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4. Dynamic carotid baroreflex characteristics are unaf-
fected by the electrical stimulation of aortic baroreceptors

OM. ]J. Turner, S.Shimizu, T.Kawada, M. Sugimachi

(Department of Cardiovascular Dynamics, National Cere-
bral and Cardiovascular Center)

The electrical activation of the arterial baroreflex has
been shown to effectively induce a long-term reduction in
arterial pressure in resistant-hypertensive patients. How-
ever, the chronic stimulation of baroreceptors may restrict
the normal short-term regulation of arterial pressure by
the arterial baroreflex. We investigated the dynamic char-
acteristics of the open-loop carotid baroreflex while simul-
taneously stimulating (2Hz and 10V) baroreceptors in the
left aortic depressor nerve in anesthetized Wistar-Kyoto
rats (n=6). The slope between a modulation frequency of
0.1 and 1Hz and gain at 1Hz of the neural arc transfer func-

tion were not significantly different between the control
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and stimulation conditions (slope: 5.37 +0.61dB/decade vs.
5.11+0.69dB/decade, P=0.33; gain: 4.84 +0.55au/mmHg
vs. 467 =042au/mmHg, P=0.64). We can conclude from
these data that the normal short-term carotid baroreflex
regulation of arterial pressure is unaffected by electrical

stimulation of aortic baroreceptors.
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Cell Physiol, *Dept of Bio-Ionomics, Kyoto Pref Univ of
Med, *Japan Inst for Food Education & Health, St Agnes’
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Insulin is known to stimulate epithelial Na* channel-
mediated Na* reabsorption, however the insulin action on
the Cl” secretion is not fully understood. In the present
study, we evaluated the insulin action on Na*-K*-2Cl~ co-
transporter (NKCC) -mediated Cl~ secretion in renal epi-
thelial A6 cells. Insulin treatment significantly enhanced
the forskolin-stimulated Cl~ secretion with an increase in
apical C1~ conductance by upregulating mRNA expression
of both NKCC and CFTR CI~ channel, although insulin
treatment alone without application of forskolin had no ef-
fect on the basal Cl™ secretion or apical Cl~ conductance.
We next elucidated a role of PI3K on the insulin action by
using a specific PI3K inhibitor, LY294002, because PI3K is
known to be a major signal molecule in the downstream-
pathway of insulin. Inhibition of PI3K reduced the Cl~ se-
cretion by suppressing mRNA expression of NKCC,
whereas insulin still had a stimulatory action on mRNA ex-
pression of CFTR even in the presence of LY294002. On
the other hand, we found that PD98059 (a MEK inhibitor)
further enhanced the insulin-stimulated CFTR mRNA ex-
pression and the Cl~ secretion in forskolin-treated A6 cells
and that insulin induced slight, transient activation fol-
lowed by significant, stable inactivation of ERK. These ob-
servations suggest that insulin enhances forskolin-
stimulated Cl~ secretion through transcriptional regula-
tion of NKCC and CFTR CI~ channel via PI3K activation

and ERK inactivation in renal epithelial A6 cells.
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RIGHEOZEIIFED SN h o 72h, SR OFLEERDNGEER
SCHWSN/DCP-LA ¥ =% v b TH 5 PKCellBWw
T, W OWEEC 2 R OWEMAL O Z 2B S /e,
MF bW - PENICIEEH—Th 5720, PKCeif
HALBRBRIIBNT, £/ b=V ukiEs 8T 228
KRR DAFAEDS, B 72 R S EIRAS - 72,

20. EAFNAE RGBS E ik DCP-LA ) PKCe EIRMVE M
1Li#48
OHM M, BE¥RE, HPPA?, fgme' (K
i PR B} R A A B R A AR I AR M, 2 SR PR K IR
RIS )

TNINA =% EXJER &5 % AR BZ ETRECH
ARENT 260 TAZBZ, AFELBINMO—&E /2L >T0D
Lo L, RIEZICHRREFRER FHEIECONBUIRTDH
5. DAENCE 2 IR IC X 2 & 87 B Bk
3% PKC OIHHALIC X b, FANBEREICHE ISR T 5 8
BUHMRERE=aF T e F V3 L OZHERRIE
FHERES N, WEOY F I RAEESRMICHBsShZ L
R L7 O L2 S A BAIRIREO AR A O
Bl E LTHZ ON7AS, BEIHERR AREA TN
ETDWICHMEINTLE ) ODBENTH -7, 22T,
AR T b G A ARG Y 2 R $ ) — VEEBE K DCP-
LA %A% L7z, DCP-LA (&R H 2 B:A912 PKCe %
WAL 5 2 L3572 PKCIZFVE— VI Y A5 —
77— (PMA) XD iHEHELSI NS 25, MIEATIX
M2 SHaBi~o s 5 v 2u4r —¥ 3 23 PKC ik
LoFEEL S NTwb, NEMICENES >~ 7327 B mRuby
Z @4 S8 7: PKCe % PC12 Ml IZ3 A LT PMA KUY,
DCP-LAMBIZ L B v S v Aar—ya v B L. #
D #%F mRuby-PKCe 12 PMA 12 & W A~ » 5 > 2
Oy —3a yPEEEnkd, DCP-LAWCXA IS A0
r—3a VBB EIN o7 2D kL, PKCe DiftE
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b b2 —yaryBhTLb—&T5bIITIE%R
WZ EAURIBE N

21. 2704 NEBHMEBREDKRERFICH (TS Plasmi-
nogen activator inhibitor-1 D&

OEﬁﬁ%‘«T SEZ !, REENY, BHEEE, BE

, MR R (R R I A AR RE S A, SR

&ki@iﬁ)

yyvaanFas F (GC) ZZDRIEHE & L TEHIRE
EHERTHIEDBASNTWAEDS, ZOHM B RN
Th 5. KL T, GC HF512HE ) BIEIHIC BT A
& ¥ Plasminogen activator inhibitor-1 (PAI-1) ® % %
PAL s TR~ 7 A% W CRET L7z, AR~
A D GC 58 Tld, PALL ONEIELCOFIE LI
WEDNT T RSB L CERICHNLZ. 28
CT AN B & OSHER =R IRAT OF5 R, BER <~ 2 Tld GC
BEICEVREDOBEELETVAY 7+ A7 7 5 —EHMH
BB E RO DY, PALL EIETFRIE<Y Y AT
EINOPERICEEE L. T2 BERY ZTHED S
N7z GCHKEITE B KRFITHBIT 2 7K F— ¥ Z Mg 8 m
A PALL BZFRIBIC K D FREICEH S 7z & 512
R PALLALERC X U M~ 7 2 H1 sk w03 285 3L 1o B
WCT R M=V AFEPED LN, TRHOHRLY,
GC %512 & B IRIiMAL T O PAL BEA: - b B8,
FHFMEOT R P = ZAFEEN L TERBLEFET S
LRI ENT.

22. XULFFREEEIIN7IZ& DA cAMP 32
EOHRE

O EHIAT !, s, & T ° Y k', K&
D (RORERAR, RKAEM, THARHEAR, AKX
P A 2

F4 27 v 27 AMP (cAMP) 1, Mifap CHEHZEEH
ATV F Ay V=L LTRLMSONG, —J5iTHl
WA VIRIET D, ML D IEE cAMP (134 B2 12
BIGMEERFD. BAIZINFT T, w7 ABHIBIZB W T
BIHD Gs & ¥ /37 RS HARD) Y FAINZE S
AL L, SHART & IR RMN R IEE cAMP 8855276 ) g
FEMEL & 232, BuoREy 7+
WELTHcAMP ZFHT 5. ZDIEE cAMP & HLJK
CAMP R ED L) IZXKBENLDTHAH . FAL, X
7 LdF FEEATY 2R 8 v o7 WM TR L 7.
Z OBELHNE cAMP &% F ¥ A )V & AR O cAMP # 4 fE
Fbo5E, YIab—va IlI)RBINS. FO
¢cDNAZ27u—=v2L, Vy7x25—Y¥Zaag LR
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RE R L, SO cAMP OFFTE FICFEBA RS F T A
fRNT 24T > 72, cAMP DG & 87 LA LD 2
MICHEET2FERTAPRAELB AV F R
(BRET) 2BlZ &N, cAMPREICX > TR B /85—
DREEHRDITRBENT. LoT, 2D% 3713 cAMP
EH I DHERR R, cAMP ZAMKEOREHOW ) % WET 5
N/ O R g W

23. BHITEITZ v FORBFHREFEICHS TS 7
NLF UL 2REOHE

Okl #', MEHEE, KREE’, EE=EKR B°

(" RBRRFRF B bR F e RE, KRR S RF el
ENTE D)

JNVT FLFY ViE, = 2—uy LAV TIREE TG
BIZBUIZY7FN—/ A4 ZX(S/N)Ibxl Lsgb I Lt
GhoTwb. LaL, HHTETICBEITST v FoBlE
BEREIC 2 V7 K L) VS RUE T D W TR 2RI
NS\, FITARIETIE, TS Y — LA HER
DELLPITHERI (FL—F4 7)) ZERL, 6
F 5 L= 28 (Hit) 35 & HAE S h 5 8LE R
HWiREZ 5 MCHIBEL 72, Hit $2FIC#Hoar +5
A b (ARG OREER) ZBBEMICTIFCay bR MEE
ZRsE L, B-7 FLF ) v ZZREHIEE® Propranolol & o
27 FLF ) V2R DU @ Idazoxan 25 12 8 %
M7z, Propranolol % EENIX G L7225, I3V TR
MEEEDSE AR T L, #1C Idazoxan # %595 &, B
WCEHALZ ZE V7 FLFY 3Ty boarbs
A MEEEICH A TMEICHES L TR I EE2RBLTYS.
L2 L, & OfTEEEROMRANER S ORIBEREDZAL
WCEBH0%0, HEFO= 2 -0 EHOEICEEb0
PRI P SR, EIT, KBIEEMLLZT v b OB
o= a—u EEE L, RREPEEE RIS T4
ZET, &7 FLFY U ZHEORREN S E % BAEH T
w5,

24. BB RV Schaffer fIFRIBANT U JICL 3
BECA1 —2—0O DR

OLHAYM, H i G L= R e A1)

SO IS DB T b o T B R CAL FEI O
RABIIBANE 2O M) O F T 714 v 7 REEREAT S
ADBIUOBEBEANZZF TS, NI YFTTF1 v 7%
BRIZMLPN B 70 & BUBMHE 2 A LBk Iml -~  ZIRHHE % A
L CA3~, Z L T Schaffer fll# %4 L CA1 BHRIRE~
FTALTWS, EHEATNIARE 2 S E e E i L
CALMRDTFENYFTALTWSE, Fb) Y+ T

FA Y IRBDOTFT T4y FIRBEICLY), BRPAEEDS
OIEHIE CAL BURRIRIE & HHEIR 5T J8 D 55 10-20 3
VEHEL TS, BEATOEEIZE AL bhroTw
LW, AL OWFFET CAL SN L CHEELREE %
HBZTWhERBINTVS, KHETIETy boT LA
VAT A A% HWT CAL #H3C B 1) 5 fEPSP IS T 5 H
JAHAE S X OF Schaffer MIBLA ) DM EAEH % J~<72. CAL
HEARHINAIEZ BT B 8G A 54 7 DIFEIE, B X OTEE
I2B1F % fEPSP O & % M3 5 2 & I2 L b, Bl
#e B X O Schaffer IR 7 Y ZidEhZFho
fEPSP T3 L % W S BB ARAE R B 5 3 B 52 G A8
A7 DF/I\EWRERL Z Db osz. FLTAH—H
M E Tay N L2E A, RTY VIR & T
AT ¥ TR B BRI B A AN IR
TROADPEALLTVDL I EDbhr o7z,

25. Tau MBE|Y > F{bid 5XFAD ¥ ZANEF - i
EELYRHICEZ?

O¥FRE, LE#HET, HF 88 ERET, ;e
(o PRV R 2 A P2 Gl PO A AR S 1)
TNINAI—IFETFTNTH S SXFAD ¥ 7 2B
FH - REE Tau @Y YBRALE OBEMEIC O W TRET L
72. 6 7 Hilio 5XFAD v A Tl FA#oOR I~ 2 & kb
L, KRB B 2 HREHRED L ORIEERIE R
SNz Lo Ladss, 2 7 HiO 5XFAD ¥ 7 ATk h
O OB Z LIE o7z, BERICBTLT) a -7
EIKEEE ¥ — €-3%(GSK-3®) ® Ser9 W Y EEfLL ~ovig,
4 7 A 5XFAD ¥ 7 AICBWTHREIK T L. —F
T, GSK-3®® Tyr216 W Y it L Xk, 67 J o
5XFAD ¥ 7 A, M~ AL IZHFIZ LA LT £
72, Tau @ Ser202/Thr205 DV Y BALL Nk, W~ A
MINCH B IR0 > 7225, Tau ® Ser396 ® ) Y BiLL X
ViZ, 26 » Ao 5XFAD 7 A CHEIC LR LT,
LI Eo#ERIE, 5XFAD I2B1) 5 Tau D#EE Y ~EE1LIX
GSK-3"DiftA LB L %8 - iR EO MBIEL - T
HZBHZEERLTVDS.

26. DPPE (&3 1 > XY > 2 JFIVIMFIHEE DR

OLE#F, HIRE, WEEHNZ (RHEERRA A
G L A R )

Y UVIREORBICEVELEZFRAT s FINTY ) =)L
T3 VEIE MBBNOMA LY S FMVRED AT 4 T —
F—L LTEERE#HZH->TWL. KL 1ZINETIC L2
dipalmitoleoyl-sn-glycero-3-phosphoethanolamine ( DPPE )
WERRAT 75 —¥TdHsPTPIB B X U PP2A O % )t

ABSTRACTS 21



55 107 [l e BlaE s &

EXRLZZEZRBLTWS, ThH5DFAT7 77 —Eid
AYAN YT TPV ERICHETT 5 2 L5, KRFETIA,
DPPE 754 ¥ 2 ¥ ¥ 7 F VICRAT T B E R Lz, ~
7 ZHRIHIRZIC B WT, DPPE XA Y A YilIMZ & 0 i
X5 insulin receptor, insulin receptor substrate 1
(IRS-1), Aktl/2, 3 & ¥ mammalian target of rapamycinm
(mTOR) OV ¥ AL % RERAMICHRI L2, 512,
DPPE (&4 ¥ A1) YHINC X D #FE S5 Glucose trans-
porter 4 (GLUT4) DMIfaE %> & M~ OR4T 2 HE L,
MIBNND 7V 2= 2D AHZ MR L7z, Zh o off
K25, DPPEIC L B4 Y 2 ¥ ¥ 7 F Vol PTP1B
BLUPP2A OFEMALICE 2D THLLEZ BN

27. Lithium potentiates GSK-3B activity by inhibiting
phosphoinositide 3-kinase-mediated Akt phosphorylation

QOY.Jin, N.Tian, T.Kanno, T.Nishizaki (Division of
Bioinformation, Department of Physiology, Hyogo College
of Medicine)

Accumulating evidence has pointed to the direct inhibi-
tory action of lithium, an anti-depressant, on GSK-3® . The
present study investigated further insight into lithium sig-
naling pathways. In the cell-free assay Li:COs significantly
inhibited phosphoinositide 3-kinase (PI3K)-mediated phos-
phorylation of Aktl at Ser473, but Li:COs did not affect
PI3K-mediated PI (3, 4, 5) P; production and 3-phospho-
inositide- dependent protein kinase 1 (PDKI)-mediated
phosphorylation of Aktl at Thr308. This indicates that lith-
ium could enhance GSK-3® activity by suppressing Akt-
mediated Ser9 phosphorylation of GSK-3® in association
with inhibition of PI3K-mediated Akt activation. There
was no direct effect of Li2COs; on Aktl-induced phospho-
rylation of GSK-3® at Ser9, but otherwise LizCOs signifi-
cantly reduced GSK-3bmediated phosphorylation of B-
catenin at Ser33/37 and Thr41. This indicates that lithium
directly inhibits GSK-3% in an Akt-independent manner. In
rat hippocampal slices Li:COs significantly inhibited phos-
phorylation of Aktl/2 at Serd73/474, GSK-3® at Ser9,
and®-catenin at Ser33/37 and Thr4l. Taken together,
these results indicate that lithium exerts its potentiating

and inhibiting bidirectional actions on GSK-3® activity.

28. TIREOERMar>< 2BEEE
OmZEE R, CM. Chuong®, RIA HEw ' (KB KK
FBEE F R ZE R A 4 B2 35, *Keck School of Medi-

cine, University of Southern California)
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BOKRELE ) ME—E Ol &Ko TERERE S
5. WEDOWMEICL->T, HEHEDF ¥ A NG DI
7 — VUSRS 59 5 2 EAVRIB S NT2AY, FEM A
H =AW G o Thiw, SR LI, PIREICBIT5
F v RIVGT OB E BT 58T, PEIEE AR
BB ICHIRIE RS & I L 720 TH 5. IRSsA:H]
2B 5 HOREIRFE EHEO G oI s, 5
AT B, BEEMROSEISHRIGEZD, Zh
PREIEE 5D, Feald, BHEHMRORELBIET 5720
2, BEEZAEO R BRALR T H D REICHEG Y v 8y B AR E
AL7z ZO#ER, Budid w2 LIHE IO HLED.
SO B R MR S . PR F B RCIRIC B
BT 20T, SBER SN0 54038 H R Bg s
N7 51T, HEREORRHEBIZICL - T, ki
G DGR 2 80T 5 X 9 IR E) L CHRIF IR K
BT 52 EAmholz. BEEATIENEAEBBERICBIT
HIERNCE B F ¥ A VORI ANV T AL A=T
VT ORRL b TR Lz

29. EfitkfM 7 0O b > F v XJV Hvl/VSOP (257 ER
DELHEEFIET S
OFXMNELR, FFHER] KBRS R B = R 7E R
AR

GFRERIE, IR OB AT 5 S C
by, BoilEEhE KE%EET 5. BkEE T b
F % )V Hvl/VSOP ik 5% 0 s A4 % il 3 % 551 &
LTHIGNT WA, ERDAHOBEFEIIOVWTIEH F ) 5
o Twaw, HLLIEHVI/VSOPD ) v 2 79 b~ R
(Hv1/VSOP—/~-) ZA{EH L, ML - Mk L ~ov CHfEf7
WixfToTE72. ZOBMET, Hyl/VSOP 28k
P& BT 2 & v ) Fiksie % L L7z Hvl/VSOP OBk
HRIBL7GFRERIE, KBRS HHRNV INRTF
MLE 2t L T TF oM AR L. AR RO
T ANE —FHWTIMLF 2§ 5 etz Rz E
%, FAEME D H % O Hvl/VSOP -/ - #f FEk )Y fMLF
PELET 2HA~BE L. BEboME, HE HEHECE
SEE LRI ol fEo T, BB L22HIREA S L 72
FRE, EEROBERES L2722 L1k 50T
v, BT 2 M ORI, RO 20 4RI S
WK & &2 % d o 72H, 204 DK A 5 Hvl/
VSOP —/ — iF R D BAF AT X ) S WIML Twiz. §7%
bbb, BREEKEIC IMLF IS8 L TRES ER o Twb &
EZobhb.
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30. BAf&EHTO M F v XIVOREFBEERIC &
BiEMAL

ONigh By, RAEER (RBURS RS BEEE 7R e Rt
LR )

BAARAEYE 71 b~ F % &V VSOP/Hvl &, JREN K
CpHZEMLCTTE by EHZHIAF F X ANV TH
5. FOEMPBRENL, RIEMMOEELR ISR & pH
EHET AT LT, WEMMFEMELELIE S NADPH + ¥ &
F—E D2 MRS AL THLEELEZLNTVS. £
Te—JiTlE, SN OTE AL A g R iR O 1 FC
HDHTTFFVBROBEIHIBAT LRSS L5 <A
LMo TEY, Zhd VSOP/Hvl OFEMEZ G L Tw
LI EIRBENTK, LrL, OGN A
ZALEIAHOFTFEFTH o7z 2T, Fhlbhvbiui~
7 AR O VSOP/Hvl % §a8flia HEK293T 1258l & &
BEAEHFWTHETTT N BRZFNIL, SRR
W2 & BIEHALR R & BRI L. FORE, T F
R ERORIMEEC, 70 b B ASHEEICH 25 fFH MR T
LI EDVWLRE BT ZOBFRMKIZIGEEALLE L L
BBzl (WEEA 2 7 yRBENS R B) BN
HEMB~10~20mV > 7 bF22 LI DF &R &
NTWLZEPbhof. WHHTIE, ThoORKREAR
K27 5% FUVBFHLERLR EOMRIT 2 MASbeT, ik
LD X H1 = X B R A BAIREN O VTR L 72\,

31. ETFIBEICLZIEMNEFICSTI2BRETRER
EOHR

OniHmte, FH 2, EELOE T, SFREE G
KRFEMGR AR FRNA A I 2L —2 3 V%R
%)

Fa OBRMICIIEROBMIMAESGFEAEL, £ Ttz
FORBRINGE & MR O M TR L I E oA Th I
TWa., NI X o THTZ B Y PRE A RN BRI —
RN Tw 5, ZORBESSHICITEMIMAE 2B 1) 2 JE8
EHBIL, ENZY) COSBRIEASKECEKLTW S, i
&I EMINA & MR coZhZEhoNEEE 20
A FREBEDEICL - THRES NS, KA IE, 2O Star-
ling’s principle (ZH 2T, Y ¥ 73 O MR AR TR,
HRROFKIE & RO, MEBEOKEBE, & 87

Wb, & VN7 R LB ETE O MR E FEB TE
L, IhoEHEE L TEMIME B 2 RERHOESEE
TIWVEER L -OTHET . 51, eAF¥Ivitn
b= rTiE, BANMAERNEED 7 87 BRI E KD E
VRS BRI B L OERITFIEEY HBT 5720
Wi, 7 v N7 BRBRBOEIE, ¥ oo8s ERtkoM
BREHLT H2LENDH L. ZhODOMRERZBNL

WHFIE I EH CE 2 ETFVERET 5.

32. AEHICH T I2PRMEEZZEDEESR L TRPAT
F v RIVDORIEHEICDWT

OfEEM, MRFHETF? FTHERS, Hk—2
SR T (ST R K AR A B A AR B B AR, AT R
BER AR AR =R, e R RN R )
EREEZ A, HBWR/MEICH 5 TRPAL F ¥ R VO
HARBEINTnS, T2, Fa ZmEMICHT 2 P
LS ZHORBE IS T 5 KIS ICOWT, HHANG— i
BEARIC BT 2 PRRAL SRR Rt E s &, Tk
W~EHIHEITOS v MIBWTIEBFIG A0S
W&, Atk 2 HURETIE, #HMEICE < 2 L2 ho T
Wb, ZORRMEALEZERO KIGIZBWT, EPELE
SRR TRBEOEHEZ IS TRPAL F ¥ 2 V2S5 LT
WBEDONIHS TRV, F2T, EEHo PR
ZHRICB 2 EEHEAMN & TRPAL ® 5120w THE
1 - MRREMICHRE L7, 2 oREE, KERRAMER L H
B2 TRPA1 F ¥ A VT T = A MiE, EI8~P1 TC4 Y X
AERGEL, P2 UBETIIIIH L7, 2ok, TRPAL
FXRNT VT MTEHGWII Ty 7 &7z, &5
12, TRPA1 @ in situ hybridization (2 & - T, JEHI O
Wt =2 —va  HOD LT & TS EFIEM I
TRPAL F ¥ A VOJRFEN A SNz F 7z, REER IS T
DEBEEAMUE O MG = 2 — 1 v 123k LT, TRPAL
Fr AW L o TRIBEZRNRZL S, BEK=2—1
MEURS = I o R LS R « N b A )|
POGPEAS TN 35520, RRFIC & 5 BUSYEE, Fee
Mza—m e atk=2—1a 2 TRPAL F v 2 VDY
H5%ZUCarybu—LvENs0TErvhreEZoN
7z
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