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Amniotic fluid mononuclear phagocytes: 
Phenotypes and functions
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Sutherland et al [7] reported th a t 
amniotic fluid (AF) from pregnancies 
with fetuses having open neural tube 
defects (NTDs) had contained a cell 
type resembling macrophages. These 
cells appear as rapidly adhering cells 
in culture vessels 12 — 24 hours after 
cultivation.

M ore than a century ago in 1882 
M etchnikoff discovered the function 
of phagocytosis by observing macro­
phages. We also turned to Metchni- 
koff’s discovery and applied neutral 
red as a target for amniotic fluid 
phagocytes.

Instead of using culture technique, 
we have developed and introduced a 
rapid test for detecting viable amnio­
tic fluid macrophages in suspension as 
a novel method for diagnosis of open 
neural tube defects. I t  has been found 
th a t  these phagocytic cells selectively 
ingest neutral red dye and are easily 
identified as “red cells” by microsco­
pical examination [1 ,2 , 4].

The question was, where these 
phagocytic cells of the amniotic fluid 
are originated from? In  order to  
characterize them we applied the fol­
lowing strategy (Table I.) This con-

T a b i .e  I
T he s tra te g y  o f c h a ra c te r iz a tio n  o f  m ono­

nuclear am n io tic  flu id  cells

M orphology
l ig h t m icroscopy 
p h ase -co n tras t m icro scopy  
e lec tron-m icroscopy

Cytochem istry
endogeneous perox idase  
non-specific esterase

I m m unocÿtochem istry an d  im m unofluores- 
cence
d e tec tio n  o f various ce llu la r a n tig e n s : 

G F A P  
A F P
lysozym e
M O 1-M 02
E P A

Cell m embrane receptors 
OKI (C3b) re cep to r 
F c  recep to r

F unctiona l properties 
p inocy tosis
non-specific p h ag o cy to s is  
re cep to r m ed ia ted  p h ag o cy to s is  
chem ilum inescence 
N B 1 reduction

Characteristics in  culture 
adherence
division  an d  su rv ival

ception is mainly based on the ma­
crophage characteristics described pre­
viously by van F urth  [8, 9].

Among morphologic properties we 
studied light and u ltrastructu ra l
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F ig . 1. E lec tro n  m ic ro g rap h  o f  a n  u n cu ltu red  A F  m a c ro p h a g e . I n  th e  cy to p lasm  severa l 
v e ry  la rg e , irregu la rly  sh a p e d  vacu o le s  (V) and  in te n se  p h ag o cy tic  a c tiv ity  can  be seen.

( X 20,000)

characteristics. As shown by the 
electron micrograph AF macrophages 
exhibited  typical u ltra structu ra l fea­
tures. In  the cytoplasm several very 
large, irregularly shaped vacuoles are 
seen w ith intense phagocytic activity 
on the  surface, with large varie ty  of 
phagosomes and phagolysosomes and 
w ith ingested red blood cell fragment 
(Fig. 1).

As i t  was dem onstrated in  our ear­
lier studies we found cytochemical 
evidence for endogeneous peroxidase 
and  nonspecific esterase activ ity  in 
one p a r t  of these m ononuclear cells [3]

W e could also detect of various cel­
lular antigens by using immunocyto- 
chemistry and immunofluorescence. Gli­

al fib rillary  acidic protein (GFAP), 
alpha-fetoprotein (AFP) [3], lysozy­
me, M O I—M 02 [4] embryonal pre­
album in (EPA) were detected by 
means of peroxidase-antiperoxidase 
m ethod and immunofluorescence.

The G FA P specific immunostaining 
of rounded mononuclear cells suppor­
ted the  hypothesis th a t one part of the 
amniotic flu id  macrophages originate 
from the  nervous system. Pathological 
developm ent of the neural tubes in 
fetal open lesions may be due to  the 
direct contact between the neural tis­
sue and  the  amniotic fluid. In  cases of 
NTDs the  uptake of AFP by m acro­
phages or activated glial cells via 
endocytosis cannot be excluded [3].
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F ig s . 3 a n d  4. P ositive  n itro b lu e -te tra so liu m  red u c tio n  te s t o f rap id ly  a d h e r in g  A F  cells 
in  a  case o f anen cep h a ly . T he  sam e m icroscopic  field  under ligh t m ic ro sco p e  (F ig. 3.) 

a n d  fluorescence m icroscope (Fig. 4 .). N o te  th e  sam e cell (a rrow s). ( X 200)
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F i g . 2 . C y to p sin  p re p a ra tio n  o f  a m n io tic  fluid cells in  a  c ase  o f anencephaly : n o te  th e  
in te n s e  lysozym e specific im m u n o re a c tiv ity  o f ro u n d e d  m ononuclear cells. ( X 400)

Lysozym e positivity of A F m acropha­
ges (Fig. 2.) provided fu rth e r eviden­
ce for the  monocytic origin of one 
p a rt of these cells. The findings that 
pathognom onic cells has M O I—M02 
positiv ity  suggest th a t A F m ononu­
clear cells belong to  the  hum an  mo- 
nocyte/macrophage cell lineage [4].

In  order to prove Fc and  C3b re­
ceptor activities on these pathognom o­
nic cells we applied hemolysin sensiti­
zed sheep red blood cells (sSRBC) and 
opsonized zymosan (Mannozym) par­
ticles as targets for receptor-m ediated 
phagocytosis [5].

Am ong functional properties we 
could demonstrate aspecific phagocy­
tosis ingesting colloidal carbon granu­
les (6), chemiluminescence activities

[5], nitroblue-tetrazolium  reduction 
test (Figs 3, 4) [6].

These pathognomonic cells are able 
to adhere w ithin 24 hours to  the 
solid surface. Division and survival is 
characteristic. Interestingly we could 
m aintain already four different AF 
rapidly adhering cell line more than  
five m onth.
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