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Cytosolic Calicum Regulation in Ventricular Myocytes of Rats with Monocrotalin-Induced
Heart Failure

Harumi Ogawa (Department of Cardiology Saitama Medical University, Moroyama, Iruma-gun, Saitama
350-0495, Japan)

Monocrotaline (MCT) has been well known to induce pulmonary hypertension (PH) without changing
systemic blood pressure in animal models. We previously reported that pathological hypertrophy
occurred in left ventricle (LV) as well as in right ventricle (RV) with MCT-induced PH model although
neither pressure or volume overload was burdened on LV. Our purpose is to examine differences in [Ca*];
regulation between hypertrophic myocytes with pressure overload (RV myocytes) and those without
pressure overload (LV myocytes). Our working hypothesis was that RV remodeling due to both direct
mechanical overload and neurohumoral factors may have different effects on myocyte Ca” regulation in
comparison with LV remodeling solely due to neurohumoral factors. We injected MCT or control saline
intraperitonealy and observed these rats for 6 weeks. We lost some of them due to pump failure or other
complications. Ventricular myocytes were isolated enzymatically from RV and LV free walls 6 weeks
after injection. We measured [Ca®]; beat to beat basis using fluo-3 as previously reported. In stabilized
electrically-activated [Ca®]; transients, the peak systolic [Ca*]; and the amplitude of [Ca*]; significantly
increased in LV myocytes of MCT rats as compared with LV myocytes of Sham rats or RV myocytes of
MCT rats. The decline phase of [Ca*]; transients were also accelerated in LV myocytes of MCT rats.
But these parameters were not changed in RV myocytes of MCT rats in comparison with RV myocytes
of Sham rats. Protein kinase activation of myocytes increased peak systolic [Ca*]; but decreased
the decline speed of [Ca®], transients in both LV and RV of MCT and Sham. The normalized [Ca*],
transients decline speed was not associated with plasma brain natriuretic peptide level (a well known
marker of heart failure grading).

To examine whether these Ca®* handling changes were due to Ca® handling gene expression, we
performed RNAse protection assay for sarcoplasmic endoplasmic reticulum Ca ATPase (SERCA) and
Na-Ca exchanger (NCX). These assays did not show significant changes in the expression of SERCA and
NCX genes.

Thus the Ca*a handling was altered in both LV and RV ventricular myocytes from MCT-induced rat
hearts. But the data described above strongly suggested that the alterations of Ca** handling in MCT
rat hearts were not due to the changes in SERCA or NCX gene expression but due to the changes in
SERCA and/or NCX functions. The mechanisms in alterations of SERCA and NCX function may involve
phosphorylation state of these proteins.

Keywords: Monocrotaline, Congestive Heart Failure, Ventricular Remodeling, Calcium Handling,
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BILEE 70 5 I £ C O AR 1 B e i R (excitation-
contraction coupling; E-C coupling) & "FEEN % 2.
MR B OLBCaF v 31V TH BV ROy v
234K (dihydropyridine receptor; DHPR) X © flifi@
WIS A LTz DB Ca™hd, i /) id {& (sarcoplasmic
reticulum; SR) FIicH BV 7/ ¥V ZEK (ryanodine
receptor; RyR) » 5 0 Ca™ fit Hi % £ L (Ca™-induced
Ca* release; CICR), UNfEAEeC %2, sligid 1,
SR | Ca*-ATP ase (SR Ca*-ATP ase; SERCA2) ¢ JE
B 5 (sarcolemma; SL) |- 0O Na-Ca 32 #1 #%# (Na-Ca
exchanger; NCX) 2 S #liflaiN & O Ca* Hhifirh & Ak
3> cnbDCany RY VY FICB EEZERL, O
R OUNAE, MEARICE O OAR LR S T EDH
5NTWV5.

DARZDETIIVYE U TIEFEERETIV (MFhik
Mg, KERMEZE, KBRS, B EIIREAZE, AR
), REAMET IV @ERS v > b, KERF
FASEAR), DR IE 7V GEEIIREAZE), €7
W (7 RUTRAVY, TIvaA—)y, ATaAT3IYV),
EHER—Y T ETVY, B TRETTIVED
AVSNTWS. ZOUEDICE/ 7R VibAEe
EFNEPRB B, £/ 7R ETI)VAaA RO
—RTH D, MMmEKROREFICXZMEmEETIVE
LCHIBN, iR DRRED R ' a9
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THEXEIERBUIO DM TDON TV 5.

KLiFeeomsee, €/ 7ax) i kB hliEinT
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RREEIRET BT — R EET. S, WORICE
% CanNy R T DE M U TRE L 7z,

H &

F% % 13 US National Institutes of Health X 0 Z2&F &
N7z Guide for the Care and Use of Laboratory Animals
ICHE > T Wister ratz il &5 U SZBRIC i [ L 7z (NIH
Publication No.85-23, revised 1996). 1 £ ERIAZE)
FERZE B2 GEREES000017) DFREDE LIicfT- 1z,
AT Y S OERK

6 RO It Wister rat (128~138 g) 103 PEIC 60 mg/
kg @ Monocrotaline:MCT (RD'CATSE, HAS) 7% BifnlHg s
WVES LTz, 6ERERGEBIS L, 4F L7235PLD 12
W DIHENE Wister ratZ.0h 27y & (LLFMCTZ w b
LS & LTHW .

HABE O AR D1 E R

Wister rat (128~138 g) D.LEN SHER DI T 7
F—BHERRE S D ITEE DO O E R & B U 7.
Pentobarbital Sodium (Nembtal’ K H A &l HA)
1~3 ml7Z JEENTES UEE U722 v - K Ol 72 Hié
H U, #5 < KBIRER 7 T Langendor ff # 7 25 &5 1< 4%
ftL7z. 0 mM Ca” &1k ©5 7 M L7z, 0.1 mM
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Ca” VR D A - T BT T8~ 12 0 R U 7o IR
1X37°C, pH 74 THEFF L7z, WERIED TICE T LTz
T EZER LT, B EE/500.1 mM Ca™ AT (0
mM Ca* i 0.1 mM CaCl,Z A TIERD T5 7 Mk,
OB HLEZYO M URSRFP TZENETNZIE
EHATHMN YO, MlyHiER 2 &L T 0 )b 2 —
U7z, Ml O Ca™ I8 72 1.0 mM £ T LR X 4,
FiRTORIE LB 6 e AN IS U 7z,

0 mM Ca™ YAk DFHKIZ 126 mM NaCl, 4.4 mM KCl,
1 mM MgCl,, 16 mM NaOH, 24 mM HEPES, 11 mM
glucose, 20 mM taurine, 4 mM creatine monohydrate,
5mM sodium pyruvate, ImM NaH,PO, TH b, 0.1 mM
Ca” VA& 0 mM Ca™ {A{fiic 0.1 mM CaCl, =iz,
% & 512 Worthington Biochemical Corporation,
USA 751 226~ 284 u/mg D collagenase type 2 100 mg/
dl, SIGMA JAPAN O protease 10 mg/d17% iz CTERK
L7z
HAEP Ca™ PR DOHIE

W U 72 #J2 13 laminin (Biosciences, USA) Ta—
T« 7 LTz chamberl & &4, 3077 98 mM
D Ca* HOEt12E T dH % fluo-3, AM (Molecular Probes,
USA) W& £ N7 HEPES /A CREAFMLEE L 7z. £ D
#% fluo-3DF F N7z 24 mM HEPES /A1 T 1577 LA E
Ve 72, HIAEIC 485 nm Dt Ye 2 5T L, 530 nm D
HOYEZ2 JE U7z, 530 nm O HDE5E E O B MR N
Ca™ JERE ORIINZ RS 5. JIE I IZ BB A
7 In (DX-1000, Solamere Technology Group, Salt Lake
City, UT) ZfH U7z, #EFUHEEIEHAY 2.0 ml/min & L,
chamber PN OFEFRIE IS5 1~ 1.5 ml TIEIE—E I HE
Frl7z WIEIE30 £ 1°C T o 7z, Ml Ca JEE D
fEfE & UCF/FOZ 7z, FOAIREZ 0.25 Hz THEAX
IR L 7z & & OYEERFIHD 530 nm DHOEAEZ, Flds
BROWPEMEZ /RS

HEPESTAK DK% 126 mM NaCl, 4.4 mM KCl,
1 mM MgCl,, 13 mM NaOH, 1.08 mM CacCl,, 24 mM
HEPES, 11 mM glucose TdH O, 21 25°C TpH7.4I1CH
B
$2E8 7’11 k 2—)U (Fig. 1a, b)

12 JEER O IEME Wister rath 5 HLEE U 72 0 Z a7
W, AR Ca® 25 ([Ca™]y) ZHlE Uiz, DZEHhi
a7z 2-3 2 LI D BILRIAZ 1-2 /55d#k L, £ D
%, BRI X O ISEZARR LT, EIRWB-T F
L+ 7 d=A kT % Isoproterenol (Iso), 77 =
Wi 75 —X 21 M9 % Forskolin (For), PDE I
FH %5 C B % Milrinone (Mil) 010 nM, 100 nM, 1 pM,
10 pM I BT B [Ca™), 02 b2 £ =% — L /= (Fig.
la, D)IT/RT K D I 21TV, -amp/ tauZz Cafl Fi#
EeEZT.

J=¥riavr4 2y
iR et EIC eV ZolB (Tel Test Inc.) ZFH W TELZE X
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D mRNAZ#fitH U, 10 pg 9" D L7k, 7 Au—
27 EcESVKE L, Hybond-NfE Fic7awy b
L7z, fERD IS HE> T, SERCA2a, dihydropyridine
sensitive Ca® channel receptor ® a1 subunit,
ryanodine receptor(RyR2) I %9 % Fa—7 7w
T 1> %7 UT-. RyR2DCcDNAIZ, AR KKZFESE

MEERKMOFHEEINZEDZMH L. 20T
NDcDNAWE, [a-P32]1dCTPICTIXRIVL, N1 T
VXA ¥ —3 3 V7217, Fuji image analyzer (Fujix
bas2000;Fujifilm) 2 FHWCERIb Lz,
7 — 2L

IV LR T )V X OHIRINEE 7 e
7 VT (HANENIC K D L 71%, AD I 2 N— &2 —
(Digidate 1200) IC & O A4 > T A > THRERST— X ik
Y 7 b (Axoscope) 7= W T PC (T 273w 7418
KX ON= T A7 EEICRIF Uz, fiTB KUK
ERICIEY 7 b =77 (ORIGIN) ZfEH L7z, 7—&
M ARERR 2 TR LR 211> 72, P<0.05
Rt P AR E U,

& R

(1) HH14% 5711 (Table 1)

Y 5RO Sham = v ~, MCTZ v MZHBIF 5
HUEE O IR 31 B MFE A Ca* BhHEZ Table 11C
9. &IE (amplitude:amp) ICBIL Tl Sham = v + &
gL C, MCTo v FTIEAREL, BEOLZEQV) Tk
HEEERDZ (P<0.01). Sham< v +, MCTZ v
FesICHLZE RV) LEHEELTLVTAE L, MCT
Zv N TREREEZRDT (P<0.05).

DEFRO5hEREE DGR & 75 % [dCa/dt], [amp/
tau \ICBALC&H Sham < v b &t LT, MCTZ v k
TIIREL, IVCIIAEEZZED T (P<0.01). Sham
v b, MCTZ v h EGICRVEHEELTLVTAEL,
MCTZ v F CldEEAZZRSO T (P<0.001).

[dCa/dt], [amp/tauli[Ca™]ICiklF T %728, BEX
1T - T2 B 5 D8k % FV T [systolic Ca™] &
DORfRZ MG L 7z
(2) EXUIHE % (Fig. 2, Fig. 3)

DA 7 3 73 R RIS BIEE U 721, UK
T FE S % BAUHIERIE % 5 0 O [amp/tau] 7 el 1,
[systol] Z ffifiliic 7’ry b L, 7— XY 7 Mk
DH#EIT 2w FZ2iro 7z (Fig. 2). WINDERRE
L T740v FLTWI, LVTIESham~ v ~, MCT
Z v b @ [amp/tau] & [systol] D & (X AHE #3287
Mofz. RVTIESham=Z v k&L TMCTZ v
& [systol] I K9 % [amp/tau] K O /NE L, EHEITHE
RNTHD, Calk FHEMETFLTWVWA T ENEZ
5nic.

Z Dz, [amp/tau] ZFRREDTREE, [systol] Z LY
fEEDIEIE L L, ZOEEOTHEZIT-> 2. LV T

BEAREDEM-> 1M, RVTIFAEEA (P<0.05) %
R, MEEREME R L TWAB T EARBENT:.

Pacing Isoproterenol
0.25 Hz
1uM 10uM calibration
L 10nM 100nM & &
MWW“WWWWIWWWL
Calibration Method lonomycin
[Ca?*];= Kd x F/(fmax —F) MnCl,

fmax =5x fy,

Kd = 1100 nM (rat myocytes
at 23 °C)

F; recorded fluorescence
intensity

«— fun

<+«—— Zero

Fig. 1a. [Ca™]; transients. fluo-3 CE/EULHZTTVS, A4/
XA ‘/L;Ji DRI R, A TFL—RL,
FRAN Ca™ YR 2 MlE L7z,

[Ca?*];= Ae -t
4— systolic [Ca?*];

w0 A d[Ca?*] | dt = - A e -¥r

1500 ~.maxd[Ca*] /dt=-AlT (t=0)
=-amp /T

1000 A

A : amplitude (amp)

T: time constant

v

o 1000

—
8

t=0

Fig. 1b. Analysis with Curve fitting. [XIC/RT K 5 ICfif# 72
17\, -amp/tau % Ca{lf N#HEF L #Z 2 7=,

Table 1. Stabilized [Ca®]; transients (0.25 Hz)

shamLV MCTLV shamRV MCTRV
n=45 n=39 n=51 n=35
amplitude 412153 689+67 369+41 461£56
(nM) : *F o T
systole 513154 784169 | 462£42 559£56
(nM) * i
dCa/dt -6.1¢1.1 -11,0+1.5 -5.4+ 0.9 -5.10.8
(nM/sec) ** tht
tau 171+18 124+9 164+12 17111
(msec) ' * s T
-amp/tau  -5.37%1.32 -8.11x1.41 -4.04+0.87 -3.4610.53
(nM/msec) t

*P<0.05 v.s. shamLV, **P<0.01 v.s. shmalLV,
tP<0.05 v.s. MCTLV, 1t P<0.01 v.s. MCT LV, 11P<0.001 v.s. MCTLV

SRS 581 0O HLEE ORI 354 2 I Ca* iR Rd
MCT: Monocrotaline, LV: Left Ventricle, RV: Right Ventricle.



T4 /N

(3)SERCA & NCX Dz 17651 fi#HT (Fig. 4, Fig.5)

Z T, Cafk FdEEZRE L TW5SERCA (Fig. 4)
& NCX (Fig. 5) DmRNAZlE L7z. SERCA, NCX&
% 1ZSham, MCTR CHREAZEDEN-> .

(4) AL 505 (Fig. 6, Fig. 7, Fig. 8, Fig.9, Fig. 10,
Fig. 11)

RICHFG5REDCa s T >y v b O GE TV
(Fig. 6), RV (Fig.7) BN/R9. #EflAS [Ca™]; T, A
W THS. Milk g LT, Iso, Forf& G5 EDE—
718 <, Iso G T X O RIBEORT TRV E—

LV RV

R P R P
0 Sham  -091 <0001 0 Sham  -094  <0.001
MCT 081 <0001 o MCT 095 <000t
- -10 a -10
8 0O Sham
-20 -20
a @ MCT
§ -30 -30
1
-40 -40
=45 =51
-s0{ 0" o 50| &"
@ n=39 o @ n=35
-60 -60
0 1000 2000 3000 4000 0 1000 2000 3000 4000

Systolic [Ca?*]i (nM)

Fig. 2. Relationship between systolic [Ca*]; and [Ca™];
decline speed (-amp/tau). .OZF ML Z 3 7 [RS8
RUTt%, WEZEFEFRY 2 BSHNMER 5 A0 [amp/taul
e, [systol] Z#lic 7oy F L. WINODERL
LT 2w LTV

LV: Left Ventricle, RV: Right Ventricle, MCT: Monocrotaline.

Sham MCT Sham MCT
0.000
7 0002
N
S
= -0004
Q2
°
4 0006
>
»n l 1
Sy -ooos I
8 l n=51 n=35
& o010
E n=45| |n=39
I 0012 N.S. P<0.05
Lv RV

Fig. 3. Comparison of normalized [Ca®]; decline speed (-amp/
tau/sytolic [Ca®]). Fig. 2 1IC/R L7cEREDMEE O T ME #17
W, RV THEAZRDI:.

LV: Left Ventricle, RV: Right Ventricle, MCT: Monocrotaline.
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BB TND.

[amplitude] (Fig. 8), [dCadt] (Fig. 9), [amp/tau]
(Fig. 10) ZNZNIC BT B IREE(LROHB 2 7 5
IR . fitdilid [amplitude], [dCadt], [amp/tau] %
NZNDETH D, log£rk Uiz, Kl Iso, For,
MilZNZFNORGHEANRETH 5.

Iso, ForfZ 58D LV[amplitude] TIIMKIERE TO s
WNEEEERDHRNEDDSham T v k L HEEL T
MCTZ v MBWTERWERAA SNz, LV[dCadt],
[amp/tau] iC B U T3 Iso $% 5-#F T & [amplitude] & [A]

Sham MCT

Sham MCT

Fig. 4. Quantification of SERCA mRNA. Ca & N[ 7 £
LT\ % SERCA ® mRNA ZHl5g Uiz, EERIC/—H T
a7 Yy, FERICTHREZRLEDN, LV, RVE&EIC
BRAERBDIEMo Tz,

SERCA: Sarcoplasmic Reticulum Ca*-ATPase, GAPDH:
Glyceraldehyde Phosphate Dehydrogenase, LV: Left Ventricle,
RV: Right Ventricle, MCT: Monocrotaline.

LV R
Sham | MCT Sham | MCT
NoX - e s
o PESeew ewe Sve
n=3 n=3 n=3 n=3
N.S.
25 I 1 25 N.S.
2 2 1
15 1.5
1 1
0.5 0.5
Sham MCT Sham MCT

Fig. 5. Quantification of NCX mRNA. Ca {5 & J& % #ii¢ L
T3 NCX O mRNA Z{ll7E U7z, LBERIC / —¥ > T mwy
T4V, FERICTHEZRLED, LV, RVEBICHE
FE R IEh o Tz,

NCX:Na-Ca Exchanger, GAPDH: Glyceraldehyde Phosphate
Dehydrogenase, LV: Left Ventricle, RV: Right Ventricle, MCT:
Monocrotaline.
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FRDMEM 27~ U7z, For % 5.8 TIEi¥iC Sham = v k
L TMCTS v b TR EWKIGHEZZED . »
TN TEISEICHENEC TV S D E iR
ETREERAEEORISEZ R LT Mil#&5HO
LV[amplitude] & Sham = v MZxf L TMCTZ v R T

Iso
3000
_ toum
1uM
2000 100nM
Sham 10nM
1000 Pre drug
0
2 sec
3000 \qu
2000
1000
0

Fig. 6. LVIcHEJ % Ca bS5V o v hOMAUETH 5. Hitdhh [Ca™]; T,
HY, FEXT sham, FERIC MCT Z/R9.

T5

FOSEMMENE O 0, Wiic LV[dCadt], [amp/tau] iX
Sham = v FEEELUTMCT Z v ks CRIBEDNE L 7o

TWAEmZR LTz,
Iso, Forf’%5.%fd RV[amplitude] T!& Sham=> v I,

MCTZ v MCH S DRSO E WD T,

LV
Mil

.

For

\10,.",

10uM
1M
100nM
10nM

Pre drug

_ 1oum

LV: Left Ventricle, Iso: Isoproterenol, For: Forskolin, Mir: Milrinone.

3000

2000 100nM

S h am 10nM
1000 Pre drug
0
2 sec
3000
——_10uM
1uM
2000 100nM
MCT 10nM

1000 Pre drug

0

SN
RV
For Mil
\mum 10uM

10uM 10uM

1M

100nM

10nM

Pre drug

Fig. 7.RVICHEIFS Ca b0 Pz Y FOMIULTH S, HEllH [Ca™], T, KA T

HY, FEXCT sham, FERIC MCT Z/R9.
RV: right ventricle, Iso: Isoproterenol, For: Forskolin, Mir: Milrinone.
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RV[dCadt], [amp/taulICBIL CIEEEZEDHZWV
& DDOWVI NG KL Tld Sham & [Lig L TMCT DK
JOPEDMED > 72, Mil % 5RHCES U T LV & [ABED
otz R Uz,

SN 2 RO TEICBE LT, A5G DR
TLV[Ca™], D FRZRD B 18, R L WA, L
LOffRERD B2, ¥— I RHCEB O TFig. 2 LA
RRICHERNIC [amp/taul, HEHHIC [systol] Z 71y b L,
74w o7z (Fig. 11). WIht k<7 s v FL
TWiz. Iso, For5EDOLV, RVE EICSham~ w -
E g L CMCT = v b T [systol] IC %f 3 % [amp/tau]

MEO/NEL, HEHEPHTHD, Calk FHEHN
KRLTWAZ EMNEZ SNz, MiIlEGRHICEIL T
. O Sham
amplitude ~@- MCT
Iso For Mil
g
“ab
LV &0 +/ /l?
5 / § 4
] 0o n=11 O n=16 +/+ O n=18
@ n=13 @ =16 @ n=10
b S
RV gwoo / /l'/ oy ?/ i
o o n=17 O n=18 O n=16
o n=11 ) n=13 o n=11
cl;—;cleE;"ltrIaEt—isor:E-S 1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5

Fig. 8. amplitude DREZLRFOHRE 2 75 TR, it
i3 [amplitude] DIETH D, log Xrk LTz,

LV: Left Ventricle, RV: Right Ventricle, Iso: Isoproterenol, For:
Forskolin, Mir: Milrinone, MCT: Monocrotaline.

O Sham
dCadt -@- MCT
Iso For Mil
100
2|, o
Lv E ?/ T i
O 10 o /f”‘; :
5 . B
O n=11 ';' 0 n=16 N l}l O n=18
@ n=13 @ n=16 @ n=10
1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5
_ 100
b .
é ) ? /f\? ‘ ./? -
8 10 o f—i -
© * 0 n=17 f/ 0O n=18 - R 0O n=16
Y n=11 ® n=13 ® n=11
1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5
concentration

Fig. 9. dCadt DIREZ (L OHERE 2 7T 71
[dCadt] DIETH D, log Fr& LTz,

LV: Left Ventricle, RV: Right Ventricle, Iso: Isoproterenol, For:
Forskolin, Mir: Milrinone, MCT: Monocrotaline.

TN 148
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IELV, RVE&IZShamZ v ~, MCTZ w FTHH S »
REWIEERD IR o Tz,
(5)BNP & DEi{% (Fig. 12, Fig. 13)
CCCOAEOEIELEN T2 EMBET 5 RIS
NTWVABNPY™ &, UNkiEHE [systol], #th#RHE [amp/
tau] & OBRZE MG U7z (Fig. 12, Fig. 13). #iéfillc Fig.
3T/ U7z [systol] & [amp/tau] DEE, HEffic BNP %
Ty bU, HBEOFEERE LD, W& O S H
B RR D 7 b o 7z (Fig. 12).
/e, Fig UTRLUIEEARGRZOE—TKO
[systol] & [amp/tau] DIE & ZIso, For, Mil#&5HDW
FTHITEBWTE, LV, RVE G ICHBIBE R Z RS I

Motz (Fig. 13).
[0 Sham
amp/tau & wmCT
Iso For Mil
“ab
E 100 ) ?/*___Q /'/9
LVE ¢ ¥4 A
g 1 B /+
© o n=11 I}l O n=16 T/* 0 n=18
@ =13 @ n=16 @ n=10
1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5
o 100
RV & -:-/ / z/ $
g2 10 Y
5 f o n=17 +/ O n=18 \'|:|n=1s
o n=11 e n=13 ) n=11
1E-8 1E-7 1E-6 1E-§ 1E-8 1E-7 1E-6 1E-5 1E-8 1E-7 1E-6 1E-5
concentration

Fig. 10. amp/tau DEEZLREOHERE E 75 711 T. it
ifitd [amp/tau] DIETH D, log & L7z,

LV: Left Ventricle, RV: Right Ventricle, Iso: Isoproterenol, For:
Forskolin, Mir: Milrinone, MCT: Monocrotaline.

® vcT  Isoproterenol Forskolin Milrinone
a h\‘
0O n=72
@ n=64 o ® n=40
R P R P
200 {Sham 097 <0001 By {Sham  -092 <0001 sham  -089 <0001
MCT 096 <0001 MCT 095 <0001 MCT 093 <0001
]
0
5
S
RV \n.—wo O n=72 O n=64 o
E @ n=44 @ n=52 @ n=44
I R pa R Pn R P ¢
-200 {Sham  -085 <0001 Sham 098 <0001 Sham  -094 <0001
MCT 097 <0001 IMoT _ -0s4 <001 ofmer __-097  <ooot

0 1000 2000 3000 4000 5000 6000 O 1000 2000 3000 4000 5000 6000 O 1000 2000 3000 4000 5000 6000

Systolic [Ca?*]; (nM)

Fig. 11. Relationship between systolic [Ca*]; and [Ca™];
decline speed (-amp/tau) after drug treatment. FEH#% 515D
Y —ZIFFIC BT Fig. 2 LRIBICHEENC [amp/tau], HIC
[systol] Z7 1y ~L, 74w hEfFol.

LV: Left Ventricle, RV: Right Ventricle, MCT: Monocrotaline.
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W5 Ln IR FCldSham 5w b & H L
TMCTZ v NT, RVEHERLTLVT[Ca™], D A%
2%, [dCadt], [amp/tau] D FHEASNTD, btk
BEDFEIE L 75 % [dCadt], [amp/tau] 1& [Ca™ ]I E %
2% 128, [Ca”], D FANI S NIRRT (rest)
DIRRETDORIRREZ G LIz & T 5, LVTIZE(k%E
ROITNE DD, RVTHREREME N L TWAE T &N
N X A

°
o LV . RV

- 0O o ° ° e

w7 0005 100 d o

% o u] °

3 o o . ° °

—_ o [u} 'Y ) (X
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