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Organs

Blood flow (mL/min)

O, consumption

(/100g) (Whole) (%) (mL/min) (%)
Brain 57 750 15 4 20
Heart 70 200 7
Liver - 05 1,350 7 33 14
Kidney 420 1,200 4 16 ]
Sk. muscle 3 850 16 70 3)
Skin ] 350 ] 5 )
Others 400 ] 3 16
Total 5100 100 233 100
MBS DR 72 L (T8 TR, LLERIEERIRREIZH D,
Karp FYRILDEAZ 0T KFrRILEAOEDENHOT U,




Nifedipine: —JOxFE
coronary dilator ‘4 CaitiiZE. BHLIRE

»ARZNEIMITTEL-FORSCHUNG «
- »DRUG RESEARCH«
Arzneim.-Forsch. (Drug Res.) 22, 15—21 (1972)

Cardiohemodynamic Effects of BAY a 1040 in the Dog
Koroku Hashimoto, Norio Taira, Shigetoshi Chiba,

Keitaro Hashimoto Jr., Masao Endoh, Masaru Kokubun,
Hisako Kokubun, Toshihiko lijima, Tomohiko Kimura,
Katsumi Kubota, and Katsunori Oguro
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http://www.adalat.jp/ja’/home/products/history/1968/



AR $1 Coronary resistance

Nifedipine Nitroglycerin
I i miRE—oB MiRE—78F [FEE—UF

L
& 1)

15ml/min 50ml/min 50ml/min 15ml/min
FmE (BEV)
150mmHg 130mmHg 150mmHg 100mmHg

it (R=V/1)
150/15=10 130/50=2.6 150/50=3.0 100/15=6.7
(#91/4)
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* Norio TAIRA, Keisuke SATOH, Teruyuki YANAGISAWA, Yutaka IMAI & Masao

HIWATARI: Pharmacological profile of a new coronary vasodilator
drug, 2-nicotinamidoethyl nitrate (SG-75). Clin. Exp. Pharmacol. Physiol. 6,
301-316, 1979.

* Teruyuki YANAGISAWA, Keisuke SATOH & Norio TAIRA: Circumstantial

evidence for increased potassium conductance of membrane of
cardiac muscle by 2-nicotinamidoethyl nitrate (SG-75). Japan. J. Pharmacol.
29, 687-694, 1979.

e Teruyuki YANAGISAWA & Norio TAIRA: Effect of 2-nicotinamidethyl nitrate
(SG-75) on the membrane potentialof left atrial muscle fibres of the dog:
Increase in potassium conductance. Naunyn-Schmiedeberg's Arch.
Pharmacol. 312, 69-76, 1980.

e Teruyuki YANAGISAWA & Norio TAIRA: Effect of 2-nicotinamidethyl nitrate
(SG-75) on membrane potentials of canine Purkinje fibers. Japan. J.
Pharmacol. 31, 409-417, 1981.
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(beats/min)
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40 |-
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100
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200

150
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DB MNEF

N

I Ehaemumnen W

S min
— — - —
® ° °
0-03 Ol 0«3
(i.v. mg/kg)

Modified from Taira N et al. Clin Exp Pharmacol Physiol 1979; 6:301-316.

l. V.. Intfravenous injection
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Intraduodenal administration of nicorandil (3mg/kg)
= Intravenous injection (0.3mg/kg)

Basal value  Value after SG-75%*

Coronary sinus outflow (ml/min) 21.6 (3.0) 40.4 (5.0)}
Mean blood pressure (mmHg) 89 (6) 53 (8)t
Coronary resistance (mmHg min/ml) 4.5 (0.8) 1.5 (0.4)t
Coronary a.v. O, difference (vol.7%) 12.1 (0.04) 6.9 (0.9)t
Myocardial O, consumption 4.1 (0.7 4.4 (0.8)
(ml/min per 100 g)
Heart rate (beats/min) 180 (15) 170  (3)F
AV Conduction time (ms) 100 (2) 98 (1)

T:P<0.05, SEM in parentheses, n=5.
a.V.: arterio-venous: AV: atrioventricular

Taira N, Satoh K, Yanagisawa T et al. Clin Exp Pharmacol Physiol 1979;6:301-16.
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Coronary resistance 4.5 —= 1.5
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—a52)L(SG-75): it

Coronary sinus outflow (ml/min) 21.6 (3.0) 40.4 (5.0)}
Mean blood pressure (mmHg) 89 (6) 53 (8)t
Coronary resistance (mmHg min/ml) 4.5 (0.8) 1.5 (0.4)t
Coronary a.v. O, difference (vol.7%) 12.1 (0.04) 6.9 (0.9)t
Myocardial O, consumption 4.1 (0.7 4.4 (0.8)
(ml/min per 100 g)
Heart rate (beats/min) 180 (15) 170  (3)F
AV Conduction time (ms) 100 (2) 98 (1)

T:P<0.05, SEM in parentheses, n=5.
a.V.: arterio-venous: AV: atrioventricular

Taira N, Satoh K, Yanagisawa T et al. Clin Exp Pharmacol Physiol 1979;6:301-16.



Nicorandil 1mg, 1.a.

Extra. 1 ﬁ
potential_\l : _/- /
l'\ \’_—-’——_
| 10 mV
_-—-’-ﬂh——
Blood- Force of contraction
perfused |
papillary Arterial blood
muscle I
Extra. potential Nicorandil
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Blood flow (ml/min)
20r

10:- J/f o
| 5 min

Tensmn (2)

1. 3

OL = 0.01 ® 1
Nicorandil (mg)

Cromakalim

Vo

Thin [ KCO]tissue
http://ir.library.tohoku.ac.jp/re/bitstream/10097/40205/1/
YANAGISAWA-Teruyuki-01-09-0012.pdf
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Untreated
ol
ol/l
L0mV
/ Corgtrol
‘//, 100‘5 mol/l y
El="1 il 10 mol/I
o s 10_(.

100 ms N-Sch. Arch Pharmacol. 1980:;312:69-76.



ACh (A Ol)2) ED LEER

EMICXTAHZaSDILDE,

SN T K~/ =
1 XILE IR E
SG-75 MeCh
Untreated Untreated
l.O mV L0 mv
Control
Control

10 mol/| ’0 mol/l

100 ms 100 ms
Atropine 3x10" mol/l

10 mol/l
/10
\10 00.ms

N-Sch. Arch Pharmacol. 1980;312: 69 76.

Atropine 3x10" mol/I
L0 mV
L0 mV
Control Control
10 mol/l
sy el

100 ms
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(2015 ~ 2055 4F)

160,000 - 1,400,000
._ HN
140,000 - 41,200,000
125430 155 735
120,000 — 1227
131| [1cq 225 10,676 11,000,000 4
, 18.2 12202 500,443 &t
£ 100,000 H12.8 19.7 20.7 : 95 152 f'r;,
T 14.0 199 21 .0 . 89,9301 800,000 =
0 80,000 - 122 1435 s 249 og5 =
£2 1 [159] [ 1 600,000 &
A 60,000 5 5 : 14.0 ?%
55.4( |ce g A
S| 64,7 {400,000 =
40,000 7331 1807 |49
2| 148.3| |477
20,000 | {200,000
. 16.6 |153| |14.2) 1135 131|128 [125| [121] [11.7 0

2015 2020 2025 2030 2035 2040 2045 2050 2055

[(10~19% []20~64% [165~74% [75&LL || —€— LFeEEH
EXHDE. BFHIZ Okuray, et al. Circ J. 2008; 72: 489-91.&Y)
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(CHART-2 Circ J. 2011;75:823-33.)
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Norio TAIRA, Masao ENDOH, Toshihiko IIJIMA, Keisuke SATOH, Teruyuki YANAGISAWA, Shuuji YAMASHITA,
Masahiko MARUYAMA, Mitsuo KAWADA & Yukio WADA: Mode and mechanism of action of 3,4-dihydro-6[4-

(3,4-dimethoxybenzoyl)-piperazinyl]-2(1H)-quinolinone (OPC-8212 . &XTU/)), a novel positive
inotropic drug, on the dog heart. Arzneim.-Forsch. 34(l), 347-355, 1984.

Teruyuki YANAGISAWA, Masao ENDOH & Norio TAIRA: Involvement of cyclic AMP in the positive inotropic
effect of OPC-8212, a new cardiotonic agent, on the canine ventricular muscle. Japan. J. Pharmacol. 36, 379-
388, 1984.

Masao, ENDOH, Teruyuki YANAGISAWA, Tominori MORITA & Norio TAIRA: Differential effects of sulmazole (AR-L
115 BS) on contractile force and cyclic AMP levels in canine ventricular muscles: Comparison with MDL 17,043.

O g o 3
J. Pharmacol. Exp. Ther. 234, 267-273,1985. = E BN A

Masao ENDOH, Teruyuki YANAGISAWA, Norio TAIRA & John R. BLINKS: Effects of new inotropic agents on cyclic
nucleotide metabolism and calcium transients in canine ventricular muscle. Circulation 73, Suppl. lll, 111117-
111133, 1986.

Teruyuki YANAGISAWA, Kuniaki ISHII & Norio TAIRA: Antitachycardiac effects of OPC-8212, a novel cardiotonic
agent, on tachycardiac responses of guinea pig isolated right atria to isoproterenol and histamine. J. Cardiovasc.
Pharmacol. 10, 47-54, 1987.

Hitoshi YOKOYAMA, Kuniaki ISHII, Teruyuki YANAGISAWA & Norio TAIRA: An explanation of bell-shaped dose-
positive inotropic effect curves for denpamine in canine right ventricular muscle. J. Cardiovasc. Pharmacol. 14,

— O my
570-576,1989. T /J/\=2/
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sST2: soluble ST2 (ILEVET )T & RT HHIEARL X; encoded by the

IL1RL1 gene)

hs-cTnT: high-sensitivity cardiac troponin T (1l A & 5E)
NT-proBNP: N-terminal pro-B-type natriuretic peptide (1> 1 & & far)

3

| | | | | 1

6 L9 14 15 18 <£1
Time (months)

1

24

Pascual-Figal, DA et al. Eur J Heart Fail. 2011;13:718-25.
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Tohoku 7. Exp. Med., 2015, 236, 225-232

Mitochonic Acid 5 (MA-3), a Derivative of the Plant Hormone
Indole-3-Acetic Acid, Improves Survival of Fibroblasts from
Patients with Mitochondrial Diseases

Takehiro Suzuki,"** Hiroaki Yamaguchi,>* Motoi Kikusato,"*
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(IAA: indole—3-acetic acid) Mitochonic Acid 5 (MA-5), 4-
(2.4-difluorophenyl)-2-(1H-
indol-3-yl)-4-oxobutanoic acid
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J Am Soc Nephrol 27: ccc—ccc, 2015. doi: 10.1681/ASN.2015060623

Mitochonic Acid 5 Binds Mitochondria and Ameliorates
Renal Tubular and Cardiac Myocyte Damage
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Mitofilin forms a core complex in the mitochondrial inner membrane
organizing system (MINQOS)
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The protectlve effect of MA-5 against kidney
and cardiac injury

Tang C, Dong Z: Mitochondria in kidney injury: When the power plant
fails. J Am Soc Nephrol 27: 2016. doi: 10.1681/ASN.2015111277

(A) In unstressed, healthy mitochondria, the integrity of both MOM and
MIM is maintained to retain cytochrome c (Cyt C) in cristae and mtDNA
in matrix. MICOS, including mitofilin, preserves the cristae structure
and regulates the activity of ATP synthase. The newly identified MA-5
binds to mitofilin (MIC60 <Ref 12. Pfanner N et al) to facilitate ATP
generation via ATP synthase.



Critical Role of mitochondria in AKI.
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The protectlve effect of MA-5 against kidney
and cardiac injury

Tang C, Dong Z: Mitochondria in kidney injury: When the power plant
fails. J Am Soc Nephrol 27: 2016. doi: 10.1681/ASN.2015111277

(B) Upon stress, mitochondria become permeable at both MOM and
MIM, leading to the release of cytochrome ¢, MPT, loss of membrane
potential, inactivation of ATP synthase, and production of ROS for cell
injury and death. Dying or dead cells release mtDNA to activate
systemic inflammation via TLR9 to further induce AKI.
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MegaBuster from an orphan drug
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