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Summary

This study was performed to assess the effect of a calcium channel blocker (nifedipine) and beta-
blockade (atenolol) on left ventricular early diastolic function and filling in essential hypertension (WHO
stage I, IT; HT).

Twenty-two untreated patients were randomly divided as nifedipine (11 patients) and atenolol (11
patients) treatment groups and both the groups had complete echocardiographic and Doppler studies.
Twenty normotensive cases served as controls. Clinical and echo-Doppler data obtained at baseline and
four weeks after initiation of each therapy showed no difference between the two HT groups as to mean
blood pressure (before therapy, 11943 vs 117+11 mmHg; after therapy, 106+3 vs 110+3 mmHg),
left ventricular dimension, left atrial dimension, and wall thickness.

To evaluate early diastolic function, the interval from the aortic closure sound (IIA, phono-
cardiography) to the opening of the mitral valve (MVO, echocardiography) and that from MVO to the
O point of the apexcardiogram were measured. The IIA-O interval was also calculated. The peak
velocities in the rapid filling (R) and atrial contraction phases (A) were measured using pulsed Doppler
echocardiography at the center of the mitral orifice. The MVO-O/ITA-MVO and A/R ratios were also
calculated.

Compared with the controls, the ITA-O interval (143.9+6.8 msec) and the IIA-MVO interval
(81.5+4.9 msec) were significantly prolonged in HT (p<0.01). There was no significant difference
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between the MVO-O interval and R. Velocity A (54.2+2.7 cm/sec) and the A/R ratio (1.0140.11)
increased significantly in HT (p <0.05).

The ITA-O interval (before therapy, 153.3+7.6 vs after therapy, 134.3+6.2 msec) and ITA-MVO
interval (87.3+6.3 vs 77.8+5.9 msec) decreased and R (43.7+3.8 vs 49.1+3.0 cm/sec) increased sig-
nificantly with nifedipine. The ITA-O interval (135.74+11.3 vs 150.44-7.6 msec) and the MVO-O (58.4
+3.9 vs 66.5+4.7 msec) interval were significantly prolonged with atenolol, however the IITA-MVO
interval, R, and A/R did not change. A (57.5+4.0 vs 50.2+2.9 cm/sec) was also significantly de-
creased with atenolol. There was a significant correlation between reduction in velocity A and prolonga-
tion in the MVO-O interval (r=—0.62, p<0.05) with atenolol. These results suggested that the pro-
longation of the diastolic closure rate of the mitral valve by atenolol was related to increased ventricular
filling and decreased atrial contraction.

Nifedipine and atenolol had different effects on left ventricular diastolic function in hypertension,
suggesting that several parameters are necessary for evaluating the effects of therapy on left ventricular
diastolic functions in hypertensive heart disease.
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Table 1. Comparison of clinical data in normo-
B 3] tensives and in patients with essential
. . . hypertension
AREHERMESE OLREEL, LIEXOH
B4 5 LA, +CIIEREICRERA LR S Normoten- Hypertension
sives (WHO 1, II)

T ENRLT a—FETYOHERY E A 2 REt Nifedipi

ifedipine Atenolol
ETHRESNATVS. BREHICFy 77— 40 mg \ (50 mg
za—EEHAY, EERAMLTE S — & iEE ( >< )
& L CESETRBERR ORI 2 RFT L REH
nEh, rOFRAERRERTHSTD,

AWFFE T1E, FEBMRLEBE OIGRBREL O
T a—F LREBR, Fy77—0LTa—K
BERBCHCTRIEL, &bic Ca FEHETh
% nifedipine, 8 JEWTEE TdH 5 atenolol ##HE L
B EZIEE ORI EIER L, BLEMELR
Bk ETHIEAOZEL R LI

xt &

4 weeks/ \4 weeks

Number 20 11 11
Sex (M: F) 13:7 6:5 8:3
Age (years) 54.3+4.5 54.6+3.7 45.5+3.6
mean BP (mmHg) 87+2 119+3 117+11
HR (beats/min) 67.8+1.4 66.3+3.9 64.5+3.3

Values are expressed as mean+SEM.

55—+ L®)20mg 33 XU atenolol (7, —3I v
®) 50mg % 4 BERIEROBEE L. Zhd nife-
dipine B, atenolol B, 2 #izix, 4#s, Wi

SR RGO AR F ILE B (WHO I, 11
) 22 45, VIG5 49.5+2.6 5%, B 1441, &
M8 FITH B, EHS LHEEICEDRWERME
F (EER 206 20RE LThRFZET-2 £
FliRFARET, BS 2o NRBOEHERDE
Blixiehrole. &LICHLERE L EERC2H
Y, Bor o 11 £4izxt LT nifedipine (7 #

ME, OHECEERZERZR DR o7 (Table
1).

75 &
IRHa%k, MLE 30T = — [KERERE, RFREML 30

SCTHAIL . BAPR T TRELHETL, &
ek O B EE B o 13 Aloka # SSD-870 %
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Fig. 1. Simultaneous recordings of the echocardiogram, electrocardiogram (ECG), phono-
cardiogram (PCG), and apexcardiogram (ACG) (top), and pulsed Doppler echocardiogram
(bottom) illustrating the measurement method of diastolic time intervals.

ITA =aortic component of the second heart sound; O =0 point of the apexcardiogram; MVO = point
of mitral valve opening; RV =right ventricle; IVS =interventricular septum; LVPW =left ventricular
posterior wall; M-valve =mitral valve; R=peak velocity of a rapid filling wave; A =peak velocity of
atrial contraction.
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kL. FRFICLER (ECG), %2 iR
BhEZC7 7 4 TY-30 Bt s s AL F
K (PCG) %, R#T7 7 48 MA250 % i
Wik B (ACG) % Aloka # 760 strip
chart T, #3% v #E 100mm/sec T L&
L. FHI T3 £ 9 11 FREARFPRIBALS
(IT1A), HiEHFEMBR MVO), LRFHRKD O
BEZREFRRELE. 2T IIA-O B, =
KIGERIicH -5 TA-MVO B, SiF&EN
AR H 725 MVO-0 EffZ 5.0 EE
DEHizL v IEL, MVO-O/ITA-MVO K%
BHL, BHEEHTRBECIEL Lic. W
Birr a—REic X Y DAREBmEEEEE & #iH
L, MBIERFHEICE W TEZRALKE SV
Z s Ky 75— THr 7Y oL, kY EE
100 mm/sec TE L. <~z Fy 75—k
TRAERAROREKXMFEEE R), LERHNER
DR KMFEEE (A) ozhEh SOMTHA, F
BL, ¥ AR LaEH, EE2E0HREE
D¥gE L L7 (Fig. 1).

BIEME X+ T mean+SEM T&bl, FEF
SERREICIT paired t JRE, 3 X8 unpaired t #
Ex AW

& E: 23
Nifedipine #5813 X ¢ atenolol & EFTD

SEHMEZ, BB D 119+3 75 106+3 mmHg,
117411 76 11043 mmHg 1 F L7z, BFE
Frh#h 134 mmHg, 16+5mmHg <,
B ZR @i ok, 3T nifedipine
BECIT IR CEEE D AR o723, atenolol
FTI1X 64.5+3.3/min 5 57.7+1.8/min ~ L F
BIETLE ME—FLhza—KEDFH
B, EENE LEVTRE EE®REE,
ELERICHRIMETAERREL RO b o Ic
(Table 2).

TR PR OILERER T, FBREHIRESTIC
BOWCEREL, HLERZEET3L: 11A-O
i B o » 114.7+3.6 msec, 143.9+6.8msec,
IIA-MVO Bz zh2h 58.2+2.2 msec, 81.5
+4.9msec ¢, HimER T ITA-O KR, 11A-
MVO Bt bicFBRIERL TWk. —3%,
MVO-O Bz 56.3+1.8 msec, 61.8+2.6 msec
THAHETAERZRR D 2 h - . MVO-0/
IIA-MVO Hizk oo 0.98+0.03, 0.79+0.03
T, GIEHTERICEES: L - (Fig.2).

Fy 75—z a—FEicBidrs R, A T3,
R 3FE#aE 47.6+28 cm/sec, B /ERE 48.4+
29cm/fsec TR TEZZ AR, AL
BB o 47.3+2.6 msec, 54.2+2.7 msec, A/R i
1.000.60, 1.21--0.09 <, 75 MERE ©A &I B
# 3R 7= (Fig. 3).

Table 2. Comparisons of clinical, echocardiographic, and Doppler values before and after

treatment
Group Nifedipine Atenolol

Treatment Before After Before After
Mean BP (mmHg) 119+3 106 £3** 117+11 1104+3**
HR (beats/min) 66.3+3.9 64.4+1.7 64.5+3.3 57.7+1.8*
LVDd (mm) 48.2+1.7 47.5+1.5 47.4+1.6 47.2+1.2
LVDs (mm) 28.1+1.8 28.84+1.6 31.1+1.1 29.4+1.1
IVSth (mm) 12.5+0.8 12.3+0.7 12.6 +£3.5 12.4+1.1
PWth (mm) 11.4+0.6 11.6+0.6 11.3+1.2 11.3+0.8
LAD (mm) 33.9+1.8 35.2+2.3 33.6+1.4 33.5+1.5

Values are expressed as mean=+SEM.

**: probability (versus normotensives) <0.01, *: probability (versus normotensives) <0.05.
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Fig. 2. Comparisons of IIA-O interval, IIA-MVO interval, MVO-O interval, and MVO-O/
IIA-MVO in the controls (NT) and patients with essential hypertension (HT).

HT =essential hypertension; NT =normotensives; mean + SEM = mean 4+ mean standard error;
**: probability (versus normotensives)<0.01 by analysis of unpaired t-test.
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Fig. 3. Comparisons of peak flow velocity of rapid filling and atrial contraction in normo-
tensives (NT) and patients with essential hypertension (HT).
R =peak velocity of rapid filling wave; A =peak velocity of atrial contraction,
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Nifedipine, atenolol #&.Fiittizi513 5 1IA-O
i, IIA-MVO ppfE, MVO-O mpfi% Heik+
% L, nifedipine #Eizk v, IIA-O B[
153.3+7.6 msec » 5 134.3+6.2msec ~, IIA-
MVO i 87.3+6.3msec 5 77.84+5.9 msec,
~LEHFEIZHEL, MVO-O ik 652+

RE» . —J, atenolol #5Tix ITA-O
B 137.7+11.3msec 75 150.4+7.6 msec,
MVO-O B Rt 584+39msec » 5 66.5+
47msec ~LEFEREE YR 7z. IIA-MVO
RS I JR PRI 77.0+7.8 msec, 82.5+4.1 msec
THERER RO 22 o7 (Fig. 4).

3.5msec A5 56.5+2.5msec ~LHETZHEW Nifedipine #¥ G- fiiic 8817 % R 13 43.7+
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msec - ~ 1789°
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Fig. 4. Changes in diastolic properties caused by nifedipine and atenolol in patients with

essential hypertension (HT).

before =before treatment, after=after treatment;

mean+SEM =mean+mean standard error;

**: probability (versus before)<0.01, *: probability (versus before)<0.05.
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38cm/sec 5 49.1+3.0cm/sec LFFICKE
L7z. A %-509+39cm/sec 55 47.0+3.1 cm/
sec LIET+AHEMEIRBD b 00, FERET 2 b
7. AR i1 1.23+0.14 55 1.01+£0.11 L BE
RIEF 2 » 7. Atenolol 5% Tix A 1% 57.5

8 MLE D IEBRHEHRE L IR R DML

+4.0cm/sec 75 50.2+29msec LFERIET
i, R ik 49.6+44 cmfsec 25 469+
4.1 cm/sec, A/R i 1.23+0.15 5 1.11+0.07 ~
L, BRHIB CERREERD 2o (Fig.5).
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Fig. 5. Changes in diastolic properties of pulsed Doppler echocardiograms caused by
nifedipine and atenolol in patients with essential hypertension.
before=before treatment, after=after treatment; mean+SEM=mean+mean standard error;

*: probability (versus before)<0.05.
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Fig. 6. Relationship between 4MVO-O interval
and 4A induced by administration of atenolol.

AMVO-0O=changes of the MVO-O interval by
atenolol; 4A =changes of A by atenolol.

BE OB O ©— 7 i (A) osEmE
DG E » 5 &, WEEIC (r=-0.62, p<0.05)
HERAOHEBE R (Fig. 6).
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FFAE L 7z
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5. Be05BIOKFTHLIRIEREET, JAERIT
DIGEMIIERE T3, IGREHIREAT L, fUEE
FHHL, BIEHETE ITA-O wE, IIA-
MVO M2 FRICIER L, SRNRHOIER Y
RBiz. EEREDO2 LTI I5A4 T RADARTIRE
HEShsLans MVO-O RV xmEER<T
EERERRADR I -72. MVO-0 / IIA-MVO
HIFEREEZ2 TR LE FyFS—Dhxza—K
BIXVEHLE R GHBRTE2RdAho
DILEERIME & gy X B LEERE & K+
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FRO. L o T, PEEOHLELT
12, SRIEHOE L ELEEAR OET R
BEhi.
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AT R BIERHIR CHERWELZ R DRV,
A DEERSEELYRD 2. zo0 11A-O pER,
MVO-O BRloFERERT B MRS IC X

Y, BWMEMELRE OHRERE B T 5 Wt
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pindolol # #5425 L BEFRAMGIERT 5 23,
MALBE M3z Licky, ELEERZIK
T&®, ZofER, LEIFESICHRA T 5 Mk
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HEOLTnS. Liedi->T B EWNEREICX S
TERRE I R ETREBIL, BEDATA—F—D
KBRS T bIFIZEVWLRVWEEZD
na.

A BERETF ULz Li2Bi L, atenolol #5534
Tn MVO-O WRIERDEE L A OHEMED
BfRT, MERCARRAMBEEREDZ LD
b, [RERABBREREL, EEN~ORAMLIEE
DI 5 e ®, DREINHER O MR Lk
DTEBEVWL LR SR, 2OERAEFL LT
¥, Fouad %173 Rl # Wikt <, B W3R
BEZOWEEREICRETERL LT, OHHE
DIET L MKRIHIEF OB 7213 T3 <, L
RETRHRENSIEABFEET S LHRIL T 5.
¥7z Inouye 51 L BEEDCRENLE L L ARV
PhboT, EFICEY, d3ViERI—ERICE
WTh, BEHIBIC X > CTHREBEICEEZED S
b, BOEMEERER QLI 2 ER L
BLTW5. F0EECE LT atenolol BT
BiEEE%, FBIRETLTOWE. LDHESEER
IR LAV E T2 BERH B9, A
DETIZEALTRLREROEEBLRETE RN L
EZibhi.

Pk, minECcx L, Ca #E5H3K L BB
NIRRT T EEIcELT, 2hd Cat
Wk, B EMEO—KRFEEER X 300,

T L D IEFRHERE L R DR

% %W ix nifedipine, atenolol DiERHLRIERT
by, fho Ca FHHE, B EWECIRE > E
RERTOD, ZFOVTFhOREELELLRS.
BHIOBEEZTV, DIEXOEBRGE LAHEBERLE
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Hwazt3BHTHEEEZLNI.
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AREMELESE T, EFMLEFICHL, %
EREIEAETH 5 1TA-O i, ITA-MVO RR
DEERER, BIVEEHRAMIKE SZ—i2T
A FoEmE: AR oBmEiEw k.

Ca ##i3# o nifedipine X, AEHEIMEIZE
B HRMEE O BL 2 AR ICHE L 1.

B EWTIE @ atenolol X, AREMBMITEBE TR
75 MVO-O B2 S b KA BIRERE S 723,
—5T, A KOBFELRBEERD, EEIEBE
FRETHLEZDN.

EZERAHRE O L EBRMAMGE & — >
FRWREHT, BlECR T 5 ILEREEE
123t LT nifedipine & atenolol {Z &7 2/EH %
R, BEERES OHEBEZ BHEOFET
Bt sz Lk, EBHEBIRT 5HAREHOR
B2ms T, AEZBTHDZ LIFERINE.
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