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Microscopical observations of vaginal smear in relation

to reproductive activity in the female rabbit

VI. Correlation within the stages of the sexual cycle by judging from

the vaginal mucus and the number of follicles in the ovaries

By

Yoshio Turtumr** and Kyuki MATUMOTO**
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Table 1. Materials

Animal (n;?)i:h) BO%}g’rZVIsgght Date of Death
No. 64 16 3150 26th July, 1955 .
No. 48 15 3300 25th July, 1955
No. 49 15 3500 24 th July, 1955
No. 51 15 3350 23th July, 1955
No. 52 15 3200 27 th July, 1955
No. 53 16 3000 28th July, 1955
No. 64 17 3350 13th August, 1957
No. 65 17 3700 6th August, 1957
No. 66 22 3390 7th August, 1957
No. 67 29 2840 20 th August, 1957
No. 70 29 2740 23th August, 1957
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Fig. 1. Cyclic changes of the three elements in each rabbit before slaughter
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Fig. 2. Positions in the cycle in each rabbit before slaughter
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Table 2. Number of follicles in each rabbit
Right Ovary Left Ovary
Animal "Large size | Medium size | Small size | Large size | Medium size | Small size
follicle follicle follicle | follicle follicle follicle
No. 46 — 2 2 — 6 6
No. 48 — 1 1 - 2 13
No. 49 2 3 — 1 2 4
No. 51 — 2 2 — — 4
No. 52 3 4 12 - 2 10
No. 53 3 3 13 3 2 9
2 6 1 2
No. 64 | 211 Blood) | (2 Blood) 4 (Blood) | (1 Blood) 4
No. 65 — 9 3 — 2 12
6 - 4 2
No. 66 | (5 Blood) 3 (all Blood) 2 (1 Blood) 2
No. 67 1 1 10 3 2 5
No. 70 - 1 22 - 8 9
Total 17 35 83 10 30 78
Average 1.5 3.2 7.4 0.9 2.7 7.1
Large size follicle---------- Its diameter is about 3~2.5 mm.
Medium size follice-«------ Its diameter is about 2 mm.

Small size follicle

(Blood)

~~~~~~~~~~~~ Number of blood follicles.

~~~~~~~~ Its diameter is about 1.5~1 mm.
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Fig. 3. Arrangement of the rabbits according to their positions in
the sexual cycle and the number of follicles in their ovaries

T Large size follicle
Animal
(3—2.5mm in diameter)

Medium size follicle

(about 2mm in diameter)
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(1.5— 1mm in diameter)
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Table 3. Comparison with the number of
follicles in the right and left ovaries

B S
o 8] g - a
L
% % |
~ ~ A
Large and
medium size | 4.7 | 3.6 | 1.1]0.93 >0.3
follicle
Large size
follicle 1.5, 0.9 0.6|0.89 >0.3

(3] onkaghlsigie ~OBE
HEEOBBRERN PR DR IR G & JIRa
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" Table 4. Relation between the crystal figures and the number of follicles

Figure of Crystal
. I—t}ipe F-type
Animal Large size | Medium size Total Large size | Medium size Total
follicle follicle ° follicle __follicle ota
No. 51 — 2
No. 70 - 9 9
No. 48 — 3
No. 65 — 11 11
No. 67 4 3 7
No. 66 8 5 13
No. 53 6 5 11
No. 49 : 3 5 8
No. 52 3 6
No. 64 3 8 1
No. 46 — 8
Total, 6 27 33 21 38 59
Average 1.2 5.4 6.6 3.5 6.3 9.8
I-type | F-type | Difference t D
Large and medium size follicle 6.6 9.8 3.2 1.72 >0.1
Large size follicle 1.2 3.5 2.3 1.44 >0.1
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Table 5. Relation between pH value of vaginal mucus and
the number of follicles

Alkali group I Neutral group
Animal Large size Medium size ! Large size Medium size
foilicle follicle Total | “foilicte follicle Total

No. 51 - 2 2

No. 70 - 9 9

No. 48 — 3 3
No. 65 - 11 11

No. 67 4 3 7
No. 66 8 5 13
No. 53 6 5 11
No. 49 3 5

No. 52 3 6

No. 64 3 8 1

No. 46 - 8 8

Total 3 38 41 ‘ 24 27 51
Average 0.6 7.6 8.2 ‘ 4.0 4.5 8.5

Alkali group‘ Neutral group | Difference t ! P
|

Large and medium size follicle ! 8.2 8.5 0.3 0.13 \ >0.8
Large size follicle ; 0.6 4.0 3.4 2.50 ’:>0.os




194 A it i K

#

R Lk

lahsd, LALZ I TERERT LIEIBEOPINEES
EDD TR Bl tOBRICE TREARE L& Bb
NBEER 2.5~3mm KOIPREOIFAT, TORE
FERaA M 7L — T E SHBE L TW 32 L Th .
PEDC PERTRAS FL T 3 72 RIEES PRI ) 2
b, FEFOER GO EAN pH O )L LA —
BTV T2 & 3 W IRHEER O A Iizs (L iRl &
BLTBET5EBETEENICIE S ORBIIFIOH
FITHRT 2425528700

(5] Wm¥mEEI=DLT

Asami, G. (1920)'® 3 FRHAIINL flie O K&
S, MiaOBHICHS T2 #BH T D2, D
ZHEB L OWFEIT L D UBBOENTVBIET
b %o Heape, W. (1905)% (LR IEHHIATEA T840
N7 E F OB L 2 P st e 4 £
D ABOFML U 72 & A3 i A3 IR I FiA L
HOLHMmIEE KT B &2 &R N7z A, Ham-
mond, J., and F.H.A., Marshall (1925)'7 | 2P
JELZ VR A & B o 2 AR B, iR IR
SBALDBREE U QI8 & 10 E LR IR i
PEORUNBIPASIIE 4R T &\, 2O &3 Hill,
M., and W. E. White (1934)2, B (1941)'» %
AOTNBEZATHB,

O IO BRI S RHO T EN L D
TH A, FFEBTIZES 20L& 5 M iudds < #
& TEBULRIE D 2\ I3 2 DR OIREIZ I D TREARA,
IR DL RSN 20T, FREIZSVTE
O mINiE sy LLIBRRBRCEAL, HaoBfy
RKdiz, DT OHmMIBRE EH IR L 0 7z
TeBWEHTR LR b 2\ iz — BB It Y
LA7gh,

[6] EAREINEAIIIES CBE

BUREESRD 70\ R R h 5 & L T {ld R
By OUFLEM I L TR O RHAB T H A
5T EIRMRELILNBZETHY, Tl A93DP %
KBIPBUT MR O B3 IERRE T 5 IR O
B L i st h o, Fh b o HETL
TR RS TH B, B HUMTIC S O BUF 2 R 1
HThHAD & LRFGHEIEKRTFETNEETHD L
BNTB, Hill, M., and W. E. White (1934)%
VB L OB R X L ORE LB R TR
ASRIR D FE X BT 0% 2 41T h Uds 0 AL
ELRRL THET 2h10 Tl 2ORESRO>OIT 7
~10 HELTH B & L, Smelser, G.K., A. Walton,

and E. O. Whethan (1934)" & sk 4 GG
< SUEMAHI L4 L T 2D AR HIERE D SRY
AEIL Y AR ARIRET 5 Labh~re, ®E(1939)1P
W Lo TIRHIZIE 2~3 [EEBED IR 2
IFRE SR D L TABRR TR L B\ TS L,
—SE IR s 2 SRR AN D B\ I R TS
BHETROEEL LU, METOMICERE LB AR
EEBRLDHELARCE D H/ELAH DT LHRM
DOBEBE I O>TREHNLES EHE L. B (1941)Ww
KOl (1941)' % IEIKR 72 BHEE B EEEL, #HE(E
(1951)% & ABRIPfE O —TFDETFIT B T IBA
BRIERT 5 & BdI,

P EDHEEL VOIS L 5T, FRIVBEITE
IZEAD IO RE RUSBIT AT T B 70T
FERIRABIZ D 2 L TR T 2 b D & IR ORFIT
HBETB2OOBENMTON T 5, L LR
PRI HREE SR OB T L LI OIREEZ
b IR D DO TRAENE L H2 5, 2Tl

FTHEDL T, LU ERREBIRIC LD TEOREE
BIEDEY IR DZLERD D, REBICEUTEA
& & DIFENT 35\ T % TR D % B & DA A%
BINT & B ID72, T2 &S O BIESE AT
PSR D BN BN L & o B /mD7e T Lz h
THEERFERTH /- BB D, L LInER
O (1952)% (ZEAEBIC L Y SiDEE rBE L
JEEARE R R L B A3 % 76 5 B W B R
DOIEHEEL T L, IIBTITRIEAEL, T o8
FEDIRANZ DR TIIR DB L T Z & T
%, #7: Hamilton, C.E. (1951)*® |3 itz 2 f o
7Y ERICBIEEOEULE DB ABNA T E
BEE L TERY, KIRYIEAIEOBRSHERCEY
R LD TV B Z EIXHEE L WHE 5 21573,
FAFIIIRORIEMESIC L Y IIRORRERITN
3mm fICFETETDLDODOHBI & LD, £
L OWTHEDBZ LD S, IRUIEREG 2.5 mm AL
ETRETHI LML N T\ D, REETIERIZ
AEAIBRE S BB 5 EEN 2 mm KOIIKE & 5634
DIBUTE L MBI O 0 2 BRECH D LB bhh
BDERE 2.5~3mm KDKBIEL & 2 X FI L TIBRuLK
BRI, FORE, T OXRBIIIEMED pH ©
R L — IR L TRz S Rt ah Tw b
T E BN, JOERIED PHMOBEEITE TR
Hk % <, BIRETII F-O L 0M% < Bl xh,



M RRA ¢ TR M A SEIE D) & BEIETF & O NIR 195

- BRI BRI R o R AR 4 5 & 3T 3R
ELHY ThHALEANEEINE DRIEIZ L DT
WnChHd L 50z, KO LEmdEd BT L 2
FHD iz 72 L O\ % No. 67, No. 66, No. 53,
No. 49 KU No. 52 @ 5 B B2 2 DRBIIR
MREEL T2,

No. 64 I RBIDOHIMIMEAN ABHR, O OILE
IZIEHIBRE U ToOMBENELb D EZL LA,
ZDOMEEDIGE Alkali I BOBR, MRS L T
Ez2HTENHED,

BENEEOBEI Lo THAES M, 6 BB TH S
ZEMTH 1932)P Ik Vi ShT LK, 0%
DIFFEEV L DT F UM E B, B
LORETLFEHEK 5.6 H 57, Hill, M., and
W.E. White (1934)%" 13 SR#AIIE © 46 13 R
gL 7T~10 BREERE T 2& L, Smelser, G.K., A.
Walton, and E.O. Whethan (1934)'® (32 bpliai
3~6 HHEID 3 HIioHE T % &\, &8 (1939101
2~6 Hi, B (1941)"® FEUiiliA (1941)1% 13 1~2
BREFRAEORIE 2 HEFF L TBILd 5 &V DT B,
RO FHEIN 1 BEHILL VR R AT 555,
Asami, G. (1920)'® DR~k 5 17 IPFRILAR &4 DIy
I ERSGEIT 213 L 0 B 7202 IS AT 1R B 45 43
RKLTHBZLIZLDEEZELZLNDH, BEEHNI-—#
MBI O TFHRK LR T H LD EHTESND, DT
FEREEC & B i L e — 0 2 LTI A I
WOEF 1 Thh T3 BB NS,

SBALIIRIE S LRI T 2 2 E AR C
8D, FALOBEEMIOVTH%  ORFEEHIERE L
B, EEFONBRWIERE TIIEIROREEIR
BB BB S S EMC D 2 = &34 < Bt T
H DD T, EHNT KRB BRI B O $ 7 ik
WZEH D55 Lo LS OB L2 TREIORE
MEEAEIRRL, ISR BN EENZEE L 4
—HELAIRBREEOWRLA DD LmbN 5, Bl
OB UERER Y O REMHI L BERE T3 D
HRRO L SCESFT LT ERHK S,

(1) DR BOIm e BB HR TR T
BINRAEET b JIIH ABEORE SICHE T
TUTERIZHEIN T e 2 B2 B 57, Th b IIRIEEID
B 2.5~3mm KIZETHHEKRTADT, T2
O J 5 IR AKBIBIRE £ T FEE L 72\ HE O JUREE 235
LT DI (b E IR O b DI 728K

W, Z OERE IR A _ L RO SEH IR A S i &
Y, W T [N~ T OWEBEAS F-R
— P ~DBAITOE, A pH O 7 L7 )15 5 gkl

(2) IPfesesdl : IR 2.5~3 mm KOKEIY
ROFEETZ2HETH D, IRIIIAM EORE X
HEZEE T LB LRI 20T, B < SREDE
SR T AR L B s, LEnie I B
Fao i, F-RGIRERO % FHRREUERN pH OF
HEEIORETH B,

(3) YBBmBACHT . BUREH % @ &7 UBlEIE SBIT 9
%o SIRHERE LRI N T B D EE2 LR, B
HRC 31 & koD bk BOANIRSE Y BRI & ¢ O WIRG 2 B4 73
L, RIbEHREE F-R7L—730 I1-87
N—ZHAT L, BEAO pHIZEME L 0 707 )l
Z#HITT %,

V. & i

TR G D RS AT REME i b BE A, R o ek
DI RF AR O pH i T & ke T&R

MR L, SHEAPIRIE L NIRIMCEIZEL TRD X S
AN E R EYAN

(1) FBEAIROKXE JFEEN 2.5~3mm X
METHRETHLD0H 5B, FEFRIZE W TIFIDOL
S570b Dk KBS L, BRY 2mm KOSk E
AR & U CEDOBE L 7o ek ER LT o8
SRR B S HERO B, DR D TR 4 DA
LD TEE S DRV,

(2) IRBUZIAAIRI L B 2 SN AERK 2mm
Ll EDOFIE (PFRUFOKBIIIIE) (XHICHEL, 0
PN 8.4 BTH DR, T EATEINC LB
WS TR INIENT i T hvD T,

(3) BEAHW 2mm KL _EOIIIE L B0 FEH
I L HEEFZRCT, FOHT2e—FL, H
£ 2.5~3 mm KROKIFFID A0 BIETIZIFHNT R
pH fliD 7N T <, FEAITEEZ -z &R
ERESYSY (i A

(4) DT ORBISIIAOFE (3 A O FizE
B wEeBREE L, BIEEN LGOI -
2 & 2 HIBRO I, BB T F-R0 SA—- 7,
FEPRSIE O pH Tl ik L — 7 OB I KBS 23
FE LT be (0TI O 4 Jifussshdl, o
% SORE A, L TORGEITIH & P8 D & ATHKR
B '



196 db o E ok M R W
13) B BEBEBCI2FREMRONE B1HE K

3 A
1) Stockard, C.R., and G.N. Papanicolaou: The

existence of a typical cycle in the guinea-pig—
with a study of its histological and physiolo-
gical changes. Amer. J. Anat. Vol. 22, (1917)

2) EE: KROFMEHROHN, BHEZH S
#%2% (1932)
3 AR BRSO KRR O AR B

T 3 A, (D Hw‘Fi%ﬁﬁﬁmﬁ[ﬂH‘ﬂaﬁffﬁk =By
e BEosE 17 & 1, 2 5 14 H (1946)

4) i WANAR U BEOEBSE T RIET
BRI T AP, O REOCKBREVERE X
Y 2ot BRI HIRE B AR T AR O AR AL g, R
ke (G) ®wie 15 (1951)

5)  mEE - W KROPIBEE  BECEY 0T
5%, BABRESERECE ®1%5 (1952)

6) W : KRBEEMEORWE X9 2ERR.
BARERHRARSE M6 42 5, HHET 236
H (1954)

7) 8. A: FREAEREEENAEAK O
BAERRCT 2EE E2H EMEEICES
AT DT, deHEE R BRI OUICE 2 4 3
5 128-136 H (1955)

8) - MA: FAEERKAERNAEK O K
BERECHET 2 BE BIWM mERRTOS
Iz o T, dhlERERFHMAXKE2 L4 5
178-180 E (1956)

9) 12 - ME: FEMMAEGEEE BEEF oo M
£ HIM EWFREAKEAS A YBEECO
T, dLEEARELEHATEEL %45 181-194
" (1956)

10) Walton, A., and J. Hammond : Observation
on ovulation in the rabbit. British Journ. of
Exp. Biol., Vol. 6, No. 2, pp. 190-204, (1929)

11) Parkes, A. S.:

of certain mammals. II. The size of the Gra-

The reproductive processes

afian Follicle at ovulation. Proc. Roy. Soc.
London, S. B, Vol. 109, No. B 761, pp. 185~
196 (1931)

12) &BE: EEHC I3 FEEOE (28
JEL T B v SRR R o IR S oD W e & T
EEB) & OB, BAREE S MRk 29 % 9% 1709
-1755 H (1939)

Bk 2 BRI O & o ik 0 SHBLFT
R, B4R 6% 599 H (1941)

14) Wk : ERREHEORRMED BE, X
PR MEEE 6 45 621 H (1941)

15) Smelser, G.K., A. Walton, and E. Q. Whe-
than: The effect of light on ovarian activity
in the rabbit. Journ. of Exp, Biol., Vol. 11,
No. 4, pp. 352-363, (1934)

16) Hammond, J.:
facts controlling fertility and foetal atrophy.
Journ. of Agric. Sci., XI, Part IV, pp. 337-
366, (1921)

17) Hammond, J., and F.H.A. Marshall: Re-
production in the rabbit. Oliver & Boyd, Edin-
burgh, (1925)

18) Gregory, P. W.:
fecundity of some breeds of rabbit. Journ. of
Exp. Zoél., Vol. 62, No. 2, pp. 271-285, (1932)

19) Asami, G.:
atresia in the rabbit ovary. Anat. Rec., Vol
18, No. 4, pp. 322-343, (1920)

20) Heape, W.:
ova in the rabbit. Proc. Roy. Soc. London B.

ol. 76, p. 260, (1905)

21) Hill, M., and W. E. White:
and regression of follicles in the oestrous rab-
bit. Journ. Physiol., Vol. 80, p. 174, (1934)

22) - Hamilton, C. E.:
ductive phenomena in the rabbit. Anat. Rec.,

ol. 110, No. 4, (1951)

Further observations on the

The potential and actual

Observations on the follicular

Ovulation and degeneration of

The growth

Evidence of cyclic repro-

Résumé

Stockard and Papanicolaou (1917) demon-
strated by the vaginal smear method that the
guinea-pig has a definite sexual cycle. This
method was applied to study the sexual cycle
in rabbit by Wood (1925), Shibata (1932),
Honda (1938), Naito (1946), Saeki (1951),
Hamilton (1951), Kato and Horikawa (1952),
Watanabe (1954), etc. Shibata (1932) demon-
strated that the oestrous cycle exists in the rab-
bit and it can be observed by the vaginal smear,
using the nucleated epithelial cells as a criterjon
for the heat stage.
papers the morphology of crystals found in the

In the writer’s previous
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vaginal rinse with normal saline and the fluc-
tuation of pH value in the vagina were reported
with special regard to the feature of epithelial
cells in the vaginal smear during the sexual
cycle.  From these observations the typical
changes of the above three elements according
to the sexual cycle may be expressed as in
Figure 2. In this figure, the sexual cycle was
recognized by the discrimination of appearance
and absence of the epithelial cells in the vaginal
smear, by the judging by means of the crystal
figures with the vaginal rinse whether I-type
or F-type and by the determination of pH
value in the vagina whether alkali or neutral,

The present paper deals with observation on
the number of follicles in the ovaries according
to the vaginal cycle. Eleven mature females
were used in this study; their body weights
and ages were tabulated in Table 1. 'Their
sexual cycles were observed by means of the
next described method. They were slaughtered
in each stage of the cycles at the dates shown
in Table 1.

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 in order to make a thin film of solution
on the glass. Then the two were dried, fixed
with methanol and 10 % silver nitrate solution
respectively, and stained with Giemsa’s solu-
tion. The former was used for the observation
of the epithelial cells and the latter for the
crystal figures. The pH value of vaginal fluid
was determined using the pH test paper by the
following method. A narrow glass tube was
inserted into the vaginal orifice through the
vestibule a distance of 7cm ard a slender
spatula holding on its top a piece of the test
paper was taken along by this tube.

The cyclic changes of the above three ele~
ments in each rabbit before slaughter are shown
in Figure 1. The criteria of the fluctuations
in the threee elements are as follows:

1) Appearance of the epithelial cells in the
vaginal rinse.

(#1) : Large number of epithelial cells appear

forming a mass on the specimen.

(4P : Epithelial cells scatter densely and
small masses of the cells are seen sporadi-
cally.

(+) : Epithelial cells scatter sparsely.

(—~): Few epithelial cells are recognized.

2) Discrimination of the crystal figures.

The Fern-, Chrysanthemum- and Gelidium
amansii-like types are represented as F-type and
the Polygonal type as I-type.

3) The pH value is traced continuously.

By these methods the vaginal cycle was clear
and the stage of the cycle in each rabbit exam-
ined in this study was determined. The
positions in the cycle in each rabbit before
slaughter are shown in Figure 2. 'Then the
materials were arranged as in Figure 3 accord-
ing to their positions in the sexual cycle.

Macroscopical observations of the ovarian
follicles in each slaughtered rabbit after the
examination by the three above methods were
performed by laparotomy. The follicles were
classified in four groups by their sizes, large
size follicles (3-2.5 mm in diameter), medium
size (about 2mm in diameter), small size (1.5
-1 mm in diameter), and the follicles those
with diameter less than 1 mm.

The numbers of large and medium size fol-
licles are treated in relation to the vaginal
sexual cycle in this study because many follicles
of diameter less than 1.5mm always existed
in each ovary and their shapes and sizes were
obscure macroscopically.  The number of
follicles in each rabbit is shown in Table 2.
Figure 3 shows the correlation between the
numbers of follicles in each rabbit and the
arrangement of the rabbits according to the
vaginal cycle.

Many investigators observed the ovarian
follicles macroscopically and stated that the
follicles grow up to about 2.5 mm in diameter.
But a few follicles show about 3 mm diameter
as the largest size. Gregory (1932) studied the
potential fecundity (based on number of rup-
tured follicles) and actual fecundity (based on
litter size) in the many races of rabbit. He
recognized a close correlation between racial
body size and the numbers of young produced
per litter. As body size increases, litter size
also increases at nearly the same rate. The
number of ruptured follicles in adult females
that showed 3505 grams, 3325 grams, and 3616
grams body weight were 8.0, 9.87, and 9.17,
respectively.  Smelser, Walton, and Whethan
(1934) experimented on the effect of light on
ovarian activity in the rabbit and concluded
that the number of ovulations was slightly
higher in the rabbits subjected to ligtht. This
is perhaps sufficient to indicate that ovarian
activity is not altogether insensitive to light
but when a small number of does which failed
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to ovulate were omitted from the data the dif-

ference was considerably reduced and ceased to
be statistically significant. In their observa-
* tions, the numbers of ruptured follicles in the
rabbits which were omitted because they failed
to ovulate were 8.94, 7.47, 9.10, and 8.17
under the various conditions of experiments.
The average body weight in the present study
was 3229 grams and the number of large and
medium size follicles was 8.4(¢=3.4). 'This
number is considered to be nearly like the
numbers of ruptured follicles reported by above
authors. Then, it is considered that the number
of follicles in this study means the number of

follicles which ripen or have the ability to
ovulate,

Hammond and Marshall (1925), and Gregory
(1932) reported observations which indicate
that right and left ovaries are about equal in
reproductive capacity. Our observations sup-
port this view, 'The comparison of the two
ovaries is shown in Table 2 and 3.

The relation between the crystal figures and
the number of follicles is shown in Table 4.
It is clear from these data that the difference
of the number of follicles between that in I-
type periods and in F-type periods is not sig-
nificant. But the number of follicles in I-type
periods is 6.6 and in F-type periods is 9.8 in
average. There is a slight tendency for the
number of follicles in F-type period to be larg-
er than in I-type period.

Table 5 shows the relation between pH value
of vaginal mucus and the numbers of follicles
before slaughter. In the number of large and
medium size follicles there is no difference
between that in the stage of alkali group and
in the stage of neutral group. In the compari-
son of the number of large size follicles,
however, the difference is significant at 5%
level.

Smelser, Walton, and Whethan (1934) said
that the mature graafian follicle does not persist
indifinitely in the oestrous rabbit but is rather
short-lived, so that during oestrus the number
of follicles fluctuated, the series overlapping so
that at any one time there were approximately
same number of mature follicles on the surface
of the ovary; heat and potential fertility were
continuous. The differences of the numbers
of large and medium size follicles in each stage
as ascertained by discrimination of the crystal
figures and by classification of the two groups
of pH is not clear from the present study, It

is supposed that this may be reason why many
investigators did not discover the cyclic fluc-
tuation in ovarian follicles. It is, however, a
natural consideration that there are cyclic
fluctuations in the functions of the groups of
ovarian follicles inasmuch as vaginal cyclic
changes exist. A few investigators mentioned
the relation between the vaginal cycle and
ovarian fluctuation. Hamilton (1951) has
found that a variation in blood estrogen level
occurs in correlation with the change of the
vaginal smear. Kato and Horikawa (1952)
reported that the nucleated epithelial cells in
vaginal smear regularly appear following growth
and regression of the follicles.

In the writer’s observations the follicles
which are considered to be mature were clas-
sified into two groups of the large size follicles
(2.5-3mm in diameter) or medium size fol-
licles (about 2mm in diameter). Counting
the number of these follicles it is found that the
number of large size follicles in the stage of
neutral group in vaginal mucus is larger than
in the stage of alkali group. It is definite from
the previous papers that in the period repre-
sented by the alkali group the epithelial cells
as seen in the vaginal smear are few in num-
ber, the amount of mucus is small, the I-type
crystals are predominant, and that in the period
characterized by the neutral group the F-type
crystals are abundant, the epithelial cells are
many and the amount of mucus is much. From
these observations, it can be said that there is
a tendency that in the former period the large
size follicles exist in the ovaies and in the latter
period they do not exist. This is an important
item of evidence that the groups of follicles in
the ovaries have cyclic fluctuations of growth
and regression according to the vaginal cycle.

Asami (1920) said that follicles of medium
and large size undergo atresia at all stages of
the sexual cycle; likewise that weil preserved
follicles of various sizes may be seen at all
stages of the sexual cycle. Heape (1905),
Hammond and Marshall (1925), Hill and
White (1934), Smelser, Walton, and Whethan
(1934), Yajima (1939), Hara (1941), Yamamoto
(1941) and other investigators have recognized
the fact that the follicles which ripen do
not ovulate spontaneously and disappear in the
degenerating process. In this macroscopical
observations the writer found it hard to
distinguish the cyclic process in detail
whether growth or regression of follicles, and
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classification was based only on size whether
large or medium size follicles. It is, however,
known from the existence of large size follicles
that the cyclic fluctuation in the function of
ovaries occurs in accordance with the vaginal
cycle.

From above mentioned data and the discus-
sion, the sexual cycle in ovary is roughly
divided into three stages as follows:

1) The stage in which the follicles are
ripening. ~—Follicles which ripen always exist
in the ovary of the normal adult females. The
medium size follicles in the present study are
considered to have the ability of ovulation.
Some of these medium size follicles are in the
process of growing into large size follicles.
This stage begins from the period when the
epithelial cells in vaginal smear are free.

During this period the crystal figure changes
from I-type to F-type and the pH of vaginal
mucus changes from alkali to neutral.

2) The stage in which the follicles ripen at
their maximum. —The large size follicles exist
during this stage which represents the middle
period in the cycle in respect to the absence of
epithelial cells in vaginal smear. F-type crystal
figure is predominant and the pH wvalue is in
neutral group.

3) The stage in which the follicles are
regressing. —The follicles in this stage are
degenerating. This stage is connected with the
preceding stage and continues until the period
of the next absence of epithelial cells in vaginal
smear. During this stage, the crystal figure
changes from F-type to I-type and the pH
value changeé from neutral to alkali.



