AR AN

PGO511-0088
CCMP96-TP-006

%5k - CCMP95-TP-005

THREAEEPREZE IS ER
AR ERFERSE

TREFAFT FEFEEIFT (E5RHE)
Studies on Hepatotoxicity and kidney toxicity of
Chinese Herbal Medicines

HERHBRM  ATHMRIELEE PR E LS

HEEHA B

FRRANR D) ~RARB B Bk - Bt BE
HATEAR] 95 04 B 21 8295412 A 31 8

*k KAMRREEHREE  FREACEL * %



B 4

S, |

1= [ —

3 [ —

b

AR

P 4k -



ABSTRACT .o 9
B AT B e 10

B B e 22
1B~ BB e 25



A

P A R
L= S T

A

AW W e M B W M M S e W e o

o W

o0

9.
10.

1.
12,
13.
14.
15,
16.
17.
18.
19.
20.
21.
22
23.
24
25.

R

ZRANBTETREMERYZ R R E ----29
EZRANETE T BHERY 2 0 R 50%3 1 F 4 (LDSO) ---ommev 29

C PREBIRR BB 2 0Bk 50%% H H 4 (LD50)---mnnnmmmemeen 30
C LREBIRR BB 2 0Bk 50%5 4 H 4 (LD50)--- -e=-30
. AREMER BB Z IR 50% 5 M FHHE(LDS0) oo 30
M FH D FIE TAIB 2 4o i 414 AR - S 31

C MFEID P TAIS m R %S B2 Ames & -31
Gt SRS VN (RG] R . N —— 32
M-FEHPPIE TAI00 B8 B 8 5 2 Ames 3R ----mmmm- 32
fit-F 40P TAIS3S = tm B M 5k ----33

it FHIPIE TAISIS B R H A B2 Ames 3ER -—m--mmmemmomemmmmeaee 33
FREHDME TAIS /8 B¥ 8 %82 Ames B ---mmnm- 34
FHERHIDPIH TAIS B8 B¢ i % 82 Ames R -34
FREDPIE TAI00 2 fwr B F 1 3B - 35
FREDPIE TAI00 @E R4 8 % # 2 Ames B v --35
FRHIIPIHE TAIS3S Ztm B M IRBR e 36
FREHDPIE TAIS3S O B B2 Ames %R 36
R¥FTHITIE TAIS 2 tm B 1 5% 37
RFEHD P TAIS S 4 R4 & % # 2 Ames R ------ S Y
AEHDFTE TAI00 2 ¢m i 51 3054 38
REAHDPIE TAI00 B 48 B B 4 5 $ 2 Ames 5 -- ---38
RF I PIE TAIS35 2 tm 3 5 1 3% 39
RFTHDPIE TAIS3S BE B S B2 AMeES TRER --mmmmmmmmmmmmmmmmmmmee 39

F 54 P TAS = tm i &M 5 - -40
FHHDFIE TAIS B B 4% i 5 302 Ames 35— omeeeeee el ()



L L U R L

AL B L

# 51
#* 52

26.
27.
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
#& 43,
& 44.
& 45.
* 46.
& 47.
# 48.
%*& 49,

FEHHIDPIE TAI00 2 8 B M 3BR - mmemem e 41
F &P TAI00 4L R 8 B #2 Ames 5% -4]
FEHHIPTIE TAISIS 2t 5 1 R - 4
FEEDPIE TAIS35 @4 B4 8 %5 # 2 Ames B 42
BB ICH D PIE TAIS 2 foy B M B e 43
WREICHIDPIE TAOS W % 8 % 2 Ames K5 43
ALYV TAIO0 =t ) & M 38 44
MEEHDTIE TAIOO @A B2 B % H 2 Ames K54 44
" BIACH P PIE TA1535 2 te B 54 BB v 45
W BEICHIDTIE TAIS3S MA@ %2 Ames H 5 45
ST H P 8E TAIS 2 te i & 12 8 - -- 46
AT 8P TAS B R4 1 %32 Ames 5% 46
Liai SN G VN IUVEE TR F - 3 S ———— 47
HFHIPIE TAIO0 @E X% B 5 %2 Ames 3% 47
HTHIDPT#A TAIS3S 2 a5 Rk 48
ST HIDPIE TA1S35 @ R 8 58 %5 32 Ames 55 48
A H HepG2 a4 £ 2 % % -—-49
4 3 HepG2 tmie & k2 %% 49
% RBIiLH HepG2 tmfink K2 B % - 50
4’13%‘ HepG2 mbn 4 k2 %% 50
M F 4 HepG2 tmfin & B2 B4 51
% ¥ HepG2 ta i £ R 2 B % 51
K% ¥ NRK-52E tafs 4 k2 8% - 52
ST A4 NRK-52E i 4 R 23 8w 52
. R B IEARFE Y NRK-52E tap t £ 2 B0 53
F¥EARFEH NRK-52E tapp 4 £ 2 W 53
M AR # NRK-52E saft 4 B2 %4 - S — Y

4



53.
54. K
55. &%
56.
57.
58.
59.

=
A

& K
AEH MDCK i 4 &2

K& #H NRK-52E mfo 4 &2 2 &

G TH MDCK w4t k2%
¥ BILH MDCK tafot E2 3%
EEHMDCK tmpp 4 E 2 B &

M -F 3 MDCK fmfnd k2 %%

F5H MDCK w4 k2 H %




Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1o RS VS HEPGZ oo, 58
2. 5T VS HeEPG2 oo, 58
30 BEEIE VSHEPG2 (o, 58
A, FF VSHEPG2 oo 59
5. FEF VSHEPGZ e 59
6. F & VSHEPGY ..o 59
7.mnormal (200X ... e 60
8. normal (400X) ..., 60
9. KR35 VS HepG2 (100X) oo, 60
10. K35 VS HepG2( 400X ) ..o 60
11. % B 38 VS HepG2( 100X) (.oivie o) 60
12, 3 B A8 VS HepG2( 400X) oo 60
13, FF VS HepG2 (200X) ...oooiioiiiieee e 60
1. F 8 VSHepG2 (400X} oo 60
15 . F-F VS HepG2 (100X) oo, 60
16, - VS HepG2 (400X) .o 60
17. F % VSHepG2  (200X) c..ovovoeoeeeeeeeeeeeeeeeeeeee oo 61
18. & % VS HepG2 (400X) ..o, 61

6



M 4%

B &S R —

PR L LTS O E T

B FE R A B A e

B T —

i By U e —

B
62
63
64
66
67



3% . CCMPIS-TP-005

PEEFATHFIEIPABAES (ELHAHE)

----------------------------------------------------------------------------------------------------

A EBALDSORM A 28K A S RBIEN T A ARBH (T ET - A .
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: $W%uwﬁ$#ﬂ§¢$##ﬁ%ﬂﬁ%%¢a REPBZRTCERARL
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§%mmﬁﬁo :

---------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------

D OBRETORRASHLYAZEXB T RREFZEMAEES PR 2]
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Studies on Hepatotoxicity and kidney toxicity of Chinese

Herbal Medicines

Wen-Huang Peng
Institute of Chinese Pharmaceutical Sciences, College of Pharmacy, China Medical University

ABSTRACT

: The aims of this study were to investigate the oral 50% lethal toxicity and liver

: and kidney subacute toxicity for 28 administration of six species of common used Chinese
- Medicines (Aconiti Radix, Rhei Rhizoma, Pinelliae Rhizoma, Artemisiae Herba, Inulae

: Flos, Belamcandae Rhizoma) purchased from three dealer in TCM in mice. Secondary,
we investigated the anti-mutagenic and liver and kidney cell lines toxicity by using the

: Ames test in TA98 - T100 and TA1535 cell lines and MTT test in HepG2, MDCK and

. NRK-52E cell lines.

This study investigated the hepatoxicity and kidney toxicity of the eight species of
: common used Chinese Medicines by using oral 50% lethal toxicity and subacute toxicity in °
© mice. We also investigated the anti-mutagenic effect of eight species of common used :
Chinese Medicines by using the NQNO and Bla}P mutagens to induce mutation in TA98 -
: TA102 - TA1535 cell lines (Ames test) and MTT test in HepG2, MDCK and NRK-52E cell

! lines..

The results shown that the oral 50% lethal toxicity of the eight species of common
used Chinese Medicines purchased from three dealers in TCM are very low (>10 g/kg),
except Aconiti radix which the oral 50% lethal dose was 10.62 g/kg~11.95 g/kg and 9.76
g/kg, respectively. The 28 days feeding toxicity of the eight species of common used
Chinese Medicines under the common dosage was very low in mice. In the Ames test,
the eight species of common used Chinese Medicines did not induce mutation in the
TA98, TA100 and TA1535 cell line, and possessed non genetic mutation in bacteria.
Rhei Rhizoma, Artemisiae Herba, Inulae Flos (1 mg/ml) could induce cell toxicity in
HepG2 - Artemisiae Herba (1 mg/ml) could induce cell toxicity in MDCK, Rbhei
Rhizoma, Artemisiae Herba, Inulae Flos, Belamcandae Rhizoma (1 mg/ml) could
induce cell toxicity in NRK-52E -

Keywords : Chinese Medicine, hepatotoxicity, Kidney toxicity,
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B ASMER B A—B T Pl oo EEAs o

AARBMEFFRBAI/FHBREARMMY > BIEATERS > B2BHE
ARER R E M » LA Kk R i#47 pharmacovigi lance/ post market
surveillance » #RBMAEF TR E LB OH ARG T d  [LHBAFH B o

ARRAFETRERRE S A TAM 4L HA S TRBEEE 2
FZHRE T RAREBRUARMRBIET R LA T S MME R %A~
REMH SR T I MF-FF - RKFFE-%E0  HT - Bk @iz ok
FEApz LDS0 St 5H R ORMSE 28 RZMHEHH » RITHEEEEY - &
HEARRTRUELERBGR T RE R L AR LE

HFHEZ R T

FHE- FHALTEIBARAEAZASEPES 2 ICR & LDSO & 28
REBRZAEHME L FHEDTREERL PHE L LA 5 X123 245 4
ﬁ o

FHES BFRARETHRBRAETRAZIANE T E U T ooz S o b7
HEGTHBLEARB LU PR L4808 0458 F -

THREAEE TR R LB QAT =S~ ARMBITEBER IR
RLDHIRAF3£(2004-2008) A PN % PA+mwsE= g —
BREEBAETECMPHIE  ARBPHEABELI 2B A T28 X
A AL RESR G ERBAHRHLEVT B BEB QA FEERE T ¢
FRFTHFERATM, 2R ER2En (L5 :0950000881) - #

Y REZAGRMABR Iy -

2003 2 BMHARRHMRERALREEVP TEL RAREEMBMARA

T2 AR BAEAROEL  RELARZZTORERIE  BHAEAZL TN
BARABZYIBG  AEZ 2176 M4 -
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EER - BRRRAIAHTEREN  BIMR > A EABRADTEZER
BE - REAMREHSIBFPRARKRAZIGHBETY . meflfe 4 RE
RASFTREZ REEMERERBZTHERE Bayn PE L5
Mo TRARTFEXIARARREDD @1 CHERERMA B4 - NARE - TN
MO B PEERI L PEIRE -

HERTRFHFFHAE  RBAFETRBEMREL > B VLI 1B
ERBPHIAARZHTHRAAE » LB A ¢ ¥ %8 % % (Chinese herbs
nephropathy, CHN)">' > 2] ke A8 5 8 & 31 42 B 6952 /& - 2000 %6 7 9

B 2BBLHARDERAHFDA) BHA4E LB ~ #3fosli 8 C4od ffu
HREH BHRLHARB RS SRR P E B2 Bt o

AAFBEABRM TR B+ 50 EMR S hEHCL SR LY
BB D AR A YBBER P A TRARNES T REBRLEY
B 25%HEAERBEM3Ie  FACRABEY 0% 02 B8t sey > 2
RUAXEEHE25% - TLEUBBTARYBIEE B eS8 Hipd| L iF
WG THERneRa R i) m h AN B Be T
ALY MR ERBHMAF X -

FTRIRFFETIR RO  (DAMBPRABAFSFRZBTL Q)

BEBRRBRLGE QY Afne  O)RABF RYALIGBE P
CRAELERRK  SEMRE MEAOGTRE C)TEHAGBARLA  (OF &
BAEOHA  EAREERA  JRFRRAE: (NDERLERY -

TEBRFUTHAE-_BAUK Z-HAMBREAT SHEHIIHE
MELEM - F_HAABBELET - BATA WHORMAE Y5 BAFH A
HEBARRBGRE  RETREAOARRKRAS | BB - wHiBig - B
WERBE AR - AREAE SR 508 - HRED - ] MRBD -~ SR
FE-BIARRBUMERS BRI BHUNBELA BRI RRRAEY
10-15% - MER7A & B BE Eho s » BMFRIEME SR EE2 2-3%
SRR EEFZ10% MEFHBELTY  BHMFBRILHES -

ALETERALNEFER  BAFRERBEIHEL TS RIIEE - 4
RUBATERMGRAGENEEFFAME " 12 dn ¢ ST X 00l
Ak L EE RS R -
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AFBRRE 848 ~ RBEIIGAT > AR A BRI/ A 2 BATME RiBFT » &,
BHIL® A o 5 BN FHRIB GRS - FRRETRZ B YRR %S
e EROTHN  RMHUEMBAIEAEN  RERB—EPHABR 4
M R ARBERHE B hiFenianBEse ELEERB+ T
SAF] B RRHE R R BE ok Vo BB A2 E kLB LR phase ] R H R4 M hie8h
cytochrome P450 &) &1t 2, methylation 3% F & 8] % phase Il & glucuronidation
#, sulfation 2, glutation 45 i K365 4 BANAT 515 & phase | B & 4 695 M K
My - 124 glutathion #635 > A F sk A T F $4% & glutathion
S-transferase % 7&1t > & A FEML - BHAFFH OB TN AI8IE T HE
o BB BHAKKBIRIEY SR mEE LS T B R 0 o By R R
W FHR b OB R B F M KRBT AL R B RIE o 34 4 3% At 28
o EBEXRMERBAEN s mEETEE  WHBSTAOR  RTFH
HLAR B EATHS I BE AL RIS R BS AT £ 4% o

AHERRTURBERFE LS ESEYEEREWB B2 22 o
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A~ MR Rk
o FHE- PRERAFAFSFEIHYIREHAR
AHERBUTREESZZEER  AEERAZ NP EH
(NFETERES) M Ba e Th=_fPERBOH > #
VAR BEBR 0 55 8RB AL RILIETRER G R AT
EWE B2 XRY -
1~LDsy &tk&4R5R
EBRERYROELERHE (FEE%) BEHE 10 408 55
URLEABETEREKELBA TR ROSIHAREF 2L LG8
#2 LDSO # &™) BRLH EAKRELERER TR BB E -
228 R Hr ke .
HEEBRYBRUBEARTRE > 54 10 E45H )& > B RESRMTEd
TRGABMRE 8 REH LWL BLEES SRR EZERETRE
W o RMIAB 845 RFEILRE  RRSHRE C ARERI - TAEH

TR D AMALE 28 RMAE T L ARE 28 RAFE DR RSB
o XARBRIAT ~ B Beh £ 1bsh4e © BUN ~ Cr ~ albumin ~ MDA - serum
creactinine (Scr) ~ SOD ~ GOT (AST) ~ GPT (ALT) ~ TG - Cholesterol » i Bt
HEaSBmA LeHmaod - £+ GOT(AST) & GPT (ALT)# B B &
#% 4% Reitman & Frankel (1957) " B BB Bt 4085 iR L2 (FCC,1986a,b) &
BEFE o

3.8 Basnne s ms
ERAREREG A A RIS T AL TSRt 7 2% Aot B
W Bt B EITAE - BB - RBT B il o A 1006 8 A8 B3k R 95
Stk (L1 B #lE— S MR &> A TREA Tl e THER L -
B @@ HE &k bk RS RERAEE  AZGBAY
RAEEF ERREATaRBIbEE s R RE L RTRER
AR -
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4. #ag o
$H SPSS EAG 43 B K M BT E B T % £ # 547 (One-Way ANOVA) >

3t ¥4 Scheffe’s multiple range test R & R F R IF A% £ 302 » A P<0.05
BRI AR SHITER -

O AT R L g Y E Ve
(—) 4o B 34 7 4 1 034D
I AR
Salmonella typhimurium TA98 ~ TA100 & T1535 = ¥4 Bos A B KB

% Fi (Institute for Fermentation, Osaka 17-85 Juso-honmachi 2-chome,

Yodogawa-ku, Osaka 532, Japan) -

2 axikel
(1) & 42 % 4% 4% 2 (Nutrient broth, NB) : e 2 ki & 1 -
#3 8g Difico® bacto nutrient broth (BD, USA)& 5 NaCl &% 1000 ml » 5
121°C ~ 15 7048 > BB SRR E » KA 4 CHRT -
(2) B84 2 4354 A(Nutrient agar plate, NA) : a2 Bl 881 % & -
#H 15 g Difico” Agar(BD, USA)&# 1000 mI NB & &% » 12 121°C ~ 15 4
> HESRARHE
CHANRERRAIEALQ0 mlplate) » TR TRELFE » HA 3TCHL
HN ACHRAF -
(3) 50X Volgel-Bonner Salts 5% @ el o A2 B BB AT LA o
SL670 ml #:2% KA 2 45°C K5 fe A 10g MgSO,.7H20~100 g Citric acid
monohydrate, 500 g K;HPO, & 175 g NaHNH,PO;.4H,0 » & € % 1000 ml o
RI21C 15 548 GRBRBRRE » DBRBEKA SCIRAG -

(4) B mKE & % K3z A (Minimal glucose agar plate, MA): % 4 & 12 2254 A o
R 15gAgar /oA 930ml #83K L 121C 15 HBE 585 B RY
Ao 20ml & EH S0x VB salt & 50 ml & 8 40%%) 486344 A RREs
% 50°C > AwA 315 ml &% Ampicillin » A 10 cm 32 % m (20 ml/plate) » %
BTREBEE KA ITCRE » HA4CIRHG -

>

14



(5) M8 AE 3 % J (Soft agar or Top agar) @ B4 B M 2GR -
¥4 0.75% Agar #2 0.5% NaCl 24354 » HEEA 2 ml R% o
R21C - 15 48 5 R BB AH » KN ACTHRA -

15 AT A BB AR 0 KIS HE M 4R4E S0°C o

3. R 5

(1) 4= 8 & B3,

BBV HadiesFl SRR @B EMER 5 Ames test kel h
MiRE -

MF-FE-F&E %L -HTHRLEES 051 R 5 mgplate » X
RWRERAH 02505 & 1 mg/plate » 43 % i K i 2 B & 4045 8
& (stock solution) -
BAITCREBHAIZA 18 HEZ 8k B8 PBS £ 8484 10
REFHFEA 10°ml & 107/ml -

B 100 pl 4% » Ao A Bk 100 pl > E# NAplate b o 5= & skih 4453
5 RHEIREHO0S5 1 5Smg/plate R #5849 o

AFERIGGZ NARFmEF W 3TCERARAD > BB RISELRE
HHBAERRE -

4, FFEILB 2 24

(1

()

(3)

K% k54 Ames, 1971 R Ames et al,, 1975 # Aroclor 1254 755 5 3 i
8Lk 200 mg/ml Z R A 0 14 500 mg/kg B AL Y R SR 4 200 g R
X R (Rattus norvegicus, Spraque-Dawley strain) ° 3% % A B 5% 1t B %
(microsomal enzymes) » 5 R7AM4E B BIATHEL > #2443 2R AL
Z 0.I5MKC(CI -

AR IR BIL 0 74T 9000 x g & 10 5580 R EB &% S9 B
BACERHER  ZEATA4ELEES > X& HKBEA 40 mg/ml B A -
fEfFH -80°C #A -

WBR AT AT A B SO IR AR MR BB R A B E A S9 34 /M 4 100l S9
AEREEE £ 46 th % ~ 4 pmole  -nicotinamide adenine dinucleotide phosphate
(sodium salt) ~ 5 pmole glucose-6-phosphate (mono sodium salt) ~ 8 umole
MgCl, - 33 umole KCi & 100 pmole sodium phosphate buffer (pH7.4) -



5. st B0

(D HHERHRE AR BT EARRAERRERIEREBES |
ng/plate 4-nitroquinoline- N-oxide (4-NQO) (Sigma-Aldrich Co., USA) ; £ S9
FAAGHZ I H B A 5 pg/plate 2-AA(Sigma-Aldrich Co., USA) -

(2) #AEE 1005-001 05 1 & Smg/plate % 54 - HB@ B REK -

(3) B 100 pl 2 B4 L3RR Z oA 0.2 ml 2 0.5 mM histidine(Merck, kGaA
Germany)$£ 0.5 mM biotin (Sigma-Aldrich Co., USA)& 4 3 & 100 ul &% -
AATREILEEERIEE > F w100 ul SO RAE » BRA4SC 22 ml 075
Y% $EHEEN S 0.5 %NaCl » REBZEAMABEARS T RRERL  HE
P 37Css4 4 P84 48 1 H5 -

4) A nz O EREASEY ST RL3EEEH -

>

6. thit i

A #3t 5 1 $B Microsoft Excel #47 pair Student’s r-test® 3 5 5 #1428 77 4>

7 7%(One-way ANOVA)Z Duncan’s test 2 #7 i 4748 Bl kb 8% 47 » 24 B 2 4214
L2 EEERAKRESR p<0.05 -

(=) tmfs FEH B (MTT test)

1. ##aRFik
(DRSS MF - F5 ~ KF - F5 %A - HF » Ak BH2ZKERY
(2) #iAtafek - HepG2 ~ MDCK  NRK-S2E RS B RSB L X BB KA M E
BRI RBER P S o
(3) ##4

> OHBTRIESRFE-FEL MF 2T RERBAL

SAEM 7 2 8 4% dm Bkt 96 well cell cluster(100pl/well 4 jii%)
AN
MTT solution(2mg/ml in PBS)

DMSO
ELISA Reader

V V.V V Y

16



(4) H8&

> AT —% loading 4m itk v £ 96 well plate » 3% A& & 5x10° cells/ml » 5 —18
well loading 100p1 -

»sample #FE ¢
BStock solution ;& & & 50 mg/ml(1096 in DMSO)
Wt o4 blank DMEM 25 42 # #2 stock solution » i & % 2 mg/ml
BEE4 10 2422 0.2 mg/ml & 0.02 mg/ml

»Loading sample :
BControl group : blank DMEM - 100 pul/well -
WTreatment group ° loading &% £ 100ul/well » final concentration % 1 -

01~

Emg/ml - 100ul/well -

7 37°C 5%CO;, incubator ¥ 154 24 /) B514 > {38 b 5% 2L PBS by =k o
A MTT solution 50ul/well (2mg/ml in PBS) » 324 3 /8% o

»3 g, B3 B3R - loading DMSO S0ul/well » 2 &35 44 » 1wt ELISA
Reader 550nm #| 3% OD 44 -

17



% 8%
— N FHE- T ERNAFTHERZISYI AR

L ZEABTEWRAEE TR EPEH 2 ERE

u'p,

P H=ZFARBHZEFE BEE  NARE - BAL -FE %A1
HTERERMZ EREE | T Eqﬂui&%iﬁﬁzéﬁx&ﬂ:{&’ N A&
ZERERE o

2. ZRANBTENREARTETREVTEMZ OB 50%2HEM8

R 2Z-RSHT APHEZRABHZELE ~BFE NAE  BA
RFEHE RELE - HATERERPOBRL T 0gkg 9k REPEATCHE
B mBEMR(M-F)ZORS0%EHEREE N A 10.62 g/kg ~ 11.95 g/kg
& 9.76 g/kg -

CEFEARTERRAELTLBETEHMZ 0R28 XEAEH

ANEBRM U —MERBEORSH A BROB—% » B4 28 %
BRERRADRAATCABEBEES L BT \BERE- BB T TEAER
EEZaHEH-



S FHES PERNATERZ B EAR
L o4 & 31 8 fa it ) =048 R % 0% Ao 2 48 B (dose-response relationship)

(1) Feh AR DA T EABBEESI)EILAE > 5 2 B8k #F a2 b
HEERES  ENERAHBH2BULE 4B SEBGEE
BRABEZGMANE  THESIR RS2 RS IR SR ABR
R -

RO RTER  MFHIPIE TAS Bk T2 Ames 35
EFRHRERM - Hea i I A R % B3R (gene mutation in bacteria) 4
RABEEMRE -

28R OBR - MFHIIPIE TAIO0 B4k = E 22 Ames 3R
BEFRABRERN > Hia AR K % R (gene mutation in bacteria)
BRABRMHRE -

Z 10~ & 1 &R M-FHPPIE TAIS3S Hike 4 E9 2 Ames
IR A A B E M 4= K B & %828 (gene mutation in bacteria)
HRBEMRE -

AR IDBER FEHIPIE TAS EHhE4 292 Ames 2%
IR EABE RN Hwid A B R % 8I3K(gene mutation in bacteria)
HRAEHRE -

A1 RISER > LEHIPME TAI00 BH =4 22 Ames
Rt AR RAHE LM w8 A F X % 8]3%(gene mutation in bacteria)

R16~FZ 1T &R £EHVME TAIS3S E#HE4H T2 2 Ames
At R AEARE RN #em i A R % %83 (gene mutation in bacteria)
BRBEEHRRE -

F I8~ KR 198R > KEHPPIHE TAS B EE %2 Ames X
it R RR B R HHe i A B R % 803K (gene mutation in bacteria)
HRBEMRE -



&20 %21 &R REHDPIE TAIO0 B = £ %2 Ames
AR it B B R # 4w 8 S B K % 13X (gene mutation in bacteria)
HRERAEHRE -

F 22~ R VBER - KFHIPPIE TAIS3S B E/E %2 Ames
AR AR BRE AL Hew AR K %R 38(gene mutation in bacteria)
BRBEHRE -

2~ RBER FEHDIIIE TAS B4 w48 B 2 Ames %
Bt R B R B R 0 e i A B R % 13 (gene mutation in bacteria)

£26- R2THR  FEHDIPE TAI00 B3k w48 B4 2 Ames
AER IR A MY R Hie 5 B X 428 3%(gene mutation in bacteria)
BRBEHRE -

£ 28~ (298 F% > FEHPIE TAIS3S Bk K % 2 Ames
Wit R B A R BN i X B % %5k (gene mutation in bacteria)
SRAHBEHURE -

&30~ Z3EBR - RELHIPIE TAIS B4 w8 % 2 Ames
A it N RA B RN e 3 A B R %938 (gene mutation in bacteria)
HRHBEHRIE -

A32 R BBER RBILHDPPIE TAI00 B =42 ¥4 2 Ames
IR B A R R4 ¥ e 84 K A R % 80 :X(gene mutation in bacteria)
HERARHRRE -

RIGEISER RBEILHDPIE TAIS3S BHE4E T2 Ames
REMER LA RE B4 Hm R R X % R (gene mutation in bacteria)
EXABEHRE -

R 36~ K3TER  HFHVPIE TAIS Bk E148 2 2 2 Ames 3%
I ARREBE RN HwE LA K %R R (gene mutation in bacteria)
HBRAEECHRE -
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WRERBA KB e i

& 38~ F39KR > ST HD A TAIO0 B4 =/ E# 2 Ames
# Bl R # 73X (gene mutation in bacteria)

BRAERMHRE

ARmERBEARERAN Hw

# A0~ FZ A BE > ST FIE TALS3S B8 B9 2 Ames
B 2k B % 4 373 (gene mutation in bacteria)

HRBEMRE -
2. tmBeHEM A (MTT test)

FR VRS
& A3 R
PR

& 44 #£R

RASBR:
£ A6 R
RAT R
AR

A3 i iR (Img/ml)# HepG2 ta otk A 25%44 fm s 0%

5 & &R R (Img/ml) ¥ HepG2 ta Btk R B4 fm i 51t o
% ik A (Img/ml) 3t HepG2 tm etk 67%64 tm B 1 o

F B & &R E(Img/ml)# HepG2 fofotk F B-4 tm g it -

M+ Bk A (Img/ml)# HepG2 tm otk R B4 fm B bt -

F &R SR A (lmg/mi)y# HepG2 4o itk H 24%e) ko i & 14 o

KR4 0.1 mg/ml iR EF L& 15%8 ta i H 14 0 {24 1 mg/ml &4

Tt

“H
oo E?t

REFTR OD. value Lot fhtafo 55 2 R R A HBF B AES KRG 8
eEkTHEK -

& 49 # R ¢

AT e 38R R B H R (] mg/mi) 4 ik Bk 2096 ¢4 4m B 14

# 50 &R A4 0.1mg/ml Bp =T R, %) 85 3 1k 4 4m B % E(Table 6; Fig 6) » B
# %) 48 B R & (Dose dependent response)

% 51 &%
RS24%
F 53R
K54 R
k554 %
# 56 % ¢
AS5T#HE:
£ S8 HE
ERLEF

FEARRKSGEEN mgm)Rit & oo 51 o

fit F AL 3B IR % 2R (] mg/ml) R i K tm Bt o
FHARRE S B RE( mg/ml) & 4 5, 2096 6 4= o 514
RFE AR R S %R A mg/ml) R ik g MDCK & fa fi &4 o
5T AR S & RE( mg/ml) R ik i, MDCK & fa i 5 14
¥ iedE 1mg/ml # MDCK 3% sk 48%¢4 4m i 514

FRARRR D GEA mg/ml)R ik % MDCK 40 5 4% o
M R A S &R (] mg/ml) R ig & MDCK w514 -
i £ 12 SABR % H R (1 mg/ml) R 24 5, MDCK 4 i 51
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B 3t

BRET BHRAGELPOZRABRTEREFZFAASLERH ¥ Z)F 4
ZA R IR LDSO B H A E 55 5 10.62 ghkg ~ 11.95 g/kg & 9.76 ghkg » H 44
B2 RO LDS0 B EEAHBHAN 100gke BT b B BM2 0B
LD50 &4 H M 814 -

BUNANBER A REABEOMSR )R BRLB—% » $HL 28 £
REARA PAACRBIFEZEIL BAUABERN L - BHETEABE D
FHHEMN - WRAFETHER RS E  ATAM - 2RE0UET 245
MATERGREBRS  KBEERS YA BERFRARE SRS -
BT AR TREZBATHE .

BeRO6KRTEHR  MFHPFIE TAS Btk e X% 2 Ames K5 # -
B AR R e id B X 48] (gene mutation in bacteria) 4 £ 58 1 KA o
BER8RIBR  MTFHIPIH TAIO GBI ERE 2 Ames B ERAAE
BERM - #Hie A B £ %5 (gene mutation in bacteria)it £ AR H R o 424
210K 11 &R mFHDPIE TAIS3S BHEE R %2 Ames RER 3K LA &
WEM o e 4L B X %R (gene mutation in bacteria) 2 £ A i M R /& - mAE
12- R BER £EHIFIE TAS AHDRRE 2 Ames MR ERBEFRE R
T o #dw i 5 B X 4 )4 (gene mutation in bacteria)4s R AR MR - 24 % 14
ZISER FFHIIPE TAI00 A3 E EH 2 Ames :IRIRE R LA K% A H
¥ f= B 55 B R 42 R 38(gene mutation in bacteria)# £ AR KR IE - 24 % 16+ & 17
BR > FEHIPIE TAISIS GOl ZE 2 Ames RRERLF RS AN - %
o i 2L B % 42 8] 3% (gene mutation in bacteria) 8 R BIA MR B - 45464 18~ £ 19
BR > ARHIMETAR BRI B REZ Ames R REHRE RN > Hiw
B 4k B R # 8] iX(gene mutation in bacteria)s £ AR M R JE o 434 % 20 » %21 &
RORFTHDIPIA TAIO0 B OB RE 2 Ames RREF A A RB RS Hindh
A B 3% 42 33X (gene mutation in bacteria) 4t £ &AM R - MAR22- A 2IBR
RFHD P TAIS3S BB E B2 Ames IR SR EA S 21 - Bl 2
B R 4 ] (gene mutation in bacteria)é: £ ABM R E - &4 % 24 « & 25 @R
FEHDPIE TAIS Bk e B 2 Ames MBRE R BB R E R M - Hmg iR
R % RjiX(gene mutation in bacteria) 4 £ AR MR M - 24 % 26 - & 27 “E, E
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SEIDPTE TAIO) MO A RS 2 Ames RAREFAEA RS AN Hiob AR
% B (gene mutation in bacteria) R AR MR E - 45428 A 294 £ 5 &
HOME TAIS3S AR EE RS2 Ames XBRE R R A RE AN > Hog AR R
% #):X(gene mutation in bacteria) & R ARMRE - 80 4£30 231 B2 %8
PR TAIS BAEE S 2 Ames BB E F A A RS AN > HmBARE
% #J:X(gene mutation in bacteria) 4 R AR MRE - 46K 32~ 53342 % &
DR TAI00 A ETEEL 2 Ames RRE R A ARG AN HwiARE
% )34 (gene mutation in bacteria) A R ABMRME - 50K 34 - 235 B L %A
TEHEIIPTE TAIS3S A E R¥ 2 Ames RREFRBEA KRB EN » Hwb AR
R 4 R :X(gene mutation in bacteria) A L AMBMRB c 455436 23T 2 > 4
THIPIA TAR BHERAREZ Ames RBRERBE A REEN  HwPrARE
# A} (gene mutation in bacteria)i R AR MRE - 40438 23942 ¥
HIPIR TAIOO BHEEREZ Ames RREFEARE BN Himf AR TR
A3 (gene mutation in bacteria) S R AR HRE - G5 %40 R4 B R > 5174
DPIE TAIS3S MR ERE X Ames RBREFBEAREEM  Ho AR TR
83X (gene mutation in bacteria)4: £ AR H & -

253

XN
A
=

AR RN TR EH 2 K E R E AR 48 SO 158 44 ¥ TA9S -
TAIO0 B 1535 2t IR R BEH B AN N BAFHF - L5 - A% &
B BB BT NRBHZAERGHSPIADE BE 2 Ames R KA
ARERMN > Hwid KA R ERRE R A% 4R B(non genetic mutation in

bacteria) °

Aw i i E(1 mg/ml)# HepG2 tmfaih 25% M mpp it - HF R SEE
(Img/mi)¥ HepG2 mfatk R B A e F 14 - % B it & 58 Z (1mg/ml)# HepG2
to Btk A 67%8dm a1t o ¥ B & %R A (Img/ml) ¥ HepG2 tafith R £ 4 fo it &
o M F & RIRE(l mg/mD¥ HepG2 etk R A A tmfo Mt - F 3R 5EE(
mg/mi)# HepG2 tm otk A 24% ettt o K% 4 0.1 mg/ml BB F4% % 15%
gt it {24 | mg/ml 69 R AT R, OD. value #1575 7% £ KRB R 5+
FBBAHERERFHEFTHAR - HFARRESHAE mg/mD 4 &K 20
Jot bR L o A FELE 0.1 mg/ml Bp 5T B, 2] 88 3 M ¢4 4e B 314 (Table 44; Fig
6): A % %! & 48 Ml R & (Dose dependent response)- £ § £ R & & &2 FE (1 mg/ml)
AR HEN - T ARRRSGRE(] mgm)RE Kb F i o § 5 ER%
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& & &R (1 mg/ml) &k R 2096 6 fm Al 1k o

RRARKRK S HRA( mg/m)F &R MDCK 6 ta s it o ST B
& @R B (1 mg/m) R i &, MDCK &) fm 14 38 it A& Img/ml # MDCK i %
A8%d bl it o ¥ B AR RS G BE(l mg/ml)R ik MDCK fmfn &4 o 14
FARBRR S HRE( mg/m) R K MDCK i M - M FARRESSERE
(1 mg/ml) K & sk, MDCK fm At 1% o

24



5~ ERREH

AHBFRATFANRRHS (BT -FR-AF-FE -%EBL-HF) 2

BROMRLDSOSHSEHRA RS RSKZHTHM - BRI PIRE
(Salmonella typhimurium) TA98 ~ TIOORTAIS35 B4 B4 B2 38 2 M4 2 Ames
R R 47 HHepG2 ~ MDCK + NRK-52E = # o i 2k 64 fm B £ 12 3580 (MTT
test) - i THED

2.

BB ERLTHZE AL PEREFZERAABEH T L2IBR 2 A0
FRLDS0 & 14 4 PE &l 8 9 %) %10.62 g/kg ~ 11.95 g/kg R9.76g/ke » Htp b 2
R O ARLDS0 & M 5 B 8 39 A 0.0 gkg B < sbL 8 44 2 v BRLDS0
EHFHEML -
BAHBHA-RFTAEIOROH NG BROB—% > BHEL8KH
ERRAPRAATCRABERSRC BT ASEHE—BREETEAL
RumAEEEN -

L ABERBTARBEH I ARERYE A > K ESIER 1% HTAS -
TAIO0RIS352 R EI A R Y AEH BAME A BRMF~FEF - A%
TR BT NREMIARERN DT D E F Y 2 AmesikE
3t F B % 2% £+ (non genetic mutation in bacteria)

RF-RBIE - FHAOKREDERSEAEN mgm)HHepG2it R w514 o
W R AL BB (1 mg/m)HMDCK % & ta fi & 14 -

FECARF ST B ICARBRA mg/ml)HNRK-52E 1% & 4o fi 51 o

HRAFETRERTREE > FTAM - AFARLEHH > REpW
BE > FREMRTERBEABASY KRB A ERADCBR Y LGS
FHBRBFRRY B TR EALQRTLE2BATHE o
ERERTAITRRBARTEZ SR ESERRAETELESN LR
BE (LD50)» BolpbB B KM 728X D4MAEN  REHEE
FREFRBRABEZHARE  SHFEEMN > BUNTwpni
FREEAE S e -
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M~ 28 U

Lo Z55:2003 £ 2BHA BRAARGRELREET REELMER 2003

2. MR- BOE  TRE KRB 1915~1990 £ P ERRRAMA 0 PE P E
351992 > 17(7) : 435-438 -

3. REH -HERB I FENEIEEEMAE WP ER BRE B Z L
FE P A 19935 18(11) : 643-647, 674

4 RBAH-BEHK 19 FEAREILBEMTIAN T ER BRE LR
B P A AEE 1992 5 17(11): 691-698 o

5. KB BN 190 FENEZREMTAM P ER R RE Bk
B P 1991 0 16(10) ; 628-634

6. FEE -KREH 19931994 £+ B AR R B Xfrinit> & B F B2 1995
20(8) : 502-507

T7.HEBR G PRARRE > PEE2ME 19950 30(3):175-176 o

8. X -FTWM BARYATROLRRERAL » ¢ B R M&E 2004 - 12(8):
64-65 -

9 M - FIAE 358 BT ERRREEAEMLSH - P B %% 2004 - 13(4):
62-63 -

105 &R W RERBETAUEHALITEAHATEGORRRE » S4HBH 6
13-16 > 2003 -

V120 D 21260 F R RORIESURR 7047 » R R 3 21 231 2003 - 20(3):
352-535 o

1225 12000 FEAN TR R BMPREGTERRRE » TR R B
2003 » 2(5): 91 -

13. 3038 ~ 35 %% 1 260 4 b 8K RORE SUBK 47 » & B 37 3 9185 AR 2% 35 2003 5
22(10): 625-626 -

4885 RED  PREARRBIBRAESH > TERKREZ 8L 2002 -
12(17): 72-73 -
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15. Vanherweghem JL, Depierreux M, Tielemans C, Abramowicz D, Dratwa M,
Jadoul M. Richard C, Vandervelde D, Verbeelen D, Vanhaelen-Fastre R.
Vanhaelen M. Rapidly progressive interstitial renal fibrosis in young women:

association with slimming regimen including Chinese herbs. Lancet 1993, 341:
387-391.

16. Vanhaelen M, Vanhaelen-Fastre R, But P, Vanherweghem JL. Identification of
aristolochic acid in Chinese herbs. Lancet 1994, 343: 174,

17. Thomas Y K Chan, Juliana C N Chan : Chinese herbal medicines revisited - A
Hong Kong perspective. Lancet 1993, 342 : 1532-1534.

18 Richard F. Keeler and Anthony T. Tu: Handbook of Toxins Plant and Fungal
Toxins, Marcel Dekker,Inc., 1983,

19T% > FE: PEBRARRBADL L TEPRERIRHS > 1992 o

208 PF B FRAOTEERS > B AL HEM > 1993 o
20288 AHILRRIEARRIERFM LS T ¥ HIRAE - 1993 o

22RER 0 B D PEA FHAY 0 S R - 1987 6
RER FREINGARERIE ST HA2EHHIRAE > 1994 o
24 5 Hm - BARK  PRARRE S PE Y BB gAE -
DAEY RERFBEAASTRESE  HHPEHE 199 -
20402 BEABHFRRE > L@ B 1998 » 29(1): 54.

2754 A BRL B TEMS - BB BEE 2003 14 (4):
248~249 -

BAEF: BRLBHEMEFEMRER > PREE 2003512 (4): 74~75 -

9. FB.EHh BREEFTFHEARLIMIIAL > THEAEHTHES
3% 2003 > 12 (6): 558~563 -

J0MBE - RERNBATRER L TBELPETRRM - PHEL 2003 -
12 (12) 1 64~65 -

LM BB RLsG TR AGTRE  HBL 200435 (5):
305~306 -
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32 A4, Hiahy s TE FHE BRRK BAES I TEETLAHT
Bt KR BIREAHME > T P EHE 2003 530 (12):1027~1029 -

33 Litchfield ] T& Wilcoxon F A, A simplified method of evaluating dose-effect
experiments. J Pharmacol Exp Ther 1949, 96:99~113.

34. Frank, H., Link, B., Anaerobic metabolism of carbon tetrachloride and formation
of catabolically resistant phospholipids. Biochem Pharmacol 1984, 33:
1127~1130.

35484 & 1999 o A& R F R (genotoxicity study) o 1 ~ 244 45 K B 2 8 H
—~— %A% A o B A B R % 335 (gene mutation in bacteria) - T {2 A B R AR
BT k- WERFH 8803780 5% - 44t -

36.Ames, B. N. 1971. The detection of chemical mutagens with enteric bacteria. In:
Chemical Mutagens: Principles and Methods for Their Detection. Vol. 1. pp.
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mutagenicity test. Mutat Res 1983, 113:173-215.

40.Organization for Economic Cooperation and Development. 2001. Bacterial
Reverse Mutation Test. In: OECD Guideline for the Testing of Chemicals.
Section 4: Health Effects, No: 471, 14 pp., Adopted: 21™ July, 1997.

41.You, B. Y. 1987. Short-term tests for the detection of chemical genotoxicity: L.
Salmonella /microsome reversion assay, Ames test. ATD Tech. Bull. No.1,
TACTRI. 15 pp. Taichung. (in Chinese).
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B ZEABTETRHAERMZERE

Bt 4 FRERE) TEERE%) HEFERE%)
2R A 14.6 13.4 15.1
E¥E 8.5 9.4 10.3
dxg 3.69 4.92 5.31
Nk 40.22 39.27 4135
BRI 29.41 27.28 30.63

* % 9.22 10.37 11.22
%Rt 23.06 21.13 24.54

5F 7.61 7.12 8.73

2 ZRANHETE FRM ERY2Z 0 R 50%2 14 F 4 (LDs)

44t 4 LDss (g/kg, p.o.)
FE LFE =SS
Z2a kR 10.62 11.95 9.76
1R >10 >10 >10
C N >10 >10 >10
M A% >10 >10 >10
BAF >10 >10 >10
53 >10 >10 >10
& >10 >10 >10
5 F >10 >10 >10
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&3, FRIZIAR FBM2 0 PRS50%% 14 %44 (LDs)

B ¥ (ghke)
15
12.5

11.25

10

T (%)
10
10
10

10

ATEHB(E)
9

7
6
4

Bt (%)
90
70
60

40

LD30=10.62 g/kg

4. TEREIRR E B2 2 B]_R50%% bk % 44 (LDs)

#& (gke)
15
12.5

11.25

10

T #(g)
10
10
10

10

RTHHE(R)
8

6
4
3

RtE (%)
80
60
40
30

LD50=11.95 g/kg

#5. AFBER ZBR4p2 0 R50%E M4 51 (LDso)

#Z (ghkg)
15
12.5
11.25

10

Eoaha(g)
10
10
10

10

rTHHE(L)
9

8
6
5

Tt (%)
90
80
60

50

LD50=9.76 g/kg
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F6.M-F ¥ P A TAIS 2 ta 1 514 K 54
M -F (mg/plate)

Grou Blank
p control 0.5 1 5
TA98 (10°/ml) 75420.2 108+15.6 9617.5 134.646.5
TA98 (107/ml) 12.343.2 11.742.3 13.0£3 .6 17.0£1.7

Data are expressed as the mean+SD (# = 3).
Significant difference between the blank control and treated groups at p< 0.05.

£7. MFHIPPIATAISE 1 R4 8 55 8 2 AmesiiEk

Gro Blank 4-NQO” W F(mg/plate)

up control (positive 03 1 :

control)
TA98/without 59 333400 39431760 393133  39.6:47 443149
activation
Blank 2-AFY M F (mg/plate)
Group control (positive
control) 0.5 1 5

: _ ;
TA98/with S activation  48.67% 4100 010764 453441 20100 563466

8.58

Data are expressed as the meantSD (n = 5),
! 4-nitroquinoline-N-oxidc, 1pg/plate, as positive control in assay without 89 activation.

2 2-aminofluorene, 5 pg/plate, as positive control in assav with 89 activation.
* Significant difference of colonies more than two folds of blank contro! and treated groups at p < 0.05.



8. M F ¥ PIRATAI00Z tm ) 5 4 X By

Blank Ft-¥ (mg/plate)
Group
control 05 1 5
TA100 (10°/ml) 108.3+6.0 109.0413.1 108.0£15.7 108.727.6
TA100 (107/ml) 10315 12.343.2 10.3£2.5 12.3+3.2
&Y. MFHDFIETAI0®E R4 % % #2 Ames KR
Bk N0 % (mgplare)
Group control (positive
control) 0.5 ! 5
TA100/without S9 activation 210.7+3.4 503.3+77.2 198.0+8.0 211342 2377452
Blank  2-AF? (positive Ft - (mg/plate)
Group
control control) 05 I 5

TA100/with S9 activation  192.3+6.6  1812.0+149.7 2053498 185.0+15.0 2053498

32



FI10. M FH#H P PIATAIS3S Z tm B 5 M 3R R

Blank K-+ (mg/plate)
Group
control 05 I 3
TA1535 (10°/ml) 148.3+6.1 161.7+10.5 169.0+20.0 171.318.6
TA1535 (107/ml) 17.7+4.7 14.7+4.0 19.043.5 18.0+4.4

11, MFHVPIBETAIS3SE) 18 2 % 8 % #2 Amesit iy

4-NQO" :
Blank QO f4-F(mg/plate)
Group {(positive 05 1 5
control :
control)
TA1535/without 89 activation  22.7+3.1  1011.3+1504 21.7+2.1 21.743.1 24313.1
Blank  2-AF? (positive ft F(mg/plate)
Group
control control) 05 1 5

TA1535/with §9 activation  17.741.2  1812.04149.7 I7.0i4.3 17.73.3 257409
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F12. FEHIPPIETAISEHE K& 3 % 3 2 Amesii g

Blank # R (mg/plate)
Group
control 0.5 1 5
TA98 (10°/ml) 202.0+10.6 201.0+18 4 198.0+7.2 184.7¢1.5
TA98 (107/ml) 18.316.0 20.0+4.4 23.043.5 19.746.5

Data are expressed as the mean+SD (1 = 3).
Significant difference between the blank control and treated groups at p<0.05,

#13. FEHPIATAISE 1 T8 1 % # 2 AmesihEk

G Blank 4'N(_%_O]) ¥ B (mg/plate)
roup control (posttive G 1 :
control)
TA98/without 89 activation 50.00+2.16  460.33%10.14  54.00+3.56 58.0042.94 443140
i lat
Blank 2-AF” (positive + B (mg/platc)
Group

control control)
0.5 1 5

TA98/with S9 activation 383157 3440.04369.4 53.0+0.0 54.0%4.5 59.7+3.9

Data are expressed as the mean+5D (» = 5).

n 4-nitroquinoline-N-oxide, 1ug/plate, as positive control in assay without S9 activation.

* 2-aminofluorene, 5 pg/plate, as positive control in assay with S9 activation,

* Significant difference of colonies more than two folds of blank control and treated groups at p < 0.05.
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&14, 2B #HPIATALOOZ 4o i 5 M 3K 8L

' ¢ late
Group Blank + R (mg/plate)

control 05 1 5
TA100 (10°/ml) 138.3£2.1 1323112 146.0£20.9 127.042.6
TA100 (107/ml) 15.313.5 14.3+2.5 14.7+4.0 15.7£1.5

£I15. ¥ EHIPPIATAIOOE 8 E % & % 32 AmesihEh

4-NQO" :
. Blank QO F R (mg/plate)
roup control (positive 0.5 1 5
control)

TA100/without S9 activation 201.7+14.7  1448.0+802  187.046.5 202.7463 194.345.7

Blank  2-AF? (positive ¥R (mg/plate)

Grou
P control control)

0.5 ] 5

TA100/with S9 activation 196.0+54  2661.3+269.7 1887495 194.749.6 201.7+6.6
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&16. £ FHIVPIATAISISZ ta i 14 K5

Blank + 2 (mg/plate)
Group
contro] 0.5 1 5
TA1535 (10%/ml) 184.7¢11.6 177.3410.2 179.342.5 176.745.9
TA1535 (107/ml) 20.014.6 20.7+5.1 17.343.2 17.745.5

&17. FEHDPIETAISIS G E B E %82 Ames By

4N 1)) T
- Blank Q0 # K (mg/plate)
oup control (positive 0.5 1 5
control)
TAIS3Shwithout 89 ) 108 1011341504 12.0+1.4 10.742.5 12.742.1
activation
2 AFD T
S Blank AtF ¥R (mg/plate)
T
oup control (positive > : :
control) :

TA1535/with §9

o 13.33+2.05 193.33+8.18 10.33+0.47 11.00+2.16 11.67+1.25
activation
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&18. KT H I PIETAISZ ta i F- 1 B

= t
Group Blank A% (mg/plate)
control 0.25 0.5 1
TA98 (10%/ml) 230414 213.7436.7 231.7+12.7 236.3144.5
TA98 (10'7/ml) 233142 21.311.5 23,7168 24.3+6.0

Data are expressed as the meantSD (7 = 3).
Significant difference between the blank control and treated groups at p< (.05,

£19. KFEHDPIATAISE H £ % 4 % 32 AmesitEy

Blank 4-NQQ” A F(mg/plate)
Group control (positive 025 03 1
control) ’ ’
TA98/without 89 activation  50.0+2.2 460.3110.1 47.0+59 523%40 39.7+2.6
Group/ Blank  2-AF” (positive A3 (mg/plate)
replicate control control) 0.25 0.5 1

TA98/with SO activation  58.3+5.7  3440.0+369.4 533137 533426 47.313.7

Data are expressed as the mean=SD (1 = 5).

R 4-nitroquinoline-N-oxide, 1pg/plate, as positive control in assay without S9 activation.
? 2-aminofluorene, 5 pg/plate. as positive control in assay with 9 activation.
* Significant difference of colonies more than two folds of blank control and treated groups at p < 0,05,
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#20. REFHPFIRTAIO0Z tm i 51 2R84

X% (mg/plate
Group Blank w (mg/plate)

control 025 05 1
TA100 (]0'6/mI) 1093145 100.745.8 121.3+13.9 121.0+7.3
TA100 (10‘7/m1) 11.3+1.9 93+2.1 10.343.1 13.0+1.6

F21. KgHPPIETAIOOD 4 £ % 1 % $12 Amesi &

4-N =
. Blank 30 A3 (mg/plate)
roup control (positive 0.25 0.5 1
control)

TA100/without S9 activation 201.7+14.7  1448.0+80.2 183.349.0 1943492 205.319.7

Blank  2-AF (positive X ¥ (mg/plate)
Group

control control) 025 05 1

TA100/with S9 activation 196.0t54 2661342697 196.7+4.2 1893448 109.7+11.7
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%22, KT PTATAISISZ tm B 5 1 105

Blank A3 (mg/plate)
Group
control 0.25 05 1
TA1535 (10°/ml) 95.7413.7 72.3+10.1 90.0+10.6 72.3+10.1
TA1535 (IO'T/ml) 74216 9.33%1.25 6.67+1.70 1043.27
&23. KRHIIPTATAIS3SEI M B % 8 % $ 2 AmesiAi
4-NQO" Y
S Blank QtO A (mg/plate)
Toup control (positive 0.25 0.5 1
control)
TA1535/without 89 activation 12.040.8 1011.3+1504 11.7+2.4 143+1.7 13.0+2.4
Blank  2-AF? (positive X ¥ (mg/plate)
Group
control control) 0.25 0.5 1

TA1535/with §9 activation  13.342.1 193.318.2 137417 140222 13.0+2.2
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&2, FEHVPIATAISZ te 4 £ 1 315

Blank # % (mg/plate)
Group
control 05 1 5
TA98 (10°/ml) 95 7+13.7 85.316.2 88.7+6.6 96.716.1
TA98 (107 /mi) 9.3+1.25 7.0+0.8 9.0+0.8 11.743.3

Dana are expressed as the mean+SD (1 = 3).
Significant differcnce between the blank control and treated groups at p< {105,

K25, FEHDPIATAISE 4 5 ¢ 1 % $02 AmesitEy

Blank 4'NQ_0]) # %(mg/plate)
Group control (positive
control) 0.5 1 5
TA98/without S9 activation 37.33£0.94 376.67+21.70 40334262 39.00+4.90 44349
Group Blank  2-AF” (positive # #(mg/plate)
control control) 053 ] <

TA98/with §9 activation  60.67+3.30 2616.00+63.75 58.00+5.10 60.00£0.82 47.67+4.78

Data are expressed as the mean£SD (n = 5).

" 4-nitroquinoline-N-oxide, 1pg/plate, as positive control in assay without $9 activation.

2 2-aminoftuorcnc, 5 ug/plate, as positive control in assay with S activation.

* Significant differcnce of colonies more than two folds of blank control and treated groups at p < .05,
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#26. FEHDPIATAI002 to 8 & 14 2% 54

Blank % % (mg/plate)
Group
control 05 1 5
TA100 (10°/ml) 205.7£15.6 189.7+10.3 200.7£17.2 198.0423 3
TA100 (107/ml) 153149 21.315.7 24.7+4.5 217121
%27 HEHIDTIATAIO0E L % % 4 % B 2 Amesitsh
_ T} a2
. Blank 4 NQO # # (mg/plate)
roup control (positive 0.5 1 5
control)
TA100/without S9 activation 183.7+6.2  1900.0+190.3 208.7423.3 1963182 186.0+5.0
Blank  2-AF? (positive F &(mg/plate)
Group
control control) 05s 1 5

TA100/with 89 activation ~ 184.0+8.0 2714.74374.5 1947154 200.315.6 207.3+11.0
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F£28. FEHIPIATAISISZ tm i £ 14 202

Blank # % (mg/plate)
Group
control 05 1 5
TA1535 (10/ml) 95.7¢13.7 85.316.2 88.76.6 171.348.6
TA1535 (107/ml) 9.311.25 11.743.3 9.0+0.8 7.010.8
£29. FHHDPIATAISISEIE B % 84 % $ 2 Amesitiy
G Blank ?-NQPU # #(mg/plate)
roup control posthive 0.5 1 5
control)
TA1535/without SO activation 41.0+1.6 1389.3+61.1 353431 333+3.4 21.3+17
Blank  2-AF? (positive 7 #(mg/plate)
Group
control control) 0.5 i 5

TA1535/with 89 activation  30.3+3.8 1143147 373439 223421 200+14
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#30. % B HIPIETAISZ tm i & M X8

- ! t
Group Blank 3% A iE (mg/plate)
control 0.5 ] 5
TA98 (1045/ml) 178.7£11.7 220.0£14.7 246.0+12.1 213.04255
TA98 (10'7fml) 24.7+4.0 29,7451 25.7+6.1 29.716.1
Data arc expressed as the mean+8D (n = 3).

Significant difference between the blank control and treated groups at p<0.05.

&3l REBICH D PIETANSE HE F% i %

% 2 AmesiXBR
1) A Ak
Group/ Blank 4—N(%.0 B A it (mg/plate)
replicate control (positive 0.5 1 5
control)
TA98/without SO activation 37.3+0.9  376.7+21.7 313340 40.0£5.1 39.3+4.8
Group/ Blank  2-AF” (positive % & #L(mg/plate)
replicate control control) 05 ] 5
TAS8/with §9 activation  60.74+3.3  2616.0+63.7
Data arc cxpressed as the mean+SD (1 = 5).

453156 487492 62.7+29

: 4-nitroquinoline-N-oxide, 1ug/plate, as positive control in assay without $9 activation.
= 2-aminofluorene, 5 pg/plate, as positive control in assay with $9 activation.

* Significant difference of colonics more than two folds of blank control and treated groups at p < 0.05,
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&32. B BILH DI TAIONZ tm 4 5 1 5k

Blank 3 % it (mg/plate)
Group
control 05 1 5
TA100 (10%ml) 115+16.8 100.743.1 108.342.1 102.349.1
TA100 (107/ml)  13.343.1 9.342.1 0+].7 9.742.1

£33 B EICH I PIATAIOOS 1 2 4 1 % 82 Ames3A 24

- 1) A Fes
Group/ Blank 4-NQO # f it (mg/plate)
replicate control (positive
control) 0.5 1 5
TA100/without S9 activation 183.7462  1900.0£1903 198.0t8.0 174.3:83 1857460
#E 7§ 4t late
Blank  2-AF? (positive % i #£(mg/plate)

Group

control control)
0.5 ] 5

TA100/with 89 activation 1840480 2714.74374.5 187.0%5.4 179.316.2 192.016.7
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£34. R BICH D PIETAI5352 tm i & 1 28,
Blank 3% 415 (mg/plate)
control 0.5 1 5

TAI535(10°/ml) 148.316.1 161.7+10.5 169.0+20.0 171.318.6
TA]535(10'7/ml) 17.744.7 14.7¢4.0 19.043.5 18.0+4.4

Group

R3S HANCHDPIBATAISISEE 2 8 B3 2 AmesihEy

Blank 4-NQO" % & fe(mg/plate)
Group control (positive 05 I 5
control)
Aot 59 41008 1389334 35000374 35674170 29.6744.50
activation 1.63 61.13
Blank 2-AF? # % 1€ (mg/plate)
Group control (positive
control) 0.5 l 3

TA1535/with §9 30.33%

T 114.33+4.7] 39.00+2.16 36.001+7.26 29.67+3 .86
activation 3.77
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36, HFHPPIETAISZ tm i &P 38 5

; late
Group Blank 3 F (mg/plate)
control 05 1 5
TA98 (10'6/ml) 308+11.8 293.0+14.0 2743195 292158.6
TA98 (10'7/ml) 353435 3556 2944 4 327447
Data are expressed as the mean=SD (n = 3).

Significant difference between the blank control and treated groups at p<0.05.

#37. STFHIDPIETAISE 4 2 % 14 3% $t 2 Amesit i

Bas | FNQO T (mgplatc
Group control {posttive
control) 0.5 ! >
TA9B/without 89 33 3,4 39431760 347837 307474 40.0£54
activation
Blank 2-AF? (positive # F(mg/plate)
Group
control control) 05 ] 5
TA98/with §9

.. 48.718.6 338274276 4 40.7£2.9 497442 470108
actrvation
Data are expressed as the mean+SD (n = 5).

L 4-nitroquinoline-N-oxide, lpg/plate, as positive control in assay without S$9 activation.
2 2-aminofluorene, 5 pg/plate, as positive control in assay with S9 activation.
* Significant difference of colonies morc than two folds of blank control and treated groups at p < 0.035.
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#£38. T HIPPIATAI0Z 4o 15 5 14 250

Blank #-F (mg/plate)
Group
control 05 ] 5
TA100 (10°/ml) 108.3+6.0 109.0+13.1 131.7410.2 134t14
TA100 (107/mI) 10.3%£1.5 1142 11.3+4.0 18.3:4.0

#39. HFHIPPIRATAIOOD 8 5 % ¥ % $2 Amesh 5

Blank 4-NQQ]) H-F (mg/plate)
Group control {positive
control) 0.5 ! S
TA100/without $9 210.7+3 .4 503.34+77.2 197.312.1 [222.0+23.3 | 2063412
activation
Gr Blank 2-AF? (positive A1 (mg/plate)
oup control control) 0.5 1 g
TA100/with 89 192.346.6 1812.0+149.7 199.745.2 | 195.0¢12.8 | 236.0+16.3
activation
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40 . 51 FH P PIRATAIS3S 2 tm 5 51 3%

Blank 5 F (mg/plate)
Group
control 05 1 3
TA1535 (10“5/ml) 2453+16.6 223.7+12.1 2261381 2547492
TA1535 (107/mi) 24+1 19453 25135 17.75.0

FAl ST HPPIRATAISISEE R 8 % 82 Amesit i

Ty
Group Blank t(‘plc\)ls(i)tge M T (mglplate)
control 0.5 i 5
control)
TA1535/without 89 activation 22.7#3.1  1011.3£150.4 243+2.1 23.7+2.4 20743 8
Group Blank  2-AF” (positive 41 (mg/plate)
control control) 0.5 1 5

TA1535/with 89 activation  17.7+1.2 84.0+6.2 15338 187445 163409
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& 42 K% # HepG2 mfo st 2z 39

mg/ml| 0 0.0001 0.001 0.01 0.1 ]
100ul/well | 0.769 0.783 0.761 0.728 0.902 (.53
24-hours (.78 0.85 0.856 0.858 0.901 0.595
Ird 0.788 0.813 0.842 0.834 0.937 0.556
ODS550 nm| 0.704 0.839 0.856 0.863 (.928 0.592
0.684 0.786 0.779 0.799 0.847 0.581
0.779 0.757 0.804 0.791 0.884 0.603
0.873 0.804 0.87 0.791 0.924 0.599
0.806 0.819 0.808 0.824 0.89 0.56
mean 0.7740.05 | 0.81+0.03 | 0.82+0.04 | 0.8120.04 | 0.90+0.03 | 0.58+0.03
T-test 0.174258 | 0070296 | 0.163012 | 6.97E-05 | 5.5E-07
- 104.87¢ | 106.77¢ | 105.53t | 117.14+
Viability% 2.43 747 10.04 759 75.0416.73
T-test 0.148529 | 0.030961 | 0.166532 | 3.09E-05 | 5.12E-08
R BHFH Hep(2 tefoh 2z B %
mg/m] 0 0.0001 0.001 0.0 0.1 1
100ul/well 0.78 0.737 0.723 0.722 0.764 0.801
24-hours 0.759 0.768 0.789 0.849 0.849 0.867
ird 0.819 0.829 0.834 0.862 0.823 0.856
OD550 nm| 0.706 0.772 0.876 0.825 0.875 0.848
0.734 0.847 0.856 0.894 0.834 (0.883
0.772 0.82 0.869 0.815 0.842 0.811
0.81 0.835 0.872 (.825 0.89 0.857
0.828 0.83 0.835 0.886 0.875 0.814
mean 0.78+0.04 | 0.80+0.04 | 0.83:0.05 | 0.83+0.05 | 0.840.04 | 0.84+0.03
T-test 0.185445 | 0.034934 | 0.029844 | 0.005207 | 0.002893
Viability % 103.90+ | 107.53% 107.84+ 109.06+ 108.88+
5.96 9.30 8.47 1.57 8.27
T-test 0.10566 | 0.050249 | 0.028043 | 0.006893 | 0.008873
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& MAERICH HepG2 it E2 B8

mg/m 0 00001 | 0001 | 00l 01 1
100ulwell | 0764 | 0728 | 061 | 0767 | Gl 0275
24-hours | 0733 | 0785 | 0759 | 0817 | 085 | 028
Ird 0743 | 0832 | 088 | 0763 | 083 | ou4s
OD550nm| 0764 | 0819 | 0801 | 0751 | 0846 | 0237
0793 | 0778 | 0733 | 079 | 0889 | 025
0795 | 079 | 0802 | 088 038 0.266
088 | 0814 | 085 | 083 | 0886 | 0299
087 | 0848 | 0773 | 077 | 0856 | 0259
mean__| 0.79+0.05 | 0.820.03 | 0.7720.07 | 0.792002 | 0.8540.03 | 0.2660.03
T-test 0.762798 | 0.53204 | 0.764693 | 0.00599 | S.65E.13
Viability % 10{;"3%3‘1 9176.52971 99.5346.50 1057_;‘69’-' 33074161
T-test 061874 | 0.54561 | 0.851503 | 0.005007 | 237523
& ASEFH HepG2 tafok 2 B %
mg/ml 0 0.0001 0.001 0.0 0.1 ]
100ulwell | 0.838 | 0753 | 075 | 0782 | 0858 | 07k
24-hours | 0764 | 0773 | 0812 | 0803 | 0803 | 0723
Ird 0775 | 0772 | 089 | 0788 | 08 | 075
ODssonm| 0802 | 0749 | 0779 | 0753 | 0805 | 0653
078 | 0783 | 0783 | 071 0795 | 0702
079% | 0753 | 0789 03 0798 | 0.805
0836 | 0804 | 081 | 0782 | 082 | 073
0803 | 0725 | 082 | 0753 | 0706 | o074
mean | 0.80£0.02 | 0.77£0.02 | 0.80:002 | 0.7740.03 | 0.8050.08 | 0.7320.03
Totest 0.022211 | 0.853708 | 0.097895 | 0.779186 | 0.001121
Viability % 96.00£4.15 | 99.8345.27 | 96.9144.63 103;5773’1 92.0045.99
Totest 0022988 | 0.933373 | 0.099502 | 0.7325 | 0.000033
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# 46, T H HepG2 a4 2 &

me/mi 0 00001 | 0001 | 00l 01 1
100ul/well | 0824 | 0807 | 0737 | 089 | 0897 | 0783
24-hours | 0824 | 0782 | 0768 | 0933 | 0947 | 08¢
Ird 0892 | 0889 | 0833 | 098 | 084 | 0784
OD550nm| 079 | 0783 | 074 | 096 | 081 | 07
0792 | 0801 | 0765 | 0995 | 0915 038
0816 | 08 | 0785 | 0926 | 0932 | 073
0792 | 0802 | 0751 | 098 ] 0909 | 0818
0825 | 0771 | 0724 | 0985 | 0941 | 0806
mean | 0.82+0.03 | 0.8120.03 | 0.7720.03 | 09620.04 | 091%0.03 | 0.7850.03
T-test 0487074 | 000484 | 1.94E-06 | 892505 | 0.044856
Viability % 08.49+2.71 | 93.1342.90 “gffi ”61_'5272i 95.66+5.49
T-test 0.164677 | 2.05E-05 | 7.38E-06 | 0.000483 | 0.043138
£ 47. F %% HepG2 et 2 B8
me/mi 0 00001 | 0001 | 00l 01 1
100uliwell | 0602 | 0593 | 0638 | 0514 | 0546 | 040
2dhours | 0592 | 0603 | 056 056 | 0593 | 042
Ird 0569 | 0583 | 0572 | 059 | 0508 | 0459
ODS50nm| 0549 | 0572 | 0620 | 052 | 0547 | 0494
0538 | 0592 | 0575 | 0594 | 0631 | 0das
0597 | 0527 | 0628 | 0609 | 059 046
062 | 0517 | 069 | 0634 | 0601 | 0406
0629 | 0605 | 0591 | 0607 | 058 | 04n
mean__| 0598003 | 0.57£0.03 | 0.60£0.03 | 0.5920.05 | 0.5750.04 | 0.4520.03
T-test 0446172 | 0365823 | 0.905651 | 0.531756 | B14E.00
" 0271
Viability % 9.1158.14( 1996747 20(98.2948.14 | 76 704877
T-tost 0549098 | 0.254146 | 0.904544 | 0.586989 | 2.81E.06
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& AB RKFHNRK-S2ZE miok R 2 3%

mg/ml 0 0.01 0.1 1

0.268 0.264 0.227 0.246

24-hours 0.255 0.266 0.206 0.245

0.266 0.272 0.216 0.244

0OD550 nm 0.269 0.257 (0.225 0.244

0.25 0.265 0.233 0.267

0.27 0.257 0.235 0.251

mean 0.26+0.01 0.26+0.005 0.22£0.009  0.25+0.008

T-test 0.9 3.78E-05 0.022555

Viability (%) 100.344.17 85.09+4.19  95.015.54

T-test 0.88 1.24E-05 0.071
& 49.81F# NRK-52E tafp & R 2 H &

mg/ml 0 0.01 0.1 1

0.268 0.246 0.249 (.222

24-hours 0.255 0.269 0.204 0.223

0.266 0.255 0.213 0.227

OD550 nm 0.269 0.246 0.22 0.216

0.25 0.246 0.202 0.225

0.27 0.272 0.261 0.215

mean 0.263+0.007 0.256+0.010 0.225+0.022 0.22120.004

T-test 0.249103 0.004809 9.84E-07

Viability (%) 97.29+4.94 85.37+6.77 84.2613.73

T-test 0.24346 0.000691 2.7E-06
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% 503 B i ¥ NRK-52E mpp & £ 2 2%

mg/ml 0 0.01 0.1 !

0.268 0.254 0.137 0.109

24-hours 0.255 0.245 0.133 0.106

0.266 0.243 0.14 0.098

OD550 nm 0.269 0.239 0.136 0.099

0.25 0.239 0.14 0.103

0.27 0.252 0.14] 0.096

mean 0.2610.007 0.25+0.006 0.1+0.003 0.110.004

T-test 0.0021 LO4E-11 2.1E-12
Viability

(%) 93.33+2.54 52417 38.7812.4

T-test 0.0001 3.31E-14 7.36E-14

£S5l ¥ EH NRK-S2E w4 B2 3%

mg/m] 0 0.01 0.1 1
0.274 0.245 0.261 0.276
24-hours 0.26 0.248 0.242 0.239
(.246 0.24 0.249 0.24
ODS550 nm 0.246 0.24 0.238 0.237
0.245 0.24 0.242 0.257
(.263 0.253 0.235 0.24
mean (.2610.01 0.24+0.005 0.2420.008 0.2540.01
T-test 0.06 0.1 0.37
Viability 95.68+2.94 95.7443.84 97.144.76

T-test 0.008 0.03 0.2
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# 52. MiF# NRK-S2F tafo 4 £ 2 2%

mg/ml| 0 0.01 0.1 1
0.274 0.248 0.251 0.236
24-hours 0.26 0.259 0.257 0.235
0.246 0.259 0.255 0.234
OD550 nm 0.246 0.26 0.254 0.254
0.245 0.24 0.258 0.258
0.263 0.243 0.264 0.264
mean 0.2610.01 0.25+0.008 0.26+0.004 0.25+0.01
T-test 0.5 0.88 0.26
Viability
(%) 98.5815.78 100.544.5 96.716.89
T-test 0.59 0.80 0.31
F 53. # % ¥ NRK-52E fmpb 4 RZ B
mg/m] 0 0.01 0.1 l
0.274 0.25 0.264 0.217
24-hours 0.26 0.237 0.238 0.203
0.246 0.239 0.245 0.197
0OD550 nm 0.246 0.228 0.233 0.198
0.245 0.221 0.246 0.219
0.263 0.239 0.249 0.205
mean 0.26+0.01 (0.236+0.001 0.25+0.009 0.2£0.008
T-test 0.01 0.16 1.27E-05
0 0.01 0.1 ]
Viability
(%) 92.2142.33 96.21+3.04 80.8613.93
T-test 2.13E-05 0.019 7.17E-07
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& 54 KEH MDCK min 4 £ 2 2%

mg/ml 0 0.01 0.1
0.224 0.272 0.285 0321
24-hours 0.229 0.277 0.28 0.336
0.231 0.261 0277 0328
ODS50am 0239 0.264 0.283 0.329
0213 0.252 0.266 0.287
0.229 0268 0.286 0329
mean 0.22810.009  0266:0.008  0280:0007  0.322¢0.017
T-test 2E-05 6E-07 4E-07
zf/'sb"”y 116.86+438  122.934335  141.3514.38

T-test 3E-06 1E-08 S5E-10

& 55 51F# MDCK a4t k2 3w

mg/m| 0 0.0 0.1
0.224 0.261 0.26 0.248
24-hours 0.229 0.26 0.249 0.248
0.231 0.26 0.245 0.241
OD550 nm 0.239 0.271 0.239 0.229
0.213 0.25 0.237 0.209
0.229 0.253 0.247 0.239
mean 0.22810.009  0.259240.007  0.2462+0.008 0.236+0.015
T-test 4E-05 0.0033 0.271
Viability 113.9742.56 108.3345.36 103.6+5.73

T-test 1E-Q07 0.0034 0.154
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E4 MDCK mjo 4 k2 %%

%56 %Ei
0

mg/ml 0.01 0.1
0.224 0.24 0.252 0.087
24-hours 0.229 0.236 0.257 0.103
0231 0.237 0.274 0.103
OD550 nm 0.239 0.245 0.255 0.104
0.213 0.222 0.254 0.177
0.229 0.23 0.259 0.137
mean 0.228+0.009 0.235+0.008 0.259+0.008 0.11840.033
T-test 0.15 7E-05 1E-05
Viability 103.34£2.24 113.744.65 52.47416.59
T-test 0.004 3E-05 4E-05
£ 57 FEHMDCK tafo 4 2B %
mg/m! 0 (.01 0.1 ]
0.169 022 0.206 0.239
24-hours 0.173 0.219 0.202 0.259
0.165 0218 0.21 0.237
0OD550 nm 0.216 0.224 0.224 0.249
0.189 0.217 0.213 0.242
0.189 0.227 0.219 0.269
mean 0.184+0.019 0.221£0.003 0.21210.008 0.24910.01
T-test 0.0008 0.0064 3E-05
Viability 121.25+10.74 116.37+8.05 136.74£12.69
T-test 0.0007 0.0006 3JE-05
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# 58. MF¥H MDCK tafp 4 2 %%

mg/ml 0 0.01 0.1
0.160 0.248 0.255 0357
24-hours 0.173 0.236 0.243 0.416
0.165 0.233 0.248 0.384
OD550 nm 0.216 0.24 0.256 0.368
0.189 0.226 0.242 0.395
0.189 0.238 0.246 0.449
mean 0.184+0019  0237¢0.007  0.24810.006  0.39540.034
T-test 7E-05 1E-05 1E-07
(‘(f/‘o‘";b'“ty 130.16£13.63  136.4£13.02  216.9426.43
T-test 0.0003 4E-05 8E-07
#£59. FEHMDCK tapp 4 £z 3 ¥
mg/ml 0 0.01 0.1
0.169 0214 0.201 0226
24-hours 0.173 0211 0.204 0.217
0.165 0.205 0214 0.234
0D550 nm 0.216 0.215 0.217 0.224
0.189 0.206 0.206 0.22
0.189 0.221 0.219 0.254
mean 0.18420.019  0212£0.006  021%0.007 022940013
T-test 0.005 0.009 0.0007
Viability 11641036 11534987  125.91413.93
T-test 0.003 0.003 0.001
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Fig 7. normal (200X}

Fig 9. K% VS HepG2 ( 100X)

Fig 11, 276 VS HepG2( 100X)
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Fig 8. normal (400X)
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