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1. Thr1296 U > ER{EIC & 2 #ZEI NO AR B R D&M
RS

XKW, WEWEE, JOKEK, INDSCRE, fERAER,
EBRRY (FINIRF - B - A s )

T2 TN F THRAINO AEE#E (nNOS) @ Ser741,
Ser847 RENZFNHNVEF 2 ¥ FF—F¥]1 (CaM-KID),
CaM-KITIZ & 0 ) B b S i, WS RIcBlE S h
5T e L CEA. SlIEH 7212 Thr1296 V) ~ izt
AnNOS OEERTGEHEHH I b > TV 2 L 2 Wi T 5.
V) Y ERALEIA nNOS (Thrl1296 % Asp (i L 72285
Bl © Thr1296Asp) (ZEFAEMIZI L T NOSHlHMIFEK L,
Z OAIE P FER AR O 1> Tdh 5 NADPH (X
T2 HAEDLT (KmlAT20H5) L5 DTHo72
BN C oM B R IR IS B W TR & BRILEE R
# (kA FER) WLE T TnNOS O Thr1296 Y ~ BEALASE]
22X, MHEHCNOSIHFMEIZMK T L. v v B bE 25
72\ Thr1296Ala 2 544K nNOS ZEHANIE Tld & 0K T it
BRohhdhrorz, EoZ XD, nNOSIZHIFLNT
Thr1296 ® ) ¥ EALIEHi % Z\F, NADPH#&HFE S
52 EIL ) ZOREFEEEZAICHIES N TNDS 2 L2555
Moz, P NOS IZ1E nNOS @ Thr1296 1241243 5 #8
ety v, AvF=viEiiEd, o) YBby 7
VIEnNOSHEE b D LEZ HNS.

2. BHOXF—CBICL2EHREENOBKRERTDY VB
1t 7 IVERES

AKRIER, K %, WEBES, (LSO, M,
ERRY (FNIRF - B - s W)

AT NO A RiEEE (nNOS) I3HIE D ERL D) v gL
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i % 2 ¢, WEIHMIShTwD, SEEZICHE L
720 VEALT I VW, Serldl2 & &, AT NFTIC

[{5€ L72nNOS D) it 7+ )V (Ser741, Ser847,
Thr1296, Serl412) %Y ¥ ERALEALRERRER PRI TR
M L7z THET 5. In vitro & nNOSZHH L TW5L T
TEARIRIER: 2208 (GH3MIBL) 128172 7 T=A Ml
WL BHTITBWT, Ser74liZ A NVET2) v FF—E1
(CaM-KI), Ser8471% CaM-KII, Akt, Thr1296 % CaM-
KII, A¥F—¥, CFJF—+, Serld412iZCaM-KII, A F
F—¥, AktIZ& o> TENZENY) Y EALIEHi% 2 )72, 0
12, Ser847') YHft 7 Vi TRH (thyrotropin-releas-
ing hormone) £ EGF ¥ ZF VO THRICH B I LD
572 TRHY ZFNVEHNVEF 2 Y HEH] (Calmida-
zolium) T¥ ¥ ¥V &N, EGF ¥ 2 F Vid MEK FHEH]
(PD98059) CHIffll 7z, WEVER MEKT & AR 34w T
Ser84713 Y Y AL ENTWw7z2%, MEK # &0 NI T O
¥ 7+ V5F (ERK, MAPKAP-K1) O30 M5 13
oz, LEoZ LX), nNOSOBHD) YAty 7
WITBEE DY) Y EBALREEIC X - GRIRICHIEZ 2 TB
D, Ser847V YW LY ' FIVIEMAP ¥+ —E€ 3 7 F i
Lo THiEP TR S T 2 e D 5.

3. 4—IVEERSUSIES v MIH T 5 NADPH 7+

X4 —EORBRICKT MBI LEIRS DR

ko, BEIREIC, HHEEA, ANUER (FITRS

[ 250 B AL B B AR P4

SEAEORFFE & 0 iR MRS & S IE & OBEUR ST

ét#,@ﬁ@?# 5 ITLE 2 i i i % A2 5 2 B 12D
TIEAHLR DLV, ZF2THRAE Y — VAR S



v b (DST v M) IHBALAIN-TEF VY AT V28
5L, ZoRRIIOVTHE L. 4t 8%
NaCl) #5.272DS 5 v bTid, MED LA, Rb&RAYE
Pt m OB e & B ICEILA PLADIY—H—TH 5 8-
isoprostane, EEELAE DR PHEME AN L 72, B
BT, EMEREEERETH S NADPHA F 2 57—
YO¥ 7= v b gp9lphox, p47phox ® mRNA B L &
HE L~V TORIAHIML, NADPH 4 % ¥ ¥ —¥iftk
L LEHALTWA DSTY PIEN-TEF VY ATA V&
Hgzk, BEKRAWNICEZIMED LR, RPE&EAYE, &
isoprostane, 8 LA HEM = O BN EIH S i,
NADPH # ¥ ¥ ¥ — ¥ Otk B L OV Blm o8 & #iifil <
N7z, E512, N-TEF VI A5 4 V%513 DS & IMFE 5
v DTIAIHE IR Y ERFH VB, LRLVEKT X4,
T BRI & 2 B BRI SO 0 TTHE & iR B O 3,
g9 L ICYE L. TSR IE, BILA ML AN
DSHIME T v MIBT 2k EOERICHD > T
CEERLTBY, N-7EF VY A5 4 ~IZNADPH +
Fy—YORHBMEZWH L, WHEBEOEAZIZ 2
TEIEY, HiEB L OMEOREZBRL TV bOL
Zibha.

4. BHMEIROEBMHMEFEHEECH(TINO &
EDHF NE &

IR, BRHECRL, JENERS, BB, 15
ZE ORARKARY, AWRERE, REMHE, ERRE, T
2, WOKEERRE, BB SE T (R IILRFE R E R
2 IR &R BE S R AR B I FERE & A 7 A6 B A B
SRR SR Bk RE 2 B E7)

o
UNMIEER TUEZ DM BNARALE L 72 M5 3R S 25 (A4
5.

Hi

T MEBRRICK T 5, 7HEFvaY) v (ACh) ol
BIIREHIIBWT, —WRILEHR (NO) & NEARS
ST (EDHF) OB AR T b L, i eE
T e HET L 7.

Jis

Wistar Kyoto (WKY) J v b (1238 OFAZEHHkEE
LIRS 75525 b % CCD MRS EE TRz L7z, cy-
clooxygenase O, ACh#5G-H (n=55), NOAK
FHEFH] (L-NAME) o#45-%12 ACh & #45-L7=# (n
48), NO A E%#] & EDHF FHEA] (TEA) O#5-%12
ACh %5 L728 (n=42) Z50), ThEhmEED
EACMAEPEREE 2 e L7z,

T O

MBNR (<1004m) Tid AChlZ & % NO & EDHF %4
L2 M EER1310.8% Th - 7245, NO MERIZIE
6.8%, NO & EDHF Olj i % B L 72 FF 1213 1.0 %~ LK
T L7 M4 £100 ~ 200 £ m O /NEYIR T ACh 51
6.0%, NORLER24%, NO & EDHF [HER:Z 0.7 %,
1ML £ 200 ~ 300 u m D/NEFIR Tl ACh 6 5:K52.1% Tdh
5 727% NOMHERIZIZ01%UTE%RD, X5IZEDHF
ZHELCOAR S e h o7z, MIEHIR (<100 2 m)
T, ACh# 5K oOEFEIX4.7%, NOMER34%,
NO & EDHF FHER 01 % T & e > 7. /MR (100 um
~300um) Ti¥, ACh#512 & Z MBI R S e h
>72.

i

S/ INIG B iR BE -~ NO & EDHF ® [ 5-13, #E)
Ik CI1X EDHF B4, 14 £ 100 ~ 200 u m O /NI Tl
NO BN 2 M PEEEAS W S5 5 75, A% 200 ~ 300 4 m
O/NFIIRTIENO I & 2 MEIRO ADBIE Sz, —H,
IR CTIMIER (<100 um) O &2 EDHF B 720 1 55
RS SNz, EX Y, mEEICB YT, EDHF
B EIR (<100 £m) 12X LT, NOE/RER (> 100
pm) VIR LT 2 B ZER TR R 2 Hv, ANERIR O 12
FHEIZEDHF, NO & 3ICH5 LAanFEIRE N,

5. Real-time Extracellular pH and pCO. Monitoring of
Excised Rabbit Aorta with Microsensor System Based
on lon-sensitive Field Effect Transistor

Atsushi Fujita, Satoshi Mohri, Michihiro Nakamura,
Noriko Goda, Juichiro Shimizu, Takehiro Miyasaka, and
Fumihiko Kajiya (Department of Cardiovascular Physiolo-
gy, Okayama University Graduate School Medicine and
Dentistry)

Background : Cellular activities such as mitochondrial
respiration produce metabolic products of acids or alka-
lines, e.g. CO,, lactate, and bicarbonate. To maintain an ap-
propriate intracellular environment, pH is regulated by
several acid-extruding membrane mechanisms, Na'/H"
exchanger, CI'/HCO; exchanger, and Na'/HCO; co-trans-
porter of endothelium. HCO; plays important role in reg-
ulating the intracellular pH and therefore simultaneous
monitoring of extracellular pH and pCO, of excised ves-
sels leads to understand how these vessels work to keep
homeostasis. However, no study has done because of the
difficulty in the precise and real-time measurements of a

small quantity of solution. Therefore, we developed pH
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microsensor system based on ion-sensitive field effect
transistor (ISFET) which can detect pH and pCO,
changes in less than 1 microL solution and evaluated the
metabolism in the immediate vicinity of endothelial cells
of excised rabbit aorta.

Materials and Methods : The dimension of ISFET sen-
sor was 0.45 mm width x 0.18 mm thickness x 5.5 mm
length. Two sensors were placed at the center of excised
rabbit aorta, one was for pH measurement and the other
was covered with CO, permeable silicon tube for pCO,
measurement. We used Tyrode solution buffered with
sodium bicarbonate (D-glucose : 15 mM, NaCl : 140 mM,
KCI: 5 mM, MgCl, : 0.9 mM, HEPES : 0.1 mM, pH 7.4)
which was much more sensitive to pH change than blood.
After continuous circulation of this solution, we stopped
the solution and then monitored the time course of pH
and pCO, changes for 10 minutes.

Results : pH and pCO, were changed monotonically and
got saturated at 10 minutes. Changes of pCO, at 10 min-
utes were significantly larger than that of pH (-0.76 + 0.10
and —0.93 + 0.09 respectively, n=5, p<0.05).

Conclusion : We firstly succeeded in real-time and si-
multaneous pH and pCO, monitoring of excised rabbit
aorta. Larger change in pCO, compared to pH suggested
secretion of alkaline, which should be HCO;". Using chem-
ical equilibrium of CO,, lactate, and bicarbonate, we found
that the amount of bicarbonate ion secretion was ~one-
third of CO, production. This technique will be a powerful
tool for evaluating metabolic state of excised tissues

and/or cultured cells.

6. IME7&# O sphingosylphosphorylcholine (SPC)
REHICHT3aL27O0-ILELVES 7 FOB50#%
&

O, BSRAMR, AR OB B’ IGE
B, RR 3R CINEORFESIBE SR 25 H R
Bl A AR B, 2 LTRSS e R S ZE R
ISHELY% 79 7 VIEHEES#EE 725 Vil
I 2)

Rho ¥ —+¥ (ROK) %A L72IMEFHHOH NV~
L IRRAEPE I, A O SR G T & 2 A5 05k g
AFCRLNEE R T, Relk, TOROKEEKO L
#i7¥ & LT sphingosylphosphorylcholine (SPC) # [fl &
L, BIZSPCESrc 773 —Fua¥ ¥+ —+¥ (Src-
TKs) OiEtit% 4 LT, ROK ZiEM b3 252 Rt L

166 ©@B4%£s Vol. 67, No. 4 2005

CTE72. —F, BaLAFu—VIdEE, &b
WDV ALY 7725 —Thhb. £IZT, FHFEA1E, SPC
W& AMAEDORFEIMICBIS, IVATE-VEBIUZ
NICEGE RN AL Y THDET 7 FOBRENIOWTHE L
7. E FBIXOE L AT O — VAR X 0 S
MR 5 % 72 0 EER T, iR T L AT o — Vi
Ji£ & SPC RUSHEIZIEDAMBI & 7R L, SR ML {3338 < it
PRI VAT E— ViEIMKT T 5 & T o SPC
FOBPED WA L7z, 7z, & # % B-cyclodextrin
(B-cdx) TUHL CTIMEMMETOIT L AT 0 — )L % R IR
S35 &, SPCRIUSHEIZH A L7z, B3804 i
AEIZBWT, SPCIZSre-TKsD12TH 5 fyn BL
ROK DA~ EI ZFHFH L7z, BT 7 bofgEs L
TRAERATHLANE) V1R S 7 2 E#d 53l
FHEFEY T2y +B (CT-B) ZHWTHEHT 2L, fyn
BLXOROKIZSPCHIBICL VEET 7 ABEHILTW5 L
FZON7z, W, B-edsWEIC X VBT 7 M AHE S,
SPCHll#1Z & % fyn 3 X O'ROK DAL~ DB B 37 2
L7z, BLE XY, 5P o SPC/Sre-TKs/ROK &I
B ANy DRI O Y 7 F MEEICT L AT H
—VBLOWES 7 NAEETH 5 FHHRIE SNz,

7. BHNEBIRFICH 5 h 2B OIAHEDRE

®|OA, mARET, HE M, BINES (REKRFR
FEERE S RFTER)

BRI EEN R OTEBRIL A IS T 2 W R oMfRIC B W, %
B g it (CO) B & UV i 28 I8 i % 1% B
(CSNA) ZFEREFELE VI MEIEIZ V. X o TSN
O T, BT A3 ZMWT, CO, CSNA, A%
(HR) B X UBIRIE (AP) ZFékL, HMEEIRED.C
TSRS % b NS BT o L < & 2 7z,
COZMEB MM 25 HR oWtk -> TH 2, ZOH%HR
O TBASN2b 00, EBZ L TRV L)L % iR
L7z, —7J7, CSNA b #E)% 8 L CRWWITEN L ~L & HEkE
LCwiz, INHOMRED, BB LELRCOL, B
WINIZ HR OB & 5 T, 208G OIGET 25880n L
— L ERA T 2 L THRET STV 2 EATRIE S h
72. 72, CSNA OHMZZEN S DIBEI G T 52 &
RSN, S5, b MEEDICAS LS CO,
HRB I AP ZLFL, BWERFOT— 5 & IBHE L
7z.

8. MRHREEICH Y 2 EBHDHR
IREA T, RIS, RAREhe®, mEmE, L
! IR EERIR Y. - AR, P IR SRR AL RS - IR



PG L)

AWFZETIE, Dahl &2 T v Mg, BIREIHMLY A
27775 —"TdAEIITEand/or i3 L AT T — VIAE
ALY FRESE D LB, BEERE AT 5 S
LX), MEENERERIZED X ) B0 D 5 0HHRD
ZEERHME L.

(EBHE) BmcEHEAEE SHMBAHEYS 272, H
K2 37 ClARICT, 1M H, 5H 73, 8HMH»
swimming exercise % B L72. F@E CHA AL IREE 2 51X
7%, 8 HOKRBYIR—E BIIRSIL I 517 2 N EZ A
@ NO JEA R & superoxide JEA 1 % L — FEAMEE THBIL
L7

GRS IER AR, WAEMARE I, HEHAMICLD
REDOHIMZIZEACIT D > 725, $10% -7z, &
AR O M, EHEM 28 B I 3IEw AL FWigET
B o727, A E B IR AT AR A L RO
MEZR L7z, IEFER, SAaEmaie i, Ko
AR a L AT a— LY AA TIFRIC IR 2 % %
ok [#FEILAFu—)] L EbhsHDLIEH15
~20% b5 U7, F72, ZoRNNEmENICIRECHIC
WErLG 25 M) 7)1 P40 ~70%BA L7z,
MIVAT = VEROWRSY 37 BRI LR 72,

ok, EEAMNE, BYosEIREE, BIREE
ALEIHI D J5 AT B3R5 - 72, M5 N R b o
NO K UF superoxide A2 DOWT, BIRMIALIF B0 &
FEUF I T HBMGET L 720 T3 5.

9. 1BMRX%E A /- BEEPIERIREE DA DL &,

S5HT4 SRFFIHED BEPIERERE CX T 2 B DO#%KET
wINER, MERT, BARES MBmE, M %
B2, KL%, W RIES, FROB, LWz O
IR R - AR, 2 INIGFEEREFRS - WAk (&l - H
Wakh), CIRESRFEE - BGBHAH

N F THEETDH - 72 BB O REFERE O FHIiAS, &
W, B MIBWT, NEAYy FEHWTRALONS X9
W2 o7z, LarL, EWRIEOKEEZ SICERrE 2 wE
WEBIZBWTIE, HEMETEREOMIZIZE A LTTh
nCwiw, 4, NaZxsy b2HOWTEBRTOAL XD
I R AR e 2 BRI L, Zhusxts A 5-HT, & ARHIH
3 mosapride D FEIZ DWW THRGET L 7.

ATy — VRN T, BEEBICEAS ) EE, Bk
e BHER, BIOTfBICT+—A N T VAV 2—
PR, 10 B EoEE %, ST THER
Biiodz. BAHIEL) BHEMEICR) S E T —T
ERiIAL, NURAY Y MRS EETERETALL. E

Tt 2mmHg 32 OBRERINITIC X 2 B WP o T2
BA4R % ¥iat L, mosapride & placebo $¢5- T IL#L % 17 -
7o EBIUC, FEEEMURE + 2mmHg T o & MR B3
AT, BERISTT 220 E b i Lz, FENC,
HARER L HHIESS, B X O RGoEB % i L.

Z Ok E, mosapride (2mg/kg) &, HHiELE T
Tl O BBy & F W TUAE S &, BRI O E) 2 BRI T
sz, oL, EBESEMTICBI 2 EHEMEA RIS L
TRBMERRZ KIS, HBMEICB T 2 AR
LS hholz. TDZ LI, mosapride 28 HHEH %
AT 2 DD, HMEOMREEIZREMFET S I L 2R T
Wh, BYEA RIIBIF AT RSy RV, #%
W2 X B LER R L OO —2 L LTHHTH %
LEbhs.

10. FRHFEARVCBEREL TR & EERHFICRIEF

-7

KWWEZ, F LT, HEHTE, AR, kA
wee, aRRBEE Y CINGERRS: - AR, IR R 5 fidlk
KF - INEY F—=2a v28)

L METE AR A SRR T % &, WET R (swallow-
ing reflex) @ % \IZWHEEAS ST (gag reflex) 2538 E 5.
Z OBGUE, EMETE AR AYIE RIS O kM 2 A L C,
e R 72 GRS S R & R L C v B T 2 R
LCTWwab. 4, NS & IHEH O ) B2 1CidEn
£ END G5 5 D MGE L.

FEX, 9~ 12H45DOBRNSD I v k2 v, AT
TTio. HEIMBLY 2OV —22HAL, Hof
BACHE) BNEL B & itsk Lz, EMRBEARE & RO
20 M odHAE (1~ 10V, 10~20Hz) L, T4
S OMHEE B % 3558 U7z, S-S, BRI, MR L D
B EZLERL, SRAtOREL L.

HoMBRIZX Y, TS0 mEBs X O % s = 1 B
BNz TR RE D LIz L se5 L, T
B Il B3 S, WWEESCHASIBL L 7. fignkAl T d
LTRENVT 4~ (01mg/kg) OFGRE, W N X
RSN, ZOHRIHI SN TH - 7.

P Eo#ERE LY, (1) 2o oRomEimsonn, (2)
IPUAHING & 2 M b R o L5, (3) HErk#IHk
HAZ & BB OB 2 & OB DY, T KA S
GO ) B2 STV D T EARB S N7z,
FINOORIE, b MIBIT BT R & IR o
IR GSHS, 2004) &—FTHbDTHo7.
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1. v MBI 2BHERKBGESOREREICELS
EE

&M, BREBHA T, KIWNET, WHEZ OBk
AR BRI

[EY] Tracer # V7= MKk RFZEIZE D, v b
T, EEMREP ORI R R 2 R L, T
FHOZNEIRGEOEMPFTETEXR LWL EEbh
T, BT v b OFEERRAEGRE % 5O TS
% & ARG « IR AR Sz, 2h b ofFRI,
Z v b TIREREMFE T ORI EARFEAS, PR O K DG
WG LTWRWREEERIET 20T, ThaEHEiL, X
DREREBZOTHET 5.

(k] %8BIz, 7o —2 (60mg/kg, iv.) &%
VIV E Y = (16mg/kg, iv.) 12X 2 FREE T I H RN
R CR% L7259 > b (280-350g) TBIZ ol FAT
KW & O W & NV — i TRER L 7. PEHE B ISR
BNV — X MR ENIIMEOBESRBMIC I D FEEL
7z.

[#24] 1) ACME o B SHRIS TR O MR,
AT B R R (S HEIUAE 2 A L7228, R o0 EE)
P 5 2 L h oz, 2) FETBER A R v L) b 14
W&, FATRNG OWHG ARG L 7281258 - 7275, il
ARG 2SS S 7z, 3) BRAEAE L R o )
FOT X 20 &0, SR I ST AEE O IR X 0,
Bl S hi.

[#am] cno o, PHEREORBRES) S, #Em
PRI XD HE 3 X OVREEERR T 2 20 T A TR &R
B3 5.

=

12. BES,PSEFHICHAE2FLFB I AP ER
BtREIC RITF T o

WEAET, BN, EWE, LR, SIEE
', HRHEEN (HEEBRFERFEREANVANAL L TV
ARRFEHB, WA AEBE S, EBRFERFBEANV AN A
T A T ARFIEES, IRBRARE S E)
FEOFKREGEN DI OV TIE, “E—=Y 7))V b
R LV ABARIBENZ F L L HEREIN TS,
Ferd, AN O OERRBAAGEOFE - SLIEEE
[l EEE20hE)PIIonT, 7 A2 THE L7,
FERBIW I Std ¢ ddY ¥ R 24 VEx v, A
k14 HH) X0 FRBIOKRTIA A X2 lrd s
T, ML LRVI Y PO VRO IFEICHH L. <
T AR (EHR61IHHE), TNZENORITOWT cross-
maze i % H\ 728 Eix 8 HMAT - /2. Z oK%
WL, KRMEE, Wh, WE, Ao 43658 L,
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Jis R AR 22K T (BDNF) #H % ELISAEICE - T
E L7,

ALELRITREIIC D W CId, 3TEMICZAIRED b
oo T =IOV TIE, FEFEa Y bu—LEOR
WCAEBAIRDOON o720 00, 874 7 4 ZHIE,
HRBEBIPa Y Pu— U BHICH LTHRICE L, K74
bAZXRBC L B5%E - RWREOK 2RI N
BDNF &, KMEECTIIEEHEIFTAL P ALY
BRI o 72015 L, /MR TIEEERIEAT7A A
AWEIVAZICRE P72, TNHEDOT ENLTTAICBW
Th, WAEMDSOTHEAS, FEERICREEZ LITT S
EBRHLENZ R olz, TORAHZZALIZDOWT, BDNF
L OGS EO, BN TH L.

13. HSP70 &%l geranylgeranylacetone |3 HiER I &
% REMEEERD Y /N> K& HIFIT 5

AR, fAfe =2, SJpgia’, JeRfse', mAE
TOBE R, ORBTE REHEA (R KSR
NV ZNA FH A T2 ARG A A B, SRR
FRFBEANN ANA F A T2 ARFFER A b L AR
SrF, SRS SCHIRY)

MElRZ 4D 2 & (BIR) &, TMPICRR4 2 BOs % 5] &k
L, 2oL, BIROY N Y FIMNEHEST 5.
Heat Shock Protein (HSP) ®%3ld, WilRIZ X > T
FZFAHIEPREEINTVS, 2, IR X % HSP
DOFEBHINE, WIS T 22 RS2 2 LA
EHOIEBRTHO IR >Twh, 22 THhAE, WK
WA BIEIR - B X 48 L ORI s tEicow T,
HSP70 #%3E#)Cd % geranylgeranylacetone (GGA) O
Bk a21b%E, 9y bEHWTBIZL:.

8-10 M > Wistar RHEMET v T+ & GGA ¥ 5-H & %]
T, GGARGHEIZIE5% T 87 TAICRE L
GGA % 600mg/kg %, MR ICIIMEDOS5%T 7T T
L B R L7z, Wi - BRI - R & ke iy 125
BN, 5052 H% B\ TR OWIRE it L 72.
Wil f2 1 H Rtk % Mkbe L72%, 20 WL HSP70
mRNA O3 &% RT-PCREEICL Y ER L7

WiREE D, BRI &R RN %2 /R L7z, REM
ROBWIMIEGCATH B W THREICHH S T,
NREM REHR OB AN TERNIC D o 72, 72, Wil
ORI EADPGCABICB W THZEICHH S hTw.
HSP70 mRNA 58L&, MEIZHB W TOHRGCGARED I
VABIIHML Twiz. GGA, 5\ IZHSP701x REM
MEIRD VY N7 ¥ FHRIZEHD > T D EATRIEB I NIz,



14, XENEEMRFHESHAERTES AT LDOKX
et B Bt SR BN R SR\ DE A

JEHEKE !, PHEEE ', SEIIEA? (B SEE 2EE
HE - PR, B A T LA R L)
2131020 7 Fro BN %, BB K2 EAREE
TN, BB Z N2 NBR % AE 1 msec TRIEREE
BT DYATAEMBLCE . WEMEZEOHFEL LT
Ay 7=v-a—F=rRoaFEr e, tERICNE
T BT AT YT T RGFEICH KRB OGS
B2 L 72WOEHE Y 27 A Tld, 34173450~ MY
I AT VAMT + M ¥ A F—FEZHhEme L, MAI
BT LY AT AIBWT, BWFEYTFVEYTNIA A
= FF4 A7 ICHEALHFREZHNEZ LT, AW
1000 # AL FLERT 2 Z E IR L T B

COYATAEA VE T D RIROMEEIGE) O ik H
T 5720120, REMEZEaErERomFe L, ok
FREFERENRO L DIELT LU H 5. hE
TlE, Ya v MEEZIY R S LR WD, VR
7 5 D SN AT FEE O FHE ORI IHI L TEET
ZEFHBENTWS., —7, BEMOFNETIE, BE
PEZALHIR D ¥ 7 F )V A5 FORIREE D 0.1 2 FEEE & Mied T
INE Wz, SEHONEREDZEALA, WE S 7 F VDR
Az B8V, 001%4+ =% =T ThsbI LIPLET
H5H. LaL, BERCKMEMEOFEFEEE Hv,
ufy-7y7x%y3y7%%ﬁabtvx%Af&
AL E D 7 SN LA 52 DICLE LRI S 2/
ZENRMRAE oI T2, FRI VS UTREDT—2
BEZ WG, W5 SORERDETHWS Z L
TEhdol. 22T, Hxid, BFERIIVFALYR
ZIAL, BEGONGEI SIS 4 4+ — P& v
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17. Regulation of Calpain-dependent cleavages of
Amphiphysin |

Yu-Mei Wu, Kazuhito Tomizawa, Fan-Yan Wei,
Masayuki Matsushita, Yun-Fei Lu, Hideki Matsui (Depart-
ment of physiology, Graduate school of Medicine and Den-
tistry, Okayama University, Okayama, Japan)

Amphiphysin I, a member of the BAR (Bin-Am-
phiphysin-Rvsp) protein super family, plays a key role in
clathrin-mediated endocytosis of synaptic vesicles. Am-
phiphysin I mediates invagination and fission of synaptic
vesicles in cooperation with Dynamin. We have shown
that the function of Amphiphysin I is regulated by Cdk5-
and calcineurin-dependent phosphorylation and dephos-
phorylation. Cdk5-dependent phosphorylation of the pro-
tein inhibits the association with the binding proteins
such as f-adaptin. In the present study, we found that
Amphiphysin I was cleaved to three fragments by treat-
ment with high KCI (80 mM) in the mouse hippocampus
slices. The cleavages were inhibited by treatment with
ALLM, a potent calpain inhibitor. The high K* stimulation
also induced the cleavage of a-spectrin, a physiological
substrate of calpain. Treatment with FK506, a potent cal-
cineurin inhibitor, increased the extent of the KCl-in-
duced cleavages of Amphiphysin I in the hippocampal
slices. In contrast, treatment with roscovitine, a Cdk5 in-
hibitor, inhibited the cleavages. These results suggest
that Amphiphysin I may be a substrate of calpain in
presynaptic terminals and the cleavages may be regulat-

ed by the phosphorylation states.
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23. The role of cell cycle regulated proteins (Skp2,
p27kip1, p19ink4d, PTEN) during development of audito-
ry system

Youyi Dong' Li Sui', Fuminori Yamaguchi', Yasuo
Watanabe', Naoya Hatano', Tsuyoshi Endo®, Takayuki
Nakagawa®, Juichi Ito’, Masaaki Tokuda' (‘Department of
Cell Physiology, Faculty of Medicine, Kagawa University,
“Department of Otolaryngology-Head and Neck Surgery,
Kyoto University School of Medicine)
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The cell cycle is strictly regulated during development
of organ of Corti to produce the correct number of senso-
ry hair cells and supporting cells which are required for
inner ear hearing function. Recent studies suggested that
p27kipl and p19ink4d, the cell cycle inhibitors, may play
an important role in arresting the cell cycle of the senso-
ry progenitor cells during development of auditory sys-
tem. The F-box protein, Skp2 can positively regulate the
G1-S transition by controlling the stability of several G1
regulators including p27kipl. PTEN, another tumor sup-
pressor, can regulate the ubiquitin-dependent degrada-
tion of p27kipl through the ubiquitin E3 ligase Skp2.
Therefore, we set our aim to investigate the possible role
of cell cycle regulated proteins, Skp2, p27kipl, p19ink4d
and PTEN, during development of auditory system in
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mice by using immunofluorescence, Western bolt and RT-
PCR techniques. The results showed that expression of
Skp2 in auditory epithelia and neurons occurs at an early
stage of development. During differentiation processes,
the onset of p27kipl, pl19ink4d expression was observed
together with the down-regulation of Skp2 expression in
auditory epithelia. PTEN begins to be expressed in the
hair cells from inner to outer and from basal to apical ac-
cording to a spatial-temporal gradient which is closely as-
sociated with Myosin VIIa expression (the hair cell differ-
entiation marker). These findings suggest that cell cycle
regulated proteins, Skp2, p27kipl, p19ink4d and PTEN
may play an important role in regulating the cell prolifer-
ation and differentiation during development of auditory

system.



