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Antioxidant and anti-inflammatory activities of fruiting bodies of Dyctiophora indusiata
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ABSTRACT - Dictyophora indusiata is an edible mushroom belongs to Family Phalacese of Phalades, Basdiomycota
The purpose of this study was to investigate the antioxidant and anti-inflammatory activities of methanol and hot water
extracts prepared from fruiting bodies of Dictyophora indusiata. Besides measuring of 2,2-diphenyl-1-picrylhydrazyl
(DPPH) free radica scavenging activity, a reducing power and a chelating activity on ferrous ions were aso measured
to evauate the antioxidant activity for those extracts. To measure the anti-inflammatory activities for the extracts, nitric
oxide(NO) production from lipopolysaccharide(LPS) treated RAW 264.7 macrophage cells and carrageenan-induced acute
hind paw edema of rats were investigated. The results showed tha the extracts have excelent DPPH scavenging and
chelating activity on the ferrous ions compared with positive control. The nitric oxide(NO) production in LPS-stimulated
RAW 264.7 macrophage cells were decreased as we increased the concentration of the mushroom extracts. Significant
reduction of paw edema of rats were observed at 2~6 h after treatment of methanol and hot-water extracts with 50 mg/
kg concentration to the rats which are induced acute hind paw edema by carrageenan administration. Therefore, the exper-
imental results suggested that methanol and hot-water extracts of Dictyophora indusiata fruiting bodies might be used for
natural sources of antioxidant and anti-inflammatory agents.
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Table 1. Tota polyphenol and flavonoid contents of methanol and hot-water extracts from fruiting bodies of Dictyophora indusiata

Samples Yeilds Phenolics content Flavonoids content

P (% wiw) (g GAEYmg extract) (ug QES/mg extract)
Methanol extract 36.39 1.17+0.238 5.10+0.857
Hot-water extract 35.63 1.21+0.079 0.14+0.019

Values expressed are means* SD of three paralel measurements. GAEs, gdlic acid equivalents, QEs, quercetin equivalents

Ao &S ARSItk 30uge] lysaes 8% ge
SDS-PAGE=Z WA #elste], o] nitrocellulose
membrane (Bio-Rad, Richmond, CA, USA)el 80V
2 90%7F trandersl ). Z12]32 membraneS blocking
buffer (5% nonfat dry milk in 1X tris buffered
sdine (TBS), 0.1% Tween-20)Z 247} &<} antibody
o] H] 5ol& AFE AIA7|AL, TBSTEY (0.1%
Tween-20 in TBS)E A& 33 Th. primary antidoby
(anti-mouse  iINOS, BD Biosciences)= blocking
buffer= 1:20000] =7 34t} A-Lollx 247k &
QF WRAIZ T TBSTEH O R 102% 33] A=
S 2% &A= goat anti-mouse 1gG conjugated to
phosphatase (Santa cruz biotech)ys TBS-T&o 2
1:30000] =A 3|Astar Ad2elA xZE F<F vk
S AP 2 F TBSTEN O Z 10824 39] A
3t & ECL western blotting detection reagent
(GE Hedlthcare, Uppsda, Sweden) 527} 8H-3-A]
5 A3E A

Carrageenandf| 2|5t 2ERY A 2¥Suo| X

37 o] FA FEHE-S Winter 5(1962)2] 1ol
et et A dael =<0 0, 5, 15, 50
mg/kg =9 AN FEES vHET 0.1 mLY
LEZ Fidntge] FASIAL 30e] Ad & v
1%9°] carrageenan &< 0.1 mLE 159
FABIATE 2 A= 7hzte] A g
SHE ALl AW A FEE9
S Al 53} carageenan 7 & 7 S
viel] A7l FEe] &3S plethysmometer (MK-
101P, Tokyo, Japan)= =73t sttt &, 25
kol 719 AQl carrageenanS FY37] S 002
staL Y F 2, 4, 6r7ke] A & FUhsE e

2 o

)

SAl XE|

t-test &, p < 0.05 F=olA FAALE FoA U=

A7z A,

Of

EodE ¥ SCRL0|E &
el AR Ae] F E)9)
o3
il dEw & ZgEeols e 747 117,
510ugmge 2 Yepton, d4SEEolr 217t 1
0.14ugmge 2 et ZeluEe] 42 Weke: &
oM dFFEEHT oF 4 o] Bo] FEHIUL
ZER o= ke ke FEEAM I FEF
Hu} Bo] FEHUL dd oz Zavea SR
ol BIRHEL WAl vis| A& b EXsh=
Z1o 2 ByEATHLeong and Shui, 2002). £ 213 ¢]
A= Choi 5(2008)0] B3k whrbetuxle] a4
oA FEg ZEjus 9 EFfE o= FEFe] 67.40
7} 6.3Lug/mgell B18l w9 Al YelET ol W
Alo] Aset 7143 wAle] Fo] thael wet ARA]
of e Zolvlsa ZetH ol o] thEA U
i e A Ui 232 ALE AT

ot
g
g
D
I
<
=
2
&
=
Uy
o |
%
2
e
1o
o
i

MEZzSY 24

SIEfHAl A Y] FE2EC] RAW  264.7%
Melanoma B16-F10 Al3ze] AE&ol| oful Faks
HX=A] gotrr] L8] AHEA L] weres 55

£ 25, 50, 100, 1,000, 2,000 ug/mLe] F==
Z}zro] Alare A2]stal vt & MTT HHS o]
f3lo] A o] =L AT A8 A3 RAW
264.7%} Melanoma B16-F10 4| £¢] AEES %
91 2,000 pg/mLollA] 2% 500 o]4te] AEES
Hol el A e FEES ATToAe
=70] A9l gle AL=E YehTh(Fig. 1).

(



rloy

el Al A o] vErE 3

150

1000 -~

Abslliry (%]
I
V4
]

%5

a 5 50 {e1] 1000 000
Concentration (pg/mi)

——FrMeOM (RAW J64.7) =—=—FrHW (RAW 264.7] ===K50

FEEE itsl 9 AT &4 273

L] 2% 541 10 1000 2(x)
Concentration (g mi)

e 1, WO [rartamrna BB P D0} e DA [rerlnama BIG 1100 == =00%0

Fig. 1. In vitro cytotoxicity activity against RAW 264.7 and B16-F10 melanoma cell lines at different concentrations of various
fractions extracted from fruiting bodies of Dictyophora indusiata. Values are expressed as mean £ SD (n = 3). Fr.MeOH,
fractions extracted with 80% methanol; Fr.HW, fractions extracted with hot water.
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Fig. 2. Scavenging activities of methanol and hot-water
extracts from fruiting bodies of Dictyophora indusiata
againg 1,1-diphenyl-2-picrylhydrazyl. Values expressed
as mean £SD (n=3). Fr.MeOH, fractions extracted
with 80% methanol; Fr.HW, fractions extracted with
hot water; BHT, butylated hydroxytoluene; TOC, o-
tocopherol; L-AA, L-ascorbic acid.
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Fig 3. Reducing power of methanol and hot-water extracts
from fruiting bodies of Dictyophora indusiata at
different concentrations. Values expressed as mean
+SD (n=3). Fr.MeOH, fractions extracted with 80%
methanol; Fr.HW, fractions extracted with hot water;
TOC, o-tocopheral; BHT, butylated hydroxytoluene;
L-AA, L-ascorbic acid.
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Table 2. Chelating effects of methanol and hot-water extracts from fruiting bodies of Dictyophora indusiata at different concentrations

Concentrations (mg/ml)

Samples
0.125 0.25 05 10 20
Fr.MeOH 56.85 + 0.47 60.73+2.41 8158+ 0.54 84.23+0.45 97.21+0.62
Fr.HW 5752+ 264 7924111 87.89+1.14 95.58 + 0.65 9144+ 0.35
TOC 1473+ 124 2595+1.93 44.77+0.83 57.84+1.16 60.36 = 1.69
BHT 20.81+1.67 3464+ 116 39.82+0.37 60.18 + 1.06 68.87+1.18
L-AA 1797+ 14 31.89+0.9 4914+1.73 55.00 + 0.96 66.67 = 0.49

Values expressed as mean °&SD (n=3). Fr.MeOH, fractions extracted with 80% methanol; Fr.HW, fractions extracted with hot water. TOC, -
tocopherol; BHT, butylated hydroxytoluene; L-AA, L-ascorbic acid. *P<0.001
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Fig. 4. Inhibitory effect of methanol extract (A) and hot-water extract (B) from fruiting bodies of Dictyophora indusiata on
LPS-induced nitrite production in RAW 264.7. cell line were incubated for 24 hours with LPS (1 ug/ml) in the presence
or absence of indicated concentration of mushroom extracts. Accumulated nitrite in the culture medium was determined
by the Griess reagent. The vaues are mean as £SD (n=3). *P<0.001 vs. group treated with LPS alone.
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Fig. 5. Inhibitory effect of methanol extract from fruiting
bodies of Dictyophora indusiata on LPS-induced
expression of nitric oxide synthase (NOs). RAW264.7.
cells were incubated with LPS (Lug/mL) in the
presence or absence of indicated concentrations of
mushroom extract. After 24h incubation, cell lysates
were separated by SDSPAGE, transferred to a
nitrocellulose  membrane and blotted with mouse
monoclona anti-iNOs antibody (iNOs). B-Actin was
used as an internal control.
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Fig. 6. Effect of methanol extract from fruiting bodies of Dictyophora indusiata on carrageenan-induced paw edema of rats.
+SD (n = 5). *P<0.01 vs. group treated with carrageenan alone.
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