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Abstract: Plasmalogen is a subclass of phospholipids widely distributed in the biological world,
from anaerobic bacteria to mammals. Although the pathophysiologic roles of Plasmalogen are poorly
understood, it has long been implicated in a number of neurodegenerative disorders such as Alzheim-
er's disease. Recently, there have been various reports that changes of plasmalogen in the body are in-
volved in metabolic diseases associated with oxidative stress and chronic inflammation. Thus, plasma/
serum Plasmalogen is a potential biomarker for these diseases. Here we describe the relationship be-
tween plasmalogen and diseases, and the various reports from conventional to new methods of plas-
malogen measurement.
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Fig. 1 Chemical structures of diacyl and ether-linked phospholipids.

X, head group (choline, ethanolamine, inositol, serine) ; R1 & R2, hydrocarbon chain.

W)L <, NS <Al LTV A%, kY & B
ECIRESBRN R > TV I e HESN TS Y,
REETIREWICBIT 22 T ISR,

BWICBITE T T ATO =7 VESROBRAD 2 B
FEAVE XY —ATITbI S 2 Y, F72, FOfEHE
#Td 5 Fatty acyl CoA reductase 1 (Far 1) ()
FFIV—LAIIRIELTVSE Y ZEhs, R+ FY
V= MET T A =5 Y DA R R
INRETHDLEEZ LN T WS, EERRDER TR
ENLZTVEL Y kO ) VRIS S AT a -4
DHIEMETH Y, Ty ) — VT IVEITT AT O -
Ty =7 I VEIOT7IVEEIZ) ) CIRE D
LERENADIIZRL, ay yBTFFA~vo—-47ida
VRO TIVFVEIZ ) ka ) VIRETIE R Y ) —
VTP IVRTS A =7 OBRIZLI AR END &
EZBNTWAED, FOIEMERESHRREREITVF 724
“C“&)Z,) 5, 6)0

HEARPIZBWT, 79 A~T —7 35 F %5 70 4% -
MR IZ AT LTV BA, (LA LDl TIZY /— VT
IVEOFENa) I HE L, BRI ARER T
Iy )= VT I VEIORENREL o TS, —7F, I
R 7 &= OMBR I C BTk a ) YRS IR S
CHFELTWA, LA L, ZOREABZENEEIT N E
TEAR 7 A,

FRD LI T T A~ T =7 v OEAESIZIVF F
V= ALTHTE b, NIVFF TV —LDEELFEOEELED
HiZlE, 79 AO—=7 U REHIcEd L, EEORF
IR, EIERERREE, ONEE, RE RS EE S
EOMAGTRERRTIEDNHL D, TIARO—F
AR v 7T b Ab ORI AR L, §FIC
AR RO E S CTH D Y, T2, SIAT
O —7 I CAEE L, MfSHiaoiiEe I =) ~

DHAART R RE 2 B LTnE I Ens >0 7

FARO =YD, TN —IF (AD) %Ik
Lor 55 OMBENEEOERE 2>Twa 1Y,
X5, TIATO—=Tr UL, ERGOREIZE D AR
OEMEFMTA YW L, AEEORAMIZLET TS
CEMD, MEGRICIRG T, BA RREBOFEBICES L
TWAIREEAVRIZES N TV 2,

e L7 & 7T A0 =7 %L EEN TV A
wrld, MEWEE?IS , BIEA ML AZZITR TV
L, F72, TIARO—F U R RIES S8
Wix, BWAERIZHRTEILY A =P 2IfRe3nwI &
5, TIARUE—=7 VIZNREOEILE & L THRE
LT EEZLNTWD, ZOKEEICIE, snlfior
SNVI—=TIEEDES L, V=TS RN L
TR I LY, Ml A BRI E S SRS S
EEZLNTWA Y, 512, F92a~vu—4rrid
sn2 L7 T X R VR RO AR Ui E 041l
ANESFIRRRAEE 2 45 A L, RAEIZBI 3 2 AR B VERR L
T A L— 5 — OFEREOIFER & L THHEEL TV 5,

DD &) R@BlE Ly, BILA N L ARBMERIE
I RHEREEAND T T AT — 7 Y OS5 X,
FRAVE R B IRREALAE, (M A & OO E T
&, EROMETE LI T I A~a -7 Y oA
DHEENTWE Y2, F/2 FoIA~vu—r 2 L
EORRLIESNTE Y, BESHBEO X9 %=iH L
FEOBBEIIBITAMEER 7T A0 -7 L, #BEEE
PHBELTHEBEICHEMLTCwE 2 Y, Znkdiz, #
LEBET 2R E 7o A~a—4 ORI, FokE
W TR CE R VIFEIERICHEETH D L L,
BHETH 228 212, MEE - o 77 A~va—7 >
(&, TR B OB W BRI RO FHNE O~ —
=LA REENDY, FTET, TIAYE-F Y
TMOLEENEE L EEZONDL, T2 TRRETIE,
FADERH L T aIdE - 77 A~a—7 2 O5Hr



FErgw, 77 Ax0—7 Y OFIAKA 25RO W
TUTISHENT %o

2 Mg - MERDTZAvO—7 > ORHE

TITARE =T Y OGHERIND DS L705, ZFO
BHHEMTHAIE VT =T UEEEFH L 0%
Vi,

TIGARA =T DNV —F IEEEIZAY ) — )b
R Ty REFFRNDOEENIIKICT 5 2 &AM
LNTCEBY, I YEDOED 355 nm O ESEOWILD K
LHERET S ET, TIATO—7 Y OEBITRET
HH2®, ZoavHEEMOLEHBRNLER, LR
2 FIETIEDH 2205, BLEEDMR & v ) [
Hbo ML VI —T VAR L2aoirde L
T, TWTe FE2MET L HERSH L, 7T A~YU—7
YOIV I —TIAEEIIIRICAZET, BRICK D 1B
BTV Te RED V) YIRBEICHHREN L, fHRE LT
BONBBIIGET Ve R, @, TAZ7ax 75
74—/ EwEONE (GC 7212 GC/MS) #HWwTY
AFNT Xy — VAL LTHESRT, —F, 1
VY UIREG CRTHE s a< N ST T4 =8Ik o
THEESNSE P, 72, KZARVS—ECIZLY 3
M) VEEIELIBE 2 OIWT L, B 72805 % sk 7 o
~ M7 74— (HPLC, LC) IZCTIAYE—=F &
TTINEL TRV EGEES B b H B P,

LorL, INsoairdlx, T »»528, /2
KON H Y, TF A0 =4 2 & IEMICGHT - 58
B DICEART I TH D, I, IO OMEE FRT
L72DIZLNT D L) k4 e FEPHE SN TW 5,
2-1 KEHIVE (P) sAVEER®RE7OT B

957 4— (HPLC) &34
BAXT T A~0 =7 2 O TG 7 5 R E

FLAHIILZ E21 5585 (2021) 323

ZRETT AT, trilodide ion (PLF, I,” &B&F) 257
FARUT =7 VDY Z )T —F UEA L BRI FUG
L, 79A~xua—=4 2 zavE D #f{mssz sz
R L7, RUSHE R 3 v ZAI0ME o & o 364013
RHTH A, EESWICL Y I ENIMETIE 158 D
EEENZED L LS, Fig. 2 D X 9 2453

140 -

y=092x+43
120 - r’=0.99

*BBLyPE

*xSPC
A0x-SPC
+EYPC
O0x-EYPC
XEYPE
=O0x-EYPE

Binding '25I nmol

0 50 100 150
Phospholipids, nmol

Fig. 3 Radioactive iodine (I-125) binding capacity of vari-

ous glycerophospholipids™ * .
BHPC, bovine heart choline glycerophospholipids
(70% PlIsCho) ; BBPE, bovine brain ethanolamine
glycerophospholipids (90% PlsEtn) : BHLyPC, bo-
vine heart choline lysoglycerophospholipids (80%
LyPlsCho) ; BBLyPE, bovine brain ethanolamine ly-
soglycerophospholipids (90% LyPlsEtn) ; SPC, soy-
bean phosphatidylcholine; Ox-SPC, oxidized soybean
phosphatidylcholine; EYPC, egg yolk phosphatidyl-
choline; Ox-EYPC, oxidized egg yolk phosphatidyl-
choline; EYPE, egg yolk phosphatidylethanolamine;
Ox-EYPE, oxidized egg yolk phosphatidylethanol-
amine.
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Fig. 2 Estimated mechanism of action of iodine with Plasmalogen.
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Fig. 4 Linear regression analyses between the peak areas on LC and the radio counts, and the between the amounts of bind-

ing-iodine and plasmalogen or Q.S.**%.

PlsCho, choline plasmalogen; PlsEtn, ethanolamine plasmalogen; Q.S., quantitative standard (1-Alkenyl 2,3-cyclic glycero-

phosphate).
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Fig.5 UPLC-MS/MS analysis of ethanolamine plasmalogen molecular species.
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Fig.6 UPLC-MS/MS analysis of choline plasmalogen molecular species™.
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