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SUMMARY

Anti-phospholipid antibodies (aPL) have important roles in various pregnancy compli-
cations such as recurrent miscarrige, growth retardation, placental abruption and still-
birth. However, their biological actions on preimplantation development of cocytes are still
unclear, In this study, we investigated whether either aPL containing sera or phos-
pholipids could affect ir vitro fertilization and development of mouse oocytes. Sera used in
this study were collected from three patients and the presence of aPL in the sera was con-
firmed by enzymatic-linked immunosorbent assay. When mouse oocytes were cultured in a
serum-free, Chatot, Ziomek and Bavister (CZB) medium (Experiment 1), addition of
aPL-containing sera (10%) to CZB medium did not significantly (P>0,05) influence sperm
penetration of oocytes, However, development to the blastocyst stage was significantly
(P<0.05) inhibited by serum addition, and formation of morulae (16~23% vs. 58%) and
blastocysts (0~4% vs. 21%) was markedly reduced compared with no addition (Exper-
iment 2). In Experiment 3, pronuclear stage embryos were cultured for 96 h in CZB me-
dium supplemented with 1 ug /ml phosphatidyl ethanolamine, 1 ug /ml phosphatidyl inosi-
tol or 1 pug /ml phosphatidyl choline, No increase in embryp development was found after
addition of the phospholipids to CZB medium. These results suggest that 1) aPL have an
inhibitory role in preimplantation development of mouse embryos, and that 2) the action of
aPL may be related to a specific phospholid (s) rather than the tested phospholipids in the
present study.

(Kay words : anti-phospholipid antibodies, phospholipid, mouse oocystes, CZB medi-

um)

' ATE 1979 E FEUFAG AHFRIAA ‘YA HAE G A4 A Fgo] B A7" Ao
el FHHAYL.

— 89 —



M B

31X "84 (anti-phospholipid antibodies; a-
PL)= Artd g3l dFoay 34 4
(recurrent miscarridge), #}2uUejote] A2 A
(intrauterine growth retardation), placental ab-
ruption, YAE%2 (preeclampsia) 2 ApAF (stil-
lbirth) S 7&% 9 ale] o8] complication S3
#de] Sle Aoz g8A AU (Lockshin %,
1985; Unander %, 1987; Harris &, 1987; Branch
%, 1989; Birdsall &, 1992). 221} o] &3t aPLY]
ZHg-71 Aol A3t M= ol F 7tA] YA LB
W&ol glen, vt AZ-egurgd (uteroplac-
ental circulation) e} & R sle] 4719 2H 3
& °Wlste Aoz FAHA 2 Ut} (Cosgriff
%, 1981; Tsakiris &, 1989). g%tz o 2 719l
Ao o 1~2% F =X aPLe 2= Rog &
24 glew EYRate gloiXe Bawlwst g

E2 7o=2 B3t} (Lockwood %, 1989; Pat-

tison &, 1993). 53] Ag@olr] NeFHgoM 4
o]yl dAlds FAE FoA e aPLo| £4)
e Hl€o] & o AR o] A7 EH ]
T3 B FAGY 27190 A5z e A4A
Aol wtix AtE Bt} (Fisch 5, 1991; Birenfeld
T, 1994). AF7tA L7 aPLEE 750] &4 3}
™ o]% antiphophoserine, anti-phosphoethanola-
mine, anti-phosphocholine, anti-phosphatidylin-
osito]l ¥ anti-cardiolipin antibodies2] @&yl % 7}
B2 e Ao A4E7 9o} (Lockwood and
Rand, 1994).

2 d7dMe E98A2RY 439 g9 F
aPL& X F3tal Sl 8L EagE4std, aPL
EFEYst aPLe] A Qo2 HEeH 5 e
phospholipid % phosphatidyl ethanolamine (PE),
phosphatidyl choline (PC) @ phosphatidyl inositol
(PI) 9] mouse d7te] A+3 2 TS v
T 9L FEIHAY.
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1. aPL o] FH|

AZEYTAYGL APL e tATA
WAsHe 2YBAE A2 59 olue) B &
*“’i Heg SRA2RY 22EAL AYYD g

& 23k 228 934 56T oA 30 &
7‘} u]53 A 2§ oS 0.2 um ¢ filter (Millipore,
USA)E o|§3to o3atm 0.2 ml B E33o
=70 C & WE7]NA AHS-AAR 2.

2. aPL o ol

AAE WA FHH Sle aPL o x4
3<218t7] 98t enzymatic-linked immunosorben-
t assay (ELISA) kit (Incstar, USA) & A}&3}9
o AA B A 2T EAM 2 1d0)
Well Ehatge Q) HF 8 4 T/ AXA,
cardiolipin (CL), phosphatidyl serine (PS), PE
2 PC7} coating oA 3l& 96-well plate o] 3
o] Hk-g-A171 t}& non-specific binding & Z¢]7)
#3 fetal bovine serum (FBS)7t &-8% phos-
phate-buffered saline (PBS) .2 A 2]at%t}. o]
o] FBS #3714 PBS 2 A3 § oS AP-linked
anti-human antibody 2 2} 34 &} wr-g-A17) 7 712
<l p-nitrophenyl phosphate & 23 % 405 nm
o A optical density (OD) value & &3 3} aPL
o EANE HAE 890 (Johns &, 1994).

3. aPL ¥ phospholipidZ} mouse HX}2] & 2| 4=%
o} ujetof OfXl= A& (M 1)

ELISAE %3l4 aPL o] &Asts Aoz A
¥ HA, aPL o] gl Aoz B3E 83 2 o
o] 7ol o]83tdd 37kx 9] phospholipidst
F8 gAY & AHE3te o1 F aPL %& phosphol-
ipid7} mouse Bz}o} A4 P wjRA o) v]x e
FFE AR .
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adotropin; Sigma, USA)¢t hCG (human chori-
onic gonadotropin; Sigma, USA) & 48 A7t 2+7
o7 B FAste Fujdg FEIHT

2) X AMH Y +HEHSE RE

hCG F4of 12A7k50] A4 F5¥e] &Ad BCF1
hybird $4 mouse & AFEZd o3t A
g gAHes HLRANE HEsEY. H&d
A4 AE R E A (Leica, Swiss) shell A A #
s, wjiel A E A widE Chatot, Ziomek
3} Bavister (CZB) Wl g o] &3t 1 A7+
BEgAgees F3% §5& A=A

3) MeA,H Y Hfuid

sej o] $ =8 mouse & hCG Fo 12 A 7H#)
o AFEZd 9ste AT oS gHAHeE
#g HZaly s duAsteM FFAESFEAG
A8 AFsH AHE dae v $69 aPL
I8 83 (H8F) 3 3 mg/ml bovine serum
albumin (BSA, Sigma, USA) 7} &&%€ a4y
(A2 el Rol 1 A7 ¢t A Wi Fstgich 1 Al
7+ B¢ Aty dAle] £AFYHES FET A
244 ARE 1x10°/mlY FEZ J7TsREA
HAFAL fEsAh ARFAF 4 ABA G
g 3l olg AMMIAL R F3 ARY
% 3mg /ml BSA 7} /8 CZB vjdd o= &
A Z7pej et FAE (AR L) A

& A,

4. EOIXIE B 2 XIEO| MF A Ete| X2
g0l 0jxls HE (A2 3)

39, aPL ¥ phospholipids7} mouse 4% &<
o] A 9FE Fotrs) S olE EHo]
FHE igdel FuF F g Zo|F HHE A
3 7] mouse FA L 96X 7HF S ALl FEHEA
o)5 Edo] #AAY AL uX= FFE
ZALBE T

5. EAIXe|
B ATE 48 08 Y e dAsken olay
B doja Ax}e] B4 chi square testE o] 43}
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1. aPL 2] 717} mouse A2 MlsH g0 0|
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zo2 UWE §A9 ¥ & At ELISAW
Moz aPL o] Y Ao BAH 2 H] &
o] &3t} mouse FAte] A o5 E HAAE AHAE
Fig. 1 o} Yehiich ti=29) A5 F 11379 &
A% AAAN £4& Role I ¥ 50%
¢l 57 A}, 28] aPL &-f 3L st wi<k
Aol A FALL e 47%9} 6% 2 HE2T
ste] BATRH FAe AFHA Gt
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Fig. 1. In vitro penetration of mouse oocytes treat-
ed with aPL-containing sera.
Control : CZB + 3mg /ml BSA
A & B : CZB + 10% anti-phospholipid antibody pos-
itive serum



Table 1. In vitro development of mouse pronuciear stage embryos in CZB medium suplemented with 1095
aPL positive serum

No. of zygotes 2-Cell 4-Cell Morula Blastocyst
Sample cultured (%) (%) (%) (%)
Control 24 23 ( 96) 20 (83) 14 (58)2 5(21)¢
A 26 21 ( 81) 13 (50) 6 (23)P 0(0)e
B 25 25 (100) 15 (60) 6 (24)° 1( 4)¢
C 25 24 ( 96) 15 (60) 4 (16)° 0(0)e

Contro] : CZB + 3mg /ml BSA
A, B & C : CZB + 10% anti-phospholipid antibody positive serum
a,b : P<0.05, c,e; P<0.02

Table 2. In vitro development of mouse pronuclear stage embryos in CZB medium supplemented with 1
phosphatidyl ethanolamine, phosphatidy! choline or phosphatidyl inositol

Sample No. of zygotes 2 Cell 4 Cell Morula Blastocyst

examined (%) (%) (%) (%)
Control 41 37 (90) 36 (88)2 21 (51) 9 (22)°
Phosphatidylethanolamine 48 44 (92) 40 (83)2 23 (48) 9 (19)?
Phosphatidyl choline 46 42 (91) 40 (95)2 27 (64) 12 (26)2
Phosphatidyl inositol 46 40 (87) 32 (70)P 17 (37) 3(7nP
a,b ; P<0.05

7t 83 AP 194 AMSEH T F o]l 1 &
2 F7t2 AHEET AY 2 oA FtE ALES
A 2] mouse FALY] A AFH o v A= EIHE F
Jbdd A HER Fa, dxede fo80 A
& 9AY 7 At dixz#d CZB + 3 mg/ml
BSAS] 7§ 2-A 7], 4-ME7], Adws] & ujut
AN Y LSHES 42 96%, 83%, 58% H©
21%2 ey, whE g1zd gals gid o
gl el HAEE zZhzt 81~100%, 50~60%,
16~24% 2 0~4%=2A Uiz A v)3) &
g3er e 38 deplidlon, 53 €34 A
2 CE 3H7iet A% vtz 7bx| 2] WAy o] B8}
At ol aPLo| 2HF3e] A &3} efol eyt o}
Uzt 27)wle] 2l EA% JFE vAL de
£ %3tz Uk

3. AT gelmel M AF Z7|uHel Aol
O|xl= ¥& (88 3)

2 A AEH aPL 9] &9 F 3 714 phos-
pholipid, phosphatidyl ethanolamine, phosphati-

dyl choline ¥ phosphatidyl inositol € CZB v| %
A 742t 1 g/ml 8 FEE H7}8k mouse 7]
FAHE wlgS A4S Table 2 o el
Phosphatidyl ethanolamine ¢ #-$ 2-A| X7], 4-
A27], w7 ¢ wivtzrIge K& 747
92%, 83%,48% 2 19% ¢ phosphatidyl chol-
ine 3 phosphatidyl inositol ©] 7} ok 9
7S zhz} 913} 87%, 959 70%, 649 37% R 2634
7224 mET4Y F93 A8 g F AN
o} (90, 88, 51 2 22%). o]+ “}7] phospholipid &
o] mouse Z7|W & S FE FAAFNA &= A
< oulsir}

L

A28 2719 (assisted reproductive technol-
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A Age AHHE Gt oldse £F
24 A3dlelt) (Anomynous, 1991). 2 B
ZAtolM FEe @A T FHAL AHE ¢
A3 2o Asfshe A7t Ha] g Ao| A4
olth. ol & olfrol HalMe FuTe Y3 =
dHE ¥ Z2EAZ Bad AeE 2 o
4] TEE $HE FE3T o8 32EE #
T 84S WA o A" ST Ha
& HEisly] dEQ Rz Al Ut
(Unander %, 1987; Reece %, 1990; Out 5,
1992; Carp %, 1993). 281} o] &t o] G oz =
olfdte £V A4 YL His 4y
B7le BEF. E O o]f2A A E RAe] A
7vE G gA e S,

A7t 4 (autoimmune disease) o] @ &3
GA7E AN FAS AE T ERQ sty
Wd& Rojx] ¥ 938 old g3 g g Q
Yt A& AYiste APO A 2 G A
Hatd M= o} H 7R HEetA FHEH UAA @
o A7 dEF ARG AG FoA QA
4t 4¥& MXE ZeZ aPL o) nu¥YTt
(Garenstein %, 1962: Fraga &, 1974). aPL 3}
e o2 U4AHQA EAEL antiphospholipid
syndrome (APS) 8 Hel9, ol& 34 84, 2t
S Hokel AFAQ, Hy B3, QaAzEzs g
ARt B3 e JAF 24 G S Fee vg
We 2oz gaiA Ut YA 2@ E aPL o)
B HIEE 79 B wE{AL Y gt
10% oM 70% 2 SgsA Bidexz A
(Harris &, 1985; Mints &, 1986). e ¢
AE T At svge gAF=2 st 2
7t %, AW Bt R A, wA AR eo} 4]
AubE, vlgol Bk 5o AR APo] WA
th. 2213 (phospholipid) & A eg TA&= =
8 JEoaM BRE ANEDN HE2EY ok 723
7t EAE A G A Au} o= CL, PS, PE
R PC, 45 F ol ti s A7taA7F A5 22400 o
FE T 222 ¥deA A (Derue F, 1985;
Branch %, 1990; Paraazzini %, 1991).

# A9l A= phospholipid o st A ntg
& Bole &2 AL o] &3ty aPL ¥4 ¥

2-& phospholipids 7} H7+8 v el A mouse
wAke] A e 3N vt o] nlXE 23S
ZAE7] At AAsET ¢4 TAZEY
A AP gd T o WAdshe BYF Fo)
A oldd whE-fAe APe) gAY Pl
U522 By d $AERE AL AHs o 7
HAHYEAEAY (ELISA) & E3 aPL o] 25
e Ao d9E 3L FA AT Mouse W
AHE ol 83t AL AL AXG A (AF 1), 2
FT79 aPL 2ol M9 £ && 46% 9 47%24 o)
279 FHE 50% 9 #2232 A7} A AR
B3 (Fig. 1), o128l § A= aPL o] mouse &
29 AL e e 9T AR gGege Re
AARETE 2Eu B A o] 8% aPL o 2R E
2714 (uijd g A% X¥} 3 EF) 2 BY8Q
L EF gdel P FEE 10% = #A5
A7) Wl o] HEof U FHH AY
o] Zrts]ojol & Ro 7 AP

aPL o] mouse A& 7] Ao 7)Ao v %
T 8H4E Yolrr] 98 aPLe 353 wjgd o)
A FE A% 24 2774 o HY LN E Dz
T (96%) 3 aPL 583 A7 (81~100%) 9
A3} 2po]& Bl kot 4-H X7 o]F o) w
AEME 2T Asto) va) foxos W
A3 vebdth (4% 2). 535 447k wiurx
7129 By gol F43] AgEe o] RAHYE
B o€ aPL o] AF7A nasoln A4sHe
o SR AL L o] PAAHZE o] 9o =
TR 21 AAFE EP 23 Y& ALY
& AAbste A et g

2 Q7oA e aPL o= A aPL 9] 3
fLo24 L8 4 7}2) phospholipids & PE @
PC, 293 4% 8ol 228 982 w3y A
2151 °} A & phospholipid & PI& 1 g/ml8] ¥ %
2 i Fd ol H7hete] mouse A3y 43 ) 49
YL =AY (49 3). 8 Age aPL o §
ez HE3e 47 B9 ANE Fiy R
Tol F1E HAY £ ATW, aPLY 283 3
22 #AE phospholipid 9 2% % olo) wa
= R 97 E ERE 4 doe st g o)F
of AR AUt 2 Ast ¥ A7) FAH phos-



pholipid €¢] 271¢A & A 7A] ZE $1t o}
Yy}, 238 PI o] 2% mouse £3 &3] 4-H 27
o] o] Z7|AAE A G AHHE BAY F
AATh ¢l CL 2 PS 5 49 394 FA oA
A ¢-& phospholipids 7} aPL & 73 &9 & of
H X ZHge] F2 dFE A USS AsHAl A
Abst ok W9, 438 3 9 A 254 phos-
pholipid 7} Z4A] AF-g i atel] wiwkZ 7] d=pe] &
AL w957 9% adhesion molecule B4 A&
dthe A% e vd Aozt e 22 AGEH.
ol el ARE vjFo] & w aPL o] $A A
£ oA e A4S Jeh A dE 2eg Al
Bt 27 B d e {98 JAZE-E Bl
B 53] Adulz] @ Wi 2 B 2 B
7t g Ao AztEch E£3 3§92] phosphol-

ipids F7+4 ¥ 9] A3, PE, PC ¥ PI o]9 ¥ phos-

pholipid (s) 7} aPL 2] &g & o)z Utk
A2 gt o83 aPL ¥ phospholipid 7} &7]g
Ao Tzt el el dstdA s ot
T A Q77 S sojop & Aoz AR E

2 dFe HEH 2 dEy B9 3R
HE AHI EHE ol &t HAFELEAY
22 PAAA #A7EA (aPL) & FAHIL ol &
aPL X8 A7 o8 aPL o FUE 2 7[R9 4
o]% phospholipids-phosphatidyl ethanolamine
(PE) 2 phosphatidyl choline (PC), 283l 48
phospholipid ¢ phosphatidyl inositiol (PI) & uj
ofol o] H 718l mouse 2t R A F£AH T2
T8 2 Z27gAled viXe d%E Yol A
st A £ A doid A%E a9
s kg gt

1. 2959 AR 27taAz H7rE Yol

AF EAe g A sAE AAG A 5
BEL 46%9 47%EA WE2TFY FHE 50

" %9t 2ol 7t fl%ith
2. A7) mouse A UG o]t Ao|d 31
o] ZAZFEA 7 FE wjFAeA 96A12 T
< G Ao 2AEI 2 dEEE 81~

100%2 dz7-9 zolg& JehlA] Bgkort
4-HE7] o) F o] A &L 2T A H|
aaf g o fA3A ¥ 2RSS v
Wtk (P<0.05). &3] 379 ANEAZF
oA 22 divtx 2] dAo] Brtedt
o aPL o] A# 271wl9) S & A stE A
o2 AU
3. aPLel gfloz ldgE 28/ X3
(PE ¥ PC) 2 HESHoZ ZFa% phos-
pholipid ¢l PI & A 718 v YYelA] mouse
A7) AL AgMIs A7 ST
Z3& FEE F YA
ol4te] A3 v]Fo B uj aPL & &9 &
AR z271EAC FaE FES JeEE o=
Az+sle, PE, PC ¥ PI ©]¢]9] phospholipid (s)
7} aPL 2] Zg-o) #d Holx glokx Az drh
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