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Fig. 1 The result of place navigation test
(a)The STZ group mice spent more time searching for the hidden platform than the control and ROS group. (b)The average path length of consecutive
four days in searching for the hidden platform of STZ group mice was also significantly prolonged compared to the control and ROS group. (¢)There
were no significant changes in the mean swimming speed for each group. *P < 0.05, **P < 0.01 »s. CON group, and “P < 0.05, *P < 0.01 vs. STZ group.
9—9 :CON; m—nm:STZ; A—A:ROS.
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Fig. 2 The result of probe trail test
(a) The percent time spent in target quadrant of the former platform position of STZ model mice was much less than the control group and
rosiglitazone-treated mice. (b)The average number of crossing hidden platform of STZ model mice was much less than the control group and

rosiglitazone-treated mice. *P < 0.05, vs. CON group, and P < 0.05, vs. STZ group.
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Fig. 3 Western blot analysis of total Tau and phosphorylation of Tau in different sites of mouse brain

(a) Western blots developed with antibody Tau5 to detect 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. (b) There were no significant changes in the

total Tau for each group. (c) The blots as shown in (a) were quantitated and for quantitation of Tau phosphorylation level at each site, data had been

normalized by the level of total Tau. *P <0.05, **P <0.01 ys. CON group, and P < 0.05, *# P<0.01 ys. STZ group.
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Fig. 4 Immunofluorescence analysis the phosphorylation of Tau in Ser199/202 site of mouse brain
Triple immunofluorescence staining of mouse brain tissue sections with antibody Tau5, Tau[pSpS199/202] in the CA1 subfield of hippocampus(a) and
cortex (b). Both in the CAl and cortex subfield, the STZ group detected by antibody Tau[pSpS199/202] showed higher fluorescence than CON and
ROS group. Scale bar = 20 pm. (Immunofluorescence 40x)
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Fig. 5 Microtubule-binding of Tau
Tau enriched from mouse brain extracts was incubated with taxol-stabilized microtubules (MTs) at 37°C for 1 h, followed by centrifugation to separate
the bound Tau from the unbound Tau. (a) The samples before centrifugation (total, T), the pellets (P) and the supernatants (S) were then analyzed by
Western blots developed with antibody R134d toward Tau or antibody Tubulin toward tubulin protein. (b) Tau bands in total, pellets and supernatants
were then quantified, and the percentages of Tau in the pellet contrast in the total were calculated in three groups. The STZ group showed lower
percentages of bound Tau than CON and ROS group, and there were no significant difference between ROS and CON group. *P < 0.05, vs. CON group,
and "P < 0.05, vs. STZ group.
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Fig. 6 Western blot analysis of the phosphorylation and glycosylation of NFs in mouse brain
(a) Western blots developed with antibody SMI31 to detect phosphorylation of NF-H and NF-M as well as antibody RL2 to detect the glycosylation
levels. R61d blot was included as a loading control. (b) The blots as shown in (a) were quantitated and for quantitation of NFs phosphorylation and
glycosylation level at each site, data had been normalized by the level of total NFs. *P <0.05, ys. CON group, and “P <0.05, vs. STZ group. [1: CON;
O:STZ; M :ROS.
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Fig. 7 Immunofluorescence analysis the phosphorylation of NFs in mouse brain

Triple immunofluorescence staining of mouse brain tissue sections with antibody SMI31, NFM in the CA1 subfield of hippocampus (a) and cortex (b).
Both in the CAl and cortex subfield, the STZ group detected by antibody SMI31 showed higher fluorescence than CON and ROS group. Scale bar=20 pm.

(Immunofluorescence 40x)

2.6 Western blot ¥l JNK #0 ERK 5 & H & # K, SRS/ INK BEALH S 2SS, STZ

i7:404

2.6.1 INK J HmE1k. DL INK/SAPKs &K A
WZ, R &4/ O A INK/SAPKSs (Thrl83/
Tyr185) A7 s 1 5 R 1k (pINK2:54 ku, pINK1:46 ku)

41 INK2 H1 JNK1 (R85 4Kkt CON 1 ROS 41
W21, ROS 4IAH L CON 415 i &8 7 5, B
STZ 41 INK B AW B30, 24 51 B 1+ F ]
A STZ F30 INK (11 LR A /KT (18] 8a,b).



«872 EMUFEEYIEHR

Prog. Biochem. Biophys. 2013; 40 (9)

(a) STZ CON ROS

pINK2
pINKI1

INK2
INK1

(b) 2.8

— = NN
NN O B

o
)

Immunoreactivity

W

pINK2/INK2  pINKI/INKI

<
SIS

© STZ CON ROS

ku
pERK] —44
pERK2 — 42
ERK]1 44
Ko nesRess

(d) 1.6}

an

pERKI/ERKI  pERK2/ERK2

—_
S}

Immunoreactivity
o o
B

(=)

Fig. 8 Western blot analysis of the total protein and phosphorylation of JNK and ERK in mouse brain

(a) Western blots developed with antibody recognized phospho-JNK to detect INK phosphorylation levels as well as antibody JNK to detect the total

JNK protein. (b) The blots as shown in (a) were quantitated and data had been normalized by the level of total INK. (c) Western blots developed with
antibody Phospho-ERK1/2 to detect ERK1/2 phosphorylation levels as well as antibody ERK1/2 to detect the total ERK1/2 protein. (d) The blots as
shown in (¢) were quantitated and data had been normalized by the level of total ERK1/2. *P < 0.05, vs. CON group, and “P < 0.05, ys. STZ group. [I:

CON; O:STZ; M :ROS.
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Fig. 9 Fluro-Jade B staining of the degenerative

nerves in mouse brain
Photomicrographs showed the FJB-positive degenerative cells in the
cortex, CAl and CA4 subfield of hippocampus. The STZ group mice
showed a larger number of FIB-positive cells than the other two groups,
while in CON and ROS group, only few FJB-positive cells were

observed. Scale bar = 20 pm. (Immunofluorescence 40x)
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The Effect and Mechanism of Rosiglitazone on Learning
and Memory Impairment of Alzheimer-like Mice"

XIONG Hui, DING Ling, WANG Jing-Jing, ZHENG Chen, SONG Jin-Zhi, PAN Bin, DENG Yan-Qiu”
(Basic Medical College, Tianjin Medical University, Tianjin 300070, China)

Abstract Research on the protective effect and mechanism of rosiglitazone on learning and memory impairment
of AD-like mice induced by streptozotocin (STZ) intracerebroventricular (i.c.v.) injection. STZ i.c.v. injection was
used to establish AD mice model and the treatment mice were administered orally with rosiglitazone for 30 days.
Morris water maze was applied to detect the learning and memory ability of mice and Western blot and
immunofluorescence to analyze the phosphorylation levels of Tau, the expression levels of phosphorylation and
glycosylation of neurofilaments (NFs) protein, the expression levels of JNK and ERK. The microtubule binding
assay was used to detect the assembly function of Tau binding with microtubule. The degenerative neurons were
labeled by Fluoro -Jade B (FJB). Compared with the control group, the escape latency and path length were
increased of the model group with less number of crossing hidden platform, and the Tau and NFs proteins were
hyperphosphorylated and the glycosylation of NFs protein were lower. But compared with the model group, the
rosiglitazone significantly improved the learning and memory ability of mice and decreased the
hyperphosphorylated levels of Tau and NFs proteins, increased the glycosylation of NFs protein, and increased the
microtubule-binding of Tau in treated-mice. The phosphorylated expression levels of JNK of model group were
higher than the other two groups, while ERK1 were lower, but there was no significant difference of ERK?2 in three
groups. And the numbers of FIB-degenerative neurons of model group were much more than the other two groups.
Rosiglitazone could protect learning and memory impairment of AD-like mice induced by STZ i.c.v. injection,
which may be related to ameliorate the insulin signal pathway, decrease the hyperphosphorylation of Tau and NFs

proteins, and protect from the neural degeneration.
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