<RNE,

T Kobe University Repository : Kernel

S
“opg O

PDF issue: 2025-07-05

HA ASmall-for-gestational age!RICHIFT5 L =
VT UIFT U URELCTFERHOES DR

R, —BS i mﬂ —B ; R’RIR, EMF ; A, B ; RE, &tx ; &
M, Mz ; S, BB ; WA, BA ; &S, —H

(Citation)
HARKRABHEIRFZLMEE, 26(1) :153-159

(Issue Date)
2014-02

(Resource Type)
journal article

(Version)
Version of Record

(URL)
https://hdl. handle. net/20.500. 14094/90002548

KOBE
\f].\]'l'l'.lihl Y

%)



HAKRMRHAERE2ME 8265 15 153~ 159 H (2014 4F)

O/ Z0

AT H PR 25, 06. 06
SEELH PR 25, 110 21

H A A Small-for-gestational age JBIZB1T %
L=V - T rOFT vy Y RBIETFETIOM G OGS

URERFE AR HERT 2 5 —, *TMERERERE  BEMER NESREEE NERES

R —B%* 12« FREE—PA* %2 - RCGERNIF*2- HH B*?- REAHE*?2
B2 *2 - SemER 2 - (INHEHFBAS - B —F*1*2

Key Words : allele, genotype, angiotensinogen polymorphism, small-for-gestational age, renin-angiotensin system

L3 =
HH 4, smallfor-gestational age (SGA) A OBEEIIREBIIE) A7 BBV EFHL 2L Ro TV,
L=y -7y I3 7% (RAS) kiR, HEBEAMCEREREHZRALTB), RASEIEZTFERLES)
MREBFIE) A7 L OMEDRIL SO T WS, L L, RASEIZTEIOD SGA ~OME IOV TIEH STk
2\,
MR - Fik MR BRI ERE T2 v ¥ —IC AR L 728 ERD S b, WMAEKRENFERBROEEORE
ED-15SD % Flul5 7208 92 Bl % SGA B, 1EMGEKGE ) OFE % #F72 8 101 fl% AGA #E& L7z, ARERR,
et AR IR L7zo 2REMICB VT, RAS BIATFZ M2 B EME RE T & I HEBHET L 72,
BR 2HMOFENTRETI, FEOH, ERSEEEROEEG, FHMAEE SGA HTAHEICRE» -7z, RAS
BIETEZREIO7 ) IVHEX, ACE rs4340 (I/D), AGT rs699 (C>T), AGTRI rs5186 (A>C) T2HMICEE
ERBDLDo Tz BIZTRBEREX, AGT rs699 O TT BAISCGA B THEIZE o7z ZERBTOME, AGT
rs699 @ TT B SGA DEBELERETTH - 720
¥&8R © AGT rs699 @ TT #i% SGA OFRIEIZH G- L TV B REMED H %0

D ET DML AETEEER 2 ¥ B IRE BTRIE Y Y
DYAZ PR EPHL PRI R o TET, ZOKEE
ELT, BRAEMOSELZ TFENRRICN L TRERD
6 VR 2R ASEIS L, Z D@L epigenetic 2B % 4
LTHEIDbs THARAEND L) [BETR S

e

JIREE B ORI S b b d, bHSETIZKH
AARERBERSENLTWE Y, £OFERELT, T

HHNBREREA4L (intrauterine growth restriction :

il

IUGR) &, ZO#ER4E U % small-for-gestational age
(SGA) RoOBMAKELBEEL HoTn5 2, F/-,
SGA 2% appropriate-for-gestational age (AGA) B
EHBTHE, HARIECE / BmE, HBEEHRAER
BREVOALLT, ARy 7y Fu—a%i3L

AURIFERSE © T 650-0017  SLHE BANE T e XARHT 7-5-2
MR RSP R R R bR R v 5 —
ANREE RBE— B

FIVT) REHARE SN, K RBMEho0H 5 0,
—F, EEREBBEDYAZHTFLELTL=Y -
TrIFT I rR (RAS) BIZTFEREIOMEDAL
MHENTED 79, F7:, BED RAS BIZTFEEID
SGA DFAENZ5R < B5-9 % JaAiR = I HE S B & B
LV F,ENH B 0 W,

LVoy 7 IF Ty s TV RAT R VRIZM
FE, WiE, EREAH, MHlEERZ EICRE (ES
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THIEDPHMONTEY 2, HidL7z& )12 DB
()58 T2 R & MR, M AE 5 OFiE & B2
BLTIE, ZL0WELSZOLEEMRHINO0DH
50, hTh, TrIF Ty vy IS (angiotensin
I converting enzyme : ACE) #zTD4 » o 16
\ZFEAET % 287bp DFi A (insertion:I) - &2k (deletion:
D) 48ICH 5 ACE rs4340 I/D)W, 7o IF T ¥
/ —7%" > (angiotensinogen : AGT) #EfzToHxTr Vv~
2 » M235T (Met — Thr) ZHTH 2 AGT rs699 (C
ST)W, 7Y+ 57 0301 823k (angiotensin
I type | receptor : AGTR1) #fxT-® 3 FEFFRHIRD
A1166C £ T 5 AGTRI rs5186 (A>C) ™ IZBH L
, REBAR B FAE & DB AR RIS N TV %o
L L7ad s, AT TSGA BIZBWTRAS #1s
T4 % AT DRI IREE B FIE ) A 7 &M L 7z #us
7. Sk 4 ix, SGA JRIZB B AEE R
BIE) A7 O L, IRBORSISEITERN T 5[
%7n75?y¢J®A&6ffﬁA%ﬁtﬂ@Wﬁ
JEIERE Il LTS B R R ET D LD
% C, SGA Iz B W TEBIIRE R ) A 7 LRl L
LT D RAS AR T R DN 217 - 726
AFFED HAIE HAAND SGA BI2B VT RAS Elx
TEZRIPEG LT b 22H oL, $-ThhvE
PIRIEBIIEY) R 7 S —HT 0 EMRTH L
THbo

MR - Fik

2002 4E A0 & 2011 4F F T o RIS HE K 2 PR A R b
IEIRbEE R T2 v ¥ — AR L7 b AR L 72
HARANOHART, REFOFMILZMELZHEON
tMSM%ﬁ%tLtOTHLﬁ@&%iﬂ@?%H
I DEMIL, iR oG MR 2 2 125
IE U720 IEREZRAENE O P E SN 8 7 R % 4TI &
D oOWANR, FERR, MOARERA Lz, K
FEi T UM MERESDOREDD L1772,

HEREADTH AN BT GO D 5E 10
XY —15SD % Flul- 722 92 Bl% SGA &, FENG A
WY OREFEZTZW101 #1% AGABEE L7z 12
HoOWHICHIE, FAERMOREREY 27 0H
WIEE T 2 BT, SGA % AKE - 15 SD AKiili
EEFZLZD Y, HAKE, HAMKEO SDHE, ik
B, TS —RaT 15E 50ME R, ZhE 1D

154 (154)

R, AR (KR 24 BRERTDL M L TH 5
O YRIGIY) I B i I A A A ﬁﬁiﬂﬂ*ﬁ}ﬁﬁmﬂﬁﬁ
W > 140mmHg F 72 13 JEHRIIME >90mmHg),
A, RERENRE, FEAKBRE, ASAEG #%*@ﬁﬂOD%HE
T — oW BT O TR ITHEIIIE L 72,
2EMICB VT, FAEMERNT L RASBRIZTZR(T
YoV BT OUE % G L7z

AT RIBETE, 2 Bk A o 21 Mann-
Whitney U-test &, 2 BEDOAFRER O LRI 1L Fisher

BEHEMEGREE W TiTYy, 2EEMTIE JMP

802 (SAS Institute Japan, Tokyo) ZMwTuaJ A
T A v 7 YRGS CTHAT L 720 p <005 & 4 Bz
HoElL7

RAS &fnF %R

REEY IR BB LA & L CREICHEDOH B ACE
rs4340 (I/D), AGT rs699 (C>T), AGTRI rs5186 (A
>C) ZFFTRRE LB~ 19,

st G o BESE, BE M, BURSIE A $RHCL, DNeasy
Tissue Kit (Qiagen) F721% QIAamp DNA Mini Kit
(Qiagen) ZHWT, HAICGEIZHE - T DNA it 2 17
vy, Polymerase Chain Reaction (PCR) @k e L7,
# RO LI EHAL % &t DNA Wi %, Gene Amp®
PCR Reagent Kit (Takara Bio) % 721 Hot Star Taq
Plus Master Mix Kit (Qiagen) %M\ T, #AFC#IC
ﬁdtmmﬁ’xbﬁmbt07547~iﬁb%ﬁ
wd LITERET L7292, ACE 14340 (I/D) ZBIL T
W, 7O AT VERKEC XD PCR EW O R
EHERLEMRTERERELZ, €09 B, ACE-DD
EHEINZLDIZDOWTIZACEID DI AZ A E Y
FOWREESRME N TWB 729 ) insertion allele
WRNTI A< —%HWTPCR A fTWHIIES LW
LR L7z AGT rs699 (C>T) IZM LTI, ABI
PRISM ® 310 Genetic Analyzer (Applied Biosystems)
EHWEEY -7 2 ABITE D, AGTRI rs5186
(A>C) 2B L Tid, Ddel % Fv 7z HIBREE KT R &
%7 (Restriction Fragment Length Polymorphism :
RFLP) WY — 7 2 AL W BIEFERO
W ZIT o 720
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K1 SGAFHE AGAHDAEHETREFOLER

SGA, n=92 AGA, n=101 p 1
HAERE () 1,174 (430 ~ 2,504) 1,670 (574 ~ 4,028) <0.01
TE i £ 32 (24~ 39) 31 (23~41) 0.87
TTHA—AAT 15 8 (1~10) 8 (0~10) 0.51
TTH—RIAT 554 9 (3~10) 9 (0~10) 031
PR (B (%) 58/92 (63.0) 50/101 (49.5) 0.06
%t (%) 22/92 (239) 23/101 (22.8) 0.85
FEE (%) 83/92 (90.2) 74/101 (73.3) <0.01
a0 E (%) 26/92 (28.3) 34/101 (33.7) 0.42
B K (%) 11792 (12.0) 22/101 (21.8) 0.07
HRE M ERERE (%) 28/92 (30.4) 3/101 (3.0 < 0.01
BFF# 34 (18 ~ 47) 32 (19 ~47) <0.01
HIRE 45/92 (489) 46/101 (455) 0.64
REARE2E (%) 11/90 (12.2) 15/98 (15.3) 0.54
AIERHE (%) 23/91 (25.3) 21/101 (20.8) 0.46

K2 SGAFE AGAID RAS BIEFHET7 U IEEDHE

7w SGA, n=184 AGA, n=202 p fiil
I 124 (67.4%) 134 (66.3%)

ACE rs4340 (1/D) 0.83
D 60 (32.6%) 68 (33.7%)
C 149 (81.0%) 163 (80.7%)

AGT rs699 (C>T) 094
T 5 (19.0%) 39 (19.3%)
. A 169 (91.8%) 188 (93.1%)

AGTRI rs5186 (A>C) 0.65
G 5 (82%) 14 (6.9%)

#& ES

JENT RSB & 72 > 72 DNA O H¥EIZE %, 14 163 51,

I 1 5, BURSIE 20 B Cd o 7oo FAREIITY IR 12
BMLT, WA 77H—2a7 14 /54, M5,
Z 06, YARGE, RiRK, REEERE, FRRBLE, A
BHIC2HBCARBEZ RO LD o7, SGARETIX
AGATEE IR L <, MAERELDH BIZAK L, 7 £ YIF,
IR ML RE R OB A, MRS A B ICE o 72
(1)

RAS BT 7)) VIO I T, ACE rs4340 (I/D)
DD T YIVHE (SGA B : 326% vs. AGA ¥ 33.7%,
p=0.83), AGT rs699 (C>T) » T 7V VHHE (190

% vs. 193%, p=094), AGTRI rs5186 (A>C) @ C
T VHEEE (82% vs. 6.9%, p=065) (ZHEAEL R
Dol (FR2).

WIZ, RAS B TR E O Il T, AGT rs699 (C
>T) ® TT HASSCA B THEIZE»>72 (43% vs.

0%.p=003)o ACE rs4340 (I/D), AGTRI rs5186 (A
>C) OBETRBEIC2HMTAEELRD R,
- (%(3)

Feus T, RN C 2 BEMIC A B R RO 7o
WERETCToh o MAKE, WEWR, EkmMmEE
e, BHRMERIC, AGT 15699 O TT BlA Nz Ty
AT Ay ZIGEAN T o 728 T A, Tl i 5 6
# (p<0.0001), HEfKE (p<0001), BHAE#H (p<
001), AGT rs699 ® TT I (p<0.01) %%SGA DFE
GfabRNTFCTh o7 (Fb)o

L5 WA ORGR, IR LS B A SGA D
BICH B RERR T Th o 72720, MRS I IE R
DEAERZ 5 WA L7218 3Ll 2 bR 7287 7 v — 7 (SGA
TE 64 & AGATE 1 98 H1) 2B VT AGT rs699
TT BOBIRT AL HEBRE L7z, #iR, AGT rs699
D TT RO =TT L SGA B CTAHBICE o 712
(SGA B :3/64 (47%) vs. AGA # :0/98 (0%), p=
0.03)o

(155) 155
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®3 SGAZE AGA EH (D RAS B FREEOLE

R SGA, n=92 AGA, n=101 pfH

11 38 (41.3%) 41 (40.6%) 0.92

ACE rs4340 (I/D) 1D 48 (52.2%) 52 (515%) 0.92
DD 6 (65%) 8 (79%) 0.71

cC 61 (66.3%) 62 (61.4%) 048

AGT rs699 (C>T) CT 27 (29.3%) 39 (386%) 0.18
TT 4 (4.3%) 0 (0%) 0.03

AA 79 (859%) 87 (86.1%) 0.96

AGTRI rs5186 (A>C) AC 11 (120%) 14 (139%) 0.69
cC 2 (22%) 0 (%) 0.14

F4 SGA DERETFICET 3 SEEBMEN

Likelihood ratio Chi-square p fif
T AR 725 ML e f T 165 <0.0001
HZE fR i 12.1 <0.001
BEARAE i 14 <001
AGT rs699 TT 7.0 <001
it E Y5 0.28 059
= . THEEIMEHMAEKRETH - 72 (3288g vs. 3435g, P<

TUGR 8 X UFSGA L B#J A EIETEAIL LTI,
FRMUMARTEREN, 4 MAh 4 v, ERNEENE
B, AU - BREAET, WOWARNVE Y 2 EDHRE S
nNTw3 ¥, BRANCBWTIE, CYPI7 @IET4M ),
catechol-O-methyltransterase (COMT) &{5¥ %K
R EWRBERBEAZICHGT L EOWMEDNDH L. LU
DIFT, A IZMENEEEN FRIZTFEHO—D
TdH A VEGF-634C>G (rs2010963) & CC HIATH A&
ANZBWT SGA BIEDERHEFTHL Z L2 MEL
7‘: 26)0

RAS #15TZ % & TUGR B X U SGA HFEDBIEIZ
2WTIE, JRED ACE rs4340 @ DD #7%S TUGR ZHE
DFEFRH T THh 5 & DIHEED S DG 2, fald - B
® AGT rs699 @ CC #IA3 TUGR HIEDfEMINT-TH 5
EDOXKELLDOW|E®, BED ACE rs4340 @ ID #I
IUGR BIEWCE G T2 ED MV an s o2 »°
Hbo Tz, EMERIZBWTAGT rs699 (C>T),
ACE 154340 (I/D) O#fn T2 HAKEORES
MET L7z A o oHmEcix, KBRO ACE rsd4340
(I/D) (ZHAEREISEEE RIZS B o72b0D, AGT
rs699 @ CC BURFFEE CT B F 7243 TT BIPRFF & L

156 (156)

0.05) 39,

FxDRRZZBY, HENTHED RAS BI5T
%W X SGA FHEDBHEIZ DOV THET L 728132,
Nakamura 5%, £% - JR)ED ACE rs4340 (I/D) &
{ETF% R & HAERMARE - SGA 289E & OBEIZ DWW TR
L, FHADS ACE rs4340 DD 7213 ID M E A S 585
&, T BA AT 556 L L THREIC SGA FAEHRN
BEWZ L ERRLE W, e DRI B0 AGT rs699
O TT BB HAANIBIF % SGA FAE DM L 7= fa b
HWFTholzo BIEREKREDLOHEE S H—FHL
HTWERRE LT, AGT rs699 #BIZ £ RAMAET ¥
FT V)= UBEIRETEBIANET VT A
TRELZSTWAIEHIREINTEY, ANFEEIZLS
WENHEZEINS %2, WD ACE rs4340 (I/D) #1x
T2 RN SGA BIEIIIB G L e h o 7228, S HIUdHD
8 Nakamura 5 DFERE —B L Tz 3,

AGT rs699 (C>T) 8L, 7> V*A7v v/ —
FUBETORBICER 237 TuE—4 —HB0%
L @ L, BETRIEOMEIRBINTE
D, F72AGT 1699 @ C 7V VERFEE R b7 » ¥
ATV =T VRENEVWEOHREDLHD P W, &
512, HRAZBWTAGT rs699 @ C 7V VALIR S
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MUESERREDRAEICB G35 2 L RIS Tw 5 10,
U EDORENGIL, FTx OBETTHL2IZ R 572 AGT
rs699 @ TT BIfRFE & SGA BIEDBHEIX, 7 V4T
YV = VRO bR R MR AR 2 A L7
fe Y E R E LB ORFE Th 5 T REE LR SNz,
AGT rs699 (C>T) %1 & & A\ We B ik (R 56
EOBEIZE L TIX, HRAIBWTAGT rs699
CC RIS B IRAE R %) o AR REYE & T A %0 DA 37
fEBREFTH B EDOMREV LR INTEY, AGT rs699
D TT BH R AWE BRI BFAE B 5-9 5 & Oy
RO LN h ol UbEhs, RBEHIEWTIE SGA
FEAE LB IR B FEAELZ Fol L TR G-§ % i =3k
ERETHI LI TE L7

AT OMEE L LT, BAOBIETZ RN %
fTo T RnI ERD, BHRDOBEMHENA TUGR/SGA
RIS Z BB ERNTE TRV, /2, ARG
BV CRHAEIRD IR IR E B 2 AT T hRENE D
Hbo LoLens, DRidbffMLizLH1c®, SGA
A7 &R BBIETEINIRHMRERIETIEE A E—3
LnZ bR, ARFHZBWTE®D AGT rs699 & TT
TRV e g ML S B % B T b SGA D fe BN T
HolzZ b, AGT rs699 O TT Bk REfk & iy L
TSGA LELTW5 &HERF 5. —77, SGA H4
K2 % AGT rs699 @ TT HBHE KM ETDH 5
7280, SGA RO FELFERTIEZRWI L2URIE S,
VLRI 4 34t L7z VEGF-634C>G @ CC #l & DA E
BEPEDH A G HROBETRETH 5 2,

o E

AGT rs699 @ TT BLIZHANIZ BT 5 SGA FIAEIZ
B5 LT B TREMEAVRIR S 7z

LB, RmXOWEO—HILE 48 M H AW - Hrk R4
RFMES (2012 4, B HFEIR), Asian Society for Paediatric
Research 2013 (Kuching, Sarawak, Malaysia) iZBWTHHEL
Too AHEZENL, SCERMFAE [HLERIY 2 KA REE QO HEE 7 o
77 0] (BRE—), CHRZEREMARMY S &F%EB
(HE b — i, ARBE—B1), kBRGNS (FER—K) o
B &y frbhiz,

TRCOFEFIZARRBIEH LR FE L OED 5 FIRARI S
BERFHIED D FH A
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Association Between Renin-Angiotensin Systems Gene Polymorphisms and Small-for-Gestational Age
in a Japanese Population

* 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 *?
Tsubasa KODA *?, Kiyomi MATSUO *?, Tomoyuki YOKOTA *?
Akio SHIBATA *2, Hideto YAMADA *!, Kazumoto I[JIMA *!*?

Background : Small-for-gestational age (SGA) is a primary cause of perinatal morbidity and mortality, and increases the
risk of adult onset cardiovascular disease. The renin-angiotensin system (RAS) plays a major role in maintaining
vascular tone, optimal salt and water homeostasis in humans, and its genetic polymorphisms are well-established risk
factors for cardiovascular disease in adult populations. Therefore, genetic polymorphisms in the RAS genes may
contribute to the development of SGA.

Objective : To correlate RAS genetic polymorphisms with the risk of SGA.

Methods : Ninety-two newborns with SGA (<—15SD) and 101 newborns with appropriate-for-gestational age (AGA),
who were admitted to Kobe University Hospital, were included. Newborns with congenital or chromosomal anomalies
were excluded. ACE rs4340 (I/D), AGT rs699 (C>T), AGTRI rs5186 (A>C) were determined by restriction
fragment length polymorphism or direct DNA sequencing. Allele and genotype frequencies in newborns with SGA were
compared with those in newborns with AGA.

Results : There was no significant difference in the allele frequencies for ACE rs4340, AGT rs699, AGTRI rs5186
between SGA and AGA. Genotype frequencies of TT in AGT rs699 in newborns with SGA was significantly higher than
those in newborns with AGA (SGA : 4.3% vs. AGA : 0%, p=0.03). Multivariate logistic regression showed that the TT
genotype in AGT rs699 was an independent risk factor of SGA.

Conclusion : Carriers of the AGT rs699 TT genotype are at risk for developing SGA.
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