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Table 1 Primary antibodies employed in this study

Antibody Type Specificity Phosphorylation sites Reference/Source
pS199 Polyclonal Phosphorylated tau Ser199 Biosource, Camerillo, CA
pT212 Polyclonal Phosphorylated tau Thr212 Biosource
pS214 Polyclonal Phosphorylated tau Ser214 Biosource
pS396 Polyclonal Phosphorylated tau Ser396 Biosource
pS422 Polyclonal Phosphorylated tau Ser422 Biosource
R134d Polyclonal Total tau Tatebayashi et al.1999

Actin(1~19): Polyclonal B-Actin Santa Cruz, Santa Cruz, CA
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Table 2 Design of experimental rats and laboratory data

Groups Insulin resistent group/IR Rosiglitazone group/TZD Control group/CTL
Diet High sugar, high fat and high protein diet High sugar, high fat and high protein diet Normal diet
TZD administered No Yes No

Mass before killed/kg 399.6 + 11.4" 3757 £5.9" 300.4 + 21.6
Plasma glucose/mmol - L™ 841 £ 245 7.61 = 1.59 6.20 = 2.31
Plasma insulin/IU- L™ 22.57 £ 7.52" 10.34 + 2.19 9.54 + 2.10
HOMA-IR 8.98 £ 1.67" 3.72 £ 0.71 2.12 £ 1.01

Results are expressed as x + s for groups indicated as control (CTL), insulin resistant(IR) and rosiglitazone (TZD) group. Differences vs CTL are

indicated as "P<0.05, “P < 0.01.
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Fig. 1 Western blot analysis of total tau and phosphorylation of tau in rat hippocampi
(a) Crude hippocampal extracts (13 pg/lane) were analyzed by Western blots developed with an antibody to total tau as well as several
phosphorylation-dependent and site-specific tau antibodies to detect the phosphorylation levels of tau at the specific sites. Actin blot was
included as a loading control. Each lane was from an individual rat. (b) The blots as shown in (a) were quantitated desitometrically and for
quantitation of tau phosphorylation level at each site, data had been normalized by the level of total tau. All data are presented as x+s of the
relative immunoreactivities. *P < 0.05, **P < (.01 as compared with control group, and #P < 0.05, ## P <0.01 as compared with IR group.
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Fig. 2 Activities of GSK-3$ in different groups in rat
brain hippocampi

(a) GSK-3B activity of crude hippocampal extracts from rats was

measured by using [y ¥P] ATP and the specific peptide substrate. Each

dot was from an individual rat. (b) The dots as shown in (a) were

quantitated desitometrically and for quantitation of the activitities of

GSK-3B. All data are presented as x + s of the relative activities.*P <

0.05 and **P < 0.01 as compared with control group.
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Abstract Abnormally hyperphosphorylation of tau plays a critical role in the pathogenesis of Alzheimer disease

(AD). Type 2 diabetes whose character is insulin resistance is a known factor of AD. Tau protein were found to be
hyperphosphorylated at several AD-related phosphorylation sites (Ser199, Thr212, Ser214, Ser396 and Ser422) in
insulin resistant rats. TZD treatment reduced hyperphosphorylation of Ser199, Thr212, Ser396 and Ser422 of tau
significantly and of Ser214 of tau to the control level. The activity of GSK-33 was found to be increased

dramatically in the hippocampi before and after TZD treatment. These findings suggest (1) that insulin resistance

induced by obesity causes a downregulation of insulin signal transduction and the consequent upregulation of

GSK-3@ activity, which leads to hyperphosphorylation of tau protein, and (2) that rosiglitazone can partially

reverse insulin resistance induced tau hyperphosphorylation, which may not mediated by inhibition of GSK-3f3

activity.
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