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PLHERE % Ca® R % F Vv CRAT L 72,

4, REZBRMEKF v IV Kird1 EEPEEERD
WA EERR AT

Ol w2, KBTS, ¥ E', HILH
WmEOAREAY CRBRKRFRERE SRR 51 -
MM SRS, *KBRAFEHIRE T AR E £ v
& —, SRR K S35 S AT 22)

AT 2 F % FOVEEREDSEEY L OMITARIZ X W IB S h
5. COMENEBIETSEATH R, IhETICRA
&, RENRZERI) DEL ORI LT b= 2 FHILY
ARBEIEA 7Y 7HINBICFEH L KRR 2 9 ]
XM K (Kir) % %V Kird]l 2RET5Z 225K L
TEZD, FHHEEERT IR TH- 7. 4H, BLE
HFEM P L RN REEZ Y, Fr 2 VHloRY %
AL & SEM R DM AR R FBAL O )7 ORERE I % <2

144 ©B%£s Vol.72, No.5 2010

XY, EY—F v OV EAER 2 BT IR IRAT L
72, Fex OFERIZ, Kirdl F ¥ 2V D central cavity (ZTH L
T\ 5 Thrl28, Glul58 AW & OAH AR \ZEHE 59
LT EERLTWAS. Kird]l F ¥ 2VOZEYIZ X 5 RLERE
W2 MG R 5 2 L, BT WEY ORI
H)7H A4 >~ 2 WHIC L, Kirdl 5 % &V OB RE K 0%
RANDOY G- 2R 5720 DH %Y — VORI S
RS 5. & 51T, Kir 7 ¥ 2OV O LB HI AR O 2
b b 2 MDD 5.

5. Bfitk#FEMT O F v XU (MVSOP/HV1) IE S4-
like segment DF 3 &%k > THHKEET B

WHFEF, BNIEA ", M. Norholm?, BAIER S, Kl
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R & TR E AN Ca? DA R Lz 512, fif
IRPENU 2 0 Ca?* BEINAREE 2 MG % 720, fifaofinkic
BEERT A MLy FRERZEMA 4 v F ¥ AV (SAC) 1274
H U7 SAC BHESEZ HWT Ca" HHAD SAC Ol 5. %
WEL72& 2 A, SAC BEHII MR IGH %O Ca® E
EABICHHT A EBHL LI Ro72. ITNHOREN
5, MERMEDGH#121E SAC 24 L7z Ca¥ ERAVE L, Witk
FEDE TSRS L Cw B fetkdR S hi.

3. Roles of Mitochondrial NCX and Ca?* uniporter on
BCR-mediated Ca?* responses in DT40 cell

B.Kim, S.Matsuoka (Center for Innovation in Immun-
oregulative Technology and Therapeutics, Graduate Sch-
ool of Medicine, Kyoto University)

Roles of mitochondrial Na*/Ca** exchange (NCX.) and
Ca*" uniporter (CaU) on B cell receptor (BCR)-mediated
Ca?* responses have been unclear. To clarify the roles, we
measured cytoplasmic Ca®* (Ca?*.), mitochondrial Ca?* (Ca*".),
and apoptosis using Fura-2, Rhod-2, and FITC-labeled An-
nexin V, respectively, in DT40 B lymphocytes. In control,
BCR stimulation with anti-IgM antibody (M4, 3 or 5ug/ml)
evoked an initial Ca**. transient of ~680nM followed by a
sustained oscillatory Ca®*. increase (~226nM). Ca®*n in-
creased during the M4-stimulation by ~40%. Twelve
hours after the stimulation, annexin V positive apoptotic
cells increased to ~32.8%. Ru360, an inhibitor of CaU, did
not significantly affect the M4-induced Ca**. increase and
apoptosis. In contrast, the inhibition of NCX, with CGP-
37157, which significantly augmented the M4-induced
Ca’*n increase by ~115%, significantly attenuated the os-

cillatory Ca**. increase to ~95nM and decreased the popu-

lation of apoptotic cell to ~20%. However, thapsigargin in-
duced store-operated Ca’* entry was not significantly af-
fected by CGP-37157. These results suggested that
Ca’* flux through NCX., into cytoplasm is an essential fac-
tor to maintain the BCR-induced oscillatory Ca** increase

and apoptosis in DT40 lymphocytes.
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LPS (TLR4 7 I=A }) KO PamyCSK, (TLR2 7 T7'=
A M) A&, e MERERICERH LT A A A v L8 KUY
TNF-0) DREEZFE L 72, OB IE ERK, p38 KO
PI3K OHHALICKE L TEB Y, INK O3 KkF L
TWwihorz. LPS % 7213 PamsCSK IS X - THE &
N5 A M A4 vOEEIZGCSFIC L Dl S —
J., GM-CSFiZZh oD% A M h A4 ol zimL, #
O¥EHEIER 1L G-CSF 12 X » Tl S 7z, GM-CSF & 7%
D, GCSFIZxSTAT3 %5 < ML L7z, GCSFIC & %
STAT3 DY YBALE F A A A ¥ EEAMHIEM X JAK2
BHERNC X D BHE S 7z, LPS % 7213 PamsCSK. HI#IC &
% ERK, p38, JNK, Akt KO IkBa ®) ~Etix G-CSF
RO GM-CSF Ik 2B a2 T hdole. ThOHOMER
1%, G-CSF & GM-CSF #* TLR 7 = X Ml & > TFH
BINDE MERERP SO A b h A v EAREICBWT
HWICHKT 21 %mR L, 72, G-CSF % STAT3 O
PALZALTHA AL v OEAZAICHBLTVWSZ
ZRELTWS.
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5.

Hid BT A RS =5y FOEFEOR FIREEI =
Ry TEWZAR, 4V 77l /) —)V (24mg/kg/H, 3
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3. Overexpression of calmodulin in cardiomyocytes in-
duces cardiac hypertrophy by a calcineurin-dependent
pathway

K.Obata', GX.Zhang', H.Matsuyoshi', M. Yokota®
M. Takaki' ('Department of Physiology II, Nara Medical
University, “Department of Cardiovascular Genome Sci-
ence, Nagoya University, School of Medicine)

Objective: Transgenic (TG) mice that overexpress cal-
modulin (CaM) in the heart develop cardiac hypertrophy
in a manner thought to be dependent on Ca®', CaM-
dependent protein kinase II. Other studies have implicated
the Ca?*, CaM-dependent protein phosphatase calcineurin
in cardiac hypertrophy. The possible role of calcineurin in
cardiac hypertrophy induced by CaM overexpression in
the heart was investigated.

Methods: CaM-TG mice were studied up to 14 days of
age with or without subcutaneous injection of FK506 (1
mg/kg per day) from birth.

Results: CaM-TG mice developed a marked cardiac hy-
pertrophy and exhibited up-regulation of atrial natriuretic
factor (ANF) and B-myosin heavy chain gene expression
in the heart during the first 14 days after birth. The activ-
ity of calcineurin in the heart was also significantly in-
creased in CaM-TG mice at 10 and 14 days after birth com-
pared with that apparent in wild-type littermates. Treat-
ment of CaM-TG mice with the calcineurin inhibitor

FK506 for 10 days after birth prevented the increase in



calcineurin activity in the heart, reduced the increase in
the heart-to-body weight ratio by 75%, and rendered the
increase in cardiomyocyte width insignificant. CaM-TG
mice at 14 days of age also exhibited an increased left ven-
tricular end-diastolic dimension and reduced fractional
shortening. FK506 treatment prevented the development
of both. FK506 also inhibited the induction of fetal-type
cardiac gene expression in CaM-TG mice. Overexpression
of CaM in cultured rat cardiomyocytes also activated the
atrial natriuretic factor gene promoter and potentiated the
stimulatory effect of phenylephrine on this promoter in an
FK506-sensitive manner.

Conclusion: Activation of a calcineurin-dependent path-
way contributes to the development of cardiac hypertro-

phy induced by overexpression of CaM in the heart.

4. Possible mechanisms of AT1 receptor blockade on
B-adrenergic receptor stimulation-induced cardiac hyper-
trophy

GX. Zhang', K. Murao®’, K.Obata', H.
Matsuyoshi', M. Takaki' ('Department of Physiology II,

S. Kimura®,

Nara Medical University, “Department of Pharmacology,
Faculty of Medicine, Kagawa University, ‘Department of
Internal Medicine, Faculty of Medicine, Kagawa Univer-
sity)

A close interaction between adrenergic nerves and an-
giotensin systems has been documented. Recently, we re-
ported that B-adrenergic receptor stimulation-induced car-
diac hypertrophy was suppressed by a potent angiotensin
II receptor blocker (ARB). However, the underlying
mechanism still remains unknown. Methods and results. In
the present study, we firstly confirmed that development
of cardiac hypertrophy was inhibited by ARB (CV11974;
CV) in response to chronic B-adrenergic receptor stimula-
tion by isoproterenol (ISO). The effects of CV on the aug-
mentation of the cardiac mitogen-activated protein kinases
(MAPKs) cascade and cAMP responsive element-binding
protein (CREB) by acute ISO stimulation were investi-
gated in conscious rats. CV completely suppressed in-
crease in phosphorylation of ERK1/2 MAPK by acute ISO-
infusion, whereas CV only partially suppressed ISO-
induced increases in phosphorylation of p38 and JNK
MAPKSs and had no effect on ISO-induced increase of phos-
phorylated CREB in rat hearts. Captopril, an angiotensin

converting enzyme inhibitor (ACEI), had no effect on

acute ISO-induced cardiac MAPKs and CREB phospho-
rylations. Analysis of MAPK upper-stream regulating pro-
tein Raf-1 activity indicated that ISO markedly increased
both of Ras (stimulator of Raf-1) and Rap-1 (inhibitor of
Raf-1). However, CV suppressed only Ras activity, but not
Rap-1 activity. Raf-1 immunoprecipitation results revealed
that CV completely suppressed ISO-induced increases in
its association with total and phosphorylated forms of
MEK. Conclusion. The mechanisms by which CV protects
cardiac hypertrophy in response to B-adrenergic receptor
stimulation may through (1) direct blockade of the cross-
talk between ATI1 receptor and B-adrenergic receptor;
(2) inhibition of the Raf/MEK/ERK cascade depending on
changes in the activities of Ras and Rap-1. Our present re-
sults might provide a molecular basis for the beneficial ef-
fects of AT1 receptor antagonists on cardiac remodeling
and functions in patients with sympatho-excitatory heart

failure.
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1. v FOMEAAY X LBEEICH T S Prokineticin 2
DI%E

P %' M. ERBhuiyan', fI5% X' S. Gouraud',
FREFEM, B L Negri’, RIHIEAS' (KL
R AP R 22 R 2 AL P22 55 T3 M, *Department of Human
Physiology and Pharmacology 'V Erspamer’, University of
Rome ‘La Sapienza’, Rome, Italy)

MAEOMIT L X HBICHAY X205 L) T
L, REEE L CIEEY 5 RIS A b TR R~ D ML bk
BHEERT, Tobb ROk R KRBEIES L
W) ERTEETH L. HAEOBRAKEETOHT A H =X
A, ThbBLFRETOMFIZE b 2w, MEHNY X4
HMD% { DA ) X L L ARG TRETOZE T
WCHhbHZEMEHEI NIz, Le Lo, 5 FREH TR
THHFLRVHLEVEHBL XV TOY X405 IHES
LB E V) EERL AV TOY ZLICED L HITE
ENTVRROPBHETIAYOTETHL. £ THA
¥, HAREMSMEZ v b (SHR) ZHWT, KEEHED
¥ LCiEH%24®TWw 5 Prokineticin 2 (PK2) & IfiLE
HWNY X 2 & OBRIZOWTRN, LT of R 21572,
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(1) SHR CTIIEIMLED A7 & FIMEHWN ) X 2 OREGH A
Shz. (2) BEMHOPK O —2Th % UL HEINH
(NTS)IZBWT P2 OO XL ICEEBAL NI,
(3) NTS ~® PK2 ®% 512 & 0 ME - AR OIET 2358
OOHN, FORRIIERIKAENTH -7, D EoRRE,
7 v b NTSIZBIF 5 PK2 2%, IR, & <ATIMLE - 031
BOHNY X LD EE 25 H % R LCTw b Egk
BRI L T,

2. BRAREMEMES v MBI BB/REARBU X L
DEEHR

OB, M %, MK %3, M ERBhuiyan, S.
Gouraud, RIHITEAZ RIS BRBF K R 20 AL B 58
)

B - IREACH & G BRENRE ICIZ AR B B W IR R IR e A
HEIAHANY X2 HD. ZNS5DOHNY) X LI
W&o TR S L ICRADEREAS I TE 2 X 5 ([Ch#E b
ENTWVE. L, TNHDOY ALICHRENELL L, HE
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3. Voltage-sensitive dye imaging study of electrical
stimulation in mouse visual cortex V1 and V2L areas

T.Fehervari, Y.Okazaki, T.Yagi (Graduate School
of Engineering, Osaka University)

In a voltage-sensitive dye imaging study we investigate



mouse visual cortex response to electrical stimulation in
the primary and adjacent lateral visual areas. The cortical
surface is revealed and stained transdurally with RH795 or
RH1691 voltage-sensitive dye through a cranial window
over the right hemisphere in urethane anesthetized adult
C57BL/6] mice. Glass micropipette electrodes of circa 10
um tip diameter are used to deliver cathodic-first biphasic
single stimuli at depths <1000um in the primary visual
area (V1) and in the laterally adjacent visual area
(V2L) where the strongest secondary response appears on
stimulation in V1. After V1 electrical stimulation we ob-
served cortical activity spreading over V1 followed by a
several hundred milliseconds long phase of hyperpolarisa-
tion. In addition, activity peaks were present in several ad-
jacent visual areas with typical peak delays of 10-30 milli-
seconds after stimulus, depending on stimulation location
and visual area. Stimulation of the V2L area evoked depo-
larization activity in V1 suggesting retrograde signal pro-
pagation, and also evoked cortical activation in other visual
areas. We believe that our research, beyond providing
some insight on signal propagation between mouse visual
areas, might also prove helpful in the creation of a V1 or V

2 cortical visual implant in humans.
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