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KININ DOES NOT CONTRIBUTE TO THE
IMPROVEMENT OF INSULIN SENSITIVITY IN
DELAPRILTREATED FRUCTOSE FED RATS.
o IImura*. KShlmamoto,MNakagawa, AMasuda, K
Matsuda,HTaklzawa, KHigashiura,H Murakamiand
YTakagawa. SecondDepartmentofInternal
Medicine,SapporoMedicalUniversitySchoolof
Medicine,Sapporo,Japan.
[Purpose) We examinedIfkinincontributedtothe
improvementofinsulinsensitivitybyACEI delapril.
[Materials&Methods] Study1: Male S·D ratswere
fed withfructoserichchowfor4weeks. Fromthethird

.week, delaprll(10 mglkg,0; n=8) ortheangiotensinII
receptorantagonist(All-A)TCV·116 (1mglkg,T;n=13)
was administeredbygavageoncedaily. Nine rats
were treatedwithvehicie(V). Study2: Minipumps
containingeitherthe bradykininreceptorantagonist
Hoe140 (0.5mglkgIday,D+H;n=8) orO.90/0NaCI (D+V;
n=8) were placedsUbcutaneouslyon thedaydelapril
was started.Steady stateplasmaglucose(SSPG):
Insulinand glucose(2.5mU &8mglkg/mln)were
infusedIn theconsciousstatetomeasurethe SSPG.
[ReSUlts] StudY 1: Mean bloodpressureand SSPG
were significantlylowerinboth 0 and T than V(106±8
& 110:1:4vs120±3 mmHg;and 171%4 & 171:1:7 vs
207:1::6mg/dl). StudY 2: There was nosignificant
differenceinSSPG between D+H and O+V (152:1:7 vs
191:17 mg/dl). [Conclusion}BothACEI and AII-A
imprOVedinsulinsensitivityinfructosefed ratsand
Hoe140 didnotaffectSSPG inACEI treatment,
suggestingthatkinindid notcontributetothe
improvementofinsulinsensitivitybyACEI.
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DIOEQUIVALENCE STUDY OF COMBINATION OF INUAI'AMJll.E AND
PERINDOPRIL ADMINISTERED AS ONCE TABLET ORTWO CAPSULES ~.FfER

ORAl, SINGLE DOSE. V, Lachaud·Pcltili, S. Lachau-Durand, T. Duvauehelle,
S.Pennalorte, and D. Ouc;;', Institut de Recherches Internoliol1llles servler,
Courbevole, FRANCE, ASTER, Paris, FRANCE
Combination of AngiotensinConvcrting En~yrne Inhibitors and diuretics is a
polent treatment ofhypcrtClllJion. The aim ofthis study was to dcmonstrote the
biocquivalencc ofthe combbJlltion ofPcrindopril (Per:4 mg) and Indopamide
(Ind : (25 mg) administerd orally as 0 single tablet oras twocapsules each
contoining one ofthe components.Eighteen hClllthy mole volWllcers (20-26 years
old) were included, they received either Per (4 mg), Ind (US roll) as two
Cllpsull.'S orboth drngs asone toblet (8 5590), one single administmtion in 0 two
way, randomly, cross~ver desigP. Each administration was Scplll'lltalbya two
week wash-out period.Plasmo com:enlrations ofIndopamide were determined by
HPLC and plasma Pcrindopril and Pcrindoprilat (active melJlbolile of Per)
conccntrations by RIA • lhlth up to 120 h post·last desc, Pharmacckinetic
parameters ofboth drugs administered as lJIblet orcapsules were compared by 0

three-ways analysis ofvariance (ANOVA) inTable I.
Table I : PhllfmacDldntticDllfamttcninDwma (mtan(l.dJ .

TABLET CAPSULES Conr. Interv.
'AI

INDAPAMIDE Cmll(nwml) 17(3.6) 15{3.n 102·1\9
AUe 294 (79) 298 (79) 92-106

i (ol!.blml\
tmll (h) 1.5 2 ,

I'I!RINDOPRIL

Cmll(nwml) 72(20) 64(24) 105·128
AUe 106 (32) 102(43) 98·115
(nll.hlml\
tmll (h) 0.75 0.75 NS

PERINDOPRIIAT

Cmll(owml) 4.9(2.1) 5.3 (2,6) 81-104
AUe 191 (16) 200 (66) 81-LOS
I{nl!.bl~
tmRl(I..) 6 6 N8

• slgrulicant dlfferencc. NS nosignificant difference
Minor and well tolerated adverse events were observed in three out ofeighteen
subjects and no drop out was observed. Except for tmox the pharmacokinetic
parwnetcrs of Indopamide did not differ between the two formulations, No
significant differences were also observed for the phannacokinetic parameters of
Pcrindopril and Perindoprilat inplasma. In eonclw;ion, the bioequivalence ofthe
two fonnulations oflndopamide and Perindopril is established interms ofAUC
andCmax.
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CARDIAC, RENAL AND VASCULAR EFFECTS OF A COMBINED
TREATMENT WITH THE ACE INHIBITOR L1SINOPRIL AND THE
DIURETIC HYDROCHLOROTHIAZIDE IN SHR.
f.Muld.er', BDevaux!,VRichard',BMace2• M·e Wimart3, EThibout3,
CTiluillez1• 'DeptofPharmacology(VACOMED, IFRMP) and 2Histology
Rouen UnivershyMedicalSchool,Rouen, and 3Zaneca, Cergy, France.

The antihypertensive effects of ACE inhibitors arc enhanced
by concomitant administration of diuretics. In this study. we
compared the effects of the ACE inhibitor Iisinopril (L, 20
mg/kg/day) and hydrochlorothiazide (H, 12.5 mg/kg/day) with
those of their combination (L+H) on the target organs of
hypertension in salt- loaded (1 % NaCI) SHR. All treatments
Were given in drinking water, starting at the age of II weeks.
After 6 months of treatment, systolic blood pressure (SBP) was
determined in the conscious state. Rats were then placed in
metabolic cages for 24 hours after which they were anesthetized
and an arterial blood sample taken. The heart and the kidneys
were isolated and weighed, and the thoracic aorta was taken out
for determination of media collagen density (%). Table shows
SBP (mm Hg), heart weight (g), diuresis (ml/h), natriuresis
(mmoI/24h). kaliuresis (mmoI/24h) and creatinin clearance
(creat; mJ/h) (': p<O.05 vsSHR; t:p<0.05 vs L+H)

SSP Heart weightDiuresisNatriuresisKaliuresis Creat
SHR 22(}J:g 1.68±.04 1.8±.1 4.0±0.4 1.0±0.1 27.9±2.3

L H0±4't 1.44±06't 1.9±2 4,2±0.7 1.0±0.1 29.6±3.5
H 199±4't 1.44±03·t 22±2 4,5:l.{).7 0.9±O2 30.5±4.9

L+H 92±4' 1.13±03· 1.8±1 5.6±O.6' 1.4±O.2· 45.5±6.2'
None of the treatments affected kidney weight (SHR: 1.43iO.03;
L: 1.4SiO.04; H: 1.44iO.06; L+H: 1.38±0.02g). Aortic collagen
contentdecreased more withL+H than with L or H (SHR: 11.9±
0.5: L: 7.5±0.S·,t; H:9.5±0.S··t; L+H: S.5±O.3').

Thus, in salt-loaded SHR. chronic treatment with L+H
normalizes arterial pressure, exerts beneficial effects on cardiac
mass and vascular structure that are more marked than those of
lisinopril or hydrochlorothiazide alone and, in contrast with the
individual treatments. has protective effects on renat function.

Key Words: SHR, ACE inhibition,diuretics,renal
function
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CARDIAC AND VASCULAR EFFECTS OF ACOMBINED lREATMENT
WITH LOWDOSES OF AN ACE INHIBITOR AND INDAPAMIDE IN SHR.
V Richard'.P Mulder1, JP Henry', B Mace2, 0 Guez', P SchiavP, C
Thuillez'. IDept ofPhannacotogy(VACOMED, IFRMP) and 2Histology,
RouenUniversityMedical School,Rouen,and 31RIS, Courbevole,France.

We have shownpreviously\hatcombinedtreabnentwith lowdosesof
indapamide(I; 0.24 mgIkglday)and ofthe ACE inhibitorperindopril(P;
0.76 mgIkglday)inducedinSHR aderraaseinbloodpressurevilichwas
more markedthan that inducedby each IndividualtreabnenlThis study
wasdesigned10 assesstheeffectofachronicoral treabnenty,;dtI+P on
cardiacand vascularmorphology,as \\flll as on endotheUaJfunctionin
SHR. Alter 3 mondtsofIreabnent, systolicblood pressure (SSP) was
measured inthe consciousstate. Rats were then placed inmetabolic
cages for 24 hours, after vdlich they \\flre aneslhutized.The thoracic
10rta 1Ii3Sisolatedand mountedinorganchambers,Ihe abdomi:!lllaorta,
, ' .~ rnli ; l ~11\i femoral arteries were taken out aller invivo fixation, and
histologicsectionsMIre stained Yoilh Siriusred. P+J markedlyreduced
SSP (from223t41o 131:t4andfrom218±6 to 153t2 mm Hg 2h and 2411
aftertreatment,respectively;bothp<0.01) Yoithoutaffectingdiuresis(SHR:
1O±1; P+I 12:1:3 rnV24h), nalriuresis(SHR: 1.11:1:.09; P+I: 1.17:1:0.09
mmoles'24h)orkaliuresis(SHR: 1.74:1:0.12;P+I: 1.69:1:0.14rnmoles/24h).
Tableshowsresultsofmorphometricanalysis{*;p<0.05 vs SHR}:

Heart Mediaarea (x103f.1w) Collagen(%)
weight(g) Aorta Carotid Femoral Heart Aorta

SHR 1.56:1:.03 240:1:25 134:1:8 48±4 5.2:1:.3 14:1:2
p+, 1.25±.02* 187:t17* 106±5* 38:1:2* 4.7:1:.2* 7:1:1*

In isolatedaorta,hypertensionwasassociatedwithUte appearenceof
an endothelium - deperldent contraction 10 acetylcholine (1 ~5M;
1.53t0.27g)vdlichwas markedlyreducedafter I+P (0.14:1:0.05g; p<0.01
vsSHR). Thus, chronic treatment widt low doses ofperindopriland
indapamide(administeredatanon diureticdose) inducea reductionin
cardiac and vascular hypertrophy and fibrosis, and prevent the
hypertension·inducedalterationsinendodtelialfunctioninSHR.
KeyWords:

SHR, hypertrophy,endothelium,ACE inhibition




