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EVENTS

National Science Day

Indian Institute of Toxicology Research (ITR), Lucknow
celebrated itstwenty firstNational Science Day on 28"
February, 2012. Dr Mukul Das, Chief Scientist and
Chaiman, National Science Day Committee welcomed the
chief guest, Padma Shii Prof. MansoorHasan, a renowned
cardiologig from SaharalndiaMedical Inditute, Lucknow
and children from variousschoolswho had come to attend
the function. He gavethe genesisof the National Science
Day. He also emphasgzed the purpose of celebrating this
day, the pumpose isto popularize cience andinculcate a
scientific temper in young minds. On this occasion a
publication in Hindi entitled “Vish Vigyan Sandesh”was
released by Prof. Mansoor Hasan. Earlier Prof. Hasan
inaugurated an exhibition depicting few activities ofthe
institute through exhibits. The major exhibitswere:

(1) Demonstration of colour detection kit (CD-strip),
developedbylITR forthe detection of a non-pemitted,
carcinogenicoil soluble dye, butteryellow in mugard
oil. Food stuffscoloured with various permitted and
non pemitted colourswere displayed and the students
were made aware of the possible health risk
associated with these colours.

@) Thedciteriainvolved in safety evaluation of plasticand
polymercmaterialsand biosafety asesamentstudies
ofplagic and polymeric productswere explainedto
the visitors.

(3) Noise level monitor forrecording ofnoise levels, air
quality monitorfor CO, CO,, PM, Temp. and pH;fine
particulate sampler for PM 2.5, respirable dust
sampler for monitoring of airpollutants namely, SPM,

Prof . Mans oor Hasan inaugurating the exhibition

RSPM, SO, and NOx wasdemonstrated.

@) Portable water analysis kit for chemical and
bacteriological analysis of water samples was
demonstrated. A kit (Arsenator) for detection of
arsenic in watersampleswasalso demonstrated

(®) Herbal Research Section demonstrated:

e viz-SOD mimetic activity, lipid peroxidation
inhibitionassay and ABTS, declolourization
assays.

® Medicinal value and constituentsalong with
safety studiesof Mahayogiraj, Gugglu,Arogya
Vardhani Vati and Maha Laxmi Vilas Rasa
through dide show.

® Chemical finger printing of Oroxylumindicum
through UV viaualizer.

6) LungFunction measurementwasdone for 60 subjects
visiting the gall, thisincluded vital capacity FVC and
FEV1.Theresultswere handed overto the subjects.
Body fat analysis though bio-electric impedance
ingrument was also displayed.

Prof. Hasangave apopularlecture entiied “CADa gathering
gorm-Animpending Tsunami”. He said that Cardio-Vascular
Diseases(CAD)are coming to India like a Tsunami, and
by the year2020 India will be at the topmog positionin
termsof cardiac and diabetic patients. He discussed in
detail about the global burden of Cardio-Vascular Disases.
While digussing about CVDinAsian countries he said
thatthe propottion of CAD among individuals (Adans)less

Prof . Mans oor Hasan visiting the exhibition

Volume 32(1), 2012




Toxicology Research Bulletin

@mﬁﬂ Frsmmm e 9

FATEINA _ SCENCE DAy

: RAR-1E
o b vl s e
En RINERR § FTTESES S5 PFEORpR

. . = T
Chidrenfrom local schools at the exhibition Release of Hindi Patrika“VishVigyan Sandesh’

than 40 yearsis12-16%while the same among whitesis  diagnostic techniques ofcariacdisases. He concluded
2-5%. The CAD prevalence in India among the urban
populaton hasshgwn a 9-fold mcrea}se while the same uncertainty and an art of probability”. At the end
among ruralpopulation showed a 2-fold increase. T he overall ) o o
greatestincrease was in the youngerage group (20-39 Dr Poonam Kakkar, Senior Principal Scientist, lITR
years). He also goke onthe methodsofreducing theglobal ~ @nd convener of the function proposed the vote of
burden of CAD. He discussed about recent advancesin  thanks.

hislecture by quoting the lines ‘Medicinesisa science of

National Technology Day Celebrated at IITR

Indian Institute of Toxicology Research, Lucknow
celebrated National Technology Dayon May 11,2012.
Thefunction wasorganized inthe IIT Rauditorium.
Whilewelcoming the gued Sri Sunil Dutt Awasthi,
Assistant General Manager, NewProduct Introduction
& Technical ServicesTataMotorsLtd., Lucknow, Dr
Mukul Das said that National Technology Day is
celebrated to mark the centenary of Shakti, the
nudearted carried atPokhranon May 11, 1998.He
further said that IITR has also been involved in
development of technologieswhichwere utilizedin
several disagerswhich India faced inthe past like
the Gujarat earthquake, supercyclonein Odisha and
the Epidemic dropsyin Delhi and Lucknow.
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Shri S.D. Awasthi spoke on “Going Green in Auto From left to right: Dr Mukul Das (Chief Scientist I TR), Si S.D.Awasthi
Industry”. In histalk Shri Awasthi stressed on the ~(AGMTataMotars Ltd)), Dr K.C. Gupta (Director IITR), Shri B.D. Bnattachar
. . . .. (SeniorPrincipal Scientist IITR)
need for vehicles with a) improved efficiency, b)low
emissonlevel,and c) effective publictransportation system.He said that people are becoming much more protective of
the environment and many green movementshave beeninitiated in Indiaincluding the one by Tata MotorsLtd. He further
saidthat the journeyto sudainable trangortation olutionswill be through the use of Hybrid vehicleswhich use Biodie<l
blend, hydrogen-CNG and ethanol-gasoline. Thelong term aim will be to use fuel cell (or electric)vehicles. Tata motors
have introduced diesel ®rieshybrid buseswith high efficiencydiesl engine with Common Rail Direct Injection (CRDI)
Technology. These vehidesimproved the fuel economy bymore than 40%and have loweremisiondueto lowerengine
transient operation. Mt B.D. Bhattachalji SeniorPrincipal Scientist, IITR proposed the vote ofthanks.
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World Environment Day

Indian Institute of Toxicology Research, Lucknow celebrated
World Environment Day onJune 5, 2012. Dr KCGupta,
Director, IITR welcomed the guests. He said that we
celebrate World EnvironmentDayto show ourgratefulness
toMotherNature. Thetheme 0f2012 World Environment
Daywas‘Green Economy: Doesitinclude YOU?” World
EnviomnmentDay celebration beganin 1972 and hasgrown
tobecome the one ofthe mainvehidesthrough which the
UN stimulatesworldwide awarenessof the environment
and encouragespolitical attention and action. T hrough this
celebrationwe are able to personalize environmental issues
and enable everyone torealize notonly theirresponsibility,
butalso theirpowerto become agentsforchange in aupport
of sustainable and equitable development. World
Environment Day isalso a day forpeople from all walksof
life to come togetherto ensure a cleaner, greenerand
brighteroutlookforthemselvesand future generations. He
told that 2012 is declared as International Year for
Sugdainable Development and 2011 2020 is United Nations
decade for biodiversity. He again told that in India
appreciable amountof workhasbeen done to exploit the
use of Solar Energy. Karnataka isin the top in termsof
production and use of Solar Energy. The Envionmental
StatusRepott of Lucknow wasreleased by ProfHNVerma,
Pro-Vice Chancellor, JaipurNational Universty, Jaipur, chief
guestof the function. This study wascamried out during
the months of March-May, 2012 to see the status of air

Children participating in painting com petition

guality by monitoring and assessment of some selected
airpollutants namely Resirable Particulate Matter RSPM
orPM,,),Fine Particulates (PM,), Sulphur dioxide(SO,),
Nitrogendioxide (NO,),and Trace metals Iron (Fe ), Niclel
(Ni), Chromium (Cr), Zinc (Zn), Lead (Pb), Manganese (Mn)
and Cobalt (Co) and noise level at 9 representative locations
categorized asresidential four), commercial (four)and
indugtrial (one) areas in Lucknowcity. The resultsrevealed

Prize wining posters

the 24 hoursconcentration of PM,,intherange of 113.0to
396.2 pg/ms3 with an average of 231.9ug/m3. The
corresponding 24 hoursvalues of PM, .rangedbetween
59.8to 175.4pg/m3with an average of 89.3pug/m3. The
average valuesof PM, and PM, irrespective of locations
were found to be above the pemissible limit PM, =100
pug/m3and PM, =60 ug/m3)prescribed by MoEF. 24 hours
concentration of SO,and NOx were found in the range of
9.8 t0 24.9 and 21.6 to 61.5 pg/m? with an average
concentrationof 17.5 and 37.3 pg/m3respectively and all
the valueswere belowthe permissible limits (80 pug/ms).
The mean level oftrace metalswere found Fe =1502.92,
Ni=14.00, Cr=39.39,Pb =34.45,Zn =150.11, Mn =113.34
and Co =4.15 ng/m3. Noise levelsduring day and night
time were found in the range of 62.5t0 73.7 dB (A) and
52.6 to 66.9 dB (A) which was above the respective
permissible limitsexceptin indudrial area.

Dr Mukul Das, Chief Scientist, ITR gave the genesisof
Dr Krishna Murti Memorial Oration and introduced Prof.
Vema. Prof. Vema deliveredthe Dr Kiishna Mutti Memoiial
Oration. Thetitle ofthe orationwas ‘Environmental Hazards
Concernsabout Cell Phoneand Microwave Expoaures’
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DrKC Gupta, Director welcoming the guests

He said that arelation between the envionmentand human
health has been observed for centuries. Hippocrates
(460-377 BC)for the firsttime showed connection between
disease and environmental conditions-water and s2asons.
Malariaandyellow fever diseaseswere found tobe more
common in swampy areas2000 years later Ramazzini
(1633-1714) associated adverse health outcomeswith
chemicals, dug, metals and other agentsThe potters, the
mirrormakers, the gold smithsand others were exposed
tolead poisoning andthe dangersof mercury. John Snow
(1813-1858)showed thatcholerawaswater borne disea<e.
Currently numerouschemical exposuresand industrial
processesare causallyassociated with human cancer. A
large numberof researchesin recent yearshave addedto
ourunderganding of howthe environmental exposurescan
contributetodisability and premature death. Many of the
environmental exposuresare involuntary for example
exposure to envionmental tobacco anoke. Infantsexposed
to environmental tobacco smoke are particularly
susceptible to bronchitis, pneumoniaand aghma. Tobacco
smoke hasbeen declared asa human carcinogen and
contains over 250 toxic chemicals. Exposure to
environmental tobacco smoke increases the risk of
coronary heart disease. Many studieshave focused on

Release of the Pre Mansoon Environmental Status
Report of Lucknow
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how human healthisinfluenced by environmental factors.
The enviomnmental issuesaurroundings mobile phonesare
proving to be a sizeable challenge. The experimental
studies carried out at JNU, Delhi and Jaipur National
University, Jaipur have shown the potential harmful effects
of electromagnetic fieldsand radiation exposures. The
mobile and microwave radiation were found to have adverse
effectsonbrain and reproductive systemsof male Wistar
rats. After cell phone exposure, the spem cellsshowed
didortion, decrease in sperm count and affects onthe rat
sperm cell cycle. Mobile phone and Microwave exposure
also cause DNA damage in brain cells. Apoptosisin rat
tedisafter microwave exposure hasalso beenobsered.
Thus, cell phone and microwave radiationsmay cause
manyhealth problemsseveral other ecoimpactsand bad
effects of mobile phones have also been reported in
literature. Many physiological, environmental and
sociological effectshave beennoticed due to the use of
mobile phones. However, the radiation and thermal effects
aredirectly related to the time one spendson talking on
the cell phones. Childrenhave been found to be more
vulnerable ascompared to adults. The excessive use of
mobile phone thusneedstobe reduced asfar asposdble.

Winners of the painting com petition

Prof. RK Shama, Director, Sanjay Gandhi PostGraduate
Institute of medical Sciences, Lucknow gave the
Presidential Address. He said heisvery concerned about
the envionmental hazards. He raised the concern thathow
prosperity has affected our wellness and happiness?
Pollution is the result of prosperity. We are aware that
cosmeticscontain many chemicalsinjuiious for health.
Cell phonesdisturbs the privacy of individuals. He said
whenwe talkof environmental friendlytechnologies, we do
nothave to learnthese technologies, we lived with these
technologiesand we have to practice these. He said that
thisis the high time we should be aware of environmental
concerns before the earth becomeslike Venus. Mr. AH
Khan proposed the vote ofthanks.
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CSIR-IITR RESEARCH HIGHLIGHTS

Evaluation of cytotoxic, oxidative stress,
proinflammatory and genotoxic responses of
micro- and nano-particles ofdolomite onhuman
lungepithelial cells A(549).

[Patil G, Khan M|, Patel DK, Sultana S, Prasad R,Ahmad
I. Environ Toxicol Pharmacol.2012 Jun 8;34(2):436-445.]

Dolomiteisa natural mineral ofgreat indudrial importance
andused worldwide, thusmillions of workersare at riskof
occupational expoaure. Itstoxicity ishowever, meagerly
documented. In the presentinvedigation,a dolomite powder
obtained from its milling unit was analyzed by some
standard methods namely, optical microscopy,
transmission electron microscopy and dynamic light
scattering. Results showed thatdolomite powdercontained
partidesofdifferent shapesand size micro partices(MPs)
and nanopatticles(NPs), suggeding potential occupational
exposure ofthese partices.An attemptwastherefore, made
toinvestigate dolomite toxicityina patticle sze-dependent
manner in human lung epithelial cells A(549). The
comparative toxicity evaluation of MPsand NPs wascaried
outby assessing their effectson cell viability, membrane
damage, glutathione, reactive oxygen peces (ROS), lipid
per oxidation (LPO), micronucleus (MN) and pro-
inflammatory cytokines, namely tumor necrosisfactor-o
(TNF-a), interleukin-1B(IL-1B)andintedeukin-6 (L-6). These
marlers of cytotoxicity, genotoxicity and inflammation were
assayed in cellsexposed to MPs and NPsin a dose-and
time-dependentmanner. Invariably, theirtoxic effectswere
dose-and time-dependent while NPs in general were
significantly more toxic. Notably, NPs caused oxidative
stress, genotoxicity and inflammatoryresponses, assen
by dgnificant induction ofROS, LPO, MN, TNF-qa, IL-13
and IL-6. Thus, the dudy tendsto suggest that separate
health safety standardswould be required formicrometer
and nanometer cale particlesof dolomite.

Rodent models and contemporary molecular
techniques: notable feats yet incomplete
explanations of Parkinson’s disease
pathogenesis.

[Yadav S, DixitA,Agrawal S, Singh A, Srivastava G, Singh
AK, Srivastava PK, Prakash O, Singh MP. Mol Neurobiol.
2012 Jun 27 d0i:10.1007/s12035-012-8291-8.(Epub ahead
of print)]

Rodentmodelsand moleculartools mainlyomicsand RNA
interference, have been rigorously used to decode the
intangible etiology and pathogenesisof Pakinson'sdissase
(PD). Although convention of contemporary molecular
techniguesand multiple rodent modelspavedimperative

leadsin deciphering the le of putative causative factors
and £quential events leadingto PD, complete and dear-
cut mechanismsof pathogenedsatre dill hard to pindown.
Thecurentartide reviewstheimplicationsand prosand
consofrodent modelsand moleculartoolsin understanding
the molecularand cellularbasesof PD pathogenedsbased
onthe existing literature. Probable rationalesfor short of
comprehendveleadsand future possibilitiesin spite of the
extensive applications of moleculartoolsand rodentmodels
have al® been discused.

Optimization of nitrate reduction by EDTA
catalyzed zero-valentbimetallic nanoparticlesin
aqueous medium.

[Singh KP, Singh AK, Gupta S. Environ Sci Pollut Resint.
2012 Jun 8 doi:10.1007/s11356-012-1005-y. Epub ahead
ofprint)]

The present gudy aimstoinvestigate the EDTAcatalyzed
reduction ofnitrate (NO%*) byzerovalent bimetallic(Fe-
Ag) hanoparticles (ZVBMNPs)inaqueous medium andto
enumerate the effect of temperature, solution pH, ZVBMNPs
doseand EDTAconcentration onNO *reduction. Batch
experimental data were generated using a four-factorBox-
Behnkendesign. Optimization modelingwasperformed
using the response surface method for maximizing the
reduction of NO* by ZVBMNPs. Significance of the
independentvariablesandtheirinteractionswere teded
bythe analysisofvaliance and tteststatistics. The model
predicted maximum reduction capacity (340.15 mg/g
NO?®)under the optimum conditionsof temperature, 60°C;
pH4;dose, 1.0/g; and EDTA concentration, 2.0 mmol/|
wasvery close tothe experimental value (338.62 mg/g)
and about 16 % higherthan the expelimentally determined
capacity (291.32 mg/g). Study demonstrated that
ZVBMNPs had higher reduction efficiency than Fe(0)
nanopartidesfor NO*. EDTAsgnificantly enhancedthe
NO ¥ reduction by ZVBMNPs. The EDTA catalyzed
reduction of NO >byZVBMNPs can be employed forthe
effective decontamination of water.

Development, validation and comparisonoftwo
microextraction techniques for the rapid and
sensitive determinationof pregabalininurine
and pharmaceutical formulations after ethyl
chloroformate derivatization followed by gas
chromatography-mass spectrometric analysis.

[Mudiam MK, ChauhanA, Jain R, Ch R, Fatima G, Malhotra
E, Murthy RC.JPharm Biomed Anal.2012 May 11. (Epub
ahead of print)]
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The present atticle reportsfirsttime the use of solid-phase
micro-extraction (SPME)and dispersive liquiddiquid micro-
extraction (DLLME) to extract pregabalin (PRG) fomurine
and pharmaceutical formulations followed by GC-MS
analydsafter ethyl chloroformate (ECF) delivatization. PRG
isanantiepileptic and analgesic drug, which isastructural
analogue of y-amino-butyricacid (GABA). ltisapproved by
Food and Drug Adminidration (FDA) forthe treatment of
central nervous ystem (CNS) disorders and neuropathic
pain.Initially PRG wasderivatized with ECF inthe presence
of pyridine atroom temperature for 30s. Experimental
parameterswere investigated forderivatization, SPME and
DLLME conditions The limit ofdetection (LOD) and limit
ofquantitation (LOQ) werefoundto be 0.019 ug/mland
0.063 pg/ml for SPME and 0.022 ug/ml and 0.075 pg/ml
for DLLME regpectively. The percentage recovery, in case
of SPME wasintherange of 83-98%while forDLLME itis
intherange 0f84-98%. The intra and inter-day precisions
werefoundto belessthan 6%. The developed methods
after ECF derivatization were found to be simple, fast,
effidentand inexpensive. DLLME hasseveral advantages
like lesser extraction time and cost effectiveness as
compared to SPME. The developed methodsmayfindwide
application forthe routine detemination of PRG inbiological
aswell asin quality control samples of phamaceutical
formulations.

Biosorption of arsenic from aqueous solution
usingdye waste.

[Nigam S, Vanlar PS, Gopal K. Environ Sci Pollut Resint.
2012 Jun2 doi:10.1007/s11356-012-0966-1. (Epub ahead
of print)]

The purpose of thisstudy isto examine on removal of
arsenic from water by biosorption through potential
application ofhembal dye wastes. Fourdifferent flower dye
residues (after extraction of natural dye) viz. Hibiscus
rosasinensis, Rosa rosa, Tagetes erecta, and Cannaindica
were utilized successfully forthe removal of arsenic from
aqueousslution. Batch studieswere caried out forvarous
parametersviz. pH, sorbentdose, contacttime, initial metal
ion concentration, and temperature. Data were utilized for
isothemal, knetic,and thermodynamicgudies Scanning
electron microscopy (SEM), energy-dispersive x-ray
spectroscopy (EDAX), and Fouriertandom infrared (FT IR)
analysesof biomasswere performed. T he resultsshowed
that1 g/100 ml for5.0-5.5 h contacttimeat pH 6.0-7.5
with agitation rate 150 rpm provided 98, 96, 92,and 85%
maximum abmption ofarenic byR.0sa, H.rosasinensis,
T. erecta, and C.indica, regectively, at initial concentration
of 500 ppb. Data followed Langmuir isotherm showing
sorption to be monolayer on heterogeneous surface of
biosorbent Negative valuesof AG°indicated spontaneous
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nature, whereas AH°indicatesexothemic nature of system
followed by pseudo-first-order adsorption kinetics. FTIR
results showed apparent changes in functional group
regionsafter metal chelation. SEM and EDAX analyses
showed the changesin surface morphology of all test
biosorbents. Herbal dye wastes, used as biosorbent,
exhibited significant (85-98%) removal of arsenic from
aqueous solution. Hence, these biosorbents are cost-
effective, easilyavailable, eco-friendly,and comparatively
more effective than otherbiosobentsalreadyin use. These
may be used to remove arsenic and other toxic metals
from water.

Organochlorine pesticide, endosulfan induced
cellular andorganismal response in Drosophila
melanogaster.

[SharmaA, Mishra M, Shuka AK, KumarR, Abdin MZ,
Chowdhuri DK. JHazard Mater 2012 Jun 30;221-222:275-
87.]

Theeffect of endosulfan (0.02-2.0 ug/mL) to Drosophila
melanogaster (Oregon R*)at the cellularand organismal
levelswasexamined. Thid instarlarvae of D. melanogaster
and the strainstransgenic forhsp70, hsp83 and hsp26
were exposed to endosulfan through food for 12-48h to
examine the heatshockproteins(hsps), reactive oxygen
species (ROS) generation, anti-oxidant stress markersand
xenobiotic metabolism enzymes. Authors observed a
concentration-and time-dependent significantinduction of
onlysmall hsps(hsp23>hsp22)in the exposed organism
in concurrence with a significant induction of ROS
generation, oxidative stress and xenobiotic metabolism
mairkers Sub-organismal response wasto be propagated
towardsorganismal respons,i.e.,delay in the emergence
offliesand decreased locomotorbehaviour Organismswith
diminished locomotion also exhibited sgnificantlylowered
acetylcholinesterase activity. A significant positive
correlation observed among ROS generation and different
cellularendpoints (amall hsps, oxidative stressmarkers,
cytochrome P450 activities) in the exposed organism
indicate a modulatoryrole of ROS in endosulfan-mediated
cellulartoxicity. The gudythusauggedsthat the adverse
effectsof endosulfan in exposed Drosophila are manifested
both at cellularand organismal levelsand ecommends
Drosophila asan alternative animal model for screening
therikcaused by environmental chemicals.

Acomprehensivereview oflegume alergy.

[Verma AK, KumarS, DasM, Dwivedi PD. Clin RevAllergy
Immunol. 2012 May 4.d0i:10.1007/s12016-012-8310-6
(Epub ahead of print)]

Legumesbelonging to Fabaceae family ofthe orderFabales
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are a rich and important source of proteins and many
essential elements Due to itsnutritious elements, these
are preferably included inhuman diet inmostpar ofthe
world. But, unfortunately, IgE binding proteinshave been
identifiedin majorityoflegumes,and allergenicregponse
to these legumes mayrange from mild skin reactionsto
life-threatening anaphylacticreaction. Overall, allergenicity
dueto consumption oflegumesin decreasing ordermay
be peanut, soybean, lentil, chickpea, pea, mung bean,and
red gram. So far, several allemgensfrom different legumes
have been identified and characterized. Mog ofidentified
allegensbelongto gorage proteinsfamily, profilins, orthe
pathogenesistelated proteins. Legumes al have propetty
ofimmunological cross-reactivity amongthemselvesand
from other sources that also increases the severity of
allergenic response to a particularlegume. Thisreview
summarizesthe currentlyavailable knowledge onlegume
allergy and describesthe allergenic problemsassociated
with differentlegumes It also triesto explore about the
legume allergensidentified so farby different scientific
groups The culmination of knowledge about identification
and characterization of allergensfrom differentlegumes
will be helpful indiagnosisand treatment of allergy, for
development of novel therapeutic strategies, for strict
avoidance of particular legume in diet by susceptible
individual and alsotoproduce hypoallergenic cultivarsof
leguminouscrop through conventional breeding orgenetic
modification.

Linearand nonlinear modeling approaches for
urbanair quality prediction.

[SinghKP, Gupta S, KumarA, Shukla SP. Sci Total Environ.
2012 Jun 1;426:24455.]

Inthisstudy, linear and nonlinearmodeling wasperformed
topredict theurbanairquality ofthe Luckhow city (India).
Partial least squares regression (PLSR), multivariate
polynomial regression (MPR), and artificial neural network
(ANN)appmach-based modelswere constiucted to predict
the respirable supended particulate matter (RSPM), SO,
and NO,inthe airusng the meteorological @irtemperature,
relative humidity, wind speed) and air qualitymonitoring
data [SPM, NO,, SO, of five years(2005-2009)]. Three
different ANN models, viz. multilayer perceptron network
(MLPN), radial-basis function network (RBFN), and
generalized regression neural network (GRNN) were
developed.All the five differentmodelswere compared for
theirgeneralization and prediction abilities using statistical
cliteriaparameters Vviz. correlation coefficient (R), sandard
erorofprediction (SEP), mean absolute error (MAE), root
meansquared error RMSE), bias, accuracy factor (A(f)),
and Nash-Suftcliffe coefficientofefficiency (E(f)). Nonlinear

8

models MPR, ANNs)performed relatively betterthan the
linearPLSR models,whereas, performance of the ANN
models was better than the low-order nonlinear MPR
modelsAlthough, pefformance ofall the three ANNmodels
were comparable, the GRNN overperformedthe other two
variants. The optimal GRNNmodelsfor RSPM,NO,, and
SO, yieldedhigh correlation (between measured and model
predicted valuesof0.933,0.893,and 0.885; 0.833,0.602,
and0.596; and 0.932,0.768and 0.729, respectivelyfor
the training, validation and teg sets. The sendtivityanalyds
performedto evaluate the importance ofthe inputvarables
inoptimal GRNNrevealed that SO, wasthe moginfluencing
parameterin RSPM model,whereas, SPM wasthe most
importantinput variable in othertwo models The ANN
modelsmaybe usfultoolsinthe airquality predictions.

Cypermethrin alters the expression profile of
MRNAs in the adult rat striatum: a putative
mechanism of postnatal pre-exposure followed
by adulthood re-exposure-enhanced
neurodegeneration.

[Tiwari MN, Singh AK, Agrawal S, Gupta SP, Jyoti A,
Shanker R, Prakash O, Singh MP. Neurotox Res. 2012
Apr21doi:10.1007/s12640-0129317-8. (Epub ahead of

print)]

This study was undertaken to investigate the effect of
cypermethrinonthe expression patternsof mRNAsinthe
striatum of adulthood alone and postnatal pre-exposed
followed by adulthood re-exposed ratsusing discover chips
rat microarrays. The expression patternsof V-akt murine
thymoma viral oncogene homolog 1, B-cell lymphoma?2
(BCL-2), BCL-2-associated X protein, caspase 1, caspase
9, death-associated protein 3 and interleukin-1a were
validated by the qRT-PCR. The expressions of inducible
nitricoxide gynthase (iINOS)and major histocompatibility
complex MHC) Il were asesedimmunohistochemically;
however, tumour protein p53 and cytochrome c¢
(mitochondrial and cytosolic) expressionswere checked
at protein level by western blotting. Cypermethrin
differentially regulated 65 transcriptsat one or the other
stage of exposure and 21 transcripts exhibited more
pronouncedalterationsinthe pognatal pre-exposed and
adulthood re-challenged rats The resultsof gRT-PCRwere
in accordance with the microaray observations and the
expresionsofiNOS, p53 and cytosolic cytochrome ¢ and
MHC Il positivity were increased while the level of
mitochondrial cytochrome c wasreduced inadulthood
treatedanimals. The effectswere more pronounced in the
postnatal pre-exposedfollowed byadulthoodre-exposd
rats. The results obtained thus suggest that multiple
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pathwaysare involvedinthe neuro-degeneration aswell
asin enhancing the vulnerability of neuronsin cypermethiin
pre-exposd pognatal animals upon re-exposure duting
adulthood.

Natural terpenes prevent mitochondrial
dysfunction, oxidative stress and release of
apoptotic proteins during nimesulide-
hepatotoxicityin rats.

[Singh BK, Tripathi M, Chaudhari BP, Pandey PK, Kakiar
P.PL0S One.2012;7(4).€34200.]

Nimesulide,an anti-inflammatory and analgesic drug,is
reported to cause severe hepatotoxicity. In this study,
molecularmechanismsinvolved in deranged oxidant-
antioxidant homeostasisand mitochondrial dysfunction
during nimesulidednduced hepatotoxicity and itsattenuation
byplantderived terpenes camphene and geraniol hasbeen
exploredin male Sprague-Dawleyrats. Hepatotoxicitydue
to nimesulide (80 mg/kg BW) wasevident from elevated
SGPT, SGOT, hilirubin and higo-pathological changes.
Antioxidantsand keyredoxenzymes(iNOS, mtNOS, Cu/
Zn-SOD, Mn-SOD, GPxand GR)were altered significantly
as assessed by their mRNA expression, Immunoblot
analysisand enzyme activities. Redox imbalance along
with oxidative stresswasevidentfrom decreased NAD(P)H
and GSH (6% and 74% regpectively; P<0.001),increased
superoxide and secondary ROS/RNS generation along with
oxidative damageto cellular macromolecules. Nimesulide
reduced mitochondrial activity, depolalized mitochondria
and caused membrane permeability transition (MPT)
followed by release of apoptotic proteins (AlF; apoptosis
inducing factor, EndoG; endonuclease G, and Cyto c;
cytochrome c). It also significantly activated caspase-9
and caspase-3 andincreased oxidative DNA damage (level
of8-Oxoguanine glycosylase; P<0.05).A combination of
camphene and geraniol (CG; 1:1), when pre-administered
in rats (10 mg/kg BW), accorded protection against
nimesulide hepatotoxicity in vivo, as evident from
normalized serum biomarkersand higopathology. mRNA
expression and activity of key antioxidant and redox
enzymesalong with oxidative stresswere als normalized
due to CG pretreatment. Downgream effectslike decreased
mitochondrial svelling, inhibitionin release of apoptotic
proteins, prevention of mitochondiial depolarization along
with reduction in oxidized NAD(P)H and increased
mitochondrial electron flow further supported protective
actionof selected terpenesagainst nimesulide toxicity.
Therefore CG, a combination of natural tepenesprevented
nimesulide induced cellular damage and ensuing
hepatotoxicity.
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Low density solventbased dispersive liquid-
liguid microextractionwith gas chrom atography-
electroncapture detection forthe determination
of cypermethrin in tissues and blood of
cypermethrin treated rats.

[Mudiam MK, Jain R, Maurya SK, Khan HA,
Bandyopadhyay S, Murthy RC. J Chromatogr B Analyt
Technol Biomed Life Sci.2012 May 1;895-896:65-70.]

Asimple and rapid methodto determine the cypemethtin
(CYP)insecticide inrattissues (kidney, liver and brain)
and blood hasbeen developed for the fird ime using low
densitysolvent-dispersive liquid-liquid microextraction
(LDS-DLLME) followed by gaschromatography-electron
capture detector (GC-ECD) analysis. Initially, tissue
samplescontaining CYP were homogenized in acetone.
Subsequently, homogenate wasmixed with n-hexane
(extraction solvent) and the mixture wasrapidly injected
intowater. The uppern-hexane layerwascollectedin a
separate microtube andinjected into GCECD foranalysis.
Blood sampleswere diluted with ultrapure water and
subjectedto DLLME through similar procedure. Parameters
such astype and volume of disperser and extraction
solvent, salting out effect and extraction time, whichcan
affectthe extraction efficiency of DLLME, wasoptimized.
Method wasvalidated by investigating linearity, precision,
recovery, limit ofdetection LOD)and quantification (LOQ).
LODsin tissue were in the range of 0.043-0.314 ng/mg
and for blood it was 8.6 ng/ mL with asignal to noiseratio
of3:1. LOQsintisuewere intherange of 0.143-1.03ng/
mgandforblood it was28.3 ng/mL witha dgnal tonoise
ratio of 10:1. Mean recoveriesof CYP at three different
concentrationlevels inall the maticeswere foundto bein
the range of 81.6-103.67%. Theresultsshow that, LDS-
DLLME coupled with GC-ECD offersa simple, rapid and
efficient technique forextraction and detemination of CYP
in rat tissuesand blood samples, which in turn would be
useful fortoxicological studiesof CYP.

Role of BEbB2 mediated AKTand MAPK pathw ay
in gall bladder cell proliferation induced by
argemone oil and butter yellow . Argemone oiland
butter yellow induced gall bladder cell
proliferation.

[Mishra V, Ansari KM, KhannaR, DasM. Cell Biol Toxicol.
2012 Jun;28(3):149-59.]

The effect of non cytotoxic dosesof argemone oil (AO)
and butter yellow BY),the common adulterantsinedible
oil, onfree radical generation and signaling pathwayfor
cell proliferation in primarycellsofgall bladder (GB)was
undertaken. AO and BY showed no cytotoxicity at
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0.1 pl/ml and 0.1 pg/ml concentration, respectively. AO
causedsignificantincrease in ROS after30 min and RNS
after 24 h in GB cellswhile no change was observed
following BY treatment. Enhanced level of COX-2 was
observed following AO (0.1 pl/ml) and BY (0.1 pg/ml)
treatment to cellsfor 24 h. AO treatment caused
phosphonylation of ErbB2, AKT, ERK,and JNK along with
increased thymidine uptake indicating cell proliferation
ability in GB cells. BY treatment also showed dgnificant
expression of these proteins with the exception of
phosphorylated JNK. These resultssuggest that AO and
BY have cell proliferative potential in GB cellsfollowing up-
regulation of COX-2 and EtbB2; however, theirdownstream
signaling molecules and free radical generation have
differential response, indicating thatthe mechanism of
proliferation isdifferent forboth compoundsand mayhave
relevanceingall bladdercancer.

Lupeolprotects againstacetaminophen-induced
oxidative stress and cell death in rat primary
hepatocytes.

[Kumari A, Kakkar P. Food Chem Toxicol. 2012
May;50(6).1781-9.]

Drug induced hepatotoxicity isa major problem where
phytochemicalshold promise foritsabrogation. Thisstudy
wascartied out to explore cytoprotective potential oflupeoal,
atrtempene, against acetaminophen (AAP)-induced toxicity
in rat hepatocytes. AAP exposure dgnificantly (p<0.05)
reduced cell viability, disturbed Bcl-2 family pro/anti-
apoptoticprotein balance,increased ROS production and
altered redox homeostasis. Italso induced mitochondria-
mediated hepatocellularinjury by significantmitochondrial
depolarization, cagpase-9/3 activation and subsquent DNA
fragmentation. Resultssuggest thatlupeol pre-treatment
effectivelyredored antioxidant enzyme levels,decreased
lipid per oxidation, inhibited ROS generation and
depolarization of mitochondria. Lupeol also attenuated
mitochondria-mediated dgnalingpathway and DNA damage
asevidentfrom TUNEL assayand cell cyde studiesleading
to prevention of cytotoxicity T hisstudy confimsthe efficacy
oflupeol,a food derived antioxidant, in abrogating ROS
generation, maintaining redox balance and providing
significant protection against mitochondria-mediated cell
death during AAP-4nduced toxicity.

Zinc oxide nanoparticles induce oxidative DNA
damage and ROS-triggered mitochondria
m ediated apoptosis in humanliver cells (HepG2).

[Sharma V, Anderson D, Dhawan A. Apoptosis. 2012
Aug;17(8):852-70.]

Thewide scale use of Zincoxide (ZnO) nanopatrticlesin
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the world consumer market makeshuman beingsmore
prone to the exposure to ZnO nanoparticlesand itsadverse
effects. The liver, whichisthe piimary organ of metabolisn,
mightact as amajortarget organ forZnOnanoparticles
after they gain entry into the body through any of the
possible routes. Therefore, the aim of the present study
wasto assessthe apoptotic and genotoxic potential of
ZnOnanoparticlesin humanlivercells(HepG2) andthe
underlying molecular mechanian ofitscellular toxicity. The
role of dissolution in the toxicityof ZnOnanopatticleswas
alo investigated. Resultsdemondratethat HepG2 cells
exposed t0 14-20 pg/ml ZnO nanoparticlesfor 12 h showed
adecrea= in cell viabilityand the mode of cell death induced
by ZnO nanopartideswasapoptosis. They also induced
DNAdamage which wasmediated by oxidative stresas
evidenced by an increasein Fpg £nsitive sites. Reactive
oxygen speciestriggered a decrease in mitochondria
membrane potentialand anincrease in the ratio of Bax/
Bcl2 leading to mitochondriamediated pathway involved in
apoptoss.In addition,ZnOnanoparticlesactivated INK,
p38andinduced p53(Serl5) phosphorylation. However,
apoptosiswasfound tobe independent of JNK and p38
pathways. This study investigating the effects of ZnO
nanopatticlesin human livercellshas provided valuable
insightsinto the mechanism of toxicity induced by ZnO
nanoparttices.

Involvementof dopaminergic andserotonergic
systems in the neurobehavioral toxicity of
lambda-cyhalothrin in developing rats.

[AnsariRW, ShukaRK, Yadav RS, Seth K, PantAB, Singh
D, Agrawal AK, Islam F, Khanna VK. Toxicol Lett. 2012
May 20;211(1):1-9.]

In view of extensive usesoflambda-cyhalothrin, a new
generationtype Il syntheticpyrethroid, human exposureis
quite imminent. The present study has therefore been
caried out toinvestigate effect of lambda-cyhalothrinon
brain dopaminergic and serotonergic systems and
functional alterationsassociated with them. Post-lactational
exposureto lambda-cyhalothrin (1.0 mg/kg or 3.0 mg/kg
bodyweight, p.o.) fom PD22 to PD49 caused a dgnificant
decrease inthe motor activity and rota-rod performancein
ratson PD50 ascompared to controls. Decreasein motor
activity in lambda-cyhalothrin treated ratswas found to
persist 15 daysafterwithdrawal of exposure on PD65 while
atrend of recovery in rota+od performance wasobserved.
Adecreas in the binding of3H-Spiperne, knowntolabel
dopamine-D2receptorsin compusstriatum asociated with
decreased expression of tyrosine hydroxylase (TH)-
immuno-reactivityand TH protein wasobserved inlambda-
cyhalothrin treated ratson PD50 and PD65 comparedto
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controls.Increase in thebinding of 3HKetanserin, known
to label serotonin-2A receptors in frontal cortex was
observedin lambda-cyhalothrin exposdratson PD50 and
PD65 as comparedto respective controls. The changes
were more marked inratsexposed tolambda-cyhalothrin
atahigherdose (3.0 mg/kg) and persistedeven 15days
afterwithdrawal of expoaure. The results exhibit vulnerability
ofdeveloping ratstolambda-cyhalothrin and suggestthat
striatal dopaminergic system is a target of lambda-
cyhalothrin. Involvement of serotonin2A receptorsinthe
neurotoxicity of lambda-cyhalothrinisalso suggested. The
resultsfurther indicate thatneurobehavioral changesmay
bemore intense in case exposure to lambda-cyhalothrin
continues.

Resveratrolpotentiates cytochrome P4502 d22-
mediated neuroprotection in maneb- and
paraquat-induced Parkinsonism inthemouse.

[Srivagava G, DixitA, Yadav S, Patel DK, Prakash O, Singh
MP. Free Radic Biol Med. 2012 Apr15;52(8).:1294-306.]

A strong association between polymorphisms of the
cytochrome P450 (CYP/Cyp) 2D6 gene and risk to
Paikinson'sdisease (PD)iswell established. The present
gudyinvedigated the neuroprotective potential of Cyp2d22,
a mouse ortholog of human CYP2D6, in maneb- and
paraquat-induced Parkinsonism and the mechanisms
involved therein along with the effectsof resveratrol on
variousparametersassociated with Cyp2d22-mediated
neuroprotection. The animalswere treated intraperitoneally
with resveratrol (10mg/kg, daily) and paraquat (10mg/kg)
alone orin combinationwith maneb (30 mg/kg), twice a
week, for 9 weeks, along with theirrespective controls.
The subsetsofanimalswere al® treatedintraperitoneally
witha Cyp2d22inhibitor, ketoconazole (100mg/kg, daily).
Maneb and paraquat reduced Cyp2d22 and vesicular
monoamine tranorter type 2 (VMAT-2) expressions, the
number of tyrosine hydroxylase-positive cells, and
dopamine content and increased paraquataccumulation
in the nigrostriatal tissues, oxidative stress, microglial
activation, neuroinflammation,and apoptosis. Cyp2d22
inhibitor significantly exacerbated all these
neurodegenerative indexes. Resveratrol co treatment,
pattially but Sgnificantly, ameliorated theneurodegenerative
changesby altering Cyp2d22 expression and paraquat
accumulation. The results obtained in the study
demonstrate that Cyp2d22 offersneuroprotection in maneb-
andparaquatinduceddopaminergic neurodegenerationand
resveratrol enhancesits neuroprotective credentialsby
influencing Cyp2d22 expression and paraquat
accumulation.
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Cholinergic dysfunctions and enhanced
oxidative stressin theneurobehavioral toxicity
of lambda-cyhalothrinin developing rats.

[Ansari RW, ShulaRK, Yadav RS, Seth K, PantAB, Singh
D,Agrawal AK, Islam F, Khanna VK. NeurotoxRes. 2012
Feb 11d0i:10.1007/s12640-0129313-z. (Epub ahead of
print)]

Thisgudy isfocused onunderganding the mechanism of
neurobehavioral toxicity of lambda-cyhalothrin, a new
generation type Il synthetic pyrethroid in developing rats
followingtheir exposure from post-lactational day (PLD)
22 to PLD49 and investigate whether neurobehavioral
alterations are transient or persistent. Post-lactational
exposure to lambda-cyhalothrin (1.0 or 3.0 mg/kg body
weight, p.o.) affected grip drength and leaming activityin
rats on PLD50 and the persistent impairment of grip
strength and learning was observed at 15 days after
withdrawal of exposure on PLD65.Adecrease inthe binding
of muscarinic-cholinergic receptors in frontocortical,
hippocampal, and cerebellar membranes associated with
decreased expresson of choline acetyltranserase (ChAT)
and acetylcholinesterase (AChE)in hippocampuswas
observedfollowing exposure to lambda-cyhalothrin on
PLD50 and PLD65. Exposure to lambda-cyhalothrinwas
alsofound toincrease the expression of growth-associated
protein-43 inhippocampus ofratson PLD50 and PLD65
ascompared to controls. Asignificantincrease inlipid per
oxidationand protein cabonyllevelsand decreasedlevels
ofreduced glutathione and activity of superoxide disnutase,
catalase,and glutathione peroxidasein brain regionsof
lambda-cyhalothrin exposd ratswere distinctly obsened
indicatingincreased oxidative stress. Inhibition of ChAT
and AChE activity may cause down-regulation of
muscatinic-cholinergicreceptorsconsquentlyimpairing
learning activity in developingratsexposed to lambda-
cyhalothrin. The data further indicate that long-term
exposure to lambda-cyhalothrin at low doses may be
detrimental and changesin selected behavioral and
neurochemical end points may persist if exposure to
lambda-cyhalothrin continues.

Lupeol prevents acetaminophen-induced in
vivo hepatotoxicity by altering the Bax/Bcl-2and
oxidative stress-mediated mitochondrial
signaling cascade.

[Kumari A, Kakkar P. Life Sci. 2012 Apr 20;90(15-16):
561-70]

Lupeol, atriterpene, posesses numerousphamacological
activities, indudinganti-malarial, anti-arthriticand anti-
carcinogenic propetties. The presentstudy was conducted
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toexplore the hepatoprotective potential oflupeol against
acetaminophen (AAP}induced hepatotoxicity in Wistar
rats. Ratswere given a prophylactic treatment oflupeol
(150 mg/kg body weight, p.o., for 30 consecutive days)
with aco-adminigration of AAP (1 g/kg body weight). The
modul atory effects of lupeol on AAP-nduced hepatotoxicity
were investigated by assaying oxidative stresshiomarkers,
serum liver toxicity markers, pro/anti apoptotic proteins,
DNA fragmentation and by the histopathological
examination of theliver.Lupeol significantly prevented
hepatic damage asevidentfrom the histopathological
studiesand significant decline in serumtransaminases.
The alterationsin cellular redox status (p<0.01) and
antioxidantenzyme activitiestogetherwith the enhanced
lipid peroxidation and protein carbonyl levels were also
observed in theAAP-treated rats. In addition, Sgnificant
ROS generation and mitochondrial depolarization were
observed in this group. Co-administration of lupeol
significantlydecreased thelevel of ssumtransaminases,
MDA and protein carbonyl content. Italo prevented ROS
generation and mitochondrial depolarization. Furthermore,
lupeol enhanced the mitochondrial antioxidant and redox
status and inhibited DNA damage and cell death by
preventingthe down regulation ofBcl-2, up regulation of
Bax, release of cytochrome candthe activation of caspase
9/3. The conclusion of this study isthat lupeol whenco-
administered with AAP effectivelyreduces oxidative gress
and preventsAAP-induced hepatotoxicity by inhibiting
critical control pointsof apoptoss.

Chickpea (Cicer arietinum) proteins induce
allergic responses in nasobronchial allergic
patients and BALB/c mice.

[VermaAK, Kumar S, Tripathi A, Chaudhari BP, DasM,
Dwivedi PD. Toxicol Lett.2012 Apr5;210(1).24-33.]

Allergy to chickpea or Garbanzo bean (Cicer arietinum)
hasbeen reported in the Indian population. Little information
isfound regarding allergenic eventsinvol vedin the chickpea
allergy; therefore, chickpea allergenicity assessnentwas
undertaken. In vivo and ex vivo studieswere caried out
using BALB/c mice. Chickpea skin prick test positive
patientshave been used toextendthisstudyin humans.
Identification of allergenswascaried out by simulated
gastric fluids assaay forpepsin resistant polypeptidesand
validated by IgE western blotting usng chickpea sensitive
humansand sendtized mice sera. The data have shown
the occurrence ofasygsemicanaphylactic reaction reaulting
inreduced body temperature after challenge along with
significantlyincreased levelsoflgE, IgG1, MMCP-1, CCL-
2aswell ashistamine. Further,increased Th1/Th2 (mixed)
cytokine response was observed in spleen cell culture
supernatants. Jejunum, lungs and spleen showed
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prominent histopathological changesspecific forallergic
inflammation. Immunoblotting with pooled sera ofeither
sensitized mice orhuman sera recognized seven similar
IgE binding polypeptidesthat may be responsible for
chickpeainduced hypersensitivity reactions. Thisstudy
hasaddressedthe allergenic manifestationsassociated
with chickpea consumption and identifies the proteins
responsible for allergenicity which may prove useful in
diagnosisand management of allergenicity of legumes
especially chickpea.

Evaluation of bactericidal efficacy of silver ions
on Escherichia coli for drinking water
disinfection.

[PathakSP, Gopal K. Environ Sci Pollut ResInt. 2012
Jul;19(6).228590.]

The purpose of thisstudyisthe development of asuitable
processforthe disnfection ofdrinking water by evaluating
bactelicidal efficacy of slverionsfrom silver electrodes. A
prototype of a silverionizerwith dlver electrodesand control
unithasbeen fabricated. Silverionsfrom silver electrodes
inwatersampleswere egdimatedwithan atomicabsrption
spectrophotometer. A fresh culture of Escherichia coli
(1.75x10(3) c.f.u/ml) wasexposed to 1, 2,5, 10 and 20
ppbofsilver ionsin 100 ml ofautoclaved tap water for60
min. The effect of different pH and temperatures on
bactericidal efficacy wasobserved at congant silverion
concentration (5 ppb) andcontact time of 30 min. The
maximum bactericidal activity (L00%)wasobserved at20
ppb of dlverion concentration indicating total disinfection
after20 min while minimum bactelicidal activity (25%)was
obsened after 10min at 01 ppb of silver ions. Likewise,
100% bactericidal activity wasnoticed with 2, 5and 10
ppb of silverionsafter 60, 50 and 40 min, respectively.
Bactelicidal activityat pH5, 6, 7, 8and 9 was observed at
79.9%, 79.8%, 80.5%, 100% and 100%, respectively,
whereasit was 80.4%, 88.3%, 100%,100% and 100%at
10°C, 20°C, 30°C, 40°C and 50°C, respectively. The
findingsofthis gudy revealed thatvery lowconcentrations
of silver ions at pH 8-9 and temperature >20°C have
bactericidal efficacy for total disinfection of drinking water.
Silverionization issuitable for water disinfection andan
appropriate alternative to chlorination which forms
carcinogenicdignfection byproducts.

Modeling and optimization of reductive
degradation of chloramphenicol in agueous
solution by zero-valent bim etallic nanoparticles.

[Singh KP, Singh AK, Gupta S, Rai P.Environ Sci Pollut
ResInt.2012 Jul;19(6):2063-78.]

The present study aims toinvegigate theindividual and
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combined effectsoftemperature, pH, zero-valentbimetallic
nanopatticles(Z2vBMNPs)dose, and chloramphenicol (CP)
concentration on the reductive degradation of CP using
ZVBMNPsin aqueousmedium. lron-silver ZVBMNPswere
synthesized. Batch experimental data were generated
using a four-factor statistical experimental design. CP
reductionby ZVBMNPswasoptimized using the regponse
surface modeling (RSM) and artificial neural network-
genetic algorithm (ANN-GA) approaches. The RSM and
ANNmethodologieswere alo compared for theirpredictive
andgeneralization abilitiesusing the same trainingand
validation data set. Reductive by-products of CP were
identifiedusngliquid chromatography-massspectrometry
technique. The optimized processvariables(RSM and
ANN-GA approaches)yielded CP reduction capacity of
57.37 and57.10 mg/g, respectively, ascompared tothe
experimental value of 54.0 mg/g with un-optimized
variables The ANN-GAand RSM methodologiesyielded
comparable resultsand helpedto achieve a higherreduction
(>6%) of CP by the ZVBMNPs as compared to the
experimental value. Therootmean squared error, relative
standard error of predictionand correlation coefficient
between the measured and model-predicted valuesof
response variablewere 1.34,3.79,and 0.964 forRSM and
0.03,0.07, and 0.999 forANN modelsforthe training and
1.39,3.47, and 0.996 forRSM and 1.25, 3.11, and 0.990
for ANN models for the validation set. Predictive and
generalization abilities of boththe RSM and ANNmodels
were comparable. The synthesized ZVBMNPs may be
usdforan efficientreductive removal of CP from the water.

Bio-capture of S. Typhimurium from surface
w ater byaptamer for culture-free quantification.

[Singh G, Vajpayee P, Rani N, Jyoti A, Gupta KC, Shanker
R. Ecotoxicol Environ Saf. 2012Apr;78:320-6.]

In this study, a DNA aptamer was used to bio-capture
Salmonella enterica serovar Typhimuriumfrom surface
watercollected from highlyendemic zone priorto culture-
free detectionthrough MolecularBeacon based real-time
PCR assay targeting invA gene. The assay could detect
S. Typhimurium cells (1 CFU/PCR or 100 CFU/ml)
selectively captured by serovar ecific DNA aptamer The
observationsindicate thatall the water samples(n=40)
collected from the river Gomti were contaminated by S.
Typhimurium (31400-1 x 10(7) CFU/100 ml). The pre-
analytical stepin the form of serovar ecific DNA aptamer
based bio-capture of the bacterial cell wasfound to enhance
the ¢nsitivity of the florescentprobe based real-time PCR
assayduring detection of S. Typhirmuriumin environmental
samples exhibiting natural PCR inhibitors and high
background bacterial flora. The assay could be used for
the regular monitoring of surface watersforforecastingand
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managementof non-typhoidal Salmonellosisin outhAsia.

Mechanism of inhibition ofthe ATPasedomain
of human topoisomerase lla by 1,4-
benzoquinone, 1,2-naphthoquinone, 1,4-
naphthoquinone, and 9,10-phenanthroquinone.

[Gurbani D, Kukshal V, Laubenthal J,KumarA, PandeyA,
Tripathi S,Arora A, Jain SK, Ramachandran R, Anderson
D, Dhawan A. Toxicol Sci. 2012 Apr;126(2).372-90.]

The inhibition of humantopoisomeras lla. (Hu-Topolla), a
majorenzyme involved in maintaining DNA topology, repair;
and chromosome condensation/decondensation reaultsin
lossofgenomic integtrity. Inthe present gudy, the inhibition
ofATPase domain of Hu-Topolla.asa possible mechanism
ofgenotoxicity of 1,4-benzoquinone (BQ), hydroquinone
(HQ), naphthoquinone (1,2-NQ and1,4-NQ), and 9,10-
phenanthroquinone (9,10-PQ) was investigated. Insilico
modeling predicted that1,4-BQ, 1,2-NQ, 1,4-NQ, and 9,10-
PQoouldinteract with Ser-148, Ser-149,Asn-150, andA:-
91 residues of the ATPase domain of Hu-Topolla.
Biochemical inhibition assayswith the purifiedAT Pase
domain of Hu-Topollarevealed that 1,4-BQ is the most
potentinhibitorfollowed by 1,4NQ >1,2-NQ >9,10-PQ >
HQ. Ligand-binding studies using isothermal titration
calorimetryrevealed that1,4-BQ,HQ, 1,4-NQ, 1,2-NQ, and
9,10-PQenterintofoursequentially binding site models
inside the domain. 1,4-BQ exhibited the grongesthinding,
followed by 1,4NQ>1,2NQ > 9,10-PQ >HQ, asrevealed
by theiraverage K(d) values. The cellular fate of such
inhibition was furtherevidenced by an increase in the
number of Hu-Topolla-DNAcleavage complexes in the
human lung epithelial cells(BEAS-2B) using trappedin
agarose DNA immunostaining (TARDIS) assay, which
utilizesantibody gedific for Hu-Topolla. Futhermore, the
increasein y-H2A.X levelsquantitated byflow cytometry
and visualized by immunofluorescence microscopy
illudrated that accumulation of DNA double-strand breaks
inside the cellscan be attributed to the inhibition of Hu-
Topolla. These findingscollectivelysugges that 1,4-BQ,
1,2-NQ, 1,4-NQ, and 9,10-PQinhibitthe ATPase domain
and potentiallyresult in Hu-Topollo-mediated clastogenic
and leukemogenic events.

Photosensitizing mechanism and identification
of levofloxacin photoproducts at ambient UV
radiation.

[Dwivedi A, Mujtaba SF, Kushwaha HN, Ali D, Yadav N,
Singh SK, Ray RS. Photochem Photobiol. 2012 Mar-
Apr;88@)34455.]

Levofloxacin (LVFX) isa broad spectrum third generation
fluoroquinolone antibiotic, usedinthe treatmentofsevere

13




Toxicology Research Bulletin

or life-threatening bacterial infections. Photosensitizing
mechanism of LVFX wasinvestigated underthe ambient
environmental intensities of UV-A, UV-B and sunlight
exposure. Phototoxic effectsof LVFX were assessed on
NIH-3T3 andHaCaT cell lines Resultsidentified firsttime
three photoproductsof LVFX at ambientlevelsof UV-Rby
LC-MS/MS. The generation of reactive oxygen ecies
(ROS) was investigated photochemically as well as
intracellularlyin HaCaT cellline. ROS were significantly
guenched by specific quencherslike DABCO, NaN,, D-
mannitol and NAC. Photosensitized LVFX caused lipid
peroxidation at different concentrations. Quenching study
with superoxide dismutase confirmsthe LVFEX-4inducedlipid
photoperoxidation. Further, photocytotoxicity of LVFX
showed significant reduction in cell viabilityby MTT and
neutral red uptake assays.LVFXcaused cell arrestin G2/
M phases aswell asinduced apoptosisthrough ROS-
dependent pathway. In addition, photosenstized LVFX also
induced upregulation of p21and Bax/Bcl-2 genesratio.
Indiaisatropical country and mostofthe humanactivities
suchasagriculture, commerce, sports, etc.take place in
brightsunlight; therefore, photosensgtive LVFX may lead to
skin/oculardisordersand immune suppression. Information
isneeded regarding the phototoxicity of LVFX for human
safety.

Induction of oxidative stress, DNA damage and
apoptosis in mouse liver after sub-acute oral
exposure to zinc oxide nanoparticles.

[ShamaV, Singh P, Pandey AK, Dhawan A. Mutat Res.
2012Jun 14;745(1-2).8491.]

Zincoxide (ZnO) nanopatticesarefinding applicationsin
a wide range of products including cosmetics, food
packaging, imaging, etc. Thisincreasesthe likelihood of
human exposure tothes nanopatticles thoughdermal,
inhalationand oral routes. Presently, the majority ofthe
studiesconceming ZnO nanopatticletoxicity have been
conducted udng invitro systemswhich lackthe complex
cell-cell, cellmatrix interactionsand hormonal effectsfound
in the in vivo scenario. The presentin vivo studyin mice
was aimed at investigating the oral toxicity of ZnO
nanoparticles Resultsshowed a dgnificantaccumulation
ofnanopatticlesin the liverleadingto cellularinjuryafter
sub-acute oral expoaure of ZnO nanoparticles (300 mg/lg)
for 14 consecutive days. Thiswasevident by the elevated
alanine aminotransferase (ALT) and alkaline phosphatase
(ALP) serumlevels and pathological lesionsin the liver.
ZnO nanopatrticles were also foundto induce oxidative
stressindicated by anincreasein lipid peroxidation. The
DNA damage inthe liverand kidney cells of mice was
evaluated by the Fpg-modified Cometassay which revealed
a significant (p<0.05) increase in the Fpg-specific DNA
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lesionsinliverindicating oxidative stressas the cause of
DNA damage. The TUNEL assayrevealed an induction of
apoptossin the liverofmice exposed to ZnO nanopatrticles
compared to the control. These results conclusively
demonstrate that sub-acute oral exposure to ZnO
nanoparticles in mice leads to an accumulation of
nanopatticlesin the livercausgng oxidative dressmediated
DNA damage and apoptods. Thes resultsalso suggest
the need for a complete risk assessment of any new
engineered nanopatticle before itsarrival into the consumer
maiket.

In vitro studies on immunotoxic potential of
Orange ll insplenocytes.

[YadavA, KumarA, Dwivedi PD, Tiipathi A, DasM. Toxicol
Lett.2012 Feb 5;208(3):239-45.]

Orangell, anazodye,isnotpemittedin food preparations,
but high levelsof the dye have been detected indifferent
food commodities. Though there are reportson the toxicity
of Orange Il but knowledge based on the
immunomodulatory properties of Orange llis <anty. The
present investigation wasundertakento study the invitro
immunotoxic potential of Orange Il in splenocytes.
Splenocytes were isolated, cultured and subjected to
immunophenotypicanalysis, mixed lymphocyte reaction
(MLR) assay or stimulated with lipopolysaccharide (LPS)
orconcanavalin A(Con A)for 72 h. The supernatantwas
collected for cytokine assays. Orange Il showed cytotoxic
effectsat 100-1000 pg/ml concentrationsand 50 pg/mlwas
determined asthe highestnon-cytotoxic dose. Orangell
atthe non-cytotoxic dose (50 ug/ml) significantlyaltered
the relative distribution of T and B-cells, MLR response
and the mitogen induced proliferative response of T-cells
and B-cells. Condstent with the hypo—+esponsiveness of
the T and B-lymphocytes, Orange Ilinduced a concomitant
dedinein the secretion of cytokines|L-2, IL-4,1L-6, IFN-y,
TNF-aandIL-17. On the contrary, there wasan increase
inthe production ofIL-10, an anti-inflammatoryregulatory
cytokine, which may be one of the causative factorsfor
immunosuppressive propetty of Orangell. These reaults
suggest that non-cytotoxic dose of Orange Il may have
immunomodulatory effects.

Optimization and validation of an extraction
method for the analysis of polycyclicaromatic
hydrocarbons in chocolate candies.

[Kumari R, Chaturvedi P, Ansali NG, Murthy RC, Patel DK.
JFood Sci. 2012 Jan;77(1):T34-40.]

Chocolateis akeyingredientin many foodssuch asmilk
shakes, candies, bars, cookies, and cereals. Chocolate
candiesare often consumed bymankind of all age groups.
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The presence of polycydic aromatichydrocarbons (PAHs)
inchocolate candiesmayreailtin healthriskto people.A
rapid, precise, and economic extraction method was
optimized and validated forthe smultaneousdetermination
of polycydic aromatic hydrocarbonsin chocolate candy
byhigh-performanceliquid chromatography(HPLC)and
gas chromatography-mass spectrometry (GS-MS) as a
confirmatory technigue. The method wasoptimized byusng
different solventsforliquiddiquid extraction, varying volume
ofde-emulsfyingagent, and quantity of dlica gel used for
purification. The HPLC separation of 16 PAHs was carried
out by C-18 column with mobile phase composed of
acetonitrile: water(70: 30)inisocratic mode withruntime
of20min. Limitofdetection, limit of quantification (LOQ),
and correlation coefficientswere found in the range of 0.3
to4 ng/g,0.9t012 ng/g,and 0.9109to 0.9952, repectively.
Theexploration of 25 local chocolate candy samplesfor
the presence of PAHs showed the mean content of
benzo[a]pyrene as1.62 ng/g, which representing the need
to evaluate effective measuresto preventmore svere PAHs
contamination in chocolate candiesinfuture. Chocolateis
one of the mog favorite food itemsamong people, egecially
children. Chocolate candies are often consumed by
manknd of all age groups.Chocolate candies are often
consumedby childrenin lage quantities. The presence
PAHs in chocolate candies may result in health risk to
people. Inthe present study, a precise and cog effective
rapid method was employed forthe determination of PAHs,
which canbe employedfordaily routine analydsof PAHs
inchocolate products.

Evaluation of cytotoxic, genotoxic and
inflamm atory responses of micro- and nano-
particles of granite on human lung fibroblast cell
IMR-90.

[Ahmad I, Khan MI, Patil G, Chauhan LK. Toxicol Lett.
2012 Feb 5;208(3):300-7.]

Occupational exposure of granite wotkersiswell knownto
cau= lung impairment and silicogs. Toxicological profiles
ofdifferentsize patticlesofgranite dust, however, are not
yet understood. Presentevaluation of micro- and nano-
patticlesofgranite dustason human lungfibroblag cells
IMR-90, revealed that their toxic effects were dose-
dependent,and nanoparticlesin general were more toxic.
Inthisstudy authorsfirst demondrated that nanopartides
caused oxidative stress, inflammatory response and
genotoxicity, asseen by nearly 2 fold induction of ROS
and LPO, mRNAlevelsof TNFa and IL-1B,andinduction
inmicronudei fomation.All these were significantly higher
whencomparedwith the effect ofmicro particles. Thus,
the gudy suggeststhatseparate health safety standards
would be required for granite particlesofdifferentsizes.
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Induction of ROS, mitochondrial damage and
autophagyin lung epithelial cancer cells byiron
oxide nanoparticles.

[Khan MI, Mohammad A, Patil G Nagvi SA, Chauhan LK,
Ahmad|. Biomaterials 2012 Feb;33(5).1477-88.]

Autophagy hasattracted agreatdeal of researchinterest
intumor therapy inrecent years Anattemptwasmadein
thisdirection and now authorsreport that iron oxide NPs
synthesized by authorsselectively induce autophagyin
cancer cells(A549) and notin normal cells(IMR-90). It
wasal® noteworthythatautophagycorelated withROS
production aswell asmitochondrial damage. Protection of
NACagaing ROS deardysuggeded theimplication of ROS
in hyper-activation of autophagy and cell death. Pre-
treatment of cancer cells with 3-MA also exhibited
protection against autophagyand promote cellularviability.
Results also showed involvement of classical mTOR
pathwayin autophagy induction byiron oxide NPsinA549
cells. Results had shown that bare iron oxide NPs are
significantlycytotoxic to human cancer cells (A549) but
nottothe normal humanlungfibroblast cells(IMR-90).In
otherwordsthese nanoparticlesselectively kill cancerous
cells. Itis encouraging to conclude that iron oxide NPs
bear the potential of itsapplicationsin biomedicine, such
astumor therapy specifically by inducing autophagy
mediated cell death ofcancercells.

Reduced expression of DNA repair genes
(XRCC1, XPD, and OGG1) in squamous cell
carcinomaof head and neck in North India.

[KumarA, Pant MC, SinghHS, Khandelwal S. Tumour
Biol. 2012 Feb;33(1):111-9.]

Squamouscell carcinoma of head and neck(SCCHN)is
the sixthmost common cancer globally, and inIndia, it
accountsfor 30% of all cancer cases. Epidemiological
studies have shown a positive association between
defective DNA repaircapacityand SCCHN. The underlying
mechanian of theirinvolvementisnot well undergdood. In
the present study, authorshave analyzed the relationship
between SCCHNand the expression of DNA repairgenes
namely X+ay repaircrosscomplementing group 1 (XRCC1),
xerodema pigmentosum group D (XPD), and 8-oxoguanine
DNAglycosylase (OGG1) in75 SCCHN cases and equal
numberof matched healthy controls.Additionally, levelsof
DNAadduct [8-hydroxyguanine (8-OHdG)] in 45 SCCHN
casesand 45 healthycontrolswere also determined, to
ascertain alinkbetween mRNA expression of these three
genesand DNA adducts T he relative expression of XRCCL1,
XPD, and OGG1in head and neck cancerpatientswas
foundtobe significantlylowascompared to controls. The
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percent difference of meanrelative expression between
casesand controlsdemonstrated maximum lowering in
OGGL1 (47 .3%)> XPD(30.7%)>XRCCL1 (25.2%).Anegative
Spearmen corelation between XRCC1 vs. 8-OHdG incases
wasobserved. In multivariate logistic regressionanalysis
(adjusting for age, gender,smoking status, and alcohol
use), low expression of XRCC1, XPD, and OGG1 was
asciated with a statistically sgnificant increased riskof
SCCHN [crude odds ratios(ORs) (95%Cl) OR 2.10; (1.06-
4.17), OR 2.76; (1.39-5.49), and 5.24 (2.38-11.52),
regectively]. In condusion, thissudy demonstrated that
reduced expression of XRCC1, XPD, and OGG1 is
associated with more than twofold increased rikin SCCHN.

Associated risk of XRCC1 and XPD cross talk
and life style factors in progressionof head and
neck cancer in north Indian population.

[KumarA, Pant MC, Singh HS, Khandelwal S. Mutat Res.
2012 Jan 3;729(1-2):24-34.]

Effective DNA repair machineryensures maintenance of
genomic integrity. Environmental insults, ageing and
replication erorsnecessitate the need forproper DNA repair
sygems.Anyalteration in DNArepair efficacy would play
adominantrole in progresson of squamous cell carcinoma
of head and neck(SCCHN). Genotypesof XRCC1 gene-
Arg194T p,Arg280His Arg399GIin and XPD Lys751GIn, by
PCR-RFLP werestudied in 278 SCCHN patients and an
equal numberof matched healthy controlsresiding in notth
India. In XRCC1 polymomphismsArg194T p andArg399GIn
variantsshowed a reduced risk,whereas XPD Lys751GIn
variantsexhibited ~2-foldincrease in SCCHN risk. With
XRCC1-Arg280Hisvariants there wasno asociation with
SCCHN risk. Arg399GIn of XRCC1 appearsto have a
protective ole in people those consume alcohol, while XPD
Lys751GIn variantsindicated ~2-fold increased risk of
SCCHNin all the co-variate groups. Comparison ofgene-
gene interaction among XRCC1 Arg280His and XPD
Lys751GIn suggested enhanced riskof SCCHN by~2.3-
foldin group one and ~6.1-fold in grouptwo. In dichotomized
groups of this combination, the risk was ~2.4 times.
Haplotype analydsrevealed the frequency of C-G-G-G and
C-A-G-G to besignificantly asociated with anincreased
risk of SCCHN. On the contrary, T-G-A-A significantly
diminished the risk. CART analysisresults showed that
theterminal node that containshomozygous mutantsof
XPDLysr51GInand XRCCLAmQ194Trp, wildtype of XRCC1
Arg399GInand homozygousmutant of XRCC1Arg280His,
representthe highestriskgroup. Resultsdemonstrate high
degree of gene-gene interaction involving DNA repairgenes
of NERand BERpathways hamely XRCC1 and XPD. T his
study amply demonstratespositive association of XPD
Arg751GIn polymorphiam withanincreased riskof SCCHN.
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Further, XRCC1 Arg280His variant though dormant
individually, may also contribute to the development of
cancerincombination with XPDArg751GIn.

Optimizing removal of ibuprofenfrom water by
magnetic nanocomposite using Box-Behnken
design.

[SinghKP, SinghAK, Singh UV, Verma P. Environ Sci Pollut
ResInt. 2012 Mar;19@3):724-38.]

The presentresearch aimsto optimize the removal of
ibuprofen (IBP), a non-steroidal anti-inflammatory,
analgesic,and antipyreticdrug from the aqueoussolution
udng agynthedzed magnetic carbon-iron nanocomposdte,
and toinvestigate the individual and combined effectsof
the independent processvariables.Combining the adsomptive
capabilityof catbon and magnetic propetrty of iron, a carbon-
iron nanocomposite wassynthesized. A four-factor Box-
Behnlenexperimental desgn-based optimization modeling
wasperformed for maximizing the emoval of IBP from water
bythe nanocomposite usingthe batch experimental data.
A quadratic model was built to predict the responses.
Significance of the processvariablesand theirinteractions
wastested bythe analysisof variance and t test statistics.
The experimental maximum removalsof IBP from the
aqueouslution by carbonand magneticnanocomposite
were 14.74% and 60.39%, respectively. The model
predicted maximum removalof 65.81% under the optimum
conditionsof the independentvariables (IBP concentration
80 mg/l; temperature 48°C; pH2.50; dose 0.6 g/l)was
vely close to the experimental value (65.12 +0.92%). pH
of the solution exhibited most significant effect on IBP
adsoption. The developed magnetic nanocomposite was
found superiorthan itsprecursorcamon exhibiting higher
removal of IBP fromthe water and can be eadlyseparated
from the agueousphase undertemporary external magnetic
field. The developed magnetichanocompodte may be used
for an efficient removal of IBP from the water.

Modelingand optimization of trihalomethanes
formation potential ofsurfacewater (adrinking
w ater source) using Box-Behnken design.

[Singh KP, Rai P, PandeyP, Sinha S.Environ Sci Pollut
ResInt.2012 Jan;19(1):113-27.]

The presentresearch aimstoinvedigate the individual and
interactive effects of chlorine dose/dissol ved organic carbon
ratio, pH, temperature, bromide concentration, and reaction
time on trihalomethanes(THMs)formationin surface water
(adrinking watersource) duting disinfection by chlorination
inaprototype laboratoryscale dmulationand to develop a
model for the prediction and optimization of THMslevelsin
chlorinated waterfor theireffective control . A five-factor Box-
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Behnlen experimental design combined with regponse
surface and optimization modeling wasused for predicting
the THMslevelsin chlorinated water. The adequacy of the
selected model and gatigical sgnificance of the regression
coefficients independentvariables, andtheirinteractions
were tested bythe analydsof variance andt test datistics.
The THMslevels predicted by the model were very close
to the experimental values(R(2) =0.95). Optimization
modeling predicted maximum (192 pg/l) TMHsformation
(highestrisk) level in waterduring chlorination wasvery
close to the experimental value (186.8 £ 1.72 pg/l)
determined in laboratory experiments. The pH ofwater
followed by reaction time and temperature were the most
significantfactors thataffectthe THMs formation during
chlorination. Thedeveloped model canbeused to determine
the optimum characteristicsof mw water and chlorination
conditionsformaintaining the THMslevelswithin the safe
limit.

Cypermethrininduces astrocyte apoptosis by
thedisruption of the autocrine/paracrinemode
ofepidermalgrowth factorreceptor signaling

[Maurya SK, Rai A, Rai NK, Deshpande S, Jain R, Mudiam
MKR, Prabhakar YS, and Bandyopadhyay S. Toxicol ogical
Scences(2012)125(2), 473-487]

Cypermethrin isreported to affect astrocytesin rat brain;
however,itsmechanism ofactionisobscure. Here, authors
observedanincrease inapoptodsinthe cortical agrocytes
upon treatment of ratswith cypermethrin. Authorsthen
characterized the mechanian governing the apoptosis.

Toxicology Research Bulletin

Because the epidermal growth factorreceptor (EGFR)
signaling regulates the survival of astrocytes, authors
investigated the effectofcypermethiinon EGFRactivation.
The astrocytes exhibited an early and irreversible
attenuation in the basal EGFR phosphorylation.
Supportively, molecular docking studies revealed
considerable homology in the docking mode of
cypermethrin and the known EGFRinhibitors, edotinib and
AG1478, to the kinase domain of EGFR. Furthermore,
treatment with cypermethrin demonstrated a
downregulationin the intracellular and secreted levelsof
heparin-binding epidermal growth factor (HB-EGF), an
EGFRligand. AG1478 reduced the synthesis of HB-EGF,
auggesting the dependence of HB-EGFon EGFR activation.
In addition, a neutralizing antibody against HB-EGF
diminished the basal EGFR levels, indicating ligand-
dependent expression of EGFR. Likewise, cypermethrin
causedirreversible suppression inthebasal EGFRIevels,
whichinduced apoptodsin astrocytes. The apoptodswas
prevented by exogenousHB-EGFE Thesedata imply an
autocrine/paracrine mode of action of HB-EGFEGFRin
adrocyte sunival. Consequently, cypermethrininduced a
mitochondra-mediated apoptosis, characterized byrisein
Bax/Bcl-2 ratioand deavage ofcaspase9,-3, and-7, and
the effect wasprevented by HB-EGF. HBEGF activated
the extracellular signal-regulated kinases and AKT
pathwaysthat protected againg apoptosis Together, these
data demonstrate that cypermethrin inducesastrocyte
apoptosisby disrupting the autocrine/paracrine mode of
HB-EGFEGFRsignaling attwo levels,irreversible lossof
basal EGFR and downregulation of HB-EGF.
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Indian Scenario of QSAR and QSTR Research

QSTRwith extended topochemical atom (ETA)
indices.15. Development of predictive models
fortoxicity oforganicchemicals againstfathead
minnow usingsecond-generation ETAindices.

[Roy K,DasRN.SARQSAREnNviron Res. 2012 Jan;23(1-
2).12540.]

Modem industrialisation hasled to the production of millions
of toxic chemicals having hazardous effects on the
ecosystem. It is impracticable to determine the toxic
potential ofa large numberofchemicalsinanimal models,
making the use of quantitative structure-toxicity relationship
@QSTR)modelsan alternative strategy for toxicity prediction.
Recently authors introduced a set of second-generation
extendedtopochemical atom (ETA)indices for predictive
modeling. Here authorshave developed predictive toxicity
modelson a large datasetof459 diverse chemicalsagainst
fathead minnow (Pimephalespronelas)usng the second-
generation ETAindices. These descriptorscan be easily
calculated from two-dimensonal molecularrepresentation
withoutthe needoftime-consuming conformational analysis
and alignment, making the developed models easily
reproducible. Conddering the importance of hydrophobicity
for toxicity prediction, AlogP98 wasused asan additional
predictorinall the models which were validated rigoroudy
using multiple grategies. The ETAmodel swere comparable
in predictability to those involving various non-ETA
topological parameters and those previoudy reported using
variousde<riptorsinduding computationally demanding
guantum-chemical ones.

First report on development of quantitative
interspecies structure-carcinogenicity
relationshipmodels and exploring discriminatory
features for rodent carcinogenicity of diverse
organic chemicals using OECDguidelines.

[KarS, Roy K.Chemosphere. 2012Apr;87(4):339-55.]

Differentregulatory agenciesinfoodand drug adminigration
and envionmental protection woldwide areemploying
guantitative structure-activity relationship (QSAR)models
to fill the data gapsrelated with propertiesof chemicals
affectingthe envimnmentand human health.Carcinogenicity
isatoxicity endpoint of majorconcern in recenttimes.
Interspeciestoxicity correlationsmay provide a tool for
edimating snstivity towardstoxic chemical exposure with
known levels of uncertaintyforadiverdty of wildlife pecies.
Inthisbaclground, authorshave developed quantitative
interspeciesstructure-carcinogenicity correlation models
for rat and mouse [rodent species according to the
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Omanization for Economic Cooperation and Development
(OECD)guidelineq basedonthe carcinogenic potential of
166 organic chemicalswith wide diversity of molecular
structures, spanning a large number of chemical classes
and biological mechanisms.All the developed modelshave
beenassessedaccording to the OECD principles for the
validation of QSAR models.Consensus predictionsfor
carcinogenicity of the individual compoundsare presented
here for anyone gecieswhen the dataforthe othergecies
are available. Informativeillustrations of the contributing
structural fragments of chemicalswhich are responsible
for gedfic carcinogenicity endpointsareidentified by the
developed models The modelshave also been used to
predictmouse carcinogenicitiesof 247 organic chemicals
(for which rat carcinogenicities are present) and rat
carcinogenicities of 150 chemicals (for which mouse
carcinogenicitiesare present). Discriminatoryfeaturesfor
rat and mouse carcinogenicity values have also been
explored.

Identification of novel, less toxic PTP-LAR
inhibitors using in silico strategies:
pharmacophore modeling, SADMET-bas ed
virtual screening and docking.

[AjayD, Sobhia ME. JMol Model. 2012 Jan;18(1).187-
201.]

Human leulocyte antigen-related (PTP-LAR)isareceptor-
like transs-membrane phosphatase and a potential tamget
fordiabetes, obesity and cancer. In the present study, a
sequence of insilico strategies(phamacophore mapping,
a 3D database searching, SADMET <reening, and docking
and toxicity studies wasperformedtoidentify eightnovel
nontoxic PTP-LAR inhibitors. Twenty different
pharmacophore hypotheseswere generated using two
methods; the best (hypothesis 2) consisted of three
hydrogen-bond acceptor (A),one ring aromatic (R),and
one hydrophobic aliphatic (2) features T hishypothesiswas
used to xreen moleculesfrom several databases, such
asSpecs IBS, MiniMaybridge, NCI, andan in-house PTP
inhibitor database. In order to overcome the general
bioavailability problem associated with phosphatases the
hitsobtained were filtered by Lipinski'srule of five and
SADMET propertiesandvalidated by molecular docking
studiesusing the available crystal stucture 1LAR. These
docking gudiessuggestedtheligand binding pattern and
interactions required for LAR inhibition. The docking
analysisalso revealed that sulfonylurea derivativeswith an
isoquinoline or naphthalene scaffold represent potential
LARdrugs Thescreening protocol wasfurther validated
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using ligand pharmacophore mapping studies, which
showed that the above mentioned interactionsare indeed
ciucial andthat the screened moleculescan be presumed
to possesspotentinhibitory activities.

QSTRwith extended topochemical atom (ETA)
indices. 14. QSAR modeling of toxicity of
arom atic aldehydes to Tetrahymenapyriformis.

[Roy K, Das RN. J Hazard Mater. 2010 Nov 15;183(1-
3)913-22.]

Aldehydesare a toxic classof chemicals causing severe
health hazards. In thisbackground, quantitative structure-
toxicity relationship (QSTR) modelshave been developed
inthe preent gudyusing Extended Topochemical Atom
(ETA) indicesfora lame group of 77 aromatic aldehydes
for their acute toxicity against the protozoan ciliate
Tetrahymena pyriformis. The ETA models have been
compared with those developed using variousnon-ETA
topological indices.Attempt wasalso madeto indude the
n-octanol/water partition coefficient (logK(o/w)) as an
additional descriptor considering the importance of
hydrophobicityin toxicity prediction. T hity differentmodels
were developed usingdifferentchemometrictools. All the
modelshave beenvalidatedusngintemal validation and
external validation techniques The datidical quality ofthe
ETAmodelswasfound to be comparable to that of the
non-ETAmodels. The ETAmodel shave shown the important
effects of steric bulk, lipophilicity, presence of
electronegative atom containing substituents and
functionality ofthe aldehydic oxygen to the toxicity of the
aldehydes The bestETAmodel (without using logK(o/w))
showsencouraging statistical quality (Q(int)(2) =0.709,
Q(ext) (2) =0.744). Itisinteresting to note that some of
the topological modelsreported here are better in statisti cal
quality than previously reported models using quantum
chemical descriptors.

Toxicity predictionof compounds from turmeric
(Curcumalongal).

[Balaji S, Chempakam B. Food Chem Toxicol. 2010
Oct;48(10):2951-9.]

Turmeric belongsto the ginger family Zingiberaceae.
Currently, cheminformatics approaches are notemployed
in any of the spices to study the medicinal properties
traditionallyattiibuted to them. The aim of thisstudy isto
findthe mog efficaciousmoleculewhich does nothave
any toxic effects. In the present study, toxicity of 200
chemical compounds from turmeric were predicted
(indudesbacterial mutagenicity, rodent carcinogenicityand
human hepatotoxicity). The study shows out of 200
compounds, 184 compoundswere predicted astoxigenic,
136 compounds are mutagenic, 153 compounds are
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carcinogenicand 64 compoundsare hepatotoxic. To cross
validate the results, authors have chosen the popular
curcuminand found thatcurcuminand its derivatives may
cause dose dependenthepatotoxicity. The resultsofthese
studiesindicate that, in contrast to curcumin, few other
compoundsin turmeric which are non-mutagenic, hon-
carcinogenic, non-hepatotoxic, and do nothave anyside-
effects. Hence, the cost-effective approach presented in
thispaper could be used tofilter toxic compoundsfrom
the drug discovery lifecycle.

Strategies for generating less toxic P-selectin
inhibitors: pharmacophore modeling, virtual
screening and counter pharmacophore
screeningto remove toxic hits.

[Ananthula RS, RavikumarM, PramodAB, Madala KK,
Mahmood SK. J Mol Graph Model. 2008 Nov;27(4):546-
57.]

Thispaper describesthe generation of ligand-based as
well as gructure-based modelsand virtual screening of
less toxic P-selectin receptor inhibitors. Ligand-based
model, 3D-pharmacophore was generated using 27
guinoline salicylic acid compoundsand isused toretrieve
the actives of P-selectin. This model contains three
hydrogenbond acceptors(HBA),tworing aromatics (RA)
and one hydrophobic feature (HY). Toremove thetoxic
hitsfom the reened molecules a counterphamacophore
model was generated using inhibitors of dihydrooratate
dehydrogenase (DHOD), animpottant enzyme involvedin
nucleic acid synthesis, whose inhibition leadsto toxic
effects. Structure-based modelswere generated by docking
and scoring of inhibitorsagainst P-selectin receptor, to
remove the false positivescommitted by pharmacophore
screening. The combination ofthese ligand-based and
structure-based virtual screening models were used to
screen a commercial database containing 538,000
compounds.

Com puter-assisted methods in chemicaltoxicity
prediction.

[Mohan CG, Gandhi T, Garg D, Shinde R.Mini RevMed
Chem. 2007 May;7(5):499-507.]

Insilico predictiveADME/Toxscreening ofcompoundsis
one of the hottest areasin drug discovery. To provide
predictionsof compounddrug-like characteristics earlyin
modern drug-discovery decision making, computational
technologieshave beenwidelyaccepted to developrapid
high throughput in silico ADMET analysis. Itiswidely
perceivedthat the early screening of chemical entitiescan
significantly reduce the expensive costs asociatedwith
late stage failures of drugs due to poor ADME/Tox
properties. Drug toxic effectsare broadlydefined toindude
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toxicity, mutagenicity, carcinogenicity, teratogenicity,
neurotoxicity and immunotoxicity. Toxicity prediction
techniquesand structure-activity relationshipsrelieson the
accurate estimation and representation of physco-chemical
and toxicological properties Thisreview highlightssome
of the freely and commercially available softwares for
toxicity predictions. The information content can be utilized
asa guideforthe scientistsinvolvedinthe drug discovery
arena.

Utilization of an amphipathic leucine zipper
sequenceto design antibacterial peptides with
simultaneous modulation of toxic activity against
human red blood cells.

[AhmadA, Yadav SP, AsthanaN, Mitra K, Srivastava SP,
Ghosh JK. JBiol Chem.2006 Aug 4;281(31).22029-38.]

T he toxicity of naturally occurting or desgned antimicrobial
peptidesisa majorbarierforconverting themintodrugs.
Tosynthedze antimicrobial peptideswith reduced toxicity,
several amphipathic peptideswere designed based onthe
leucine zipper quence. Thefirstone wasa leucine zipper
peptide (LZP); in others,leucineresiduesat the a-and/or
d-position were substituted with single or double alanine
residues. The results showed that LZP and its analogs
exhibited appreciable and similar antibacterial activity
against the tested gram-positive and gram-negative
bacteria. However, the subgitution of alanine progressively
lowered the toxicity of LZP againg human red blood cells
(hRBCs). The subditution ofleucine with alanine impaired
the binding andlocalization of LZP to hRBCs but hadlitiie
effect on the peptide-induced damage of Escherichia coli
cells. Although LZP and its analogs exhibited similar
permeability, secondary structures, and localization in
negatively charged membranes significantdifferenceswere
observed among these peptidesin zwitterionicmembranes.
The results suggest a novel approach for designing
antibacterial peptides with modulation of toxicity against
hRBCsby employingthe leucine zipper quence. Also,
tothebest of our knowledge, the resultsdemonstrate that
thissequence could be utilized to dedgn novel cell selective
moleculesforthe firsttime.

Quantitativ e structure-activityrelationships basedon
functional and structural characteristics of organic
compounds.

[Kulkarni SA, Raje DV, Chakabarti T. SAR QSAR Environ
Res.2001;12(6):565-91.]

In the present quantitative structure-activity relationship
(QSAR)modeling, organic compounds including priority
pollutants,have beenconsidered and dassified bassdon
theirfunctional and gructural characterigics. Five physico-
chemical characteristics have been used to develop a

20

QSAR model for Pimephales promelas, by means of
multiple regressonanalysis. Collinearitydiagnosticswas
carried out using two different approachesbased on
conditionindexand K corelationindex. The outlieranalysis
wascarried out using the variable subsetsobtained through
boththe approaches. An attempthasbeen made to justify
the deletion of outliersin each group referring to their
physico-chemical characteristics. The expressions
obtained by usdng both approachesprovidealmost the same
prediction accuracy, however, the latter approach resulted
in expressions with reduced number of molecular
descriptors. The QSARsobtained through thisexercise
would certainly assist indesigning environment-friendly
moleculeswith lower toxicity.

Prooxidantand antioxidant activities of bilirubin
and its metabolic precursor biliverdin: a
structure-activity study.

[Asad SF, SinghS,Ahmad A, Khan NU, Hadi SM.Chem
Biol Interact.2001 Jul 31;137(1):59-74.]

Bilirubin, which isderived from its metabolic precursor
biliverdin,isthe end product of heme catabolism. It has
been proposed asaphysiological antioxidant presentin
human extracellular fluids Authorshave eadier shown that
bilirubin inthe presence ofthetransition metal ion Cu(l)
causes strand cleavage in DNA through generation of
reactive oxygen sedcies, patticulaly the hydroxyl radical.
Thushiliubin possessesboth antioxidant and prooxidant
properties. In orderto understandthe chemical basisof
vatiousbiological propetrtiesof bilirubin, authorshave sudied
the dructure-activity relationship betweenbilirubin and its
precursorbiliverdin. The latterhasalso been reportedto
possess both antioxidant and toxic properties. In the
present studiesbilirubin wasfoundtobe more effectivein
the DNA cleavage reaction and a more efficientreducerof
Cu(ll). The rate of formation of hydrogen peroxide and
hydroxyl radicalsby the compoundsal= showed a similar
pattem.The relative antioxidantactivitywas al examined
by studying the effect ofthese compoundson DNA cleavage
byahydroxyl radical generating sysem and theirquenching
effecton hydroxyl radicals T he resultsindicate thatbilirubin
ismore active both asan antioxidantaswell asan oxidative
DNA cleaving agent. Amodel for binding of copper to
bilirubinhasbeen proposed where two copperionsare
boundtotwo moleculesof biliubin through theirteminal
pyrrole nitrogens. In orderto account for the enhanced
copperreducing capacity ofbilirubinauthorshave further
proposed thatan additional copper binding site isprovided
forinthe case ofbilirubin due tothe absence of adouble
bond between pyroleringslland Ill. Futherit would appear
that the structural features of the bilirubin molecule which
are important foritsprooxidant actionare also the ones
thatrender it amore effective antioxidant.

Volume 32(1), 2012



Toxicology Research Bulletin

RESEARCH DIGEST

Do cyanobacteria contribute to
neurodegenerativedisease?

Environ Health Perspect 120:a110-a116

LI

Inthelate 1990sethnobotanist PaulAlan Coxvisited the
indigenousChamorro people of Guam, sleuthing forcancer
cures in the lush rainforest. He soon stumbled upon
troubling factsthat would change the trajectory of hiscareer,
leading to major cluesin understanding Lou Gehrig’s
disease (amyotrophic lateral sclerosis, or ALS) and
posdblyother neurodegenerative diseases Since thattime,
major breakthroughs in the fields of neurobiology,
epidemiology, and ecology have ledto an increased interes
in an unlikely hypotheds: that B-methylamino-L-alanine
(BMAA)—a cyanobacterial neurotoxin found in
contaminated seafood and shellfish, drinking water
supplies, and recreational waters—maybe a majorfactor
inthese diseases.

CT scans: balancing health risks and medical
benefits.

Environ Health Perspect120:a118-a121

Computedtomography (CT) hasbeena boon formedical
care. By generating detailed anatomical pictures, the
technology can improve diagnoses limitunneededmedical
procedures, and enhance treatment. However, CT scans
also dose patients withionizing radiation, a known human
carcinogen, posng apotential downside for publichealth.
Mounting health wories overradiation risksare nowdriving
effortsto limit avoidable CT sansand to reduce radiation
doseswhere possible. “There’sa national focus on this
issue right now,” says Marilyn Goske, a professor of
radiologyat Cincinnati Children'sHospital Medical Center
and chaiwoman of the Image Gently campaign, a pediatric
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educationand awarenesscampaign fromthe Alliance for
Radiation Safety in Pediatriclmaging.In December2011
the Ingitute of Medicine (OM)published a repott concluding
thationizing radiation contributesmore to the development
of breast cancer than any other type of routine
environmental exposure. About half the U.S. annual
expodlre to ionizing radiation comesfrom natural sources,
including cosmic rays, but most of the rest comesfrom
medical imaging and fom CT sansin particular The IOM
cited research by Amy Berrington de Gonzalez, a senior
investigatorin the Radiation Epidemiology Branch of the
National Cancer Ingitute (NCl), whose calculationssuggest
that the CT scansperformedin the United Statesin 2007
might produce up to 29,000 cancersin the future, about
6% of them inthe bread andtheremainderin the lungs,
brain, and otherorgans Butthe spotlighton CT safety has
also drawn a backiash from those who say the risks are
overblown. On 13 December2011 the American Association
of Physicists in Medicine (AAPM) issued a statement
claiming thatrisks from CT imaging are “too lowto be
detectibleand maybe non-existent.” The AAPM added
that ‘speculative predictionsabout cancerincidence and
death” should be discouraged because they generate
sensationalid media coverage that deterssome patients
who need CT scansfrom having them. Donald Miller, acting
chiefofthe DiagnosticDevicesBranch of the U.S. Food
and Drug Administration (FDA) Centerfor Devicesand
Radiological Health, cites2 basicplinciplesfordecreasing
CT radiation risks. One is justification, which refersto
prescribing aCT examonlywhenitismedicallynecessaly.
The otheris optimization, which refersto adjusting and
operating a CT scanner so that images adequate for
diagnosis are obtained at the lowest possible dose.
Justification is more difficult to address, Miller says,
because it involves case-by-case decisions made by
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individual clinicians. More attention hasbeen paid to
optimization, he says, but both principles are equally
important.

Air pollution exposure intervention and
cardiovascular health

Environ Health Perspect120:367-372.

Exposure to air pollution is associated with increased
cardio-vascular morbidity and mortality. However, few
studieshave examinedthe potential benefits of reducing
personal exposureto urban air pollution in patientswith
coronaryheartdisease. Langrish et al.conducted anopen
randomized crossover trial study of 98 patients with
coronary heart disease. The participants walked a
predefined route in central Beijing, China, on two occasons
once while wearing a face maskand once without the mask.
Symptoms, movement, personal air pollutionexpoaire,
blood presaure, heartrate, and 124ead electro-cardiography
were monitored throughout the 24-hrstudy period. Fine
particulate matter [0.18-2.5 umin aero-dynamicdiameter
(PM2.5)] and ultrafine PM [< 0.18 um] were present at
highlevels (74 ug/m3forPM2.5). Consistentwith traffic-
derived sources, thisPM contained omganic carbon and
polycyclicaromatic hydrocatbhonsand was highly oxidizing.
Using the face maskwasasociatedwith decreased =lf-
reported symptoms and reduced maximal ST segment
depressonduring the 24-hrperiod. Inaddition, mean arterial
pressure was lower and heart rate variability increased
during the prescribed walk The maskdid notappearto
influence heart rate orenergyexpenditure. The authors
concludethat reducing personal exposureto airpollution
using a facemask may reduce symptomsand improve a
range of cardio-vascular health measuresin patientswith
comonaly heart disease.

Obesogens:an environmental link to obesity
Environ Health Perspect 120:a62-a68.

Obesity hasrisen steadily in the United Statesoverthe
past 150years, with a marked uptickin recent decades.
In the United Statestodaymore than 35% of adultsand
neany 17% of children aged 2—19 years are obese. Obesity
plaguespeople not juginthe United Statesbut woldwide,
including, increasingly, developing countries. Even
animals—pets, laboratoryanimals and urbanrats—have
experiencedincreasesin average bodyweightover the past
several decades, trendsnot necessarily explained by diet
andexercise. Inthewordsof Robert H. Lugig, a professor
of clinical pediatrics at the Universityof California, San
Francisco, “Even those at the lower end ofthe BMI [body
mass index] curve are gaining weight. Whatever is
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happening is happening to everyone, suggesting an
environmental trigger.” Many in the medical and exercise
physiology communitiesremainweddedtopoordiet and
lackof exercise asthe sole causesof obesity. However,
researchersare gathering convincing evidence ofchemical
“‘obesogens’—dietary, pharmaceutical, and industrial
compounds that may alter metabolic processes and
predigpose sme people togain weight.

Extraheat waves could kill 150,000 Americans
by 2099

http://www. newscientist.com/article/dn2 1862 -extra-
heatwavescould+kill-150000-americansby-2099.html

The US could end up asfull of hot air as the politicians
skeptical of climate change. By the end of the century,
heat wavescaused byglobal warming could kill 150,000
peoplewho would othemwise live.Areportbythe US Natural
ResurcesDefense Council (NRDC) egimates how many
extreme heat events will hitthe US thiscentury, assuming
greenhouse gas emissionscontinue on their curentpath.
Climate models suggest that by 2099 the 40 most
populouscitieswill have approximately eighttimesasmany
days of extreme heat per year astoday. About 1330
Americansdie each yearfrom extreme heat events. That
figure will ise toabout4600 by 2099, giving atotal of more
than 150,000 extra deathsbythe end of the century. The
figure may actuallybe anunderedimate, because the US
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populationisageingandolderpeople are more wulnerable
to heat. Louisville in Kentucky will be the worst affected
city, with an extra 19,000 deathsby 2099. The European
heat wave of 2003 killed 35,000 people, so the report’s
edimateis“not unrealigic’, saysAndreasSteil of the Royal
NethedandsMeteorological Institute in De Bilt. Citiescan
use forecasting systems to wam people of imminent heat
waves and protect at-risk residents, says the NRDC'’s
climate and clean aircampaign director Peter Altman. “But
no preventive measures cankeep upwith the added risk
due to rising temperatures, so the other olutionisto reduce
the pollution driving climate change.”ThisMarch wasthe
warmest on record for the lower 48 states, and
temperaturescontinue to be high, according to the National
Oceanic and Atmospheric Administration’s National
ClimaticData Center.

Earthquaketriggering and large-scale geologic
storage of carbon dioxide

PNAS June 26, 2012vol.109n0.2610164-10168

Despite itsenormous cost, large-scale cabon capture and
storage (CCS) is considered a viable strategy for
significantlyreducing CO,emissionsassociated with coal-
based electrical power generation and otherindustrial
ourcesof CO,[Intergovernmental Panel on Climate Change
(2005) IPCC Special Reporton Carbon Dioxide Capture
and Storage. Prepared by Working Group Il of the
Intergovernmental Panel on Climate Change, edsMetzB,
et al. (Cambridge Univ Press, Cambridge, UK);
Szulczewski ML, et al. (2012) Proc Natl Acad Sci USA
109:5185-5189]. Authorsargue here that thereis a high
probability that earthqualeswill betriggered byinjection
of large volumesof CO,into the brittle rockscommonly
found in continental interiors. Because even small- to
moderate-9zed earthquakes threatenthe seal integiity of
CO, repositories, in thiscontext, large-scale CCS isa risky
and likely unauccessful, drategyfor significantly reducing
greenhouse gas emissions.

Arsenic-transformed malignant prostate
epithelia can convert noncontiguous normal
stem cellsinto an oncogenicphenotype

Environ Health Perspect120:865-871.

Cancer stem cells (CSCs) are likely critical to
carcinogenesis, and, like normal stem cells (NSCs), are
affected by microenvironmental factors Malignant cells
release extracellular factors, modifying tumorbehavior.
Inorganic arsenic, ahuman carcinogen, isassociated with
an overproduction of CSCsin variousmodel s/stemsof
carcdnogenesis. Authorsaimedto determine if NSCsare
influenced by nearby arsenic-transformed malignant
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epithelial cells (MECs) asa possible factor in arsenic-
associated CSCoverabundance. Transvell noncontact co-
culture allowedthe studyofthe effectsofnon-contiguous,
arsenic-transformed prostate MECson the isogenic human
prostate NSC line, WPE-stem. Cancer phenotype was
assessed by evaluating secreted matrix metalloproteinases
(MMPs), invasiveness, colony formation, and spheroid
formation. Gene expression wasassessed at the protein
(Wegern blot) ormRNA (real-time reverse transcription—
polymerase chain reaction) levels. Noncontactco-culture
of MECs and NSCs rapidly (= 3 weeks) caused
hyperscretion of MMPsand marked suppression of the
tumor suppressor gene PTEN inNSCs NSCsco-cultured
with MECs also showed increased invasiveness and
clonogenicityand formed more free-floating spheroidsand
highlybranched ductal-like gructuresin Matrigel, all typical
forCSCs MEC co-culture caused dysegulated slf-renewal
anddifferentiation-related gene expression patternsand
epithelial-to-mesenchymal transitionin NSCsconsistent
with an acquired cancerphenotype. Interleukin-6 (IL-6), a
cytokneinvolved intumormicroenvironment control, was
hypersecreted by MECs, and IL-6 exposure of NSCs
resultedinthe duplication of several responses in NSCsof
conversion to CSCs via MEC co-culture (e.g., MMP
hypersecretion, decreased PTEN). Thus it can be
concluded thatarsenic-ransformed MECsrecruit nearby
NSCs into a cancer phenotype, thereby potentially
increasing CSCnumber Thismay be a factorin arsenic-
induced CSC overabundance seen in multiple model
systems.

Potential forinhalation exposureto engineered
nanoparticles from nanotechnology-based
cosmeticpowders

Environ Health Perspect120:885-892 (2012).

The marketof nanotechnology-based consumer products
israpidly expanding, and the lackof scientific evidence
describing the accompanying exposure and health risks
stallsthe discusson regardingitsguidance and regulation.
Authorsinvedigated the potential forhuman contact and
inhalation exposure to nanomaterials when using
nanotechnology-based cosnetic powdersand compare
them with analogous products not marketed as
nanotechnologybased.Authorscharacterized the products
using transmission electron microscopy (TEM) and laser
diffraction spectroscopy and found nanoparticlesin five of
six teged products. TEM photomicrographs showed highly
agglomerated states of nanoparticlesin the products.
Authorsrealistically Smulated the use of cosmeticpowders
byapplying themtothe face ofahuman mannequin head
while simultaneously sampling the released airborne
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partidesthrough the portsinstalled in the mannequin’s
nostrils. Authorsfound that a userwould be exposed to
nanomaterial predominantly through nanoparticle-
containing agglomerateslamgerthanthe 1-100m aero ol
fraction. Predominant deposition ofnanomaterial(s) will
occurin thetracheobronchial andhead airways—notin
the alveolarregion aswould be expected basedon the
size of primarynanopatticles. Thiscould potentially lead
to different health effects than expected based on the
current understanding of nanoparticle behavior and
toxicology gudiesfor the alveolar region.

Programmable
chemotherapy's am

Science Now 4Apiil 2012

nanoparticles improve

Chemotherapy drugsare like a shotgun. Even though
doctorsare just aiming fortumors, the compoundshit a
valietyof otherplacesin the body, leadingto side effects
like bone marrow damage and hairloss. To improve their
aim, researchershave tried to packagethese drugsindde
tiny hollow nano-sized containersthat can be directed
toward tumorsand bypasshealthy tissues.But the size,
shape, and makeup ofthese ‘nanopatices’ candradically
affect where and when they aretaken up. Now, scientists
have surveyed the landscape of some 100 different
nanoparticle formulations and shown that when a
conventional chemotherapeutic drug ispackaged indde
the beg of these nanoparticles it proves considerablymore
effective at fighting prostate cancerin animals than the
drug alone. The newresults aren'tthe firstto showthe

DTXL-TNP

AW PLA-PEG or PLGA-PEG

@ acuea
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promise of nanoparticle therapeuticsagainst cancer Neary
a dozen ofthesetiny drug carriersare already in clinical
trials. But researchersare still struggling to sort out the
size and makeup of nanopatrtidesthatwork bestfor ferying
drugsto tumors. So fortheir current study, a team of 30
researchersled by chemical engineerRobert Langer at
the Massachusetts Institute of Technology in Cambridge,
physicdan-scientist Omid Farokhzad ofHarvard Medical
School,and biochemical engineerStephen Zale of BIND
Biogiencesin Cambridge, Massachusetts, decided to take
a more systematic approach.Ratherthan looking atall
typesof biomaterials from which to make their particles,
the researchers started with sx different materialsalready
approved foruse bythe U.S.Food and DugAdminigration,
aswell asan already-approved anticancer cargo compound
calleddocetaxel. Theythenvaried 10 different factors,
including the size of the particlesin which they trapped
docetaxel,the density of chemical groupsused to shroud
the patticles from the immune system, additional surface
compoundsused to target the particlesto tumor cells of
interest, the amount ofdocetaxel they carried, and how
fastthe patticlesdecomposd and released their cargo.
Afterapreliminary evaluation ofmore than 100 different
nanopartticle drug formulations, Langerand hiscolleagues
setied on a desigh containing 100-nanometerpatrticles
made from a combination of a biodegradable polymerkiown
asPLAand acoating of PEG, anotherpolymer thatreadily
bindswatermolecules and helpshide the patticlesfrom
the immune system. Some of the PEG chainswere also
cappedwith copiesofasmall molecule calledACUPAthat
bindstoreceptor moleculesoverexpressed on the surface
of prostate cancer cells. Testson mice, rats,and monleys
showed that deliveling docetaxel in nanopatticle sproduced
plasma concentrationsof the drug overa 24-hour petiod
100 timesashigh asstandard docetaxel injectionsdid; 10
timesasmuch of the drug accumulated in tumors, aswell.
And in an early clinical safety trial on 17 people, the
researchersfound drug accumulationintumorsandclinical
effectsat dosesaslowas 20% ofthe normally prescribed
docetaxel dose, asthey repott in Science Translational
Medicine.Additional dinical tialsare now teging increased
doses,and no newtoxicitieshave been observed todate.
“It'san important result,and a tenific direction to go in,”
saysJoseph DeSimone,a chemistand nanopatticle drug
expett at the University of North Carolina, Chapel Hill. The
study showsthatdelivering drugsinside nanoparticleshas
the potential to improve the effectiveness of many
conventional cancer drugsand othertherapeuticsthat are
limited by their side effects, he says. “When you change
where drugs deposit, you fundamentally change the
outcome.”
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Climatecombatcould turn sky w hite
Sdence NOw 1June 2012

Talkabout a vanillasky. A schemethat would addlight-
colored, highly reflective partidesto the atmosphere to
reflect sunlight and cool the planet would significantly
whitenthe heavens,a new study suggests. Researchers
analyzed the effect ofadding enough aerosls to block2%
of thesun’slight fom reaching the ground, the amount
needed to offset acatbon dioxide concentration twice that
found in the air before the Industrial Revolution. (The
approach isone of aseriesof so-called geoengineering
effortsto tinkerwiththe planet to mitigate the effectsof
climate change.) Depending on the sze of the particles
injected into the atmosphere, which would likely range
between 0.7 and 0.9 micrometersin diameter, the aerols
light-scattering effect would render the sky between three
and five timesbrighter thanitisnow, the researchersreport
in Geophysical Research Letters. Mog infrared wavel engths
outbound from Earth wouldn’t be strongly scattered by
aemsolsthissze, sothe particleswouldn't effectively trap
heatin the atmogphere. Butin visible wavelengths, the
partideswould tend to scatter more red light thanblue,

rendeling the heavenswhiter—in essence, giving the deep-
blue sky nowseen inremote areasauch as Utah'sArches

National Park (shown)the same hazy appearance often
found in urban areas. Otherside effects would include
redder sunsets and brighter glows in the sky just after
sunset—the same sort of phenomena seen after large
volcaniceruptions which gpewlarge amountsofgeological
aerosolshigh intothe atmosphere until natural processes
clearthe air.

Is cadmium the new lead? Link reported
between the ubiquitous metal and kids with
learning disabilities.

Environmental Health News
Febrary 10, 2012

Itsa heavymetal. It'slinked tolearning problemsin school
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children. And every childisexposd. Sounds likelead? It's
cadmium. Signs are emerging that cadmium - a
widespread contaminant that getslittle attention from
health expertsand regulators— could be the newlead.
Childrenwith higher cadmium levelsare three timesmore
likelyto have learning disabilitiesand participate in gpecial
education, according to a new study led by Harvard
University researchers. Absorbed from the soil, cadmium
isfound in certain foods, particularly potatoes, grains,
sunflowerseedsand leafy greens, aswell astobacco. It
al® has been discoveredin some inexpensive children’s
jewelry, prompting new voluntary indudry standardslast
fall. Dr. Robert Wright, the study’s senior author,
emphaszed thatthe linksto learning disabilities and special
educationwere found at commonplace levelspreviously
thoughtto be benign. “One of theimportant pointsofthe
study isthat we didn’t study apopulation of kids whohad
very high exposures We gudied a population representative
of the U.S. That we found any [effect] suggests thisis
occuring atrelatively lowlevels,” said Wright, an associate
profe ssorof pediatricsand envimnmental health atHarvard.
Scientistssaidthe newfindingsare a 9gn that cadmium
could have dangerouspropertiesimilarto lead thatalter
the way children’s brains develop. More research is
necessaty, though, to confirm and refine the potential effects
on kids. “It doescertainly point to the fact that we need
more attention paid tothe neurotoxiceffectsof cadmium
in children,” Wright said. Until now, the nervoussystem
hasnot received much attention asa target for cadmium.
Some studiesof adult workers, however, have shown that
high exposures can trigger neurological problems, and
small, earlier studies of children found linksto mental
retardation and decreased 1Qs The new gudy isthe largest
to look at connectionsbetween cadmium in urine and
neurological effects, and the only one thathasused a
national group of children.
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“Collectively, the studiesare very congstent. Theyprovide
faily substantial support that cadmium is aneurotoxin,”
said Dr. Bruce Lanphear, a pediatician and epidemiologist
at Simon Fraser University who was a co-author of the
study. Lanphear, one of the world'sleading expertson the
effectsof lead in children, addedthat “the patternwe’re
seeing here with cadmium isvery consistent with whatwe
see with othertoxicants,”including lead and mercury. The
two cientigsrecommended thatgovernment re-examine
itsstandardsand guidelinesforcadmium in food, soil,
workplacesand consumer productsto consider the effects
onchildren’s brains Current regulationsforcadmium are
based on threatsto adults, and the kidneys have been
considered the most sensitive organ to its toxic effects.
Classified asa known human carcinogen, it islinked to
lung, kidney and prostate cancerin workers. “We've got a
large newnational study showing athreefold increase[in
children’slearning disabilitiesand special education]. But
| wouldn’t go so far to say we definitely need to lower
regulatorylevels. It desewvesto be reevaluated, though,”
said Lanphear.

Ofthe 2,199 children betweenthe agesof6 and 15incuded
inthe new study, 12.6 percent had a learningdisability
and 10.5 percent were enmlled in ecial education dasses
according to the study, published online in Envionmental
Health Perspectives last month. The children were not
tested for disabilities; instead it was reported by their
parentson aquestionnaire thatispart ofthe National Health
and Nutiition Examination Study. Forthose with the highest
cadmium levels the oddsof having a leaming disability
were 3.21 timeshigherthanfor the children with the lowest
exposures. For special education, theoddswere 3 times
higher. No association wasfound with attention deficit
hyperactivity disorders. “The three timeshigherrik ishigh
forsuchlow cadmium levels,” said Aimin Chen, an assigant
professor of environmental health at University of
Cincinnati’'sCollege of Medicine. Hewasnot associated
with the study. But Chen said the link at this point is
preliminarybecause researchershave not yetlooked for
any specific, more definitive neurological effects, suchas
reduced IQs, memories or vocabularies — outcomes
alreadylinkedto two other toxicmetals, lead and mercury.
Theconnection to both learning disabilities and spedial
educationcouldindicate cadmium hasanarray of effects
ona child'sbrainjust like lead does. Thos two outcomes
“are actuallya mixture of differentbrain function problems”
Chen said.
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Lead hasbeen studied and regulated for many decades,
leading to evidence thatitreduceschildren’s IQsat low
concentrationsand contributesto attention disordersand
evenviolent behaviors. Since cadmiumisalso aheavy
metal, it might have similar effects on the brain, say
scientistsOne big difference turned up in the new study:
No linkwasfound between cadmium and attention deficit
disorders. “Itstands out because one thing we've found
fairly consigently with lead,tobaccoand othersisthat it
seemsthat some of these contaminants mightincrease
the risk forADHD,” Lanphearsaid. That could be a sign
thatcadmium isworking on a different partofthe brain, not
the prefrontal cortex. Another big mystery isthe source of
the cadmium inthe kids Cadmium staysin the body for
long periods, 9 thetedsmeasuredamounts the children
were expoedto overyears. Cadmium isintobacco smole,
but surprisingly, concentrationsin the kids were similar
whether they lived with smokersornot. That ‘might mean
for most kids [secondhand] smoking was not a major
source,”Wright said. Anabundant elementin the Earth’s
crug, cadmium isfoundnaturally in soilin some partsof
the country. But it also is released by battery
manufacturers, anelters, electroplating plantsand other
industries. It is one of the top chemicals reported in
Superfundsites, found invirtuallyall of them, according to
a Centers forDiease Contol and Prevention document.
Somecrops including tobacco plantsand leafy greens,
easilyabsorb cadmium fromthe soil. Amap by the U.S.
Geological Survey showscadmium hot spotsinground
water in California’s Central Valley, where most of the
nation’slettuce and spinach isgrown.

Leafy greens are amongcrops thateasily absorb cadmium.
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Renee Gardner, a postdoctoral fellow at Sweden’s
Karolinska Institutet who studiesheavy metals, said“the
mostimportantsource of exposure isfood. Green leafy
vegetablesand grains are the biggest sources, though most
plant foodshave some cadmium in them.” Since these
foodsare importantnutritionally, they shouldnt be avoided.
But Gardner said that iron helps prevent absorption of
cadmium, 0 parentsworried about exposure should ensure
theirkdshave adequateironintheirfoods. Some children
mayhave been exposed through inexpensivejewelry. In
2010, the Associated Press tested children’s jewelry
manufactured in China andfound cadmium, prompting
recalls by stores. Cadmium was being used to replace
lead. Lag fall, the ConsumerProduct Safety Commission
considered standards, but backed off when theindustry
set its own voluntary testing procedures and limits for
cadmium in children’s jewelry. California set its own
standards. Lanphear said formog children, jewelry probably
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isn't reponsible forthe cadmium in their bodies. “Butfor
some kids, those kidsthat swallow it, it'sanextraordinaiily
impottant source,” he said. It also can enterthe body by
mouthing the jewelry.

Sayingthe woluntary standardsdont go far enough, Wright
recommended that cadmium be removed from all jewelry
andotherchildren’s products “It'sveryconceming to me
thatcadmium can be foundina children’sproduct,”Wright
said. “Even ifone child in a millionisexposed that’sone
child too many.” The jewelryis an example of howone
dangemussubstance often replacesanother, Lanphear
said.

“Perhapsthe bigged failure isto failtoleam the lesson of
the lead pandemic,that environmental chemicalsand
metalshave the potential tobe toxic, so inthe endthey
shouldn’t be treated any differently than drugs. They
shouldnt be used unlessproven safe,” he said.

FORTHCOMING EVENTS

The XXXII Annual Meeting of Society of Toxicology
(STOX), India will be heldunderthe Chaimanship of Dr.
K.C. Gupta, Director, CSIR-Indian Institute of Toxicology
Research, LucknowduringDecember5-7,2012. TheTheme
of the conference is New Paradigms in Toxicology.

For details and sponsorship information, please contact:
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Proteomics Laboratory

CSIR4ndian Institute of Toxicology Research
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Fax:(+91)522 2628227

Phone. (+91)}522-2963827 (Direct), (+91)522-2627586,
2613786 (PBX), Extn. 312

Conference web site: http://wwwi.itrindia.org/stox2012
Email: stox2012 @iitrres.in
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International Symposium on Advances in Free
Radicals, Redox Signalling and Translational
Antioxidant Researchwill be held underthe Chaimanship
of Dr. K.C. Gupta, Director, CSIR-Indian Institute of
Toxicology Research, Lucknow during Januaty 30-Febmary
01,2013.

For details and sponsorship information, please contact:

Dr (Mrs) P.Kakkar

Omanizing Secretary

ChiefScientist & Head

Herbal Research Section

Food Dug & Chemical Toxicology Division
CSIR4ndian Institute of Toxicology Resarch
P.O. Box80, M.G. Marg

Lucknow-226 001, U.P.(India)
Phone:(+91)522-2627586, 2613786 (PBX), Extn. 269
Fax:(+91)5222628227
Conferencewebsite: http//sfrrstar2013.org
Email: sfrrear2013@gmail.com,
secretariat@sfrrstar2013.0rg
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SEVICES OFFERED BY IITR

Safety/toxicity evaluation of chemicals/
finished products

% Toxicity evaluation in mice, rat, guinea pig
and rabbit

< Neurobehavioral Toxicity

% Neurotoxicity

< Teratogenicity

% Gastrointestinal Toxicity

< Immunotoxicity

< Dermal Toxicity

<  Reproductive Toxicity

% Carcinogenicity and Genotoxicity (/n vivo)
% Carcinogenicity and Genotoxicity (/n vitro)
% Safety evaluation of plastics

% Cytotoxicity

% Phototoxicity of chemicals/cosmetics

< Food Contamination and Adulteration
Monitoring

Analytical Services

% Metals in soil, air, water, food, biological
samples and other matrices (24 metals)

% Pesticides in water, soil, food and
biological samples

% PAHs in water, food and biological
samples

% Scanning of spectra and kinetics on
spectrophotometer and
spectrofluorometer

< Measurement of beta counts on
scintillation counter

« Analysis of total organic carbon (TOC) in
water/effluents

Environmental Monitoring and Impact
Assessment

Water Quality Assessment and Monitoring

< Drinking water (as per1S10500)

RY

% Raw water (sewage/industrial effluents)
as per Pollution Board

Epidemiological Studies

Environmental Monitoring and Impact
Assessment

o,

% Multi species tests for ecotoxicity
evaluation

KD

S

Seed germination test Environmentally
safe reuse of effluents for agriculture and
aquaculture

% Safety evaluation and management of
industrial solid wastes
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