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Accupril® (Quinapri)®) &#28¢ &3} ¥
ekl Ag A+

AMuigt oo ysstad, 43EE 474

0l5% - PAS - HTFH - 0|2

N B

1977 Ondetti’ol 918t succinyl-L-proline®]
AR o8 ngog ATFE AN WAL
(angiotensin converting enzyme, ©13t ACE) 94l
A2l captopril(SQ14225)e] 53§ olF enalapril,
alacepril, lisinopril $9] ¢t8ol £& MEHAY. o]
E& angiotensin 19] angiotensin 1129 H&o] 2
£31= ACEE gAlstd 2xA43g LA ol
28 JePds SAd A8gE ARAIe 5 FU
o] AgtAgE A o s)de AgAels oy
ACE 9#AAI7} ot gndgAzLe $280] Ho
o R3PE 3 glo} g4 &8ol FdsHn A

a1y 19859 SesokoSVell ¢J3f captopril A
A 7)ol rug oldl ACE oAA #u4 739
WEs} o 1-20%2 Rudn gden H2o na®
S o3k Yz ¥zt F71sln 9l ACE AR
g Zdsol ¥ AR 7]Ho] A AL =& FA
ojc}, ole{dt 7|He BzEg Folnz 24H ACE
AAAZL Agdhen 2% st Accuprl®
(quinapril hydrochloride)2 w|=2| #1 YuEA})
o3 Azol Ay HEIH=Yr7t gle ACE 94
Aloleh, AR 5 Eej4d ndAY Bx % A4 AT
A 8248 dHeE Accupri®e ¥t % A 2
AL Yolum E3] ACE JAA /¥4 7139
NEg A3 B d7E AP

CHe o Wi

1. 00 &

19943 1292 1995 347AA AAdEE 2%
gt Apgdagd A3 e HdE &x F

184] o4 754 Witte g 33 vHE ZAY AHA
T #¢] gslo] 140/90mmHg °]3%] BRE W2
2 gy, n¥Ye dAE 19939 wEE Fifth
Joint National Committee on Detection, Eva-
luation and Treatment of High Blood Pressure'®
o] 7124 wgeon Table 134 Zoh dd &4 5
1) $% 738, 33§ AXF T 43 R
Z, 2) £¥XN ALA & S 75N, 3) B ¢
Zo] JANY Hjstn & B4, 4) A 3/H4Y
Eolo] A2 A4Fo] AAUAYU F2 FAFl e
B, 5) ¥AgARHoz P 4% #F FA,
6) BAd HEHA 2 £ 1¥WA HHF 7]
o] Qe #Ah, 7) YAy 7%, 8) 8 ACE
Ao Hivte o] Ur A= AYHFATH
AHg oAl Accupril®™(@2 48)& 137 10mge
2 Ao AE7ld, el FYT ¢ K placebo)
B4 Eodstdn 1 337242 Fig. 13 Zoh

2. 94

gote ol WA 520l AA ¥ th, F&F
oA 8 olgste AgalM Korotkoff Yoz &4
stgon, &3] " phase VE AAch A

ALY A2t 49 #7, AF L FAee) /T,

Table 1. Classification of Blood Pressure for
Adults Aged 18 Years and Older

Category Systolic Diastolic
Normal <130 - <8
High normal 130-139 85- 89
Hypertension

stage 1(mild) 140-159 90- 9
stage 2(moderate) 160-179 100-109
stage 3(severe) 180-209 110-119
stage 4(very severe) >210 >120
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_CH_NH  CHz_ #
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{3S-[2(R*-(R*)]]-2-[2-{[1-(cthoxycarbonyl)-3-phenylpro-
pyllamino]-1-oxopropyl}-1,2,3,4-tctrahydro-3-isoquinc-
linccarboxylic acid, monohydrochloride.

Fig. 1. Chemical structure and formula of accupril ®

A%, FYA 5 87 7183591 TY A 9
gled e HPAR e XA 9 A RANA et
dukg oA FAsIM e J1EE e Al
Z481 . BAtelA AT AL AYE] FANE
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3] 23(20mg)E FH3Y 457 o] FA3gd. 3%
71 2 A% By )7 F OE gadgAAE B
FodstA] gsich #E 7 2 AE Faold du
HE FAENA, T84 HYFH, WS A
B), ¥ 33t HANAST, ALT, BUN, Zde}E
W alkaline phosphatase), ¥% &2 HAKNa,
K, Cl, HCO;) ¥ 87 +Hgd 2, F8)E A3t
I FE XA, AR S ARt R,
k1, 2, 4, 6, 85 NYIEF & FdA &
Z 5§¥Ae R 3 A3 HTF FF7] € YY)
gere JIEsgn FAE wA {FE 13
NE 717 T HE2Eo] LIS HRos T A
71, W§, Ax, 2%, 39 L AHGA S BFHALS
71889 o0 dAAE Be&Fd £ EANdE 299
Atel #ebe wet ALAdRE ZAAI}AT AL F
E3) 7]4d] B8t Simon $'%0] ©]83% ACE 9
AA a4 71329 Ao FFEt A 78S

i, A QS ), ¥A AH(+), FEE(H4), FF
(+++ FoFA)og FRIHNT. g2 A¢ 1 A
71, olf, AFZAE 715N 6F o) kg 2
439E A4 4E 53 BA AYsPck

g 53 &Tel #A3E F9) g3y 8¢ "o
71&0 3te] A &(excellent, &37] ¥glo]
90mmHg©l3h), fA(good, EF7] dgtel 71A A
Al 10mmHgol’d #&), 9 FA(failure, 837 8
gto] 71A A A A o] 10mmHgolstol At &9
Y w)e) 3 AR TR e FEEEH
AZ Al o ¥k Wul da 2] Fof A
FE vwdly) 98t paired t-testE o835 %:,
p<0.05% BAIEH o2 999 Aoz AL

4 L
1. Y @Xiol ®y 9 A}

a7 AYE dHstd FUME @ 4149 B
F oF NEL g=HP S48 AYF 36994
Accupril®¢ £4939th.  Accupril®e H% 3649
o] gzl ddnE 1521, T AL 47551054,
a8t o]F 7)7rE 67.3+161.1719(1.0-216.0704)0]
Atk 99 AL Hey Y 154, Y A8A
F 140}, ¥7] ARAZFo2 &4 oY EuRY F
QA B} 4], oAl 24, NEFFHFaA 284 A
FAANE) ldoidn HE n¥ge] @AE 3.0t
0.8(194 1o, 2€+4 74, 324 194, 4GA 9ol)e]
Atk Table 2). Accupril®& Foig 3619 2 2
21¢l7} 837 Beohuoky 156071 getsigch. getdt
15913 697} 65013 B85l Az WA X3}
Ak 6Fol4 Fobg 2749 FAF 154404 4F:F
BE 8§22 10mgolA 20mge g FIsgon oF
3dolA HgzHo] ¢t g FAEm e ¥
TEAAAE FAGET. 2] 4dL A&HAA F
HzA7) HE AS 40, Yol = ¢d H$ 3
o, A3 7]Ho] LA A4 64, TLBEFYF 14, 2
gl A% F5 2 #7F 140k

2. o} Mzo| Got 9 Wupro| HE

6Fold Fogl 274 9] @Rl A RS &7 B
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Table 2. Patient Characteristics

No. of patients 36
Sex(Male : Female) 15:21
Agelyears) 475%£105
Duration of hypertension(months) 67.3%61.1
(1.0-216.0)"
Primary diseases
Essential hypertension 15(41.7%)
CRF 14(38.9%)
ESRF with CAPD 4(11.1%)
ADPKD 2( 5.6%)
FSGS 1( 2.7%)
Stages of hypertension
1{mild) 1( 2.8%)
2(moderate) 7(19.4%)
3(severe) 19(52.8%)
4(very severe) 9(25.0%)

* range

CRF : Chronic renal failure,

ESRF ! End stage renal failure

CAPD : Continuous ambulatory peritoneal dialysis,

ADPKD : Autosomal dominant polycystic kidney
disease,

FSGS : Focal segmental glomerulosclerosis

o Systolic BR(mmMg)
“*Diastolic BP(mmHg)
#Pulse rate{beats/min)

Foliow-up{weeks)

Fig. 2. Changes of blood pressure and pulse rate
with accupril™ monotherapy.
*p<0.05, vs. o week

i 8FF 147.1£229mmHg, 37 VY¢S Fo4A
107.1£10.2mmHg, %< 15%F 102.5*13.3mmHg,
4% 93.71£10.8mmHg, 8F%F 90.7£10.4mmHg=
Fof 1FF5E FARHoz oA i
(Fig. 2)(p<0.05). =+ Kobd B 79.0+1.23]
gdon 133 775%38, 4FF 770160, 8FF
85.0*t10.03Z 99w Wil it n¥Yte &
AT FoFA 31206 GANM FoF 8FF 14£12

Table 3. Changes of Laboratory Variables before
and after Accupril® Monotherapy in
Essential Hypertension (n=15)

0 week 8 weeks
Hb(g/dl) 143t 16 142+ 15
WBC(X 1000/ 1) 64t 1.2 68 15
Platelet( <1000/ z1) 25021426 236.1143.1
Creatinine(mg/dl) 1.1+ 03 1.1 04
AST(IU/L) 170 96 153+ 52
ALT(IU/L) 187152 187+ 99
ALP(IU/L)’ 735*19.3 76.4%=30.7
Total bilirubin{mg/dl) 0.7 02 0.7 0.2
Na(mM) 141.0x 21 1382+ 38
K(mM) 41% 01 39% 04

Mean*S.D, *ALP: Alkaline phosphatase

Table 4. Changes of Laboratory Variables before
and after Accupril® Monotherapy in
Chronic Renal Failure (n=14)

0 week 8 weeks
Hb(g/dD) 113+ 19 108 22
WBC(X 1000/ 21 6.2% 1.1 58 21
Platelet( X 1000/ 1) 271.3£584 231.3%59.1
Creatinine(mg/dl) 39+t 26 41% 24
ASTIU/L) 113+ 2.7 11.8% 33
ALT({IU/L) 115 40 118+ 42
ALP(IU/LY 71.8+27.1 76.4x22.0
Total bilirubin(mg/dl) 05% 0.2 05* 02
Na(mM) 1388% 40 1432+ 86
K(mM) 45+ 0.7 49t 08
Mean+S.D. " ALP: Alkaline phosphatase

gAZ FARHoR oA HAFcHp<0.01).
837 de rlEez ¥ 4 EHE HNE
W AE 174(63.0%), FE 64(22.2%), FE 44
(14.8%)2 f-gol4do] HAe 85.2%¢cl s Fslxict

3. o} Mo HAW 29| MY

2eid nEY 8ANA 71 AAE AAe A
olR T 8FF HAML Aol 9l wE
2iAtHTable 3). T4 A¥d g=le) AS 714 4
o ¥ Adoled, dAxIEW, am ¥y 2
7}zb 3.9+26mg/dl, 11.3*19g/dl, 4.5£0.7mMe¢]
A7 FoF 8FF 41%24mg/dl, 10.8+2.2g/d], 4.9
+08mMZ 27 2 ¥ ZE 9ole HI=
g5t (Table 4). A4 A15A #xbe] 3444 1Y

=
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Table 5. Side Effects of Accupril® Monotherapy

Cough 11(30.6%)
Mild 2( 5.6%)
Moderate 3( 8.3%)
Severe 6(16.7%)

Headache and dizziness 1( 2.8%)

Hyperkalemia 1( 2.8%)

Sulnael WsE AT, ROl 13100%

395.8mgdlAl H<f 8FF 547.3+5216mglE A4
e AL Yoy BAHoz e zlole
At p=0.11).

4. ¥ag

Accupril®3 BdE 2A4S 548 B 13
d= o]F 1141(306%)°] w2 713, 147t A& +
£ 2 8%, lort 2Z2FYEL JehiAcKTable
5). RZFYFo] LT 1o IHARAF AR
83 K7t 7.2 mMAA Attt o2 J)HE B
A 11d%F Aol 24, F5%rt 34, 28 & F
A e FHL 6(16.7%)°I1UTh 7]1He] ¢A
g T3 A EAtelddl AAdHlE B 72.7%, 50.0%
2 oFAtold] 2ol Atole gl FoF wE
7130 LAY uwriAe 7|HE FFE 261*131
(7.0-46.0)L ol At}

| ot

Accupril®€- Parke-Davis Research and De-
velopment Program©] 2]3] Aj=o] s¢sd Enala-
pril#} & 24t ACE QAA=ZA captopriloll H]3
MEIcdrE THA F=oh Accupril®e IHF
FHE A¥pd A7 F9F 453 FFETFE
53-68%)= 0, HE AAT A =] BEHI 97%
7t izl Ao glon Aol EFHA
quinaprilat2 tAMEH, Aoz wAdEd? 24
3 AP Accupril®& captoprildtt 84 ¥t &
7 &3 9 7I7tel An LT o), 94
g A Accupril®e captoprilst ¥t 33 &
Fe  fARldeY ¥ s 7izkel AR
enalapril®ts 8 317 A3 2 717te] FAbEHSTH
Maclean'’e A% 2 $5E9 Eu4 n¥Y &
A Accupril®S £oi¥ 23 A FAbe) 65%0°]

gellA &3] "gte] 7iAXjel w]# 10mmHgeold
Za3AY 90mmHgolst2 A Wil F
kon fokFoTd v £2go] A gidivdz B
39tk =38 Schnaper®s $%% 2 %9 1y
ARt Accupril®} captoprile] E¥ 2 QHAA
< 23 E e W 19 Accupril® 20-80mg R g
o] captopril 50-200mg ¥ TRT Y 4R
b $48nn g B A7 23 Accupril®e
317 ¥t A3 852% 2 A Rael FARIA
#H 24 ACE AARIA oh2 oAl ¥ 34 &
#& B F 7L lisinopril 42 93.3%, 3 §
8o perindopril B2 88%, & %'9& fosinopril
Fo2 952% o #A¢ AVNE ®gvx et of
B8e Bart A% € $3559 n¥Y #AE i
o2 ¥ W B AFAAME dide 852%7t FF
olde] ¥t AP Hez Qs g 4 &
7t e Aoz wodch

Accupril®s] B2&goz 7bg W Ao AsF
(3.0%)019, ol9e] F5(2.6%), vIE 71H(1.6%),
H27H1.3%), 24 2 FE(0.9%), AYL0.9%),
HE0.1%)Ee2 RusHm I, a8y 2 A7z
7 FFE o3 nlE 7|3l 94l(25.0%)2 714 B
k3 olefel £F € Ay 14, nAEYF 14 &
oltt.

ACE JAIAd <% 7132 19853 captoprill
o3 Sesoko® R@Ts} FAlolw ZJlel mmejE
7149 Wws} 2-3% 2 dgpot ) FHze nwat?
52 13%5E 24.7% 2 Hx wixr)l F748a e
o Goldszer™ captopril 11.5%, enalapril 24.7%,
cilazapril 13.3%232 £& ¥izZ B 7TF ul Qloh
a w4 7|Hd%x  bronchial hyperreactivityzz’,
bradykinin®, prostaglandin®® % #4eo] Bt %
guzte A9 2 7 2 A 52 lisinopril %
% 61-71%, $ 5 ramipril 9% 56%, A
perindopril $A%F  200%, ©° $7&
captopril F9% 413%, 3 Y 9 w 5%
fosinopril 4% 83-9.4%, A $& cilazapril ¥
4% 129%, 233 f V& ramipril FAF
15.0%0°l A #AsActs &, & A7 A} FFe
71382 16.6%°A A3UY. & 4T F} ACE
AAMA FEA 71 F Hmsl 306%E wA e
¢ AL A Badf vd H2 Rud 5 ¥t

18)
e
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B2 g 3834 o A4 332 2229 QX
&o] & AoF Alg¥

ole] ATz 1Yt BAIM Accupril®e) &
Al & ol4de ¥st &7} A 85.2% ol &
¢] ACE A4l 24 7139 H=E 16.7%
.

30 oy 8

o

2 o

ACE 9AA7} g oldl ACE A4 24
7139 W=7t o 1-20%2 Hab €HEs} F718la )
o5 ACE dAAE Fdsjolgd A== 7o A%
A4 =& FAolth oj2g 7]3He BAEL Fo
12} 241t ACE 9AA7F AgHQon 2% shist
Accupril®(quinapril hydrochloride) & X3 =d7|
7} gl ACE AAlolth Azl 5& Eujdzyy
g2 2 w4 ARd g8 Aoz Accupri®s
¥t &7 &2 ¥ AHAR golvm 53] ACE 9
AA A 713 WEE s TA 1994d 1249
2 19959 397x] A igtn e AjEds
Hel Agde 8¢ 2 A 3648 Ay
22 Accupril®% 19 123 10mg - 20mge A+
Tt} g3 e AL Aok

1) i e G 156, A 2142 HaE IF
< 4754, nELe] ¥ AL By n¥Y 159,
A ARA 144, B7] ARHoZ &4 oy But
FEAFQl 82} 44, AFFE 1don, FF n¥Y
ojg 717k& 67.3719, B n¥YY] FFEE 3.0+
0.82A eIt

2) 8 87 ade Aoy Feokd BEF 1821/
107.1lmmHglA] F¢F 8% 141.7/90.7mmHg = 3
T 32.9/16.0mmHg st en, mEgte] WA=
Fokd 31206 oM £ 83T 14£12 2 BAE
Moz oA 7ZA3AI (p<0.01), FEolA Y &
gt 31 Adte dAEREF 85.2%1A #EHAD

3) 24 Y FAME T % A 39
Eolgutst AAMI 279 sl Qs 94 A
A 8Ae] A9 FoF AFe ¥H Azolelde ¥
A 3deA 1Y wllxFe] Fofkd 1310.0
395.8mgollA FoF 8% 547.3+521.6mgo® 7
e AYE Ryoy FAGHoZ 9oe Apo]
e

FCT™

i b

4) FFgog F59 uE 7]3le] 6(16.7%) 4l
Al FEEAT o]9del M FF L FUF 14, A
ARA 82} 1e)o A nZ2EFUF] FAHY

ol4e] ARE Accupril® 19 13] 10-20mgH4
= W) ARA 845 e ¥ FAlelA rA
st FE gm¥dAAZy ARHY P70 Bo
o wWg Hagog mlg JAL AR A% 4
T7F A Eolol & Ao AlgHh

= Abstract =

Anti-hypertensive Effect and Tolerance
of Accupril® in Hypertensive Patients

Seoung Woo Lee, M.D., Shin Wook Kang, M.D.
Kyu Hun Choi, M.D. and Ho Yung Lee, M.D.

Department of Internal Medicine, Yonsei University
College of Medicine, The Institute of Kidney
Disease, Seoul, Korea

In order to investigate the antihypertensive effect
and tolerance(especially with regard to angiotensin-
converting enzyme(ACE) inhibitor-induced cough) of
oral Accupril®(quinapril hydrochloride), a new class
of non-sulfhydryl-containing ACE inhibitor, we per-
formed a clinical study in the 36 patients with
essential and renal hypertension. Following 2 weeks
of wash-out and placebo phase, a single daily dose
of 10mg of Accupril® was administered for 4 weeks.
At the end of 4 weeks, the dose of Accupn’l® was
increased to 20 mg for another 4 weeks if SBP
(systolic blood pressure)/DBP{(diastolic blood pressure)
decreased less than 20/10mmHg from baseline, if
DBP did not reach 90 mmHg or less, or mean
arterial blood pressure decreased less than 13
mmHg. Blood pressure and heart rate were
measured at baseline, 1, 2, 4, 6, and 8 weeks after
administration in sitting position. The laboratory
tests were performed at the baseline and at the end
of 8th week.

Of the 36 patients, 41.7% was male. The mean
age was 4751105 vyears, mean duration of
hypertension 67.3£61.1 months, and mean stage of
hypertension was 3.0%08 The primary diseases
were essential hypertension in 15, chronic renal
failure in 14, end stage renal failure(ESRF) with
continuous ambulatory peritoneal dialysis(CAPD) in
4, autosomal dominant polycystic kidney disease in
2, and focal segmental glomerulosclerosis in 1. There
was a statistically significant reduction of SBP/DBP
after 4 weeks of treatment compared to the
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baseline(152.2+26.2/93.7£108 vs. 182.1+20.4/107.1%
10.2 mmHg, p<0.05), which was maintained up to 8
weeks(147.1222.9/90.7+10.4mmHg). The overall an-
tihypertensive efficacy was 85.2%. There were no
significant changes in the pulse rate and laboratory
results before and 8 weeks after treatment. During
the follow-up period, 15 cases(follow-up loss 4,
uncontrolled BP 3, severe ACE inhibitor-induced
cough 6, hyperkalemia 1, and severe headache with
dizziness 1)were dropped-out. ACE inhibitor-induced
cough was observed in 11 cases(30.6%), of whom
severe cough requiring the withdrawal of Accupril®
occurred in 6 cases(16.7%). Other side effects were
headache and dizziness(l case) and hyperkalemia(l
case).

In conclusion, antihypertensive therapy with
Accupri]® was effective and well tolerated in pa-
tients with hypertension including ESRF maintaining
with CAPD but cough was the main side effect to
be solved.

Key Words : Hypertension, Quinapril hydrochlo-
ride, Angiotensin converting enzyme
inhibitor
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