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Effect of Herbal Complex Extract Including Houttuynia cordata
Thunb on Hair Growth Promotion in C57B/6 Mice
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Abstract Present study was carried out to investigate the effect of herbal complex extract including Houttuynia

cordata Thunb on hair growth and gene expression in C57BL/6 mice. Twenty mice were divided into 4
experimental groups including normal (control), 50% herbal complex extract (S-1), 100% herbal complex
extract (S-2) and 5% minoxidil-treated group. The test materials were daily applied with 200 ul per mouse
on shaved dorsal skin for 3 weeks. The hair growth was monitored by photograph at 7, 14 and 21 days
after topical application. Then the changes of hair density and hair thickness in the hair-removed area
were evaluated by phototrichogram using folliscope. Also the expression level of growth factors related to
hair growth was measured by real time polymerase chain reaction. Application of S-2 or minoxidil-treated
group stimulated the hair growth compared to vehicle treatment. Therefore hair density of S-2 or minoxidil-
treated group application was increased about 2.5 and 3.1 fold more than in vehicle application on 21 day,
respectively. And hair weight of both S-2 and minoxidil-treated group were increased about 8.3 and 10.0
fold more than in vehicle spreading on 21 day, respectively. Futhermore the gene expression of insulin-
like growth factor (IGF)-1 and vascular endothelial growth factor (VEGF) were significantly up-regulated
in S-2 and minoxidil-spreaded group compared to vehicle-applied group. However the gene expression of
transforming growth factor (TGF)-B1 was not significantly down-regulated in S-2 and minoxidil-spreaded
group compared to vehicle-applied group. These data suggest that S-2 has potent stimulating activity on
hair growth in C57BL/6 mice and potential usefulness as ingredients of hair tonic and hair restore.
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(Gartner & Hiatt, 2007; Stenn, 2003).

R Fu) ZIA R Sl 71EAIEY] ARl 54
727} SIE 2l Hygoll A s, TRt A
EZokst ®EtE7|S 7FtHReynolds et al,, 1991). HHERS
7 ] 90%E AHA|sh= 44737 (anagen), A A|LE B
o] $1&== E&7(catagen), H7F AAXEIL 225 HT} &
FA17|(telogen) L2 il e}7](exogen) 9] 4THA| 9] HE7]
ulet A g s WS (Saitoh et al., 1970). £3], B3
7]%EQE W= o] A|SEAPE (apoptosis)©] XY= o] F2]7]0]
Sol7kaA mde] 2717k ol E5A "ckBuhl et al., 1990).

gi= dYO] w3lEAF o R QA oo, T of
A1 fRlut T AEH A, Atk AgH W ddE
7% T ot Ylloll ofsf gt RaEoe] HaA|ar 9l
TH(Peters et al, 2006; Trieb, 2002). ©x22] txA el 7]
AL A ET 2] testosterone®| Sa—reductaseo] 2|5}
dihydrotestosterone (DHT)2.2 AgE|o] Fulo] Rt €]
SAA 2R E sk Aolot. Yo7t =9 DHIZF 571=of
TGA| O] Tl gHdo] X[ AE|aL o] 2 QIS FA|7] Ko
H|&o| Z7HE|HAl ©Ho] Zlsjo] w2 A MPHTial & 4= Q)
tHAdachi & Kano, 1970).

olgfgh grFAell= vl=AIE (minoxidil) EEAC}
2 E85l= wuAHeto] E(finasteride) AA7E HAE ©
HFo FH ARAZ AFEEI ot vls=AES 19709
o Zof 1Y ARE R AR AgEdoY, #
Zhgo g tprgo| HuEHA dREA R ARGE I glrt
(Zappacosta, 1980). "|isA|H o] Bin g ylof #3t 218 714
2 oA WekelA g A QA AT DS e YU

[elNelNe]

2 rlr rloox anj

o=

= %7} 9 potassium channel opening A7} 50| HEHAIA0
Holdl= A0 & AY7EE] L Qlrt, E3t 1% vlsAl Y- vascular
endothelial growth factor (VEGF) ¥ Sr=3al1, 13t
ABAR AFEE v SaaAE 9 A 2E A6t
o] LTS FfAst T B A Al Z (follicular keratinocyte)
& 2ot mib o) AR EE M EZEY S SR
A (Hamamoto & Mori, 1989) Y& ZXol= 70 & o AX]
I Qlt}, FuAEEo| B YA HdgiE ABAE REE
ot s gEAEAR ARSI 9o H(Shapiro & Price,
1998), 5—o—redutase?] AA = &= DHT 55 W30
W gis vepdct dejx a2z ckDallob et al, 1994;
Imperato—McGinley et al , 1974).

SHARE nl=mAE ] A9 AeFTt g, AERESTL @
A5, 54, 7Hes, S8 o) Aok} 22 o kg
o] %3 ¢l (Hageman et al, 2005; Mackay & Isles,
1981), TuAHgto|=9o] 79 mHd EX TS Al
AAZ717] YAl A& oFaE-8o] % m F4dol A
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Avram, 2008).

E 1 E g ofl=(tocotrienol) 2] AF7F F1]9] A HaHiks}; 9
AREY AEHYAE TA AA HE EXsks A 02 B ils)
PO (Beoy et al, 2010), %2 HAEYT} Lactobacillus
plantarum 55 0|83 YAFEE9] Eart g ¥
oJ5h= cytokineg Z&35}o] C57BL/6 mouse?] HEAAS
Z2081= Ao g BHIsktHJoo, 2011), Kim et al (2004)
2 3} e HAIQl cytrabineof 2%t APEAQl GRAH 2
oAl ZWUE(Thuja orientalis)®] F&=2 X7} 954
cytokine@} g% FHHeIxe] 248 E3) DBA/1J mouse?)
UbRES 2208 7102 Huslith(Ha & Park, 2013), ©]
Hhol e g x|z o] o] &= P A Ei= Iz o] A
gt el 9] ey HAES] 558 o83 UuA
O Fftof] thgt Atk Halklo] AHAER FE e} §-
53 AAS] AEke] 7hsd Aoz AXFSIGITHLee & Hwang,
2009; Ryu & Shin, 2011; Ryu et al., 2013).

o)A % (Houttuynia cordata Thunb)+= A zof £3}= t}
A ofxaH v U= e R dEA Qo) oz A

AG(essential oil) (Lu et al., 2006), A€ (quercitin), 3]
& (hyperin)2] flavonoids (Meng et al , 2006), alkaloids
(Kim et al, 2001) Go| thF E4sk= 202 g4 St
o] olFE & Ao R 9 guxje] g7} 9tk
I ARl ol x, A, AR 55 el MAEdEE
58 A xsto] mtAe A= AAIAR] insulin-like
growth factor (IGF)—1, vascular endothelial growth factor
(VEGF), transforming growth factor (TGF)—p18] Had& &

shof s EkE sk sein,

e BeE 1.0 ke (
Aok g 217E 100 g, B3k, 27, Ahd, S 2 oAt



K= 217} 50 g AH)] 108o]) gl B8 471510 95—
100CoA 6 h 3% F 35948 olshzg olgsie] ofulsiel
o}, olzole XTI 5571E Akl 2 5E 0] 5%
oS AFg3tTt,

2. ARESE U ARe EX
F9 o] C57BL/6 &+ gefole g =
(Chungcheongbuk—do, Korea)ol|A] Ft¢3t3 o0, &% 23+
3, /\h:HAE 50+10%, 12h % _zr7] 7\7401.01] 1 /\lo]g}x
= AEA AFIES sklon TUTHY] 23717 & ARl
g, 2ERE Exshe TUR sekel 4 At
, & 20mHe] O] AR5 AMESESITE
H E v (Entobar, Hanlim Pharm, Co., LTD, Seoul,
Korea) 50 mg/kgs £7F ARSI npHAIZl thg o7&
o|g5te] npg-Ao 5 B9 ©S AASI L, T Lo P
oRgls Bt nAIE g AAE] fIste] A=A (Niclean,
Ildong Pharma ceutical, Co., LTD, Seoul, Korea)E u]+-0]
L3zste] 5 mingt WAIRE & A|REAS o]-gakeitt, AlRE
C57BL/6 4271 mhg-2t= w228k B2 u)io] dolgli= Alw
A& AofhaL, 24 h Qiﬂg 74 zl 5 Sz Control),
ARE-1, -2, vsAEzeR Relalol 22te) oz )
A 13] Alwe npeio] 5 -?4 of 2| 200 pl¥ =AESHS
‘3} SRS AeAldeE, At oAz 23 B
Z5 50% 3|4 H(S-1)3} 100% LA (S-2)18, FAHZEZS 1]
SAGTE 5% vl=AE SHS 337 BASHIh HE =
A it s 9Ud] Y] AtaE ARl o
WSFATHKUIACUC—-2014015—-2).
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SHATH 0%-19% (1), 20%—39% (27), 40%—59% (37),
60%—"70% (479), 80%—100% (57) (Ryu & Shin, 2011), 107
O] 7hedol| ofsiAl Hrkste] 7155t om, 7 WrkeE] A
222 Alete] 7F 2 E P2 AEl)
F3F gl Zo] 9 5| §is; wks ffel A 35t vl
T 10704 5 F-919] 2 Hol AERE Folof BEsHA &
/\1 —Jﬁ-ﬁ 7HiekE ol-gste] &gt 3 271 F91o] AT |
2 AJ3}o] Folliscope (Ver, 2.8, Lead M, Seoul, Korea)&2
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o8 WhEI, O F YHES AR &, oi 22 9] 4ufEre
Ol AR89 (phosphate buffer solution)2 7}5ko] whaf|7]
(homogenizer)S o830 F2AMS HHEQITH o] FAHS
A7) E o]g3}o] 4collA 12,000 rpm 2 20 minZt Y
Al Eejsto] 1 dFe AFe8stst #4171 (Konelab 20XT,
Thermo Fisher Scientific Inc., Finland)E ©]-83}o] alkaline
phospha tase (ALP)
= Ak

4 y—glutamyl transpeptidase (y—GT)

AAZH HEH SeigA dAHSE o|2c EXAMYEstH
A
PRIz R 4R IGF-1, VEGFS g1}
?l TGF-p1o] e A=E doti7] flste] A rh-g-(real
R iy
(Ha & Park, 2013), B4%3] OE-‘?’—E] trizol (Takara Bio.,
Shiga, Japan)2 ©]-&3}o] RNAS 3}z, iNtRONARS] RT
premix kit& A3t cDNAE ?{Vé skt $HdE cDNAE=
2XSYBR Premix Ex Taq (Takara bio., Shiga, Japan)= At
£3}o] MJ mini thermal cycler system (Biorad, Hercules,
CA, USA)o. & =435}t

AlZ+&= 95CoA 30 s7t HES & 95T oA 5 s, 60T
Al 30 ¥ 403] WRSAIZITE, ZF 321e) A A RS flsh
glyceraldehyde—3—phosphate dehydrogenase (GAPDH)2]
U e E o]8sto] HAsIITt,

A <

time polymerase chain reaction, PCR)& ©]-&3}

6. SAIXI2|

SPSS 18.0 for windows (SPSS Inc., Chicago, 1L, USA)
FAZZ NS o] &3t LA EAEH (one—way
ANOVA)S AAJstltt, 7+ 15 74 atol& A8t fisted
Duncan’s multiple range testS ©]-85}o] ARGZEA-S AA|S}
ek, 2 Ate] BE Sl et Pt (mean) EE A}
(standard error, SE}& AMEstglon, FASHAQ fod 4

o< p 052 33,

C57BL/6 227 upo-Ake Abetal QAKS} 7
A mare] A7 8 Aoz A BE 4 ok S 7
AL Q7] wfol] MrgrAolA] 7hg ] ARSI §
olt}, 63HRE BTVt FA7]| 2 Solrks §4A
o] 2 okedA 917] wiEo| o] Al7]e] AL Al
o] QJtHTobin et al., 1998).
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Control S-1

S-2 Minoxidil

2 week

Figure 1.Time-dependent changes of hair re-growth in C57BL/6 mice treated with herbal complex extract including Houttuynia
cordata Thunb for a period of 3 weeks. Control; group of saline solution treatment, S-1; group of 50% herbal complex extract
including Houttuynia cordata Thunb treatment, S-2; group of 100% herbal complex extract including Houttuynia cordata Thunb

treatment, Minoxidil; group of 5% minoxidil treatment.

At F o 4R X3 HARYFERE Y SRR
Ho] Aeh QP eI 0R PASIL, tiXd AHjelE of

o
=
I
>
T
&
i3
ox
b

Kl
e
ey
2
Iz

SFEEE-S 100% E3ETH
S—27o A AREE 5 TRe] Wyl ARtEQlon o4
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(213 FE FAHOE o w2 F
RS EAOH(pC05), L FolME S—2u3} nlAEaS
P Eskom foja ot 2pol7} glgith(Table 1),

2.8 2ol U & 2

A CSTBL/G 47 mhe2s 5 39 WAool ©&
of & Zole} & S TAT AnTable 9), A 3570
Al & ol 2zl BlEAL (6,56 mm) ) S-2i
(5.28 mm)=S—174(3.28 mm) ) 2ANZH2.11 mm) o=
5 319 go] 71 Aoz PEGon] FALORE 7} 2710)

Table 1. Comparison of hair re-growth after topical application of herbal complex extract including Houttuynia cordata Thunb for

3 weeks

Contents Control

S-2 Minoxidil

Hair re-growth score 2.13+0.21°

3.14+0.72°

4.69+0.52° 487+0.13°

Values are mean=standard error (SE) of 5 mice. Values with different superscripts (a, b, c) in the same week are significantly different (p<.05) by ANOVA
and Duncan’s multiple range tests. Hair regrowth scoring index: 0%—19% (1), 20%—39% (2), 40%—590% (3), 60%—79% (4), 80%—100% (5).

Control; group of saline solution treatment, S-1; group of 50% herbal complex extract including Houttuynia cordata Thunb treatment, S-2; group of
100% herbal complex extract including Houttuynia cordata Thunb treatment, Minoxidil; group of 5% minoxidil treatment.
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Figure 2.Changes of ALP and y-GT activity in the skin of
mice. Test compounds were topically applied to the backs of
C57BL/6 mice for 3 weeks. Values are meanz standard error
(SE) of 5 mice. Values with different superscripts (a, b, ) in the
same week are significantly different (p<.05) by ANOVA and
Duncan’s multiple range tests. ALP; Alkaline phosphatase,
y-GT; y-glutamyl transpeptidase, Control; group of saline
solution treatment, S-1; group of 50% herbal complex extract
including Houttuynia cordata Thunb treatment, S-2; group of
100% herbal complex extract including Houttuynia cordata
Thunb treatment, Minoxidil; group of 5% minoxidil treatment.

Fo)F2l 2ol & BATHp 05). B FA oA nlsAd
(56,73 mg) ) S—27(46.84 mg) ) S—1:-(21.32 mg) ) =+
(5.64 mg) +=0& Yeiton SAHoRE FoF9l Ao)E
HAHp{05).

w525 ) ALPY| EASHES 243 23 Figure 20]
UreRigiTh QPAThETS) ml A Eo] 498,70 [U/mgo 2

oPyE E3 2ROl T R LY

IGF-1 gene expression (ratio of control)
w

ControlS -1 S-2M inoxidil
Group

Figure 3.Effects of herbal medicines on the expression of
IGF-1 by real time polymerase chain reaction. GAPDH was
used as a comparative control. Values are meanzxstandard
error (SE) of 5 mice. Values with different superscripts (a, b) in
the same week are significantly different (p<.05) by ANOVA
and Duncan’s multiple range tests. IGF; insulin-like growth
factor, GAPDH; glyceraldehyde-3-phosphate dehydro genase,
Control; group of saline solution treatment, S-1; group of
50% herbal complex extract including Houttuynia cordata
Thunb treatment, S-2; group of 100% herbal complex extract
including Houttuynia cordata Thunb treatment, Minoxidil;
group of 5% minoxidil treatment.
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S Hglom S—23-2 453,50 IU/mgl 2 %A
S Bolom & o Alolof] BAIHOE {ol# Q] xlo]
AALE 2P v)sAE R, S-19Y) S-27-2 SAYRT
v)all ZkzF 55.1%, 41.1%, 24.1%=2 EAA 0.2 G051 2}
& Hhpd 05).

HEZA Y y~GT] 4SS Z743F ZI= Figure 20
Ul STk, vl AIEH(52,42 TU/me) T} S—2 (48,30 TU/mg)-
2 Hi2H34.72 IU/mg)ell B3l 2+ 15.0%, 14.0%7t 57}t
o] BAIH R Folsl w2 TS YER 2 (p 05), S-1
739,15 IU/mg) oAl Stz SAIE o= Fo4do]
AT y—GT A2 vj5ADE ) S—2u) S—1t=th 2 =2
2 FAF R GOl 2 B3-S BArhpd 05).

Z2 3 AMo] Bojsk= ALPE 1] G50 wxlE
Ao JFe sFdto] Brag-S A s Ax
A ALP EHo 8 Wuza-g 7 Foa 258 4= 9lon,
non—growth §-91o] Ha re—growth §-¢]o)4 ALP 20|

Table 2. Comparison in the hair length and hair weight after topical application of herbal complex extract including Houttuynia

cordata Thunb for 3 weeks

Contents Control S-2 Minoxidil
Hair length (mm) 2.11+0.21° 3.28+0.01° 5.28+0.21° 6.56+0.05
Hair weight (mg) 5.64+0.83° 2132+221° 46.84+1.67° 56.73+0.87°

Values are mean =+ standard error (SE) of 5 mice. Values with different superscripts (a, b, ¢, d) in the same week are significantly different (p<.05) by ANOVA
and Duncan’s multiple range tests. Control; group of saline solution treatment, S-1; group of 50% herbal complex extract including Houttuynia cordata
Thunb treatment, S-2; group of 100% herbal complex extract including Houttuynia cordata Thunb treatment, Minoxidil; group of 5% minoxidil treatment.
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Figure 4.Effects of herbal medicines on the expression of
VEGF by real time polymerase chain reaction. GAPDH was
used as a comparative control. Values are mean+standard
error (SE) of 5 mice. Values with different superscripts (a,
b, c) in the same week are significantly different (p<.05) by
ANOVA and Duncan’s multiple range tests. VEGF; vascular
endothelial growth factor, GAPDH; glyceraldehyde-3-
phosphate dehydrogenase, Control; group of saline solution
treatment, S-1; group of 50% herbal complex extract including
Houttuynia cordata Thunb treatment, S-2; group of 100%
herbal complex extract including Houttuynia cordata Thunb
treatment, Minoxidil; group of 5% minoxidil treatment.
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ol e F91E Aoz Azt

B ARl E thE 549 y-GTi 2RehELolu =9

Hepo| =R e AlLE|lS Zelste] Alte SES At
© 8= FAshs BEaRA HdATT]0A AEERA
O] A FE2A A glon HHFARLY] Eof =0 SkAS 1}E}
LH_ﬂ Tr;(]7] ot 3_7_” 71-/\-51—1:} /\%21—7]7} _I_'_EQ ‘IH =] ul—o]
o] TR it F shE AXEAL itk Hamada &
Suzuki, 1996). & Ag@oNA mFH22] f y-GT 2442 S-1
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FQIX} 23 FHX} o] 0lxl= S

% =3 AARYFE B o5 ZAE make] Aol
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(Figure 3). IGF-19] ¥ w 2717} oA} S-2olA
w73 dizstol] vlell SAH R frofshA HebtHpd 05). 1
ARl 2ok IGF-19] a2 SAdtizto] vis) 3.73v 3
VI S22 3.ATH] S7Fst] = o ARolellAs #ofH
]l Atel= i3l
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Figure 5.Effects of herbal medicines on the expression of
TGF-B1 by real time polymerase chain reaction. GAPDH was
used as a comparative control. Values are meanzxstandard
error (SE) of 5 mice. NS: not significant. VEGF; vascular
endothelial growth factor, GAPDH; glyceraldehyde-3-
phosphate dehydrogenase, Control; group of saline solution
treatment, S-1; group of 50% herbal complex extract including
Houttuynia cordata Thunb treatment, S-2; group of 100%
herbal complex extract including Houttuynia cordata Thunb
treatment, Minoxidil; group of 5% minoxidil treatment.
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! Hsto] FHAA] e avE 2h
IGF—1= in vitroo|A] vieFE g 9 AujAze) S =
A3k WAL AZARE YASh BAYE ST
a1 4eA Qlok ESE IGF transgenic gw=ollA] HEe] Ad7o]
oA Al SR Bt ok Tang et al,, 2003). &
gt VEGF= 8¢ W& d3A1AH 89 gk 7iAske] it
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H4 dct, VEGF= A28 ko] A7 2 fEsh= Qxl2
FA7NN A S AT QAR 2HETHOzeki
& Tabata, 2003). ARt FF4 S AH-ES o8
AP S 4SS WA AR IGF -1t
VEGR®] $4=7} opdteael )i g2at ulmsle] £
oz S0l 2jo]Z Ho|x| olr] o]z Es} HojEsl=
ZHo| WYY FATH /|HOR AFYS S A4t

o] Aol e mAL WiulA B F TGP-BL
Y71 Be Har|2 AU sto] AmAIEY] F4S
OASH %02 Agok AOR AelHom AL AT
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377) mgo] Ejg)7] Mo ® vipA Ear g AjAo] £
wste] AAYE mge] 27)7F SHaste] A wiAe 7HEa &
2 miro] AYAJETHLee & Lee, 2007). & AtolAl= TGF-
Bli= S—23to] gzl visl et A WA=, &
AF o 2= o)Al Apoli= Ho|7] ehglet,
2 AE A} S-23tolA AR} v aste] IGF—li’Jr
VEGFQ] fiA HFslo] EAoa §929] 2712 K4
ole} 72 Ah= 89k, 223t Ay dutet ‘ﬂﬂo}h
2 o4z w7t AAERFEEO| 9FA 22| IGF-13} VEGF
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