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ROCK: RhoA/Rho kinase
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ROS: reactive oxygen species, TRP: transient receptor potential.
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AMPK: AMP-activated kinase

CADPR: cyclic ADP ribose

DAG: diacylglycerol

Kyv: voltage-gated K* channel

IP3R: inositol 1,4,5-trisphosphate receptor

L-type Cay: voltage-gated Ca®* channel

NCX: Na*-Ca*" exchanger

PKC: Protein kinase C

RyR: ryanodine receptor



SOC: store-operated channel (SR iE® SITM1 & i Orai [CRACM] F ¥ /L& D~T <)L
F~—EEE, £72, TRPC F v RAROAREMES B 5, [HEEITAM] X 2-20 ZH)
SR: sarcoplasmic reticulum

STIM: stromal-interacting molecule
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( J Am Coll Cardiol 2009; 54(Suppl 1):543-S54. )

1. Pulmonary arterial hypertension (PAH)

A S

1.1 Idiopathic PAH

1.2 Heritable PAH

1.3 Drug- and toxin-induced PAH
1.4 Associated PAH

1.5 Persistent PAH of the new born

. Pulmonary veno-occlusive disease (PVOD) and/or pulmonary

capillary hemangiomatosis (PCH)

Pulmonary hypertension owing to left heart failure

Pulmonary hypertension owing to lung disease and /or hypoxia
Chronic thromboembolic pulmonary hypertension (CTEPH)
Pulmonary hypertension unclear multifactorial mechanisms
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hypoxia, sheer stress, inflammation, toxin
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> endothelial dysfunction <
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BMPR2 mutation (ALK1, ENG mutation)

coagulation abnormality | l : PASMC proliferation vasoconstriction

micro—thrombosis | PAEC dysregulation : vascular injury
PGI2 TXA2 BMPs TGF-fs 5—HT
MMPs Smads MAPK ET=1

(Angiotensin 1) PDGF VEGF PGI2 TXA2

ALK5 RhoA/ROCK NOS
Id1 Angiopoietin/Tie2 Kv1.5

NOTCH3 SOD2 Angiotensin ||

chromosomal aberration
v
> pulmonary arterial hypertension
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AC @ adenylate cyclase, Ang—1 : angiopoietin, BMP : bone morphogenetic
protein, BMP—-R : bone morphogenetic protein receptor, [Ca®"]i:
intracellular Ca®" concentration, cAMP : cyclic AMP, cGMP : cyclic GMP,
DAG : diacylglycerol, Em : membrane potential, 5HT : 5 hydroxytryptamine
(serotonin), HTT : hydroxytryptamine (serotonin)transporter, IPs : inositol
1,4,5—trisphosphate, [K*] : K* concentration, Ky : voltage —gated &
channel, MAPK : mitogen—activated protein kinase, MEK : MAP kinase
kinase, NO ! nitric oxide, PDE : phophodiesterase, PDGF : platelet—
derived growth factor, PGlz : prostacyclin, PIPz : phosphatidylinositol—4,5—
diphosphate, PKA : protein kinase A, PKG : protein kinase G, PKC :
protein kinase C, PLC : phospholipase C, RAS, Raf, and Rho : small G
proteins, ROC : receptor—operated Ca’" channels, ROCK : Rho
associated coiled—coil containing protein kinase (Rho kinase), R—Smad :
receptor (ligand) specific Smad, RTK : receptor tyrosine kinase, sGC :
soluble guanylate cyclase, SOC : store depletion—operated ca’* channel,
SR : sarcoplasmic reticulum, TIE @ endothelial—-specific tyrosine kinase,
VDCC : voltage—dependent calcium channel.
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K* channel & [Ca*]. in vasoconstriction

Vasogila tion
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Hypoxia inhibits | in resistance, but
not conduit, PASMC
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Wo“*‘/""m kil | //N

Normoxia  Hypoxia Normoxia Hypoxia
Circ Res 2004;95:308-18




O,-sensitive Kv-channels
Hypoxic Pulmonary Vasoconstriction
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; Correolide
Anti-Kv2.1 100xM (Kv1.5 blocker)

Correolide
100pM

Anti-Kvl.5
immunoelectropharmacology Circ Res 2004;95:308-18
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Effects of nicorandil on monocrotaline-
induced PAH rats

Monocrotaline

Control Monocrota.lme‘ | +Nicorandi|
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Sahara M et al: Ther Res 2006;27:35-37



Effects of nicorandil on RVSV in monocrotaline-induced PAH rats

RVSP B MCT-14 days
\mmHg) ’ I MCT-28 days

o0 - ’ l 1 I_
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30 -

20191 &~

10 1

Control Vehicle Nicozs Nicosg Nicoso+
(Sham) Glisn

* p<0.01 compared as Sham-control,
t p<0.05 compared as Vehicle-G at MCT-28,
p value by one-way ANOVA followed by Tukey-Kramer’s post hoc test

Sahara M et al: Ther Res 2006;27:35-37



Case report: A 56-year-old man with PAH

m/z"'_ﬂ’i]denaﬁl (50100 mg/day) Sildenafil (100 mg/2days)
| — Nicorandil (15-30 mg/day)
sPAP 160 - Lﬂ PGI2 (2 ~10 ngfkg/min) } 3 Pimobendan 5 mg/day
{mmHg)

120
E{l -
40 sq. Dis. Ad. \ 4 Dis.

5 | e hospitatization| 1 _ Thehospitalization |
5/21/2003 7/5 8/15 10/6 12/12
The 6-minute walk test: 0 m 0 m 400 m

BNP 600

hANP 400
(pg/ml) 200 -

0

Sahara M et al: Cardiovas Drugs Ther 2006;20:377-86
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