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radiation, eighteen male mice from the institute of cancer research (ICR) were randomly divided into a control group
(Control) and a head 10 Gy irradiation group (Irradiation, 10 Gy-IR). The head ionization irradiation group
underwent X-ray (Siemens linear accelerator) single head irradiation illuminated to an absorbed dose of 10 Gy. Fifty-
six days later, the new and old object recognition test and the new and old place recognition test were used to test the
cognitive function of the mice; immunohistochemistry was used to detect the mouse hippocampal microglia marke
(IBA-1) change; RT-PCR was used to detect changes at the mRNA level of hippocampal M1/M2 microglia markers
(CD16, INOS, CD68, CXCL10, Argl, CD206). The results showed that compared with the control group, the time
discrimination index of new things (»<0.01) and the time discrimination index of new positions (»p<0.05) of mice in
the head ionization irradiation group were significantly reduced. The number of IBA-1 positive cells in the dentate
gyrus (DG area) of the mouse hippocampus increased significantly (p<0.05). The microglia in the hippocampal
dentate gyrus of mice in the head ionization irradiation group increased in size. The protrusion retracted and the
number of dendritic branches and the number of intersections of concentric circles decreased significantly (p<0.05).
The expression of MI-type microglia marker CD68 in the hippocampi of mice irradiated with the head was
significantly upregulated (p<0.05), whereas the expression of M2-type microglia marker Argl was significantly

downregulated (p<0.001). It is suggested that the cognitive impairment in mice caused by head X-ray irradiation

may be related to the morphological changes in hippocampal microglia.
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Fig.1 Effects of head irradiation on the novelty object recognition test in mice: (a) the experimental flowchart; (b) the movement
trajectory diagram of mice; (c) the discrimination ratio in the Novelty object recognition test; “p < 0.01 vs. control group
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Fig.2 Effects of head irradiation on the Novelty Place Recognition test in mice: (a) the movement trajectory diagram of mice; (b)
the discrimination ratio in the Novelty Place Recognition test; 'p<0.05 vs. control group
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Fig.3 Effects of head irradiation on IBA-1 positive cells in the DG of hippocampus: (a) the results of IBA-1
immunohistochemistry images, A and C are control group; B and D are 10 Gy-IR group; (b) the numbers of
IBA-1 positive cells in the hippocampal DG of mice statistical analysis for each group; p<0.05 vs. control group
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Fig.4 Effects of head irradiation on morphological change of IBA-1 positive cells in the DG of hippocampus:
(a) result of Sholl analysis of morphological cells in the DG of hippocampus morphology;
(b) morphological analysis of microglia; “p< 0.05 vs. control group
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M1/M2 microglia markers in the hippocampus of mice;
"p<0.05, "'p<0.001 vs. control group
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