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ABSTRACT Objective: To investigate the therapeutical effects of Polyene Phosphatidyl Choline(PPC) on B-amyloid(1-40) induced
Alzheimer 's Disease model Rat. Methods: Thirty-two Sprague-Dawley rats were divided into four groups: normal control group, sham
control group, model group and PPC treatment group. S-Amyloid protein was infused into the hippocampal fissure of rats to produce
Alzheimer's Disease (AD) model and the treatment group rats were given PPC. Morris water maze was detected to evaluate the cognition
behavior of learning and memory. The histological and immunohistochemistry staining were used to observe the hippocampus changes
caused by PPC treatment in the AD model rats. Results: (DCompared that in the normal control group and sham control group, learning
and memory latency of the model group was prolonged significantly (P <<0.05); As it to PPC treatment group, compared with Model
group, learning and memory latency was significantly shortened (P <<0.05); The differences between groups were statistically significant
(P<<0. 05). (@ Nissl staining: compared the model group with the normal control group, sham control group, the results were significantly
differences (P <<0.05); compared the PPC treatment group with the model group , the result was significantly different (P <0.05);
comparing the treatment group with the normal control group and the sham control group, the results also show significant difference (P<
0.05). ®Agimmunohistochemical staining: Compared with normal control group and sham control group, the model group show obvious
increasing amount of B-amyloid deposits; Compared with model group, the PPC treatment group indicate significant decreasing of the
number of B-amyloid deposits. Conclusion: Polyene phosphatidyl Choline had therapeutical effects on Alzheimer's Disease model rats
induced by B -amyloid protein (1-40).
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Fig. 1 Effects of Polyene Phosphatidyl Choline on behavioral alteration
in B-amyloid infusion AD model rats:
A: The typical swimming-tracking path in Morris water maze; a, b, ¢, and
d are the performance on the sixth training day; e, f,g and h are the

performance of probe trial on the seventh training day; a and e: normal

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved.

control; b and f: sham control; ¢ and g: B-amyloid protein-(1 40) (AB)
-treated model rats; d and f: rats treated with Polyene Phosphatidyl Choline
(PPC). B: Mean latencies to escape from the water onto the hidden
platform. Each rat was subjected to two trials per day for 6 consecutive
days. Data represent Meanst S.E.M, model group vs. vehicle-treated
group, P<0.05; PPC treatment group vs. AR model group, P<0.05; PPC
treatment group vs. normal control group and Sham control group, P>0.05
and P>0.05. C: Mean latencies to escape from the water onto the hidden
platform in sixth training day. Data expressed as means* S.E.M. indicated
by vertical bar. PPC treatment group vs. AR model group, P<0.05; PPC
treatment group vs. normal control group and sham control group, P>0.05,
P>0.05. D: The time spent and swum distance in the target quadrant (in
which the platform had been placed during the training phase) in the probe
trial (swimming 60 s without platform). Data expressed as means + S.E.M.
indicated by vertical bar. AR model group vs. normal control group and

sham control group, P<0.05; PPC treatment group vs. AR model group,

P<0.05.
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Fig. 2 Effects of Polyene Phosphatidyl Choline on morphologic alteration
in AB(1-40) infusion model rats (Nissl staining)(x50)

A: normal control group; B: sham control group; C: AB model group; D:

PPC treatment group. CAl: CAl region of hippocampus. Compared with

normal control group and sham control group, the AB model group show

obvious increasing amount of Nissl body in target area of needle

penetration and infusion; the neuronal death and loss were especially
obvious in the CA1 region of hippocampus. Compared with AB model
group, the PPC treatment group indicate significant decreasing of the

number of Nissl body in the same area, and amount of neuronal death and

loss were markedly reduced. Scale bar: 100.m
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Fig.3 Quantitative analysis of Nissl body in the target AB(1-40) lesion area
after Polyene Phosphatidyl Choline treatment:

Compared with normal control group and sham control group, increasing

amount of Nissl body in target area of needle penetration and infusion in

the AB model group show significant difference(one-way ANOVA, P<0.
05); compared with AB model group, the number of Nissl body in the same

area in the PPC treatment group were remarkably decreased; compared
with normal control group, the number of Nissl body also indicated

significant increase.
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Fig. 4 Effects of Polyene Phosphatidyl Choline on morphologic alteration
of amyloid deposits in AB(1-40) infusion model rats (Anti-AB
immunohistochemical staining)(x50)

A: normal control group; B: sham control group; C: AB model group; D:
PPC treatment group. Compared with normal control group and sham
control group, the AB model group show obvious increasing amount of
B-amyloid deposits close to the area of needle penetration and infusion;
the neuronal death and loss were especially obvious in the same area.
Compared with AB model group, the PPC treatment group indicate
significant decreasing of the number of 8-amyloid deposits in the same
area, and amount of neuronal death and loss were remarkably reduced.
Scale bar: 100pm

®_ AD
ﬁ_
(B-amyloid, AB) (neurofibrillary tangles,
NFT) (senile plaque,
SP) ol AB
AD AD
AB AD
o AD
AD AD
N N B-
(DHA) AA

http://www.cnki.net



. 2442 .

www.shengwuyixue.com Progressin Modern Biomedicine Vol1ll NO.13 JUL.2011

N N .DHA AA,
AD (i
, AD
12 DHA AD
AB Tau B DHA
51 DHA
NMDA 4 AA
[4];
51
(DMorris
B-
AB DHA
AA °
o@ B'
APO-E B- usia, (AB
B-
B-
un -
B-
AD
AD °
AD
B- N N
AD
(References)

[1] Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L, Ganguli M, et
al. Global prevalence of dementia: a Delphi consensus study[J]. Lance-
t, 2005,366:2112-2117

[2] Scarpini E, Scheltens P, Feldman H. Treatment of Alzheimer's disease:
current status and new perspectives [J]. Lancet neurology, 2003,2:
539-547

[3] Calon F, Cole G. Neuroprotective action of omega-3 polyunsaturated

fatty acids against neurodegenerative diseases: evidence from animal

studies [J]. Prostaglandins, leukotrienes, and essential fatty acids,
2007,77:287-293

[4] Fukaya T, Gondaira T, Kashiyae Y, Kotani S, Ishikura Y, Fujikawa S,

[}

et al. Arachidonic acid preserves hippocampal neuron membrane flui-
dity in senescent rats[J]. Neurobiology of aging, 2007,28:1179-1186
[5

—

Kotani S, Nakazawa H, Tokimasa T, Akimoto K, Kawashima H,
Toyoda-Ono Y, et al. Synaptic plasticity preserved with arachidonic
acid diet in aged rats[J]. Neuroscience research, 2003,46:453-461

[6

[}

Giovannelli L, Casamenti F, Scali C, Bartolini L, Pepeu G. Differential
effects of amyloid peptides beta-(1-40) and beta-(25-35) injections into
the rat nucleus basalis[J]. Neuroscience, 1995,66:781-792

[7

—

Paxinos G, Watson C, Pennisi M, Topple A. Bregma, lambda and the
interaural midpoint in stereotaxic surgery with rats of different sex,
strain and weight [J]. Journal of neuroscience methods, 1985,13:
139-143

[8

[t}

Querfurth HW, LaFerla FM. Alzheimer's disease[J]. The New England
journal of medicine 2010,362:329-344
[9

—

Blennow K, de Leon MJ, Zetterberg H. Alzheimer's disease[J]. Lancet,

2006,368:387-403

[10] Geula C, Wu CK, Saroff D, Lorenzo A, Yuan M, Yankner BA. Aging
renders the brain vulnerable to amyloid beta-protein neurotoxicity[J].
Nature medicine, 1998,4:827-831

[11] Gsell W, Jungkunz G, Riederer P. Functional neurochemistry of Alzh-
eimer's disease[J]. Current pharmaceutical design, 2004,10:265-293

[12] Maki RA, Tyurin VA, Lyon RC, Hamilton RL, DeKosky ST, Kagan
VE , et al. Aberrant expression of myeloperoxidase in astrocytes pro-
motes phospholipid oxidation and memory deficits in a mouse model
of Alzheimer disease [J]. The Journal of biological chemistry , 2009,
284:3158-3169

[13] Horrocks LA, Farooqui AA. Docosahexaenoic acid in the diet: its im-
portance in maintenance and restoration of neural membrane function
[J]. Prostaglandins, leukotrienes, and essential fatty acids, 2004,70:
361-372

[14] Hogyes E, Nyakas C, Kiliaan A, Farkas T, Penke B, Luiten PG. Neur-
oprotective effect of developmental docosahexaenoic acid suppleme-
nt against excitotoxic brain damage in infant rats [J]. Neuroscience,
2003,119:999-1012

[15] Kim J, Basak JM, Holtzman DM. The role of apolipoprotein E in
Alzheimer's disease[J]. Neuron, 2009,63:287-303

[16] Verghese PB, Castellano JM, Holtzman DM. Apolipoprotein E in
Alzheimer's disease and other neurological disorders [J]. Lancet
neurology,2011,10:241-252

[17] Saido TC, Iwata N. Metabolism of amyloid beta peptide and pathoge-

nesis of Alzheimer's disease [J]. Towards presymptomatic diagnosis,

prevention and therapy[J]. Neuroscience research, 2006,54:235-253



