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INTRODUCTION :

Lectins are proteins found in plants and animals which have the property of binding to specific
saccharide moieties. They can be used to localize glycoconjugates in routinely processed histo-
logical specimens, and are used to detect changes in cell surface glycoproteins during a malignant
change. Changes in the carbohydrate moieties could be highly significant in the development and
progression of a neoplastic process. Increased binding of some lectins to transformed cells com-
pared with their normal counterparts has been demonstrated in vitro. The present study was per-
formed to determine the presence and distribution of monosaccharide residues recognized specifi-
cally by lectins Concanavalin-A (Con-A), wheat germ agglutinin (WGA), and peanut

agglutinin (PNA) in normal placenta and in trophoblastic disease.

MATERIALS AND MENTHODS :

Normal term and first trimester placentas, 2 casesof partial mole, 17cases of complete
hydatidiform mole, 2 cases of invasive mole and 15 cases of choriocarcinoma were obtained
from the surgical pathology files of the University of the Philippines-Philippine General
Hospital Medical Center and Kobe University Hospital. The tissues were fixed in 10% formalin

and routinely processed and embedded in paraffin. Four to five micron serial sections were de-

— 764 —



paraffinized with xylene and rehydrated with graded ethanol. Some sections were stained with
hematoxylin and eosin for histologic observation. The rest of the sections were processed for lec-
tin histochemistry. Three biotin-labelled lectins were used at a concentration of 10 i g ml. Lec-
tin specificities are as follows : Con-A for-DMan, -DGle, -DGlcNAc ; WGA for B -DGicNAc,
NAc Neuraminic acid and PNA for 8 DGal(1-3), -DGalNAc. The underlined saccharides repre-

sent the inhibitory sugars used.

Staining Procedure :

Sections were initially treated with methanolic hydrogen peroxide, treated with trypsin, washed,
then treated with 0.2%6 bovine serum albumin. Thesections were then incubated in a wet chamber
overnight with biotinylated lectins at a concentration of 10 ¢ g ml. in PBS. Sections were rinsed
in PBS then incubated in ABC complex using the Vectastain ABC kit. The biotinylated horseradish
peroxidase was visualized by incubation in a solution of 0.05% 3°, 3’-diaminobenzidine solution.
Sections were rinsed in tap water, counterstained with hematoxylin, and mounted in geltol.

The following controls were prepared : a) omission of biotinylated lectins, b) incubation in a

mixture of lectin and the inhibitory sugar, ¢) treatment with enzyme solution,neuramidase.

RESULTS :

In normal placenta, the membrane and cytoplasm of the syncytiotroblasts showed moderate
staining intensities with Con-A and WGA from first trimester specimen to term, whereas the
cytotrophoblast did not show any cytoplasmic reaction with Con-A and WGA. The Hofbauer cells
and the villous stromal cells also had minimal binding with Con-A and WGA in some early and
late placentas. Peanut agglutinin did not show any binding either to villous trophoblast or to
Hofbauer cells. However after application of neuramidase, PNA showed moderate staining of
trophoblasts.

In partial mole, the syncytiotrophoblasts showed strong staining intensities for Con-A. and
WGA. A few of the cytotrophoblastic membrane exhibited weak reaction with Con-A and WGA.
Moderate reaction with PNA was noted only after neuramidase treatment.

In complete mole, both the membrane and cytoplasm of the syncytiotrophoblast demonstrated
very strong reaction with Con-A and WGA. Some of the cytotrophoblasts exhibited weak to
moderate staining, with reaction more prominent on the membrane than in the cytoplasm.
Strong staining with PNA was noted only after neuramidase treatment, except in 3 cases which
showed weak reactions. '

In Invasive mole, strong staining with Con-A and WGA were elicited in the syncytiotro-

phoblasts. The cytotrophoblasts showed weak reaction to Con-A and WGA, with reactions
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mostly on the cell membrane. PNA staining was negative without neuramidase, but variably
weak to negative with neuramidase treatment.

In choriocarcinoma, the syncytiotrophoblasts exhibited generally intense reaction with Con-A
and WGA, with some of the cytotrophoblasts showing weaker reaction. PNA staining were
generally negative without neuramidase treatment, except in 2 cases which showed moderate,
localized membrane reaction to PNA. After neuramidase treatment, 11 cases showed weak or

absent reaction and 4 cases showed moderate reaction with PNA.

DISCUSSION :

In the normal early and term placenta, both concanavalin-A and wheat germ agglutinin were
shown to bind moderately with the villous syncytiotrophoblasts. These findings are consistent
with the previously published results. PNA did not bind with villous syncytiotrophoblast prior
to neuramidase treatment. However, after pretreatment with neuramidase, the villous syncy-
tiotrophoblast showed moderate binding with PNA. PNA lectin has been shown to have speci-
ficity for D-Gal( 1 -3 )-DGalNAc which is supposed to be the antigenic determinant for the
Thomsen-Friendenreich antigen of T-Ag. This antigen is normally present in many structures
but is considered cryptic, because it is usually covered by a terminal sialic acid. Pre-
treatment of tissue section with neuramidase prior to application PNA lectins will expose this
T-Ag.

Partial mole, complete mole, invasive mole and choriocarcinoma exhibited an increase in
staining intensity with Con-A as compared with that of normal placenta. Inhibition studies
showed that increase reactivity with Con-A were attributable to increased mannose residues. The
increased binding of the proliferating trophoblasts with Con-A may have resulted from the addi-
tion of mannose-containing sequences to the core sugar or as a result of the cleavage of subs-
tituted groups on the second carbon atom of the mannose ring. This increased reactivity of Con-
A in trophoblastic disease concurs with the studies made by Van Nest and Grime who observed
that the tumorigencity of several transformed 3 Ts lines generally correlated with Con-A. In our
study, increased in lectin receptors to Con-A seems to be associated with transformation of tro-
phoblast activity where there is increased growth and proliferation, as in hydatidiform mole and
not merely associated with malignant transformation as in invasive mole or choriocarcinoma.

Increase WGA binding in partial and complete hydatidiform mole, invasive mole and chorio-
carcinoma compared to normal placenta could be due to increased N-acetlyglucoseamine and, or
sialic acid. WGA binding is not a sole property of malignant transformation since this increase
in WGA binding was also observed in partial and compleate mole with benign clinical course.

WGA binding was correlated with growth and proliferation of trophoblasts. The histochemical
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binding of PNA receptor showed that it was hidden or “ crpytic ” in trophoblasts of normal pla-
centa, hydatidiform mole and partial mole. The 15 cases of choriocarcinoma, however, showed
heterogeneity of PNA binding as evidenced by the presence of PNA-receptor reactivity of the
trophoblast membrane in 2 cases without prior neuramidase treatment. This suggests that in
some malignant trophoblasts, there is absence of sialic acid in the terminal cell surface car-
bohydrate groups, resulting in the exposure of the N-acetylgalactoseamine. In choriocarciﬁoma
therfore, there could be deletion of sialyltransferase or the increment of sialidase to account for
the absence of sialic acid in 2 cases of choriocarcinoma. Heterogeneity of choriocarcinoma is,
however, shown by the absence of reaction with PNA in the majority of cases without prior
neuramidase treatment (13 of 15 cases). Application of neuramidase to uncover the N-acetyl-
galactoseamine groups revealed weak or absent binding with PNA. In contrast to hydatidiform
mole, malignant trophoblastic cells in invasive mole and choriocarcinoma revealed mostly lesser
(minimal or absent) N-acetylgalactoseamine. Choriocarcinoma cells therefore manifest a he-
terogeneity in cell surface terminal sialic acid as well as in cell N-acetylgalactoseamine con-
tent. Human chorionic gonadotropin (hCG) is secreted in large quantity from the placenta and
has been shown by immunostaining at the ultrastructual level to be a major component ‘of the
syncytiotrophoblast maternal surface. For this reason, and because the hormone contains man-
nose residues, the Con-A reactive component in trophoblastic disease could be largely hCG;.

The heterogeneity of the sialic acid residues in choriocarcinoma in this study could be in agree-
ment with the report showing variation in the sialic acid content in various choriocarcinoma
hCG. The disadvantage of lectin binding in our study is the difficulty inidentifying the specific
glycopeptides or glycolipids in which differences in lectin binding occurs.‘ The results in this _sfudy

suggest that lectin can be used as an aid in the diagnosis of trophoblastic diseases.
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VI F v REEOEMEESEEERT A EYD 2V IEYHROMETH B, ThoDv s F v EM
BUIRFhoRBHEEICESS Y EMTE, AELINIHRAOEEBEOE(LEM S T L
k3, HEEEOENIFICHEOBHICBLTAEILEIERL LTV 3 REESS 5, B
in vitro i BV T transform E NI BV TV 2D L7 F V OESESEMLTHWSE
EMBESN TV B, 22T, EESREFHEEM: ZSEREEREMROZhWENICENT
Concan avalin A (Con-A), wheat germ agglutinin (WGA), peanut agglutinin (PNA) F o0&t
CERDHBHELLOXRHL, ROBREEBL,

1. ERRBHREIC SV TRITRIEHED 5> RKEHEDOWFhIcE VT b syncytiotrophoblast ®
MBS X UHIEEIC Con-A B XUWCGADBRE LV L RPEE O A EED /M, cytotrophoblast
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KT o DG EHD LM o 2o Horbauer Ml L FVEMAITIZ Con-A & WGADKA IIBMKE
LbgEd Shiid -7z, PNA 3% @ £ % T trophoblast i2 & Hofbauer $ilgic b 2< A LB L -
723, neuramidase YLEIZ £ D trophoblast ICHEEREAT 2 L ST » o,

I. #4>3788 T3 syncytiotrohpblast 45 Con-A & WGA 28 W k& % 78 L 72, cytotropho-
blast OB—& b Con-A & WGA KT 35V EAHEER L, PNA X9 2413 neura-
midase MUEIC & O FEFRD 17z,

M. 42573 syncytiotrophoblast & cytotrophoblast DIEICIEF IC58W Con-A & WGA DS
¥z, PNA OFEA L neuramidase MMEFICTH WIS ERD B & Db - 148, FRETHR
neuramidase ALERRIC X DIV EED 12,

V. RAZBST syncytiotrophoblast I8 W T Con-A & WGA OMWIEAZ D 2, cytotro-
phoblast TEMIEIZ BV THHW Con-A & WGA DA %RD DS TH - 12, PNA DS R
neuramidase MEETHIHVL, 2LBHLNBVHTH » o,

V. #FEME T3 syncytiotrophoblast #5584y Con-A & WGA ~D#E&#HE %R L, cytotrophoblast
TIRHEEICBIT 28VEALRED OB TH >, PNA HEIE—MHIC i neuramidase JLEERTIT
BEHTH D, MERICIBVESERL .

PlE&Y 1) EERETCRBREIPEEORSE LRSS > Con-A & WGA 25, A3
£%88, BAZRE, MEE T3 syncytiotrophoblast IZBWTHEWESEER L, 2) EEHE,
TRsraths, WM TIE neuramidase MERICHEED FOESMERL /- PNA BEAFTKLHRE
¥ T3 neuramidase MR bFEEHEAB LRI E, o f, FOHEESHO MR o, TOT &R
WEMRASIEE» S8, MEEMREANEEL T Y, FoMiEEgiss b TbiEk L T
BLEEFRLTVS, IhoDEXRIREMRRKBBF BV TZOHWT 2BEAFOBEHEBEE
MBI ECEDTFRUETHTEAEEEMEERTOOTHD, X513l s B EDLE s DBEE
ZIRRLIRD S BlMES 2HROEETH 2 LBY 5, £-T, APFREIEEFELOENERB S
Bishd b LBD B,
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