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Antihypertensive Effect of Ramipril in Patients with Essential Hypertension
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School of Medicine, Seoul, Korea

Background : Angiotensin converting enzyme(ACE) inhibition as a means of controlling
blood pressure began in the 1970s. This increasing knowledge of ACE inhibitors has resulted
in their being used with confidence in a antihypertensive therapy, combining high efficacy
with very low levels of side effects.

Method : In this study, the antihypertensive effect of ramipril was assessed in 28 patients(9
males and 19 females with mean age of 52 years) with mild-to-moderate hypertension. After
a placebo run-in phase, patients received ramipril as monotherapy in a dose 2.5 to 5 mg
daily for 6 weeks.

Resuits :

1) At the end of 6 weeks, ramipril induced clinically significant reduction in supine(30.lmmHg
in systole, 17.3mmHg in diastole) and sitting(33.4mmHg in systole, 18.5mmHg in diastole)
blood pressure.

2) The heart rate was similar after 6 weeks.

3) The most frequent side effect was dry cough in 6 patients(56%) followed by dizziness.

Conclusion - This study indicate that ramipril is effective in the treatment of mild to moderate
essential hypertension.
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Table 1. Age and sex distribution
Age i al
ge interv M . Total(%)
(years)
30—39 1 i 2( 7.1)
40—49 3 4 7(25.0)
50—59 3 11 14(50.0)
60—69 2 1 3(10.7)
70—79 0 2 2( 7.1)
Total( %) 9(28.6) 19(64.8) 28(100)
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Fig. 1. Chemical structure of ramipril and ramiprilat.
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Table 2. Baseline severity of hypertension based on
supine and sitting diastolic blood pressure

Diastole Supine Sitting
. 90— 94 0 0
Mild
95—104 5 10
Moderate 105—114 23 18
Severe more than*115 0 0
Total 28 28
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Table 3. Summary of blood pressure(mmHg) and heart rate(per minute) data

Sitting

Supine

Mean dose

No.of

Visit

SBP DBP HR SBP DBP HR

(mg/day)

padents

107.0£ 6.3 70.9% 8.0 16621179 106.6+ 5.2 750 7.7

168.3+ 18.2

34

Baseline

146.81 13.6* 953+ 7.3% 68.4+ 8.8 141.3% 15.2% 93.6% 7.3* 727+ 7.6

28 2.5

3rd weeks

707 7.1

88.1+7.3%*

669+ 7.0 132.9+17.1**

89.71 7.2%*

28 4.55 138.1£16.6%*

6th weeks

All values are expressed by Meant S.D.

DBP : Diastolic blood pressure

* .

HR : Heart rate

**  p-value<{0.001 compared with baseline

SBP : Systolic blood pressure

. p-value<0.001 compared with baseline



Table 4. Mean change of blood pressure(mmHg) from baseline

. Supine Sitting
Visit
SBP SBP DBP
Baseline - - -
3rd weeks 214+ 11.2 11.7+ 5.7 249+ 12.9 129+ 79
6th weeks 30.1+£15.9 17.3+74 334+ 144 18.5+7.38

All values are expressed by Meant S.D.
DBP . Diastolic blood pressure
SBP . Systolic blood pressure

o} 3}

gl

7
LA HR phE 7 o] seoll A B AL, FFol

il ot

Ramipril-&  enalaprilx}g SH7|E 2ztA] @+
ACEIAI 9] 183}t XgAZA Unger5¥ol <3
AL dAel =Yl Ramiprile %3 enalap-
nlx g At (prodrug) o2 AF2 Foxo §
FEHF oA F£3] FteRAEozA 8AF
Aef 9] ramiprilat2 A3 o] ramiprilats
3 Z angiotensin 119} aldosteroneX| & Y31, brad-
ykinin®] 38 2Fgota AU £ ra-
mipril @ ramiprilats A& Ao] Atz 3
F2o] 73l H3 mat opel ¥, 4, 414,
AL, e, o 59 A A el W
& 2 (angiotensin converting enzyme, ©]3} ACER
e AP LA ALk,

AEAA Y $498 FXshed UolA renin-
angiotensin-aldosteroneZ| &) g &o] F 23 AL
e AL 2 LE A Ao,

Z, 2179 AL AR A A (juxstaglomerular ap-
paratus) ol 4] EH|H¥E renin oA AAH F
Gl Al angiotensing #3383l angiotensin 12
A8l AAo|d, angiotensin 12 ¥ #3413}
A g g vAH RE IRV de Z2AHU
oA, 53] Azl AXE #H, ACEE a3t
T2 Uy Aeste 2ES dAFHAQY
angiotensin 11E A%} 23 angiotensin 112
7t AAAHA AAFAEE F7HAA "ot

10 2 B g aldosterone

L

w3} o] angiotensin 113 H4

B Z7AAE, AN G2 2L SR A
$2 2493 HsheA 5289 BuE 37
Ackn LeiALd

A=, ramipril®] #4138} 2HE-¢] ramiprilats 33
ACEE W33la angiotensin 1128] 3 A& Hsf s}
ramipril®] Fe|¥E}HAHE Yepdot gt

3, ACEQ] FZ%%+ bradykining EsAFE
f49 kininase 119} $ 38} 7))o ACEIo] 2|3
ACE®] <A kallikrein-kinin-prostaglandinZ} o] &
5 39E ehfo] bradykinino]t} prostaglandin® 9]
FA3E F7HRIT B0 a8y o) ki-
nind} prostaglandine}] )3} ramiprile] zge o
¢33kl T2 JEe kA Z3oka g A ok
12)

Ramiprile] ¢EFHHANME Hn FFEd
=2 AZEE 1~3A o), ol S33) 3
AQIL, 157} ramiprilE 3} 5~10mg 2§
F ZFHFHQ w7lE 18~17A1t0. 24 o]E ra-
miprilat$} ACES}] ZAgo] A o] A& oA m
Ga7t A&EgdE AL 9ugcia Y.

o] & ramiprile HFELGE = AbgolA 2.
5~20mge] GEFEARZ Fto|u}p wWulo] e
FAgon®), wF Bejy 18 FatolA gt
9] circardian variation® W3 A|71A] g=oin &
A oh). aga nd} Aol A smgd 370
Y7t ramiprilg AHEF Fohg FAs ANFE
A71EBEEH AExISHAEAGAA FAAH Y
H9e ook 3Hn”.

Ramipril®] 7t & 7] 79 Witte 592 1219 ¢]
Aol A 19 10mgs TEFo 650 &9 llA
FZ718%o] 20.lmmHg, A7 149
mmHg A48t stged, ¥ a7 3¢
#Z7] ¥<¢ 30.lmmHg, &F7] g<to] 17.3

— 600 —



mmHgZ A5 o] & =& i §al47t 288 2
HAAJA T Fokd fFo] 2.5~5mgdS AU
AEFAME F AHXE A& + AUD =%
874 7] "sto] 90mmHg o] 3t 2 73lE A8}l
3% o) 48.8%, 653%d) 6452 G} Py B
Ao HAHLe 3FFo) 28.6%, 6730 64.3% 2
65759 ZAAshgolA vxd AAE Holx A
I HE10939% Bohe o & AL AU

3 F715A] tigt AFelM Bauer5)
&3
02 5~20mgS AFEEH 5227 Eoistd 815
%ol #7371 dgte] 95mmHgoldtz 3173t
71N E Y E AFEA} Foda §
Rt

Ramipril®] #2802 #F, d7]1F, F5o| 3.
%, 32%, 32% % 7} @won 7}, vz B
Ed o] 1%nte g A 33 gloyh),
Azgol 71 gol 7283 FAEL v 73
WAo] 622 21.4% A FAAL o]F 1dE
Fastdch oldd 71H e Al uidt 7]
Aol cfaiAE ofF HES JIde wIEHANAE
01} bradykinin, tachykinine]y} prostaglandin’s
o] 71AWHALY WIS SV ZITE Aoz A

g3 e\lqzz)

B Aol A ramiprile 2.5mglA] 5mge] A&
FAME 2F 2 FF5E EHA 18¢Ae
datel] 783 AoR AlgEY goz Be
8 Uz F7) FHAT 2F Aow
Atz "ot

S S

.&E

f

Eoo
2

F0
2

el P B

ACEIS] capropril®] g4 o]3%, A 240 enalap-
ril# B Eo] 7 H419 ramiprile] o] W
Fado w2 st S Bdoz U FEALS
73 1 453 AgEigds Zedn guA
ATk AAEL ramiprile] FY AT thate] @&
opzt ahth

4 |

19929 1956 129747 78l ad oA
Aag B gy &4 288 & O 2 ramip-

TTE 2HA n¥YEA 319E A

rilg 1Y 13] 2.5mg &=
=3 2 43E i

d I

D d3As dA 98, A 193, gvjol
5251994 AFPYFEE FF 54, 5=
238 A ot

2) ZAdade 54 9499 F£57] "8
7] ggol 168.3+18.2, 107.0% 6.3mmHgol A
6% 138.1+ 16.6mmHg, 89.7+ 7.2mmHgZ 3}7%
sted F4E 96.4% 0], BYSHEL 64.3% K}

3) 8 A3 A= 49N 571 2 §37)
gto] 65Fo]  80.1+159mmHg, 17.3+7.4
mmHgZ 43k 3, 9o A 33.4% 14.4mmHg, 18.
5+ 7.8mmHg ZAd )

4) #Rgoz FFE o9 vtE 7130 64
AA LA 18l FF FX3 F3 &3}
Ak ol 9o 2 AN A AH] BES S48

a4 &:

ole] ZHAE ramiprilFH 2 Q1§ Bge 73
n&HA FA P Fo 65Fo FYATIE 96.
122 3% L TR 2H4 n¥EY #AOlA
19 13] 257 smge] HE&FoZ {F& Z¢
Az AladEch

5mge AT FH3tA o

References

1) Gauten D, Unger T, Lang RE : Inferferences with
the renin-angiotensin system. Arzneimittel-Forschung
34 1391-1398, 1984

2) Unger T, Ganten D, Lang GE, Schlokens BA : Is
tissue converting enzyme inhibition a determinant of
the antihypertensive efficacy of converting enzyme inhi-
bitors 7 Studies with the two different components.
HOE 498 and MK 421, in spontaneously hypertensive
rats. ] Cardiovasc Pharmacol 6 . 872-880, 1984

3) Unger T, Gauten D, Lang RE : Effect of converting
enzyme inhibitors on tissue converting enzyme and
angiotensin II . therapeutic implications. Am J Cardiol
59 © 18-22D, 1987

4) Eckert HG, Badian MJ, Gautz D, Keliner HM, Volz
M : Pharmacokinetics and biotransformation of 2-LN-
[(s)-1-ethoxycarbonyl-3-phenylpropyl )-L-alanyl1-(1S,
3S, 58)-2-azyaloicyclo[ 3.3.0Joctane-3~carboxylic acid
(Hoe 498)in rat, dog and man. Arzneimittel-Fors-

- 601 —



chung 34 | 1435-1447, 1984
5) Becker RHA, Scholkens B : Ramipril : review of
pharmacology. Am ] of Cardiol 59 : 3D-11D, 1987
6) Vasmant D, Beuder N : The renin-angiotensin system
and ramipril, a new converting enzyme inhibitor. |
Cardiovasc Pharmacol 8 . 722-728, 1986
7) Unger T, Gauten D, Lang RE, Scholkens BA : Persi-
stent tissue converting enzyme inhibition following ch-
ronic treatment with Hoe 498 and MK 421 in sponta-
neously hypertensive rats. | Cardiovasc Pharmacol 7 .
3641, 1985
8) Brogden RN, Todd PA, Sorkin EM : Captopril an
update of its pharmacodynamic and pharmacokinetics
properties and therapeutic use in hypertension and
congestive heart failure. Drugs 36 . 540-600, 1988.
9) Todd PA, Heel RC : Enalapril : A review of its phar-
macodynamic and pharmacokinetic properties and the-
rapeutic use in hypertension and congestive heart fai-
lure. Drugs 31 . 198-248 1986
10) Capritz G, Alpermann Hg, Schleyerbach R : Influe-
nce of the new angiotensin converting enzyme inhibitor
ramipril on several models of acute inflammation and
the adjuvant arthritis in the ral. Arzneimittel-Fors-
chung 36 . 1605-1608, 1986
11) Scherf H, Pietsch R, Landsberg G, Kramer HJ, Du-
sing R * Converting enzyme inhibitor ramipril stimu-
lates prostacyclin synthesis by isolated rat aorta . evi-
dence for a kinin-dependent mechamism. Klinische
Wochenschrift 64 . 742-745, 1986
12) Inoue T, Nagata K, Hayashi S, Sakaguchi T : Antih-
ypertensive effect of Hoe 498, a new angiotensin conver-
ting enzyme inhibitor. Presented at the 57th General
Meeting of the Japanese Pharmacological Society, Kyto,
23-26, March, 1984
13) Ball SG, Robertson JIS : Clinical pharmacology of
ramipril. Am ] Cardiol 59 . 23D-27D, 1987
14) Manhem PJO, Ball SG, Morton JJ, Murray GD, Lec-

kie BJ, et al : A dose-response study of Hoe 498 a
new non-sulfhydryl converting enzyme inhibitor, on
blood pressure, pulse rate and the renin-angiotensin-
aldosterone system on normal man. British ] Clin
Pharmacol 20 : 27-35, 1985

15) Bussien JP, Nussberger ], Porchet M, Waeber B,
Brunner HR, et al : The effect of the converting enz-
yme inhibitor Hoe 498 on the renin angiotensin system
of normal volunteers. Naunynschmiedeberg Archies of
Pharmacology 392 - 63-69, 1985

16) Heber ME, Brigden GS, Caruana MP, Lahiri A, Raf-
tery EB . First dose response and 24-hour antihyper-
tensive efficacy of the new once-daily angiotensin con-
verting enzyme inhibitor, ramipril. Am J Cardiol 62 .
239-245, 1988

17) Eichstadt HW, Felix R, Lager M, Gutmann ML,
Dougherty FC, et al : Use of nuclear magnetic resona-
nce imaging to show regression of hypertrophy with
ramipril treatment. Am J Cardiol 59 . 98D-103D, 1987

18) Witte PU, Walter U : Comparative double-blind study
of raipril and caplopril in mild to moderate essential
hypertension. Am ] Cardiol 59 . 115D-120D, 1987

19) F94 - BA4L - 493G - E - FHF B
A 1@l A& ramiprile] 2AET L A
A FE A 218 A 43 775780, 1991

20) Bauer B, Lorens and Zahlten R : An open multicen-
ter study to assess the long-term efficacy, tolerance and
safety of the oral angiotensin converting enzyme inhibi-
tor ramipril in patients with mild to moderate essential
hypertension. | Cardiovasc Pharmacol 13 . S70-S74,
1989

21) Todd PA, Benfield P : Ramipril © a review of its pha-
rmacological properties and therapeutic efficacy in car-
diovascular disorders. Drugs(1) . 110-135.1990

22) Morice AH, Brown M, Higenbottam T : cough asso-
ciated with angiotensin converting enzyme inhibition.
J Cardiovasc Pharmacol 13(Suppl. 3) . 559-562, 1989

— 602 —



	199323040597.pdf
	199323040598.pdf
	199323040599.pdf
	199323040600.pdf
	199323040601.pdf
	199323040602.pdf

