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Abstract To observe the preventive effects of Marine Collagen
Peptide (MCP) on learning and memory in aged mice, 20—month old
female C57BL/6] mice were divided into an aged control group and
three MCP—-treated groups. The effects on cognitive function, hepatic
antioxidative systems, hippocampal morphology and expression of
Brain—Derived Neurotrophic  Factor (BDNF) were studied after
feeding the aged mice MCP  (0.22% or 0.44% or 1.32% (wt/wt) in
diet) for 6 months. Cognitive functions were assessed using the
step—down test and the Morris water maze, respectively. Hippocampal
morphology was examined by nissl stain. RT-PCR and Western blot
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were used to evaluate the expression of BDNF in hippocampus. The
results show that their spatial memory and passive avoidance ability
were significantly improved when they were fed with MCP.
Furthermore, the activity of SOD was significantly increased and the
level of MDA was decreased in the 0.44% MCP supplementation
group as compared to the aged control group. The expression of
hippocampal BDNF was significantly up-regulated in the aged mice
treated with 0.44% and 1.32% MCP. However, the number of nissl-
positive cell saw no significant difference among all groups. These
results suggest that MCP administration has a preventive effect on
memory tasks by lowering oxidative damage and up —regulating
expression of BDNF.
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s -3, 2) Morris
N N N 0 0 4
N . (Marine (escape latency), .
Collagen Peptide, MCP) , 90 s
0 20 10 s, 90 s, 4
C57BL/6] R
0 7 ,
1 , 60 s, 60 s (
1.1 ) °
1.1.1 1.2.3
, , 5 1%
) - - - B o
— — — — , 4% (4°C) 30 min,
R 4C 4% 24 h,
11.2 R 10 pm, 3 s nissl .
20 SPF 30 .3 SPF CA1.CA3 DG  nissl
C57BL/6] 20 3 ,3
( :SCXK11-00-0004 ) ,SPF , o
21~23C, 50%~60% RH, 124 SOD MDA
1.1.3 , , ,PBS
Morris ( ), s 10% ,4 500 r/min 15 min
( )s , ,
(Eppendorf 5840R ) ,XH2B ,UV-762 (Superoxide Dismutase ,SOD)
( ),GeneAmp PCR-9700 , (TBA)
PCR ( PE ( Bio- (Malondidehyde ,MDA ) R
Rad ), Yo 1.2.5 - BDNF
RT-PCR ,TRIzol Gibco Trizol mRNA,
,SOD MDA , o 1 pg RNA cDNA,
PCR , :3.0 nL. cDNA ,10xPCR buffer 2.0
1.2 pL, 10 mmol/L dNTPs 0.5 pL,
1.2.1 (Brain—derived Neurotrophic Factor,BDNF') 0.8 pl,
3d PCR 2.0 pL,Taq 0.3 pL,DEPC  10.6 pL, 20
.. 3 MCP 0.0.22% .0.44% pLC 1)
1.32% MCP 1.2.6 Western blot BDNF
) 6 , Lowry .
o . , ECL
1.2.2 . N . Band Lead .
1) 1.2.7
3 min 36 V SPSS , X=SD
s R ,Morris
, R 5 (two—way repeated measures ANOVA),
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1 RT-PCR
Table 1 Sequences of primer pairs and annealing temperatures of RT-PCR
/bp /°C
. 5-GTGGGCCGCTCTAGGCACCA-3*
B-actin 123 72 30
5-CGGTTGGCCTTAGGGTTCAGG-3~
5-TTGAGCACGTGATCGAAGAGC-3"
BDNF 267 70 30
5~-GTTCGGCATTGCGAGTTCCAG-3~
’ 90 —— R4
,P<0.05 o L —=— (0.22% MCP
0 —&— (.44% MCP
5 0r —8— 1.32% MCP
£ 60 —H— HEREAL
2.1 MCP g
= of
2 o
2wl
;MCP 0r
. 20
MCP , r
, MCP VIR (Al /d
’ ¢ 1 Morris ,MCP
Fig. 1 Effect of MCP on escape latency
2 MCP . .
in Morris water maze test
Table 2 Effects of MCP on latency and number of errors
in step—down passive avoidance test (F(5,370)=292.13,P<0.01),
. (F(20,370)=1.20, P>0.05);
S
(F(4,74)=21.36, P<0.01);LSD
15 90.93+28.81%* 1.67+0.67
0.22% MCP 16 104.6+21.80* 1.53+0.52 ’ 3 Mcp
0.44% MCP 16 143.5+34.70% 1.38+0.50 ; (P<0.01);MCP
1.32% MCP 16 140.69+33.55* 1.44+0.51 ) (P<0.05)C 2),
16 153.00+20.25% 1.38+0.62 ( )o
% P<0.05,*%*  P<0.01, 10 -
—— EER A
#  P<0.05,##  P<0.01. R e
Notes: Compared to aged control, * means P<0.05, ** means P<0.01. gl —&—0.44% MCP
Compared to young control, # means P<0.05, ## means P<0.01. —®— 1.32% MCP
—F— F R A
£ 6
2.2 MCP ®
=
9 9 :ﬁ
B 4r
(F(5,370)=210.32,P<0.01);
(F(20,370)=0.728,P>0.05) ; ol
(F(4,74)=9.71,P<0.01), LSD
,3 MCP 0 i i | | L i
1 2 3 4 5 6
(P<0.01), ekl
0.22%  1.32% MCP , , > Morris MCP
(P<0.05)( 1o Fig. 2 Effect of MCP on swimming distance in
’ ’ Morris water maze test
28 2009,27(16)
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Table 3 Effects of MCP on time spent in target quadrant
and numbers of crossing during the probe test

/s

15 14.41+1.52% 2.13+0.54*
0.22% MCP 15 16.39+1.37 3.31+0.58
0.44% MCP 16 18.28+1.80* 2.81+0.64
1.32% MCP 15 16.58+1.85 3.38+0.59*

16 19.47+1.77* 3.44+0.62*

, ¥ P<0.05;
) # 0 P<0.05,

Notes: Compared to the aged control, * means P<0.05. Compared to the

young control, # means P<0.05.

2.3 MCP SOD MDA
4 , SOD
, MDA (P<0.01),
o MCP
SOD , 0.44%
MCP ,SOD (P<0.05);0.22%
0.44% MDA o
4 MCP SOD MDA
Table 4 Effects of MCP on superoxide dismutase
(SOD) and lipid peroxides (MDA) in hepar
SOD/(U-mg™ MDA/
) (nmol - mg™! )
15 91.56+20.08" 4.68+0.36"
0.22% MCP 15 97.23+24.05* 4.29+0.31**
0.44% MCP 16 115.26+19.92* 3.79+0.33*
1.32% MCP 15 105.05+20.58* 4.32+0.67*
16 132.68+13.49%** 3.67+0.62%%*
, ¥ P<0.05,%%  P<0.01;
) # 0 P<0.05,##  P<0.01,

Notes: Compared to aged control, * means P<0.05, ** means P<0.01.
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DG CA3 - )
&&? — li’). E.‘.’)

S @
3 nissl
((a)~(c):10x; (d)~(f) :400x)
Fig. 3 Representative photomicrographs of hippocampal

(d) —

structures stained with nissl
((@)~(c): 10x; (d)~(f): 400x)
,(b).(e) 0.44% MCP ,
(c) (D)

Notes: (a) and (d) are for the aged control group; (b) and (e) are for the

:(a). (d)

0.44% MCP-treated group; (c) and (f) are for the young control group

DG
, (5

5 MCP CA1.CA3 DG
Table 5 Effect of MCP on nissl-positive cell numbers in
hippocampal CA1, CA3 regions and DG

/mm™
CA1 CA3 DG
7 591+1 392 5 164+665 17 822+996
0.22% MCP 7 811+1 217 5 314+857 18 302+1 292
0.44% MCP 7 9151 050 5 639+591 18 115+1 026
1.32% MCP 7 050+1 149 5 505+586 17 989+1 134
7 972+759 6 213+1 128 18 044+1 058
25 MCP BDNF
RT-PCR  Western blot
BDNF mRNA o RT-PCR
BDNF mRNA )
MCP ( 4);Western blot

A 1.32% 0.44% 0.22% £ Marker
MM MCP MCP MCP W41

— BDNF
Compared to young control: # means P<0.05, ## means P<0.01. 267 bp

2.4 MCP s B-actin

3 , \ ,

s s , 4 MCP BDNF (RT-PCR)
, MCP , o Fig 4 Effect of MCP on expression of BDNF in
, 3 MCP CA1.CA3 hippocampus (RT-PCR)
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, BDNF , , sl
30%, ;0.44%  1.32% MCP 6 s , SOD
S BDNF 29% 26%, S s MDA
3 Mcp , , i
BDNF MCP S SOD S
C 5 MDA , MCP
s s MCP

EF 0.22% 0.44% 132% HE

A4l Mcp MCP MCP % i - \CP
Er—n rE——— niss , ,
e b‘-- - —BDNE CAI.CA3 DG nissl
(a) Western blot °
(a) Expression band of Western blot BDNF 1982
14 ’ ' "
12 o % %% , Western blot ~ RT-PCR
1.0 BDNF mRNA , ,
ig osl BDNF mRNA
.,g. ,0.44%  1.32% MCP 6 , BDNF
*® 061 29%  26%. BDNF
04 | ,
02 ’ ’
. . . . . ) )
A REAL 0.22% MCP 0.44% MCP 1.32% MCP 54 % 41 , , ;BDNF
(b) , BDNF
(b) Result of densitometric analysis s ,
5 BDNF (Western blot) ;
Fig. 5 Immunoblot analysis of BDNF in the hippocampus of , N ,BDNF
the young, aged and MCP—-treated mice - MCP BDNF
¥ P<0.05,%*  P<0.01; R
# P<0.05,##  P<0.01
Notes: Compared to the aged control, * means P<0.05, ** means P<0.01. 4
Compared to the young control, # means P<0.05, ## means P<0.01
MCP
, MCP
3 , 0.44% MCP ,
, s ; Morris
. MDA , ,3  MCP
MDA , ) )
MDA 67 Kasapoglu o ,
SOD MDA , 60 SOD , MDA ;
SOD , MDA o , BDNF o
MCP
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