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Hyperacute Radiation Effect on Cerebral Cortex after Local
Gamma-irradiation in the Rat Brain

Shin-Hyuk Kang, M.D.," Yong-Gu Chung, M.D.," Han-Kyum Kim, M.D.*
Chul-Yong Kim, M.D.,> Hoon-Kap Lee, M.D.’
Department of Neurosurgery,' Pathology,” Radiooncology,” College of Medicine, Korea University, Seoul, Korea

Obijective : We investigated the morphologic changes within 24 hours after a single 7-irradiation in the rat brain.
Methods : Forty Sprague-Dawley rats were used. After a burr hole trephination on right parietal area, cerebral

hemisphere was irradiated with 2Gy and 5Gy using iridium-192("*Ir), respectively. The effect was assessed at 4, 8,
12 and 24 hours after irradiation. The histological changes were scored following the detection of edema or disarray
severity. TUNEL-positive cells exhibiting apoptotic morphology were counted in irradiated region.

Results : Cortical edema and disarray were initially showed at 4 or 8hour and almost all defined at 24hour
after irradiation. And the injury was wedge shape. TUNEL-positive cells were minimal at 8hour after irradiation
as the number of positive cells were 2.6 +£5.27(n=>5) after 2Gy, and 0.810.84(n=>5) after 5Gy. But, the number
of apoptotic cells were increased markedly to 60+ 6.24 at 12hour after 2Gy and to 104%19.7 at 24hour after

5Gy.

Conclusion : There were prominent morphologic changes immediately after y-irradiation. And, apoptosis was
increased according to the time period. These findings implicate that brain irradiation induces rapid apoptotic
change, which may play an important role in the pathogenesis of radiation-induced pathologic conditions.

KEY WORDS : Cranial irradiation - Radiation injuries - Apoptosis - Rat.
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Fig. 1. Photomicrographs depicting specific cellular responses such as tissue edema due to
vascular congestion, cellular disarray in the cerebral cortex after iradiation(arrows). Edema and
disarray are shaped like a wedge (H&EX 40).
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Fig. 2. Time course of overall morphologic changes, such as
edema(A) and cellular disarray(B) after a single dose of 2 or 5 Gy.
The edema and disarray are increased to the time period, and
initially express at 4 hour after 5 Gy iradiation, not 2 Gy. However,
dose dependency is not clear. G—W represents gray—white matter.
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Fig. 3. Photomicrographs showing positive apoptotic cells in cerebral cortex of the rat following 242 ‘}L Kerr 57l of3f A

iradiation. Apoptotic cells show diffuse intense TUNEL reativity with brown color. The cells 2 B1 ¥ I JEAL}= AT =
undergoing apoptosis peaked at 12hr after 2Gy, and slightly decreased by 24hr, but peaked at — s _

A A0 & 2 A

24hr after 5Gy. {TUNEL X 200) Original magnification X 200. AS] gF e 2 AR A 4]

AN ZAFFO] Z=Q3) 7)Ao o
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