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The Involvement of the Antithrombotic Function in the Chorionic
Villi with the Onset of Intrauterine Growth Retardation

Akiko NAKATANI, Masao NAKABAYASHI* and Yoshihiko TAKEDA
Department of Obstetrics and Gynecology (Director: Prof. Yoshihiko TAKEDA),
*Maternal and Perinatal Center, Tokyo Women’s Medical College

It is suggested that a hemoconcentration and hypercoagulation are strongly related to the
onset of intrauterine growth retardation (IUGR) through the deterioration of the placental
circulation. The chorionic villi in the placenta will maintain the microcirculation and fetomater-
nal transportation in the placenta by its strong anticoagulant activity, which is affected with
maternal blood hypercoagulation.

In this study, two kinds of anticoagulant (maltose-heparin (M-H) or antithrombin ITI (ATIII))
were given to pregnant women with IUGR. The patients were divided into two groups according
to their maternal hematocrit (Hct) levels, a normal Hct (N-H) group (32.4 £ 1.3%, mean = SE)
and a high Het (H-H) group (40.0 £ 0.5%). The M-H therapy was effective in the N-H group (the
increment of estimated fetal body weight measured by ultrasound was 26.6 + 3.7 g/day), but it
was not effective in the H-H group (11.1 £ 2.1 g/day), while the ATIII therapy was effective in
the H-H group (20.6 = 4.0 g/day).

To clarify the effects of ATIII on the placental circulation, the culture system of chorionic
villi was applied. By the addition of ATIII to the culture medium, the production and release of
prostacyclin by villous cells and the contents of cellular thrombomodulin, which acts as an
inhibitor of thrombin, which acts as an inhibitor of thrombin, were significantly increased.

It is suggested that ATIII therapy will improve placental circulation through the increase of
anticoagulant activity in the chorionic villi, all of which result in the improvement of IUGR.
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23, BRRFEE MO —1.55D LU Fofl % IUGR
EL7, #HERAEKERR ERXEBEHEORX (1.07X
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W, BA) CHEL, #Eal, &0 U7k, 40%/5—
a2 —)v (Pharmacia, Uppsala, Sweden) 12 &=
LG#ELL, MEMEESLSEERINL, 2
% fetal calf serum ¥ medium 199 (GIBCO
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2) BEMIELED Yo EUES, ATIIES
WonT
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GmbH, Mannheim, Germany) 11U/ml 2L,
EERORE b o S 2 REIRRNCHE L,
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HA)0.25unit/ml 202 726, ~/3S) F+—%
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7eEE s, ~oX)F S —XTHIME L 2% ATHI
EHRIILTZEE W BT % PGLEAI D W THRES
L.
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%, Mgz b 74 b X THYALL, EIA % (=
#Z5 AMbF) CHIE L7z,

3. HRETFRIIRET

BRIRFE, F~HME Ht i, I/IMREDFER, 1R
WEEE, SeEnER, B4 EI mean+SE TF
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32.4%10.6%, M-H¥E &% & T1336.2+1.2%,
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M-H IEH Ht# M-H & Ht ¥ ATIII %
(n=8) (n=8) (n=7)

S 29.4+1.2 30.0+1.7 28.3%+1.6 ns.
EEIR PR S HHEIER 1 4 4 p<0.01***
RS GE) 32.1+0.6 30.4+0.9 31.5+0.9 n.s.
43 MBS ) 37.5+1.2* 34.5+1.0 33.7+1.4* p<0.05*
HERE (g) 2,047+233* 1,372+238* 1,466+224 p<0.05*
Hi4: B A E —1.55D LUT Bl 4 7 4 p<0.01***
R He 86 (%) 32.4+1.3%, 40.0+0.5%* 37.5+1.2* p<0.001%,
BESRHE HeE(%) 32.4+1.3%, 38.6+1.1% 36.1+1.1% p<0.001%,
YRR R RHAR IS (X 104/ 11) 23.3+2.2 28.2+2.2 22.7+1.4 n.s.

mean+SE, n.s. : not significant, M-H : maltose-heparin, ATIII : antithrombin III, Ht: ~~ + 7
Doy b, 28RS, Fisher's PLDS RIS & %, ***: 4 2FFREIC L 5.
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o 14, M-H & Ht # 8 4 4 1], ATIII &% 7 4
i 46H Y, Ht fESETH 25T, BEFRT
HIEVSKIEEE HO T, M-H IEFE Ht Bricth
LBEE (p<0.01) KBETH-T.
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FETEZRD R o7z, £1BEREBRTOED
EHopoi,

4) BHE ATII EEEIZDOWT

ATII #z DT, HERTEO AT EEE %
BRET L7z, M2 wmRd & &< AT EE#Z O
ATII EHIZRERNC L TEEICHEL 72,

5) WEEFBERESIC DWW T

BEIRT IR, R 1R L < 3B
THEERRED Lo T,

6) BIRFEEIZO>WT
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1201
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0 T T
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2 ATII #aERit O ATII EHEE

®2 REHIRAETEE

BPDf# APTDXTTDfE #EREE
g

(cm) (cm?) (
M-HIEH HtE 7.5+0.2- 45.8+2.8 1,311.6+ 99.7
M-H & Ht ## 7.2+£0.4 40.6+4.5 1,073.5+£167.4
ATIII ## 7.5+0.2 45.4%14.0 1,280.0+123.3

mean+SE, BPD: biparietal diameter, APTD: antero-
postero trunk diameter, TTD: transverse trunk diame-
ter.

B, M-H 5 Ht 8, AT BEORBEOBEIHRE
WX pHERAER, SEMTERLr o (R
2). FaR—yariconThb L, BRKEEE
73 BPD {4 —1.5SD L FTd 241k, M-H IE
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&3 HEPRMBO 1 HL VRREREE

BPD f& APTDXTTD f& HE R E
(mm/day) (cm?/day) (g/day)
M-H IE# Ht # 0.4040.08 0.86+0.14 26.6+3.7
129% ]* 134% ] *x 113% ]*
M-H & Ht B 0.134£0.04 0.23+0.07 * 11.1+2.1
42% 36% 47%
ATIII B 0.36%0.10 0.49+0.11 20.614.0
116% 7% 87%

mean=+SE, BPD : biparietal diameter, APTD : anteropostero trunk diameter, TTD:

transverse trunk diameter.

% * HIR26~36EDME RAEEREMM L VEE L FEFR10% & LTRDb LT,

* 1p<0.05, **:p<0.0L,

#l, ATUIFEZ 7HIGE26THY, BEZIZ R
pol, BBRE T APTDXTTD Bz &
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HEERERE L > TEHl L 72 R O ls R
HKEZ 1HDLDWCHBEL, K31 T, HiRS
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mm/day, APTD X TTD {#i30.64cm?/day, V21
HE1X23.6g/day DU EZRT., INEEEEE L
T, WEPEFTORREEIC DOV T I OFYEME
DU%TEL, £3WxRLE, M-HIER Ht BT
IBFE IEDS, B & b IR R FEBT 2R LI,
M-H & Ht B TIRED, EE bREEITIRTDH
D, ZO2HMOREREIIHEI, EHL IEEE
(p<0.05) %Dz, ATII FFeEETIX, HEED
ERED EO REFFE R L, EEITHETH
WZEBRO ok b D0, FEIZ HM & Ht
HLobvaErrLL.

7) SGEEBEEIC DWW T

Fliemrnd e M-HEHt#, ATIIEIZ
M-H IEE Ht Bt LT, AE (p<0.05) 12 F
BEETHBIC S > T2,

8) HAEKEILDWT

1 wHEKELRT., M-H & Ht BTl M-
HIEHE Ht Ficlh U TEE (p<0.05) i Hi4EE
& » o7, HEREN-1.5SDLUTTH %6

X, M-H IEH Ht BT 8 idr 4 1, M-H & Ht
BECIZ8Ih 74, ATIHIEETIX THITH 4 BITH
b, M-H s Ht#Tifh 2 Bl L T, R (p<
0.01) WEXTH-7.
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1) HEMEO b EVESICOVT

BER M PRI e v BV RIS A L b
v E MR 5 011398%, 159342121345% 12 T
DLz, ATHL # v By b b iRl
B 5ABO Mo EVERIE8I%E burEY
HMHARMOBE L TEE (p<0.01) s
L, borErmERdoRENED o, %
Jer~X) FF—BIC X BEMMEZTH o
PEWMUZBECE, 5070 o e v Ekik
91% &7z, ATHI 22 155G WL THEE
(p<0.05) WEETHD, EHEEPFZED %L
otz (K3).

2) WMEMIED PGLEL X3 % ATII O
H

EE R OB & I MG R I 2 T ATI %
EEEIU/ml THNL, 3, 6, W% EE
th6keto-PGFla % ATIII fEWRMOBE & ik L
7o, EMVEEMOCI T Zarybo—LET3)
D6keto-PGFla IZFFRRICEEML, ATII O
mc kv, 66FE% (36.3+3.9pg/ml) T3> b
T —)b (25.5+2.3pg/ml) it L TEE (p<0.05)
Wit ER L (B44)., ATIIL %#0.5~2unit/ml
DEIEEE THRIMT 3 &, 6keto-PGFla X HE
wEECHEmML, £2EKIEE Olunit/ml ¢
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. . . min
incubation time

3 borvEriEHad s AT O
O:ravio—), EFElELFERe ey ey 2R
mL, REC EER Mo ECEEEEE, @0 b
nrEYEE I AT 20, O 5EEMEE A~
VFF—XICLDEMLEBLZ o 2 vk ATIIL
ZUSH0.

SOW
(pg/ml)

40+

304

bketo-PGF1 «

20 d

10+

O¢' T T
o 3 6 g hr

incubation time

4 IREMRC B 5 PGLESE
O:ayviru—n,@®:: ATII %il, n=4, mean+SE,

122.2+420.6pg/ml &, a> ho—n (85.2+7.3
pg/ml) WHLUEE (p<0.05) IZ/ENZD 51
7z (®5).

ATII & & Hiz~8Y Y R2EINL 54 135
# B D6keto-PGFla OEMIZERD 7 <
70 (78.3+6.2pg/ml), ATII BRI L -84
(95.7+2.0pg/ml) L DEE (p<0.05) WEE%
RL, 2> bua—l (78.3+6.0pg/ml) &IZIZ[HE
BEzolz, Fiz, BEEME T UHBEOR
R RBER TH 5 ~3) FF — ¥ THILHE L 72
BATII ZWind 2 &, 3% b Dbketo-
PGFla O¥IMZRD sz %otz (H6).

3) MEME D hCG EL 12xf 3 2 AT O fE

160 *
(pg/mi)

140 I

120

100

80

oketo-PGF1 «

60
40

207

0

arkra—Jj 0.5 1 2
(unit/ml)
ATII

5 REMEO PGLE£ YT 5 ATII OFE
n=14, mean*=SE, *% [ p<0.05,

i

ATIII 20.5~2unit/ml O {HIEE TEHML 72
B, BEFEDO G IEZNTNEEER L,
ATIIIWC &£ Y hCCELEBZEER2Z T hhrol:
(®4).

4) HAFEN TM 812D W»W T

R FEMAA s gz ATI 20.5~2unit/ml @
FABETWINT % &, Mg TM &3 1unit/ml
T73.6+£8.1IU/mlwc L, 2 >~ h» a—)v
(38.6£4.3IU/ml) WL TEE (p<0.01) 1
o7z (R4)., 72, 55&E LFH D6keto-PGF1
a AR TM EOBMRIL, MHBEHREK0.12TEE
(p<0.01) WIEDHHBE%ERL (7).

z £

IUGR flicxf L€ M-H &k & ATI #REE
ZfTo 7. M-H R B BIRAEE AR EE T
bV, PORMKDA RV YEEOD KLV
F=REANY EHWREFRETH D, <L
b — R O RGBT R R AR L T50% & R
FFTH 2970, ~oX) ViR EEEL <,
ATII O b v > © AEHEZETICEEL TH
BEEEFHET 50T, BBBEROWNEE B
Hwoens,

M-H gz £ 0 lRIBHE X, B4 Ht EDIEE
BTREEI NS, fHE Ht EXNSEOHEIX
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(pg/mi)
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a ATII &~ > R [ERF I IR ES 2 B IR
fnL, 6keto-PGFla % #IE. n=6, mean*SE, * :
p<<0.05,
biigEME L~ F F—¥ THILHE L 2
ATII % & fn L, 6keto-PGFla % #l &, n=3,
mean=SE, * I p<0.05,
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fREix AN holz, UMEOHEHBEL T, Z
o 2FIXIUGR OIREICE WA H 5 2 & 3
Hans,

EIRPHHO IUGR ORI, BRIRHE, #a
R L COREORANZER]CL 2 b0, #
HRLEBRGHS, SHEEESORMEDBERER
BERBICL D b0 BT oM, BHEAEHHE
S FRBRIEBRASIC L 20 00% L 2D B,
B\ EE R ERE 13, RIS ITUGR 2 56AE 4
L2 EBHIONTEDY, ZORKERFTIRMED
L ELCBS T2 twbhTwa, EEFRES
BIEORBIIAHEIMEEOER B DELRTH
203, MAEEEPEDTTHEC & 0 MIRIEHESE Z D,
MRS E S E& URMMAERTLIE KT 5, 72
BERERBIEL, 2O~—H—Th 5T
ATIL FEHEOWA, by « ATHIEE&ED
b, a,Ple 77 A 3 VAW, FDPD 54 = —
DB A SN, EHEDIC £ bWwz 2 REE R
%, BERCHANTREEROITEITZFHTH 572
», FERBEB X OEFICHNIENEL S 2 &
TRMBEREALIZETT 2. £ LT T ShREBEER
EEE4 Uhi, BEEOMERESEE S 1,
[UGR D#FET 5.

F L EEERTPHEENSRIEL T Th, &
RO MR IR K BT CERCHELRITT L
Ezohd, §2bbBBEHEROMKEHN
100~500ml/min & AN TR IEOLTH 572
, MEEFEDH 2 L IMEREES LR L, EERE
ENR IS, EFLMAEEO BRI LD, Mk
BETIEER L 22 TH S 5., TIRTEIXEEY
MEFERBEZ 2R THY, BRIEFKFTOR DA
EREITL H 2. BRIEFEE O L0 o BB MR
RE2 5L, MEAFFIZIEORENNE 2T &
Wi, SEE b W2 3, BESWOME TIZ,

x4 EMECKT 2 ATHI 02

oy ha—)v

ATII (unit/ml)

1.0 2.0

hCG (mIU/mD)

1,029+162 941+266
#MBEN TM(IU/ml)  38.614.3* 40.8+11.2

1,027+£188 878206 n.s.
73.6x8.1" 12.5%0.2 *p<0.01

mean * SE, n.s.=not significant.
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1007
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80 ©
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7 PGLz TM & DEIFERR
y=0.101x+1.013, r=0.718, p<0.0L.

FEIR28~32;E DRHA Ht fEA36 % LA T, Ht &
28.0~31.9% D% & W BRI AERE IMEET
HbHEWS, FEHPY, HIR28~36:H TRHA
Ht {E2336 . 4% LA T H % EfE IR EE T,
36. 4% AT DN TIRHBAEARETH -2 L L
Twa, ZO&5, ERPEICIEFHTOE 2
50 S DO ER D IUGR OFFEICEE L T
WBEDTHA D,

AFRIC BT, M-H IEE Ht B Ci3, M-H &
FBCEXVRERBIEEI N, DF 0, Ht{ED
EEBCONE, RERITCOFREEILZEL
iz nizd, EREOUE LAY VORI
v, RERFEREIITTEL, BERPBED Shiz
EFEZ o5,

AN COERE LT/ IS HELT, b
oy 2lfl U CHRBERENE T e, O
F, RERFLOBENEZLNL LI >T
&7z, RRET EEELERLD ZRERTEL
T, FIHHERED> S EE I NS, insulin like
growth factor I (IGF-1) 2’15 T3, HiE
drix, BR# ) 5 5 W & 15 human  placental
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