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SUMMARY

In this study we aimed to determine the levels of TNF-a, IL-6, IL-1f, PAI-1, leptin in healthy premenopausal and
postmenopausal subjects who were evaluated before and after hormone replacement therapy (HRT). Twenty
premenoposal woman with regular cycles and 45 postmenopausal women were included in the study. Twenty-five
of the pastmenopausal women received conjugated estrogen (CCE) + medroxyprogesterone acetate (MPA) and the
other 20 received 17- estradiol + norethisterone acetate (NETA). The levels of the above identified cytokines in
these two treatment groups were compared with that of the healthy pemenopausal group as well as with cach other
before and after 6 months of HRT. IL-1 levels were significantly higher in the postmenopausal group before HRT
when compared to the premenopausal group. Levels of IL-1 were elevated even more after 6 months of HRT. IL-6
was significantly higher in postmenopausal group before HRT compared to the premenopausal group. After 6
months of HRT there was no significant decrease in levels of IL-6. TNF-u was significantly higher in postmenopausal
group before HRT compared to the premenopausal group. No significant decrease was seen after HRT. PAI-1 was
significantly higher in the postmenaposal group before HRT compared to the premenopausal group. After 6 months
of HRT, there was a significant decrease in levels of PAL-1. Leptin levels were not different between the
premenopausal and the post pausal groups (p=0.97). But leptin levels were higher in the postmenoposal group
after receiving HRT for 6 months. Menopausal status and MRT may be the causative factor of biochemical
proinflammatory response, leptin, fibrinolytic process and coagulation in healthy postmenopausal women.
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OzeT

Bu galigmanin amao, saglikh pre- ve postmenopozal kadinlarda HRT kull, oncesi ve da TNF-a, IL-6, IL-
1§, PAI-1 ve leptin duzeylerini belrfemektir. Saghkh premenopozal 30 ve saghill postmenopozal 45 kadin caigmaya
dahil edildi. Postmenopozal kadinlann 25t kongige dstrojen (CCE) + medroksiprogesteron asetats (MPA), 20'si e
17-p dstradiol + noretisteron asetat (NETA) alb ay sireyle kull st IL-1 dlzeylen; postmenopozal grupta, HRT
oncesi premenopozal grupla kargilastinldiginda anlamb olarak ylksekti. HRT kullanimi sonucu IL-1 dizeyleri yuksek-
liklerni korudu, IL-6 dizeyleri benzer oranlarda postmenopozal grupta HRT dncesi yiiksek iken, HRT kullansm sonu-
cu anlamli olmamakda beraber bu dazeylerde diyme saptands (p>0.05). TNF-« dizeyleri postmenopozal grupta HRT
oncest yliksek iken, HRT kullanimi sonucu bir degigiklik saptanmads. PAI-1, postmenopozal grupta tedavi oncesi, pre-
menopozal gruba gore ylksek dizeylerde iken, HRT kullammi sonrasi anlamh oranda digds gosterdi. Leptin dizey-
leri pre- ve post menopozal gruplar arasinda fark gostermez iken (p=0.97) , alt ayhk HRT kullanim sonrast yOksekti.
Menopozal durum ve HRT kullanim, biyok flamatuvar yand, leptin, fibrinolitik sireg ve koagilasyon
mekanizmalannda rol oynayan Gnemii unsmhrdvr Bu konudaki gaksmalann say) ve nitelginen artinlmasi, bu mekaniz-

yasal pr

malann anlagimasinda bizlere gk tutacaktir.
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ANAMTAR KeUmELER: M

INTRODUCTION

Hormone  replacement  therapy
(HRT) aims at preventing the vaso-
motor symptoms in short term, o0s-
teoporosis and cardiovascular dise-
ase in long term. Venous thrombo-
embolism, coronary artery discases,
endometrium and breast cancer are
the possible puholnglcnl ouknmu
Coronary events i

2,
POz, pro

, leptin, pl.

ons.' Tumor necrosis  factor-a

(TNF-a), interleukin-6 (IL-6), in-
terleukin-1§ (IL-1f}) may increase
the expression of adhesion molecu-
les in vascular endothelium and
promote the endothelial-monocyte
imeraction, thereby being an im-
portant part of proatherogenic pro-
cesst

Leptin is another molecule that is

ally in postmenopausal period,' De-
ep venous thrombosis and cardi-
ovascular event risks were found 10
be mcreased in the first randomized
placebo-comtrolled tnal HERS (He-
art and Estrogen/Progesterone Rep-
lacement Study) using the conjuga-
ted estrogen (CCE) and MPA* The
results of the Woman's Health Ini-
tiative (WHI) study have supported
this data,' HRT's procoagulant and
proinflammatory effects may be the
causative factor for these outcomes,
Increased risks may be associated
with the proinflammatory cytokines
which may be proatherogenic.*
Cytokines are the important mo-
fulators of infl Y reaction,
They are polypeptide in nature and
are secreted by T-lymphocytes and
monocytes that bind to their own
membrane receptor with pasacrine,
awtocrine, and endocrine functi-
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§ from the adipose tissue and
has a role in regulating the satiety in
hypotalamus and thermoregulation,
It also processes immune regulatory
function. Body mass index (BMI) is
the most impontant determinant of
leptin bevels in the serum. There is
controversy about the leptin levels
estimated in different studies in
mnmennpaml women.**

inogen activator inhibitor-
1 (P,-\I 1) is one of the most impor-
1ant determinants of the fibrinolytic
process together with the tissue
plasminogen activator and tissue
plasminogen activator antigen-1,
PAL-1 levels are elevated in pati-
ents with a history of atherosclero-
sis and this may be an indicator of
future cardiovascular morhidity.”
PAL-1 is also related 1o deep veno-
us thrombosis which 15 increased 2-
3 times in patients receiving HRT.'Y
Conflicting data ase present about

aktivator inhibitor-1

the effects of the HRT on the co-
agulative and the fibrinolytic pro-
cesccs.‘"""

In this study we aimed to inves-
tigate the levels of TNF-at, IL-6,
IL-I, PAL-1, leptin in healthy pre-
menopausal and  postmenopausal
subjects. Postmenopausal  women
receiving either CCE + MPE or 17+
B lol + hi acctate
(NETA) were also evaluated after 6
months of HRT,

MATERIAL AND METHODS

This study was performed in the
Endocrinology and the Menopause
outpatient clinics of Obstetrics and
Gynecology Department of LU,
Cerrahpasa Hospital Medical Scho-
ol. All postmenopausal women had
FSH >30 mIU/ml. Premenopausal
women were selected from the ge-
neral gynecology ourpatient clinic
seeking care for unrelated compla-
ints. Thirty premenopausal women
with regular cycles and 43 postme-
nopausal women were included in
the study. None of the patients had
a history of coronary heant disese,
diabetes. chronic or acute systemic
illness such as SLE or rheumatoid
anthritis. Both groups were similar
in terms of BML None were presc-
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nbed drugs other than HRT,
Twenty-five of the 45 postmenopa-
usal subjects were given 0,625 mg
CCE + 2.5 mg MPA, und 20 were
given 17-f8 estrdiol + NETA for 6
months. The study was approved by
the Ethics Commitee of Cerrahpasa
Medical School amd every patient
gave an informed consent.

Sample Collection

Serum levels of the markers were
checked as follows: Blood samples
were drawn after 12-14 hours of fas-
ting in the morning (before and six
months alter HRT in the postmeno-
pausal group). Serum was obtained
after at least 30 minutes clotting by
centrifugation at 2500 g for 15 mi-

Statistical Analysis

The data were given as means £5D
(sandard deviation), The groups
were compared with Anova Tukey
HSD. Tukey test was employed to
determine the p-values. The level of
statistical significance was taken as
p<0.05.

ResuLTs

TL-1 was significamly higher in
postmenopausal group before HRT,
compared 1o the premenopausal
group (p<O.00L, Table ). The le-
vels of IL-1 were elevated funther

after recciving HRT for 6 monhs
when compared to the levels before
treatment (p<0.001, Table 2). Al
hough the increase in levels of 1L-1
were higher in the 17-f8 estrdiol +
NETA group, there was no statisti-
cally sigmficant difference between
CCE + MPA and 17-f8 estradiol +
NETA groups (p=0.12, Table 5).
IL-6 was significamly higher in
postmenopausal group before HRT
compared to the premenog I
group (p<0.001, Table 1). After 6
months of HRT there was an non-
significant decrease in 1L-6 levels
(p>0,08, Table 2). Although the the
decrease m 1L-6 levels was higher

Table 1. The parameters of the pre- and postmenopausal women

nutes. For PAL1 assays blood (mean 25D)
samples (9 ml) were drawn into =7 -
chilled 0.109 M trisodium citrate . v »
anticoagulant (1 ml) tubes, centrifu. PALT (A 5232127 7842201 <0001
ged as previowsly described to oba- 1y oo ingim) 7142048 9251033 097
in platelet free plasma. Plasma and :
serum were stored at —8(0°C for de- | @90 105629 1235 <0208
termination of TNF-a, IL-6, [L-1-f, | L6 (pgimh 137423 29 30e4 4 <0 001
feptin, PAL-L levels until assayed, TNF (poyimi) 142932 21 0821.03 <0001
Assay of PAl-s
Supernatant PAL1 antigen was as- | Table 2. Parameters of po pausal ) before and after MRT
sayed by wsing Asserachrom®, | (mean 25D)
PALL (l)h;no\uca. Sug?. France) Premenopause Postmenopause « HRT P
as previously descnibed.”

PALY (YT 301215 623511 003
Assay of TNF-u, IL-6, IL-3-3 and Leptin {ng/ml) 161242 17435 0.04
Leptin 1 (pgimy 251237 28921 0.12
Seum TNF-@, IL-6, IL-1-p and Forcte 238219 221044 0930
lepn levels were 1 by
enzyme-immunometric assays ac- | 'V (990 2401219 2054216 024

cording to the manufacturers st
ructions (Quantikine High Sensiti-
vity TNF-a, Quantikine IL-6, Qu-
antikine IL-f and Quantikine lep-
tin, R&D Systems, Minncapolis,
USA). All samples were tested in
duplicate on serum

Table 3. Comparing postmenopausal treatment groups (mean 25D)

those above the standand curve we-
re retested with appropeiate diluti-
ons. All measurements were done
blinded.
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CCE+MPA 170 Estradiol « NETA P
PALY (IUAnD 301215 623211 003
ples, and Leptn (ngml) 161242 11735 004
-1 (pgmil) 251237 289221 01
-6 (poimi) 238219 22144 0939
TNF {pyml) 2201219 2054216 024
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in the | 7-f8 estradiol + NETA gro-
up. there was no statistically signi-
ficant difference between the CCE
+ MPA and the 17-B estradiol +
NETA groups (p=0.939, Tahle 3),

TNF-a was significantly higher
in postmenopausal group before
HRT compared to premenopausal
group (p<0.001, Table ). No signi-
ficant decrease was seen afier HRT
(p=0.98, Table 2). There was no
statistically  significant difference
between the CCE + MPA and the
17-B estradiol + NETA groups
(p=0.24, Tahle 3).

PALL was significantly higher
m the postmenopausal group before
receiving HR'T compared to preme-
nopausal group (p<0.001, Table 1).
After 6 months of HRT treatment,
there was a significant decrease in
PAL levels (p=0.02, Table 2). The
decrease was more prominent in the
17-8 estradiol + NETA group than
in the CCE + MPA group (p=0.03,
Table 3). However, leptin levels
were not different between the pre-

The protective role of HRT (Gif the-
re is any) in terms of cardioprolec-
tion may be that of supression of
those eytokines and may be predic-
tive of future events. In terms of
cardioprotection, the cylokine that
has proven proinflammatory role s
the CRP. Although disputed, the ro-
le of TNF-tt, [L-6, IL-1[} in cardi-
ovascular events were investigited
and conflicting results were obta-
ined with HRT: Le.. decreased, inc-
reased or unchunged. Walsh et al,'
in their study comparing the IL-1,
CRP. TNF-tt in patient groups re-
ceiving CCE + MPA, raloxifene 60
mg, raloxifene 120 mg. and placebo
were not able to show the proinf-
lammatory response in other groups
that was evidemt by CRP in the
CCE + MPA group, but showed o
decrease in TNF-a levels in all gro-
ups. Although IL-6 is the most im-
portant stimulator of CRP from Ii-
ver, no significant change of IL-6
was shown in CCE + MPA group,
and they could not explain the pro-

menopausal and the pos P
usal groups (p=0.97, Table 1), But
leptin levels were higher in postme-
nopausal group receiving HRT for
6 months (p<0.001, Tahle 2). This
increase in leptin was more signifi-
cant in the CCE + MPA group com-
pared to that in the 17-f estradiol +
NETA group (p=0.04, Table 3).

Discussion

The relationship between cytokines
and cardiovascular events and the
value of the cytokines in predicting
the cardiovascular events has been
the subject of scientific rescarch.
These molecules have been re-
ported 1o be proatherogenic.'* The-
s¢ Cylokines may increase the exp-
ression of vanous adhesion mole-
cules contributing to the monocyte
=endothelial cell interaction, So
they may be an important inflama-
tory component of atherogenesis,*
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y response that was
evident by the rise in CRP. The inc-
reased IL-1f levels and unchanged
TNF-a levels in our study challen-
ge the literature. In most studies the
decrease in the levels of 1L-1 and
TNF-c¢ with HRT are linked with
loss of inhibition of osteoclastic ac-
tivity and suppressed inflammatory
responses.'” Although IL-6 was
decreased with HRT, this decrense
was not significant statistically, al-
50 no significant change was noted
betwen HRT groups. Additionally
HRT was associated with bioche-
mical proinflammatory response,
This response may be responsible
ut least partially for the inflamma-
tory comp of atheroscleross

that may be seen with HRT. Meno-
pause is not related only 10 weight
gain, but also to the centralisation
of the fat distribution. HRT helps to
decrease the weight gain in meno-
pause and also reverses the fat dist-

ributon mimicing the premenopa-
usal period.'" " The positive effects
of the HRT on fat metabolism may
be based on the increased metabo-
lism, increased activity of lipopro-
tein lipase and increased physical
activity, but also with changing le-
vels of leptin,'™ Literature is quite
confusing about the levels of leptin
among patients  receiving HRT.
This is probably a result of the in-
consistancy of the studies in terms
of age, menapouse age, HRT indi-
cation, adipose tissue composition
and BMI of the patient populations.,
Leptin levels were reported 10 be
increased, decreased and unchan-
ged with HRT* Lambrinoudaki et
al.'? in their investigations with 88
patients reported that oral ERT and
HRT did not change the levels of
leptin and the most important deter-
minant of leptin was the BML Haff-
ner et al.* and Hadji et al.” reported
similar findings with Lambrinouda-
ki et al.'"” Konukoglu et al*" repor-
ted increased leptin levels with oral
HRT especially in the obese group.
Brooks-Asplund et al.* reported
unchanged levels with HRT but
showed a positive correlation of 1L-
1 with leptin that may be important
in thermoregulation. Our results are
consistent with that of Konukoglu
et al, showing increased levels of
leptin. Konukoglu et al.™ reported
an increase of leptin in both the
obese and non obese groups altho-
ugh it was more prominent in the
obese group, But in the current
study the groups were similar in
terms of BML All the same, the me-
tabolic, endocrine, cardiovascular
consequences of leptin levels chan-
ging with HRT are unknown.

The effects of HRT on congulati-
on and fibrinolysis are debatable.
While some have reported incre-
ased fibninolysis, others have repor-
ted no change.**'* The predictive
vaalue of PAIL-1 as a marker of fibri-
nolysis is known for cardiovascular
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events.* PALL is related 1o central
obesity and its serum levels incre-
ase with the expression of insulin
resistance in the adipose tissue,”
The study of Salobir et al.** is the
largest in liternture focusing on the
relation between 17-f estradiol +
NETA and hemostasis, They have
shown a decline of PAL-1 with 6
months of HRT. They also conclu-
ded that HRT triggered the fibri-
nolytic process and had no effect on
coagulation, Teede et al.'? in their
study with 17-f estradiol + NETA
for 6 weeks showed an increase in
both the fibninolytic process and
coagulation, Salobir reported that
his study had missed this early pro-
coagulant nctivity. By the way,
Scarabin and Sporrong could not
detect any change in fibrinolysis
and coagulation with HRT.*'* Do-
uketis demonstrated the activation
of fibrinolysis in 3 months of HRT
with CCE + MPA, resulting from
the decline of levels of PAI-I, and
reported that the cardiovascular
protection may result from this ef-
feet.™ As far as we know, there is
no data in liternture directly compa-
ring the effects of 17-p estrudiol +
NETA and CCE + MPA in terms of
PAL-1 levels. The nise of PAL-] le-
vels in the postmenopausal period
and the decline by HRT in this
study is consistent with literature
on the HRT ~fibrinolysis relations-
hip. Also the decrease was more
significant in the 17-f estradiol +
NETA group. This may be a clue to
the relatively less risk of cardiovas-
cular events in this patient group,
although a single parameter is not
reliable for definite conclusions.
Prospective studics are needed for
comparison of the effects of treat-
ment with 17-§ estradiol + NETA
and CCE + MPA in terms of coagu-
lation and fibrinolysis parameters.
In conclusion, we can say that
we detected a partial biochemical

proinflammatory response although

Temmuz-Agustos-Eylil 2008

we could not find out any signifi-
cant difference between the HRT
groups, Detection of pronflamma-
tory reaction despite the progesta-
gen component of HRT s an inte-
resting finding. The decrease in
PAI-1 serum levels is important for
cardioprotection.  Significance of
leptin increase with the HRT is cur-
rently unknown.
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