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Background . Cicletanine hydrochloride is a newly developed anti-hypertensive agent. The
presence of a furopyridine group characterizes its uncommon chemical structure as an anti-
hypertensive molecule. This clinical trial was performed to confirm the efficacy and safety
of cicletanine for the treatment of hypertension as a monotherapy.

Methods : In order to investigate the efficacy and safety of oral cicletanine, a new class
of antihypertensive drugs, the furopyridines, on essential hypertension, a single daily dose of
50mg to 100mg cicletanine was administered in 46 hypertensive patients with diastolic blood
pressure in the range of 95SmmHg—115mmHg. The patients were asked to cut off other anti-
hypertensive agents for 10 weeks prior to this clinical trial. Blood pressure and heart rate
were measured every 4 weeks. The complete blood count, blood chemistry done by SMA-12,
serum electrolytes and urinalysis were performed at the 12th week of therapy.

Results :

1) Baseline blood pressures after 2 weeks of placebo at sitting and standing positions were
158.74 16.1/1029+ 62 and 1487+ 14.5/102.7+ 6.7mmHg, respectively. The overall slope which
represents the tendency of blood pressure decline over the treatment period with cicletanine
for all the patients in each position are as follows ; —0.726(SE : 0.150) for sitting systolic blood
pressure(BP), —0.390(SE : 0.080) for sitting diastolic BP, —0.214(SE : 0.183) for standing systo-
lic BP and —0.341(SE : 0.139) for standing diastolic BP.

2) The slope of sitting systolic BP line in cicletanine 100mg treated group was significantly
stiffer than that of cicletanine 50mg treated group(—0445 vs —1.021, p=0.0336).
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3) There were no significant interval changes in heart rate over the treatment period.
4) There were no significant interval changes in blood chemistry, electrolytes, hematologic

findings and urinalysis over the treatment period.
5) Several side effects were observed in six patients(epigastric discomfort in 4, easy fatigue

and insomnia in one patient, respectively).

Conclusion . Treatment with cicletanine was well-tolerated and the incidence of side effects

was relatively low. Because of its unique anti-hypertensive mechanism and moderate antihyper-

tensive effects, cicletanine may be well suited in the treatment of hypertension combined with

other classes of antihypertensive agents.

KEY WORDS : Hypertension * Cicletanine.
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Fig. 1. Structural formula of cicletanine.
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1. Zetgn

) 3EAL 7he-dl 406l A 909 7EA] FEE L
o e He FE o2 Fokg FAEY Fo
455 e AA MY £57] E &7 Yol
Foj Aol B3 158.7+ 16.lmmHgol A 152.0+ 18.3
mmHg 2 102.9% 6.2mmHgol A} 99.6+ 8.8mmHg
2 FAHA HAE Bt o9 22 Agade
FoE 857 H 12570 FAHAG 71EA Y &
%7] 842 FHAN FAF 45, 8F E 125F
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Table 1. The changes of blood pressures over the treatment period with cicletanine in all patients

Baseline 4 weeks 8 weeks 12 weeks
Sitting
Systolic 158.7+ 16.1 152.0+ 18.3 150.0% 16.5 148.4+ 16.6
Diastolic 1029+ 6.2 99.6Lf 8.8 98.8+ 9.4 974+ 9.2
Standing
Systolic 148.7% 14.5 147.6+17.1 146.9+ 18.0 14481+ 17.1
Diastolic 102.7+ 6.7 102.0+ 15.1 99.7+ 8.8 98.31+ 10.3
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153.1% 13.9mmHgo) A} 146.7+ 15.7mmHg, 101.6+
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Hte Foid 143.1% 183.2mmHgol A £ 125:F
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Ao APA 7] dge F9H 102.3+8.7
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= FAE BYon ooge AYades Fo 12
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smmHgZ 9ol ZAE HYon ojsp #e
ZLaTde 5o 1253714 FAHJAT Cicleta-
nine 100mgFoio] o zpAle &7 k2
T A 104.0% 6.0mmHgol A Fof 853 100.4%9.
6mmHgZ o8 48 Bgoen 59 12F7F
HA FAHAT 7HA #3571 2 &3] dge
o] vgte] FoF 7HAE AAL BYoyt
folg ol glAth(Table 3, p>0.05). Cicleta-
nine 50mg 9T H 100mg FHATLAE cideta-

nine FAH & ZA 2 JIYA F£F7] Estol
153.1+18.9, 163.3% 16.6mmHg 2 143.1+13.2,
158.2+ 14.2mmHgZ cicletanine 100mgFH 0]
o5t w& AFE BAh dd A AA A
cidetanineF o AT Fof 12559 S AZAT
A 71&718 T3k 4070 71€71e] BHHE
(overall slope)& & gho] e A9 F£%7]
&gto] —0.726(SE : 0.1502), %S Ao 47
Eeto] —0.39(SE : 0.0802), 71 Al 371 ¥to]
—0.214(SE : 0.1834), 7IHA] o]¢t7] E<gto] —o.
341(SE : 0.1388) 2 F oA H| & FHF oojqle
Eqte] 737 B&59(Table 4). Cicletanine 50
mg FF 100mg Tzt 71&71E Hlag
A 3 A £57]1 49 7187171 ddetanine
50mg F-of o]l ¥l 3 100mg FHFAA FrfFHoz
g 7tgE AEE Byen 1 €9 HitdAe
Hog Aol7t Ik (Fig. 2, 3).

2. Mlutof OlX|= dE

Cicletanine 50mgSF- 7ol A Fo|H Hulp= 67,
1+8.1/min°l o] B 453 68.4% 8.6/minl 2,
2q% g3 2L 12F5F0 = 247} 68.51 10.1/min, 64.
9+ 8.3/minZ A F7IHESt FF Folzt ¢

Table 2. Systolic and diastolic blood pressures at the beginning and end of 12 weeks treatment with cicleta-

nine 50mg

0 week 4 weeks 8 weeks 12 weeks

Systolic blood pressure
Sitting 153.1+£13.9 146.7%+15.7 14751+ 16.5 1442+ 14.8
Standing 143.1+13.2 142.7£17.4 14521 16.6 139.9+ 15.5

Diastolic blood pressure
Sitting 101.6%t 6.4 97.8% 7.8 97.1+ 9.1 94.2+ 8.6
Standing 102.3+ 8.7 102.1£20.9 98.6+ 9.3 947+ 9.9
Heart rate(beat/min) 67.1% 8.1 68.4t 86 68.5+10.1 649+t 9.9

Table 3. Systolic and diastolic blood pressures at the beginning and end of 12 weeks treatment with cicleta-

nine 100mg
0 week 4 weeks 8 weeks 12 weeks

Systolic blood pressure
Sitting 163.3% 16.6 146.7+ 15.7 152.6% 16.5 152.4+17.6
Standing 153.2+ 14.2 151.5% 16.1 147.6+19.5 14941177

Diastolic blood pressure
Sitting 104.0+ 6.0 101.0+ 9.5 100.4x 9.6 100.4+ 8.9
Standing 103.0+ 4.7 102.0+ 8.4 100.7+ 9.7 101.7+ 9.7
Heart rate(beat/min) 68.8+ 11.1 66.61+ 10.9 68.31+10.6 68.61+ 12.7
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Table 4. The slope of blood pressure decline in overall patients, cicletanine 50mg treated group and 100mg
treated group

Overall slope 50mg slope 100mg slope Difference
(SE) (SE) (SE) (SE)
(p-value) (p-value) (p-value) (p-value)
SITSBP —0.726 —0.445 —1.021 —0.576
(0.1521) (0.1706) (0.2553) (0.3071)
(<1079) (0.0045) (<1079 (0.0303)
SITDBP —0.892 —0.472 —0.307 —0.165
(0.0798) (0.1026) (0.1232) (0.1604)
(<107%) (<107%) (0.0063) (0.1518)
STASBP -0.339 -0.279 -0.401 -0.122
(0.1476) (0.2055) (0.2122) (0.2954)
(0.0108) (0.0878) (0.0294) (0.3398)
STADBP —0.280 —0.449 ~0.103 —0.346
(0.0861) (0.1226) (0.1206) (0.1720)
(0.0006) (0.0001) (0.1965) (0.0221)
Sample size 40 21 19

SE : standard error, SITDBP : sitting diastolic blood pressure, SITSBP ! sitting systolic blood pressure,
STADBP : standing diastolic blood pressure, STASBP ! standing systolic blood pressure
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Fig. 2. A The changes of sitting systolic blood pressures over the treatment pericd in cicletanine 50mg treated
group.
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Fig. 2. B. The changes of sitting systolic blood pressures over the treatment period in cicletanine 100mg

treated group.
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Fig. 3. A The changes of standing diastolic blood pressures over the treatment period in cicletanine 50mg

treated group.
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Fig. 3. B. The changes of standing diastolic blood pressures over the treatment period in cicletanine 100mg

treated group.

AueH, ey %
I3teh.

BTl 47 144 #F

i ot

A @ F55e 1¥GER A g AAE
ZA28A EFe Fo Fadds AMEE F
4 A Jck 53] g GAA T A B L3ofof
goz Hie FRAREHFOZ AAHEY AYILS
VeEREA AL 22188 Yell= Aol Fa3tt
FATHY. AF7A n¥YG AsAE nEYS
dodle sUEIE FARoZ A3 AY A
3t YL e ol vl vy F - %
LA AR weta ol Ag F g0
FAFoIstth FnEAA L] EHS AL E thia-
zide ] o)AV E ¥ R3] WAARAGA o
de] AMg-E o] Rom fAnitt §4g Lt aHrt
Hag b} oy okst B23g ool 4ge
IS 2N £8x7t "ol A o] &
dHo g AFH g} o & EH AANAEEF 9
9] A, renin-angiotensin system<] HA L LFFF
9] zEo] At} Cicletanine furopyridine
Adel &3l g Fu¥PAges FRIHLR
A3 29 cidetanine®] FE8H Ade B4

AL BRME £LFoF HAEEE prostacye-
line®] FAH& F7HAIZR Qste Atans
YERN 22 cidetanineo)] ¢}3 FZ& ¥} &b
o HepAelghy AP & v 3RFHA Aoz
AL Cidetanine e 3N prostacycline
FAE TR EN FAFF 2 AFAHA F
£-& Vel 53 S| 2EiT o] Nx Y ZES
oAl F Uv dyrtA E-e FHHo=
GEL Fo] AXW TH S HAAAGIIE), Pros-
tacycline& E#38 9] FujAEolix B o] &
o|&a 7}, catecholamine, calcium % angiotensin
1159 th g g#e] whgAde #4220, Cideta-
nined ¥ Aol A T2 FHoht A
Wo] 1= Wslglo] TxER AFE HAA
e ol ATe T2 mechanical prope-
ryE FAAIZT Bl gle Aoz dEA Ut

17),

=
=

Chabrier5®-2 wjok® o] H&T A EJ A cic-
letanine®] arachidinic acid® ¥ prostacycline$]
F$43e AL #28ELY Lonchampts'®
2 guinea-pig NEH e FARFE S iFs A=
ol A cicletanine®] H, #&AE Aoz &
#9 olF APHoz AE3te FHG o|¢A
7)1 o] 2 13t et asE veld 5 ot

- 513 —



3t o}

Hajjars'®-2 in vitro A @9 A cicletanine®] PGI,
o HAEE VIAGHET 2~34] TN S BF
3921 cicletanine©] lysosomal cholestryl ester hy-
drolase®} cytoplasmic cholestryl ester hydrolaseZ
A3t cholestryl esterf A& AT A4S
T2} cicletanine®] cholesteryl ester®] 7}=%3]
E A8l HBTNAMY cholesterole] o] Fol =
71388 B3 th Fodors'® L 60 ] ZAx &
2559 18 A cidetanine 23 FHF
3 BES A g REY FAeA] RAE-glo]
27t E%em {3 AHEaARE BAAT
Tarrades'"-& 20709] cidetanine®] 34 A7 A3
£ 2o} 1226 9] ¥ Y FAo A9 cidetanine]
E5€ Brhetded F4%F 3/4goA 70.9% 9
247 £2%7] "ol 160mmHgo] 3, o]¢7] &
Qtol 95mmHgol3t2 FA Ao Ao Hn
F2-8o] #EHJTGL 3t

CicletanineF 9} ##HE ¥ 2802 Tarrade
5170 cicletanine$ BEFF 774 9] Fatol] A
AL, £g7RTFO] 2¢oA BFEHAG T Yo
Fodor5'92 4089 &2t A cidetanineS %
stod 68 9] Aol A Ak dH o] AFAHAUTG
I Y B AN F2 3Fd FARe &
SEF & 28T &s7A F4o] diEel
o5 409F 6N FAgoR Rokg F
pil=

Cicletanine®} t}& 8 tA|9te] ¥E&F oo
g A7 @l IPH Jor 53 cideta-
nined] 743871 He] & FuBAAANETS ¢
E olfZ A3t oo g AFHV} 7= 2 g1t
Acars Ve v Fu¥YA T2 FP ¥t
Z238& 34 £ A cidetanines HE A}
aA o} HEFoste] AHE3 FLaHAE dReH
12} methyldopa, clonidine ¥ nifedipine®} ¥ &%
ot HA] F& B AHE AU Eas)
Aok 18 #xte) X g5 o] nEe R}

£ gt AEg FHEta e AS 280 o
EAE 28T + Atk Forete$ 'V 6072 62
A EE s6AAlolel T o] BAA cicetanine©)
Ao 2Y HAAE AWY £8EF =UEE
Bustgon 3 oy AFdA LAFF, 18

o 30 F

AT R B 22 WA FEE JH 8R4
ME olet Z2& A&o] gle BAoIMS} 2ol F
AFe FaEe A S0l RuHU

2 o

A -

ol FRIYAANEL 1 B E71He] Y
Az A7AE JAgeEN 1 598 Jehle
ol g8 HZol A2 8 furopyridine A 59} cic-
letanine> 318 9t8A o A A% A AHE]= prostacy-
dine®] F4E& F7MANZ2AN O ARE YERT
old BHoA £ of &t A8 A cideta-
nined| ¥ HTL FPFo = Ayztdn.

-

Cicdetanine®] &1 8¢t AHE Yolr7] 93
oj¢t7] ¥sto]l 95mmHg~115mmHg¢l % 469
(At : 25, A4z 219E ; 9% [ 37~664)E W
3t 5 22 U] ddetanined ¥Y 50mg
2 100mgs 77 13 B43a 45 HFog #
#F3te] g3 22 FAFYE AUk

& 1f:

D dd8z 468F 4097t Fo 12571 #
Zo] 7Hs3tHth

2) CidetanineF ¥ 2] & AZ T A9
71&718 T3t 408 HFE 7} A P
AA9] 4571 ¥jtol —0.726(SE © 0.150), %
ApA| ] o]¢k7) "sto]l —0.390(SE : 0.080), 71 Al
F$27) ¥ —0.214(SE : 0.183), 71PA] o]¢7)
3 —0.341(SE : 0.139) & cicletanine F A% 9]
kel Wstrh oA #E=E A

8) Cicletanine 50mgF9 T3 100mgFF7He)
FAAF EAVEVE ¥aE A $& AA
F%7] YA ddetanine 100mgF79 &
717} 50mgF ATl vlE UA g BFS
HYH(—0.445 o) —1.021, p=0.0336).

4) FoiHFo) dute FYN AL, A
AL 234 2 AN AAAE dode
35 #FE 5 Qi
GEFA7ILERN 543 RGO BE 23
, 2 YT A8IA Fdo] 4o, A ek,
g BHZoe] 4zt 1904 1o o] 5 64l A

oo <

H o

- 514 —



St

E:

CicletanineZ &747] ¥¢o] 95~115mmHg<l
18t FAtoll X Y 50mg B 100mg & A
F2+§ Qlo]l AA3 ¥ AAE = e &
LE{AAZ WA 3 cicetanine?] 5%
FuPg AEr|Heg QA3d e A% Fn
A B FAT F2 a7 7dE Aoz
Bzrgrtolo] B Aol WETES £ F 7|
Fojo] ©E Ragd g 477 Ya ¥ Aow
Atz ")

5o
4

References

1) Veterans Administration Cooperative Study on
Antihypertensive Agents : Effects of treatment on
morbidity in ‘hypertension. JAMA 202 : 1028, 1967

2) Ames RP, Hill P : Elevation of serum lipid levels
during diuretic therapy of hypertension. Am J Med
61 : 748 1976

3) Day JL, Simpson N, Metcalfe ], Page RL : Metabo-
lic consequences of atenolol and propranolol in treat-
ment of essential hypertension. Br Med | 11 : 77,
1979

4) Olivari MT, Bartorelli C, Polese A, Fiorentini C,
Moruzzi P, Guazzi MD : Treatment of hypertension
with nifedipine, a calcium antagonistic agent. Cir-
culation 59 . 1056, 1979

5) Ondetti MA, Rubin B, Cushman DW : Design of
specific inhibitors of angiotensin-converting enz-
yme . new class of orally active antihypertensive
agents. Science 196 . 441, 1977

6) Bourgain RH, Deby C : Enhancement of prostacyc-
line generation by cicletanine(an in vivo investiga-
tion). Drugs Exptl Clin Res XIV : 135 1988

7) Bukoski RD, Wagman DW, De Wan P, Xue H :
Vascular actions of cicletanine. Arch Mal Coeur 82

1 45, 1989
8) Chabrier PE, Guinot P, Tarrade T, Auguet M,

9)

10

~

11

R

12)

13)

14)

15)

16)

17

~

18

N~

19)

- 515 —

Cabanie M, Clostre F, Etienne A, Esanu A, Bra-
quet P : Cicletanine. Cardiovascular Drug Reviews
6166, 1988

Fredj G : Clinical pharmacokinetics of cicletanine
hydrochloride. Drugs Exptl Clin Res XIV : 181,
1988

Dossier d’autorisation de mise sur le marche
(AMM) . Cicletanine. Dossier no 328747.9

Neter J, Wasserman W, Kutner MH : Applied li-
near statistical models, 3rd edition, chapter 2, Irwin,
Homewood, 1990

SAS Institute . SAS/STAT user’s guide, version
6, 4th edition, Vol 2, SAS Institute, Cary, 1990
MINITAB Inc . MINITAB reference manual, PC
version, release 8, Minitab Inc, State College, 1991
Croog SH, Levine S, Testa MA, Brown B, Bulpitt
C, Jenkins D, Klerman GL, Williams GH : The
effects of antihypertensive therapy on the quality of
lifee. N EJM 314 : 1657, 1986

Fodor GP, Guinot Ph : Review of three studies to
determine the efficacy and tolerance of cicletanine
in the short- and long-term treatment of essential
hypertension. Drugs Exptl Clin Res XIV © 195, 1988
Lonchampt MO, Goulin J, Chabrier PE, Braquet
P . Inhibition of histamine-induced Ca?* efflux in
cultured vascular smooth muscle cells by an antihy-
pertensive drug, cicletanine. Drugs Exptl Clin Res
XIV @ 155, 1988

Tarrade T, Guinot P . Efficacy and tolerance of cic-
letanine, a new antihypertensive agent . overview
of 1226 treated patients. Drugs Exptl Clin Res
XIV : 205, 1988

Hajjar DP, Pomerantz KB : Cicletanine stimulates
cholestryl ester hydrolase activities and prostacycline
production in arterial smooth muscle cells. Arch Mal
Coeur 82 .79, 1989

Guinot P, Jewitt-Harris J, Tarrade T : Determina-
tion of the optimal dose of the antihypertensive drug
cicletanine hydrochloride in man. Drug Res 39 86,
1989



	199424030507.pdf
	199424030508.pdf
	199424030509.pdf
	199424030510.pdf
	199424030511.pdf
	199424030512.pdf
	199424030513.pdf
	199424030514.pdf
	199424030515.pdf

