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Fig.1 Effects of administration of dehydroepiandrosterone acetate on
ultrastructure of vaginal epithelium in biovariectomized rat

(Schema)



»

804




Dehydroepianderosterone 5 7 o + D LRl OBHEE 805

naHME~c2 DO IE 2 DI L DRI B,
AFEBRTHI v MVEERETFEICEWE 173 ofh
Frotie  CBBURL, BOIGEWT 173 @
WhiiddH FHRIGLKE OV, FLEOFES TE, #E
VG ERE & RV E ST B RIG b5\ AR RS
A ERIGEEC S0, FIcREBOREETIE,
BEAEESRIELW I LML RENi. o
LiEHsmEbOAENE, ECLICHENTHS. &
A EREG S DHA- Ac #5 & BB ORR R O
BB LN, COEA, b LERBICh - T
B sl oS OB EA B I hiE, Bk s o
{tr o> BREE D BEMAY S TR AT 3 IE R L, BEMR
BELDTHAD, BALO & 42 v KIGHO M
Hic->WTHEBORENTE S, L bIERNE, &
BARELPT O G RBHEZOMBEERICT
BDICHEUTHE LB END,

DHA-Ac I LOBHTEBICE LK Ok
R mucification 2 B8 &8 932 &, £/, 208
EBIERFOZ NI LKL TV B T &id, FfEH
C-19®androgen TH2DIcxt L TH E 12 C -
21 & progesterone L{ERINEL W BLZILh D
HOoTE-HEE B T LW HTRABRSWER
THRIZEWECHBEEREL T, LAiLvELD
REF L ENTETWS., #LT progesterone,
androgen (DHA), estrogen, prolactin 7 & &
mucification OBEFRICOWT 4 & SICHFRME A
TS LD EB b 52079,

LW LT IR ORETER O M2 RE L £
YETRIBAICIE, RSB LOERS L, %A
EERL, ERoBBSERAEEMELLTLES C &
REDREOREMN S EFA DERIRELORE S H
Y, F7: progesterone & estrogen IB&#% 5tk 3
HREROBE L, BMOESPHEN LS L - Tl
EOREUMULELLARTROI L bbb, 2058
DHA- Ac #%51C &k 2158 3 RERIRIEIHE » T B4t
TLELRERNHD, - TIOHEIELORE
ATHEAGFETH B EBbht,

= Ei]

RIS B 3 5B androgen O W 1ER R U
BEYME&Eo -—MEHE VT 32 H® T
dehydroepiandrosterone ( DHA-Ac ) % ifi{ijgp 8
o M BE L, ZOER OB BRSNS
BB RETHBCS VTREL, SS5ICF0XR
WEL i W TETOZEEEMA L.

MR Z R L 3 BHE B L 4 Wistar R 5

» bz DHA-Ac 1 H 5 ngXid 10 ng % 855 L,
18#%.281%,.40%.7TH%, 4 HRICEHRL, BL
Bico>WTE SR O RS TRMEEA % e
L.BREEMA , ROWEFASBE S

N ERER S » i DHA-Ac | HE 5 g%
BETHL2HBICEBERIZI~SBICHEL, H
BREBO 17O goblet cell #icZ(LL 2. HI
SRR E S - RBEEAEFICZOE 2/3 KIFX
NOBFERE O HBIE VIS RERR SE s h, &
WFHIREHEN, s bay )7, Golgi %iB, 4
/MR s & OMBEPYNSE b RDC FE s fuc g hs
By ol 4 BRICIIE LR O#AE & mucification
BESIH -/, TRRICIBDTE LLEHE
& bE A B mucification @+ 8L 1. b EE k4
HELTT~10BicEL  BERETRMEEEIZED
SNEMh - teh, FETHTREANED SN, Vb
¥ % mucinous cell Beks LTHBICEZL TR S
Nz, KEBOMIMNOMBEERESIELL, 208
Bic kD lEgE & 238 < L5~ L L S 41 micro
villi OfIfg bBIC L 0, — BRI S hA & T
AR bAHONA. 4B TREBOMBM OSSR
RIRLL, —EickiaoRISHE R 22 OEIFE Bbh
B0 H 50, mucification (£ d & v HE3 € 3, DHA
“Ac 1810mg 7 AR SHE T Hng 14 BB 58
EI L e RTH - 1

R mEMEET R L Lo RAE X RBmLT
BY, AEBETHERRHKAEEACEBIKE2EL, &
D micro villi b2 EICEEL TV AEONED S 11
fohY, DHA-Ac#& 450 2 Higlzld, Rl F — o9k
Rk LBl oRE RT bo MR S h
o THRICIERTBM IR bM< A Y, micro villi
DFESER 18 - TV 2 DB Sh, 14 Hig T
TR DG AW 3 < —EICHIIBOBER L 75k & Bb
NLFRMED SN

Pl Lo B & BB androgen 1358 [ o B4,
HIRA P RS S DS 72 & DB E R A R L, O
FHEEHR AR LRoBECER BEE L LTY
5LEZoNnD, £/ DHA-Ac BB FREER R
FELROLI LGRS h, BEMEE e v E 0B
#h, £7: DHA-Ac ORI ABRIEH O
HTEA DREENE A 5. £ LT mucinous cell
2k 1) B mE/DEAE, Golgi #&E, surface coat DF
ELAMRA LB EERMEIARICB L TEOMKS
&k DHA-Ac 08| 3 &0BE+*RL TV AT
EAHERI & L, & D path way, # # = X 2 DB
#Hont,



806 #

%0l:?E%é&ﬂﬂ%hf:k‘L\f:ﬁﬂiﬁﬁﬁﬁ?ﬁlifﬁﬁil,. b
ADGAECEOLIE, $FH, KB, B, 85 &HE,
RHE, 8], LESHRRICEHERL 2T,

M EWE CHIERE ARV RS R EY
E, RINK—BEUR I LORENFH 2 1FE BB L £ 4.

BB B LEAHB A Lo L sRE, #E
IAEEICERB L £,

X it

1) EHEHRB: EHANBERCS T 28 %
androgen =B84 3% [ dehydroepiandrostero-
ne XU glucocorticosteroids R EDEEKBMR
MBI RERESE S v MERCRETRE. AER
., 15,1151 — 1158 (1963).

2) EERE: ENFBABGER S 5 BI B %
androgen 2Bi4 29152 1 & [ [l 1k steroid R U &
Fsteroid 505 » rHICKRETHE., HASW
#%., 40, 1345 — 1357 (1965).

3) EEYES: DHA 85 0 H{EIEHRHMEE S » F O
REFCRETHE. BNk, 43, 758 — 769
(1967).

4) EERES: EFHFAMEEB c B 2 2ER SN
WL, % CBARRIBAICH 1T 3 BI%H: androgen O &
BLIGH. B HOAEMIANSLHEREES
1 — 189 (1969).

5) #&ME3: BIEH androgen RUREHALE v
BREDOHES & SRR OBIEREE < R IE TR LS
FiicBAd 2530, +LEREE, 78, 32 — 49 (1969).
6) HERE: BB androgen OFRKIIBAD I
RieRETHEBICHT 3HE. +2KEA5., 79, 456
— 480 (1970).

7) #IFHE: dehydroepiandrosterone O 7 ic
RETHREICET 5. +2EL8E., 86, 190 -
219(1977).

8) RIERX—H: THMHEIET >~ For v oBiiE:
Bs 2%, % 25 B, AAERS ARSI AAES
AWM BIBEESHIR . 1 — 82 (1977).

9) Akasofu, K., Tomita, Y., Araki, K., Shinohara,
H., Yamamoto, H. & Nishida, E. : Effects of
Dehydroepiandrosterone Acetate Administration
on postmenopausal women with Gynecological
Malignancies. Acta Obst. Gynaec. Jpn., 29, 1011
—1020 (1977).

10) #A%P3E, L EEE, KBB=, SHE, BHEBEER,
HOE: HMG kXU DHA-Ac#50 35 » h M
PRL,LH,FSHH I RIF4 #%. AN EE., 54,

314 (1978). (&)
11) Akasofu, K., Tomita, Y. Araki, K,
Shinohara, H., Seki, G. &
Nishida, E. : Effects of Surgical Stress on
Concentrations of serum Androgens in Women,
Acta Obst. Gynaec. Jpn. 81, 737 - 746 (1979).

12) Akasofu, K. Tomita, Y. Araki, K,
Shinohara,H., Seki,K., Yamashiro,G. & Nishida,
E. : Influence of

K., Yamashiro,

Aging on  Serum
Dehydroepiandrosterone, DHA Sulfate and 11 -
Deoxy — 17— Ketosteroids in women. Acta Obst,
Gynaec. Jpn., 81, 1871 -1876 (1979).

13) Eddy, E. M. & Walker, B. E. : Cytoplasmic
Fine Structure during Hormonally controlled
Differentiation in vaginal Epithelium. Anat.
Rec., 164, 205-218 (1968).

14) Cooper, R. A,, Cardiff, R. D. & Wellings, S.
R. : Ultrastructure of Vaginal Keratinization in
Estrogen treated immature BALB.” cCRGL Mice.
Zeitschrift fiir Zellforschung, 77, 377 — 403
(1967).

15) Ito, S. : The Enteric Surface coat on Cat
intestinal Microvilli. The J. of Cell Biology., 27,
475-491 (1956).

16) Bennet, H. S. : Morphological Aspects of
Extracellular Polysaccharides. J. Histochem.
Cytol., 11, 14—-23 (1963).

17) Parakkal, P. F. : Cyclical Changes in the
Vaginal Epithelium of the Rat Seen by Scanning
Electron Microscopy. Anat. Rec., 178, 529 — 538
(1973).

18) Klein, M. : The mucification of the vaginal
epithelium in Rodents. Proc. Roy. Soc. B., 124,
23-29(1938).

19) Burgos, M. H. & Wislocki, G. B. : The
cyclical changes in the mucosa of the guinea
pigs Uterus Cervix and Vagina and in the

sexual skin, investigated by the Electron
Microscope. Endocrinology. 68, 106 - 121
(1958).

20) Kalvert, M. & Bloch, E. : Conversion of 4-C
~Dehydroepiandrosterone to Estrone and 17 -
Estradiol by the Rat Ovary with Observations
on variations during the Estrous Cycle
Endocrinology, 82, 1021 — 1026 (1968).

21) Harper, M. J. K. : Estrogenic Effects of




Dehydroepianderosterone 5 5 » b DR I B O HBHRH 807

Dehydroepiandrosterone and Its Sulfate in Rats.
Endocrinology, 84, 229—235 (1969).

22) Heidenhain, R. : Beitrige
und Physiologie der Dunndarm-schleimhaut. Pfl
gigers Arch. F. d. ges. Physiol. (suppl. Z. bd.),
43,1-103 (1888).

23) Dalton, A. : A study of the Golgi material of
hepatic and intestinal epithelial cells with the
electron microscope. Ztschr. Zellforsch., 36, 522
-540 (1952).

24) Jennings, M. & Florey, H. : Autoradiographic

zur Histologie

observations on the mucous cell of the stomach
and intestine. Quart. J. Exp. Physiol., 41, 151
-152 (1956).

25) Kurosumi, K. Microscopic
Analysis of the Secretion Mechanism. 1 - 124.
In G. H. Bourne, (ed.), International Review of
Cytology, 1st ed, Academic Press, New York
and London, 1961.

26) Freeman, J. A. : Fine structure of the Goblet
Cell Mucous Secretory Process. Anat. Record,
144, 341 - 357 (1962).

27) Freeman, J. A. : Goblet Cell Fine Structure.
Anat. Record, 154, 121 ~148 (1966).

28) Neutra, M. & Leblond, C. P. : Synthesis of
the carbohydrate of mucus in the Golgi

Electron

complex as shown by electron microscope.
Radioautography of goblet cells from rats
injected with Glucose—H; J. Cell Biol.,, 30, 119
—136 (1966).

29) Ladinsky, J. L., Gruchow, H. W. & Peckham,
B. M. :
epithelium treated with testosterone propinate

Cellular Behaviour of the vaginal
alone and in combination with diethylstilbo-
estrol. J. Endocr., 41, 161 - 169 (1968).

30) Josimovich, J, B., Wilson, E. L. & Leff, A. :
Vaginal
Prolactin and Placental Lactogen in mice. Gynec.
Invest., 1, 210220 (1970).

31) Naftolin, F., Ryan, K. J. & Petro, Z.
Aromatization of Androstenedione by the
Anterior Hypothalamus of Adult Male and
Female Rats. Endocrinology, 90, 295 — 298
(1972).

32) Kennedy, T. G. & Armstrong, D. T. : Extra

mucification induced by pituitary

ovarian effect of Prolactin on vaginal mucifi-
cation in the Rats. Endocrinology, 90, 815
-822 (1972).

33) Kennedy, T. G. & Armstrong, D. T. : Lack of
specificity for the extra ovarian Prolactin effect
on vaginal mucification in rats. Endocrinology,
92, 847-852 (1973).

34) Kennedy, T. G. & Armstrong, D. T.
Induction of vaginal mucification ‘in Rats with

" Testosterone and 17-8- Hydroxy-5a-Andros-

tan-3one. Steroids, 27, 423 - 430 (1976).

E H B 8

ER 1. Al B 264K BLROZEME x 1800

EH 2. C-2#.DHASng/H .2 AR5 L&E,
fg ER DiRE, i RRBMANOKKER DR
. x 1800

HH 3. C- 4, DHASwe/H, THERS. 24
B B o0 iR & RIS MR O £ FL R R T
% 1800

6. AB, BEE, MiafoMmuES. x 9000

H 7.C-28, %8B, RXBHEEROD goblet

cell BRZEk, Avric ZHIARIKE & DEH (L x 4500

FHE 8. C- 28, REB, BRI ST 3H50HE
Hi. ruthenium red Z:f. x 18000

BFE 9. C- 28, B, XBREIcBY sHIEMD
A DEE, x 4500

‘FE 10. C- 28, XB. kT & Golgi B0
TV FGE (KRED) . X52000

‘GH 11. C—- 4%, DHASmg/H, THE®R5EE,
SHpERIEFIC 51 5 Golgi BB o i /M a
EOKREWERURE | Y —7HRgEH) . x 4500

GH 12. C— 48, BB, Golgi BB o FEW vkl
RaP/ N . < 4500

BE 13, C— 48, X8, WEHE 1o R L2k
WKL DAY iR 22 (& ED) . HMiT¥IC micro villi 3%
M Fff & L 72 surface coat, x 33000

BE 4. C- 5B, &8, 2wEk ot o #ia
ffEA Dk, x 4500

HE15. C- 58, kB, Mlaos. x 4500

HHE 16. C- 58, BERE . MEA/NBEORE. x

7500

5
5



808

&

REA ML

BEE 17. A# micro villi %4 4 3 ikt FEiH
1o BiRHEE. % 10000

BEH 18. A#. #ikk x 20000

BH 19. C-2#. Mmoo, Loy sib

. Superficial Layer
. Intermediate Layer

. Deep Layer

(@I ol o o

. Surface Coat

. Nucleus

. Mitochondria

! Golgi apparatus

RO 20 Y - wm

|
=1
o W

. Desmosome

w]

. Hemidesmosome
. Vacuole

: Mucinous Vacuole

w2 < m
=<

: Basal Lamina

! rough-surfaced Endoplasmic Reticulum

BRI (RED) . X 10000

BE 20. C- 28, #WILAK. x 20000

BEHE 21.C—- 4% mlakmo rF— 2 RERE. x
10000

BE 22. C— 48, @WK, x 20000




Dehydroepianderosterone %5 5 o b D - R O BHEE 809

Ultrastructure of Mucification of Vaginal Epithelium in Dehydroepiandrosterone Treated Rat—
Naomichi Sugita, Department of Obstetrics and Gynecology, School of Medicine, Kanazawa
University, Kanazawa 920, Japan. J. Juzen. Med. Soc.,88, 798 —815 (1979).

Abstract Studies were made on the effects of dehydroepiandrosterone acetate (DHA-Ac) on
ultrastructure of vaginal epithelium in biovariectomized rats. Biovariectomized animals were
given once daily injections of 5mg of DHA-Ac for one day to 14 days. Ultrastructural changes in
vagina were observed by transmission and scanning electron microscopy.

After the administration of DHA-Ac for twc days, the epithelial thickness increased (4-5
layers). In the basal layer, the cytoplasm was filled with numerous free ribosomes, and Golgi
apparatus and mitochondria were seen frequently. In the superficial layer, the apical two-thirds of
the cell was filled with numerous secretory granules of relatively low electron density.

After seven days of treatment with DHA-Ac, the epithelium showed a remarkable change of
mucification. The epithelial thickness increased 7-10 cell layers, and the cells in superficial and
intermediate layers were filled with secretory granules. Nuclei were located at the base of the
cells. Rough-surfaced endoplasmic reticulum (E.R.) and Golgi apparatus were present in close
juxta-position to formed or forming secretory granules. Apical finger-like bulgings into the
lumen were observed in several superficial cells.

By scanning electron microscopy were observed marked swelling of surface cell and finger-
like bulgings of cell membrane into the lumen.

In the basal layer, no secretory granules appeared, and cytoplasm contained prominent free
ribosomes, small amounts of rough E.R., well-developed Golgi apparatus and slightly increased
mitochondria.

After 14 days of treatment of DHA-Ac, intracellular spaces in superficial and intermediate
layers were remarkably increased, and the desmosomes appeared shortened and less numerous.
Almost no changes were observed in the basal layer. The biological role of mucification in
vaginal epithelium and the role of DHA in mucification were discussed.
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