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Legendsfor Figures

Fig. 1. Inferior olivary neurons remain intact and exhibit norma morphology in the harmaline treated rat (B.C) similar to normal control
(A). Pretreatment of 3-acetyl pyridine prior to harmaline degenerates the most neuron in inferior olivary nucleus (D). CB:
calbindin D-28K, ION: inferior olivary nucleus CP: cerebral peduncle, Har: Harmaline. Scale bars=240pumin A, 150pmin B-
D

Fig. 2. Loss of calbindin D-28k and CGRP immunoreactivities in the cerebellum after harmaline treatment. (B, D, E, F, G, 1) harmaline
treated group, (A, H, J) control group. Loss of Purkinje cells (arrows) is most prominent in the vermis but is also present in the
paravermis (B, F, R) of the harmaline treated rats. Animal that received 3AP followed by harmaline injection 6days later
demonstrate marked neuroprotection against Purkinje cell degeneration (C). High magnification of cerebellar vermis(l), shows
degenerated Purkinje cell bodies (arrows) and dendrites (astericks). CB: calbindin D-28K, 3AP: 3-acetyl pyridine, CGRP:
calcitonin gene related peptide. Scale bars=70umin A, B; 80umin C-F,J K; 40umin G; 30pminH, 1.

Fig. 3. GFAP-like immunoreactivity (GFAP-ILR) in cerebellar cortex and inferior olivary nucleus. After harmaline administration,
activated astrocytes present primarily in Purkinje cell layer (arrow) and granule cell layer of the vermis. Higher magnification of
upper rectangle (E) and lower rectangle (F) show activated astrocyte in granule cell layer. Compare to harmaline treatment, 3—
acetyl pyridine-treated animals show less GFAP-LIR in cerebellum (B.D). Constrast to cerebellar cortex, inferior olivary
nucleus expressed more enhanced GFAP-LIR in 3-acetylpyridine-treated group (H) than harmaline-treated group (G). GL:
granule cell layer, ML: molecular layer, ION: inferior olivary nucleus, CP: cerebral peduncle. Scale bars=70umin A, B, G, H;
35uminCD; 12puminE,F: 70uminA,B
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Abstract

Degener ative Change of Cerebellar Purkinje Cells
by Harmaline Treatment

Jin Ho Kim, Jae Yeoul Jun?, Ho Jin You? Keun Hong Kee3,
Jae Wook Oh?, Young Taek Kim#, In Youb Chang*

Department of Neurology, *Physiology, 2Phar macology 3Pathology and
“Anatomy, College of Medicine, Chosun University, Kwangju, Korea

The indole akaloid harmaline has been to cause tremor and ataxia, and produce cerebellar neurotoxicity in rat.
Degeneration of Purkinje cell alligned in narrow parasagittal bands result from excitation of inferior olivary nucleusin
harmaline-treated rats. The objective of this study was to investigate the hypothesis that excitation of climbing fiber
induced by harmaline mediates Purkinje cell injury or degeneration. For this purpose, the inferior olive of rats was
chemically ablated by using 3—acetyl pyridine, a neurotoxic chemical, and cerebellar damage followed by administra-
tion of harmaline was analyzed using immunohistochemical markers for neurons, glial cells. The results demonstrated
that a subset of Purkinje cell in the vermis and paravermis degenerated after harmaline treatment, but harmaline
produced little or no Purkinje cell degeneration after inferior olivary ablation. These results suggested that harmaline-
induced activation of inferior olivary neurons may lead to release of glutamate from climbing fiber synaptic terminal
distributed over the Purkinje cells, and may lead to cytotoxic degeneration of Purkinje cells.

Key words: Harmaline, 3—-acetyl pyridine, Climbing fiber, Cerebellum, Purkinje cell, Neural degeneration
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