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Changes in microglia number and Ibal expression level in the prefrontal cortex

of type 1 diabetic mice
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Abstract: The aim of the present study was to observe the activation of microglia in the prefrontal cortex of type 1 diabetes mellitus
(T1DM) mice, and the expression of the marker genes of the disease-associated microglia (DAM) associated with neurodegenerative
diseases. Sixty healthy adult male C57BL/6J mice were randomly divided into two groups, normal control (CON) group and T1IDM
group. Streptozocin (STZ) was injected intraperitoneally to induce TIDM mice. The spatial learning and memory function of mice
was detected by Morris water maze at the 8th week after the successful model establishment. The number and activation of microglia
in the prefrontal cortex of mice were detected by immunofluorescence staining and Western blot. Changes in the mRNA level of
several DAM molecular markers were detected by RT-FQ-PCR. The results showed that, compared with CON mice, the fasting blood
glucose of TIDM mice increased significantly, while the body weight of TIDM mice decreased remarkably (P < 0.05). The escape
latency of water maze in TIDM mice was longer than that in CON mice (P < 0.05). Compared with CON group, the Ibal protein
expression and the number of microglia in prefrontal cortex of T1DM group increased significantly (P < 0.05). In addition, the mRNA

levels of several DAM markers in prefrontal cortex of TIDM group were increased significantly (P < 0.05). These results suggest that
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the microglia are activated and transformed to DAM type in the prefrontal cortex of T1DM mice.

Key words: type 1 diabetes mellitus; cognitive impairment; microglia
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Fig. 1. Body weight, blood glucose, learning and memory function of type 1 diabetic (TIDM) mice. 4: Statistical results of blood
glucose of mice in each group. B: Statistical results of body weight of mice in each group. C: The graph showed that the escape latency
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of each group during 5 consecutive days of learning process and visible test (days 7 and 8). D: Statistical results of the time spent in
every quadrant measured on day 7 by removing the platform. £: The graph showed the swim path of each group on day 7. The inner
walls of the four quadrants were labeled with different shapes, which was convenient for mouse memory. F: Statistical results of
speeds of each group every day. Mean + SEM, n =30. P < 0.05, P <0.01, ""P < 0.001 vs control (CON) group.
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Fig. 2. Quantity and activation of microglia in the prefrontal cortex (PFC) of type 1 diabetes (T1DM) mice. A: Representative confocal
images showing Ibal” microglia (green) in the PFC of the CON and T1DM mice. The fourth column pictures were the enlarged
pictures of the framed areas in the third column pictures. Scale bar, 10 um. B: The schema graph for observing microglia coordinates
(Bregma 3.20 mm). C, D: Quantification of the number (C) and body size (D) of Ibal” cells in the PFC (n = 10 per group). E, F:
Representative results (E) and quantitative analysis (F) of Western blot. Mean + SEM, n = 4. "P < 0.05, "P < 0.01, ""P < 0.001 vs

control (CON) group.
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TIMP2 #1 TREM2 mRNA 7KV, 4538 E/R, 5 CON
HARLL, STZ yE4F/E 25 8 i TIDM 2/ R ATt j
JZ Lpl. TIMP2 1 TREM2 mRNA 7/K~F34 & % T+,
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Fig. 3. Changes of mRNA level of the DAM markers in the
prefrontal cortex of type 1 diabetic (TIDM) mice. Levels of Lpl,
TIMP2 and TREM2 transcripts were examined by RT-FQ-PCR.
GAPDH was used as an internal control. Mean = SEM, n = 4.
P <0.05,"P<0.01 vs control (CON) group.
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gi Tk, AWt R ER, TIDM /MR
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