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Use of Colchicine in Detecting Hormonal Effects on Vaginal 
Epithelium of Menstruating and Castrate Women." 

EPI~KAIM SHOKK A X D  EIJGENE J. COHEN. 
From the Xeic York H0spita.l and the Department of Medicine, Cornell Ult~vsrsitY 

Medical Collc~rc, S e w  York City .  

r -  1 he interesting observat ic )11 that colchicine accuniulates dividing 
cells in nietapliase 1))- pi-ei-eiit iiig it completion of mitotic division has 
been niatle w e  o f  in the stud!- ( ) f  the action of estrogens,' androgens,' 
and gonatlotropiiis" in aiiinials. The great increase in the number of 
mitotic figures o1)taiiied \\-itli t lie colchicine technic over the small 
number see11 whcn tlit. 1iortii01i~'s are used alone, has served to 
throw light on scvc-ral 1)rcyioiisIy obscure aspects of the action of 
these liorniones. 

The use o f  the colcliiciiie technic in relation to hormonal action 
has hitherto been confined tc ) animals, presumably because doses 
coinparahie to those tbffcctivc. in aninials wodd exceed the 
liinit o f  safet! f , w  this (lriig i i i  iiian. However, it seenied likelj- 
that this techiiic cotiltl Iw saiel!- applied to man were the alkaloid 
h u g l i t ,  in adeclu:ite coiiceiitratiotis, in direct contact with accessible 
structures l i l x  the -\-agiiial el)itheliuni and skin, and the total amount 
kept within recog;iizahly safe limits. This report deals with experi- 
nients designed to explore the usefulness of the colchicine technic 
in revealing the effects o f  various hormones on the vaginal niucosa 
of nienopaiisal castrates atid Iiiciistruating women. 

Mpthods. Colchicine \vas incorporated into gelatin pessaries 
for  insertion into the vaginal vault. Vaginal biopsies were taken 
17-24 hours after imertion of pessaries containing 1-3 mg of the 
alkaloid. A nuniber o f  control hiopsies were taken just prior to 
the insertion of the pessary. 'The subjects were 4 menopausal cas- 
trates and 6 menstruating women. Vaginal smears were taken daily 
to ascertain the effects o f  the horniones used with the castrate group. 
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rtritl to guide the selection of the appropriate time for biopsy in 
tlie menstruating group. The smears were stained by the method 
recently developed in this The biopsies, 69 in number, 
were fixed either in Carnoy’s or Fleniniing’s solution. After the 
former fixative they w.ere stained by a modified Masson technic, 
after the latter, 11)- Safraiiin aiid Fast Green F.C.F. 

( I 1 ‘I./! c I i i c I i o p(i  I iscr 1 ctis t 1’17 t c y r o it p : 
IGtracliol benzoate was given in traniuscularly in asceiidiiig closes 
until a dose was reached which produced a fully coniified follicular 
smear. This aniorint of estrogen was then given concomitantly with 
progesterone in amounts of froni 25-50 iiig daily for a period of 
3-3 we,eks ( Table I ) .  It has been previously ~ h 0 ~ 1 1 ~  that under 
tliit; regime the cornified vaginal sniears induced by estrogens as- 
sunietl the characteristics of the vaginal secretion of the second 
ha1 t‘ of tlie menstrual cycle, arid that the vaginal epithelium was 
transformed from the induced mid-nienstrual type to that found 
in premenstruum or, with the larger closes of progesterone, in 
pregnancy. Vaginal biopsies following the insertion o f  colchicine 
pessaries were taken at various stages of treatment. 

( 3 ) Tlzc JIeii.strucrt!’ng Grorip: No hornional therapy was given, 
but vaginal hiopsiies after colchicirie pessaries were taken when 

I i x p ~ r i  I 11 c ii t ti1 Pvoccd i 1 I’ cs. 

TAR1,E T. 
A. Menopausal Castrate Group. 
Schedule of ITormone Treatment. 

Estradiol benzoate 
estrous unit and 

maintenance dose Progesterone, 
Case R.U. per day mg (No. days) 

1 
9 
3 
4 

5,000 2 5 ( 6 ) ,  35(9) 
4,000 2 5 ( 8 ) ,  35(3), 50(2) 
10,000 - 
3,000 25(8), 35(9) 

B . Meas t rua t ing W onieii . 
Day of Biopsy in Relation t o  Menstrual Cycle. 

Menstrual cycle, 
Case days Day of bioys? 

R 3 

9 S 
F 

1@ 

28 
26-30 
27-28 
23-26 
23-26 

28 

14, 27 
27 

11, 17, 24 
11, 95 

25 
13  

4 Shorr, E., S c i c w e ,  1940, 91: 321, 579. 
5 Shorr, E., PROC. SOC. EXP. BIOL. AND NED., 1940, 43? 501. 



vaginal siiiears sliowed \ a )  niaxinial follicular activity and (h I 
during the last week o f  the 1 )rc.nienstruuni. 

The findings arc lmxnted as qualitative rather than 
cluantitative evidence o f  ttic act ion of colchicine on the vaginal 
miicosa under these experirncn t ::I conditions, since some leakage 
from the vagina could not 1 ) ~  im\-c-nted, and there were differences 
in thc  tini:: after insertion o f  tlw pessaries at which the biopsies 
were t:ikcm. So syiiiptoms ; I t t  rihitable to colchicine were encoun- 
tered. 

The changes in the vaginal miears under the hormonal regime 
described, were in agreement iv i th  those previously reported from 
this lab~ratorj- ,~ the cornificd smear induced by estrogens assuming 
the appearance characteristic o f  the prettienstrual phase of the nor- 
mal menstrual cycleG when 1)ropterone was added. The structure 
of the vaginal epitheliuni was altered by the combined progesterone- 
estrogen treatment in the manner previously de~cribed,~ the ex- 
tent of the increased proliferation varying directly with the amount 
of progesterone used. 

The chief point of interest lay i i i  tho increased number of mitoses 
which accumulated as a result ( t i  the action of colchicine. Under 
thew experimental conditions, vaginal biopsies taken without col- 
chicine show only an occasional mitotic figure in spite of the obvious 
proliferation. After colchicine, except when leakage or expulsion 
of the pessary was reported by the patient, a significant increase in 
the number of mitotic figures occurred. In the menopausal group. 
an increase in the number o f  arrested mitotic figures was seen follow- 
ing estradiol benzoate alone and in combination with progesterone. 
In the menstruatiizg group, mitotic figures indicative of active pro- 
liferation were seen during both the follicular and premenstrual 
phases. 

The mitotic figures were largely confined to the lower layers of 
the hasalis adjacent to the stratum germinativun~. Their distribution 
was patchy, indicating that proliferation was not taking place m i -  
formly throughout the whole epithelium. Except for a rare figure 
in anaphase, the arrested mitoses were in pro- or metaphase; and 
there was a high percentage of atypical mitotic figures. Among the 
latter could be distinguished cells with densely packed chromatin 
which were considered to represent an atypical prophase in process 
of degeneration. Cells in atypical metaphase, with the chromo- 
somes grouped to one side of the spindle, were frequent. Many of 
the cells in arrested division were much larger than the resting cells, 

li'csults. 
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FIG. 1. (Case 7-normal cycle.) 
Vaginal epitheliuni during follieu1:ir phase. (1  lt,li clay. ;I 

FIG. 2. (Case 7-normal cycle.) 
Vaginal epitheliunl (Inring premenstrual phasr. (24th day.) 
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FIG. 3. (Case 2--menopausal castrate.) 
Vaginal epitlicliuni during induced follicular pllase. 

FIG. 4. (Case 2-menopausal castrate.) 
Vaginal epithelium during cstl.ogeii-progesterolle adiniuistr:~tion. 
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iiiaiiy were vacuolated, and the frequency with which they were 
devoicl of cytoplasm aiid clironiosoines suggested their fragility. 

The applicability of the colchicine technic to man 
makes available an additional niethod for analyzing hormonal effects 
on structures siich as the vagina aiicl skin which are accessible to 
topical application of the alkaloid. It niay also be possible to intro- 
duce colchicine in a suitable medium into the uterine cavity prior to 
endonietrial hiopsies. IYIiat additional in formation will be derived 
from the use of this technic can only be determined by further 
experiments. 

The technic w x  eniployed in the present study to aid in the 
analysis o f  the hornional factors responsible for the structure of 
the vaginal epitlieliuni during the menstrual cycle and thereby 
responsible for the character of the desquamated vaginal secretion. 
The results reinforce the conclusions drawn from previous experi- 
ments o f  the same character in which colchicine was not employed. 

The effects of estrogens in stimulating the growth of the vaginal 
mucosa and producing a coriiified vaginal secretion7* ' are now gen- 
erally accepted, am1 the accumulated mitoses, after estrogens in the 
menopause and during th'e follicular phase of the normal cycle, 
reflect this proli f crative influence. The conclusions were drawn 
from our previous study5 that the estrogen-progesterone combina- 
tion which controls the second half of the menstrual cycle, has two 
effects: ( a )  to modify the estrogen effect on the vaginal epithelial 
cell so that it fails to develop to full cornification, and (b)  to enhance 
the proliferative effects o f  estrogens in a manner analogous to its 
action on endometrial growth. The abundant mitoses seen in pre- 
nienstruum in iiornial women, and in castrates when this combination 
of hormones is given. stipport the conclusion that active proliferation 
is taking place. 

Cvonclzisioris. C'olchicine, by topical application in vaginal pes- 
saries, permits the detection of the growth stimulating effects of 
estrogens, and progesterone in combination with estrogens, on the 
vaginal epithelium of  menopausal castrates. In menstruating women, 
this technic demonstrates clearly the proliferative effect of these hor- 
mones of endogenous origin during both the follicular and pre- 
menstrual phases of the cycle. 

Discussiori. 
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