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' Effects of estradiol with and without testosterone on body
composition and relationships with hplds n

postmenopausal womcen

" gpsan R. Davis, MD, PhD,! Karen Z. Walker, PhD,” and Boyd J. G. Strauss, MD?

o tseive(| Decetber 25, 100U revised and aceepicd Apwil 3,

ABSTRACT

Objective: The cardioprotective elfecls of postmenopausal estrogen teplacement (herapy are
mediated by several mechanisms, including favorable ctfects on lipids and lipoproteins, The extent
to which the latter reflects modification of body fat distribution by sex stereids is not knewn. Hence,
we investigated the relationships belween chanpges in lipids and measures of body composttion in
postmenopausal women who were administered estrogen therapy with and without testosterone.

Design: We randomized 33 postmettopausal women o treatment with either estradiol 50 mig (E)

- alome or estradiol 50 mg plus lestosterone 30 mg implants {E&T) administered cvery 3 monihs for
2 years in conjunction with cyclic oral progestins for women with an inlact nferus.

Results: Both therapies were associated with sustained reductions in total cholesterol and low-
density lipoprotein (IIDL) chelesterol. ln women who received E but not E&T, hip (< 0.001) and
abdominal circumferences (< 0.03) and fat mass: fat-free mass (EM:FFM) ratio over the abdomen

(p = 0.03) declined. E&T but not E resulicd in increased FEM (g =

0.001) and a reduced TMUEEM

ratto {p < (0.05). For B but not L&', the decrease in 1. cholesterol was significantly related to
changes in total and compartmental body fat and to change in the FM:FFM ratio (p < 0.05),
Conclusion: Bstrogen replacement has effects on body fat distribution in postmenopausal
women that are assoctated with Improved lipid parameters. Addition of parenteral testosterone does
not nepate the favorable effects ol estrogen on LDL cholestero] levels hut may allenuade the reduc-

tion int ceniralized body fat achieved with I impluants.

Key Words: Tostosterone — Fstradiol-

-Menopause — Body composition - Blood lipids,

oronary heart disease (CIUY), the [eading
causc of death in women in industrialized
countries, gencrally affects women later in
life than men. The loss of ovarian cstrogen
production af nmenopause is assoctated with metabolic
thanges that adversely influcnee cardiovascular dis-
tase risk. Probably the most studied of these 15 the ef-
‘et of estrogen deprivation on lipids and lipoproteins.
With increasing age in women and possibly as a con-
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sequence 0f menopausc, total cholesterol, wiacylglye-
erol {1 AG), and low-density lipoprotein (1.1D7.) choles-
terol increase and mgh-density lipoprotein {(HIDL)
cholesterol and its subfraction 1UI.-2 deercase. Rody
compaositton and fai distribution also change in the
postmenopansal years such that women fend to lusc
lean bady mass™ increase total body fat, > and de-
velop a ntore cendraliced (android) patiem of body fat
distribution > The more android pattern of fat distri-
bution is associated with higher risk of CLID."™" It is
likely that these changes in body composition and fat
distribution are related to the development of a more
adverse lipid profile n the postmenopausal years.
Estrogen replacement thorapy (ERTY, with and with-
out progestin, iinproves lipid profiles in hoth normaoli-
pemic” and hypercholesterolemic postmenopausal

women,'“'! and these effects do not seem to be ad-
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ESSRADIOL AND BORY COMPONTION

versely intluenced by the use of parcntoral tostoster-
one.” There are, however, lew prospeciive duta pertain-
ing to the effects of ERT on body cormpasition and fat
distoihulion or [0 the relationzhips between such
changes and the cffects of ERT on plasma lipids and
lipoproteins and the effects of concomilant testosterone
iherapy on these relationships,

The administration of androgen replacement
therapy, usually in the form of testosterone, is used for
the restoration of libido in symptomatic women™'? and
for the prevention of hane loss afier menopause.”
With the increasing availability of testosterone and
other androgen supplements for women, the inclusion
of androgen therapy in postmenopausal hormone regi-
mens is becoming more widespread. However, the ef-
Tects of adding testosterone to cslrogen therapy on body
composition have not been teported. We teport the re-
latiomships between changes in body compesition and
far distriburion and lipids and lipoproteing after long-
termn adininistration of estradiol alone or estradiol plus
festosterone,

MATERIALS AND METHODS
Subjects

As reported previously,” 34 postmenopausa) women
(=12 months of amenorthea and had serum fellicle-
slimulating hormone levels = 15 TIL} whae attended
the menopause clinic of Monash Medical Centre, Mel-
bourne, Australia, velunteered for this smdy, which
was approved by the Human Rescarch and Ethics Ad-
visory Comumittec of Monash Medical Centre, Mel-
bourne. All sabjects gave their written informed con-
scnt. None of these women had previously been treated
with androgens or had reccived hormone iinplants, al-
though some had received oral ERT.

Meihods

Women were randomized independently (o single
blind treatment with either estradiel 50-mg implants
alone (E) or estradiol 50-mg plus testosterone 30-my
implants {E&T), hoth donated for the study by Organon
Australia Ltd.” Implants were administered every 3
maonths for a period of 2 yvears. £ or T implants were not
inserted if a preceding blood test indicated that serum
estradiol or testosteronc levels exceeded 300 pmol/L or
4 nmol/L, respectively, During the study, [3 estradiol
implants were withheld from geven women who re-
ceived BE&T treatment, and 7 estradiol immplants were

withlzeld from four women who received E alone. Thir-

teen testosterone implants were similarly withheld.”
Women with an intact uerus were treated with cither

394 Aeacpause, Vol 7 o, 4 2000

cvelical medroxyprogesterane acctate (Provera, Cp-
john Pty Ltd, Rydaimere, NSW, Australia) 5-10 my o
norethisterone {Primolut N, Schering Pty. Ltd., Ajey.
andria, NSW, Australia) 2.5 mg orally Tor 12 days per
month. All investigations were pertormed at enfry ing
the study and then af six monthly intervals lor 2 vears,
All investigators and research assistants involved ip
body compasition measurcments and data analysg
were blinded as to each patients therapy. _

Women were weighed without shoes and whila
wearing light clothing or underwear, Weight was nea-
surcd to the nearest 0.1 kg on a digital scale, and body
height was measured using & wall-mounted stadiom-
eter. Body mass mndex was calculated as weight (kg)
divided by height {m) squarcd. Measurcments of body
circumizrencey and skinfold thicknesses were under-
taken by a single skilled individnal using standard pro-
cedures.'* The Werld Health Organization a%dominal
circumlercnee was tukén as the greatest cireumnfercnce
between the lowest rib and the top of the pelvis. Skin-
fold thicknesses were measured at the triceps, biceps,
and subscapular and suptailise sites with Harpenden
calipers (Holtain Ltd., Crymych, UK). Body composi-
tion was measured by dual-epergy X-ray absorptiom-
elry (DXA) after a whole-body scan taken on a DPX-L
seammer (DPX-L; Lunar Corporation, Madison, WI,
which was standardized daily against a calibration
block. Totlal body fal mass {FM), the sum of [aly ele-
ments in all fat tissue, ' was derived according to com-
puter algerithms supplied by the manufacturer (DPX-L
software version 3.4, Lunar Corporation), and free-fat
mags (FEMD) was taken gs 10tal body tissue minns FM.
1n addition, an abdominal region of interest was de-
Mined manually by delincating a superior border at the
level of the top of the L2 vertebra, an inferior border at
the botiow of the L4 vertebra, and vertical borders
drawn through the intersection of the supcrior border
with the left and right costal margins. The ratio of ah-
dominal FM to FFM was then determined after compa-
sitional analysis of this region of interest.

Accuracy of dal body (at by DXA has bgen as-
sessed by coniparison to underwater hydrodensitom-
city in 12 healthy adult volunteers. The correlation was
# =~ 0,895 {p < (L.0001) with a between-method bias of +

4.8% (range = 2-Y%). Precision of the DXA was a5

sessed by 1 repeated measures on one healthy volurn-
teer. The coefficient of vanability (CV) was 1% for

percentage of fat, 0.6% for FFM, and 2.1% for FM-,.
- Precision of the sum of the thicknesses of four skjnl'ol_ds

was assesscd by cight repeated measures in. three

. .. . I
healthy volunteers by two rained technicians. The CV

varied from 5.9% to 6.3%, depending on the fachniciat.
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For sccuracy of the sum of the four skinfold thick-

-nesses, the cotvelation with DXA was r — 4.921 (p <

(LO0GOE).

Serum estradiol and lestosterone were measured by
Total cholesterol, TG, and HDL
cholesterol were measured by automated standard
and LDL cholesterol was caleulated accord-

ing 1o Friedwald. e

Statistical analvses

The data comprised repeatcd measutements on each
individual at baseline and then every 6 momhs for 2
years. Results are expressed as the mean + standard de-
viation {SD). The baseline data were tested for treat-
ment diffcrences by two sample 7 tests. For 6-, 12-) 18-,
and 24-month data, parameters were analyzed by mul-
tivariate analysis of covariance (IMANCOVA). Data
werc also compared a1 bascline and afier 2 years in each
grour by Student’s paired ¢ test. Relations between
variables were established by Pearon’s correlation co-
efficient. Analyses were performed using Micrasoft
Execei 5.0 Jor the Macintosh. The level of significance

~ was taken as 0.05.

RESULTS

Thirty-two women completed the study: 17 inthe B

~ goup and 15 inthe E&T group. One woman discontin-

aed for personal reasoms eurly after conmumencement,
and the other discontinued after 12 months because of
weight gain. At baseline, after randoemization, the E
group did not diffor from the E&T group in smoking or
sicohol habits, hysterectomy or ovarieclomy stans, es-
rogen or testosierone levels, or levels of blood lipids.

- Body maus index also did not differ hetween the two
. groups (24.6 +3.1 and 24.6 = 3 3 kg/m” for E and E&T
. therapy, respectively). The mean age of the 17 women
tmthe E group, however, was significantly lower than

that of the 15 women in the C&T group (51.3 = 5.7
years and 57.0 L 5.2 vears, respectively, p < 0.01).
All body composition variables were analyzed using

| 882 as a covartale; no significant effect of age was
| demonstrated.

Changes in the hormaonal siatus of women hn,fore and

: ifter the study intervention are shown in Fig. 1. At

taseline, the women who werc recetving I2 and the
#omen who were receiving E&T did not ditfer signifi-
tantly in their levels of estradiol or testosterone. Afier 2
years of therapy, serum estradiol levels were signiti-
tantly higher than at bascline in both treatment groups
P =0.001), whereas, as expocted, serum (estosterone

Temained unchanged in the B group but increased with

B&T treatment (z < 0.001).

1500
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* *
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FIG. 1. Serum levels of eximadiol (A) amd estostzrons (B) ar baselins
(closed histopramyand ae 2 years (open histogram in 32 postnenapausal
women who recaived estradiol 1111]][11‘1Ll, o estrad f1ol '|1T|1_'|| s pl‘L]S tes-
testerone. Vorticad lines indieate the standard ervor ol The moun, *, sig-
nillcant change from baszline (p = 0,001 %

The ctfects of therapy on hone mineral density have
been previously reported.” Here we report the detailed
analysis of change in body composition and far distri-
butien and the relationships of these changes and
change in hpoprotein Tipids.

Over 2 vears, mean body weight decreased slightly
inthe E group (from 65.1 £9.2 kgto 64.1 £ 8.9 kg) and
increased slightly in the B&T group (from 63 4 +7 8 ke
to 64.6 = 9.7 kg), but these changes were nol statisti-
cally signiticant. Similarly, total body FM as defer-
mined by DXA did not change significantly throughout
the study (Fig. 2). Although thera was a modest decline
in FM with E&T therapy over 2 years (37,4 = 7. 1 kg to
338 £ 7.7 kg), this change did not achieve statistical

Sdnransz, ol 7 Ao g 20 397
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43

40

Fat mass
{(kg)

oL 1 1
LA h 1

3“ 1 L 1 I I
0 6 12 18 24

“Months of treatment

FIG. 2. Tord budy S determined by DXA in 32 postmenopavsal
wommed who reselved esiradiol implants (8} or estradiol implams plus
testoglerone () overa 2-year period, Vertical lines indicate the standard
error of the mean.

significance {Table 1). In the E&T group but net in the
E group, levels of FEM increased significanty over the
2-year period (248 =59 kg to 27959 kg, p < 0.01},
whercas the FMFFM ratio declined {p < 0.03). The
MANCOVA of body vartables gave a significant treat-
ment effect (x” = 17.26, 9 df, p=0.05}%

Change in the deposition of abdominal fat was afso
examined. Tn the group that was given estradial im-
plants alone, there was a sigmificant decline in the
FM:FFM ratio measurcd In a region drawn directly
over the abdomen {p < (1.035). This reflected both 4 de-
crease  fut over the abdomen from 1,51 £0.57 to 1.43
= .59 kg and 2 concurrent increase in FFM in thig
area, from 312 £ 0,55 to 3.50 =~ 0.52 kg, although
these changes in themselves did not reach statistical
significance.

Changes in anthropometric measures of givth over
the 2 years of the study arc given in Table 2. Women
who received L implants alone showed significant de-
creases in ip and abdominal circumfcrences (p < 0.01
and p < 0,05, respectively}). There was also a trend-to-

“ward a dectease in the wmbilical circumference {p =
{1.0M3). These changes were nol observed in women who
were given L&T.

Owver 2 wears, both total cholesterol and LDL choles-
terol declined in both treatment groups (Fig. 33 LDL
cholesterol fell from 4.0+ 0.89 mmel/L to 3.3 £ 0.94
mmolL (p <0 0.01) in women who were given E im-
plants and from 4.1 = 0.77 pmol/L o 3.4 1 .91
munel/T {(p < 101} in women who were given E&T.
The decling in the ratio of LDL ¢holesterol to FTDL cho-

30% hferspoese, Vol ¥ dao 6, D

Tesierol, however, was only significant in women wlyg
were given [ alone (p < 0.01).

Relationships betwoen changes i LDL eholesterq)
and chaunge in body fat were also examined. With |
alone, there was a positive and significant relationship
between the change in LDL cholesterol over 2 vears
and the change In total body fat (r = 0.494, p= 0.05)
(Table 3}. Change in LD cholesterol was also signifi.
cantly related to change in the FM:FFM ratio aver the
abdomen (r — 0.642, p < U.Ul)_; b0 change in the totai
body FMFEM ratio (= 0.519, p < 0.05), and 10 the
change in hip circumference (r=0.670, p <0.01}. Simj-
larly, the change tn the ratio of LDL choelesterol to HDI
cholesterol over 2 years was significantly rclated o
change in total body FM, to change in the total body
FM:FEM ratio, to change in the FMEFIM ratio over
the abdonacn, and to the change i Inp etreumterence
(all p < Q.03) (Tabie 3). Analysis of comparable dara
in women who received treatment with E&T indi-
caled that nome of the relationships was of stafigtical
significance.

DISCUSSION

Wormen who are commeneing HR'I are often anxious
that their treatment will exacerbate weight gain, This
study confirms that csiradiol implants, which result in
relatively high circulating levels of cstradiol, do net
sumificantly increase body weight or lotal body fal m
postmenoepausal women over a 2-year period. More-
over, the addition ol estosterone did not adverscly af-
fect hody weight or total body fat,

Our results with E alone are in agreement with many
previous studies. Although weight gain with ERT has
been reported,” ¥ most studies indicate that ERT ¢i-
ther decreases or has 1o influence on body weizht %
Similarly, despile ane report that BERT iacreased the

percentage of body fat,'” the present study is consistent

with other findings that total body M by DXA is un-
affected by ERT?™? and with a recent twin study that
indicated that in monozygotic twins discordant for ERT
use, the twin that received the hormone therapy had the
lower FM.* ' '

After menopause, womon typically txperience a
loss of FTM,”Y a decline that is not alleviated by
ERT.'"**2* In, this study, FFM remained stable over 2
years of ERT alone; but treatment with E&T sigmifi-
cantly increased total FEM (p < 0.01) while decreasing
the FMEFEM ratio (p = 0.05). This change has the -
tential lo influence the lipid profile; a study of 4?-6
women i the Virgilio Menopatsal Health Project -

dicated that lovels of both total cholasterol and LDE

chelesterol arc inversely related to FFM.*
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TABLE 1. Change in body comiposition in pastrienapausal women wha recenved hormonad replocament therapy wirh
exvadied (= {7} or with esiradiol plus westosierone (n — 15) impiaiis for o pericd af 2 pears
Fatrading - Eurrudiol plos testosterong

Faramsher " Baseline valus CAfler?y Baseiine value Alter 2y
‘Totak bady fat mass (ki) 33T £6G 3zl Ll68 374x70 RERC Y
Tuotal body FI'M (kg) 280 L a5 282<38 MELEY XED L0
FMUFAM catio L34k 0] 1.31 £{0.42 Lo =058 . LAg+g.s28
Fal mazss aver ahdemoen g 1.51 =57 143 0059 .60 — (.55 .64 = (L6S
E¥M over abdomen {kgh NPV 3304052 RS 33 E034
FOFFM over the abdoimen 043 =016 0,42 20 14 (51 £ 01K Al £0.2]

" Data are the mean = 5D
. “Simiticant change over 2y, p < 041,
“&ipnificant change over 2 ¥, g <0035,

TABLE 2. Change in anifiropomeiric measives of girth i posimenspousal women who received hormomal
replacement therapy vith estradiol fn ~ 17} or with estrodiol plrs tesiosterone (= 13} Implants for a period of
2 vears

I reatment: estropen

Treatment: estrogen phus
testostarone

Parameter Bascling value Aller 2y Baszline valug Aller 2y
W0 abdominal circumfersnce {cir) 02 &= [0y Re4 113" G415 FER
Libilical etreumnlerenee (cni) BT 111 BA.T 4+ 10,80 fa+ 111 §83+94
LLp clrenumferencs (e H04+83 9ES A4 (246l YTY+ 2
Data are the mean + 300,
"aignatieant chamge aver 1w, p < 05,
“Trend rowards a change over 2y, p = L0/,
“Sigeaficant chags over 2 v, g = 001
8 TABLE 3. Relationships berween chanpe in LDLscholesterol
or in charge in the ratio of LDL-cholesterol to
HDL-clholesterol with change in booky fat or Mp circumference
6 - i postnenopausal women trealed with estradiol fn = 17, ar
i with exiradiol pius testosterone i — 15) implants for g period
mmo¥’L uf 2 )
44 . Clangein
Cliange in ratio of LTIL:
LLL-chalestornl HIDI-chivlesteral
1.
: E E&T [p E & T .- valuc
Change in tetal hody fat EVE (.34 n.49¢
u- D Change in Lhe tial
body FM:FEM ratio .32« L33 049
NG 3. Changes in the lipid prodle {etal Gwlesleral, HIDL cholasterof, Change in FM:FEM
LBL chotssteral, and ths rafio of LDL 10 I[TDL chelesterol) m 32 woimen avar the abdomen 0.64¢ 141 0,520 .31
wid received sstradiol implants (E) or estradiol implants plus 1estoster- Chunge in hip .
we (B&T), — EarOyears; BB T ar2 veors, B T& T wt O yeurs; B8 E&T circumference o7t 004 (568 0,12

a2 yeurs, Vertical hars indicate the standard viror ol the mean. *Sis-
efigan diffsrent berweern # and 2 years. g = (L03.

Althoueh F and E&T treatment scem similar in their
tlfects on body weight and total body fat, they differed
in.their effeet on tissue composition in the abdomen.
Although the women who werz reated with E implants

- Alone exhibited & mean decrease in the FM:FFM ratio

[ region drawn over the abdomen (p < 0.03), the

Trata given ave » values.
“Sronilivenl relationship, g = 0,03,
“Signifeunt relatonship, p < 0L.01

FM:FEM ratio i this region remained wnchanged in
woinen who received E&T. There were, however, only
15 women in the E&T group; this caused a lack of sta-
tistical power. Nevertheless, our samiple size calcula-
tions indicate that when observed differences in body
composition failed fo reach significance in the E&T

399
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ESTRAINOL AND BOLYY COMPOSITION

group, this was duc to a lack of hiologically relevant
diflersnoce because the sumple size that was required (o
show significance was unrealistically high.

Anthropometric measures corroborate our DXA
Imdings. I therapy alone was assoctated with signifi-
canl decreascs in both hip and abdominal circumber-
ences (p < 0.01, p < 0.05, respectively). This was not
seen tor women who were treated with E&T, The an-
thropomietric and DXA data rom women who were
given [ implants are consistent with previous studies
that showed by DXAH 32328 4y anthropom-
eipy™!84 222027 that TRT either prevents the increasc
ot central body fat after menopause or has a neutral ef™
fect, but the difference in the response of the women
who were given E&T suggests that the addition of T
may attepuate the fuvorable effect of reducing post-
mcropausal centralized fat accumnlation with B alone.
‘The clinical implication of this observation is that the
positive relationships between changes in body fat dis-
tribution and T.DL. cholesterol and the L. cholester-
ol:HHDL cholesterol ratic scen with E alone were not
seen with E&T. Differences in crreulaling lipoprotein-
lipid concentrations have previously been reported to
be associsted with variations in the regional distribu-
tion of body fat.*® Over the 2-year period of our study,
beneficial lipid changes wore observed in women who
were Ireated with E. This outcome is consistent with
other studies' ™" % and supports the hypothesis that the
beneficial cffects on lipid parameters observed with
postmenopausal estrogen replacement are the result of
direct etfects of estrogen on lipid mctabolism com-
bined with favorable cffects on centreal fat deposition. It
1z of interest that although the addition of testosterone
to the estrogen therapy resulted in less proncunced
chiange in ceutral body fat, it was nevertheless associ-
ated with an mproved lipid profile (Fig. 3). Whether
the merease in FFM with testostcronc acted as a meta-
holic counterbalance is not known.

Testosierane levels decline with age,® and bioavail-
able testosterone may decreasc further in postmeno-
pausal women who take oral estrogen.”' A case there-
fare can be argued for concwrrent androgen and
estrogen replacemient after menopause.®! Tn particular,
the addition of testosterone can signifcantly increase

bone mineral density,”'” and it also markedly im-

proves measures of sexuality.” In addition, as we -

showed here, the addition of tesiosierone to ERT re-
verses the decline of FEM seen after menopause,”™ but
in considering the use of testosterone therapy, these ad-
vantages nocd to be balanced against possible long-
lermn adverse effects on deposition of centralized body
fat,
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Endogenous androgen excess in posimenopaugy
women 18 clearly associated with increased cardiovy.
cular risk, because of perturbarions m lipid and carbg.
hydrate metabolism, and a more android weight distr.
bution %% Tn this sludy, undertaken with women of
notimal body weight, 1t was found that although testos.
terene therapy offrel the reduction of centralized body
fut evident after estrogen alone, it nevertheless still pre-
scrved the favorable effects of estrogen on the lipid pro-
file. Therefore, undesirable effects are extremely un-
likely and uncommon with testosterone replacement
therapy, with the caveat that circvlating androgen lev.
els are maintamed close to or within the normal female
reproductive range and that paticnts are closely clini.
cally monitored.” Additional studies are needed to es-
tablish whether testosterone therapy 18 mappropriate
for more obese postmenopausal women, in whom an
adverse etfeet on blood lipids might become apparcni,

Acknowledgment: We {hank Flizabeth King lor her clinical
aid; Dr. Elizabetl: Farrell for allowing us to conduct the study in
the Menepause Clinic; and Nick Balazs, Dircctar of Clinscal
Biochennstrv, Monash Medical Centre, for the lipid and hor-
mome measuremeants, Lhe study was supported by a grant from
Organon Ausiralia Lid

REFERENCES

I Prelevie GM, Jucobs HS. Menepuuse end postamenopanse, Hail
lieres Clin Endocrivol Metah 199711311 40,

o Alota I, Vagwam A, Russo L, Shoehan M, Flasier B, The milusnce
ol mengpaiase wnd hormeonal ropfacemsn! therapy onchedy cell mass
and bedy far tiass. 4 S Qhstet Guaeeol 1995172896900,

3. Peab!man ET, Toth MJ, CGardrer AW, Changes in enarmy balances
and body compesition at menopause: a comtrolled longituding]
study. A figern Med 19835:123:073-5,

4, Tey CJ, Lees B, Stevenson JC. Sex- and menopausc-associled
chanpeys in body-fut distiibation. Jm J Clie Mot [902:33:330-4.

5. Gumbaceian M. Claponi M, Cappagli B, ot #l Bady wuight, body
fal distribution, and hormonal replacemanl therapy in eardy post-
mnenopausal womer, J Clin Fncdocrine! Metak 1907:82:414 7.

6. Rjurkelund C, Lissner [, Andersson S, Lapirlus T., Bengtssiin C.
Reproducive history in elation ta refative wuight and fat distibi-
ton., fnr J Obes Helar Marzh Disord 1996;30:21 35

7. Lapidus L, Bangtsson €, Larson 3, Pennart K. Rybo E, Sfostrom L.
Distribution of adsposs tissue and risk of cardiovascular disense and
death: a 12 year follow up of participants in the population stady of
women on Gothenberg, Sweden. Br Med J {Clin Res Ed) 194285
125741, ’ :

I~

8. Treedman DS, Willigrnson DE, Croft T3, Ballew C, Byers [ Rela-

. tion ot bedy §ul distribution to iachemic heart disease, The T\Tafiqllﬂl
ilealth and Mutrition Examination Survey | (NHANES 1) Fpide-
miological Follow-up Study. dm J/ Clfn Nt 1995,142:33-63.

9. Navis SR, MoCloud P, Stranss BIG. Burger H. catosterone €

hances estradinl’s effecis on postmenopausal bong density and
: sexuabity, Mofuriay 1992,21:227 30, ]
[0, Darling GM, Johns T4, MeCloud PI, Diavis SR, Hstrogen and (e
pestin compared with sbovastatin for hypocholesterolornis in pust-
menopausal women, N Eeef J Med 1997:337:395-00 .

11. Devidson M, Testolin TM, Maki X, vom Muallard 5, Tyrepnat .-

ER. A comparison of estrogen replacement, pruvastatin gng coM”

[

b
]J[.J.‘_'-

o shw

e

. W

[3¢
drz,
lipe
B3

foy Lok

he2rs

19%

A, Bve

[shE3
LY

. Frie

[EGIH
use

o Al

al'w
antl

. Rex

repl
amd
slugd

o Jen:

ol
mel;

0. Has

soit
fexne

N A

kor
99



Opausa|
diovas.
Leuthg.
1t distyi-
unen of
1 testog:
ed body
still pre.
pidpro-
ely ug-
1cement
pen ley.
| female
ly clini-
«(d to es-
IOpriate
‘hom
pparent

1 clinizal
2 S0y iy
i Clhinical
and haoz-
rant from,

e, Bail

sinftuence
v el mass
00,

By it
ngitwiinal

‘w3s0CiaLed
21950
sght, boidy
carly post-
4147
nutsaon .

it dis|vibu-

fostcom .
digease and
sty of

1984285

1 T, Rela-
1 Natioml
i I} Epsde-
33 63

sterone £
NEILY ard

31 nd PR
gia o p()f:it'

*. Drenic
< anl poIt-

e

=

SR DAVISET AL,

ninsd reatment for the mamagrement of hypeicholesteralamia in

pustmenopausal women. Aok wtern Med 19971571 [86-52,

- Sherwm BB, Sex hottones and peychologlea] fmeduninge in posl-

menopansal women. Bxp Geronrof 199420423311

O warts NB, Nolelovite M, Timmons 830, Addisen Wa, Witae B,

Dewmney L), Comparison of oral estrogens and catrogens plus an-
drogen on bone mineral dengity, menopawsal sympsomts, amd lipid-
lipipratein protifes in surgical menopaase. Obsier Cynecal 1995,
BRA237T. ’ '

. Loliman TG, Rbcive AF, Murtovell R. dathropunieivic stundardiza -

tion reference mamnal, Champaign, 10 Human Kinclic Bonka,
1988,

15 Svendsen 0L, Baarbo J, Hussager C, Christiansen C. Accuracy of

measwrenients of hody compositivn by dudl-enzrgy x-ray absorpii-
ometry in vivo, Am J Clim Moz 1993,57:605 8.

. Fredwald WT, T.evy RI, Fredetiekson DS, Estimation of the con-

centration of low-density lipoprotein cholesterod in plasma without
use of the preparative almeeniviluge. Clie Chem 1972, 8:490-505.

7. AlulaJF, Vaswani A, Busso L, Shechan M, Flaster 8. The influences

of menopauss and hormonal replacement therapy oo body el mass
urd body $at mass, Amr S Obstes Gynecal 1395172396501,

. Reubinott BE, Wurtman J, Rijarsky N, ot al. BlTecws of hommong

replacenient therapy on weight, body commposition, sl distibutzon,
and food infake in early postmonopawsal wimer: o prmpecliv
study. Fertdd Sterit 1945;64:963 &,

. Tensen J, Clmiztiansen ©, Radbro PO Oceirogem-progestogsn 1e-

placement therapy changes body conposition in sarly poyt
menopausu] women, Matioitay 1056:8:200-14.

2. Hassager C, Cluistansen C. Tatrogendgestagen therapy chunges

sor tissue hody compasitiog in posimenapausal womern. Aeioheo-
fieme 1GRO3%:4002-5.

- Krbe-Eilversicin By Baoet-Comnon L Long-termy postmenopansal

hormons wse, obesity, and fat distribution in older women. L4344
1956:275:40-.

22

[y
[

24.

26,

9.

Fspeband MA, Siefanick T, Krirz-Sikversicin T3, 21 al. Ritect of
oostmenapaesal hermone thevapy on body weight and waist and hip
girths. Postmenopaase] Bstrogen-Progesiin lterventions Stedy In-
veatigators. J (Vi Frdoesino! Mewd F9T,82, 154956,

. Haarbe 1, Marsicw U, Gotfredsen A, Christiansen C. Postmeno-

pauzad hormens replucement therapy prevents central disibulion
of body fat after menopanse. Merabaifsn 15991:40:1323 0.
Samaras K, Kelly P, Spector T, Chiano MY, Campbell 1Y, To-
bacee simoking and oestregen replacereent e assavcialed with
lower total and central {at in monozygotic twins. ¢ J Obes Relaf
Metak Disord 1998;22:149-58,

- Pasquyln B, Cannim B, Pascal G, et al. Influence of mennpuuse un
“hlodd chuslesterol Jevels in women: thatole of body composition, fiat

disibotion und hermonal milisu. J fnt Med [907:241:195-203.
Heiss CJ, Sanbam CT Nichols DL, Bonnick SL, Alford BR. Asso-
ciations of bady fat disiribution, cireadating sex hurmones, snd bone

. density in postmenopausal women, J Ol Endocrinod Metal 1993,

BO:1391 6,

. Troisi R), Woelt AM, Masan JE, K] ingler KM, CelditzGA. Relation

aof body fat distribution to reproductive faclors in pre- and post-
manopausal wornetl Ghes Rey 1993:3:143-51.

. Despres J-F, Moogiani 5, Tupien PJ, et al. Regonad distribution of

body tat, plazma lipopredeins, and cardiovasgular discase. deterios
selerosis 1990 10:497-511.

PFiclear fH, Thorpeyecoft T, Whitchead M, Blfects of hormone e
placement therapy on the endomernum and lipid parameeters: a re-
view of randomized clinizal tals, VO8RS 1 1993, Ane T Ohated (T~
necel 1998:178: LOBT—99,

Turcato E, Zamboni M, De Pergela G, ol al. niemohuionships boe-
tween wetoht loss, body fat distribution and sex hormonss in pre-

o

and pustmenopausal obese wamean. S feierr Afed 105724136372

. Casson IR, Elkind-Hirsch KE, Buster JT, Horasby PT, Carson 84,

Snubes MO Effect of posunenopansal extrogen replaceinent on cis-
cudating andropens, Obager Gpnecol 1997:90: 99358,

401

Merigpawte, Vol 7, Mo, 6. 200




