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Abstract
Changes in retina and retinal arteries under hyperlipidemia and retinal ischemia were studied in
stroke-prone spontaneously hypertensive rats (SHRSP). Seven male SHRSP were fed on a high-fat-
cholesterol (20% suet, 5% cholesterol and 2% cholic acid : HFC) diet with 1% sodium chloride in their
drinking water for 4 weeks after uniligation of the common carotid arteries at the age of 2 months.
Seven age-matched SHRSP were used as controls. After the operation, ipsilateral vasodilatation and
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contralateral vasoconstriction in retinal arteries and veins were observed in all rats, and the
vasodilatation and vasoconstriction were maintained during the experiment. Three weeks after the
operation, many “sparkling substances” appeared in contralateral ocular fundi in 6 rats of 7 SHRSP
fed on the HFC diet and they increased in number and size thereafter during the experiment. These
sparkling substances near retinal capillaries were revealed to he fat deposits in retina stained by
Sudan IIT under a microscope. Fat deposits, however, could not be found in retinal arteries in any rat.
In order to detect basic hemodynamic changes after common carotid uniligation, main feeding
arteries to the brain and eye balls were studied in rats. In Wister-Kyoto rats (WKY), the common
carotid artery branched off into the cerebroophthalmic artery and the external carotid artery, and
the main feeding artery to eye balls from the common carotid artery were, functionally, the external
ophthalmic artery from the cerebroophthalmic artery. After uniligation of the common carotid
artery, it was substantiated that collateral blood supply to ipsilateral retina was through an ipsilateral
internal ophthalmic artery and a contralateral internal carotid artery. These results suggest that
uniligation of the common carotid artery in SHRSP might increase contralateral retinal blood
pressure, resulting in retinal vasoconstriction in the arterial system. Consequently, retinal capillaries
tended to develop severe ischemic hypoxia. The above-mentioned deposits, thus might be the tran-
sudates of excess serum lipids of retinal capillary, because such a fat deposition was frequently
observed near retinal capillaries without fat deposits in walls of the retinal arterial system in almost
all cases. This experimental system may be useful to study pathological retinal changes under
hypercholesteremia and ischemic hypoxia caused by high blood pressure. (Acta Soc Ophthalmol Jpn
92 : 619—631, 1988)

Key words: Stroke-prone spontaneously hypertensive rats (SHRSP), Hypertension, High-fat-
cholesterol (HFC) diet, Sparkling substances of ocular fundi, Fat deposits in retina
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