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AfiSTRACT

The antiutemtmphic cfiicacy of the pure antioestm—
an K21 £82389 has been demonstrated pmiausly by

(Egnetic resonance imaging (MR!) in ovariectomized
aestmgen»lreated monkeys (Macaw nemsxirina).
Fufiher charafiterizatim of ihe effects 0f {CI 182388

in intact adult female monkeys with nomai menstrual
cycles was underiaken to pmfide an indicatian 0f its

palatial aciions in prcmcnupausa} wumcn. Changes

in the volume of uterine tifisues wen: measured by

MR! in early, mid and law cycic. The wmme of the
menu varied up to fivefold between individual
moukcys but serial ubsawatinns in individuals
pmvidad suifinim: premisian ta afiaw accurate: asses?»
ments to 33: made ef changes in tha endometrium and

mynmctrium timing the marge 3f the menstmai cycle

and follawing ICI 182,786 adminiatration, In cam‘
parison with its initial size in unnamed mankeys, the

endwmetrium increased in valume by 60% and 125%
in the mid and late a}:ch respectively. In contran, the:

size 01‘ the myometrinm deareaseé signifimntiy. by
15% from cady In mid cycle and then rawwmi ta

near its initia! volume in the Kate cycle. Treatment
with ICI 182380 beginning in the: aaxly part of the
menstruai cycie prevented the growth of the uterus.

The magnitude and duratinn at” the response was
fiependent on whether a: not avalatian occurred

during treatmcnt with It?! 382.1380; In animals rm»
dared anevulamry, growth of the endametrium was

blocked compietely by ICI 182380 and the wfiume of
the tissue daclincd below tha: prcscm at th: siart 3f

the manstmai cycie. Antiuterozmphic eflficacy was

signifiwmiy less in monkey whiuh mule:th during

treatment with iCI 182.?8fl. Th»: volume: caf mama
mairium was reduceé subsiantiafiy by amicastmgw

treatmant, and the difierence in response between
ovulatory and anewiatozy mankeys was less marked
than that of the endometrium.

3m:sz {af Enfiacrfnaiagy (i993) 3381 2&3—26‘?      

KmTRGflUCTIGN

ICI 182380 is a preteen: spacific pure: aminestmgen
which may pm“: superiar m canvcntianai partial
aganist anthestmgens in the ire-airman: of breast
Cancer {Wakefing e: 31‘ 1993). Preview studies

avail-431w the antisestmgenic potency and effiaacy of
ICI 182386 in avariectomized Gestmgcmtreated

monkeys (Macaw aemesfrina) by magnetic resonance

imaging (MRI) of the uterus (Watertan at a}. 19:91;
flukes e: 0!. 1992). A daily (Ease of {ii-1mg ICI
ISRJSBEkg sample:er biwked the utermmphic

actian Gf magenous aestradinE-«l’f3. Singie intra«
museum: injectians at" a innyacting ail—based
farmuiation of ICI 182333 in wariectomézed

menke'ys were 3150 shuwn t0 inhibit oastmgcn acticm

in a dosevdepcndent sustaincd manner (Dukes er as}.

mea! {3}“ Eadem’asfagy {I993} 138., 2036253 (E 29193 Jamaal 9f Emiocrinelngy L16
m22w¥37§5f93ffl133~3283 “2.01333

1992}. MRI has been used to abscrve the 1::me

during the Hanna) menstrual cyan: in women (mamas
e: a!" 1986; Raynor er 4?. 1986; McCarthy er a}. 1986;

Wiczyk e: :21. 3988; Earmfi er al‘ 1991) and the

response :0 exogenous endocrine agents {Demas
22 a}. $86; McCarthy a: £211 1936; Andreyko a; :23.

1988; zawin e: :25. 1996), MRI has aim been 1133:}

quantitatively {a measure the: changes in madame af
ihe endometrium anti myometrium during the normal

manslruai cycle in M. nemastrim (Watermn é’f a1.
1992} The MRI studies repented here were performed
is waluata {has antiutcmtwphic effects a? It?! 132.7780

in admit {emaie monkeys with normal menstrual
cycles{ Such gtudies are rciwant to the mammal

appiicaiien of ICE £82333! in the treatment of bath
malignant and benign oestmgen—responsive (£53me
in pre- and perimmopausal women.
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MATERIALfi AN!) METBGDS

Mimi handfieg are} matinee: Mules

Mamie femaie pigtail monkeys (M. eemerrreze) of
see kg body weight with regular menstrual eyeiee

were used. The normai menstrual cycle in this. species.

is 29-32 days in length; menstrual bieeding usuaily
lasts 3—4 days. Daily vaginal swabs were taker: to

detect the were: of meme-eel bleeding and the first
day ef menstruation was riceignared day l ef the
eyeie. Where required, bleed. samples {2 ml) fer eubw

sequent humane anelyees were eelieeted daily. MRI

examinatiens tee}: place before the animals received
{heir returning feeri. in order m minimize artef‘aeteel

neiee associated with get meiien. Anaesthesia was

induced will: 8*? mg ketamineikg (Verifier: Parke

Dares, Pentypoel. Sweet, LLK.) and riaintained
with haleihene (Fluethene; 1C1 Pharmaceuticals,

Maeelesfielci, Cheshire, UK.)

The timing 0!“ MR1, drug treatment and bleed

sampling was echednled by reference to the firei tier

of menstruatien. To erevide a baseline with which to

compare the effects ef rimg treatment, three MRI
measuremems ef‘ the uterus were made during each of
two cycles in ten unireeteri menkeye (Warmer: er e3.

19%). Images were recorded in early {days 2—6}. mid
(days 12-18) and late (days 21.45} cycle am! sched-

uled by reference to the elifi'erenoes in cycle length in
individueis. images were reeerded at similar time-e

paints in menkeys treated with R31 £82331 beginning
early in the menstrual cyele (days 2—5). Tim ferme—

laliens {if ICI 132383 were used: a. shortvaeting
prapylene glycol-based evolution (F 1) administered
once daily im. for 25 days at a dense ef {H (exS) or

02 mg (a: 5) EC! ISQJflGikg, and a lengeaeting easier
eii~baeed soiutiee (F2) given as a single im. inieetiee
at” 2'5 (11:26) ar emg (anti) {CI L8238flflcg.

 

Quantitative Mill

The metth Fer measurement 0f endemeirium anti

myemezriam eeiume is described in detail elsewhere

{Water'th er 5;}. 1991, 1992.; Dukes er mi. l992).

Eriefiy, the study empleyed a. Bieepee 40012.3
instrument {Oxford Reeeareh Systems, Cerentry,

Warwiekshire, UJC-) m reeerd a series (if eblique
images (if the uterus. Fer eaeh animal on each

oceasien, sagittal sighting images were used re deter»
mine the: spatial {rev-ordinates 0f the uterine mrvix and

famine. From these ee~erdinaies, MR! parameters
were calculmed to allaw the acquisilian (if eight

eemigeeue eeiiqne eliee images, the thickness, peeie
tier: and Grieritatian {if which were famed m depend

on the eeeter cementing the fundus and cervix. Thie
pracedure allowe repmdueihie presematien {if the

Jeureei e! Endeert‘neleg}? (29%) 133, 3333439

uterus, independent ef its Sixth location and edema.
tier! in the pelvis {Dukes e: mi. 19%; Waterten er :3}.

1992}. Image matrices were 256 X 256 giving an in
plane reseiuiiae ef 6-6 mm. The appearance el‘ the
images (see the Flate} results from the choice eat” MR}

parameters, in particular the magnetic: field strength
of 2‘35 tesla, the eehe time ef 501115. the repetition
time 3f 3 s. and euppressien {if {he signai fmm fat.

To allew comparisons between imagee acquired on
different making, iissue eelumes were measureni

rather than enéometrium heighi er area, since the

former avoids arlefaete fmrm repesitienieg errors
or shape change-e. Endomeirium and myemetrium
velumes were obtained by pixel wanting in the
oblique images eeing the irregular regiemeflimereet
facilities within the pregrems uxemr er DISNMR
(Bruker Analytieehe Meestechnik Gmhfl. Karlsmhe,

Germany). Only slices more feudal than the internal

as were included in the analysis. The junction zone
was includee with the myometrium. Any contribution

in enciernetrium velume from the lumen was neglected

since. except during menstruatien, this is irent—y narrow
and insignificant in mmperisen with {he endenierrium
(Dukes; e: a}, 1992; Waterien e: :33. 19?2}.

Altheugh, in principle, the prescription 0f regien»

ef~interesl can be subjeetive, the method empleyed
minimizes errors, since the presentation cf the uterus

was the same at each examination (Watenen er a3.
1991. 3992; Dukes er e1. V392). Fer each sanitize]r the

same eesewer analysed eli imagee. Weathers-week ami
eyelevteeycle coefficients of variericn were as law as

5% {Weterten er e}. 3992).

Analysis of rewrite

The volumes ef the endemetriem and myemetrium in
treated and untreated greups were calculated as the

arithmetic mean (i: 5.2M.) nemalized by reference
to tissue velumes in individuals at the first MRI

measurement. Differences between greup means were
tested fer significance by the unpaired Student’s
:--test.

RESULTS

Uterine volume in the natural menstrual cycle

The velumee ef the endometrium and myemeu‘inm
were meaeured by MRI in early. mid and late cycle

in two cycles in each of ten different untreated

mankeye {Text-fig. 3). The mean interval between

repeat measurements was 4 menths (range 1-9
mes-mile}. Tissue winmeg varied widely betwaen indi»

eiduaie but less so in repeat measurements in the same
animal Tyeical images reeerded in me maul-my at
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TEXT‘FIGURE l. (a) Endometrium and (b) myomeuium volumes in untreated
monkeys during the menstrual cycle. For each of ten animals the bars represent
(From left) tissue volumes measured by magnctic resonance imaging in two
separate menstrual cycles, during the early (days 2—5}, mid (days 12-48) and
lalc (days 21—25) stages of the cycle.

Journal of Endocrinology (1993) 133. 203-209
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Ejects of [CI 182.780 in adult menstruating monkeys

 
F2 (2-5)
in = 3)

F2 {4-0)
01 = 5)

TEXT—FIGURE 2. (a) Endometrium and (b) myometrium volumes in untreated
and ICI {BAND-treated anov'ulatory monkeys. Tissue volumes at mid and late
cycle were normalized to those recorded at the beginning of the cycle in each
individual. From the left, values are means i 5.8M. for untreated controls;

monkeys receiving once daily injections of 1C] 182,780 (O-l 01' 0'2 mglkg) (Fl)
for 25 days. beginning on cycle day 3; monkeys receiving a single injection of
1C] 132.780 (25 or 4 mg/kg) (F2) on day 3.

days 3 (early), 16 (mid) and 24 (late) of the cycle are
illustrated in the Plate, figs 1—3 and in another case at

days 2, 16 and 23 in the Plate, figs 7—9. Analysis of the
data showed that >75% of the variance arises from

interanimal variability. Average coefficients of varia—

tion for volumes measured in difl‘erent cycles were in

the range l4—19% for the endomctrium and 63—10%
for the myometrium.

The endometriurn increased in size in the

follicular phase of the menstrual cycle in 17 of 20

cycles (mean increase 60%, P<D-001; early vs mid

cycle volume) and this growth continued in the

luteal phase in 18 of 20 cycles (mean increase 65%,

P<0-001; mid vs late cycle volume). Changes in the
volume of the myometrium were smaller but a

consistent pattern emerged in which a decrease in

size was observed in 18 of 20 cycles in the follicular

phase (mean decrease 16%, P<0'001; early vs mid

cycle). In the luteal phase the volume of the

myometrium increased in 18 of 20 cycles (mean

10%. P<0-02; mid vs late cycle volume). The net
effect of the follicular phase shrinkage and luteal

phase growth of the myometrium restored mean

myometrium volume to near that recorded initially

(94%, P>0~05 compared with early cycle).

Journal of Endocrinology (1993} 138. 203—209

Efl'ect of [Cl 182,780 on the uterus

The effects of [CI 182,780 on the appearance of the

uterus in MR images is shown in the Plate. Plate, figs

4—6 and 10—12 illustrate the mid corpus of the uterus

at early. mid and late cycle, in individuals treated
with the rapid— (F1) or slow— (F2) release Formulations

of KS] 182,780 respectively, compared with images

recorded in control cycles in the same individuals

(Plate, figs 1—3 and 7-9). The dramatic shrinkage

of the endometrium (central high~signal zone) is

immediately apparent; the myomctrial changes are

less obvious from visual inspection of the images but

emerge clearly from quantitative image analysis.
In monkeys treated with [Cl 182,780, the magni-

tude of changes in the volume of the endomctrium

and myomctrium was dependent on whether or not

individual monkeys were rendered anovulatory by the

treatment. Where serum progesterone concentration
(not shown) remained below 2 nmolfl in the second

half of the menstrual cycle. animals were judged to be

anovulatory; similarly where progesterone exceeded
this value and remained elevated for at least ll] days,

ovulation was assumed to have occurred. By this

criterion, treatment with 0-] or 0-2 mg ICI 132,780fkg

daily (Fl) blocked ovulation in three or four of the
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TEXT-FIGURE 3. (a) Endometrium and (b) myometrium volumes in untreated and lCl I82,780-treated ovulatory monkeys,

Tissue volumes at mid and late cycle. normalized to those recorded at the beginning of the cycle in each individual
monkey. are compared with mean values (it starts. n=20) for untreated controls. From the left. values are
means i 5.514. for untreated controls; monkeys receiving once daily injections of [CI 182.780 (0-! or 0-2 mgikg) {F1} for
25 days beginning on cycle day 3; monkeys receiving a single injection of [CI 182.780 (25 or 4 mg/kg) {F2} on day 3,

five monkeys respectively, in each dose group. Simi-

larly. ovulation was blocked in three or five of the six

monkeys receiving a single injection of 2-5 or 4mg
ICI 182.7801kg (F2). There was a tendency for the

her-dose groups to include fewer ovulatory cycles
“in this was not statistically significant with the small

group sizes employed.
The mean changes in the volume of the endo-

metrium and myometrium in [CI 132,780-treated

animals are presented in Text-figs 2 and 3. Since

absolute tissue volumes vary widely between indi-

viduals (Text-fig. l), the effects of 1C] 182,780

were assessed by normalizing the volume of tissue(s)
recorded in each animal at the mid and late cycle

observations to those recorded at the beginning of the

cycle. prior to treatment, and by comparison with
similarly normalized observations in the untreated

controls. in monkeys rendered anovulatory by lCl
[82.780 (Text-fig. 2). the normal follicular and luteal

phase growth of the endometrium was blocked

completely and tissue volume at mid and late cycle

was significantly (P<0-001) less than that before

treatment began in each of the treatment regimens.

Although shrinkage of the endometrium was most

apparent during the first half of the cycle {mean
decrease — 61% compared with +60% control.
P<0AOOL at mid cycle). blockade of growth was

sustained throughout (mean — 67% compared with
+i25"/u control. P<0'00l. at late cycle). When the

occurrence of ovulatiOn was accounted for. no sig-
nificant differences emerged between the effects of the
different formulations and doses of ICI 182,780. with

the exception that the 2-5 mg dose (F2) appeared

slightly less efiective (P<O-05) than the 4-0 mg dose in
the second half of the cycle The volume of the

myometrium in [CI 182,780-treated anovulatory

monkeys (Text-fig. 2) decreased more rapidly than in

controls in each treatment group from early to mid

cycle (mean - 35% compared with - 16% control.
P<0'001. at mid cycle) and this decline continued in

the second half of the cycle (mean - 54% compared

with — 6% control, P<0-001, at late cycle).

In monkeys in which treatment did not block

ovulation (Text-fig. 3), the mean effect of 1C1 182.?80

on the endometrium in the first half of the cycle

( — 27% compared with +60% control. P<D-0l] was

Journal of Endocrinology (1993} 138, 203—7209
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