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A matrix-assisted laser desorption ionization (MALDI)-based mass spectrometer provides clear
two-dimensional molecular identification with highly sensitive mass spectrometry from mixtures of
ions generated on tissue surfaces. We applied this technology to the molecular identification of
phospholipids in the human term placenta and found that sphingomyelin (d18:1/16:0) and
phosphatidylcholine (16:0/20:4) were distributed differently between stem and terminal villi. We
further identified four phospholipids overexpressed in the terminal villi complicated with severe
preeclampsia. Further study is ongoing.

SEATIRTEHA
(BREHAT - 1)
IR [A] BERE 2L & FF
SATIRERA 2,800, 000 840, 000 3, 640, 000

Wy e ST
B D3R« fIH © NESRERIRE %
F—U— N RIES - ORI SRR

1. WFEBRA S WD 5
VT4, B B HT (mass spectrometry: MS)Hff7

Doy T O HIFEIR U TR L R T4
{3 % Z & » Al HE T H 5 (Proteomics.

DHIFE LVWVERE, HEICLD, AREmoT
XS BRE D D VI A RGEEREZ T,
AEEEENET D REMESNER ST
5. PEROE BN CIRANE D 7= DI AERR
B2 0Bk - RS 20N B 0 | RN RTE
LWV ol ZIRIEDONMEFHRITEDNATLE
9, VEEFEAMSEE) 1T, Ao B
DT RIZE L SEEDITOEERD O RFE

2008;8:3692-701), T 72> B WEH ORI A
ZHWT, EEOERE T OO 2 RFET
LT ENTED,

Ve e & IR R T, i E &
T2, &0 DIMET BHARME &G
D THRFLERLKBEROMAGZITVA
WCHEBT DRI 5, EEOEIRS
i EREGRE 2 IR BFTARAED 2 VI3



EKFAFEIE A X -T2 OB CTIIH RS E
NELIEL, ZOBENMET LTS L
BEZLNTWD, B EZ 2T HEICE
A EAREBLOMRFHIME R G E AL X
ST SN TE Tz, ko~ 707 1A
EReT T 7 AEIC L DN IR E
FFAT 7 15 CIT AR AL A & 20 BERS B 9~ 2 RRLRR
LD HEOEERRO2IERIZTEDILT
L FE U, PSR 7o bk B 1 R JL 00 70 Lol | 3 AT
HETHhoT,

2. WFEDOHKY

VE BEAMEIE ) 2 R EFomTcEbne
N AR ORRRE IS U, SRR & &
KA B IR I D ARG 5y 103 Hi D Lk
BB ORI BEE T, & L CTHFEDO% Y
T, RS EAEGERE 22 &R A 22
JOEREMNEIPHE SN TWDERAND
5o N R A T T SBEMSEEE )
\Z X DRRIT ATV, MR E ISR AR B
THERE S FOREZ BT,

3. WD ik

WMEEEEDO TEARLNICHEZSTIE
WM AR R IR SE A OFHTER O 43 W
MR 7Y 7 L, BRSUIR AR L
775

< bV v I AEELV—F—A A 1Lk
(MALDT) FHVNC., JRBEFAARYD F O R5 E O EBAL
DEKD ARy ML —HF—Z2 BT
L TCHEEKESFEALT AL, 2D F U E
FEAT IR FEL B4 BTt (TOF-MS) T4#T L. BIA
FOT RITE XL SE &SI OERDI S FF
TE D57 115D FHER U CALER L R T
BAb+ 5, U7 0y 7 6567
Bl o HE Yeta 217\, VE &S »o
SBoN-EBA A=V LT OXLVEBRE D
L D it 217 - 72,

TDX D IRA A= TR N L K
ERERRO SN ARE S O
— 725 LT, EBITMS/MS T 2175 2 &
CYUFLERE T ORI FEEZ B,

4. WFFERR

() & FREIOIEF 300 515 5z lasic
BT, sphingomyelin (d18:1/16:0) (L&}
fk = % £ A9 12 . phosphatidylcholine
(B36:4) ITHERMEBFF R AL TV D
ZENHBMNE ST,

fi bl & U CHRS U & JAV 72 HE Gl

Z X 1ROk VT E &
TASEEIC L DA A — &K 21257,
IRWREIOE 3 DN EEBETHE Y
sphingomyelin (d18:1/16:0) A3 @ J& JH &
AR EBIZHE_TRILEL TV 5,

1 :HERME

X2 ;&) o
B EAMERE

ol o=

MS/MS fIEATIZ X 2 Y%A R E 5 1 D IRE

3 RAMBCTHELERS N FOMS/MSERICLLRE

. counts

mmmmmmmm

(2) TR 2R 1 0D BRI SRR vy ofn 1 BEE D &R
kB CILDUFESE O B IR & oy 1 D3 A 12 %6
BILHE L TWA Z ERWE L, ZORERR
ML I FP R EE OB T U T IR A2 iR ST A
1ToTW3A,

IR 37 O EELIREEINEREENHED
NIRRT T 5 HARME R R AITIEBLIT
T 5 AR E ST D 2 6% X 5 12RT

Ra; EEIIRES IEERFORRBEREND
[CRBAET DEES D FOB

HERE

BEAEMER
EERSHFA

ot AR

ot 3 H 3

BHEEMRSG
XS HF8B




5. ERRERLE

(WFFEEA . IHIE5 R M ORI IE# 12

ES )

1.

CdERERm =) (FF 15 1)
Itoh H, Yura S, Sagawa N, Kanayama N,
Konishi | and HBC Study Team. Neonatal
exposure to leptin reduces glucose tolerance
in adult mice. Acta Physiologica. %74 ¥
202;159-164, 2011
doi: 10.1111/j.1748-1716.2011.02268.x.

Fuji T, Yura S, Tatsumi K, Mogami H, Fujita
K, Kondoh E, Kakui K, Aoe S, ltoh H,
Sagawa N, Fujii S, Konishi I. Branched-chain
amino acid

supplemented diet during

maternal food restriction prevents
developmental hypertension in adult rat
offspring. J Dev Orig Health Dis. & #HiA Y
2; 176-183, 2011 doi:
http://dx.doi.org/10.1017/S204017441100002
X

Matsumoto K, Tsuchiya KJ, Itoh H,
Kanayama N, Suda S, Matsuzaki H, Iwata Y,
Suzuki K, Nakamura K, Mori N, Takei N;
The HBC Study Team. Age-specific 3-month
cumulative  incidence  of  postpartum
depression: The Hamamatsu Birth Cohort
(HBC) Study. J Affect Disord. & A ¥
133;607-610, 2011 doi:

10.1016/j.jad.2011.04.024.

Hirai K, Sugimura M, Ohashi R, Suzuki K,
Itoh H, Sugihara K, Kanayama N. A rapid
activated protein C sensitivity test as a
diagnostic marker for a suspected venous
thromboembolism  in  preghancy  and
puerperium. Gynecol Obstet Invest. & HiA
v 72:55-62, 2011 doi:

10.1159/000322880

Nakaya Y, Itoh H, Muramatsu K, Otome M,
Kobayashi Y, Hirai K, Uchida T, Suzuki K,

Sugihara K, and Kanayama N. A case of
spontaneous rupture of a uterine superficial
varicose vein in midgestation. J Obstet
Gynaecol Res# i1 ¥ 37; 1149-1153, 2011

doi: 10.1111/j.1447-0756.2010.01489.x.

Minakami H, Hiramatsu Y, Koresawa M,
Fujii T, Hamada H, litsuka Y, lkeda T,
Ishikawa H, Ishimoto H, Itoh H, Kanayama
N, Kasuga Y, Kawabata M, Konishi I,
Matsubara S, Matsuda H, Murakoshi T,
Ohkuchi A, Okai T, Saito S, Sakai M, Satoh
S, Sekizawa A, Suzuki M, Takahashi T,
Tokunaga A, Tsukahara Y, Yoshikawa H;
Japan Society of Obstetrics and Gynecology;
Japan Association of Obstetricians and
obstetrical

Gynecologists. Guidelines for

practice in Japan: Japan Society of Obstetrics

and Gynecology (JSOG) and Japan
Association of Obstetricians and
Gynecologists (JAOG) 2011 edition. J

Obstet Gynaecol Res. & #t H
37(9):1174-1197, 2011 edition. J Obstet
Gynaecol Res. & #&ifH ¥V 37(9):1174-1197,
2011 doi:
10.1111/j.1447-0756.2011.01653.x.

Kato M, Itoh H, Nagahashi K, Izima M,
Hirai K, Tamura M, Uchida T, Yaguchi C,
Suzuki K, Sugihara K, Kanayama K.
Reduction in Levels of Maternal Complement
during Delivery by Cesarean Section. J
Obstet  Gynaecol Res #& # £
38;165-171,2012 doi:

10.1111/j.1447-0756.2011.01661.x.

Furuta N, Yaguchi C, Itoh H, Morishima Y,
Tamura N, Kato M, Uchida T, Suzuki K,
Sugihara K, Kawabata Y, Suzuki N, Sasaki T,
Horiuchi K, and
Immunohistochemical

Kanayama N.
Detection of
Meconium in the Fetal Membrane, Placenta
and Umbilical Cord. # %A ¥ Placenta



10.

11.

12.

13.

33;24-30,2012
doi: 10.1016/j.placenta.2011.10.007

Horikoshi Y, Itoh H, Kikuchi S, Uchida T,
Suzuki K, SugiharaK, KanayamaN, Mori A,
and Uemoto S. Successful living donor liver
transplantation for fulminant hepatic failure
that manifested immediately after cesarean
@ fi v ASIO J 58

doi:

delivery. 2
174-176,2012
10.1097/MAT.0b013e3182444ed4

Sekii K, Takamichi Ishikawa T, Ogata T, Itoh
H, lwashima S. Fetal myocardial tissue
Doppler indices before birth physiologically
change in proportion to body size adjusted
for gestational age in low-risk term
pregnancies. & &tA » Early Hum Dev
88;517-523,2012

doi: 10.1016/j.earlhumdev.2011.12.014.

Suzukin K, Itoh H, Muramatsu K, Yamazaki
K, Furuta N, Nagahashi K, Tamura N, Kato
M, Uchida U, Sugihara K, Sumimoto K,
Kanayama N. Feto-Umbilical blood flow

obstruction  increases  placental tissue
oxygenation. & #i/A ¥ Clin Exp Obstet
Gynecol XXX1X(3);293-298, 2012

Sekii K, Itoh H, Ogata T, lwashima S.
Deterioration of myocardial tissue Doppler
indices in a case of fetal hydrothorax as a
promising indication for clinical intervention
before the development of nonimmune
hydrops fetalis. #£#iA ¥ Arch Gynecol
Obstet 256;1079-1080, 2012
doi: 10.1007/s00404-012-2375-6.

Yamazaki K, Suzuki K, Itoh H, Muramatsu
K, Nagahashi K, Tamura N, Uchida T,
Sugihara K, Maeda H, Kanayama N. Cerebral

oxygen saturation evaluated by near-infrared

time-resolved  spectroscopy (TRS) in

pregnant women during cesarean section -A

promising new method of maternal
monitoring — # A ¥ Clinical Physiology
and Functional Imaging 33:109-116, 2013

doi: 10.1111/cpf.12001.

14. Sato Y, Nakanishi T, Chiba T, Yokotani

K, Ishinaga K, Takimoto H,
Umegaki

Itoh H,
K. Prevalence of inappropriate
dietary supplement use among pregnant
women in Japan. & #i A Y Asia Pac J Clin
Nutr 22 (1):83-89, 2013 doi:

10.6133/apjcn.2013.22.1.08

15. Sekii K, Itoh H, Ogata T, Iwashima S.

1.

Possible contribution of fetal size and
gestational age to myocardial tissue Doppler
velocities in preterm fetuses. & #t A ¥
Eur J Obstet Gynecol
167:121,2013

10.1016/j.ejogrb.2012.09.027

Reprod Biol
doi:

(%K) GE11F)
Yamazaki K, Hayasaka T, Muramatsu K,
Nagahashi K, Yaguchi C, Itoh H, Kanayam
N.
60" Society  for
Gynecologic (SGI). March
20-23, 2013 at Orland, USA “Comparison

Annual Meeting of

Investigation

of phospholipid molecualr species of
human placenta between preeclampsia
and normal case by Imaging Mass

Spectrometry“doi:

(XEF) G o 1)
(RS PEME]

O Ry (B0 1)

OBAHRIL (B0 1)

(Z DAih)

L



6. AFFERERE

(D) FFgEREH

. Z25% (ITOH HIROAKI)

I ERL K - B2 R IRRT - 2%
W&« 70263085

(2) WFE /s

K —A (SUZUKI KAZUNAO)
EANEFRFR S - PR RRL - FEAT
FgeE 5« 50456571

(3) I E

Y 277 (HAYASAKA TAKAHIRO)
AREFRFREE « 5314 A= F et ge
s — - B

W& 90415927



