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ALFEF Y AR BN (Kﬁ—l NE A < F %;—g‘\%@?ﬁ\%; ) 2
)BT R LDsg A5 2 v JREFE 28 2 2T A o TRREFHIM LR
(Salmonella typhimurium) TA98 ~ T100 * TAIS35 Fth ¥+ R ¥R EF R 122
Ames 5 % i 7% HepG2 » MDCK ~ NRK-52F = ff im ¥ tk chim " & |4 325
(MTT test) °
AFTUUCIRERZ M REHRE 28 A L EMS PRRFEY Y R EH L
B AFE- A M 70 MTT test~ @ * £ 48 X 852 (Ames test ) * Salomonella
typhimurum TA98 ~ TA102 ~ TA1535 > 12 & # 3 % %% NQNO (# Z 4 SO /&
L) BRERRSH BalP (T4 SO R &4 ) KPP FEHRAZFRE
SEHTOBER) oA FA Y BRAEFLG Y AR 20
B2l R R LDs &4 R E A 6 5 10.62g/kg ~ 11.95g/kg % 9.76g/kg » &
2 o] BT PR LDso & £ 395 3 10.0g/kg » Bom o = %2 v IR LDs &
PaApgd i St ABER - Ay T RE T RS R F - S
BFL28 BT ALG RS 2 HMEEFREN > T N EEH A |
ETEALF LA IR o9 RBREEHET I RENZILEFERF LIRS
589 TE% {54 TA98 ~ TAL00 %2 1535 2. ¥ 4R R % B P B H 4 > &
FHF LT AF G F R RT T A REH 2 KEERSRD P A
MR Ames F%& T 7 £ 3 R%¥ £ 2 (non genetic mutation in bacteria ) o =
TR FAkEF ARBEAR (Imgml) $ HepG2 i = fm? 4 14>
HHRITERFEAR (Img/ml) ¥ MDCK i w4 42> F 3 ~ X F ~ 5+ o
Rk ER (Img/ml) $ NRK-52E i & ‘w2 4 |+ o

Rz @ ¥ X N FF M T F
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Studies on Hepatotoxicity and Kidney
Toxicity of Chinese Herbal Medicines

Wen-Huang Peng
China Medical University

ABSTRACT

The aims of this study were to investigate the oral 50% lethal toxicity and
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,
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 B[a]P
mutagens to induce mutation in TA98 ~ TA102 ~ TA1535 cell lines (Ames test).

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 (>10g/kg), except Aconiti radix which the oral 50% lethal dose was 10.62
g/kg ~ 11.95 g/kg and 9.76g/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 (1mg/ml) could induce cell toxicity in HepG2, Artemisiae Herba (1
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mg/ml) could induce cell toxicity in MDCK, Rhei Rhizoma, Artemisiae Herba,
Inulae Flos, Belamcandae Rhizoma (1mg/ml) could induce cell toxicity in
NRK-52E.

Keywords: Chinese Medicine, hepatotoxicity, kidney toxicity
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2R Y BT A MBI F LAY B AR 2 G, 5o
P B ABIRY ¢ X R G ERTRML Y A2 a
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FIPR* A=~ AT OFEO F R RS T EA 4 22 o

WE K Y FE R S T RBE 2§ L
AR T R AY F AR L ﬂpi’i&%ﬁmﬂ4r“$
( Chinese herbs nephropathy, CHN) >19 314e & v 3 2 F &5l
Fest e 020002 67 9p > FRESFEZSHEEEL (FDA)» { #4
Bitr g feH B g RS E G B EREARE S S 5
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7 LR )mo upp St a2 RF B
Bew =X A B RiEE AR RIZGEE AR ED AT B H 5
2 F B o
(- )LDso & 125 M 32%
= %i«’?&#ﬁxm TRHE (FRed) *BHILI0E
Pl B A TR E SRR A R 2 de 1w A
2 BT RS BEH2Z LDy #ME > L HE K HF
B bs B & F HE -
(=)28 X fafta i8%
ABEPHENIREFTE & 2 10 T2 B PIRER
Py Fiad £ RAF %“’?ké? 28 % %éi’%vp“i'“ﬁéiwa;%h_% MR
WP T BEZFZPRN RBP4 AR
% f]ﬂ\n’??*ﬁﬁ Iiﬁ 5 AF %")?3 PR E o
DIV RN AR BEIAHE S K EHAF 28X 3]
By s #‘Tﬁ#ﬁ*_\l_"’ R RIF s FERend b5 P BUN -~ Cr»
albumin ~ MDA ~ serum creactinine (Scr) ~ SOD ~ GOT (AST) ~ GPT
(ALT) » TG ~ Cholesterol o & B~3FF- e S sz 3 4 & 23§ 4 47 o
H ¢ GOT (AST)%2 GPT (ALT)# Pl /r 2 E_ik J5 Reitman &
Frankel (1957)°Y2 ®* m ek - 8 (FCC, 1986a,b) ik i =

pE

()% T afpnny apy

BRI ) ] B R B R 15
g Bk ip] > Bofs £ BB R o BT T e > 2 r 10

Qe AR S P & 95%FE (111) FR > - H aypLd
§ o % Jﬁib-ﬁ-%"‘m"emk#ﬁiﬁsz > Flt #AFE e G HE %
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() Heyy A 17
F* SPSS T roii 2R A MEFHE FF ¥R it
(One-Way ANOVA ) » & 12 Scheffe s multiple range test * #& T_7%
FRARJZRE A £ B ek » ©P<0.05 PFRIZLE § B3R & o
S PEC Y EERRTAR muEREy
QEEEEL Il
[ o
Salmonella typhimurium TA98 ~ TA100 % TI1535 = f& Ftk

Fpp p ApEFEF~ 7 97 (Institute for Fermentation, Osaka 17-85
Juso-honmachi 2-chome, Yodogawa-ku, Osaka 532, Japan ) °

2.3 % Apetl
(1)7% 48§ % 32 % A& (Nutrient broth, NB) : ‘m {2 % 4835 & A& -
#-P~ 8g Difico® bacto nutrient broth (BD, USA)% 5 NaCl
e 1000ml> 2 121°C~15 2 45> B R B BR= ﬁ » 2z x 4°C
HF o
(2) 7148 > ¥ % 32 % A (Nutrient agar plate, NA ) : ‘w72 F 4833
-
#-B~ 15g Difico® Agar (BD, USA)i% ** 1000ml NB ¥ %
RO I2IC 1S 2480 BERBRAF -LEAFZXT EFR
#x (20ml/plate) > F BT A F s HE > T r 37C%5¢ »
T 4CHEF e
(3)50X Volgel-Bonner Salts & 7% @ felimpF Mg & F K
* o
670ml i % ok Se T 45°C 0 R B 4~ 10g
MgS0,.7H,0 ~ 100g Citric acid, monohydrate, 500g K,HPO,
% 175g NaHNH /PO4.4H,0 > =& % 1000ml - 2 121°C ~ 15
A AR /g_r'g}%/é‘ﬁ‘?] s w RS 4TCIRF o
A FHBE g £ F K %A (Minimal glucose agar plate,
MA): ﬂ%ﬂ e
P~ 15g Agar v » 930ml i %% -k » 12 121°C ~ 15 » 45
ERER BRI
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4e » 20ml & ) 50x VB salt 2 50ml & 7 40% 3 3§ 42
&3 FRREE DL 50C > 4o » 3.15 ml & F Ampicillin
F ~ 10cm 2 %= (20ml/plate) > B T A F S FE »
37C¥5z » 2> 4Ciz o
(5) #1358 "5 32 & AL (Soft agar or Top agar ): &R g B (43 %k & * -
20.75% Agar 22 0.5% NaCl & £353 > & % » 2ml
;ég o 121 C~15 28 5% BB fi,@%ﬁ v 2 r 4°Ci%TF o
@ A S B R TRIE R R S0 -
3.3 2
mEE R RREHHeROF L SRR wEAF S
E R > 1T 5 Amestest PR B B B R o
i X T R R HTFERYERL 0501 2
S5mg/plate » = F & ¥ kR 5 02505 2 Img/plate » 125 /% F
e BlplRE R -4 1Tk & (stock solution ) °
PR 3TCRTE A MR % 18 FFis2 Fik > 11 & F PBS
e 4 10 R HE S 10°%ml 2 107/m1 :
B~ 100ul ZF 44 > 4e > i 100ul > ¥ NA plate + > 7 =
R HISS > KB ER S 051 Smg/plate 2 PR e o
BhFE32ZNAB R B W 3TCREIB R 0 1%
SRR N SH RS
AVFRRE IV RE R 2 W
(H @ # =% %% Ames, 1971 2 Ames et al., 1975 » #- Aroclor
1254 72> 3 58 4 @ fe = 200mg/ml 2k & - 2 500mg/kg
TR R E K 200g 2 < & (Rattus norvegicus,
Spraque-Dawley strain ) » 3% % "F%% i* i % (microsomal
enzymes )’ 5 % SRS E FBITH O FRE 1 4 3 BHML
% 2. 0.15M KCl1 »

(2) -l BT AT e 18 5 4t 4°C 12 9000xg A 10 4 480 Bt
R S9 e Sl ﬁ‘k AR 0 Fev ’}T"’z ZE s NAE
F kAR = 40mg/ml k& 0 5 -80TH * o

Q)@ e SO R &R RIBEHRF & F L SR

g
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& 7 100ul S9 " F%EpE% % 4 1% ~ 4umole -nicotinamide
adenine dinucleotide phosphate (sodium salt) ~ Sumole
glucose-6-phosphate (mono sodium salt) ~ 8umole MgCI2 ~ 33
umole KCl 2 100umole sodium phosphate buffer (pH 7.4) -

5’%%31 H J’é(%)(”)

()P B A 20 7 4 SFoie (A T R AL sk F ko 1
¥ PR e 5 lug/plate 4-nitroquinoline- N-oxide (4-NQO)
(Sigma-Aldrich Co., USA) ; & S9 /& i* Sz 5 (4448 2 3
Sug/plate 2-AA(Sigma-Aldrich Co., USA) -

Q)& H & £ 0.05~0.00-05~1% Smg/plate ¥ 5> ¥R
PRy RS S

(3) B~ 100ul 2. #F 4 # &3 £k & 4c » 0.2ml 2. 0.5mM histidine
(Merck, kGaA, Germany) ¥ 0.5mM biotin (Sigma-Aldrich
Co., USA)R &% 2 100l ik » 4e 7505 M iE % @_iﬂz ,
¥ 40 100ul SO R &% » £ B ~ 45°C 2 2ml 0.75%3x 1438 5
n oz z 0.5% NaCl - ;2 & & 5 » MA ¥ e FRRAFLE
EN3TCEEHY BRAE 48 ) -

D EBnAc 2 v RREFAEE AT 3BL Rk

6. o2t A 4
%3t & 37 3088 Microsoft Excel i£ {7 pair Student’s #-test »
& H g2 24772 (One-way ANOVA ) 2. Duncan’s test 4 37
BiIFEF I RATEER2E 2 BEFEL R KR L p<0.05-

(=) im¥e F P iEsk (MTT test) @
L4t = %

(DS 2T 4 F ~F 5 R T 0 2wk
B2 K E B o

(2) 35 & * HepG2 ~ MDCK ~ NRK-52E Rphp & &1 ¥
PRFPLAAPTREGEAL P o

() it

a.6 8" FRiE R FE XL I F L F 2R
f=

262



PEEEER F2600 51

b. ¢ BE' 7 3 8 & & swPe $A 1196 well cell cluster (100ul/well
e k)

d.MTT solution (2mg/ml in PBS)

e. DMSO

f. ELISA Reader

(4) %

a. % — ot loading m"2 k4 3 96 well plate » k& 5 5x10°
cells/ml » = — & well loading 100ul -

b.sample Ff} :
(a) Stock solution & & 3 50mg/ml(10% in DMSO)
(b) £ 12 blank DMEM 25 & ### stock solution » k& %

2mg/ml

()£ 2H 10 342 0.2mg/ml 2 0.02mg/ml

c. Loading sample :
(a) Control group : blank DMEM - 100ul/well o
(b) Treatment group : loading % k& & 100ul/well - final

concentration 5 1 ~0.1lmg/ml o
d.** 37°C 5% CO, incubator ¥ 33 % 24 -] F¥{s » 4+ F
& > 12 PBS e =t o 4v » MTT solution 50ul/well (2mg/ml
inPBS) > % 3 | FF o
e.3 /] PE{S o 4 ¥ % o loading DMSO 50ul/well » % ¢ 35
3 t¢ » » ELISA Reader 550nm 2|3 OD & o
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5 8%

LI 5 RS N S T A S >
%?‘*ifﬁ;éfw%iiﬂ:f%#ﬂafﬁm ek 1 oA e uFL

o

b %
(C)2 Fofid BA R AT ST SHY F
28Tt P a2 RAKFE 2 ELE LR
TR SN AN S INE TS U %#rm» 10g/kg ¥4
7l @ RO (F ) 2T IR 50%E (A (A
£ 4w 5 10.62g/kg ~ 11.95g/kg 2 9.76g/kg -

CH)Z 7oA A R AT G &Y B2 v JR23 A A&SF
ANEEF - B HE TR E R B X LE-
FHLWWABITALGF R - 2 MERFE B ) A%
‘%i‘ —ﬂfﬁf}]ﬂ—rjﬂ;\ﬂ}’ﬁj'ull‘iitrﬂ'_o
S NI PH D VP EBEFRATRIM weTR Ay

()~ 17 & M e 2w E TR RE IR M
( dose-response relationship ) °

2 v PR S50%E M F 12

R S TR S (S9) AT § 2 By

HE s wETRR R 3N AFAHB L2 B AL
R TR R R E LA T R RS
FES FUNTIEA Y A

2304 48% 0 S $i0 P F TAIS FjHk v % %2 Ames
R G E G RERE - HwEAA TR FR (gene mutation in
bacteria) &% LA F & ©

%05+ 4 6 5% w5 P TAL00 FHR v 42 % %2 Ames
WA E G REREN - HwEAA TR ®REE (gene mutation in
bacteria) 2% 2 A F B o

2074 8% 3 $Hi0 P F TAIS3S Hthw 2 % %2 Ames
WoRT 2 LG REEM HwEA FIR %PEE (gene mutation in
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bacteria) 2% 2 1A F B o

2094 10 5% L T $50 P F TAIS Fjhw 2 % %2 Ames
RHT A E G RER HwEA TR %R (gene mutation in
bacteria) &% L KEFE B o

211~ 4 12 8% TP K TAI00 Fkv % %2
Ames FH T F B RFERME - HwpE A TR R (gene
mutation in bacteria) %% 2 &M F B o

213~ % 14%3% > LT HIHP ﬁTA1535 ?ﬁ%%‘?”ﬁﬁ%’
Ames #FH T2 L3RR HwEAA TR LRE (gene
mutation in bacteria) 2% 2 IS F & o

#1542 16 8%~ 3 0 P 7 TAS Fik v 1 R ¥ 2 Ames
WA E G RER HwEA TR %REE (gene mutation in
bacteria) &% ZIEEF & ©

217~ 4 18 %% - 2§ #HI P A TAI00 Ftew 4 R %2
Ames #F T2 L3RR HwEAA TR LRE (gene
mutation in bacteria) 2% 2 A F o

% 19~ 4% 20%% » xF I M ]}‘]TA1535 p{:ﬁ%‘?"fi R 2
Ames FFH I EF RF R o F A TR FRF (gene
mutation in bacteria) 2% 2 &K B o

#2124 228 % 7 & #H P F TA FA v 4 R % 2 Ames
WET 2B REFRENE S HwEAAFIR ¥R (gene mutation in
bacteria) %% KM F R o

%23~ % 24 2% > 7 R HEHSIPF TAI0 FHrr4HR R ¥
Ames #FH T 7 LG REE M HwoFA FR L RFE (gene
mutation in bacteria) &% 2 &K B o

% 25~ 4 26%% > i 3 SR ﬁTA1535 ?ﬁ%%‘?"?ﬁ?%*
Ames #% T 7 & 3 3 %ﬂf“"?f w ] A F] R FRE (gene
mutation in bacteria) 2% % 2 A F J o

227~%28%% g RT-H P FTA Ar R R ¥ 2
Ames #FEH T 3 L3 RE R M HoFRA TR LR (gene

7—:
X

mutation in bacteria) 2% 3 M F R o
p

%29 % 30 %% R EHY P TAIO0 Fikw R % %2
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Ames #F T2 LG RER HwEAA TR LRE (gene
mutation in bacteria) &% 5 &K B o

231~ 4 32 % > RV E TAIS3S Fihr R 2 %
2. Ames FH&RTF LG RFEM > HwFA TR PRF (gene
mutation in bacteria) 2% 2 A F o

332 34 % 0 5T $95 M 5 TA98 Fjtkw 42 % % 2 Ames
WHRT 2 LG REEM S HeEA FIR %PEE (gene mutation in
bacteria) &% 2 1AM F & o

3035 4 36 B % 0 T HI0 P E TAIO0 EjHhw R % B2
Ames FH& T B REEM - e E A FR FRF (gene
mutation in bacteria) 2% 2 A F & o

3037~ 4 38 % 5 BT H) P E TAIS3S Ekv R ¥
Ames #F T 2 LG RER HwEAA TR LRE (gene
mutation in bacteria) 2% 2 &K B ©

(=) imre & H3E% (MTT test)

% 39 %% 2§53 KR (Img/ml) ¥ HepG2 ‘w2 4k 7
25%1im e & 2 o

40 %% 154 F BB kA (1mg/ml) ¥ HepG2 ‘m? % £
7 e o

# 41 %% R 58 kAR (1mg/ml) ¥ HepG2 ‘¥ k3
67%mie F 4 o

2 42%% X 53 kA (Img/ml) ¥ HepG2 ‘m e x4 £
3 miE A o

43 %% 1+ BB kA (1mg/ml) ¥ HepG2 ‘m? % £
7 e o

# 44 $% 5553 kR (Img/ml) ¥ HepG2 'z tx 3
24% chim e & 44 o

% 45 2% 1 5 F 4 0.1lmg/ml ER T Xig s 15%imre 4
t o & lmg/ml 5k R ¥ L O.D. value F 2 > 1 % 5% 5 7
R NETR G ’E’Er%ﬂ‘ b oeid -% :I-;)%éﬁ—;:( o

46 F % L BT A% B3 3 EA (Img/ml) i = 20%

S
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chime & 4 o

Img/ml ¥ A I|&F M nimie 3 14

47 %% R R A0,
5 & T4k F & (Dose dependent

( Table 6; Fig. 6)
response ) °
48 B5% 1 X F ARE%EF BEAR (Img/ml) 7 i3 = wmie
%\' 49 %’-% . T‘;‘ i‘“‘%%ﬁxr% %/}Efg (lmg/ml) 13 =~ fm g
50 %% ¢ F 5 aR%ERFFEA (Img/ml) i+ 20%
51 %% % F ai#% 53 % kA (1Img/ml) 7 & = MDCK
% 52 %% 16+ A% % 8 kA (1lmg/ml)7 i3 = MDCK

% 53 %% 1R & Ilmg/ml ¥ MDCK i = 48%:im %% &

54 %% X7 A%E# kA (Imgml)7 i £ MDCK

% 55%% '3 AE% B3 3 kA (1mg/ml) 7 i = MDCK
WFE_%.II'} °

% 56 %% '3 AE% B8 3 kA (1mg/ml) 7 i = MDCK
gj”ﬁ':%.:]"} °
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B .2

CE S MRS S: r/‘?*”‘é‘ﬁ‘ PP EREF N S EEH

vRoE s B v PR LDsg &S A E A B 5 10.62g/kg ~ 11.95g/kg %

9. 76g/ HepzEitz | Blv JR LDsy & I“ﬂ‘ &£ 32+ 3 10.0g/kg > B
ﬁéﬂﬁ7 r PRLDso Fedt WeR R

-l ,\,fézezﬁuﬁﬁr»#%@r,gg.]g_pp;‘waka,y 2,5 =% u\gfg, = ,@g—

L2 XS TALF R ZHMERFRL > ol N AEH
WBTW%EFJMMiMoﬁg%4; SR s 4
JRe R R 8 Ew —if'#r*q\'é}i*x-ﬁ'—@’ﬁ BT A 0 B
whﬂwﬁ“ F A e %ﬂw%ﬁ%%# T
¥

A

3; #
7
N

Qrs —=
B F_k
HB

A=
v

3% 4 %% 'HFH P R TAIS FRY 4R R %2 Ames
L3 R¥EE P Hw E—] ## F]1 % % Pl3#( gene mutation in bacteria )
SHEEE B FEA S5 A 68 % I HI P F TAL00 Fikw 4
RE2Z Ames #FHIT 3 L5 REE M HloFA TR FRE (gene
mutation in bacteria) %% S5 F R SFEE2 T~ % 8% % » '+ ¥
P B TAIS35 F#k ™ 1 % %2 Ames 2% 54 £ 4 REB M HwpEi
F] R %3 (gene mutation in bacteria) %% 2 A F B - K& 4 9 £
10 3% 2 T $3)F 5 TAOS k™ 1 % %2 Ames % 3 & F K&
£ 1 e 7 2 F1 R % RI5# (gene mutation in bacteria) % & AL F & o
FEE I 2 128% 0 LT 90 F TAI00 Fjtkw 4 % %2 Ames 3#
T2 LG RERM > HieFAFIR ELPREE (gene mutation in bacteria )
BESEBE R FLE4 135 4 14 8% > LT )P F TAISIS FHk
YRR ¥ Ames F&R T LG KRR e F A FIR #RE (gene
mutation in bacteria) 2% A F B FE L 15 & 16 5% » ~ F %
P B TA9S Fthw 2 2 2 Ames FB D3 2 F REB M HiwEh
F]% % p|:# (gene mutation in bacteria) %% 2 A F B o &4 17~
% 18 %% » =~ j #iV P F TAIOO FHR w4 R %2 Ames ;2% T 3 £ 3
REE M HioF A FIR %R (gene mutation in bacteria) % & 52
Fle 584 19 £ 20 %% » % § #1195 TAIS35 Bjthw 2 % %2
Ames #FEH T 7 L5 RER M iR A FIR R (gene mutation in
bacteria) &% ZIAMF o 5FE 4 21~ % 22 %% > F § #iV P 5 TA98
ARTRRE2Z Ames #FH%H T2 25 REJ M HwFAh TR LR

3o
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(gene mutation in bacteria) %% A F B o 56 % 23~ 224 %% >
RSP E TAIOO FHA™ 4 R %2 Ames :F&% T 3 53 RER L
mpﬂﬁgr]f\fié/? 3# (gene mutation in bacteria) %% 2 A F R & 4
25~ % 26 %% > 7 3 P R TALS3S At w4 R %2 Ames ;#5% ¥ 7
L REREME 45,«% w7 7 F] R % R3¢ (gene mutation in bacteria ) % % 3
MR e 5584 27~ £ 28 2% > R HY P A TAIS FHikw i %
%2 Ames #FEH T 3 &7 RE R HiwEA A FIR % P5E (gene mutation
inbacteria) % 25 F B 5FE A 202308 % » RhT-HIP R
TA100 ﬁf%‘?"?ﬁﬁ%" Ames F& T F £ RER M é’%?mﬁfl_\'ﬂ?é%
Bz (gene mutation in bacteria) %% 2 F B o 558 4 31~ £ 324
5o R OHY P TALS3S Fhw 4 R %2 Ames #% 4 L F R
B 1 e F 28 FI R % R3# (gene mutation in bacteria ) % % Z A F o
BE A 33 4 34 % o SET P TAYS FHk TR R # 2 Ames 3
BRI FEG REEN Hiw A TR %P4 (gene mutation in bacteria) &
FEREMF R -FEERISEA3368% HFHSHP ]?]TAIOO pﬂ#\‘?ﬁ
RE2Z Ames #FH%HR T2 L5 REEM > HwFA TR LR (gene
mutation in bacteria) &% 2 M FE B o 55 £ 37~ £ 38 %% » T ¥
Y TALS3S Filkw R R %2 Ames #% 77 £ REEME - Hiwp
A ¥R %P2 (gene mutation in bacteria) 2% M F B o
W RERGENT I R EH L KE PR R NSO EY 25
TA98 ~ TA100 2 1535 2 ' % 42 % % FHcsom P BEH 4r » BT 55
ER AT F R CRRT M AREH 2 RF BRI R AR
RE2Z Ames FH T 3 L7 REB P HoRAFIRRRFEF: S KL

5 J& (non genetic mutation in bacteria ) °

t%fx e

<% 5B kAR (lmg/ml) # HepG2 w2tk 25%cnim™e 3 | o bt
F5F kAR (Img/ml) ¥ HepG2 ‘w7 £ 3 wmied |+ o LR 5 B
) B (Img/ml)¥ HepG2 w3 67% w3 1+ o L § 53 kA
(1mg/ml) % HepG2 ‘m*z k% & % 'm?z & |4 o 54+ B k& (1mg/ml)
¥ HepG2 wm*e th % & 5 fmfe & |2 o ?{ﬁxrs kR (lmg/ml) ¥ HepG2
fn e HR G 24%.’r’r1,?=m’?éu% Moo X F A O.Img/ml ERT 3R 15%mE
3 I”ﬂ‘ v e A Img/ml B AR F L OD. value } 2 > # i 3 iEF AR R
AL HET R E RS A P 2 FEATRHT AE%E R B kA (1mg/ml
(HE = 20% w3 M o B T4 0.lmg/ml ¥ L34 F M aime
4 4 (Table 44; Fig. 6 ) * 3 #| € 48 8 5 J& (Dose dependent response ) e

-
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kR (1mg/ml) A d e FF

@B Féj’%.,}'}onﬁ-; AR R
B
32 20%him e o

Epéﬁ'é%ﬁ»rs % kAR (Img/ml) X

SR ARRER B EA (lmg/ml) % i3 & MDCK ehim®e & f# o 5t

T BB BER (Img/ml) 73+ MDCK imie 3 14 o % fh v &

Img/ml ¥ MDCK i = 48%hm®s 3 4+ o L' § A% 53 3 kR

(Img/ml) % i & MDCK ‘% & 4 o *f+ hi#% B % % kA& (1mg/ml)
4

7% MDCK m® 3 4 o 5 hskd d kA (Ilmgml) # &
MDCK me 4 f# o
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w813 3k
HRETOBED ST 82 3’\‘
¢ 2 g L2 2k Hr R LD5()
10.14g/kg » B &2 4} 2_ |
T =3
£

A E R E
=) P FR LD50
- fEE 42 T PR LDs

f'}
MM

| T PRGBS E X BE- i

,k;ﬂjr;,7 T \ﬁg’gﬁ

J,w 10.62g/kg ~ 13.42g/kg %
FRERFR O Ha L NEEH
AR AR ET ek 3 A A
AT @G H S A
M

P B 9+ 2 10.0g/kg > &8
M o gL \7f§£#-vH> 1L — Ap
-
-

Kfi

FHWAEE AL )R
JiI‘,??IJ—Q-'L‘ T;\ﬂ‘ﬂ f{"' :r’}_%_ }’} o
AR R R EY 2 HF B
R R Jaﬁi.bﬁ%‘* E XEREE-
FEF IR RS FLES I VSRR
W R R RN A A HEH L KE PR R A
TA98 ~ TA100 % 1535 + 4R R
}—’g\"‘% \‘i
R
X F ~ER
Fg:’%_,lv ,
L

el

% < SO TEH* {5
AT AR R ARISE P R A BT R
o CRRT T AR EH L KE BRI AT
% %2 Ames 3#% T 7 £ 3 R % 2 14 (non genetic mutation in bacteria )
o TRk E S BB kAR (Img/ml) $ HepG2 i = 'w

=it B kAR (Img/ml) ¥ MDCK i = W% 3 14> 5 F -
g+ *’Ué Ch % kA (1mg/ml) ¥ NRK-52F ¢ & 'm@e & |4 o

/. P~ sh—,
s 3":7?%94 y 1 j\gighumgff SR =

2+ 24
F:u

o

ATV ERTERREL S FELR ¢ *L% %% CCMP95-TP-005
) = e
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21 ZFAED 87 FHEPP 2 3K
4t v ORE B-5 (%) e 3 EBF (%) | pREEF (%)
2 g 5 14.6 13.4 15.1
FL g 8.5 9.4 10.3
L3 3.69 4.92 5.31
AR 40.22 39.27 41.35
F w 29.41 27.28 30.63
R 9.22 10.37 11.22
R 23.06 21.13 24.54
b+ 7.61 7.12 8.73
% 2-1 Z R B BHIBRF2 v JR50%E S 1 (LDs)
P LDs, (g/kg, p-o.)
"R L Re f R
2 g 5 10.62 11.42 10.14
ERE >10 >10 >10
B2 >10 >10 >10
B >10 >10 >10
SR >10 >10 >10
iR >10 >10 >10
ER /R >10 >10 >10
B+ >10 >10 >10
%22 7 R2ER EB42 v IR 50%% 1 F 1 (LDs)
# 2 (g/kg) Tt r(L) | 7= i) 7= F (%)
15 10 9 90
12.5 10 7 70
11.25 10 6 60
10 10 4 40

LDs;=10.62g/kg
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%23 ¢ RE2ZMEPEBI2 v IR50%EMEF 1 (LDs))
ME(ky) | RAbFE(E) | 7 BrE(l) | 2 3%
15 10 8 80
12.5 10 6 60
11.25 10 4 40
10 10 3 30

LDse=11.95g/kg

% 2-4 P REER FBF2 v IR 50%E S 1 (LDso)

&£ (g/kg) Tt (L) | »- F5a(d) 7= (%)
15 10 9 90
12.5 10 8 80
11.25 10 6 60
10 10 5 50
LD50:976g/kg
%3 I P TAS 2 3 1%
TA98 (10°°/ml
Group/ Blank — ( ml)
. -+ (mg/plate)
replicate control
0.5 1 5
1 67 116 97 141
2 60 118 88 135
3 98 90 103 128
Mean 75 108 96 134.6
SD 20.2 15.6 7.5 6.5
TA98 (107/ml
Group/ Blank — ( ml)
. i+ (mg/plate)
replicate control
0.5 1 5
1 16 13 10 15
2 10 13 12 18
3 11 9 17 18
Mean 12.3 11.7 13.0 17.0
SD 3.2 2.3 3.6 1.7

Data are expressed as the mean+SD (n = 3).

Significant difference between the blank control and treated groups at p< 0.05.
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4 wpF P TA98 w4 % % B oz Ames i#%

4-NQO" TA98/without S9 activation
Group/  Blank . =
, (positive it + (mg/plate)
replicate  control
control) 0.5 1 5
1 32 389 44 42 43
2 34 304 37 33 51
3 34 490 37 44 39
Mean 33.3 394.3 39.3 39.6 443
SD 0.9 76.0 33 4.7 4.9
2-AF” TA98/with S9 activation
Group/ Blank .. =
, (positive it =+ (mg/plate)
replicate  control
control) 0.5 1 5
1 38 3568 50 66 49
2 59 2992 40 43 65
3 49 3588 46 47 55
Mean 48.67 3382.7 453 52.0 56.3
SD 8.58 276.4 4.1 10.0 6.6

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

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

2) 2-aminofluorene, Sug/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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5 S Y P F TAL00 2 o A4 1385k
TA100 (10°/ml)
Group/ Blank = (me/plate)
replicate control ' gp
0.5 1 5
1 109 123 115 100
2 102 107 90 114
3 114 97 119 112
Mean 108.3 109.0 108.0 108.7
SD 6.0 13.1 15.7 7.6
TA100 (107/ml)
Group/ Blank 3 (mg/plate)
replicate control ' gp
0.5 1 5
1 9 16 8 16
2 10 10 10 10
3 12 11 13 11
Mean 10.3 12.3 10.3 12.3
SD 1.5 3.2 2.5 3.2
% 6 ' # M F TAL00 ¥ 4; R % 7% #icz Ames 3#5%
4-NQO" TA100/without S9 activation
Group/  Blank = iive 3 (mgplate)
replicate  control
control) 0.5 1 5
1 212 499 209 207 235
2 214 600 195 217 245
3 206 411 190 210 233
Mean 210.7 503.3 198.0 211.3 237.7
SD 3.4 77.2 8.0 4.2 52
G / Blank 2-AF? TA100/with S9 activation
roup Ak (positive '+ (mg/plate)
replicate  control
control) 0.5 1 5
1 183 1656 217 165 217
2 198 2014 193 201 193
3 196 1766 206 189 206
Mean 192.3 1812.0 205.3 185.0 205.3
SD 6.6 149.7 9.8 15.0 9.8
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7 'qF P F TAIS3S 2 & Hids%k

TA1535 (10°/ml)

Group/ Blank -
replic:te control it (mg/plate)
0.5 1 5
1 155 162 152 179
2 143 151 164 162
3 147 172 191 173
Mean 148.3 161.7 169.0 171.3
SD 6.1 10.5 20.0 8.6
Groun/ Blank TA1535 (107/ml)
u =
replic:te control it + (mg/plate)
0.5 1 5
1 23 11 21 15
2 14 19 21 16
3 16 14 15 23
Mean 17.7 14.7 19.0 18.0
SD 4.7 4.0 3.5 4.4

%8 't $ M TAIS3S w4k R % B #2 Ames #%

4-NQO" TA1535/without S9 activation
Group/ - Blank — itive 3 (mg/plate)
replicate  control P ' gp
control) 0.5 1 5
1 21 906 19 19 26
2 20 904 24 20 20
3 27 1224 22 26 27
Mean 22.7 1011.3 21.7 21.7 243
SD 3.1 150.4 2.1 3.1 3.1
2-AF? TA1535/with S9 activation
Group/ Blank " e
: (positive it + (mg/plate)
replicate  control
control) 0.5 1 5
1 16 1656 13 17 25
2 19 2014 15 22 27
3 18 1766 23 14 25
Mean 17.7  1812.0 17.0 17.7 25.7

SD 1.2 149.7 4.3 3.3 0.9
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9 X T HF F TAIS w4 R % 775 #ic2 Ames :#5%

TA98 (10°%/ml)

Blank
Gr(')up/ a L % (mg/plate)
replicate control
0.5 1 5
1 210 214 200 183
2 206 180 190 185
3 190 209 204 186
Mean 202.0 201.0 198.0 184.7
SD 10.6 18.4 7.2 1.5
TA98 (107/ml
Group/ Blank = ( ml)
. L § (mg/plate)
replicate control
0.5 1 5
1 24 18 25 13
2 12 17 19 26
3 19 25 25 20
Mean 18.3 20.0 23.0 19.7
SD 6.0 4.4 3.5 6.5

Data are expressed as the mean£SD (n = 3).

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

280



PEEEER F2600 51

%10 X% #) ™ F TAIS w42 R % 7% B2 Ames #5%

4-NQO" TA98/without S9 activation
Group/  Blank .. T
. (positive L % (mg/plate)
replicate  control
control) 0.5 1 5
1 47 446 59 54 43
2 52 467 51 59 51
3 51 468 52 61 39
Mean 50.00 460.33 54.00 58.00 443
SD 2.16 10.14 3.56 2.94 4.9
2-AF? TA98/with S9 activation
Group/ Blank .. -
. (positive L % (mg/plate)
replicate  control
control) 0.5 1 5
1 65 3656 53 59 65
2 59 3744 53 55 58
3 51 2920 53 48 56
Mean 58.3 3440.0 53.0 54.0 59.7
SD 5.7 369.4 0.0 4.5 3.9

Data are expressed as the mean+SD (n = 5).
1) 4-nitroquinoline-N-oxide, 1ug/plate, as positive control in assay without S9
activation.
2) 2-aminofluorene, Sug/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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11 X% F TAL00 2 ' A+ H385%
TA100 (10°°/ml
Group/ Blank " (107 /ml)
. = % (mg/plate)
replicate control
0.5 1 5
1 139 133 132 125
2 136 131 136 126
3 140 133 170 130
Mean 138.3 132.3 146.0 127.0
SD 2.1 1.2 20.9 2.6
TA100 (107/ml
Group/ Blank = ( ml)
. = ¥ (mg/plate)
replicate control
0.5 1 5
1 15 12 11 17
2 12 17 19 14
3 19 14 14 16
Mean 15.3 14.3 14.7 15.7
SD 3.5 2.5 4.0 1.5
%12 X% #5 ™ A TAL00 w48 R % 775 2 Ames #5%
4-NQO" TA100/without S9 activation
Group/  Blank .. e
_ (positive X % (mg/plate)
replicate  control
control) 0.5 1 5
1 203 1424 195 209 201
2 183 1556 187 205 187
3 219 1364 179 194 195
Mean 201.7 1448.0 187.0 202.7 194.3
SD 14.7 80.2 6.5 6.3 5.7
2-AF” TA100/with S9 activation
Group/  Blank .. T
. (positive L % (mg/plate)
replicate  control
control) 0.5 1 5
1 203 2856 178 186 196
2 190 2280 187 190 211
3 195 2848 201 208 198
Mean 196.0 2661.3 188.7 194.7 201.7
SD 5.4 269.7 9.5 9.6 6.6
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L 49 P TALS3S 2 w4 s

% 13
TA1535 (10°/ml
Group/ Blank " ( )
. = % (mg/plate)
replicate control
0.5 1 5
1 197 173 182 170
2 183 189 179 181
3 174 170 177 179
Mean 184.7 177.3 179.3 176.7
SD 11.6 10.2 2.5 5.9
TA1535 (107/ml
Group/ Blank T ( ml)
. = & (mg/plate)
replicate control
0.5 1 5
1 24 25 15 18
2 15 22 16 12
3 21 15 21 23
Mean 20.0 20.7 17.3 17.7
SD 4.6 5.1 3.2 5.5
# 14 X Z ¥ M F TAIS3S w48 R ¥ 7% B2 Ames #5%
4-NQO" TA1535/without S9 activation
Group/ Blank e —
i (positive L % (mg/plate)
replicate  control
control) 0.5 1 5
1 13 906 13 10 15
2 11 904 13 8 13
3 12 1224 10 14 10
Mean 12.0 1011.3 12.0 10.7 12.7
SD 0.8 150.4 1.4 2.5 2.1
2-AF? TA1535/with S9 activation
Group/ Blank o -
i (positive L % (mg/plate)
replicate  control
control) 0.5 1 5
1 16 201 10 9 10
2 13 182 11 14 13
3 11 197 10 10 12
Mean 13.33 193.33 10.33 11.00 11.67
SD 2.05 8.18 0.47 2.16 1.25
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15 = 5§ F TA98 2 w4 [2idsk
TA98 (10°°/ml
Group/ Blank , (107/mb)
. + ¥ (mg/plate)
replicate control
0.25 0.5 1
1 240 248 239 261
2 214 175 239 185
3 236 218 217 263
Mean 230 213.7 231.7 236.3
SD 14 36.7 12.7 44.5
TA98 (107/ml
Group/ Blank , ( ml)
. + ¥ (mg/plate)
replicate control
0.25 0.5 1
1 20 23 16 25
2 28 21 26 30
3 22 20 29 18
Mean 233 21.3 23.7 243
SD 4.2 1.5 6.8 6.0

Data are expressed as the mean£SD (n = 3).
Significant difference between the blank control and treated groups at p< 0.05.
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716 =~ % ¥ ™ ) TA9 w1k R % /5 #ic2 Ames # 5%
Group/  Blank 4-NQQI) TA98/v)viilout S9 activation
. (positive < % (mg/plate)
replicate  control
control) 0.25 0.5 1
1 47 446 41 49 42
2 52 467 55 50 36
3 51 468 45 58 41
Mean 50.0 460.3 47.0 523 39.7
SD 2.2 10.1 5.9 4.0 2.6
2-AF? TA98/with S9 activation
Group/ Blank .. =
. (positive =~ & (mg/plate)
replicate  control
control) 0.25 0.5 1
1 65 3656 53 51 43
2 59 3744 49 57 52
3 51 2920 58 52 47
Mean 58.3 3440.0 533 533 473
SD 5.7 369.4 3.7 2.6 3.7

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

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

2) 2-aminofluorene, Sug/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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# 17 = % ¥ ™ F TA100 2 o /75 [2385%
TA100 (10°°/ml
Group/ Blank ; (107/m)
. + ¥ (mg/plate)
replicate control
0.25 0.5 1
1 103 93 134 112
2 113 107 128 121
3 112 102 102 130
Mean 109.3 100.7 121.3 121.0
SD 4.5 5.8 13.9 7.3
TA100 (10”/ml
Group/ Blank , ( ml)
. + ¥ (mg/plate)
replicate control
0.25 0.5 1
1 10 7 6 11
2 10 12 12 15
3 14 9 13 13
Mean 11.3 9.3 10.3 13.0
SD 1.9 2.1 3.1 1.6
%18 =+ F ¥V ™ A TAL00 w4 R % 7% #c2 Ames #5%
4-NQO" TA100/without S9 activation
Group/ Blank .. . =
. (positive <~ % (mg/plate)
replicate  control
control) 0.25 0.5 |
1 203 1424 171 182 192
2 183 1556 192 197 209
3 219 1364 187 204 215
Mean 201.7 1448.0 183.3 194.3 205.3
SD 14.7 80.2 9.0 9.2 9.7
2-AF” TA100/with S9 activation
Group/ Blank .. . =
. (positive < 3% (mg/plate)
replicate  control
control) 0.25 0.5 1
1 203 2856 198 185 194
2 190 2280 201 187 216
3 195 2848 191 196 189
Mean 196.0 2661.3 196.7 189.3 199.7
SD 5.4 269.7 4.2 4.8 11.7
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219+ F ¥ P HTAISIS 2 mE4 5%

TA1535 (10°/ml)

Blank
Gr(?up/ an + % (mg/plate)
replicate control
0.25 0.5 1
1 81 86 97 86
2 114 62 75 62
3 92 69 98 69
Mean 95.7 72.3 90.0 72.3
SD 13.7 10.1 10.6 10.1
TA1535 (10”/ml
Group/ Blank ; ( ml)
. + ¥ (mg/plate)
replicate control
0.25 0.5 1
1 9 11 9 14
2 8 9 6 10
3 4 8 5 6
Mean 7 9.33 6.67 10
SD 2.16 1.25 1.70 3.27

%20~ F # P E TALS3S w48 % % 7% S Ames 335

4-NQO" TA1535/without S9 activation
Group/ Blank .. . =
. (positive =~ % (mg/plate)
replicate  control
control) 0.25 0.5 |
1 13 906 10 16 16
2 11 904 10 15 10
3 12 1224 15 12 13
Mean 12.0 1011.3 11.7 14.3 13.0
SD 0.8 150.4 2.4 1.7 2.4
2-AF” TA1535/with S9 activation
Group/ Blank . =
. (positive = % (mg/plate)
replicate  control
control) 0.25 0.5 1
1 16 201 12 15 10
2 13 182 16 16 15
3 11 197 13 11 14
Mean 13.3 193.3 13.7 14.0 13.0

SD 2.1 8.2 1.7 2.2 2.2
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%21 F R M EFTA 2w A4 L%
TA98 (10°°/ml
Group/ Blank g ( ml)
. i & (mg/plate)
replicate control
0.5 1 5
1 81 77 84 97
2 114 87 98 89
3 92 92 84 104
Mean 95.7 85.3 88.7 96.7
SD 13.7 6.2 6.6 6.1
TA98 (107/ml
Group/ Blank 3 = ( ml)
. 7 % (mg/plate)
replicate control
0.5 1 5
1 9 8 10 16
2 8 7 8 11
3 11 6 9 8
Mean 9.3 7.0 9.0 11.7
SD 1.25 0.8 0.8 33

Data are expressed as the mean£SD (n = 3).

Significant difference between the blank control and treated groups at p< 0.05
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22 7 HHEV M F TA w4 R % 7% #icz Ames 5%

4-NQO" TA98/without S9 activation
Group/ Blank . g
: (positive 7 % (mg/plate)
replicate  control
control) 0.5 1 5
1 38 402 39 39 43
2 38 349 44 45 51
3 36 379 38 33 39
Mean 37.33 376.67 40.33 39.00 443
SD 0.94 21.70 2.62 4.90 4.9
2-AF” TA98/with S9 activation
Group/ Blank .. 3 o
- (positive 7 % (mg/plate)
replicate  control
control) 0.5 1 5
1 63 2696 51 60 41
2 56 2612 63 61 52
3 63 2540 60 59 50
Mean 60.67 2616.00 58.00 60.00 47.67
SD 3.30 63.75 5.10 0.82 4.78

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

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

2) 2-aminofluorene, Sug/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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%23 F R M E TAL0 2 o F 4 128 5%
TA100 (10°°/ml
Group/ Blank g (107 /ml)
. 7 & (mg/plate)
replicate control
0.5 1 5
1 220 201 204 219
2 189 187 216 202
3 208 181 182 173
Mean 205.7 189.7 200.7 198.0
SD 15.6 10.3 17.2 23.3
TA100 (107/ml
Group/ Blank T = ( ml)
i 7 % (mg/plate)
replicate control
0.5 1 5
1 21 26 20 20
2 12 15 29 21
3 13 23 25 24
Mean 15.3 21.3 24.7 21.7
SD 4.9 5.7 4.5 2.1

%24 F ¥ M E TALO0 w4 % % 5% #c2 Ames #5%

4-NQO" TA100/without S9 activation
Group/ Blank . T =
. (positive i % (mg/plate)
replicate  control
control) 0.5 1 5
1 187 2100 176 206 193
2 175 1956 229 197 183
3 189 1644 221 186 182
Mean 183.7 1900.0 208.7 196.3 186.0
SD 6.2 190.3 233 8.2 5.0
2-AF” TA100/with S9 activation
Group/ Blank . T =
: (positive 7 # (mg/plate)
replicate  control
control) 0.5 1 5
1 176 3080 198 195 207
2 181 2200 187 198 221
3 195 2864 199 208 194
Mean 184.0 2714.7 194.7 200.3 207.3
SD 8.0 374.5 5.4 5.6 11.0
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TA1535 (10°%/ml
Group/ Blank g ( ml)
. 7 % (mg/plate)
replicate control
0.5 1 5
1 81 77 84 179
2 114 87 98 162
3 92 92 84 173
Mean 95.7 85.3 88.7 171.3
SD 13.7 6.2 6.6 8.6
TA1535 (107/ml
Group/ Blank T = ( ml)
i 7 % (mg/plate)
replicate control
0.5 1 5
1 9 16 10 8
2 8 11 8 7
3 11 8 9 6
Mean 9.3 11.7 9.0 7.0
SD 1.25 3.3 0.8 0.8

%26 F &P F TAIS3S w4 % % 7% B2 Ames 5%

4-NQO" TA1535/without S9 activation
Group/ Blank . T =
. (positive 7 % (mg/plate)
replicate  control
control) 0.5 1 5
1 43 1444 31 38 23
2 39 1420 38 30 22
3 41 1304 37 32 19
Mean 41.0 1389.3 353 33.3 21.3
SD 1.6 61.1 3.1 34 1.7
2-AF” TA1535/with S9 activation
Group/ Blank . 3 =
. (positive 7 # (mg/plate)
replicate  control
control) 0.5 1 5
1 33 121 39 25 21
2 33 111 41 20 21
3 25 111 32 22 18
Mean 30.3 114.3 37.3 22.3 20.0
SD 3.8 4.7 3.9 2.1 1.4
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327 B TEH) P TAS 2 w4 1%
TA98 (10°/ml)

Blank ,
Gr(?up/ an *2_ & 7= (mg/plate)
replicate control
0.5 1 5
1 192 207 239 185
2 174 217 260 235
3 170 236 239 219
Mean 178.7 220.0 246.0 213.0
SD 11.7 14.7 12.1 25.5
TA98 (107/ml
Group/ Blank - ,,( ml)
. *_%& 7-(mg/plate)
replicate control
0.5 1 5
1 21 24 31 31
2 29 31 19 35
3 24 34 27 23
Mean 24.7 29.7 25.7 29.7
SD 4.0 5.1 6.1 6.1

Data are expressed as the mean£SD (n = 3).
Significant difference between the blank control and treated groups at p< 0.05.
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% 28 R4 TAS w4 R % )7 #cz Ames R
4-NQO" TA98/without S9 activation
Group/  Blank .. p—
, (positive * % 7= (mg/plate)
replicate  control
control) 0.5 1 5
1 38 402 29 47 37
2 38 349 28 38 46
3 36 379 37 35 35
Mean 37.3 376.7 31.3 40.0 393
SD 0.9 21.7 4.0 5.1 4.8
2-AF” TA98/with S9 activation
Group/ Blank .\ PR —
. (positive % - (mg/plate)
replicate  control
control) 0.5 1 5
1 63 2696 43 39 63
2 56 2612 40 46 59
3 63 2540 53 61 66
Mean 60.7 2616.0 45.3 48.7 62.7
SD 33 63.7 5.6 9.2 2.9

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

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

activation.

2) 2-aminofluorene, Sug/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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%29 R THY M E TAL00 2 w4 (s
TA100 (10°°/ml
Group/ Blank p— (10" /ml)
. % = (mg/plate)
replicate control
0.5 1 5
1 109 100 110 94
2 134 98 106 112
3 102 104 109 101
Mean 115 100.7 108.3 102.3
SD 16.8 3.1 2.1 9.1
TA100 (10”/ml
Group/ Blank p ( ml)
. *_%& 7-(mg/plate)
replicate control
0.5 1 5
1 10 7 8 9
2 14 11 8 8
3 16 10 11 12
Mean 13.3 9.3 9 9.7
SD 3.1 2.1 1.7 2.1
%30 R4 E TAL00 ® 42 % % 5% #icz. Ames 2%
4-NQO" TA100/without S9 activation
Group/ Blank .\ pap—
. (positive *_%& 7-(mg/plate)
replicate  control
control) 0.5 1 5
1 187 2100 209 169 194
2 175 1956 195 168 180
3 189 1644 190 186 183
Mean 183.7 1900.0 198.0 174.3 185.7
SD 6.2 190.3 8.0 8.3 6.0
2-AF” TA100/with S9 activation
Group/ Blank . e
. (positive * & 7-(mg/plate)
replicate  control
control) 0.5 1 5
1 176 3080 193 186 190
2 181 2200 180 181 185
3 195 2864 188 171 201
Mean 184.0 2714.7 187.0 179.3 192.0
SD 8.0 374.5 5.4 6.2 6.7
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%31 R TTH M F TALS3S 2 wF4 sk
TA1535 (10%/ml
Group/ Blank p— ( )
. % = (mg/plate)
replicate control
0.5 1 5
1 155 162 152 179
2 143 151 164 162
3 147 172 191 173
Mean 148.3 161.7 169.0 171.3
SD 6.1 10.5 20.0 8.6
TA1535 (107/ml
Group/ Blank p— ( )
. *_%& 7-(mg/plate)
replicate control
0.5 1 5
1 23 11 21 15
2 14 19 21 16
3 16 14 15 23
Mean 17.7 14.7 19.0 18.0
SD 4.7 4.0 3.5 4.4
% 32 R TTHY P TALS3S w4 R % F7% 2 Ames 3%
4-NQO" TA1535/without S9 activation
Group/ Blank . ——
i (positive *2 % - (mg/plate)
replicate  control
control) 0.5 1 5
1 43 1444 42 38 26
2 39 1420 39 34 27
3 41 1304 33 35 36
Mean 41.00 1389.33 38.00 35.67 29.67
SD 1.63 61.13 3.74 1.70 4.50
2-AF? TA1535/with S9 activation
Group/ Blank . —
i (positive *z % - (mg/plate)
replicate  control
control) 0.5 1 5
1 33 121 38 46 28
2 33 111 42 33 26
3 25 111 37 29 35
Mean 30.33 114.33 39.00 36.00 29.67
SD 3.77 471 2.16 7.26 3.86
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333 SfT H P E TAOS 2 4 i

TA98 (10°%/ml)
G Blank
r(?up/ an &+ (mg/plate)
replicate control
0.5 1 5
1 295 309 271 267
2 311 287 285 359
3 318 283 267 250
Mean 308 293.0 274.3 292
SD 11.8 14.0 9.5 58.6
TA98 (107/ml
Group/ Blank 5 ( )
. &+ (mg/plate)
replicate control
0.5 1 5
1 39 34 31 38
2 35 41 24 29
3 32 30 32 31
Mean 353 35 29 32.7
SD 3.5 5.6 4.4 4.7

Data are expressed as the mean£SD (n = 3).

Significant difference between the blank control and treated groups at p< 0.05.
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%34 5P 5P TA9S w4k R & F7T Bc2 Ames 5%

4-NQO" TA98/without S9 activation
Group/ Blank . -
: (positive &+ (mg/plate)
replicate  control
control) 0.5 1 5
1 32 389 35 30 47
2 34 304 30 22 34
3 34 490 39 40 39
Mean 333 394.3 34.7 30.7 40.0
SD 0.9 76.0 3.7 7.4 5.4
Groun/  Blank 2-AF? TA98/with S9 activation
0 an 5
' ‘up (positive &+ (mg/plate)
replicate  control
control) 0.5 1 5
1 38 3568 37 44 46
2 59 2992 44 51 47
3 49 3588 41 54 48
Mean 48.7 3382.7 40.7 49.7 47.0
SD 8.6 276.4 2.9 4.2 0.8

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

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

2) 2-aminofluorene, Sug/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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% 35 &8P F TAL00 2 0 4 138 5%
TA100 (10°°/ml
Group/ Blank - (107 /ml)
. &+ (mg/plate)
replicate control
0.5 1 5
1 109 123 139 150
2 102 107 120 124
3 114 97 136 128
Mean 108.3 109.0 131.7 134
SD 6.0 13.1 10.2 14
TA100 (10”/ml
Group/ Blank - ( ml)
. &+ (mg/plate)
replicate control
0.5 1 5
1 9 9 9 19
2 10 13 9 22
3 12 11 16 14
Mean 10.3 11 11.3 18.3
SD 1.5 2 4.0 4.0
% 36 &F 5 F TAI00 ¥ 48 R % 7% #c2 Ames 3#5%
4-NQO" TA100/without S9 activation
Group/ Blank . -
. (positive &+ (mg/plate)
replicate | control
control) 0.5 1 5
1 212 499 197 221 206
2 214 600 200 251 205
3 206 411 195 194 208
Mean 210.7 503.3 197.3 222.0 206.3
SD 34 77.2 2.1 23.3 1.2
2-AF? TA100/with S9 activation
Group/ Blank . -
: (positive &+ (mg/plate)
replicate | control
control) 0.5 1 5
1 183 1656 197 192 225
2 198 2014 195 212 259
3 196 1766 207 181 224
Mean 192.3 1812.0 199.7 195.0 236.0
SD 6.6 149.7 52 12.8 16.3
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237 S0P E TAISIS 2 mE 4 sk

TA1535 (10°/ml)

Blank
Gr(?up/ an &+ (mg/plate)
replicate control
0.5 1 5
1 261 225 182 260
2 228 235 248 244
3 247 211 248 260
Mean 2453 223.7 226 254.7
SD 16.6 12.1 38.1 9.2
TA1535 (10”/ml
Group/ Blank - ( ml)
. &+ (mg/plate)
replicate control
0.5 1 5
1 25 17 36 13
2 23 15 10 17
3 24 25 29 23
Mean 24 19 25 17.7
SD 1 53 13.5 5.0

%38 S 90 P TAIS35 w40 % % B B2 Ames i85%

4-NQO" TA1535/without S9 activation
Group/ Blank . 3
. (positive &+ (mg/plate)
replicate  control
control) 0.5 1 5
1 21 906 22 27 18
2 20 904 24 22 26
3 27 1224 27 22 18
Mean 22.7 1011.3 243 23.7 20.7
SD 3.1 150.4 2.1 24 3.8
2-AF” TA1535/with S9 activation
Group/ Blank . -
: (positive &+ (mg/plate)
replicate  control
control) 0.5 1 5
1 16 92 10 19 17
2 19 83 18 24 15
3 18 77 18 13 17
Mean 17.7 84.0 15.3 18.7 16.3

SD 1.2 6.2 3.8 4.5 0.9
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% 39 Examine the effect of < &

on HepG2 cell growth

mg/ml 0 0.0001 0.001 0.01 0.1 1
100ul/well | 0.769 0.783 0.761 0.728 0.902 0.53
24-hours 0.78 0.85 0.856 0.858 0.901 0.595
Ird 0.788 0.813 0.842 0.834 0.937 0.556
OD550 nm | 0.704 0.839 0.856 0.863 0.928 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 0.772875 | 0.806375 | 0.822 0.811 ]0.901625| 0.577
sd.dev | 0.054883 | 0.02867 | 0.037259 | 0.040994 | 0.027106 | 0.025813
Ttest 0.174258 | 0.070296 | 0.163012 | 6.97E-05 | 5.5E-07
Viability %
mean 104.8676 | 106.7687 | 105.5356 | 117.1385 | 75.03667
sd.dev 8.422565 | 7.466639 | 10.03563 | 7.518269 | 6.727923
Ttest 0.148529 | 0.030961 | 0.166532 | 3.09E-05 | 5.12E-08
# 40 Examine the effect of #++ on HepG2 cell growth
mg/ml 0 0.0001 0.001 0.01 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 0.825 0.89 0.857
0.828 0.83 0.835 0.886 0.875 0.814
mean 0.776 | 0.80475 | 0.83175 | 0.83475 | 0.844 |0.842125
sd.dev | 0.039834 | 0.037369 | 0.04902 | 0.050467 | 0.037094 | 0.029734
Ttest 0.185445 | 0.034934 | 0.029844 | 0.005207 | 0.002893
Viability %
mean 103.8979 | 107.5302 | 107.8441 | 109.0596 | 108.877
sd.dev 5.96223 |9.300584 | 8.470726 | 7.575052 | 8.266953
Ttest 0.10566 | 0.050249 | 0.028043 | 0.006893 | 0.008873
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# 41 Examine the effect of *z_f = on HepG2 cell growth
mg/ml 0 0.0001 0.001 0.01 0.1 1
100ul/well | 0.764 0.728 0.61 0.767 0.81 0.275
24-hours 0.733 0.785 0.759 0.817 0.857 0.228
1rd 0.743 0.832 0.858 0.763 0.833 0.248
ODS550 nm | 0.764 0.819 0.801 0.751 0.846 0.237
0.793 0.778 0.733 0.79 0.889 0.257
0.795 0.796 0.802 0.818 0.8 0.266
0.88 0.814 0.835 0.813 0.886 0.299
0.87 0.848 0.773 0.77 0.876 0.289
mean 0.79275 0.8 0.771375 | 0.786125 | 0.849625 | 0.262375
sd.dev | 0.051579 | 0.034989 | 0.071622 | 0.025251 | 0.031516 | 0.024738
Ttest 0.762798 | 0.53204 | 0.764693 | 0.02599 | 5.65E-13
Viability %
mean 101.2206 | 97.59525 | 99.53119 | 107.4863 | 33.07029
sd.dev 6.34584 | 10.27207 | 6.504434 | 5.957022 | 1.609923
Ttest 0.61874 | 0.54561 | 0.851503 | 0.005007 | 2.27E-22
# 42 Examine the effect of £ § on HepG2 cell growth
mg/ml 0 0.0001 0.001 0.01 0.1 1
100ul/well | 0.838 0.753 0.75 0.782 0.858 0.706
24-hours 0.764 0.773 0.812 0.803 0.803 0.743
Ird 0.775 0.772 0.829 0.788 0.84 0.755
OD550 nm | 0.802 0.749 0.779 0.753 0.805 0.693
0.78 0.783 0.783 0.71 0.795 0.702
0.796 0.773 0.789 0.8 0.798 0.805
0.836 0.804 0.81 0.782 0.832 0.737
0.803 0.725 0.822 0.773 0.706 0.734
mean 0.79925 | 0.7665 | 0.79675 | 0.773875 | 0.804625 | 0.734375
sd.dev | 0.025213 | 0.022372 | 0.024585 | 0.028238 | 0.042889 | 0.035976
Ttest 0.022211 | 0.853708 | 0.097895 | 0.779186 | 0.001121
Viability %
mean 95.99913 | 99.83034 | 96.91533 | 100.7336 | 92.00295
sd.dev 4.146394 | 5.27356 | 4.626125 | 5.565987 | 5.985427
Ttest 0.022988 | 0.933373 | 0.099502 | 0.7325 | 0.002033

301



PEEEER F2600 51

# 43 Examine the effect of *4 =+ on HepG2 cell growth

mg/ml 0 0.0001 0.001 0.01 0.1 1
100ul/well | 0.824 0.807 0.737 0.89 0.897 0.763
24-hours 0.824 0.782 0.768 0.933 0.947 0.816
Ird 0.892 0.889 0.833 0.985 0.844 0.784
OD550 nm| 0.79 0.783 0.74 0.996 0.891 0.744
0.792 0.801 0.765 0.995 0.915 0.8
0.816 0.82 0.785 0.926 0.932 0.731
0.792 0.802 0.751 0.984 0.909 0.818
0.825 0.771 0.724 0.985 0.941 0.806
mean 0.819375 | 0.806875 | 0.762875 | 0.96175 | 0.9095 | 0.78275
sd.dev | 0.031068 | 0.034371 | 0.032177 | 0.037262 | 0.031072 | 0.03329
Ttest 0.487074 | 0.00484 | 1.94E-06 | 8.92E-05 | 0.044856
Viability %
mean 08.49514 1 93.13436 | 117.561 | 111.2212 | 95.65863
sd.dev 2.715396 | 2.896231 | 6.737911 | 6.572743 | 5.491204
Ttest 0.164677 | 2.05E-05 | 7.38E-06 | 0.000483 | 0.042138
# 44 Examine the effect of 7 % on HepG2 cell growth
mg/ml 0 0.0001 0.001 0.01 0.1 1
100ul/well | 0.602 0.593 0.638 0.514 0.546 0.49
24-hours 0.592 0.603 0.56 0.56 0.593 0.42
Ird 0.569 0.583 0.572 0.596 0.508 0.459
OD550 nm| 0.549 0.572 0.621 0.522 0.547 0.494
0.538 0.592 0.575 0.594 0.631 0.445
0.597 0.527 0.628 0.609 0.59 0.46
0.62 0.517 0.629 0.634 0.601 0.406
0.629 0.605 0.591 0.647 0.588 0.411
mean 0.587 0.574 0.60175 | 0.5845 0.5755 |0.448125
sd.dev | 0.030356 | 0.031682 | 0.028669 | 0.045629 | 0.036473 | 0.033956
Ttest 0.446172 | 0.365823 | 0.905651 | 0.531756 | 8.14E-07
Viability %
mean 08.11205 | 102.7121 | 99.66781 | 98.28908 | 76.69779
sd.dev 8.135974 | 6.034027 | 7.1972 | 8.141525 | 8.770112
Ttest 0.549098 | 0.254146 | 0.904544 | 0.586989 | 2.81E-06
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# 45 Examine the effect of = § on NRK-52E cell growth

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

OD550 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 0.263 0.26 0.22 0.2495
sd.dev 0.007 0.005 0.009 0.008
Ttest 0.9 3.78E-05  0.022555
Viability 0 0.01 0.1 1
mean 100.3 85.09 95.01
sd.dev 4.17 4.19 5.54
Ttest 0.88 1.24E-05 0.071

# 46 Examine the effect of #++ on NRK-52E cell growth

mg/ml 0 0.01 0.1 1
0.268 0.246 0.249 0.222

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 0.255667 0.224833 0.221333
sd.dev 0.007659 0.010995 0.022401 0.004422
Ttest 0.249103 0.004809 9.84E-07
Viability 0 0.01 0.1 1
mean 97.28941 85.37278 84.2587
sd.dev 4.945719 6.771096 3.729692

Ttest

0.24846

0.000691

2.7E-06
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# 47 Examine the effect of *_% 7= on NRK-52E cell growth
mg/ml 0 0.01 0.1 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
ODS550 nm 0.269 0.239 0.136 0.099
0.25 0.239 0.14 0.103
0.27 0.252 0.141 0.096
mean 0.26 0.25 0.1 0.1
sd.dev 0.007 0.006 0.0027 0.004
Ttest 0.0021 1.04E-11 2.1E-12
Viability 0 0.01 0.1 1
mean 93.33 524 38.78
sd.dev 2.54 1.7 24
Ttest 0.0001 3.31E-14 7.36E-14
# 48. Examine the effect of & & on NRK-52E cell growth

mg/ml 0 0.01 0.1 1
0.274 0.245 0.261 0.276

24-hours 0.26 0.248 0.242 0.239
0.246 0.24 0.249 0.24

ODS550 nm 0.246 0.24 0.238 0.237
0.245 0.24 0.242 0.257

0.263 0.253 0.235 0.24

mean 0.26 0.24 0.24 0.25
sd.dev 0.010873 0.005 0.008 0.01
Ttest 0.06 0.1 0.37
Viability 0 0.01 0.1 1
mean 95.68 95.74 97.1
sd.dev 2.94 3.84 4.76
Ttest 0.008 0.03 0.2
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# 49 Examine the effect of ¥4+ on NRK-52E cell growth

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 0.26 0.25 0.26 0.25
sd.dev 0.01 0.008 0.004 0.01
Ttest 0.5 0.88 0.26
Viability 0 0.01 0.1 1
mean 98.58 100.5 96.7
sd.dev 5.78 4.5 6.89
Ttest 0.59 0.80 0.31

# 50 Examine the effect of 7 % on NRK-52E cell growth

mg/ml 0 0.01 0.1 1
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

OD550 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 0.236 0.25 0.2
sd.dev 0.01 0.001 0.009 0.008
Ttest 0.01 0.16 1.27E-05
Viability 0 0.01 0.1 1
mean 92.21 96.21 80.86
sd.dev 2.33 3.04 3.93
Ttest 2.13E-05 0.019 7.17E-07
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# 51 Examine the effect of = § on MDCK cell growth

mg/ml 0 0.01 0.1 1

0.224 0.272 0.285 0.321
24-hours 0.229 0.277 0.28 0.336

0.231 0.261 0.277 0.328
OD550 nm 0.239 0.264 0.283 0.329

0.213 0.252 0.266 0.287

0.229 0.268 0.286 0.329
mean 0.228 0.2657 0.2795 0.3217
sd.dev 0.009 0.0088 0.0074 0.0176
Ttest 2E-05 6E-07 4E-07
Viability 0 0.01 0.1 1
mean 116.86 122.93 141.35
sd.dev 4.3767 3.3505 4.3772
Ttest 3E-06 1E-08 SE-10

# 52 Examine the effect of %+ on MDCK cell growth

mg/ml 0 0.01 0.1 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 0.228 0.2592 0.2462 0.236
sd.dev 0.009 0.0073 0.0082 0.015
Ttest 4E-05 0.0033 0.271
Viability 0 0.01 0.1 1
mean 113.97 108.33 103.6
sd.dev 2.5599 5.3569 5.734

Ttest 1E-07 0.0034 0.154
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# 53 Examine the effect of *_ 1= on MDCK cell growth

mg/ml 0 0.01 0.1 1

0.224 0.24 0.252 0.087
24-hours 0.229 0.236 0.257 0.103

0.231 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 0.235 0.259 0.1185
sd.dev 0.009 0.008 0.008 0.033
Ttest 0.15 7E-05 1E-05
Viability 0 0.01 0.1 1
mean 103.3 113.7 52.474
sd.dev 2.236 4.647 16.592
Ttest 0.004 3E-05 4E-05

# 54 Examine the effect of = § on MDCK cell growth

mg/ml 0 0.01 0.1 1
0.169 0.22 0.206 0.239
24-hours 0.173 0.219 0.202 0.259
0.165 0.218 0.21 0.237
OD550 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 0.2208 0.2123 0.2492
sd.dev 0.019 0.0039 0.0082 0.0126
Ttest 0.0008 0.0064 3E-05
Viability 0 0.01 0.1 1
mean 121.25 116.37 136.74
sd.dev 10.742 8.0461 12.69

Ttest 0.0007 0.0006 3E-05
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# 55 Examine the effect of *+ on MDCK cell growth

mg/ml 0 0.01 0.1 1
0.169 0.248 0.255 0.357
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 0.2368 0.2483 0.395
sd.dev 0.019 0.0073 0.006 0.034
Ttest 7E-05 1E-05 1E-07
Viability 0 0.01 0.1 1
mean 130.16 136.4 216.9
sd.dev 13.632 13.025 26.43

Ttest 0.0003 4E-05 8E-07

# 56 Examine the effect of 7 % on MDCK cell growth

mg/ml 0 0.01 0.1 1
0.169 0.214 0.201 0.226
24-hours 0.173 0.211 0.204 0.217
0.165 0.205 0214 0.234
OD550 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 0.184 0.212 0.21 0.2292
sd.dev 0.019 0.006 0.007 0.0135
Ttest 0.005 0.009 0.0007
Viability 0 0.01 0.1 1
mean 116.4 115.3 125.91
sd.dev 10.36 9.875 13.927
Ttest 0.003 0.003 0.001
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Fig. 7 normal (200X) Fig. 8 normal (400X)

Fig. 9 % £ VS HepG2 (100X) Fig. 10 < % VS HepG2 (400X)

Fig 11. *& VS HepG2 (100X) Fig 12. *Z % ¥ VS HepG2 (400X)

Fig. 13 £ § VS HepG2 (200X) Fig. 14 % § VS HepG2 (400X)
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Figl5. *t+ VS HepG2 (100X) Fig 16. "4+ VS HepG2 ( 400X)

Figl7. # & VSHepG2 (200X)  Fig 18. # & VS HepG2 (400X)
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