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ABSTRACT

In the present study, we compared the effects of 50% ethanolic extracts of Chinese and
Korean Wolfiporia cocos (CPE and KPE) on in vitro lipid accumulation in 3T3-L1 cells and their
anticancer activities in Sarcoma 180 cells. We further compared the anticancer activities and

,') the 50% inhibitory concentrations (ICs,) of CPE with KPE with cultivated for one and two years
in a landfill and a facility (LPE and FPE), respectively. In addition, the single oral dose toxicities

%*“)%Ca‘;é‘s" of CPE and KPE were evaluated in mice. Lipid accumulation was inhibited after 48 hours, in
CPE and KPE treated 3T3-L1 cells; however, no significant difference was observed between

a OPEN ACCESS CPE and KPE in their lipid accumulation inhibitory activities. The anticancer activity of KPE
pISSN : 0253-651 was higher than that of CPE at 300 pg/mL (p<0.05), revealing the possibility of an auxiliary
eISSN : 2383-5249 biological means for origin identification. The anticancer activities of LPE and FPE were
Kor.J. Mycol. 2018 Septernber, 46(3):295:306 significantly stronger than that of CPE (P<0.05) b.ut there was n.o d.lfference betweeh extracts
https;//doi.org/10.4489/K M 20180024 from one- and two-year-old W. cocos, irrespective of the cultivation method. In single oral
Received: May 11, 2018 dose toxicity tests, CPE and KPE did not induce mortality during the 14-day observation. Thus,
Revised: June 3, 2018 the 50% of lethal dose (LDs,) of CPE and KPE were estimated to be higher than 2,000 mg/kg.
Accepted: June 10, 2018 Taken together, our results indicate that the anticancer assay could be an auxiliary means of

© 2018 THE KOREAN SOCIETY OF MYCOLOGY. identifying the origin of W. cocos. In addition, artificial cultivation could be an alternative way

to reduce the import of W. cocos. Lastly, 50% ethanolic W. cocos extracts could be potential
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Z-Z(Chinese ethanolic 50% Walfiporia cocos extract, CPE)Z} LA} 5004 ofehe- B2 3Z-E(Korean
ethanolic 50% Wolfporia cocos extract, KPE)-2 A 25 I T 2242 Atk 5004 o[RS B2 52
© HZH 0 594 12795 27](N-2110R; Sunileyels, Scongnam, Koo 2 5% 0] 571

7](DRC-1000; Sunileyela) & ©]-8-510] 52 7A%3I3it} 54 712H FEE-2 3T3-L1 AlE Y A
&2 oA/} Sarcoma 180 Ao gt IS g st] JaiA] dimethyl sulfoxide

%

(DMSO)ol 831417 Aletol ALg3leict. F74F 3 Ul Bai2 222 A5t Hol opis
2H2 AF A |aATL] dRfslo] 2500159 SURATHRE ASTHIE FARAHOR
uAJste] ZHsoro] 9182 ERlsteick

SEHFEE 3T3-L1 M|ZELH X5 x|t

ohe-A 2] Ad-FoA| QT 3T3-L1 A Uioll A ARE4 A& AAlsh7] Mol H4et &
T2 M) fdsted KPEOl et MEZEAES MIT - (3-(4,Sdimethylthiazol-2y-1)-2,
5-diphenyltetrazolium bromide).0 2 MEEAHY71S HA] AASHSICHS]. MES4L KPE 1, 10,
100, 300 12} 1 1,000 pg/mL2] 5ol A} AAISIATE. Ze]skA] 92 3T3-L1 HAYA| 2] Fg=
2 20 2 5o] A|E AEE-S AAH% of control)510] CPESH KPES] Al =4S H7}5tgict.
M5 Aakg ZRISH Fof| 2 Aol Y= T4 Y= 525 7ot CPEQFKPES] &
AL 9]5to] KPEL control (F-3] ﬂ:,l), 1, 10, 100, 1331 300 pug/mL2] 5= 2 3T3-L1 AR A
ol A AR E3FE]= A 7|3 EQF A 2JekiT). CPERF KPES] A|R&4] A|2/d Bl wAl
A2 300 pg/ml =olA BiGAIRRE DEfsio] Hlusiginh AHE49] S4L AWSH7|E

(AdipoRed assay Reagent; Lonza, Basel, Switzerland)Z- AR&-5}9 11 S48 2 | 2AFQ] 2 AIME 2

Stoict. 7EFsiA| ArgotH BiR] = 2utct wASkI I 20X Alzkatc A|E W Z9e] ok &
51Tk M| Z-= PBS (pH 7.4) 2 A|Z5H1L PBSE 200 uL2- @11 5 il AdiopoRed A 2R 2=t} 10
B 50| excitation 485 nm ~12] 1. emission 572 nmol|A] ZA5}1Qich Be22E-2 x|2]s}A] ke o)
Z-2 lipid accumulation (% of control) © 2 Al4tsto] B 2E20] 2|52 AAEAS B71eHe
=g

srofetdAle

H A& 0]-8-5FA L Hf Z]= fetal bovine serum (FBS) 1095 %75}, penicillin} streptomycing- ZF2}
100 units/mL2} 100 pg/mLo] 527} =|A] vijeFloll Z7Fsto] 37°C, 5% CO, Z330lA Azt
FAL/dL Al S GAlE o] 85to] A FA]olut =9 Z7She SRB (sulforhodamine B)
assay O 2 Z7J512{CH12]. Sarcoma 18007 tRt A= o] G3HE 71s7| flsto] AlEa2] 54
2 A= EE 22 wello] SFEES AIAEE S AAIHA] B2 S/duiRT welld] FEE=
0] %= YEHASIE. 21 2ol 55 497} F71gtol| wiehi] Suiat B58 Qg4 oz A
Al 5L AV A2 ksl Qlk webA At B, Uik B8, A SR (1dat 55,
24 E59), Al S (a4t 51,2 294 555)ofl thisto] 912 ’iriol whet et dS 1
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Table 1. Experimental animal design used in this study

Sex Groups No. of animals Dose(mg/kg)
Male Controls’ 5 0
CPE 5 2.000
KPE 5 2.000
Female Controls 5 0
CPE 5 2.000
KPE 5 2.000

CPE, Chinese ethanolic Wolfporia poris extract; KPE, Korean ethanolic Wolfporia cocos extract.
0.5% carboxylmethylcellulose-ethyl alcohol-tween 80 (v/v/v 8:1:1).
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L1 APFAIE W 22 H 2|92 2] 0 2 243 23} 300 pg/mLoi| A 48A17F 559, 72A17F 64%,
96A17F 55%, 144417t 50002] A|-ZA]7Fo] -3-2)2] 0 & 7+45I3ICHFig. 3). Wang S{6]-2 Eegol|A]
TS 25310 3T3-L1 AgA 20| 22|e Aut S0]5A & A7teh= Aubke)s 502+ 100 pg/
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SIck L S8 vidE 8 8012 Y2288 Fulbloln 29202 riepmes? Selsiglo
M Ad5Eol 15“' l%’% AAARg-o] Al BTt FAR A1tz Eed 2 o] Tk Park
5 [16]—,% AFEE-S 3T3-L1 A|2ZE0] 4002 800 pg/mLO 2 Z2] A] 16.98%, 12|11 32.48% 2

sEoEAoR Xl‘:”z& g5 BRI KPERTHE A @} A Qi) J=u AlE=/d2
”‘é‘zz =0] 10~800 pg/mL 5= ol A 3T3-L1 AR M| 2] AE-Eof] FTF2 mIx|A] 23tk
B Qdolabe St St Baje] i Ae] 2ol obi] $isto] Fig. 20] A uhgo.
300 pg/mLO] F=ollA] FUIAE 50% ol[EhE B FZE(KPE) T S34t 50% oehe 5HFE=
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Fig. 1. Cell viability of 3T3-L1 cells 0.5 mM isobutylmethylxanthine (IBMX), 1 uM dexamethasone, 1
pg/mL insulin treated by Korean ethanolic Wolfporia poris extract (KPE) at the indicated concentration
(0, 1, 10, 100, 300 and 1000 pg/mL) for 24, 48 and 72 hr. Growth rate was assessed by MTT assay. Data
are expressed as percent growth rate of cells cultured in the presence of W. cocos extract, compared with
untreated control cells, taken 100%. All values are mean + SD. Letters with different superscripts are
significantly different by ANOVA with Duncan’s multiple range test at p < 0.05 at each time point.

120
& 100
5 24 hr
= 80 |
E w48 hr
3 60 w72 hr
\u
s w0 ™96 hr
8 144 hr
&
o 20
o
>

0

Control 1 10 100 300
Concentration (pg/mL)

Fig. 2. Cell viability of 3T3-L1 cells 0.5 mM isobutylmethylxanthine (IBMX), 1 uM dexamethasone, 1
pg/mL insulin treated by Korean ethanolic Wolfporia poris extract (KPE) at the indicated concentration
(0, 1, 10, 100, 300 and 1000 pg/mL) for 24, 48, 72 and 144 hr. Growth rate was assessed by MTT assay.
Data are expressed as percent growth rate of cells cultured in the presence of W. cocos extract, compared
with untreated control cells, taken 100%. All values are mean + SD. Letters with different superscripts
are significantly different by ANOVA with Duncan’s multiple range test at p <0.05 at each time point.
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(CPE)S] 3T3-LI Aol Ai34 402 u]asto] 1 AnkE Fig. 300 LEERARICE 300 g/
L] 520l 96412 Mok AL 243} CPES KB STL1 AJE Lol 212} 65030
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£& HoJ HlEEA0] ¢l-3-S ERISIIATH 1,000 pg/mLoj| A= CPEE 79%, KPE=77%2] A|39]
EES BT w2bA CPESFKPES] Vg S7AIF2 1~300 pg/mLo] F=ollA AAIE 5F
%CHFig. 5). Fig. 50l|A] BojZ= 229 100 pg/mLol|A] CPES} KPES] Fotehde oz at 17
j’_}-H]E_‘é‘]—u’,H 64%9]' 66%9] o]-/\-”i /\-lxl- 047(1]E Eoﬂx]n]- oo '8]— O o]—],]Oh;]- 3]_x]n]- CPEQ].
KPEQ] 300 pg/mL %5 E0]| A= KPE= 20962] AEE-2 80%2] A4 4|2 HQl HHH CPE: 36%
O Nl AYEEE 64%2] /37 A E Hof KPEZFCPERT -9 Q= AAIE A7 A1 S H 3l
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Fig. 3. Comparison of Lipid accumulation in mature adipocytes in the presence of 0.5 mM
isobutylmethylxanthine IBMX), 1 pM dexamethasone, 1 pg/mL insulin treated by Chines and Korean
ethanolic Wolfporia cocos extract (CPE and KPE) at 300 ug/mL for 48, 72 and 96 hr. Differentiated
3T3-L1 adipocytes were treated with W. poria extract. Lipid accumulation was evaluated by Oil red
O staining. All values are mean + SD. Letters with different superscripts are significantly different by
ANOVA with Duncan’s multiple range test at p < 0.05 at each time point.
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455101 27140 2 CPE, KPES 7102 87 Q13 A] 52l Fulb 1ex 8 14F ofehe 2
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Fig. 4. Cell viability of Sarcoma 180 cells by Chinese and Korean 50% ethanolic Wolfporia poris extract
(CPE and KPE) at the indicated concentration (0, 1, 10, 100, 300 and 1000 pg/mL). Growth rate was
assessed by MTT assay. Data are expressed as percent growth rate of cells cultured in the presence of
W. cocos extract, compared with untreated control cells, taken 100%. All values are mean = SD. Letters
with different superscripts are significantly different by ANOVA with Duncan’s multiple range test at p <
0.05.
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Fig. 5. Comparative anticancer activity of Chinese and Korean ethanolic Wolfporia cocos extract (CPE
& KPE) in Sarcoma cell. The anticancer activity was compared at 1, 10, 100 and 300 pg/mL. All values
are mean =+ SD. Letters with different superscripts are significantly different between Chinese and
Korean extract with Student t-test at p < 0.05 at each concentration.
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Fig. 6. Comparative anticancer activity of Chinese and Korean ethanolic Wolfporia cocos, 1 years and
2 years landfill (1- and 2-LPE), 1 year facility and 2 years facility W. cocos extract (1- ans 2-FPE). All
values are mean + SD. p = 0.21 value is calculated by Student t-test at p < 0.05 between Chinese and
Korean extract (CPE and KPE).
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Table 2. Mortality and 50% lethal dose (LDso) in male and female mice treated orally with KPE and CPE
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Sex Groups 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 ml(j?aility (nl;g/Dl?g)
Male  Controls 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05(0%) >2.000
CPE o5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 050%) >2.000
KPE o5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05(0%) >2.000
Female Controls o5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05(0%) >2.000
CPE o5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05(0%) >2.000
KPE o5 05 05 05 05 05 05 05 05 05 05 05 05 05 05 050%) >2.000

LDso, 50% lethal dose; CPE, Chinese ethanolic Poria cocos extract; KPE, Korean ethanolic Poria cocos extract.
Values are expressed as number of dead animals/total animals (n = 5) (percentages).
0.5% carboxylmethylcellulose-ethyl alcohol-tween 80 (v/v/v 8:1:1).
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