A EIAL (apoptosis) HE £} A 22 oA
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A, BEA T BA dA AETH HHFoz e
U= Aoz d#A 9o, Kerr 5 (1972)¢] 95t} A
oz e MEAte] HAo] NEHAY AELAL
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=ABSTRACT=

Comparison of Placental Apoptosis in Normal Pregnancy, Preeclampsia
and Intrauterine Growth Restriction

Jong In Kim, M.D., Jung Man Bae, M.D.
Department of Obstetrics and Gynecology School of Medicine, Keimyung University

Objective : Aims of this study were to conclusively demonstrate apoptosis in the human placenta and
to compare of placental apoptosis in normal pregnancy, preeclampsia and intrauterine growth restriction.

Methods : Placental samples obtained from 30 term, normal pregnancy, 30 pregnancies complicated
intrauterine growth restriction, 30 pregnancies complicated preclampsia.

The definition used to identify intrauterine growth restriction depends on fetal body weight ratio less
than 10 percentile by ultrasonography. The definition used to identify preeclampsia depend on ACOG criteria.
Light microscopy and polyclonal antibodies of Fas, Fas ligand, Bax, Bcl-2 were used to identify apoptosis.

Results : Apoptosis was conclusively demonstrated within placental tissue. Results of immunohis-
tochemical analysis of Fas in the trophoblast of normal pregnancy, pregnancy induced hypertension and
intrauterine growth restriction were negative of 86.7%, 26.7% and 13.3% respectively.

Results of immunohistochemical analysis of Fas lgand in the trophoblast of normal pregnancy,
pregnancy induced hypertension and intrauterine growth restriction were diffuse positive of 53.3%, 16.7% and
6.7% respectively.

Results of immunohistochemical analysis of Bcl-2 in the trophoblast of normal pregnancy, pregnancy
induced hypertension and intrauterine growth restriction were diffusely positive of 90.0%, 76.7% and 66.7%
respectively. Results of immunohistochemical analysis of Bax in the trophoblast of normal pregnancy,
preeclampsia and intrauterine growth restriction were diffuse positive of 40.0%, 40.0% and 50.0% respectively.

Conclusion : Apoptosis and altered expression of Bcl-2 in trophoblast were conclusively demonstrated
within placental tissue, suggesting that it may play a role in the normal development and aging of the
placenta. Placental apoptosis and altered expression of Fas and Fas ligand in trophoblast might influence
pathogenesis or pathophysiologic mechanism of preeclamsia and intrauterine growth restriction.

Key Words : Apoptosis, normal pregnancy, preeclampsia and intrauterine growth restriction
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o|aL, A2 0.5%7F A EIALS] FEjE HolH, 4847k
Wl AlEe] 25%7} AABE 7kl YolH AE AL
o A Badw, olg A9 AsdesE
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(receptor) 9} 28 wedo] ulZjE A 99 wjgA L &

S-A, Bel-2 family9} 22 YA Q] (endogeneous) /K]-UOP,J

AEE 5 4 Stk J8l1 B X HZFA EE
o, A|ZUALE A5t £UF A (oncogenesis)o] e

3t Bel2 AEY] FAAES AZAARE A=3HE Bax
g X TAME AAFHE Bel-29} Bex So] ok’ 17k
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W 5™, Fas WY A}= tumor necrosis factorAlE <3}
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o} 118+9] Sertoli A1 X 53 A JA 717 9k <17re] o
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AA

olN
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2 7= A8 3 1% A4 vFE A (normal horse serum,

Vectastaln kit, USA)C. 2 37TCo|A] 3087 & & 1:502
2 3415 20 yL Fas, Fas v} $]2}, Bel-2 2 Baxol ot
Ax}AE (Table 1)S 24 AH Yo =11 coverslipg

efo} A whs7gof efutell A 2] Apoptosis ]l -

DAB (3,3’-diaminobenzidine tetrahydrochloride)-H,0,8 )
02 102087t Lo LAAIF|IL Meyer’s hema-
toxylinoi tHZOﬂA}LQ_ /\1/\] 3k _?_ _\,]_ilg]_oir,]_

Fas, Fas v]$¢] A} 2 Baxel thsl %A tixrozEs #H

©

Y2 o 37T 2417 WA F T B4 24& AHESHAL Bel2dl tigk A e ®
PBSE A|# & o]|x}34] (biotinylated anti-mouse IgG, = AFA A& o3& 747t Uit dASe] wao] =1
Vectastain Elite kit, USA)E 7}3}e] 37TCoA 3027 & H og¥xA gduE 228 ALgEgon &4 gFxTte
3 PBSZ 4-A|3l9t}. Avidin-biotin peroxidase complex Az Al PBSS A&t 99 5L Ao <
(Vector, USA)S 120002 2& AW 9o A =2 &l GAS Algst)
T 37CAA 3027 WA v PBSE Sl A7 A5 HAA FHARAA 5% WO ¢
AEE 344, 5-50% AteldlA FAEW IA4 W,
Table 1. Isotype, Dilution, Source and Antigen Retrieval Method 50% o|AolA GAEH njukd wH o7 FASYT)
of Primary Antibodies for Immunohistochemistry
e e sam e
Fas (clone sc-715) Polyclonal Santa Cruz, Santa Microwave 1. QAKo| 7E4J—l|_
o e DR A F70e) AR 224 2 Aol fRet 1A
Fas ligand (clone Polyclonal Santa Cruz, Santa Microwave ZToll A "ol A|Fo] 2,409+1,095 gm, o} A#
sc-834) 1:50 Cruz, CA, USA %%;Q'OHT’__L/] EHO]"J xﬂ_;g_o] 2409+ 1.095 gm.‘li ;g],\]_
Bax (rabbit anti- Polyclonal DAKO, Carpinteria ~ Microwave 9] 32801274 gmoll H]std fofshAl AUTh (p<0.05
human) 1:50 CA, USA Table 2)
Bel-2 (mouse anti- IgGl mAb DAKO, Carpinteria ~ Microwave _
human) 1:50 CA, USA 2. &3 3olg 4
844, AAE B ol 4 ESAdo) o] gl
Table 2. Clinical Characteristics A 2ARA Aole BEE F AU Fig D)
Normal pregnancy IUGR PIH P
Case number 30 30 30
Age 31.7%4.1 31.06+4.6 29.2+32 NS
Parity (primi) 6/24 (20%) 15/30 (50%) 20/10 (66.7%) NS
Gestational age (weeks) 385+23 361112 352+1.1 NS
SBP (mmHg) 1154+8.9 120.1625.4 152.1+21.4 NS
DBP (mmHg) 73.6%79 79.6t154 91.8t11.7 NS
Hb (g/dL) 11.2*4.8 11.1£1.7 114%1.5 NS
Hct (%) 339+3.6 33.7+45 349+4.1 NS
Platelet (fmm’) 231,000 51,500 236,000+ 59,700 181,000+ 58,930 NS
Body weight (g) 3280+274 2,108+ 663 2,409+1,095 .005
Sex (male) 17/13 (56/7%) 17/13 (56.7%) 14/16 (46.7%) NS
1 AS 7.81£0.34 7.03£1.6 6.261+2.8 NS
5 AS 8.9+0.3 8118 7.1%£32 NS
Cesarean birth/delivery 12/18 (40%) 21/9 (70%) 15/15 (50%) NS

PIH: Pregnancy induced hypertension; IUGR: Intrauterine growth restriction;

SBP: Systolic blood pressure; DBP: Diastolic blood pressure;
Hb: Hemoglobin; Hct: Hematocrit; AS: Apgar score.
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3. Fas CHHo| Hi5

WAz A58 gag o] &-ste] MEAL #H dhuly
WS g AT FALSE AT} Fas o] W2
AR 79 260 (86.7%) A 4, 49 (13.3%)l
A FAY HES B4 QT T BE e 3R E R
Futh 2eu AxE 9 gol A s Ae
247; 149 (46.7%), 159 (50.0%)] Z44 w33} 89
(26.6%), 114 (36.7%)<] m|ukA BHS Wo] HAF) Al

B3] Fas Be] Wilo] F7heke
3, Fig. 2).

FdE BT (Table

Table 3. Results of Immunohistochemical Analysis of Fas in

Trophoblasts of Normal Pregnancy, Pregnancy

Induced Hypertension and Intrauterine  Growth

Restriction

Negative  Focal/scattered Diffuse positive

Samples (1) (%) positive (%) (%)
Normal pregnancy (30) 26 (86.7) 4 (13.3) 0 (0
PIH (30) 8 (26.7) 14 (46.7) 8 (26.6)
IUGR (30) 4 (133) 15 (50.0) 11 (36.7)

PIH: Pregnancy induced hypertension; IUGR: Intrauterine growth
restriction;

Negative: <5% immunoreactive for trophoblasts;

Focal/scattered positive.: 5-50% immunoreactive for trophoblasts;
Diffuse positive: >50% immunoreactive for trophoblasts.
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‘.t;-‘- -"“'_l'fl;'".' 1 & 1]
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Hl Las e
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- s b T4
+ e TF i RNl
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g AL e
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729 9
4. Fas uheix) chcl g
Fas W|917 gae] e Aapel ol wehy wa
o] 169 (533%), %44 o] 9d (30.0%)7} BE %
T AAREAAE MR B s (167%)9 F4

4 W 184 (60%), AW Elol 4% L&l 2
d (6.7%)2] mutA Lz} 204 (66.7%)2] =4 W
o] #FH o] YAl vl FaA THL Frlsta
uEhy Wdo] Fadts AFE BT (Table 4, Fig. 3).
E3 Fas W $| A} T o] W2 Fas Thio] Hla] W&o
7}

J & (intensity) 7} ] 9F&} T}

Table 4. Results of Immunohistochemical Analysis of Fas
Ligand in Trophoblasts of Normal Pregnancy,
Pregnancy Induced Hypertension and Intrauterine
Growth Restriction

Negative  Focal/scattered Diffuse
Samples (n) . .
(%) positive (%)  positive (%)
Normal pregnancy (30) 5 (16.7) 9 (30.0) 16 (53.3)
PIH (30) 7 (23.3) 18 (60.0) 5 (16.7)
TUGR (30) 8 (26.6) 20 (66.7) 2 (6.7)

PIH: Pregnancy induced hypertension; IUGR: Intrauterine growth
restriction;

Negative: <5% immunoreactive for trophoblasts;

Focal/scattered positive: 5-50% immunoreactive for trophoblasts;
Diffuse positive: >50% immunoreactive for trophoblasts.

Fig. 1. Microscopic findings show normal pregnancy (A), pregnancy induced hypertension (B) and Intrauterine growth restriction

(C) (H & E, original magnification X 100).
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Fig. 2. Immunohistochemical analysis of Fas showing (A) negative in normal pregnancy, (B) focal/scattered immunoreactive in pregnancy
induced hypertension and (C) diffuse immunoreactive in intrauterine growth restriction. Trophoblastic staining is present (ABC

A

method, A-C, original magnification X 100).

=

Fig. 3. Immunohistochemical analysis of Fas Ligand showing (A) negative in intrauterine growth restriction, (B) focal/scattered
immunoreactive in pregnancy induced hypertension and (C) diffuse immunoreactive in normal pregnancy. Trophoblastic
staining is present (ABC method, A-C, original magnification X 100).
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A3 2] 245 A6z 2002 FIETS
5. Bcl-2 tHo "3,_4 6. Bax CliHo| w5
Bel-2 whejo] @2 FAAldA vk EEo] 27 Bax whifo] mrdl e AP, AR 4 A 8
d (90.0%), =47 %?ﬂol 3¢ (10.0%)0l 4 #HZEHAC of 4% WAl Az T4 TE 169 (533%),
o AT vekd BEo] 239 (767%), a4 E kg B 129 (@00%)sh w44 14e 46.7%),
o] 6] (20.0%)°13 A ot 47 WAool M= MR B 129 @00%) B =4 A 129 (40.0%),
PRk BE 209 (66.7%), =4/ WA 109 (33.3%)7} PR R 159 (50.0%)7F B E ] Mg I

HA =T} (Table 5, Fig. 4).

Table 5. Results of Immunohistochemical Analysis of Bcl-2 in
Trophoblasts of Normal Pregnancy, Pregnancy
Induced Hypertension and Intrauterine Growth Res-

o

St} (Table 6, Fig. 5).

Table 6. Results of Immunohistochemical Analysis of Bax in
Trophoblasts of Normal Pregnancy, Pregnancy
Induced Hypertension and Intrauterine Growth Res-

triction triction
Negative Focal/scattered Diffuse Focal/scattered Diffuse
Sampl i
amples. (1) (%) positive (%)  positive (%) Samples () Negatve () positive (%)  positive (%)
Normal pregnancy (30) 0 (0) 3 (10.0) 27 (90.0) Normal pregnancy (30) 2 ( 6.7) 16 (53.3) 12 (40.0)
PIH (30) 133 6 (20.0) 23 (76.7) PIH (30) 4 (133) 14 (46.7) 12 (40.0)
TUGR (30) 0 (0) 10 (33.3) 20 (66.7) IUGR (30) 3 (100) 12 (40.0) 15 (50.0)

PIH: Pregnancy induced hypertension; IUGR: Intrauterine growth
restriction;

Negative: <5% immunoreactive for trophoblasts;

Focal/scattered positive: 5-50% immunoreactive for trophoblasts;
Diffuse positive: >50% immunoreactive for trophoblasts.

PIH: Pregnancy induced hypertension; IUGR: Intrauterine growth
restriction;

Negative: <5% immunoreactive for trophoblasts;

Focal/scattered positive: 5-50% immunoreactive for trophoblasts;
Diffuse positive: >50% immunoreactive for trophoblasts.
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Fig. 4. Immunohistochemical analysis of Bcl-2 showing (A)
(B) diffuse immunoreactive in pregnancy induced h
original magnification X 100).

focal/scattered immunoreactive in intrauterine growth restriction and
ypertension. Trophoblastic staining is present (ABC method, A-B,
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Fig. 5. Immunohistochemical analysis of Bax showing (A) negative in pregnancy induced hypertension, (B) focal/scattered
immunoreactive in normal pregnancy and (C) diffuse immunoreactive in intrauterine growth restriction. Trophoblastic
staining is present (ABC method, A-C, original magnification X 100).

-

1

Il

AT TAE Ak g AT Yy 71" o=
= AZAY] 552 FEHEAM AE L9 aw;ﬂ =k
ZA YA AEY 42 23, Agd &L 3H9
A< *ﬁgﬂﬁ oz Yehte Aoz %}aq;q 9]
o, Kerr 5 (1972)°] «]o]-oq Lo 7 JAH A
ALe] JJr *Ol 1% 5!

B AX PxgoA EE =], AXE i*]-i SP ]
J¥gol Fosh= B2 AEY FAAELS AE 1
Adle Bax9t ME TALE JAEE B2}
] 9tk52 Bel2 2 Bel29} B ® Al¥ ¥4
& A Z AL, AR 2R o) kA WA
S 3, L7L},4 Al
Tol o
“ﬂ@oi +XH0}EL %‘{Tﬂ«l z 6301]
ashe A HE mgo #oshks Aoz
wuga 9o

Fast Pz 7e} o wig 5ol TFE B2 AxeA
W 2w, Fas 8] $)A}= tumor necrosis factorA] Boll 43}
o, AXTALE FE317] Y5te] Fas 8o 283
)’ Fas W] $)A= S8 Wolo] sl w9 A

3t

AL

X i

o

- 957 -

9} 313k Sertoli cell 53 A 44 717 <t A
ok wjgol A LM, Fasel] BAHE o
et MEIAE ZF8e A2 Gl 9o, Fas
ujfate] dEe 5l Horjdo] s oJulgtt

AEIARE Eiuke] A A, We) Ad 7)de F8
3 gae 3 QA A 7|7t Bok QU Az
Aol GdAE, WIAE 2 JFAZAME LA s=
Aoz 2¥A Yok’

ME TARY FEHe duk du)g, Ax #@nA 4

terminal deoxynucleotidyl transferase-mediated deoxyuridine

2rel
97g @

oX of

triphosphate marker nick-end labeling staining 5©] At}
2 AFellA= F3tn| Z A FRelA Bk ) Alxx
AE AP, AANE, Hok 33 wEAelel RE 7
Sl W% 4 ATk Tk 94 Al 3 2HETlel A
Al 2718 vy AEIAR HIETE o Ba
SR Q1AL A 3 AHE719) ek ] 2F oA Bel-29]
#o| a®The Had) vlFof’ 2 o), Bal-29] F 43
o] ME1ALY] AAYOR Bel2 Hd9 #AhE AEa
7L 2718 A& o mlgk B ATolAE 94l 4k A
7191 Bel-2 i) W& ARG A, YA el A
nRbg W o] 274 (90.0%), =443 o] 34 (10.0%)
oA #REHAOH AANFL mwA Lol 234
(76.7%), =473 W& o] 64 (20.0%)°1A 1L Bol 7 &



o ekarR3] 2] #4578 #6E 2002

SN M= W 200 (66.7%), Ak 2 10

o (33%)9) A%E Bel, WAZLFEI AF vl B
5 Aol 2old Aol vstel Bel2e] o] %
25 Aol BAHLT. o= AANFRH Hol 4%
Wg Aol AZIA O gol B4 ogvls

S oA wutel AEDAL) WA} S7lae

ol F
2 dH A QA FAu A ETAL] BT Z7)7)
el

R

o

>

oy
R

1

L
L

12
=

=18

o M i
e ol
col el pgh C~

el

15

i

O_]N

J.L
,_1_

AAZZ T A Eol A% HWXHHA Hyo o
W29 gpgol A 9409 3 947 AR

AEIALS 6= Bax Ble] dHy e Haelal A
A2 D glo} AR WS ool A zhzh ZAA H 16
o (53.3%), BlehA T8 124 (40.0%)8 =44 14
o 46.7%), HlvHA LE 12¢] (40.0%) B 44 TE 12
o] (40.0%), ¥THg 15011 (50.0%)7} BH)o] v
I oS B gngle e figith

Faso} Fas v 912} A A= %k&f& o] A5
Ao AF AE) TAtel| FEFE FH, Fase o] 24
ofl FHSISHAl AbAIS} L, Fas H%’JX}% % 5]% Yz
o} 5% Ho] &A= 2H Ay

Fas wj$2k= AgH oz A 9l 7

T LA By, & o]-~

Aﬂ W2 FEDD By 9] Fas uﬂa
ofe] KHE]' He 9418 31X }\3].% o}
b AT 25 2 R FeS
s, B H TB3l= H“%%Loﬂ tH
st Elole] *£+ |
B35 ookA T
A7b EEE T xﬂ

Eq_od}_ﬂg]._a_}d
wE S JgT ALOH

Ao
=

(53. 3%), %/\“ ”L@_ol 901] (300%)7} HREAL AR
AFdAME veg FE 54 (167%)% 7443 3 18
ol (60%), AFg i efob 4 gl = 2] (6.7%)¢] Wl
kA W3} 204 (667%)«] 244 Bdo] PAE o A
Aalel Ha) Lol sk S B ET
Fas W] 9]} ©hulo] wbel Fas Thilo] ulg] Wwale] 7=
7} vl eFalAtt. o= Fas} Fas v 9)#} Al A<} stz <l
g AR AZEH, AAREFe] HH A 99 F
ek o] B 8&%011 gk BA W AAL Wl

Qe 475 §9E A9E BRAFD Qo AT

3

pal

- 958 -

71Z0

=
§=ire)

9

zd AR fuHtn dHA glof
o9 ) £gel 2asiel UEhit AA0E) Hel 4
A wkgAo) o] AL UehtE M IZIA HAAZo)
A9 ozt AgsoAt a2 gk

A

A2k A

B A7 BYYA, AAUF 2 Ho} 4 w85
ekl 9] AL} 294 A9 Fas A Fos
Bel2 59 B W BHS vlwd A%, AANFER

o} A7 W7ol 1 A} Bel-2 B Fas vl 917} &)
729} Fas W& o] Z717} Z}*EM A EIAE H Bol
PAEE o Az, o5 F TolA Hiuke] AlxE
aAte] sk ZoEkE ol e & deidl A §AT,
o]% ﬁx].zl—%jq. EHO]— }gx HEL_gr;g}oﬂ,] Hl—};g °
£ WA gl 7t 9le] & a4z AlgHh

- Faned -

—

. Kerr IFR, Harmon BV: Definition and incidence of apoptosis: an
historical perspective. In Tomei LD, Cope FO(Eds): Apoptosis: the
molecular basis of programmed cell death. Cold Spring Harbor, Cold
Spring Harbor Laboratory Press, 1991, pp5-29.

. Kerr JFR, Wylie AH, Cume AR: Apoptosis: a basic biological
phenomenon with wide-ranging implications in tissue kinetics. Br J
Cancer 1972; 26: 239-57.

. Coles HSR, Bume IF, Raft MC: Large-scale normal cell death in the
developing rat kidney and its reduction by epidermal growth factor.
Development 1993; 118: 777-84.

. Gavrieli Y, Sherman Y, Ben-Sasson SA: Identification of programmed

cell death in situ via specific labelling of nuclear DNA fragmentation. J

Cell Biol 1992; 119: 493-501.

Baker AJ, Mooney A, Hughes J, Lombardi D, Johnson RJ, Sayill J:

Mesangial cell apoptosis: the major mechanism for resolution of

glomerular hypercellularity in experimental mesangial proliferative

nephritis. J Clin Invest 1994; 94: 2105-16.

Adams JM, Cory S: The Bcl-2 protein family; Arbiters of cell survival.

Science 1998; 281: 1322-5.

. Sakuragi N, Atsuo H, Coukos G: Differentiation dependent expression of
the Bcl-2 protooncogene in the human trophoblast lineage. J Soc Gynecol
Invest 1994; 1: 164-72.

. Kim CJ, Choe YJ, Yoon BH, Kim CW, Chi JG: Patterns of Bcl-2
expression in the placenta. Pathol Res Pract 1995; 191: 1239-44.

. Griffith TS, Burnner T, Flecher SM, Green DR, Ferguson TA: Fas ligand

induced apoptosis as a mechanism of immune privilege. Science 1995;

270: 1189-92.

Bamberger AM, Schulte HM, Thuneke I, Edrman I, Mamberger CM, Asa

S: Expression of apoptosis inducing Fas ligand (FASL) in human first and

third trimester placenta and choriocarcinoma cells. J Clin Endocrinol

Metab 1997; 82: 3173-5.

. Robert JM, Taylor RN, Friedman SA, Goldfien A: A new development

in preeclampsia. In Dunlap W (Ed) Fetal medical review. London,

Edward Arnold Publishers, 1990, pp 125-42.

Eskenazi B, Fenster L. Sydney S, Elkin EP: Fetal growth retardation in

infants of multiparous and nulliparous women with preeclampsia. Am J

Obstet Gynecol 1993; 169: 1112-8.

Gerresten G, Huisjes H, Elema JD: Morpholoical changes of the spiral

arteries in the placenta bed in relation to preeclampsia and fetal growth

retardation. Br J Obstet Gynecol 1981; 88: 876-81.

Zhou Y, Damsky CH, Chiu K, Robert JM, Fisher SJ: Preeclampsia is

associated with abnormal expression of adhesion molecules by invasive

cytotrophoblasts. J Clin Invest 1993; 91: 950-60.

. Divon MY, Hsu HW: Maternal and fetal blood flow velocity waveforms
in intrauterine growth retardation. Clin Obstet Gynecol 1992; 35; 156-9.

[ 5]

w

S

w

o

-

=)

N}

10.

1

—_

12.

13.

14.

1

w



16.

17.

18.

19.

20.

Diket AL, Pierce MR, Munshi UK, Voelker CA, Elobyc-Childress S,
Greenberg SS, Zhang XJ, Clark DA, Miller MJ: Nitric oxide inhibition
causes intrauterine growth retardation and hind-limb disruptions in rats.
Am ] Obstet Gynecol 1994; 171: 1243-8.

Usher R, McLean F: Intrauterine growth of live-born Caucasian infants at
seal level: standards obtained from measurements in 7 dimensions of
infants born between 25 and 44 week’s gestation. J Pediatr 1969; 74:
901-7.

Gabriel R, Alsat E, Evion-Brion D: Alteration of epidermal growth factor
receptor in placental membranes of smokers: relationship with intrauterine
growth retardation. Am J Obstet Gynecol 1994; 170: 1238-43.
Heyborne KD, McGregor JA, Henry G, Witkin SS, Abrams JS:
Interleukin-10 in amniotic fluid at midtrimester: Immune activation and
suppression in relation to fetal growth. Am J Obstet Gynecol 1994; 171:
55-61.

Teasdale F: Idiopathic intrauterine growth retardation: histomorphometry
of the human placenta. Placenta 1984; 5: 83-92.

RS

oAl

i=aR =S}

MNE R AT o A

Abe] W ZHQIAQl Fas, Fas v YA}, Bel-2 ¥ Baxo] Ejy

gul

3k Al

WRAFTAA A L FEE
Z 9 349

© = RS

ghs Sel

[

RIS = R B

i

21

22.
23.

24.

25.

26.

217.

AR 8 e} 4% Wgol o)
g g

3o Bure Aoz WY 2453 Al

A7 w7l efutol| A 2] Apoptosis B2l -

. Shen Y: Stereological study of the placenta in intrauterine growth
retardation with different ponderal index. Chinese J Obstet Gynecol 1992;
27: 351-4.

Hetts SW: To die or not to die: an overview of apoptosis and it’s role
in disease. JAMA 1998; 298: 300-7.

Amato P, Zwain 1, Reed J, Yen SSC: Expression of Bcl-2 and Bax in
human placenta [abstract]. J Soc Gynecol Invest 1996; 3(suppl): 226A.
Salafia CM, Mill IF, Ossandon M, Starzyk KA: Markers of regulation
of apoptosis and cell proliferation in preterm and term placental villi
[abstract]. J Soc Gvnecol Invest 1996; 3(suppl): 80A.

Smith SC, Barker PN, Symonds EM: Placental apoptosis in normal
human pregnancy. Am J Obstet Gynecol. 1997a; 177: 57-65.

Smith SC, Barker PN, Symonds EM: Increased placental apoptosis in
intrauterine growth restriction. Am J Obstet Gynecol. 1997b; 177: 1395-
401.

Dekker GA, Sibai BM: Etiology and pathogenesis of preeclampsia:
Current concepts. Am J Obstet Gynecol 1999; 179: 1359-75.

gl A AZIAS) HH AxT
@al7] §iael, At oo
FoAA 247E 309 9] Bol 4 g, AL
o 1 dBge 2AEA,

A3} : AANEE Hok 33 BTN AYYAZl vshel Bel2e] wHol FasE Ao
BT, ol AAFTH Hok w5 FAFANN ALATL T ol BAFL oArliw, o) F o

A ERe] AT AR WIET} FUkete ol fre A el A YAl FARL A E ALY
of A% & s et WA AAoAU, A9 I 942 ARHL ATIAE 3
Bax ©ilo] W u]Sxgh Wy oS Hth Fas Bl Wy A L ejopRSE 4
H| 3 Fas ¢ o] wgo] Zrtale S HYTH (26.6% vs 36.7% vs 0%). Fas ligand Tl o] W82 HAto)
va) Hashe S-S BYT (53.3% vs 16.7% vs 6.7%). T3+ Fas ligand Tl o] HHE 2 Fas thulo] u]s)

=7} mleat gl

ME 37k A )
3

o1 A

HollM g

ZE : ol Fas9} Fas vl AlA 9 Wistz Qg Aoz YzEn, Azt ge) A2 949 5 °

while] WA el v =AW A wslel /1% The s 5UE A9E RelFa g £ 3
T AR, AADE 2 v} A% W8] dpuolxe] AETA} £AAA Fas 9 9)4, Fas, Bel-2 3
Baxe) Bju ] AL ulnG A%, AANEEI AFU Hot 44 BgAZANN ATDAIL H Bo] ¥
AR, ol5 % oAl Bure] ATIAS HES SR ol it 2 FelA QA BAR, ATAAY W
F7hE AARES Hol 4% Folel BEE HUSE WA FHelA, delel ¢ asz Amdch

= T=EorT

AL

A,

of : e)¥hy Apoptosis, A AR, Hold4,

- 959 -



