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Effect of Retinol Acetate on Adenosis of Vaginal and Cervical Epithelium induced
by Early Neonatal Treatment with Diethylstilbestrol(DES) in Mice

Woong Shick Ahn, Sang Gyun Han, Seung Ewn Namkung, Seung Kyu Song, Hyun Young Lee,
Seung Jo Kim

Department of Obstetrics and Gynecology, Catholic University Medical College, Seoul, Korea

Prevention by retinol acetate of the occurrence of diethylstilbestrol(DES) induced persistent vaginal and
uterine changes was studied in neonatal ICR strain mice. The mice were devided into six groups. DES
mjected group received five daily injections of 20# g DES alone from the day of birth.

In the DES plus retinol acetate-injected groups, daily injections of 20# ¢ DES together with 100 1.U. or
200 L.U. retinol acetate were given to mice for 5 days from the day of birth respectively.

Another group of mice was first given daily injections of 20# g DES for 5 days from the day of birth
and then given five daily injections of 200 L.U. retinol acetate from 15th postnatal day.

In addition, daily injections of 200 LU. retinol acetate only and of 0.02ml sesame ocil only were given to
mice for 5 days from the day of birth respectively.

The mice were sacrificed at 5 days, 30 days, and 120 days separately. Histological observation was made
on vaginae and uteri. Cells at metaphase per 500 basal cells were calculated in two sections of each of the
cranial and candal portions of the vaginal epithelium and in section of uterine epithelium. Number of cell
layers of the vaginal and uterine epithelium was counted. The occurrence of the atypical epithelial change
such as adenosis, adensis-like lesion and keratinization was also examined.

The results were as follows:

1) In the 120-day-old mice receiving neonatal DES injection, the occurrence of adenosis significantly
increased(P<0.001) compared with neonatally DES-injected, 5-day-old or 30-day-old mice.

2) In the DES plus retinol acetate-injected groups, the occurrence of adenosis significantly decreased(P<
0.01), and 10001.U.(2001.U./day) retinol acetate-injected group had more blocking trend on the occurrence
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of adenosis compared with 5001.U.(1001.U./day) retinol acetate-injected group.

3) In the 30-day-old mice of DES plus retinol acetate-injected groups, the mitotic rate significantly
increased(P<0.06) compared with 30-day-old mice of DES-injected group, whereas in DES plus retinol
acetate-injected mice aged 120 days, the mitotic rate significantly decreased(P<0.05) compared 'with DE.
S-injected mice aged 120 days.

The mitotic rate was more significantly decreased in the injection of DES together with
10001.U.(200L.U./day) retinol acetate(P<(0.001) than that of DES together with 5001.U(1001.U./day) retinol
acetate among mice aged 120 days.

4) There was no difference of the number of cell layers in both cranial and caudal portions of vaginal
epithelium between DES plus retinol acetate injected mice aged 30 days and DES-injected mice aged 30
days. ‘

In the 120-day-old mice, DES plus retinol acetate-injected group showed a significant decrease of the
number of cell layers in both cranial and caudal portions of vaginal epithelium(P<0.001) compared with
DES-injected group.

5) Two groups which had received injections either of 10001.U.(2001.U./day) retinol acetate from the day
of birth or of 10001.U.(2001.U./day) retinol acetate from the 15th postnatal day showed no significant
difference in the blocking effect of the occurrence of DES induced vaginal adenosis. However, of the two
groups, the mitotic rate and the number of cell layers in vaginal epithelium are more significantly de-
creased in the former than the latter(P<0.01).

The present study, therefore, suggests that retinol acetate has a blocking effect on the occurrence of
DES-induced atypical epithelial changes in vaginae and uteri, and the blockmg effect depends upon dose of
retinol acetate and date.
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Table 1. Incidence of adenosis at different cervicovaginal region of female mice exposed to neonatal diethyl-
stilbestrol( DES) treatment with or without simultaneous retinol acetate

No. of mice with adenosis and ADL*

Age at  No. of No. of wolffian
Treatments autopsy  mice with / mice common vaginal upper**
(days) adenosis ' examined cervical remnant
canal fornix vagina
1. D 5 0/ 6 0 (0 0 (0) 0 (0) 0
30 2/ 6 2 (6) 2 (4) 0 (0) ]
120 10/10 7Q10) 8(10) 3 () 10
2. D-R100 5 0/ 6 0 0 (0) 0 (0) 0
30 2/10 2 (2) 1(3) 0 (0) 4
120 3/10 1 (6) 2@ 0 (1) 7
3. D-R200 5 o/ 6 0 (0) 0 (o 0 (0 0
30 3/10 1 (5) 2 (1) 0 (0) 5
120 1/18 1 (3 1 () 0 () 7
4. R200 5 0/ 6 o (0) 0 0 (0) 0
30 0/ 6 0 (0) 0 (0; 0 (0) 0
120 0/18 V()] 0@ 0 0
5 C 5 0/ 6 0 (0) 0 (0) 0 (0) 0
30 0/ 6 0 (0) 0 (03 0 EO) 0
120 0/ 7 o (0 0 0 (0) 0

- Fisher’s exact probability test for incidence rate of adenosis in 120 days
1vs 2 P<L0.001 1 vs3 P<0.001 2vs'3 P<0.05 2 vs 4 P<0.001

D : daily injection of 20ug diethylstilbestrol for 5 days

DR100 : daily injection of 204g diethylstilbegtrol and 100 L.U. retinol acetate for 5 days
DR200 : daily injection of 20ug diethylstilbestrol and 200 LU. retinol acetate for 5 days
R200 : duily injection of 200 L1}, retinel acetate for & days

C : daily injection of 0.02m] sesame oil for 5 days

* adenosis like lesion ** upper vagina 3/5 ( ): ADL

ol
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Table 2. Mitotic rate(%) of the vaginal epithelium receiving neonatal DES treatment with ior without simul~

taneous vetiniol acetate

Mita‘tic rates(9%,) vaginal epithelium

Neonatal No. of Age at Uterine
autopsy ‘ : o
treatments mice (days) ‘Cranial Caudal epithelium
1. D 6 5 0. 16:1:0. 02 0. 18:£0..04 0. 04, 001
6 30 1.9740. 05 1.3240. 05 0.7040.04
10 120 2.11:40. 07 1.4640.05 0.8940.05
2. D-R100 6 5 0.1540. 03 0. 25::0. 03 0.2840.11
’ 10 30 2.19:£0.04 1.60:40.06 0.66:0.03
10 120 1.10:+0.05 0.97+0.05 0.70::0. 05
3. D-R200 6 5 0.16:£0. 02 0. 29:+£0.03 0.04:£0. 01
10 30 1.94£0. 03 1.78+0.02 0.60+0.03
18 120 0.62:£0. 03 0.56::0. 03 0.42+0.02
4. R200 6 5 0. 20:0. 03 0.25+0.04 0.05+0.01
6 30 0.38:£0, 03 0.43:+0,03 0. 03+0. 62
18 120 0. 184:0. 02 0.20:£0.01 0.03:£0.01
5. C 6 5 0. 22:£0. 04 0.29+0.08 0. 04:+0. 01
6 30 0.35+0. 04 0. 38+0.03 0.03+0.02
7 120 0.16+0. 03 0.19:£0. 04 0.04:+0.02
Student’s 1vs2 5 NS NS : NS
t-test 30 P<0.005 P <0.005 NS
120 P <0. 001 P <0. 001 ‘ P <0. 001
1vs3 5 NS NS NS
30 NS - P <0. 001 : NS
120 P <0.001 P <0.001 ‘ P <0.005
2vs3 5 NS NS NS
30 NS P<o.011 NS
120 P <0. 001 P<0.001 P <0. 001
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Table 3. Proliferation and vaginal layer receiving DES treatment with or without simultaneous rztinol
acetate
Neonatal No. of  Ages at Vaginal epiﬂ:elium Uterus
autopey No. of cell layers No. of mice with No. of mice having
| the uterus with epi-
treatments mice (days) Cranial Caudal clear cells thelial stratification
1. D 6 5 1.7+0.1 2.00.1 0 0
6 30 8.210.2 9.9:+0.3 0 0
10 120 9.610.2 9.810.3 1 4
2. D-R100 6 5 1.6£0.1 2,.2+0.1 0 0
10 30 B.740.3 10.1£0.8 0 0
10 120 56+0.3 6.740.3 0 0
3. D-R200 6 5 1.740.1 2.01+0.1 0 0
10 30 7.9%0.2 9.1+£0.2 0 0
18 120 4,7+0.2 5.440.2 12 1
4. R200 6 5 2.240.1 2.410.2 0 0
6 30 2.24+0.2 2.34+0.2 0 0
18 120 1.6%0.2 2:240.2 0 0
5 C 6 5 2.340.1 2.440.1 0 0
6 30 o 2.2+0.2 2.3+0.2 0 0
7 120 1.7+0.2 2.94+0.3 0 0
Student’s t-test 1 vs 2 5 NS NS
or Fisher's 30 NS NS
le;:aq% ptrobabl- 120 P<0.001 P<0.001
v es 1vs 3 5 NS NS
30 NS NS
120 P<0.001 P<0.001 P <0.01 P<0.05
1vs 4 5 NS NS
30 P<0.001 P<0.001
120 P<0.005 P <0.001
2vs 3 5 NS NS
30 P <. 05 NS
120 P<0.005 P <0.001
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Effect of Retinol Acetate on Adenosis of Vaginal and Cervical Epithelium induced by Early Neonatal Treatment with
Diathylstilbestrol (DES} in Mice

Toble 4. Incidence of adenosis at different cervicovaginal region of female mice exposed to neonatal DES
treatment with or without retinol acetate
Age at No. . éf Wilce /mice No. of mi»ce' with adenosis and ADL*
Treatments autopsy ; / Common ) Vai . —

\ ginal Upper Wolffian

(days) adenosis / exam. cervical canal fornix  vagina** duct.

1. D-R200 5 0/ 6 0 0 0 () 0 (0 0

30 3/10 1 (5) 2.(1) 0 (0) 5

120 1/18 1(® 1(2) 0 1) 7

2. D15-R200 5 0/ 6 0 (0) 0 (® 0. (0) 0

30 0/ 9 0 (6) 0 (1) 0(0) 0

120 2/24 2(10) 2(® 1D 6

...................................................................................................................................................................................................

Fisher’s exact 1 vs2 None of the F.E.T. was statistically significant
probability test

D-R200 : daily injection of 20ug diethylstilbestrol and 200 L.U. retionl acetate for 5 days
D15-R200: daily injection of 20ug diethylstilbestrol and 15th day 200 I.U.retinol acetate for Sdays
* Adenosis like lesion . %% Upper vagina 3/5 ( ):ADL

Table 5. Mitotic rate(%) of the vaginal epithelium receiving neonatal diethylstilbestrol(DES) treatment with
or with or without simultanecus retinol acetate

Neonatal No. of Aﬁe: at Mitotic rates(%) vaginal ebithelium . Uterine
autopsy ‘ : '
treatments mice {days) Cranial Caudal epitheluum
1. DR200 6 5 0.16:+0. 02 0. 29:£0. 03 0. 04:4:0.01
10 30 1.9410. 03 1.780. 02 0.601:0.03
18 120 0.6240.02 0.561%0. 03 0.424:0.03
2. D15~R 200 5 0.16:+0. 04 0.1910.04 0.0410.02
9 30 2.1240.03 1.9010.05 0.6610.03
24 120 0.75+0.02 0.6240.02 0.4720.02
Student’s . t-test 1vs2 5 NS NS NS
30 P<0.001 P<0.05 NS
120 P<0.05 NS NS

Table 6. Proliferation and vaginal layer receiving neonatal DES treatment with or without simultaneous
retinol acetate

Neonatal No. of Ages at Vaginal epithelium Uterus
autopsy No. of cell layers No. of mice with I‘;;o. of mice tgaving

. the uterus with epi-
treatments mice (days) Cranial Caudal clear cells thelial stratification
1. D-R200 6 5 1.710.1 2.0+0.1 0 0

10 30 7.9+0.2 9.1+0.2 0 0

18 120 4.7+0.2 5.4i0.2 12 1
2. D15-R200 5 1.7£0.2 0.2+0.1 ] 0

9 30 8.94+0.2 10.0:+0.1 0 0

24 120 5.3+0.2 5.8140.2 0 0
Student’s t-test 1 vs 2 5 NS NS
or Fisher's exact 30 P <0. 005 P<0.005 P <0.005 NS
probability test 120 P<0.05 NS
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Explanation of figures

1. Control group(5 days). The cranial portion of vaginal epithelium consists of two rows of cells. The
outer row of cells is composed of tall columnar epithelium, the inner row of cells cuboidal epithelium
(H & E stain, x200).

2. Retinol acetate 200 1.U. group(30 days). The atrophic and nonkeratinized vaginal epithelium consists
of cuboidal or small polygonal cells. Adenosis-like lesion is not seen (H & E stain, x400).

3. DES group(30 days). The caudal portion of vaginal portion of vaginal epithelium, in addition to
being superficial keratinization, shows marked thickening of stratified squamous epithelium. A mitotic
figure (an arrow) is seen in the basal layer (H & E stain, xX400).

4. DES group(30 days). The thickened epithelium of vaginal fornix shows multifocal adenosis-like lesions
(arrows) in the submucosal connective tissue. These lesions are composed of tall colummar or cuboidal
cells (H & E stain, Xx80).

5. DES plus retinol acetate 100 1.U. group(30 days). Vaginal epithelium shows a adenosis-like lesion
(an arrow). This lesion reveals a direct continuity with squamous epithelium (H & E stain, x80).

4. DES plus retinol acetate 200 I.U. group(30 days). The caudal portion of common cervical portion
shows two, ovoid, and well defined adenosis-like lesions(an arrow) in the submucosal connective tissue
(H & E stain, X200).

7. DES group(120 days). The cranial portion of vaginal lamina propria shows a distinct adenosis.
Proliferating glandular structures are shown in the fibrous connective tissue (H & E stain, x80).

8. Retionol acetate 200 1.U. group(120 days). The cranial portion of vagina! epithelium shows a marked
flattening in epithelial thickness and consists of polygonal or cuboidal cells. Mitosis is not seen (H &
E stain, x400}.

9. DES group(30 days). The caudal portion of vaginal epithelium shows a mitotic figure(an arrow) in the
basal layer (H & E stain, x200).

10. DES plus retinol acetate 100 LU. group(30 days). The cranial portion qf vaginal epithelium shows
frequently mitotic figures(anarrows) in the basal layer (H & E, x400).

11. DES plus retinol acetate 200 L.U. group(30 days). The cranial portion of vaginal epithelium shows a
thin keratinization, two mitoses{an arrow) in the basal layer, and also reveals thickened epithelial
layers through the mucosa (H & E stain, x200).

12. DES group(120 days). The cranial portion of vaginal epithelium shows a mitotic figure in the basal
layer. This epithelium manifests a marked increase in the number of cell layers (H & E stain, X400).

13. DES plus retinol acetate 100 L.U. group(120 days). The cranial portion of vagina shows proliferative
and stratified squamous epithelium having a mitosis(an arrow) in the basal layer(H & E stain, X400).

14. Control group(30 days). The caudal portion of vaginal epithelium shows an atrophic epithelium
consisting of 2~3 layers of cells. Mitosis is not present (H & E stain, x200).

15. DES group(30 days). The cranial portion of vaginal epithelium shows a moderate increase in the
number of epithelial layers (H & E stain, x200).

16. DES group(120 days). The caudal portion of vaginal epithelium show a considerable keratinization
and also reveals a marked increase in number of cell layers (H & E stain, x80).

17. DES plus retinol acetate 100 I.U. group(120 days). The caudal portion of vaginal epithelium consists
of 4~6 layers of noncornified cells. Mitosis is not seen (H & E stain, X80).




Effect of Retinol Acetate on Adenosis of Vaginal and Cervical Epithelium induced by Early Neonatal Treatrnent with
Diathvistibbestrol (DES) in Mice

Fig. 18. DES plus retinol acetate 200 LU. group(120 days). The cranial portion of vaginal epithelium is
composed of 4~6 lavers of nonkeratinizing cells (H& E stain, x80}.

Fig. 19. DES group(120 days). The upper cervical portion of uterine epithelium shows a squamous metaplasia
{an arrowy (H & E stain, x400),

Fig. 20, DES group(120 days). The caudal cervical portion of uterine epithelium shows a marked degree of
squamous metaplasiafan arrow} (H & E stain, x80).

Fig. 21. Retinol acetate 200 L.U. group(retinol acetate injection at 15 days after DES injection)(30 days). The
caudal portion of vaginal epithelium shows a marked increase in number of cell layers (H & E stain,
X 400).

Fig. 22. Retinol acetate 200 LU. group{retinol acetate injection at 15 days after DES injection)(30 days). The
cranial portion of vaginal epithe}ium is composed of proliferated and keratinized squamous cells. A
mitotic figure is noted (H & E stain, x400).

Fig. 23. Retinol acetate 200 I.U. group(retinol acetate injection at 15 days after DES injection}(120 days).
The cranial portion of vaginal epithelium consists of 5~6 layers of nonkeratized cells. Mitosis is not
shown in the basal layer (H & E stain, > 200).

Fig. 24. Retinol acetate 200 I.U. group(retinel acetate injection at 15 days after DES injection)(120 days)., The
caudal portion of vaginal epithelium shows a somewhat atrophic change and consists of 5~6 layers
of nonkeratinized cells (H & E stain, >80).
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