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Abstract: In order to investigate functional characterization
of callus extracts of apple ‘Hirosaki’ for cosmetic materials,
biological activities of its extracts including wrinkle improve-
ment, hair growth, and anti-inflammatory effect were investi-
gated. The callus extract showed similar activity with TGF-3
used as positive control at 50 pg/mL in the test of collagen
synthesis, and increased 40% of proliferation of hair follicle
dermal papilla cells. Especially, in case of anti-inflammatory
effect, callus extract inhibited about 50% of COX-2 expres-
sion which was known as response for intermediating inflam-
mation, and about 70% of eotaxin-1 production which was
increased by atopy dermatitis.
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Cot 22 FFE= st )lem, 21 9o &= carotenoids,
flavonoids, isoflavonoids, phenolic acids 5-2] t}oFst phyto-
chemicalof 2} 3 4] 3HAka}, ghoF W 4l E o A gk v|vk o
of an7t = Ao A Ak [1,2].

Ho] & A E 2 () A9 o}l Lk
Biospectrum Life Science Institute, Seongnam 462-807, Korea
Tel: +82-31-750-9400, Fax: +82-31-750-9494

e-mail: pdh@biospectrum.com

ool 3t AHTHE B3 HAE 2ARA Y T APE A
F7hA) G 29 & 20 fo] i of gk AFz
553k 343] $2EL 8 YA A oM Fo] wa

solon], 53] Bhuof A9 Fepdl A 27 HE W
of FHguchs 339 T

3 36 801 G5 B4, 0, 54 405 3
2 EJ_}Q- oAt E2H9 P a
Pt on, ol el fip8 ol 510l 3
| 54 g}?ﬂ— ZHE 7|03 Ao R wWokx| 1 3{1’4— [4]. 3t
A9k, A A A B At A9 8 AR EE52 Uttwiler
Sptlauber’ 22| A &5 2] Human stem cell $4] W 23§ §
i, BN =3 A, ol Fel A Y w7t FENA &
7 G A S B ohe Bl Wk A4t veE A4
ot} [5].

2ol Al Z 9 S-S Al A AE o] 83 SE 4
Az o] 5 AL o] R A HA, FU ol A= S &
B A s FEE A9 FAre S5} 7hrtol kel A
2 A 2520 Y A 5 of g Atk HArE A QLA e
[6-8], A1=0] ZAe| 2 v b vk, vjeka], A s
Lo AME-E Al 24 Fofl wheh AR e 24 9
Apol7F Ut Aoz defA ot 23 (Ginkgo biloba
L&) |2 vk vk of whet gHikst 84 o Aol &
e L [6], ESF v} (Ocimum sanctum 1.)2] B A~ 9}
?“EV\ el AlE 24 (8, 279 S 246 21,
% &9 9= T DPPH radical 427594 Z}o]& Lhe}
WL [9]. o] 2f3t A Atz Hol b F53 th& Y
ZZo) A wjokE AR AP A FEE EI on] gl
‘Uttwiler Sptlauber’®] ZA8iA 2EET= o} E 8§52 YE

=Tl



Ath S| 2AL| A FEE9

7158 FHEE ATEN S EH

245

W b5 Aol £ A0 R ekt

uebA] 3 QoA el AuE g 824
(Hirosaki) F5-9] el 229 Wel2Hy 452 59 )
4 BE 2R A S8k S AEsn

2R 23y

21. 434 =

2 AP AR R | 2AV] FFY AHUFE A& 94
oA - - ol &skqith Ab LR O GEAY Z71 5 70%
of kLol 3027+ A, F/AA R 1027t Al A, 2% 2totd
SANGEFO R ISEL AS $ Ut & 33 A4 stk
A A ol ARgsHeith 2 At E £7]= F7 2~3 mm
o] A7) & ZepA AR A] flof A3kt A
SR = MS 7] 28] Z] [10] 2 Nl 3% sucrose, 0.8%
agars H715F9 A, Al EA AR A A 2 2,4-dichlorophenoxy-
acetic acid (2,4-D) 0.5 mg/Le} 6-benzylaminopurine (BA) 1.0
mg/LE & A 2]5}31t} pHi= | NKOHE ©]-&-5}o] pH 5.8
B HA F121°Co) A 1587F 19 EF & A5G, vl ok
ZUO T 24+1°Co A AU B, s A i 2
S| AF el Aol A 35 7HA o = Al u Foto] A sk

2LANR &

AzE A ao] 70% o eh&S AR B 1:10 (w/v)9] H]&
2 A7beto] 1A7F S9F 250 &S 33 whEsHl). o]
FZ52 974 (Whatman No.1)Z o] 7}k
7|2 40°CollA 55313, w5 FE5E
of Al & & A3 T

AL FEE S AT S B3-S A AR
oldlEe ZahAl RS ZAe Aoy
10% fetal bovine serum (FBS)¥} 1% penicillin-streptomycin®]
715 Dulbecco’s modified Eagle’s medium (DMEM)o]| A]
37°C, 5% CO=71 o & HjoFstal At = 4~15At) A=
AlE o] A8 TE A ZE 96 well plateo]] 1x10* 7] /well®
&5k 10% FBS7F 371l DMEMO|| A 2441 7F 5-QF i
3 5, DMSOo]| 591 A|R 2 FBS7} ZHE%] 2e 2e
DMEMO]| 1, 10, 50 pg/mL 5= ¥ 2 H7}5ko] thA] 484] 7
sl vjokal Ak 7] Fof §25 ZepAo] oFL vjokal e
procollagen Type I C peptide EIA kit (Takara bio, Japan)& ©|
§3to] 2otk Ex AP ZehAl 247120 £
H B2FENS 343 T 450 nmof| A ELISA plate reader
(Powerwave X, Bio-tek INC, VT)& Z3=& =75}lo] A
5ha1, o] 2 o] g3te] Sehal A4S A skt

24 N ZQEY 4

A EAE S MTT assay 0|43 24 5gich. vjofo] 2t

S AA A 1/108]= ko2 MTT €9 (1 mg/mL in
PBS)S o] 31, 37°C, 5% CO,H k7] of| 4] 44| 7k §H-8-314)
o} vl S mE A A S DMSOZ 500 uLA Wil AjE
W 3495 formazang &3 A1 71 -, 540 nmo]| 4] ELISA plate
reader® TP EE SH O] Al E F4)& I8k}

25. 25 Ax A Y 84

Aol FEE YR A Y o] 87t HESHIA
o 2% MEZY AMEZAS 3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) assayS E5}o] =4
St 8% A 3E£= Supplement Mix follicle dermal papilla
cell GMo] & 7} Follicle dermal papilla cell growth medium
o A 37°C, 5% CO,Z A0 & vjokatela, At & 4~114 0}
A S Ao AFR3}ITE AJEE 12 well plateo]) 5x10* 7/
wellA BE35}o] 24X]7F =oF vl oSk & serum-free media=
HFILo] 22 31 DMSO9] 591 A|& 2 1, 10, 50 pg/mL FE=E 2
ARt & T2A7F FF oAl uj kst geh. Hj ol i %
MTT assayS &35t M S4 25 S4 5k

2.6. Cyclooxgenase-2 (COX-2) A 3| &4

RAW 264.7 M| 325 10% FBS%} 1% penicillin-streptomycin©]
A7}l DMEMOo|| A 37°C, 5% CO,Z A S 2 vjoFst3lat, 12
well plate®]] 5x10* 7} /well®] BZF3t & 244 7% v oF5} 43T,
HjoF 3 transfection reagentE ©]-8-3}0] COX-2 reporter
vectorE- transfectionA] 7 T, 24 A) 7} vl OF & FBS7} 35| ]
%2 A2 DMEME HHto]E &, DMSO9]| =2l A& &
1,10, 100 pg/mL s = 2 A A 2] sko] 1A 7F 59k Huf QFA]
Ztt. A4 oF 3 lipopolysaccaride (LPS)E 200 ng/mL2] 5 &=
2 7o) Aled <ol A e sko] 1447 &< vl st ek. v o
S AEZE 485t dojA pellet2 50~100 uL2] reporter
lysis bufferE o]-&-ato] A5 ol A 1AI7F &3fiskqlct. 14]
7k % 13,000 rpmof| A 1587F f422|ste] fofxl 45
< luciferase substrate solutiond} 1:1 (v/v)2 #7}3t o2
luminometerE ©]-§-3}¢] 405 nmoj| A FFEE ZA 53T

2.7. Eotaxin-1 A 3 &3

NIH/3T3 A|3£2E 10% FBS2} 1% penicillin-streptomycin®| &
7}=l DMEMO A 37°C, 5% CO,ZAC 2 vjoksl4ial, 12
well plateo] 1x10° 7]j/well® B33 2 24A| 7t v k31T
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£ 50 ng/mL =2 A 2|5t 24| 7t F2t vl 3 vl A5
N5 3|45to] ELISAES 43 5}o] eotaxin-19] #H] A =5
bl 255ttt

28. 34 A3
SAE EEA = B HA Y] P = EASHIL, FA
] 91492 Duncan testS ©]-§-35}9f p<0.05 o] -



246 Korean Society for Biotechnology and Bioengineering Journal 28(4): 244-248 (2013)

- kg

3. FHA PR T2 84
YR ZRE Y Ao el 9 E BT, FAG= = 7i‘
o) 50 A2 F g Fojshy] g, Fehale A
Feo} gl F=E AT B A o] ek [13]. whebA] ARt 371
RRE fEE AL 25 FEA S A A
FrobAl Zofl tiet EEhdl A5 S5kl A &
7 anE 2ARH 1 Aah, Aes 2552 50 uy
mL o)A ZabAl Astaako| oF 14% Z7}8fo] oFA T =
¢l 10 ng/mL TGF-B&} |3t =39 TAL 2o
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S A E Y WSk WA AT (Fig. 1b).

J~_ rlo

()

—
B
o

—
o
o

—
o
5]

]
o

60

40

Collagen synthesis (% of control)

Control TGF-B 1 10 50

Hirosaki(pg/mL)

Control TGF-p

,_.
o
o

H

o]
o

Cell viability (% of control)
N o
o o

N
o

Hirosaki(ng/mL)

Fig. 1. Effect of callus extract on the collagen synthesis in human
fibroblast cells. Collagen synthesis assay. TGF-3 (10 ng/mL) was
used as positive control (a). Cell viability assay (b). Data are expressed
as meanstS.D. of three independent experiments. *p<0.05 vs.
control group.
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Fig. 2. Relative growth stimulations of hair follicle dermal papilla
cells by callus extract. Data are expressed as meanstS.D. of three
independent experiments. *p<0.05 vs. control group.
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Fig. 3. Effect of callus extract on COX-2 expression in LPS-stimulated
RAW 264.7 cells. COX-2 luciferase activity assay (a). Cell viability
assay (b). Data are expressed as meanstS.D. of three independent
experiments. *p<0.05 vs. control group.
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IL-40]] o] 3] &g 3Hel NIH/3T3 A 2o A A A 225
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Fig. 4. Effect of callus extract on eotaxin-1 production in IL-4-stimulated
NIH/3T3 cells. Eotaxin-1 elisa assay (a). Cell viability assay (b). Data
are expressed as meanstS.D. of three independent experiments. *p<0.05
vs. control group.
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