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Mieroscopical observations of vaginal smear in relation

to reproductive activity in the female rabbit.

IV. The cellular contents of vaginal lumen in the pregnant rabbit.

Yoshio TutumI
Kyuki MAaTUMOTO

(Zootechnical Institute, Faculty of Agriculture,
Hokkaido University)
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Fig. 1. Glass tube used for sampling
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Table 1. Samplings of the vaginal mucus.

2 | -Coitus Days in pregnancy Parturition
Animals % < T AP TSR P T PR T I I T
I N2 LK f,5Aﬁﬂififii91?1313113?1?1?1819202122232425§f272829 3031|3233
No. 54 | + |+ 4 | |+ - - |+ - + |+ +"
[N 7SN N P Y O [§++
No. 56 | + [+t [+ = | =+ | F | T T
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Table 2. Appearance of red corpuscles in the vaginal specimens in pregnant rabbit.

2 1 -Coitus Days in pregnancy Parturition
Animals ‘13 - 7
M |1 2\3 4151617|819/10/11/12/13(14(15{16/17/18(1912021 22'2324’2526272829 303113233
No. 54 | — |+ F+ A= Gl
No. 55 |+ | |~I-|- EREnaEE N jne
No. 56 = M|+ = - = - - + -l-% t
No. 57 | = [+l [ | =] [ (=0 V= = [ e e "
No. 58 | — |+~ == T 1= 0= Ul T | [+ | ] e e+
No. 59 o i = - - - +HoH + + |+ B
No. 60 |+ = | | = U S = ] +
No. 61 | = |+ [+ | - [ - |- [N -
No. 62 | — |-+ = | =l | =] =] e o+
No. 63 - |+ &t‘—jﬂi‘ii ‘i‘ Wt 4_: +i |+ T+
-+----Appearance of red corpuscles. —----No appearance of red corpuscle.
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Table 3. Appearance of multinucleate giant cells or syncytial masses in the vaginal lumen.

. ?6’ [Coitus Days in pregnancy Parturition
Animals | % ‘
m111213:415/6(7|8]9|101111211314/15/16/17/181920:21/222324{25(26/2728129 30 | 31 | 32 |33
No. 54 -1~ == - _ - |- | ine + +|I
No. 55 - NENEE + o+ ﬁ-i— I'4+ +
No. 56 0 I - N -+ + +
No. 57 | = |-l-[ |-l T =TI 1= i< = BEn o+ Il
No. 58 | — === |=I=| | = | =] | =] e -
No. 50 | — |=|=1 |=| = =l = A S T e
No. 60 - |- =TT - _ +oF | + l
BTSN 7 S 1 P P W
TNo62 | < |--l = T A
No. 63 S L N O - (— - + ] =)+
+----Appearance. —+-+-No appearance,
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Table 4. Appearance of large multicellular ciliata-like substances in the vaginal lumen.

2 | ~Coitus Days in pregnancy Parturition
Animals | § a

@ |112/3/4|5(6|7|8|910(11112/13/14/15/16/17/18/19;20[2112223/24(25(26/27]2829 30 | 31 | 32 |33
No. 54 | = |~ |-|-| | I-| | |- | |- === |
No. 55 | | |-I-|- - - - " + -+ |

BRSNS O O O A - |

No. 57 | — ==L I=| [ 1=l =l = V1=l T e e ] I
No. 58 = ===l i-l= - —ﬁm;——‘ - + |+ ST R S o
No. 59 = =+ i+ |- + - :F#—-I- + + + | +
No. 60 - N - - - + |- | - a
No. 61 |- = 1] - + i+ +—: - -
No. 62 ===l |- |- NENN - + +—+ +
No. 63 | — || || I- - BB P P

+.---Appearance.
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Résumé

There have been published only a few

investigations as to the vaginal smear in the

pregnant rabbit.

The present paper describes

the results of observations of the cells con-
tained in the vaginal lumen in the pregnant

rabbit.
this study.

Ten pregnant females were used in
The vaginal mucus or the vaginal

washing with normal saline was taken directly
from the vaginal lumen with a smooth glass
tube of about 14 cm length (Figure 1). The
contents were investigated intact or in mixture
with Lugol’s solution in a blood-counting

chamber under the microscope.

The smears

were made on a cover-glass and two slide

glasses.

The former was preserved with

Schaudinn’s solution and stained with Heiden-
hain’s iron haematoxylin; the latter two were
fixed in ether-alcohol mixture and ethanol,
then they were stained with haematoxylin-
eosin and giemsa, respectively.



The wvaginal mucus in the normal rabbit
was transparent and colourless, but sometimes
semi-transparent and light white. The cell
contents were mainly leucocytes, but a few
red blood cells were found in some cases.
Epithelial cells were also seen in the mucus
but the number of them was very small.
Especially, small ciliata-like substances as
large as a leucocyte or a red corpuscle were
found as free cells in the mucus. As to these
ciliata-like substances, their structure and
physiological action are obscure. It is known
that they have many kinocilia and sometimes
can travel within the mucus. But in all
specimens degenerated matter which seemed
to be the source of the ciliata-like subsances
was recognizable.

Small motile granules appeared in the
mucus, 'These granules showed Brownian
movement. Crystals were present, also, some-
times. These crystals were recognized as
crystals of calcium carbonate from their figures
and chemical character.

Data on the samplings of the vaginal mucus
are shown in table 1. It is seen from the
table that it is possible to obtain vaginal
mucus in pregnancy during the period from
post-coitum to about the fourth day and
from about the nineteenth day to parturition.
In the present observaions the later period
was divided into two sub-periods: (a) from
about the nineteenth day to about the twenty-
eighth and (b) from about the twenty-ninth
day to parturition acéording to the nature of
the mucus. Thus, the duration of gestation
in rabbit may be divided into four periods, I
stage (post-coitum, about four days), II stage
(middle period, about fourteen days), III stage
(later period, about ten days), and IV stage
(before parturition, about one to three days).

The present observations of free cells in the
lumen of vagina in each stage may be sum-
marized as follows:

Stage I (post-coitum) ;—Light white mucus
was taken in this period. Many spermatozoa
were recognized in the mucus with compara-
tively many squamous epithelial cells and red
corpuscles. Frequency of appearance of the
red corpuscles is higher than in the normal
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state and their appearance was considered to
have been caused by physiological fluctuations
in females in post-coitum. Data on the
appearance of red corpuscles in the vaginal
specimens in pregnant rabbit are shown in
table 2.

Stage II (middle period);—The vaginal
washings were observed chiefly in this period
because of the scanty mucus in the lumen.
Many or few cylindrical epithelial cells were
scattered with many leucocytes in the wash-
ings. These cylindrical epithelial cells were
considered to be desquamated from vaginal
wall.

Stage III (later period);—Yellowish-brown
or reddish-brown opaque mucus was taken.
The specimens showed an abundance of
multinucleate giant cells or syncytial masses,
large masses of structure-less homogeneous
substances, cylindrical cells, leucocytes and
red corpuscles free among abundant debris
of cells in the mucus. Many investigators
have reported that these giant cells or
syncytial masses had sloughed off from the
uterine epithelium and were floating in
uterine milk. Stafford (1930) has studied the
origin of the blood of the ‘Placental sign’.
He injected India ink into the descending
aorta and found free ink in the uterine lumen
in a specimen from the eleventh day of gesta-
tion. From these facts, it is considered that
the uterine milk flowed out from the uterine
lumen into the vaginal lumen. With these
cellular contents, surprisingly, large ciliata-
like substances which were multicellular and
movable by their cillia were observed. There
has been published no description of these
ciliata-like substances. Their shapes are very
curious and their sizes are various. Data on
the appeafance of syncytial masses and multi-
cellular ciliata-like substances are summarized
in tables 3 and 4, respectively.

Stage IV (before parturition);—There was
no clear differentiation between stage III and
this one. But there was a tendency for the
various cellular contents above mentioned,
except red corpuscles, to decrease ; the vaginal
mucus became reddish and sometimes trans-
parent.
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Explanation of Plates

Plate 1.
(2-3) Leucocytes in the vaginal smear in the normal rabbit.
(Haematoxylin-eosin stain)
(4-5) Crystals in the vaginal mucus.
(6-8) Small ciliata-like substances in the mucus.
(Round cells are leucocytes. These specimens are treated with
Lugol’s solution.)
Plate II.
(9-12) These figures are in stage I.
9-10 Many leucocytes, spermatozoa and epithelial cells.
(Haematoxylin-eosin stain)

11 Leucocytes, red corpuscles and spermatozoa.
(Heidenhain’s iron haematoxylin stain)
12 Ciliated epithelial cells are recognized in one animal.

(Haematoxylin-eosin stain)
(13-14) These figures are in stage 1I. Leucocytes and cylindrical epithelial
cells.
(Haematoxylin-eosin stain)

Plates III, IV, and V.
(15-27) These figures are in stage III.

15 Vaginal smear in low power.
(Haematoxylin-eosin stain)
16 Multinucleated giant cell or syncytial mass in the mucus.

17-19 Multinucleated giant cells or syncytial masses, leucocytes, red
corpuscles and large ciliata-like substances.

(These specimens are treated with Lugol’s solution.)

20-23 Multinucleated giant cells or syncytial masses, leucocytes, red
corpuscles, structure-less substances and many debris of cells
in the smear.

(20-22; Haematoxylin-eosin stain. 23; Heidenhain’s iron
haematoxylin stain.)

24 Cylindrical cell, small ciliata-like substance among the debris
of cells.

(Haematoxylin-eosin stain)
25-27 Large ciliata-like substances and degenerated substances.
(Haematoxylin-eosin stain)

Plates VI and VIIL
(28-31) These figures are in stage IV,
Red corpuscles and few degenerated substances.
(28, 29 and 31 ; Haematoxylin-eosin stain. 30; Heidenhain’s
iron haematoxylin stain.)
32) Large ciliata-like substance treated with Lugol’s solution.
(33-38) Large multicellular ciliata-like substances. Curious shapes and
various sizes are observed.
(Haematoxylin-eosin stain.)
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