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Background : The placenta from a pregnancy that is complicated by intrauterine growth
retardation (JUGR) tends to be smaller than that from a normal pregnancy. To investigate this
difference, we analyzed the telomerase activity, the proliferative activity and the mRNA levels
of apoptosis mediators in placentas. Methods : In 20 placentas from normal third-trimester
pregnancies and 22 placentas form pregnancies that were complicated by IUGR, the telom-
erase activity was detected by a telomeric repeat amplification protocol assay. The prolifera-
o 420044 119 229 tive activity was assessed by immunohistochemical staining using the MIB-1 monoclonal
AR : 20059 19 252 antibody. The expression of the apoptosis mediator was evaluated by semi-quantitative reverse
transcription-polymerase chain reactions for fas and fas ligand. Results : Telomerase activity
MoK} : FE 5 was detected in 2 (10%) of 20 normal placentas, whereas it was not observed in all tested 13
- 130-702 N2A FHET 8718 1 placentas that were associated with IUGR. The proliferative activity was significantly low in
é??li% :'3 el the placentas that were associated with IUGR (7.44 +2.96%), compared with the normal pla-
;fl : 8;3522%1) centas (11.0-£3.48%, p=0.002). There was no statistically significant difference in the mRNA
E-mail: yang0604@khme.or kr It_avels qf _fr_:ls or fas ligand between two groups. Conclusions : Low telomerase and prolifera-
B L 2001 AR el A0S tive activities in the placenta may play a role in the pathogenesis of IUGR.
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T Ao A e Agolth

1972 Kerr 5% 9l A5 7149 AMZAEARE DNA &
e T2 AETL BEEA 8 A4S AR AEARY o
27 sl= 7 ZolH, fas9} fas ligand, bcl-2, bax 5 o7 9l
Aol eJste] 2Ao] H& Bpe golrt. AbEe] A gkl
M Jal7IZe] o AATFE AZAEAL S7FE Al
2 R

Fas9} fas ligand+ tumor necrosis factor (TNF) family©l
23l A ET @lolt}l Fas-fas ligand system< 7“3"0]1/} A
29 Z+e immune-privileged sited| A A ZAEALS 215}
AZHEE Fole 7152 I Fast T 23oA wdd
AT fas ligandE £33 Y E T, immune-privileged site
o} ginke] et EoAut AEE ! dalg T Etoly 2
7HAZo) M o] M EAEALS] Z7}o] fasd} fas ligande] 2E 9]
sl ddEdy ok Smith 53 Kudo §'& A
WA A Bl M AEAEAL SR AT Baskgith 1
gy 2] EEAA gl A M EAEALE -3 fasd)
fas ligand ¢} 22 ZH2ke] QAE tidted = ofd A€ bt
sit

2 AtdMe AU EEAA gl x] AE2F7E FoEs
71A& W32, Al EZ2]0] B35 telomerase A9} MIB-
1 9Ag St Agu HgAA it Ao dAeuke] 2}
o|& BlW3Al 3th i MEALARE 2ske QA fas
¢} fas ligand9] W&o] AU WA A et X o] AzAE
AL Z7teL HEo] lEAE AW E YA St

Mz ot Wy
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5] cﬂlow Ak A BEAd EHHPEA‘ = e ES
o Aol ALY Bl Baso Y £5
1998 ] AFU] HEAAo R ATy AGHNE B
7H&H) glole] AZo] 10 percentile WTo] YW a4 Z5k
A B e A 30FolA 405 (HF 366
2.37) Atololl Huket oo 2 HE AH e, Bt ‘1‘7']]
B 290478 gm, BjoF= HF 1,907+421 gmolith %

o>' rir I-I- ,—1‘4

L7194 ek QA 3BFHH 407 (H 383+065F) At
ojof AN e RS AMEIY, et FAE He
510£95 gm, Elol= Hof 3227+366 gme|Slth
AREEAE A D712 Bk 200 9 A A A
ek 1393, A B F 308 ool AH A
Btz A S telomeraseﬂ— fas, fas ligand TS H7] ¢3le]
Al i & YET F -70C YEaol %7‘% Bl
WAL FREATS A7) fste] HAR
A Ao Hole oA AFH ATt By
H&EQA 3} MIB-1 ZA g st S 95l 10% =4 £
29 yAste] sepl E50 8 st
94 o] AFgHEEAA BNk MIB-1 WYX
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Telomerase M= £XE 9|E Telomerase Repeat
Amplication Protocol (TRAP) assay
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2719 %
17 A7A -710C WEL 01] B
Wed 245 BT dEr 2 W

S 15 mL FEZ At YZ4H lysis %
(10 mM tris-HCl (pH 7.5), 1 mM MgClz, 1 mM EGTA,
0.1 mM phenylmethylsulfonyl fluoride, 5 mM /S-mercap-
toethanol, 0.56% CHAPS (Sigma, USA), 10% glycerol) 300
ULE 9 SSAZATE dgolM 3087 ukSE £ 47C, 15,000
gl 3087 QaTeste] A AU Aol A A
A -T0CON NS, #3286 DA SRS Bradford
assay (Bio-Rad, USA)Z &43}5t}
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Polymerase Chain Reaction (PCR)

02 mL PCRE £H0| 15 pmol®] CX primer (5 -CCCTT-
ACCCTTACCCTTACCCTAA-3 )& Y3 waxZ sty
. 83 20 mM tris-HCl (pH 8.0), 1.5 mM MgClL, 50
mM KCl, 0.005% Tween 20, 1 mM EGTA, 50 M dNTPs,
15 pmol®] TS primer (5"-AATCCGTCGAGCAGAGTT-3")
9} &5 thild 1 ;g3 202 Tag DNA polymerases ¥
T, SHTFE AdAEe] 50 L7t HA 3Gtk 25°C oA 30%7F
HRSAIF1 3, 94°C oA 2327F 7E 3] telomerase®] €& ‘”4
AZATE 94Tl 30%, 50C oA 30%, 72°CollA 4539 W
< 353] AAIEIE PCR AHE2 12% polyacrylamide geloﬂﬂ
A719%3 T, ethidium bromide® 7}X 36kt Telom-
erase == -ir%f& oA 1 ugs FSAIFS ® 6 bp DNA
ladder7} Holez A e As S4o=2 sgith ¥4
o Es o
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lysis b9} A thZw2el C33A2] RNA| RNaseE #|g
sto] ARE-SESATE

HPYEFM RT-PCR (Semiquantitative Reverse Transcription-
Polymerase Chain Reaction)0i| 2|8t fas, fas ligand2| 25

Total RNA &

28 gk s B2 AEHE B5ke] 15 mL FHE &
713 Tri-reagent solution (MRC, USA) 1 mLE #H7lsle] &

318ttt Chloroform &9 200 L& Avlste] £s}a, 4C
ol A1 10,000 rpmgi 1057 Faliesisih 45ds A2
EHZ 27 & E29) isopropyl alcoholS H7FeH TR &£3tsle]
1057 AAE9T) 283 4ColA 10,000 rpm o2 10587F 9
ARt AzdL A AS THe RNA pelletE 70% ethanol
2 AF3Hch RNA pellets 4339 0.1% DEPC7F X2]€
ol sl stk

olN

CDNA &

0.2 mL PCR& FHol 4 ug9l total RNA, 5X RT buffer,
10mM dNTPs, 100 pmol Oligo dT (17), MMLV reverse
transcriptase 200 unitsE ¥ & Z=HF52 AA Fo] 25 uL7}
A EFSIATE 37°CAlA 1A F3t wiekste] cDNAE ¥
dskdeh

PCR

02 mL PCR% FEo] 2-4 uL2 total RNA, 10X PCR
buffer, 10 mM dNTPs, ZtZ} 10 pmol 29 AFe9} &5
primer, Tag DNA polymerase 1 units Y& & 2742 A
A&kl 50 L7t FA EF3BIATE Fase 94°C 50%, 60C 30
%, 72°C 30x%9 u$-g 353] “/\]OP , fas ligand& 94°C
50%, 64°C 30%, 72°C 30%9) HHs-S %55] AASHAT Fasot
fas ligand :LE]J_’_ glyceraldehyde-3-phosphate dehydroge-
nase (GAPDH) TR Z=Z S 95l AFR3E primerd]
719 Table 13 72t} Z=Z5 AEL 2% agarose gelolA]
A7) O%?} ke ethidium bromideZ M st 23813t

Table 1. Sequences of fas, fas ligand and GAPDH primers

Primers Sequences Product
Fas 187 bp
forward 5-GGACCCAGAATACCAAGT-3’

reverse 5-GGCAAAAGAAGAAGACAAAG-3’

Fas ligand 212 bp
forward 5 -GGAATGGGAAGACACCTATGG-3
reverse 5-GATGGAGGGGAAGATGATGA-3

GAPDH 306 bp
forward 5 -CGGAGTCAACGGATTTGGTCGTAT-3
reverse 5-AGCCTTCTCCATGGTGGTAAGAC-3’

GAPDH: glyceraldehyde-3-phosphate dehydrogenase.

SYEMHI|(Image analyzer)E Set H2H=24
Fasé} fas ligand 37 BAHEE EA171(Vilber
Lourmat, France) & ©|-&-3to] FatAaoinh 4 WHoE
+ fas9} fas ligand PCR AHz9] U (density) S house keep-
ing §34Q1 GAPDH PCR AHE9| WEE o] B &
Regale, WS B4 S A

MIB-12] B0l Al 5fatY

Avidin-biotin conjugateyg ©]&3Fe] MIB-1 3kA|o] tjst
A4 sstd A S skt gl TelE EnkRAE 4 /lm"]
FAE wEste] poly L-lysin®® 2|3 Sgtoltof £¢1 &
AR7NA 2A7F o)} AZety gt wAS SeAlE
ARTE 001 M sodium citrate =% (pH 6.0) oA 557} 33
AARMAE o8 7tEAME] -, Tris $FHOE 33] A3l
3% H0:004 1087F BHGAIAX Wl sdstase] 44&
AA ST 183 AAF A0 7 3087 vhsle] njSo)d 4
TS AN = dap f{}iﬂ o] MIB-1 (Immunotech, France)
= 4CollA] 18217 53t §ESAIH T tha o]Ab 8 (biotiny -
lated anti-mouse antibody)& 25%7F ¥H-A]7] 3 avidin-biotin
peroxidase complex9} 2587 WHA)Z T} o] AL DAKO-
LSAB kit ol-&ste] Faslich. LAz E AEC (3-amino-
9-ethylcarbazole) & AFE3SlY Mayer hematoxylin® = tx
S § T8 TUAR FHE dnoE FEEA

MIB-1 skl ¢Js] YA AA+= I8)8(400 X, Olympus
BX40) AlekellA 7 dAo] Z4E ol FulE AEste] ¢
o7 HAE Axe] MiEES Fath

SA el

57 A2l Statistical Product and Service Solution (SPSS)
ZZ2IHE o]f3te] HTEAEAY. Telomerase FALE
Fisher's exact test® #3151, MIB-1 Qo) 93 A=
A=2 Mann-Whitney test® #4189 th Fas®} fas hgand
TR HHL t-test® FAEATE FAA AAY frele
2 5% WO ¥,

2 1
TRAP assay0ll 2|5t telomerase2| &5
TRAP assay©l 93t PCR AAES 12% acrylamide geldl]
X A719%3 A3 6 bpo] DNA ladderingS #2aich %

A hZFOE ARESE C33A SA EF A= ladder7} F2E
O} SAYZFOE AL RNaseZ A g]et OA| 59} lysis
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HZ Ao M= ladder7t FHFAHA LSkTh B AN 2Ll
A4 B719A gt = 204 2 290(10%) ol A telomerase
ladder7} HEE UL, A2 TEAA HFE 135 BT w3y
A 9tH(Fig. 1)(Table 2). SAFEANA A 27dal
ekt A ] ek 7] telomerase W AEE F
93} z}o]E Ho|A UTHFisher's exact test, p>0.05).
MIB-1 &
MIB-1 ©2&4 JAE HAzAs S g A3 F2 4§
ofubi| L o] oA ZMoFT HAE QO 7
EAXE 7HE GAEATHFig. 2). 873 27194 B 20902
11.0£348%, 25U WA Bk 2260 744£2.96% ] 24

A5 Uepo] At ke] 2] B ek 251
o ZA=2 W9 tH(Mann-Whitney test, p=0,002) (Table 2).

100 bp —>

40bp —

M C 1 2 3

Fig. 1. Telomerase activity is detected in placenta from normal term
pregnancy by TRAP assay. Telomerase positive samples produced
a characteristic 6 bp DNA ladder.

M: molecular weight, 100 bp DNA ladder; C: positive control (c33A);
1: negative sample; 2, 3: positive samples.
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Fas

g 714 Bkt A A kAol A RT-PCR
of ofaf fas W HAT  AATHFig. 3). AT WEAA
iRk 13¢] 2 1090(76.9%) 9 B4+ 2719940 Biuk 206 Z 19¢]
(95.0%) 1A 187 bp®] bandE &Ikt o= A deintalA
A TR BRE T v 5 8 P Hel Ao
1w v FATH R Fo9 2te]7h YIATH Table 3).
Table 2. Summary of telomerase activity and expression of MIB-1

in placenta with intrauterine growth retardation and from normal
term pregnancy

Placenta with IUGR Term placenta

0/13
7.4442.96°%

Telomerase activity®
MIB-1°

2/20 (10%)
11.0+3.48°%

2 Fisher's exact test, p>0.05; ?, Mann-Whitney test, p=0.002; ¢, mean=+
standard deviation. IUGR: intrauterine growth retardation.

GAPDH
<— fas (187 bp)

200 bp —
M 1 2 3
Fas ligand

GAPDH
<— fasligand
(212 bp)

200 bp —>

M 1 2 3

Fig. 3. Human fas and fas ligand genes are expressed in human
placental tissue using RT-PCR. M: molecular weight, 100 bp lad-
der; 1, 2: positive samples; 3: negative sample.
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Fig. 2. Immunohistochemical staining of MIB-1 monoclonal antibody shows lower proliferative activity in the placenta with intrauterine growth
retardation (A) compared with the placenta from normal term pregnancy (B).
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Table 3. The mRNA expression of fas and fas ligand in placenta
with intrauterine growth retardation and from normal term preg-
nancy

Placenta with IUGR Term placenta

Expression rate?

fas 10/13 (76.9%) 19/20 (95%)
fas ligand 10/13 (76.9%) 16/20 (80%)
Semiquantitation®
fas 0.264+0.213° 0.349+0.260°
fas ligand 0.260+0.250° 0.234+0.183°

3 ttest, p>0.05; °, t test, p>0.05; ¢, mean +standard deviation.

Fas ligand

A 1A Bk Ay 3EA 9 BRkRA oA RT-
PCRol 9] fas ligand®] 2dS & 4 QUK Fig. 3)
Az g4 gk 139 3 109(76.9%) 9 27194

3%

EEl 204 Z 1649(80.0%) 914 212 bpe] bandE FHelste] wk
Agol 2ol Holx] ok, & Ao gk &

o]gt 2ol 7} It Table 3).

placental Vasculopathy), b Alolg = by E 9]
2 AeE3t § 6]'03 oFet Ado| 274
7} IoeiA &

S} T
o FEAel izﬂ_zib gke) A717} Xé*&%‘

S A ek o
AL 8 He o) AEE TR Aot vk AE Sl
Gt AL Z499) gt ATADAY F7h B P B
ol o) ALY Zolth AP LB HelA AEAE

AE AR H 7180 BEET QLo Al EE 5N
E oJAE Ho|¥ T B A= X 47t EolEe #
AellM MEFA5e] "t FHEEA9] JRE e HiA,
TRAP assay® telomerase 32“3‘}_3 BT MIB-1 H9x23}
3 Mo s NESHATFE T3

H L telomerase 2t Zubﬂlﬂ- AEZ A F718 2835 2
A2 WA B A7t o]FoIX AL it} Telomere= TTAG-
GGe| WHEH7IMEE = A DTS %—Zﬂfﬁ‘jﬂ”
HAADEES PgstA7| L Aol wekg e, Mg 5
F2HE GAAE B3 7159 Atk Telomerases telom-
eric DNAE /43t imxﬂ,] Adolg HHAIA AMA T
S ST B JHAlEAoH, A o] E43tE
telomerase”} §12™ /‘ﬂfx—il"&:"é% st Bo TTA| 9 Holrt &

OFAAl Hof Apdtt), AREe] e Hk A telomerase ST

o(t

oL

Ho|Z - 3AjEt . ks

= 71X E AT Bl e A Yottt
B utsu 53 Kudo S Z71Ejwkl A 2+ 93.3%
9} 935%9] B FHLE HPo, Al 719 oA E
64.3% 9} 625% 2 FolHTA dHTE F B& 27194l Hnt
ol A 81.3%, T71YA BHH(37-415, Hit 39.35F) A 95%2]
FACE BT 84tk Cheung 5% 27185kl A 36.7%,
Z7)eukol A 20% ATkl BFAY, Kyo 512 §E2ellA telom-
erase SYEE AT Z71ETIA 76%, L7IEfREeA
1% JTL A 2 AFdAME B7IYA BEH(38-40F, Het
38.3F) 204 = 2491 10% 4] telomerase WS BT}

oao
rlo

lﬂ

A wez|dlo] Q)= EHtlA 9] telomerase T %= ¢l
A, glolE AR oksltky g Kudo 54 A4 gt
A|A

o] E422 6 bp¢] DNA ladders} Hlwate] Az L
guto M= U7} 93 band7F #&AE O] telomerase BAE7}F
Fty STk Lzutsu 5 Adl @eAA EwklA
telomerase ALt AFEA] FAPTH BT B AolA
telomerase BEE F4 27194 ElubolA] 10%, AU 2
g9 WA HEER] By, T F b BATECE
ol atol= flgleh 2o & Aol AREE Ejuke] o]
A FEA A dale] HF 36,6501 H/FL7] Y] Hy
3B3TE, Al EEAA Eivte] ZAYENIET g o]2H,
Ave A %}ﬂamoﬂxu telomerase EAE7} 4-20%"%"
29 As sy, B A3 AMEE FAENEL 2
W 2Rl et A telomerase B L7 W A0 F Azt
T Stk

Ki-672 AE9] S4%55 H7Hed o 6] 2hol= o
07 Go9t 7] Gi71E A BE AEF7)A = 3
Holtk. Ki-678¢] AxFA el sl T=olzl MIB-1 A&
seln EolE 2AM NEZAFE FHE 4 okt AR
gt A o] MIB-1 ZAA4 % telomerase AL} vl
2 27 QAYSFE 53 W2 A Yok

Izutsu 552 MIB-1 S2A57F A4 271t A 281+
17%, A2 @7)euto) A 70429%, AW HEAA gyl
A 19+06%%, Az EEAA eutlA 4 A EjkE
E} A EZZ2)50] 7HA% A0 8 Bystgdth 12 Smith 5

& A} 271t A 11.8%, Z7]ejutolA] 9.88%, L7 e)qr
Ai 315% 2, Jile] AYAFE NEFHFo] Paste &7
R
o

rol o

ol @718 AU WA HIAs 37%5 3
7| GAst Gp) Qi Aol Bl Ay g &

o &= MIB-1 &
W WA
A ek &
W e de
S, AEFH5S 258 o e 202 et o)sh 2
FH%59) gae AR $EAd QAN PR st
S eo] A el AE 57k pashe H AHHOE 710

SAA T 4% D7 el A 11.04348%, 2
W 7441296% % /4ENe] A wg
OJSHA ESATE £ ATl AREE BNk A
| AdEinig 25 o o]& Al7]d dolA
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e AoZ AZHL

e Rt A o] MEAEA AR 27 Hjitell M e A AN F
E Holy Wdle SFIMNEGFIA Holm ¢Jilo] zlgh=
FE Z7slH, AU HEA A gutA AR o Skt
T BT T Ykt Kudo e terminal deoxynucleotidyl
transferase-mediated deoxyuridine triphosphate nick end-
labelling (TUNEL) QMO AEAHAL A5 Fa5l=H,
A4l 2659} 395 Atol9] Al WYAA BlWtIME 97£74%
ol ° whsted Ao 271441 et M= 1.1+1.9%, 34 371
o} D7IANNME 294+37% 2 AW HEAA et 9
o] QA AZAEAPE S7FEATHA kT Smith §M2 2]
AZU B A Bt ME 024%, BA 49 Te Ekel) A
= 014% = freJgt 2folE Bk ahaA, AMEAEARE A%
oM FE7HA 122170l A2)A] &= whE FAo]7] wiel
nAgh Wstets AA AE o] SHelAE & AelE UER
o stk Axt §°% 7] A wEAA EkelA 42+
296%, A2 B7|YAA 093+012% 2 JFIE 2ho)7} Sl
T skl ok AEAEALY] ZTP7F A e A e AQ191A]
AIRNA ErgebA] Bl skl o]k Zro] A=A H
WA AR Z71H 7] B AAEE AEAD
% fra A oils 230 R MR} AR st 4
2t

Fas ligand (APO-1L T+ CD95L)+ TNF familyel £3f
= Axet doz 7 S8 fasHr} AgtE A A I
Ak gul e g-8kA| e oFatol ) extravillous trophoblast
oM vHEold fas ligand7} §EANIL BiRE 7120 X A2
£ $30A12 4 Q& fas-bearing maternal lymphocyte?] 2
A0 2R golE B33l BjurS immune-privileged siteZ
FANAG

Koenig 5% 944 28yl A atat
o
=
[e]

i

o} Allaire 57% A7HEZeA WY
HMO 2 fas9} fas ligand?] L} A EAHEALS
227} v W3l fas ligand®] WL Wl fase E01 A%

e

fas ligand WA WP/} AT 7)o G WA
Zolgal Atk ARES AU HEAA Eut A Al ZAE
A} Va7 Wl AZPAS 2 e fas9) fas ligand o] W
o] WPt Tk 4 g Aolgy AZsieh I8y RT-
PCR WO fas9} fas ligand®] WS B vbgekst A
AU weA A getat g 2719l Bk 2 BAgE R
Frogk Aol & FAskA] okl

oo AFE 2okl telomerase FAES MIB-1 941
S AESAY vl A daAd Bk A 2719
A EEET O Y S4ES By ek AR iR

39

Al Eutol A Ao 2714l EtRTE NS o] 7HAE})
2ol gjute] 717} ZolA I AT F7t Padle AR A
ZHE T}, A ZAPBAN #Adshs RIS fase) fas ligand HEL
A A ek A D71 ek Afolol] SR %
o7t #AEA AUtk AEAEAIE o AL EFHOR
Agslhe Fgolm opbn AU IR A Eitel A ] AlEA}
kel Z7MolE fas} fas ligand ©]9]el| T2 <17} 1 o
stelzky Aok AAEEke) Al ZAE AL A bel-29} bax H]
o] W39} TNF-¢7} $88 9L vk 2t 9ok de
EE olo} 22 QA tigk et A7 AW HEAA
Hho A o]Fo1 AR o ifHh

E=)

5]

=
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