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NEUROTOXICITY INDUCED BY BERBERINE IN CULTURED
(ORTICAL AND CEREBELLAR GRANULE NEURONS OF RAT

Lin Suizhen' Li M ingtao2 Li Xiaoyu' Yan Guangmei2

(1 Department of Pediatiic, First Affiliated Hospital 2 Department of Pharmacology Sun Yat-sen University of
Medical Sciences, Guangzhou, 510080)

Abstract Objective: The present study was aimed to examine the effect of berberine, the major ingredient
of the Chinese herb huanglian ( Coptis chinensis Franch), on primary cultured cortical and cerebellar granule
neurons of rat and the interaction between berberine and bilirubin on the neurons. Methods: Neuronal viability
and morphology were tested by fluorescent staining with fluorescein diacetate and Hoechst 33258. The biochem-
ical features of berberine-induced neuronal death were characterized by agarose gel electrophoresis and flowcy to-
metric analysis. Results; We found that berberine induces neuronal death in a concentration-dependent fashion
at the range of 0 ~20 “mol/ .. The neuronal death displayed the characteristics of necrosis, including an en-
largement of cell bodies without nuclear condensation, a diffuse agarose gel electrophoresis panel and without
apoptosis peak in flow cy tometric analysis. In addition, pretreatment of the primary cultures of cortical and cere-
bellar granule neurons with protein sy nthesis inhibitors cycloheximide, did not block neuronal death induced by
berberine. Moreover, treatment of the cultures with subtoxic concentrations of berberine (1 mg/ L) and biliru-
bin produces neurotoxicity. Conclusions: Taken together, these data suggest that berberine induces neuronal
death of primary cultured cortical and cerebellar granule neurons of rat via a necrosis mechanism. Berberine po-
tentiates neurotoxicity induce by bilirubin.
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Fig. 3 Morphological change induced by Ber with Hoe
chst 33258 staining in cerebellar granule neurons (1 000><)

a ocontrol;  b. Ber 10 #mol/ L for 24 h; c. positive con-
trol. The arrow indicates apoptotic neuron. (Similar results

were obtained in cortical neurons)
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Fig. 1 Ber induced cortical and cerebellar granule neurons death

a & d show phase-contrast photo (200X ) of cerebellar granule neurons; a. contro;  b. Ber 10
Pmol/ L for 3 h.

¢ & d showfluorescence photo (200X ) of cortical neurons; Green fluorescence indicate living
neurons and red fluorescence indicates dead neurons;

c. contro d. Ber 10 #mol/ L for 24 h. (Arrow indicates enlarged cell body and nerve net dis-

appear)




