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This research aimed to determine the hair loss treatment mechanism of 

chemicals, phytochemicals and Thai plant extracts by selecting 19 varieties of Thai 

plants and extracting with solvent. The extracts were studied for their inhibitory activity 

on 50-reductase enzyme, which is the enzyme responsible for transformation of 

androgen , testosterone, into their derivative, dihydrotestorone; DHT, which is more 

active. There were many evidences which suggested that increasing in DHT content in 

hair follicle can lead to hair loss. 

In the plant extraction experiments, it has been found that the % yield of these 

plants ranged from 2.22 - 21.63 % of dry weight. Phyllanthus emblica was the plant 

which had the highest % yield, and black strain of rice had the lowest % yield. After 

being tested for 50-reductase inhibitory activity, it was found that the water extract of 

Clitorea ternatea was the extract which has highest activity against the enzyme, followed 

by water extract of Sapindus rarak and Zingiber officina/is, respectively. While the lowest 

activity were found in alcoholic extract of Citrus reticu/ata, followed by Rhinacanthus 

nasutus and Garcinia mangostana. Three plants with highest activity against the enzyme 

were further studied for hair growth promoting effect in vivo using C57BL/6 mice. It was 

found that Z. officina/is can promote hair growth in mice by increasing the hair growth 

rate during first 14 d, while C. ternatea can not increase the hair growth rate, but can 
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promote hair growth. Unfortunately, S. rarak caused the serious irritation in mice, which 

lead to a lesion on their back. 

From the study of commercialized hair growth promoting shampoos, it was 

found that vitamins and herbal extracts were the suggested active ingredients. After 

testing for an enzyme inhibitory activity of many compounds, it was found that most 

phytochemicals in a class of flavonoids were active against the enzyme, but rutin was 

the one with lower activity. Moreover, fatty acids also had better activity against the 

enzyme but the vitamins such as vitamin 85, which was commonly used in 

commercialized shampoo, had few activity. 

The results may be beneficial in identification of Thai plant or herbal or chemical 

substance, which one of them may have efficacy in the hair loss treatment and may 

lead to value adding of those plants, given more revenue to community by using local 

herb to develop as several community products. 
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q q QJ q 

~u11 f£Jr.J~::: 26.48 "l..£J.Jn~!l~l£Jcil-J L~tt1li1ru~lt-~11i1.J t-~111Jl-J rh1itt-n1r.J"lll~fl1111~uh 
q ., 'U 

ii mm-r:::'Yl1J~1Ut'l1Jn1Jfl1111111 fill iJh 1 u~ULEJ-J et~iiifru~1 r-.J 1111-J L'4'a1-:~ i.JJi.~1um-r~ bLt'l cu cu Q.l 'U 

1nBl a cil.J L ~m:::~11 11:::tb 11.lttm-riit-~111Jl.J1 u ~ ~~ 
'U • 

~-:~d mm-r~.Jn~l1~lm-rmn~1~1m~f'l"nlr.Jmnn11L~¥~~ry-:~ Lbt'l::::Ln~~.J"nl1LaL:fir.J 
LL~:::"lrl1r.JhtJ ~lm~L~r.JJl11L~r.JlL;itl\l~lr.J~t'llr.JDj:::n11 L"litt "ii1nn11~~L'~-fl 1Jl~b~1J t-1~ 

• q 

"l..EJ.Jmu1.J'TI'it~ fl1111~~1.ln~"l..a.J<iJEJ!li.f'YlEJ h~~111.J nT:r1~1ur-:~;<il1.J 'J t-~mL~:::wu.J~-rM::: 

iru f11111i.JJ ~11~ fl"ll EJ.Jfle:Jfl11u fl1111 Lfl1r.J~ ~n11::: hflu1.Jmh.J ~1EJm-rLn~"ii1nn-r1111~mf 
q q 

1 UL ~f'l"lrl r.J ~1 L ~~"iilnn1111~UTILb~:::fle:Jfl11u (Male androgenetic alopecia) LUU~1 L ~ ~"1.1 El\l 
• q q 

' ' ' I _d ~ .d d .clio ~ .d.d 

t-~!111\l'Yl~lJmn'Yl~~ (ttr]Jl1, 2543) !!1lr.J\llttn.J'.nlrHL~:::~qj.Jt-11"l..l1 (Caucasian) 50% 'Yl11 

U ru~l t-1 11i1.J ii ~1 L ~ ~"iil nn11!l~'U.TibL~::::ele:Jfl11tt~\l n ~11 ~.JJll1::::d\l:::b~- 11 LL~~\l Ell n11i\l LL<iJ 
., q q 

"li1.Jlr.J1tt~e:Jutl~lr.J ~-:~d U-;J\JUtt m-rLLnuru~1t-~11"h-J~1r.J~lm~<il1.J ') iimj1im~t'llr.J"nli~ 
q q QJ q 

L"litt minoxidil bL~:::: finasteride ~1m~nmm-rt-~1111.J"iiln~1m~"l..EJ-Jflafl11ttbb~::::n-r-r11~'U.lfl.~ 
q q 

u<ilii.Jfi.Jii t-~~-lil.JL~ r.J.J 1111~\j 1.l-r:::~'YlTit-~G11 um1i'nB1JuLtlu '1.1.lm_h.,~ln~ ~.,d t-~G1-li1.,'JL~ r.J.,'j 

~ Ln~,}uii t-~~L~r.J<il afl rnn1~:fii~b "liunu L "liu J1~un,]u fl1111f*nrn.J L 'V'lf'ILL~:::tl1m rna~~ 
q 'U q 

~~~-J iit-~~<ilm118au1ufl-r-rrfm-rm~1ir.n Ltlw~!u uan"ii1nd ~~.J111n~t~~1imLL~11l:::rh 
q 
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1Vi'ennTJ"t:-J6J11·:m~u~h.unan~·-w ~",fu m1vr~u11iff6Jul.v-rnlAitrrm~1~"1~1uf1116Jtmh , 
s cl1-Jmn 1 uihr"Vuu ~1m ~~t:-Jflth::m1~rt"l fia"-;nmn16JUfl a~.n £J ~iimnwh m ~"lf111::~ , , 
'Yl1" lfl ii 11 mf" l tlu11iJi1ruru1"1511U1U ~~1J'Yl s~ 'ii m1mnt:-Ju 1 n nu f1116J~ fl1n~ ~1 £J'Yl1" 

'II ...... 

1i1111 ~a r.h" fl""ll a" .W"lfff6JU 't ~ 1111 £J 1 utl1:: l 'Ylf'll 'Yl £J n11ii £J r1f" if~" 1 Vi' f1116J ffU h 1 un11 , 
'Yl~fla" 1-i~qm~lflii ll~::ff11ffrl'W~"lfi. 'Yl £J11mY" ff111J1""1fii~~ t:-Jff6J 1 Ull"l56JW'Jh £J 1 Vi't:-J6J£.111l ~h 

'II 

6J1~m~nn~ i.n ~u rf" ff1l ~~n11di~t:-J 6Ji1"111mJaft6Ju ~"d :JJ" l t!u 1 un11~n 1!1-1n ~ i.nn11 , , 
~urT"lBU L6JJ'aJ 50-reductase ~"LUULBU L6JJ'aJ~ii1J'Yl1J1'Yl1 Un11LU~ r.m e1tli16Ju testosterone 

'ttl LlJUeJafl6Ju dihydrotestosterone (DHT) ~"11::rh 1 Vi'L6JI'&'1tfLff'Ut:-J6Jilmn~ t:-J6J11"~~tln~LL~:: 

t:-J6J1J1"&'1" 1 u~ ff~ ~"11uii"1h"n ~1d ~"fl" l "li1 hnui1 ff6J6J~;num1Ln~t:-J6J11"~"1 uL ~f'l , 0 

"151 £.I llfl::~ W"U111::mn111 nflTl 6J ~~tJn ~'11 a" n11~6JUL 1 £JUeJafl6JULLaU 1~1L 1JU ~"if fl116J:IJ" ... , , 
~ 6Jl r.J'll a" lr11"n111i r.Jd:JJ"~6J1 m Yi a1n 1!1-1tlln11t:-J6J11"~ ff1m1mTu 'Yl aur1 ru.111~1ii~"ll a" , , 
t:Yr1u 1~ £Jn111ivhff6JU i. ~1 ~"ltlu1~n~u~a v1n~~1ll~::ff1m1n ff11~1 i.~1 u l1 s"~ULL~:: 
'II , , 'II 

ih ~" Ltlu 1 ~n~u~'li1 ffU h~" 1 mL~::'ii1"th::L 'Ylf'! 116J~"m1~n1!1-1U1::~'YlTI111~'11 a" ff11Lfl ii • 
1J1""15ii~~ lUUthttt:-Jff6J1 ULL"156J~L Yia 1 Vi't:-J6J r.J11L ~h L YimtJULL U 1'¥11"1 Un11ttlmLUU 1~n~1J 

'II , 

L yj e:l vr ~ U 1 L tJ Ut:-J ~ ~ Il ru.'tfl yj a1n 1!1-1 a1 n11t:-J 6J ·h" d)~ L U U an 'Yl1" L ~ El n~ it" ll fi t:Yih tl LLGl:: 
'II 

t:Yu1111f1l~ an 1 il Yi a'Yl ~ ll'YlU£.11~ ~1 £J"lfii~ ~L~111nm1~"lr111::~~1 £JlTI'Yl1" lflii tl1::n eJUnu 
" 
l Yi mtlum1fftta"lm1~1::11"n~h1 "lf'!11!1-~n1l~m .W£J"" 1 um11 i'Yl1~r.nn1~iiar.i1 u l'la"~u 

0 'II 

ll fl:: 1 UU1::l 'Ylf'!a V1"1f1 nl.f'll llfl::ri a 1 Vi'L n~11 r.Jl~ ffU1J ffU u'111 ~ LL~::Lf'l11!1-~n1l~~ m -w [J" a V1" 
cu It 'i ""' 

1. ~n~1 n&'1 i.nnTl"1m~1t:-J6Ji1" 1~t~m1aanq'Yllf~seJsflmtmff1 'YlffL~slnt"llEJ" ff11Lf1ii~iim1 
t:-J ff 6J Lli.Lb "156J~"li1 tiL Vi' t:-J 6J EJ11 L 11 

'II 

2. ~m~nnflLnm11n1!1-1t:-J6J11" 1~ t1m1aanq'Yllf~ am:rfhmL 'Ylff1 'Ylffl~ s11tt'l1 s" ff11ffn~~LLr.Jn 
111 n .W "lfL 'Yl £J 

3. ~n~1n&'1Lnm11n1!1-1t:-J6J11" 1~ r.Jm1a anq'Yl~'ii aeJEJfl6JuL 'Ylff1 'YlffL~EJ11tt'l1EJ"~'ln1!1-lf1ii111n 
Vl"nl. 'Yl t1 

1. "Ji1 rJ 1Vi'un11J tll~'Yl111J"Ji El6J~llGl::fi ell Vi'Ln~EJ"f1'fl111l'¥i Um1vr~u1 t:-J~~i)ru.'tf116J~""Ji'EJ6J~ 
'II 'II 'II 

'11 a" Vl"n ff1 1ffn~111 nVl"n~1s ff11Lflii~ iir1116J~6Jb]'Yl~t:-J&'1L um1i'n1!1-1 s1n11t:-J6J·h" 
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2. dJum11h m ~~~~fh"ll eh1Vi"Iri. 'Yltt1um1'\.bm 1 iu1:: tmrll'mnfl_,iJuL ~t1m1~~ ~d]u 
'IJ 

~~~nrn-t11m~1mnTm~1l-1 1l~~\luudJum1".ZhtJu~n~!lnhU.n1~'lh::"lf1"lfliLv;u 
q 

fll1~i;l1~lli"lltJ\JVi"IrLL~::Vi"Irl;l~li I. vn'l 'Yl tJmn fl.JiJu ~\l1u~1li"lltl\ln11ri EJu1:: LtJ".ZrULL~::L ~~vm 
~ q 'IJ 

11Lil~ 

3. th 1'1Xd1~'Yl1\JL~tln ~mllil'Yl1\l~rt_,"lltl\l~U~L11fl 1um1L~ EJn 1i~~ ~.nrn.tf-;nn!l11~".Zr1?1 
'IJ 

4. "li't!~~v1n\11lil~ mhmllu ~mnu 1um1LUliLL lil'Yl1\ll ~t!~U1::nt!Un11 1 iLUliLL lil'Yl1\ln11 
'IJ ... 'IJ 

~~~~~~.nrn.tfL ~ EJ1n~1EJ1n11~~1l\l~\ld L~tllL iia\lrJ\l~u~1nfl1~ijfll1m ~EJna1u 
'IJ 

.,.I A A .o=::t. Q...o ft ,J' 
u1:: l;l'Ylli111Y-l"ll EJ\l ~ ~ ~11 nt.'o/1 m n"ll u 

5. "lla~~v1nm1\11lii~ tJ".!h tJi;l11\lfll1~~u LvLL~::LllunT:muul;lu u 1 '!Xd1~m1~~~ ~~~.nrn.tf 
'IJ q 

1n~1EJ1n11~~1l\l 1~ tJmitJ"llt!~~~li;J1liv1n\11lii~ tJ 1uflf.Jd1um1ij ~1w1h tt1um1 
'IJ ... 

~ ~ ffU h L ~ e-m1 ~ r1 ?1 u L vim i1 ~n 1::u1 um 1~ ~ ~ ~ ~ EJ ~ lilU 1 ~ tJ r111 ~ ~th::n au m1ij fll1 ~1 
q 'IJ 'IJ 'IJ 

fll1~ L i11 vn\JU1::ff'YJTI111'Y'l"ll El\ll~rl~U 1un~ 'ln L vi a1n~1 tl1n11~ ~il\1 
q 

6. ~~~.nrn.tf~d1~'ifu1~tJmitJ"JlEJ~~Iil1nm1i,J'tJv::".!htJ1n~1~ijmm1~~1l\JL~ ~_,if 
'IJ 'IJ 

liuL iiEJ\ln.JL ~~fll1~~u h 1 um1~11.J.:n1~ 1 u«\lfl~ ~.nn ri_,'ifu ijflrnn1'Y'I.:ni~~~mn fl.J'itu 
q 
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d 
1J 't1 't1 2 

L~tl.t.J6J"lleh'l6J'\.l.l!l-rJ th::nau~1r.Jff1'\.l."'~n mi 2 ff1'\.l.~a L~'\.l.t:-.JaJ (hair shaft) ~~dJu , ~ 

ff1'\.l.~Lt:-.Jsi~uwu~f'f11!1-::aanmaJa~L~ul~i!j]L~u LL~::ff1'\.l."llfl~11nt:-.JaJ (hair root) ~~acin1r..~l~ 
~ 

WU,J~l!l-::~~hl iiwt!1~Lif111mL.],JLL1~L~ut:-.JaJ Ltlm•11V(j)L~umn1umr~f'f11!1-:: LL~::i'i1wt!1~ 
~11-'lt:-.JaJLit:-.JaJml~ahiL~eJr.J GJ 

1uff1U"lleJ-'lL~Ut:-.J6J "'1a Hair Shaft LLU-'JLUU 3 .ffu i,J11J~ 1 
'IJ 

Medulla 

50-100 J.llT1 

1U~ 1 LL~(j),J~nl!l-m:::"l.lfl-'JL~mw "'1a Hair shaft (~m: i(j)LLU~,J:ll1~1n Wei G. and Bushan 
'IJ 

B., 2006) 

L"TI~~f11L'ir.J-'li1numt1mn~ml~1 L'irm'J1 Keratinized cell 1J1::nmJ~1r..1 Hard 

keratin LU'\.l.~1U 1 m!J 

2. .ffu Cortex Liludia.ffuuan iiWJ1aJ"'u1ri~(j) 1J1::nau~1m"TI~~ L1r.J~i1rJ(j)flU , 
LLUUGJ iiL~u1m-nJL1r.J-'li1f1~1r.J L~m1ieJn i'i1mt'1~1iwnaJLL~-'lLL1-'l"lle:J,Jt:·-I:IJ 

111 r.J L UL"TI~~iidJ!j]i'f ~,JLUUi'Hl1"'U!j]t=ft:-.JaJ 

3. .ffu Medulla "'1a .ffmmun~1,J Lllu.ffu~aci1u~(j) ii"lie:J,Je:Jlnlf'fLL'mn iiL"TI~ff~ij 
'IJ , 

illLfl~ r..~~ ~1wru"llu8 eJu LL~:::t:-.JaJ"lle:J-'1 L~n'Y111n~:::rT,JllJii.ffwd' 

Complex protein Keratin 85% 

" " "" 0 fl116J'.!JU (U1) 7% 

1-naTu 3% 

dj~~ 2% 
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~1U~LVI~milu.a.Jrfth::nau'Yl1.Jlfl~~u6) i.~mi trace metal l"liu Aluminium 

Chromium Calcium Copper Iron Manganese Phosphorus ll~:: Zinc 'Y'llll1 Zinc llJ'U. 

a.Jrfth::nau~'Y'lumn1uul'ur-J:w ii.J 22 il~~n1:w ~mff'uf-Jmi'11-ntn 100 n1:w 

Keratin luuhJ1~U~~11.J~Um';l1n n1~a::i11u 18 "lffi~ ~.J~i~ci-1U~1.J G)rl'U. i.J 
' "' ~111-J'Yl 1 

~111-JYJ 1 El.Jrlth::mJU'Yl1.Jlf1~~luUn1~eJ::iJ1w.ua.J hh~u Keratin (~m: i~llU~.Jm';J1n 

Mottram, 1992) 

"lioUIPI71 tl\ln";ll?l m:iii'"' -i'mJa::LIPI u L3Jn "lioU IPI71 t1 \1 n ";! l?l t1:: iii'"' -it~ ua::LIPI u L3Jn 

Alanine 5.6 Lysine 2.9 

Arginine 7.0 Ornithine 0.2 

Aspartic acid 7.0 Phenyl alanine 2.0 

Cystine, Cysteine 12.3 Proline 7.0 

Glutamic acid 12.9 Serine 10.2 

Glycine 6.0 Threonine 6.7 

Histamine 0.8 Tyrosine 2.0 

Isoleucine 3.2 Valine 6.2 

Leucine 8.0 

~1Vl1un1~eJ::i11u Cysteine ~'Y'lumn1ulff'U.f-J:JJ ';l::~trm~rn::lUU Sulfur-containing 

amino-acid n~~1Lfl1.J~11.J i.J1U~ 2 'Yl1.Ji1ll ll~::lrie:JmJ1mff'uf-J:JJ';l::ln~ Disulfide bond 
~ ~ ~ 

'l~d'Ju dimer L1r.Jn11 Cystine n~~1lfl1.J~11.J~.J1U~ 2 'Yl1.J"lJ11 ~1 Disulfide bond d'leJ.J~ 
~ ~ 

luu~ ... n~"'urr::~ ~1f1 ru 1 um1 11Xm1mlil.Jll 1-JLlrhff'uf-J:w rh 11Xf-J:wf1.J~Jl1'Y'lt~ rJ'l~ 
~ ~ 

NH-CH-COOH 
z I 

CHz 
I 
SH 

Cysteine 

Cystine 

1U~ 2 LL~~.J Lm.J~11.J"lleJ.J Cysteine Llt:l:: Cystine 
"U 
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"11U~ 1~mi 

1. ~urr::h·1~1L"ilU (Hydrogen Bond) LUU~urr::eiem6) di~"il1fin11L~mJ~m1u 

1::~11.J~:J.itJ::iJlu (-NH2) "lltl\lfi1~tJ::iJlu~-mtt.J nim:l.imfutJU~ (C=O) "lltl-:1 
'U 'U 

n1~tJ::iJlu5n~·mtt.J m1~hlrh~1r.J~urr::U ij~~rh1ri'u~mJ3JeitJU~l~-:~1~ 
~la ci1.JL".zim.f1 ff13J11fllULL 'Yl1fi~la £i1::~l1\l~:J.i a::iJ1 ULL~:: mfuait~ rh 1'1-i'~aJ 

'U 'U 

~ULLUU 

2. ~urr::m~a (Salt linkage/ Ionic bond) Lllu~urr::1::~11.Jn1~a::iJlu~LUU n1~ 
eJUl~mi Aspartic acid LL~:: Glutamic acid nun1~a::iJlu~LUULUff l~LLri 

Arginine LL~:: Lysine 

3. ~urr::1~-ir~1l'l~ (Disulfide bond) ~\l~l~n~1llULL~Th ~a ~urr::1::~i1.J~:I.ia:: 
'U 

iJlu Cysteine 2 ~:U dJu~Ull::~ij~l1mLii.JLL1\l3J1n 
'U 

""' 2. ~1nf.UJ 'Vi~tl Hair Follicle (HF) 

HF J ud:Ju~1u1.l1::n am11u ~rt.J"lla.J ~l~U.J 1.l1::nau~1 r.J 1~1.Jfff1.J-iru9Yau"llawn~Lf 
"11U~~1\l 6) mnmr.1ni1 20 "15U~ uamnndir.JLUU~aci"lJa.J psilosebaceous unit ofi.J~3J1r.J 

'U 

1l3JLUn.JLif'U~3J (Hair shaft) LL~::~lL'lH~~"lla.J HF n~1mittJ"lJU~n (arrector pilli muscle) • 
LL~:::~EJ3JL"lliru (Sebaceous gland) ~\JLL~~.Jlu11l~ 3 

'U 

1U~ 3 ~n~rn::LL~::~lUU1::nmJ"lltl\l Hair follicle ~\l~3J~ (~m: ~~LLU~\l3J1"il1n 
'U 

Patzelt eta/, 2008) 
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~nnJtl~ 3 ~::L~UL~11 L~Uf-111 1 L~U~::ihia11L"ll~U (Sebaceous gland) mLffrJ.:J 1 

~ El :IJ L ~mfi~EJUL>'I1 f..I:IJ L ,X f..I:IJ~H\l1..J111 LLCl::'Yi1~U1~fm~1f111:1J"ll11~U"lJEJ>'IL~Uf-111 LL~Liifl 
'IJ q 

Sebaceous gland f-1~~ Sebum EJEJnmmndiui.tl :u::'Yi1L1Xf-111~u ~~u LLtl::~mJm 
'IJ 

HF ttuiht-mtl"J::nEJU"llEJ.:JLifm~EJ~a>'!"ll'U~ ~a 
A' d 

1. mm£Jafi11"J (Permanent portion) 

- LlJUL ifm~ El~l~ iim"JL tJ~ rJULLU~\l lfi"J\l ~f1.:J/"JUi1.:J LU ~1 111\l~"Jnl"J 
'IJ 

L:U1qjL~U l~"ll El\JL~Uf..I:IJ 

- a ci~~nu~1~u.,.ffu uEJn rJ..JLLtl..Ji.~dJuan~a..Jci'-:Jutl"J::n EJuci EJ tJ '1 
'IJ 

~El 1.1nfundibulum ~.:JLUUci-1u~mh::~11\l ~1~u..J.ffuuan nuriEJ 
'IJ 

LU~"IJEJ\l!ii a11h~u 

2.1sthmus ~.:JLUUci-1u ~ t1 ci1::~i1..Jri mtl~"llfl\l~ a11h~m1u Bulge 
'IJ 

region LUU~aci"llfl.:JL"D'tltf~uri1LU~ (Stem cell) LLi.'l::L•Jmtfnijfi':~Jnu 
'IJ 'IJ q 

"ll'U~ mast cell 
.J' "" ... 

2. mm£Ja"l51fl111 (Transient portion) 

- LUUL iim~t1~iim1Ltl~ tJULLtl~\1 Lfi"J.:J~f1..J/1tli1..Jltl~1:1J1\l~1m1 
'IJ 

~1nnl~ 3 ~1U~l'la..Jaanu1nrntl~1 £J~~ii~n'l:trn::Ltlum :: Ltl1 :: L'1£Jni1 
'IJ q 

Hair bulb u1nrnifiiLorr~tf~~1rlqJJtli1.:Jfl&t1£JU1iifl ~L1£Jni1 papilla LUU~1u~iiL~u 
L~fl~mvH.i mfftJ>'~ 1 ,X EJ1~1"JLLrh~Uf..I:IJ~.JL~u Ltlu~1u ~ ~1fi'ru~~~"ll EJ.JL~Uf-1 11 ~1n 

" . 
u1L 1 rn ifiim"Jtm'Yi1 ~1 t1n~::'Yi1L i f-111L~iinTr\l t~n:ffu111 am~ tJ 

'IJ 

n1"JL:U1ruL~U l~"llfl\JL~Uf-11111WI~U ii~1£JrlU 3 1::t.J:: ~\!if 
" q 

1. "J::t.J::L:U1qjL~ut~ (Anagen) LUU"J::t.J::~L~Uf-111iin11L~1qJL~U1~ Lvi:1Jfi11:1Jt.l11 nu 
.. 1 ..:t ~I .J' ~I o cv d o ...,. 

L1i.'11u1::1llrn 2 fl\1 6 u 1::t.J :: ULuU1::tJ::~1flqJYln1~U~fl1111tl11"1Ja\lL~Uf..I:IJ"lJa.:J 

.. . 
11U'I:tt.ILL~~::fiU 

q 

2. 1:: t.J::fl~flat.J (Catagen) L~~11~1nm1~iim1~tJ~n11~f1.J Ltl"J~UEJ..Jfi'tl-:J::naU"lJE.l>'~ 
• 

L~Uf-111 iim1~~n11~f1.:JL:iJ~~LUL ~Uf..I:IJ LL~::iin11LU~tJULLtl~..J1tli1\lL"ITi.'ltfU1nrn1tJU 
'IJ 

~l1£Jn11 matrix cell 'Yi11'!X~11tl1~11L~m'JJ1m~~miv..JL~Uf..I:IJL~i.'l~~\l 
- r:;: .d d .r!l d d d 

3. 1::t.J::l'ln (Telogen) LUU1::t.J::'Yl HF :IJ"llm~~~i.'l\1 (m~ml'lt.J\ltl1::1Jlrnfl1\l~U\l"lla>'~ 

"IJU1~tln~) LLi.'l::L~11Lfl~ tJU~1fl flnm1n&tnu~1m!.:J 1::v::df-I:IJ~::~~ ~ i1>'~ 1~~1 tJ 1 u 
q 

"lJ rn::L~ t.l1rlU'dLa>'l ~1U"lla\l Papilla n:U::L~11 iim1~f1\l L"ITi.'ltfL~Uf..I:IJ"l1~~ tl ttJ:ffum 
q 

'Yl~ LL'YlU 'Yi1 H1 UfiU 'tdJii1::t.J::f..l~~"llUL ~iit1u 1 ui~1 mh1~ a ~::iiL~Uf-1 111 ~d.Jm 

'Yl~LL'YlU L~Uf-I:IJLri1aciL1m.J ') 
'IJ 

1ULLUUn11L:u1ru L~u 1~"ll a\! L~Uf-111~11l11fl anu1 vi.~~\1111~ 4 
'IJ " 'IJ 
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(a) Aoagen Telogen Earty AnagM Anagen Allagen Anagen 

fl11aJ~<Ql1..hn~"ll Eh'IL•JH~~ HF LW:::I'VI~El 1>1'il''mT'H'il1qJ L~U l<Ql"lJEJ>1Ltlll.~aJ th l ~Lfl<Ql1111:::Wh>1 "] 
mnmu L -rlu 1111::~aJUTJ ~ui1>1 ~>1Luui1ru'VIl~~lT1ru~n~::'YluwiEJ~en li:J"llEJ>1UflfltlLuum.h>1 

~ ~ , 
mn 

Elln11~aJ11.JLL1.'1:::~·n~:::~1ll.LUll.eJ1n11~'V'iUl~~'l L l"'f'l"ll"l ULL1.'1:::'VI fll>J ~ri Ell ~dienm-:J"lllen 
fl.llaJ aTu h LL1.'1:: L~u ~"ll 11ll"'~ en LL1.'1:: L ilu~1 L 'VI en 1 ~ ir f!mhul'U.aJl m ~l::LL~1'l'VIlnl11nMlL ~ 

, , 'IJ 

'VIl U"lll<Ql11 aJn.Jn11U El.Jrl'U. len uttllU ~ aJU'U.~'JM:::fi'U.L 11 ~U1:::aJ1 illLL~ll.L~'U.LLbi:::':fl>Jl'U.1.'1::: 50-

1 oo L~u LilmJn ~ Lri m~u~aJ'V11.'1en'il>Jlll 'il:::~L~u1 mJ Lnen~u 'Yl<Ql LL 'Yl'U. EJlm-:J~~aJil>J ~enlln~ , 
L U'U.Ell n11~ i'l L n en Lri eJ ~aJil'l L n'U.l'U.bi:: 100 L~'U. 'V1'1El ~aJil>J LL~ll~'l eJn~um 1 mJ 'VI1a>J an 

LL~l LLWiL Ull.Uf'U.L~ nU1'1 

~11ll::::~aJil>Jfil"'u {WfJ11l, 2543) f'ia 

1. ~aJil'l~ln<Ql-:uln11n~aJeJm~u-nii.enLUU'VIriflaJ "] I ~'1~-:JM:::: (Alopecia areata I 
CV.r=o, 1 A 1 IV d 

Alopecia totalis) ~'U. 'U.M~l'U.ll ~l L 'VI en Ln<Ql'iJlnnTnn U'Yl aen'Yll'll"''U.nWr'JaJ'VI-:Ja ... , , 
flllaJ ~enlln~ ~h'l "] L -rlu hflwJ aaJ l 'Yl-:Ja U~~ ~n11ril'll'U.aJl n'VI1m!e:J mn'U.lU hfl 

~l'l"llll n-:J::::ll"'l::::eJm~uL~eJ1'1LU'U.~'U. LLbi:::~aJil>JLU'U.'VIciaaJ "] (Alopecia areata) 

Ul'lfl~'le:Jl'il~nl-:Jennl'iJihaJlrieJ'U. L"lill. rtn~'VItlan 'V11a"Jrt"15ll. 'VI1aLU'U.hfl 
'IJ 

Ul'l a ri1>1 ~'1 l n<Ql ~ aJi1'llU 'U. 'VI ri aaJ l~'V11e:JUl'l fl~'l ~ aJ Ell'iJ'il'l~'l~1M:::: (Alopecia 

totalis) 

universalis) 

2. Androgenic alopecia lU'U.hfl~aJ'il'l~l"'UUeJU~~en 1ull"'f'l"15lU1111:::d'L'1un1l , 
male pattern baldness l<QlU11l1:::d' 'iJ:::b~aJLn<Qlrl'U.LU"li1'llU'iuene:Jll.Utl1U ~'ld' , 
Androgenic alopecia ~fll1aJ1ll.LL "J>Jmm!e:J UwJ1'lrl'U.lULll.LlwJtl::::Uflfltl ~>Jd' l"'Ul~ , , 
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LLumnnTnnd1.J'VI1m~ttt:·nJ~e:J r.JU1.Jiil.J 1ut~mm'VIiil~~1.Jll1 LL~LttL 'WI'! 'VI ru.Jn11:: 
q v 

h~it"t!l~e:Jr.J1ttLL1.JLL!il::';J::d1~ 1u~m~rn::~:IJU1.Jiil.J ~.,;! e:J1n11Yl1.J~~Un lwn1r.~ 
q 

LL!il::'VI ru.J';J::L~:IJ~ttLrie:J m r.1 30 tJ n~ i.n ~1'VI1u e:J1n11~:1Ji1.JLLuurt'rr., i.!JLL 'iii~ LL~ 
v q 

m~-;hdi~';J1naYJTI'Wiil"lle:J.Jemft:JJm'WWlf1r.J Dihydrotestosterone (DHT) 

3. ~:IJ11.J';J1nnT'j~.J~:IJ';J1nm1LUtth~~~ (Trichotillomania) ~:1Ji1.J"ll'U~ddi~-;:nn 
n11~-\lf.J~:IJ"lle:J.J~1Le:J.J Luuh~~~"ll'u~J1~~J1'r'h (obsessive compulsive 

disorder) irn'Wu1m~n 1r.~iu LL~::~'V\ru.J ~~iimm1mL'htt~11'VI1~1L'VI~"lle:J.J 
q CUQI CU q 

m1tn~ h~~~ ~11i.~1'uf11tm::tb hm11~1tUu~1~ L Yle:J1it"ll1nml'.J~:IJ1e:Jmi1.J 

i.~ 

4. ~:1Ji1.J';J1nm1iii."li'~.J (post febrile alopecia) ~~iii."li'~.JLntt 38 e:J-\li'I1L6Jl'~L6fir.J~ 
~ ~ ~ 

irnii~:JJi1.Jl~ ~.J';J::'Wu1u~thr.J~Luui.mAJe:Jr.~~ mL~L1r.J i."li''VI1~1mlllle:J~u1:1J 
~ v 

d:Ju~u 1~r.~"il::L~:IJii~:JJ11.Jlh:::JJ1rn 8-10 1tt'VI~.J"il1niii."ll ~:IJ"ild1.JL!lmn i.!l 
'VI :IJ~ ~hM-:: LL~::~ m::~1 m1tm ~u m,]u 1 'VI !1 Le:J.J i.~ 

5. ~:IJ11.J'VI~-\l~iile:J~ (post partum alopecia) 'WUlttm].J'VI~-\l~~e:J~ LL~'Wui.!lmm!n 

L'htt1m!J';Jd1.J1Wlh.JL~e:Jlt~ 2-3 'VI~-\l~~e:J~ U~U1-\l11r.Jll';J::L~:IJ1UL~e:J'ULL1n n11 

11-\l 1~ r.~mniJn"i:l::LUU~1lt 'VIU1 LL~::~1tt"li'1.J"ll e:J-\l~ld'M':: LL~U1-\l11 r.Jn-11-\l 1~ r.J~1 ") i.ll 

LL~i.!lt~ r.JU11n~:rhi1.J"iltt~1U'VI:IJ~ m111.J"ll'U~d ~:IJ"il::n~u" e:Jn~um1 'VI !luiil::irn 

n~U'VI1r.J~1mh.J 6-15 L~em 

6. ~:IJ11.J"il1nm11im (drug induced alopecia) ~1hr.JU1.J11r.Jl~1umu1.J"ll'U~ 
~ 

LL~1Lfl~e:J1n11~:1Ji1.Jl~ JJn'WU1l1r.J'VI~-\l"il1nm1Lir.J1 4-15 -Ju r.J1~rie:JL'IXLn~ 
1111::u"l~ l~LLri 

"' 
m1n M-1 L il e:J .J e:J mL iil:: :IJ:: L 1 .J l "liu cyclophosphamide, trofosphamide, 

lomustin, decarbazine, 5-fluorouracil, methotrexate, colchicine, 

bleomycin, daunorubicin, doxorubicin, etoposide, mitoxantrone, vinca 
' ,J' fl .:.., .J" , ' .... 

alkaloid ~:IJ11-\lLLUUU"il::LuU"ll'1~111 LL~::~:IJ"il::.Je:Jn"lltt:IJ1 b'VI:IJ 'VI~-\l"il1n 

'VIr.J~1iml11::mrn 6-8 il1~1~ 
q 

mile:J.JrlUn11LLoJJ.J~1"1Je:J.JL~ e:J~ (anticoaggulation) 'W1Jl1'VI~-\l"il1n 1imi.tl 

LL~1 3-20 itl~1~ L"litt coumarin 1~mU'W1:: warfarin LL!il:: 

phenprocoumon heparin LL!il:: heperinoids 

drugs) L "liu carbimazole, 

methimazole, propyl- LL~:: methylthiouracil, sodium perchlorate LL~:: 

iodine 
~ ,c;::-. a.,.. fi'A A 

r.J1'W1n'J~1:1JltLe:J LL!il:::e:JU'WU1l1~1:1JUle:J (vitamin A, etretinate and 
q 

isotretinoin) ~thr.~~i.~1u1~1iltt Le:J mn ") "il1n'W1mbiru~ul1~1 
~ 
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mnniT-'Ju~:: so,ooo r.~it~ ih'l~1ui~1iJULEJU1Umn 6JU1WVl~1m~EJu 
'IJ 

~::in~~~~T\1 J1V1irn~~ ~1LLi.J ~Eln ~.UJ"h.J LL~::t:r1htJ~L~11JtJ1 
'IJ 

etretinate (Tigason ®) 1unT:r1n'l!!-1 hfi~::L1i~L~'U (psoriasis) wu--hiit:nJ 

·.h.Jth::mru. 20-30% "1JEJ.Jt:r1hr.~ 
'IJ 

tn"ll"U~5'U6) L"lf'U 

-triparanol, clofibrate, benzafibrate ~1VI1u1i~~l"llaTu1uL~El~ 

-m1n'l!!-111fl~~"ll"it~ flurobutyophenone 

-tnfl11fhL it~15it~~i11thL';J~L~EJ11ULU'U~1'Ulh::n EJU , 
-mnuin L-riu trimethadione LL~:: valproic acid LU'U~'U 

7. ~1111.J~Lfl~';J1nfi1111Lfl1r.J~ (stress induced alopecia) 1uu1.Jfi'U~i1fi1111Lfl1tJ~ 
111n ')';l::rh 1 '!XLi"i~ ~1111\IL~ 1~ r.~aTmn~ 2-3 L~ EJU VI ~\1';11ni1fl11mfl1tJ~ u!il1 u 

1J1.J 11 tl ~ i'j fl1111 L fl1 tl ~ El ci1 \11'ULL 1-J ~11111rll'h l ,X~ 1111-JVI ~.J L fl1 tl ~ L YJ tl \1 2 , 
~;hJm'V11~ LL!il1 wnn11 tJ~LlJu ~11-;)::n~um.JEJn 1mJl~ 1 in ~1u1mh::mru. 3-6 

• 
"" L~El'U 

8 . ~11i1.J';J1nn11El~ El1'VI11l 'U1J1\111 tl~ LU'U hfl"ll1~~11El1'VI11 ( malnutrition) ~:: 

ii ~1111-J l~ LL~::U1\Ifl#\l £1w~u 1 Ufi'UeJ1U ~w m m11~~J1V1Un 1~ tln11EJ~ El1V111 i1 

11ti\11'UnT:ilirJW1J'h ~thrJ~i11l11::eJ1'U~1'U1'U 20 fi'U ~~fi'J111eJ1U1~rJn11 
'U 

u11nflm'VI11L~.lLnu1u~:: 200 LLfi~EJ~ 1h1n~r:hi1~1111\l LL~::e.iEJuLw~r..~mn 

9. ~1111.J~1nm1"ll1~ hh~u m1"ll1~ hh~uih1Yi~m-ih~1::rJ::i1.JL~L11mnn11 
'U 

11 n ~ 1 u~1h rJ~ L~r.J L~ EJ~m nVI1EJ t:r~u'1~1m~ EJ~ EJ1~wu11i1 ~ 1111-J EJ ci Lllu VI ci EJ11 
'U 'IJ 'IJ 

10. ~1111.J~1nn11"1J1~TI1~ LVI ~n 1~ tiL 'it W1:: 1 'U VlrU.J~ £1-J i1111::~1 L~ El'U 1111rl1J1l11:: , ~ 

1~~~';11-\1 hfln1::Lw1::El1'V111'1~~~1...:J 1111lf.Jm1u'1~1m~EJ~~1rJ 
11. ~11i1...:J~1nn11"ll1~emfl11u~1n!i~EJ11LY11Eltl~ (hypothyroidsm) n11"ll1~e1Elfl11u 

';11 n!il El11 L Yl1El tl~~::rh 1 Yi~th r..1i1 ~mL Yi...:J LL~::i1 ~1111...:J~1L11 ~-\l,f u 1 'Ufi'U ~ ~1111-\1 
'U 

LL~ ::f~n e.i El'UL W~ t1 ~ ~ El ~ L 1 ~1 fi11L11 ~11~ ~ 11'1111 ru.e1 Elf111 'U~1 n Cil El11 L Yl1El rJ ~ 
'IJ 'IJ 

(serum thyroxin) l1~1'VI1EJL:ki n1"ll1~e!Elfl11u U1ULn'U L11~::rh 1 i m::L111::Lff'U~11 
iJEJ ~u~'Jl:Wl~ 

12. ~111l...:J~1nt:r1h r.~ hfll~ VI1El hfl~m~EJ1...:J ~-\IEJ1m1~11i1...:J~Ln~~u~::Ln~l1Tn...:J 
'U 

"' 1'11'1!1-:: 

13. ~1111...:J~1n5B~~~ wu1u5B~~~1::tJ::~ 2 ~n'l!!-ru.::~11.J';J::Lllu'VIciEJ11 6J LLUU11EJ~ 
LL YJ:: (Moth-eaten) LL~::i1"llU~111...:J~1rJ 1J1.J11 r.J~11~d1.Jlf.J~1'1!!-::nl~ 

" " 14. ~11i1...:J~1nn11r1mh ~1 tllff'U~11 ~11i1.J15it~UEJ1~ Lfl~~1nn11~.J1'...:J 'VI1EJ ~11 t:r ~ 
'IJ 

" .d. A q,.t Q.; I .:!&. 0 CV ~ 

~11Lfi111J1\115'U~ n11111'U~1JL 1 ~1 ~~ mJEJ rJ1.J LL 'J\IVI1Elfl nu 1 rJ1 ~~ ~11VI1El LL 1511W 
'IJ 'IJ 
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15. ~1d1~1J1nm1u1manonL·Hf ~~~1J1nm1u1manonb1tJ 1l::rh1~di~~~·h~i.~ 1~tJ 

~m~rn::"ll a~ ~~~i1~ iJ n~ ~ n ~rn::f1Gl1 m1u ~~11~~ di~1l1nn11"l~1'u tJ11n~1 

I 0 Q..oo.::::a, d G..l d A CV 

16. ~~11~bb1J11!1n'Yl1~1 tJ1l1n au ~m ~ 1l1nn11'Yl~U~r"r'd~::bb~::'d"ll~"llU1J'dl1ru. wu.~ 
'U , , '\J<t 

~1~::LtltJ~1mn11 ~~11~-nu~d1l::"laJ~1amff~anilum1m.Ji.~ 
17. ~~·h~~di~1l1m.:ffen1 L'liu b;ffeJ11~~u1uL~n ~m~rn::vrt.T~~h~:: dJU1~"lleJui~ 

nff::d1~1~bbfl bb~::~~11~bilu~cim.J 'J 

18. ~~11~~1~1i11~"n1~~d1~rieJu1mf~1ub~r"r~qj~bb~::-n1E.J (male pattern baldness 

and female pattern baldness) 

bbff1~~11Tim11n~1bb~::il a~nuEJ1m1~~n ~11 a ci1~mn 1 U"llrn::b~tJ1nu ~~~ilrn'Yf1'n~1 

mm1~~11~i.~i:hhwU.1m~~bUU~1u1umn1m1eJ~~~1~~1mn n1::~~ii~ n11iim1~~ck~ 
ff'A dQ.; I .d g.,.¥ ~.J' 1 

r'IUE.J bff1~f111~~1m ~ eJ'dn~1eJ1n11~~11~bb~::r"r1~::~1U"llU 'Yl~U ff1l ~~"lleJ~ mn11~~11~ 
~ . . 

fhLii~1l1n~~~mh::m1 ff1m~~~umn ~eJ fflb~~~1nn11~~urr J~n11i1~1J1n11n~~ • • • 
elnbff1J (Alopecia areata ~1eJ Alopecia totalis) ~1eJ ~~11~LUb~Wll'1t.lbb~::L~r"r~qj~ (Male 

androgenetic alopecia bb~:: Female androgenic alopecia) bb~t1ci1~L1nm~ fl11~ff1JffULU 

~ ~~1nm1 1 iv11'n~11 ulf1l1lumfu £J~n mj ~~ n b iieJ~1l 1 n m ii.1l'Yl11u ff1b ~ ~ bb ri'1l1~"ll e1~ 
• 'IJ 'IJ • 

mm1~~i1-1~-1n~11 an~~~~ 1 um11irn~iiE.J~ 1-Nl uif~1luu£J'~b~ E.J1b i'f.eJ-J~1E.J"llmhn~~~1tJ • 
1h::m1 b'liu tJ1 Minoxidil ~~un~dJUtJ1~~f1111.1~u1~~~ ff11.111rJ'!.bm1ilun111n~1 
mm1~~11~1l1nnn1.1~UITbb~::eJEJft1.1u i.~ bbl?i eJ ci1~hn~1 1.1 Minoxidil 1l:: 1-tl~~~nueJ1n11 • 
t-J1J"h~1:: tJ::bL 1n bW::1l::fl~U'd::~'YlTI1l1~ b'il ~1::'1i1~~n n11 1 im b rhJu UeJ n1l1nd£J~ n"l! e1:il1n~ 
1 Uf1111.1ff1m1n1n~1 eJ1n11t-J~11~~di~ 1 uu1n rn~1u~t!1 i.~ ~1a m~iir.~~1 ian-nil~ ~a 
Finasteride ~~ 1i1n~1 eJ1n1'd~~·h~bb1J1J~"ll'1tJ ~~ff11.111fl'li1E.J 1~t-J1.1;Jui.~ LL~eJci1~l 1nm1.1 

'IJ 

Finasteride n~~"li'1.JL~E.J.J 1um1th1~f111:1Jf~n'Yl1.Jb~vm~:: mmrneJff~lil~lil~ 11:lJ~.JfllE.J1:: 
'IJ • 

b ~r'fbb-li.J~1i11il~ bUU~U Ueln~1nm1 1itJ1L ~ a1n~1eJ1n11t-J1.111~~~n~11bb~1 V~~nl'dt-J~~ 

t-J~ ~.n rn'Yf~ n n11u~ u eJ n ff11~fl rn'li1 tJ 1 ~ t-J 1.1 tJ11 b 111 u 1u bb UU"ll a~ bb -n1.1~ 1.11 '!.t1 b ffua1 u 
• ~ 'IJ 

r1 eJ~~Iil1~Lilu 'Yl1~ L~ an LLri ~u11nf1~1 tJan'Yl1~wd..:~ ~~d £J~i.~~m1L~~ L v;um1tb ff111l1nvh 
'IJ 

m1n~1tl1n11~:1J·h~ ~~d1 uambU1'Yl1~~rt~ i.~nm'd'Yl~fffllJ~ff:l..lr]'Yllf~lill Un11'Yl~fffl1JU1 
~ """ d ~ ::; ~ l .- l ... d 1 ~I 

ff11ffn~1l1n~-non~ff11.11'dfltJ1JtJ~ bflU on~ Salpha-reductase ~ on~ Uu 2002 Hiipakka bl~:: 

flrn:: i.~~n~1ff11ffn~ L'liu Epigallocathechin gallate (EGCG) 111.1J~ff11~r]n~lflnn~1.1 • 
v-hn L1UfltJ~ ~lil1tJ"ll'ii~ i1ff11.111rlfJUrT~laui.onaf Salpha-reductase i.~L'liunu fl1n11~1.1·h~ 
Ln~ i.~b iia~1l1n~lil1 tJff1m~ LLI?i~1b ~~~1umn JJ'mn~~1nm1ri1 tJ'Yl eJ~'Y11~m11.1~urr i1:1Jnu 

• • • 
~'YlTI~~1l1neJafl:1.1Ul~r'f"n1tJ (Androgen) ~~L1t.~nL~tJ111.ll1 Androgenetic alopecia 
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i.n~11flln~1~~\11'U.L'V'lf1"151t.J (Male androgenetic alopecia) LL~::L'V'lf'l~ty.J (Female 

androgenic alopecia) rf.Jd' irmn~'innn11trf1.Jm:rfl~u Dihydrotestosterone (DHT) 1 'U. 

mmrn.mmn'U. 1tJ ~\ld' El1n11~~i1.J1 'U.b 'V'lf'!"l51t.J 1~tJL~11J~l'lTI'V'l~l'11\lvr'U.Iin11mb~::mrfl~'U. • 
if iJmL~~.Jtnn11Lrim 'V'lf1"151 m-iJ1~ltJ 30 il l~ tJ'il::LL~~\lEJ1n11~~i1.J'il'U.~~1J1.J EJci1.Ji.JLn<il 

'IJ 

'l~~u1nru.vn!1mmL~::LL~n~hM::~.J~a.Ji1.J ~-;m1'U.L'V'lfl~ru.J lTn'V'lu1wn1.JEl1tJ 60 tJ LL~:: 
v • 

mm1irn'V'lul'U.~nMm:: ~~i1.JLL1J1J~1 ') 1tJ <il1.Jmn.J~hB::LL~::~nBm::~~i1.JLL1J1Jb'V'lf'!"l51r.J 
LL~::n1::~\l~.JL11 'Jd' ~~~~;J1'U.~1L1JL'U.n11LUU~~L~Wl.IEJ.Jm1Ln~~~il.J ~EJ n11~ scalp 

"' 'IJ • 

hair follicle L~1u ~ ~n1::Y11J'il1nn11~~'U.L l t.J'U."ll El\leJEJ-fl~ULLEJU l~1L 'il'U. ~\lif aYJTIW~'ll El\l 
• 

f"H.rD~'U.LLEJ'U. l~1L 'il'U.~~ tln11~~ t.I11'1J tl\l Li'U.~ ~ LL~::'ll'U. ~--.rh.Jm r.J ~\l'Yh l \X EJ1nTi~LL~~\l El e.Jn 

L iia.J'il1nfl11~~~1Jn~'11EJ.Jn11L ~~Li r.J'U.eJEJf[~'U.LLrm 1~1L'ilU~.Jn ~11'il::~ mm1 ~ EJ fl11~~'U.1 
q... ,d d d, '"" d .ell A cu::. 

'11 El\1 b~U~ ~l'11J1\l ~\l ~~~l'l t1 EJU~\l LL~::~ fl11~ t111Yi i'U.~\l 'n\l~ e11n11m ~ eJ'U.n 'U. l'l\l b 'Vi f1"151 tJ 

Lb~::~ fY\1 

4. tfl'U l<ziaJ Sa-reductase 

LUULEJ'U.l<n~1'U.n~:!J oxido-reductase "15U~~rt.J~a1~'ll'1~l 'U.n11Li.JtJ~mm NADPH­

dependent reduction ~v'rurr::fi~1LLWU.J i14
'
5 '11EJ\l~1'1.h::nEJu~1'V'l1n 3-oxo- i14 

steroids 
'IJ 

l~LLri Testosterone, Progesterone LL~:: Deoxycorticosterone ~.J11J~ 5 
'IJ 

TESTOSTERONE 

AROMATASE H# 
ESTRADIOL 

OH 

Sa·REDUCTAS~ 
t)l)e 1 ~ trPt 2 

I 
HoHT 

CO:~EDUCTASE~COCH3 

typo 1 "' 1)<>• 2 3CI--HSD 
0 I -

PROGESTERONE H DHP 

OH 

~ 
HO H 3a-dlol 

~C:::~::W~':_. ~~,oo 
DEOXYCORTICOSTERONE H DHOOC HO H THDOC 

11l~ 5 m::U1Un11<]1i.JLfl11::~'1JEJ\1~11U1::nEJu -,11'\l'lln 3-oxo- i14 
steroids l~tJ~,hu 

'U 

leJU1"TTl15U-reductase (~111: ~~lllJ~~~ln Celotti et al, 1997 ) 
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lEJ'UL"lfaJ Sa-reductase iJ~1Wl'U 2 isoform ~.JiJfiUUUJU'1im'l:: nT'jWI::';J1tJ~1 
q 

ll~n~1.Jnuhl ~.J"::i.~mh1~ahl ~.Jd 

1. laui.-naf sa-reductase type1 (SaR1) d:Jmaui.-naf~1'11.J1UL~LWlh.J pH ~n1'1.J 

(broad optimal pH) ~fl11~ff11!11n1um1LlU1ffflTVHn"Hl·:Jnl1 u~~f111~1i1L vn::l-;)1::-;).J~l 
'\J 

n11 (1u1::~ui.~Lf11lmnf) 

SaR1 'Y'l1JL~1uu1nru. ff~EJ.J ~u i.~ ~1~U.J ~t~mm~mn (uar.J) LLfl:: HF 
'\J 

2. Lt!Ul"lfaJ sa-reductase type 2 (SaR2) LU'ULEJ'UL"1JaJ~1'11.J1'UL~~1wrl1.Jfl11:: pH 

~llJ'Un1!il (lh::mru. S) iifl11~ff11J11tl1 Un11Lllhfffl1'Y'lff11~1 LL~~fl11~1i1 L 'Y'l1::L';J1::';J.Jff.J 
'\J 

wh (1 u1::~uu11 u1~fl1f) 

SaR2 'Y'l1JL~lU'Y'l1::u1nru.dlmfla~l~ WJ"lia.Jnuen:rfl:IJuL 'Y'lfl"ll"1 tJ (androgen-

dependent tissue) L"lium~::ff'l'U~U1 ~a~fln~mn rla~mlfl::fffl.JElff~ -;i1LLlumh.Jri.J~a 
'\J q 

~Vli'U 1n11l11.J L 'Y'lfl"l.. ti.J L~n"ll"1 tJ tJ1 ~ £i1.J L "li1 ffl r.J':f'U 
'\J q 

m11'11.J1'U~~un~i.u"l..ti.JLt!Ul"lfaJ sa-reductase 1'111 ~di~fl11::~1a hfi~1.J "J!il1~1l1 

i.~mi ~1 t:-J~i1.JLl1J1JL'Y'lYl"ll"1tJ (androgenic alopecia) ~El~fln~mn 1~ llfl::~::L1.J~tl~ 
'\J 

fln~mn ~1a~1n Lti'U l"ITaJ1'i1.J1'U UEJ mnu lU Tl-;)::1'111 ~L1Jdicnm1~Vl!U1l11.JL 'Y'lYl~ff~1J1rn 
'\J '\J 

~1a~1milu1 Ut:-JL ~ru~L~~EJ1r.Jmn ';J::1'111~iifl11~ff1:1JTH1l11.Jl'Y'lY1'1Xat~fl.J (Hiipakka et at., 
'\J "' q 

2002) 

nT:J~m~111ff11YlrJm~Lflii"1nYl"ll"ff11l11tliirJl1Ruu£f.Jle:mi.-naf sa-reductase i.~ 
~1s '1.11 ff11l11tl1'11 i.~cn1 :IJliT"l.. El.J Hiipaka et at (2002) ~.JLUUn11 1mli Radioimmunoassay 

(RIA) 1littu.Jfi.Jii"lia~1ncn1 Un11l1!ilflti.Jfl1 t~1uu1::Ll1Yl ~.JL~U1::r.Jmfm1mli HPLC/MS ~1a 
q 

GC/MS ~1a LC/MS/MS lcnt~1im1l~1tJ~lEIUL"ITaJ,)U1l1Cil1:1JliT"l..e:J.J Liu et a/ (2006) Llfl:: 

lLfl11::~~1mmru.L~Cil11JEllfllf~l~l!ilr.JbniTl11.J lfi11J1l"Yln11~ Cil1:1JLL1J1J"l..El.J Lootens et al.. 

d ="' y 1 ~I .J' o 
(2008), Baltes et al.. (1998), Llfl:: Zhao et al.. (2004) "1J.J1TI"Yl1\1Lmm "Yln11n Uff11l11tll11 

1~~1 tJ 1 uu1::L"YJY1 LLfl::i.1liie.lu~11 tJ-;)1n ff11n~lTu~f.J~L ~iiau~>"~liT RIA 

1 'Ur.Jfli1-;)';JUU Ut~ ~ 1 mli Radioimmunoassay LL~ii11 tl.J1U 111iu"i.1lfia m ~m::ff~Un 
q q 

1um11cn~af1~u1un~~ steroid L'Y'l11::';J::Lncnm1mUL~tl'"Hlfl::m111JWJUm11Lm1::~ 
q 

(Cross reactivity) nu1::~11>"~ff11~e:Jf1:1JUllEJ'Ul!i11L';J'U (Lootens eta/. , 2008 Llfl:: Zhao eta/., 

2004) 

LL1m~m~:IJfim11i HPLC 1um11Lm1::~ff111un~:IJffL~hnar.Jcn1~acil.Jii • 
U1::~'YlTifl1'Y'ltfu L~~m"1n Baltes eta/ (1998) 1in11~1IT1'11fi11:1Jff::tl1!il~1tl~1>'~1~u1~l1lf 
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L~£JnTnbLthn1~~'HJ Ethyl acetate nau 2 fl#.J Ll~l~.Jtbi.tlilfl11:::~ HPLC ~n Detector 

Lumrii,~ uv absorption ~fll1:1J£.11lf!~u 242 u1LUL:1J~1 ff1m1n1i1~mmrn-emfl:JJu 
ffL~memL~mh.Jnn~a.J LLJ.iu~1 

'\1 

Lri aiYJ r.nm1r11.J~1u lm-ml r1n11~rhmu1ifu i.~iJ ~'14'~u1nT:ii Lfl11:::'VI1 'VIa.i GJ ifu 
'\1 

i.JL"lfumrnm11i GC-MS 'in:IJLLUU"llti.J Lootens eta/ (2008) 'VI1am11i LC-MS/MS Y-lU'h 

~fl11:JJ~:::LafJ~LL~:::LL1iu~1L ~:JJifu L~fJff1m1nm1~1~mmrneJaft:JJu 1~1 u 1:::iu"IJ a.Ju11 u L:JJ 
... 

~11 

~1'V11Um1~m~1l~£.11rllJt"]Yllf£1'urT.JLEJUL6Jl"aJ sa-reductase "l!El.Jff11ffrl~"il1nvhf 
ll11:1J"ll'1~hfu£J-J~La.ifiamLYd'V1~1m!n i.Ji1aci1.JL-riu1u.J1uii£J"IJEJ.J Hiipakka eta/ (2002) i,~ 
~m~1ii.J~~"llti.Jff~1Lm.Jfff1.J~Eln11EJElnt"]Yllf (Structure-Activity relationship; SAR) m1 

'\1 

£JurT.JbEJUL6Jl"aJ sa-reductase "IJEJ.Jff11 Polyphenol ~l~"il1n"ll'1b~£.11 bb~:::ff11LUn~:IJ 
q 

lsoflavone bb~::: Polyphenols "ll'U~~UGJ 1u~m~rn:::"lla.J pure compound 1~r.~1inrrm1L~fJ.J 

L6JJmf LiL6JJ~~ff.Jbfl11:::~ btiUL6JJaJ sa-reductase ~1rHYlfliifl recombinant DNA rh1'VI1~ 
.,f 0 ~~ 6' 

Recombinant human Sa-reductase enzyme "IJU:IJ1"il1U1U 2 isoform ~l1nUU1lfl'11:::'VIn11 

£JurT.Jbt1Ul6JJaJ"i L~fJLiLYlf!Ufl RIA 

~~ 1 um1Yl~ffEJU~1'VI1Uff11~L~"il1n"ll'1L~ r.11 4 "ll'U~ LL~:::ff11L V1~1if~~-hu ~~~LLU~.J 
Lfl1.Jfff1.JU1.Ji.t1u LL~:::~111un~:1J Polyphenol "ll'U~~Us:J ~.J1u1tl~ 6 L~a1i~mni.t1WlJEJ.J 

q '\1 

Lf11,mf1.J ~;fl1Lilmi am1a ant"]YllfrYu rT.JLEJU L6JJafif 
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HO~o-..-0 •«>-.C(l ~ HO~o-..-0 HO'C(J. ~ 
HOAAJ ~! ~ w ~au()H 
~0 000 

BAICALEJN BIOCHANINA CHAYSIN OAIOZEIN 

'\X\.M: ~~ 
00 Ot1 

ool('yo'(.cr: 
"y"'-/' o 

OH G..a.u.l~TE 

(·)EPICATECHIN (·)EPIGAUOCATECHIN (·)EP1CATECHIN GALLATE (·)EPKiALLOCATECHlN GALLATE 

ASETlN GENISTEJN KAEMPFEROL MORIN 

~~viC~ 
~ 0 000 ~0 ~ 0 

MYRtCETIN QUERCITIN RUTIN TAXIFOUN 
u Ut1 

HO 

HO ~c~ 
OCH, ~ HO~ 

HO HO 
HO ANTHRAftAVIC ACtO AUZARIN ALIZARIN REO S ANTHRAROBIN 

GOSSYPOL HYDAOXYDOPAMINE METHYL GALLATE 
0 

&» 
0 OH HOtM HO 

oc,H, 

HOHO'J=\jj 
----y--'<JC,H, ANTHRARUAN CAFFEIC ACID HO HO 

NORDIHYDROGUAIAAETIC ACID OCTYl GALLATE PROPYL GALLATE 

0H 0 OH 

BROMOPYROGAU.Ol REO 

~HO 0 D ::c-C-o-c-c 
H H,H, 

~OH 
v o»OH :oo ;,:,OH il)._OH CAFFEIC ACID PHENETI-lYL ESTER CATECHOL DODECYL GAUJI TE 

0 OH 

PURPURIN 

OH 
OH 

PYROCATECHOL VIOLET 

PURPUROGALUN 

HO 

PYROGALLOL RED 

PYROGAULOL 

cr!i> 
0 OH 

OUINIZAAIN 

=%: ..,)CCJ. 
HO 0 0 

ELLAGIC ACID ESCULETIN 

J"U~ 6 ~~1JlflJ"~~·h:l''lHJ~ Polyphenol U1~"11ii<n 
'U 'U 

(~m: ~·~•mu~..J~1n Hiipakka et at, 2002) 

~1'VI1U~1J" 1 un~:IJ Catechins r-Jfm1J"'YI<n~EJULU'U~~d' 
q 

~ .,:;:t £ 
1. 'YI~ Epicatechin gallate (ECG) LUi:: Epigallocatechin gallate (EGCG) :IJfl'YIIT 

2. 

3. 

fTu rf~LEJ'U L6JJ~ sa-reductase ~.~~ 1 Wllrn::~Lrivii L6JJf'1 t~~ii111 <nLll1:1J1J"Un1'U 1 'U 

J"::uu~::rh 1 'lK fl'Yiif'1<nf'1~ 

~1J" intermediate ~LU'U peroxide LLf'1:: superoxide compound ~Ln<n.;ff'U~1nm"Y 

LLUJ"~1l1'1''1''1JEI~ catechin i.~iir-Jf'1~Eln1J"rJUrT~LEJ'UL6JJ~ sa-reductase 
d fi' 0 ld d I~ I Q_,:::. 

~Ul1~1LL'VIU~ Hydroxyl 'Yifl1J"UEJ'U<n1LL'VI'U~'YI 3 :IJr-Jf'1Eltn~f..l~<nE!n1J"f.JUf..l-J 

LEJ'UL6JJ~ sa-reductase 1<nmuvn::mJ"rl1LU'ULEJ~L'YIEJf~lf..l'VI~~1my ") Li'U~ln 

n"Y<n i. ·m.Tu ~i.~~:IJ~l ~::r111 'lK fl'YilffTu rT-:~LEJ'U L6JJ~ sa-reductase 1 UJ"::uu~iiL6JJf'1&{ 

FRAXETIN 

Tuk
Rectangle
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~.JiJ:ni~L ~11~'tunnm~i1 ~THfl 111'dnLL 'Yl'dnOU11 ~1 ttl11 11L1J'd'\U ih i.tJ r:HJnbj'Ylti.~ 
.J' 

mn"lllt 

Flavonoid LLGl:: ~'d 1umi11 Polyphenols "JJ'tt~ ~lt ")~ iJq'YllfiJu ff.Jum L "11aJ Sa-• 
reductase L~LLri 

1. Gossypol 

2. Myricetin 1~q'YltL~lt1ltn1'drJUff.JLtlttl"l1aJ Sa-reductase type 1 

3. Quercitin 1 ~bJ'YltL~lt 1 ttnl'drJU ff.JLtltt l"11aJ Sa-reductase type 1 

4. Baicalein 1~q'YllfL~lt1ltnl'drJUff\lLtlttl"l1aJ Sa-reductase type 1 

S. Fisetin 1iq'YllfL~lt1ltm'drJUff.JLEJUl"J1aJ Sa-reductase type 1 

1 ... £ . 1 .... ::. i. .-6. Alizarin ~bj'Yl1H~tt ltnl'dt.!Ut.l\lle:Jlt "1111 Sa-reductase type 1 

7. Purpurin 1~q'YllfL~lt1ttm'drJ1Jff\lLEJUl"J1aJ Sa-reductase type 1 

8. Biochanin A 1~q'YllfL~tt1ltnl'drJUff.JLe:Jttl"l1aJ Sa-reductase type 2 

9. Daidzein 1~q'YllfL~lt1ttm'drJ1Jff.JLe:Jttl"l1aJ Sa-reductase type 2 

10. Kaempferol 1 ~b]'YllfL~lt 1um'drJ1J ff.JLe:Jtt l"11aJ Sa-reductase type 2 

11 . Genistein 1 ~bj'YllfL~lt 1um'drJ1J ff.JLe:Jlt l"l1aJ Sa-reductase type 2 

12. Caffeic acid phenetheyl ester 1~q'YllfL~lt1ltnl'drJ1Jff\lLEJUL"J1aJ Sa-reductase .J-:~ 2 

".D"tt~ 

~nnf111 11fL ~~Td'~1m'dn'l-bm *ufitt ~1~"1J'i. 'Yl t.~~ii e:J.Jfltl'd::n e:JU'Yl1.JLflii Lllw~).J~'Y'lu ~1e:J 
'\1 

~1 mlltt~111~l,j n~1m1mhmm~m'drnn .J b]'Yllfl~l~t.~tl1io1t.~ Structure activity relationship 

(SAR) ll~ :: LU '-1, n1'd~ ~ l e:J1 ~\I 'Yl ~~f)\) ~i.l,j 1J 1 L 1J '-1, rr\l i.tl L vi f) 1 ~l n ~ fl l 111U 'd:::~ iJ ~ ll~ ::: 1 i 
'Yl1'Y'l mn1i.~ mh.J ~m ~ ~ ~11 t-J ~ 

q 

Lri f) i.~ ~1 j ~n ~ ~ 1 n ~"JJ'L 'Yl tJ ~1 f) 'Y'l bJ m~H fl iJ ~ iJ bJ 'Yllf~1u n1 j iJ 1J ff\ll f) '-1, i. "11 ar sa­

reductase LL~::iimtt.~11U~~lt") ~~ L"litt iiq'Yllf~1lte:Jlt11~~~'d:: iiq'YllftlniJe:J.JL~m~11~1n1.J~ 
• q '\1 

uv iifll111tl~ e:J~nt.~ i.l,jiJf!l111Lllw~hr "i~"i LLttl~.JU1m~~lt1LUltt-J~ ~11 rn"Yf~iifll111fi.J ~l~ 

LL~::iJf!rn~11U'1i~~1 ttnl'd 1 i 1 ~t-J~~~1ltm'd~ LL~L~ltt-J11 LL~:::tlniJ e:J\l~1nt-J11i1.JL~ 
• '\1 

~"ll'~11lt i. 'Y'l'JL 'Yl t.~~fi'~ L~ e:Jnm 1-i'Yl~ ~e:JU iim rn"V11ltm'dfi'~L~ e:Jn (Inclusion criteria) 
q 

~ ~ a IV.:. ,;-~ , cv Q..o=. 6".., a 
f! EJ~EJ.J11flrn~111J~~111Lnrn"Vl"l1El 1 'd111n1Jflrn~111J~~1mnrn"Vl"lle:J 2 LL~ ::/~'de:J 3 • • 

1. i.l,jLmJii'd1t.~.J1um'diruff.JLe:Jtti."J1af sa-reductase mrie:Jlt 

2. ii'Y'lb]n1~Hflii1ttn~11 phenolic compound • 
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~1mnrn.ni>1mh1 b'f1:ll11m~em~"l5i.i 19 "nit~ 1~tJb'f1:ll11ml.tl>1maJm::nl;'1 (Family) i.i 
'U 

i >1m11>1Yi 2 

~'lurfl21' 

Acanthaceae Rhinacanthus communis 1u .. . 

1u Apiaceae Centella asiatica "' u1un 

Termina/ia chebula (:.11;'1 
Combretaceae 

Terminalia bellirica t:-11;'1 

Euphorbiaceae Phyl/anthus emb/ica t:-1~ 

"' Graminae Oryza sativa I.:IJ~~ 

Guttiferae Garcinia mangostana t.ll~emt:-~1;'1 

Lamiaceae Ocimum basi/icum 1u 

Lythraceae Lawsonia inermis 1u 
"' "' ..., 

Menispermaceae Tinospora rumphii 'Yl>1~'U 

Papillionaceae Clitoria ternatea ~em 

Piperaceae Piper nigrum (:.11;'1 
"' "' ..., 

Poaceae Cymbopogon citratus 'Yl-\l~U 

Citrus hystrix t.ll~eJnt:-~1;'1 

t.ll~EJmm 
Rutaceae 

Citrus reticu/ata 

Saururaceae Houttuynia cordata 1ut.t.l;'1::~1Gi'u 
..., 

Zingiber officina/is I.'V\>11 
..., 

Zingiberaceae Alpinia galanga I. 'V\>11 
..., 

Curcuma /onga I. 'V\>11 

. 
1. 'YI ih1~'U~\I (Rhinacanthus communis) 
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Lih.J.'1l!vhJ"llU1~l~n ~~1.J1::mru 0.5-2 laJ~1 ~1~ul!muul'VI~£JaJ ~1u~v~eitJuJ7nij 
, 'U 

"l.luunm~ a.1 1u11.Jfl&r1 rnu'1 "li'VI1fl"ll t1u'1Ju1u ~ij1fl u1u ll~::u ~1 £J 1u ll 'VI mJ 1un11~ 1-5 l "Uu~ laJ ~1 
, 'U 'U 

:. 

?fTHflAty 

rhinacanthin ll~:: oxymethylanthraquinone 

2. u·nm (Cente/la asiatica) 

~ ~ 

~ mHlt~'YI1\l~fJ mHl1i.1<.9l'l 

Luuvhr&r:u~n m £J'VI ~1 £JU J7n,rumaJ~~Ullu:: ~1~ul~ t1 £JL1.JmaJ~u~u ll~ n·nmlew , , 
~1mJtJ 1uL~£J1l1£J~~~u'VI1e:JtJEJmuun1::"<Un ") ~:: 3-5 1u 1u1UL~ l~'U.~·hrmrfn~1~ 2-5 

q 'U 'U 

l"U'U.~laJ~1 "l.lt11J1U'V1Vn rl1U11J£J1l'TI1fu ~an1b.h~ aamuwrie:JmaJ"ITEJnnlU1u 'l:iawd,~ij 2-3 
'U 

~Eln ij1uu1::iu11.J1~aJtJci ~f:lnij"l.lu1~l~n n~u~tJn1u'1"1i ~JJ1~LiaJ rn11.J1:::aJ1ru 1 
~ <1 'U "U ., 

iJ~~L!I~d rl1u~a~eJnau ~~*L~tJ1l'\1a~11 Tiaui1.Jn~11 t~Ul~L~n tJ11tJJ:::u1ru 2.5 

ii~~laJ~1 LdamilL~ni.~ 

'iU~ 8 m~~~\m}nm (~1.\l: http-.Jiskn.ac.th) 
'U 
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i<ITHh~ty 

ii~l'Jtb:::nau Saponin Glycosides 

Asiaticoside, Madecassoside, Centelloside 

Asiatic Acid, Madecassic Acid 

3. i<l3Hl lnu (Terminalia chebu/a) 

~ ~ 

1;:w tHlt.~ n1 \l ~ fJ m::wr1 a~ "i 

hwLuvn:::lu.n~ll Triterpines Liu. , 
dJw~iu. LL~:::~111u.n~11 Sapogenin Liu. , 

i.~flu.~u. ~.J 20- 30 Lli~'J A.J~au.ii"llu.~h'VI~a.Jn.JJ1mm'VI~Eh'l i1-JL111uL~rn L1rJ.J 
'IJ 

~1..:J"ll111'V1'1mnau~1..:J-il111 1tli."li J"tli."liLLmJ1u'VIann..:~J"tl1-J1n11..:~ n1'1-J 2.5- 5.5 L5J!'u.?iL11~1 
'IJ 'IJ 'IJ 

m1 4.5- 11 L5J!'U.?iL11~1 tl~1rJ1ullu.'VI1an~11LTm1un~li'VI'1ai~'VI1mrl'rJ1 ~h1uii"llu. Lff'u.1u 

5 - 8 fi n1u.lum1 8 - 18 L5J!'U.?iL11~'J ~'Jr.JrJ~aJ:::'VI'i1-Jn1U.llJLL~:::LL~U.luii~mJ 2 ~mJ lu 
'IJ 

tJJ":::iU'JtJLLrllJ nfl.J 0.3 - 0.5 ii~~hli~'J rJ11 3.5 ii~~Lli~'J tJ~lrJLL'V\~11 ii"llu.-#..:Jblfl..:J~l'\.1, 
'IJ 

~anim~..:J~~aan~5J!'anhm~:::tl~1rJA..:J m1 3-5 L5J!'U.?iL1!~1 unu.n~1..:Jii"llu.iu. ~anciarJff"ll11 
i.~iin1u.iu. n~uL~rJ..:JL~all~m1u. tl~1mLrJndJu.LLUn1tlf1~1rJll111L'VI~rJ11n1l..:J n1'1..:~ 0.7 -

'IJ 

i<l1'i~1~~ 

Gallic acid, Chebulic acid, Chebulinic acid, Chebulagic acid, Corilagin, 

Terchebin, Glucogallin, Ellagic acid, Sennoside A, Chebulin. Tannase, Polyphenol 

oxidase, Catechol 

4. t'I3J e:rrhn n ( Termina/ia belli rica) 
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djui.lYflu~i\t"IJUl~ 1~qj ~~ 20-35 LJJm ltl~em!htl~lfHJJJl 'Yl1~l~hll~mtlu1e.J~L~n GJ 

A~~e.Jun"IJu 1u L~r.nnf'1JJ1~ tlf'lltJJJu 1f1u~e.Jum15-8 U1 ~tt'l1uffL~tJ1n"IJuff.Jlmf'l~e.Ju 
lle.J~1Uffl'Yll~l~G)n"1Ju Lrimnii.a.i n"lJu ~e.Jm~mtlwrlm~m")m1 4-6 U1 '!Xe.JtJ t:-~f'lnf'lJJn 5 

' " ... 
m~tJJJ ~1n"lluiu")ihb~lf'l 

GfTHhAqJ 

Lli'm.Jf'lll'!X~ij tannin Ue.J£.Jn1lt:-~f'l~JJe.Jl'YltJ i.a.iiJ Corilaginc llf'l:: Chebulic acid lJJ~~iJ 
.J1~u1~tl1:ne.Ju~1£.J n1~Y-nJa.d3lif1, m~~l~£.J1f1 llf'l:n"l~ 1mf'l~f1 

5. 3J~'i113JihHJ (Phyllanthus emblica) 

~ ~ 

" mHu,~ 'YI1 \1 n CJ m~Hll a If! 'l 

L UU i.3Yflu~u bf1ue:J El'U ") ~ n iJ"lJU 1 u l~ £.J1 ~ ~ n U 1u lL "lJ u~R~ llUU ~~UlLf'l::~ f1 fh tJflU 
'IJ 

Lllu 1ut11::n e.JU LlUU"lJU un 1u1tlL1£.J1 m1~n"1J e.Ju 1ufi EJwli\J"IJUlU u1~f1r~vnJ iJ L de.J 1u~e:J~"1l1~ 
'IJ 

i.a.iLrhnu1f1u 1uJJuiJ~~Lmf'lJJ L ~ nue.JtJ "IJU1~1unl'l~ 1-5 ilf'l~LJJ<?J"l m1 4-15 ilf'l~LJJ~"l 

<?Je.Jnffm~fl~EJJJL~r.J1"1J'U1<?1L~n iJJ~~e.Jn~1~Llf'l::~e.Jml1liJ£.J e.Je.JnmJJJJJJ rlltt1u ~e.Jn~1~~n 
'IJ • 'IJ 

e.Je.Jmtlwrle:J <?Je.Jml1ln£.Je.JciL~mt:-Jf'lnf'lJJ"lJttl<?J 1-2 L-nu~LJJ<?J"l ffl~~e.J~e.JJJL~r.J1~niJ 6 'V'l bf1u~ 
'IJ 'IJ 

1iLllum t:-Jf'l1~L~JJ~~<?J 

1tl~ 11 t:-Jf'lJJ:"lJlJJUflJJ ('Ylm: http://cart.sru.ac.th) 
'IJ 
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i'tTHhAqJ 

ascorbic acid, astragalin, chelulagic acid, chibulinic acid, corilabin, ellagic acid, 

emblicol, gallic acid, gallic acid ethyl ester, gallic acid, di ; gallin,gluco, galloyi-6-D­

glucose, 1, 6-di-0, gibbetellin A-1, gibberellin A-3, gibbetellin A-4, gibberellin A-7, 

gibbetellin A-9, glucose,3,6-di-O-galloyl, inositol, myo ; kaempferol, leucodeplhinindin, 

linoleic acid, linolenic acid, lupeol, myristic acid, oleic acid, palmitic acid, phyllantidine, 

phyllantine phyllemblic acid, polysaccharide, putranjivain A, qeurcetin-3-0-6-D­

glucoside, quercetin, rutin, 6-sitosterol, stearic acid, tannin, zeatin, zeatin nuclecotide, 

zeatin riboside 

.... "' 6. 'il1"l'Vitl3J'U&l (Oryza sativa) 

~ ( 
a ntHlt::'t11\lW fJ n 1Hl1 i:f l?l"i 

·nn dJu~-nt~mn<jJ~l~u 1i~W~~l<jJunu~uL~v'tJJhi<jJu~:JJ ll~1Jl~l'lt~nih1nvh~~ 
'II 

d1W~1fu ~"li vtfi~ e1 ri LVI ii.v~u~u<jJ1 tJ <jJu"li11 'tJJ ii·nmui'1 ll~ ii11 mJ mmW~ ml "lJU~ n1::~1 r.HlW~ n 
'II 

ll"lJU~mJL<jJ~1~U 
'II 

~1<jJu iJ~n~ru.::LiJu 1 'V'j1~W~1~mn~u~::m..J\J e1 vmtlmJ~ e1~ 6J 1W~ tJ ii"li vku 1::~--h~u~ e1~ 
l'lll:JJ f.Jl1"1Je1~U~ El\J,f ULLW~n~l~nu -,J1u lUU~El.J~::l rhnu-,J1u lU 1u"lJEJ.J<jJu"lill un~iiu1::m ru. 

20-25 u~EJ~ 

1u <jJu"li11ii1u11~1~1ui.Jlf111::ifllR~ l~EllU~tJUldTilW~ e11~11 J1 ll~:: • 
m fu e1 u LW~ EJ EJ n I. "D'W~L tidJ Ull iJ \1 L ~ EJL "l!L un1 1l ~1qJ l ~ u 1 WILl~:: Rfl \1 l:JJ ~ W~"lJ e1~ <jJ u "li11 1u 

u1::n EJu<jJ1 tJ mu 1u u~:: ll~U 1u 

11l~ 12 "liTmEJ:JJli.~ (~m : http://www.sonjai.net) 
'II 
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h.J,-llT'J'VIu:IJU~ t~::~~11~~Tv·nn anthocyanin 1-l,e:Jnt~lndu.JYlU~ 1mii1,1, B1, 1miiu 

UJ"1 :1J, hh~1,1,, fixed oil, Lll].J dj1,1,~1,1, 

7. aJ.J~t91 (Garcinia mangostana) • 

~ ~ 

G'l nam:::'t11.Jl'Hl na~1 &'f ~"i 

1aYE11,1,~1,1, ~1~1-J,i.J~-:r.J hifiamL~nA.Jn11,1, ~1~1~1,l,L1vu 'Ylmh1,j,iirJ1.J~L'VI~a.J 1u 
• 

L~rJ1LU11Jl"li "1J1-J,l~l'VIru "1Jau1uL1vu vifa1U'V11,1,1fia1,1,,Y1.JL'VIUrJ1 ~11u~1,1, ii~1,1,~1rrnu~1,1,~1 
'IJ ... 'IJ 

Lii mw mn n n1,1, ~am~ r11 a an~ll ~1 vA.J n ~mti rJ.J~L ~ r11 a :IJ L 'VI~ a.J LL -ii.J t~:fl.J'Yl1-J,a cit11,1, 
'IJ 

n~1 mllut-~ ~ n~u~ an ~"lf:IJYl L "Ji:JJ 11-J~l rJ t-~ ~fi em"lil.Jn ~mLUUL~mta rJ t-~ ~ ei e:J1-J,~L 'VI~ a.J a :IJ 
'IJ 

b~ rn ~1t-l~Lb-li.J t-~~bbrl~nt~::bllut-~~~1J1.J~1 ~1~11,1,11-J,~"lf:IJYla:JJ1J1.J Lll~ant-~~'V\1,1,1 ~1t-~~U:IJ 
• 'IJ 

tnLJ1uiiiiLtla~"lJ111~'VI11U 'VI1a 'V111uamll'?v1 ~Ltla1u 5-7 n~u iiL:IJ~~ 0-2 L:IJ~~ 1u'VIli.J 

t-~~ ii L:IJ~~ 1 m1JL ~ fJ.J'VIif.JL:IJ~~ 

&'f1"il.'i1A'ty 

LU~an~.Jfl~ (pericarp) 
q 

G1 0 Q...oo C:t 

:IJ~11~1flqjfltl tannin 
I ~ d I 

xanthones mnn11 40 "lfU~an L"lfU -mangostins, gartanin, garcinone E, 1,5-dihydroxy-2-

(3-methylbut-2-enyl)-3-methoxyxanthone and 1, 7 -dihydroxy-2-(3-methylbut-2-enyl)-3-

methoxyxanthone) 

8. t vn:::rn ( Ocimum basi/icum) 

~ ~ 

G'l n am:::n1 \1 'Vi ll n ti-~1 &'f ~ "i 

LlJ1-J,~"lf~:IJ~n ~1~1-J,ii"1J1,1,1~L~n ii~m~rn::'VI1a~m~Hll,::vh~~"1Ja.J 1 'V\1::'1'11~-Jd LUU~"lf~ , 
iie:nr/l~'V\ ~1 rJbl~ ii~n~rn:~1~mu1,1,~ L 'VI~ fJ:l.HL1.'1 : Luu vhJ ~l~W'l:LL~ nLL''lJU.JL~mm.n £J A.J 

• 'IJ q 
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n1ttiithl1~LL~h'l ii"llmhmGJ ~~1~1~tt 1tJii·:aH1~LL1J1J1tf'l"llun~-.u::m11aJditt 2 U111J-.u::L'~v~ 
'IJ 'IJ 

~1 Ll1J 1J ~1-\1 tlW1J1 J.Hl'\.t "11 e:J1J l 1Jl'l rJ nLL1J 1Jf:1 ttl~ eW 11J iJ ~l ~ tn €1 :JJ aJ1~ LL~::iJn1tt 11J £.111 ~ €1 n 

tvr~::vn ~ e:Jnii"lltt1~ L~n ~"1111'Vl1e:Ja.l1.J:U::e:J e:Jmilwrie:Jfl ~1 r.11l'~1~ v e:J~ ~ e:Jn ii~.J~a.l1.J LL~-\1 ~em 

LL~::~"ll111mL~~::~eJn:U::iJLnrn~1~ 4 el'\.t 1.JL"llLL~~::5tt-.u::iJ~aJ1.J L:JJ~~ij~~hiin~tt'Vle:J:JJ~~ 
'IJ 

1U~ 14 L'Vl1::Vn ('Yl:JJ1: http://www.oknation.net) 
'IJ 

a11thA'ty 

J1~tt'Vl e:Jm::L 'Vl £J:U1n 11J u1::n e:J1J~1 £J Ocimine, alpha-pinene, 1 ,8- cineole, 

eucalyptol ,linalool, geraniol,limonene, eugenol, methyl chavicol, eugenol methyl 

ether.methyl cinnaminate, 3- hexen -1- ol, estragol 

9. rrhJU~\1 (Lawsonia inermis) 

~ ~ 

n mHlt::'YI1\I'YHJ n'H-A"1a~'i 

Liltti.irvl:u ~-\1 3-5 L:JJm LL~n~.JnTu.mn 'Yl1.Jvl:un~:u ~'\.uuiiiwun:u 1miltt1uL~Wl 
• 'IJ • 

e:Je:Jn~1.J"Jl1:u 1ui."ll nl'1.J 1-2 L"Irtt~L:JJ~1 rn1 3-4 L"Irtt~L:JJ~1 u~1rm~::lf!ml'Vl~:JJ ~e:Jnii 2 ~ 
'IJ 

~"1JT:l'Vl1e:J~LL~~ iin~tt'Vle:J:JJ~€1'\.t 6) e:Je:JnLUWJie:J~U~1£J~-\I ~e:Jn"lltt1~L~n n~UL~£.1-\1 4 n~1J 
n~1J~e:Jn 4 n~1J ·h~~1£J m~1~1~ 8 att ~~Llltt1un~:u ~L~£.11 L~mLn*J1~1~ "lltt1~ o.5-

'IJ 'IJ 

1U~ 15 Lll£.1'\.t~-\1 (~:JJ1: http://agkc.lib.ku.ac.th) 
'IJ 
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i.'fTHhAty 

1u lawsone 'VI~ti 2-hydroxy-1 ,4-naphthaquinone, acacetin-7 -0- -D-glucoside, 

daucosterol, laxanthone I, laxanthone II, luteolin-7-0- -D-glucoside, aesculetin, apigenin-

4'-0- -D-glucoside, apigenin-7-0- -D-glucoside, froxatin, galactose, gallic acid, glucose, 

mannitol, 1,2-dihydroxynaphthalene-4-0- -D-glucose, 1,3-dihydroxynaphthalane, 1,4 

naphthoquinone, scopoletin, sitosterol, stigmasterol, sucrose, N-triacontyi-N­

tridecanoate, xylose,1 ,2-dihydroxy-4-glucosyloxynaphthalene 

~ 

10. 1J~'l::t'Vf1Pt (Tinospora rumphil) 

~ ~ 

a num::'YI1\I'Vf f1 n1#11l.'f ~1" 

d}u.~ufhrm1Litm.J Lmn~:u1<jj"JJU1~rU1~m.h::mrn 1-1 .5 L"lfU~b:U<j]"d undtiu~h 
' 

L1uuth1hn m1Llrifhi'1<j]1~tim1iu1 ~1"1J"d"JJ"d:: Ltlm:J:u 6J m-J~"dti"JJ:U-.il<jj .;ffu,m1::~u~~~u 
' q 

lTn'<il::ii11 n ti1 n11'1f1 ~1m .:nti m~ub~ n 6J i ti tJ ~-J :u1 btl Uti1 tJ 1u l 1J u 1m~ tJ1 "dtl1u'V'l ~'VI~mtl 
'IJ 'IJ 'IJ 

~1 h 1f1u 1u'VI rTm 1'1ii L~u 1u 5-7 b~U ~ lfl<j]'<\J1n'<il<j] 1f1u 1u <j] tin ti tin<j] timtlu"llti<j]1 :uA-:~ Llri <j]"d-J 
q 

u1L 1 rn"lftin 1u'VI~titl ~1 t~A-J <j] e:m"l.Ju 1 <j] L~n ~m ~ ti-J ti :u l 1i m. bb<j]-J ti :U"'J:U'V'l, l 1i tJ1 d til-l., m ~ ti-J d til-l. 
'IJ 

"lit:J<j]t:Jn m1 5-20 b"lfU~b:lJ<j]d"U"d::ntiU~1f..ln~u<j]t:Jn n~mtff..I-JE:Jr.h-J~:: 6 n~u f..l~ii5n:bi'rn:: 
btlu-:rtl'l-ll n~l-11 ~m~ti-Jn-JLL<j]-J "JJU1<j] 2-3 L"lfu~L:u<j]"d ihdmritiu1-J G:Ji:UL:U~<j] 

'IJ q 

l.'f11"£hA'ty 

~ti1"d"dti"JJ:U picroetin, ~11ml:u terpenoid L"liu Borapetoside A ,Borapetoside B, 
' 

Borapetol A , Tinocrisposide bUU.~l-1. ll~::~Tm~:u Alkaloids l"lll-1. N-formylannonaine, N-
' 

!"I " acetylnornuciferine blJl-i.<jjl-1. 

"' "' 11. ~ty'lfll> (Ciitoria ternatae) 
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~ ~ 

anHm::::'t11\l'YHln't#11~~"i 

b tJ u Yl "15 ~ ~Hm ii ~ m~nu,:: b tJ m m b ~ m.J vn ~n~' u ~n aJ il u '1 aJL vml ~1 \l .. hH tJ u 1 mh:: nem , v J 

aam1r.h1ff~unu ii1ucim.Jth::mm 5-71u ~m~m::n~aJ L~f1~1r.JV'I'YJ11 Lii'a1u~1uuuL1r.Ju , 
tl~1 rJ 1u aJU iin1::~ n 1u L ~u 't~i~ L~u~ amtlu~ am~ f.J"J a an~1mT a 'VI1a"l!an 1u ~ m~m:: 

'\1 

f1~1r.J~antfl ~.Jii"ll"u~~an.ffuL~r.Jl bL~::~an 2 .ffu ii'VI~lr.J~ ~.J~3.il.J ~tl1L~u LL~::~"llll ~nii 
"lJUl~L~mi EJW'n1\lLL1JU aJLaJ~~ ar.Jrn r.JL U 

'\1 

1tl~ 17 ~an5ruiu (~m: http://www.papamenu.com) 
'\1 v 

~THhAl}! 

~eJnaJ~111UmlaJ Anthocyanins , 

12. ~::::hri (Cymbopogon citratus) 

~ ~ 

n nHm::::'t11\l1'1 fJ n HA1 ~ ~"i 

Yh~aJ~n LL~mtJunmVI-3'1l~~UaJn~ULUVn:: ~1ilU~\lm\l~\l 0.75-1.2 LaJ~1 EIElnbU'U 
, '\1 

na 1uL~r.Jl1Ur.JllLLf11J L'1r.J.J~~u n1'1.J 1-2 L"l!U~LaJ~1 ml 70-100 L"l!U~LaJ~1 "lia~amum 
'\1 

1tl~ 18 <j~:;Lf11 (~m: http://www.thaifoodtoworld.com) 
'\1 
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1uluii~11Y·nn Citra!, Methylheptenone, Eugenol, lso-orientin, Methylheptenol, 

Furfural, Luteolin, Phenolic substance, Cymbopogonol , Cymbopogone, Citra! A, Citra! B, 

Essential oil, Waxes, Nero!, Myrcene, !-Menthol, Linalool, Geraniol, Dipentene, d­

Citronellic acid, Cymbopol, 1 ,4-Cineolie 

13. 3-J::n"il?l (Citrus hystrix) 
<u 

~ ~ 

~ m·HU.::'Yl1\l't'f{] m~il1i:f<.91"i 

d:Ju1~~lt"ll'Ul~L~nn.J"ll'Ul~mn.Jiiwn~~~1h::mrn 2 - 6 L~~1 d:Jui.~di'emi~ 
'U 

u1nrnfh~ttllfi::~.Jii'VIttl~LLi~ Lmfimlfi::tJT1 ~1LU~ eJn~l~uL'1£JuffJlm Iii ei Em ~n~rn::rn~ 
'V'l~1u1.;~ u~n~.;~n1u 1ud:Ju1uL~m ii~n~rn::ml'l£Jnu1ui.~ 21u ~anu ff1Ufh~~~~~anu 
• 

n1u 1u~m~ 1u 1uiiffv1i tJ1LLri ~11u L1£Ju Ln~ tJ~ LlJmTu ii ~ a~J1aTum::-;Jl tJ a r.ili'1 i.u iin~uu u 
'U 'U • 

"1JU1~1un11.J 2.5 - 5.0 L<ntt~L~~1 ~amllu~an~~u1ml'Y.-II'I ~aniin~m"a~ aan-;Jln6Jl'an 
'U 

~~ 1uLllu~am~tJ1'VI1mllmra#u n~u1EJ.J~EJmhuufi1mL£JmlJu 4 - 5 n~u ii"lluunflfi~ • • 
n~u~anii~n~rn::1ui."ll Ufilmmfi~#uii 5 n~u m1 7 - 12 L<n'U~L~~1 nl'1~ 2. 5 - 5.0 

'U 

l6Jl''U~l~~1 iim~1~1tY-;ll'U1lt 18 - 20 au rll'Uln~1~1 laJtltJ11 3 l'U'U~l~~11.Ji."llnfi~ ~Iii 
'U 

11H1-J fi a wih~n Iii~ dJwnu~ ~Iii l~ tJ1 ~1LU ~a nua n"lJ1"ll1::LlJm:J ~ u1L1 rn~1 ii ~ EJ ~J1 aTu 
'IJ • • 

n 1::-;Jl tJ a r.i li'1L U llfi:: aJ-;J n ~.ff1 Llfi:: n 'U~ Iii ~Iii ei El 'Uffl-1i tl1 LL ri ljj a~ Iii ~n~:: l U ~ tJ ltlU 'U ffL VI~ a~ 
'U • • 

0 0 

• I"' "' 1lJ'Yl 19 ~::n1~ {'1'1111: http://www.chanapa.ob.tc) 
'II 'II 

?1'1"it11ity 

J1 aJ'U'\·'1 a ~1::l VI tl~ln ~1~::n1~aJ nu1::n au~1 tJ beta-Pinene, limonene llfi:: 
'II 

sabinene lU'U~11VI ~ n ffl'U J1aTu VI a~1::m tJ-;Jln 1u~::u1::n au~1 tJ citronella! , isopoligo lllil:: 

lynaluol ff1'U 1 u J1~::m~iin1~6ft~'1n L1~1iJu6llLL!il ::n1~ B'U 'Yl1rhsu~ 5u ") LUml1UU1::n au 
'U 

'j..t ..:;;t • • 

14. ?1'3Jt'll!:.l'll'i'l1U (C1trus ret1culata) 
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~ ~ 

i.'ln'lHlt:!:'YI1\I'YtfJfllWf1t'f<?l"i 

LUttl~~tt~tt'1Jtt1~L~n ~\'lth::mrn 8L3J~j 1uLlJtt1uth::mJ1J&i~1U mu~e:w1m~rn 
~ ~ 

l1m~~u1u~m.JLUtt1ui:ll ni\Ju1::mrn 3-4 L'1ftt?iL3JW~1 rn1 5-8 L'1ftt?iL3JW~1 1lfnt.~1uu'VI&i3Ja:i 
'IJ 

~h ~ r.r:nlltt3Ttt ii~ rJ3JJ13Tttn1::~1 r..1 rJ~~l i.u n1u 1uiif11m~n 6J ~rJmuu*'1l1l rJ rJmllu~rJn 
~ 

L~r.Jl'VI1mllu"lim~:u6J maJ'1fan1uLL&i::U&i1r.JA.Jiin~mffr..~.J 5 n~u n~u~rJn 5 n~u iin~u 
'VIfl3J ~.mii1un&i3JLLUU'1ltt1~ 3-5 L'1ftt?iL3J~'d (LRttr-httf'ltttJn&il-.'1) ~ll~t.IU ii~rJ3JJ13Tttm::~1tJ 

~ ~ 

a ~~l i.u LrimLri-;l~ii*L11 m am 'VI~ a.J ~l1J1.J 111 tJ 1 uii~m~rn::Lilun~u'VI f'll tJn ~u LLtJn a amnn 
~ 

rlttl~~1t.l ~·l'U.J"lJEJ.Jn~U1J1.J L if a 1uii~R3J1J11~EJ~1umJ1'VIl1tt'1ltt1WIL~mhttlttmn L3J~~lUtt 
, . qj q 

t11"i~1~qj 

LU~fJnt-J&iLLi.J~::iitl13Ttt'VIEJm::l'VItJ ~.JU1::nau~-:w Citral, Geraniol Llf'l:: Linalool 

15. rti.'lY!Tl (Houttuynia cordata) ... . 

~ ~ 

a nttm:!:'YI1\Irt fJ nlWfl a <?~"i 

Lilu1~Ltm.J ~1~u iiirau~a.J L~rJtJ'YlrJ~r.Ja~W~13J~l'VIU1?itt LL~n11nLLf=l::A.Jn1umaJ 
ire:J ~1\0lunmJLRttr-llf'lttrJn&il.J 1.5-3.0 1i&i~L3J~1 1uLilu1uL~r.Jl1urrlhii'1ltt1~n11.J 3.5-5.0 

~ ~ 

L'1ftt?iL3J~1 rnl 4-6 L'Iftt?iLaJ~j u1nrn1f1tt'1leJ.Jn1u1u?i~nuira ~::ii'VI"lleJ.Jn1u1u?i~eJ~ 1 fi 
~ ~ ~ 

1uiin~mnl-;l~ ~Eln eJeJmilu"lieJ U&i1tJtJEl~muu1::~u~'1l1l 4 1u 1111"1ln~u~1f1u"lia t-Jf'lnf'laJ 
~ 
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L'UL1Jiiffl1vl&n L1'UEHJ~. JllYmH:nn::mr.Jiiffl1 ~.J1h::nEJ1J~1tl n-decyl aldehyde, 

n-dodecyl aldehyde LLI.'l:: methyl-n-nonyl ketone U1.'l::ihnk'U~1r.J1aJl Yl1J':hth::nau11l 

~1tlffl1~LlJ'UEl.Jflth::nEJ1JVI~n 3 "lfU~~El capryl aldehyde, 2-undecanone LLI.'l:: lauryl 

aldehyde 

16. il\1 (Zingiber officina/is) 

~ ~ 

G'l mHli>::YJ1\I'W q mt~l?fl?l'j 

d:Jwvh~JJi.'ln iimJ11~~'U (rhizome) LV1Jl~::LL~ml"li'U.Jfl~lr.JU1i:iEJ dlEJL'U"lll1'U11.'l • 
~1m 'VI'UEJ~'Uff.Jlh::m m 40-1 oo l<n"U~ L:lJ ~1 L ll~ EJn"UEJn ffJlmi.'lllnaJL VI~ EJ.J vtlEJ1 "Uff'U 11.'l ii 

'IJ 

n~'U VI El:lJ LU Yll:: LL 'Yl.JVI UEJV1'1mll ~'UL fi mJ (pseudostem) 1J"UlU"Un e:J ll1::n El1J~1 t1 muVI1EJ 

Lfi'Ufll"U1u (sheathing petiole) ~:JJone:J"Un"U 1uLu"U1uL~tllEJe:Jm'1r..~ ·m~unmiJ"Uffe:J.JLLtn 1u11l 
• 'IJ 

VIEJmnli'r..~.J '1 nll.J 1-3 L<n"U~L:IJ~"l" tnl 10-20 L<n"U~l:IJ~"l" 1uffv]r.Jl L'1r.JllLfi1J Ui.'llr.J Ui.'lltJLU 

ffEJU L'1tJ1 Ll'VIi.'l :JJ 1 fi'U 1uffEJ1J LLfiU LLi.'l:: L lJ"Umui :JJih~m fi tJ:lJ IQ11.J".rl1.J"l"::wil.Jmunu ~11u~::~ n • 
lf1'.JlUWJJElf'!EJn IQlEJn".rlEJff"lll1 Ll'Yh'l1J"Um~lnL'V\Jl (scapose) IQlEJnLU"U".rlm~n rll'U~Qle:Jn&"U rll'U 

ia~ e:Jn t1111..h::m m 15-25 IQl e:J n ffL'VI ~ e:J.JLL1.'l::~::1Jl'U~ln Lfi'U LUVIl ~l'UUi.'ll t1 l<n"U~ L:IJIQ11 ~ EJn 

tJ EJ u iin ~U"l"e:J.J ~ e:J n ffL ii tJlU "ULL~Ql.J"l"UL f1.J '1 vi mEJ.Ji'un ~ u~::il ~ Ll 'ii "Ul~ a~ EJ mT.J ~ EJ'U l~ e:J1Jl "U~:: 
'IJ 

"1.1 til tltll1 iL ~'U~ Eln n ~1J IQl Eln ffl VI~ El.J L ij tl1 LL1.'l::n ~1J"l"El.J n ~1JIQ1 Eln El cil.J 1.'l:: 3 n ~1J amfl LLi.'l:: • 
Vl1.'l~i1.J~ltl Lfi"Un~1JIQle:JmJ1"Uvia ft1"UU1.'llr.Jn~u~nun1l.Je:Je:Jn lnff1"~1irii 6 eJ'U Lnff1~1ir~ 

• 'IJ 'IJ 

~e:J (sterile) iifflil.JLL~.J~~lVI~e:J.J ~m~m:::fl~l r..~i'U U1.'lltJn~un1.'l:lJ:IJ'U#"Un1ln~u~Ql Elmnff1~1 • 
dh.1 1 1-J 3 'riEl.J (lacule) ~i.'lii 3 Yl ni.'l:JJ LL-ll.J L~Ql L~'U~lf'!"UEJni.'ll.JU"l"::mm 1 L"n'U~L:IJ~Ql"l" ii 

'IJ 'IJ 
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d"tl~ 22 :n-:~ (~m: http://www.herblpg.com) 
'II 

i'fTHhAqJ 

m-!1Llriff~ ff1d"~~u iht1ilu ~ a1ld"::m tJtld"::ln ru. 1-3% itua r.inu1rrtlfmlli:l::"lt'1-:~ n i:l1 
'II 'II 

d)ui'n Ml tt1 iJuii thi a Ui1\ll ~~a \I i:l:: i:l1 tJ 1~~1 l-b Ell 'Yl aflli:l:: lLa i:l n EleJ a J 16-i i:l:: i:l1 tJtt1 

tld"::nau~'1tJff1d"th~ty ~a ingiberene, zingiberol, linalool, phellandrene, bisabolene, 

methylheptenone, nonyl aldehyple, camphene, terpene, sesquiterpene, cineol, citral, 

borneol ~\liif1ru.rh1umd"iUi:l1.1 (carminative) ll~\ln~u d"ffa1~1d" lU'l-blfl~a\ll'Ylr'l tt1ilmd"6fiU • 
( oleo-resin) mmnt.ff\lltlujj'1u ~th 1'IK:n\liin~uu u lli:l::iid"ffU~~mn jj1utld"::n au 1 u tt1ilu 

'II • 

1~llri gingerol, shoaol, zingerone lli:l:: zingiberone d"ffl~~fau lli:l::iiff1d"~flnt.ff1.1U~htlum • 
nuu~ nw~u ~a ff1d"nci1l~l-bl-ba~fl uamnndrT\Iii asparagine, pipecollic acid, asparagic 

'II • 

acid, glutamic acid , serine, glycine, resin 

17. ~1 (Aipinia galanga) 

~ ~ 

6i n 1trn:::n1 11 YHJ mH'l1 a 1?1 1 

Ltlu vhr~1li:ln~ii ~,~ultlun a ii l ~.r, a r.ih1~u m-!1ii~tt1mi:l a1lllff~ihtl'um.l\li a"lt1-:~ 
• 'II 

tfu ") l lta 1 Ul~-3'1ii~"ll1'1d"ff"ll1ll~~fau ll~11il~~ mii aunuiJ\1 iJniin~u ~ a1.1u u "lillUwvhr1u • 
l~ tJ'1 1u m1tl i:ll tJ 1u11U"ll au 1u L'1tJu n1u 1u m'1l tlun1u'IK 11.Ua un u ~am tlu "lta ~"111'1'!-b 1 i:l t:-~ i:l • 
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?t1"iihA'ty 

th::n e:J1JLU~1 tl ~111 un ~:IJ lsoflavones Vi ~1 tJ".llli~~iJrrnTI'~1'U.e:J'U.:IJ~ a~1::~ LL 1\1 m.J1 
• • 'IJ 

~~JJtt1JJ'U.Vie:JJJ1::mtJ~\IU1::nau11l~1tl methyl-cinamate cineole camphor LL~:: eugenol 

"" 
18. '7.1aJoui-u (Curcuma Jonga) 

~ ~ 

a mHu.~ 'YI1 \1 'Yf fJ n l*f1 ?f 1?1 "i 

~h<K-u d}u,~".ll~Tvnm'VI.:11~.J 50-70 L"'TU~L:IJ~1 
'IJ 

1u 1U'VIe:JnU~1lHL'VI~:IJ mu1uLLfluiiia.JL~n "l ~L1it.~1e:J:1..1J1~1~ L~e:Jrl.Jb]~r.Ju1u~:: 
'IJ 'IJ 

.JEJn.J1:1J LL~1LL~.JLU1U'VIU1LL~.J 

~un d'Jmta1mu Yl.J:1JT~1nm.J11~~u ~L1it.~1LLn:IJ'll11 llr:nmta~".ll:JJ'!Al~au t.1e:J~Ln~1 
~ • 'IJ 

Q....- ..:::1 d ~ 

~1 L:IJ tl ~L 'VI~ e:J.J 

Ll'ir1 Lda1uL'VI.:11iJ~~:IJ n~mm • 
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i'fTHh~l}! 

ii ff11i·Hn ti"JfU~ 1umhJiJ Eh'l Flavonoid lltl::: lsoflavone , 
0 

• d .c::t V q,., A d &.... Q .d 
Curcummo1ds "If\13J~1 r.Jnu VI tl1 mm~ 3J b]'YlTimua UlJ tl e:J ff1:::'Ylll 1\1 

,'IJ 

19. -w~n 1~'Hl (Piper nigrum) 

~ ~ 

'ln'l:HU::'YI1'11'WfJn1*11i'fV!"j 

dJu 'taYunlff a t~nu~u ih ~uii"lY a ~.Ju1nrn"1J a 1 VI qjn'J1~1~u~uL v;u i,~,r~ L~u ~1~u 
~ auiifh ii r.JllLtl:::~:::ltl~ tJULUuffJ1 ~1tl~13J m tJ~ L ~ 3Jifu 11niJ e:J.J~1n 't 'Yl tJ iiffe:J.J"lfit~ ~ m1n , 
Vl1 e:J1VI11~ a rl1~~u nu11n~rhw"1~~~~1 ~unuVI ~n~.;~ m~~:::Lilu 'tarnu~u~u Vl1a i.J1'f11.J 

'IJ 

l -vi a 1 ~L~ a m~u 1~~ EJ i.ui.~ 1uiJ a.J~1n i. 'Yl mllu 1uL~ r.Jl L1t~.J ff~UmlJ"lY mlfl:::<n13JA.J 1uLilu 1tl 
'IJ 

m1~1.J"lY13Jnu 1u "15EJ~e:JmL~tl:::"15atl1:::nau~1 rJ~anrJEJtJU1:::mrn 70-85 ~em "15EJ~an~auiiff 

LVI~ e:J.J EJ m~ m L~ mlri~:::iiffL ~ rn LLtl:::Utl1 t~"15mX a r.Jtl\1 t:-J tliJ EJ.J~1n i. m.1 ii~nlj-rn:::ntllJ L1r.J.J c;l1 

tl'UllJU ~1\leJ~ LL ttlte:Jcitl1JllnU"15EJ ii1ffLi'l~{e:JU t:-Jtl~e:JltiiffLii tll t:-Jtlffnlil:::iiff~l.JLL~\1 
'IJ , 

1U~ 2511Jlltl:::t:-Jtl~1ni.'Ylr.J ( m http://www.herblpg.com) 
'IJ 

i'f1'iGflAl}! 

iiJ1aJUVI e:J3J1:::L VI t~1 utJ13J1 rn {a r.Jtl::: 2-4 

monoterpenes 1e:Jr.Jtl::: 60-80 sesquiterpenes 1at~tl::: 20-40 ~~1fltljl~LLri Limonene, B­

caryophyllene, ~-pinene, a-pinene LUU~U uan~1nd'ii oleoresin U1:::ne:J1J~1t.l ff11 

~1~1n cJS!fl1S!EirJ~ ~~1~tlj~EI piperine (1ew~::: 5-9), piperidine, piperanine lUU~U ~\1 
piperine lltl::: piperanine LUlte:J.Jfftl1:::n e:J1J~1flq.j~r'h 1 '1Xd1~n~u~ u Lltl:::1ffLi'l~ 
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Lriafl'~L~anVl-n 19 -nii~1~LL~l~.Jtbmffn~L ~mwma1ff11ffn~~1m~:wu 1 vn 1~~ 1-5 
~ 

n11:lJlTI~~n 1 Un11ffrl~ 1'1XLUU1!1~1~1U~1~11JYhrm-nii~ L~a 1'\X ff1:JJ11mu'i~lJL fi~lJrlU 1~ .... ~ 

1 1 t,.tQ..o o d -'='::, d ~ a Q...- cv 

(Empirical extraction) ~~ "15~l'Yl1~:::~n~n.J:JJ"lll 6Jl'.Jnfla Ethanol ffn~ 3 1EilJ 1EilJ ~::: 3 lU 

~1mf un1a.J ff11ffn~~1~ LL~:::tb 1u1:::L ~ mn ~hi' ff111l::: ffnmnn11'1~l ~ Lflia.J1:::L ~ ~ iTrh 
~ ...... 

:: ~:::~nrJLLlJlJflllJfi:JJfll1:JJiu (Rotary evaporator) i.Jthvl'l-i'nff11ffrl~~1~L ~ af'i1Ulrn~TI'a r.J 
~ 

~:::"l.la.Jff11ffrl~~1.~ (%yield) 



::. 

... 
2. U1Un 

3. ~;nJEJL'YltJ 

4. tl:JJa'Wmn 

5. :JJ::"ll1:JJiJa:JJ 

6. "li11~fl:JJlifl 

10. Ufl1::L,;'il 

11. e) qJi'U 

12. v-11ni.rw 

13. 'iJ::L~f 

"' ... 15. tl:JJL"lltJ1~11'U 

16. 'Y'lflm1 
'lJ 

17.~\1 

18. "111 
"' 

19. "llaJ'Ui'U 

flU mrnLLfl::L~~fl\1 iJ fl 
1. 1mLn1bt1w~-uLL"liffn'il~"ll" 

2. ii'il 

3. L'il1flU Hot air oven 

.d "" 4 . Lmfl\IU'il'Y'l"ll" 
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,1 
U't1't1 3 

5. LJJ'Y'l1£.JtlL'ilmfltl bt1~1u~wvh"llrn::tln'il 
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6. Pear-shaped flask 

7. Round-shaped flask 

8. Anti-bump set 
' 

9. lfl1e:J.J Rotary evaporator ~fm..ni'u condenser m~:: water bath 

1 o. n1"1ru::mi'1 *"lfl~lVtfud'lu ~11~n~Yl"lf~'l~ 

1. Ethyl alcohol 95% v/v 

A.., :t: 1 tr 'I 
1 . 2 n Tl"'YI <?H'f UlHJ 'YI fHJ lH.h'J Ul 'U "1i 3J 50 -red u etaS e t'WViiHl lOI 'YI (PHHl \1 

.,. 1 ({ 1.2.1 n1"H~'H.I3JLt:J'U "li3J 

... .. 
~~1'Yl~~e:J.;j 

wu, Sprague-Dawley rat ~1~ e:Jlt.J 7 ff'llm~ -;l1tt1tt 7 ~1 
'U 'U ~ 

2. e:J1Vt11Vttt CP 
'U 

3. ii~r--h~~ 

4. ii~Vt'1an11Ln1~1~~ 

5. 1n1.J~fm.mn 1n1.J 
'U 

6. mi e:J.J Lv-h-.1 ~lVtfurh Ice bath l ~amw rn.Vtna3 
~ ~ 'U 

' ' ~ dd A 

7. lme:J.J Centrifuge lllJ1Jl.I'Ylf111Jfll.le:JlliV!1ll.l 
~ ~ 'U 

8. ~lfitt~lVt1uuiu1m~1l5tt l.snaf 
'U 

.d a '1 ~ 
suspension m~1t.ll.ll~ 

10. Centrifuge tube 

11. UV spectrophotometer 

12. Quartz cuvette 

1. Dl water 
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2. Sucrose, AR 

3. Dithiothreitol AR (Sigma-Aldrich) 

4. Phosphate buffer saline (pH 6.5) 

6. Sodium potassium tartrate 

7. Sodium carbonate 

8. Sodium hydroxide 

9. Copper (II) sulfate 

10. Folin-Ciocalteau reagent 

11. Bovine serum albumin 

,( .... ~ 1 6' 
1.2.2 nT':i'Ylt•HHl1Jtl'Ylfin1'HJ'I.HJJLfi'U '1UJUUU in vitro 

8Un1rnLL~:!:Lfl~eJ~ iJ eJ 

1. Test tube ~ii~hlJ~ v-~fmJ~':JtJ rack 

2. Incubator fl1Ufl6JeJrnVIfl~ 37 eJ~f'I1L6Jl"~Lsrrr.J~ 
, , 'II 

3 . Micropipette v-~fm.J Tip "1J'U.1~ 10 J..ll LL~::: 1000 J..ll 

4. Graduated cylinder "1J'U.1~ 10 ml 

5. Volumetric flask "11U1~~h~ ") ~1wruL~'1mJ~11~ :: ~1r.1~h~ ") 

6. Rotary evaporator v-~fmJ Anti-bump "1J'U.1~L~n ~1VIfUfl1''11'U.:: 

U1T'ilu1:::m rn 15 cc , 
... 

7. Lfl1eJ~ Centrifuge 

8. Centrifuge tube 

9. Lfl~eJ.J sonicate ~1VIfu degas ~11f1::f11r.J~"il:::i.l.11u1id:Ju 

mobile phase "lJeJ~ HPLC 

10. Lfl~eJ.J HPLC v-~fmJ UV Detector ~~.Jf"hli'~ 254 nm "ll"ii~~ii 
auto-sampler 

11. HPLC Column; Hypersil ODS-AM302 (150 x 4.6 mm 1.0.) 

v-~fm.J Guard column 

12. LU1LLn1~~1VIfmhu1rn~i1~ Minitab 

1. 50% Ethanol 

2 . ~11~n~~"11 ~1~ "J 
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3. Sodium phosphate, pH 6.5 

4. Testosterone, AR 

5. Propylene glycol 

6. NADPH 

7. Dicholromethane, AR 

8. Propyl paraben 

9. Finasteride 

10. Methanol, HPLC grade 

11. Methanol, AR 

..., ... 
~~ 1 'Yl ~HHl\l 

~tum~ ~urr C57BU6 LWf'f~ El1r.J 7 ff'u~1'1{ -;lTt.numhJ~:: 5 i1 
ttl cu q q 

flU n·m!LL~::L flitl\l !i tl 

1. Micropipette wfmJ Tip "JJU1~ 100 J.ll 

2. Volumetric flask "JJU1~~1\l ") ~1w~·uL~1mJ~11~::~1r.J~1..J ") 

3. m1Ln1i~LL~..J"JJUff~l'Yl~~tl..J 

4. ~1~ 

5. rh'l1itJm..JLLUU1iLLttTri'..J 
' 

0 Q.,oo .J" a,.. fi' 

6. n1\l~1~1UUHJ..J~~1'Yl~iiltl\l 

® 
8. Skin analyzing digital camera (Coscam ; Seoul, South 

Korea) 

9. 1u1LLn1aJ~1~1ufhu1m~n~ Minitab 

2. Dl water 
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1. LlilfiE.J~·nE.J.Jltl.nl1rJtJrT..:mn-~.16JJaf 5U-reductase mritJ'U 

2. ~'Y'Hlnl~Hflmun~6J phenolic compound • 
3. ~11 E.J\11'\.l. 'VI1m'l~mnuii.Jm1 1iR6Jtl. 1 'V--l1-dt ml'1um1~n~ l~u~ml~::VI'!!.J~1M:: 

... • 'IJ 

~ln Inclusion criteria il.JtJ'U R1JJ11nl'1~l~tln'Wanlrw1~~1U.1U. 19 anu~ ~\l~L~ 

lbR~.JLi1u.m11\l~ 2 
ct d 0 0 Q.; ff' ti 

Y-lDJ1~16J ~111\1 'Yl 2 ~ ::n n u.1m 'Yll fi116J R:: Ell~ ~11~ l t1 n ~ n Mrn 'Yll\1 Y-l ~n Mfll R~1 
'IJ 

-;nmfu~.J'l-bLtl~~"IJu.l~ LL~:: EJtJLlrrJ~EJrn'VIni111ilnu. 45 oc t~E.J1i~EJu Vl~..:r;nmfu.~::ttl'Ltl 
• 'IJ 'IJ 

Rn~~1 E.J~-:rti1~::~1E.J 95% Ethyl alcohoiL~E.JlTin11 maceration 3 1tltJ 1tltJ~:: 3 1u. 

1-b lt11 tt1u."IJ tl\1 ~1rh ~::~1 E.J '1t11::l 'VI v1 ill i.Jnl v1~ m1fi11Jf16Jf1116J ~u.1~ v1 ilfl~tl\1 • 
Rotary evaporator {1U~ 26) ~U.L~R11Rfl~VIE.J11J 

'IJ 

,£..., ~ 1 .. 'I 
2.2 nT'i't1(Piilfu1Jfl't1fH.I1HJ\ltellL "153J 50-reductase m'Vi~fl(PI'tl(PI~u\1 

"' 1 .. 2.2.1 nT'H~'HJ3J LulL "153J 

1. 1i'VIU. Sprauge-Dawley (SO rat) ~1 ~ tlltl 6 ff'tl~1~ ~11-1.11.1. 2 ~1 '!-bm 
'IJ 'IJ • 

l~E.J.Jltlu.n~l 1 ff'tl~1~ritJ U.n11'Yl~~tJ.Jb vl t1 1id1~m16Jfimmn1u • 
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2. Sacrified ~1r.J cervical dislocation m~::1u~.h~~tb~Ue:Hln:IJ1bb"li'Lll'U.1ll"l5'U.:: 

~U11';1 1 -u. Ice bath 'Ylwn , 
3. ~~"1J'U.l~iuvm~1r.JnDLn1 bU~::tb1urh1i Homogenize biJ'U.biim~r.J1n'U. L'U. 

'IJ 

PBS pH 6.5 mm~1 2 b'Yh "1Jt1>1m:m~1b;im~t1 (2 :1) ~>11U~ 27 bb~:: 28 
'IJ 

4. Centrifuge~ 1500 x g ~ 4 tJ.Jfllb"'l~:fitJff bU'U.b1~l 20 'U.lfi ~>11U~ 29 
'IJ 

5. bWn pellet flflmnitl:mb~:IJ~1r.J phosphate buffer pH 6.5 m:m~1 3 l'Yh 

"1Jt~>1m:m~1biim~t~ 
6. ir-u.m~r.J>1 440g ~ o fl>1f1lb"'lm:fir.Jff 10 -u.1fi 

7. U1bfl1 washed pellet (~::nfl'U.) :m suspended l'U. phosphate buffer pH 6.5 

L'V11~fi11:1Jb"lT:IJ"JJ'U. 3- 10 mg/ml ~~-;nmf1w!:t'n washed pellet 

8. diususpension 11~ -70° C rltl'U.Li>1l'U. (hhn-u. 2 wk) 
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11J~ 29 (oiT1tJ) ll~~h'llfl~El.J centrifuge 'YlWJlJfllle:Jlli"Mliil 'Yl o EJ.JI'nl'D'~lontJ~ 
'U q q 'U 

('JJ11) lb~~.Jm·n.t1Le:J1iu~::LatJ~1uJ1m::~1tJL1Jihm-dtJ~~m11lL11':le:Ju 1500 x g 

e:Jrn~ nii o fl.Jf'l1b'Il~bontJ~ d'Jun~1 3o u1ri 
q '\J 

'<il1 mfu~.J'Yl~ ~e:Ju1J1m rn L1J1~u ~ ~::~1 t1J1 (Soluble 

suspension l~tJ1iirr'lJEl~ Lowry ll~:: f1rn:: (1951) 

protein) 1 u microsomal 

J Q.,oo l; 1 t{ 

2.2.2 nT'i't1t91?Hl1J f('t1nnTH.I1H.I\He:J'" •zumuu in vitro 

1. n11L~1tJ1l Test solution 1J1::ne:Ju~1mhu~h~ 6) i.Jit 
a . i1mh.J~1~1u'Yl~~El1J 6fi.J~ll1tln~ ~1':i~rl~~"ll"~~uh 

~1e:J ~111J1~':i~1'U Finasteride f1111ll"llll"li'U~1-J 6) Yi 
mm::~ll ~1u1u 0.3 mL 

b. Sodium phosphate pH 6.5 -,l1'Ul'U 1.0 ml 

c. Testosterone Li:J.J"JJ'U. 500 J.lglml 1ll. PPG : Sodium 

phosphate pH 6.5 5m1fhu 1:1 -;()1 ll.1'U 0 .3 ml 

d. Enzyme suspension -;()1Ul'U 1.0 ml 

2. f111Jf11Je:Jlli~llii"lle:J.J Test solution Ll~ 37 e:J.Jf'l1b'IlfilbontJ~dJu 
q q '\J 

n~1 30 u 1 ri L~e:J1iwuL'D'~Li1~1Jl)n1m 
3. b~ll Dicholromethane -,l1u1U 5.0 ml l~mli~~1Jl)n'1tJ1 

(mm~':i':i11J 8.0 ml) 

4. l~1J~11~::~1t1 propyl p-hydroxybenzoate 1u MeOH l"llll"llu 0.1 

mg/ml -;()1Ul'U 0.5 ml 

5. lfllJ Organic layer m 4.0 ml 

6. th'l1J1::l ~ tJ 1~f1111li'U'il'Ull i.J 
7. ~::~1tl Residue 1u Methanol 5.0 ml 
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8. Aliqout m 10.0 JJ.L L~en-b1tlu~1u. HPLC Column 1~f.lm1J~11 
eHll.VIfliJ"lJeJ.JfleJK11U.ll~ 40 eJ.JV'nL•IH.'HSUm~ ell~f.J Mobile phase 
q '\J 

~tl1::naml1f.J MeOH:H20 = 65:35 v/v 1~tJ1i Flow rate 1.0 

ml/min 11ml1Jli UV Detector wavelength 254 nm LUU.i11~ 

mmrn~11 

-#.,if tlljmtJ1~Li1~~11\J1rn ~atlljn'1m~1iJ1nku.Lllu.~11i1a~1., tlljn'1tJ1fi11J~11 ~a 
Ufntl1~L~Ill11'11 ~::~n tl~lt r]1rf'ltJ~ n~::n Elltlellt l "Ir111 iLi'ftJ ~fl1V'lfl elltn11'Yl~ ~el1J 

1. i~V11VIu.Lm~ bi1E..J~mr C57BI/6 LVlfl~ mtJ 6 ff'tJml{ m1Vi'Lrhnumi11 
ClJ , ,. , , 

'Yl~~au mi11~:: 5 l111 '1t1mL~E..J.J 1~tJ1iiimVI11LL~::J1nu.~~a~ (ad libitum) 
q 

1~m~tJ.J1~\n~m11!flll.LfltJ~a~mu.~riem 1 ff'tJml{ LriamtJf111J 7 ff'tl~1l{ 
q q 

& 0 

~.Ju1m'Yl~~au 

2. L~'1t111~11~::~1 ll"lla.J ~11bin~Vl"lr~iibJ'Yl~~~1u.n115urY.Jwu lonaf sa-
reducatse 

3. L~1ll11ff~l'Yl~~ e:J .J 1~ tln1111l~L~11"1JU 1 i#u!il1 tJn11Ln1i~LL~.J"lJltff~l LL~:: 
1nu"1Juaan 

4. 1u.1u1-J:ffuVIK.Jm11nu"lJu 1i'Yl1bi11~::~1tl"lltl.J Testosterone LimTu 0.05% 
q 

w/v 1u EtOH m111~1 100 ul 

5. 1mh::mru 30 mri~.J'Yl1~11~::~1 tJ~~a.Jm1mmL~~::n~1111l1a~1.J 
• 

6. ll1L"lfuif'YlnlU ';1Ufi11J 28llt uuiin~~LUlU~ 1, 7, 14, 21, 28 LL~::VIK.J~1n 
q 

VI tJ~ 1 i~11~n~Vl"lr 5n 2 ff'tJml{ (lu ~ 35 LL~:: 42) 
• 
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~::HlU~ w.n 3J 'Vi 3J 1 u 

0 'hll"'U"l..U.Je:Jn 

1 l"'U"l..U.Jum!mm11 fm.m:: 20 "l..B.Ju1nrn~.JVI1l!il~Tnu"l..u 
2 l"'U"l..U.Jundiun11 "' 1EHJ~:: 20 

.... ' "' 40 "l..u.Ju1nrn LL!il'Utlf..ln'l11tlf.m:: 

~.JV11llil~1nu"l..u 

3 l"'U"l..U.Jumrhtn11 "' 40 '"' ' ... 
60 "l..u.Ju1nrn 1u£J~:: LL!ilUu £Jn111u£J~:: 

~.JVI1llil~1nu"l..u 

4 l"'U"l..U.Jumnun11 "' 1e:J£J~:: 60 '"' ' ... 
80 "l..u.JU1L1Ul. LL~Uu £Jn111u £..1~:: 

~.JVI1l~~tnu"l..u 
5 l"'U"l..U.Jumnun111u£J~:: 80 

~m!l-1 ~11e:J.Jtltb::n EJU 1 ULL"n:IJV'-1 L i.J t:i:IJ £..111L ~h 1~ £Jn11~111~ ~~~nrnorfLL"n1ll"' 
~ ~ 

L -:f.J ~ :IJ £..111 L 11 ~11.J'il1VI ti 1 £..1 1 u rr tl\1 ~ ~1 !il u~::L uu ~ U£..1 111 u VIlli' f..liU L yj tJU11.11 
~ , 

l L\'111::~ ~~1 LL~::~11~1rl ru~LU'Utl.Jtlth::n tJU 1 u~'h1u LL"n:!Jl"'tfu G) 
~ v ~ 

~11LflaJ LL~::l"'b]n1!1-Lf"JJJ~~U h ~::nnU11.11~n1!1-1b]'Ylim1rJU ~.J Ltl'U l"IfaJ 50-
~ 

reductase ~1tJlnnTn~rnnum-r1iffTH~·n~Vi"15 ~.J~e:~liu1r/l1LL~11mia 2.2 



: 
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d 
'UYIYI 4 

-;Jln Inclusion criteria ~1~n~11LULL~·:ni\.J. ~16JTHlf1<ilL~e:mvhri.rwi.~~1ll.1ll. 19 

"15U<il i-:~LL~<il -:J1u.<il1TlJ~ 4 

1ll.n11~rl<il~"l5,fll. 1iiTYh~::~1tl Ethyl alcohol dJll.i1~rl<il l~11::dJll.iTtll~::~1tl 
~\li:i.ff1 ~>JU1-;J::"l5::La1~11ff1rJlli1ll.~"l56J1L~'Ylnn~6J J'l~LlJll. polar LL~:: non-polar L<iltln11 ... , , 
~n~~1m1n1<il,hfam~::J.Ja>Jr.Jl.'li.~ (%yield) J.Ja\l~11~n<ilLLClli.'l::"ll'u<il i>JLL~<il>J1ll.<il111>J~ 4 

l6J~<il 2.22 

1u 2.74 

3.88 

4.00 

1u 4.6 

5.88 

7.84 

8.24 

JJ'l 8.44 
... 

11111n 1u 10.26 

11 .5 

13.6 

14.06 

14.78 

16.05 

1u 16.60 

18.61 

21 .63 
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~THn1~Yl"ll''Yln-nii.~ ~::nn1::m tJ ~-:rrh ~ ::~n tJ a an mn~ ~~ L rh~~::'l'h i.~ ~u i.~ ~11 
q 'IJ q 

o.,... .dve.td vd, CL,.oo a .o::::a. d 

~n~~mu (Crude extract) 'YlLL'VI>'~ ~1mnauLm>'~ •rh'l'V'lU11 tf11tfn~~tllU"lle:J\l'Vf'll''Ylmm~ ~::::u 
q 

in'!frn::dJu"IJ a\1~\1 LL iJ.J (semi-solid) iln~u ~ Lllman i m~rnm 'V'l1:::~1"ll a.JYl"ll'~ LlJULL ~~\I~ m 

~1nm11\l~ 4 wu11 n11tfn~i11~a:uii.~ hXfiT~'ar..~~::"IJa>'~~~i.~~1~tf~ il~m~a 
q 

'V'l~fl11 LL~:: 1 ~1::w1 ~1linT'lfftl~:JJ::"lJ1:JJU El:JJ 1 ~fiT~' a m~::"ll El\1 ~~ l~ tf>'l~~~ 1e:J\l~\l:JJ1~ a 
'IJ 'IJ q 

A ~ cvcl: 1<{ 
2. nT'l'lt~"l1::VinT'HJU~\ltu'U '1!'3J 50-reductase 

2.1 flTH~~~3Jtmt.1'1l'aJ 

L'iltJ\1~1nLe:J'U. L6Jl'3f sa-reductase hJ iJ~1WU 1 tJ 1 lii'l e:J>'I ~ ~1~ ~>'~ ~ e:J>'I L ~1m.J1JU:IJ1 Le:J\1 

LL~:::~1n nl1~Ufl'U.111llin11:JJ~1\l ") 'V'lUl1 LL~ ~>'!~ iJ Le:J'U. L6Jl'3f~'J!nii tJ ~1u1 ~ qjii.tJ :lJ 1 ,j l~LLrl 
5rn"YJ:: ~a:u~n~mn LL~:::~u 

'IJ 

1 um1'Y1~~ a\ld'L~ an 1 i~u LU'U.LL ~ ~\l"ll a \I Lau i.6Jl'3f L w11:::~uLlluL d'mri El~ iJ"IJU1~ 1 ~ qj 

Lri ElL rl tJUtlU eJ lli"YJ::: LL~:::~ El :lJ ~n~:u1n ~\lttun111 i~u ~\1'\.il~:::L lJunT'.iU1::'VI r]~.;_fii ~"ll El\1 
'IJ 

~~l'Yl~ ~ e:J\ll~ ~\I Le:Jli i.6Jl'3fd'~:::n1:::~1 tJ~1 a rl1 u microsomes dJ m~1tJ:u L~1~~\l L1r..~n11 
'IJ 

microsomal suspension 

in'J:ofrn:::"llEl\1 Microsomal suspension ~L~1tJ:ui.~ ilin'J:ofrn:::Lllli"IJEJ\IL'V\~1"llli ff".ll':JJW 
q 'IJ 

~~ 111 tJ 1 'U.U1:::n e:JU~1 tJ soluble protein ~1'U.1'U. 4. 71 mg/ml (L~ El'Yl~ tfaU~1 tJlTI"llEl>'~ Lowry 

et al., 1951) 

~1 ntf1111::: "llfl\1 HPLC ~rl1'VIu~'l1 'V'lUi1 Lriau~tf11:1J1~1~1U"lla\l testosterone 
"' 

LL~:: propyl paraben 3 flf\1 'l~fi1 retention time (tr) ~\1~111\1~ 5 

~111>'~rl 5 fi1 retention time "lle:J\ltf11'Yl~tfe:JU testosterone LL~::: propyl paraben 

retention time (tr) 

"" tf11Lfi:JJ 1 2 3 Average tr SD 

Testosterone 7.510 7.498 7.524 7.511 0.013 

Propyl paraben 5.387 5.269 5.302 5.319 0.061 
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~-:ntlu~'Y1111Jnu~-;h Ltlut?i'1m~ aanb]'YlirTu rT-1 LeJU L'lfaJ~'ln~11L~LL1'l (Potent inhibitor) 

L ~ mtlum1~11"il ~au LLfl::lh::Liium ~1~1u 11 a.n.f-1 fl11 11r1 n ~ a-1"11 a-1irrm1'Yl~fl a-1 "il::rhu 1 rn 
.... 'IJ 

fl1 IC50 {~'l'VI111tln'l fi1111Li11iU"lla'l~1~~111T.mrJurT-1LaUL'll111~ 50%) 

HPLC chromatogram "11 a-11.llj n1 tl1 ~11 1;J1m lllj n1 tl1 fi11J ~ 11 LLfl::llij n1 tJ1 ~l "J5 

Finasteride rn f111mi11iu 0.5 !JM LUU~11'Yl~~au L~LL~~-1'1.1lu1u~ 30, 31 Lbfl:: 32 
'IJ 

mAU 

20 

15 

10-
0 
;:: 
,..: c 

5 <:;j ,.._ 
r-l a 

\ J v 0 i----------' 

0 2 4 6 8 10 12 14 min 

1u~ 30: HPLC chromatogram "lla'luijmm~Ln~~11u·nll' (0% inhibition) a) ~a dithiotreitol 
'IJ 'IJ 

"' "' b) fiB propylparaben Lbfl:: c) fiB testosterone 



45 

mAU 0 

~ c 

25 I 

20 

15 

10 

~ 
c--ia 

0 1-----/'---{ 

0 2 4 6 8 10 12 14 min 

·nJ~ 31: HPLC chromatogram "lJEl.JUnmr.nf11Uf11.1 (100% inhibition) a) ~a dithiotreitol 
~ ~ , 

"" "" b) fltl propylparaben LL~:: c) fltl testosterone 

mAU <D 

F.; b 

20 

15 

10 

5 

0 +----~---f 

0 

JU~ 32: HPLC chromatogram "lJEl.JUljmm~1i Finasteride f111m-ilm]u O.SJJM LUtl.~11 
'Yl~~au a) ~tl dithiotreitol b) ~El propyl paraben LL~:: c) ~a testosterone 

m11\l~ 6 LL~~-\U:·.J~n11rJUrT.JLtlt!.L6Jl"JJ sa-reductase "lltl\1 Finasteride ru. ~1LLVIU\I 
f111m-ilmTu~1\16) LL~:: JU~ 33 LL~~.Jn11W1.11~1~1tl."lJEJ.Jn11rJUrY.JLau16Jl"JJ"1 1~tJ~11 
Finasteride 
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~ ~ 

~'113Jl~3J~'U~fl\l Finasteride (J.lM) % inhibition (%) 

I -

• 

I 

I! 
I ~ 
I 0 

i 

160 

140 

120 

100 

80 

60 

40 

20 

0 

0.1 

0.25 

0.5 

1.0 

0 

0.642669 

27.60894 

67.65398 

80.70179 

% inhibition '11£~\i finasteride 

0.2 0.4 0.6 0.8 

cone. (urn) 

1.2 

- - ---- ----- ______ j 

•• 1 d ~I "" VI "'' ~1nn11n:IJ1~1]1'U."lJEh'l Finasteride "lf~bu'U. standard enzyme inhibitor ~::b'VI'U.l~l1 

model ~hr1um1'Yl~~EJud' lht~flnfl ttf1::i1fll1aJmm::~aJ t~11::rh R
2 = 0.999 

~1n~aJn11:1J1~1~1'U. y = 166.78x- 15.285 t~fl y ~fl % inhibition tLSI:: x ~fl fl'11aJ 

toiTaJoiT'U."lJfl~ Finasteride "Y111~~1:1J11blfl1'U.lrnrh IC50 ".!Jfl~ Finasteride lum1'Yl~lilfl~d'1~t1 
m1tmurh y = so ttf1::mi'~a.1m1 vnrh x ~~~u-:h1~trhnu o.39 1-1M ~~lmtt~f..l~nurh~ 
un1-.ijf..l Park tW::flrn::tflf..l11f..I~1'U.ll ~fl 0.34 1-1M (Park eta/., 2003) 

ll~ojj eJ9J1 n ~"lJ fl~ Model d'~ fl 1::1JU a11-1.l VI qj1.h::n fl1J~l mi1 bLSI::n11iJ ilrl1~::lil1 tl 
~'U.'Y11£fmmrnmn ") ,f'U.~::r'i1l ~ Microsomal suspension ~~1.h::n flU~lf..l hJ1~1-1. ~n~::nfl'l-1. 
(mw:hd1~~1nilr'i1~::~1 f..l~'l-1. 'Y11mutttl~tt1m~1mfl'U.L"IYJJ ~t1f..lm1wi1 Dehydration effect) 
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'VI 1 e:rrh 1 ~\ eru.l. "1f ~if di ~ n T'H ff r.Ji;Ul1 'Y'llthru. m=n m 1l u 1 u (Denatured) <rt ·Hl1 ';l ';l:: <il a -J ~ ~ u 1 
' 

nT:~ :u 1li1 'VI 1i1 ~~1m 'ltllL fl'l1::l{ ~ ~ m1iru rT-J LEJ u i. "If~ "11 EJ.J ~11~n ~Vi-n 1 u<K-nh ~::~1 rJa u '1'11 rf 
-ni1~ ~ UGJL<K 

ff1'V\ ~U ~ ~ n1'l'Yl ~ ~e:J U r]'Yl i'n1'lrJU rT-J l El U l"lf~ ~-\In ~11 "lJ El.J ~1'l~rl ~ VJ-n~ ~n ~<il1 rJ 

LLa~mmmf LL~:: tl1 tfu LL~~-Ji.llum'l1-J~ 7 L L ~:: 8 ~1:u~1~u 

"" .... .... 
£1'1 ";! 3J 1 ~ 'Hl1 '"/Vi "if ~'11 3JL~3J '2m % inhibition .... 

(mg/ml) 

. "" 0.1 62.33 ~~:u::m~f111 tJ 

"' "' ~anmu-nu 0.1 53.86 
"' 

' "' "' '1'1 EJ.J'Y'l Wll"-\1 0.1 33.43 
., ~ . 

l 'V\-\11"11-\1 0. 1 66.12 

"' "' "' L:Ui:1~tl1l'V\i:1e:J.J 0.1 60.50 

lvld::'Y'l1 0.1 62.77 
., 
"1J11'V\El:IJll~-J 0.1 59.56 

'Y'li:1fl11 0.1 52.29 
'U ., 

"lJiJuiu 0.1 45.01 
~ 

U1Un 0.1 45.41 

~:IJ eJ i. '1'1 rJ .. 0.1 43.89 

~:u e:rvhn n 0.1 36.46 

"' :U.Jfl~ 0.1 36.02 
' 

'Y'l1n I. '1'1 rJ~h 0. 1 34.17 
... "" 0.1 11.16 ~:IJL "lJ rJ 1 'VI 11 'U 
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"" ..... ..... 
'Yt~ A'113JL'II3J'IIlt % inhibition 

{mg/ml) 

0 "' 
muJ::fl1~fl11tJ 0.1 82.20 

~ ~ 

~ElneH1J"ll"'U 0.1 83.27 

'YI El\1 ~ mr\1 0.1 75.19 

... "" 
m\11"11-J 0.1 81.34 

<t 
._ 

a 
l1l~~bl1lVI~El\l 0.1 71.68 

-;nnm11-J~ 7 u~:: 8 vnr.h ~11~n~~1mf1"lleh'l~e:Jnaruiu1~rrnlfn1..:~mn~~~ ., ~ 

1El\I~-J1ll~El ~11~n~~1ml1"l1El-J1l::f"h~fl11tl bl~:: ~11~n~~1mi'1"llEJ-JiJ-J m11~1~ll l'Un1rn 

"llEJ-J~11~n~~1 mLEJ~nmmGf 'Wllil ~1m1m1tJ..:1~1iu Activity 1 um1rTurT-JLEJ'U L"l!11L~i-Jd 
~El iJ-J LV11::'W1 1l::fh~fl11tJ tf1LV1~EJ-J i11VIEJ1lii~ 5ruiu 'W~fl11 u1un "llri'uiu ~11EJL'YirJ 

., 'U 

~11m~hnn aJ\Ifl~ 'W1n '1. 'YI tJ 'YI EJ\I~mT-J LL~::~11 
q 

LY4El~~'U1lTin11~m~1bb1J1J In vivo 1~LV1m::~1lri-J~'U ~-JtJ1mnnm1'YI~~El1J~1tJ 
0 " 

Hamster flank organ VI'1ElnT)i..:J'Il1VI'!!miEJ1l~nVImn (prostate gland) VI'1Eln11l~1::iu 
'U 

serum-DHT activity ~-Jrh '1.~ mn LL~:: i.aj ~El~ ft ~ EJ-J b 'W11::"ii~ll1::~\lflVI ~n"ll EJ-J-J1'U 1i ud~ El 
q 

LviEJ~"il::~m~1b]'Yilf1um11nM1r.J:!J'h-J ~..:~hnTI- Hair growth promoting effect bl'YI'UlTim~1,f'U 
bt1V11'u ~11~n~~-;u::'ll1 m'YI~ ~EJu bJ'Yilf~-:~ L~'-111 r-~ m EJnd -;u ::'ll1 L m ~11~n ~~ ii bJ 'YlfrTu rT-:~ LEJ u 1 "I! :If 
~LL1-J~~~ 3 5w~1uLL1n m'Yl~~EJu ~-:~i.~mi ~11~n~~1tJ,r1"llEJ-Jaruiu JJ::¢h~fl11mL~::iJ-:~ 

q ., 

I V .d ~~ CV V ~ 0 .c:l ~ 'l-' !' 
~\I ~~-;u1n n11'Yl~ ~ EJ-J n EJ'U VI u 1 "l!-J nfl EJ ~11~n ~ ~1 tJ'U 1"11 EJ\1 r.~~ 11::m~ ft11 tJ ~11~n~~1 tJ'U 1 
'U q 

"ll EJ\I~EJn 5ruiu LL~:: ~11~n~~1 tJ,r1"ll EJ-J"ll EJ-J L V1.!1il-:~ m'Yl~ ~e:Ju 1 u mm~ ~ EJ-J L vi EJ uurTub]'Yllf 
., 'U 

1 um1fnM1 r-~ JJ11-J EJ rh-:~ iitJ1::~'Yirrn1'W LL~::dJum11l1::d'Juft11JJ1::fl1 m~ fl\1"11 EJ-J ~11~n ~ 

~1tl 1~tJ1olf1TI-m1Lift::bb'U'Ur.JJJ-JEJn (Hair growth score) ~1mnrn"l'l~bb~~-:~'1.1lu~1'U"llfl\l 

0 " 
I I I .,::f ""' CV V 0 

1::V111-:~ m1'YI~ ~EJU 'W1J11 n ~1ln11'Yl~~ EJ-J'Yl'Yl~ ~EJ1J~1 tJ ~11~n~~1 tJ'U1"ll EJ-J 
q 

r.~~JJ::f"h~fl11tJJ"u LdEJ'Y11Lll -;u::th1iVIuLn~1EJmLr-~~ ~u 'Ylmi'1 ~..:~m~i1m"i!Ln~-;u1nfi11JJ 
'IJ q 

1::m m~EJ-J"llEJ-J~11U1::nEJU"ii1'W1n saponin ~limn 1ur.~~JJ::¢h~fl11tJ ~-Jthm1L~nm1 
'Yl~~EJU LdEJ1u~ 10 "ll£J\In11'Yl~~EJ\I t~tJU1~LLr.JmL~::fi11JJ1::mm~EJ-JL~bb~~-J11lu 111~ 34 

'U 
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~1:lJT.iTI ~1\;m""JTY-l LL~~\lflll:!J im~'un1::vri1.J ~:!J\1 an hn:: rJ::n &n~h\1 "J "l.IEJ\l~Tn1 

~::~1rJ LL~::~1'Yl~~EJU~1\l ") l~~\l1U~ 35 
~ 

6 

5 

;;;) 
,a; 

4 ~ 
-+-- ~"Jvil~~~l£1 c 

r.1 

---- e)(\) -ll'U 
'? 

3 ~ 
;I 

;;- 1i.J ;! 
;! 
::i: 2 
~~ 

G: 

1 

0 

0 10 20 30 

:!Ju ~VH>l ~ mJ 

fllUfl:lJ 
' 

L~m~1-;u~Un11'Yl~~El\l ('"JU~ 28 tle:J\ln11'Yl~~e:JU) ~\ll~Li n~a\1 Coscam r;hm1wYin 

~u~~:!J\!Eln-rf\l~:!J~ (Total hair growth area) 1~rJ1irhtr.JtlfJ1rJ 4 Lrh ~~n11'Yl~~EJU"l.IEJ\l~l 
't11~::~1rJ ~11~n~eJ'ruiu LL~ :::n.Jl~LL~~\!Lflu11.l~ 36 37 LL~:: 38 m:!J~l~U 

v ~ 
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:: 
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11.J~ 37 u~~.J Total hair growth area rn li-!.~ 28 "JJEJ.J~i-!.~Yl~~EJU~ ... HJ~l1~n~~1m,h'llfl.J 
~ ~ 

~ ~ 

~EJnm1J"l1i-!. 
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~1n~~nl1'Yl~~e:J\I,_f\I'Vl:IJ~ YllJ':heJ~11nl1\le:Jn"1Je:J\I"llU'VlU,fU5j~mjrn,::;dJUb~U~1\I nl1 
'U 

1 i~11~n~ 5ruiu i.a.fl~Ltl~ t.~mLtl~.JB~11nl1\l eJ n"lle:J\I"llULL~ eJ r.h.J1~ b ~ Ll\1 LL~n-;r:::~u 1 i ~:IJ\1 e:Jn 
"' . 

1~~n11m11i~Trh~:::~n tJ LL~~11~n~~1n~.JYl1J'h~1m1nL ~:u er~11nl1\le:Jn"ll e:J.J"llu1 u 

-ri1.JLL1n (Day o- 14) 1u"llrn:::~ori1.J'Vl~\l er~11m1.Je:Jn"lle:J.J"llu Lfit.~uLrhnunu~11~n~5qJiu 

Lb~:::~TYh~:::~1LI 

~1nnl1111J11:1J~~~nrn~LL"l1:1JYlb i.J ~:IJ Ll11~11\l<il1'Vl1-i1 t.~1 U '11 e:J\1~~1~ LL~:::d:Ju ~ltt.i:IJ 
'U 

1umJ1t.~iu 'V'lU<il1U1U 7 ~~~nrn~ ~.JLL~~.Ji.1~111\l~ 9 
'U • 

~11e:J.J~U1:::n e:JlJ ci'1 U 1 'Vl qjtl\1,~:::LlJU~11~tl~~1 nvh~1\l ") aJL~iJ~1 LI1'Vl1e:J ~11bf1 iJ 
'Wb~'jjbb~e:Jci1.J1~ ue:Jn~1ni~1iJu 'Vl1mn1fl1'Vl11 b"liu imiJuu 3 i~1iluu 5 imiJu~ 1f1 

Le:ml6J1aJ ~1L'YlU "1~"1 blJU~U 
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i-:nf l-bn11'YI~i;Hh'l ffll-btl~ lU~mhTh;J::'YJ~ ~f!Ur]'Yilf"ll Eh'l ~111:h~qj 1 Ut.t."11~l.;il. -:f.J ~~ !'Jll 

~.JlUUnT'l'YI~~fJU"l..fl.J~11~Tl'f1nl~1aJU fflUYlr]n1~lflJJ n"ii:l~em 1"11~11 un~~ flavonoids 
• 

Regro Hair Protective Shampoo 

C0-010 

~Tmn~"ii1n~:::m·~ ~em5ruiu 1uu1un ~fln~ft.~~n 1u 
'II " 

,rl~~n n:::d'J.J ~mJ.J ~:::Lflf~fl~ l1U~1.J"ii1L"ll 
• 

Vitamin 83, 85, E. biotin. bergamot bbt'l: sesame oil 

Phyto Cell Tee Malus Domestica, Coenzyme 010, 

silk protein, rice milk essence 

q.. 6' il ~ 

m1~m~n f1"1u il "ii ::: t.tlumJ"'YI~ ~f!UfJ'YITirJUrJ.Jt.e:m L"D"aJ"l..fl.J~11 L rdj ~11U'1~YITI-1 un~~ 
• • 

"l..EJ.J 1~1 iJu n1~1"lldTu Lt.~:::Ylqm~LflJJ 1un~~'Y'l~1LlUEJtJ~ ~.J~~n11'Yl~~EJUL~u~~.JL1lu • 
d 

~111-J'YI 10 
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. 
"" ""' ""' 2HH'f1 "i 1"' 3J /'YH'J mH"' 3J IC50 (JJM) 

Steroid compound 

Finasteride 0.37 

Flavonoids 

Myricetin 23 

Quercitin 23 

Daidzein 29 

Kaempferol 12 

Epicatechin gallate (EGG) 11 

Epigallocatechin gallate (EGCG) 15 

Genistein 23 

Rutin >100 

Fatty acids 

Lauric acid 67 

Oleic acid 54 

Linoleic acid 42 

Polyphenols 

Caffeic acid >100 

Vitamins 

Panthenol (Vitamin 85) >100 

Biotin >100 

111n~111~~ 10 YiUll 1.111 Finasteride u11.1r1i" <fl~~llu~·nn~mmqYlirTurf~~EJUL"TiaJ 
q 

tt1~tJ~1~ ~~1iqYli~~l"l~mn 1~tJijrh IC50 (<fi~'VImtJn~ w.n:J.JL"ll:J.J"llwnEJ~i.111~rTurT~lEJUL"TiaJ 
L~fEJ tJ~:: 50) 1 rhnu 0.37 1-1M 

1.1111 umi:J.J flavonoid 1n EJUYln"D"ii~~Yl~ffEJU 1 ~b]Yli~1 um1rTurT~ lEJU L"TiaJ tJnL 1u 
q q 

Rutin lb~:: caffeic acid ~1iqYli"~1mn 
~1wfun1~L"1JiruJ'~~~:J.J~1 (Lauric acid) ~l~::1JJ~:J.J~1 (Oleic Ll~:: Linoleic acid) 1~ 

b]Yli~1 Unl"lrJU rT-.11 EJU L "UaJ 

ff111i1Yi1nl~1i1U LJ.lL~El Elnb]Yli"t~tJnl"lrJU rt~ btl'U L"UaJ sa-reductase ll~ m.h~ 1~ ~.J 
~.JLn~L~111mi1 IC50 ~mnni1 100 1-1M 
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~\l,f u 1unTnwmrnlf"l.l eJ\ILL"ll':JJYH i.J t:i:JJ r.J1l~l1\1~1lni1 r.J 1u r1 eJ\1~ ~1~ th';J:::IJ1';J1mfn 
'\J 

ffn~YJ-n ~\IU1';J::~q'Yllf£TurT.JLeJlti,on~ 5U-reductase LL~::/~1€1 ~q'Yllfn1::~wnnt:i:JJ 1'\XLn~t:-l:IJ 
q 

.;mn1~r.J~1\I 



56 

,J 
1Jflfl 5 

t'f'l"U t:Hi n1'l1~ ~ u-n::i t1 1t'f"e:J 11 ":: • 

n111-ln~.W"ll'~--.w~--.rr'h~::~1tl Ethyl alcohol Ylu-hi.~fiTrew~::"lla.J~-mL~ll~mh.Jnui.u 

1~tJa~1wrl1.J {atJ~:: 2.22- 21.63 "lla.JJTwun.W"ll' 'V'lU'hl..l::mJJi:JaJJ1ifi11atJ~::"lla.Jt:-J~i.~!.l.J 
~ ~ 

~1-l~ 1a.J~.Jm~a 5ruiu LL~::!.lJJailL'V'ln 1um11-ln~.W"ll'1uf1r.Jd''V'lu11 "li11'V1a11u~ 1ifi11atJ . ... 

A 6' Q.;~ 1"' 2. n1'l'l1A'l1::Vin1'li11JI1\Htl" 'lf3J 50-reductase 

' ~ ~ ..:::t .o::!t a.,.. ..... 0 0 ..::::1 Q..oo q, 0 ,Qo 0 a..,.. 

mn'Yl!.l~ 1a.J~.JmT1a !.l111.ln~~1tJm"lla.JJJ::m~f111tJ ll~:: !.l111-ln~~1tllt1"llti.J"ll.J ~11.1~1~u 
• 

~1'VI1U1-l111.ln~.W"ll'~1 i r]'Ylt"eiau ~ 1-l~ 1 ltn11'Yl~!.laud' i.~Llri !.l111.ln~~1 mw~nauaGf"lJa.J • 
,.. a cv cv cv d a.,... ..... 6" cv d., Q.,, o a.,.. 

!.l1.1l"lltl1'VI11lt au~ur1~mf1a !.l111.ln~~1mw~naua~"lla.J'Ylti.J'V'llt"ll'.J ll~::JJ.Jfl~ m1.1~1~u • 

~ 

'V'llJl11-l111-ln~~1 mlT'il1n~.J !.l1m1rm1::~ut:-Jm e:m 1 u 'VIlt 'Yl~~ a.J i.~ a ~1.J~um~1fi'ru . ~ ... 

lflm .yj tJUrlU'VI'U ~L1JL~l i1-l111.lrl~~ 
'U 

n-:r::~ur-~:JJ.J EJn 1 u 'VIU 'Yl~~ EJ.J i.~ l '}.ll tJ.J ll~ fl'Yliei aun-:h ff11ffn~~-nJJ1111n~.J . ~ 

ll~m11 i1-l111.lrl~~1 tJJ1"'il1 n r-J~:JJ::rh~f111 tJ1 'U 'V\'U 'Yl~~ f).J rh 1 iln~f1111.11::m m~ f).J 
~ 
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J1 (water immiscible liquid) La.lff1JJ11tlrh'l~ ~\lfl11~"11lli1~nB1f1'Ufll1 Model 

1 Vla.i~ L VIJJ1::ffJJ llrin11'Yl~ fffllJ ff11ffn~Ylon~'l~"1ni-:nh fl::fl1 m.hnn'Yl water 

immiscible liquid 
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