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Immunoperoxidase localisation of human placental
lactogen: a marker for the placental origin of the
giant cells in 'syncytial endometritis' of pregnancy
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SUMMARY One hundred endometrial biopsies of various histological patterns, and material from
10 tubal pregnancies together with their associated uterine decidua, were examined for the presence

of human placental lactogen using affinity-purified first and second antibodies and an indirect
immunoperoxidase technique. Positive cells in endometrial curettings were seen only in association
with an intrauterine pregnancy and morphologically resembled syncytiotrophoblast. Decidua
associated with tubal pregnancy, pseudodecidua in progestogen-treated patients, and proliferative,
secretary, and basal endometria were all negative. An immunoperoxidase stain for human
placental lactogen is a useful marker for intrauterine pregnancy and supports the placental origin
of the syncytial giant cells in so-called 'syncytial endometritis'. The technique is of potential value
in those endometrial biopsies where pregnancy is suspected but no villi are seen.

The origin of the syncytial giant cells seen invading
the maternal decidua in the placental site reaction,
so-called 'syncytial endometritis', has long been
subject for debate. They were considered originally
by Ewing' to represent a partly neoplastic, partly
inflammatory process, and by Park2 to be possibly
of decidual or myoblastic derivation as well as of
placental origin. Present opinion is that they are
isolated syncytiotrophoblastic cells.3 4 As pointed
out by Novak and Seah5 and Elston and Bagshawe,6
their appearance has been confused with that of
choriocarcinoma but they are now recognised as a
normal feature of human placentation.

It is common for pathologists to receive curettings
from suspected pregnancy, missed abortion, or
retained products of conception in which only
decidua is present, containing a variable number of
syncytial giant cells but no villi. If a specific preg-
nancy protein were localised only in morpho-
logically identifiable fetal cells of placental origin
and not in the non-pregnant endometrium, an
immunoperoxidase stain for such a protein would
be a useful marker of intrauterine pregnancy.
The object of this study was to investigate the

presence of the placental hormone, human placental
lactogen (HPL), in the endometrium and to see
whether antisera to HPL would stain only syn-

cytiotrophoblast-like cells (ie, fetal) or whether
HPL can be localised in the normal endometrium.
The cytotrophoblast is the generative element for
syncytiotrophoblast7 8 and is prominent in the
trophoblastic invasion of the placental bed.9 10 At
this time cytotrophoblastic cells can be identified
only by morphological criteria. No well-character-
ised immunocytochemical markers are as yet
available for their detection.
HPL is a single-chain polypeptide of molecular

weight 22 300 daltons. Isolated by Josimovitch and
MacLaren in 1962,11 it has also been known as
chorionic growth hormone-prolactin (CGP) and
human chorionic somatomammotropin (HCS)
because of its growth hormone-like and lactogenic
properties. Indeed, the primary structure of HPL
shows substantial sequence homology with those of
human growth hormone and human prolactin.12
Placental lactogen is readily demonstrable in the
syncytiotrophoblast, but not the cytotrophoblast,
of the normal placenta by immunofluorescencel3
and immunoperoxidase techniques.14
Human chorionic gonadotrophin (HCG), a

glycoprotein composed of two different non-
covalently linked subunits, alpha and beta it is also
found in the syncytiotrophoblast of the normal
placenta'5 and has been demonstrated in the giant
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cells of exuberant trophoblastic proliferation
('trophoblastic pseudotumour').16 Since the a sub-
units of luteinising hormone, follicle-stimulating
hormone, thyroid-stimulating hormone, and HCG
are at present immunologically indistinguishable,17
the localisation of HCG requires antisera directed
against the hormone-specific subunit.18 However,

HPL is easier to demonstrate in the normal placenta
than is HCG-/319 so that if one uses antisera to
HCG-9, much higher concentrations and therefore
uneconomic quantities of antiserum are required.
Antisera to HPL are readily available, and HPL for
absorption and/or affinity purification is obtainable
in milligram amounts; this is unfortunately not yet
true for HCG-,B. Antisera to pregnancy-specific beta
glycoprotein (SP1)20 21 were not used since available
antisera stain some normal secretary epithelia
(unpublished data).

Methods and tissues

Sections 3-4 , thick were cut from blocks of forma-
lin-fixed, paraffin-embedded, routine endometrial
curettings and surgical material from tubal
pregnancies. These were stained for HPL using an
indirect immunoperoxidase technique which includes
inhibition of endogenous peroxidase.22 Blood clot,
haemorrhage, or inflammatory cells are frequently
present, and unless endogenous peroxidase activity
is blocked, interpretation may be very difficult due
to false localisation of staining in such areas.23

ANTISERA AND CONTROLS
HPL was supplied by the Hormone Distribution
Program of the National Institute of Child Health
and Human Development. HPL was covalently
linked to cyanogen bromide-activated agarose
(Sepharose 4B, Pharmacia Fine Chemicals, Piscat-
away, NJ, USA) by the method described in the
manufacturer's brochure. Antisera to HPL, raised
in rabbits, were passed through a column containing
staphylococcal protein A covalently linked to
agarose (Protein A-Sepharose CL-4B, Pharmacia).
These antisera gave no significant cross reaction
with human prolactin in radioimmunoassay experi-
ments (unpublished data). The IgG fraction was
eluted from the column with 0-1 N acetic acid,
dialysed against phosphate-buffered saline containing
0-02% (w/v) sodium azide, and passed down the
column of Sepharose-HPL. The anti-HPL lgG was
eluted in a solution of 6 M guanidine hydrochloride,
pH 324 and dialysed immediately. It was used for
immunostaining diluted 1:15. This affinity purified
reagent was again passed down the Sepharose-HPL
column and the effluent was used as an 'absorbed-
negative control. The 6 M guanidine eluate from this
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passage produced specific though weak staining.
The second antibody, affinity-purified sheep

anti-rabbit immunoglobulin, was kindly supplied by
Dr O'Sullivan (Guildhay) and conjugated according
to the method of Nakane and Kawaio.25

Results

The syncytiotrophoblast of the first-trimester pla-
centa was always positive with anti HPL (Fig. 1)
and unstained by the negative control serum.
An identical reaction was seen in syncytial giant
cells and in the trophoblastic covering of the villi in
the endometrial curettings.
Endometria showing progestogen-therapy-induced

pseudodecidual change, proliferative, secretary, or
basal pattern were all negative, as were uterine
decidua from patients with tubal pregnancies (Fig. 2;
Table).The latter showed positive but often ratherpoor
staining of the tubal chorionic villi (see discussion).
Indirect immunoperoxidase stain for human placental
lactogen in endometrial biopsies and ectopic tubal
implantation sites

Number of Number
cases positive

'Syncytial endometritis' 25 25
Tubal implantation sites 10 10
Decidual reactions

'Pseudodecidua'
(progestogen therapy) 15 Nil

Decidua (intrauterine
pregnancy) 7 Nil

Uterine decidua (tubal
pregnancy) 10 Nil

Endometrial curettings
Proliferative 23 Nil
Secretory 18 Nil
Late secretory/menstrual 9 Nil
Basal/inactive 3 Nil

All the endometrial biopsies of 'syncytial endo-
metritis' alone or 'syncytial endometritis' with villi
elsewhere showed positive but patchy staining of
syncytial giant cells (Figs 3-5) and villi. Some
syncytiotrophoblastic cells were negative while
morphologically similar cells were positive. A patchy
distribution of staining was also seen in the normal
placenta and has been noted in the localization of
placental hormones in testicular tumours19 and in
extragonadal tumours associated24 with ectopic
HPL production (unpublished data). Positive cells
were less frequent when the curettings were from a
missed abortion or retained products with necrotic
and/or acutely inflamed decidua and were not seen
in frankly necrotic areas. Some decidua contained
syncytiotrophoblastic cells not detected in the
H and E preparation, and often there were more
positive cells than was suspected. Many cells were
mononuclear and mainly distinguished in the
H and E by their eosinophilia. Decidua without
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Figs 1, 2, 4, 5, and 6 Indirect immunoperoxidase stain using affinity-purified antisera to human placental lactogen.
Fig. I First trimester placenta stained with affinity-purified antiserum to HPL. The syncytiotrophoblast is strongly
positive, although the distribution ofstaining is patchy. The cytotrophoblast and stroma of the chorionic villi are
negative. x 45.
Fig. 2 Uterine decidua from patient with ectopic tubal pregnancy. Immunostain for HPL is negative. x 20.
Fig. 3 'Syncytial endometritis'. H and E preparation shows trophoblastic cells, many of which are mononuclear,
invading the uterine decidua. A similar reaction may be seen in a tubal implantation site. x 70.
Fig. 4 Syncytiotrophoblastic cells seen in Fig. 3 are positively stained for HPL. Once again a patchy distribution
of staining is seen. x 70.
Fig. 5 At higher power the syncytiotrophoblastic cells from another example of 'syncytial endometritis' show their
bizarre shape and characteristic vesicular cytoplasmic pattern ofstaining. x 180.
Fig. 6 Arias-Stella reaction ofpregnancy is negative for HPL. x 70.
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giant cells, but from known intrauterine pregnancies,
were not positively stained, so that a negative result
did not exclude pregnancy (Fig. 6).

All but two of the HPL-positive endometria were
from patients with clinically proven intrauterine
pregnancy. Some were from terminations of
pregnancy, some from missed abortions, and others
were retained products after vaginal delivery of a
live infant. One patient, in whom pregnancy could
not be confirmed clinically, had irregular periods,
was curetted during an operation for sterilisation,
and found to have decidua containing HPL-positive
syncytial giant cells. In another patient, a pregnancy
test after curettage was negative, and pregnancy was
therefore not confirmed.

Discussion

'Syncytial endometritis' is a misnomer.26 The term
suggests a pathological basis for what is a physio-
logical process in which isolated fetal trophoblast
cells invade the maternal decidua.3 9 Localisation of
HPL only in the syncytiotrophoblast of chorionic
villi and in the giant cells of the placental bed, as well
as their morphological similarity, supports a
common fetal origin.26 The decidual cells associated
with extrauterine pregnancy and the pseudodecidua
of progestogen therapy are morphologically in-
distinguishable from those of intrauterine pregnancy
and show no evidence of HPL localisation. A
positive immunoperoxidase stain for HPL is
therefore a good marker for intrauterine pregnancy.
Our results do not support a decidual or other
maternal source of HPL,2 although there is some
evidence for decidual production of prolactin, the
pituitary lactogen.27 If decidual cells were capable
of HPL secretion one would expect the uterine
decidual response to an ectopic pregnancy to be
positive, and it is not. The pseudodecidual reaction
to progestogen therapy is also negative.

Assertions that HPL cannot be localised in fixed
material28 have previously been refuted.'4 29-31
Affinity-purified antiserum to HPL, which retains
its binding capacity in radioimmunoassay,24 was
used and produced discrete convincing localisation;
an absorption control resulted in abolition of
positive staining. Localisation in the syncytiotropho-
blast is consistent with the ultrastructural distri-
bution of rough endoplasmic reticulum of the
placenta.32
The poor staining of syncytiotrophoblastic cells in

necrotic or inflamed decidua and in some tubal
pregnancies is noteworthy. It seems that, unlike
HCG-l,9 HPL activity disappears rapidly after
death of the cell. In view of the data showing low
circulating HPL levels in high-risk pregnancies,33

the weak staining of extrauterine placental tissue
may be an indicator of poor placental function.
Payne and Ryan34 have demonstrated HPL-like

activity in extracts of the normal adult testis using a
sensitive radioimmunoassay. Our immunoperoxidase
assay has been designed to obtain the maximum
discrimination between the high levels in the
syncytiotrophoblast and undetectable levels in
other tissues. It is possible that, with a more sensitive
method, minute amounts of HPL might be detected
in other normal tissues, but the object of this study
was maximum discrimination rather than ultra-
sensitive detection.

Conclusion

An immunoperoxidase stain for HPL is a useful
'special stain' in the evaluation of suspicious
endometrial biopsies. In the non-neoplastic uterus,
HPL was localised only in the syncytiotrophoblast
of placental villi or in the isolated syncytial giant
cells of a placental site reaction. Within the limits of
sensitivity of the immunoperoxidase method, HPL
was not detectable in the decidua associated with
proven ectopic pregnancy, in the pseudodecidual
reaction to progestogen therapy, or in other non-
gestational endometrial curettings. These data sup-
port the fetal origin of HPL and of the giant cells
of 'syncytial endometritis'.
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