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Immunohistochemical study on distribution of progesterone target cells by 17 B -estradiol
II. Effect on the number of proliferating cells by immunohistochemical methods
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Abstract . This study was desinged to investigate the effect of estrogen(Est) on the proliferating of progesterone(Prog)
target cells. The spayed 13 rats(Wistar, approximately 300gm) were randomly alloted into 3 groups. One group was the
control group and another Prog-treated group was injected with 1mg of Prog/rat/day for 2 consecutive days, and Est-
and Prog-treated group was injected intramuscularly with 17 -estradiol 20 £ g/rat/day for 3 consecutive days and then
with Prog for 2 days as above from 4th day. Rats were administrated intraperitoneally with bromodeoxyuridine(Brdur,
(.2mg/ BW once) befero 2 hours of exanguination.

In gross finding, the groups with more level of dimension and weight on the uterus were ordered as Est- and Prog-
treated group, Prog-trcated group and control group.

The investigation by immunohistochemical methods using paraffin sections of the uteri was performed by using anti-
Brdur antibody for labeling proliferating cells of Prog target cells. The groups with higher labeling index(LI) were ordered
as Prog-treated grop, Est- and Prog- treated group and control group.

The number of proliferating cells from Prog target cells in the rats were rather decreased by Prog injection following Est
mjection than prog injection only.

The cell types with higher L] in the wall layers of all 3 groups were ordered as endometrial stromal cells, glandular
epithelial cells, luminal epithelial cells, myometrial muscle cells and serosa methodelial cells, and the region with highest LI
was functional zone of the endometrium and the region with lower LI was muscular layer and then thosc with lowest L1

was serosa and also the considerable different LI from individual rat were observed.
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Table 1. Experimental design for immunohistochemistry in
spayed Wistar rats

Groups Noof Treatment B
raes tested materials Volume and

. duration

Prog—treated 5 Prog alone® 1Img/rat/day for 2
days

Est-and 5 17 8-E** 20 pg/rat/day for
3 days

Prog-treated : Prog  img/rat/day for 2
days from 4th day

Control 3 None

Prog* ; progesterone, 17 8—E** ; 17-estradiol
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gAY i 2218E R EE Vectastain ABC ki-
((Vector Lab)s AH&-8 ¥, WAl A & 3,3"-diaminob-
enzidine tetrahydrochoride(DAB) & AHgsHAY B
= nickel chlorideZ 7}3ted AHE-sH “”—’»‘ EE g F
hematoxylin @ 2 i =44 -& & gz L A
oz WASE NEE FEMER T hi T
Bojo wpE BgAEe] F¥ 8 1L &S micoret-
ideo) g3t Fetdngoz A

cogene science) S

4 o

Est7} A 21712 A Prog
of vz FEgL Wz s} ‘%“SQ_‘:-

'1 16}04 rat ]

target cells®} ¥ B X5
ZA}t

& Prog Fr Y, A3Ee dantg AT (el
s hxat)o g FRe zh e e s o
dew sted zAREAGH

gobA zAp A AbZ el vl FFe] Tuiw
Est £ Prog 913, Prog 7o, &7 &
oz Est 3% Prog F9Fel 7H FWHEUT
(Fig 1).

zA A A e AFERIYE 2827 AFW
9 gutzog FRET oA AgUe Bel
ERAANE, YYAAE 2 VIAALR TR

=
G}

Brdur 341 & o] 83 WA 25 PO 2 Brd-
ur BA ] kure M xol HEEgA-g AP Ch
Agere) 71 E} TEF FHAEY EA
= dnlAsle gohul-& 4008l A microretide S ©]
f38le] g Ajok(A Yl o) 250X 250 pm)F HERHE @
A2 8 A
1M M EFg 2~6)2 FANHE T P rog S
o] HAdAM HuFrl 68679 BHZ WA W
il o) W& 27511467 R, Est TOW Prog %
AP 6~5570e W= o] HE L 23114178 A
i, g2 736709 AR o] WS 199176
NE Prog BT, Est F4F Prog Foldd, Wz
&olgoh E3] AFHHE FolA vlsel Wk
=3
232 E(Fg 3 ZAEY FINE T Prog
‘=Cx1:17-—94 0~970e] Wz o] WL 37247 A
, Est 5% Prog TS 0~11749) WA= o]
osz_ 5743193, WEES 1~8709 HH L o
P 384252 Est FH4F Prog T, W=
P, Prog AT wolRx, AAHoz FAUHE A
247 AP E 2ozt Ao M E: 714
NEweh $7F 9%3 2ol 1 o] A2 Ao
JA Ak
Apguiute) B g el Fa) M X (Fig 4, 6)°ll e

ZAbE AFR e zA} Brbsstng v Ay
e 5’741;.334% YE}E Brdur FAAHHRS Al X 9]
45 Z2AEIAY vl Prog FHTE 484702 9

2 7197 Wla, o) HWaEe 259421270 L,
Est %93 Prog T 0~o/hel MR L it
& 044070 91, RIS 0~ohe) MAR 1
B 1.3~2.170 9aL, Prog Foltel 7Hg wkal
T ogge ARE, Est $9%F Prog FHT wold
on FHHch: AAEE zelvt v Be dfe
[o]

apguuke] A Fg 2, 5, 6)ol e 2ARE A
2w shte] Ao vehtbe Al
Zo) HAF(12~72709 WAR °f AL 42.1%
13.070) FA tfwli ol o] FAdwHg MlEF b
Bl AAdm s 55 2AMG v Prog A wT
0~2.670° WHE o] HiE 9.818.07H, Est roi
3 Prog E%OEH“’ 0~19.5702) Mejw T HtL 85
+597), PR 1.8~12.8712) Welw o] Hit
57126702 Prog Tcrk, Est 5% Prog 5,
) wolga & Age) vy kg HEs:
A7 78 wks 2~370e) A EE vk
ApE Fe 2FArh

— 103 —



ol dell A AEFd ¥ MES 7MY Hol 1
Bl &M E Prog $9F, Est F9F Prog Foi,
2T £2Z Prog F9AEl Est®] & Prog
9] receptor A £ FAaHAE FUAIFIA Es)
Ha @38 Ak

2ol A RAMZE Este} Progoll o3 FAH 2
9 F7teE €ME VIEAE, AdRAE, #dd
sE, 2ME, Fge FANE o Z}#ﬂ‘ﬂ
o} 7Aool FAWMSHAE BEV} P BRI,
A ES BRAHAEE 1 gFolRen L&
2o A3 Ao M Ao #FEA Fdth A
Adz Aol 7t gkt

o F@

A

d hormone Foll Este 8y, 4ule F4,
H#e] % 59 F8o] Ui Proge YAEE,
TFE ‘2]""7—‘}%"] Ao Est®} Proge 33| A3
3 e BRI 1Y £ Ennis? Sumpfe
ratell estradiol& 5 pg¥ 443 FAG vp Ago|
& 7} ‘f!OPJl F&ol TVHEAT T Sk E 24
A FHA A7) Est F9F Prog ¥4,
Prog %o, 2L L,__i vtef Est 5AF Pr-
og Folute Foir|e] Fobge] @2 A8k
F7h= B&oln 11 9]°’]E Esto] 23 dlol] FQ2
g AYg s cdoR AlEHAG

A2 7]e A Est Recep?l &30l #3lde 23l
A Bge] BT, Mde, 71E, JE82 Sl ¥
o Aok BuF v B, Gee et ale AT
o] NAAEL} MgAAH o B YEH, A, A
e Ao el BEtsdckn shHa, A
2ol &3l A= McCllellan et al# Perrot-Applanat
et WA, 124, 2%, A%, 42, 349
SolE g sdoh

Raymond®} Leong“t Abge] #3¢ 22 A 2o
A HA 7% A B 94%7HA] Est Recep FA3vHS
2 BEg3 395, Al71H 2 Hild-Petito et a2
Pz ALY AT2Fe BEIAE
o, Jadro= HETA AT ey g
oA ot o Eses dAz7le) #H8EE B
stk

B zAME ExE F4% F FHAAEE ZA
3w 2y NAAE, AGHAE, BFED
Ao w, 2 E ZolA Brdur ¥AWS M EVF B
Z=lo] 9| Recep BAAE ALY Bao} A
& %4 ANk

YAE HA S steriod hormone®] {1E A Eiol A
Est*] 7} Eo}2 ™ Est Recep®t Prog Recep”} 3714
thre 21 71l BEle = Presst Greene" e Esto)
AERANA EFAFE 02 Est RecepSt 485}
Est Recep & 2|7F @74 35t 3t 28319 messen-
ger RNAs9| set7t A5 31 0]% 3147} Prog Recep
o A7t AL EHo] Prog WHgo] dojdttin &g
ot 18]B& Est Recep’} B2 M EE Prog Recp
7 @A g9 1 sk

B2 Progis Estoll 28280 Q151 X Prog
Recep 4-& A3 B€3late] A3t Haslam
3 Shyamnala*® R 2.8t 1 & Shyden et al*% Prog
= Est Recep®] 28-& =a oA gt qict. o)
o £ Sternfeld et al*& HFolN A Est Recep U434l
EE Bt S7HsE GX7)E AFdA e )
A A A 96.6% < 86.0% A2 Prog7t 7}t 3
A7 = 27.8%% 32.0%2 A3 Fasked Est
Recepx= Progell @l&ted 7H4%He R g vl 9o,
Haslamﬂ- Shyamala‘s 235 HA AW &=
mouse®] ol Prog Recep”} f1%13 ©] Atejo)
A estradiol S F3t4 % Prog Recept A} 3f
AL A mouse Prog Recep?t AL estradiol 5
Atell 2l &t Prog Recep’t Z7helRukar 3hvt.

AN E dYHo R 9o BuRt 417}
Y58 He AL Recep BAME FoAME 24S
wtol Fdate METS AP OZE 99 423
Hop 458 42 Aoz AzHdch

AE FHRE 2AXEE 7|AMERY Y 4
PILHEE Prog Fo Bt} Est 549F Prog 9
o] 23l gttt o8] g A Est7h Prog Re-
cepd F& S7HAI7IL Est 92 Est7b &S}
A dEodlA A Proge FHdtgerg Ests}
A3zt go] doju} Est?} Progd 2H8-c] A s i
Prog Receps E8315t7] W& 0.2 Brdur ¥AAE
7t A Rog MzEr o8 Ko} progd] zZHEe
Esto] #H Foo ol AAgg & 4 U o
B3 212 Proge Estol) oA m= Hab 8ol <
the Baeh Ak 2o

AFg-& Est® Progel 2Hgol elate] A z2o]
Aste] st =) 22 ] Fopd wge] zjo]d
st s ZAME whrt Qlvk. B ZAbel A FAREE
AEF] v go]l & EAE 7IEMAE, A4
X, BANAAE, FAE Fo ALY Y
SN E7F 7B Bk AR F7 7bE 49,
SHMEE Ao FAHA GUrh. ot &L
Ao} ANFAES dANEE AF7IHOR
Z4 3 geto] vt o e 2pguinte] ZPE A E e

=2

01‘1

— 14 —



A AMEA o} E hormoned] & Recep?t %o}
GAAAE v go] 7H o ZAEXE FrHow
wst7 glol @7Hoe nERNE 2qolna vy
o 57} nd Aoz A2 ogI FHAL
G oulg o) Aol A1 e) AL A EoN A Lhebet
sitver granis& & A X E9] tole} UH3te &
ol st

2 £

Estrogen(Est)©] 4 4] 7] &l A Progesterone(Prog)
target cells®) EGMESo vl A= FEFE 2ALEH
$18ted ratoll Prog®he 2%t 51201‘-5‘ (013} Prog
o), Bst 3YU3F FA48 2 ProgEs 29U Fo
gb ()8t Est 5 Prog Y- O:Ié), Aankg A
g at(ojat ) e FRstal zh ohE R AL
up ok 22 AnE dUrh

4 AFe A7} % FE Est F9F
Prog 59, Prog 9, 79 Fo24 Est
FAE Prog Fowo] 7 Ful=dch

HH 2 22}18t4 W © 2 = bromodeoxyuridine
Aol Fdukg MEe EXIFE ZAM v
W GAdvks AEsE 7 ol vehd 471 Prog
FoT, Est F9F Prog 597, dxd £o8
Prog $ 2 Ho) Est® ¥ Prog? receptor B
Axe] FARHE FHAFIA Zahd 23519 ¢
A

g2 E FAASE 8 2 A X Est9 Pr-
ogoll &g Fur-g AMEF7E & A= AR
of MNAAME, AFFAx, A3 FoAE, "1{’73‘91
AR, gute] FAME Folal, LW F
ML 7l Fdute HL 2x7t 7Hd ‘\%au.‘
Fupol v A HFEA Aokl

Aol 7} Wik,

’020
T§FE AAn

NAEE B o

Legends for figures

Fig 1. Gross appearance of the uteri. Three hypertrophicd uteri(left) of spayed rats injected with 1

7 B -estrachiol(Est)

for 3 consceutive days and then progesterone for 2 days, and two atrophied uteri(right) of” spayed rats -

jJected with progesterone(Prog) only for 2 consccutive days.

Fig 2. Many Brdur positive cells from the stromal cells and  giandular cpithelial cells in the endometrium ot Prog-

treated group are seen. Immunohistochemistry stain. X 5().

Fig 3. Some Brdur positive cells from muscle cellsupper left) in the myometrium and stromal cells{right) in the en-

dometrium of Prog-treated group are seen. Immunohistochemistry stain > 100.

Fig 4. Some Brdur positive cells from the stromal cells and Twninal epithelial cells in the endometrium of Est-

and

Prog-treated group are seen. Immunohistochemisiry stain using nickel chloride as signal-generating regent. X

20,

Fig 5. Many Brdur positive cells from the scromal cells and glandular epithelial cells in the endometrium of” Est-

and Prog-treated group are seen. Immuchistochemistry stain. X 50.

Fig 6. Several Brdur positive cells from the luminal epithelial cells, glandular epithelial cells, and stromat cells in the

endometrium of Est- and Prog-treated group are scen. Immunohistochemistry stain. X 100,

— 105 —



100



[

10.

1.

0.

FuEd

. Enms BW. Stumpf WE. Differential induction of

progestin-binding sites in uterine cell types by
estrogen and antgestrogen. Endocrinology 1988, 123:
1747~1753.

. Gasc JM, Renoir JM, Radanyi C, et al. Progesterone

receptor in the chick oviduct: an immunohistochemi~
cal study with antibodies to distinct receptor compo-
nents. | Cell Biol 1984; 99: 1193~1201.

3. Gee MW, Nicholson RI, Jasani B. ct al. An im~

munccytochemical method for localization of estrogen
receptors in rat tissucs using a dinitrophenyl(DNP)-la-
beled rat monoclonal primary antibody. J Histochem
Cytochern 199); 38: 69~78.

. Haslam S$Z, Shyamala G. Effect of oestradiol on

progesterone receptors in normal mammary glands
and its relationship with lactation. Biochem J. 1979,
182: 127—~131.

. Hild-Petito S, Verhage HG, Fazleabas AT, ct al. Im-

munocytochemical localization of estrogen and prog-
estin receptors in the Baboon(Papio anubis) uterus dur-
ing implantation and pregnancy. Endocrinology 1992,
130: 2343--2353.

Hild-Petito S, Stouffer RL. Brenner RM. Immunocy-
tochemical localization of estradiol and progesterone
receptors in the monkey ovary throughout the men-
strual cydle. Endocinology 1988; 123: 28%—~2905.

. McClellan MC, West NB, Tacha DE, ¢t al. Immu-

nocytochemical localization of estrogen receptors in
the Macaque reproducave tract with monoclonal anti-
estrophilins. Endocrinology 1984: 114: 2002~2014.

. Perrot-Applanat M, Groyer-Picard MT. Milgrom E,

et al. Immunocytochemical demonstration of estrogen
and progesterone receptors in muscle cells of uterine
arterics in rabbits and humans. Endocrinology 1988;
123: 1511~1519.

. Perrot-Applanat M, Logeat F, Groyer-Picard MT, et

al. Immunocytochemical study of mammalian proge-
sterone receptor using monoclonal antibodies.  Fndocni-
tology 1985; 116: 1473~ 1484.

Press MF, Greene GL. Localization of progesterone
receptor with monoclonal antibodies to the human
progestin receptors. Endocrinology 1988; 122: 1165~
1175.

Press MF, Nousek-Goebl NA, Bur M, ct al.

16.

17.

18.

19,

20.

23.

— 107 —

Estrogen receptor localization in the female genital
tract. Am | Pathol 1986; 123: 280~292.

. Press MF, Nousek-Goebl N, King W], et al. mmu-

nohistochernical assessment of estrogen receptor distri-
bution in the human endometrium throught the men-
strual cycle. Lab Invest 1984; 51: 495~503.

. Press MF, Udove JA, Greene G. Progesterone recep-

tor distribution in the human endometrium. Analysis
using monoclonal antibodies to the human progester-
one receptor. Am ] Pathol 1988; 131: 112~124.

. Raymond WA, Leong ASY. Oesterogen receptor

staiming of paraffin-embedded breast carcnomas tol-
lowing short fixation in formalin: A comparison with
cytosolic and frozen section receptor analysis. | Pathol
1990; 150 295~303.

. Slayden OD, Hirst JJ, Brenner RM, et al. Estrogen

action in reproductive tract of rhesus monkeys during
antiprogestin treatment. | Endoerinol 1993; 132: 1845~
1856.

Sternfeld MDD, West NB, Brenner RM. Immunocy-~
tochemistry of the estrogen receptor in spontancous
endometriosis in rhesus macaques. Fortil Stenl 1988,
49 342~348.

FHE AW, Gt §, FEHARE oY
A9A - #gt A4, M. Prostaglandin 1= a 9}
estradiol-benzoate W&ol ¢ ¥uhfr] #a)
7HE A 881 2] 1992161 109~ 166.

Ballare C, Bravo Al, Sori I, et al. The expression of
progesterone receptors coincides with an arrest of
DNA synthesis in human breast cancer. Cancer 19%;
67: 1352~1358.

Chiras DD, Greenwald GS. Analysis of ovarian fol-
licular development and thymidine incorporation in
the cyclic golden hamster. Anat Rec 1980; 157: 39—
317.

FFukumatsu Y, Katabuchi Y, Naio M, ¢t al. Effect of
macrophage on proliferation if granulosa cells n the
ovary in rats. | Reprod Ferr 1992, 96: 241~249,

. Sar M, Stumpf WE. Cellular and subcelluar localiza-

tion of *H-progesterone or its metabolites in the ovi-
duct, uterus, vagina and liver of the guinca pig. Fa-
docrinology 1974, 94: 116~1125

. Unbe A, Rubio C. Cell kinetics of rat gastromtestinal

mucosa. Autoradiographic study after treatment with
15(R)15-methyl-Prostglandin E2. Gastroenterology 1986,
21: 246~252.

Warembourg M. Radioautographic Study of the



24.

26.

27.

guinea pig uterus after injection and incubation with
“H-progesterone. Endocrinology 1974; 94: 665—679.
&rE, K 2 KRPY HEERS BEd #3
At 1. WL mouse ARYEIES] MBRIFFAEEIA) of
sted. g3t A] 1992;32: 16

CSFE, B OB Sl 42 fdhel N

WER Haoiksy #E 0L K AREME i
fao) 3} fighel diste]. gkl sha]#] 1992,
32 489~496.

Potten CS, Kellett M, Roberts SA, ¢t al. Mcasurem-
ent of in vivo proliferation in human colorectal mu-
cosa bromodeoxyuridine. Gut 1992; 33: 71~78.

Raza A, Spiridonidis C, Ucar K, et al. Double label-
ing of S-phase murine cells with bromodeoxyuridine
and a sccond DNA-specific probe. Cancer Res 1985,
45: 2283~2287.

. Schutte B, Reynders MM]J, Bosman FT, et al. Stud-

ies with anti-bromodeoxyuridine antibody. Simultan-

29.

30.

31

32.

eous immunohistochemical detection of antigen ex-
pression and DNA synthests by in vivo labeling
ofmouse intestinal mucosa. J Histochem Cytochem 1987,
35: 371~374.

5%, 42, 798l Ant-bromodeoxyuridine
monoclonal antibody& ©] 4% Rar H o] £4E
A A Ee) Bxof tistae], tfgheelstE A 1993
33 :597~603.

e, M, BAE, Fo dEF Sdx4e
AEZo dig Wz ghstd #A gt
3R] 1994 ; 34 : 237242,

b A = Progesterone®] rat AbE it WO
TAME B3ol A Gl of g Wz stet
A A o) ersx] 199535 217~28.
A, S, Estradiol-178 8 g Flxe]
1241 cAMP phosphodicsterase 52l &g . A
T =g 19865 11:23~39,

Q

— 108 -



