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We studied the physiological function of Na®/Ca® exchanger (NCX) in epithelial cells
(renal tubular epithelium, vascular endothelium) and its pathological role, using
genetically altered mice and NCX inhibitors. Suppression of NCX1 function (induced by
heterozygous or isoform—specific inhibitor) mitigated the renal tubular injury after
renal ischemic-reperfusion, whereas suppression of NCX2 function deteriorated the renal
tubular injury. We also screened the protein associated with the intracellular domain
of NCX1 (as a bait) by using yeast two—hybrid system, and then identified the new adapter
protein (scaffold protein) bound to NCXI.

A TE HE
(SFEHAL : 1)
[EREF T Mg & it
200 8HE 1, 500, 000 450, 000 1, 950, 000
200 9HFEE 1, 400, 000 420, 000 1, 820, 000
201 04 700, 000 210, 000 910, 000
B
R
gl 3, 600, 000 1, 080, 000 4, 680, 000
A ) e S e
BHFE O E - fH - JLE S - SKE Y —fk
X—U— R A4k, BRI, BHEE, mERRE, 3Ky



1. WHERIAR SO &

LR CERME ., mMENEZRE) 1%,
Fili 2 iR (2 3N THRSL - (RN OB 0 12 A7
ET5—BOMBEEETHY, KNREEFD
NY T —fEEEFFO L L HIT, A 400
B2kt 52 LTk 0 A RoE &
FIoEELEHZRL WD, —KNIZ,
b R e oD i 5 AR B IR R AR B, (cellular
pathway ) & il i 4h #% ¥ ( paracellular
pathway) (237 b s, BRME CiL, &
RME 7 7 A v MR R 7oA A gk R
BILOA FF v RVHNTE LR - BRI o
FrE D R A A ANTJRTE - L. BV
RERICHRT A Ltk B A MR
DA A g EAE GRIRRRER) ZHERk LT
5o ZHNET, BIRMEICHELT D Na'lgik
KOBRLRTRELTNLOELETHRE~SY
ADWFZENNE Na 'l b HERE O MR I =ik L C
X, L Lens, BIRME DA 4 ik
HWREOS B L OZOHIERICE LT
WL E RO LN,

2. WFHEOBEW

AWFFETIL, ERICE T D Na'/Ca” A Haii
R (NCX) OHEEER - B BRE 2 A
AN BRI 2 72012, AR TEF MR &
BB A O R (BURME . &N
) ICEREY TS, EEO—DTH D
BRI 1L, o> X 5 icA A s o
B LT R RRECdH 5, NCX1 38 L TOVNCX2
VT PR A 0D B R AR L i R LS S B
LTWAZ ERMBITWDN, F DL
RER K OYRRESE . FFIC o TR 51 72
eI L Oy F Rl ) O BERE B 1C > W\ T,
1T & A EEBRPGEHN STy, 22
T, AWFETIE, NCX B FSRE~TAB X
4y FFl R A NCX FH 2 38 (SEA0400 .
YM-244769) A V>, ERHHAR CBHRANGE .
MAEWR) (2315 NCX 43 FFEDOHERER -« 95
RER B 2 fif 95,

3. WDk
(1) NCX 4y FioD> b Rz M s JS e O fig bt

NCX 3 TR R PLIRZ VT, EF~U
2B L OEGFSGE~ 7 A OB R A

W23 54 NCX 47 F-FE D JSAE & e R+ 5.

F o, K~ v AL RAE & HEE - 5
] L. wOEHUREIC X v BHaIC 1T 5 NCX
5y VR D RJRTE & T3 5,

(2) NCX #EfnT-eh e~ v A DIKIREMRE R
it - DA TEYE O T

P AERL L 72 NCX1 38 L TINCX2 KB~ v
AW DE (KT T RIBREBF DT,

Ty ARERH) NCX ~T 1< 7 ADIf
R - R OBEMEIRE (Na', K, Ca*, C1),
pH, BFEE2 EEZNET S, F-BHEO
o, BUN, Z L7 F=2. R, RPEA
- BREYEE A LA ATENRE ORI,
MmE - Dk Lo a— (BEEZHEE
&, 12 Z2HET D,

(3) BhEET LFER

IR O SR RE - PRIERIEICBIT 2
NCX 43 T DO EN <D T8, NCX ~T 1
~ A& RWT, B R E € T v
A ET D, IHIZ, ZhbBREEC
T 5 7 RN NCX BLEZIER O R 2T~ 5,

(4) NCX fEEEREORE

NCX1 DN KA A % bait BAE E L
T, U ABHE DNATA 7TV —%HN
TR — AT Yy RRAZ ) == T %
FEhid 5,

4. WFERRF

NCXL ~T <=7 2B LUNNCX2 ~TF <7
A%, BHEAY LY T-RE O FEEL DS B oo A h TR
A CTHBL TR (K1), AHFECH
REERVIIRERholm, UL, BERE
WZ LT, NCX2 ~T =0 ATl N ETe
ERPERYEIES A EICHEI L, BT
B 2 NBIRME R E SR D (BeRE e
), —J. NCXI ~T <o 2ATEHEInkH
R EEMEAIIEE I N o7, 51T,
BEEE T LEBROERNS . NCXL ~T 2=
A D ML P R (R ER T H D DT
LT NCX2 ~F 1= 7 A C gl (2 A A 7)
BRI ERERWE L, ZHHDORENS,
R A NI 31 D NCXL & NCX2 OFERERY
R (SRR RN MR ST,
NCX1~F0O NCX2~5n0O

HNCX1HfE |

FNCX2ffE | -

ks
o
a5

1 NCXI, NCX2 ~F 1~ ™7 ZARLME 125
V% NCX i (R DR B A

NCX1 ViR A o FLE RN BR S L €
RKE LU CTWABR, Z O JSTEHRE OB 13RI
ThbH, TIZ T, TOHFEELFRETHH
T, NCX1 OHEN KA A > % bait BAHE
LT, v URAEHEFK cDNA 475V —%
HAWEEBERY — ATV AT ) —=
TSN LTz, & ORER. NCX1 Offal R A
AV EMBERT 287 ¥ 7% —EA



'H (scaffold EAE) %#IFE L7 (BhE
H), B0, ZOTETHE—EBED GST
(Glutathione-S—transferase) & & EA'H
ZAVERLL | NCX1 RN R A A > o His % 7'l
AEAE T D 6ST-pull down assay %%
fidsZlicky, ZoT7T X TFE—EAQAEN
NCX1 N R A A I EEFEATH L &
BH & 2MZ L7z,

Ltk ZOMBEAER O FHEFE A fla - 18
RL~UL TIN5 2 212k 0 . mA RS
(BT 5D NCX1 O ZEJEE A~ JRTERE TS X
WZ DA - IREEMBE RO 2R & i Lz
AR

5. FERREmRCE
(WFFERFE . WFFEoHE B ONEHERFZEE |
IR

Uessamsc) (BF 22 1)

1. Secondo A, Molinaro P, Pannaccione A,
Esposito A, Cantile M, Lippiello P,
Sirabella R, Iwamoto T, Renzo GD,
Annunziato L: Nitric oxide stimulates
NCX1 and NCX2 but inhibits NCX3
isoform by three distinct molecular
determinants. Mol Pharmacol, 71:
558-568, 2011. ##ih

2.  Zhang J, Chen L, Lingrel JB, Philipson
KD, Iwamoto T, Blaustein MP: Knockout
of Na*/Ca?" exchanger in smooth muscle
attenuates vasoconstriction and
L-type Ca? channel current and lowers
blood pressure. Am J Physiol.
298:H1472-H1483, 2010. &FHif

3. Murata H, Hotta S, Sawada E, Yamamura
H, Ohya S, Kita S, Iwamoto T, Imaizumi
Y: Cellular Ca* dynamics in urinary
bladder smooth muscle from transgenic

mice overexpressing Na'—Ca? exchanger.

J Pharmacol Sci. 112:373-377, 2010.
A Hi

4. Ichishima K, Yamamoto S, Iwamoto T,
Ehara T: « 1-Adrenoceptor-mediated
PIP2 depletion inhibits activation of
volume—regulated anion channels in
mouse ventricular myocytes. Br J
Pharmcol. 61:193-206, 2010. #FiA

5. Yamamoto S, Iyoda T, Kita S, Yamada T,
Iwamoto T: 0OSU-03012, a novel
celecoxib derivative, induces cell
swelling and shortens action
potential duration in mouse
ventricular cells. Biomed Res.
31:413-417, 2010. #HiH

6. Kita S, Iwamoto T: Mechanisms for
linking high salt intake to vascular
tone: Role of Na® pump and Na‘/Ca®

10.

11.

12.

13.

14.

15.

exchanger coupling. YAKUGAKU ZASSHI
130:1399-1405, 2010. #Hif

G EGh, E20}%, aRER:
~rna 7y — L BB I E O
B R BIMR ROAREE B HERE 135142,
2010. A

IWAAE KBS, AR, WM, &
ARPBEZ: DAE 2 L & LR o
AEPEN BT 2R HiE B ARSKR M4
36 135:245-249, 2010. HFtH
Sakamoto K, Owada Y, Shikama Y, Wada
I, Waguri S, Iwamoto T, Kimura J:
Involvement of Na'/Ca?" exchanger in
migration and contraction of rat
cultured tendon fibroblasts. J
Physiol. 587:5345-5359, 2009. A H¢
Inokuchi Y, Shimazawa M, Nakajima Y,
Komuro I, Matsuda T, Baba A, Kita S,
Iwamoto T, Hara H: A Na*/Ca* exchanger
isoform is involved in retinal cell
death after N-methyl-D-aspartate
injection and ischemia—reperfusion. J
Neurosci Res. 87:906-917, 2009. #Fi

H
Maeda S, Sakamoto K, Matsuoka I,
Iwamoto T, Kimura J: Lysophos—

phatidyl-choline increases Na'/Ca?
exchanger expression via RhoB—geranyl
geranylation in H9c2 cells. J
Pharmacol Sci. 109:565-572, 2009. A%
Beh

Saito R, Kaneko E, Tanaka Y, Honda K,
Matsuda T, Baba A, Komuro I, Kita S,
Iwamoto T, Takano Y: Involvement of
Na‘/Ca®* exchanger in pentylene
tetrazol—induced convulsion by use of
Na*/Ca®" exchanger knockout mice. Biol
Pharm Bull. 32:1928-1930, 2009. &
H

Furuyama S, Uehara Y, Zhang B, Baba Y,
Abe S, Iwamoto T, Miura S, Saku K:
Genotypic effect of ABCGl gene
promoter—257T>G polymorphism on
coronary artery disease severity in
Japanese men. J Atheroscler Thromb.
16:194-200, 2009. A FHiA

Blaustein MP, Zhang J, Chen L, Song H,
Raina H, Kinsey SP, Izuka M, Iwamoto
T, Kotlikoff MI, Lingrel JB, Philipson
KD, Wier WG, Hamlyn JM: The pump, the
exchanger, and endogenous ouabain:
signaling mechanisms that link salt
retention to hypertension.
Hypertension 53:291-298, 2009. 7 #i
H

Yamada T, Kita S, Lyoda T, Yamamoto S,
Iwamoto T. The role of sodium, calcium,



16.

17.

18.

19.

20.

21.

22.

1

(%

and magnesium transport in the distal
tubule. Med Bull Fukuoka Univ
36:257-262, 2009. #wiH

Yamamoto S, Yamada T, Iyoda T, Kita S,
Iwamoto T: Role of Cl-channels and
transporters in the cardiac cell
volume homeostasis. Med Bull Fukuoka
Univ, 36:243-255, 2009. #wc

FiE M, EXLRFE, ILALE KAR,
INE—RE, IR, EARMEZ: TV R
AT PFEETHL) ET Y T
(Z351F % Na'/Ca™ 2tk (NCX1)
BE. M 32:99-102, 2009. HFHA
Mima M, Kawai C, Paku K, Tomoo K, Tomoo
K, Ishida T, Sugiyama S, Matsumura H,
Kitatani T, Yoshikawa HY, Maki S,
Adachi H, Takano K, Murakami S, Inoue
T, Mori Y, Kita S, Iwamoto T:
Crystallization and preliminary X-ray
crystallographic analysis of
Ca*-free primary Ca?-sensor of
Na*/Ca?" exchanger. Acta Crystallogr
Sect F Struct Biol Cryst Commun
64:1125-1127, 2008.  aif
Uehara Y, Yamada T, Baba Y, Miura S,
Abe S, Kitajima K, Higuchi MA, Iwamoto
T, Saku K: ATP-binding cassette
transporter G4 is highly expressed in
microglia in Alzheimer’ s brain. Brain
Res. 1217:239-246, 2008. #FHA
Kita S, Iyoda T, Iwamoto T:
Cardiovascular Na'/Ca* Exchanger:
Pathophysiologic roles and
therapeutic potentials. Med Bull
Fukuoka Univ. 35:211-218, 2008. #H¢
A

AR, BE4%E, FREHN:
DI R Na'/Ca® ZZ AR ORE S - HERE -
R R B OB R BE R AR B & MESE
38:195-201, 2008. il
EARBEZE: O Na'/Ca® 23 Ha{R (NCX1)
DR IE LR — Bt o R —
TRANSPORTSOME, 6:8-10, 2008. #HedE

=R (Gh4s 1)
B, AARMEZ. Na'/Ca® 52 i
KK EDSDH T AR— RV — A,
% 84 [n| H ARZEPRE S Mk, 2011
F£3H23H

EBRS, WTREE, KT, B2
Kok, L mEE, EAMEZ. BB

Benzyloxyphenyl $5E A YM-244769 D%
B 7 NCX BHERE. 2 40 [B1 H AR
EIEEE e @k, 2011 £ 2 H 4
H

EBRS, WTESRE, KK, 5%
Wb, L mEe, SRR, R

9.

10.

11.

12.

Benzyloxyphenyl #%&E (& YM-244769 D%
LAY NCX FHEVEM. %5 63 [a] H ARSI
SPEFEAS. BN, 2010 4E 11 A 26
H

g math, =204, 1IAE KRR
/NE—R, IR, EARMEZE. TV R
A7 RO €T IcB
% NCX1 ik R OB, 55 38 [ MM
AT T L FLIR, 2010 4 11 A 12
H

MIHET, 5034, FREAH,
INE—RR, KREWHRZ, aXRELE. 7
0 RAZ 7TV Bl OB AR
M I 1T 2 NCX1 s fR D EFNZ DN T,
55 20 [ HATEBRFE 2. FLIR, 2010
F11H11H

MIHET, 5034, FREAH,
TN, NE—R, BAREZE, KER
Wz, v U ATKENLET VICEIT D
TaAL T Yy Bl BEomE B A
TRAEEVE & NCX1 #gik k. &5 52 [a] B A
WhFaRe. A, 201047 H2 H
Kita S, Iyoda T, Yamamoto S, Iwamoto
T. Role of functional coupling between
TRPC3 and NCX1 in sympathetic
vasoconstriction. # 87 [a]l H ARAHE%:
& HF, 20104E5 H 21 H

Kita S, Iyoda T, Yamamoto §,
Adachi—Akahane S, Fukusaki K
Takamatsu H, Sato T, Nakayama H, Du C,
Morimoto S, Arai Y, Iwamoto T.
Cardiac-specific overexpression of
NCX1. 1 mutant induces dilated
cardiomyopathy in mice. XX world
congress of the ISHR. Kyoto, May 14,
2010

Iyoda T, Kita S, Yamamoto S, Komuro I,
Nishiyvama A, Iwamoto T. Na'/Ca?
exchanger and oxidative stress in
aldosterone—induced cardiac
remodeling. XX world congress of the
ISHR. Kyoto, May 13, 2010

W, EERE, PR, KR
A, AEFE, G AEZ. Na'/Ca”
exchangerl (NCX1) @ Ca* binding
domainl (CBD1) D& B2 RO IE K&
O3 NCX1-CBD1 4 @ #E Ak o fk i L.
HARSE 225 130 2. [ il, 2010 47 3
H 30 H

BHEZWNE, FREEN, SRR
AR M b — X AFRETICR T D
TRPC3/NCX1 #:£% R0 &% HAKES
55130 FF2x. [Wil, 201043 7 28 H
BHEZWNE, FRAEN, SARER.
Dominant negative mutation in
phosphatidylinositol 4-phosphate
5-kinase improves cardiac remodeling




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

inmice. 83 [ H AR FRFES. K
P, 201043 H 18 H

FEmth, B0, AR KR,
/NE—R, PR, EARMEZE. The link
between oxidative stress and Na'/Ca®
exchanger in aldosterone—induced
cardiac remodeling. # 83 [m] H AZKFH
T KPR, 2010423 A 17 H
AR L, FARE, REHUA, AN
T, BEFE, aRkEE, KiER,
EREEAT, EBRTE, NE—HK, "
fl—, BTEREEY, HEAESE, REE
Z, NMRE#—. Pericyte recruitment of
the Nex1”™ mouse embryo brain inside
vasculature. 5 83 [F] H ASKF 2RSS
KB, 201043 H 16 H

FEFHE, BEHES, UNES, KK
i, B2, BARMEE, 4 RHE
Roles of Na'/Ca?" exchanger reverse
mode in the regulation of urinary
bladder functions. %5 83 [a] H AZKFHS:
KAES. KPR, 201043 A 16 H
IWFER, AMIET, Wk, &5
P72, JEHBZRF5. Characterization of
YM-244769, a new Na/Ca exchange
blocker on Na/Ca exchange current.
55 83 [l A ASEHL R ES. KPR, 2010
3 HI18H

Kita S, Iyoda T, Adachi—Akahane S,
Nakayama H, Morimoto S, Arai Y,
Iwamoto T. Cardiac-specific
overexpression of NCXI.1-XIP mutant
causes dilated cardiomyopathy in mice.
Biophysical Society 54th Annual
Meeting. San Francisco, Feb 23, 2010
Iyoda T, Kita S, Komuro I, Nishiyama
A, Iwamoto T. Role of Na'/Ca®
exchanger (NCX1) in Aldosterone-—
induced Cardiac Remodeling.
Biophysical Society 54th Annual
Meeting. San Francisco, Feb 23, 2010
P, E2R03F%, hE—RK,
Wk, EAREZE: TV RAT 1 U N
THLIRY 57V 7 BIT 5 Na'/Ca*
ML AR OBE]. 5 32 [BIH AR5y 1-4
WS, MRk, 2009412 A9 H
B4 E, HEREEh, AR, &
ARFEZ: DARRFIEICISIT D NCX1 ik
O Na (KA PERIEEERE O %H]. 55 62 [ H A
SRRV IS, AN, 2009 4E 11 A 27

H

FEHEEN, EF2E, hE—K, Bl
gk, EARKZ: DY ET Y v 7IckE
IR LA b LA BEAIZI T D NCXL OB
%62 [BlH AEBE VRS, B,
2009 4F 11 A 27 A

FEHEEN, FZE, hE—HK, Bl

23.

24.

25.

26.

27.

28.

29.

30.

31.

W%, SARMZ: 7V R2T o ok
DIEKIZE T D Na'/Ca? 2 #iigis AR DO 5.
Rk 21 AR S [ A F v 3
e NI AR—Z— LLIEERE - JiAE
HERE D7 FHEFF & 2 OFG ROBL R, [ IR
2009 4E 11 H 25 H

B, tRmnth, SEARMKEZ: M
B h—X AN I D TRPC3/NCX1 Hh:4%
FOEHE. 5560 [HIPE H AL Y2 (&,
2009411 A6 H

A ARPEZL: Na'/Ca™ 22 HA K O U8 B g R Al 3K
R & L CorREME. AR 7 +—
L AT R AR Y T A B, 2009 4
9H 10H

g math, EL0FE, hE—K, N
W%, SARMZ: 70 RAT o ok
DYETFTY U AZET D Na'/Ca S Hafk D
Bd5.. &5 13 [A] Molecular Cardiovascular
Conference. AtifEiE, 200949 A 4 H
Kita S, Iyoda T, Arai Y, Komuro I, Inoue
R, Kato K, Kiyonaka S, Mori Y, Iwamoto
T: Regulation of arterial tone by
TRPC3/NCX1 coupling. XXXVI
International Congress of Phisiological
Science. Kyoto, July 27, 2009

Kita S, Iyoda T, Adachi—-Akahane S,
Fukusaki K, Takamatsu H, Sato T, Nakaya
H, Du CK, Morimoto S, Arai Y, Iwamoto T:
Cardiac-specific overexpression of
NCX1. 1 mutant induces dilated
cardiomyopathy in mice. XXXVI
International Congress of Phisiological
Science. Kyoto, July 27, 2009

Iyoda T, Kita S, Komuro I, Nishiyama
A, Iwamoto T: Role of NCX1 in
aldosterone—induced cardiac
remodeling. XXXVI International
Congress of Phisiological Science.
Kyoto, July 27, 2009

Kita S, Iyoda T, Iwamoto T: Role of
functional coupling between TRPC3 and
NCX1 in « l-adrenoceptor-mediated
vascular contraction. Satellite
Symposium  of the TUPS 2009.
Post—-Genomic Advances in the
Physiology of Smooth Muscle. Nagoya,
July 25, 2009

Figmath, E2403F%E, NE—K,
Wk, & AKPBEZ : Role of Na'/Ca*
exchanger in aldosterone—induced
cardiac remodeling. % 32 [ELOMFH{RHE
WrgEs. KPR, 200947 H 4 H

B AFEZL: Na'/Ca® MUK DB 25 R Al
HER L Lo M. %2 M
Bimonthly Symposium b AR—H —
VURT LT RT U AR—H—WFZED
BB — T AR —Z — 2R




32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

EL7-RIBE~o®Em — ) . ), 2009
F£6H2H

AR G TFEBY & AT Ca®'
g 16 BB oo i e AR B A fEAT. S 82
o] H ARSEH 22 4E 2 fET, 2009 4F 3
A 16 H
BE0E, R ETh, SR K
AT 7 FINA ) b= 4=V s 5-
F—B LOIEK. 5 82 Bl H ARZEH Y
SES . M, 2009453 H 16 H
WARZEE, KFBEAK, FHEA, @
PRAE, FNEEES, EARREZ:: T o M
W28 5 Na'/Ca® 22 i o (R DR B & B
HE. % 82 [l H AP RFS. fk,
200943 A 16 H

FH L, BF20E, FHEEER,
NE—RL, IR, AARBEZ: TR
27 rFEnE) e ) o BT
% NCX1 OBEE]. %5 82 [A] H A SKPRZ 24
2. Rk, 200943 A 16 H
OV, W, Y s, B EE,
INE—RK, B, fEkiEE: Na'/Ca™
RHUR R~ 7 2281 5 iR A% GE f
NI AN T L/ HIVET 2 U AR
7oA X% —F 0 OFEMHE TN
BI59%. 45 82 [ol H RSB DIFER,
BEE, 2009 4E3 H 18 H

B4 %, g, SRHE, &
APE 7 & i AH NCX1/TRPC3 4%
RO o 1ZHEFHIEEREE S Lo
ElL 5 61 8] H RSP P
k¥, 20084F11 H 28 H

FH AN, BF20E, FHEEER,
INE—RK, PEILRR, EARREZ: 7L RX
FaYRNERTHLBY T 7T
BT 5 Na'/Ca™ Ak RO E. 5
61 Bl H ARIEHEZSVWEHT . KT,
2008 £ 11 H 28 H
Fgmnth, FARMEZ:: LPA AN M
SV A R AL A T S LR R TR L &
EMEREFE 2 L2 7 T UG R
%18 Bl H APEEREEFL 2. T3, 2008
11 A 21 H

EARBEZE. Na/Ca A ib (K o0 fl LR
L L CoRREME : NCX PRLEE R L UON%EE
FTUEBY N LEONTZR. T
AR—H—T— g v in B,
#BIE, 2008 4F 11 A 16 H
B2, R ETh, SRR O
i PIPS - —BIEMESIEIIC L 5008
K DAEOUENR. T AR—H
—U—Z7 gy in @, @&, 2008
F£11H2H

FH L, BF2033E, FHEEER,
INE—RK, PEILRK, EARREZ: 7L RX
Ta R NHERET L0 T U v
VKI5 Na'/Ca? A2 i 2 1K o B 5.

NG UAR—FE—U—27 g v in
. fEh, 20084 11 A 2 A

43. rigminth, SARMEZ: LPA FIA M
SV A R AL R A T D LR IR TR B
TFNAREERE. NI UAR—F—T
— 27 v a w7 in @, &, 2008 4
11H2H

44. B, SARMEZ: SRR R
Az B DR RS SE A/ L7- MAPK >
JFvra R h—7r. AEEEHE LRI
VAR Y T L 2008 HEL, 200849 H 6

H

45. P EIEH, Cui MZ, BARFEZE: LPA #i
WAHET D, B LWIEHREEE Y 7L
{RIESR B AT U T2 i 45 S 09 77 LR IR 1~ %
Bl % 50 [BlH A VIR, 5LAT,
200847 A 3 H

(Z D)
R— L — A
http://www. med. fukuoka—u. ac. jp/pharmaco/i
ndex. html

6. WFFERLRE

(1) Fzefiks
A M7 (IWAMOTO TAKAHIRO)
R KT - B - B
WFFEE &5 : 20300973

(2) WrgE s
Dt M fath (IYODA TAKUYA)
R R - EAE - BhE
WF7EE %5 : 80465715
(H22 : HEEMFTEE)



