(EABEMRME 4435, p.11-18, 1993)

BRBRREREE Y 2O BOME CH LIFT I I MO T
LU0V 27ACUKB50OEE

mooed - mhl B . K-
(REWHFRIREE)

Fr 448 A10H =H

Effects of Estrogen and Progesterone on the Blood Vessels
of Mammary Gland in Ovariectomized Immature Mice

Mitsuharu MATsuMoTO, Hayao NISHINAKAGAWA and Junichi OTSUKA
(Laboratory of Veterinary Anatomy)

#

iR, WAL V) EBEICEbR-T, v
ZADFRER L, bud 51k, WL TRRELE K
L, ZIHMmT A&, L CRABICRLE
CRBIENH OGN T W A L2n0LD Sy (4 -
N TR, WS OB BI2ABOEY
EMERHEL S CICEMIE O L OB E %
BEL, MEDKRHELR S UM/
DH, Bi%ke ¥ B L OMBERBROE S DL,
WHAMETHA L LR LEVEEL AT S 2
ERIER LY.

—%, AREEOREL, THEK, HELZEDS
FWENBERVE IZE > TEKRENTEY, £
PHACIIEARET B L, ABROBENHMEL LD
2 bud D¥EHE, SALIEELETEI LML TWL
5B F i, RABICIEERET L L, BEL:
SN bud iBHET 575, MESAFRRENLIILE
BAZFY, Zhilestradiol % B F 77 i3 es-
tradiol B & Uf progesterone % Hix 54 % &, E
BORELZOMESHANEILRD I EBBE S
v’C WY 6 16,21).

EEOIRIERY T, KRB~ AOREERBRIEL,
BAERIZINE AN E L ORE 2T, ERERS 1
RO T A EEMBEONE, FUREES L OB
HORERE % O IR MR & B SR
fMlgoBMBEIFr A by b Fud A7
OrOBRARSI L > TELLRET A L 28
L7z, #2T4AENE, RIVEVIFSEEOMBEIC
LPEXFMMELBT A L2EME LT, KRR~
TADIEEFREL, TRV rBI SOV

) 1]

AT sFEEITV, FRO6DFRLVE S DIIEOIM
EMECB LT REYREER, XL L UES
BETHVWTKREL.

M#EEHE

M2 JCL—ICR M~ 7 X506 % v 7-. <
7 AZERIHET, XYMV ESY—LF YWY
LFREE T CHRIBRE & 0 SREMH 247, 8HE®
29H ¥ X ) sesame oil (Control &), estradiol
(E¥x5-8, 20 #g/mf in sesame oil), progesterone
(P¥% 5-8, 20mg/mf in sesame oil) 3 L U'FRIEEE D
estradiol & progesterone OHffH (E+P #x58)
EEREFNOIN ORI 7 EIRS L, B&EkS
Ho2H% (43HE) ICBRFELZ. 74, (L L
THHBOELEY 22 HWV2. <=7 2RO
R (MF, AV 7 VEERKK) k% BHIC
BER ST,

BREHEZIATER?Y L AT, BEREHSE 1 LRI
DY HEEME TH ARG S HES - Bk, =5
FEEES) - BIROAMMEZBIZE L2 K2, ERERSE
1 #UBR @ whole mount A% ER L, ABEE L
FUERORKETFES R T ILBIS (LLF, fat pad
LRLY) OHEE % BT E (Nikon Cosmozone
Is) ZAVWCHIEL.. —F, Lo RkERAE
BEECID T 74 VAEKE, 6 omOYR*
fEB L T, hematoxylin-eosin, azan 3 X USG#{%#5
# (Weigert’s resorcin fuchsin i) #ufa %5 L 7-.
¥/, EAEHAREE, BEREHSE 1B/
220 T NVEINTNTERE2%ARAIY LEET
TEEFEL, BHEIC LX) Epon812icAE L. |
pm OEY) ) EIF 1 1 % toluidine blue THefa L,



12

MITHEF - mI

B - KEE—




BRERR R~ 7 ZDBOME 13

. Whole mount samples of the first abdomino-inguinal mammary gland in an intact (a) imma-

ture mouse, and an ovariectomized immature mouse treated with sesame oil (b), estradiol (E)

. Cross section near the inguinal lymph node of the mammary gland of an ovariectomized imma-

ture mouse treated with P. Numerous multilocular fat cells are accumulated around the main

. Cross section near the inguinal lymph node of the mammary gland of an ovariectomized imma-

ture mouse treated with E+P. Fat cells are mostly of the unilocular type. Many ducts and buds

. Mammary duct of an ovariectomized immature mouse treated with sesame oil. A few capillar-

Fig.
(c), progesterone (P) (d) and E+P (e), respectively. X2.2.
Fig.
vessel. H-E stain. X175.
Fig.
are scattered in the adipose tissue. H-E stain. X175.
Fig.
ies are located around the duct. Semithin section stained with toluidine blue. X1,000.
Fig.

. Mammary alveolus of an ovariectomized immature mouse treated with E+P. Alveolar epithe-

lial cell shows mitotic figure (arrow). Many capillaries are located around the alveolus. Semi-

thin section stained with toluidine blue. X1,000.
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1. REHE H LU fat pad O Ik

%4, whole mount A TR EL DR EIREE
xAhbE, BUEBEFHOEEIREY o E &L HEIR
EOWBNLE TR, FRbE <, £/, bud b
¥E < Abn (Fig. la). Sesame oil ® & %%
5. L7 Control #EOEE TREZFY v I EfHE T TA
SNBH, DRI T, end bud BEFE L Tz
(Fig. 1b). EXSHOEFTIRE) v i I &
THELTVS D0 L ol Ldl,
BMEDFEIIAL, endbud FKE (S ATV
(Fig. 1c). PGS H0EZZIZIZREF) v 35 F
THEL, ERSHEL Y DAL D - 7225, end bud

2BHE L T (Fig. 1d). E+P#HEHOEE L
ERSHLIDSLIMEL, SHRIBLERL D D
b, 72, bud DIES L USMLLE LA
7- (Fig. le) .

Whole mount EARIZBIT A IBREEZ S £ U fat
pad OEEOPERE R LB (£E/fat pad, %)
% Table 1 {Z7/R L 7-. Fat pad OEEIX, JREKRE
HLBLBEHRLOBICEREZRAON o7, —
H, EEOmME I, ELEH T390.5+5.3nd (F
WE+IZHERE) THY, Control B, EB L UP
BEBIVFEBICKREDP o7, JIERBRERTIE, E
+P x5 BEH85.2+5.6mb L B 3BEL VAHBEICK
&<, RWCTEHK5#»66.0+3.5mf T, Control
HBIUPHREHINAEBEIIKE» 7. PREE
(45.7+4.3mf) % Control Bt (22.6+2.7Tmf) & W &
Blok&dor., &8, fat pad NI D EEZ D
HEREEEREE T - RLEREZRL .

Table 1. Area of fat pad and parenchyma (mf) of the first abdomino-inguinal mammary gland in mice,
and index (parenchyma/fat pad, %). Each value shows mean + SEM.

Ovariectomy
Intact Control E P E+P
n==6 n=14 n=10 n=10 n=9
fat pad 172.8+11.5 178.3+5.4 183.4%6.0 197.3+8.2 192.8+5.7
parenchyma 90.5+5.3 22.6+2.7 66.0+3.5 45.7+4.3 85.215.6
index 52.8+3.0 12.8+1.6 36.1+1.9 22.8+1.4 443+2.6

Control, E and P indicate sesame oil, estradiol and progesterone

administration, respectively.
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Fig. 6. Epithelial cells of a mammary duct in an ovariectomized immature mouse treated with P. X12,000.

Fig. 7. Capillary around a mammary duct in an ovariectomized immature mouse treated with P. X 30,000.

Fig. 8. Eplléh(?ﬂltl)al cells of a mammary bud in an ovariectomized immature mouse treated with E+ P. L; lipid droplet.
X 12,000,

Fig. 9. Capillary beneath a mammary bud in an ovariectomized immature mouse treated with E+ P. Note numerous

pinocytotic vesicles in the endothelial cells. X 24,000.
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Table 2. Diameters of blood vessels of mamary gland in mice (¢#m).
Each value shows mean + SEM.

Ovariectomy
Intact Control E P E+P
n=12 n=18 n=14 n=14 n=10
A. circumflexa ilium profunda 137.517.8 118.0+8.0 132.1+8.8 132.1+7.6 145.01+12.2
V. circumflexa ilium profunda  725.01+28.0 623.61+24.7 753.5+31.7 678.5+20.1 852.51+40.9
A. epigastrica caudalis 150.0+8.1 137.5+9.3 146.418.6 142.8+9.6 152.5+10.1
superficialis
V. epigastrica caudalis 406.2+10.7 391.6+9.4 408.91+8.9 405.3+10.8 426.71+12.4
superficialis
Control, E and P indicate sesame oil, estradiol and progesterone
administration, respectively.
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trol T3, EEOLEMAZEEHEL, FAERT,
K THHEETH - 2. BEHIE, multi-
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5E8Cik, EEBX0bud oL EMEIZENER
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—7%, #EER bud [5MHT 5 EMILE OB I,
WAAEBETIE, FHH3IEASNA, Control #
(Fig. 4) BIXUPHRSEHTIX, FHH2EEL L
hot. EXRGHTIE, EUERHLFREEOEMIM
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Summary

Effects of estrogen and progesterone on the development of the first abdomino-inguinal mammary
gland and on the associated blood vessels in ovariectomized immature mice were investigated morpho-
metrically, and light and electron microscopically. Although there were no significant differences in the
area of the fat pad of the mammary gland among the experimental groups, the area of the mammary
parenchyma and diameters of the blood vessels supplying the mammary gland, i.e., A. et V. circumflexa
ilium profunda and A. et V. epigastrica caudalis superficialis, reached the maximal value in ovariecto-
mized mice treated with estradiol (E) + progesterone (P). Similarly, the blood capillaries around buds
and ducts of the mammary gland were most densely distributed in E+P treated mice. In the adipose
tissues of the mammary stroma in intact immature mice, fat cells were of multilocular type in the
peripheral region around the main vessel, and of unilocular type in the other part. In E and E +P
treated mice, however, fat cells were dominantly of unilocular type. These findings suggest that the
formation of mammary fat tissue may occur in advance of that of the mammary parenchyma. By
TEM, epithelial cells of the mammary parenchyma had numerous mitochondria and ribosomes, well-
developed Golgi apparatus and rER, and a large number of lipid droplets. Endothelial cells of blood
capillaries had also numerous pinocytotic vesicles, longer marginal folds and microvillous processes.
Each organelle in these two cell types increased in number or developed to the greater degree in E+P
treated mice than the other experimental groups. These observations prove the development of the
mammary gland and the associated blood vessels induced by the administration of E+ P in ovariecto-
mized immature mice, and indicate a close relationship between ovarian steroid hormones and the
development of the mammary parenchyma and vasculature.
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