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Aspergillus flavus

Table 1. Antitumor substances in foodstuffs

A. Low molecular substances
Originally contained: Polyphenols ascorbic
acid. Produced by metabolism: aromatic re-
ductones. Produced by food processing: trio-
se reductone. '

B. High molecular substances
Originally cont ained: polysaccharides, lign-

in. Produced by food processing: lignin.
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Fig. DNA breakage potency of phenolic
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A Hnz e BEs sk 2
th. DNAS yiisEi & el ml53 REel
Wz Bl gl EA43lE TanninRsg 34
Chlorogenic acid, Callic acid, Gatechin, Py-
rogallol S¢] & A35lx Caffeic acid® EE:
7F o DNA®| yiEigeel et
Phenolffit ol = o]t BfEE Wbl 41¢
WEz o159 UEIEH-S MBS BRI
ged 2 %?ﬁiﬂ- 0.7~1. 08} Wl gl
Bol BRpsteta & nausta 9t
= |k e Vlrus, 72 SRR, Hormone
ol 3t ilb%ﬂ'ﬂﬁ%ﬂ]/ﬂ B ikl B
BaHE Aol o= Aoleh= KMUIBHES %

—192 —



= AdA BEET DNAYEHI HEf] E
sheha #4395k 5 Phenolfe L@
Al RSt PRES PHIE/T B DNA
¥ Z#%sh= Aol Phenol)Hd ﬁ%f’ﬁﬁﬂq i:3
feez 4.

A, g2 oo mEH= S48
L aFERSe  Flavonoide)l Anthocyanindi]
= HigEfeEe] Qvta e}l FlavonoidA] 4
= AERY Rih, A4 Sl w2 Hesperid-
in(Vitamin K), 259 %5 Narin-
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diolfits 5 AMES hHE Hmoz
28] 2/k3F Ascorbic acid-3-phosphate’ 5
7§17 #jZole} (Inhibitor 18%). =3t A-
scorbié acid®] Eg{k# <l Dehydroascorbic ac-
A= 2R dow oA g4 Cu®'dl &4
winElx gleh. o] VitaminCls HUEEM ol 9
ol 2ud~ #HE, &7, &3, HRE
B 5= faetn ¢HA A = Fde
$l & Vitamin C7/F FYUEE 71249 15mg%
= Z7bsten A2E el AdEd Qew

Table 2. Effect of ascorbic acid on solid Sar-

= Sugimura 5-¢ <8r1x  Flavonoid & coma 180
FFe] microsome #5(sq—Mix)2 AT Tnhibition (%)
Aol Salmonella typhingurium TA 100, TA Ascorbic acid 51 :
98¢l ZEKRBRE Vepbivtn naFet. web Ascorbic acid+Cu®* 68
A Flavonoid®] DNAYEfRE} ZesRREE A} Ascorbic acid-3-P 18
H 1d-92. 2+ .
olel: HIRNBIE e m= Flavonoidst Ascorbic acid-3-P+Cu 25
Dehydroascorbic acid 61
=N TE = I =} 1. B .
FRIE(SS]) 2 DNA)l =83k fiHE Dehydroascorbic acid+Cu?+ 73
& WaaA gn BEARGT 440 ,
Table 3. Antitumour activity o-diphenols
No. Place Dose in each Times Average Inhibition
Agent of of injection of tumor ratio
mice injection (mg/kg) injection weight(g) ..-(..%.)m
Dopa 10 Subcutaneous . 100(Dopa) 6 2.3 34.3
Dopa-+CuSO, 10 Subcutaneous - 50(Dopa) +4(Cu) 6 1.2 65.7 -
Control 10 — — — 3.5 —
Dépamine(DE) 10 Subcutaneous 50(DE) 6 1.8 47.1
Dopamine+CuS0O, 10 Subcutaneous 50(DE)+4(Cu) 6 0.6 82.3
Control 10 — C—

— 3.4 —
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Noardrenaline(NA) 10 Subcutaneous 2.0(NA) 6 1.9 ’47. 2
Noradrenaline+CuSQ; 10 = Subcutaneous 2.0(NA)Y+0.7(Cu) 6 1.2 66.7
Noradrenaline(NA) ) 10 Intraperitoneal 0. 1(NA) 6 2.0 44.4
Control 10 — — — 3.6 —

_ Adrenaline(A) 10 Subcutaneous 2.0(A) 6 1.0 7370 i
Adrenaline 4 CuS0, 10 Subcutaneous 2.0(A)+0.7(Ca) 6 0.6 83.8
Adrenaline(A) 10 Intraperitoneal  0.1(A) 6 1.2° 67.6
Control 10 - — — 3T —
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Table 4. Effect of triose reductone on solid
Sarcoma 180
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o) A, BN (DS B2 Sl
Triose reductone 41 o1& Lentinan® #BIEME, oA e 5-
Triose reductone+Cu?* 21 . o
: ol 2 - = =
Triose reductone-Phe 31 1. 3-glucang Fghe st = Table 5
- Triose reductone-Phe+Cu?+ 33 o] A R¥E nkel 7]'01 Eol 6,0000]3& %
Triose feductone—Met 36 Bl g o1} 16,0000 4] H®  FEikEe 18
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Table 5. Effect ef hydrolysis fractions from lentinan on Sarcoma 180
Sample Molecular Average tumor Inhibition Complete
weight weight(g) ratio(%) regression
Control — 7.61 — 0/8
I 2,870 5.74 24.6 0/8
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1 3,640 5.89 22.6 0/8

] 6, 250 7.26 4.6 0/8

v 16,200 0.15 98. 0 6/8

v . 30,000 0.19 97.5 5/8

A} 80, 000 0.25 96.7 6/8

VI 116,000 0.20 97.4 6/8
Lentinan 1,000, 000 0. 06 99.2 6/8

‘SI¥taL Sasaki §o] madtw S+t fige] A& wilEh
=3 MR B Emeldel S Mgl B4, a8 FAE geded 94 gA

Interferon®) K<
HEe B Interferonghigfiel R
oA B IR 24880) Interferonﬁﬂ

iR Hed K

SEREETLENEE N i TR
#HE ol &5 3 gli= Candida utilis®] mannan
% [E# Sarcoma 180% 7s}A] M4lsh= &3]

Table 6. Effect of C. utilis mannan on Sarcoma 180

scillanx. ﬁ;’é‘ fEfol geta U 52 2
stz gel. wWekd Fe& 2 HEAHe]
2 4 odvta 470

2 ol % SR EEME 4 4&
by Brke ﬁiﬁ%ﬂ_ﬂa 5 mimiad) o &
o TEE:] BiEBEES ﬁﬁ{%@"i”ﬂ BE =T
3 sk mE SEEl g8 EikbE

Route Dose Av. tumor’ Inhibition Complete Mortality
(mg/kg/10) weighp(g) ratio(%4) regression
Control 2.45 ‘ 0/10 4/10
i p. 100 0.03 68.8 '8/10 0/10
iv. 100 0 100.0 3/10 7/10
s.c. 100 0.88. 64. 1 0/10 2/10
.0 100. 2.33 4.9 0/10 3/10
;5’35’@?3(‘3\.15-)&@;‘%\_ 7ASle RE-8S EE RS REY %ﬁﬂ’l SR AL o
7} wkd 4 Ydvtx gh(Table 6). w %2 o} <& &9 Lentinan® ol =& Mgk
B ESD FReHAnE o] mannand R %4 Limph Cell(T-cell)¥, B4 mannan&
HEENSE BR7 =29 53 Methylcholant-  #ilEAE R RES) & Higsle fFAo=E <7
hreneo = HFHWT HEHAT HEYT W ek
Rk, =& g (8) ) A g Arabauxi- A, s A apx MRS R

o2 WASHNL AF2eze 3 1
SRETR FrEshe] ol A9 Bl
A FEg oz Q9. BESS
4 Hemicellulosé?ﬂf}cl [EZY Ehrlich g
Sarcoma 1809 FE-S- HIHIEct L. Haslw
917k

Table 79] VFebd A st 7ol Hemicellulose

‘iﬂlé‘ (%

Table 7. Regression of Ehrlich solid tumor by W-0-G

Av. life from transplé.ntation

Treatment
re(g:?ggilgn to death
Substance Dose(mlxdays) ) (days/No.- dead mice)
Saline 0.4X26 0/5 ‘ 31.2/5
5% glucose 0.4X26 1/5 28.4/4
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Saline 0.2x42 0/5 47.8/5

WSHB-II ~ Img 0.2X55 0/5 53.8/5
2.5% glucose 5mg
Ovoglycopeptide  1mg 0.2x55 0/5 35.8/5
2.5%glucose Smg
Saline 0.2X14 0/4 24.8/4
W-0-G 0.2x14 5/5 Healed
Mouse strain; ICR/JCL (Y.Sugihara and F. Araki, Gann 1976)

15 (WSHB-T)mho 2k Mt AA% 45 AdAE $& i@l 4 4 deta 44
ol Glucoses} Ovoglycopeptide® -3t ®4A&  RArh 53 KRS Bl HR4 2=z
HW-0-G) e a5 HEe ez gdet. gt

ool @ AAE I, HeH 0 Hemicelldose ), e MAANIS AELE Ao
O MAv K& b modelolehu HE aAges FS KRR 20-40%
AR kel Fh 2o oA MM E AFHE 9 Ligind = ouiifRel 3l
o] e ARMAT R T e B B2 ¥HA oA FHE R g ol A
BT 5 A% A% ke 994 38 @ T ARes AFEts, dRARE
W] 4 FAL gl AdAToG Ad ez 4 &4 s Hydroxyphenyl alcohol

J{m

ir

Table 8. Regression of ascitic Sarcdma 180 by lignin fraction

Substance Average body Dose Complete Average life from

weight at (mg/kgXtim) regression transplantation
treatment(g) (days/No. dead mice)

Control 21.6 — 0/10 20.5/10
Crude L 22.5 50X 5 0/10 16.5/10
Non-dialyzable L 22.9 27.5%5 3/10 24.5/7
Dialyzable L(crude) 26.2 22.5%X5 0/10 17.2/10
Dialyzable L(purified) 27.3 120.3X5 9/10 30.0/1
Dithionite treated

R-1 21.2 50 X5 7/10 25.7/3

R-2 21.8 100x5 0/10 25.1/10
Ethanolyzed

E-1 21.3 505 6/10 25.3/4

E-2 22.0 50 X5 0/10 26.9/10

o] EAEET. T3 gk (Table 8).

Ml 5 EESAA il FHE Lign- AekA Lignine A& A (EHstd
in% AYEB 0me/kex5me] #EE A L EEE WHT £ A& B ohizw mEe
o WERe EHEE. suHgrtz nmsl  BEMES Eitde=s Ege wEs M
=z 4. = I PHRE HTFEA A4 % e ok gk
#7t Ve 3[55@*)?%]5}14 ERES F K =3 Ligningl% 3¢ phenol&E-&
L5F3R 45 (dialyzable L purified) 7t #hR71 = o] ud ¥EE 2 a-CarbonylFel &
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Table 9. Phenolic hydroxy! confents in lignin fractions

Fraction Free OH(%) a-Carbonyl conjugated OH(%)
Dialyzable © 4.98 0.39 o
Non-dialyzable 2.16 0.12

phenold] S AE HHTHHET EHT
#5 T Bl ¥ grH(Table 9).

QA ow Ad7hA phenol HEE 2=
Lignin®} HilEELES H#sled Re  phenol
80 2o 0] BRAF 2L ARE ohA
o HiFESAEe] 4% AdE =4 phenol

&8l ¥ Ligning¢] phenolgfe] ¥

Ae| Lignin®| HMEBHES BHA LER B
Fa Aol gaEA |

Lignin$- fE#iGe A/t #ETT B
NEBRH ] YT HAES ol L ARM
=AY gofdm 94 @%b ®elA Lignin
ol HEHES 22 9o A= A B
AAL BT + 94 ge7t?

Table 10. Accumulation of lignin in cut vegetables

Vegetable 7 Incubation S Weight %; of - accltfx‘;li?f;tyieqn
(days) . Lignin in crude Crude cell wall Lignin in of lignin in
cell wall » in dry matter dry matter dry matter

Carrot 0 2.8 28.0 078 1.00

1 5.2 29.4 1.53 1.96

2 7.3 32.8 2.39 3:06

3 8.0 33.3 2.66 3.41
_Japanese radish 0 2.5 28.8 0.72 1.00

1 3.7 30.3 1.12 1.56

2 5.4 29.1 1.57 2.18

3 6.6 28.0 1.85 2.57
*Cucumber 0 3.6 31.0 112 1.00

1 3.8 34.2 1.30 1.16

2 3.9 34.6 1.35 1.21

3. 4.2 34.0 1.43 1.28
iBurdock 0 10.5 65.9 6.92 1.00

1 12,0 68.1 8.17 1.18

2 1.8 70.2 8.23 1.19

3 10.0 72.0 7.20 o4
Sweet potato 0 2.3 10.1 0.23 1.00

1 3.1 10.4 0.33 1.43

2 3.9 10.8 0.43 1.87

3 4.5 12.8 2.52

0.58

i, 2E BE AEHESERS U
s} {BEE Fo = 24 F9d de novo

pathway (FA:EE)) ¢35k Lignine] &4

BA=E Ade] g3zt
H.E 5& #EHES DT F HEER
%4 LigninZfiRe] o= BingE #
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2437} (Table 10).
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ETHEL g
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AZE SaponiniE &%= <e] 2 Prostisolg- #j
el BUmERCl SITh AT Eile
fibifel FHEYA S o] Prostisold]
REBHR, F 10%4 BEDHRE #EIE
AL M+ JifEk 539 ZEH B

{73 lymphocyter}. i@jnsls]  #f Folzlm
gt

E REX Biliay, %H Brownkd #
EEIT B AZE Ads =z #Histd
A& JE Saponinsie) E}rm;'?gﬁﬁ]}}@(Leuke-
mia 5178Y) Bl Sarcoma 180% jEMfEe] o
T MRS ) QA el PUEERe] ¢
b @ Flol o] BHe JEIMES

LI EA

2 #:WH & PolyacetylenesR{t&#4lsl Pan-

axinolso] g}z &R, ¥z BEFHKE
£ FERGAE IZEAA24 JE Sapon-

inZ| -4 REKIE Sarcoma 180fEfae] elA
DNA, RNA, ERE S-S WHEHda, o #H
FHHRe HEERER] 8 HE SBEX

Table 11 Effects of Ginsenosides against Mo-
use Sarcoma 180 (seolid type) in vive-

. . Weight of .
Dose Number OfTumor(Me T/C p<

(mg/kg/day) mlcear+s D.)(g)

Control 9 2.75+9.01 1.00

10 i. p. 9 3.35£1.40  1.22 NS
50 i p. 8 1.714£0.73 0.62 0.05
50 p.o. 8 1.49+0.88 0.5¢ 0.05
500 p. o, 9 2.09-+£0.90 * 0.76 NS

Sarcoma 180 (solid type), 1X10%ells, was in
oculated to normal ddY mice (female, 6 weeks)
on day 0. Ginsenosides were - administered from.
day 1 to 7. Tumor tissues were weighed on day 12.
i. p. iintraperitoneal injection
p.o. . oral administration
T/C: ratio of tumor weight of a group treated’

with ginsenosides to that of a control gr--
. oup
NS: not significant at p>0.05

MNHEILS, TRK FHias de
180e1 o] 31 Ginsenosides®] HpiEiigee] A Tab-
lelle] 4] 3% wlel zbe] S0mge] Gins‘enosides,
Z & (p.o.) B JEEAGCORERR, B
WEe e T/C7F A2 0.54,  0.6201w] w}-
g T A ot EREARE
2 O BIE A A i - v ) e o
& WHILERTY Bigel B sl =
T RBBETA Ginsenosidess BLE o}
olwl M me Aol AkEol olAel  HUEME
BE g A 7= v}

=Y FEEiPEME MECHE g Gins-
enosides?] z}-g-of T /H’ Ginsenoéides7} A =y

Fodiel A% sll=wk  Ginsenosidesey

Sarcoma

FHEEE lvha
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