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Studies on the Metabolism of Cholesterol in Lenses
of Hereditary Cataractous Mice
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Abstract

Lenses and plasma from the cac strain mouse (“Nakano mouse "), a representative hereditary
cataractous mouse, were analyzed for free cholesterol (FC), esterified cholesterol (EC), and total
cholesterol (TC) in order to elucidate cholesterol metabolism in this stain. In 15- and 35-day-old cac
mice, FC and TC contents of lenses were significantly less than those in the respective control (cac/
ddY) mice. The EC content of lenses were significantly greater in the cac mice of 35 and 60 days old
than in control mice. Furthermore, lens fiber cell membrane fraction from 35-day-old cac mice
contained significantly more FC and TC than that from the control mice. In addition, the plasma TC
levels in 15-, 35-and 60-day-old cac mice were significantly lower than those in control mice. The
plasma FC level in 15- and 60-day-old mice and the EC level in 15- and 35-day-old mice were
significantly lower than the corresponding levels in corresponding control mice. These results demon-
strate that the cac mouse has some abnormality in cholesterol metabolism not only locally in the lens
but also systemically. (Acta Soec Ophthalmol Jpn 92 : 1530—1536, 1988)
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Fig. 1 Free cholesterol content of lenses. Results
are expressed as the mean+S. E. Figures in
parentheses represent the number of mice stud-
ied. Open bar, control ; hatched bar, cac mouse.
Significant difference: *p<0.001, **p<0.01, ***
p<0.05.

Table 1 Body weight and lens weight.
Values are expressed as the mean+S.E. Figures in parentheses represent the number of : *mice,
blenses, and ‘lenses and mice. * Significantly diffenrent from controls at p<0.001.

Lens weight

Body weight (g) Relative wet
Wet weight (mg) weight (mg/g,
Mouse body weight)
Days of age Days of age Days of age
15 35 60 15 35 60 35

Control 7.67+0.13(14)* | 23.3+0.92(11)* | 32.7£0.29C 9)*
cac mouse | 6.07+0.08(15)* | 19.2+0.49( 9* | 26.9+0.80(10)"

2.83+0.07(12)% | 4.82+0.11(12)% | 6.24%0.11(10)* | 0.201+0.008(10)¢
2.26+0.06(12)* | 3.08+0.05(12)* | 3.53+0.06(12)* | 0.165+0.004(10)*
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Fig. 2 Esterified cholesterol content of lenses.
Legends are the same as those in Fig. 1.

@ *
c !
£ *
o —
é * ok ok
E ==
= * % %
§ * & %
£ 20
w
I I
5 § — i
— 1
ol
° |—f‘ ?«
=
1.0 ?7
) [ ) (0 (s) (D
0.5
0o 15 35 60
Age(days)

Fig. 3 Total cholesterol content of lenses. Values
are given as the sum of those of free and
esterified cholesterol. Other legends are the same
as those in Fig. 1.
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Fig. 4 Squalene content of lenses. Legends are the
same as those in Fig. 1.
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Fig. 5 Cholesterol and squalene contents of fiber
cell membrane fraction of lenses from mice of 35
days. Figures in parentheses represent the num-
ber of pooled samples of 8-16 lenses. FC, free
cholesterol ; EC, esterified cholesterol ; TC, total
cholesterol ; SQ, squalene. Other legends are the
same as those in Fig. 1.
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Fig. 6 Plasma total cholesterol level. Legends are
the same as those in Fig. 1.
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Fig. 7 Plasma free cholesterol level. Legends are
the same as those in Fig. 1.
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Fig. 8 Plasma esterified cholesterol level. Values
are given as the difference between those of total
and free cholesterol. Other legends are the same
as those in Fig. L.
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