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ABSTRACT

In order to investigate functional characterization of callus extracts of apple ‘Hirosaki’
for cosmetic materials, conditions for callus induction and proliferation were optimized and
activities of its extracts regarding to anti-oxidation, wrinkle improvement, hair growth, skin-
whitening, and anti-inflammatory effect were tested.

For callus induction, segments cut from newly developed stem were used as explants,
and cultured on MS solid media containing different concentration of 2,4-D and BA. As the
result, yellow and friable callus was induced in combinations of 0.1-1.0 mg/L 2,4-D and 0.1-
1.0 mg/L BA. Among those 0.5 mg/L 2,4-D and 1.0 mg/L BA combination was best for
callus proliferation as well as callus induction.

In the activity test of callus extract to skin improvement, anti-oxidative activity
measured by DPPH radical scavenging was very low comparing to positive control of Trolox
treatment, and skin-whitening activities which were estimated by inhibition of melanin
production in mouse B16 melanoma cell and HeMn cell were not significantly changed.
However, the callus extract affected to the activities for wrinkle improvement, hair growth
and anti-inflammatory effect. The callus extract showed similar activity with TGF-f3 used as
positive control at 50 ug/mL concentration in the test of wrinkle improvement effect, and
increased 40% of hair growth activity measured by growth stimulation of hair follicle dermal
papilla cell. Especially, in case of anti-inflammatory effect, callus extract inhibited about 50%
of COX-2 expression which was known as response for intermediating inflammation, and
about 70% of eotaxin-1 production which was increased by skin inflammation, although NO
production was not inhibited.

Through this study, it was suggested that the callus induced from stem of apple



‘Hirosaki’ had active compounds for wrinkle improvement, hair growth and anti-

inflammatory effect, and might possess a potential for developing cosmetic materials.
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(Cell application Inc, USA)+ SupplementMix follicle dermal papilla cell
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& 100% DMSO°| % Al=% 1, 10, 50 pg/mL % W= HAA et
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1) NO 474 A& 54
v oA A EQ] RAW 264.7 AXE 10% FBS® 1% penicillin—

streptomycin®] H7}¥ DMEMo|A 37T, 5% CO, ZAOSZ visSar, 12

o
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off
o
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b F oSS H4etel NO ANBE SASNT. NO AL
obdt W opditeled PE - ALl ASHE Aokl Griess (1%
sulfanilamide, 0.1% NED [N-— (1 —naphthyl) —ethylenediamide dihydrochloride], 8.5%

phosphoric acid) & ©]&3}lo] 43Itk RAW 264.7 Al XEviF A5 A3} Griess

Alokg 1:1 HlE=E ¥gd § 540 nm FFNM FHE SHS Edl NO

2) Cyclooxgenase—2 (COX—2) A& &3
v oA A EQ] RAW 264.7 AXE 10% FBS9 1% penicillin—

streptomycin®] #7}e DMEMe|A 37T, 5% CO, ZAOSZ wjostSar, 12

o

well plateo] 5 X 10* Z/well & B3 5 2473 wjekslqich. i<k
transfection reagents ©]&3te] COX—-2 reporter vector® transfection
AR 2447w F FBS7F 2§ A k2 AlE2 DMEM® Hpfols &,
100% DMSO°] =<l AJ5% 1, 10, 100 pgg/mL s HE A ste] 147

& AujEAze Ak § LPSE 200 ng/mLe == 242k Aol

= o
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0mg/L

Figure 1. Effect of different concentrations of 2,4-D (0.1, 0.5, 1.0, 3.0 mg/L) and BA (0,

0.1, 1.0 mg/L) on callus induction from stem explant of Hirosaki.
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,“

A B C

Figure 2. Callus induced from stem cultured on the MS media containing 0.5 mg/L 2,4-D

and 1.0 mg/L BA. A: Stem explant. B: After 3 days. C: After 21 days.

Figure 3. Friable and yellow callus induced from stem on the MS media containing 0.5

mg/L 2,4-D and 1.0 mg/L BA. Scale bar= 0.2 cm.
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S|2AL] A AE MSIAMiA A 353 wjkste] AT 28.42 g9

—

M AE 5351 TE ]2 40C Dry ovenollA 48A17F AXAZl & AFEE

3.21 g& 4o, AxdE AR 70% °le-&S 30 mL FH7Fsto] 1413 &<t

IPFEFES €S T AU (Figure 4). wepx] Ags AAFTOZTH

Callus (28.42 g fr. wt)

Dry (40T, 48 h)

Callus (3.21 g dry wt)

70% Ethanol

Sonication

Filteration

Concentration

Freeze-drying

Callus extract (1.30 g)

Figure 4. Scheme of the extraction processing to construct extracts of Hirosaki callus.
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S|2AM] AA FEE F EYdE d¥S SAS & 23 5.94 mg
GAE/go =2 et s FEE9 Egdls S%2 e @2 Zlo=

SRS

N
i)
v
[>
o
i
o
{0
A=}
-
tpli
ofr

4-1. i3l &4
HlH = o= La10] BA] AbAE ;
T =
yHE= A =F2 free radical?l d AFAF (reactive oxygen

species, ROS)o] AAdH o], &gts, F54 U 7n, FZ9 22 I

o
it

w3HE opZ|A7lE AoR &deA gtk ols W diF-E fuE wkso

AL NS Az A8 E =4, @ —tocopherol, L—ascorbic acid®} Z&

ogk
2
o
2
=
10
:(I)l:'
=

Q

.
(@)

=
o)
B>
X
i)
2
2

Hk-go] FAHCH31]. 2 = <rg3H
T%9 gy Zl DPPH ®H52 dAitst S48 At REdos AMEY

o] g&ste] ZHAHs om, 1 AF}E Figure 5 o YeRd A Zrh A
Y Z7¢ Troloxe 10 xg/mLe FZoA <k 85%2 A2AFES HQ whd,

AMHA FZELE 500 pg/mLolA ¢ 14%9 & A2ASES vehdo] ails)

vhd ol =768 AelAe AS 420 pg/mle EEoA 50%2 DPPH

radical 27s< YERN oW, A& (Y, =7D3 AHE FEE9



B A=

=
[e)

o] DPPH radical 44

)

s

oH[27].

2l ¥ & 3}3Eo] DPPH radical 242

mely %

| ZAH]

AE AR EBud, s

e

ks ATH32].

26



100

B Trolox
Hirosaki

S0

80

70

60

50

40

30

20

Freeradical scavenging activity (%
ging \

10

-10 - 0 10 50 100 500

Concentration (ug/mL)

Figure 5. DPPH radical scavenging activities of Hirosaki callus extracts. Trolox was
used as positive control. Data are expressed as meanstS.D.. Significant differences
compared with the control values are determined using Duncan’s test (*p<0.05,

**p<0.01, ***p<0.001).
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Figure 6. Effect of Hirosaki callus extracts on the collagen synthesis in human
fibroblast cells. TGF-p was used as positive control. Data are expressed as means+S.D..
Significant differences compared with the control values are determined using

Duncan’s test (*p<0.05).
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Figure 7. Relative growth stimulations of hair follicle dermal papilla cells by Hirosaki
callus extracts. Data are expressed as meanstS.D.. Significant differences compared

with the control values are determined using Duncan’s test (*p<0.05, **p<0.01).
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Figure 8. Effect of Hirosaki callus extracts on melanin content in mouse B16 melanoma

cells. Data are expressed as meanstS.D..
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determined using Duncan’s test (*p<0.05, **p<0.01, ***p<0.001).
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Figure 10. Effect of Hirosaki callus extracts on nitrite production induced by LPS in

RAW 264.7 cells. Data are expressed as meanstS.D..
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Figure 11. Effect of Hirosaki callus extracts on COX-2 expression induced by LPS in
RAW 264.7 cells. Data are expressed as meanstS.D.. Significant differences compared
with the positive control values (COX-2 expression induced by LPS in RAW 264.7 cells)

are determined using Duncan’s test (*p<0.05, **p<0.01, ***p<0.001).
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Figure 12. Effect of Hirosaki callus extracts on eotaxin-1 production induced by IL-4 in
NIH/3T3 cells. Data are expressed as meanstS.D.. Significant differences compared
with the positive control values (eotaxin-1 production induced by IL-4 in NIH/3T3 cells)

are determined using Duncan’s test (*p<0.05, **p<0.01, ***p<0.001).
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