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A b s t r a c t  This  s tudy inves t iga ted  whether  oes t rogen  re- 
ceptors  can be immunoh i s tochemica l l y  detected in paraf-  
f i n - embedded  vagina l  mucosa  samples  us ing monoc lona l  
an t ibodies  and whe ther  the me thod  wou ld  be sui table for 
the ident i f ica t ion  of  vag ina l  cel ls  in cy to log ica l  smears .  
Samples  o f  vag ina l  mucosa  were  ob ta ined  f rom l iving fe- 
males  and female  corpses ,  as vag ina l  smears .  Fo r  compar -  
ison purposes ,  resec ted  p repuce  samples  and samples  of  
pos tmor t em male  urethral  m u c o s a  were  also invest igated.  
Nuc lea r  oes t rogen  receptors  cou ld  be regular ly  de tec ted  in 
the basal ,  pa rabasa l  and deeper  in termedia te  ep i the l ium 
layers  o f  f reshly f ixed  vagina l  mucosa  but  p roved  to be 
h igh ly  sensi t ive to autoly t ic  changes.  In the cy to log ica l  
smears  ob ta ined  f rom l iving subjects ,  no oes t rogen recep-  
tors were  detectable .  Oes t rogen  receptors  were  also de- 
tec ted  in the basa l  ep ide rma l  cel ls  o f  the male  prepuce.  
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Introduction 

The morpho log ica l  de tec t ion  o f  vag ina l  cel ls  in stains or  
peni le  swabs  cont inues  to be p rob lemat ica l .  Sys temat ic  
inves t igat ions  have  shown that  the Lugo l ' s  s taining 
me thod  can no longer  be  used  as p roo f  o f  the presence  of  
vag ina l  cel ls  on peni le  swabs  f rom a suspected  sexual  of- 
fender,  as g lycogen-con ta in ing  squamous  epi the l ia l  cel ls  
c a n  also be found  in the male  urethral  mucosa  [9-11] .  A 
re l iab le  me thod  for  the specif ic  morpho log ica l  ident i f ica-  
t ion o f  vag ina l  epi the l ia l  cells  is not  ye t  avai lable .  In re- 
cent  years  reports  have  been  publ i shed  demons t ra t ing  that  

oes t rogen receptors  are found not  only  in breas t  cancer  
t issue and in t issue ob ta ined  f rom the upper  female  geni-  

R. Hausmann (1~) - M. Baltzer • B. Schellmann 
Institut ftir Rechtsmedizin, Friedrich-Alexander Universit~it, 
Erlangen-Ntirnberg, Universit~itsstrasse 22, 
D-91054 Erlangen, Germany 

ta l  tract, but  also in the vagina l  mucosa  [8, 15, 18, 25, 26]. 
Therefore  we inves t iga ted  whether  oes t rogen receptors  
c a n  be immunoh i s tochemica l ly  de tec ted  in paraf f in-em-  
bedded  vagina l  ep i the l ium and whether  the me thod  would  
be  sui table  for the cy to log ica l  de tec t ion  of  vagina l  cel ls  in 
cy to log ica l  smears  wi th  regard  to forensic  invest igat ions.  

Material and methods 

In an initial study we examined 20 mucosal biopsies obtained from 
gynaecology patients between 17 and 71 years old. Indications for 
biopsy were suspicious inflammatory lesions of the cervix uteri 
and/or vagina. Only such smears without any pathological changes 
were included in this study. The phase of the menstrual cycle and 
the use of exogenous hormones were recorded. Immediately after 
sampling the biopsy specimens, measuring up to about 0.3 cm in 
diameter, were fixed for 24 h in 4% buffered formalin and embed- 
ded in paraffin. For the immunohistochemical detection of oestro- 
gen receptors using the streptavidin/biotin-peroxidase method, we 
employed specific monoclonal IgG 1 mouse antibodies (Im- 
munotech, # 1344) and detection with the Universal Peroxidase 
detection kit (Immunotech, # 059). After prior examination, sam- 
ples were incubated with primary antibody for 12 h at room tem- 
perature. The remaining detection parameters and the internal con- 
trols, complied with the recommended protocols. Freshly fixed 
breast cancer tissue was employed as the external positive control 
material. In a second study ten postmortem samples of vaginal mu- 
cosa and endometrium (uterine corpus) were investigated. The age 
of these subjects was between 16 and 56 years, the postmortem in- 
terval varied between 6 and 48 h, and the mean fixation duration 
was 32 h (4% buffered formalin). A third series comprised 160 cy- 
tological vaginal swabs from healthy women aged between 24 and 
73 years (screening investigations, n = 40) obtained using cotton- 
tipped swabs or cyto-brushes. In each case, one swab was air- 
dried, and three others were fixed in isopropanol (98%), iso- 
propanol formalin solution (1:1) or in acetone  (at 4°C). The 
preparations were incubated for 90 min with undiluted primary an- 
t ibody (Immunotech, # 1344) at room temperature, and further 
processed according to the recommended protocols. 

Freshly fixed resected prepuce samples (n = 5) with a mean fix- 
ation duration similar to the female epithelium and serial sections 
taken from the fossa navicularis and pars cavernosa of formalin- 
fixed postmortem male urethral mucosa (n = 2) served as control 
material. 
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Fig. 1 Immunohistochemical staining of 
oestrogen receptors in paraffin-embedded 
female epithelium by use of monoclonal 
antibodies (streptavidin/biotin-peroxidase 
method, AEC-staining, approx, x 250) 
a) Freshly fixed vaginal mucosa sample 
obtained from a 25-year-old woman: in- 
tranuclear oestrogen receptors in the 
basal, parabasal, and deep intermediate 
epithelial layers. Receptor-free superficial 
cells, b) Postmortem vaginal tissue ob- 
tained from a 37-year-old woman (post- 
mortem interval 8 h): diffuse, partly fine 
granular staining of the vaginal epithe- 
lium sharply demarcated from the un- 
stained stroma, e) Postmortem endome- 
trial sample of the same case: scattered 
nuclear staining for oestrogen receptor in 
glandular epithelium 

Fig.2 Immunohistochemical detection of 
oestrogen receptors in paraffin-embedded 
male epithelium (streptavidin/biotin-per- 
oxidase method, DAB staining) a) Surgi- 
cally resected preputium obtained from a 
60-year-old man: nuclear oestrogen re- 
ceptors in the basal cell layer of the squa- 
mous epithelium (x 250) b) Postmortem 
male urethra (pars cavernosa) of a 45- 
year-old man: columnal epithelium with 
discrete fine granular staining in the cyto- 
plasm (× 400) 
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Results 

Intranuclear oestrogen receptors could be detected in all 
the gynaecological vaginal mucosal biopsy samples, irre- 
spective of the age of the individual and the exogenous 
use of hormones. The greatest densities were found in the 
basal and parabasal cells. The number of  receptors de- 
creased towards the surface of the epithelium, and the su- 
perficial layer never showed oestrogen receptors (Fig. 1 a). 
In the postmortem samples detection of  hormone receptors 
was not possible even after a short postmortem interval of 
about 8 h. Only a diffuse, fine granular marking of the 
vaginal epithelium was found which was sharply demar- 
cated from the non-staining subepithelial stroma (Fig. lb). 
In contrast, individual intranuclear oestrogen receptors 
were still detectable in one postmortem endometrium sec- 
tion (Fig. lc). Oestrogen receptors were never detectable 
in any of the cytological smears, irrespective of  the nature 
and duration of fixation and the sampling technique but 
out of  a total of  5 surgically resected prepuce samples 3 
were found to contain intranuclear hormone receptors in 
the basal cells (Fig. 2a). In the postmortem samples~ from 
male urethra the results varied depending on the topo- 
graphical region. No oestrogen receptors could be de- 
tected in the squamous epithelium of the fossa navicularis 
but the mucosa of the pars cavernosa showed a fine gran- 
ular positive reaction in the cytoplasma of the columnal 
epithelial cells (Fig. 2b). 

Discussion 

Numerous biochemical, autoradiographical and immuno- 
histochemical investigations have been performed [1, 2, 
4, 12, 13, 19, 21, 23] on the presence of oestrogen recep- 
tors in human breast cancer tissue and their clinical sig- 
nificance for endocrine treatment and the prognosis. In 
addition, oestrogen receptors have been found in the tis- 
sues of the female genital tract [5, 7, 16, 20, 24], in some 
carcinomas of  the colon [14], in the liver [6] and in the 
kidney [3]. Oestrogen receptors were first found in the 
vaginal mucosa in 1980 by quantitative radioimmunoas- 
say [25]. Press et al. [18] reported the distribution of oe- 
strogen receptors in fresh frozen vaginal epithelial sec- 
tions and in other tissues of the female reproductive tract. 
The results reported so far with respect to the cycle de- 
pendence of the concentration of oestrogen receptors are 
varied [8, 15, 17, 22]. To our knowledge, this study is the 
first to report the immunohistochemical detection of oe- 
strogen receptors in paraffin-embedded vaginal epithe- 
lium. In agreement with the results obtained in frozen sec- 
tions [26], we found a high receptor density in the nuclei 
of  the basal and parabasal cells of  the vaginal mucosa in 
all freshly fixed biopsies. Only the superficial part of  the 
cell layer was receptor-free. There was no evidence of any 
dependence of incidence and topographic receptor distrib- 
ution on age, cycle phase or exogenous hormone use but 
reliable data would require further investigations. The dif- 
fuse antigen-antibody reaction in postmortem tissue sam- 
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ples even after short postmortem interval indicates a high 
level of sensitivity of the oestrogen receptors towards ex- 
ternal influences. In addition to the general changes of au- 
tolysis, the acidic, bacteria contaminated vaginal environ- 
ment in particular might impair the detection. In contrast 
to vaginal epithelium, scattered nuclear oestrogen recep- 
tors were detectable in the endometrium obtained after 
comparable postmortem intervals. It was shown that no 
oestrogen receptors were detectable in freshly fixed vagi- 
nal smears. Possible reasons for this are such external in- 
fluences as drying or structural changes of the material by 
the fixation medium. In addition, despite the use of cyto- 
brushes, the smears were composed almost exclusively of 
superficial and large intermediate cells from the upper ep- 
ithelial layers where, according to the histological exami- 
nations, no oestrogen receptors are present. 

On the basis of  these results, the immunohistochemical 
determination of  oestrogen receptors appears to be unsuit- 
able alternative to the Lugol 's  staining method, which is 
still used but nevertheless unspecific, for the identifica- 
tion of  vaginal cells. 
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