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Antioxidant, anti-cholinesterase, and inflammation inhibitory
activities of fruiting bodies of Phallus impudicus var. impudicus L

Ki Nam Yoon' and Tae Soo Lee™*

'Department of Clinical Laboratory Science, Ansan University, Ansan, Korea
“Division of Life Sciences, Incheon National University, Incheon, Korea

ABSTRACT: Phallus impudicus var. impudicus L. is an edible mushroom that has long been used as folk medicine in China. The
aim of this study was to evaluate the antioxidant, anti-cholinesterase, and inflammation inhibitory activities of a methanol extract
of fruiting bodies of P impudicus var. impudicus L. The extract exhibited good 1,1-diphenyl-2-picrylhydrazyl scavenging activity,
excellent ferrous ion chelating activity, and moderate hydroxyl radical scavenging activity compared with BHT at 2.0 mg/ml.
However, the reducing power of the extract was significantly lower than that the BHT positive control. Although the inhibitory
activities of methanol extract on acetylcholinesterase and butyryl cholinesterase were significantly lower than the galanthamine
positive control at the concentration tested, the inhibition of acetylcholinesterase and butyryl cholinesterase was 52.83% and
55.17%, respectively, at 1.0 mg/ml. The methanol extract also demonstrated excellent inhibition of inflammation-related activities,
such as production of nitric oxide in lipopolysaccharide-induced RAW 264.7 macrophage cells and acute edema induced by
administration of carrageenan on the hind paw of rats. The collective results suggest that the fruiting body of P impudicus var.
impudicus L. might be a good source of antioxidant, anti-cholinesterase, and anti-inflammation compounds.
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ATH. X|w 71998 ZE S} 1A 59| F
slo]m o] 2 Qla Q1748 ko] SH|ste| . X7} E7bs
sl 534 Aot} (Nordberg, 1996). Avl 5 7Hd ®ol
A7 2 g=stoln] W (Alzheimer's disease, AD)
2 4 AA A gxpe] oF 70% o ’de xpAskaL Utk
(Selkoe, 1991). X|ufe] thE A1 S/ TFAA 9 &
A A B 28l AAHEEZQ] acetylcholine
Z butyrylcholine®] o] Hox| FoEHA FA| 7]
AYr FrEsk= Zlodl o] U}, 71989 2HE | 7¢
IS vH= G&oe=  acetylcholinesterase
(AChE)9}  butyrylcholinesterase(BChE) &47F Ut}
AChEE= Hj¥H 3] E0i8)= oEZAS oE =
doz F3ljste] Heo] oMEFAUL FEE FAAIA 7
qgS THEAZIT. kA 2719 ADE A Fsh=|
F7)e A AME-SE WS AChES} BChE®] 842 A
&l 3l= Donepezil, Rivastigmine, Galantamine 53} 7+
oA E AWt Jlov ArE-gol wE oA, FE, Al
T A, U s 5o FARgo] WAskaL Ut} (Ikeya
et al., 2004). W2bA Aol opxEER ] s 43}
A A 54T 7199 ﬂﬂﬂ AD®] X&) =)
Me AA=25Y 7280l A X8 a7 2 AR
< AChE AAE ddste A7 Jd=Ea ot
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A (Basidiomycota)®] E-++7) (Gasteromycetes), &5
HAE (Phallales), 25 A3} (Phallaceae), ZEHAS
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(Ying et al., 1987). mEHA & AFolx= EEHAL] 2t
AA L] el a5 dotry] Sl FolA Ak
DEHAY AHAE HEES o]&d FEES UE F
ksl Sz EA Al 2 FdE ] ik A
AS FAA

ot

mﬂ

HE=

B Age] AHgR A AAAE FF AFAe
HAEGNA A AS T 579 Institute of
Medicinal Plant Development, Chinese Academy of

Medical Sciences & Peking Union Medical College2]

Guo Shun-xing TS Fall 73kt o] wAle] A2 A)
= 45°Ce] Az 48 A7F A% T nAE e
npjled -70°Ce] AW Earell ksl Ao AR
skt

dE9 F:& A B2l

Shim ez al. (2003)2] ¥l wle} Axd DEBA
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stk =
ﬁ%k-o% =72 Folin-Denis2]
lIs (1 959)-4 ol wt 5% 33} ATt =,
-%% S 1 mgmle] F=2 &35 7
H o Folin-Ciocalteau A]oF 2 10%2]
NaCO; €92 717} | mI¥ 22 7FeE § A2oA] 14]
7+ WX & UV/VIS Spectrophotometer (Optizen POP,
Korea)E ©|€3l 700 nmolA JTF=E =435I}
Gallic acid (Sigma Co., Ltd., St. Louis, MO, USA)E 0~
100 pg/ml"] i‘:i Azt & Alge} FU3 WHo
Ao {x AUNL o|Lsle] 22E =
-lﬂlé s S

TFEEH] X -4 % ZTHxol= S Moreno et al.
(2000)8] ol wEl 1 mg/ml X A 10%
aluminum nitrate 0.1 ml, 1M potassium acetate 0.1 ml
3l ethanol 4.3 mlE A2 7hste] Egslal d-2olA 40
E7F WX]sk & UV/VIS Spectrophotometer (Optizen
POP, Korea)E ©|-83l 415 nmol|A] SH=E =431}
Querceting EFEZE dlo] & FF ZFX oz
FZE0] & Zglnwo|t TS ZA59)

DPPH ZiC|& &7 &4
DEHA WEke FEE9] 1,1-diphenyl-2-picrylhydrazyl
(DPPH) &) &AAEALS Blois (1958)9] HHoz =
Asloith. A8 HEEE J9 HF %71 0.125, 0.25,
0.5, 10 2.0 mg/mle] =5 AEst] 96 well plateol] 2+
AEE 100 plE FY3HL. A1l 0.3 mM DPPH 100 ul
£ ¥o] o] 200 pl7HE =S SRtk A=A 1087
WES-A1Z1 & microplate reader (SpectraMax 340PC,
California, USA)E ©] &3l 540 nm TN FF=E
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o] g3l eItk YAUNERTOZE BHTE A3
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S} 0.1 M phosphate buffer (pH 7.4) 1.2 ml¢} 10 mM
H,0,5 78t 37°C &-2FxolA 1A7F vhAIZI T, o
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DEHA Hehe FE2E] EH o2 AASS Yena ef
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FHgE T 2.0ml F=E9] 2 mM FeCly(Sigma Aldrich
Co., USA) 0.05 mlE &3 5 02mLe| 5mM ferrozineS
A7kt W& AR & HekE: 275 mlE F7hsted]
F83o] 5 ml7l HEZ S} vortex mixerS ©]-&3ho]
Al Z"8E 5 UV/ VIS spectrophotometer (Optizen
POP, Korea)E ©|-83l] WH3Ho] S =E 562 nmolA]

S5t vl ALkl el A ol AATE ALt
Aok FANFEOZE BHTE ARSI
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ef al. (2003)2] o] wat AU AlE 2.5 mio]
sodium phosphate buffer (2.5 ml, 200 mM, pH 6.6)%}
1% potassium ferricyanide (2.5 m)E& &3t & o] &3t
S 50°ColA 202 &<t wiFSt F trichloroacetic acid
2.5 ml, 10%, wh)ZS A7k5ke] 650xgoll A 1087+ 94
weElstadnh. 94 2e & A5 5 mloll 33 FFHF S
ml¢} 1% ferric chloride 1mlE #H7F ¥ UV/VIS-
spectrophotometer (Optizen POP, Korea)& ©]-83Fo4 700
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Acethylcolinesterase (AChE)2| X{3l| &4

TEWHA WehE FEFE] AChE A31€/3-2 Ellman
et al. (1961)2] W] w2} acetylthiocholines 7122
ARE-8E32™ AChE®] ¢J8] A== thiocholineS DTNB
o} WhSA1A 1 A3} A== 5-thio-2-nitrobenzoate S 405
nmolX FBE=E S5, =, 96 well microplate©]l
100 ule] AChE assay buffer (0.1 M Tris-HCI, pH 8.2),



10 ple]  0.5U/ml AChE(dissolved in assay buffer
containing 10% glycerol) ¥ 0.063~1.0 mg/ml T2 g
AE 10 ple] NEE 71skaL A2olA 105 F2t XIEH)
% 3 % 10 plel 10 mM DTNBF 5 ple] 100 mM
acetylthiocholineS 7}t 2+ &<F WES-A1Z] 5 microplate
reader(SpectraMax 340PC, California, USA)E ©]-8-3}¢]
405 nmolX FBEE SASAT. ol T4 thAl T
9] assay buffer& 7}s+ & control2 galanthamineS %
RO E A, AChES] AsiEA]S thae]
AR E o83l ekt
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B A e 559 BChE A3|84-2 Orhan e
al. (2006)2] WHel w} butyrylcholine iodideE 712 =
AHE-519 o BChES 71 E3al2 A4 E thiocholine
DTNBS} BHSAIA 2 A3} A E vEgES] 35 =
3Rt =, 96 well microplateo] 120 ul¢] BChE
assay buffer (0.1 M Tris-HCI, pH 8.2), 30 ul¢] 0.5 U/
mL BChE (dissolved in assay buffer containing 10%
glycerol) & 0.063~1.0 mg/ml2] F=Z 3% 30 ule
FEE0 AEE FRIL F2A 108 F A8
% 0.5 mM DTNB 10 ul®} 0.35 U/ml butyrylcholine
iodide 30 ulE H7Fl 2% &<k ¥H-3A1Z1 ¥ microplate
reader (SpectraMax 340PC, California, USA)E ©]-&3}]
405 nmellA FFEE F6IT. o] W 54 Al FF
9] assay bufferE 7}¢t 21 controlZ galanthamineE 7}
g AE PO E ARSI o, BChES] A&l g4
< o] AR E o] 838 Fekaith.
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Aol AR AF Sl RAW 264.7 tha] A2 A&
o] A 22 ollA] FFREgo ™ o5 AlES] ul
o= DMEM #HJA] (GIBCO, Grand Island, NY, USA)
< 71EujA 2 ko] 10% fetal bovine serum (FBS)S
A3ted 100 U/ml penicillin 2 100 pug/ml streptomycin®]
e vl S 2AIE 37°C, 5% CO,mME7IoNA 3Y
o gk HA At vl gt

ME S8 5%

DA | ghe FEE9] RAW 264.7 Al Eo] that &=

W AaAle] Pats), dEeldlselei B 9% M) ¥4 155

/4 Mosmann®] W (1983)°l wat F3 sk, A5
719 =d3t A|EZFE DMEM HiX| 7} EF% 96 plate
welldll 2 x 10° cell/ml®] FE2 EF8}aL 2417 vjokst
5, WA o] FTAS AAG L HEHA FEES 0.063,
0.125, 0.25, 0.5, 1.0 mg/ml®] F=Z 200 pl A= Hl
Al F7rste] 484171 5t vl FsITt. v &= = S
Hg A AL ZH2e] welloll MTTE (5 mg/ml in PBS)
10 pl A FH7Fskaz, TA] 37°C, 5% CO, vl F71olA] 4A]7F
Bob wikste] MTTE A1 MTTE] ol <]s)
Z}z+e] welldll A E AFEA9] formazan 2782 150 ml€]
DMSOZ =% microplate reader (SpectraMax 340PC,
California, USA)E ©]&3] 540 nmollA] 3 =5 =43}

ATt

Nitric oxide (NO) MM X3l 1}

DEHA e 22529 NO A4 As] &3 Ryu
et al. (2003)] WS o]&sl STt DMEM HIA]
7} E01%0E 96 well plated] RAW 264.7 A|EZ 5x10°
cell/wellZ #5313l 12417k v <F & YEHA Hee 5
ZE2 0, 025 05 % 1.0mgmle] =2 AL 1
ZF A3 5 1 pg/ml FE2] LPSE F7T 2 2lsle] 244]
b v st g 35 100 plE AT F 5
©| Griess reagent (Sigma, St. Louis, MO, USA) 100
plE gol F%°] 200 ul7t E =5 shar 2dolA] 1027+
A7l & APE NO9| %S microplate reader
(SpectraMax 340PC, California, USA)E ©]83l] 540 nm
MM FFEE ST AHE NOo s=v obEit

A (NaNO,)?| & =412 o8-8 ekt
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Carrageenan0f| 2|3} R=E £32| M3l &1t

2 Ayo= 55799 Sprague-DawleyZl &7 313
Daehan Bio-LinkA}(Eumseong, Korea)ollA] &oFwto}
5 AR 157 &% 20£1°C, FE 45+5%, ¥
71 Z¥zF 122170 2704 AR R AS AR &
AEE FPst. AFH ] F44 T US> Winter er
al. (1962)°] ¥Hel| we} st on zhzke] A & 5
ulg] o] SHE ARSI, WA A2 H el 5 mg/kge]
indomethacin®} 0, 5, 15, 50 mg/kg F=2] WEWAL Hlek
< FEES 59U F ¥4 w=E 242 0.1 mlY LEF
st AR 308 A ¥ 0.1ml® 1%
carrageenan &4 Sldjetol] FALSIATH EEHA
=& adade A FE5EH carrageenans FA
ate] A7l sidnige]l FF 84S plethysmometer
(MK-101P, Tokyo, Japan)Z =743l +3l3itt. =, 3
Sidbol] H% {349 carrageenans TP HE 02
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84, Vv,

SAH 2|

2 AFolA = 33 o] WHE AAE AAE meantSD
2 Yepislew, EA= SPSS ver. 11.5 (SPSS,
Chicago, IL, USA) £ ©]-&sI3itt. 7 <+ 78] 57| H]
5111—‘:‘ one-way analysis of variance (ANOVA) testE 2 A]|
3 B p<0.059]
2 zpolE A3kt

“5=oll4 Duncan‘s multiple range test

eI~

Sl % Satmwol=
2k Eehnol= S BT

ﬂllﬂ Obk

?:“Pr ol 2 OUﬂ &3 kst 347} PARUMIS S ;Xo]
Ol‘:} AEAE FFATIAY A 3 Hobrte
o] WAl ZPlsoly St o= §fo] <5<l
"]Uoﬂ H3 27 SHfrEe] A O Tl E SehEieo]
T ghgo] Ejulsol s A oR A2 AR B
o] o} (Leong and Shui, 2002). TEHAL 2FA] =]
B FEEY T EYds ¥ ZgiRkol= e
Table 19 FAJEIATE. HlEhE 259 & ZEdls %
I} & ZgtR o= =S 7k7) 3.18 mg GAE/g3) 0.87
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~
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N
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20 -

DPPH radical scavenging activity (%)

o

0.125 0.25 0.5 1.0 2.0
Concentration (mg/ml)

aMmEe WBHT

0

Ferrous ion chelating activity (%)

100 -

0.125 0.25 0.5 1.0 2.0
Concentration (mg/mL)

OME WBHT

Table 1. Total polyphenol and flavonoid contents of methanol
extract from fruiting bodies of Phallus impudicus var.
impudicus L.

Phenolics Flavonoids
Yields
Samples (% wiw) content content
0
(mg GAE/g wt) (mg QE/g wt)
Methanol 15.91 318+ 043  0.87+0.15
extract

Values are means £ SD (n=3). GAE, gallic acid equivalents; QE,
quercetin equivalent. wt, dry extract weight.

mg QE/g & VEh} Zetiizo|=o] ol Hls) EEdE
o] &Fol <F 3.66H) WTE. Gonzalez-Palma et al. (2016)
< e AEAY vey FE=0] F s 2
Hi-ol= gtao] Z+z} 2.39 mg GAE/g# 0.049 mg QE/g
07 Zgly o] ZgtRo|=o] H|&| sk =9ty W
waglet. web] s mekel s Al
Arstel S Boll B3E vehlle Eejdlsd 2R
ol=g sl fAIA BHElo] U Ao welth

DPPH E'.E_Ial- Aj-'il-)kal

ZEWA ZAA weke FFE2 DPPH t|Z &7
23] =4 ZAAS Fig. 1A°] HeRAAeE. 2 )
FZE°| DPPH )z &AL 0.125~1.0 mg/
T 9ol 23.17~87.67%% UEIY FY Fol
FAdtZzT BHTS 96.20~96.53%01 B]3] #5251
O 2.0 mgmle] FEE FEAAMY AAGHS

o B oo
30 1o fo o o

20 A

Hydroxyl radical scavenging activity
(%)

o

0.125 0.25 0.5 1.0 2.0
Concentration (mg/mlL)

OME W BHT

35 4
3.0 4
2.5 4
20 4
15 4

Absorbance at 700 nm

1.0 4
0.5 4

0.0 +

0.5 1.0 2.0 4.0 6.0
Concentration (mg/mlL)

OME W BHT

Fig. 1. Antioxidant activities of methanol extract from fruiting bodies of Phallus impudicus var. impudicus L.. A, DPPH radical
scavenging activity; B, Hydroxyl radical (OH") scavenging activity; C, Ferrous ion chelating activity; D, Reducing power. Values
are means + SD (n = 3). BHT, butylated hydroxytoluene; DPPH, 1,1-Diphenyl-2-picryl-hydrazy. ~ p < 0.001 vs. BHT.



92.33%= YEY 5YE=odA1e] BHT &AL 96.97%
o Blsi 2F Wekoy BAHC foAde gt uet
A ke &89 2.0 mgml F=142] DPPH &tz
2AEHLe FLdEFEA BHTS &AEAEH {AKS
T35 Yepith £ 4% Z3= An e al. (2019)0] X2
2 B9 TwAl} B 7 AL AR E 70% TET
AL o838 F=3 522 1.0 mg/ml F=o49] DPPH
o 2AF0] 2 69.7% 64.2%A = 239} Um
et al. (2010)¢] B8 =Elg]e] DPPH ]zt &7
S B3l Bls] 2 A3 IEWAS] DPPH &A%0]
u

Za =9t b gEHA veke F559 DPPH &
AL FHAJ4ksAl BHTO Hlaf] tii-2o] A3 swo)

A S LR 18] Bhe FRe) wAle) msiie
© o= UEh} DPPH @48l Ea7t Al ow ¥
ok AR E T

Hydroxyl radical 27{&H

Hydroxyl radical> €44 glt)zh FojlA] slelx o=
Ao 7 Am x| de] Abstol] #HJskal DNAY] &
Fo] E9HelE fEste EXE dEA Aok ¢
1 A 9] WERE F552] hydroxyl radical 427
125~2.0 mg/ml9] FENA 31.67~61.17%= 1}
ERt Atz BHTS 79.87~91.67%0 Ml #<]
SHAl vttt} (Fig. 1B). Punitha and Rajasekaran (2014)
= EWA (Volvariella volvacea) AHEA| g2 F&E29]
hydroxyl radical 22452 0.25 mg/ml F=olA 62.45%
2 YEgta Baste] 53 sRoAe] YEHA S
59 &AGH Bk =%, Cho er al. (2008)2 &
et WEE FEE |~5mg/ml FEoA 53.73~
60.50%°] 27%S B3, Liu er al. [22]> FA 24
A} FEHA FARY WEE FEES  hydroxyl
radical 2A%S $48% A% 0.4 mg/ml FENA 22t
45.75%9} 54.4%9] hydroxyl radical 22752 UERITH
3L BHATE. webd EWAL A Y] meE FEE0
hydroxyl radical &7 &8 oA AFE WAl FAF
g 2HS Yel= 2o 2 AtsE

o,
o o >
(e)

o2 MHs

A o] AATE M FE=0 THE dHsolvd =
ZR-olE Zo] 3halsl ARo] Feo' o]2S A AsIY
Fe'-ferrozine 53 A4S Asidths olgd =A%
Zolth. WEWA AAA Q] HEE FEE2 0.125~2.0
mg/ml % HHoNA 37.33~79.17%2] A o] AATS
Ho] FAZTe BHTS] 20.83~68.83%¢°l s & o]
& A7 Zgol Folsl EUTH (Fig. 10). & AF)A
DEHA e F2E 2.0 mg/mle FEoA Y H o]
2 AA%S 79.17%%E Lo (2005)7} B3 HEghe 25
5 mg/ml XA Z=Elg|e} =Elgje] H o] A|A

BEHA ARG s, FEAAAE A B FF A9 24 157

5 41.4%2F 64%%°) vl =9kou} HEEle] 2FaA|
o] ers: F2E 0.4 mgml FEoIM2 A o]& AAS
98.3%0l BleiA= AT (Muruke, 2014). whehs] 2=
HA 2paA 2o & o]leg AAsE ks
o] FEatthal AbRE o] o] HAS FiEs] A et Ak

3} A7l Tgo] © Ao ALEHT)

(1]
L

i)
>
[

o
ox o

U 2716l AAks Fostke TE e 3
™ st 29S HAAsked el AREH
AR AR Mol g moF
3laL FE% #hol EolH FHE FopA| AL FAo|
st A% 0= S HAFET) (Song er al., 2012).
=& 899 4 A= Fig. 1D
FERA AT, WEhs F559] $h992 0.5~6.0 mg/ml
HEoNA 0.65~1.900.2 YEh 5YU F= e olA
At 229 BHTS] 2.83~2.92¢] Hla] f-25H4 @
T} Mau et al. (2004)> QIAIHAL] 2}AA 9] wgh-e:
5 mg/mle] F=eAe] o] 03702 B
Huang¥} Mau (2006)= 2% WAl @A) vgk
2o ghggo] 5 mg/ml FEoIA 09582 B
1=t o] Aahs B Aol dEwA vee FEE 4
mg/ml FEoNA 2] B 16800 Hls| W& G50l UT}.
b B Aol AR BEWAl] FAHe PFAUE
- galanthamine®l] H|a|A= FolsHAl SAATE 919 <)
AL L] AR AFE WA FAA ] S| v =
B =2 AR YEsT

Loglo o N 30 10 off 2 pd oot (B of IE
IO T T 0
~

Y K f:i % ﬁ
o o
T
hr

flo

o
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Acetylcholinesterase (AChE) X{5lf &4

AChE= AlY 2 Alodd S221 o9 Zd (acetylcholine)
< oMEH FHoE Flste] 798 S AEAITE 9
g s maolnt. IEMA AHEA o] s FEES
AChE®) thall 0.063~1.0 mg/ml F%=A 34.50~52.83%
o] A&l a7t et gzl galathamine2] 86.13
~97.83%°] Hlal HFo| AR BE FEHNA A
A7) Folshl Stth (Fig. 2A). 2EHAl FEE9]
AChE Aa| g3+= AHels=rt S7hstel uet As|ase
T gEHO R TUMsE AES EATE Nguyen et al
(2013)2 7]e}HAl A A 9 vlghs 3559 AChE A
S A A3} 0.063~1.0 mg/ml =M A2
do] 64.19%~83.34%% VFERITIY B3 Yoond}
Jang (2018)2 mIEXIEHAl AAA| 9] HEE FEE9
AChE®] g Aa|&4do] 0.063~1.0 mg/ml SOl
79.33~96.17%23L BA1Et 5U TR LA TEH
A vere FEE9] AChE A&l vls) &), ujet
A HEEWAL A Ae] AChEY] AEAES 99 7194
WAl vl EH Al vlal] SAAIRE 1.0 mg/ml S0l
o] Aafl&o] 50%= 3]s Alzheimer’s disease$} 7+
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Fig. 2. Cholinesterase inhibitory activities of methanol extract from fruiting bodies of Phallus impudicus var. impudicus L.. A,
Acetylcholinesterase inhibitory activity; B, Butyrylcholinesterase inhibitory activity. AChE, acetylcholinesterase; BChE,
butyrylcholinesterase. Values are means + SD (n = 4). ~ p < 0.001 vs. galantamine group.

ol 71" AEHATI= A 2] A o8
< Aoz AlgdLh

Butyrylcholinesterase (BChE) X3l &4
BChEX AChE$} 7Fo] ARE AHdsle=
o] BChE Eal3te] 7198S 7HEA7)= A8

ARAGE

&g gtk
g giolth, #EHA AR ves FEE
BChE®] tigh Aal&4S 0.063~1.0 mg/mle] F5=olA]
747t 36.67~55.17%= YEeht Y sl 9] &
Z- galathamine®] A&} 50.5~81.17% H|s] R
oA )t} (Fig. 2B). Yoon} Jang (2018)2 w3l
SHA A o] WErE FEES o83 BChEo| tidh
Al AL A A3 0.063~1.0 mg/mle] FEolA
45.17~71.67%2 UER} 2 Ao dEmAl AdASFE
o] Ael@drn a7t %oy o) AdelA Az
EL7t wobgol wl s 2]E o= BChE® sl A
afs FolAlE AFS B

e pot et
R

lo,

-
S

=M FEEQ| MESY
WEER A 2P A 0] Wk 2Z2Eo] RAW 264.7 T2

dotr 7] flaf LEHA
ARAA ] WERS FEES 0.063, 0.125, 0.25, 0.5, 1.0
mg/mle] FEE 243t RAW 264.7 T4l 2]z
StaL 24A17F v F & MTT WS o83t Maxe] A&
S AT A8 RAW 264.7 AlX= 0.063~
1.0 mg/mle] F= WA 97.33~78.67%2] A|Z7F A
Fate] Ao A3 T LA Al 54S YERY
A e} (Fig. 3). WEFA lipopolysaccharide (LPS)2] -
Lo oJal RAW 264.7 T2 M7} A= nitric oxide
A AR HEE o] W9
oA ATt

==

F== 0.25~1.0 mg/ml

Nitric oxide MM X3l 1}

RAW 264.7 Al Z9} 7-& t) 2] 4| 3 (macrophage)= 413
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Fig. 3. Cytotoxicity of methanol extract from fruiting bodies
of Phallus impudicus var. impudicus L. on RAW 264.7
macrophages. Different letters are significantly different by
Duncan's multiple range test (p < 0.05).

Aloll = nitric oxide®} cytokines AJAtste] 7]l A
A wrofol] F Q3+ J3HS- 3} NOE nitric oxide synthase
(NOS)°ll 9J3} L-arginine &2 5-E] BHSoix|n] =<
Wbl ggAakAio] Aot} (Garthwaite, 2010). A E

I RAW 264.7 AlZ7-S w3t tix9] NO %
6.37 uME HEPI O™ RAW 264.7 Al Eo|| Weke
E7S 1.0 mg/mle] FE2 A d AT NO sE=
6.83 pME izl ¥3] 0.46 uM S7FeFich. v
LPSTHS RAW 264.7 Al ©@= ATk FA 22
NO9| F%+= 43.17 uME tfZ<2el] vls) oF 6.784] S7F
SHATH TS RAW 264.7 M2z WEhe: 55 1.0 mg/
ml®} LPSE 1 pg/mlE A2lste] AAAHE NO= 10.17 uM
E UERl izt vl oF 4.248) wobx gk
FZEo| LPSol| 98] =" RAW 264.7 Al ZW 2] NO
o] AL A AN the Ag T & AU
(Fig. 4). Kang (2012)2 ZolHAle] EFFEES RAW
264.7 Al Zo 22 & LPSZ A2|3S u] RAW 264.7 Al
¥ e NO9 AAe FE oFEZFow 7hhEon,
1.0 mg/mle] Al 93] NO<] B4 A7t frelshAl
Bty B Uitk B A= RAW 264.7 Al o

Ar i do

r e
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Fig. 4. Inhibitory effect of methanol extract of Phallus
impudicus  var.  impudicus L. fruiting bodies on
lipopolysaccharide ~ (LPS)-induced nitric  oxide (NO)
production in RAW 264.7 macrophages. NO concentration in
culture medium was determined by Griess assay. Values are
means + standard deviation (SD, n = 3). p < 0.001 vs. LPS
treated group.

A AE NO9 sEe T Ml &8 5571 5
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Carrageenan0| 2|3} =& F&2| XMalign

% (edema)> AlA| o] 223} 710 = F7ke] A Y o]
HolgloA Z= AdulE U= 8ofoltt. Carrageenan
2 =0 AFHOE HAFS st 8 AHgEte &
ZF Chondrus crispusIX FE A thdFolo
(Cho et al., 1978). 995°] carrageenan®l] 2|3l fat=w
histamine, kinins, serotonin, prostaglandin 5¢] EZo]
Ueht=t] %719] 9% Wkoll= histamine3} serotonin 5
o] FostaL o] Fo] HFHSI= bradykinin®] e 3hH
A FE gEukso 7 R3Ysitt B E 0t} (Costa ef al,
2004). HEHA ] HERE FEE0] carrageenan®l] o3
Fol S F=E F5& Aslishe &= Fig. 59 &
Alatitt. AdA3 7]9AIQ] carrageenan®He TARSH Of
9] 7Ae 87 e ¥ 842 2~6 AZF F9
42.16~66.70% <7t} 2EA9] indomethacins F S
ol 5mg/kg 591 $ carrageenans FAFSIAL 2~6 A|7E
73 T ZAT FEEAL 14.14~29.98% 7S Ao =
yebstth, vbd sl WEe 25 5 mgke F
Ab § carrageenans FoIgh AF o] FEFLAL 35.60
~38.40% Z710 3L, HEhE FE2ES 15 mgkg 7T 4
Ao RELZ LS 2920~34.00%%E F71HCH, 50 mg/
kge] HMEE FEES FAE AP B84 21.00
~28.80%% S7HATH wEbA 2F o] St FARGE U5
WA HEhe 252 A3 AR BE FE WS
AN FE& Asllshz &37F AATt. 5 mgkgt 15 mgkg
FTE] WEE FEES T AP A8 &%
= 5.0 mg/kg® indomethacine FAFSH gl 2ol H]

H AL Ao ks, FElEEA B d5 A8 24 159

H Control

O Indomethacin 5 mg/kg
80 | mDose5mg/kg

[ Dose 15 mg/kg

Dose 50 mg/kg

Increasing in paw swelling (%)

Fig. 5. Effect of methanol extract from fruiting bodies of
Phallus impudicus var. impudicus L. on carrageenan-induced
hind paw edema of rats. The values are means + SD (n = 5).
wp < 0.001 vs. control group; Mp < 0.001’##p < 0.01 ws.
indomethacin group.

af el ke 50 mgkg FE2 HEHE FEES
Folt Aeo] Aafaze= 5.0 mgkegel indomethacin
< FARE PR FASE SAIFSE folhA
o
|

X2

oh. webA] dEHA HeRE FEE9)= carrageenan
ofa fFrH FEg Aslste Fadt Aol FHrElol
AE Aoz ALFEATE Lim er al. (2010)2 carrageenans
FAbste] Fgo] fidd 3F ] RAESHA e drFE
Folata ~daHs IRl 49 EHIEHA F
o] FE7} Zopglel wit AdEHE o] v
Al S7Fsta Barsksitl. & AFoM % carrageenan
e e 2y 2] WEe FEES 5~50 me/ke
o] FEE A3 AdYdolM FEZES FE7F ST
g} AFEIE AEHHO 7 FUske AL FIEAUL
wEpr o= AFEHTE =S EHAY AEA
N AT e

(o]
do o i uo

2 AFolM e SEAY AEA vEE FEEY
Ak}, cholinesterase A3l 2 &H5 &35 43I
DPPH #t]Z 475, hydroxyl radical &A%, & o]
AAs 2 g T st a5 S-S 4+
DPPH 2}HZ 4275, hydroxyl radical 2275 2 &8
2 FUEFOE AREgE BHTO| B8] @tont Ago|
Al&g 2.0 mg/mle] FENA 50% ol’de] AsadE
YERIAAL E o] A AT BHT Hls| =A YehtA
T2 /9] 2)o|okg HAlol sl itst a7t 9313
o} X gkxte] 71918 e 9} #HHE acetylcholinesterase 2}
butyrylcholinesterase®] #|ajd 3 oA] HEHA 2FA 2]
HEE FE2E2 A AR A 5 HlolA 8
Z+?1 galanthaminel] H]al f2]atAl WkAIRE 1.0 mg/

mle] FZAA 50% o] As| a3E UeY. In
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