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ABSTRACT

Genotoxicity Test of Bojungikkeehapdaechilki-tang water extract

Hui-Jeung Hwang, Joon-Seok Byun
Daegu Haany University, Kyungpook, Korea

The genotoxicity of water extract of Bojungikkeehapdaechilki-tang was tested by In Vitro
Chromosome Aberration Test. Bacterial Reverse Mutation Assay and Micronucleus test according
to OECD Guidelines and KFDA Guidelines.

The obtained results were as follows : 1. Chromosome Aberration Test: In Vitro Chromosome
Aberration Test of Bojungikkeehapdaechilki-tang extracts was carried out using cultured Chinese
hamster lung cells in the presence and absence of metabolic activation system(S-9 mix). No
significant changes in the number of aberrant metaphases having structural and number of
aberrations were detected in Bojungikkeehapdaechilki-tang extracts treated groups.

2. Bacterial Reveres Mutation Assay: Bojungikkeehapdaechilki-tang extracts was evaluated for
its potential to induce reverse mutation in the histidine auxotroph strains of Salmonella
typhimurium such as TA100, TA1535, TA98 and TA1537 and the tryptophan auxotroph strain of
FEscherichia coli WP2 uvrA. No significant changes in the number of revertant colonies compared
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to its negative control were detected in Bojungikkeehapdaechilki-tang extracts treated groups

against all 5 strains.

3. Micronucleus test: Micronucleus test of Bojungikkeehapdaechilki-tang extracts were performed
using specific pathogen free 7-week old male ICR mouse. No significant changes in the number of
micronucleated polychromatic erythrocytes among 2000 polychromatic erythrocytes compared to

negative control were detected in all Bojungikkechapdaechilki-tang extracts treated groups.

In summarized above-mentioned results,

it is concluded that Bojungikkeehapdaechilki-tang

extracts have not genotoxicity against In Vitro Chromosome Aberration Test, Bacterial Reverse

Mutation Assay and Micronucleus test.

T 5 240 Y3 EAFAI AL ALEE
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1) MPARAKEREY 24

2 Ago] AR s Aol A WYE A
XA ste] Abgslgjom B AH A3
RAOREES 189 24 BhagE 13
A KESE A8 2oz (Table DI 2,

Table 1. Composition of Bojungikkeehapdaechilki-
tang used in this study

# K Astragall Radix 5.62
N % Ginseng Radix 375
T Atr‘acty]odjs Macrocephalae 375
Rhizoma
H ¥ Glycyrrhizae Radix 3.75
% & Angelicae gigantis Radix 1.85
B8 &  Aurantii nobilis Pericarpium 185
= #  Scirpi Tuber 1.85
% it Zedoariae Rhizoma 1.85
¥ K Aurantii pericarpium 1.85
&M+  Cyperi Rhizoma 1.85
§¥ 8 Platycodi Radix 1.85
# & Agastachis Herba 1.85
B8 Amomi Amari Fructus 1.85
W #  Cinnamomi Cortex 1.85
% #H  Bupleuri Radix 112
H W& Cimicifugae Rhizoma 112
Total 16 types 37.61

2) HRERAAEREY &

AAE oA 1085 B(376.10) & HAsted AA
4 4000mlz 71 FET T F9 o498t ozl
£ rotary vacuum evaporator(N-N type: LAB
Camp, Dajeon, Korea)Z 71Qt - &3] H2A
9 FEEEL 92 v programmable freeze
dryer(PVTFD10A: ilShin Lab., Seoul. Korea)E
Abaste] 73 AzAIA 18 3 4998 = 49.98g
(58 1320%)9 B FE2EE Ao Age AHS3}

At

e
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2. 2h o A& 37C F2ulek7)(Forma 3110)elM Al
1) BPERAAtRE 259 CHL A=x& wjop& ZA=(Faleon, 75emd)E AHEste] w3

o] 43 gAA JAAF(In Vitro Chromosomal
Aberration Test Using Cultured Chinese Hamster
Lung Cells of Bojungikkeehapdaechilki-tang
Extract)

(D A&E71&

A2 AEfEAA 4] Al 1999-61% ¢
GF 59 SAHAE7IE 9 OECD Guidelines for
the Testing of Chemicals(duly 21, 1997) TG No.
473 "In Vitro Mammalian chromosomal aberration
test"oll AAR wpel wgtom, AP wpH
Ishidate S 2 Dean®} Danford®} ¥ Y& &4
3to] AlAJ3H o

(2) N=xF

AFGENAY FYPEAAFLZHE
w2 Chinese hamster $# F Aot EE A
Aok, 2 Mz JAA 4x(modal chromosome
number) = 25, BEF7IE 11 - 16417102 gl
deh. Axe AL BAY A2FE 353
of 74 o wickd & = ¥nAoz mAES
23 R Y& sty Aol A3l

3) o w
@ whoFd

Minimum Essential Medium(GIBCO BRL)<
Mol FAME HEFFeE 493l sodium
bicabonate(2.2g), L-glutamine(292mg),
streptomycin sulfate(0.lmg/ml) % penicillin G -
Na(10° units) & H7h FF42 A%< 1000ml
2 2R o]F T4 022um® membrane
filter2 ol 78 ¥ $efe}dA(FBS, GIBCO BRL)
100mlE A7 AHS-3Ho e

@ wjekzA
NEZE 23935719 oAsieta

Ho}

wjeksiglon, W 2-39 mieh 01% EfAALe®

M EZ Eelste] A wjkstadet. A Fd AE
2 =340z At $A% oL B’ E

23 7 410 AEE 5ml9) Aoz gt
oF 397} wjekaln AFEAE AT
(4) HAFAA (59 mix)

S-9 mix 1ml¢] A< 8umol MgCl; - 6H20, 33n
mol KCl 5umol G-6-P, 4umol NADPH. 4pmol
NADH, 0.1M sodium phosphate buffer(pH 7.4) %
0.3m! S-9(Molecular Toxicology Inc., Boone, NC)
o]t

ZA8 S-9 mixE deo AY AHEHI
0.5ml/5ml/T-25 EekAaas Asisied, o % 3
& cyclophosphamideoll 2J&F A |4 fitz
gl sty

(5) AFEALY A=
O A=s=e 24

2 AR A ¥ quAds AN 2
Astge}. dnAge AFgEAA 1A
OECD Guidelinese =g} Sme/mle HIFE=
2 g3} 2d3 woz APBAL A &
Al MAYZRE o UAIZE T 7 FepaFe "ﬂ
T E B Agste] APEA HEFdM A2 A
25d dsle] FANRLA A AdAEs
(Relative Cell Count, RCC)& AtE3tsiet. w4
ol A3} Smg/mld WHPRERA F2E
9] RCC7b 50% colstz #AH AL
Img/mle HIEE2 AAsGgon, T8 2 Ex
1022 0.5, 0.05, 0.005, 0.0005 2 0.00005mg/ml®] 6
DAY ¢ AAsA & 22 7 29
FetATE A8 (Table 2).
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Table 2. Results of preliminary  range-finding test in Chromosomal Aberration Test of
Bojungikkeehapdaechilki-tang extract in this studya).

0 + 6-18 10313.75 + 691.66 100.00
0.000005 + 6-18 9838.25 + 567.26 95.39
0.0005 + 6-18 10009.75 + 280.58 97.05
0.005 + 6-18 9947.00 + 1050.89 96.44
0.05 + 6-18 10186.25 + 1005.30 98.76
05 + 6-18 10640.75 + 723.58 103.17

1 + 6-18 9518.75 + 1281.46 92.29

5 + 6-18 433450 + 117077 4203
CPAY 6 + 6-18 7610.25 + 540.81 73.79
0 - 6-18 10780.50 + 706.37 100.00
0.000005 - 6-18 10297.00 + 374.19 95.52
0.0005 - 6-18 10292.00 = 2185.98 95.47
0.005 - 6-18 10429.75 + 1602.71 96.75
0.05 - 6-18 1103375 + 3022.03 102.35
0.5 - 6-18 10028.50 + 1159.66 93.02

1 - 6-18 9549.00 + 1530.64 88.58

5 - 6-18 490750 + 820.84 4552
EMS” 800 - 6-18 735675 + 1326.15 68.24
0 - 24-0 11112.25 + 512.96 100.00
0.000005 - 24-0 11579.00 + 1568.28 104.20
0.0005 - 24-0 10507.25 + 1843.25 94.56
0.005 - 24~ 10434.95 + 1257.39 93.90
0.05 - 24-0 1127475 + 113199 10146
0.5 - 24-0 11069.25 + 1655.72 99.61

1 - 24-0 9560.00 + 1206.14 86.03

5 - 24-0 5028.75 + 485.26 45.25
EMS? 600 - 24-0 6481.25 + 731.24 58.33

a) Each culture was trypsinized and suspended with 0.5ml of 0.1% trypsin and 5 ml of culture medium. The cell
suspensions of (0.4ml/culture was diluted 50 times with 19.6ml of Isoton sol. The cells in 0.5ml Isoton sol. were
counted five/culture using Coulter Counter. Actual number of cells per flask = Mean Count x 550: b)
Treatment time - Recovery time, hrs: ¢) Mean = S.D. cells n=4: d) Relative Cell Counts = {(Cell counts of
treated flask/Cell counts of control flask) x 100}(%): 1) Cyclophosphamide H20: 2) Ethylmethanesulfonate.

@ A+ F At REAE AFORERPA Al wet
AEL S99 mix Xj,%?_(Test D3 wAd8E Test Ie)4%& cyclophosphamide - H:O(CPA, Sigma)
(Test 1T % IID) o2 oidsled on S-9 mix w44 0.006mg/ml-& AHEsted o, Test 1T 2 IIelAM= 2
2 oAl gAY 2] & 18417 3)EA1E F Test 11 7+ 08 9 0.6mg/me Ethylmethanesulfonate( EMS,
o} AYEAE 24A7E A=) Test 1112 &3] A Sigma) & AME-s}ATH Table 3).
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Table 3. Experimental designs used in Chromosomal Aberration Test of Bojungikkeehapdaechilki-tang
extract in this study.

Test 1(6+S) 6-18
Negative control + 0 6-18
test item 01 + 0.00005 6-18
test item (2 + 0.0005 6-18
test item 03 + 0.005 6-18
test item 04 + 0.05 6-18
test item 05 + 0.5 6-18
test item 06 + 1 6-18
Positive control + CPA 6 6-18
Test 11(6-S) - 6-18
Negative control - 0 6-18
test item 01 - 0.00005 6-18
test item 02 - 0.0005 6-18
test item 03 - 0.005 6-18
test item (4 - 0.05 6-18
test item 0b - 0.5 6-18
test item 06 - 1 6-18
Positive control EMS 800 6-18
Test I11(24-S) - 24-0
Negative control - 0 24-0
test item 01 - 0.00005 24-0
test item 02 - 0.0005 240
test item 03 - 0.005 24-0
test item 04 - 0.05 24-0
test item 05 - 0.5 24-0
test item 06 - 1 24-0
Positive control - EMS 600 24-0

Test item: Bojungikkeehapdaechilkitang Extract

Negative Control: Minimum Essential Medium(MEM) containg Distilled water
CPA: Cyclophosphamide H20

EMS: Ethylmethanesulfonate
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e (EeAehed st
T el Saisted A
2EAL 24 FA Al

= ks *ﬂi% Test I I

?4 7t Fepaae H fﬂi% =
He] 24 A NFe T F 5‘0mli "“ﬂ Test
TAEL vjoFdE 40, AHEAE 05, 59 mix =
0.5ml 2 393, Test I, Test M= wjokl & 4.5.
AFEAE 05mlz slgdeh A d e
YA (FF5F4) e A sl

S-9 mix A&(Test I) ¥ v]HE& 6AI7F A&
(Test 1> AMeA2to2HE < 6AZ A &
Eet Tz RE APEAS FH3 AR AA
3t 5ml®) CMF D-PBS(Ca™ 2 Mg*" free
Dulbecco's phosphate buffered saline) 2 A £Z&&
13) AA 3 A4 wjokd smig 7ls) 704
E FAANTA A4 wioFslg e, S0 mix o)A 4
2427 Al (Test 11D 75 AH o] 2714
E FANAA A& A=sisidh nE S2paTs
dete] AHEA X Aoz RE o 247 F
of 74zt wjokele] 1%el sFal= 100uM F3)A
S-H(colchicine solution) & 7 ZetaFd| s
% 55 7 laMo| HEF sl 247 A3 &
F7NHNEE #7319

) AA L A=

Z7|\MEE He, —;—71?5]@1 150 x gz 587}
AR AMEzES 2 o2 75mM K(Cl &4
SmlE 7hshe] 10£3t "J_—Q—"*W A2 A2 sl e
AR A F aAA(HE ¢F o yxA = 3
D 5mlé& 7]€ 7mM KCl £He} Egsle] 20%
7t ArAE AXE g 300 x g7 AR )
of TANE 23] wdE F o VAR eR
AAE As 3% Giemsad oz JAsiedr).
AAE 24 22az g 2 Wi Al ztelglon, 9,
FA, Az 2 BYE oW A AR A

oﬁ‘nl

-

2of] BIFHateich
(1) FAA oA A
A o)A Y] Hef hd @l AL dEIAE
A o] &3] (JEMS) EfFEA L3 (MMS) 4
“dAF o)} opErpAY
& (Chromosome type) A %

(Chromatid type) A% ¥ wgozg ddste 4
Faslon, o & 7M7) (1 4F714h 9 W
= 8 °**“Xﬂ°l”«l € gape XTI A9 A
g AE /‘l°ﬂ EAFA.

@ A ol As

4 7,;};4] oo %7]4 23 21 FRA) A 3te]

h= e R A A
Aol DA o83l FH T 56
(=]
AR

@ &3 o4y AL

FAA o] A2 el FA Gl FAA Feoll up
2} diploid(DP, 23-36 &A), polypoid(PP, 37<
=44 2 Al sH(ER, endoreduplication) & #

. 100 71T HEE UEE 753900

8) SAAY ¥ HA

BE A HE £ EFUAHn=4E EAEA
ow, OECD Guidelinesell @&} gape Al 913 <4t
e YAtz oFA AAE AASS. A AA
2 Richardson 59 W?¢ 43190 %, 94
Z714E GAAAe]l gy Zl(normal
TS ¥
33 7l(aberrant metaphase. o|AE7]A) o2 1}
3, ol AE7IAY MEE wAN 2T vl
o} H oAbl M F714& DP. PP ¥ ER

2 25382 PP 9 ERY wl=d &) Az
# vlwstdeh APEA Aol A FAA
oAb A RAFI|AA 7t BASHoE §
A4 QA SgEHor 2, s o)Ak
o S AHEA Al kA ubeE vebd
A4S FHeE JAsH. ZE $AF SPSS
for Windows(Release 6.1.2. SPSS Inc.. USA)E ol

24

o
o
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435tod, wAH2EH vlwsted  Mann-Whitney
Wilcoxon's Rank Sum(M-W) testZ H94& #
3.

2) BPEFRAALRE 289 A4S o83
B 218 o)A & (Bacterial Mutation Assay Using
the Plate Incorporation Methods of
Bojungikkeehapdaechilki-tang Extract)

(1) Ag71&

Al AF e FAA A A 1999-61% ]
G 59 5A4A¥71F ¥ OECD Guidelines for
the Testing of Chemicals TG No. 471 “Bacterial
Reverse Mutation Test™ell A1l wpde] wgho
m, Al uhe Maron? Ames®] WP #
sho] A3}

(2) NgEdF ¢ WA

O 7 F
AREFE AFIFELRY 24 A 1909-61
x o 39 E4AYIE ¥ OECD

Guidelines for the Testing of Chemicals(July 21,
1997) TG No. 471 “Bacterial Reverse Mutation
Test™ AAE AR, EFEdwelo] de] A
Ho WeldA EA Aol ¥ HoF o
Ao 9le #FE AHSsdY 91AEy
(base-pair substitution type) E@we] HAAE ¢
&M= Salmonella typhimurium TA100, TA1535
W Escherichia coli WP2 uvrAS Abgstg]on
frame-shiftdd  SdWe] AAEL M
Salmonella typhimurium TA%} TA1537& A3}
+ Y #FE AMEEsITh NEFFE 3
A gl F At A AHs
@ A

NEFFEL Z+7t master plateZHE] 25ml]
WA} =] (2.5% Oxoid Nutrient broth No. 2)ell #
%3}e} Shaking incubator(37C, 200rpm)ell A <F
10A17F AvleFatar, # 4wl (minimal glucose agar
plate)= 15% Bacto agar(Difco) 2} Vogel-Bonner
medium E % 2% glucose® 53 =zt

= =
o

(Falcon #1029)9) 25ml¥ ¥-F3le] AMS-39lem,
E. coliZ ol&3t Agel= Yo} 93 FHawA
ol 01% tryptophan ¢ 0.25ml/LE A7} ZA&
AHe-3de}. Top agar: 0.6% agarst 0.5% NaCl
2 zAsgen, Axds F54 Top agarelwt
0.05mM histidine-biotine& &7}tk

® #579 PYAF

59 A s 8 S typhimurium
FFE¢ ALol: histidine 2749 ¥, uvrB
mutation A <%, R-factor 4 ¥, rfa
#o|2) $-xeJE spontaneous revertant®] 4 55
A, E coli WP2 uvrA T3l SleidE
tryptophan 274 oI, uvrA mutation 74,
spontaneous revertant®] 4 Maron®} Amesell
3l galstad?.

(3) HAFZA A (S-9 mix)

S99 mix Iml® A& o3 2ok 8umol
MgCl; « 6H;0, 33umol KCl 5umol G-6-P. 4umol
NADPH, 4umol NADH, 100umol sodium
phosphate buffer(pH 7.4) ¥ 50ul S-9(Molecular
Toxicology Inc., Boone, NC).

ZAT S99 mixye ool AY ARSI
0.5ml/plate®  AHzjstgen, &AL 2-
Aminoanthracene(Sigma)®] Q™| fF#= &9l
3o

(4) ANPFEAY A
O A5 244

B A A2 2xE uAddE Axsled 2
A3t ch(Table 4). vl Al Fo] A A
1A & OECD Guidelinesoll A E-HEdw o] A
Al H1%52 AAS Smg/plates HIFER |,
0.5, 0.05, 0.005, 0.0005. 0.00005mg/plate] 7 wHA
FELIS SAYRE ¥ FdERIeE FES
3 1 plate® AHSsle] AL P «njA
ol A3} Smg/mle] WHRRAKLES FEE
He| oA BT FFol ¥t 73 gt A%
5] X2 Table 5149 Zo| Img/mls 3L

=0
o =
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TEZ 2Aslen, 3w 2 =x 102E, 05 =7 AAsR & 22 7 4 Y plated
0.05. 0.005, 0.0005 % 0.00005pg/mle] 6 A2 & AHg-3HA e (Table 4).

Table 4. Results of preliminary range-finding test in Bacterial Reverse Mutation Assay of
Bojungikkeehapdaechilki-tang extract in this study.

Salmonella typhimurium TA100
0 131 1.00 121 1.00
0.00005 121 0.92 120 0.99
0.0005 119 0.91 119 0.98
0.005 111 0.85 136 112
0.05 142 1.08 120 0.99
0.5 136 1.04 119 0.98
1 108 0.82 108 0.89
5 5 0.04 6 0.05
SAY 05 573 437 NT NT
2-AAY 0.4 NT NT 278 2.32
Salmonella typhimurium TA1535
0 11 1.00 10 1.00
0.00005 13 1.18 9 0.90
0.0005 12 1.09 0 1.00
0.005 15 1.36 10 1.00
0.05 14 127 11 1.10
05 9 0.82 12 1.20
1 10 0.91 9 0.90
57 3 0.27 0 0.00
SAY 05 508 46.18 NT NT
2-AAY 2 NT NT 321 35.67
Salmonella typhimurium TA98
0 2% 1.00 32 1.00
0.00005 ) 0.85 27 0.84
0.0005 23 0.88 37 1.16
0.005 21 0.81 30 0.94
0.05 27 1.04 30 0.94
0.5 30 1.15 2 091
1 21 0.81 2 0.88
5 1 0.04 2 0.06
ANQO” 05 297 11.42 NT NT
2-AAY 04 NT NT 338 12.52
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Salmonella typhimurium TA1537
0 11 1.00 13 1.00
0.00005 16 1.45 14 1.08
0.0005 12 1.09 1 0.85
0.005 9 0.82 12 0.92
0.05 11 1.00 15 1.15
05 11 1.00 11 0.85
1 10 0.91 13 1.00
5 0 0.00 0 0.00
9-AAY 50 338 30.73 NT NT
2-AA” 2 NT NT 311 2221
Escherichia coli WP2 uvrA
0 16 1.00 14 1.00
0.00005 17 1.06 12 0.86
0.0005 13 0.81 13 0.93
0.005 12 0.75 14 1.00
0.05 14 0.88 14 1.00
0.5 15 0.94 16 1.14
1 13 0.81 1 0.79
5% 1 0.06 2 0.14
ANQO” 05 120 7.50 NT NT
2-AA? ¢4 NT NT 199 1658

a) Number of colonies of treated plate/Number of colonies of negative control plate: b) Growth
inhibition(decrease in number of colonies and/or formation of micro-colonies): * NT: Not tested: 1)
Sodium azide: 2) 2-Aminoanthracene: 3) 4-Nitroquinolone-1-oxide: 4) 9-Aminoacridine.

@ A¥FY T8

AY-L S typhimurium TAL00, TA1535, E. coli
WP2 uvrA, S. typhimurium TA9 % TA15379 5
N FFel dsted 247 S9 mix HE47H v)H 4
vo 7 upisigon, g AlFoEerA
A IAd wE Sodium  azide(SA),  4-
Nitroquinolone-1-oxice(4NQO),  9-Aminoacridine
(9-AA) ¥ 2-AAE AHE8lgidl S99 mix AL
o 7%, S. typhimurium TA100, TA15359] haiAl
= SAE, TA9e HHsjA+= 4NQOE. TA1537] o
HAE G-AAE A4 AHSEl e, E. coli WP2
uvrAel el A ANQOE AH4-8t4lch S-9 mix A
LFo M= ko] FFe) st 2-AAE A3}
Ak Table 5).

Table 5. Experimental designs used in Bacterial
Reverse Mutation Assay of

Bojungikkeehapdaechilki-tang extract in
this study.

Test 1 : Salmonella typhimurium TA100

Negative control +/- 0
test item 01 +/- 0.00005
test item 02 +/- 0.0005
test item 03 +/- 0.005
test item 04 +/- 0.05
test item 05 +/- 0.5
test item 06 +/- 1
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Positive control 1
Positive control 11

Test 11 : Salmonella typhimurium TA1535

Negative control
test item 01
test item 02
test item 03
test item 04
test item 05
test item 06

Positive control I

Positive control II

Test 111 : Salmonella typhimurium TA98

Negative control
test item 01
test item 02
test item 03
test 1tem 04
test item 05
test item 06

Positive control I

Positive control II

Test 1V : Salmonella typhimurium TA1537

Negative control
test item 01
test item 02
test item 03
test item 04
test item 05
test item 06

Positive control I

Positive control II

Test V :  Escherichia colil WP2 uvrA

Negative control
test item 01
test item 02
test item 03
test item 04
test item 05
test item 06

Positive control I

- SA 05
+ 2-AA 04
+/- 0
+/- 0.00005
+/- (.0005
+/- 0.005
+/- 0.05
+/- 0.5
+/- 1

- SA 05
+ 2-AA 2
+/- 0
+/- 0.00005
+/- 0.0005
+/- 0.005
+/- 0.05
+/- 0.5
+/- 1

- 4ANQO 0.5
+ 2-AA 04
+/- 0
+/- 0.00005
+/- (.0005
+/- 0.005
+/- 0.05
+/- 0.5
+/- 1

- 9-AA 50
+ 2-AA 2
+/- 0
+/~ 0.00005
+/- (.0005
+/- 0.005
+/- 0.05
+/- 0.5
+/- 1

4NQO 0.5

| Positive control I+ 2-AA 4|

Test item: Bojungikkeehapdaechilkitang Extract
SA: Sodium azide

2-AA: 2-Aminoanthracene

4NQO: 4-Nitroquinolone-1-oxide

9-AA: 9-Aminoacridine.

@ ANFEAY e

AYEAL HIAZHFF(FAAN) S L33l
direct plate incorporation BPH o2 zglslgdon,
H2EAQ SAv HAFFH(FYA L) L35
o} Algslglem, 2-AA 9-AA 2 4NQOE 44
DMSQel &3] A 2SI EL
top agarZ dry bathelA 45C2 ojds 2
tube(Falcon #2058)¢ 2ml¥ 53 o2 AdE
A 29 (0lml, S99 mix(== pH 749
Sodium-phosphate buffer) 0.5ml, Z# ¥ 0.1lml$
top agarel EFsT FA] vortex mix® 2-3%7F
Z1ekste] minimal glucose agar plateell o] o
weko g 1god yEA H \711 sk} 24 s

it 1‘41 r_?L

LAY 2Ze APEA A BaAe HFEis
0lmlE, PPAETe 7ze] Pz 4o
& 9% oz Arlakls 98 2 89
mixe] %M% L) st T sl

05ml& 77t 2ml«] top agarel JEELEM plate
Asta Mel7k $38 F top agarrh 22
plate® FA ) 37CANA F 48 A7k wjof & A

& A%,

J&‘Lrﬂmi

EE £AE i + TFAA (=43 23
. A AeA] 7 plate?] background lawn<]
A QEE Ao, 29 = Vel o4y
A ARE AR T4 Fels $1% plate
ME njg g Aoz st A P4 f5-5
olstddt. AdEAE M plate) M S-9 mix
o Hol| AFglo] HA 1 dFelM g
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EAEdwe] A 71 Ul olAdY FxelA Al
A Qe F7HE Jehd o ez wAsgd
g4 = HE5AL background lawne] ge
AAY w4 28 2 A= 47 Az
ol vlsl] #AF) FALse Ao %"’&?’5}%{‘4 x

’

% gAYz AR A2 J44E Factr
it 05502 AT A4E BRdoz B

sldet. 4+ Astzel Factor® FAlel ZA3ke
o} ZE $X)+& SPSS for Windows(Release 6.1.2,
SPSS Inc., USA)E o83}, AN vX
sted Mann-Whitney Wilcoxon'’s Rank Sum(M-W)

test2 A S AFsldd
3) MPRRAKLRE 3559 7 ICR v}

S5 FIFAEE o443 ATF 2YAY
(Micronucleus Test in Bone Marrow Cells of
Male ICR of
Bojungikkeehapdaechilki-tang Extract)

(1) A&

AP AFFEIAA A A 199-61% 9
¥ 59 54419712 ¥ OECD Guidelines for
the Testing of Chemicals(July 21, 1997) TG No.
474 "Mammalian Erythrocyte Micronucleus test”
of AAE wgel] wgton, APFELS Institute
of Laboratory Animal Resources®] “Guide for the
Care and Use of Laboratory Animals(1996) "o &
st FHF3Ao

2) AYEE

A48 47 ICR mouse(6wks old upon receipt.
Charles River, Japan)E A2 (AFefAl A& &
< 53 5"—'?5“4"1 APA A 1Y A
S F F N TFEI, 2 1% 95
uf2] 4 *Pﬁﬁ}# OU}EIE‘— AHEkeh AgE
F& 2E(20-25T)9 £%(30-35%)7F 22€ A
FAo M Atgslgied, 37134 11-123]/hr, 2
g2 10£/13), 123/dayE A8 Alee
£ AREA FEEeH, FES

TETE
A FF3kah

Mouse

[<)

H

h=8g-]
=T

Yz

A48

(3) B Az % o
AFERL QAo A 73‘11
Aok
3l9e}). A]?‘%‘—‘l@_/l 7Hz4]ﬂ °Cl°—‘,‘%1=—3— 5
Aol 2438 AF] wel Kg 3 10mlE A3l
2ol AFFAE AT FEA E9E o

B3t AR sl
(4) Fl-459 A4 o
® Fol-g3Fe] A%
2 AgY AHE FEr MPERAKLRSE
«l ohg-2ol A w3 T EA] AlF (vt
Xh)oﬂ*i AR}, 3 TR A AHESH
F7 wp-2ellA H 3 Er°=l el 2000mg/kg Fod
29 A%, T 27] AR AA A BESG 2
A3}7] 74l °V451‘;i°‘3% °o|2 QI3 AFY 7
27) AR ek 2 AZA = (Table 67
oA 9} o] 1000mg/kge 3 Loz ZAsY
om, ¥ 22 500, 250 ¥ 125mg/kgd] 4 HAS
Lgk7g AR g S 2 5 Ay £

o}$- A% A3l

Table 6. Experimental grouping used in

Micronucleus Test in Bone Marrow
Cells of Bojungikkeehapdaechifki-

Z)

ml

Agzsl 74

[

A
_":-_
AT

B e

fang extract in this study.

GO istilled water

Gl Test Item 01  1000mg/ke 2
G2 Test Item 02 500mg/kg 2
G3 Test Item 03  250mg/kg 2
G4 Test Item 04  125mg/kg 2
G5 CPA 70mg/kg 1

Test item: Bojungikkeehapdaechilk-itang Extract
GO: Vehicle negative Control group

G5: Positive Control group

CPA: Cyclophosphamide H20

Test item and CPA were dosed at 10ml/kg.
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@ AdEY T+
B Age 10m1/kg4 TEFFE Y 134
297 Fod3t WA 2 (GO), 47 1
4 125mg/kg®) %ﬁ*ﬁﬁékf%&(ﬁ FEE+ WY
134 297F 233 G G2, G3 ¥ G4 #2
Halgle, =3 CPA 70mg/kga 13] E7}%a3
6).

AN (G5 & 2R FE3AH Table
©) A]F—]E—Z] 13! 00]: 1:]1}_.‘?-%1_4 zxﬂ
MHERARLRE FEEWEEL) & 27
Zoll 3AMste A7 (100me/lm)E =
?‘5}1 oflF TAEE 3Nt A =50, 25
12.5mg/mD) & ZA 35k FAHZELS *Eﬂl
‘”"(TS’MM off Saisted A sheleh
a A9 A=
04 oF 247 ¥ RE ARTES Ethyl
ether U}—r\ o W3 O FF NHFE A&
Act. 25AAS Az Schmide] ¥HE™ el whgt
o & AAT Y =2AAE AFsA 2
zx

> ouE 2 ofN

S2RE A& dEF2RE 23 Gauge FAH
& o83y, 3ml SEje}dA(GIBCO BRL
£26140-079) 2.2 %"‘T‘a H]*#%M el
1000rpm o2 5%7¢ A
Aty AAH F4 HIE% & ME lﬁ}i"ﬂ =
o Aol A Z83] 73_ 3 & dedzgel 58
7t AAstd AxzE 3Asgeh A 2 Az}
¢ ZAAE May-Grunwald 24 ¢<f 3min,
May-Grunwald €4 1:1 3149 2min, Giemsa
Aol 1:6 A 10min <A E FA3ked 10009
o] &2 A8
(6) A=) A%
7t FEEHE AR AA F AN <z
g 1S AEete] F29) Asisioh AdAgE
AAT 2000009 =+ A +-(Polychromatic
Erythrocyte, PCE) Zoll Jepts 289988+
{Micronucleated Polychromatic
MNPCE)E& A$ste i +

EAFG oM, o] F AL

Erythrocyte,
EFHA(n=HZ
=2 39o. A%

Al A2 AAL 1/5-1/208 712 F4 FHANE
o #3} $UA FALE el E o oJJr 128K
9 2AE a¥or Apgon, ¥ oA
< FEsdeh 28AS F AW F57 Al
4 500712 PCE<F A4 & 5-(Normochromatic
Erythrocyte, NCE)E A48, PCEY $E 500
o3 o] PCE/(PCE + NCE)9 v && Ak
sto] A E5A AZE AA .
7) "J_HV‘/‘H s

13, 225 o L3 OA
4 A AF FAE A

=
ATEE Y o4 AT BAARE Bt

FoiAlel T4 AFHA
o AAskdH
(9) EAAY 2 A%

BE $AE g + 2FAR0=5Z FA39
om SPSS for Windows(Release 6.1.2, SPSS Inc.,
USA)E  o&sted,  SAWELS  wlwdldd
Mann-Whitney Wilcoxon's Rank Sum(M-W) test

294 AZstde Heddle 59 whg™el ot
E} & %Y‘—Z‘"ﬂ sleix PCE/(PCE + NCE) vl
o] 01 oAl AS Ae] B oz s,
MNPCES wlx7} EAHoZE folsl L3
g oz Z7lEAG st o] Abe] L3kA A
A gl A vebd 9 oz WA

m, &% R

1. CHL MEE 0|28t SHMHO|MAIE
1 Sk A
(1) S-9 mix A4 6A1zF X2 *(Table 2)
(2) -9 mix #|Z& 6417+ 22 F(Table 2)
(3) S-9 mix "]A4 24217 A2 (Table 2)
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2) A Y W= (1) 89 mix A4 6417+ A2l(Test I)(Table 7)

Table 7. Chromosomal Aberration Test of Bojungikkeehapdaechilki-tang extract in 6 hrs treatment
group under presence of S-9 mix(Test 1).

Gap Included _
Control 0.25 + 0.50 0.25 + 0.50 0.00 £ 000 025 + 050
0.00005 0.00 £ 0.00 0.00 * 0.00 0.00 + 0.00  0.00 + 0.00
0.0005 025 + 0.50 0.25 £ 0.50 025 050  0.00 + 0.00
0.005 0.00 £ 0.00 0.00 + 0.00 000 £ 0.00 050 + 058
0.05 0.00 + 0.00 0.00 * 0.00 0.00 £ 0.00  0.00 £ 0.00
05 0.25 + 050 0.25 £ 0.50 0.00 + 000 000  0.00
] 050 + 0.58 050 * 0.58 025 + 050 0.5 + 050
CPA 6 1425 + 050 1825 + 2.06° 050 + 058 050 + 058

Gap Excluded

Control 0.00  0.00 0.00 £ 0.00 0.00 + 000 025 + 050
0.00005 0.00 £ 0.00 0.00 + 0.00 0.00 £ 0.00 000 + 0.00
0.0005 0.00 £ 0.00 0.00 + 0.00 025 050 000  0.00
0.005 0.00  0.00 0.00 + 0.00 000 £ 0.00 050 + 058
0.05 0.00 + 0.00 0.00 £ 0.00 0.00 £ 000 000  0.00
05 0.25 + 0.50 0.25 * 0.50 0.00 + 000  0.00 + 0.00
1 0.00 + 0.00 0.25 + 050 025 + 050 025 + 050
CPA 6 13.00 + 0.82 17.00 + 2.16 050 + 058 050 + 0.58

Treatment time - Recovery time: 6-18 hrs: Mean = S.D. cell/100 metaphase cells, n=4: CPA: Cyclophosphamide
H20: * p<0.05 vs Control

(2) S-9 mix =& 6A1ZF A2 ZL(Test 1I)(Table 8)

Table 8. Chromosomal Aberration Test of Bojungikkeehapdaechilki-tang extract in 6 hrs treatment group
under absence of S-9 mix(Test II).

p
Control 050 + 0.58 0.75 + 0.96 0.25 + 050 025 + 050
0.00005 025 + 050 0.50 + 1.00 0.00 + 000 0.00 * 0.00
0.0005 0.00 = 0.00 0.00 + 0.00 0.00 + 000 000 + 0.00
0.005 0.25 + 050 0.25 + 0.50 025 + 050 000 + 0.00
0.05 025 + 050 0.25 + 0.50 000 £ 000 000 + 0.00
05 0.50 + 058 0.50 + 0.58 050 + 058 000 + 0.00
1 025 + 050 0.50 + 1.00 0.00 £ 000 000  0.00
EMS 800 1800 + 216 2400 + 0.82° 000 + 0.00 000 + 0.00

Gap Excluded

Control 0.25 = 0.50 0.50 + 1.00 025 + 050 025+ 050
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0.00005 0.25 + 0.50 0.25 £ 0.50 0.00 = 0.00 0.00 = 0.00
0.0005 0.00 £ 0.00 0.00 £ 0.00 0.00 = 0.00 0.00 = 0.00
0.005 0.00 + 0.00 0.00 + 0.00 0.25 £ 0.50 0.00 = 0.00
0.05 0.25 £ 0.50 0.25 = 0.50 0.00 £+ 0.00 0.00 + 0.00
0.5 0.25 + 0.50 025 £ 0.50 0.50 + 0.58 0.00 + 0.00

1 0.25 £ 0.50 025 + 0.50 0.00 £+ 0.00 0.00 = 0.00
EMS 800 15.00 + 2.83 21.00 + 141 0.00 £ 0.00 0.00 £ 0.00

Treatment time - Recovery time: 6-18 hrs: Mean * S.D. cell/100 metaphase cells, n=4: EMS:
Ethylmethanesulfonate: * p<0.05 vs ControlTreatment time - Recovery time: 6-18 hrs: Mean * S.D. cell/100
metaphase cells, n=4; CPA: Cyclophosphamide H20: * p<0.05 vs Control

(3) §-9 mix v]X-& 24417t A2]F(Test 11I)(Table 9)

Table 9. Chromosomal Aberration Test of Bojungikkeehapdaechilki-tang extract in 24 hrs treatment
group under absence of S-9 mix(Test III).

Gap Included
Control 050 + 0.58 050 + 058 025 + 050 0.00 + 0.00
0.00005 0.50 + 0.58 0.50 + 0.58 0.00 £ 000 0.25 = 050
0.0005 0.00 £ 0.00 0.00 + 0.00 0.00 + 000 0.00 + 0.00
0.005 0.00 + 0.00 0.00 = 0.00 0.00 £ 000  0.00 = 0.00
0.05 0.25 + 050 0.25 £ 0.50 025 + 050 0.25 £ 050
05 0.25 + 0.50 0.25 + 0.50 0.00 + 0.00  0.00 + 0.00
1 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00  0.00 £ 0.00
EMS 600 9525 + 275 3450 + 370 0.25 = 050 0.00 + 0.00
Gap Excluded
Control 0.25 + 050 0.25 + 050 025 = 050 0.00 + 0.00
0.00005 0.25 + 0.50 0.25 + 050 0.00 £ 0.00 025 + 0.50
0.0005 0.00 + 0.00 0.00 + 0.00 0.00 £ 0.00  0.00 + 0.00
0.005 0.00 + 0.00 0.00 + 0.00 0.00 £ 0.00  0.00 + 0.00
0.05 0.00 + 0.00 0.00 + 0.00 025 + 050  0.25 + 050
05 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00  0.00 + 0.00
1 0.00 + 0.00 0.00 + 0.00 0.00 £ 000 0.00 + 0.00
EMS 600 2025 + 2.99 2050 + 412 025 + 050 0.00 + 0.00

Treatment time - Recovery time: 24-0 hrs: Mean + S.D. cell/100 metaphase cells, n=4: EMS:
Ethylmethanesulfonate: * p<0.05 vs Control

3) Gap E GAAYH oA Wz
(1) S-9 mix A4 6A17F A2 (Test I)(Table 10)
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Table 10. Changes of Chromosome types and Gap in Chromosomal Aberration Test of
Bojungikkeehapdaechilki-tang extract in 6 hrs treatment group under present
of S-9 mix(Test 1.

Control 0.25 + 0.50 0.00 + 0.00 0.00 + 0.00
0.00005 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00
0.0005 0.25 + (.50 0.00 + 0.00 0.00 * 0.00
0.005 000 £ 000 0.00 + 0.00 0.00 £ 0.00
0.05 0.00 £ 0.00 0.00 + 0,00 0.00 + 0.00
05 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00

1 0.25 + 050 0.00 + 0.00 0.00 + 0.00
CPA 6 125 + 050 125 + 0.50° 050 + 0.58

Treatment time - Recovery time: 6-18 hrs: Mean % S.D. cell/100 metaphase cells, n=4; CPA:
Cyclophosphamide H20: * p<0.05 vs Control

(2) $-9 mix #}A4 6417k A2)Z(Test 1I)(Table 11)

Table 11. Changes of Chromosome types and Gap in Chromosomal Aberration Test of
Bojungikkeehapdaechilki-tang extract in 6 hrs treatment group under absence
of S-9 mix(Test I1).

Control 025 + 0.50 0.00 + 0.00 0.25 + 0.50
0.00005 0.25 + 0.50 0.00 + 0.00 0.00 + 0.00
0.0005 0.00 + 0.00 0.00 = 0.00 0.00 = 0.00
0.005 0.25 £ 0.50 0.00 = 0.00 0.00 + 0.00
0.05 0.00 £ 0.00 0.25 = 0.50 0.00 = 0.00
0.5 0.25 £ 0.50 0.25 + 0.50 0.00 + 0.00

1 0.25 £ 0.50 0.00 + 0.00 0.00 + 0.00
EMS 800 300 + 082 0.75 + 0.96 125 + 1.26

Treatment time - Recovery time: 6-18 hrs: Mean = S.D. cell/100 metaphase cells, n=4: EMS:
Ethylmethanesulfonate: * p<0.05 vs Control

(3) 8-9 mix w]X-§ 24417k A2l (Test III)(Table 12).
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Table 12. Changes of Chromosome types and Gap in Chromosomal Aberration Test of
Bojungikkeehapdaechilki-tang extract in 24 hrs treatment group under absence
of S-9 mix(Test IIN).

Control 0.25 = 050 0.00 + 0.00 0.25 = 050
0.00005 0.25 = 0.50 0.00 £ 0.00 0.00 + 0.00
0.0005 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
0.005 0.00 + 0.00 0.00 + 0.00 0.00  0.00

0.05 0.25 + 050 0.00 + 0.00 0.00 + 0.00
05 0.25 + 050 0.00 £ 0.00 0.00 + 0.00

1 0.00 + 0.00 0.00 = 0.00 0.00 + 0.00
EMS 600 500 = 082 325 + 150 050 * 058

Treatment time - Recovery time: 24-0 hrs: Mean * S.D. cell/100 metaphase cells. n=4: EMS:
Ethylmethanesulfonate: * p<0.05 vs Control

D GARAY o4 2 Alek o4 s
(1) $-9 mix A& 6417t Hz]F(Test [)(Table 13)

Table 13. Changes of Chromatid types and others(Shortening) in Chromosomal
Aberration Test of Bojungikkeehapdaechilki-tang extract in 6 hrs treatment
group under present of S-9 mix(Test 1).

Control 0.00 £ 0.00 0.00 + 0.00 0.00 £ 0.00
0.00005 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00
0.0005 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00
0.005 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00
0.05 0.00 £ 0.00 0.00 + 0.00 0.00 = 0.00
05 0.00 = 0.00 0.25 + 050 0.00 + 0.00

1 0.00 = 0.00 0.25 + 0.50 0.00 + 0.00
CPA 6 0.00 = 0.00 A75 + 150 10.50 + 1.29°

Treatment time - Recovery time: 6-18 hrs: Mean + S.D. cell/100 metaphase cells. n=4: CPA:
Cyclophosphamide H20: * p<0.05 vs Control

(2) 59 mix #]A& 6A17F M2l (Test I1)(Table 14)
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Table 14. Changes of Chromatid types and others(Shortening) in Chromosomal Aberration
Test of Bojungikkeehapdaechilki-tang extract in 6 hrs treatment group under
absence of S-9 mix(Test II).

Control 0.00 £ 0.00 0.00 + 0.00 0.25 + 0.50
0.00005 0.00 + 0.00 0.00  0.00 0.25 + 050
0.0005 0.00 + 0.00 0.00  0.00 0.00 + 0.00
0.005 0.00 £ 0.00 0.00 + 0.00 0.00 £ 0.00
0.05 0.00 + 0.00 0.00  0.00 0.00 + 0.00
05 0.00 £ 0.00 0.00 + 0.00 0.00 £ 0.00

1 0.00 + 0.00 0.00 + 0.00 025 + 050
EMS 800 0.00 £ 0.00 250 + 058 1650 + 173

Treatment time - Recovery time: 6-18 hrs: Mean * S.D. cell/100 metaphase cells, n=4: EMS:
Ethylmethanesulfonate: * p<0.05 vs ControlTreatment time - Recovery time: 6-18 hrs: Mean *+ S.D.
cell/100 metaphase cells, n=4: CPA: Cyclophosphamide H20: * p<0.05 vs Control

(3) S-9 mix 7|88 24A17F A2l (Test II1)(Table 15).

Table 15. Changes of Chromatid types and others(Shortening) in Chromosomal Aberration
Test of Bojungikkeehapdaechilki-tang extract in 24 hrs treatment group under
absence of S-9 mix(Test IIl).

Control . 0.00 £ 0.00 .00 £ 0.00
0.00005 0.00 £ 0.00 0.25 £ 0.50 0.00 = 0.00
0.0005 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
0.005 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
0.05 0.00 = 0.00 0.00 = 0.00 0.00 £ 0.00
0.5 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00

1 0.00 + 0.00 0.00 + 0.00 0.00 £ 0.00
EMS 600 0.50 £ 0.58 550 + 1.29° 2025 + 3.86

Treatment time - Recovery time: 6-18 hrs: Mean * S.D. cell/100 metaphase cells, n=4: EMS:
Ethylmethanesulfonate: * p<0.05 vs Control

2. N E 0|28t SHEHHOAIH
1) $34A Ad

(1) Salmonella typhimurium TA100(Table 4).

(2) Salmonella typhimurium TA1535(Table 4)
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(3) Salmonella typhimurium TA93(Table 4)
(4) Salmonella typhimurium TA1537(Table 4)
(5) Escherichia coll WP2 uvrA(Table 4)
2) B Ay
(1) Salmonella typhimurium TA100(Test I)(Table 16)

Table 16. Results of Bacterial Reverse Mutation Assay of Bojungikkeehapdaechilki-tang
extract in Salmonella typhimurium TA100(Test 1).

Control 131.75 + 9.67 130.50 £ 4.20 [
0.00005 122.25 + 13.28 [0.93] 126.00 + 12.81 [0.97]
0.0005 118.00 + 10.13 [0.90] 120.00 £ 10.00 [0.92]
0.005 12450 + 5.07 [0.94] 120.00 + 1.83 [0.92]
0.05 121.50 + 9.85 [0.92] 127.75 + 5.38 [0.98]
05 12225 + 1582 [0.93] 11225 + 597 10.86]
1 130.00 + 13.69 [0.99] 12350 + 7.14 [0.95]
SA" 05 19650 + 4498 [3.77) NT” NT
2-AA” 0.4 NT NT 304.00 + 16.99 [2.33]

a) Number of colonies of treated plate/Number of colonies of negative control plate; b) NT: Not
tested: 1) Sodium azide: 2) 2-Aminoanthracene: * p<0.05 vs ControlTreatment time - Recovery
time: 6-18 hrs: Mean = S.D. cell/100 metaphase cells. n=4: EMS: Ethylmethanesulfonate: * p<0.05
vs Control

(2) Salmonella typhimurium TA1535(Test I11)(Table 17)

Table 17. Results of Bacterial Reverse Mutation Assay of Bojungikkeehapdaechilki-tang
extract in Salmonella typhimurium TA1535(Test I).

00 1

Control 1375 + 3.10 [1.00] 1150 + 1.29 [1.00]
0.00005 1175 + 0.9 [0.85] 1050 + 173 [0.91]
0.0005 12.25 + 1.26 [0.89] 11.00 + 163 [0.96]
0.005 1250 = 1.29 [091] 12.00 * 0.82 [1.04]
0.05 1275 + 150 (0.3 10.00 + 183 [0.87]
05 1450 = 173 [1.05) 1175 + 0.96 [1.02]

1 1250 + 129 [091) 1175 + 150 [1.02)
SA" 05 450.25 + 2737 [33.401 NTY NT
2-AA" 2 NT NT 25175 + 492 [22.41]

a) Number of colonies of treated plate/Number of colonies of negative control plate: b) NT: Not
tested: 1) Sodium azide: 2) 2-Aminoanthracene: * p<0.05 vs ControlTreatment time - Recovery time:

6-18 hrs: Mean = S.D. cell/100 metaphase cells, n=4; EMS: Ethylmethanesulfonate: * p<0.05 vs
Control



(3) Salmonella typhimurium TA98(Test I11)(Table 18)

Table 18. Results of Bacterial Reverse Mutation Assay of Bojungikkechapdaechilki-tang
extract in Salmonella typhimurium TA98(Test III).

Control 23.25 * 532 [1.00] 3450 + 3.32 [1.00]
0.00005 21.50 + 3.70 [0.92] 3150 + 2.65 [091]
0.0005 21.25 + 1.89 [0.91] 32.00 + 4.08 [0.93]
0.005 21.00 + 141 [0.90] 32.25 £ 359 [0.93]
0.05 2150 + 2.08 [0.92] 35.00 £ 141 [1.01]
05 21.25 + 3.20 [0.91] 32.25 + 2.63 [0.93]

1 2150 + 1.9 [0.92] 3200 + 1.83 [0.93]
ANQOY 05 30550 + 1343 [13.14] NTY NT
2-AA” 0.4 NT NT 30850 + 2014 [8.94]

a) Number of colonies of treated plate/Number of colonies of negative control plate: b) NT: Not
tested: 1) Sodium azide: 2) 2-Aminoanthracene: * p<0.05 vs ControlTreatment time - Recovery
time: 6-18 hrs: Mean = S.D. cell/100 metaphase cells, n=4: EMS: Ethylmethanesulfonate: *
p<0.05 vs Control

(4) Salmonella typhimurium TA1537(Table 19)

Table 19. Results of Bacterial Reverse Mutation Assay of Bojungikkeehapdaechilki-tang
extract in Salmonella typhimurium TA1537(Test IV).

Control 9.25 + 050 [1.00] 16.25 + 0.50 [1.00]
0.00005 850 + 1.00 [0.92] 15.25 171 [0.94]
0.0005 950 + 1.29 [1.03] 1650 + 1.00 [1.02]
0.005 875 + 050 [0.95] 1575 + 150 [0.971
0.05 9.25 + 0.96 [1.00] 1675 + 2.06 [1.03]
05 9.00 + 0.00 [0.97] 1550 + 351 [0.95]
1 9.75 + 0.9 [1.05] 16.25 + 2.63 [1.00]
9-AAY 50 268.50 + 32.72 [29.03] NT” NT
2-AA” 2 NT NT 32100 £ 16.75 [19.75]

a) Number of colonies of treated plate/Number of colonies of negative control plate: b) NT: Not
tested: 1) 9-Aminoacridine: 2) 2-Aminoanthracene: * p<0.05 vs Controla) Number of colonies of
treated plate/Number of colonies of negative control plate: b) NT: Not tested: 1) Sodium azide:
2) 2-Aminoanthracene: * p<0.05 vs ControlTreatment time - Recovery time: 6-18 hrs: Mean *
S.D. cell/100 metaphase cells, n=4: EMS: Ethylmethanesulfonate: * p{0.05 vs Control



REIRERTRS FEEO 7U5Y 8t 161

{5) Escherichia coli WP2 uvrA(Table 20)

Table 20. Results of Bacterial Reverse Mutation Assay of Bojungikkeehapdaechilki-tang
extract in Escherichia coli WP2 uvrA(Test V).

Control 14.00 + 2.16 [1.00] 15.00 + 0.82 [1.00]
0.00005 1350 £ 1.00 [0.96] 1400 + 115 [0.93]
0.0005 1375 £ 1.50 [0.98] 14.75 + 0.96 (098]
0.005 1275 + 2.87 [0.91] 1450 = 1.00 [0.97]
0.05 12.25 + 0.96 [0.88] 14.75 + 0.96 [0.98]
05 15.00 + 2.83 [1.07] 1575 = 050 [1.05)
1 1350 + 1.73 [0.96] 15.75 + 1.26 [1.05]
4NQO" 05 113.25 + 544 [8.09] NT NT
2-AA” 4 NT NT 280.00 + 11.60° [18.67]

a) Number of colonies of treated plate/Number of colonies of negative control plate: b) NT: Not
tested: 1) 9-Aminoacridine: 2) 2-Aminoanthracene: * p{0.05 vs Controla) Number of colonies of
treated plate/Number of colonies of negative control plate: b) NT: Not tested: 1) Sodium azide:
2) 2-Aminoanthracene: * p<0.05 vs ControlTreatment time - Recovery time: 6-18 hrs: Mean =
S.D. cell/100 metaphase cells, n=4: EMS: Ethylmethanesulfonate: * p{0.05 vs Control

3 Df%’—ﬁ THHES 0|83 BPF0 LA/
) A%} wsho) B2 2AZl WK Table 21,

Table 21. Body weigh changes and gains in Micronucleus test of Bojungikkeehapdaechitki-tang extract
in ICR mouse,

0

GO 31.82 = 0.87 3192 + 1.20 31.20 £ 1.32 32.56 £ 0.82 0.64 = 0.60
Gl 3L74 + 134 3200 + 158 3232 = 116 3272 £ 111 0.72 = 0.80
G2 3192 £ 143 32.24 + 1.06 32.72 £ 0.76 32.62 + 114 0.38 £ 0.37
G3 3148 + 1.32 31.80 = 0.64 32.30 + 0.52 32.36 + 0.49 0.56 £ 0.62
G4 32.02 + 0.95 32.34 + 0.62 32,56 + 0.69 32.94 + 0.61 0.60 £ 0.76
G 31.84 + 0.80 3232 £ 094 3248 + 0.58 3244 + 050 0.12 £ 0.69

a) Number of colonies of treated plate/Number of colonies of negative control plate: b) NT: Not tested: 1)
9-Aminoacridine: 2) 2-Aminoanthracene: * p{0.05 vs Controla) Number of colomes of treated plate/Number of
colonies of negative control plate: b) NT: Not tested: 1) Sodium azide: 2) 2-Aminoanthracene: * p<0.05 vs
ControlTreatment time -~ Recovery time: 6-18 hrs: Mean * S.D. cell/100 metaphase cells, n=4. EMS:
Ethylmethanesulfonate: * p{0.05 vs Control
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2959948 7-(MNPCE) ¢ 4 #3H(Table 22).
3) PCE % NCE ®|&9] ®3H(Table 22).

Table 22. Results of Micronucleus Test of Bojungikkeehapdaechilki-tang extract in ICR mouse.

GO 1.60 + 0.89 24420 £ 23.74  255.80 + 23.74 049 = 0.05
Gl 200 = 0.71 242.60 £ 50.10 257.40 + 50.10 0.49 + 0.10
G2 140 £ 1.14 24020 + 42.16  259.80 + 42.16 048 + 0.08
G3 1.80 + 0.84 249.60 + 3459 25040 + 34.59 0.50 = 0.07
G4 1.20 + 0.45 25040 + 4146  249.60 + 41.46 0.50 + 0.08
G5 62.80 + 1445 231.00 £ 31.76  269.00 + 3L.76 0.46 = 0.06

a) Number of colonies of treated plate/Number of colonies of negative control plate: b) NT: Not tested:
1) 9-Aminoacridine: 2) 2-Aminoanthracene: * p<0.05 vs Controla) Number of colonies of treated
plate/Number of colonies of negative control plate: b) NT: Not tested: 1) Sodium azide: 2)
2-Aminoanthracene: * p<0.05 vs ControlTreatment time - Recovery time: 6-18 hrs: Mean * S.D. cell/100
metaphase cells. n=4: EMS: Ethylmethanesulfonate: * p{0.05 vs Control
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