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Abstract

The inhibitory effect of Coprinus comatus on the mutagenicity in Salmonella assay system and
SOS chromotest were studied. In Ames test, the ethanol and water extracts and the cultured mycelia
fractions of Coprinus comatus did not show any mutagenicity, but the Coprinus comatus ethanol
extracts showed inhibitory effects of 80 ~90% on the mutagenicity induced by indirect mutagen of
benzo(a)pyrene (B(a)P) and aflatoxin B:1(AF¥B)) in Salmonella typhimurium TA98 and TA100. The
antimutagenic effect increased with increasing concentration of the ethanol extract toward N—methyl-
N’ -nitro~N-nitrosoguanidine(MNNG). However, the water extracts inhibited about 40 ~50% against
direct and indirect mutagen. The cultured mycelial filtrate of Coprinus comatus, the fractionIl,
showed antimutagenic effect of 90% on MNNG and 25~50% on B(a)P and AFB;. In SOS chromotest,
the ethanol extracts of Coprinus comatus showed antimutagenic effect of 65~81% on SOS function
induced by 4-NQO, and the cultured mycelia fractionIll showed low inhibitory effect of 20~50%.
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th(3-6). B-& AR FollA A3 X (Phellinus lin-
teus), @XM A (Ganoderma lucidum), T2 A (Cor-
iolus versicolor) 52 A A 256 d-2 whcid A
7} gtasyt vk HnE A I(78), FrelA
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(Flammulina velutipes), 3 A (Lentinus edodes),
AW X (Formitella fraxinea) 59 AHA A d& %
oM E FoF gAxtLo] glgo] ¥ HHO-11). =
g Ea A FEHAL XA 5o FARA sk E
oAl A gekd o] BalElglon(12-14), +EHA, BEu
HA 2 ele|Al T wiok databEe] &5k A
o] 23F 7% G h(15,16). o] A H WA F= A4
A B olzl AL M = A 2 e EAe] v
AE 5 9le &g & 4 gl

g8 =B X (Coprinus comatus)-2 A 48] Al
Sevetel A B ~7k& Aol £ e
Al o] g 3tel de] A s, A4 a4 2
7 Ap59] o] 2h 8- 43t 9 XA X 74 S(17)
o2 Ry gt wEla B o] = g2 oty
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o]l oA ETE WE
shwjo} FAA 22EE A7 AZT T, A A
ABBA7E ok &= in vitro A @A Salmo-
nella typhimurium reversion assay % SOS chrom-

otestZ 33 HEHA Y AAA Y FAA FE2E9
FEodwo] asE FAEI e
R

e 2 Alek

B A3 o) A48 | EWA(Coprinus comatus)2

A A AF warell A A& s a, HEHA TAA
€ A Az e T F *}%EP%’D}. Salmo-
nella typhimurium TA98Z}F TA100-2 v = 2] Fo}

d5He] B. N. Ames X5 ZE 5 ?ﬂ%"‘ﬂ'?& =, E. coli
PQ37L g2 el 7Y A TSN E E

ofto} Algapgict. Eodwle] 24Ul aflatoxin By
(AFB), benzo(a)pyrene(B(a)P), N-methyl-N'-nitro-
N-nitrosoguanidine(MNNG) 18] 3 4-nitroquinoline-
1-oxide(4-NQO)%= Sigmarl 2 2] Foldlgdon, 7]
el AekE2 EF we UF A AREEsich

HA KAHZEE AZZH

WA g HAS 7 xsh mﬂﬂi 3,000 rpmell
A zE2A 4% D}° 10u7 2] 80% o BH&& 71% ¥
10*] 7k E¢k 33 wtuSEslgl o, 1 *“J

A2 o5 52 7352 }04 HENA 'L F2E
“%M =R £ 7}sho]

Fale oA SR
0°C°1|/‘1 33 F&3le] o33 F AA A& F
3 EAAzs  2E2EF Ao ol FEE
& AF o) x}-4-3 o dimethyl sulfoxidert &
LA A ARg-stoich

BIAL Bt

E Al FAHA = w1 A PDA vl A (glucose 15g, bac—
tofpeptone 10g, bacto-yeast extract 10g, KH:PO, 0.87
g, MgSO04 - 7TH20 0.5g, CaClz 0.3g, FeSO; - 7TH20 0.01g,
MnCl; - 4H-O 0.007g, ZnSQs - 7TH:0 0.004g, MgSO4 .
7Hz0 0.001g/L)ell AFE3te] 26+ 1°ColA 747t 5
v okl 3 F4)7] 2 5000 rpmel A 3+ 53 i"él?ﬂrf&
o8- 1 1(v/v)e] Bl&2 AR A éﬁ}"% 180rpm
Nl 9L A edufefslgdch o] mlFAg 1527 A
Astod 1:30(v/v)2] vl &= QA ||| 7‘3%—6}@1 26+
1°Cell A 180rpmel 4] 12 7k ni kg e}-&, Kang $(7)9]
ol wel AR Y wjekdd 28-S Felaksd

TAHZRE ARz

FEE9 E9dwe] AA AT 453

o = ﬂ-/\}iﬂ-‘:— %‘ 42 33 A o}g 38 FF
= Coll A 4417t £t 38] F&3}ed iz}
}3‘17‘%}%}"“ &, F5 2] 3u3ke] 80% o't
7}8ked 4°Col| 4} 22 7F v} A & -2 8 000rpmel A
LA zelsle] A EE Gl FHFR o] A
ol o}-& 53 7 %3} fraction IS A} 18]

I oufeked )& wiA] ZHeHESE ob, &Y 99
3] 2] 80% ol Br-&-& 713t th-g ko) whF F-d 3l
z2t8)e] fraction &

o
=

ol Y A

Salmonella typhimurium reversion assay

Ames®t Maron(18)2] B oll & A g3}t &
w2} =7 A7) capped tubeell Al & 50ul, E¥ el 50
1, S9 mix 500ul(Z] A ¥ o] 4 2] 7%, 0.2 M phosphate
buffer), T3 100815 93z 37°Cell A 20 53t pre-
incubation*] 1T}, ©}71-& top agar 2mie} &3 F 3
23 Full #] (minimal glucose agar plates)ol] 315 &
arslgd et 37°Col| A] 48417} vl okgh & ul A 9] 9] KW
o] Z(revertant)?] 221] & Al53th S9 mixture
A 2= ARGl 42} 7ol Ameset Maron(18)] ¥
ol U}E]- ¢4} Sprague-Dawley ratell Aroclor 12548 &
ZFFAbato] A zstglch & Al Boll visted 370 A&
o] A & A48t o, ol tE oA Ao
Z % (Inhibition rate)t= o}z 2] Ale] &3}t

Inhibiton rate(%)= ia D) 100

ot Sodulo] o) ofal fEE HATAW] Y 2,
b A2 Aetal e Be) wATAeIS ek
el s} ARt 98 A9 AbelsA Eaue]

=
o o)t

g Alge) Ale-¥ A 2o} Eeiwe] $UEA
e o] AYEA Y
o ARz}

= dose response)-& &3}

SOS chromotest

Quillardet $(19)9] wr e wel g3t 5 E
coli PQ37& ampicillin(20ug/ml)e] &7} LB =]l
A Zslo] 37°CellA] 1247k Eat Al el ket & A =25
Latl A & 1 :50(v/v) 22 34 3s1e] o] & AfufFslsict
(2% 10° cells/ml). o] vl oFe} & LawfA] 2 1: 1022 3]
A3l xpg-atgdet, BFF cap tubeo] HAMR TF
0.4ml, A& 20ul 28] Ed ol ql 20uE 7hsla #
% gaFo] 4mlP} B 2= LBy A& A7Ested 37°Cell A
9417} Zol w847l & B-galactosidase?} alkaline
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phosphatase?] &A1& 243t 335 420nmelA]
245 0.D.3) A Quillardet $(19)2] W& o]-8-3}
o] B4 &4 w¢lE [1000 X Ape/t] 2 2 Vb w2t
WE-2-A1 7H(&)), akaline phosphatase unitel] & p-
galactosidase unit®] ¥]&<& Rt 2.2 eyl S0S
429 F = A X (induction factor, IF)+& &¢idie]
Aol 2187} 915 2] Rg2 R(O), Edioj ol
AlE27F & 99 R 3& R(C)E vrehdl o] R(C)/R(O)
2 AAksbsd e},

ofm

Hr

A
~

Al

st 7 A gell thg AP A= SASE o] 4T

Duncan’s multiple range test2 43}t

R
Ames testd] 2|5t gEoitio| &1}
HEWA A A T FALA wjoky o] 2EHEE9] S
typhimurium TA98 2 TA100e] tH3t Eodwel A

55 =AM 23 TableZ &= Ve A] 92gkA| R A]
2 FE5E9 355 Zplate’d 1.25, 25, 5mg 2.5 A7}
3ol & o FX9 Frlel w}E His' revertant2] £3}o]
Ue AR Hol A8 FEF Ao ¢ Fodwlo]dd
A& EA3HA] skt HEWHA A A 2EE] g
Ao AAE doliy] s 2 - 2H4 Mt EAS
A7tete] o] B U EA o it o A EE ARt
t}. Benzo(a)pyrene(B(a)P)3} aflatoxin Bi1(AFB;)&
S9 mixel] 2|84 DNA®} ub-g-Ae] Zat 242 w3l
A Eodwo] 24 & el = 2ol o o] B
ol ol gt HEHA AAA oet-g FE2E Y &
FZ5E9 FdHo] JAAHNE & A= Table
15} 261 Z+zh el glch = B Al 214 A o sk
&2 Bla)Pe tigt Edwe] AAAAE= S typhi-
murium TA98 A FZ5-5-2] F ol A gl o] 60% ©]
Ao 2 HlwA ok, B3] A E X 5%dA 91%E
7}701' =9t} S. typhimurium TA1002] A5 2 E &
=2 FEA 90% A= 2 Ede] A Ay
% vl om, TA9RH w7 Al & 5% 5% A
Zholl A 74 E2 Eodwoe] JAANE RBeF9
a8l AFBd] W3 o] oA &&= S typhim-
urium TA9BAN A BE S35 FXelAf < 90%2
2 A2 B3, S, typhimurium TA1002] 7 $-=
FE5 52 FEolA 85% o] ke A EH-E el
on] B3] 5% =l A 929%9] 7} T2 oA &3}
veligich 2 HEW A Al A B 28

¥ .J}L ﬂ
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Table 1. Antimutagenic effects of the ethanol and wa—-
ter extracts from Coprinus comatus on the
mutagenicity induced by benzo{(a)pyrene(4
ug/plate) in Salmonella typhimurium TA98
and TA100 with S9 mixture

Treatment Revertants/plate

© TA98 TAI100
Spontaneous 33+ 2V 108+ 3
B(a)P (Control) 996+£11 1,189+25

B(a)P+Ethanol ext.
25% 410210 61?227t 7 (89)
5% 112+ 7 (91) 193+ 7 (92)
10% 141+ 9 (81)  231%10 (89)

B(a)P+ Water ext. .
25% 832121 (17) 1,102+27 ( 8)
5% 726X18 (28) 983%19 (19)
10% 639+15 (37) 90728 (26)

UThe values are mean = SD of 3 replications significantly
different from the control at p<0.05 level.
The values in parentheses are the inhibition rate(%).

Table 2. Antimutagenic effects of the ethanol and wa-
ter extracts from Coprinus comatus on the
mutagenicity induced by aflatoxin Bi(1pg/
plate) in Salmonella typhimurium TA98 and
TA100 with S9 mixture

Revertants/plate
Treatment TA%R TAIL00
Spontaneous 33+ 2V 108+ 3
AFB:(Control) 882110 901+11

AFB) +Ethanol ext.
25% 121+ 5 (89 22810 (85)
5% 122+ 2 (89) 17010 (92)

10% 114t 5 (90) 205t 9 (88)
AFB; +Water ext.
25% 885x25 (-) 877E21 (-)
5% 863£21 (-) 869*24 (-)
10% 805+£17 (9) 829+13 (9)

YThe values are mean + SD of 3 replications significantly
different from the control at p<0.05 level.
PThe values in parentheses are the inhibition rate(%).

B(a)Poll dl8le] S. typhimurium TA983 TA10014]
REFEE FR0IA 40% o|3tR v A e 249
o] dA &AL Jetigl on, AFBol a4 = oA
BAE ellA gkt
39 A4 ¥ o] el N-methyl-N’-nitro-nitroso-
guanidine(MNNG)+& A EW 2] DNAC] A4 A
FE 74H vl o o] Wolglo 3l HEBA
A A 2 AeE-E FEE0 FAH] A AT g
ZA 7= Table 3o Vebdlgdch HEHA 1A A 2] o
B8 F&E5-E S typhimurium TA10090N 55 5
57]- 25%% o 53%2] oA &EIAEZ vetuiglen F
=9 T E7 F7He] whet A S-S A FolbA
%% 10%2] Fx o4 82%2] 7} =& A £9E
vehfigeh 2elm HEHA AAA L B F5F

ol rul
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2= MNNGel dlsled 258 10% FEolM% i
2o Edwe] JA AFHE Bt} olehzle] HEMA
A4 A 9] oEhe 2552 A . 2k Wo| el da 80
~90% HEe] ¥ shiold Ay} gl eyt = F
229 A=A AHEAE Vel A &S o
4 9ldch. Ham 5(20)0] 54 A1 EQl A=Ak 24
(Angelica gigantis)®] ol &-& & %o] MNNGe) o
g} 25 0] x| v|Hsle dEae] AL
ehficks B we} fALEHA HEWA RS 252
228 o uHste] ghHoldA AL FrtEkel
t}, 18] 7 Kim $(5)2 &34t oA A F-F £
Aol Al A7) B A, AZAFZTH A Hv R
WA EediA 59 JEg F%E¢] BaP %
MNNGel Hsted gk ghieold azr} 9oy &
22520 AS Woldol taf o2 I A s a2t
71§28 nusteled, HEHALY AR ol F of
A AsEE vetdigdoh

= A v ol & FALA 2} ulj oFof
o2 747 g oh-g, Wol el e dAAAE =
# FAA] 2552 MNNGe tlake] 20% o]

& Eddo] o A &S bl Gl 2, wl ko]
o 2EEL AF FEd BAY] oF 0% = F
dwlo] oA AAE el gl eH(Table 4). 53] = &4
A FALA wiokod e o) A 9= W EW A O] AU A FE
Epvl o 2o gheld AL AL G F U
grl. v} 2 el ¥l B(a)P 2 AFBol thal A
FAA =EE3 Wkl 25 EL Frol TANU]
247} oF 40% 9} 509 o] 3te} v F& A EAFHE
el 9k (Table 5, 6). Mizuno 5(21)°] th+= 73
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Table 3. Antimutagenic effects of the ethanol and wa—
ter extracts from Coprinus comatus on the
mutagenicity induced by N-methyl-N’-nitro—
nitrosoguanidine(0.35ug/plate) in Salmonel-
la typhimurium TA100

Treatment Revertants/plate
Spontaneous 104+ 3"
MNNG(Control) 72312
MNNG +Ethanol ext.
2.5% 398 6 (53)”
5% 250+ 6 (76)
10% 216% 4 (82)
MNNG + Water ext.
2.5% 425118 (48)
5% 51217 (34)
10% 388+11 (54)

YThe values are mean= SD of 3 replications significantly
different from the control at p<0.05 level.
PThe values in parentheses are the inhibition rate(%6).

g £2]3} polysaccharide?] &t a}E ZAlsle
E35] #AA 238 92 mucilaginous polysaccharide
743 g & Byt B g A FAEA A
WAl L] A4S v H B AL FAA woko] HellA F
Fuio]ql AL 7 AL & F Atk 53

Lo

EFZ 0| A= heteroglycan, chitin, peptidoglycan,

f

oW Al (Polyporus confluens)®] ZHA At g} vl oF it ALA|
—HT__

Koo o

proteoglycan, lecithin, nucleic acid, dietary fiber o]
B-D-glucan¥ Ajtal A dans 7hxlvka Bas
zolenz WENAY FEAHe] TS Yl
AHEE o)A ARy Alsdc) el & F
Awle] AAETA} gle HEHA FAA S ko]
2 20| golat g B3 Aot §A 2 AR &
o ok Abell 93k ookt o] fof HAE AT:=
o2 o zlg=| oot At
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Table 4. Antimutagenic effects of the cultured mycelia
fractions of Coprinus comatus on the muta—
genicity induced by N-methyl-N'-nitro-ni-
troso-guanidine(0.350g/plate) in Salmonella
typhimurium TA100

Treatment Revertants/plate
Spontaneous 112+ 49
MNNG(Control) 792+21
MNNG +fraction 1
25% 646 %11 (22)?
5% 693£15 (15)
10% 770124 (=)
MNNG +fraction I
2.5% 182t 9 (90)
5% 16311 (92)
10% 183+ 9 (89)

YThe values are mean * SD of 3 replications significantly
different from the control at p<0.05 level.
PThe values in parentheses are the inhibition rate(%).

Table 5. Antimutagenic effects of the cultured mycelia
fractions of Coprinus comatus on the muta—
genicity induced by benzo(a)pyrene(4ng/plate)
in Salmonella typhimurium TA98 and TA100

Revertants/plate

Treatment TAGS TALO0
Spontaneous 45+ 5 119+ 8
B(a)P{Control) 922+37 1283£32

B(a)P+fraction I
25%  844+71 (-)Y 102492 (22)
5% 80548 (13) 112188 (14)
10%  807+38 (13) 1183+81 (-)
B(a)P+fraction
25%  701%22 (25)
5%  615+18 (35)  745+39 (46)
10%  575+25 (39) 931%29 (30

YThe values are mean= SD of 3 replications significantly
different from the control at p<0.05 level.
PThe values in parentheses are the inhibition rate(%).

905+35 (32)
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Table 6. Antimutagenic effects of the cultured mycelia
fractions of Coprinus comatus on the muta-
genicity induced by aflatoxin Bi(1ng/plate) in
Salmonella typhimurium TA98 and TA100

Revertants/plate

Treatment

TA98 TA100

45+ 59
103757

119+ 8
81719

Spontaneous

AFB;(Control)
AFB, +fraction 1
. 25%
5%
10%
AFB;+{fraction O
2.5%
5%
10%

(=)
(=)
(12)

998+49
1041£78
918+41

68341
513+38
497*19

(19)
(43)
(46)

64427
677+30
604£20

(39)
(36)
(43)

62725
557+18
505+31

(27)
(37
(44)

YThe values are meanSD of 3 replications significantly
different from the control at p<0.05 level.
PThe values in parentheses are the inhibition rate(%).

SOS chromotestoll 2fgt =1

gEaie] AE A R7] 98 = vl APyl
SOS chromotest 2 A}t o, & 8 Al 2k 4| 2] o
g 557 FAA wiofol ) 25829 A4S -
phimurium Aol A o & ?‘f} dwe] A3E &
dstdem 2 o] 5 AlR2| 2|3 el el 4-NQOe d
g SOS ®E$-9] f-5 A4 &xE As ¥gte) 4-NQO
of o3 Fr¥ FEX|F(IF)Fke] 6.3401% =4 u)s)
HEWA A AL g FEFE] FHA BE FE
]/‘1 650/ o] F& f 5 AAANE MY w, 53
FE 5%elA & IFgho] 12322 81%9) 714 &
% AA ZANE Bvh 223 FAA vl ofe] A9
FZEY IFFES 348~4.9320.2 A| 8 Xl #AAglo]
20~50% A =2| ¥)iA & Fx A E4E e
o] 2} A 9] o ek FE B R} Y2 FEdwo] A}
E Yelig eh(Fig. 1). SOS chromotest= E. coli PQ37
ofl genotoxine] #t-4-3le] DNAe| &AL F4 54
SOS Hb-go] fubx|w A A == B-galactosidase?]
3432 v A ekslo] DNAV) WHo| ol &4 = A e
EEA3 = e E, 53] Sduo] - vzl el
vl o 2 okefAl 4l 4-NQOE SOS 48 34 o
el A umuC, umuD -rr7ﬂ7<}°ﬂ 23 8 2 FE Ed
Wo|E fibsls Ao oA 9lrh22). Chun $(23)¢]
SOS chromotestAl & o] &3} 7] £4F2] 7= 3) AF
0] 4-NQOel| t3}e 77%2] o] oA &Ad e v}
g3, Ahn SQOE SR & & FE5E9] $8 50
4-NQO-®l| ti3}o] A 2| 2] ol A 5296 A =0 o A &5}
£ vetiel e st E), HEHA AP A 9] ek &

go| =1t

s

J=

== 2
TE

L
T

2pAi 3] - uhEA - ofzhet
6 "
g3 / /
: -
B2 / .
Concentration(%)

cultured mycelia fractionll of Coprinus comatus
on the mutagenicity of 4-NQO(0.2ug/assay) in
E. coli PQ317.

34 =

29 495 4-NQOs| eate] u] =
2ol BAol 88 o 2eh

o] 8} o] HEMA AAA Y dAA FEE &
Fdule] A4S Auji A3 AEHA A A< o
&g 53} gALA i ofe] °"’] FEEE2 invitro
A& A el Ames test2} SOS chromotestoll 4] =& &
Aol QA EAV} IS FAF 4 9lglcl 28 =
B Ygog o]lE FEE9 E‘ﬁ‘ﬁO] o] Al mechanism¥}

o}-g-2] FHEoiwlo] A Tl FHlo) giFl A7
A& o fsesl= 7ol HBesicky sl

ok

(]
vl =

“3‘%‘31"1 Coprinus comatus)] A} A £} vl Sk A}
A FZEZ o839 Ames test?} SOS chromotest
/‘éiﬁﬁli FdWle] A EAE HES Z3, HEHA
A A of FA e FY F22E A9 Edwe]dAd S
Adeh HEHA AAA Y A& FFE-L Salmo-
nella typhimurium TA983 TA100 4 B(a)P3} AFB;
o tidted 80~90%¢] =& Edwe] JAEA}E e}
W3, MNNGel| dal M= X7 S/ 45 S
o] dA| g7} Frlsld o, & FE5E A$= A -
ZHA o] ol isle] 2F 40~50%9] A&l &S e
Wk FARA wljofo] ol F=&5-2 MNNGoY| 3}
0% A=2] ¥ Fdwe] AAAIANE e AL
B(a)P=} AFBol| oA % 25~50%2] Sadrie] oA
235 el SOS chromotestol] 4 = = 21 A4
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A A 9] A gE 55 8-S 4-NQO w3}e] 65~81%
o & Edol AAIAE Geislont, 1ol
9] 2£ 2.2 90~50%9 F& Eqdwe] AAAT}E
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