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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/6J mice were
divided into an aged control group and three
MCP-treated groups. The effects on
cognitive function, hepatic antioxidative
systems, hippocampal morphology and
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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) indiet) 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 were used to evaluate the
expression of BDNF in hippocampus. There
sults 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 supple
mentation group as compared to the aged
control group. The expression of
hippocampal BDNF was significantly
up-regulated in the aged mice treated with
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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.
Keywords bioactive peptide, learning and memory,

aging, oxidative stress, brain-derived neurotrophic factor
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Table 2 Effects of MCP on latency and number of errors
in step—down passive avoidance test

-7 S EIREs TS -H
mrmi B - 15 90.93+28.81% 1.67+0.67
0.22% MCP 16 104.6+21.80° 1.53+0.52
0.44% MCP 16 143.5+34.70* 1.38+0.50
1.32% MCP 16 140.69+33.55* 1.44+0.51
FEFBEIL-F 16 153.00+20.25%* 1.38+0.62

T - el HRAE & L L. EEN B D P <0. 05,
kP <0.01 FERREEE IR LT, FEERH D :
#P <0. 05, # #P <0. 01Notes: Compared to aged control, *
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means P <0.05, ** means P <0.01.Compared to young ,control, # means P<0.05, ## means P<0.01
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Fig. 1 Effect of MCP on escape latency

in Morris water maze test
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Table 3 Effects of MCP on time spent in target quadrant

and numbers of crossing during the probe test

- Mmool
FL-F B g-Fy bR T °
i BE3R /s . ot s
S L~ 1S 14.411.52° 2.13+0.54° 2.4 MNCP 0)\{&‘%**'7@7@]5@/\@5’;%
0.22% MCP 15 16.39+1.37 3.31+0.58
0.44% MCP 16 18.28+1.80* 2.810.64 ! CAl
1.32% MCP 15 16.58+1.85 3.38+0.59* E- L :,
TR A L — * *
FEHBIL-F 16 1947+1.77 3.44+0.62 Lm CA3 E - U
P GRS & WAL T, A B 5P 0. 05 i — 2 )
FHAECHRRE L i L C, HEABDH S : #P <0.05 4 o = LWy
Notes: Compared to aged control, * means P <0.05.
Compared to young control, # means P<0.05 5
() P (1) | *, \‘ (f) <

3 WEBHERHIE (nissl Yefalx)
((a)~(c):10x; (d)~(f) :400x)
Fig. 3 Representative photomicrographs of hippocampal
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structures stained with nissl

%4 MCP X/NEUFFHE SOD i 41 MDA 42 %M (o0 100 (-t 40060

Table 4 Effects of MCP on superoxide dismutase

(SOD) and lipid peroxides (MDA) in hepar

T ElnkREE - (@) (d)
0. 44%MCP e -t = (b) (e) HARREMERIREE : (o) ()

— Notes: (a) and (d) are for the aged control group; (b) ar d (e) are for the
et gy SOD(Umg _Mm/ i 1 ,
HuwrihE) (rllrl{)l'mglﬁ";/}?ﬁ ) )44 {CP-treated group: (¢) and (f) are for the young control group
SHHABIL-F 15 91.56+20.08% 4,68+036% X 3 TlE iﬁﬁ EiODf’E{ZISfinH’?

022%MCP 15 97.23224.05° 429+031% M, IR L %*ﬁ L= ZL/MEE 7=
044% MCP 16 115.26£19.92% 3.794033* <L) TND, EAERTIREEC
o ~ # # N o y ~, L
1329 MCP 15 105.05:2058 4324067 S IR 0 Bl A DM R 1 R R
FENEIL -7 16 132.68:13.49%%  3.67+0.62%*

kR A, = A ME D L Cnd,
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VE Sl R L R L C. AEEN D H*P 0. 05,
" 8 LC b A B B Lo e
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JaEGEHANC L0 . HHERBEEE 35D
MCP #¢ 5B/ CAL, CA3 & DG Ik
D= v A NG & i35 &
BRI Do T2 h, BN E R 2381

1H

Notes: Compared to aged control, * means P <0.05, **
means P <0.01Compared to young control, # means

P<0.05, ## means P<0.01
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Table 5 Effect of MCP on nissl-positive cell numbers in
hippocampal CA1, CA3 regions and DG
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1.32% MCP 7 050+1 149 5505586 17 989+1 134
EEABE - T 7972759 6213£1 128 18 044x]1 058
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Fig. 4 Effect of MCP on expression
of BDNF in hippocampus (RT-PCR)
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Fig. 5 Immunoblot analysis of BDNF in the hippocampus of
the young, aged and MCP-treated mice
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Notes: Compared to aged control, * means P <0.05, **
means P <0.01 Compared to young control, # means

P<0.05, ## means P<0.01
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