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VlllHn 1 lh::ff'YlTIfIl'W1'Wm'HjuV\lt~V~~;'W'\lV,r~l~'ffnflY1'lfU"::Ulli'W'lfWll9il\1'l 12

~1(J1% agar disc diffusion (N=3)
.:t " ,,~ ~ QI dd Q ~ QI t ~ d

VIl'lH'YI 2 fl111Jt'\l1J'\l'W~1'ff1l'Wl1J'Wl1V1J~::m(J'Yl1Jlh::'ff'Yl1i.fl1'Wm~V1JV\ll'lfV~"'lf'W(N=3) 13. .
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~.c:S 01 ,

Ll.JVL'VItltlfl1JflCll.Jcontrol.

.
~ Q QI •

Ll.Jtl!'VIVtlfltlfl~lJ control

ltl~ 8 ~mlflll'lflflVl1'IJV~~Vl.J11flr.ll.J'ltJU~CI::ltJ~'VI91ffVtl~1t1 minoxidil (10 11M) 18

"'1 1 ~ QI .d" "lLC1::'Ufl CJflJtJllJtJl1VlJl::mV'VIfl11l.JL'lJlJ'IJ'U 0.0001 ug/ml (N=4), "p-value< 0.05

..I!t Q IV ,

Ll.JVL'VItltlfltlfl~l.Jcontrol

ltl~ 7 ~mlfllHflfltll1~V~~Vl.J51flr.ll.JitJu~CI::ltJ~'VI91ffVtl~1V minoxidil (10 11M) 18

Lm::il1v 19f1.JJlli'Ul1til.Jl::111t1~fl11l.JL,rl.J,rtJ O.OOlllg/ml (N=4), "p-value < 0.05

,
~.::::l Cl.I I

Ll.JVL'VItl1Jfl1JflCllJcontrol.

17
, ,

_14 w Ii' IV es "lurl 5 fl9111fllHVflVl1~V'l91VlJllflr.ll.J tJLL91Cl::1tJ'VI'VI91fffltl911Vminoxidil (10 11M)
~ ,"'1 1 .... "'" "Lm::tJ e CJfl.JtJll.JtJl1Vm::mV'VIfl11l.JL~l.J'IJ'U0.1 ug/ml (N=4), "p-value< 0.05

:

..!t td IV ,

LlJtl!'VWtlfltlfl~l.J control

16ltl~ 4 ~mlflll~Vfltll1~V~l'lfllJllflNlJitJLLl'lmd''W~mH''V1J~''W minoxidil (10 flM)
~ ,"'1 1 0 Q.I d. 'j)"UCI:::'Ut:l 9flJ'WllJtJl1t:llJl::mV'VIfl11lJL'lJl.J'IJ'W 1 ug/ml (N=4), *p-value < 0.05

16

~'j)1V evd.o .%
11lJ91'U'Utl'illfl1tJ'Vl'VllflllmV'l (day 0), scale 1 mm.. ,

_I.e::{ IV I i I Q.I.q 'j)
sun 3 V9111fllHVfltll1'IJfl~91VlJllflNlJ 'UU91Cl::1'U'VI'VI91ffVtl911Vminoxidil (10 flM)..

"'1 1 :' QI d" vLm::'U V 9flJtJllJ'Wl1VlJl::mV'VIfl11lJL'lJlJ~tJ 10 ug/ml (N=4), *p-value < 0.05

LrlV1ViVtlt1tlflrilJil1t:l19flJLUril (control)•

15

!II'tnn
'nJ~1 i1Vfh:I'''m·IW::~mJ51flr.llJ fI1t1l1~.:nnfl!~V'li'Wm1111L~tI':H9f,nlLtJ,.n::V::mn 1 1'W 14..

(fl) - (fl) LtJ'W~flfJW::~tl'l~fllJllflr.llJ~iJ 1m'lff~1'lfflJ\J1WLLCI::ihr9111fll5

191Ufl~ LQ~tll'WCI:: 0.3 mm ffllJl1()111lJ11.rt'Wflll'Vl91fftltl~tl '1u'~

(~) - ('il) LtJ'W~flfJW::~~~~tllJllflNlJ~iJ 1m'1ff~l~ '1l-ifflJ\J5W

(Q) LtJ'W~tllJllflNlJ~iJ~9151fll5191UflVfl-jl1'WCI:: 0.2 mm

('If) LtJ'U~fllJllflNlJ~tl~i'Ul::tI::i'W,,!91fll5191 (telogen phase)

'fU~2 (n) ~flfJW::'Vl1~flltlfl1'W~fl~~VmlflNlJ Lm:: (~) fl11lJtll1~~'1~tllJllflNlJ..
'l'WLL~CI::l'ULrltl!~V'Ii'Wtlll1llL~V~~fllJllflr.llJUfl~LtJ'Wl::tI::I1C11 41'W (day 4)



t1~ " .s 0 ~ "~Q,I Itt" v JIJ n 19 'jfltJ":;'lJfl~fl1'j1'V'll.l'ill'U1'U19!''''''jlflHl.l~1tJ'Ull.l'U~:; lfi'J mllJ1'IJl.l'IJ'U 28

0.0005-50 ug/ml i'U-r'U~ 11m:; 5 'IJfl~fl1'j'Yl91ffVU1rlV'1'If' DMSO

1lJUflCllJfi1Ufil.l (control) (N=3)• •

JtI~17 ~m.m:;'IJfl~fl1'j1YilJ~1'U1'U19!'tlcl''jlflHl.l~1tJff1':iffn~51l'11~fl~ fil1l.l1.,j'lJ.,j''U 26

0.0005-1500 ug/ml '1'W-r'W~11m:; 5 'lJCl~fl1'j'Yl~fffl'lJ1rlfl1'1f'DMSO

1lJ'WflcilJfi1'lJfilJ (control) (N=3) .• •
Jtl~ 18 ffl tJ":;'lJfl~ ms1Yil.l~1'U1'U1C)1"cl''jlflHlJ~1tJi11V1C)1l.lnflln'lJffl'jffn~t1l'11 ~V~~ 27

fi11lJ1.,j'lJ.,j''U0.001-100 ug/ml ('illfl\191'j~11'lJ) l'U-r'U~ 11m:; 5 'lJCl~flWV1~fffl'IJ

1rlfl1'1f'i11fllC)1lJ1tlcil1lJ'Ufl~lJfi1tJfJlJ (control) (N=3)

t1 .c:t J) .::. 0 rI v Q,I <IS v "J n 15 'jmm:;'lJV~fl1'j1'V'll.l'ill'Ul'U19!'tltl'jlflHlJ~ltJffl'jfffl~fl1111mV'lJ11mllJ1'IJl.l'IJ'W 25

0.0005-1500 llg/ml1 'U-r'W~ 11m:; 5 'IJV~fll'j'Yl~ffV'lJ trlv 1-* DMSO

~I 'lu'Ufl~lJfilUfJlJ (control) (N=3)

"'itl~16 ~VlJtl:;'lJV~fl1'j1YilJ~1'W1'U19!'tlcl''jlflHl.l~ltJU lCll9!'l.lnfllnUffl'jffn~fl1111fi~V'IJ11 25
'II

~fi11lJ1.,j'lJ.,j''U 0.001-100 ug/ml ('illfl\191'j~11U) 1'U-r'U~ 11m:; 5 'IJCl~fl1'j'Yl~ffVU

1rlV1'1f'i11vlC)1l.lttlcil1~'Wflcil.lfi1tJfilJ (control) (N=3). .

241.1.,; v ~ 0 "" A " ": n 14 'jVtJtl:;'IJV~fl1'j1'V'll.l'il1'U1'U19!'tltl':ilflHl.l~1Uffl'j":;tllU 17,_,-estradiol ml1.ll'IJl.l'IJ'U

0.000 1-10 llg/ml1'W-r'W~ 11m:; 5 'IJ~Nfl1'j'Y1~ffVtJ1riV1-* DMSO 1~'Ufl~lJfi1tJfJlJ

(control) (N=3)

t '"~ .d 1"1 11tl:; 10 IlM 'W1'U'Yl1 uae 5 'lJV~fl1':i'Yl~ffV'lJure 'If ffl'jtl:;tlltJ act
~I '1u'UfltllJfi1'lJfilJ (control) (N=3)• •

-atJ~ 12 8mlfl1'j"'jV~~ltJ'lJV~19!'tlcl''jlflNlJ'lJV~Ulv 19!'l.lltlcil~rI11lJl.,j'lJ.,j''U 0.0002-200 IlM 22
'II

• v
1ijv1m tJ'lJLViu'lJn'lJflcilJvl'l1n1~ifNl9!'tlcl''jlflNl.l (control) (N=3)•

-atJ~'13 ~VtJtl:;'lJV~fll'HYil.l~1'W1'WL9!'tlcl''jlflNlJ~1Uffl'jtl:;'l1tJ minoxidil mllJ1.,j'lJ.,j''W0.1, 23
'II

d 91 w ad rI adJ' «-atln 10 trhnw o» Utl:;'H)tJ":;V~':ilfl1'HtlmJ'UutlM ('1.1) 'IJV~t9!'tltl':ilflNl.l'YlttltJ~L9!'tltl 20
'II

d OIV 4 cl Q,I

cMEM Utl:; MEM 1U'U':i:;tJ:;nm 61'U;p-value < 0.5 1lJV1'YltJtJfltJ

ml.l1tlH9!'tlcl't~l.l~'U (day 0)

-atJ~ 11 891'jlfl1'j'H)~911tJ'lJCl~19!'tlcl"nflNlJ'lJv~i'-;l'vi1tl:;mtJ DMSO ~fi11lJ1.,j'lJ.,j''U 21
'II

0.01-1 % v/v LrlmmtJtJ1VitJtJntJflcil.lm'H1'j1itJ~L9!'tlcl''jlflNlJ (control) (N=3)•

'11
'H'Ul

'If



"v 'iI cvd ~9"f1'11lJL'UlJ'U'U0.0005-50 ug/ml 1'U1'U'Vl1 UCl::5 'Utl\lfll'J'Vl"~tl'U llJfll<]f

DMSO 1tJ'UflcilJfl1'UfllJ (control) (N=3)• •
_lei ,., ~ 0 " ".::l QI d ~ Q.I ,

llJ'fl 26 ';jfltJCl::'Utl\lfll'Jl'WlJ1l1'W1'W1CJfClCl'j1fl~lJ"1tJ'UltllCJflJflfI1n'U'U1lJ'U~::'j::Ul1'U 33

fl'JllJl'1i'lJ'Ii''U0.001-100 ug/ml (1l1n~I9l';j~1~'U) L'Ul'U~ 1 UCl::5 'Ufl\lflWYl"~tl'U

lrltlL '*U lfllCJflJltlci1l~'WflcilJfl1'UfllJ (control) (N=3). .

_I"; " ... • 0' """1 1 '" d 1: ... 1llJ'fl 24 'JtlVCl::'Utl\jfl1'Jl'WlJ~1'W'1'W1C))'ClCl';jlf1~lJl9l'1V'We C))'lJflfI1f1'U'W1lJ'U11'J::'W1 31

f111lJl'1i'lJ'Ii''U0.001-100 ug/ml (~lfl~I9l';j~li''U) l'Ul'U~ 1 um: 5 'Utl\lfll';j'Vl"~'tJ'U

lrltll,*ultllCJflJltlci1l~'Wn~lJfl1'U~lJ (control) (N=3)

_,J v ~ 0 " Y ~ Q.I ,

JlJ'fl 25 1e VCl::'Utl'lfll1 1'WlJ1l1'U1'U1CJfClCl11n~lJ" 1tJ'U1lJ'U~:: 1::Ul1'U 32

31

f111lJ1'li'lJ'Ii''U0.001-100 ug/ml (1l1f1tJm~1i''U) L'Ul'U~ 1 um: 5 'Utl'lfll'j'VlI9l~tl'U

1rltlL'*U ltllC))'lJ1tlcil1tJ'UflcilJfl1'UfllJ (control) (N=3)• •
_f~ v ~ 0 ." ,,~ Q.I 1 " "llJ'fl 23 'jm.lC'1::'Utl'lfll'jL'WlJ~1'U1'ULC))'ClCl';jlf1~lJI9l1V'UllJ'U111::'W1f111lJL'UlJ'U'U

0.0005-50 flg/mlL'Ul'U~ 1 UCl::5 'UfNfIl'j'VlI9l~tl'U 1rltlL'* DMSO

1~'UflcilJfl1'UfllJ (control) (N=3). .

30

29_I"; " ... • 0' ,,1:... 111" " "mn 21 1m.r,,::'Utl'lfll11'WlJ1l1'U1'U1C))'Clm1fl~lJI9l1tJ'U1lJ'Ul9l::lml1tllJ fI11lJ1'UlJ'U'U
OJ

0.0005-50 flg/mllwl'U~ 1 UCl::5 'Utl'lfll1'VlI9l~tl'U 1rltlLi' DMSO l~'UfI~lJfI1'U~lJ

(control) (N=3)

~f111lJ1'li'lJ'Ii''U0.001-100 ug/ml (1l1fltJI9l1~1i''U) L'Ul'U~ 11m:: 5 'Utl'lfll1'VlI9l~tl'U

1rltlli'i11tllC))'lJ!'I.hhL~'UflcilJfl1'UfllJ (control) (N=3)• •

28





'j}..::. " • cv ~ .d ""ms m::v.!'U ms 1'Il'Sty'IJtl~It}f1:'l(l'S1f)HlJ'WlJ11 ff1'Sfff)~f)1111mtl'IJ11'Vl~11lJl 'lJlJ'IJ'U500 ug/ml um:

d " "" 'I ..,.d 'I .dd'l" 'I" ..,0.005 . ug/ml lJH(lm~~'Um'SI~'Sty L'U1'U'Vl1 une 5 'IJ~~m'S'YllPlff~iJ L'U'lJtu~'Vl'ULVLCJl'lJ'ffl'S'fff)~
. " "

f)111l~1~'U11 (0.001 ug/ml) 'ff1'Sffn~th1'l1~tl~ (100 ug/ml) '\.hUlJ~~'~~ (0.1-10 ug/ml) '\.hu'U

" ~ IV I d" oCII 0'~~ lm'l1tllJ (0.01-100 ug/ml) 11~::'\.J1lJ'U'ff::':i::U'I1'U(0.01-100 ug/ml) lJH(lm::~'Um'SI~'Sqj'IJ~~I9f~~

'I ..,.d <!I • I ~", ~.., ~"d.i, ".r'Slf)HlJ L'U1'U'Vl5 'IJ~~m'S'Vl~fftliJ 'Il1f)R(lm':ifff)1:l1ff1lJH(I L~11'U1lJlJ~:: LmlJq'Vl1i '\.Jm'S~llJl'lftl~"

;'WlJ1f)f)11J1U'U'lfij~~'\.J'l u,,::ij1tl1CJl'lJ'IJ~~ff1'Sffn~m111~~~'lJ11 ff1'S'ffn~51m~~~ J1li'lJ~::l~~

~Q.I~e£Q.I o'~~ ~v ~ .c:i .d0Cil" I v
~llJ 1~ VlJ lJ 1~ Q,j 'S~'ff'1~l 'W~fff)1:l1q'Yl1i~1 'U l'lf~ ~1:'l'lf'W'Yl'Yl1L'11~lJ'S 1'1U~:: m 'Sf) 'S~~lJ m 'S

"~~n'IJ~,m¥lJHlJ 1~tJ'Vi'lm'Sfff)1:l1'ff1'S'ffn~'I1V1iJ'Il1f)Vl'lf 2 'lfiJ~u~::'\.hUlJ'I1~lJ'S~mv 4 'lfij~ fi~ffl'S

'ffn~f)1111~~~'lJ11 ff1'Sffn~51ll1~~~ J1UlJ 1'11'S::Vf1J1UlJ~::'~~ J1]j'lJ~::'~r'l1~lJ U~::J1UlJ

ff::'S::U'I1'Il 'llJm'Sfff)1:l1q'Vlt~1'Ul~~~~;'W'Vi'11~vn Agar disc diffusion 1m:: agar dilution U~::ffmn

.i" "" .1 1 .. <!I 1q'Vl1im:: ~ un 1'S~tl f)'IJtl'll fflJ~lJ~ 1Vm'S 1'W1::mV~~tllJ'S 1f)RlJl1~ ~1t}f~~ 'S1f)HlJ ~lf)m'Sfff)1:l1'WiJ 11
~Q,I ::Q.I \tI"~Q,I lI]'JJ ~QI fd &Q,lt,x.l
lJ1lJlJ 1'11'S::'W1lJ1lJlJ~:: Lm lJ1lJ'\.J~:: Lm'l1tllJU(I::lJ1lJ'Uff::'S::U'I1lJ lJq'Vl1itliJV~l'lf~lPltll'lftl s'aureus

.d "" ~ ?I ?I'Yl~11lJl'UlJ'IJ'\.J~1"l'~llJlJ 12.50,3.13, 12.50, 6.25 mg/ml une Mifurfur IlJlJ 6.25, 0.78, 12.50, 6.25
0'" '1 4 Q.I 419 lq f.c:t ~gJ A.or::'{ ."g "

mglmllPlllJm~'U 'U'lJru::'Vlffl'Sfff)~'W'lf LlJlJq'Vl1i~llJl'lf~~(I'lf'W U(l~m'Sfff)'l:llm'Sm::~lJmHtlf)'IJ~~

lfflJHlJ~1vm'S 1'W1::l~tJ~~tllJ 'S1f)HlJ'WiJ11 ij 1~ 1t}flJJ 1UlJ'I1nu 'S::m V~1'I11lJl,rlJ,rlJ 0.0001 ug/ml

vmi'lJij1tl1t}flJ'\..hUlJ 1'11'S::'WliJH~m::lPi'lJm'S'Itlf)'IJ~~~tllJ'Slf)HlJ ~dNiJumhfif.tl u~~''Um'Sfff)'l:l1. ~

.a

Q.I G 0 QJ

f'I'WYltJ11'1~

Q,I ~.c::t. Q,I .c:!
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1m~m 'j~'~~'lJYI'U tJ-U'lJtJ'U'U~1flq q
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q'Ylt'V11~;'lfl1'W'IJ ~~ 'ffl-J'W'l'W'Si'YlV~iJ«mJfl1'W lvt~-w\PUlJIIiJlJn'lf~lm~ i'mnmm 'S

v-.llJ~1~u~~d'lm'S'I~f)'IJ~~RlJhnl

n



The purposes of this study were to invsetigate the antimicrobial activity and hair growth

stimulation of 2 plant extracts and 4 volatile oils. The investigated plant extracts and volatile oils were

Pueraria mirifica, soybean, lemongrass oil, citronella oil, basil oil and peppermint oil. Antimicrobial

activity was investigated using agar disc diffusion and agar dilution assay. The hair growth promotion

was investigated using organ culture and dermal papilla cells culture. Results showed that the volatile

oil had antimicrobial activity. Basil oil, lemongrass oil, citronella oil and peppermint oil had the

activity against organisms with the minimal inhibitory concentration (MIC) to s'aureus of 12.50,

3.13, 12.50, 6.25 mg/ml and Mfurfur of 6.25, 0.78, 12.50, 6.25 mg/mI, respectively. While the plant

extract had no antimicrobial activity. The growth of hair follicle cultured in vitro can be promoted by

low concentration (0.0001 ug/ml) of all volatile oil encapsulated noisome. Only basil oil encapsulated

niosome at all concentration had no effect on hair growth. And the dermal papilla cell (DPCs) culture,

P. mirifica extract at 500 ug/ml and 0.005 ug/ml stimulated the proliferation of DPCs on day 1 and

day 5 of the experiment. The niosome of P. mirifica (0.001 ug/ml) soybean (100 ug/ml) lemongrass

oil (0.1-10 ug/ml) citronella oil and peppermint oil (0.01-100 ug/ml) stimulated the proliferation of

DPCs on day 5 of the experiment This can be concluded that lemongrass oil showed strongest

antimicrobial activity and the niosome of P. mirifica, soybean, lemongrass oil, citronella oil and

peppermint oil exhibited better hair growth stimulation than the unencapsulated plant extract and

volatile oil.
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" .c:::S.d~f '.!l.r!:l~' Q "m'W ~'t'l'Jfl'l'VILlJ'W'CY11l'l~'Ue':!fJ1fl1'jHlJ11'l LLCl::/l'l'je uqnn 11 .:jf11'H \11 ty'Uf).:jL'CY'W

HlJ

2, 1~ efl~m f).:j'CY1)'i)lfllinlJ'Jfl~~~(j'VI~~l 'W\1Cl~l'I ~ L~ 'W'CY1L1191'Uf).:jfJ1 f11'j HlJ 11'1• •
"! ... .i, Q "

LLCl:;/ll re lJ (j'Ylli LHflll1 'i)'j ty'UU'ltCl"U HlJ

" ~.JoIQ ,,!II ~ " 0" I ,., 14
UVi.:J L1Cl~ClI'lHCl'U1.:JlflV.:j'Yl1flI'l'i'llflf111 1'iW1'CY.:jLm1~11 ClI'lf111U 11'U1\11flm.:!11'j:;L'VIff 'CY11.:jlJ't'lfllLl'IlJ..
1"'" "! '" ""I "1 -I '" ", '''' 1 t 'l . I11n'UVi 'Jfl'l 'W~ L lJ 'WlJ 'j ~ L'VIff .U 't'l:: 'CY1lJl Hll'll'lJ 'W1 fl11\1 fl1'j 11'U.:j'U'W 'WI'lClll'l 'VI.:! 'WlJ 'j:; L'VIffU Cl::

~l.:j11'j~L'Vlff~e '11

UfJr.tfl ~ .:!~111 'i)~lll'W 1 ~fjW1fll1i'flfj1ff)fj~""TW 11~fJHlJ~1'lfJVlJ1fllJlr.t r.t1ff1'W1mu~l.n'W.. "

fll'j1 flfj I'll tyl'l1 HlJ ~1'l 1~'Wtll~ 'I111.u'llJ1 \11fl~1'l11 'j~ 1'Ylff~.:!~ 1 lfl1U l'I'l ~ fl.tf.:! f11 'j 1 flfj 1fJ1 fll 'j HlJ11'l

" 1" 1 ~ Q • Id . I '" '" ... Q • Id • II'lfJ.:! 'lf11'Cll 1'lr.t\1~11lJ1l'l'Wf11'jllJ'WUl1lJCl.:J11't'l.:!f11nflfj1'W1'W 4 - 6 Ll'lfJ'WUCl~1l'l'Wf11)llJ't'lr.t'WUlJCl'l

HlJ~1.:! (Alopecia) l~'W'I1t1J'111~l'I'U~~tlmJ 1mHQl'I1~ll'1ff'lf1r.t f11)~l'ff'WHlJl'l"l1'l~1.:!~1t1 HlJ

'Ul.:J ffnj~""l'W Ulf11'i'l~ ~,Ji'lfhfl~~fl'Wm1r.t~1r.tU1.:! u~n~H'Hn~'Yl'U~l'W~1'l i\1fJV1.:JlJ1fl L~fJ':!\11fl

Lff''WHlJl~'W ff1'W rl11ft1J~f) lJfl ~m'flfjru~~.:Jii"h'W "hlft1J~fJfl1l'1rrmj cl'm,HY.:!fllJ 11Ul~fln.:! 1'W 1ff''W

HlJ~.ff1'W'lf1fJ1'CY~ lJ'Uflfl~flfl1l'1 i 'I11'l'CY1r.t.:!llJ ~.:Jl'll'lfl11lJ'CY'W '1'i'l'i'llfl1l'1 ffm 'l.u'llJ 1~lJfl11lJ l~mr'W 1'W. .. ..

,
""unn i

1J'tl'Wl



!:'I ""., ". I ~ 9/ • '1 9/el , .'''' 9/ !:'Inn, N"~flruCVIu~f)j:.IlJ I~ 'VIl l1lJ'lf6-:J'YlH'ill11lJlfJfflJTl1tflfJ~'j!m~!ulJfl1'j

ri ~t ff"i lJ~ llJ ms j:.I~~ ""~ fll'j~"l~ t l1'tl 'IJ !flfJ ~ 'j fI 'j ff~ H lJ" ~ lL~lJ t l1'tlll.,

4. i'i 111" ff llJ 1 'j () ~ 'i) ~,,~ ~ 11il'j ~ lJ 1ru t14 fll 'j 'Ill! 'li'1H~ ~ iftu cvi'il~fIHlJ 'i)1 fI

~l-:Jtl'j~!'Ylff

5. !flfJ ~ 'jns 'llJtl'j~!'Ylff' 'YlfJ ffllJl'j()'I11~'lfvllJ 1iilY1inlJ'lfl~lJ11 fllJ fl1'jvll9lJu 1•

Q,I~QI" ~ QQO
lJ f)1'ilun'j 111'\J6lJ,,!m ~Tlrunuu~'\J6-:J'CYl'j'i)1f)1i'j su'lfl ~nullJ 1'Yl~ 'CY611" .
n'li'6lJ" 1'YlfJ1ffl ff~ f'j 6 ~i'11ms 'i)1f)1irs lJ'lfl~ ~ nfff) fJfllVi!;] u unle f)rm.. ..
n'li'fJlJ,,!viml1H11!'UlJ fl1'j~llJ fl1'jvll9lJlJ11'YlfJlfflff~ f U"~!'YlTl1lJ hV'Yl1-:Jfl1'j

"

1.

2.

3.

4.

tvi6 'hrl~'Ii'm.!"'\J6'HnHhfit1J hJ'iii'lf~~T\.J f11'jfi~ m6-:J ~ihl'Yl flPi'llJ ~,,;Vi~

t1JlJ'fflm~'U6~61fl1'jf-llJ~1~ UCl~I'H~6 iJq'Ylfd ems Hi1t1J'\J6~tftW'llJ

tvi m ~ lJ11'j -:J'il-:J1'il'lu nls tft6f) 'l.ft'N~~fl rucn~n 'enH"tl~ 'ilIf) 1i'j 'j lJ'lfl~ 11'YllJ..
eI ., "'C1'1'j!TllJ'ilIf) ms 'ff~!ml~ 'H

5. t146'Yl~U'YllJfll'j'l11t'li' 1'\J6~'ffl 'j tTlnff-:Jtml~,1 ~'11un '1'*t;]lJ rillJ N'CYlJ'\J6-:Juul ~f)
j:.IlJ1mJ 'l.ft''ffl'j'CYtl~'illf)1inlJ'lfl~'Yl~U'YllJ

3.

2



~I iI v dt'l A''lil _I .<!I
3. Telogen State Lu'W'.l~tI::"l'fl 'Vllt1'11tl'llff'W~lJ9f'l L'W'.l~tI ~'WL'J111~lure-uuu 3-4 Lfltl'W

t ".d Ct ~" 'Q.I'" , , " • \ri J' -=i ....1'il1f)'W'W11:::nnLff'W~lJ'VlLtlfl'll'WL'I1lJfl'W1ff'WP-IlJltll '11'11Clfl'.l1'Iaen til une '.l::tI:::'WlJu'.l::lJ1W 10-15%.. .

-=:.!::l ~t.d d.c:t d q 9 t
3. Tertiary hair 'I1'.ltl Terminal hair Lu'WNlJ'Vltll1 'I1t11lJlJ 'ffU~~lJhair medula lJ 'II'Wl~ L'I1ty

s . ""1 .d Q,I ~I • i SI.ct t t J~ QJ Q,I fl1'II'Wtertiary hair lJ tltll'ff'Vl~~f)~lJlJ1Lu'W Seconary hair ~tlf)m'l 'Vl'l'W'II'Wf)lJ'.l~~lJ~tl'.l lJ'WL'Wff"lflt1
'I I ";..l ,J iI
t'W'.ll'1tlltl'Vl L'WlJ\1'1'11'Wfl1t1

1{1~fl~'\ltl'llif'UN1J uti 'I i~L~'W 3 'lf1'1 i'l~
~I t.d c. Q 1 ~ e% " QQ ".c:S d d1. Anagen 1u'W'J11'1'VlNlJL\l'.l~lfllJfl L'W'.l~tI~'W1'ff'WHlJ\l~lJ'ffL'IIlJl1'O~lJf111lJ tl11lJlf)'Vl"l'~ lJ

'J} ~ ~ tid 0 'J} ~ Cl e::l"

L'ff'WL~tlfllJl1~tI'IL9fClm1J'W111'W1'WlJlf)L'ff'W~lJ'.l::tI~'W11::lJmtJl1mtl'.l~lJ1W 2-5 iJl1~::NlJ'ff1'W1'HtlJ
• u

"lJ'Wff11:l~fl'Wl'.l1'i1~tlcJl'W'lf1'1ijtl'.l~lJ1W 85- 90%..

~ d QI ~I '" d. _ I \t) I ~
2. Secondary hair 'Inti Vellus NlJlJ~f)1:lW~Lu'W'II'W1'ff'Wtltl'WlJfl11lJtll1u'.l~lJ1W nnnu 2

9flJ. '~iifti~ijhair medulla

~I ";,, .,. ... _I"; _I
2. Initiation &Elongation lu'W'.l~tI~'VlL9f~CllJ·H1W epidermis lJ f)1'.lLu~tI'WUuM'II'Wl~

.ct ~ ,r, "
epidermis plug L'.llJL\l'.lty'O'I\1"1f'Wdermis L'II1'111dermal papilla

~I"; iI o 'Iii ,{"'"
3. Differentiation 1u'W'.l~tI~'Vlepi-dermis plug 1'111'111dermal papilla 'I'll m L9f~~lJ'.lL1W'.ltllJ

1il ~I - 1 iI '" ~I ~I iI 'I";unn eruunsenne U~1'W\PlJ'W1Lu'Whair follicle UCl~f)~lt1Lu'WL'ff'W~lJt'W'Vl"l'~

d.d 0 , 'I ~ f! Q ..I'
1. Induction l1J'W'.l~tI~'VlDermal papilla \l1'W1'WlJlm1lJf)"llJ t'W'lf'Wdermis 19fm'l\l~lJlu'.l

. "
"~lJ" fl'Wl'.llVlllJ'I1-ftf)'ff1'.li'Vltll'ffllJl'Hll1ti'HJt)fH~h.J 2 ff1'W~tl ff1'WVi~'1tlcJl'W'I1,r'l~nl~i'W..
.:::l , , d. r ~ Ji ~I l.d ~ 111 'd.c:S~

Dermis isurrn '.llf)NlJ (Hair root) U~~'ff1'W'Vltl~ L'l1'WtlEpi-dermis 9f'llu'W'ff1'W'VlmtlUm tl.JlJ"If11'l

UCl~fl11lJ1ilf)i1t1f)-:il L'ff'WNlJ(Hair shaftlHair fiber)..
Q V !.I 'llI"" tfl1~I~~tyUil~'W~'Ul'\lMm,.U'n.J um t~l11J'W3 'II'Wl'ltl'W

,
Cl

Ut1't1 2

3



OJ I
m'I'If)'tlunm'I~'1J'Id-3

",.d 1!lI :11 "l ,x d!ll i!ll ,,x !lI:11 "l ""~"" d!ll
fll'l';jf)fJ1'Vlff1L'11\Pj L'If'Unuuu 1'lfl1l1f1L'If~'lltl91~'1 'lfV1GJ.J1L'If~'j1 (llLutJ1I1t1 1'lfl9fnC'lfftl\9l~'1

\'l\9lU1L'V'I9filtJ LtJ'WIK'UV1tl~lJ~iitl'Vlff)'j:;~'Um'l'l~tl'l.l~·'1L~'Wf.llJ 'H5~mll~Vf)11 U1tJ\jtlYllJ ii'HC'IlV

'lfU\9I u,,:;ii'lh~i1'VlTIfI1'V'1 1'ni-M LL(l~f.lC'I,r1'1L~V'I1Pi1'1"l ntJ v1i'tlfJ1mm'jYllJil'l~iimrmn'W'Vl1'1 ..
f11'l U'V'I'Vlv1'UU 11111Tu 'l¢lmi•

'J/ _ 14 ~ " ~ ,~ tJ .r:::t 0 fI 91 9)
V~lJ LuC'lV'U'Cf'Ufl'lLff'Uf.llJ ff '1L'11C'1l'UC'I1tJ lJ YlC'I'Vl1C'1lVfI11lJfflJ\!'HU 'I.I~.:turu f.llJ 'Vi11 'HLf)\9Im 'l'H ~\9Il1'1

'I.Ifl'lL~'UY4lJ1¢1

Cl ~ • ~ ~J v
~'1HYllJUH"l UC'I:;IPl~L'U~'1'U1tJ"l Lu'UlPltJ

, .d4 d Q I , t " d I ~ Q,I a
YllJ'ld'l'VlLf11l1l1t1f111:;Lfl'Wll 9l1~V1'1L'If'U f11'l91'lfl'l'lfl m'lflC'l~~1J\9I'l mm)1J'ihVLnIH'H'l~•

1 1'1"f'lff'jfJ:; 1~'H5~m\)11'1i1"f'li1 ti~iitl1'jl1'1"f'lY4lJLLC'I:;'I.I'W ~'1fl1'l hhnt1fJ1U'V'I'VleJ

3. ~'1J·h.:t<U1f)fln:;~'U9 L'lf'U 1l1t1f11'l~ 1Vi''1~ mnms i¢li'1JV11J1'1'1fij~ 1I1tlfl11lJLfl'1rm ms

, "
1I1t1fJiJ~lJntJ ~'1iif11'j'H~~11'1'IJfl'lL~'I.mlJLtJtJ'Hd~lJ"l 1J1'1"l U'lLf)~1I1f1L~~'j1 l1t1iimf11nlf1Lff1J

f11'H'I~ t1'Ufl'l'HtT'I ffn:!:;u C'I:;1tJ u ff:;L~~ 11lJ~ 1V ~TU'lfij ~~ Lf)~111tl m 'j fliJrrlJ nowii 'j:; ~1Jfl 11lJ s 'W!!'l 'I... . .
I CLI de:" Q f d I l.de: ~

'I.I~'11'jflUlPltl911'1t1tJ itJ'llV'VlLtJ'U'UflVmlllJmf11'n'J'ILtJ'U'HVfllJ"l 1J1'1"l UIPlitJ'j1Vl'ILtJ'UlJ1tl'l.l'W fl111

'" I'1f\.!~'lJM~'1J'Il.:t

"
YllJ51'1iimnv'lfij~ mj'lLtJtJ 3 tJ'j~LfI'Vli'Hqj ~'1i1

IQ,I I Q,I 4Id'" I v tdd "i0!ll
0.35 lJlJ.I'1'eJ'J'U U\PH'I~'J'U1J~lJL'CftJYllJ'H"'l~'l'J'I'l.h~lJ1W 50-100 1'Cf'U 1J1t1tJtJt11J~lJYllJL'Cf'U 'HlJ L'lJ1lJ1

LL'VltJ~ ~'JtJ ff1L'11IPl'Vi1hl'Lf)~Y4lJ'H,,"'h'llJ1tltl11'tltl~J 'Ui¢lwl fll llJLfl1 Vll ~HJnlJ'WL'V'Ift'''l51V. .
QI "Cl':::' Q ~ Q Q,I I ,J "191

'V'I'U'fif)'j'llJ YlC'l1J1t1f11'lLL'V'IV1'H'l~ff1nJ1'1"l5tJllLLC'I:; f11'lIPl~L'If~ f11'Ht1~fl1'J:;~'1mn'JtJ 'Cf1lJ1Hl'V'l1J 1~.
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.c.i " ,., '1" I ~ .!I Q ~I..I 4!i i" .,;. ,'W'U'Yl'l1'U1Hlnuneunu 1~lJ1flnl11J1L1tlH'I1lJtJ1lJ Hul011 1tJ \9Ifll'l tJ1\)L'Ufl.:j\)10CJ1U'W1m:::~1t11l1fl

1J!ntu~VI1"':)lJl ~'I1Ul t)mr~CJ11J1'nhlJtJ1~LtitJlJ'I1lJfl'Uril' M'~lJ~'ff fil'11Ul L~~lt1 i~mQYn:::ufi'lJ

.:" i" ",..;j", d v i" I , '" .... '"t11'Ul9ltJ'l'If'Ul'U 3-4 L~tJlJ ~'1t1lJm'UH"tm:::l9ltJ~ 'lffltJl.:j~tJL'UtJ'I 111fll1qYltJ1~:::n~1JlJllJtJ1fl11HlJ

11.:11MnmtlL'U 3 L~tJ'U

Minoxidil topical solution/spray 2 %
" Y I'

icMfl1'1"::: 1 mg. 1lJ"::: 2 fli''ll~fJVI1'11~fl Spray iM'i1'U!tltul1HlJl1'1 1:::1'1flUliM'~lJ~'fffi1

'" '" "'" i" .... III ' • 'I ~ 'i<l",,: ~, '::'1 ~, , ....'U1l1tutJlJ tm:::m~lJtJ 'I1'ff:::tJ1Yl'l1"'IVllt11unrueut L'I11'lfllJHVltJ1tJ~ln11 18 u UlJ llJVl111JUlJ'lfYlv •
d tq ~ ~1 Go' .Jt, d .:i d
(I'In" lnm1'elfloq'Yl1i'U'el'ltll'U urmsrnn androgenic alopecia U~U'lf'ell1 LUUq'Yl1il'il'Wl:::Y1L'W11:::

\9111\)'W1J1::;v11JtJli'U;tlJ~llJln tJl'ell\)iiH" i~t1\91H ilJm1t~lJ'UlJl~'UtJ'l~lJ11nHlJ (Hair follicle)
I oI!!! d "'i ~I d " Q 4d -='1 Q.I19I"'elYllllJ'lflt1tJ~L1m'Ylt'fflJHlJtl~ 'U Anagen phase (LulJ1:::tJ:::'YlL'fflJHlJL~1tylltJ1~ 3-6 u) u,,:::t1'ltJ1ll

L~lJm1 1'11"L1tJ'1,JLilflYl~~lJ11nHlJ 1 '11'H"~~tJtJ1m 1HlJl1'1~fl"l.:1ff1f1:::lJlnn 11~llJ fi'l'U'I1U1

'" ,,,,,.:,, '1~ ,,, I '" ..;j ... d v 'I'" '"
nm'lfl'1f1::: lJlnn,)lYlllJ'I1lJl t11lJl9lfl'll'lf IlJ'UflCJnJl 3 LYltJlJ~~~:::t1lJmlJf-I"Lt"::: I9ItJ'It'l1l91tltlJtJ'Imn

Q I 4 Q • " .,f ~ ~I ~Gf VQ,I
'I1qYltll ~:::tn~tJ1m1f-1lJ1,).:Imllfl'UtYllJ Ul9lm'U'U1YlVltr~'U'U(l'lS mg. (tulJ'U'U1YltJ1V1t'lf'mfll Benign

'V 10,"'"prostatic hyperpladia, BPH) Unfj'lflt1tr'l'ell~ 'W1J11V11'I11OYlErectile dysfunction, gynecomastia,

Finasteride (Prascar)

" ", t Q.I ~ Q,J t ~'i" Q,I v Q i "i'lfm'Wl:::ilJr;j'lfltJ1'YlllJlJ 11J1l1:::'V11lJflH"::; 1 mg. llJ"::: 1 fl1'l III 'lfn1Jr;j'l1ty'l t'W11::: 'I1f-1"

hj~u~::;i111,n'UL~n t'W'n:::v'lil1ii,rtJlq!"m1ffnfll ''UL~n V1~fltlnqVl~v1J5'l Sa-reductase vll1'11'
1:::v11JDHT ilJ cb-i'lJ"Yl"'l 6S% rne'lu 24 'lflJ. 'I1~.:Ii''U1l1:::'YI1'Ut111-M'f-I"~~fltJ1m1f-1lJ~l'l ~tn~

v ''1 '" 0''1 ~I _or ... 0'" 'I ' " ..:2. rnVl1'U~~·I&'lJ'U LlJfl·Hllngtl:i llJlJL'WfI''I1lmulJu~~tI'fflflty llJm:i'l1"l~:il~'Ufl~t'fflJt'llJ 'Yl

Cl Q,J 0' 0 <i !v 9} .J 1 'od d Q,I ~ " "1 c:i od. , I
tn~~lnm:ilJ'WlJ~ unern t'I1t'fflJf-IlJ'UlJ 'I1lJlJ'UlJl~mn~~ ~~lJlJtlWl1WJfl1 lJ'U ~.:I~mlJfl'Ull 'Ul~:::

~I ":\IJ_I ~ Ill" , III <$ " 0'1 dill' ,,0'1 i":.ruuum ruun l'U1~19I)'l~Ylfl til 'I 11nl9lllJ tJl1911WW1 lllJ n llJ'ffllJn(l\9l1lJ~fl) lJ'U Yl'Yl'l'l1lJ~u~:::•
llJ~'lflt1gfll1lJlH'WfI' fin1l1::: 1t1'lft1~fl1l'lmV v1.:1,rlJCJ1'lfijYl~~.:IV'ln,rtJ~lnYltJUlJ1n ~.:IlTnl,nlJt'WfI'

v v

'I1W'l ~ii~flnlJlJt'WfI''lflt1 lJ1nn'hlln~ ~'l~:::iitJ1m)f-IlJ~,)'l ih~lJlJln U~:::ii'UlJ\9I1lJ~1'lmtJtJl1n';h
u

lln~ 1lJif~~1T'U tI1~i,*1nfllf-1lJ1,).:I'I1~flf-llJ1J1.:1~tnYl~ln androgenic alopecia ~iim1ffnfllu~:::.
1~f-I~~! 'I u,,:::t~lJ~t1fllli''U'Yll.:1mm'W'V1U iirVitl'l 2 'lfi1Yl'lfi'unCJl Minoxidil U~:::t11Fenasteride

S



.
't1M't1UoU-3 (Rhinacanthus nasutus) ri111tll' 'Yltl'1.n'Un'~U"::11flfffl'l1~ml..r.:J'lJfl\l

Q,lct,<r .ct '''1 Qd' ~ Q,I ~ ,

'YltJ'I'Y'f'U'lf.:J1'Il~fl~:;ltJtlflU'lf1'l1m 'j\l 1 tJ1'YlI'lClU":;ltJ1'Ul'Yll1f11Jlfl"rrunneu \1'Uf11l\1:; 'I1ltl lm::1l1fl

fll1fff1lJll~tlllln'1"in'nfl1~'YltJ'IvrU';.:J~1t1 95% Ufl~fltJ~V~fl111Jl,r1J,r'U 10 % ~'UiuiJq'Vlfv'U5\l

Q ~ .: CIoIi OJ~,,~,J " v Cl.&
fllll\1'jqJ'lJtJ\ll'lftJ Trichophytons 'Uflfl1l1t1Uffl"in'fWl 'U'Ylt)\l'Y'f'U'lf\lfl1tf'Ul'Ylfl111Jl'IJ1J'IJ'U1:1 1Jtj'Ylli
Q"f t ~ .l .::.
tI'UtJ\lfll'jl\1'jqJ'IltJ\ll'lffl Mycosporum gypseum (1Jl~'U, 2516)

Mycobacterium tubercurosis U~:; Mycobacterium avium l'U'I1"tJ~'Yl~"tJ\l (Hiserodt, RD, et al.
.. • V

1998) U~:;lj tj 'Yln'J::r'UmmlflflLn''Ul iltJ\l\11f1fll1V'UV\lfll1l'il\l1'U 'lJfNltJU i euli' cyclooxygenase L1~:;

~ ...CIf' ".ci i"" Q QI I or ~ "1."..11"5-lipoxygenase \11f1t,J1JlJf:\!f:\!1'lf11'Ul'U1Jf1l'j'lf1'l1':)1'IJ\lfffl1J1'jf1lJlmfll'ir-lm1\l l~tllll1Jlr-l\lln '11

~'U ril'Y'fflfl'U111W~H1Ji1\l 1'U~:; 2 flf\ll~'Urdm 3 1'U .

(Zingiber officinale)

.dl 4 ,~ •
m tj'Ylli"~mrnsHm 1,:)'11'JtJI'iems .:)Vfl'IJV\lH1J

8'tyoUU (Clitoria ternate L.) U~\1:;iJfll'illlffl'jffnfl\11mlf:\!i'U1J1H'ft1J"UU'lf1J~ff'i:;H1J'I1mtl

'lfUfI U~V':)'~iJ 'JltJ.:Jl'U'Vll\l1'Yltllft'lffl'lfi) \lff'i'j'Y'fflW'lJV.:Jffl 'i'ftn~ mml tu'l7'U1'Um15 mnmms H1J
• u

o q ?I "" ~.K" ~... '1 ".1 1 "1,..::fllY1f111t1 (Sapindus rarak) IlJ'U'Y'f'lfff~'Ul'Y'f'j'Y'f'U'UlU'lJV'I1'Yltl'YlUl1Jl'lflJ'j:: t1'lfU urns
ff'j::r-l1J1'U1.nTvtltJ'U 1-HH"1ufll'j5ml1i'U'U:;~ 'ftl'j~hfity~'Y'f'Ut1'Juffl'jf1~1Jeul1uu'Uff (saponins) ~

'jltJ'I1Ufll'i1,rtJ'Y'f'U1lffl'jffn~eulluu'Uff\11flH~1J:;th~fl11tJ~fl111Jl,r1J,r'U 250 J...lg/mliJq'Yliv'U5\l

fllm"~ty'lltJ'II~V'jl~11'J'Un'11'l1fl'IJtJ\l Irnnmn ('Y'f'j~vr~u U":;flW::, 1986) L1~::ffl'jffn~~1tfJliJ

.t".K "'1'1" "" 'I 'I"" ."tj'YlliI'llUl'lftJ'illl\ll'lffldl1Jl'IJ1J'IJ'U 5 mg/ml r-lff1J1'UU'lf1J~L1"::1'I1tJ1fflff1Jmn''i::H1J 'Y'f'U111n'UH1J
o gJ Q.l'Q QI tI At! JQ,I' QI

ff:;Vlfllm:;m'1 '11mm 'i flU ft''jlJ:;~~''':) (fJ1JlflWCVllm:;fJlJUW, 1996) unnmn 'Utf.:)'Y'f'U11ffl'jfff1~I1J
.. V .K

muV~'lJ6 \l1J:;fll~ fl11ViJq'Yln V'UV\lfll'j 1\11ty'IJV\lI'lftJU'UflYi(1t11'U'11" tJfI'Yl~" tJ.:) U~V\ll~ iJfll'i flmn

W'ftIas l1lUtJ11l11'J'UVf1'Yl1,uiltJmh'l15'Ufll'ii -Hl1'Juffl'i V'U5'1tJ1fll'jr-l1J~1'1

r-l1J1'11~

. ...
"l ".:s".di 4' i I d q .c:I 'I ,1flHff'j1\l'Ylflmtlfl"'If1'U estradiol 'U'j1\lflltJl1,,:;mp'lli estrogenic 'VltJV'Uf111 estradiol 10 rm

t~V\l1l1f1ihlt1'11'Ui)'Iq'Yl~'lJtJ'I ~Vl11J'U estrogen i 'Ufll'jV'UJ\lfll'j~1'1'1lV'Ir-l1J 1~tJiJtj'Vl~v'U5\l ~Vf11JU
• v

unulf1'jlll'U V~l'1l 'i~1'l11Jfll'j5'U1.h:;'Yl1u~vf11Jumn' 11'l'jlllUlViVr-l"iUfll'jV'UV'Ifll'i'l1'J~~1'1~1\l

v "'I ..,\, i' ?I i "q "...." lIt •• I'\''lJtJ\lln''Ur-l1JtJ11lm:;'Yl'U(l\lff1JfI~'lJ6'1~6'j 11J'Uururne hJ'Ur-l~ 'I1lfl~tJ1m'j'IJ1'11fltJ\l'Yl'iltJllH 11"I11'l•

. .. ..
~ q ~ 0 ~ 4v GJ 4::l
'W'Ifflt1:1elmnm fl1~t1fllJ11~tlfI~.:IU

~1&'11ijM (Glycine hispada) n'l'Hhfity '1u5-)t'I1~tJ'I~L~5'Uml1Jn'u hmhm1'l'1'IJ11\l itl
v ~ •

i1ll~,yUfltJff1':ilh:;fltJ'Ufl~1J 'le leu~m 111..1 (Isoflavones) fflm~1JiHhl'Y&~'ll'1;11'VJ(nvhhfity'l1mtJ

U'j:;fll'Hm:;~~Wff1J'U1i'1 Ufll'illtJ'In'U 1'jfl~1\l'1I'liU hfl1J:;I~\l hm::'U'Ui1'11lU,,:;m"tJ~lilv~ 1m:;

hm:;'U1J~v{l1Ju 11'JU~U LVleu ~m l1'U '1'Ut1t'11ilv'I,r~I1'J'Uffl'j L~ll'lltJff 11'l'j11l'U 1~6'1 '11f1~
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i 0 'I "'.~ ® ='1 ' '" ,.. " _.Ir '1 v "'" ..f~Vfl1l'1'W~ 111lJ'J:lJltu'IJV.:I tween 20 LlJ'W100 IlI1'Yllfl'Wl'Jf)fl11:IJ1'IJ:IJ'IJ'U lJ'WHfflJe.J1l'll'J 111'IJlflU 'Yl~

'1'.fl1tJi~Laminar air flow (Bio 2+ MK3, Envair, UK) 'iJ'Wm:;lf~ml'llm~.:Ii1 iflVi-H'fl11lJl.,j'lJ.,j''W

1.3 Agar dilution method
,,.. .....

fl11'Yl~ffV'U~1V11i Agar dilution method ii11'1(ltJ'J:;ff.:l~1~t)'Yl~ffV'Ul'Ilfl11lJ•",,~.d Q.ld QI~.r d'1"
1'IJ:IJ'IJ'W1'11'Yl~~'IJt).:Iffl'J(I'fl~'YlffllJ1'JfW'UV.:Il'l1e.J~(I'If'W l~ (Minimum Inhibitory Concentration: MIC)

1 w ... .d 0 .f " .r .. i " .s '" .1~ Vfl1'J fl~mt)fl ff1'J'Yl'W1:IJ1'Yl~ enu mnH(I fl1'J'Yl~(I V.:Iq'Yl1i1'11'W1'lfe.J~ (I'If'W 'W'lJV 3.6.3.2 G}f.:l~~U lJ(I.:I

" "11jfl1'J'Yl~(lV~'iJlfl EUCAST (EUCAST, 2000) 1~Uff111i~i~u H(I':lJ1l111'Wl1VlJ'j:;1l'IU~1U tween®20
... 'I "" ",.. '" .f.r.. .d ,..11(1:;1'iJe.J'iJl.:11'WVI'1'Jlff1~ fl11:IJL'lJlJ'IJ'W 2 1'Yl1 ~1Vml'l1'Jl'Wl:;1(1 U.:IL'lfe.J1'11lJ'lf'W~'Yli'If' 'Ufil'J'Yl~ffV'U

.l .. ..:... "1" 'I .!" 1; 'I" ,.f .. 'I"
l'Jft)~(I'Jf'W'YlLI'1'JUlJt1'Yl~ffV'U L'Wfl1'J'Yl~(I'e.J'Uq'Yl1i1'11'WL'lfVS.aureus 1'Jfm111'Jl'W1:;1(1U.:I'l1'W~ MHA L'If

ampicillin (10 ug/disc) 1~'W positive control ri1'Wl~t) Mifurfur i,*ml11'JL'Wl:;L~V.:l'l1i1~ modifier's

Dixon agar i,* amphotericin B (500 ug/disc) ltJ'W positive control u-'1:;i,ri1111(l:;mm~'W negative
.I" .r ... '" ",,,.dcontrol 'J1U.:I1'Wp.j(lq'Yl1im'Wl'1fV~(I'If'W1~'iJlflfl11lJV11L(I''Wmij'WlJfl(ll.:1m(lV'IJe.J.:I clear zone

Q • et fJ/ cv 0 t d Q.I" SId "" ":'1'Jf'W~1'11.:1"l(I:;mmm:;1'iJV'iJl.:1~1UI'11'YlT":;(llm'Jf'WL~U1f)'W ll'llJfl11lJl'IJ:IJ'IJ'W~~'YllmlJ'W 500 mg/ml

"'iJlmr'WihtJl'1ffl'J'Yl~(I'V'Um:IJ11'1'J 50 III Mi'Wfln~l'):ICJ1'U (paper disc: Whatman®) 'IJ'W1~

Q,I ~ ot!t 41 ..:9 CI 91 cv 0

ffmW1!l'1(1e.J.:I ffl'Jfffl~f)1111me.J'lJl1 U(I:;1'iJV'iJl.:1mUI'11'Yll(1:;mm-l(l'lJ'lJV.:I ethanol: petroleum ether

il'1'Jlri1'Wm:IJ1~1 (v/v) ltJ'W 1: 1 i-H'iiml:1J!,r:IJ,r'W~~-n'lU'lJe.J.:Iffl'J(I'n~L~'W 50 mg/ml ri1'WJ1ll'W

ct ..A
Novaspec II, LKB biochrom, UK) 'Ylfl11lJU11fl(l'W 625 nm

1.2 Agar disc diffusion method

f)1'J~m:l1tJ'JdY'Yl~fl1'Wq'Yl~~l'WL~t)~(I;'W ~':W11jagar disc diffusion ii
I " , Sf tI

11'1nil 'J:; (I'.:I~!'Wt) rll'1UUfl(l'l1 (l'n~ L!(I:;11111'Wl'I e.JlJ'J:; Il'Iu-n iifltu (l'lJ'U1ii 'Wms rJ'UrJ.:I1'ifml (I;'W 1 ~{j• ••
'" .1 ...,. .s .1111 "'" .f~~UlJ(I.:I11ifl11'Yl~(lt).:I'iJlfl Jorgensen U(I~fltu~ (Jorgensen et al., 1999) G}f.:l(l'1lJ1~~.:I'W (I:;m(l(l'll

o ~ 44 d ~ 0 0
'Yllfil'H'Wl:;L'If~U'Ufl'YlL1(1 s'aureus 'U'lHHHll TSA 'Yl~tul'lt.JlJ 37 C unemms

.f .r .d .. " ~ILvn:;mU,H'lm11 Mfurfur 'U'IHl1l'11'J modified's Dixon agar 'YIfJtul'lQlJl'It).:I LlJ'W'J:;U:;l1{t1 24-48

i'11lJ.:I 'iJlflJ'W'\,l1fil'JL111UlJL~'W(I'11!!'IJ1'WI'1:;flt)'W 1I'1Ufil'Jft'H~1uJ1!flfit) u(I:;1Hmn1lJ~'W"H

!'viln'U(I'11(1:;mmJlI'11i1'W McFarland standard No. 0.5 ~1U spectrophotometer (Pharmacia LKB

,
..::t

Ut1n3
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I <' ~.l ...d 1
f1151WnI'lUlJ51n~lJlJ'd1:ltJ (Human hair follicles) 1l1fl'lf'UI'UVl1'U~f'Y'j1:l::: \Ow

~VlLLtl~~1n1l1n Philpott U~:::fltll::: (Philpott et al., 1990) ~.:Jff1tl'~ri'~d l1"'l~lnutJn~'Ulifumr.:J

d " ...'1" 0 " ~ ~ . df'Y'J1:l::Vfln1l1nfjlJ1tJU~1 'Vllfll1lJff:::m\91 fl1tJ'U1Lf1~V U~::U'lf providone iodine tl'J:::lJltll 30 um
V V

1l1nU'U1Wni'Ul1U.:Jnl'W~lflflml1fll1tT.:JU-n' (Denno-epidermis) ~1tJl'UiJfl thri1'Ul1tT'lU~ (dermis)

dll} " , d " 4' .d , 0' .f'YIlfl(lV'UI'IUmln~lJ (Hair follicle bulb) Vvn'YI~::1ff'U mVflI'lVlJ';jln~lJ'YIU~'):::tJ:: anagen 'Ul tlmtJ'l
V

l'Um111'j complete Williams' E medium l1lJL'Wl::L~tJ'li'U CO2 Incubator (Nu-4750, Nuaire, Inc.,

USA) flltJll'ffffll1:: 5% CO2 ~ 37 DC L1]'Unm 1-2 1'U 1flfl11lJtJ11'Ufl'll9ifllJnn~lJflltlll'fmrV'l

~~'VI'J5f'Y,rM1n"'U (CK.X 411DP12, Olympus, Philippines)•
~ Y I

2) fll5'Y1flfffl'Uq'Vl1i m::~ 'U1'1tJlJ'Jlfl~lJ

fiflt~Vfll9ifllJ'ilfl~lJ~tJ~1 'U'J:::~:::'UtJ'lf11'jL1l~~I91'U 11'1 (anagen phase) ~1tJn
" V

eU'1'l1'f'U 1l1ntT'Ul11fll'J L~lJi11v 1"lflJ'lJV'lffnfftlfl.w'lf u~:;1.hlT'U l1VlJ,)~111 tJ L~tJ1l1'lfl11lJ L,j'lJ,j''U1'U

V

1) f11'jUtJflU'tl:::Il'll:::l~tJ'll9i nu 51n~lJ

.dI .1.... y y
2. fll'jffmnlJ'l:::tT"lifll't1fl1'jm:::V1'Ufl1'l"6fl'U6.:.t'tT'U~U..

2.1 n1'.iffmntl'j:::~'Vliflll'lq'Vltm:::~'Ufn'j~vnl9ivmln~lJ

odI 0 11). 1 I .f.d .. ° ~I .:, i 0 w .r .d 0 ~I
f..l11l.:J'UlllJ'UlJll'll::nHJ.:J'Vl~tlll1fJlJ 37 C munm 24 'lf1 lJ.:J ffl115'UL'lffl S.aureus U~::'Vl 25 C IlJ'U

L1'tll 48 ';1 ilJ.:J rlll1i''lJL~V Mfurfur I'I1mhri''U LrlVfl5'U~.:J5::tI::L1~1~nll1'Ufl l~lJ p­

iodonitrotetrazolium violet (INT) fl11lJI,rlJeU''U 0.2 mg/ml mml'l'.i 40 ul 'tl.:Ji'Uulfi'tl:::l1'CJlJ (Odalo et
" 0 11). 1 l.d D ~I .... .!" .r d d 1 1aI., 2009) LL'tl1'UlllJ'UlJ'Vl 37 C llJ'Unm 30 'Ul'Vl 'jltJ~l'U~'tl'IJfl.:Jq'Vl1il'll'UL'lfV~'tl'lfl'l'IJfH'U fl 9!'lJ

JllT'U l1VlJ'j~L11 m1]'U fl11lJI,j'lJ,j''U 'Ufl.:JJ llT'U 11UlJ 5:::L11tJ1'Uij IVi 9!'lJ~ffllJ1'jt) v'U5.:JL~m) ~;l'l' ~.

o ,.t" .r d" _ . .l! .... 1 •
'Vllf115'Vll'lfffl'Uq'Vl1im'UL'lfV~'tl'lfl'lWJtJ11i broth micro-dilution ''If.:JVlVlLLlJ'tl.:Jm~lfl Druhs Lm::fltll::

\1 "QI ~ a ~ Q,I d :: Q.I(Drulis-Kawa et aI., 2006) ffllJ1Hlff1tl1VlVl.:J'U L1lU~l.:J'UIn l"lflJnf1Ln'U'UllJ'Ul1flm::mvi'U
v V.

QI' "", " d ..4 c::tl ~ , -"d 'j/" vflI'l51ffl'Ufll1lJL'lJlJ'IJ'U 2 rm Vllt1ml1l'Hl'll::LM~I'lfV'Vl 'If l'Uf115'VlVlffV'U l1lJfl11lJL'UlJ'IJ'Ut!Vl'VIltJ
V V V

'lJvnl1lT'Ul1fllJ'j::L11vi'Uijiu 1"lflJ'j~1111.:J 0.078-2.500 mg/ml ~lntT'U ihtl19u:Jffl'VlVlffV'Ummm 1

~ v v
_I Q ..:::." ,r!l A 4:$1 1 0'"1.4 f11'JlJ'J::LlJ'U q'Vl1il'll'UL'lfU~~'lfl'l'UU.:J'U V "lflJ'UllJ'U l1flm::L11 tI

oCl ~,; A d A1 1 ~ Q,I d. d1
f11')tl 'J~LlJ'U q 'Vl1iI'll'UL'lffl ~~ 'lfl'l 'Ufl.:J'U fl "lflJ'UllJ 'U11VlJ 5::L11tI~l nms LI'I5VlJ'U U

v • v
1"lflJthlT'Ul1fllJ5~L11 vi 'U,j'fl 3.6.4 L.wUI'I,)11lffV'Utl,)::~'Vl1jflll'l'IJU~thlT'Ul1fllJ5~L11 tIi 'Uij 1V1"lflJ iVltl

~..::s ~"o I J'.d or::::. 0 d 0 ~ ~ .d
ml1l'H11l'l'HIlJ n 'Vllf11,)'UlJll'll~L'HJ.:J'VlUtlll1fllJ 37 C LtJ'Ul1'fl1 24 h ffll1'J'UL'lfV s'aureus LL~::'Vl25. '"

d Q., 0 CV ,l 0 ClI $I ~ ~.tAd ®°c LtJ'Unm 48 'lf11lJ.:J ffll1,)'UL'lfU Mfurfur I'IllJmVl'U lVltll'lf m111'JLl'l1::mV.:JL'lfU'VllJ tween 20

8



v
yl)-2,5 diphenyltetrasolium bromide (MIT) (5 mg/ml) mlJlm 25 J.l.I''UUvi{l~l1{llll9f{l~U{l~I~(J~•
vifl'tll~'W1d"l 4 i'1 ill\! ~~l~lJ lysing buffer mlll~'J 100 III ,jlJl'Wl::L~tI~''WCO2 Incubator fl1t11~

d dod <d ~ ~ ~ «::II

Jouan, Germany) 'Vlfl11111'J'J1,500 rpm 25 C ItJ'U1dm 5 'Ul'V1 lhtl~m'l1nL'Wl::tfltI~'Vl~ Uflg;:l~ll

ml1nl'Wl:;l~tI~l9f,,~~ilil~ll fetal bovine serum 1'UmlllW~Ll1111::Ull U"g;:tT1J')l'Ud'Ul9f{l~~
v v

~V~f)1'l'1~ ill,j~ m'l1 rs l~lN19f{l~mlJ1WL-WtJ~'WVviVfll'j'VI~fI'fl1J1'Uuvi{l~f1i'~ Lm~v11f)1'jfl'j~1l1t1

L9f{l~1,rI,rln'U1'Ucentrifuge tube ill,j~I9f,,~,,~1'U 96 Well Cell Culture Cluster (Coming Inc.,

USA) 'I1~llfl~ 100 III ll'Um1J')l'Ud'U'I1~ll~~fl~fll':i'Vl~fI'fl1JUl19fflfl1,j1111L~tJ~i'UCO2 Incubator

flltl1~fI'fl1'J~ 5% CO2 ~ 37°C llJ'U1dm 24 i'1 ill~
dI "t 9J a "2) fll'jfl'fl1:l1q'Vlt5m~9J'Ufll'j11l'l'tyl9f{lfl':ilflHll

fl1':ifffl1:l1q'Vltm:;~ '1..1rnn ~~ty'UV~I9ffl~s inHll IlJ'Ufl1':i1~i~ s ims 1\1~ty'UV~

L9f{l~'ii''Jtln MIT assay l'ii'i~u,j"~nf)1'j'Vl~{lV~\11fl Hansen Im::f1W:: (Hansen et al., 1989)

fl'1111'j~fI'1tll'ii'~~d fifll1rl'~\11flfl1':il~1t1lJ19f,,~til'11i'1Jfl1':i'Vl~Ufl1J1'U,rv1) ,rl~~'U thnl'jnn~~
~ ~ . ,

ml11l,rll,r'Uvil~'1 UllT'Ul1Vll':i~1'I1tJ il 1V19f1Jnl'Jnn~-W'lfU{l:;UllT'Ul1Vll':i~1'11 tJ'lfU~ vil~'1 ViI~1tJll

1 ~ cJ'd, , "" "" i d',J d ~ " d "'Wm111'jI{ltl~L9f"{l'Vl11l\P111fetal bovine serum 1~1l{l~'U'I1~lJl9ffl{l':ilflHll'Vll~':i{Jlln i~tllll9f""'jlfl
• v

HllVil~llm 'Wl::~'Jv11{l:;mtJU1':inn~ lLf1~ilIVi9fllL,j~l' 1'1..1Vl'111'jl~tJ~19f{l~t1~J'Ufl~llfld1JflllUl1,j• •
11111~tJ\!i'WCO2 Incubator fl1tJ'~fI'm'J:; 5% CO2 ~ 37°C IlJ'W1d{ll5 1''WU{l::'Vhfl1':il,j~tJ'Wm'l11':i
" '"l~tI~l9f{l"'Vlfl2 1'1..111rl'~\11fl1~llfl'1':i'Vl\PIUV1JlW1'WVi5 l,j~tJ'Wml11':iL~llViiin1':i'Vl~ffV1JmhlJu

• OJ

m111'jl~tJ~19f{l~~'lil~lJ fetal bovine serum hili mlllm 100 1l11m::L~lJ3-(4,5-dimethylthiazol-2-

.:

L~Upositive control (Kwon et al., 2006) uflg;:1'*iliu i9flll,j~11lJ'U negative control
.c$ .. I q ~ ,4 "Q, d'2.2 m 1f1'flElllJ'l'~fI''Vl1ifll'Vl q 'VIsn rs ns g;:9J'Ums 1~'jty'Ufl~19ffl(l'Jlfl HlJ

do rI 0 Q.I

1) ms 1m tJllL9f{l{lnli1'J'lJfll'j'Vl~nU1J
.. Jilq';' ~ olq_lJ'

19fflfl':ilflHll(Dermal papilla cells) 9f~ l~~lflf)1'jlWfl~Vll'jlflHllU'U 'Ul1lJl{ltJ~

1'UVl'l11'l'complete minimum essential medium (cMEM) 1'1..1CO2 Incubator mtl1~um'J~ 5% CO2

~ 37 °c \1'Um~vt~ih~llltlH9f{l~~l11~~fl~fll'J illtl~m'l11'JL'Wl::1~tJ~l9ffl~flVfl ~lfl,r'UVl1fll'l'~l~

19ffl~'ii'1t1PBS ufl~ilL,j~ 0.25% Trypsin-EDTA (Gibco, Invitrogen Corporation, Canada) mll1~'l'
s 0' , ~ 1 1" ~ 0 ~I4 ml fI~1'Um'lf'U~1'Wl~LfltJ~l9fflfl1Jlll'W1::LfltJ~'1..1CO2 Incubator mu ~fI'm1~ 5% CO2 'Vl37 C IlJ'U

nm 5 'U1Vil.hi,jffV~fl~V~\1{l'Vlnfl',ridfl~1J I~V~'jdllnU1J1119f{l~11{l~VVfl\11flm'lf'U~u~'J i~tJ. .
19f{l~lldhtl'h~fl"lJILfI::{lfltJ ',jlJ11~lJml11'jl'Wl~1~tJ~L9f{l~ cMEM ~l1mr'Urilm9f,,~1 ff Centrifuge

OJ

.. "0',.,' I •

tube (Corning Inc., USA) U1L,jU'U1WfWli11'jl'Wl~1~{J~I9fflflUflflWJmfl~V~U'U1'I11tJ~nn (MR 23,

..c: ,;,; ,; d -I -8 _Id d9 ';9 .., 0

L9f{l{l'Vlml111'Ull'U'Un~'VllmtJ'U10 -10 %v/v IlJfltI'UVl'l111'Vll'lfl'Uf)11'V1~nU1J'VIfl21'1..1unemms• •

l'~ml11tl1'J'Ufl~viull':ilnHll '1'Ufl11'V1~uu1Jmtl1~fl~U'Hlfl'Vl'j'jfl',r111fl~1J 1~tJ1'* minoxidil (10 11M)•
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1'W1:::!~tI-:J1C}f"ci'~ilil~lJ fetal bovine serum l'UtJlPl'j1ff1'U'fl11lJl.ulJ'lf'U 10 l'vil ll'Wm~i~ijmlJ1tU

• " " .,1 'I v "" v •F- 'I ""1 1blank rnosome mlJ'fl11llt'\JlJ'\J'W'VILl1lJ1~fflJ une l'H'fl11lJl'\JlJ'\J'W"!1P)'Yl1U'\JtJ-:JU'jlJ1tuffl'j l'U'U e 9flJ

tJ~l 'U'lh~'j~'H'h~ 10's-1 % v/v 'Vi1MTI assay li'Wl~tJJn1Jfll'j'Yl'fl(ltl-:J.u1~~'U

QI ~ ~ QI

fffl'fl 'W'll'U(l~'WllJ'U 'HVlJ s ~m U

fll 'j'YlIP)fftJ1J'fl11lJ!tJit'vilJ'\JtJ~ill tJ19f1Jl il ~1~ ij~tJL9f(lci' 'j1fl ~lJ l~tlfl f1J1lJ

l.u'lJ.u''U'\Jv-:JilltJ lC}flJlil~1~mlJ1~fflJl'Wfl1'i1911mJff1'j(l~(llU'Yl'flfftJ1J l'flm~ml1~illtJ 19f1J~1t1m'H1'j

y Y Y QI <!j .,1'1 ~ 'I" ""
!'\JlJ'\J'U"!'fl'Vl1t1'\JV.:Jff1JfffllP)'W'll''Yll'll' l'Ufll'j'Yl'flfftJ1J l'U'll'1.:J'j~'H11-1 0.5 ng/m1-1.5 mg/ml !m~LIPl'jtllJ

"t " SI• 0 QI d" " Q,I ~" .cS.stock solution '\JtJ~'U llJ'U 'HtJlJ'j~l'H tI'Yl'fl11lJ !'\JlJ'\J'U 10 mg/ml 1l1fl'IJ 'IJ!lltJ1l1~'fl1t1m'H1'j L'Wl~mtl.:J

L9fm1Lci'UL~tl1n1J ms ffn'floW'll' l,r 'fl11lJl.ulJ.u'U ff'flli' 1 tI'\JtJ,nl 1~'U 'HtJlJ'j~ m eJ~l '*1'Ums 'VI'fl~H)1JtJti. ~
'I" 0 'do QI ""L'U'lf1.:J'j:::'H11~ 0.5 ng/ml-O.5 mg/ml 'VI1MTI assay 1'll''IJ!'fleJ1fl1Jfll'j'Yl'fl(ltJ~'\J1.:J1Pl'U

~ V oQ tI d QI d
2.4) ms 'Yl'flfftJ 1Jq'Ylsn'j ~~'U mr 111°HY 19f(l (l s 1flNlJ '\Jtl-:J'U1 tJ19f1Jnrunueru

Go' ~ .d v , " £, ~ J) J' cr'd lrI t ~
solution '\JV-1ff1'jfffllP)'W'll'''1'fl11lJ!'\JlJ'\J'U 300 mg/ml ~lfl'IJ'IJ!~tl1l1~'fl1t1m'Hl'H'W1~mtl~!9f"(l"1llJ!lPllJ

~.r::t""F- QI 0 91 " .d dfetal bovine serum 1l'Um~'Vl.:JlJ1J'jlJ1tuIPl1"11(l~mtl DMSO 1Pl1lJ'fl11llt'\JlJ'\J'U"1mlJl~fflJ U"~lJ'fl11lJ

d'd 11') I ~ '1 Q,I' , "I jld 91" v '''I t -6
!9f(l(l'Vl nnau fetal bovine serum L'U'Vm1ff1'U 10 1'Vl1 L'HlJ'fl11lJ!'\JlJ'\J'U,,!lP)mtl'V~ l'U'll'1-1 10-10 %

~ 0

o reS QI "" QJQI~ "" • dv/v "11 MTI assay L'll''U!lP)tl1fl1Jfll'j''1IP)(lV~'\J1-11Pl'U~lfl'U'U'fllP)mVfl'fl11lJL'\JlJ'\J'U'\JV-1 blank rnosome "1

'Vi1h1'L9f(lci''jtJIP)1Pl1lJlJ1flfl'.i1 80% 'lill 'l1i 'IJfll'j"1'flffV1J~V' il

tYm1~ 5% CO2 ~ 37 °c 1~'U1T"124 i1llJ-1 ~~"hlil11P)~lfll'j~lP)fl~'Ull'ff~ ~'fl11lJm1'fl~'U 570 run

~1fJ1'fli'V~ Multi-detection microplate reader (Synergy™ HT biotek, instruments, USA)

2.1) fll 'j"11P)ff'V1J!'1J1lJ! tJ'U-WlJ'\J'V~YiTvl1(l:::m tI~ij~ m 9H'Ici''j 1flr-UJ

!~lJi':l'vi1(l~mtl DMSO ~'fl11lJl.umj''U911-1''l (l-1' 'U'V1'H1'jl~tI.:J!9fm1~ hi
.. 1 ~ 9 Q,I' I q y,q ",,, v ''I I ,
!lPllJfetal bovine serum IP)tIL~'V~l-1L'UtJlPl'j1tY1'U 2!'V11 L'HlJ'fl11lJl'\JlJ'\J'U,,!IP)'V11t1'V~L'U'll"N'j:::'H11.:J 1-

o 'od. QI 'JIg) ~Q,I..:!t "31 QlO

0.01% v/v m MTI assay !'ll''U!lP)tl1fl1Jfll'j''1IP)(ltl.:J'\J1~1Pl'U ~lfl'U'U'fllP)mtJfl'fl11lJ!'\JlJ'\J'IJ'\JV-11Pl 1'VI1

,,~mtl DMSO ~.yhht'L9f"ci''jtlIP)1Pl1t1lJ1flfl':il 80% iill.n'Ufll'j"1lP)fftJ1J~tl iil

2.2) fll 'j "11P)fftJ1J'fl11lJ! tJ'UWlJ '\Jv~il1 tll9flJ! il~1~ ij~ V!9f(lci''j1fl ~lJ
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.
cv ...

200 mg/ml ~.:J~l'jl~'YI 1

~ Q.I Q' d "" ' Q,I c:., -~ Q.I .:9 ~ Q.I

'U11J'U'lf'U~~l'1~ 'YIfl111J1't11J'tI'U500 mg/ml 'l'i1J11 'ffll'fff)~\llm'ClU'I 'ffl1'fff)~ml11flH)'tIl1 'Ul1J'U

,," ",,""1 ~ """ "
1J::'l'il'1111111''U'Il1L'Cl::l1111''U11't11TW'U ll.iiiq'YIli1'Uf)11V1JV'I1.:Jfunu hm1'1'fftJ'I'lfij~ ff1'U11111''U'HU1J

)::1'I1tJ~1.rt'Uf)1l''YI~'fftJ1Jiiq'YI~i'Uf)1'jV1J5'11~untJ hm,f'l 2 'lfij~ um1''U Jl11''Um1Ju'U~ll.iiiq'YI~i'U
Q.I ~ ~ I ,.. ~ GI ~.d~ ~QI:' ~ ~ " ~ .c1

f)11tJ1JtJ'I1'lftJf)tJ !l'fl 11m: 'Ul1J'U'tI'I'YI1Jq'YIlitJ1JtJ.:Jl'lffJ S. aureus f11111tJ'Il'Uq'YIlif)1l'm'U1'lffJ~'Cl'lf'l'i

u 'ff~.:J1~tJfl111J tJl1't1 U.:Jl~'U~lff'U rJf)'Cl1'11'1..1f)11 V1J5'11~u ~'Cl;'I'i~ .,.. .._. ~ _I ~ Q Q, V 4!l.:t 0 cv
1.2 msu 1::11lUlJ1:: tT'YIfi.nl't1Q'YIfiVllU''lI8~tl 'ti't1'U8.:JUlllU'H8111::1't'IrJ

~ .:i" ~ d,., ~ 0 r GI

~1f)J:.I'Clm1ffmnq'YIli~1'U1'lftJ~'Cl'll'l'i~ltJ1li agar disc diffusion 'Ul'U11J'U'I1tJ1J1::1'I1tJ

.cl", ~1 '" ~.J ... "1.1 • ~ ~ .cl ~ w ~.J '"
'YI1Jq'YIli Uf11'HJ1JtJ\ll'l1U~'Cl'lf'l'i LlJ'YI~'fftJ1J'I111J11Jlru~1"1~'lJU.:J'ff11'Y11 'If L'Um1 tJlItJ-ll']j'U~'Cl']j''I'i (MIC)

" ". " )f~1tJ~ agar dilution 'l'i1J';i1 111lT'U~::lfl1 1tJtJ111lT'U'I1tJ1Jl::mtJi'iih.h::i1'Y11ifl1'1'il'Uf)1l'V1JV'll'lfU~'Cl •
" , " I

;Vf~\I"1~'l'i\l 2 'lfij~ l'U'lJru::.yjl1111''U'I1tJ1Jl::mtJ'lfij~~'U ii~l MIC u~l'U'Ihn::wh~ 6.5-25 mg/ml

l'Ul~ui\l'ffU\I'lfij~1'J}'U1~£nn'U tJm1''U Jl11''U;J.:J~ii~l MIC 1'Uf11ni1J5'114tJ S. aureus ~fl111Jl,rmr'U

.d d t 1 "f dd Q.K ~ eLI d

aureus une Malassesia furfur 'YIlll'U'ff11'11~'tIU'Ifl11::J:.I1J'j1'1 '1..1~thtJ'YI1JfJ1 f)11~fl1'lfU'YI'l1 '1..1'Iffl' 11::
9/cw:::I ,.,,, Q,lJ., ~ a.d
~1tJlli agar disc diffusion fl111J1't11J'tI'U'tIU'I'ff11'fff)~t)lm'ClU'IU'Cl::f)1111mU'tl11'Y1 50 mg/ml U'Cl::

" ", I " )I

11111''U~1J U'Cl::11111''U'ff::'j::U 'I1l11'ViU'Vl~'ffU1J1.h::~'YI~.fl1'1'i 1'Uf11lti1Jv'Il.:Jfunu hfl Staphylococcus

,,, "
'" \I '" .:I '" \I1.1 f111'Y1mT811~'YIfiVllU''lI8~tl'll'VUllMVlU
~" ~ d .: v cu J.,,a Q,f a

f11) 'Vl~ "H) 1Jq 'Vlli~ 1'1..1l'jft) ~ 'Cl'jfYH1JU-l~ '1..1'tIU'I 'ffll 'fff)~ \111'11'ClU'I ms rrn ~ f)1111 flH)

'till U'Cl::1.h11''U'lfiJ~~l'1~ in7111''UvflhJ flU Jl11''U'Il ,1l11''U1J::'I'i~11 Jl11''U11.,rl11m::,1l11''U'I1U1J

)::m tJ'lfij ~~ 1'1~ i~un ,1111''1..11'11)::'l'il ,1 111''U~:: ifl ~ J 111''U~:: lfl ~'11U1J ,1111''U;i'l J111''U1'Cl1JU'U

,
ct

1111114
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11.24 ±2.03

0.00 ± 0.000.00 ± 0.00

40.32 ± 2.42

12.84 ±3.5224.32 ± 1.55

6.89±0.287.80±0.39

44.87 ± 1.3536.39 ± 2.61

0.00 ±O.OO

12.97 ± 0.15

0.00 ± 0.00

0.00 ±O.OO

12.81 ± 3.4717.89 ± 3.15

9.32 ± 1.02

8.56 ± 0.77

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.00

0.00 ± 0.000.00 ± 0.00

0.00 ± 0.00

o.oo± 0.00

0.00 ± 0.00

0.00 ± 0.00

Ampicilin

Amphotericin B

"'I.hlTm,.::1::um.l

..
I 0 OJ

fl'l1JUUJU'Yi61Jl::n1tJ

~ eLI 0 "'UllJ'UHU11

'" ...ffl'HHWIf1111lfl'Hl'U11

mhJJ1,JU,rl"t.lq

~ QI "'UllJ'UlJ::'V'lJ11

M.furfurS. aureus

II I ,

fllUmnl'tTUNlff'UtJflIlN (mm)..

12

diffusion (N=3)

cI

Vll'H3't11



•
'" '"2.1 flll't1V1tJa1Jq't1lim~liJlJVl81J11nN1J

~alJ~lflHlJ~UtJfl '~,\)lfl;'Wl;ffl'l1,r{jff~'I:I~i1flcil{j lrlflvi1fll~IPl':i1'\)""a'U~fl'l:ltu~fl1tJl~

fl"'a{j,\)~'Vl':i':ifftfM'ln"ll '\"l1l'j,~f)lJ':i1flHlJ~U~fl ,~,r'W lh~flf)'U'tl~1~~flll~lflHlJ~ij"fl'l:ltu~U\91fl~Nn'W•
l'lf'W~fllJ':ilflHl.I~v~l 'W':i~tJ~ anagen U~~iif){j~tl':i~flvllflltJl 'Wmlltl'1'W lrlml1 itll~tJ{j 1 'Wm'l11':il~tJ{j

~fl1.l':ilflHlJ,\)~'Yl'U'h ~fllJ':ilflHlJ~{jfl~11""llJl':im,\)5~lW'U 1\91i~'W'tj\91':ilfllHflfltJl1l~~tJ'r'W'Cl~ 0.3 mm

(ltl~ 1.1 n-n) ri1'W~fll.l':ilflHlJ~'li""1.I\!~w fifl~VlJ~lflHl.I~ijfl{j~tl':i~flflll ilimllt1'1'W '\)~lli""llJ1HI
• II.

!,\)5~lw'UllPl~flitll~ qtlVi 1 {j-~) 11.hl11.111'*'l'Wfll':i'Vl~~fl{j'Wflml1flU ~flmlflHl.IViii5\91':ilfllHflfltJl1

,rVtJfl111''W'Cl~0.2 mm qtl~ 1 ~) U~~~fll.l':ilflHlJ~fl~l'W':i::tJ~ telogen qtl~ 1 ']f) nilPlliJ'W~fllJ':ilflHlJ~

llii~111lJl1 '*'l 'Wfll':i'YIIPl'ClV{j,\)lflfl1HilPlli1iflfl~mJ':ilflHl.Ifl1tJ'~fl"'fl{j'\)'Cl'Cl'YI nffU'M1fl~'U 'Yl1l11 ~'Wldfl•
Q.I oC1 .d\t} v Q,I" oC1 ''I I • QI

'I1'W{jff':i'l:l~'YIllPl,\)lflm""lfflJfl':im~'WVfl,\)~l.IlPlfllJ':ilflHlJ1'W':i~fl~anagen lJlflf)11':i~~:: telogen ff1'W'I1lN
d dill " ... del ..I , eI , ..I 'JI I I

ff':i'l:l~'VlllPl,\)lflm""llJlfflJm'VllJm~lJlf)'U'W,\)~'Yl'U11lJ\91VlJ':ilflHlJ':i~tJ~ telogen 1.I1fl'll'W1Pl1tJff1'WlPlfll.l'Jlfl

Hl.I~ijf){j~lh~flVll iliffl.l\!'Jrulf11Pl i~,\)lfl'H~lflffl!'I119J !'If'W~VlJ11flHlJ~UtJfl'~ fl~i 'Wl::fl~ telogen V~

." ..
1.3 ml't1V1tHl1Jq't11i~nlA~8~~;'W'lI8,nh"JJlJ"'81J'I~l"'f.J 'lJ.u181911J

,\)lflH~ nl'If1m:l1'lhdY'Vlnfll'\"ll 'Wfll~5'U5{jl~fJ 1'W,rv 1.2 vilfll~mH"V'U1h~~'Vln fll'\"l'IJfl{jJ llJ'WlHlll

~~n·wl'WltlU'U'Ui11v 19f1J~fl11lJl,rlJ,r'W 10 mg/rnl ~1~TI broth micro-dilution 'YllrJl i11fll9flJJllJ'W
1If Vd !J)" Q.I t A. ~ t oC2. 'I .d.:::l1 1 ~ ..,

1Pl~ tt1':i'Vlt1dllJl'IJlJ'U'W2.50 mg/ml ""llJl'HHJlltJWlfV~~'lf'Yl'Vl{j2 'b''W1Pll'W'lJtu~'Vl'Wfl 9flHl1fl'W1lJ'W'I1fll.l
• II II~ ~ ,., '1 v...r.: ' .:9 Q.I Q,I.eJ d ~,.,

~~mtJ'lf'WlPlv'W'lIPlV{jl'b'lJ~lJltu1.l1flm1 2.50 mg/ml '\){j""11.11HI~lltJ{jl'b'V~'Cl']f'YlllPl

25.000

6.250

:: fV "'WllJ'\.HUJ

0.780

25.000

6.250

3.125

6.250

12.500

12.500

12.500

200.000

M·furfurS. aureus

(mg/ml)

.
eI

m"H3't12
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~I '" , .d.. 1" " "LlJUClf)'l:ltu:'IJtl'll'lUlJ11nHlJ'VllJfl1'I~'jl'1 lJfflJ\j':itu

LtJ'W~t)lJ'jlnHlJ~ii51'l':ilfl1':iil'lU'uVf)lTr'UCl~ 02 rum
~I ' .d ''I .,f iLlJlJI'lUlJ11nHlJ'Vltl~l'I-J'S~tJ~fflJ"l'flf1l':iI'l (telogen phase)

('I) - (e)

(~)

('If)

" "
v11eth'l-crf)'l:ltu~~()lJ'jlnHlJ fIltJ'H~'1'illm~lJ'Il Utll'l11'j L~V'IL9fCl""ltl'W1~v~nCll 1 l'u

(n) - (fl) ltl'U~f)'l:ltu~'IJU'I~UlJ11nHlJ~iilm·'1~1H"fflJ\j';jWUCl~ii5mlf1l'j 1l'lun~ m~v

1''U''~ 03 mm ~llJl1ml1lJ1H''Wfl11'Vlfl~tl'U~tl'U'~

(~) fIIIIIII" (~), /

(fl)('11)(n)

.
q ....

'Vl1'l~tll'l'Vlp-value < 0.5

hjul'ln~l'1n'W fi()iiul'l'jlf1lHenVl11h~lJltu 0.32 ± 0.12 nunl'Wl'Wff'lflV UCl~0.34 ± 0,18 rnml'Wl'V-Iff

'I1W'lUCl~~lmh'l~ulJ'jlnHlJ~'~mV'I1-cr'l 24 il1lJ'I 'illf)~1~~UVf)lJl'il1nH'U5'illfl 'W'U-:h~elJ'jlnHlJiiu ..

"5mlf1lHenV11U'()Vf)'.hl''UCl~ 0.2 nun l'l'l1 'Ul'Wff'lflVUCl~l'Wff'H~'1

~lf)f1l'j'Vlfl~H)'Uq'Vltf)'j~~'Uf1l'jl'il5ty'IJtl'l~()lJ'jlnNlJ lflvl 'lii11()19flJJllT'U"'f()lJ'j~1'I1V 4
, tI I"

'lfi1~ 'W'Ul1Vifll1lJl.,j'mY'U0.1% v/v iiHCl5'U5'1f1lHtlnVl1'IJtl'l~tllJ'j1f)HlJ ('juVi 2 ) l1Cl~HCl5'U5'1'il~Cl~"'1
"

I 't t "
..:!i "" ql 1 d 01 d "" -6 Cillo ...llJVfll1lJL'lJlJ'IJ'W'lJtl'l'W() 9flJCl~Cl'l(m'W'Vl3-8) 'il'Uf)'j~'Vl'l'VlmllJl'IJlJ'IJ'W10 % v/v 'IJ()'1'U() C)flJ'Ul1J'W

1'l~'fl1 u,,~i11u 19f1JJllT'W"ff~'j~u'l1'\1iiHClf)'j~~'Ul,r~tllJ'jlnHlJ'IUnVl1n-:hn""lJ control mh'liiuV'ehtitu
• • u

.
Q.I Q.I 111 ' " I QJ' .. 1..c:1UI'l'jlf1l'j '1UnVlll'WCl~ tlJ'WUV1103 nun (Philpott et al., 1990) ~'1llJ'Vl2

, ."" "1
'illf)'I1mrvViiiNCl~Uf1l'j 'IVnVll'IJ()'1~()lJ'jlnHlJVil'Yn~1i~V'I 'lum'l1l':i L~V'IL9fClrl'U'UlijV'Yll

msu 11'In""lJ~lmh'l u()mtl'W l'VIffl1Cl~';j~V~l1Cl11'Uf1l':iLn'U~lmh'l ~~'Wlr:h ~UlJ';jIf) HlJ~ln'U ~ln'HU'I.
ffnj~ 1uom11,itn'W24 il1lJ'I 'H-cr'l'illn~1~~()UnlJl~lnH'U5~lfl 'il~ii51'l':ilf)1';j'1Uf)Vll'IJV'I~UlJ11nHlJ~..

, "V I

U~11~V~lTCllVi'~1'U~'Wd~h)'H'\r.~ff1'l:l~~1f)81~1~lTm'H-cr'l~1f)f1l'H~1~Vltll~'Ul'U1n'U24 'lfl1lJ'I UCl~

mllJ'l11'Ulty 1'Uf1l11Wf)~()lJ':ilf)NlJ ltJ'U~'U i'ltT'U ~()lJ11f)NlJ~ti llJ 11'If'1'Ufl1':i'VlVl~tl1Hl'Vltm ~~'Ums

1~5ty'IJV'I~VlJ':i1f)NlJlVlmY1':i~nVl~~~() '1Ltl'W~VlJ11nHlJ~ti llJ1Liv'I 1'Wtll'l11'j Liv'I~()lJ'jl nH),l1tl'WL1Cll

1-2 1''Wnu'U 'Yllf1l'jl'VlmllJVll'IJU.:j~UlJ'jlnHlJ'VJnl''U L~U111'11111 'ill1~UlJ'jlnNlJ~'il~tillJl 1oM''Vl~m).:jii
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"l~fJ\I (day 0), scale 1mm.

.o» ~nEJru~'Yll\1mfJm'W'lJfl\l~mj'.ilnv.llJ U'(1~('lJ) fl11lJfJld'Ufl\l~tllJ'jlnv.llJ hJU~m:1'U LijV

!ifJ\I''Ufll'111'.i!ifJ\I~tllJ'.ilnHlJtln~L~h.J'.i::fJ::Ld'(11 4 1'U (day 4) 11lJl91''Ul.r'lHl1n1'U~'Vhm'j

IJ~
gs
1bLl
?J f). ?Jll
ty•.,Q

15

control

o

IIday4[J day2 IIday3

2

1.5

o day I

day
('lJ)

(n)

Tuk
Oval

Tuk
Rectangle

Tuk
Rectangle



control

Vmlf11l ~UfltJl1'Utl~,j UlJllflrllJ llJH,j~~ 1lJ~VlflffU1J~1tJ minoxidil
" .1 0.... """ "CJ$lJlJllJlJ11UlJl~L11VVl'fl11lJL'UlJ'UlJ1 ug/ml (N=4), *p-value < 0.05

day4day3day2

*

2.5

,-..

~ 2.0
..:.
..!lu

1.5:3
(>.....~
~ 1.0....e
~.":= 0.5..!l

0.0

dayl

o control 0minoxidil (]] Ieruongrass oil IIbasil oil • citronella oil Im1 peppermint oil

" .l ocv d"Y
. CJ$lJlJllJlJ11UlJl~L11tJVl'fl111H'UlJ'UlJ 10 ug/ml (N=4) , "p-value < 0.05

flrilJiHU lCJ$lJLUril(control)•

d1\y3 day4day2(lay 1

*

o minoxidil DfIlemongrnss oil lil>nsil oil III citronella oil Iipeppeuuiur oil

16

o control

2.5 l
§ 2.0
-=-...-CJ:.= 1.5:!
.:
~ 1.0
'-<:>-::
'!P 0.5~-

0.0



control

day4clay 2clay1

.-.. 2.0
=::;-.:;:....-'" 1.5=~.c.a 1.0....
0

-=10.11
S 0.5-

0.0

o control [J minoxidil Iilemongrass oil IJIiI basil oil IIIcitronella oil II peppermint oil

2.5

control

.
~ d QI r
1l.Jumuununn lJ•

i~sirnr 'Iflnfll1'Ufl'll'i Ul.J11m'n/h.mI'i~::-r'W~ 'VI1P'1~H)'IJ~';W minoxidil
~ ,

1 0 Q"I d" "C)fl.J'Wll.J'W'I1flm~tlHJ'VIfl11l.J1'Ul.J'U'W0.1 ug/ml (N=4), *p-value < 0.05

day4day 2day 1

§ 2.0
-.:;:....-c.>= 1.5
0....
.!:l
] 1.0....
0..-.:::
~£ 0.5!

0.0

2.5

o control 0 minoxidil IIiIlemongrass oil Ii1basil oil II oitronella oil lB1peppermint oil

17



•~ v ~ 4
fl11'Y1Vlil'eJ'Uq't1fiflj:~Ufl11'~')'Y'lJtH'Clf",Hl11fljlm

Q.I Q 01 ~"
2.2.1 vmlnnL 111ty'IJV'I1Clf(l(l11n~1l'IJV'lm'H 11l(l{J-!lLt}f(l(l

2.2

V~llmHeJntlld'IJV'I~VlJlln~lJi'Uu~(ld''U~'YI~'ffV'U~d{J minoxidil (10 J.lM) lm:iHv
1 ~ Q,I cl" v .4.c1 Q,I

ClflJ'UllJ'U'HeJlJ1~m{J'YlfldllJL'lJlJ'IJ'U0.0001 ug/ml (N=4), "p-value < 0.05 LllUL'YltJ'Un'U

n~lJ control

day4day 3day 2clay!

2.5 *
..-..:::

2:3..:;:,.,
c:::
i3 1.5
~
.!:lc: I..=...<>-..::IIoD 0.5...~-

0

o control 0 ruinoxidil ~ Iemongrass oil l!Il>nsil oil I!I citronella oil eJ peppermint oil

VIPl'nnn ·:n)f1{Jld'IJeJ'I~eJlJ':iln~ll i 1.JU~(l:d'1.J~'Yl~'ffeJ'U~..;ltI rninoxidil (10 J.lM) U(l~il1u
", ,

1 00; Q "" ..::!i.od IVClflJ'UllJ'U'HVlll~L11t:J'YlfldllH'lJll'IJ'W0.001 ug/ml (N=4) , "p-value < 0.05 l11eJI'Yltl'Un'U

n~lJ control

day 3day2<layI

2.5

o control [] minoxidil li]lemongf<lss oil Rll>asil oil IIcitronella oil mpeppermint oil
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ltl~ 9 ti fl'l:lru~!9f~ci''jlfl v.llJ~Hl 'Ufl1 'j1'1~""V'lJ ('U'U1~ t11ti'l'UtJltJ 12X)

-<>-cMEM -o-lvfEM

15
*---a; 12 *=~=..... 9es,-S 60

'"= 34.1
U * * * *

0

0 1 2 3 4 5 6

n
Day

(day 1)U~~ 5 (day 5)

d " 0' <!i.;j 'I" ~I,J 0''1 .,j
l'1fl'ff~'lJql'1lim~I'J'U 19f~~'j lfl v.lll'il-lmen ~'lHl1'1115 MEM !lJ'U Vl'l1151~tJ-l19f~~ ~'Ufl1'jl'1fl""~'lJl'Yj V~fl v.I~

m~~'U!9f~ci''illfl fetal bovine serum U~~'l'hFl1'jfffl'l:l11mtJ'lJLYitJ'lJflfl'jlFl1'j!1l1\u'UV-lLC)j'~ci''jlfl~lJi 'U1'U~ 1. "

U'imm~ijLL'U 11 ,.rlJ~fl~-ll~fJl~lJ 'j ~tJ~n~ 1'l 'UFl15 l'Yjl~li tJ-l 'il'Um:::~-11'U~ 3 'U~-1Fl1'jL'Yjl~aitJ-l!9f~ci'~-lij

mlJ1Wl9f~rl''jlf)~lJ~fl~~U~f)~1-11l1f)1'Umf)VV1-lij,rtJrllfit:yl'11-l''''(l~~ p-value < 0.5 U~:;'1'U1'U~ 5 'IJ~~
"d' d' d d' ' "

Fl15!'Yjl~L~tJ~19f~mlflNlJ ntl~lJ1Wl9f~~'jlfl v.llJfiflll1'U 80% 'U~-1')1'U1'U19f~~1~ lJ~'U ~-1U'U 'l 'UFl1'j

, " v 0'
L9H'Ici''j 1Flr-UJYi'1~'l 'UFl1'j flmnfl1-l i1LltJ Fl1l1Fl~ Vln 1Fl~ u lJ 'U'I:l tJihfFl'I:ltU~~ ~.Fl1'Yj.

d .:i CV <Q" ~ tI ,1 d'd
1'14.47 '1'Ums i1'Fl'l:ll~\Pl'jlFl1'j HJ'Jt:y'U~.:JL9H'1~'J1Flv.llJ'1W)1'\11'H~tJ~L9H'1~ (cMEM) LL~:;Vl'l11 smtl~L9f~ ~1'1

hh~lJ 10% fetal bovine serum (MEM) ij5~'jlFl15LU~t:y'UfJ,u9fmhlf)v.llJ~U~f)~1'lfi'Ul'U1'U~ 3 'UV~Fl15

,J o'.d 0', "'_ ~ 0'.. .d. .% , _ ~ o'oci '" '1
mtJ-ll9f~~ 9f-lLC)j'~mlf)NlJ 'UVl'l115 cMEM 1l~lJ1J5lJ1WL9f~~l'1L'YjlJ'IJ'UU~f)~1-l'illf)lJ5lJ1Wl9f~~1'jlJ~'U 'U

1'UU'if) (day 0) fJvl-lij,rmhfit:y1'11~""(l~~ p-value < 0.5 ~-1ltllO Lm~ijmlJlruL9f~~51f)~lJL~lJ~'Ul~'U 2

lvil'IJ~-11'UU'jf) 'l'U1'U~ 5 'U~~Fl1'jL'Yjl:;l~tI~lC)j'~rl' ~~fifll~'Ufl~51fl1'jlll~\U'lJV-l19f~ci''jlFlNlJL~'U 200% 'UV-l
"

o d'~ "" 9 d tI 9 ef d' d d' Q,I

'ill'U1'ULC)j'~~1'jlJ~'U ~'U'Uru~1'119f~mlf)~lJ ~'UV1'1115m(NLC)j'~~ MEM lJilllJlrul9f~~51f)~lJ~fl~-1'illm'U

19



" ,
1illtluI'Vltt'lJn'lJnri'lJfl1'lJfI'lJflV()1'Hl'H~tt'l19fft~'nn~'lJ 'V'I'lJ11nri'lJ.yj1~'lJDMSO 19fft~ii5~'llmneJ~~ltt. . .
eJfh::l111'1 90% (0.01 % DMSO) 1m:: ,j1::'lJ1W 79% (1% DMSO) (1,j~ 11) ~ln~ftm1'V1~fteJ'Ii'lnril1... ...

~ 11) Y.a 'I Y Y Y d ., 1:., i~ 0'"",
~.:j1~1fteJn 1'1!' fl11'lJl'U'lJ'IJ'Uff.:jff~'VIffl1'C1'n~Uft::'Ul'lJ'Ul1Vm::!'Httffl'lJ1Hlft::ftltt ~ iu DMSO Uft::lC))'ftft'lJ

... .
., i d.J'.a " y Ji ..,. 0'
eJ~11m11eJ~~lttff'l 'U'VI'UfleJDMSO fl11'lJl'IJ'lJ'IJ'U0.5% v/v 9f'l'lJm'lJ1Wl9f""1V~~ltt 84.17 ± 3.41%...

"" ,'l!'U ~ i'lu'U 1'Ufl1'j''VI~fteJ'IU~'1~ eJ'I'VI~"eJ'I111f111'lJ1,r'lJ'lr'U'UeJ'IDMSO ff 'I ff~.yjlllii~ft~ ernn ~~t1J'UeJ'I... • u

19f"~11n~'lJ l'Uf)11'VI~"eJ'Iiil~ DMSO ~fl11'lJl,r'lJ,r'U 0.01-1% v/v "'Il'U()1'Hl11~tt'l19f,,~,jn~

"1) ~ft 'UeJ'Ii1l'ilft:;ft ltt'C1'l'l'C1'n~Uft::lhl1'Ul1 eJm::1'I1 tI

1~ eJ'I~rnm HYn~ U,,::t1 111'Ul1V'lJ 'l::m tI~l ~l 'Ums 'VI~fteJ'Illlffl u1rn

2.2.2

d CI ~.ct (L.I _ t= cr'd. "
MEM 11h.J'l::tt::11ftl 6 TU; p-value < 0.5 1'lJeJ1'V1ttUf1UlJ'llJ1W19mmnJ~'U (day 0)

1tJ~10
OJ

'II

-<>- clvffi!vI -o-!vffi!vf

*150

~ 100~IJ
a..::
<.> 50--~
U
':!? 00

-50 * * * *

0 1 2 :3 4 5 6
Day
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2) N~'Uv~l1itll9flJ!,j~l~tlfll';j!'il~t:y'UV~!9f~£jlflfllJ
, ~ ~

l'W tl~ 'illfl 1'Wfll';jfl f~ijv~,,jii'ntJ~ 1'W~"N~'Uvn~1J1Jt11 ff ~l1i tl19flJ~tl

" d!~1 ",?II '1.' ... ::<9" "" "'1L9mmlflfllJ 9f~L1J'WL9f~mlJl'11lJ1tJ 'Wrnsu lff ~'I'11~l"llJ'U'W IPI~'W'W'il~IPIV"'I'lIPl~V~'I11fl11lJL'UlJ'U'W'Utl~'W tl

19f1JLt1~1~fl11lJL,rlJ,r'W ff ~fflPl~ l,jiifl~ 11Jn1'W~tlfll'l L'il'iw'Utl"L9fm'11nNlJ 1 'Wn 1'l'l'l1Pl~tl~~ '1~111 tl19flJ... • u

Lt1~1~fl11lJL,rlJ,r'W 0.0002-200 j.1M l~1J'-h 61P111fllnVlPIlPlltJ'lJtl~L9f~rl'11flfllJ~fl11lJL,rlJ,r'W 200 j.1M ii~l

LrJ'W82.50% LrttlLYitJ1Jfi'1JL9f~£'llflfllJ~l~11JL-wtJ~tl1l11'lL~tJ~L9f~£ (control) i"lU~ 12 u~~iiu'W11UlJ

~ ..f..,; _e "'1 1 ...:: "t !!3 .t 'J)... "-'! "1 '\L'V'IlJ'U'WllJV~lPIlJ'llJ1W'U'fN'WV 9I'lJ ~~'W'W~'Wfll':il'1nlllq'l'llim~~'Wnl'H'iljt:y'UV~L9f~mlnfllJ'f11tJ'W tl ~9flJ

QI d QJ ~ QI r, ~ ~ q,., Ai i.d "" Js dflmn1Jffl'lffnlPl!H'l~'WllJ'W'I1VlJ';j~tl1t1'W'W 'il~mtln L'lf 'W V 9flJ'I'1fl11lJL'UlJ'U'W 200 j.1M L'Wtl~'illmtJ'\.Jfl11lJ

L.,rlJ.,r'\.J~U~~IPI~ffllJ1Hl '1~ '\.Jfllj'l'1IP1~V" llilPltl',j';j1Jfl1'Wfll';j1Lml~M 'illflfll';jlPlfllPl~ntl'W'Utl~ij IV19f1J

U~~ ,,jii H~11Jfl1'\.J ~Vfllj L'il~t:y'UV~ L9f~£ 11flfllJ

QI tI QI 0 .cS", " ~
tllPl';jlfll';j'H)lPImtl'Utl~L9f"H'l';jlnfllJ'lJV~1PI1'1'1Hl~mtl DMSO 'I'lfl11lJL'UlJ'U'W 0.01-1% v/v LlJV

Lmtl1JL'Vitl1Jfi'1Jfl~lJtl1'11nl~tI~l9f~rl"nm'4lJ (control) (N=3)

10.5control 0.01% 0.0312~ 0.062~ 0.0125 0.25

DMSO concentration (% v/v)

]
-

-

-

I I I I I

120 l

21

100-(oj
:> 80.~...- 60_.
;r.=Q,j

U 40
-;_!Z
0

20

0



"" ~ .:i " Q fI 't Q,I,J c::I 1"L'UlJ'IJ'UlJq'YIlim~\9l'Wf11'lL~'lty'IJfl.:jL9l'~~'llf1~lJ &'W1'W'Vl5 'lJfl.:jn1'l'YI~~f).:j (day 5) U~~lJU'W1 'WlJ'lJf).:j

~1'W1'UflJC)f(lftI'YhJ~'\.J1rltlL~lJfl11lJl.,rlJ.,r'U'Ufl~minoxidil h.t'IJtu~~ minoxidil fl11lJL.u'lJ'Ij''W10 J.l.Ml'vh,ru
~q'Vl1fm ::~'Wms L~~ty'IJf).:jL9l'~rl's m ~lJ 1'U-lULLm'IJfl.:jf11'l'Vlfl~ fl.:j (day 1) ~lJlf1f111f1~lJfl1'U~lJ (0.12

mM Hei) i.:j'ltJ~ 13
"

~ ~ SI Q ; "

2.2.3 f11'lrlf1111q'YIlim~\9l'Un1'lL~'lty'IJfl.:jL9l'~~'llf1~lJ~1tJ minoxidil

J. ~I Q.f .d1" 0 cv • SIL'Ufl~~lf1minoxidil L1J'W~1t11'Vl'lfUl'11'lu'UnL'Vllmf11'l~lJ'l1.:ju~~m~~'Wn1'l•
.:jflf1tJl1'IJfl'lLt¥'U~lJinT'W l'Un1'lfff1111d ~.:jtll minoxidillJl1 'If''Vl~Ufl'Uq'YI1fn1m'l~~ 'Ums L~~ty'IJflWlmft

, Q"I OJ ~ GI d1 1 ~ I
'l1f1~lJm'U~f1'UU1'lUf1~ 'UllJ'W'I1fllJ'l~t'I1tJ U~~'W fl 9l'lJ 9l'~~1f1~~n1'l'Vl~~fl.:j'ViU11 minoxidillJf1fl11lJ

tl~'l1 n1'l·H)~mtJ'Ufl.:j L9Hlrl"j1m-llJ'lJfl~in fll9l'lJLtJ ri 1~fl11lJL.,rlJ'lj',..t 0.0002-200 IlM Lrlfl

Lm tJ1H'Yitl1Jn'Uf1rilJm'H1'lL~tJ.:jL9l'~rl''llf1~lJ (control) (N=3)•

Concentration (~LM)

0.02 202 2000.2control 0.0002 0.002

- r-=--

-

-

-

-

I I I I I I I

22

1t1~12
v

120

• 100
==~ 80'-".....
!'::
¢ 60-::.--... 40U
,-0
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G.I ~ & ~& 0 Ai" ~,,~ rI ~
Hl'U fI.:I'U'W1'Wf11Hl'f1141'W'il ~ 'W117p-estradiol lJ1 'If'YIflfffl'U q 'YIlins~I9J'Ums I 'il1 ty 'lJfl~ I 'If'ft''' ':i1nHlJI'Wn

• F.! .1'" ... ... ~•.11 'i ..9 'A .d" "llJ':it!'U'YI!U'UlJ':i::ff'YIlltll'W'\Jfl.:Iffl':iffnfl rn IPHflffL~11'il'W'lf~'W'U1117p-estradiol 'YIfl11lJl'IJlJ'\J'W0.0001'
.:s ,,~ rI .c:S" " d '1 QI t

0.001 ug/ml lJH"'m~I9J'Um11'il1ty'\Jfl.:Il'lf"''ft11nHlJ U'ft~'YIfl11lJl'\JlJ'\J'U 10 ug/ml lJH'" L'Wm':iu'Uu~m':i

... " 'I'" .d i .d A " " ~ '..l'il':ity'IJfl~I'lf'ft'ft':i1nHlJ l'Ul'W'YI5 'lJfl~f111'Y1f1"'fl~(day 5) 'W'lJW::'YI17p-estradiolllnfl11lJl'IJlJ'\J'U LlJlJr-t'ft

m::~'Wm':il'il1ru'\Jfl~I'lf'ft£11nHlJ l'Ui''Ul1m'IJfl~fl11'Y1f1'ftfl~ ~-:J1U~ 14
• u ..

& ,&" ~ rI v A
2.2.4 m':if1nfl1q'YIllm~I9J'Wfl1':i1'il1ty'\Jfl.:I1'lf'ftm1nr-tlJfl1U 17 J-.restradiol

l~ fl~'il1nffnffnfl~t11lJ11iL 'Wm1ftn1411lJ'Wff1':iffnfl~ljq'YIfllJ'W ivHIPHflff lf1 ':i

(N=3)

" ~ . "" . .. " "·HltJ"'~'\Jfl.:Ifl111'VUJ'il1'W1'Wl'lf"'m1nr-tlJfl1t!ffl'H'I::mt! minoxidil fl11lJl'IJlJ'IJ'W0.1, 1 LL'ft~10

'I .d .,j 'I" ~I '!lM L'Wi''W'YI1 LL'ft~5 'lJfl~fl1':i'YIflfffl'U nm L'lf ff1':i'ft::mu act llJ'Wn'JlJfl1'U~lJ (control)

10

ODayl 11Day S

150 -:
I

125 -j.c~.- 100-:.;
.;;

75;..=...U 50
~0 25

0

ceutrol 0.1 1

Ceueentr atiou (uM)
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", .. . ,
\i91'j~hf1J) nhu'Wl1ijq'Vlim::~'Wm'jL~1t:y'\ltl'llCJf~~'jlf)~lJ''W1'Wmf)'\ltl'lm'j'Vl~~tl'l ,r'l~1.ll1 16

, ,£. CJ) Q tI 9) d1 1 ... d
ff1'Wf)1'j'Vl~fftl1Jq'Vllim::IlJ'Wms l~ It:y'\l'eH1CJf~~'jlmf.IJ~ 1r.J'Wtl CJflJf)f)lf)1J

" ,
ffnfft1~f)1111f11tl'\l11..r'W Vl1J'h ffl'jfft191f)1111f11tl'\l11L'WULtlLCJflJl1f111lJl.u'lJ.u''W 0.001 ug/ml (~1f)

~ ~,,~ tI fj) Q,I

~lf) ~~ f)1 lffmn q'Vlli f) 1 ::1lJ'Wf)11 l~ It:y '\lV'I1CJf~~ 'j 1f)~lJ~ 1r.J~n ~f)~

f)1111fl1V'\l11L'W~hvh~::mr.J DMSO Vl1J'h ffl'jfft1~f)1111'f11V'1Jl1~fl11lJl.u'lJ.u''W 500-1500 f.lg/mlll~:: ~

fl11lJl.u'lJ.u''W1500 ug/ml ij~mj1J5,:jm'H~1t:y'\lV,:jlCJf~~'jlf)~lJL'W1'W~ 5 (day 5) U~::1'W~ 1 (day 1) '\lU,:j

f)1'j'Vl~~U'I 9l1lJ~li1J L'W'\lru::~ tYl'jtYt1~f)1111f11V'\l11~fI"lllJl.u'lJ.u''W 0.0005 ug/ml U~:: 500 ug/ml ij~~

f)1'j~'Wf)1'jl~1t:y'\ltl,:jlCJf~~'jlf)~lJ L'W1'W~5 (day 5) U~::1'W~ 1 (day 1) '\lV'If)1'j'Vl~~tl,:j 9lllJri'li1J i'l~l.l~
15

" ~ 0 "" A." "HltI~::'\lV'Iml1VllHl1'W1'WlClHHnlf)~lJ~1r.J~1·H'1::m(J 171-'-estradlOlfl11lJl'\llJ'\l'W 0.0001-10
'1 ... cl ..,; '1" ~I 1ug/ml L'W1'W'Vl1 U~:: 5 '\lV'Im'j'Vl~~V1J nrs L'lfDMSO 11J'Wf)"llJfl11JfJlJ (control) (N=3)

lU~ 14..

Concentratiou (Jlg/ml)

1010.10.010.0010.0001

150

l:.....
100-:,Q

c=.......
='" 50U
'$.

0

o Day 1 fIl Day::'

24



v " .... 'I ....d .... , ,,'" i il'tllJ'tI'U 0.001-100 ug/ml (\)10\1'YI'lYl1'llJ) L'U1'UVl1 HCl:: 5 'lJfl~m'.iVl~HH)lJ 12.Jfl'If'U e C)f)J

_I' ~I Ilu~11u'U0~lJfl11JfllJ (control) (N=3). .

,
'"'Vlfl11lJ

OD3yl lim Day5

150

.c..... 100::=
,.Q
c;.s:
=... 50U
'i?.0

0

0.001 0.01 0.1 1 10 100

Concentration (J.lg/ml)

" Q • " jJ ... "" " "'Hltn'l:::'tIfl~ rn 5lV'llJ\)1'W1'WlClftH'l510 Il-IlJ~l1tln'15 nn ~011 1l ns fl 'tI11f111lJL'tIlJ'tI'U0.0005-1500

i ....d .... i" ~I Iug/ml 'U1'W'Vl1 H~::: 5 'Ilfl~fl1'j'Vl~n'fl1J llJfl 'If DMSO lu'U0'llJfl11JfJlJ (control) (N=3)

Concentration (~Ig/llll)

50.5 500 1000 1500500.0005 0.005 0.05

o Day 1 1m DayS

25

jtl~15..

150

.t..... 100-:.;

.~....--.:: 50U
'i?.0

0



9J -=='0 tI " QI~ ~ ""'J tltJ"'~'Utl.:J tll'HVi lJ~1'iJ 1'iJ tC])''' " 'JltlHlJfl1tJn'1'jn'tlfl tl11'H" tH ~ 11lJt'UlJ'U'iJ 0.0005-1500

i ...d .a 1" ~I'ug/ml 'iJ1'iJ'VI1 Lm~ 5 'Ufl~tll'j'VI~n'fl'U ure 'if DMSO LlJ.'iJtl'llJfl11JfJlJ (control) (N=3)

Concentration (mg/ml)

1000 15005005050.50.0005 0.005 0.05

o

150

o Day 1 IIDay S

.....
C~
E 100
~-C
'"'::..=: 50
U
t-

, ~ "Q tI SI d') <r IV d
n'1'iJtll'.l'Yl~ tYtlUq'VIlim~~'iJ ms t~'Jty'Utl.:JtC])''''''.lltlHlJ~ 1tJ'iJ 1n iC])'lJnnmu

," I ,

tYl'.ln'n~51mfiu'ItT'iJ 'Yi'U..:h tYl'.ln'tl~01m~fl~ i'iJi11tllculJl1mllJt.ulJoU'iJ 100 ug/ml (~ltltrflHili''U)

ni1J'iJ~uq'VItm~~'iJtll'.lt~1ty'Utl.:JLCU"c1''.lltlHlJJ~tll'.l'YIfln'tl'U'l'iJ1'iJ~ 1 (day 1) Lm~1'iJl1 5 (day 5)

i d 31" ci lit 'Q "..::. " Q,I .. l,du 'Uru~'Ylfl11lJL'UlJ'U'iJfl'iJ"] llJlJH"m~I'J'iJtll'.l t '0 'H1j'UU'ILCU"mltl f-llJ fI~~lJ'Yl 18

~ .et 31 ~ tI 91 Q.I QI ~

~ltl tll'H'1'tlEJlq 'VIIim~~'iJ rns 1~'.lty'Ufl.:JiC])'""'.l1nHlJ~ 1tJn'1 '.ln'tl~ tl11'H" fl.:J

'Y'I1rh n'l'.ln'n~51m~'c)~~~11lJtoUlJoU'iJ 500-1500 ug/rnl UH"vu5.:Jtll'Jt 'Il1ty'Utl.:J tC])'"c1''jltlHlJ'l'iJ1'iJ

usn (day 1) Lmd''iJ~ 5 (day 5) 1'iJtll'.l'YIfl"U.:J i'iJ'Uru::~ n'1'.ltYtlfltf11'HfiU'Ifl11lJtoUlJoU'iJ0.005-0.05 ug/ml

<:I " " i <V d lit ' "" '1 ...lJH"m~~'iJtC])''''''JltlHlJ 'iJ1'iJ'VI5 'Utl'ltlU'VI~"tl.:J uae llJ'Yi'Utll'.lm::I'J'iJtC])'"mltlHlJ 'iJtll'.l'Ylfl"tl.:J1'iJ

usn (day 1) ~'1~,j~ 17

26



..

I ,::i" Q 0' ,,4,.- i w <d
ff1'U nl':i'VIflffV1Jfj'VIlim::'fj'Unl':iL1l ':i\y'lJfl'lLC)j'",,,,':ilnHlJfl1t1tJ 1fl ClIlJflmn'U

" "'JI. J

thlTtJ~:: 'fl~UlJ 'Vl'U-j, thlTlJ~:; 'flnlJiHV iCJflJ~fl11lJL.ulJ.ulJ 0.1-10 ug/ml (1l1n~~':i19i111J) ~fj'VI~

m:;~lJfll':il'il~(\l'lJfl'llCJf",cl'':ilnHlli'U1lJ~ 1 (day 1) 'lJV'lnl':i'VIflfft:l1J1VhJlJ i'U'lJru:;~ 1lJ~ 5 (day 5) 'UV'l

nl':i'Vlfl"'V'l '1i~H"'m:;~lJfll':il1l~ru'Ut:l'llC)j''''~':ilnHlJ i.:J':i'I.J~20
• u "

.eta ~,,~ tI "~Q,f 11)" t
mnm ':if1'nlllfj'VIlim:;~'U m mm.y'lJV'llCJf'" m In r.lllfl1t1tJ llJtJ ~:; 1m 'Vl1J11

~Q.I \')" "" "" tI a.I ,tQ.l'UllJ'U~:; lfl':ifl11lJl'UlJ'UlJ 5 ug/ml i'l1H"'m:;~tJ1CJf"''''':ilnHlJi'U1'Uum (day 1) 'UV'lnl':i'VIfl"'fl'lL'Vll'U'Ufl'l

~1I~19

& et." Q " ,,:: G.'

nl"Jf1'nlllfj'VIli n"J:;IPJ'Unl"Jl1l"J(\l'UfNlCJf",m1n HlJfl1t1'UllJ 'U'I1VlJ':i:;1'\1tI

1) H"''lJtl'lthlT'U~:; 'fl~

2.2.6

~VV(l:;'UV'lrns l~lHhu 1lJ lC)j'(lcl'"JIn r.llJ~1VU 1v1C)j'lJnmn'U lYl':iffnfl ~hl '\1~ V'l~fl11lJ l.ull.u'U

0.001-100 ug/ml (1l1n~fl"Jl9ili''U) i'U1'U~ l1L(l:; 5 'Utl'lnWVlViffV1J lritl'1'li'ultllCJflJl'I.J~ll~'U

n~lJfl1'Uflll (control) (N=3)• •

Concentration tug/mI)

1001010.10.010.001

200

~. 150-:;
'.'I
'::" 100...--...
U
~ 500

0

o Day 1 (I]DayS
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'j) ,r:;, 0 tI "d <r". IV d t Q,.I b] 914 ""
'.i'e)tI" ~ 'U'e).:Jf11rr ... lJ 'ill'U 1'Ul"lfC'lml nfllJ \9l1t1'U l'e) l"lflJ f1ru n'IJ'UllJ 'U191::1fIs 'VInrun 'UlJ 'U'U

0.001-100 ug/ml ('illf1\1m,hi'tl) l'U1''U~ 11m":: 5 'UV.:Jf11'.i'VI\9lC'!'V'IJ1rtvlcNiiiv i9flJ1'l1ril1~'\.J

f1~lJfl1'IJfJlJ (control) (N=3)

ODayl IiDay S

150

..........
S 100
.0z (;.~--:

50U
:::R0

0

0.001 0.01 0.1 1 10 100

Concentration (ug/ml)

" ..:. " ,,~ ... kl" "" 1'.iVtI"~'UV.:Jf11·H'VnHI1'\.J1'U19Hn'l'.ilf1fllJWltl'\.JllJ'Ul9I~ 1m f111lJ1'UlJ'U'U 0.0005-50 ug/ml 'U

., .d .,j 1" ?I t1'U'VI 1 uae 5 'UV.:Jf111'VII9I'CHI'IJure '1f DMSO Lu'Uf1'llJfl1'IJ~lJ (control) (N=3)

'i'l1~ 19..

Concentration (J.tg/ml)

500.50.050.0050.0005

o

.c.
== 100~
(;....;;..--:u 50
t-

150

oDay 1 IIDay5
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" ~o tI "rCI.I \')" ""'jm.m~'lJtl'lf11·H'WlJ1l1U1Ul9fee'j1f1HlJfl1tJ'W1lJU~::: tm'l1tllJ 1'l11lJl'IJlJ'IJ'W0.0005-50 ug/ml
'I ",.d ~ 'I !II ~l'
tU1'W'VI1 une 5 'lJtl'lf11'j'VIfl'fftl'UllJtl t'lfDMSO l1JUf1'llJfll'UfJlJ (control) (N=3)

ltJ~ 21

Concentration (~lg/ml)

5050.50.050.0050.0005

150

z-;: 100:E
(;.s:
=... 50U
~

0

o Day 1 III Day S

dl ct" <Q tI 91 ~ CI.I lJ} jJ
111f1f11'Hl'f1fJ1q'VIlins ~~ 'Wf1TH11-:1ty'lJtl~!G1HH'11f1HlNl1t1U llJ U ~ ~ !ns '11eu

II 1 • JJ' ~

'W'IJ':il'\.h~u~::ifl~m)llVirr:mJl.ulJ.uU 50 ~g/rnl '1uluVi 5 (day 5) 'lJtl.:Jm1'V1~"'tl'mriTwuVi~q'VI~m::~'W

f11:mllty'lJtl.:J!9fm111f1HlJ 'h.J'lJ0l::~1U~ 1 (day 1) 'lJtl.:Jf111'V1fletl.:Ji,jijq'VI~m~~Uf11111l~ty'IJtl.:J19fe-ft11f1

'.. ';!II <l. ~ "~<l.!II!II ~ "" "1 !II w _I.dHlJU~lJU'W1 !UlJ!'WlJ'UU'Utl.:JmlJlOll9f"''''Jlf1HlJ!lJtll'WlJfll1lJl'IJlJ'lJU'lJtl.:JU l11U~~ tm'l1tllJ ~H~1J'VI21

I ~ ".c:::. rI "d~ <r cv d'ffl'Wf111'V1~Utl'Uq'VIlim~~u f11111l'jty'Utl.:Jl9f",,,,'j"lf1HlJfllt1'W!tl !9flJf1f)lf1'U

J1~u~~ifl~'I1tllJ 'Wlr:il J1lTu~~i1'l~'I1tllJ1UUltll9flJ ~fll1111'li'lJ'Ii'U 0,01-100 ug/ml (1l1f1trfl'j"~1i''U) ij

e! "q " .d 1" ~ .J ~ Q "" ~ IV 1I1"q'VIlim ~~Uf1U 11l'jty'IJtl'l19f'" '" 11 n HlJUm:lJ UU1 'WlJl'WlJ'lJlJ111tl1'WlJfll1lJl'IJ lJ'lJU'lJtl.:JUllJU ~~ tfl 'j'l1tllJ

'I .d 1: '" "1 !II 'I ""1 1 !II !II "" '" ~ "" "'I ",.dttJ'lJ0l~'Vl'W1lJU~~ tm'l1tllJ tUU tl 9flJ'VIn1'l11lJl'IJ1l'IJ'WlJHM'UtI.:Jf11111lHU'lJtl'l19f",m1nHlJ!U1U'VI 5 'lJtl.:J
• u

"" 1" CI.I t ~ d'~ .M .cS ~ "" ~ CI.I 1.1) Yf11'j'VIfletl'l uneuu U1 'Wurns tI'UtI'If11'j 111'j ty'Utl.:J19f'"e l'WlJ'UWlJtl1'WlJfl11lJ! 'UlJ'UU 'lJtl.:J'W111'W~ ~ tm '11nu

lUUltll9flJ i.:J'jtl~ 22.,
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I J.".Q 0' ,.,.::1 cvd
~,)14fl1 '.i'VllPltYO'IJq'Vllim ~~ 14m '.i1~s t'l!'IJV'I19f"" '.i1flHlllPl,)fJ1410 19f1lflfllfl'IJ

~ Q,I I ~ Q.I 4 " " \rJ Id "Q "1411114111'.i~'Vl1'Vl'IJ11U111U111'I~'Vl11uu 10 19f1l'Vlflfll111 1'1111'1114 l11lJH"m~IPl14fl1';jt~HtJ'lJV\ll9f""';jlflHlJ
• • u

1!~iiH"'Ufll'.iri'IJ5'1fll';j1~~ty'IJV'It9fmh1flHll l14l14~ 5 (day 5) 'IJO'lfll'.i'VlIPl"V'Ii'l~,j~ 24

..::2 «i" q ~ ,,~ w
~lflfllH'I'fl1:l1q'V11ifl';j~~14 ms 1~'.it'l!'IJO'lt9f"" '.ilfl HllWHJ14l1114111'.i~'Vll

'Vl'IJ11JllYU 111';j~'Vl1~fll1111.ull.u14 50 ug/ml iiH"m~~14l9fmhlflHlJJ'Ilu-ru~ 1 (day 1) tm~-ru~ 5

~ '1" """ 0' .!l ""(day 5) 'IJfl'lfll'.i'V1IPl"O\llm~1l1114l114llfl1'.im~~14fll';jl~'.it'l!'IJV\ll9f"m1flHll"IPl"'1tllO"lPlfll111 1'1111'11U"'I

i\l';j,j~ 23..

~~HJ"~ '11e e m 'I 1~ lJ ~ 114 ') 1419f" "''I 1 fHlll ~ ') fJ\11 fll9f 11nru ;hnlllY 14IPl~ , fI~11VlJ

fll11J1.ulJ.u14 0.001-100 ug/ml (~lfl\1'IPl'I~hi''IJ) lu-r14~ 111"~ 5 'IJV\lfll'I'V1IPl~O'IJ1rlol9¥\110

19f1l1,j~11ih..Ifl~lJfll'IJflll (control) (N=3). .
"3) ~·.m'IJO'l'\.hlY14111';j~'Vn

Concentration (ug/ml)

10.01 100100.10.001

oDay 1 IIDay S

30

'.itl~ 22..

150

;.;.-,-:= 100:.0~.~-4:
50I.)

~0

0



" ~ 0 tI ".c:S~ cr Q.I d ~ (II 1 " "1 fl fl~ ~'Ufl.:Jf111l 'Viu ~1'U'1'UlC)f~~ 11fl ~lJ ~ '1uu l tl lC)flJnrunu 'UllJ'U '\1')~'Vi lfl11lJl 'UlJ'U\.J

0.001-100 ug/ml ('illfl\Jm~li'tJ) i'U1'U~ 1 U~~ 5 'Ufl~m,)'Yl~'fftlU lrlfl '<Nil lfll9flJl,j~11~'U
f1~lJfl1UTJlJ (control) (N=3)

Concentration (Jlglml)

1001010.10.010.001

o Day 1 IIIDay5

v ~o ~ "li'cv'_ "" 9·H)tJ~~'Ufl~m·H'VilHlT\.r:n.J1C)f~~11fl~lJ~1(J'UllJ'U l'\11~'Vil 'fI11lJl'UlJ'U'U0_0005-50 ug/ml ru
., d '" 'l" ~I I1'U'Yl1 U~~ 5 'Ufl~m1'Yl~'ffflU llJfll'1f DMSO lll'Ufl'llJ'fI1UTJlJ (control) (N=3)

Concentr atiou (~lgJml)

0.5 500.050.0050.0005

o Day 1 IIIDayS

31

150

>.-.....=-= 100..0c:.5=-'"Z
U 50
:::R0

0

150

,C..- 100-..0
c:.t:
==4io

50U
,0
0...··

0

nl~23..



Concentration (~Ig/mI)

" 4 0 " 'j}:: OJ • " "s fll'J(l~'IJ 6'1 rns IVllJ 'ill'U l'Ultti(l ns lf1H lJ~ ll'J'U 1:JJ'UU~'j ~ L1'11'U ~ ll:JJ I'lJlJ'IJ'U 0.0005-50 ug/ml
'I""" . .!l'lV ~f Il'U'J'U'Vll U(l~ 5 'lJfl\lm'j'Vl~Ufl'U IlJfll'lf DMSO LlJ'Uf1(llJ~'J1J~lJ (control) (N=3)• •

5050.50.050.0050.0005

D Day 1 IIIDay5

ltf~ 25

150

r-
:3 100~~.>.............

50U
~

0

!tti(l~'l'Ui'U~ 5 'lJfl.:jm'j'Vl~(lfl-& !m~ljmrll,rlJ(l~".:j!rlfl(l~ml:JJt,rlJ,r'U'lJfl.:Jlhl1'Uff~'j~!m,j ~.:)~,j~25

ril'Um:;'Vl~Ufl'Ut]'Vlim~~'U mn liI1q)'lJfl.:J!tti(l ~ 'jlf1HlJlP1'll'JU 1fll tti:JJnmn'U

4 & v Q; 0' ,,~ Q,I ,

'11 f1f)1'jfff1'hllt]'Vl1i rrs ~~ 'Urn 'j l '1'j q)'IJ fl~ ICJI(l" 'j lf1 ~:JJWJ l'J'U1:JJ'Uff~'j~lll1 'U
I Y V ~ OJ t v 31 eS ~ '%tq I~ e:! v " ~

VI'Ull rrrun 'IJ:JJ'IJ'U'IJfl.:j'U1:JJ'Uff~ 'j eu '11'UlJf1~ ll:JJl 'IJ:JJ'IJ'U'1'Urns fff1'hllm.:j 'U l:JJ:JJt] 'Vl1im~~ 'UlCJI"":; lf1 H:JJ'Vl~
I I I "",

'l'Ui'UYi 1 (day 1) Im~i'UYi 5 (day 5) 'lJfl.:jm'j'Vl~"fl~ U,,~Yi~ll:JJ!,rlJ,r'U 0.5-50 llg/m1ljt]'Vln'l'Um'ltJ'UrJ.:l

v
4) 'l1111'Uff~'l~U'l1,j
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~tlfJ~:;'lJtl-lms l~lJ~ltJ ltJl9f~~'jlf) HlJ~lfJi11 e19f1Jnf)!~uJ l:UtJff::'j~ U11tl fll1lJl'Ii'mj'tJ

0.001-100 ug/ml ('illf)t1~';j~li'U) ltJ1'tJ~ 1 U~~ 5 'lJt)~fllnl~fftlU Irltl'i'ultll9flJltJ~ll~tJ

f)~lJmUfJlJ (control) (N=3)

ODayl (Ii] Day5

ISO

;0-. •....
:5 100
,.Q~...;;.--... 50U
~0

0

0.001 0.01 0.1 1 10 100

Concentration (J.lldml)
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" ,
" I a oCto c!:t •
tl'lJ tflfl!'lffl'lf'UlIV'UC'j !'b''U E. coli, Siaureus, Campylobacter jejuni, Listeria monocytogenes 1m:: Bacillus

ti I A'.tv scereus Vl'l 'U in vitro lm::ml11'.i19l1,:jC'j (Fisher et al., 2006) uane inu ~?1fl1'jVlflfff)'UqVllitfll'U1"lff)~?1

·;'Y'I~Utflfl~l'1'U~..'lJl'lT'Ul1 ~m::1l1 tJfi'lf1ri11 f)1'O!n1l1~ '0lf1l1?11 tJiJ '0~ tJ 1eM'Ufl111J'U1 nn tH?1:::~'It1'l.h::f1 ~'U•

_1 .. "" ~ ... 'i l.l v ..... :'1
1J'.i::ffVllifll'Y'l'Uf)..'l'Ul1J'U 1'H'.i::'Y'Iltflf.)1'b'flS aureus 1fl1f.J1li well diffusion 11J'U0.53% v/v (Nedorostova et

aI., 2009) ff1Ui'Uf11'.ifff1m'Uf)'I Fisher H?1::flW:: ~'I~ltJ,:jl'UqVlt1'Ufl1'.iv'U5,:jl~ij'Ufl'lJllJ'Um1Jf)'U JllJ'U

.:, liJ.l.<9 I 11)" • ~ <v .<9 I ~ <v 11)":'1
Vl111J9!"1JH1'U IlItJlf1011'UllJ'U'Hfl1J'j::mv (Fisher et al., 2008) '01f1H?1f11'.ifff1£Jl'Y'1'U11'Ul1J'Utfl:: Ifl'j 11J'U

Jl'lT'U ~iiU5::ffVl ~ fll'Y'lff ..'l~~11 i'Ums V'UJ,:jl~V.J,:j 2 'lfU 11 ~,:j HCli,:jf1cil1ffVlIflrl'f),:jtl'U 'JltJ'Il'U'UV'I., .
~ \J}"~ cti Q.I t ~ Q ~ Q,I ~." .c:w=sHammer um:flW:: C)$..'lIIfl!1f1£Jlq'Vln 'Uf)1'.iV'UtJ,:jl'lffl~?1'lf'Y'l'UV'I'UllJ'U'Hf)m::1'HtJ'lf'U1I19l1,:jC'j tfl1tJ1li agar

.l " .""dilution ~UL''IH) S. aureus Til MIe 'Uf)'I111lJ'U'Ht)lJ'.i::mtJ"lftJlIfl'UC'j l~uri 111'lT'UfflJ 111'lT'U!?1lJ~'U U~:::

t'QI.c:), • f '~QI," ~QI , ~QI d'Ul1J'U'U'I fl~'j::l111'1 1-2% v/v ff1'U'UllJUtfl::; fl'.i'H~1J 'UllJ'Uff::5::Ul1'U 1!~::'Ul1J'U 1'H'.i::'Y'Il!tJ'U 0.5-2%

i d:: QI It) SId I ~I t:X QI Q ~

v/v 'U'tIW::VllJ11J'Utfl:: IflllJfl1 MIC l1J'U 0.06% v/v (Hammer et aI., 1999) unnmnu tJ'IlJ'jltJ'Il'UfI'I

.l I ~w .:, liJ. 1 ..k?1 """''l.<9 ," .l "i ~ <vL"lffl1Jlf1f111'Ul1J'U'Vl1 11J 9!",:jVl'011J'UH'01Jl 'Olf1flW tl'1J'Utfl 'Uf)1'.i9!"1JHl'U L9!"ClCl11J1JL'UHJ'Ufl,:j1"lff)111V'Ul1J'U•

"" "ff1'U m'.i'Vlllm)'U'Ufl,:jl1l'l1 su 'j::m tJ 'Vl'U11111'lT'Ul1fllJ'.i::1'I1 tJii 'lh:: ~Vl ~ fll'Y'l'lu m 'j U'UU'I

'I Q.I t ~ d': teLI'.Q tV ~I .ct d', d Go'

1'Uf11'ltl'UtI,:jl'lf8'.il Candida sp. (Ogbolu et al., 2007) 9!",:jl'lffl'J1f1"l1J1I,:jom11J?1f1£JW::l1J'Uf.Jtl'tfll'l1'U1I9ltl1f1'U

L~8 M furfur u~ M. furfur 1~'UL~fl51~tJWfflJ'U1i'lffl'Ul'U'lT'UU?1::'V'j'U'U1nW~1'HtT,:j~ii''U'lT'UtTwJf'U

'l'U11,rll1tT,:j'U1nWl1~~ l1?1::l1tT'Iff'.i£J:: (Ranganathan et aI., 2001) m'H~w ..mi,rJl'lT'Ufi'~f1ri11',j

tYllJl'i(lJ'U5'11~8'.il'l1tJlI~L~ 'U80'01f1~,Jl'lT'Uvt1hlv~ii"b'U'lhvi'Um'.il'01ty'\H)'Il~8 Mi furfur 1ri81Viv'U
~ ~ ~'J l.ct ~ Got t

i'Um11151'Y'11::1mJ'Il'l18VlllJ1J'UllJmH"lJij~ (Vijayakumar et al., 2006)

; " II ,

qVl~i'Um'lv1JET~L:jffl S aureus Li4fl,:j'OlOihBlJ1Wtl'1'J lvJl19l1flff ltfl51'O'UtT~f1':hvi1v11?1::mtl rnethanol uttz

hexane (Chukeatirote et al., 2009) fl~l~l'J~tfll1J V~1,j'V'j'U'JltJ~1'Um'jl~tI'U8,:jtl'1'Jtl't111~1L'Ht\tNL!?1::tl'1'i

" .l """ ,
fft1lflml1Lfl~fl'Ul1 i 'UOnV'Ufl,:jl'lf8 M. furfur ff1'Uf11'JVllltl'8'UqVl~~1'UL~fl~?1~h'l'Ufl,:j111'lT'U1111 U ~fl
"" II' ; II v "
111'lT'Uil'1i'11111'lT'UlJ::'Y'I~11 U?1::111'lTWIl Vifl11lJl'1i'1J'Ii''U 500 mgiml 'Y'I'U111,jiiqVl~i'Uf11'.ifl'UV,:jl:jfen1~

"fi,:mri11'~ (Verdrengh et al., 2004) 'Uflmnf1U tl'l'H"t1110111Lfl~fl'Ul1'01f1vi1v11?1::mf.J ethyl acetate ii

, "
""'II '" '"1. fll";jl1~LYij1J~l11imUl'lfij~a'ti'Y'l

&" ~ cS Q.I ~ ~ Q.I.r!t.J
'01f1H'0n 1'j Vlll neu q Vlli 1I1'UL'lIij ~ Cl'lI'V'j'Ufl,:jenIfltl1 L11'" f),:jLL"':: ~1'J tl'f111n 111 Lfl'j f)'UlTV1

"fl11lJL'Ii'lJ'Ii''U 50 mg/ml ~1f.JTh agar disc diffusion 'V'j'lJ11tY15tYt111~,:jtYfl~'lfU1l1,jihh::~Vl~fI1'V'ji'Um'l

U'U5,:jL~f) S. aureus U?1:: M furfur ~,:jffflllfl"fl,:jt1'Uf115flmn~'V'j'lrhlBlJ1W genistein 'Uf),:jtl'15fft1l1t1
tJ " ,'I " ,..

m~f),:jffllJ15t:1fl'Ufl,:jL~fl S aureus '~L~'UL1m 10 ';11lJ,:j u?1::Vinm 24 ';1 llJ,:j ',jtl'11J15t:1fl'Ufl'H~fl

34



d,.q,,, , 4 .d 1 .etCLI

0.39 rom 9l'~lJm'UflUfl11fl1)fffl'hll'U~'I Han UC'I::;flW:::'YlViiJ11minoxidil (1 JlM) lJnmlf)1H~fltll1'U~~

!II ,

m'H11111fJ'I~~lJ)lflHlJViH'fflJ minoxidil (10 JlM) ijfldllJfJl1'U~'1~~lJl1flHlJU):;lJ1W l.575 ± 0.085 rom
~ 0 ~ G) ~ tid Q,I Q d QI "d f Q,I

llJV'VI1fl11mfJ'l~'Ufll'Hl) l'flfJ~lC]f'fl~Lll'U':i::;fJ::;l1m4 1'U ~ifl11l'Un~)1fl1HnflfJl11ll'flfJ'U~'l~nmlflHlJ1'UC'I::;

OQ,l~ jI Q,I 4dG.l..dQl
'flllJm'fliJ 9l''IflUlfJfliJf)11'Yl'fl'flfl'l'Ufl'l Philpott Lm::;~w::; 9l''llJflmlf)1l'1Vf1fJl1'1lfl'l~fllJl1flHlJm~fJ1'UC'I::;

"{,, I 'J)d

0.3 rom (Philpott et al., 1990) 1m::;1l1flf)11'V1'fl'ff~1Jtj'VI1im::;~'Uf)1HnflfJ11'1lV'I~nlJ)lflHlJ'fl1fJ'U 1~ 19l'lJ
!II !II

111~lVi1J11~m tms 'Iflfltll1'U fl'l~mJ11fl HlJ1'IfH'fli~1L~f1~1'l1l1flfl1) 111fJ'I~V lJ ':i1flHlJl'U m 111) 111fJ'IL9l''fl~
, ,,, .

l1fl~ nii~111Jt111'1lfl'lIPiVlJ11f1HlJ''Ul'Un 4 'U~'Ifll)111t1'1~fllJl1flHlJ11J'U 1.304 ± 0.106 mm l'U'Ilw::;Vi

.d 1..:!:1 q".c!f f d ei Q,I ~.d QI J, ~I w
l1flHlJ'Vl1'H1J1::;'fflJ umnnernn L'lfflfl~fllJl1nHlJ'VIlJfl~11flll 1~m~fJ1'U~::; 0.3 mm 9l''lLlJ'U~mlf)1':i

'lflflfJl1'I.Jfl~'Ufl'lrtY'UHlJ~fl~1J'U~h'l:l::; (Tang et a1., 2008) 1l1flH'flfll':iti'flLilflfllPifllJ':ilf1HlJViiJ'1l IPifllJ11fl

HlJ~ln1Jl'Ul::;fJ::;nmnfl'U 24 ,711lJ'I fl1t111"''Iflll~'flUtlfl;ff'Ul1U'lffl'1:1::;flflfl~lfl'h'lfllfJ ii~mlfllHflfl

fJl1m~V'Il'e)'I~~lJl1flHlJl'U1Viff'lflmm::;lViff'HiM'Ihh1~fl~l'1n'U fifl 0.32 ± 0.12 mm U~::; 0.34 ± 0.18 mm

•... '"2.1 fll'mHre\Jqntif1':j::;liJU~el.J'lflW1.J

1l1flfl1)ftfl'l:lltj'VI ff)) ::;~'Uf)11 'lfln'Ufl~~~lJ l1flHlJ 1 'flUfll lUfJmifllJl1flHlJlJl

1~M''Um111)1~v~lPifllJl1flHlJ 11J'Unm 4 l'U vilflll1'flfl11lJfJl1'Ufl~~fllJl1flHlJ1l1fll1mfJ~~lJ1U'l hair

bulb Vi1J':hIPi~lJl1flHlJ~ 1,*~5~) rn 1) 'l~flfJl1m ~fJU'flfl~1'ln'U'flllJl::;fJ::;n'fll~LniJIV11fldl'l 1V11~dl'l~eu

~ I i c.e:t .d.q..I ~ ~I .c:t 1 I Q,IDrulis-Kawa U~::;flW::; 9l'~Vi1J11 ~ hn9l'lJ'Il~'ltll11{)'lf1::;'YllJlJl::;~'fl1J'Hlfl1lJ'Unm'l ll::;lJm MIe rmnu
.a t ~~ Q dlf'J <)" .. IQd .dd_1 .::I I fJ}'

111~lJ1flml Vl11{)'lf1'U::;i'U211fl'ffl::; L'U'UW::;'V1L"l11 L9l'lJ'U~~tlllJ!J'lf1::;'YllJlJl::;~iJ1fllJm MIC uearm
!II ,

fJl11ij;1'U::;1'Ull1fl'ffl::; (Drulis-Kawa et al., 2006) 'Uflml1flU5~ViiJ11 'U'Ul'flfl~fl1~'Ufl~m'fli'UlT'UViii
d ..t d ~ 'j) ~.c:l f \'} IV Q

'U'Wl'flmnlJ)::;lJ1W 120 run 1l::;lJtj'Vl1i'fll'U1'lf~~'fl'lfVilJ1flmlflHI L'UlJ'U~'ffl::;(Yang et a1., 2009)

(Leimann et al., 2009)
~-=l Q.l1 ~fV I "" ~QI .d

U~::;llJfl1'VW1Jn1JfI1 MIC 'Ufl\l'UllJ'U'HfllJ)::;m tlVi1J11WlllJL'UlJ'U'U.'Ilfl'l'UllJ'U l1flm::;1'H tI'Vl

'l,*L'Uf)1)fYml1~mlJ1WlJ1nn11 1.6 l'Vh'U~~fil MIC 1ifltllh::;lJ1W ~.:nf'Utj'VltL'Uf)111'1'1'Ul~~~~;Vi~

'" ~ "'1 1 ~., "I v t ~I - I '" '" 1 1 I "'., CI1n'fl'U'U'Ufl'l'U ~ 9l'lJ'UllJ'U~::; Lm'U'Um1l1lJ'UH'fllJl1l1nlJl::;~1J'UH1'U fl 9l'lJ 1'lf'U1~W1n1Jf)11ffn'l:l1'Ufl~

!II

t11lT'U11~m::;!l1m1~fl~1\ln'U (Hussain et al., 2008)

'U~fl1l1fl~ flllfYfl'hl ltj'VIfI'1'1'U1~~~~;Vi'U~~i11 e 19l'lJn mniJJ llJ'U11 ~lJl::; 1'HV~11lJ

"" I dd d :: QI lit"" t.c:S 91 X .eJ 1tJy~ GJ1'UlJ'U'U10 mg/ml ViiJ11lJ1VifN'U 1~ 19l'lJ'WllJ'U~::; Lm1'Yl1'U'U'VI'ffllJ11(lm'UL'l1~~'fl'lfViL'fl'Vl'll'U Siaureus
.d v 'lI ~., i 'lI ~ 'I'll 'I 'lI'" ., Iuae Mt furfur 'Vl~11lJ1'UlJ'U'U'U~'I'UllJ'U~::; fll 2.50 mg/ml9l'\l L'HH'flLn~l~V~niJm MIC 'U~~ lemongrass

, JI ,., t

oil 'it'! crosslinked PYA microcapsules Vi~fil MIC 'Ufl'l1l1lT'U~::;ifl~~'e)1~~ s'aureus Vi2.79 mg/ml
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Q.I "iI , ,,,doC:\.f t
IPlHf)'Ufl11lJI'UlJ'U'U (Han et al., 2004) UI')\)1f)fI1'j'V1\Pl"fltl~'Vl'U11m'J'f)'j~~'U'Vl1fl1Pl'U'UU1f1minoxidil 'U'W

'1iijfl11lJU\Plf)~1~fltl1.:jij,rmhfl\Y'V11~ffU~~ p-value < 0.5 lrltltl1t1'Ut1'Ui1y\'1"fl~m{l'Utl~ minoxidil ~.:jm\)

l11'UH"fllJ1\)lf)5m1m'J'Iu5ty'Utl.:ll"lf"fl~'j1f)HlJ '1'U{)1tf1'J'I~tm"lf"fl~'J'1f)f-.llJ MEM ~.:I'Vl'U11 li5m11"1f"fl~

" .. v ... vv d Cd... v"
m~~'UI"If"fl"fl'j1f)HlJ\Pl1tJminoxidil fl11lJl'UlJ'U'U 0.1, 11m::: 10 I-LM 'V1'Vl'U11lJtlm1f)1'im:::~'UI"lf"fl"fl'i1f)HlJ

fl tl1~li,r mlli \y'Vll~ ffU ~ 1I"fl:::'Vl'U11q'V1tf) 'j~ ~ 'Um 'J'IU1ty'Utl.:jI"If"fl~'i 'in HlJL11'Ufl11lJ fflJ vi'UlilI'U'UU11'i rf'W

...Q 9J _ tI 91

U1n01 'J'fff)fl1 f) l'j f) 'J'::: I')'Uf) 1'J'1\)'au 'Ufl.:j1"If"fl"fl'J'1f)HlJ\Pl1tIffl'j"fl ~"fl1tI minoxidil
• u

"" , " '1' "" QQ.I ,,~ ..c:Cfl11lJl'UlJ'U'U 0.1, 11m: 10 I-LM 'Vl'U11L"If"fl"fl'J'lf)HlJ'UUI')"fl:::fl11lJl'UlJ'U'WlJfll')'j1f11'J'm~~'Uf)1'jI\)'J'ty'Vl

UI')f)~l.:jn'U llPltl'1'UfI1'J''V1\Plfftl'U1'U~1 'Vl'U11ih~tI~fl11lJI~lJ~'U~ 10 ).J.M ~ff1lJ1'J(lm:::~'Ufl1'JI\)1ty

tI do tldo .<!!t ..d G.I .::i 0 "
l"lf"fl"fl'J'lf1HlJMEM lJU1'U1'Ul"lf"fl"fllJ'il1'U1'UfI~Ll1"flm'Vl(J-380% U1f11'Umfl (day 0) "lf~\)l'U1'UL"lf"fl"fl'J'1f1HlJ

,.. JI I II I

'l'Umlt1'J'I~V~L"lf"fl~";-3fffl.:j'MtJlPlijfl11lJUI')f)~1~mh.:jij,rfJti1ity'V11.:j'ffU~Yi p-value < 0.5 i.:jU~1'UYi 3 'UV.:j
.." .. ".% ..mmaenu (day 3) 'l'UfI1'J''Vl1Plfftl'Ufl1'J'H)'jty'Utl~I"lf"fl"fl'J'lf) HlJ11Pl(J'1'lftl1tfl'J' mtl.:jl"lf"fl"fl'J'1f1r-llJ MEM 'Ufl~

~I ... ..9, ~I 'l '"Yoo Im~flru::: LlJ'U'i~tI~I1"fl1 5 1'U (Yoo et al., 2007) "lf~'U1\)~IlJ'UI'Vl'J'1~ 'U serum lJ growth factor 1J1.:j

~" Cl ,2.2 f111'Y1Y1tJ61.Jq'YI!im:::~'Ufll11\l1~'U6-31c1HnnlflN1J

\)lf101'J' ffmnq'Vltm:::~'Um'J' I\)1 ty'Ufl~ 1"lf"fl~'J'1f)HlJ'1'U{)1lt1'iL~fl.:j L"lf"fl~'J'1f1

HlJ cMEM nnVl.Jl'nfl'Ut1l.J MEM 'Vl'U':i1mltl'J'L~tJ~L"lf"fl~..f~ 2 'MtJlPlihi'1'U1'UL"lf"fl~'J'lm·mhhLl')fI~1.:jt1'W

'1 ... d '1 .d. .. '1 ",... ~
'W1'W'Vl1 'Ufl.:jf)1'J''VllPlfffl'U(day 1) 'U'Uru:::'Vl\)l'U1'Ul"lf"fl"fl'i1f)HlJ 'Umlt1'i cMEM lJ\)l'U1'U1"lf"fl"fllJ1f)'U'W

200% \)lf11'UU'J'f) (day 0) fltl1.:jii,rtJ"hity'VlNffU~~ p-value <0.5 Im:::~1'U1'U1"lf"fl~'J'1f)r-llJ'l'Umlt1'il~fl~

I ~I 0 QI ct
fI11lJfJ11'Ufl~l')fllJ'j1f1HlJ IlJ'U 2.050±0.260 mm, 1.475±O.357 mm U"fl:::1.875±0.125 mm 1')1lJ"fl1IPl'UlJ01'J'

~flfl'Ufl~~fllJ'j1f1HlJUl')fI~1~\)lf1f1~lJfl1'UfJlJ (i11fll"lflJlilri1) mh~ii'!!mhity~ p-value < 0.5 flml'Uillv

1"lflJt1mn'Utl1l1''Wllt 'J'::'Vl1

~ ,.,,, ~~"l til'd I iI I ~
'Vlfl11lJl'UlJ'U'U'Ufl~'Wlfll"lflJ 0.1 %v/v lJlJf,ml')flf)1'J'f)'j:::~'U01'J'~flflfl11'Ufl~lPlfllJ'J'1f1HlJ Im:::llJfl"fllPlfl11lJ
V VI' ~Q.I ~ A c1 "y -6 d

l'UlJ'U'U'Ufl~ff1'i'Vl~fffl'U'Vl'U11I')fllJ'i1f1r-llJlJfll')'J'101Hflfl(J111'VllJ'U'UU"fl::: 'Vlfl11lJl'UlJ'U'U10 % v/v 'Ufl~'W
I .d. G.I d ~ QI ~ G.I \I)" ~ Q.I \Ii" v Q.I t d

lfll"lflJ 'Vl'U11'Ulfll"lflJflmfl'U'U1lJ'UtffllJ'i~IlW 'WllJ'Ul')~ 1m 'U1lJ'Ul'):::1mtffllJ Im:::'UlJ'U'ff:::'i~Ult'W u

U"fl~flru::: ihj'IPl'J1f)1Hflfl(J11'Ufl~~fllJ'j1HlJm~fl1'W"fl~ 0.25 nun (Kwon et al., 2007)

\)1f1H"flf)1'J~flfl1f)1'J'm~~'U O1HflflV11'Ufl~~ fllJ'J1f1f-.1lJ~iii11~ l"lflJ nfllfhJ

J1l1''U,\H)lJ'J~l'\1fl 4 'MtJlPl~~tl1l1''UIPl:::lf11J1l1''W1')~1f11tffllJ tl1l1''Ultf'J'~'Vl1Im~tl1l1''Wff~'J:::uml 'Vl'Ul1

<!
'UtNf)1'J'ffflfl1'Ufl.:J Kwon~mJ'J1r-llJm~fl1'W"fl::: 0.41 mm (Han et al., 2004) ch.l'Uru~~ minoxidil (1 ).J.M)
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..

..

I d fJ) c:r. rI cv ,: d") ~ Q,I tI} "d ""ff~1::U'H'W 'il~1Jfll'jm::I9J'Wf11'jl'iJ1tlJ'lJU.:jlCJl''''~11flHlJ ~.:j'W 'WltllCJl'lJ'WllJ'W~:: Lf'l1'V1Tll1lJl'IJlJ'IJ'W 0.1-10

ug/ml Jl,j'UV1:: if'l~'HU1Ju~::\h,j'lJ'ff::1::U'H'l1~f'l111J1.u1J.ij'lJ 0.01-100 ug/ml i'W1lJ~ 1 'UU.:Jf111'Yl~ffU'U

i 'W'Uru::~f111'V1~fftl'U 5 1'W 'Y'l'U':hii1l1'W1'W1CJl'~"11flHlJ i 'Wf11'j'VI~'fftl'U~~~.:j ~'lUl'illfi~'illflmllJlll'W~ll

'lJU.:j'ffl1'Yl~ffU'U~1111.,jl1CJl'~",1vrt 'Wm1Jlru~1J1flfl';h i lJfll'j'VI~'fftl'U 1 1'W

'1 ,., c:r. " 'J) ~ QI oQ

l'Wm ':i'Yl~fftl'Uf11'jm::19J 'Wms l'il'j tlJ'Utl.:J1CJl'~t\s1nH1J~ 1t1'WllJ'W 'HUlJ 'j::1'HtJ'lf'W~

~H"l 'Y'l'U';h '1'W'VJflf'l11lJl.,j 1J.u'W'lJU.:lms 'VI~ffU'U '~iiq'Yl tm::~'W ms 1'il'1tlJ'IJ tl.:JlCJl'~"'j lfl HlJ~i~1'il 'W
I d " "" "i 'W'Urudi u1UI CJl'1JnfHfl'U ffl'j ffn ~ 111,j''W 'HUlJ 1:: 1'HtJ 111,j'lJ ~::, f'l~ 111,j''W~::' f'l~ 'HUlJ U~:: 111,j'U

v v "''' "" 01 i .d "" "''I' 'I' .dml1Jl'IJ1J'U'W 0.005-50 ~g/mllJH"'m::I9J'Wfll11'il1tlJ'lJtl'l1CJl'~mlflHlJ 'W'Uru::'YlTll1lJl'IJ1J'IJ'W'lJU.:J'WltllCJl'1J'VI

100 ug/ml ~.:lijm1Jlru!'VifJ'Ul'Vhn'Uffl'jffn~t11'H~tl.:l~f'l11lJl.u1J'lj'W1::w:h.:j 50-500 ug/ml iiq'Yltm::~'W

m'jl'il'1tlJ'lJtN1CJl'~"11flHlJfl(h.:jiiutJthfitlJ'Yl1.:J'ffU~~ p-value < 0.5 vf.:jfll1'Yl~fftl'U i'W1'W~ 11m:: 5

~t 0' I~ ""~ 0 tI d Qlcvtl GlGI

'Y'lll~ flL9H'1m lfl HlJ1Jlflfll1'YlTll1lJl'UlJ'lJlJ IPll 11~~ 'illlJ TW1CJl'''''" ':ilfl HlJlJTll1lJ 'fflJ'Y'llJ1iU'U'UHflHlJ nurrnn

l.umj'W 'IJtl'l'ffl':i'Yl~ eeu ~h'W fll)'Yl~ 'fftl'U'ffl':i'ffn~ fll1l1f'l~ tl'IJ11~'lij'ff1':i alfltlJltl'W 'ffl'j, vJ 1~1tl'ff 1~) 1'il'W

f~ 91" cl dQI 0'1 do Q,I A ,% ""d
'Y'l'U11'Ylf'l11lJl'IJlJ'IJ'W \1' 'l 'il~ lJ Tll1lJl1J 'W'Y'lll~ flLCJl'~~l'lflJl~ mnu 17,.restradiol 'Wtlfl 'illfllJ f'l11lJl'U1J'U'W 'VI

"c:r. rI QI..-!t i Q,I d cl v 91
m~~'Wfll':i 1'i)':iUl'IJtl.:J1CJl'~"'':ilflHlJ'lJtl.:J 'ffl 'jfffl~fll1l1Tl'H)'Ull lJ fll':i'VI~ nnu 'Utl.:lTW'Yl 1 'il~lJmllJl'UlJ'U'W

• u

'ff.:Jfl';hfll':i'VI~'fftl111'W11 5 rlTWfll'j'Yl~'fftl'U'lJtl.:lij 1tllCJl'1Jnm~'Uffl'j ffn~fll1l1f'l~U'Ull'Y'l'U'h~f'l11lJ.. . ,
l.ulJ.u'W'lJtl.:JijlU1CJl'1J 0.001 ug/ml ~.:lijm1Jlruffl':i'ffn~fll111f'l~tl'IJ11tl~'j~'1 ..dl.:J 5-50 ug/ml 'il~ijq'VIn

m~~'Wfll·mi1Ul'UU.:J1CJl'mhlflH1J 1m~ i 'Wfll'j'VI~fftl'U'Utl.:l'ffl'jffn~&)1'H ~U'l'Y'l'U';h '1'Wfll'j'Yl~ffU11 1 'l,rH~
• u

37



•

~ ~
'j::1'I1V4 'l!'ti~ i'Wl'l.hLlJlJ'ff1'j'ffn~ LIPlVfll'jl~lJU1il''Wl1fllJ'j~1'I1V Lm::uLv 19f1JUlil''Wl1VlJ'j~nwi'UVll11'j

Litl.:JL9f{)"'~ll.lii fetal bovine serum 11l'W11{)11 1'WU{)~ 5 1'Wm.d1 'ffl'j'ffnlPlml11fl1fl'U11iiq'Vl~m~~'U

fl1'jl'il1ty'UV.:J19f{)"''jln~lJ~fll1lJl~lJ~'W 500 ug/ml i'Wfl1'j'VlIPl'ffVlJ i lU U{)~fll1lJl~lJ~'U 0.005 ug/ml
.. .

Gt QI 41 L Q,I ~ di ~ "d ""L'Wfl1'j'Vl~'ffVlJ5 1'W U{)::'WLV 9flJ'ff1'j'ffn~nl11lfl'iV'UlllJq'Vl1in'j~~'W'Vlfl11lJl'UlJ'U'U 0.001 ug/ml

i 'W'Uru~~'ffT:i'ffn~d' 1m ilfl.:Ji,r ~{)fl1'j m::IPi''W1l.li'~1'il'Wldfl~~ 'ffVlJi 'W'jU'Ufl.:J'ffl'j'ffn~ u~i'W 1U'Ufl.:JULV. .. ..

1 QI I 4~.d "" -6 .Jid ""d()~{).:Jmm VIPl'jlfllHVn'Ufl.:JlPlfllJ'jln~lJl~lJ'U'W U{)~'Vlfl11lJl'UlJ'U'W10 % v/v 9f.:JllJ'WWl1lJL'UlJ'U'W'Vl

I "'1 1 1:... 11) v ""1 1 1:... 11)" "'1 'l ~... ,,,,.t g/~lJl1'U V 9flJ'W1lJUIPl~1m U V 9flJ'W1lJ'WlPl~Iml1VlJ uaeu V 19f1JU1lJ'W'ff::'j~Ul1'U lJt]'Vltim::~'Wfl1'j

.:Jvn'Ufl.:J~VlJ'jln~lJflti1.:Jiiumhrlty~ p-value < 0.5 Ldm~V1Jf1lJn~lJfl'JlJfJlJ (u1v 19f1JLUrl1) i'W'Uru~

~u1V19f1JJ1il''W111'j::~1 '1iii~{)m::~'Wf)1Hflf)'UV.:l~m..J51f)~lJ

rns ffmn qn ~m::~ 'Ums L1)1ty'Ufl.:JL9f{)"''j 1n ~lJ 'UV.:Jms 'ffnlPll yJ1IPllV'ff1m L1)'Wlm::J 1il''U11VlJ

1 11) I"," I I .,j "" "''l 'l 1: ...9flJ 0.1 %v/v IlJlJ~{)m~~'Wfl1HVnVl1V1fllJ'jln~lJ UlPlllJVfll1lJl'UlJ'U'W'UV.:J'WLVL9flJ'W1lJ'Wl1VlJ'j::1'I1V

t" " I

± 0.085 mm dJm~lJulv 19f1JUlil''Wl1VlJ'j::1'I1vi'Wm111'jl~V.:J~VlJ'j1n~lJ l'l1Jl1 ~fll1lJL~mj''U'Uv.:Julv

i oJ ~ I .dQ d , d
1.304 ± 0.106 rom 'W'Uru~'Vlm111'jl{)V.:JlPlfllJ'j1n~lJ'VlLlPllJminoxidillJfll1lJV11'UV.:JlPlfllJ'j1n~lJllJ'W 1.575

.. .~ c:." I I f .ct Q.I d Q,I

m Hl'f1mq'Vlti m~ ~'Wnn.:J fln'UV.:J~fllJ'jln~lJ ~ U11V1VlJ'j 1n ~lJ u VV1'j 1fl1'j.:JVn tll111l ()tll'1..m~

0.3 rom ldml1lJ11itl.:J'Um111'jliv.:J~VlJ'j1n~lJlll'W'j::V::l1m 4 l'U~lJl1 iifll1lJV11'UV.:J~fllJ'jlnmHll'U

" "" "S.aureus lm~ulil''WmlJfl'W 1l.liiq'Vllii urns 5lJti.:Jl~fl~{);'Vi

"I " , .. "
Ulil''Wl1fl1J'j~1'I1V'lfti~U'W~ iifi1 MIC flQi'W,fl.:J'j~1111.:J 0.625-2.5 mg/ml vnd''W ulil''W~.:J~iiq'Vlli~.VL~fl

d ,£ Q.I t t8 d t.o=:. ~ Q.f \Ii" d ~ 0.- dd.{q QI t
'j~l'IHJlJq'VltiVUtI.:JL'lffl~{)'lf~'Vl.:J~HI.:J'lf'W~1~Vm'Vi1~UllJ'W~~ ImLlJ'WullJ'Wl1V:lJ'j~1'I1V'VllJt]'VltiLurns VUtI.:J

s '" "" ,~ ~ i .dL'lfV~{)')f~tr.:J,,!~lJm MIC ~m'lfV S.aureus U{)~Mfwfur llJ'W 3.125 mg/ml U{)~ 0.078 mg/ml 'W'Uru~'Vl

JI " ~ t I ~" " "

v.'lf'i.:J~H).:J·)fU~U{)~ U1il''Wu1,,!'Vlli 'i ')iu~'l '*1'Wfll'jflfll·;J1 hHh]'Vllil 'Wmr VUti.:J1:]1fl~{):tt-~ U~ulil'm1nu

,
<:iunn 5
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., .,
lV11:;1~ltJ\Im1~n1l1m111ff~\leJeJn'UeJ\I growth factor gene expression 1~um11,*1l'lfliJfl RT-PCR n\l11UU

conventional U~~ real time u~:;~mnm111ff~\leJ~n'UeJ\lltl1~'W l~tJnni,*l'V1fliJfl Western blot analysis

lv1eJl~'WU'W1'V11\1m'J~n1l1 n~ inms eJeJnq'VIt'UeJ\lff11~1ii'Wm1'V1~ffeJU

~ ., .,
2.1 1'Wnl1~f)1l1q'VI~m~~'Wm1 \leJn'UeJ\I~eJ1l11f)~lJ'l 'Wfl1\lU fl11 'l ,*ffl1ffn~u~:;

J111'W'l5iJ~ ~ 1\1"1 'VI~ ~ ~N~f)1l1fl1U ~ n'Wlv1eJ1115ein Vi tJUtl1:; ff'VI ~ fllVl'Uf)\Ims ffn~ J111'W'lfiJ~~l\1"l 11Cl:;

uleJ 19f1l~nm~uffl1J'W"l

~ ., .
'1'Wn 11~n1l1 q 'VI~ ~ l'Wl:jff)~~;'Y'I'UeJ\Ims ffn~ t111'H~ f)\I11~~ ffl1 ffn~ n1111fll eJ'Ul1 fl11

l'VhJ1fhJ1W ms ffn~~1 ii'Wm1'V1~ nsu 1~ eJ\I~lmJhJ1ru ms ~hrity'UeJ\I ffnffn~eJ1~ihJhJ1ru Umnil1,r

"1 • oS.I.... '1 .., 't X '"11lUff~ \leJeJn flau 1~ff'VI1ifllVl 'Wm HIU tJ\ll'15eJ~~'lf'Y'l•
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