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Effect of Dietary DHA-Phosphatidylserine on DHA Level of Body Tissues in Developing Mice

WU Fang, WANG Dandan, WEN Min, XUE Changhu, WANG Yuming”<
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Abstract: Objective: To investigate the comparative effects of post-weaning dietary docosahexaenoic acid-
phosphatidylserine (DHA-PS) and DHA-triglyceride (DHA-TG) on DHA concentration and fatty acid composition of
lipids in various tissues of developing mice. Methods: ICR female mice were fed n-3 polyunsaturated fatty acids (PUFAs)
deficient diet during maternal pregnancy and lactation, and the weanling (3-week old) ICR-strain male mouse pups were
randomly assigned to three groups, which were fed three different types of diets including n-3 PUFAs deficiency (n-3 PUFAs
Def group), DHA-TG (DHA-TG group) and DHA-PS (DHA-PS group), respectively. After 2 weeks of feeding, all mouse
pups were sacrificed, and cortex, testis, liver, and red blood cells were harvested for detecting DHA level and fatty acid
composition of lipids. Results: Compared to the n-3 Def group, the concentration of DHA in developing mouse tissues in the
DHA-TG and DHA-PS groups was significantly increased, whereas the concentrations of docosapentaenoic acid (DPA) and
arachidonic acid (AA) were decreased. The DHA-PS group exhibited significantly higher DHA levels in erythrocytes, liver
triglyceride and phospholipid but lower DHA level in testis compared with the DHA-TG group. There was no difference in
DHA level in cortex between the two groups. Conclusion: Dietary supplementation of DHA-PS and DHA-TG significantly
increased the level of DHA in the tissues of developing mice, but resulted in different accumulation patterns of DHA and
DHA-PS more effectively increased DHA contents in the liver and erythrocytes.
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Z+ =W NIEE (docosahexaenoic acid, DHA,
Cone. nz) FEMIH L& &b =5 (0 —Fhn-3 2 AL FI G 7
2 (n-3 polyunsaturated fatty acids, n-3 PUFAs) , X/
R B RMIRE o EEUSL BFR R, U ORI AL
in-3 PUFASTE A & 2 LT ARIA NDHAK T, T3
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TDHA LLDHA-TG ¥ A Zuth 4 s A 2L 4L DHA /K P
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BV RS S, T DAAEHE RN 50 I D A L B 52 A
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DHA-#IEFLIE, EIfSDHA-PC. KB4 K" ¥4 DHA-PC
Ak HDHA-PS (JERIHPSEH96.4%. PCEE3S5T%) .
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MER 5 HER %30 A EpEmsEl B, %
MERELL 1 1A%, BRR L s R, AR
MONEURSBEOR I 42 B, BEACME BR 75 2 30 70 0y 7L 309 3%
M 1An-3 PUFAsHR Z 1A KL, Wi fLer CHHARS21R) I
YT/ RBEHL S -3 PUFAsH = 4. DHA-TG# .
DHA-PS#, 8 X (FER/™=EARFEEERD , 2 5Ra
n-3 PUFAsHtZ 4@k, £0.1% DHA-TG (JRE4S%, T
[F]) F10.1% DHA-PSIEL, 172 . {EAIN93GH: /7"
fFERl BRI S AR (R, SRR kT
3 ALARIRIDITR A AL (R2) .

#1  FAFRES

Tablel Composition of experimental diets
glkg
5% n-3 PUFAs#t Z 41  DHA-TGZ DHA-PS#H
FRER & 200 200 200
TERE S & 100 100 100
FRTER 397.49 397.49 397.49
FMIRE O & 132 132 132
YR 50 50 50
YR G & 35 35 35
fEFRRAEVEE 10 10 10
DL ERR T = 3 3 3
AR5 & 2.5 2.5 25
FETHE W EE 0.02 0.02 0.02
BT = 56.7 51.95 45.89
EAREaRTlifs s 13.3 12.39 12.39
DHA-TG; 0 5.66 0
DHA-PS & & 0 0 11.72
2 SARBEHRBRARE SR
Table2 Fatty acid composition of experimental diets
%
F L RIR n-3 PUFAsikZ 41  DHA-TG4L DHA-PS41
Creo 14.24 15.51 14.54
Ciso 31.9 10.09 8.82
Crsitns ND 0.81 0.93
Crenns 14.81 14.63 14.59
Crgnns 0.11 0.13 0.12
Casns ND 0.53 0.56
Corgons ND 3.97 3.89
A, 134.64 3.16 3.19
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S SCHR31M 7 e B Lr dn e . A5 5L i fe s An
JEF RS B o ) 7 2 € 3 U ST U A R v 0 TGN
BoHt. SMRFEFEME BA)E, ThER-H Bkt 47 H g
s A5 ASAH S A AT i T R 2 B 43 BT - C T A 3k
INNOWaxf7 e B EH: (30 mX 320 um, 0.25 um)
S N20: 1, R EMEN9.06 psi, UiiE N
1.19 mL/min; #Hif: RGBEEN170 C, {RFFES min,
ZJGEIR3 C/mnffE R T 2210 'C, SRIGE210 CRFF
30 min; KAV ECKIE RS FAA AR, HERE VIR
240 °C, Kril#$iEE250 CIY. Z LRI IR &R,
SRR S = E A R R
L4 BRSO

K FHSPSS 11.0% A% edli b AT b, SR FHx+s%k
7~, 3 117 flDuncan’s% & tLE 0 #1, P<0.05 N FLH %
R R ESR.

2 SRS

2.1 DHA-TGFIDHA-PS%} /N B AE K48 b B

#3 DHA-TGRDHA-PSH/NRAERIERIIEM (n=8)

Table3 Effect of DHA-TG and DHA-PS on growth parameters
in mice (n = 8)
FEbR n-3 PUFAsil = 41 DHA-TG#H DHA-PS#H
/g 25.0640.29 26.1640.17 26.0640.16
BEE (gd 3.50+0.15 3.6040.20 3.40+0.08
JHEE o /g 1.76+0.08" 1.2640.02° 1.3040.06"
i 5 /g 0.364+0.03 0.3340.03 0.3440.02

e FATRAS NS FRAFRRA M Z R R (P<0.05) . R,

ME3IPR, FHPARAERE. BEREHLEEZER
(P>0.05) o S5 7 A0 R &, 3 2H /0N B o
BELHEZER (P>0.05) ; 5n-3 PUFAsH=Z 4L,
DHA-TGZHAIDHA-PSEH/ N UL fE B PR (P<<005)
2.2 DHA-TGHIDHA-PSX /)N B 2141 AR B R 2E Fsd 11 5 1

L4458 ~, H5n-3 PUFAsH=Z 414HEL, DHA-TGAI
DHA-PSZ /MR LA fWDHA & & 50 5l FH 51 17 2.98 {5 A1l
3.26 i (P<<0.05) ; —+ Wk HJ%lZ (docosapentaenoic
acid, DPA, C,s ) KFFHH2.13% FEZR1.11%H
0.30% (P<<0.05) ; Zn-6 PUFAs/Zn-3 PUFAs/#I TR T
83.73%H185.08% (P<<0.05) .

x4 PRAHRBHRARESE (n=8)
Table4 Fatty acid composition of lipids in red blood cells of mice (n = 8)

%
NEWIR n-3 PUFAsf = 21 DHA-TG#H DHA-PS#H
Croo 25.934+0.35 26.70+0.32  26.80+0.50
Cisi 25334031 25874026  23.75+0.67
Crsms 1.88+0.23" 4.05+023"  3.7940.28"
Caot s 13.404+0.29° 9.61+0.34"  9.174+0.21°
Conig s 15.5140.32° 936+0.32"  9.60+0.34"
Cas s 2.13+0.22 1.11+0.16° 0.30+0.02°
Corg s 1.46+0.08" 5.81+£0.22° 6.22+0.19°
>n-3 PUFAs 1.46+0.08" 5.81£0.13"  6.2240.07
=n-6 PUFAs 35.66+1.05" 23.51+1.04° 24.46+0.83"
SO PEAy 24.46+0.47° 3984003  3.65+0.02"

2.3 DHA-TGAHIDHA-PSX /)N B A 5 15 17 1 4L 73 Fr 5 i

£S5 DRERBEHRAREEE (n=8)

Table5 Fatty acid composition of lipids in testis of mice (n = 8)
%
JIE TR n-3 PUFAs#k = 21, DHA-TG# DHA-PS#
Ciso 29.1640.42 29.91+3.5 27.06%1.61
Cisa 24.04+0.50 28.88+0.88  27.02+1.19
Cisons 1.37+0.22° 3.114+0.11"  5.05+0.13
Caout s 13.88+0.16" 10.09+£0.49"  6.86+0.36°
Caos.ns 0.17£0.02" 0.47£0.02"  0.44+0.03
Coa s 3.0840.04* 2.8240.04"  22440.15
Cos. s 12.58+0.21" 8.16+0.53"  4.96+0.04°
Coogons 2.35+0.18 9.04+047°  7.12+0.52°
¥n-3 PUFAs 2.58+0.27" 951+051° 7214024
-6 PUFAs 31.36+0.45" 2231+£1.31°  19.11£0.54°
Y 12.1640.02" 235+001"  2.60%0.02°

=500 L, 5n-3 PUFAsH:Z HAH LG, JE &%
7EDHA-TGFIDHA-PS & E & T /N R A5 S DHA K
(2.85. 2.03 £, P<<0.05) , Tfin-3 PUFAs# = 7%
A4 PUJE R (arachidonic acid, AA, Cyy ,6) « DPA
SEEES T HAMA (P<0.05) , DHA-TG4LH
DHA-PSA ¥ §5n-6 PUFAs/Zn-3 PUFAs/ B FEML T
80.67%H177.88% (P<0.05) .
24  DHA-TGHIDHA-PSXE /)N 5T TG A% g I 11 1R
20 RS 1) 5 )

#6 PRIFETCHBREZE (n=8)
Table 6 Fatty acid composition of lipids in liver of mice (» = 8)

%
i n-3 PUFAsGR =41  DHA-TG# DHA-PSZ
Ciso 27.78£0.38" 39.96+0.30° 39.40+0.20°
Ciso 1.83+0.02 1.894+0.02 1.98+0.26
Cigino 47.83+0.39" 36.86+0.20° 36.30+0.40°
Cisons 6.45+0.33" 7.91+0.04° 8.38+0.38"
Caoans 1.99£0.11° 0.42£0.03" 0.40£0.02"
Coos na 0.41+0.04 0.4540.03 0.534+0.03
Cargns 0.17+0.02° 2.86+0.06" 443+0.17°
¥n-3 PUFAs 0.58+0.17" 3314021 4.96+0.35°
Tn-6 PUFAs 10.07+0.47" 11.85+0.25 11.42+0.34°
2{;2 1:,%1;’22’ 17.37+0.20" 3.5840.13 2.3+0.14°
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Table7 Fatty acid composition of phospholipid in liver tissues
of mice (n=8)
%
e n-3 PUFAsGk Z 41 DHA-TG4 DHA-PS4L
Creo 22.7940.24" 26994021 25014027
Ciso 16.40+0.39" 11.844£029"  11.014+0.32°
Crgno 21.41+0.42° 15204021 15.54+0.33"
Cigons 7.3240.32° 9.47+0.44° 9.09+0.16°
Caoans 20.33+£0.32° 9.10+£0.21°  7.64%0.33°
Caois.ns ND 0.61£0.04" 0.92£0.03"
Corans 3.62+0.09 3.40+0.28 2.92+0.20
Corsns 3.19+0.22 ND ND
Corgrns 2.07+0.07* 18.45+0.46°  24.59+0.39°
¥n-3 PUFAs 2.07+0.07" 19.06+0.70°  25.51+0.42°
¥n-6 PUFAs 34.47+0.94° 21.9740.93"  19.65+0.37°
SO PUEAY 16.62+0.15" L1540.02°  0.7740.01°

YHFEHTG (R6) FEAR (K7D Mo Hral %,
JHFIE = S ) SR AN RO TG 17 R & C gy TG H LN TG 7 R
PAC oo N, MR P AN IR IR 202 C o FIC 100 BT
N ADHA-TGFIDHA-PSH] & % #2 = HFIFDHAKF, TG
FHDHAZ B30T 15.82 f58125.06 £5 (P<0.05) , #ifg
HDHA S & HIH 0 77.91. 10.88 f% (P<<0.05) . [d
I, &b FEDHA-TGHIDHA-PS, JFFFTGH AA%) 7 %
K 778.89% 79.90%, WifG+HAAGSHEME T 55.24%-
62.42%, En-6 PUFAs/Zn-3 PUFAsZE T (P<<0.05) .
2.5  DHA-TGHIDHA-PSXJ /I Ui 52 J52 Ji 17 R ZH RS PR 5]

£8  AEMEREHRARLEE (n=8)

Table 8  Fatty acid composition of lipids in cerebral cortex of mice (7 = 8)
%
JIE iR n-3 PUFAsit =41  DHA-TG4L DHA-PS4{
Cieo 25.7740.58 25194094 26474021
Cigo 21.61£1.13 22.834+0.92  22.6440.28
Cigno 13.0740.19 13.7340.15 13.6740.15
Crsons 0.7140.02" 0.12+0.01° 0.160.02"
Cooa e 11.4340.56" 9.64+0.39" 9.55+0.11"
Cortns 3.54+0.60 3.90+0.86 2.5540.15
Cos s 8.45+0.25° 3.934+0.17° 437+0.24°
Corgns 7.174+0.13" 15594039  15.85+0.16"
¥n-3 PUFAs 7.1740.13 15.594£0.50°  15.85+0.16"
*n-6 PUFAs 24.12+0.27° 17.55+0.86"  16.61+0.17°
v Al vd 336£010° 1134009  1.05+0.02"

i 52 5 T BR 2 e A 45 R s (BR8) , DHAZZ N
W n-3 PUFAs. &4 78DHA-TGEDHA-PS/F,
1 Kz R DHA & &4 9 TH e 1.17 5 51.21 £ (P<<0.05) .
Fn, BEEi7DHA-TGS5DHA-PS)5, ik [ i
¥n-6 PUFAs 2% R (P<<0.05) , JLHDPAGESH T T
53.49%71148.28%, AATT B HI N T 15.66%116.45%

3 9 #

ZA ) el B B AR B tn-3 PUFAs /K23 5200 14X
i AN JE A ZU P DHA S & A T R B2 S I L
Wisk = n-3 PUFAs, JLHRMGR . FFIE. RESE. Zr4iff
DHA & & 5%, Zn-6 PUFAs/Zn-3 PUFAsH &, etk
7ADHA-TGHIDHA-PS, ¥ &5 % 4H4DHA S &
(P<0.05) , HoHESHLNERRCRGIEES

5% 8, DHA-PSH.DHA-TGHE B & 2 12 e 41
ZUHDHAK T, AR, A4 7DHA-TG
MDHA-PS, ¥R ERSTE#HIESTGHDHAY
&, HICAAMDPAZEn-6 PUFAsHI/KF, HDHA-PS
Xf FEIEDHA %M 78 25 K B AR T DHA-TG. f& & HE NG
0 46 N2 Ji5 2 i i N AT R R, SRR — R B R i
Pt R L 2% i 0 R R R 228 AR, Rk, 204 M RS g
177 T L B i % 5 T e bt e AL Ak — BB 1] P ) A AR R
WP AR AL, REEFNEDHA-PSHIDHA-TG, ®i# Al
DU ROt R 2L 40 HDHA K, X 5 RamprasathZ5™ 1)
LG LER —F, BN FEDHA R LA K SR IR 4 R
TSR, RS IR SIS, BAEAERE AR,
AR, B FEDHA-TGHNIDHA-PSH) B4R m/ Nk
HDHA/KF (P<005) , HDHA-TGHUR#E, XFEWIDHA
AR, HAERE S SRR ZE R

AW EIRE, BEEAAALL TG AATEN & B A
T E B AR, DHA-PSX i 4 2 1) % 78 202 1
BT DHA-TG, Graf®'HlLagarde™ %% & B I 1k £ 5%
PER, BEAREIDHATE BE KRG E R SR B E 5T
DHA-TG. BatettaZ™" R, &N E&LML T oHEE
KEBENE R DHAMDHA-TG, B # Al LA & 8ot 12 ik
HwE AP DHA S B . Liu Lei 5@ i 37 A= /N i 4 e 97
PR R B, N FEDHA-PCLLDHA-TG = 2 42
Wi 2H 2L DHA & & . AT 72 38 i 7 /N B 22 3 5 0 7 30
M frn-3 PUFAsH Z TPk, 81 B0 A DHA & & B i 1%
fi%, n-3 PUFAs# = 2H/N B A DHA & 2 87.17%, Wi,
% ZEDHA-TG 5 DHA-PSH i, i f JiDHA 7 & . %
PR A15.59%M15.85%, (A2 —#HLHEER. XAlfE
BT WAL N RIS TR E B, 0 Z AR IE EDHA LA
WAL EFREKEE, WA RERSHRDHA-TGE
DHA-PS, 44U INDHA, 2 &5, i NDHA S &
OB TR . Fik, ARSZI0Eh B A sE K BiDHA-TG
L DHA-PSXI i A DHA ¥ 78 R0 A& T AFAE 22 7, o 2eidk
— 5 SLIRIRAIE .

22 FRTIR, JE B FDHA-PSHIDHA-TGH) i] B i 42
FAEKREHDRSHLHDHAKT, H - HERNR
ANF, DHA-PSX T4, FFAEHDHAK 1 E K
RIFFDHA-TG.
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