20 ºC until analyzed. Heavy metal concentration was determined by atomic absorption spectrophotometer (model ECI-1414) using hollow cathode lamp and photomultiplier tube detector. The concentration of lead was more than that of cadmium in all the tissue of different fish species. The level of cadmium and lead were more in stomach tissue. The order of concentration of metals in tissues were stomach > gills >muscles. The food habit of fish did not show any trend with the metal level. The level of metal in fish tissue shows the pollution status of national sanctuary. The presence of elevated level of lead and cadmium in almost all organs is a matter of concern as the potential for human exposure to heavy metals from eating of fish caught from this area.

Keywords ;  Freshwater fish, gill, musclels, stomach,  lead ,cadmium 
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Effect of acute and subacute exposure of chloroform and methanol extract of Withania somnifera on biochemical parameters in mice 
Anju Dhawan1, Anuraag Mohan2 and Meena Kataria3
1Research scholar, Bareilly College, Bareilly, 2Reader, Department of Chemistry, Bareilly College, Bareilly, 3Principal Scientist, Department of Biochemistry,  Indian Veterinary Research Institute, Izatnagar, Bareilly 243122.
Withania somnifera (ashwagandha) has been used as traditional medicine. Acute (1076 mg/ml per kg body weight) as single dose and subacute (1/10 of acute dose for 14 days) exposure of chloroform and methanol fraction of roots of ashwagandha on biochemical parameters, lipid peroxidation, superoxide dismutase and catalase in RBC’s and liver was studied. Insignificant effect on body weight, significant increase in weight of lungs, spleen in acute and decrease in spleen on subacute exposure was observed. Lipid peroxidation, superoxide dismutase and catalase significantly decreased in RBC’s on acute and subacute exposure except increase in lipid peroxidation on subchronic treatment. Significant decrease in lipid peroxidation, catalase and increase in superoxide dismutase in liver was observed. Results indicate that RBC’s become more sensitive on subacute exposure. Both fractions of Withania somnifera may protect liver from oxidative damage on acute and subacute exposure.

Key words: Withania somnifera, acute exposure, subacute exposure, antioxidant enzymes.
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Nanoencapsulated Quercetin in Combating Oxidative Damage Induced by Chronic Arsenic Toxicity in Liver and Brain of Rats

Aparajita Ghosh  and Nirmalendu Das
Biomembrane Division, Indian Institute of Chemical Biology,s
4, Raja S.C. Mullick Road, Kolkata-700 032

Arsenic is one of the ancient toxicants to human. Toxic manifestations of arsenic initiates through the generation of reactive oxygen species (ROS). Nanoencapsulated flavonoid antioxidant, Quercetin (QC) has been formulated and its efficacy tested against chronic arsenic induced oxidative damage in hepatic and neuronal cells in rats. Heaptic and neuronal cell damage in rats was made by daily arsenic (12 mg/kg. b wt.) oral treatment for four months. Rats were then orally treated with free QC (8.98μmol/kg. b wt.) and nanoencapsulated QC (8.98μmol/kg. b wt.) for one month, twice a week. Inorganic arsenic deposition in hepatocytes and neuronal cells in arsenic treated rats was higher than that in normal rats. Conjugated diene level was higher in arsenic treated rats where as SOD, catalase and GSH levels were significantly reduced. Hepatic fibrogenesis is well expressed by an increase in hepatic hydroxyproline (HP) levels in the arsenic treated rats. Nanoencapsulated QC treatment resulted in a significant protection of the antioxidant enzyme activities and a marked reduction in the HP level. Delivery of nanoencapsulated flavonoid antioxidant, QC, to liver and brain would offer a potential approach in combating oxidative damage induced by chronic arsenic toxicity in future.

FCPS-6

Protective effect of Glycyrrhizic acid in modulating cisplatin induced Genotoxicity and Nephrotoxicity

Arjumand Wani and Sarwat Sultana1
1Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Faculty of Science, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi, India.
Glycyrrhizin (GA) is an active principle of liquorice roots of G. Glabra. It is used as sweetener and flavouring agent in candies, tobacco products and pharmaceuticals. In the present study we investigated the Antigenotoxicity and nephroprotective effects of GA against the Cisplatin in Swiss Albino Mice. Nephroprotective effect of GA was evaluated in terms of BUN, serum creatinine , γ glutamyl transpeptidase, GSH and LPO. Antigenotoxicity was estimated by Bone marrow micronucleus assay and gel electrophoresis DNA fragmentation assay. All the chemicals and reagents were of the highest purity commercially available.  In the present study, we examined the Antigenotoxicity effect and nephroprotective effect of GA against Cisplatin induced toxicity in Swiss albino mice. Prophylactic treatment of GA at a dose of (75 mg/kg b.wt. & 150 mg/kg b.wt.) reversed effects of Cisplatin (7mg/kg body weight) by decreasing the levels of BUN, serum Creatinine (P<0.05), and γ-glutamyl transpeptidase (P<0.01), LPO, DNA fragmentation and decreased the frequency of MNPCEs (P<0.01) in the bone marrow.  The study showed that pre-treatment of Glycyrrhizic acid prevented oxidative stress by restoring the levels of antioxidant enzymes and also prevented genotoxicity at both the doses. Thus GA can be used as dietary supplement to minimize the side effects of Cisplatin in patients on chemotherapy. 

FCPS-7

Study of the aqueous extract of Gloriosa superba linn(Langli)on female reproductive system of rats
Arati Malpani, Urmila M. Aswar, G.N. Zambare, Subhash L. Bodhankar

Department of Pharmacology, Department of Pharmacology, Bharati Vidyapeeth

University, Erandawane, Paud Road, Pune-38
The aqueous extract of roots of Gloriosa superba Linn (AL) (50, 100, 200 mg/kg p.o.) was investigated on female reproductive system of rats. The parameters studied were antifertility, estrogen and progesterone like activity and uterotrophic assay. The effect of AL (1mg/ml) (0.1ml, 0.2ml, 0.4ml, 0.8ml, 1.6ml, 3.2ml, 6.4ml ) was studied on isolated uterus and in-situ. AL showed early abortifacient activity. Absence of increase in uterus weight as well as duciduoma formation indicated absence of estrogenic or progestrogenic activity. AL produced dose dependent contractions of uterus in-vitro and in-situ. The uterine stimulant effect of AL did not involve adrenergic, cholinergic, or histamine receptors. After administration of AL, ECG and BP were unaltered. It is concluded that AL (100 mg/kg p.o.) had early abortifacient and AL (0.2-0.8 mg) exhibit direct uterine stimulant activity. 

FCPS-8

Safety evaluation of standardized extracts of andrographis peniculata: A commonly used herb of ayurvedic medicine in Swiss albino mice

Debabrata Chanda, Karuna Shankar1,  Priyanka Gaur, Shilpi Tripathi
In-vivo Testing Laboratory, 1Analytical Chemistry Division; Central Institute of Medicinal and Aromatic Plants (Council of Scientific & Industrial Research), Lucknow-226015, UP.
Andrographis paniculata, popularly known as Kalmegh, "King of Bitters," is a member of the plant family Acanthaceae, and has been used for centuries in Asia to treat gastrointestinal tract and upper respiratory tract infections, fever, herpes, sore throat and a variety of other chronic and infectious diseases. In Indian Pharmacopia, Andrographis paniculata is the major ingredient in at least 26 Ayurvedic formulas; whereas in Traditional Chinese Medicine (TCM), the plant is an important "cold property" herb. In TCM, it is used to rid the body of heat, as in fevers, and to dispel toxins from the body. The characteristic bioactive secondary metabolites of Andrographis peniculata are labdane diterpenoids viz. 14-deoxy-11, 12- didehydroandrographolide (andrographlide), neo-andrographlide homoandrographolide, andrographan, andrographon, andrographosterin. Intensive research activities in this plant from 80 to present day extended its pharmacological spectrum from antipyretic, hepatoprotetive, expectorant, anti-inflammatory agents to anti-cancer, anti-bacterial, anti-viral, cardioprotective and analgesics. However, systematic safety data of standardized extract is still very much lacking. Hence, the present experiment envisaged chemical standardization of aqueous, hydro-alcoholic and alcoholic extracts of aerial parts of Andrographis peniculata using HPTLC fingerprinting (densitomentric estimation of targeted phytochemicals) and acute and sub acute toxicity profiling of the said extracts in Swiss albino mice using OECD guide lines including parameters like observational, hematological, biochemical and pathological studies. Additionally, expression of inflammatory cytokines like TNFα and IL-6 using RT-PCR was studied in hepatic tissues of treated animals to look for marker based inflammatory changes in liver tissue. All the three extracts, in both the acute and sub acute experiments were well tolerated by the experimental animals and no gross abnormalities were detected in pathological examination including the expression of inflammatory cytokines.
FCPS-9

Effect of N-Acetylcysteine in ethanol plus DMN induced hepatotoxicity in rats

D. Ezhilarasan, S.Priya, P.Vivekanandan, P.Vijayalakshmi and S.Karthikeyan

Dept of Pharmacology and Environmental Toxicology

Dr. A.L.M. Post Graduate Institute of Basic Medical Sciences

University of Madras, Taramani,

Chennai – 600113, Tamil Nadu, India

Toxicological interactions of ethanol (EtOH) with wide array of hepatotoxic agents have been postulated to release to the intrinsic activity of the toxic agents and its mode of exposure. Prior exposure to EtOH has been shown to increase toxicity of many drugs and chemicals. However, toxicological interaction of a single dose exposure of Dimethylnitrosamine (DMN) in EtOH intoxicated individual is scanty. In view of this lacuna it was considered of interest to evaluate the toxicological interaction of EtOH on single dose exposure of DMN. In this evaluation an attempt has been made to investigate the role of N-acetylcysteine (NAC) mitigating EtOH + DMN induced hepatotoxicity in rats. Group-I rats received saline throughout the experimental period and served as control. Group-II, IV and V rats were treated with ethanol (pretreated daily for 14 days at a dose of 4 gm/kg b.w., p.o.). On day 16 Group-III, IV and V rats were treated a single dose of DMN (5mg/kg b.w., i.p.) while Group-II , III and IV were left without treatment for 7 days (i.e., from day 17 till day22) that of group V rats were post treated NAC (50mg/kg b.w., p.o.) for the above period. All the rats were sacrificed on day 23 and various biochemical assays are performed in serum/plasma and liver tissue. All the marker enzymes of hepatotoxicity (AST, ALT, ASAL, ALP LDH, and (-GT were highly significantly increased in serum accompanied by fall in their status in liver tissue of rats treated with EtOH alone (Group II), DMN alone (Group III), and EtOH + DMN (Group IV). All the above treatments also caused a significant increase in the lipid parameters (TL, TG, CHO, FFA, and PL) in serum and liver tissue. This abnormality shows the ability of the above toxicants in inducing hepatic necrosis and alteration in lipid metabolism. All the above abnormalities were only partially reversed back towards normalcy by around 40 to 60 % in rats post treated with NAC (Group V). In conclusion, NAC post treatment does not exhibit appreciable hepatoprotective activity against EtOH + DMN induced hepatotoxicity.

FCPS-10

Chronic restraint stress increase polyamines in TCE insulated mice skin: Implication of immunocompromise

Farrah Ali and Sarwat Sultana

Department of Medical Elementology and Toxicology, Jamia Hamdard (Hamdard University), New Delhi India-110062

Psychological stress has been previously known to suppress the immune system in both humans and other mammals. The study of whether chronic restraint stress can modulate the oxidative changes and polyamines by suppression of peripheral immune response can reveal the consequences of immune suppression following oxidative changes in dermal toxicity.Mice(20±3g) were subjected to chronic restraint stress (CRS) using  a standard  procedure for about 2.5 hrs/day for a period of 23 days. Following CRS animals were either subjected to single dose of Trichloroethylene (TCE) 200µL (80% v/v) combined with radiation (UVB) of 0.42 J/m2 for 8hrs.Control animals received vehicle only. After 23 days oxidative stress changes were quantified by estimating the damage to membranes (MDA release), H2O2 content, SOD activity, Ornithine Decarboxylase (ODC) levels, neutrophil infiltrating marker (MPO) and oxidative stress pathway enzymes viz. GSH(reduced glutathione) content, GPx(glutathione peroxidase), and ,(glutathione reductase) and above biochemical changes were mapped with Histopathological evaluation. All chemicals used were of highest purity. MDA level (LPO) which increased significantly (P<0.001) after TCE or UVB application correlating with increase (P<0.001) in hydrogen peroxide content. Other antioxidant defences viz. reduced glutathione decreased (P<0.001) with a parallel decrease in GPx (P<0.001), GR (P<0.001), Catalase (P<0.001) and Superoxide dismutase (SOD) (P<0.001). Peripheral immune response to the insult was quantified by Myeloperoxaidase (MPO) content which directly related to the infiltrating neutrophils.MPO decreased (P<0.001) in the restraint stress groups as compared to the non restraint group. Decreased MPO was subsequently seen to increase the polyamine synthesis which was assessed by the concentration of the Ornithine Decarboxylase (ODC). ODC increased significantly (P<0.001) in the restraint stressed groups as compared to the non stressed group. The biochemical changes described above lead to the histological changes which were mapped by histopathology. Present study highlights the role of psychological stress as a modulator of dermal toxicity after multiple insults via an immune altered mechanism. The final consequence of this toxicity is the increase in the polyamines synthesis which has been indicated as an early marker of carcinogenesis and it also cues restraint stress (psychological stress) to be potent tumour promoter comparable with radiational insult.
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Anti-cancer effect of proimmu on oestrogen elevated glutamate pyruvate    transaminase   and alkaline  phosphatase  in  albino rats.
Govind Pandey1, Madhuri Sharma2, S.P. Pandey1 and M.A. Quadri 3
1Department of Pharmacology, Govt. N.S.C.B. Medical College, Jabalpur, M.P.

2Department of Zoology & Biotechnology, Govt. Model Science College,

3Department of Biochemistry, College of Veterinary Science & A.H., Jabalpur, M.P., India

Various herbal medicines have been used to cure cancer but there is no perfect remedy. ProImmu (a herbal formulation) has been reported to possess immunomodulatory and genoprotective effects. Ethinyl oestradiol (EO, a highly potent semisynthetic 17( oestradiol estrogen) is most commonly used as oral contraceptive (OC) and hormonal replacement therapy (HRT) in women. However, it has been reported to cause the cancer of many organs, e.g. uterus, ovary, mammary gland, liver, kidney and colon. Hence, the present study was undertaken to evaluate the anticancer effect of ProImmu on EO induced experimental cancer in albino rats by estimating the activities of two enzymes, viz. serum glutamate pyruvate transaminase (SGPT) and serum alkaline phosphatase (SAP), which are reported to be elevated during cancer pathogenesis. EO was administered @ 750 μg/kg, orally, weekly for 24 weeks to the rats of groups 2 to 5; while the normal saline was administered to the rats of group 1 (normal). ProImmu was administered @ 500 mg/kg, orally, daily for 4, 8 and 12 weeks after 20, 16 and 12 weeks of EO administration in groups 3, 4 and 5, respectively. The activities of SGPT and SAP were significantly increased in group 2, which were significantly decreased after treatment with ProImmu in groups 3 to 5. The results indicated that the ProImmu exhibited anticancer effect. The anticancer effect of ProImmu may be presumably due to its (or its ingredients) immunostimulatory, antioxidant, phagocytic and other tissue protective activities. 
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Toxicological studies of Acetamiprid in rats 
S. K. Jain and J. S. Punia
Department of Veterinary Pharmacology & Toxicology

CCS Haryana Agricultural University, Hisar–125 004, Haryana, India

Acetamiprid is a new highly effective systemic insecticide for soil and foliar application against aphids, jassids and whiteflies in various crops. The present investigation was undertaken to study its acute and subacute toxicity in rats. Maximum tolerated doses (MTD) of acetamiprid (RekordTM 20% SP) were found to be 3600 and 2400 mg/kg in male adult rats by oral and i.p. routes, respectively. The gross observable symptoms started at 10 min and continued  up to 90 min with peak signs between 40-60 min. The main symptoms were depression, muscle weakness of hind limbs, forebody swings, abnormal posture, opisthotonus, upward intermittent head jerks, slow hind limb kicking. None of the treated rats administered with acetamiprid orally @ 720 and 1440 mg/kg (1/5th and 2/5th of MTD) for 28 days showed any significant toxic symptoms or change in general activity. Acetamiprid did not effect any of the hematological profiles except eosinophilia  observed in some treated rats on 14th or 28th day. There was slight decrease in glucose and albumin levels in some rats and slight increase in blood urea levels but within normal range.  It did not cause any significant effect on AST, ALT and alkaline phosphatase levels in the treated rats. The results of this investigation indicated it to be a quite safe insecticide in mammals.
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Studies on GSTM1 and GSTT1 gene polymorphism in traffic police

Siva Prasad. B, Vidyullatha. P, Kanaka Durga. K, Vasudha.M, Sreedevi,V. Jyothy. A, Reddy P.P and Hema Prasad M.

Department of Environmental Toxicology, Institute of Genetics & Hospital for Genetic Diseases, Osmania University, Ameerpet, Hyderabad-16.
Vehicular exhaust emitted from heavy and light duty engines is a mixture of gases and particles which are toxic to human health. Epidemiological studies have shown associations between vehicular air pollution and increased risk of cancer, cardio related diseases and respiratory problems. The association between GSTM1, GSTT1 polymorphisms in 73 male traffic policemen occupationally exposed to vehicular exhaust and in 100 office employees (control group) were studied. Relevant information on age, habits like smoking, consumption of alcohol, pan chewing, chronic health problems and years of service was obtained using a standard questionnaire. Genomic DNA was isolated using Qiagen Flexigene extraction kit. The GSTM1 and GSTT1 genotypes was performed simultaneously by multiplex PCR using the method of Yun-Chul Hong et al. In the present study genotype analysis of GSTM1 and GSTT1 genes did not show significant results when compared to control subjects. 
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Skeletal anomalies in Wistar rats exposed to ethylene glycol

Manish.V. Patel and Sanjay M. Paneliya
Department of Toxicology, Jai Research Foundation, Valvada – 396 108 (Gujarat)
Effect of Ethylene Glycol (EG), has been studied on skeletal anomalies of Wistar rats. Pregnant female rats were exposed to EG (0, 700, 1400 and 2800 mg/kg body weight/day) during 6 to 19 day of gestation. On 20th day of gestation, each female animal was sacrificed and 50 % of feotuses of each dam were subjected to skeletal examination using Alizarin Red Stain, rapid single staining technique. The treatment is reported to induce increase in incidence of dumbbell shape, incomplete and bipartite ossification of thoracic centrum; extra, fused and short rib. Based on present study, it concluded that the “No Observed Adverse Effect Level (NOAEL)" for foetal toxicity is < 700 mg/kg body weight/day and EG is teratogenic in rats at high dose level of 2800 mg/kg body weight/day.

Key words: Ethylene Glycol, rat, skeletal anomalies
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Evaluation of DNA Damage among Smokeless Tobacco Users and Non-Users

Mayur Joshi1, Bhavesh Mojidra1, Girish Parmar2, Yogendra Verma1, BC Lakkad1,
and Sunil Kumar.
1Division of Reproductive and Cyto-Toxicology

National Institute of Occupational Health (ICMR), Ahmedabad-380016 India.

2Govt. Dental Collage and Hospital, Ahmedabad-380016 India

Present study was aimed to analyse the tobacco related genotoxic effects in smokeless tobacco chewers by monitoring micronuclei in target tissue (Buccal MN), Cytokinesis-blocked micronuclei assay (CBMN) and DNA damage. These biomarkers were compared with non-chewers to chewers for predicting the risk of genotoxicity among chewers. A total of fifty subjects, panmasala chewers (N=13), mixed chewers (N=14) (Areccanut, Khaini, Mava etc.) and non-chewers (N=23) were enrolled for the study. The average frequencies of chewers were 7-8 quads/day and chewing duration was   8-9 years. Among chewers oral submucous fibrosis (OSMF) was found in the eight subjects. The peripheral blood lymphocytes were collected for CBMN and DNA damage for Comet assay and exfoliated buccal mucosa cells were studied for micronucleated cell count. Data were analysed using SPSS software. Buccal MN was significantly higher in chewers and OSMF subject than non-chewers. CBMN and DNA damage index were significantly higher in chewers and OSMF subject as compared to non-chewers. Pearson’s correlation analyses for Buccal MN, CBMN and DNA damage in OSMF subject were significantly correlated.  These data suggests that pan masala chewers and mixed chewers have a greater risk of developing genotoxicity than non-chewers. The study concludes that the smokeless tobacco products have cytotoxic and mutagenic potential. 
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Respiratory morbidity and lung function indices in pesticides exposed population

Mohd. Fareed, M.K. Pathak, V.Bihari, N.Mathur, C.Kesavachandran

Epidemiology Section,

Indian Institute of Toxicology Research

(Council of Scientific and Industrial Research)

M.G. Marg, PO Box No. 80, Lucknow-226001 (U.P.) India

During agricultural work practices, pesticides are exposed during mixing, loading, spraying etc. Inhalation is a major route of pesticide exposure at work place. Lungs may be exposed to pesticides by inhalation of powders, airborne droplets or vapours. Pesticides inhalation can cause damage to nose, throat and lung tissue and even absorbed through lung into blood stream. A cross sectional study was undertaken among one hundred thirty pesticide sprayers against twenty controls to assess the respiratory morbidity and determine upper and lower bronchi patency among the exposed subjects. A questionnaire based survey and clinical examination for respiratory system was conducted on study subjects. Lung function test was conducted on eighty six exposed subjects by using spirometer taking FEV1 (Forced Expiratory Volume in 1 sec.) and PEFR (Peak Expiratory Flow Rate) as the parameters. Overall respiratory morbidity observed among exposed subjects was thirty eight percent. Among exposed subjects, sixteen percent smokers and twenty two percent non-smokers showed respiratory problems. The major respiratory problems observed in exposed subjects were dry cough, productive cough, bronchial asthma, dyspnoea, wheezing and dryness of throat.  Out of eighty seven subjects examined for lung function test, eight percent smokers showed low PEFR based on predicted norms compared to sixteen percent non-smokers. Five percent smokers and ten percent non-smokers showed low FEV1 based on predicted norms among exposed subjects. Pesticide sprayers showed higher prevalence of respiratory morbidity as well as upper and lower airway obstruction than control. The findings of the study highlight the role of pesticide exposure on respiratory illness and airway obstruction in pesticide sprayers after adjusting the confounding effect of smoking.
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Caffeic acid Fe-NTA induced nephrotoxicity in Wistar rats
Muneeb-u-rehman and Sarwat Sultana1
1Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Faculty of Science, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi, India.

Kidneys are the major organ of excretion and thus vital for body. Fe-NTA is a well known renal toxicant and this study is designed to assess the protective effect of caffeic acid against Fe-NTA induced pathological changes in kidney of wistar rats. Caffeic acid was administered orally at two doses of 20mg/kg body wt and 40 mg/kg body wt for 20 days, single dose of Fe-NTA was given i.p at 9mg/kg body wt. Oxidative stress enzymes viz. reduced glutathione, glutathione peroxidise, glutathione reductase glutathione-s-transferase, catalase, LPO (lipid per oxidation), ODC (ornithine decarboxylase) were assessed and also serum toxicity markers viz. BUN (blood urea nitrogen), Creatinine, LDH (lactate dehydrogenase) was estimated. Pathological changes were depicted in histopathology of the tissue. LPO, ODC, BUN, Creatinine, LDH levels was elevated in Fe-NTA treated group and caffeic acid was successful in restoring these levels to base values. GSH and GSH dependent enzymes shows significant decrease in Fe-NTA treated group and caffeic acid treatment significantly increases these enzymes to normal levels. Higher dose of 40mg/kg body wt was found to be more effective in restoring the pathological alterations in the tissue. These findings imply that caffeic acid is potent chemopreventive compound and its pre-treatment is an effective strategy against Fe-NTA induced renal toxicity.
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Experimental model of ovary cancer produced by estrogen in rat

Madhuri Sharma1, Govind Pandey1*, Sahni, Y.P.1, Khanna, Asha2

and Shrivastav, A.B.3
1Department of Pharmacology & Toxicology, 3Department of Wild Life Health &

Management, College of Veterinary Science & A.H., Jabalpur, M.P., India

2Department of Zoology & Biotechnology, Model Science College, Jabalpur, M.P.

Estrogen hormone is the most commonly prescribed drug by far the two major uses are as a component of oral contraceptives (OCs) and hormonal replacement therapy (HRT) in women. OCs are the preferred method of contraception and over 100 million women worldwide use OC steroids (e.g. estrogen preparations); however, many of them have been reported to be  carcinogens in humans and rodents. Hence, the present study was undertaken to assess the carcinogenic effect of ethinyl oestradiol (EO, a semisynthetic estrogen) on the ovary of rat so as to produce an experimental model of cancer. The EO was administered @ 750 μg/kg, orally, weekly for 16, 20 and 24 weeks in groups 2, 3 and 4 of female albino rats, respectively. However, the rats of group 1 (control) were administered saline. On the 17th week, the ovarian tissues revealed degeneration and necrosis of follicular tissues, thick banding leading to fibrosis, thickening of the vascular wall, and presence of homogeneous mass in the lumen. On the 21st week, fibroplasia of interfollicular connective tissues, hyperplasia of follicular cells and papillary proliferation in surface epithelium were observed. On the 25th week, besides these changes, other malignant lesions such as hyperchromatosis, enlargement of nuclei and anisokaryosis, anisocytosis were seen. The extent and severity of ovarian damage were found to be time dependent, indicating that at higher dose for prolonged period, EO may produce an experimental model of cancer in the ovary of rat. 
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Combined exposure to Dichlorvos and Monocrotophos on some biochemical variables in rats

Nidhi Dwivedi, Yang Chen Bhutia and S.J.S. Flora

Division of Pharmacology and Toxicology, Defence Research and Development Establishment, Gwalior, India

Usage of pesticides in the ecosystem may lead to the development of various morphological, physiological, biochemical and behavioral changes in human and experimental animals. The degree of toxicity depends upon the nature of pesticides, their environmental concentration and numerous other factors. Dichlorvos (DDVP) and Monocrotophos (MC) are systemic insecticide and known to produce cholinergic and non-cholinergic effects. Despite number of reports on the individual effects of these chemicals, their combined effects have not been studied. The present study thus was planned to determine the effect of concomitant exposure to DDVP and MC on selected biochemical variables suggestive of liver damage, changes in whole brain biogenic amines levels, acetylcholinesterase (AchE) and monoamine oxidase (MAO) activities in rats. Female rats were exposed to DDVP (2.5mg/kg subcutaneously) and MC (1.8mg/kg, oral) either individually or in combination for 4 weeks. We observed a significant decrease in norepinephrine (NE) and dopamine (DA) levels following individual exposure to DDVP and MC, however co-exposure to these toxicants exhibited more pronounced depletion in DA, NE ad 5-HT however, the changes more only moderate. Brain AChE activity increased and activity of MAO showed significant depletion on co-exposure to DDVP and MC. Brain glutathione (GSH) and oxidized glutathione (GSSG) ratio decreased significantly during exposure to DDVP or MC while co-exposure to these toxicants led to more depletion in GSH:GSSG ratio. Serum aspartame transminase (AST) and alkaline phosphatase (ALP) activities increased significantly on exposure to MC suggesting liver injury and DDVP alone had no effect on these variables. There were no effects of DDVP and MC exposure on haematological biochemical variables except for depletion in serum glucose level after MC exposure which was more pronounced DDVP + MC during co-exposure. It can be concluded only moderate synergistic effects occur between MC and DDVP at the selected dose levels. A more detailed study with variable doses, prolonged exposure and alterations in different brain regions is recommended. 
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Effect of repeated hyperstimulation on embryo developmental competence in vitro in mice

S. Nandi, S.P. Butler, F.C. Guazdauskas Department of Dairy Science, Virginia Tech, Blacksburg, Virginia, USA

Gonadotrophins at the leveis of 5 lU/mice are routinely used for superovulate mice without compromising the embryo quality. Mice need to be repeatedly superovulate if copulation plugs are not detected. The present study was aimed to investigate the effect of doses of gonadotrophins on quality of embryo in vitro in normal and repeatedly superovulated mice (5 and 8 weeks old). The normal mice (superovulation to be done for first time) and repeatedly superovulated mice (previously siperovulated once with no copulation plugs detected in first superovulation) were superovulated with routine PMSG and hCG (both 5, 10, 20 lU/mice) protocol. The mice were mated and they were sacrificed 20 hrs post mating. The presumptive zygotes were cultured in vitro for 96 hrs. The biastoycsts production, blastocyst hatching rates and the embryo developmental block were observed. We observed that 5 !U of PMSG and hCG was optimum for both 5 and 8 weeks old normal mice in terms of embryo recovery, blastoysts production and blastocyst hatching rates. PMSG and hCG at the levels of 5 IU and 10 IU was optimum for 5 and 8 weeks old repeatedly superovulated mice in terms of embryo recovery, blastoysts production and blastocyst hatching rates. We also observed that blastocyst hatching rates were not decreased in both groups of mice stimulated with 20 IU of PMSGand hCG.
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Heavy metals affect various embryonic stages differentially in vitro in buffalo

S. Nandi, P.S.P. Gupta, S.C.Roy, S. Selvaraju and J.P. Ravindra
National Institute of Animal Nutrition and Physiology, Adugodi, Bangalore, India

The present study was to undertaken to examine the effect of ten different levels (0, 0.005, 0.05, 0.5, 1.0, 1.5, 2.5, 5 and 10 µg/ml) of cadmium or lead on buffalo embryo development in vitro. The different stages of embryos (2-4, 4-8 , 8-16 cell stage and morulae) were obtained from oocytes cultured and fertilized in control media. Embryos up to the tested particular stage were also cultured in a control embryo culture medium. Thereafter, the embryos were cultured in medium containing cadmium or lead. The embryo development was compromised at 0.5 and 1.0 µg/ml of cadmium or lead respectively. The cell block in both cadmium and lead exposed embryos was in order morulae>4-8 cell stage> 2-4 cell stage> 8-16 cell stage.  When 4-8 cell stage embryos were exposed to cadmium or lead, more than 55% of embryos were blocked at 4-8 cell stage. Majority of the embryos (80%) progressed to morulae stage when 8-16 cell stage embryos were exposed to cadmium or lead. However nearly 85% of morulae were blocked at the same stage and did not progress to blastocyst when they exposed to cadmium or lead.
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Curcumin protects dichlorovos induced toxic effects in rats

Preeti Yadav, K.K. Kaul1, S.C. Pant and S.J.S. Flora

Division of Pharmacology and Toxicology, Defence Research and Development Establishment, Jhansi Road, Gwalior - 474 002, India 
1School of studies in Botany, Jiwaji University, Gwalior, India

Dichlorovos (2-2 dichlorovinyl dimethyl phosphate; DDVP) is an organophosphate insectiside used to treat external parasite and is known for various toxic effects in humans and animals. Like many OP insecticides, it inhibits the enzyme cholinesterase, which results in disruption to the nervous and muscular system. The present study was carried out to evaluate the preventive efficacy of curcumin against dichlorvos induced toxic effects in liver and brain of rats. The animals were treated with dichlorovos (2mg/kg subcutaneously) and curcumin (200mg/kg and 400mg/kg orally) simultaneously for three weeks. Blood glutathione (GSH) decreased significantly and reactive oxygen species (ROS) increased significantly on DDVP exposure. Brain and serum AChE activity also showed significant inhibition on DDVP exposure along-with brain biogenic amines norepinephrine (NE), dopamine (DA) and serotonin (5-HT) levels. We also studied various antioxidant and pro-oxidant variables. We observed significant inhibition of hepatic superoxide dismutase (SOD) and catalase while an increase in thiobarbituric reactive substance was also noted. Most of these parameters except brain (particularly serum AChE activity) responded favorably to the co-administration of curcumin particularly at the lower dose levels. The results suggest beneficial effect of curcumin co-administration during DDVP exposure in protecting rats the hepatotoxic effects while neurotoxic effects responded less favorably to curcumin. 
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Farnisol modulates 1,2-Dimethylhydrazine induced oxidative damage in colon of Wistar rats
Rehan Khan, Abdul Quaiyoom Khan, Wajhul Qamar and Sarwat Sultana1
1Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi-110062, India

Farnesol, a acyclic sesquiterpene, produced by dephosphorylation of mevalonate pathway intermediate farnesylpyrophosphate is know to possess chemopreventive properties.1,2-Dimethylhydrazine (DMH) is a colon specific carcinogen and environmental pollutant. The aim of the study was to investigate the preventive role of Farnesol against DMH induced oxidative stress in colon of Wistar rats. Pretreatment of farnesol at the doses of 50 and 100mg/kg body weight were given orally for 7 days. On the 7th day after 1 hour of the farnesol treatment, rats were treated with single subcutaneous admistration of DMH at the dose of 100mg/kg b. wt. Oxidative stress parameters like Catalase, Glutathione, Lipid peroxidation, Glutathione peroxidase, Glutathione reductase and Superoxide dismutase have been done. The results of the study suggest that farnesol supplementation effectively suppress 1,2-Dimethylhydrazine induced oxidative damage in colon of rats. Oxidative imbalance in DMH-treatment was significantly modulated on farnesol supplementation as indicated by the concentration of thiobarbituric acid reactive substances (TBARS), superoxide dismutase (SOD), catalase (CAT) and reduced glutathione (GSH). Farnesol may have chemopreventive role against DMH induced colon carcinogenesis.
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Sub-chronic toxicity evaluation of salbutamol sulphate loaded transdermal patch:a safety evaluation study
Rashid Ali1,  Geeta Singh Suhag3, Sarwat Sultana2, Gaurav Mittal1 and Aseem Bhatnagar1

1Institute of Nuclear Medicine and Allied Sciences, Brig. SK Mazumdar Marg, Delhi, India

2Department of Medical Elementology & Toxicology, Faculty of Science, Jamia Hamdard, Delhi, India, 3Indian Institute of Technology, Delhi, India

We have developed salbutamol sulphate loaded transdermal patches using poly 2-hydroxyethyl methacrylate (HEMA) and N-[3-(dimethylamino) propyl] methacrylamide (DMAPMA), having vasodilatory action for treating cold injuries and vasoconstriction at high altitude. The objective of the present study was to evaluate sub-chronic toxicity of developed drug loaded patches as per schedule ‘Y’ guidelines. Salbutamol sulphate drug at a concentration of 50, 200 and 400 mg/ml/patch was incubated up to 24 hours for loading to respective transdermal patches. The drug loaded patches were then applied on to the skin of experimental animals for seven weeks. In addition to mortality and clinical observations, body weight, food consumption, and skin irritation parameters were recorded. At the end of the study, the animals were subjected to a full necropsy, their blood samples were collected for hematology and clinical biochemistry tests, and organ weights were measured. There were no changes in general morphological as well as haematological parameters between control and the test groups. Histopathological examination of skin of test animals confirmed vasodilatation of blood vessels. In addition, no vesicle formation, inflammatory changes or any other adverse reactions were seen. Results indicate that salbutamol sulphate loaded transdermal patches at three different concentrations were safe during the seven week study on experimental rats and rabbits. The developed transdermal patch can therefore be further evaluated in human volunteers for its clinical utility. 
FCPS-25
Administration of enrofloxacin and Capsaicin to chickens to achieve higher maximal serum concentrations

Shiva Kumar, Deepika Reddy A.R. and P.M.Radhakrishna

Vetcare R&D Centre, Tetragon Chemie Pvt. Ltd., IS-40, KHB Industrial Area, Yelahanka New Town, Bangalore-560 106

Enrofloxacin (EFX) is currently the most potent antibacterial drug used in poultry medicine. Overuse may result in resistant populations of bacteria and may also reduce its clinical efficacy. Some studies have shown that capsaicin is capable of enhancing drug absorption. The objective of this study was to determine whether the administration of combined form of enrofloxacin (Enrocare® 10% Oral solution used) and capsaicin was capable of achieving a higher maximal serum concentration of enrofloxacin, than the peak concentration obtained with enrofloxacin alone. The trial was conducted with straight run broilers weighing approximately 600g and which were free from antibacterial medication. The birds were randomly divided into 5 experimental treatments of 25 birds each, with the birds dosed orally. The treatments consisted of T1 (EFX @ dose of 10 mg/kg b.wt), T2 (EFX @ 10 mg/kg b.wt with 0.2mg/100ml capsaicin), T3 (EFX @ 10 mg/kg b.wt with 0.3mg/100ml capsaicin), T4 (EFX @ 10 mg/kg b.wt with 0.4mg/100ml capsaicin), and T5 (Negative Control). Blood samples were drawn from three birds per treatment at intervals of 0.25, 0.45, 1, 1.3, 3, 6, 9, 12 and 24 hrs. Determination of the concentration of enrofloxacin in serum was carried out by quantitative microbiological agar diffusion analysis. A graph was plotted for concentration of (µg/ml) enrofloxacin versus Time (in hours). The data generated from trial showed enrofloxacin in combination with capsaicin was capable of achieving a higher serum concentration of enrofloxacin over a period of time, than the peak concentration obtained with enrofloxacin alone. The combination can be used to lengthen the useful life span of enrofloxacin for clinical use.
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Effect of a feed acidifier as antibiotic growth promoter replacer on the performance and gut health of Broiler Chickens
Shiva Kumar, Deepika Reddy A.R. and P.M.Radhakrishna

Vetcare R&D Centre, Tetragon Chemie Pvt. Ltd., IS-40, KHB Industrial Area, Yelahanka New Town, Bangalore-560 106

A study was undertaken to evaluate an acidifier feed formulation as substitute for antibiotic growth promoters on the performance and gut health of broiler chickens. There were six replicates of 20 birds per treatment, reared in Deep Litter System for a period of 42 days. The test substances were given thru the diets and treatments consisted of T1 (Basal diet + Acify Dry- Feed acidifier @ 1g/kg), T2 (Basal diet + Stafac- Virginamycin @ 0.5g/kg) and T3 (Basal diet). The average body weights and feed conversions were calculated every week until day 42 and intestinal contents were collected on 42nd day for E.coli and Salmonella counts. The results obtained showed significance at 95% confidence interval. Highest average body weights were seen in T1 (2218 ± 27.94 g), followed by T2 (2128 ± 21.04g) and followed by T3 (2074 ± 31.45g). The difference from the negative control (T3) was marked with 144 g and 54 g in T1 and T2 respectively. The pattern of results in the FCR did not show significant difference in performance. The performers were T2 (1.737 ± 0.032), T1 (1.76 ± 0.026) and T3 (1.779 ± 0.031). Addition of antibiotic and acidifier showed significant effect on reduction of E. coli and salmonella counts in the intestinal content. From these results it can be concluded that feed acidifiers containing well-balanced acid combination can increase the growth and influence the microbial profile in the gut of broiler chicken and can be used for replacement of anti-biotic growth promoters.
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Chemopreventive efficacy of hibiscus rosa sinensis flower extract
Sana nafees and Sarwat sultana
Department of Medical Elementology and Toxicology,Jamia Hamdard ,New Delhi,India.

Chemoprevention of wide array of diseases through intercepting signal transduction by herbal and dietary agents is considered to be effective strategy in regressing the pathology of the disease. Therefore assessing chemopreventive potential of the agent is the pre-requisite in the experimental set-up. Hibiscus rosa sinensis (HRS) is the plant of choice in this study and methanolic extract of its flowers were assessed for the chemopreventive potential through different markers defining biotransformation and redox cycle. Total phenolic content was estimated as more polyphenolic content is directly proportional to its free radical scavenging efficacy .DPPH assay, reducing potential assay and LPO assay ,Total CYP450 and DNA sugar damage was also assessed. Total phenolic content showed increase in polyphenols with increase in dose from 50μl to 200μl and remain stable from 250μl to 350 μl. DPPH assay showed percent inhibition of free radical generation of 67% at dose 200μl and higher doses showed less efficacy. Reducing potential assay also highlighted dose dependant increase (61% uptill 250μl) in the free radical scavenging potential of the HRS flower extract. LPO assay (ferric chloride and ascorbic acid induced lipid per oxidation) showed effective decrease (p<0.05) in the LPO levels with increase in dose of methanolic HRS flower extract (maximum efficacy at 200μl of dose). Total CYP450 and DNA sugar damage also showed that methanolic extract of flowers of HRS were successfully able to decrease the induction of Cytochrome P450 and also able to protect the DNA sugar from ferric chloride and ascorbic acid induced free radical generation in dose dependant manner.  These results infer that HRS flower extract to be successful qualifier of the potential chemopreventive interceptor by modulating different redox cycle enzymes.
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Cisplatin induced genotoxicity and nephrotoxicity: Attenuation by tannic acid in Swiss albino mice
Shiekh Tanveer Ahmad and Sarwat Sultana1
1Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Faculty of Science, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi, India-62.

Tannic acid (TA) is a hydrolysable plant polyphenol present in a variety of foods such as nuts, red wine, tea, and coffee. This natural product is generally regarded as safe and widely used as a food additive. Our aim was to investigate the Antigenotoxicity and nephroprotective effects of Tannic Acid against the Cisplatin, a known chemoptherapeutic agent, in Swiss Albino Mice.The study was carried in Swiss Albino Mice which were pretreated with different doses of TA (40 and 80mg/kg body weight) orally for 7 days before the administration of a single intraperitoneal dose of Cisplatin (7mg/kg body weight). Nephroprotective effect of TA was evaluated in terms of BUN, serum creatinine, γ glutamyl transpeptidase, XO, GSH and LPO. Antigenotoxicity was estimated by Bone marrow micronucleus assay and gel electrophoresis DNA fragmentation assay. Prophylactic treatment of high dose of TA (80mg/kg body weight/day) reversed effects of Cisplatin by decreasing the levels of BUN (P<0.05), serum creatinine, and γ-glutamyl transpeptidase (P<0.01), LPO, XO, DNA fragmentation and decreased the frequency of MNPCEs (P<0.05) in the bone marrow. Thus it can be concluded that tannic acid supplementation may be useful in cancer patients on cisplatin therapy.
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Modulatory effect of emblica officinals(fruit)against ultra violet B-induced photoaging in human skin fibroblasts
Adil Mushtaq, Nisar-ul-Ashraf, Kaiser Peerzada, Tasduq Abdullah
Experimental Toxicology Lab Pk-Pd and Toxicology Division,

Indian Insitute of Integrative Medicine (I.I.I.M.),
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To study investigated the capacity of Emblica officinalis (fruit) (EO)to inhibit photo-aging in Ultra violet –B (UV-B) irradiated human skin fibroblasts. Human skin fibroblasts proliferation was measured by MTT-assay. Quantifications of procollagen 1 and Matrix Mettalaoproteinase 1 (MMP 1) release were performed by ELISA, intracellular oxidative stress (ROS) was evaluated by DCF-DA fluorescence determination. Hyaluronidase inhibition assay was studied by In-vitro enzymatic assay. Anti-oxidant activity of EO was studied by DPPH assay and ABTS assay. Cell cycle analysis was determined using propidium iodide by flowcytometry. E.O. stimulated the otherwise, UV-B inhibited proliferation of fibroblasts. EO augmented procollagen-1 depletion in UV-B irradiated human skin fibroblast via inhibition of Matrix metalloproteinase 1 (MMP 1).  EO exhibited concentration dependent inhibitory activity of hyaluronidase and anti-oxidant effect. In conclusion, EO effectively inhibits UV-B induced photo-aging in human skin fibroblast via its strong ROS scavenging ability.
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Silymarin post treatment shows antilipidemic properties against ethanol plus hydrazine-induced hepatic steatosis in rats
P.Vivekanandan, D.Ezhilarasan, S.Priya,  P.Vijayalakshmi,  and S.Karthikeyan
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Hydrazine (NH2=NH2; Hz) and its derivatives are a highly reactive class of chemicals having a wide spectrum of usage including agricultural, chemical and pharmaceutical industries and as a propellant in aircrafts, rockets and satellites. Administration of Hz and its derivatives have been shown to induce hepatic steatosis. Data on the effect of ethanol (EtOH) pretreatment on single dose exposure to Hz-induced hepatic steatosis is unavailable. Moreover the antilipidemic effect of the standard hepatoprotective agent silymarin (SIL) on EtOH + Hz-induced hepatic steatosis is unavailable. Hence this study was performed to investigate the antilipidemic effect of SIL on ETOH + Hz-induced hepatic steatosis in rats. Group-I rats received saline throughout the experimental period and served as control. Group-II, IV and V rats were treated with EtOH (pretreated daily for 14 days at a dose of 4 gm/kg b.w., p.o.). On day 15 Group-III, IV and V rats were treated a single dose of Hz (50mg/kg b.w., i.p.) while Group-II, III and IV were left without treatment for 7 days (i.e., from day 16 till day 21) that of group V rats were post treated SIL (50mg/kg b.w., p.o.) for the above period. All the rats were sacrificed on day 22 and various biochemical assays are performed in plasma, liver and adipose tissue. A significant elevation was observed in all the lipid parameters (TG, TL, CHO, FFA and PL) in both plasma and liver tissue accompanied by a fall in PL in the liver tissue of ethanol, Hz and EtOH + Hz treated rats. However, the degree of steatosis varied between the groups, showing a pattern in the order ethanol + Hz > EtOH alone > Hz alone. These treatments also caused a significant decrease in the levels of HDL, LDL, with a concomitant increase in the serum VLDL levels. Ethanol alone, Hz alone, EtOH + Hz treated groups also caused an increase in the mobility of TG and TL from the adipose tissue. Post treatment of SIL alleviates the above toxic alterations in the EtOH + Hz treated group. In conclusion the present study demonstrates the antilipidemic effect of SIL against EtOH + Hz-induced hepatic steatosis.
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Attenuation of cyclophosphamide induced oxidative stress, inflammation and lung toxicity by farnesol:a study in Swiss albino mice
Wajhul Qamar and Sarwat Sultana1
1Section of Chemoprevention and Nutrition Toxicology, Department of Medical Elementology and Toxicology, Jamia Hamdard (Hamdard University), Hamdard Nagar, New Delhi-110062, India

Farnesol, an isoprenoid alcohol is known to possess anti-inflammatory and chemopreventive properties. Farnesol is produced in mevalonate pathway. In the present study we report the protective efficacy of farnesol against massive lung inflammation, oxidative stress and consequent injuries caused by cyclophosphamide in Swiss albino mice. Lung toxicity was induced by a single i.p. dose of cyclophosphamide in Swiss albino mice. Farnesol was administered orally (50 mg/kg b.wt.) for seven days before lung toxicity induction. Various parameters were measured in bronchoalveolar lavage fluid (BALF) and lung tissue homogenate. All chemicals used were of highest purity grade. Prophylactic treatment with farnesol significantly shows lung protection by lowering the levels of total cell count and total protein in BALF. It also induces the antioxidant armory in lung tissue against toxic insult and simultaneously decreases the activities of xanthine oxidase and lipid peroxidation. These results suggest a potent role of farnesol in protection of lung against cyclophosphamide induced lung inflammation and injury in mice. It may play a role against other lung ailments including lung carcinogenesis.
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Sotalol induced QT elongation in a conscious Beagle dog
Zala V.M,  Kavani H.J, Deshmukh P.B, Tiwari V.K

Department of Toxicology, Jai Research Foundation, Valvada,

Dist. Valsad, Gujarat 396108

The purpose of this study was to validate the method of assessment of effect of drug on QT interval using class III agent, d,l-sotalol, in a conscious canine model. The duration of QT-interval has been used as the major determinant of the risk of drug-induced torsades de pointes . The d,l-sotalol at 10 mg/kg was administered orally in one male beagle dog. 3-channel with 12 lead ECG machine (BPL Co.Ltd) was used to record ECG waveforms (QT, QTc, PR, P duration and heart rate) at pre dose, 2 hour and 4 hour post dosing. Sotalol significantly increased QT-interval in the beagle dogs at 2 and 4 hour post dose period as compared to that of 0 hour (pre dose). These data demonstrated that this validated canine model and sotalol as a positive control can be used to study the potential undesirable pharmacodynamic effects of the test compounds on QT-interval. 
Key words: QT elongation, Sotalol, Beagle dog
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Sub clinical nerve conduction deficits and neurological problems in pesticide exposed population
M.K. Pathak, M. Fareed, V. Bihari, N. Mathur, C. Kesavachandran

Epidemiology Section, Indian Institute of Toxicology Research (Council of Scientific and Industrial Research) M.G. Marg, PO Box No. 80, Lucknow-226001 (U.P.) India

Occupational exposure of pesticide results in health effects associated with nervous system. A cross sectional study was conducted on fifty two pesticide sprayers employed in mango plantations and eighteen control subjects of same socio-economic status, occupationally  not exposed to pesticides from Lucknow, Uttar Pradesh to assess the neurological problems and sub-clinical changes in nerve conduction velocity. Physical characteristics of age (yr), height (cm) and weight (Kg) of sprayers were 39±16.9, 162.2±5.7 and 51.6±6.7 respectively. Clinical examination of nervous system was conducted among pesticide sprayers and recorded in a questionnaire. Nerve conduction of sensory and motor nerves of median nerve was conducted using EMG EP MARK II (RMS) for the evaluation of peripheral neuropathy. Neurological problems were observed in 76.9% pesticide sprayers. Motor nerve conduction slowing was observed in 46% sprayers whereas sensory nerve conduction slowing was observed in 42% sprayers. Occupational exposure to pesticide among sprayers can lead to neurological problems as well as sub-clinical nerve conduction velocity deficits leading to peripheral neuropathy. The study may be helpful in formulating medical surveillance programmes for sprayers exposed to pesticides. 

FCPS-34
Isolation of arsenite hypertolerant bacteria from soil receiving dye discharge
P.Kaushik, H.Tiwari, S.J.S. Flora1, P.Bhatnagar
International College for Girls,Jaipur, 1Defence Research Development Organization,Gwalior
Arsenic is known as a toxic metalloid,which primarily exists in inorganic form as As (III) and As (V) and can be transformed by microbial redox processes in natural environment .As(III) is much more toxic and mobile than As(V).Arsenic has been known to cause acute and chronic adverse health and is found to interfere with a number of bodily functions. Eco-friendly and cost effective measures to remove the ever increasing  arsenic in environment are often missing. A solution to this problem could be application of adapted microorganisms that are able to oxidize Arsenite (III) to Arsenate (V).  In present study arsenite resistant bacteria were isolated from soil receiving dye discharge from Sanganer area,Jaipur.

In total 8 Arsenite hypertolerant bacteria were isolated .The bacteria which exhibited maximum tolerance was gram positive, aerobic staphylobacilli.

The isolated strain are being  phylogenetically characterized by biochemical tests and 16 S rDNA Sequencing.
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Protective role of dietary ginger on Induced oxidative cellular damage
K. Nirmala, Virendra V. Panpatil, and  K.Polasa
Food and Drug Toxicology Research Centre, National Institute of Nutrition,     Hyderabad- 500007

Spices are important constituents in the preparation of various foods in Indian culinary practices. Cancer chemopreventive potential of naturally occurring phytochemicals in spices is gaining lot of interest and importance, as they possess antioxidant, antimutagenic and anticarcinogenic properties. The comet assay or single cell gel electrophoresis (SCGE) provides a visual and rapid method to detect DNA damage in individual cells. Comets are visualized by fluorescent microscopy, and the amount of DNA in the tail, relative to the head, is proportional to the amount of strand breaks. Since it can be applied both in vivo and in vitro, it is proving as a valuable tool in assessing the protective role of naturally occurring dietary factors in management of chronic diseases and biomonitoring of genomic DNA damage. There is a growing evidence that spices play a critical role in modifying the antioxidant status and significantly reduce the oxidative state. Medicinal plants and their active principles have attracted the focus of recent attention for their role in management of prevention of chronic diseases. Since diabetes is known for its complications, prevention and control of complications associated with it is one of the important issues. Ginger is an important medicinal herb and is one of the biologically active dietary constituent. Our previous studies on ginger have explained the induction of protective enzymes in rats fed with ginger at different levels. Improvement in antioxidant status was also observed by reduction in the levels of lipid peroxidation and protein oxidation. Based on these observations, studies were conducted to assess the effects of ginger on the diabetic course and DNA damage induced by the administration of streptozotocin injection in rats.
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Testing mutagenicity potential of recombinant products-Tetra valent Vaccine by bone marrow micronucleus assay

A.K.Rajakumar, B.Dinesh Kumar, Kalpagam Polasa
The bone marrow micronucleus assay was developed by Schmidt and co-workers (1975) as a method for detecting chemicals that produce chromosome damage or loss in vivo .The test is recommended as part of the “minimal package “for testing new pharmaceutical products by the Committee for Proprietary Medicinal Products (CPMP) of the European Economic Community (EEC)(1980). Both the EEC and the OECD have prepared guidelines describing the experimental procedure of the test.   As a part of preclinical trials bone marrow assay was performed in the Swiss albino mice to test the mutagenicity potential of Tetra valent vaccine. The number of micro nucleated polychromatic erythrocytes among 2000 polychromatic erythrocytes (PCEs) and the ratio of PCEs to normochromatic erythrocytes (NCEs) were determined for each anima. .The results show that the tetravalent vaccine did not cause micronucleus formation in the mice bone marrow.  The ratio of PCE to NCE (PCE: NCE) is found to be normal in all the four groups ie.VC, TD, AD, and HD.
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Complete sequence analysis of plasmid DNA pPRS3a from a multiple metal & antibiotic resistance bacillus SP

Pankaj Kumar Jain, Deepshikha, S. Ramachandran and S. K. Verma
Centre for Biotechnology, Biological Sciences Group,

Birla Institute of Technology & Science, Pilani -333031, Rajasthan, India.

Now a day, Metal and antibiotic resistance among bacterial population is becoming a major global concern. The emergence of multiple metal/antibiotic resistance among bacterial population poses a potential threat to the human health. The co-existence of metal/antibiotics resistance in bacterial strains suggests the role of metals as a factor which can also contribute to such a phenomenon. The objective of this study was to characterize an endogenous plasmid DNA from multiple metal/antibiotic resistant bacteria. A total of 24 strains (12 Gram positive and 12 Gram negative bacteria) were identified by the 16s rRNA gene sequencing. Most of the isolates showed multiple metal and antibiotics resistance and they were screened for the presence of an endogenous plasmid DNA. One strain, Bacillus sp. (PRS3) found to have a plasmid DNA (pPRS3a) of 4.2kb, sequenced through primer walking. Complete sequence analysis of pPRS3a revealed the presence of a gene for ampicillin resistance, an origin of replication and two functional promoters. The presence of antibiotic resistance gene and rolling circle mode of replication of pPRS3a strongly suggest the spread of antibiotic resistance to other bacterial strain of surrounding areas by horizontal gene transfer mechanism. It was found that metal pollution results in selective pressure and leads to the development of multiple metal/antibiotic resistance among bacterial population. This study strongly emphasizes the need for metal laden waste treatment and safe disposal to prevent passage of such potential pathogens into human population.
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Expression and inducibility of endosulfan metabolizing gene in rhodococcus strain (RK1) isolated from earthworm gut
A Verma, R.S. Ray, M.Farooq and R K Hans
Photobiology Division, Indian Institute of Toxicology Research, (CSIR)

Lucknow-226001(U.P.)

Endosulfan, a chlorinated pesticide, extensively being used for last more than 50 years across the globe and known for its long lasting persistence in the soil. The acute and chronic toxicity of endosulfan is well reported in variety of species including human beings. However, the mechanisms involved in the metabolism and toxicity of endosulfan is poorly understood. Decontamination of soil from such pollutant is the need of hour and being looked at using variety of devices including bioremediation. Thus, the present investigation was carried out to study the endosulfan metabolizing potential of bacteria isolated from the gut of Indian earthworm (Metaphire posthuma), residing in endosulfan contaminated site. Isolation, purification and characterization of earthworm gut bacteria was done and finally a strain of bacteria showing endosulfan degrading capability up to 92.58% within 15 days without producing toxic secondary metabolites, and confirmed as Rhodococcus species and received a repository number RK-1 (MTCC 6716, IMT Chandigarh). Further, studies were carried out to study the endosulfan induced alterations in the expression (mRNA and protein) of specific marker genes (Esd gene) and substrate specific activity in RK-1 strain. Our data reveals that plasmids are absent in RK-1 strain and endosulfan metabolizing gene Esd is present in the genomic DNA. A concentration and time dependent increase in the expression of Esd gene (37kd) could be detected at both transcription and translation level under our experimental conditions. Studies are half in the way to standardize the environmental factors like temperature, pH, salt concentration, etc. to optimize the maximum expression and activity of Esd to suggest the suitability of RK-1 as a good bio-metabolizer of endosulfan under field conditions. 
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Potential chemoprevention of nintrosodiethylamine – induced hepatic pre-neoplastic events by a acteoside (A Phenylpropanoid Glycoside) in rat

Nissar ul Ashraf, Adil Mushtaq. Kaiser Peerzada. Bhardwaj Subhash, Naresh satti, Krishan suri, Rakesh  Johri and Tasduq Abdullah

Indian Institute of Integrative Medicine (I.I.I.M.), C.S.I.R., Jammu Tawi-180001, Government Medical College – Jammu, Jammu Tawi-180001

Based on our preliminary In-vitro data generated on HepG2 and HuH-7 cells, we evaluated the preventive effects of acteoside, on the induction of early pre-hepatocarcinogenic events mediated by diethylnitrosamine (DEN) in male wistar rats. HCC was induced by DEN treatment (i.p.) at a dose of 35mg/kg/week for 3 weeks, followed by a dose of 50 mg/kg/week for next 3 weeks .Animals were sacrificed at 5, 10 and 18 weeks from the last  DEN dose. Pre-neoplasia was established by histology. Serum and liver biochemical markers of toxicity were evaluated. Mechanism was studied in liver cells. The alterations in the liver histoarchitecture were time dependent and were characterized by well defined histological changes. Acteoside treatment resulted in a significant reversal of the abnormal liver histo-architecture and serum and liver biochemical markers of toxicity. Mechanistic studies revealed central role of calcium, CYP4502E1 and ROS in DEN –induced pathology.
FCPS-40
A combination of camphene and geraniol prevents alteration in mitochondrial redox regulation and apoptosis in nimesulide induced hepatotoxicity

Brijesh Kumar Singh, Madhulika Tripathi and Poonam Kakkar
Herbal Research section, Indian Institute of Toxicology Research (CSIR), 80-M G Marg, Lucknow-226001
Nimesulide (an NSAID and selective COX II inhibitor) has been associated with rare but severe idiosyncratic hepatotoxicity. Studies were initiated to explore whether disturbed redox-homeostasis could contribute to nimesulide induced mitochondrial dysfunction and whether metabolism derived ROS could be responsible for cell death and liver toxicity. At the same time any protection accorded by plant derived antioxidants, camphene and geraniol, in combination (CG combination) against mitochondria mediated nimesulide induced hepatotoxicity was also studied. Nimesulide caused significant cytotoxicity along with alteration in membrane permeability transition in vitro and in vivo. Significant cytotoxicity as assessed decrease in MTT activity (54%) and increased LDH release (53%) was observed in vitro due to nimesulide, which was significantly prevented by CG combination (41% and 37% respectively). Rat liver mitochondria rapidly underwent MPT change upon exposure to nimesulide followed by release of apoptotic proteins (i.e. 46% and 61% release of AIF and Cyt c from mitochondria to cytosol respectively) in vivo. Nimesulide was also found to alter expression of key antioxidant and redox genes significantly i.e. reduction in Cu/Zn and Mn-SOD expression by 67% and 72% along with GPx and GR by 72% and 83% (P<0.001). CG combination pretreatment in nimesulide stressed rats has found to modulate these critical points. Only 17% AIF was released and no significant release of Cyt c was observed in CG pretreated rats. Expression of both SOD and redox enzymes were significantly upregulated (83%, 58%, 78% and 70% respectively) when compared to nimesulide stressed group, showing that CG combination prevents oxidative modulations during nimesulide induced hepatotoxicity.

FCPS-41
Prevention of Nimesulide-induced hepatic apoptosis by administration of Fumaria Parviflora lam.Extract in rats
Madhulika Tripathi, Brijesh Kumar Singh and Poonam Kakkar
Herbal Research section, Indian Institute of Toxicology Research (CSIR), 80-M G Marg, Lucknow-226001

Nimesulide, a preferential COX-2 inhibitor is a non-carboxylic acid nonsteroidal anti-inflammatory drug that has been effectively used in debilitating conditions. Few cases of acute liver and renal failure have raised questions regarding safety of nimesulide. The present study was planned to investigate protective effects of a medicinal plant extract Fumaria parviflora Lam. (Fp) on nimesulide induced hepatotoxicity in rats. Pre-treatment with Fp extract (200mg/kg/day, p.o.) for five days significantly reduced the impact of nimesulide toxicity (50 mg/kg, p.o.) as evident from the serum markers of liver damage i.e. aspartate aminotransferase (AST), alanine amino transferase (ALT) and alkaline phosphatase (ALP). Nimesulide exposure caused decrease in GSH content by 70% (p<0.001), increased generation of reactive oxygen species (ROS) by 8.25 folds (p<0.001) as assessed using fluoroprobes. In vitro studies carried out earlier showed that nimesulide induces apoptotic cell death in primary hepatocytes. Nimesulide also caused increase in the number of low membrane potential mitochondria (42.23%; p<0.001) and apoptotic events like Bcl2 and Bax translocation from cytosol to mitochondria increased significantly (p<0.001). Fp extract reverted all the critical end points of apoptosis i.e. caused significant decrease in ROS generation (40%), low membrane potential mitochondria (50% less) as well as translocation of Bcl2 and Bax from cytosol to mitochondria (p<0.001).The study provides significant evidence that Fp extract has strong antioxidant and cytoprotective properties which could be beneficial in preventing nimesulide induced liver injury. 
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Toxicity of occupational dust produced in unorganized bone based industrial units manufacturing ornamental and decorative products

Huma Siddiqui, Mohd. Ashquin, Rajendra Prasad and Iqbal Ahmad

Fibre Toxicology Division, Indian Institute of Toxicology Research (CSIR)
M.G. Marg, Post Box 80, Lucknow-226 001

Our previous studies on industrial hygiene in unorganized bone-based industrial units showed exposure of workers to occupational dust produced during the process of manufacturing ornamental and decorative products from bone. Occupational dust was also found to cause hemolysis, an elementary marker of cytotoxicity. Encouraged from these earlier observations, an attempt was made to investigate cytotoxicity using isolated rat hepatocytes of five different samples of occupational dust. One of the occupational dust samples was also intratracheally exposed to rats for studies in vivo on the lungs and peripheral blood for tracing any clue for biomarkers of exposure to occupational dust. LDH (lactate dehydrogenase) and GSH (reduced glutathione) were studied in lung lavage as well as serum glutamate oxaloacetate transaminase (SGOT), serum glutamate pyruvate transaminase (SGPT) and serum alkaline phosphatase (ALKP). All the samples affected cell viability in a concentration-dependent manner; however their cytotoxicity levels varied from sample to sample.  Cytotoxicity of five samples of occupational dust was in the range of 6.1 – 36.6 % at concentrations 100-1000 μg/106 cells. Cell free lung lavage fluid had LDH activity profiles increased by 46%, 51%, 47% and 58%, at day 1, 4, 8 and 16, respectively due to in vivo exposure of 1mg/rat. A dose of 5 mg/rat also produced a similar effect increasing LDH activity profiles by 98%, 97%, 89% and 89% at day 1, 4, 8 and 16, respectively. GSH profiles decreased by 10%, 20%, 30% and 5%, at day 1, 4, 8 and 16, respectively due to in vivo exposure of 1mg/rat. A dose of 5 mg/rat also produced a similar effect decreasing GSH profiles by 33%, 48%, 62% and 19%. SGOT activity profiles increased by 5% throughout the exposure period of 16 days. A dose of 5 mg/rat increased SGOT activity profiles by 7%, 31%, and 35% at day 1, 8 and 16, respectively. SGPT activity profiles increased by 5%, 15% and 18% at day 1, 8 and 16, respectively. A dose of 5 mg/rat increased SGPT activity profiles by 7%, 44%, and 49% at day 1, 8 and 16, respectively. ALKP activity profiles increased by 5%, 7% and 14% at day 1, 8 and 16, respectively. A dose of 5 mg/rat increased ALKP activity profiles by 7%, 21% and 18% at day 1, 8 and 16, respectively. In vitro as well as in vivo data suggest toxicity of occupational dust produced during the process of manufacturing ornamental and decorative products from bone in unorganized bone – based industrial units.
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Anti-amnesic effects pseudarthria viscida(L) Wight & Arn on B-Amyloid induced Neurotoxicity in Mice

Hanish singh.J.C1, Narsimha Reddy.Y2, Alagarsamy.V1
1Department of Pharmacology, MNR Pharmacy College, Fasalwadi, Sangaereedy, A.P

2Department of Pharmacology, University College of Pharmaceutical Sciences,

Kakatiya University, Warangal, A.P
Alzheimer's disease (AD) is a neurodegenerative disease characterized by progressive cognitive deterioration together with neuropsychiatric symptoms or behavioral changes with accumulation of intraneural fibrillary tangles of amyloid beta (A() plaques in brain. These are associated with cholinergic hypo-function & with escalation of AchE (Acetyl cholinesterase) enzyme and MAO (Monoamino oxidase) enzyme with speculation of Oxidative stress signaling and multi-protein inflammatory response. The medicinal herb Pseudarthria viscida (L) Wight & Arn had used for treating neurodegeneration in folklore medicine and it was evaluated against (-amyloid induced neurotoxicity by intracerebroventricular (i.c.v) injections on Swiss albino mice (male, 5-6 weeks) weighing 22-25g, grouped into four of each six animals, viz –control treated with saline, negative control received only i.c.v of A β 25-35 and two groups of each treated with 200 & 400 mg /kg ethanolic extract of Pseudarthria viscida (L) Wight & Arn (EEPV), injected with neurotoxin. Behavioral changes in mice were evaluated using step down inhibitory avoidance, open field exploration and are screened for the attenuation of neurotransmitter metabolic enzymes (AchE and MAO) and antioxidant property on brain homogenates. The treatment with EEPV shown neuroprotective action of (EEPV) on β-Amyloid 25-35 induced cognitive deficits. 
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Safety assessment of diclofenac and paracetamol combination in broiler chickens
K. Mohan, K. Jayakumar, H. D. Narayanaswamy1, B.H. Pavithra, M. D. Bayer and B. R. Naveen1
Department of Veterinary Pharmacology and Toxicology

1Department of Veterinary Pathology,

Veterinary College, KVAFSU, Hebbal, Bangalore – 560 024

The toxicology aspect of NSAIDs is mainly limited to mammalian species and seldom reported for avian species. Hence, on this back drop, the present study was designed to assess potential toxic effects likely to arise on vital organs of birds on therapeutic usage of NSAIDs, diclofenac and paracetamol in combination. Twenty four healthy broiler chickens aged five weeks were randomly grouped into four groups with six birds in each group. Group I served as normal control, Group II was the positive control receiving diclofenac (2.5 mg/kg, PO), Group III received paracetamol (15 mg/kg, PO) and Group IV received combination of diclofenac and paracetamol (2.5 mg/kg and 15 mg/kg, PO) for 5 days. Severe clinical signs of toxicity with high mortality were observed in diclofenac treated and diclofenac and paracetamol treated groups. These birds showed significant increase (P<0.01) in serum concentrations of ALT, AST, creatinine, uric acid and BUN. The carcasses showed dark colored musculature along with deposition of grayish white urates on organs such as liver, kidneys, heart, lungs and spleen. Increase in serum ALT, AST, creatinine, uric acid and BUN concentration observed in group II and IV was indicative of potential toxic effect of drugs (diclofenac, diclofenac and paracetamol combination) on liver and kidneys which was further correlated with gross and histopathological findings. However, paracetamol treated birds did not show any clinical signs of toxicity, the biochemical values did not differed from the control values and no observable gross and histopathological lesions were recorded. Thus, it was concluded that use of diclofenac and paracetamol in combination (2.5 mg/kg and 15 mg/kg, PO) exerts severe toxic effects on vital organs of birds. 
Key words: Diclofenac, Paracetamol, Broiler Chicken, Birds, Toxicity 
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DNA damage and apoptosis induction by mancozeb in cultured human lymphocytes: Involvement of oxidative mechanism

Amit Kumar Srivastava, Kulpreet Bhui, Shilpa Tyagi, Yogeshwer Shukla
Proteomics Laboratory
Indian Institute of Toxicology Research
Lucknow, India

Mancozeb, a polymeric complex of zinc and manganese salts of ethylene bisdithiocarbamate, is reported as a multipotent carcinogen and induces a variety of tumors in experimental animals. Here, the DNA damaging and apoptogenic potential of mancozeb, were studied in cultured human lymphocytes. Genotoxic potential of mancozeb was studied using single cell gel electrophoresis (SCGE), Cytokinesis-Block Micronucleus (CBMN) assay and chromosomal aberration. Mancozeb exposures (200 ,300 and 400ng/ml), showed a dose-dependent induction of DNA single strand breaks (SSB) formation after 3 hrs of treatment. Concomitantly, a dose-dependent increase in the reactive oxygen species (ROS) was recorded, suggesting a prooxidant action of mancozeb. The potential cytogenetic damage associated with the mancozeb exposure was recorded in CBMN assay. After 24 hrs of mancozeb exposure (200,300,400 and 500ng/ml) induction of micronuclei in cultured human lymphocytes was recorded. A significant increase in mean frequency of micronuclei in exposed cells over controls was noticed. Exposures of mancozeb at 500 ng/ml (6, 12 and 24hrs) significantly increased chromosomal aberration frequencies in time dependent manner. Further, the apoptosis inducing potential of mancozeb was also observed by Annexin V-PI assay in cultured human lymphocytes. At 24 hrs mancozeb (500, 1000, 2000 and 5000ng/ml) induced apoptosis. Exposure of cells to higher concentrations of mancozeb or for longer periods (>24 h) caused post apoptotic, necrotic alternations in cell membrane integrity. The data herein clearly demonstrates the genotoxic and oxidative effects of mancozeb and suggests that its prooxidant action may be involved in the apoptotic effect exerted by this compound in cultured human lymphocytes. It appears possible that the observed oxidative and genotoxic damage may be involved in the pathogenesis of various pathologies associated with the chronic exposition to mancozeb, including cancer.
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Neoplastic transformation of human keratinocytes by mancozeb
Shilpa Tyagi, Kulpreet Bhui, Richa Singh and Yogeshwer Shukla

Proteomics Laboratory

Indian Institute of Toxicology Research, CSIR

Mahatma Gandhi Marg

Lucknow, India
Mancozeb (Mz), an ethylene-bis-dithiocarbamate (EBDC), is one of the most commonly used fungicides because of its broad spectrum activity.Humans are potentially exposed to Mz during its production, spraying and through food chain. Although many animal bioassays have revealed its tumorigenic potential in many tissues, limited data exists regarding the carcinogenic effects in humans. Here, we report the ability of Mz to transform human keratinocyte (HaCaT cells) to the tumorigenic phenotype. We further studied the role of mancozeb-induced reactive oxygen species (ROS) generation in the activation of the extracellular signal regulated kinase (ERK) signaling pathway and cell transformation. Mz exposure (0.015–300 µg/ml) showed that doses below 2µg/ml did not significantly reduce cell viability. In cell proliferation assay, doses upto 2 µg/ml induced proliferation with ~2-folds increase in proliferation at the dose 0.5 µg/ml over untreated.  ROS production recorded a dose dependent increase and ~2-folds increase at 0.5µg/ml over untreated; however, N-acetyl cysteine (NAC) addition reduced ROS generation to basal levels. Cell cycle analysis revealed that Mz induced a 5-folds increase in the S-phase cell population. We also recorded ~35% of Bromodeoxyuridine (BrdU) stained cells over ~7% in untreated, indicating a higher DNA synthesis rate. Next, cell-transforming activities of Mz were studied by employing cell transformation and anchorage independent growth assays. Enumeration of colonies in cell transformation and anchorage independent growth assays showed ~ 7 and 6 folds increase over control, respectively. This cell transforming ability was about 70% and 60% of 3-methyl cholanthrene (positive control) in both the assays respectively. Mz exposure also produced rapid phosphorylation of ERK1/2 protein. Both NAC as well as PD98059, a potent ERK1/2 protein inhibitor could reduce Mz induced cell recruitment into the S-phase, suggesting that ERK signaling is importantly involved in Mz-induced ROS mediated proliferation. Concomittantly, up-regulation of downstream cyclin D1 and cyclooxygenase-2 proteins as well as proliferating cell nuclear antigen and cell cycle regulatory proteins viz. cdc 25A and C was seen. Conclusively, we herein present the first report asserting that Mz possesses neoplastic potential in human keratinocytes with involvement of ERK signaling in ROS mediated cell transformation.
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Evaluation of extract of Magnifera indica for acute oral toxicity in albino Wistar rats
V. Vijayabalaji, J. Joshua Allan and A. Amit

R&D Centre, Natural Remedies Pvt. Ltd., Bangalore – 560 100, India
The extract of Mangifera indica (Family: Anacardiaceae), a medicinal plant reported to possess anti-inflammatory, antibacterial and antiviral activities was evaluated for its acute oral toxicity by administering as a single oral dose to female albino Wistar rats. The extract was administered orally in a sequential manner to five female rats at the limit dose level of 5000 mg/kg body weight. On the day of dosing, all the animals were observed for mortality and clinical signs for first 10 min, 30 min, 1 h, 2 h, 4 h and 6 h after dosing and thereafter twice daily for mortality and once a day for clinical signs, for 14 days.  The body weight of rats was recorded and weekly body weight gain was calculated. After the observation period of 14 days, all surviving animals were sacrificed and subjected to complete necropsy.  The treated rats survived throughout the study period and did not show any major adverse clinical signs immediately following dosing and during the observation period of 14 days. In sighting and main studies, treatment with the extract did not reveal any adverse effect on the body weight gain at first and second week of observation. Overall, the percent body weight gain during the 14 day observation period was found to be normal in all the treated animals. On necropsy, no major gross pathological changes were observed in any of the treated rats. Based on the findings of the present study, the extract of Mangifera indica was found to be safe after oral administration as a single dose to female albino Wistar rats upto 5000 mg/kg body weight.
Keywords: Mangifera indica extract, Toxicity, Acute oral, Rats.
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Safety study of extract of Glycyrrhiza glabra (GUTGARD™) in albino Wistar rats

J. Joshua Allan, K.S. Goudar and A. Amit

R&D Centre, Natural Remedies Pvt. Ltd., Bangalore – 560 100, India
The extract of Glycyrrhiza glabra (G. glabra, Liquorice; Family: Fabaceae; ( 3 %  w/w glabridin; GUTGARD™), one of the most commonly used medicinal plants for its anti-ulcer, demulcent, antioxidant and anti-inflammatory properties, was assessed for its acute oral toxicity by administering as a single oral dose to female albino Wistar rats.  The extract was administered orally in a sequential manner to five female rats at the limit dose level of 5000 mg/kg body weight.  On the day of dosing, all the animals were observed for mortality and clinical signs for first 10 min, 30 min, 1 h, 2 h, 4 h and 6 h after dosing and thereafter twice daily for mortality and once a day for clinical signs, for 14 days.  The body weight of rats was recorded and weekly body weight gain was calculated. After the observation period of 14 days, all surviving animals were sacrificed and subjected to complete necropsy.  The extract treated rats survived throughout the study period and did not show any adverse clinical signs immediately following dosing and during the observation period of 14 days except for laxation that occurred upto 6 h post treatment in all animals at varying frequencies. Overall weight gain of treated animals was found to be normal during the study duration. On necropsy, no major gross pathological changes were observed in any of the treated rats. Based on the findings of the present study, the extract of G. glabra (GUTGARD™) was found to be safe after oral administration as a single dose to female albino Wistar rats upto 5000 mg/kg body weight.

Keywords: Glycyrrhiza glabra, GUTGARD™, Toxicity, Acute oral, Rats.
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Splenic  toxicogenomics of hemolytic anemia

Asha M

H.no:1-5-74/1/1, Phanigiri colony, Chaitanyapuri,
Hyderabad, AP. (Sathyabama University-Chennai)

Hemolytic anemia is a serious adverse effect of therapeutic drugs that is caused by Increased destruction of drug-damaged erythrocytes by macrophages in the spleen and liver. Toxicogenomic approach to the toxicity has been previously applied by analyzing microarray data of the liver of rats dosed with two hemolytic agents:phenyihydrazine and phenacetin.Gene expression profiles in the spleen have been analysed the primary organ for destruction of damaged erythrocytes, of the same models in order to identify splenic gene expression alterations that could be used to predict the hematotoxicity. Microarray analyses revealed hundreds of genes commonly deregulated under all severe hemolytic conditions, which included genes related to splenic events characteristic of the hematotoxicity, such as proteolysis and iron metabolism. Eleven upregulated genes have been selected as biomarker candidates, and their expression changes were validated by quantitative real-time PCR. The transcript levels of most of these genes showed strong correlation with the results of classical toxicological assays (e.g., histopathology and hematology). Furthermore, hierarchical clustering analysis suggested that altered expression patterns of the 11 genes sensitively reflected the erythrocyte damage even under a condition that caused no decrease in erythrocyte counts. Among the selected genes, heme oxygenase 1 was one of the most promising biomarker candidates, the upregulation of which on the protein level was confirmed by immunohistochemistry. These results indicate that altered splenic expression of a subset of genes may allow detection of drug-induced hemolytic anemia, with better sensitivity than that of erythrocyte counts in the blood.
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Safety studies of Kajjali – an ayurvedic herbomineral compound
Rakesh Kenjale, Mohd. Farooq Shaikh, Ganesh Gurhale, Sadhana Sathaye

Pharmacology Lab – II, Dept. of Pharmaceutical Sciences & Technology, Institute of Chemical Technology, N. P. Marg, Matunga, Mumbai 400019, Maharashtra, India.

Kajjali, a compound of mercury and Sulfur, forms an integral part of many Ayurvedic herbomineral formulations like, Arogyavardhini, Soothshekhar, etc., which are consumed over a long period of time. Ayurvedic granthas claim that Kajjali is Yogavahi, i.e., potentiating activity of other drugs, with which it is combined. There have been never ending debates about safety of Ayurvedic preparations containing heavy metals.  Ayurvedic fraternity claims that heavy metals used in Ayurvedic medicines undergo prior specific processing, ‘Shodhan Vidhis’, prescribed in Ayurvedic texts which reduces/abolishes the toxic properties of the heavy metals used. No published data is available regarding toxicity after consumption of Ayurvedic preparations containing Kajjali. This study will evaluate toxic potential of both processed and unprocessed Kajjali on repeated administration in animals as per OECD and Schedule ‘Y’ guidelines. Solubility, particle size, SEM analysis will help understand the physicochemical characteristics which could be important parameters to determine its toxic potential. 
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Modern imaging technologies in toxicologic pathology
R. C. Ghosh, A. Prakash, M. Mondal

Department of Veterinary Pathology

College of Veterinary Science & Animal Husbandry, Indira Gandhi Krishi Vishwavidyalaya, Anjora, Durg 491 001 (Chhattisgarh)

Pathology is a visual science predominantly based on light microscopy imaging. Applied light microscopy techniques have greatly advanced our knowledge at the cellular and tissue level resulting in the establishment of modern toxicologic pathology (Malkin, 1998; Piller, 2001; Crawford, 2003).Other bioimaging technologies with clinical applications have been developed over the past decades mainly due to the innovation of computed tomography (Seeram, 1994; Bushberg et al.,2002; Oakley, 2003). Meanwhile, light microscopy imaging techniques with biological applications continue to develop due to innovations of novel ﬂuorescence probes, confocal microscopy, automated microscopy and digital imaging. (Shotton, 1993; Wootton, 1995; Giuliano and Taylor,1998; McCullough et al., 2004; Pawley, 2006). Modern imaging technology, now utilized in most biomedical research area (bioimaging), enables the detection and visualization of biological processes at various levels of the molecule, organelle, cell, tissue, organ and/or whole body. In toxicologic pathology, the impact of modern imaging technology is becoming apparent from digital histopathology to novel molecular imaging for in vivo studies. This overview summarizes recent progresses in digital microscopy imaging and newly developed digital slide techniques. Applications of virtual microscopy imaging are discussed and compared to traditional optical microscopy reading. New generation digital pathology approaches,( including automatic slide inspection, digital slide databases and image management are brieﬂy introduced. Commonly used in vivo preclinical imaging technologies are also summarized. While most of these new imaging techniques are still undergoing rapid development, it is important that toxicologic pathologists embrace and utilize these technologies as advances occur.

Keywords: Bioimaging; digital microscopy imaging; virtual microscopy; digital pathology; in vivo preclinical imaging; automated microscopy imaging; toxicologic pathology.
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Oxidative stress in ovaries of rats due to subchronic exposure of Imidacloprid
Upasana Kapoor, M.K.Srivasatava, Shipra Bhardwaj and LP.Srivastava*
Pesticde Toxicology Division

Indian Institute of Toxicology Research

(Council of Scientific and Industrial Research)

Post Box No. 80, Mahatma Gandhi Marg

Lucknow - 226001, India

Imidacloprid [(6-Chloro-3-pyridyl) methyl]-4, 5-dihydroimidazol-2-yl] nitramide belongs to the class of neonicotinoid insecticides which acts on the nicotinic acetylcholine receptor. It is a systemic insecticide and is commonly used on rice, maize, potatoes, sugar beets, fruits, cotton, hops and turf. Beside its efficient insecticidal role, it has also produced deleterious effects on human health. In the present study, the effect of technical imidacloprid on antioxidant status and ovarian histopathaology were evaluated in female rats. Activity of antioxidant enzymes viz., superoxide dismutase (SOD), catalase & glutathione peroxidase (GPx), glutathione (GSH) content and lipid peroxidation (LPO) were estimated in ovaries of rats orally administered to different doses of imidacloprid (5, 10 and 20 mg/kg/d) for 90 days. The activities of antioxidant enzymes like SOD, Catalase & GPx and levels of GSH were reduced in a dose dependent manner. However, LPO was significantly increased at highest dose level i.e. 20 mg/kg/d dose. The presence of less number of corpora lutea was observed in treated animals at necropsy in comparision to control. Microscopic observation of treated ovary showed degenerated ovarian follicles. In view of above changes it can be suggested that imidacloprid has produced an oxidative stress in ovaries of rats at tested higher dose levels.
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Bio safety assessment of multiwalled carbon nanotubes in human lung epithelium cell line A549: Expression of apoptosis markers

R Srivastava, MA Siddiqui, MP Kashyap, AB Pant and Q Rahman

Indian Institute of Toxicology Research, Lucknow-India

(Council of Scientific & Industrial Research, New Delhi)

*Department of Biotechnology, Integral University, Lucknow-India

Multiwalled Carbon nanotubes (MWCNTs) caught enormous popularity because of its applications to improve the quality and performance of wide range of products, thus, likely to increase the exposure levels in future. However, the toxic responses of MWCNTs and other such nanomaterials are still to be explored, In order to estimate the biosafety of MWCNTs, studies were carried out using A549 cells, human lung epithelial cell line. Initially, biologically safe doses of MWCNTs were identified using standard endpoints of cytotoxicity viz., MTT, NRU and LDH release assays by exposing A549 cells to MWCNTs (0.5-100g/ml) for 6-48h. MTT assay was found to be the most sensitive among the endpoints used to assess the biosafety. MWCNTs induce ROS and GSH significantly along with alterations in the expression of apoptosis markers - p53, p21, BAX and Bcl2.  Apoptosis mediated changes were further confirmed by assessing the nuclear condensation, DNA laddering and cytokinesis block micronucleus (CBMN) assays, which also demonstrate the prominence of necrotic cell death at higher doses. MWCNTs induced alterations in the expression of marker genes involved in the apoptosis induction have suggested the role of cytoplasmic p53 in triggering the mitochondria mediated apoptosis in A549 cells exposed to MWCNTs. Our data do not imply that MWCNTs should be abandoned for biological or medical purposes, but an upper concentration limit should be settled for MWCNTs for biologically safe use. At the same time results were also important to advances our understanding of MWCNTs induced apoptosis mediated cell death at cellular and molecular level. 
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Screening of Organophosphate pesticide residues in food commodities from eastern Uttar Pradesh by QuEChERS Method using GC-NPD / GC-MS

Purushottam Trivedi, Ashutosh K Srivastava, M K Srivastava and L P Srivastava

Indian Institute of Toxicology Research, (CSIR)

P B No 80, M G Marg

Lucknow 226001

Multi-residue procedure for screening of cereals, fruits and vegetables for the presence of 17 organophosphate pesticides (OPs) was systematically established and standardized with some modification in previous QuEChERS method. The pesticide residues were extracted from cereals (wheat and rice), fruits (apple, banana, guava, pomegranate and papaya) and vegetables (brinjal, okra, cabbage, cauliflower and tomato) with ethyl acetate followed by salting out step with anhydrous MgSO4 and NaCl. Removal of sediment and water was performed simultaneously by mechanical rotospin and centrifugation. The organic phase containing the pesticides was aspirated into continuous module which comprises anhy. MgSO4 + bondasil PSA + activated Charcoal mixture for sample matrix cleanup and centrifuged. The supernatant was analyzed by GC-NPD. Confirmation was done by GC-MS. The results of this analysis in samples collected from north eastern locations of Uttar Pradesh revealed that in apple samples, the presence of chlorpyriphos and chlorofenvinfos was found 0.087µg/g and 0.111µg/g respectively. The chlorofenvinfos (0.304µg/g) and methyl parathion (0.150µg/g) were also found in wheat samples. However, in rice samples only chlorofenvinfos (0.356 µg/g) was recorded. Recoveries were 75-110%, RSD 15% and limit of detection (LOD) ranged from 0.008- 0.010 µg/g for tested pesticides. None of the samples were found pesticides above MRL as per PFA Govt. of India.
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A 90days oral toxicity of imidacloprid in female rats: morphological, biochemical and histopatological evaluations

Shipra Bhardwaj, M.K Srivastava, Upasana Kapoor, L.P Srivastava

Pesticide Toxicology Division

Indian Institute of Toxicology Research,

(Council of Scientific and Industrial Research)

Post Box No. 80, Mahatma Gandhi Marg 
Lucknow - 226 001, India

A ninety day oral toxicity study of imidacloprid was conducted in female rats with doses of 0, 5, 10, 20 mg/kg/day. Decrease in the body weight gain was observed at 20 mg/kg/day and at necropsy the relative body weights of liver, kidney and adrenal was also significantly increased at this dose level. No mortalities occurred during treatment period while food intake was reduced at higher dose level. In clinical chemistry parameters high dose of imidacloprid causes significant elevation of serum GOT, GPT, glucose and BUN and decreased the activity of AchE in serum and brain. The spontaneous locomotor activity was also decreased at highest dose exposure where as there were no significant changes in hematological and urine parameters. Histopathologically the changes were observed in brain, liver and kidney of rats exposed with high dose of imidacloprid. Based on the  morphological, biochemical, haematological and neuropathological data it is evident that imidacloprid has no effect at 5 and 10 mg/kg/day doses but  induced toxicological effects at 20mg/kg/day to female rats. Hence this dose may be considered as lowest observable effect level (LOEL) for female rats. 
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Quick procedure used for screening of multi pesticide residues in Lucknow vegetables
Ashutosh K Srivastava, Purushottam Trivedi , M K Srivastava and L P Srivastava Indian Institute of Toxicology Research, (CSIR) P B No 80, M G Marg

Lucknow 226001

A study was conducted on 20 vegetables including leafy, root, modified stem and fruity vegetables: bitter gourd, jack fruit, french-bean, onion, colocassia (arbi), pointed gourd (parval), capsicum, spinach, potato, fenugreek seeds (methi), carrot, radish, cucumber, beetroot, brinjal, cauliflower, cabbage, tomato, Okra and bottle gourd. 48 pesticides including 13 organochlorine (OCs), 17organophosphate (OPs), 10 synthetic pyrethriods (SPs), and 8 herbicides pesticides, were analyzed. A total number of 60 samples comparing three each, were analyzed using Quick, Easy, Cheap, Effective, Rugged and Safe, (QuEChERS) method. The quantification was done by GC-ECD/NPD and confirmation by GC-MS. Reasonable modifications were done to establish and standardize such methods during analysis to obtain level of selected OCs, OPs, SPs and herbicide pesticides in these vegetables. These results contribute to the accuracy and precession for recovery varies from 75 to 110 % with relative standard deviation (RSD) of 15%.. The limit of quantification (LOQ) was 0.33 to 1.85 µg /g where as limit of detection (LOD) was 0.001-0.008 µg /g respectively. However qualitative analysis of standard was also carried out using PFA indices. Out of 48 pesticides analyzed 21 pesticides were detected in the samples with the range between 0.004 - 0.525 µg/g. The pesticides found are: α-HCH; δ-HCH; Dicofol; P,P-DDT; O,P-DDT, α-Endosulfan; Fenpropathrin,; Permethrin-II; β-cyfluthrin-II; Fenvalerate-I; Dichlorvos; Dimethoate; Diazinon; Malathion; Chlorofenvinfos; Profenofos; Anilophos; Phosalone; Atrazine; Dimethachlor; Alachlor; Pendimethalin and Butachlor. The maximum contaminated vegetables were radish, bitter gourd, onion, and cabbage.  None of the samples contain pesticide residues above maximum residue limit (MRL) as per PFA Govt. of India. This may be because of good agricultural practices along with use of non persistent pesticides.  
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Monitoring of some insecticide residues in stored corn, cowpea and millet in the northern Cameroon
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K Srivastava and 3LP Srivastava
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P B No 80, M G Marg, Lucknow 226001

Cameroon, climate is favourable to pests development which threaten crops and harvested products. Small scales farmers (main producers) unfortunately misuse pesticides for control of pests, despite the pesticides being toxic chemicals. Therefore, monitoring of pesticide residues was carried out in the northern part of Cameroon on total number of 82 samples: stored corn (33), cowpea (28) and millet (21) from 8 localities. Determination of pesticide residues like Organochlorines (OCs), Organophosphates (OPs) and Synthetic Pyrethroids (SPs) in samples was done using GC-ECD/NPD and GC-MS for confirmation. The limit of quantification (LOQ) was 0.33 to 2.50 ug /kg where as limit of detection (LOD) was 0.001-0.010 ug /kg. Recovery tests varied from 70.92 to 108.69 % and r2 > 0.996. OCs (lindane, a-endosulfan and B-endosulfan ) were detected more frequently in higher concentrations ranging from 2.0±1.7 ug/kg 8-endosulfan in millet, to 19527.8±24765.6 ug/Kg lindane in maize) than OPs ( malathion and pirimiphos-methyl) with concentrations varying from 34.3±30 ug/kg pirimiphos methyl in maize, to 223.2±389.5 ug/Kg malathion in the same type of food. SPs ( permethrin ) was found only in one type of food (maize) at 232.2±389.5 pg/Kg. The presence of both OCs and OPs was found in more than 78 % of total samples. More than 75% samples contained pesticide residues above maximum residue limit (MRL) as per Codex; showing human dietary risk related to these grains consumption.
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Effect of low calcium on Fluoride toxicity in rats

Priyanka Shankar, Radhakrishna KV, Arjun L. Khandare
NIN, Hyderabad.
Present experiment was designed to see the effect of low calcium on aggravation of Fluorosis. 30 male, weanling Wistar NIN rats were taken and randomly divided in to 4 groups, groups 1, 2, 3 and 4. Group 1 and 2 received normal (0.5%) and low calcium (0.25%) diet along with distilled water respectively, group 3 and 4 received  normal calcium and low calcium diet along with fluoridated water (100 ppm) respectively for six months. DXA was done at 3 and 6 months. After 6 months rats were sacrificed by CO2 asphyxiation, femur bone was removed, and bone strength measurement was done. Results of the study reveled that bone mineral content (BMC), bone  mineral density (BMD), total and percent fat  and lean body mass (LBM) were  significantly lower in group 4 as compared to other groups. Bone strength parameters like bone stiffness, young’s modulus of bending, flexural rigidity and bone strength were significantly lower in group 4 as compared to rest of the groups. In conclusion the fluoride toxicity aggravates in calcium deficiency.
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Safety and efficacy validation of traditional medicinal plant Sarcostemma acidum
Chetan C. Nimgulkar, Dhan Singh M., B.Dinesh Kumar
FDTRC, National Institute of Nutrition
The increasing impact of arthritis in all age group of population is growing concern on public health care system. Among the major etiological factors of arthritis, apart from ‘inflammation’ the role of ‘oxidative stress’ is well defined. Therefore these etiological factors are used as biomarkers for primary screening and validation of efficacy profile as potential anti-arthritic agents like traditional preparation. In the present investigation we have attempted to validate one of the traditional medicinal preparation of Sarcostemma acidum (S. acidum) stem which is used by tribal peoples in Rajasthan as anti-arthritic agent. Holistic and modern approach was considered to validate anti-arthritic activity. Hydro-alcoholic and traditional formulation extract of S. acidum showed ~60% free radical scavenging anti-oxidant activity. In acute oral toxicity test 2000 mg/kg dose of S. acidum was found to be safe. In carrageenan induced paw oedema study, S. acidum showed significant dose dependent anti-inflammatory activity and significant the monocyte cell count reduction. The primary phytochemical investigation was done. S. acidum showed anti-inflammatory activity which may be due to monocyte depletion and anti-oxidant activity which may be due to presence of glycosides thus validate the concepts of traditional approaches.
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Thiamine reduces tissue lead levels in rats: Mechanism of interaction

Y.Srinivasa Reddy, Raghu Pullakhandam, Kalpagam Polasa, B.Dinesh kumar

FDTRC, National Institute of Nutrition
Lead (Pb) toxicity has been a serious concern in industrialized societies, because it is associated with functional deficits in nervous, hematopoietic and renal systems. Several studies revealed the beneficial effects of thiamine on Pb toxicity. It is speculated that Pb chelation by thiamine may be possible mechanism. However, the exact nature of these interactions remained elusive. In the present study we have characterized the interaction of Pb with thiamine using UV-Vis as well as fluorescence spectroscopic methods and studied the effect of thiamine treatment on blood and tissue Pb levels during simultaneous or post-exposure to Pb in rat model. The spectroscopic studies revealed that Pb interacts with pyrimidine ring of thiamine, leading to its solubilization at physiological pH. Further, thiamine reduced the Pb levels in blood, kidney and bone either during simultaneous or postexposure treatment. Interestingly, thiamine appears to prevent the accumulation of Pb in bone during simultaneous treatment. Together these results suggest that thiamine specifically interacts with Pb leading to the prevention of its accumulation and increased clearance from tissues. Possibly reduces the risk of subclinical lead toxicity.
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Sesame lignans are novel natural antioxidants for frying oils
S.Hemalatha and Ghafoorunissa

Lipid Chemistry Division, National Institute of Nutrition, ICMR, Tarnaka, Hyderabad -500604

The non-glyceride fraction of oilseeds contains a variety of biologically active compounds such as hydrocarbons, tocopherols, sterols and triterpene alcohols which are active ingredients of functional foods or nutraceuticals. Certain oils contain unique components like tocotrienols and carotenes in palmolein/red palm oil, tocotrienols and oryzanol in rice bran oil and lignans (sesamol, sesamin and sesamolin) in sesame oil. Sesame lignans have been shown to have antioxidant, hypocholesterolemic and immunomodulatory properties. Our earlier studies in rats have shown that sesame lignans enhance the antioxidant activity of vitamin E in vitro and in vivo. Here the effect of sesame lignans on thermal stability of edible (soyabean-SBO, sunflower-SFO, ricebran-RBO) oils was studied by i) determining the total free radical scavenging activity (RSA) using DPPH ii)  total tocol content iii) lignan profile and iv) PUFA composition. The order of RSA of oils before and after heating the oils to frying temperature was as follows: RBO>SBO>SFO.  Addition of 1.2% lignans to SFO or SBO increased RSA of SBO to a greater extent than that of SFO and increased total tocol retention only in SBO at the end of 120 min of heating. Heating oils with added lignans increased sesamol and decreased sesamolin without altering the sesamin content. These results suggest that sesame lignans may have potential application as natural antioxidants in oil and food industry.  
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Expression and inducibility of apoptosis markers in human neuroal cell line exposed to 4-hydroxynonenol
SO Abarikwu, MA Siddiqui, MP Kashyap, S Yadav, VK Khanna and AB Pant
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4-hydroxynonenal (HNE), byproducts of lipid peroxidation induces variety of signaling pathways in brain and known to be associated with various neurodegenerative disorders. The underlying cascade of events is poorly understood; however, the role of apoptosis in 4-HNE intoxication has been suggested. Thus, attempts were made to investigate the 4-HNE induced alterations in the expression and activity of apoptosis markers in SHY-Sy-5Y cells, human neuroblastoma cell line. Prior to start the studies, non-cytotoxic doses were identified using standard endpoints viz., MTT, NRU, LDH release and trypan blue assays by exposing SHY-SY-5Y cells to 4-HNE (0.1-50M) for 1-24h. MTT assay was found to be the most sensitive among the endpoints used to assess the cytotoxicity. 4-HNE induces ROS, LPO and GSH significantly along with upregualtion in the expression of caspase-3, caspase-9, Bax, p53, p21, puma, cytochrome-c and down regulation of Bcl2, Bclw, mcl1. TUNEL, DNA laddering and micronuclei assays demonstrate the necrosis at higher doses. Translocation of Bax and cytochrome-c proteins between cytoplasm and mitochondria have confirmed triggering role of p53 & puma in mitochondrial membrane permeability. Mitochondria mediated apoptosis could be confirmed by increased expression and activity of caspases. Perhaps, this is the first report showing 4-HNE induced apoptosis in SHY-SY-5Y cells, which is mitochondria mediated and regulates through caspase cascade. Data advances our understanding of 4-HNE induced apoptosis mediated neuronal cell death at cellular and molecular level. 
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Organophosphate pesticide monocrotophos induces mitochondria mediated apoptosis in pc12 cells
MP Kashyap, AK Singh, MA Siddiqui, V Kumar, VK Tripathi, S Yadav, VK Khanna and AB Pant
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Neurotoxicity of organophosphorus (OP) pesticides is well reported in mammals including humans and apoptosis induced pathways are known to involve. However, different members of this group follow different triggering pathways to induce apoptosis in biological systems. Thus, attempts were made to study the monocrotophos (MCP), an OP pesticide induced alterations in the expression and activity of apoptotic markers in PC12 cells, a widely studied cell line in neurotoxicity studies. Non-cytotoxic doses were identified using MTT, NRU, LDH release and trypan blue assays by exposing PC12 cells to MCP (10-2-10-8M) for 12-96h. Alterations in the expression and activity of apoptosis markers were studied in PC12 cells exposed to selected doses of MCP. MTT assay was found to be the most sensitive endpoint of cytotoxicity. MCP induces ROS, LPO and GSH significantly along with upregualtion in the expression of caspase-3, caspase-9, Bax, p53, p21, puma, cytochrome-c and down regulation of Bcl2, Bclw, mcl1. TUNEL, DNA laddering and micronuclei assays demonstrate the necrosis at higher doses. Translocation of Bax and cytochrome-c proteins between cytoplasm and mitochondria have confirmed triggering role of p53 & puma in mitochondrial membrane permeability. Mitochondria mediated apoptosis could be confirmed by increased expression and activity of caspases. Perhaps, this is the first report showing MCP induced apoptosis in PC12 cells, which is mitochondria mediated and regulates through caspase cascade. Data showing not only MCP induced apoptotic neuronal cell death but also advances our understanding of OPs induced apoptosis at cellular and molecular level. 
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Expression changes in the apoptosis markers in 4-hydroxynonenal exposed PC12 cells

MA Siddiqui, MP Kashyap, SO Abarikwu, S Yadav, VK Khanna and AB Pant
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Role of 4-hydroxynonenal (4-HNE), a byproduct to membrane lipid peroxidation is known to mediate several signaling pathways ended with moderate to severe neurodegeneration in brain. However, the underlying mechanisms are poorly understood. The present investigations were carried out to explore the apoptosis induced events in PC12 cells experimentally exposed to non-cytotoxic doses of 4-HNE. Thus, attempts were made to study the 4-HNE induced alterations in the expression and activity of apoptotic markers in PC12 cells, a widely studied cell line in neurotoxicity studies. Non-cytotoxic doses were identified using MTT, NRU, LDH release and trypan blue assays by exposing PC12 cells to 4-HNE (0.1-50M) for 1-24h. Expression studies were carried out by exposing the PC12 cells to selected doses of 4-HNE. MTT assay was found to be the most sensitive endpoint of cytotoxicity. 4-HNE induces ROS, LPO and GSH significantly along with upregualtion in the expression of caspase-3, caspase-9, Bax, p53, p21, puma, cytochrome-c and down regulation of Bcl2, Bclw, mcl1. TUNEL, DNA laddering and micronuclei assays demonstrate the necrosis at higher doses. Translocation of Bax and cytochrome-c proteins between cytoplasm and mitochondria have confirmed triggering role of p53 & puma in mitochondrial membrane permeability. Mitochondria mediated apoptosis could be confirmed by increased expression and activity of caspases. Perhaps, this is the first report showing 4-HNE induced apoptosis in PC12 cells, which is mitochondria mediated and regulates through caspase cascade. Data advances our understanding of 4-HNE induced apoptosis mediated neuronal cell death at cellular and molecular level. 
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Validation of in vitro ischemic cerebral stroke model using trans-resveratrol, a natural neuroprotective agent

M Agrawal, V Kumar, MA Siddiqui, MP Kashyap, GS Randhawa, AB Pant
Biotechnology Department, Indian Institute of Technology Roorkee, India1
In Vitro Toxicology, Indian Institute of Toxicology Research, Lucknow-India

Anti-stroke potential of Trans-resveratrol, a natural anti-oxidant, was carried out in PC12 cells-oxygen glucose deprivation (PC12-OGD) in vitro model of ischemic stroke developed by us. PC12 cells were exposed to OGD insult for 6h followed by a re-oxygenation of 24h under normoxia in medium containing 4.5mg/ml glucose. Biologically safe concentrations (5, 10 and 25M) of Trans-resveratrol identified through MTT, NRU and LDH assays were used in the study. Three treatment schedules were designed viz., pretreatment group (treatment for 24h prior to OGD insult), post treatment group (treatment for 24h after OGD insult) and whole treatment group (treatment starting from 24h prior to OGD insult and continued till the completion of re-oxygenation period i.e., 24h). Parallel sets for normoxia and hypoxia controls were also run under identical conditions. Following treatments, cells were analyzed to study the OGD-reoxygenation induced alterations and Trans-resveratrol mediated restoration in the expression (mRNA and protein) and activity of markers genes involved in the ischemic stroke. In general, dose dependent restoration in the expression and activity could be recorded, however the magnitude of restoration was highest and statistically significant (p<0.001) in whole treatment group, followed by post and pre-treatment groups respectively. Alterations in mRNA expression were well corelatable with the expression at protein level and physiological activity of markers proteins. Anti-ischemic stroke potential of Trans-resveratrol could be suggested in PC12-OGD model under experimental conditions.
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Expression and inducibility of cytochrome p4502b in human neuronal and glial cell lines
V Tripathi, MP Kashyap, V Kumar, AK Singh, MA Siddiqui, S Yadav, VK Khanna  and AB Pant
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Cytochrome P450s (CYPs) mediated xenobiotic metabolism in mammalian brain is well documented. However, regional distribution and metabolic specific in different cell types is still to be explored. In order to understand the xenobiotic metabolizing capability of human brain cells, investigations were made to study the expression and inducibility of CYP2B in human neuronal (SHY-SY-5Y) and glial (UMG83) cell lines following the exposure of non-cytotoxic doses of phenobarbital (PB), a known inducer of CYP2B. Significant expression (mRNA and protein) and activity of CYP2B dependent 7- pentoxyresorufin-o-dealkylase (PROD) could be recorded in both the cell types. Neuronal cell line exhibited relatively higher constitutive mRNA and protein expression of CYP2B, associated with higher activity of PROD than the glial cell line. Induction studies with PB resulted in significant concentration dependent increase in the activity of PROD in both neuronal and glial cell lines with glial cells exhibiting a greater magnitude of induction than the neuronal cells. This difference in the increase in enzyme activity was also reflected by relatively higher increase in CYP2B mRNA and protein expression in the cultured glial cells, when compared to the neuronal cells. The greater magnitude of induction of CYP2B in glial cells is of significance, as these cells are components of the blood brain barrier and have suggested a potential role in the toxication/detoxication mechanism. Data indicating differences in the expression and sensitivity of the CYP2B in cultured human brain cells will help in identifying the xenobiotic metabolizing capability and vulnerability of these specific cells toward neurotoxins.
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Modulatory effects of ethanol on monocrotophos intoxication in ngf inducedcdifferentiating pc12 cells
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The developing brain is particularly vulnerable to toxic agents, even at exposure levels that have no lasting effects in the adult nervous system. Monocrotophos (MCP), an organophosphate pesticide induced neurodegeneration and linked neurobehavioral changes are well documented. Experimental evidences suggest that ethanol could enhance the pesticide absorption thus, eventually may increases the pesticide intoxication. However, ethanol induced modulatory mechanism(s) involved in developmental neurotoxicity of MCP is not studied so far. Thus, attempts were made to investigate the modulatory effect of ethanol on MCP intoxication in NGF induced differentiating PC12 cells, a rat pheochromocytoma cell line. Non-cytotoxic doses of MCP and ethanol were ascertained all through the maturation (day 0-16). MCP at 10-6M and lower doses were found to be non-cytotoxic. Ethanol concentrations up to 400mM were non-cytotoxic. Ethanol (400mM) induced alterations in the expression of markers involved in neural development and injury were studied in PC12 cells exposed to MCP (10-5 and 10-6M) for 1-8h. Basal expression of marker genes was found to be increased with the increase of differentiation and reached to maximum by day 8. Exposure dependent alteration in the expression could be recorded even for independent exposures MCP and ethanol. However, ethanol provides significant synergism to MCP induced alterations in the expression of nestin, NCAM, BDNF, nr2b, PSD95, NF-M, NF-L, NeuN, DA-D2, M-1, c-Fos, c-Jun and GAP43. Early differentiating cells (day 1-4) were found to be more sensitive than mature cells. The study suggests that ethanol may potentiate MCP induced cellular damage in developing neural system.   
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Future directions use of intravenous transfusion for cell based therapy of Parkinson disease
Anshi Shukla, Kavita Seth, Reyaz Waris Ansari, Rajnish Chaturvedi and Ashok Kumar Agrawal

Developmental Toxicology Division, Indian Institute of Toxicology Research(CSIR), Post Box-     80,M.G.Marg,Lucknow-226001, India

There has been an increased body of evidence indicating the involvement of various dopamine-derived neurotoxin in selective depletion of dopaminergic system in Parkinson’s Disease(PD). Current medications for PD focus on symptomatic treatment, which alleviates the symptoms of PD for limited time period, so attention has begun towards more effective cell replacement strategies. Earlier studies using 6-OHDA induced model of PD exhibit capability of neuralstemcells, (NSCs) in restoring functional deficits following stereotaxic injection directly in brain. However, this approach is unrealistic clinically in widely spread or multifocally present lesions. Focusing on recent reports stating capability of stem cells in crossing BBB, we explored the possibility of intravenously infused NSC to migration and restore functional deficits in 6-OHDA lesioned rat model of PD.  In-vitro expended NSCs, labeled with PKH2 linker dye intravenously infused through tail vein into 6-OHDA-lesioned rats could be tracked in ipsilateral striatum indicating their migration to lesioned area leading to significant functional restoration as evident from decrease in D-amphetamine induced rotations along with recovered spontaneous locomotion and grip strength in infused animals. This was accompanied by significant up-regulation in the expression of tyrosine hydroxylase, its neurotrophin regulators such as GDNF / BDNF along with restored Bcl-2: Bax expression as assessed through immunohistochemistry, western blot and RT-PCR. The present study show that intravenously infused NSC could migrate to lesioned site leading to functional restoration in rat model of PD. These findings can help in advancing stem cell concepts toward clinical relevance leading to less traumatic and cost effective PD management.  
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A modified compound addition protocol for invitro herg assay using the automated port-a-patch instrument
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In vitro assessment of new chemical entities (NCEs) for the effects on hERG potassium channels is an early indicator of possible QT prolonging effect. Patch clamp-Electrophysiology is the gold standard for such an assessment. However due to the labor intensive and low throughput nature, automated systems are being used as an initial screening platforms. Wide variations in hERG inhibition profile have been reported with various automated systems when compared with the conventional manual patch clamp. These variations are mainly due to the lower concentration reaching the channel due to non specific adsorption, compound loss during addition etc. Optimization of compound handling and addition protocol can minimize such variations and generate data which is close to manual patch clamp. Effects of known hERG inhibitors were tested using Nanion’s Port-A-Patch semiautomatic electrophysiology system. Various concentrations of the compounds were tested using HEK293 cells stably expressing hERG potassium channels. Two compound addition protocols were tested. In the first protocol, 20(l addition and removal repeated four times and recordings continued up to 5 min or till a steady state block was reached. In the second protocol, in addition to the initial four additions, compounds were added every 1 min up to 5 min or till a steady state block was reached. Repeated addition protocol produced lower IC50 values compared to single addition protocol. IC50 data generated with repeated addition protocol were very close to the reported manual patch clamp data. Repeated compound addition is highly recommended when testing the NCEs for the effect on hERG potassium channels using automatic electrophysiology systems.
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Pharmacological validation of the telemetry system for regulatory cardiovascular safety pharmacology studies in beagle dogs
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ICH S7B guideline recommends the use of the reference compounds to validate and define the sensitivity of test system used for safety pharmacology evaluation of new chemical entities (NCEs). This study describes the validation study design of a test system using the telemetered conscious freely moving beagle dogs for cardiovascular safety pharmacology evaluation of NCEs. Male beagle dogs implanted with DSI telemetry device was used. The dogs were administered with the known cardioactive drugs and response measured by telemetry devices. The dogs were given a washout period of at least 4 days prior to testing a new compound. Captopril (30 & 45 mg/kg/po), Amphetamine (1 mg/kg/po) and Cisapride (2mg/kg/po) was given to induce hypotension, hypertension and QT prolongation respectively. Captopril at 45 mg/kg caused hypotension (10-20% reduction at 1-2 hr .post dose). Amphetamine caused hypertension (45% elevation at 30 min post dose) and decrease in heart rate (max. 36% at 1 hr post dose) compared to control. Cisapride produced significant increase in QT interval (29-38ms prolongation at 2-3 hr post dose). The cardiovascular effects observed with the reference compounds were consistent with their known pharmacological action. Thus reference monitoring methods using a battery of known cardioactive drugs are important to ensure proper test system validation.
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Validation of a mouse proconvulsant model for screening new chemical entities
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Proconvulsant effect is the ability of an agent to potentiate the convulsions produced by chemical/physical convulsive stimuli. Number of pharmaceutical agents is known to have proconvulsant effect in animals and man. A mouse model of Pentylenetetrazole (PTZ) induced convulsion was validated to screen compounds acting on central nervous system (CNS). This model is based on the principle that a proconvulsant drug produces tonic convulsions and or mortality at a dose of PTZ that alone produces only clonic convulsion in 90-100% of animals. Intraperitoneal dose of 65 mg/kg of PTZ was established as the dose which produces clonic convulsions in >90% of the animals without any incidence of tonic convulsions and mortality. Validation experiments were carried out with two positive compounds, Rimonabant, a CB1 inverse agonist (30 or 100 mg/kg) or Caffeine, a CNS stimulant (120 mg/kg). They were administered orally, either 30 min or 60 min prior to IP injection of PTZ (65 mg/kg). Incidence of clonic/ tonic convulsions and mortality were recorded for 30 min. post dose and compared with the group that received PTZ alone to calculate the percentage potentiation. Rimonabant at 100 mg/kg (60 min) and Caffeine – 120 mg/kg (60 min) produced significantly higher incidence of tonic convulsion and mortality. Results were consistent across the experiments and with the reported literature. Oral administration of NCEs 60 min prior to 65 mg/kg PTZ challenge can be used  as a quick screening assay to detect the possible proconvulsant activity of NCEs being developed.
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Antimicrobial activity of lactic acid on the growth of selective foodborne pathogens in raw chicken
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A Study undertaken and completed at NIN indicated that 50% and 80% of the market samples of raw chicken samples were contaminated with Salmonella spp and Staphylococcus aureus respectively. In an attempt to develop a suitable and practical method to minimize and control the pathogens contamination in raw chicken, feasibility of using lactic acid as an antimicrobiai agent has been attempted. The objectives of this study were to investigate antimicrobial effect of lactic acid on the growth of selective foodborne pathogens such as Salmonella spp, Staphylococcus aureus and B.cereus in raw chicken and effect of lactic acid on mixed cultures of populations and to identify effective inhibitory concentration of lactic acid both in vitro and in vivo conditions. The experiments with spectrophotometer turbidometric assay indicated that 1% lactic acid significantly reduced (P<0.01) the growth of salmonella and staphylococcus aureus. Agar diffusion method indicated that 2% lactic acid was (3mm inhibition zone) effective against all the three foodborne pathogens. In vitro studies indicated that 1%lactic acid was effectively inhibiting the growth of selective food borne pathogens. This concentration was effective against all the three-foodborne pathogens at 102,103,104 cfu level in 3 min contact time. 1% lactic acid was also found to be effective against mixed bacterial population at 102,103,104 cfu level in 1 min contact time. Invivo studies with raw chicken indicated that 3%lactic acid was significantly reduced (P<0.01) the counts of Salmonella spp and Staphylococcus aureus at 3 mins contact time but this method was not effective against B.cereus. In In vivo studies the Salmonella spp count reduced from 2.17 log cfu/g to not detectable level where as in case of Staphylococcus aureus counts reduced from 3.08 log cfu/g to 1.79 log cfu/g (94.8%). Lactic acid was found to be effective upto 1hr and 30 min in Invivo studies. These findings indicated that lactic acid could be used as an inhibitory agent to curtail the contamination of raw chicken by foodborne pathogens
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Histopathological alterations in the trachea of rats following inhalation exposure to cow dung (Kanda) smoke

Kewal Lal, Nrashant Singh, Ruchi Pandey and R. C. Murthy
Cattle dung “Kanda” is used as fuel for cooking and heating purpose in rural and urban areas of India by low socioeconomic population groups. During burning of kanda, a number of toxic gases liberate which leads harmful health effects to individuals. Present study carried out health risk assessment among the individuals exposed to kanda smoke. Male albino rats (Body weight 160±10 gm) were exposed to cow dung (kanda) smoke generated by the combustion of 5 gm dried cow dung cakes for a period of 75 min daily over a period of 4,8,16 and 24 weeks in an all glass whole body inhalation chamber under dynamic exposure conditions. Marked hypertrophy and hyperplasia of tracheal epithelial lining cells; presence of brownish black soot particles in the border cells, highly active secretory cells were observed. With the increase in duration of kanda smoke, severe deposition and infiltration of mononuclear cells with carbon laden macrophages in mucosal layer of tracheal epithelial lining cells were seen resulting vaculation, necrosis and complete erosion of tracheal epithelial lining cells. Disorganization of mucosal layer with highly infiltration of inflammatory infiltrate, disappearance of cilia, sloughing of necrosed cells and desquamated basal membrane were clearly observed. These lesions progressed with the duration of exposure over a period of 24 weeks. The study showed that prolonged exposure to kanda smoke may cause severe respiratory problem in persons using kanda as fuel in confined unventilated places.

