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Effect of Low Dose Aspirin on Prevention of Recurrence of Preeclampsia

Kazuto ANDO, Masao NAKABAYASHI and Yoshihiko TAKEDA
Department of Obstetrics and Gynecology (Director: Prof. Yoshihiko TAKEDA)
Tokyo Women’s Medical College

Although preeclampsia is one of the major causes of maternal and perinatal death and an
important issue in the obstetric field, its etiology is still unknown. The present study was
undertaken to investigate the preventive effects of low-dose aspirin (LDA) started in early
pregnancy on the repeated occurrence of preeclampsia. In addition, transforming growth factor-g
(TGF-p), which is released by platelet aggregation, was added to cultures of isolated placental
cells collected in early pregnancy to examine their effects on fetal fibronectin (FFN) and
plasminogen activator inhibitor 1 (PAI-1). The subjects were 64 pregnant women with a history
of preeclampsia. They were divided into a group of women managed in the routine manner (n=
47, the control group) and a group of women treated with LDA (81 mg of pediatric Bufferin®)
from approximately 16 to 36 weeks pregnancy (n=17, LDA group). Severe preeclampsia recurred
in 25 women (53.29%) in the control group, as opposed to only 4 women (23.5%) in the LDA group,
revealing a significant preventive effect of LDA against preeclampsia (p<0.05). When 10~100
ng/ml of TGF-8 was added to the villous or decidual cells in culture, FFN production was
significantly greater in the villous cells (p<0.05, p<0.01). TGF-g also significantly increased
both FFN and PAI-1 in a dose-dependent manner in the decidual cells in culture (p<0.01). These
findings suggest that promotion of platelet aggregation and a local increase in TGF-£ in the
placenta may contribute to the occurrence of preeclampsia, and that LDA may have a preventive
effect against preeclampsia through suppresion of TGF-g from the platelets.
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%Y D prostaglandin I, (PGL) &, ZFDO#DE
Fi% % D thromboxane A, (TXA,) DiE DAy
BOHEET 2 2 EPMESINTB DY, 19864,
Wallenburg & I3 IR#IEA 2 5 DIEHET A E
) > (low dose aspirin: LDA) EE2IEEIC B
0% PGL & TXA,O RN % EIEL, EikFbE
TEOFRIEFHICERTHL I E2HEL TV 5,
Fhicien T, %< OfEa% T LDA Bk
TaNID, ORI L TR EZ—EDRLME
DO TVRNY,

—77, HIRHPEEDBED & % g A Tl R[EE
IRICBWTOHIRPHFEERET 2 2 L PHo6 N
TBY, HEFEFRPEECS W T Z OMEmE
DEHTHL b TW3Y, Z 2 TR T
&, BRI L U CEEEIRPSERETRICE
U 2EIRFHEDRIEERLS L MERAE7 A ) ~
FEORFIC DO TRET LT, & o ICHBERse «
U CHEMRE, BERMEORZERE AW T, M
/IMRERER 12 & D /MR & i & L 2 3R F 050
BEIRFTIC B 1 2 BEERRE R RIS 3 2 - R
FRICHH I N2 ERED D 2N~ DY v
7 ATEHTdH % fetal fibronectin (FFEN) 2 &I
TREIZ DV TRET L, LDA BEO BRI I D »
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TFRIE, 1989~19944F12 24BE & 7 o BAE IR 12
B CHIEEEIRER 2 H ARG AR S O R T
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BUESEME IR P EHE % FOME U 72 64ERIh, S, #F
IR16:E 2> & BERE D, LDAEEUNEHE Yy
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72170% LDABE & L, SEEEFf I —R 7% E
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ANTIEERFHIC X 0, B0 NI IRV 2
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EARETE * v CREMI S & OB
5 BEL, 37°C, 5 %C0O,+95%air T 48

[BEEE 2T 727,

3. HEMERERVW-aEEER

B U I EMIE I, platelet derived growth
factor (PDGF) (Sigma, USA) %, E&E#ETD
PR E D310, 100, 1,000ng/ml & 7253 X 5 2 J55,
transforming growth factor-8(TGF-g) (Sigma,
USA) ZHEwh OKIEE 5310, 50, 100ng/ml i
%5 X 51, 7z platelet factor 4(PF4) (Sigma,
USA) %10, 100, 1,000ng/ml &7 % X 5 i F54%d
LZNZNEERCUNINL 72, 24858821 BiF
@ fetal fibronectin (FFN) % enzyme-linked
immunosorbent assay #% (ELISA i) (B—1{b2
A, R THIEL .

4, BSEBEAmRa A A -AraEER

B2 U 1o ek Mg, PDGF 28R ok
BEED10, 100, 1,000ng/ml &7 5 X 5 12954,
TGF-g #8&R T OKIEE 5310, 50, 100ng/ml
27 % &) A%, PF4#%10, 100, 1,000ng/ml &
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24FFRA% 1 _ B H o plasminogen activator in-
hibitor 1 (PAI-1) % ELISA ¥ (b, HF)
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EWEEOA®{To/lzay bo—VEE 4T &
HHR16:8 2> & LDA #23: % a7 U 72 LDA B (17
Bl OFEFEEEARORIT 2 E 1 1RT, RHAER T
a2 b U=V TE28.714.35% (R E L

K1 HIEERR QIR #HE O R
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Ak 47 17

HEH (%) 28.7+ 4.3  29.0+ 3.7 NS.
BIEF IR B RE ,

. ﬁ%{(ﬁ)ﬂ } 32.4+ 5.0  28.3% 3.8 p<0.01
I3 1A R GE) 36.7+ 3.8 32.3+ 3.4 p<0.05
IRARE (%) 84.2+19.9  61.4%12.7 p<0.01

mean+SD, N.S.: not significance.
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BWTEE (p<0.01) I8 EEFRSHE %
FREL Tz, BIEISHEEIE D Y b e — VT
FY536.7+3 .83, LDA FETIIR32.3£3. 48 TH
D, LDA BN EE (p<0.05) Rz IcE >
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100)SHid 2 ¥, 32> b o — LEEE84.2419.9%,
LDA B 1361.41£12.7%C, B & (p<0.01)
LDA #CIROBEEMHEEI N TV,

SEIOEFRRERE, 2> b —VEITBRIOS b
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1) REMEZ~D PDGF, PF4, TGF-B &f%E

M/IMREEE I & D I/IMR D & R S A RT3
MEMBEOFFN 4t 52 22282 2 2R
¥, PDGF 3 & MEHFOREDIFICH T %
10~1,000ng/ml & TEHML 7z BEE LEF DO
FENfElza > bu—nich L TEEREMIT %
»otz. Rz PF4%10~1,000ng/ml £ Ty L
7o s, FEE RO FENfEIZa > bo—ickh
LTCEERZEAZ ol —F TGF-8 %
10~100ng/ml £ THIML7z & 2 5, HELER
OFFN 332> h u—)T587.5+87.7ug/ml T
» Y TGF-p 10ng/ml 630.9+101.7ug/ml &
BTAL DS A S 72 otz HS, TGF-g 50ng/ml T
852.1+211.0xg/ml, TGF-g 100ng/ml T
841.2+63.4ug/ml £ ZNZFNEFE (p<0.05, p<
0.01) WwHEfExERL.
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EER
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Bl 47 17
i (%) 32.3+4.1 32.5+3.5 N.S.
BREARPEE  FEFIK 25 4 p<0.05

FEREEE GB)
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29.7+ 7.1(n=25) 29.8+ 4.2(n=4) N.S.
4.1(n=25) 33.8% 4.6(n=4) N.S.
82.3+18.6(n=25) 69.9+19.1(n=4) N.S.

FIRhEE  RREGSEELGE) (38.5+ 2.2(n=22) 37.6+ 1.6(n=13) N.S.
KFEH O RAEE (%) [91.7£13.4(n=22) 94.1+ 9.6(n=13) N.S.

mean+SD, N.S.: not significance.
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1T IEEORTEISHEE L, 3> bo—AERCH
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EEFRO HARKE L AR (p<0.01) ZEAEET
HY, HIEEREE OFRPHE OIKRE L LDA #f
B, XVEETH-Tz, HL OMETIE, BIEE
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B AEETRTHEEDORERIGE hD I &
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HFIRPEETH - 12 & &3S EIER CEEFREH
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L UEEHIRFHE % 5 EIFE U 7261 & 5l
DEEFIRPHEFEORE L T2 (R3)
LDA EEOITOREEICEDL &9, —H, BEEF
IERERENFE T T LDA B4 ks 813 piE
CEEEN > oI, 72 Dekker 5V FIE L
7o EEFIRFHEREICN U C LDAEEZITL T

R3 HEMIRTHEEGIORIE], 5REROIRE

Al IR & [l BFEE

a2 b o — VIR 47 25
FEhE A% G 32.4+ 5.0 29.7+ 7.1 N.S.
53yl G 36.7+ 3.8  35.44 4.1 N.S.
% RARE (%) 84.2+19.9 82.3+18.6 N.S.

LDA #f5%k 17 4
S AL GHE) 28.3+ 3.8 29.8+ 4.2 N.S.
43 Ml B () 32.3% 3.4  33.8% 4.6 N.S.
% Yk E (%) 61.4+12.7  69.9%+19.1 N.S.

mean=®SD, N.S.: not singnificance.
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73 PAI-1##8n& % uPA (urokinase type plas-
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& 87,

5. IRV OBRE R BT %5 TGF-B O
IS EREF R R FEERIE I DB D, LDA X Z D
B CEEEIRTHEEFRIEZHIEL Twd EF 2
5Tz,

FEKz2Chlz, ZHHIRCTERARFEE
IRV L E T,
X w

1) Robertson WB, Khong TY, Brosens I et al:
The placental bed biopsy. Am J Obstet Gynecol
155 : 401-412, 1986

2) Thorp JA, Wlash SW, Brath PC: Low dose
aspirin inhibits thromboxane, but not prosta-
cyclin, production by human placental arteries.
Am J Obstet Gynecol 159 : 1381, 1986

3) Wallenburg HCS, Dekker GA, Makovitz JW :
Low dose aspirin prevents pregnancy-induced
hypertension and pre-eclampsia in angiotensin-
sensitive primigravidae. Lancet 1 : 1-3, 1986

4) CLASP (Collaborative Low-Dose Aspirin
Study in Pregnancy) Collaborative Group:
A randomised trial of low-dose aspirin for the
prevention and treatment of pre-eclampsia
among 9364 pregnant women. Lancet 343 © 619
-629, 1994

5) RE—A, PIRERE, RAEE  ERPHEOT
Bhuk, PERRIEHE 67 [ 34-37, 1993

— 1029 —

6)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

69

Friedman SA, Taylor RN, Roberts JM:
Pathology of preeclampsia. Clin Perinatal 18 :
661, 1991

Iwashita M, Watanabe M, Adachi T: Effect
of gonadal steroids on gonadotropin-releasing
hormones stimulated human chorionic
gonadotropin release by trophoblast cells.
Placenta 10 : 103, 1989

Gant NF, Daley GL, Chand S: A study of
A-II, suppressor response throughout primi-
gravid pregnancy. J Clin Invest 52 : 2682, 1973
Sibai BM, Mercer B, Sarinoglu C: Severe
preeclampsia in the second trimester: Recur-
rence risk and long-term prognosis. Am ]
Obstet Gynecol 165 : 1408-1412, 1991
REFE—A, PHEHE, RBEE @ HRPHEDOE
Yopgek  BREERAE 251 227-230, 1995

Dekker GA, Sibai BM: Low-dose aspirin in
the prevention of preeclampsia and fetal
growth retardation: Rationale, mechanisms,
and clinical trial. Am J Obstet Gynecol 168 :
214-227, 1993

RARIEHE | BEEISRA R D & AT R EIE O FE
JRHE, HEfRSEE 40 :1000-1009, 1988
Steven AF, Eyal S, Jej JE: Biochemical
corroboration of endothelial involvement in
severe preeclampsia. Am ] Obstet Gynecol
172 1 202-203, 1995

Gao M, Nakabayashi M, Takeda Y: The
imbalance of plasminogen activators and in-
hibitors in preeclampsia. J Obstet Gynecol Res
22 1 9-22, 1996

Gao M, Nakabayashi M, Takeda Y: Pre-
eclampsia is associated with depressed
fibrinolysis in placenta. ] Maternal-Fetal Invest
6 :91-96, 1996

Lockwood CJ, Senyei AE, Dische MR et al:
Fetal fibronectin in cervical and vaginal secre-
tions as a predictor of preterm delivery. N Engl
J Med 325 : 669-674, 1991

LHE—A | BRI RO B 2 EERRER, R
R O BT TR EBAEFERT O T, HER
hEREATE 21 41-44, 1994

Bremer HA, Rotman N, Brommer EJ:
Effect of low-dose aspirin during pregnancy on
fibrinolytic variables before and after parturi-
tion. Am J Obstet Gynecol 172 : 986-991, 1995
EHBF  MENEMIEE TGF-8, EOH® A
170 : 420-424, 1994

B A C TGF-g OMEEEADIEM., EDOH W
A (HIf 7EBRERERE) © 161-164, 1996
Graham CH, Lysiak JJ, McCrae KR: Locali-



70

zation of transforming growth factor-beta at
the human fetal-maternal interface: Role in
trophoblast growth and differentiation. Biol
Reprod 46 : 561-572, 1992

22) Graham CH: Effect of transforming growth
factor-beta on the plasminogen activator sys-
tem in cultured first trimester human cytotro-
phoblasts. Placenta 18 : 137-143, 1997

— 1030 —



