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. 8TUIWAUNLILUBIATIN chemopreventive agents ¥1i# suppressing agents U blocking

agents 4 _

sSemstauweslmivie uozuam@on umsivihidy chemopreventive
agents yiin suppressing agents 8 |

oimumsﬁwmwd Taiiud Tuntst iy chemopreventive agents ¥ii blocking
agents 19 o

efuroumumyeslamidiug Tumshmiridiu free radical scavenger Aommfauzdald
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611 Tdshu
612 ‘v
613 milulamm
62 mssrmangui iy’
6.2.1. Tamilu
622 inteus |
63 prmIRgualunsdanzda
6.3.1 Yihuezmilulemim
6.3.2 Tulsiiu
6.4 OMWSARIMMIBANLTS
- 64.1 éhilyemns

6.4.2 Trmfiuunzinfioud

UnuIMvsIMIIABl IANIS

nililuilode 4 Abudusenadrnedinfiooms emsiudInndelidesoms
unsremenaudau fis ormsndn s wy SuldudTusdu miTulaemm e Tmdu uas.
(ndoud rmmms‘m:i'ﬁ':mvuﬂwamﬂu 2 ngu Ao nguiiliwfoens Ay nguithitd
WA -'1?4Tuﬂwﬁu'lﬁ'i’umauaui‘uuﬁ'ﬁmﬂuﬁunummﬁqmnﬁumstﬁn'lmuzn?q
nﬁniaﬁm1w1mq'uuzni'luﬁathir(‘innmﬁnuzﬁa Tuvazfuenguimdiidmumain
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6.1 myemanguiilvindaay

) A . 4 iy L L]
msemnguildndsay urmemuivilandhlduda Senwewnsai g
Tugwdeaon14 Thunesesdszion Tusdu Ty unzardTulsmsm

6.1.1 Tsdiu

Tustu ai'lumsmms#'lﬁﬂnmms1J1=mm1‘faﬁ’n"z'n'w 9 W wy uazia
Tsudhimsemsfildwdonilszne 4 ilannedensy TusAuusnsinssWwdim
udr Suduumasvesnsaesiluitinmoth¥dunseiliin  ouley uozeodliu
waeyila TaeTusAnegniovhioewland protease 1AnAannfie nsmeziilu (Uit 6.1)
minsziiluynyilaesiing o - NH, émqnlﬂﬁuuuﬂm_‘lmﬁumw‘hﬂmwmi‘gﬁ'm
insud (Krebs cycle) (osdandsanilugl AT FwmsdrianyesiTulugiveauon Tudle
(NH,) #1 NH, f':s"nnwmnmnﬁ'u'hnﬂﬂﬁ'lu;ﬂﬁn 9 qit 62) noorngndusenin
TrmelugyFe (Urea) smiigdnsgFu (Urea cycle) (31 6.3) Ak

H O H 0 H
oo J: . | 7 é
N—C—C—=N—C—C~ + H;0 —= —~N—C—C + *H;N—C—C~

] | T o
H R, H R, H R, 9
Peptide Carboxyl Amino
. component . component

il 61 mahanevouelaad protease

CM 464 , - 167



168

HyN—C—NH,
Urea Ornithine a-Ketoglutars £ Am?:i:ntd
\ ,N--("—-OPDE' HCO3 + NH, Ghutnmate R G000
1
o

PE] NADXPY*

B0 Uren Carbamoyt E \
cyvle phoaphate 2ADP
+
N P,

B

R— (‘:H—-GOO“
NH}
Amino acid
R— 1i';—coo“

. | 0
“000w-EHlyer € ~-C00" oKeto acid

71 62 msnfBsunloamyesifuvsansaszihilugiliuusag
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Mitochendrien

; R _
2ATP + HCOF + NH, —» HyN~—C—O0PO} +24DP + P,

3 ' 1 phosphate ' .
Carbamoyl ph o-——-'(lz——md
o
((I:Hg)s
HC—NHj
+ .
NHy Citrmulline co00~
(CHg)y _
H—?"NH§ - - _ CoO”
€00~ ‘ Citrulline ;-
Ornithine : e,
0 m: ATP HC -~ NH,
[ o oo™
H;N-—C— NH, _ AMP + P,
Aspartate
Uren
Hy0 | o0
‘ Argtuino- ¢y, KM,
, ] ' ’ " succinate | P
H,N  NH. HC——N—C
N i H |
<|» COO rlm
z?'ﬁ . .‘\CHQ)a
(?Ha)a coo” H(IZ—NH;'
H-—-{I:uNH; ,{é : Cytosol €00~
coo™ ('ﬁﬂ'
|
CO0™ }
Fumarate
11]#_6_.‘3?’.?’5’&%‘1!1@3&
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6.1.2 lusiu

Tuudhmsemsiilindangs TaoseWwdamnlssng 9 Alaniaeide
nsy Mnnermadssonluiy wonity Feonfvunsdad Taohiusnddangse
Wuimasveansaluiiuduihs (essential fatty acid) TvifudauIngjezegluglinsnfivelsd
(Triglyceride) untWoa Innfiae'lsd (Phosphoglyceride) (11]1"5 6.4) éwzqmieu#mmu'lmﬁ
lipase 8% phospholipase AMA WY Se0z IdnAnraiunsaleiu (fatty acid) nialududieg
Wl Tanmenss hignamudellandson udeeliwisomeonn@idede swdoagn
st luTnnoumiorewTaomiilau (camitine) (U7 6.5) nmiuSegraraoiwdeam
maameivesnsa lviussHunszuunsfifonin wa - sendiadu (B — oxidation) B
s¢¥ FADH,, NADH 102 acetyl Co A $1uuwin (U 6.6) uﬁ‘:ﬁzqnnﬂﬁ‘uuti’luwﬁ’«'lu
Tugd ATP do'ly)

oo Tvinfiselsd

nsnfiwelsd

11 6.4 Tuihanesila
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Cytosol " inner Matrix

mitochondrial
- meambrane
i ' i
R — C—SCoA Carnitine Carnitine R—C—8CoA
camitine paimitoyl camitine palmitop
, transfarase | e transferase [l
H—8CoA R — ¢— Carnitine X ) R — — Carnitine

H=8CoA
Il : il ‘
0

it es nmhma‘lvﬁ%’iq‘lﬂnmmﬂ?ﬂﬂumi'ﬁﬁu

’

6.1.3 mdlutaam

mﬂu'lammﬂummmnﬁH'ma1mﬁlszmn 2 fen T udle unsia
am  milulsmamsswdsenizine 4 Alanineideniy  ddethumdmdamid
ﬂ'l_ﬁ'mvmﬂ'aﬁﬁ’m i Tulammeweglupl Infuwanlsd iy Tnalmou (Glycogen)
ufla (tarch) uoz yagIne (Cellutose) Whudu wioorwozsgluguTuTuuannlsd wu in
At (Fructose) uaznglne (Glucose) Wudu niolauwnnlsd 19u wanlae (Lactose)
unrglnse Sucrose) (U 6.7 Wuky Feliiinszomonglng  dolWldndeanlugl
ATP Tnoiu30lnaTnlodnr (Glycolysis pathway) (311 6.8) 1&g udalmgiom e
widuudiu acetyl Coa Tnuou'b! pyn\u}ate dehydrogenase Tuanaziilieendiou iy
acetyl CoA 921G 3nenTinTud (Krebs cycle) (317 6.9) -ﬁatﬂunszuwmm:;nunﬁﬂuﬁ
sxoondlad acetyl Coa funvinamdTulamm nseexilu nfensaluiu Tifh co,
ufliwdanueemnlugl ATP usnemnglaoudalnalnladaduihiifnzaedoundn
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voamiTulamanlugidy o & FamiTulamsndin q mn‘munvqnmn‘imm‘lnn'lﬂ'la
FurlATgama 4 fu (i 6.10)
H P'{ Q

| i
CH'r-{cnzi..-?rcI:,— €~ 8CoA

Faity ncyl-CoA

ETF: ubiquinone
m"‘ cxidoreductase ,, QH, Mitochondrial / H0
;:3: electron
. tranuport
ETF: ubiquinone :
ADH; ETP e oxdoreductase ~Q chu} \ \‘*02

CHy—(CHy), -'"CSCv.-C 8CeA . 2ADP 2ATP
Itl + 2P

trans -A%Enoyl-CoA

H40
enoyl-CloA hydratase

4

{l
CH,thngm?— CHy—C — SCoA
OH ‘
8- L-Hydroxyseyl-CoA
NAD*
3- L-hydroxyacyl-CoA
dehydrogenase
NADH + H*

S ot
CHy(CHgl, ~ C =~ CHy~ C~— SCoA
S-Ketoacyl-CoA

CoASH
P-ketaacyl-CoA thiolase

0

i i
-CHy(CHg)y = C-—8CoA + CHyweCwe8CoA
Fatty acyl-CaA Asotyl-CoA
(2 C atomas shorter) > )

71 6.6 n3zuIMMT B - oxidation
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. ATP-driven

phase of
glycolysis:

Net input of

2 moles of ATP

ATP-producing
phase of
glycolysis:

Net output of 2
moles of ATP
per mole of
triose, for a net:
yield of 2 moles
of ATP for
degradation of
1 mole of
glucose

" Glucose 8-phosphate
somorsse

Dihydroxyacetone inomarase
phosphate (DHAP) ™ 3.phosphate

p-Glucose

ATP
Hasokinam /'

\’ ADP
Glueose 8-phosphate (G6P)

Fructose B-phosphate (F6P)

ATP
Phosphofructoknsse /
(PFK)}

) \* ADP )

Fructose 1,8-diphoaphate (FDP) és%

Aldolre Aldolnse &
Tringe phosphate

D-Glyceréldehyde

Gli: raldahyd NAD + P,
L] L]
uﬁmhﬁ:e
NADH y®

1.3-Diphosphoglycerate {1 .S-DPG)

ADP
Phoaphoglycarnts /
kinase \,
ATP

3-Phosphoglycerate

Phoapboglycerste
Mutess

2-Phasphoglycerate

Enolase b, FyO )

Phosphneﬁoll;yruvate (PEP)

: ADP
ot é
N ATP

Pyruvate

1 63 FTinalnloda
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CELLULOSE

GLUCOSE =

_ ‘ GLYCOGEN
- G6 P GIP GALACTOSE

|

FRUCTOSE |wFgP

}3J~onap~m——

PYRUVATE

ol 6.10 nadgidinalnledovemisTulamamyiind q
wenvnil NADH iny FADH, fi14vin38lnalnlndn fpinunsud unsnszuoy
¥ .
madesn@induvemnialviniu ssgnoondladlindsanuesnniugl aTp Tugnly

Myt Bifnasen (Electron transport chain) wiodendndenileh  gnlemanele
: -
(Respiratory chain) (11.’1!1 6.11)
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: w*-omv N
AT w888k maN

BT = 0480V

(4% = -38.7 1 +mot™y

ask | o
armaosBov {a

b E (A w i e oY N

B e T ey

UV 6.11 grldmadainididinasew

6.2 msmIngui hilvindaanu

memangui i lindean dumsemnguitsumedesndoudnder udvia
Ti'l4 mﬁztﬂumsmmsﬁiuﬂuviamsﬁmmi’l'uﬂnﬁqms'nmu frmeshifalin
#1199 Tunlamiuunzindous (Vitamins and Minerals) 71301394 2 ¥ilad 1A0nemns
vasinndnuazsntd Seemidszminuosnn W vonenezithuomsitilmiiuune
ndousTaonsudr  emnsimmilitinmemauasdilosms (Dietary fiber) (A1314f1
6.1) «fnﬁﬂiﬂwﬂdaﬁmw'lutN'ﬂ111?'ud1wmiﬁuuanu1niunw wenvinfiga i Tsiy
unztindsnénidesnndluiueghao iefl 6.2)
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U (nfu)

i 2113
NMNDINIT uleoms
1| newdnld 0.5 | 1.2
2 | dnInacou 0.6 2.1
3 | yyueou 2.0 6.7
s | Wimdn 3.7 8.2
5 | fusiw 09 . 26
6 | fonun 1.3 7.2
7 | vosun 2.7 5.1
8 | @enquay 1.2 2.3
9 | umnm 04 0.7
10 | faHnen 1.4 1.9
11 | lunzmn 13 3.8
12 | Annnegs 0.6 1.6
13 | Annnedeldndu 0.5 0.9
14 | Hnnszian 1.8 3.8
15 | uzillome 1.2 1.1
16 | nfawnivh 0.3 23
17 | ndaonen 0.3 1.9
18 | wzTsufeu 0.6 1.6
19 | sfvuy 0.6 0.6

20 | BUYNYS 0.4 1.1
21 | umaly 0.1, 0.3

mInn 6.1 Wnamanims uezidulsesluinuoznallyiiadms q uoaafinadmi
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Fmhznw1dlv 100 n¥u
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4 Usnamiomis (nfy)

# DM T Ty
L | newdnld L 1.6 0.1
2. | ATZYwW ' 13 0.8
3. | veAnsZdU ' 8.4 09
4. | Weou -' 1.3 | 0.3
5. | dmlnedou - 23| 0.3
6. | vaun ' | 0.4 0.6
7. { Gedeu | - 0.5 0.3
8 | it ' | 0.5 .l 0.5
9. | ooy - 0.6 10
10. | mondmin | | 49 0.4
1. |hdmdn o 77 1.9
12. | fuse : 1.6 0.5
13. | AonUA 2.1 ' 0.2
14. | voAun | 83 2.6
15. | unsen : 1.6 0.4
16. | veA¥EOY o 9.5 0.6
17. | aonnenda 1.0 0.1
18. | Aonnesy | 25 0.3
19. | AOAYIS 3 5.0 1.1
20. | monlou 3.6 | 04
21 | umann _ 08 0.1
22, | umdlnveeu ' 04 0.1
23, | vondifle - 3.3 0.4
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M3 6.2 (#®)

-
L]

UTinamsems (niy)

2IN;
Tals@u Ny
24 | dupsziioy 32 0.8
25 | duvew 20 03
26 | Sawn 1.9 - 0.1
27 | feeniala 9.1 34
28 | fWnenadien 26 0.5
29 | 21 0.1
30 | drdmn 43 0.1
31 | wumBon 0.7 0.2
32 | uaumen 07 0.7
13 | ufonlnd 2.7 0.3
34 | lunseman 42 0.5
35 | luyeng 5.4 2.5
36 | lukald 2.1 - 0.3
37 | lmiun 1.8 0.9
38 | Tuuuadin 2.9 1.0
39 | ludng 5.6 0.9
40 | daneds 1.5 0.2
a1 | Annnadaldniu 13 0.3
42 | Annzina 6.4 0.4
43 | HPMAYT? 1.5 0.1
4 | AnmAnew 20 0.4
45 | Anasth 27 0.5
46 | Andnia 2.4 0.4
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#1514 6.2 (AD)

ASymese s (nFu)

i 0113

Tals@u - sty
47 | Amaeda 2.6 0.9
48 | AWMU 0.1 0.6
49 | winduydladn 34 1.4
50 | mdansninusou 44 2.6
51 | winvmyju 04 0.2
52 | winmun 1.5 02
53 | #mdisn 0.4 0
sa | iidofinmos 29 1.5
55 | veafinnea 2.0 0.2
56 | Hnuzvee 2.3 c 02
57 | veAuzeumeeu 36 0.3
58 | uzidlomer L1 03
50 | uziionas 2.8 0.6
60 | uziiinnn 1.4 0.2
61 |wuzsedun 1.2 4.0
62 | ueTeiu 1.0 0.2
63 | meia 0.2 0.1
64 | mioliy 3.8 0.9
65 | ol rHng 23 0.2
66 | Hnh 14 - 02
67 | haunasu 21 0.3
68 | ara 3.0 1.8
69 | Hayny 14 ' 0.1
70 | ndwly 1.5 | 0.2
71 | adhwndvh 1.1 0.2
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A1519N 6.2 (D)

USunsmaisoms (nfu)

i M1

- ' Tils@u Tusiy
72 | ndaovou 0.9 0.2
73 | ndawvinyn 12 0.2
74 |z 0.9 0.1
75 | yidouyel 2.5 44
76 | NIvUNUBUNDY 2.1 33
77 | feomin 14 0.2
78 | W¥aiufnauend 0.6 0.1
79 | ynalny 1.7 0.8
80 | wzvnune 35 1.0
81 | uzvmtloy 0.3 0.1
82 | uzies 0.4 0.1
83 |uzlW 0.7 0.3
84 | uzsizaudady 0.5 0.2
85 | usunRumulivay 1.0 0.5
86 | uzanensenn 0.9 0.2
87 | nzaznegn 0.8 0.3
88 | A1amA 0.9 0.1
g0 | Ml 09 ol
90 |dly 1.0 0.5
o1 | s 0.6 0.4
92 | dulonesd 0.4

0.5

mneft 62 Pnmmsemsihiv uelviiudnuazneilams q urnanedai
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6.2.1 Tt

Thmiudumstunicaduduseguam uasmanSydulavesiune e
onlmdiunaeyiia dussfilsznoufitdylulnseaduvesTnionlm] coenzymes) 3¢
tudusemsfimifAtountane q dufedmbiiiSuiloiviae  lunsinl§iseves
owlmhifues dulngiumosz 18l miunnems ufiunwesdesmaieadnios
uddinezi it lsado 198018 Tmiuisoeniti 2 Urzioning q mueniams

zono Ao Tmiiufinzmeluleiu (ot~ soluble vitamins) 3 4 wiln Ap Tomiuie 7 8
uaz if (p}ﬁ 6.12) 'Inuv';".l'11J'hmﬁumﬁ‘h‘fwﬁmﬂsaﬁUﬂwﬂmqnmsﬁqms1=ﬂ"[ﬂiﬁu
vaxiln unzmsafewininagusioveasnd (cell differentiation) (o Timibrdiawe i
H’ﬁmﬂﬁni‘lu'[nmu‘lw"luﬂﬁﬁ?mdn 0 ussdesrndbanduiliosmedi |
n1ﬁunr§uﬁ"nz'lﬁqn'ﬁ‘uaannniwmu whszgaifturzoniludu luluvesiune - &
viTnannidullernfianzfiGond hyéér- vitaminosis Suflufunnededianeld

Tamiusnngunitaiinlaniufinzernd 11 (water - sofuble vitamins) (UR 6.13)
TAun Taiiu@ niensausenedln (vitamin c or ascorbic acid) unglmidudninlagason
Funihmdudnouming (vitamin B complex) Wurtamfiud 1 nielseriiu (vitamin B,
or thiamine) Tamiduil 2 w¥e'ls Turn13u (vitamin B, or riboflavin) niniiIndiin ne Tuen
#u (nicotinic acid or niacin) Taniudl 6 wieInSnondy (vitamin B, or pyridoxine) NIA
urnlasiln (pantothenic acid) TuTeAu (biotin) nsATHAR (folic acid) unelamiiudl 12
w¥e Tauentiiu (vitamin B,, or cobalamin) hmiunguilnaedauiuesisznouiidy
Winssrdhaveslaonlel  Tnofidelamfumdriiiminidhlnewlsnifussnlfou
Tassrfaifhe uozssimihitsaoifiew Imfiufudummmlunminijitn dnfud
$rmenalamiiumdi Jumed bisunsandelneuledld UffTeuniludumees
wypvzinas ldlinadegunmunznsnigiulavessunwe ufemunrdndindude
'lﬁ’:‘r’u'hmﬁumjm‘i'v1nmmm:i1muuun5’u “iloswinlnfurzinniiozmeni i tagn
frdneensinsranulfedresanda lﬁﬁn'tﬁuuzﬂu1ﬂut\‘fmﬁwmi14mu wiloudyla
ariufinzmelu ey '
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71 613 Tamiufazowhniniia

6.2.2 Inaeus

infleusnIousn1g (minerals) (i Inwusiiundd (inorganic nutrients) Ainuuasdnts
-~ J ) » W . L) ) T
anudesns hilfinunhinndnadie o dulaendiu udsmoezvnild mszussgd
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[y - - ’ -y & -
WudmIvnmelgidula uazmahmiifidn q veuwad Sumumdrdglunnniuade
] )¢ [ w - 4
audaunsaliudsnnie unsseinnnnsnugavesdeounmeluunsniouenvad
L] 'l - L} ) ) J J
wnanrsemsmdidiuniung  udenmeduds  linundsgmdiiilugndung
- y - " - ’ al -l
derszlusmeny ervewulujldosu nTeoluananiius: Invuowd sgimmnnigalu
faliia Ao lelasiou eendivu mivew uaz Tulasiow Taethifunasmduesn:
¥ ) ] \
99.4 voseraouianua Taolalassuunzesndion seramfuegluglveniududulng
- Ve » YW b4 v
amAssermagiumiven Tulasiou daled uazvemiedn Tugdvenimm nsaluiu
.ﬁ - . s ] - 4
piaoeliTu  uazindlelnd  weninilonntiglelasion  oendiou  miven uas
o ' 1. 1 o -
Twinnouuds  SwudunBeusituiudesiame  Silidonmeriia  ewileonidu 2
] . ] J'l‘ I
tsznmawnudesmsvesiiene Ao Macronutrients  Hhinimgiisiamedeantsdunn
sgana 300 dadnfulifannand1 1 ofu Wudunadon Wemdofn Twidoy Tudmdun
- - - v - ) & - . . - ﬂ '
anosu wunfiion unydwedu Bnnguniisfe Micronutrients H30 trace elements (g
J ] 1 -y » . -
mgnsemedesmuiunfnades  TaolSuadosnd 300 Gndinfunslildelulasndy
8un min dnz®t nowns uuamile Tufvddiy Tavean mnitloy Tnadlon loTefu

iifa Ayn Aoy Faneu uns Wgesiy
6.3 amsfinun3umsinauziia
40 ] ) o~ - 1 J [ 4 LS [ ]
omsfitadunguduniunafsuede  Audomsiildwicouuniiene  suldun
w ql o S | i - -
emdszianlufu mdTulaean unz'[ﬁmuumm uadndndumasiinveandanui
WS me Shvnedsemstlszamluiiinze o laam ‘mﬁthiaﬁ:ﬁhﬂﬂﬁ' -
1 . e ' F) ' ]
nnemsdinam sy Tumednesi i dse TomMud ity vinnheldduumda
(source) VOINAIIU

6.3.1 Twihuuazmidlulsam

e : o
01“1’1’13“\“1"““““3 ﬂ']ﬂu'lalﬁiﬂ lﬂuﬂ‘l“‘n'ﬂ‘ﬁ“ﬁqq'\"qﬁ 1””“‘“13
- w o - - ) w : w
0”1QUQ31"111]13“1“1””“ 4Wﬂlﬂllﬂ'u'mlt)ll‘muﬁ’l'.'l'lf‘l‘lﬂ‘ﬂlﬂ'lm'm111.'181!!1!11!1]14
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Wl ssulsduTaoasefunsdalimuede TnomwzsdiBemndaudaudnunzunds
#118ng) Medefluandinuduiudvedommdingn davnnnsafoudeusznin
Winamaui Insomns twiusudannadusedadny  Tulszmmin q falan U
6.14) wuhlungulrzmafvssrnsfimauilanemnlszonluuge  madhusdad
unflefisnsgatudu g 6.15 wuuﬁﬂﬂ'tﬂu cross — section YouRMY nudmedefidn
uNIEUIB 90 % IfiA9IN duct TN ductal carcinoma

W

a8

g1l 6.14 mm‘ﬂaaﬁﬁm‘hﬁ’uﬁué’mmmﬂuuzsli«ﬁmu
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g1 6.15 cross - section we a1
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dmivnsifiauedsiid18ng (cbipsg;' cancer) innrsAnumgamsiendi
sz 90,000 Aau Tauldiom 4 1 \wufijﬂti:wﬁmnﬁuﬂnnmﬂ11ﬁﬂmmﬁﬂs:mm
44 % vin'luafy swxﬂuTmuzﬁﬁﬂﬁ'lnéjuiﬁtﬂu 2 wesbwundgermitus Tnnewsi
fimaeiifive 30 % vinluiy et lsfRmsfimanuduiuiseniamadauzded 1dng
ﬁ'uﬂ?ummun"111:1’141"'1v?'[nm-ﬁ'ﬂﬂ'lummjﬁmwz'lﬁwn'lu'm4r‘|‘u wiu Tdufuamg
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Dietary Combonent Effect on Cancer Risk
 Vitamin A or p- carotene Decreased risk of lung and other epithelial cancers
VitaminC =~ Decreased risk of stomach cancer
Vitamin E and selenivm Deficiencies associated with increased cancer risk
Fiber ‘ Decreased risk of colon cancer
Cruciferous vegetables Decreased cancer risk

4 , o,
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31 622 Tnsant10v04 Tamoxifen
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