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Abstract 

Assessment of hypertension includes history taking, physical examination and 
laboratory investigation to verify the disease, staging the severity and duration of the disease 
and assess the risks and complications. JNC-7 recently classified the hypertension stages into 
normal (<120 I and <80 mm.Hg), prehypertension (120-139 /or 80-89 mm.Hg), hypertension 
stage I ( 140-159 I or 90-99 mm.Hg) and stage II (?. 160 I or ?. I 00 mm.Hg). Management of 
hypertension includes life style modification and taking antihypertensive agents. 
Hypertensive patients with no complication should control the blood pressure below 140/90 
mm.Hg. Those who have the kidney disease or diabetes mellitus shoud have the blood 
pressure below 130/80 mm.Hg. JNC-7 has recommended proper antihypertensive agents for 
compelling indications such as heart failure, post-myocardial infarction, high risk of coronary 
artery disease, diabetes, chronic kindey disease and prevention of recurrent stroke. 

First choice antihypertensive agents are diuretics, beta blockers, angiotensin converting 
enzyme inhibitors, angiotensin receptor blockers, and calcium channel blockers. Others are 
second choice antihypertensive drugs include alpha-I blockers, central alpha-2 agonists or 
centrally acting drugs, adrenergic neuron blockers, and direct vasodilators. First choice 
antihypertensive agents can be used alone or in combination but other antihypertensive drugs 
are used as adjunct. Indications, adverse effects, mechanism or mode of actions of the 
antihypertensive agents are mentioned in details in this article. 
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'JI'!. Iii'>. 'W'Vt .flfl. U'Jl L!J'YlU ll'JVNll° 

m f'J'iin imJit'i nm Fl ru~ w ff it m ff !iJ { um'i n 111 i/11 uil !ii~ 

'U'YlfllYlfiB 

m1\J1,Lilu wihs m1lJiii'u Loil lil<N il'l1i1tl1"a'v1L vl a 111'vmui1 wihuii m1 lJvlu failmM'J~1 vmu 
'U 'U • .. ... 

mllJ1ULL 11LL0"1"11"nmmu~a1m1L \'Ju hFJ m1uu'l~m~111Lrn"m'"Lm1n'll'au m1\J1,Lilum"li1111111 

nwii'nu1"1~ fl111i111'l~11fllli fl111i111'ln11MB,UfjU~fll1 LLO,~U 1 ~~1&w JNC-7 (2003) 1vi'LLU1 

1"iii'um1lJ1ii'ufail\ll~11m.i ~a \Jn~ (<120 / Wo• <80 1JlJ.U1an), prehypertension (120-139 / 11'la 

80-89 IJIJ.U1B'11), hypertension stage I (140-159 I 11'la 90-99 IJIJ.U1BYI) LLO" stage II(~ 160 I 

11'la ~ 1 oo IJlJ. tl1an) m1-l'nmu1rnauvi'111m1u-luium1vi1Liluili\llLLom111ilmolilm11Jiii'u toil iii w • 
u111~hiiim1"LL"mn'll'aum1mUF11J111'm11Jiii'ufai11i1 < 140/90 IJ1J.tl1an WU11J'1111JvlULoil\llo1~m1FI ' . . 
1\ll11'imrnm1u~11Jvi'111m1mu111Jl11'm11Jiii'ufai11i1 < 130/80 1J1J.u1an JNC-7 1vi'LLu"!l1m~rnm" 
nuwu111~iii1'11'1111 l Ul'fl11U hFI 1\llL~a-j, WU11J~l~IJ1~B LWl'floillilli'iulil LFI 11m'ia1 !LO,WU11Jml1mh1J 

'U ... 'I.I 'II 

Lil'ai1'1l'llill1J 11'lffi'.Ja,num1Lnlil stroke J1 

m-l'm,nm11Jiii'u toil\ll~1iluiii'rnL1n~il111J l'll'L~1JvJum1-l'mn Mwi diuretics, beta blockers, 

angiotensin converting enzyme inhibitors, angiotensin receptor blockers, Llf~::: calcium channel blockers 

miluiii'ma11vi'LLri alpha- I blockers, central alpha-2 agonists 11'la centrally acting drugs, adrenergic 

neuron blockers !LO" direct vasodilators miluiii'rnLWlllm1~l!l1vii1'1\ll11Ja1w111'la1il~1lJnu (L~avla1m1 
.¥ -' • • ·" • 4 1" • 1· d 1·4 . • d ·' ' ' • NolJlnitu) ~iumauii1U1Mu'l<pmu111J itua1101LL0"1Jn mvrn mnlilNoit111mmau u1"<1Jitu No~11 

Li-i111 m1aanqn~~a1mLL~o•nlimrn"mm1iii'1 l unlilJ Mnli111111i111o"La1Jlil 1 uunm11J 
' ' 
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umh 

L '11rl\'ltjj1 flU i11 ~lii ilUiil Ol'lWLillil l 'lfllJlO Oll 

f1ui11m1 Lrn•iiLL m 1 UlJ1mmn11flui1T1m • 
fllllJ.i'U loW\iliNYil 1 li'L~ilU\Hlillil Lll illilLifomu . . 
LLad1lJflUU\l~l'lgU t'liu 1111"1ml'u1maillil\!1 

Vll 1 li'mrnlil Lail\il LL~1lJlf10llU niil fl1llJl'i'u laW\il 

-" .J 1 _y • .J " • .J ~ \!1LU U\'IU1 U\'lall'Ju'il\lUL<ll'l1~lfl!)!l'IL'l1lJ 

morbidity LLO• mortality '1Ji11 hfl1rnul111\lLLa• 

\'laillilLllillil ( m1111~ 1) hfllH!illilLllillilo1Ji11 

hfl\'lailmLllilm lm hfl\'laillilLlli1lilibuua1u Lrn• 

f1l'llil1lilLfll'J\'111'1'1Jil1L 'liil!Jl fl1llJL~l'l1'1Ji11 hfl 
·1 ... ...:J'..i .... 

'l•UU\11 'ilLLa•\'la illilLa illil L '111J'IJIJLIJilfl1llJlilU 

1ai1m\J1n11 115115 1J1J. u1il'n ~1fl111J.i'u 
1awm\!11J1m Yh 1l1ln~1Lvl1Jfl11m~u11 um1Lillil 

hfl'lli111•uul11 hLrnnrnvlilLllilm LLa•v-i'mn ih 
\'llJ11'1li11lilLfll'l\'111'11J1nll'hifu (lill'l11~ 2) 

ni 1 a lil m11J .Ju 1a i1Iii1 ;!' L,., IJl•ilmLa" 

L V1u1wv 1iH1••~1um1ulJuiil.J1u'iuwq iil0111J 

Lrn•'liim1~1Liluii'lm Lrn•11'1"lil m11'1l'mila11 

~nmil1 LLa•m m•illJ il11J1'lUUi11 num'lLOlil 

.1mrnl'l1n'll'vu lc;J Lriu 011J11ualileiuiilm1ru'11fl 

~ 1 • \'lailliltaillilil1Ji11 (stroke) lil 35-40%, am 

• .f • 1 0 1111rna1mumn 'illilll'I 20-25%, amm1Lnm 

11'1 h11u Mmnn11 50% Lrn•alilElil'l1lil11'1 

u1•1J111J 1 1 u 1 O L~ilalilfl11lJl'i'u systolic 

u1•1J1ru 12 lJIJ.U'lill'I mailmm1Zmn 10 tJ 
r1' U1 l'I fl11lJmu1aw lil il1~ IJ1'11ULL '11\'11Jtl'u . . 

U'l•IJ111J 9 5% Li'lULLUUU'iilJlliji'ifl hl!'J'j1U 
~ . 

alL\l\il BOU'l•lJlllJ 5% Li'llJLLUUl'liill'lllij Ol'l . . . 
'lil'ilii'u 11flm11J.i'u 1awma1 illr1'um1'1l'ntl1•-i'iil • 

' ~ ,., ... "'"" d 
lil'l1'il'l11f1ll'ILLa•lil'l1'il\'111\'lrN u{]U\ilf1l'l L '11fl\'11 

.I ,J • • l " u'l•Llll'ILLa•illL\'l\il\'IUO\ilil1 fl111JlilU a\llilil1 . . . 
u1• Llll'll'liil 1'111ijm1J11u'im-nmu lc;i' ~1-l'm-n m1 . . 
num1 m1l'llil1 hfl a1um11J.i'u lattlil\!1UJiiJIJij 

"1' • ~ ' d 'IM IJ!'J'j1Ull1L\'llil f1l'l'ln'tfllJ\llillJ1\'llJ11'JL'l1fla\il . . . 
"1" • .J-fl 11 IJ lil u a \'I ~JLLa" a flil11" LL !'J 'j f1 '11 ii u !'! L f1 lil \ll f1 

m11J.i'u lattlilll1 L il1\'11J11'11 um1avim11J.i'u • 
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mn1~~ 1 U'il~UL~l'l~'IJil1hfli1'1hLrn•llailmLiiilm 

fl11lJ.i'tJ laWlillM • 
hfla1u (BM! ~ 30 )* 

.J 
01 'lllU U 'l'1'l . . 
.1111.l'llll'u 1 uLllvviilliluniil 

cholesterol, triglycerides lml'lvlilll~, • . 
HDL-cholesterol ~1 

LUl\'11llJ 

f1l'l'IJ1 lil 011 ii ii n ri1 a~ mu 

Microalbuminuria 

!l"lv GFR** < 60 1Ja.1mi1 

ill~IJln ('1111'1 > 55 u, \'ltjj~ > 65 u) 
~.I •- 1 • .J ~I l • 1 lJu'l•11ill!flfla lJfl'li1Ufl'l1!'1LuU 'lfl\'11 'ii 

... G ' .,J 
tLa•\'la illilLaillil L 11 m1!'lm1 

('1111'1 , 55 u, ,,,tjj~ , 65 u) 
* BM.I= li'THi1noi'1(nn.)1A11iJa'l(UJ~~)anfhit'lat1'l 
** GFR = glomerular filtration rate 

11'1'!'1 

11'11\ll1'i11li1~'11'11'1llil, angina pectoris, 

coronary artery disease, myocardial 

infarction, acute coronary syndrome, 

1111.111'1 

illJiiM 

Transient ischemic attack 

Stroke 

~ 

\'la~lilrnillil 

hfl\'la illil Lil ilma1uu alu 

Retinopathy 

1ai1m\J1 lvimt11 ui·fo~1n11 140190 1JlJ. tl1i1!1 

1htlu1u li.iii1111•LL !'J'jO'll'ilu lLa"lil1Wl1UljlJ 1 Ii' 
~1n11 130/80 1J1J.U'lil!'I rl'1tlu1uii11flllilun 
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w~a-:rn'im mm11J ( LLw116m,Y11J~' LU111muli~ 
<12517 5 m-L tl1a11 rl'1:i11tl1&ii11 i1ilam1•mn 

ni1 1 n'i'1J11'i1) m1Y11U\'!1JY111m1'i11ai1wl1111ii' 

r.Jaiii~af! ll''ihulii'a' 11ii'-lum1m•lii'i1111n1•iiia-, . . 
'ia{i11i1m1~'il•mu111Jm11Jli'ii11ai1w 1111.i'wllJ 

LU111mulii'1u 

'jilll "' LLo•'l•U• l10li111J'!I !l1 nl'llOfl hfl 1'111U 

U'il~m~m m1ui1i:im1•LL111mfoi111'iaal'm• 

LU111mmll1viLllu111u11'ia hi mntl'au11'ia1i1 

m1'ilwu M~a' hY1m11Jli'ii11ai1vilJ'11iiiw;i:iJ nii1 

hf! 1wLta-l1, 11Y111aaviLl'iavi 1w, hA.ialJ 

1'YJ'1Btl~, parathyroid, coarctation tlt:J{J aorta, 

pheochromocytoma, primary aldosteronism, 

sleep apnea, Cushing syndrome l1~B"OJ10tll 

Llli1iii'i1 

m1tl1•Lili1m•l'111viunwil'ntl1•1iii m1 

m1'i1~11mu m1w11'ilm,~a,tll]u&im1 LLa• 
d .J' ~I • .I •4 !JIJ 1 mrnulJ m1•1rnu1•1wm1A'l!JUAq1J 
.I •4 • ' 4 .J ~I ~ u1•1wm11JVJIJ •o1'1W\!' llo•1•U•l1"11'1lulJ1'11!l 

fi1L ui1 hAif tl1•1iiiif'il~m~m a1u1•L tl1111J1u 

~li11viL1iumu Lm•111m1m1Aailn~&m~'mli1u 
m1-lmrnLa•m~LAU 11ii'-lu tl1•1'iiici1uli'i1 &,AIJ 

~1Lnvitia1J wq&im1mLa•'l1im1~1Lili1ii'lw LLO• 
d -'1 vd ~ , • ' mai1111 ll'1!,!ll'il1Jr.Jo\1l amLLarn111nm •1A 

• l 4 ~ .I •4 .J .J l'l111JVJIJ o1'1W\J' 111Jmu1•1Vl1llnl1!JIJ 1 l'l!ll'il 

1'111~1111umL11w'!la1m11Jli'ii11ai1vi•M . . 
nl1\1l11'i1~11nlUA11A1!JUA'!IJli,1hm:rn 

li\'1, AlllJ\!'• body mass index (BM!), vital 

signs, 1•uu'i111'ilLLo•1'1o!JVllll!lvi, 1•uum1 

muh, 1wLm•1•uuliurl1uifaa11•, 1•uu 

tl1•ifl1'1, 11aaviLliavici1i1tla1mii1 bruits, m1'il 

Gia1J 1mauvi', ll'a1, LL'!llJ'!ll Llli11ii'i1 

Pramote Teerapong 

vi 11'iiviA111Jli11 vi La um U'!l eM al' u1• L u1 . . 
111J1u hfori w1 'i\'1 h 1w a1Ja' 11aaviLliavici1i1 

tla1t1 V1"11'1 optic fundi i1ij arteriolar 

narrowing, arteriovenous nicking, retinal 

hemorrhages, exudates, infarcts, papilledema 

11'ia hi, \1J'j1'iJ1.UU'i11 h11o!J\1JLa!J\1JLLO•'l•UU 

nl11'11U h l{Jlli:i ventricular hypertrophy, 

precordial heave, murmurs, arrhythmia, third 

LLo• fourth heart sounds, Li'immu h~wtlniiiLilJ 

rale 11'ia hi, w11'i111aaviLliavici1mJa1u LilJ 

aortic, femoral l1~B abdominal bruits, VltiBVl 

Laavi~1Yi'!lmu, iiw'il1LL'!l1J'!l1 Lmrn11m1J Vl~1'il 

tln&i11'ia 1ij, \1l11'il 1wi11w11'iai:i renal artery 

stenosis (li'Wi1 abdominal systolic-diastolic 

bruit) 11'ia lij, Vl11~1llnl1lLi'IVl''!l!l1 Cushing 's 
' v ... .d .., v 

syndrome Lll'IJ 11mna1J 1J1'11J!ln1111a" 11a,01u 

'!llJVln 1 i1~11tj)' 11'iai:i111J1VJLA'll (hirsutism) 

Lli'Wvi'W 
n11Vl11'il1'11' ~ !J'tijJui;i n11A111'11 fi !JIJ 

L~IJ 1im~-lmn llii'LLri m1vi11'i11•mun~ 1Aa, 

creatinine (1il'vhmru GFR 11ii'), LlAmiim-J, 1tl­

LL\1li'!L iiulJ 1 i1tli !JV!, l{j'l•vlU 1 llll'1J.i1" 11 ma !J VI 

m\',avi111m1 9-12 l!IJ, 11ii'LLfi HDL-

cholesterol, LDL-cholesterol, triglycerides, 

Gl"l1°" CBC, hematocrit, EKG, urinalysis, urine 

albumin LUIJ!il'IJ 011~\ilu 1ULL\1ll'1LiislJ1mliavi~l 
!J l 'ii LL a VI n' 1 A 11 lJ vi' IJ 1 a i1 \)} ~ 1 L ii VI 'ii 1 n 

mineralocorticoid rl'1if<m11di1tl1&ii1 dlwLliavi 

lLVl,LLi'l• casts !ll'illLi'lVl"llilhA 1vi Oli'l"'fa hA 

"llfl~ renovascular fll"CJJ"l1"<\l plas1na renin 

activity, renal artery angiography lll'Wvi'W 01 
a~a'EJ pheochromocytoma Bl"<\ICJITJ"'il plasma 

norepinephrine, urine metanephrine Lll'Wvi'W 01 
a~a'EJ primary aldosteronism B1"<\IVl'l1°" plasma 

Llfi!! urine aldosterone ttluviu 
m11'vil'i1m1lJvl1Jlai1wlii'1s sphygmo-

"" 1"'"' d • 1· manometer lWil 1'lb"1Al'Yl~n\1l!l1A11 ll'!llJlVl 

cuff ~L1'11J1•i'l1Jllu~U1U ~U1U him1~lJnlLLvJ 
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11'laauu11~mv11J 30 mi'hiamn\ll11\IV1111Jlil1J • • 
lali\11 111il'u11'Jii'1wnaci11tl'av 5 mYiumn1~~ • 

~ ~1 "'.J ,t: IV J:: 1"\lJU\11 \I '1111\lll'ILt'IJIJ'tN 2 1511 Lta"Ul11'111 

l\lJ 1 'W 'Yll IJ BIJ Lt a di IJ vl 11'! U 1 '11 al'Ji1iJ fll11!1Vl 

t!'i1J1\ll1taavi (volume depletion) ~1tiivi 
postural 'Vl~B orthostatic hypotension 1vl'~1tl ~ 

l11rJL'U1Vl1l'W, autonomic dysfunction, LL~~vr • 
·'' " 1 • u1E.l~~B1~ OVl11~'Vl1U postural hypotension (11 

~tbl'J~1al\! (>50-60 U) tll'W isolated systolic 

1 IV' d "" ... 
hypertension viuav t'Wo1\ll0\1aavirna\lJIJl'l111J 

d .,, ""' ' .., .J tt1!1m1J1mta"l'!V!l1!,!1J1Jal'Ja1 m1mal'!\11nm1 
"' 1 IV J:: <V I Q.I J:: <>I IV 

1viam11Jal'J 2 1'111 (1vi1111n1Jm1a" 2 'Wl'YJ m 

~h~1iii'l>i11nmii1J 5 lJ1J.tl1a1'1 ma11'vii1~n) 
tna\ll11\lwui1ilm1lJlil1Jtali\ll<Ml'IZ1tt1n m1 • 

<>' <>I I ., .t: I "' .t: 
1JV11J1\ll11'ilanam''Wal'J 1-2 1'11' 1111n1Jl'l11a" 
.I ~.I ' .,J ~ ~ ' !'I ~ u1"lJ1ru 1-2 <lu\lJ111 tWfll'JIJl'J'W1ltu'Wi'l1llJ\lJIJ 

fali\ll~'LL'J.ilJalJ 
111~'1 d IV d o' 0 

rju11'!Ul'i'llJ\ll'Wl\ll'WtlJalJ1Wutt Wl'll'J m 

1 i m11'vim1lJlil1J Lali\111.i'l'i1~'ni1~1'111\l"t 1'J1J 

(white-coat hypertension) ttnlvlvl11'!01111f if • 
tl11'J t mhii'1vil'l11lJ1il1J tali\ll~u11J~,if u11'Jc.la1J • 
fl!lll'llJlnni1 ~U11'!Ul11'11Jilm1lJ1il1J tali\llttni' 

~IJ 1 a1111J 1 1'W 11'lmttl1~1J1mtvia"11J 11'la 

il1"uu ti 1"<111'1a\11t1Ji1'&ivi1111J 1111'l ail vitln&i 

11'la 1vi''l'um 1i.it111Jl""" rii1J1l'WlV11J1n 1 tl11'la 

tl'al'! 1 ti 11'la15ilvim 1i.it111J1""" 11'larn,i'l1J\llau 

<l'W "'vi am 1J1 n ni1tl n&i11'l a 1vi' m1J1mii'W~lt1'J 1J 

vi111f m11Jiil1J tali\ll~1ni1~.i'a1m1 11'la~u11'J 
u1,fl1JV1aua1Ja,vial'J1tl'auni1tln&i11'la~avial'!1 
vh 11ftn\lll'l111Jlil1J tali\llavia' 1i.itwl'!1wa il'u11'J • 
t mhii'm11vi''l'u 0111 vi m1lJlil1J tali \11\lla avi 2 4 

1l :: 111 .,: "' "' t ~4.; 151J. t 1Jfl>,Vl>l1 Vl11'Jti'11fl11Vlfl\ll IJIJVll'IWOWl 

&ivilil11t11!ii' (24 hr. ambulatory BP monitoring, 

ABPM) ~'tln&i1il'1J1n11Jm1i~l'J m11vittUU 
.J' 11VI IV 11' 1l 4 .,) 

ABPM 'W'il" vim~n\lla,nuf111m IJ'il11lJln1'1 

qvi trn"alJw1Jti'num1~~u11'Jilal'm"til1111J11'J 
!l11vi tRl'!l111'!1Jln ni11'1111J iil'W tali \11~1vi1iii''il1n 1 'W 

l'lailn11'lah,wmrna ABPM ~111f!'i11'111lJ1il1J 
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tali\11~1 tta"vi111f11lim~mli'ailviwmvi~m'iltnvi 
.l' ~t4 d ' 'IJIJ\110il11"fi1llJ\lJIJ a11 \11 ~1 tlJ BIJlWutt Wl'll'J, 

m11Jii11Jlali\llttn-i,~1Ja' 11'laa,t1l1Jwn 1 11'la • 
t tl~l'!mt ti a'\1101"uutl1"m1'la\lJ foi1'&i 11'la'il1n 

<llt11\llg1J 11'la 1i.im1umt11\ll, 1'1111J1il1Jlali\ll~1 . . 
,.;. 1"' ""' ,.Jv m11'1\lla,m1\11nm1 151'!1 111a~1m11'1\lla1m1 

'il1nm1~am tll'Wm'W tln&il'i1m11Jii11Jtali\ll~l'vi 
\llOUl'Wltll"\110 ABPM i1'n~1ni11'i1~1vi 111i''ill0 

.. "'4 ... ' d ttwl'lu111awmrna Ulfll'llru"\ll'W >135/85 IJIJ. 

tl1al'J tta"!'i1'1Jru"m!u > 12017 5 IJIJ. tl1al'J i1'n 

~vii1ilm11Jii11J tali\1101 nTi1vim11J11i'1J1ali \11~ • 
u1mh 11f il'u11'Ja"mn 1vitna h~1iii' vi1l11'il'u1u . . 
m1u!'i1m11Jii11Jtail\ll'lla1\ll1J tta"m1um1\llau 

a1Ja1vial'J1fo1:11 m11'\ll~u11J~11hl'lvi1l1f~u11'J;j' 
am1"m11Jii11J tail \ll'IJ a1 \ll'Wt a1 l'll'ma~1t<11Ja 
ttad11Jilanuttwl'll'll 1Jnwi'n1:11&i ttvitt wl'll'fl1i'a1 

aa1J 111'1vi 1vi'l'i1~~n.i'a1\1~1 1 !'i11'1111Jlil1J lail\11 

\110 ABPM i'i'-lvi111fm1ui1m1lJlail\ll~1tfl\lJ~ 
'1i11na11vi 1 mtvia"1'W ?'\\lit 1'J1Javi<i1m vi1 h'lla1 

11J m1lJ11i'1Javia1tvi1 h11J'li1111au (~1tln&iavi 
a1tl1"1J1ru 10-20o/o th 1i.iavillai1ilf111m~l'!1 
vi a 011 tn vi1111" tt mn'll' a 1Jm111'1 h tta"11aavi 

taavitvi1J~1J) tta"m11Jlil1Jilm1m1Jtt11 tvim11J • 
tvi1 h ""ilt>Javiam1!l11vital'J1111'!'1Ja1a1m"t il1 

m11Jii11J tail\llttil'1 tnvit>Ja1J1ntl'amt!'i1111J tta" 

miltl1dll'lllmw&it wu1 lvi 

' ' .,, d YI "' fl ru"n»IJ nl'fi11Jtt 111151\lJ t w a011u a'n'W 

aul'i1J tl1"til1J tta"fo1:11hl'll'l111Jm1Jlail\ll~1 

'Ila' a11-i'jj atlJ~m 1vi'.1'1 tnru'li'm1Lt u' m11J11J 

tt11'1Ja11'1111Jii11Jlail\lla,tnm~11 ii't'foni1 The • 
.; .J ' 

JNC 7 Report (2003) (\11111'1'1 3) 'IM\1111\110 . 
tnru'li'L~lJ't11 JNC VI (1997) tta" WHO-ISH 

(1999) 
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Systolic BP 

(!J!J.th<l'l'I) 

Diastolic BP --------.--.--~ .. -~'"""· ----
rnnl-l'u m1·:mi,i1m11m LIJ m 1mrrn 

(!J!J.\hfl'l'I) 
wq~m11J 

l'l1l1Ji11'1Jtifl~ 

Prehypertension 

Hypertension 

Stage 1 

Hypertension 

Stage 2 

< 120 LLa• < 80 

120-139 11'ia 80-89 

140-159 11'ia 90-99 

~ 160 

+ 

+ Thiazide diuretic 

(m'llll' ACE!, 

ARB,BB,CCB 

11'ia~11Jn1J) 

+ 11l'm 2 Vl1 fie 

Di+ ACE!, 

ARB, BB 11'ia 

CCB 

1'1i'm 

1. .J 0 

!f Ul '11LLIJ•1Jl 
.J 

(1'1111~'11 4) 
~ d 

LLa•/'111ClU1fllJ 

0111J1'1111J~1tllu 

1. .J 0 

!fU1'11Ll1J•IJl 
.J 

( 1'1111~'11 4) 
~ d 

llll•/'111flU1fl1J 

0111Jm11J~1 t ll1J 

Di =diuretic, ACEI = angiotensin-converting enzyme inhibitor, ARB = angiotensin receptor blocker, 

BB = beta blocker, CCB = calcium channel blocker 

.... " .r ""1 ~ 
'ttll~fllll!J L 1J fl'l11 'll'l111'llfl fl11'1fll'I La fll'I 

(Post-myocardial infarction) 

iil'l111JL~11~ira~ h1'111aa\iltaa\il 11'1 hm'i~~ 
l \Jl'l1111J 

hl'l11'1L{a.j~ 
U<l~rl!Jfl11Liil'I stroke .J'1 

Di, BB, ACE!, ARB, AA 

BB, ACE!, AA 

Di, BB, ACE!, CCB 

Di, BB, ACE!, ARB, CCB 

ACE!, ARB 

Di, ACE! 

* Di = diuretic, ACEI = angiotensin-converting enzyme inhibitor, ARB = angiotensin-receptor blocker, 

BB = beta blocker, CCB =calcium channel blocker, AA = aldosterone antagonist 

'll'lii~ '11 IJ111'1f s~ m1fo1'111'l111Ji11'1J fail l'll'M • • • 
~ ·1~ . .J 
l'l a m1a \ii 1'111 IJl'l1J a 11 l'ILLa •lll'll111 rn mn'1ffl!J'l1 

Lnl'l'll nm11Ji11'1J lail01 i11 11'1muw1•aEi1~~~ al'I • 

(mortality) 'llfll111•ll mfl'li'fl1J'l11,1•1JU'111 l'l 

llll•'l1llfl\i1La<l\il LLa•'l'll' 11'1 fl11ll\ill'l111Ji11'1J 

1ail01m•'l'i11~~111m1tli'uwq~n111JLta•'iiim1 

~ll il1Jil'il'I ( al!J110lll'll'l111Ji11'1J systolic 1~ 2-

20 1J1J.tl1a'1111"ia1J1nni1 al'lm1m~11,hl'I 
1•1JU'1111 'JLLa•'l1ll fll'I La Cl\il llll•'l'il 1 t1'tl1•ll'l11ir-Ja 
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11a-:im1 Hmalil\il11!Jvlu faillil&illu) 111i'LLri m1 

a\iJLA!J (Lnlia), a\il81'H11LLU'ltm"111iJmL1iiLYi!J 

mm11vhua{ niu ~n m11iJ Lllui?i'u a1i1tl1m:rn 
d d .,, .. 

LW!Jm1aanma-:im11 alilfll>lil!Joana~amm" 

m1ijutp1~ ti1m11Jvl1J faillilil'-:ia\il hi111i'linm il1 

"Hm11ilia <140190 1J1J.1.haVJ (ti1~u111iihlil11il 

"H'lmmm1u~1!Ji?i'111 <130/SO !J!J.1.ha'Yl) hi' 
W\l11ru1L~1J m1 Wmalilml!Jvl!J tail liloM NU111 . . 

•t.,. ... " .. 'I ,J,,.,., 1'111!Jlil!J a'ttlilij~ stage 1 'tt18 2 Lla"(!u111'Yl!J'1J8 

ti-:iii'm1lll'mlu1111•m1!JL~mij-:i (m111-:i~ 4) 

Lrla Mm11\li'lil1iuirui1L Uu\il11!Jv\'u 1ailm11-:i 1,.r • 
W\l11ru1 m> l ll'm~1 IJ nu rn1u fowq &in »!J Lm" 

'llim11ii1L iluii'llil NiJ111~iim1!Jv\'u 1aillil11-:i . . 
L wu-:i L~nil' a11m•111m1umul'!!J\il111Jv\'1J lailm 

M1i11mil1"tt1J111"1111mtV111-:i 1 lii'1 ttlii~u111~ii 
1'111 IJ !ii'IJ faillil11'111JLL 1~'tt'j 8hJ1111J11 U\ll1U\illJ . ' ' 
m1!Jv\'ulail1i1111i'lil1miJ1"tt1J111"1111mLwm 1 lii'1 

"H'lailm1!Jvl1J lailmij-:ini1L iJ1'tt1J1mnu 2011 o 

1J1J.1ha'Yl m1J.ia-:i1ll'm 2 lii'1"H'lamnni11um1 

mu\il1Jm11J"11J tail Iii 1 "H111i'lil1m iJ1'tt1J111 trn• 
' 

m\l.i'a-:it~1Jnwi'm;i.1111111 2 lii'1i.i-:i••wmV111-:i 

un&iulil1,.rmwULLW'YJSL~81Ja• 1 \il~'I LLliiti1iJ 

m11Jv\'u1aillilij1 stage 2 "H'laii1111rnmnll'au 

11a1 t w1m11Jlii'u lai11i1111~11J.i111m1il'1i1tia11llu • 
trl amu I'! 1J m11J v\'u tail Iii ij11.imi11111J11uu\il1J1 

WULLWV111'1"1'1Jn 3 L~8u'tt'l81J11Jni1 LLliitllLUIJ 

Lmm1u iii11h1111 "H'lailm1•LLmnll'au1hl'i'qJ 
d ~ ~1 . .,j • • .¥ • • 1·' au "tt1a1J 1\il111Ja1J m1ulilua1111u 11il>•liltJ u 

,,. ~I ~ LLlil11L'111JIJLLa• creatinine ua• 1-2 \il11 LLa• 
• ·' Q .Q d d • "' lil11\J'Yl11'tt a1 u!)l.J Iii n11VJL n11111a1Lu1J1•11• 1 

Lm" 111'm1-lmnt 1\il~11J'tt'lam1•L~11111-:i11a111\il • 

ll'au ari11il'a11m1\il1Uij1J111'm11Jv\'1Jlailm~1 
' .I d • 1 • 011 140/90 IJIJ. u1S'Yl •111m 'tt1l11J11ualilfl11 

Lnlilm1•LL m ml' a 1JV111 >•uui111 • Lta•Ma a Iii 

Laa\il NU111m11J<iiu1aillil111U1•L.fl'Yl isolated . . 
. d • 1 " systolic hypertens10n •111wuua11 IJ\il!Jij181!jn 

Lli!Jrl!J m1mU\illJl'l1l1Jlii'1J systolic 111'ari1-:i 
' 
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il'a11~1ni1 140 1J1J.u1aVJ ~u1mbu1mytda 
\il1U\illJ\il111Jlii'IJ systolic 111i'lil11JLU1'ttlJ111LL'11 

' 
\il111Jvl!J diastolic • .t.rm1mil1ll1J111\il11J 1 uii1111 

111\il1uI'!1J\il11 !J Iii' u ta i1 m~1 if VJ11 \il li il mh l'i'!)J 

M 11111n ti 1J 1"1-lu m>W11'ilu LLa1i11111J11ua1i11111• ' . 
tm1nll'a1J\l1n h\ilm11J"11J laillilij'I 11ii'ttri Diu-

retic (Di) ntjlJ thiazide, beta blocker (BB), 

Angiotensin-converting enzyme inhibitor 

(ACE!), angiotensin-receptor blocker (ARB), 

LLa• calcium channel blocker ( CCB) 

NU1!1 h\ilm11Jvl!J lai1m111 stage 1 ri11J . . 
1m\)111m1uHmiTul1111111rntj1J thiazide LLlii 

Q, d I <OI 

81\!W\l11!111111SIJL1JIJ ACE!, ARB, CCB 'tt18 

W\l11ru1m11li'm"H 111111ii'1~11Jn1J 

taillilil'-:ialil hH.i'lil1m iJ1'tt1J111 

rl'1m11J!ii'1J 

w'il11ru1ufo 

'1J1J11i1m,.,'lmvi1J11illilm~mll'11uan "tt'lau'lni;1 

~L ~111ll1!lJL vla mul'! IJ\il111Jvl!J lailm 1 "H1"1 lil11J 

L U1'ttlJ111 

NU111m11J!ii'1Jfoilm111 stage 2 ri11J1'ttnl . . "" 
1J11J11uw\l11ru11ll'm 2 1JU1i1~11Jrl!J un&illl'm 

• • d 
111JOl.J!J181J thiazide 

~ .,j • 
ACE!, ARB, CCB ma BB LIJ81\l10111'1JU 

ii 111111" 1111J11uL1l'i1JtJ1• a VJ 1i m111 a-:i ma Iii \il111J 

liiulai11i1mi1J~u NU111ri11J l 'ttn:1111J11U\il11.J\illJ 
q '\! ~1:.1 q 

M.1111111 2 1ii'1"tt'la1J1nni1 rl'1m11J<iiulailmil'1 

alilhiMm1miJ11'!1J111 W\l11ru1u-lu111J1lilm'tt'la 

L vilJllUlilm ~mii11 u an 'tt'lau'lni;1 ~L~111ll1!)J 
L vl amu\il1Jm11Jlii'1J laiim 1,.,1.i \illm il1"H1J111 

' ._., t • t Q d~ t;ju111 1\il\il111Jlil!J a'ttlilij1'YllJll11•LLmn 

iau Muri 1111"11\ili11ham"tta1, 1111•11111"tta1 
• .¥.1 ~ 11.¥ @11JLIJ8'tt1 \!111\illaolil, LU1'tt111J, WI \ilL18 

-l1, t~1111iiam1Lnlil h\ilMaalilti'ialil 1'1 hm'la-:i, • 
,.,'la.ia1m1u a1num1Lillil h\il"Haa1i1ti'ia1i11l1Ja-:i 

(stroke) .J'1 tt1J•li1m11ll'm~m1J1•1l1Jrl1.JNU111 • 
m11Jt:Jam10ni;1m1\illiiln ( 1i1111-:i~ 4) M'la 1i 

~ o ~I ~ ~ ~ 
111SIJ\il11J\il111J\l1 L u!Jmm 'ttlJ1•111J 1'11SW\l11!111 

lii111"tta1111ii'1~11J nu "H'lau-lu111J11i1111"H'l m vi 1J 
~ .,j •1nl"" ..,,. nl~ 'il,J 'ii 1JIJ\il!11am111 uan 'tt1ou1n1'11f;!Lll111!J1!)Jnl 

m11Jlii'u lai11i1il'1am 11J1"11i11m u1"H1J111 
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1• 1· • .. . ' 'lnillt'11\ll '11WULba" '111l11101'111'15lb'l1\ll b'1HJ <11'1 . . 
h1L~il-l',, hirnailV1Liiilvi 1VJ, primary aldo-

steronism, pheochromocytoma, Cushing 

syndrome, aortic coarctation, sleep apnea, 1'lfl 

. 1 '~ 1 ' 1· \'lillJ 1'1'lilBV1milw111 1'1'lill'IV1, m1 '1581 steroid 

L~il-l'' 11'lil 1111 liim ~u~iln!l111'l ila1Jw1J!i'nu 1 w1 

m11Jiilufai1VJ\j' LlJw;\u ~'iba~i1m11Jii11J 
1ai1\ll\j'il1nm11iim wi1,vi11'lm tl~uu hl1iim 

~u~hhh 1;\'Liivim11Jiilu1ai1vi\j' Lbl'lU m~i111a 
'11J1'1~1hid\vi1'111lJ iiJlJh i1\lJ\l'1vi"ttn' 

amphetamine, cocaine, sympathomimetics, 

ephedrine, decongestants, nonsteroidal anti­

inflammatory drugs (NSA!Ds), cyclooxygenase 

2 inhibitors, adrenal steroids, oral contra­

ceptives, erythropoietin, cyclosporine, tacro-
~1 • 

1imus, licorice Lu'U!Jl'U 

fl 1 'i W '1l'Hll1 fl 1 'i-$ fl1fl Gl 1 :wt.I ·;::~ Ul'l'I fl <i 3J • 

m1tlfow q &l n 11 lJ Lta "'i ~ m1 ~1 L ii uii'i \lJ 

!l1m 1ii~11Jnum11iim 1 Ul'lnmi1Jtl1"1J101 m . . 
m'1lilvit11m"nutl1"1J101m,mi1J ttllJ miiu • 
iJ5i111"trn"m CCB L'llm"nUl'l1J5,ma 1lrn"~ • • 
m Ul~ ti l" tJll'llil lJ H'11'l il 1111'1111iinutl1"1Jl01 

Ul'ntjlJttllJOU ttlu m ACE! tta" ARB li11J1ii 
"' ""':t .. ..i.J "" ' :t .. OU51'l'l\ll'l'l11.fl tta"5\ll11'15,5811\ll,1'111.fl tta" 

vi' "'wil11rn11;\'1ilUl'l ilum n H'nu5vi~i'mil'l!\I 
. ' 
WU~ 

ii1l°l!\I i!tl1,ih 

n. RU!NiJW l'lUil1a,mnni1 65 i'.lwu 
" ' • ~ • ' ~ ~ fl 1 ·~ ~ .. 11lJl'llllJV1U•811\ll\j'm 2/3 tta"LuU \lll'MlJIJ\lll'l 

5,ii',m11Jii11J systolic tta" diastolic, tta"5' . . 
tilWl"l'JlllJiilu systolic (isolated systolic 

hypertension) l'l111'11UljlJl'llllJiilu systolic 1;\' 

~lni1 140 lJlJ. i.hill'l fi'119111Jii11J tai1\llt~lJ 
tl'ln5,mnmilaviimn 1 li~1ni1 160 lJlJ. tl1ilVJ • 
OillJ l'JU\j'ill!jl'l11t~lJEl111Jll1Jl\ll~lriil!Jt W11" 

Pramote Teerapong 

bmilm, bmil volume depletion tta"11milm1 
• ~ .I .!~ 1 • ' BUEl''l"UUu'l"illl'l sympathetic Elll'JUEllJ \llltn 

miluil5511" hydrochlorothiazide illilt~1Jvi'1a 
lJlJl\ll 12.5 lJO. tta1~ill'I 1lvilJ\llllJl'JlllJ~lt lJlJ 
d'1a~l'l1UljlJrl11lJiiJ1J 111Wilill\J 1-H ACE! ~1lJ 

angina 

111 d'11115lb11V! 1~ ttllJ coarctation llil' aorta, 

pheochromocytoma, primary hyperaldostero­

nism, hl'l 1\llttl!J glomerulonephritis, renal 

·1 • artery stenosis, pyelonephritis, renal cysts fl 'VI 

.., d .J d . .., 1·· ll11W1'11l'l5lt'11\ll lJ~ll-lilfll\J\ll5lll1\ll \ll05llJl'lU . . 
1118\110Lll'll'l11lJiiJ1J1ai1m\j' a11Jrl111Jiilu 1ai1\ll 

~'tlJilllJil miiuilam1"ua" BB m1J11a h1~ 
~1" •. "1"'"'"" VJ' 1Jl(;Jntta"1U11J m ACE! n lJ •VJ' IJt\lJO 11'1 

fo1J1u trn"m1mt1mn\ll a11J5VJ~i'mil'ln•wuil • •• • 
iJ .., ,J.,. ::.: .,. ,J.,. .oil d 
\llil'1"1' 1ll'll'llJll11\ll,m1n l'll'VJ\llm111 am am 

t d il"1nvi' ll' Wmt ll u rnnmu 1um1fo111L11'J 

m11Jiilutai1\ll~' m ACE! !),;\'11Jh1u~jj 

bilateral renal artery stenosis LLGl~ unilateral 

stenosis 1ul'Ju~i11\lllll't~B1 m nifedipine 1ii 

1vi' r-rn 1ut~mtma'111m1ul'J111Jtla il\llnu 1 um1 

1ii1"a"m1 

l'J. !Jfi1:f!!i1:1iiJfi1:JJ'~R1'fi' 5\ll~~1iimtlJVJ 
l'l1Jn1 t u\ll mililr1111Jii11J tai1VJ5,~1J 1~ \i, 1'111 . . 

.,~fl •• .r 
\ll'l1\Jl'llllJ\lllJ<811\lltu1J'l"B" 1 mWU11\j,1JUl'l11 

ttl~uu 1 t111iin1t U\ll~1a'i1'l~1J l1\ll'iiff,m1n~i1 
m11JiiJuLai1\lJMm.\',mum1n 20 atl\lllif Ell . ' 
methyldopa, BB lla"m alpha/beta blocker 

(labetalol) tlllJm~tlail\lltlB LLmillili1Nali1' 

t?'iu,,J1,Mttri fetal heart rate ttl5amttla,, 

1"iiluna L\'155,~U ttarn11n L\lliil m vasodilator . . 
ntllum~tlaiJ\lltlEJOUl'll'lO m CCB Oill\Jt~iln 
HM tt@im ACE! lta" ARB t lllJm~lillJ 1iit~\ll 
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20 atl1il1'1f \'1~mll'W 

ilaauii'W 1 m1am1• • 
oJ "" .J' ""' GoJ 'l•lilUn'llilUWJ<MlJ'W LLa•Ul'll'l\Jl.JOl'lLLlJ'l(;lllJiJ'I . . 

"'"'nl""' d1'1J"'d d.J 
Laillil~lilunlil Ul\'1 mm hydralazine Ulil'W\'lll'JU 

ilm'l 1if1fa IV labetalol ~U1Uvlil'l'Wil'WWOU'W 

L&im Lrl1&ivwn:w1mi'illil Lrn•m'ilvl'a.:ihl';rnalil N • 
U11J~Lll'W eclampsia i'lailnwifn m1:wvi''Wlai11i1 

M LLa•ffitl1&i1J1'Wilam1• 'Wilfi'illfivlil'll'l1Ul'l!J . ' 

mnwiin 11fo1mu'l:wm1:wvi'1J1ai11i1m.:i11aalil 

Lllillillill LLa•Lrl1&i1i11i11:1J1nailliliJUl'l!JlnLLtl1 Lll'W 

il'mhllvl'a.:i hl'm1nAaillil 

il1A'cyii 5 naj:w m1Laan 1il'mw'il11ru1\11nql'l~ 
lJB.:im ~am1-lm,n m1:wl'11Jlliam m1ilm1• 

hA~'W~1:w m1:wtlaalilnu 111'11m Lll'Wvl''W m~ 
ti n&iii nii'lil Lu 'Wm B'W vi'rnL 1n Lrndlu:w 1 il'L~:Wvl'W 
Ol'lfo\on liji111il1lillW'l\'1~il~1!JrlUm~'W ( Ldil 

vlil'lnl'lU'l•ill'liimwLL'l'lil'W) 1vl'LLri Di, BB, 
' d .oi .,.. ~I 

ACE!, ARB, LLa• CCB mi:wmllail'illilLu'Wm 

el'WvlU'lil'I il'il'lU'W1il'tl'aua.:i 1vl'LLrl alpha-1 

blockers, central alpha-2 agonists 

centrally acting drugs, adrenergic neuron 

blockers, direct vasodilators Lllu!li'u 

~u1um~UilUlililUil'Wil.:i~\liam BB LLa• 

ACE! mnni1Nll1ua.:imu 1lfJ!•~Nu1mMmu 
'll " ~ 'll .. ~ 

lililUo'Wil'llliil Di, CCB, ACE! ~nil BB l'l'Ufi1 

liilill'ilo'Wil'llliil Di, CCB ~nil BB LLa• ACE! 
,J "' ..,. I 

llfJ!•l'lA'W~1m11iliJUo'Wil'llillilil BB LLa• ACE! 

1!1 BB Bl'i!Lvi:W'l•vlU triglycerides LLa•alil 

HDL-cholesterol Di 

triglycerides Lla• cholesterol m-lmn hl'll'l11!J 

vi''W 1ai11i1ih1ua•L iiulil~1.ha1J 1 'ilvi'.:iil' 

m'liuilaa11• (Diuretics) 

Lu 'W1llil1A(\j el'WvlU LL 'ln~ilu:w Lrn•ilu'l• 

lll'11imwalilm1:wvi''W 1a-i11il m1alil1'111:wvi''W 1ai11il 
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L~:w•1 n m101i1tl'lm lil'l La Blil11~awmm11trn•alil 
cardiac output Llil1Jalilm'll(Jlilm1'u 1m~mJ~'Yiil 11il 

Ul thiazide ae:inq'Vlt~ cortical thick 

ascending limb llil'I loop of Henle LLa• distal 

tubule fl1'Wvl'W li111,i'L vi:wm111'u L'IH~1lmLa•tl1 
m.:iilam1• Lda 1ii'm 1 tl'Wl'W ~alla.:ima1'W 1 my 
Lfilil'ill nm1a lil1'111:wv11'Wm'W Laa1i1ci1'Wtlmu m 

il~aolilm1:wvi''W 1ai11i1vl'1ulJ'Wllil~~1L wu.:i 12.5-

25 :wn. lliill'W\'1~ill'Wll'Wl'Wllil'I hydrochloro­

thiazide \'1~ilLYiurnri1 LL\lir.Ja1Jil'11ll\'11'1 meta-

"" """' .,, """ d bolic LLa•l'11'1!l1Ll'l!Jo!JW'WlrnUll'WllillJ1Mm L!Jil . . 
1l'Wllilmmnli'W~oil'1·ui'iu.:i\i.:imnli'W Lii'W 1•vi'u 

1t!Lllilol'll1l!J ll!Jm'Wl:iiU!J1'WLaillil~l 'l•vlU 

LLAm:iiu!J n'llil\)'ln (~.:ili1111'Lfilil gout lvl) 
n~ Ll'lo insulin LLa•'l•vlU 11lii'W (triglycerides, 

LDL-cholesterol) ~.:iil'W Lll'Wvl'W m1•1tiLLlilo 

L:iiu:w ( LLarn:wm m:ilu:w) 1maillilLLa•1 m'llmi'~1 
li1111'LfililW\ol'illn digitalis ~iuil'W LLa•L~u.:i\lia 
nl'l Lfilil\1'1 l'iJ lvl 'W fl lil~'l\'11•!Jlnil'W 1 'W ~~i:Ju1.-J'&j 
ventricular 11il11~mvl''Wfi lilt! nmll'lil ~u1u hl'll1'1 

l<Vt11tilL5fHil, 8til0l"Jl1i;t'3 insulin, insulin 
. . . ~ .r ' ""' "' sens1t1V1ty alila.:i, nmm'Wililil'Wll'l'lll'lillil•m1 

m thiazide 111'~a~1'W~~ilm1li1.:i11J1Jil'I11i1Wil 
LWU.:i (GFR>30 :1Ja.11J1Yi) 1'W~~11ilunw~il.:i 
mn (serum creatinine > 2.5 !JO./lila.) ilm'l 

o•o:w hL&iumrn•m1tl1 vl'a.:i 1ii'mliuilam1•~ 
' ' ' ""' .,( ;f, • LL'l'ln11L'li'W loop diuretic LLlilm:Wql'lno'W LLarn1 

111'Lfilil'l•vlULLl'laL:iiU!J 1 'Ulaillil~l lila;i 1m 1a\'i' 

fililtl nm Lla•ti'imlil'lla illilalila'! LUriJr.Ja \Ji il'l•vlU 

na ll'laLLa• lllii'W 1 mailli1Uil1lffll • 
loop diuretic 

.fd 
ililnq\'15\'1 thick 

ascending limb llil'I loop of Henle SU~'! Na-

K ~ 2Cl carrier system 

proximal LU.'!~ distal tubules ~1f.I r.Jl thiazide 

lluilam1"1vl'Na~1'W 1m~.:iil1~, l'l'WB1'W, l'l'Wfi1 
• v.J""~I"' .,. d ;f 

till, rj'Yla.Ju"Ja.Jllil"JLafltilLV'lU'lJ'U, plasma renin 

activity v11, NU11J isolated systolic • 
hypertension, LLa•a.:i alil nl'l\jqjla~ LL ~lll"!ll il'I 
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"'"" .t CJ (potassium-sparing) !l!lOq'Ylil8U81n111()1ilOau 

' ~ • '·' ~ d L'llblilammrn1~~ULuLLlila'l'll8:1J'YJ distal tubule 

lc:i1t1 spironolactone iJ'IJO{l aldosterone ~ 
aldosterone receptor tlfJ"'l distal tubule LLa:::: . ~ 
amiloride, triamterene EJtltl'l active transport 

mN hb~ambadtlbbiiii'lb;aa:1Jllila1il11~ distal 

tubule, cortical collecting tubule, ua:::: 
"' .t ,f 'V 

collecting duct tJUtl'lfll1litl'fl'l aldosterone 611tJ 

bb<I• arniloride a1•au&1 Na-K-ATPase m 
' ,:,,. .t' ' ~ ' 

Oij:IJ'tl!Jq'Yl5!l!l\l bblilbW:IJVJ<l~!lWl thrnzide, loop 

• ' - d diuretic LLa•malilA11:1JlillJ •<i'Yllil!l\l malilm1 

~iydfotuulilm;aa:IJ LLa•LL:1Jmm;aa:1J!ii1a aw1'h 

1 ir~•'1u LuLLlil<H;aa!J 1 m~alil~1ni1un&\ Llila 

bilWl•Bci11~11ui:JtJ1a l 1YI 1iiiUOW~!l1, b Ul\111\l, • 
~l11a~Mfom ACE! 'YJ"lll NSA!Ds 'YJ~!l tu 

LLlil<H;aamJlilb'lla 

Beta blockers 

"'<V :.: fJtlOf.lVlDEJ'UtJ..:] beta adrenergic receptor 

~!l11•UUtt1 hbba•'YJ<llllilb~lllil llilmilWl•llci11~1 

. h d. cardiac output ua::::af! reflex tac ycardia 'YILOlil 

-oa1ncnn~ii vasodilators alaVlnl'l'Yl&..:i renin ~ 
1 'II "" .,, VAii .J q "-' 

lillil18 •1rnm"OUl(!u18'Ylm•li1U renin ~1 m 

beta blockers uan•1nalilA11:1J'1utaiililLL'1°1a1 
CJ IJAll d""' .. .J' CJ 

L'Yla.Jl::::O'U~u1tl'Yl:l.J angina pectoris, nal)JL'WfJ'Yl1 

1•1il1m~o'f1mnau, i1'1h11a~ stable LLvii1'11J 

'YlalilmVfuVibw11"m"nlilsulil11a ma1Yiaa 1 <ilil • 
~\lllilmbba"'YJ~lilma1muni1 2 il'tllil11f ma1 

1.1 u1" La'llu1 u ~~ii a1m1.Yu•1 nm1ililno11a 

~ .I "1 d dd 'Yl1!l!lln11u11il'Yl1 !Jbnl\l al'YJ!l!lOq'Yl5'Yl beta-

1 receptor &\nil beta-2 receptor (cardio­

selective) 1tiurl atenolol, metoprolol, ace-
.fl gJ d 

butolol, bisoprolol, betaxolol bu\llil\l bW11•VJ<l'Yl 

1'111 il''Yla alilam•ci"'Yl" Blilba Blil'Ylli1'11il' aani1 \i1 
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beta-2 receptor Lli10'U (Lth.J carteolol, carve­

dilol, labetalol, nadolol, penbutolol, pindolol, 

propranolol, timolol) 1u~U18'YJBUi11il, COPD, 
~ ' ~ .J .I ' d bUl'Yl11\l 'Yl1!lL1Yl'Yl<l!llilballlilo1\lua18 bblilb:IJ!l 
.r .,( J!, 

~\lllilmmn~ual!lllnq'Yl5'Yl1 beta-lbbil" beta-2 
. d... .,(OJ J!, 

receptor (nonselect1ve) m'Yl!Jq'Yl58U81 alpha 

adrenergic receptor ~1t1Lti'U labetalol, carvedilol 

aVt peripheral vascular resistance ua:.:B1'0Jtlf.l'1 

m11>Ja~hJ1'11u1"mvlLm"'Ylaa{i]a:1J'YJ{i]'11ll1nm 
dd 

al'YJ:IJ intrinsic sympathomimetic activity (ISA) 

1.Jun pindolol, carteolol, acebutolol """ 

penbutolol m 1 u~\llli1~111foli1Blil11b!ii!J'll!l1tt11'il 
cardiac output bb<i"fll> 1'Ylm'iamiifllilcl1uuaia 

m!ll'il 1.lu~"1a'llu1u~ll1a~il borderline CHF, 

sinus bradycardia, vasospasm ua:.:1'1Vl'M'fiElVl 

•~alilcl1uuma LLvilll'il 11irnm"11u~l11a~il 
A11:1Jb~a1~a1n'1°1:1J•il'oi1'11'illilla 

tl1 propranolol, metoprolol ua:.: labetalol 

~nri1ii'lilm1iiiu m propranolol bbil" metoprolol 

il first pass metabolism mmrn"<11m101·1!1'ua" 

2 f\~1 m atenolol LL<!• nadolol ~nri1ii'lilm111il 
"""ill'i1Y1~1ii'llilm1 1lib wa11ua" 1 Yl~1bb<I" 
m!l11"l1m>1'1JLu~lJ1ahA11il. m carteolol bb<I" 

penbutolol onliu'Yl11 lii11J10ni1m1iiiu 1lib wa1 • 
1ua" 1 Y1~1bli1JOIJ m pindolol, timolol, 

acebulolol ~nri1ii'lilm1'1umnni1m111il 1ii1ua" 

2 f\~1 bbvim betaxolol, bisoprolol <11m101i!1u 

a:.: 1 vi~-.1 
V"" .JoOJ 

l'J'1~11bfla1~!l1m beta blocker 'Yli'llfl(\! 

~il i1'11 .. !iiu1h, AV conduction illilun&l, left . ' 
ventricular failure, a1n1'itl1vi1atii19nuVtU''3 

Lta"auG1 gluconeogenesis 1'111il'tl11iilil~lflilltj 
mu, 'Yl<l!llil<l:IJ'Yl{i]iii11 u~ll1a'YJBUi1lilLLa• 

COPD, vllilbblill•l;JO, >•'1u triglycerides ~1~\l 
' v .,,:.,. 

HDL-cholesterol oi1a1 (am11Jm'Yl:1J ISA) 
dOJ J!, d v d' 

m'Ylaua1 beta-2 receptor 'Ylnmmua arteriole 

m•l'l11'11'bnlil Raynaud's phenomenon bba•m!l1 
• 1 • • .., d ~, ~ .J 

1"11011 'llalOUI(! u18'YJ:IJ L 1Yl'Yl<llllilb<l!llilo1\l 

tJ ala1u "11~ilmm1tl11i1~ru"'l1n'Yl~m u m•VJa • 
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LL<i'-imamn m beta blockers Billil~~1mil1 
·mm1.h•<ll1'l<i'l'Wfli'llt 1.i'f,] ( Lli'W propranolol, 

penbutolol, cavedi1ol, acebutolol, labetalol, 

rnetoprolol, timolol) fll\ll'h 1 iihnm,i1mnn 

ilu{1a ~moi'u au<J'U '111ilij 1.i' 

Angiotensin-converting enzyme inhibi-

tors (ACE!) 

L1lum~iiu8tLauhif ACE ~tiia~1u 
&' d ""' .J~ OJ ... .J 

L'WfllUfl'lli'llUB'Wlil 1'1olflt:)jflfl1'1 endothelial cell 

~ .J1 "1"' 0 v.J llflt'l1afllillafllilLLa•1'1 Iii lil'W BlJ ACE 1'11'111J11'1 

_,.. "' .J~ "·1· tuaau angiotensin I Lu1J II Btl.lq1'1tl1'11 11'11afl\il 
di "-' I II' ,1, 

La a lil 11 vi lil'l a a H tL ,t LL<l•fl>•llj 1J 01111 at 

aldosterone m ACE! iiu8tm,'l1lilm-i1rnt'11i'lfllil 

LfifHYl, renin-angiotensin-aldosterone system, 
.,_, ~ IV IV 

UUUtfl1,<la1UlJflt bradykinin, m•llj1Jfll,<l,lt 

m,llma11aolilLaavi 1.iLLri prostaglandin E
2

, 

prostacyclin, nitric oxide LLa:::BTO.:ram sympa-

thetic activity "11a ACE! mm1nalilA-illJvl'W 
' ~ 1 wd~ • 1 .I ~ ~ Li'l111il 1Jl(!1'1l.l>•VIU renin 'WVrnl<ll.JlufllilLLi'lrn 

ACE activity ilniii mmm•~ll•1il'11u~tl-imm 
m1uwillil~ 1 ~iitiJ,\,Juaanm 1 utlmm•mn 

11•aiin1,~1t1ulJat11ilmlililniii1~aw•aan1, 
vi1Lil'W hi'! 11lt l'Ju L ,l'l 1Vl>•U•ijVIVJ1U tt Wl'ISUlt 

. 1 !"I •• ~ ~ .J .J 
l'l'WLL'W•'Wl 11 b9flULU111'll'W1'14ll'WV11'1 1 Lta• 2 1'I 

LtaJiit ,J,&ju 1 utlaa1-i•L~flUfla (rnicroalburni­

nuria), '11.fl 1iJ~1l.JtlUmiJuu<J<ll'l• 1 u~U'JU hf! 

11-i 11l-i1u, mi•iittL'W•tl11 '111il'nu~~1liiiaim, 
,.,. .J .... .,. 

LLlillJ ejection fraction aviat'1Jttfllil\110ll'IUl.J 
.Jl.1 ~~ d 

na1m u am \llillU11,mnvill1n\11 nm L '11 llj au 

;rn!l'1t 1i-'im~ '11 ii t:yll flt m i-i a m,a lil l'l'll IJ 

vi'utaillil1ULL,t wu1ul'lu~ii'l1aoviLafllil renal 

artery &iu (stenosis) ilt 1-2 il'1t ~t~11iLnlil11i1 
11miiuuw'1'u 1.J Lrn•wu 1 ul'lu~mlil h1\,lumLa• 

~1JI~ (4) m,m, m,mtwu 10% fll\lat 20% Lta• 

fll\l,'Wlt,tQtOU.fflt'l1Ulilm (tt'W•tl1111'1iJ ARB 
' ' 

• '·' ~ 1 ~ JI .J 1 tt1'11J), ,.lilUbutt\ilal'1JUlJ 'Wti'lfllil~tlJ'W'1JtWU 'W 

l'l'W<ltaiu l'l'W~1il'mw':ilJ1uLLlilatilulJ miiu . ' 
U<l<ll'l•'lfilVltnU Lilttlilatilul.J 11'iam NSA!Ds 
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tLa• 1'Wl'l'W~iihfl1vi'l1•fl renal tubular acidosis 

type IV ~twutiau1u~tl-immm1u, aan~u 
(10%) tta•,<l'lfllilfJVIUniii (dysgeusia) (wu 

6%) ~twu1u~tl-iu~1il' captopril ~tii'lltj 
sulhydryl lJlflflllfltjlJ~hiii ( enalapril, 

4 • .J 1· ' lisinopril), IJ'Wm, tta•1'11'WLL>t lilttfl angio-

edema, neutropenia, agranulocytosis, protein­

uria, glomerulonephritis, acute renal failure 

11lu.i'u i11J1il'm ACE! nrn11il"'l~ti'l»tlt~vill101 
t~flt\11nm1m1ilil 11il11mta•ti:luii'l\ll 1.1 (i:i11u 

tlu1ualil"'l~tfl»11'11i1,1J1<1~ 2 tta• 3) 

m ACE! 1"11>rn1'Wfl'W'l1~l.Ji11lll'l1Jlflflll 

l'l'W<lt ma ;i-i lill ti'11il'lil1 lJ~1wt mul'llJfl'lllJvl'W . ' . 
Laillilat 1.JiJ,•mru 40-50% llflti>l'tl-iu tta.1"1 . . 
l'Ji'lUflaat1'W isolated systolic hypertension tll 

1il'~11Jnumiiutlam-i•11•am CCB ll•alill'l'lllJ 

vi'u la ii vi 1.i'mn~u ACE! alilm,tlluii'llillllfl 

t • 1 ~ 1 ... ~ ,m•uum \1Lta•'l1aflliltafllil ( 'Wl'jl'llJl'l'lllJ 

t~Ut~t ), i'llil~l'W'l'W hl'l'lli'lfllilLaflV!<llJflttta• hl'I 

• JI ·1 ~ ·1 flall.Jt'Wfl11'l \llillU, tta•llVlfll,tflVl'll'l \l'llU 
.J hi"" "" QJ .J .,, 

Ll.Jfllu>UUL1'JUUOU1llfl1J m ACE! alilfllil11\il1U 

Lta•avi hfl,•uui111il1La•'11aavi1i'ialil 1.i'wa 1nu 

milutlam-i•Lta• beta blocker LL\li&in11 CCB 

1 um,alil ~ui;im,ru'1,fl'l1aalilLaavi LI'! hm'foa• 

hl'li1111l11u m,1im ACE! .i'atL~lJ.i-iall'Wllil 
' 

vi11 riau m enalapril tta• Iisinopril 1!l'1ua• 1 

fl~..:.t, Ell benazepril, captopril.,, fosinopril, 

moe~ipiil, quinapril, trandolapril 1il'i'ua• 1-2 

l'l~t fl1'111,<lllJ1,Qi'lVlfl1,~VlillJ captopril 30-

40% wii1liavim,~lilill.lllflt enalapril Lta• 

Iisinopril 

Angiotensin II receptor blockers 

(ARB) 

QJ ~ • • ~ 
muuatl'Ji'lllflt angmtensm II 1'I AT

1 

receptor ~11 i alilfl1,111ilm1llat '11afllil La avitta• 

fl1,'11Vlm1llflt efferent arterioles ~flt glomer­

ulus, {;11Ylfll';il1~..:.t aldosterone ua::: antidiuretic 

hormone (ADH) 
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tb"i.'111'1 sympathetic 11cim1i.il'l111118 il~um 

11adi.i!l'utff1m~a<;i1av81 
•• .,; ""' "" ,;j • • bradykmm 'IN!Jq'Ylovma11aa\iltil8\il il\il fibrosis 

ttil" myocyte hypertrophy tlO"tW!J tissue 

plasminogen activator ii1!1'~ 1i.im1ui1m 1 l1';rn 

U81nu11a8vaa8\il hi'&imil8u ACE! 11'i81i.i ttci 

vmi1 ARB 1J"il8m~&i11iluv81hfl1"11m1'1ha • 
tU1!11l'U!Jil\il~ 2 ttil"il\il mortality trn" 

morbidity 1u~ihal~fli1'1h11a m ARB ill'Jll 

i'i111~a1m18ri11f!<.i'1a ACE! ii81'11111'~"iilu tu 

tt\ilill~mJ\j1~'U m11Jiilu lffH\il~l\l'Un11m1a 1 u 
d..i ' q 

V'l'UYIJJ bllateral renal artery stenosis ua:::tnl?l 

angioedema 1iil m ARB \ii1tt~n1'ia losartan fl1 
w..i ,,(' ' ' "' ' "" LL!J!Jq!'JD88'Un11 ACE! tt\ilm\il1"181Jlfl8 val-

sartan, irbesartan, candesartan, telrnisartan, 
~ ,, v d 1· 

eprosartan !Jql'll:rn~wrn 1nu ACE! tta"t!Ja !J 

~11Jnumi'iuuaai1"\l"il"1m11Jiilu fa i1 "1mn~u 

Calcium channel blockers ( CCB) 

"' .t .J ., 
maua~'YJ calcium channels il\ilnl~tVl 

"" w .r .... 1 vv 11aa\ilta8 \il LL a" n aim u a 111 \l 11 "1\ll1'U aa a1 

11 a a \il ill a "1<huu aiaf!ai a\ii11rn"i1'11 \luu\ii11 m 

•~ ( ami'u amlodipine) ttll"fi111Jiii''U Llltt\llil\ilil~ 

m nondihydropyridine CCB 11'~il\ilBm11iiluva1 

!1'1li!ttil" AV conduction (diltiazem ill'JllU8a 

ni1 verapamil) ttil"81\lt1i"1i1'1 l\ltiiluii'1, AV 

block LLil"i1'1h<.i'm11m m dihydropyridine 

CCB (nifedipine, nicardipine, isradipine, 
~ .h 1 felodipine, amlodipine) !J;rnmn \li.'l\il AV 

conduction U'aani1 ttci81\!L1i"1 reflex tachy­

cardia \llfinl~il\llfl111Jvl'U latt\ll~l~11 um"4u 

baroreceptor ( 11ci!1'1U'aani1 vasodilator) Llil" 

81\l tii"1m11J iilu fa i1\ii~11\iauwau m"4u 111'10\il 

angina (trn1iiliil1am~ 1ii'm!!il"1 sustained 
IV °" .,J "'I 4 nl "' release) l'JilV11Lfla~a'U 1 fla !J'U11 u1\lll11 

11U'1tt\il~ m18nL\ll VlU11J\llOtl11°i'1 ~~ dihydro-

"' ' pyridine CCB Lu'UIJ10n11 nondihydropyridine 

\l1nm~vma\ii1va111aa\iltaa\llci1uua1amnni1 
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vru"~ nondihydropyridine CCB verapamil 1'11 

111't1i\ll'l181~nmnni1 (7 o/o) LL0"81\!LO\ill1'1 h 

<.i'm 11m 1 'Ufl'U~L \'Ju hfli1'1 l\la~tt<.i'1 iila1~"l1\ll 
1~i'~n111~ nondihydropyridine verapamil M1ei 

diltiazem ~1!JtlU BB L W~l"\l"O\ll AV 

conduction, sinus node automaticity ua~ 

conrractility IJln m CCB tfilJ mortality \lln 

acute coronary syndrome tllL~tJV111:JJl~tf~t?ia 
m~tniili1'1 h<.i'1Jmm n<.i'11Jt il'a!1'1 h\ll1amnni1 

Di LLil" BB ~u1m mm1u~1'1i' CCB il.J\ll~l 
~ v1., ., ,K "'1 

m~t0\ill11 \lil!Jll1il1tta"nillm'UBl11 \l\lllS!Jln 

ni1m~1ir ACE! Ltciil~LL'U"lhi1 CCB 81\!Ua~ 

nuhfll1il8\llta8\ila!JB~ (stroke) M~ni1 fl'U 

fi1&i1ttll"fi1J'1181S81\l\ll8U'1Ua1ci8 CCB &ini1 . ' 
BB Ltil" ACE! td81if CCB ~11JtlU Di \l"t fi!J 

q'Yl~tl'Ull'aani1m~1ir CCB 11'la Di ~11JOU BB, 

11'ia ACE!. 

Peripheral alpha-1 receptor blockers 

(A1B) 

Ell prazosin, terazosin, doxazosin BuB-.1 
.J • 1 • • .!' alpha-1 receptor 'YI postsynaptic 'Yl1 110i.'ll!Jt'U8 

t~au~ 8111aa\ll111 a\ilflilla\ii1 110 a\ll ti:i avrnma 

ttil "fi1l!J llll 'U'Yll'Ul1il 8\ll ta a \ilci1 'U U ill fl il\lli.'11 

A111Jvl'Ufall\llii~o\ili'N 81\lil reflex tachycardia 

!i'111'1uwil111 nonselective 11cimm~1i.i1u1t~~ 

mil8umnl'i!J vasodilators (ii'1m 1i.iill'JmU~au 
' 

alpha-2 receptor activity \ldi.itn\il reflex 

tachycardia) 11a1num dose tt>n 1-3 ii'1 lm 

11~ a11 a~ \ll n t vi!Jv 'Ul\ll m~ u 81\lil fl11!J iilu fa i1 \ii 

i.'1\ilil~!Jln, postural hypotension, iiu1~, h&u, 

u1\il~hi;", trn"11'lua1J m dose tt~nii~m1nu 

riauu8u aim~ h&u, fanw5'uu~"11i.i1 u1\ll • 
ii~i;" Ltil"tiaui1'111mamJ~11'ia1iu81\ltO\ll M 

' 
111J"l!i'mmmm1a1 u8n\l1nil'm~ 1ii'm 1 u~m\il 
~~ 11'i am~ Wm t 1'1ut1mm u 81\!1'11111't1i"1 m~l"i'~ 
h1&iam1a"ai~il'11'11111'f!111Jiilu fail\ll~~~u ii1 

m~11H11Jnumi'iuuam1"1vla!l'~ml'Jao\ilm11J 
iilufatt\ll m AlB 1i.i1'11111'1n\il1"iilu1vll'u1u 
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tlialil~\iluo&\milmm1iiuilam1rn~a BB tta" 

!l-rn111Yi11.l'1"!ilu cholesterol oliliNtta" HDL­

cholesterol tvilJ~l.I ttvi11.1m1flmnoauwui1111 

1:Wihrn 11.1m1i:la.:inum1"tt'1110'1l'a1.1~.:i1"uul11 
1111'rnaliltliavitta" hr111aa\iltaa\ilalJa.:i (stroke) 

111om1lJ!il1.11aiilil\j"I !il.:itl'u 1:Wtt 1.1"1h 1111'1l' AlB 

\illWhw.:i tt.im11'1l'~llJfllJ1Jl Di, BB 11'-la 

ACE! 1mh'h11~i'.ia1m1.ialJao11mo l\il . . 
(prostatism) 

Central alpha-2 agonists (A2A) 

£11 methyldopa, clonidine, guanabenz, 

guanfacine avim1lJ!il1.1taiilillii'111m1m"lli1.1 • 
alpha-2 receptor 11.11"umh"lll'l'l<i11.1oa1.:i Y\1 

111'alilm11lila11m"tta1h"lll'l1 sympathetic \110 

vasomotor center 'lJ8~1.'flJ8.:J Lvli.t vagus activity 
• d 

Lli.'i'~~n'J~V}'U alpha-2 receptor 'YI presynaptic 'lJfl"l 

1"umh"m'l'l<i11.1um11 Y\11 'fl'alil sympathetic 

tone m~.:ialil~"lellil11m1tl'iu~a.:i11'1 h, rllllJ 

~1tl'Yllt.lVl'i:HlVll~BVl, cardiac output, renin 

activity 1 uwa1aaJ1ua~ baroreceptor reflex 

ll o &Imo~ 1J d1'lit1'11.1111 e1'u !iluaa.:i t ~a.:i111oi'.im ~u 
~fi oi1tta"J i'h1111m11r11.1'111.1.i am 1:W1lii'•1rnrn • 
111.:itfiu.:i ~l"I 11\il~ aamw~u u1mtt1'.:i ttialJ 

i;l!J11Ufl1W'l'Jl"ltWA postural hypotension tta" 

t rl fl 1111Ii)111rillIJiiiI.I1a ii \ii fll\I 0 au a.:i~ut vh t&l lJ . . . 
... ' "" '1 <OS ,J.,, cl, 1118\j"lnlltlillJ b\ll1lt11\110011'111J01111o"I nor-

,J dd'. d 
adrenaline YI presynaptic L'WlJ'lJ'Ufltll~tJ10LlJ8 

'Vlf!Vlf)'l~~"w alpha-2 receptor E.11 clonidine, . . 
guanabenz, guanfacine 'lJ'U1Vl~11 B1~1"lifl1'U~lJ 
m11J!il1.11aii \ii a a1.11m1J~1w.:i 11ilLlil111:Wlli <M 1 'fl' 

~11Jfl!J111Ui;lllll" 111 methyldopa fl1'1Yi11t1'd:\u 

1'ziifiilutvi1J~l.I (tiiu SGOT, SGPT, alkaline 

phosphatase) !ilue1'mau ( m111mt1.:i) illil\110 
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Arteriolar vasodilators 

Ell hydralazine, minoxidil l'i11i1na'1iJL'ifa 

( \110011t vilJ 

cGMP 1m'llaa) tn\ll11aa\lltaa\ll?J11111 m1lJlli11.1 

'1111.111a a\il ta aviri11.1\J aiua lila.:i tta"m11J!il1.1 
'~ .. ·1·~ . bo11\lla\lla.:i '11"1'111 111Jm1m"V!l.I baroreceptor 

tiivim1t'Vi1Jm~tti;lU1~i;ll'l1 sympathetic \110 

vasomotor center ~'3:i'ir.Ja1i1'Lfllil reflex 

"' • • .r • 1 tachycardia, tWIJ011\'llil\lll'/Jil"IOallJtl.lil'l11 '1, 
' ' ' 

Lv:JlJ cardiac output, L'Wa.Jn1111a''3 renin, Lfl~n11 

vl'.:i1mfi11mta"awJ1, u1\lll11, h~u tta"m" 

m"~u1.l'tn\ll angina, 11'11'11111, pericardia] 
~ .( 

effusion, T-wave change [Jl minoxidil iJf)tliJ 

?J1111111aavitaaliltt1.:ioi1 hydralazine ~"lfll\ltnlil 
d .... ' ., r.Ja reflex tachycardia tta"r.Jaau 1 lil"!Oallttal 

1J1ooi1 r.Jam1alilml1Jvll.llai1lil'IJB"l1ll vaso-

,, 1"' "" ' "' ~I "' dilators a\ila"ltlJfl '11111\ll\lllilBOl.ltul.ltloll.lll.I lil"I 

tl'u~.:im11.l'm BB tta" Di ria1.1'1'01"11"11il.:i ~.:i 
b"iau1.l'm vasodilator ~11J J1hu~1il'm BB 1:W • 
1lii' m111'1l'm clonidine tt'l'Jl.I 111 minoxidil fll\I 
. 1 ·~ .r 1 • • • m \'11J'/JU~1.1\ll11J u111.11 V11.11ao 11a.:i tt~u mu" 

~m hydralazine fll\ltO\l!Ullilfl11:1"111n11aa\il 

LiiBlil'lJtllEJ, lupus-like syndrome, 1-5, i.'l111\r'3 

e1'mau, peripheral neuropathy, tta"lil!Jamau 

t1lulli'u 111mi1Jd~.:i 1:W.-iauilulJ 1'111 uil••uu . . 
Postganglionic sympathetic inhibitors 

.( 

111 guanethidine tta" guanadrel aaoq'l15 

alil noradrenaline \110Ua11JU1"i;l1'11 post-

ganglionic 

noradrenaline 

thetic Y\11 'fl' cardiac output a\ila.:i m11Jlli'11.1'1111.i 

11aalil tli 81iirl11.1\J a111a\lla.:i tta"lil111J!il1.11ai1\ll alil 

a-.!l LLllit11a1~:i'ir.Ja-51'3Lfit:.1'3 postural hypotension, 

vl'.:iJ1, tl1ml'mvi1J, tauamiumwm.:itwA, li'a.:i 

tau 1110~1Jd~.:i 1:Wil111J 1 uil•~uu 
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Reserpine 

L tlum~iiu&~ li'l!JU'leill\'1 sympathetic 

ci11JUi.'lll'J l\iJl'Jo\iJ noradrenaline ~Ui.'lll'JU'leill\'1 
sympathetic ua:::~u~..:inl"J'lJ'Ucl-:i noradrenaline 

v " d 1 .I .I ~ ~ d tmtflU\'1 granule !Jui.'lll'Ju'leilll'J \iMIJIJt:!Hl 
$1 " ~ 1 ""' me'!IJW!Ju'lei'!l\'1 sympathetic vei.J nor-

adrenaline Bfll1'1'~ililfl:IJ1Uill'J 11111fo111 sympa­

thetic tone Gltilfl11t1tii'Tt..tl1l'UVli.'lBVlLfiaviri1u 

ums o111fllll-Jvl!J taifo1 Ltoei'i1111' parasym­

pathetic activity t.i!J 1111!1'ttUIJ'.ll;Jfl i'.1'11'.lt!ii'IJ 

ill mvi 1 umetvnrn1fl ( tfivitteJo 1umet vne 

il1111'l 1iii') Ylil~ tifo mmvi'h 1 iftfivi mental 

depression f;J10fil':H'ltil catecholamine ua::: 

serotonin 1mrna~ U'l'ltm11ii'iii'1sni'llil'm1m1vi 

~lo~ mii~ri11 iftfivini'l~~ l'lftiiismrnetl1 t~a 1il' 
~iw\'umiuila.n1eveovim1i.Jv11J tai11il 1iii'iii 
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