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Ultrastructural Changes in the Premature Ruptured Fetal Membranes

Min Yong Lee, M.D., Chi Heum Cho, M.D.,
Jung Ho Rhee, M.D., Sung Do Yoon, M.D., Kun Young Kwon, M.D."
Department of Obstetrics and Gynecology, Patholagy', Keimyung University School of Medicine,
Taegu, Korea

Premature rupture of membranes(PROM) is the single most common diagnosis associated
with premature delivery and neonatal complications requiring admission to a neonatal intensive
care unit. But there remains no clear answer as to how the disease occurs.

- Authors compared the ultrastructural findings of amnoiotic membranes of patients
with gestation 36~40 wks PROM with those of uncomplicated term pregnancies. The res-
ults are as follows.

Transmission electron microscopic findings :

In uncomplicated group, surface amniotic epithelium showed regular, uniformed round
shape with well developed microvilli and some secretory products in the cytoplasms. Interc-
ellular junctions had uniform gaps and structures. Basement membranes were thin, stromas
were loose and no fibroblast was seen. In PROM group, there were flattened surface amni-
otic epithelia with partly dimpling, destroyed and flattened changes.

Scanning electron microscopic findings

In unicomplicated group, surface epithelium showed well structural arrangement, round to
polygonal shape and intact intracellular junctions with well developed microvilki. In PROM gro-
up, there were flattened and/or depressed amniotic epithelia with multifocal loss of microvilli.
Cellular shape and size were irregular, partly conglomerated and unorganized.
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1. SUHTS0IES 248

EHAAET S22 AFE ¥ 3¢ Lo’
9 A71g 4AEd 25% glutaraldehyde §H4(0:1
M phosphate buffer, pH 74)2.2 1~4 TejA} 24]
7 AL 83 0UM Q4 fF 8928 A3
T ¥ 1% 050y £l 24 FnAQE ¢ H &4&
gzpdoz HHY AY gL €532 pr
opylene oxideZ &% ¥ Luft ¥ (Luft, 1961)9]
o8 epoxy EYEE Evidle] 37 Coll 1243, 45
Toll 12717, 60 Tl BAMEE E58E A3
Tojd 23¢ 1pm FHE HAF ¥ toluidine bl-
ue 94& A& BF EHE MG v, Sor
vall MT-5000%8 ultramicrotome®] Dupont diamo
nd knife® $33to] 898(40~60nm)e} Y4
Uehlle 2uA8E do gridol ¥2A170 & Wat
son ¥ Reynolds{Watson, 1958 ; Reynolds, 1963)
uo] o & uranyl acetate$} lead citrate® ©|F
AAYG4 e MY Hitachi H-600% F3FAH
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FAAA G S0 AFE FH2AYEAE 4
gdd4e A3 ¥ 05% glutaraldehyde &3}
05% paraformaldehyde €98 E#3 n3ggee
24 AnAdgd. 2% tiAl 01M phosphate
buffer(pH 742 HH® F Ix1x4mm F:9 2
712 A8E 1% 0s0; §402 24 54 F34
g 31 2o 934908 AHF F 2% tannic
acidol 1247 AFAZ g fF&dez 433
o 1% 0s0y 422 2417 ¢ A=HAS 44
g og AY AdgE&2 @+E, iscamy] ace tateZ
AN #%E XA Hitachi HCP-28 UAA AZ7(cr
itical point dryer) 24 o)t @4AE AL&31d A
A AZE dgct. AzxE ANBE AEdd I3
% Eiko#]A} IB-3% ion coater® Pt-PdE %3
% Hitachi S$-520¥8 FAMAAEvZo2 FEEHY
o}.
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1. EUNXIM0IAE AA

AYTFANNE RRFTAH X HHo| FE Ao
YA FoYHE HoldA dAgRs 7 Ue
S5 AEAYdE dfe 52 BHA A4E
(secretory product)-& ¥ + Ut MEG AFF
(intercellular junction)ol¥ YA HF& #A3}
HA o]% MEEo| AZ %Ee slew, EHAY
HE 714%e gk 7] F(stroma) & =&3h ¥
A8 &d(amorphous materia) € ¥ F ANAL,
A f-ohH X (fibroblast) = A tH(Fig. 1, 2). ¥
oA HEH AT} FLHog H& WA wHI}
A Hol glon REHOoEZ fH(adhesion)T BF
H9Fig. 3). AXT AR dIGE 2712 ¥
ol# Ao HFo| AUHFig. 4. AEFAYde
M EA 7 (organelle) o] HAo] ANz FH a9}
¥4 (dimpling) 22 73 Holr dRME 49
HE7F 38 2= Aded o of WHFRY £
Aztast #3971t FHEAcH(Fig. 4, 5. EAAY
HE Hdos ¥3E BYed dRe o AXE
J 92 gE7tA FHLAE Bole £ YA
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Fig. 1. Tramsmission slectron micrescopke fndings of un-
complicaied amniote membrane. Surface epithedia
of the amniotic memhrase show regularly round
shape with well developsd micrnill. Intercelular
jumetions are well preserved. Uranyl scelate and
fead citmce, = 3,004

Fg = Higher -u,gnﬂnmn utun::rmﬂmm namniotic
membran: showing sound amorphous. intracylopl-
asmic products. and this baaal s, Panyl ac-
elate and lesd clirate, = 5950

A ARHLE Rl Uew MgsE F
AYs 519 38 $F49 dse AE4 3

Fig 3. Focally surface epithelinl cells are ﬂ.amru;u and
intercellubar juncions are Gghtensd. Uramy] acet-
ale and lead oftrate, #5100,

Fig 4. Surface epithelin oclls show Mattening, Inbracyto-
plasmic swelling and decreased secreiery prodiec-
s, Uranyl acetate and lesd cirate, = 56.100.
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way, tMEETt A4 27 g3EUthrig
7 MEES 29 SFYYoln ot@ TG
vees gydsis JuMqEs g3y dejg
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Fg F. Burface epithelial ofils shew nocgular conigurat-
Fig. 5 Imtercellular janciions are partlally stparaied and cn with foeally adbesion ot fatlerdng, = 2,006,
crlular cegaiselle are degrmemated. Uranyl sdela

te and lead cilmabe, = 5 10K

e portions wich degenemnbed micrnall, = 3800,

} ) . Tk
Fig & Surface epithelial oells show mund o pobgonal .3 &
shape and regular interccllular ponctions, « 2370
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Fig. 9. Markedly flattened surface epithelial cells with lo-
ss of intercellular junctions are present, x4,600.
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Fig. 10. The surface epithelial cells show conglomerated
large cells with surface elevation or dimpling,
% 3,900.

d7tAe 711e A7 sed 2 71E A
e} 1~1243 §22 dgsich(Averette et al,
1963 ; Atlay & Sutherst, 1970 ; Bercovici and Dia-
mant, 1972 ; Bourgeois et al, 1988). #Iol& &
718 043 T 1AL & FFol AHMain

& Main, 1991). ¥zl webA ZHE7)7E 4T o
A ARY B4E AQYE 27)%4(prolonged PR-
OM)Z Ba7% #th(Johnson et al, 1981 ; Gibbs,
1982). PROM9| ¥l & 373 o]4dolA o 10%, 37
Z olHNM 2~35%F el 323 o1 PR
OMOA F47] Algrgo] gt} Z7lggd} e 2
A A 195090 FihAE 02%e1" 3o
1980 thol M 0.03%E Fadgch PROMY 4
HAAEL A A& 753 A% B2t A
o2 gdE £ . BA JMeH RERZE AT
ABYZE 2 29, AFHE 793, §9, 433
£(CVS, amniocentesis), 4%, vl ¢ e
Ay, WAFo| 91 Er15E ASE PROM 7%
g, AZFAE ££& 7199, 2&Y, i o] (A
Aed, Z7)4e]) SolthRussell & Anderson, 19
62).

PROMS] &ZdE obF WA de A=t A
E AAoltt. YAHez o|&HI Qe PROMY
Ay e () B8 Ji2d 2 ¥4 F44
B o2A Z o490 ferning, pH AAHlitmus, brom-
thyol blue, nitrazine), diamine oxidase (3) %-& %
AA3 442 (Evans blue, sodium fluorescein,
metylene blue, indigocarmine, pyridium) (4) %%
Hu|AY Adx AXFA HAHLanugo, Sudan I,
papanicolaou, acridine orange, vernix cell &%)
%) sltHAllen, 1991).

AAH Ruggdse B A 11T 337
@o] 8~9m NHE W AAHA gopte] 7t
dojuteh, 22y g3l ArRolA whato] H7Hd
gloture] T4} dojuke el 271del thafA
£ ota A&t A AAFH

21274 PROM 9919 d7dido] 5ol A&
74, Ame g% F4, TAHQY doty &4,
AgE AeHH wx HEYH o Foln(Fried-
man & McFlin, 1969) o= ©¥dA7 AASHA
Ag@ctn A Fech PROMS 4d4¢ 1937
& HA o|ssford HEL PROM 44 dlo}
gl A Yojupe ot 1 BR ot WA
3 siRzAH 543 goletg TSI e A
¥Eo AEREH B4 % o AFEEFC] FA
uhe 2b2o] taiA oEA WHEEEstE ot Aol
%8 38cHPolzin & Brady, 1991). 4¥=te] 42 By
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o} 9} g (embryonic ectoderm)olA e o 3
794 A7 @(neural ridge) IUE @322 Hi
o, e §29L WA oy 2@Swdsn 9
SEHEANMN 714 (Benirschke, 1990). ¥
0.08~0.12mm¢] FAolY &3¢ 728 7tA1 9
g Edole §743 vHEEE /AT o,
EE&F AX Aoy dAPze Hotte e ¥
A KA @A A Y AE i
© HEL AREC] VZE YA, HE o9
Aol RaA0e] dZe ydAld By £
A e Y4 § ol AUt e A
38 £ QA ok YHAE e AHEAY Go
lgidzt Adgict. 4% AHAE FE= type W,
Ve R94RE2 FAE NAYLY gt Aoy e
podocytes$t A2 A& A HF=lo] Utk Type
V 294 FE 7149 oldZ Welzt AEY type
I 2937 M2 HolAl doh AEY71AE type
I, I R4dzs 34 9494, df2A4Ax 5oz
T4 @ ¥ APz AFHA ¢ 3F
A A 27} EAf gt

FE2%4L 0.4~04mm FAZ FLHTt o 49
F7ch(Verbeek & Robertson, 1967 ; Azzarelli &
Lafuse, 1987 ; Modesti et al., 1984). 249 2~
1039 9% AFHMER FAHA 9dos §27)
Aol RAAFY @ota Fadd Yot g9
< HEY7IAE Alojo] £ Mz FIdn Yk
SR E g@So $EHY sloen FEHA
dute] e iAoz gGEAS FFFPo
(Benirschke, 1990). %22 ¥-z}& 60,000 dalton ©]
A9 & A9 dsME B39 geoh ol
gto] £FH i s 2AL ANF FAHA A
4 B3, ¥4, AN, % Fol2 F5Y +¢¥
E3& olvic ko] YR jron, calcium, phosphorous
S0l glucoset FAF$ol 93t FHgHCun
ningham et al, 1989). Hlole& <A 7E 7|H L
t}g3lch(Kanayama et al., 1986), 292 E&is
Q) trypsind YALR7] g FoM 1 FE7F F7
8l™, 1 matural inhibitor{] alpha-1-antitrypsin&
At 23] type I ZYAS F9Y @y 3
% Ao 2A #BA3EE collagenase? BA3e
PROM 43 Fa% 4¥€E ot Trypsind coll
agenase? T w¥E EHEALT YA AL ne
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uirophilelasgase, metalloprotense, gelaninase pr
ubeogglycanase, cystein protenmse o THSunchkl
in et b, 1566). #cho] A mik A1 B
a2 Errech

N Fgadis dss €98 A5y, F
4 ER7 g€euA] e A& e E BN
o flugnd & gedsd gis dis gd
(Manabe e al, 195, %4 /587 WHaH fga
dgo] Hang fube] i Axdsrt Py
PROMS 71271 718 £ Uck Y 499 435
FES Ve 2@ was g4 ® Hoowe's2 9
Mol mpep Syl PROM SWd Yobs gass
AW gldqle] WAL Ag a8 @ 249 A
Y de] g =fe] HAS PYE YRE Y
o} Awee FuSN 4 PUEE ¥ DE
Lavery of sl 1980 33 PROAIS] 243% + 5l
f, da=es skod e Aol zgH 7l
ge] #YEle] F] A F HER AEol MY

-
T

of W frEe] ajgiec, 324G S &5 4
als 12y sREd phosphatidyl incaiede| 3228
! phosphatidylglyceral #% dipalmiboylphosphatwdy]
chalines] Z78E 54 lhpdrophobicityle] 571
i EE suizr padsl PROAE S
£ # phosphalipases] 48 phospholipedt arachi
done sod® MES|HcE7 o] prostaglanedin Es,
F2 4522 g e sojy &84 ¢
¢ Hisle] el=te] SEE A vlasyy Fa=
§ te) HHHC(Artal and Sokol, 1976, 471
& Adgies fE8d SEL Age] ool
agenase,  prolesae, phistase® HE&0] DHEYF
WA a7 oe siebg afgfa|#] il peostaglandin ca
sende® Fakstel 2l o2 B HE
o EasEdyE o]Fo] SN AAE ElE 7
5 Fusa) Seow UUE dopthE: tusA
e Yol 47§ Y perossdase-hydg
e peroade-halide systomd BYHE AFA B
deiw, g deFd 9t G478 perovide
aclivily & qfe] H4E= hydrogen
peroxides 2IHH A A dHES peptide
chain #8848 Y27 fa] geigs 2P F i
hslrfel S M F§ct, Hid e eylokimes, pnterbeuk
in=11L-1}, twmor necrosis factorl TNFY §0] &

L
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EAXE IUH ZE HEAA collagenase &4
31- prostaglandin 4§ A33o) PROMY #i8
£ 70| RisIgtHDayer et al, 1985). 8% 3
A djopets} 7)ok sjoletel xvlA -?&91 k-
A% 2439 vad ¥ =g vlma i
. #2 ¢EE EENAE PROMA Jehke 7}
A AWy WsE Y W3 £E4 JAd 3
9. & PROMo| s add Ak a7t
23, AEstE Yyl dasl 20 olF deAte)
o #34. -Be] HFTGL Hod, FEH} ¥
2ube] MR FAREL A WAl 04 Y=
g1 dgeh o dFE Wk AgH AW
ol g xuATze HeA¥d wsle PROMY ¢
dolzty) Mok FAY ROE FX3}HTHBou-Res
li et al, 198]). ¥oe) HETESG dojt &of &
Adte 2949 24 4 ZF PROM| @ogtis
=2E5& ¥ Bou-Resli et al.(Bou-Resli et al,
1981 ; Hills and Cotton, 1984) §& PROMo]e] 2
FE AAAMN HYE SHRYY dojet 72
e (1) FAA gl (2) AAPRE AELY ca
nalsE°] & gA7 4713, 3) TR EFO|
ghobAl T, (4), M8 TS 83y 3ad 24
3 A%E /M4 ¥z SEHUGY 3l ct.
Skinner $& PROM dlojutelx 293 #¥o| &
A8 ZA8TD 35tHKanayama et al, 1985)
Wste dAdide 293 PFo| TarH L33
collagenolytic activity’7h F718the 3% A9
(Toppozada et al, 1970). Hills and Cotton &
glotete] ERd ol Ae] dispe] A7FE A3 PROM
o ME eotete] nHE AYAE ZA 8o 3
(Hills and Cotton, 1984), AEH oui12(339)
Ay He Holurg &4atol Hohe Rold oL
AdA RFo] EW duAs Huo} EHdn 3o
wate] 74 &4% Fasted ole F3Ud
EW §A48F A4 7198k Re) ohdst sx3l
ot F5ue] REARAHEE ol A F¥FAE
£ fESS fPUAL Bagoe Hold et
o A7 10cm Boldl Hs§ FEA7led 56~68
mmH,09] Yde] HLF A2 FAH oA
2o A 17 2719 Adnert dojve AL 49
HE1 JkEmbrey, 1954). ¥t %F_‘!}«l 1/3~
/4 SAd g3} 229 Ade P& 54)

7% Aoz zZAEAH(Polishuk et al, 1962). %
7seE et Ruj4FRe] d@ =FE WY
#A%Y. Axgol £y AxWv|Zoq FPE
ute] xugrze HE 2y dEFMME R
W AYA XS A Yo EE BelE AR
3 Ude w4 0] wAHNY TR E
A gEdA 2 AED) AENRE 94 AEs
Y E Bo FAoY HREEMEE HolA @)
AY e FARAYI APRAT 383 A{H,
MEZ APRY o] Wolxn RFo] FUsHN
o, MEZEZY A7BEo] HAH AU HHo
EF¥aA 24 == 335 gl%ieH vHER
= AU AL FAYHLH AR B
o4 EAL F7l9) gad &£ ¢4 B T
Adle 24Y 24 3719 HHEARY 371 A
Aou BYE HRFY AFe FANA @3k

FAAAR A 2244, dzFdAe 23 4¥
AT wgo] FHHol moo] kY A 7Y
olm HEA)Y AL YAHsL FAME E
nAfgEst & 2eso] Atk dYTAME 49
AE FHo) B nA4FRE 24 FE 7Y
# uge BT, AEEge Ei¥sn dg
a7§ 2o dFe AYHEs HE BAAN B
olZl® AT §717F YEE FAE Rold 47
AME FAAEIL FEASHA BHson He
oz A9MEe AM7} g8d 228 2J 2
NG ZujMFze] #E BAd o|AL ZI|BF
o Mgel sprlnce 2rlgee Az A
g9k, ¥l BAEd % FaF KA
el 2P Af9 Wbl didMe E 4¥4d4A
AP ARE 4& & YU

v.d &

271949 Fode diez JFo| AFH7
Aol B471 e 4L g3t gask AFAAR
Ao 24 #HE7)E e ot 1~1243 Alol &
53 Atk 27959 4de @ A 8K
o 2§z dAzz gedHn dd Hopte %
3% gEgeg P4 ded due Hopy 3
Bide 258 fAsed 20 o a9 2dd
A%go) EAsE HUFE P FEUET &
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AAES Agdsta FHEY 438 E9d
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sof B39 P 2794d TAM FRE 204
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F9 @4, AxuAg §3Y, A7 $He2
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