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One of us (Shah 1955) had earlier 
reported the fr2quent occurrence of 
smears showing varying grades of 
cytological atrophy, n amely the pre
sence of basal and parabasal cells side 
by side with superficial cornified cells 
in hirsute women of active r eproduc
tive age (Fig. 1). The present study 
reports fur ~.her work to unravel the 
mechanism involved for this intrigu
ing finding and demonstrates how cy
tological and cytochemical studies 
help in detecting the presence of bio
logically active androgen acting 
singly or in combination with oestro
gen in clinical condition. 

Material and Method. The clinical 
material comprised of 37 hirsute 
patients, ranging from 15 to 35 years 
of age. All these patients were found 
to be abnormally hairy by the crite
ria of hair rating, laid down by Shah 
(1957). In each patient, serial vagi
nal smears to quantitate the oestro
genic effect were taken throughout a 
single menstrual cycle. Vaginal 
smears were also repeatedly taken in 
two more cases of congenital adrenal 
virilism, before and after administra-
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tion of cortisone. In addition to this, 
vaginal smears in one more adult case 
having total ovarian insufficiency 
were studied. Oestrogen and andro
gen in varying proportions were then 
given simultaneously to her to bring 
about comparable cytological changes 
seen in the smears of hirsute women. 

For the cytological changes, the 
smears were stained according to the 
technique of Papanicolaou and classi
fied according to the cell morphology 
as described previously (Shah 1952). 
The smears were evaluated by the 
differential cell count technique re
cording the percentage of only three 
types of cells: (i) cornified, (ii) pre
cornified and intermediate, and (iii) 
parabasal and basal cells; the per
centage counts shown in this commu
nication are based on the study of 300 
cells in each smear. 

The cytochemical observations con
cerned demonstration of glycogen in 
basal and parabasal cells only. For 

1this, smears were stained by periodic 
·acid-schiff technique of McManus .. 
The percentage counts however were 
made on 100 basal and/ or para basal 
cells and only those cells, showing 
moderate to marked reaction for gly
cogen, were taken into account. 

Observations and Discussion. Ac
cording to De Allende, presence of 
40 o/o or more cornified cells in a vagi
nal smear suggested good oestrogenic 
effect. Such counts are commonly 
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seen at the· peak of maximum oestro
gen activity in apparently healthy 
cyclic women and, therefore, a smear 
showing percentage of 40 or more 6f 
cornified cells is classified as "eutro
phic". 

In order to have correct assessment 
of the level of circulating oestrogen 
in a given individual, we feel that 
along with the percentage of cornified 
cells the general pattern of the smear 
with all the cytological details should 
be considered. This is more so when 
the smear depicts low percentage of 
cornified cells. Considering all the 
cytological details, we have in the 
past classified smears of oestrogen 
deficiency into three categories (Shah 
1952). The changes described under 
"Atrophic Smear" suggested marked 
oestrogen deficiency, under "Hypo
trophic" moderate oestrogen defici
ency, and the one under "Hypotro .. 
phic with marked Cytolysis" was 
seen in presence of minimal oestrogen 
deficiency. This assessment of the 
levc:.J of circula 'jng oestrogen from the 
changes in the vaginal smear should 
be related to the clinical data in each 
case. For example, the total or par
tial oestrogen deficiency smears in a 
situation like hirsutism where the 
vaginal epithelium in addition to 
oestrogen is alleged to be under the 
influence of circulating androgen may 
not give the true picture of the oes
trogen production (Shah and Dave 
1960). The "atrophic" smear there
fore could result because of the poor 
~roduction of oestrogen or could b e 
due to the production of bi.ohQ'icallv 
potent androgen neutralising the nor
mal amount of oestrogen at the vagi
nal cP 11 level. 

Table I shows 
patterns in 37 

the vaginal smear 
hirsute patien~s. 

Table I 

VAGINAL CYTOLOGY IN HIRSUTISM 
OF' UNKNOWN ETIOLOGY (37) 

VAGINA~ SUEAR 
NO OF MAXIMUM BAS.,\~ CEl~S 

CASES CORNIFICATION nt!::SENT 

ATROPHIC 1 2!. 1 
H'tPOTROPHIC 1 9 2-39!. 15 
HVPO M CYTOL 3 NOT (>ONE .ABSElil'l 

EUTROPHIC 14 41-88!. 10 

T 0 TAL. 37 - 26 

Fig. 1. 
Vaginal smear of a hirsute patient showing good 
number of basal and parabasal ce Is side by side 

with superficial cornified cells. 600 x 

Twenty-three of these 37 patients had 
smears suggestive of some degree of 
oestrogen deficiency. Since correct 
idea of cornification cannot be obtain
ed in prc:sence of marked cytolysis 
of the vaginal epithelial cells, the 
differential count was not done in 3 
cases showing the vaginal smear pat
tern "Hypotrophic with marked cyto-
1ysis". Ten of the remaining 14 cases 
showing good oestrogenic effect had 
considerable number of basal cells 
in their smears. This finding indeed 
was intriguing. To explain this find
ing, we subjected these patients to 
some m()re investigations. Of the 
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total 26 cases showing basal and para
basal cells in their vaginal smears, in 
only 12 cases further investigations. 
were possible. 

Table II 

URINARY 17- KETOSTEROID$ IN 

HIRSUTE PATIENTS ( 12) 

VAGINAL SMEAR 
NO. OF 

mgmjZ4h•t 
CASES 

ATROPHIC 1 5· 92 

2 13· 95 

3 6· 90 

4 9· 1 0 
HYPO TROPHIC 5 5· 20 

6 9·40 

7 10.20 

8 8·40 

9 1· 7 5 

1 0 7· 80 
EUTROPHIC 

11 1 0 · 9 0 

12 s· 85 

VAGINAL CYTOLOGY IN ADRENAL VIRILISM 
BEfORE & AfTER TREATMENT 
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Table II reveals the finding of uri
nary 17 -ketosteroids (the metabo
lites of circulating androgen) in these 

12 cases. In our laboratory the nor
mal excretion range of urinary 17-
ketosteroids in women of active re
;productive age varies from 4-lJ mgm. 
~per 24-hours with the mean value 
of 8.060 ± 0.484. It is evident from 
Table II that none of these cases had 
elevated level of ·17 -ketosteroids. 
Moreover, the mean value of 17-
ketosteroids in hirsute women ( 8.448 
± 0.669) when compared with that 
seen in our group of normal women 
was statistically not significant. There 
was also no correlation between the 
level of 17 -ketosteroids and the pat
tern of the vaginal smear seen. For 
example, the finding of 5.9 mgm. of 
17 -ketosteroids in a case of marked 
hirsutism having atrophic vaginal 
smear was rather interesting. '!'he 
low level of 17-ketosteroids, however, 
cannot exclude the possibility of the 
presence of small amounts of biologi
cally potent androgens and such 
amounts certainly would not make 
significant changes in the value of 17-
ketosteroids in urine. To determine 
whether the presence of basal and 
parabasal cells in the vaginal smear 
of these cases could occur as a result 
of negation of oestrogen by the cir
culating androgen, we looked for a 
clinical situation like congenital ad
renal virilism where both oestrogen 
and androgen are known to be pre
sent in large amounts (Migeon and 
Gardner 1952). Fig. 2 reveals the 
vaginal smears in two cases 
of · congenital adrenal virilism. 
Both these cases showed ·as high 
a p~:rce:n,tage as 95 ~nd 82 of 
basa] and parabasa1 cells in their 
smear before treatment and 2-3. fold 
increase ip the urinary ~values _of 17-
ketosteroids. · Paradoxically, most of 
these basal and parabasal c-ells cori-
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taiiied glycogen (Fig. 3). It is an ob
served tact that in physiological states 
of marked oestrogen deficiency, ba~al 
and parabasal cells do not contain 
glycogen (Cruickshank 1934). Un
der cortisone therapy; in these cases 
there was marked reduction in the 
production of androgens from the ad
renal cortex as measured by the esti
mation of the urinary 17 -ketosteroids. 
Consequently, there was also marked 
reduction in the basal cells and reduc

·tion in the basal cells containing gly-
cogen (Fig. 2). 

lnterestingly enough, tbe basal 
cells in the vaginal smears of our hir
sute patients also contained glycogen 
(Table III). It is evident from Table 
III that although glycogen was pre
sent in the basal cells of all the 12 
cases, cervical erosion, however, was 
present in only one patient. To con
firm whether the deposition of gly
cogen· in these cells in hirsute cases 
was indicative of the presence of en
dogenously circulating androgen or 
not, a case of total ovarian insuffici
ency was administered oestrogen and 
a1_1drogen in various proportions to 

Table III 

GLYCOGEN IN BASAL. AND 
PARABASAL CELLS 

VAGINAL SMEAR 
GLYCOGEN 
PRESENT 

EROSION 

A TROPHIC ( 1 ) 1 NIL 

HYPOTROPHIC (7) 7 NIL 

HYPO. M. CYTOL. , - -
EUTROPHIC C 4 ) 4 1 

TOTAL {12) 12 1 

bring about cytological changes com
parable to those seen in our cases of 
hirsutism. , 

It is clear from Fig. 4 that before 
treatment the vaginal smear showed 
77 % of basal cells. A considerable 
number of basal cells however re
vealed presence of glycogen. This 
could probably be due to sub-clinical 
vaginitis produced by marked oestro-

Fig. 3. 
Fig. ~"Atrophic" smear of a case of congeni al adrenal virilism. Basaf and parabasal cel:s 
contained glycogen-(A) before and (B) after dLstase treatment. Period1c-acid-schiff and Hae
matoxylin stain. 630 x 
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EFFECT OF HORMONES ON VAGINAL 
CYTOLOGY IN OVARIAN INSUFFICIENCY 
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Fig. 4. 

gen deficiency. The patient was then 
put on 2.0 mg. of oestrogen daily till 
her vaginal smear showed eutro
phic changes. At this stage the dos
age of oestrogen was gradually re
.duced to 1.0 mg. and testosterone 
propionate was simultaneously in
iected in the dosage of 27.5 mg. per 
day from the start of 1.5 mg. of oes
trogen daily. From this histogram it 
appears that initially there was reap
pearance of basal and parabasal cells 
but they did not contain glvcog·?n. 
With the same daily dose of androgen 
and when oestrogen was reduced to 
1.0 mg. per day, number of basal 
cells increased and now most of these 
cells contained glycogen. 

From these findings it appears that 
thP various grades of oestrogen in. 
sufficiency seen in our cases of hir
sutism are but the end results of the 
interaction of varied quantitative 
combinations of androgen and oes
trogen. Even if this characteristic 

t 

pattern of vaginal smear in presence 
of circulating androgen fails to pm
point the source of androgen, viz. 
ovary or adrenal cortex, it seems 
worth while to pursue and develop 
cytochemical methods which would 
detect the presence of minute quan
tities of biologically active sex hor
mones-acting singly or in combina
tion. Such techniques in the study 
of pathological states would have ob
vious advantages over the chemical 
measurement of urinary metabolites 
of the sex hormones. 

Summary 

(i) Cytological and cytochemical 
observations on vaginal smears of 37 
hirsute patients ranging from 15 to 
35 years of age are presented. 

(ii) Twenty-six of the 37 patients 
showed, in their vaginal smears, mild 
to severe atrophic changes as judged 
from the number of basal and para
basal cells. These cells, contrary to 
the usual findings, contained glyco
gen. These cytological and cytoche
mical observations, especially in asso
ciation with unelevated urinary 17-
ketosteroids, appeared to be sugges
tive but not conclusive of the pre
sence of androgen n~utralising the 
circulating oestrogen at the vaginal 
cell level. 

(iii) Similar cytological and ·::yto
chemical changes were observed in 
the vaginal smear of two patients o:: 
congenital adrenal virilism before 
treatment and of one case of total 
ovarian insufficiency when both oes
trogen and androgen were admini 
·stered simultaneously in the propor· 
tion of 1 : 27.5 mg. per day. 

( iv) The implications of these 
· finding are discussed. 
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