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ABSTRACT 

Pharmacologic intervention in the renin-angiotensin-aldosterone (RAA) system through 
inhibition of angiotensin-converting enzyme (ACE) and selective antagonism of angiotensin II 
receptors has provided substantial clinical benefit in patients with hypertension. Class of agents used 
for this purpose are ACEis and All antagonists respectively. Five All antagonists are currently 
available in Thailand for hypertension: candesartan, irbesartan, losartan, telmisartan and valsartan. 
They have some structural and pharmacokinetic differences. All antagonists may offer more complete 
inhibition of angiotensin II than ACEis. The mechanism of action is based on selective binding to AT 1 

receptors, either as competitve or non-competitive (eg. candesartan) antagonist with a lack of agonist 
activity at this receptor. As with All antagonists, cough and angioedema will appear to be less frequent 
than with ACEis. The most common adverse effects of All antagonists involved headache, dizziness 
and musculoskeletal pain. Such adverse effects are mild, transient and similar to those found in 
placebo. All antagonists also have protective effect against some organ damages. As recent studies of 
All antagonists and ACEis combination therapy for heart failure indicated advantages of the 
combination over therapy with either class. In addition, All antagonists may exert renal protective 
effects in diabetic nephropathy. Therefore, All antagonists offer an alternative to ACEls in the 
management of hypertension, patients with heart failure, left ventricular dysfunction after MI, and 
diabetic nephropathy especially when ACE! therapy is not tolerated. Besides, losartan, unlike others in 
the class, has uricosuric effect which were shown in some studies that it would be benefit in thiazide­
treated patients as well as in cyclosporine-treated heart transplant patients. However the clinical 
significance must be further investigated. Thus All antagonists are currenty considered as effective 
antihypertensive agents with a satisfied tolerability profile as well as with protective effect against 
some organ damages and an apparent lack of clinically important drug interaction. All these profiles 
combined with their simple once daily dosage regimen, make them a drug class that is likely to find 
favour among clinicians and patients alike, although this may be tempered somewhat by their relatively 
high acquisition cost. So far, whether any advantages may be attributed to any one member of the class 
is still unclear, due to the lack of comparative studies within the class. 
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Yes 
Can des artan 

cilexitil 
(inactive) 

Candesartan 

-42 
no 

No effect 

lrbesarlen 

no 

no 

60-80 
no 

No effect 

Vd (Ukg or L) 0.13 53-93 
Protein binding(%) 99 90 
Inactive CYP 2C9 Conjugation 
metabolized by Conjugation CYP 2C9 

Losartan 

Yes 
Los art an 

potassium 
(active) 
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(10-40 times more 
potent) 
- 33 
No 

No clinical 
significance 

34•,12 .. 
98.7•,99.8 .. 
CYP2C9,3A4 
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no 
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~U1!JlfltJ 5 1\11::7) 
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ai.iwwfnu-s~~U E3174 Luvrn1ammn 

ni1 active prodrug 

123 

Telmisartan : iJ affinity oia AT1 
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feedback oitinl'Sl-1~'3 renin 'lJtl\I All ~'3 
vi1i.iflqlj~ An ~L~i.iif~1')~u'ltl~unu 

t J"' 'l ' '"' AT 2 receptors LLl1U ~fJYlfJ-3 l!Yl'S1ULLU'll~ 

i1~~a'3 t.1aa1~fYm'3~~ilm wu-31~ ~'3ri1~'3 

ilm-s~mfl~~m i.i t.1a~'3na111 U')~a~m1 
• 18 I J -~ .r 'l I o ') ti ') 

tl~ LLVI Aii YIL nll'lJU~~ i.im Ll-itJa LlJfll'j 

a~~11ll~ULav~'lJtl'3fJ1Lifo 'ltl a1ut.1aoit1 

aldosterone vmi1n11 i-s~~u aldosterone 

a~a-3 t~a li.in11lf'j~~u1 tlol'm:Sai.iLLa~ 

t ·2a~um tl~amL tla'3afi1'1iluaa1~fY un 

Liu valsartan ~\lwui1~thu~l~i'u 
" 

tl
q .q CV .q 

valsartan L 'StJULflfJUOUtJ1l'1aan ~~" 

"j~~uttlo1m:Sma~i.i?i'u 20* ~~Lllu 
4.4* LLa~ 2.9% vi1i.Ja1~u 

3. t.ia1Ufl1')tlil\IOU end organ damage5
'
7 

3.1 tJ'1uiuff'1u~&SiJ~&rn::n119 

tJ J .,, .. ,.,, tJ"' 
L UYIYl'S1U01J~tl~LLa111 All L 1JV1101') 

a1~cyt 1J01''HO~ hypertrophy LL a~ 

h I . " .r "" yperp as1a mNna1mUaL')tJU'lJtl'3l'1at1~ 

Lati~ma::~11~ ~\IL~fJ1itNO'lJO"j~\J11Jnl"j 
LO~ atherosclerosis Lrn:: left ventricular 

I J'4 .. ') 
hypertrophy t.11nqi.JU~'3i.J\JYl'U1Yl L 1Jfl1'j 
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'lf:;a t1 "'~ t1il tl-3 nu 01 'H n ~vrn1fia111r.~'3 
oa11~'3acN 1~ ~'3m'ja~'ll'lfl~l11 l11J11J:;'lf1u 

total cholesterol, fasting triglyceride Lrn~ 

fasting blood glucose LU~U'lJLLUa-3 ~1'M-rl.J 
I '1 J'ul "'1' C·rnornomlJL 'lJ tl"M1 liJ911mrn:; stroke U-3 lJ 

aim 'j 11 aitJ1 ~-a' ~u "u 
3.2 tJflUitJ 1UJ 

r.uh candesartan lii l l1Lat1~ 1 "'a 

Lium.huloi (RBF) L~i1?fu 'lf1ua~ 
proteinuria m~:;'lf:;at1m'jL~tllJ'llr1'31oi 1 u"''J 
a1um~1~uluoai11iili1 llf fl9)')101'j0'jtl'3 • 
c.huoami1rii~a ( GFR) filtration fraction 

LLa:; RBF LU~U'lJLLUa-3 11J1om'j~1ntflY11'3 
~ailo V.l.J11m'j l'lf losartan Lrn:; irbesartan 

lu~tl1m l.J1"'11\J type II ~ij diabetic 

nephropathy ~1i1~1u llfc.rnarlum·m::ari 

Nisamanee Satyapan 

LL 'j-3 U tW 1 ~LlfJ 01 'j ij 'j:; ~)l.J ~ ~ tl:; olil 'lJ 1 u?J 
{i1L ~i1fl'uYifl'ul~ LL a:; hyperkalemia 

( <2%)9,17 

4. r.Ji'l~tJfl'j~rJ~O luif{3,1 9
'
10

-
13 

" 

4 • • ti d 

\.'l'jrJ cyclosporme ":;'lf1mw1c.rn'll1'3L~U'3 

:: 1" 1 ~ "' 'lJrJ'3U1lN 2 a-3 ~ oa om'jLWlJn1'l'lll.Jm~ 

u~oY11'3uaa11:;'lJri'3 losartan ifo 1liYl'j1l.JLLil 
u 

G.I CV I g J' V t 

'lf~un LLOJ01'j\'JnlflLl.JtJ'39l'UV.l.J11 losartan 

1 i1' L ~ lJ n 1 'j L n ~ u rate stone "'~ tl 
dihydrogen urate (~'3LfJUUliJ~UL~U'3U~lJ-
1Jij'lrn'3 acute urate nephropathy) 

GlT'fl~~ 2 Binding affinity '!HN angiotensin II antagonists 5 Vl1 

tn 
Candesartan 
Irbesartan 
Losartan 
Telmisartan 
Valsartan 

r.Jil°lY1'3 Lf>l fN 5, 7,8,1M6 

10,000: 1 
8,500: 1 
1,000: 1 
3,000: 1 
20,000: I 

Binding type 

Non-competilve antagonist 
Competitive antagonist 
Competitive antagonist 
Competitive antagonist 
Competitive antagonist 

" .. ..J.1" Candesartan : r..ia'lJ1'3L~W'3flYl1 "' 

"·'' " .. "' ..J 1 " c.J u1U\.1U~U1 (2.4%) ~i'11Uml'30l.JllJtl ~ 
u • 

.... " .. .J 
'll.Jtn\.'latln (2.6%) C.Ja'lJ1'3L~tNYIV.l.JlJ10 

I ..J.. .... 1" '.I 011 2% LlJtlLYIUl.JOl.JU1\.1atlO ~LLO u1~ 

~h~:; (10.4% vs 10.3%), &i~L~tl~Yl1'3 
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L~tl'Yl1t11'lrl1uuu (5.1% vs 3.5%), 

1hV1mr-:i (3.2% vs o.9% ), iiu-:i-:i (2.5% 

vs 2.3%) utin-'l1nilmvli11'1'~~Qju SGPT 
d .¥ 1 '1 I LVOJ'llU ~nnnn11mmrnn (1.3% vs 

0.5%) 
II "' .J . 11111 Irbesartan : f·Ja'lll'ILl'ltl'l'YlYll mJ 

'U 

•'I 1 I I ., 11 1 .,j 
u1t1'Ylt1Vlt11Wt1 lltltltltln ua~1rnum1LlJtl • 
1~-ru t11'Yla tin rl1ur.rn'li1'1 L~ t1-:i~vmtirm 
niltll'YlatinljL'lfU thVl~hlf~ nallJLilmLa~ 

~ V I II 

m~VIO'lltlO'lfl LLa~'YllJlLLVl'I LLOltllm~nmlJ 
'U 

Lil mLa~n~~Vln'2fti nJ1 LLa~'YIUlLLVl'I tl'I hi 
'U 

fllv tr~tJl~-)12jm L 'Yf VllJlvln irbesartan , , 

Losartan 

iiiN'I (>1%) LLvihil~LllU'11L'YIOl1'1'r.ru1t1 
• 'U 

II .::f .J V d I 

'Viti VI t11 r.Ja'll 1-:i Ll'l tl'l'YlWtJtJ ti m.nnm'lfiJ • 
rash tJ ti nvl nil fllvWtJ hyperkalemia 

(1umm:Stiii1u:S~i.i >5.5 mEq/L) wul~ 
d 'l ' o ~I II il 11.Jl 1.5% 'lf'I lJvlLuUOlfl'l'Yl~Vltll LLOl tJ~'YI Vl 

I 'j' "< 11.J'l llOI 

tJnW~fl'I L~l'lLtll'Yl11U 'Yl~flf.J'Yl Vl~tl 
'U 

potassium sparing diuretics ~1lJ~1tl mvlj 
'i' "" .¥ ..J ., 
LeJOlaLnVI hyperkalemia mn'lltl '11U~~Vltl 

ALT L ~lJWtllfotl LLa~n~mtJuunG11~Lrlti 

Telmisartan : vlnm~Anmm~l'lf 

1ul'lu1'1i'~1ll 3,445 ~ltl r.Ja'll1-:iL~t1-:i~wu 
mnni1 1 % l~LLri 'YlatiVJai.iamau utiu 

hJmru U1VJ'llei n-:i1a ~i.JL~i'l h~u 
01~ l'l~1~'ll1 ~u 1V1t1~U'-:ihiY1~1uaim01m~ • 

"" .J I ., "' 11. 'I .J "' LnVl 'YHLtJ'lfVI i.J~lt1'11Uf-Ju1tl 1 ~ltl 'Yli.J 
'U 

.J.1 "< II I II 
mm~u1i.i'Ylua1uiimrn:am Vll'Yll'l'Yltl'I 

i.Jl)uG)m~hhmm~L U~mm i.Ja,:i mJi,:i>j1Jt1 

aiA'cyv1nm~Anmm-:il'l~iln 
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J' Q.I d ~d ~ d 'l .. ..J., 
UtllvWtJ~~VltJl'l~tl~OltJtJL Wi.J LtltJ 'lfi.J'YlVll.J 

L l~lJl~lJtltlff:iiYJ~flWfl 1 Otlnl~ l'lfmmrnn 
II c< .J I 

Valsartan : r.Ja'lJl'IL\'ltl'l'YlWtJtltlt.1 

(> 2.5%) Lnuunum'Ylatin 1~LLri u1V1 

~h'ti~ (9.8% VS 13.5% ), iiU-:J'I (3.6% 

VS 3.5%), QJO)L~Clb-ra (3.1% VS 1.9%), 

"".J'.J "' 1..J ( VlVIL'lftl'Yl'Yll'ILVllJ'Ylltl v'111J1.JtJ 2.5% VS 

2.4%) 

mm~'li1-:i L~t1-:i~n1 l '1'f.ftl1t1'Ylt1vim 
'U , 

l~LLri u1vi~~H::Lrn::iiu'1-:i wul~ 2.3% 11J 

ll.J'l .,., 1 11.Jl 11"' f.Jl'l vi~u valsartan LLa~ 2% mm vi~um 
'U 'U 

u ti nv1 nil mvli11 lfvh~ti.i lnauu 

LLa~ ~m lvil'l~VI aVJa-:ii.J~~mru 20% LLoi 

1 "' .J11 . 'lll WU tltlVl~l'YltltltllJln, neutropema WU VI 

1. 9% 11Hftl1t1~l01"-run1~-rntn01"1u 
'U 

1 11.11 .J"' II 
valsartan LLa:: 1.6% tlf~u1tl'Yl~ntnVl1tl 

'U 

ACEI 

2. mm~'lei ljm~An'til'YIV!aa-:i 

Lu~umnuunum1un~ii ACEI a~ur.Jal~ • • 

Candesartan : l'l1.Jilr.JU1tl'YIUoitl 
'U 

'l tld I el candesartan 01VI011 enalapril LUtl'lvlnvm 

mm~ 1tiaV1a-:imn 

Irbesartan : vmi1 liili11 ieiu01-, 
.. 1 d J' 'i' ~ 

m~ru'llti-:im~ mwi.i'llu LVlt1v1nm~~1mfl 

LLUU placebo controlled W'l.Jfllnl~ lei 1 tl~ 

tl1t1~l~-ru irbesartan LLa::m'Ylat1m i'.lu 

2.8% ua~ 2. 7% vi1mhQj'u 

Losartan : vlnnl~AnH1LL'lJ'lJ 

parallelgroup, doubleblind, randomized 
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controlled trials ~ .. ah LVltlnl'iri)Jr.i'u1t1~ 
• \J 

L~rn'lvi'-ru ACEI Lrn:dhnm'i1flmnmJ 

Ua1L~fl 1vi'-ruml,Hrnnmm'ilmnu'h_J m 

-rmflvl1tl losartan 50 )Jn., lisinopril 20 

)Jn. Lrn:::mlrnfln 'H~fl thiazide 25 )Jn. 

wu fl1nl'i1fl 1u~tl1u~'l~l-ru losartan 
\J 

" .ct .., 1 ".'I .J•t ""' .. flnltl~HMnu \Jf.Ju1tl'YI Vl'iU thiazide 'H'ifl 
\J 

m'Hafln 

Telmisartan : mm'i 'lfl~wrnnn 
""I placebocontrolled trials 6 nl'i'YIVlnfl..:J )Jfll 

' "" .... 1 "ti .J1 ""' L'lflHV1t11nu 'lHl 1t1'YI Vl'iUt11l1afln 
\J 

(1.6%) 

Valsartan : L~fl~mflLV1mtl~t1u 
Lnuunu ACEI LV1t1ill1~flhiiiml1ae:in wu 

mm'i'lfl1ur.i'~1vi'·fo ACEI (7.9%) inn 
\J 

I tJ.J''l \IV .. 

n111\J'YI Vl'iU valsartan (2.6%) 'H'ifll:.ll 
\J 

'Haun (1.5%) 

3. Angioedema (l1U1 ~)J1Jtl1n 

~\J LLa:::'H~fl pharynx U1)J) WUilii'iltl 

..:i1u'li'il'flt1)J1n1u phase IV (post­

marketing experience) 'llfl..:Jnl'i~mfl'Yll..:J 

fl~iln c < i % ) uvinhim'i)Jfl..:i'll1,., Lw'i1::: 

ir..:i hl'Yl'ilULL ui'V111LnV1~:nn bradykinin 
"" "" .. ..i ., 

L Wtl..:JalL 'HG'I LVltl1l1'imnml1L l1Glfl\JVJ1[J • • 
" "" ..i .J .J " .... 4. l\Ja'll 1..:i Lfl t1..:i e:iu 'YI Ln t11'1J e:i..:i nu 

.f "' 1" ' tl'Ylli'lltlltl'HnflVILaflVJ VILLn 

' "" -Orthostatic hypotension WU11)J 

'ilU..:JllJliufltl)Jln ail1-ru All antagonists 

( valsartan <l %, irbesartan =0.4%) fl~l..:J 

1 ~ " "' L "·'I .J !'! "' !' 'inGJl)JGJ fl..:J'i:::1..:J \J~l u1tl'YI L'1mnamrn:::\Jl 
\J 

L W'il::: cn~ilfa n1aLflVlfl11 iJ~\JLaflVl~l L\J 

nl'iLli'mfl~..:JLL'in (first-dose hypoten­

sion) 'lvi' 

-aGJ'i1Lvi'iJ'llfl..:il11 h 'hiwui1mn1 

Nisamanee Satyapan 

~inifl \JUl..:Jfl~..:J All antagonist m~n11 l1 

'i:::~u L flu hnt 'IJ fl~ oi'u1 u La fl VIL ~,.,~u-H1 
m11 ~..:iwrn.Je:iumn~1n tosasartan ~..:in1 
1 l1mif omrniJ~1nGJaiV11tlLLa1 

\J 

.J " .... 
1. t11'YIGJu.:i'i:::1..:iLrn:::aV1'll\JlV1a..:i 

1 1 .J. 1".J VltlL\lWl::: \J'iltl'Ylnl'i'Yll..:Jl\J'llfl..:J GJO'lfl..:JW..:J 

'i:::uu RAA mn (L'liu r.i'll1ul'ifll11ha,., 
\J 

LaflVl~~~\J'i\JLL 'i~) ~1).JOUiloi'u lGJnl..:Jl\J • 
I .Jl" I 

um~'ifl..:J 'lf..:J VILLn candesartan, losartan, 

telmisartan, valsartan cl1u irbesartan hJ 

~lL lJuvi' e:i~tJ-ru'IJu1vi 1ur.i'~oi'u101n1~1uun 
\J 

I r::S " .ct .. f ti " .. 'I q W'ifl..:J rnnu fltl o..:iu1unm..:i un nirnu1£J)J 
\J 

" ., 
m1:::Lamh~1iJvi'1t1 ue:in~1niru losartan, 

telmisartan, valsartan u~m~nl 1 lf 'i:::~u 
...... 1 ~~ .. .J' 1.,1 ., 

fl'ie:J:::VJ\J'lJ u·o'i)J 'H'ifl BUN Cf..:J'IJlJ VI \Jl\J 
\J \J 

~Lll'lJ unilateral 'H~fl bilateral renal artery 
.J \I <V I 

stenosis 'lf..:Jflalt1nu ACEI LLO'l~lnnl'i 

·~nlflnl'iL-li' valsartan L\J'i:::t1:::~\J 1 ( 4 

i'u) lu~tl1t1 12 'ilEl~LlllJ unilateral 'H~fl 
bilateral renal artery stenosis hiwui1il 

Q,I .tCll A..c:il 1 !'1~ 4 e:! .r 
'i:::VIUfl'ifl:::O'l\J\J \J'o'iiJ 'H'ifl BUN Ll'OJ?J'lJ 

2. hJf11'i1-li'Ell1ur.i'~oT~fl'i'itl LLa::: 
\J 

" "" 1" ... .ct ~ ... O'I fl~'iUU fl n l1 LL W'YIEJ 'Yl'ilU O~ nl'iG'l..:Jfl'i'ill 

rluum'i 1-li'Ell LW'il::: lml'01i''YIV1afl~wui1m 

il N aQ] fl o11tiflu1 u fl'i'itl 'i:::EJ::: l01'iiJlef LL 'in 
I "" <V J .f I 

l 'lf'lJLVIEJ10U Ell'Ylfl fl n tl'YlliO'I fl'i:::UU RAA 
..i 
fl'lJ 1 

3. m'il l11tloi'aL:SmJLa~iJ hjfl1'i 

m:::n1 ElnLilJtll 1vi'1'u~1U\JU'lJ~lnLLWfltJ~ 

~~Ell ua:::Lde:ill1~1i1nu potassium sparing 
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V 1"" CV CV diuretic ~HM 'lf~1f.IVl1lll"Stll~"St1'1 LW"Slt 

mvn11l1Li1~ hyperkalemia lu"S1u~1Gl'bi&i 
l1~Bffi1vil111v~ll 

4 . m"S1'lfm1uL~m1'11i.i1~-rum"S 

l~i:tvtl'i1jjvi11m.h1B~.t1m wu'll'4fl 
" 

5. li.ivi1"l1'lfm1u~n1~'lliuii~011 
" 1"" ~ cvl " 6. Glfl'I 'lf~1uvi11ii"StlJ~'jt1'1 u~ 

~or B'I 1'lf am51 u m"S'li'u"SCl l1~Bn1'l1unu 

n11 l~i'umLnu'2.lu1Gl5 

i fllln?J fl'I m'jl~~um Lnu?Ju1~1 u 
\I 

""' V V I d "" VIU llVI flU?Jl'IU [If.I LLGl m nl"Sl'lfllvvtVi\Jll 
I 

I CV di e • 

L'lflJ Vl1lll~ULnfl~Gll, tachycardia, 

bradycardia (vlflnl"Sfl')t~uthtall1L10i:f) 

rl'1Ln~n11:::vi11ii~uLafl~~1 oi'B'll im'j 

-!ffH1011iimm"l m li.iClnn1~~flflnv1n~1'1 
\I 

mu~1ui5 hemodialysis 

.JQI c?; 0 1 .. 
1. tJTtH'..l'U ti '301''.i'tl1 '31 'U mh'IL fl 'U "l1 ~ 

d "' :: I 

1.1 Ull'lf.lrnN CYP2C9 L'lfU 

"" sulphenazole, nifedipine tnvm.rna~m"l 

LU~f.liJLLUa'l?Jfl'I irbesartan, losartan 
.J ... :: ' 

1.2 Ull1U'Uf.l'I CYP3A4 L'lfU 

ketoconazole, troleandomycin, gestodene 

"" "' :; • 1.J • I 
tnvllr·rnU\Jf.l'lnl"SLuaumLua~?Jfl~ losartan 

1l1Lllu active metabolite 1~mhu1l1ajLlllJ 

nl"l~ntfl in vitro LLa ::: jjm"l~nt:fll11~ 

Vl~UnViui1 rifampicin ~'ILllu enzyme 

inducer LLat ketoconazole ~~LlJU enzyme 

inhibitor iir.Ja~flfll')LU~mmtJa~ losartan 

LLat active metabolite mh~iiumh~cy8 
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J ... :: "" 1.3 Ull'lf.l\JfN CYP2Cl 9 tnvll 

~rn~flnl"SLU~f.IULLUM'llfl~ telmisartan 

2. Digoxin 

Telmisartan fllvn1h1'"lt~\J 
~cf'I" ~ , .,J 

digoxin L Vill'lJU L~ vlflnl"Sl'ln'lfll'i\J11Lllfl 

1lf telmisartan ~1ll0\J digoxin vtti11i 

vi11iiLiiiiu?Jfl~ digoxin LUVialfflll~ 
"' I ..: cf J 

'jt~\J ij~~~ LLatoi 1 ~~ L Vi ll?JU 1~ f.ILU a fl 

49% LLat 20% Gllllal~\J ~~L~flilLllu 
LVi"Sltf.lln11 i bioavailability 'lJ fl~ digoxin 

..: cf 8 ., :: .. • 1 """ ., .... 
L lrn?JU ~'IU1Jv~LL1Jt1Jl l1llnl"S1~"St~\J 

digoxin Lrlfl l~-ju telmisartan ~1ll~1f.I 
cl 1u u1 ~1 ~ lJ ~·'I l ll1 

l'4 u1'1 jj r.J aGl' fl"St ~u 
digoxin luwaii:tlll 

3 . NSAIDs 
.( 

tnv"S\J01Uql1ti'llfl'I All anta-

'r • 1 " ... 'r "" J'I gonists L~f.ll11 \1fll'j'lJ\J L'lfL~f.llll'I LOILLat 
.( ., 4 I d ., dd 

ql1Ga~vi11ll ~urn fl ~a ~a~ L'lfm~ u1nu l1 ll 

r.rn~fl ACEI LLatm'li'uilaa11:::
14 

.. J'.., 'I ' "" .J ., 
vUM?Jru:::uu'I Lllll "llu~1mnu1nu 

., J 
tJ~n~m"ltl1il'I All antagonists numflu 

m'lfLU~itbf.IVl1lll~ULaf'J~i:f~ 14 
\I \I 

r.Ja'2JiMfl1t.I mf'f lliH~L~il'lf1Ui~m.h~-, 
anG1l1W'2.lfl'3tll

5 

1. il1tJ , 
if'lhiiim1~mflL1lff'lfvau~11aGl{ 

I ~ dd V I ~· 'llrNmnallULUVIUYllltllUUrWn11 18 u , , 

candesartan, irbesartan, losartan iif'l1lll. 

LL01n~1'1v1n 1uviul1Ullal1 LL~hhi11lfof v'I , 
tJ-!unu1~m umi'u valsartan ~'lvtjj~1 

.J ~... cf 1 " 
fl'j~·a101m1?Ju 35% ur.Ja~mu 

\I \I , 
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2.L~A 

I V 

rM011LVffl'lf1U unnu candesartan LLa:: 
" 
valsartan ~~'j:;~um1u.,f'3 
LLO'lnoh'3nu 

3 . t?ftJ"lf10l 
I J a 

irbesartan \~U11VllJ'VUHf'llfl1W 
d q 1 I ~ ~ 

LL'l.1'3LL'j'3~::im1 AUC innmlVllJr..112.111 VIV) 

L{JlJ 25~ 

Losartan 1i.JV4UV111iJLLO'I0~1'3'lltl'3 

~1fl1'3 Llla"lf~alJ Ylla'0'11l U'lf11th~1LLa::'lf11 

tl1'l.111 

Telmisartan, valsartan U'3 li.Jijm'j 

Amfl L tl~urn Yiuu 1 UL~~Mif 
LLO'ILV1U'j1i.JLLa1 tnU LWrf LLa::L?}'tl 

' "' 1 I tlJ tl .f CV ell "lf10'I m aumL a'3qflilrtV1Vl11i.JV1lJLatiV1 

'lltl'3U1 umiu irbesartan, losartan ~'3" 
.f ..,.,, .s v1 

qnilaV1 vi11i.JV1U LatiV1aV1a'3 rnmrnu uviu 
.... • <"" fl J' .... J d "' ; ) mm 'ZMLulJL"lftl'lf1Vlfli.J'j::V1U renin Vil 

® 1" 1. Candesartan (Blopress ) "lf 

'tlU1V1 8 - 16 i.Jn.1i'u 

2. Irbesartan (Aprovel®) 1i' 

'tlU1V1 150- 300 lJn.1iu 

3. Losartan (Cozaar®) 1'lf?JU1V1 

50 i.JO.Jiu 

® 1~ 4. Telmisartan (Micardis ) u 

tJU1V1 20-so i.Jn.1i'u 

Nisamanee Satyapan 

® 1" 5. Valsartan (Diovan ) 'lf'l.IU1V1 

so i.Jn.11'u 

" .d .. J 
tl 1 L \'4i.JU1~U tl'3'll U1 V1 ~ a'Vl O'l1 )Jfl 

" ' 
• " QI .idrtll QI 1 ' ~I .J LL u::u1 LLa1vi11lJV1ULrttiV1ma V1a'3 m uu 'YI 

wti1~ 1'H't'lf~1"nu thaizides LLo1mru~~r 
" 
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