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The effects of rice hull (RH) powder on the anticarcinogenic activity of submerged-liquid cultures of
Agaricus blazei Murill (AB) were assessed for mouse ascites cancers induced by mouse Sarcoma S-180
(5-180) cancer cells. Optimal growth of AB mycelia in the basal liquid culture medium, containing soy-
bean meal, was achieved by culturing at 25°C for 5 days, when evaluated by #-glucan content, Brix,
and mycelial weight, relative to other culture conditions. Hot-water extract (HWE) of the submerged-
liquid culture of AB mycelia grown at 25°C for 5 days exhibited a stronger anticarcinogenic activity,
relative to HWE from other culture conditions. No such effects were obtained from AB mycelial cul-
tures by alternative temperature-controlling cultures. Both cytotoxicity for S-180 cells and anti-
carcinogenic potentials for mouse ascites cancer of the HWE from AB mycelia grown in the basal me-
dium containing 1% RH powder for 5 days at 25°C were significantly (p<0.05) enhanced, relative to
HWE from the AB mycelia culture of the basal medium without RH powder. These results indicate
that HWE of submerged-liquid culture of AB mycelia, incubated in media containing 1% RH powder
at 25°C for 5 days, enhanced anticarcinogenic activity against S-180 cell-induced mouse ascites cancer,
and suggest that RH powder is an excellent ingredient for the improvement of the anticarcinogenic
potentials of the submerged-liquid culture of mushroom mycelia.
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AN 8D A7 FAE Aol gk T &
A7 ME ABFAA ARG FAHS FA41717] 9]
3 AB #AH Z1EAAMAG) 7S Bohshel wokat

|
1, o] FEEY Y4 AE AT

M=

AB #F= FxuAFTH I S5 ALE FHK wiol
£ ®l(Jinju, Korea)©ll 4] v‘il grop ARg-sEA Tt o ke B
%438}8KSeoul, Korea), MFe AU T (Seoul, Korea),
KH,PO,, MgS0; + 7H,0, NaxSOs= Shinyof\}(Osaka, Japan)
A TS, B7AE A% AoIolA st B2
100 mesh AE F343 25 AHESH3ITh DMEM HjA=
Sigma-Aldrich (St. Luois, MO)ol A 93t t}. Female ICR
mouse (6~77 %)< Life science (Daegu, Korea)dl| *|, mouse
Sarcoma-180 (S-180) cell Korea Cell Line Bank (Seoul,
Korea)ol A Tdato] AREaH3lTh 2 9 AFEE AL re-
agent grade °o|’}o|3lth.

HHX|ZA 2 HHFEA
A ) F v A& 7)) (FH T 20 g/1, MgSO; - 7 HO
05 g/1, KHoPO4 0.5 g/1, W55 100 ml/1) (Control i =])2},
71 Aol 1% SARED HA7F WA (w/v)E AT wf
2 W& Z(KF-5 1, Kobiotech, Seoul, Korea)E ©o]&-3}o] 1l &
ATk vl g-2ul %k (10, 20, 25, 30, 37°Col A 242} 3, 5,
7,99)% WS ATk "2 [ 25°Coll A 543t
G2l F 4°CellA 797 vk, ThA] 25°Cel| 397wk
sl a, HenjeF M= 25°Co A 54 7F ek & 10°Col A 7¢
ZF wjoFatar, oAl 25°Cel 39 mj kst

AB HATAN HAEHZZ2| B-glucan, Brix % A
=%

B-glucan &% =

ABTAHA vl & 18]9] £ 7}3f 110°Cell A1 308 &<t
23] whE 22813 425,000 rpm, 10%)3He] of ol A
Atk AYE 2ekES St 3u 9 o ehE(95%)S 7hataL, 4°C
o] A 24212 F<k WX 3 T 5,000 rppmoil A 1027 A&
2] 3t Aol AHES 5Y FoF T & 54 A%

B-glucan FFZ4S ¢l 110°CE 71g FE3 ool o
3] Brix meter (ATAGO, Japan)E ©]-&3}o] A-&oA 43t
Ak

Mycelia §3F &A

ABTAFA] AR F=(1 )S D42 (5000 rpm, 10+)3}
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of TARIE 38 the 105°Cell A xste] FAE SAsHAh

ol 1819 £2 748 110°Coll A 30% &

I FAEE (5,000 rpm, 108)3}e] A&
Ax o]% ZOHH % 3 freeze-drystd] A3 ARE
ABTAHAI S &2 %F(25°Coll A 5D 7h 3 A ufbEa) He
o g2 °“xﬂHH Eo|9la, FAHT ANolXE FARNT
(712 A +Rice hull+AB), thZT (7| 2uj 2|+AB), 2 <4AF
(Rice hull+AB) ¢ A s} k& o] %l T}

S-180 cellol] W3 SA AY

S-1800] that M E =4S Bahn 5[1]9] Wil F3ta] AA|
Stk A5 (10 mg/ml F75)E DMEM H{ A& 108 3] 4]
8ted AR&-3}$iTh. Control& %47(100 pl) + DMEM (900 pl),
AN EgAZE A8 344100 ul) + DMEM (900 pl) 557} 5
A FAskAct W %FE 5180 cellS 1.5x10° cell/mlo] A
3 Xste] 3 ml H & A2 F -&(5x10" cell/ml DMEML.E
3]4), A 2]¥ well plateS 5% CO, incubator (37°C)olA] 48A]
ZF 5 vl %S & trypan blueZ 9 443t4] hemacytometor 2
AN EFE ZAFE] EDy ghe T3kt

Mouse FE5¢A

Mouse &8¢ 2482 Bahn 5[1]2 Wl £33l A4
3} t}. Female ICR mouse (6~77%, 27~28 g)& cage'd
Sube] ¥ Eufjstar(olw, caged B FAZE 2A doHow
Q). LR} £} 2A2541°C, 60%) 5= AlMe] B3}
42 ArEA HES st 179 F<¢F A-SA A Female
ICR mouse &7 4 Zlth #j%H S-180 cell (1x10” cell/ml
PBS)E 7} moused] 0.1 ml¥ &7 ol FASl B49h& i
stttk B4 fut & 2dvth A2 0.1 ml (500 mg/ml)<S
mouse 7ol FAFIGITE 5180 Al B Fof F 424 T
A EZ moused] T YEUTFE 7|53

SAHANE|

Datat™ mean+SDE A3} 0.1, f94-E one-way &4t
TA(ANOVA)S E3to] £4¢ o5 Duncan®] H5 45 <
Z p<0.05 FEAAM HEsIAT

Z 1

7I2HANHRIOIM BHLEZZAC| M2 ABTZAIA M=

Fig. 12> ABTAMA S 7] 28 A ol A v Y2 5(10, 20, 25, 30,
37°C)oF w712k, 5, 7, 99)°ll whE wjdE T2 B-glucan
e YeE ATk B-glucan®] &S vl F =9k w713t
o wet W& FES wth etz FollA B-glucans 7}
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Fig. 1. Contents of B-glucan produced by the submerged-liquid

culture of AB mycelia at different incubation temper-
atures and times.
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Fig. 2. Changes in Brix of the submerged liquid culture of AB
mycelia incubated at different temperatures and times.
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Fig. 3. Dry weight of AB mycelia in the submerged-liquid cul-
ture at different incubation temperatures and times.
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Table 1. Effect of cultural conditions on the contents of B-glucan, Brix and mycelia of the submerged-liquid culture of AB mycelia

Culture condition” B-Glucan (mg/100 ml) Brix (%) Mycelia (g/100 ml) EDsy” (ug/ml)
Constant culture 60.6+0.3" 41+0.2° 6.14+0.04" 1.5:0.2"
[ (25-4-25°C) 69.3%1.5" 4.340.1° 6.28+0.03° 1.6%0.3"
I (25-10-25°C) 67.6+0.8" 4.2+0.1° 6.09+0.03" 1.9£0.3°

DConstant culture: incubation at 25°C for 5 days; I (25-4-25°C): incubation at 25°C for 5 days, 4°C for 7 days, and 25°C for 3
days in the order; and II (25-10-25°C): incubation at 25°C for 5 days, 10°C for 7 days, and 25°C for 3 days in the order.
YEDs) represents an effective dose at 50%.

3)AvelrageiS.D. of triplication. Means followed by the different letter in same column are significantly different (p<0.05) by Duncan’s
multiple test.

FE W FE Y EDso#k2 2 15 ng/mlol AL, Mk 13 7I1F A0 ot s5+g BTt

ool A vl YE sl FE9 EDsodt2 2+ 1.6 ug/ml, 1.9 pg/ml 71 Eu] R o A 25 C°ﬂ/\1 597t & g3k ABHAMA Y
2 5Y7F v ke wjF=Ae Apol7t Y1tk (Table 1). whebA FEol S-180MEE %S mouse Eetel e o]
Heo o) AiE mdEe] AEZAL 547 v ek 748} A th(Table ). o] HjY=2
% [N =

FHEE S7M17171 S8
I Aol7h glee vl skttt 712 A SARE 1%5 H7Fskar 25°Col A 543t v
25°C g2uf gt w2 13 Mol A AAtE wjgEe 3L, Wl =9 B-glucan $%F, Brix, A F71, S-180 cell
S-180 MEE fE3 mouse B¢ FUAAS XA of MES4= ZAHATH(Table 3). G743 7k9] B-glucan
THTable 2). H#5H-2 25°Col M 57 wjkd vj FEo 59.8 mg/100 ml, Brix 41% 2 TAMFA 6.0 g/100 ml7}
R5YE PBSUJ A2 @ control el 221 wls) of dx7y SATES fo94 WA =0 eH(p<0.05). =
45.7%) 89 45 depisla, M2 1] 273 S-180A 2] tgt MEELE FAHZMF 1.0 pg/mlZ =
o, ‘?E%HH & 17} 25692 F 20% o]e] +HAY a5 9 11.0 ug/ml, AT 2.3 ug/mlRch F24 AA =%
£ YESith 3 25°C Fol A 543t v e wdE Th(p<0.05).
o] 4097t HF 3vtE]7} Aobdol 30%Y) AEES HAL Table 4= 4A1%)E A7k ABTAA Hf &< 9] S-180
o, ey 1,1e FF 1oherh A& 10%9 A& cellZ 23 mouse EHel thet F44S Uehi i
&2 Bigle SARNTS HE5EL 301292 control M T-e] HiS

Table 2. Effect of cultural conditions on the S-180 cell-induced mouse ascites cancer of the submerged liquid culture of AB mycelia

Parameter” Control Constant- Alternative temperature-controling culture”
temperature culture” [ (25-4-25°C) 0 (25-10-25°C)
Mean survival day 221 325 27.3 25.6
Survival rate (%) 100 145.7 124.8 120.6
Survived mouse 0 3 1 1

YEach treatment was consisted of 10 mice. All the sample containing 100 mg/0.2 ml PBS/mouse. Mean survival day represents
mouse numbers survived until 42 days after treatment. Survival rate = [mean survival days of treatment mice/mean survival days
of control mice]x100. Survived mouse represent mouse numbers survived until 42 days after treatment.

ICultured at 25°C for 5 days.

I (25-4-25°C): incubation at 25°C for 5 days, 4°C for 7 days, and 25°C for 3 days in the order; and II (25-10-25°C): incubation
at 25°C for 5 days, 10°C for 7 days, and 25°C for 3 days in the order.

Table 3. Effect of the rice hull on the growth of submerged-liquid culture of AB mycelia and EDsy value for S-180 cells

Treatment B-glucan (mg/100 ml) Brix (%) Mycelia (g/100 ml)  EDs" (ug/ml)
Basal media + Rice hull + AB 59.8+1.5% 41£0.1° 6.0+0.5° 1.0
Basal media + AB 54.6+1.7° 3.8+0.1° 54+0.8° 11.0
Rice hull + AB 56.2+1.4° 3.9+0.1° 5.6+0.4° 23

UDMEM was used for culture of S-180 cells as a medium.
2)AvelrageiS.D. of triplication. Means followed by the different letter in same column are significantly different (p<0.05) by Duncan’s
multiple test.
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Table 4. Effect of rice hull on the S-180 cell-induced mouse ascites cancer of the submerged-liquid culture of AB mycelia

iy

By

Treatment Mean survival day” Survival rate (%)’ Survival Mouse
Control 20.1 100 0
Basal media + Rice hull + AB 30.1 149.8 4
Basal media +AB 241 119.9 1
Rice hull + AB 26.7 132.8 2

YEach treatment was consisted of 10 mice. All the sample containing 100 mg/0.2 ml PBS/mouse. Control mice were given S-180

cells and PBS.

2)Average survival days of mouse until 42 days after treatment.

ISurvival rate = [mean survival days of treatment mice/mean survival days of control mice]x100.

“Numbers of mouse survived until 42 days after treatment.

™ 20180} 49.8%9) 4 AAEaH}E Yeha, 4297 H
F avle]r) AEsk 40%9 AEEE ZATh £33 GATY
W FH8E 267U 328%9) F8 AFEHE YRl
o, H% 2vpg] 7k AES] 20%9 AESS YERAITH

of me} thaof Zpol7h glont, A
¥ ] 0] 5-32°Co]H, 32°Co| ol M=
974 Ho H4 ex& 22:26°CE 3,

of o 3"* X}O]Qr A7} sk B-glucan ol
@it sT27]. & A7olA AB TAAS A
25°Coll Al B-glucan ¥, Brix 3 A ol 7HE wol
(Figs. 1-3) Sung 5 [27]9] ®19} Gxgte}, =3t E AL A7}
© Lin? Yang [17]0] B33 ABTAA Y A4 ASLEE
w2 o] upe} Aol st ATk, AB wAMA AAbake] A3t
25-30°Ceta & Hae} dX| &),

B2 & MATAA] Al stressE Fo TAR] AR
oJu} B-glucan®] FFE F7IA T HIsAL[23], B-
glucan®] S-180 cell#} -2 allogenic % syngenic tumor®l] &
Wb w2 Aeg HuHIT25] B Aol w2ufe
AB TAH o] ARelle & d&Fe PIAA 23, B-glucan
T3 Brine 371407 Ur(l"able 1), 5180 24=oHH £l
3} %/&4 S-180 xﬂ uLa]. 6]-0}}\3 oﬂ“ 319‘(25°C)°ﬂ }\_]
g i gEde 2 ?4017} 1A TH(Table 2). o]} 2-& A3}

ol 3 Bglucan®] B FS S7HE AA T, S
2 #AL e Aeg F4H, oo tig F71A<e AT
Z a3t
HFee 71202 @ 7w Aol FALE 1% H7heto
e ABTAMA vk FZEE B-glucan o] S71E 3

jus)

rlr r1r

N
-

hus)

(Table 3) &A= F7}5FA th(Table 4). FAFE oY St
B35 o]&sto] HATAIAIE v dsto] HATAA 9] A
ZRANA FAA S BAEES ST AT A E
], SAE HATALA AAuf kel o]-&5 7
127] 944 ¥t} Choi9} Park [4]& HE =43 A&
= AR 7-11%, 7HEA B 0] 34~52%, B0 7~
10%, Er43}E0] 14%, hemicelluloseE B &3 21 0] A F-9} in-
ositol, choline, niacin, tocopherol, thiamine (B;), pantothenic
acid & vitaminF7} TS0 B 393, GANA &
S HEAbo] e Fakste s Uehl i, ARk o2
AZAAZS ESAA o)A =4S oqxﬂ—gh—_y otz e g
Hoh Bustieh w3 AN e e dd=22 arbi-
noxylan®] A7 ¢l hemicellulose7} &= o] ATH4,16,29].
B AFAA FAE o] &sto] g AB FAMN GES &
ol F7H AL A FrE sHgHEo] AB wARAI S A
% % Pglucand] 3 Bx 720 WS = 5 9 Aoz
FA"h B3 479 hemicellulose?} 7FEE3] o] 2
9] arabinoxylan©] A3 ] B-glucan®} &7 synergy &7}
o & 5 S Bt ol 14} B-glucan®] F - A
AR AEH Fgtadrt S HUS AeE FAHI
[142529]. Lejvt A& ) Ao tig 742 A7 o
gelojof & Aot}
AEHOZ ABHAMAIE dIFEHE 72O g AA A
of FAEL 1%E d7rste] 25°Col A 547t wj oz A
ABT A A vl &FE-2] S-180 cellZ F X3 moue &
e F7HE F AAT wEbA o] e B8 WAEAL
of AAMF Al FAES FTMNE BHoE &8 F US

Aol

A

)

I e s 2
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