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Carcinogenesis is understood to consist of at least two stages, initiation and promotion.
The former is directly related to modification of DNA, and the latter to changes of the
membrane associated with cell proliferation. “This two-stage concept of carcinogenesis is sup-
ported by invivo and in vitro experiments and epidemioclogical data, Various lines of evidence
have suggested that the promotion step is the more relevant to human carcinogenesis.

1) Among 263 tested compounds, 54 gave a positive reaction in the first screening test,
reddening of mouse ear on application of the compounds. Of these 54 compounds, 15 induced
ornithine decarboxylase (ODC) activity in vive in the second screening test. Of these, 5 in.
duced adhesion of cultured HL-60 cells én vitro in the third test. Finally in the fourth test, a
long term test on animals, 4 compounds were identified as true tumor promoters in vivo.
These compounds are teleocidine B, dihydroteleocidin B, lyngbyatoxin A and aplysiatoxin,
They are all effective at very low concentrations,

2) Factors influencing initiation were investigated in new experimental models with the
aid of promotion. Various mutagenic compeunds ebtained from pyrolysis products of amino
acids and proteins were also tested for ahility to induce enzyme.altered foci in rat liver.

3) The dose-dependent promoting effects of chemicals on the induction of preneoplastic
lesions in the rat liver and urinary bladder were investigated in i vive short-term systems
for detection of the promating effects of chemicals. The organ specificity of the promoting
effects of phenobarbital and sodium saccharin were also investigated.

4} The carcinogenic effect on rat liver of 3'-methyl-4. (dimethylamina) azobenzene (3/-
MDAB) at various doses was investgated by measuring the number of enzyme-altered islands
{EAJY), which are putative precancerous lesions.

A few EAI were found in the liver of control rats, indicating the presence of background
carcinogenesis, High oral doses of 3-MDAB (60-300 ppm) induced a high incidence of EAT at
36 weeks of age, but low doses of the carcinogen (1-20 ppm) resulted in a significantly lower
incidence than in controls. Subsequent experiments showed that the low doses of 3-MDAR
used increased hepatic microsomal cytochrome P-450 and 5-9 activity.

The inhibitory effect of low doses of 3-MDAB on background carcinogenesis may, there-
fore, be interpreted in terms of the Richardson phenomenon. The present results indicate
the presence of a practical threshold for 3-MDAB of between 20 ppm and 60 ppm.
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#® 1. Number of ATPase-deficient Islands at
Week 24 Relative to the Dose of 3-Me-DAB

No. of ATPase-

se of : ;
Group  wAeDAB | Jefciet andsjenr
(ppm) (mean+SE)
1 0 (. 22:0.05 (8)
2 1 0.100.02 (6)
3 5 0.06=0,01 (8)
4 10 0.06:0,0L (7)
5 20 0.03x0.01 (H*
G 60 L51£0.63 (5)
7 100 3.14::0.98 (3)
8 300 5.06+1.01 (5)

No. in parenthesis: No. of animals.
* Significantly different from group 1 (P<0,01).
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B8 1. Dose-response curve for low doses of
3'-Me-DAB @ Values of individual animals,
O Mean

I T, BAL 2o g B 1/7 F b,
I~20ppm DT, VPl Ofls BB L b
LE<S, Lo AMcHEALTW5, - OBE
T LT BRI EFHLIDOL 55,
Fiedae, 3-MDAB i, 120 ppm D{E5%EF

# 2. The content of cytochrome P-450 of rat
liver micresomes (nmol/mg protein)*

3'.Me-DAB
(ppm}

¢ 0,756=0.150(10)®

1 0.738:0.045 (5)

10 0.779+0.068 (5)

20 0.734=0. 056{10)

60 0.840+0.104 (5)

600  0,722+0.094 (5)

1 week 3 weeks

0. 84940, 131 (10}
1. 000::90. 193 (4)
1.0440. 117 ()¢
1. 068+£0.111 (BH¢
1.000£0, 124 (5)
1.082+0.072 (5)¢

¢ Mean+S.D.
numbers of animals.
& P<0.01 ws. control.

® Numbers in parentheses indicate
¢ P<0.05 vs. control.

# 3. Metabolic activation capacities of liver
S.9 fraction of control and 3'-Me.DAR.FED

rats

Nos. of revertantfmg protein®
3.Me,DAB
{(ppm) 3.MC Trp-P.2
(50 pgfplate) (0.05 ugfplate)
0 140.4+238.7(5) " 273.62 59.5(5)
20 202, 4+61. 7(5)° 232, 8% 35.2(5)
300 267.8::66.1(5)¢ 511. 2195, §(5)°

* Mean=+8.D.
numbers of animals.
1 P<0.005 vs. control,

% Numbers in parentheses indicate
¢ P<0.05 vs. control,
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