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SEX STERO D PRECURSORS ALONE OR IN COVBI NATION W TH A
SELECTI VE ESTROGEN RECEPTOR MODULATOR AND/ OR-W TH
ESTROGENS ANDY OR A TYPE 5 CGW PHOSPHODI ESTERASE

| NHI Bl TOR FOR THE PREVENTI.ON AND TREATNE@MWMMI’W
DRYNESS AND SEXUAL DYSFUNCTI ON | N POSTME

WOMVEN. FI ELD OF THE | NVENTI ON [ 0001] The pr essasuiso
invention relates to a nethod for treating or

reduci ng the likelihood of acquiring problens
affecting the layer lanina propria or the |layer
muscul ari s of the vagina using sex steroid precursors
alone or in a novel conbination therapy on

suscepti bl e war m bl ooded ani mal s, including humans. In

part i éﬁKaﬁIERQnﬂbrﬁsﬁwm@msomdmb{ﬂma{?%@i@kgﬁgagg a

sel eciy S r_._hodul at or
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consi g e drost erone (

dehydfggg’? gﬁf(}?lo}%t% E?‘%ﬁg &f?‘%&? @R FRBEAHE) PREVENTION
andr o8NI5 IRFEABYBNT7 08- WA IN: dhRVNESESLAY gggug*gy
al so bqsgggkﬂﬁékgéfgggggﬁgﬂéeract the potenti
effects of some SER FPAMSALWOMEN ot her
menopausal synptons. Type 5 cGW phosphodi esterase
i nhi bitor may al so be adm nistered to i nprove sexua
activity. The invention also relates to kits and
phar maceuti cal ¢ P IOFTHE INVENTIGRL | Ci ng t he
foregoi ng conbi nati on. [0002] In US'5, 843, 932, was
reported the effect on vagi nal atrophy of one, three
or Ssi [QOQ%bﬁhmyrQSEmairWﬁfﬁonV\teH}eQHE%\-ngmo@!fﬁ; ?’iref?gn a6 @

TiitiLl FLRAAY D!t Tidi! 22211 011 g or
reduc’Hglke llkethOCl ol’ acquiring problems affecting the layér

lamina propria or the layer muscularis of

the vagina using sex
steroid precursors alone or in a nove] combination therapy on

susceptible warm-blooded animals, in\cludjng humans. In particular,
the combinatjons include administering a selective estrogen receptor
modulator (SERM) and raising the patient's level of precursors of sex
steroids, said precursor being selected from the group consisting of
| dehydroepiandrosterone (DHEA), dehydroepiandrosterone sulfate
(DHEA-S), and androst-S-‘ehe-BB,l?B-diol (5-diol). Estrogens may
also be administered to conteract the potential effects of some SERMs
on hot flashes and other menopausal- symptoms. Type 5 cGMP
phosphodiesterase inhibitor may also be administered to improve
sexual activity. The invention also relates to kits and pharmaceutical

- compositions for practicing the foregoing combination.

[0002] In US 5,.843, 932, was reported the effect on vaginal atrophy of

one, three or six months treatment with DHEA administered at a
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*@00002* 2 dose of 30 ng twice daily in a solution of
50% et hanol - 50% propyl ene glycol on an area of 2 cnz
of the dorsal skin in ovariectom zed rat.

Hi st opat hol ogi ¢ exam nati on showed proliferati on and
murification of the vaginal epitheliumand reversal

of vagi nal nucosal atrophy bn the rats treated with
DHEA [ 0003] The study perfornmed with the rat when DHEA
was appl ied -on the dorsal skin for 1, 3 and 6 nonths
exam e"?%% the effect on the vagi nal epi thel i um
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di st aHlethFéTﬁ@t?—@leflﬂﬁ@im thus requiring systenic
absorption to exert its action. [0004] In a previous
study on the effect of DHEA adm nistered on the skin
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benefitstasugt the three levels. The beneficial effects

of DHEA on the lamna propria

[0004] In a previous study on the effect of DHEA administered on the
skin in postmenopausal women for 12 months in a 10% DHEA

cream, only the estrogenic activity of DHEA was evaluated (Labrie et

al., 1997, J. Clin. Endocrinol. Metab., 82: 3498-3505). It was indicated

(page 3500) ”Vagmal cytology was examined as specific parameter of
the estrogenic action of DHEA”. This is due to the method of

evaluation, namely vaginal smear which is limited to the superficial

and easily removed cells of the epithelium.

[0005] The present invention describes the effects of DHEA and other -
components on the three layers of the vagina, namely the muscularis,
the lamina propria and the epithelium with novel benefits at the
three levels. The beneficial effects of DHEA on the lamina propria

and muscularis are believed to be of major importance. for the



and nuscularis are believed to be of major inportance.
for the 3 positive action of inhibitors of type 5
cGW phospho-di esterase, such as viagra and ot her
conmpounds or prostaglandin El. 4 BACKGROUND OF THE
RELATED ART [0006] Vagi nal dryness affects about 50%
of postnenopausal wonen at fhe age of 50 to 60 years
and 72% after 70 years (Rossin-Amax, 2000, Gynecol
obstet Fertil, 28(3): 245- 249) O these wonen, about
80% ex &ﬁﬂ,@@@ S especial ly
vagi ni tp is andﬁorg‘gfg‘g}g%&d% ';Pgﬁgw Pg‘ﬁ%?*‘&@tiﬁﬂdm 5utB97,
Am J MeViggEs and3><1ﬂ$€f4£)0mp2ﬁ8ds &b)‘osta%ﬁﬁ@@n these probl ens
are believed to be at least partially related to a
deprivation of sex steroids, appropriate |ocal
hor nonal repl acenent therapy shoul d be consi dered at
nmenopause. It has recently been recogni zed t hat
post menopausal wonmen are not only deprived of al
ovari an estrogens but they are al so progressively
deprived of the androgens originating fromthe
peri pheral intracrine transformation of
dehydr oepi andr ost erone (DHEA) into both androgens and
estrogens (Labrie et al., 1991, Ml Cel
Endocrinol,' 78: Cl113-Cl118; Labrie et al., 1995, Ann
NY Acad Sci, 774: 16-28; Labrie et al., 2003, End
Rev, 24(2): 152-182). In fact, serum DHEA and DHEA- S
progressively decrease fromthe age of 30 to 40 years
(Labrie et al., 2003, End Rev, 24(2): 152-182;
Orentreich et al., 1984, J Cdin Endocrinol Metab, 59:
551-555; Labrie et al., 1997, J din Endocrino
Met ab, 82: 2396-2402). A series of studies indicate
that Iow |l evels of DHEA and DHEA-S are associ at ed
with a series of age-related norbidity and di seases
(Labrie et al., 1997, J. din. Endocrinol. Metab.,
82: 3498-3505; Hel zl souer et al., 1992, Cancer Res,
52(1): 14; ' :



Szathmari et al., 1994, Osteoporos Int, 4(2): 84-88;
Thoman and Weigle, 1989, Adv | mununol, 46: 221-261,
Barrett-Connor et al., 1999, J Reprod Med, 44(12):
1012-1020; Barrett-Connor et al., 1999, J Am Ceriatr
Soc. 47(6): 685-691). 5 [0007] An efficient approach
to alleviate vaginal dryness and other nenopausal
synptons is the use of hornone repl acenent therapy
(HRT) (G eendale and Judd, 1993, J Am Geriatr Soc,
41(4): 426-436; Studd et al., 1980, Pasetto, Paleotti
and Anbrus Eds, MI Press, Lancaster, p: 127-139).
Recent cl i ni galCIREREGURD ohWﬁtLAJﬁémm ndi cated that
combi ni ng estrogens and proges ses the

i nci dence of breast cancer W|th a potenti al negatlve
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EnddBYTIe6Ts %%Sgagens gmbrigaog., 3%5M01L6e12&)dobamu 78: et
C113-C118; Labrie et al., 1995, Ann NY Acad Sci, 774: 16-28; Labrie et

‘al, 2003, End Rev, 24(2): 152-182). In fact, serum DHEA and DHEA-
S progressively decrease from the age of 30 to 40 years (Labrie et al.,

2003, End Rev, 24(2): 152-182; Orentreich et al, 1984, ] Clin
Endocrinol Metab, 59: 551-555; Labrie et al., 1997, J Clin Endocrinol
Metab, 82: 2396-2402)_. A series of studies indicate that low levels of
DHEA and DHEA-S are associated with a series of age-related
morbidity and diseases (Labrie et al, 1997, ]. Clin. Endocrinol
Metab., 82: 3498-3505; Helzlsouer et al., 1992, Cancer Res, 52(1): 1-4;
Szathmari et al, 1994, Osteoporos Int, 4(2): 84-88; Thoman and
Weigle, 1989, Adv lmmununol, 46: 221-261; Barrett-Connor et al,

1999, ] Reprod Med, 44(12): 1012-1020; Barrett-Connor et al., 1999, J
Am Geriatt Soc, 47(6): 685-691).



al ., 2003, End Rev, 24(2)152-182; Labrie, 2001, Ref
Gyn Qobstet, 8: 317-322; Lasco et al., 2002, 145:
457-461). The restauration of androgen-sensitive

el ements of vaginal function should also help the
action of inhibitors . of type 5 cGW

phosphodi est erase or prostaglandin E1. [0008] The

sel ective estrogen receptor nodul ator (SERM

Acol bi fene (EM652) is a benzopvran derivative

ori gi y, deyel oped for the prevention and treatnent
of br @QM Aéh?fg“é‘?nt(mmaﬁh‘ & aligvige Vag'lﬂlélgd&vne]ss @nd Mexchr
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havi n&gg]té hest affinity RS be ALY s
for t felma@# Jusid, é?93 ]AhQQSEnat;ﬂ sb@qlggem 440:
i ochem Mol

2117- gt;yag, br Steroid
Biol, 69 (‘c"ltLE%1 19@1%?%713 alk déf‘“‘é‘?ms EdyoVIT Rasks,

Endockangester, p1112735% 36@enand1mda1 XRTidsS Hot«év@r“ﬂa\é'ety

on bofh; (Trenblay et al., 199
Endocr | ﬁéﬁﬁgg@& T&fsgfi §r°8€§)tﬁ1§omm§aﬁs shé ays

a puriacidemtehofg hxleyst p@hﬂarﬂt wﬁHt é SotenBge Héé%m@g t

t he an ndonetrium whi | ecréas ng
ser umnég ?reerVSTtsgg?} ?thﬂly&%?"r He@‘géh@idqdr 832 msEoNg

bone 13@&51’{0553& dl.e290, Ji Natl Ohcef Blst 0b@ f%b@ g%aslsouw]étg 99,

J Steyoi, e Biol, 69 (1-6

Nor eover(SABZB{A(}ﬁﬁ‘S5@&%3n3 24 8AHn YViermv i, tieat isteneincreasing

admi rinetdsein e pefntDEA does not interfere,
P i Bt RS0 R renitceqeph ¢ he

but qg éfrt an additive inhi
pur e antreSiPYwers cAabl189% EReprod Mrdréd(7): $hde@s Bug gD UT

gr owta, 2001t @r MiEKen™
Cance| Res, 51: 3131- %S&Bﬁﬁ%?zﬂ a?thi%t?‘e use of

Endo ‘Fﬁ%T%@VC C&%B@nezmgslmemuy theCosrintie dorhpRALGRN of

DHEA maditioAecDatdl €. EBe\@SorBE&R: a gsed as a beneficial
. chenopreventi ve andetﬁ%or apeut | %Jaggepsrnég%h““dleﬁtmst

canc&f RUMEY pe stomir phmﬁloa/nmm@bm QlostnBnopiiZal322) -

I'n  fwadthen {IRGrik RRILDI fet n_the growth
of hlﬂfgne bE east DHASY B T °“m5A7g 113-CT18; :

rie et al, 2003, End Rev, 24(2): 152-182), the use of DHEA
becomes a possibility to provide postmenopausal women with the
appropriate levels of androgens and estrogens synthesised in specific
tissues by intracrine mechanisms, with no systemic effects (Labrie et
al.,, 1997, J. Clin. Endocrinol. Metab., 82: 3498. 3505: 16-28; Labrie et
al.,, 2003, End Rev, 24(2) 152-182; Labrie, 2001, Ref Gyn Obstet, 8:

317- 3_22, Lasco et al, 2002,. 145: 457-461). The restauration of

androgen-sensitive elements of vaginal function should also help the

action of inhibitors . of type 5 cGMP phosphodiesterase or
prostaglandin E1.

[0008] The selective estrogen receptor modulator (SERM) AcoIbiféne

(EM-652) is a benzopyran derivative originally developed for the
prevention and treatment of breast cancer (Gauthier et al.,.1997 ]



cancer xenografts in nude mce supports its use as
hornone replacenent therapy (Dauvois et al., 1991,
Cancer Res, 51: 3131-3135; Couillard et al., 1998, J
Nat! Cancer Inst, 90: 772-778). [0009] WD 99/63974

di scl osed nedi cal uses of a selective estrogen
receptor nodul ator in conmbgnation with sex steroid
precursors SUVMARY OF THE | NVENTI ON [00010] It is
accordingly an object of the present invention to
provi de effective nethods of treatnent for vagi na

pr obMedE hemp e 21partaRk ubenlbifeny Zgihn abmpoyielsing the
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treagén%Tor reducing the risk of acquiring vagi na
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dehydrrglseh;)uinanolls%giytger%ne ( DH }%&&R ahfitiogenic'deevity
dehyHy Bepramarvsglendped suidmetsiufDERe Bycredsthg serum

andr oD - 13- d] 5-di ol in subj ect or
ot | anpesRaBfa eiffechitle bt ity og 1ok ool Bl BF
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sai d i ent. erapeutical | ffectiye anount of a
seleg%%%ggg§f?8%2ﬁenﬁ%%%ﬁ?5?3%ﬂgﬁl oﬁngﬁﬁﬁFmaéfpart
of aDEGADI matdnin dobe hap ynteff@0 03] dbdd BREt Beladditive
enbogkﬂggg,eégf Lgy ntion includes additiona

adni nistration of eSYrRYersterogghr e htene ore humpect s
of BERVBuonuheiowihashes ant alher MRRBRALUSA! 1991

S TREQ LOR4T LA Another, POl font i Ager o
phospHeéxi edheisetreatment of DHEA and Acolbifene has been
proposed as a beneficial chemopreventive and therapeutic approach
in breast cancer (Labrie, 2001, Ref Gynecol Obstet, 8: 317-322). In
fact, the inhibitory effect of DHEA on the growth of human breast
cancer xenografts in nude mice supports its use as hormone

replacement therapy (Dauvois et al., 1991, Cancer Res, 51: 3131-3135;
Couillard et al., 1998, J Natl Cancer Inst, 90: 772-778).

[0009] WO 99/ 63974 disclosed medical uses of a selective estrogen

receptor modulator in combination with sex steroid precursors
SUMMARY OF THE INVENTION

{00010} It is accordingly an object of the present invention to
provide effective methods of treatment for vaginal problems, more

parﬁcularl_y vaginal dryness, dyspareunia, and sexual dysfunction



i nhi bitor or prostaglandin E1 to inprove sexua
activity. [0015] As used herein, a selective estrogen
receptor nodulator (SERM is a conpound that either
directly or through its active netabolite functions
as an estrogen receptor antagonist ("antiestrogen")
in breast tissue, yet provites estrogenic or estrogen-
i ke effect on bone tissue and on serum chol estero
levels (i.e. by reducing serumcholesterol).

Non- s WoFY ounds_t hat . function as estrogen

r ecep%vg{cpg%?igag%%@s% 1Easedn §P R stegire e astimnwaie r at

br easminimgsgeur(desipdiy sadd affetts. t he conmpound acts as an
anti estrogen on human breast cancer cells) is likely:
to function as a SERM Conversely, steroida

ant i egoeivgens It gndothel ot fHBSh V5. because

t hey t?gﬁ not .to dispIaJ anyp%%%g??%ﬁgﬁggf?nggéﬁe

ser um* OhBIRLEERE the abays preiesnoi dal anti estrogens we
have tested and found to function as SERMs include
EM 800, EM 01538, Ral oxifene, Tanoxifen, Drol oxifene,
Tor enfP§%8fe, | dOKNT eNeadiMSEADA invERAORR tains BS AN ENE
(CP 3364564 i £fen LY, 353 381) and GW5638. W
have tes?ﬁﬁgtﬁ£4§?§%§%§%§fght?ég??g ‘Renal goyeg0 and
f oundFORBising indrepsigilorelsas a SERMeroGERMBursbseRECQHIANCE
with dhe i nt.j my be dmini stered in the sanme
dosagepa§lr (E%gv\#r%% e Ogrtd%ﬁg]??e?‘ﬁ’é%r@mto@ﬁpd@ﬁ%‘x)ar e
used debydmepiewirrggenssulf80 1 §DHPALHOUWLJ NLeRdiRA Lo be
boun%BQy&hgﬁgﬁ%?llt i s believed that. SERMs, nany of
whi chr’ preterabry, MHarRIer & patishtdnineed phepid reatiest by
one teo stidosteaidopiacibaTend Alrthee*PRpHEHA: LALNLELACE, W th
t he Lty gﬁn eceptor._by virtue bf the oregoﬁ%ﬁ

por t i-on FOF R AP etiGrly etfepfite ampupbefia setecigrasregenby

t he meepfpt atoduRie fSARMhsPERYE » bﬁﬂﬁnﬁio‘?ﬁher%f}ai ns which

may sel ectively cause antagoni stic proper %s in

breast tissue wi t hout having significant antagonistic
propédiids i nirot idkher embodiment, ‘the invention includes

additional administration of estrogens to conteract the effects of

SERMs on hot flashes and other menopausal symptoms.

[0014] In another embodiment, the invention includés
additional administration of a Type 5 ¢cGMP phosphodiesterase

inhibitor or prostaglandin E1 to improve sexual activity.

[0015] As used herein, a selective estrogeﬁ receptor modulator

(SERM) is a compound that either directly or through its active

metabolite  functions as an estrogen  receptor 'antagoru'st

("antiestrogen") in breast tissue, yet provides estrogenic or estrogen-
like effect on bone tissue and on serum cholesterol levels (ie. by
reducing serum cholesterol).  Non-steroidal compounds that



ti ssues. Thus, the SERMs may desirably functions as
antiestrogens in the breast while surprisingly and
desirably functioning as estrogens (or providing
estrogen-like activity) in bone and on the bl ood
conmponents (where concentrations of |ipids and/or
chol esterol are favorably; affected). The favorable
effect on cholesterol and/or lipids potentially
translates to a favorable effect against
atherosclerosis which is known to be adversely
af f eNElpriAs eispgen peepton watagonists it dtoastie henaR B rat

i piglSast Bssub |.n.anot her enbodi nent, the invention
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wher limart Heeaselcender vellgstsr djely t6 eRapid 00 WrghLPr has
a ”Q&S%%Lﬁf,ggﬂy la with the f8||OMAng features: a)
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two aronatrer
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convEPEEF I NgT-§i5r0I4a) 2plra T8RS Wa)avs testedand et to
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function or salt thereof. It is preferred tha the

si de’ TRAHRR | Broloxifgrs d@remifemet Adoxifenu I SEeieh sERS P8y Of :
I Nasoxifelle 1CP-336256), i |yl referred, t hat
the two aroﬁatic ﬁ?hé%giggeéggﬁ%3§%§%§?cg&_E%%gwethe
si dehavRdesedo s staseidal antigtiogey 166183780 dndl f@mdt @ to

function as SERM. SERMs, in accordance with the invention may be
administered in the same dosage as known in the art when these

compounds are'used as antiestrogens.

[0016] Without intending to be bound by theory, it is believed that
SERMs, many of which, preferably, have twb aromatic rings' linked
by one to two carbon atoms, are expected to interact with the
estrogen receptor by virtue of the foregoing portion of the molecule
that is best recognized by the receptor. Preferred SERMs have side
chains which may selectively cause antagonistic properties in breast
tissue without having significant antagonistic properties in other
tissues. Thus, the SERMs may desirably functions as antiestrogens in
the breast while surprisingly and desirably functioning as estrogens
(or providing estrogen-like activity) in bone and on the biood
components (where concentrations of lipids and/or cholesterol are
favorably_affected). The favorable effect on cholesterol and/ or lipids
potentially translates to a favorable effect against atherosclerosis
which is known to be adversely affected by improper levels of

cholesterol and lipids.



group consisting of a nethine, a nethylene, -CO -0-,
and -S-, an aromatic ring, and a tertiary am ne
function or salt thereof. [0019] In another

enbodi nent, the selective estrogen receptor nodul ator
Is selected fromthe group consisting of a
benzot hi ophene to derivatigve, triphenylethylene
derivative, ndole derivative, benzopvran derivative,:
5,6, 7, 8-tetrahydronapht al ene and centchroman
derivative. [0020] In one enbodinent, it is preferred
that the selective estrogen receptor nodulator is a

benz bh’OPheﬁﬁgﬁﬁf 0 ound of. the fol] ow ng

f or mf?l a: %348%60 ‘% %mvﬁ’i ' inglpdesansthed, angd
Rz aPl@Imﬁ@etpeaid:enmbgmaehm:&&dwﬁdram th@geé%oé”astr(%gen

cons g ro en and a noi.e

(:onv}eﬂrs'%PJ é‘% I'n (3\‘7Ia\t/°r ? ?:}F I 1 fore mb\het’eh rthffo%mdlnR4 are
elthbammmdependently selected from the gr oup '
conS|st|n of : - al kyl, or wherein R3, R4 and the
nitrogen® to tWﬂlaWattﬁéTgéf@c%Btho Yiotgerening @rhemany

st ruct ur etoss) vah e@niake %Eb@em@&@%épux%‘m&lté%h pxg
yrrolldl‘lﬂﬂgffJ di pet hyl - 1- pvrrolidi no

pyrrolid ?Year Xfirevey] g?féwmtghwtpenevernedon aingd
mor phol i Rhydroxyl;

b) a side chain possessing an aromatic ring and a tertiary

amine function or salt thereof.

It is preferred that the side chain is selected from the group

o~ ot

O ~

{0018] It is also preferred that the two aromatic rings are both

consisting of:

phenyl and that the side chain possesses a moiety selected from the
group consisting of a methine, a methylene, -CO, -O-, and -$-, an

‘aromatic ring, and a tertiary amine function or salt thereof.

[0019] ©  Inanother embddiment, the selective estrogen receptor

modulator is selected from the group consisting of a benzothiophene



wherein Ais selected fromthe group consisting of
-CO, - CHOH, and -CH2-; wherein B is selected from
the group consisting of phenylene, pyridylidene, and
-cycl oCAH2N2-. Particularly, the selective estrogen
receptor nodulator is selected fromthe group

consi sting of Ral oxifene, Agzoxifene (LY 353381) and
LY 335563. 11 [0021] In another enbodinent, it is
preferred that the selective estrogen receptor :
nodul gt.or is a triphenylethyl ene derivative conpound
of t HEYHIVedWiPhepyieshyletexierivitive, indolg devibvatvej n D i S

- OCHZiNG R3) RBdy Qve ) nd R4 either

bei ng ing%peﬁggh?%§'%@?gﬁgg%8€$%§aFﬁ%nﬁ?ng consi sting
of CinteromprgprivativeR3, R4, and the nitrogen atomto
whi ch they are bound, together being a ring structure
sel e fromthe group consisting of pyrrolidino,

di neﬁ%%/ﬂ 1- p %Iegﬁﬁoﬂ’&}e“ﬁéttlhwefqﬂegﬁbﬁﬁm sethctivd |

pi perstetigan recBgsARBEAMIS G BB hal i no) ;
wherein E n?ﬁK are jndependgﬁ?@gﬂﬁgg%gﬁéﬂmor hydr oxyl
- WhERBYH APt the fpljowingéormaahal ogen. Particul arly,

sel ective estrogen receptor nodul ator is, Tanoxifen,
OHtnoxi fen, Drol oxi fene, Torem fene, |¢doxifene, and
GW5638. [0022] In another enbodi nment it 1S
preferred that the selective es r egept or

modul ator is an indole deriBat®ve conpound of the
following formula: 12 &

wherein R; and R; are independently selected from the group
consisting of : hydrogen, hydrgxyl, and a moiety converted in vivo in |
hydroxyl ; '

wherein R; and R are either independently selected from the
group consisting of : C1-C¢ alkyl, or wherein Rs, Ry and the nitrogen |
to which they are bound, together are any structure selected from the
group consisting of pyrrolidino, dimethyl-1- pyrrolidino, methyl-1-
pyrrolidinyl, piperidino, hexamethyleneimino and morpholino;

wherein A is selected from the group consisting of ~CO-, -
CHOH, and -CHg-; )

wherein B is selected from the group consisting of phenylene,
pyridylidene, and -cycloC4H,N--,
Particularly, the selective estrogen receptor modulator is selected

from the group consisting of Raloxifene, Arzoxifene (LY 353381) and
LY 335563. |



X /IRRR ~ > N\R5 R/R5 R6 DwiereinDis

sel ected fromthe groups consisting of

- OCH2CH2N( R7) R8, -CH=CH CO N(R7) Rs ,
-CC-(CHz)n-N(R7)R8 (R, and Rs either being

i ndependently selected fromthe group consisting of
a-C6 alkyl, or R, R8 and;the nitrogen atomto which
they are bound, together being a ring structure

sel ected fromthe group consisting of pyrrolidino,
dineﬁq%l-l- pyrrolidino, methyl-1- pyrrolidinyl,

pi peti’diino, heeartensmeadinemtniis prefepbdthianthe selbdig) ;
wher @ifbo¥n | . r.0 consi sting of :
hydrogeﬁ; h%ﬁgs%ﬁﬁ%gggf&§F§£Q§g%gpﬁ? CEIVes R4, R
and ReMBEwd of thefelieing formedd :ect ed  from t he group
consi sting of : hydrogen, hydroxyl, C -C6 al kyl, and a
noi ety converted i.n vivo in hydroxyl. Particularly,
the sel ective estyogen odylat or is TSE-424
“and ERA-923. [0023] s yodi nent, it is
preferred that the]s [

nodul ator is a qof
13 '

owing fornula: f

wherein D is -OCH,CH;N(Rs)Rs or -CH=CH-COOH (Rsand

R4 either being independently selected from the group consisting of

C1-C4 alky], or Rs, R4, and the nitrogen atom to which they are

bound, together being a ring structure selected from the group

consisting of pyrrolidino, dimethyl-1- pyrrolidino, methyl-1-

pyrrolidinyl, piperidino, hexamethyleneimino and morpholino);
wherein E and K are independently hydrogen or hydroxyl ;
wherein | is hydrogen or halogen.

Particularly, selective estrogen receptor modulator is Tamoxifen,

OH-tamoxifen, Droloxifene, Toremifene, Iodoxifene, and GW 3638.

[0022] In another embodiment, it is preferred that the selective

estrogen receptor modulator is an indole derivative compound of the

following formula:



D ORE . R-OR5 X Rs wherein R and R2 are

i ndependently selected fromthe group consisting of
hydr ogen, hydroxyl, and a npoiety converted in vivo in
hydroxyl; wherein R3 and R6 are independently hydrogen
or Cl1-C6 alkyl ; wherein Dis -OCH2CH2N(R3) R4 (R3 and
R4 either being independgntly selected fromthe group
consisting of C1-C4 alkyl, or Ra, R4 and the nitrogen
atomto which they are bound together being a ring
structure selected fromthe group consisting of
pyrrolidino, dinethyl- 1-berrolld|no

net hyl 4- pyrrolldln |, piperidino, hexa thyleneinino,

nmor phol i no). Whe he group
consi stingmof - zarly, t he
compound is Tsel g nsi sting of:

t et rahydr onaph
(1 asof oxi fene) and (3, 4-
trans- 2, 2-di met hvl- 3-. phenyfl/
-yl ) et hoxy) phenyl ] -7-nmet hoxy
anot her enbodi nment, it is \H\Rgat t he sel ective
estrogen receptor nodul ator he ke foll ow ng fornul a:
R G3 D

2-(2-(pyrrolidin-|I
). 14 [0024] hi

wherein D is selected from the groups consisting of
-OCH,CH2N(R7)Rs , -CH=CH-CO N(R7)Rs , -CC~(CHz2)n-N(R7)Rs (R»
and Rg either being independently selected from the group consisting
of C1-Cs alkyl, or R7, Rs and the nitrogen atom to which they are
bound, together being a ring structure selected from the group
consisting of pyrrolidino, dimethyl-1- pyrrolidino, methyl-1-
pyr_rol.id'myl,. piperidino, hexamethyleneimino, morpholino, ring);

wherein X is selected from’the group consisting of.: hydrogen,
and C1-C6 alkyl;

wherein Ry, Rz Rs, R4, R, and Re are independently selected
from the group consisting of : hydrogen, hydroxyl, C;-Cs alkyl, and a
moiety converted in vivo in hydroxyl. '
Particularly, the selective estrogen receptor modulator is TSE-424
and ERA-923. |

[0023] In another embodiment, it is preferred that the selective’
estrogen receptor modulator is a compound of the follow.ing

formula:



RL G ZRO0 -L & wherein RL and Rz are

i ndependent |y hydrogen, hydroxyl or a noiety which is
converted to hydroxyl in vivo ; wherein Zis a

bi val ent closing noiety, particularly, Z is selected
fromthe group consisting of -0-, -NH, -S, and -CHI

; Wherein theR100 is a bivglent nnlety mhlch di st ances
L from the B-ring by 4-10 intervening atons ; wherein
L is a bivalent or trivalent polar noiety sel ected
from the group of -SO, -CON, -N<, and - SON<

wherein G is selected frdpmthe group consisting of
hydrogen, a C, to Cs hydrocarbon or a bivalent noiety
which joins G and L to
heterocyclic ring, and

hydrogen, a C, to C a bival ent noiety

which joins G and
: [ [ hal o orRynsaturated
goi wherein G3 is selected
fromthe group consisting of h?@rogen met hyl and
ethyl. More particularly, benzopyran derivatives of

t he fO||OMAng general structure are preferred: 15 Rz
Rl O D WhereinR;and R; are independently selected from the group

consisting of : hydrogen, hydroxyl, and a moiety converted in vivo in
hydroxyl; :

wherein Rs and Re are independently hydrogen or C;-C¢
alkyl;

wherein D is -OCH2CH:N(R3)Ry ( Rs and Ry either being
independently selected. from the group consisting of C;-C4 alkyl, or
Rs, R4 and the nitrogen atom to which they are bound, together being
a ring structure selected from the group consisting of pyrrolidino,
dimethyl-1- pyrrolidino, methyl-1-pyrrolidinyl, piperidino,
hexamethyleneimino, morpholino).

Wherein X is selected from the group consisting of ~O- and -
CHo-.
Particularly, the compound is selected from the group consisting of:
(-)-cis-(5R,6S)-6—phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-
tetrahydronaphthalen-2-ol, D-(-)-tartrate salt (lasofoxifene) and (3,4
trans-2,2-dimethy1-3-phenyl-4-[4-(2-(2-(pyrrolidin-1-
yl)ethoxy)phenyl]-7-methoxychroman).



wherein Dis - OCH2CH2N(R3) PM (R3 and R4 either being

i ndependently selected fromthe group consisting of
Cl-C4 alkyl, or R3, R4 and the nitrogen atomto which
they are bound, together being a ring structure

sel ected fromthe group consisting of pvrrolidino,

di methyl -1 - pyrrolidino, nethyl-I-pyrrolidinyl,

pi peri di no, hexamnethyl enei m no, norpholino, ring).
wherein R, and Rz are independently selected fromthe
group consisting of : hydrogen, hydroxyl, and a

noi eP§R4t onv eln ebtiar emibodinient, ithy phetexyel thit @Q2%lektivel S

al so t hat . benzopvr derjvatives are
opt iecsgp%qg{:eﬁ%\?énoéﬁg}?g%u%ﬁ%g‘eﬁ%%g A3Bsol ut e

configuration S on carbon 2 or pharnaagutically
acceptabl e salts thereof, said s having the
‘nol ecul ar structure: 6' 455 a - "' R6" q~/ U
5" 16 wherein R, and R2 Pe i ndé tly sel ected

j and a noi ety

AY draxyt’; Mrefein R3is a
speci es selﬁqggg he grqup consisting of

sat urat ed, Uhsat or suostituteddpy{rolidinyl,
saturated, unsat ¥ & \?%tULE pi peri di no,
saturated, unsaturated or“ substdt d\E%peridinyl,'
saturated; unsaturated or substituted r phol i no,

ni trogen-containing cyclic noiety, nitrogen-containing
pol ycyclic npiety, and NRaRb (Ra and Rb being

i ndepend@ﬁf’?‘f‘ Ry and Ry are independently hydrogen, hydroxyl or a

moiety which is converted to hydroxyl in vivo ;

wherein Z is a bivalent closing moiety, particularly, Z is selected
from the group consisting of -O-, -NH-, -S-, and -CHaz-;

wherein theR100 is a bivalent moiety which distances L from
the B-ring by 4-10 inter%m'ng atoms ;

wherein L is a bivalent or trivalent polar moiety selected from
the group of -SO-, -CON-, -N<, and -SON« ;

wherein G; is selected from the group consisting of hydrogen,
a G to Cs hydrocarbon or a bivalent moiety which joins G; and L to
form a 5-to 7- me_mberéd heterocyclic ring, and halo or unsatuﬁted
derivaﬁves of the foregoing.

wherein G, is either absent or selected from the group
consisting of hydrogen, a G to Gs hydrocarbon or a bivalent moiety
which joins Gy and L to form a 5-to 7- membered"heterocyclic ring,
and halo or unsaturated derivatives of the foregoing;

wherein G is selected from the group consisting of hydrogen,

methyl and ethyl.

More particularly, benzopyran derivatives of the following general

structure are preferred:



hydr ogen, straight or branched Cl1-C6 al kyl, straight
or branched C2- C6 al kenyl, and strai ght or branched
C2-C6 al kynyl). [0026] In one enbodi enent, the
benzopyran derivative is a salt of an acid sel ected
fromthe group consisting of acetic acid, adipic
aci d, benzenesul fonic acids benzoic acid,
canphorsulfonic acid, citric acid, fumaric acid,
hydr oi odi ¢ acid, hydrobrom'c acid, hydrochloric acid,
hydr ochl or ot hi azi de aci d, hydroxy-napht hoic acid,
lactic acid, malefic acid, nethanesufsonic acid,

nmet hylsulfuric acid,1,5--aphtwfﬂﬁa di sul fonic acid

nitric acid, palmtic acig aci d, phosphoric
Gl sul furic acid,

t ol uenesul foni c

3 are: OH
Acol bifene O\ HOH- I+ 70O _ Ral oxi f ene,
Arzoxi fene, Tanoxifen, Drol oxi flg Torem f ene,

| odoxi fene, GW 5638, TSE-424, ERA-923)pand

| asof oxi fene. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0028] Figure 1 shows the Division along the

| ongi t udivhedeirel issOCBECHE(RE B, (R-AGH T ety GeSEVEN

O R S b s P sl gt on 1)
vagi Ralki ahd the nitrogen atom to which they are bound, together being
a ring structure selected from the group consisting of pyrrolidino,
dimethyl-1- pyrrolidino, methyl—l-pyrrolidmyl, piperidino,
hexamethyleneimino, morpholino, ring).
wherein Ry and R: are independently selected from the group

consisting of : hydrogen, hydroxyl, and a moiety converted in vivo in

hydroxyl.

[0025] It is also preferred that benzopyran derivatives are
optically active compounds having an absolute configuration S on
carbon 2 or pharmaceutically acceptable salts thereof, said

compounds having the molecular structure:




uteri). [0029] Figure 2 shows the vagi nal epithelium
hi st onor phol ogy of segnent 5 in the nine groups of
rats. Bar in (J), 40unz. (A) As representative of the
estrogenic effect, the stratified squanous epithelium
of cycling rats at estrous consists of four main

| ayers: one cell |ayer of ;stratum basale (b), 6 to 7
cell layers of stratum spinosum(s) and a stratum
granulosumof 5 to 6 layers (g) overlaid by the
stratum corneum (c) made of tightly packed flattened
cor ni f i etvhersdrt Risand (RRpre@ydeipendentiatseadd fpomesd grgy Whi ch

are er_an.estrageni c- .progestational influence, are
used&t%ggl Uy faré’fglgﬁa@i’?‘?lg%tc Ib‘f‘?.rﬁ?lﬁmr%’é’tto hgdrgrnt s 2

to 7, onevhessaR?iggbpeclenyedictdddoriase sl éoﬂgi%}%{ofs to 6
s of stdéatum_spi nosum %Q and a ratum

cell . layer (s

nuci ffaihérﬁ%gblﬂ‘sf?ﬁate B Fuplitytpd pyrolmlingl) sapsated.of nmucous
cel | Snsatuc3ted Br suB&itWX pGRAUIRI sandatddSdsaGeld +rayer (b)
was ou\({%l aid by a layer of atrophic cubol c?a cells

(@) . SPEB PRI hsaEmtechsnsaiest oowbstiatet t r eat ed
Wi t hmdFphdBhd, YitpBh-corfARA AGkA f 200/ Kg)
ShO\NIS,n g)t rophy, gut C?/vi th gg;%ﬁtq@rlgigg Qi?gf?gé:rgn% w

col uRtl¥w <k fepigy. ansl NRaRRa evé Rbyping intdegertiesdy cel |

| ayefvdrb § i I | ' of r at reat ed
w Phydregth |“§lg§‘yggﬂ’r3’g‘!sh§8§@girkgﬁg%‘ ht%@“ﬁﬁ%é). The
OVX- rdkrew and sterighy onlreneredlGagRdlkdpyyl).an est r ogeni ¢
pattern conparable to that found at estrus. (F) In OVX

ani mal s which received Premarin + Acol bi fene, atrophy
pr eddf@that ed Imionk eznbodiepient, aby behdsblan derfvriden@ty Of

700! Bl 8NG7 o6 SBLE0 AR ol 088N & 986 THGoUS
adipic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic
acid, citric acid, fumaric acid, hydroiodic acid, hydrobromic acid,
hydrochloric acid, hydrochlorothiazide acid, hydroxy-naphthoic
acid, lactic acid, maleic acid, methanesulfonic acid, methylsulfuric
acid, 1,5-naphthalenedisulfonic acid, nitric acid, palmitic acid, pivalic
acid, phosphoric acid, propionic acid, succinic acid, sulfuric acid,
tartaric acid, terephthalic acid, p-toluenesulfonic acid, and vaieric

acid.

[0027] The preferred selective estrogen receptor modulators

are:

. OH
Acolbifene ' -
N _
HO o) Ty
O/\/ N S

Cl



(G Followng treatnment of OVX animals with a once
daily cutaneous application of DHEA (80 ng/kg) on an
area of 2x2 cmof the dorsal skin, an hypertrophic
epi thelium made of 3-5 | ayers of mucous cells (m was
seen overlying a basal |ayer (b). Severa

i nvagi nations. characterized this epithelium (arrow).
(H In nost areas of the vagi nal epithelium of DHEA +
Acol bi fene- treated aninmals, a |ayer of nucous cells

( rested on a basal cell layer (b), while In sone
ar eaBaloxieny Arapefese, ThmoidouBralelifese, dvaidifing t he basal

cel | A L nyaginations, characterized this
epit%E?*Sﬁ%é§?¥§%§§séf¥ﬂE#@g%%ﬁﬂaﬁmwgﬁﬁmBHEA +
Premarin led to a m xed epithelium conposed of a
thre -thick stratified squanous
epi t 'éf@d?ﬁ‘??@%‘héﬁﬁﬁ;?@‘é’W%ers of nmucous cells
(m in 3 animals. In 2 animals, areas of stratified
squanous epitheliumwere predom nant (insert). Bar in
i nself0028] 30, urfigurd ) sbeNthDEFAsioRERAR kN AAGPLRI f ene
wer e mbined, the epitheliumwas simlar to that of
t he raL VREDT B9 85Y8D GRosTRsemepoReT t exteraaldrishows
"the @agin)dlegMefOBaoahie ARGXAR IR | 14D
severF.inflgﬁﬁatgry changes charggfgyﬁgggg%ﬁh?gé%l 19
a | eff8cvt e infiltration with intraepithelial

m croabscess (M and, in (B), focal erosion (E)
characterized by reduced epithelial thickness and

~ul ce pon ( visuglized as a conplete di seappearance
of t[{q@idj epi t rl#}eﬁ“lr%m ‘3[ Od‘gi‘f's Fi §% e ¥agimpl | |epifhatimre t he

est r]migel_moi'fiﬂo_ﬁ)g{e'fof S:pimedt 5 irAGRI ohd S0EpOb) hi2€ pYAG) (ﬂal
epit ehlun1lln|ng segnent 1 (external opening);’
compafi®sons with rel evant groups are made. In intact
np g p
rats .
(A)  As representative of the estrogenic effect, the stratified
squamous epithelium of cycling rats at estrous consists of four main
layers: one cell layer of stratum basale (b), 6 to 7 cell layers of stratum
spinosum (s) an_d a stratum granulosum of 5 to 6 layers (g) overlaid by

the stratum corneum (c) made of tightly packed flattened cornified
cells.

(B) Cycling rats at proestrus which are under an estrogenic-
progestational influence, are used to illustrate mucification. In most
segments 2 to 7, one basal cell laver (b) was overlaid by 5 to 6 cell
layers of stratum spinosum (s), and a stratum mucification (m)

consisting of 3-4 layers of mucous cells.

(C) In the OVX control, a basal cell layer (b) was overlaid by a layer
of atrophic cuboidal cells (a).

(D) The vaginal epithelium of OVX rats treated with an daily oral
dose of Acolbifene, (2.5 mg/kg) shows atrophy, but with an outer



at estrus (A) and in Premarin-treated (D) aninmals, the
epitheliumis 10-15 layer-thick and keratinized. In
OvX controls (B), the epithelial thickness is reduced
to 4-6 layers and is generally not keratinized (see

t he absence of stratum granul osum while in

Acol bi fene-treated animalsg(C), the thickness is
restored to 9-11 layers and keratinized. [0032]
Figure 5 shows the thickness (um of the three
different vaginal conmpartnments at the |evel of the

fi  t 2K GFioN Cabfmbdrenua@bs calBnpaversingpebag kit o)

| ami ngypro pria, c¢) nuscularis and d) total Y

t hi ckness, after 36 weeks treatnent of OVX animals
V\Ath@ﬁﬁgg.mP i n . Acol bi fene, alone or in

conbi nat | (_)na.\1 eF ﬁltq%{l:ltm %ﬂ?ﬁxafags Hrated ¥fth 78 dafel opl desstof us
are atdeariadd.y efggkgn CEhe@ iRt ifed @&e}fsmswgp alifgs v he
same |/ %(gé; re.not stat 'h%tically different "at p~’

<0. 05. ee% g%plél GUYC B EREWS thaifowrdm aritusess of

col | ' f .the lamna pro priais illustrated
in sz(gfrgln(tsv e'lgllgn %%Wh(cg)r,eceﬁi?&eqrﬁ?‘ém(‘ B) Acolhifent, grophiC). .

[ 0034fredingnated Fvish eWanoRpHolRN SikGEF 8PNRa0k ¢ hepfhree
vagi nal. .4 npar taﬂﬁnéﬁ%:l_ %Er) epi thelium (LS P1 amna pro
pria and (a%b S CUT e i & 8erTpucoys cellsevdresesh. of the fifth
seg he rat vagi with enmphasis on the

rel g?(l& E‘gjr?u“épcm%%“%“%‘ﬁi%@@a#sw feonfe fdpidy erttnegnoups.

Separagpli@tion of DHEA B0 viagik Wahiea lop tLh bars is
i ndi gpted 1o best .est_iyrarfgt g)aJt)?]e teﬁiocgﬁje‘%é\é%lghgtdgfsﬁﬁti on
bet ween” theY R FrRFe pRiths e Feadenyf 3inlamers of Blucoudélls and

OVX_ t(mp ke dsedh tdvelB)inAcObhif €ne, D) rin. . E).
Pr ema%{n + Acol gﬁzlgél\e F) %;(QG) 5 Hlv%&’bﬁ)hﬁ?sf ene,
DR sterizsAdlis ppifhelip (Bma). + Premarin + Acol bi f ene.

[ 0035], Figure 8 shows the vagi nal wei ght measured 36
I | A R L v

week oF eligm \DEBAiMAtdbifint-h

Acol Biehied enirale nalaiér Of&ﬂdcolgﬁ%élsat nf%at%& oinna basal cell
as :

corrbikg%t tbs)n hi& ntact animals are adde
T {b), While In some areas, many layers of mucous cells overlaid

the basal cell layer. Several invaginations characterized this

epithelium (arrows).

(I) Treatment with DHEA + Premarin led to a mixed epithelium
composed of a three to seven cell layer-thick stratified squamou.s
epithelium (s) overlaid by 3-5 layers of mucous cells (m) in 3 animals.
In 2 animals, areas of stratified squamous epithelium wefe

predominant (insert). Bar in insert, 30um.

() When DHEA, Premarin and Acolbifene _were combined, the
epithelium was similar to that of the DHEA + Acolbifene group.

[0030] Figure 3 shows the vaginal mucosa of OVX animals

showing, in (A), severe inflammatory changes characterized by focal



controls. [0036] Figure 9 shows the

| mmunohi st ochem cal |ocalization of AR, ERa and PR in

the (E) epithelium (L) lamna pro pria and (M

muscul aris at the level of the fifth vagi nal segnent

~of the different groups. The bars indicate the
separati on between the thrﬁe vagi nal conpart nents.
[0037] Figures 10 and 11 show the conpari son between

di fferent SERMs: vagi nal epithelial norphology, in

rats. LEOSS] Figure 12 shows the picture of a

m cri§g ps@ iofiltihgion ovxt}dmpé}awenmmnmgde@wm)gmqf 4 he 8

vagi ow and the section
at t e ot ght : onwhEg ?rﬁ‘étFr)‘zeg %FP ‘HI Brithelid thickpgser i ne
segn@mt sleératiore Ienisuabbed bk i IcCBEpRL Kls@dﬁe§a§£gcﬁetg£ s of

t he o uterlne horns - 2 sections per horn) in a

sequéﬁce égrrespondlng to their original anatonica
position. Segnent 8 includes the lateral vagina
f ol ds nei ghbouring the beginning of the uterine

cerv 2] | 239] Figure 13 shows the effect |nta6t :
r at ﬂ/gg% Lstr u%o &tt  cof UiysTafe, they exiopati-likeppffastiof um i s

12 -A®lbigperont HeClagimal pRGIRM 1hirdNoboldnl {%Xﬁ{aﬂ hi ck
[ 6. AL netestrus (right col'um), vagi na

in se nen

epi t Lf@?gﬁW?9%wé fﬂmfﬁggﬁﬁPFaPaVEkslmn“@$gnent 4,

and & etst(ﬁus? (d)ay@rns PrdnsRGrRRd I\%JCH ﬁplmfépqgfg 14 shows
ED

.the ﬁ; ﬁg Rl ECTOM ZED U n segnent
%lyge [ g kespiizsg. &n O¥geontals (Bt ﬂatepftheédl

thekh fed@cddord rsl
eplt RkhésiiOfedcddOr 64§¢A>Je é}}’aefss%eﬁ.t{&}ﬁ HOD R MR agred. |

conpl et ophy is observe
| ayefe€. t?‘Sd‘hi?“FeaP%smf’%Efaéﬂlo%lnﬁlwhlbyh|Acdtb1feﬂd trEAEDUS

cel | sisgy B tHS868sst; he Le va |na
[0041] Fi Eﬂre 15 sﬁsémg{e?tﬁgﬁgg%ectayeﬁ "Bfdgeere

suppository. In
[0032] Figure 5 shows the thickness (um) of the three different
vaginal cbmpartrm_ents at the level of the fifth segment of the rat
vagina: a) epithelium, b) lamina propria, ¢) muscularis and d) total
thickness, after 36 weeks treatment of OVX animals with DHEA, -
Premarin and Acolbifene, alone or in combination. Intact animals at
estrus and proestrus are added as reference controls. Groups sharing

the same letter are not statistically different at p <0.05.

[0033] Figure 6 shows the compactness of collagen fibers of

the lamina propria is illustrated in segment 5 as low (A) moderate (B) :
or high, (C).

[0034)] Figure 7 shows microphotographs of the three vagmal
compartments: (E) ep1the11um (L) lamina propria and (M) muscularis,

N
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conpari son with the OVX untouched group, the vagin
squanous stratified epitheliumof the placebo gro
was slightly thicker, with segnment 4 displaying 4
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hyper?rophled mucous cells, overlying one or nore

squanous stratified eplthellun1layers. Non- nmuci fi

epit
epi t

helial areas are also present. In segnent 6,
h&Bplal t'hFigkme‘SShdvs medumdloaﬁdachﬁﬁeaﬂil&taﬁzﬁona

squagp egﬁésgé%k @#hel n1of 2 to 4 cell p%e

sSur moun
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Muci frucckizis eashe level of the fifth vaginal segment of the different

groups. The bars indicate the separation between the three vaginal

compartments.

[0037] Figures 10 and 11 show the comparison between
different SERMs: vaginal epithelial morphology, in rats.

[0038] Figure 12 shows the picture of a microscope slide to
display the positioning of the 8 vaginal segments (the whole upper
row and the section at the right-down ‘corner), followed by the 4
uterine segments (1 segment of ﬁterine neck and 3 segments of the
two uterine horns - 2 sections per horn) in a sequence corresponding
to their original anatomical position. Segment 8 includes the lateral

vaginal folds neighbouring the beginning of the uterine cervix.

ed
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varied from20 to 80% of the vagi nal surface, in

al ternance with non- nucified areas. [0044] Figure 18
shows the effect of DHEA 1 ng / suppository. In
segnent 4, the stratified squanous epithelium

di splays 3 to 9 cell |ayers. Hypertrophi ed nucous
cells overlying 3 to 4 squanous cell |ayers cover 50
to 70% of the vaginal surface, while well-aligned
mucous cells Iine 5 to 30% of the vagi nal surface.

Non- ﬂﬁgg |ed areag are interspersed between nucified
cells- Tnisegnent r@gureisheys theeffecaintadiragkness is al so

r educ adesand (lefh sl v is
Hyper t r ophi ed nucgﬁi ﬂgée %éﬁaq)v%r gurﬁ‘g ifl}igﬁageéﬁl%ﬁ

cel I *9 8?%”@0\?&01M1C®05tm&@6% of the vagi nal
surface while well- aligned nmucous cells cover 0 to
70% Few interspersed non-nmucified areas are al so
obser Oéﬂ‘emffl{)‘m@phﬁ@wm ﬂl&\ragmal gridphufaid g s 6fh ggt on

body waiigfats ment with DH
(supp05|lt o% yd);n‘sagrjgmintg I Nt erif‘é’ﬁlisﬁ%fng‘eFﬁ&ZS OVX rats.

Conpared with placebo group, the body weight of the
groups given DHEA at doses of 0.33 ng and 0.66 ny

sl i ghpobgo) decrgased t crease was nore
pronounced in Sﬁé 14W§H tﬂe ']gfjf t46? RUEGEOMIZED;

gr aphUdff© Pﬁ%ﬂ@erﬁﬁm cdncetgtrreat |4onh@fvagQE|EzQ~ £l QW A9

ntr s i Of 008 e
(o AR AR SISl £ Pty Vo ven

_ hour scompisitd @wmwg lDbEéntedeattnﬁBm wear@naaE‘yAergl gl 50

7 ng.ihdingk gﬁl when DHEA was gi ven at
t he dosfes of 6’%5 icar m“ o5ld e spgn thisy gt ithee | y .

DETAIWIED: YES8EGRI PTI (]\I OF THE I NVENTI ON [0047] After
cessation of estrogen secretion by the ovaries at

[0041] Figure 15 shows the effect of Placebo / suppository. In

comparison with the OVX untouched group, the vaginal squamous
stratified epithelium of the placebo group was slightly thicker, with
segment 4 displaying 4 to 8 cell lay'ers.' In segment 6, the same
morphology as that of OVX untouched group was observed, with 2-3
epithelial cell layers. Foci of small cylindrical mucous cells could be

found throughout the vagina, slightly more when compared with the
OVX untouched animals. |

[0042] Figure 16 shows the effect of DHEA 033 mg /
suppository. _ In segment 4, the vaginal epithelium is stratified
squamous with 3 to 7 cell layers. About 20 to 60% of the vaginal
lining consists of well-aligned mucous cells in alternance with 15 to
50% of hypertrophied mucous cells, overlying one or more
Squamous stratified epithelium layers, and with non-mucified areas.

In segment 6, the epithelial thickness is reduced to almost the



menopause, practically all androgens and estrogens are
synthesi zed in peripheral target tissues by
intracrine nechani sms from dehydroepi androsterone
(DHEA) of adrenal origin. In fact, in the absence of
ovari an estrogens, the gradual decrease in serum DHEA
is likely to play an inpord,ant role in the vagi nal
dryness, inflammation, dyspareunia . and sexual
dysfunction frequently associated with nenopause. In
or der assess, the specific estrogeni c and/or

andr oté&ec%%ss 2‘?‘1%1950\% ugtoyeheshanimalsndd ebll hoerRRerlaid
repl agedgintiriéd anaBys cdiaty GoUl Jar AIRNY L0t her
beneficial effects, allevi i vaé’éa?fr%’gé‘i’%/?ﬁfégg?mewé
havehriﬂ%?ﬂ}s REE W Hebaresh mee@%e\ll%covdimgrfain Sﬁgimof?}]g ht
MoNt hgindf dudfacO Yidhites: i ). and treatnment o
animals with DHEA c%lg%léétné’a TUUHEGEFE (Prenari n)
and the selective estrogen receptor nodul ator

Acol bpdsene, agm ni stered al.one _or in_conbination. In
i nt a(t:{t aEi mal g@;?é ths7t 0%kl Fifecowk PHES t Péatreg At h

Pr eneiuPprsitotye In sepphemiak, thi@gidided 8§ dRRE R attern is a
ker atg &hzlg‘);jelr_%ﬁjrlgt i‘L\%iC)etd_ S l%gnousq’%pi‘t heF%%ﬁ"b@%Pq ed
to a genera afr'op y”a%%oo % 06 $hanraginad dining nbhasmet ory
changedl-alight® Aoaldi tare il edueced L hg;d, n{4 atrém%g/ on _

i nci %@Pgrgoaﬂigdi ncreased the nunber and size 0 *nficous
cel I s’fn the - vAYFHEl “%i PHetNingn onat ot meore osmsmused,

Pr enstratificcospithelighylaydr & Wl S B G nduced
epitheligl atr ogrp\y, Whi | e DHEEA ’ggreﬁ%‘ﬂaga’ef’%ef@r%d t he
at r ophyo™ n P £E8TERthe {he (fpatielia pitidiedss UM fud@¥Xand

ani mabssistd beatsalabdNstAdEA h rplastic wth
3-5 Ia‘1yers of gol urmar rruc%ggtﬁg[ﬁl éggltgt‘l gd) Jagers,
typi CRIMGteSPY iy &l nfed-atighet tnucdiseeld diihdiQdd a0

Pr e mamiidat freom DRAS) %2 6k e 8RitAel i um thi cker than in
i nt act ._agi mal s. Mor eovg?g,qncglﬁgg%t lr{‘eag%nﬁflcet‘ﬁléh Eetl agen
fi bef¥ii5d@Has anina pro pria was increased by DHEA.
On ‘the other hand, treatnment with Acol bifene al one

sho tendency for an increase in the |l am na
V\ﬁgoﬁ]: Figure 18 shows the effect of DHEA 1 ‘mg /

suppository._In segment 4, the stratified squamous epithelium
displays 3 to 9 cell layers. Hypertrophied mucous cells overlyiﬁg 3to

4 squamous cell layers cover 50 to 70% of the vaginal surface, while

well-aligned mucous cells fine 5 to 30% of the vaginal surface. Non-

mucified areas are interspersed between mucified cells. In segment

6, the epithelial thickness is also reduced and consists of 2 to 4 cell

layers. Hypertrophied mucous cells overlying 1 to 3 squamous cell

layers cover about 30 to 100% of the vaginal surface while well-

-aligned mucous cells cover 0 to 70%. Few interspersed non-mucified

areas are also observed,

[0045] Figure 19 is a graph of the effect on body weight of 14-

day treatment with DHEA (suppository) applied intravaginally in



pro pria thickness, which reached intact val ues when
conbined wwth DHEA [0048] After OVX, the vagi nal
nmuscul ar | ayer was decreased by 46% an effect which
was 41% and 100% reversed by DHEA and Prenarin,
respectively. On the other hand, the 50% decrease in
total vaginal wall thicknegs follow ng OVX was 42%
and 93% reversed by DHEA and Premarin, respectively,
whil e the conbi nati on of DHEA and Acol bi fene reversed
t ot al .nal ~wal |l thickness to a val ue not

si gni 3 r)z(g}r‘?t 'y??ﬂ‘f’?réﬁs é‘ﬂg1 I?lf’?ﬁﬁoi $TOHR1 the dndy BleighnibfTees.
[ 0049 roupsngihi BHEAN@MASEE Yof 8\ t androgen
recep Ocﬁeas%@%d abeling in all %ﬁln fjatn?eéigg]eg“ggf .
the of her ndhle Beidegigass wae apre pradquhed( ERAY 100
progegioapone receptor (PR) |abeling were not detected
in any of the Acol bifene-treated groups. [0050] In
conclusion, treatnment with DHEA or the conbinati on of
DHEA mogh Acol by partiall r. conpl etely prevents

t he d[\@/X ]i ndu(t:P_é%I\ﬁ-gtellroo{r%hE|I g?aﬁ%r?gé%e ST LBy (RRWentRtigmIdf ous

| ayer $H5A toHawipggnmaaginabhp phidakiongh 033 mgﬁdsamncggp; ]
andro,glgrgj,@@ffraqgt, S aled by 25 epitheli

muci fi ¢ation and AR up- reég‘?ﬁ SEVB A UFh salpesesseent holat a

al so fogh‘ewgﬁéfﬂEA@lﬂhiafehywbﬁt:ﬂ_ri€§hg,ﬂgm§f56 g6t hggleH on
t he tﬁrle+e24_ng/rs o%f g)ﬁ_% vagi nal "wal |, nangl'y a A ghly
nuci fied epl¢ et ohen e i‘h¥Yas Rvan atdbnperes n£6.93 afg, t he
~col | ayEm§ bbefg, fefpechiesiy anina pro pria as well as an

i ncrease of the nuscularis thickness. DHEA thus exerts
bot h androgeni c and estrogenic effects on the vagi nal

mucosa, thmmmnminﬁsmuﬁri@ﬁ%ﬁ%ﬁ%in?kgﬁg@% ned

r epl nt therapy. While each o
con”pﬁg(%gp\%t%rs BN i°4] esHeaed | wrrtionfiyects wariaagi nal

f unctmeapaiidFpraati@NE aP bndidd & ion could well
opti mal | % relieve vaginal odr yng;%Hg%eé‘sraéesstyBF‘éS‘@?dobal

vagi A4 P ﬂ%r;ﬂ| 6ﬁ'§etaﬁ§swé| by intracrine mechanisms - from
dehydroepiandrosterone (DHEA) of adrenal origin. In fact, in the

On

~ absence of ovarian estrogens, the_gradual decrease in serum DHEA is
. likely to play an important role in the vaginal dryﬁess, inflammation,
dyspareunia and sexual dysfunction frequént]y associated with
menopause. In order to assess the specific estrogenic and/or
androgenic effects of a potential novel hormone replacement therapy
thaf could, among other beneficial effects, alleviate vaginal dryness,
we have examined the morphology of the rat vagina eight months
after ovariectomy (OVX) and treatment of OVX animals with DHEA,
conjugated estrogens (Premarin) and the selective estrogen receptor
modulator Acolbifene, administered alone or in combination. In
intact animals at estrus and in OVX rats treated with Premarin, the
typical vaginal estrogenic pattern is a keratinized stratified

Squamous epithelium. OVX led to a general atrophy associated with



correcting sexual dysfunction . associated wth
menopause. DHEA and ot her conponents could be
admi ni stered locally or systenmically. [0051] A _
sei ective estrogen receptor nodulator of the |nvent|9n
has a nolecular fornula with the follow ng features:
a) two aromatic rings spamed by 1 to 2 intervening
carbon atons, both aromatic rings being either
unsubstituted or substituted by a hvdroxyl group or a
group g converted in vivo to hydroxyl; and b) a side
“chain Sg'é,‘é%‘%icﬁ@"?éﬁ whileofgalbifeng jredyicas dhen irtflafrinhaioy

. . g
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[ 0053] Anot her preferr d 9 0 [ ;
acol BiVPésrbthe BVPPING 38 facaltisovagiial esltheihiB 22 VX énufh%p or It 2
in L@ea@eggvﬁrmdﬁyecgﬂ hHOerO It(P ar '/\l/ H+@f O

the hydrochi oride Sart "PerpiREigEith v Ao dsehiogran

EM 682¢cous@osrgalrietdteliry fvhi@0 8n afdfodndBetiest. ans ah&:86n

= rhet g E3EL S Lo St heelie T e

to raguhl. Morebhe, sanfacaels fehe ecfy%gée&nf(j%sg 31% %%%%1;9054]

'(A‘E]? E;E:}?éri_'apv[fziesthgreea%e? EsB MI‘-&ESA. LCa)i%)fel other hand, treatm,ent wi,th
Acolbifene alone showed a tendency for an increase in the laming

propria thickness, which reached intact values when combined with
DHEA.

[0048] After OVX, the vaginal muscular layer was decreased by 46%,
an effect which was 41% and 100% reversed by DHEA and Premarin,
respectively. On the other hand, the 50% decrease in total vaginal
wall thickness following OVX was 42% and 93% reversed by DHEA
and Premarin, respectively, while the combination of DHEA and
Acolbifene reversed total vaginal wall thickness to a value not

significantly different from intact control animals,

[0049] Immunohistochemistry revealed strong androgen receptor
(AR) labeling in all DHEA-treated groups. On the other hand,
estrogen receptor alpha (ERa) and progesterone receptor (PR)

labeling were not detected in any of the Acolbifene-treated groups.

[0050] In conclusion, treatment with DHEA or the combination of
DHEA and Acolbifene partially or completely prevents the OVX-
induced atrophic changes observed in various layers of the vaginal

wall through a predominant androgenic effect, as revealed by



(SR, 6S) - 6- phenyl -5-[4-(2-pyrrolidin-1-vle

t hoxy) phenyl]-S, 6, 7,8- tetrahydronaphthal en-2-ol,
D(-)-tartrate salt) (available fromPfizer Inc.,
USA). [0055] Other preferred SERMs of the invention

i nclude Tamoxifen ((Z}-2- [4-(1, 2-diphenyl-I-bu
tenyl) ]-1~", N-dinme thylegthanarnine) (available from
Zeneca, UK), Torem fene (available from Oion-Farnos
Phar maceutica, Finland, or Schering-Pl ough),

Dr ol oxi fene; and Ral oxifene (Eli Lilly and Co., USA),

Ar z@mtlﬁeélnlexnem{car@aaﬁaamz adedu¥atBR3384 pfdsbiit dakd J% and

- mfene(FC avallablefrom
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( Smtmmgmemmm a Ly rrkeviog ﬂpﬂu%hhﬁﬁﬁn(& afedt T aNS-

2d|me E 4(2(2(pyrroI|d|n‘1
-yI) y‘%‘p 'i*?ylc? aﬁ“n ﬁ%%fhb&%m@ﬁﬁmopr(tq\m@emm sk
Al Smd}&@ﬂaﬁk)na\l\hm@&ldrﬁ &b OSBRI ghal, % %
97/ 25034, WD 97/ 25035, WO 97/25037, WO 97 Bo38" Jand
Kor 9% ﬁﬂuetan8| eStipPPIy /SEBOSEN H@WaBBES nfudesc thibed by
Wl | a dhore phPsldiogEN] 8(,9 901 27
3911p$ M 3338 1n devel %g%%%kbmje?)venmﬁ(eﬁ%ﬁc e)
and ﬂ%F‘éf‘edcfé’MRPaﬂﬂfvb@ Hothirsel bmebciblyeffdtsloarvaghaal . EP
08021834l )prangd RA- vel o ed by Weth
Ayers (USA) an(ajfgglg(s)c%ose thgnﬁ%%%@@g fan
hon¥agngddreness cmfba)frsmre cg@baawdgmmlnphﬁ@bcgahnd @glr ogen
deri e $C{.J in WO 97/ 32837 [O 56] Any SERM
useocl&géén}r{%aéﬁg%ed{ } orn “té PERTYed it} mshRsiEcliBY  t he
manahaethar @mpopants beuld be danlﬁm&@cﬂ) [dcaltyeordosagRslar e
known in the art. Any other non steroidal
anti estrogen connerC|aIIy avai | abl e can be used
acc ot NG sdiQul Dt IS o ound havi ng
act I(P(\B/I ty si i arSt{(% kfggf e?%ér{rlf) rf—‘?&iIub"f?i“'F“é“h}éaséan be
us ed)Cle:BoETNuBERNS ﬂwdfnixwmgeeraemdes; ra) BECABAAACANM t h

the sb&\é@ B$ h e ﬁ'[tgrvenmcr carbon atoms, both aromatic

either unsubstituited or substituted i by a hvdroxyl group or a group

rings being

converted in vivo to hydroxyl; and b) a side chain possessing an

aromatic ring and a tertiary amine function or salt thereo?,

[0052) One preferred SERM of the invention is EM-800 re.ported in
PCT/CA96/00097 (WO 96/26201) The molecular structure of
EM-800 is:

OCOC(CHg),

(H3C)3ccoo - "'I/QE _ (\
C:\O/\/N\)




preferably adm ni stered in a dosage range between 0.01
to 10 ng/ kg of body weight per day (preferably 0.05
to 1.0 nmg/ kg), with 10 ng per day, especially 20 ny
per day, in two equally divided doses being preferred
for a person of average body weight when orally

adm ni stered, or in a dosagg range between 0.003 to
3.0 ng/ kg of body weight per day (preferably 0.015 to
0.3 mg/m), with 1.5 ng per day, especially 3.0 ny
per LN two equal ly divided doses being preferred
for 38%3} éB?]‘S‘E}f Prg{eated FERMb A theeingtritionhie BcqisirRB Bl ¥
adm nissg, e1s6 dalfel - FR4¢4 cul,ar neous or

per cut aneous Egéﬁ?g????@?#bﬁ%@”ﬁ?é?éﬁ%@% It he SERMs
are admni stered together ~#kth°ad pharmaceutically

as descri bed bel ow
osphodi est er ase

mar ket.ed under the Tradenane

"Viagra" by PfdZze 7 afil ma ed under the
Tradenane "Cialis" by Eli y USA#N+vardenafiI
mar ket ed under the Tradena "Tevitva™by Bayer

(Germany). It is also preferred type 9
cGVPPh oéﬁ hBwireshlerides salz8of ithvhi daitérdr anMabiedpeal BM.e5o.

pr es el rddto GFRY.8HP RIEN ., : DA- 8159 by Dong- A Pharm
Tech (s&ﬁf h Kor egﬂfwﬁﬁ?&f‘ 52%6%%6;?%]% eng exsierssloh, TA
1790 Sythepinta breadeinsking (¢]tapeBN-808GHEM 463532 i.lioved
S b L0
ai prostadil marketed under the Tradenanme "Al prox-TD
by SA) . [ 006 fth respect to all of the
dosa eg%?pélgog{]n%rre%rﬁ e&’e%glﬁgﬁ 1s Lawxifene EAIBIGESEI (-ntisi an
shoulaR efdhiphenylisHdi(vpaualdipatyi&RixF 8SRONS g -and  adj ust
dosags Aesal ALY » EAVELE O EREICRY P e
Inc., USA).

(available from. Pfizer

[0055] Other preferred SERMs of the inventich include Tamoxifen
((Z)—2-[4-(1,2-diphenyl—l-butenyl)]—N,N—dimethylethanamjne)
(available from Zeneca, UK), Toremifene (available from
Orion-Farmos Pharmaceutica, Finland, or Scheri.ng—Plough),
Droloxifene, and Raloxifene (Eli LiHy and Co,, USA), Arzoxifene (LY
335563) and LY 353381 (Eli Lilly and Co., USA), Ospemifene (FC
1271) (available from Orion-Farmos Pharmacéuﬁca,, Finland),
lodoxifene (SmithKline Beecham, USA), Levormeloxifene (3,4-trans-
2,2-djmethyl-3-pheny1—4-[4—(2-(2—(pyrrolidin-1-yl)ethoxy)phenyl]-”-
, metho.xychroman). (Novo Nordisk, A/S, Denmark) which. xs
disclosed in Shalmi et al. WO 97/25034, WO 97/25035, WO
97/25037, WO 97/25038 ; and Korsgaard et al. WO 97/ 25036), GW-

5638 (described by Willson et al, 1997, Endocrinol, 138(9): 3901-



Exanpl e 1 MATERI ALS AND METHODS Ani nmal s and
treatnents [0061] Ten to twelve week-old femal e
Sprague-Dawl ey rats (Crl:CD(r)(SD) Br VAF/ Pl usTM
(Charles River Laboratory, St- Constant, Canada)

wei ghi ng approxi mately 220-270g at start of the
experinment were used. Thej,animals were acclimtized to
the environnmental conditions (tenperature: 22 i 3C
hum dity: 50 20% 12-h light-12-h dark cycles,
lights on at 07:15h) for at |east one week before

st artihg SERY B3 ér denstapmeTihebyanbentlss(Fats Hausesle

i ndi yd Y reallo cess to water and
r oden%r%g‘(’)% (dfgﬂgﬁﬁ%ye]%ﬁ%fﬁgﬁaqﬂgﬁg @?Q)zﬁg i2fd, TS5t424 oui s,
MO) . antfhBR &:03® dviayied vigys W yettn my@fsews%@ac&m@s@&% W th
thenﬁﬁ&%ﬁ.}igg for Care a(Fd Use of peri nment al :
Ani mal's T AN SHERECTERIPT R § CHBBrEo BRIy onblerokBal ¢ i
CanagiragerCitinstives asscAbEdTR W Garye3SLAC) and t he

Associ ation for Assessnment and Accreditation of
Laboratory Animal Care (AAALAC). [0062] A total of

126 [hesshlaay ISERM 4ol &s Fandadliy: dhsSky i A9
groups of }1,4 ani mal ss eegch as fol?‘%gg(ﬁa?lﬂég%flg%‘% gy
cont ' Rangsactugss aeanchet usad 2 S reepriate Hoga@hddre kBIwOMX +

Acol dik bRNAN( Stire: AGH &ekbid f13n~QM?§§+ renarin (0,
g/ kg) ; 95) ¥ Premarin + ACOPH FoRETC Yfg" l& DHEA

(80 7/ Kg¥sed7yccabing+ teDHEAINVeAGDl. bhfie nemp 8)ndWXiry  DHEA
e Tt o LR STt R E RN Segt “arl | g7 oups
(except group one) were bilaterally ovariecton zed
O oL | et SO et e

preferably administered in a dosage range between 0.01 to 10 mg/kg

of body weight per day (preferably 0.05 to 1.0 mg/kg), with 10 mg

per day, especially 20 mg per day, in two equally divided doses

being preferred for a person of average body weight when orally

administered, or in a dosage range between 0.003 to 3.0 mg/kg c;f

body weight per day (preferably 0.015 to 0.3 mg/ml), with 1.5 mg

per day, especially 3.0 mg per day, in two equally divided doses

bein.g preferred for a person of average body weight when parentally -

administered (i.e.. intramuscﬁlar, subcutaneous or percutaneou-s

administration). - Preferably the SERMs are administered together

with a pharmaceutically acceptable diluent or carrier as described

below.

[0058] Preferred type 5 cGMPphosphodiestérase inhibitor are
Sildenafil marketed under the Tradename “Viagra” by Pfizer USA,
Tadalafil marketed under the Tradename “Cialis” by Eli Lilly USA,
vardenafil marketed under the Tradename “Levitra”by Bayer

(Germany). It is also preferred type 5 cGMPphosphodiesterase



gavage (0.5 nl/rat) as suspensions in 0.4%

rnet hyl cel | ul ose while DHEA i n 50% et hanol - 50%
propyl ene glycol (0.5 m/rat), was topically applied
on a shaved area of 2 x 2 cmof the dorsal skin.

Dosage sel ection for Premarin corresponds to the

m ni mal dose sufficient tegreverse OVX-induced
uterine atrophy, while Acol bifene was adm nistered at
a dose sufficient to cause uterine atrophy simlar to
OvX aft rltsadmnlﬁrannto Premarin-treated OvVX
ani msﬂ‘}é1 torplichy g presenibHmayslenmgaly D HBE il Dosk-hevel s

at7@ﬁ%hmmgg t t tiated o day 2
of the st ugj@ngﬁdm KJE%gn%igg %zwvéwéﬂ% be?ﬁ‘ag’tyén% once

dai | Y¥bPy Jenaecheiyakpniapan)s SCHomM613eby Stincin HOVX
ContngﬁgfQH@§W5£@§¥¥EQ%%€3U¥3E cl e al one.. FOO6

Twenty-four hours a [as dosi ng, overni ght’
fasted aninmals were sacrificed under . isoflurane

6 AR G et BRI B Riorta ek ubon
wi t h Tr@¥nmmet AlpkoxBTh be NegMbo(weH)i n (5 animals per

group). Vagi nae from non- perfused ani mal s were
coll ected and 30 weighed, while the vagi nae

col | GdNIth amppertd unesl @GRS WBGEme B ATl bl
black | QFBhe vensral side, and then tri

descFB&"h shoutdmegiterandividyeb patiens rE[sQ%é,]ana' he
ent i éjuvedisig aedor@agly. perf used ani mal was post-fixed
in 10%neutral buffered formalin. Each vagi na was
then divided into seven equal cross-segnents as-

i1lustrated.| ' 1. routinel rocessed and
enbedded al F%Mﬁg%ﬁﬂ‘% é)aFrFéH%iWEMrrpm ock.
Wthin the paraffin bl ogk seven vagi nal _
cylindrical segments mgre4%82|tioned in a sequence
corresponding to their origina

MATERIALS AND METHODS

" Animals and treatments

[0061] Ten to twelve week-old female Sprague-Dawley rats
(Crl:CD®(SD)Br  VAF/ Pius™) (Charles River Laboratory, St-
Constant, Canada) weighing approximately 220-270g at start of the
_experiment were used. The animals were acclimatized to the
environmental conditions (temperature; 22 + 3°C: humidity: 50 +
20%; 12-h light-12-h dark cycles, lights on at 07:15h) for at least one
week before starting the experiment. The animals were housed
individually and were allowed free access to water and rodent food
(Lab Diet 5002, Ralston Purina, St-Louis, MO). The experiment was
conducted in accordance with the CCAC Guide for Care and Use of

Experimental Animals in an animal facility approved by the



anatom cal position and oriented perpendicular to the
surface of the block, thus allowi ng the segnents to
be cut in cross-sections. For each animal, a 4
mthick paraffin section was cut and stained with
haemat oxyl i n-eosi n for norphol ogi cal exam nati on.
Hi st onor phonetry [0065] Mgasurenents of the different
vagi nal layers were perforned on the fifth segnment
(Fig.1l), which is approxi mately hal fway between the
m ddl e region and the portio vaginalis uteri (segnent
7). GapdiapGopncil erdmimal Gaas (Q%Kguhand)ﬂui A{pbaatioa for
" epr @sekall VCPLIEkEA, SUF T 268 A00, R SUff gl ent
t hi ckness of snooth nuscle. | nages re HulSE wi t h
a DGA3803-A80CD col or canera (Dage-Mrl, Mchigan GCity,
IN, USA) and quantified using Inmage-Pro Plus 3.0
software (Media Cybernetics, Silver Spring, MD, USA).
Thus[p0625 A ngtah ok S260fenedd tatewefeliah€emiyl Gik@SY&HEAR, 9
W1 I owdal e { t., %anada), 3 to 4 thickness
meastiP&itet st pdrimaly efachetse (e nbd tAgprontrol; 2)
r epre@seitiainisee caheaOvi); 3 DV xepthBliiddb 8% /kg); 4)
nusc#{qar*lg, and for the three vaginal layers
t oge? her". Premarip 40-3 ma/kgl saP Vet Sraneasin + thvelbifhies Kness
of thexemmbels dnidex & es - cul aris
were_t hus rreas(u(thgg(@ﬁg 31 {mrfiﬁéﬁne%gﬁ%ffe{‘{]ﬁéwgrﬁ na

pr opPHEA W eprinioh ey XoyPEENr Acclbifege t Reemdrhi. Okless of
' t hgsiegivt ' ri _ tal vagi nal
t hi cknesg.aﬁmﬁ'@f 6'1](-:!%’{65% zft;{u;gio[lg%g%p?%ﬁosnt%mg
was PBeef dlatsdiyusivaripcymiend SPVK) nedérSaoflufanaireiuseD,
CA) . raffig.sections re deparaffipzed i
t ol uaé‘r%ﬁ%%d Pr}g’%%'ﬁ &’ft9 gdAﬁ%ﬁ%\ﬁwgﬁe h%lcﬁo ?s{eé?fgg’é e?fBGs
per oséiveres@-> mbtrayiasysupeensiehs i Adtiechethiyldpldbsecuhint i on
Wi t i N o] r 30.mn. A njcrowave
r et ??gg%r%tog% n‘ftgﬁ@ §2f° n%m%?l t ?eatgg'CBEf(?'_:’errm/ 1at), was

topically applied on a shaved area of 2 x 2 cm of the dorsal skin.

Dosage selection for Premarin corresponds to the minimal dose
sufficient to reverse OVX-induced uterine atrophy, while AcoIEifene
was administered at a dose sufficient to cause uterine atrophy similar
to OVX after its administration to Premarin-treated OVX animals.
The dose of DHEA used gave DHEA blood levels at 70-100 nrhol /L.
Treatments were initiated on day 2 of the study and the compounds
were édmirﬁstered once daily for 36 weeks. Animals from the intact

and OVX control groups received the vehicle alone.

[0063] Twenty-four hours after the last dosing, overnight fasted
animals were sacrificed under. isoflurane anesthesia by
exsanguination at the abdominal aorta (9 animals per group) or by
intracardiac perfusion with 10% neutral buffered formalin (5 animals

per group). Vaginae from non-perfused animals were collected and



-«

(Tacha and Chen, 1994) was applied. After cooling the
slides, non- specific binding was bl ocked using 10%
goat serumfor 20 min. Sections were then incubated
for 1.3 h at roomtenperature with ERa (AB-1,

Cal bi ochem California), AR (N 20, Santa Cruz

Bi ot echnol ogy, Californig) or PR (Ab-4, NeolMarkers,
California) antibodies, at 1:200, 1:250 and-1:250
respectively. After washing in PBS buffer, sections
were incubated with biotinvlated anti-rabbit secondary

“ant iyrighedf ghile e maginzenchliedied émit @erfusiet! lanimals were

streptavi dif- penoxidase for  another %ﬁ%’ mn.
Di am nobenzi dﬁﬁ%k \’f\‘é(sonu?eedveélg 2% RS Mg eimmed as
vi suiebdribed bllew. bi ot i n/ strept avi di n- per oxi dase conpl ex,
under m croscope nonitoring. Counterstainng was

performed using #2 Gll's hematoxylin for 30 sec. For

contggol s .1 noahsorption with an excess. of the
peptilgé) d@éggg%oéed?uéle%e the anti body, or substitution

wi t H0064bTha entine@agiabbi ach gerfuseisapgll GanBekt-fixed in

Seniguantitati | uat Lon of the nunb d
"t A0y o b, RSB o B oden ey as

i ndiseadredqiah cFallseprRent32s iTadttatedl in rﬂiigsltr@hpgbm{eg

eval uation of th itheliuym [|amna propria an
musdUPEPE i Fﬁgecg%\?e?qtorg‘é o &%y thasawe greeatting blocky oup

VagiWBhiSegERar300 Btk SERR0SOINRN SEUARA SEHRR
Segnen i~ Iwalls t1 t2 t3 t4 t5t6 t7 KS -Lt-L 1-M

M- M KETR1 BASNAORENF KSME RIS TR IEQBREPONIIBAD it ofiginalM t - M
M- M alifla fdimi bl SBEMEMYERMYERMt e d- IrPerididutd 1 trieHdul¥hdd Mitd

block, thus allowing the segments to be cut in cross-sections. For
each animal, a 4 pm-thick paraffin section was cut and stained with

haematoxylin-eosin for morphological examination.

Histomorphometry

[0065] Measurements of the different vaginal layers were performed
on the fifth segment (Fig.1), which is approximately halfway between
the middle region and the portio vaginalis uteri (segment 7). This fifth
segment was found to display a representative epithelial surface and
a sufficient thickness of smooth muscle. Images were captured with
a DC-330 3CCD color camera (Dage-MTI, Michigan City, IN, USA)
and quantified using Image-Pro Plus 3.0 software (Media
Cybernetics, Silver Spring, MD, USA). Thus, using a x5 objective
(Leica Microsystems, Willowdale, Ont., Canada), 3 to 4 thickness
measurements per layer were obtained from representative areas of
the epithelium and muscularis, and for the three vaginal layers
together. The total vaginal thickness, the thickness of the epithelium

and the thickness of the muscularis were thus measured. The
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[0066] Immunostaining was performed using Zymed SP kits (San
Francisco, CA). Paraffin sections (4pm) were deparaffinized in
toluene and rehydrated through ethanol. Endogenous peroxidase:
activity was eliminated by preincubation with 3% Hz0: in methanol
for 30 min. A microwave retrieval technique using citrate buffer
(Tacha and Chen, 1994) was applied. After cooling the slides, non-
specific binding was blocked using 10% goat serum for 20 min,
Sections were then incubated for 1.5 k at room temperature with FRg
(AB-1, Calbiochem, California), AR (N-20, Santa Cruz Biotechnology,
California) or PR (Ab-4, NeoMarkers, California) antibodies, at 1:200,
1:250 and _1;250 respectively. After washing in PBS buffer, sections
were incubated with biotinylated anti-rabbit secondary antibody for
10 min and thereafter with streptavidin-peroxidase for another 10
min. Diaminobenzidine was used as the chromogen to visualize the
biotin/ streptavidin-peroxidase complex,  under microscope
monitoring, Counterstaining was performed using #2 Gill's
hematoxylin for 30 sec. For éontrols, immunoabsorption with an
excess of the peptide used fo raise the antibddy, or substitution with
non immune rabbit IgG, was performed. Semiquantitative
evaluation of the number and intensity of immunostained nuclei was

performed as indicated in Table 2.



DHEA+ E KS SCM SCM SCM SCM SCM Premari n LHW KS
(LHM LHM LHM LHM SCM L MM MH t-H MH I-H MH MM
Acolbifen e MS S S| MMM E = epithelium
nor phol ogy: KS (keralinizea Stratified squanous), LHM
(l'arge hypertrophied mucous cells), SCM (small e
al i gned columar or cupoidak nucous cells), MM (m xe
stratified squanous overlaid by mucous cells), A
(atrophy: small cuboidal cells). Two different
abrevi ations for a given segnment indicate two
di fferent patterns and that the first one is the
predom nant . = lam na propria th| ckness- T (thick),

X f
MI ( modes ati&tjo catngLaGoK) he epi e(« t’nhamm} ropri (a:nom scacrlts Il;]eeSsSv 0 ina _
col I(agen “Fi BZrls “H B‘ﬁ) cearbid PR AETF AFHF™S ™ e sprprepanal M =

nmuscu arl s thi ckness T (thick), Mr (rmder ately
t hl Ck y (‘t h| m)/agmas ng§eCsa£eg;r%) Seg§1 'h Selgggr)] émen Sﬁﬂnen Segmen
Semi annt i tat i yevasyaltuat i on of tat e :flu ol aCD LA
. ar a l"\
intensityJor | MOSar ekt~ et et or—R—ER kS
and PR in elstﬁse E’pl,;t |»911L’umt 4amtna PrMNErlnaMand M M-M e
'5T F N g fiif I.T1 gu_llcnl. o+—tAe T@l—%ﬂ&_b
g?éfg'dfr cont or AR ERa "5‘%1 nat™ ayes E% M'EYLI M
po s L M t M M
£ Group LTSt bud heference 2 9,1 1.8 24303 wof
| ow ERa +j ++++E+ |+ -and hi gh A++ HF+ F%F lh'lablA
Control L t-H t-M t-H t-H t-H M-M M-H
M S S .‘= t t t M
E KS SCM-A SCM-A SCM-A SCM-A SCM-A SCM - A
peolien MM M el gm t-H  t-H M-H
M! s s 3 S t t t
i ; KS - KS - KS - KS -
_! EL RS MsM o msM o mem mem kS KS
Premarin L M-L 1-M t-M M- M M- M M-H T-H
M s 5 t M T T T
Premarin E KS A-SCM SCM-A SCM-A SCM.A SCM-A SCM-A
+ L M- M teM t-H t-H M-M  M-M  M-M
Acolbifen
e M S s, { N t t M
KS - LHM - LHM-
(0194 DHEA E LHM LHM LHM LHM LHM SCM SCM
L M-H t-H t-H t-H t-H M-H M-H
M 5 5 S t M M M
KS- -
- SCM. SCM- SCM- SCM- SCM-  LHM.-
DHEA + £ LHM-
Acolbiian SCM LHM LHM LHM LHM LHM SCM
e L M-M =M t-H t-H M-H M-H M-H.
M [ S - s t t M M
MSM-  MSM- MSM-  MSM-
DHEA + E Ks Ks KS KS KS Ks KS
Premarin L M-M t-L t-M t-M M-H M-M . M-H
M s [ t M T T T
DHEA + £ KS SCM-  SCM-  SCM- SCM- SCM.  Lhm.
| Premarin LHM-KS  LHM LHM LHM LHM SCM
+ L M-M M-H t-H M-H t-H M-H M-M
Acolbifen
6 . M s s s | G M M M
E = epithelium morpho loay: KS (keratinized stratified squamous), LHM (large hypenrophied mucous
cells),

SCM (small aligned columnar or cuboldal mucous cells), MSM (mixed stralified squamous overtaid by
mucous cells),

A (atrophy: small cuboidal celis).

Two different abreviations for a given segment indicate two different patterns and that the first one is the
predom:nan’

= laminga propria thickness: T (thick), MT (moderately thick), t (thin); *compactness of coliagen
fibers: H (high).

M (moderate), L (low);
M = muscularis thickness: T (thick), MT (moderately thick), t {thin), s (scarce).




Diestrus Reference-3 3 33 1 1 of high O 2 2 +++ +++
+++ +++ ++ + ++ ++ ERa and low PR control 1 112 11
000 ++ ++t +++ ++ +++ +++ Acolbifene 2 11 00 000
O ++ +++ +++ Premarin 2 2 1 2 .3 3 2 2 3 ++ +++ + ++
++ ++ ++ +++ +++ Premarin + 2 1 1 000 00O
Acol bi fene ++ + + oVX DHE@ 33322 31 ++t +++ +++
+t +++ ++t Oi ++ 1 DHEA+ 3 3 31 000 OO0O0
Acol bi fene +++ +++ +++ DHEA + 2 3 3 2 2 3 2 2 3

Pr en‘ari n ++t +++ +++ + +++ +4++ ++ +++ +++ DHEA + 3 3
3 Premarin + 0 0 0O 0O 0 0 Acol bifene +++ +++ +++

- Androgen receptor (AR), estrogen receptor alpha
(ERa)Taglj?; r% iqypeiiatiyeevaiuation ot teprnumpePR)d intesity toh @ ind saifel) |

. ‘ER alphayand PR i p# li < (na propria and muscularis in
| am ﬁ] er.L)tHeﬁ §a§n§leﬁ1 chhg‘:a vagina.
Sex steroid receptor AR ERa PR’
Va@z;uzge"* El LM |lE|LIM]|E|L|M
Estrus
Reference
2 2 1 1 1 3 2 3 3
g;?mgﬁfa .o+ +++ + + + + +++ | 4+ |
PR
Intact Diestrus )
ERagand +++ |+t | A |+t ++ + ++ ++
low PR
1 1 1 2 1 1
control R ++ e+t | et ++ +++ | +++ 0 0 0
. ' 2 1 1
Acolbifene R B R 0 0 0 | O .0 0
. 2 2 1 2 3 3 2 2 3
Premarin ++ +4++ + ++ ++ ++ ++ +++ | 4+
Premarin + 2 1 1
. Acolbifene | ++ + + 0 o o 0 0 0
OovX -
3 3 3 2 2 3 1
DHEA F++ | 4+ | 44 ++ bt |+ 0 0 o+
DHEA + 31 3| 3 :
Acolbifene R B 0 0 0.1 0 0 0
DHEA + 2 3 3 2 2 3 2 2 3
Premarin ] o | + L L S e +4 +++ | e+
DHEA + 3 '3 3
Premarin + N I I 0 0 0 0 0 0
Acolbifene

—-Androgen receptor (AR), estrogen receptor alpha (ERa), progesterone receptor
{PR), epithelium (E), lamina propria (L), muscularis (M).

—Numbers represent the semi-quantitative evaluation of labeled nuclei: 0= none,
1= low, 2= moderate, 3=high

~Labeling intensity is indicated as low: +, moderate: ++ and high: +++

Statistical analysis
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-Nunbers represent the sem -quantitative eval uati on of
| abel ed nuclei: 0= none, 1= low, 2= noderate, 3=high
-Labeling intensity is indicated as | ow. +, noderate:
++ and high: +++ Statistical analysis 34 i [0067]
Data are presented as neans SEM of 8-9 ani mals per
group for vaginal weight oss 5 aninmals per group for -
vagi nal | ayer thickness deternminations. Statistical
significance was determ ned according to the '

e test of Duncan-Kraner (Kramer, 1956,

[ti >
rBr}J 0 rrlefH P ?73 ;U%Qagirﬁ Prefrted oo meani=SBENIDS Sidanpinalk gy givag

t hi ckfresagiodl wdight@r b LS pérgfglfrﬁfoptra%xg%l éﬁ\g’?lg{h?fgnf%ﬁ ree

[0068], To exam ne with preci and
| ayer STGTIHETEabtatistisgl griificgard wandeveminddcording to

epi t heleiniMiplk 3410 |8 ¢ nuscul arj .seven
segnment s_obt ai ﬁ%q%#gﬁgaéﬁgq{}grﬁlﬁﬁ %a ?fa*g%éoﬁlgmftpif@. 1)
were 1% P0%310bxani ned. Wiile inportant morphol ogi cal
differences were observed between the groups; in
general, the differences were uniformin all aninmals

of th group and segnents 2, 3, 4, 5, 6 and 7
BRehTs:

have S simlar epithelial norphology. The few
excep 'Oorh%kpb'servgd W |l be nentioned |ater. Segnent 5
was t hu olREE A dhickness pf the dlifferentdayecof rof vagive vari ous

treatments on the vaginal epithelium [0069] In the

OVX gl[oﬁ?éé otehe 'absetgce of ovarian stinmulation led to
FRRY “BFERE0 AT S8t e of th rat
char acigerl pall, fdrhelf @@ &R liuk,| Bk phol dnb' /9,25 M th
the presence. of some small nucous ‘cel areas “Most
i mpor Yant FFmeRboiiane plgng dhetoagitndinamxat (Fign 1yiweke .
rarraggsﬁrgt?éxa&fjnéd]t VARRI iR iafl n{orgf)f?orlggqctz)a?%s etences. r\Laelre!
observed between the groups, in general, the differences were
uniform in all animals of the same group and segments 2, 3, 4, 5, 6
and 7 have shown a similar epithelial morphology. The few
exceptions observed will be mentioned later. "Segment 5 was thus
used to illustrate the effect of the various treatments on the vaginal

epithelium;

[0069] In the OVX group, the absence of ovarian stimulation led to an
atrophy of the vaginal epithelium which characterized all ség‘ments
(Table 1 and Fig 2C) with the presence.of some small mucous cell
areas. Most importantly, moderate to severe inflammation with
many foci of intraepithelial microabcesses (small areas of
agglomerated leucocytes within the epithelium) were a frequent
finding. These - changes were frequently accompanied by focal
erosion (zones where the epithelial layer partially disappears) and

ulceration (complete disappearance of the epithelial layer) (Fig 3).
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- stratiphd eét SHHARRUSInASRRLBS | Wiy of o%{g%tgeht toéi ﬁ%not

'shown).. [0072] The seven segnents O

aggl onerated | eucocytes within the epithelium were a
frequent finding. These changes were frequently
acconpani ed by focal erosion (zones where the
epithelial layer partially disappears) and ulceration
(compl et e di sappearance of the epithelial layer) (Fig
3). 35 [0070] In OVX aningy s treated with Acol bi fene,
segnent 1 showed a keratinized stratified squanous
epitheliumsimlar to that of the intact group

except that it included 9-11 cell |ayers conpared to

. the 10-15. layers found in aninmals at estrus or when

OvX @&@HI s . received Premarin (Fig 4). The epitheli al
t hi c S0 HVXnerimgisitesated witte Atelbifemei seginend Nstapgaant . 1

compr | sad onrs e cupfiot 3bubiind Sidier ke ok dgrent

- ( Tabl¥act gyoup; pesepitbat it iralpded WAs celblagée doypadd i@ugr of

| ow ¢@ us cells (Fig 2D), which were nore
devel g:é%gy}t% ﬁsaﬁ%{%n ot 1é\rhailsn'gf §t°’l%fsn° hen 9PN X+ animals
Acol bictizee Pyeroariny, (Biglay. Tier egtreusl Gfckhdsy Of MigiBeSe.
shomggmﬁéggﬂ§fgf m ni nmal ighl nati on mhile-nnéerate
to severe IRl ASRETSEY Y@ 80w rtharybakefPVX rateli ngs
i n awhicO\érpmiserabsly 4-4 & 7idferd. NIrddhk P YPSner t 1
sho dﬂ%1§° arable.strati%?ed squanoﬁgﬁg%ﬁfﬁgﬁgum
except T T Ne VR REIEVERd Phé lexex of ki prlwmeaemuedusophy
was eelisi(Eig ami, natdth whRAsk Aeiabbd thil § ¢ rgover, in
t he O\@Q{ g—IEA qiénd ovX + DHEA‘5 + A%)%b??éﬁg@réaﬁso\éﬁs,'
mucol$ [*s/rcofbitghe gTupy o dam awi o dive laeintdshoaed

e vagi Traf’e
epi t HEPMTRISY clomgenriresereralfiiditgs iedBOVEGnDEA wer e
conposed of large nmultilayered columar nucous cells
wi th di stended cytopl asmic 'vacuoles, a feature
typi @%1 f an _androgeni c effect (Table 1, Fig 20).
Seyetba _] (Ii)réragegr VRV a P gn%*‘oc‘:‘ﬁﬁr yceepribly stipgified
epi t fiplaimons editheliubHixfept i€ e BBMals &k the OVX group where
atrophy was a predominant characteristic (Fig 4). Mo_feover, in the
OVX + DHEA and OVX + DHEA + Acolbifene groups, mucous cells
frequently = accompanied the dominant stratified squamous

epithelium of segment 1 (not shown).

[0072] The seven segments of the vaginal epithelium of OVX animals
which received DHEA were composed of large multilayered
columnar mucous cells with distended cytoplasmic -vacuoles, a |
feature typical of an androgenic effect (T able 1, Fig 2G). Several large
invaginations characterized the epithelium after DHEA treatment. A
similar epithelial morphology was found in all segfnents of the OVX
+ DHEA + Acolbifene group,.exce;pt that the size of the mucous cells
and the number of their layers were decreased (Table 1, Fig 2H). In



simlar epithelial norphology was found in all
segnents of the OVX + DHEA + Acol bi fene group, except
that the size of the nucous cells and the nunber of
their layers were decreased (Table 1, Fig 2H). In 36
the DHEA + PREMARI N-treated animals, a thick
stratified epitheliumof ;3 "m xed" type conposed of
different ratios of squanobus epithelium covered by

| ayers of nucous cells (Table 1, Fig 21) was observed
fromthe second to the fifth segnent, thus revealing
combihse PTEEA r g EREM ARIN-terathdo gaimhals, efaf ehitls. sthaigbdi S

gr oupniblat.e€ ni.mal s, di spl ayed cification over the
abov -ltrlrltggélﬁo%fe segient ,eocﬂ%‘P?Ség}J?fj Tt ekos Wb
ani nejusmons epithatiiihiceckredjbialapers oL piutHig) cieumgmg 1, Fi
obseﬁz%gs(iﬂps q}ll sg&gtgents Ta Igiﬁé). When REMARIE'I’\I was
conbr ned: W-Eh CHR AEECRROIDIF EHB Segopnt.dhyg teedalingn was
si m ¢nbitedl esriogtniotind hadEEAC +AGO! i gD S0 e thus

i ndi catif;gl.éﬁap bl(gckad.e of "the estrogen-inducéd -
squatrBals displaypd BlucKisrtign Qs By ahevs-eftiomed s¢ghatntse 1
and whie Rthe othB0%3]ankhs, a4Hh i d;AkhO QfmBHEALLL  OVX
ani mgl s increased thickness of the vaginal eplthelium

‘to 3%Pseyed inypll| eegpgatsafiablei dh  WheAc BREMIARTS twas DHEA

di d abbisdaange pi-he ' Y ' ss whi ch.
remained at 37 5 mmﬁgﬁdsgén%%}%&gﬁwmwy
coaditrheishe PEFEA 6 Aoeikiferd grats thes indightinga blotiesis opf 84
t 6 ; d val ue,not ..si gni ficantly

i 11 o e op oz el e BB A e Sl liepe
receilo®d 1préfigrdn al one. Finally, the combination of
Premarin, DHEA and Acol bifene resulted in an
epitheliumof 32 3 mthick, a value simlar to that

Conty not o1 LeAel LT oo e Bao o BRI [BOPaf The
degr'diskodss ebsaesneswitbliunid 3yer 1, btk thoaddigorvagi na
WaS. of Acolbifeqe'to DHEA did not change the epithelial thickness which
remained at 37 + 5 um. When Premarin and DHEA were
coadministered to OVX animals, a high thickness of 84 + 6 um was
- observed, a value not significantly different from that of the group of
animals which received Premarin alone. 'Finally, the combination of
Premarin, DHEA and Acolbifene resulted in an epithelium of 32 + 3
nm-thick, a value similar to that of the groups which received DHEA
alone or DHEA combined with Acolbifene.

Lamina propria

[0074] The degree of'co'mpactness of collagen fibers in the vagina was
categorized as low, moderate and high (Fig. 6), as observed in the
area proximal to the epithelium. «Low» and «moderate

compactness» were associated with the presence of coarse collagen



categorized as | ow, noderate and high (Fig. 6), as
observed in the area proximal to the epithelium "Low
and "noderate conpactness” were associated with the
presence of coarse collagen 37 fibers |oosely or |ess
| oosel y aggregated together, respectively, while

"hi gh conpactness, > was thastermused to describe
tightly packed fine collagen fibers, displaying a
snoot h, textured appearance In all the aninmals,

t her g |atively few fibrocytes in proportion to
t he %bﬁsulﬁ e@f °rc‘8?1£%§%lﬁ ag g gated &3gethep eespertively, while

pr edoshigtaaithyactdeas twnege a8, oSO gbn%épnbe[ %ﬁg] - ref ul

exani nation of each ani mal (Tabl rev 8¢ in
gener 31 148" Ebrpedisniadng osmooth, tcxthtedg?pea‘rm@r&au in

segrrmaéaﬂm{ag (HIROGE t.lowin rats at estrus
and in Premarin- trelg:rgaé@y:)ﬁal ﬁbrﬂ%’lt‘? 1 BIOPRTLPR tp gheOv/X

and DHANt piccellagenoud thay appeavdd predonhiA&ktB R aghd dhd
conpagtfiigss i n segnents 2 and 3 to reach a plateau
that generally remains constant until segnent 7.
Thus, along the |longitudinal axis of the vagina in
intact rats at estrus, conpact ness of the coll agen

fi benso7spGark@Wel SOTEM, derate in
segmre[nts 410 %a@r}&tﬁr ophy éva}é ﬁaggs]go‘?"ﬁfﬂédhw ih

i ncr $58%Y tho spmpramsss obfthe ccbllafggﬁrﬁ‘rfeksbﬁ{ Segnfent he OvX
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1 waSMigak, erdhigbdar &VX iand slemmtt}e&tea BV Batg) MRl i N
the theh - SEYE conpact ness' of the col I agen
fibers |nc?easeo‘ﬂatcglresaS un%) i BeoReeash grlataaugeynent s
6 an@errrally0@et63ind/iconsaint| mg:ht s%p%o%ugx%g%l on of

the i@RDAR thi ckness al ong the vagin
gener aI Iy r evaggl eg‘ t i ‘%&’%ﬁé?‘a%wnpammwﬂ n

segnEhft Cdllam flbers aariew innsegRGABNE & 2 4@ rﬁodelraﬂe in -
segng, abhe thickness increased
progr €ssi veI y to Bb}'elwaél Ritgry assogjated gwisintincreased

compactness of collagen fibers in the OVX and OVX + Acolbifene
groups (Table 1). In Premarin-treated OVX animals, compactness in
segment 1 was low and moderate in segments 2 and 3, while in the

other segments, compactness of the collagen fibers mcreased

gradually to become high in segments 6 and 7.

[0076] Visual light microscope examination of the lamina propria
thickness along the vagina generally revealed that is was moderately
thick in segment 1 while thinner in segments 2 to 4. In segments'S to
7, the thickness increased progressively to a level similar to segment
1. The corresponding mean values of laming propria thickness
measured in segment 5 (Fig 5B) indicate that OVX led to a significant

decrease in lamina propria thickness (76 + 2 pm versus 135 + 28 pmn m



1. The correspondi ng nean val ues of |amna propria
thickness neasured in segment 5 (Fig 5B) indicate
that OVX led to a significant decrease in |anm na
propria thickness (76 2 mversus 135 28 min 38 the
intact group) with a non significant decrease induced
by Acol bifene (60 t 8 pn). 38The i ncrease observed
after Premarin or Premarin + Acol bifene

adm nistration in O\/X ani mal s remai ned bel ow t he

I Nt aCtthed QLR m and 90 m respectively
versus 135 2%%9% tIthéi kgt idsereae Didided @l

al so tgolhiferst @0iSBi GA| e Rﬁé’}eég gjgggr{,ér%agft[ Jigicrease in

| ani n ria, thickness (96 t nd “FRER or
addi t?oe%{g lAc‘%‘ioﬂ? é@‘ﬁé‘ dpénistragiohuint Q¥K animaie 386 ined

t hi ckbels® thd 36tactt ordd. ,+ e | t hat of intact
animals. T gaf rargsn(%T pr@O 50 ﬁﬁ@ ?990 Dghmpr@ﬁﬁ?crlﬁel){.
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treat | o and | ower than tﬁat o#ec% he
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Premgyi_ es? &8DHEAI corrblar?é]d q%glg)(uﬁt eaglg- enﬁ WS e

t hi ckne &9 siipdar tg thyek of thi groupareaRkaskth bREA

ani mallanet 4reiab e Wi BraDHEA Acol bi T ene was
addec{g é‘g Premarin and m%ﬁke%rﬁﬁlgcwgﬁﬁsg"f’w @khergh
decr eds efﬂ‘@w§f@}5tﬁwﬁ6dlm@cwomar able to DHEA and

Acol bi fene. [0078] Wen total vaginal wall thickness
was neasured (Fig 5D), the outer thin [ayer of

Fggpﬁ%@vﬁ% Sci"u&e% 62%(1%%%@%2{25 ig/;lssgtdlg:ls:’tgicmkﬁéb tSBOt
at r optAun)l dBich was slightly decreased by thé addition of Acolbifene
(41 £ 3 pm). Finally, treatment with Premarin and DHEA combined
resulted in a notable thickness increase (62 + 3 um), when compared
to animals treated with DHEA alone. When Acolbifene was added
to Premarin and DHEA, muscularis thickness decreased 46+

5 ug)to
- a value comparable to DHEA and Acolbifene,

[0078] When total vaginal wall thickness was measured (Fig 5D), the
outer thin layer of connective tissue composing the adventitia was

not included. OVX led to a marked (51%) vaginal wall atrophy (128

* 3 um, versus 262 + 39 um in the intact) and the addition of
Acolbifene to OVX had no effect (108 + 8 um) (Fig 7 A, B and Q).

Premarm treatment maintained the total thickness to a value (253 +



3 pm versus 262 39 pmin the intact) and the
addition of Acolbifene to O/X had no effect (108 8
pm (Fig 7 A Band C. Premarin treatnment naintained
the total thickness to a value (253 39 10 m simlar
to that of intact animals while the addition of

Acol bifene to Premarin revwersed the effect of Premarin
(150 4 m (Fig 7D and E, respectively). ‘Total
vagi nal thickness achieved by DHEA treatnent (184 t
21 was about 25% | ower than that of the Premarin
al ond&l 8 atimiarg foo Wiat (¢ ptapF)anin®is twieleothleesddiasd of t he

addi Ql bifene t
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decr Y, t npared to the

i nt a%@g%o%pmf gjb%net Otfﬂ[ﬁé)anmﬁ% ’é&?rﬁ%?‘ecﬁfm@%{

ani n’alvsluw(]ﬂhi 1A¢al) biot sipaifialtony dadeNoreh DRtA ABne
vag:"&agﬂy\fl ght. On the other "hand, adm nistration of

Pre ed to a vagi nal weight increase that did
not yet reach the value of intact animals (170 9 np)
while the addition of Acolbifene to Premarin reversed
t he estrogen-



i nduced weight gain to a value simlar to that of OVX
animals (96 t 4 ng). Conversely, when DHEA was given
to OVX animal s, vaginal weight increased to a val ue
(171 12 ng), simlar to that of the Premarin-treated
group, and the conbinati on of Acol bifene and DHEA
resulted in a decrease ingweight (135t 9 ng), which
remai ned above that of the OvVX group. Finally,
coadm ni stration of Premarin and DHEA in OVX ani mal s
resulted in a vagi nal,weight gain (179 10 np)
reaching a value simlar to those of the OvX + DHEA
and + Premarin groups. ‘The addition of Acol bifene
to tYﬁ&?“l@ﬁﬁﬂVnatlon had no significant effect (194

m9079] ARGBBLH r f anl mals led to
the st r]ong I g%eplﬁﬁjgt%r&akR o%m?mﬂrlﬁ/ nuc Tﬁveldhlé‘ three

_ vagi'R&inal Weightsbetwern thadiffersat groups Kig B\)ggenéxauﬁ ¢bielren t he

congHag al;bi,f ene_and + Premarin
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IS a co blem in post menopausal wone
( Not™®§ &ggv fipn 28@‘601 bijeRfo prugemary Fpverseq( thel 4gjogeithe

MOS tin i X8AWRighY PRk @15 vﬁﬁ@sxﬁlﬁl)ﬁnt%%at olpb aﬁlﬂ{m@@k‘ i I t us,

irritation and dyspareunia, thus REreased
| i biTf: &vergels hsp BHEA wes gimeny wafaVétanahals,, vagaa Curr
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known to be invol ved, estrogen cenen
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as DHEA resulted in a decrease in weight (135 + 9 mg), which remained

above that of the OVX group. .Fi_nally, coadministration of Premarin

and DHEA in OVX animals resulted in a vaginal,Weight gain (179 +

- 10 mg) reaching a value similar to those of the OVX + DHEA and

OVX + Premarin groups. The addition of Acolbifene to this
combination had no signiﬁcant effect (194 + 12 mg).

(0080] DHEA treatment of OVX animals led to the stron'g labeling or
AR of many nuclei in the three vaginal layers, the same pattern being
found when the combinations of DHEA + Acolbifene and DHEA -+
Premarin were used, with the exception of a smaller number of
labeled nuclei in the superficial layers of the epithelium in the latter
group. The combination of DHEA, Premarin and Acolbifene also
resulted in a strong staining of the majority of the nuclei in the three

vaginal wall layers.



new i nformati on on sex steroid physiology in wonen
strongly suggests an inportant role of androgens
(Labrie et al., 2003, End Rev, . 24(2): 152-182), the
present study conpares the overall hornonal effects
of an alternative to HRT or ERT, nanely DHEA al one or
in association with the putrle antiestrogen Acol bifene
and also with Premarin on rat vagi nal norphol ogy and
sex steroid receptor expression.. DHEA was
admi ni stered percutaneously to avoid first pass
through the liver (Labrie et al., 1996, Endocrinol,
150: %E@QUSSEI8). [0082] Finally, our results have
shown a significant vagi nal weight increase with
WemuwlneMnem when conpared to OVX ani mals, - the

val ue [9981] Mpgiahridryaress or tamdbhRbsahivesd 4 QT@I?&Q‘hr eat ed
group opri ate o recal | that oug
vagi nglrdggmgasf ?gﬁp @'%é Sfinciien B@commanquiebies iar e
C ONTID POSyMEnsEpChu g wmﬂau(re&e@w@szuo@gﬁ@ﬁ@agg@ 7 NERE

or gan a al so respond to progestero
t est o§ rgﬁemos ?Pﬁfh‘g%fm&m%mémsss(ﬁmmmpamﬂus

Mar t | ritafien hnd EH)}VSEEE@QmEdthus Elgacﬁﬁ?qg rE'eg gsll%b#Y art:cf1 e

42 Oailﬁ {) the potential tri e conb

equi n% P Bfén( erPfaé‘n?irail n19%, §une@p1atUmbt9|(e)g563r563)he
br ai nsihe: és@lob&VRsd R . In fact, the
benefjts of ogo adni %n\sé??‘g%%n o?ﬁlfy?qgsﬁ?ﬁeé replageanent v e

ant i e¥FPBYRRDRMIRE e tbﬁttl'eaaneresbfrmgﬁél Howak&ers t 0

neut radv Zgfothgidan effects of the
estrogen have bee}gﬁ%,@%é}g EH %Fybif‘ " he stEngdy

( Labr{488%(s 3l impogtag3ole Bhatwiypgams (L abiid 4 al( 0b), End Rev,

4700- 4746 t.stud Acol bi f ene’ \
o vore O ke, e PR P bt e et bl oo

f eat szfé‘-‘tﬁ rﬁ’E a?éaemt“terfe HISERMER@Sndrhedy BPIRALIBRE 6 9{ | a
superfssiaa nucus cells
over | yi ng a b‘gﬁs&gltheo%ﬁlge %neéroé%g %&‘?Q@Pﬁ AR e wath

sl i ghtIFsparin on rat vaginal morphology and sex steroid receptor

expressxon DHEA was adrmmstered percutaneously to avoid first

pass through the liver (Labne et al, 1996, Endocrinol, 150: 5107-
5118).

* [0082] Finally, our results have shown a significant vaginal weight
increase with Premarin treatment, when compared to OVX animals,
the value being similar to that observed in DHEA-treated group. It is
appropriate to recall that, although vaginal and uterine weight
increases in rodents are commonly used as measures of estrogenicity,
these organs can also respond to progesterone and testosterone,

among other compounds (Emmens and Martin, 1964, Dorfman Ed,
Ed Academic Press NY: 1).



nore pronounced in the Premarin + Acol bi fene group and
whi ch remai ned preponderant in all groups treated
wi th Acol bi fene, including when the SERM was added to
DHEA. Vagi nal epithelium nucification under treatnent
wi th an anhestrogen has been reported in inmature
(Anderson and Kang, 1975, ,Am J anat, 144(2): 197- 207?
and adult (Yoshida et al., 1998, Cancer Lett, 134(1):
43-51) rats. Although this norphological pattern has,
been conpared to the progesterone-induced
muci P9&hin dke @Amaalsmnplar@bm@mmn,lg%,egmgesnagﬁ&h .
mand % 207), the mol ecul ar mechani sm by. whi
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unk neywptorhg) O 8t faclybtiny teaeras iof icalad@fdi®etion t%?ﬁreh ave
been_reported in pgstpnenopausal wonen (Labrie et al.,
1997, 3" DI S EREFSC %icﬁlgff‘t’“‘? PEtapn  esBogen3 o grds 08,
Labrieatralizeathe unw&fdd pddhefad kffednd Ql?erésﬂ-eéen }?a%ﬁlgi?nh
Cl13- Cfﬁég% Since-no specific receptor Tor _ as
been"® vbeaddhy; Lakie gt (vabrimel abg R8I Endrarigels 144
0bs e Yed00-2706)) Sin'tE pNaEH: BRd @M&JAQ%% LegkiEll,
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t hr a3pgivg wi Wl ' rieqet. al ., 19091,
VoI ool Endsart eemcP BTt b8l iRlefd smallyes
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. . . _ ave
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progesterone-induced mucification (Anderson and i(ang, 1975, Am]

anat, 144(2): 197-207), the molecular mechanism by. which an

antiestrogen induces epithelial mucification remains unknown.

[0084] Many beneficial effects of DHEA have been reported in
postmenopausal women (Labrie et al., 1997, ]. Clin. Endocrinol.
Metab., 82: 3498-3505; Labrie et al., 1991, Mol Ce_ll Endocrinol, 78:
C113-C118).  Since no specific receptor for DHEA has been
characterized, the morphological changes observed in the rat vagina
after DHEA treatment reflect its intracrine conversion into active sex
steroids having androgenic and/or estrogenic action through
intracrine mechanisms (Labrie et al., 1991, Mol Cell Endacrinol, 78:
C113-C118). Those changes comprise intense epithelial mﬁcification,

high compactness of delicate, finely woven lamina propria collagen



epi thelium observed in the present study after

treatnment of OVX animals with DHEA suggests a

predom nant androgenic effect of nucification in the

rat vagina, an effect which could mask any potentia

coexi sting mnor estrogenic effect at the epithelial

| evel . A previous study has shown the sane

muci fication effect in the rat vagina (Sourla et al.

1998, J Steroid Biochem Ml. Biol., 66(3): 137- 149);
t he i ntravagi nal application
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the GBEREEFGEONE 53FepIPr etpsessignyimiar muspiatinklyeum of OVX
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of DHEA than that used in our study, plus a
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t he rost senm nal vesicle rus, depend| ng
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[0086]_ The present data indica_te co-existing major androgenic and
munor estrogenic actions of DHEA in the rat vagina. Moreover, the
present results are well supported by the observation of the vaginal
: eplthehum of OVX animals which received the same topical
apphcahon of DHEA than that used in our study, plus a
subcutaneous dose of the antiandrogen  Flutamide (FLU)
(unpublished results). Indeed, the androgenic effect of mucification
produced by the androgenic component of DHEA was completely
reversed by FLU and resulted in a stratified squamous epithelium,
typical of an estrogenic effect (data not shown). If DHEA would
have an exch;sive androgenic effect (mucification) in the rat vagina,
this effect would_be reversed by FLU and an atrophic epithelium
similar to that of OVX animals should then be observed. Previous



[0087] The conbi nati on of DHEA + Acol bi fene, on the

ot her hand, shows a reduction in the extent of

epi thelial mucification, thus displaying the

al ternance of a well-aligned nucus cell |ayer - an
Acol bi fene effect - and invaginations of nultilayered
hypertrophi ed mucous cel g, which correspond to the
androgeni c effect of DHEA. Accordingly, Acol bifene
inhibits the partial estrogenic effect of DHEA while
t he maj or androgenic counterpart of DHEA is

mai 1¢fedn dfpagectmitdd owie egdnidndle refsf bote oifarly

Acol [ d ei g best seen at
theegg%?ﬂﬁg §¥§ gg%ﬁmnigﬂﬁha# ME|gﬁ > dR cftEdgtory
obsmmeamaad/mrm@mcterfmm ofi tiaqErbratt SRRika0 vekIRA | S
snalnﬁruéggn t hat,. obt ai d aft er, addition of
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est r(bgfeivi et ak,a0%8) BRdicrinl, DBEAIDMEGH i s reversed by the
anti estrogen, while the major androgenic conponent is
not affected. In addition, the increases in |am na
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I'N I NCreasi n col | agen compact ness an f<ness

S| nc@%ﬁ\%ﬂ%gg%gém Evegingsione of m@ﬂaﬂ*@hy;&rmmﬁdded by
Acol RidRDeens] ARR4E] coge%Aﬁd % %S’Fdrg enic gﬁe@é}%ﬁ%

that the action of
( Sourqcardingly| Acolbibag, mEﬂvdadhe nmrualle@zogarﬁa -effedt) of ski n

seb S n 2000, J rinol,
166?(%?%l 5‘%111 i%42139) (H%E Igdnrgéerﬁ] nePRfeRars of EB}%%r fel et
al . mAigRged hnEredanall estlogenliBé: effed 33 Aé)?ﬁlfehé isfddae 8§t

excl a rt ss, the 45 esence
or ot LR ERTNERIER BB BeAR T e PlrUugBhe as

beerdecyspsey pbﬁgsleyl gfenvhs taddited 6t Aeolgifexie nNQUDHERN ISof
\r/g? 'Ssﬂt%?leexg?\e %Bﬁﬁzd %Eteercé)dcdxgolrj{go colba' elng ?o II’rre]:rr:angm ture
thus Lllustratmg the smaller estrogenic component of DHEA Wthh is
reversed by the antiestrogen, while the major androgenic component
is not affected. In addition, the increases in lamina propria thickness
and in compactness of the collagen fibers, when compared to those of
OVX and intact anjmals respectively, in the DHEA + Acolbifene
group, suggest, again, a potential role of androgens in increasing

collagen compactness and thickness, since the estrogenic component

of DHEA is blocked by Acolbifene.

- [0088] Other studies have demonstrated that the action of DHEA in
the rat mammary gland (Sourla et al., 1998, Endocrinol, 139: 753-764),
skin sebaceous glands (Sourla et al., 2000, ] Endocrinol, 166(2): 455-
462) and bone mineral density (Martel et al., 1998, J Endocrinol, 157:
433-442) is almost exclusively androgenic.  Nevertheless, the
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whil e DTT, an androgen not aronati zable to estrogens,
did not produce such effects (Knudsen and Mahesh,
1975, Endocrinol, 97(2): 458-468). The capacity of
rat vaginal tissue to aromatize androgens, especially
Testo, is likely to account for the major part of the
estrogenic effect of DHEA in this organ (Lephart et
al ., 1989, Biol Reprod, 40(2): 259-267).

Androst - 5-ene- 313, 17[ 3-di ol (5-diol), a DHEA

met abol i te known to bind the estrogen receptor (Shao
et alPresenggmy an gstrqgenic actirernf AFPA 1800523k Ma 30 BEdrTRN

et al ol t ab, 40(3)
373- 5%“‘;‘%5,“640%“%&&@‘1 Elugggkﬂ g@fm‘ﬁ‘h%o é‘ﬂ“ﬁbwenﬂssandlssr
1594; prmwss etulation, in 108 hturCasts ereatRe Swittdthis fguad26) |

coul g, gﬁtrl but e t t he es{)rogenl c effect
(Poul i N an}c-FLa androgemw dio aﬁ%fﬂ?:%a le g cestragens 4 dg3na9 37) |

The pm;pmsw:hoamtxs (i cBen &d maesaniwg%rd‘a&%{m 97(2

Acol QF _?&ﬁ Wé DHEA woul d thus prevent any \Ng%t ed
stimi v BF FRRATD S et faghial tgsye tharopekey arhiaqghns
preve bone | oss (Martel et al. thero d
Bi oc ﬁgm%%glf e%n ¢, of XFHEA ip this gmgamp(Lephgng0hl, ms9 Heiolbest

of ORepkANIY(BHUBL.267)0 .
sti mul gt ob%(zgffectg gElH%déHtE%lég%§é Egycon’g 9@%1_1&

mor plRARgtedmorReo binghthe zsipegsprreceptor c{ﬁlaloag ah, f%bqr s
and, Bi® e Suc
@veJn, 58 6095@16@ gioan PG Me5E na cggﬁt érb‘b)

actions of derive rogens %coul d
have I“Ef'é?%ﬁ‘i)@ 373 FP1 ¥art Boom ey ab)i 1981, Hndoaririoh 08:n587-

PoSt TS0RASR! BTSN SHONLD T BELB L NS SybSLr at s

reqwred for the action Mooy
phos FPRSEPES te thesestrogrric effect Sﬁ'dudﬁﬁaﬂﬁll]abﬂé’ 1986;iaiaa{:ér :

possirbd VgV, 3@@ 0 tlogen- |nd ced endotheli al
nitri ci )ggl%gg syn gggp%r@@ dPR ¢ F}éec?‘?t}efté%ean of

vagi HeplbiersotithmisdES rveit@d(athusn pedvent Q\ﬁ?d uha,aMéaar riz
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show additional bene.ﬁts by preventing bone loss (Martel et al;, 2000,
] Steroid Biochem Mol Biol, 74 (1-2): 45-56).

[0089] To the best of our knowledge, no previous study has shown
the stimulatory effects of DHEA on the compaétness and
morphology of the lamina propfia’s collagen fibers and, to a lesser
extent, on the muscularis. Such acdom of DHEA-derived androgens
and estrogens could have beneficial effects on vaginal function in
postmenopausal women and should provide the substrates required .
for the action of inhibitors of type 5 phosphodiesterase such as
sildenafil or tadalafil, possibly via androgen or estrogen-induced
-endothélia_\l nitric oxide synthase (eNOS)-mediated facilitation of
vaginal smooth muscle relaxation (reviewed in Munarriz et al,, 2003,

J Urol, 170 (2 Pt 2): S40-544, Discussion S44-545). In fact, Acolbifene
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has been found to induce eNOCS in human and rat

endot helial cells (Sinoncini et al., 2002,

Endocri nol , 143(6): 2052-2061). [0090] The results
obtained in all the groups involving DHEA treatnent
reveal that AR expression is up-regulated by the
androgens derived fromthe #ntracrine transfornmation
of DHEA in the rat. vaginha, in a simlar fashion in
the three tissue conpartnents. [0091] The benefici al
nmor ph n rved concomtantly wth

t he s? %%ﬂégeﬁ%ﬁ"{qgoﬁgg‘hde Q?KR?SZ{“ Bupgrmand BRepgotheliatirdigens,
sugge&timphani etlelc Ler skt osthalM4B @Y. eb-k1)DHEA- der i ved
androgens in postmenopausal women couIJ contribute to
the decreased vaginal health and eventually to the

| oss 090]iThe desw@Rdobis@xdlah g tmm@ Oli}ﬁ,% ved I#Jg@%h' S
age gDh Decreased serum tot al

and @%B'%“MF??} Hb¥ed\} o?maes?lﬁnmnsp-rmdated: o Uht ed
for deelreasedieftedBbmaRS ik acobson. 2002,
1 sex Megital Ther mog Su%ﬁ%lﬁ{% Q i

the piEdHMRESRIRY Simyilar frshion s tharthrehadsus fwmmsof OVX
female rats with DHEA or the conbinati on of DHEA

w t h. Acol bi fene and of DHEA with Acol bi fene and

Pr emalOPH] Tb¢ er entficiab Odi()rphoi@gicaed ahargRdi C Ghavees

f oundednBorhitfh redami nant androgeni c
effeci “Nia A&am\kﬁ%%lg q“é%l"@oo fiipt vaginah4& by
epi t hasidregiensn suggeast stai @iecmmédlsaﬁmea@@ﬂ SORBRLRESSy Of

the f s in the | am na propria. Treafnent
E&%gFgﬁeb Se S6H %fgr‘é{i”é‘??/ GOHEr sarteluteusT thari s

th| ckfiﬁ@yssedSmglmaﬁataﬂ&umceébéda@n yl&hd @&QV&%E@E%. sex
sterogh ?M hg_\stl ed Iocg_ﬂlyfromDHEA and dSln
peri pheral target” T%egdﬁ S PBe SfquP-t Pesteased sdremaotal
benefJesioafree éﬁa‘t@@m DHEAEDbIére18dde8 FH&EM it B men who

t hrough an

i nf | anBhi. o si bl
est rogen- # ?E(ér ?%Cde l?g?qc fﬁﬁ‘uglf S r(étl@’c pndy bcweqoax R0 Zed a7
. Sex Marital Ther, 28 Suppl 1: 129-142).

[0092] In the present study, we have shown that treatment of OVX
female rats with DHEA or the combination of DHEA with Acolbifene
and of DHEA with Acolbifene and Premarin reverséd the OVX-
induced atrophic changes found in the vagina through' a
predominant androgenic effect, via AR, which was reflected by
intense epithelial mucification and increased compactness of the
collagen fibers in the lamina propria. Treatment with DHEA alone
also moderately increased muscularis thickness, Such data underline
the importance of sex steroids synthesized locally from DHEA and
DHEA-S in peripheral target tissues. In addition to these beneficial -
effects, Acolbifene reduced the inflammation incidence, ' possibly

through an estrogen-like induction of a protective keratinized



squanous epitheliumat the ostiurn |level and an
antiestrogenic effect of nucification at the internal
| evel . [0093] Various attenpts have been nmade to sol ve
t he problem of wvaginal dryness, often linked to
dyspareunia and | oss of sexual enjoynment. As an
exanpl e, |ocal vaginal esuyogen preparations are

often prescribed to provide relief but the endonetri um
may be stimul at ed by the unopposed estrogen (Mattson
et al., 1989, "Maturitas, 11: 217-222). In
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. Example 2
METHODS '

Animals and tr'eatment

[0094]Ten to twelve week-old female Sprague-Dawley rats
(Cr:CD(SD)Br) (Charles River Laboratory, St-Constant, Canada)
weighing 215-265 g at time of ovariectomy were used. The animais
“were housed individually in an environmentally-controlled room
(temperature: 22 £ 3°C; humidity: 50 + 20%; 12-h light-12-h dark
cycles, lights on at 07:15h). The animals were allowed free access to
tap water and a certified rodent feed (Lab Diet 5002 (peliet), Ralston
Purina, St-Louis, MO). The experiment was conducted in an animal
facility appfoved by the Canadian Council on Animal Care (CCAQ)
and the Association for Assessment and Accreditation of Laboratory

- Animal Care (AAALAC) in accordance with the CCAC Guide for
Care and Use of Experimental Animals. |
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Care and Use of Experinmental Animals. 48 [0095]

Di fferent experinments were perforned: two 20-day and
two 8- nmonth studies. In each of the two first
experinments, the animals were randomy distributed
between 3 groups of 13 or 14 animals as follows: 1)
Intact control; 2) Ovariecgom zed (OVX) control; 3)
OvX + raloxifene (0.5 ng/kg), or, 3) OVX + LY 363381
(0.5 ng/kg). In one 8-nonth study, the aninmals were
random y distributed between 5 groups of 7-8 aninals
as follows: 1) Intact control; 2) Ovariectom zed

(OrrSongnitedlor o Herf Mol S b B TENR b a0 DR 0 ) O

| n t menttshedies8imaantt b the twislfirst AR riatnBRihe MBLE Kapdon y

distyp] d ;between, 3 groyps of 10-11 aninals as
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| sof b-uroattestadpShsinkis Wk (8%baly EAIRAUNES. WG e then

gi ven once daily by oral gavage as a suspension in

y g
0. 498 RBEPHY chanitipls @efollows  hi Intesh cpntreloPh Qlayiedomizedlay 20

of t tcaAio108) dvom ifdnd- tudy.
[ 009dg‘f>9}we nt c;/- f)o'ur hc;%r% lsblfz%\rflét @r%ﬁék%g?%tg V(ﬁ)g fg“lrz}ézga?he
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by exsanaHé Bakda 147 col | ected and
i mer S% in 10%&%%%:}{1 do&ﬁgfﬂeﬁ%uvﬁé g‘?ﬁ‘%’ﬁf—ﬁ‘ E SRS Qf at el y

af t el-Fewiwek g folipis: 1) dytiartamntrel; @) Ohetecidif@rOvayt in -

7 cr = $ : I fene - 923 and TSE-424)
or CCopop TP Hebfarfl 3 ngi b e tontthe
(r al By etre, ahigebf ok ithe repospriakeY g3RF38dpre biResBgNENt S

Wer eq e L olEi sy essed_and enbedded in _
paraffin bl ocEs Weﬁkg%prlsgpﬁaé‘tee?neg eSignEng elgitetht s
ver ecoprpounilpriede i then hgveraoatd idailpl iBclordingavageqyence
cor rﬁéB&E%ﬂQ 0% methylcellulose (0.5 ml/ rat) from day 1 to day 2

of the study or from day 1 to week 32 of the study.

[0096] Twenty-four hours after the last dosing, the animals were
sacrificed under isoflurane anesthesia by exsanguination. The
vaginae were collected and immersed in 10% neutral buffered
formalin immediately after res.ection. The vaginae were then either
cut in 7 cross-segments (for Acolbifene, ERA-923 and TSE-424) or cut
to sample only the middle cross-segment. (raloxifene, lasofoxifene or
LY 363381). The segments were then routinely processed and
embedded in fmraf_fin blocks. When appropriate, all the segments .
were positioned in the paraffin block in a sequence corresponding to
their original anatomical position and oriented perpendicular to the

surface of the block, thus allowing the segments to be cut in cross-
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their original anatom cal position and oriented
perpendi cular to the surface of the block, thus

all owi ng the segnents to be cut in cross 49 sections.
For each animal, a 4 mthick paraffin section was cut
and stained wi th haemat oxylin-eosin for norphol ogi ca
exam nation. [0097] In fi,gures 10 and 11 is shown a

- conparison between different SERMs: vagi nal .

epi t hel i um nor phol ogy, in the OVX rat, at
magni ficati on 200X. Pictures A to D show the
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the basal cell layer.
Example 3
MATERIALS AND METHODS .
[0098] ~~ Teri to twelve week-old female Sprague-Dawley rats

(CrI:CD®(SD)Br VAF/Plus™) (Charles River Laboratory, St- -
Constant, Canada) weighing approximately 250-275g at start of the
experiment were used. The animals were acclimatized to the
environmental conditions (temperature: 22 + 3°C; humidity: 50
20%; 12-h light-12-h dark éycles', lights on at 07:15h) for at least one
week before starting the experiment. The animals were housed
individually and were allowed free access to water and rodent food
(Lab Diet 5002, Raiston Purina, St-Louis, MO). The experiment was
‘conducted in accordance with the CCAC Guide for Care and Use of



i ndividually and were allowed free access to water and

rodent food (Lab D et 5002, Ralston Purina, St-Louis,

MO . The experinent was conducted in accordance with
~wthe CCAC Guide for Care and Use of w~ 50 Experinental

Animals in an animal facility approved by the

Canadi an Council on Ani malspCare (CCAC) and the

Associ ation for Assessnment and Accreditation of

Laboratory Animal Care (AAALAC). [0099] A total of 25

female rats were randomy distributed into 5 groups

as f BYRegimental ) Atiaise invay jaaima niaziity wappowet ety cost r ol

(OVXran FOMIn &1l osiktory, 3). .Six OVX +

0.33 nga%)al%HEA §%§OS| 8%%253&%’?2 aﬁ/&’ﬂxﬁ."%%“‘?fbfobHEA

suppOsdessorept  Bd Siaccre@ion  laf0(LaboraffEA ASKHRRIOSTART Y -

On tQ@AAfAé)t day of the study, the aninmals of all

groups wer€ bilaterally ovariectornized (OVX) -under

i sof | urane-i nduced anesthesia. The insertion into the

vagi f one p jtory began on day 5 of the study-
and 69s_9ﬁ)cont i‘Ahf?Zag °g%géma dRiE Y tan ol distabeted e -
st ud&’,g_‘r(ﬁtqj's & tollbak: ?lf Tﬂ-Ale dﬁ}(%a&fuﬂ%ﬁcﬁ%&%ﬂﬁecﬁ I&‘ﬁxol_
supp ory.was gently placed in the vagi nal opening
and @e)h 5)dlfeq“ir &\%éf*yplifﬁ P EYPRASHRY: D-3x AYXN h$i3demg he
vagi DHEW dubpédderiie] Six efvré+ 0368ld pHE ss\ sti-ck,
di sinév)a(ct egpi n 00/1 alxcohol and édri egqqggctys\j\yg%hg)e%%h
ani mel’ X 7008 PHES14prpsitery. Howthe fustidey of the stugg! the
dosi fgmals e af SwerlVeLiS: rdob i un l,sof | urane
anest hesa i a By %g‘f(?asngﬂi nat ie%%? dvE zi%ci?og’é&g%jﬁé:Y*)dﬁ "t he
ur et ¥piltranmigducedrangstigsiee sl inectiodint@tie vagiea of tohi Nred
as dgsehiiRed pLhelo ther anal.ysis, .t | eces
of ﬁ%uiln‘a rrrrdgqref}gF ecl)];flgﬂ evvegﬁg) %ﬁp‘%@&?ntgg‘%‘ﬁ ®as a
s quaftadlypingbeayo of disoitdy2foxXaZoteinf 04 dsjsay edatdens ahe SKi n,
the dipbforP W%ty ANLa98 e Yvaginal opening and then
delicately pushed about 2-3 mm inside the vagina with the help of a
small, smooth glass stick, disinfected in 70% alcohol and dried

* between each animal.

[0100] Twenty-four hours after the last dosing, the animals
were sacrificed under isoflurane anesthesia by exsanguination.
Vagina -including the urethra- and uEerus were collected, and then
trimmed as described below. For further analysis, two pieces of
inguinal mammary gland were sampled, as well as a square piece of
about2 X 2 cm of shaved dorsal skin, the latter being put and genﬂy' -

flattened on a piece of carton.

Preparation of the suppositories

[0101] DHEA suppositories were prepared using Whitepsol
H-15 base (Medisca, Montreal, Canada). Any other lipophilic base
such as Fattibase, Wecobee, cocoa butter, theobroma oil br other

combinations of Whitepsol bases could also be used. The proper



flattened on a piece of carton. Preparation of the
suppositories [0101] DHEA suppositories were prepared
usi ng Wii tepsol H 15 base (Medisca, Montreal,

Canada). Any other |ipophilic base such as Fatti base,
Wecobee, cocoa butter, theobroma oil or other

conbi nati ons of Wi tepsol ases coul d al so be used.
The proper 51 anounts of DHEA were weighed to give
fi'nal concentrations of 0.33 ng or.0.66 ng or 1.00 ny
per suppository of a final volune of 50 | 3 1. The
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wat St After 3 ' cool ing at room
te npe(lézlnre tur 28 %’taﬁ heshiss géﬁg?‘bmr%ggmf’%m‘ﬁﬁﬂ' uging 23000
anot iHe€Hls@d pipette Fiittalal pre-idaedeyGRES @, DA VBSKs
containing a series of 50 pl-moulds. These moulds were made from
microcentrifuge tubes, each of them previously calibrated with 50 ul
of water and cut at the level of the line drawn at the water surface.
After 30 min of cooling at room temperature, the suppositories were
put at 4°C for another 30 min. Finally, the excess of base was
trimmed with a razor blade and the suppositories were removed

from their moulds and stored in closed glass bottles at 4°C until use.

They were allowed to reach room temperature before being applied

to the animals.

Histological procedures

[0102] : T'he_organs were immersed in 10% neutrai buffered
formalin immediately after rese;:tion. Each vagina and uterus was
divided intq 8 equal cross-segments and 4 cross-segfnents including |

two from the cervix and two from each of the two proximal and



trimmed with a razor blade and the suppositories were
renmoved fromtheir noulds and stored in closed gl ass
bottles at 4C until use. They were allowed to reach
roomtenperature before being applied to the aninmals.
Hi st ol ogi cal procedures [0102] The organs were
imersed in 10% neutral buffered formalin imediately
after resection. Each vaglna and uterus was divided
into 8 equal cross-segnents and 4 cross-segnents

i ncl uddikgi fd cervix and two from each of
the two pr (?t)c()}q%al E%ﬁmdévgg" efl%et SPETATY T wverg etbﬁiemouumw
The seijfesstest amst embéteiad raliuioigatby in Q{eosgg@s% %? %}ock
enbeddgghal e to a?%;lﬂe%?%cﬁﬁhe sane paraffi
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posi t isefresahce nomespsmqﬂgrﬁ@ 8hdiP ok p their
ori gi Q%J atpm posi tion alggﬁ cg)%te CaldpoSltlon and
per pend| cu “RB ]éf Kuine seracefof theebliskothiks alldWifig the

al | ovvlsagnéxheto BLANBAtRsd QR C Cross-secti ons
For each ;gnl mal , a 4 msthlcc§1 ;Jﬁgfa?cfhﬁﬁmg c? Fowr-thick cut

and stPAFA{aR SShteR egetritand ydtained ositnhdeaiatoxyh-REGL Qi cal

exan mdrpRélogitiESldnlimgPr Phol ogy of the epithelium
[010315@ ter exam natl on of all vaginal segnents, it
was f TPhat segnents 4 and 6 are representative .

to compﬁolbgjrmﬁge fid nts. Segment 4 was the nost
pr oxi Eag%to the ostl umwhich did not display features

of th ter na{'\ftgfkelxhﬂuraheh ] vugtnaogegh@n@ it Was fRRL

ext enthaaffpetad LvnhN ht noderate infl armat ory
changes ugual Iy fogn(g a§4 ?‘F]reseé‘)% BYF g compage detvrden

vagi nHFatmsRls §esmerdcﬂnwsoﬂhe oa03t BPdx$mal 96 WS iufh which

repr eaRNb& it i nal ucosa and 1s
separ at ed frlorhgy 3t Se?fltﬁ eé'@ﬁ‘ﬁ ﬁk’Bya’Eﬂwws oneos egaent .

lesser extent affected by the slight to moderate inflammatory changes
usually found in the external area of the vaginal mucosa in control
animals. Segment 6 represented the deeper vaginal mucosa and is
separated from the uterine cervix by only one segment.

In general, the ventral side of the vagina displays a thicker and a

more mucified epithelium when compared to the dorsal side.
INTACT

[0104] As shown in figure 13, at estrus, which is under major

estrogenic influence, the vaginal epithelium is thick and keratinized.
It displays from 12 to 18 cell'layers in segment ¢, and 12 to 15 layers
in segment 6. Contrary to the thick stratified squamous epithelium
seen at the ostium, the granular layers are not obvious in the internal
vaginal epithelium. At metestrus, under minimal hormonal
influence, the vaginal epithelium is thinner, It displays 6 to 10 cell
layers in segment 4, and 5 to 7 layers in segment 6.
OVARIECTOMIZED UNTOUCHED




In general, the ventral side of the vagina displays a
thicker and a nore nucified epitheliumwhen conpared
to the dorsal side. |INTACT [0104] As shown in figure
13, at estrus, which is under major estrogenic

i nfl.uence, the vaginal epitheliumis thick and
keratinized. It displays §(om 12 to 18 cell layers in
segnent 4, and. 12 to 15 layers in segnent 6. Contrary
to the thick stratified squanous epithelium seen at

t he ostlun1 the granular | ayers are not obvious in the
i nt erl19p] vagihshovepintfigatrq lmmmgnwet'ﬁsﬁerua@nauﬂm&:ﬁ '
m ni gl I vaginal epitheliumis
hi i R kB 4P end BF ' 88 B e o cpen

4, arbickesgp of thiaysegmentnissgeine mmzﬁn.le OMMRLAEGREMILBR

UNTQJ% 3 fi 14, t
4, the vag?na"{p%&f ﬁ%"é’&' y lso??’sg"mvg!ﬁndﬂ é%gﬁ?u wpésgéaaetgnen

-epi t lwells Howefra2 fo@ obsitdl tylindyied] Sauchiiecellt Rl K '39 §&F0f
thlstgpggg & qﬂlte var i abl e between ani mal s

segnent & °4 gf?‘p‘f’}é eV hese angprier Qbthe tee hru@also 3
cel | of aliergoof, Moaalsprafeéd %uldsmu{ﬂtﬁzf &%h & i, SHB
cylindrical nmucous cells could be see %oughout t he
mhol@xvgﬁfﬂggﬁ*gPﬂg%e animals. O the three aninals

of t PLaaEBoup, two displayed mld inflammtory changes

&R external three segnents. PLACEBO [0106] As
sho V0B £ i gufe shawn im figereptss |H$@anriShntvh€h BHOVX

unt o%hﬁl@h&ir%HQ% tﬂ@@agﬁ?agls mad SRTRA Prlté I fi ?%‘Fcker

eplthellum plracebo group was
wi t h PESefresTouR wes gliphdy |ﬂmgke4 with sagmeet 4 dispwxhg 4108

Hovever jaykd, SRUIBAL found in
the OVX Untouched g?ﬁﬁﬁhl “yé OU%P%

epi t g PYXX ertbiiched sgyevrs waAsabs«trvM]ﬂmmueﬂi&dhﬁmeﬁm S,
f oci lfoErsS nﬁklm(‘(ﬂ’k qg{tén&ﬂ!ed animals, foc1 of small cylindrical

mucous cells could be found throughout the vagina, shghtly more
when compared with the OVX untouched animals. Of the four
animals of this group, three displayed mild inflammatory changes in
the external three segments.

DHEA _0.33 mg / suppository

{0107] As shown in figure 16, in general, at low doses, the
morphological effect of DHEA is characterized by Well—ah'gned
cylindrical mucous cells, while at higher doses, the mucous celis
enlarge (hypertrophy), vacuolate and pile up. In the present group,
the effect of DHEA is slightly discernible in segment 2 and gradually
Increases in segments 3-4, where there is an alternance of well-
aligned and hypertrophied mucous cells. The DHEA effect slowly
decreases in segments 5 and 6 where almost only well-aligned
mucous cells can be observed. The effect becomes very little in
segment 7 and disappears in the lateral vaginal folds of segment 8
(which includes the beginning of the cerv1x) Thus, in segment 4, the



mucous cells could be found throughout the vagina,
slightly nore when conpared with the OVX untouched
animals. O the four animals of this group, three

di splayed mld inflamatory changes in the external
three segnents. DHEA 0.33 ng / suppository [0107] As
shown in figure 16, in genessdal, at |ow doses, the

nor phol ogi cal effect of DHEA is characterized by

wel | -aligned cylindrical nucous cells, while at .

hi gheg, e t.he nucous. cells enlarge (hypertrophy),
vacuol & eaizf%gh SRR, 35, Sratified ; squampess with Iy todixell laees.

ef f ecAbodt BHEA 60% of I8 tvhyindli B&EE NoRL&: i S 'ﬁggan 2
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begi nHhiCATFLT of haqusatops sjratifieduspithbliurs @gIREE i 14,Jagt 54
vagi n@veRBith hekidd M sy Stirati fied squappus with”3 to 7
cel | Ia§3/ers.S A%o@w%%glgegd%wsf - 4 fgEnheariatipmimg
consi §¢ Pcafraped bf auicouvecklls Mue Absere&d, |iesi Rel 50%5%1%9
W th Ao 5, 5% ert.rgphied nucous cells, overl¥ing
one or mr%%s%qﬁg%gﬁgg%%rsﬁﬁcﬁ 18 ¢ termpngs avith pant rayafis]

and vireds. nl@ﬁ-tl_rmcsbcf treledifaftidtals, |f5urS 60 FRRY nglasr%cF mild
epltriﬁhérgllnfém ckness ..is reduced to alnos e

t hi ckness found r?“%\ﬁ{stﬂmtﬁ‘ﬂlﬂf’édh%‘ﬁhmvwa- It consists
of a RHHEAnGfsmsYsappdsitedt epitheliumof 2 to 5 cell

| ayer covered by a |ayer of well-aligned nucous
cel | ﬁlo&] | ar gé‘sﬁl&?‘%;%ﬂ figirs 1, in this sopputheeffer obDHEUC OUS

cel | §s daserobian\segnerit Pesd i8@kdsss § LDgy if LOM 5 to
75% of , the vaginal surface, i N Al er%lgg(%ﬁmwselgﬁ‘ems

non- riuciti ed " & e4sTRFiot Rk h¥psrtrpplied @uticans wellss aref our
of t lbsarekds pTieyedmpdr|od hypertrophied mucous cells decreases in

segments 6 apd 7 where the majority of cells are well-aligned mucous
cells. Thus, in segment 4, the stratified squamous epithelium is 3 to 6
cell layer-thick. About 5 to 20% of the vaginal lining consists of well-

aligned mucous cells in alternance with 10 to 75% of hypertrophied

mucous cells, overlying one or more squamous stratified epithelium
layers. Non-mucified epithelial areas are also present. In segment 6,
‘-the epithelial thickness is reduced and consists of a squamous
stratified epithelium of 2 to 4 cell layers, surmounted by a layer of

well-aligned mucous cells. The amourit of mucified areas varied

from 20 to 80% of the vaginal surface, in alternance with non-

mucified areas. Of the six treated animals, two displayed mild

inflammation in the three external segments.

DHEA 1.00 mg / suppository



i nfl ammati on, unevenly distributed over the whole

vagi na. DHEA 0.66 ng / supposes [0108] As shown in
figure 17, in this group, the effect of DHEA is

di scernible in segnent 2 and increases significatively
in segnments 3-4 and 5 where a mgjority of
hypertrophi ed nucous cells are observed. The nunber
of hypertrophi ed nmucous cells decreases in segnents 6
and 7 where the majority of ceIIs are wel |l -aligned
nmucou ells. T us, in segnent the stratified
squarrg]lljosg}epl t hesl P & sy &8 I&"eﬁlls BEyer thenpffdet oAbout

5 to DB#GH alshdisvagibRah sdghftindg, 120
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CONCLUSIONS
[0110]
1. The vehicle used for rat intravaginal treatment has
desirable characteristics:

- a. Easily prepared in calibrated mould;

b. Excellent c;pabi]ity to completely dissolve -the
DHEA micronized powder, thus assuring a
standardized dosage;

c No significant tissue reaction and morphological
alterations of the vaginal mucosa: ohly a slight
thickness increase of the'epithelium was observed
in the first 3 to 4 segments, possibly due to the

manipulations accompanying the insertion of the

suppository.
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wel | -al i gned nmucous cells cover 5 to 30% of the

vagi nal surface. Non-nucified areas are interspersed
between nmucified cells. In segnent 6, the epithelial
thi ckness is al so reduced and consists of 2 to 4 cel

| ayers. Hypertrophi ed nmucous cells overlying 1 to 3
squanmous cell layers coverssabout 30 to 100% of the
vagi nal surface while well- aligned nucous cells cover
0O to 70% Few interspersed non-nucified areas are

al so observed. O the six treated aninmals, four of
them displayed mld inflanmation in the four externa
segnents. 2. DBANCLBIBUENG LR1LR icle used for
rat intravagi naI ﬁseat ment ha%s,Ct l%ne}ln‘?a a%ﬂa? tth?
char act er i stT¥Bholggy misthey IW@pa!esddl d\oseako 33r ahged/ _
moul d; b. Exgehdsasty) C t e dlssolve
the DHEA m cgﬂc’)m% ém\é/l\g‘lcfeérc'JtEsy Us 5 assu %?? ‘yto

st andar di ze§e@p¥ughen Qecremessglrgmaﬂv ceditappb& St the1&ACT | ON
and norpholgg&g@usqﬁkégratlons of the vagi nal nucosa:
only a slight thickness increase of the eplthellum

- was observed in the first 3 to 4 segnents, possibly

due to theg Aﬁﬁﬂggﬁ%ﬁh&% fa%gngagﬂzlng the insertion

of the suppository é@eaﬁﬂéﬁ#ect

on the vagi plp peqsextttaetheard segﬁﬁéxﬂm&@é}ﬁmﬁ; J:@% St
tested dosey(d 133 n%“ suppository). The ef IS
maxi mal fron1t e 8dto the 5th segnent , then

decr eases gradually to di sappear at the |evel

4. At the DHEA dose of 1.00 mg / suppository; the effect is
strong from segment 2-3 to the deep vaginal folds

neighbouring the uterine cervix.
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of the 7th segment. 3. At the DHEA dose of 0.66 ng /
suppository, the effect is also present at the' 3rd
segnent and remains quite strong in the 6th segnent.
4. At the DHEA dose of 1.00 ng / suppository; the
effect is strong fromsegnment 2-3 to the deep vagi na
fol ds nei ghbouring the utegine cervix. 57
PHARVACEUTI CAL COVPCSI TI ON EXAMPLES [ 0111] Set forth
bel ow, by way of exanple and not of linmtation, are
several pharmaceutical conpositions utilizing
preferred active SERM Acol bifene, preferred active:

sex steroi HH SaACEOTICKE_OMPO SIIONAE ARPE RO
17~ |-®3_Qrad|ogs remarln preferr
phosptibti est erPaste r‘i’ﬁlerb)bWaEPﬂQXemafemhdnbtdFaﬂadaﬁéﬂI

The ca}ecgemrma hfdthacddticA Cdoln L ent be varied
over . de rgngeagls gll sctgu:\siy%mg&%he rei %%T edndrilive s

and t dtolkitener PTEfﬂgreeldacem sset Imdrmﬂapreb&sorl pefraded

err A Tabl et
ngr o ont Ve ar 1t EadhbLor RETBRS rortare b s

DHEA Pi®sphod@stesise intgbibr Silderiabiber Bidiahfil, %@E&Jam&guén
Exanpgf%cg\,e%g@etdgegt (I:I%[}J,sbel e | ngr edi ent Wi ght %

vane over a wide range as discussed
herein. ' The amourits and types of other ingredients that may be

included are well known in the art.

Example A

Tablet
Ingredient | Weight %
_ by weight of total compbsition)
DHEA 15.0
Gelatin 5.0
Lactose 63.5
Starch 16.5
Example B
Gelatin capsule
Ingredient Weight %
o (by welght of tI(;te(l)I composition)
Lactose hydrous 70.0
Starch ' 4 8
Cellulose microcrystalline 9.8
Magnesium stearate 04 .




«

(b weight of total

com osi tion)

DHEA 15.0 Lactose

hydrous 70.0 Starch 4.8 Cellul ose mcrocrvstaliine
9.8 Magnesium stearate 0.4 58 Exanple C Tabl et

I ngredi ent Wi ght % (b wei ght of total
Acol bifene 5.0 DHEA 15.0 Celatin 5.0 Lactose 58.5
Starch 16.5  Exanple D Cel
(b weight of to

Wei ght % .

conposi tion)

5?tin capsul e I ngredi ent
al conposition)

5.0 DHEA 15.0 Lactose hydrous 65.0 Starch 4.8

Cellulose mcroc stalline 9.6 Magnesium stearate 0.4

Exanpl e E Tabl et

Acol bi f ene

Example C
Tablet
Ingredient Weight %
_(by weight of total composition)
Acolbifene ' 5.0
DHEA 15.0
Gelatin 5.0
Lactose 58.5
Starch 16.5
Example D
~ Gelatin capsule
Ingredient Weight % .
(by weight of total compositi
Acolbifene 5.0 P l(-m)
DHEA 15.0
Lactose hydrous 65.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4
Example E
Tablet
Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
DHEA 150
Premarin 0.5
Gelatin 5.0
-{ Lactose 63.0
Starch 16.5




I ngredi ent, Weight % (b weight of total conposition)
Acol bifene 5.0 DHEA 15.0 Premarin 0.5 Gelatin 5.0
Lactose 63.0 Starch 16.5 59 Exanple F Gelatin
capsul e Ingredi ent Wight % (b weight of total
conposi tion) Acolbifene 5.0 DHEA 15:0 Premarin 0.5
Lactose hydrous 64.5 Stargh 4.8 Cellul ose

m crocrvstalline 9,8 Magnesium stearate 0.4 Exanple
G Tabl et Ingredient \eight % (by weight of total
conposition) Sildenafil 15.0 DHEA 15.0 Gelatin 5.0

Example F
Gelatin capsule
Ingredient Weight %
(by weight of total composition)
Acolbifene ~ 5.0
DHEA 150
Premarin 0.5
Lactose-hydrous 64.5
Starch . 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4
Example G
Tablet
Ingredient Weight %
(by weight of total composition)
Sildenafil 15.0
DHEA . 15.0
Gelatin 5.0
Lactose 48.5
Starch 16.5 -
Example H
Gelatin capsule
Ingredient Weight %
' (by weight of total composition)
Sildenafil 15.0
Acolbifene 5.0
DHEA 15.0
Lactose hydrous 50.0
Starch 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4




Lactose 48,5 Starch 16.5 Exanple H Gelatin capsule
I ngredi ent Weight % (b weight of total conposition)

Sildenafil 15.0 Acolbifene 5.0 DHEA 15.0 Lactose

hydrous 50.0 Starch 4.8 Cellulose mcrocrystalline

9,8 Magnesium stearate 0.4 60 Exanple |I Tabl et

I ngredi ent Wei ght % (b weigght of total conposition)

Acol bifene 5.0 DHEA 15.0 Sildenafil 15.0 Celatin -
5.0 Lactose 43.5 Starch 16.5 xamle Celatin capsule

I ngredi ent Weight % (b weight of total conposition)

Example I
Tablet
Ingredient : ‘Weight %
(by weight of total composition)
Acolbifene 5.0
DHEA 15.0
| Sildenafil 15.0
Gelatin 5.0
Lactose - 43.5
Starch _ 16.5
Exampie ]
Gelatin capsule
Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0
DHEA 15.0
Sildenafil 1 15.0
Lactose hydrous 50.0
Starch 4.8
| Cellulose microcrystalline 9.8
Magnesium stearate : 0.4
“Example K
Vaginal cream
Ingredient Weight %
- (by weight of total composition)
DHEA . 1.0
acolbifene ' : 0.2
Emulsifying Wax, NF ' 18.0
Light mineral oil, NF : . 12.0
Benzyl alcohol 1.0
Ethanol 95% USP 33.8
Purifed water, USP 34.0




Acol bifene 5.0 DHEA 15.0 Sildenafil 15.0 Lactose
hydrous 50.0 Starch 4.8 Cellul ose mcrocrystalline
9,8 Magnesium stearate 0.4 Exanple K Vagi nal cream
I ngredi ent Weight % (b weight of total conposition)
DHEA 1.0 acolbifene 0.2 Emulsifying Wax, NF 18.0
Light mneral oil, NF 12.0 ¢Benzyl alcohol 1.0

Et hanol 95% USP 33.8 Purifed water, USP 34.0 61
Exanpl e L Vagi nal suppository Ingredient Weight % (b
wei ght of total comosition) DHEA 0.66 to 2.0 Wite
sol H 15 base 98 to 99. 34 RHEA suppositories were
prepared usi ng Wi tepsol ase (Medi sca,
Montreal , Canada). Any o%ﬁ%%ﬁ%ngphilic base such as
Fattibase, Wecobee, cVapieal buigositoryt heobronma oil or
ot her : '

Ingredient Weight %

' (by weight of total composition)
DHEA ' 0.66 to 2.0
Whitepsol H-15 base 98 t0 99.34

DHEA suppositories were prepared using Whitepsol H-15 base
(Medisca, Montreal, Canada). Any other lipophilic base such as
Fattibase, Wecobee, cocoa butter, theobroma oil or other

combinations of Whitepsol bases could used.

KIT EXAMPLES

[0112] Set fqrth below, by way of e>-<ample and not of limitation, are
several kits utilizing preferred active SREM Acolbifene, pref~erred
active a sex steroid precursor DHEA, preferre.d estrogens 17B-estradiol
or conjugated estrogens, preferred type 5 cGMP phosphodiesterase -
inhibitor Sildenafil or Tadalafil. The concentration of active ingredient
may be varied over a wide range as discussed herein. The amounts

and types of other ingredients that may be included are well known in
the art:



conmbi nati ons of \Witepsol bases could used. KIT
EXAMPLES [0112] Set forth below, by way of exanple and
not of limtation, are several kits utilizing
preferred active SREM Acol bi fene, preferred active a
sex steroid precursor DHEA, preferred estrogens
17(3-estradiol or conjugated estrogens, preferred
type 5 cGW phosphodlesterase i nhibitor Sildenafil or
Tadal afil. The concentration of active ingredient may
be varied over a wi de range as di scussed herein. The
anounts and types of other ingredients that may be

i ncluded are well kno in the art: 62 Exanple A The
SERM estrogens and t&&ngPBG%P phosphodi est er ase
i nhi Thet SHRM ads 8o @8 lahd A1 dGMP %@%Miek@ra&@ fhnittedr

steroid ecursor is applied I ocal

per cU REguIRinstasech wdile iteey SGSE‘RMOCCb I?}I?G‘SIISDII Breppbed or al

adm 1eta$1tvroa¥>bzeata{1&ﬁ§§%%§am4eegr edi ent Wi ght % (b
wei ght of total osition) Acol bifene 5.0 Lactose

hydrous 80.0 Starch 4.8 Cellulose nicrocrystalline
9.8 Magnesi um st ear + estrogens
?éﬁém APSTY

conposition for ora
I ngredi ent  Viéi gHer Srl@dmimistgditondéapsaibs)l  conposi ti on)

ration (capsul es)

Ingredient Weight %
_ (by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch 4.8
Celiulose microcrystalline 9.8
Magnesium stearate 0.4
' SERM + estrogens composition
for oral administration (capsules)
- Ingredient Weight %
(by weight of total composition)
Acolbifene 5.0 '
Premarin 0.5
| Lactose hydrous 79.5
Starch 4.8
Cellulose microcrystalline " 98
Magnesium stearate 0.4




Acol bifene 5.0 Premarin 0.5 Lactose hydrous 79,5
Starch 4.8 Cellulose mcroc stalline 9.8 Magnesi um
stearate 0.4 63 SERM + estrogens + type 5 cGW
phosphodi est erase i nhibitor conposition for ora

adm ni stration (capsules) Ingredient Wight% (by

wei ght of total conposition) Acolbifene 5.0 -Premarin
0.5 Sildenafil 15.0 Lactose hydrous 64.5 Starch 4.8
Cellul ose mcrocrystalline 9,8 Magnesium stearate 0.4
Sex steroid precursor conposition for topica
adninistration (gel) Ingredient Veight. % (b weight of

t ot al |oq% §§(§M% Caprylic-capric
Tri gl y OB NS B Y5 )P Eﬁ*@f?@ phisiton 5.0
Transcutol (d;ethyleneng@g§h§1O nononmeth 1 et her)

for oral administration (capsules)

Ingredient Weight %
(by weight of total composition)
Acolbifene _ - 5.0
Premarin 0.5
Sildenafil . 15.0
Lactose hydrous 64.5
Starch , ' 4.8
Cellulose microcrystalline 9.8
Magnesium stearate 0.4

Sex steroid precursor composition for topical administration (gel)

Ingredient Weight %
' (by weight of total composition)

DHEA 2.0
Caprylic-capric Triglyceride - 50
(Neobee M-5)
Hexylene Glycol ' 15.0
Transcutol (diethyleneglycol 5.0
monomethyl ether)
Benzyl alcohol 2.0
Cyclomethicone (Dow corning 345) 5.0
Ethanol (absolute) 64.0
Hydroxypropyicellulose (1500 cps)- 2.0
(KLUCEL)




Benzyl al cohol 2.0 Cycl onet hi cone Dow corni ng 345)
5.0 Ethanol (absolute) 64.0 Hydroxypropyl cellul ose
(1500 cps) 2.0 (KLUCEL) 64 Exanple B The SERM and
the sex steroid precursor are orally. adm nistered
Non- St eroi dal Antiestrogen conposition for ora

admi ni stration (capsul es),|ngredient Wight % (by

wei ght of total conposition) Acolbifene 5.0 Lactose
hydrous 80.0 Starch 4.8 Cellulose mcrocrystalline
9,8 Magnesi.um stearate 0,4 Sex steroid precursor
conposition for oral admnistration (Gelatin capsule)

I ngredi ent Wi ght % (by. wei ght of total conposition)
DHEA 15.0 Lactose hydé%@@pgéio Starch 4.8 Cellul ose

M cr odhy SERM anB €hesed steMiPREUWER 3¢ SALIRALENRis 113]
O her SERMs (Torem f ene, gspenifene, €Q|OXI %%%,

Arzoxi fene, Lasofoxifene, TSE-424, ERA-973, EM 800,
. SERM 382%5teiidhl Antiestrogen composition for oral administration

(capsules) .
Ingredient _ Weight %
| | (by weight of total composition)
Acolbifene 5.0
Lactose hydrous 80.0
Starch ' 4.8
Cellulose microcrystalline | 9.8
Magnesium stearate 0.4

Sex steroid precursor composition for oral administration

(Gelatin capsule)
Ingredient ._ Weight %
| (by weight of total composition)
DHEA . 150
Lactose hydrous | 70.0
Starch 4.8
Cellulose microcrystaliine | 9.8
Magnesium stéarate 0.4
[0113] Other SERMs (Toremifene, Ospemifene, Raloxifer{e,

Arzoxifene, Lasofoxifene, TSE-424, ERA-923, EM-800, SERM 3339, GW-
5638) may be substituted for Acolbifene in the above formulations, as
well as other sex steroid inhibitors may .be substituted for DHEA, other
estrogens may be substituted for Premarin and other type.S cGMP
phosphodiesterase inhibitor may be substituted for Sildenafil or



5638) may be substituted for Acol bifene in the above
formul ations, as well as other sex steroid inhibitors
may be substituted for DHEA, other estrogens nay be
substituted for Premarin and other type 5 cGW
phosphodi est erase i nhibitor may be substituted for
Sildenafil or 65 Tadalafi] or by prostaglandin EL.
More than one SERM or noré than  one precursor or
estrogens or type 5 cGW phosphodi esterase inhibitor
may be included in which case the conbined wei ght
per ckdblafieority poeigaath ¥1.t WRke ©hn bResER ghioRELGENt age
for the sin%%eorprecursor or single SERM given in the
e.

‘exanpf eB°dH [FUTEAS PheYPhve SbMIn Phasphodiesterase
deschhibRét iyt BE MRcl@dedP e indidte Base ©IlR Ol tdsu?%g _

exanpl es, but is not limted thereby. Those o sklll

i n tHfEeRREe (fi nrrierablydibpy ofr the ovpiah @erckidager fondrersingle

app/ precuhiof bt i SETEE QRN Rifth lBYgRLT on which is:
it ed only by the patent ¢ el b AT 1 & LAl VED
IS: 1. A nmethod of treating or reducing the likelihood
of gegud| ri NgTHPLRANL f ' t:he | ayer. |amn

pr ogri a] t he and/ or ﬁghﬁ@%%%sgn%%egu ar; %fp’?aff?éeceagi na
i N padrdiEriand sxamples but s aotllimiddiberebe OTHYsE 5 kgl

adminigst.eri sex steroi recursor .sel ected from
The R B b U D T SrraP S stt e
dehytte pEgiten dvhadtielinited ey byathe patent claims.

andr ost - 5-ene- 33, 17R-di ol and 4- androsten-3, 17-di one
to a patient in need of said treatnent. 2. The net hod
of claiml1l further conprising the step of

adm nistering to said patient a therapeutically
-effective anount of a selective estrogen receptor
nmodul at or as part of a conbination therapy. 3. The
met hod of claim1l or 2 further conprising the step of



adm nistering to said patient a therapeutically

ef fective anount of an estrogen as part of a

conmbi nation therapy. 4. A nmethod of treating or
reduci ng the likelihood of acquiring inflamrmation of
t he vagi na i n post nenopausal wonen, said nethod
conprising adm ni stering %g said patient a
therapeutically effective anpbunt of a selective
estrogen receptor nodulator. 5. A nethod of increasing
t he nunber and size of nucous cells in the vagina

epi t WHATIS CIAIDMED ienopausal wonen, said net hod
conprising adm nistering to said patient a
therapeutically effective anpbunt of a selective

est rngenAr@eep of weReiy Alolucif theGikeliR AR IR, Sf
clains,1, 2 or 3 wherein the vagi na di seases aree

sel eRPBY™s rafikrtingethgriaysy leningi prente she endistthe dayef

‘vagi pabcutiir¥ Ng ' xyal .dysfunction.
7. A net hod o?ﬁﬁx% éigfﬁgﬂgg%’éggﬁééﬁn% S?ﬂé“ ?4 agen
f i befOEnATgingt Jganifigisiing apeo preicad pectitser vegiadairomahd | N

post aengpausal , said neth conpri sin
adni%?s?eringcg%gﬁg steroPg'precgggﬁ?gggﬁpgﬁgﬁawfrom

t he dahydivepiendiosteiong suifa@e RyidfoeePeaH, UBIESIONS) 4=
dehy | androsterone sylfate, = | '
andr%&?&%ngg%mﬁ tf‘?FQ-aBFrglm ﬁ?‘i% of said treatmenbin. 3, 17- di one

to a patient in need of said treatnent. 8. A nethod of
i ncreasi th aral'j s thickness of the vagina
val | fi n g%%?‘ﬁfg‘ﬁgﬁgﬁ@a E rFomPisEe i feriofconpr i si ng
adrmi avinsihBtering tcdsafBpatBhed @EApOIRENY SRERE]SHEG: £ Fom
t he Eou consi sting of deﬁydroepiandrosterone,
de hy% € té% SoFOIeEP O aodulatar g5 part of a combination
andrtdsitapp- ene- 31 3, 17p-di ol and 4-androsten-3, 17-di one
to a patient in need of said treatnent. 9. A nethod
of treating or reducing the |ikelihood of acquiring
sex huald dyBd mBeba Oftidit NISARAGRBHHALNIAEL, $2i d
met ho : -

administering to said patient a therapeutically effective amount of an

estrogen as part of a combination therapy.

4. A method of treating or reducing the likelihood of acquiring
inflammation of the vagina in postmenopausal women, said method
comprising administering to said patient a therapeﬁtically effective

amount of a selective estrogen receptor modulator.

5. A method of increasing the number and size of mucous cells
in the vaginal epithelium in postmenopausal women, said method
comprising administering to said patient a therapeutically effective

amount of a selective estrogen receptor modulator,



conprising admnistering a. therapeutically effective
anount sel ective estrogen receptor nodul ator to said
patient in need of said treatnment and further
conprising the step of adm nistering to said patient
a therapeutically effective anount . a type 5 cGW
phosphodi est erase inhibitqr or a prostaglandin as part
of a conbination therapy. 10. The nmethod of claim9
father conprising the step of admnistering to said
patient. a therapeutically effective amount a sex

st er®i d Eh@ma&wdbfelahsdt?e@k ¥ whereinhie SigtdlifeaRdshat | Ng
of q%emgg%%drgeplan st erone, deh&droep|androsterone
sul fats § gToup Ok fiseases Prpisting qfvagipg] dryness

4- andirspsietiia,hnd éextliaDifunktiord he net hod of any of the
foregoing claims 1, 2, 3, 7, and 8 wherein the sex
steroid precursor is dehydroepi androsterone. 12. The

met od ofA AeMo@bt Inbx%a:fl.gg BRpAehesd &Y ﬂ?c&ilaggn fiBerd 1 2Nd 8
wher |n the sex steroid precursor iIs

dehydf GEPIa apRiR: @ thp ¢aginplf welk in pqs&neﬁdpaummabnof any
of tsﬂ?d frRREO1 B ﬁ!slﬂ wherein the
sex steroid pfécurso i's an% éﬁgﬁgﬁ P7FE3SH o1

14. srifsterrefrpmd thef gutuai mrglsvmgrce‘l dehmeoewpamﬁteeﬁw )
Phosglh ﬁfo@ffgﬁ&%%%o Qhéu?f' tOEaTdTostsse-Lx?‘?éB,el%- ["nd"g. 9T OUP

conS|s I ng
[ 3- (ahdyesBinkd/Hir diode tomtplatibnt In Neeol-08 s438 GeytdeAt. H

pyrazol o[ 4, 3-d] pyri m di n-5-yl) 4- ethoxyphenyl]sulfonyl]
4 met hyl pi perazi ne), Tadal afil

( 6R, 8L2aRA-1hethdd &-iBeeaam tHé(ﬁiuséiréhl):hlckness of the va inal
2, 3, 6]F 12, 12x- hexah%gro 2-met hyl p vrazino , 2r:
1, 6] i §b' PETRNRRRRY o emeny = a?léné“etm 84®gprising

EMR- LRAOBerihg\- 4 480 stel:uﬁd3ﬁr:bgﬁl@oraﬁéjecte%jf¥o%§ﬂé3%rou]p5 The
nmet hod .of cl ai g %pere t he ost%?Iandln i's

Pr ost° aglftg}gd ?3 e Y P a’écpgﬂgxpn dehydroepiandrosterone

( 11lasulf3te, Mbsﬂﬂeribfﬁﬁmﬁlﬁﬂﬂ Q- Q-androsten-l’z,l?-dlone to a

patient in need of said treatment.

9. A method of .treat'mg or reducing the likelihood of acquiring
sexual dysfunction in postmenopausal women, said method
comprising administering a_therapeutically ~ effective amount
selective estrogen receptor modulator to said patient in need of said
treatment and further comprising the stép of adxﬁinister'mg to said
patient a therapeutically effective amount .a type 5 cGMP
phosphodiesterase inhibitor or a prostaglandin as .' part of a

combination therapy.

- 10. The method of -claim 9 futher comprising the step of
administering to said patient a therapeutically effective amount a sex

steroid precursor selected from the group consisting - of



oxoprost-113-en-1-o0ic acid)) 16. A pharnmaceutica
conposition for vaginal application conprising: a) a
pharmaceutically acceptabl e exci pient, diluent or
carrier; b) a therapeutically effective anmount of at

| east one sex steroid precursor selected fromthe
group consi sting of 69 dqyydroepiandrosterone,
dehydroepiandrosterone-sul?ate, and andros t-5-ene-3
(i,17Qdi-ol. 17. A pharmaceutical conposition
conprising: a) a pharmaceutically acceptable

exci guhgtioepidhddeiaiorf d@@ﬁf&e?ra;ndrotgbercﬁuet RELAPGH G2l | Y.
effective amount of at |'east one selective estrogen

r eceptUT Bl epe 4aadtsten-3d7dimmeapeut i cal |y ef fecti ve
anmount of at |east one the type 5 cGW
phosghodiesterase i nhibitor 18. A pharnmaceutica
conpYsi t Ty medhegr ofsinygof thy feregriiag niaicesut,i X @) Vyand 8

acc ! i.ol & i L r carrier: b)
Chor anace aEier R bl B Rbo SRty Hésons
sel ective estrogen receptor nodulator; c) a

t hergpeut cal effectiv nount of  at _| east one the
t ypeﬁS 1ic“%ﬁ\/%leg'ﬁ:’gs,%fh%‘ [ %fst{?‘%?%r%m{‘%l ﬁ{a’dﬁ“‘t or2 Jhded)8 a

t hereeoeiniticadek yteadidl @edcingdr i@ ABMEocpfandtostBdRlsullie. SeX
steroid precursor selected fromthe group consisting
of dehydr oepi andr ost er one,

dehyudr oephandtpgt @fl‘@?eof&blé fb&inP MRS 2, 3, 7, and g
' 9. AKkit conprising a first

5¥ene-3131%%%%diol. .

cont %P§ien glerrih gresuispide aprastiScenei3p, 17 Hicdct | ve
amount of at | east one type 5 cGW phosphodi est erase
i nhibitor selected fromthe group consisting of

Pr os]t4agl Lhrdi wetbpd  of claim 9 wherein the type 5 cGMP

phosphodiesterase inhibitor is selected from the group consisting of

a
one

Sildenafil - (1-[[3-(4,7-Dihydro-1-methyl-7-oxo-3-propyl-1H
pyrazolo[4,3-d]pyrimidm-S-yl)-él-ethoxyphenyl]sulfonyl]-4-
methylpiperazine), Tadalafil (6R,12aR)-6-(1,3-Benzodioxol-5-y1)-
2,3,6,7,12,12a-hexahydro-2-methylpyrazino[‘1',2‘:1,6]pyrido[3,4—
b]indole-l,4"—di_oﬁe, DA-8159, EMR-62203, TA-1790, UK-371800 and
SCH-446132. '

15, The method of claim 9 wherein the prostaglandin is
Prostaglandin E1 (alprostadil; (11a,13E,155)-11,15-Dihydroxy-9-

oxoprost-13-en-1-oic acid))

16. A pharmaceutical composition for vaginal application
comprising: '
a) a pharmaceutically acceptable excipient, diluent or carrier;
b) a therapeutically effective amount of at least one sex steroid -

precursor selected from the group consisting of



Sildenafil and Tadal afil, and further conprising a
second container containing a therapeutically

ef fective anmount of at |east one selective estrogen
receptor nodulator. 20. A kit conprising a first
contai ner containing a therapeutically effective
amount of at | east one sexgsteroid precursor selected:
from70 - the group consisting of

. dehydr oepi andr ost er one,

dehydr oe |androsterone sul f at e,

andr G&pydsoepian ﬂsﬁrqmsd%hwroepmdrosmomdwﬂfammr| sing a

secoaﬁm%g{erﬁr17§?[b§ aining a therapeutically
0

ef fective anount at | east one selective estrogen
receptor nodulator and a third container containing a

t her gpeut ctive anmount of at |east one type
5 cGWP pr%gﬁ%]l%lceélg zﬁf%’g%c’sr‘tfﬂﬂ BRI Prost agl andi n

E1. 21 hephwhhodicflhameasi bedere AIROSI LARcOr Ki
an

of the b,(f: ?%omg b gsZtoS , 17 to 2
43 wher ei SAPSBI@LY FUS Ve aTPBYeH aF’ééﬁépt\melemyml at or
has asmhxemaélﬂbrﬁq@ddmbﬂamt h the follow ng features:

a) two arFW?PfIC r|n S spaced by 1 to 2 intervening
carbon &td rapﬁb‘f‘ﬁ WRlEcYY empin @b atjedshoneght type 5

uns ubSMPtphbgsholestefbdBihibitt €d by a hydroxyl group or a
group converted in vivo to hydroxyl; b) a side chain
possessing an aromatic ring and a tertiary am ne

functg.on mﬁhﬁﬁhéeuﬁ@&ﬁﬁéomt&% cogﬂ)? et hod,

phar maceuti cal conposition or 0F claim 21 wher ein
the si deathBh#mageusiedlyaresgtabicomciphet, giilaem of @Rgbst i Ng

of ~Nb99 thef’H?JQutlcally effective amount of at least one selective

estrogen receptor modulator;

¢) a therapeutically effective amount of at least one the type 5
¢GMP phosphodiesterase inhibitor, and

d) a therapeutically effective amount of at least one sex steroid
precursor selected  from the group  consisting  of

dehydroepiandrosterone, dehydroepiandrosterone-sulfate, androst-
5-ene-38,17p-diol.

19. A kit comprising a first container containing a therapeuhcally
effective amount of at least one type 5 ¢cGMP phosphodiesterase
inhibitor selected from the group consisting of Prostaglandin E1,
| Sildenafil. and Tadalafil, and further comprising a second container

containing a therapeutically effective amount of at least one selective

estrogen receptor modulator .

20. A kit comprising a first container containing a therapeutically

effective amount of at least one sex steroid precursor selected from



71 f 23. The nethod, pharnmaceutical conposition or kit
of claim2l1 wherein the two aromatic rings are both
phenyl and wherein the side chain possesses a noiety
selected fromthe group consisting of a nethine, a
nmet hyl ene, -CO, -0-, and -S-, an aromatic ring, and a
tertiary amne function or, salt thereof. 24. The

nmet hod, pharmaceutical conposition or kit of claim?21
wherein the sel ective estrogen receptor nodul ator is
sel ected from the group consisting of a

benzbe hi oghempe dedonsistingve, of ri phaitRbyliRRRrone,

deriyative,. i ndol e derjivative, benzopyran derivative,
5, 6,3 THIPE PRGOS, enendiAd SCeRPERfioih  and

der i ftethérv@mprhg al 8o bHR&ne PERIRAS Yl th -

conpQgsi tion or Eit o? cIainy%l mhergin %ﬁémgglghtive
est riO§eEN e ABRERt Yt nd Gnasedrctive esrogerarseaptdri rhwdaer

der i avataith®d m&@%ﬁmgﬁmﬁ ' ol & ~R
A/ RZ. RL S - wherein R an%&)%ygéwiﬂ}gélfeg%‘éepaé?%’@g’jﬁ y
sel &t &35 o tRe g oPMP c phesoilisgteafe  myitbitog s,

hy dreg¥Mthoela g NOi ety converted in vivo in hydroxyl;
wher ei n %B'ang R4 are either independently sel ected
fromthe group consisting of : Cl1-C4 al kyl, or

whergi n d the nitraggen to. which they are
bound, t—lc;)igeet gtr\é’%{]ér%haéﬁnﬁces FUc RO OF efft 13 ofRet he 72

foregoing claims 2 to 5, 9, 17 to 20, 42 and 43 wherein the selective

estrogen receptor modulator has a molecular formula with the -
following features:
a) two aromatic rings spaced by 1 to 2 intervening carbon
atoms, both aromatic rings being either unsubstituted or
substituted by a hydroxyl group or a group converted in vivo
to hydroxyl;

" b) a side chain possessing an aromatic ring and a tertary

amine function or salt thereof.

22, The method, pharmaceutical composition or kit of claim 21

wherein the side chain is selected from the group consisting of :
[

O



v/

group consisting of pyrrolidino, dinethyl-
pyrrolidino, nethyl-1= pyrrolidinyl, piperidino,
hexanet hyl enei m no and norphol i no; wherein Ais

sel ect ed fron1the group consisting of -CO, - CHOH,
and -CH2-; wherein Bis selected fromthe group
conS|st|ng of phenyl ene, pyridylidene, and

-cycl oCAH2N2-. 26. The net hod, pharnaceuti cal-
conposition or kit of clain125 wherein the sel ective
estrogen receptor nodulator is selected from the
group. consi sting of Ral oxifene, Arzoxif.ene (LY 353381)

and 4.y 27. The hod har maceuti ca

conp%sy t ?g{%g‘gﬁoﬁi Qhaé?‘a‘i?flgE corgp °%’f’é‘r°g?<ﬁ of Hairs g} ect i ve
est r syeminthe 8 AbmABEhR0E both pAenyl %@%@%h%@ylhgne
der|%}t|ve conpound of the follow'ng fornula:

wher eI BY5PEses aerperisnpdes) famdhe gropp-cxisgiogbi(R3 and

R eikihete, bricagldnadepensienid ¥ sghR t.he group
consi sting ofﬂgC1 C4 al kyl, or ,%a%gngéf%md

ni t r GHAY SPBnestignpesltithegofar e bound, t oget her bei ng
a ring structure selected fromthe group consisting
of pyrrolidino, dinethyl-2X- pyrrolidino, nethyl-|-
pyrreti dFh?me&]ﬁ‘ﬁﬁé‘@MPwehcahe%an@itmploemmoﬂtlm zind

tl
vt pacnor A ey e epes B  SHEREIRSE,

hal o@‘ér&"fc’%mﬂfﬁ@gmé@ h@rdzoﬂmxamnudmﬂamal conposition or

Kit ka@ﬁ 7 20 e ective estrogen receptor
modul- tor S FantR %{%"%‘2?4%%& e RRZOBFE! oxi f ene,

Tor egdrivenes, 5bFdaririrydeonaphielle\ahddBitchroman derivative,

25.  The method, pharmaceutical composition or kit of claim 21

wherein the selective estrogen receptor modulator is a
benzothiophene derivative compound of the following formula:

R,

wherein R; and R; are independently selected from. the group
consisﬁng of : hydrogen, hydroxyl, and a moiety converted in vivo in
hydroxyl ; '

wherein Rs and Ry are either independently selected from the
group consisting of : C1-C4 alkyl, or wherein Rs, R4 and the nitrogen

to which they are bound, together are any structure selected from the



J 29. The nethod, pharmaceutical conposition or kit of

Claim21 wherein the selective estrogen receptor

nodul ator is an indole derivative conmpound of the

following formula: X/ R3 R\ N~R Rs 2 /R5 R6

D wherein Dis selected fromthe groups consisting of

- OCH2CH2N( R7) R8, - CH=CH CQ,N(R7) R8, -CC- (CH2) n- N(R7) R8

(R and R8 either being independently selected from

the group consisting of G -C6 alkyl, or R7, R8 and

the nitrogen atomto which they are bound, together

bei ngrolp epmsisting pfjmtrcnhdu@edilemﬂmﬂ-lf p\amlitdhe) Fiethyp1-

cons r dlno |nEth r oI|d|no

ot ni b B, b e nofholi

hexamet hytheregi mmmectwarﬁ;mhodhle@muprcbﬁgéung\ws{f@ n Xis

sel e k@%{frgreﬁhe group consisting of : hydrogen, and
wherein R R2 R3, R4, Rs, and R6 are

i ndepend@mefe)m B &l seletted frbmane Eﬂbﬁ gs&g&ang Qﬁ%ﬂeﬁbkﬂg of
and a i e

hydr o dr Cl-C6 al
conv CB’PJ“‘?% ‘{Klﬁy??p“ Etroxyl 30. The met hod,
phar maceuti cal conposition or kit of clains 29

wherein selective estrogen receptor nodul ator is
TSE- %24 Ahgmehad, pharmaceutical composxtlon or kit of claim 25

wherein the selective estrogen receptor modulator is selected from
the group consisting of Raloxifene, Arzoxifene (LY 353381) and LY
335563.

27. The method, pharmaceutical composition or kit of claim 21
wherein the selective estrogen receptor modulator is a

 triphenylethylene derivative compound of the following formula:

wherein D is -OCH,CH;N(R3)R4 or -CH=CH-COOH ( R; and
R4 either being independently selected from the group consisting of
C1-C4 alkyl, or Rs, Ry, and the nitrogen atom to which they are
bound, together being a ring structure selected from the group |
consisting of pyrrolidino, dimethyl-1- pyrrolidino, methyl-1-

pyrrolidinyl, piperidino, hexamethyleneimino and morpholino);



L2

nyl]

923. 31. The nethod, pharmaceutical conposition or kit
of claim2l. wherein the selective estrogen receptor
nodul ator is a conmpound of the following forrmula: D
OR OR-OR5 ' Xwerein R and R2 are

i ndependently selected fromthe group consisting of
hydr ogen, hydroxyl, and a ppiety converted in vivo in
hydroxyl ; wherein Rs and R6 are independently hydrogen

~or C1-C6 alkyl ; wherein Dis -OCH2CH2N(R3) R4 (R3 and

R4 either bei.n% i ndependently selected fromthe group
consi st i MRBEn angd/K e fydepenndentiRBydiRgeramchyidiskyni t r ogen

atomto W&Bntjtﬁkgﬁrd g%ngpﬁ%géent oget her being "a ring

structure selec romt roup consisting of

pyrrolidino, dinethyl-1- pyrrolidino,

met hyk - 1-1¥F, [ di nvl i.peridno, . hexanet hyl enei m no,

nor phol i nlggé.n(%éaqb\ﬁ%rﬁeaf%tﬁa{?ng’é’f”&? 84k iR gr oup

C g ns i“éterqugsedﬁcltivﬁsn‘agdw rec@ldﬁ-mo%ﬂatoﬂ' ? qa{;@hmg@H_ "

phar A | C osition or kit of claim31l erein

t he %%%E%Plsoxg%fge qrenpitene, lndoriensr #1dS W6, st i ng of :

(-)- | | -

ci s- (bR - 6-phenyl -5-[4-(2-pyrrolidin-I-ylethoxy)phe
fz 66@6'8‘3‘*“?‘@1’ PEHYUr SaRiFoRRoaiHorpomkit of Claim 21

D (- )‘\fﬁ"eﬁ’l’ﬁt thakele@Rb bstfdgaR AlOptbl BRALIAPE L3ndsie

derivative compound of the following formula:

X
@b =@1
e
(U=
D

wherein D is selected from the groups consisting of
-OCH:CH:N(Ry)Rg ,-CH=CH-CON (R7jRg . -CC-(CHz)n-N(R7)Rg Ry
anle.g either being independently selected from the group consisting
of Ci-Cs alkyl, or R7, Rg and the nitrogen atom to which they are
bound, together being a ring structure selected from the group
consisting of pyrrolidino, dimethyl-1- pyrrolidino, methyl-1-
pyrrolidinyl, piperidino, hexamethyleneimino, morpholino, ring);

wherein X is selected from the group consisting of : hydrogen,
and C1-C6 alkyl; * ' |



trans- 2, 2-di net hyl - 3- phenyl -4-[4-(2-(2-(pyrrolidin-I-
yl ) et hoxy) phenyl ]-7 -nmethoxychroman). 33. The nethod,
pharmaceutical conposition or kit of claim2l1 wherein
the sel ective estrogen receptor nodul ator has the
followwng formula: R G3 RL G Z Roo-~~ .. &
wherein R and R2 are independently hydrogen, hydroxyl
or a noiety which is converted to hydroxyl in vivo ;
wherein Z is a bivalent closing noiety ; wherein
theR100 is a bivalent noiety. which distances L from
t he B-ri righesgin &, R Re, i dtsvaani hgraindependelyserited L is a

o ok st LR £ Bt G el [
sel eotaddy faromrtedhin vivaoinphydmixgl. st i ng of hydrogen, a G
yamxg

to C, hydrocarbon or a bivalent noiety which joins &
and. L to 76 forma 5-to 7- nmenbered heterocyclic

i ng30.andrhaahethodl, pheraatattiadlRdmpdatibyaitiing S10fs Johe
fore%n : X)\qlgerel n G is either absent or selected
from éeg'b?e Bve CHR&IETREPT sRodwaterds EPE-424 aBd BRah- Cs
hydr ezzar bon or a bivalent nmoiety which joins GL and L
to forma 5-to 7- nmenbered heterocyclic ring, and
hal o or unsaturated derivatives of the foregoing.
wher gi.n Gheinforifl, BRArRH O EREAERVR 150D, SE b Of
hydrogen, nethyl and ethyl.

wherein the selective estrogen receptor modulator is a compound of

the following formula:

wherein R and R; are independéntly selected from the group
consisting of : hydrogen, hydroxyl, and a moiety converted in vivo in
hydroxyl;
wherein Rs and Re afe independently hydrogen or C;-C
-alkyl; : |
~ wherein D is-OCH2CH;N(R3)Rs ( Rs and Ry either being
independently selected from the group consisting of C1-C4 alkyl, or
Rs, Rs and the nitrogen atom to which fhey are bound, together being
a ring structure selected from the group consisting of pyrrolidino,
dimethyl-1- pyrrolidino, methyl-1-pyrrolidinyl, piperidino,

hexamethyleneimino, morpholino).



34. The nethod, pharmaceutical conposition or kit of
claim33, wherein Z is selected fromthe group
consisting of -0-, -NH, -5-, and -CH<-. 35. The

met hod, pharnmaceutical conposition or kit of claim 33,
wherei n the conmpound is a benzopyran derivative of the
following general structute : RZ G3/ RL OD :
wherein Dis -OCH2ZCH2ZN(R3) R4 (R3 and R4 either being

i ndependently selected fromthe group consisting of

C -4 alkyl, or - R3, R4 and the nitrogen atomto which
t hey ar e VOGIRRIX it sSlpete Somrpide grpupsonsdistigg of rQcandr-e

sel ectied fromthe group consisting of pyrrolidino,

di met hyl -1- pyrrolidino, methyl-Il-pyrrolidinyl,

pi peridino, hexamethyl enei mno, norpholino, ring). 77
whergi n R ' ently selected fromthe
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convehereih thxompoond iis seleyeld oy the goup Toaistmg B d)-
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act i egalnoinpaphthalehavil MO (Heara s GhltiBoRAIMIgABION S on
car bon. q&ﬁgqﬁrwaﬁgutically acc%Ptable salt thereof,
sai dtr%rlfép?é U AviPRgtdd Yl devaraidindr ucture: 6 4 5 4

-R2 ylethoxy)phenyl]-7-methoxychroman).

33.  The method, pharmaceutical composition or kit of claim 21
wherein the selective estrogen receptor modulator has the following

formula:

G;
/
Z Rigo~L

~ wherein R; and R; are independently hydrogen, hydroxyl or a

moiety which is converted to hydroxyl in vivo ;

wherein Z is a bivalent closing moiety ;

wherein theR100 is a bivalent moiety which distances L from
the B-ring by 4-10 intervening atoms ;

wherein L is a bivalent or trivalent polar moiety selected from
the group of -50-, -CON-, -N<, and -SON< ;

wherein G is selected from the group consisting of hydrogen,

a (1 to Cs hydrocarbon or a bivalent moiety which joiris Gzand Lto



3R 32" 2" 7Q2 "'~ 3" 86" R3 - 4" obi- wherein
R, and R2 are independently selected fromthe group
consi sting of hydroxyl and a npoiety convertible in
vivo to hydroxyl; wherein R3 is a species selected
fromthe group consisting of saturated, unsaturated
or substituted pyrrolidinyls saturated, unsaturated or
substituted piperidino, saturated,. unsaturated or
substituted piperidinyl, saturated, unsaturated or
substjtuted _norpholino, nitrogen-containing cyclic
moi et T ¥ P dyBIeeTd Arteraskclic poigyanddinto oroirsissratand
NRaRbd&Raﬁ&Q%fBQf&%g&g_independently hydr ogen,

strai ght or branche ci- o6 al kyl , straight or branched
C2- C6 al KéASAN Ganditkermbieghtr selectod foatie goapCh

al kvnydnkises t har maceuti cal conposition
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met ho maceutical conpositign or kit “of claim 35
wher eigﬂrg1 t 2&61@?1%83;5?%%1”’5@&?‘3& gt thgéoregoing.sal t of an acid
sel ected herin Ghie s@éctedfrdin A gsgngg@ngifsﬁ @Hyﬁm%%hd'
ad|pl&ﬂ%0|dde_ggzenesulfon!c acid, benzolc acid,
canphorsﬁﬁ?bnl acid, citric acid, fu naric acid,
hydr oi odi ¢ aci d, hydrobrom c acid, hydrochloric acid,
hydrgfhlo ot hi-azi de aci d, hydroxy-napht hoi c acid,

| acti c4' aci ]EF metapd; R:“a"aaqeat,ic npnsdion lof bihptclaai 33,

met hywhatbih @i el@€ddbrort 45 a,%a epedisul £ oni c
aci d,ﬁgirt ric acid, palm t%r%upa{:b?%? %/faﬁi’ghgigi%: and
phospho¥i ¢ aci.d, propionic acid, succinic acid,

sul furic acid, tartaric

35 The method, pha;maceuh’cal composition or kit of claim 33,

wherein the compound is a benzopyran derivative of the following

general structure :

D

wherein D is -OCHzCHzN(Rs)Rs (Rs and Ry either being
independently selected from the group consisting of C;-C4 alkyl, or |
Rs, Rs and the nitrogen atom to which they are bound, together being
a ring structure selected from the group consisting of pyrrolidino,
dimethyl-1- pyrrolidino, methyl-1-pyrrolidinyl, piperidino,

hexamethyleneimino, morpholino, ring).



acid, terephthalic acid, p-toluenesul font acid, and
valeric acid. 39. The nethod, pharnmaceutica
conmposition or kit of any of the foregoing clainms 2
to 5, 9, 17 to 20, 42 and 43 wherein said selective
estrogen receptor nodulator is: OH Acolbifene \ O HO
ol HN+ d 40. The nethgd, pharnaceutica
conposition or kit of any of the foregoing clainms 2
to 5, 9,17 to 20, 42 and 43 wherein said selective
estrogen receptor nodul ator are selected fromthe
group corgiesein Rgandofz apgindspendmmtly stiezied ibetae group

Tanoyi . i Torem fene, | odoxifene, GW .
o0 refing B Bl urol ol S A BBRY: confelun Vivein,

met hbpdrekylcl ai m 1 wherein the sex steroid precursor is
adm ni stered intravaginally. 79 42. The

phar maceuti cal conposition of claim16, additionally
CONpBG.Si (e mnettivel] pipetibicatdl Yorah bt oidRRMAL 30f at

| east ,one §Fbective estrogen receptor nodul ator. 43.
The PREFTHDE BETZORITR SFHEENE ISk apticallyactyespmpound
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amount of at | east one estrogen.
acceptable salt thereof, said compound 1 aving the molecular

structure:

wherein R, and R; are independently selected from the group
consisting of hydroxyl and a moiety convertible in vivo to hYdr'oxyl;

wherein R? is a species selected from the group consisting of
saturated, unsaturated or substituted pyrrolidinyl, saturated,
unsaturated or substituted piperidino, saturated, unsaturated or
substituted piperidinyl, saturated, unsaturated or substituted
morpholino, nitrogen-cpntaining cyclic moiety, nitrogen-containing
polycyclic moiety, and NRaRb (Ra and Rb being independently
hydrogen, straight or branched C;-Cs alkyl, straight or -branched Cé-
Ce alkenyl, and straight or branched C,-Cs alkynyl).

37. The method, pharmaceutical composition or kit of claim 36

wherein said compound or salt substantially lacks (2R)-enant1'orher.
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38.  The method, pharmaceutical composition or kit of claim 35
wherein the benzopyran derivative is a salt of an acid selected from
the group consisting of acetic acid, adipic acid, benzenesulfonic acid,
benzoic acid, camphorsulfonic acid, citric ‘acid, fumaric acid,
hydroiodic  acid, hydrobromic  acid, hydrddﬂoric acid,
hydrochlorothiazide acid, hydroxy-naphthoic acid, lactic acid, maleic
acid, xﬁethanesulfonic acid,  methylsulfuric  acid, 1,5
naphthalenedisulfonic acid, nitric acid, palmitic acid, pivalic acid,
phosphoric acid, propionic acid, succinic acid, sulfuric acid, tartaric

acid, terephthalic acid, p-toluenesulfonic acid, and valeric acid.

39.  The method, pharmaceutical composition or kit of any of the

foregoing claims 2 to 5, 9, 17 to 20, 42 and 43 wherein said selective

estrogen receptor modulator is:

Acolbifene

cr

40.  The method, pharmaceutical composition or kit of any of the
foregoing claims 2 to 5, 9, 17 to 20, 42 and 43 wherein said selective
estrogen receptor modulator are selected from the group consisting.
of Raloxifene, Arzoxifene, Tamoxifen, Droloxifene, Toremifene,

lodoxifene, GW 5638, TSE-424, ERA-923, and lasofoxifene.

41.  The method of claim 1 wherein the sex steroid precursor is

administered intravaginally.
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42, The pharmaceutical composition of claim 16, additionally

comprising a therapeutically effective amount of at least one selective

estrogen receptor modulator.

43.  The pharmaceutical composition of claim 42, additionally

comprising' a therapeutically effective amount of at least one

eétrogen.



