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Ultrastructural Study on Retinal Arteriolar Caliber Irregularity
in Spontaneously Hypertensive Rat (SHR)

Tadashi Mikami
Department of Ophthalmology, Hirosaki University School of Medicine
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Abstract

Caliber irregularity of various types and degrees has been described as a characteristic ophthal-
moscopic finding in SHR. In this report, ultrastructural changes in the arteriolar wall with caliber
irregularity in SHR were studied using an intravenously-injected gelatin fluorescein preparation
(IVGFP) technique which is useful for estimation of the degree and location of caliber change.
Animals used were 21 stroke resistant SHR rats (SHRSR) aged of 10 to 15 months and 28 stroke prone
SHR (SHRSP) aged 6 to 9 months. All rats were examined under ether inhalation anesthesia. Systolic
blood pressure, measured by the tail cuff method, was 183.9+5.7mmHg and 231.8+5.4mmHg in SHRSR
and SHRSP, respectively. Diffuse narrowing of the retinal arteriole was observed in all rats and
ampullar dilatation of the arteriole was found near the optic disc in three eyes of two SHRSP rats on
ophthalmoscopy carried out prior to microscopic examinations after enucleation. Fluorescence
microscopy of IVGFP revealed focal narrowing of retinal arteriole in SHRSR, though the change was
hardly confirmed by ophthalmoscopic observation because of cataract. Ampullar dilatation of retinal
arterioles were estimated in SHRSP. On light and electron microscopy of the same materials two
types of caliber irregularity were observed. In SHRSR with focal narrowing, intracellular necrosis
was found in the smooth muscle cells at the narrowed portion and vacuolar degeneration was observed

BURIEE=RSE | 036 BARUTHZEMINT 5 GLARTAEEFHMERFHE =L B (EF63FE 7 A128FM)
Reprint requests to: Tadashi Mikami, M.D. Dept. of Opthalmol., School of Med., Hirosaki Univ.
5 Zaifucho, Hirosaki 036, Japan

(Accepted for publication July 12, 1988)



FEFI634E10 A 10R 145—(1713)
in endothelial cells of the arteriolar wall peripheral to the focal narrowing, while deposition of
lipofuscin in the smooth muscle layer was the only finding in the wall of the arteriole central to the
focally narrowed portion. In SHRSP with ampullar dilatation of the retinal arteriole, smooth muscle
cell necrosis and thickened media were found at the narrowed portion of the arteriole central to the
ampullar dilatation. Marked necrosis of smooth muscle cell and disappearance of the inner elastic
lamina were found at the ampullar portion, and slight thickening of the media and slight necrosis of
smooth muscle cell were found at the narrowed portion of the arteriole peripheral to the ampullar
portion.The vascular changes in SHRSR were considered likely to be the changes in an intermediate
phase between functional and organic narrowing in hypertension and those in SHRSP were likely to
be a lesion similar to aneurysms found in human retina with sustained severe hypertension. (Acta Soc

Ophthalmol Jpn 92 : 1712—1721, 1988)
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