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Green Tea Polyphenols Prevents
the Age-related Decline of
Learning and Memory Ability of
CS57BL/6J Mice

LI Qiong, LI Yong

Department of Food and Nutritional Hygiene, School of
Public Health, Peking University, Beijing 100191, China

Abstract To investigate the effect of Green Tea Polyphenols (GTP)
on the degeneration of learning and memory ability in aged C57BL/6]
mice, 14 month old C57B1/6] mice were randomly divided into aged
control group and three GTP administration groups GTP was
dissolved into the drinking water with a concentration of 0.025%,
0.05% and 0.1% (W/V), respectively. After six months, the learning
and memory abilities of the mice were checked by Morris water maze
and step—down test. Thereafter, the serum of the mice was collected to
measure the levels of SOD and GSH-Py. The protein levels of post
synaptic density protein 95 (PSD95) and Ca*/calmodulin—-dependent

protein kinase Il (CaMKII) were examined using Western blot
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0.05% and 0.1% GTP administration can significantly shorten the
escape latencies and swim distances of the mice in a place
navigation test, increase the time spending in the target quadrant
and the crossing numbers in a spatial probe test, and increase the
latency to step down in the step—down test. It is shown, 0.5% and
0.1% GTP administrations have significantly raised the activities of
SOD and GSH -Py in the serum and prevented the age —related
reductions of two representative post synaptic density proteins
PSD95 and CaMKIL. 0.05% and 0.1% GTP in the drinking water
can significantly prevent the decline of learning and memory ability
in aged C57BL/6] mice. Besides its antioxidant ability, GTP may
also regulate some learning and memory related proteins.

Keywords age —related learning and memory decline; green tea

polyphenols; morris water maze; step—down test
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, . Morris (Morris Water Maze , MWM )
° ) s - 120 em
, 50 em, Lo L 4 s 4
- - 14 cm, 20 cm R
(Green Tea Polyphenols,GTP) 1~1.5 em, C57 X
) s , (22+2)C,
30% , 200 mg . , .
(Epigallocatechin—-3—-gallate , EGCG) s R
60% , 10% , (place navigation) (spatial probe test)
° (=) (-Epigallocatechin ,EGC) | 1) o , 2d
(=) (=Epicatechin, EC) | (=) R s ,
(-Epicatechin-3-gallate, ECG )", 4
, , ( )
[6-7] , 24
VC VE, o 60 s ,
° , s s 60 s, 5 min, 7d,
, 2) o ,
s 60 s
. C57BL/6] o
) , 1.2.2.2
C57 , (step—down test) ,STT-2
- s 3 mm s 5 cm, 5
cm R , 60 s (25V),
1 , )
1.1 5 min,24 h s ,
(Green Tea Polyphenols,GTP), ( ) 5 min s
, 20070318, o
100%, EGCG 70.75% 1.2.3
DMS-2  MORRIS STT-2 , , C57 ,
SOD .GSH-Px , (SOD) . (GSH-Py) .
; PSD95 , Chemicon ; CaMKII , 1.2.4 Western blot
Neuromics ; R , €57 ,
1.2 o (
1.2.1 )o
14 SPF C57BL/6] 60 12 000 r/min 4°C 15 min BCA
,SPF , ( )o
21~23C, 50%~60% , , SDS- (CaMKII; 10% ; PSD95 .
.. 3 R 8% ), PVDF (Millipore
15 , USA)., PVDF 5% 2h 4%
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(PSD95 :1:500 ; CaMKII Western blot (ANOVA), P<
:1:1000), 37°C o 0.05 o
. NIH Image
Program (http://rsb.info.nih.gov/nih—image/ 2
download.html) . 2.1 C57BL/6J
1.3 , .
Xts -Morris 3 s
(repeated measure two—way ANOVA) ,Morris R
( Do
1 C57BL/6J (x£S)
Table 1 Effects of GTP on daily water intake and body weight on C57 mice (x+s)
/mL g /g
15 4.27+0.06 26.75+0.83 27.01+1.07
0.025%GTP 15 4.39+0.05 26.60+0.90 26.94+0.59
0.05%GTP 15 4.37+0.04 26.74+0.75 27.49+0.71
0.1%GTP 15 4.29+0.06 26.48+0.89 27.89+1.07
2.2 C57BL/6J Morris s
(P<0.05) (P<0.01) ;
o ,005% 0.1% GTP
C57 , ,
, , (0.05%GTP , P<
(F(6,414)=61.240,P<0.001) ; 0.05;0.1%GTP , P<0.05)( 1(d)).
, 2.3 C57BL/6J
(F(24,414)=1.173,P>0.05) ; , ,C57
(F(4,69)=3.375,P<0.05), LSD (P<0.001),0.05% .0.1%GTP C57
, , (0.05%GTP ,
(P<0.01),0.05% 0.1%GTP P<0.05;0.1%GTP ,P<0.05),
(0.05%GTP (F(4,70)=1.840,P>0.05)( 2),
,P<0.05;0.1% GTP ,
P<0.05), , 0.025%
CTP , 2 C57BL/6J
(P>0.05)( 1(a)), (x=S)
, (57 Table 2 Effects of GTP on the latency and error
(P<0.05), numbers in step—down tests (x=s)
( L))
, , /s
(F(6,414)=38.615,P<0.001) ; 15 50.60+11.36 1.33+0.27
(F(24,414)=0853, 15 231.80+25.30"  0.470.13
P>0.05); (F(4,69)=2.703,P<0.05) , 0.025%GTP 15 110.67+33.12 1.32+0.30
(P<0.01), 0.05%GTP 15 171.13£33.57" 1.20+0.34
0.05% 0.1%GTP 0.1%GTP 15 167.47+32.65" 1.00+0.24
(0.05%GTP ,P<0.05;0.1%GTP 0 P<0.05,5%%  P<0.001,
,P<0.05)( 1(c)), Notes: *, P<0.05; ##% P<0.001 as compared with the aged control group.
28 2009,27(22)
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Fig. 1 Effect of GTC on spatial learning and memory of mice in MWM

,¥ 0 P<0.05,%*%  P<0.01

Notes: *, P<0.05; **, P<0.01 as compared with the aged control group

2.4 C57BL/6J SOD  GSH-Py
3 , GTP ,S0D
GSH-Py , ,
,0.05% .0.19%GTP SOD
(0.05%GTP ,P<0.05;0.1%GTP
,P<0.01),0.1%GTP GSH-Px
(P<0.001),

3 C57BL/6J SOD

GSH-Py (Xx=£S)
Table 3 Effect of GTC on the activities of SOD and

GSH-Py in the serum (x=s)

, B ,
SOD GSH-Py 1.0, 8 Xks
/(U-mL™) /U
15 331.87+11.94 804.14+105.79 3
15 391.92+8.69™ 1 181.15+53.14™ ,
0.025%GTP 15 353.97+10.91 899.96+45.66 6]
0.05%GTP 15 372.01+7.84" 918.32+68.97 ' (methylation) |
0.1%GTP 15 385.76+13.95™ 1200.94+50.117 .
(glucuronidation) ,
: J¥ 0 P<0.05,%%  P<0.01,***  P<0.001, o
Notes: *, P<0.05; *#*, P<0.01; *** P<0.001 as compared with the EGCG,
aged control group. 77%. , ,
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2.5 C57BL/6J -95
(PSD95) / II(CaMKIl)
-95(PSD95) /
II(CaMKII) °
PSD95  CaMKII

)

(PSD95,P<0.001 ; CaMKII, P<0.001 ),

0.05%  0.1%GTP ,C57

(PSD95:0.05%GTP

,P<0.05;0.1%

,P<0.01,CaMKII:0.05%GTP

,P<0.001;0.1%GTP
PSD95 (95 kD)
Western blot ;s 2(b)

,P<0.01), 2(a)
CaMKII (50 kD)
Western blot

(sulfation)
o1

EGCG
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(a) Representative immunoblots (b) Quantifications for the density
2 PSD95 CaMKIl
Fig. 2 Levels of PSD95 and CaMKII protein in the hippocampus
J% 0 P<0.05,%%  P<0.01,*#%  P<0.001
Notes: *, P<0.05; **, P<0.01; *** P<0.001 as compared with the aged control group
o Sugamuma® (Post—Synaptic Density,PSD)
EGCG o Abd El Mohsen 1
100 mg/kg  EC, ,
EC - ,
[14-15]
° PSD95 CaMKII
,Morris R C57 s
s C57 0.05%  0.1%GTP °
0.05% 0.1% s EGCG  EC
, 0.025% el (17-18]_
> ,0.05% 4
0.1% ° s ,
C57 , R
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