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Abstract: [Objective] To investigate the effects of rotenone (ROT) on cognitive function of rats, as well as on War-
burg effect and microglia polarization in the hippocampus of rats.[ Methods] Male Sprague Dawley (SD) rats were random-
ly divided into ROT—treated group and control group which were subcutaneously injected with ROT (2 mg/kg) and same
volume of saline respectively. The cognitive function of rats was evaluated by Y-maze test and novel object recognition

(NOR) test. Western blot (WB) was conducted to detect the expression levels of Warburg effect related proteins including
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hexokinase 2 (HK2) , pyruvate kinase isozyme M2 (PKM2) , pyruvate dehydrogenase kinase 1 (PDK-1), pyruvate dehy-
drogenase (PDH) , and lactate dehydrogenase A (LDHA) in the hippocampus, as well as the expression levels of the mi-
croglia polarization marker proteins including inducible nitric oxide synthase (iNOS), arginase—1 (Arg—1), and chitinase
3-like protein 3 (Ym—-1) in the hippocampus. The lactate production and concentration of nitric oxide (NO) in the hippo-
campus were determined by lactate assay kit and Griess method, respectively. Enzyme-linked immunosorbent assay was
used to measure the levels of interleukin—1@ (IL-1B3), interleukin—4 (IL—-4), and transforming growth factor 1 (TGF-83
1) in the hippocampus. [ Results] The ROT-treated rats showed impaired cognitive function, presented as a significantly
lower alternation rate (P < 0.05) in Y—maze test and recognition index (P < 0.001) in NOR test compared with control
rats. In the hippocampus of ROT-treated rats, the expressions of HK2 (P < 0.05), PKM2 (P < 0.01), PDK-1 (P < 0.05)
and LDHA (P < 0.05) were downregulated, The PDH expression was upregulated (P < 0.05), and the lactate production
(P < 0.05) was reduced, indicating that ROT inhibited Warburg effect in the hippocampus of rats. The hippocampus of
ROT-treated rats also exhibited increased iNOS expression (P <0.05), NO concentration (P < 0.05), and IL-1p level
(P <0.01), decreased expression of Arg—1(P < 0.01) and Ym—1 (P < 0.01), and reduced levels of IL-4 (P < 0.05) and
TGF-B1 (P < 0.05), indicating that ROT promoted M1 polarization of hippocampal microglia.[ Conclusion] ROT impairs
the cognitive function of rats, inhibits the hippocampal Warburg effect and promotes M1 polarization of hippocampal mi-
croglia.
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After the administration of ROT (2 mg/kg, subcutaneous injection) for 5 weeks, the alternation rate (A) and total entries (B) were detected by Y-

maze test. Values are presented as mean + SD (n=10). Hotelling’s T—squared generalized means test, F = 4.403, P = 0.029. A: ¢ = 2.389, P = 0.028; B:

t=1.804, P =0.088. "P < 0.05 vs control group.
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Fig.1 Effect of ROT on the cognitive function of rats detected by Y—maze test
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After the administration of ROT (2 mg/kg, subcutaneous injection) for 5 weeks, the total time in training period (A), recognition index in testing peri-
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Fig. 2 Effect of ROT on the cognitive function of rats detected by NOR test
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After the administration of ROT (2 mg/kg, subcutaneous injection) for 5 weeks, the expression levels of HK2 (A), PKM2 (B), PDK~1 (C), PDH (D),

LDHA (E) in the hippocampus of SD rats were detected by western blot. The content of lactate (F) in the hippocampus of SD rats was detected by lactate

kit. Values are presented as mean + SD (n = 3). Hotelling’s T—squared generalized means test, F = 380.849, P = 0.038. A: ¢ =3.144, P = 0.035; B: t =
5.156, P = 0.007; C: ¢ = 3.991, P = 0.016; D: t = 3.099; P = 0.036; E: t = 4.058, P = 0.015; F: 1 = 3.569, P = 0.023. "P < 0.05 vs control group, ? P <

0.01 vs control group.
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Fig. 3 Effect of ROT on the related proteins of Warburg effect and lactate level in the hippocampus of rat
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After the administration of ROT (2 mg/kg, subcutaneous injection) for 5 weeks, the expression levels of iINOS (A), Arg-1 (D), and Ym—1 (E) in the

hippocampus of SD rats were detected by western blot. The content of NO (B) in the hippocampus of SD rats was detected by Griess kit. The levels of IL-

18 (C), IL-4 (F), and TGF-B1 (G) in the hippocampus of SD rats were detected by ELISA. Values are presented as mean + SD (n = 3). Hotelling’s 7—
squared generalized means test, F' = 5392.564, P = 0.010. A: ¢ = 4.272, P = 0.013; B: ¢ =3.535, P = 0.024; C: t = 4.799, P = 0.009; D: ¢ = 5.800; P =
0.004; E: 1 =5.210, P = 0.006; F: ¢t = 3.253, P = 0.031; G: t = 2.937, P = 0.043. P < 0.05 vs control group, > P < 0.01 s control group.
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Fig.4 Effect of ROT on the related proteins and inflammatory factors of microglia polarization in the hippocampus of rat
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