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No Relation between Angiotensin-Converting Enzyme (ACE) Inhibitor-Induced
Cough and ACE Gene Polymorphism, Plasma Bradykinin, Substance
P and ACE Inhibitor Concentration in Japanese Patients
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Persistent dry cough is well known as the most common side-effect of angiotensin-converting enzyme (ACE) inhibi-
tors. We examined the relationship between a cough and ACE gene polymorphism, plasma bradykinin (BK), substance
P (SP) and ACE inhibitor concentrations in patients with hypertension or chronic nephritis. First, ACE genotyping was
carried out in 96 patients, 42 with coughs and 54 without coughs, which had been treated with various kinds of ACE in-
hibitors. However, no significant difference in the ACE genotypes was observed between the two groups. Second, the
plasma concentrations of BK, SP and ACE inhibitor were measured in 12 patients, which were treated with trandolapril
at a daily dose of 1 mg for 4—33 weeks. In 3 patients, the cough was induced during the trandolapril therapy, while it
was induced not in 9 patients. The plasma levels of BK and SP did not significantly change after trandolapril administra-
tion in the patients with and without coughs. Between the two groups, there were no significant differences in the plasma
levels of BK and SP either before or after the trandolapril therapy. Also the plasma concentrations of trandolapril and
trandolaprilat, the active metabolite of trandolapril, did not significantly differ between the two groups. These results
suggest that there is no significant relationship between the ACE inhibitor-induced cough and ACE gene polymorphism,
plasma BK, SP and ACE inhibitor concentrations in patients with hypertension or chronic nephritis.
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FBLT LA OB S (PR RIEGYE, 180
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(PCR) ICH\/=7/5 4 ~<— (primer 1; 5CTGGA
GACCACTCCCATCCTTTCT3', primer 2; 5 GAT
GTGGCCATCACATTCGTCAGAT3') i, 7<=V

Polymerase chain reaction

Y T IRV T N F T 7R S (D)
Y DHBEA L 7-. Proteinase K (I X—1J Vv h— <V
INA LR S () kD, Tag polymerase
(TaKaRa Ex Taq), X I IVA A IV RO ERKEIO
ST E~—7— (¢X174-Hinc 1) 3EHEEHA S
G X0, KEM~7 « /—)b, 1M Tris-HCI
buffer (pH 8), 0.5 M EDTA, TF V7 AT/ <A F
# (10 mg/ml) (TRDGHIEE TR S0 (KB
FOBEAL. ZOMORIEL, FNTHROFHR
m e R L 7.

DNA 4 —<)L% A 75 —{%, Robo Cycler TM
Gradient 96 (7 J 2 k&, HEO &R L /2.

3) ACEEBERFEORE  #HRE&E»5HBMRL
72 M 2.5 ml 7 515 7- J I ER % Proteinase K %
WAL (50°C, 15hr) L7c#%, 7 = / —) U,
TX/—)VIEBIC kU DNA ZHH S 7z R\,
Zee & D EI0ZHE L C ACE s T % H40E L 7-.
+ 7L, DNA# 100ng # 25 mM EDTA % & 45
10 mM Tris-HCI buffer (pH 8) 1 ul IZ%f#1L, PCR
Buffer (200 uM dNTP mixture, 0.2 uM Primer 1 O
Primer 2, 25 U/ml Taq polymerase) 49 ul % in 2.7z
th, PCRIEIC LD ACEEE T A 1EIEL 7. PCR
DIRIEEME, 94°C 145, 58°C 14, 72°C1 5% 1
VA7V ELT, 5308047 )LE L. RNT,
SR PE 5 1.59% 7 /T 10— A7 VB KRGk BN To
L, TFVTAT7BXAFICRDGE L, 490 bp
DY/ 7N Fae L, 190bp DY/ 7 VN
F7% DD %I, 490bp & 190 bp O X 7 )L\ F % ID
B EE L 7.
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5% L L7
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& DEEMDIRET

1) MREE  BE4HEMLPIC ACE BHESE

Table 1. Characteristics of Patients Who did or did not Develop Cough by Administration of Various Kinds of ACE Inhibitors

Number of patients

Cough Sex ACE Inhibitors ( Age
Total years)?

Male/Female enalapril alacepril cilazapril others
+ 42 27/15 19 6 7 109 60+10
54 29/25 28 17 3 6 59+ 9

a) temocapril (n=4), captopril (n=3), imidapril (n=1), lisinopril (n=2), b) temocapril (n=1), captopril (n=5), ¢) Data are means*=S.D..
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Table 2. ACE Genotypes and Allelic Frequency of Patients Who did or did not Develop Cough during the Administra-

tion of ACE Inhibitors

Number of patients

Allelic frequency

Cough Genotypes
Total I D
11 ID DD
+ 42 20(47.6%) 16(38.1%) 6(14.3%) 0.67 0.33
— 54 19(35.2%) 31(57.4%) 4( 7.4%) 0.64 0.36

Values in parentheses represent the % incidence of each genotype within the groups.
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Fig. 1. Plasma Concentrations of Bradykinin before and dur-
ing the Trandolapril Therapy in Patients Who Developed
Cough (M, n=3) and Patients Who did not ((], n=9)

Values are expressed as means+S.D.. No significant differences were
observed in the mean plasma bradykinin concentrations within and between
the patients who did or did not develop ACE inhibitor-induced cough at
baseline and during the trandolapril therapy.

HErp SPEEEICEA L T4 BK LR RTH - 72
(Fig. 2).

ACE [H 553 i F 7 o M #E o BK X OF SP £ 1
BS1 CTid, Sunaga 52 12 {05 MANE B 7 %)
RELTCF /U IVORERGERABRYITV, T
57 IVEEHOMSEH BK & SP OB VW h
b, TITUREGRE L THEERENROON
ol bELTWA. PS5V ES U ILOHEE
BHETHOLNIAMEOME R DL, #O5ORH & Rk
THo7oZ B, ACE BHERF RN O,
DOFfE L e BK K0 SP R & ORI 2B M
BRO LNV EE 2 BN/, ACE PIFERMIEF
DM i/ v e i o &R (B, B d) 12
ETHIEwBRT 5L, miEFLIO BK < SP
75 ACE [HESEF R OB AR BLICEE L T\ A 0]
REMEAD S, Lo LBERE T, b THENOE
HIEHBEREEZIE T 5 LIRAETHLH T &

120+

100+

)
T

=
T

Plasma Concentrations of Substance P (pg/ml)
N
=)
1

[\®]
T

Baseline

During trandorapril
therapy

Fig. 2. Plasma Concentrations of Substance P before and
during the Trandolapril Therapy in Patients Who Developed
Cough (M, n=3) and Patients Who did not ((], n=9)

Values are expressed as means=*S.D.. No significant differences were
observed in the mean plasma substance P concentrations within and between
the patients who did or did not develop ACE inhibitor-induced cough at
baseline and during the trandolapril therapy.
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Table 3. Plasma Concentrations of Trandorapril and Tran-
doraprilat during the Trandolapril Therapy

Plasma concentration (pg/ml)

Cough Nu;r;ibirt of
patients Trandorapril Trandoraprilat
+ 3 127J_r132] 2550i39O]NS
- 8 227 +246 2528+893 -

Values are expressed as means+S.D., N.S.: No significant differences
were observed between the two groups.

£V, ACE HEZEFRIEOEWOFRE & [E 7
IC 1% BK < SP OB A4 fEIC % C L IEIN
HTHHEEZDLNS.

S 61T, ACEMFRFFEOEWIEI & ACE
PHEEDOEKNBIREDMEAZE & OB Z, 5V F
TN EETIVEDE LT, EWRHAD2—4.5FF
IR ICERIM A AT - 72 11 O BE A W GG L 72
(Table 3). F5 vV FS 7Y IVIRAFOIMmMEEF T 5
VS IVEEE R O ACE [HEEH % 4+ Ak T
BHAHEERB SV F5 75— FRER, W
nd, ZWADRE L IFRBF CHRE L ETEO LN
Tsrodz. Licho T, IRy EE & ACE [H
EAGE RN OZWAEBLO A M & BN e\ S L5
RENT.

Dk, RFFEORE LD, ACEHERFHRMED
KRB L, B4 ACE & s A, Im#E BK,
SP KX UF ACE FHEREE CTIXaH I RN D
FA, #L <, mAEd BK LU SP R IC I3 K ke
SN VREZHBRICBT S TN OHORTFOEF) )
JRARTH 5 EHREINT.

BEE O APV MR FS Vv ES T
WEOFSVES TS —MEEAREL THEW:
BRASHAF AL - U AV - VIV RGO 72
LET.
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