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Morphologic and Cytologic Changes of Brain in OLETF Diabetic Rat:
Comparision of MRI Finding with Gross Specimen and Evaluation of Cerebral
Blood-Brain Barrier by EM

Jae Soo Kwon, M.D., Chul Ho Sohn, M.D., Seong Ku Woo, M.D.,
Soo Jhi Suh, M.D., Sang Pyo Kim, M.D.*, In kyu Lee, M.D. "

Department of Diagnostic Radiology, Pathology *, and Internal Medicine
Keimyung University School of Medicine, Daegu, Korea

Abstract : Diabetes mellitus (DM) chronically afflicts the central nervous system
(CNS) in several ways, and increases stroke risk and damage, and the prevalence of
seizure disorders. Physiologically, DM changes ion transport system, blood flow and
metabolism of the brain, and may produce a chronic encephalopathy. Consequently,
cerebrovascular accidents, such as lacunar infarction and hemorrhage, commonly occur
in diabetic patients. Using magnetic resonance imaging and light microscopy, we studied
gross cerebral lesions in five Otsuka Long Evans Tokushima Fatty (OLEFT) rats and two
control Long—Evans Tokushima Otsuka (LETO) rats and evaluated the blood—brain
barrier in OLETF and LETO rats using electron microscopy. Both OLETF and LETO rats
did not reveal any gross abnormalities in both MRI and light microscopic images. Only
OLETF rats had blood—brain barrier abnormality, including thickening of basement
membrane and increased micro—organelles of cytoplasm of endothelial cells under a
transmission electron microscope. The finding of basement membrane thickening of
endothelial cells seems to be common in both OLETF and streptozotocin induc ed diabetic
rat. The finding of increased micro—organelles of cytoplasm of endothelial cells is the
unique pathologic finding that has not previously been reported. The results in the
present study suggest that the endothelial cell of blood—brain barrier is a target of

diabetic microangiopathy.
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Fig. 1. T2-weighted images show no evidence of the definite abnormal signal intensity on both normal control (A) and
diabetic rat (B). Gray-white matter differentiation is well visualized.

Fig. 2. Fluid attenuated inversion recovery images show bilateral symmetrical curvilinear low signal intensities of
white matter (arrow) in normal control rat (A), but reveal interrupted low signal white matter (double arrows) in
diabetic rat (B).
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Control Brain

Fig. 3. Whole mount section of rat brain of control group (A). The white matter of temporal lobe shows numerous
axon fibers with oligodendrocytes and scattered astrocytes (B). Myelin staining reveals well-perserved
myelination in the white matter (C). The capillary consists of a cytoplasm (En) and nucleus (N) of endothelial
cells surrounding the capillary lumen (L). Around the capillary, astrocytes (As) are also present (D). The
basement membrane (BM) is found between the endothelial cells and the astrocytes (E). (A, H&E stain, x 10;
B, H&E stain, original magnification x 200; C, Luxol fast blue, original magnification x 200; D, TEM, original
magnification x 12,000; E, TEM, original magnification x 35,000). TEM : transmission electromicroscope.
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Diabetic Brain

Fig. 4. Whole mount section of rat brain of diabetic group (A). The white matter of temporal lobe shows no evidence
of astrogliosis or demyelination comparing to the control group (B, C). The capillary consists of a cytoplasm
(En) and nucleus (N) of endothelial cells surrounding the capillary lumen (L). Around capillary, astrocytes (As)
are also present (D). The thickness of basement membrane (BM) and micro-organelles of cytoplasms of
endothelial cells are markedly increased, comparing to the control group (E). (A, H&E stain, x 10; B, H&E
stain, original magnification x 200; C, Luxol fast blue, original magnification x 200; D, TEM, original
magnification X 12,000; E, TEM, original magnification x 35,000). TEM : transmission electromicroscope.
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