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ABSTRACT 

239 

Most common problems associated with hereditary hair loss are androgenetic alopecia and 
alopecia areata both of which can be reversed if treated early and correctly. Among other therapeutic 
agents finasteride and minoxidil are two drugs that have been approved by U.S. FDA. for current 
treatment of such conditions. Although their mechanisms of action differ, both drugs are shown to be 
clinically proven with additive effect when used in combination. Future success in treatment of hair 
loss would require continuing research to develop new therapeutic approaches or judicious use of some 
otherwise existing drugs with other clinical indications. 
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~ . 
Ul'll'llill'lfl 

1 'lAWlJ~1~m1-W'uqm'llJ~'l'IUlJ1ntl<l~lU'WUtym L 'WU'il~U'WAfl androgenetic alopecia 

ll<l~ alopecia areata ~1mfl'lilfll'lfmn 1vi'fl~11~rwfo1~tl1uaim'lmHiuijam1~tln~1vi' I'll~ 
m1 A ru~ n .,., lJ fll 'l en lll 'l ll<I ~m'll <M ti.,~ t n fl a l1f~ fl llJ "l mu fl lJ f u 'l ll1 'li1 um 'lf m,n l 'lA w lJ ~1~ 

l'111W'Wofl'l'llJ 1vi'uri finasteride ll<I~ minoxidil ~~ W<lfll'lf fl1fll U'W~!JfllJfU L 'W11fll'lll 'l'll'lif • 
ttifi1m~1afl1'il~iln<11nm'lfl anqYJB~~11fiu ll~ l~ a 'l'll'mafl1'1iillil~1lJrl'W'il~'li1 'l '11w<1m'lf n1'11 

~tu m1 mh l ~'ii 'l u fl u1 A lil '11 llfu m'lf nm 1 w1 w lJ~11 m1-W u o m'llJif uvi' a1 fll'lfll'l i'inm'l'llti ~ • 
• .J ~ ~ , 'l • ;i; ~" 'l • .J ~ •• 1·.J 'l'\"l 

lil mu a1u<1~'1'1WJ'Wlfll'l'lfl1'11 t 'WLl u1 lllJ 'l1lJYl1fll'llillil<t'W 'il'Wlm'lf1lJ'll au1 'lieJ'WlJl 'Ii L 'Wfll'l 

ffl1'11 lWJWlJ~11 

lWlWlJ~11, androgenetic alopecia, alopecia areata, finasteride, minoxidil 
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'U'l'llh 

N:i.Ji1~ L i'Juu'IJm~wuti mma~ri a 

u t\J'l11~~ vi'1ui1~ fllU LL<l~'l\il h LLri N'th~au 
u • 

1 uu'il~uum~fll'm wnuilm~u a:i.Jfu 1 '111'1l' 

1um-,fmflN:i.Ji1~au' 2 vu1u Afl 
• 

finesteride LL<l~ minoxidil t\ilmria 1'1l'm 

vu1u1\ilvu1u'11~~'11~a~~aa~vu1ui1:i.Jnu 
mb "~i1mi~ w'l:i.Jfl11L'i!'l'IJL1iiu t\il'llfl~ Lau 

• 
N:i.J mYf~aa~vu1uiHinBwa\lia1~'il1m1 . ' 
L'il'l'IJLliiu t\ilva~LauN:w -,1:wYi~Lwmn1:w 

V I o' V .J 
£111 LL<l ~'llUl \il WU N1 AU fl fl <ll~'ll fl~ WUN :W'l'l • 
iJ~:i:imJ nal'i1m~~aa~vmu;i~:i:ifla 1rn11'J • 
a a fltJ'l'IB~\li1~nu nlliil1 'li'Nam-,fflm~ 
L i'Ju~u a:i.Jfu 1 um~fll'>LL wnu unA11:i.Ji:l' 

"~fl <i 11 ~~ fl11ll 1 m ~~ aa~vu1u m 1 'll1 u 

m1fm,n hAN:W~1~ 2 'llU\il Afl andro­

genetic alopecia LL<l~ alopecia areata ~~ 
Pl .IJ .I • J Luu fl11 Lu a uu LL u M'll fl~ L<IU N:i.J'l'l a1m10 

fl tl' rnitJ fl Iii 1 vi' • 

1~'il1fll'>L'il'l'IJL1iiu t\il'll a~ LauN:w LL ti~ 

1vi'Li'Ju 3 1~u~ Afl '>~U~fll'>L'il'l'IJLiiiul\il 

(anagen) 1'1l'nmtJ-,~mru 2-6 ti 1~u~ 

'ii'Vll'Ulfll'l (catagen) 1'1l'nmtJ1~mru 2-

3 atJ\ill'fi' LL<l~1~U~'l1~\ilfl11L'il'l'IJLliiU t\il 

'l'l~flWfl (telogen) 1'1l'na1tJ1~mru 2-3 
di 'll ' v 

L\ilflU \ill:i.J\il1Ufl11'11<1\il11~'llfl~WUN:W LL<!~ 
' 

L~:i.JlllU1~'i11 L mJ fllfl11N:Wi1~Ln\il'illflUfl11 
.J "l .J ""' .,, 

1Ufl1U'l'l1~U~ b\il1~U~'l1U~'ll fl~fl11L'il1'1J L\il'U 

t\il'll a~ Lau N:w 1lilum;iillln5wa"1flm~ 
""' ""' di '''"'"' 1 2 a111nm'l11awmn1'l'lm · 
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1~ 'il'Jfll 1 L" 'j ru Lili 'LI L\il LL<l ~ fll 1L'll1 a 
u • 

1~u~wflv a~ Lau N:w'il~oflA1u A:w t\ilum1a~ . ' 
IV .J<V<VV 1 .1,;.,J""' 

N1 U'll fl :w <l'l'l aa U'll'U'll flu.,~ '1111~'llU LU fl'U N1 . ' 
:; <V v .J ""1'£'1 ;d '111 ~ ~~ 

LL'1~'l1Ul1U~LL'l'l '1MU~ :i.JLuU'l'IL'lll 'ilflU\ilUfl 

t\ilutJniii1 umr~~hi;~va~Au~11 tJ "~ii Lau 

N:W at/1 u1~u~m1L'i!'lruLiiiu t\iltJ1~m ruf au 
• u 

a~ 90-95 atl1u1~u~'ii'Vllmm1tJ-,~mru • 
v • v v .d di • 

UflUfl111flU<I~ 1 Lb<ln<IUN:W'l'IL'l'l<lfl'il~flU • 
1 u1~u~'l1U\ilfl11L'il'lruLliiu L\il'l'l~flwfl tJ1~-

' u 
'V .J v ,:; 

mru1aua~ 5-10 LL<1~L:wmv1avu\ilflU<l\il . ' 
ll1U'llfl~1~U~Wfl N:W'il~'l1<1\il~1~flflfl 1 ULL<I~ 

' 
:i:i fll'>L'il'lru Lliiu t\ilti a~ Lau N:W L'll1a1~<i1 L l1i.i 

u • 

Ilia 1tJ :i:i-,1u~1ui11mLllia~1mauN:w:i.J1fl 

fli1 1 oo Lau<i~atl1u1~u~wmm~:i:im1 
• 

'11~\ili1~ fl fl fl 1 tJ LL<l~'il~Ufl11L'l'l'IJLliiU t\il 
V .J 1Vo .J, 

'l'l \il LL 'l'IU L<IU N:W'l'l'l'l <I \il'J1~ \ii 1U'il1U11.J'l'l L 'I'll 
' nu L\ilUL~:W1~'il1fl11L'il'l'IJ Lliiu L\il'll fl~ LaUN:W 
' ""' v •"l 

'J~U~L1'11'1'1L<IUN:i.JflU b'U'J~U~fl11 Ll1i.i • 
L'l'l'IJ Lliiu t\il 'il~L i'Ju~1n1'11u\ilm1:wm1va~ 

1au N:i.J LLa~tJ'lm\il1va~11fl Nm i'J u~1 
0 v • .. ..... 

fl1'11U\iltl'U1 \il WU Nl AUU nm~ 'UU'l1U~ • 
~ d, 1m I "" ' .d v 
A11'1~'ll fl~ AU '1'11 u'l~lJ \ii fl lJ N :W'l'll\11 fl lJ'l~ 

L<i'l'IJ Lliiu t\il L i'JmauN:wtJ1~aJ1ru i oo, ooo 

\lia:w ~~'iln<i'l'IJLliiu t\il 1'111auNaJ~m1Lm~ 
I I d' .,J .o, .d ,t o 

'l'l'Ul '11U\ilfllJ'llUflU 'l 'l'l'U1L1tlJflU'Yl111~ 

fl1U'l~Li'llu~~:i:itl'fl1'!()J~~u Laum~ 1 LL<l~ 
a1i.1 L'll:w Iii a:w N:wmm101\iltul1~m~fla~ 
1\ll tu nu B n5wa~~ Lill'll ~~ LL'1~~1i1~ fl1 fl 
J • IJ • I ~ 
'l'l aim 1() L u<I U'ULL u <1~1~1'! ~ L 1m fl11L'l'l'IJ 

Lliiu t\il'lla~1auNaJ Lw~tJ'lm\il1va~J1 
mim~u~11flN:W 1lflTilJU~L'll1m:i:iu'l'l'Ul'l'l 
LL a~ :i:i an5w a a1l'i''!!1 u m1A1u11 :w m1L <i'l'IJ 

Lliiu t\il'llfl~ LauN:w A a llflTI:WULLflU llil'lL'lU 
dv'""' L .,. 

L:wfll'lll<l1U'l1U:W'111 LtflU \il1L'lU'l~'Vl1 b'l'l . ' 
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'IJ'W1\il?J<MeifllJ'IJ'WU::iL1tl!Lff:il Vltl'lBfl ll<'ll: 

'Ill 1 my~'W Lll.'ll:lll 1'1i"IJ'W1\il'IJB~eiBlJ'IJ'W~1 
. 1., .jq w 1 . 
11~ fll U 'l'l 'IJ ti 'YI lJ <I fl 1'1tl!:: l'l'l lJl:; <llJ ti U\il <1:: 

4 3 
U'll1tl! 

1::uueif1:1J 1 fviaV15BE'lfl'lLlJ'W LL<i::U'il~U'Yll~ 

iii'1t1fl1::u1tifll1L~fllJVI5 fl?Vil ill W'IJ fl~ -J1~ 
fllu U'il~uli'~ 3 ilm1mfiu1'1la~nu Tw1 

N :1J'i1~ 'Yll~ .Wu !!fl 111.J ~ w u lJl fl L i'l u au lilu • 
LL 1flLL<l::L iJ 'WU ru '1'11~'1111lfWU1UlJ1WU 

u -

-~ LLW'YJUAB androgenetic alopecia 1B~<l~lJ1 

Afl alopecia areata 

Androgenetic alopecia LlJ'W hA'W't1q 
.J.:.1 tJ .J .J 0 

fl 11lJ'YllJ f111Ul~'IJ B~ l<l'WNlJ'Yl i1 fl L 'l'l'WU1'W1 -
L\ilU E'IB1LlJ'W LLB'W L\ilWil'W llfl1'1tl!::f111U1~ 

'IJfl~La'lJNlJ'il::L~lJ~ .. :meim~ 12-40 tJ WU 

l!ii'li'~ 2 LWfl LL<i::fflmJ:: 50 'il::LL<f\il~ 
llfl1'1tl!::'Yll~W'W!!fl111.Jifriflt1mu 50 tJ • • 
e:r ei1LlJ'WLLBt1 L\il1L'il'WL i'l ulil1fl1::1lf t11 li'ei eJlJ 

1 4.Jl. ~ Q" 
NlJ 'WU1l1tl!'Yl 1\ileJUB'Wb\ilWil'Wl.J'IJ'Wl\ilLGlfl 

u<1::'1111 li'?J'1~1::EJ::f111 L'il::it]J L~U L\ll'IJ B~ Lat! 

N IJ~'W GI~ '1111 li'La'lJNlJ~N~\ll'illflei BlJNlJ 

~'WLLGI ::u1~ .r f]'ij()J:; Lat! N lJ~liii''il::il 1111 lJ 

U11 Ll<i::'IJ'IJ1 \il Lau i;J10u u fl Gil~ ei1~rr u t \llu -.do I I I .J' Jcv I .c>. 

'Yl'ill'W1 ti \ll B lJ N lJ \ll B 'l'l'W1 El W'W'Yl El~ A~ L 'Yll L\il lJ 

u ::i L 1ru'l'IU~011'1::~ rl'1ww:: hi rl'1t1ilA11 :1J 

LL\llfl ei1~nt11 t11::lilu'IJ B~ LB'W h:iJ 5-alpha 

reductase (LB ti 1 'lf :iJ~ld'l'tl ~ El'W <f B1LlJ'W 

testosterone 1 li'L \'Ju dihydrotestosterone 

Srisombat Nawanopparatsakul 

.J ~· w " 1 d ~. 'lf~Lu'W\ll1f1Bfl()'Yl!!) 'WAtl'YlLu'W andro-
• . . "" """ "" genetic alopecta 'YI~ L Wfl'lflUU<l::'l'lt]j~'il::lJ 

1::\ilrnau l'lf:iJ 5-alpha reductase <I~ il\il1 -
-lu'IJ a~ u au L\il1 L 'il'W lJl fl UGI ::1:: lilu LB'W 1 'lf:t1 

cytochrome P450 aromatase ~1 (LBt1h:t1 

~1-il'Lti~EJ'W testosterone 1li'Li'l'W estradiol) 

1u androgenetic alopecia liJilm1\lllEl'IJfl~ 

ei BlJNl.J ~~L i'lum1::~<1llJ11i1NtlflllU liii''-0 

Alopecia areata dJ ti hA'Yll~ 
autoimmune WU 1 ut11::'lflfl1'1Jfl~ti'l::l'Ylfl 

<1V1-l;im:1J::im fau<i:: 2 il~~LLeiLllutl'au 1 

(-i1~L U'W'l'lti BlJflGllJ) 'il'Wn->::~~~1~li'~A'l1'1:: 
(alopecia totalis) V15B~1~li'~A11'1::LL<1::~1 
~1~f11EI (alopecia universalis) WU liii'Yjfl 

L W fl'Ylfll EILLGI:: 'YI fll ?)B'lfl ~3 
h A~ eJl'il 1 ll • • 

w • Q 

Glfl1'1tl!::Amu androgenetic alopecia Bfl 
'l d.:ll . 3.J,,. 
L'lA'l'lmAB telogen effluvmm 'lf~Lfl\ilNlJ 

' • .ell • 
'l1~'illflil11::'Yl1~ systemic 'l'l'rn metabolic 

L?J''W hA'IJeJ~eieJlJllEl1BU~ 'illflUl f111'1J1\il 

m1mm1 V15ei'illfl 1'11 '1111li'ilm1Ltl~uu 
LL tJ Gl~'IJ el~ el \ll11<f1 'W'IJ fl~ L<f 'W N lJ 1:; El:; fll 1 

L'il::itJJL~u L\lleiei1::EJ::wfl L\ilmau NlJ 1 u1::EJ:: 

m 1 L 'i!::ltJJ L~ u L\ll GI \il GI~ LLGI:: La t1N"1u1:: El:: . . . 
-W n L VJ JJ~t.1 B wi dl '111.1t1 a~ Lr.f t.t i:.J a.11'1~ at1~ 

1::E1::<1\llG1~ u<1::a\ll11\jtJJ L1lmau Nm1::L vllJ 

~wuutl1::mru 300 Lat1eif11u 

<V .:Jocv.J .ell """"""" 
fll 11fl1'11 'Yl <fl A t]J 'YI~ \il A eJ fl111'W'il U El 

Tw1~tlflt'i'ei~ ~~'111 l\ll'1i1E11fl ~u1EJ:irflm - -a' .... d ' 
W ULL W'YlU L W 11::<1~ Lfl\ll L 'l'l'W11 N lJUl~ <I~ 

llfl1'1tlJ::Lat1NlJ'il::UeJfl l!ii'?J\ilL'il'W Bal~ hn 
\llllJ 1 u wtl1E1u1~11EJ m'il'lil'ilil'EJ 11il'1i141u -

.J d 
LWI androgenetic alopecia 'illfl.f111::B'W'Yl 

Bl'il1li'<l'fl1'1tl!::Arl'1mi'u Afl telogen efflu-
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vium u<i:::: alopecia areata 11ii' LlilU 

androgenetic alopecia 'il::::Lilufi'n-i;w::::m-, 

rn~'ll<l~ Lil'u wm>iw1::::Ltufllillmw0 rl'1t uu 

LWl'l'lllU 'il::::1i Hamilton/Norwood 

classification 1mw!'1Vltj)~ 1il' Ludwig 

classification fl11.-i1 L ilu lrn L U'U:!Jlflduii 

<i::::ueiu ti\'w.milfi'mJru::::rn~ mt1~L~muu 
• 

lT fl L ti u'li1~i't1L'il~ru~u5 V1"1flV1fi'~'il1mf u 
u • 

Llilt1..t1 h.Jwum.J~1~ hil.Jlfl fl'tl1t1'il:::: him • 

di ..... ~ 'll v "-' d 
l.Jfl'illJLW::::lil'IW'WWlJ W'WWl.Jl.JflVl'11iltllfl 'M • 
~1'1\llfl telogen effluvium ~fl'tl1t1\l::::l.J1V11 

• • i1 . • .i,.~ 
lil1U f;\JVl1!W11'1\ll'W1'Wl.Jlfl LW::::Ll.Jfl b'lll.Jfl 
<V .:"'1 V IV I T 

\llJLL<i::::lil~W'WWlJ W'WWlJ\l::::Vl<llil~ltl <f1'W • 
QW V 

alopecia areata \l::::l.J'1fl1"'ru::::fl'11tl '1 

androgenetic alopecia t1rn1uwl.JlJfl~1~LUU 
1 ~IQ .J6JV.<!.f<V ~ 

Vltlfll.J '] LL<i::::Lu\JL11 Ll.Jfl t'lll.JflillJLW::::lil'I 

til'UWl.Jil::::Vl<ilil~ltl Uflfl'illfldvuri1u~u 1 u • 

Lvhifu NU1tlV1'11tlflU<llilil androgenetic • 
alopecia ~1l.JfllJ alopecia areata llil"'-

11 

m1f fl 1"'1wlJ~1'1 L ~ lJ .f 'I LL'1U fl .1'1. 

1965 Llilt1ilm11il' testosterone 'Y11LuW1::::~ 
L \rj m ~'I m1 L il~t\J t&lu Llil'll fl~ til'uwl.J il'W 

m::::..t'l1u'li1'1tl fl.11. 19so il11t1'!1um1 

w u fll m 1v u lil fl 1urJtl1 t1 ~ '.iu th:::: 'Yll U 
• 

.Jw ;- w;-4 
minoxidil L W fl1fl1"'1 b 'jfl fl11 l.Jlil'Wb'1Vllil<f'I • 
Lw::::ilm1~~'W1 minoxidil L.yjfl h'1um1 

d'!fl11Lil~tyt&lu Llil'll fl'! Lil''Wwl.J ilm11l1m1 

VI ill ti iii'1 l.J1liL\rjflfo1"'1fllfll'>WlJ~1'1 L 'liu 

v ipro s to! 1 u ':IU LL u lJ ti 1 LL tl:::: i11 mT'I, • 
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diazoxide lU'JUUlJlJtll'Y11LuW1::::~, tlllU • 
fltjl.J antiandrogen ~1"li'LLlJlJ'Y11Luw1::::~ t'liu 

citeronel, estrogen LL<i:::: omexin wui1<111 

lJl'I iii'11J.i l'.f tJ ':I dh1 fi .fll W l U fll 'Jf fl 1"'1 L °liu 

V .c>i 1112 -"'I S I 

<llfl11'lll~Lfltl'I ' l.Jfl11~Jfl1"'1Vl'11tlfltll'I 

11l.Ji'I wlllililru'li'm~al.Ju 1 w1 n;;i:::: fa~u 
• 

.J.tj !ll .tj • • 

'Yll.Jtlllil1U~'1'll'W (plfoctone olamme m1:::: 

) •QVoW1"tl"'4 triclosan LLlillJ'llfl\llfllil 'WL'Jfl'I 1::::<i'Y15 

mw u flfl'illflfl111il'm 1 um1f flm EJ'lil 
,J ~ • 

Lfl'j fl'll.J fl'Yll~fll tl.fll W L 'llU electricho-

genesis scalp tension relaxers ~~ilm11l1 
m1ifo1"'1Wl.J~1'1 fll'jU'1flWlJ WlJlllJ • 
tl1::::i.'l'Ylfimw~ LL~il::::flfl'il1nlillii'1t1l"i11il''11t1 • 
LL<i::::fl11l.J hJa::::mfl<fU1t1~1'1 '1 mh'l l 1f\~ 

Lil 1VIl.JltlVIflfl1 u fl1 'jf fl1"'1 w l.J-:i1~ Llil ti 

, I I 'll 11,12 
d1hydrotestosterone lilfllilfllJL<lUWlJ 

l Ufl11fo1"'1 L 'jfl Wl.J~1'1'Yll~~U5m'll.J • 
'llillil androgenetic alopecia Ju LU1Vll.Jll'J 

v fl'I m 1f fl ""1 A fl L vi lJ m1tl fl fl <i l.J'll fl'! tau w lJ • 
<V ,.,,_ <:!! 'll .d'"" 

lJUVIU~l'111"'::::W:l::::l'Jlil flltl'll fl'! L<f'WWlJ tll'Yll.J • 
f]'Y1Blum1ffl1"'lil 2 fltjl.J Afl fltjl.J~i1w<i 
tlf u L tl ~ti u 1:::: iii' lJ <I fl 11l.Ju (hormone 

modifier) ~'l<lllJ11flLLU'l 11ii'LUU
3 

i. 1'11 ~fl fl m 1'Y1ie.i1u'Yll'I<1fl11l.Ju 

LL flu Llil 'j L\JU ~'I ir'I <fl l.Jl 'j fl LL U'I ti fl ti lill l.J 

floi lflfll'jflflflfJ'YlBllii'Luu 

i.1 flflflq'Y1BuuB~~Lflu1'lll1 5-

alpha reductase iii'1flal'lt11~il'll1t11u 
U\l\JUU A fl finasteride • 

,,(OJ ,1: .Jcv ,,_. 
1.2 flflflf]'Y151'JlJtl~'Yllil11lJ'llfl'I 

<lfl'lllJ'WLLflU Llil1t'ilu iii'1fla1'lm~ilv1I'! 1 u 

U\l~UU A fl cyproterone acetate LLOl:::: 
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spironolactone 

2. m~ ei a nq"11llr.i11.1m.,:i1rn-:;1l.Ju 

Leia Llll"JL'ilu Tlill'lV1'1nm-:;u<\'1ml.ITrn'il~ 1"1l' 

1V11V111m'il 1"1i'L\'Jummvn~~Vl~ei 1 i1'L'li11tJ1u 

~1'1f111J umtl''I li.iih111'1l1Ji11vi'i;rn?i1um-:; 

fn1o11 

m ~ n n ~ l.IVl~'I A ei m~ ei ei n q l1 llhw 

liJ r-J11.1m'!-:;~uumeil.I lh.iei 'il~ il <Jnql1ll1vw 

1 tltHrn tl~uum11nm-:;lll <Juau il'!l11'1~1J 
L~11ni1 biologic response modifier Lvm 

ill'il il il f) !]Vlll L ~'I f11"J L'il'.lty L~U Llll'lJ il'I L '1f<Hl 

il ilf1!]"11llLVJ1Jf11-:i'lJ£111JVli'lil!il L~ 8\il L ~'lf11"J 
.,. • • .:!iE .{,J 'II 

Lf11il ang10genes1s Vl"Jilililf11]"11i'iLf11J1'1Jil'I 

• .J~ 1·· ' nu AMP modifier £11l1l.lf11-:i 'lff1U8£11'1 

LLW~Vli'l11J 1 UU'il'ilUUAil minoxidil • 

"'Q. ' 'II "" ""' ""' .,.. ,,... Ai'IUf1AflU'lJ1'1'lflllL'il1Jl.JLW1J'I 2 'lJU!il Ail 

finasteride Lti'I~ minoxidil 1 UUl11'111l.Jtl~'! 

FINASTERIDE 

t\'Jum1uncil.I 4-azasteroid ;il'Vll'I • 
b~iJ~a 4-aza-androst-l-ene-17-

carboxamide,N-(1, l -dimethylethyl)-3-

0XO ( 5a, 1 7) t~l.I 1ilum-:;fn1o11 hAmill.I 

~f1VllJ1f1 Liil (benign prostatic hyperplasia, 

BPH) ililf1ql1lltl'uff'!LilU 1m1 5-alpha 
d ~ 

rednctase type 2 ('lf'IWUlJ1f1U"JL1tl!'Vl1'1 

t~uilam1~ fflm~liuwuil tLri~-:;1nNl.I) • 
• 1 • 1 ' tl.J "' "111 VI testosterone l.Jilll.11-:itll i'l!'IULulJ 

dihydrotestosterone lvi' Finasteride 'ildi.l 

~ufiulii'1fu'll il'I i'lil"JLl.IULLil"W L!il'>L'il"WLtri~ 1iJ 

'>Uf11'l.!Ni'l'llil'li'lilTil.l'l.! testosterone lii''lifu 
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~'I li.Ji'JN<1milf11"J'1{1.,:i\il1<J~'\J A11l.J!ii'il'lf11"J 

"111'1tw0 LLri~ f11 '> t 'il'.lty L~u Llll'>1 l.I li.,:im-; 

vr001u1'1Ja'ln<i'1l.ILil<Jm1.,:i 1 "J1l.Jrr'l 1""'""' 

'Vil'! androgenic, estrogenic Lli'I~ 

progestrogenic 1i.Jil Ni'lliiilf11'>fl1U~l.J'lJ il'I 

hypothalamic-pituitary-testicular axis 

L~l.J fina-

Vlmn Liil m<Jmilm.,1-1n1'11'V11'1A~unV1ri111 

f11'>i-1f1m 'ilUm~..t'l 1UL~il'l.!i5''l.!11Al.J 1997 

AU!~ f1'>"JlJf11 '> fll Vil'> Lli'I ~ 1Jl'lJ il'I '1VI f !'j 

ml.l'.lf11 1Jill.Jfu1Vl"l"li'mL~!il finasteride 1 

iiri~nfl.lm<Ji'u 1um.,fnm androgenetic 
. 1 • 12 alopec1a 'l.!f:J'lf11J 

Lrl il 1 Vll!il u m-;f utJ-:;~·vnu fina-

steride 'il~flf1!illil~h.JiJU1'1'>1!ilL~1 111'A11l.J 
u u 

L'lil.IV'W<l'l<l!il 9.2 1l.ILA'>nfl.11~11l'> mu1u 
u • 

1-2 .t1 Lm illi1?l1<1l.ll.lmH<Juri~ 80 Llilu 
u 

finasteride ~ufiuwmamLtl-:;&iu Al 

U'.Jl.Jllll'>f11'>f1'>~'il11llii'1~'>~~U1J1A'l~L~1 
flU 76 ~lll'>Lrlil111' finasteride 5 iJri~nfl.I 

.:!II <> I 'II I 

'Vll'!Vli'I il!ilLi'leJ!il!ill LLi'l~1JlilllJ1'>flN1UL"ll1'1 
u 

1 • ' 1 ' tl.J '1l.lil'I !il Finasteride <11'!.! Vlty'il~~f1L i'11J'l.! 

LLU<l'l L!ilmeiu 1'lfi1 Cytochrome P450 3A4 

~lii'u L!il11m~u1um'Jeieinfa!il-6'u 111'Ll.llll1 

uei 1m-liiei ffi-hydroxy finasteride Lti'I~ 

8'l.!W'Wtl"ll8'1 monocarboxylic acid ii'Uflilf1 
• 

m.,:itl1?1 li1A~'l1l'llll'llMf11'>"ll~!ilm ei~1 u 

i1'1 3-6 .t1Tl.i'1 Lliluilli1m~u 4.8 .t1 

Lin li1A~'l?l'llllilliJ~unu"11u1!ilm 1u~ 
u111 L 'll'l hmri~Aua.,:imu 1iJ'ii1L\'Ju!ii'<J'ltlfu 

u • 

"ll'l.!l!ilm 
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ti 11.1 l 'Hl A1.J i fl~Uf1.J?J'IJ1Ii)1.11'1'11fl1iJ 
hiw1.JB'Wlil'lfl'lm (drug interaction) ~;;/~ 

Nam fl fll 'lf fl 'tll i'Jl~ A i:\iJ fl?J fl~ digoxin, 

propranolol, aminophylline, warfarin, 

glibenclamide '1'1"ifl antipyrine d 1 • t:Wfl mn 
• I .col 1 <V 

t'l'1<111J'l11.Jfl1.J finasteride ?J'IJllil 5 
' ' 

""' "'>. ..... ' ..... "" "" ..... "" :w a a fl'l:W \ii fl1U m1 <Ml utfl 1.11 fl1.J?J1Jl lil m 'V1 

uu~ll1fifl 1 i1ai:iflf:wmfl1u llilt1mfl~1'1l'm 
""' . ..... ' .... ~ ~ ~ 
\illil\ilflfl\Jfl1.11~1Jfltl 3 Llilfl\J 'iN'il~L'l'1'WN<l 

ua~ A1'l 1'1l'&ilil \ii fl nm vi fl 1 '1'1Lol N<lfll'lf fl'tll 

<M<llil N<lfll'lffl't11~~'1'1:Wlil 1 tJ dJ fl'l-11.llil Lim . ' ' 
U'l~lJlfll 12 L~fl'IJ Tifl:W<lfll'l1'1i finasteride • 
ci1u 1'1'1aj~~L1'J u fll 'l A fl 'tll ~Yi11 m w A?Jl a 

U~ 1iJ iJ 'll !'!~1'IJfll'l1 'lff fl'tll ~ '1'1tU~~ L tJ 1J 
• v 

androgenetic alopecia Ltliim'l'l'1~f1L~tl~ 1u 
""' ,?:; ... ""I ' ,?; ... .J 

'1'1t\j~\il~A'l'lil'1'1'lflA11il11~~\il~A'l'lil L 1Jfl~ 

~iflm~Yi11M'm'lfliilm'l1\il uflfl~1fldir~ 
'W1.JA11:Wt~ti~L1Jfll'ltfllil hypospadia 1u 

. ~ . 
m1:w\il fl~fll'l'Vll~t w0alila~ fll'lU?J~m?J fl~ 

fl1t11~t wAmfl~'IJ trn~tl'lmrutl1 fl<!;;\al?l 
' 

Gi'll2,13 

il'l11.1~11Jfll'lAfl't11 lliltl Kaufman 

KD ua~Aru~ ~~Afl'tllfll'l 1'1l' finasteride 

1 u fll 'l f fl 'tll'lfl 1.1 ~ iJ U t\J '1'11N:w'i1~ Lt 1J 1J 

androgenetic alopecia lw~~1lJfll'l'Vllil<lfl~ 

1,553 All (flltl 18-41 U) N~1lJfll'j ' . 
'Vllil<lfl~ 1\ilfum finasteride 1 iJai:iflflJ 

.ifl1u'l'11fl 1tilfum'l'1aflfl 1 M'mtl'lunm 1 

tJ llilu hi'Vl'l11.J111oi'fum~'l~'l'11flm'l'1aflfl 
.,. .... ' ,J '1 

Lt<l~lJN'l1lJfll'l'Vllil<lfl~ 1, 215 'lltl'Vlfltl 1J • • 
' 1-' "' ,.,d 1 •· fll'l'Vllil<lfl~\ilfl uLu'IJu'Vl 2 lil'Vllfll'lfll'l 

U'l~ Lilu N<lfll'lf fl't11 llil1.lfll'lU1.J411nu ufo 

NlJ L1i11.1\il1N'fumrn~Lw~ITT~t1 ua~fll'l 111' • • 
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'Vllil<lfl~'W1.Jl1 finasteride ?J'IJllil 1 iJ<Ji:iflflJ 

\ii fl1u Yi1l11' il11~ N :w'l'1~ ~~u til11.1ii5fll'l 

tl'i~ LilU'Vlfl'lU LL uu ua ~ '11 lJl'ltl'lf~a fl fll'l 
' . 

l!t\J t lfo Liu N lJ tLa ~Yi 11 ML i u N lJ~ fl fl fl <Ju 

hnJ1~' 

MINOXIDIL 

F1 ..... " Lu 1J fl'lj'W1Ji5?J fl~ piperidinopyri-

midine t1flw\l!J'IJl~'W1 U'lU m futl'l~'Vll\J 
• • 

L vi fl 1 if m;iil11~A11 :w iilu fall\il a~ LLm 
• 

m fll'lTil~ LAtJ~~wu fi fl?Ju lilfl ~~ 1\ilil fll'j 

W\l!J'Wltn L vi fl 1?JL 1Jfll'jffl't11N:W'i1~ Mi­

noxidil t~:Wfll'lLUlil?Jfl~ ATP-sensitive 

potassium channel Yi1111't'lfail'?Jfl~fl<i'llJ 
J' "" .d "ii ""' LU flL 'l1.11.J'V1'1'1<1 fllilta fl\il Lfl lilil11~ hyper-

. . .... .... "" polanzatton U<l~A11lJL?JlJ?J'W?Jfl~LLAaL'lftl:W 

lwL'lfail'alila~ Yi11 M'l'1<lfllil L~fllil?Jt111.1ua~ 

alil m1lJ!ilu lall\il 11i1"'
1 

a1'1'1fufla 1flfll'jflflfl 

(]'Vlll?Jfl~ minoxidil tdfll'll'mtil'Wl~~lufll'l 
ffl'tll androgenetic alopecia Ju 5~ hJil 
fll'lAfl'tl1~a1:w1'lt1fl6u1t1fla1flfll'jflflfl 
(]'Vlll1\il fll'il~.g\ilt~\J LL\Ji Allilll Lfllil~lfl fll'j 

fl'l~mu potassium channel Yi1111''1'1a8\il 
' 

L~ fllil?J1.11tJA1 ci~Ni;Jfl'j~~\Jfll'jL~'ltyt&i1.J L\il 

?Jfl~L<l\JNlJ L ~lJL~fllil~1 tJ L~M1.J'lt1t1Hau 
,; • ' 1 

N:W LW~fll~flflfl(j'Vli5fl'l~\ll\J\ilfllJN:W U 

'j~tJ~Wfl llilti\il'l~ LLliihJ1lii'iJNa 1 M'ilm'l<l-i'l~ 
' d J' 19 21 

\ilfl:WNlJL'WlJ?J\J ' 

fll 'l lil lil~:w rJ 1u il1'l'1 lr~ ill 1.1 'l'1 <!~ fll 'j 
• 

Y111.11~'1'1U~A'l'tl~Lnlil 1\ilu flt1mfl fll'llillil~:W • 
~uilui'.1~~1.1'1'1a11.1tJ.,~m., L!iu \il1Yi1a~m1.1 
~l?J"luiil1fu u'lnru~m amw?Jfl~il1wir~ 
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~'Vil l'li'W bl'J'Wllf.J<l ihi'l!1'1'1i'lfl fllWWl~IJ 
" ' w 

lili'l'Vll!JlU 1 2% minoxidil 1u 

hydroalcoholic propylene glycol iil'i1 

u1~1J1rufaCJ'1~ 0.3-4.5 'll1l1'll'Wllil!Jl~'Vll 

fl11fl'l~'il1CJ<iJ1'!J 1l1!11Jll!JM~1'V11tJ1 hJ iirn1 
<V ' .. :; 

lil'l1'il11il1l!Jl1<!1JU'lru 'll'W stratum comeum 
" 

b U u<il1 fi lil ~'W fl11U w'l''!J1l1!11 t'l11rifl'l~LW 
" "" • .J <01 <V 

W 1l lil !J1 <l1'W'VI '1 fl lil lil'lf IJ'il~'lJU 1l 1l fl'Vl11 
" " 

i'.1 am1~ l \'Jmhu 1 mi) m~m a1viim1\j'r;y 

taCJ 1ut~i'l1v1flrn1amJar'lui'.la 11ilm~ai:l'1 
.Jw ·1•tjW 

fl1'l1 ~ rn CJ fl1 'l lL'VI 'W 'VI lill CJ i'l1 fl1 fl 'Vil M IJ'll 1l 

'illrllil 1um1 h"''·21 

m 0111:iJ w1u1~a1fi'~ li'ilil111flm11il' 

minoxidil 1u1ummmw1~~1'1ttri iJ1tti1'1 
" .Jw ~ !'I <l ~!'!' 

f.JW1'W f.J1'11lfllu'W<l~Lfllil M'lfHu'WUf.J'W 

'll .J ""'""~! 1' 
'l1l'WlilWl~'VI i'llfl1'llil1fl'1111Jfllu'WLLUU IJ 

'l'Wlb'l~ LL<i~N1iim'il~'Vl'Wliiam 1.J&i airnlil . " . 
Cf I .J "" 

'II i'l~ m 11~ m CJ LA a~ a1 u Mu~ a1'il w lil'ill fl 
;,J !"! ' • I 1 ~ w ; 

LL1l '1fl a l'f 1l'1'VI Luu a1uu1~fl au 'WN<ilililUl'l1 

U1lfl\llfl1im11riNIJU'11llJM~1l hairpiece n 
ri1w"l1J L MlOlilfll'l'l~mm&i a~ 11il1um~A'W 

'11Mfum011 l:iJ w~u1~a~ fl~ ti'ilil r'lu.,~uu 
,Z1 hu1:1~M<ia~n~aliliTu 'il~li'ilil 11il1umru~ 
1 il'm Ln 'W'll u1 lil LL'1~'illflm1~ m '1 fl lil lil~IJ lTil 

" " 
rifl'l~lWb~ alil Llil CJiii'.J11;ij'CJatiu auu 1'1ttri " . 
">. <V .di .,,. <!,! 

N1M'W~'1'11lflM11lilfl'llllil M'l1lN'1'illfl 

~I "' 21 occlusive effect Lu'WlilU 

A ru~fl 'l'llJ fll'l 111 Ml 'l LW~ CJl'll 111 

U'l~L'Vlfl<lMf1ij11L1J'.irn CJ111Jfu1M1il' mino­

xidil t1'lUCJlffl1'flWIJ~11L'WU A.fl. 1988 

Llil CJ L'lf1 'W 'lU!Jltll'V11MU1 A'l1'f~A111J LTIIJ'li'W 
" 

faui;i~ 2 ui;i~ 1utJ A.fl. 1997 11111Jfum 

tl1mMu~i-11B~m1mv1Jvu faui;i~ 5 LlilCJ 
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1M'lllCJ1 u{1umu111 l1i1Llil!J l:iJ '1a~1'lf1 u~1 

ltW'VIS 'limaCJL'Wfl1'lLii minoxidil iia'1eN 

'V111ui;i~ 2 A~~ tila11'11111MU1A">1'f~LlM1 
ri a u 'V11 m 
A'lB~1' 

fllMfu t 'lAWIJ~11'V111W'Wlifl'l'llJ'lfUlil • 
alopecia areata 'il~1il'm1ufl<ilJ immuno-• 
modulator 1um1foB1 t'liu gluco-

corticoids M"ia anthralin 'l11J~1 biologic 

response modifiers ( b'li'W minoxidil) fl1'l 

f flB11lilu'llHl11~m~llf u fll'll'il"lr;y t&lu Llil'll1l1 

ta'UWIJ Lbl'i1i.i1tilu 1l~rlUfl1'l<lUJ LaCJ'lJ1l~Lil'W 
"" 

~ J' .J.J..,41v 
fl'l~'Vl'l W IJ'!JUIJl LL 'Vl'W'VI 'lf11il 111 b'lf L1'11'W1U 

fll 'l L~ 1lflll\l~ 1'1f'":ltlllil~U rlU 1l1CJ'll1l1 i:l'u111 . " 

a1tJ 
• 

m~111w<i1um'lfoB1W1J~1~~~Aru~ 
fl 'j'j IJ fll 'j 1l1 Ml'l bb'1~!Jl'll11~ U'l~ l 'VI fl <lMf 1ij 

m1J"lm fu'la~1M1il'iitwCJ1 2 'lfUlil iia m 

finasteride 1u1ufutJ1~mu CJ1l1Jfu1M1ii 
" 

ffl1'fl androgenetic alopecia L'WLWfl'lfl!J 
l .1 tj 
b lil CJ fl1'l1l 1l fl (j 11 li \l ~ IJ A11 IJ Lil Wl ~ b 'ill ~\11 \]~ 

m 1l fll'ltJU~~fll'l'Vi1~1U'll 1l·1l1l'W 1'1fif 5 -

alpha reductase type 2 'V11 LM'l~<ii'U'll1l~ 
i;1 tj ,J w 

dihydrotestosterone 'Vl1 'Wl'11llilll<l~'VIM'W~ 

A'l1'1~'11il'11 ~1'11ilfll'llfllil miniaturization 

'llM bii''WWIJ 1.J ri1mn 5fl'lfUlilMrl~ii1l 
1 

V I d I 

minoxidil 'W'lU!JlUl'VlllilWl~Vi LU'W!JlVi 
" 

mm1'1L'lf'1"1~~1 m Wfl'lfl!J l WflMii)1lrn~ 
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Llilfl L'WVl<lll'J 1a.n11::'l1lJif~ andro­

genetic alopecia Lrn:: alopecia areata llill'J 

w 1 ' 1 .t~ w ' 
l'J~ lJ'Vl111Jflf;l flfll':iclelfl(]'Ylt'i L'W':il:\il1Jl'l5<l<l 

~llU'lflilUfl LL!ii minoxidil fllLMl<i''WNlJL'W 

""' ""' "i Cl J w 
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