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\_——.—/l L. Ginsberg et al., Brain Res, 1995
Fig. 1 Chemical structure of plasmalogen and Fig. 2 Decrease of amaunt of plasmalogen in Alzheimer brain
phosphatidylethanolamines subuclasses in humans

BB TAINAT—FEFNTy MIBITAS T Avu—7 0
TEIMENR

7S5 Avu—FrOERERIRE SN5FMIE, BSE MEICL Y KREIZED
DITRETHY . £ b~DIEAR2EZ D EFMEERTHIDRARETNTH- T,
UBIOEELDOMET, HEETHIW THLFY (Fig. 3) IKIIREIZT T X
va— S UBREENTWARZERALNMIENTVWS, £Z T, R YHREND
WHHMED T Ava—F 2R LE, TNEAWVWT, 77 RXva—5 0
BOBEBTAYNA~—FTNT v FOTENCEZ5EEEZHLNMIL LD
L7,

[FE]

4RIz hbEARREoES (F-1 : EEE, TEER, Tablel) THE
L7 Wistar RS v F2 AW, LTOTaRERE2{To7= (Fig. 4, TIHER%Z
TOICHIY. Ty FeERELERGMICVELTDIZ, N FUVIRBX
Worz—¥ 7% 1 8BETol, TD%, EEROITEIRREZ 4 BRITo7
FTAINA=—FF VT v M, BEME L TELETAVI =T AERHEITEA
%, 7oA KB (140) ZMBICARI =T AR TI2L Y 2 BESREAT
BHIETERLE 4 7304 FREFFENICEAT A Z LIV REEELZE
ILENE I 4 BEOITERBREZITVEER LR, EHBHNESLE

— o987 —



ZLTWn3bD%, aybe—AELT 7 Avu—F U BlICST, 759 X<
—FUEROZE L, 7 Xvu—F % 4 BEROBEL, 2 BE 0T
BEITV, TAINA—FETNT v FNOZEFMBABEICEZ LTS Avo—
FUROBEOEEZTM L., {TENEMMITAS IR IEIC & 2 2SR agsss
FMEIT R, FHHIZT v POITEIOHITFIZARLARNESIZ, BRT T, &
HiIZk POFERE, BETNAOTERHEILZDHIZ, —EDO/ A RX&RLAERLFTF-
7ro BEFEET 7 —%# (Reference memory errors; RMEs) X E#ITIE%. £
=nfE T S5 —% (Working memory errors; WMEs) IXEHEEL R+, 5 X
vu— 7N LB RTHEBRIZEAE L., 150 mg/kg/day TEY VT % 6
BERARE L, B, 77X —F U RBICHEL., 8N2EELE01IM
HClLESTHL, RIC30 BB HRENBEDIZL2HERLE-DT, 75X
~o—7UREERNC 5%ERET M U AKERKE 500 plBE L, BRANE
FRTHILICKV T IR —F U OHREHR WS, bRz, RELFEE
W7 RAvu—F 25258, REOBREBERICIIV IS Ava—4rng
NSRRIV LRI BTN S,

(R EEE]
@77 Avu—F U BECIZATHNEHR
TR —GF U ETNANINAT—FTNT v MZE2B L, TEHRBROD
<L, ZREB=F—HEFERZE=7 —HEBNERELTTZ 2 8bho
7= (Fig. ), ZOZ enb, 79 Xvu—4rOROBERITEISHAIC 22E3
DEREZRTRBENRINTE,
@ MmiE, FEOLELLFEASFA—F~DEE ‘
HBRAFAKRTROT vy MEELFFBEEIZ, 2V be—LE# LS Avn—
FUOBEETREERELR o1, £1=, FBOBERZECHEETH S GOT (&
WNEIVBAXY OB N VAT I —E), GPT (FAEIVEBEEAE VER
FFURT IF—E), 7-GTP (g— T NVE =NV FF U RARTFFF—F) EB L
DEKAOBRLIREDIIBE L SN TW3 TBARS (FAALE Y — LVERIEY
H),a- bavzo—/ (a-Toc) BEIZBWTHLEEREILR -7 (Table 2),
RaFElfB 2 S AR 2 RPRE L-RR T, £EROB{LIRENZE L L
Bl BRI AN TW3E, 75 RXA<wa—F U 3Fo 7V za—LER 147
DE=NT—FTNVEBIVIMNOT I/ EIZLY 2O FRBFIEHERREET
HOHFEEREZL LN D,
©miE, FRMIR, . ABERE. BROEEHERICEZZEE
RYBRESF A —F U 28R TEVBORRBSIEI Fa~Fto
B (DHA) L =4 3P _Z VB (EPA) 2 OB ERBETENETH 5 (Fig.

— 588 —



Fig. 8 Halocynthia roretzi (common sea squirt ) Maldng up AD rats
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18:0p/20:5 (EPA)
ete. 30.4%
35%

18:0p/18:1
46%  18:0p/20:4
5.4%

18:0p/22:6 (DHA)
24.6%

Fig. 4 PE composition of Plasmalogen fraction from Sea squirt

Ixperimental Flow
- Evaluation of behaviors

Hzke up AD rats

Evelustion of behaviers L Evaiustion ofbehaviers PL admirdstration 2V
= -GG e P
4 vamehks Qusmeks Quanks Swosks

Evalzation of behaviors with 8 arms maze

Fig. 5 Preparation of AB-infused rats and Radial maze-learning ability
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Table 1. Ingredients and fatty acid composition of the F1 diet

Table 2. Body weight, Liver weight and injury index in liver and plasma
of Control group and Plasmslogen group for 6 wk

Fit Fatty acid Fi2
s P Control group Plasmalogen group
Corn grain 181  Myristic acid (14:0) 0.9+ 0.9 Body weight (g/rat) 40344 ) 404£7
Whesat bran 218  Palmitic acid (16:0) 166 = 5.3 R .
Lis i 10.420. .20,
Wheat flour 358  Palmitoleic acid [17:1(2 7} ND ver weight (g/rat) 0.4205 10.20.2
e . Liver
Saybean meal 80  Stearic acid (18:0) 54.1+ 0.9 )
Casein 40 Gleic acid [18:1(a-9)] 211 % 1.7 TBARS {pmoV/mg protein) 74144325 820.8::91.4
Dry skim milk 38  Linoleic acid [18:2(n-6)] 524 £ 8 2Toc (ng/mg protein) 319.9::20.2 4215269
Soybean oil 16  Linolenic acid [18:2(n-3)] 45+ 1.8 Plasma
Mineral mixture 10 Arachidic acid (20:0) 14+=08 cOT UM 58.6£19 54.8%12
Vitamin mixture 10  Eicosenoic acid [20:1(n-9)} 3.3+ 18 GET (UN 274408 311206
Amino acid mixture 10  Arachidonic acid [20:4(a-6)] ND
GTP (TUN) 40, .50,
ou-Methionine 1 Eicosapentaensic acid [20:5(n-8)] 0.6 £ 06 4 0402 0.5+0.2
Calciumcarbonate 9  Docosapentaencic acid [22:5(a-8)] ND Total cholesterol (mg/dD) 81434 78.3%2.0
Docosahexaenoic acid [22:6(n-3)] ND HDL-cholesterol (mg/dD 444%15 454+11
Lignoceric acid (24:0) L1107 LDLrcholesterol (rag/dl) 37.6£2.0 33.9+0.9
' The F'i standard diat, no fish prod ised (3/100 g): protein, 21.3: fut 5.1; Bber 1 TBARS (nmol/m] 1.4%0.1 1.320.0
carbohydrste, 5i nonnitregen. 57.5: and total energy, 17.7 /g and was purchased from Funabashi Farm,
Chiba, Japan. 2 Valuse are meana = SEM, 2= 4; ND. not dotected. &Toc (& g/ml) 4.230.2 4.1:£0.2
Values are means = SEM, n=8
40
Control group a0
. Control group
3.0 %
=230
2 2 920
& . s
E 20 g EES
= = ..é. 20
2 Plasmalogen group
Plasmalngen group ko -
1.0 Ben o 10 * S5 Control group
Plasmalogen group K P10
0.0 . . . " , 0.0 " s s L . s 5
1 2 3 4 5 6 1 2 3 4 5 8 L R A5
Block of 2 trials Block of 2 trials 18052014 1802226 18:0z/18'1  18:05/20:6
Mean®SEM (p=8) n=8, p<?).65. Moan£SEM
% p<.05 Fig. 7 Plasmalogen amounts in plasma of contrel group
Fig. 6 Effect of plasmalogen administered to AB-infused rats on reference memory-related learning ability and plasmaloges group rats
(right panel) and working memory-related learning ability (eft paneD in the radial maze task
160 Plasmalogen group

-
I
[~
{

o0
=]

Control group
\ b Plasmalsgen group

s
=

Plamnalogen
(ng/mg liver weight)

b

a
18:0p22:6 1804181 18:0520:56
r=8, p<0.03 Maan=SEM
Fig. 8 Plasmalogen amounts in liver of control group

and plasmalogen group rats

A
18:072120:4

Table 3. Hippocampal fatty acid profile in rats of Control group

and Plasmalogen group
Control Plasmalogen

group group
PA 26,48+0.18 26.04+0.14
SA 27.01£0.24 26.74£0.04
0A 18.09+0.33 18.30%£0.50
LA 0.69+0.02° 0.76::0.01"
LanA 0.02+0.00 0.02X0.00
AA 18.32+0.17 18.19+0.18
EPA 0.08%0.01 0.66x0.00
DPA 0.10£0.01° 0.13£0.01°
DHA 14.21+0.15 14.77+£0.22
DHA/AA  1.07x0.02° 1.12+0.01°

n=8, p<0.05 Mean*:SEM
PA: palmitic acid, SA: staaric scid. OA: olsic acid, LA linalsic and,

LnAi a-linolenic and. AA h acid. EPAI ai
aeid, DPA! & ecid, DHA! & ic acid
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Control group /

Plasmalogen (ng/ug PE)
3

18:05/20:4  18:04/22:6 18:07/18:1
0=8, p<0.05, Moan=SEM
Fig. 9 Plasmalogen amounts in cortex of control group

and plasmalogen group rats

Table 4. Cortico fatty acid profile in rats of Control group
and Plasmalogen group

Control Plasmalogen

group group
PA 28.15+0.23 28.71+0.55
SA 27.32+0.17 25.76+1.25
OA 15.10+0.27 14.79+0.31
LA 0.89+0.07 0.50x0.05
LnA 0.01%0.00 0.0240.00
AA 12.31+0.37 12.67+£0.43
EPA 0.08+0.01 0.07+0.00
DPA 0.123:0.01° 0.16+0.01°
DHA 16.03+0.35 16.82+0.26
DHA/AA 1.32%0.06 1.35+0.06

n=8, p<0.05. Mean*8EM

PA: palmitic acid, SA! stearic acid, OA; oloic ecid, LA hiroleic ecid.
LnA! o-linolonic acid, AA: hid acid, EPA i
asid, DPA! & ic acid. DHA: d aeid
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Fig. 10 Effects of plasmalogens and DHA-contained phospholipids on AB aggregation
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Fig. 13 Effects of plasmalogen from bovine brain and sea sguirt on AB-aggregation {(left paneD and
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