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ERK MAPK Signaling

Extraceliular space

Cytoplasm

Phosphorylation of
cytoskeletal profeins

Phosphorylation of =y
ion channels & receptors Nt

Pty
Apoptosis Cr—-—ﬁAD/’f -«

f

- Up-regurated in NTCU-treated scalPo:CDI3 17=CDA5 ¢ fraction
B Down-regurated in NTCU-treated scals#CD3174CDA5™S fraction
Compared with Acetone-treated same fraction

Transeription
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P38 MAPK Signaling

TNF! 3
Fast ""?f;

ToT

Extraceilular space

Cytoplasm

Nucleus

1} Cyiokine production
2} Apoplosis

- Up-regurated in NTCU-treated scalpoCO317=CDA5 ¢ fraction

- Down-regurated in NTCU-treated scal**CD31*#CD45¢ fraction
Compared with Acetane-treated same fraction
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PI3K Akt Signaling

Growth
factor

Macrophage
survival

Bel2  BolXL* Lcitruine '-17»-—-~~— tearginine

Vascular N
i \ /i Vasoé!?b/o; - Ar \O
§ Regulation of \ 11 / e
& tumorigenesis | s;mng g
mﬁ o Energy Coloyde o deatn  Frolin o ;
ey storage progression synthesis Cell growth  Celt sundval Bl up-regurated in NTCU-treated scalro:CD317CDA5 ¢ fraction

- Down-regurated in NTCU-treated scal*=CD317#CD45"% fraction
Compared with Acetone-treated same fraction
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T6Fb Signaling

o
I t 9’;‘?
TGFk ANOdd : 41{ Mis

Extraceliular space

Cytoptasm

: o
edun’~TGIF “"ﬂ:\’cF' X

PIASY —HDACH

5 //& N\ /{4 v\

Apoplosis Nodal (GSC PAL1 §mad? Bok2! Tixz Smads Smad7r Hkx25—»PITX2

B Up regurated in NTCU-treated scalP>CD315CDAS ¢ fraction
. Down-regurated in NTCU-treated scal?CD31™CD45%% fraction
Compared with Acetone-treated same fraction
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1 c-Myc

2 CCND1: Cylin D1

I3 TOP2a:
Topisomerase 2a

4 TGFa

5 CDK1:
Cyclin dependent
kinase 1

6 CDC25B:
Cell division
cycle 25B

T Birc5: Survivin

8 c-Jun
9 PTTG1:
Pituitary tumor-

transforming 1
10 FN1: Fibronectin

11 MMP3

_J ' ’
- Down-regulated gene u 12 VEGF
@.@i!é(icontrol&a)%ﬁlﬂ: . £ai s i 13 FLT1:
#RBT S PW wﬁ £2A o VEGF receptor
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Gene W2 W4 W8 | Cancer | Gene W2 | W4 W8 | Cancer
No. 6 6 6 12 No. 6 6 6 12
FGFBP1 Kcen3 0.7 0.5

CD133 c-Jun 1.4 1.6

Aldh1a3 Fibronectint | 1.5 1.3 0.9
Oncomodulin VEGF 1.1 1.3 14

Gpx2 c-Myc 0.8 0.8 11

Gro1 Cdc25b 1.5 1.2 1.3

MMP3 FLT1 0.5 0.3 0.3 0.9
Top2a TGFa 1 1.1 1.2 1.7
Pttg1

Survivin - p<0.05, v.s. control

Cyclin D1

CDK! SERHT—H— DR

5 BBN TE% L7- BHEEMNRER L OB ALICRT b~— I —B s FEM OmRNA ¥R E
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DMA

2-AAF

PEITC

BITC

OPP-Na

Uracil

BBN

Sensitivity

No. of rats

Oncomodulin

MMP3

Gpx2

CD133

Top2a

Pttg1

Aldh1a3

Survivin

Gro1

Cdc2a

FGFBP1

Cyclin D1

No. of differentially
changed genes

v.s. control, p<0.05

6 FEHCRIEIZ 81T %~ — I — ARG F O mRNA FEHL & (4 8)
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OoCM MMP3

0.4+ 0.03+
*
g O 1 5 002
Tcé e $ . [
\é o - " %
= f o e
8 o2 S o014 i
: x s il
i “ . .| ot
x X 0.00 e
Control NaAsc Control NaAsc
OCM MMP3
0.209 1.0
* ——————
.89
o 0.154 —— £ 0
= &)
3 § oo -
g 010" o 5 - % :.l. .
= . O 04«
O = ’ ¥y
© o5 : =
: o 0.24
0.00- 0.0d B

Control Propolis Control Propolis
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0 4 weeks

Animals: 6-week-old, male F344 rats

Diethylnitrosamine (DEN): 100 ppm in drinking water
N-ethyl-N-hydroxyethylnitrosamine (ENEN): 500 ppm in drinking water
1.2-dimethyhydrazine (DMH): 40 mg/kg b.w. once/week

REWR DEN EHEN DMH
(HRAYHRER) (FF) (W) (KHW)
REEF Folds (v.s. Con.)

Oncomodulin 0.9 11 1.0
MMP3 1.3* 1.4* 1.4*
Gpx2 1.1 1.0 1.0
CD133 0.7 0.8 0.9
Top2a 1.0 1.4 1.3
Pttg1 1.0 1.3 1.2
Aldh1a3 0.9 0.9 1.0
Survivin 1.0 1.2 1.4
Gro1 0.9 0.7 0.9
Cdc2a 1.2 1.1 1.0
FGFBP1 1.8 0.7 0.5
Cyclin D1 1.1 0.9 1.0

*: significantly different from Control

X 8 REREZAZANC LR WBEBRAMEZHRE LT v MENASEIZE T 5~ — 0 — MR E F O mRNA BB &



BrdU index
(F344)
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1,4-dioxane (ppm)
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8-OHdG/10°dG
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cypiAtjact

cyp3AZiactin

cyptAi

non freatment

non treatinent

i
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s
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2% dammar

2% dammar

£<0.05 vs non treatment

*% p<0.01 vs non treatment
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cyp3Adfactin
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dnmti/gapdh

hdaci/gapdh

hdac1 hdac2
1.5+

1.5+
£ £
_ B B 1.04
© . ©
o g o g
TR g g
. . - - 0.54
. = <=
A 0.0~
non treatment 2% dammar non treatment 2% dammar
dnmt1 dnmt3a
2.0+ 1.0+ 2.0+
0.8+
£ £ 1.5
e & 0.6- &
e A 2 10
5 S & . -] -
] : 2]
0.4 y
‘é et tan ‘g’
© 0.2+ e © 057
. e 0.0 = Puteielerecs 0.0
non treatment 2% dammar non treatment 2% dammar

** p<0.01 vs non treatment

hdac3

non treatment 2% dammar
dnmit3b
* %
R
e
non treatment 2% dammar
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Table.1

Packaging efficiency from liver and bladder mucosa

Organ Exam number Total population
Liver(10mg) 1 240,000
2 230,000
3 262,000
Bladder mucosa 1 210,000
(Pool samples from two ) 2 225,000
3 250,000
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Table 2 EREMEE, FEEE. 1,445V BERE. GST-P BIEMAE ORAE

liver Average 1,4-dioxane intake .
T T : . > ; GST-P positive foci
1.4-dioxane  No. Final body ) - Total .
(ppm) of rats weights (¢) Absolute Relative Daily intake (meke (2 cell <)
= weight (g) weight (%) (mgkg b.w.) bw )"“' (number/area)
F344 rats
0 30 324 £ 10 111 £10 34 £+ 02 0 0 020 £ 0.30
2 30 323 £ 27 111 =12 34 02 0.2 24 4 038 £ 048
200 30 334 &+ 14 109 =09 33 £02 2.2 245.0 0.49 £ 0.69
200 30 327 + 14 111 =038 34 +02 21.9 2448.6 448 + 378
2000 30 323 £ 14 114 =18 35 £05 2222 24881.8 736 + 3.657
5000 30 310 £ 13*% 109 % 08 35 =02 5624 62988.5 17.89 + 585"




Table 3 MM ERL L OIEGSEE

BRKE GHER@) A EE(%)
© “Em Em PR TR Em ER
Oppm 1,4-dioxane 340.88 8.682 2.069 0.704 2.546% 0.607% 0.207%
0.2ppm 1, 4-dioxane 338.04 8.471 2.039 0.706 2.507% 0.605% 0.209%
2.0ppm 1. 4-dioxane 341.66 8.847 2.126 0.715 2.583% 0.623% 0.210%
20ppm 1,4-dioxane 351.58 9.086 2.114 0.725 2.579% 0.602% 0.206%

Table 4 AFIRIZ 31T D GST-P M4 HA i B D 2K

2cell =
Group Mean=SD
0 ppm 1. 4-dioxane 0.69 = 051
0.2 ppm 1. 4-dioxane 0.48 = 0.33
2.0 ppm 1. 4-dioxane 0.22 = 0.35
20 ppm 1 4-dioxane 051 = 0.21
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Table 5 rIZZIRE BAKGHE OFENT (gpt assay)

LL

6-TGE and Mutant

CmPecolonies CmE frequency Mean = SD
Groups Animal No. colonies (x109)

0 ppm 1,4-dioxane 111 1208000 9 7.5
112 457000 3 6.6

113 622000 4 6.4 8.0£32
121 730000 10 13.7
122 991000 6 6.1
0.2 ppm 1,4-dioxane 211 269000 6 22.3
212 461000 8 17.4

213 767000 4 5.2 11.4+8.1
221 891000 3 3.4
222 566000 5 8.8
2.0 ppm 1,4-dioxane 311 412000 3 7.3
312 683000 8 11.7

313 882000 4 4.5 7.5+32
321 473000 2 4.2
322 830000 8 9.6
20 ppm 1,4-dioxane 411 443000 5 11.3
412 876000 9 10.3

413 189000 4 21.2 9.8+75
421 955000 4 4.2
422 1056000 2 1.9
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Table 6 gpt I FDER ALY T LENT

Type of mutation O ppm dioxane 0.2 ppm dioxane 2.0 ppm dioxane 20 ppm dioxane
Transition G:Cto AT 7 (33.3%)% 6 (37.5%) 9 (45.0%) 8 (44.4%)
1.7t 12 ® 22+ 25 3.0t 14 3.3t 2.7
ATto G:C 1 (4.8% ) 3 (18.8% ) 3 (15.0%) 0 ( 0% )
0.2+ 0.5 1.7t 2.2 1.0+ 09 0t 0
Transversion
G:CtoTA 2 (9.5% ) 2 (12.5% ) 2 (10.0%) 4 (22.2%)
05t 0.7 0.6t 0.9 05+ 07 1.2+ 1.1
G:C to C:G 1 ( 4.8% ) 1(6.3% ) 3 (15.0%) 2 (11.1%)
0.3t 0.7 0.2+ 0.5 0.8t 0.7 04t 06
ATto T'A 1 (4.8% ) 0( 0% ) 1 (5.0% ) 0 ( 0% )
0.2+ 0.7 0ot 0 0.3+ 0.7 0otx 0
AT to C:G 4 (19.0%) 1 (6.3% ) 1 (5.0% ) 1 (5.6% )
1.1+ 1.0 0.2+ 0.5 02+ 0.5 02+ 04
Deletion single bp 4 (19.0%) 3 (18.8%) 1 (5.0%) 2 (11.1%)
09t 09 1.0+ 1.3 0.2+ 0.5 04+ 08
Over 2bp 0( 0% ) 0( 0% ) 0 ( 0% ) 0 ( 0% )
ot 0 ot 0 o0+ 0 0ot 0
1 (4.8% ) 0( 0% ) 0 ( 0% ) 1 (5.6% )
Insertion 0.3%f 0.7 ot 0 0t o0 02+ 04
Total 21 (100% ) 20 (100% ) 18 (100% )

521 1.1

16 ( 100% )
o+ 2.1

541t 0.8

* Number of mutations (%)
® Mutation frequency (x10°)



