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Altered expression of astrocytic RANTES in the NTS of
SHR may be pro-hypertensive

OS.S. Gouraud, H. Waki, M. Takagishi, A.Kohsaka,
M. Maeda (Department of Physiology, Wakayama Medi-
cal University School of Medicine)

Recent in vivo studies have suggested that an increased
level of leukotriene B4 (LTB4), a potent pro-inflammatory
molecule, within the nucleus tractus solitarii (NTS) in-
creases arterial pressure via a down-regulation of one of
the CC-chemokines, RANTES (Ccl5). In this study, we at-
tempted to further characterize the LTB4 interactions
with RANTES expression at the cellular level. Primary rat
cortical astrocytes were pre-treated with different concen-
trations of L'TB4 and the effect of IL1f and IFNf, both of
which are known as RANTES expression activators, on
mRNA level and protein release of RANTES were evalu-
ated. The levels of RANTES mRNA and protein in the me-
dium were measured using quantitative real-time RT-PCR
and Elisa methods, respectively. We found that LTB4 dra-
matically decreased the induced expression of RANTES
mRNA and release of the protein in primary rat astrocytes
in a dose-dependence manner, whereas we failed to see
these Kkinetic responses when a neuronal cell line was
tested. Using rat brainstem tissues, we also immunohisto-
chemically revealed that the primary LTB4 receptors,
BLT1 was expressed on astroglia in the NTS but not neu-

rons or vessels. These results suggest that the high level
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of LTB4 observed in the NTS of spontaneously hyperten-
sive rats might contribute to hypertension phenotype via a
decrease of astrocyte-originated RANTES expression in
the NTS.
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TH2HLEEL L OMBTED . BifilE, 1 RKIG (onset-
response) & ZTDHL VR LFHE SN S 2 RIUBIZFED 7=
TRN MIfaIE /S — R MEB) &R T25, /N— A b DRk D 1540
Sz RIS <, SRR BUS % 56 < 3]
T HHEMDD - 72, 5% RO MBI, 1 R (PR
M REAZ & AMIBER R IAL) 3 5 WIS RBUREE (NHI
JRCRALTS B0 T OS P BIHEA% & RIS (98T L 72, i,
KR 1 KR CREREERA TR T, 2 L E2RT
WFEAHHR K, RIS AL O R g & R 3 S E s
KD LN TV 5. ERIE, KNz E- R BUR D )L —
7 BB RAE R WO E D 5 IEHEA (cross-modal
switching of attention) (ZB85-3 2 Mgtk & RmIE$ 5.

F BN R ESBRE= 2 -0 ICH T 5H
BAC I ZAMCKELAVHIBRREOTR X H =X 4

OWMER 2, Kamsk e, (ElgsE? (RRKRFKRE
FelE = RN JE R R AT BB 2, ° I AR A B RE A JE R B
TTEIRE)

i T > b A MRS U 2o ALESUE S RN — R
HEIIZBWTHOTA LRI TH L EEZHNT
W5, LA LA IZBATHIZEIC B VTR 90% o 4 a FMIiE
KR (LGN) —a—aysa >y b5 A PAREHMEIRY:Z
RYZEERWELA LGN=Z2—0 Y03 Y PS5 A MR
L ALRIRPEDIEIE A 1 = X L ZMETS 5 72012, Hlsah
PG (RGC) & LGN = = — 1 ¥ ok E T, 2
YT AMAREFVEIREEZRT LGN =2 —1a /2 L
THERN 2 AT 5 RGC = 2 — 1 ¥ ORI 2 5N
L7z, sAHBESE: & 722 B EfT 20 5, RGC 2* 5 LGN
ANDOEBEPEHE, RGC = 2 — 1 ¥ A3V H i o Rk A
U LGN =2 — 1 ¥ OZAB RN S E IS A5 5 % #F
L, MHAOREMOF MUY T 2568 TRV TR S
NBEZEDVWHLNE o7z BIZEERLAIFEA LD RGC
Za—urb Iy T A MREFEIEEZ RS A
bhrblrodz, ULEOHERMPS, 3V T A MEFE
L RGC OB CRECAEE L TB Y, BEEHEIHCX
DLIGN =2 —a U NEFEHAN LW REMEIRIE S
5.

<7 X OKR (Z$ (T 5 #BHE ON B 5 M) iR 4% B A
DEE

O M1, Zilik—!, MNETRET? WAEZ?
WA, WHET " (RIR KRR R = 7R 3250
ITEIR R, RPN A 0 A o2 AR A, PR
B K2 B VR F ZE 0T 29 1 36 2E)

MR AT BLEL B A S 72 D F7 AN B 72 R I SIS 5 5
[ AR AR ML (DSGCs) A°74E L, DSGCs (2136
SR & T BRI — B M5 % % 7R3 ON-OFF #  (ON-OFF-
DSGCs) &, JEIE 5 WIS REHE IS4 % 7R3 ON # (ON-
DSGCs) ® 2 Fiffi7 3 % . ON-DSGCs 7% OKR HEFFHl 1
BHREEERLZLTVE LI MEDS TS FTH S, OKR
M TOZREEH T Y AIS TR,

F& 4 1% ON-DSGCs 7% OKR #UIH, #Etlic o X 912
M54 5050 %, HHKA S ON BBUEMEL~D A1 hi2%:
b T3 2HHEHOBETHE~Y A (mGluR6 KO <
A, TRPM1KO %7 ) &ffio TR~ IhbDwT R
TIRBAR < X & KT % & OKR @ HIAH O SO (& k55
T % b OOBEIBUNKT T 2 BFUSFE B 2 A5 72
—77, OKR #EFetH (RIBLBHARHE 30s~) Tl e A LB
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BROLNZH o7z,

LLEDO#EA S, ON-DSGCs i& OKR #HEFAIZBES- L,
ON-OFF-DSGCs (& OKR #JAHICEI5- L T 5 2 & A%R
.

ZASMBRGAE = 2 — O OEAKRS AT & RE—SE
BRAEBZEOREE

OFfamsh !, WEEZ? ZiEes &3F Jo°, (ki
Tl (CRBK SR 2 B A A B RE T 72 R 522047 BB 42,
M BRARIIERERAATEI R, O BRI S
H:B)
BzbizznE s, & /MIBERIA (LGN) =a2—1
Y OZEY (RF) PHHEALTEBY, IGN=Za2—aro
TR DORRICE S LTV B En) T 2iE L.
L2L%DS, 20X RSB RF B A =X LICH
L CEARALRED S\, £ TR B IR - FFEML L 7-
FIOMPLL LGN 206 H— = 2 — 0 Vi RNk % 17
W, AN ZIERFIOHGEARBRIIC L D, WEMROD
5 AR (RGC) & LGN =2 — 1 > ORT 2 [FE
L7z0h, £=2—8a X720 TRl E SO oS
f#HT % H\C RF OERMILE AT 5 72, 2 O# %, 1)RGC
DO RF bFHETHY, RFOT7 AR FHIZLGN OZFh
LHBLTHERENMENZ L, 2) RF OISET A ¥ A8
ML =2—0 X7 T RF FLORMHNH > TWa
Z &, 3)LGN =2 —1 > ® RF OfEHEDEBICER 5
Wy A4 YORF%#FDORCCHFAT LI ENWS L
Tolz, INLOMERNPS, LGN=2—2 YO RF X, £
DL - JEHBFEBICE R 5 RF 2 5 28D RGC 250
ANEBELTWS Z LAURIB SN

R TERSHUEF DM - HEMEEHRERE

OHIR &, WA e (BPE R RS B 5 — 3 )
B R8I v (DA) = 2 — 1 U, R (RPE
Tl S N7 AR & RS M o) B RIL
TWVLEEZLNTWVEA, ZOFEBREOMBEREEIIR
HTdhs. BURTHIMIE (LH) =2—0 YDA =a—
O ST LTE D, BIREERSREIE L & 0LRRO
FHERE DMAMAENDH S, #2C, LH=a—1 V2B
HIEMEBREZWSHICT 5720, HH - BEEFHO NI
GMED1F & F VATV, LH O B — g dl i iE it s %
107z, #%RITOMRO IR % MRS 2 BLEHMATER &
N7zt%, 100% - 50% - 0% OFESR THIM - BRI % 73
T HBEMH (CS) DN—2W 1 HERENZ. ZD,
i d BRENZVIEEHMZ 1R THN (P2—2) %
BE (=7 87) #ilg (US) SER&N7z. Iz T, US
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DHEHG-Z2 5N5FATDITbNIz. HE, WM CS -
US - BEFIHCIBET 5 =2 — 0 Y BUIIERIT TR E
T25DLNVE o7 Fiz, EMEILEEZ R L= 2 —
° >y OHT, FRIIESRIC L ) RSO S AEIL L DU,
I ERAT TR 30% FREETH - 720l LIERIT Tl
5% BETH -7z, LLEOKENS, DA =2 —u v THi%E
ENLRPEEHFO—HHFLH =2 —10 Y OB T TIZ
EFRENTVDS Z EATRB S NI,

FHIVISA VHERZ T AL - XRTFRSRFEEE
HEEA L THllaee 2534t d 2

O —, kY, FEETR, SiFEn, —
(KRBT 3 R 2ERAEBE BE A F e R Ml A% )

Frlx, EFEORZIZBWTHEL LOMRIRTFORL
LANSA VHEHRPE T VI RTF R ZEA
(hFPR & % \» 13 hFPR-like 1 ;: hFPRL1) % 4 L T &Ik
REAmEILd a2 L 2WiG L2 4, AEuy— - 57
VO ZBIPYVAF Y- FyFdFrrvIial—vay, %
72 hFPR & %\ & hFPRL1 # 2 MICHIL L T % HEK
293 ML % V72 BURMEERRIC X D, MO8 2 8
4 Y HEH T X N7 hFPR & % W 13 hFPRL1 @
fMLF #§ & 5AL E MEMEEH T2 2 LM Rm@Eh
72. ¥ 512, hFPR 3 X O hFPRL1 & Fill fMLF # & 4810
M5 T2EEZONET IR, TRTTIZVICHE
L 72 Bk % 813 5 HEK293 Milfa# B L, »ov
284 REFEANCR T B BB E, MBS VY ARE O
—BEED LA BB LT L7/, v s g VIE
HIRBZ0E 282003 MLF &R L L Twiz, Bk
X0, AN VHEFNET ANV IN - RTF FZERIC
BEHEMA LTS 2 2 e S e o 72,

IREEE P ERFOGEMERASICRETRE

Ot T, hET, B ZAfE (BRLT
KEFBRFEIE A 16 BBl 7 R A )

[ E ) BRI B 3 s AT B & 2L S8, IRBRB)RELC
B RIZTTIENPAMOENTWSA, HRIEE OB ERIE
ATHD. RERIE, FEkTOTy PEHWTEGRY
BEAREITV,  FEIREF O MR B IR P ET 12DV CieET
L7-.

[J5:] Wistar ZHES » b % TR B OSBE SR AR &A%
TEY, M, OTEX, SR, PN E R, Bk
FEWER A 7 =7V, YRG0 008KAT—T Vi
BURELLZ. Fv b2 10T OEGANEE 34T 0B 8
WO 2B 72, ERT T Fa—vidmEe b, R
BElR 2RI O 1 KE [ O R H (24°C), 96 K¢ 0 J8 6 B4



B (10C) &2V IdBEAMN (34TC), 20tk 3HEHE N
I (24C) » oKD

[530 - ZREABIEICBITHIER, ~ LA, O
W, RO ARG E M L, BIRE X ERL
7o =7, BEGREICBUBIER ¥ L AMICIE, O
& RS ARG B L 728, SR R B i g
L, BRER—EMzREo72. BE, EE > VAo
HOBOR OB 2 AR TG B (3 B IR Fe ) L 285 % L
B IRANAR TG B AT B 2 e 2 A2 U, BRERRICEIN L
T ARBBIREATE SN T WD 2 EH S L o7,

Determining the contribution of myelinated (A-fiber) and
unmyelinated (C-fiber) baroreceptors to the regulation of
arterial pressure using electrical stimulation

OM. Turner, T.Kawada, M.Sugimachi (Department
of Cardiovascular Dynamics, National Cerebral and Car-
diovascular Center)

A sustained reduction in arterial pressure can be
achieved in patients with resistant hypertension by electri-
cally stimulating the arterial baroreceptors. The objective
of this study was to identify the contribution of A-fiber and
C-iber baroreceptor central pathways to the arterial
baroreflex using electrical stimulation of the aortic depres-
sor nerve in anesthetized Sprague-Dawley rats. Two bi-
nary white noise stimulation protocols were used to acti-
vate reflex responses from either A- or C-ibers. To esti-
mate the central arc transfer functions of A-(Harmser) and
C-fibers (Hcrmser) we performed a fast Fourier transform on
the input and output (splanchnic sympathetic nerve activ-
ity). The slope of the gain was higher for Harmer compared
with Hermer. Coherence at 1Hz was not significantly differ-
ent between Hermer and Harmer, but at 0.01Hz was higher
in Hermer. After the application of resiniferatoxin, a blocker
of C-iber activity, gain and coherence of Hcrmer Were re-
duced at all measured frequencies. Harser was unaffected
by resiniferatoxin. These observations indicate that C-
fiber baroreceptors contribute to the regulation of arterial
pressure at high and low frequencies and A-fiber barore-
ceptors are involved in the high frequency range. A sus-
tained reduction in arterial pressure from electrical stimu-
lation of arterial baroreceptors is likely mediated through

C-iber baroreceptors.

DEHHRICE TS CaMKIl £ 7+9 % FDAR DHIEE
FILEE ZDRE

O i, TP GLAAER YA SR A E B il
)

R OCERMR T, oL s & HITEERDO
P43 5. Zid frequency-dependent  accel-
eration of relaxation (FDAR) & FHIE, =0T b JLaRI
REH ZHERE L, ThIC X o TLEANDMIE R Z RS 5
TOIHER AN ZALTHD. TNE TOMRBELD,
AR IR R & #50 Ca?' /CaM A7 u 7 4 » %
F—+¥ I (CaMKID 2 HHEICHET A Ca o v Vo v
M X o THEMALL, SERCA OiEH:% LA S, fliifg®RE
DEINT 5 L DRHEASRB SN TS, LarL, TORE
\21%, phospholamban (PLB), SERCA H&» 1) v 1L,
RyR Of68, BHEEEOZERE, £ ORTF2 B
HLTwT, EBRETHLI LI —FLEmImohn
Twhiw, 4GE, #7511k CaMKI OEMELR S O 53 £
7V (Chibaetal, 2008) 2% 1 PLB, SERCA ETF LD
fliz iz CHAEMBE T O v MOEHMIIH AR A,
FDAR %#fBlL, SERCA OIRE#MEIIZOWTIE, Ca’'af
finity DZL E D Vaa DWMABEETH S 2 & 2 HERL
7. SHOWETIE, EFVORYEE SO TEET .

Na*/H+3H#aik{k NHE1 E AL =2 -1 2 EDEE
BEEENTI2HULVDIBKRS JFILEESER

O M, WA KE, HHEER (EVIRRESHIZE
v F— - TR

Na*/H* 2 ¥k fk NHEL &, iy pH % 83 5 K
NG UAR=FTHAD. bR, 2o NHEL IZHEE
FTHHBATE LT, Ca KR VB LBEE 7 V>
Za—1Y Y (CaN) #3H L7z HEALFMMEH» S, CaN
DAY TI=y 7%, NHEL ® C KIHHAIIE 58 5 2
CaN #i&EF— 7 75 (PVITID) ICHIEM AT 5
Edibh o7z, CaN B TR OEERF NFAT o) ~ 8
1B & 5 T, NFAT OBNBAT & OEK LS 5T 058
ZRL, GHMEORALZESES 2 EAmbh Ty
5. WMEEHIIE D 5 VIZOHILIC B W T, NFAT o7 o
E— B & O NFAT ONBATIZE AT NHEL % #
RIFEHT 5 EAEIC LA L, NHEL FEHIC X o T
N7 F7z, BAHCDH, CaNE Ca¥* 2 Tid <, AW
RPN O pH EFIC & - TEHICERIL S n LA
S0z $ b b, NHEL MM pH LA 24 LT
CaN Z{fiMits 2 L EZ 2 bh, ERICHEGEEO 2V
NHE1 Z84KICIEZ O ED e b o 72, E 512, NHEL I2 X
% CaN/NFAT ¥ 7 7 Vifith{kizid, NHEL @ CaN & O#f
HYEH & NHE1 OJFE S 7 b ~OEEPDLETH - 7. D
LoO#ERH» S, NHEL Z5\ pH BRBEESTE S B TR K
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EEDO~Y A 70 KA A4 VHIZ CaN ZEE S8, Tt~ v
FFIMEEEMBTLCaNDT Ty b 74— LTO
B E B3 2 EAVRB S N DI & v 72 E A
5, TD LD &Y 7 FIRERD NHEL KR 0L KTE
WICHHEG T2 E0EZLNT.

AT P IT R ORAEREES ERELL, BREM
BREEMET 3

OWARFE=", Il k', kil W2 MEEH" BH
Bt CESZAEBRERIHITZE L ¥ —IRBR B RE RIS, *[
2R BB )

AR, KRR WAL DDA EEHR D O & D O strat-
egy £ 0 OOH L. —FT, WEOREMBHRINL, Hi
EOHLEICBWTHA ZETEHZ b 7263 2 LAHIb N
TWwb, AT T, BN e ZHREBETH S
AF NI VN, LDEEREMEEE 2 MIE LT 52 &2l
LA L7. F2, AF IV, LS REEHE D
HoHI NS, HLENOBIWER 7 LIS CIBREM G E)
ZRITLTX 2R H L. 22T, HAFIAFTIIY
ASGIEB & OVHALE BRGNS R o
55720, LEREBIIIA 7y L7 RE2EAL
2. BT O FOLLEEL BB 7a5 4T
VYA TU=RERGAKR, ) VIS THER L, &
WHho7EeFvay v (ACh) RO/ vzt 7Y v (NE)
BEErEEEA s O~ NS 7 4 TR L. BT
D NE#EEZ, AF DIV ORHRIEGICE D LF -
BLOIWCHABIIKT LA —F, SHiEH o ACh I,
LDETEAFFIVUHESICEY AT DI, BT
BEEIETFLE XoT, AFFIVVIE, HILE~D
S PE O KB I 2 LA Ok A nG ) 2 IR GG L © &
5T LRI NI

ERHGHBICETE1C 2 XY ViEREADHES & pH
DRE

OF-M&EEM ", =wHEo, FREE " sy,
R (ORI S R R QSR K S B I 2 SR A 4 B
¥, CPRCER R HARRE - ARRERITET)

QIR DA ¥ A VIRBUEDOHRETIE, 1 ¥ A
VY DERBRHNOVEHPAT LR, MR~ 7V
I—=AHGAPME TS 5. —J5, 4 ¥ A Y IFEEMETO
Na* PRI 2 RS 5%, BEHITA ¥ 2 Y IEGkD?
H o THHEBANOIERIZEE IR N TVEEEZLNRT
Wb, Fald, B IR ATEE Z 72 ORas bl pH 13—
SENART=N DS, B HEN TR I MR A3 20 7o D Bk
SEAENT & D MiiasbE pH MEF L, Shadsf v 2 &
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EHUEICBES L Cwa e ER . Z2TAMIETIE, B
kAR (L6 M) 1B 5, Mleshi pH K TR
4 VA VBB O W THGET 247 - 72 MllesME pH %
BT ERRETIE, f YR VEL VR v 2RtkED
FEEAPET L2, A4 v A UV ZBKRBL Y 7 Vin
ERBOTWICHELT S Akt 13V YBILIC & 0 iGTER &
%505 MBEANE pH IR TRECIZE D 50 YL L~
BETLTWA, 72, AEOLAETIZHEWT L6 MaN~
DTN A= AJERIDOWTHMET 21T 72, DL RO RED
5, HRFMIIIZE T B A > AU VBRSNS
i pH O T 255 L T W A W REMEAVRIB S o7z,

PER R BAEFRIE DIREERFF (5 17 5 PAI-1 DEE|

OMmFATHk, 2 H, #2 Hl GEEKFESIHAE
BERER %)

FEAE, BERRIBEICHE D BP0 A 2 OWMNAHEE - THB
D, BRI HBRIEOWRBMHI BB L 2o Tnd. £
TR T, BMERMERTTI7AI 27077 F
N—%—4f e ¥¥—1 (PAL]) OERIEIEEHIRAE DR
REIC BT B8 % < RN THET L7-.

MEHE DB AT B KOS PALL RIER T AL, AL T MY
¥ ¥ (STZ, 50mg/kg) % 4 HRLEE CHEMENT S L
PEIRG & FHF L7z,

STZ #5IC& Y, MEHEDIFAERIE X O PALL KIE~ 7 A
& D ITE I HBE S 2SI U 7248, TEHCEERED Sk
Ao lz. BERITEIE 1 7 BHO X B CT R ORS R, ik
PALLl R~ A TiE, TER~Y 2 TRED NGB
EEMERROBMPPA R SN Tz, ZoER
RN FIIHEYE PATLl RIBEx Y A TRBD SN h o7z ([
FRIZ, BEIRIRIC £ 5 Runx2 % Osterix 7% & D& 5L K
FORFIZBIT2HBULT S, MM PALL R A TD
AYEENRD SNz S5, BRI X BRI
¥ PPARy OIS 12 B 2 58 AL, MEYE PATL KIE
< A THIH S

KRR LD, PALL OF ALK Z A U 7285 R 5 15 HL
BIEORENOBGATRE SN, Z OFEEIERLEIC
WSS DMRENEZ SN,

Insulin action on forskolin-stimulated CI~ secretion in
renal epithelial A6 cells

OH. Sun', N.Niisato"? Y.Marunaka"? ('Department
of Molecular Cell Physiology, Kyoto Prefectural University
of Medicine, ‘Japan Institute for Food Education and
Health, Heian Jogakuin (St. Agnes)University)

In renal epithelial A6 cells, cAMP stimulates Cl~ secre-



tion by activating both the basolateral Na*-K*-2CIl" co-
transporter 1 (NKCC1) and the apical Cl~ channel such as
CFTR CI™ channel. Although insulin is known to stimulate
Na'*reabsorption, the insulin action on the Cl~ secretion is
not fully understood. In this study, to clarify the insulin ac-
tion on the Cl~ secretion, we pretreated A6 cells with 1uM
insulin for overnight and measured Cl~ secretion and api-
cal Cl™ channel activity detected as NPPB (a Cl~ channel
blocker)-sensitive Isc and Gt, respectively. Insulin pretreat-
ment had no effect on basal Cl~ secretion, but interestingly
enhanced cAMP-stimulated Cl~ secretion with an increase
in NPPB-sensitive Gt. The insulin action enhancing the
cAMP-stimulated Cl~ secretion required at least 4 hours,
suggesting a possibility that insulin enhances the cAMP-
stimulated Cl~ secretion through expression of gene con-
tributing to Cl~ secretion such as CFTR CI~ channel and
NKCCI. Indeed, insulin increased mRNA expression of
CFTR CI” channel and NKCCI. Insulin action is mediated
via a PI3 kinase-dependent pathway. Pretreatment with
1Y294002 (a PI3 kinase inhibitor) reduced the insulin ac-
tion on both the Cl™ secretion and mRNA expression of
CFTR Cl™ channel and NKCC1, suggesting that insulin po-
tentiates the stimulatory action of cAMP on Cl~ secretion
by upregulating mRNA expression of CFTR CI~ channel
and NKCC1 via a PI3 kinase-dependent pathway.

B MRICE (T 5 GLP-1 2R EE AT % cAMP HilH4#
BOYIalL—Ya Wiz

OfrHAMmE ", RK¥ %', UPHEES Y BEAH T
BizL R R QA 5t Nt e g S A SR | R oy R PN
FRFBREFIIERHE IR - RENFF)

Glucagon-like peptide-1 (GLP-1) OB Mg Af > Ay ~
S BE SRR O BRIZ BV T cAMP HI B EE TH
LW ARELTEFDADIZZALR cAMP V7 FY V7D
MAMBERI R SN TB ST, BRIV 217 7% ) HiEH
RRLTWw 22 CH41E, GLP1ZHERKEZMNT 5
cAMP ORI E TNV EZREEL, Y I2Lb—TYa v
Lo THMOEBREROFBRIWIETH 5 2 & 2R
L, ZOZBOERI 2 IFHT & A7z, #5E, GLP-1 T
AL & N2 BRI IS MBS 5 =0 ORLEIER
F— 2B 0, HEE LA L7 cAMP O EBREZ JUE L
TWAIZEDHLNE R o7, S 51T cAMP REZ M3
% AC % PDE Otk Zfe s e TE F/2, AC
R PDE® Ca* %M EFMILT LI LICE T
Ca*BZMDH L ENENOWET A VA 20HEG %

E L, cAMP I 5 )V a— 2 & GLP-1 Hl# ok
WVEH ZMiEE L7=. £72, PKA % Epac & EFIVICHIAA
HZ LT, VYIalb—va yEREIS GLP1HIEIZL S
PKA % Epac OifitEd b 5 2 L 5T & 7=

2 25y 7 ClI- i \CF8 7 2 BSEKTFRISEEET )V

OfEATE I, HHEEE, AP RIE> (R ER
REFEFIBEE AR 3 245, PR IR R KRB R P BER
SR A 2, PR ERERFHARRE - RN
ZEHT)

AR D —D T d B Kl bR AR S0E B 2 T
B A TERL L C, el ko Skt 7 & o BB A A AR
FifBRE 2 83 LT\ 5. 2 OB RB s SE o i
BEEH S TW D00 Cl i &SRB )1 & § 2 K5 T
HbH. FREAKLIIZET S Clro@ig s LTid, MBP~OI
ARIZMEMIAFAET 5 CIEGAARIRRIC L - Tirbh,
ALY A N7z ClEACEIE FICHEES 5 CloiB
WA T U F v RV EE U CRERNEEI G sz D,
e T ¥ AL o TIEMN) A 2V ENZD T3
ZEDPHSENTWA.

Lol ER MBI B CLU B & 2 ChE S Kk
BRE DA IR I L T3, 2D V—T%
G0, HLOMETN—TICE o> TR SN TE 7225, M
HaoR sk (k) (SENT 2 EZBR EoMEN DD, ®
RO S L. F 2 THRA T LM BT 5 Cl i
DBFETIVEMBEL, ClUARICHEE 354 F V%
K« F v ROVEES MBI T 202 FHlT 22 L1
EoT, MREBBRICLIVBON TR L D IENIC
L OEMERD 2 ENTEICE > 72O THET 5.

2257y 7 Clr B d 2R REKENREETIVICE
3 bR iR ae AT ORI REME

OfEARTE, HHEEE, AR>S (R ER
REFEFIBEFFE 3 2245, "R L ER KRR PR
PR A B, PR LFERERF HARE - RN
JEHT)

OB LR R O I B ESE 2 BRI — i b L, BRI
Fao stz a2 oL > 3 2 L — M3 588
LTz 2 ATy THWOHERTORmO—2 & LTH
HHEEHOMBUEZE P2 5. HHMNR 3Ny -0y
7 7 AN - MR - S TEFRIL, 45T
AW RIRRTEE 2 VW B 2 & THF LNV T Rz
BT D WIS T 2 b DL %2 5.

FHNF BB T & B L R R B B o 7
57k, EBRMPSELTT TORBHGEICE VTS . B
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AR Z T EEHE SV THOEMN - IRE (FR) 2°
HINZ S ERIIAET B L 2R L, MBS B
BIN 2 AED D 2 By A SN B e 7 VI ES R - 0
FIEDPRIEENS.

FRRPICEMF L LT LBEVWEMNCTH RS ICRETE
HHEEET IV EERT A FOMERIIA L Y 72 Lz
JaRSREfT 2 e b D E T 5. KADTV—TIECl D
HEBEEDOEI 2R D—H E LTV 545, A0
BT D—D AP L, SRBIGVE R M N I o - ARy
STOMBNT A FIZ A2 WO LEBLEEZ DN
Lz, TIICHET S,

BRI VT PKGHEES »#EE U -
Ca**HREI 4R O A
O R, SEH MM, A A&, hiRER"
(KBREERF RSS2 KRR R F 3 B0
5 B FTBHRHILIC 35V T, ACh (IuM) (30 & 52
WA S % 5 Ca SHEIVER O 2 M b3 5. cGMP
W& Ca? FRETHAEBITRHAH Z BB L, & o #iix PKG
FHEH] (Rp8BrPETcGMPS) 2 & W% L7z, LA L, Rp
8BrPETCcGMPS (& W AHBS sa I & MR, S # AN %
FlEEZ L7z, AWFFETI&, RpSBrPETcGMPS I2 & 5 %%
AHBEBRIC DO WTHEST L 72,
BT HIE, a7 F—PMEIc X Y gL zELvEy
b BRI 2 o ST T ISR L7
Rp8BrPETcGMPS 12 & % & HAHM L, PKA BHEAIC
X Y%L, PDE2FEH] (BAY-60-7550) I2 & ) Fisi s h
72, F 2B MBSO 1 PDE2A 285 L Tz, I
PR B2 3 W T, ACh 1d cGMP & & % B9 in & ¥, Rp8
BrPETcGMPS & BAY-60-7550 i, cAMP & % 3N < &
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= BRIMBRASERIIZIC B VT, AChIC X % cGMP £

1&, Ca® IR B R 2 395§ 5 — 75 C, PDE2 &1k %
AL cAMP %533 5 2 & T, i) 7 B VRO SO % B
LTwa I eamshi.

R EEAHI BN B 5 KH-Clritdk{k (KCC) DREIE
Bf

Oduniess 2 FHMmEE", MARZ ', HF % X
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