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Maternal Age (y)

Gestational weeks at delivery
Prepregnancy BMI (kg/m2)
Gastational weight gain (Kg)
Birth weight (g)

Birth weight (percentile)

Birth height (cm)

Birth height (percentile)

Birth head circumference (cm)
Birth head circumference
(percentile)

Birth chest circumference (cm)
Placenta weight (grams)
Apgar score 1 minute

Apgar score 5 minute
Umbilical artery blood pH
Nulliparous (%)

Number of cigarette (/day)

Smoked Smoked Smoked
Non smokers  preconception Throughthe  Throughout
(n=1312) (n=546) 1,2 Trimester Pregnancy

(n=314) (n=126)

315£438 31.6 £4.7 29.4+5.12 29.3+5.72
39:5:+:1:3 39:3.+:1:312 394x1.6 39.0 £1.72b¢
209+34 21.6+4.0° 20.7+£3.7 214+38%
104 £3.7 10.3 4.8 12.1+4.5° 10.7 4.6
3060.2 £ 378.3 3046.6 £ 393.3 30529 +471.8 2888.1 £429.1°2
51.3+£27.0 51.1+28.1 52.3+29.5 43.2 +28.13b¢
50.0+2.1 499=+2.1 49.7 £2.7 49.0 £2.62P
66.0 = 26.0 64.8 £26.3 62.9 = 28.8 57.2+29.32b
33.1+14 33.0x1.4 33115 32.7+1.6%P
46.4 £29.0 46.5 £28.7 46.3 £28.6 43.4+27.9%b
319+1.6 31918 31.9£2.0 314+2.12
540.0 £100.9 544.6 £105.5 563.0 £122.1* 553.1 £103.7
8.9=0.38 89x1.0 89x1.0 8.7x1.1
9.5+0.6 9.5+0.7 9.5+0.7 9.5+0.7
7.307 £0.08 7.300 £0.22 7.300 £0.08 7.301 £0.84
73.0 39.2 70.6 354
= = = 10.0+5.5

Continuous variables are shown as mean + standard deviation. Dichotomous variables are given as percentage. BMI, body mass index.
Significant differences (P value<0.05, ANOVA Bonferroni / Dunn post hoc).
a; Non smokers vs. Smoked Preconception, Smoked Through the 1, 2nd Trimester and Smoked Throughout Pregnancy,
b; Smoked Preconception vs, Smoked Through the 1 2nd Trimester and Smoked Throughout Pregnancy

¢; Smoked Through the 1.2nd Trimester vs. §

ked Throughout Pregnancy.
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BRIFZ FEWNEMARENT=,

(2) EEREICIIRBOHEBFHNELOCREROLIEAORERLLORE

FIRBPLERELIERI2Z6ADENT2UADHEBRABOERN IOz, CO24BFEERERLL., =
BREXEROEREICEEZSEZAIAF (D HEAH. EIRAIBMIE., iIFIRFOAREEME)EIVYFIEIE
EEIRI6AZIOVMA— )L (GFEE)BHLLT. BRAMRE (BERFPER.BERORKELE) ZLHBRBEF LI, BIE
BRI .ESoCROBERERVICEEDE WM BIORL EDOBREELIORNLUTORERICH T TEE L.
RIS (DFREH. Q110K LIANDOEIERE QIHIOARAU EORRIER) DERKRMFHEZRLZ, 2%
BE 2. T IRATBMI, RSP DA EEMIIBHB THEEEZRHLE M oz, Apgar scorefll LI 7 B Bk M pH
(Umbilical cord artery-pH) B33 CTHAEZIBLEEERDFERFRICEZRDEM O,

R FEUERLERBIER OMRK R

Non Smoker  1-9 Cigarettes/d =10 Cigarettes/d Pvalue
n=16 n=13 n=11 NSvs1-9 NSvs =10 1-9vs =10

Age 33.4+4.6 28.3+4.9 30.9+6.2 0.010 0.239 0.280
Delivery week 40.0+0.8 39.7+1.1 38.9+1.8 0.459 0.050 0.802
Pre-pregnancy BMI (kg/m?)  20.7+1.9 20.2+2.3 21.9+4.1 0.469 0.358 0.224
Maternal BW gain(Kg) 10.0+2.2 12.1+3.8 10.0+828 0.074 0.970 0.643
Birth weight (g) 3137+222 2960+275 2821+588 0.075 0.061 0.455
Birth height (cm) 50.6+1.1 49.9+1.1 48.6+3.2 0.085 0.031 0.203
Head circumference (cm) 33.5+0.9 33.0+1.2 32.6+2.4 0.229 0.224 0.660
Chest circumference (cm) 32.6+0.9 31.3+1.1 31.5+2.4 0.003 0.110 0.843
Apgar score 1minutescore  8.9+0.2 8.9+0.2 8.9+1.0 0.884 0.917 0.963

S5minutescore  9.6+0.4 9.5+0.5 9.3+0.6 0.429 0.156 0.480
Umbilical cord artery-pH 7.28+0.09 7.29+0.12 7.30+0.05 0.838 0.603 0.840
Placental weight (g) 527+86.6 509+66.5 524+120.8 0.526 0.937 0.692
primiparity (%) 37.5 38.4 27.2 0.960 0.597 0.582
C/S ratio (%) 12.5 7.6 18.1 0.686 0.697 0.461
Number of cigarettes (/day) 0 5+1.5 11+3.3 — — —

Non Smoker or NS: matched control JEBRFERE  1-9 Cigarettes/d or 1-9: — H 10K KR F DR LE B,
=10 Cigarettes/d or 210:— H10AKL L DEEEH P<O.05:BEEHY

HERE &
P=0.061 530 P=0.031
P=0.07 Rt P=0.085
1200 R¥1~-9 wE10 El2LL 145 3 (15} 3
SRR e
P=0.224 340 P=0.110
—_— P=0.008
I P=0.229 i S
FruRiE 2 1~9 29%>10 E1 WwEI~9 eE-10

H3:-#HERDE K& RAIE
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BHECTEREICEL. —HIOAREFOEREHCTEMERICH 1. ERIIIHEM THEEEZZROLIN o1z, WHE
F—B10KRRFORIERLE—BI0OAULOBREHECRICHEEICE . BRICEEZTEBOHIFHEIRIL.
FREORBEIR-ATWARA..AE.BR. WEANNSWVERIZCHY . ABRODEE-ENHEDOEE FIR
FRlLfz. ChoDEMIE. £EBATREICETIAEERMNEFB (R25R) LBELLTLV,

BEBORBHABEFZRNSITSIUBREBERERTEEIREOS M

AL EERBOHELBEEARADEBRBINIZLY.a. ARAXBEEMABRKOEE/L.b. M2-FES
FOEEt.c. HEMEMBBEROBALRAR—R)DEEILDEMEZITol-. ERER4IZRLI=.
(d. RHEHBEORZEDTM ¢ HEBFELOARE f BRBIRBEBEESFICOVTIEL, HEL R TIXET
AL, ST EEZH IR TEIVELAHOT-),

RyGBBOEBFNSHT

Non Smoker  1-9 Cigarettes/d =10 Cigarettes/d Pvalue
n=16 n=13 n=11 NSvs1-9 NSvs =10 1-9vs =10

AR EREREMRE

AV ME(/1080point)  422.4+87.4 429.3+84.7 371.0+101.0 0.831 0.172 0.138

hRBEAEHY 215.1+52.8 211.2+41.6 192.2+87.9 0.830 0.406  0.496

B AEHh-vY 0.39+0.08 0.39+0.07 0.34+0.09 0.831 0.172 0.138
iz -{EE &

71772 (/1080 point) 75.5+33.8 43.0%24.1 50.7+28.3 0.007 0.058 0.478

hRBEHESHY 38.8+20.8 21.5+13.2 27.3+18.2 0.015 0.150  0.380

BEfpafEAEH-Y 0.06+0.03 0.03+0.02 0.04%0.02 0.007 0.058 0.478
4 ERARE

7172 2 1+(/1080 point) 275.1+95.1 248.0+64.1 272.1+76.4 0.388 0.931 0.410

B AEH=Y 139.3+47.7 121.4+28.0 136.7+45.0 0.243 0.888 0.342

BEIRBEAEHY 0.25+0.08 0.22+0.05 0.25+0.07 0.388 0.931 0.410

Non Smoker or NS: matched control JEEZYERE . 1-9 Cigarettes/d or 1-9: — B 10K R FHDELLE R,

=10 Cigarettes/d or =10:—H10ALI F DEIEE P<0.05:BHI=HY

GlycocalyxlZ. EHA X BRMBOBABICHEAET IS FHIVNIVETHI EEERANSURBT
ATATUhoEER D ET HSyndecanl ~ATHER SN . BRADIAVNIPBERFLEESLARBEOEE ©
EREEMEZALTCVWVS MERAETCEINE S B LMAREMEZHAGTL. MR EFRAGEOHEDS
LTS, SE.RILIICEEBRBORELEICEYGlycocalyxDEEEH E X THSHSyndecan-1DOF B
DWWTERART=,

R4ICIEBRIERE LE L E R DSyndecan-1I1Ixd 5 R EMABEMNEROERERLI. BRBICEITS
Syncecan-1DHB IR BHMEOERAXEEMREOBAEICR OO, Syncecan- 1R B [Tk A LIEE
TR, B5ITRLI-AZIZEYSyndecan-1FHBEE=FE =L LT,
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JER2ERE (QbO—)L) RIERE

Range of staining observed

Low

100X 400X 100X 400X

B4 2 I1ZE1TBSyncecan—- 1R D5

Syndecan-1DHRIEFEDIEE%

@D Homogeneity (& O —1%)

@ Intensity(XBEEDRES)

® Marge(XBHBDEH)
FRHWTEEkLT,

(Prenatal Diagnosis: 32, 2, 131-137, 2012)

B 5:Sydecan—1MD I 3% F O 5l %

COFMEZAVT, EREH 1 HIORRBOBIERE (B21FE1~9)  1H10ARLL L OB ES (BIE>10) D
3B M M Glycocalyx(Syndecan-1) DHBEDEZEZNH LIz, TOHR. K6ITRLIZRIC. BAREDFEIC
&Y. BB DGlycocalyx (Syndecan-1) DHEBRICELEZE D I HOBRERKENI0ORLL EDBAKRTIL, FFELE
BLUHBLAERBICREOET2RD-. BAORENKRBOMELZESHL. MIEMICHRERET~ZELTL
AU REME N TR IS,
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P=0. 014

Intensity Margin Homogenelty
0 P=0. 001 o P= 0007 w0
P 0.003 P 0.002
25
=1"] 80
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O © 40
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1]
FEEME  EE1~9  EE-10 JERRIE  ElE1~9  BLE-10 B24E1~9

B6: B IZH+BGlycocalyx (Syndecan—-1) EEHE DR E‘J’

P 0.011

EIES10

RISERLT) VB ERBOREEBEAEZTV.MERXRFTICEELHRBXEROLXERORROBRE
CIEEZTMUIz. RBEFRE XKL B GLUTI, 7S/ systemL(LAT1)E & U'systemBo(ASCT2). i &
RE IS B5 & 1% BJ ¥ Kl F (FAT:fatty acid translocase/CD36)IZDWVTHE L=, BB OBIEAN R IIXEEBE
LAE i 22 /XD E THSH4-hydroxy-2-nonenalE 8i 2> /XY E (HNE) DFERICTOWTHRE LIz, REMBIEAR

URICOEHRHFORBRELZRITIVIL(RBLL=0R . BV EBE=1R. . DEEOEE-2R . EIEAE
=3R) WMBXEFRHREEAROXBEOREEZLBEBKREL-,

LAT1 Placental amino acid transport

BATS/BENAAIHERBIEET B0 EY

REBEFLTIIEHELONLETI/BRENE Dty 0

< FREREBLOBRENTEBSA TS, . WL

ASCT2 - N

TI=0 BV VRTA TVIRREDH

ﬁTE/@@ﬁiiﬁ&?ﬂ’)o (2009)37.2;;—6%-,5”5!?0‘05. et al

LAT1

ASCT2

E7: Li?JE&Eﬁﬁa/na(LAﬂ)JaJ:UBoETJMiﬂﬁa//\’J(AscTZ)o%iﬁ

R7ICLE 7I/BBARE I NI THAILATIBLUBo R 7I /BB E 22 /XU THHASCT2ORBOREE.
BICHEBELRL. LATIIRBHEDERAXRBEEMBRSAKICREHVTEY.ASCT2IXERAEXEE
HMEOEEEREICHAELTWV -, 288 EF1B10RAU  EDOBRER CIL., LATIORENFDIER ThHo1=h.
ASCT2ORBEDE TR OoNGEI >, RFZEDOFEEZAVT. RBOBEREE I /\UVTHAHGLUTI, A i &
XA /N THBHFTA/CD36, ST, BIE LM CIXEEIE ANV ABEDRRE 4GS0, BB OB IE R
ABEZTF M T L. EEBEILEMAL/N\IE THD4-hydroxy-2-nonenal modified proteins (HNE) D F
BEREEEBREICOVTERANEIT oIz B DAVNNVEDHKEREEZRLE. REORE(X.
GLUT1,FTA/CD36 . HNEF R TERARERMBRE S AKICEDONEN . FREBRLELEHORMICRERROE

FRHoNEMNoT=,
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LAT1 ASCTZ Peg 543
Po0.052 ’ ;
F-O..I'D‘I
F\-{.‘ 159
| Peo.1sw
JEEm 148 ~q -] FEEE BE1~9 10

BE18:LAT1.ASCT2D H M E D LL &

Ty GLUT1 p m FA CD36
3
g 25 NS
: — NS | NS
- I ‘|' 2
2
1.5
15 ‘
1 1
0. 05
0
e[ WAE 1~ iS04 Ll b 0
B0 25g E ST = JEuLIE 121%1~93 1248105 LA L
237 HNE

|NS

- NS T2/ BREBIERI N\ R R E O FEE

] Z@3%EA . Score 0 (no signal), 1 (weak

‘ : l signal detected), 2 (moderate), 3 (strong)(Z

2L, 1RSAFHT-YEE5EEF Dscore

ns DFEHEEEE L=, Dhingra S et al (Int J
Clin Exp 2011)

FEup 4

7]

RE1~9F 24104 LL L

B9: GLUT1, FAT/CD36, HNEQ # B8 B 217 DL %
(3) MEREICLIBBOEBFNELORERBIBURORRELORE

RICEBOMERE(NR—FF—DOBREOFEEIZLD)DEZIZTODVTHARN . 2 MEB L. BEEEEDE
BLRKFIC.EBOEBEZNIMEXRERT(B-TI/B-BHR)BXEAROBELEEICOVTREMARBE
BERAVLTH ML,

BIEREDGEWNERIBIZADENTIIIADKEBHABOBER N TON-, COEMB/N—rF—3BIELT
CENGEWNIOANZEIV A= ILEL A= b F—DT IR P EREZRBEL TIT O30 NFRBERRIERLLIZ. b
DHETIE. BBEXBEFTEEHEICEELEZIIRF (D BAK. TIRAIBMIE. ZIRPOAKREHEME)ET
VF S, RO EHCHEREROBRRNBEERL . NN\~ —E—BFEHI5RKEEOREEIT
S MEBEREHOROEERE. BR.EM. WE L. EREHLLEBELTEWVER IXHEL ST,
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35 JEBLIE AR L[] 4 R A B DB PR B9 SR 8

M-, F- M-, F+ P value

n=30 n=30
EHAE D 32.0£3.0 30.5%2.5 0.243
bt BEY 40.0t1.2 39.0t1.2 0.738
FEHHREE BMI (kg/m?) 20.7+3.0 19.8+2.9 0.181
RSP OIEEIENNE (Kg) 11.0£2.6 11.7£3.2 0.428
HEEE (g) 3042+ 403.9 3202+ 458.5 0.917
(percentile) 52.7126.9 58.11+30.2 0.995
BE (cm) 50.0*1.9 51.0%2.0 0.043
(percentile) 73.7%26.1 88.5123.8 0.028
S8H (cm) 33.0+1.5 33.3+1.1 0.252
(percentile) 43.1+29.6 4591 26.6 0.317
FeEE (cm) 32.0*1.6 32.2%2.2 0.306
Apgar score 19{H 9.0X0.3 9.0*1.0 0.120
sH{E 9.0%0.5 9.0%0.5 0.610
FEHENR I pH 7.325%0.1 7.330%0.1 0.931
IEHEEE (g) 500+ 101.6 520+ 89.1 0.278

BEAH (F/8) & -
A 15+5.7

M=, F-: B iR JFBE -/ —hF—FBLEH M-, F+ B RIEBUE - N — T —BER

P<0.05
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A s i

R 13351524 133.5%52.4 0.078
M- #EE &6

2 41/1080 pom) 5271283 53.4+43.4 0.963

A R

HIsRARHLY 2451123 2611219 0.833
felBME

D2 (1080 poin) 168.7%63.7 186.1+ 104.6 0.629

etk e Lol 82.4%436 87.0%50.3 0.802
i E e e
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ol R R ! 13264343 14214415 0.527
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11. Syndecan-13E 3034 E 0D 5F (@ %
Prenatal Diagnosis Yolume 32, Issue 2. pages 131-137,
14 MAR 2012 DOL 10 1002/ pd 2908

Syndecan-1 intensity Syndecan-1 margin Syndecan-1 homogeneity
e NS % NS e NS
S0 250 250
00 200 2.00
50 150 150
00 1.00 1.00
50 050 050
00 0.00 0.00
M- F- M- F+ M- F- M- F+ M- F- M- Fe

BU10: RS $EBEYE (2 L BGlycocalyx (GCX)DHRBNDE L

LAT1 ASCT2
3.00 250 NS
NS
250
2.00
2.00
150
150
1.00
1.00
0.50
0.50
0.00 0.00
M-F- M-F+ M- F- M-F+
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Environmental contaminants and pregnancy outcomes

Gayle Windham, Ph.D., and Laura Fenster, Ph.D.
Division of Environmental and Occupational Disease Control, California Depanment of Public Health, Richmond, Califomia

Fertility and Sterility Vol. 89, Supplement 1, February 2008 e
BNITET AN

TABLE 1

Selected agents with potential adverse effects on fetal growth or gestational age, by strength of

evidence®.
Limited Moderate / Strong N\

n
|2}

Carbon tetrachloride Air pollution Carbon monoxide
Dioxins/TCDD Herbicides Cocaine
PCE/TCE (in waten)® Metals (Pb, Hg, As)” Ethanol
Perfluorinated acids Nicotine Tobacco smoke®
Phenoxyacetic OC pesticides™®
Herbicides OP pesticides™*
Phthalates Pentachlorophenol
Polychlorinated
Biphenyls (PCBs)
Solvents
Water disinfection
Byproducts®

* Compiled primarily from CHE Summary of Evidence Website (6) and LaDou, 2007 (5)—see those for detalls of specific
endpoint associations. Bolded compounds are discussed in the text.

® PCE « perchlorethylone; TCE « trichioroethylene; metals include lead (Pb), mercury (Hg), and arsenic (As); OC = organo-
chiorinated; OP = organophosphate.

“The evidenco for these is discussed in detailin Results.

Windhan. Emvrosmenis] corganinanes and pregrancy. Fersd Sserid 2005,

Environmental contaminants and pregnancy outcomes (2008)" J ¥ 5|
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Fetal nutrition and adult disease'’-3

Keith M Godfrey and David JP Barker

Am J Clin Nutr 2000;71(suppl): 1344S-52S. Printed in USA. © 2000 American Society for Clinical Nutrition

Barker{ 5 :
EREICIERECTHACEN AR MR
[ hl,ﬂal_ernoplalcen.tglinu(rlenl ;SI‘Ippvly % ) ‘ Z 3’3 lj’ é _rgézl-j— Ifll I:_t 2 ’L\%Eg o %ﬁ ;ﬁ fd: E
rstassighmpivp donliphi e d DYVRYE1ED ]

Uteroplacental blood flow

R ERERRECES TS

Fetal adaptations and developmental changes |
if demand greater than maternoplacental supply |
Alterations in feral body composition
Growrh of specific organs
Alierations in fetal endocrine status
Fetal cardiovascular adaptations

Fetal nutrient demand
Fetal size and growth trajectory

L

FIGURE 2. Framework for understanding the maternal regulation of
fetal develop and i

Progl g

Fetal nutrition and adult disease (2008) 2 X v 2|/
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1. FETAL CIRCULATION IN
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Syncytiotrophoblast (’é‘ﬁﬂ‘[}ﬁﬁé‘%ﬂﬁfﬁmﬂﬂ)
- Cytotrophoblast

#& ﬁﬁ % HE i cag:]tl:lr{nacrophage

.

System A amino acid transport system;
transport of small neutral amino acids
such as alanine, serine,proline, glycine
methylaminoisobutyric acid (MeAlB; a tracer
of system A transport ) . S
in a sodium-dependent manner. Vasculo-syncytial membrane

2y fr

B8 FRhUDUMMKENET I BRimEHEME (SystemARY)
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G lyc OC alyx 0) *% ﬁlé "T.'jfolilcalr':( frOtects the vessel wall :

- MEARMRREICFEIT SN FRIV/INIE
- BREBEANSURBIOTAIIAVEERDET S
Syndecan-1~4 TR

Electron micrograph of myocardial capillary

« BADRUNIPBEREFEEE LB OES PIRRIEEICAS
S FE @ EERE . MigsEERRERE . MEFRGEDREZRT S

EE%E. B, BEBEDANA
J
~ IR R E D Syndecanh P 5
J
MERNKEMBRRBERE ?

Van den Berg, Vink & Spaan, Circulation Research 2003, 92:592-594% X v 2| H

9 GlycocalyxDHERE & #E1E
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« 1975%D NelsonbIZKYGCXA RO ERAEXRERMIEOBAEICEEICHFEE
JAHCEMNREBEFRY(ZEEEA

« GCXIEEMIRBHKEZEML. REXET 2 CPERTREENDEEZRZ

Reduced syndecan-1
expression on preeclampsia
syncytiotrophoblast

absent on fetal villous b.v.

Nelson DM, et al, Gynecol Invst, 1977, 267-817 L Vv 2|H

10 MBICIIT BG6lycocalyxDFEEL L HERE
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2. HFEBRAFEEN

AlEF 2 1, iR B S OBE I WL LR S 2 @ IR R B A HIR T 28IV T, R
g DR B E R B FRIEH R L A LT BRI B DR T 2G5 Z L 2RO BN E L
TWo, =aF gt [AHE] OERZE) DGO OMEET DN FEENEE & | 3T 5
15 DIV IRE O Jp B SRS & O OFEBIMEZ 08T U, Aldar O BJBENE DN 5252 PN B 703 B A AL
BAZMIEL0EPHAONC L, S HI2, BROKEREEL O0F - 7 I 8 - BRI 58
& OFBIMEZ 30T L. b 00 WL N 57 2 N L 203 G AR SR 28 SR S HEIR DR B A 2 b S8 5 s 0B
O DRRET D,

PR FHITRA CIE, mOBEIZ X 58 L LT, HAEREORDLCTFENREREETARARORERD I
APRHE SN TNWD, BRBEE RIS DIIOMED 72 53 AN 215 & & U O UG R
RmMEZ FLIREE T2 AZRY v VIEGEREORIEIZE D &9 FiH, BN IG VR JR R (DOHaD;
Development Origins of Health and Disease) & L TR IND L IR oTE L, ZTOHNE 5T T,
S%EDICEL OMESIEN GBI ORBREICEANPEE L Z LN TRIND, FENORELRE
ERET DRT ERERE & OBHIZOWTHLMCT 5 2 & 1d, BMERE AR EOREMIIC SR 5
DI BT, —APEOTERF U A 713t LI O TR AZAT 5 FEABET 255 ICHE R HR
LT DR D D, M1 2 ITARBFFE DR EIEIZ DWW TR LT,

ZDOXHIT, BYENITIRIZE 2 DB ARSI~ D 2 &k, R, AREATIST T BRER
FRBHEFICBWTCHHERMEEB TH D LB X BN D, ARUFIEARIT, IR 2 B O A E 9
ZRVFCHA LT D 2 LT & o T, BYHEH Tdh L IEIRR 2 O JH I O SR O FRkEE 125U A 23
I N 25Ex26N5, £, MBS SREOFEEA RS E L LICX D, ZEoBEsR
D _EFATH LD Z 23T | BRIER - HPEN TE LDRESS VIO EMT 260 EEXbND, 51T,
W3 JRIR & 73 2 B IR OFIEMRE O MBI E /R L. RELFWEIC X DB EHIROREE (F
EWE ORI OBIFICEHERS TE 2 TRetEn & 5,

K12 ABFEDOZE
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3. WFEBRESE

(1) SEbm OV QNS FKEENBLE A G ORE - 7 2/ 18 - IRIEEEE 2 5- 2 5 B O I8
WFZEREEE - LT T GV X 0 = 2 F LA 2N CREIC /0 LIBARERI DM T 7268944,
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2. FRRBROIREMEFZRIAT - ATE B IX, HERE O BEHGAENTIC K 0 IR T 217 5 .
BRETEEIZLL T CTH 5.

a. ARRRERMREOE R b, Mt - BEGPHOERL o MEME (BN ORHAK LT A
N—2) OEE d KEKEBOREEOFE e MBHEEEOAE £ IREBIIRERHEERE
OFHf, 21 3ICFHEEE R LES

X BHIZ, MO G IR SR AL O FHAH I B & IS ET 284 2 37 Th 5HGlycocal yx DIEN
HR B E R B RIIEICB G35 2 L VRIB SN TR Y | IR OBRIEN IR DGlycocal yx
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SCT (Syncytiotrophoblast) : § A X EELRE

Placental Trophoblast volume measurement protocol wagadopted from Mayhew TM, et. al (2003).

O B AHERE A (0f) & o O R e 12
Cell count plug-in (3K image’ scorad Trophohlast Intra- Intervillous l‘.lon-}/illous total points
SR B YU LY ER capillary space {fibroid, etc.) scored
AES 1 19 18 11 36 108
= o 2 20 15 a0 9 108
I{iﬁ)ﬁ}&b’b ~+ 95008007 a 33 20 31 0 108
. . 5 30 25 17 11 108
@ B9 SififaRe S5HC 6 20 18 27 26 108
BB EZEFXETT S . 40 23 24 2 108
8 22 17 38 0 108
9 27 21 43 3 108
10 33 27 17 7 108
Total counts: 272 199 289 95 1080
ora: 25.2 18.4 26.7 8.8 100
Total Total
placental 167 122 177 %3 “662.5 cm3

volume({cm3):

Mayhew et al, Placenta, 2003, 501-9J v 5|H

X 13 BEREERFOTME
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Sydecan—1 D3R IRFEEE D FEfHEE
(Prenatal Diagnosis: 32, 2, 131-137, 2012)

Syndecan—-1DHIF %

(D Homogeneity (B —iE)
@ Intensity(LEBREDIRI)
@ Marge CAEBBDEHR)
(58,

2a7) 7 (0~38) L, EELLE,

Schmedt A et al, Prenat Diagn. 2012, 131-7X Y 8|H

14 BBREMRRFOFMmE
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A - Microvillous membrane

15 -

0.5 -

B - Basal / Plasma membrane

C - Cytoplasmic/intracellular

basal membrane

+cytotrophoblast
—
I
1 -
|
0.5 -
: , 0
Term LGA/DM
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Microvillous
membrane Intra-cellular
15 -
x
X
| 1
I 0.5 - i |
T » 0 . :
Term LGA/DM Term LGA/DM

control

Term control

control *P<0.05

DM/LGA

Dhingra S, et al, Int J Clin Pathol, 2011, 733-41X Y 5|H
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®2 FFAGE (REZSL) OBRRRM

Smoked Smoked Smoked
Non smokers  preconception Throughthe  Throughout
(n=1312) (n=546) 1,2" Trimester Pregnancy
(n=314) (n=126)
Maternal Age (y) 31.5+£48 31.6 £ 4.7 294 +512 293+5.7%
Gestational weeks at delivery 39.5+1.3 39.3+13° 394+1.6 39.0 + 1.7 2b¢
Prepregnancy BMI (kg/m2) 209+34 21.6+4.0° 20.7+£3.7 21.4+38%
Gastational weight gain (Kg) 10.4 £3.7 10.3 4.8 12.1 £ 4.5 10.7+4.6
Birth weight (g) 3060.2 = 373.3 3046.6 £ 393.3 3052.9 =471.8 2888.1 =429.12
Birth weight (percentile) 513 +£27.0 51.1 £ 28.1 52.3 £29.5 43.2 + 28.12b¢
Birth height (cm) 50.0 £ 2.1 409 +2.1 49.7 £ 2.7 49.0 +2.62°
Birth height (percentile) 66.0 = 26.0 64.8 £ 26.3 62.9 = 28.8 57.2+29.32b
Birth head circumference (cm) 33.1+1.4 33.0+1.4 33.1+1.5 32.7+1.6%
Birth head circumference 46.4 £29.0 46.5 + 28.7 46.3 £ 28.6 43.4 £2792b
(percentile)
Birth chest circumference (cm) 319+ 1.6 319+£1.8 31.9£2.0 31.4+212
Placenta weight (grams) 540.0 £100.9  544.6 +105.5  563.0 +122.1® 553.1 £103.7
Apgar score 1 minute 83.9+0.8 89+1.0 3.9+1.0 8.7%1:1
Apgar score 5 minute 9.5+0.6 9.5+0.7 9.5+£0.7 9.5+0.7
Umbilical artery blood pH 7.307 =0.08 7.300 £0.22 7.300 =0.08 7.301 =0.84
Nulliparous (%) 73.0 39.2 70.6 354
Number of cigarette (/day) - = = 10.0£5.5

Continuous variables are shown as mean * standard deviation. Dichotomous variables are given as percentage. BMI, body mass index.
Significant differences (P value<0.05, ANOVA Bonferroni / Dunn post hoc).

a; Non smokers vs. Smoked Preconception, Smoked Through the 1 2nd Trimester and Smoked Throughout Pregnancy,

b; Smoked Preconception vs, Smoked Through the 1.2nd Trimester and Smoked Throughout Pregnancy

c; Smoked Through the 1.2nd Trimester vs. Smoked Throughout Pregnancy.
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Maternal Age (y)

Gestational weeks at delivery
Prepregnancy BMI (kg/m2)
Gastational weight gain (Kg)
Birth weight (g)

Birth weight (percentile)

Birth height (cm)

Birth height (percentile)

Birth head circumference (cm)
Birth head circumference
(percentile)

Birth chest circumference (cm)
Placenta weight (grams)
Apgar score 1 minute

Apgar score 5 minute
Umbilical artery blood pH
Nulliparous (%)

Number of cigarette (/day)

Smoked Smoked Smoked
Non smokers  preconception Through the Throughout
(n=1280) (n=526) 1,2™ Trimester Pregnancy
(n=302) (n=115)
31.5+ 438 31.5+4.7 29.4 + 5,120 29.1 +5.42b
39.6+1.1 395+1.1 39:6 +:1.1 39.3+1:1
20.9 £3.4° 21.6 £4.0° 20.7 £3.7° 21.4+3.9
104 £3.7 104 £438 12.3 + 4.4%b 10.8 4.7
3080.6 £ 351.2 3070.6 +367.3  3084.5 £438.0  2958.2 +360.5%°
51.5+27.0 511 278 52.2:£29.5 43.6 = 28.0%
50.1+1.9 50.0+1.8 49.8+2.3 49.4 + 2.3%b
66.4 + 25.7 65.3 +£25.9 63.4 £ 28.6 57.3 £29.6*°
33.1+1.3 33:1:4:1:3 33.1+14 329+14
46.3 £29.0 46.3 £ 28.6 46.4 =£29.0 43.9+27.9
32.0+1.5 319 59,7 32.0+1.7 31.7+1.6
540.9 =£100.0 545.1 £104.1 565.2 £121.0*® 557.8 +99.1
8.9+0.8 8.9+0.9 8.9+09 8.9+1.1
9.5+0.6 9.5+0.7 9.5+0.7 9.5+£0.6
7.306 =0.07 7.299 +£0.22 7.299 £0.08 7.298 +£0.84
42.1 28.3 41.7 28.7
10.0 5.5

Continuous variables are shown as mean * standard deviation. Dichotomous variables are given as percentage. BMI, body mass index.
Significant differences (P value<0.05, ANOVA Bonferroni / Dunn post hoc).
a; Non smokers vs. Smoked Preconception, Smoked Through the 1 2nd Trimester and Smoked Throughout Pregnancy,
b; Smeked Preconception vs, Smoked Through the 1.2nd Trimester and Smoked Throughout Pregnancy
¢; Smoked Through the 1 2nd Trimester vs. Smoked Throughout Pregnancy.
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(2) EHBEIC L2 BROMBANELSCRBERBEEEDOFEIE O

lFC—APO FaHEYE

glj;\'z'f‘g | T = %= | 5|52
(P froei . S H)uiE) [ | 75.: *%ﬁ.%‘ | FaeE | BILE
XV (@ELY 20~40 68~140
UXF =AY T I 5.7~43 680~ 820
IhE | . y .
(B %) ‘ AFIIFIL=FOV TV 0.4~5.9 9.4~30
, smnE | N—=FAVJIL=aF ' 100~550 |  500~2750
(ng/7) =taveaysy 5.1~22 200~ 380
F ) 1700 18000
_ . AF)F )48 700 8000
LI | 9'— By | = | 32 96 |
| 2-F2F VT3 ‘ 1.7 67
. 9—)[, } 473K Dx=—) 4.6 140
e | 0-F LAY 160 3000
PR —
Eﬁ 1 t’ m % A— )L (HBFELT) 10.2 34.5
=S5 0.46 0.27
EX0Y 0] FUEZT 0.16 7.4
HEYHE —B bk 31.4 148
(mg/7) TEMERE 63.5 79.5
EsE s 0.014 0.051
Jx/—)L %8 0.228 0.603

BM19 THEBICEMECESEINIIEE FEVE

[ELHEMRE b R, 1 9ITR LT2RRIC, BAET 2R EMEOEBIIFR—CbH, BATH6EW
BENER D, BAETEHED T X 2 OREEEHMISMEESER 2L L, # N anliofhicit,
=aFr, X, —BLRFEIL CORDAME % G TeT000fE 0L EO(LFHECAR =0 L7 KOk
HHEMEREENTEY, TNOOMMIEFRBELVEIED SR W2 EBRHALNIIN TS, &
DI, G2 DGR D LEZ B, RIFFE T, £ 4m B & 03 417 o 7 B R
DEBIZ ST T2,

AEHR S B U 7 4 0m 126 N D 72 5> T24 N D SRR B OB Toh 7o, 2 0244 Z EHMYERE L L,
F B R R SRR AE 52 DR (OEE. EURABMILE, (ERP OEEHNE) 2~ v F
SEIEFERI6AZ 2> ha—L GERRE) BEE L CHIH L, BEEREO24 N % o HAE RS
BOFRNTH10ARLL EOWBEREI3N & 104NN OBYEREL L NIZ 31T 7o, RHADERET —% (i, srifl
B IFAEARIEBMI, ARARTR OREEEINE, MRS R, PIRRPE, A EOIBHER, MR oMEEARY) LR
By —2 (WAKE, gE., 8. Wi, 7747 —2 a7, EHEEIR0pHE) % Z 0 3FER Tl
L7,

AT, ZHD OIEMUERR & [E LR O BRI R Z 7R LTz, S0 En i IR RE & e L1 H 10AR
LT OWYERECHEITE o7z (P=0.01) o /BB EUTIEMERE & Fefe U, 1 H 10AEL B D MUEREC Ry
iz d >7 (P=0.05) , FEMZEERE, MUHEHE & & ICIFEARRFOBMIIIERETH U | IEIRF OKREINE S
HRINHEEHPANTH o722 L L0, RIERE~EEL 5 2 9 2 RHEOEIRAT, ARG T o5
WREBIIBHEM CRI% CTh o7z, 77— A a7l & EHEIRIMpHA FR R & L7 HAEEZR OB AR PH#ICH
BAEZBORo Tz, P EIRIMpHIZ b 3FERNIZ 2225 D o T2,

BJ2 OICH ARSI FHARE R AT 7 7 TR Lic, WAKREITVMER CRWER Ch-72, FE
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FETRD 2o 72 (3137 + 222vs 2960 + 275, p=0.075) . (3137 =+ 222vs 2821 + 588, p=0.061) ,
e E BII3REE C TR O o 7o, WIEER OB EUIBH 2 M OFIE & 3FEM TEITER D 20 -
oo —HOBEARNT, ZNENOA, 5515648, 11+3.3KThH-7z, HWEROHEZT—HI0ALL LD
MUERECAHEITIRS (50.6 = 1.1 vs 48.6 & 3.2, p=0.031) . — H LA O MU RE CIR ME I &
S7c, BEPIISHEM CHBEAZRBO o7, MPFHIZ— B LOARRG OWYERE & — B 104K LL_EoB#ER: ¢t
WA BEICED -T2 (32.6 &£ 0.9 vs 31.3 £ 1.1, p=0.003) , RHAICMEBFIED & 5HERIZ, BEHO
BEIIRIENTODXE, FE, R, WESNSWEIIZH 0O | Ko7 IEFREO R EHIR %
AUTo, ZTHH O/, NG ST DRI (R (D) -2238) LHEEIL Tz,

I 0D [EL AW L R R E ~ DR & L at Lo 3. TR R ORI B\ C3RER CHIZAEREICAH
BEEZRBDRNLOO, BYEREOFHAROH R - MPHIZIEEREO I & g LTS WEA 280 B
Too 3MEEL BEAPHORFIIMR-NTE Y . BEFOF AENIXEHOEE - 7 e R — a Va2 T H
STz, FRIEHIIIEEIEER 2 N0 LRk e R BREIIEIC H 0 | FEM L L CIFH D DA LR D E D=
MEA AN TR 2GR 5720, EFHARICB O T b IRERIZH LB AN R KBS & 72 5 FEd Bt o %
BT, HEREEIK TIC X VIRBERREICE NS RIS i &V 2 s Lo
SHERAGER DSHERF S, BEPHO BB DMET-N D — 5 THRBOEE - REARA2E 27 5,

SEIORETCIEL, RHAROBEIZBIfR 7 < BAFA DR E 2B D203, FEMEEREC Ho ~BJERE O 87 A= VI3
BICHEN NS, HONCKRBOEE -7 aR— a3 0 Thotz, WMEDEEMRETH., FAADMRE
A DOBER - KERE RICEEIZ Wb 00, EESCHAREORD & OBERRE I T\, 2Lk
L0, ARIOEMFEZ ISR E LIoMETTid, FERLEERE &t UBYERE OB A VT b0 e BB R 22 R
ERVHOOEBRITEETEY, FENTEREE - (CREBEREICR ST o AlREM: & IS 2 8 X
SHEL DR EFIMETZN T2 ATREME S RIR STz,
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Non Smoker  1-9 Cigarettes/d =10 Cigarettes/d Pvalue
n=16 n=13 n=11 NSvs1-9 NSvs =10 1-9vs =10

Age 33.4+4.6 28.3+4.9 30.9+6.2 0.010 0.239 0.280
Delivery week 40.0+0.8 39.7+1.1 38.9+1.8 0.459 0.050 0.802
Pre-pregnancy BMI (kg/m?)  20.7+1.9 20.2+2.3 21.9+4.1 0.469 0.358 0.224
Maternal BW gain(Kg) 10.0+2.2 12.1+3.8 10.0+8.8 0.074 0.970 0.643
Birth weight (g) 31374222 2960+275 2821+588 0.075 0.061 0.455
Birth height (cm) 50.6=+1.1 49.9+1.1 48.6+3.2 0.085 0.031 0.203
Head circumference (cm) 33.5+0.9 33.0+1.2 32.6+2.4 0.229 0.224 0.660
Chest circumference (cm) 32.6+0.9 31.3+1.1 31.5+2.4 0.003 0.110 0.843
Apgar score 1minutescore  §9+0.2 8.9+0.2 89+1.0 0.884 0.917 0.963

Sminutescore  9.6+0.4 9.5+0.5 9.3+0.6 0.429 0.156 0.480
Umbilical cord artery-pH 7.28+0.09 7.29+0.12 7.30+0.05 0.838 0.603 0.840
Placental weight (g) 527+86.6 509+66.5 524+120.8 0.526 0.937 0.692
primiparity (%) 37.5 38.4 27.2 0.960 0.597  0.582
C/S ratio (%) 12.5 7.6 18.1 0.686 0.697 0.461
Number of cigarettes (/day) 0 5+1.5 11+3.3 _ —_ —

Non Smoker or NS: matched control FEBRSERY. 1-9 Cigarettes/d or 1-9 : — H 10K OBERE, =10 Cigarettes/d or =10 : —H10A&LL E

DIRERE
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e DIRBRARRR AR AT I Kk OR R R AR D i

(G D IR BEARRR 2 A HT)

R~ U 2 EEMAE OHEGL AR AR O BEGEAEATIC L 0 . WERERR I O T 21T o 70, oTiE, a. SRk
KBS OERE(L b, MR - BHEGHEOERENL o HEME BERNOREMLEA~—2X) d K
FHHREDOFEIERE DR e MEBEBREXOA®E . RHEBREAS IR E HEY A CIXFEm A EE L
<, FHMEE T THFTT 20 EN S 7)) OEEILOFMEZIT> 7,

ZORER ARSI Uz, FEMLEERE & BLEHE R TR R AR R 2 1 O A PR AR SR AR IS A 250 B 1
BRI (BN ORHMAMTE A R—R) IZZGITRD DAL ho 7o h3, (e « FEZER OEF| G ITBUEREC
RWE Th o7, Zauk, —MA97RMEIC X5 Mg E R & Bl 5 7-045% S BIHEBEIZOTT 5
VENH D EHZ 2 b,

Glycocalyxld, AR RBEBHILO RAREIAFAET D@ THES RV ETh D, IRE@AA~RT
Wit 7 2747 Y % F 5y &9 HSyndecanl ~4THERR S, Flix D& LRy OHEIRIR 1 & REA LA
faf OB OISR EHRE L A L T\ 5, A5 PN BTl & F e <o i ik e[S RE 2 F0 8T L, JrRIElR
M EOBBES A LTS, Glycocal yxIFMAENEMIEE D~ —T—L SN TBY . &Y DMENK
HRRRE S 2 LR HE & 9 dEiR I ERE BERECIR R B AR, BUERHA DA TlXGlycocal yx DAL E 5
To HSyndecan—1DFEENK T T 5 &L OHENDH B, K5iZGlycocal yxDIEE & HEEEE R LTz, T4,
Glycocalyx DGR EARICE G T H 2 ERBRINTE Y, SE, K~V CEEREORE
GetalZ XV Glycocal yx D EEAERLESE T 5 Syndecan—1 DFEFUZ DWW Tz, X2 1 IZFEMYERE & &
FEELERE DSyndecan— 112 %9~ 2 R F G E ORE R 2R LTz, BBARICET B Syncecan—1 D3 ELITIR
R O G R R B AL O REHATE 1278 BTz, Syncecan—1RBLOFREILM 2 1 O X 5 (Thkx 7R FRE
TR B, K1 4R L BB &Y | Syndecan-158 &4 i E &AL L7z, Syndecan—13EILIZBIT % 5l
EIZOWTIE, ZBATHFRIC W THRIZMB G T K 2 HBLORE 2 53 2 BRIC3 > D feiE 2 FHvW % ik
NE XN TS . DHomogeneity, @Staining intensity, @Marge T V. OITEFE A2 T 5
EWaEEEZE O FEZ R L, QIFPEARBEOMEL R LY X7 OREZ KT 5, QUIHEHFHIC
HE LT Z R DER () ZRLTEY, ERNEIAERETRAaT ) 74795, AENXZOJEL
HAWTHIREELA T A Rbi= 0 G #5018 D score D VHME 2 FH U, FERLERE, — H 104w O BYIERE (B2
fBi1~9) . —HI0ARLL EoOMRER: (B2E >10) O3FEME DGlycocalyx (Syndecan—1) DOFEHEDZE % AT
L7z, TORER. K2 218 LIRS, RHMABYEDOAIEIZ LV | JhiEDGlycocalyx (Syndecan—1) DFE
BUZE b RO Tz, WITHOFES ., FERERE L 1 H10ARLL T OBEREO Ll Tl BOME ICA B A%
ROl oTe, —F, 1HOBYEAEA 10K EORMATIX, FERESE L i LA BEICHEBOK T 2389
7zo RERDOBED R OFERE A S L, [IRERCIR RIS B~ L TV D ATREMED RIR S 4L, FEMRE
FEE s L CLHI0ARLL EOBYERETIL, 3DDFEET X TIZB W TSyndecan- 1O FBENFEIZIK T LT
B, MEIZ XD MO MAE N AR O FTREMED RIS S ivTc, A IR & E N BRI E R S 1T &K
DI REREE & ORI, I HIBEREAE L OBEMLIZOWTHLRFOMLENRNH D EE X LT,
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Non Smoker  1-9 Cigarettes/d =10 Cigarettes/d Pvalue
n=16 n=13 n=11 NSvs1-9 NSvs 210 1-9vs =10

SRAREEMR

H2bE(/1080point)  422.4+87.4 429.3+84.7 371.0+101.0 0.831 0.172 0.138

“harEshY 215.1+52.8 211.2+41.6 192.2+87.9 0.830 0.406  0.496

B faAEsnr-Y 0.39+0.08 0.39+0.07 0.34+0.09 0.831 0.172 0.138
mie-FEEH

$722/(/1080 point) 75.5+33.8 43.0+24.1 50.7+28.3 0.007 0.058  0.478

LR EEH Y 38.8+20.8 21.5+13.2 27.3+18.2 0.015 0.150  0.380

BB AEHY 0.06+0.03 0.03+0.02 0.04+0.02 0.007 0.058  0.478
L EREpE

#1722 ~(/1080 point) 275.1+95.1  248.0%+64.1 272.1+76.4 0.388 0.931  0.410

“LRBRAEELY 139.3+47.7 121.4+28.0 136.7+45.0 0.243 0.888  0.342

BEiIfaEEshY 0.25+0.08 0.22-+0.05 0.25+0.07 0.388 0.931 0.410

Non Smoker or NS: matched control FEWRfEREE, 1-9 Cigarettes/d or 1-9 : — B 10ARRIH DBEERE, =10 Cigarettes/d or =10 : —H10A&LL E

DVRJERE
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(heBRER R AR D 1T)

WITAHRN~ Y BB ORIZM A EZIT, IR IR EICEE R AR R IR O B /[TE
CFRE AR U 7o, SREEBESHAIE, BF  GLUTL, 7 2 /% : systemL (LAT1) 35 X O'systemBo (ASCT2) |
WEBENE e s 5 B[R+ (FAT:fatty acid translocase/CD36) [Z DWW TSI L7z, B OEMLA ML A
SR AER & o /7 Tdb % 4-hydroxy—2-nonena {ERi % /X7 & (HNE) DIFEBUZSOWTHE L
7o SRIERRREA 1 IR IC D B OYR@EEZ 2 a7 ) 7L (QeaZe L=08, BV RAa=14, F
BEEOY=25, TROGE=35) | TR REEHR OB ORI & R L7z,

fR % O S e BRI & H O B O A ARSI 1, BRI & B3 2 B B & B VI & 824
% FEIEEANC 2 B VR R 22 B DA S FAE L TR D . 7 X BB IZ B L CidNaA A ARTFEED
AL EE VRGN IS L 0 2 OEESRICHOFHS TV D, 2 OB AZ 8 U R S I VN
7R BOREEES M ThN S, ALY BREFh DT I BIREREL R, REEEAE
BICIXERF] & bl U CRRIC AT 2 BBREMEW Z EGEH STV D, ARFTIE. rAa v,
AyuaAr, NYURENMEAT I ) BERETHUNT 2 BREIAR Y X7 D LATLE | kAo = x
X =R E L THODAEE Z RImT 72 I VR EORIET 2 AT HASCT2ZRIN L7z, X2
SICLELT 2 BRI & 2 /X THHLATLE KL UBo 7 2/ [k & L /X7 Tdb HASCT2 DRI JFTE % |
B2 4 \ZRBRE AR LTz, FROFEZHWT, BRObEERE Y 7 Th HGLUTL, NS ¥
/R T HFTA/CD36, S O ICWYE I CIEEM L A N L ABREORIK & 725720, IHEOBLA L2
e &2 59 5 7= 6. NEEIBER{KIERT # o /X7 B T 5 4-hydroxy—2-nonenal modified proteins (HNE)
DFBLE JHTE L GBIREIZONTH T2 To72, M2 512 nb DX L7 BORBURE 2R~ Lz,

LAT LIZREREHE O AR AR SR AN 2RI RTE L THR 0 | ASCT2IL A AR ARk 28 IESHE i o KL JE R Z JRTE L
T, Qi DTl AT X/ WAk T HLATIE, FEBMERE & Hhlk U1 H 1042, oot
TRERBEME T 2EE 23807 (P=0.052) , ASCT2OFEIIEE BV TIL, SHEH TR LOAE AT
R o T, TATOHRTIE, BEEBEREFNCB O THRBOLALT 2 BREEIR Y 7 ORBULT
EW I O T X BRI MR EAME SN TR Y M5O FIKIC K0 BRI A S I R
~OT R BREORENRBE TS Z RTINS, S RIOBRE CTIXFIER O MG CLATIO R B
KTFLTOAHEAICH D mEICHRE SN TWDIRIEEER2HI OB R L FAROFER Th -7, &
RBYED I L0 HAERDEBIEOREO LTS Z Ennbh, BUEOREE T - ORESR
LR DIEFINZEAN B Z VBB ~EE L TV A AR RIS S, —FTHET 2 B A%k
T HASCT2 CIIMUE DA CTHEEEZRD RN L X0, BEORBICL DT I/ BRlgEk s Ry
FEBLOZEACITIER Z & IR 72 5 e R S Tz,

W, NRIAmREGE 2 o %y | BEERIRLIERG 2 o R 7 2B T A IO /IEIE, GLUTL, FTA/CD36, HNE$
NTH R E B R ARICTRD STy, FEMUERE & BUERE O IR BLO 22 1TRD bR h o T,

FEARIZ BV CRIZIRE AR X > CHIBNICIRBIEE S D03, 2 OMRBILEZ o T HEgs ks
JNha—ANT U AR—=F— (GLUT) THY ., GLUTUIEIC Mg KB B EICFEE L, P THMOIM
BNRCIRAE OB TIZ 7 L a— A0 & 72> T b, GLUT3IX b bR TITM Mo M N
ICHRBLT AEN RSN CWAD, BRI O 7 L o — 2 MRy L. RHAMOKISO%FiI% THY . F L a—
AZDBEHED BRI A~OMARIE, JRIRICIFEAET HOLUTL, GLUT3Z T 5bDEEZ LN TS, Fba—
A DYEEITERZ NS E > THEIMM L, £726UTINEE L CRTET 2 Al RS I O3 3 1t 4
T T L 25 2 L h ., b MIBEEICERIT D 70 o — REEICIZGLUTI N £ - A EE 2 R7- LTV 5
ZERHEEEIN D, AEIOMBE TIXCLUTI O BLE: & FEHAR OB & O I EH20 B M 2 580D 72 o 7o 13,
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FHAE MBS & BXIEORMRZ S &R E & ORICIXBE#ZRBED Y RFEEL WD Z EIFHLNTH
Do ATRITHERRIZE U TR 3y FEEOMIZ, Bt a2 BUE T DK+ 2 & D - A B e 4%
T L L CTHIE 7 & OBEIC OV T b RE AT T 0L FETH S,

FeRg ORI EEIE B LT, RHARD EH2ME Lk & o X 7 FEBLOE & & O I ELHE O BhEME IR
LI oTo, UL, SREFRIMEHEZ HUET 2 K II3E AR OR B2 T3 Miamics
VD FBUINL, A ROTEME, IGTEICET 2 RESRMF2 EL < OMER TP FET 5, BIEDOLE ZAH
HERAEEHR DARAR DAFAECHIE A 7 = X LZE D b DITRIRIR 7253032 < | BB E OBHIZ OV TIEAS#%
OWFFEHE L B 2 T 5,
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LAT1 Placental amino acid transport

AT 2/ BEENaAF U IEIRTFIEICEIET S, fR e
REBAETCRIBEFOLOLETI/BREMNE ., .
(L HBREBLOBENTERSATNS,

ASCT2
FI=U IS DRTA TNEIGEDHR
7 2/BOBEEED, 200057, 205-298 - Swa oo ot
BLEH IERRER
LAT
ASCT2

K23 LE7I)BEEY /N7 (LAT1) BXUBoE T I WAl > 737 (ASCT2) D3EH
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238 E% . Score 0 (no signal), 1 (weak signal detected), 2 (moderate), 3
(strong)IZH L. 1RSAEHT-YEESETFDscoreDFIEEHEH L=,
Dhingra S, et al (Int J Clin Exp 2011)
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BRI X 2 Il DM E LR B REHE OB BB OB

WKL b DFBERYE (S— N —OBEOFIZ L D) ORBIZ OV TN, SHrEE L, B
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[Abstract]

Key Words: Active cigarette smoking, Secondhand cigarette smoking, Pregnancy, placenta,
Amino acid, Glucose, Fatty acid

Cigarette smoking during pregnancy is often associated with Fetal Growth Restriction
(FGR), but the underling mechanisms was unexplained. Fetal growth depends on placental
blood flow and nutrition transport system. We hypothesize that active and/or secondhand
cigarette smoking during pregnancy reduces infant birth-weight by altered placental nutrient
transport function.

The data utilized in the present study were obtained from the Japan Environment and
Children’s Study (JECS), an ongoing cohort study that began in 2011. Our sample size was
3044 parent-child pairs. We selected pregnant women who smoked more than 10 cigarettes
(n=11), less than 10 cigarettes (n=13) per one day during pregnancy, and matched control
(non-smokers: n=16) to see an active smoking effect on pregnancy retrospectively. To see a
secondhand smoking effect on pregnancy, we also selected pregnant women who never smoked
cigarettes, but whose husband smoked cigarettes (n=30) or whose husband smoked cigarettes
(n=30) during pregnancy, retrospectively. Characteristics of newborn infants was assessed, the
expression of placental system L amino acid transporter (AAT) protein and glycocalyx
(syndecan-1) was analyzed by immunohistochemistry.

In the active smoking study, infants in total smoking groups (n=24) showed a restricted
baby trunk growth compared to infants in non-smoking group (n=16). The expression of system
L amino acid transporter protein (LAT1) and syndecan-1 was localized in the microvillous
membrane of syncytiotrophoblast. The expression level of these proteins were decreased
significantly in smoking group (more than 10 cigarettes; n=11) compared to non-smoking group
(p<0.05).

In the secondhand smoking study, infants in total smoking groups (n=30) did not show a
restricted baby trunk growth compared to infants in non-smoking group (n=30). The expression
of system L amino acid transporter protein (LAT1) and syndecan-1 was localized in the
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microvillous membrane of syncytiotrophoblast. The expression level of these proteins were not
decreased in smoking group compared to non-smoking group.

Active cigarette smoking during pregnancy affects fetal growth adversely by decreased
protein levels of placental amino acid transporter and glycocalyx, but secondhand cigarette
smoking did not change infant birth-weight and those protein levels in placenta.
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