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CSIR-1ITR, 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.
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CSIR-1ITR RESEARCH HIGHLIGHTS
HTHISHR-AEHSANR HAHUTA IUATAT & FET IHTHY0T

Systems toxixicology and health risk assessment
yorrelt v 3R Farew few geaiwa

Stem Cells in Neurotoxicology/Developmental Neurotoxicology: current scenario and future
prospects

Stem cell biology has played a pivotal role in the field of disease modelling, regenerative medicine,
and tissue engineering. The scope of stem cell research has been further extended to address the
issues associated with toxicity and bio safety. However, its role in the field of neurotoxicity (NT)
and the emerging field of developmental neurotoxicity (DNT) is somewhat under represented and
needs thorough investigation. Several challenges have hindered the progress of NT and DNT
studies, and there is a dire need for human-specific high-throughput in vitro system(s) as a tool with
better predictivity, reliability, and reproducibility. The unique proliferation and pluripotency of stem
cells makes them a tremendous resource for human material, allowing the prediction of drug
toxicity and metabolic effects of chemicals. Recognizing the growing importance of NT and DNT
and the application of stem cell biology, in this review article, authors provide the diversified
approaches of stem cell research which can be effectively applied to the NT and DNT studies and
provide an update of the recent progress made so far. Authors further provide a futuristic approach
towards novel stem cell-based strategies for NT and DNT testing. They have further discussed the
current technologies, role of induced pluripotent stem cells, the application of three-dimensional
(3D) cultures and role of stem cell-derived organs in the NT and DNT studies.

Singh S, Srivastava A, Kumar V, Pandey A, Kumar D, Rajpurohit CS, Khanna VK, Yadav S, Pant
AB. Mol Neurobiol. 2016; 53(10):6938-6949.
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TH Qo SIg3fieroll o 9T Alsfeler, gadfs ffecar va fee SR & &7 & wh Ageayof
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JaTg &THCT JFd Se-fagr  urelr (fordl) & 3uehiui(gel) T TR HcAd ARl g A
RGBT & Igfada T9R v ggefed (CRACH) o 3¢ AWGEE @l § A
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Ibuprofen abates cypermethrin-induced expression of pro-inflammatory mediators and
mitogen-activated protein  kinases and averts the nigrostriatal dopaminergic
neurodegeneration

Cypermethrin induces oxidative stress, microglial activation, inflammation and apoptosis leading to
Parkinsonism in rats. While ibuprofen, a non-steroidal anti-inflammatory drug, relieves from
inflammation, its efficacy against cypermethrin-induced Parkinsonism has not yet been
investigated. The study aimed to explore the protective role of ibuprofen in cypermethrin-induced
Parkinsonism, an environmentally relevant model of Parkinson's disease (PD), along with its
underlying mechanism. Animals were treated with/without cypermethrin in the presence/absence of
ibuprofen. Behavioural, immuno-histochemical and biochemical parameters of Parkinsonism and
expression of pro-inflammatory and pro-apoptotic proteins along with mitogen-activated protein
kinases (MAPKs) were determined. Ibuprofen resisted cypermethrin-induced behavioural
impairments, striatal dopamine depletion, oxidative stress in the nigrostriatal tissues and loss of the
nigral dopamine producing cells and increase in microglial activation along with atypical expression
of pro-inflammatory and apoptotic proteins that include cyclooxygenase-2, tumour necrosis factor-
a, MAPKs (c-Jun N-terminal kinase, p38 and extracellular signal-regulated kinase), B cell
lymphoma 2-associated protein X, tumour suppressor protein p53, cytochrome ¢ and caspase-3 in
the nigrostriatal tissue. The results obtained thus demonstrate that ibuprofen lessens inflammation
and regulates MAPKSs expression thereby averts cypermethrin-induced Parkinsonism.

Singh A, Tripathi P, Prakash O, Singh MP. Mol Neurobiol. 2016; 53(10):6849-6858.
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Chronic cerebral hypoperfusion-induced impairment of AP clearance requires HB-EGF-
dependent sequential activation of HIF1a and MMP9

Chronic cerebral hypoperfusion (CCH) manifests Alzheimer's disease (AD) neuropathology,
marked by increased amyloid beta (AP). Besides, hypoxia stimulates Heparin-binding EGF-like
growth factor (HB-EGF) mRNA expression in the hippocampus. However, involvement of HB-
EGF in CCH-induced AP pathology remains unidentified. Here, using Bilateral Common Carotid
Artery Occlusion mouse model, authors explored the mechanism of HB-EGF regulated AP
induction in CCH. Authors found that HB-EGF inhibition suppressed, while exogenous-HB-EGF
triggered hippocampal AP, proving HB-EGF-dependent AP increase. Authors also detected that
HB-EGF affected the expression of primary A transporters, receptor for advanced glycation end-
products (RAGE) and lipoprotein receptor-related protein-1 (LRP-1), indicating impaired Ap
clearance across the blood-brain barrier (BBB). An HB-EGF-dependent loss in BBB integrity
supported impaired AP clearance. The effect of HB-EGF on Amyloid Precursor Protein pathway
was relatively insignificant, suggesting a lesser effect on AP generation. Delving into BBB
disruption mechanism demonstrated HB-EGF-mediated stimulation of Matrix metalloprotease-9
(MMP9), which affected BBB via HB-EGF-ectodomain shedding and epidermal growth factor
receptor activation. Examining the intersection of HB-EGF-regulated pathway and hypoxia
revealed HB-EGF-dependent increase in transcription factor, Hypoxia-inducible factor-lalpha
(HIF1a). Further, via binding to hypoxia-responsive elements in MMP9 gene, HIFla stimulated
MMP9 expression, and therefore appeared as a prominent intermediary in HB-EGF-induced BBB
damage. Overall, study reveals the essential role of HB-EGF in triggering CCH-mediated AP
accumulation. The proposed mechanism involves an HB-EGF-dependent HIFla increase,
generating MMP9 that stimulates soluble-HB-EGF/EGFR-induced BBB disintegration.
Consequently, CCH-mediated hippocampal RAGE and LRP-1 deregulation together with BBB
damage impair A transport and clearance where HB-EGF plays a pivotal role.

Ashok A, Rai NK, Raza W, Pandey R, Bandyopadhyay S. Neurobiol Dis. 2016; 95:179-93.
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Fori®m & vod-soiuw-3manRa &ifal  WfAarss NeeR W AR W TIE-SSiivt FT T87a
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T. 3720, Tel.ah. Y1, Seeg, Tof, 3N, UMS, TH. S, sqlarssiicen fGHFaT, 2016; 95: 179-
93.

Inflammation and B-cell lymphoma-2 associated X protein regulate zinc-induced apoptotic
degeneration of rat nigrostriatal dopaminergic neurons

Chauhan AK, Mittra N, Kumar V, Patel DK, Singh C. Mol Neurobiol. 2016; 53(8):5782-95.
Clinical evidences showing zinc (Zn) accumulation in the post-mortem brain of Parkinson's disease
(PD) patients and experimental studies on rodents chronically exposed to Zn suggested its role in
PD. While oxidative stress is implicated in Zn-induced neurodegeneration, roles of inflammation
and apoptosis in degeneration of the nigrostriatal dopaminergic neurons have yet been elusive. The
present study investigated the contribution of the nuclear factor kappa B (NF-xB), tumor necrosis
factor-alpha (TNF-a), interleukin-1p (IL-1p), and B-cell lymphoma 2 (Bcl-2) family proteins in Zn-
induced Parkinsonism. Male Wistar rats were treated with/without zinc sulfate (Zn; 20 mg/kg,
intraperitoneally), twice a week, for 2-12 weeks. In a few sets, animals were treated
intraperitoneally with a NF-kB inhibitor, pyrrolidine dithiocarbamate (PDTC; 100 mg/kg), a TNF-
a inhibitor, pentoxyfylline (PTX; 50 mg/kg), and an anti-inflammatory agent, dexamethasone
(DEX; 5 mg/kg), prior to Zn exposure along with respective controls. Zn caused neurobehavioral
impairments and reduction in dopamine and its metabolites, tyrosine hydroxylase (TH)-positive
neurons, catalase activity, and expression of TH, Bcl-2, and NOXA. On the contrary, Zn augmented
lipid peroxidation, activity of superoxide dismutase, expression of TNF-a, IL-1p, Bcl-xl, and p53-
upregulated modulator of apoptosis (PUMA), and translocation of NF-kB and Bax from the cytosol
to the nucleus and mitochondria, respectively, with concomitant increase in the mitochondrial
cytochrome c release and activation of procaspase-3 and -9. Pre-treatment with PTX, DEX, or
PDTC invariably ameliorated Zn-induced changes in behavioural and neurodegenerative indexes,
inflammatory mediators, and apoptosis. Results demonstrate that inflammation regulates Bax
expression that subsequently contributes to the nigrostriatal dopaminergic neurodegeneration.
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Peroxisome proliferator-activated receptors (PPARs) as therapeutic target in
neurodegenerative disorders

Peroxisome proliferator-activated receptors (PPARS) are nuclear receptors and they serve to be a
promising therapeutic target for several neurodegenerative disorders, which includes Parkinson
disease, Alzheimer's disease, Huntington disease and Amyotrophic Lateral Sclerosis. PPARS play
an important role in the downregulation of mitochondrial dysfunction, proteasomal dysfunction,
oxidative stress, and neuro-inflammation, which are the major causes of the pathogenesis of
neurodegenerative disorders. In this review, authors discuss about the role of PPARs as therapeutic
targets in neurodegenerative disorders. Several experimental approaches suggest potential
application of PPAR agonist as well as antagonist in the treatment of neurodegenerative disorders.
Several epidemiological studies found that the regular usage of PPAR activating non-steroidal anti-
inflammatory drugs is effective in decreasing the progression of neurodegenerative diseases
including PD and AD. Authors also reviewed the neuroprotective effects of PPAR agonists and
associated mechanism of action in several neurodegenerative disorders both in vitro as well as in
vivo animal models.



Agarwal S, Yadav A, Chaturvedi RK. Biochem Biophys Res Commun. 2016. pii: S0006-
291X(16)31298-0.
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ROS mediated crosstalk between endoplasmic reticulum and mitochondria by Phloxine B
under environmental UV irradiation

Phloxine B (PhB) is a most commonly used dye in cosmetic products throughout the world. It
shows an absorption in visible and ultraviolet radiations. PhB was photodegraded within 4h of UV
exposure. It generates reactive oxygen species (ROS) photochemically and intracellularly.
Photosensitized PhB caused dose dependent cell viability reduction of human keratinocyte cell line
(HaCaT) which was measured through MTT (75.4%) and NRU (77.3%) assays. It also induces cell
cycle arrest and DNA damage. Photosensitized PhB induces Ca(2+) release from endoplasmic
reticulum (ER). It causes the upregulation of ER stress marker genes ATF6 (1.79 fold) and CHOP
(1.93 fold) at transcription levels. The similar response of ATF6 (3.6 fold) and CHOP (2.38 fold)
proteins was recorded at translation levels. CHOP targeted the mitochondria and reduced the
mitochondrial membrane potential analyzed through JC-1 staining. It further increases Bax/Bcl2
ratio (3.58 fold) and promotes the release of cytochrome c, finally leads to caspase-dependent
apoptosis. Upregulation of APAF1 (1.79 fold) in PhB treated cells under UV B exposure supports
the mitochondrial-mediated apoptotic cell death. The results support the involvement of ER and
mitochondria in ROS mediated PhB phototoxicity. Therefore, the use of PhB in cosmetic products
may be deleterious to users during sunlight exposure.

Goyal S, Amar SK, Srivastav AK, Chopra D, Pal MK, Arjaria N, Ray RS. J Photochem Photobiol
B. 2016; 161:284-94.
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Dynamin-related protein 1 inhibition mitigates bisphenol A-mediated alterations in
mitochondrial dynamics and neural stem cell proliferation and differentiation

The regulatory dynamics of mitochondria comprises well orchestrated distribution and
mitochondrial turnover to maintain the mitochondrial circuitry and homeostasis inside the cells.
Several pieces of evidence suggested impaired mitochondrial dynamics and its association with the
pathogenesis of neurodegenerative disorders. Authors found that chronic exposure of synthetic
xenoestrogen bisphenol A (BPA), a component of consumer plastic products, impaired autophagy-
mediated mitochondrial turnover, leading to increased oxidative stress, mitochondrial
fragmentation, and apoptosis in hippocampal neural stem cells (NSCs). It also inhibited
hippocampal derived NSC proliferation and differentiation, as evident by the decreased number of
BrdU- and B-111 tubulin-positive cells. All these effects were reversed by the inhibition of oxidative
stress using N-acetyl cysteine. BPA up-regulated the levels of Drp-1 (dynamin-related protein 1)
and enhanced its mitochondrial translocation, with no effect on Fis-1, Mfn-1, Mfn-2, and Opa-1 in
vitro and in the hippocampus. Moreover, transmission electron microscopy studies suggested
increased mitochondrial fission and accumulation of fragmented mitochondria and decreased
elongated mitochondria in the hippocampus of the rat brain. Impaired mitochondrial dynamics by
BPA resulted in increased reactive oxygen species and malondialdehyde levels, disruption of
mitochondrial membrane potential, and ATP decline. Pharmacological (Mdivi-1) and genetic (Drp-
1siRNA) inhibition of Drp-1 reversed BPA-induced mitochondrial dysfunctions, fragmentation, and
apoptosis. Interestingly, BPA-mediated inhibitory effects on NSC proliferation and neuronal
differentiations were also mitigated by Drp-1 inhibition. On the other hand, Drp-1 inhibition
blocked BPA-mediated Drp-1 translocation, leading to decreased apoptosis of NSC. Overall, studies
implicate Drp-1 as a potential therapeutic target against BPA-mediated impaired mitochondrial
dynamics and neurodegeneration in the hippocampus.

Agarwal S, Yadav A, Tiwari SK, Seth B, Chauhan LK, Khare P, Ray RS, Chaturvedi RK. J Biol
Chem. 2016; 291(31):15923-39.
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Bisphenol-A mediated inhibition of hippocampal neurogenesis attenuated by curcumin via
canonical Wnt pathway

Bisphenol A (BPA) is an environmental xenoestrogenic endocrine disruptor, utilized for production
of consumer products, and exerts adverse effects on the developing nervous system. Recently,
authors found that BPA impairs the finely tuned dynamic processes of neurogenesis (generation of
new neurons) in the hippocampus of the developing rat brain. Curcumin is a natural polyphenolic
compound, which provides neuroprotection against various environmental neurotoxicants and in the
cellular and animal models of neurodegenerative disorders. Here, authors have assessed the
neuroprotective efficacy of curcumin against BPA-mediated reduced neurogenesis and the
underlying cellular and molecular mechanism(s). Both in vitro and in vivo studies showed that
curcumin protects against BPA-induced hippocampal neurotoxicity. Curcumin protects against
BPA-mediated reduced neural stem cells (NSC) proliferation and neuronal differentiation and



enhanced neurodegeneration. Curcumin also enhances the expression/levels of neurogenic and the
Wnt pathway genes/proteins, which were reduced due to BPA exposure in the hippocampus.
Curcumin-mediated neuroprotection against BPA-induced neurotoxicity involved activation of the
Wnt/B-catenin signaling pathway, which was confirmed by the use of Wnt specific activators (LiCl
and GSK-3p siRNA) and inhibitor (Dkk-1). BPA-mediated increased B-catenin phosphorylation,
decreased GSK-3B levels, and B-catenin nuclear translocation were significantly reversed by
curcumin, leading to enhanced neurogenesis. Curcumin-induced protective effects on neurogenesis
were blocked by Dkk-1 in NSC culture treated with BPA. Curcumin-mediated enhanced
neurogenesis was correlated well with improved learning and memory in BPA-treated rats. Overall,
results conclude that curcumin provides neuroprotection against BPA-mediated impaired
neurogenesis via activation of the Wnt/p-catenin signaling pathway.

Tiwari SK, Agarwal S, Tripathi A, Chaturvedi RK. Mol Neurobiol. 2016 ; 53(5):3010-29.
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Food, drug and chemical toxicology

Deoxynivalenol induced mouse skin tumor initiation: elucidation of molecular mechanisms in
human HaCaT keratinocytes

Among food contaminants, mycotoxins are toxic to both human and animal health. Author’s prior
studies suggest that Deoxynivalenol (DON), a mycotoxin, behaves as a tumor promoter by inducing
edema, hyperplasia, ODC activity and activation of MAPK's in mouse skin. In this study, topical
application of DON, 336 and 672 nmol significantly enhanced ROS levels, DNA damage and
apoptosis with concomitant downregulation of Ki-67, cyclin D, cyclin E, cyclin A and cyclin-
dependent kinases (CDK4 and CDKZ2) thereby resulting in tumor initiation in mouse skin. Further,
the elucidation of molecular mechanisms of tumor initiation by DON (0.42-3.37 nmol/ml) in
HaCaT Kkeratinocytes, revealed (i) enhanced ROS generation with cell cycle phase arrest in GO/G1
phase, (ii) increase in levels of 8-Ox0G (6-24 hr) and YH2AX protein, (iii) significant enhancement
in oxidative stress marker enzymes LPO, GSH, GR with concomitant decrease in antioxidant
enzymes catalase, GPx, GST, SOD and mitochondrial membrane potential after DON (1.68 nmol)
treatment, (iv) suppression of Nrf2 translocation to nucleus, enhanced phosphorylation with
subsequent activation ERK1/2, p38 and JINK MAPK's following DON (1.68 nmol) treatment, (v)
overexpression of c-jun, c-fos proteins, upregulation of Bax along with downregulation of Bcl-2
proteins, (vi) increase in cytochrome-c, caspase-9, caspase-3 and poly ADP ribose polymerase
levels leads to apoptosis. Pretreatment of superoxide dismutase, mannitol and ethanol to HaCaT
cells resulted in significant reduction in ROS levels and apoptosis indicating the role of superoxide
and hydroxyl radicals in DON induced apoptosis as an early event and skin tumor initiation as a late
event.

Mishra S, Tewari P, Chaudhari BP, Dwivedi PD, Pandey HP, Das M. Int J Cancer. 2016;
139(9):2033-46.
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Deltamethrin induced RIPK3-mediated caspase-independent non-apoptotic cell death in rat
primary hepatocytes

Deltamethrin (DLM), a synthetic pyrethroid insecticide, is used all over the world for indoor and
field pest management. In the present study, authors investigated the elicited pathogenesis of DLM-
induced hepatotoxicity in rat primary hepatocytes. DLM-induced cell death was accompanied with
increased ROS generation, decreased mitochondrial membrane potential and G2/M arrest. Pre-
treatment with N-acetyl cysteine/butylated hydroxyanisole/IM54 could partly rescue hepatocytes
suggesting that ROS might play a role in DLM-induced toxicity. Interestingly, DLM treatment
resulted in a caspase-independent but non-apoptotic cell death. Pre-treatment with pan-caspase
inhibitor (ZVAD-FMK) could not rescue hepatocytes. Unaltered caspase-3 activity and absence of
cleaved caspase-3 also corroborated the findings. Further, LDH release and Transmission electron
microscopy (TEM) analysis demonstrated that DLM incites membrane disintegrity and necrotic
damage. Immunochemical staining revealed an increased expression of inflammatory markers
(TNFa, NFxB, iNOS, COX-2) following DLM treatment. Moreover, the enhanced RIPK3
expression in DLM treated groups and prominent rescue from cell death by GSK-872 indicated that
DLM exposure could induce programmed necrosis in hepatocytes. The present study demonstrates
that DLM could induce hepatotoxicity via non-apoptotic mode of cell death.

Arora D, Siddiqui MH, Sharma PK, Shukla Y. Biochem Biophys Res Commun. 2016; 479(2):217-
223.
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Quantitative proteomics revealed novel proteins associated with molecular subtypes of breast
cancer

The early diagnosis and successful treatment of breast cancer (BC) is still a challenging task due to
the diverse origin and functional heterogeneity of cancer cells. The heterogeneity of BC may likely
to explained by molecular BC subtypes, comprises Luminal-A (LA), Luminal-B (LB), Triple-
negative (TN) and HER2-positive (HP), which are governed by a variety of cancer associated
pathways. To identify protein signatures in different BC subtypes, authors performed isobaric tag
for absolute and relative quantitation (iITRAQ) of enriched blood plasma samples of BC subtypes
(N=32) and healthy subjects (N=8). After analyses of data, 58 proteins were found to be modulated
in BC subtypes from healthy subjects (p<0.05) and among these; Fibronectin (FN1), Alpha-2-
macroglobulin  (A2M), and Complement component-4-binding protein-alpha (C4BPA) and
Complement factor-B (CFB) were selected for validation in BC subtypes and healthy subjects in the
independent set of blood plasma (N=100) and tissue samples (N=25). Statistical analysis showed
the significant modulation of FN1 and C4BPA in LB, and A2M in TN patients in both plasma as
well as tissues comparatively control (p<0.05). Further, FN1 and C4BPA in LB subtype revealed a
good diagnostic accuracy in plasma level validation. The receiver operating characteristic (ROC)
curve and regression analysis demonstrated that these proteins with associated criterion of
expression could act as discriminating signatures among BC subtypes with diagnostic and
prognostic relevance. The heterogeneity of breast cancer (BC) has gained many challenges for
successful management of BC, thus, the delineating proteomic alterations BC subtypes may provide
great clinical values in diagnostic, prognostic and therapeutics of BC. The findings from the present
guantitative proteomic study have deciphered the altered proteomic patterns and their possible
molecular interactions in each BC subtype. The study showed a strong association of FN1, A2M,
C4BPA and CFB in molecular subtypes of BC, in which, C4BPA and A2M demonstrated a potent
signature in blood plasma and tissue samples of LB and TN subtypes in BC patients, respectively.
The findings also revealed the altered level expressions of these selected proteins could classify BC
subtypes through plasma and tissue based expression analysis in patients and control samples.
Hence, these proteins could have clinical importance for the diagnosis and prognosis purposes
among molecular BC subtypes.

Suman S, Basak T, Gupta P, Mishra S, Kumar V, Sengupta S, Shukla Y. J Proteomics. 2016;
148:183-93.
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UVB exposure enhanced benzanthrone-induced inflammatory responses in SKH-1 mouse skin
by activating the expression of COX-2 and INOS through MAP kinases/NF-kB/AP-1
signalling pathways

This study was conducted to explore the role of UVB on benzanthrone (BA)-induced skin
inflammation and its mechanism/s. SKH-1 hairless mice were topically exposed with BA (25 and
50 mg/kg b.wt) either alone or along with UVB (50 mJ/cm(2)) for 24 h and estimation of ROS,
histopathological  analysis, myeloperoxidase = (MPO) activity, mast cell staining,
immunohistochemistry for COX-2 and iNOS as well as western blotting for MAPKSs, p-NF-kB, c-
jun, c-fos COX-2 and iNOS were carried out. Enhanced ROS generation, increased epidermal
thickness, mast cell number, MPO activity, enhanced expression of COX-2 and iNOS, MAPKS, c-
jun, c-fos, NF-kB were found in BA either alone or when followed by UVB treatment, compared to
the control groups. Expression of COX-2, iNOS and phosphorylation of ERK1/2 were found to be
more enhanced in BA and UVB- exposed group compared to BA and UVB only group, while
phosphorylation of JNK1/2, p38, NF-kB and expression of c-jun and c-fos were comparable with
BA and UVB only groups. In summary, authors suggest that UVB exposure enhanced BA-induced
SKH-1 skin inflammation possibly via oxidative stress-mediated activation of MAPKs-NF-xB/AP-
1 signalling, which subsequently increased the expression of COX-2 and INOS and led to
inflammation in SKH-1 mouse skin.

Abbas S, Alam S, Pal A, Kumar M, Singh D, Ansari KM. Food Chem Toxicol. 2016; 96:183-90.
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Environmental Toxicology/ gaTaReiir fawfazmer

Isolation and characterization of a novel Gram-negative bacterium Chromobacterium
alkanivorans sp. nov., strain I TR-71T degrading halogenated alkanes.

The taxonomic position of a Gram-stain-negative, non-violacein pigmented bacterium isolated from
an insecticide contaminated site was characterized by a polyphasic approach. The bacterium was
able to grow on three different halogenated compounds namely 1-Chlorobutane, 1-Chloropropane
and 1, 2-Dichlorethane. As a critical step in the degradation of these haloalkanes, stoichiometric
amounts of dechlorination were estimated. Based on selective enrichment method for three months,
using a highly contaminated mixed chemical soil, a bacterium was obtained and designated as II TR-
71T. Its versatility and novelty led us to further characterize by polyphasic taxonomy. The 16S
rRNA gene sequence (1446 bases) comparison showed highest similarity with those of genus
Chromobacterium with the closely related species to strain IITR-71T are Chromobacterium
aquaticum (99.3%) followed by Chromobacterium haemolyticum (98.6%) and Chromobacterium
piscinae (97.1%). The major ubiquinone was Q-8. Predominant polar lipids are
phosphatidylethanolamine (PE), phosphatidylglycerol (PG) and diphosphatidylglycerol (DPG). The
DNA G+C content of strain IITR-71T was estimated to be 61.2 mol%. The results of genotypic and
phenotypic distinctiveness of the strain IITR-71T with its phylogenetic relationship suggests that
the strain IITR-71T is a novel species, for which the name Chromobacterium alkanivorans sp. nov.
is proposed. The type strain is IITR-71T (= MTCC 11059T = JCM 30068T = KCTC 52433T).

Bajaj A, Kumar A, Yadav S, Kaur G, Bala M, Singh NK, Mathan Kumar R, Manickam N, Mayilraj
S. International Journal of Systematic and Evolutionary Microbiology, 2016, 66: 5228-5235
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Physico-chemical properties based differential toxicity of graphene oxide/reduced graphene
oxide in human lung cells mediated through oxidative stress

Goraphene 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 (CNTSs). But, the possible association of their properties with underlying in vitro
effects have not fully examined. Here, authors assessed 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 alveolar epithelial cells (A549). The
cellular studies demonstrate that GD significantly ineternalize 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 which was efficiently prevented by their respective inhibitors. This is prior study to the
best of knowledge involving TRGO for its safety evaluation which provided invaluable information
and new opportunities for GD based biomedical applications.

Mittal S, Kumar V, Dhiman N, Chauhan LK, Pasricha R, Pandey AK. Sci Rep. 2016; 6:39548.
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Genotoxicity evaluation of tannery effluent treated with newly isolated hexavalent chromium
reducing Bacillus cereus

Kumari V, Yadav A, Haq I, Kumar S, Bharagava RN, Singh SK, Raj A. J Environ Manage. 2016;
183:204-11.

In this study, the efficiency of free and immobilized cells of newly isolated hexavalent chromium
[Cr(V1)] reducing Bacillus cereus strain Crl (accession no. KJ162160) was studied in the treatment
of tannery effluent. The analysis of effluents revealed high chemical oxygen demand (COD-1260
mg/L), biological oxygen demand (BOD5-660 mg/L), total dissolved solids (TDS-14000 mg/L),
electrical conductivity (EC-21.5 mS/cm) and total chromium (TC-2.4 mg/L). The effluents also
showed genotoxic effects to Allium cepa. Treatment of tannery effluent with isolated B. cereus
strain led to considerable reduction of pollutant load. The pollutant load reduction was studied with
both immobilized and free cells and immobilized cells were more effective in reducing COD (65%),
BOD (80%), TDS (67%), EC (65%) and TC (92%) after 48 h. GC-MS analysis of pre and post-
treatment tannery effluent samples revealed reduction of organic load after treatment with free and
immobilized cells. An improvement in mitotic index and reduction in chromosomal aberrations was
also observed in A. cepa grown with post-treatement effluent samples compared to untreated
sample. Results demonstrate that both methods of bacterial treatment (free and immobilized) were
efficient in reducing the pollutant load of tannery effluent as well as in reducing genotoxic effects,
however, treatment with immobilized cells was more effective.
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Overexpression of hsp27 rescued neuronal cell death and reduction in life- and health-span in
Drosophila melanogaster against prolonged exposure to dichlorvos

Long-term exposure to dichlorvos (O,O-dimethyl-2,2-dichlorovinyl phosphate (DDVP), an
organophosphate pesticide) is reported to exert neurotoxicity, i.e., generation of reactive oxygen
species (ROS), oxidative damage, and neuronal cell death along with life- and health-span reduction
in nontarget organisms including humans. However, studies on genetic modulation towards
neuroprotection against prolonged DDVP exposure are elusive. Hsp27 (a small heat shock protein)
is involved in various cellular processes and thus has attained emphasis as a therapeutic target.
Authors aimed to examine the protective effect of hsp27 overexpression against prolonged DDVP
exposure using an in vivo model Drosophila melanogaster. Flies were exposed to 15.0 ng/ml DDVP
for a prolonged period to examine neuronal cell death, locomotor performance, and lifespan. After
prolonged exposure, cell death, ROS level, glutathione depletion, nicotinamide adenine dinucleotide
phosphate level (NADPH), glucose-6-phosphate dehydrogenase (G6PD), and thioredoxin reductase
(TrxR) activities were examined in fly brain tissues at different days of age (days 10, 20, and 30).
Flies with ubiquitous overexpression of hsp27 showed better resistance (improved lifespan and
locomotor performance) in comparison to that targeted to motor neurons and nervous system. These
flies also exhibited lesser intracellular ROS level and glutathione depletion by restoring G6PD
activity, NADPH level, and TrxR activity in their brains thereby resisted neuronal cell death.
Conversely, hsp27 knockdown flies exhibited reversal of the above endpoints. The study evidenced
the neuroprotective efficacy of hsp27 overexpression against prolonged DDVP exposure and
favored Hsp27 as a therapeutic target towards achieving better organismal (including human) health
against long-term chemical exposure.

Pandey A, Saini S, Khatoon R, Sharma D, Narayan G, Kar Chowdhuri D. Mol Neurobiol. 2016;
53(5):3179-93.
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Regulatory toxicology/ ferarere fawfazme

DBS-platform for biomonitoring and toxicokinetics of toxicants: proof of concept using LC-
MS/MS analysis of fipronil and its metabolites in blood.

A simple, sensitive and high throughput LC-MS/MS method was developed and validated for
quantification of fipronil, fipronil sulfone and fipronil desulfinyl in rat and human dried blood spots
(DBS). DBS samples were prepared by spiking 1Qul blood on DMPK -C cards followed by drying
at room temperature. The whole blood spots were then punched from the card and extracted using
acetonitrile. The total chromatographic run time of the method was only &in. The lower limit of
quantification of the method was 0.1 ng/ml for all the analytes. The method was successfully
applied to determine fipronil desulfinyl in DBS samples obtained from its toxicokinetic study in rats
following intravenous dose r{ike/kg). In conclusion, the proposed DBS methodology has
significant potential in toxicokinetics and biomonitoring studies of environmental toxicants. This
microvolume DBS technique will be an ideal tool for biomonitoring studies, particularly in
paediatric population. Small volume requirements, minimally invasive blood sampling method,
easier storage and shipping procedure make DBS a suitable technique for such studies. Further,
DBS technique contributes towards the principles of 3Rs resulting in significant reduction in the
number of rodents used and refinement in sample collection for toxicokinetic studies.



Raju KS, Taneja I; Rashid M, Sonkar AK, Wahajuddin M, Singh SP. Scientific Reports. 6: 22447,
2016.
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bl i;kx e] fQukfuy] fQukfuy BYQku] fQikfuy Mk BYQukby Mnch, I fof/k dk 1;kx djri g,
ekuo rfkk pg d jbr 1j ,d 1jy] bonu™ky fof/k ,yIh&,e, 1@,e, 1 dk fodkl fd;k x;k gA bl
fof/k el ek= 10 ekb@kyhVj jDr dh vko®;drk gkrh gA bl fof/k d }jk ,d ueu dh tkp ek= nk
feuV ei dh tk Idrh gA bl fof/k dk 1Qyrkiod 1;kx VkfDIdkdk;ufvd v/;;u d fy, pgk d
1 fexk@fdxk fQikfuy MkblYQkukby dh [kjkd ndj fd;k x;k gA bl i;kx Hjk ;g fu'd
fudyrk g] fd bl fof/k Fjk 1;Kkoj.k e mifLFkr fo'ky: inkFki dk VkfD B dkdk;ufvd ;k ck;kekfuVvijx
v/;;u fd;k € Idrk gA bl fof/k el vYi ek=k e jDr dh vko";drk gkrh g] vFkr 10 ekb@kyhVj
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tk Idrk g rFk de ek=k e: ueu dh vko";drk dh otg I ;g fof/k cPpk ei fo'ky: EInkFkk dh ek=k
thuu d fy, cgr gh mi;kxh Bkfcr gkxhA bld vykok Mich, I rdund dk 15kx djd: “k/k@wv/; ;u
gr vko®;d pgk dh L[ ;k e Hkjh deh dh €k Idrh g
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Nano toxicology/aAa&Raer RwfaaeT

A comprehensive toxicity study of zinc oxide nanoparticles versus their bulk in Wistar rats:
toxicity study of zinc oxide nanoparticles.

The purpose of this study was to characterize the zinc oxide nanoparticles (ZnO-NPs) and their bulk
counterpart in suspensions and to access the impact of their acute oral toxicity at doses of 300 and
2000 mg/kg in healthy female Wistar rats. The hematological, biochemical, and urine parameters
were accessed at 24 and 48 h and 14 days post treatment. The histopathological evaluations of
tissues were also performed. The distribution of zinc content in liver, kidney, spleen, plasma, and
excretory materials (faeces and urine) at 24 and 48 h and 14 days post treatment were accessed after
a single exposure at dose of 2000 mg/kg body weight. The elevated level of alanine amino
transferase, alkaline phosphatase, lactate dehydrogenase, and creatinine were observed in ZnO-NPs
at a dose of 2000 mg/kg at all time points. There was a decrease in iron levels in all the treated
groups at 24 h post treatment as compared to control groups but returned to their normal level at 14
days post treatment. The hematological parameters red blood cells, hemoglobin, hematocrit,
platelets, and haptoglobin were reduced at 48 h post treatment at a dose of 2000 mg/kg ZnO-NPs
and showed hemolytic condition. All the treated groups were comparable to control group at the end
of 14 days post treatment. The zinc concentration in the kidney, liver, plasma, faces, and urine
showed a significant increase in both groups as compared to control. This study explained that ZnO-
NPs produced more toxicological effect as compared to their bulk particles as evidenced through
alteration in some hemato-biochemical parameters and with few histopathological lesions in liver
and kidney tissues.

Srivastav AK, Kumar M, Ansari NG, Jain AK, Shankar J, Arjaria N, Jagdale P, Singh D. Hum Exp
Toxicol. 2016; 35(12):1286-1304.
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Montmorillonite clay alters toxicity of silver nanoparticles in zebrafish (Danio rerio)

An exponential development in the use of silver nanoparticles (AgNPs) in consumer products has
accelerated their release in aquatic environment. As the AgNPs enters into the aquatic systems, their
fate may change due to interactions with abiotic (e.g. clay particles) or biotic factors. The
abundantly present clay particles are expected to more prone for interaction with nanoparticles in
aquatic systems. In the present study, it is demonstrated that AgNPs interacts with clay particles and
forms hetero agglomerates. Furthermore, an impact on toxicity potential of AgNPs after interactions
with clay particles was assessed by using zebrafish eleutheroembryos (72 h post hatching) as an in
vivo model. The mortality rate of zebrafish eleutheroembryos was higher in case of exposure to
AgNPs-clay complexes (pH 4.0 and 7.0) as compared to bare AgNPs. In addition, at earlier time
points, the eleutheroembryos expressed higher levels of morphological changes in tail, yolk and
pericardia, but the edema in yolk sac was followed by cell death. It can be concluded from the
observations made in the present study that the inorganic colloids in the aquatic matrices can alter
the fate and toxicity potential of nanoparticles.

Gupta GS, Dhawan A, Shanker R. Chemosphere. 2016; 163: 242-51.
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UVB irradiation-enhanced zinc oxide nanoparticles-induced DNA damage and cell death in
mouse skin

UV-induced reactive oxygen species (ROS) have been implicated in photocarcinogenesis and skin
aging. This is because UV-induced ROS can induce DNA damage that, 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. As 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 the present study, using various experimental approaches, authors
investigated the possible toxic effects resulting from exposure to UVB and ZnO-NPs in primary
mouse keratinocytes (PMKSs) as well as in the skin of SKH-1 hairless mice. The findings of the
present study demonstrated that co-exposure to UVB and ZnO-NPs: (1) translocated the ZnO-NPs
into the nucleus of PMKS; (2) caused enhanced generation of ROS; (3) induced more severe DNA
damage as evident by alkaline comet assay and immunocytochemistry for y-H2AX and 8-hydroxy-
2'-deoxyguanosine (8-OHdG); and (4) subsequently caused much more pronounced cell death in
PMKs. Further, to elucidate the physiological relevance of these in vitro findings, SKH-1 hairless
mice were topically treated with ZnO-NPs and after 30min irradiated with UVB (50mJ/cm(2)).
Interestingly, authors found that 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, findings suggest that UVB exposure increases
ZnO-NPs-mediated 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. Mutat
Res Genet Toxicol Environ Mutagen. 2016; 807:15-24.
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Assessment of agglomeration, co-sedimentation and trophic transfer of titanium dioxide
nanoparticles in a laboratory-scale predator-prey model system

Nano titanium dioxide (nTiO2) is the most abundantly released engineered nanomaterial (ENM) in
aquatic environments. Therefore, it is prudent to assess its fate and its effects on lower trophic-level
organisms in the aquatic food chain. A predator-and-prey-based laboratory microcosm was
established using Paramecium caudatum and Escherichia coli to evaluate the effects of nTiO2. The
surface interaction of nTiO2 with E. coli significantly increased after the addition of Paramecium
into the microcosm. This interaction favoured the hetero-agglomeration and co-sedimentation of
nTiO2. The extent of nTiO2 agglomeration under experimental conditions was as follows:
combined E. coli and Paramecium > Paramecium only > E. coli only > without E. coli or
Paramecium. An increase in nTiO2 internalisation in Paramecium cells was also observed in the
presence or absence of E. coli cells. These interactions and nTiO2 internalisation in Paramecium
cells induced statistically significant (p<0.05) effects on growth and the bact erial ingestion rate at
24 h. These findings provide new insights into the fate of nTiO2 in the presence of bacterial-ciliate
interactions in the aquatic environment.

Gupta GS, Kumar A, Shanker R, Dhawan A. Sci Rep. 2016; 6:31422.
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