Japan Soci ety of Cbstetrics and Gynecol ogy

HAERGAR¥LHZE AcTa OBST GYNAEC JPN Vol. 56, No. 9, pp.1162—1170, 2004 (EBk 16, 9 A)

~
~

PRI L1 BRREROEEFEMLETORE

fa A F = NERIE O BALISRE A § 5 A5 0 i,
A R FERE AR P DT — R DA Ad 7 5 TONIC
TeBEHRHFICL 5 AN F—RBRBORE O—

SRR IR SR AR R
- S A S

Mechanisms of the Onset of Obesity and Related Metabolic Disorders in
Offspring with Intrauterine Undernutrition : An Analysis of Regulation of

Energy Metabolism by Adipose Tissue and Placenta Derived Factors

Shigeo YURA

Department of Gynecology and Obstetrics, Kyoto University Graduate School of Medicine, Kyoto

Key words : IUGR - Obesity - Life-style related diseases - Adipocytokines * Leptin

= ;)

VLAEEFNTTRED O, BHARERERE HHAEIC X
5 TENBRERERE(IUGR) B, HABICRHEIC
RERMNF 5 Catch up M & 8 THRABRICIERH R4
BEFRE2EBRICRETLIIEFHALRLE LD, WY
% fetal programming & \* ) B Z B RE I o0 dH
%Y, 2F 0, BAEMOBRFEEIRAEOL, ¥ - Tk
BERBRE, BEL X2 ERICHESYE, BB
CMEFFEECLIZARTCEE LRI I EFHES
1 fetal origins of adult disease &\ ) BE &SRB I h
TV, L2aLiYH, ZOBFEOFMIIZLALH
BHashTwiw?, —F, EEFER> O LLERE
DRIV 58K & LT, metabolic syndrome ({8
HEEREBREY) 2L, deadly quartet JEDONER) &
RiZhsBerlEShTwE?Y, T4bb, RS
ThERERE E, SRIMAE, SIMEE—BEEFICERLRT
{, MEIZHIBLD S C &I X o THREMIZLIMmE B
EONAVAIRELELD, ETDHEZHTHAS. Th
FTZOREERIZEFRAEHR, 5B ShT
& 7223, EEDBFENIMIED OF 72 IR AE M O EE
PEET LR ERB SN L E LS 72(B ).
AEEERORERHETICE 5T, BMAIEFICK
ELMEELTHRAINTVEY, ThIETRNLH

- [zEmns]
[ | R |
.
[ zzmm | —

e programming
| chems |

B 1 AR ORAERE

LAMRPEBEINTE LSS THS. Thbd, B
ERIEEICBI A2 AN —ORFEHETDH 525,
R RIRB IR EZE Z DN T2k S %, BIZTER L
¥ T2 F0ZHN LM TIERL, 28D
AFEHRTFEZEALCY2RBNAMBETH S S
LAHIHLTE R ChOORTIIARRERE - RER
B MELRESFEETLERORAF RS -V AZH
ML, EEYEBRORBRRICHERESLTWEY
(& 2).

Feifiie 2 SEA SN A AEBEERNT O B, 7
V7F VIZHK TR 2 A L CEAENH, =3 V¥ —H
BowMmEt b0 LARNGHIEHRERZE T 5" (K

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20044E 9 A

X2 BEiMRERREF & Z0fER

VZF >

(1467 2 / B) g

B8

[mmm |
*ia 1

4 o:mE 1

m:ﬁ )

A A URESMRE

3 TAVF—RFIIBILLTF L ORE

3). ELWXVTF VIZME AR, BRERSHAD
EHBRT L0, BRlCERAT2AEFEHEROR
fE, WBIZOELME LTV B EHEESIh S, EBI,
VIF UVHRREHIRBELTwE Y 2R TR
BEBVIEHAPIRIILTWA 2D, EWRLEEL BT
5, LIAN, PBEDLTFVBETFICRERD
DRV—ROBYWTIE, ML 7 F v BEKRERT®
EROCIEDOMBEERL, BT 5 LmbL 7T ViR
B ERAT29(HY). LA oT, LTF L OKERS
EHICH T2 BRZEMDOKT, $4bdb L7+ ik
PERTLHIEPRMBELBRECEEL TS L
ZRAONTVS, RICTFARRAIFVIEL VR~
MR 2R3, MENEARICERLT
BEREILER 2RY. LYAF i3, BREIc
5 LTwa,

IUGR B TR FEANRBEOBIICERT 572D H

HRIA S LA F—RERDFBLLTOZ™, 20

728, PRI BT 2 Lo EBiEER O AR
HICOERZRL V2 URENELSNS, 22T
AW T, A OS2 IR B £ F (adipocy-
tokine) DFEHDH 5V IZBRZHEEZELEE, ZThEdil

75\ LT B B

VURIT A 1163

REis<o R
L7 F I Bl

ob/ob T T R

SIERE
4 BEREELTSF OB

THRABOR - AEHBEROREICHS LTS
DTERVD, LORAEREL, ZOREDTDIZ
UTomiEzfisc &L, '

7, [UGR ROMAEBOBEFICOVWTRY L. ¥
7z, € P IUGR ROTENS L UHAERRE L adipo-
cytokine ® B % M5 L 722%, adipocytokine O \»
DOPETFENTHEE2SEASRTHAEZ EMY
HL 727209, BBIZBTZEADEEIZOVWTD
B2 o7 RIS, & N CTORNIIZRYIE OB
BLEELRD720, v AIUGR EFVEERL, K
& DHE & adipocytokine DX T L2 &
LIZTUGR =7 A DB E#ONGE, IWE, BHz
WL, £7:, BAEBERZRCHES 2AEFERD
REICBOCOIREROAEFEIEIEE L RH LR
2ZLTWwbDTRE2VrLEZ, BREEEANOR
ERE L7z, '

5 &

I. IUGR ROHE®REE ORBKNHRE

FAMRZRZBHBRBEER S RETHAEL
—1.58D kil ®D IUGR RIZOWT, ABRE L EER
BE»HDASD CHEYME L7z, 72, RIET 1 BASIE
ERETDHY, 39 1RICZ15% U LoEkEL 20
7z discordant twins (2D WT/MNEDOMABRREE 2 K8

L ORERE UTRIMRET L7,

I. E FRREDFEART & adipocytokine D
B
TRETEWHICEEOR R 2S5 TIRIL 2k
2R, BBIZBILZLSF Y, LIYRFUORIET
3B % Northernblot #:12T, 771 #2 7 F vV #ifz
T332 RT-PCR ECTHRE L7z, FEFEUIBRIC
BEORE L TR - BH BRI 3B X OB &5
RILIZBNT, MEEPDOLTFF Y, TF4 RRTF ¥,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1164 YUYRYYA

REtENA El HAEFH (| REM[sE| REY
VB 1N |
- — . :

Fof: ki3 >
jesssesss >

IUGRE¥ > j >
30%HBR N I >

i BEBAAH

FE4E1058 1958

X5 BEREAEHIKICX S IUGR
(RYRAEFIV])

LY RF Vi % ELISA B:CTHIE L 7-.

I. REBEVIRICH T 2EEBBREERF
DT

a. 7 A IUGR EFNVOEK & A% O R E
Y

R~ v A2 H R & HAHIR R 105 B2 5
195 HEF CHHERD 70% ([SHRERBR L) 217V,
B REEBEEFVIUGRT Y X I I XEFINVI)
ZERLTUTOREZ217-7:(M5). (1) s X
VBHFERZHEL, BB X OHBRFE THRICBY
BVIFV, TFARRIFV, VIRF UVBIEFR
e ERPCRIBLICTHREL. (2) UGR? Y ADH
ABRBLEHRSHBOE TRMERKICBIS LS
F, TFARRIFV, VIRFVOBETRAE
BatL7:. 3) REZOEHBEIIOVWTRET S22
DIZEKSEROBETL 7S v atks 25ug/g
fRE, BREARS)ICLELVLTF VEBEZEORITB X
O, A% 8 BEIBRO BRI A X 2 REE L L B
R ERBET L7z,

b. TUGR <7 A DR FEAEIC B 1) 5 UK T Bk
OMEORIE

IUGR %% A DRI IC BT 58K T 5o M
BEZBOMNCT 572000, HRBEICEEHHRZT-
TIUGR & L72%%, HAEMFICTINVY I VBT Y Y
A (MSG) %2#%5 L, HEPRTD 2R T RS R
FHBLAEYAEFNVEZHERLZ(XRTAET NV
2). ZTOBEBIEILLAL LY ICREHEAFRERS L
7F YAMREBRET 72 (X 6).

c. UGR= Y XA DBHMRBIEIIBIT 2HEFHL T
F v H— Y OMEDOKRE

[UGR =7 ADBGRIECB I 2HEFHOLV S F
YH—TVOBEEHLIICT B0, BEROBER]
R2AToTnhwne 7 AFEFIITHL, &6 H2H

H B ifaks6% 9 5
BAAEHA [ | $TAE(FRE (| REH (58| ARELHA
:
pof:itic > : >
(RETHEREERETS | forereeee >
IUGRE¥ > ; : >
30%HIR feeenanne >
! —_E%nﬁﬂﬁﬁﬁﬁ
H¥iR10.58 19.5H
e FrEFHIVYIVEEFMYYAMSG RS
(R AEFN2)
BReEHA [ | BT %Eﬁﬂ FREKHA
@ g7 #®
pojiich:cd e : > -
4P vehiclc [ S TR PP PP >
LVIFY — | >
#E# 305R D ATHLTFoT— | dsevecces >
PO : BHENR A

FE4E1058 1958

7T BEFHLSF RS
(T AEFIN3I)

1NH#®ITL7F v Qbug/ghE) 2 EHK TS
L, SheHdFHL 7+ %58 (7 ZAEFNV3)
ELT, MBBELRBERE LA, ThiX IUGR BOF
EFHICREOONEFE I VROV V=Y
(BRERT-a@)NIELETCLTF 2552
LIXYVCh2HBLAZ3DTHS. LEEOMER
ot BREAWABRRL 7S AFARE
To72("7).
d. TUGR ¥ ADEHDOKE - ENH OB
IUGRRZA(RTAEFNV 1)B L UZF OB
B CARE 17 AR C BRI (12 REEER) 21
EL. FBlaEsxA VR VARRBRETY, 1
YAY vRRERERE L 2, IRV ATU—
WVEZHIE L 7.
e. [UGR® Y ARE®ROIEDS & FIEHRE DK
at
[UGRY YA (RTRAEFN 1)BITZONREEIC
B T4 16 @I T tail cuff 21 TG I T % #l
EL7z, i, DEBERL, YVYRLy Fi#z
g B AR 0 I BE D RRMEIL & ARES L 7.
B LUER

I. IUGR ROHEERREE

HAERFIC — 1.5SD LT ORE B % #2872 IUGR B
IBICEY-25SD 15—t v ¥ 4 VY OEER

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

200445 9 1 YyRYL | 1165
A 5 120
75
4
Q 3 *
O 0
{
fir
)
Bk ,
40 10 20 30 40 40
B
8 TUGR B B5RE i o)lﬁcs)cordancy FRDLEREONBOEBREET (KR
BEHETE L OB

Hid, M8DEICKEDR(KNO@) TIEMAERICIE
FERBIED Wb W5 Catch up growth Z R L7z,
% 72, Discordancy % #H -BEIIRD /N (n=9, 1
AR E I RIB & B L TFEY -23%) TR 9 O X
I AEB 3ET TITKIBDKEIC Catch up § 2 FEFI
(Ho@)h% < Rons. 22771, MAOKRFIIBW
T, Catch up growth Z/R S ZVEEFI (8, 9DA)D
FdoHhz,
DEDESIICFENREEERIIMERICSEL
RBEERTIENLELBD LN, —F, Stettler et
al i, Hi2E# 4 0 A RIOERERI & 7 Mh QML HT A
KAEFICI BT LI LZHMELTWAY, oF
D, HAEKROBEOZELZREFTIRORHZ5] & &
CYREEARREI NS,

I. & MEHITOD adipocytokine EhkE
Adipocytokine ®9 5, VL 7F L VI RAF VIdHR
BTOBIZTRAZMERLD, TF4 ¥R F Vi
BB TCORBETRRAEZZD LD -7, W EYIFH D% 46
FICOME TIIBHERILF L 7F ViBEIX 219+
0.44ng/ml, FH FRIR MR EE 1 2.37 £0.43ng/ml Tdh -
72, EWERIL DOV 7 F VB HAERAE R
ZERWHBEAR S (r=0558, p<0.001). ¥ 7=, #F
% 36 E A & 38 BRI (35 B1) D A &M L THES
T5& IUGREMOBEHFBHRM P L 7 F ViRE
(1.05£0.24ng/ml) i IE % 5 F # (2.04£0.31ng/ml) &
HBELTHARICEMEZRL7: (p<0.01).
BRESRLD DT 74 KA F VBEDHAEKRE
LHmVHEEZR L (r=0.662, p<0.001), #Fik 36 8 »

5 38 HOEFI OME T b IUGR i H T3 A BICEME

R L7(149£ 1.6 vs. 22.7% L5pg/ml, p<0.005). L

T RF I B IR M0 R BE A% 4.42 £ 1.08ng/ml, B
IR 75 3.89+ 1.08ng/ml TH o7z, T2, LY
AF B F RIS IRE S MAEKECEREOM
BzERDED ol

BB TEASNZVTF VBRI AW &
h?, RO ANVF—HFICHBITH, BHFMLPIC
LAWENTVWED, I AP BHER, #RkMETL
TF VBEBREI W ER S, BB SBEAAN
DUVTF I HBR D WEEZONRS, £,
VI RF 20T H RED O B IR~ 55# 1
Z hwkEzohl ULEd s, BRERDO adi-
pocytokine IBENDEBOF51IP %L, KREFD
JRRGMGED SEAE SN HENRSVEEZOND, E
BIC, BREERLTOLFF VBB AR ARk
FIRVHEEAEA LR, BRPoLVSF v aEIHE
R 5 DGWITEIFE L TS, EWVIHIERH
W=7 5. &5, WUGREMTIILVTSF ¥, 774
RAZF VP BEMEELETH I LARENT.
CHIZBRICB T2 BMRORESEE ML T
WhHEBEINS,

WA % @ adipocytokine IBEDHERIZOWTIL,
Mii2 SHEES 2 MAFHESh TS, Thbb,
V7 F iR B & A 1 % 1213 TUGR B 250 B
X VEMETDH 525, ZOH% IUGR HOMHBED LA
L, 127 BORRTRBEICHBRHRLIEBELTERILE
fEZRLTVEY, 774 BRI F IV TIE 8K
RBo#fllE T, HARIC SGA(small for gestational age)

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1166 YURYT L

THholHTRARCMPRENED) 72 & 23]

HENRTWBD,

Thbb, IUGRIERTIIHAMICIIAEICHEL
TR LVT7F v, 7714 B2 7 F VMEMEERL, H
H:#%121% Catch up growth OREICE L 7 F ¥ ¥E &
TTFARRF LV OETIRBEINS, TDL) 2l
A, FAERBOZEILYEES D adipocytokine O B
HERBREM B IR IRB I, 20
Witz e PTHMICEN TS L IIREETH B
B, YSTRAEFNVERAVWTRITAZ L L LT

I. REBEVY RS L FDERRERF
DIEAT

a. ¥ X IUGR EFNVOVERK & MAER O RFHRE
2 B9 B MeET

(1) BEREEFBRICE ) BFEESH161% 0
FEEZZ O (KEIZTUGR # 0.876%0.014 vs. Xt H&
# 1.043£0.023g, p<0.001,n=24), B B & &
87.7% LEMETH o 72, T ABERICELTSF Y, T
FARRIF Y, VIRF VRICEEFRRAZEAD L
Moz ETHRIZE T 2 BHMEORE L IUGR
HTHEEICRRTHo7. T4 VLY FR@BEIZED,
IUGR #TRIEHIEOERIARTH 5 Z L FER S
h7z. IUGR BRF TR TIRIMEEIC B2 L7 F >,
TTFARRIF Y, VIRF VBIETREI ML
HELTETLTCwA(ZhZh B D 48.7% ;
p<0.01,66.0% ; p=0.06,484% ; p<0.01,n=9).
NORRHHRORBELRAEERBL TR EEZD
nas.

(2) UGR B TIIHMABEBIIEAETH - 208, &
BRTHBUREIFELHEZLZZDT, wbw3
Catch up growth Z/R L7, KEZDO LR ko7 4% 8
HE TR TRIZLET 5 L, TUGR B TIERHEL K
RIRL DRI AL BED S, £72, IUGR Y7 AD
BETRBCBIALVSF U BIEFRBASYREL L
B L T L #(5.44 % 1.18 vs. 2.07 £0.47 arbitrary unit
(AU), p<0.05, n=9) LTW/2d%, 7F4 K22 F ¥,
VIAFVIZOWTRIUGRBETEBENT I TH -
7=,

RYAFEFOMPL FF VBEARETSE, X
WMBETEABISFHEY -2 LTC—ARICERT S
E9%0vbWwrLV7ZFrH—IYdsabh, Thid
Ahimaetal DB E —F L TW229(H 10). —74,
IUGRY 7 ATRAERIOHKBZY -2 L33V TF

H EiEE56% 9 5

YH—IUNEE IR (K 10).

2%, BAFRIZLEAYYXAIUGR EFNT, I
AR O R EAENRD SN, BAERICIZR
# 7% Catch up growth i L 7F 4 — VB HIICE
gahl, FEFHOLSF o H—JIcty L7+
A RISEBESER S TSR EATY
HTLpHT, TOL)BY—TIDENFRICBITS
V7F v OBEAERLRZTY 2B S ¢ 2 I RE
Sh, Fl&R& TROREFE2T o7,

B) EBESIHETOMAUEILERICLIMET
BIUGRY Y ADKEIINBBELEELEZRDT,
mbL7rF RESEELRERZRD o7 7,
K5 ITHABRTLZF VORBETRACEEER
ﬁg&bﬁiﬁ‘t)ft.

HESHBICTL 7 F o2tk b1k RE
TREFRVPARIHH E N5 TUGRETIRL Y
FURLBERLEEINHRIEZD Shld ol
2%0, IUGREETIRL7F v OBENH R RI%) %
W WS LA L 72,

S ABDEOBRB RN Y FEETH
JE#HZAE LA, WGRHETIRELIIEEDREML R
L7-(B 11 &, p<0.01, n=8), xMBE & ITUGRBEL b
WWHEIA Y —ik, BERLHB L CRBAT cH
MU7-25, MEEETIEEEZRO R NEED
DATIERBHEZAN LA L SICHRENBR I
mL, RO EHDASNAA(FEKLn=8), IUGR
HTIERIEZAN L -BIRENBRERRERD
ERADBARONLR D5 T,

SRETBHEINL L) ICERBEATRICIE—
BICBEAITETLIILENMONTEY, D&
% B & Diet Induced Thermogenesis (DIT) & FEIZ
Tw3®, [UGRETIEDITBERH, Aoy —K
AU 22 E AT L WS L S EH L
EHOREEEZ Shik.

b. IUGR < 7 X DBHFIEIC BT 5 BLR T bk
DB5 DK

XHHRRE & TUGR BEOF EF I MSG 25 L T8
&, V7F o252 X 2 BEMMRERT, o
FRB, TUGR BRIV 7F Ik B BEIMHIR) R
KLTEY, MBHICEZRZDLEDP-72(0=9). T
RERMCE LTI, BRBEAaMTTD, MEEL
IUGR DB EZEZ RO %L B o72(n=9).

FEFHDO MSG #5112 & > THRIR T H OB LT

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20044 9 A

FREREZLO)PFEEEALZIEFAMOATY
%Y. $hbb, HoNLORRTHEBEL THL
Sk oT, IUGREDLZF VEBIHETREE
DEHBHEBRLEZLZROBRS o722 2D,
IUGRBIZBITAIhODREDL L EH—8iE,
BETHROEREZNAL TS LASHIL 72,

c. IUGR® Y ZADEHEEICB T HFAEFHL S
F Y- OB OBE

FEFHOL7F 52X D, HIAEFOKREIZ—
BYICET LA A 3 BE E TITHRE X Catch up

PO ek L T F S R

20
IUGRE$

s T\ YEEE

ol v o gict e
0 | |
0 1 20

0
i

K10 = 2AFEFHOLTSF Y=Y

sme | [ wors |

YYRTIT A 1167

L, THEAMAFTFT T COBRIMMICARREEL
BOhdol, LIHH, Atk 8 BRLLED BRI
AMICE YD LS F U BTREEOR %072 (X 11
f). £, VL7F VARRERTIE, SRBECTHERICE
BEVBP L0 LT, FEFHL 7F 58
TRL7F U/ BREICLIBEENHBELZRD LD
2. ThbbZOBTELVSF rOBEMFIRIEICH
THENEEZEB L TCWDEEEZI SN,
DEoHREZDLICIUGR Y RIZB T REHR
EOBFEZILOTAZL, MI2DLHICZIUGR T
%7 A2 ® Catch up growth i L7 F V4 — VR
WCRAL, BRTEII/EHT S, EEYRICBVT
b, VIFUH—UBRRTHBICBIELTF DY
TFWVEERBOERICHS LTwEEEIZLRT
WZEdH, UGRRYATRMICRELAVTF ¥
F—IVBERTHBICBIZLTF VORIHEZET
S, V7S UGB EERTAEEZON. £,
ZOLDIRERERASREINT, BiizRET
BRI,

d. [UGR ¥ AREHOME - IENRBOKRE

%9, IUGR ® 7 A OBRBIZOVWTHRE L7 £ ~
2 AW R T ERS 5 B0 o 22 R B T i m B
MICEERZ2 B0 Lh 7. BRIIEAKO<Y 2
TRAMRECETEE LB L THIECTH - 722, W
HEOZIRD L o7z 4 VR VARRBZIT)
L, LEEFBE T CIWBICARLEL2BO L, o7
A, BREAMHE T IUGR B CA BB R T 15
BAPREI LT, ML A5Fo— iz g ais

MEFBLTF
xR BrEH

11 TUGR~Y7ABIUHEFHL 7F o HE5 <7 AIBTHBH
BREAMICLEER#ORA

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1168 YURIYY L H ¥ iakse% 9 5

#1 IUGR =Y RIZHTsEEHEAMHDOE BCTRXEEEE IUGRBIZEZAD o725 BIR
BRZAMNT 5L, WUGRHTHEBICEMEEZRLT.
Uka»o, UGRHETIHIEEHEANTLIIVEED

popictis IUGR #

hE t tt
—HERA Y — t t BHzRETAHIEICL), BREFEREY, RERKHA
i t - ELIVEEICHEAET AL HL N 572
g E XL 1 -

1 —

SRS LR A B e. [UIGRR YV ABEHZDOIMEL X UMEREDOR

f

EFAFEFICHB VT, TUGR B O ILE (30 1.

AE&

(1467 X / B

Catch up growth

12 TUGR <7 RIZ BT 5 I R

EEBRB
' ‘ MRS
EEER
BERERE
Fetal programming R

v
DMERE

X 13 AEFERORBEICBTSBAMEREOHS (R3H)

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20044 9 A

BIVIEREEMER L. L2A%, EBEVAEHA
WEiTH &, HRBEOPMEMMERER L, WEMIC
ARELROLL ol EEINRO M REDBMEIL 2
VIRV FRETHRFTLE, THEMFTTO
IUGR # THRICHRVEME L 2 R 7205, BRiARA
1 T3 TUGR B CTH T I & 32 72,

Y EH 5, TUGR B TIIIBHOREE L (T EBRICE
ME, MEREZRBETHUEEIRBR IR,
SED<Y A IUGR EF VI RHROBAEHRIC X
HHEBEREICL > TER L. & b IUGR DA E
LTHMEMICIBENEROIED, RENERTDH
Z2REOREERMPLME L OAWIE, BRERSE, B
RS LS BORRABET SN, SHELHEINNRAE
LTwa, $7, BEORBERL LTHHMCEY
B, BUREL EDIEFD, BRPOBEDOT L Ty b
PREZEVFETND. ZROBEIREL, 547
ANRYDREBE FPOIUGRICSE O Y 22 B
LARBYTEEL2ENICOVTIE, & FTORRK
WEN 2 GO TESBRESIIRFTEZED TIT L LENS

H 5%, TUGRISERT 2 AEHERBERFICEL

TR L) U REEARRENL(K13). Thbb,
G4 KK 2% © @ Catch up growth 28T, L 7F
YEOMEIER N, FOLCEEBYEL EOAEY
BAMDbEZLIX - TR EEL, BIRMmE R w8
BRFEIEHZERE LCHELT 5. —F, BILE,
DIEREDRDOND, ChHRBEBET O
WICLEWBERD o722 L2 b, BiieL 7F
YEHHUANORTFOMEITRBREN S,

®w
Fe A O EES, adipocytokine, JFIZLVTF Vi
X9 HRZEHEET 8, RAMORH, Ei5EER
DFIE, 7% b fetal origins of adult disease & LT
ER LT 5 iR E Nz,

@
AYURIYLATREOREGZHE I LAFEEHEA
R, BREOHZBLYVHE T LA MEHE Bt
SHRICEH LTS,

HREFEE
FIRFREIRE EM 7R
WAFRFERZHE(EE  BHET 52 EINRE,
FRER, BRAEN, Z@E#T, SHE, BEAE, A
FHAMR, I ERL, I E, Mercy A. Nuamah, ZS8&38H,
FE R

YURTIY L

1169

FENREHE | RIEHE, R
HORRAHS R K 2 B iG A BB ZERT ¢ ANIMEE

10.

11.

12,

13.

14.

X ®

Godfrey KM, Barker DJ . Fetal nutrition and adult
disease. Am J Clin Nutr 2000 ; 71 : 1344S—1352S
Holemans K, Aerts L, Van Assche FA. Fetal
growth restriction and consequences for the off-
spring in animal models. J Soc Gynecol Investig
2003 ; 10 : 392—399

Kaplan NM . The deadly quartet. Upper-body obe-
sity, glucose intolerance, hypertriglyceridemia,
and hypertension. Arch Intern Med 1989 ; 149 :
1514—1520

THF—EB, E W, b 8 BEIESHK

MBS R L L BWED A A = XA A

EHEBOER  7F 4B, b AL v, ERE
& 2002;20: 1762—1767

W|IGHE, PIER, B RARERBRIEFT
Tu—F BE—L7FrEHROI— BWEE
#1998 ; 86: 2023—2030

HEBXRX, EJI8IE, . L7F > O4BERL
WRRBIZBI2EE mbL7F  BEANEOE
RIBHICHWMITT. E20dHwAa 1999;191:
1101—1105

HEXX, &)IHIE. BREEOSTEE. 15
CHERE FxHREZ2AR29 BREOKE - %
#E O Hl#EE, 2002 ; 125—141

FHER, HEREX. ¥8 BE - HERLH
RERE EHEAAEROBNAH BENES
2003 ; 33 : 561—565

. Masuzaki H, Ogawa Y, et al . Nonadipose tissue

production of leptin : leptin as a novel placenta-
derived hormone in humans. Nat Med 1997 ; 3 :
1029—1033

Yura S, Sagawa N, et al . Resistin is expressed in
the human placenta. J Clin Endocrinol Metab
2003 ; 88 : 1394—1397

Stettler N, Zemel BS, et al . Infant weight gain and
childhood overweight status in a multicenter, co-
hort study. Pediatrics 2002 ; 109 : 194—199

Yura S, Sagawa N, et al . Augmentation of leptin
synthesis and secretion through activation of pro-
tein kinases A and C in cultured human tro-
phoblastic cells. J Clin Endocrinol Metab 1998 ;
83 : 3609—3614

Yura S, Sagawa N, et al. A positive umbilical
venous-arterial difference of leptin level and its

-rapid decline after birth. Am J Obstet Gynecol

1998 ; 178 : 926—930
Jaquet D, Leger J, et al. High serum leptin con-
centrations during catch-up growth of children

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1170 YURYY L H#kik56%4% 9 &
born with intrauterine growth retardation. J Clin 1998 ; 101 : 1020—1027
Endocrinol Metab 1999 ; 84 : 1949—1953 17. Bouret SG, Draper SJ, Simerly RB. Trophic ac-

15. Cianfarani S, Martinez C, et al. Adiponectin lev- tion of leptin on hypothalamic neurons that regu-
els are reduced in children born small for gesta- late feeding. Science 2004 ; 304 : 108—110
tional age and are inversely related to postnatal 18. Lowell BB, Spiegelman BM . Towards a molecular
catch-up growth. J Clin Endocrinol Metab 2004 ; understanding of adaptive thermogenesis. Nature
89 : 1346—1351 2000 ; 404 : 6562—660

16. Ahima RS, Prabakaran D, Flier JS . Postnatal 19. Olney JW . Brain lesions, obesity, and other distur-
leptin surge and regulation of circadian rhythm of bances in mice treated with monosodium gluta-
leptin by feeding. Implications for energy homeo- mate. Science 1969 ; 164 : 719—721

stasis and neuroendocrine function. J Clin Invest

Abstract

Epidemiological studies revealed that fetal undernutrition is a risk factor of obesity and related disor-
ders, such as impaired glucose and lipid metabolism, in later life. Permanent alteration of organs.during the
developmental process caused by poor intrauterine environment is called “fetal programming”. However -
mechanisms have been hardly elucidated. Increasing evidence demonstrates that adipocytokines, such as
leptin, resistin and adiponectin are involved in the development of obesity and related disorders. Here, I hy-
pothesized that production of adipocytokines or sensitivity to them is altered by poor fetal nutrition,
thereby leading to high risks of obesity and related disorders. In human subjects, leptin and resistin are ex-
pressed in the placenta. However, contribution of the placenta as an origin of these factors in fetal circula-
tion was estimated to be relatively small. Umbilical plasma leptin and adiponectin levels were decreased in
IUGR infants, suggesting a decreased leptin and adiponectin production in fetal adipose tissue. Then, we
developed a mice IUGR model by maternal food restriction, in order to examine infantile and neonatal adi-
pocytokines production from adipose tissue. With restricted adipose tissue development, leptin, resistin
and adiponectin gene expression were decreased in subcutaneous tissue of IUGR fetus. In neonatal catch
up period, leptin, but not resistin and adiponectin, gene expression was augmented in adipose tissue from
TUGR offspring. We further examined body weight and energy metabolism in IUGR offspring at older ages.
TIUGR offspring showed prominent obesity under high fat diet, along with impaired insulin sensitivity and
hypercholesteremia, indicating that mice TUGR model in the present study provide a good model to investi-
gate mechanisms of fetal programming. They showed decreased sensitivity to exogenous leptin even be-
fore growing obesity. Therefore, it was suggested that increased neonatal leptin production and following
leptin resistance might be involved in the development of obesity and related disorders in subjects with in-
trauterine undernutrition.
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