, @) 2)
long acting dihydropyridine CCBs (3)
dihydropyridine CCBs

2.1

SBP 140
DBP 90 2
(primary ~ essential hypertension)

(secondary hypertension)

(1)
211
INC (7, 20)
(evidence-based quideline)
18 4 (normal)
(prehypertension) 1 (stage 1)

2 (stage 2) 1 SBP DBP

90-95



1 U

SBP DBP
( ) ( )
(normal) <120 <80
Prehypertension 120-139 / 80-89
1 140-159 / 90-99
2 >160 / >100
2.1.2
2
(7,
27)
2 (27)
( )
< 140/90
< 130/80
2.13
(28, 29)
(Dietary Approaches to Stop Hypertension; DASH
diet)



(7, 27)

3
(18-23 )
DASH diet
6
1 ( 24
)
30
1
30 15
(absolute ethanol)
2.14
24
1
(7, 27)

INC 7

49

24

10



(< 140090

r -
1

thiazide diuretics
ACEISs, ARBS,
BBS, CCBs
2

11

< 130/80

2
thiazide diuretics
ACEIs1ARBs, BBs
CCBs

1
(compelling indications)

4
ACEls, ARBs, BBs

ACEls = angiotensin converting enzyme inhibitors, ARBs = angiotensin receptor blockers,
BBS = beta-blockers, CCBs = calcium channel blockers

U



(7, 27)

INC 7

4 (7

Diuretics BBS  ACEls ARBs CCBs  AAs

X X X X X
X X X
X X X X
X X X X X
X
X X

ACEls = angiotensin converting enzyme inhibitors, ARBs = angiotensin receptor
blockers, AAs = aldosterone antagonists, BBs = beta-blockers, CCBs = calcium
channel blockers

X =

2.2 long acting dihydropyridine CCBs

CCBs
dihydropyridine ~ CCBs
nondihydropyridine CCBs
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dihydropyridine CCBs 3
] (short acting dihydropyridine CCBs) nifedipine

2 ] (intermediate acting)
isradipine nitrendipine ] 24 3
] (long acting dihydropyridine CCBSs)
amlodipine, manidipine, felodipine, lacidipine lercanidipine ]
24 1 S| (1) long acting
dihydropyridine CCBs
(8-
9
@)

2.2.1
long acting dihydropyridine CCBs

long acting
dihydropyridine CCBs
diuretics beta blockers
(30)
Raynaud
(Raynaud's syndrome) Prinzmetal's angina
(postural
hypotension) 2) CCBs INC 7
1

long acting dihydropyridine
TOMHS  Neaton (31) 1993
randomized double-blind placebo-controlled trial
amlodipine, acébutolol, chlorthalidone, doxazosin ~ enalapril
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(p0.0001 p=0.03 )
amlodipine (monotherapy)
( 82.5 67.5-77.8) (p=0.01)
Syst-Eur 1997  Staessen (32)
randomized double-blind placebo-controlled trial nitrendipine
isolated systolic hypertension
nitrendipine (p=0.003)
, (p=0.03)
dihydropyridine CCBs
isolated systolic hypertension Hypertension optimal Treatment
(HOT) Hansson (33) 1998 randomized open-label
dihydropyridine CCBs
felodipine
1999 Hansson (30) The Swedish Trial in Old
Patient with hypertension-2 (STOP-2) randomized open-label blinded end point

evaluation design
beta blockers  diuretics
ACEls  dihydropyridine CCBs (felodipine isradipine)
Brown
(34) 2000 INSIGHT randomized double-blind
nifedipine gastrointestinal therapeutic system (nifedipine GITS)  co-amilozide (HCTZ
amiloride)
1 Antihypertensive and Lipid lowering
Treatment to Prevent Heart Attack Trial (ALLHAT) 2002 randomized
double-blind chlorthalidone, amlodipine lisinopril

(35) 2003 Turnbull (36)
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CCBs(  amlodipine, felodipine, isradipine, lacidipine )

diuretics, beta-blockers, ACEls CCBs

2005 Dahlof (37) ! multi-center
randomized placebo-controlled trial  Angio-Scandinavian Cardiac Outcome Trial -
Blood Pressure Lowering Arm (ASCOT-BPLA)

dihydropyridine
CCBs (amlodipine) ACEIs (perindopril) beta-
blockers (atenolol) thiazide diuretics (bendroflumethiazide)
3
40-79 19,257 ' ' (primary outcome)
(non-fatal myocardial infarction)
5
CCBs ACEls (all-cause mortality)
! (secondary outcome) beta-blocker
thiazide diuretic (p=0.0247) CCBs ACEls
(new onset diabetes)
(p<0.0001)
long acting

dihydropyridine CCBs
(15)
1999 Anderson, Hollenberg Williams  (38)
randomized double-blind  study
nifedipine GITS 269
CCBs
(dropout rate)
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Pedrinell (39) randomized clinical trial 2000
amlodipine, enalapril amlodipine
enalapril amlodipine
(mean leg weight) 5
(p=0.01) 10 (p=0.006) amlodipine
(136 87 )
amlodipine enalapril
(p=0.01) Andresdottir (40)
amlodipine 5 lacidipine 4
1 randomized controlled trial
(foot volume) amlodipine
lacidipine (p=0.02)
(equipotent dose)
randomized clinical trial ~ Papavassiliou (41)
2001 CCBs (verapamil, diltiazem,
nifedipine, nitrendipine, isradipine, felodipine, amlodipine lacidipine)
2000 ( 15.6
11.8 )

14.6 5
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dihydropyridine CCBs (41)

CCBs

N % N % N % N % N %
amlodipine 355 301 33 93 718 20 1B 42 7 2.0
felodipne 426 300 59 138 69 162 29 68 13 31
isradipine 159 246 24 51 13 82 U 69 U1 8.8
lacidipne 244 180 2 86 14 57 10 45 5 20
nifedipne 295 285 B2 176 4 142 10 34 18 6.1
nitrendipine 128 500 42 328 31 289 20 156 15 117

N = Y% =

2.2.2
Lercanidipine
Lercanidipine long acting dihydropylidine CCBs
(lipophilicity)
24 (42)
lacidipine,
amlodipine, felodipine  nitrendipine
(43) Lercanidipine  trough to peak ratio
sympathetic lercanidipine

amlodipine long acting dihydropylidine CCBs



6
lercanidipine  amlodipine (26,42)
Lercanidipine Amlodipine
10-20 5-10 1
equivalent dose lercanidipine =amlodipine  10=5  20=10
trough to peak ratio 83% 78%
8-10 30-50
24 24
99 30-50
> 98 % 93%
CYP 450 (CYP3A4) CYP 450 (CYP3A4)
260:1 60:1
afferent ~  efferent afferent artery
artery
lercanidipine
Barrios (44) multi-center, open, prospective
surveillance study 2002
1 2 9,059 lercanidipine 10 1
3 lercanidipine  SBP DBP (p < 0.001)
6.5 2.9 1.2 11
0.6 1
' Hollenberg (45) 15
placebo-controlled trials lercanidipine
7 lercanidipine 2.2
(10-20 )

6-29 (39)



19

7 lercanidipine (45)
Lercanidipine ( ) Placeho ( )
= 1,558 = 611

39 34

5.7 AT

2.2 0.8

21 0.3

2.0 0.2
2004 Poncelet (46) ' open study

lercanidipine 10
20
2 ( 65
65 )
( 3)
lercanidipine 10-20
SBP  DBP  19-26
13-15 (47)
lercanidipine
lercanidipine 10-20
atenolol 50-100 captopril 50-100 HCTZ 12.5-25
losartan 50-100 1 lercanidipine
4
(48-51)

lercanidipine

amlodipine, felodipine, lacidipine  nifedipine GITS
Giorgio (19) 1999 randomized, active - controlled, double
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blinded crossover study

lercanidipine 20 amlodipine 10 1
20 (12 9 ) 4
lercanidipine amlodipine SBP DBP

placebo run in period (p<0.01 p<0.05 )

lercanidipine amlodipine
lercanidipine  amlodipine ,

carry
overeffect  period effect
2000 Fogari (17) randomized, double - blinded
parallel group study lercanidipine nifedipine GITS
subcutaneous (prétibial
subcutaneous tissue pressure; PSTP) 60 ( 34
26 ) lercanidipine 10 nifedipine GITS 30
1 12 2
PSTP manometer lercanidipine
PSTP nifedipine GITS (p0.001)
PSTP lercanidipine
nifedipine GITS
1
Leonetti 9) 2002 multicenter, doubled -
blinded randomized, parallel group study lercanidipine,
amlodipine  lacidipine ' 828
lercanidipine 10 amlodipine 5 lacidipine 2
1 2 2

amlodipine ( 19) lercanidipine ( 9.3) lacidipine (



4.3) (p<0.001)
amlodipine ( 8.5) lercanidipine (
(p<0.001)
amlodipine lacidipine
Cherubini (52) 2003

blinded, randomized, parallel group study lercanidipine,
lacidipine nifedipine GITS
(>65 ) 261 (85 176 )
lercanidipine 5 lacidipine 2 nifedipine GITS 30 1
24 2
lercanidipine (
2.8) lacidipine ( 7.5)  nifedipine GITS ( 10.1)
lercanidipine (
19.4) lacidipine ( 27.1)  nifedipine GITS ( 28.4)
lercanidipine,
lacidipine nifedipine GITS
lercanidipine nifedipine GITS
lacidipine (pc0.001)
center
Pedrinell (53) 2003 single blinded, sequence
randomized, crossover study lercanidipine  amlodipine
22
lercanidipine 20 amlodipine 10 1 2
amlodipine (71 ) lercanidipine (34
) (p=0.006) lercanidipine

amlodipine

2

2.1)  lacidipine ( 1.4)
lercanidipine,

multicenter, double



Lund-Johansen (54) 2003
multicenter, randomized, controlled trial
lercanidipine  amlodipine 92
lercanidipine 10 amlodipine 5 1
8 2
amlodipine (60.4£8.6 )
lercanidipine (5.318.1 ) (p<0.001)
amlodipine ( 33.3) lercanidipine ( 9.8)
(p<0.001) lercanidipine
amlodipine
center
Romito 2003 multicenter, double-
blind, parallel-group study lercanidipine, felodipine
nifedipine GITS 250
lercanidipine 10 felodipine 10 nifedipine GITS
30 1 8 2
lercanidipine, felodipine  nifedipine GITS
3 ,
lercanidipine nifedipine GITS felodipine
(p<0.05) lercanidipine ( 5.5) nifedipine GITS (

6.6) felodipine ( 13)

center

nifedipine GITS

22

lercanidipine
amlodipine, felodipine, lacidipine



amlodipine, felodipine  nifedipine GITS

, thiazolidinediones
2.3 dihydropyridine CCBs

dihydropyridine CCBs

6-29 (38) '
(42)
(18,26,56)
(17,41)

(intravascular fluid)

(interstitial space) (15)

CCBs ,
pre-capillary intra-capillary
(15,18)
23.1

CCBs



23.1.1
(subjective)
(17-18)
2.3.1.2
(Archimedes's principle)
(17,19) 2
(19)
multicenter

TTTITTH

40 em

J

Schematic drawing of the apparatus for water daglacement volumetry

(53)

24



2.3.2

dihydropyridine CCBs
isotope dilution
impedance analysis
BIA

TBW  ECW
(58-59)

(22-24)
(r=10.96

BIA

deuterium
(4
r= 0.76
Cornish

oxygen-18

25

Bioelectrical

(correlation)

) (57)
(25)



3

4

isotope dilution (60)

bioelectrical impedance analysis (61)

26
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