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the azoxymethane (AOM)-induced animal model. In this paper, EK 
inhibited the production of prostaglandin E2 (PGE2)-which induces 
hyper-proliferation-in colonic mucosa, and elevated glutathione 
S-transferase (GST) and quinone reductase activities in the liver [14]. 
�ese mechanisms may explain the anticarcinogenic e�ect of EK. 
Furthermore, they reported that oral administration of EK signi�cantly 
inhibited the incidence and multiplicity of colon adenocarcinoma in 
the AOM-induced animal model [1]; thus, EK may e�ectively inhibit 
colon carcinogenesis possibly by suppressing cyclooxygenase (COX)-2. 

�e activation of certain matrix metalloproteinases (MMPs), 
particularly MMP-2 and -9, results in enhanced release of angiogenic 
factors into the extracellular matrix, which may promote and 
sustain angiogenesis and tumor growth [15]. We reported that 
oral administration of Kurozu-M inhibited the proliferation of the 
human colon adenocarcinoma cell line LoVo a�er subcutaneous 
implantation in nude mice and decreased both activated MMP-2 and 
-9 and nitrotyrosine levels in colonic epithelium; however, apoptosis 
was not induced [7]. Unlike Kurozu-M, Kurozu did not inhibit tumor 
growth in this study; this suggests that the antiangiogenic ingredient is 
contained in the sediment.

Kurozu-M Inhibition of Hepatocellular Carcinoma 
(HCC) In an Animal Model

We reported that oral administration of Kurozu-M signi�cantly 
decreased the sizes of GST placental form-positive foci and prolonged 
survival in a diethylnitrosamine-induced HCC animal model [16]. 
HCC is typically hypervascular, and angiogenesis is considered to 
play an important role in its growth and progression. �erefore, one 
possible anti-HCC mechanism of Kurozu-M is reduced hepatic MMP-
2 and -9 activities [16].

Conclusions

�e anticarcinogenic and anti-colitis e�ects of Kurozu and 
Kurozu-M are demonstrated in several experimental animal models 
and in vitro studies. However, the active ingredients in the vinegar and 
sediment remain to be identi�ed. At present, there is no clear evidence 
for anticancer or anti-colitis e�ects of Kurozu in humans, but clinical 
studies of this widely-used dietary supplement are warranted. 
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