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Cytotoxicity of 7-Ketocholesterol on Cultured
Rat Hepatocytes and Cytoprotection by Vitamin E

Kimiko Ohtani, Kaoru Miyabara, Emi Okamoto and Isao Matsui-Yuasa

Faculty of Human Life Science, Osaka City University

The effects of 7-ketocholesterol on rat hepatocytes prepared by collagenase perfusion were examined.
The addition of 7-ketocholesterol to the culture medium increased the relative ratio of total sterol to
phospholipid of hepatocytes significantly in a time-dependent manner without changing the phospholipid
contént. And vitamin E suppressed the incorporation of 7-ketocholesterol into hepatocytes significantly.
Although hepatocytes treated with 7-ketocholesterol produced a larger amount of O at the early stage of
incubation than those treated with cholesterol, lipid peroxidation was not observed. When hepatocytes
were treated with 7-ketocholesterol, vitamin E might prevent the hepatocytes from cell death not only by

suppressing the incorporation of 7-ketocholesterol into hepatocytes but by scavenging Oz.
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Table 1. Total Sterol and Phospholipid of Hepatocytes Cultured with 100 #M Cholesterol or
7-Ketocholesterol. In the case of the measurement of cholesterol, cells were harvested from three or four
culture dishes because of the small amounts of cholesterol content in the cell. Then each cholesterol value
shows the mean value of three or four culture dishes.

Time (h) 0* 0.5 2.0 4.0 6.0

with cholesterol

total sterol (ug/ ug protein) 0.3 0.31 0.36 0.40 0.33

phospholipid (ug/ ug protein)  2.440.1 ~ 2.340.1 ND.** 2.240.1 ND

total sterol/phospholipid 0.12 0.13 - 0.18 -
with 7-ketocholesterol

total sterol (ug/ ug protein) 0.42 0.50 0.71 0.63

phospholipid ( g/ p«g protein) 2.240.1 ND. 2.140.1 ND.

total sterol/phospholipid 0.19 — 0.33 -

* 0 time means time before changing the culture medium to the experimental medium.
* N.D.: not determined.
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Table 2. Relative Viability of Hepatocytes Cultured in
the Medium Containing 100 #M 7-Ketocholesterol and
Various Concentration of Calcium. The cell viability at 0

time was defined as 100.

Time (h) 4 24
Ca free 90% 44%
0.6mM Ca 95% 46%
1.2mM Ca™ 100% 49%

* Normal calcium concentration of Williams’ E medium.
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Fig.1 Production of Oz by the Culture with Cholesterol or 7-Ketocholesterol with or
without Vitamin E.
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Fig. 2 Effects of Vitamin E and Vitamin C on the Viability of Hepatocytes added 100 M
7-Ketocholesterol.

A, Cholesterol; B, 7-Ketocholesterol; C, 7-Keto + V.E. (50 #M);

D. 7-Keto + V.E. (100 «M); E, 7-Keto + V.C (50 #M); F. 7-Keto + V.C. (100 £M);

G, 7-Keto + V.E. (50 uM) + V.C. (50 pzM); H, 7-Keto + V.E (100 M) + V.C (100 M)
Significant difference from B: *, p <0.05; **, p <0.01; ***, p <0.001
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