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Abstract

Title: The Effects of Angiotensin-II Receptor Antagonist on Rat Renal Vascular Resistance

Author:  Hiranphun, P., Supatraviwat, J. and Hiranyachattada, S.

The present study aimed to investigate the action of angiotensin II (AII) on renal
perfusion pressure and renal vascular resistance using noncompetitive AT -receptor antagonist
(candesartan or CV 11974). Experiments were performed in isolated kidney of adult male Wistar
rats. Kreb’s Henseleit solution was perfused into renal artery at the rate of 3.5 mVYmin. This flow
rate was designed in order to maintain renal perfusion pressure between 80-120 mmHg. Dose-
response relationship between perfusion flow rate and AIl were studied. Renal perfusion pressure
in response to All (at the concentrations 1, 10 and 100 nM) were increased from basal perfusion
pressure (94 + 8 mmHg) to 33 + 6, 63 £ 12 and 96 + 16 mmHg, respectively. Administration of
5 pug/ml candesarlan into the perfusate and allow 30 min perfusion, had no effect on the basal
perfusion pressure. However, this significantly reduced renal perfusion pressure in the presence
of AII (1, 10 and 100 nM) by 39%, 48% and 61%, respectively. (P<0.05, n=7) At the basal
perfusion pressure, calculated renal vascular resistance was 27 + 2 mmHg min ml", However,
these values were found to be 14 + 1, 18 + 2 and 20 + 2.0 mmHg min ml ‘when 1, 10 and 100 nM
AIl were added. Moreover, this dose of candesartan also showed the significantly decrease in
renal vascular resistance in the corresponding doses of AIIl by 38%, 48% and 43%, respectively.
The higher dose of candesartan (10 ptg/ml) completely inhibited the action of 1, 10 and 100 nM
All on rcnal vasoconstriction. These results indicated the action of AIl on renal vascular

resistance is via AT -receptor at least in isolated perfusion kidney.
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uaRIgAs 1593 19Yee CV 11974 nay F9WAU9I candesartan
cilexetil (TCV-116)

HARIAIINTUNUTIZN I renal perfusion pressure i1l perfusion

flow rate
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fimouauBIAe ALl AT candesartan
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msdnuInalnniseengnives All Fuilénawss wu msldestudinmiamves
ACE n5oms1dans aanqwilﬁmﬁﬁwm AII (angiotensin II receptor antagonist) (Johnson et al.,
1984; Tsuyuki et al., 1997; Rizzoni et al., 1998; Weber, 1998) ﬁm%’umsﬁﬂmmieanqwﬁm
All Tﬂtfl%’miaaﬂmﬁdﬁﬁuﬁa%"mfu ANIOTWUNAITAINANINNNTHIRIURIUAITY
(receptor) UBY All cﬁaﬂ%qﬁutxﬁman‘lﬁﬁlu 2 dszinnlngi amdnyuzvessmiensfiame
tmzmﬁuﬁ'ﬁmfuq Fyudsuaniinilede AT, Fa9@ed1SNIN  losartan, valsartan,
eprosartan, irbesartan, telmisartan 110% candesartan dmiudmsulsuinniiaesde AT, Fa9z'lheio
A15NIN PD compound U PD123177, PD123319, PD124125 t1ag CGP42112 (Chiu et al., 1989;
Timmermans et al, 1993) dmiufiedeuazeioariinuiriifasusiia AT, 1ud aduniledoy
nasiden, Wale, aues, lauazdennuanla daudisusiia AT, wu'ldfiaues, uagn uazden
wnnla  dmsvilmiudesns 90 vesdiuftuwiia AT, uazfesar 10 ifluxila AT,

(Timmermans et al., 1993; Zhang et al., 1993)
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ia‘lﬁ'ﬁmumnﬂu candesartan cilexetil (TCV-116) 1182 candesartan (CV 11974) %&auﬁumn non-
peptide @MFL candesartan cilexetil 1fuaT0RNgNIAIUFIT VTN AT, Jomaniifie (+)-1-
(cyclohexyloxycarbonyloxy)-ethyl 2-ethoxy-1-[[2-(1H-tetrazol-5-yl) biphenyl-4-yl] methyl]-1H-
benzimidazole-7-carboxylate (Shibouta et al, 1993; Nishikawa et al., 1994) 1%’1i‘luﬂ1ﬁmﬁaaﬂ
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al, 1994) 93U candesartan Yomamniifo 2-ethoxy-1-[[2-(1H-tetrazol-5-yl) biphenyl-4-yl] methyl]-
1H-benzimidazole-7-carboxylic acid (Noda et al., 1993; Shibouta et al., 1993) annsnlslunis
AR MUY in vivo (Tﬂtlmiﬁﬂ) nazlFFnywnY in vitro (Tagmsazaolu physiological fluid)
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(é\"ﬂuﬂm%m: Shibouta et al., 1993; Kondo et al., 1996)

flagifumsdauimsiinuves Al Tagld candesartan uldodrentovae Tums
Fnunqnives All AONABAIRBALANTUNLT candesartan fgnimldnneaieanaveod
(vasodilation) @1UNIMIMUVBY All HazaaauAUden 1a lunyin@uazny spontaneously
hypertensive rats (SHR) (Kanakawa et. al., 1997) mﬂmiﬁnm?}uq WU candesartan ﬁmﬁ‘ﬁﬁu
mafivausudeauaunisiineunuedne All 1um‘wnﬁﬁnmv¥«mu in vivo 0% in vitro
(Cervenka et. al., 1998; Champion et. al., 1998) uazﬁqw%‘ﬁ’mmszﬁummﬁumu"lunaamﬁaﬂ
admifieuS i mss (hindquarter perfusion pressure) fmouaussde All 1uvy¥12 (Champion
et. al., 1998) nazluvaonien mesenteric vascular beds UBLND (Champion and Kadowitz, 1997)

y ; . 2 o
UBNIINTGINUI candesartan Tuvuafnirlinuauionanasiu Jgnfan RBF 1az GFR,



aAnNg ﬂn‘?‘i’ﬂ‘mﬁtm (sodium excretion) HHAZAANTT Yunieilaa1ie (urine flow) 1A candesartan Tu
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1. YAATDIUBNIAA (surgical set)

2. yagnsaidmivedoazfneneeni19Indainaned (isolated organ bath)
UsznoudIn tissue chamber WUIAKAN, circulating bath WeNYAAILAURMNY]
(thermoregulator) argnsalaruauiTuruiivais Tuieu (95% CO, tag 5% 0,)

3. Infusion pump (model 975A, Harvard, USA) 110¥ Peristaltic pump (model miniplus 3,
Gilson, USA)

o o v A A a

4. AnlaadyunuAUABA (pressure transducer) HAZIATEITNANITIN (model 7,
Grass, USA)

5. lﬂ?’e)dﬁﬂmi A2A1999 1ULIRA (autopipet) (eppendorf, Germany)
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1. physiological fluid Dumsazaransud (Krebs’ Henseleit solution; g/l :
NaCl, 6.92; KCl, 0.35; CaCl, 0.28; KH,PO,, 0.16; MgSO,.7H,0, 0.29:
NaHCO,, 2.10; D-glucose, 2.0)

2. Angiotensin 11, Sigma, USA

3. candesartan, Astra, Sweden

4. Heparin, Leo, Denmark

5. Sodium pentobarbitone, Sigma, USA
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perfusion pump) YA renal perfusion pressure
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anfunsu 199 A NUTNITUTIENINAT perfusion flow rate NFUIMNTIARUAT perfusion

pressure NAIVINUATON isolated perfused kidney Foufeondq Fuiufine perfusion pressure 911
A A o & P a d o

NaeAden renal artery NADN pressure transducer 1AgHAAIHALUIATE INANIIH FuNAIMNT?

2.0 ioruiusu'ldnisaeuausIuBs renal perfusion pressure NA9N HAWSVAIWITIvEY

A g' ‘3 ] ] < 1 3 ' &
In704 peristaltic perfusion pump Muvuiiaz 0.5 mioruAuN i1t 1da perfusion pressure
¥
YUY AU 9T UINMIANUAURUTIEHINAT perfusion flow rate AUA1 perfusion

pressure
2. MsAnEUNBMM equilibration time 118 time control experiment

A INATIY isolated perfused kidney 3ouiosuda simsnaaoalayld perfusion
flow rate 3.5 H000ATADUIN (Woodman et al., 1980) ‘ﬁ‘ﬁﬂﬁ perfusion pressure MIAUAIINAY
#oAUNRIT N renal artery TuTnAIslAounilas perfusion pressure 1fUAT 3-4 Frluaiem
‘xhamr?'l perfusion pressure !éllﬂ\i‘?i (equilibration time) %ﬂﬁﬂyﬂzﬁﬂﬂiﬁumimaaqe‘%uq 1)
14 TagazisuMINARBINAI9INHIUT IR equilibration time T1idd AIUF perfusion pressure
fanm 1, 2 uar 3 salussztinnfFeudsuitegmmsnldsunlasiniuednls (ime

control experiment)

3. M3AnEIM3aeunlad renal perfusion pressure FEN1INDUANDIVBINADALADA

malulacie Al Iaald candesartan

HE49INIAT oY isolated perfused kidney (Soussauda Funtsnaastlnsiluaisazay
RsUd 2881 perfusion flow rate 3.5 faaaasasuiiunal 15 U (equilibration time) Wiou
v @ A . Prae St Yy v
futiudine perfusion pressure AapANIINAADY uAIumIsazauATUdND AL Atudu 1,
¢ a 4 Sl Y Y e '
10 waz 100 w1 TuTuars fazvuia Tagmisilumsazsasasudn All ANV NYUAIGANDUIY
a as v Rl o
NANITNARIABLAUDIYITA udrsedumsazmuasudasdmiuna 5 uf unsEINIINA
o A @ A a 9 o ¥ S v ¥
fvsanasaieanduAugnizilng siimsnasssilasldmsazmsnsudnil Al Ay
E 4 o
10 uag 100 ¥ IuTuafawdaulasIsns@eddu sxmiuiluasazaiesudnall candesartan
faududy 5 waz 10 lulasnsudeianaasdunal 30 e AU receptor v849 All
v t o =4 = & 124 3 o

(Ojima et al.,, 1997) Aoutiufinmsilasulod perfusion pressure Iniidnasivmzilumsazare

o = 9 . J o o ot
IASUFHEY candesartan Uazdl Al andudu 1, 10 uag 100 wrluluars awdauTaedsnms

e . ' . P
@i 1A perfusion pressure 1 143N maximum response FuTUNIIABLAUBIILAN
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> Q’ \ g 3 L
% NITYVINONTUBY AIl = (perfusion pressure nouldasdugs - perfusion pressure a4

9 9
al‘ﬁ'mif':l"lth‘l"i) / perfusion pressure Aoy ldasduda x 100

< a A
4.  anmwananlaguwlasanudriunuveavasadeanialula  (renal  vascular
resistance) finavauasie All NOUUAZHAINIIIH candesartan 910A1 renal perfusion pressure

fnfaouliidlel¥ perfusion flow rate @139

N0 IMAT N isolated perfused kidney Goudeouds tunine perfusion pressure 911
4 o 1 « ¥ [ °
mstluaisazauaIudWIuUNI  renal artery M perfusion flow rate @149 fuTagir i renal
perfusion pressure UR1AN 1129 80 - 120 Hafiuasilsen n1enas equilibrate avaoan1sluy
¥ ’
ladaaisazmensudaIe perfusion flow rate 19 wuasiunal 15 wfi udFaiudinns
a ' R 4 & s aa v @
alasunilasnn perfusion pressure tioilumsazaimasud 14 Al A2 ududy 1, 10 1az 100 w1
" B { q s
Tuluans fazouia Taedimisdodude 3 uimiuiluasazmsmsudifeliar perfusion
pressure nauganzladdlunat 15 w1 udrluasazmensudnan candesartan AMGHTY
+ ¥
s luTasnsudediadaaniunal 30 i Tusinaisfounasa perfusion pressure 111i8nAT9
4 ¢ da 9y 9 s
vauziluasazaionsudran candesartan Bl AT A ududu 1, 10 uaz 100 Wi Tuluais aw
o sy =) a o ' . :;l 9/ ‘ *
#1eu1ag33N5IReINY 111 perfusion pressure N 148 nns 1y perfusion flow rate #N¢) U

¥
SN unuvesnasaeanisluladadl

AIMUATUNTUYBINABAIAOA (renal vascular resistance) = AINAUNT8]UMaDAIABA (mean

perfusion pressure) / Fa3101s lvanelunasaiien (perfusion flow rate)

° o d aa
msmmmuazmiamswﬁ%’agamaﬁaﬂ

WisudisunanisnanesninA I mdiniuseninanududuvesmsiildmaneudy
?hméﬂ (mean + SEM) YBNIIABLAUDIVBININBALIADA (dose-response curve) HAZAIUIUNIAN
EC,, (effective concentration) Faifuauidutuvesoiiviildiinisaeuaues 50% veansaey
URIQNARA (maximum response) YoInavaiannt I nnsAINEIUTSEn I gy

VYBIAITAUNITABLAUBIVBINADANDAAINAT (Diem and Leumer, 1970) dIUMIMIAIAIM



anANsENINnguAILAuAUNguNAaesld Smdent’s rtest tinz ANOVA Tagszueuiuaniv

MAyMNadAaNA1 P<0.05
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1. HEN1SANNIA 1NN UE 52111901 perfusion flow rate f1UA1 perfusion pressure

oM anyImuIIn1slaounaaq perfusion flow rate(PFR) yosasnrmanTudn It
HLHABAIADA renal artery 9EIIAMUAURUTAUMUL positive correlation Fumnlfsunyasues
perfusion pressure (PP) ﬁmf}ﬂﬁh perfusion flow rate !ﬁm'fu i1 perfusion pressure ﬁ:tﬁuﬁmﬂu
SadTasase Taoiounsnudiug PP = 423 PFR - 243 unz 1’ = 0,98 (P<0.05, n=4)

Aauaadluzli 2
2. HaN15ANYIM equilibration time UAE time control

INNIT ﬁmms’n:mmﬂi VHHIM renal artery Y94 isolated perfused kidney # perfusion
flow rate 3.5 ﬁnﬁﬁmﬁamﬁ ﬁﬂ'ﬁf’i'l‘llﬂd renal perfusion pressure 1?uﬁuﬁ1nﬁxﬁmﬁmhmmé’u
idontlnd DINNITNAABINUTIRURAGYDY  renal perfusion pressure dieisuinimaneasiing
113 + 9 fafmasisen (u=15) udI9:A987) aRaIIURsLI AT 94 + 8 Hnawastsen derdlu
f11 basal perfusion pressure FlFanlszuin 15w mmatmm'uuuﬂnmwﬂﬁamuﬂﬂﬂm1J
3@ s fasiius equilibration time ﬁmsumimaaﬂuﬂﬂﬁaq "l wenenddanu
A1904 renal prefusion pressure ﬂ\iﬂﬁn%“ﬂx‘mﬂﬁﬂﬂ 2-3 ‘h”JTlN (n=4) Hﬁﬂiﬂﬂuuﬂﬂéﬂﬁ]“’r[ll
ﬁmmuwmwmmamnmmmﬁuamﬂmimammmmamamaq nelula dsfummanss

ﬁwuﬂﬁ'a‘lﬂﬂxﬁﬁmﬁi%ﬁumﬂunm 3 52714

3. namsanEnaanunlos renal perfusion pressure AenisnBLEAMRIAD All nOY

Q4 34
HaEHaIN1S1Y candesartan

1% 3 namanansaeuauaanasmnealulade All ATmdudy 1, 10 uaz 100 N

LYl

T T o 1 o aly 9 3 k‘l T .7 1 a aa a t
iuTuals nauupznniInN1g l¥ candesartan AITNVUVY 5 lylaspsuaeuannas HAS@EIDUNHG

Asnaaesilgonmsiuiindinesed Tndnr uaad 1ilugilh 4 ) naz (@)

W o 1 - % = 1
pansnaapanaasldiiuIINgasunalad renal perfusion pressure NADUAUDIAD All
Y - ) O 44 4 )
gINNUNYY 1, 10 Uaz 100 uﬂﬂmﬁn:n'mmumummmwuumm ATl HUYU TﬁU’HHTIﬂ"l
A X - a ;
renal perfusion pressure mwu%n 33+ 6,63 12 140 96 = 16 Hatuesilsen 21nA1 basal
o_ o ar 3 o
perfusion pressure AWAIAY (n=7, P<0.03) unzmenadiluaInyn AT UANAY candesartan

wianusuty s lJulasndudsiiadaaniunal 30 WIMNUI candesartan 11i9i11%17 1 basal




Perfusion pressure (PP)

(mmHg)

200

150
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PP = 42.3 PFR - 24.3
R’ =0.98 )
1 Y
&
T T j ] ]
1 2 3 4 5

Perfusion flow rate (PFR)

(ml/min)

gﬂﬁ 2 AINFURUETZHIN renal perfusion pressure (PP} Y perfusion flow rate (PFR)

(P<0.05)

DINUAHUNTHITAY Regression analysis 9% 1@ PP = 42.3 PFR-24.3, 1 = 0.98
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o
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1 10 100 [All(nM)

3U% 3 uamsnan11dasunila renal perfusion pressure inBLAUBIAB All

Ias candesartan (CV)

ar

* 1 ' = o o d' = e = w
A na g NUUET AL IaMBUNU AL NITAL P<0.05



11

100
I
) J | 50 )
! 1\ ' ) |
| ‘
_}, o w 5 min
w w .“-'
° &>
) Al ‘ - -
4Tr " e All 10 nM o All 100 nM
w
: . g
® An+cv d" -
« A1 nM e All 10 nM e All 100 nM

g‘dﬁ 4 semudniuRnnan1salaouniag perfusion pressure voanasa@aanialula
YBINYV (isolated perfused rat kidney) HAldnnnstuiindimeioaIndns
zﬂ (N) LAY basal perfusion pressure vednapAion gﬂ (V) uEAIpanIIADY
aussyeInaBAiiondn ALl AIMITNYY 1, 10 uaz 100 nM a3l (A) uaaINa
nITADLANBIVBINABAIiaasAD All A1 dudy 1, 10 uas 100 oM
111019 candesartan (CV) AN 5 g /ml

.

* Feilumsaramasudni Al andududiey, ® Asilumsazanmasud
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perfusion pressure Waountlnadedials ndifield An Faamunedansanuini renal
perfusion pressure MAAVIN Al viuamng 20 + 4,33 + 8 uny 38 + 9 UaAWATUIENVINAT basal
perfusion pressure BENTTBHAYNNAdAR LAWY (n=6) wnieAmiluiasas 39, 47 unz 61
MUAWY UBRIINT candesartan viARtuty 5 Tinsniudediondns SHananisany
TUBIYIAA (maximum response) Y8 AIl 911 96 + 16 finfAmasdsanidlu 38 + 9 indiwasysen
TagLifinandouilasn EC, vesnmsaeuamesvasvasaiioanislulade Al i1 EC,, vinms

dnnudin ¥ Al sddes =85 i TuTumdunzilio 1 All+ candesartan = 9.4 wTuTuand

dmiun1inanesild candesartan vunAAIdudu 10 Tumsniudefiadfasdae
» ¥
ImnsuRefunuiiinadudimaeuaussvatvasmiioanislulaednmiysaide Al ¥a 3

anududu (' l8urainanisnanes)

4. pamsan® I NudIuMEvesrasaidannialuln (renal vascular resistance) 13

1% AIL uaziiio]¥ All+candesartan

NNMIATNANITITIARR MY snaeadeanwlulasnduama 1y
Vo9 Al Aofudu 14 + 1, 18 + 2 uaz 20 « 2 Taduasilsen wifideiiadans AmAdy (11ne
basal perfusion pressure 27 Nafuaslsen udelinfaas, n=9) monfanisiivmsazaimasud
WAl candesartan VinaaNUdutu 5 TulasnsuAeliadansndunai 30 widiliravidaudu
nmvemasadesmolulafinauauesde A Hamududu 1, 10 uaz 100 wiTuluarfasas

¥ =

syniisdAynadaneannt 10 £ 1, 12 £ 1 uay 14 £ 1 adwasdsen winasiiadansa

) &

4181 (31091 basal perfusion pressure, n=9) Autaailuzlil 5 1a8 candesartan Huaviihia1w

A3

-

Frumuvaannsaifaanislulanasuaussds All aududy 1, 10 nag 100 w1 TuTuarsasas

e

foung 38, 48 uay 43 awduilediouiuam il Al eg19@es
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O a

B Ancy

Increased in renal vascular
resistance (mmHg min/ml)

1 10 100 [All(nM)

gﬂﬁ 5 naadnanT1s1)aounalag renal vascular resistance NMABUAUBIAD All
118¢ candesartan (CV)

1 1 ar ¥ 4 =i L A @
* nanaredreliioddn dlefsudy All AszAl P<0.05
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=
anlsenanisnaasy

vInmsfnyINsAsuaUBIveInasaiioanslu laveanyvnfiuenesntinda (isolated
9 9
perfused rat kidney) AFANLI basal perfusion pressure 11911 94 + 8 Hadwasdsen lndifseny
HANISNANBIVEY Muller UATAME (1997) 1AL Endlich tazame (1999) dmsumsnldouutlas
r r r : Q' 3
fi1 perfusion pressure AoNIIROUAUBIVBIHaRABan1elu Tade ATl MusziuTUA ALY
1 A‘ o o
duude AIl (dose-dependent) uaznuIumiInanssldmseengnidudiiuves Al fe
) U < (=) P 4 " [} = [ <
candesartan  1#ig998101A72 Nulinadsundned basal perfusion pressure [FUIAYINUNITHANY
Y89 Lambert UOLAME (1998) HAINAITANYINAVYDY candesartan ADNITADLAUBIVOINALA
1899 mesenteric vascular beds Y8112 (Champion and Kodowitz., 1997) HAZHARDNITADUAUBY
|4
voanasadoalunduiile (hindquater vascular beds) Y9N IYUNU (Lambert et al., 1998) WU
¥
91 candesartan ARAdUTIMIADUAUBIVBINADAINBARD AIl AWANMTUTUUDY candesartan
(.23 o’ ,4 L L z L]
AOARABINLMIANYIATIINNUI candesartan  AnadUTINITAOUAUBIVDINABAITDARD All
Taef candesartan ATy 5 Tulnsafudeladdasinaiildmsaovaussvesnasaiien
melu'lade A aaundudu 1, 10 vaz 100 w1 TuTuars TaevirIie1 renal perfusion pressure an
o @ v n o < -: Vv v
asferaz 39, 47 uaz 61 awdwy  ednlsdmwnnrnanmsdnuudesdu (lilduaananis
[ 3 9 &' v oA l‘l s T o an = 1Y 3

1AN93) WLIT candesartan 1UANMNTUIUTIVU 2 A0 10 TuTasnsuseiadans Unadudinis

b 4
ApUTUBIVRINABAIABARD All 114 3 A uTuAInAIUUDAUYIH (complete inhibition)

AMSUMISMUNFITLVBS AT (AT) 81§EN15H19TUVDY antagonist HIVAY All receptor
919 UMIZI12 09 (Zhang et al., 1993) Feasautisdasusenilu 2 szinn fie surmountable
antagonist 11fi¥ insurmountable antagonist (Goddum et al., 1955) Tﬂﬂ‘ﬁ antagonist @ mhty’ﬁmi‘lu
%119 surmountable antagonist ABIHAAANITABLAUBIVEI All (AII dose-response curve) (UL
yu Taghilinaden1saeuausIgine (maximum response) 15U losartan (Mochizuki et al,
1995) #3y insurmountable antagonist ¥ antagonist fiinaanntmeuauesgaga Taglifing
@8RI9 (potency EL) EC,,) U941 antagonist (Liu et al., 1992; Cazaubon et al., 1993; Noda et
al,, 1993) @113V candesartan ﬁuni‘lu imsurmountable antagonist (Morsing., 1999) ﬁ1%’ﬁuuw§
g lumsinEINTIZAMAUABAYI 1FU candesartan cilexetil (TCV-116) Waluau (Mclnnes et
al., 1997; Meineke et al., 1997; Anderson and Neldom, 1998; Malerezyk et al., 1998) uazludad
NARYY (Wada et al., 1996; Cervenka et al., 1998, 1999)
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dmSunaves candesartan MF1ugthoarusuideagediiswantaudafuluideans
ANy renal function 1¥U M3ANYIVDY Buter IATAME (1997) WU candesartan cilexetil ﬁﬂarﬁ‘u
RPF 11a20A filtration fraction (FF) Taglifinai@ounuas GFR ud Fridmen nagamz (1998) Wy
31 candesartan cilexetil finaifin RPF uay GER Taod FF hinldoumlas udfnismasesludad
nansefissnuiivtaudusuiu Cervenka tozamz (1998) Fmsdnuilunyunynddild Al
U1 candesartan cilexetil INaaAnIINAUIRDA, aﬂmsinﬁyﬂcmﬁuu, RPF, GFR 1lazmsvunio
flramz udsInNIsANY e Cervenka HAZAMSIFUNY (1999) ‘ﬁ'ﬁﬂyﬂunu two-kidney, one clip
(2ZK1C) renal hypertensive WU candesartan cilexetil lhl'ﬁﬂﬁﬁﬂﬂ?‘mﬁmﬁﬂﬂ !!ﬂ'ﬁﬂﬂ!ﬁ:u RPF,

9
GFR uazmsvuns Teasy

= 4 , , o .
MU CV 11974 ‘N!ﬂ‘l—l active metabolite YB3 candesartan cilexetil (TCV-116) (Shibouta
1) | 4
et al,, 1993; Kondo et al, 1996) fis1e1umsanyuiie hivmuniifie Widdop uazame (1994)
< \J = ’ Y a . N . < o ¥V Qs -3
ANBINDI candesartan Uwane Iinan1 hyperemic vasodilatation s ldanuauiionaans
18ung candesartan SaTinnIN RPF 110213 conductance YBINADAINBARIY ABNININTANY Y
duluny 2k1c AEmhMidannzauswdeagauria blood flow 19835 Laser Doppler
Flowmetry Tunaeaiien 3 ¥iafe renal, mesenteric 0¥ hindquarter vascular beds W
> Q‘ o sl - &
candesartan finadudsgnives Al ¥ 1WiAan12 vasodilation TuNaeAIABA renal vascular beds
d' Y L ] <~ A 4 o 9 L
nasuntasaiuainduduues candesartan lauINAIIMaBAIdBAYHAdUY M lA1IzAINAY
iioagannsld (Li and Widdop, 1995) Sachinidis 1agAMY (1996) Az Flesch azAME (1997)
[ o o’z’ a o 3 - S
WU candesartan Uqnidudanaves All TumsEnildfixadndunideSsunasaifeaniydy
1@ (cell growth-promotion effect) #9N1 Nishimura 1aZAME (1998) ﬁﬂ‘Hﬂu'ﬂH Wistar Kyoto i
Y - a :;d Y =3 ad v
awawdealnaunzluny SHR NNANANLAYIIAETTS Laser Doppler Flowmetry WU
= [ -~ ¥ 3' - s [ 3 ‘3’ < 4
candesartan  NnanaAuRuden ld lunyisaesria  dmiunnansaiesiidumsdnuly
isolated perfused kidney NA3MAUNIUAIUINYIAANINNITNAAIVDY afferent UAY efferent
F4 A( 0 [}
arterioles W11 candesartan finadudsgmives Al Taslinananisnsuaussgagaud liling
:i lJ LY = d' t =] a o’/’ n’ s
nlasuntlassl EC,, @oandaafumsdny WU candesartan Nnadudigniues Al lunisdn
i lvvneaifion aorta YBINTTAWAANITHAAINBUAUBIYIAA (maximum contractile response)
nﬁwmu non-compettitive antagonist (Noda et al., 1993; Shibouta et al., 1993) %Qﬁﬂﬁju
i £ 3 3 o 4 -
insurmountable antagonist (Vanderheyden et al., 1999) imrutiadiu ldidosninaunagdeil (1) 1ia
asWesuilu covalent bond receptor duily irreversible antagonist (2) fidnuaziilu allosteric
binding site iy All-receptor (Timmermans et al., 1993) uag (3) AU receptor Taduu slowly

) ¥4 i .
dissociation 3a1iu pseudo-irreversible antagonist mmanai’f@ﬁ!%mﬂu‘lﬂ‘lﬁ'mnﬁqﬂ (Ojima et
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-~

o ' o o <~ a &
al, 1997) UAZHBINVIINANITYUBINTUDN All TA® candesartan 9aANIRINY losartan Fuily
[ »
surmountable antagonist ﬂ’Jml‘i’l‘iJ‘i’l‘m:N”] aeliAeiinald candesartan HSUAY receptor undniu
d' Al' 2 n' o &£ a ar Qs ¥ é <
VQAUNUTAIY losartan (iT8Td ATl tivwas 1UBnTadaa s od Uiy receptor 1880 dslinauuan

v Y a - T DU . . -
A1AUMI 1% candesartan 1Ho@HIATINVTIVNY receptor 11U irreversible (Ojima et al., 1997)

flegiuduiinswudai an lw'lafidauderdeafy nitric oxide (NO) Hadranniady
W19 AIN9A (endothelium cell) (Ito et al., 1991; Sigmon et al., 1992) uaziinasunulunisaiu
Auanuaudeauazns Inadeudenlula (Baylis et al, 1990) 910N 15ANYIBY Thorup lAY
amg (1998) 14 isolated perfused renal resistance arteries W21 losartan U8 candesartan ‘fﬁ!ﬂu
mseengnisiudafuves Al Bifinadenisnda No lunmzdndudinaaagnives Al lums
FnmhlWidanmsnds No 18 uesldifiud Al fifinavi I noeadeadilwadyrmimasaiden
Fansnads dfudunamennisiauri AT receptor Fathnzidinyildidanisndeues
NO anasnie NO sengni 14 ludud UBN9INT Dendorfer Hazamy (1998) & I&ANMIMITINS
14 candesartan afluaseengnigudasusiia AT receptor Yufinaaagnives Al Tumsdn
W ldinanis ﬂﬁzdﬂ’li catecholamine (adrenaline 1lA¢ noradrenaline) 1134511n presynaptic
sympathetic nerves 10% adrenal medulla Y9INY pithed rats Cstw:é’{mﬁmiﬁnmﬁammﬁuﬁu{

INBIVDITENIN AT -receptor antgonist AUNI1INAIVBI NO HAZ 15 catecholamine AusAw 11)

agl

¢ i o
N1500NONTVBY angiotensin 11 (AIT) NUHANUAIIWAIUNIUI VYOI ABAIABAn 18] Tn
v a &
(renal vascular resistance) inalnFun1g AT,- receptor Tao9 candesartan (CV 11974) m;i‘lums
g o o % n"v 5
2ONONIMUAITUYBY ATl UsZIAN 1 (AT,- receptor antagonist) A IWITNBBNGNTIUIINITADY

dustvesnasadsanarn151Udsunilas perfusion pressure NN All 14
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