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Effect of Enalapril on LVH and LV Performance in Essential Hypertension

Dong Chul Lee, M.D.
Department of Internal Medicine, College of Medicine, Dong Guk University,
Kyung Joo, Korea

Background : Left ventricular hypertrophy(LVH) is the independent poor prognostic factor
in hypertensives. But, it is uncertain that the reduction of LVH by antihypertensives therapy
will improve the prognosis of hypertensive patients. The effect of reduction of LVH on LV
function(espacially diastolic function) and the mechanism of reduction of LVH are not clarified
also. The aim of this study was to ascertain whether reduction in LV mass with enalapril has a
beneficial effect on LV diastolic filling in hypertensive patients with diastolic dysfunction.

Methods : Mild to moderate hypertensive patients were treated with enalapril(10-20mg once
daily) for 4 months. Their blood pressure and pulse rate were regularly measured every 2 weeks.
Using M mode echocardiograms, LV dimensions at end-diastole and end-systole, thicknesses of
ventricular septum and LV free wall were measured. LV ejection fracion(EF), LV mass index
(LVMI) and total peripheral resistance(TPR) were calculated. Pulsed doppler examination of
transmitral flow for assessment of LV diastolic function was performend from apical fqur chamb-
er view. The peak flow velocities of the early and late waves and their ratio(PFVE, PFVA,
PFVE/PFVA) were measured from consecutive 3 cardiac cycles. In addition, the time velocity
integral of the early and late waves and their ratio(EA, AA, EA/AA) were measured. Echo-
cardiographic evaluations were performed at baseline and at the end of treatment

Results : Average systolic and diastolic blood pressure decreased after treatment with
cnalapril. But there was no significant difference of pulse rate between basal and after treatment.

The LV dimensions at end-diastole and end-systole and the thickness of LV free wall didn't
change significantly. The thickness of interventricular septum, LVMI and TPR reduced sig-
nificantly after treatment.

The e¢jection fraction of LV didn't change significantly after treatment. There was no sig-
nificant change in PFVE, EA AA and EA/AA. But PFVA was significantly decreased after treat-
ment with enalapril for 4 months. PFVE /PFVA was significantly increased also.

- 1023 -



Conclusion : In conclusion, antihypertensive treatment with enalapril led to a significant reduc-
tion of LVH partially associated with improvement in LV diastolic performance and no de-

terioration of LV systolic function.

KEY WORDS : Enalapril - LVH - LV diastolic function.
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Table 1. Clinical Characteristics of Study Partipicients

Basal Post-Rx p value
Sex(M/F) 14/7 - -
Age(years) 47.8+7.4 - -
Body surface area(m’) 17.2+0.12 - -
Systolic BP(mmHg) 169+13 143+£11 <0.001
Diastolic BP(mmHg) 105+5 89+6 <0.001
HR(beats/min) 6716 70£5 0.08

Values are means + S.D., post-Rx ; post treatment
SBP : systolic blood pressure, DBP : diastolic blood pres-
sure, HR : heart rate
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Table 2. Echocardiographic Characteristics of LV struc-
ture at Basal and Post-treatment

Basal Post-Rx  p value

LVIDD(cm) 4784049 4.77+047 090
LVIDS{cm) 3.09+047 3.07+041 0.20
IVST(cm) 1.19+0.33 1.11+£0.27 <0.001
LVPWT(cm) 1.12+£019 1.10+£0.18 0.17
LVMI(g/m?) 151440 134430 <0.001
TPR

. 1890+557 1365+430 <0.001
(dynes.sec.cm®)

Values are means+S5.D., post-Rx : post treatment
LVIDD : left vetricular inner diameter at end-diastole,
LVIDS : left ventricular inner diameter at end-systole,
IVST : interventricular septal thickness,

LVPWT . left ventricular posterior wall thickness,
LVMI ; left ventricular mass index,

TPR : total peripheral resistance

Table 3. Echocardiographic Characteristics of LV Systolic
and Diastolic Performance at Basal and Post-

treatment
Basal Post-Rx p value
EF(%) 71£5 686 0.12
PFV E(cm/sec) 59.2+11.8 63.9+105 0.23
PFV Alcmysec) 70.1£11.7 64.8+£9.2 <0.05
PFV E/PFV A 0.85+0.13 0.99+£0.15 <0.05
EA(cm) 69.2+16.1 756%18.3 0.26
AA(cm) 64.3+127 796%+11.3 0.28
EA/AA 1.20£0.34 1.2940.31 0.42

Values are means+S5.D., Post-Rx ; post treatment

EF : ejection fraction ,PFVE : peak flow velocity in early
diastole, PFVA ; peak flow velocity in late diastole,

A ; the area under the inflow time velocity curve in ear-
ly diastole,. AA ; the area under the inflow time velocity
curve in late diastole

- 1025 -



TG HAAN ] Sl g a9} gYd AL
A L&Al HFAAG A, A Z-o] 2ATA], WEL &}
oA Sojt}. kx| QEA 1Y FHelZablo] iy
A2 gl A ASERoa, BAlgo] T AFA
o AsHY B ek Hol ol FLAEAY
HAAuF 349 a9 AgE F AP,

2 d79 B9E )Y 749 Enalaprilfda #4
A AFo] fostA Aastdt. A AR gae
Grandi 3, Nakashima &' ojsd F2 44
8 53] A4 FA9 FA9 gad 719l g s
AU g Qo sded £ A7 AFx of
9 dxjshe d34E BTt a2y Dunn §&°
Enalaprildl] /% 4483 Zae S4AWHEY 7
Ao 9#tha a2y Dunnol Bud #ak7e] #4
A AL g 979 39t o & Aoz Ho} o]
2g zlolE ojutx Bzl oloA H|FEE o=
Azte e},

AsAZ 8 ANt sEHYSE
A9 £&7)5& Wasy getty g4 A &
ATe] Folz HAAY gEArE X g A5 79
g zlo|E HolA| eksitt, @y FYAEHA Fojol ¢
3 FAAAF Zhael 2 HAA o] 715 B
e} Fot AstAe) EF wheh A A o) haet
) FAol 71715 o] EHo] glvke Baeh 28] &
the Ahvkg B a7t 9ok Fouad 59 9+ A
4~67F7k9) WEkabGA] Fol2 Aan|Fo] st 2
A4 olgh7)5o] ZHUHA D o]t W= Hete| A
o} w7 ool o Aog FAsATE 2t
A A] webA E AHEE Inoue 53" Diazumbe %
o A Ao M= HA4A o]97]71%5 9 Tl YU
o ZAE ol2AwAe AT Smith %, Zus-
man 52 #Alo|917159 4 &, Szlachcic &
D A o) 7] 5ol M7t (&S 27 Bttt

A QWA ABEA JAjA e A#E BY Sen T2
D AN THGHAE hdo s X oAl HEFh o
ANE Fodged 4w Tt Zastn dLd
collagenous element7} Z4&tt 314t} Grandi &
212 139} 3ol M 47192t Enarapril®] o1& 2
Al A o] zkastgm FH4e peak lengthening
rates ¥A|E #FAolehr)7) 5ol AT dHAUTE
3 ol5 #AA] X8 Fo| #A9 peak lengthen-

ing rates} HAA ¥ 2LV wall stress)Alole] 4
A BAZ o AP R Bol Aolr]7)5Y &
A AP oz AAdu Fe] HAle 7)A% &t
22t} Shahi%2* Captopril® 970¥ 5 o 31
S 2N FE Zastg oy Aol 715e ¥
37 A, #AAn|Fe Heler] 7% o) Al
e AMZ A #AA 7} ¢t skt

B Ao e 419 F2¢ Enaraprild §39&
o FAA A ZaE ERsgoy, A4 o9y
71%& JehlE o8 AE F9A PFV A, PFV E/
PFV AE 71322 98 AXE B v T8 A
#< PFV E, EA, AA, EA/AAY 3AHE 432 3l
Ao BAACR Fojdt M2 HolA] gttt

a8t X Fol| Jojrle HAAH AFY Fad e
#Ajo| 9471752 Wslol| ot o|2{ 3t Ahitsl Ao
e e A, A4 ol 7% S FHsh= AR
9] zolof| A HIEEHUE 7H5Aolt). FHAA 0jgr] 7]
52 ojx A AE wegE el £ gl o
ANEE FHH o gAgtdof 1 AUoHr75E F
74 & e ojg¥o] At} Grandi 5 M3 4%

e g o] 23 2}4] 9] peak legthening rate7} 744l
bH  Shahis2® $2% 858 =39 289%
2 o] galr. ZA3 o7 Axe Wt Yot AT
4] 0] 947158 YEhl = A E Atole] Adat Aol Tt
w27t gastelet ek £ 2 AFeA B F
T EFE =Ex 0 SAT ol s |
EhlE A E F RN 248 B Ayt 24
Fo) a4 W 4ol A 27] AUUAIE
ZAol97)5S BASH: U2 RS THHoZ 24}
st} ol9] oJuiE Wysls dT s BaesteE A4d
o X, FAAAFY 74ae HAlolr)7]%e] W A
ol¢] AlzHHel zlolo 7]QU3tHE THsAdolth FEAY
o] Aol wzA® A9 collagend] F& 49 o]
g} DHE ARAAE e T3 AR e
o] wt7t7) = digF 5~1099 ¥hd collagen®] ¥H7]&
80~120¥ 2 B4 A wepA] A Fe] e v
mA 27)9 A)2EE 8 collagend] Foll 2A &
sh= Ao o] e olrTh B FA YERITHY. of
25k Aol BlFo] B "ot AstAlE FoistlS o
A4 A ko] 7hats 7)o WA Vet #4 Aol ¢t
71719 AR 2 g4 YFel dojutelet 44

o g oo
rtf.

- 1026 -



c}.

AE8A o2 n¥Y FA}olA Enalaprily Fo& #
A $%71%9] ¥ glo] A4 AFE AaAlYx
EE2 SR A% £RI F Fyo|9) l
& Yehlis d8A 87 A 9 & F Ao 2y
e x5 2 FAloldr] 7159 WE H&3 o
d3l7] flsiMe o F717ke] 249 Aate} FAlo|er]
715% vyehiE o AEE 53 d7t ek
Azpgic},

AT -

nEY 3l HAHHFE EPHOR o FE
Al sk QAR n¥t X8 ddelth aeiv HAA
v 3o} pAslel It A2 A4 A A Fo] A
o &7 ZHEEA 01%”—9% HAH A% ghel wE Z‘Jr
AA 759 Wt 5 A g 2A VA
o2 B &aA ‘%%311]11 3t AREolTt, A 111}
+ 18 #AlolA Enalapril® F939& o 244
AFe) wzle} A4 £57] L o] 7% ®sE
do}r 317} 3}t

TE 5% 8¢ 32 219 (8 149, 97
Enalapril$ 47197 Foidle] dd-&
SREE o gl HAAUWA, A
A5 79 ~r7iﬂ AR EY e $AE FAE T, °\E o8
sto] A W EAlg, ANAEZA 3
& AxeigohE HEREEeE &
o] £ dFe 2] 9 ¥ HF 459 21 HE T
&1 (PFVE, PFVA, PFVE/PFVA), x7]¢} %71 &
29} time velocity integral '2 2 W]Z(EA, AA, EA/
AA) 73t

Azgotxe 2tgE A& AN A3 A7 44 F
F 2 AAste] 1 AnE vlastit

4 o}

1) "k A
001), Alukrge]
AT}

2) %7)%3} o|ghr|wte] A4l WA frojgh zho]
7b 9L, FAAF e FAE fofdt vyt it

Fofl 9n) A ZastE o p <0.
13k A& Aol SAHA freldol

8
ki

a2y AEFTAY FAe fraddAl #Fasa(p 0.

001), FAAAZATE FI& 228 B (p<
0.001), FZ2IAAYE Fo3H ZasiAT.

3) F4A 9 #57] 7159 AR AEATE AR
Aol Fogk zfol 7t AT,

4) A4 89X PFVEE A& AFo] fodt
z}ol7} gl v, PREVAE felshl 7#astgia(p <
0.05), PFVE/PFVAE BAH 22 {93 5718 B
tHp <0.05). dHde] EA AA, EA/AAE EF X8 A
Fof BAAHCE FoF Aol & Kol sttt

4 &

189 §AolA Enalaprild] Fodv 44 57
o W3 glo] A AFE AL EETYHR S
To| 9% $EH {9 F4Aoler] 715 S vERE
ARAE7F AM B2 & F Uk 2y Y A8
n 2 F4ole7) 7159 WekE B3| o|ss}y] HA
o 3717k 49 Ao Aafol9r]71%5-& e
U2 ARE ¢ A7 Festele Azdn

References

1) Kannel WB, Doyle JT, McNamara PM, et al : Pre-
cursors of sudden coronary death : factors related to
the incidence of sudden death. Circulation ; 51,606-
713, 1975

Messeri FH, Ventura HO, Elizardi DJ, et al : Hy-
pertension and sudden death  increased ventricular

2

~

ectopic activity in left ventricular hypertrophy. Am J

Med ; 77 : 18-22, 1984

McLenachen JM, Henderson E, Moris KM et al :

Ventricular arrythmias in patients with hypertensive

left ventricular hypertrophy. N Engl J Med : 317 .

787-92, 1987

4) Levy D, Anderson KM, Plehn ], et al: Echo-
cardiographically determined left ventricular struc-

3

==

tural and functional correlates of complex or frequent
ventricular arrythmias on one hour amburatory elec-
trocardiogrlaphic monitoring. Am J med ; 59 : 836-
40,1987

Kannel WB, Gordon T, Castelli WP, et al : Elec-
trocardiographic left ventricular hypertrophy and risk

5

=

of coronary heart disease : the Framingham Heart
Study. Ann Intern med. 72 ; 813-22, 1970

- 1027 -



6) Levy D, Garrison RJ, Savage DD, et al : Left ven-
tricular mass and incidence of coronary heart disease
in an eldery cohort . the Framingham Study. Ann In-
tern med. 110 ; 101-7, 1989

7) Levy D, Garrison R], Savage DD, et al : Prog-
nostic implications of echo-cardiographically det-
ermined left ventricular mass in Framingham heart
study. N EnglJ Med. 322 ; 1561-6, 1990

8) Kannel WB, Castelli WP, McNamara, et al : Role
of blood pressure in the development of congestive
hert failure : the Framingham Study. N Eng J Med.
322 . 1561-6, 1972

9) Frohlich ED, Apstein C, Chobanian AV, et al:
The heart in hypertension. N Engl J Med. 327 | 998-
1008, 1992

10) Dellsperger KC,marcus HL : Effects of left ven-
tricular hypertrophy on the coronary circulation. Am
J Cardiol 65 ; 1504-10, 1990

11) Sahn DJ, Demaria A, Kisslo J, et al : Committee on
M-mode Standardizaion of the American Socirty of
Echocardiography. Recommendations regadring
quantization in M-mode echocardiographic : results
of survey of echocardiographic measurements. Cir-
culation. 58 ; 1072-1083, 1978

12) Devereux RB, Reichek N @ Echocardiographic de-
termination of left ventricular mass in men. Cir-
culation 55 ; 613-8, 1977

13) Stefadouros MA, Dougherty MJ, Grossman W, et
al : Determination of systemic vascular resistance by
a noninvasive technic. Circulation 47 ; 101-6, 1973

14) Grandi GM, Venco A, Barizizza F, et al : Effect of
enalapril on left ventricular mass and performance in
essential hypertension . Am J cardiol 63 1093-7,
1989

15) Nakashima Y, Fouad f, Tarazi RC : Regression of
left ventricualr hypertrophu in systemic hypertension
by Enalapril. Am J cardiol 53 ; 1044-53, 1984

16) Dunn FG, Olegman W, Ventura HD, et al:
Enalapril improves systemic and renal hemodynamics
and allows regression of left ventricular mass in es-
sential hypertension. Am J Cardiol 53 ; 105-8, 1984

17) Foud FM, Slominski M]J, Tarazi RC, et al:Al-

terations in left ventricular filling with beta-a-
drenergic blockade. Am J Cardiol 51 ; 161-4, 1983

18) Inoue IK, Massie BM, Loge D, et al : Failure of an-
tihypertensive therapy with diuretics, beta-blocking.
and calcium channel-blocking agents to consistently
reverse left ventricular diastolic filling abnormalities.
Am J cardiol 53 . 1583-7, 1984

19) Dianzumbe SB, DiPette D, Joyner CR, et al : Left
ventricular function in mild hypertension after a-
drenergic blockade. Hypertension 11(suppl I) : 98-
102, 1988

20) Smith VE, white WB, Meeran MK, et al:Im-
proved left ventricular filling accompanies reduced
left ventricular mass during therapy of essential hy-
pertension. JACC 8 ; 1449-54, 1986

21) Zusman RM, Christensen DM, Federman EB, et
al : Nifedipine, but not propranolol, improves left ven-
tricular systolic and diastolic function in patients with
hypertension. Am J Cardiol 64 ; S51F-61F, 1989

22) Szlachcic J, Tubau JF, Vollmer C, et al : Effect of
diltiazem on left ventricular massand diastolic filling
in mild to moderate hypertension. Am J Cardiol 63 ;
198-201, 1989

23) Sen S,Tarazi RC, Bumpus FM, et al : Effect of con-
verting enzyme inhibitor(SQ 14,2250) on myocardial
hyperetrophy in spontaneousle hypertensive raits. Hy-
pertension 49  169-77, 1980

24) Grandi AM, Venco A, Bertolini A, et al : Left vner-
icular function after reversal of myocardial hy-
pertrophy in systemic hypertension, and respomse 1o
acute increase of afterload by cold pressor test. Am J
Cardol 69 . 1439-41, 1992

25) Shahi M, Thom S, Poulter N, et al : Regression of
hyperetensive left ventricular hypertrophy and left ven-
tricular diastolic function. Lancet 336 | 458-61, 1990

26) Gay WA, Johnson EA : An anatomical evaluation
of the myocardila length tension diagram. Cicr Res
21 33-39, 1967

27) Weber KT : Cardiac interstitium in health and
disease : the fibriller collagen network. JACC 13
1637-52, 1989

- 1028 —



	199525051023.pdf
	199525051024.pdf
	199525051025.pdf
	199525051026.pdf
	199525051027.pdf
	199525051028.pdf

