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Review on the Effect of Dietary Fibre upon the Nutrients
Metabolism and Cancer (of the Colon)

Hong Yang-ja

Abstract

Cancer incidence varies warldwide and tends to change with migraticn. These epidemiological
observaticns have led to the ccncept that envircrmental facicrs may te impcertant in cercineg—
enesis.

Diet and nutrition are receving increased attention. Although the develorment of certzin nec—
plasms may repressed by specific dietary deficiencies, cther types, particulary thcse of the liver
and upper gastrointestinal tract, are actually augmented or potentiated by such deficiencies.

Diet and nutriticn are viewed more appropriately as mcdifiers, rather than iniiiators, ¢f tvm-
origenesis. Calorie intake, type and amount of fat, protein, amino acids, vitamirs, mr.inerals,
fiber and other dietary components may have opposing effects on tumorigenesis, i.e., [retective
and predispasing, and the consequence to ihe host will depend on the balance tetween these
opposing forces. o

Many diseases common in and characteristic of modern western civilization have been shown:
to be related to the amount of time necessary for the passage of intestinal content through:
the alimentary tract, and to the bulk and consistency of stools.

These factors have in turn been chown to be greaily influenced by the fiber content of the
diet and by the amount of cereal fiber in particular.

Colon cancer is considered to be one of the conditions related to low fiber intake. A high fiber
diet, it is argued, by decreasing intestinal time, reduces the colonic residence time of potential
carcinogenic agents.

Studies in metabolic epidemiology have shown a correlation between dietary intake and make up:
of fecal bacteria, and between bile acids and cholesterol metabolism in the feces. A sircng assoc~
iation has also been established between the level of anaerobic bacteria, metabolized Lile acids,.
and degraded cholesterol and the rick of colon cancer among different populations.

More research is needed to elucidate the interaction between diet and each of these factors, and!
to test the validity of the mechanisms proposed to explain such interactions.

These studies will lead not only to a better understanding of carcinogenesis itself but also to-
a new undersianding of the influence of diet on human physiology and metatolism. -
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Pe 2 dvpAlainke] 83.8%cln, MK (crude
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A ¢+ =& plant-polysaccharidesz 53z, 4
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A A g7t AW o Fad Aol wlAE el 3l
o4, Axtda HEE Hfio B FVHIZo=
A W) WAd%e SR gE Aol P, Southgate
Ve B4dEe BEe s A BkE A4
e =, W Aol Frlsle] ARl &8
FA5x g Edo] Wuld Fofe¥ 24 F3l
. ol2lgt WAlwe 571E Morgang e Tk
R(solid material)e] 7t=lEeletn Fo=, PP
AT AL A4EAS AFaRkel ¥ St Ao
2 a3 g

=g A44d FFol dFAE Aozt SIS o
AFA} G4 & 4 Ak R Y KWAH
Bl A wo] wAee obdlF, KWW, pure-cellulose
T, A4 uAztee] A2 FHE pgs. =R
o] EY QM A Afs: ASlEe ARk
wAsbEach o $A 7t A WdsHE A4,
%9 Auke] B A3, A} Auty 2.
F4ee Bolm=ge A 24, MO AT
ke, Afd AR Afart dobsd A
o] &3 E4ge oji Aol FaAY 4~T%AER
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< Aot dfrae] 9akg Brle sk, 2l 4ol T
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E3 & FOe W@o](70%)% v 2(0%) RBREK
Bl o] (100%)Z w3l FER, PER, & =
371 F4TE R, 2 dde obrlx=@el F
ghelo] EFHolv Y4 otele e ko Atz B
2 Ak, KERBMER dokrd 43 -FrEe ®
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k. il & FP ATFAFAA, vl dfrs
Feke] 2.6% 24 &9 0.4% Vel wjsle FAFA ¥
< A¢ A o, nde] AFLR A 4ol
&3}« T5gd Aolst Azinl A= Fte] aqlels)t

a 2.

ol AER 2T #, = JehelA H& Wl
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714, vjglul Foll deiA BRMEIL o & Ao}
AFA o9, o] F ok Eo]l AUWA o= yE £
3t F435]0] oldHeAE do2 3t o dTHe
oF & Azl ¥ + .

MEE] Mol w2 Holdf4e G sl

€9, AfLFol Af4L vlA7Eo vidhkd M
&ol g4 Fasgoevd, o= Ao FdAE HEE
o] yehiAE @¢the Az mol, Aojdf4s
715 W 43 4 Ede ¥ FAY, A=
F4E Fol = BB Aoz AdAe g
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9 £33 F5EE dol=gils £75a, F4Y A
W o2 fEs W ) A4 e AT 4
F49 G AY WA devtz ¥ 5 A w9y
ATl osbd Ao ¥ EAHFAN B, AF,
3, u]3, gastrocnemius FoA ol® RE wHF
e Aiuke Hol waAgot 44 M=
At WA gtz ok ol &K MY
%€ TASZ v 2L i kg JFoz
A, duas] AA7 e € W A3 MEEe
24 A4Sz e Wi Fx Aold. =
B9 AT Ko FFA 0%014 L
slo] F2 Aol lolAd 2 A7 §F A4LPFge W
7 gtz St A el At dge] olF
d A" GEd ukdhd, R $ EdAR
A%olct, Sundaravalliv 20~30% we¥EALE)
YA Autgg AEMNoz FA£AZRSTE AAEHA
&, Sack® vl FE9 RAd AAL okA et whole
graing A A3 Aol AA Qo] 4 E FAS)-
Az, P AHAAE HfLe] Mrbol g3t ¥
A Xdtel WMEE T4 AEE v =3 F
o 29 Fud Aueae mEb(butter)BAA =
A velgtes, 4449 Mtz 3 FRFY 24
7} Faatgdeh ol AL aAgE A M A Sl 4
ol ARt Bl FAHE Ak KL Y 4+ AR
¥ ¥dFE Aoz g4,

AW cholesterolel vl 3]+ HolA 42 e »
w, $-9-3 ol g2+ #Acholesterold FE=d-
Z&A7E 7 ndd. Matiil 5 d 934,
XMEe o 15~20%9] g Autd FHelm god,
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B} bae] 80~85% = = 9z, BIELEA ge E
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o] & AEA7E vt A=A g EAo)
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B MM WAl Zsige AU, ¥A
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+ vldlA 7sle A 2oz g}, Morgan 4P
pure-cellulos2x t} bagasseol] 93}« o Be &
ko] WA ez, Iritanis AF27F BH
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A¢ AFeE A Pohx Peo=, Wakame chole-
sterol#ts) 7 wAdsle A AFe R oz F
o24, Aol Afas Eil webd =HFAS WA
.cholesterole} A}ell mlale oo} Z7] BhB& A A
A}, Aol Adg47 &4 cholesierol s =& &4
71 #M(mechanism)ol B4 sHA WA A& X3}
2 gtk g7t e £3ld el A cholesterol=
Ay PR wF4as dawe FUHsE A 24
o] gtz 22xn gt AN 2o, AoldfFL
7} 2&ale} wAge F744 7 ¥4 cholesterols
EE BaA7A gedE dFARAE gl 2y
Qg ez Ho] 447 ¥R cholesterol® 74
A gRAe] 45,
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Aol fr4t =3[RBS AR RHEAY
8 Bl FRES VAT A Az 2e
Aol by Zelol S E s s A
Az e AU HAA Aok

Mol AAdoz Autdals BHE AAFL FA9
Apdels], P|FelHE At F3A i BAY
A dde] g2 Y. g ATAE T ok
= ore) el e TR A9}
2 2 A7 A Robn Yoh. e A, A
4, LA, $4 2 Aol F poky Bl 95k
27 Qe ] Mo, WAL IR, FAL G
7Y A Gzel YAAE 2 FF 2P0 ES) o
_?_ T:}E.‘:}. (13,20,32)

o3 2AskeuldAE Hr3de BFY ool 50
~90%oletx i, B Fa, odEd, ¢I,

utolal £, £%% ¥ (chlorinate water), 4e] %&
RERT= 23 glvh 373 AAFAAE Aok
FAslE dok QA7 A4 el A& 0%, ¢4
o] otoll A& 0% Abxabchwie» grh. Foka Azt
o RATFAAE AL FAAZ v ¥ F v
d, = thie od 4349 ooz BREWH
olxz, B dt ol o Fie @B HZA 7
Aojch. v, AFL e JPozAe WUt
EAurtE AWelA ojd Gok4sd] sichd A
A old BAlo] BM¥WE (carcinogens)ol vk HR
fEWl(cocarcinogens) = W 3slE 7] A (mechanism)
o) o Fa4sm gt F Aol gk 4
QalA Qxtz prludE, o€ BAL wWIAsE
A (modifier)2A nE Aol ] ¢grtzn 4A4Hn
et

S2Age As®, she4E(chemicals) 7H¢vl
polEAde] sz ¢#HA AL Fi Aoy, 94
# nw, 7] shhE(N2Y, B, C2t, G259 g
#3353 chromates, silicates)st -+71&3 (carbon
teirachloride, ethylcarbamatie, thicacetamide), =
g]x alkylating agenisst 9 & acylating agents %
polycyclic aromatic hydrocarbons, aromatic ami-
ensst 2E9 4=, aliphaticniirosaminesst nitr-
osamides ¥°] 9. A7 A4FFH fHg Ae=
X nitrater} $iot 2 #AE 9 kg, mycotoxin ol
cycasine] 7gkg, abestosyt aflatoxine] $]¢t 5&
el 22 9uA 9, ol #dl= cyclamates,
saccharine % diethylsiibesterol 5 o] &4 5
2 ga, 2xd SAjedA g dgu=Est &
A A4 saccharine 4317 = Folztz 2
a A ,

Qeokste] A@AAA A Aq FAMBEe g F
9 EFERS Ysidttzan Jeu®), ol F
28 A3l BMF(adrenads %<& FAAA F¥
2 AAWEEZEEY 4rdee wEgossd 3%
WA g dste Aoz A4 k. oldl et
2z FJAA=2 710 vukg oA AT
shoAlRere) WA Eol ¥m, dAl wEE ASdE
el g go]l b SAAQ A5 st gl
o}
R TR e, F3hot(breast can-
cerdell &gk AlubEsh A4 A she] apele] A A
AzAAAe] dFdE AL 2AF T ok Aufel A
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BEMAA FUdshA FRE AL Fobe AL o)
W}, Wynder 5 ¢ sjalmd Aol9 AF3k7} .
A% e fd e g e AT - MR 2 V1R
<hg B7H Rz 2ed, 230 Aol g gL
Aupe} e Fope] YA 2A JBE oz ¥ 5

Table 1.

et
otn] x R Mol 4] = tryptophansi tyrosine] = A}

|4 $x3x phenols, methionines}H 2] ethionine
o], 2=z = 28] nitrosamines’} WHEL &
frESTT 2a A, Rl 2o, 4ol

Possible Routes by which Dieatry Protein or Fat Might Be Converted

to Carcinogens by Intestinal Bacteria®®

— trypiophan

Protein
' — tyrosine

—— lysin2, arginine
— methionine
Fat ——— —— lecithin

—— carcinogenic metabolites

— co-carcinogenic phenols

— cyclic secondary amines — N-niirosamines
— ethionine

—— dimethylamine
— methylamine

—— N-nitrosamines
— dimethylhydrazine

—increaced bile acid————-carcinogens

st 2uke] e Al whelejolst LA WPl
A BEWR VY BREMz ¢ B 4kt
a ¥ 4 3o

%3], phenolst 4 &4 939 4F 57t} 4
Aol 78, FEY wAd g 43g dE ofn
=RAlA FESE 2E 220 #B(colon)d] =23}
7] Aol F5e] we] == phenols] Aol Z7}5]
A gk, wetq SE4 e A3 ge
ATFAEAA GBS NEs}l 2o At AWy
g Aol W] Auto] BRI BiHRY Sz o uld
o e Fozd, syl 2 HFaczyH
YEA S JAE dolA o5 24 dgs v
a2 ¥ 4 A3

ZEgE vEbRlAY AL Aty w4 F7H45)
+ul ¢, Sporn §& A<l reiinoidss] #ako] ¥
ou FEEMEAA BGEAE tgELE A AL
#Xd Bre e 4 dgn S99, ribofla-
vine] 38 ol HolA FEEES e s
¥ 223, folic acid, v]e}=l B,,, choline,
methionine %- lipotropic HF< A Fe A 4x
ol A Fokel WAL FAND, FAZE A A
* ekl B A4k, &3] riboflavin o]y} pyridoxine
4 AYez AL ARG 5} T wPuEs}
¥, vkl APolvt At Ae Ay EMMS
HEW e LA, o fdel HPTIE Y
4'_ 21;}:1 _‘!’__‘;}(63)‘ 3]{.3} cd:lr-(20.23.45)°“}].“—:’ nitr-

atess] M o#] A= nitrosaminesz}t nitro-
samides”} 3x13 2= aminesz amides, 2283 ure-
as2 =]+, ascorbic acide <1€% 4 3+ nitrate
o Be A A2 2HsE Aoz W
A& hyaluronidases] =8¢ walsl4 e FA<h
t AzEg ¢ FL2A092 g

ERR=4€ A, B, N, Cy Ry, P50l Fok4
A3t e BEES FIHARATGID, olalg EXEL
A Aele o] bz, O HFRHREN
g8 A &AL 4+ 3+ Aeold, beryllium, chrom-
ium, nickel %2 benzpyreness} e wotEA 9
MEERAS YT ozd Tk WAL BRI, ut
well o Fr]Ae E2lo] AP A4 Foke LA
At 23 S0 gk olEuHd KX A
o3 BRSOV 2E AP o8 HHdq, aEa
sl AYd 3t WIRECchyroma)®) 4 5ol
2 #leldh.

V. KEMoil TIZ HREE®

olel it M4 BWS Aol Y dTFuas
A, AT tddd A 2F gL WEE
44 et Ee ke del et BEL Sz
A2, it AAY oy dstel e =W ol
A 2% T4 dea geoud, $8 JeldAE o}
A= FBRM2AE QA5 gE shgol, HToef
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FgAQ FAGCHL dsh slg ol ol e ¥
AAZE FNA, 2 F71 A8 - AAAQ v
£3RA =2 2 debuid S ool wA4Sm
dee ¥ 4 o

0, WWRE, rzdol FAAAE A AdE
&t He) FANA R£S Yok, HEEAAE of
AE 2 AR APT $FE A% drpoee,

U, el g4z H4dEd dedAE A6
als 0% Yotttz . 2AL oF R
NG AR 59 437 Fob W Foe ved, o
2 A4 1993 £al ]3] 19719 2ol & $Fst #
A Z9 &£u)7F 20.0laete & F7H8¢ volax Q)
‘;}.(6).

23 Jetel QoA #2a4 nEuls}t Fol, I

ok gL AFAF Foll A d&ol AA Aol QA Agell JAAE fstol AL Allgfelm, etel
Table 2. Proportional Rates of Malignant Tumor by Important Organ¢”
Y Nasopharynx Stomach | Liver Lung
ear
M |F|T|M|F|T|M|]F|[T | M|F]|T
1974 4.1 1.1 22 192 69 115 126 22 61 78 13 3.7
1975 12 05 08 2.9 70 129 162 28 82 95 20 50
1976 0.7 03 04 247 96 155 145 29 74 95 13 4.4
Year Rectum Skin Lg}ggﬁgg’a ' Uterus Breast
M{F|T |M|[F|[T|M[F|T|M[F[T |M]|F]|T
1974 43 21 29 35 1.3 21 42 08 21 53.9 33.6 14.1 8.8
1975 49 22 33 30 1.2 19 57 15 3.2 50.9 30.50.04 14.9 9.0
1976 35 24 28 27 08 16 7.1 28 45 50.6 31.00.1 13.4 8.3
A2401d, siate A3l S k. A4 235 gz, 28] FA e o8 cHFFF

otel QA€ AFdel A% A e vEE AA
Bz Qa, ool A29, sskel A3delet. 2x
Hades fohe BlAd ¥e v dehix g
€ dkdoll, ste =4 e H4EE Melm
215}(6.7)‘

e Qubdeos gdgol Aq Al BERM
oy FEMES] HAjollAl vebr] A4, Aql &
4 (pickle) » 7+ » A Z] » 20lA] T2 EHol $n B
Betel 4SS PHMERE st 3k Bi(nuclear)
%+ A7 o24 YAEE FEAA el A 5
slebm Rrpsed o Bollq HpdgEel 3 ¥
AL & ulg 97 $skd M7bs & asbestosyt T+
S 44, T 2 AL = FE(coaDF
benzpyrene $o| TtEAols] o Folzta ¥,
=3 BREY 48 MNE 5S¢ gl AdFe
del = Qalo] g Aoz $Ysa Y,

ozl ste] wpR(Bantu)ikel FFfgel wgel 43
¥e AL 289 EAQY 93H3el aflatoxine] A

AN Eo] 5 4559 FFo Aspergillus flavuse}
+ EE(fungus)§ Zx g=, FAAsz w444
ol AEAAe 2 Q] FTHE IS 2 EEel Fob
2w A o] A o] aflatoxing £metr] o Fojztzn &
g wel A olg i FHell A A4 aflat-
oxin® e ¢ AAL + dokd, I LY o
= AEAAE F£AA + Az & F A=

Wl A el 2+ F7he] $lotel ot AuhEst W24 A
o HEBSS Ao B A% AgEE uaHA4
2 4 g %o], WS LA B 24 Ak
ddq Aoz etz ek

W2e nwl, FEEklAE A, AL TS ¢4
o] B A4 ¢ F Aed, ol HolHdfad ¥
Z3l Aute FoAda HEo2 vE A7t gt

(11,19,27,38.42.49.59.60.61)

=3 #3044 nFol, EMERERL Bl 9
Z59 AR So] Tl e A4 & Y4EST 2
ol & dkddl, otz sldAe 2 EA EIR- |
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Fig 1. Mortality from Cancer of the Stomach, 1956-1957. “

4+ 9A vethdz ddh :

o] 9} & 24 E(epidemiological diseases)e A
A<l Aol iche e A2z ¥ 4 v
v, 272& "3 A4 Jazsl ck=este] oz
3} o]yt AW B FoH@”, A :]o}
U glslol 2 BRT YAl Eel ki dedEud
EL Aoz nolAxuiigt 4 9}, MacGregor

oo olaial, AvEA=ZMNE AT 10903 F 54.8
ol ARt Zx Y2, ¥ At 101 &
3.599 ¢A4Ed 2elx giox et ot e W
A& BEkftse Addes MR MM BRE A
%o e e, 444 AN} AR o]
A 2& Ao ¥ 4 Aok
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Fig 2. Age- ad;usted Death Rates of Cancer 6f the Intestine .
except Rectum. ]962—1963 o

Table 3. Prevalence of Noninfectious Diseases®®
Condition In the United States R In Airica
Ischemic heart Responsible for a third o Virtually usiknown. Incidence
disease of all deaths just beginning to increase
slowly in large cities
Appendicitis The most frequent of Virtually unknown in rural areas.
abdominal emergencies Incidence starting to rise in
_ : more westernized communities
Diverticular disease The most common disease Almost unknown :
of the colon :
Gallstones Present in some 10% of Exceedingly rare
the adult population
Varicose veins Present in over 10% of Present in probably under 0.1%
the adult population of those living in a traditional

marnner. Increasing with adop-
tion of western customs

Deep vein thrombosis and These make hospital life Very rare
resultant pulmonary increasingly hazardous

embolism : '

Hiatus hernia Demonstrable in nearly half the Almost unknown

population over the age of 50 years
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Hemorrhoids

Demonstrable in nearly half the
population overthe age of 50 years

Rare or very rare according
to degree of westernization

Cancer of the colon
and recium

Second only to lung cancer as a Rare
cause of death from neoplasms

Obesity

Nearly half the adult population
is markedly overweight

Rare amongst those living
wholly on traditional diets.
Becomes common with
urtanization and

adopiion of wesiern foods

V. REEEXT #HRE0 o)X= KR

AESREEL BBES Aol FaAS] AT
o, obZe 2 syl FEel HHd AL ok
oy dTFEe PR el [@HRRC L b ster-
oids 39 ®mAd %3 2§, 28a i Ak
SgEziy BEWR Y HREME J4T +
£ 4w E (microflora) e 7txxz =z s EL 4
238l ,M

feshgde e de 2 59 MR 94
& 8} 5] x| W%M Ed o] #BPIY el P ol Bol
age ooz BEmQ BUELZ Wbz
2230, Aole] ME woR ol EULEC]
Brol ol¥eE szl Aenz weleoiiiyg A&
& A7 wold W EAY AL ol HE HE F
dA =g 2 EREAEE Al feces7t H T
E2E Aze WA kA dslEels} MY lEHE
33 F7) A2, HFakel Ao ubsi e chEel
gaA g dq TEL HEd F e AT
ang #ol3E Aol AU,

B et pE Aaol e 60%u A3

gz s, hemicellulosevt $- (%K) 5-& £
g g AFa 28y obdE 4Af47) pepsin

ol v} instrinsic factors) Fuje vl el =
Ae B4 »27 9b. Mendeloff 49+ fRFIIRIR
o R HzsE §ol FAde AddAAE ¥
el Witel MAsickn S, RIrWe *¢A ¥
et BAY dtas dgsA geda s

ol otk Af4 437 e ARl A AubE
<9 micellar phaszell & 43¢ Fx ¢ oo
. 23v 4F4E W8, cholesterol . 23z o]
o] BRY AGPe 4 sterolss] WAL F7H4
J12%0, T7a-dzhydroxylatione] x1g-& w#isle] A
A wERY PP 244 F Jgz

e mg)k G4 fecesd FHE =24 k=, -
sterols“%} Ak zlﬂL 53 AgTozd AAAL
WetgA g WA Y7l e sy,

ol Slol =, Bl Hadhe WEHBEA s, ol
Aol Atz YA BelsE dFE 5, 2F B
Pt sterols e &5 4 - £8 54 U ofv] 5} tryp-
tophane] KRMEW, IR S 4¥¢ ov A=
ZaA =2 A}, o i T (11.27.29.33.39)¢)] o] 3},
FEKA Sl Al EE el e ots) g ske,  Gorb-
ach & e A FTL 2 2204 w5 gol
wAsidg s st Finegold 5 ¢ m|F40l&
e ARrgs Qxdel & s AgdAA FRE
e Bt 2o A¢ Adskdx, Reddy % ¥
AEE ol A3tE Agse At BRAE 44
FAAE FFEF WA @ AFGEA ¥FA B-
glucuronidased] kol T3, AA¢E 71A Jxtal
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otz gk ol AU uAEFe] mAst=E 3}
Ag 23 5 2 Erh '

ol=] EEME utwlel ol 7a-dehydroxylaseg 71
2 gled, o] E4rt 25 4-€& cholic acid= A 34
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acid, lithocholic acidz w3 sz . 28ka
deoxycholic acidt %EM#ftol st Ut EA=
# 2 20-methylcholanthreneo] = x}!n, =8 8-
glucuronidasevt 5-4% A dtsleleld] st A
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e} 69 @3 A »5o), deoxycholic acidvt lith-
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20 33 Japanese (18)
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| S i B
Cholic Acid

o
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Deoxycholic Acid

kX
Tolal Bile Acid

§ )
Lithocholic Acid

Fig. 3. Daily fecal bile acid excretion in different population groups. Deoxycholic acid,
lithocholic acid, and total bile acids are significantly(P<0.01)higher in Americans

on a mixed Western diet compared to other groups.
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2 g, e 37437 g ERERARE v
7ol BaMel sterolsit ®3F4ke Wol R fARHe
Ae] s+, cholic acid, deoxycholic acid, lithoch-
olic acid, ] 3718 s54le] RS WLELL ¥
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Albert = fA13F A FH 3, A9 ®]Fql
2 3}Fdl 817mg9] sterolsE v =gl FolAx A4F
25 318wy, FFUe 195npg At
o 24, fecal sterols?] ofolv} =& 4te] HhtEo=
MEgel 2o A54E A 4 gvkx 2y

Hill32o] o3, & <lzke] 505t & 34
A4 7] & sterolsd] Ee 25 oF 1,3003o=4,
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61)
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Copr - Copr
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Fig 4. Daily fecal neutral sterol excretion in
different population groups. Coprost-
anol, caprostonone, and total sterols
are significantly (P<0.01) higher in
Americans on a mixed Western diet
compared to other groups. ¢V
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