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Genotoxicity Study from the Extracts of Fermented Acanthopanax koreanum
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ABSTRACT - This study was to determine genotoxicity from the extracts of fermented Acanthopanax koreanum.
The bacterial reverse mutation assay, the extracts of fermented A. koreanum did not induce mutagenicity in Salmo-
nella typhimurium TA98, TA100, TA1535, TA1537 and Escherichia coli WP2uvrA with or without metabolic activa-
tion of S-9 mixture. In addition, the micronucleus formation in ICR mice, the extracts of fermented 4. koreanum
treated with dose of 500, 1,000 and 2,000 mg/kg did not affected micronucleated polychromatic erythrocytes
(MNPCE/2,000 PCE) and polychromatic erythrocytes (PCE)/200 polychromatic erythrocyte+normochromatic eryth-
rocyte (RBC). The cytotoxicity effects using CHO-K1 cells observed no significant changes compared with negative
control group (p < 0.05). Moreover, the extracts of fermented 4. koreanum did not cause a significant chromosome
aberration on CHO-K1 cells in the chromosome aberration assay. Therefore, these results suggest that the extracts of
fermented A. koreanum did not induce any harmful genotoxic effects.

Key words: fermented Acanthopanax koreanum, genotoxicity, bacterial reverse mutation, micronucleus formation,
chromosome aberration
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Materials and Methods
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B Ao AMg-3 ovtye el tu(A4. koreanum)

£ Ao, AWM (Ganoderma lucidum) dAHE
o] g3y WFIAY. JYAHA FAMA = potato dextrose
broth (PDB) 100 mL< ©]&3}e] 30°CollA 14€7F &g s}
gon, ARy T Hx dgdol 1ou(l, 000 mL)ol &l
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o83t 95°ColM F=3lem, %
(Advantec, Tokyo, Japan)E ©]-&3}o] 2
S FHEF wa g€ty e 31eve(< 120 mesh)
g olgsio] HlAIER WEo] ARl AEEIT
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monohydrate (9-AA), 2-Aminoanthracene (2-AA), 4-
nitroquinoline 1-oxide (4-NQO)= Sigma-Aldricholl Al <]
stleh. thARAl A -2k #AIgle] TA98, TA100,
TA1535, TA1537 2 WP2uvrAE 5,000 pg/plate 5=
20 BAHE o] &3t FAE oM, A tiERTS Al
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AR Al F/HTE ARSI, RS A
Ale] EA(+S-9 Mix)3ll:= Cyclophos-phamide (CPAYE Tt
A Al 9] BIEA(-S-9 Mix)3tell = Mitomycin C (MMC)
£ AREsHAE.

HAR o] G A H A HE oty FEE] A7
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Results and Discussion

OPISEHESAHOINY

1E geterty] FEE9 vAEEASAHINE L 3
2Ed 74 a2 Salmonella typhimurium TA9S,
TA100, TA1535 B TA1537% EHER Q774 #7<
Escherichia coli WP2uvrAE ©|83193, BHEAHE
AL giAtZAg Al EA(+S-9 Mix)2F FAEH-S-9 Mix)l]
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FERE 3k 0~2,500 ug/plate-/] FEE XESHsle] sTA 9]
SEARNE S L, A A= Table 19] YERAATE
1y "ete vty E%g A EEAEANAC]= Table 1
NA HZol, 5% BE dFolA A gAY E4 B
FABEAA S22t Bt S o oAl AEA
e gtk 22u, S-9 Mixe] FAstelA FNRT
o7 ARE3F NaN3, 4-NQO, 9-AA 2 S-9 Mixe] &4)3}
MM FHNELOE AREE 2-AAE A ET ¥ S4Ux
T3 BN S v BAEANelE FoH R ST
ot o A7l oetd, x 92 e L7k A
koreamun)®| ¥-2] FZ=ol EHff} FEddold ATE F
et =dl, AEEASAHIA A Hetorty] B
g FEE HARAEAIY ek dEgle]l 4R U
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typhimurium 2 Escherichia coli®] W3t SF &AM E
VERRA] eFSkTh.
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=] sﬂq_# ok 10/\]7]. <
& AEF7t Hol HoE UM "t olw, o] ¢
eythrocyte “JE]olA] A|dEHo] EAMH|E %‘%}'3}‘:1:
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olg} gt AFAIF A Ldo] Wol] AFEHFE A
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A Fgkow, Azt HF Ay Folgh oSS W
A=A eFskoh lEroqoﬂ ogk #7F AFTHst A Felst
2to] 7F BA)J\E}‘ k-2 FFAEE o83 A 4

= Table 29 L}EMJ Atk ZF Al EEE 9F 2,000 o709
oA A8 (MNPCE/2,000 PCE)S ##3 A3}, nh$-

2 ZEAEANA A EE Hies BE gelerty &
g«l 500~2,000 mg/kg EENA 2F 0.08~0.12%S HAL
U, foAel FReE S7Hs HolA] etth(p <0.05).
SHH, dA A oA oy AP o HE(PCE/
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Table 1. Mutagenicity of the water extracts from fermented A. koreanum with and without metabolic activation

Number of colonies/plate (Mean =+ SD)

Test materials

S-9 Mix Base substitution Frameshift
(ng/plate)
TA100 TA1535 E. coli TA98 TA1537
0 157.3+£5.7 343+2.1 36.0£2.0 37.3£2.5 13.0£1.0
312 147.7+8.0 32.0+£1.0 340+ 1.0 38.7+3.5 17.7+2.1
625 156.3 £4.0 30.3+£3.5 33.7+£0.6 38.0+1.7 143+2.9
1250 144.7+11.5 28.3+£0.6 33.0+£2.7 39.3£3.2 163 +2.1
Without S-9 Mix (-) 2500 152.7+4.5 29.7+£1.2 31.3+£1.2 34.0+£3.0 15732
5000 166.0 £ 11.5 30.0+£1.0 3.7+4.7 41.7+5.1 16.3+£1.2
NaN3 NaN3 4-NQO 4-NQO 9-AA
Positive control 15 15 05 05 20
(ng/plate)
413.0+18.7 294.7+£32.1 175.7+12.2 316.7+19.6 285.3+10.1
0 169.0 £ 15.9 26.7+0.6 33.7+3.1 38.7+3.5 150+ 1.0
312 155.3+13.2 29.0+ 1.7 37.0+£3.0 423+8.5 9.7+2.1
625 1453 +21.5 26.7+3.1 353+38 423+49 157+1.2
1250 1344+1.5 29.0+ 1.7 353+1.5 343+£4.0 14.0£1.7
With S-9 Mix (+) 2500 141.3+9.0 253+1.5 36.0+2.0 357+ 0.6 143+1.5
5000 139.7+15.8 29.7+£1.5 36.0+1.7 41.7+£5.5 13.3£2.5
2-AA 2-AA 2-AA 2-AA 2-AA
Positive control
1.0 2.0 10 0.5 2.0
(ng/plate)
395.7+8.0 193.3+27.1 2573+17.8 235.0+15.6 242.7+7.2
Table 2. Effect of the water extracts from fermented 4. koreanum on micronucleus formation in ICR mice
. MNPCE" /2,000 PCE? PCE/200 RBC?
Samples Dose (mg/kg) No. of mice (%, mean  SD) (%, mean = SD)
0 5 0.11£0.04 434+1.71
500 5 0.11 +£0.04 42.1+£1.52
fermented A. koreanum
1000 5 0.08 +0.05 42.6+1.47
2000 5 0.12£0.03 41.2+0.76
MMC 2 5 1.51+0.12 41.3+£1.04
YMMPCE, micronucleated polychromatic erythrocyte
YPCE, polychromatic erythrocyte
9RBC, polychromatic erythrocyte+normochromatic erythrocyte
200 RBC) & g2ty FEE04 oF 41.2~42.6% T oF HIYMIE o] &9t MK oA H

Uep At 2E gekertn] FEE9 4a9AIE 23
4 2 vlaEtd, AITAS A (0.11%)9)
AE1(43.4%)°] FA= FARA AelE Holx] gk

Y, A ERFoE ARSS MMCe 2 e 'ete
71 FE2E 2 24 dEx2ad vt A AT (41.3%)
/\],3}71] L}ﬂ_u—ob} /\Suq_oﬂlﬂ x%tsﬂq_(l 51%)7]. ‘rOT
ARl F7Hp<0.05)E Hith webA, du g2ty

RS EE AR AT A9 fuyel B

o

Jo

[o

pii
=
=
= ¥

S e lo

Uy ®eterty] FEE9 GAA oA tiaEA
Ale] ZA(+8-9 Mix) 2 541(-S-9 Mix) o1 CHO-KI1

AEE o]gsle] Y3t od, ¥ A+E 337 A
CHO-K1 A|Z2] AAL JAsts 352 HIFE=E A

A7) Ysked XTT assays Stk o A3}, g &
Q) FEELS HAIEAAIL] =4 6A7F AT 5 mg/
L s=o0A 56%, AFAA 24 6A17F e+ 4.16

mg/mL F=0MA 50%, AR A F-A] 2447 A 2]t
0.32 mg/mL FX0l|A 53%°] M237gA avs kst

of o] FLE FHIAFEE ZAA S tHTable 3). Table 49l
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Table 3. Cytotoxicity activity of the water extracts from fer-
mented 4. koreanum on CHO-K1 cells

. Cell growth
Samples hr S-9 Mix Dose (mg/mL) rate (%)
0 100
0.16 99
6 +
1.25 78
5 56
0 100
fermented A. 6 i 0.16 97
koreanum 25 76
4.16 50
0 100
0.08 100
24 -
0.24 71
0.32 53
M BEe] WE Yehosty] F2Ee Aol BN
T tARAAl EA 6A17F A7) 0.16, 1.25 H 5 mg/

mL F=oA 722}t gapS
wom, Aot &
S EFEHA] &2 GAA o)A} wAEIE

-
a1

¥3ste] 1.0, 1.0, 1.5%= e}
el sk W8 71E0] Hl= gap

¥z} 1.0, 1.0,

0.5% °lAct. Lejut, PR Z A3 CPA (15 pg/
mL)e] GAA o AN T = gapS X E3I 24.0%, gap

2 g

[e1 XN
=

Al M 21.5%2 S )2 (gap

3 1.0%, gap P12 0.5%) 9 AE3 o] 22l 2pol&
HATHp <0.05). g4, AL dAIS] FA) 6417 A2+
ANA G FH ol MlFAlE AR TES E3st]
BE FEolA #ZER gtom, A FxHo)d W
ANEE gapS E8H5HO] 0.16, 2.5 2 416 mg/mL &%
oA ZHzE 0.5, 0.5, 1.0%C] e A2 2.0%°131
1:} Gap— J.?ﬂ-o]_;q gg—g Oﬂxﬂ;}ﬂo]}& m—/g\ﬂ]w:.‘: 7_]-7_11- 0.0,
0.5, 0.5%= el em, SRS 0.5%C] ATt AL
DA FA 2477 A Ee] GAA oY AN EE gap
S ¥33te] 0.08, 0.24 2 0.32 mg/mL F=o4 22} 1.5,
2.0, 1.0%°1 001, gapS EFT3IA] R A o] LAY
HxE ZH2F 0.5, 0.5, 1.0%°1At. 28y, Fguz+o
2 AREE MMC (0.15 pg/mL)E gapS E31 24.0%,
gaps XEFSIA] 942 FElol A 22.0%2] XA 0] A
HeE Hojn g gelerhy FEE3E o4 2
o]2 YeERHATHp <0.05). Wk, CHO-KI A XS o]&
ste G| o] AHS e Ay, dE gHeherty
FEES GUA| oS fetA sttt

Acknowledgement
B Ay 20129 AskdEs 7))

3 =7
3: C1008942-01-01)¢] ¥gto 7 =3
AP T4l FA719H 9] At

I FAA (A
d Qo Ayug
ol AR,

Table 4. Effect of the water extracts from fermented 4. koreanum on chromosomal aberration of CHO-K1 cells

Test materials

Number of colonies/plate (Mean + SD)

Group hr gap Chromatid Chromosome Total aberrations .
(mg/mL) Decision
g ctb cte Csb cse T(-g) T(+g)
0 0.5 0.0 0.0 0.0 0.5 0.5+0.71 1.0+ 0.00 -
Sample with 0.16 0.0 0.0 0.0 0.0 1.0 1.0+0.11 1.0+ 0.00 -
(+) S-9 Mix 6 1.25 0.0 0.5 0.5 0.0 0.0 1.0+ 0.00 1.0+ 0.00 -
5 1.0 0.5 0.0 0.0 0.0 0.5+0.71 1.5+ 0.71 -
CPA 15 (ug/mL) 2.5 8.0 55 35 4.5 215+2.12 2404283 +
0 1.5 0.0 0.0 0.0 0.5 0.5+0.71 2.0+ 0.00 -
Sample 0.16 0.5 0.0 0.0 0.0 0.0 0.0 £0.00 0.5+0.71 -
Without (-)
-9 Mix 6 2.5 0.0 0.5 0.0 0.0 0.0 05+071  0.5+0.71 -
4.16 0.5 0.5 0.0 0.0 0.0 0.5+0.71 1.0+ 1.41 -
MMC 0.5 (ug/mL) 2.5 7.0 7.0 3.5 3.5 21.0£0.00 23.5+0.71 +
0 0.5 1.5 0.0 0.0 0.0 1.5+ 0.71 2.0£0.00 -
Sample 0.08 1.0 0.5 0.0 0.0 0.0 054071  1.5+0.71 -
Without (-) 24
-9 Mix 0.24 1.5 0.5 0.0 0.0 0.0 0.5+0.00  2.0+0.00 -
0.32 0.0 0.5 0.0 0.0 0.5 1.0+ 0.00 1.0+ 0.00 -
MMC 0.15 (ng/mL) 2.0 10.0 4.5 3.5 4.0 220+141 240+ 141 +
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22 29
2 AF3= w8 "2ty (fermented A. koreanum)
=9 FASHEE AFs] fetd, nAEEAEAR]
AlE, b2 SFAIEE o] &3 2FAIE, AAA o] 4]
de dFskiTh MAERAEARe] ATolM R &

27t FEE-LS Salmonella typhimurium TA98, TA100,
TA1535, TA15379} Escherichia coli WP2uvrA®l T 5}¢d
thALEA Al o] 2] (+S-9 Mix) B FA(-S-9 Mix) 3ol A
Ao FEE Holx FUrh HE3h ICR PR-EE o]
&3 2PN EE "Eerty] FE=2 500, 1,000,
2,000 mg/kg &=°lA4 MNPCE/2,000 PCE < PCE/200
RBCO] &S frdalA] ottt $9, CHO-K1 Al

= o]_Q_t‘ﬂ- O:]/xﬂx-" ]}\]—/\1‘ ]}\1 Hl—;_é“_ E]—E],O 7]._1,] _%_%%
o UARIAS) EA 6417 HelE, A A 6
ARE AR D WARAA A 24412 Azl A
A ols welx asich. ek, B Adst dE 9ot

Q7P FEES FASEE UEIA o452 & 5 stk
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