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= =1
Ex o MBENEMEKNF (VEGE) &, BAMOMERERBEENEERICBWTHEELRREHERZZL TS, £
? VEGF #B1=T- % T 3H 4+ OJE I O BA~O B 5253 ST 4 A%, small-for-gestational age (SGA) B~d
LA D WTIZHH L 22Tl v,
MR - ik M RFRBEAER 2 2 —ICAR L 2EOH AR DS B, MAEKREIERERO VFEHORE X
D —15SD % Fll-72 08 41 B1% SGA B, TEMRHEEEY ORTFEEIFE 4 Bl AGA B Uiz &TBEmRSE, %
AR IIBRA L 70 2 HEBICBWT, VEGF B8 % H N RN & L HBHET L7z,
R 2HMoORMENE R, EREMIEEEEOE G SGA B THEILE o 72 VEGF BIzTHEOT YV
L, —1498T>C O T 7 U WV, -634C>G D C 7 U NVHEDN SGA B CAHRIZE o7z, $7-, #E{ZH
BEE, —1498T>C @ CCRIAISGA M THEIIA L L, —634C>G D CCRIVSGAMTHEILE -T2, B4
BT O&R, RS MEEMEE & 2 312 -634C>G D CC MATSCGA DA BELRGEHRIN T Th- 72
#5R © VEGF —634C>G @ CC#liz, SGA ORIEIZHLG LTV 2 WHENENH 5.

SN THY, T OIREMIIETAE HE 30 &

" L] o TWnh 23,

EhETIE, BHAEROBICE phb 5T, K 2 TRk D ABSEPIC BT 2805 C, FIE SGA
AREROMALIZMLTBY Y, FENBEEER Wo TR, K - BN, BHER 206 B IR &
4 (intrauterine growth restriction : IUGR) &, #® DLWz Er@MBELY B - BERTOE%RK
#EE U % smallfor-gestational age (SGA) R BThLIEBEEELE, BRETOFELWETH ST

, HVEREREMOKRE ZERE 2oTWw5S 2, 0 185 ML A A B D FIE LS BRI E R A5 < B 5§ %
72, SGA 2iZ appropriate-for-gestational age (AGA) CEAURIBENTE Y YO L IZIESEORE %
BICH, B / B, BEEERARIH AfgL$579, DEXD, FAZmEHEIHTT

o EBNANTTEEINFIE) A 7 03w &3] B BET OMIZT- %A SGA ORIEICHEG T4 L w

BURIFEKS © T 650-0017 7 i rh JL X T 7-5-2

AR S S B R B R R I T o 8 — I 45 A B2 B4 58 R 7 (vascular endothelial growth fac-
ANER R tor: VEGF) 13 MEH L% M) LEN 0 -2>TH5
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VEGF #1%¥ (gene symbol : VEGFA, gene ID : 7422)
8Dz Yy ETHDA v b u il DI S,
et 4K 6213 ICHFET 5o TDOEET LR VEGE
BEORBICHEELZ 5252 PN TS Y, 72,
VEGF Ao i L g BRIc v E
Tk e R L TCnwEZ L0~ VEGF /v 7 7
v by ARBEBIE 2D 2 ErbREKEICR D
R VWHTFTHE I EDbhroTVE W,

LA, VEGF BAR+ ORGS0 — AL A A
FAALHEAE @, dEiRE ML EE D, BIEmE S &
OFEMEE) A7 LHETLIEHESIA TV
—7%, HARAD SGA RIZB} 5 VEGF #ifs+4Mo
M52V TIEI S TiE v REFED B HA
A®D SGA BIZBWT VEGF #IZ T RN LTw
LHNEHLNPITHILETH S,

MR - ik

2002 4E 7 & 2011 4E F T W] BT KA BE S ER I
JEFRBESE IEBEF-2 » & — 2 ARE L7290 RE D BB &
HELZZHANOFAERT, REFEOFMICLLMEL
Bonz8plzEgs L. £RAEROIEIRD
BAEHREL DR L, RO OB ST xS
EIMBIE L7z IEMERAENGEB O Ueg 23S W e K2
Ao oMAER, BERT THh L ARG, St
REFIIBRIF U720 ABFSEIE UMM R B X DKRAD
b EITo 7,

HWAARENHARANBIT B EEBROFEHDRE W
&0 —15SD % TFE -7 41 #1% SGA #, fEhHEEL
WY DRBEFT/ZR 44 61% AGATEE L7z, {08
LOCEDE, FERBMORERAE) A7 DRI
ZHHT 5 HNT, SGA & HAKRE 155D FKi & & 7%
L7299, WAEAE, HAKED SDE, 7ElEER, 7
TH—Aa7 1508, 55ME, PR, %M YEERE, i
WimEAk (WK 24 IFHIDL BB L TH 50 BRI, i
PR RERERE (RHARD AR O TIIUE >140mmHg
F 72X IR INE >90mmHg), BHARMEHR, THARBLE,
AEEROF MO K EL 7 — & 2o THEERE
WCHHBRIIINE L2 2 BFICBWT, FENER
KT & VEGF Bz T (7 NVEEETE) oBE%
WBRE L7z, £72, BEREANLIEFTHELHL
HI9T, SGA H% I Ponderal index (PI=Weight
(g)/Length(cm)? x100) 1242 T symmetrical SGA

106 (232)

B (P1=22) & asymmetrical SGA # (PI<22) (2%
FOW TV ERIETERBEO BB 1T 72,

At FRMETE, 2 BEoEREZ o K IZ1d Mann-
Whitney U-test %, 2 HEOZJZEHOLLELZIZ Fisher @
ARG R W TTV, SAERMRITIZ JMP 802
(SAS Institute Japan, Tokyo) ZHWTOIAF 4 v
7 AT S THEAT L 72 pIE<005 2 FEAED D &
L7z

VEGF &fn¥ BN

PEREERI L L OB REDH L VEGE —Hisk
% —1498T>C (rs833061), —1154G>A (rs1570360),
—-634C>G (rs2010963), —7C>T (rs25648), 936C
>T (rs3025039), 1612G>A (rsl10434) % fEAT*x} &
EL72% &4® VEGF BIZFEMOTAF =TI
FEHAANZBWTA LS 10%L LA 52 L28
MRS T 9,

PR OB, ERTIL,  BURE 2 BREL L, DNeasy
Tissue Kit (Qiagen) F 7213 QIAamp DNA Mini Kit
(Qiagen) & I T, i SCHFIZHE - T DNA i 217w,
Polymerase Chain Reaction (PCR) ®#E& L7zo %
— L RO LA % & ¢ DNA Wi %, Gene Amp
PCR Reagent Kit (Takara Shuzo, Kyoto, Japan) F7-
1% Hot Star Taq Plus Master Mix Kit (Qiagen) %
W, IECHFICH S TPCRBEICE DR L 72, 75
A =3Pz d LG LY THu -5 VE
AIKENC L D PCR EM O R E T AL /2%, ABI
PRISM 310 Genetic Analyzer (Applied Biosystems)
THOTHEY — 7 2 ABCL )V BEEFEROUE
ZiTo72

] *

RN G & 7 > 72 DNA OHRIZHK %, JiEH 68 41,
BRI 1 B0, BERSEE 16 Bl CTdh o 7z HEME RRH T
WL, R, 77 —2a7 14 /5 4, M,
ZhG, YR, BOREEK, BHRGE, BRRBUE, A
AR 2R CH B AT RO R o 72, SGA BETIX
AGA BFEIRL C, WAffE, MAEMAKED SDENE
FIRL, RS MEEER OSSP B E» -7z
(&1,

VEGE 7)) VDL TIE, -1498T>CH T 7
1 OVHREEDS 68/82 (829%) *F60/88 (682%) & SGA
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K1 SGAIE AGA HORAEHREREFOLR

SGA, AGA, n=44 p fii
HERE (g) 1,224 (430 ~ 2,070) 1,771 (598 ~ 3,800) <0.01
HEKE (SD) —24 (—1.5~-38) 0.1 (—1.4~21) <0.01
{rNf 8 32 (24 ~ 38) 32 (23 ~41) 048
TTH=AAT 15 8 (2~10) 8 (0~9) 0.84
TIH—=AAT 5% 9 (3~10) 9 (0~ 10) 0.84
M (D (%) 27/41 (65.9%) 26/44 (59.1%) 0.52
Zhs (%) 10741 (24.4%) 7/44 (159%) 0.33
YEantE (%) 10741 (24.4%) 16/44 (36.4%) 0.23
R K (%) 5/41 (12.2%) 8/44 (182%) 0.44
RS M ERSE (%) 14/41 (34.1%) 0/44 (0.0%) <0.01
REORAE i 32 (18 ~47) 31 (19 ~ 47) 0.42
ERABE (%) 1/41 (2.4%) 4/44 (9.1%) 0.19
AHTiBIE (%) 14/41 (34.1%) 8/44 (182%) 0.08

£2 SGAEL AGAFD VEGF BIzFEHET7VIVREDHSE

#3 SGAL AGA B VEGF Bz TRUEE DR

7V | SGA, n=82 | AGA, n=388| pfH b gen SGA,n=41 | AGA. n=44
—1498T>C | T/C 68/14 60/28 0.026 —1498T>C | TT/TC/CC 28/12/1°*% 23/14/7
—-1154G>A | G/A 73/9 75/13 0.461 -1154G>A | GG/GA/AA 32/9/0 31/13/0
—634C>G | C/G 43/39 31/57 0.024 —634C>G CC/CG/GG | 14*/16/11 /19/19
—7C>T /T 73/9 70/18 0.091 -7C>T CC/CT/TT 32/9/0 27/16/1
936C>T c/T 63/19 69/19 0.805 936C>T CC/CT/TT 22/19/0 26/17/1
1612G>A G/A 74/8 74/14 0.232 1612G>A GG/GA/AA 33/8/0 31/12/1

HECH B -634C>G @O C 7 V) WHHEAY 43/82
(52.4%) xf 31/88(352%) & SGA HTH I
-1154G>A, —7C>T, 936C>T, 1612G>A D7 Y
VHIEEIZ 2 M CHER AT RO R (F2)o

XKIZ, VEGF R RBEOHKTIZ, —1498T >
C o CCHIA1/41 (24%) * 7/44 (159%) & SGA fif
THEIZKL, —634C>G o CC AIAT14/41 (341%) %)
6/44 (136%) & SGABHTHEII@m» -7, —1154G
>A, —7C>T, 936C>T, 1612G>A O{n{RIMHEE
W2 CTHEEZRD -7 (F3).

WA, Sz o0 VEGE %% (—-1498T >C,
—634C>G) IR EE~RITTHE LWL HWT,
SGA % 41 1% symmetrical SGA # 23 il & asymmet-
rical SGA # 18 #2731 F, H 7N & 17 o720 Hik,
—634C>G & —1498T>C O 7 ) NV & B a1 HIHREZ
2R CTHEEI P72,

Be T, HIZRMENTT 2 RENCE B 2l 72 e
TRRTO b EARE, HAKED SD fizhk&, 1Ko
TR S MR SERERE LIS, —634C>G @ CC A& —1498T

= RS A

* —1498T>C MO CC B :
SGA, 1741 (24%) vs. AGA, 7/44 (159%). p=0034
* —634C>G M CC B :
SGA, 14741 (34.1%) vs. AGA, 6/44 (136%). p=0.026

SCOCCHMEMRATOY AT 4 v 7 WG %47 -
fok A, MRRESIMIAERERE (p<0.0001), —634C>
G ®CCH! (p<005) #°SGA DA i fakN 1 Th
-7,

LA RIRAT OAERL,  WCUR S MU AE B RE AY SGA DI
B AT E R SERIN - Cd o 727280, IR LA i
oKL SBELZZRE WHEREVIY T 7V —T
(SGA B : 27 1 & AGA B : 44 $1) (2B VT -634C>
G & —1498T>C O 7 ) )b & {5 R % it
L72o K53 —634C>G @ C 7 ) VEEEEAT SGA B -
31/54 (574%) * AGA B : 31/88 (352%) & SGA
HCTHEIZE -7 (p=0010). —1498T>C DT ")
VI 2 B CHEA I oz S/, BIzTH
Tid, —634C>G O CC B3 SGA T :10/27 (37.0%)
xF AGA T 1 6/44 (136%) & SGA BETH EIZE A -
72 (p=0022), —1498T >C Offn{RISHREL 2 B
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THEERZ o7,

% =

TUGR b X UF SGA RIEICH5- 3 2 BIENFERE LT
X, FUEBRBEREXEENICREESTL54 7, Ik
BB E L CORMERERE 2 MENICEEST 2
47, BR - BRBWECHETSY [ TICGESh
Ah, BT CHRERT I CEEMICHES T 5 EENE
WAFIZHL2IZENTE 2, B, ITUGR ~NDOH
Lo s Tw b BIZWHERIL, IGFl #EFRE
#iE, IGFl ZBHBETFREE, A YA Yy BIUA
YR VERRBEFREER EOR—BETFRA
7 RS A4V I — R0 14 Rt kRIS
AVI=BEDA Y T) 74 v 7RER SO TR
ENTH B #,

IUGR B L UFSGA L HET A B TERE LTI,
BRMEMARTEERER, 4 Mh 4 v, AERNEERH
Bk, - BRET, WHWALVE YR EDBIET
ZRIPIE SN TS P, HERANIBIT5HE T,
CYPI7 BIZF % A2, catechol-O-methyltransferase
(COMT) BIETEM®, £ A YHREERT#IG
FERB D FrIFT Y yERBEREFER D
R EDRREREBEAZICHG T LORENH L. Fa
DIRMRZ 7B Y, SGA BT VEGF BIzT4 R OB
AT L7253 e b o 720 SGA IZRIS-¥ % AERIR
T-& LTI, THIREE VEGE #1514 RIOBMEZ K
FlizxFvarboREr—MHborlds, AELHE
BE N @ AR A

ShE A, BERELZEENICEET 2 MEHE
RBETFOBRIEFLERIEHL, SGA Z3JE L-H4E
WD VEGF B2 T4 RO 21T o720 #RELT,
VEGF Bz T%% -634C>C O CC R WA H T 5 Z
£, HARANIZBIT S SGA OEMNTTH 5 nl et At
MENTz. SGA %, WBEEEIL Y IUGR % 2925, TUGR
RoE#ETIZIENE AGA RO & HE L T VEGF
BEOTLEN G SN TEBY, VEGF OMBEFH AR
HMEFEICEE T EPREINTNWSE ¥, VEGF
-634C>G (rs2010963) #InTH AL, &b < MES
ENTW5D VEGF BIETE4BO—2THY), BUELT
B OAERZOTEARG N, HEREMENE R
FBUE 3V, AR MERIMEAE 2 7% & & OREA L X h T
Wb, Awata 513, HEANIZBWT VEGF-634C>G

108 (234)

D C 7V IVIZIEHEREVE D BE R VR IEIE DML L 72 /&
BINFTHY, THAAMEERAIIBNT-634C>G
D CCHMEF>EHIZ, ZhUNDOREREE & BT
% VEGF I#ESABICE W E @ L7 %,

PI % Fiv:7z SGA B % T OfFER 16, VEGE
—634C>G @ CCRUIRKRBHE L V) L b RoHKE
WIMZEET 5 2 LR E iz, TUGR Bols#T
R EEREM LMD VEGF #HATELTWA L
OERH Y B, WBIRA VEGF-634C>G O CC R %
B3 584, IBRHEED VEGF 3% TS24 54
R, BEBORFELEFEEZN LT, HMEOEIRE ME
FEMEREE & HIZ TUGR BREXIRL, HARANICHEIFS SGA
RIECHEST20TREVREE LT,

ARV O DRI T R EMERIEETNT
Wb, F1IC, REMBEEERSZ LIZX L HARE
BTFOREBELRET 2 HNT, NRENERDSOH
AWK 5 72720, TR GENBEZHERT S EHT
Ehdol, X VEHBIE AV FRNEETIZL 5
WRPLETHDLLEZ D, H212, BEDEGETS
RN % 4T o TRV 225, BEOBENERD
[IUGR/SGA RIEIZ G2 2B ERNTE TR, L
PLEAL, BRLBROBETFLEMERT TR L7
FRICBWT SGA ) A7 &2 BB 5 T4 RN BA L R
BTIFEAL—BLBRVWIERSGADY A2 L bE
BT EREBEIELZELTY, L DA SGAD
NVAZLRLBVILATRENT WS 3B, KKEHS
BWT, RO VEGF—634C>G £ M3 iT-4% i I - S 15
HEBRWTD SGA OfElRFTh o712 &h b, VEGF
—634C>G ZARUIRHA L M LT SGA L L T3
EHEHS B, RIS, ARF TR, BBV TRRE
BRI L 72 a2 V5 2 & 2R ICREE 2 5 R
BERTW201l, BAERILE & GEE T 21T
ZARMole LEALENS, BERFIIRLEERS
R B MR T T 5H & M S N5 IR I e A &
EOTELERMBNZITo 72163, %B VEGF-634C>
G CC BUL SGA BIEDEMHE T TH o722 &2 5
AERII—EOBRETATLLEEZ SN

] ]

VEGF —634C>G @ CC B HANIZBIT 5 SGA 3¢
FEVZ B LT B Rtk dRIg S iz,
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Vascular Endothelial Growth Factor Genetic Polymorphisms in Newborns with Small-for-Gestational Age

* 1 Center for Perinatal Care, Kobe University Hospital
*2Department of Pediatrics, Kobe University Graduate School of Medicine

Kazumichi FUJIOKA *!*2, Ichiro MORIOKA *!'*2, Miwako NAGASAKA *2, Tsubasa KODA *?2,
Kiyomi MATSUO *2, Tomoyuki YOKOTA *?, Satoru MORIKAWA *?, Akihiro MIWA *1*2
Akio SHIBATA *2, Hideto YAMADA *!, Kazumoto IIJIMA *1*2

Background : The etiology of newborns with small-for-gestational age (SGA), who are a primary cause of perinatal
morbidity and mortality, is still unclear. Vascular endothelial growth factor (VEGF), a major mediator of vascular
permeability and angiogenesis, plays an essential role in fetal angiogenesis and placentogenesis. Genetic polymorphisms
in the VEGF gene may contribute to the development of newborns with SGA.

Methods : 41 Japanese newborns with SGA and 44 newborns with appropriate-for-gestational age (AGA), who were
born from primiparous mothers and admitted to Kobe University Hospital, were included in this study. Newborns with
congenital anomalies or congenital chromosomal anomalies were excluded. SGA was defined as birth weight (BW)
below -1.5 standard deviation values compared with mean BW of age-matched Japanese newborns. From enrolled
newborns, genomic DNA was extracted from umbilical cord, cord blood, or buccal mucosa. Six VEGF genotypes
(—1498T>C, —1154G>A, —634C>G, —7C>T, 936C>T, and 1612G>A) were determined by direct DNA sequencing.
Clinical perinatal factors, or VEGF allele and genotype frequencies were first evaluated between the groups of newborns
with SGA and AGA by an univariate analysis, followed by a multivariate logistic regression analysis. P-values of 0.05 or
less were considered to be statistically significant.

Results : Pregnancy induced hypertension (PIH), and VEGF allele frequencies of T in —1498T>C and C in —634C>G in
newborns with SGA were significantly higher than those in newborns with AGA. VEGF genotype frequencies of CC in
—1498T>C and CC in -634C>G in newborns with SGA had significantly difference in comparison with those in newborns
with AGA. In the multivariate logistic regression analysis, PIH and CC in VEGF-634G>C revealed as significant factors
associated with newborns with SGA.

Conclusion : We found that Japanese newborns with VEGF-634G>C polymorphisms may be at risk for developing SGA.

110 (236)
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