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Morphological Observation of Glial and Neuronal Reorganization in the Ischemic Penumbra of Rat Brains
LEI Wan-long. Y UAN Qun-fang. ZHANG Huai-bo, Y AO Zhi-bin. (Department of Anatomy, Sun Yatsen University of Med-
ical Sciences, Guangzhou 510089, China)

Abstract: [Objective] To explore the astrocytic, microglial and neuronal reactive model time-course, and the profiles of associ-
ated-protein expression in the ischemic penumbra, in order to inquire into the relationships between the astrocytes and microglia and
between the glial cells and neurons and their relationships to recovery of ischemic foci. [ M ethods] 24 adult male SD rats with middle
cerebral artery occlusion were divided into sham operation control gmup 3 d ischemic group and 2-week ischemic group. Astrocytic,
microglial and neuronal morphological changes and the profiles of associated-protein expression in the ischemic penumbra were ob-
served by histo- and immunohisto chemical methods. [ Results] (1) The morphological alterations occurred in astrocy tes of penumbra
with hypertrophic bodies and sturdy processes. The changes were most remarkable on day 3 post ischemia. Meanw hile overexpres-
sion of GFAP, nestin and S100 proteins on astrocytes was found(++4+ ~+=+4+). (2) Microglial hypertophy and proliferation in
ischemic penumbra were observed with most remarkable changes at 2-week postischemia. M eanw hile, gradual overexpressions of
CR3 and MHC class Il antigens were found (+-+ ~—++++). (3) On 3 d postischemia. numemwus neurons in the penumbra died
and some of their fibers were broken, and disordered and the density of fibers decreased (+-). Overexpression of GAP-43(—++++)
on the neurons of penumbra was found. At 2week postischemia the died neurons became less and the density of nervous fibers in-
creased progressively, while GA P-43 expression on neurons in the penumbra decreased(++ ). [ Concusion] The astrocytes microglia
and neurons in the penumbra exhibit morphological and biochemical reorganization, which indicates that the process of active cerebral
self-recovery occurs in the ischemic penumbra.
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Table 1 The reactivity of astiocytes and microglia as
well as neurons and the nervous fiber density
in the ischemic penumbra (n=28)

Control Ischemia 3d Ischemia 2-week

GFAP ++ -+ ++
Nestin —/+ e +
S100 + +++ ++
0X42 ++ =+ -+
0X6 —/+ ++ ++
GAP43 —/+ -+ +
AchE - + ++
Silver staining ++++ + ++

—/+: mild; ++ ~+++: moderate; ++++ . intense
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Fig. | The astrocytic reactions in the ischemic penumbra
Arvom exhibit the GFAP(a) and nestin (b)) as well as SI00(c) positive renctive astrocyies at d 3 postisechmia

1 h hemical ] ABC, x400)

Fig. 2 The microglial reactions in the ischemic penumbra
Arrows exhibin the OX42 (a, % 2001 and OX6 (b, x 400) positive reactive microgha at 2 weeks postischemia
[immunohistochemical staining, ABC x 200(a). x400(h) ]

Fig. 3 The neuronal and their fiber changes in the ischemic penumbra
Arrows exhibit the p hral died (a. HE

possitive fibers, x 4001 o well as GAP 43 positive neurons amd exons (d. histochemical stai w400y

g % 2007 and peurnmal axons(b, silver staining: «. AchE
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