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The human diet contains, in addition to a great variety of natural carcinogens, many inhibitors of experimental
flavones, aromatic isocyanates, coumarin,
selenium. Epidemiological evidence from different geographical locations and dietary customs suggests that
such food constituents play an important modulatory role in human cancer incidences. In vivo screening tests
for several organs including liver, stomach, lung and urinary bladder based on qualitative putative preneoplastic
changes have been developed. We tested modifying effects of Korean traditional food such as red pepper, garlic,
cabbage and their principal constituents capsaicin, dially sulfide(DAS) and indole-3-carbinol(I3C) on various
experimental animal carcinogenesis models. Capsaicin showed inhibition on the mouse lung tumor induced by
benzo(a)pyrene or dimethylbenzanthracene and on rat lung tumor induced by combined treatment of
dibuthylnitrosamine(DBN).
promotional effect on rat hepatocarcinogenesis induced by DEN and on rat urinary bladder tumor induced by
DEN, MNU and DBN. Garlic extract and DAS showed inhibition on DEN-induced hepatocarcinogenesis. DAS also
showed significant inhibition on N-methyl-N'-nitro-N- nitrosoguanidine(MNNG)-induced gastric carcinogenesis
and on tumor development of liver, lung, thyroid, urinary bladder induced by DEN, MNU and DBN. Cabbage
extract showed inhibition on DEN- induced hepatocarcinogenesis. 13C showed inhibition on MNNG-induced
gastric carcinogenesis, but it showed promotional effect on the postinitiation stage as well as an inhibitory effect
on the preinitiation stage on DEN-induced hepatocarcinogenesis. Those results suggest that components of
Korean traditional food contain many modifying factors on carcinogenesis and play an important role in
Korean—specific cancer incidence. Further research would be required to understand the underlying mechanisms
for such modifying effects.
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Table 1. Inhibitory effect of garlic extract and no modifying
effect of red pepper extract in rat liver

GST-P Foci
No./cm? Area (mm?/cm?)
Gralic extract 0 0
Red pepper extract 0 0
DEN only 7.16x£3.10 0.38%0.22
DEN+Garlic ex. 3.56+2.84° 0.19£0.17°
DEN+Red pepper ex. 7.9715.54 0.45%0.59

<0.01, °p<0.001

Table 2. Inhibitory effect of cabbage extract in rat liver

Table 6. Inhibitory effect of allyl sulfide and I3C in rat stomach

Pepsinogen altered pyloric gland

Incidence (%) Numberx*
Allyl sulfide 0 0
Indole-3-carbinol 0 0
MNNG 100 2.2410.76
MNNG+AIlyl sulfide 100 1.28+0.67%
MNNG+I3C 100 1.0640.497

®p<0.001, *No. of PAPG/100 pyloric glands

Table 7. Inhibitory effect of allyl sulfide and no modifying
effect of capsaicin in rat stomach

GST-P Foci Pepsinogen altered pyloric gland
No./cm? Area (mm?/cm?) Incidence (%)  Numberx
Control 0.43+0.09 0.1 £0.08 Allyl sulfide 10 0.4
Cabbage extract 1.0440.98 0.04£0.04 Capsicin 20 0.8£0.3
DEN only 7.33£5.02 0.39+0.331 MNNG 100 2.4%1.5
DEN+Cabagge ex. 4.07+3.03° 0.22+0.18° MNNG+AIlyl sulfide 100 1.1£0.4%
MNNG+Capsaicin 100 2.4%+1.2

31<0.05, °p<0.01

Table 3. Promoting effect of capsaicin in rat liver

GST-P Foci
No./cm? Area (mm?/cm?)
Control 0 0
DEN only 3.8+1.8 0.56%0.03

DEN+Capsaicin 6.6+3.1° 0.63+0.05°

%p<0.001

Table 4. Inhibitory effect of allyl sulfide in rat liver

GST-P Foci
No./cm®  Area (mm%/cm?)
Allyl sulfide 0.4010.14 1.44+1.98
DEN only 8.56+2.39 0.59+0.15
DEN+AIlyl sulfide 3.66+1.54° 0.23+0.09°

®p<0.001

Table 5. Biphasic modifying effect of indole—3—carbinol in rat

liver
GST-P Foci
No./cm? Area (mm?/cm?)
Indole—3-carbinol 0 0
DEN only 9.5016.24 0.29£0.21
I3C—DEN 4.76+3.86" 0.2340.20
DEN—I3C 19.5410.4% 0.7940.30°

<0.05, °p<0.01

®0<0.001, *No. of PAPG/100 pyloric glands

Table 8. Inhibitory effect of capsaicin in mouse lung

Lung adenoma

Incidence (%) Multiplicity
Control 10 0.1
Benzo(a)pyrene 21.7 0.34
DMBA 100 23.4
BP+Capsaicin 10.3% 0.17
DMBA+Capsaicin 93.5 17.6°

p<0.05, °p<0.01

Table 9. Modifying effect of capsaicin in rat lung and urinary
bladder by multi-organ carcinogenesis model

Lung adenoma(%) UB PNH(%)

Control 0 0

Capsaicin 0 0

DEN+MNU+DBN 56 13

DEN+MNU+DBN 13° 53%
—Capsaicin

®0<0.05 UB PNH: urinary bladder papillary and nodular
hyperplasia
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Table 10. Inhibitory effect of allyl sufide and I3C in rat
multi-organ carcinogenesis

Cgﬁlﬁol (%SR 13C  CAR

+AS  +3C
Liver HN 0 0 0 50+ 6> 128
Lung Ad 0 0 0 56 11° 29
Thyroid Ad 0 0 0 50 1% 24
UB PNH 0 0 0 56 11° 24

< 0.05, °p<0.01, *No. of tumor-bearing rats/rats examined
(%), CAR: DEN+MNU+DBN

HN: hyperplastic nodule, Ad: adenoma, UB PNH: urinary
bladder papillary & nodular hyperplasia

Table 11. 15, ol= & o E20 1 4=S9 2 s4ay

B
e

1% /capsaicin ols/allyl sulfide i &/13C
2 © I
2t 1 1 e
| } l ©
g 1 1 had

Fig.

Fig.

Fig.

Fig.

Fig.

. Rat hepatic foci assay.

ASIEE: 633 7 F344 &2 Sprague-Dawley H E,
HMEA: TIF/capsaicin, Ob=/allyl sulfide, IE £&
=/13C

§: DEN, 200 mg/kg i.p. &: 2/3 Partial hepatectomy

. Rat stomach PAPG assay ().

AYEE: 63 £ Wistar HE, AMER: Alyl
sulfide(0.2%), Indole-3—Carbinol(I13C)(0.25%) in diet,
% N-methyl=N'-nitro-N-nitrosoguanidine(MNNG),
200 mg/kg i.g.

. Rat stomach PAPG assay (Il).

MEZE: 678 A Wistar HE, AMEZZE: Cap-
saicin(0.01%), Allyl sulfide(0.5%), 13C(0.5%) in diet,
@ N-methyl-N'-nitro-N-nitrosoguanidine(MNNG),
100 pg/ml in drinking water+10% NaCl in diet

. Mouse lung adenoma (Yun's) assay.

AYEE: MY NH(GP) ofea, HMEA:
Capsaicin in diet,

§: Benzo(a)pyrene, 1 mg &2 9,10-dimethyl-1,2-
benzanthracene(DMBA), 40 pg IIStFA}

0.01%,

. Rat multi-organ carcinogenesis assay.

AYEE: 637 A F344 UE, HMSE: Alyl
sulfide(0.5%), 13C(0.5%), Capsaicin(0.01%), in diet,
$: DEN(100 mg/kg i.p.), ¥: MNU (200 mg/kg i.p.),
7: DBN(0.05% in drinking water)



