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Summary
We reported that the green tea catechins exert antioxidative action in brain and improve

spatial cognitive learning ability in young rats. In this study, we investigated whether
administration of green tea catechins, Polyphenon E (PE: EGCG 63%; EC 11%; EGC
6%; ECG 6%) prevents oxidative stress as well as behavioral changes in animal model of
Alzheimer’s disease, rats infused with AB;.4 into the cerebral ventricle. When measuring
the learning ability using an eight—arm radial maze, long-term administration of PE
(0.5%, wi/v) prevented APi.sq-induced spatial cognition learning impairment with a
concomitant reduction of lipid peroxide and reactive oxygen species levels in brain
tissues. We proposed that green tea catechins may facilitate antioxidant defense in brain
and prevent AB;.4-induced cognitive impairment in Alzheimer’s disease model rats.
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Introduction

An increase in antioxidative defense in the hippocampus prevents (1) and/or ameliorates
(2) learning impairment in an animal model of Alzheimer’s disease (AD), rats infused
with AB;4 into the cerebral ventricle. Recently we reported that long-term
administration of green tea catechins improves spatial cognitive learning ability in rats
(3). In this study, we investigated the effects of green tea catechins on Ap-induced
oxidative stress and cognitive impairment in AD-model rats.

Materials and Methods

Five-weeks-old male Wistar rats were orally administered green tea catechins
(Polyphenon E, PE; Mitsui Norin Co., Ltd.) mixed with water (5 g/L PE) or water alone
for 26 weeks. Twenty-weeks after PE administration, AB;.4o or vehicle was infused into
the cerebral ventricle using a mini osmotic pump and rats were subsequently sub-divided
into Vehicle, AB, PE+Vehicle and PE+AP groups. Learning-related behavioral changes
were assessed by an eight-arm radial maze (Toyo Sangyo Co.,) as described previously
(4). After behavioral test, cerebral cortex and hippocampus were separated as described
previously (1). LPO concentrations were determined by the thiobarbituric acid-reactive



substances (TBARS) assay (5). Reactive oxygen species levels (ROS) were determined
as described previously (1). Protein concentrations were estimated by the method of
Lowry et. al.,, (6). Behavioral data were tested by two-way (group and block) randomized
block factorial ANOVA. All other parameters were analyzed by one-way ANOVA
followed by Fisher's PLSD with post-hoc comparisons.

Results and Discussion

The effect of PE administration on reference and working memory-related learning
ability in the Vehicle and AB;.40-infused AD model rats is expressed as the mean number
of RME and WME for each group, with the data averaged over blocks of six trials.
Randomized two-factor (block and group) ANOVA revealed significant main effects of
both blocks of trials [F(4,308)= 14.66, P < 0.0001] and groups [F(3,231)= 26.87, P <
0.0001] on the number of RMEs and WMEs [blocks (£(4,308) = 41.23, P < 0.0001, and
groups: F(3,231) = 32.13, P < 0.0001]. The TBARS and ROS concentrations in
hippocampus were significantly higher in the AB. group than those of the Vehicle,
PE+Vehicle and/or PE+AP groups (P < 0.0001). In cerebral cortex, PE administration
significantly suppressed AB-induced increase ROS levels to the levels of Vehicle and/or
PE rats.

We assume that the lower LPO and ROS concentrations, combined with the higher
acquisition of memory performance, are likely to be the effect of PE that prevents
AB-induced oxidative stress at neuronal level. This is because; EGCG has been shown to
prevent AB-induced ROS production and neuronal cell death in vitro (7). Moreover,
aging increases oxidative stress which leads to cognitive decline (8). We thus suggest
that, long-term administration of green tea catechins might prevent AB-induced cognitive
impairment by increasing antioxidative defense in brain.
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