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O-2. Electrogenicity of mitochondrial Na*-Ca** ex-
change in mouse heart

OMohammed Moinul Islam, ¥rA#ET, R % (8
JEREE - AW ZEREE SR - Fed AR as)

Mitochondrial Na*-Ca** exchange has pivotal roles in
extruding mitochondrial Ca’* and thereby regulates mito-
chondrial metabolism. The electrogenicity of mitochon-
drial Na*-Ca?* exchange has been controversial and no
membrane current through the Na*-Ca’** exchanger has
been reported. We investigated the electrogenicity of mi-
tochondrial Na*-Ca®* exchange by voltage clamp experi-
ments and succeeded in measuring the mitochondrial Na*-
Ca?" exchange currents for the first time. Mitochondria
were isolated from mouse heart and were exposed to a hy-
potonic solution to form mitoplasts with a diameter of 3-5
um, which were then used for whole mitoplast patch
clamp experiments. Under conditions that K™ and Cl™ cur-
rents, and Ca*" uniporter current were inhibited, extra-

mitochondrial application of 12.5-50mM Na* induced in-

ward currents with 1uM Ca** in the pipette. The inward
current was diminished without Ca®*" in the pipette, and
was augmented with 10uM Ca**. With 100mM Na* in the
pipette, extra-mitochondrial application of 10uM-ImM
Ca®* induced outward currents. Both the Na*-induced in-
ward and the Ca**-induced outward currents were largely
inhibited by 2uM CGP-37157, a mitochondrial Na*-Ca*" ex-
change blocker. These results demonstrated the direct
evidence that the mitochondrial Na*-Ca’* exchange is

electrogenic. (FIZEMHI & L)
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0-9. Neural mechanisms of symbolic association and
construction in the macaque prefrontal cortex

ONanxi Liu', Kento Ohashi’, Keisuke Kawasaki',
Takafumi Suzuki®, Takeshi Matsuo®, Atsuhiko Iijima®
Isao Hasegawa' ('Dept Physiol, Niigata Univ Sch of Med,
Niigata, Japan, ‘Grad Sch of Sci & Tech, Niigata Univ,
Natl Inst of Info & Comm Tech, ‘Dept Neurosurg, Tokyo
Metropoli Neurol Hosp)

Any human language system has a universal double ar-
ticulation structure, in which words, the smallest meaning-
ful units constituting a sentence, are further constructed
by combination of meaningless letters. We trained two
monkeys (Macaca fuscata) to learn a visual symbol system
with double articulation structure in which six symbols as-
sociated with different objects are constructed from differ-
ent combinations of two meaningless geometric elements.
In human neuroimaging studies, the left inferior frontal
cortex (IFG) has been implicated in linguistic articulation
and suggested to serve a role in linking the dual-step ar-
whether  double

articulation-like behaviors in non-human primates are

ticulation  processes. However,
based on homologous neural circuits with humans remain
unclear. Here we recorded electrocorticogram (ECoG)
from the prefrontal cortex of the monkeys while the mon-
keys performed three tasks: ‘object-name’ association task,
‘word’ construction task and symbolic name construction
task. We then calculated event-related spectral perturba-
tion (ERSP) and plotted activation maps for each task in
each frequency band in time series. The analyses show
similarity and contrasts of the maps across the tasks,

which helps to estimate neural activity specific to symbolic
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association and construction during the double
articulation-like behaviors. (FJZEAH K 7 L)
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0O-15. Excitatory-inhibitory balance in the avian coch-
lear nucleus

OMohammed AL-Yaari, Rei Yamada, Hiroshi Kuba

(Dept. Cell Physiol.,, Grad. Sch. Med, Nagoya Univ.)

Output of neurons relies on balance between excitatory
and inhibitory synaptic inputs. Neurons in avian nucleus
magnocellularis (NM) integrate monosynaptic excitatory
and polysynaptic inhibitory inputs from the auditory
nerve, and transmit phase-locked output to higher audi-
tory centers. The excitatory input is differentiated tono-
topically, the number being fewer and the size being
larger in neurons tuned to higher frequency, but how the
balance between excitatory and inhibitory inputs is deter-
mined in NM remains elusive. We here examined synaptic
and spike responses of NM neurons during stimulation of
the auditory nerve in a thick slice of chicken brainstem,
and found that the excitatory-inhibitory balance was de-

termined differentially according to tonotopic regions, en-
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suring reliable spike output across frequencies. The audi-
tory nerve stimulation elicited IPSCs in NM neurons irre-
spective of tonotopic regions, but their dependence on in-
tensity differed. In neurons tuned to low frequency, IPSCs
appeared and increased in parallel with EPSCs with eleva-
tion of intensity, which expanded dynamic range by pre-
venting saturation of spike generation. On the other hand,
in neurons tuned to higher frequency, IPSCs required
stronger stimuli for induction and remained smaller than
EPSCs, being suitable for high-fidelity transmission. Com-
puter simulation confirmed that these differentiations of
inhibitory input were optimally coupled with the patterns
of excitatory input, and secured appropriate level of neuro-
nal output for wide intensity and frequency ranges of
sound in the auditory system. (FIZEH L 7% L)
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FEMFRE SN TV LIRS 5. AFFETE, B0
B &AL O M IS 3B U B M RT IR AT o
Bk w Al & IR AR B CIURRAT L. E
T, EE (n=15) B X RIS SRR EE (n=7) 12
T 35 &R SR o A R (T — 899 R
BE—IRE ) FEE e ok, ZomAE
IZBWT, 79 RBLY /) L RYRZFERIEDL, Th
Z AR — T8 B B & O — I B O HL A b
HARMHECIHA L, W MU RTSE TR 350 % e T
B GIRIC X DEHII L., 2 ofsR, BERT
X7 7 RBEO B RERIEEF L VIR, SRR
LRI OESFERPEEINTWS 2 LRSI
7o F AR SRS 2 A AV E T o AT BB DS, T
FEARRREAMEL, BEHCTHEIELTLTVA, &5
I, AIRADE A RN O BRARER I, AT/ A BET B
U7 RHPEEMPE LTV DE2rS, FREER
kR R E T, AT YMIETIE T OMREATREE S hTB
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D, ZHIZED 7T RS KO AT LR b
EEN, B AIEIE L W REEAURIE S iz, (R
%)

0-17. BEBFI/QJUVTD2HRFHAINS I LA X —
)

O¥g %2 AT, saE—" (EHE%E
BT - AARTE R ESEDFIER M, SRA TR R A -
RN F)

EHMENTOI 7uar7) TIdMER R EE» T2 &
WC&oT, YFTRAEEHBNEML, ZhdsmhiE i
WTHhHsbZEIRENTWS (Nimmerjahn et al, 2005
Wake et al, 2009). ¥ F 7 AN X > TEOIKHE
EHWINSEs5ZE WL E % o7 (Akiyoshi et al,
2018). 3 7 0 ) 7 ORIFIT X » THEB)FEBEFEDME T3
% (Parkhurst et al, 2013) % &3 27 12 ) 7 OAEIR 4%
REDEENEATHIA$ 2 — 75, S~ D& 5135 A H3ik
LwZers, 32782 7oEH IOV TIRIZEA
EbhroTwnhv, TRNETIIHMBETIZuzZ ) 7o Ca®*
WENIIERERTRIZ LAV EPMEINTV D
(Pozner et al, 2015 ; Brawek et al, 2017). LA L7255, &
i~ ZOGEEFERICOWVWTIEINE T Do TR
V. T TARIIETIE, ERFUEEY OF BT & Tl
TI7ur) 7o CEHEREHONICT LI L 2R
A7z, Fald, 3707 TRERENIC Ca¥ B EHOL Y v
237 % GCaMP6 % J8Bl§ 2 MIn T~ 7 A & ER L 72
(Ibal-tTA : : tetO-GCaMP6). A By ¥ 1%, fit % @ Ibal-
Cre : : floxed-GCaMP5G & It#g L T, B\ S/N HZE >
GCaMP6 # VT a i, 370 2) 7D oL MM
R LELTWAETENRTYS, ERK2BETA A=V VT
WKLo THBTIZuZ) 7OMBHREBLE L2
2, FRICERICB T IR I RIGE) 2 3807z, 512
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O e, SRR, ILHARE (EMKE - &
SHR - TR, RN - BRI v v — -
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720 oy FEREET)) SIS T2 Z Lass T
Wh. ZORREHOBLO—RE LTHN Y 2HO
BENEZOND D, T OO0 FRFEBIEAH % AL
INEHELDPITTH72012, KBTI~ 7 ABRARE
TV & 72 2 47 - 72 MiPE C57BL/6 = 7 ZD Kl o
AR RN L, 14 ORI 247 5 72, Bt o1
&k, A & R U CRRIRDT, WrimidE, 4RRERIIA
HREIZBA LTz, SR ZHWTANV Y 7 2B)E%
Mot L7zl of, BAUIEIC X B S h b Ca¥ EA-H
RUTHBIE T LT, F2, v orueT7 Yy rgeil
WIZEBRAAT o 7oAE R, BRI B B Nk Ca?
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0-19. B OEHEAKICLZPAMBAF Y I LRSS
ENLETIVA—ZEEENT T 1 v X 2 TS

OmEHHN ", KPS, Nguyen Thi Tu Oanh', JlEE
Ay, WAKENE, e W lEEER T CEILRY -
AR - B AR RO - BRI - AR TR
%)

MAMINBIE ATP G % R RICKE CIRAELTHD,
BRI B W TV 2 — A%k GLUTL 255883 5
CETO/NA=ANGAADTTEL T D, Frld, S Y
7 AR VT HER O EOECHER (ouabain, oleandrin, di-
goxin) 25 nM L XVTC, & MFASA HIE HepG2 MLIC B
% GLUT1 #BLL NV & WA &8, 2SAMBN~D 7 Vv
a—ZANGAAEET L LR R L7z SMER %
WeFEERIZ LD, G EBE R CaMKIT 26 L35 2 &
TGLUTI Oy FH A4 =Y 2ABLUGHERET S
LRI N F 72 HepG2 Mg 2 B3 W T, Na*, K-
ATPase al-isoform (o1NaK) {212 C, @ AFIIIZIE
H9 % ad-isoform (a3NaK) ASHIKEA/NMEIZEFFEI L T
Wb EERB L. siRNA 12X D) HepG2 Ml alNaK
/v 7Yy LTHMLRMEARIC X %5 GLUTL S
RFEICELIE R SN 7285, adNaK OF & JEH A%
W7y MFASA dRLH-84 Al U, TaOEAE AR X 2 23R
WESRIN o7 LAL, & b a3NaK Z@E 5 <&
7z ARLH-84 i T3 3 O ECAEMAR 1C X A GLUTI S BLHIH]

MABE SN BEXY, WO X 25 AR
F P LAKRY T a3NaK & E LFBO 7 v a—A
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WA %L)

0-20. /IMEJ IV — ZEEEMREEF & S Nat
FRMEOZEIL

Om AH, WFTAPHES, AIFILT FRRERS - &
T REER AT - AR

I T D RAEFEIERG X, EARI LR T AV F—%
PRSI AL 72D OB R TH Y, ZOHTD
7OV 3 — AR i CTh 5. BEMTO S
Jba— Akid Na AR < H 5 SGLTL IS X 0 B
BEEN, P ME—OWINEHETH 2 L E 2 HTwiz.
LA L, 4 SGLT1 DAL OMREIC X ) 7 v 3 — 25
ENLTEDPRBENTVS, AFETld, BEICLES7
b 3 — AW 2 P N AR & B L 7o~ AN R
WK L7z, 2y Yy I Fy YN—EICTO NV a— AFER
DFHEREARZOCICTAY b=T IV L7V a—
ADRELRET T v 7 A%HE L7z AR LE/NME T,
SGLT1 fikiftE & /R 3 & # 2 H N5 WAEER FAE, (2L
ALBIZREN o7 LAL, EICE D SGLTI #ikif
DK 205\ C LA L7, /2, FVva—x75 v 7 A,
FIHEAR T2 SGLTLICE S 2wk EZ 6Nb Y
b3 — AN ATISE S 72208, S OBIZIERICLD
WHshiehole, Tz, MAICE 5 Na ikfi ko SGLT
1 itk 5 R, FR AR O Na® &tk b
AxElgsn, DLy, EEAETE, fEcky,
Na*#&A7-PE o SGLT1 fi sk i ko LA & ¥ 4 Mo
Na"#JUWE o FAPFRICBEZE SN, SHIFERLAZ 7V
T— AR HRLPIZ, ORI 5 72D LB R E
g chH L e EZoN. (FIRHIK & L)

0-21. 7 v bOTFITHEBMGIRIC K 2 KEESH
[ Y R i S N0

O¥aHAL Y, B, IR, HAEE &K
R (IR RFERFBE - A ERE AT SE Rl - BRI AR 3
FWRE, R R - EGogiRamEt v ¥ — (G-
CHAIN))

(755 - Bl 13 20 F T AT R AT
BEHETLZ L, ZoREIIIMESYD B Z L FHRY
LC&7 4, MVEERA 2 AR Z M T 524 52 b
TUDFATHERIHIRICO ST A LS Tw
5. ARWFZETIE FATEARHIHR % A L 7o K s il o
MEHEAICBIT 24X v oY 2 MEd L7z
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U] Bk T oS v s O RBRIC A =2 — L 23 A
L7z, PIREZ ARFARCliZz L, KB OEZ L & KB
PO SN AW ELHE L. BRENREzETWHE L
LCHTHA Y 2 REWNICERS Lz, BHENICH
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51T v b OB H T A ¥ v 2555k
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FEAHG- LmETH, KBANOA T A 2 U512
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0-22. NFN—ZX A —H B DRI/ 2 — 2 BT
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N— A X — N B OFEEDIHR S N7z, BEOH LA
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ERIKE: - EE - [RAHAE% K, *Uppsala University -
Rudbeck Laboratory)
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Wb, ZOFEERYAT AEMRET 572012, il o
Y R E T, ShICKELSFSGTH0H%
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REIFEST 572012, F72F0ME ORI X 2 e
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FESNTBY, THIEIRRZZT T% < BHIMERE S X
CHIFEIR OB R AAFAET 5 2 & 2l BEbd, s
JETDAEREFEEICHC G L Twb L EZHNL720,
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FZBT BIMEO RS 3 X OB RS M R0 7 N i
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a4 ¥ 7 @HEEARBIC L B M E %2175 72 O
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IDPWIRL T B LAVRENT. KIS, DNARA 70T
LA ZHWT, B 175 Ho~ o 2O M E b 5
R TR L7222 25, METid X fefafhkn b
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L, 3B3#ETOFEBSAEIIW L7

Ltk, W 175 Ho~ 7 ZiisE ¢HL o Wz B R D
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RN LT (RIS & L)

0-25. ENfRIE{LIREMDZE M HDL OFRAEEE ZD
HHRMEO#KET

OHBFHIZE 2, WA EEC, FEERTF, BHET
FAGEW Y (MR - EEE - 5 TWESE MEMA
o ONA F AT 4 S OVITGERT, CBEREFEER A - R -
T AR R Rl PR )

% 72 HDL A BIRAEALIS R L CHIHIA 1) < 25, 2%
LCENRREZELDE, bEOBREEZI)ZTTIER
<, BRFEALEIR 20§ 2 2 EAURIB SR TWw b,
ZhE T, EEMREEEE TN HDL 23 L, 2h
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2P LR, b oBRW LY, HDL o 7 R&EH
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5.

RIFZETIE, MAEH OZEYE HDL OF e &ML,
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LHERME L. TS X DRI S A4 HDL ot
B AP AR, WAL 255 < LOX-1 ~ DG 4 A% »
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WHEAME T LTz, $4bb, RETHES 541 HDL
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WA, HEEE L 72 ELISA # v T~ v A% o 2%
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TPl CI3ZE M HDL sl % 7R L 72,

ZIT, EHARAT S L L, 20 HDL & & 5E
BIIRATIRAL DO BIH 2 R L7z, Z OfE%E, SHfGHRIN T2
X B EHEL S, 2 HDL &R S T, sEEIRA IR )
A BHEBITEWI LAVRENT. 72, BYE L ORI
DWW A &, BUEIZ X ) HDL I L AT B — VIEK
A5 5%, 2 HDL A B L Twiz, 2oz ki3
T BRI 2 AT 2 Z & ZIRIBT 5.

Vb X0, AWF7eCHESE L7220 HDL fG Pkl e 8, =2
BRI 2 BT 5720, AR ToEYIHTE% RO
L7cRHii2s i RETH O, AIEEEH LB IREALIER RO Y
A7 FHCAHERTH B LRz, (RIS & L)

0-26. RENEELEHEER T 24FEMRBOF /
EREDEE

Off: &R KH H & A, HIE i
(HB R RFERE - R FEREWFERE - 551 A B 27,
*AMED-CREST, °Hii# Ky - TH - EKAET)

TiE, WHRPICBWTHSB T NEER SN, BiNe
FESIND. ZOERE, HFIZEoTH/ AT — IV THRE)
T HEE LR CITb A, B EREATE, ERoOMERe
FRRC X DR S NG. Thoid, W AVETHIN, SR
Mg, 2L Gl EE ez L Tdh b, WATHNE, K
VR 2 ST L C, SRmERANE %D, —7,
BZRORELZ RS 550 B, B LT RS
IZEDHETH S OMIfukE iS5, ZOBEL, 74—
RNy 7 B BT ORB & 566 L, WA BMno® 12
BT A5 LT, HE OB SR B R R I F S
FToHEEHEINR TS, L L, AN TOEDIAETM
N DBIREIIRZZ TSI ENT W AR, Z 2 TARF
JeTlX, COWEELREETRT 5720, 1 A=YV 7k
BEHEE AR L 72, 22T, HiRoET iR i
(Optical Coherence Tomography : OCT) 2E 12, JE W E¥E
AR PV B E T 2RO EZEAL, §
R % WA 0 A RNEHINC Rl b L7z, A& 72 EVE Y b
Ao 72 LY, AVETHIRROTEM & IERM O 2 5
TEZL D|PHEADFH SNz 512, b OfiE»
5, M EMOMEEIEL PR L2, AFFZEORIC X
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FER AR, B KRR - ERERE IR - 5
THE R

GRICEG L7230, &4« Ol R IZTED
X0 BRBELERT LRV T VI AL ATHNTAZ L
&, BRIREHEOMAMA LIRS L L TEETH LD, it
KETEIHNEETH 2. COREEWIRT 2720, B4, K
i, BLREWMFEMTH L EEESAVES F] 25K
WML L7z 2 T, BARNSERRRN S 2 7 2 2 HE
S L 72 (Ogata et al, Nature Biomedical Engineering, 2017).
AWFFETIE, Z OFHAl % JE R S &, 2 ST RIS T o 36
WikEEE=5) Y 7T HREMIELL. TAMEREL
T, RWHREREEDHRILC HWONLE AF IV IINT I
v (MeCbl: iEE¥ ¥ 3 » B12) ##%E L7z, MeCbl i,
NE OB EISRKN T 28BSO b, oG TO
WWBROBENIIEF AR, 22 TEHRFA Y EV R
Lyt E, BT OEEZEVEY NORNE RS TICKER
P o 3 i rh TRl R L2 A L 72, MeCbl (10mg/kg) % i
W9 aL, EHPTlE BEERRERASREOON —
F, WHTE, AEGHSPBEIN o7 ZORE
&, M - NE RPN X 80 7RRE RIS 5 & X
Nz F7z, SEWIEH ML, NWEIRBOEMER EICH 5
LORE STz, AREWFH Y 2 7 203, BEEORITICBT
LIEYHEOILKEZTEICTL2OH % 6T, EWENE X
DIEREZEHIi S5 2 & T, LAWY OLBIEN: T O & 2 Off
HATRRT 2 & Wife s s, (Rl % L)

P-1. BMEBBETTIVS Y MCB T2 EBEANDE
EAHDER

OHIE i, ThUE}, Ak B RS RAL R -
UNEY F—3 a3 VR - BERghseR])

MAHEREAE (FM) 3 &8 OEE MR AZ EHRE T 512
PEHEAMERBTH 5. AR TR, MREE~— 1 —% M
W2 LB X 0, FM O RS o — i % R
352 E%HAME L7, Nagakura 5 (Pain, 2009) IZ5EV>,
HAKT I v ofBHIThsrLEVE Y 2Ty FOTEIET
WL L, FM 7 VA MER L7z SRl th, 7ok
DI TIZ5% 7+ V=) 235 L, L isas sk
e & -2 7o 5 2 W%, GORME T CHEN - g EAT
W, L3~L5 B2 L, SRR AR 2 EL L 72 B4
YR 2R, WAOMBEY— A —E LTHHENS
c-Fos & v 787 OFBAREEZ, FAIZ L > THEILT S
FhiRkoREL BEZERILL:. FMBO7 + 1<
EGMTIE, PG LM A SRS % LA~L5 JERC B
V7% c-Fos B MEAINBE BB IS L TB Y, Tofud#k
g (LR BIUEH (V-VIRE) 128w, i
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WCHARAREIZE ol SO XD REALIEBEET 5 BH5
MiThs L3 TOBIESIN LX), FM ET7VOFH
B TIEHRRED S DFA AT L, REZHREHEAE <
WAL 2 2 edbhof. £72, ZTOFEMALIZERET %
TSI L TEL L 2 Edbrol. 2O EIE,

FM BB R 2 A HPH O A 2 FHi L~V TP T 5
MR CoH b L ZE2 ONL. (FIFFHK L)

P-2. YAV HIICHT BB DRESERICHRIFIEE
HFPERNEENERLT

OBIGEK S, M WIR > M2 I % &
AR, ANREIN G, B C, TR AR, R
HOBUBEZ Y, ReRESES, Rl O (HE KA
KEFEBE - FIRBHERIZERE, * SR A WFZERE - ikt
AP, ] RS A IEZERE - KRR A,
FRHEHANITFE B TSR, - OB A G ZET - b RE
A XA =T ¥ TRGEES, S RS ER R A R AR TS s
FEWFFEAT - A ABEREIFZEEE M, B KR - R
B TEE RS - LA - TR - AR SRR T o
75 N)

D OB I O IRE & BURS 5 720 IR E 2 gD
Thb. LOMGHOHMEZBHEITHRS HEE LT, il
BOBRGBRERMTED20L ) 0RO %385 &HE)
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X o C, WEIETERTE (mPFC) A543 A (2 BY3H -3 % $H
WCTHAHIEDGNo>TwAhA. LA L, mPFC OMFEGE)
SRR OREBRIZI S I o TV v, AKIF
eI, MREBIRED B~ A 2 PNV BRI R E LT,
THWEREZHWARIESHENRESREICL o T
mPFC DG E) & 3245 2 FM & O R EHR % BEE L 72
9, 8HOIA 7 FMIIH L T HEORE &% B TE
BINEDDEBEAET H72008 M E WA, ToREE, B
B D% NP OFAE &I ATE & T 2 & 9 2Bl
DNA T AP EN, < H 7 FLIBREL2IMTE D
ZEATREE NIz RIZ, SO A 7 IO mPFC IZH]
7 DREADD T&% % hM4Di # L ¥ F 7 L W AR & —
THI S, hMADI JiR %) % v K THh 5 CNO 2 H# 5
L C mPFC O MG B IH 2 EH L2 =27 F Lo
mPFC DG E) 2 $H L 724K CH ORAE 2 2 &
B7AER, BRI PRI N A 7 R X THIR L 72,
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P-3. YAV YILRVE FOER - EN G ERBEIERE
ICEOCHEBIKEDL 2 HFXEORRREITH

ORI B, JENIHESR, WA, PR, S
FEY, RN T (HBRERPRE - HRFH2I%E
B G BERAEREETER - AR A B S BE, TR R
- PRESFRL)

RAGHE ORI > 2HBRFEO RN Z | O, v
X2 DMMOFENIRET 5. FFICHC~OEPRE L, A
Cilak o —MT & U CHA LTS, JEE0HS, AT A6
% ORHTEMINTE . RIBETH O MR
W% LR AR LIRS 5 720 (IR B 2 08 9 B S2ERAS
PETHY, AFETIIE FUNOEZEFHTLHITTE S
PHOFESENITHEFREZ S L2, REBRTIE, B
BEIE Th%) ey Lowke sy v F 3ok
W) RS L VR - BWRRoMhE b5 Lichx
ZFC, BEREE, FHRATTIVRE - B AT &k
CTREITEELDERDE L SI2h b0 HERT B, I
REOFRNE, AT CTEALT 217 4H L O ADIRIEL
KIFS 5. 188 - WIKE D S OIREICO AR R UAT
T 5 A (B D R, LViEE - BuiEREr s
FHEHAME 2 DT HH - YIRS LIERfEE L TED SN
TWA KRR (R 2) # IvwT, b bRV ZERS
ELTATEERZ T 72, WTFhoEBRICBWTS, b b
PRI THRLITFVD, FATHOERFOMY K LIZ X Y
WEFETEDEIICRY, FBRLORITORED A
Te AR QMR E KRR IS E T A 2 e TE . 2
DT ENL, B MEFBEICYLVL, HERRERBETLZ L
THREMEDEN - mi 2 LEHT 5% D
DT EHMRBENS. (FIRMK & L)

P-4. MERMICHT I HITREERGICSTIRE
BRI

O=ARiG#E ™ 2ok, @BLEE®, B /' &%
RBESCe, MAEZS, SREE ", BRI o7 JI%HE
e CHRRFERERE - HRBHAIEZERE, “HriE K - I8
R - AR, NTT 23 a2 —3 3y - Bl
JERERFFERT, MR A RER B - IAVEL, A A ge
Bk - TS HORER AL v 7 —, SRR R R -
TR AR TERE, THNE RS - B - PRIESEF])

BRI X o Tk oFM e+ 2 B MER, Pikz
WY & &R YR Z WW$ %720 ICHETH
5. AREFFETIE, THIBEIER BB TR0 EREEDS
EO L) HMkEiEE E L TRB SN0 HE L7z, $Kkoc
OWKRFEM L BIEL 2T v Ea—F T T4 v 7 A
COIZEY, [T 2Fv 2], [&EISFT ],

[EW2» SAEYW], DEVGRE], DEROSEE 05250k
TEIT DWW TEBSIICZ L S 72 3 kot CG Wi % VERL L,
FAERATR O IVICER L, THISER 2 & B Rk
ZELER L7z, BB LRSS 2 5 ARy b OVIRE) & RHE
L, 52DKITIZOVT, §, 6, o, B, Lowsy, B X high-
YD 6O DRFEWPHAT DOISEBINEE TR EIREZ R L
7oEAMRIE, RO AR ZLSEMmIE OLREE, Ot
HoOPE) TIETFMEMIET, EHOZEE) mig (&/
TIAF vy, &l@/H T A, BVIK) T TMEES R
Wahiz MEBRTEICRDE, &/75AF v 7 RUEW
ROBIMEIZ 0, o B, lowy i ICHINT:., S8/ 7T A D%
IRYEIL, high-y W CEII S M7z, SERERIEORIRYE 8, B,
high-y W 2B 7. JEROFES OB, BTN
NS ORERIE T M OB L7245 022 - EdkK
T T REM ST ENTVE L AR LTS,
(FIZEAHEC 72 L)

P-5 BELIEZEESLSEEBE AV AEYIL—RREEFIC
BT B EERFOHEK

OLRE®EAR"Y SEEEZ - Nsrdti®, ARk,
BN »pe, i 80 (B R RFRE - AR RE
FeRt, CHERY: - BEAEE - MR A TR, A TAR
o WA, R RS - R - PR, TR
SIS HERE - OB ERATEE v 5 —)

REFZETIE, BIGEEI 87 — 255, BERE OB ERERZ
BHICHAL () 52 % BIRL, kot
FETR S MBS 3 R0 AR B S I e 2 L 2 Ll o I [ 22 ) ik i
T, AR BRI ROk A 2o MR L R B Rk 1 A B
L, HVHIHISIEE I E A L7

9, X)L oA EME L, M 1.3mm o 256
MR ES EM A R - E L, Lo~ 2PV E H
W — URALEL BT 0 P U B~ 5 Hh O 8 O BLES P BLER AL L2
TEREAVERE L 72,

TV ORI 1T DN E T 5, 5 BB OO
B (07 -14°, 14-28, 28-42, 42 -55) fir {& 1250
ms M7 J v v ajilESRL, BEFREM (VEP) %
~7-.

256 FOFLERILD ) B 222 2B VT, # 80ms D HE
T, 4 WEVED VEP 255 & 7z, HlEE R 350ms [B] O AT
X2 81T % VEP O F3dRIEIE, 185590V (N=222) T
Hoiz.

F 72 VEP ORI, HERBO R GEIIS LT 77 15T
HEnERE %72 (ANOVA, P=005). HuOEHETIE
OB 0.7°— 14°, B OB SR C LR L 14°—2.8° ik
\2& Y VEP OIRIED TR & %o 72,
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Dibds, ViR Ic s » T, MBEAMERIC X o
THHRISEZ RS TE 5 2 &, 1.05 LT ORGRE THRIBALER
MHREZHETE LI LavREN. (FIRMK % L)

P-6. 1 XFEHRETFEZAVLXEBHROD 2 EHE
1LRIBICEHE T 2 i E R O

Ot 4 3 KR8 2, s EE ", i Y it
w2 BN I (iR R RFE - BRI M LY
B NBISCHft e a — 2, P Ry - R - A
00 PEERE, EALRRRA: - TR

SEEE MRS HBC, SEEIRK L ERE,S L) EK
BREFEMT S ‘Merge' EWHEN L BAENLTEE 2 5.
FARIZIE, LFO L) BERE VRO D25
BREFOR/NEMNTH L XM 2T 28 —BERO
Merge &, IO X ) HRGEREFOHEMEZ KT 5
BRSO Merge 2 S5 h.

FATHZE L, 4 BB D Merge ICBI L TIRBHNTH
0, Merge N TV WEF (To-be-merged noses) D
BUCIE UC, Mg =e /e AEER], N RTHE IR T OB A
WX NTWS, F72, Merge ANE & 7212, Merge X1
72 %% (Merged-nodes) OIS U7z —WEY 2 i By A5t
B E LT, FRISEN ZMAMAHRE ST 5.

L2L, %—ERo Merge % 2 2® Merge &2 7% i
RHEBIZOWTE, KETVRBEHLREETHE. O
MR RIT B 72002, T2 13— 0l S oRAEZ B S L,
WMt & DR — AT &G ATV B0 NS %2 (MRI
EHOWTER L7, REERX - T, £—BRED Merge & 2
D ? Merge % ¥ TR OMI L Hig L7z,

MR, B — BB @ Merge 12 B 1} % To-be-merged
nodes & Merged-nodes D A%IZ)IG UC, FIAMITEM %
ol L7 oW E Al sz, F72, BT
Mo Merge (2B1F % To-be-merged nodes OEEIZIE U
<, A LMEERToOWEE AW SNz, —F, Merged-nodes
OREEUIE U THE kal, Wi coWEEiss o i, 2
NOOFERPS, oMM, /o FAGER A SO BT 2
200D Merge # ML B Z EAURBE SN, (FIFEH
KoL)

P-7. I OBREHEEHZRLBRTHLHOT—40
B —DBFE

O TEL EFaE (FIrkey: - RS (R
F) - A ARER )

Hi e Him)

IhEThivbiug, HEATET O VR 2 S fifES
B (e =2 — v AGE) Zilskl Tz, Tok, i
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FRZ S I OVEERICHU ) A 7o Bk — 7V B4 LR B
MILDFEEFIZ K> TV, By — TV 2 i s 85,
=T NSV DITEOARBEN % 2 F OB H 572,
NEET 2 HEELTT LA N =T =5 u i —7%
Abhb. TLAMN) =, ZREOFITEZ DI v
BB W BRBEIN T ORRERICITE L TV A DS, JEWEREIN
TEMAFERE B G AIIIRE LIzl Wi T 5.
ZZTHEDbbIIE, YV OMEE D O HERIGE) % SRR
L2 TF—F ki — DSk RART.

(A & i)

F—yun—i, 7r7EE AD £HiT— 7 IUE - BRAF
IR EN 5.

T v TETIE, AMEREME S @ F v A ) ARV
F=Y7+0T—HETA Y E—F AL, LAY
WA YT—3ar7 r 7 CTHEE, LR EEBGEZ N
YENRATANE ) T L7z AD ZE#T— 5 UE -
Tk, 7y 7HoOMNETEPICYA A 22k AD
Z# (1 Fx 2720 50kHz TH ¥ 7Y v 7)) 1%, SPI
A5 =Tz —R%HLT~¥A4 708D H— Fll¥ko 7.

(92 F P 3]

KT L-F— bl —%2 v, 1EOFLTE
TR EWH =2 -0 U RE L 2 ML L 25,
=T N L7k AR E ZIZRAEORKEIE S N7z
(FIgRAHE 2 L)

P-8. Involvement of VEGFR3 signaling in castration-
resistant prostate cancer cells

OMd Junayed Nayeem', Aya Yamamura', Hiroyuki
Muramatsu?, Kogenta Nakamura’, Motohiko Sato' ('De-
partment of Physiology, “Department of Urology, Aichi
Medical University, School of Medicine)

Prostate cancer (PCa) is the most frequently diagnosed
cancer in men. Androgen receptors (ARs) play a crucial
role in PCa, because castration decreases growth of
androgen-dependent PCa cells. However, during long time
androgen deprivation therapy (ADT), castration-resistant
prostate cancer cells (CRPC cells) become dominant.
Around 10-20% of patients with prostate cancer occur-
rence enter the castration-resistant stage within approxi-
mately 5 years of follow-up during ADT. Vascular endo-
thelial growth factors (VEGFSs) are key factors of angio-
genesis, which play a critical role in many pathological con-
ditions including cancer. However, the role of VEGF sig-
naling in CRPC is not well elucidated yet. In this study, we
investigate a role of VEGF signaling in PCa cell lines. We
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first checked the expression of VEGFRs in a panel of PCa
cell lines by western blot analysis. Among the VEGFRs,
VEGFR3 was highly expressed in PC-3 cells than other
prostate cancer cell lines such as LNCap, LNCSS and DU
145. PC-3 is a metastatic and highly migratory prostate
cancer cell line, which shows androgen-independent
growth. VEGFRS inhibitor, MAZ-51 decreased VEGF-C in-
duced phosphorylation of VEGFR3 in PC-3 cells. MAZ-51
also inhibited phosphorylation of Akt in the downstream
of VEGFR3. MAZ-51 inhibited proliferation, migration and
viability of PC-3 cells in vitro. Tumor formation of trans-
planted PC-3 cells was also significantly inhibited by MAZ-
51. These observations suggest that targeted therapy
against VEGFRS3 is alternative approach to control metas-

tatic CRPC. (FIZEHHK & L)

P-9. 7y MREBHERETIVICH TS CGRP 2R
FREAEOEEE

O LB 2 RHEKRE Y, B i i R
HKRF - UNEY) F— g R - B, tH
JEED B RE R ZERT)

Hi - HY) U O—8E2AB{LT 5 Z & TRAD»EL
BH, ZOATHEEIIN O 5 TR I REITH L. FA
FINETIZ, Ty PORMEEZFT A E L 22ATEEE
PEIHETVIZBWT, BEZEE—VCROERORED
HThbhNVY b= BIZFHERTF F (CGRP) DFEB
PHERBACBNTHMT 22 L2 WELTWD. L L
PRI CTREE S B CGRP @ 95% A3 Al A% K
DARMMEICHIE SN Z L2 EET 2L, FHLD RN
MR COEHPRENEEZ O5ND. RIFETIE, ANHE
PEIEIR S BT % KMtk CGRP @ B 5 % 17 B S B S Bk IC &
U Eavas

(751 5 v b oFe R Bfi% 48 F 7 AREL, ARG
W ET N ZER U7z fTESR Mg cIL, [
T, FEMO LK T2 CGRP ZA KPS (CGRPS-
37) &L L, BRI 3 5 B i O I 2 (von Frey
test) & BB B AR OFHA (Hargreaves' test)
7o 7z

[ & o]

[ 52 PAAG % 1~4 AR BT, Bk R il B & OvEak
SR X B\ CACT - 20 L, AN B O FE % FiE 72
L7z, SO L7z Btk iR i 12 CGRP8-37 DR T % 5-
WX EH U2 F/, JE6 L7 Bl B 5.
DR LA, ZOMENS, RIHEPEERE 7V Ok
B+ B BB TR ALAR T CGRP 2" 535 2 &

Mhroiz. FEEMEK L)

P-10. ShsPKEEMEEEICA U ZBRDDEEME
330k

OaARER", BAREE® (MIFKRY - FAUFTE bR
RN - AR, G R R V¥ —EAEE
5 —)

AR IS 2 IR 2538 E L, A B BREE T
CBWTEHLTWS., SO, BEDEIZHN,
AARBUCHLAGA F N2 B Y 87 ORI %
FIZLTwb LEZ O A, FEEIR A&, BYE pH THEMEAL
FT5KesAH VT LA G U F v R VOEED, BRI
Lo TRELSEHTLZEZHLIZL T A (Iwamoto
& Oiki, PNAS 2018). — 77, #8455 2 AR IR D ) % 58 1Y 12
BETAZ L3O THETH D, By v 87 B~
HEIZOWTH T LRV TOfHITEA T V. ZOif
JEORPINT, ARBFZE TR o N TARBRERD: (Gl
rhk AL, CBB ) 20 L, IR o % Rl
FEORMIE R RATz. ZORE, WP AKEORMFILIR L N
EARE=4 =722 LT, MPKEEMBEORIME B
O, ZORBFEALEMNT 2 P e i Lz, KT,
MK 2 B 5 2 TR R EETE 5. Zh
ZF L, Bk pH THMALIREICH 5 KesA F ¥ VD
WEE, BERREIC L > THFEICEZ NS %,
—F ¥ AIVERVNNVTEILET LI ENTEL. 5k, 1
RN OB 2B F v AOVEFSE, B2, R
R AN OIRHAHIfEC& 5. (FREHR % L)

P-11. Identification of amino acid involved in the ago-
nistic effect of menthol on TRP channel

ONguyen Thi Hong Dung"*’, Makoto Tominaga"*®

(*Thermal Biology group, Exploratory Research Center
on Life and Living Systems National Institutes of Natural
Sciences, “Division of Cell Signaling, National Institute for
Physiological Sciences, National Institutes of Natural Sci-
ences, ‘Department of Physiological Sciences, The Gradu-
ate University for Advanced Studies)

Several transient receptor potential (TRP) channels
play important roles in the sensory nervous system, in-
cluding TRP wvanilloid 1 & 3 (TRPV1&TRPV3), TRP
ankyrin 1 (TRPA1) and TRP melastatin 8 (TRPMS). These
channels are critical for sensing natural substances.

Menthol, a natural non-reactive cooling compound, is
well-known as an activator of TRPMS, required for cool

thermosensation in vivo. Menthol has also been reported to
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activate TRPV3 and to has bimodal effect on mouse TRPA
1. Moreover, several amino acids were shown to be impor-
tant for the binding sites of menthol to mouse TRPMS (Y
745, R842 and Y1004) and human TRPA1 (S873 and T874).
However, no consensus has been reached and some infor-
mation is lacking regarding menthol binding sites, espe-
cially for TRPV3. The possibility of a conserved mecha-
nism of action of menthol was not investigated so far.

In this study, using a patch-clamp method, we show for
the first time an agonistic effect of menthol was also ob-
served on TRPVI1. Here, we identified several amino acids
in the S4-S5 linker involved in the agonistic effect of men-
thol on TRPV1 and TRPV3. We propose that the identifi-
cation of the binding sites and mechanism of agonistic ef-
fect of menthol will enable the understanding of the regu-
lation of TRP channel regulation by small hydrophobic
molecules. (FIZ=HH 7 L)

P-12. RESKHEEKEEOHEFRMERICEL S
EERKFICOWT

OBHERY, gk GRIRERIKY: - BEHESF -
ek R B2

KIFZ N O GABA TEBIPEMREMINL D% <13, RIS
FUCPHHIB R (MGE) THRAEL, Z2h6BHLT
KINHEICHET 5. BEIGEOMBLOIEEZALIHE S Ml
OFERBACIE, MK A W3 2 £ o+ >~ OB E) % SRSy ) &
FTHMBPANOKOHMADIZEY b3 n5b. F/2, ¥ F
T AN RIEE 2 BRI T, B4 OLEEEYE A
Bt F v F 2 AVOBIO%E#E U TG S Tw 5 gD
EZON%. LaL, WRERNZ BT 2 Mk
HELTWBEBRILTENEZES A 4 ¥ F v 2V OFHHIC
OVTIE, BEAEHLRMICER TV RV, A, Hill
BEHOBALEA 14 HEHO 7 ZJEF MGE X ) Ak
L7212k L whole-cell patch clamp #:##@)HL, %
DRI U 2 BRI & T OBRMARLF N ZTRIZEZ 5,
B A+ ¥ OBFBEHICOWTIE, —30mV LLEOREN T
W b s, 2B YE 2R3 KRRk L, —30
mV BT THOALTWS Nat ) — 7 BIKGAS, lHIEIC
BooNT —F, BA T Y OBHES I ERRIIZED
bR olz. SHIIINSOBFEWSEEIAF > F v
INVHEOREE, ZDAF ¥ F x 2 VIR oML E~D
W F 7oA 2 OB BT K F- O VR 0 KBRS
DWBIZOVTHRE 2D 5. (FIRSHIK % L)

P-13. /MafkCat > #—STIM1ICk % Cavli2 F v

14 B45 Vol.82, No.1 (Pt2) 2020

VIS D fEER

ORI, @Gl WHAE SRS - B -
G T-HERAE)

M AR 2 & O BAETERIIBIC BT, G & v /87
P IEB L 7o B 2 AR i, R AR Y X—EC
(PLC) Otk b2 AL C, Mgz Biomses. Zhic
X 0 BAEAFE Ca F v 2V Cavl2 25EHEAL L, MIEH~D
W7V ARADGIE T S D, PLC ORI
XK ENIZA4 7Y b=V 3) YR (AP 13/ Nk 1P,
ZHEERZWELL, MEN Ca 2 b 7250 Ca it 25| &
#2297, stromal interacting protein 1 (STIM1) (& Ca JitH
WCEBAMTH CaltEDIT 2R L, Mah oA b
THEBYE Ca F v AV &MWL T 5. —7F T, STIMI 1
Cavl2 F¥ AV EWHIT 2D AT L I MG s
TWwWh., L2Lad»s, 2o STIML AN Cavl.2 #if o
AR BB SOV RN EERIZIZ LA L L ISR T
W\, REFRICB VT 413, STIML RAERY Cavl2 O
TG 2 BE SR B9 (AT L7z, STIML o EIFE 3,
Cavl.2 & C KIkAFIyIZ Cavl.2 Z 8] L 7z. Gating cur-
rent OfFHT 25, STIM1 O#FFEBLE, Cavl2 F ¥ F LD
MR MBI LI T2 2 E2VRBE N A N THIEIS
& B NAER 7 STIM itk D Cavl2 Z #5f L7z, STIM
112 & % Cavl.2 ol 21 58 BL o B o> 4= Py S
REDPSHLETH L. (FIRMK 2 L)

P-14. BERBRZMH7 4> F v XIVEHRD LRRCSE
& Bl

OiFARERE, NBEOKES, BHHA, HHHL (Bilk
o SRR - KW AR

HRURZ AN & 5 E (volume-sensitive  outwardly
rectifying : VSOR) 7 =% ¥ F ¥ 2 )Vix, ISR
W72 T2 CMTasE % B3 2 AR PICEE 24 & v F ¥
INVTHAD. Hlk, VSOR 7 =4 ¥ F % 2V D5 T-FfhE
#li & L T leucine-rich repeat containing 8 (LRRC8) 7 7 3
V=2 EINTBY, T?DH 5 LRRCSE X VSOR 7 =
F ¥ F v AOVEROREFBAFWATG L 2 REE 5 2 &
SNTWA. AiZETld, LRRCSE = #f|5EH 27z b
B VB HEK293T M2 8y F 27 5 7R — )Vt Vit Gk
PR L, REEMEMEERICE VAT S VSOR 7 =4
CFvANBREBMLE. CRETORELIIRLY,
LRRC8E ®#F 5 BLIZ & ) VSOR 7 =4 » F v £ IV H#IK
WA THZENHES N7 —J, LRRCSE #F 5
HHMIKZ B VT VSOR 7 =F ¥ F ¥ A VB O R B
RIATE AL DS H K 22 o 72, S ORNIEHALIZMBE LD 5 7
F UFEICHRAE LT L L, NMDG' % choline " f#4£ T2kt
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AT Cs' R Na' f74E F O L7z, Zhi, LRRCSE »%7
F* VRFEIZ VSOR 7 =4 ¥ F v 2 )V O AR EHEAL % il
BMLTVLWREMENE 2 Sz, Thd oidiE, VSOR
T =% VF X AVERICEBIT S LRRCSE O 7= 70 il 8 £
HEZXNZRELT WD, (FIRRHIK & L)

P-15. mGlu2 & 5-HT2aR DHEEERICL W EILT 3
2 T FIVIEEDER

Ol Fetl 2, APRFEnL " (ABLA0FZE T - fhkebkng
FTWZEEM, SRRmER - AEBREE)
WRAEEWEDO—DTh b b= 1L, ERkED
WCEERAEHZN) LEZONTWE. ZHb oL
b= Y ZRAEOFTH 5HT2aR (& Gq ¥ 7 F VAEER K
ML % 2 E D ST B 28, 4R, 5-HT2aR 7% Gi/
o HLBEARUCHAL 7N & I VIR 2 B (mGlu2) & A
ERIETHIET, BADY T FIVGEDORRLE L% 1L
B, BRI EE 5.2 5 L v i e S hk.
L2 L%, 5-HT2aR & mGlu2 DM EAEHIZ 2 W TIZ
HEBORMAIESNR TRV, 22T, EAIZINS5OM
HAEFHIZDWT, HEK293T Hlilia 5813 % Fl v Cheat L 72,
%, 5-HT2aR-Gq ¥ 7 F vikiE L2, o b= %5
&2 PIPAS A B A A4 AHINEE S v 78 7 B ol i
SHBE~OBB & 15 L UCMIT L7z, 20858, mGlu
2 £ DI X Y 5 HT2aR-Gq #E O iGEAL 2 S
LIl COMBANTNY I UBERGICE BRI Z
LS LR o7z, —T, mGlu2-Gi/o B EILZ G
7 oy B YE S ) 7 A (GIRK) F v A VOGP L% 1
HEIZENT L7z & 25, mGlu2-GIRK F v A ViGtE{kAs 5-HT
2aR OIFHUC L VIR ZZ T LWL o7
CoWilE, b= Y OFMIREL mh ol BLEo
FE#1, 5-HT2aR & mGlu2 M EAEICE Y & 7 F v
REMAB L MEENEI BT LE2RTHOTH
%. 8512, mGlu2 & Gq M7 FLF) V2K - 42
HY YZERCBCTHFRELREN 2175720 T, Zof
LML, (FIRHK % L)

P-16. ERIEEZEO MBI -1 —O2ICHIT
DFLF D UOFREMBABBMMBEARZERICT M
RSN HIVS T LIREDEE

OfifE B M%), Leonard S Christopher® (‘i
ISERFRE: - [REEER - A4 P4, *New York Medical
College * Department of Physiology)

INETITA L F ¥ v A0YEHRES (DR) otw b=
EEE (5-HT) —2—a Yy 2ROMESE5 7513 Tn L,
FE R s (AHP) %358 (0eAHP) § % 7= F KM

WsE K& LI e Ebs s L a@mii L. L
PLARDS, 0eAHP ® 9 5 Ca KL A ) 7 A F ¥ 1V
DOIEHETH 5 Apamin [ZIEEZ RS (ai-oeAHP) 2%
KIAE TR > TWe7ed & 5% R %~ 7 A0 2K A
G4 RAEHG, A=t Sy F o T T AR
Tiio 7z,

AT AF v 2NV EIFBRFWICHET 5 CsT 2 XD ai-
0eAHP IZMES N h o7z, —HT, L F ¥ ViFFHHEN
1) & B (Toesn) & ai-oe AHP O T J5 25l i 4k Ca®* i 1
([Ca**]o) DT W EIIML 7278, ZNRoRIFEO I
[Ca*" ], A2 L L T b ai-0e AHP # Loweun DB & Z 22550 T—
EThole. T, F LT VFRME ) £ X132, ai-oeAHP
U —BPEICIR S hTwiz, 512, F LY U
ThHary sy v AZEAIE, ai-oe AHP FEAEHITHFE5 12K
BLTw

INOHEE DR S ai-oeAHP 1X, #V T A F ¥ 1)
ORMIE) MO TIE R L, FLF T VXD FHEES
N IERAR S A & >~ F v ROV ASTEE AL > THILPY
WA L7z Ca® I & 0 — @ PRIl S % 7t o5 L
TwheEZLhD, FFHK %L)

P-17. NaCl IRIREEGEDH v T > T B OFEH

OfigiLf, FAFEER, AW RS - £
TR AR - AR RAE)

THALEE 2> 5 @ NaCl WIUBEMG 13, Na*fiikfk & Cl ik ik
DAY T T LT TWDLEEZZSRTWS., ThE
TIZ, Na'@@sfkix, A - Kipwd3hd NHE3 TH S 2
EDTRENT VD25 ClEAICE L Tid, /M Tid PAT
1, KI5 Cld DRA & 7% b AAFAES 5. -84 14,
IBETTIE, NHE3 75, 78— b — %82 RERIm%RA L
By TNTHIERRLTVAS. LA L, Na Hikko 7 v
TN TN —= =R R LB, TNy T) T
KOG THME, TICENOLPRBHRL &0 L) ISHTEN
FTHEPRELAMSNT VARV, Z 2 TEFZE Tl NaCl %
Witk s v 7)) v ZEEWA ST A L AH L
L, Na'#kfke Cl BBk Eo b5 £ o 5Bl & ik %
a7z,

<7 A KD/ 3 EBAL, B, KM 3 #BALA FRILL, NHE
3, DRA OuEgetts #477% - 72. NHE3 & DRA 283E2 %8
LTI AR ICBR S 7z Rl T,
NHE3 & DRA O—J%MHET 2 & b 9 —F OFERE b #ii
ENDLZENSMED A v 7)) 7L THWTWAEZ LS
RIEEN F72, BT DRA 3Bl v—J, NHE
3ORBUIDLT 0 THHICHHH ST, FHEH 2 -4
FERED S RMZE DA v 7)) ¥ 7 & RIET BRERPE SN
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7. (FIERAHBL % L)

P-18. I P KNUT7HS5DCaHHICHEIT S
NCLX LU NCX DF L5

OWr W, B # (FEIFRSY - EANITTERE R 22 R0
1 - fe )

Iha vy Y7 CatEhElE, Ca¥' =R —% MCU I X
LY AAE Na™/Ca?* 2 ik R R H'/Ca®” 3¢ fif % A&
WX ZPEHDONT v AT s b, 20104E, S ba v F
Y 7 Na*/Ca* iz 419 & » 787 L LTNCKX 7 7
3 =B $ % NCLX 5[ &7z (Palty et al., Proc Natl
Acad Sci USA, 2010). —7, A NCX 7 7 3V =& §
HNCXI~3A I Fa >y P TICRBT 2 LomEbd
% %% (Gobbi et al., Pharmacol Res, 2007), % D534 T
HDH. AWFFETIE, I b3 ¥ FY 7 Na'/Ca’ scHiink 2 3
7% NCLX & NCX o5& H~7z. =7 Aprb I ba
YEY T REEEL, #bfid Calcium GreenbN % W T
SharyryTHCaERELZ. I bV FYTITE0
uM Ca** #{RIN3 % &, MCU O E 12k ->TI ba vy Y
T Cat iZ R MW L7z, &2 CMCU MEH] (Ru
360) ZEMNT 5L, I ba vy FY T7HCa? i Na I AE T
AT THE LR LA 2o Na'/Ca¥ 8 #uifi
13 NCLX BHE#] (CGP-37157) TPl & 7z25, NCX B
#l (SEA0400 % SN-6) D38 % T ledro7z. HE-T, =
ARSI b3 Y FY 7O Na®/Ca ik iE, NCLX 2%
FICHH) L EZ 5N, (FIREHK % L)

P-19. MEMHEGEELHF TSI AV L—rOF1

16 B45 Vol.82, No.1 (Pt2) 2020

F##%EE (KCC2) DY U EEIC &K 2 FIEDRE
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