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Changes of PGC-1o and SIRT1 expression in hippocampus of type 2 diabetes mellitus rats and its significance
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[Abstract] Objective To study the changes in expression of peroxisome proliferator-activated receptor-y co-activator-la
(PGC-1q) and sirtuin (silent mating type information regulation 2 homolog) 1 (S. cerevisiae) (SIRT1) in the hippocampal
tissues of type 2 diabetes mellitus rats and to discuss its significance. Methods Diabetic models were induced by high-fat diet
and intraperitoneal injection of streptozotocin (STZ) in SD rats. Then the rats were divided into model group and o-lipoic acid
group randomly. Healthy rats served as controls. All of the rats were tested by Morris water maze after 8 weeks, and then the
hippocampus tissues of animals were prepared for TUNEL assay and transmission electron microscopy (TEM) observation. The
expression of PGC-1¢ mRNA was examined by RT-PCR, and the expression of PGC-1 ¢ and SIRT1 protein were examined by
Western blotting analysis. Moreover, the activities of superoxide dismutase (SOD), glutathione (GSH), and the content of
malondialdehyde (MDA) were all examined using corresponding kits. Results Compared with the control group, 8 weeks later
the model group had significantly decreased cognitive function (P < 0. 05), with evident apoptotic neurons and prominent
ultrastructure damage in the hippocampus tissues. Moreover, the model group had significantly lower SOD and GSH activities,
PGC-1 « mRNA and protein expression, and SIRT1 protein expression (P<C0. 01), and significantly higher MDA content (P<C
0.01). When compared with the model group, rats in the o-lipoic acid group showed significantly improved cognitive function
(P<C0.05) and lower levels of neuron apoptosis and ultrastructure damage; and the expressions of PGC-1¢ mRNA and protein,
SIRT1 protein and the activities of SOD and GSH were significantly increased in the o-lipoic acid group (P<C0. 01), while the

content of MDA was significantly declined (P<C0. 05). Conclusion High glucose condition inhibits the expression of SIRT1,

[WmBH] 2012-12-18 (=A% 2013-02-28

[BE€mB] EXESE/IR & ETR 97373 %1, 2005CB523304). Supported by National Program on Key Basic Research (“973”
Project, 2005CB523304).

[EEEA] & % WA ERET. E-mail: lifeil9860711@163. com

* 38 {5 /E # (Corresponding author). Tel: 021-81885457, E-mail: zmliu_yzhao@ hotmail. com



* 394 -

B OFEEKRFYM 2013454 AL 34 B

resulting in the dysfunction of PGC-1a, which might be an important factor for diabetes cognitive impairment.
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Tab 1 Body mass (BM) and fasting

blood glucose (FBG) of rats in each group

n=10, r=+ts
Group BM m/g FBG cg/(mmol « L™1)
Control 470.14+33. 30 6.0640. 33
Model 346.11+£52. 98" 29.38+8.25"

o-lipoic acid 319.65+£56.81" 22.8047.95*4

" P<C0. 05 vs control group; “P<C0. 05 vs model group
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Fig 1 TUNEL staining results of hippocampus tissues of rats in each group

A Control group; B: Model group; C: «-lipoic acid group. Original magnification: X400
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Fig 2 Electron microscopy images of hippocampus tissues of rats in each group

A Control group; B: Model group; C: o-lipoic acid group. Bar=1 pm (A,B); Bar=0.5 pym (C)
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Fig 3 Expression of PGC-1a and SIRT1 proteins in hippocampus tissues of rats in each group

C: Control group; M: Model group; A: o lipoic acid group. ** P<Z0.01 vs control group; ©“ P<C0. 01 vs model group. n=6, z=£s

®2 SUEHEREUER

Tab 2 Results of oxidative stress index in each group

n=6, rts
Gro SOD GSH MDA
~roup zp/(U s mg 1) wp/(mg g 1) myp/(nmol « mg~ 1)
Control 13.23+1.39 3.59+0.17 0.132£0.03
Model 3.00+0.97* 0.80+0.11* " 1.2240.19" *

o-lipoic acid 5.59£0.49* *44 1.9840.31* 44 0.76£0.05* * &

SOD: Superoxide dismutase; GSH: Glutathione; MDA : Malondialdehyde. ** P<C0. 01 vs control group; © P<C0. 05,%" P<C

0.01 vs model group
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