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Effects of the Phospholipid separated from Duck Egg Oil on the Rat Brain
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Abstract

This study was performed to investigate the biocogical activity of the phospholipid separated and purified from
duck egg yolk as functional brain food. A quantitative restriction of maternal diet was given to Sprague-Dawely
rats during lactation. Animals were separated into three groups, such as control, duck egg phospholipid(PL) or
pig-brain phospholipid additions groups. And ad Iibitum during lactation was given to control groups. All of the
offsprings at 3 weeks of age fed a diet ad libitum for 4 weeks of rehabilitation.

Body weight and brain weight and protein, phosphplipid, and cholesterol were determined on offsprings of
each of group sacrificed at 0, 1, 2, 3, 5 and 7 weeks of age, sacrified body weight of duck egg phospholipid
and pig brain phospholipid group were significantly higher than the control group. Body weight and brain weight
after a recovery period were significantly at the control group. However, protein, phospholipid and cholesterol
contents were significantly high than the control group. Response latency in the passive avoidance task was the
lowest in the S-amyloid group and highest in the phospholipid group.

It is consequently suggested that phospholipid supplement may be effective in memory improvement.
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Fig. 1. Scheme of experimental design for diets.
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Table 1. Composition of experiment diet
Diets
Control Control + Cf)ntrol.+
(ke) :E:k egg pl% brain
(gkg) PL (gke)
Casein 220 220 220
Corn starch 425.6 410.7 412.7
Saccharose 212.8 2054 206.3
Cellulose 20 20 20
Mineral mixture’ 40 40 40
Vitamin mixture’ 10 10 10
DL Methionine 1.6 1.6 1.6
Peanut oil 48.1 48.1 48.1
Rapeseed oil 21.9 21.9 21.9
Egg PL 0 15.5
Brain PL 0 15.5

* PL: phospholipids.

¢ Composition of mineral mixture(mg/kg diet): CaHPO; -
2H,0, 15200; K,HPOs, 9600; CaCOs, 7200; NaCl, 2760;
MgO, 800; MgSO, - 7THO, 3600; FeSOs - THO, 340;
ZnSOy - H>O, 200; CuSOy - HO, 40; NaF, 32; GrK(SOs) -
2H,0, 20; (NH4)sMo7024 - 4H:0, 8§; K1, 1.6; CoCOs, §;
Na,SeOs - SH,O, 20.

¢ Composition of vitamin supplement, titrated in dextrose
(mg/kg diet): retinyl acetate, 10; cholecalciferol, 0.0625;
acetate all-rac- @ -tocopherol, 50; menadione, 1; thiamine
HCl, 10; riboflavine, 10; nicotinic acid, 45; D-calcium pan-
thotenate, 30; pyrodoxine HCl, 10; inositol, 50; D-biotin,
0.2; folic acid, 2; cyanocobolamin, 0.0135; L-ascorbic acid,
100; p-aminobenzoic acid, 50; choline chlorhydrate, 750.
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Fig. 2. Diagram passive avoidance test.

Table 2. Effects of matemal dietary restricition
during lactation on body weight of offspring

(8)

Groups

age Control Duck-PL Pig-PL
(weeks)

0 6.04+ 0.127 604 012  6.04= 0.12

1 1427+ 031 1505+ 035" 1493+ 045

3 4043+ 3.63 4271+ 4.02°  41.95+ 426

5 98.42+11.30  101.43+12.40" 101.03+11.67"

7 186.13+18.64  191.54+2027" 191.06+21.39"

Duck-PL, Duck-Egg phospholipid, Pig-PL, Pig Brain-Phos-

pholipid.

" MeantSD.

2" p<0.05 : Significantly different from control group.
™ p<0.01 : Significantly different from control group.
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Aoz Frktach 18a AF 759 o FAe o
ZF0] 1.726+0.029 g, Alo] A|gHEQ 1.530+0.052 g,
o121 d #7172 Duck-PLo] 1.804+0.038 g, Pig-PLo]
1.80740.019 go.2 hERTFHT} oo r Zr)etg]
o™, Duck-PL 2 Pig-PL 9] ¥ FZAE & xjo]2
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Table 3. Effects of matemal dietary restricition

on brain weight of offspring (g)
Groups .
age(weeks) Control Duck-PL Pig-PL
0 0.18740.04"  0.187+0.04  0.187+0.04
1 0.541£0.031  0.560£0.042  0.560::0.042
3 1.30740.055  1.401=0.043"  1.400£0.025"
5 1.56240.027  1.680£0.047  1.67240.028"
7 1.726£0.029  1.804+0.038°  1.807+0.019"
1) MeantSD.

" p<0.05 : Significantly different from control group.
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Fig. 3. Effects of dietary restriction during lac-
tation and rehabilitation on brain protein of off-
springs.

a-a : Control, @@ : Duck-PL, o-0 : Pig-PL.

Value are significantly different from control at p<
0.05.
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Flg 4. Effects of dietary restriction during lac-
tation and rehabilitation on brain cholesterol of off-
springs.

4-a : Control, @-@ : Duck-PL, o-0 : Pig-PL.

Values are significantly diffrent from control at *p<
0.05.
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Fig. 5. Effects of dietary restriction during lac-
tation and rehabilitation on brain phespholipid of
offsprings.

4a-a : Control, @-@: Duck-PL, o-o : Pig-PL.

Values are significantly diffrent at *p<0.05.
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5. x| 3 &, 2} XX|9| Phosphatidylcholine(PC)
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A} fo]HQl AolE FolE 4 ATk

Fig. 404 YERA ufe} 7o) ] 222 phosphati-
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6. A8 S29| & 3|H| HAl(Passive Avoidance
Test)

Sprague-Dawley #(20~22 g) 7} 8= Top2]y o)
Z7% XwE FE3HE B-amyloid 7, XA o]
4=+ Duck-PL & ¥ Pig- PL i 5 213 7]%o|
MEZ TE Yl Toz WESITh 45 Bt ARAIZ] &
5 39 HAALE AT

B ARAME A 3 BE A 4555 2% 37

AAe] A Mol nAE IF 67

Table 4. Phosphatidylcholine concentration in
brain serum and liver of oft springe at 3 week of

age
Brain PC Serum PC Liver PC
Groups
(mg/g) (mg/mL) (mg/g)
Control 14474255 38.14+1.28 7.20+1.34
Duck-PL 20734129  5027+1.36°  10.59:1.21
Pig-PL 20184130  49.76+1.42°  10.48+1.37

PC : phosphatidylcholine.

PL : phospholipid.

" Mean+SD.

*p<0.05 : Significantly different from control group.

747} 20 mghkg A A#HAZTE Bl B-amyloidE
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Passive avoidance, s

0 . .
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Fig. 6. Response latency in the passive avoidance
task in Duck-PL and Pig-PL.

Rats were subjected to an one-way step-through
type of passive avoidance apparatus. The retention
trials were carried out 1, 2, 3, 5 and 7 days. After
acquisition trials and response latency was measured
up to a maximum of 300 sec.

*p<0.05 : Significantly different from control group.
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