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Characteristic distribution
of pain in angina pectoris

> JWYET0,
AP AL & ER

Time is myocardium } »
and time IS outcomes. &é-'l

Gibson CM: Circulation 104:1632-4, 2001.




Angina pectoris JEILME
a syndrome characterized by paroxysmal,
constricting pain below the sternum, most
easily precipitated Dy exertion or excitement
and caused by ischemia of the heart muscle,
usually due to a coronary artery disease, as

arteriosclerosis.

Angina: (;&J%) any attack of painful spasms
characterized by sensations of choking or suffocating.
< L angina quinsey, for * ancina < Gk strangulation, hanging
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Coronary
Angiography

Stenosis: narrowing

of the artery,
due most likely to
atherosclerosis.

Damage to the intima due to atherosclerosis is a major cause of
thrombosis in the arteries.

The resultant ischemia of the myocardium can lead to ischemic
necrosis, i.e., an infarct [Myocardial Infarction].



%I0ME angina pectoris M 5348 (p.133)
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Stable (typical) angina

AR ER (B4EY)  Vasospastic angina
T YA EE  Prinzmetal (variant) angina

*/ N B 3R IV microvascular angina
AL ERIDE Unstable angina
PEZERT] Preinfarction (crescendo)

A fE %3+ acute coronary syndrome
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Dynamic coronary obstruction
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EE}JH}R 90 mM KC]_ (high K contraction)
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INHR 2R SR (agonist contraction)
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[Ca?*] -Fc Relation in Agonist Contraction
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Lead V4 at rest (top) and after 4.5 min of exercise (bottom).
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Acute iIschemia causes a current of injury

FETEIRIDEE

predominant

subendocardial oy
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Ischemia 4/]_(

ST
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myocardial infarction

Ischemia involving the ST
outer ventricular layer .

(transmural or epicardial ST
injury) h



Acute iIschemia causes ST changes

Subendocardium

ST

Epicardium
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Treatment of vasospastic angina
Attack 1min

-y

Control Ys

Diltiazem

Propranolol Y5 =+ 1 3
BPF 122/84
Yasue H et al. Circulation 1979,59:938-48

100/178°



current Concepts: Causes of ST-Segment Elevation

Many conditions other than acute myocardial infarction cause elevation of
ST segments on an electrocardiogram. This review explains the conditions
that may mimic acute myocardial infarction electrocardiographically.
Because decisions about reperfusion therapy must be made quickly for
patients with myocardial infarction, it is important to recognize and
differentiate other causes of ST-segment elevation.

Wang et al. NEJM 349 (22): 2128, 2003
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Pulmonary
artery

Artery blocked by
thrombus on fissured
atherosclerotic plaque

......
. -

Zone of perfusion
(area at risk)




Myocardium

O hr

2 hr 24 hr

Obstructed
coronary art.

/

Endocardium P > LN
area Zone of ' Zone of
at riSk Nnecrosis Y Necrosis

picardium

Progression of myocardial necrosis after coronary artery

occlusion.

Necrosis begins in a small zone of the myocardium beneath the
endocardial surface (subendocardium) in the center of the
Ischemic zone.

This entire region of myocardium (dashed outline) depends on

the occluded vessel for perfusion and is the area at risk. (Fig. 13-
6 in Robbins)



2R E xR Eacute coronary syndromelZxfL T

« CCU=Coronary care unit: @& EERHE=E
« PCI(Percutaneous Coronary Intervention) 73

T—TILZRAWV-IELRDMERNEE

« PTCA(Percutaneous Transluminal Coronary

AngioplastyiE & #% & 7wt B A2 B fil)
Z/INIL—2DFAT—TILTHERT %

« PTCR (Percutaneous Translumina

R 7= ER AL

Coronary

Revascularization# & £ & i 2h ik

B) B EARAN MIZZ S/ET S

RN

* tissue plasminogen activator (rt-PA) ,

urokinase
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Balloon angioplasty, the expanded balloon pressing
against a stenotic site in an artery.
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Balloon angioplasty, the expanded balloon pressing
against a stenotic site in an artery.



Correction of the imbalance

Increasing oxygen delivery
(by increasing coronary flow)
nitrates (nitroglycerin)
vasodilators (Ca antagonists, KCOs)
coronary bypass grafts or angioplasty (PTCA)
percutaneous transcatheter coronary angioplasty

decreasing oxygen demand
(by decreasing cardiac work)
B-blockes, nitrates
nitrates (nitroglycerin)
vasodilators (Ca antagonists, KCOs **)
*against atherosclerosis and thrombus formation

=Protection from ischemic injury (Kp)
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nitroglycerin ®“bYTIEEWERET FT&

H.C— O —NO:
| J))EEBEOIRTIL
HC—0O —NO: _
| (BRLMERMRUIEST™S)
H.C—0O —NO:
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SFE RS, Fura-2 i  agonist
90 mM KCl TXA,

Nitroglycerin

Nitroglycerin

Fc

10 min’

Yanagisawa et al. 1989
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Calmodulin -Ca 4
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i J :
i Phosphatase (4 ——==> G kinase < cGMP

@ . 7 . .
Calponin =sActin + Myosin - Actin-Myosin
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¢ Caldesmon
Calponin- @ Relaxation contraction
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144 % mechanism of action
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nitroglycerin:

F5E T4 IR IDME D FF N
nitroglycerin M FEME IR IDE DFFNFEELTERT DI
MBI REA OO TR D DBRRTBERD (5%
RiZAREDRDICESAEFER. ME TR D=HT
H5. LM LEA Snitroglycerinl ZIE AU E BIAR Z 1 #5t 84
| ?IE?':E‘c“ﬁéVE I BHDD T, RINR L] - TR LIS,
B MITIRZ /L CERIEB (A) NEY AT MR TS
M5 H S (MFTEDBE R M) . T1=. WIREE1E

S DAV EBIIR B S OIENE T NIE, RIS
DFMELEATFTE D,




LBClE BIRE
e ey

A wiiEDHS
O-fhiat Spasm il - F B

i SHEOHEGLEIZLS

2l{YEF GEJR. EEmEAIE.
eI EEE. HFELY,

AT TESEIE. BE

| -



ﬁ-blockers WEET YA r—L ST 546.05
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Effects of metoprolol on the heart rate
& normalized ischemic time
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B—blockers
1. JEXBIRE propranololi &

2. metoprolol. atenolol

3. wEM{ERAEEFD labetalol, carvesilol
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Ca antagonists (German-Japan, *60s-70s)
Ca?* channel blockers (USA-UK, *80s-905s)
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BARE 7N & nifedipine 19684

CSF
§ 203
E 0O
BP
%0 200
2 150 —
€ 100
50
R
c 150 "-liw-""""'"’ 'A\\.__-""
:E 1003
50— o °
Nifedipyridine NG
g/ kg v 10u gke i.v.

Arzneim.-Forsch. (Drug Res.) 22, 15 (1972).
http://www.adalat.jp/ja/home/products/history/1968/
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DHP %CatEinZE D M E E R % vascular selectivity
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Effect of methoxyverapamil (D600,
PAA%) on Ca?* current

D600 Control
10, D600

L

H"-"'

2 0.5
nA 3

o

0l. ,
0 o 20 30
Control 5
Use-dependent block Open channel block

Lidocaine on Na* channel
Cf. chemical structures of both (Print 8)
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High affinity for inactivated state

Effect of DHP% (nitrendipine,
nifedipine) on Ca?* current
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State-dependent block
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Taira N: Am J Cardiol, 1989
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Modified from Taira N et al. Clin Exp Pharmacol Physiol 1979; 6:301-316.
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Nicorandil (SG-75): coronary resistance |

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)t
Mean blood pressure (mmHg) 89 (6) 53 (8)f
Coronary resistance (mmHg min/m]l) 4.5 (0.8) 1.5 (0.4)%}
Coronary a.v. O, difference (vol.%) 12.1 (0.04) 6.9 (0.9)f
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)

1 : 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 (SG-75): coronary resistance |

Intraduodenal administration of nicorandil (3mg/kg)
= Intravenous injection (0.3mg/kQg)

Coronary resistance 4.5 = 1.5

Coronary sinus outflow (ml/min) 21.6 (3.0) 40.4 (5.0)t
Mean blood pressure (mmHg) 89 (6) 53 (8)f
Coronary resistance (mmHg min/m]l) 4.5 (0.8) 1.5 (0.4)%}
Coronary a.v. O, difference (vol.%) 12.1 (0.04) 6.9 (0.9)f
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)

1 : 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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Impact Of Nicorandil iIn Angina

« i :Dargie et al. 2001 AHA
 Lancet 359: 1269-1275, 2002
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Why nicorandil? Kage; Preconditioning
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IONA (Impact Of Nicorandil in Angina)
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