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Final Lecture

Some Topics for the Placental Pathology

Mariko FUJIBAYASHI
Department of Pathology, Tokyo Women's Medical University Medical Center East

Recent studies have elucidated the pathophysiology of the common placental disorders. It is believed that

gestational hypertension, also known as preeclampsia, is a two-stage disease. Inadequate migration of the tro-

phoblasts induces defective remodeling of the uterine spiral arteries. The poorly perfused and re-perfused pla-

centa (Stage 1) produces antiangiogenic factors that cause maternal endothelial dysfunction (Stage 2). It has

been hypothesized that a luck of fetomaternal immune tolerance leads to insufficient trophoblastic

differentiation.

Another placental disorder is chronic villitis or villitis of unknown etiology. The diagnosis of severe chronic

villitis is important to the clinician because it causes intrauterine growth restriction, fetal death, and neonatal

neurological impairment. These lesions could be of immune origin. It has been reported that the pathogenesis

of chronic placentitis is the maternal anti-fetal cellular and antibody-mediated rejection.

Disorders of gestational immune tolerance underlie these two placental diorders.

Key Words: preeclampsia, trophoblastic differentiation, chronic villitis, rejection, immune tolerance

# =
EBIARIL L LTERBOBIIHD b 47y
S, RO & BRI 2 K % 7> Do

TE723BAEMEIRY KD, FHIRII7ED S L FhE %
22ODT —RITKo TS, JE#EITHF A 40 HEH
L ife L2 WIsER T 525, MofiEiz L Zb b d
ZEDIRRE - WEDD Y, K TIWBL AR

HloTHh%idns (Table 1). LA L, JHREDMEY]
PHELIZONTHE O LD > TL B, ZlkiZb75

e FREOH T, BRINZIFEISH LR TR

JI[LEJ DGl L, BRIRN 2R BEAMR - [12YE G
25 (FRICEBMERER) | Z2I0) BT 5.
FiREIME (preeclampsia)
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1. EiREMERIE DS —RE

B 1L SR A2 B (trophoblast) D12 A B3
FHND LIk o TR E 2 IRTEB) IR O WA A4
Thb. THINIKEBMIL L 225 B0 e, Tk
R 7 B PRI 2 s - IR i, (blastocyst) &
LCHEKRT A, AHRIBTIEZMH 9 0 HEI B
Mol 2 2L C & MR, 13 HEICZRILAE ALK
L, ZLICBHRMAS A L CHRERMBEL 22 5. HIR
T CIE R AL O wilIE T & 2 Ml P S 22 i
EE L CHIRgiE 2 TR L, S S ISR 4~5 8121
WEIREREME~NGLT 5 (Fig. 1). #ESRE
BRI~ D3I ¥ 27 F WAz E R Rl B K - D
M Ay NI =210k o THITT 5. MEIC1E£ L

Table 1 Classification of placental diseases

Developmental disorders

Multiple pregnancy, Molar pregnancy, Abnormal implan-
tation (Heterotooic pregnancy, Placental adhesion) etc.

Circulatory disorders
Thrombi and other vascular lesions
Placental ischemia—Preeclampsia
Fibrin deposition

Inflammatory diseases
Infectious
Non-infectious

Metabolic diseases (Maternal diabetes, Fetal metabolic stor-
age diseases)

Placental neoplasms and metastatic neoplasms

Cytotrophoblast

§

. NG ”
Laterally extendsii,k?;.’h(zf’ A\ ‘;7

cell column -
(Trophoblastic shell) =

! Basement'\_> ¥

11

DGF, Thabbd A MaA v, BEST, Mt
I HZEAE L, metalloproteinase, HEFIEE DZAL,
Wik 3% % 2 ME i ¥ I+ (hypoxia-inducible factor 1
alfa : HIF-1ou), JF iy 3= 24k 8 S PUE (major
histocompatibility complex : MHC) 27 5 A 1 457F
(7 5 A 1b) ® human leukocyte antigen (HLA-G),
ELRE & > 7% 7 @ semaphorin 3B 7 EAEDH D
% 72 I B A, MLRkEK, NK (natural killer)
HA, NK AL 233839 4 killer immunoglobulin-like
receptor (KIR) * ¥ /3N—7p EAVEIEMILOE A
AL Tn B,

TR % 3 21250 7245 T (1 trimester) @
Wb LT, IEW TIZIREEIR2 GBS 2
ISR ES R M ke () 2R L CHM
EENTWS (Fig 2a). T07:-0lEH, KRk
() OBRE» S DRA LR, B autocrine/
paracrine nutrition 12 & o THE SN, BRIZEKR
FIRBIZEPNTRIBZBRILA P L AP L5 TW
5. R 13 H oD ) B F TITIZIRFEEIIR A3 a3
IO 58800/ () 3<%, FHUEICHE
R RE A (B S CIMBEWNEEIZAD, WEPS)
IRFEBI IR OBEIAR AL, M RED 1T - kR
MR L CIREEIIR 1L 5 © 2y W IR E o A 1221 b
T4, Iha RIS X 2 EBNEE] LY, 4T
U 18~20 523 5 (Fig. 2b).

TEAR 3 ML C AR B MR 22 A N O R FE B IR~ D

4

yL
Syncytiotrophoblast

membrane 1
N \ < Proliferating stem cells
%»..' e " A (cell column)
PR KL
’i..""’" Pushed out
A " rTixs \~syncytiotrophoblast
Caapeve

Invasive interstitial trophoblast cells

Multinucleated placental-bed giant cells

N

Endovascular trophoblast

Fig. 1 Schematic diagram of trophoblastic differentiation at the maternal-fetal interface in

normal pregnancy
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Fig. 4 In preeclampsia, the vessels remain narrow
and of the muscular type at the maternal-fetal inter-
face (the basal plate). 36th week of gestation. H & E.
40 X (inside. 100 X) (original magnification).

Fig. 2

a: The trophoblastic shell, plugs (arrow) the ends of
the uteroplacental vessels (yellow broken line). 8th
week of gestation. H & E. 200 X (original magnification).
b: Enovascular invasion of the extravillous trophoblast
involves the replacement of vascular smooth muscle
and endothelial cells, and transforms the muscular
type arteries into dilated arteries. 17th week of gesta-
tion. H & E. 100 X (original magnification).

Fig. 5 Schematic diagram of the spiral artery trans-
formation in normal pregnancy and in pregnancy
with preeclampsia. Adapted from reference 3.

Under-expression of HLA-C, HLA-G and Regulatory T cell
on Extravillous trophoblasts

l

Increased activity of Cytotoxic T cell, NK cell, Dendritic
cell, Histiocyte etc.

l

Defective trophoblast differentiation PIGF {Controks)
— sVEGFR-1 {Control)

S T

Mean sFIt-1 Concentration

Gestational age

Fig. 3 Immunological aspect of abnormal remodeling

of spiral arteries ——— sVEGFR-1 (Preeclampsia)

— PIGF (Preeclampsia)

Fig. 6 Levels of circulating biomarkers induced by
syncytiotrophoblastic stress. Modified from refer-
ence 4.
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Fig. 7

a. Atherosis of the spiral arteries from the preeclamp-
tic placenta. Fibrinoid necrosis of the vessel wall with
subendothelial or foamy mural macrophages. H & E.
40 x (Left). 200 X (Right).

b. A low-magnification view shows the elongated, thin
villi with a few capillaries in each villous cross section,
and the unusually wide intervillous space in the early
onset preeclampsia in pregnancy. H & E. 40 X (original
magnification).

BADHIH SN, AHYEEIKELHESRTY
5. REFHROSICEES DY, TORKIR
FEEABBONETHL LSS, AL - EHC
O MHC 24 L TfibhTwa. o MHC
DPoEREHR, PIE Kl k RO TRMKIZE 5 T
eI 2 (semi-allograft) Td 4. JEIEAEE
ROFIL D S BB SI NN 720121E, KHED
PRI U CHRERIY 2 BB PRV L Tnb 2 &
PBLETH L. MBI RIEFANERE 2D 5.
T % b B BRI AL O AR (B
PR BANG & A A ML) 21k MHC 7 5
Z145Fd MHC 7 9 AN T 8B LEw. —F

Fig. 8

a. In a case of late onset preeclampsia, the terminal
villi show increased branching. This results in the
appearance of numerous small sections, with highly
capillarized terminal villi (Right). Distal villi also show
agglomeration of the syncytial nuclei (Left). H & E. 40
X (original magnification).

b. The number of terminal villi and syncytial knots
are increased at the 40th week of gestation (Left,
H & E. 40 Xof original magnification). Terminal villi
are congested and fully capillarized (Right, H & E. 100
X of original magnification).

THES BN 1 MHC 2 5 A Ta ® HLAC,
MHC 7 A 1b ® HLA-G, HLA-E 2353 L, HLA-C
(& NK i o $fPES2 BRI & LT NK Mg o
Hadhs 2 B3 % . HLA-G b [FAfkIC, Hifafs
PET ) > 738k (CD8 Futk) R NK a4 % i)
T 5. BEBERNOGIEYE T ) > 238k (regulatory T
cell : Treg), ##&Ek, BIHMINE b IERAEOIKEH %
fHvy, HLA-G 23BN, AHRRER, NK
s @ leukocyte immunoglobulin-like receptor
(LILR) Z#E5E LTS OMILA & D ShEMEH A
M A Y D5 . IR I TEARES
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Table 2 Overview of chronic villitis

+ Gershon, Strauss (1961). Structural changes in Placental insufficiency syndrome. Chronic villous inflammation,

fibrin deposition and local obliteration of the circulation

+ Altshuler, Russell (1975). Villitis of unknown etiology: lack of evidence for an underlying microbial etiology

- Redline, Patterson (1993). Villitis of unknown etiology is a T cell-mediated immune response

- Definition: Destructive villitis with fibrinoid, Infiltration of lymphocyte into chorionic villi, multifocal

Fig. 9

a. In chronic villitis, several terminal villi are infiltrat-
ed by the lymphocytes with perivillous deposition of
fibrinoid material. The intervillous space contains his-
tiocytes (arrow) . H & E. 200 X (original magnification).
b. Sometimes proximal villi are affected and associated
with vascular occlusion (arrow). H & E. 200 X (original
magnification).

FABMIL D HLA-C, HLA-G OB OET, 72
L&D Treg OWA, BRHHILOBM, NK Mo
WEIEOTUHE R BB ST WD, HIED IR
LT TR IR R PR OB A S, ik
W 5 > 7 BRSO 95 T3 (Fig. 3).

2. PEiRE I FEAE DS BB
HESKEBEMEORADNEESIND 2 LI2L -

Fig. 10
a. In chronic villitis, immunostaining shows more CD8
positive lymphocytes than CD4 positive lymphocytes.
200 X (original magnification).
b. CD68 immunostaining, a marker for histiocytes, re-
veals the histiocytes infiltrating the chorionic villi and
intervillous space. 200 X (original magnification).

C, RS MU TEAREREAN OB T BT
AR 72, HEER LT WIRGEBY IR 37 AE
5% (Fig. 4). % BRIIRBEBIIROUGER S &
T E AR AL, BiROMILA P LA GEME
BRHRDEA SN THMBAMEESNL I L) TH B2,
L CTIIIRFEBI AR D12 & - TIRERICHE AT 5 1l
WEAMEZ 5 2 EHPEELROTIEAR L, FIIETIL



Maternal

Granzyme B
perforin :\

Y
> A
Anti Fetal HLA-Ag

Villous capillary

15

Fetal

Chemokine
(CXCL10)

Syncytiotrophoblast

Fig. 11 A chart of chronic villitis illustrates maternal anti-fetal rejection through the pla-
centa. Maternal CD8+ T cells (red) infiltrate into the villi and release cytotoxic granules
(granzyme and perforin). Subsequently, the villous histiocytes are activated, and release
chemokines within the chorionic villi, and then increase chemokines in fetal and mater-

nal plasma. These events result from the cellular and/or humoral immune responses.
Humoral responses involve complement activation as deposition of C4d and demonstrate

maternal anti-fetal antibodies.

TMHEEDS WP T EDVEETHLESbN TS
(Fig. 5)Y. BRI A H W HEE CTREICRAT S
&, BALA P L ADIRLS 2D, F AR IR 2%
R U CHE R R MR = & 5.
ZHC X o THRED A TR ERMNEIX HROEL
DOFEPH % B 2 THE X, stress-induced gene % %
L, bumiE R Cd 5 v i i i 55 K -+
(vascular endothelial growth factor : VEGF) %%
K1 (=1 fms ffFa sy 3+ —+¥ 1 :sFlt-1),
WEEL Y N7 eSO g #r R
MR T- o a5 T (placental growth factor :
PIGF), VEGF #4325, fF S LT/
Zffio T, IEFMEDERIZHA, IR L O I
Iat TIE W YE VEGE 288 1 (sFIt-1) A3 L <
BYH, 7V =0 PIGF, VEGF I L Tws 2k
Mg s b (Fig 6)”.
1) WM VEGE 2k 1, WHEkEL v K7 o
b 72 69 &S VRIS N R A

T D IMILH T O RN A3 BEA 0 4= By o 148 N B2 At e
HEERI L, ZaCEEELZL6L, BREDL
MRS, Bk, HURIRBERREC M EDJE K &
B EV)HEIHRNTWS, B Xz B
BE i 5 Mo R0 25 RFB D B 5 B\ SR e B R > 7 7 1 — &

A, ThbbMERED 7 4 7)) 7 4 NN L mERE
WO 787 7 — VREE R L 5 IMERE DL
» oMb (Fig 7a). I ORLIE D W% E O
FEDSHRR S LTV 528, IR O BALHEE (2
STV, B TSR BT N o
GEGVPBIEINTBY, TN T mE
W R A 512 & 2 e o RetE e S 1 T
W5,
2) WIS & B OE W

TEUR 34 AR THAE T A MUK & LT Tl =8
RO MEEILAE L, BMEDHEDORFEICLID, W
BOBDOWL, MEOEZEOBY VR ONS (Fig.
7b). A% 34 VLRI IEAE § B HRARE U TR
WEOREOWM, TR M=V ABDOT ¥ F
LAEET ORI, FEARBE 12472 0 o i Wi o %L
O¥MAH S5 (Fig 8a). 5 FAWFH L ~XLT
A SR AR B R 2 & Sl R B L~ D 771k
2B E N5 transcription factor activator pro-
tein-20” AR WIFIESI TR L, FHBCHEEE T
YNV =T O DNA KX F LA R 51, A
ML AT T FVEEROTEEALIEE 2, pro-inflam-
matory cytokine O HALIZEG, 14 PRI O
7 R ML T 2R & 3 5 VEGF 52754k 2 Mg N
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Fig. 12
a. A microscopic image of chronic villitis stained with
H & E (Left 100x). C4d immunoreactivity is linear
along the syncytiotrophoblast surface (Right 100 X).
b. No C4d immunoreactivity in an almost normal pla-
centa at the 34th gestational week (Left. H & E). (Right.
C4d by immunohistochemistry) 100 X (original magnifi-

cation).

DY) YEBALATCHE L TV Y BRI Jl 5
ez 8o, NS RNATHSLH~V M 7O RNADDH
LZHOPHIML T3, % EOEWDHRE ST
5. IR U TR AR 101 2 > CHUIM A B 5
P33 L, A AR R 7 3R § 5 4%, IF
IR T B MR AN 0 2 o CTHUM ARGl K T O 3%,
A& MEFT AEARER T O A 25580 B, R I
JEDREISESWTWE ELE 25 (Fig 7). IR
KT EMEDOHEFE OB R IKEREOHKIC
BOAAT, FEIPGHEIREE S R T 5 720 MR
GRFERZIVHEL L. RBEETORE, WEOBR
REBIC X B - FRERG E05E & R WIRREIC
%% (Fig. 8b). MK 31T 2 i-4R e i o 28

ROFIEDO TR L DX DX ) BIIED A A
SZALDEICE D EHREINDY.
1214RA88 % (chronic placentitis)

T % SAE DY & 3 218k I 3R PR E 2% & I
I, EWNICHERERE ) 2 X ERDNRET 5. WE
MEOMIERMBE»r S E L, MEMEICHFET S
HL#% Bk 1X Hofbauer ML & FFIZN TV 5. BT
4213 1960 4EMRI2KIE O Gershon & Strauss™ I & -
T, BEORE YT 5 BEWEOMMG L L TRl
WSz BRYYE & IR TR & L CTRGE
MBS N/z01 1975 4, Altshuler & Russell™
WCEoTTHAH. TOMME L THEREREDK
PIZZ W, 5T ) 7< b —F A (systemic lupus
erythematosus : SLE) TIZHHEE DY 3 1%, I 14t
DN ZIRETHERSVWI E R EBRIFSNTW
5. F7-Z D% 165 M OME 1233 % PCR primer
WA Th i, MEsH S e d o 72",
B VERRE RISHR I R I L > TRl S, M
RO EFITHNGIZE, 74 7)) 7 4 V&) s
PEESOAR, AR TER L3R L BIRD 546, T
»5 (Table 2). Fig. 9 1Z KM DT RDOALKRE T,
WEDIIEMILZE, 7470 24 FEEIWED
WIEEBIED A 5N, BEOBEHEFE I L T»
%, BEBEL D EMHOWETH 2HWMENE S
NHZENHY, ZOWEITWEMEOMELHES
LB D.

F—DH%Z b, LEHOFEEEL L TEREDOHH
RpB 4OOREEH Y, b ZiikL CTEMER
Bl LRY. OBMWELR OBRMERERFER L,
O AMERZ ) BURER S, @OZhbot—
N—=F v 7, Thb. OEROOBEHIE. HEIX
SR & o THEDBH LD, Bs—ty b ThHD.
ZEDIEHY DFEFEEIZ X 5 T high grade & low grade
W2 5N, low grade Tl ] ¥ CTHIERD
NP/ AR/

BN A0 T ) > 788kAT45% T, CDS
Btk oMilat; & T U ¥ S EkAESRTH 2 (Fig.
10a). BT 2 v /8BkoK) 9 EABHERH K TH %
Z & 7% y-chromosome-specific probe % i\ 7-9¢3%
A TRHEH SN T 5. FRRERIZWTEISIRBE L Tw»
ZHINL O 54% % 56, B MPE T BRI R oAk
Bk, MEMEIIIERACROMBEER B TH L Z &
b bhoTW5B"Y (Fig. 10b).

MEIRBELTWS T ¥k BRH R TH
HZEDFEHEI NS Z LD 5, 1990 4RI 18P i i
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______)[ Anti-fetal HLA ag |

Failed maternal-fetal
immune tolerance

Maternal lym phoc',rte\ g

infiltration cos+ bl

Implantation site

VEGF, PIGF,
TMFa, TNF

Decidua

| [ Proliferation factivation of histiocyte ]

lgG receptor
Distal willi

Inhibitionygl activity of
MK, C T cell,
i Histiocypf, dritic cell

i
........

Fig. 13 Two schematic diagrams represent the probable pathophysiology of the two pla-

cental disorders for a comparison.

KOWHRHEE U TRIEZFLAER OB - AT T
L o7, WREMEOMBRERIPURIE R & L
CTMHC 7 5 21141 (HLA-DR, DP, DQ) %%
BLTWwS., BUENERTIEZZOMMBERIH 2 TB
D, MERERIC X 2 PUFIRMEE I N TS EE 2
LML, FIEE CIEATMERERM I MHC 2
FATH MHC 7 7 AT bHHL w28, BHWRE
KOBBETIEIMHC 75 A1 & MHC 7 5 2 11 &
ETORIMAFRD SN 5™, 12K Tl BRI
HHIZHBE O HLA ISR 25062 E L, s
ez @ L ChRIBICHCRIERED X ) 2280
FIEERI T LD H 5 (Fig. 11). FHRHEOM
ot &M T Y 288k (CD8 B TE) & granzyme,
perforin 7 & OMBL B EEBR 2 B L, £ 7-Hil
BEME T ) ¥ 88k Fas U 4~ FICERHITE (&
PESRFEWAINL) K10 D Fas 5 7295 A& L THREICHE
FEZHE 2. BB X OB IR M= ki
TEANA YO CXCLIO ML TWS, ZOTr €S
A VI EOMBEREAE L, EMao—>TH
5T UEREMENBELESI TS, TR
BEIEMISTH D L VI AR TH 5.

B VEMTE 2 O RAEMNLIE BRE R D T 1) > /2R
., WMEMEOMBEERSEARTH 2, B vI5Ek

BIFTEL, F7APEME R LMD YLLK DN
I EMIEATRAE L T 5. IREMILO%HE
B ENTWRWA, F—N—F v TOEMENGE
P TIIARIETIE & IR O Ig J#In 255 L T
BY, BEFRIZERT 2RI IgA BPESR D32
HHNDE V) IHEDVDHH™.

Jik it 8 AL e B s — A "C U ik D R 9928 o Al
WCHEMESRIE D BIS L T b 2 ERMb T 52
(Fig. 11). BMIEMRS T, SRRSO
e LTHOW SN TS HiRD C4d 2R MERTE %
THRINEN L9 2, #54EH (2013~2017 4F)
D 2 FIONGHEEIZ CAd DRIEGt Z AT - 72, IR
¥k 33~418 (F¥3838). i L 7zHifkiZ rabbit
polyclonal antiC4d (Lot No. 41203. American
Research Products Inc, USA), ZBUEE 200 5 CTH
5. Wy a~xr%F CCl (ph9) MM X %P
WRIG 21T o 72, ABNINETBOMTE O Gl 42 5
AR BAR D BT fA%RD 7z (Fig. 12a). —
FixtiE o 23 6 (29~41 38, ¥ 36 ) (kBT
R B oNh o7z (Fig 12b). #ikOE
(LIS HUARBE BB A POS DS IE S % E e A = X 4
Th V), BEIUEIHT 5Pk E Tt R 2B
OIE EOPUFICH AT 5 & itk JkkEE 3G b
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ENb. C4d 13 CA DIRMHED T, ZEMICE
IR, e SN £ 5 720\ HUiR g E
RSSO BWIRIE L 7o 5 T b, BEERTE RO
FE VA S0 &M SIEOM A5G- L Twb 2
ENEMST SN BHRERDOIEG DL  H R
35 MBI B L TV B 2 &k, IO X -
THRALA b L ADEER L, Atk a2 Bomiie o5
HHINT 5 EDVEBRLTVB EEbRshs, B
WEROFEAR VI HNZ, 72 & 213 E O HLA-C
& B NK Mg o Wit 2 BRI e h e hic
variant 2%\ 72, FER OO IZIE2 S D, B
B O JOGART X 255 1B R E R FERES % D
TlERwhreEzoh, FREHUEICE T 2 Puk
DERLEIZE > TORIBDBMEINEDLLDTIE RN
A, LI HERb H 57
#w &

FAEDWIFED R T X > T T DO Z L8 5012
ol

PRYERLTE SN & 2> Ji (K] C 5035 B 2 B 7 Sl e
L, WBEPEZ BAEREHET L X H12hD, 204
EhslaiE (FICHE) 2HEL, RO T ) 8%
B DMIRER 2 A U 7= PR BOS &, Rl RO
PEAL % T & 3 2 R OS2 AR T 2 BT H
% HRES MU AT S 220 5 K THEE I
fad HLA-G, HLA-C, Treg ®FHMETFLTED,
NK il - RN 2 & oGP L - 3800 % $] < &
T, TN X o THEIMRERMNL O 5 LW T &
NIz E > TEERIESNTEEATH S
(Fig. 13). Wik & b BB O - AEAIC
Lo TEEIRIINIEETH D25, BHEKRERKI
SRR S B RET, BRMIITEERD
TN nzw, BIREOFEHZTI 203D %wn
ONREHETH S, Iaikx HEIZZE L T 2568
ReELTEHHRD ZORBOBEREIZOVTHRELT
WX 72w,

@O

AR - IR R OEHICED Y, AOBHE - I
7% - HEWE 2 BT 2 T L 28 o 7 WEZ WL o it
e, ARG, EEERE, BAKEILE, F7o0
GO TR LT

RIS, FRTREFGEMHEIL .
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