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Various attempts have been made to utilize the absorptive properties of the
vagina for administration of therapeutic drugs. The vaginal absorption of
organic elements, their subsequent isolation in urine, serum or manifestation
of their endocrine effects, has been demonstrated with phenylmercuric acetate
in the human (Eastman & Scott, 1944) and rat (Laug & Kunze, 1949), and
with insulin in the dog (Fischer, 1923) but not the human (Woodyatt, 1922).
Penicillin is absorbed within 60 min by the human vagina (Lovelady, Randall
& Hosfeld, 1946; Goldberger, Walter & Lapid, 1947), while vaginal absorption
of sulphanilamides exhibits daily variation (Carrington, Rohrer, Jones &
Moore, 1944).

While investigating oestrogen metabolism, the uptake of tritiated oestrogens
by spayed mouse genital tissues after intravenous (Stone, Baggett & Donnelly,
1963), subcutaneous (Stone, 1963) or topical application (Martin & Baggett,
1964) has been described.

However, attempts to demonstrate transport of glucose, dyes, antigens and
antibodies through the vaginal lumen after intravenous, oral or perivaginal
administration in the cat and rabbit were not successful. As a consequence, a

theory of unilateral vaginal transmission was suggested (Hartman, 1959), that
is, from the vaginal lumen to the systemic circulation.

Human vaginal fluid can be obtained and its quantity is significantly lower
on Days 12 to 16 of the menstrual cycle (Dusitsin, Grégoire, Johnson & Rakoff,
1967), increased during secretory phase (Perl, Milles & Shimozato, 1959),
and by sexual stimulation (Masters, 1959). The origin of the vaginal fluid is
believed to be the extensive venous plexus surrounding the vaginal vault. There
has been no comparable investigation in the experimental animal to determine
the presence of a fluid, the effects ofovarian steroids on its production and the
passage of a metabolizable substance through vaginal tissue into the fluid and
lumen.

Four groups of ten, 150 to 200 g, spayed Wistar rats received, respectively,
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no treatment, 5 ^g oestradiol-17)3, 1 mg progesterone, or both simultaneously
intramuscularly daily for 3 days. At the end of this period, each rat received
10 µ of uniformly labelled glucose (Nuclear, Chicago) subcutaneously and
dorsally. Samples of vaginal fluid were obtained at 10-min intervals for 2 hr
by rotating a pre-weighed cotton-tipped applicator in the vagina and re-

weighing the sticks. The samples were placed in vials containing 15 ml of
0-4% 2,5-bis-2-(5-tert-butyl-benzoxazolyl)-thiophene, 80 g napthalene, 300 ml
of dioxane, 300 ml of methylcellulose and brought to 1000 ml with toluene.
Radio-activity was measured in a Packard Tricarb Liquid Scintillation Spectro¬
meter. The animals were killed 2 hr after injection and the amount of radio¬
activity determined in aliquots of uterine, cervical and vaginal tissue.

60
Time ( min)

Text-fig. 1. Milligrams of rat vaginal fluid obtained from spayed rats receiving either
oestrogen or oestrogen and progesterone daily for 3 days. A, Spayed; O, oestrogen-treated ;
 , progesterone treated; x, oestrogen- and progesterone-treated.

The greatest quantity of vaginal fluid (Text-fig. 1) was obtained in the
spayed and progesterone-treated group. Ten minutes after injection of the
isotope the amount of fluid was similar in all groups, because of fluid present
in the vaginal lumen at the onset of the experiment. The increased fluid in
spayed and progesterone-treated groups is due to the ability of the fluid to
cross the vaginal membrane: this transport, however, is inhibited by oestrogen.
The amount of fluid in the oestrogen group was decreased by 90% when com¬

pared to the spayed group [P< 0-001) while no significant differences occurred
between spayed animals and those treated with progesterone alone. A significant
interaction ( <0·05) between the animals receiving either oestrogen or a
combination of both oestrogen and progesterone was observed. The amount
of fluid obtained from the animals receiving both hormones when compared
to those receiving oestrogen alone was about 2-5 times greater. The decreased
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vaginal fluid production of oestrogen-treated animals is believed to be due to
the physical barrier of the squamous epithelial cells.

The passage of radio-active glucose through vaginal tissue into the lumen
and fluid is rapid and dependent on lack of oestrogen in the animal. In the
control and progesterone groups, the maximum amounts of radio-activity were

Text-fig. 2. Amount and rate of appearance of 14C glucose in vaginal lumen of spayed
rats receiving either oestrogen or oestrogen and progesterone daily for 3 days. Key as in
Text-fig. 1.

observed at 30 and 20 min respectively (Text-fig. 2) with decreased transport
from the time of injection to the end of the experiment. The transmission of
glucose in oestrogen-treated animals was small and significantly less [P< 0-001)
than in the groups not receiving oestrogen.

Table 1
average counts/minute/milligram tissue (wet weight) + s.e. of the rat
genital tract 2 hours after subcutaneous administration of 10 µ of

uniformly labelled 14c glucose

Treatment*

None after spaying
Oestrogen
Progesterone
Oestrogen and progesterone

No. of
animals Uterus

3-55±l-30
12-89± 1-74
4-83 ±0-59

13-97±3-00

Cervix

5-42 + 0-47
14-54+1-63
5-65 ±0-60

11-98+1-31

Vagina
3-63 + 0-31

11-11 rh 1-45
5-45 ±1-03

10-09±0-47

* See text.

At the end of the experimental period (Table 1), no differences between
the various genital tract tissues were observed, but a significant difference
between treatments occurred. The amount of radio-activity in the genital tract
tissue of the oestrogen-treated animals was two to three times greater than
in the spayed or progesterone-treated groups [P< 0-001). In mice, maximum
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uptake of radio-active steroids by genital tissue is between § and 4 hr following
subcutaneous or intravenous administration (Stone et al., 1963; Stone, 1963).

These results demonstrate the occurrence of rat vaginal fluid whose presence
is related to ovarian steroids. The passage of the radio-active glucose to the
vaginal lumen and fluid is rapid and a function of the endocrine status of the
animal. The decreased rate of glucose transport and amount of fluid obtained
is apparently due to the physical barrier of the squamous epithelium brought
on by oestrogen stimulation. Similar results have been obtained with inorganic
iodine in the rat (Grégoire, Driscoll & Adams, 1967) and histidine in the
human (Dusitsin et al., 1967).

The authors are grateful to H. Menduke, PH.D., for assistance in the statistical
analysis.
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