Chronological changes of the vaginal epithelium
in postnatal developing, mature and aged rats: A
scanning electron microscopic study
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Fig. 1. Scanning electron micrograms of the surface of the
vagina at the second day of age (A), the fourth day of age
(B), the 10 th day of age (C), and the 14 th day of age
(D). - Bar=10 gm.
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Fig.2. Scanning &lectron micrograms of the surface of the
vagina of mature cycling rats: diestrus I (A), diestrus I
(B), proestrus (C) and estrus (D). Bar=10 gm.
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Fig. 3. Scanning electron micrograms of the cut surface of
the vagina of mature cycling rats: diestrus 1 (A), diestrus
I (B), proestrus (C) and estrus (D). Bar=20 gm.

Fig. 4. Scanning electron micrograms of the surface of the
vagina at the third day of pregnancy (A and B), the fifth
day of pregnancy (C),.and the seventh day of pregnancy
(D). Bar in A, B and D=10 gm; Bar in C=2 um.

ROREIZIERE LA LRDOAR, 5720, AR
PEHEL R TR TEOMBELAEL LT F0ERC LD
BHELNBEL TV HDRBEI N (K 4-B). MlafEs»
FRARABICERHOERS SV AT, RERMOREHD
BEEHEIETRLAIMETH 7.

2) FIRE 5 A/

MREESE R LS AHO/ N ARFI L Tk o,
FEREIIBEMERABE N, BRLAMRERC)R
elaME F T A MMSEBI N, BILATIZ, LOECHY
ENEELTC2D0 8D 5N, BME L MREOM OIS
IHEBER BN AE R LEERM O ER (B 0.4~1.0
wm) HEKBEEI A (R 4-C).

3) ERE T H

MIEMIILZERO LD LBABOLDORRELTRLN, M
REEDOHBEDIEH LD LFULDLEAHE I EbIHE A
72 (K 4-D). B S BT L, MHMEOLAEL LD, Bl
TR BN DB OIS i T e,

1) [EIREE14H

IEIRE T B L ERBOMAET, MR EARDOLD L
FIZD L DMREL TASR, MBEGOBRELE L0 L8
VWD LA AbhRICHE I (K 5-A). ITRE T Bk
L, MR & Bbh 5 BHOMAS o TU .

BRIAA (f53R10,0000%) THE Ll IS, MREHCER
0.4pm~1.0um BE D/ (pit) BSHRBE I NI, ZOHED
FRBIZ IEMES/ I L TH D, HkER O 50 - JEgke
Lo THEUIPREELZ N (K 5-B). ¥72, MaEo—1
PRI AR TIRERO B AR TS 2 L g
(X 5-B). #FWiE T3, MRS S IR LR
FILTLADhnEEIA T (K 5-0).

5) IE4REE20R
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Fig.6. Scanning electron micrograms of the surface of the
vagina of ovariectomized mature rats 24 hours after a
single injection of vehicle (A), 2 ug/100 g body weight
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Fig. 7. Scanning electron micrograms of the surface of the
vagina of aged rats older than 18 months. Bar in A, B
and C=10 gm; bar in D=2 um.
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Abstract

To clarify the sequential of surface structure of the vagina with aging, the vaginal epithelium of the female Wistar rat was
observed from birth to old age using scanning electron microscopy. On postnatal day 2 (P2), small ovoideal cells with
microvilli were seen to be clustered like a stone-wall in the vaginal epithelium. On days between P4-P10, the cells gradually
acquired large polygonal configurations with their surfaces flattened, while the microvilli were well developed to form ridges
which demarcated cell boundaries clearly. By P14, the surface structure of the vagina was fully formed up to that in the sec-
ond diestrus period (diestrus II ) of the mature estrus cycle. The surface structure of the vagina was found to change accord-
ing to the estrus cycle in maturity: 1) flattened polygonal cells possessing short microvilli appeared at diestrus II, 2) muci-
nous cells with granules and club-tipped microvilli appeared at the proestrus period, and 3) keratinized cells, some of which
were in the process of desquamation, appeared at estrus and the first diestrus period (diestrus 1). Keratinized cells at the
estrus period had the club-tripped microvilli on the luminal surface and microridges on the opposite surface. At the first
three days of pregnancy, the epithelial surface exhibited marked keratinization, while the epithelial surface exhibited exten-
sive mucification from the fourth day of pregnancy through delivery. Compression of microvilli was observed at delivery.
Attachment of the debris of cells, blood components and mucus were seen on the third day of postpartum. In mature rats
which had received the total ovariectomy at P60, the vaginal epithelial surface was found to be covered with small spindle-
shaped cells with numerous microvilli. When a single injection with 2.g/100 g body weight (BW) of estradiol benzoate
(EB), 5 mg/100 g BW of dehydroepiandrosterone-acetate (DHA-Ac), or 10 mg/100 g BW of DHA-Ac was made to the spay-
ing rats, swollen polygonal cells with club-tipped microvilli appeared 24 hours later. The surface cells were more flattened
in EB treated rats than in DHA-Ac treated rats. In anestrus aging rats older than 18 months, the surface cell of the vagina
showed marked variety in its size, shape, bulging of the surface and the development of the microvilli. The surface cells
were classified into four different types: 1) keratinized cells, 2) mucified cells, 3) dysplastic cells with few microvilli, and 4)
flattened polygonal cells corresponding to those in the diestrus [I. Thus, the present findings show that 1) the surface struc-
ture of vaginal epithelium changes under the process of morphogenesis during the first two weeks of life, and 2) changes
according to hormonal alteration of the estrus cycle or pregnancy in mature rats, and 3) disturbance of synchronized cell
growth is seen in the aged rats reflecting the aging process of the vaginal epithelium itself.



