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B Brief Communication @

Role of Cannabinoid on Neuronal Differentiation of P19 Cells

Hyunhee Ju and Sungho Ghil

Department of Life Science, Kyonggi University, Suwon 443-760, Korea

P19 cells are pluripotent embryonal carcinoma cells and can be differentiated into neuronal cell type by treatment

with retinoic acid (RA) and aggregation culture. Cannabinoids are the active components of Cannabis sativa and they

have diverse pharmacologic activities, such as pain control, anti-inflammatory effects, neuro-protection effects and tumor

regression. Cannabinoids also involved in neuronal proliferation, migration, differentiation and survival in developing
brain. Here, we studied the role of cannabinoids on neuronal differentiation of P19 cells. Treatment with cannabinoids

increased the neuronal differentiation induced by RA and also promoted transcriptional activity of neurogenin 1, key
transcription factor for neuronal differentiation of P19 cells. These results suggest that the cannabinoids can accelerate

neuronal differentiation of P19 cells.
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Fig. 1. Effect of cannabinoid on NFM expression in RA-induced P19 cells. (A) Cells were cultured as aggregates by the +2/-2 RA
method and plated onto collagen-coated plates. Cells were cultured following 4 days in the presence and absence of cannabinoids. (B)
After 4 days culture, the cells formed embryoid body. (C) After plate onto collagen-coated plates, the cells were differentiated into neuron-
like cells. (D) Cells extracts harvested from indicated days were subjected into Western blot analysis using antibodies against NFM and
a-tubulin, used as an internal control. Mouse brain homogenate was used as a positive control. (E) Goa expression were detected by Western

blot analysis using anti-Goa antibodies during P19 cell differentiation.
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Santa Cruz, CA); anti-o-tubulin (Sigma)] 2 ©]x}&HA]| [Goat
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Fig. 2. Effect of cannabinoids on transcription activity of
neurogenin 1 in P19 cells. (A) Schematic diagram of reporter
gene construct, pRIPE3(3+)-Luc containing 3 copies of E-box at
promoter region of luciferase gene (B) P19 Cells were transfected
with expression plasmids for reporter gene (0.3 pg), pcDNA3.1-
neurogenin 1 (0.3 pg) and pCMV-Bgal (0.3 pg), and treated with
indicated chemicals. Cell extract were subjected into luciferase and
[-galactosidase assay. Data are presencted as the average £ S.E.
of at least three independent experiments. *, P<0.05; **, P<0.01
compared to control level.
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sk, B AFd AT 2L A4Rse Bad o
Fo ATEAEES B8 AA RAS] 98l Boh e
P19 AlZo] AATE He SHNFE Ao AR
k.
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