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Modifying Effects of Goitrogens on the Tumor Development
in the Liver and Lung of Rats

Kiyoshi Takegawa, Kunitoshi Mitsumori, Hiroshi Onodera, Takeo Shimo,
Masakazu Takahashi*, Kazuo Yasuhara and Michihito Takahashi

In order to investigate whether goitrogens and liver enzyme-inducers modify the tumorigenesis in the
liver or lung, 6-week old male F344 rats were given single subcutaneous injection of DHPN, and
starting one week later received water containing goitrogens, namely sulfadimethoxine (SDM),
propylthiouracil (PTU) and potassium thiocyanate (KSCN), or an enzyme-inducer, phenobarbital
(PB), for 19 weeks ad libitum. Although the number of GST-P positive foci in the liver was signifi-
cantly increased in the PB group as compared to the control group, there were no significant fluctua-
tions in the SDM, PTU and PB groups. With respect to the lung, it is suggested that SDM, KSCN and
PB may enhance the lung tumorigenesis, since the mutiplicities of hyperplasias of alveolar epithelia
were increased in groups treated with these compounds.
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Table 1. Serum levels of thyroid hormones and TSH
in rats treated with goitrogens for 19 weeks

after DHPN initiation

Treatment Serum levels (ng/ml)

after No.of

DHPN — animals 3 T4 TSH
initiation

0.1%SDM 4 0.3910.05* 25.9+1.8* 54.98134.26
0.1%PTU 5 0.2110.07* 9.7+1.2%* 108.10+9.91*
0.5%KSCN 5 0.56+0.04 33.0+1.2% 8.74£1.92*
0.05%PB 5 0.43+0.08* 40.4£2.5* 8.60+2.18*
Control S 0.6610.10 46.5£1.7 13.5£1.8

* : Significantly different from the control group at P<0.01.

Table 2. Body weights and liver weights of rats given
goitrogens for 19 weeks after DHPN initia-
tion

Liver weight
T ot oy :
DHPN animals weight Absolute Relative
initiation ® @ (27100 BW)
0.1%SDM 4 293+33* 7.03811.186*  2.4+0.2*
0.1%PTU 5 131£6% 3.34240.245%  2.540.2*
0.5%KSCN 5 320+11% 8.25540.495* 2.610.1*
0.05%PB 5 353£10 12.36440.455%  3.530.1*
Control 5 349+10 9.900+0.500 2.8+0.1

* : Significantly different from the control group at P<0.01.

Table 3. Severity of centrilobular hepato-
cellular hypertrophy in rats treat-
ed with goitrogens for 19 weeks
after DHPN initiation

Treatment after Severity of

No.of animals

DHPN initiation hypertrophy
0.1%SDM 4 -
0.1%PTU 5 -
0.5%KSCN 5 +
0.05%PB 5 ++
Control 5 .

+: Slight; ++: Marked; -: No abnormalities detected.

7z (Table 1). F#cfERREDREIX PBEZ B TXC
DIRGHHC B W ORI N TERITIC a2 R L 22,

FPBE T iI34G B L UM E i & b IcHREIC R T
SDM, PTU & & &*KSCN #THEIC WA L, PBHET
¥l 7z (Table 2). K& Dv TREEZMICHRE
L7228, ANZE.O R I AE K A KSCN #E Ttz
PB B TH¥EFICRBH b7z (Table 3), W HArmATH
72N o GST-P B @i A RaEic e L, PBRETH
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Table 4. Multiplicity of GST-P positive foci
in the liver of rats treated with goi-
trogens for 19 weeks after DHPN

initiation
Treatment No.of GST-P positive foci
after No.of animals per square centi-meter of
DHPN the liver
initiation
0.1%SDM 4 5.78+4.85
0.1%PTU 5 1.58+1.20
0.5%KSCN 5 4.00£1.58
0.05%PB 5 41.4414 .40*
Control 5 2.60+1.38

*: Significantly different from the control group at P<0.01.
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Table 5. Incidence and multiplicity of proliferative lesions in the lung of
rats treated with goitrogens for 19 weeks after DHPN initiation
"Incidence of lesions(%) No.of lesions per square centi-meter
Treatment of the lung
;l)f;g’N N‘?'Ofl Hyperplasia of Alveolar/ Hyperplasia of Alveolar/
initiation animals alveolar bronchiolar alveolar bronchiolar
epithelium adenoma epithelium adenoma
0.1%SDM 4 100 3.3110.92* 0
0.1%PTU 5 0* 0 0
0.5%KSCN 5 100 3.25+0.35%* 0.92+1.30
0.05%PB 5 100 4.42+1.85** 0.1410.30
Control 5 80 1.19+0.98 0.3810.55

* *¥*: Significantly different from the control group at P<0.05 and 0.01, respectively.
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