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Behavioral Assessment and Immunohistochemical Evaluation of the
SNpc in Rats Following Rotenone Treatment
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Parkinson’s disease (PD) is the second most common neurodegenerative disease that
affects approximately 1 to 3 % of the population with the age over 65. Though genetic



mutations of the a-synuclein, Parkin or ubiquitin carboxy-terminal hydrolase-L1
(UCHL1) causing PD have been reported, the etiology of the majority of PD remains
unclear. PD is characterized by a dramatic loss of the dopaminergic neurons and the
presence of Lewy bodies in the substantia nigra (SN), especially in the pars compacta
(SNpc). Recent evidence suggests that long-term exposure to rotenone, one of the
mitochondrial complex I inhibitor and commonly used as a natural botanical
insecticide and piscicide, leads to dopaminergic neuronal loss and Lewy body
formation in the SN, which mimic the pathology of PD. However, whether exposure
to lower doses of rotenone results in behavioral deficits and whether the behavioral
deficits correlate with the neuromorphometrical changes in the SN are still
undetermined. In this study, we aimed (1) to determine the onset of behavioral
changes following rotenone treatment, (2) to examine the dose-response effect of
rotenone on dopaminergic neuronal loss in the SNpc and (3) to correlate the
behavioral changes with the neuromorphometrical change of the dopaminergic
neurons in the SNpc of rats following rotenone treatment.

After evaluation of the delivery routes and doses of rotenone with two pilot studies,
fifty-five adult male Lewis rats were allocated into three groups: the control group,
the 7-day rotenone group and the 14-day rotenone group. Rotenone (1.5 mg/ml/kg)
was given to rats daily for 7 days and 14 days by subcutaneous injection (sc) in the
7-day and 14-day rotenone group, respectively. Control animals received daily sc
injection of vehicle for 14 days. The body weight and movement behavior of animals
were recorded before treatment, 7, and/or 14 days after rotenone or vehicle treatment
and the morphology of the SNpc was also evaluated. Our results indicated that
application of rotenone resulted in a high mortality rate (69.4%) and led to a lower
body weight, a decreased ability in adjusting steps and a longer latency in the grid test
in both rotenone-treated groups. Animals in the 14-day rotenone group also displayed
an increased paw retraction time. Both groups of rotenone—treated animals showed a
significant reduction in the ratio of dopaminergic neurons with uninterrupted
dendrites. Furthermore, there was a positive correlation between the number of
adjusting steps and the ratio of dopaminergic neurons with uninterrupted dendrites in
the SNpc. Our results demonstrate that exposure to low-dose rotenone leads to
behavioral deficits and neuromorphometrical change of dopaminergic neurons in the
SNpc of rats and strongly support the idea that exposure to environmental toxin,
rotenone, may result in a dramatic loss of dopaminergic neurons in the SNpc of PD

patients.



