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A Study on Antimutagenic Activity of the Extracts from Paecilomyces japonica

Park Sung-Ho, Seo Un-Kyo, Jeong Ji-Cheon

Department of Internal Medicine, College of Oriental Medicine, Dongguk University

The fruiting bodies of Paecilomyces japonica been used for an anticancer and immuno-stimulating agent as an oriental medicine.
Antimutagenecity test with SOS chromotest and antioxidant test with NBT method were carried out using the concentrated culture broth, the extract
of mycelia, and that of fruiting bodies. Among the sample extracts tested, the extract of fruiting bodies was most effective to antimutagenecity
against the mutagens tested such as MNNG, ethidium bromide (EtBr), 2-aminofluorene (AF) and nitrofluorene (NF). Antimutagenic activity of all
the extracts were very effective against mutagen, MNNG. When the extracts were added to certain concentration, antimutagenic acivity was
enhanced against mutagen, MNNG and NF. Antioxidant activity of the extract from fruiting bodies was highest. However, its activity was very low,

compared to ascorbic acid.
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1) 15/ Btk 4 g

O #2575 2 HE fk

AHEE BitkE FIUERE e
g AEsT oA G
3e] ALEFY ETR4HE & (Pacci-
lomyces japonica DGUM 32001)&
A3l MERER HEl AH8E
## Salmonella typhim urium
TA100(hisG46 rfa-uvrB)2 3t=3}3}
7edTd ARTEATL FHAL
PO 2 HE G Lol A3l SOS
chromotest® $}3t] A}-&3t Escheri-
chia coli PQ37 (sfiA:: Mud(Ap
lac)cts lac 4U169 mal*, uvrA, galE
galY, PhoC, ifa)= T=8a Az
gujd AETH nAEL LR R
A5 AH&3HT

Ames testE MAT XHFEY
antimutagenecity B> ERFOR
obn) A} histidine S £ART T §10]
HaFRuA NN 222 £8E ¢
+ S. typhimurium TA100 % &tk
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EREE BEREEL colony T8 HE
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@ fEH He

EREBR FUMEE AEHE 2-
aminofluorene(AF), ethidium bro
mide(EtBr), nitrofluorene(NF), N-

methyl-N' -nitro-N-nitrosoguani
dine(MNNG)= FlukaAl AES BA
ston kel 5o AT £
galactosidase, alkaline phosphatase,
EDTA, cyanide, ascor bic acid, o-
nitrophenyl-# -galactoside, p-
nitrophenyl phosphate, sodium
dodecyl sulfate, f-mercaptoethanol,
nitrobenzene tetrazolium3} FHEAR
of URH HZES Sigmarl AFS, Bt
Blge] VES HES Difcorl AEFS
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1) #SBEES| Fikie ¥ FRE 58

O %AEE B (mycelia)®] e

R

FHlE 10 mo] XEFE BTER
(104 spores/m)& 100 ml. GYT 43
B A (250-ml A4 &2, 24!
glucose 5%, yeast extract 0.5%,
tryptone 0.2%)9] %ﬁé}ﬁ 27¢olA
1097 Aeudaidc). g 44
HEE 100 m& 20 19 i wjg7id
Hgsto] 27Tl 1047 EEEERS}
Rtk ki H7lolE djoigz sy
J#:&#(milipore ¢=0.2 m)E ;&:H3 k&
ZERIL 7] Je iAo B

#7t o8l HHEE =S Ssh

© A F £ FHEM(fruiting body)

HE

EEM(polyethylene, &% 800-nl)
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(gauze)Z AT T, H7 HHiES
HREKE 2~38 st EkE
FHEEE 24717 B¢ BHE(-200)
e BT BAEES AEREME-50
T, 9 mTom) 2 E2stich & 30
gd] HiHig EK 11 & BAS Y
&, 121 T A 3212 ¢ & sk
o}, Ve & (Toyo filter, No.
D AT ¥, T ERE A HEE
fEste] EkdE fit REE 9o ol
2ol AHS-skT

@ %E£EE R BEE B 8E

Wi R FRERE FHY A2
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NLZBEE #Huiwel antige
notoxicity ;&4 BIE

A}£-3 SOS chromotest® Quill
ardet 59 HEYE #isto] BT
Ak

@ % WEe) 55

5 %9 1.0 me) E. coli PQITL
100 w9 LB mediuvm(ffsg; bacto
yeast extract 0.5%, bacto tryptone
1.0%, NaCl 1.0%)°l ##&sto] 37Cef
A 4AZE Fek 660 ol Ao EETY
0.8~0.9¢] 0|2 &2 ehu]Faich

(2) Antigenotoxicity iE1ES] HIE

N &3] %3 E. coli PQ37 #%
i 600 w, & FERBER(1.0 ng/ml) 30
H, & ZHEE HY(10 ng/n)ye 0,
100, 300, 500 1 & M & SOS K
e HESGT. 370 208 52
EED &, f-galactosidased} alkaline
phosphatase B3 &S BIE3IR

® f-galactosidase B /&It

f-galactosidase B &S 2.7 ml
o B &ER(2A; NaHPO. 16.1 g,
NaH:PO: 5.5 ¢, KC1 0.75 g. MgSO:
0.25 g, SDS 1.0 g, f-mercaptoethanol
2.7 ml, 75EK 1,000 nl, pH 7.0)& ¥
of 37TellA 1087 B3t 228
H—AZ %, 06 m e o-

nitrophenyl-g -galactoside & ¢
(ONPG 4.0 mg/ml in phosphate buffer
(pH7.4)& mstel 1027 HENE
S W gY. 2.0 My 2.0 M
Na:COs $4& Hfnstel ES 151k
N7 F, 420 mol| o] RtEE BiE
a5tk

® Alkaline phosphatase 83 &t

Alkaline phosphatase B#% {HiE<
B #&fEn tAlel P agErmGER: Tris -
base 121 g, SDS 1.0 g, #i&k 1,000
nl, pH 8.8)% ONPG & thAlel p-
nitrophenyl phosphate &k (PNPP
4.0 ng/m) & AHE-SE Fik ol -
galactosidase IzET} [Fl—3HA BEfTo
Stk BERES EEE 98t 1.0
9) 25 M HCIE g o= 108 &
o} ute-S EE, 1.0 w2 2.0 M Tris-
HCl bufferZ #mats

® E: iEi(unit)d] RE

% BER iEMEunitS Ukl # T
2 3 HlES 420 mol A Tk &
of 10008 F3 & RERHOE Y+
ZHS 1 unitZ 3]

® R ¥ induction factor(IF)¢] 7€

Ratio(R) #t2 f-galactosidase unit
£ alkaline phosphatase unitZ i+
Zro2 FE SOS REY #HE
BEE Jehls #EEH(induction
factor; IF)E #it4) #EE Hmg H
EEe Z+ BEF R g(Ro)2 #HY
FEZE FIIEA 42 R ERo)oE U
o2 EFEA

4) XBEE YS! Ames testol]
OISt ZRMEE B AT
Maron¥} Ames®] k& #/8}
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murium TA100 1.0 /€ 100 nl¢] LB
mediumol| #FEEIATE 37TAA 44
7F A% &, /102 f#ifgsld A
a5

@ ¥Hizesk# £ (antimutagenecity) &

el BiE

WHEE cap wbed| #igE 100 o]
Bk, 520 49 0.2 M phosphate
buffer(pH 7.4), &% 0, 100, 300, 500
W] EREE, SRR 2 TEBA00
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A 3087 EESST. o Raml
200 4] HB i&iie fme & 327
vortex3Fth. o] AT Ao 45C
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HE T BATRE vl BUEY 20
o) MGA EXR#EH] 1% BN
o} BRE EREME 3704 484
7 53 & {85 Colony4~(revertant
CFU/plate)& BIE3F-

) #REE mHinel fEE CHE
imieEtE (cytotoxicity) BB

HEol Al2¥ S. typhimurium
TA100 @ E. coli PQ37¢] thal &g
B HHae, SERER TES Mt
#19) MR EE(cytotoxicity) = BIES}
Ath LB mediumd] 447t 5<F §ij ¥
%% S. typhimurium TA100S 1/104
H) 2 FREESHAT) & i) IBERIE
e LB agar plate(0~2.5 mg/
tube)ol FFEE MEM 100 WE &K
3to] 24X B4 HEESS

6) ZBEE2| ML B
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o] NBTE>¢ # AH&-stath

@ HiEEl &S] e
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mM Tri-HCI(pH 7.5) buffer, 664 2]
EDTA/cyanide, 33 49} NBTE &4
gt iRaw 33 WY 4 XBAFE
FEHLO mg/nl) S B2 O 33 RE
ATk RAWA —EF RE(BRE
(110V, 60W), L = 22 cm, 4,400 lux)&
Rt Hils L EEE T EE &
YE/ b (photo-activation)d] R s}=
EEERY ot BEEHLE 560 mol
A 18 Ao R 687 HiEstadh &
Bt EEEe 189 BEY E'ng
S8 RES T
@ &Kk HERIL S (antio
xidant activity, AOA)2] #E
SRk PR L I (uni s FEIEAK
7k g thz7-(blank) 9] HiEEL i
€ sampleo] RNEAE e Hilz{t
EEE (sample) 2 Y golA 18
FoR et el HiEgb B
o] BEHEE Hog 2437 ascorbic
acid(vitamin C)& A}&-3}o], & ¥y
o] B EMEE S Mg o

. E688 BRiE

1. XBHE i) MEREE
R
RKBER MNNG, EtBr, AF, NF
of 3 XBHE Mt MIERBR
HEES SOS chromotestE F|H 3t
antigenotoxicity 83 Ames?] FHik
< FIF¢ antimutagenecity REg-S f&
e,

1) SOS chromotestg #| A

antigenotoxicity &%

SOS chromotestE Fifs %45 E
antigenotoxicity B 420m &
X f-galactosidase ¥ alkaline
phosphatase BE% 1E1ES] BIERF %54

Table 1. Activities of 8-galactosidase and alkaline phosphatase for
antigenotoxicity of mutagen (MNNG). The concentrated culture broth
from P. japonica DGUM 32001 was used as the extract.

Conc. of Unit B—Galactoiidase Alkalin?[?h'(t))sphatase
v i il

extract c;ir | T Activity = Lctivity Acivity  Activity

(#4/tube) effect measured calculated measured  calculated
0 0 29.87£1.71 29.87 7724023 7.72
100 2.8 17.10£0.22 14.30 10.71+0.39 791
300 3.0 19.81+1.10 16.81 2554277 22.54
500 42 21.87+2.03 17.67 22.27+351. 1807

Table 2. Activities of B-galactosidase and alkaline phosphatase for
antigenotoxicity of mutagen (EtBr). The concentrated culture broth
from P. japonica DGUM 32001 was used as the extract.

Conc. of Unit ﬂ-GalaEItoiidase Alkaline Ifl't.(:splmtase
extract c;ir Activity = 3Activity Activity( ~ .)Activity
(4 fibe) effect  measured  calculated measured  calculated
0 0 128719 12.87 20.73£2.25 20.73
100 42 16.67£1.2 1247 25.17+1.79 2097
300 5.1 21.07£0.3 15.97 25.50+£2.77 2040
500 6.2 2420+0.3 18.00 16.07

22.27+3.51

Table 3. Activities of B-galactosidase and alkaline phosphatase for
antigenotoxicity of mutagen (2-aminofluorene). The concentrated
culture broth from P. japonica DGUM 32001 was used as the extract.

Cone. of Unit ﬂ-Galacto‘sidase Alkaline [Ij)l'{osphatase
extract c;)llz)r Activity (Umti\ctivity Activity( mtzkctivity
(£ frube) effect measured caiculated measured  calculated
0 0 10.93+0.3 10.93 9.87+1.55 9.87
100 4.6 12.33+1.3 71.73 14.67£3.93 10.07
300 53 1147409 6.17 1573 +3.53 10.43
500 6.2 14.00+0.7 7.80 19.03£2.21 12.83
EE Mo 21 Sle &E7 B EEE Hrd o 7 BESRY| BERE
e A& g Hbe IREE %S etk
THE ek o] e BERIE ERERFE MNNG| g £&%

e HERe FEL T+ BEEN E i HEREE MnEd TES
(color effect)E HEfz3l7] Yot & 41 B ALEE9E o 713 ERSYGL
el kbR FEshs B9 @l (induction factor (IF) = 0.24), &g

={



Table 4. Activities of 8-galactosidase and alkaline phosphatase for
antigenotoxicity of mutagen (nitrofiuorene). The concentrated culture
broth from P. japonica DGUM 32001 was used as the extract.

gy% . 2R XA 313

Cone. of Unit ﬁ-Galacto.sidase Alkaline phosphatase
extract of (Unit) (Unit)

color Activity Activity Activity Activity

(#d frube) effect measured calculated measured  calculated
0 0 16.37+0.65 16.37 16.40+046 16.40
100 35 15.23+0.38 11.73 16401142 12.90
300 42 17.20+0.10 13.00 19.63+1.29 15.43
500 4.9 18.73+0.47 13.83 22.20+1.15 17.30

Table 5. Activities of §-galactosidase and alkaline phosphatase for
antigenotoxicity of mutagen (MNNG). The extracted mycelia from P.
japonica DGUM 32001 was used as the extract.

T Frhing bady ex.

o
o

Induction factor
o
=

©
»

oo esr

Mutagen

.|

Conc. of Unit ﬂ-GaIacto§1dase Alkaline phosphatase
of (Unit) (Unit)
extract P — — —
Lfube) color Activity Activity Activity Activity
()]
(#dftube effect  measured  calculated measured  calculated
0 0 26.70+1.21 26.70 6.85+0.42 6.85
100 31 15.92+1.11 12.82 9.79+041 6.69
300 38 14.594+1.59 10.79 10.10£0.52 6.30
500 5.1 9.18 10.39+0.57 5.29

14.28+0.72

Table 6. Activities of f-galactosidase and alkaline phosphatase for
antigenotoxicity of mutagen (nitrofluorene). The extracted mycelia
from P. japonica DGUM 32001 was used as the extract.

Fig. 1. Induction factors of extracts from the
concentrated culture broth, mycelial
extract, and fruiting-body extract in
Paecilomyces japonica DGUM 32001.
The final concentration of extracts was
100 24 per tube. ™; data not available.

108
0.8 : A Mycella ex.
* @~ Frulting body ex.
5 05
-
P
[ S—
H N s
g 04
2
<
£ ! e
P
0.2
MNNG
0.0 - . s S
o 100 200 300 400 500
Conc. of extract of PJ (ulitubse)

]

Conc. of Unit ﬁ-Galact0§1dase Alkaline ph.osphatase
extract of (Unit) (Unit)
, );/ a; color Activity Activity Activity Activity
mu
(#4/ube) effect  measured  calculated ~ measured  calculated
0 0 15.67+1.19 15.67 1537+1.16 15.37
100 53 13.55+0.92 8.25 13.83+0.31 8.53
300 7.0 14.80+£0.28 7.80 16.60+1.70 9.60
500 8.8 15.50+1.02 6.70 16.85+0.50 8.05

T ARSI 47 047
2 0.492 A9 FstA Jebdk
(Fig. 1, Table 1, Table 5, Table 7). &
REE EREBERY MEs 2
st} ERBER MNNG| gt %
85 5F A oH(Fig. 2,

Table 1, Table 5, Table 7). S5 EE/ET
< R tube 2 100, 300, 500 4l 5
mstel FhneE IF7E 242 047, 0.19,
0252 FAge Uehiizlen, o] 2
e FinE BEEELY g ot

REE W of HERER i) BT e

Fig. 2. Induction factor of extracts from the
concentrated culture broth, mycelial
extract, and fruiting-body extract in
Paeciiomyces japonica DGUM 32001
against mutagen MNNG.

Tt RIS WERRZ st
of wIEtAS W, 100 4 7 o) %9
HERBE B A9 e et
viol(zhzh, 0.49, 0.4, 0.45). o] B3k
SIS 100 @ o) NNt
T EREEIE MNNGO| s HizEk

dl FEhEE IF7E 0242 jEbdtgon,
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Table 7. Activities of g-galactosidase and alkaline phosphatase for
ok antigenotoxicity of mutagen (MNNG). The fruiting-bodies extract from
W T P. japonica DGUM 32001 was used.
o8- - e e A . .
’ i - hatase
Conc. of Uit B Galacto'smase Alkaline ph.osp a
5 06 of (Unit) (Unit)
] .- extract — — — —
= . be color Activity Activity Activity Activity
2 04 eil
3 - (#4/oube) effect  measured  calculated  measured  calculated
02 A Myostaes 0 0 30.08+142 30.08 8.12+0.18 8.12
) -@-- Frulting body ex.
ag, o o 100 5.0 18.51+2.72 13.51 20.19+0.81 15.19
R Sty o Y 300 92  2989+273 2078  2590+045 1670
500 148 | 36.18+3.31 21.38 28.07£2.10 13.27

Fig. 3. Induction factor of extracts from the
concentrated culture broth, mycelial
extract, and fruiting-body extract in
Paecilomyces japonica DGUM
32001 against mutagen nitroflu-
orene.

Fig. 4. No cytotoxicity of extracts from
Paecilomyces japonica DGUM
32001 against E.coli PQ37 and S.
typhimunium TA100.

300 4 o) iRIEE 'L IF =
0.34, 0.44)3}o] $HFRARBRE 75EE0] iR
Bilhe Ao e o, ol TR
e B e o3 BRiEiEY
Hizgo] ojg7] W o2 ofgd.

ZERERE EBro] i3 2H5E
el MEREE REd FEIEA
71g BEFHSGIAF = 044), HEEE
folMe g Ao HEAF =
0.95)8 HAF{THFig. 1, Table 2,
Table 8).

Table 8. Activities of f-galactosidase and alkaline phosphatase for antigenotoxicity
of mutagen (EtBr). The fruiting-bodies extract from P. japonica DGUM

32001 was used.
Conc. of Unit ﬁ-GalTI:;oii;iase Alkalinzz IE)h.ct))sphatase
of m i
Ae’l‘;‘a; color  Actvity  Activity  Activity  Activity
i
o ) effect  measured  calculated measured  calculated
0 0 @ 1243+1.10 1243 9.37+0.80 9.37
100 6.1 11.70+£2.23 5.6 15.60+1.28 9.50
300 109 14.57+1.46 3.67 2147+1.44 10.57
500 15.7 13.77+1.36 N/C - 19.30£0.78 3.60

Table 9. Activities of f-galactosidase and alkaline phosphatase for antigenotoxicity
of mutagen (2-aminofluorene). The fruiting-bodies extract from P.

japonica DGUM 32001 was used.
Conc. of Unit B-Galactosidase Alkaline phosphatase
extract of __ Uni __(UnY

(i frabe) color | Activity Activity Activity Activity
effect  measured  calculated  measured  calculated

0 0 1093+0.3 10.93 9.87+1.55 9.87
100 52 ¢ 1233%13 7.73 14.67+3.93 10.07

300 93 11.47+09 6.17 15.73+3.53 0.43

500 5.8 14.00+0.7 7.80 19.03+2.21 12.83

ERBRE AP i3t XEFE M
o] HZRAER FEed FRIEMD
Wizh RO A BIG, IF =
0.69, 0.69)3e] mjoket Azl HRE
B2 cHFig. 1, Table 3, Table 9).

FHRBEF NFol| st R&EE

Hide] PIZEREE ke FEERS A
&3¢ A M4 EHSYLAF =
0.56), HEBMEN L BsigmLel
XN $BUIF = 091 % 0.95)8A ek
W oHFig. 1, Table 4, Table 6, Table
10). o] A= ZEHRBAF NF| tjgt



Table 10. Activities of §-galactosidase and alkaline phosphatase for
antigenotoxicity of mutagen (nitrofluorene). The fruiting-bodies
extract from P. japonica DGUM 32001 was used.

Conc. of Unit /3-Galacto§1dase Alkaline ph?sphatase

tract of (Unit) (Unit)
e)l( E color Activity Activity Activity Activity

/tu

(#d/tube) effect measured calculated measured  calculated
0 0 14.90+1.30 4.90 13.60+1.73 13.60
100 47  1480+1.30 10.10 20.93+0.59 16.23
300 102 14.63+2.28 443 19.07+1.08 8.87
500 155 13.60+1.31 N/C 17.17+0.81 1.67

Table 11. Antioxidant activities of exiracts from P. japonica DGUM 32001

Antioxidant activity
Extract (1.0 mg/ml) .
(Unit)
Ascorbic acid 14.5
Broth concentrated 0.24
Myecelia extract 0.67
1.21

Fruiting-body extract

HERBE [EiEo) MNNGS Hhi)
EEICE AES YET £&8F
B ERBELS SRS g &
EIRBET NFol| tjd HEREE 2%
2 HEsHStHFig. 3, Tab1e46 ,10).
HERERD BREMOYS RER
tube & 100, 300, 500 4 #fpste] %
e IF7F sEgMERe o8 0.91,
0.84, 0.802.2, %:ﬁ""‘é‘.ﬁ%ﬁﬁ%oﬂ oh3f
0.95, 0.79, 0.812 A Ve
ow, o] A= «ﬁﬂui a%a%%amz L

Btkie el el oste] #

R ifito] BN ERAICH ??
BHLS LEH2 Kipsad o,

100 @S} 300 4 JRhoEs IF 0.81 2
0.800.2 —EstA HLsAth ol
100 4 o FEEHHEMS Hmste]
T MEREE Fide & B ¢
&5 B,

2) Ames testE FFE3H antimuta-

genicity &

REFE 7} Hde ALEsle] B
Rk £REFES WED BR ')
EFRKEH TR G HBLE colonyd]
7t BESHA e o] Ade K&
EE 7} ity Sl BEsHA s
o] 9= AL 4+ histidine]
el ojstel EEERKRS EEEE
o 9t Aoz FHefEirt.
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