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Influence of a long-term load of dietary cholesterol on the rat kidney

Takashi OGAWA, Junichi YOSHIDA, and Yukifumi KOKUBA

Pharmaceutical Research Laboratories, Ajinomoto Co., Inc, Kanagawa, Japan

The involvement of hyperlipidemia in aggravation of nephrosis has remained controversial. In this
study, to examine the influence of cholesterol on the kidney, normal SD rats were loaded with a normal
diet (4.4 % fat, 0.09 % cholesterol) plus 0.25 % cholesterol for 10 months, and the urinary excretion of
protein, blood cholesterol level and histological renal changes were compared with those in the control
group given the normal diet alone. The urinary protein excretion was increased after 4 months of
cholesterol loading and was about 6 times the control value at the end of the study (10 months). At 10
months, the blood levels of total, HDL- and LDL+ VLDL-cholesterols were also increased, and the
arteriosclerosis index (HDL/LDL+ VLDL ratio) was about 1.3 times the control value. Histologically,
segmental lesions of glomeruli containing sclerosis/PAS positive material were stronger than in the control
animals. Thus, this study revealed increased blood cholesterol and urinary protein excretion and aggravat-
ed histological changes of the kidney in rats given a long-term cholesterol load, suggesting that cholesterol

may be a risk factor affecting the kidney.
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Fig. 1. The effect of dietary cholesterol supplementation after 10 months on blood total
cholesterol, HDL-cholesterol, LDL+ VLDL cholesterol and atherogenic index in

rats.

Each column shows the mean=®SD of 6 rats. Significantly different from the Normal

diet group. (*p<0.05, **p<0.01)
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Fig.2. The effect of dietary cholesterol supplementation after 10 months on flow rate-perfusion pressure

curves, and the pressure response in rat mesenteric vascular beds.

Each point with a bar shows the mean*=SD of 6 rats.
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Fig.3. The effect of dietary cholesterol supplementation
during the experimental period on urinary total pro-

tein excretion in rats. Each column shows the

meantSD of 6 rats. Significantly different from the
Normal diet group. (**p<0.01)
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Fig. 4. Light micrograph of kidney
Segmental lesion of glomeruli containing sclerosis (<) /
PAS positive material(77) were seen in rats fed a
cholesterol diet.

Grade : moderate, PAS staining.
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Fig. 5.
after 10 months on glomerular changes, segmental

The effect of dietary cholesterol supplementation

lesion containing PAS-positive material/sclerosis in
rats. Each column shows the meant+SD of 6 rats.
Significantly different from the Normal diet group.
(**p<0.01)

Table.  Histopathological findings of the kidney in rats
Normal diet | % Cholesterol diet
Findings
- *x + 2+ 3+ - = + 2+ 3+
Glomerulus
Segmental lesion contained hyalinosis | 5 0 0 0 0 0 | 4
amorphous and/or sclerosis
Renal tubules
Degeneration | 5 0 0 0 0O | 4 |
Hyaline casts 0 6 0 0 0 0 4 2
Hyaline droplets in tubular epithelium 4 2 0 0 0 0 | 5 0 0
Interstitial
Small round cell infiltration 3 3 0 0 0 0 0 5 |
Fibrosis 6 0 O 0 0 4 2 0 0
— : within normal limits, = : very slight, + : slight, 2+ : moderate, 3+ : severe
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Fig. 6. Relationship between the glomerular changes

and blood total cholesterol in rats fed a cholesterol
diet and normal diet.
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