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Abstract

Neurite-like outgrowth of PC12 cells by treatment of Oren-gedoku-to (Huang-Lian-Jie-
Du-Tang) was first demonstrated, and NGF in PC12 cells treated with Oren-gedoku-to was
investigated immunochemically and immunocytochemically ; NGF content increased as
compared per unit of cells and the cells were positively stained by anti-NGF monoclonal
antibody. The concentration of NGF in the conditioned medium of Oren-gedoku-to-treated
cells did not increase to as high a level at which PC12 cells induce neurite outgrowth, and the
addition of anti-NGF antiserum did not block neurite-like outgrowth produced by the Kampo
medicines. Accordingly, it was suggested that the neurite-like outgrowth by Oren-gedoku-to
was associated with the induction of NGF or NGF-like substances in PC12 cells. However,
mechanisms by which NGF or NGF-like substances induce neurite-like outgrowth was
different from that by which NGF exogenously added into the culture medium does.

Key words Nerve growth factor, Neurite outgrowth, Oren-gedoku-to, PCI12 cell.

Abbreviations DMEM, Dulbeccos’ modified eagle medium; FITC, Fluorescein isoth-
iocyanate ; IgG, Immunoglobulin G; NGF, Nerve growth factor ; PBS, Phosphate-buffered
saline ; PMSF, Phenylmethylsulfonyl fluoride ; Oren-gedoku-to (Huang-Lian-Jie-Du-Tang),

HE R TE8 ; Toki-shakuyaku-san (Dang-Gui-Shao-Yao-San), 2447538
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Fig. 1 Neurite-like outgrowth of PCI12 cells induced by NGF, Kampo medicines, or their
components. Cells were treated according to the indicated method described in the text. A,
Control ; B, NGF ; C, Toki-shakuyaku-san ; D, Oren-gedoku-to ; E, Oren-extract ; F, Obaku-
extract ; G, Coptisine ; H, Berberine.
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Fig. 2 Reversibility of neurite-like outgrowth by
Oren-extract. Four days after deprivation of
Oren - extract from the culture medium after
neurite-like outgrowth by Oren-extract (6-day
treatment at a concentration of 200 xg/ml).
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Table I NGF content in PC12 cells treated for 6 days.

NGF/MEDIUM NGF/CELLS
Treatment Cell No. NGF/ml NGF/Cells NGF NGF/Cells
x10%/cm?  pg/ml pg/10° pg pg/x10°

Control 1.51 18 3.3 7.4 0.19
NGF 1.60 4000 701.8 180 4.51
Oren-gedoku-to 1.18 22 5.2 8.0 0.27
Toki-shakuyaku-san 1.62 15 2.6 4.4 0.11
(Dang-Gui-Shao-Yao-San)
Coptisine 0.488 16 9.2 11.9 0.98
Berberine 0.480 15 8.8 12.7 1.06
Ferulic acid 1.40 15 3.0 6.2 0.34
Chlorogenic acid 1.57 14 2.5 5.6 0.14

Values are mean from three 25-cm? flasks (Medium, 7 ml). NGF content and cell numbers
were determined three times for each flask. The content of NGF in medium shows values
in the conditioned medium cultured from 4th to 6th day.
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Fig. 3 NGF-like immunoreactivity in PC12 cells treated with NGF, Kampo medicines, or
their copmponents. Indirect immunofluorescent staining was carried out, and cells were
treated according to the method described in the text. A, Control; B, NGF;C, Toki-
shakuyaku-san ; D, Oren-gedoku-to; E, Sanshishi ([LI¥&7T), Gardeniae Fructus, Gardenia
jasminoides ELLIS ; F, Oren-extract ; G, Ferluric acid ; H, Coptisine.
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Fig. 4 Effects of anti-NGF antiserum on neurite-like outgrowth. Three days after addition
of anti-NGF rabbit antiserum (A) and normal rabbit serum as a control (B) with NGF into
the culture medium after neurite outgrowth by NGF (6-day treatment at a concentration of
50 ng/ml). Three days after addition of anti-NGF rabbit antiserum (C) and normal rabbit
serum as a control (D) with Oren-extract into the culture medium after neurite-like
outgrowth by Oren-extract (6-day treatment at a concentration of 50 ug/ml).
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