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Summary

We investigated the possibility of clinical use of nifedipine, which is considered to relax smooth
muscle of blood vessels by calcium antagonistic action and so to have ventricular unloading effect in con-
gestive heart failure (CHF). In 5 normal subjects and 17 patients with CHF of various etiologies (mitral
regurgitation, aortic regurgitation, cardiomyopathy of congestive type and hypertensive heart disease),
10 mg of nifedipine was sublingually administered and hemodynamic effect was echocardiographically
evaluated 10 and 20 min later. In patients with CHF, systolic and diastolic blood pressure, left ventricular
(LV) end-systolic volume and LV mid-systolic stress decreased, and heart rate, ejection fraction, mean
velocity of circumferential fiber shortening and plasma norepinephrine concentration increased by
nifedipine. LV end-diastolic volume showed no significant change. In normal subjects, there was no
significant hemodynamic response except decrease of systolic blood pressure and systemic vascular
resistance.

These results indicate that nifedipine is a useful agent which induces immediate afterload reduc-
tion of LV in patients with congestive heart failure. Thus, nifedipine is considered to be the drug of
choice for the treatment of congestive heart failure secondary to hypertensive heart disease.
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pressure DB AMFFE NS,

Ca #5#i#) nifedipine i3 FBRERB L O
KM ERC L Y, EHEAS X ORIER
LLTHARBELRBD LA TV 40,

4E, xix zoRMLTEEERCERL,
B4k 5 » Mk A2zt 5 nifedipine DR
EMERZOT a—RiCX VBEL, iR E
2R B & R L.

MR EFHik

R ABE IS ORE D HTABE L7 5 - itk
ODARLBFE 174, BIURELERS 4TH 5.
5 o MELRLBE ORI, KRFHASHLRE
£ 14, ROEFRRASIRENE 5 41, KUMIRSEASIR
2HMAFPASTRRIE 6 (7, EHIREE 6, >
- MABOHEE 2 )3 & OWSILEME R 2 T H
b, NYHA #gagicw, I g 56, III
9, IV g 34, FAIEHRFEHRG 84, Ly
B9 #<Tdh 5 (Table 1).

Fikix sl o g2 % BA L% nifedipine b
(Sepamit®) 10 mg #FTHH L, #EH, &5
#109BLU02090H 3BT, M £—
FOx:a—RICL 5EE< T 2 —4—DHflk &
VLB ARME, fish catecholamine 35 % Uf ni-
fedipine B # B L.

M & — F.{»x =2 —[Xi3 paper speed 10 cm/sec
THRE L, EEHEAME (D) 3%
BRIR A, ERIRFEANE (Ds) 255 2 Fhah A
KB TERERFR, ERIEAAL (EDV)
B X U ERRAERMAER (ESV) i Gibson #hic
£,

EDV = 4{3z(Dd/2)%(Ld/2)
ESV = 4/3z(Ds/2)*(Ls/2)
Ld = 0.98 Dd+5.90
Ls = 1.14 Ds+4.18
(Ld=fs i iR 1®, Ls=Zsuknss
WEE)
DR L VRD, BOBOKKRER (BSA) itk
#HIE L7-. W (EF) i3 EF = EDV — ESV/

Table 1. Details of the patients population

Normal 5
CHF 17
AR 1
MR 5
AR+MR 6
CAD 1
ICM (congestive type) 2
HHD 2
NYHA functional class
11 5
111 9
v 3
Cardiac rhythm
NSR 8
Af 9

CHF =congestive heart failure; AR=aortic regurgi-
tation; MR=mitral regurgitation; CAD=coronary
artery disecase; ICM = idiopathic cardiomyopathy;
HHD hypertensive heart disease; NSR=normal sinus
rhythm; Af=atrial fibrillation.

VS

Dd Dms |Ds

___N/ owWens

Fig. 1. Points of measurements.

Left ventricular (LLV) end-diastolic and end-systolic
dimensions (Dd and Ds, respectively) are measured
at the end of isovolumic contraction and at the onset
of the second heart sound, respectively. LV dimen-
sion (Dms) and LV posterior wall thickness (PWms)
are determined at the mid-systole for the calcula-
tion of mid-systolic stress as an index of afterload.
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Table 2. Hemodynamic changes after sublingual administration of nifedipine to normal
subjects and patients with congestive heart failure
HR SBp DBP EDVI ESVI EF mVcrF STms NE
(beats/min) (mmHg) (mmHg) (m//m?») (m//m3?) (%) (circ/sec) (g/cm?) (ng/ml)
-C m 58 122 72 79 24 69 1.24 232 0.16
SE 4 6 6 5 2 2 0.08 24 0.01
Normal | Ny, m 60 118+ 71 80 24 7 1.25 228 0.16
(n=5) SE 5 7 6 4 2 2 0.08 24 0.01
-Ng m 61 116* 73 83* 24 71 1.25 227 0.18
SE 5 6 7 5 2 2 0.07 26 0.01
-C m 67 131 76 146 67 56 0.90 292 0.28
SE 3 6 6 14 11 4 0.08 32 0.06
CHF N, m T2¥** 119%*+ 71* 146 64 58*  0.97** 260**  0.34**
(n=15) SE 3 5 5 14 11 4 0.08 26 0.06
72%* 1144 70* 144 63* 59** 0.99** 258**  0.40***
-N,, SE 2 4 5 15 11 3 0.09 27 0.07

CHF =congestive heart failure; C=control: N;; and N;,=10 minutes and 20 minutes after sublingual
administration of nifedipine, respectively; HR=heart rate; SBp=systolic blood pressure; DBp=diastolic
blood pressure; NE=plasma norepincphrine concentration; EDVI=left ventricular (LV) end-diastolic
volume index; ESVI=LYV end-systolic volume index; EF =ejection fraction; mVcF=mean velocity of cir-
cumferential fiber shortening; STms=LV mid-systolic stress; m=mecan value; SE=standard error of

mean. *: p<0.05; **: p<0.01; ***: p<0.001.
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Fig. 2. Percentile changes of hemodynamic
parameters in normal subjects (I).

Systolic blood pressure (SBp) decreases and LV
end-diastolic volume (EDV) increases with the ad-
ministration of nifedipine. Cardiac index (CI) in-
creases only 10 min later, but heart rate (HR) shows

no significant change,

fMnEtSEM * :P<0.05

Fig. 3. Percentile changes of hemodynamic
parameters in normal subjects (II).

Systemic vascular resistance (SVR) decreases with
the administration of nifedipine. LV mid-systolic
stress (STms), mean velocity of circumferential fiber
shortening (mVcF) and plasma norepinephrine con-
centration (NE) show no changes.
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EDV, ZmNAV-HEERE (mVCF) & mVer
=Dd—Ds/Dd-ET % psRw7 (ET: Dd-Ds i
).

ESBHAMOBREL L TESIEBHZ b Lz
(STms) 38LH & D Fkic k v, stress=Pb/2h.
(1-b%/22% (P=_ERaiufEimre, b=&RIfE+®
#i&: Dms, h = [UEPHEBHER : PWms,
a=EZERE, b=fmg®) oKXy, Lxz=
—KE a=2b=2D ro{EgEnL i, LR
STms=7/16 XxPD/h } bR i=?.

B Byt MR (C) i Cl=
CO/BSA (CO = afk) & & O RIBMFIES

control

(SVR) oifil % 17+, SVR = mBp/CO x 80,
mBp = DBp+(SBp—DBp)/3 (mBp= 351,
DBp = LRk #fE, SBp = LRBaIRiEiE)
X okl LHRMSERRAAS T 500,
DEAGF < 100X VT, Boko I
flixskwi=. Fig.1 &RELEFT.

HistiuAEMF iz Student’s paired t test
TfiF-1=.

B 2
Table 2 i {7 xHBH 5 & O LRLSBICH Y
MATEEEL DB R ETT.
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Fig. 4. Echocardiograms recorded before and 20 minutes after the sublingual administra-
tion of nifedipine (10 mg) in a patient with mitral regurgitation (NYHA functional class II).
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1 EsEEIC3F S nifedipine DMITHBRDE
it

e A S iz s v T IRFEMIME 1, nifedipine
DET#HREH 103850 20502 BV TETFL
(p<0.05), Cof¥E Bl ERL, O
10 3 CHZORMME #2172 (p<0.05). AEBIIEH
WA 20 % ICIs - ToREN L (p<0.05)
(Fig. 2). %7, FBMEE 10, 2099 L b
EF L7 (p<0.05) 23, EZIFEFHR bk
T UCESNEESEREL B 2B -
fz. fiith norepinephrine (AN £ 5% L7223,
AR b - 1o (Fig. 3).

2. LFLPlcET S nifedipine OmITHEOE(L
Fig. 4 220 1 floL= 2 —ROBIL & 7T
DT 2 —RAHBAE T - 72 5 » ML R
1S flicisv T, URFEHIMIE 3 & OF JESRMIMEE i3
ELIZIETF L (p<0.001 35X ¢ p<0.05),
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Mnt
fntsem P<0.01

Fig. 5. Hemodynamic changes in patients with
congestive heart failure (I).

SBp and diastolic blood pressure (DBp) decrease,
and HR and NE increase with the sublingual admin-
istration of nifedipine.

9 o MO AREIZH 5 nifedipine ¢ unloading effect
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Fig. 6. Hemodynamic changes in patients with
congestive heart failure (II).

LV end-systolic volume (ESV) decreases with the
sublingual administration of nifedipine, but EDV does
not change significantly.

s X i norepinephrine i3#94n (p <0.001)
L7z (Fig. 5). ZEZIUEAN ARz 20 Hickv
THA L7z (p<0.05) 23, EHIRAWARIIE
EEMAEmE SRR, A BT ahoik
(Fig. 6). %7z, BRI Bk O EXNATHER
B & b (p<0.01), ZZURHEPH = b
LRIz LT (p<0.01) (Fig. 7). ’
{EAB X CODAR2HIC 38 B URHERIIME & M
th norepinephrine & DR Tk, HFH Tk
nifedipine #4512 X ZREAEIBIC B TEILIFFE
B bR o T, DR TRIRFEILE O
T & & iz norepinephrine DEEAIAEE® &
hi=. LHaL, MEE catecholamine DF{EE(l
R, AEL HEMFREBOLH 2ol
(Fig. 8). AEZPATVHEMRERE & EZIREPH
A ML EDOBFRTE, OALFIRBVTE ni-
fedipine DI HIZE Y 2 b L RO ICHE S X
EHEREHE OWESE D SR, @EH TR
BRELEETE 201 (Fig. 9).

% S

MR 2 DT B ERMALIC X v 2 B
KB & i, hydralazine, phentolamine, phenoxy-
benzamine 13 b HIRMY, nitrates it b iz
JRf, nitroprusside, trimethaphan, prazosin i

HHE~DIER A DB LELZLRTVELY,
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Hemodynamic changes in patients with congestive heart failure (III).

EF and mVcF increase, and STms decreases with the sublingual administration of nifedipine.

SBp
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0.3 L o
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Fig.8. Plasma norepinephrine concentration
(NE) and systolic blood pressure (SBp) in normal
subjects and patients with congestive heart fai-
lure after the sublingual administration of nifedi-
pine.

The increase of plasma norepinephrine is in associa-
tion with the decrease of systolic blood pressure in
patients with congestive heart failure after the sub-
lingual administration of nifedipine, but there is no
significant change of plasma norepinephrine in normal
subjects.

MBI O IAETEEE, Ml Ca £ 4 i
X oTHIE&ShTH Y, nifedipine it Ca fEHifE
Rick vy o tonus KT &, ZORHEE

mVcf
(circ/sec)
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\
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Fig. 9. The relation between mean velocity of
circumferential fiber shortening (mVcr): con-
tractility, and LV mid-systolic stress (STms):
afterload, in normal subjects and patients with
congestive heart failure after the sublingual
administration of nifedipine.

mVcF increases significantly with the decrease of
STms in patients with congestive heart failure after
the sublingual administration of nifedipine. In normal
subjects there is no significant change in mVcrF or
STms. This figure indicates that nifedipine has good
afterload reducing effect to the patients with conges-
tive heart failure but not to normal subjects.
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L@, Kx HBEER T, nifedipine iThH
BlicisvTixz, 1) FBMAFHEEERC X 286
BMEDET B & ORMFER OB, 2) &
RS FERTINIC & 2R AR OB, HARO
WREBH=. Zolkw, EEHRANDS X VI
AREEEY, LaHkoIKI Starling ok
ks bnExonD. £, KAlOHIR
FROWBREAREEACRREO AV O LED
ha.

—7, LALEITIE 1) KimELERERIC X
BMEIETF & 2hic i < BOHESER, 2) %A
T OWMI & DI O E, HiFRHEOHK,
BRI

YU EX v, nifedipine 235 & i2BhIREE I < 3K
WEHER L Z 2 bh, BRI L TOR
EOFEICE Y ZOERBKEARE 3 L0 EEL
bh3%. FThbb, A TRIEANRON
xR, FHREE DI X 5 O AME ORHNIZ
3t LIRIRFBOIIEN b v & & F{LTY 5.
—%, LARZFCRBEAROMD, FHRBOUE
&L L ICHIART GIREE AR S L, ARE DL
BYEFET B LEXOH, LRERBT BHIRE
DEFEIRENFRIC L VSR L D LER &
hs.

Nifedipine i in vitro Cix¥B i BTN E
HANZohsEvbh Ty, FKanfiofz
BARMITFE T, HEHR L LR vTh
KBV T L3 EREA R, OREHICE
CTREBAROBD, &6 IR D821 R
Hboh. ZOEREMEETIZHES < KR
DA catecholamine DFHELIE L TV 5 &
Bbhsh, MEZREGH L catecholamine mifH{ic
IHEEED S h T, HARHERIC X v .OIED
PFEEhIbDLEZLNS.

Nifedipine iz, SR THMI+5MYy, 5 -
MO U CH A AR 2 474
HRMMELERA L E L SN, L ICEHMTERE
EET 5 ) - MEOASIE~DOBIEAFTHET

9 o MO AEITH T 5 nifedipine @ unloading effect

ZLiMrEh 5. /o, BN CREBILELSMZ
BET 2 5 - MAEDARAE ~ OB i3 LR
B EhoBBEEEL, SEH+A2BENROR
HELETHEEELDNS.
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