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Abstract

The effects of extracts from Lentinula edodes (L. edodes) and Aquilariae agallocha (A. agallocha) on the DNA damage
response in ultraviolet A (UVA)-exposed HaCaT cells and on the allergic contact dermatitis caused by 2,4-dinitro-chlorobezene
(DNCB) were investigated. When UVA-exposed cells were incubated for 24 hours in medium containing L. edodes or A.
agallocha extract, the level of 8-OHdG and CPD decreased in a concentration-dependent manner. The combined treatment
with both extracts potentiated the decrease in UVA-induced 8-OHdG and CPD levels as compared with those following
treatment with a single extract. In addition, the two extracts showed preventive effects against the UVA-induced reduction
in collagen levels. Furthermore, the blood levels of IgE, IL-6, and histamine decreased more significantly upon combined
treatment with L. edodes and A. agallocha extracts as compared with those following treatment with single extracts in
DNCB-induced allergic contact dermatitis in the ICR mouse. The results of the present study suggest that the components
with in the extracts of L. edodes and A. agallocha can help to prevent of UVA-induced genomic instability via a decrease
in DNA damage, and to decrease the DNCB-induced allergic dermatitis via modulation of relevant proteins including IgE
and IL-6. Further study is needed to clarify the purified components related to the preventative effects of the two extracts
against UVA- or DNCB-induced genomic damage.
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Sk I RA7HA] deitk(Jang 5 2012). I3t 95 A2
A ALl A o7t ARtEE Fal /4T SUHSHAl
=™ 7,8-dihydro-8-oxoguanine(8-OHdG) I} ZH-2 7|9 Alsl
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g9 Ao 2 DNAZ} £A4 5 thDuale 5 2010; Matsuda 5
2010; Guo 5 2013). RFL)Aof| oJ&f Arafl& 22 DNAO] X371
=] 9] oF 70~80% F=7F CPDs FAdoll sl °‘°1‘/}7ﬂ
FHrhMasuma £ 2013). 2] XAZ <¢13F DNA Al3f HH2-
s MZF71E FAIA7]12L, DNA 35 HlAUES J-E_OP
o] 3Eo] WhFo @ oLy % alA|ul, Abale] A=t 7 A
Lo= MEIANZ FEHTHRoy 5 2012; Yin 5 2013).

o7} Al 9 AL 2AS| Wi x}g o= olg)
w2 e FgEa 3, 2 SstEdo] SrtshHA B
Fo] Aol eEFol WY 7]5 oliolu &R Hghol
S7H=E AL leH(Lee 5 2005). dHAAE HES9 R A2 7WA7F
ojn] ol FEE & thA] Fof A =EHHA THZ
ToF HAAIZ ol s BAE= Az "o 7l vk
o=, FAI HE Al 5 AREeA 12A1ZE Abolof] FFHEG-0]
AZE= A9E ainkgolnh o]¢h 2 gAY HE
FHoll= IgE, IL-6, S| 2B 22 |5 Mil=d s 2
o] yehb=d, ol2fdt Ale| 7RIS ¢EA| ¥HS
frrnt opygl, HHHE-S A 5kA|XITh DNCB(2,4-dinitro-
chlorobenzene)= TEAIF oA LFRA HE2uHgS SuF
A7E] AEEE EH U BAR 424 Ty
WS ol-gate] AAle] ANkHel AEA W] Bt
Agst= Hpoltt. 22 DNCBE §23t d8A4 &5
Fgoll T ot Aol AN U A ol&
o AR @ agante] tigt A50] o]FoX| 1L Qi
53] ol52 ¢RI AEYFEE ¥ FHo AY ==}
o 8AZ &tz AT £ 424 o] Fo|R| L Utk(Shin
GS 2000; Byun 5 2005; Kim & Kim 2005; Kim 5 2005; Kim
< 2006; Lim 5 2011).
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1. &8 =

B AS oA AFESE EWA(Lentinula edodes) FZE
Z A&l 208]2] 95% ethanol & AF-L-of| A 24A]7F F<t
ki 22310] QX2 g3 T, ot A 2

HEP7](EYELA, Japan) 2 7&%‘ lﬂ—-’ﬁ—ﬁ}‘ﬁ FEES “214 %l

il

S

of4 N r‘lO

Skt AR 40 g& gafjof] 100 mLE 713} *J%OM 24
AZE Eet ARG & AR 2 oAifste] ofatelg Agich

A FE2ES AFTTWIE AUt 555t &aid =
£2-2 A9t} 8-OHAG, CPD &= Santacruz(USA)o| Al -
31993, DNCBE Sigma-Aldrich(USA)9l| A, IL-6, IgE & 3]
E}gl ELISA kit= Abcam(USA)ollA] ¢35t

[ e e <

2. M= HiQF 2 XIR|M Z=A}

Q17F ZHAl A2 F21 HaCaT A EE= 10% fetal bovine serum
(FBS)Z} 2 mM L-glutamine®] gH-Eo] ¢l+= RPMI-1640(Gibco
Laboratories, USA)oJ| A 37C, 5% CO, 8J%7](Sanyo, Japan)©]
A 24217t vheFshedeh. HaCaT M2 PBSZ A At ¥ 2}e)
AA5,000 IS 2AVSEIL, FAHEA] B AT A
F2ES 7247 2 H(0, 5, 10, 25, 50, 100 pg/ml) -2 7zt
FEES 2 ENA 7] 5o 5YT s=EE R
H jRE A she] 24A17F et wjgFsH AT

3 MZE g4 24

N2 SAAE AH-L 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl
tetrazolium bromide(MTT)(Sigma Aldrich, USA)E o] &3} &
A3FA ). HaCaT A|EE 96 well multiplateNunc-Immuno Plate
Maxisorp, Rochester, USA)®]| Zt well F 1x10°7]¢] NZE 2
Z=3}a1, 24X 7F B¢t wjokst & FBS7F A7HE A HiRE
gota, Aol A2 FEEES TS FRolA 2443
2|31t v & phosphate buffered saline(PBS)2.2 A2
g % 0.5 mgmLe] MTT &4 100 uLE gz, 447k 5 37C
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ol A vjEt &, 570 nmoj|A] EL=(ELISA reader, ReTiSoft
Inc, Canada)E &A3to] 1 a5 AA =L ojsh W&
&2 AbEsto] Blastqith

4. DNA A 6H —’.f— 2M

DNA 43 2 242 A7) who) ueh AEueL, 9]
4 2 9 228 AT AREC) DNAS 220 5 s
blot(Hoefer Inc, USA)2 ©]-8-35}¢ polyvinylidene fluoride (PVDF)
(Millipore, USA) o] B2kA|7] & CPD E:= 8-OHIGE z+z+
13,000, 1:1500 2.2 814417 3] Sz} wk-gA|A gHalo]
A] Hyper film(Fuji, Japan)of] A8t & A2 o]u] x| & Image
] 2209 28 AJA AP A5 0] CPDE} 8-OHIGY] oF
of gt FdigtS 24tk

5. MESE U ABF
4B S8 AT 303 9 653 2R (R okpx

ANFET AR 77 F BB AJLA Ll 24402

S 40~50%, HYS 12X]7F 712 Asstg o
ZF APEE JAZZ, DNCB @538+, DNCB + &
E3HE 0.2%, DNCB + 1%, DNCB + 5%, DNCB + 10%,
DNCB +20% 0|7 7] 22 U9l on, 7 Fof| &3}
< Fe sukE = & 35ute| e {7t ol S EH AU &R A
Z R o] BHE HHES YFdistn FEAEe Y
3]9] 49149 M3 WKUIS-73) tofl 3=k

6. UM FIMPH R U AIZ x|

npex Sol ¥ Amak, 100 uLe] DNCB(5% olive oil)
Bl 3 53 % 35 F BEe] S HEYR
& §EAZTE BA 200 LK Z47He] e A A
%?—%EH*P] FR42 7 2ol wet Fo F 589 7
sxsigon, Patols FReu Bxslgth

SO R A 1

lo

7. IgE, IL-6, SIAEIR &H

AgTel obg 9 EHE A B ¥, vhgrolA of
H28 FUAA SN o4 Bole AP ohe
AHEYst] S FHlstRth @Al ZE o U= Ik,
IL-6, 3] 2~EMFIQ] 9F2 ELISA kit(Abcam, UK)E ©]-&35}4] A)
Z2ALY] Aol w2t 3 E Y. 229 HEES ELISA
reader(ReTiSoft Inc, Canada)Z 450 nmoj|A] SH =& =X}
e

8. SAHIXzZ|

DNA 3]%3 ejx)y g%y

doll it uwAlat Jge] ax 761

BE SA3LS YAHEESHAH MeantSD) 2 FA| 3T
J % Student’s rtestS ARESFE AL, p<0.05, p<0.01
Aoz YT
23t 9 T
X718t 2%£9] A& FuWX(Lentinula edodes)T} X3k
(Aquilariae agallocha)®] NTHE 222, AL ZAL
HaCaT A|320ll A 2fato] Al 2] S5 2k DNA A48 3-8
RAE L FPe] s APk

1. M= &
2871 el mEt 96 well plateof| A v ofl Ao &Fef4d
A(5,000 J/m* )2 ZAFSE T 24A7F B9t AT JgF =
282 747+ 0, 5, 10, 25, 50, 100 ng/mLA Wo] ¥Rg-A]7] ot
2 Asle] AEFHEE A3 AT} T 228 u% 34
HA g2 oll vlal oF 10% 71 F7istglen, A7) =9
U FEE F FEES I HIBE EASRE W 22
Y2k A 2|3t wtol] wlste] 100 ng/mLof|A 10% F&= o F
Fet 23S Yetd ithFig. 1). AT He L5 gt

A-II: xg

Oll

fjo ol-ﬂ

N

3}t 5ol Qo] Aty AEHAE E9F ¢ vk 297t
gHE A 9lth(Yeon JH 2009; Kim MJ 5 2012). o|¢} e =
70 1| —s— L. edodes %

—O— A. agallocha
—v— L+A

65

60

55

50

Cell activity ( % of nontreated controly

45

I0 l"'! ‘IIO 2‘5 5‘0 150
Concentration (ug/ml)

Fig. 1. Effects of single or combined treatments with L.
edodes or A. agallocha extracts on cell activity in UVA
(5,000 J/m’)-exposed HaCaT cells. Cells were exposed to
UVA or not (cont) and postincubated in medium containing
various concentrations of L. edodes or A. agallocha extracts
or their combination and then processed for determination
of cell activity as described in Materials and Methods. Data
represent the mean+S.D. of at least triplicate experiments. +,
p<0.05, versus normal medium post-incubation (0 pM). *,
p<0.05, versus L. edodes post-incubation.
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A5 ilsteE Fote Ao s F7het Akshd
2EHAE FaAA Fof, B A Ak} o] A2 &4
Tt 7k Ao AR Hr

2. DNA k5l 318 =& 24
A olop7|g AMY A g FAlS 52 F
g Al 2B A g aukE Ejls) 0 el
Eg 2R s S5 DNA A3k
JEants Flstuat stk

Hj F A ol ZFIAHA(5,000 Jm')E ZARE - 24X)7F B¢t
ZEES x%alo}@l Zpej Aol ofsf f=% DNA A3f vHg

MM

5 K
o N ot

do

ol

e}

2

_i’_

o dizt FE=52 aE FHIAU WA A4S 7 Al
Eo] E% S AR T, FIHA 2EET YF 22E
= , 10, 25, 50, 100 pg/mL% Y1 ¥h-SA17] ok,

DNAE —i,—%"‘]-oi slot blotZ ©]-&3}o] CPD2} 8-OHAGS] 4=
Ne AT, BAHAT WF FEE 27 FEEY
o2 CPD9} 8-OHIGY| &< ABAFLH, & FEES
A7) F=o FYsHA 1:1 £t o 100 pg/mLofA] oF
10~15% 9 ZaA1 235 Yeh YokFig. 2, 3).

&
77} o,
=
=

3. YXIM HETHA Che 53}
EINAT WFE B3 wE g w7} Qo] sla

3.0

N | edodes
1 A agallocha
25 LA
* * -
204 *

Relative 8-OHdG

0.5

cont 0 5 10 25 50 100

Concentration (ng/ml)

Fig. 2. Effects of single or combined treatments with L.
edodes or A. agallocha extracts on the 8-OHdG levels in
UVA (5,000 J/n’)-exposed HaCaT cells. Cells were exposed
to UVA or not (cont) and postincubated in medium containing
various concentrations of L. edodes or A. agallocha extracts
or their combination and then processed for determination
of relative 8-OHdG levels as described in Materials and
Methods. Data represent the mean+S.D. of at least triplicate
experiments. *, p<0.05.

o A5 - uE RERE T DS B
3.0
N | edodes
[ A agallocha
25+ LA

2.0

Relative CPDs

0.5+

cont 0 L} 10 25 50 100

Concentration {pg/ml)

Fig. 3. Effects of single or combined treatments with L.
edodes or A. agallocha extracts on the CPD levels in UVA
(5,000 J/m’)-exposed HaCaT cells. Cells were exposed to
UVA and postincubated with various extracts as described
in Fig. 2 and then processed for determination of relative
CPD levels as described in Materials and Methods. Data
represent the mean+S.D. of at least triplicate experiments.
* p<0.05.

Relative 1gE
;%]

cont DNCB 02 1 5 10 20
L +A (%)

Fig. 4. Effect of combined treatments with L. edodes
and A. agallocha on the serum level of IgE in DNCB
treated ICR mice. Mice were treated with DNCB and
various concentrations of combined extracts and then pro-
cessed for determination of relative IgE levels as described
in Materials and Methods. Data represent the mean+S.D.
of at least triplicate experiments. *, p<0.05 and **, p<0.01,
respectively.
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Relative IL-6

cont DNCEB 0.2 1 5 10 20

L+ A (%)

Fig. 5. Effect of combined treatments with L. edodes
and A. agallocha on the serum level of IL-6 in DNCB
treated ICR mice. Mice were treated with DNCB and
various concentrations of combined extracts and then pro-
cessed for determination of relative IL-6 levels as described
in Materials and Methods. Data represent the mean+S.D.
of at least triplicate experiments. *, p<0.05 and **, p<0.01,
respectively.

Relative histamine

cot  DNCB 02 1 5 10 20
L+A (%)

Fig. 6. Effects of combined treatments with L. edodes
and A. agallocha on the serum level of histamine in DNCB
treated ICR mice. Mice were treated with DNCB and various
concentrations of combined extracts and then processed for

determination of relative histamine levels as described in
Materials and Methods. Data represent the mean+S.D. of
at least triplicate experiments. *, p<0.05 and **, p<0.01,
respectively.

A, AAEEQ ICR nfg-20f DNCBE F 534 353 5% =

zste] dHAY JAEYRAS A7), 4 FE2ES 11
2 Z3sto] 33} 275000 02%, 1%, 5%, 10%, 20%2 2314
A oL ml o] 3= 53] 7tAC R =2g 5, FoofA HE

Qo) et Eum A o] 763

ELISAE o] &3} IgE, IL-6, 3]
3}, DNCBo|| 2|3 2@ Igk
sgEe Aejsias o 4aw 2

hmﬁl‘m

= Yehfglon, IgE, IL-6, Histamine =5 5%0]| 4] oAl t)
2 o] 2z 9? 40%, 30%, 30% #4 IS UEh Rt
(Fig. 4, 5, 6).

o] ARz £ uj, 2N JF FEES A F
HAIEZ mElo A DNA A3f wh-g-of thgt 25 avel Ads

SR dAY HEu R it | s} Az
7b AFE EASE 35 EFEONA Uehd o 2
€ Y T A B4 5ol dFH e, AF Y
JofF &R IA FEEIL Qe FUHAY lentinan, HY
27 a3t2 7} FAR(Park SY 2009), 18] 1 3¢, g
27|, st 59 7150l Y AT AaFH =, F7=
HIER T 2 thgdt 2 S0 o Asadz ArdEn
(Chen & 2014). AAIT 71H& $&AFLE T3l graford

gayel ok

0 W #=
B Aol e A} 7154 e ez oejnl
HAZ 2459 TRHAKIm 5 2012)2 JF FEE(Yeon
JH 2009)& &35}, AFJAd oz Q) 7had NEZzA =}
Aol o F713t DNA As) #Hg-ql 8-OHAG % CPD2} 2
w3t B FAA S s EF 52 ZX—I%}@]
S04 QFgst T TAsEOm, o) o] T 2229

T O Hold 715 "HAAA HE3E ol-&ste] HGA|
A S ez DAY= g g digt 382 & =3
RIS Yo7t AdEE HHoA o] F FEE E o

2 7152 WA S ol gstel WelRA Bergo
2 WAshe WRgel e 2AHe ZRE A5 8,

DNCBE 7 534 3% §9 mxste] deiA4 BE9 %4
o SUNA|D, 2 2FEE BTN BLEA o] EED
H AP A IgE, 16, 3| 2Ehele] TEdo] A=Y
& WStk Ik, L6, 9% TSl 5| 2etu ol v
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g5 23 "9gs SANAFE FAHAY BER] DY
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