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Comparison of VSP orthologs among different Urodeles
does not support a role in electrical fast block of poly-
spermy

OJ. Mutua®, Y. Jinno', S.Sakata', Y.Okochi', S.Uenc,
H. Tsutsui', T.Kawai', Y.Iwao®, L.Jaffe!, Y.Okamu-
ra"? (‘Laboratory of Integrative Physiology, Department
of Physiology, Graduate School of Medicine, Osaka Univer-
sity, 2-2 Yamada-oka, Suita, Osaka, 565-0871, Japan,
*Graduate School of Frontier Biosciences, Osaka Univer-
sity, ‘Biological Institute, Faculty of Science, Yamaguchi
University, 753 Yamaguchi, Japan, ‘Department of Cell
Biology, University of Connecticut Health Center, Farm-
ington, Connecticut, USA)

In most amphibians, electrical regulation has been
shown to play an important role in the prevention of poly-
spermy in fertilization. Some members of amphibians such
as anurans are monospermic while others like urodeles ex-
hibit physiological polyspermy. In Hynobius nebulosus one
species of urodeles; fast block to polyspermy is attained by
a positive fertilization potential at the level of egg plasma
membrane. In another group of urodeles Cynops pyrrhogas-
ter, this electrical regulation is absent. However, molecular
mechanisms underlying these diversities are unknown.
VSPs have been shown to be abundantly expressed in tes-
tes of vertebrates and their enzymatic activities towards
phosphoinositides are regulated by the membrane poten-
tial. VSPs could be a candidate molecule which may play a
key role in the electrically mediated polyspermy block. We
sought to test this hypothesis by cloning VSP ¢cDNAs from
both salamander and newt testes and studied their electro-
physiological molecular properties. The predicted primary
amino acid sequence of Hn-VSP (salamander-VSP) was 426,
while that of Cp-VSP (newt-VSP) 511. Sequence alignment
with other VSP orthologs from C.intestinalis, X.laevis, D.re-
rio and G.gallus showed that similar architecture is well
conserved including the positively charged arginines in
the S4 segment and HCXXGXXR motif in the catalytic
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site. Voltage sensor motions and its coupled voltage-
dependent phosphatase activity were investigated electro-
physiologically after heterologous expression in Xenopus
oocytes. Both clones showed ‘sensing currents’ an indica-
tion that their voltage sensor domains are functional, but
the salamander VSP lacked detectable phosphatase activ-
ity, which could be due to its truncation at the C2 domain
of the C terminal. These findings do not support the idea
that VSP is involved in the electrically mediated fast block

to polyspermy at egg plasma membrane.
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TL=y MIBOBMARGEA + F ¥ VD X HIZEBA
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WIN X BRSNS T2, TOBRICIAELED
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P2 i
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TSI PRI S O KAERAZ IZ B W TEHTH - 72, E 512,
BYEHEA PV ATETIE, WHIERMBEANMISICET S
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V) — VEEFHEK DCP-LA X, of TRFIN I V%%
fk (o7 AChR) #MEfL LTy F 7 AGEZ M S
DT ENFHENTWS. ZD7», DCP-LA ® o7 AChR
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AINDJ v 77 2L il s hiz. Do,
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RB7z, BUGEREHFRNE & v o AR ERE &
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HHAEFHEDD 25T A ML ADS, FREIIIDB Y R
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2003 SEIC AT SN TLR, HlER % 3k e L0 & &
RAMVATZ)—%HWE L [$50D ] PEFIRT
Wb ZDD, & MHRE, S ED L) RiEREHAN -
TV D%, LORIULT 7 b b & B 21 7 BE AT
WlhoT&I ZITRIIETIE, BIELHERT 5 ER
FOIRREI Rt v & (TAPS) %5 —#Hk: L7z itk &, e
LEBEGO_FEEO Y A7 FRERIIDOVT, PR
P PEOREEFETLIOEEEL, TROLEHIRL
7B F ORIGE 2 MRI THIE L, B OWGEIERA7 &
R TIME 5 O MG 21T o 72. T 0%, TAPS BE T3
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RNRN—=VF )T 4 EORBIITE 2RI N T, 40
bbb T REE S EBRHE 84 (1824 7%) D %I
BOLD /% (3T, Philips) #H\WTx v b7 — 7@ %47
W, REFRERGEE) & = F Y T 4 & OB ARG L7z
28— F1) 7 4 OFFIiIZ X Cloninger D &VE & YA D 7 &
JLE TNV E M7z, SPMS % v C BOLD 155 % i L 3
(realignment, normalization, smoothing) L 72, IKEHE D
% voxel IZ2W T, D 4T voxel & OREREMKE S (FIT
HEERE) Otz K72 (regional global connectivity,
rGC). LEEFNVOEBEN LM TOORAATDH B,
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HIER - ANPRER D &) 12 rGC L AERMBE D2, 2
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TNESIC & BB NZEL - T1/T2 te MRI El{&IC & 515
OfHEAL ", A4 B2 BRAEA2 #PfEeh ', <FH
RS, Al R (ORI L VR 3T R R R A A AR A —
BE, *[ AR R, SRR R ) =
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BIESDEMR SO I ) VEICHEIT L EE
BT, G4 &, Tlw/T2w B{EDH O EHEHERED
WFZe R REZ I I & ORI B & a3 % 720, i
WIS L BEFMHOZEMET L. 23/ 25 60T TD
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FEHAHEM L 72, C2C12 MfRIZ BT, Tmeml76b O &
FBUZBFMN b~ — 7 — R aEI AL RAE L 72, F 7,
~ 7 A5 FEMEH MC3T3-EL Mg Cd, Tmeml76b @i
FFEINTEFME b2 E L2, —J5, C2C12 fif T,
Tmem176b @B R FEBUL G MFIC & 5 FH & FHEEIC X
DML it~ — 7 —ORBEZIH L. S hloFE
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iR LD, Tmeml76b iZFHFHMLA S DFGILZIHIL,
FHMMEAND LR IR 2 AT ZHHOEFTH 5 2
EATRIEE NI,

ERGHEBICE B R A OMESE pH
()5 K=

ORHEER, SWEH Y, FEEE ks, A4
AR (R LR R K K A BE R A FSE R - Ml AR
WAgE CPRDFRREHAREE - HERTIET)

QRBERIR R DA v A1) VP ORETIZ, 1 VA
VY OBERHNOVERPAT 52D, MBN~D 7V
I—ZRGADMK T $ 5. LaLA 2 VikBtEomkKic
DWTIIKREGHAEMBHTH 2. TE, RLADTIV—TFIC
B LHERBET VT v b (OLETF J v b) & Hw 7265t
WX, 42y viRPitkoMER & & S ISHTashg pH @
KTAEZ 5 2 EAVRIBENZ, F2THNETEKL X, MR
A pH DIRT 231 » 2 Y IEBMEORREICE S LT
LWV IR A LT, R R Ak (L6 AINR) IC BT 5,
MR pHAK TR D £ » 2 VISEHEIZ D W THE L
7z.

MUK AV pH 2T Se72RETIE, 1 v Ay v EeA v
AN LTI —EOBEMET L 4R L
75 —BLOY TP MREREO TRICHFIET 5 Akt
XU VEBLIC X DR L 7 B 2%, A pH AR T RS
BELLOY VBEL AUV BET LT, 5 ICHED
FUHTIIBWT, L6 MifaN~D 4 ¥ 2) YRR 7V 3 —
APGABET L. L&y, ERGMcB s 4 2
) Y HRHUE ORISR pH O T A S L T b
REEATRIZ S N7z,

TAAEATI I RAEKICEHZIBRAM 7 FI U >
SRR D REER

OFAFEZ", NIH MY, 47NV - V=LA F—
;= MAEH, Rl WY BRSO BE B
("ENAGBRARIIZE £ > & — IR BRBYEEHIAEE, 2[ Lo
A PEBERETR)

HIEOWHEE T 2Fva ) » (ACh) O wEEHEICE L
T, AR TWERWL, 22T, Frldx o0
FAT) Y AEEHCT, BEOWNKEYE ACh % in vivo
THETZ2 LX), HiToONKEE ACh O 55k
BRIz BT FOEBREIIRA a5 A T) Y
A - TR —=REREAKR, B O ACh I % & A&
20 57 ANTHN LIz A ™7 AR (200mM)
, A0 F5A4TI VR T —REHLTRFTRE L
722 A, AChEEICELIZA SN h o7z KIZ, Hik



AR ZRFERS L2 25, 500mM Tid 1.2+04 205
24+04nM (P<005) 12, 900mM Tit 1.1+£03 45 50+
LInM(P<OO0DICAHEIC LH L7z, F72, Na'/K'-ATPase
FESETH LY 754 ¥ (100uM) 2 Rk L7z L 25,
ACh #E£13 1.2+02 205 22+0.3nM (P<001) I2FZIC L
AL BEoZ ehs, BB % ACh &, #ikkdk
TiE% L, F U7 MO IR OB F I X Y 5
ENTwbEEZ LN

B RIPIRRFGRMIRICH T 37 5% K> B/PPARo #+ —
o BB K B CatEREIMBI R E DR

OH AR makkEr " (RIRERKRFEABS, K
T8 FEFNE=S L7/ batisie2)

T B P ORI I B VT ACh 1, AR & SR ST
57 % Ca SR B IR H 2 i b3 5. 2 o Ca i
PRI, SR, 79 % N (AA) /PPARa
EHLIA— b2 U VIS L DEER S TW . A%
TIE, BRI IC 3T PPARa 2 & B Ca?* Jif
PEBH RO IE3R A H = XA 2B S22 L7,

PPARo #ll343 (GW7647) 13 ACh #IIIZ & 5 Ca®* ki
PRI I O WA 2 B85 L 72, 2 0845813 PPARo RS
# (GW6471) 12 X VLT 545, GW647L ILBIAHIZ BV
Tl M ET &SR L. S 512 GW64T1
Db Y12 PKG FEHI & OF NOST FHE#] (N-PLA) Nz
TH BRI B TR O—E Mo BRI % 5] X
L7, BHPTREEIZ BT ACh X U° GWT7647 i, NO
PEA RO cGMP & 2 B &8, GW6471 & UF N-PLA (2
o Tl s Nz F 7o, HRPBORE ML 12 1 NOS1
& PPARo Y ERFE L T 7z,

T B P RORS S BT, ACh Hilli%1d PPARa % 351
{k, NOS1 4L, NO/cGMP /&% ¥ 5 Z & T Ca®* #fi
PEBI R 2 B8R L T 7z,

ERHEICEIBA /I P—LEZY CEIEE (IP3
R) #7193 Ca>"BIREDIIEETILE ZDA B =X LG
iy

OYrHAME, FFHEM G7AafE RS A arpk =5 A v il
R

Glucagon-like peptide-1 (GLP-1) 2 X 2 B Hlfg £ >~ A
Y BEREF DX H = AL DEELRERE LT, PKA
%4 L7z IP3R OIFHEALIZ & B /MafkA 5 0 Ca?* it A3%
ZAHNTWwS, [Ca' D EAIE, Ca Rz A A+ v F v~
AN TV AR=F—, HIZIZ ATP X cAMP 5 i
2B B BRI E A AT L, MRk & e L 4
FTHIEIREENS., KA IINE—HOFTAH =X

LAEBIET VLT S Z LR RKERIILTWS. L2l
Bss, kO BHIET VICHEEIN TS IPR €T
VIR AR TRIASN TN, IPSREMHMT 5
Ca” BIED A H = X N lp E=fRNTT 2 13T TH .
ZITEAIE, VL OEBMRELHBITE 5%
IP3R EF NV EMEL, I B Mllso Ca® B~ IP3R iGN
DG &N L7z, ZO8H, Ca? 12 X % IP3R it posi-
tive feedback 2 & - T, Ca?*transient % oscillation % %&/k
S, Ca'lZ L BIEFITENT v ¥ R VOARTEEAL DS,
Ca** transient DI FEREBE % JoE L, F 72212 Ca’ oscilla-
tion ZFHHT HREMNEE TH L 2 EAVRE I N,

-k Ca* B R Ca B ET L E AV B O H K
EF VOB

OHRME h, BRI Oravis RSl SRl A s
HFH)

DEF G B EMIC X > TLRCaF v F v
(LCO) AMEHHEAL T 5 &, Ca** OB~ DHEA DT /M tk
(SR) DFMIZHB )T/ VLT ¥ — (RyR) &Ikt
{EL, SR N Ca?* 2SHllfapI~ & i &5 (CICR). h
T TOBWET IV, EiROBIIE BN TETO RyR 133k
JOMNFENIC Ca?* Z BT 5. 20729, —H RyR 2%
PAL S Nk 5 & —KI24 T D RyR 285G HALS 5 R A
& -7z, Hinch 513, EEBTiEstShTw5 LCC D1t
WIS Uz BE R 2 Ca* U 2 T 52 2 &S TE B ¥/
HEFNVERBLE. W5 LCCERYRASIN I TH Y
7)) 7Lz Cat iz = v b (CaRU) ZIEL TV 5.
Hinch €& 7 VIGHINEREICE Lo Uiz H S5 LoBE L T
TELNTL DT, s OHWE T NI T HLENDH 5.
% Z T Hinch €7 )V ® LCC % & 4 OB MARL 7 — b
ECa M — M 2 o R EFINVICE SRR 2. &5
2, FEEAERICEDS EMIBNRITO Ca B Z HHTE S
EFNVEMERL, FEBROMMLE AR EBRORKBRIC
BbETEFVHEERIT-/72. 2O New EFVEH A D
BT 7 IOVICHA AR, SRS NZEWE TV ORLEL
S IC DO WTHEERT 3.

DEHHRBORA Ca RERMICETZHILI I Lt
#— NCS-1 DI%E|

Ok J, Wi (%) KE, AHEER (ELLESRSR
WigEt >~ & — 55 A8

DFEMIC BT, BN Ca iZ DB ROFEIRF & LT
EHENTW D%, BN Ca? IR DT FEIHERE 113Kk 724
DS\ GEAE, BN Ca? IREOFREIIE, BIBICAAAE
5 Ca Bl F v AV IPR RS EDoTEY, LIEKR
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BRICHFLST B EWEESNTWSE. —F, F72bidIPR
EHEAMERTARFE LT E LSRR T 5 Ca?
U —NCS-1 # R L, NCS-1IZDAEKRICHBLEA T 5
Z &, IPRR DAL A L TR AT 5 2 & 2
L7z, 4l OAGHIB 0% N Cal* il #EEiE~ D NCS-1 %
GaHRRD 72012, FAR (WT) & Nesl R (KO) =7
A DU Z VT, SZAERTEET #1281 5 NCS
& IPsR OMIFANRTE, HEBEEB X OBN Ca* L XL % |
Wi L7z, EO%EE, NCS-1IIRMTIPR EHBAELTE
D, ZHEEHENC L - CHIRE, B Bogmss el
BN 5 S Lotz Tz, FHELZ Ca iEoR
g WT & T KO THEINE 2 o7z Do R
5, #EPIBAET 5 NCS-1 A3 hfiliic & -» THH E
AL, BIROIPRIEEEZFM T2 LICE > TN
Ca iEDHIMICES L TWwD I AR SNz,

Y—RNRF 2 v IVEERE~ OHBROESEEE X
T3EMBE A # > BXBEOREEDRE ~

O AR, BFEmE L e R R b A a2 g
BN I 2L —Y g YIRS

— IR D 2 v ¥ 2 — ¥ B FOVIE, AaHERE 24
I8 & D5 Tl & % IEREICBSAL L (B i), #
NS 2HE LTEHET 2 2 & 12 & o THINL O Bk % 7 dih
WKilo CTHBLL, ZOAH AL EERWIIHLENIZITS
TEEHMICHEESND, TOMBEROMILL VI
W EPFHINE L, EFVPENTRIEIN TS S
EERFIHLT, MLoBREREZBENHIEL, 512
Y AT A0, fEAE S5 ToOBE O
HERZEERBICHLPICTAI EDRTESL, Frldl
RN O B INEE T 5 Kl 4 A > ik 0%
HEZRETHOD) — FRF V¥ v VRN L
7275, SECNEBBREL, SHICHRTALIEEHBL
7z.

MR A 4~ F v 20U () OBBICE 2 F v b
avyr A (G) EFDF v FIVEROMEEEMN (E,)
DEALIZ X > T2 A 2 BALT 5. 4 v F ¥ A VB %,
L=Gy- (Vi = Ex) (1)
TETE, HOMETEA T VERD 0175 5 FHEMIE
UToXTH2bN5.

3G - E -1,
_ X y
T, LI L WEBRKS 2 5T, BEEM
(V) I OFHEMNOEEZ BT 20T, TKL1EZ
DO EM % lead potential (Vi) EIFATWS. E51C

Vi 2
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(2) XEMSL2b o (dVe/dt) & V., OZALHEEE %2 3
5.

@k, @RicksrE, VikdV/dtiZwFhd &4+
CBRESOMEENLDOTHY, ThIZE-T, &8
WO VL (= V) BIANOFELELZHMELTES. 4) KT
X, VLICBU 2K EROFGENDRS.

dv, <zé,< (Ex— V1) +sz'é1 ZI.V
L x % y

—= - (3)
dt z G, Z G,
x x
ZGX - Ey
Contribution = ~*——— (4)
S
x

LPS 5L IFNyRIBICK U EE S h 3 & MFdhEk b
50 TNF-o FEEICH T 2=

OFMESR, Ik, SEESET, WIE— OBl
VRFRF B R e R I )

S IMLAE RO L9 JE 2 & DBk & 7 ST R O B R %8
AR OON TS, BUEDOTRHRICBWTIX, HE
WH oL FHENPHELY S BIFTH L. 22T, Kif
ZETIE, BB LB RO KA R ER % v T
lipopolysaccharide (LPS) # X 0" interferon-y (IFN-y) #illi#
W& D FEINLUFHERA S D tumor  necrosis  factor-o.
(TNF-o) FEAEIZ B BTG L7z, Kok
RIS, BUHOLFHERIZLPSHEMIZKIE L TEL D
TNF-o % fEA L7z, %72, 5% O v Bk €13 mitogen-
activated protein kinases (ERK, p38 B X U'JNK) B X ¥
phosphatidylinositol 3-kinase (PI3K) ® & ¥ i@\ i AL 2538
Oohiz. ThHO5TD%HTERK, p38 5 LU PI3K
A TNF-o0 DFEEICHEG 35 EE 2 507 LPSHIFIC
Yo THEENDH TNF-o DA, M % IFN-y THiL
WYL Lk TSN, ZotElel IFNy o7
A4 IV IERD) RO PERTL )RR SN
TLR4 (LPS OZ%K) OFBUIBUOMFHERT XL 1 i 72
W5, Z ORI IFNy % 7213 IFN-y & LPS 0 J6Rl#c
XoTEBIHL o/, — 7, IFNy ZAROFII =
FEO LN o7, IO ORI, BUEOIHERI K
PDUFPER X Y b LPS B X OF IFN-y Bl #2032 SOUS M
DWW EHRRLTWS, LPS B &L U IFN-y ISx5 5 4
B FOBTEC BT 2 PEZEASRMAE 1 331 5 BR8P
WCHICES L TWwb EEZLND.

BHhRIEMRICHT 5 DP-PED 7K F—2 XAFB3
R



OB T, TREMET, BRI, Wme (EER
KA AR A AR B R )

[HW] v Y IREOMR#HIC X Y 4 U % phosphatidyletha-
nolamine (&, MBHAOA %Y 7 F VEED AT 4 T—
F—r L CTEELRZHEZHoTWS, BAZINTTIC
1,2-dipalmitoleoyl-sn-glycero-3-phosphoethanolamine ( DP-
PE) 28" A7 7 % —¥Td 5% PTPIB B X U PP2A D%tk
ERESELILEZAMBLTVS. £ oFHICBNT
FF—EEROTESBREINL DL, KAT 75—
Y2 iHAL S ¥ % DP-PE 3 #i 72 2iaMEoBN L 2 )
IBHIENEZLND. AR TIE, b MEMEEEM
\Zx$ % DP-PE O 2% Mgt L7-.

G ] e b Bk bz JE NCI-H28 #i g i xt L, DP-PE
FE B X ORI A AR 2 T &7, —F
T, b MEF A HK MetbA M3 B L RIS %
o7z F 72, NCI-H28#fi e Tif, DP-PELBEIZ XL D
TUNEL BatEME oM mas s nz LA L, wihoMiiz
IZBWTD caspase-3, 4,8, 9 DIHHEALIZFED S e h o 72,
INS5DZ L5, DP-PE X NCI-H28 Mfid 2 caspase JEAk
TR =Y A ZFHET B 2 LAURBR S .

Fy MERIIRBADZ N BEZEEAICS T 318H
HCTORRBEANDHE

Olllss 7 4 *, Partha Das', #iHIEfS ' (FIHk LIRS
BEREEZ385 2 4B, * BYTE BE R R PR AE R R 22 0)

BUAEBETIHBAHE R BTV 528, BRI sh
% F TR H B I LRBBT LY vV HOEE Y
PE—LVTERVWREOHA ZMERDH Y, AMEMOR
BIZEANETHL. LeL, 7837 ExRNIcEEE
A (A4 r7af vy rvay) §AZLICED, HRT
EHMEH L WEEZONS. FITHMEIE, T v MO
B (NTS) 2% V87 BOBEHEA 2T VEGEO#
WEAT o7z

Wistar-Kyoto rat (WKY) & HRBERESIIE S v b
(SHR) @ NTS {2, HVJ-E vector (hemagglntinating virus
of Japan envelop vector) & & H (ZHfEM —ER b2 F A R
# (DNOS) » % v 57 8%, BATHHE LEWHOG 4
BECHMT, MEB X OB OZ L2 BIE L. sHlcE,
BHERT LA M) - BRI AT A2, 470
ATz vy Ok THFIC (30s/10min) HiLE B &
OB ZE L7z, ARG ORIV THE T 5.

EF) XLOREN DEREICRIFTHEOEN
OffARwg A, M #', FA0vs ! hERE,
FARYE L ARFEL, HEFE WHIERE (R

TR 37 BB R A% B 2 T A B £ 3R, PR L R S7 B Rk
KBRS0 PR 55 — G e )

HAR) XL ORI, £ OABBRICREG 25 &k
ST IEMFASNTVEDS, LHEEENOREI L (5o
Twhw, Z2THRA I, WARTEMZEL L C#HF L7z phen-
ylephrine FHFOAAEE T IV~ 7 A DL HERE O BRI % 4T -
7o. = AR, 3 HGICHRE R 2 i S CBF LAY X
LB FBAR T E T O W TEE L 72w
W27 9, BEEREEZHEREICTING 2 00
BREZ T L7228 25, 1) XA RO I TREEIC
WL THBEIKT LT, 512, gPCR IS TOERERIH
Wb BIETFHOBIL AV EERBITILI-EZA, Y
A L BEBTIROHI AL F =Bl Db 2 #s T 0% <
WHBHLNVOR TS SR U XL REEDLGT
X, AR TORREROK TR LN, YA A
BEBCTALNZRBERFE TR ETRIALVIZEEES
T, MR L NVICETRATOYL Z LA L7z, DL
FoZ R, ORI IZIER AR AL BLETH
D, VALOWFEZOMHI a3y FY 7HEORE 5] &
L, ZORE, IHEELINT S5 WML R LT
w7z,

EBSTEICLIMEMEDR E O b= AAFEMEHER
& OBk

ORMI& 75 X, Sabine S.S. Gouraud, & & 3£ M1, 7] B
2, WIHIEAS CROMKIL RSB R R SR 25 A B AR 2 G EE)
TEEIEEIC X 2 WIEO TR - S ISR O BT A58
55%. 20T, RHFEREMEGEROWIEL5] &k
ST MERET RO T EETH L L ER D, KI5
TRIMEFSICHEEG T 2o b=V RICELESH T,
BB X 2B MER RO ICOWTHRGET L. &
MEZ v M 10 E8FE L Lo A5 EER % 178727, I
WHBETRR IO 7 7 A VERARLEE A, BHEEIC
Ihtw b=y ZEMASHTIA BT RBICAEERET
BTz, L L 5HT2A ZH ROy 75 4 T O#s
FRBUCEZBO LD o7 LY VBT T v FOIRE
B~oto b= UEEARRERERZ &R L £
72, F—=F v P IFEVUEHVTT v b OIMHAEREGHE
O b= UMRERASFRGICHIET S L, HETEI T Col
FEEDEZIHI L7z, T2 b b IO E SRRt
—a—uy (EECLVBREMEAEZIESEZT) ko b
SV WVRETL I b o, NI ET b=
X 5-HT2A Z /R i L CHREE 25 &R 2 325, 5-
HT1A ZBEREREZELIRT2 EEbhCws. Dk
X0, EBEE IR 5-HTIA ZAEKOREBIKT 24 L
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TEE P2 VIZX MY =2 —u v ORENEE &, £
OFERE LTS MER R Z T L T2 kIR Eh
7z.

Differential unmyelinated baroreceptor central pathway
of the arterial baroreflex between spontaneously hyper-
tensive and normotensive rats

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

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

Although the arterial baroreflex contains myelinated (A-
fiber) and unmyelinated (C-fiber) pathways, dynamic char-
acteristics of each pathway have never been compared be-
tween normotensive Wistar Kyoto (WKY) and spontane-
ously hypertensive (SHR) rats. We stimulated the left aor-
tic depressor nerve with two white noise signals designed
to preferentially activate A-fiber or C-fiber baroreceptor
pathways. The transfer function of the A-fiber central
pathway did not differ significantly between WKY and
SHR. The C-iber central pathway of WKY showed non-
derivative characteristics (— 0.27 * 0.66 dB/ decade),
whereas, the C-fiber central pathway of SHR showed de-
rivative characteristics (4.11 +0.46dB/decade, p<0.001).
The steady-state response was also significantly lower in
SHR (2.78+0.66%/Hz vs. 6.2+ 0.84%/Hz, p<0.01). While
causality remains undetermined, the C-Afiber central path-
way in SHR showed a lack of long-term control of SNA,

which may contribute to the hypertension seen in SHR.

AEHOBBFIREICS T 3HEM= 1 —0O O

ORRBEEH, TR TS, REEH, TH
T (CREERR S A M A R RE R, P R ALK
FANERE)

IR0 5 FUBEICDWT, RS2 AR AMK
BFEEXBMLT, ZOHREFRPRKIEEL, PR X
LAMEES B L ESRTWAS, Lo L, FEMoKmEER
BB 200) 2 A0 RISMETlE, AR X 4
ARAEL, FAMTIIIR s hz, &e OWEHBE» OB
TIPS AR R D B2 T 5D Tld AR Ww
MEHERShTWDE, 22T, HTLIBENB X 04
7 v bR LS —F A v, KERRIREIC
A B IEBEOIFFME = 2 — 1 ¥ O JSHEIC D W THE L
7o, FEBIE, 45 4 BT S WEEIE 2 Fisk T 5 & [
FEIZ, M= 2 —a v OFKINY — 2 Xz ok
B, KR AMNIC X - T4 18 A~ 1 BT, R
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Yo 2 —0 v L= 2 — 1 v OSSR R IME ]
HY, Prel =2 —0 X DFEKBBIIZALL 2\, B
Motz FER2 H~4 BT, A=z —v >
DFRBEFIEL 2O L, =2 —u v b H
Bk m 2 — 0 Y ORKHEFIZRD L. NS DR, S,
M ORBEZHFICBIBIPRE=2—a vty b7 —
7 ORE, RN - FhEt o -0 VS LTWwE S
ARSI T

Procaterol FI#BF~ 7 A KA B R EEES)E K2 (CBF)
@ PDE1 IZ Kk 3188

OMAREEE, HPRME, BABRS dikkEn’

(RIREFRFRF A, S RSERIRF WG, T
YRR 1D

< ANl S HilE L 72K AE B %2 T, Pro-
caterol (Proc, PBragonist) OMEEBNEEILAEREICOWT
MeEt L7z,

Proc 3#EEH O F (CBF) &¥:iE (CBA) & ¥éin
S 2%%%, CBF #hid CBA IZl~ENz. Lo L IBMX
TiX CBF oL e h o7z, [Ca® i DIKT, 5 wvit
W-7 (Calmodulin inhibitor) Tl CBF IZ%f9 % PKA action
WAL L, —77 T[Ca® ]i 151 PKA action % ¥l L 7-.
DT EIIHMEND CBF #iifiii L T\ 5 outer dynein
arm (ODA) B cAMP iEEAs Ca** A7 PDEL 12 & D)
FHEINTwEZERRBL TS, T/, ERWPDEL
FHE3E (SMmIBMX) Tlid CBF O&2SHM L, HIZZ T
Proc B#C X % CBF, CBA #INCZ&ER e h o7z T2,
TRIETEWITIX ODA JHPHIC PDEIA SfFfEL Tz, Th
5OFERIE ODA 2APDEL IC X W illfliz ZFCwb 2 &%
ARLTW5.

¥ ) AR TEBREZES D Carbocystein (CCys) IZ& 3

Oitb W1 H R AN B A
A hERREE] D (CRRERNR SR, PR RS K 23R
WieEeE, G BRI

~ 7 A S B L 7R SGEREAL 2 v, R TE
Bk (CBF) LiRIE (CBA) I2K3 % CCys CRiiliA
1BHD ORI REEBE Lz, ShE Tom%Es» S, Mlarn pH
(pHy) E513 CBF %, Al CligEz ([CL7 1) 84 1& CBA
EWINEEL ZEFHLPIZE TV,

HCO; ###£ F ¢, CCys(100uM)i%, CBA % 30%, CBF
% 5% BMEE7z. ClFx A IVHEH], Cl free DFEERMD
5, CCys \Z[CI 1A% /L CBA ¥M%EFI &I LTw
5T ENHLPIZR 572, —F T, NBC (Na*/HCO;™ co-



transport), AE (Cl-/HCOs™ exchange) o BH #5925k & Ml HTWEL I ENEZ LN

BHOWED S, CCys #*NBC, AE ZiftfbkLTwa I & CCys & [Cl' liigA %/ L CBA &8/, pHi BA-%Z4L
MR ENT. TRSDHENS, CCys BXNBC 4 L CBF b #& T,

HCOs; WA Z N (pH; EH) S¢5 2 & TCBF 2
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