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aluminum

Bk sask (4XPAR)

Aluminium Ammonium Sulfate

=2

LA RANREELE ~ FRIARMEFAKE v T o >

Fl & LA42 7% @ E 3T A500 mg/kg AT o

2RI B A B B4R Y 3T A500 mg/kg
AR o

3RS AE A AR~ B RRE MR R B R
o B - R ARERERS AEUNERY
7 3t 4300 mg/kgA T o

ARSI ERNEMESES  AEeRERY TS

40 me/kgiXF - 1034 A 108
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+£78)

im[EF=227 - BQlIZAZD
HIER & ga?

324%3% X 27/78 112
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IELATREE =300 ER/ A
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s $T s 100 ~NE=0121F

A Tﬁh s=Lb—Lb

~ IB—Wi300 EA(mL)
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ABE R B35 ) B AR iR

EEMHER
(Hazard Identification)

v

¢
FE A B2 BT
(Exposure Assessment) (Dose-Response Assessment)

v

JR B 4 PR

(Risk Characterization)

U.S. EPA, 1989

>
&k F 18 E 45347
« %IFAEI5F3AZ8A ~ Y200K M > YH2UETF AT
KbFATE » 22623008 Avg—F ~ #12508 A3 »
BEAYER200 % 0 BRR200K > BXH100E 3%, m@%
R FFERBRBETE  FMURAWLEEESHEFINE
(%ﬁ?isﬁ#)
c BNEBASZVEHNFREAEYE > FELWRERA 124
fEOBFREP FEAERE
(FEWEEE)
—MAEe TEE  ARB ISR EHAT BB I
FARUALR  ERLEFERPLELH LSV s 22684
EAHM AREBHESHR ERER THEAF, - Tk
B K -BLITHEA B3 LA

(B EBEFAE)

°© iEabih ey 4R AR AR E K

RS 45 b4 i)

-10-




1R RR 5 &
R L F

A N 10-6' TN

] 2w B TERXAR ATEXER

SR FE !

-11-




F 8 MR8 H AR

i
aluminum

Stomach

Gallbladder
'szé
rag ’ s
- Pancreas
' nd

Live:




y

1% P 6548 a9 48 B Bl

s BN HBRUBRIK 42T BB HE@IR
RBEB RIS - N HALE YN RIE >
lﬁ%A%umﬁA%%ﬁﬁo

e EE b EEKREE N TARSAEPHIEN
(BR {5 ppm) > BHFAEEY -

o IR ER AN L LIRS 5’1%\%%73@9’3
AR BN RBENE AR -

o FULE R B HFRETNELAMMMGE
pg o

12:39:42 Bt L E R e £ 13 LloE Bk TREREEHR
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B — ViR )k _N_ _NH,
( Azodicarbonamide ADA) HN" N7 YT

s BRA_TFEEMAWBME > KR - —&lbs - — &
IEm AR R ERE  TE EHMABBSIBB B 0H -

s AREANAELE LRI AR HmE o FRA K £45
ppm o

« B THHE, B REHYARAER > Kokt
A K IR H R AENB T > AR PR B VB R 0 LAy
Fad v akesamar (SH) #afbh—5iée
(—S—S) &G H4 AL MR B @KL
Mo B EAIme BN - B s BN BERmAEa
M S OO R PAE -

SUBWAY: stop Using Dangerous

Azodicarbonamide in Your Bread!

Azodicarbonamide is the same
chemical used to make yoga mats
and shoe rubber. It's banned all
over the globe because it's linked
to respiratory issues, allergies and
asthma. This is not eating fresh!

¢, EU, Australia

Subway uses Subway does not use
Azodicarbonamide in ! Azodicarbonamide
their 9-Grain Wheat, in other countries.

9-Grain Honey Oat, Italian L- ccisserccicsssicmssonnisnsivesen
White, Italian Herbs &
Cheese, Parmesan/
Oregano, Roasted Garlic,
Sourdough, and Monterrey
Cheddar breads.

We deserve the same safe ingredients
that Subway uses around the world.

SIGN THE PETITION: foodbabe.com/subway
#NoWaySubway
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$a 8 F 6 B 15
BR_FERAZERONBR TS ZEHT A
o R E M BL3E:
Bt —HikBiurea: R B & R HEY 0 ARG AN AFE o
Fiz J ¥ ®% 7 B5 (Ethyl carbamate) IARC 2A 84 A8 7T 55
BB  RBCLABRFRBEENEY TR S
e Rt R = FERRE 0 JBEE - A~ Bk - e
SRR TR CE
B —nMEY A HWiSemicarbazide - £ HFHETF >
G RA A IR otk N BOE A BB AR T 0 2R R
BN R R KR o IARCH] &Group 3 > R#ERE
AT BANRBREY -

Lo 4 e 4 3

- LBFDARBRMREHZEHBLEIWEE
WATR ARG RS E » G/ EFREFZERA
HGBREEIE - AR —BAT B FERIB R
—VE MR IEBM e E 0 TE A ALK
Jo EfE 0 R AR AR 0 AT A ek Y o

o TR —EBRIFYEEIFEG G 0 BE T HSE
A—FEEeLELthonaRZ e TRy
o UHESEAEY  MALRRF OB
WG IE R AT R AR A SIEY o
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i .1t X ¥F & ( Benzoyl peroxide BPO)

c @ E R AAEWYEZGH > A B E60ppm o

s ARG E"TEAE  WE HIIRFEAENOERARE
REAA RO EEY EAAZ/LER > MmERRKRAKE -

o JakyiR AR E BRGNS BEW B EERAE
& mANBEALKFERREI A b AT EHEE
FW M BAzZibmAEHE  REhHEE R
B A A RFES o

o mElENZBEALETEE > BEBK FA X%
BRIARE AL ERMEEDBAALRKTEENK S
G RMATCHNAEYEF B » ££12/) 5% £ 5|
R R (2 — AP =48 A 4 BRI RSB o

X ¥ B (Benzoic acid)
FROHER > WHER @B - MELA K
BMAER o
EAARR 0 R399 — 15/ 05 P9 » 7] g4
RERAVER A BB kP HER o
FDA %% #8 A GRAS generally recognized as safe=
B ouids iy o
Developmental toxicity: NOEAL: 500 mg/kg/day
ADI =5 mg/kg
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AFREARBEEARE

1. ZI&U%T'fiH%ﬁA m}j{%u‘:{? Y F’Ejﬁgun /‘ﬁ“ﬂ# ,@\%
2 A% ﬁil’ﬁ% CBARE A BAKKR S Ky
@%E%RL(@E%)K?;%‘%ﬂﬁ‘%W\
ERERE - SR Ee - Ed s RE RT3
B %/Eb /\1»')155 - é 0%~ %ﬁﬁl?ﬁf} /R’}%%ﬂ% N
ok tE R R bk & & U Benzoic acid:t 41.0
g/kgLLWT

2. Z]»—\‘f' T'ﬁﬁﬂﬁ"% % ~ B RfaE Al L ~ w EEAOE -
RompBe ok s s 9k G808 BB R S

A & LABenzoic ac:|dﬁ]0.6 g/kgATF °
3RS fE AN EI - 2Kk 5 B = tABenzoic
acidzt A2.0g/kgATF o

X = A
XFEBEBAETLL—LL
4@ 6L Vs AR
* &/ 60 ppmid BAAL K FERIE G ahda ik #iadaal20g v K
Eﬁﬁxéﬁ = °
60 ppm=60 mg/kg
120 g (0.12 kg) x 60 mg/kg=7.2 mg & AL X F &

K FBE<]1 mg

o —HREH P A K F E£200 ppm R F % 0 "B —HR350F 84
BRI N B R T BR >
200 ppm=200 mg/L
350 ml (0.35 L) X 200 mg/L =70 mg

s WwERKARATFERYWAERMERABAILRKT B > SRR
L3 A4 o
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Sodium Benzoate

+

Added Vitamin C

Benzene

+

RF B+8EHaC

c SRR ERUMBIARTRAKT Koy 4
& A RS RFERY D E B &
MBr R BT RFEEB T RSB P ReyE
— A //,‘?‘ o

s RZEBEMF 0 Ky o =4 AEWHOFTTH910
PPbIATF - FTF L - Aok P ey R o BB EK
7~ JEFARGY » B A AN E EB 415205410
ppb K&y Bk > A8 E N RIR T = R — KPR
AR E ©
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/ Chloroplast \

> NH,*>>AA
arglnlne&
other sources
\ — - GSNORT
B EBAANO; ——> NO + GSH —> GSNO > GSSG + NH,*
/ :

Cytosol /

NO; N
NO; NOj NO;

R & & A A HEE B T

BRI E IR T2/ B OR

fi o)

R

Fe* |
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BE > RET FHHEY

s MO EBEBMRERBA X SEME0%EL 4R A A
E o TIadhuEnmRRESRLE > M
BERAMRAERGE  AMERETT "R LHER
;%J é@%ﬁ% °

RAAZ W RERGBREZH R EfRRE R e
A RHELRED > BEARTTARE R A E 0 BRIV LAY -

P ANN 35 ke

SEBEXRAER AR A SHLB3 o h it E
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Nitrate in the blood can also be

picked up by the salivary glands
and start the cycle of NO

production all over again

L]

Figure 4:

*
The Entero-Salivary
Circulation cycle showing
the complex interconversion
of nitrate, nitrite and NO in
the body and the

, |
Nitrate and some y L“"“‘““"‘ concentration and
nitrite from food ; A recirculation of nitrates in
I ’! the salivary glonds. (From
‘P v Lundberg et al., 2008)
s "
Some nitrate and nitrite reach the
blood and can be converted
into NO when oxygen levels are low
Bacteria in the
oral cavity convert
nitrate to nitrite
\J
Y
¥
» Y
.
<4
4
<4
U
4
A

The acidic environment of the stomach = &

i -
>

results in the conversion of nitrite to e e

NO.This NO can go on to have effects :

throughout the body Any left over nitrate and nitrite are

absorbed in the intestine

Excess nitrate ks excreted
by the kidneys

HEB e XI5

O % 4m [ bacterial nitrate reductasess# i %
o R Bk BR % 4 pR 20 R BR BB -7 AR IR A i
AEE T ey %a @ > Streptococcus mutans#d i

4RIK A > A ERY o

AR S REN R AR 0 BRI

A4 —AAER

B o B FbBE i Ao 5 o A
R e AR o R By B R
SRR B RS
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B ER B PR AR

o BN B @ RBE N S A TR € k) T
BEEAREABARIRARYGEZE ) HEEBE
FAAFLEE > 2 A50 mg/kg LA T (AR BR BB 7% & & 31) >
ERAEEANE S AEA250mg/kgit T

s RBERELEECH TR LPHEHL T LM RAKRY
FEREHTHERE RBE XIRAHBEBEZE > RiIL
REHZREIMAREIZRE > AHHEREM T
#.[# %2,500~3,000mg/kg * A B EM S > EH A
2,500~4,500 mg/kg > LAA R (RAER) ZHEmMmT >
i K BR B8 AR & % 2,000 mg/kg

HE R ACAZ & PR 848 A AF B B 138 > i W B K

KB REB R A DA o B BB 77 S

2 %K % K % 2 (mg/NOy/kg)

WAL R Wk 11818 —3A318 3,000
MRk 4818 —10A318 2,500

1R, AARE A R KA

3 2,000

%frﬁﬁ;%ﬁ (2m¥y R WKI0A1B~-3A31A :

PABEGEE) CEMEEE TG 4, 500

#Bo¥BE (Iceberg — AP EE 4, 000

lettuce) W ARAR1B~9F318 : 3,500
—HHEABRETHEE 2,500
—fEEAEL B E 2,500
HHEARETHEE 2,000
AP IIGEE
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1995@%”5‘ R #2 2. Qﬂﬁ"&/t‘i‘ﬁﬁfi gzl
Bt B R E B

AmEHREE € (Codex) RER ~ hud KB RN

ZHBA Y ER TR TAHBREBXREZEMR

© BRZFEVIRIGIE AR R AR B 2 A R AR K
R BN A& MR- 22 A AR 1ES 4 (N —nitroso
compounds) (4w 82 B4 i ) 75 AR, &4 B Bk A

KB PRI E DS > I &k
TALZ FHLEE > BFE R ARSI AL
M o

s WATBUB AL FBE S TS HREY

EE O AMTABMRBARZIAARBELARAELE

8 -

HITE R B BB ix K IR 2 4% 4 £ 2500-4500 mg/kg
(ppm) » B E g &%ﬁﬁ*ﬂ%g
X

L BAGBEATBEHRRAHR B ELES
Z437mg > 60 s AB B ZEMHMILEIRA
222 mg o

5 B #3000 ppm= 3000 mg/kg x 0.3 kg

=900 mg >222mg

2. 222 mg/ 3000 mg/kg =0.072kg =72 g # %
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R .,
HND: + JI‘T.[—[
Rl
29 amine
AR g2 AR B NH
- Bl M )
=8Bz .
R)LR'

Only the secondary amines, imines and aromatic
amines react with nitrosating agents to form
chemically stable nitrosamines.

25 &4 Bz N-Nitrosodiethylamine
H 4K, 34 3 % % 1ARC Group 2A

H3C @] En Zyma[ic H3 8 Q
4 Hydroxylation \ 4
N—N - > N—N
/
H;C H5C
N-nitrosodimethylamine OH
I\ CH,O +
H,O
CH3N,"
+
OCH; O

N N
HN HN

Y — B

H,N )\\h N|> H,N /L\\N N|>

O®Methylguanine (Guanine
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A %2 A B 8 AL pR SR A Y

c MAHERE A THIbR — AL -
s A TARFT AL EAFHIZ - AR 4F T
&t 0 LIEERERE ~ A MR E  BF
B LA A ER BB O 46 T i 4 (v
morpholine) » B8] & H /X %4 -

o M FARM T R P 89 50 A BR BB A AR, 22 AH B
Mg AR o

RN R AR X

1224.15 ANEH ﬁl!miimﬂ Eﬁ!!ﬁﬂtﬁ!'ﬂ!
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o SR > 2007 F B4 AR, 0 — B v 10% A5 B Fu 44 4-C
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o FE AR RS R BE R A T AT & MR A MBE R S By A o
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s BNBEFTERAALART PETY  ARRNETAHEEY
REA RS mEBHERATANIAREYRE LA
FHEER -

s BB RERBREFSLEREERE -

Nitrite SaFEER

=g
g

A~ + amines \.02
N-nitrosamines |

e

v N-nitrosamines
sipgEe HNO,

Lipid

L)

v A
(pH 1.5) NOSCN

\ J

== N
ERNE - =E(E M ade bHa
R {EA s onVItC
N-nitrosamines

-
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WA E
FHBERELARA  TOBRELY ?

C BEBAGRELEL  MAAMMGRE > S
FHRESGRK > £ BB K &@m%
%Hﬁ:ﬁﬂ% By KR BRAEIR .Jﬁﬁ@éwk?z ’
B AR ~ B EEEIK S BIATEES 1,{% % o

T B BRAK BAG  FERELRAES
A SRR m&%&m;xﬁﬁﬁﬁﬁ Tk
R ey T UL ERRTAE'T YY)
wfwﬁgﬁnx’@ﬁﬁﬁ%%ﬁﬁamﬁ
TRE BETERLBZEALKT °

Lzl

0 0
Il [l

LR Y R T A HO-CH,-CH,-OH + HO—C@C—OH

Polyethylene terephthalate (PET) ¢y, Terephthalic Acid

HR-_FEE+L —B

Sb203 \\
—C CH,-CH,-0

Polyethylene Terephthalate

BAT ¥R e A RS - 88k 2 2B E/FPETH 2 ¥ &4
fRALA B > H90% & = A1L —66[Sh203] K Bt 845
[Sb(CH3CO0)3] > .1 Jh&h 8 Ay 3t & AR PETH I o
giw& %ﬁ%’%ﬁﬁ*%%%é%%@A%ﬁﬁ
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EE RE AL FEL - LB b

S A b e FES s LB EY -

#—rﬁfb 7J</¢r‘-tk'-%1$@‘3li\ﬁ‘ﬂﬁ@ M~ KR HEME
gt FEmE

Fﬂfrfaﬁ RNDH =R S EhZ % R A8 A SR g1 AR B 4

¥ o M E BRI wﬂa&i%%é@%@é ] 28

SR RABBEENE

e B B9 B8R B KGR 2 ' A AR TR R 5pg/L

K5 E B AT e shE B 2% 2.3 mg/kg

U— B E N+ AT AR B RTTHIRG

HREENE—BLtTZR -

104 =8 Non-carbonated water (brand A)
- -4 Ultrapure water (brand A)
LB 4 Carbonated water (brand B)
— 7 - ®  Ultrapure water (brand B)
=
r— B
; f"l-
=
g 5
o -
E 4
= -
g .
'c 1-
-
1 o
| -
)

2rC 40°C 50°C orC
Storage temperature for 10 days

Food Chem. 2013 Aug 15;139(1-4):672-80
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18PET LR Same o 5HPP
WK T LB

KRB mwaze REH
KB mwn7e KRB

& BCMERREEE_PEENY

. ¥ | b T iy
LS !

HEED - semEaany
(SUPER LAB) « (AT) &8

A4 By A G4 8 RS

Foox B85 (PC) 2R 69 BB H 5 pAfE AL A 7 H AR
KR~ EEBEM ~ BREMS  BRE-CD-DVD~ X

REE -

20084244 £B - &R - mEARCERANRE L o
I ma polysulfones (4o I K 25 Bt polyphenylene sulfone ~
PPSU & %% Bt & polyethersulfone ~ PES ; $2PC[F] /& &7
a2 H )

5 ¥y B 8. T M (polyvinyl chloride @ f§#%PVC » B
W E 5P 8 F358 0 7] 485 F Bt BRpolyether
ketonestf 2 HL BALE| & HALE]) > TF4H E @A -
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REHMARERR

o Fy AR R BB IR AURHRS 0 R OSSR 6 OAR - Bk AR 4K
BERE EMATASCHRELAEMHERLZ AN
B P o M AR FEAED A EE A B R
BUFEEMER > LITREDERFEIEHA-

B JEBA L By AR AN RIS P 0 THEEH
REBRBELELMBEZENA, LITABEEREZ T SH
ERANKRE  BHEERE -

BAFRE R PERETR R EIRE QAR S
RBR T TFEREATRRNTAEERARTERT
B IR e 4T HE AR BBy A) o

BAEKSAYERA

R BrAR R AR

C LS R WA ) §4080

Ug/ &

c FERADNSER ANRAK  BUAFERHR
o B ek FE 2] E A o exposure through
thermal paper median intake of 445ng BPA/day
for the general population

« ADI=50 ug/kg/day

« AEEM
.« BHEM OO

o IR BB Beshons A
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Endocrine Disrupting
100, Chemicals \

0 » 0 >
ENDOGENOUS EXOGENOUS

Risk Assessment
Dose-response -
Assumed Monotonic
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Graduate Institute (92-23123456 #88602 A

Toxico

() tj ‘y"

Principle of Toxicology

Paracelsus (1493-1541) (B E R, H#E L2 R)
- What is there that is not poison? All things are poison
and nothing is without poison. Solely the dose
determines that a thing is not a poison

-RABEREHFMN

€.

)

% Bl

L

LB AR AN b R
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RACHEL CARSON

RACHEL L. :
CARSON  DESl

3 %ég,ﬂm
- DDT (dichlorodiphenyltrichloroethane)

R—EABRR BRIHE -

- 1950 1980F]  DDT# B 2 ER N EXES -
- 3+t 2 % Paul Hermann MullerZ BDDTH N & Bk & RN LB A
MEHEEREFY  BLAIMSFREELERALTRLE -
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-19724F + EEAFALHEFIDDT -
19736 » REMEEE CREWEE) -
- 19634 i SRBREAFS00 LS - 1
| 1994563 » SEEF(ESO00SIZEMNE
VAl sers0sERERRE T 106 -

4 ¥ R4 (bioaccumulation)
4 H# K (biomagnification)

Energy

[ PP R g T A BRI B Z BCBRAE > Pl 2 A BB LR i HH 2 T
FREEERERE - RERGHREFCZEMARER] ' DDT , « S5 [N THE
SRENS AT E FEVAESR R TER Ik) - — B eR e AR B B R A TR R B ARV 1B T -
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Principle of Toxicology

Paracelsus (1493-1541) (B R E R, HF L2 Z X)
- What 1s there that is not poison? All things are poison
and nothing 1s without poison. Solely the dose
determines that a thing is not a poison

-RAEBERZHFMN

e B ARA L & L
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LD50 (lethal dose 50 ¥ 2 3t #| &)
- is the dose (mg/kg body weight) causing death in 50 percent of

exposed animals.
Dose-Response Graph

100

7 P A S e e e % Data Point

LETHAL DOSE
(LD50)

Response (Percent)

8§ T10 16 20 20 30 35

Ethyl alcohol 10,000
Sodium chloride 4,000
Ferrous sulfate 1.500
Morphine sulfate 200

Phenobarbital sodium 150
Picrotoxin 5
Strychnine sulfate 2
Nicotine 1

d-Tubocurarine 0.5

Hemicholnmm-3 0.2

Tetrodotoxin 0.10
Dioxin (TCDD) 0.001
Botulinum toxin 0.00001
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Water poisoning (water intoxication)

-EBR A RN S A B KR LR PR LE B A3V, @miEs
BERFELEFHTS VK LEREURE, BRHEAT,

B NERE B TR T, LEAKFTHE (water intoxication).
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WERER 7TRAMET
- =8 =% (Arsenic trioxide, As,0;)
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Ot o

(R) enantiomer, effective (S) enantiomer, birth defect

FDATE1 998 AZ AR/ DI 8 48 FH A U A\ YRS BB ENL)

Thailodime&fEE B & g

3:! A

HHETEH A LR TR

Hp#] Chemotaxis o

fnatseiER fil&] Phargocytosis

{anii-itlammatony) =¥ Lysosomal membranes R EAES R Superoxide)

ESE58HE(Hydroxyl radicals) g

s iEE e E T (Tumor necrosis factor)(TNF-a)
EEHrFIFEF(Interferon-g) -

Hp#E] Interleukin(IL)-12 »

Iz ENEifEH

(Immunomodulatory) B IL-2,IL-4,IL-5 -

] IgMIRREEEAE ©
fip#] Inter-cellular adhesion molecule-1(I CAM-1)EMajor
histocompatibility complex(MHC)antigens( £FE)&53%E,

frslmE s (Angiogenesis) EBETFIIREED, Fo4E&

H R SerotoninE:Acetylcholinef&f PR
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Developmental Toxicity Findings in Rodents and
Rabbits for Known Human Developmental Toxicants

CHEMICAL RODENT RABBIT HUMAN
Cyclophosphamide + + +
Diazepam + +
Diethylstilbestrol + - +
Phenytoin/trimethadione + +
Ethanol + +
Lithium +/— +
Methylmercury gk +
13-cis-Retinoic acid + + +
Testosterone + + +
Thalidomide - + +
Valproic acid + + +
Warfarin + -
Fumonisin B, - = +
CHEMICAL RODENT RABBIT HUMAN
Methimazole +/- +
Busufan + +
Enalapril/captopril s +
Polychlorinated biphenyls +— +
Cocaine +/- +
Misoprostol + - +
Penicillamine + +
Tetracycline - +
Toluene + +
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MR

- BHEEFMAHRER

- BAMFMHRE (28 days in rodents)
- mEMEFEMERR (90 days in rodents)

- R R B MR

- according to OECD (Organization for
Economic Co-operation and Development

i)
(# & ¥ Dioxin)

Ci O Cl

2,3,7,8-TCDD

_

The LD50 for dioxin in a range of animals is given below:

Species Route LD50 (mg/kg)
Guinea pig (male) QOral 0.6
Guinea Pig (female) Oral 21
Rabbit Oral 115
Rabbait Dermal A ]
Monkey (female) Oral <70
Rat (female) Oral 22

Rat (female) Oral 45-500
Mouse (male) Oral <150
Dog (male) Oral 30-300
Dog (female) Oral >100
Frog QOral 1,000
Hamster Oral 1157

Scientific American 1986, 254, 29-35.

v Dioxin half-life -ZZHH
-inrat: 20 days
- in human: 2100 days
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. . .
Hamster (£5) Guinea pig (K= E)

' = ¢

LD 50 value : [T 1000 mg/kg LD 50 value : [1f§ 0.6 mg/Kg

_ I e L3y

Rat

Mouse

-~

- .

LD 50 value : fEf%+ 57 1.2 mg/kg LD 50 value : f8123: 5+ 60 mg/kg

FHABIK - 5 - K#R B

- ADME: A: & & (Absorption) D: 4-# (Distribution)
M: X34 (Metabolism) E: #F# (Excretion)
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BRI B R HRATAE
(1) #mrg (iv)
(2) %A (inhalation)
(3) MUpEEst
(4) £TFixs
(5) ALAES
(6) & ritst
(7) vk (oral )
(8) k& (skin)

R A SR

il ik
EFK —




800-10_01

PM2.5 AZE®R
0.3~2.5M *um)

A A

@®/D ooum  AMEE 70um
PM2.5 RIS X1 BMEEE1/28

Skin REZEUX

Epiderrnis——«|; ;

Dermis
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Aflatoxin (£40% %)

TRBUttrafiane . e
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Aflatoxin By

wRE O 07

O
Metabolic 9] OCH
CH- activation Pz 3

by CYP450_  Aflatoxin B4-8,9-epoxid

Guanine( &5 g 5L )

= EHEERERE

BEBSEIRTEASRRERRERRSEENT :

EREE HEBEERE(EHEAflaon B~ B2~ G1~ G)
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= aibiili= 10PPhLLT
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ppm (parts per million) B ¥ 42—
- 1000000010%) i+ 2F1AH5H

ppb (parts per billion) ‘& 4= —
- 1000000000 (10®) a8 SR 1549

Volumn: 2,500,000 F+
-25x10°% 7}

-2.5x10 9 2T} ()

1ppb =259 FHY)
g (&7t o

—-%$WYT5% &SP HOO LR o e T
AT AR R &SR 52 £0. 003ppm(3 ppb) >
FAHAZZEMED. 002ppm (2 ppb) » 00X E A K vy dk
T A B ¥ AR - (2015/05)

- 00% $"*2004$¢@’ BT X LB AR BAR
B FRBE R 0 B EE21S0 ~ HACCP % B B3 44
M B o L 3F IR B ESCSHERIL R 5 B A 642
# ~ 5994 B 6674 » 34K E B AR A5 X MR IA
B3AT - B20135F4&£F2015F48 » ARHLIRER F
A ESCSHE B b KRB T4tk - B @18 B 2%
B oA o
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Figure 1 | The oldest existing illustration of a smoker — a Mayan god. (Image courtesy of Imperial
Tobacco.)
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FIGURE 2.1 Chimney sweeps from The Children af Old London (1850-1880), by Emid Eliott
Linder (The Pennyfarthing Press). The young chimney sweeping boys, distinguished by the
su0t from their filthy environment and by the bundies of twigs they used w sweep down the
soot in the large old-fashioned chimneys. greet the dawn from the rooflops near St Paul’s
Cathedral, London, England.

m Leading Edge
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Hallmarks of Cancer: The Next Generation

Douglas Hanahan'2" and Robert A, Weinbergd®
The Swas Institute for Exparimental Cances Hesearch (ISREC), School of Life Scierces EPFL, Lausanne CH-1045, Suitrer snd
“The Department of Biochemistry & Biophysics, UGSF, San Frandisco, CA 94158, USA
fhitehead |retitues for Research, Ludwig/MIT Center for Ongolegy, and MIT Dapariment of Biclogy, Cambridgge,
MA D142, USA
*Caomespondence: dh@epfl.ch {D.H), weirberg@wimi edu {RAW)

DOI10 1016/ cell 2011 02013 \
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Sustaining proliferative
signaling

At year 2000

TEHTAHAESE
-Resisting
cell death

A EHT4E
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At year 2011, reprogramming of Energy Metabolism EEFEEHHI TR,
evading immune destructionZkBE 25 24 2 iB7%

Tumor-promoting
Inflammaticn

Enabling Characteristics

Understanding the hallmarks and characteristics of cancer helps to
elucidate cancer development,
identify potential therapeutic targets, and
dissect basic cell biology of normal cells

A S R BT T AT SR TR G RER R

EGFR Cyelin-dependen
inhibitars kinase innibitors
: . Sustaining Evadng -
Perobic glycolysis prolifarative rowth Immune activating
inhibitors signating ELPPrESECrS anti-CTLAS mAD
Danaculating Awgiding
c=liular Immune
energetics /@ destrucian
)
F’roapoa 'c Husrliog Enabling Telomerasa
BHS mi ' replicative
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*
Ganame Wi Bimis
instahility & promoting
matatian Infammation
Y
PARP Indusing Activating Selective anti-
Inhibitors angieganasis imvagion & inflammatory drugs
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Inhibitors of

VEGF slgn&ﬂng) (

Figura . Tharapautic Targsting of tha thaflm of Cancar
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Inhibitors of
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Multi-step tumorigenesis in a variety of organ sites

cis
—
==
L
NORMAL INITIATED PRE-CANCER
colon 5-20 years adenoma 5-15 years
dysplastic oral
4-1
head and neck tobacco use 0 years leukoplakis 6-8 years
cervix CIN1 9-13 years CIN 3/CIS 10-20 years
lung (smokers) 20-40 pack-years
atypical
breast hyperplasia DCis 6-10 years
prostate 20 years PIN =10 years latent cancer 3-15 years

Figure 11-7 The Biology of Cancer [ Garland Sclence 2007)

CIS, carcinoma in situ

CIN, cervical intraepithelial neoplasia
DCIS, ductal carcinoma in situ

PIN, prostatic intraepithelial neoplasia

Multistage mouse skin carcinogenesis model

Initiation
Carcinogen/UV

imeversitile genetic o

L ?jf-l-l l-_l-_.'-.-* !- '—__—» metastasis

Promotion
tumor promoter/UV

L

miutation in stem

Initiated cefls within
cell lizesd } Iasl

growth of

Progression

malignant conversion

i inoma

P i
fumors = papillomas

Cancers 2010, 2(2), 436-482; doi:10.3390/cancers2020436

[

o

£

2 .

S oce®®6® (T

§ Proliferation

.2 and selection

E O pranssien] @ DA DO S ©

[
00d8®e [

aghdBip

i TR e
ol o o @ estthy tivwue
| 1~
ONADag ¢
Ieatimted cefll
R spaptasn
Foralkson
Cancer

-58 -



Multi-step carcinogenesis

Siraas Mizhe canztrustion Mizhs sxpanzien
Epithelial —

eell
mambrans

Fibrobilas @

Premataztatic nichs

Tumour microsmvironment

Figure 1| The dynamic cancer niche. A cartoon depiction of niche  niche, st a distance. P lar cytok such as forming growth
deriod from local ar sy 1l dcells that  Factor-fi, interleukin 6 and stromal-derived factor 1, can be produced by
initially imgirove cell survival and then p li heniche  bone d colls, iated fibroblasts (CAFs) or
expands i i This exp. tumeur colls, and seem pport niche expansion and MC,
is able to initlate new microenvironments, such as the p tati yoloid cell
RATURE REVIEWS | CANGER VOLUME 13 [TULY 2013 | 533
Multi-step carcinogenesis
Basernent Epithelial
b
Malignant cell ="
[ ] - 20202 '
s
e e
NATURE REVIEWS | CANCER VOLUME 13 ] Ly 20!)Till

Schematic of niche construction, expansion and maturation. This cartoon shows the interdependent processes that might
occur in a developing niche that parallel the classic multistep carcinogenesis model of initiation, promotion, and
progression. Niche construction by normal cells ratchets up malignant potential by improving the survival of initiated
cells. Niche expansion supports the tumour cell diversity and probably accompanies angiogenesis, and eventually
matures into the tumour microenvironment. CAF, cancer-associated fibroblast; IMC, immature myeloid cell.
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® AIANESE4EYEMBERIEEE (HBV protein) - MEVE R (heme iron)
HEENSRRNEMSB - BENE - LA FEERA 1N

® INTiHEBHVATLEEARE R - Al e EBERE P EREURL2YE -
R aa i EEY(N-nitroso compound) ~ 3B ERK (polycyclic

aromatic hydrocarbon)sk g8 # (heterocyclic aromatic amines) o
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Environmental cycling Ecotoxicity
Global distribution e
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oc /j
__ Ocurrence

Nalural

Pl

anthropogenic W
N \\
\,1 Chemisiry: . % Human exposure |
Snaahfomn | S
Speciation e Dietary
Essentiality Medical

_

Mechanisms =
Adventitious bind, mimicry
Oxidative stress
Adverse health effects < . Enzyme inhibition
DNA damage
Gene expression

Figure 231 Svervdew of mefal fovicology
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Table 2.7 Known or suspected causes of human cancers

Environmental and lifestyle factors known or suspected to be etiologic
for human cancers in the United States®

Type fﬁﬁ@?%ﬂiﬁﬁ’ﬂ%ﬁ % of total cases®

Cancers due to occupational exposures 1-2
Lifestyle cancers
Tobacco-related (sites: e.g., lung, bladder, kidney) 34
Diet (low in vegetables, high in nitrates, salt) (sites: e.g., stomach, 5
esophagus)

Diet (high fat, lower fiber, broiled/fried foods) (sites: e.g., bowel, 37
pancreas, prostate, breast)
Tobacco and alcohol (sites: mouth, throat) 2

Specific carcinogenic agents implicated in the causation of certain cancers®

Cancer Exposure §kﬁ%’§

Scrotal carcinomas chimney smoke cond
Liver angiosarcoma vinyl chloride EZ5% - REAZSF
Acute leukemias benzene
Nasal adenocarcinoma hardwood dust DES, ﬁ?/??ﬁfﬁlﬂﬁﬁ;‘fl ]:3&3]??{5%”

ietary ingestion and medical treatment for
DOs:aasarcomn radium §& breasz angd prostate cancers
Skin carcinoma arsenic Bl * From about 1940 to 1971, DES was given to
Mesothelioma asbestos &7 pregnant women in the mistaken belief it would
Vaginal carcinoma diethylstilbestrol reduce the risk of pregnancy complications and

Oral carcinoma snuff losses. .

PR ERRRIRTHIR « DUREIRTTT TR HGE A
*Adapted from Cancer Facts and Figures, American Cancer Society, 1990.
"A large number of cancers are thought to be provoked by a diet high in calories acting in
combination with many of these lifestyle factors.
“Adapted from 5.Wilson, L. Jones, C. Coussens and K. Hanna, eds., Cancer and the Environment:
Gene-Envi Interaction, Washi DC: National Acad Press, 2002.

Table 2-7 The Blology of Cancer {0 Garland Sclence 2007)

Lifestyle carcinogenesis (> 2/3 chemical induction of cancers)
Table 8-22

Carcinogenic Factors Associated with Lifestyle Z27ETRISE

CHEMICALISh, PHYSIOLOGH EVIDENCE FOR
CONDITION, OR NATURAL PROCESS ASSOCIATED NEOPLASM(S) CARCINOGENICITY

Alcoholic beverages Esophagus, liver. Sufficient

oropharynx, and larynx

Aflatoxins Liver Sufficient

Bete| chewing Mouth Sufficient

Dietary intake (far, protein, Breast, colon. endo- Sufficient

calories) metrium, gallbladder

Reproductive history

1. Lave age at Ist pregnancy Breast Sutficient

2, Zero or low parity Ovary Sufficient

Tobacco smoking Mouth, pharynx. larynx, Suflicient

J10Dacco SmoKing
lung. esophagus, bladder

cotar s Aclapied From Pitor (1986w and Vainic et al, (19915, with permission

From Animal Feed to People Food

(The Belgian Dioxin Incident, 1999 )
originating from oil left at a waste recycling
center (entered the food supply via animal feed
made with recycled animal fat)
BB RES PCBETH
e W RS e - Hhay
transformer oil (coolant fluid, 2 & B 4PCBEY F
BRI -
= 2001, EEFIRF R AR MU REFEEEN

HAMBONER RR
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EZE B MERIHIEE (Ames test)

rat liver
homng'enizud
+

test compound
metabolic activation
of test compound
by rat liver enzymes

metabolically
activated
compound

to grow without added histidine
in culture medium

l count ber of b ial col

Table 2.8 A sampling of Bruce Ames's roster of carcinogens identified in the
normal diet*

Foodstuff Compound Concentration in foodstuff
Black pepper piperine 100 ma/g
Common mushroom agaritine 3malg
Celery® furocoumarins, psoralens 1 pglg, 0.8 palg
Rhubarb anthraquinones varies
Cocoa powder theobromine 20 mglg
Mustard, horseradish allyl isothiocyanate varies
Alfaifa sprouts canavanine® 15 mglg
Burnt materials? large number varies
Coffes caffeic acid 11.6 mg/g

dewd 37 Jly accurring istarad, " nlab

b
add to Salmonella bacteria unable mmmmmﬁm ““mhuﬂmﬂﬁf”"ﬂ’m

caraway, lury, cherres, chil
tinnamon, claves, coffee, collard greens, comfrey herb tea, coriander, corn, currants, dill, eggplant,
endive, fennel, garlic, grapefruit, grapes, guava, honey, honeydew melon, horseradish, kale, lemon,
lentils, lettuce, licorice, lime, mace, mango, marjoram, mint, mushrooms, mustard, nutmeg, onlon,

that have undergone mutation
enabling them to grow without

orange, paprika, parsley, parsnip, peach, pear, peas, black pepper, pineapple, plum, potato, radish,
raspberries, rhubarb, rosemary, rutabaga, sage, savory, sesame seeds, soybean, star anise, tarmagon,
tea, thyme, tomato, turmeric, and turnip

added histidine

Figare 2-24 Th Biclogy of Cances |© Gadland Sckence 2007}

Both physical and chem

G Y 9 yg leased, perh: the
" 4 A vlth elbmination of dning proteins,
ion Igr burnt daily in the ¥ bread el
toast and of ked at high

dapted fi B.N. Ames, Diet and Science 231:1256-1264, 1083;
B.N. Ames and LS. Gold, (99.99% all 1), Proc. Natl, Acod. Scl. USA
87:7777-T781, 1990; and LS. Gobd, B.N. Ames and TH. Slone, Misconceptions about the causes of
cancer, in D. h, ed., Hu il Risk Assessment: Theory and Practice, New

York: John Wiley & Sons, 2002, pp. 1415-1460,

Table 3-8 The Biology af Cancer |© Garland Sclence 2007)

ical carcinogens act as mutagens

OB vs BURETE

2 10?
£
8
E 2-naphthylamine
§ 10 I benzidine
‘5 4-aminobiphenyl I
g dibenz{a,h]
2 1 anthracene
5 ® propane sulfone
5
g 107"
w
2 sterigmatocystin
>
B 102 aflatoxin B1
=
o
b
£
g 1073
1073 102 107" 1 10 10?
g per 100 Salmonella revertants
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The capacity to blunder slightly is the real marvel of DNA. Without this special
attribute, we would still be anaerobic bacteria and there would be no music.
-Lewis Thomas. Biologist, 1979

Boveri’s hypothesis on the origin of cancer
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Figure 2 ;‘_Mutg:)la‘_mll poles cause unequal ﬁ@ﬁﬁim%mﬁ%ﬁ%ﬁﬁ*ﬂ

greg @ | Boveri

showed that fertiization of sea-urchin eggs by K%gﬁ%ﬂﬂ'yémﬁﬂﬂiﬁﬁﬁg [iﬁﬂ'\] °
two sperm rasults in multiple call poles.
indiviciual chromosames then attach to different
combinations of poles — for example, one copy
of chramosoma ¢ & attached 1o poles 1 and 2,
and one copy s attached to poles 2 and 3.
b | Chromosomes are segregated 1o the lour
poles at cell division, izaving some cells with too
many coples of the chromosomes and some
with too faw — for example, cell 2 has two
copies ol chromosome ¢ and cell 4 has none.

Nature Rev Cancer. 1:77. 2001
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Human familial cancer syndromes due to inherited defects in DNA repair

Name of syndrome  Name of gene Cancer phenotype Enzyme or process affected

HNPCC (4-5 genes)* colonic polyposis mismatch repair enzymes

XPt (8 genes)® UV-induced skin cancers nucleotide-excision repair

AT* ATM leukemia, lymphoma £ to dsDNA break

AT-like disorder* MRE11 not yet determined dsDNA repair by NHEJ

Familial breast, BRCA1, BRCA2 breast and ian carci homology-directed repair of dsDNA breaks
ovarian cancer

Werner WRN several cancers exonuclease and DNA helicase®, replication

Bloom BLM solid tumors DNA helicase, replication

Fanconi anemia (9 genes)' AML, HNSCC repair of DNA cross-links and ds breaks

Nijmegen break? NBS mostly lymphomas processing of dsDNA breaks, NHEJ

Li-Fraumeni TP53 multiple cancers DNA damage alarm protein

Li-Fraumeni CHK2 colon, breast kinase signaling DNA damage

*Five distinct MMR genes are transmitted as mutant alleles in the human germ line. Two MMR genes—MSH2 and MLH1—are commonly
involved in HNPCC; two other MMR genes—MSH6 and PMS2—are involved in a small number of cases; a fifth gene, PMS1, may also be
involved in a small number of cases.

bXeroderma pigmentosum, at least eight distinct genes, seven of which are involved in NER. The seven genes are named XPA through XPG.
An eighth gene, XPY, encodes DNA polymerase 7).

“Ataxia tel tasia, small ber of cases.

dMutant germ-line alleles of BRCAT and BRCA2 together may account for 10-20% of identifiable human familial breast cancers.

®An exonuclease digests DNA or RNA from one end inward; a DNA helicase unwinds double-stranded DNA molecules.

'Nine genes have been cloned and at least eleven complementation groups have been d 1. Compl ion group J encodes
the BACH1 protein, the partner of BRCA1.

The NB51 protein (termed nibrin) forms a physical complex with the Rad50 and Mre11 proteins, all of which are involved in repair of
dsDNA breaks. The phenotypes of patients with Nijmegen break syndrome are similar but not identical to those suffering from AT.

Adapted in part from B, Alberts et al., Molecular Biology of the Cell, 4th ed. New York: Garland Science, 2002; and from E.R. Fearon, Science
278:1043-1050, 1997.
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Genetic instability in cancers
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Gross chromosome rea rrangement

Losses or gains
of whole chromosomes
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Genetic heterogeneity
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Mbire Reveaws Cenesr 13 108-1LT (2001); doit10.1038/ 35101065
CHROMOSOME SEGREGATION AMD CAMCER: CUTTING THROUGH THE MY STERY

DNA
hypomethylation
activation loss of
f K- 18qTSG
loss of APC ° l i ql loss of p53

normal 1 hyperplastic early-» intermediate -» late l - invasion &
epithelium epithelium adenomas _- " metastasis
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Table 1 | Frequency of aneuploidy

Coll division Methed of Incidence of aneuploidy or Refs
detection chremozome miz-segregation rate”

Miratic division
Saccharomyces covevisior Plazmid and YAC loss 00D 1-0.01% 19=22
Schizasaccharomyces pombe Minichromosome loss  0.01% 137
Human tissue culture colls FISH “1% 23.24
Mo keratinocytes Singlo-cell sequoncing  2.7% 26
Human keratinoeytes. Single-cell sequencing 0% Fil
Human and mouse brain Single-cell sequencing  3-5% 26,34
Hurman and meuse ver Single-cell sequencing  ~5% %
Human tissue culture cells displeying CIN - FISH 20-100% 3
P> Concer SKY 285% 6,138
Meiotic division
Saccharomyces cerevisios YAC mis-segregation 4% 19
Schuosaccharomyces pombe Minichromosome boxs 4% 139
Drosaphila melanogaster SKY -0.1% 140-142
Mouse fertilized eggs SKY 1-2% 143
Human sparm SKY 1-4% 144,145
FIsH 1-3% 146
Human cocytes S5KY 10-35% 147,148
FISH 20-70% 147148
CGH 30-75% 140,150
Zygotes human) FISH and SKY 5-25% 17
Spontanecus abortions (human] 5KY 35% 17,3637
Stillbirths {human) SKY 4% 17,3637
Newbearns (human) SKY 0.3% 17,3637
COGH, e e by CIN, eh b mstability: FISH, i i situs b SKY, spectral
karyaryping: YAC, yease artsficial eh . *Plasmid, menichromesome and YAC loss measure mis-soqgregation rata:
SKY. FISH, CGH and single-cell incidence of
AFURE REVIEWE | WOLECULAR CELL BIGLEEY VGUUKE 15| ADEUET 012378 23

Table 1 R AR B SR AR

The majority of human cancers are near-diploid.

detmmm;mwrﬂﬂbacfmldde 1| Number of aneuploid tumors with a

or lost chromasomes 1 with a near-diploid number of | near- tetraploid number of
| chromosomes (<68 1 chromosomes (=69

| :
Astrocytoma, grade I1I-IV 10 1228 | 82
Basal cell carcinoma 23 175 14
Breast cancer 31 ' 140 129
Carvical cancer 4 | 51 120
Colon adsnocarcinoma 1 | 124 119
Embryonal rhabdomyosarcoma 9 1 58 12
Hepatoblastoma 17 1 80 13
Leiomyesarcoma 0 ! 68 134
Lung cancer 36 : 19 145
Malignant melanoma 30 | 138 | 81
Neuroblastoma 28 | 109 , 58
Osteosarcoma 6 186 1 59
Ovarian cancer 5 I 158 137
Prostate cancer 16 T4 143

10 LY 11

12 | 149 13

3 | 166 1 31

B9% 1L 71.8% 1 18.3%

1 1

88 ! 207 13

27 | 224 '8
B-prolymphocytic leukemia 20 1 72 1 1
Burkitt lym) 88 1 75 12
Chronic myeloid leukemia 90 1110 10
Follicular lymphoma 55 | 228 117
Hodgkins disease 26 | 129 L7
Multiple mysloma 64 | 217 : 17
T-prolymphocytic leukemia 25 11 ) 0
Percent of haematopoietic cancers  24.1% 1 69.6% 1 6.3%
(n=1973) 1 1
Percent of solid and hasmatopoietic 15.2% ! 70.9% 1 13.9%
cancers (n= 4753 :_ :
* These cancer cells have 46 ch translocati L i and/or additions but have not gained or lost entire

chromosomes.
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Chromosome instability in cultured cancer cells

Chromosome 8

120 35
Normal cells Breast cancer
» 100 -y
T 80 Ei:
° °
E 60 g 15
40
: £ 0
£ 20 B 5
0 = = o = 1 B =
123 4567 8910MN 1234567 89101
copy number/cell copy number/cell

The copy number of chromosome 8 was measured using FISH. Almost all the normal
cells had 2 copies of chromosome 8 while the copy number of ch. 8 varied extensively

in breast cancer cells.

The great cell-to-cell variability of chromosome number indicates that fluctuations of
this number continue to occur as these cells are propagated.
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Chromosome instability vs. gene mutation

10 14
2 g MCN ¢ g B MIN
£ 7 EMN =4
26 2 g
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g 3 2 4 MWanN
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=
| - :,Ll__
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 NS 2 2w §2 .~
fractional allelic loss g ; g g E = ; ;
viowv

The presence of CIN can be gauged by measuring
the loss of alleles from chromosome arms.

The CIN colon cancers have lost heterozygosity
(LOH, mainly due to loss of whole chromosomes)
while in MIN cancers the allelic loss is negligible.

In CIN cancer cell line, the inactivation mutation
rate of HPRT gene is virtually zero. In contrast,
the mutation rate is far more higher in the MIN
cancer cell lines.

26
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Risk Factors for Cancer
the most-studied known or suspected risk factors for cancer.

* Age

+ Alcohol

+ Cancer-Causing Substances

+ Chronic Inflammation

+ Diet

* Hormones

« Immunosuppression

« Infectious Agents

= Obesity

» Radiation ﬁ%%ﬂ:ﬁﬁjﬁﬁ

- Sunlight {BFRHEPEERBIRERATNEET
« Tobacco AR R R SR e R

Ways to avoid or control things known to cause cancer.

v'Changes in diet and lifestyle.

v'Finding precancerous conditions early. Precancerous conditions are
conditions that may become cancer.

v Chemoprevention (medicines to treat a precancerous condition or to keep
cancer from starting).
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