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Abstract

In antral mucous cells, acetylcholine (ACh, 1uM) activates Ca2*-regulated exocytosis, consisting
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of a transient peak (initial phase) followed by a second slower decline (late phase) in the exocytotic
events. GW7647 (a PPARa agonist) enhanced the initial phase, and GW6471 (a PPARa antagonist)
abolished the GW7647-induced-enhancement, but it produced the delayed, but transient, increase in the
late phase. Moreover, it also did with ACh alone. The effects of GW7647 were mimicked by arachidonic
acid (a natural ligand of PPAR a). An inhibitor of the protein kinase G (PKG), Rp8BrPETcGMPS, or
an inhibitor of nitric oxide synthase 1 (NOS1), N-PLA, also abolished the GW7647-induced-enhancement
of the initial phase but produced the delayed increase in the late phase. GW7647 and ACh stimulated
NO production and ¢cGMP accumulation in antral mucosae. NOS1 and PPAR a co-localize in antral
mucous cells. In conclusion, during ACh stimulation, PPAR a stimulation by AA, which accumulates
NO via NOSI1 leading to cGMP accumulation, modulates the Ca**-regulated exocytosis in antral mucous

cells.

Key Words: Gastric mucosa, Ca®*-regulated exocytosis, Acetylcholine, Arachidonic acid, NO.
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Fig. 1. Effects of PPAR a-agonist (GW7647) and -antagonist (GW6471) on the frequency of ACh-stimulated
exocytotic events. ACh (1uM) increased the frequency of exocytotic events in antral mucous cells: an initial
phase followed by a late phase. A: Effects of GW7647 on the ACh-stimulated exocytotic events. GW7647 (50
nM) enhanced the ACh-stimulated initial phase by 64 % in antral mucous cells. B: Effects of GW6471 on the
exocytotic events stimulated by GW7647 plus ACh. GW6471(5uM)abolished the enhancement of initial phase
of exocytotic events, and decreased the frequency to 43% of that enhanced by GW7647 plus ACh; rather, the
frequency was reduced to 71% of that increased by ACh alone. However, the addition of GW6471 produced
the delayed, but transient, increase in the late phase in the exocytotic events stimulated by GW7647 plus ACh.
C: Effects of AACOCF; (1uM). AACOCF; enhanced the ACh-stimulated initial phase, similarly to GW7647.
GW6471 abolished the enhancement of initial phase and produced the delayed increase in the exocytotic events
stimulated by AACOCFs plus ACh. *Significantly different from the corresponding values (P<0.05).
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Fig. 2. Effects of a PKG inhibitor (Rp8BrPET

c¢GMPS) and NOSI inhibitor (N-PLA) on the
frequency of ACh-stimulated exocytotic
events enhanced by GW7647. A: Effects of
Rp8BrPETcGMPS on the exocytotic events
stimulated by GW7647 plus ACh. Rp8BrPET
cGMPS (500 nM) abolished the enhancement
of initial phase of exocytotic events (the
frequency to 45% of that enhanced by
GW7647 plus ACh), and produced the
delayed increase in the exocytotic events
stimulated by GW7647 plus ACh. B: Effects of
N-PLA (1uM, a selective inhibitor of NOS1)on
the exocytotic events stimulated by GW7647
plus ACh. N-PLA (1 uM) abolished the
enhancement of initial phase and produced
the delayed increase in the exocytotic events
stimulated by GW7647 plus ACh.
*Significantly different from the correspond-
ing values (P<0.05).
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Fig. 3. Expression and localization of NOS1 or PPAR ¢ in antral mucous cells: A&B: Western blot analysis for
NOS1 (A) and PPARa (B). The NOS1 band (160 kDa) and PPARa band (52 kDa) were detected in the
antral mucosa. C: H&E staining. D: PAS staining. E: Immunofluorescence for NOS1. The cytoplasm of
the antral mucous cell was positively stained for NOS1. F: Immunofluorescence for PPARa. The cytoplasm
and the nucleus of the antral mucous cell were positively stained for PPARa. G: Merged figure. NOS1
and PPAR a were colocalized in the cytoplasm of the antral mucous cell. Scale bars represent 50 uM (A-

E).
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Fig. 4. The amounts of NO released from and cGMP content of the antral mucosae. A: The
amounts of NO released from the antral mucosa. ACh, GW7647, and GW7647 plus ACh
increased the amounts of NO released from stripped antral mucosa. GW6471 or N-PLA
inhibited these increases in the amounts of NO released during 10 min-incubation with
ACh, GW7647, and GW7647 plus ACh. AACOCF3 or AACOCFs3 plus ACh increased the
amounts of NO released from stripped antral mucosa in both samples (10 min). GW6471
or N-PLA inhibited these increases in the amounts of NO released during 10 min-
incubation with AACOCF3 or AACOCF3 plus ACh. B: The cGMP contents of the antral
mucosa. ACh increased the cGMP contents of stripped antral mucosa. GW7647 or GW7647
plus ACh also increased the cGMP contents of stripped antral mucosa. These increases
were inhibited by GW6471 or N-PLA. AACOCF; or AACOCF3 plus ACh increased the
cGMP contents of stripped antral mucosa. These increases were inhibited by GW6471 or
N-PLA. *Significantly different from the corresponding values (P<0.05).
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