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Glial origin of rapidly adhering amniotic fluid cells

PERTTI AULA, HARRIET VON KOSKULL, KARI TERAMO, OLAVI KARJALAINEN,
ISMO VIRTANEN, VELI-PEKKA LEHTO, DORIS DAHL

Summary and conclusions

Rapidly adhering cells (RA cells) from the amniotic
fluid of a pregnancy with fetal anencephaly were in-
vestigated by immunofluorescence assay with an anti-
serum against glial cells. After 24 hours' cultivation a
high proportion of the cells showed positive glial-specific
fluorescence, whereas no staining was seen in cells from
samples of normal amniotic fluid. At the 24th week the
mother was delivered of a stillborn infant with anence-
phaly.
Immunofluorescence staining of RA cells with glial-

specific antiserum may be used for the differential
diagnosis of fetal abnormalities associated with a high
ox-fetoprotein concentration in amniotic fluid.

Introduction

Amniotic fluid from pregnancies complicated by fetal anencephaly
or spina bifida contains an excess of cells that adhere rapidly to
glass or plastic under tissue-culture conditions.' Testing for
these cells has been proposed as an adjunct to cx-fetoprotein
assays in the prenatal diagnosis of neural-tube defects.2 These
rapidly adhering cells (RA cells) may show extensive variation
in morphology, and Gosden and Brock3 classified four different
types in amniotic fluid from pregnancies complicated by fetal
anencephaly and spina bifida. The origin of the cells has not
been proved, though their gross morphological appearances
suggest that they originate from the central nervous system.4
We describe a pregnancy complicated by anencephaly in which
immunofluorescence studies showed the cells to be of glial
origin.
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Patient and methods

A 28-year-old primipara who for several years had been taking
phenytoin and carbamazepine as anticonvulsant treatment was found
to have a raised serum oc-fetoprotein concentration at the 20th week
of pregnancy (183 ,g/l). Ultrasonography during the 23rd week
suggested that the fetus had anencephaly. Amniotic fluid sampled by
amniocentesis yielded an c-fetoprotein concentration of 56 3 mg/I,
which was over 50 standard deviations above the expected mean for
that week; total cell count was 210 x 106/1. For cell cultures about
2000 cells from the amniotic fluid were inoculated into tissue-culture
dishes with small coverslips. After 24 hours the cells were fixed in
-20°C methanol for 30 minutes, dried in air, and examined by
phase-contrast microscopy and indirect immunofluorescence micro-
scopy, using a glial-cell specific, glial fibrillary acidic protein antiserum
(anti-GFA).6 7 The cells were also stained with an antiserum against
purified human epidermal keratin polypeptides raised in rabbits and
affinity-purified in a keratin-sepharose GL4B column.

Results

Several types of cells with different morphology were seen on the
coverslips after 24 hours in culture, but the glial-specific fluorescence
was evident in only a proportion of the cells (figure (b, d)). The
cells showing glial-specific staining were either long bipolar cells,
filamentous pseudopodial cells, large vacuolated cells with inclusions,
or giant cells with multiple nuclei.3 The cells that were negative after
anti-GFA staining were morphologically similar to cells in normal
amniotic fluid cultures, being either fibroblastoid (figure (c)) or
showing keratin-specific fluorescence on immunofluorescence staining
(figure (f)), a property typical of various epithelial cells.8 Several
24-hour cell cultures from amniotic fluid samples taken from normal
pregnancies for karyotype testing showed no glial-specific fluorescence.

Raised oc-fetoprotein concentrations, the findings on ultrasono-
graphy, and the presence of RA cells strongly suggested that the
fetus had anencephaly. At 24 weeks the mother was delivered of a
stillborn infant with typical anencephaly. Necropsy showed a large
defect in the cranial end of the neural tube, permitting direct contact
between spinal and amniotic cavities.

Discussion

These results suggest that the RA cells in amniotic fluid from
a pregnancy complicated by fetal anencephaly are glial cells,
originating from the central nervous system. We found no such
cells in several normal pregnancies. The indirect immuno-
fluorescence method with a glial-specific antiserum used in our
study is highly specific for glial cells.6 7 Interestingly, related
results suggesting the neural origin of RA cells were reported by
Sarkar et al.9 They used a different cellular marker in immuno-
fluorescence in a pregnancy that retrospectively resulted in an
anencephalic fetus.
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Phase-contrast (a, c, e) and immunofluorescence micrographs (b, d,f) of same cells cultured from amniotic fluid in pregnancy complicated by fetal anencephaly.
Bright cytoplasmic fluorescence occurred after staining with anti-GFA in one filamentous cell (b). Lack of staining occurred in other cells. In d cytoplasmic
GFA-specific fluorescence is distinctly fibrillar. Lack of fluorescence occurred in fibroblastoid cell. Epithelioid cells from same cultures in f show bright
fibrillar keratin-specific fluorescence but lack GFA-specific labelling, a, b x 400; c-f x 700 (original magnification).

RA cells of different morphology are also present in amniotic
fluid from pregnancies with other fetal abnormalities, such as
exomphalos and urogenital atresia.4 In such cases tissue-specific
immunofluorescence techniques may be of great value in
distinguishing between the various types of malformations.
Accurate fetal diagnosis should always be sought before
deciding whether to terminate or continue a pregnancy compli-
cated by raised ot-fetoprotein concentrations in maternal serum
or amniotic fluid, or both. With the widespread use of maternal
serum ot-fetoprotein assay for screening large populations of
mothers, such cases are likely to become increasingly common.
Fractionation of oc-fetoprotein10 and assay of amniotic fluid
acetylcholinesterasell have been proposed for the same purpose.
The heterogeneity of fetal cells in the amniotic fluid during

the second trimester is well established, though the classification
of the various cell types is still based only on arbitrary morpho-
logical criteria.12 Immunofluorescence techniques with highly
specific antisera against tissue-specific cytoskeleton or cell-
membrane proteins may provide a more accurate method for
the characterisation and identification of amniotic fluid cell
types.
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ONE HUNDRED YEARS AGO An important illustration of
the way in which small-pox may be spread by postmen came before
the Lambeth Vestry at its last meeting. The matter was brought before
the vestry by the Sanitary Committee on the report of the medical
officer, who, visiting a case of small-pox, discovered that the husband
of the patient, a letter-carrier, was pursuing his official duties, whilst
at the same time acting as nurse to his wife. Some linen had also been
received by the wife from some neighbours to be washed, without
any intimation that there was small-pox in the house, the result being
that two children took the infection. After some discussion as to the
best course to be adopted in dealing with the matter, it was agreed
that a letter be sent to the man, pointing out that he had rendered
himself liable to be prosecuted. We cannot help thinking that the
recommendation of one of the members of the vestry, that the
superintendent postmaster of the district should be made aware of
the facts, was the right course to pursue in the interest of the public
health. (British Medical3Journal, 1880.)


