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4. 8] A3

ol o
rot
o]
T
N
N
e
L
)
ox
r o
N
o
e
o
i)
e
L
o
H

wasteAl s wol 7hg

Aol AR e W] AN BURE AksA] A
5) C @ &A|(Control)
6) CAT : 7}&e}olAl(Catalase)
FHrkstrart FaEo] B3 AbaTE wrEojAE vk
Aol gElEEe 3h AT A s

7) DEPC : t]ol ¥y 2 7} ¥ ¥ E (diethylpyrocarbonate)

fjo
Ihe
=2
ol
ol
rir
ol

Q) DHT : Y 3}o] = & 8| 2~ & 2 H| 2 (dihydrotestosterone)
C19H3002. #AF=F 290.45. %+4 181TC. HAEXAHE| 28 5 a3+
AR 27E 288t AP He 322
9) E1 : 23+ 1(Experimental 1)
10) E2 : A3 2(Experimental 2)
11) EDTA ; ol g &l t] o}l A} o} A E Ak (ethylenediaminetetraacetic acid)
12) GAPDH: 22 Al 2 ¢ H 3] =-3-214tt] 8] = 2 Al vfolA]
(Glyceraldehyde—-3-phosphate dehydrogenase)

13) H&E : 3vl52A -9 & 2 A A (Hematoxylin and eosin)



hematoxylin M 39] 3S& FA eosine MES] AxXds G
14) IGF-1 : 21& A2 2H(Insulin-like growth factor-1)
dedrt 7=

= 9Hd

15) PC @ %/ =4 (Positive control)

16) SOD : #}AF3}E-A) A & 4 (Superoxide dismutase)

A stol 25 b4 HAS AR v FE B3t BHS
st gaolth Ak =FEHe ALY BE AlXZoA] FAkstolr
}S o) ow deA A&

17) TGF-B1 : 2 A3 2 A (Transforming growth factor-£1)

N
o
Jpu

i

—_

pot

X
ftlo
s

18) TBARS : E]| e vl=H] FH4nkg= 4
(Thiobarbituric acid reactive substance)
19) VEGF : 83y A %2l xH(Vascular endothelial growth factor)
20) y-GT : v} ZFEY E al ~ 3 €] tho} A (y-glutamyl transpeptidase)
21) XO : z4FE 438l g A (Xanthine oxidase)



1. 2845

24 dAsty] 98 AMAE nHE A 2 (hematoxylin} & A k3] A}

ol ogH 7] E(detection kit)= WEFAL

=)

(Sigma, USA)°] AE<,
(Ventana Medical Systems, USA)2] A EL, 1 2 WA FEL EFES
A-8-3F T}

A7) 712 A2 7] (Auto hematology analyzer/Hemavet, HV-950

il

ol
FS, USA)E Ab&stath. Tk Ay 3lshitA] 7] (Auto biochemistry analyzer
/Thermo, Konelab 20XT, Finland), % 7](homogenizer/IKA, T25 basic,
Malaysia), 94 2] 7] (mini centrifuge/Hitachi, MIKRO 200R, Japan), %%}
A% (electronic balance/Sartorius, CP224S, Germany), = & "] 7 (inverted
microscope/Carl Zeiss, Axiovert 200, Germany), &% 7](Microtome/Leica,

RM2235, Germany)E A}-&3}% ).

ANBEFEL 235 49 A2 FZ7](COSMOS-660, Korea)E AF&3FA
th A AAFH #BHe LYFE~ BX5l light microscope(Olympus,

Japan), ProgRes Cl14 plus digital camera system(Olympus, Japan)S AF&
Eaa=

2. A Hd

1) A9 (In vitro) 3At3ts =A

(1) AR5 53



&9 dFFEE U3 AAF 5 Blois(1958)9] W oz A3
o £ dFFEE ¢S 100, 500, 1,000ug/mee] FE==2 of €& (ethanol)
o o] ZAEa ImE A T(test tube)ol HdATE o 7]l 4x10 M
gabsl g 954 (DPPH) €< 4mbE 7hste] AP #E3H7] (vortex mixer) =

1023 Agstar Ao 208 &k WAF 5o 520molH FFE=E =

ol

21 o EH-& (ethanol) ImbE %7}k

o
A5t FEE 7Tl B FYEe FAuER ATl

Fdzwoez 44 A yFES|=H5A &5 <d(dibutyl

hydroxy toluene, BHT)S &d3 WHo=z AFsto] FEFEo] 7HA= 3
Ag ¥ vust o, ts Aow HAAFoF(%) S Tkt
FEE HMY §H=
AR E A5 (%) = (1— )x 100

FEET T AV $3 =

(2) frafatd AL 24 84 R AFH(AE FF 53

O E2AE9 ZA

i 245 WY steA dAg 22 5 dAFS AFSE T 4]
0.25M <1xF¢k= <l (phosphate buffer) g 7}ste]  f-2 8l =24 7] (glass
teflon homogenizer)& ©]-&3}o] 20%(w/v) villsrd S qtET, o] 74
HS 600xgol A 10&3F A4 Feste] 3 gl v ma BES AATT v
FFHE 10,000xgol A 2047 AR F AT A ATk whf A o

S E] o vl =Z 4] & (thiobarbituric acid) WF$-ol Abg3slia, e F A



@ Xanthine oxidase (XO)
A= XOx= Stripe®t Della(1969)¢] Wil Fste] SA4sAtE. G4 =

9lE Bae Fol g 9ud 1mgol 1® %

r o
rlI
oo
of
=
&
N
()
rO

=1
Bl (xanthine) © 258 A E 24 uric acid)® %< nmole® EA3}9 T}

® Superoxide dismutase (SOD)

Z7 % SOD &A=+ 3|vEA Y (hematoxylin) AHgAF3}e] o A
AEE #HFL Martin 5(1987)¢] el wel 0.1mM of & @l t] o} 1Al o} A
E 2k (ethylenediaminetetraacetic acid , EDTA)7} ¥ 50mM <14k 9%
HpH 7500 10uM  FvtEA A 2 G4HE 7he] 25To|A WA A A
¥ dmbd (hematein)= 560nmel A FAste] g4 =S AHASHA
o AR e BAYS ¥A FS e T FutEAld
(hematoxylin) AHs4HstE 50% A= AEE lunitz ste] @¥d Img

ol 1i&& &<t &3 &9 (unit) = F A AT

n

@ Catalase (CAT)
CAT 4=+ #2349 (hydrogen peroxide)E 7]d &2 &to] 395

Ir
o
ki

il

F 9 240nmel M 7 FAEE 93 EAFZAS(E=0.04mM em )
g ol &3] & AHESE Aebi(1984)9] Wl FIT FAE G

sl Zol FHE W Imgol 1% F wsste] 7

r

o,
4o
N
N
o
kol

A% = Bkl A (hydrogen peroxide) %S nmole® A 5191

® Thiobarbituric acid reactive substance (TBARS)
i 22 F A AH4Es TBARS Alg2 Ohkawa 5(1979)e] wWHol uwh
g AT a4 AR 9 S AR SlelA ElentEn]

EH(thiobarbituric acid) €3} 7}E HkgAlA A TBARSS S3HE=E
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7} 7)ol AFA 7]

o
T2 sty fal A= v, 4, S AYAgsE Ao &

(5) BT 24

A8 AX F AAT G2 P g

ok

A A FA A QD Ko-EDTAZE 59 2+
CBC(cell blood count) |8 ®W| Ho} ZEH YA 7]|(coulter mixer) ¢ ol A
et & FEA

105 o)A &3 A8 AsdFEA7]E o] &ste] W E T (white

ot

blood cell count, WBC), % % 9=(neutrophil count), ¥ - (lymphocyte
count), ¥3+<=(monocyte count), ZAF7<(eosinophil count), & % 7]
(basophil count), A&7 (red blood cell count, RBC), @ AirFs%
(hemoglobin concentration, Hb), * & & %] (hematocrit, HCT), &4

=(platelet count)E& =743}t

AEZ 5 oo wrAHgE A 1, 3, 5540 F 13 oHE n¥
ProgRes C14 plus digital camera system< o] 8 3fA] Rwro] A4 RO

& g8t

(7) 2H%H B3

S5 Ao et A WEE BAs] 8] FAAA 2AAL 34

2w A% AP 249 10% F4 F2UA g 1247 1

Tl &2 70%, 80%, 95%, 100%), =4

o,
Ql',
kl
[of
it
fr
(il
=
¥
>
ol
v}
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iu}



1

-

A(xylene) o= F9, gebd JAFAAGS AA Zej(ui)stdvt. 1
21 A A 7] (microtome)Z ©]-&3to] 4um FA Y BFAHES A Zpslo] =4 Ao
g gaas § 35 AA-ES AAH 225 2o FASAH. s duE
] & (Harris hematoxylin) &9¢] 274 5827 S AM3 & 32 Eo
Alsta 1% F8t2a-gZ(HCl-alcoho) & o2 33 M4 & FE3| $
Aste] 1% R Yol (ammonia)& o2 HAslstH | o] @ 21 (Eosin)-& <Yl
3T AEAES 9dA%E £ 80% oleEelA 287t B F AFE 95% 1
A, 95% 294, 100% 1Al 100% 2%+-A] o eF& A oA 28714 &
AT Y AA-ZESE AR F du)d Z2E TYeol AR EHE A Bt
(USA)ez &9 F, 100v)& Fedvder s Alstal, v5-2 F7
o} mt Zlolo] Wsl= dHAn 7y Z= W A7 Uvl(scale bar)E o] &3}
SA skt
) AR zH F2EHE A
D Alkaline phosphatase(ALP)
Al 1, 3, 55l I 22 S dFsto] Wdstel A mAldH o ® vbEar,
O dARS AL 5, uRxAo aFe] QAbekEA A (0.1M
Phosphate buffer saline, PBS, pH 7.4)< 7}3le] w}4) 7] (homogenizer)=
o] g3t wAAS REUTh o] wAHANE AMEHVIE o]&ste] 4TAA
12000 rpm &= 2083 A4 Fdte] 1 AFHE AsAste 2475 o
skl A ekt
® y-glutamyl transpeptidase(y-GT)
Al 1, 3, 55l IH =25 H 38 sholl A WA
1 s g F JFrx49 4k QIS <
_ 34 —



71 S o] §3to] FHEAS TSR o] AN AR IS o] &5}
4ColA 12,000 rpmo. = 20%7F U4 st 1 FEHNS AFAg s

RIS ol gate] B gt

OEEECERERELERE

O RNA F=&

-80TCeA W Hystgd o
]
Invitrogen, New Zealand)<s %7}t 2245 wmldstar Ao A 5383 Hj

% (incubation)A| 71 & ZF & & ¥ (chloroform) 200ulE FH7}ste] Ao A 3

24 AL Ho} o]FF F =

&

=]
B
tlololol2m  AHLL FHXAZIH XA 50mgd 1mle] E g Z(Trizol/

N

i WA % 15000rpm, 4T, 1023 94 2 st Asds HAg &
o] Ax 2 ¢35 -&(isopropyl alcohol)S 500u0 %7}t thg 15,000rpm, 4T,
1583 A28 & ZFAL AAsAL 70% o &-& (ethanol) 1mlS 3 7}3}
o] RNA 3 (pellet)= A3 15000rpm, 4C, 283+ A E gt v 4

FTAHE AAAL F& RNA Fl(pelle)S A2oA 1z & gy 27}
1 Y| E (diethylpyrocarbonate, DEPC)Z 3] 4]3}o] 260mmol A ODZ#t<S =4 3}
o] RNAE AZFatddrh 280meolA OD#s SHAsta Fd=Ee H&
(A260/A280)°] 1.8~2.0 Ale]Q1A] Elat4th

@ cDNA &4

BioNEERA}®] CycleScript RT PreMix(dT20) kitoll A #|-&3sl= 2=
Z(protocoD ol el A A RNA o] 01~1ug/ul7t ¥ == RNA R E S
Y31 DEPCE 20u7b#] A& $ 30ColA 123 50CAA 4%3F 12 &
3k(cycle) WF-S-A1 713 95T A 5



® Real-time RT-PCR

BioNEERAFS]  AccuPower™ PCR PreMix kits T93ke]l AM&38kaith,
g Z gl (Template) 2ul, forward primer®} reverse primer(10pmole/?,
BioNEER, Korea)E Z}Z} 14w, B ® S/ 162uUE 41 SF54 oA
A 9k (polymerase chain reaction , PCR/Bio-RAD, Mycycler™ thermal
cycler, USA)S 2 A3t Primers Wi 542 GAPDHGST, 35
cycle)d 3oz IGF-1(59TC, 35 cycle), VEGF(B9T, 35 cycle), TGF-81
(5C, 35 cycle)S AF&3tRom AL-&¥ primerE® @714 82 Table 29

2,

Table 2. Nucleotide sequence of the primers and expected size of

Real-time RT-PCR produc

Expected
size(bp)”

Items Primers

Forward (5'—=3') ATTCCATGGCACCGTCAAGGC
GAPDHY 572
Reverse (5'—3) TCAGGTCCACCACTGACACGT

Forward (5'—3’) GGTAAGCGGAACCGTCATGCC
IGF-1% 572
Reverse (5'—3’) CCACGTGGACTACTAGCACCT

) Forward (5'—3’) GTACAATGGCACCGTCAAGAC
VEGF? 572
Reverse (5'—3') CCATTGCCGCCGGTAAGACAT

Forward (5'—3') CAGAAATACAGCAACAATTCCTGG
TGF-B1? 186
Reverse (5'—3') TTGCAGTGTGTTATCCCTGCTGTC

VGAPDH: Glyceraldehyde-3-phosphate dehydrogenase
IGF-1: Insulin-like growth factor—1

YVEGF: Vascular endothelial growth factor

YTGF-B1: Transforming growth factor-B1

bp: basepair



(10) FA A2

SPSS 18.0 for windows(SPSS Inc., USA)E ©]&3to] Ul
X (one-way ANOVA)S AAstgon, 2+ 1% 7he] o] =

3l Duncan’s Us A& o] &3t ALF

T p<0.052 .



1. A 9 (In vitro) 3dAtsts A3

1) AAFAS 53

)

EdFE=o U3 dAEdss A Ay Figd3d 2 gy g

= Tl (Dibutylated hydroxytoluene, BHT)9} & 9 F% & (Pine-needles
water extract, ASWE) E5% FE7F F71go] we} Axpgozo] F7138=
F-kg BAE HEHYT. E4FEE2 500ug/meel A 16.7%, 1,000ug/méol

A 31.8%5 HSow BHTO vla| Auidoz 2 4485 e

100

N aoBHT

80 B ASWE
S 7wt
<
£ o
._E
) %0 r
£
g
£ 40
S
3
= 30
=]
&
g 2
=

10

0

100 500
Concentration (ng/ml)

Fig 3. Electron donating abilities of pine-needles water extracts.
Values are mean of 3 replicates.
BHT : Dibutylated hydroxytoluene

ASWE : Pine-needles water extract



2) FaAL UA Ba B4 2 ADFNE FF 27

(1) frefata AL a4, AARs v 574

A2g 93 279 FNs WA Bx B L AADNE FF 27

xzatel mlete A diEare] XO¢ TBARSE XO 40.1%, TBARS
45.0%= 7t7F BAH R fofstAl wkal, diEatel nlste] A¥a Ele
XO 50.0%, TBARS7} 75.2% A3+ E2014 = XO 51.0%, TBARS 75.0%
7b Frel s Al @kt (p<0.05). A E(El, E2)Fe] X0t TBARS A& &
AX Fo)38 dehtA &9kth SOD9F CATE tixato] nlshe] oz
o] SOD¢} CAT7F z+z; 42.1%, 35.0% +r2lshAl E=kar thzaol H|she]
A¥+ E1& SOD 101.1%, CAT 100.0% A&+ E204+= SOD 121.0%,
CAT 752% EAASR Fol4d UA F7FHFATHP<0.05). SOD%F CAT9
AYT(EL, E2)7re] val Frlds BAHoR foidol Al vEgto
(p<0.05), SOD¢t CATE= A3Fa El olAET AT B4 EAHo=
7HE A YERSETHp<0.05).



Table 3. Effect of Pine—needles extract on skin XO, SOD, CAT

and TBARS activity in mice.

Control Experimental
Group
C PC El E2
X0V 2.15+0.37* 1.29+0.36" 1.07+0.15° 1.09+0.13°
SOD? 12.92+1.21° 17.69+1.30° 25.98+1.27° 28.99+1.13¢
CAT® 431047 5.81+0.65" 8.04+0.17 R.47+0.201
TBARS? 4.07+0.15 2.25+0.70 1.03£0.20° 1.01£0.30°

Values are mean*SE of 5 mice.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine—needles toner

DUnit: nmole 2,4-dinitrobenzene—glutathione conjugate/mg protein/min

PUnit: U (50% inhibition of autoxidation of hematoxylin)/mg protein/min

YUnit: nmole H,O, reduced/mg protein/min

YUnit: nmole/mg protein

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.



2. 283 AAN(n vivo) AE

AF, HolF, 5% 2 Ho]xse Z4T Anhs Table 4 ¥ Fig 49}
2 QY AF S B Aol Bhel YolA uEEd] wate] FHURE
of The ol wsl AESA e £AE ez shgov, BARA F9
e A gt AF WEd Qold 4@z Bk izl H sl
) zTo] B Fo v Z74E Hovd gz, A8 HEl E2) BE

oA FAA TS BREA Gtk AP El E23F Blatel A A

SE
1>
-0,
fo
o
(]
E
rir
%0,
32
lo
w
oft
v
X
do
(]
o
flo
§E
g O{N

HolF, &5

R}

(p<0.05).

Table 4. Changes of water and food intake, body weight gain and

food efficiency ratio

Groups
Items
C PC El E2
Water intake
5.83+0.16 5.98+0.12 5.84+0.14 6.01+0.06
(ml/day)
Food intake
4.03+0.11 3.86+0.43 3.93+0.21 4.01+0.11
(g/day)
Body weight
. 0.18+0.02 0.20+0.02 0.17+0.02 0.17+0.01
gain(g/day)
Food
efficiency 4.21%£1.03 4.94+0.60 4.04+0.69 4.09+0.52

ratio"(%)




27 r
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Fig 4. Changes of body weight in mice.

Values are mean*SE of 5 mice.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine-needles toner

E2: 4% Pine—needles toner

Y Food efficiency ratio(%) = (Body weight gain / Food intake) x 100.

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.



2) &71 FA =4

&g 1o A, v, 3 A (&) 2§ FAE S8 Ade
Table 59 Zvth. A 1Hde gixzato] w3 FAdza7 AP (E],
E2)el A efzte] F
(p<0.05). ¥, A(F-9), 4 BE dolA =

HRENQ oY A E FoldS flATHP<0.05). FH U=, A (E],
E2)& dixtol nls) A ® ol Aozt gldek vd 9 Fade A
Al AoiFAel ol BE oA AuetA FAL wWart #EE
Ao SASA ol AGHA Fska, AFd El, AL E27F Bl
, A AR B FAAY FA Wse SAA Fodel

TR 929k TH(p<0.05).

oA A, WA

Table 5. Changes of absolute and relative organ weight in mice

Group
Items
C PC E1l E2
Heart 0.113+0.001" 0.123+0.005 0.124+0.005 0.124+0.003
e
0.441+0.012% 0.511+0.014 0.531+0.027 0.512+0.032
Sol 0.078+0.007 0.081+0.011 0.076+0.001 0.076+0.001
een
P 0.324+0.034 0.324+0.042 0.323+0.059 0.313+0.014
Li 1.085+0.023 1.135+0.083 1.109£0.053 1.108+0.063
iver
4.492+0.092 4.508+0.250 4.646+0.216 4.623+0.165
Kidney 0.143+0.014 0.136+0.007 0.141+0.024 0.140+0.006
(left) 0.585+0.062 0.554+0.015 0.584+0.112 0.573£0.031
Kidney 0.147+0.013 0.146+0.008 0.149+0.004 0.149+0.008
(right) 0.621+0.062 0.574+0.014 0.621+0.025 0.619+0.069
0.072£0.001 0.073+0.005 0.066+0.007 0.069+0.001
Thymus
0.292+0.034 0.291+0.032 0.274+0.017 0.287+0.011




Values are mean*SE of 5 mice.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

DAbsolute weight: g

YRelative weight: g/100 g body weight

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine—needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.
3) By BA

ZN2dAM S B S AY 45§ ek HAabe] A Ws)
T

fFolsk zol 7t A Hp<0.05). 53] AT EloA = NI &+ A5

ATeh AWT FAE LE AQTE BN FAA ool ventA sk
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Table 6. Changes of hematological parameters in mice

Groups
Items
C PC El E2
WBC(k/ ) 12.736+0.231° 12.705+0.243*  13.626+0.315 13.675+0.313"
NEUT (k/ut) 4.989+0.437 4.962+0.239* 5.609+0.311" 5.042+0.356°
LYMPH(k/ ) 7.652+0.383 7.574+0.327 7.840+0.263 7.53+0.147
MONO (k/ ) 0.072+0.048 0.123+0.057 0.184+0.06 0.100+0.036
EOSIN(k/ut) 0.038+0.030 0.050+0.064 0.025+0.006 0.050+0.035
BASO(k/ut) 0.008+0.008 0.004+0.005 0.003+0.005 0.008+0.005
RBC(M/4) 562.400+8.501 561.703+8.952 562.130+4.937 561.620+5.287
HGB(g/de) 17.180+0.612 17.242+0.231 17.272+0.207 17.265+0.328
HCT(%) 48.930+0.821 49.022+0.636 49.264+0.530 49.272+0.627
PLT (k/ub) 531.800+14.292  532.030+16.788  532.403+9.317 532.850+8.426

Values are mean+SE of 5 mice.

Test compounds were topically applied to the

weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine-needles toner

E2: 496 Pine—needles toner

backs of C57BL/6 mice for 4

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.
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C PC El E2

Fig 5. Photographs of hair growth in mice.

Photographs of hair growth in mice. Test compounds were topically
applied to the back of C57BL/6 mice for 4 weeks. C: saline group, PC: 3%
minoxidil group, El: 2% Pine-needles toner group, E2: 4% Pine-needles
toner group. From weeks 2, the clear darkening, and as the experiment
progressed, they showed to have a significantly greater hair growth promoting

effect compared to the C groups.



Table 7. Comparison of the hair growth effect in mice

Groups
Weeks
C PC El E2
1 _ — — _
2 - + + +
3 + + + +
4 + +++ ++ +++

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks and the hair growth in photographs was evaluated using Hair growth
scoring index: 0-19%(-), 20-39%(£), 40-59%(+), 60-79%(++), 80-100(+++).

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine-needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.
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(1) Hematoxylin and eosin(H&E) Staining
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Table 8 Changes of hair follicle number in the skin of mice.

Groups
Weeks
C PC El E2
1 8.12+0.47° 17.35+0.36° 15.27+0.11° 14.29+0.16°
3 20.42+1.21° 27.69+1.40° 31.36+1.17° 34.89+1.12¢
4 29.36+1.17° 43.31+0.65 46.64+0.15° 47.07+0.41°
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Fig 6. Changes of hair follicle number in the skin of mice.
Values are mean+SE of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

The hair follicle number was determined by the average of three different fields
with an eyepiece of x100 magnification.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine—needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.
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Table 9. Changes of hair follicle depth in the skin of mice.

Groups
Weeks
C PC El E2
1 97.14+0.17 182.29+0.34¢ 176.08+0.15 177.09+0.16°
3 178.92+1.21° 300.69+1.30° 363.98+1.27° 384.99+1.13¢
4 371.31+0.27 485.81+0.36" 510.04+0.19° 506.77+0.3%°
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Fig 7. Changes of hair follicle depth in the skin of mice.

Values are mean+SD of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

The hair follicle depth was determined by the average of three different fields
with an eyepiece of x100 magnification.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine—needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.



@ 7 FA(m)

5 FA(mE 1009 &0l =AY vl(scale bar)E ©] &3}
7= Table 10 ¥} Fig 8, Fig 9% #Zth 152 oA FAddixzate] o
vl fold A SUFe AL, AU EL I A El A¥W E2 H|
ME freojido] dew, HAda El1d E29A = ool §lAdthp<O.
3N E el e GAET, AT Bl AWE B2 E
A FA A et e, Ayt E1 E23F vl A= fejAdo] el
W Hp<0.05). 472l A= tizatel Bs] ZE oA I FAUE C
of A&H Ay FAAHAE & & AL TATH FIHdE Ko, <
Aoz Ada El E27F Bluol A= F79] AolE HolA gt
(p<0.05).

u\

N

N T

o B O
g 2 2o m

it
=
=

Table 10. Changes of dermal thickness in the skin of mice.

Groups
Weeks
C PC E1l E2
1 56.15+0.19° 111.29+0.26° 99.07+0.15 100.09+0.41°
3 112.92+1.212 202.69+1.60° 219.98+1.17¢ 295.36+1 521
4 253.41+0.45" 348.81+1.45° 352.04+0.26° 349.47+0.52
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Fig 8. Changes of dermal thickness in the skin of mice.

Values are mean+SE of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

The dermal thicknessr was determined by the average of three different fields
with an eyepiece of X100 magnification.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine—needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.
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Fig 9. Histological observation in the back skin of mice.

Test compounds were topically applied to the back of C57BL/6 mice for 4

weeks. C: saline group, PC: 3% minoxidil group, El: 2% Pine-needles
toner group, E2: 4% Pine-needles toner group. Hematoxylin and eosin
staining, *x100, scale bar 100um. as the experiment progressed, the hair follicle
number and depth in the PC and El, E2 groups were significantly increased

compared to the C group, and the dermal layer was observed to be thicker.
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(1) Alkaline phosphatase(ALP)
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Table 11. Changes of allkaline phosphatase activity in the skin of

mice.
Groups
Weeks
C PC E1l E2
1 223.57+0.32% 286.29+0.86" 225.32+0.14% 220.69+0.18"
3 341.92+1.21° 374.69+1.32° 405.38+£1.27° 402.44£1.13°
4 500.31£0.47 568.47+0.85" 581.04+0.167 M2.81+0.74°
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Fig 10. Changes of allkaline phosphatase activity in the skin of mice.
Values are mean+SE of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine—needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.



(2) y-Glutamyl transpeptidase(y-GT)
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Table 12. Changes of y—glutamyl transpeptidasese activity in the skin of

mice.
Groups
Weeks
C PC El E2
1 33.15+0.25° 36.29+0.38" 32.89+0.15° 33.03+0.12
3 36.92+1.34° 42.69+1.20¢ 3857+1.43° 4157+1.67
4 41.61+0.43° 43.81+0.65 46.04+0.19° 45.68+0.10°
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Fig 11. Changes of y—glutamyl transpeptidasese activity in the skin of mice.
Values are mean+SE of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine-needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.
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(1) Insulin-like growth factor-1(IGF-1)
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Table 13. Changes of Insulin-like growth factor-1 mRNA

expression in the skin of mice.

Groups
Weeks
C PC E1l E2
1 2.95+0.11% 3.22+0.36° 267+0.12° 2.59+0.15°
3 32241517 3.63+1.62° 3914148 3.99+1.43°
4 3.69+0.67° 4.31+0.45 454+051° 477+0.11¢
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Fig 12. Changes of Insulin-like growth factor-1 mRNA expression in
the skin of mice.

Values are mean+SE of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4

weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine—needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.



(2) Vascular endothelial growth factor(VEGF)
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Table 14. Changes of Vascular endothelial growth factor mRNA

expression in the skin of mice.

Groups
Weeks
C PC E1l E2
1 1.05+0.37* 1.31+0.36" 1.06+0.15" 1.05+0.16"
3 142+1.21° 1.89+1.30P 2.02+1.27 2.35+1.124
4 1.78+0.47 2.47+0.65" 2.48+0.17" 2.83+0.10°
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Fig 13. Changes of Vascular endothelial growth factor mRNA expression
in the skin of mice.

Values are mean+SD of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine-needles toner

E2: 4% Pine—needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.



(83) Transforming growth factor-Bl1(TGF-B1)
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Table 15. Changes of Transforming growth factor-B1 mRNA

expression in the skin of mice.

Groups
Weeks
C PC E1l E2
1 5.35+0.16" 4.89+0.24% 491+0.13* 4.95+0.27
3 4.12+0.31° 3.62+£1.13% 3.70£0.46" 3.69+1.24%
4 342+1.12° 2.74+0.26" 2.50£0.24% 2.49+0.97%
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Fig 14. Changes of Transforming growth factor-81 mRNA expression

in the skin of mice.

Values are mean+SE of 4, 5 mice at 1, 3, 4 week, respectively.

Test compounds were topically applied to the backs of C57BL/6 mice for 4
weeks.

C: Saline

PC: 3% Minoxidil

El: 2% Pine—needles toner

E2: 4% Pine-needles toner

Values with different superscripts are significantly different (p<0.05) C group by

ANOVA and Duncan’s multiple range test.
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ABSTRACT

A study on the hair growth promoting effect of

pine—needle extract

Shin, bu—seop
Dept, of Clothing
Graduate School

Sungshin Women'’s University

In this study, to identify the effects of pine—needle extracts on hair
growth, in vitro and in vivo experiment were conducted systematically
to compare and analyze physiological changes, histological changes of
hair types, and molecular—biological expression level.

5-week-old male C57BL / 6 mice were used as the experimental
animals, and the experimental subjects were divided into 4 groups
including E1(2% pine—needles), E2(4% pine-needles), control(saline), and
positive control (3% MXD). By using 5 mice per group, after removing
body hair, 120 ¢ of specimens were percutaneouly daubed onto the
back of experimental animals twice a day, six days a week for a month.
The results were as follows.

First, a positive response relationship was found that as the density



of both dibutylated hydroxytoluene(BHT) and pine-needle extracts
increased, the electron donating ability also increased.

Second, as for the content of harmful oxygen metabolic enzyme
activity changes in extracted skin tissues, the positive control and the
experimental groups (El, E2) were significantly lower on XO and
TBARS compared to the control group(p<0.05). In terms of SOD and
CAT, the positive control group and the experimental groups (El, E2)
were significantly increased compared to the control group(p<0.05). From
the results, pine—needle extracts works as the defense mechanisms to
harmful oxygen of the body, so that pine—needle extracts will be
effective in the prevention of hair loss and promoting hair-growth.

Third, changes in body weight, diet amount, drinking amount, and diet
efficiency were slight, but there was no statistical significance in all of
the groups. As an indicator of stability in toxicity test, the weight of
organs such as heart, spleen, liver, kidneys (left and right), and thymus
were measured and the results showed that the weight of the extracted
internal organs was not statistically significant (p<0.05). Therefore,
direct and indirect effects of kudzu leaf extracts on the organs seem
insignificant.

Fourth, the hematological test conducted to know basic metabolism of
the organs showed that white corpuscle count changes did not have a
statistical significance in the positive control group compared to the
control group, while there was statistical significance in the experimental
groups (E1, E2) compared to the control group (p<0.05). In group El,
neutrophils related to inflammation among leukocytes significantly
increased(p<0.05), but there was no statistical significance in the counts
of monocyte, eosinophil, basophil, red corpuscle, hemoglobin, red
corpuscle volume, and platelet of all the experimental groups.

Fifth, Skin tissues were observed by using an optical microscope after



dveing with H&E. At a magnifying power of 100, the hair follicle
counts, hair follicle depth, and inner skin thickness all significantly
increased statistically in the positive control group and the experimental
groups (E1, E2) compared to the control group. Therefore, pine—needle
extracts seems to be effective in promoting hair-growth.

Sixth, the enzyme activity of ALP within skin tissues, regarded as an
important indicator of hair growth induction, showed statistical increase
significantly in all groups compared to the control group (p<0.05). There
was significant increase in relation to the y-GT activity, which is
highly expressed in proliferation and division of cells, in all the groups
compared to the control group(p<0.05).

Seventh, The growth factor expression level of IGF-1 mRNA within
skin tissues had statistical significance to the hair growth and showed
high activity in all groups compared to the control group. The
expression level of VEGF mRNA within skin tissues showed the highest
in experimental group EZ, and experimental group EI1, the positive
control group, and the control group were as followed. The expression
level of impeding factor TGF-B1 mRNA within skin tissues was
significant in the positive control group, experimental group EIl, and

experimental group E2 compared to the control group (p<0.05).
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