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Microscopical observations of vaginal smear in relation to
reproductive activity in the female rabbit
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Cyeclic changes of hydrogen ion concentration

in the vaginal fluid
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(Zootechnical Institute, Faculty of Agriculture,
Hokkaido University)
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Fig. 1. The results?of observations (i).
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Table 1. Consecutive appearance of the
F-type crystals of the vaginal
rinse by normal saline.

Animals Durations (day)

No. 44 1.5 1.5 4.0 2.5 2.5 4.0 3.0

No. 45 0.5 0.5 0.5 1.0 1.0 8.5 7.0

No. 46 2.6 1.520.0¢#1.5 2.5

No. 47 | 2.5 3.5

No. 48 0.5 1.5 3.5 2.6 6.0 4.5

No. 49 3.0 8.0 5.0 7.0

No. 50 1.0 4.0 5.0 6.0 6.0

No. 51 | 2.5 0.5 0.5 1.5 2.5 2.5 0.5

No. 52 0.5 0.5 1.0 0.5 3.5 7.0

No. 53 1.0 4.5 6.0 5.0 4.0 6.5

Average about 3.0 days

* This is not counted for the average.

—HATEY B s § o

KER——HRE B WEBREROBY R LT 5 )

o . :
SEfk-—-R 3 Liae < Ry, HERORHEZ

& DEHH At
D4 BT KA UE D, B 3 BRI L ROTEy
THoERY H LW a DT, —#FL< F-8, #Fy
L% 2 LR L %o

1Eofgy 0.6 B 52 « F-RlosgHEimm
ERDEOHPEIRTE D, TOYHEREYS.0H
ThHoko

©C) BAKESAFT BAE

BRI 2 RICRT & 5 ICREPICHET S LI
i & i pH R 2 Bi% R L e O TR BT HN
I RELASEDE PHEEHEL %,

7 L7 PHEioEESAMEE 3RS LA#ED T
pEpiwets pH 8.4~8.83 Zipiy & LA T VA VDR

P W W SN N W SR T T

P
10 30 50 70 2 110

Fig. 3.

I S
130 Number

Distribution of pH value.

Table 2. Change of pH value of vaginal mucus after exposure to air.

Animals | In vivo pH |After 10min |After 20min. After 30mi.n.j After 1lhr. | After 2hrs. [After 24hrs.
No. 44 7.0 7.2 7.2 7.4 | 16 8.5 )
sl 71 7@mi 8.2 84 | 86 8.6 9.2

No. 46 7.0 8.4 | 8.5 8.6 | 86 8.8
” 6.6 7.0 7.4 7.8 . 8.6 8.6 ] 8.8
, 6.0 1 6.2 6.2 62 | 6.0 6.0 | 6.0
No. 48 gh75mﬁ§ 7.2 7.6 | 1.6 ? 8.4 8.5 9.0
No. 49 7.0 ; 8.2 8.4 8.4 ‘ 8.6 8.6 9.2
No. 52 00 T2 7.8 8.4 X 8.8 8.6
No. 53 ff» 7.0 »‘_; 7.4 7.4 .6 | 86 8.7 9.2
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Table 3. Durations takén by the alkali group and neutral group. (A spot of
pPH on the Figs. 1 and 2 was counted as a half day.)

Animals Alkali group (day) 1Average Neutral group (day) {Average
No.44 | 1.5 1.5 3.0 1.6 4.0 1.5 2.08 | 1.5 0.5 2.5 3.5 3.5 2.5 | 2.3

‘No.45 | 8.0 1.5 2.5 1.5 1.0 0.5 1.66 j 0.5 0.5 1.0 2.0 9.0 2.60

No. 46 | 0.5 0.5 0.5 1.5 0.%5 | 55155 6.5 4.0 7.81

No. 47| 5.0 o ' 1.0 I )
‘No.48 | 2.0 2.0 1.0 1.0 2.0 1.5 15812015603ﬁ8ﬁ3ﬁ 391

No.49| 2.0 0.5 1.5 1.5 o 187 4.5 8.0 4.5 T.5 ? 6.12

No.50 | 1.0 5.0 6.0 1.0 1.5 1.0 | 2.58 f 0.5 1.5 4.0 5.5 5.5 | 3.0

No.51| 1.0 3.0 2.0 1.0 1.5 0.5 8.5 | 1.78 _ 3.0 1.5 3.0 2.0 2.0 2.5 2.0 2.0 | 2.25

No.52 | 1.5 1.5 1.0 3.0 0.5 150 [ 2.5 2.5 5.5 8.0 4.5 \ 3.60

No.53 | 3.0 4.5 1.0 1.0 1.0 1.0 0.5 0.5 1 1.56 ' 1.0 1.5 2.5 2.5 3.5 5.0 7.5 0.5 | 3.62

o Average 1.76 days | Average 3.55 days
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Table 4. Frequency of the appearance of the
alkali group and neutfral group in
the stages of few epithelial cells
(#and-) in the vaginal smear.

Animals ~ Alkali group Neutral group Total
No.44 7—‘”} 2 N

No. 45 4 | 3 7

~ No.46 10 i 4w
No. 47 3 1 1 | 4

Na@i 6 g 1 f 7

No. 49 | 6 ; 2 8

No.50 2 0 2

No. 51 2 3 2 4

No. 52 0 | 2z [

No. 53 3 | 0 | 3

Total B | 1w . w

75.709 | 24.282%2 . 100
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Table 5. Relation between two groups of pH value and the crystal figures.

Alkali group Neutral group
Animals i ‘ Total
F-type I-type total F-type . I-lype | toal

No.44 | 9 | 19 28 18 { 2 | a 6
No. 45 6 27 33 27 i_ 20 . 4 | 80
No. 46 s s 8 | »m | » | e 72
No. 47 4 11 15 7”E_A} "gu—fm_fl;'ﬁ 24
No. 48 2 ; 21 23 22 | % 8 no
No. 49 3 11 14 % | 18 | 54 68
No. 50 4 18 22 I 51 73
" No. 51 6 25 e 0 | 2 36 61
No. 52 0 18 18 21 | s | 56 74
No.53 | 9 17 26 39 11 50 76
Total 46 172 | 218 216 | 210 456 614
o 6.82 25.51 32.34 36.49 | 31.15 67.66 | 10005
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Table 6. .Arrangement of runs of alkali- and neutral-groups in each rabbit.

(1955)
No. 4 June 28~July 17 50000006800000008800000000000000800000Ne
No. 45  July 1~July 20 ¢9e00eee8e0000008000000000000000000880e0
No. 46 July 6~July 26 60000000000000@0000000000000eee0C000000e
No. 47 June 20~July 2 990000000000 000e80000000
No. 48 July 5~July 25 Ce@000000®8000000000000000C8888000000088
No. 49 June 20~-July 10 0000000000000 88000000000 0000000000000000
No. 50  June 29~-July 18 ¢0@#000000L0E@00000000000088000000000000e
No. 51  June 20~-July 10 ¢0€000000@€000000€8800000008800000000000
No. 52 June 20~July 10 006000000 9#800000@88000000000000800000086e
No. 53  June 29--July 19 ¢€€000009€000008800000000800000000000800
.. Alkali O ....Neutral
Table 7. Test of significance for randomness of elements by the
number of runs of two kinds of elements.
. | | | | | |
Animals | noo e g Ty }’n:nl-l-%zj Pir3 Pir} |
1' " ‘ ' i
No. 44 18 4 2 i 4 | 40 0.000053 | 0.000045 = *
- I, . | - -
No.45 = 14 5 | 2 | 5 | 40 ' o.0024 ! 0.0016 | *
No.46 | 5 , 8 [ 3 | 3 i 40 ‘ 0.065 ] 0.017 | =
No.47 | 15 2 | 9 .z | 24 | 00048 | 0.007 | *
—_— ——— l__—__,l_‘,, ——
No. 48 11 | 4 29 l 4 ! 40 0.0014 0.00070 *
No. 49 8 3 32 3 40 0.0014 0.00050 = *
No. 50 10 4 30 3 40 , 0.0081 0.000079 | *
No. 51 1 17 ; 5 | 23 5 40 | 0.00087 | 0.00070 *
No.52 | 18 5 21 4 . 40 | 0.0040 | 0.00021  *
No.s3 | 11 ' 5 | 29 5 , 40 : 0.012 ; 0.0070 | *

* Randomness of elements is rejected at the 5 percent level.

*# Randomness of elements is rejected at the 10 percent level.
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Table 8. Duration of the sexual cycle (day).
Animals ! By Epithelial Cell Average By Crystal-Figure ‘Avebrage
No. 44 | 4.60 8.0 4.5 5.0 5.0 5.0 7.0 491

2.5 4.5 6.0 4.0 6.0

No.45 2.0 4.0 3.0 3.0 4.5 11.5

.
4.66 4.0 3.0 8.5 3.5 7.5 9.0  5.08

No. 46 4.0 16.0 8.5

8.012.0 12.0 4.0

No. 47 6.0 6.5

No.48 2.0 4.5 8.5 3.5 9.0 5.0 5.40 4.5 6.0 5.5 6.0 7.5 5.90
No.49 15.510.0 5.5 9.0 B 7.50 7.5 7.5 7.0 733
© No. 50 6.87 7.0 7.0 7.0 7.0 70

15.0 9.0 7.0 6.5

No. 51 '2.5 4.5 4.5 4.6 3.0 4.0 3.0 45 8.81 6.0 4.0 2.5 3.5

4.0 5.0 4.16

4.0 4.0 3.0 7.5

No. 52

4.62 5.0 3.0 5.0 5.0 6.5 4.9

No.53 5.5 7.5 4.5 6.5 8.0

6.40 6.5 6.0 6.6 5.5 6.5 b 6.20

Average | about 5.6 days

about 5.7 days
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by Alkali- group iAverage
2.0 4.5 6.0 5.5 5.5 470
3.5 3.5 3.5 2.5 3.5 10.5 450
16.0 7.5 T;ww
4.5 o
3.5 8.0 4.0 9.0 5.0 | 5.90
6.5 9.5 5.5 9.0 7.62
6.0 7.5 6.5 6.5 . 6.62

4.5 3.0 5.5 4.0 3.0 3.5 4.0 5.0 ‘ 4.06

4.5 4.0 7.0 4.5 6.5 " 5.30

5.5 5.5 8.5 4.0 6.0 8.5 | 5.50

about 5.6 days
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Résumé

In the previous papers the morphology of
crystals found in the vaginal rinse by normal
saline were studied in rabbits with special
regard to the feature of epithelial cells in the
vaginal smear during the sexual cycle. The
present paper deals with the observations on
the change of pH in the vagina in reference
to the vaginal smear and the crystal of the
vaginal rinse.

Ten mature females were used in this stu-
dy. The rinsing fluid obtained from the lumen
of vestibulum vaginae was dropped on two
slide glasses. One of them was left untreated
while in another slide the fluid was removed
with a pipette. Then the two were dried in
an incubator at about 30°C., and fixed with
methylalcohol and 1022 silver nitrate solution,
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respectively. After staining with Giemsa’s
solution they were observed with a low power
microscope. Examination of pH value of va-
ginal fluid was made using the ¢ Toyo’ pH
test paper as follows: A narrow glass tube
was inserted into the vaginal orifice through
the vestibule about 7em long and a lanky
spatula holding on its top a piece of the test
paper was taken along by this tube. The
observations were successively made for a
month begining on June 20, 1955, twice a day
in morning and evening.

The results of observation are shown in Fig-
ures 1 and 2. The configuration of crystals
of the vaginal rinse was classified in 4 types
in the previous paper, while in:this study the
Fern-, Chrysanthemum- and Gelidium amansii-
like types were refered to as a F-type in
contrast to the Polygonal type (I-type). The
duration of consecutive appearance of the F-
type is shown in Table 1, being 8.0 days in
an average. Since the pH value varies after
exposure to air, a prompt treatment is re-
quested for its determination. The change
of pH value of vaginal mucus after exposure
to air is shown in Table 2. Figure 3 shows a
histogram of distribution of pH value showing
pH 7.4 in an average. The data of Figure 3
indicate that there are two groups, alkali-
group and neutral-group as regard to the pH
value. Their average values are shown as
pH 8.3 and pH 7.0. In the period represented
by the alkali-group, the epithelial cells as seen
in the vaginal smear are few in number and
the amount of mucus is small, the I-type
crystals being predominant. But in the period
characterized by the neutral group the F-type
crystals are abundant. The durations taken
by the alkali-group and the neutral-group are
found as 1.7 days and 3.5 days, respectively
as shown in Table 3.

A test of significance for randomness of
the alkali- and neutral-groups by the number

of runs was examined after the following
formula :

RO G DL
Pririk= (=D ng—rdl
___(’YL/-I—l)! . nt

rid (' +1-rp)! / -].f?’iz‘z'
An arrangement of runs of alkali-and neuatral-
groups in each rabbit examined is shown in
Table 6. The results of test are given in
Table 7, in which n, designates the number
of elements of alkali-group, and =», the num-
ber of elements of neutral-group, being =,-+
ny,=n. The number of runs of alkali-group
is represented by #, and the number of runs
of neutral-group by 7,. The result of test
indicate that the randomness of elements is
rejected at 5 percent level in 9 animals,
and the other animal at 10 percent level.

The duration of sexual cycle obtained on
the basis of three methods is shown in Table
8. The cycle free from epithelial cells is fo-
und to be 5.6 + 1.9 days (s=2.81 days), the
cyele provided with the F-type crystals is 5.7
+ 1.4 days (4=2.05 days), and the cycle re-
presented by the alkali-group is 5.6 4- 1.7 days
(6=2.50 days).

Kato and Horikawa (1952) have reported
that the nucleated epithelial cells regularly
appear and are abundant during the oestrum
period. When the follicles have grown as
large as 0.2cm, the nucleated epithelial cells
are found abundantly in the vaginal smear.
Hamilton (1951) has found that a variation
in blood estrogen level oceurs in correlation
with the change of the vaginal smear. An
evidence has been shown by many investiga-
tors that low pH value in the vagina can be
obtained in human and other animals after
the treatment with estrogenic hormone. It
is supposed that the alteration of pH in the
vaginal fluid of rabbits may partly be affected
by follicular activity.



