











vehicle (edible oil) were treated for consecutive 5 days after the last dose of PQ treatment. All
treatments were done intraperitonealy. Therefore, four groups of animals were used in the
present study ie. control (0.9%NaCl followed by edible oil) (n=8), control + a-tocopherol
treated (20mg/kg body weight) (n=8), PQ treated (sub-lethal dose with 10 mg/kg body weight)
(n=8), and PQ + a-tocopherol treated group (n=8).

BIOCHEMICAL ANALYSIS

Tissue processing

Tissues were homogenized (10%w/v) in ice cold phosphate buffer saline (P"7.4) followed by
isolation of mitochondrial and post-mitochondrial fractions by differential centrifugation method

[1].

Spectrophotometric assay
Protein estimation

Tissue protein had been estimated by Bradford protein assay method [2].

Determination of Catalase activity

Catalase was measured using standard method with some modifications [1, 3]. Catalase enzyme
was allowed to split H2O, for particular time period. The remaining H>O, was determined by
measuring chromic acetate spectrophotometrically at 570nm. Enzyme activity was expressed as
changes in pmol of H>O»/min/mg protein.

Determination of Superoxide dismutase (SOD) actmty

SOD was measux:ed using the standar

o | podd







substantia nigra (Fig. 1D, 2C, 2D). On the other hand, PQ increased mitochondrial ROS level in
substantia nigra, whereas mitochondrial ROS level remained unaltered in cerebral cortex during
PQ-treatment (Fig. 2A, 2D). PQ-treatment increased activities of SOD and Catalase but GSH
level remained unaltered in hippocampus of young adult male mice (Fig. 1A, 1B). PQ increased
mitochondrial ROS level in hippocampus, however, post-mitochondrial ROS level decreased in
hippocampus during PQ-treatment (Fig. 1D). a-tocopherol, an antioxidant, supplementation
ameliorated the effect of PQ-toxicity in all these parameters of cerebral cortex, hippocampus and
substantia nigra in young adult male mice (Fig. 1, 2).

PQ induced changes in AChE activity

PQ treatment increased AChE activity in cerebral cortex and substantia nigra of young adult
male mice whereas decreased the enzyme activity significantly in hippocampus. a-tocopherol, an
antioxidant, supplementation ameliorated the AChE activities in three brain regions of interest.
PQ induced changes in Behavioural status

PQ treatment significantly decreased locomotor activities as evident by lowering the average
speed of young adult male mice in OFT. PQ treatment significantly decreased the total time
spent in open arm of EPM by the animals which implies that PQ-treatment caused anxiety like
behavior in animals. In NOR test for short term memory, PQ treated young adult male mice
showed significantly lower levels of discrimination indices which indicate that PQ treatment
decreased the memory (short term) performances of animals. a-tocopherol supplementation

ameliorated the behavioral status in young adult male mice.

Discussion

PQ-induced parkinsonism caused oxidative stress differentially in three regions of brain of mice
namely, substantia nigra, cerebral cortex and hippocampus. In substantia nigra (positive brain
region for Parkinsonism), PQ induced oxidative stress in mitochondrial as well as post-
mitochondrial fractions of tissues. Whereas, PQ-induced oxidative stress in mitochondrial
fraction and post-mitochondrial fraction varied in other regions namely, cerebral cortex and
hippocampus (regions related to cognition). It is reported that, PQ increases the ROS level and
altered antioxidant enzymes activity including SOD, catalase, and glutathione peroxidase in
substantia nigra, frontal cortex and hippocampus of young males and, a-tocopherol

supplementation ameliorates the effects of PQ in the same model [8, 9].
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Figures and Legends
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Fig: 1 Changes in the pattern of oxidative stress related molecules and enzymes activities of

i Hippocampus

post-mitochondrial fractions isolated from different brain regions of young male mice during PQ
treatment and o-tocopherol supplementation study. The figure represents (a) catalase activity, (b)
SOD activity, (c) GSH content, (d) Post-mitochondrial ROS level. The values are represented as
mean+SEM. The parametric values are analyzed by two-way ANOVA followed by post-hoc
(TukeyHSD) analysis with significance level at p<0.05. Cntl, Cntl+E, PQ and PQ+E stand for
control,  control+a-tocopherol  supplementation, PQ-treated, PQ-treated+a-tocopherol
supplementation mice respectively. Asterisks (*) indicate significant difference in PQ treatment
group compared to control group. Hash-tag (#) sign represents ameliorative effect of a-

tocopherol supplementation compared to PQ-treatment group.
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Fig 3: Effect of paraquat (PQ) on behavior of young adult male mice. (A) Open field activity

which correspond to the average speed (m/s) (B) Anxiety like behavior represented by

percentage of time stay in open arm and (C) Novel Object Recognition Memory by quantitative

measurement of discrimination index (DI).The values are represented as mean+SEM. The

etric values are analyzed by two-way ANOVA followed by post-hoc (TukeyHSD) analysis -~ 4
 with ls1gniﬁcance level at p<0.05. Cntl, Cntl+E, PQ and PQ+E stand for control, control+a- . -
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erisks (*) mdlcate s1gmﬁcant dlﬁ'erence in PQ treatment group C m re '







1,

References

Mitra S, Chakrabarti N & Bhattacharyya A, Differential regional expression patterns of
@-synuclein, TNF-a, and IL-1p; and variable status of dopaminergic neurotoxicity in
mouse brain after Paraquat treatment, J Neuroinflamm, 8 (2011) 163.

Bradford M M, Rapid and sensitive method for the quantification of microgram
qQuantities of protein utilizing the principle of protein-dye binding, Anal Biochem, 72
(1976) 248.

Yin Q Q etal, Pioglitazone Improves Cognitive Function via Increasing Insulin
Sensitivity and Strengthening Antioxidant Defense System in Fructose-Drinking
Insulin Resistance Rats, PLoS ONE, 8 (2013) e59313.

Das U et. al., Role of Ferulic Acid in the Amelioration of Ionizing Radiation Induced
Inflammation: A Murine Model, PLoS ONE, 9 (2014) ¢97599.

Ellman GL, Courtney KD, Andres Jr V, Featherstone RM. A new and rapid colorimetric

determination of acetylcholinesterase activity. Biochemical pharmacology. 1961 Jul 1;7(2):88-
95

Eruslanov E &Kusmartsev S, Identification of ROS using oxidized DCFDA and flow-
cytometry, Methods Mol Biol. 594 (2010) 57.

Datta S, Samanta D, Sinha P, Chakrabarti N. Gender features and estrous cycle variations of

nocturnal behavior of mice after a single exposure to light at night. Physiology & behavior.
2016 Oct 1;164:113-22

Shepherd K R et. al., The potentiating effects of 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) on paraquat-induced neurochemical and behavioral

changes in mice, PharmacolBiochem, 83 (2006) 349. :
Chen Q, Niu Y, Zhang R, Guo H, Gao Y, Li Y & Liu R, The toxic influence of

on ﬁigp‘aeampus of mice: Involvement of oxidative stress, NeuroToxicology,

310.
] #ﬂ I. Nicotine inhibits activation of microglial proton currents via

p holine receptor in layer | neurons of rat
: -,‘(u‘]lliﬁ‘lf‘;'-"r_w [ .m









