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Rat liver nodules induced by
2-acetylaminofluorene lose an ability to take

up indocyanine green in the process of
hepatocarcinogenesis.∗

Atsuhiko Sato, Toshihiro Higashi, Liu Ling, Tetsuya Shiota, and Takao Tsuji

Abstract

Indocyanine green (ICG) was injected into rat liver nodules induced by 2-acetylaminofluorene
(2-AAF) via portal vein. The relationship between ICG staining and cell atypism of liver nodules
was examined by means of histology and DNA flow cytometry. After 2-AAF administration,
many small nodules appeared on the liver surface. All hyperplastic nodules were ICG stained
until 10 weeks after the administration, but some nodules were not stained after 14 weeks. ICG-
stained nodules histologically consisted of benign tissues and borderline lesions, and many of
them showed “diploidy” in DNA cytometry. ICG-unstained nodules consisted of hepatocellular
carcinoma (HCCs) and borderline lesions, and many of them showed ”aneuploidy”. In this way,
it has been suggested that HCC could derive from hyperplastic nodules and that they might lose
an ability to take up ICG in the process of hepatocarcinogenesis. Immunohistochemical staining
for glutathione-S-transferase alpha (GST-alpha), a carrier protein of ICG in hepatocytes, was well
correlated with ICG staining in the nodules, suggesting that the loss of ICG uptake in HCC was
partly due to the decrease of GST-alpha. Moreover, the appearance of ICG unstained and aneuploid
nodules was significantly inhibited in rats which were fed on diet containing Syosaiko-to after the
administration of 2-AAF. Chemopreventive effect of Syo-saiko-to on hepatocarcinogenesis was
identified.
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