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CSIR-IITR, a leader in toxicology research, endeavours to mitigate problems of human health 
and environment.The institute aims to accomplish its goals through the following objectives : 

• Safety evaluation of chemicals used in industry, agriculture and everyday life. 
• Mode of action of toxic chemicals/pollutants. 
• Remedial/preventive measures to safeguard health and environment from pollutants. 
• Occupational health hazards due to exposure in chemicals industries, mines, 

agricultural fields and environment. 
• Simple/rapid diagnostic tests for disorders caused by industrial and environmental 

chemicals 
• Collect, store and disseminate information on toxic chemicals. 
• Human resource development for dealing with industrial and environmental problems. 
• Provide a platform to public and entrepreneurs to address queries and concerns 

regarding safety/toxicity of chemicals, additives and products. 
The present Toxicology Research Bulletin is a representation of our all the activities appeared 
in peer reviewed and refereed scientific publications.  
 

CSIR-IITR RESEARCH HIGHLIGHTS 
Environmental Toxicology 
The significant challenge in environmental toxicology area is to create efficient ways to 
predict toxic potency and exposure levels for chemicals that lack toxicological and exposure 
data in environmental settings. The demand is to assess large number of chemicals for hazard 
identification in a cost- and time-efficient manner, Therefore, the need is to generate 
highthroughput assays. The need for high-throughput toxicity assays coupled with ethical 
concerns over animal testing necessitated the pursuit of better tools for ecotoxicological 
studies. Hence, the development, validation and application of high throughput alternate 
models as well as alternative to animal models for ecotoxicity studies are high priority in 
ecotoxicology. The information on usage, exposure and effects obtained from quantitative 
structure–activity relationships, read-across methods, thresholds of toxicological concern and 
in vitro tests prior to in vivo testing are ideal routes for more rapid, efficient and cost effective 
risk assessment of chemicals. A major challenge is the development of diagnostic capabilities 
to precisely determine the cause–effect relationships within impaired ecosystems. This will 
help in determining the extent to which existing remediation strategies/technologies are 
effective and the refinements needed in risk management. Keeping these issues in view, the 
environmental toxicology group at CSIR-IITR aims to generate knowledge/tools useful for 
protection as well as management of ecosystem integrity and to advance the understanding of 
ecotoxicological problems across different ecological strata at cellular, genetic and 
organismal levels in order to improve environmentally relevant ecological risk assessment 
and to mitigate environmental pollutants. The issues addressed by the group are: (i) 
mechanism of toxicity of environmental pollutants; (ii) remediation of hazardous and 
persistent chemical substances from soil, water and industrial wastes and (iii) ecotoxicity and 
environmental monitoring. 
 
Role of miRNAs in development and disease: Lessons learnt from small organisms. 
MicroRNAs (miRNAs) constitute a class of small (18-22 nucleotides) non-coding RNAs that 
regulate gene expression at the post-transcriptional level. Many small organisms, including 
Caenorhabditis elegans and Drosophila melanogaster, have been instrumental in deciphering 
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the biological functions of miRNAs. While some miRNAs from small organisms are highly 
conserved across the taxa, others are organism-specific. The miRNAs are known to play a 
crucial role during the development and in various cellular functions such as cell survival, 
cell proliferation, and differentiation. The miRNAs associated with fragile X syndrome, 
Parkinson’s disease, Alzheimer’s disease, diabetes, cancer, malaria, infectious diseases and 
several other human diseases have been identified from small organisms. These organisms 
have been used as platforms in deciphering the functions of miRNAs in the pathogenesis of 
human diseases and to study miRNA biogenesis. Small organisms have also been used in the 
development of miRNA-based diagnostic- prognostic-and therapeutic strategies. The 
molecular techniques such as genome sequencing, northern blot analysis, and quantitative 
RTPCR, have been used in deciphering the functions of miRNAs in small organisms. This 
review illustrates how miRNAs from small organisms especially those from D. melanogaster 
and C. elegans regulate development and disease pathogenesis. 
Chandra S, Vimal D, Sharma D, Rai V, Gupta SC, Chowdhuri DK. Life Sciences, 2017, 185: 
8-14. 
 
Isoprenoid-based biofuels: Homologous expression and heterologous expression in 
prokaryotes  
Enthusiasm for mining advanced biofuels from microbial hosts has increased remarkably in 
recent years. Isoprenoids are one of the highly diverse groups of secondary metabolites and 
are foreseen as an alternative to petroleumbased fuels. Most of the prokaryotes synthesize 
their isoprenoid backbone via the deoxyxylulose-5-phosphate pathway from glyceraldehyde-
3-phosphate and pyruvate, whereas eukaryotes synthesize isoprenoids via the mevalonate 
pathway from acetyl coenzyme A (acetyl-CoA). Microorganisms do not accumulate 
isoprenoids in large quantities naturally, which restrict their application for fuel purposes. 
Various metabolic engineering efforts have been utilized to overcome the limitations 
associated with their natural and nonnatural production. The introduction of heterologous 
pathways/genes and overexpression of endogenous/homologous genes have shown a 
remarkable increase in isoprenoid yield and substrate utilization in microbial hosts. Such 
modifications in the hosts’ genomes have enabled researchers to develop commercially 
competent microbial strains for isoprenoid-based biofuel production utilizing a vast array of 
substrates. This mini review briefly discusses the recent advancement in metabolic 
engineering efforts in prokaryotic hosts for the production of isoprenoidbased biofuels, with 
an emphasis on endogenous, homologous and heterologous expression strategies. 
Phulara SC, Chaturvedi P, Gupta P. Applied and Environmental Microbiology, 2016, 82: 
5730–5740. 
 
The role of antioxidants in attenuation of Caenorhabditis elegans lethality on exposure 
to TiO2   and ZnO nanoparticles.
The exponential increase in the usage of engineered nanoparticles (ENPs) has raised global 
concerns due to their potential toxicity and environmental impacts. Nano-TiO2 and nano-ZnO 
have been extensively used in various applications. Thus, there is a need for determining the 
toxic potentials of ENPs as well as, to develop the possible attenuation method for ENPs 
toxicity. Both in the in vitro and in vivo systems, exposure to the majority of ENPs have 
shown Reactive Oxygen Species (ROS) generation, which leads to oxidative stress mediated 
inflammation, genotoxicity, and cytotoxicity. Hence, with the rationale of determining easy 
and economical protection against ENPs exposure, the amelioration effect of the antioxidants 

https://www.ncbi.nlm.nih.gov/pubmed/28854380�
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(curcumin and vitamin-C) against the nano-TiO2 and nano-ZnO induced ROS and lethality 
were investigated in Caenorhabditis elegans. We not only employed pre-treatment and along 
with treatment approach, but also determined the effect of antioxidants at different time 
points of treatment. Our study revealed that both the antioxidants efficiently ameliorate 
nanoparticles induced ROS as well as lethality in worms. Further, the pretreatment approach 
was more effective than the along with treatment. Therefore, our study indicates the 
possibility of evading the nanotoxicity by incorporating curcumin and vitamin-C in everyday 
diet. 
Sonane M, Moin N, Satish A. Chemosphere. 2017 Nov;187:240-247.  
 
Food, drug and chemical Toxicology 
Food is of paramount importance as it is required in sufficient quantity to provide a healthy 
life. There is increasing concern about food safety and food contamination either through 
environmental pollution or adulteration round the globe. To ensure an adequate food supply 
during non-agriculturally productive periods, it has become necessary to find methods to 
preserve and process the food. With the fast growth of food processing industries, the trend 
towards the use of various food additives added for technological purposes has also 
increased. New chemical entities are being exploited as additives in food. The adulteration of 
food due to deliberate mixing of inferior grade agents for disguising and to earn undue profits 
is also a serious problem. Furthermore, un-intentional contaminants may creep up during 
field production or processing and storage. Recombinant DNA technology for the production 
of GM food needs be exploited for adequate food supply and simultaneously, the safety of 
GM food/crop has to be established before commercialization. Based on our traditional 
knowledge, the beneficial effects of herbs remain a promising area for the encountering 
several toxic manifestations. Thus, toxicity/safety data for these chemical moieties along with 
GM food and traditionally used herbs need to be generated. The issues addressed by the 
group are (i) development and/or establishment of methodologies to quantify the potential 
toxic agent in different matrices; (ii) identification of phytochemicals/herbal preparations, 
which can mitigate the toxicity of above chemical moieties; (iii) to understand the mechanism 
of toxicity of new chemical entities; (iv) detection of GM food/crop and their 
safety/allergenic assessment and (v) establishment of guidelines for food and chemical safety 
for regulatory agencies. 
 
A novel function of TLR4 in mediating the immunomodulatory effect of benzanthrone, 
an environmental pollutant 
Our prior studies have reported that benzanthrone (BA) manifests inflammatory responses in 
the spleen of Balb/c mice. This investigation was carried out to study the impact of BA on 
macrophages, which are the primary scavenger cells in the body acting as a connecting link 
between innate and adaptive immunity. Administration of BA (daily for one week) to mice 
resulted in enhanced levels of nitric oxide (NO) and overexpression of inflammatory markers 
(COX-2, MMP-9 and PGE-2) in macrophages; however, the level of MHC class-I and MHC 
class-II receptors were down regulated. Further, the potential membrane receptor targets 
(TLRs) of BA and its interaction with TLRs was investigated using computational methods. 
Professional phagocytes play pivotal roles in sensing bacteria through pathogenassociated 
molecular patterns (PAMPs) by various pathogen recognition receptors (PRRs), including 
Toll-like receptors (TLRs). Several studies have implicated these TLRs in the amplification 
of the inflammatory responses, however, the fundamental role played by TLRs in mediating 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sonane%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28854380�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moin%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28854380�
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the inflammation associated with xenobiotics is still obscure and not understood. From the in 
silico analysis, it was evident that BA showed the highest binding affinity with TLR4 as 
compared to other TLRs. Western blotting studies confirmed that BA exposure indeed 
upregulated the expression of TLR 4, 5 and 9. Moreover, the downstream signaling cascade 
proteins of TLRs such as myeloid differentiation primary response protein-88 (MyD88), IL-1 
receptor associated kinase (IRAK-1), and TNFR-associated factor (TRAF-6) were found to 
be enhanced in the BA treated groups. It was also observed that BA treatment increased the 
expression of ICAM-1, p-Lyn, p-Syk, p-PI3-K, IP3, PLC-, cAMP and Ca+2 influx, which 
are known to play a critical role in TLR mediated inflammation. Earlier, it was observed that 
toxic effects of BA in spleen were mediated by oxidative stress which was partially 
neutralized by N-acetyl-L-cysteine (NAC) exposure. Here, we report that NAC treatment in 
conjunction with BA attenuated the expression of BA induced TLR4, as well as the 
inflammatory markers such as COX2 and p-NFkB in macrophages. These findings 
demonstrated the critical role of TLRs in the regulation of the BA-induced inflammation.  
Tewari P, Mandal P, Roy R, Asthana S, Dwivedi PD, Das M, Tripathi A. Toxicology Letters, 
2017, 276: 69-84. 
 
Arsenic exposure impels CD4 commitment in thymus and suppress T cell cytokine 
secretion by increasing regulatory T cells 
Millions of people worldwide drink arsenic contaminated groundwater. Arsenic exposure 
compromises the immune response and increases the susceptibility towards infectious 
diseases. Arsenic is well known for its immunosuppressive nature but the definitive reason 
for this nature is still elusive. In our immune system, regulatory T cells are well known for 
maintaining immune homeostasis. These cells maintain homeostasis by suppressing the 
function of other immune cells. In this study, involvement of regulatory T cells in arsenic-
induced immunosuppression was investigated. Exposure of environmentally relevant doses of 
arsenic to the experimental mice model resulted in arsenic mediated thymocyte 
differentiation into CD4+ T cells by elevating the expression of ThPOK transcription factor 
without affecting CD8+ T cells. Arsenic exposure induced immunosuppression which is 
characterized by low cytokine secretion from splenocytes and increased susceptibility to 
Mycobacterium fortuitum infection. Arsenic exposure also promoted splenic T cell 
differentiation into regulatory T cells by increasing transcription factor FoxP3 level. Studies 
were also conducted to find out whether these regulatory T cells are responsible for arsenic-
induced suppression of T cell function. To validate this, wortmannin was used to inhibit 
regulatory T cell differentiation in vivo following arsenic exposure to mice. Interestingly, 
inhibition of regulatory T cell differentiation reversed the suppressed cytokine production 
from splenic T cells. Therefore, regulatory T cells may serve as a potential target to prevent 
the suppression of immune system due to arsenic exposure. These findings will help in 
finding out the reason behind higher risk of infectious diseases in arsenic polluted areas; 
thereby help intervening arsenic-induced immunosuppression. 
Gera R, Singh V, Mitra S, Sharma AK, Singh A, Dasgupta A, Singh D, Kumar M,Jagdale P, 
Patnaik S, Ghosh D. Scientific Reports, 2017, 7: 7140. 
 
Baicalin and chrysin mixture imparts cytoprotection against methylglyoxal induced 
cytotoxicity and diabetic tubular injury by modulating RAGE, oxidative stress and 
inflammation 
Protective effect of a mixture of flavonoids, baicalin and chrysin (BCH), was studied against 
methylglyoxal (MG, a precursor of AGEs) induced cytotoxicity in NRK 52E kidney 
epithelial cells. Flow cytometry and microscopic analysis showed increased ROS generation, 
compromised antioxidant status, depolarization of mitochondria and apoptosis in MG 
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stressed cells which were significantly transformed (p<0.01) during BCH co-treatment. In 
vivo studies in streptozotocin induced diabetic rats increased protein levels of iNOS, protein 
kinase C (PKC) and decreased IB which was modulated by oral BCH treatment (75mg 
baicalin and 10mg chrysin/kg b.wt.). Increased levels of AGEs and their receptor proteins 
(RAGE) in diabetic rats were reduced significantly (p<0.01) in BCH treated group. Renal 
tubular injuries and deranged kidney function were significantly improved in BCH treated 
animals. The results indicate that the protection accorded by BCH through its antioxidant and 
anti-inflammatory effects can be explored for the management of diabetic nephropathy. 
Singh J, Chaudhari BP, Kakkar P. Environmental Toxicology and Pharmacology, 2017, 50: 
67-75. 
 
PHLPP is a putative cellular target during insulin resistance and type 2 diabetes 
Progressive research in the past decade converges to the impact of PHLPP in regulating the 
cellular metabolism through PI3K/AKT inhibition. Aberrations in PKB/AKT signaling 
coordinates with impaired insulin secretion and insulin resistance, identified during T2D, 
obesity and cardiovascular disorders which brings in the relevance of PHLPPs in the 
metabolic paradigm. In this review, the impact of PHLPP isoforms in insulin signaling and its 
associated cellular events including mitochondrial dysfunction, DNA damage, autophagy and 
cell death was discussed. The article highlights the plausible molecular targets that share the 
role during insulin-resistant states, whose understanding can be extended to treatment 
responses in facilitating targeted drug discovery for T2D and allied metabolic syndromes. 
Mathur A, Pandey VK, Kakkar P. Journal of Endocrinology; 2017, 233: R185-R198. 
 
Non-invasive topical delivery of plasmid DNA to the skin using a peptide carrier 
Topical delivery to skin is an essential step in non-invasive application of nucleic acid 
therapeutics for cutaneous disorders. The barrier posed by different layers of the skin -stratum 
corneum on top followed by the viable epidermis below makes it extremely challenging for 
large hydrophilic molecules like nucleic acids to efficiently enter the uncompromised skin. 
An amphipathic peptide Mgpe9 (CRRLRHLRHHYRRRWHRFRC) is reported here that can 
penetrate the uncompromised skin, enter skin cells and deliver plasmid DNA efficiently as 
nanocomplexes in vitroand in vivo without any additional physical or chemical interventions 
prevalent currently. It was observed that efficient gene expression up to the highly 
proliferating basal layer of the skin occurs without observable adverse reactions or toxic 
effects after delivery of reporter plasmids. The entry mechanism of nanocomplexes possibly 
involves reversible modulation of junction proteins accompanied by transient changes in skin 
structure. This peptide holds potential to be used as an efficient transporter of therapeutic 
nucleic acids to the skin. 
Vij M, Natarajan P, Pattnaik BR, Alam S, Gupta N, Santhiya D, Sharma R, Singh A, Ansari 
KM, Gokhale RS. Journal of Control Release, 2016, 222:159-168. 
 
Aryl hydrocarbon receptor activation contributes to benzanthrone-induced 
hyperpigmentation via modulation of melanogenic signaling pathways 
Benzanthrone (BA), an oxidized polycyclic aromatic hydrocarbon (PAH), has been found to 
be a potential health threat to occupational workers involved in dye manufacturing factories. 
It has been observed that occupational workers become exposed to BA either during 
manufacturing, pulverization, or storage and developed various kinds of skin diseases like 
contact dermatitis, itching, erythema, roughness, and foremost, hyperpigmentation. It has 
been shown that some environmental organic pollutants (POPs) like dioxins, furans, and 
polychlorinated biphenyls (PCBs) may act as ligands for the aryl hydrocarbon receptor (AhR) 
and regulate hyperpigmentation. It was hypothesized that BA may also act as a ligand for 
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AhR and possibly regulate the melanogenic pathway to induced hyperpigmentation. The 
computation results indicate that BA has a high binding affinity toward AhR for the initiation 
of melanogenic signaling. Following the in silico predictions, primary mouse melanocytes 
(PMMs) were exposed to BA (5, 10, and 25 μM) which resulted in an increase in AhR 
expression, tyrosinase activity and melanin synthesis. Moreover, to study the physiological 
relevance of these findings, C57BL/6 mice were topically exposed to BA and enhanced 
pigmentation and melanin synthesis were observed. The study was extended to assess the 
mechanistic aspects of BA-induced hyperpigmentation in PMMs as well as in mouse skin. 
The results suggest that BA exposure initiates AhR signaling and increases tyrosinase 
enzyme activity and melanin synthesis. The genes that regulate the melanin synthesis, such as 
TRP-1, TRP-2 and the transcription factor MITF, were also found to be increased. Taken 
together, the study suggests that BA-AhR interactions are critical for BA-induced 
hyperpigmentation. 
Abbas S, Alam S, Singh KP, Kumar M, Gupta SK, Ansari KM. Chemical Research in 
Toxicology, 2017, 30: 625-634. 
 
Non-invasive oil-based method to increase topical delivery of nucleic acids to skin 
Topical delivery of nucleic acids to skin has huge prospects in developing therapeutic 
interventions for cutaneous disorders. In spite of initial success, clinical translation is vastly 
impeded by the constraints of bioavailability as well as stability in metabolically active 
environment of skin. Various physical and chemical methods used to overcome these 
limitations involve invasive procedures or compounds that compromise skin integrity. Hence, 
there is an increasing demand for developing safe skin penetration enhancers for efficient 
nucleic acid delivery to skin. This study demonstrates that pre-treatment of skin with silicone 
oil can increase the transfection efficiency of non-covalently associated peptide-plasmid 
DNA nanocomplexes in skin exvivo and in vivo. The method does not compromise skin 
integrity, as indicated by microscopic evaluation of cellular differentiation, tissue 
architecture, enzyme activity assessment, dye penetration tests using Franz assay and 
cytotoxicity and immunogenicity analyses. Stability of nanocomplexes is not hampered on 
pretreatment, thereby, avoiding nuclease-mediated degradation. The mechanistic insights 
through Fourier transform infrared (FTIR) spectroscopy reveal some alterations in the skin 
hydration status owing to possible occlusion effects of the enhancer. Overall, the study 
demonstrates a topical, non-invasive, efficient and safe method that can be used to increase 
the penetration and delivery of plasmid DNA to skin for possible therapeutic applications.  
Vij M, Alam S, Gupta N, Gotherwal V, Gautam H, Ansari KM, Santhiya D, Natarajan VT, 
Ganguli M. Molecular Therapy, 2017, 25: 1342-1352. 
 
Topical application of nexrutine inhibits UVBinduced cutaneous inflammatory 
responses in SKH-1 hairless mouse 
Ultraviolet B (UVB) radiation is the major contributor to skin inflammation which leads to 
the development of skin cancer. In this study, the effect of nexrutine (NX) on UVBinduced 
cutaneous inflammation and its mediators was  investigated. To conduct the photoprotective 
studies, SKH-1 hairless mice were topically treated with NX, 30 min before to the UVB (180 
mJ/cm2 ) exposure. Twenty hours of post UVB irradiation, mouse skin was used for edema 
measurements, H & E staining, myeloperoxidase (MPO) activity and estimation of plasma 
cytokines. In addition, expression levels of inflammatory cytokines, cyclooxygenase-2 
(COX-2), and inducible nitric oxide synthase (iNOS) were also determined by western blot 
analysis. NX displayed absorbance over the UVB spectrum. NX significantly decreased the 
UVB-induced epidermal edema, skin thickness, leukocyte infiltration, number of the sunburn 
and TUNEL positive cells. NX treatment also decreased the number of mast cells, MPO 
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activity, expression of pro-inflammatory cytokines and inflammation mediator protein in 
mouse skin. These results provide evidences that NX inhibits the UVB-induced cutaneous 
inflammatory responses in SKH-1 mouse skin.  
Alam S, Pal A, Singh D, Ansari KM. Photodermatology, Photoimmunology & 
Photomedicine, 2017, doi: 10.1111/ phpp.12348. 
 
Glycation of clinically relevant chickpea allergen attenuates its allergic immune 
response in Balb/ c mice 
Glycation of food allergens may alter their immunological behaviour. Glycation of food 
allergens via Maillard Reaction (MR) occurs due to the reaction between protein having free 
amino groups and the free carbonyl groups of reducing sugar. The influence of MR on 
allergenicity of several allergens from leguminous as well as non-leguminous foods,  
including soy, peanut, egg, potato, milk, buckwheat, almond and shellfish has been reported. 
An investigation was carried  out to examine the impact of glycation on the allergenicity of a 
food protein. Herein, a chickpea (CP) protein (26 kDa) was purified and characterized as 
lectin. Further, glycation  of this purified protein was carried out. Thereafter, allergic 
behaviour of this glycated protein was compared with its native form using various allergic 
parameters in Balb/c mice.  The reduced allergenicity of glycated protein was observed as 
lesser allergic phenotypes, reduced serum immunoglobulins such as specific IgE as well as 
IgG1 and allergic mediators (lower mast cells and eosinophil counts), lower protein 
expressions of Th2 cytokines (IL-4, IL-5, Il-13) and associated transcription factors (GATA-
3, FOX-P3, Tbet, SOCS-3). In addition, more Th1 and less Th2 cytokine production in 
exposed splenocytes were evident in the glycated protein treated mice as compared to its 
native protein treatment. Conclusively, the study demonstrated that glycation of purified CP 
albumin with D-glucose attenuates the allergic potential of CP allergen. Suppression of 
allergic behaviour occurs by two important mechanisms that include oral tolerance induction 
by CP albumin specific T-reg cells and shifting of the immune response from Th2 to Th1 
type. Overall, purified proteins having allergic potential may cause severe allergic reaction in 
sensitive individuals, separately. Glycation of these allergenic proteins via MR could be an 
effective approach to combat the CP allergy.  
Gupta RK, Raghav A, Sharma A, Gupta K, Neelabh, Mandal P, Tripathi A, Ansari IA, Das 
M, Dwivedi PD. Food Chemistry, 2017, 235: 244-256. 
 
Intricatinol synergistically enhances the anticancerous activity of cisplatin in human 
A549 cells via p38 MAPK/p53 signalling 
Platinum containing drugs are widely used to treat advanced lung carcinomas. However, their 
clinical success is still limited due to severe side effects, and drug resistance. Alternative 
Mechanism of allergy and anaphylaxis caused by chickpea allergens  approaches are 
warranted to augment efficacy of platinum based chemotherapeutic drugs with minimal side 
effects. Intricatinol (INT), a homoisoflavonoid, has been shown to possess anti-tubercular, 
antioxidant, hypoglycaemic and hypolipidemic activity. However, its anti-cancer activity largely 
remains unknown. In the present study, anti-cancer potential of INT alone or in combination 
with cisplatin (CIS) in human lung carcinoma cells (A549) has been examined. Treatment 
with INT alone reduced the viability of A549 cells in a dose-dependent manner. Interestingly, 
the combination of low doses of INT and CIS exerted a synergistic effect and induced 
apoptosis as evident by DNA fragmentation and Annexin V positive cells. Enhanced 
Bax:Bcl-2 ratio, loss of mitochondrial membrane potential, cytochrome c release, cleavage of 
caspase 3 and PARP1 strongly corroborated our findings. Further, increased expression of 
p53, p38 MAPK and their phosphorylated counterparts, loss of clonogenicity and reduced 
migration potential were also recorded with INT + CIS treatment. Most interestingly, INT 
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could not induce any significant cell death in primary mouse embryonic fibroblasts (MEFs). 
Moreover, no additive or synergistic effect was noted with INT + CIS in MEFs under similar 
treatment conditions. In conclusion, INT has a selective anti-cancer potential and could 
synergize cytotoxicity of CIS. Thus, the combination of INT and CIS may serve as an 
effective anti-cancer strategy for the treatment of non-small cell lung carcinoma. 
Singh VK, Arora D, Satija NK, Khare P, Roy SK, Sharma PK.Apoptosis, 2017, 
doi:/10.100751404-017017-10495. 
 
Identification of anti-neoplastic targets with systems approaches, using resveratrol as an 
indepth case study  
The identification and validation of novel drug target combinations are key steps in the drug 
discovery processes. Cancer is a complex disease that involves several genetic and 
environmental factors. High throughput omics technologies are now widely available, 
however; the, integration of multi-omics data to identify viable anti-cancer drug target 
combinations that allow for a better clinical outcome when considering the efficacy-toxicity 
spectrum,  is challenging. In this review, an overview of systems approaches that can help 
integrate a broad spectrum of technologies and data. Focus was given on network approaches 
and anti-cancer mechanism and biological targets of resveratrol using reverse pharmacophore 
mapping as an in depth case study. The results of this case study demonstrate the use of 
systems approaches for a better understanding of the behaviour of small molecule inhibitors 
in receptor binding sites. The presented network analysis approach helps in formulating 
hypotheses and provides mechanistic insights of resveratrol in neoplastic transformations. 
Singh N, Freiesleben S, Gupta SK, Shukla Y, Wolkenhauer O. Current Pharmacentical 
Design, 2017, doi: 10.2174/ 1381612823666170710152918. 
 
Enhanced chemoprevention by the combined treatment of pterostilbene and lupeol in 
B[a]Pinduced mouse skin tumorigenesis 
The present study is aimed to evaluate the inhibitory effect of the combination of two 
phytochemicals; pterostilbene and lupeol (generally obtained from blue berries, grapes, white 
cabbage, green pepper, olive and mangoes) on mouse skin tomours. It was hypothesized that 
the concomitant topical treatment of selected phytochemicals would lead to improved 
impediment of skin cancer. Swiss albino mice (n = 25) received a topical dose of 
Benzo[a]pyrene (B[a]P, 5 μg/animal) with pre/post application of pterostilbene (16 μM/0.2 
ml acetone/animal) and/or lupeol (500 μM/0.2 ml acetone/animal) for 32 weeks. Results 
showed that pterostilbene and/or lupeol treatment resulted in a significant delay in onset of 
tumorigenesis. However, a more promising effect on tumour suppression was noted with the 
combination of both the phytochemicals. A significant reduction in average tumour volume, 
cumulative number of tumours and tumour multiplicity was recorded in combination treated 
group. The histopathological analysis illustrated the marked suppression in epidermal 
hyperplasia and necrotic cells in combination treated groups. The study suggests that the 
combination of pterostilbene and lupeol was more effective in the prevention of skin cancer 
as compared to either of the phytochemical alone. Therefore, the combined treatment of 
phytochemicals has better potential to prevent skin carcinogenesis.  
Singh P, Arora D, Shukla Y. Food and Chemical Toxicology, 2017, 99:182-189. 
 
BH3-only protein BIM: An emerging target in chemotherapy 
BH3-only proteins constitute major proportion of pro-apoptotic members of B-cell lymphoma 
2 (Bcl-2) family of apoptotic regulatory proteins and participate in embryonic development, 
tissue homeostasis and immunity. Absence of BH3-only proteins contributes to autoimmune 
disorders and tumorigenesis. Bim (Bcl-2 Interacting Mediator of cell death), most important 



Toxicology Research Bulletin 37(2) 2017 
 

member of BH3-only proteins, shares a BH3-only domain (9-16 aa) among 4 domains (BH1-
BH4) of Bcl-2 family proteins and highly pro-apoptotic in nature. Bim initiates the intrinsic 
apoptotic pathway under both physiological and patho-physiological conditions. Reduction in 
Bim expression was found to be associated with tumor promotion and autoimmunity, while 
overexpression inhibited tumor growth and drug resistance as cancer cells suppress Bim 
expression and stability. Apart from its role in normal homeostasis, Bim has emerged as a 
central player in regulation of tumorigenesis, therefore gaining attention as a plausible target 
for chemotherapy. Regulation of Bim expression and stability is complicated and regulated at 
multiple levels viz. transcriptional, post-transcriptional, post-translational (preferably by 
phosphorylation and ubiquitination), epigenetic (by promoter acetylation or methylation) 
including miRNAs. Furthermore, control over Bim expression and stability may be exploited 
to enhance chemotherapeutic efficacy, overcome drug resistance and select anticancer drug 
regimen as various chemotherapeutic agents exploit Bim as an executioner of cell death. 
Owing to its potent anti-tumorigenic activity many BH3 mimetics e.g. ABT-737, ABT-263, 
obatoclax, AT-101and A-1210477 have been developed and entered in clinical trials. It is 
more likely that in near future strategies commanding Bim expression and stability ultimately 
lead to Bim based therapeutic regimen for cancer treatment. 
Shukla S, Saxena S, Singh BK, Kakkar P. Eur J Cell Biol. 2017 Dec;96(8):728-738.  
 
Long term impact of the endocrine disruptor tributyltin on male fertility following a 
single acute exposure 
Declining rate of human fertility is a growing concern, where lifestyle and environmental 
factors play an important role. We recently demonstrated that tributyltin (TBT), an 
omnipresent endocrine disruptor, affects testicular cells in vitro. In this study, male Wistar 
rats were gavaged a single dose of 10, 20, and 30 mg/kg TBT-chloride (TBTC) (to mimic 
accidental exposure in vivo) and sacrificed on day 3 and day 7, respectively. TBT 
bioavailability was evaluated by estimating total tin content, and essential metal levels were 
analyzed along with redox molecules (ROS and GSH/GSSG) to understand the effect on 
physiological conditions. Blood-testicular barrier (BTB) disruption, levels of associated 
proteins and activity of proteolytic enzymes were evaluated to understand the effect on BTB. 
Histological analysis of tissue architecture and effect on protein expression of steroidogenic, 
stress and apoptotic markers were also evaluated. Widespread TBTC pollution can be an 
eventual threat to male fertility worldwide. 
Mitra S, Srivastava A, Khandelwal S. Environ Toxicol. 2017 Oct;32(10):2295-2304.  
 
Nanomaterial toxicology 
The institute has been working in the area of nanotoxicology from the past decade and has 
been able to develop expertise, with a critical mass of 40% of its scientific manpower 
contributing in this emerging area of toxicology. CSIR-IITR spearheaded two major network 
projects of CSIR on nanotechnology and was a partner in six international flagship projects of 
EU-FP7, UK, Spain and Japan. The institute took lead in the synthesis and characterization of 
engineered nanomaterials (ENMs), development of methodology/assays/techniques for 
toxicity assessment, guidelines for nano safety, alternate models, mechanisms of action and 
interaction of ENMs with biological systems. The institute has created vibrant network in the 
area of nanotechnology with IITs, IISc, universities, research institutes and industries. To 
assess the safety/toxicity of nanomaterials, some of the most critical issues that need to be 
addressed include: i) effect of shape and size; ii) dosimetry; iii) route of delivery and 
tracking; iv) development and validation of test models; v) in vitro vs. in vivo extrapolation; 
vi) ecotoxicity; vii) computational nanotoxicity and viii) life cycle analysis. The scientists of 
the nanomaterial toxicology group aim to investigate the health and environmental effects of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shukla%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29100606�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saxena%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29100606�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=29100606�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kakkar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29100606�
https://www.ncbi.nlm.nih.gov/pubmed�
https://www.ncbi.nlm.nih.gov/pubmed/28707438�
https://www.ncbi.nlm.nih.gov/pubmed/28707438�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28707438�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Srivastava%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28707438�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khandelwal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28707438�
https://www.ncbi.nlm.nih.gov/pubmed�


Toxicology Research Bulletin 37(2) 2017 
 

nanomaterials to delineate their toxicity and assure safe usage in consumer products, 
healthcare products and medical devices.  
  
Statistical optimization and artificial neural network modeling for acridine orange dye 
degradation using in situ synthesized polymer capped ZnO nanoparticles 
Zinc oxide nanoparticles (ZnO-NPs) were synthesized by a prudent green chemistry approach 
in presence of polyacrylamide grafted guar gum polymer (pAAm-g-GG) to ensure uniform 
morphology, and functionality and explored for their ability to degrade photocatalytically 
Acridine Orange (AO) dye. These ZnO@pAAm-g-GG NPs were thoroughly characterized by 
various spectroscopic, XRD and electron microscopic techniques. The relative quantity of 
ZnO-NPs in polymeric matrix has been estimated by spectro-analytical procedure; Atomic 
absorption spectroscopy (AAS) and Thermogravimetric analysis (TGA) analysis. The impact 
of process parameters viz., NPs dose, contact time and AO dye concentration on percentage 
photocatalytic degradation of AO dyes were evaluated using multivariate optimizing tools, 
Response Surface Methodology (RSM) involving Box-Behnken Design (BBD)and Artificial 
Neural Network (ANN). Congruity of the BBD statistical model was implied by R2 value 
0.9786 and F-value 35.48. At RSM predicted optimal condition viz. ZnO@pAAm -g-GG 
NP’s dose of 0.2 g/l, contact time of 210 min and AO dye concentration 10 mg/l, a maximum 
of 98% dye degradation was obtained. ANOVA indicated appropriateness of the model for 
dye degradation owing to “Prob.>F” less than 0.05 for variable parameters. Studies were 
conducted employing three layers feed forward ANN model for validating the BBD process 
parameters and suitability of our chosen model. The evaluation of Levenberg-Marquardt 
algorithm (ANN1) and Gradient Descent with adaptive learning rate (ANN2) model 
employed to scrutinize the best method and found experimental values of AO dye 
degradation were in close to those with predicated value of ANN 2 modeling with minimum 
error.  
Dhiman N, Markandeya, Singh A, Verma NK, Ajaria N, Patnaik S. Journal of Collid and 
Interface Science, 2017, 493: 295-306. 
 
Predictive modeling and validation of arsenite removal by a one pot synthesized 
bioceramic buttressed manganese doped iron oxide nanoplatform 
A series of bioceramic capped manganese doped superparamagnetic iron oxide (SPIONs) 
nanoparticles (mHAP-NPs) were synthesized by one pot in situ reduction. The aging of the 
bioceramic on the SPIONs was optimized to achieve variation in functionality, morphology, 
magnetic susceptibility, shape and size of the NPs and ultimately remediation effectiveness of 
arsenite; As(III). Results indicate that among various synthesized NPs, the 6 h aged mHAP-
NPs with 27 emu magnetic susceptibility, 57.30 m2/g surface area and 75.64 Å average pore 
diameter offer the best option as an adsorbent for posthaste removal of As(III) from 
synthetically spiked water. Further, predictive modeling using response surface based Central 
Composite Design (CCD) was applied to achieve and optimize process parameters for the 
removal of As(III) by mHAP-NPs keeping variable operational parameters to a minimum in 
batch experiments. The individual and collective effect of four process parameters, i.e. pH, 
mHAP-NPs dose, contact time and initial As(III) concentration on As(III) adsorption were 
studied. The results from statistical design signify that, with 0.2 g/l of above mHAP NPs 
adsorbent dose, 98% As(III) (initial concentration 0.1–0.4 mg/l) removal was possible in 210 
min at pH 6.5 which is well within the prescribed value as per WHO guidelines. The 
adsorption process of As(III) onto mHAP-NPs showed excellent correlation with a Langmuir 
isotherm with a maximum adsorption capacity of 12.0 mg/g. Kinetic and thermodynamic 
studies reveal pseudosecond- order kinetics with an exothermic and spontaneous adsorption 
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of As(III) on the synthesized adsorbent. Cyclic regeneration of mHAP-NPs indicated positive 
impact in remediation technology at low production cost. 
Dhiman N, Fatima F, Saxsena P, Roy S, Rout P, Patnaik S. RSC Advances, 2017, 52: 32866-
32876. 
 
Targeted smart pH and thermoresponsive N, O-carboxymethyl chitosan conjugated 
nanogels for enhanced therapeutic efficacy of doxorubicin in MCF-7 breast cancer cells 
In cancer treatment, developing ideal anti-cancer drug delivery systems to target tumour 
microenvironment by circumventing various physiological barriers still remains a daunting 
challenge. In this study, a series of pH-and temperature-responsive nanogels based on poly 
(N-isopropylacrylamide-co-1-propene-2-3-dicarboxylate-co-2-acrylamido-2-methyl-1- 
propanesulfonate [poly(NIPAAm-IA-AMPS)] cross-linked by ethylene glycol dimethacrylate 
(EGDMA) were synthesized by random co-polymerization. The molar ratio between 
monomer-comonomers-cross-linker was varied to fine-tune the optimum responsiveness of 
the nanogels. These optimized nanogels were further coupled to N,O-carboxymethyl chitosan 
(NOCC) stoichiometrically using EDC-NHS coupling chemistry to enhance the swelling 
behaviour at lower pH. Interestingly, these NOCC-gnanogels, when dispersed in aqueous 
media under sonication, attain nanosize and retain their high water retention capacity with 
conspicuous pH and temperature responsiveness (viz. nanogel shrinkage in size beyond 35 °C 
and swelled at acidic pH) in vitro, as reflected by dynamic light scattering data. Doxorubicin 
(DOX), a potent anticancer drug, was loaded into these nanogels using the physical 
entrapment method. These drug loaded nanogels exhibited a slow and sustained DOX release 
profile at physiological temperature and cytosolic pH. Furthermore, confocal and TEM 
results demonstrate that these nanogels were swiftly internalized by MCF-7 cells and cell 
viability data showed preferential heightened cytotoxicity toward cancer cells (MCF-7 and 
MDA-MB231) compared to MCF10A cells (human breast epithelial cell). Furthermore, 
intracellular DNA damage and cell cycle arrest assays suggest a mitochondrial mediated 
apoptosis in MCF-7 cells. The study substantiates NOCC-g-nanogel platform as an excellent 
modality for passive diffusive loading and targeted release of entrapped drug(s) at 
physiological conditions in a controlled way for the improved therapeutic efficacy of the drug 
in anticancer treatment. 
Verma NK, Purohit MP, Equbal D, Dhiman N, Singh A, Kar AK, Shankar J, Tehlan S, 
Patnaik S. Bioconjugate Chemistry, 2016, 27: 2605-2619. 
 
Physico-chemical properties based differential toxicity of graphene oxide/reduced 
graphene oxide in human lung cells mediated through oxidative stress 
Graphene derivatives (GD) are currently being evaluated for technological and biomedical 
applications owing to their unique physico-chemical properties over other carbon allotrope 
such as carbon nanotubes (CNTs). However, the possible association of their properties with 
underlying in vitro effects have not yet been fully examined. Studies was conducted to assess 
the comparative interaction of three GD - graphene oxide (GO), thermally reduced GO 
(TRGO) and chemically reduced GO (CRGO), which significantly differ in their lateral size 
and functional groups density, with phenotypically different human lung cells; bronchial 
epithelial cells (BEAS-2B) and human lung carcinoma cells (A549). The cellular studies 
demonstrate that GD significantly internalize and induce oxidative stress mediated 
cytotoxicity in both cells. The toxicity intensity was in line with the reduced lateral size and 
increased functional groups revealed more toxicity potential of TRGO and GO respectively. 
Further, A549 cells showed more susceptibility than BEAS-2B which reflected cell type-
dependent differential cellular response. Molecular studies revealed that GD induced 
differential cell death mechanism was efficiently prevented by their respective inhibitors. 
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This is probably the first study on safety evaluation of TRGO which provides invaluable 
information and new opportunities for GD based biomedical applications.  
Mittal S, Kumar V, Dhiman N, Chauhan LK, Pasricha R, Pandey AK. Scientific Reports, 
2016, 6: 39548. 
 
Impaired lysosomal activity mediated autophagic flux disruption by graphite carbon 
nanofibers induce apoptosis in human lung epithelial cells through oxidative stress and 
energetic impairment 
Graphite carbon nanofibers (GCNF) have emerged as a potential alternative of carbon 
nanotubes (CNT) for various biomedical applications due to their superior physicochemical 
properties. Therefore, in depth understanding of the GCNF induced toxic effects and 
underlying mechanisms in biological systems is of great interest. Currently, autophagy 
activation by nanomaterials is recognized as an emerging toxicity mechanism. However, the 
association of GCNF induced toxicity with this form of cell death is largely unknown. In this 
study, possible mechanism, especially the role of autophagy, underlying the GCNF induced 
toxicity was investigated. Human lung carcinoma (A549) cells were exposed to a range of 
GCNF concentrations and various cellular parameters were analyzed (up to 48 h). 
Transmission electron microscopy, immunofluorescent staining, western blot and quantitative 
real time PCR were performed to detect apoptosis, autophagy induction, lysosomal 
destabilization and cytoskeleton disruption in GCNF exposed cells. DCFDA assay was used 
to evaluate the reactive oxygen species (ROS) production. Experiments with N-acetyl-L-
cysteine (NAC), 3-methyladenine (3-MA) and LC3 siRNA was carried out to confirm the 
involvement of oxidative stress and autophagy in GCNF induced cell death. Comet and 
micronucleus (MN) assay were performed to assess the genotoxicity potential. GCNF was 
found to induce toxicity in human lung cells through autophagosomes accumulation followed 
by apoptosis via intracellular ROS generation. Mechanistically, impaired lysosomal function 
and cytoskeleton disruption mediated autophagic flux blockade was found to be the major 
cause of accumulation rather than autophagy induction which further activates apoptosis. The 
whole process was in line with the increased ROS level and their pharmacological inhibition 
leads to mitigation of GCNF induced cell death. Moreover, inhibition of autophagy attenuates 
apoptosis indicating the role of autophagy in cell death process. GCNF was also found to 
induce genomic instability. The study demonstrates that GCNF perturbs various inter-related 
signaling pathways and unveils the potential nanotoxicity mechanism of GCNF through 
targeting ROS-autophagy-apoptosis axis. The current study is of significance to evaluate the 
safety and risk assessment of fibrous carbon nanomaterials prior to their potential use and 
suggests caution on their utilization for biomedical research. 
Mittal S Sharma PK, Tiwari R, Rayavarapu RG. Shankar J,Chauhan LKS, Pandey AK. 
Particle and Fibre Toxicology, 2017, 14: 15. 
 
Impact of anatase titanium dioxide nanoparticles on mutagenic and genotoxic response 
in Chinese hamster lung fibroblast cells (V-79): The role of cellular uptake 
The unique physico-chemical properties of nano crystalline anatase titanium dioxide 
nanoparticles (TiO2-NPs) render them with different biological and chemical activities. 
Hence, it is widely used in industrial and consumer applications. Earlier studies have shown 
the genotoxicity of TiO2-NPs. However, there is a paucity of data regarding mutagenicity of 
these NPs. In the present study, the cellular uptake, subcellular localization, cytotoxicity and 
short term DNA interaction of TiO2-NPs (1-100 mg/ml) of diameter ranging from 12 to 25 
nm on mammalian lung fibroblast cells (V-79) has been studied. The flow cytometric 
analysis and electron micrographs of V-79 monolayer showed the internalization of TiO2-
NPs in the cytoplasm with the confirmation of elemental composition through SEM/EDX 



Toxicology Research Bulletin 37(2) 2017 
 

analysis. TEM analysis also showed TiO2-NPs induced ultra-structural changes such as 
swollen mitochondria and nuclear membrane disruption in V-79 cells. TiO2-NPs generated 
free radicals, which induced indirect mutagenic and genotoxic responses. Apart from 
measuring the genotoxicity by Comet assay, the mutagenic potential of TiO2- NPs in V-79 
cells was evaluated by mammalian HGPRT gene forward mutation assay, showing a 2.98- 
fold increase in 6TG HGPRT mutant frequency by culture plate method, which is an early 
indicator of potential carcinogenicity. Hence, TiO2-NPs should be closely monitored and 
there should be a judicious use and disposal of NPs. 
Jain AK, Senapati VA, Singh D, Dubey K, Maurya R, Pandey AK. Food and Chemical 
Toxicology, 2017, 105:127-139. 
 
Zinc oxide nanoparticles induced age dependent imunotoxicity in BALB/C mice 
Zinc oxide nanoparticles (ZnO-NPs) have potential applications in cosmetics, food packaging 
and biomedicine but concerns regarding their safety need to be addressed. In this study, the 
immunotoxic potential of ZnO-NPs was evaluated in different ages of BALB/c mice after 
sub-acute exposure. The cytokine release, immunophenotyping, distribution of ZnO-NPs and 
ultrastructural changes were assessed. A significant (p<0.05) change in the CD4– and CD8–
cells, levels of IL-6, IFN- and TNF- and reactive oxygen species were observed in aged 
mice. In juvenile mice, increase in reactive oxygen species and IL-6 and TNF- α levels was 
observed with no significant changes in adult mice. A significant (p<0.05) increase in the 
levels of mitogen activated protein kinase (MAPK) cascade proteins such as phospho-
ERK1/2, phospho-JNK and phospho-p38 were also observed in aged mice. Collectively, the 
study suggests that aged mice are more susceptible to ZnO-NPs induced immunotoxicity. 
Senapati V, Gupta G, Pandey A, Shanker R, Dhawan A, Kumar A. Toxicology Research, 
2017, 6: 342-352. 
 
UVB irradiation enhanced zinc oxide nanoparticlesinduced DNA damage and cell death 
in mouse skin 
UV-induced reactive oxygen species (ROS) have been implicated in photo-carcinogenesis 
and skin aging. UV induced ROS can induce DNA damage, however, if unrepaired, can lead 
to carcinogenesis. Sunscreens contain UV attenuators, such as organic chemical and/or 
physical UV filters, which can prevent all forms of damage from UV irradiation. In recent 
years, the effective broad spectrum UV attenuation properties of ZnO nanoparticles (ZnO-
NPs) have made them attractive as active components in sunscreens and other personal care 
products. Since the use of ZnO-NPs in sunscreens is on the rise, so is public concern about 
their safety, particularly with exposure to sunlight. Therefore, in this study, toxic effects 
resulting from exposure to UVB and ZnO-NPs in primary mouse keratinocytes (PMKs) as 
well as in the skin of SKH-1 hairless mice was investigated. The findings of the present study 
demonstrate that co-exposure of UVB and ZnO-NPs to PMKs: (1) translocated the ZnO-NPs 
into the nucleus of PMKs; (2) caused enhanced generation of ROS; (3) induced more severe 
DNA damage and (4) caused enhanced cell death. Further, to elucidate the physiological 
relevance of these in vitro findings, SKH-1 hairless mice were topically treated with ZnO-
NPs and after 30 min, irradiated with UVB (50 mJ/ cm2). Interestingly, co-exposure of ZnO-
NPs and UVB caused increased oxidative DNA damage and cell death, indicated by 
immunostaining for 8-OHdG and TUNEL assay in sections of exposed mouse skin. Thus, 
collectively, the findings suggest that UVB exposure increases ZnO-NPsmediated oxidative 
stress and oxidative damage, thereby enhancing ZnO-NPs-induced cell death. 
Pal A, Alam S, Mittal S, Arjaria N, Shankar J, Kumar M, Singh D, Pandey AK, Ansari KM. 
Mutation Research/ Genetic Toxicology and Environmental Mutagenesis, 2016, 807: 15-24. 
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Oral subchronic exposure to silver nanoparticles causes renal damage through apoptic 
impairment and necrotic cell death 
Silver nanoparticles (Ag-NPs) are one of the most widely used nanomaterials. Following oral 
exposure, Ag-NPs can accumulate in various organs including kidneys where they show 
gender specific accumulation. There is limited information on their effect on renal system 
following long term animal exposure especially at the ultramicroscopic and molecular level. 
In this study, the effect of 60 days oral Ag- NPs treatment on kidneys of female Wistar rats at 
doses of 50 and 200 ppm that are below previously reported lowest observed adverse effect 
level (LOAEL) was examined. Ag- NPs treatment led to decrease in kidney weight and some 
loss of renal function as seen by increased levels of serum creatinine and early toxicity 
markers such as KIM-1, clusterin and osteopontin. It was also observed significant 
mitochondrial damage, loss of brush border membranes, pronounced swelling of podocytes 
and degeneration of their foot processes using transmission electron microscopy (TEM). 
These symptoms are similar to those seen in nephrotic syndrome and ‘Minimal change 
disease’ of kidney where few changes are visible under light microscopy but significant 
ultrastructural damage is observed. Prolonged treatment of Ag-NPs also led to the activation 
of cell proliferation, survival and proinflammatory factors (Akt/ mTOR, JNK/Stat and 
Erk/NF-B pathways and IL1, MIP2, IFN-, TNF- and RANTES) and dysfunction of 
normal apoptotic pathway. The study shows how long term Ag-NPs exposure may promote 
ultrastructural damage to kidney causing inflammation and expression of cell survival factors. 
These changes, in the long term, might lead to the inhibition of the beneficial apoptotic 
pathway and promotion of necrotic cell death in kidneys. 
Tiwari R, Singh RD, Khan H, Gangopadhyay S, Mittal S, Singh V, Arjaria N, Shankar J, Roy 
SK, Singh D, Srivastava V, Nanotoxicology, 2017, 11: 671-686. 
 
3D scaffold induces efficient bone repair in vivo studies of ultra structural architecture 
at the interface 
The repair of critical bone loss remains a challenge to orthopaedic surgeons. Various artificial 
scaffolds have been intensively evaluated to provide an alternative solution for the repair and 
regeneration of bone defects; however, the inconsistent clinical performances of available 
materials have prompted the development of reactive 3D scaffolds for bone tissue 
engineering. Studies was conducted to examine the ability of a functionally designed 3D 
scaffold to bridge critical size defects and induce new bone formation in a New Zealand 
white rabbit tibial model, and have evaluated its ultra-structural properties using a 
combination of techniques, such as solid-state nuclear magnetic resonance (ssNMR), 
scanning electron microscopy (SEM), energy dispersive X-ray (EDX) and micro-computed 
tomography (ì-CT) with MIMICS® (Materialise’s Interactive Medical Image Control 
System). ssNMR showed the structural similarity of the synthetic biomaterial to naturally 
occurring human bone. SEM studies showed an increase in Ca/P ratio with time, the 
progressively uniform distribution of elements in healed bones, and increased new bone 
formation, finally resembling native (intact) bone. ì-CT and MIMICS® demonstrated the 
pattern and morphology of new bone formed, with a noticeable shift in the HU unit towards 
compact bone, from week 2 to 25. The results suggest that in the critical size bone defect, the 
scaffold enhanced the formation of new bone having biomaterial composition, ultra-structure 
and quality resembling that of native bone, thus suggesting significant improvement in 
guided bone regeneration. This research provides a promising new avenue for orthopaedic 
implant design that safely biodegrades while promoting new bone growth. 
Sagar N, Singh A, Temgire M, Vijayalakshmi S, Dhawan A, Kumar A, Chattopadhyay N, 
Bellare J. RSC Advances, 2016, 6: 93768-93776. 
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Enhanced cellular internalization: A bactericidal mechanism more relative to biogenic 
nanoparticles than chemical counter parts 
Biogenic synthesis of silver nanoparticles (Ag-NPs) for enhanced antimicrobial activity has 
gained a lot of momentum making it an urgent need to search for a suitable biocandidate 
which could be utilized for efficient capping and shaping of Ag-NPs with enhanced 
bactericidal activity utilizing its secondary metabolites. Current work illustrates the 
enhancement of antimicrobial efficacy of Ag-NPs by reducing and modifying their surface 
with antimicrobial metabolites of cell free filtrate of Trichoderma viride (MTCC 5661) in 
comparison to citrate stabilized Ag-NPs. NPs were characterized by visual observations, UV-
visible spectroscopy, zetasizer, and transmission electron microscopy (TEM). Synthesized 
particles were monodispersed, spherical in shape and 10-20 nm in size. Presence of 
metabolites on surface of biosynthesized Ag-NPs was observed by gas chromatography-mass 
spectroscopy (GC-MS), energy dispersive X-ray analysis (EDAX), X-ray diffraction (XRD), 
and Fourier transform infrared spectroscopy (FTIR). The antimicrobial activity of both Ag-
NPs was tested against Shigella sonnei, Pseudomonas aeruginosa (Gram-negative) and 
Staphylococcus aureus (Gram-positive) by growth inhibition curve analysis and colony 
formation unit assay. Further, it was noted that internalization of biosynthesized NPs inside 
the bacterial cell was much higher as compared to citrate stabilized particles which in turn 
lead to higher production of reactive oxygen species. Increase in oxidative stress caused 
severe damage to bacterial membrane enhancing further uptake of particles and revoking 
other pathways for bacterial disintegration resulting in complete and rapid death of pathogens 
as evidenced by fluorescein diacetate/propidium iodide dual staining and TEM. Thus, the 
study reveals that biologically synthesized silver nanoarchitecture coated with antimicrobial 
metabolites of T. viride was more potent than their chemical counterpart in killing of 
pathogenic bacteria. 
Kumari M, Shukla S, Pandey S, Giri VP, Bhatia A, Tripathi T, Kakkar P, Nautiyal CS, 
Mishra A. ACS Applied Materials & Interfaces, 2017, 9: 4519-4533. 
 
Heteroagglomeration of zinc oxide nanoparticles with clay mineral modulates the 
bioavailability and toxicity of nanopartiels in Tetrahymena pyriformis 
The extensive use of zinc oxide nanoparticles (ZnO-NPs) in cosmetics, sunscreens and 
healthcare products increases their release in the aquatic environment. The present study has 
explored the possible interaction of ZnO-NPs with montmorillonite clay minerals in aqueous 
conditions. An addition of ZnO-NPs on clay suspension significantly (p<0.05) increases the 
hydrodynamic size of clay particles from 1652±90 nm to 2158±13 nm due to 
heteroagglomeration. The electrokinetic measurements showed a significant (p<0.05) 
difference in the electrophoretic mobilities of bare (-1.80±0.03μmcm/Vs) and ZnO-NPs-clay 
association (-1.37±0.03μmcm/Vs) that results to the electrostatic interaction between ZnO 
NPs and clay particles. The attenuated total reflectance Fourier transform infrared 
spectroscopy analysis of ZnO-NPs-clay association demonstrated the binding of ZnO-NPs 
with the Si-O-Al region on the edges of clay particles. The increase in size of ZnO-NPs-clay 
heteroagglomerates further leads to their sedimentation at 24 h. Although, the stability of 
ZnO NPs in the clay suspension was decreased due to heteroagglomeration, but the 
bioavailability and toxicity of ZnO-NPs-clay heteroagglomerates in Tetrahymena pyriformis 
was enhanced. These observations provide an evidence on possible mechanisms available in 
natural environment that can facilitate nanoparticles entry into the organisms present in lower 
trophic levels of the food web. 
Gupta GS, Senapati VA, Dhawan A, Shanker R. Journal of Colloid Interface Science, 2017, 
495: 9-18. 
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Laboratory scale microbial food chain to study bioaccumulation, biomagnification and 
ecotoxicity of cadmium telluride quantum dots 
The increasing applications of engineered nanomaterials (ENMs) in consumer products 
warrant a careful evaluation of their trophic transfer and consequent ecological impact.In the 
present study, a laboratory scale aquatic microbial food chain was established using bacteria 
(Escherichia coli) as a prey and ciliated protozoan (Paramecium caudatum) as a predator 
organism to determine the impact of cadmium telluride quantum dots (CdTe QDs). It was 
observed that 29% of bacterivory potential of Paramecium was lost, including an <~12 h 
delay in doubling time on exposure to 25 mg/l CdTe QDs (<~4 nm) as compared with 
control. The fluorescence based stoichiometric analysis revealed that 65% of the QDs 
bioaccumulated when paramecia were exposed to 25 mg/l QDs at 24 h. There was a 
significant  (p<0.05) increase in cellular Cd concentration at 24 h (306 ± 192 mg/l) as 
compared to 1 h (152 ± 50 mg/l). Moreover, the accumulation of Cd in E. coli (147 ± 25 
mg/l) at 1 h of exposure to 25 mg/l QDs transferred 1.4 times higher Cd (207 ± 24 mg/ l; 
biomagnification factor = 1.4) to its predator, Paramecium. 
Gupta GS, Kumar A, Senapati VA, Pandey AK, Shanker R, Dhawan A. Environmental 
Science & Technology, 2017, 51: 1695-1706. 
 
The role of antioxidants in attenuation of Caenorhabditis elegans lethality on exposure 
to TiO2
The exponential increase in the usage of nano-TiO

 and ZnO nanoparticles 
2 and nano-ZnO has raised global concerns 

due to the issues related to safety of environment as well as health. This has increased the 
need for not only determining the safety of using these nanoparticles but also for developing 
possible attenuation method to overcome their adverse effects. Majority of engineered 
nanoparticles (ENPs) exposure to both in vivo and in vitro systems have shown the generation 
of reactive oxygen species (ROS) which leads to oxidative stress mediated inflammation, 
geno-, and cyto-toxicity. Hence, with the rationale of determining easy and economical 
protection against ENPs exposure, the amelioration effect of the antioxidants (curcumin and 
vitamin-C) against the nano-TiO2 and nano-ZnO induced ROS and lethality were 
investigated in Caenorhabditis elegans. To determine effect of antioxidants towards 
amelioration of nanoparticles toxicity pre-treatment and along with treatment approaches 
were employed. It was observed that curcumin as well as vitamin-C antioxidants efficiently 
ameliorate nano-TiO2

Sonane M, Moin N, Satish A. Chemosphere, 2017, 187: 240-247. 

 and nano-ZnO induced ROS as well as lethality in worms. Further, the 
pre-treatment approach was more effective than the along with treatment. Thus, the study 
indicates the possibility of evading the nanotoxicity by including curcumin and vitamin-C in 
everyday diet. 

 
Curcumin loading potentiates the chemotherapeutic efficacy of selenium nanoparticles 
in HCT116 cells and Ehrlich’s ascites carcinoma bearing mice 
The anti-cancer properties of selenium (Se) and curcumin nanoparticles in solo formulations 
as well as in combination with other therapeutic agents have been proved time and again. 
Exploiting this facet of the two, studies was conducted to club the tumoricidal characteristics 
and designed curcumin loaded Se nanoparticles (Se-Cur-NPs) to achieve an enhanced 
therapeutic effect. Their therapeutic effects on different cancer cell lines and Ehrlich’s ascites 
carcinoma mouse model were evaluated. In vitro results showed that Se-Cur-NPs were most 
effective on colorectal carcinoma cells (HCT116) compared to the other cancer cell lines 
used and possessed pleiotropic anticancer effects. The therapeutic effect on HCT116 was 
primarily attributed to an elevated level of autophagy and apoptosis as evident from 
significant up-regulation of autophagy associated (LC3B-II) and proapoptotic (Bax) proteins, 
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down regulation of anti-apoptotic (Bcl-2) protein and Cytochrome c (cyt c) release from 
mitochondria along with reduced NFB signaling and EMT based machineries marked by 
downregulation of inflammation (NFB, phospho-NFB) and epithelialmesenchymal 
transition (CD44, N-cadherin) associated proteins. In vivo studies on Ehrlich’s ascites 
carcinoma (EAC) mice model indicated that Se-Cur-NPs significantly reduced the tumour 
load and enhanced the mean survival time (days) of tumour-bearing EAC mice. 
Kumari M, Ray L, Purohit MP, Patnaik S, Pant AB, Shukla Y, Kumar P, Gupta KC. 
European Journal of Pharmaceutics and Biopharmaceutics, 2017, 117: 346-362. 
 
 
Regulatory toxicology 
Regulatory toxicology group is involved in the generation of analytical data in different 
matrices and safety data for products. This endeavour helps the regulatory agencies to take 
decisions for the production, marketing and usage of a vast variety of industrial chemicals, 
agrochemicals, pharmaceuticals, cosmetic products and food/feed additives, etc. Compliance 
to Good Laboratory Practices (GLPs) is the key to international acceptance of safety 
data/reports on industrial and consumable products. A state of the art GLP Test facility for 
regulatory toxicology studies has been created since 2014. CSIR-IITR is the first CSIR 
laboratory and second in the Government Sector to get GLP certificate for toxicity testing. 
Our constant efforts to expand the scope of GLP Test Facility resulted into getting 
certification for “Environmental studies on aquatic and terrestrial organisms” in April 2016 
which makes it the only GLP certified laboratory in the government sector to carry out 
ecotoxicology studies. The facility has further extended its scope for chronic toxicity studies, 
in vitro mutagenicity studies, primary skin irritation and skin sensitization tests during the re-
certification of the facility this year. This facility has helped in supporting the cause of “Make 
in India” by doing safety assessment of chemicals, materials and products developed by small 
and medium enterprises for their global positioning. The existing facilities are being 
upgraded following the National/International guidelines to provide scientific knowledge to 
society, forge linkages with industry and for sustainable development around the world. 
Organic pollutants are ubiquitous contaminants in ecosystems. Most of the contaminants are 
lipophilic and thus can be accumulated in higher trophic level organisms, get transferred 
through the food chain to humans and finally induce harmful effects. It is, therefore, critical 
from human health perspective to continue monitoring of residues in culinary samples 
collected from various parts of ecosystem. Also, it is important to develop and validate 
methods for rapid estimation of large number of pollutants so that timely intervention 
strategies can be planned. The issues addressed by the group are : (i) development of newer 
analytical methods for characterization and quantification of chemicals and (ii) 
toxicological/safety evaluation of chemicals and products as per GLP guidelines. 
 
Comparison of two microextraction methods for multiclass residue analysis in river 
water 
Two low density organic solvents based liquid-liquid microextraction methods, namely 
vortex assisted liquid-liquid microextraction based on solidification of floating organic 
droplet (VALLME-SFO) and dispersive liquid-liquid microextraction based on solidification 
of floating organic droplet (DLLME-SFO) have been compared for the determination of 
multiclass analytes (pesticides, plasticizers, phthalates, pharmaceuticals and personal care 
products) in river water samples by using liquid chromatography tandem mass spectrometry 
(LC-MS/MS). The effect of various experimental parameters on the efficiency of the two 
methods and their optimum values were studied with the aid of Central Composite Design 
(CCD) and Response Surface Methodology (RSM). Under optimal conditions, 
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VALLMESFO was validated in terms of limit of detection, limit of quantification, dynamic 
linearity range, determination of coefficient, enrichment factor and extraction recovery for 
which the respective values were (0.011- 0.219 ng/ml), (0.035- 0.723 ng/ml), (0.050-0.500 
ng/ml), (R2 =0.992-0.999), (40-56), (80-106 %). However, when the DLLME-SFO method 
was validated under optimal conditions, the range of values of limit of detection, limit of 
quantification, dynamic linearity range, determination of coefficient, enrichment factor and 
extraction recovery were (0.025-0.377 ng/ml), (0.083- 1.256 ng/ml), (0.100-1.000 ng/ml), 
(R2 = 0.990-0.999), (35-49), (69-98%) respectively. Inter-day and intra-day precisions were 
calculated as percent relative standard deviation (% RSD) and the values were d” 15% for 
VALLME-SFO and DLLME-SFO methods. Both methods were successfully applied for 
determining multiclass analytes in river water samples. The validation procedure indicates 
that VALLMESFO method is reliable and appropriate for quality control of environmental 
samples using the ecofriendly sample preparation technique.  
Asati A, Satyanarayana GNV, Patel DK. Journal of Chromatography A, 2017, 1513: 157-
171. 
 
Systems toxicology and health risk assessment 
Humans are exposed to many chemicals in the form of drugs and also through the 
environment. In order to understand the risk to human health of drug and chemical exposure, 
it is necessary to understand how these xenobiotics may affect normal cellular processes and 
so lead to toxicological consequences. The advent of high throughput genomic screens has 
led  to the possibility of much greater breadth of understanding of the effect of xenobiotics in 
biological systems. Furthermore, there has been interest in the possibility of using the output 
of these genomic assays as a signature of xenobiotic exposure, and thus as a test procedure 
for the recognition of toxicological hazard. The group aims to apply a system biology 
approach to describe and predict the effects of chemicals and other environmental stressors at 
different levels of biological organization and identify key events leading to adverse health 
outcomes. The group also aims to study the perturbation of biological systems by chemicals 
and stressors, monitoring changes in molecular expression and conventional toxicological 
parameters, iteratively integrating data to achieve a mechanistic understanding of the specific 
toxicity and eventually develop and validate biomarkers for predicting these toxicological 
responses. The development of an integrated framework through the identification of 
toxicological pathways and data analysis tools is an integral part of the overall attempt to 
understand the adverse effects of chemicals and other stressors on human health and the 
environment. Particular focus will be placed on the development, assessment and application 
of methods for assessing the adverse effects of environmental chemicals. This will include 
the development and evaluation of Integrated Testing Strategies to describe all the 
toxicological interactions that occur within a living system under stress and use our 
knowledge of toxicogenomic responses in one species to predict the mode of action of similar 
agents in other species. The issues addressed by the group are : (i) study the perturbation of 
biological systems by chemicals and stressors; (ii) monitoring changes in molecular 
expression and conventional toxicological parameters and integrating data to achieve a 
mechanistic understanding of the specific toxicity and (iii) develop and validate biomarkers 
for predicting the toxicological responses. 
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Japanese encephalitis virus infection results in transient dysfunction of memory 
learning and cholinesterase inhibition  
Cholinergic system has an important role in memory and learning. Abnormal cognitive and 
behavioral changes have been reported in Japanese encephalitis (JE), but their basis has not 
been comprehensively evaluated. In this study, we report memory and learning and its 
association with acetylcholinesterase (AChE) activity, JE virus titer, and with 
histopathological observations in a rat model of JE. Wistar rats were intracerebrally 
inoculated on 12th day with 3 × 106 pfu/ml of JE virus. Memory and learning were assessed 
by the active and passive avoidance tests on 10, 33, and 48 days post inoculation (dpi). After 
10, 33, and 48 dpi AChE activity, Japanese encephalitis virus (JEV) titer and 
histopathological changes were studied in the frontal cortex, thalamus, midbrain, cerebellum, 
and hippocampus. There was significant impairment in memory and learning on 10 dpi which 
started improving from 33 dpi to 48 dpi by active avoidance test. Passive avoidance test 
showed decrease in transfer latency time of retention trial compared to acquisition on first, 
second, and third retention day trial compared to controls. AChE inhibition was more marked 
in  the hippocampus, frontal cortex, and cerebellum on 10 dpi. However, AChE activity 
started improving from 33 dpi to 48 dpi. AChE activity in the thalamus and midbrain 
correlated with active avoidance test on 10 dpi and 33 dpi. Histopathological studies also 
revealed improvement on 33 and 48 compared to 10 dpi. The present study demonstrates 
transient memory and learning impairment which was associated with reduction in AChE, 
JEV titer, and damage in different brain regions of JEV infected rats. 
Chauhan PS, Khanna VK, Kalita J, Misra UK. Molecular Neurobiology, 2017, 54: 4705-
4715. 
 
Prenatal exposure to lambda-cyhalothrin impairs memory in developing rats: Role of 
NMDA receptor induced post-synaptic signalling in hippocampus  
Effect of prenatal exposure to lambda-cyhalothrin (LCT) has been assessed on the integrity of 
NMDA receptors and associated post-synaptic signalling in hippocampus of developing rats. 
Decrease in the binding of [3H]-MK 801, known to label NMDA receptors was observed in 
the hippocampus of rats prenatally exposed to LCT (1 and 3 mg/kg b.w.) on PD22, compared 
to controls. Consistent with  this, decrease in the mRNA and protein expression of NR1 and 
NR2B subunits of NMDA receptors was evident in rats prenatally exposed to LCT (1 and 3 
mg/kg b.w.) on PD22. There was no change in mRNA and protein expression of NR2A 
subunit of NMDA receptors. Prenatal exposure to LCT (1 and 3 mg/kg b.w.) decreased the 
expression of positive regulators (PSD95, pERK1/2, CaMKII and pCREB) and increased 
the expression of negative regulators (Cdk5 and SynGAP) associated with NMDA receptor 
dependent synaptic plasticity in hippocampus and impaired learning and memory of rats on 
PD22. The neurobehavioral changes continued to persist in rats exposed to LCT at high dose 
(3 mg/kg b.w.) while trend of recovery was evident in those exposed at moderate dose (1 
mg/kg b.w.) on PD45, compared to controls. No change in any of the neurobehavioral 
endpoint was observed in developing rats prenatally exposed to LCT at low dose (0.5 mg/kg 
b.w.) on PD22 and PD45. The results suggest that alterations in NMDA receptors on prenatal 
exposure to LCT may affect postsynaptic signalling associated with impaired learning and 
memory in developing rats.  
Dhuriya YK, Srivastava P, Shukla RK, Gupta R, Singh D, Parmar D, Pant AB, Khanna VK. 
Neurotoxicology, 2017, 62: 80-91. 
 
Protective effect of curcumin by modulating BDNF/DARPP32/CREB in arsenic-induced 
alterations in dopaminergic signaling in rat corpus striatum 
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Earlier, protective role of curcumin in arsenic induced dopamine (DA)–D2 receptor 
dysfunctions in corpus striatum has been demonstrated by us. In continuation to that, the 
present study is focused to decipher the molecular mechanisms associated with alterations in 
dopaminergic signaling on arsenic exposure in corpus striatum and assess the protective 
efficacy of curcumin. Exposure to arsenic (20 mg/kg, b.w., p.o. for 28 days) in rats resulted in 
decreased expression of presynaptic proteins-tyrosine hydroxylase and VMAT2 while no 
effect was observed on the expression of DAT in comparison to controls. A significant 
decrease in the expression of DA-D2 receptors associated with alterations in the expression 
of PKA, pDARPP32 (Thr34), and PP1 was clearly evident on arsenic exposure. Expression 
of BDNF and pGSK3 in corpus striatum was found to be decreased in arsenic exposed rats. 
Simultaneous treatment with curcumin (100 mg/ kg, b.w., p.o. for 28 days) resulted to protect 
arsenic induced alterations in the expression of DA-D2 receptors, PKA, pDARPP32, pCREB, 
and pPP1. Neuroprotective efficacy of curcumin can possibly be attributed to its 
antioxidant potential which significantly protected arsenic-induced mitochondrial 
dysfunctions by modulating the ROS generation and apoptosis. Modulation in the expression 
of BDNF and pGSK3â in corpus striatum by curcumin exhibits the importance of neuronal 
survival pathway in arsenic-induced dopaminergic dysfunctions. Interestingly, curcumin was 
also found to protect arsenic-induced ultrastructural changes in corpus striatum. The results 
suggest that curcumin modulates BDNF/DARPP32/CREB in arsenic-induced alterations in 
dopaminergic signaling in rat corpus striatum.  
Srivastava P, Dhuriya YK, Gupta R, Shukla RK, Yadav RS, Dwivedi HN, Pant AB, Khanna 
VK. Molecular Neurobiology, 2016, doi: 10.1007/s12035-016-0288-2. 
 
Differentiation induces dramatic changes in miRNA profile, where loss of dicer diverts 
differentiating SH-SY5Y cells toward senescence 
 MicroRNAs (miRNAs) are generated by endonuclease activity of Dicer, which also helps in 
loading of miRNAs to their target sequences. SH-SY5Y, a human neuroblastoma and a 
cellular model of neurodevelopment, consistently expresses genes related to 
neurodegenerative disorders at different biological levels (DNA, RNA, and proteins). Using 
SH-SY5Y cells, the role of Dicer and miRNAs in neuronal differentiation was examined and 
involvement of p53, a master regulator of gene expression in differentiationinduced induction 
of miRNAs, was explored. Knocking down Dicer gene induced senescence in differentiating 
SH-SY5Y cells, which indicates the essential role of Dicer in brain development. 
Differentiation of SH-SY5Y cells by retinoic acid (RA) or RA + brain-derived neurotrophic 
factor (BDNF) induced dramatic changes in global miRNA expression. Fully differentiated 
SH-SY5Y cells (5-day RA followed by 3-day BDNF) significantly (p<0.05 and at least >3-
fold change) upregulated and downregulated the expression of 77 and 17 miRNAs, 
respectively. Maximum increase was observed in the expression of miR-193-5p, miR-199a-
5p, miR-192, miR145, miR-28-5p, miR-29b, and miR-222 after RA exposure and miR-193-
5p, miR-146a, miR-21, miR-199a-5p, miR-153, miR29b, and miR-222 after RA + BDNF 
exposure in SH-SY5Y cells. Exploring the role of p53 in differentiating SH-SY5Y cells, it 
was observed that induction of miR-222, miR-192, and miR-145 is p53 dependent and 
expression of miR-193a5p, miR-199a-5p, miR-146a, miR-21, miR-153, and miR-29b is p53 
independent. In conclusion, decreased Dicer level enforces differentiating cells to senescence 
and differentiating SH-SY5Y cells need increased expression of p53 to cope up with changes 
in protein levels of mature neurons. 
Jauhari A, Singh T, Pandey A, Singh P, Singh N, Srivastava AK, Pant AB, Parmar D, Yadav 
S. Molecular Neurobiology, 2017, 54: 4986-4995. 
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Cyclooxygenase-2 directs microglial activationmediated inflammation and oxidative 
stress leading to intrinsic apoptosis in Zn-induced Parkinsonism 
Inflammation is decisive in zinc (Zn)-induced nigrostriatal dopaminergic neurodegeneration, 
however, contribution of cyclooxygenase-2 (COX-2) is not yet known. The present study 
aimed to explore the role of COX-2 in Zn-induced Parkinsonism and its association with the 
microglial activation. Male Wistar rats were treated intraperitoneally (i. p.) with Zn as zinc 
sulphate (20 mg/kg) along with respective controls for 2-12 weeks. In a few sets, animals 
were also treated with/without celecoxcib (CXB, 20 mg/kg, i. p.), a COX inhibitor. Indexes 
of the nigrostriatal neurodegeneration, oxidative stress, inflammation and apoptosis were 
measured in the animals/nigrostriatal tissue. Zn induced time-dependent increase in the 
expression of COX-2 while COX-1 expression was unaltered. Zn reduced the 
neurobehavioral activities, striatal dopamine content, tyrosine hydroxylase (TH) expression 
and number of dopaminergic neurons. While oxidative stress, microglial activation, 
expression of microglial cell surface markerCD11b, cytochrome c release, caspase-9/3 
activation, level of pro-inflammatory cytokines, such as TNF-α, IL-1β and IL-6 and Bcl-2-
associated protein x (Bax) translocation from the cytosol to mitochondria were induced in 
Zn-treated group, expression of B-cell lymphoma-2 (Bcl-2) was found to be reduced. CXB 
significantly attenuated Zn-induced increase in COX-2 expression and restored TH-
expression, dopamine content, level of inflammatory cytokines and neurobehavioral indexes 
towards normalcy. Moreover, CXB also attenuated Zn-induced increase in microglial 
activation, oxidative stress and apoptotic markers towards normal levels. Results of the study 
thus demonstrate that COX-2 induces microglial activation that provokes the release of 
inflammatory mediators, which in turn augments oxidative stress and intrinsic apoptosis 
leading to dopaminergic neurodegeneration in Zn-induced Parkinsonism 
Chauhan AK, Mittra N, Patel DK, Singh C. Molecular Neurobiology, 2017, Doi: 
10.1007/s12035-017-0455-0. 
 
Neurotrophic factor mediated neuronal differentiation of human cord blood 
mesenchymal stem cells and their applicability to assess the developmental 
neurotoxicity 
Plasticity and developmental capacity of stem cells have now been established as a promising 
tool to restore the degenerative disorders. The linearity differentiation of human 
mesenchymal stem cells (hMSCs) into adipogenic, chondrogenic, osteogenic and even in 
neuronal subtypes has been demonstrated. The numbers of chemicals such as dexamethasone, 
insulin, isobutyl 1-methyle xanthine and retinoic acid have been reported for their potential to 
differentiate hMSCs into neuronal subtypes. However, the applicability of indigenous 
neurotrophic factor-nerve growth factor (NGF) has not been explored for the purpose. Thus, 
investigations were carried out to study the NGF induced neuronal differentiation of hMSCs. 
Following the isolation, purification and characterization, hMSCs were allowed to 
differentiate into neuronal subtypes under the inûuence of NGF (50 ng/ml). At various 
concentrations of NGF, the neuronal makers were analyzed at both mRNA and protein levels. 
Cells exposed with NGF showed significant and gradual increase in the neuronal markers in 
differentiating cells. The magnitude of expression of markers was maximum at day 4 of 
differentiation. NGF at 50 ng/ml concentration was found to induce neuronal differentiation 
of hMSCs into neuronal subtypes. 
Jahan S, Kumar D, Kumar A, Rajpurohit CS, Singh S, Srivastava A, Pandey A, Pant AB. 
Biochemical and Biophysical Research Communications, 2017, 482: 961-967. 
 
Photosensitized methyl paraben induces apoptosis via caspase dependent pathway 
under ambient UVB exposure in human skin cells 
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Methyl paraben (MP), is a widely used preservative in pharmaceutical, food and cosmetic 
products. Its molecular mechanism under ambient ultraviolet radiation is not well understood. 
Studies, therefore, were conducted to examine the photosensitizing mechanism of MP under 
ambient UVB (0.6 mW/cm2) intensity. MP showed dose-dependent decrease in cell viability 
of human keratinocyte cell line (HaCaT) by MTT and NRU assays. A 40% reduction in 
antimicrobial activity of UVB irradiated MP through E. coli culture was observed. 
Photosensitized MP (25 mg/ml) significantly enhanced lipid peroxidation, intracellular ROS 
generation and disrupted mitochondrial membrane integrity. MP induced loss of lysosomal 
membrane integrity and endoplasmic reticulum (ER) mediated stress as evident from Ca+2 
release. Phototoxicity of MP showed nuclear fragmentation, phosphatidylserine translocation, 
tail DNA and micronuclei formation, mitochondria mediated apoptosis via upregulation of 
Bax, Apaf-1, Cytochrome C and Caspase3. Upregulation of Caspase-12 (2 folds) specifically 
showed role of ER in apoptosis. Specific caspase inhibitor, Z-VADFMK showed 
involvement of caspase cascade pathway in apoptosis. Results indicate that photosensitive 
MP leads to oxidative stress mediated DNA damage and apoptosis through mitochondria and 
ER. MP causes deleterious effects and its long term exposure to human skin may promote 
skin diseases. Therefore, MP may be considered for replacement with other photosafe 
preservatives for human safety. 
Dubey D, Chopra D, Singh J, Srivastav AK, Kumari S, Verma A, Ray RS. Food and 
Chemical Toxicology, 2017, 108: 171-185. 
 
Synergistic effect of piperine and paclitaxel on cell fate via cyt-c, Bax/Bcl-2 caspase-3 
pathway in ovarian adenocarcinomas SKOV-3 cells 
Ovarian cancer is the fourth most common and lethal among all gynecologic malignancies. 
The chemotherapy usually requires in all stages of ovarian cancer but drugs have several side 
effects. It was hypothesized that use of combination therapy of paclitaxel (PTX) and 
phytochemical piperine (PIP) may reduce the PTX dose as well as toxicity. The human 
ovarian adenocarcinomas SKOV3 cell treated with PTX-5 nM and PIP-10 µM after 
determination of IC50 by MTT assay. The dose-dependent treatment of SKOV-3 cells 
showed IC50 and synergism at combination of 5 nM-PTX and 10 µM-PIP in cell viability 
assay. PTX and PIP increase the accumulation of reactive oxygen species leading to increase 
in JC-1 and fragmented nuclei in mitotracker/DAPI staining. Comet assay showed 4.4-fold 
increase in DNA damage in PTX-PIP treated cells as compared to control. PTX-PIP arrests 
the cell cycle in sub-G1 phase. Immunocytochemistry of Bax showed the  increase in red 
fluorescence intensity and a decrease in green fluorescence. Significant upregulation of 
apoptotic genes, such as, Cyt-c (3.4 fold) Bax (2.8 fold), caspase-3 (3.6 fold) was detected 
whereas, no change occurred in Bcl-2 mRNA expression and protein level. The combination 
of PTX with PIP produces synergistic effects in SKOV-3 cells via the modulation of pro-and 
anti-apoptotic genes and may compensate the toxicity and side effects of PTX. 
Pal MK, Jaiswar SP, Srivastav AK Goyal S, Dwivedi A, Verma A, Singh J, Pathak AK, 
Sankhwar PL, Ray RS. European Journal of Pharmacology, 2016, 791: 751-762. 
 
Arsenic induces hippocampal neuronal apoptosis and cognitive impairments via an up-
regulated BMP2/Smad-dependent reduced BDNF/Trkβ signaling in rats 
Arsenic promotes hippocampal neuronal damage inducing cognitive impairments. However, 
mechanism arbitrating arsenic-mediated cognitive deficits remains less-known. Chronic 
exposure to environmentally relevant doses of arsenic was shown to increase apoptosis, 
characterized by caspase-3 activation, poly(ADP-ribose) polymerase cleavage and Terminal 
deoxynucleotidyl transferase dUTP nick-end labeling of rat hippocampal neurons, marked by 
NeuN. Investigating apoptotic mechanism through in vivo and in vitro studies revealed that 
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arsenic promoted bone morphogenetic protein-2 (BMP2) expression, supported by increased 
BMP-receptor2 (BMPR2) and p-Smad1/5 in hippocampal neurons. BMP2-silencing and 
treatment with BMP antagonist, noggin, attenuated the arsenic-induced apoptosis and loss in 
hippocampal neurons. To investigate whether BMP2/Smad signaling stimulates neuronal 
apoptosis independently or through other intermediate pathways, it was hypothesized that 
participation of brainderived neurotrophic factor (BDNF) may promote neuronal survival. 
Arsenic-mediated attenuation of BDNF-dependent Trkβ signaling was identified and arsenic 
+ recombinantBDNF co-treatment reinstated BDNF/ Trkβ and reduced neuronal apoptosis. 
To probe whether BMP2/Smad and BDNF/ Trkβ pathways could be linked, co-treatment of 
arsenic with noggin or recombinant BDNF resulted nogginmediated restoration of BDNF/ 
Trkβ, in signalling while recombinant-BDNF failed to affect BMP2/Smad signaling. In 
addition, it was observed that Trkβ -inhibitor, K252α, nullified noggin-induced protection, 
proving the necessity of a downstream reduced BDNF/ Trkβ signaling for BMP2/ Smad-
mediated apoptosis in arsenic-treated neurons. The above observations were co-related with 
cognitive performances. A noggin-mediated restoration of transfer latency time and learning-
memory ability for passive avoidance and Y-Maze tests was observed respectively in arsenic-
treated rats. Overall, the study proves that arsenic promotes hippocampal neuronal apoptosis 
through an upregulated BMP2/Smad-dependent attenuation of BDNF/ Trkβ pathway, 
inducing cognitive deficits. 
Pandey R, Rai V, Mishra J, Mandrah K, Roy SK, Bandyopadhyay S. Toxicological Sciences, 
2017, 159: 137-158. 
 
Cytochrome P450 2D6 and Parkinson's Disease: Polymorphism, Metabolic Role, Risk 
and Protection 
Cytochrome P450 (CYP) 2D6 is one of the most highly active, oxidative and polymorphic 
enzymes known to metabolize Parkinsonian toxins and clinically established anti-Parkinson's 
disease (PD) drugs. Albeit CYP2D6 gene is not present in rodents, its orthologs perform 
almost the similar function with imprecise substrate and inhibitor specificity. CYP2D6 
expression and catalytic activity are found to be regulated at every stage of the central dogma 
except replication as well as at the epigenetic level. CYP2D6 gene codes for a set of alternate 
splice variants that give rise to a range of enzymes possessing variable catalytic activity. 
Case-control studies, meta-analysis and systemic reviews covering CYP2D6 polymorphism 
and PD risk have demonstrated that poor metabolizer phenotype possesses a considerable 
genetic susceptibility. Besides, ultra-rapid metabolizer offers protection against the risk in 
some populations while lack of positive or inverse association is also reported in other 
inhabitants. CYP2D6 polymorphisms resulting into deviant protein products with differing 
catalytic activity could lead to inter-individual variations, which could be explained to certain 
extent on the basis of sample size, life style factors, food habits, ethnicity and tools used for 
statistical analysis across various studies. Current article describes the role played by 
polymorphic CYP2D6 in the metabolism of anti-PD drugs/Parkinsonian toxins and how 
polymorphisms determine PD risk or protection. Moreover, CYP2D6 orthologs and their 
roles in rodent models of Parkinsonism have also been mentioned. Finally, a perspective on 
inconsistency in the findings and futuristic relevance of CYP2D6 polymorphisms in disease 
diagnosis and treatment has also been highlighted. 
Ur Rasheed MS, Mishra AK, Singh MP. Neurochem Res. 2017 Dec;42(12):3353-3361 
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सीएसआईआर-आईआईट�आर �वष�व�ान अनुसंधान म� अग्ी ी  ै ा मानव ववाववा ै ा पााावर् ्् 
समवााां क्   नवार् ीकैु  ा् नशील ी  । संव ान अपनक ललाय ्ो  ननन्ल�लै त उक्ाय क्  सा  पारा ्रनक 
्ा धाका रलैा ी  - 

• त ाोो, ्ृ�ष एवं उ  न् जीवन म� तपाोो म� लाए जानक वालक रसाानय ्ा सुर�ा मालाां्न ्रना। 
• �वषालु रसाानो/ उाष्य ्् � ाा �वाध ्ो  नधाानरै ्रना। 
•  उाष्य सक ववाववा एवं पााावर् ्् सुर�ा ीकैु तपेारा्म्/ नवार् तपााय ्ा सुझाव उकना। 
• रसाान त ाोोय, लानय, ्ृ�ष �कतय एवं पााावर् म� जो�लम क्  ्ार् ीोनक वालक वाावसा ा् ववाववा 

लैरय ्् पीेान ्रना। 
• औ ाोाो् एवं पााावनर् रसाानय क्  ्ार् त्पतन �व्ारय ीकैु सीज/शीघ न उा न् जाजे ्रना। 
• �वषाकै रसाानय ्् साेना ्ा संगी्, भंडार् एवं  सार ्रना। 
• औ ाोाो् एवं पााावर् संसंधी समवाांां सक  नपटनक ीकैु मानव संसाधन �व््सै ्रना। 
• रसाानय, ाोजा ै ा त्पाउय ्् सुर�ा /�वषालुैा क्  संउभा म�  ्नय और ाेंै ाां ीकैु ेेाा ्रनक क्  

्लए जनैा और त ा्माय ्ो मंे तपललध ्राना। 
वैामान �वषा�व�ान अनुसंधान प�त्ा संव ान क्  व �ा न्  ्ाशनय ्ा अवलो्न ी   

 

सीएसआइआर-आइआइट�आर अनुसंधान उपलिबधधय  क   ुुध आ आकष  
पधाक्रषीध  ्आ  ्वान 
पााावर्ीा �वष�व�ान �कत ्् मी्वपा्ा ेुनुैी पााा वर् सक ट�ंस म� �वषाकै और जो�लम डकटा ्् ्मी वालक 
रसाानय क्  ्लए इन्् माता और जो�लम क्  वैर ्ा अनुमान लोानक ीकैु समुाेै तपाा �व््सै ्रना ी । समा 
्् मांो ी  �् लैरक ्् पीेान क्  ्लए सड़ी संखाा म� रसाानय ्ा आ्लन लाोै और समा-्ुशल ैर� क्  सक 
�्ाा जाए। इस्लए, तचे  ापुट एसक �व््सै ्रनक ्् आव्ा्ैा ी । पशु पर��् पर न  ै्  संो क्  सा  तचे-
 ापाट �वषाकैैा ्् जांे ्् आव्ा्ैा नक इ्ोटटॉकस्ोलटॉज्ल अधाानय क्  ्लए सकीैर टाल ्् लोज ्् 
आव्ा्ैा पड़ी। इस्लए, इ्ोटटॉकस्ोलटजी अधाानय क्  ्लए तचे  ापुट व ्ॉलप् मटडलय क्  सा -सा  पशु मटडल 
क्  �व्ास, स्ाापन और आवकउन ्ो ई्ोटटॉकस्ोलटजी म� तचे  ा ्म्ैा ी । माता्म् सरंेना-ो ै�वाध संसंध 

सक  ारै पनर्ामय, र�ड-ए ोस �वधाां, �वषाकैैा संसंधी माता ्् सीमा, इन �ववो और इन �वटो पर��् सक  ारै 
जान्ार�, रसाानय क्  अाध् ैकज़, ्ुशल और लाोै  भावी जो�लम मालाां न् क्  ्लए आउशा  माोा ीग। �सोडी 
पानरॉव  ै््  ्ा्लाय क्  सीे ्ार्- भाव क्  संसंधय ्ो ो ् सक  नधाानरै ्रनक क्  ्लए न उा न् �मैाां ्ा 
�व्ास ्रना ए् सड़ी ेुनुैी ी । ाी मुजाउा तपााय ्् र्नी ैाय /  ु ाोाो�्ाय ््  भा�वैा, जो जो�लम 
 संधन म� आव्ा् ीग, ्ो  नधाानरै ्रनक म� मउउ ्रकोा।  इन मु उय ्ो धाान म� रलैक ीुए, सीएसआईआर-
आईआईट�आर क्  पााावर्ीा �वष�व�ान समाी ्ा लला ी  �् सुर�ा / पााावर् क्  ्लए तपाोोी �ान / तप्र् 
क्  सा -सा  पानरॉव  ै्् ैंत ्् अलंडैा ्ा  संधन ै ा ्ो्श््ा, आनुवां्श् और जीव-वैर क्  वैर पर 

�व्भतन पानरॉव  ै््ा वैरय पर पानरॉव  ै्् संसंधी समवााां ्् समझ ्ो आोक स ानक म� पााावर्ीा ीप सक 
 ासंाो् पानरॉव  ै् जो�लम मालाां्न म� सुधार �्ाा जाए और पााावर्ीा  उाष् ्ो ्म ्रनक क्  तपाा �्ए 
जाएज। इस समाी  वारा इन �वषाय पर धाान क् ॉतनै �्ाा जा रीा ी : (i) पााावर्ीा  उाष्य ्् �वषाकैैा ्ा ैंत; 

(ii) मउृा, जल और औ ाोाो् अप्शशटय सक लैरना् और ीो  रासाा न् पउा � ्ा तपेार और (iii) 
इ्ोटाॉकस्सट� और पााावर्ीा  नोरानी। 
 
 ् ास और रोग  �  ाइकोआरएनए  � भू�  ा: छोटक जी्य सक सीखनक ्ालक पाठ 
माइ ोआरएनए (एमआईआरएनए), छोटक (18-22 तााॉकलाोटाइास) नान ्ो�डों आरएनए ्् ए् शक्ी ्ा ोोन 
्रैी ीग जो पोवट टांस� रशनल वैर पर जीन एकस कशन ्ो �व ना्मै ्रैक ीग। सीनोरकॉलउ टस ए्लो�स, 



�वष�व�ान शोध प�त्ा 37(2) 2017 
 

डोसो�ोला मकलानोोावटर, ै ा ्ई अता छोटक जीव माइ ोआरएनए क्  ज �व् ्ाा� ्ो समझनक म� मी्वपा्ा 
भा्म्ा  नभा रीक ीग। जस�् छोटक जीवय क्  ्ई सारक माइ ोआरएनए अता जीवय मक सं रर�ै ी  वी�ं  ्ुछ 
माइ ोआरएनए जीव �व्शशट ीग। माइ ोआरएनए जीव क्  �व्ास, ्ो्श्ा ्् ्ााा ्ाल�,  सार और ्ो्श्ा 
�वभकैी्र्  ज सक �व्भतन ्ो्श््ा ्ाा� म� मी्वपा्ा भा्म्ा  नभानक  क्  ्लए जानक  जाैक ीग। ।क जाइल-एकस 
्सडंोम, पा� �् संस रोो, अल जाइमर रोो, मधुमकी, ग् सर, मलकनराा, सं ाम् रोोय ै ा ्ई अता मानव रोोय सक जुड़क 
माइ ोआरएनए ्् लोज छोटक जीवय मक ीुई ी । इन जीवय ्ो मानव रोोय क्  रोोजनन, माइ ोआरएनए जीवजनन क्  
्ाा� ्ो समझनक  और अधाान ्रनक  म� रलकटोटमा क्  ीप म� तपाोो �्ाा जा रीा ी । छोटक जीवय ्ा तपाोो 
माइ ोआरएनए-आधानरै न उा न्, पावासां क्  ै् और ाे�््सीा र्नी ैाय क्  �व्ास म� भी �्ाा जा रीा ी । 
जीनोम अनु म्, नट ान-ललोट �व्लकष् और माता्म् आरट�-पीसीआर ज सक आ्�व् ै्नी् ्ा तपाोो छोटक 
जीवय म� माइ ोआरएनए क्  ्ााा ्ो समझनक  म� �्ाा ोाा ी । छोटक जीवय, �वशकष ीप सक डोसो�ोला और सी 
ए्लोकतस, क्  माइ ोआरएनए �्स  ्ार सक �व्ास और रोोजनन ्ो �व ना्मै ्रैक ी , ाी इस समी�ा ्ा 
�् न-�सउं ुी । वैामान  व ै ुैी्र् पनरपकल ा म� तोाए ोए त््ृशट  ्नय पर इस समी�ा म� �ववैृै  ीप सक ेेाा ्् 

ोाी ी । 
एस. ेतन, डी. �वमल, डी. शमाा, वी. राा, एस.सी. ोुरैा, डी. क् . ेुधुर�. लाइफ़ साइंसकज़, 2017, 185: 8-14.  
 
आइसोपकनेइॉ - आधा�रत जै् �धन अ क िन्  जी्य  � सजातीध अ�भअ धिकत तता  ्जातीध अ�भअ धिकत  

ीाल क्  वष� म� सालम जीवय  वारा ततनै ज व  धन क्  त्पाउन क्  ्लए त्सु्ैा म� तललकलनीा ीप सक व ृाध ीुई 
ी । आइसो कनटइड  �वैीा् ेाापेाय ्् तच े ैम �व�वध समाीय म� सक ए् ीग और इसक पकटो्लाम आधानरै  धन 
क्  �व्लप क्  ीप उकला जा रीा ी । अाध्ाजश अ क् ॉतन् जीवय म� इसो कनटइड क्  आधारभाै तांेक ्ा  नमाा् 

डी.एक स.पी. (डीाक सीजाालुलोस-5-ोाव ोक ट) ेाापेा माधाम  वारा ॉ�लसरलडीीाइो-3-ोाव ोक ट (glyceraldehydes-3-

phos-phate)) और पाइरवकट (pyruvate) क्   ाोो सक ीोैा ी , जस�् स क् ॉतन् जीवय म� इस्ा  नमाा् एम.वी.ए. 
(मकवालोनकट) ेाापेा माधाम  वारा ऐसी टल-्ोएंजाइम-ए (acetyl-coen-zyme-A) क्   ाोो सक ीोैा ी । सालमजीवय म� 
आइसो कनटइड  ा्ृ ै् ीप सक सीुै ी� ्म माता म� संाेै ीोैक ीग,  जो �् आइसो कनटइड क्  ज �व्  धन क्  ीप म� 
 ाोो क्  ्लए सससक सड़ी साधा ी । तन क्   ा्ृ ै् और अ ा्ृ ै् त्पाउन सक जुड़ी साधाां ्ो उार ्रनक क्  ्लए 
�व्भतन ेाापेा इंजी नानरों  ाासय ्ा तपाोो �्ाा ोाा ी । �वजाैीा (ीक टरोलाोस) तपापेा माो� /वंषा्ुां 
(genes) क्  समावकशन और सजाैीा    homologous ( ीोमोलोोस) वंशा्ुां ्् अाध् अ्भवाॉकै नक सालमजीवी 
मकजसानय म� इसो कनटइड क्  त्पाउन और ला ा -घट्य क्  तपाोो म� तललकलनीा व ृाध ्् ी । सालम जीवय क्  जीनोम 
म� इस ैरी क्  संशोधनय नक शोध्ैााां ्ो वाावसा ा् ीप सक ्ााा�म सालम जीवय ्् ऐसी तपभकउय (व टकत स) ्ो 
�व््सै ्रनक क्  ्लए स�म सनााा ी , जो �् तपउानय (सल सटकट) ्् ए् �वशाल शृंलला ्ा तपाोो ्र क्  
आइसो कनााइड आधानरै ज व - धन ्ा त्पाउन ्र स्ैक ीग  वैुै लकल म� वशं ा्ुां/तपापेा माो� ्् व व, 
सजाैीा ै ा �वजाैीा अ्भवाॉकै ्् र्नी ैाय पर जोर उकैक ीुए, अ �्  न् साल म जीवयम� ीाल ी� म� �्ाक ोए 
ेाापेा इंजी नानरों  ाासय  वारा आइसो कनटइड आधानरै ज वक  धन त्पाउन ्् सामा ा्  ो ै ्् सरं�रै ीप 
म� वााखाा ्् ोाी ीग। 

एस.सी. फ़ुलारा, पी. ेैुव�उ�, पी. ोुरैा.  अरलाइड इतवाइरानम�टल  माइ ोसाइआलजी, 2016, 82: 5730-5740. 

 

खादध, औआ�ध ए्ं रसाधन  ्आ ्वान 
भोजन ्ा मी्व सववपनर ी  काय�् ाी ववव  जीवन  ीकैु  पााा रै  माता म� आव्ा् ी । पारक �व्व म� पााावर् 
 उाष् ाा ्मलावट क्  ्ार् ला ा सुर�ा और ला ा सउंाष् क्  सारक म� ाेंै ा स ैी जा री� ी । ो र-्ृ�ष त्पाउ् 
अवाधाय क्  उुरान पााारै ला ा आपा ैा सु नॉ्ेै ्रनक क्  ्लए, भोजन ्ो संरर�ै और संसााधै ्रनक क्  ैर�्य 
्् लोज आव्ा् ीो ोई ी । ला ा  संव्र् त ाोोय ्् ैकजी सक व ृाध क्  सा , ै्नी्् ्ार्य सक ला ा 
पउा � म� �व्भतन ए�ड टव क्  तपाोो ््  व�ृृ म� भी व ृाध ीुई ी । भोजन म� ए�ड टवस क्  ीप नए ्ार्य पर भी 
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�वेार �्ाा जा रीा ी । ्मी छुपानक अ वा अनुाेै लाभ अॉजाै  ्रनक ीकैु ला ा पउा � म�  ननन वैर क्  एज�टय 
्ा जानसाझ्र ्मश् भी ए् ोंभीर समवाा ी । इस क्  अलावा ला ा सामगी म� ्मलावट ो र-जानसाझ्र त्पाउन 
ाा  संव्र् और भंडार् क्  उुरान ीो स्ैी ी । ला ा आव्ा्ैाां  ्् आपा ैा क्  ्लए पुनन संाोज् डीएनए 
 ु ाोाो्् ्ा  ाोो जीएम ला ा पउा � क्  त्पाउन क्  ्लए   ाोो �्ाा जााकोा और सा  ी� वावसााी्र् सक 
पीलक जीएम ला ा / ोसल ्् सुर�ा सु नॉ्ेै ्् जानी ेा ीए। ीमारक पारंपनर् �ान क्  आधार पर, जड़ी-सा टाय 
क्  ोााउकमंउ  भाव ्ा अधाान ्ई �वष ल� वाााधाय क्  तपेार क्  ्लए ए् आशाजन् �कत रीकोा। इस  ्ार, 

जीएम ला ा, इन रसाानय और परंपराोै ीप सक  ाुकै जड़ी सा टाय ्् �वषाकैैा / सुर�ा डकटा  ीकैु अधाान ्् 
आव्ा्ैा ी । वैामान म� इस समाी  वारा संसोाधै मु उय पर ्ााा �्ाा जा रीा ी  (i) अलो-अलो म  टकस म� 
संभा�वै �वषाकै एज�ट ्ो मापनक क्  ्लए ैर�्य ्ा �व्ास/ व ापना; (ii) तपरोकै रसाानय ्् �वषाकैैा ्ो ्म 
्रनक वालक ोाइटो क् ्म्लस / ीसाल सामगी ्् पीेान (iii) नए रसाानय ्् �वषाकैैा क्  ैंत ्ो समझना (iv) 
जीएम ला ा / ोसल ्ा पैा लोाना और तन्् सुर�ा / एलज� न् मालाां्न और (v)  नााम् एज�्साय क्  ्लए 
ला ा और  रसाा न् सुर�ा क्  ्लए  उशा  नउ�शय ्् व ापना।  
 

ए  पधाक्रषीध प्आू , ब�ज़थैोन  क  प्तरता�   पभा्  �  धधयतता  � ट�एलआर 4  � ए  अदभुत  �कधायीलता 
ीमारक पावा अधाानय सक पैा ेला ी  �् स तज  ोन (सीए) साल स - सी ाेीय ््  ैलल� म� साजन ््   ै� ााएं  ्ट ्रैा ी । 

वैामान जांे म� सीए क्   भाव ्ा म  ोोक ज पर अधाान �्ाा ोाा  ा जो शर�र म�  ा ्म् व क् व�जर ्ो्श्ाएं ीग ाक सीज 

और अनु ा् ल�   ैर�ा क्  सीे ए् जोड़नक वाल� ्ड़ी क्  ीप म� ्ााा ्रैी ीग। ाेीय ्ो सीए (ए् सरैाी क्  ्लए उ  न्) शर�र म� 
उकनक पर म टोगाो म� नाइ ट् ऑकसाइड (एना) और  त कृज् मा ा् रय (COX-2, एमएमपी -9 और पीजीई -2) क्  व ै र ्ो स ा 
पााा ोाा, ीालां�् एमएेसी कलास-1 और एमएेसी कलास -2 नरसकरटसा क्  वैर घटक ीुए  क। इस क्  अ ैनरक ै , सीए क्  
संभा�वै �झलल� नरसकरटर लला (ट�एलआर) और ट�एलआर क्  सा  इस्् संसंध ्् ो्ना ्नरााटकशनल �वाधाय क्  माधाम 

सक ्् ोई।  पकशकवर ोाोोसाइटस टोल-््  नरसकरटसा (ट�एलआर) स ीै �व्भतन रोोजन् पीेान नरसकरटसा (पीआरआर)  वारा 
रोोजन-संसंाधै आ्�व् प टना (पीएएमपी) क्  माधाम सक स कट�नराा ्ो संवकउन ्रनक म� मी्वपा्ा भा्म्ा  नभाैक ीग। ्ई 

अधाानय नक इन ट�एलआर ्ो त कृज्   ै� ााां क्   वधान म� ाोोउान ी , ीालां�्, जीनोसााो ट्  सक जुड़क साजन ्् 
मधाव ैा म� ट�एलआर  वारा  नभाई ोई माल भा्म्ा अभी भी अवपशट ी  और समझ म� नी�ं आ री� ी । इन-्स्ल्ो 
�व्लकष् सक, ाी वपशट  ा �् सीए अता ट�एलआर क्  मु्ासलक, ट�एलआर 4 क्  सा  तचेैम साधा्ार� आ्मीाैा 
 उलाैा ी । वकव टना ललो टों अधाानय नक पुॉशट ्् �् सीए एकसपोज़र वावैव म� ट�एलआर 4, 5 और 9 ्् 
अ्भवाॉकै ्ो स ाैा ी । इस क्  अ ैनरक ै , ट�एलआर क्  डातनवट�म ्स�न्लों  ् व क् ड  ोट�न ज सक �् म लटइड 
�डोर�्शाकसन  ा ्म्   ै� ाा  ोट�न - 88 (एमवाईडी 88), आईएल -1 नरसकरटर सक जुड़क ्ाइनकज (आईआरए क् ) -
1), और ट�एनएोआर-जुड़क ्ार् (ट�आरएएो -6) सीए क्  समाीय म� स क पााक ोाक। ाी भी पााा ोाा �् सीए क्  
तपेार म� आईसीएएम -1, पी-्लान, पी-स ्, पी-पी 13- क् , आईपी 3, पीएलसी-γ, सी-एएमपी और  ् ॉलशा+2 ्् 
अ्भवाॉकै म� व ृाध ीुई ी , जो �् ट�एलआर मी�डाकटकड इत  लकशन म� मी्वपा्ा भा्म्ा  नभाैक ीग। इससक पीलक ीम� 
ाी पैा ेला �् सीए म� रल�ीा क्  �वषाकै  भावय ्ो ऑकसीडक टव ैनाव सक  सं ाधै �्ाा ोाा  ा जो नक् 
एकसपोजर  वारा आं्श् ीप सक  नश भा�वै �्ाा ोाा  ा।  इस क्   वारा, ीम� ाी पैा ेला ी  �् सीए क्  सा  
नक्  तपेार सीए  कनरै ट�एलआर 4 क्  सा -सा  सालम मा ा् र ज सक म  ोोक ज सीाएकस 2 और पी-एनएो क् सी ्् 
अ्भवाॉकै म� ्मी ्रैा ी । इन  नश्ष� नक सीए  कनरै इत  लकशन क्   संधन म� ट�एलआर ्् मी्वपा्ा भा्म्ा 
्ा  उशान सैााा। 

पी.  ैवार�, पी. मडंल, आर. राा, एस. अव  ाना, पी.डी.  �वकवकउ�, एम. उास, ए. �तपाो . टाॉकस्ोलाजी लकटसा, 2017,  
276: 69-84. 

आस�्न  एकसपोजर ताध स  � सीॉी 4  � प्तबदधता  ो पक�रत  रता है और ्नधा   ट�  ो�य ाओं  ो बढ़ा र ट� सकल 
साइटो� न सा्  ो ्बा क्ता है 

http://www.shabdkosh.com/translate/%E0%A4%89%E0%A4%A4%E0%A5%8D%E0%A4%A4%E0%A5%87%E0%A4%9C%E0%A4%A8/%E0%A4%89%E0%A4%A4%E0%A5%8D%E0%A4%A4%E0%A5%87%E0%A4%9C%E0%A4%A8-meaning-in-Hindi-English�
http://www.shabdkosh.com/translate/%E0%A4%89%E0%A4%A4%E0%A5%8D%E0%A4%A4%E0%A5%87%E0%A4%9C%E0%A4%A8/%E0%A4%89%E0%A4%A4%E0%A5%8D%E0%A4%A4%E0%A5%87%E0%A4%9C%E0%A4%A8-meaning-in-Hindi-English�
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लालय लोो उ ुनाा भर म� आस� न्  उा�षै भाजल पका पीैक ीग। आस� न् जो�लम   ैर�ा   ै� ाा सक समझुैा ्रैा ी  और 
सं ाम् रोोय क्    ै संवकउनशीलैा स ाैा ी । आस� न् अपनी स क्सव  ्ृ ै क्  ्लए अचछ  ैरी सक जाना जाैा ी  लक�्न 
इस  ्ृ ै ्ा  नॉ्ेै ्ार् अस भी अपनरभाशा ी । ीमार�   ैर�ा  ्ाल� म�,  नााम् ट� ्ो्श्ाां ्ो   ैर�ा 
ीो्माोव ट ्सस सनाए रलनक क्  ्लए अचछ  ैरी सक जाना जाैा ी । ाी ्ो्श्ाऐं अता   ैर�ा ्ो्श्ाां क्  ्ााा ्ो उसा 
्र ीो्माोव ट ्सस ्ो सनाए रलैी ी । इस अधाान म�, ीमनक आस� न्  कनरै इनाुनोस कसन म�  नााम् ट� ्ो्श्ाां ्् 
भाोीउार� ्ा पैा लोानक ्् ्ो्शश ्् ी । ीमनक  ााोाो् ाेीय ्ो आस� न् ्् पााावर् संसंधी लुरा् ्ा एकसपोजर  उाा 
और पााा �् सीडी 8+ ट� ्ो्श्ाां ्ो  भा�वै �्ए �सना ThPOK टांस� रशन ्ार् ्् अ्भवाॉकै ्ो स ा्र 
आस� न् नक  ाामोसाइट ्ो सीडी 4+

आर. ोकरा, वी. ्सीं, एस. ्मता, ए. क् .  शमाा, ए. ्सीं, ए. उासोुरैा, डी. ्सीं, ाम. ्ुमार, पी. जोउलक, एस. 
पटनाइ्, डी. घोज़क. साइं ट�ो् नरपोटास, 2017, 7: 7140 

 ट� ्ो्श्ाां म� ैलउ�ल ीोनक क्  ्लए सतावा  उाा। आस� न् एकसपोजर इनाुनोस कशन 
्ो  कनरै ्रैा ी , जो ्् वरलकनोसाइटस सक ्म साइटो्ाइन साव और माइ्ोस कट�नराम ोटरटवीटम सं म् क्  ्लए स ैी 
संवकउनशीलैा सक  उलाई प ैा ी । आस� न् एकसपोज़र नक टांॉव रशन ो कटर ोटकसपी 3 वैर ्ो स ा्र  नााम् ट� 
्ो्श्ाां म� वरल� न् ट� सकल �डोर�्शाकसन ्ो स ावा  उाा। आस� न् एकसपोज़र नक टांॉव रशन ो कटर ोटकसपी 3 वैर 
्ो स ा्र वरल� न् ट� सकल ्ो  नााम् ट� ्ो्श्ाां म� ैलउ�ल ीोनक क्  ्लए सतावा  उाा। इन पनर्ामय नक ीम� ाी पैा 
लोानक क्  ्लए  कनरै �्ाा �् काा ाी  नााम् ट� ्ो्श्ाऐं आस� न्  कनरै ट� सकल फ़ंकशन क्  उमन क्  ्लए ॉजनमकउार ीग 
ाा नी�।ं इसक माता ्रनक क्  ्लए, ीमनक ाेीय ्ो आस� न् एकसपोजर उकैक ीुए वाटामानीन ्ा तपाोो ्र क्  इन-�ववो  नााम् 
ट� सकल ्् त् प�ृ म� ्मी  ््।  उलेवप साै ाी ी  �्  नााम् ट� सकल क्   नषकध नक व र ल� न् ट� ्ो्श्ाां सक उस ोए 
साइटो्ाइन त्पाउन ्ो तलट  उाा। इन पनर्ामय नक पुॉशट ्् �् ाेीय क्  मटडल म� आस� न् ्् पााावर् संसंधी लुरा् 
 नााम् ट� सकल ्ो स ा्र इन ाुनोस कसन ्रैा ी । इस्लए, आस� न् जो�लम क्  ्ार्   ैर�ा ैंत क्  उमन ्ो रो्नक क्  
्लए  नााम् ट� ्ो्श्ा संभा�वै लला क्  ीप म� ्ाम ्र स्ैी ीग। ाक  नश्षा आस� न्  उा�षै �कतय म� सं ाम् रोोय क्  
स नक ्ा ्ार् जाननक म� मउउ ्र�ोक; ॉजससक आस� न्  कनरै इनाुनोस कसन म� ीवै�कप ्रनक म� मउउ ्मलकोी। 

बै �लन ए्ं काध�सन � �ष, � ताइलगलाइकजल द्ारा उ�पनन  ो�य �ध  ्आाकतता ए्ं  धु कह पक�रत पधूबलर 
त्त  ो आर॰ए॰जी॰ई॰, ओकसीॉके ट्-य क्स ए्ं इन ला कयन  ो     र क ,  ो�य ाओं  � रता  रता है 

एनआर क् -52ई �्डनी ए�प ी्लाल ्ो्श्ाां म� ्म ाइल�लाइकजल  वारा त्पतन �वषाकैैा क्  �वर ध स ््लन 
एवं  ाा्सन सााो लकवोनोइास क्  ्मश् (सीसीएे) क्  सुर�ा्म्  भाव ्ा अधधान �्ाा ोाा। फ़लो-साइटोमकट� 
एवं माइ ोव्ो�प् �व्लकष्य सक ्म ाइल�लाइकजल-तपेानरै ्ो्श्ाां म� रटस-त्पाउन म� व ृाध, �नरै-
  ैआकसी्ार् अवव ा, माइटो्ाॉतडाा ्ा �डपोलकराइजकशन एवं एपोरटो्सस ीोनक ्ा पैा ेला जो �् सीसीएे क्  
सी-तपेार सक मी�वपा्ा ीप सक (p≤0.01) ्म ीो ोाा। इन �ववो अधधान म�, वटकरटोज़ोटो्सन  कनरै मधुमकी सक 
ग्सै ाेीय म� स क ीुाक आइ-एन॰ा॰एस॰,  ोट�न ्ाइनकज़ सी एव ं्म ीुाक आईκसी क्  वैर ्ो, सीसीएे (स ््लन 
75्मगा एव ं ाा्सन 10्मगा) ्ो ारल ीट सक  उाक जानक पर,  भावन  उलााा। मधुमकी सक ग्सै ाेीय म� स क ीुाक 
ए॰जी॰ई॰ क्  वैर एवं तन क्  नरसकरटर  ोट�तस आर॰ए॰जी॰ई॰ क्  वैर म� सीसीएे क्  तपेार  वारा मी�वपा्ा ीप सक 
(p≤0.01) ्मी आई। र�नल टाासलर � ै एवं �वर�रै �्डनी क्  संउभा म� सीसीएे तपेानरै ाेीय म� मी�वपा्ा 
सुधार ीुआ। ाक पनर्ाम ाी  उ्शाै ्रैक ीग �् सीसीएे ्ा तस क्  एंट�-ऑकसीड�ट  एवं एंट�-इतफ़लामकट�  भावय क्  
माधाम सक त्पतन सुर�ा ्ो मधुमकी म� ीोनक वाल� नक।ोप  ी क्   संधन म�  ाोो �्ाा जा स्ैा ी । 

7जक7.7 ्सीं, सी7.7पी7.7 ेुधर�, पी7.7

 
 ्क्ड़.  इतवाइरानम�टल  टाॉकस्ोलाजी ोामा् ालजी 2017, 50:  67-75. 

पी॰एच॰एल॰पी॰पी॰ : इंसु�लन रकिजयट�स ए्ं टाइप 2  धु कह  � ए  संभा ्त  ो�य �ध ल�ध 
पावा मक ीुए ततन ैशील शोधय नक  पी॰एे॰एल॰पी॰पी॰ ्ा पीआई3 क् /ए क् ट� अवरोधन  वारा ्ो्श््ा-मकटासो्लज़म क्  
�व नामन म� मी�वपा्ा भा्म्ा ्ो  उ्शाै �्ाा ी । पी क् सी/ए क् ट� ्स�न्लों म� त्पतन उोष, टाइप 2 मधुमकी, 
मोटापा एव ंहउा �व्ारय म� ाेॉतीै, �व्ृै इंसु्लन वताव एवं इंसु्लन रकॉजवट�स क्  सा  समतवा व ा�पै ्रैा 
ी  जो �् मकटासो्ल्   ैीपय म�   
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पी॰एे॰एल॰पी॰पी॰ ्ो  ासंाो् सनाैा ी । इस नरवाा म� ीमनक पी॰एे॰एल॰पी॰पी॰ क्  सभी ीपय ्ा इंसु्लन सं क् ैन एव ं
तससक संसॉतधै ्ो्श््ा घटनाां ज सक �् माइटो्टॉतडाा ्् अ� ाशीलैा, डीएनए � ै, ऑटोो जी एवं ्ो्श्ा 
मृ् ाु पर पड़नक  वालक  भावय ्ा व्ान �्ाा ी । ाी लकल तन  मुल आॉमव् ललाय ्् �वशक षै ा सैलाैा ी  जो 
इंसु्लन रकॉजवट�स ्् अवव ा क्  उुरान मी�वपा्ा भा्म्ा रलैक ीग। इन ललाय ्् जान्ार� टाइप 2 मधुमकी एव ं
तससक जुड़क ीुाक मकटासो्ल् ्सडंोनस क्  तपेार ीकैु लला आधानरै उवाां ्् लोज म� अ्ांै मी�वपा्ा भा्म्ा अउा 
्र स्ैक ीग। 
ए. मा ुर, वी. क् . पामडका, पी. ्क्ड़. जरनल  ऑो एतडो नालजी, 2017, 233: आर185-आर198. 
 
� ्चा  � Plasmid DNA  ा Peptide ्ाह   क  ज�रधक उपधोग  रतक हुए गैर आक षयील  ्तरष  

् वेीा �व्ारय क्  ्लए त ााॉकल् अन ल क्  ् वेा म� नान-इत वकॉजव  ाोो ्् मी् वपा्ा भा्म्ा ीोैी ी ।  ् वेा ्् 
�व्भत न पर �ै ज सक सससक ऊपर -  नज�व व टकटम ्ार नाम, (Stratum corneum) ै ा तस क्  साउ जी�वै इ�पडर्मस 
(epidermis) व वव   ् वेा म� सड़क ीाइडो�ो्ल् (Hydrophilic) अ्ुां ज सक त ााॉकला् अन ल क्   वक श म� अ् ााध् 
साधा एवं ेुनुैी त् पत न ्रैी ी । ीम ए् एन ो्प ा ् प र टाइड (Amphipathic peptide) – Mgpe 9 (CRRLRHLRHH 

YRRRWHR FRC) ््  व ै ुैी्र् ्रैक ीग जो असंोै ् वेा व ् वेा ्् ्ो्श्ाां म�  वकश ्र स्ैा ी  ै ा 
वैामान म�  ेा्लै �्सी भी अ ैनरक ै  शार�नर् ाा रासाा न् ीव ै �कप क्  �सना इन �वटो एवं इन �ववो (In-vivo) 

ैंत म� न नो्ोन र ल ॉकसस (Nano complexes) क्  ीप म� र लाज्मड ्ुशलैापावा्  �वैनरै ्र ीमनक नरपोटार र लाज्मड 
क्  �वैर् क्  साउ �सना �्सी   ै ा् ल   ै� ाा अ वा �वषाक ै   भाव क् , ् वेा ्् अ् ााध्  जननशील सकसल 

(Basal) परै म� ्ुशल ज़ीन अ्भव ाॉकै पााी ी ।  न नो्ोन र ल ॉकसस ््  वकश � ाा�वाध म� संभवैा संाोज्  ोट�न 
क्    ैवै� (नरव्सा�वल) मोडालकशन क्  सा  ् वेा ्् संरेना म� ेलाामान (टांॉजएत ट) पनरवैान शा्मल ीग।  इस 

प र  टाइड ्ा ् वेा  वारा ाे�्् सीा डी.एन.एन. क्  संवाीन क्  ीप म� इव ै कमाल ीोनक ्् �मैा ी ।  

एम. �वज, पी. नटराजन, सी.आर. पटनाा्, एस. आलम, एन. ोुर ै ा, डी. स ंीाा, आर. शमाा, ए.  ्सीं, क् .एम. 
अंसार�, आर.एस. ोोललक. जरनल ऑो  ्ंटोल नरल�ज़, 2016,  222: 159-168.  
 
एराइल हाइडो ाबकन �रसकरटर )ए.एच.आर( ा स�कधष बनैज़कनथोन )बी.ए (अनुपक�रत अ�धंत रंज ता  ो � लकनयजक्न  
सं क तन  ागक द्ारा पभा ्त  रता है 
डाई �व नमाा् ्ारलानय म� स तज़कन ोन )सी.ए (नाम् ए् ऑकसी्ृै पटल�साइॉकल् सुोॉतधै ीाइडो्ासान 

)पी.ए.एे (पााा जाैा ी । ाी पउ ◌ा ा वीाज ्ााारै ्माे ानराय ्् सकीै क्  ्लए ीा न्ार् ीोैा ी । तकै ्माेार� 
जस �व नमाा्,  छड़्ाव, संेान आ उ ो ै�वाधाय क्  उुरान जस सी .ए क्  संप ा्  म� आैक ीग ैस सीुै सक ्वेीा 
रोो ज सक लुजल�, ्वेा ्ा लुरउरुापन, सं प् ा  ्वेीा साजन रोो और सससक  मुल अ्ांै -रंज्ैा ज सक रोोय ्ा 

्श्ार ीोैक ीग। ाी उकला ोाा ी  �् ्ुछ पााावर् ज �व्  उाष् )पी.ा.पी (लाइोगडो ्् ैरी ए.एे.आर नरसकरटर 
पर ्ााा ्रैक ीग और अ्ांै रंज्ैा ्ो  ना्मै ्रैक ीग। ीमनक ाी पनर्लपना उ� �् सी.ए . भी ए .एे.आर क्  

्लए लाइो तड सन स्ैा ी  और ्मल◌कनोजक न् सं क् ैन माोा ्ो  नां�तै ्रैक ीुए अाध् -रंज्ैा ्ो  कनरै ्र 
स्ैा ी । ीमारक सों्न पनर्ाम उशााै क ीग �् सी.ए ्मलकनोजक न् सं क् ैन ्् शुरआै ्रनक ीकैु ए .एे.आर सक सीुै 

साधा्ार� संसंध  ्ट ्रैा ी । इन्स्ल्य क्  पनर्ामय ्ो धाान म� रलैक ीुए ीमनक मुलॉ◌् मास ्मलकनोसाइटस 
)पी.एम.एम (्ा  ाोो �्ाा और तन पर सी.ए ्ा अनावर् )5 ,10, ै ा 25µ M) �्ाा ॉजसमक ए .एे.आर ्् 

अ्भवाॉकै, टाइरो्सनकस ्् स� ाैा व ्मलक नन सं्लकष् स ा ीुआ पााा ोाा। इस क्  अलावा शार�नर्  ासंाो्ैा 
्ो समझनक ीकैु ीमनक C57BL/6 ाेीय पर सी .ए ्ा अनावर् ्र ाी पााा �् इस क्  ्ार् ाेीय म� अ्ांै रंज्ैा 
व ्मलक नन सं्लकष् स ैा ी । इस क्  अ ैनरकै इस जांे म� ीम� वी जीन जो �््मलक नन सं्लकष् ्ो  नां�तै 
्रैी ी  ज सक ट� .आर.पी-1 , ट� .आर.पी-2 और   ैलकलन ्ार् -एम आइ ट� एो भी स क ीुए पााक ोए।इस पारक  ाोो 
सक ीम ाी सैाना ेाीैक ीग �् सी .ए. - ए .एे.आर ्ा परवपर  भाव सी.ए  कनरै अ्ांै रंज्ैा क्  ्लए मी्वपा्ा 
ी । 
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एस. अलसास, एस. आलम, क् .पी. ्सीं, एम. ्ुमार, एस. ोुरैा, क् .एम. अंसार�.  क् ्म्ल नरसेा इन टाॉकस्ोलाजी, 
2017, 30: 625 – 634. 
 
न धूिकल  अम ल  ो � ्चा त  ज धा्ा पहँुचानक  ा सा ्ध  तकल आधा�रत रत  तर� ा  
् वेीा �व्ार क्  ाे�्् स््ा इलाज क्  ्लए त ााॉकल् अन ल ्ा (Nucleic Acid) साम ा् �वैर् अनक् 
संभावनाएं  ्ट ्रैा ी । ् वेा क्  मकटासो्ल् ीप सक स� ा वाैावर् ्् वजी सक ज व तपलल धैा और ॉव रैा 
ज सी ््माां तपलल ध ीोैी ीग।  इन ््माय ्् वजी सक  ारं्भ् सोलैा ीोनक क्  सावजाउ, न उा न्ा Translation 
पर रो् लो जाैी ी । इन ््माय ्ो ीटानक क्  ्लए ्ई ैरी क्  भु ै् और रासाा न् ैर�्य ्ा  ाोो �्ाा 
जाैा ी । ाी ैर� क्  आ ाम्  � ाा ाा ाुाो्य ज सक ीोैक ीग, जो �् ् वेा ्् संपा्ाैा क्  सा  समझुैा ्रैक ीग। 
इत ी�ं समव ााां ्् वजी सक सुरर�ै ् वेा- वकश- वधा् य ्ा �व्ास ैकजी सक �्ाा जा रीा ी । ाी वधा्  त ााॉकल् 
अन ल ्ो ्ुशलैा सक ् वेा म� पीुजेा उकैक ीग।  ाीट ंीम ाक  उलाना ेाीैक ीग �् ् वेा ्ा इलाज अोर ्स्ल्ान 
ैकल क्  लोानक क्  साउ ्रा जाए ैो नान-्ोवकल कत टल� संसंाधै पकर टाइड-र लाॉजमड-डीएनए न नो्ान र लकक स Eqqiciency 
्ो ् वेा म� rcoivo ाा Invwo स ाई जा स्ैी ी ।  इस ैर� क्  सक ीम ् वेा ्् पा् ाै ा ्ो �सना  भा�वै �्ाक 
्ााा पारा ्र स्ैक ीग।  नॉशट ्रनक क्  ्लए ीमनक ्ई ेीज� ्र� ज सक �् ्ो्श्ा�वष्ैा और रोो �मैा-

जन्ैा ्ा �व् लकष् , मांस -ैंै ु वाव ै ु-्ला , एंलाइम ो ै�वाध माल ाां्न और ्ो्श्ा �वभकउ�्र् ्ा साल म 
माल ाां्न और ्ो्श्ा �वभकउ�्र् ्ा साल म माल ाां्न।  न नो -्ुम क स ्् ॉव रैा पावा इलाज सक लरास नी�ं ीोैी 
ी  और ीम Nuclease मध ाव  ैा पैन ्ो ीोनक सक रो् लकैक ीग। वधा् य ््  उान ्् ो  ी्ावटय ्् वजी सक 

FITR Spectroscopvy म� ् वेा जलाोजन ॉव  ै म� ्ई सउलाव उकलनक ्ो ्मलैक ीग। समव ै  ीप सक ाे�्् सीा 
 ाोो क्  ्लए ीमनक  ए् साम ा्, सुरर�ै और सुरर�ै ैर� क्  ्ा व्ान �्ाा ी  जो �् Plasmid DNA ्ो 
् वेा म�  वकश और पीुजेानक म� ैकजी  उलाैा ी ।  
एम. �वज, एस. आलम, एन. ोुर ै ा, वी. ोो करवाल, एे. ोुैम, क् .एम. अंसार�, डी. स ंीाा, वी. ट�. नटराजन, एम. 
ोाों ुल�. मो्ल्ुलर  करपी,   2017, 25: 1342-1352.  
 
नकक  सरट�न  ा सा ्ध  अनुपधोग बालह�न चूहय  � पराबरगनी � रषय सक पक�रत � ्चीन इन  ला कयन  ो रो ता है 
् वेीा इत  लामकशन ्ा  मुल ्ार् ाा.सी.वी. (प रासगोनी) �व�्र् ी , ॉजससक ् वेीा ग् सर ीोैा ी । ीमनक  
नकक सीट�न ्ा ाा.सी.वी.  वारा ् वेा म� इत  लामकशन ्र,  भाव उकला। नकक स ्ा परा-सगोनी अवशोष्, व पकक टा 
व पकक टोोोटोमीटर सक मापा ोाा। ोोटो ोटकॉकटव अध ाान क्  ्लए 30 ्मनट पीलक साली�न एस क्  एे-1 ाेीय ्् 
् वेा पर नकक सीट�न लोााा ोाा। सी.सी.ाा �व�्र् 24 घंटक साउ ाेीय ्् ् वेा ्ो शोध ्् माप (ोलाव), एे-ई 
व टक नों, माालोपरऑॉकसडकज़ ो ै�वाध एवं र लाज  मा सााटो्ाइत स क्   नधाा र्  क्  ्लए  ाोो �्ाा ोाा। इसी क्  
सा , इत  लामकट� सााटो्ाइत स क्   ्टन ्ा व ै र, साइ लोआक सीजनकज-2 (Cox-2) ै ा  कनरैनाइ ट् ऑक साइड 
्स ंकज (i Cops) ्ा  नधाार् वकव टना ल लाट क्   वारा �्ाा ोाा। नकक सीट�न ाा.सी.वी व पकक टम ऊपर अवशोष् उशााैा 
ी । नकक  सनक ाा.सी.वी  वारा  स � ् वेा ्् मोटाई, ल ाा्ोसाइट ्ा नरसाव, TUNEL स्ारा् म् ्ो्श्ाा� एवं 
सनसना ्् सखं ाा मी् वपा्ा तंो सक ्म ीुई। नकक सीट�न ट�टमकत ट सक ाेीय ्् ् वेा म� माव ट ्ो्श्ाां ्् सखं ाा, 
MPO ो ै�वाध  ोइत  लामकट� सााटो्ाइत स ्ा  ्टन ै ा इत  लामकशन मध ाव    ोट�न भी घट ोई।  ाी सभी 
पनर्ाम उशााैक ीग �् नकक सीट�न SKH-1 ाेीय ्् ् वेा म� UVB  कनरै ् वेीा इल  लामकशन   ै� ाा ्ो रो्ैा 
ी ।  
एस. आलम, ए. पाल, डी. ्सीं, क् .एम. अंसार�. फ़ोटोडम�टालटजी  ोोटोइनाुनोलटजी फ़ोटोमक�डसन, 2017, 
डीाआई:10.1111 / पीएेपीपी.12348.  
 
िकल्न ल रप सक संबं�धत चनक  क  ऐलजकनस  क  गलाइसी रष  ा बालब / सी चूहय  � एलज�रोधी प्तरता  �   ी 
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ला ा ऐलजातस ्ा �लाइसी्र् तन क्    ैर�ा �वभाजन वावीार ्ो सउल स्ैा ी । म लाडा नरएकशन (एमआर) क्  
माधाम सक ला ा एलज� ्ा �लाइसी्र्  ोट�न क्  मुकै एमीनो समाी और ्ासवीाइडकट क्  मुकै ्ासव नल समाी क्  
सीे ््   ै� ाा क्  ्ार् ीोैा ी । एमआर ्ा  भाव मांोोल�, अंडक, आला, उाध, साउाम ज सक ्ई ला ा पउा व पर 
उकला ोाा ी । ीमनक ए् ला ा  ोट�न ्् एलज� पर �लाइसी्र् क्   भाव ्् जांे ््। इस क्  ्लए, ए् ेनक 
 ोट�न (≈26 क् डीए) ्ो शु ध �्ाा ोाा और इसक ल ॉकटन क्  ीप म� ाेॉहनै �्ाा। इस क्  अलावा, इस शु ध 
 ोट�न ्ा �लाइसी्र् �्ाा ोाा। इस क्  साउ, इस �लाइसी्टकड  ोट�न क्  एलज� वावीार ्् इस क्  माल ीप क्  
वावीार सक ैुलना ्् ोाी और इसक सालस / सी ाेीय म� एलज� मापउंडय ्ा तपाोो ्रैक ीुए  उलााा 
ोाा।�लाइ क् टकड  ोट�न ्् ्म अ्भ� ाा ्ो ्म एलज� संसंधी  ोटोटाइप, ्म सीरम इनाुनो�लोसु्लन ज सक 
�व्शशट आईजीई और आईजीजी 1 और एलज� मधाव  (्म मावट ्ो्श्ाएज और ईो्सनो�ोल, ्म ट�एे २ 
साइटो्ाइतस (आईएल -4, आईएल -5, आईएल 13) और संसंाधै टांॉव पसन फ़ कटसा (ोाटा-3, ोटकस-पी 3, ट�-सकट, 
सोकस -3) क्  ीप म� उकला ोाा। इस क्  अलावा माल  ोट�न ्् ैुलना म� �लाइ क् टकड  ोट�न सक तपेनरै ाेीय ्् 
वपल�नोसाईटस म� अाध् ट�एे 1 और ्म ट�एे २ साइटो्ाइतस त्पाउन पााा ोाा।  नश्षापावा् , वैामान 
अधाान सक पैा ेला ी  �् शु ध सीपी एलसा्मन ्ा डी-�ला्ोस�लाइसी्र् सीपी ऐलजातस ्् एलज� �मैा ्ो 
रो् उकैा ी ।एलज� क्  वावीार ्ो ्म ्रनक म� उो मी्वपा्ा ैंतय ्ा ाोोउान ीोैा ी  ॉजसम� सीपी एलसा्मन 
�व्शशट ट�-रको ्ो्श्ाां  वारा मु�ल् स ीश्ुैा और ट�एे 2 सक ट�एे म� व ानांैर् शा्मल ी ।्ुल ्मला्र, 
एलज� ्् संभावना वाल� शु ध  ोट�न संवकउनशील वाॉकैाय म� ोंभीर एलज� ््   ै� ाा ्र स्ैी ी , अलो-
अलो और एमआर क्  माधाम सक इन एलज�्  ोट�नय क्  ॉ�लसी्र् ए् ेनक ्् एलज� ्ो ्म ्रनक ््  उशा 
म�  भाव्ार� ीो स्ैी ी । 
आर. क् . ोुरैा, ए. राघव, ए. शमाा,  क् . ोुरैा,  नीलभ, पी. मडंल, ए. �तपाो ,  आई.ए. अंसार�, एम. उास, पी.डी.  �ववकउ�. 
ोा ड क् ्मवट�,  2017, 235: 244-256. 

 
इं्� ैेटनेल  � सह�कधायीलता  ान् A549  ो�य ाओं  � p38 MAPK/p-53 �सग नक�लगं  क   ाधध  सक �ससरलकेटन 
 �  र सररोधी ग्त ्�ध  ो बढ़ाती है 
रल  टनम आधानरै ड�स ्ो अागम अवव ा म� ोक ोड़य क्  ्ा्सानोमा ्ा इलाज ्रनक क्  ्लए वााप् ीप सक तपाोो 
�्ाा जाैा ी । ीालां�्, तन्् न उा न् सोलैा अभी भी ोंभीर उशु भावय और डो   ैरोध क्  ्ार् सी्मै ी । 
व ्ॉलप् ैर�्य ्ो ्म सक ्म साइड इोक कटस क्  सा  रल  टनम आधानरै रसाान ाे�््सा उवाां ्् 
 भाव्ानरैा स ानक क्  ्लए ज़ीर� ी । इंट�  ्  टनटल, (ए् ीोमोआइसो ल वनटइड) ्् एंट�टाुलाुलर, एंट�ऑॉकसड�ट, 
ीाइपो�लाइसक्म् और ीाइपो्ल�पडक् म् ो ै�वाध पीलक सक �ाै ी । जस�्, इस्् ग् सररोधी  व�ृृ ्ाो् ीउ  ै् 
अ�ाै ी । वैामान अधाान म�, ीमनक नटन वमाल सकल ोक ोड़ा (A549 ्ा्सानोमा) ्ो्श्ाां म� ्ससरलक टन क्  सा  
संाोजन म� ग् सररोधी �मैा ्ा मालाां्न �्ाा ी । इंट�  ्  टनटल ्ा ए्ा्् ख़ुरा् आधानरै तपेार A549 
्ो्श्ाां ्् वधान�मैा ्ो घटाैा ी  l जस�् इंट�  ्  टनटल  और ्ससरलक टन  ्् ्माशै लुरा् ्ा संाोजन 
डीएनए । �म�टकशन और एनकॉकसन वी पटॉज टव ्ो्श्ाां  वारा एपोर टो्सस क्  स नक  क्  सं क् ै साे्, आधानरै 
पनर्ामय सक वपशट ीप सक सी� ााशीलैा ्ो सताैा ी । इंट�  ्  टनटल  और ्ससरलक टन क्  ्माशै तपेार नक स कस  :
सीसीएल-2 अनुपाै, म  टकस मकटलय ोट�नसकस Δψm ्ा घटना ,साइटो ोम सी नरल�ज caspase-3,PARP,- क्  क लकवकज 
नक ीमारक  नश ् ष� ्् पुॉशट ््। इस क्  अलावा, इंट�  ्  टनटल  और ्ससरलक टन ्ा ्माशै तपेार p53, p38 और 
तन क्  ोावोोनरलकटकड सम्�य ्् व ृाध, ै ा कलोनोजक न्सट� और माइगकशन �मैा ्ो ्म ्रैी ीग। सससक 
 उलेवप साै, इंट�  ्  टनटल  ा ्म् मातस सा्ीा ोाइ ोलल वट म� (एमईएो) �्सी भी ्ो्श्ा मृ्  ाु ्ो  कनरै 
नी�ं ्रैा। इस क्  अलावा, समान इलाज ्् ॉव  ै क्  ैीै एमईएो म� इंट�  ्  टनटल  और ्ससरलक टन क्  सा  
्ोई जोड़ ाा सी� ाा्म्  भाव नी�ं उकला ोाा ीग।  नश्षा म�, इंट�  ्  टनटल म� ए् ेाना्म् एंट� ग् सर �मैा ी  
और ्ससरलक टन ्् साइटोटटॉकस�्ट� ्ो सी� ाास ध ्र स्ैी ी । इस्लए, इंट�  ्  टनटल और ्ससरलक टन ्ा 
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सांोजन नटन वमाल सकल ोक ोड़ा ्ा्सानोमा (A549) क्  तपेार क्  ्लए ए्  भावी एंट� ग् सर क्  ीप म� ्ाम ्र 
स्ैा ी । 
7वी. क्  ्सीं, डी. अरोड़ा,  एन. क् . सैीजा, पी. लरक, एस. क् . रटा, पी. शमाा. एपोरटो्सस 2017,

 

 
डीाआई:10.1007एस1404-017017 -10495   

एंट�्नधोर लाियट  ल� ध  � पहचान, �सय ट  एपोचकज  क  सात, रकस्करक्ोल  ा उपधोग  रतक हुए 
उवा ्् लोज  � ााां ्् पीेान और स् ाापन ्ा उवा ्् लोज  � ााां म� मी् वपा्ा ्उम ी । ग् सर ए् 
ज टल सीमार� ी , ॉजसम� ्ई अनुवां्श् और पााावर्ीा ्ार् शा्मल ीग। तच े  –  ुपुट ा्मक स टकक नोलटजीज 
अस व ााप् ीप सक तपलल ध ीग, मोर सीुआाामी डकटा क्  ए्््र् सक व ावीााा एंट� ग् सर डो संाोजन ्् पीेान 
्् जा स क् , जो एो् क् सी-टाक सी्सट�-व पकक टम नक टव ा्  ्ो अनुम ै उकैक ीग, ेुनुैीपा्ा ी । इस समी�ा म�, ीम 
 ्ा्लाय क्  अवलो्न ्रैक ीग जो  ु ाोाो�्ाय और डकटा क्  व ााप् व पकक टम ्ो ए्््ृै ्रनक  म� मउउ ्र 
स्ैक ीग।  ीम नकटव ा्  क्  ैर�्य पर ध ाान �्  नै ्रैक ीग और नरवसा ोाम�्ोोोर म �पों और नरव वकरटाल क्  ज �व् 
लल ा ्् जाजे ्रैक ीग।  इस मामलक क्  अध ाान क्  पनर्ाम नरसकर टर साइं�डो साइटस म� छोटक अ्ु अवरोध् क्  
व ावीार ्ो सकीैर समझ क्  ्लए ्सव टम क्  तपाोो ्ो उशाा कै ीग।   व ै ुै नकटव ा्  �व्लकष् दॉशट्ो् पनर्ल पना 

 ैाार ्रनक म� मउउ ्रैा ी  और म� रकव वकरकटोल ््  नाोर लाॉवट् पनरवैानय म� अंैउाॉशट  उान ्रैा ी । 
7एन7.7 ्सीं, एस7.7 ।्वलकसन, एस7.7 क् 7.7 ोुरैा, वाई7.7 शुकला, ा7.7 वल �् ीुर.   ्र�ट ोामासा ट्ल �डज़ाइन, 2017,

 

 डीाआई: 
10.2174/1381612823666170710152918 

बी )ए ( पी पक�रत  ाउस � ्चा पधू ोरोजकनक�सस  � टकरोियटलटबन और ल धू पधोल  क  संधुक त उपचार  क  द्ारा 
 क  ो प �्यन  � ् द�ध 
वैामान अध ाान ्ा त उक् ा, मातस ् वेा टाामोनरजकॉतसस पर उो ोाइटो क् ्म्ल स;  सकर�न  ाी ल ला टकराॉवटलसकन 
और ला�पाोल, अों ार, सोक उ ोोभी, ीर� ्मेा, ज ै ान, आम सक  ार ै  ्् जाैी ी , क्   भाव ्ा माल ाां्न ्रना  ा। 
ीमनक ाी अनुमान लोााा ी  �् ेुनक ोए ोाइटोमक�्ल स क्  साम ा् (्त ् ा्मनकत ट) तपेार सक ् वेा क्  ग् सर म� 
साधा त् पत न ीोोी। ॉववस एल�सनो ेीय ्ो स�जो (ए) पाइर�न [(सी(ए)पी] 5mg/पशु, टकरोॉवटल�स(माइ्ो 
एम(0.2एमलएल, ाा सा  म� ल ाा�पाोल (500 माइ ो एम/0.02एमएल एसीटोन/पशु) 32 ी ैय ै् ए् सामाॉज् 
लुरा् उ� ोई। पनर्ाम सक पैा ेलैा ी  �् टकरोॉवटलसकन अ वा/एवं ल ाा�पाोल तपेार क्  पनर्ामव वीप टाामर 
सनानक म� उकर� ीुई  ी। ा ा�प टाामोरोजकनक्सस ्् शुीआै म� ए् मी् व तपेार क्  पनर्ामव वीप टाामोरोजकनक्सस 
्् शुीआै म� टाामन उमन पर उोनय ोाइटो क् मक्ल स क्  संाोॉजै तपाोो ए् आशाजन्  भाव  उलाैक पाए ोाक।  
7

 
पी. ्सीं, डी. अरोड़ा, वाई. शुकला. ोा ड एंड क् ्म्ल टाॉकस्ोलाजी,  2017, 99: 182-189. 

ननैो कट��रधल  ्आ ्वान 
संव ान �पछलक उश् सक न नो �वष�व�ान क्  �कत म� ्ाम ्र रीा ी  और �वशकष�ैा �व््सै ्रनक म� स�म रीा 
ी ।  संव ान क्  40% व �ा न् इस मी्वपा्ा तभरैक �वषाकैैा क्  �कत म� ाोोउान ्र रीक ीग। सीएसआईआर-
आईआईट�आर, नक न नो  ा ाोाो्् आधानरै सीएसआईआई ्् उो  मुल नकटव ा्  पनराोजनाां ्ा नकैृ् व �्ाा और 
ईाा-एोपी 7, ाा क् , वपकन और जापान क्  छी अंैरााशट�ा  मुल पनराोजनाां म� भाोीउार� ््। सवं ान नक, इंजी नाडा 
न नोमकटकनराल (ईएनएम) क्  सं्लकष् और ल�् व्ान म� नकैृ्व �्ाा, �वषाकैैा मालाां्न क्  ्लए ्ााा ्ाल� /  
ऐसक / ै्नी् �व््सै ््, न नो सुर�ा  क्  ्लए  उशा नउ�श, व ्ॉलप् मटडल, ईएनएम क्  � ाा्म्   भाव और 
ज �व्  ्ा्लाय क्  सा  ईएनएम क्  सीसंसंधय पर मी्वपा्ा  ्ााा �्ाा ी । सवं ान नक, आईआईट�, आईआईएससी, 
�व्व�व ाालाय, अनुसंधान संव ानय और त ाोोय क्  सा  न नो  ा ाोाो्् क्  �कत म� जीवंै नकटव ा्  सनााा ी । 
न नोमकटकनरालस ्् सुर�ा / �वषाकैैा ्ा  आं्लन ्रनक क्  ्लए, सससक मी्वपा्ा मु उय म� सक ्ुछ ्ो संसोाधै 
्रनक ्् आव्ा्ैा ी : i) आ्ार और माप ्ा  भाव; ii) डोजीमकट�; iii) �वैर् और ट �्ंो क्  माोा; iv) पर��् 
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मटडल क्  �व्ास और स्ाापन; v) इन �वटो सनाम इन वीवो एकसटापोलकशन vi) इ्ोटोॉकस्सट�; vii) ्नरााटकशनल 
न नोटटॉकस्सट� और viii) जीवन े  �व्लकष्। न नोमकट�नराल टटॉकस्ोलटजी समाी क्  व �ा न्य ्ा मुखा त उक्ा 
न नोमकट�नराल क्  ववाववा और पााावर्ीा  भावय ्् जांे  ्रना और इन्् �वषाकैैा  नॉ्ेै ्रना ी  ॉजससक 
तपभोकैा त्पाउय, ववाववा उकलभाल त्पाउय और ाे�््सा तप्र्य म� इन्ा सुरर�ै तपाोो सु नॉ्ेै ्् जा 
स क् ।  

 
ए सीएफ -7 यतन  र सर  ो�य ाओं  � ॉोक सोिय ब�सन  � बढ़� हुई �च� �सा�   त ता  क  �लए ल तत य ाटक 
पीएच और त �रकयपोिनस् एन, ओ- ाबेककसी� ताइल �चटोसन संधुिग त नैनोजकलस  
ग् सर क्  तपेार म�,  �व्भतन शार�नर् साधाां ्ो पार ्रैक ीुाक टाामर क्  सालमवाैावर् ्ो लर�ै ्रनक क्  

्लए आउशा एंट� ग् सर औषाध �डल�वर�  ्ाल�  ैाार ्रना अभी भी ए् सीुै सड़ी ेुनुैी ी । ीमारक  वारा  वैुै 
इस ्ााा म�, सीुल् (एन-आईसो ोपाइलए क लामाइड-्ो-1- ोपीन-2-3-डाइ्ासवक सीलकट-्ो-2-ए क लामाइडो-2-्म ाइल-1-
 ोपकनसल ोोनकट[पटल� (एनआईपीएएएम-आईए-एएमपीएस)] पर आधानरै, एा ल�न �लाइ्ोल डाइमक ए ्लकट 
(ईजीडीएमए)  वारा  टस-्लं्  ्र मोनोमर ्ोपोल�मराइजकशन  वारा  ्ई  ्ार क्  पीएे और ैापमान-तृरउााी 
न नोजकलस सं्लक�षै �्ाक ोाक  क। इन न नोजकलस ्् इशटैम   ै� ाा क्  ्लए मोनोमर-्ोमोनोमर- टस-्लं् र क्  
सीे मोलर अनुपाै अलो-अलो रला ोाा  ा। इनमक सक ऑॉरटमाइजड न नोजकलस ्ो एन, ा-्ासवक सीमक ाइल 
ाेटोसन (एनासीसी) क्  सा  जोड़नक  क्  ्लए ईडीसी-एनएेएस ाु�मन क् ्मवट� ्ा इवैकमाल �्ाा ोाा, जो 
अनल�ा पीएे पर इन न नोजकलस क्  साजन वावीार ्ो स ानक म� अ ैआव्ा् ी ।  उलेवप साै ाी ी  �् इन-
�वटो पर��् क्  ो ैशील  ्ाश �सलराव (डीएलएस) डकटा सक पनरलर�ै ीुआ ी  �् ाक एनासीसी-गा टकड-न नोजकलस, 
सो न क् शन उकनक पर जस जल�ा मी�डाा म� �वसनरै �्ाक जाैक ीग, ैो न नोसाइज  ारै ्र लकैक ी । और सा  ी� 
तचे जल   ैधार् �मैा, �व्शशट पीएे ै ा ैापमान ््   ै� ाा (ज सक 35 �डगी सकॉलसास सक अाध् 
ैापमान पर न नोजक ल क्  आ्ार म� सं ो्ेन और अनल�ा पीएे पर आ्ार म� स  जाना) ्ो सनाए रलैक ी । 
डटकसोी�स्सन (डीाएकस), ए् शॉकैशाल� एंट� ग् सर उवा ्ो इन न नोजकलस म� भु ै्  वकश प ध ै ्ा तपाोो 
्र क्  लोड �्ाा ोाा  ा। इन डो-लोड न नोजकलस नक शार�नर् ैापमान और साइटोसो्ल् पीएे पर ए् धीमी और 
 नरंैर डीाएकस  नरल�ज  ोफ़ाइल ्ा  उशान �्ाा ी । इस क्  अलावा, ्नोो्ल सालमउश�  और टातस्मशन 
इलककटटन सालमउश� क्  पनर्ामय सक पैा ेलैा ी  �् न नोजकलस ैकजी सक एमसीएो -7 ्ो्श्ाां म�  वकश ्रैक ीग।  
्ो्श्ा जी्ाै ा डकटा क्  अनुसार, डो-लोड न नोजकलस एमसीएो -10A ्ो्श्ाां (सामाता मानव वैन तप्ला 
्ो्श्ा) ्् ैुलना म� ग् सर वैन ्ो्श्ाां (एमसीएो -7 और एमडीए-एमसी 231) म� अाध् �वषाकैैा त्पतन 
्रैक ीग। इस क्  अलावा, इन न नोजकलस  वारा अतैन ्ो्श््ा डीएनए ्् � ै एव ं्ो्श्ा े  ॉव र�्र् ीोनक 
लोैक ी  ॉजससक संभवैन माइटो्य�डाल मधाव ैा सक एपोरटो्सस  वारा  एमसीएो -7 ्ो्श्ाां क्  मै ीोनक ्् 
पुॉशट ीोैी ी । ाी अधाान ीमारक एनासीजी-गा टकड -न नोजकल रलकटोामा ्ो प ्सव �ड ोु्सव लो�डों और एंट�्ंसर 
तपेार म� उवा ्् सकीैर ाे�््सीा  भाव्ानरैा क्  ्लए ए्  नां�तै ैर� क्  सक एंट�्ंसर उवाां क्  लर�ै नरल�ज 
क्  ्लए त््ृशट साधन क्  ीप म� ्स ध ्रैा ी । 

एन. क् . वमाा, एम. पी. पुरो ीै, डी. इ्साल, एन. धीमान, ए. ्सीं, ए. क् . ्ार, जक. शं्र, एस. ैकीलान  एवं एस. 
पटनाा् सााो्ुनजााोकट  क् ्मवट�, 2016, 27:2605-2619. 
 
सीनोरैटबॉाइेटस ए�लगनस पर नैनो टाइटक्नधआक साइॉ (Tio2

न नो््य (न नो  - TiO

) और नैनो िजं   आक साइॉ (ZnO)  क  जो�ख  सक 
उ�पनन नात ता  क  उपचार  क अंट�ओकसीॉ�टस  � भू�  ा 

2 और न नो  – ZnO) क्  अ्ाााध् तपाोो सक पााावर् और ववाववा ्् सुर�ा क्    ै �व्व 
वैर पर  ाेंै ाए तजाोर ीुई ीग। इन ाेंै ाा क्  �ाै ीोनक सक, न क् वल न नो््य क्  सुरर�ै तपाोो प ध ै ्् 
व ापना, सॉल् इन क्     ै ा् ल  भावय ्ो उार ्रनक क्  ्लए संभा�वै �ी्न �वाध क्  �व्ास ्् भी आव्ा्ैा 
ी । इन �वटो और इन �ववो ्सवटम म� उकला ोाा ी  �् अाध्ांश इंजीनीाडा न नो््य (ENP)  क्  सपं ा्  मक आनक 
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सक, नरएॉकटव ऑकसीजन  जा ै (ROS) ्ा �व्ास ीोैा ी  जो ऑकसीडक टव वट स, जीनो�वषाकैैा, और ्ो्श््ा 
�वषाकैैा ्ा माल जन् ी । ENP �वषाकैैा  नधाार् क्  ै ा्  क्  सा , सीज और लाभ उ ENPs 
एकसपोज़र/अनावर् क्  मालाां्न ीकैु, न नो-TiO2 और न नो-ZnO  वारा �व््सै नरएॉकटव ऑक सीजन  जा ै 
अ वा ल� ्लट�/ घाै्ैा ्ा �ी्न एंट�ऑॉकसड�टस (्कााा् मन और �वटा्मन-सी) क्  इवैकमाल सक सीनोर �सडाइ टस 
ए्लोतस मक अधाान �्ाा । न नो््य �् �वषाकैैा क्  तपेार म� एंट�ऑॉकसड�ट ्ा  भाव  नधाानरै ्रनक क्  
्लए ीमनक पावा एंट�ऑॉकसड�ट तपेानरै �्ाा और तपेार क्  उुरान एंट�ऑॉकसड�ट सॉनम्लै ्र अधाान �्ाा। 
ीमारक अधाान सक पैा ेला ी  �् ्कााा् मन और �वटा्मन-सी एंट�ऑॉकसड�ट न नो-TiO2

7

 और न नो-ZnO  कनरै 
लकवा्लट�/घाै्ैा �मैा ्ो ्म ्रनक म� मउउोार ीग। इस क्  अलावा, पावा एंट�ऑॉकसड�ट तपेारन अाध्  भावी 
ी । ाी अधाान अं�्ै ्रैा ी  �्, ा उ ्कााा् मन और �वटा्मन-सी ्ो रोज़ आीार म� सॉनम्लै ्रा जाए ैो 
वी न नो््य �् �वषाकैैा क्  �ललाो ीमार� सुर�ा मक सीाा् सा�सै ीय स्ैक ी ।  
एम. सोनानक, एन. मोइन, ए. सैीश.7 

्नधा    ्आ ्वान 

््मोॉवोर   2017, 187:  240-247. 

 नााम् �वष�व�ान समाी, �व्भतन म  टकस क्   �व्लकष्ा्म् डकटा और �व्भतन त्पाउय क्  ्लए सुर�ा डकटा  ैाार 
्रनक म� ्ााारै ी । ाी  ाास,  नााम्  इ्ाइाय  ्ो औ ाोाो् रसाानय,  ्ृ�षरसाानय,   वाईाय/औषाधाय, 
सुतउाा  साधन त्पाउय और ला ा / फ़्ड ाोज् आ उ क्  त्पाउन, �वप्न और तपाोो क्  ्लए  न्ाा लकनक म�  
ाोोउान ्रैा ी  औ ाोाो् और तपभोजा त्पाउय पर सुर�ा आं्ड़य / नरपोट� ्् अंैरराशट�ा ववी्ृ ै क्  ्लए 
तृम  ाोोशाला प ध ै (जीएलपी)  ्ा अनुपालन मी्वपा्ा ी । संव ान म�,  नााम् �वष�व�ान अधाान  ीकैु 
,जीएलपी पर��् सु�वधा 2014 म� व ा�पै ्् ोई।  सीएसआईआर-आईआईट�आर, सीएसआईआर ्् पील�  एव ं
सर्ार� �कत म� उासर�   ाोोशाला ी  ॉजस्ो �वषाकैैा पर��् क्  ्लए जीएलपी  मा् पत  ारै ी । जीएलपी  
पर��् सु�वधा क्  उाारक ्ा �ववैार ्रनक ््  उशा म�  नरंैर  ाासय  सक अ  ल 2016 म� "जल�ा और व ल�ा जीवय 
पर पााावर्ीा अधाान"  ीकैु संव ान ्ो  मा्ी्र्  ारै  ीुआ ी , ॉजस क्  पनर्ामववीप, संव ान  इ्ो 
टोकसटॉज्ोलटजी पर��् अधाानय क्  ्लए सर्ार� �कत म�, ए्मात जीएलपी  मा�्ै  ाोोशाला ी । इस वषा, 
सु�वधा क्  पुन:  मा्न क्  उुरान, जीएलपी पर��् सु�वधा म�, उ�घा ्ाल�न �वषाकैैा अधाान, इन �वटो 
नााटाजक न्सट� अधाान,  ा ्म् ्वेीा जलन ( ाइमर� ॉव्न इनरटकशन) और ्वेा संवकउ�्र् (ॉव्न 
स�सीटाईजकशन) पर��्य   ्ो भी जोड़ा ोाा ी  । इस सु�वधा नक, अपनक �लोसल पोॉजश नों क्  ्लए, छोटक और 
मधाम त ामय  वारा �व््सै रसाानय, सामगी और त्पाउय क्  सुर�ा  आं्लन अधाान  वारा "मक् इन इं�डाा" 
म� s सा ा्  ाोोउान  उाा ी । समाज क्  ्लए व �ा न् �ान  उान ्रनक, �व्भतन त ाोोय क्  सा  ससंधं व ा�पै 
्रनक और �व्व म�  ट्ाऊ �व्ास क्  त उक्ा सक राशट�ा / अंैरााशट�ा  उशा नउ�शय ्ा पालन ्रैक ीुए मुजाउा 
सु�वधाां ्ा ततनान �्ाा जा रीा ी । पानरॉव  ै् ैंत म� ्ासा न्  उाष् सवावााप् ीग और इनमक सक अाध्ांश 
वसा� ा (लाइपो�ो्ल्) ीोैक ीग और इस  ्ार तचे टा�ो् वैर क्  जीवय म� जमा ीो स्ैक ीग, ला ा शृलंला क्  
माधाम सक मानव म� व ानांैनरै ीो जाैक ीग और अंै म� ीा न्ार्  भाव प उा ्र स्ैक ीग। इस्लए, पानरॉव  ै्् 
ैंत क्  �व्भतन भाोय सक ए्त ला ा नमानय म� इन अवशकषय ््  नोरानी, मानव ववाववा क्  पनर कला सक मी्वपा्ा 
ी । इस क्  अलावा, सड़ी संखाा म�  उाष्य क्  ैकजी सक �व्लकष् ्रनक क्  ्लए ताेै �वाधाय ्ो �व््सै और माता 
्रना मी्वपा्ा ी  ैा�् समा पर ीवै�कप ्् र्नी ै  ैाार ्् जा स क् । इस समाी  वारा संसोाधै मु उय म� 
मुखा ीग: (i) �व्भतन रसाानय ्् माता एवं तन क्  ल�्य ्् जांे क्  ्लए नए �व्लकष्ा्म् ैर�्य ्ा �व्ास 
और (ii) जीएलपी माोा नउ�शय क्  अनुसार रसाानय और त्पाउय ्् �वषाकैैा / सुर�ा मालाां् न। 
 
न्�  क  पानी  �  ल ट�क लास अ्यकआय  क   ्शलकआष  क  �लए ्ो  ाइकोएकस क्कयन  ्�धधय  � तुलना  

नउ� क्  पानी क्  नमानय म� मलट�कलास एनालाइटसी््टनाश्, रलाॉवटसाइज़र,  कलकटस, ोामाावाा ट्लस और पसानल 
क् ार त्पाउ  (क्  नधाार् ीकैु उो ्म घन्व ्ासा न् सटलवगटस आधानरै ैरल इ ोैरल मा-एक सटकक शन �वाधाय – 
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वोट�कस ्् सीााैा ाुक ै   ैरल -ैरल माइ ो कसटककशन वीएएलएलएमई-एसएोा और �डव प्साव ैरल-ैरल 
माइ ो-एक सटकक शन डीएलएलएमई-एसएोा जो  लो टों ्ासा न् छोट� सांउ क्  ोोस्र् पर आधानरै ीग, ैरल 
 ोम टोगाो् ट�डम मास व पकक टोमकट� ्ा तपाोो्र क्  ैुलना (एलसी-एमएस) ्् ोई। उोनय �वाधाय ्् उ�ैा और 
तन क्  इशटैम मालाय पर �व्भतन  ाोोा्म् मापउंडय ्ा  भाव क् तन�ा ्नपोॉजट �डजाइन (आरएसएम) और 
नरव पांस सो� स मक ोडालटजी (सीसीडी) इश टैम ॉव  ैाय क्  अत ै ोाै  सीााैा सक अध ाान �्ाा ोाा। 
वीएएलएलएमईएसएोा ्ो पीेान ्् समा,माता क्  ोीराव ्् सीमा, डाइनक्म् ्ल नाानरट� र�ज, ोु्ां्  क्  
 नधाार्, संवधान ्ार् और नर्वर� क्  मामलक म� मात ा �्ाा ोाा और 0.011-0.219 न नोगा./एमएल, 0.035-0.723 
न नोगा./एमएल, (आर2 0.992-0.999), (40-56), (80-106%)  मश: वकल  ाा पााी ोई।  जस डीएलएलएमईएसएोा 
�वाध ्ो-इश टैम ॉव  ैाय क्  ैीै मात ा �्ाा ोाा ैो पैा लोानक ्् सीमा, माता क्  ोीराव्् सीमा, डाइनक् म् 
्ल नाानरट� र�ज, ोु्ां् क्   नधाार्, सवंधान, ्ार् और  नश ् षा्  नर्वर� 0.025-0.377 न नो गा./एमएल, 0.083-
1.256 न नो गा./एमएल, 0.100-1000 न नोगा./एमएल,  आर2

ए. असाैी, जी.एन. वी. स्ानाराा्, डी. क् . पटकल. जरनल ऑो  ोमकटागाफ़् ए, 2017, 1513: 157-171.  

 = 0.9 9 2 9 0 99, (35-49), 69-98%)   मशन पााी ोई।  
इंटर डक और इंटाडक ्् सट�् ो्ना   ैशै सापक� मान् �वेलन  %)आरएसडी (क्  ीप म� ्् ोई और 
वीएएलएलएमई-एसएोा और डीएलएलएमई -एसएोा �वाधाय क्  ्लए ाी 15% पााी ोई। इन उोनय ी� �वाधाय 
्ो नउ� क्  नमानय म� मलट�कलास एनालाइटस क्   नधाार् क्  ्लए सोलैापावा्  तपाोो �्ाा ोाा। स्ाापन 
 � ाा ाी इंाोै ्रैी ी  �् पााावर्ीा नमानय ्् ोु्वृा  नांत् क्  ्लए वीएएलएलएमई -एसएोा  �वाध 
�व्वसनीा और ताेै ी , ॉजसमक पााावर् अनु ा् ल  नमाना  ैाार� ै्नी् ्ा तपाोो �्ाा जाैा ी ।  

 

पषाल�  ्आ ्वान और य्ायसध जो�ख   लूधा ंन 
मनुशा औषाधाय और पााा वर् क्  माधाम सक ्ई रसाानय क्  सं प् ा  म� आैा ी । औषाधाय और रसाा न् 
एकसपोजर क्  मानव ववाववा पर जो�लम ्ो समझनक क्  ्लए ाी समझना आव्ा् ी  �् ाक जीनोसााो ट्  ् सक 
सामाता ्ो्श््ा  � ााां ्ो  भा�वै ्र स्ैक ीग और  ॉजससक �वषाकै पनर्ाम ीो स्ैक ीग। तचे  ापाट 
जीनो्म् व ्न क्  आोमन नक ज �व्  ्ा्लाय म� ज़ीनोसााो टकस क्   भाव ्ो समझनक म� ्ाो् अाध् 
संभावनाएं प उा ्् ीग। इस क्  अलावा, इन जीनो्म् एसकज ्ो  जीनोसााो ट् एकसपोजर क्  ीवैा�र क्  ीप म� 
तपाोो ्रनक ्् संभावना ीुई ी , ॉजस्ो ए् पर��्  � ाा क्  ीप म� �वषाकैैा सं संधी लैरक ्् पीेान क्  
्लए तपाोो �्ाा जा स्ैा ी । इस समाी ्ा त उक्ा ज �व् संोोन क्  �व्भतन वैरय पर रसाानय और अता 
पााावर्ीा ैनावय क्   भावय ्ा व्ान ्रना, अनुमा नै ्रनक क्  ्लए ए्  ्ाल� जीव �व�ान दॉशट्ो् ्ो लाोा 
्रना और  मुल घटनाां ्् पीेान ्रना ी  जो   ै ा् ल ववाववा पनर्ामय ्् ार अगसर ीो स्ैक ीग। समाी 
्ा त उक्ा रसाानय और ैनावय ्ा ज �व्  ्ा्लाय पर अधाान ्रना,  आ्�व् अ्भवाॉकै म� पनरवैानय ्् 
 नोरानी ्रना, पारंपनर् �वष लक प रामीटरय ्ो धाान म� रलैक ीुए �व्शशट �वषाकैैा ्् ए् ांतवै ्समझ  ारै 
्रनक क्  ्लए डकटा ्ो ए्््ृै ्रना और आ�लर्ार इन �वष ल�   ै� ााां ्् भ�वशावा्ी ्रनक क्  ्लए 
समुाेै सााोमा ा् र �व््सै और माता ्रना ी । �वषाकैैा्म् माो� और डकटा �व्लकष् तप्र्य ्् पीेान क्  
माधाम सक ए् ए्््ृै तांेक ्ा �व्ास, मानव ववाववा और पााावर् पर रसाानय क्    ै ा् ल  भावय और अता 
ैनावय ्ो समझनक क्  समग  ाास ्ा ए् अ्भतन अंो ी । पााा वर् रसाान क्    ै ा् ल  भावय ्ा मालाां न् 
्रनक क्  ्लए �वाधाय क्  �व्ास, मालाां् न और इन क्   ाोो पर �वशकष धाान  उाा जाएोा। इस म� समॉतवै 
पर��् र्नी ैाय क्  �व्ास और मालाां्न ्ो भी शा्मल �्ाा जाएोा जो सभी  जा ैाय क्  ैनावपा्ा  � ाा 
क्  ैीै ीोनक  वाल� सभी  ्ार ्् �वषाकैैाां ्ा व्ान ्र� और ए्  जा ै म� �वषाकैजता   ै� ााां क्  

ीमारक  ारै �ान ्ा तपाोो अता  जा ैाय म� इसी  ्ार क्  एज�टय ्् ्ााावाी� ्् ॉव  ै क्  सारक म� 
भ�वशावा्ी ्रनक क्  ्लए ्र�। समाी  वारा संसोाधै �्ए ोए मु उक ीग: (i)  रसाानय और ैनावय  वारा त्पतन 
ज �व्  ्ा्लाय पर �व्ारय ्ा अधाान ्रना; (ii) आ्�व् अ्भवाॉकै और पारंपनर् �वषाकैैा मान्य म� 
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पनरवैान ््  नोरानी और �व्शशट �वषाकैैा ्् ए् ैं�त्् समझ  ारै ्रनक क्  ्लए डकटा ्ो ए्््ृै ्रना 
और (iii) �वषाकैैापा्ा   ै� ााां ्् भ�वशावा्ी क्  ्लए सााोमा ा् र �व््सै और माता ्रना। 
 
जापानी एनसकफलाइेटस ्ाधरस संक ष प�रषा य्मप  क ोर� ल्न�ग और  ोल�नएयटरकस अ्रोध  
्ोल�नॉजा्   ्ाल� ्् वम ृै और सीलनक म� ए् मी्वपा्ा भा्म्ा ी । जापानी एतसकोलाइ टस (जकई) म� असामाता 
सं�ाना्म् और वावीानर् पनरवैान �ाै ीग, लक�्न तन क्  आधार ्ा वााप् मालाां्न नी�ं �्ाा ोाा ी । इस 
अधाान म�, ीम मकमोर� और सीलनक ्् जान्ार� और इस क्  ए्स टल ्ोल�नएवटरकस (एसीएेई) ्् ो ै�वाध क्  
मधा संसंध ्ो सैा रीक ीगI जकई वाारस ्् संखाा और जकई क्  ाेीा मटडल म�  ीवटोप  ोलटॉज्ल अवलो्न इस्् 
पुॉशट ्रैक ीग। �ववटार ाेीय म� 3×106

पी.एस.  ेुीान,  वी. क् .  लतना, जक. ््लैा, ाा. क् .  ्मशा.  मो्ल्ुलर ताारोसटालटजी, 2017, 54: 4705-4715. 

 पीएोाा / ्मल� ल�टर जकई वाारस इंटासकरकसलल� 12 व�  उन पर इनो्ुलकटकड 
�्ए ोए। मकमोर� और सीलनक ्ा पर��् ट�्ा्र् (डीपीआई) क्  10, 33, और 48  उनय क्  साउ स� ा और 
 नॉश ा पनरीार पर��्य  वारा �्ाा ोाा। 10, 33, और 48 डीपीआई एसीएेई ो ै�वाध क्  साउ, जापानी 
एतसकोलाइ टस वाारस (जकईवी) ्् सखंाा और  ीवटोप  ोलटॉज्ल पनरवैानय ्ा अधाान ।ंटल ्टट�कस,   लकमस, 
्मड कन, सकनरस लम और  ीरपो  ् नपस म� �्ाा ोाा। मकमोर� म� मी्वपा्ा ीा न और 10 डीपीआई पर सीलनक ्् 
वजी सक स� ा डीएनपीआई सक 48 डीपीआई स� ा पनरीार पर��्  वारा सुधार शुी ीुआ।  नॉश ा पनरीार पर��् 
नक  नांत्य क्  मु्ासलक पीलक,  �वैीा और ैीसरक   ैधार्  उन पर��् पर अाधगी् ्् ैुलना म�   ैधार् 
पर��् क्  ीवैां रै् �वलंस क्  समा म� ्मी उकली। एसीएेई अवरोध  ीरपो  ् नपस, ।ंटल ्टट�कस और सकनरस लम 
म� 10 डीपीआई पर  अाध् ाेॉतीै  ा। ीालां�्, एसीएेई ो ै�वाध नक 33 डीपीआई सक 48 डीपीआई म� सुधार शुी 
�्ाा  ा।   लमस और मधा मॉवैश् म� एसीएेई ो ै�वाध 10 डीपीआई और 33 डीपीआई पर स� ा सेाव 
पर��ा सक संसंाधै ी ।  ीवटोप  ोलटॉज्ल अधाान नक 10 और डीपीआई ्् ैुलना म� 33 और 48 म� सुधार ्ा भी 
लुलासा �्ाा। वैामान अधाान ��्् वम ृै और सीलनक ्् ीा न ्ो उशााैा ी  जो एसीएेई म� ्मी, जकईवी ्् 
संखाा और जकईवी सं ्मै ाेीय क्  �व्भतन मॉवैश् �कतय म� � ै क्  सा  जुड़ी ी । 

 
लमैबॉा-साइहालोथीन  ा जन  पू्क एकसपोज़र, चूहय  क  य  ् त  ् ास  ो खराब  रता है: ेहरपो ैमपस  � अनतनकतनी 
सं क त  क  बा् पक�रत एनए ॉीए �रसकरटर  � भू�  ा 
वैामान अधाान म� ल नलडा-साइीालोा न (एलसीट�) क्  जतम-पावा एकसपोज़र ्ा  भाव एनएमडीए नरसकरटसा क्  
�व्ास एवं  ीरपो  ् नपस म� संसंाधै पोवट-साइनकॉरट् ्स�नल पर मालाां्न �्ाा ोाा। सामाता ाेीय क्  मु्ासलक, 
जतम क्  22  उन तपरांै क्  ाेीय (पीडी 22) पर एलसीट� (1 और 3 ्मल�गाम / �्गा शर�र ्ा वजन) क्  सामनक 

ाेीय क्   ीरपो  ् नपस म� [3 एे] -एम क्  801 क्  संधन म� ्मी, ॉजसक �ाै एनएमडीए नरसकरटसा क्  ीप म� उकली ोाी। 
इस क्  सा  संोै, एमआरएनए म� ाोरावट और एनएमडीए क्  एनआर 1 और एनआर 2 सी ससाा नटस ््  ोट�न 
्् अ्भवाॉकै पीडी 22 पर एलसीट� (1 और 3 ्मल�गाम / �्गा शर�र ्ा वजन) क्  ्लए सामनक आनक वाल� ाेीय 
म� वपशट ी । एमआरएनए म� एनएमडीए नरसकरटसा क्  एनआर 2 ए ससाा नट क्   ोट�न ्् अ्भवाॉकै म� ्ोई 
पनरवैान नी�ं ीुआ। एलसीट� (1 और 3 ्मल�गाम / �्गा शर�र ्ा वजन) क्  ्लए  सवपावा जो�लम नक स्ारा्म् 
 नााम्य (पीएसडी 95 , पीईआर क्  1/2, क् म्ाइनकज 2 अलोा और पीसीईआरसी) ्् अ्भवाॉकै म� ्मी ्् और 
एनएमडीए नरसकरटर क्  सा  जुड़क न्ारा्म्  नााम्य (सीडी क्  5 और सीएनजीएपी) ्् अ्भवाॉकै म� व ृाध ीुई। 
पीडी 22 एकसपोज़र पर  ीरपो  ् नपस ्् सीलनक और ाेीय ्् वम ृै म�  नांत् क्  मु्ासलक पीडी 45 पर मधाम 
लुरा् (1 ्मल�गाम / �्गा क्  शर�र क्  वजन) पर ्मी तजाोर ीुई I तचे लुरा् (3 ्मल�गाम / �्गा शर�र क्  
वजन) पर एलसीट� क्  संप ा्  म� आनक वालक ाेीय म� ताारो�सीक�वारल पनरवैान जार� रीक। पीडी 22 और पीडी 45 पर 
्म लुरा् (0.5 ्मल�गाम / �्गा शर�र ्ा वजन) पर ाेीय क्  �व्ास क्  उुरान �्सी ताारो�सीक�वार एंडपटइंट म� 
्ोई पनरवैान नी�ं ीुआ। पनर्ाम उशाा कै ीग �् एनएमडीए नरसकरटरय म� एलसीट� क्  जतम क्  समा क्  जो�लम ीोनक 
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वालक पनरवैान म� ाेीय क्  �व्ास क्  ्लए सीलनक और वम ृै क्  सा  जुड़ा अनु ्म् सं क् ै ्ो  भा�वै �्ाा जा 
स्ैा ी । 
वाई. क् . धानराा, पी.शीवावैव, आर. क् . शुकला, आर.ोुरैा,  डी.्सीं,  डी.परमार,  ए. सी. पंै, वी. क् .  लतना.  
ताारोटाॉकस्ोलाजी, 2017, 62: 80-91. 
 
चूहय  क   ापकस य्ाधकट   � आस�्न -पक�रत ॉोपा� निजक  �सगन�लगं  � ब्ला्य  � बीॉीएनएफ / ॉीएआरपीपी 32 / 
सीआरबी  क   ोॉुलकयन द्ारा  कधूक� न  ा सुरता�   पभा्   
इससक पीलक, आस� न्  कनरै डोपामाइन (डीए) म� ्कााा् मन ्् सुर�ा्म् भा्म्ा ्ा ्ापास वटाएटम म� डी 2 
नरसकरटर �डसोंकशन ्ा  उशान ीमारक  वारा  �्ाा ोाा ी  I वैामान, अधाान म� ्ापास वट टम म� आस� न् 
एकसपोजर क्  ्ार् डोपा्मनॉजा्  ्स�न्लों म� पनरवैान सक जुड़क आ्�व् ैं त ्ो समझनक  और ्कााा् मन ्् 
सुर�ा्म्  भाव्ानरैा ्ा आ्लन ्रनक क्  ्लए धाान �्  नै �्ाा ोाा ी । ाेीक म� आस� न् (20 ्मल�गाम/ 
�्गा शर�र ्ा वजन, 28  उनय क्  ्लए) ्ा एकसपोजर �्ाा ोाा I ॉजस क्  ्ार् सामाता ाेीय क्  मु्ासलक डीएट� 
्् अ्भवाॉकै पर ्ोई  भाव नी�ं उकला ोाा  ा जस�्  ोट�न-टाारो्सन ीाइडटकसीलकज़ और वीएमएट� 2 ्् 
अ्भवाॉकै ्म ीुाी। पी क् ए, पीडीएआरपीपी 32 ( कस 34), और पीपी 1 α ्् अ्भवाॉकै म� सउलाव सक जुड़क डीए-
डी 2 नरसकरटसा ्् अ्भवाॉकै म� ए् मी्वपा्ा ्मी आस� न् जो�लम म� वपशट ी । ्ापास य्ाधकट  म� 
सीडीएनएो और पीजीएस क्  3 सी ्् अ्भवाॉकै आस� न् सक एकसपोज ीुए ाेीक म� ्म ीुाी।  कधूक� न (100 
्मल�गाम/�्गा शर�र ्ा वजन, 28  उनय क्  ्लए) क्  सा , तपेार डीए-डी 2 नरसकरटसा, पी क् ए, पीडीएआरपीपी 32, 
पीसीईआरसी, और पीपीपी 1 अलोा ्् अ्भवाॉकै म� आस� न्  कनरै सउलाव ्् र�ा क्  ्लए ीुआ।  कधूक� न ्् 
ताारो ोटकॉकटव  भाव्ानरैा संभवैन इस्् एंट�ऑकसीड�ट �मैा ्ो ॉजनमकउार ोीराैी ी  जो �् आराएस और 
एपोरटो्सस ्ो संशोाधै ्र क्  आस� न्  कनरै माइटो्ां�डाल �डसोंकशन ्ो संरर�ै ्रैी ी । ्रकाा्मन  वारा 
्ापास य्ाधकट  म� सीडीएनएो और पीजीएस क्  3 सी ्् अ्भवाॉकै म� मटााालकशन आस� न्  कनरै डोप्मनॉजा्  
�डसोंकशन म� ताारोनल सवाा इवल पा वक  क्  मी्व ्ो उशाा ीै ी ।  उलेवप साै ाी ी  �्  कधूक� न ्ो ्ापास 
य्ाधकट  म� आस� न् सक  कनरै मालभाै पनरवैानय ्् र�ा क्  ्लए भी तृरउााी पााा ोाा  ा। पनर्ाम उशाा कै ीग 
�् ्रकाा्मन सीडीएनएो / डीएआरपीपी 32 / सीआरसी ्ो आस� न् सक  कनरै सउलावय म� सउलैा ी , जो ाेीक 
्ापास वट टमकट म� डोपा्मनॉजा्  ्स�न्लों म� ी । 
7पी. शीवावैव, वाई. धानराा, आर. ोुरैा, आर. क् . शुकला, आर.एस. ााउव, एे.एन.  �ववकउ�, ए.सी. पंै, वी. क् . 
लतना. मो्ल्ुलर ताारोसााोलटजी,
 

 2016, डीाआई: 10.1007/एस 12035-016-0288- 

ॉीफक र��सएयन miRNA पोराइल  � नाट �ध प�र्तकन लाती है, जहा ं ॉाइसर  � हा्न एसएएच-एसआई 5 ्ाई 
 ो�य ाओं  ो प्तरता  � े्या  � अलग  रती है 
माइ ोआरएनए (एमआईआरएनए) डाइसर ्् इंडोनुॉकलएस ो ै�वाध,  वारा त्पतन ीोैक ीग जो �् ए् 
आईआरएनए ्ो तन क्  लला सीकवकतसककस पर लोड ्रनक म� भी मउउ ्रैी ी |एसएे-एसवाई5वाई , ए् मानव 
ताारोललावटोमा और ताारोडकवकलपमकतट ्ा ए् सकलुलर मटडल, लोाैार ताारोडकजकनकरक टव �व्ार सक संसंाधै जीन ्ो  
�व्भतन ज �व् पर वैर (डीएनए, आरएनए, और  ोट�न) पर  वाकै ्रैा ी | एसएे-एसवाई5वाई ्ो्श्ाां  ्ा 
तपाोो ्र क्  ीमनक डाइसर और ताारटनल �ड।� ्शएशन म� एमआईआरएनए ्् भा्म्ा ्ा अधाान �्ाा ी , ॉजसमक 
पी53 ्् लोज ्् जो �् जीन एकस कशन और �ड।� ्शएशन -  कनरै इंडकशन ऑफ़ एमआईआरएनए ्ा मावटर 
रकोुलकटर ी  | कनट�्ंो डातन डाइसर जीन एसएे-एसवाई5वाई ्ो्श्ाां  ्ो सक नस�स  म� लक जाैा ी , जो मॉवैश् 
क्  �व्ास म�  डाइसर ्ा आव्ा् भा्म्ा ्ा सं् क ै उकैक ीग | रक टनोइ् ए्सड (आरए) ाा आरए + मॉवैश्-

वाु्पतन ताारोटो�ो्  वारा ्ो्श्ाां ्ार् (सीडीएनएफ़)  वारा  एसएे-एसवाई5वाई ्ो्श्ाां  ्ा �ड।� ्शएशन 
�लोसल ऍमआईआरएनए म�   नाट््ा पनरवैान लाैा ी | पार� ैरी सक एसएे-एसवाई5वाई ्ो्श्ाां  ्ा 
�ड।� ्शएशन (5  उन आरए 3- उन सीडीएनएो क्  साउ) मी्वपा्ा ैरी सक 77अपरकोुलकटकड  और 17 डाऊनरकोुलकटकड 
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ऍमआईआरइनए ्् अ्भवाॉकै लाैा ी | एसएे-एसवाई5वाई ्ो्श्ाां  म� आरए एकसपोजर क्  साउ अाध्ैम 
व ृाध एमआईआर-193-5पी, एमआईआर-199a-5पी , एमआईआर-192, एमआईआर-145,एमआईआर-28-5पी , 
एमआईआर -29 सी, और एमआईआर -222्् अ्भवाॉकै मक उकला ोाा जस�्आरए + सीडीएनएो एकसपोजर क्  
साउ एमआईआर-193-5 पी, एमआईआर -146, एमआईआर -21, एमआईआर-199-5पी, एमआईआर-153, एमआईआर 
-29 सी, और एमआईआर -222 ्् अ्भवाॉकै म� उकला ोाा|  �ड।� ्शए टों एसएे-एसवाई5वाई ्ो्श्ाां  म� पी 
53 ्् लोज ्र क्  ीमनक उकला �् एमआईआर -222,एमआईआर -192, और एमआईआर -145 पी 53   पर  नभार 
्रैा ी  जस�् एमआईआर -193 ए -5पी, एमआईआर -199 -5 पी, एमआईआर -146, एमआईआर -21, 
एमआईआर -153, और एमआईआर -29 सी पी 53 ववैंत ी |  नश्षा म�, ीमनक ाी उकला ्् डाइसर जीन क्  ्मी 
सक  �ड।� ्शए टों सकलस सक नस�स ्् ार जाैा ी , और  �ड।� ्शए टों एसएे-एसवाई5वाई ्ो्श्ाां  ्ो पनरपकव 
ताारटतस क्   ोट�न वैरय म� पनरवैान क्  सा  सामना ्रनक क्  ्लए पी53 ्् व ृाध ्् ज़ीरै ीोैी ी | 
ए. जुीर�, ट�. ्सीं, ए. पामडका, पी.  ्सीं, एन. ्सीं, ए. क् . शीवावैव, ए.सी. पंै,  डी. परमार, एस. ााउव. 
मो्लकाुलर ताारोसााोलाजी , 2017, 54: 4986-4995. 
 
साइकलोओकसीजीनकस -2  ाइकोिगलअल स�कधष - धधयतता सूजन और रकसीॉके ट् तना्  ो ्न �्य क्ता है जो 
जयता पक�रत पा� क नसन वाााध  � आंत�र  एपरटो�सस  क  �लए अनषी होता है  
जवैा )जीएन (  कनरै नाइगयवटााकटल डोपा्मनॉजा्  ताारोडीजकनकरकशन म� साजन  न्ााा् ी , ीाला�ं् इसमक 
साइकलोाॉकसजकनकज -2 )्टकस -2 (्ा ाोोउान अभी ै् �ाै नी�ं ी । वैामान अधाान ्ा त उक्ा जवैा  कनरै 
पा� �् ्सन वाााध  म� ्टकस -2 ्् भा्म्ा और माइ ोॉ�लअल स� ा् क्  सा  इस क्  सीाोो ्् लोज ्रना ी । 
नर �ववटार ाेीय ्ो 2-12 सरैाी क्  ्लए सं संाधै  नां त्य क्  सा  जवैा सलोक ट )20 ्मल�गाम  /�्गा ( इंटा 
पकनरटो नाल )आईपी (  उाा ोाा। ्ुछ सकटय म�, जंैुां ्ो ए् ्टकस अवरोध्, सकलक्ोॉकसस (सीएकससी, 20 

्मल�गाम  /�्गा , आई पी   ( उाा ोाा।   नोोवटााटल ताारो�डजकनकरकशन क्  साे्, ऑॉकसडक टव ैनाव, साजन और 
एपोरटो्सस जानवरय  / नोोवटााटल  टशा म� मापा ोाा। सीएकस -2 ्् अ्भवाॉकै म� जवैा नक समा-आधानरै 
व ृाध  कनरै ्् जस�् सीाएकस -1 अ्भवाॉकै  नरवै  ी। जवैा नक ताारो�सीक�वारल ो ै�वाधाय ्ो ्म 
�्ाा, सा  ी� वटााकटल  डोपामाइन ्ंट�ट, टाइरोसकन ीाइडटकसीलकज़ )ट�एे (अ्भवाॉकै और डोपा्मनॉजा्  ताारटतस 
्् सखंाा म� भी ्मी ््। ऑकसीडक टव ैनाव, माइ ोॉ�लअल स� ा्, माइ ोॉ�लाल सकल ्् सैी मा ा् र -सीडी 

11 सी ्् अ्भवाॉकै , साइटो ोम सी नरीाई, क् सपकज  -9  /3 स� ा्, ट�एनएो-α, आईएल -1 सीा और आईएल -
6 और सीसीएल - 2-जुड़क  ोट�न एकस )स कस (साइटोसोल सक माईटो्ाॉ�डाा क्  व ानातैर् ्ो जवैा इलाज समाी 

म�  कनरै �्ाा ोाा  ा, सी सकल ्लोंोमा -2 )सीसीएल -2 (्् अ्भवाॉकै ्ो ्म �्ाा ोाा  ा। सीएकससी ्ाो् 
सीएनएकस -2 अ्भवाॉकै म� जवैा  कनरै और पुनन सीाल ट�एे अ्भवाॉकै, डोपामाइन सामगी, साजन 

साइटो्ाइन क्  वैर और सामाता ॉव  ै ्् ार ताारो�सीक�वारल अनु ्मै ीुए। इस क्  अलावा, सीएकससी नक 
माइ ोॉ�लाल एॉकटवकशन, ऑकसीडक टव ैनाव और एपोपो ट् मा ा् रय ्ो सामाता वैरय क्  मु्ासलक जवैा एकवपोवड 
म�  कनरै �्ाा। इस  ्ार अधाान क्  पनर्ाम  उलाैक ीग �् ्टकस -2 सालमउश� स� ा् ्ो  कनरै ्रैा ी  जो 
भड़्ाऊ मधाव य ्् नरीाई ्ो त कृॉजै ्रैा ी , जो सार� -सार� सक ऑकसीडक टव ैनाव और आंैनर् एपोटटा्सस क्  
्ार् ीोैा ी , जो जवैा  कनरै पा� �् संस वाााध म� डोपा्मनॉजा्  ताारोडीजकनकरकशन क्  ्लए अग्ी ीोैा ी ।  
ए. क् . ेुीान, एन. ्मता, डी. क् . पटकल,सी. ्सीं. मो्ल्ुलर ताारोसटालटजी, 2017, डीाआई: 10.1007 /एस 
12035-017-0455 – 0. 
 
 ान् गभकनाल रकत  ीसकन ाई ल यटक   ो�य ाओं  ा नधूरो्े�फ   ार   धध्त� नधूरेनल लॉफर��सएयन, और 
 ् ासा�   नधूरोटेिकस�सट�  ा आ लन  रनक  क  �लए इन � पधोजधता 
वटकम ्ो्श्ाां ्् रलाॉवट्सट� और �व्ास �मैा अस �डो�रक टव �व्ारय ्ो पुनव ाा�पै ्रनक क्  ्लए ए् 
तपाोोी तप्र् क्  ीप म� व ा�पै ्् ोई ी । मानव  ीसकन ाई ल वटकम सकल (एेएमएससी) ्् र �ल्ैा भकउभाव 
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इन क्  ए�डपोजक न्, ्ोनडोजक न्, ाॉवटाोजक न् और ताारोनल तप ्ारय म�  उ्शाै  �्ाा ोाा ी । ताारटनल 
तप ्ारय म� एेएमएससी ्ो अंैर ्रनक ्् �मैा क्  ्लए जीनोसााो टकस ज सक डककस मक ासोन, इंसु्लन, 
आईसोसु टल 1-मक ाइल एकसा न और रक टनोइ् ए्सड ्् तपाोाोैा नरपोटा ोई ी । लक�्न, त उक्ा क्  ्लए 
व ानीा ताारोटट�ो् ्ार्-ैं�त्ा �व्ास ्ार् (एनजीएो) ््  ाोजाैा ्ा पैा नी�ं लोााा ोाा ी । इस 
 ्ार, वैामान जां  े एे एमएससी क्  एन.जी.एो.  कनरै ताारोनल इफ़क कट ्ा अधाान ्रनक  क्  ्लए ्् ोई। 
अलोाव क्  साउ, एेआईएमएससी क्  शु ाध्र् और ल�् व्ान ्ो एनजीएो (50 एनजी/एमएल) क्  ैीै 
ताारटनल तप ्ारय म� अंैर ्रनक ्् अनुम ै उ� ोई। एनजीएो क्  �व्भतन सांन्य पर, ताारटनल  नमााैाां ्ा 
�व्लकष् एमआरएनए और  ोट�न उोनय वैरय पर �्ाा ोाा। एनजीएो क्  सं प् ा  म� आनक  वाल� ्ो्श्ाां  म�  
ताारटनल मा ा् रय म�  ्म् व ृाध  उलााी पड़ी जो ्ो्श्ाां ्ो प ृ् ्भतनैा क्  समा म� लर�ै ीुाी।  मा ा् रय 
्् अ्भवाॉकै ््  भाावीैा ्भतनैा क्   उन 4 म� अाध्ैम  ी। एनजीएो 50 एनजी / एमएल पर एे 
एमएससी क्  ताारोनल तप ्ारय म� ताारटनल �डोर�्सएशन ्ो  कनरै ्रनक क्  ्लए पााा ोाा।  
एस. जीाज,  डी. ्ुमार, ए. ्ुमार, सी.एस. राजपुरो ीै, एस. ्सीं, ए. शीवावैव, ए. पामडका, ए.सी. पंै.  
सााो क् ्म्ल एंड सााो�फ़ॉज्ल  नरसेा  ्नाान क् शतस, 2017, 482: 961-967. 
 
 ान् �्चा  ो�य ाओं पर एंटबएंट धू्ीबी एकसपोजर फोटोस��सटाइजॉ � ताइल पाराबकन  क यपकस आ��त  ागक  क  
ज�रधक एपोरटो�सस लाती है 
्म ाइल पारासकन (एमपी), फ़ामाावाा ट्ल, ोा ड और ्टवमक ट् त्पाउय म� ए् वााप् ीप सक इवैकमाल �्ाा जानक 
वाला पनरर�् ी । एंटबएंट परासगोनी �व�्र् क्  ैीै इस्् आ्�व् ैंत ्ो अभी ै् अचछ  ैरी सक समझा 
नी� ंोाा ी । ीमनक एंटबएंट ाावीसी (0.6 मकोावाट / सकमी 2) ैीवैा क्  मधा ्म ाइल पारासकन क्  ोोटोसकतसीटाइॉजंो 
ैंत ्् जांे ्् ीग। ्म ाइल पारासकन ्ा एमट�ट� और एनआराा एसक  वारा मानव क् रा टनोसाइट सकल लाइन (ी ्ाट) 
्् सकल वावीाााै ा म� लुरा् पर  नभार घट्  उलााा। इस अधाान म� ई.्ोलाई ्लेर म� ाावीसी �व�्र�्ै 
्म ाइल पारासकन ्् रोोा्ुरोधी ो ै�वाध म� 40% ्मी उकली ोई। ोोटोसकतसीटाइजड एमपी (25 ्मल�गाम / 
एमएल) म� मी्वपा्ा ीप सक ्ल�पड पकरोकसाइडकशन, इंटासकलाुलर आराएस पी � और माइटो्टॉतडाल �झलल� 
ए्ागैा साधन ्ो स ाैा ीग। सीए नरल�ज सक वपशट मधाव  ैनाव म� लाईसोसोमल �झलल� अलंडैा और 
एंडोरलाॉवम् रक ट्ुलम (ईआर) क्  ्म ाइल पारासकन  कनरै ीा न ्म ाइल पारासकन ्् ोोटोटटॉकस्सट� नक परमा्ु 
�वलंडन, ोटवोक  टडाइलसकनरन टांसलो क् शन, 30% पांछ डीएनए और माइ ोतााकल�आई ोोन ्ो  उलााा । अधाान नक 
सककस, एपीएो -1, साइटो ोम सी और  ् वपकज-3 क्  अपगकड क्  माधाम सक माइटो्टॉतडाा मधाव  एपोरटो्सस  
 उलााा।   ् व कस -12 (2 ोनुा) क्  अपगकडकशन नक �वशकष ीप सक एपोरटो्सस म� ईआर ्् भा्म्ा  नभाई। �व्शशट 
्वपाज अवरोध्, जकड-वीएडी-एोएम क्  नक एपोरटो्सस म� क् वपकज  ् व क् ड माोा ्् भाोीउार� ्ो उशाााा। पनर्ाम सक 
सं क् ै ्मलैा ी  �् ोोटोसकतसी टव एमपी माइटो्टॉतडाा और ईआर क्  माधाम सक ऑकसीडक टव ैनाव मधाव ैा 
डीएनए � ै और एपोरटो्सस ्् ार जाैा ी । एमपी ीा न्ार्  भावय ्ा ्ार् सनैा ी  और मानव ्वेा क्  
्लए इस क्  उ�घा् ा्ल् संप ा्  ्वेा रोोय ्ो स ावा उक स्ैा ी । इस्लए, ्म ाइल पारासकन ्ो मानव सुर�ा क्  
्लए अता ोोटोसुरर�ै संर�्  वारा   ैव ा�पै �्ाा जाना ेा ीए। 
डी. उासक, डी. ेोपड़ा, जक. ्सीं, ए. क् . शीवावैव, एस. ्ुमार�, ए. वमाा, आर.एस. रक. ोा ड एंड  क् ्म्ल टोॉकस्ोलोजी, 
108: 171-185. 
 
लॉमबनं�त एॉकनो ा�सकनो ा एस क ओ्ी-3  ो�य ाओं  � साइट-सी, बाकस / बीसीएल-2  यपकस -3  ागक  क   ाधध  सक 
 ो�य ा भागध पर  पपर�न और पैिकलटककसल  ा �सनकिजकियट  पभा् 
�डनसगंा  ्ा ग् सर ेु ा सससक आम और घाै् सभी रोोय क्  सीे घाै् ी । ््मो करकपी आमैुर पर �डनसगंा  क्  
ग् सर क्  सभी ेर्य म� आव्ा् ीोैी ी  लक�्न उवाां  क्  ्ई उशु भाव ीग। ीम इस पनर्लपना ्रैक ीग �् 

प ॉकलटककसल (पीट�एकस) और ोाइटो क् ्म्ल �पपर�न (पीआईपी) क्  संाोजन तपेार ्ा तपाोो पीट�एकस लुरा् क्  



�वष�व�ान शोध प�त्ा 37(2) 2017 
 

सा -सा  �वषाकैैा ्ो ्म ्र स्ैा ी । एमट�ट� परल  वारा आईसीआर क्   नधाार् क्  साउ मानव �डनसगंा  
एडकनो्ा्सानोमाज एस क् ावी 3 सकल ्ा पीट�एकस -5 एनएम और पीआईपी -10 सुलममापी क्  सा  इलाज �्ाा 
ोाा। एस क् ावी-3 ्ो्श्ाां क्  लुरा् पर  नभार तपेार म� आईसीएआरट� और सीएनसीआरजी 5 एनएम-पीट�एकस 
क्  सं ाोजन और सकल वावीाााै ा परल म� 10 माइ ोन-पीआईपी क्  संाोजन म�  उलााा ोाा ी । पीट�एकस और 

पीआईपी   ै� ााशील ऑकसीजन  जा ैाय क्  संेा ्ो स ाैी ी  जो साउ म� जकसी-1 म� व ृाध और माईटोटक्र / 
डीएपीआई धंुधला म� लं�डै ना्भ् ीो जाैा ी ।  नांत् क्  मु्ासलक धाम क् ैु परल नक संाुकै इलाज ्ो्श्ाां म� 
पांछ क्  आ्ार ्ा 4.4 ोुना व ृाध  उलााा। पीट�एकस पीआईपी  तप-जी 1 ेर् म� सकल े  ्ो ाोर ैार ्रैा 
ी । साकस क्  इनाुनोसाइटो क् ्मवट�  नक लाल   ैउ�ॉरै ैीवैा म� व ृाध उकली, जस�् ीर�   ैउ�ॉरै म� ्मी आई। 
स कस / सीसीएल -2 अनुपाै म� व ृाध ीुई। साइरट-सी (3.4 ोुना) साकस (2.8 ोुना), ्वपकस -3 (3.6 ोुना) ज सक 
एपोरटो्सस  जीनय क्  मी्वपा्ा अपगकड ्ा पैा ेला  ा जस�् सीसीएल 2 एमआरएनए एकस कशन और  ोट�न 
एकस कशंस म� ्ोई पनरवैान नी�ं ीुआ। पीआईट� क्  सा  पीट�एकस ्ा संाोजन एसपीावी -3 ्ो्श्ाां म� 
सम ा्  और �वरोधी अपोरट� ट् जीन क्  मटााालकशन क्  माधाम सक ्सनकरॉजॉवट्  भाव प उा ्रैा ी  और 
पीट�एकस क्  �वषाकैैा और साइड इोक कट ्् भरपाई ्र स्ैा ी । 
एम. क् . पाल, एस.पी. ज सवार, ए. क् . शीवावैव, एस. ोोाल, ए.  �ववकउ�, ए. वमाा, जक ्सीं, ए. क् . पाो्, पी.एल. 
शंलवार, आर.एस. रक.  ाुरपीअन जरनल ऑो ोामा् ालजी,  2016, 791: 751-762. 
 
आस�्न  ए  अप-रकगुलकटकॉ बीए पी-2/ एसए एॉी-आधा�रत �रडधूसॉ बीॉीएनएफ/ट�आर क बी  �सगन�लगं  क   ाधध  
सक ेहरपो ैमपल नधूरोनल एपोरटो�सस और संवाना�  ता पर असर ॉालता है  
आस� न् नक  ीरपो  ् नपल ताारटनल नु्सान ्ो स ावा उकनक क्  सं�ाना्म् �व्ारय ्ो स ावा  उाा। ीालां�् 
आस� न्-मधाव ैा वालक सं�ाना्म् घाटक ्ो मधाव  सनानक वाल� ैंत ्म-�ाै ी । ाीां  ीमनक  पााा ी  �् 
आस� न् ्् पााावर् संसंधी  ासंाो् लुरा् क्  ्लए जी्ा जो�लम एपोरटो्सस म� व ृाध ीुई ी , जो क् सपकज-3 
स� ा्, पटल� (एडीपी-राइसोस) पोल�मरकज़ कल�वकज और ट्मानल डीाकसीतााॉकलाोटाइ�डल  टांसोक रकस डीााट�पी 
 न्-एंड लकस्लों ाेीक  ीरपो  ् नपल ताारटतस, एनााएन  वारा ाेॉहनै ी ।इन �ववो और इन �वटो अधाानय क्  
माधाम सक अपोपोपेार ैंत ्् जांे सक पैा ेला �् आस� न् नक  ीपो क् नपल ताारटतस म� स � सीएमपी-नरसकरटर 2 
(सीएमपीआर 2) और पी-वम ड 1/5 ्् सीााैा सक अॉव  मोरोोजकनक ट्   ोट�न -2 (सीएमपी 2) अ्भवाॉकै ्ो 
स ावा  उाा। ीमनक ैस जांे ्् �् सीएमपी 2 / वडाड ्स�नल ्ो  कनरै ताारोनल एपोरटो्सस  ववैंत ीप सक ाा 
आव्ा् अता मधावै� रावैक ीम मॉवैश्-वाु्पतन ताारोटट�ो् ्ार् (सीडीएनएफ़) ्् भाोीउार� पर �वेार ्र 
रीक ीग जो ताारोनल अॉवै्व ्ो स ावा उकैा ी । ीमनक सीडीएनएो- नभार ट ्सी ्स�न्लों क्  ए् आस� न्-
मधाव ैा �ी्न ्् पीेान ््, और पााा �् पुनन संाोज्-सीडीएनएो क्  सा  सी-तपेार नक सीडीएनएो/ 
ट�आर क् सी ्ो सीाल �्ाा और ताारोनल एपोरटो्सस ्ो ्म �्ाा। जांे ्रनक क्  ्लए �् काा सीएमपी 2/ 
एसएमएडी और सीडीएनएो/ट�आर क् सी माो� ्ो जोड़ा जा स्ैा ी , ीम न�ोीन ाा पुनन सांोज् सीडीएनएो क्  
सा  आस� न् ्ा सी-इलाज ्रैक ीग। ीमनक ए् नोाोन-मधाव ैा ्ा पुनव ाा�पै सीडीएनएो / ट�आर क् सी ्ा 
पैा लोााा, जस�् पुनन सांोज्-सीडीएनएो सीएमपी 2/एसएमएडी ्स�न्लों ्ो  भा�वै ्रनक म� �वोल रीा। 
इस क्  अलावा, ीमनक पााा �् ट�आर क् सी-इन ी�सटर, क्  252 ए, नोाोन  कनरै सुर�ा, आस� न्-इलाज वालक ताारटतस 
म� सीएमपी 2 / एसएमएडी -मधाव ैा वालक एपोरटो्सस क्  ्लए डातनवट�म सीडीएनएो /ट�आर क् सी ्म ्रनक ्् 
आव्ा्ैा ्ो सा�सै ्रैक ीग। ाी सं�ाना्म्  उशान क्  सा  ीमारक अवलो्न ्ो आोक स ाैक ीग, और आस� न्-

ाेीय म�  मशन  ्म् पनरीार और वाई-मकज़ पर��् क्  ्लए व ानांैर् �वलंसैा समा और सीलनक-मकमोर� �मैा 
्् नोाोन-मधाव ैा ्ा पैा ेलैा ी ।  
आर. पामडका, वी. राा, जक ्मशा, क् . मडंी,  आर. ्ुमार, एस. सं ाोपाधााा. टोॉकस्ोलोॉज्ल साइंसकज, 2017, 
159: 137-158. 
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