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Fig.—1 Olfactory cavity and olfactory epithelium of the human

M : olfactory mucus, R : olfactory receptor cell, AX : axon, S :supporting cell

(supporting the functional structure of the olfactory epithelium), BG : Bowman’s

grand (concerning secretion of the olfactory mucus), B : basal cell (precursor of

the olfactory receptor cell)

DREY 37 (k) L OMEAERAEL LD
EELHRTFLEIND,

3. MBHEROMEMES, MR

E b OBEOHFIZIZH 1000 F51E O WK ASTETE
ThEwbhs, BRI, BURMEOMEMET,
Bx b ofilafkor s 1 ROF Y R4 b (AH%E
) &1 AROME#HR (g 2oLty
b0 TURIA MO, WA, S5EH LT
BY, ZORILEFEOMEIVREL, Z D
EVHEREROGE L CEET 5 (Fig.—1) oA
ik (RLERE) ORMESKEIC L > THEbN, Hify
JRAZ o R EBEFE Y A )V A% [ 72
DOREREHE LTS,

4. #RERR & 2>/ AR

B E &0 T, —MRICEMIIZ < CHll
B E N T 5, M) VIRED S % 5
F_ERETHEREINATVS, ) UL VI DI,
BUKEE & BRI ISP B2 H L, Bk
MM L O BT 5 X ) I S Tw
5, OB, MENBLVERNICESES

Mafxia T, ML/ L IR TN 2
Lixv, ZOMBEICEPSELIIZY V87K
PHELELTBY, 0¥ 87 EMCY 7
WERZBI-DODZEEEER LY, HDH0VIE
WEZBET 57200 ERLT5, WEE
WX T 500 LTRIEELRZEZ D b,
HMONTZDDIZAF VY F YRV DH D, A FVF
Y AL, MEEE®T L5 Y7 ET, NE
WA+ 2 @TIeds, 20 EHITD
L0325 AT 5,

5. IZHWIIH T D HBZSE DR

WA D B L, MR % Y] 2 BAL (RE
) BEAT B EE W, Fig.212, B—H
Mg OMINEN (MiaPICEmRERIAL, Mz
NEDBMEZMETSHDD) 2RT, 1BV
VA, RHROEERIZ—70 mV IS5
LTHh, It [FEEEM] & L5, 12Bw»
SFTOVEEL, MELFTTHLIEDOAF VF ¥ %
Vo (#al) 2B &, wol Y& LBMNELL,
[SZAWREM], ZRAET L), COZEBEMIT
BIVDOEHLZ O OMBELZETLIENTER

J. Soc. Cosmet. Chem. Japan. Vol.32, No.3 1998 241



O B $32% 3% 1998

mv_ BB LU POV

T

50 SEURN )
-100 [} -100
BLRE 5 5 y : o
ael _——— I D
LRy 17 VRN

Fig.—2 Intracellular responses to odorants of the olfactory receptor
cell
Single receptor cells respond to odorant with graded and de-
polarizing membrane changes. Graded receptor potential in
turn triggers the generation of repetitive action potential
which transmit the olfactory information to the brain
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Fig.—3 Schematic diagram of the olfactory signal
transduction
R : olfactory receptor protein, G: Gor, AC:
adenylyl cyclase
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Fig.—4 cAMP-gated channels located on the ciliary
membrane
Inside-out patch clamp method is applied to
the side wall of the ciliary membrane. By ap-
plying cAMP to the cytoplasmic side, ionic
current through the open channels are re-
corded. Although the membrane area at the
recording pipette tip is extremely small, the
current is sum of ionic currents through a
large number of ionic channels. Because the
ciliary membrane of the olfactory cell con-
tains high density of cAMP-gated channel
(c.a.1000/pm?)
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Fig.—5 Response-stabilizing function by the co-

exsistence of cationic and anionic currents

At strong ionic strength (e.g. 200 mM NaCl),

major transduction currents are carried
through cAMP-gated cationic channel, with
small current though Cl channel. At low ionic
strength (e.g. 50 mM NaCl), reduction in the
current through the cationic channels is com-
pensated by the increase of the Cl efflux
which is equivalent to the increase in the in-
ward current. Through this way, olfactory re-
ceptor cells respond to odorants even under
very unstable ionic environments
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Molecular Mechanisms of the Olfactory Signal Transduction®

Takashi Kurahashi

Department of Biology, Osaka University**,
Department of Information Physiology National Institute for Physiological Sciences***

Olfactory sensation starts at the ciliary membrane of olfactory receptor cells located in the nasal cavity. The
chemo-electrical transduction process is mediated by G-protein-coupled second messenger cascade, which pro-
duce a membrane current by direct gating of cationic channels (cCAMP-gated channels). Opening of these
cAMP-gated channels allows monovalent as well as divalent cations to enter the ciliary cytoplasm. This Ca in-
flux serves two important functions. First, the Ca influx activates a Cl currents, which stabilizes the transduc-
tion current during fluctuations in extracellular cation concentration. Second, the Ca influx mediates adaptation
by providing a negative feed back to cAMP-gated cation channels. Odorant masking is likely to be mediated by
a suppressive effect of odorants on the cAMP-gated channel.

Key words : olfaction, cAMP, adaptation, Ca, ion channel, cilia, second messenger, sensory transduction,
masking

246



