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Objectives: To assess the changes of -adipokines after menopause and effects of hormone therapy on
adipokines and to evaluate the relations between cardiovascular risk factors and adipokines.

Method: Study subjects consisted of 36 premenopausal and 33 healthy, early menopausal women. 27 of the
menopausal women received 6 months of hormone therapy. Initially body mass index (BMI), waist to hip
ratio. (WHR), and blood pressure (BP) were measured and lipid profile, fasting glucose, insulin, hs-CRP,
1L-6, TNF-0, adiponectin, and resistin were assayed. Homeostasis model assessment of insulin resistance
(HOMA-IR) index was calculated.

Results: Total cholesterol, HDL cholestérol and fasting glucose levels in menopausal women were significantly
higher than premenopausal women (169.393:30.04:vs. 197.55135.37 mg/dL, 53:944:10.54 vs. 59.99111.55
mg/dL, 4.75£0.36 vs. 5.04£0.46 mmol/L, P<0.05); but not HOMA-IR index. Adiponectin was significantly
raised in menopausal women (4.56::2.42 vs, 7.7614.99 pg/mL, P<0.05), but no difference was observed in
levels of resistin, hs-CRP, TNF-a, and IL-6. Through multivariate regression analysis, hs-CRP and: BMI were
positively correlated, and adiponectin 'was positively correlated with age, and negatively correlated with BMIL
TNF-a was significantly correlated with fasting glucose, and IL-6 with HOMA-IR index. After 6 months of
hormone therapy, hs-CRP increased significantly (0.51£0.30 vs.1.2211.52 mg/L,; P<0.05), but levels of
adiponectin; resistin, TNF-g, and IL-6 were not altered.

Conclusion: Since adiponectin levels in healthy menopausal women increase significantly, it doesn't seem to
play a primary role in developing cardiovascular events and metabolic syndrome in menopausal women.
Short term_hormone ‘therapy in menopausal women didn't affect the levels of adipokines. Even though
hs-CRP; an inflammatory marker, was increased after short-term hormone therapy, homocysteine and insulin
levels went- down and lipid profile was improved. :
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Table 1. The comparison of clinical and metabolic parameters between premenopausal and postmenopausal women

Parameters Premenopausal women (n=36) Postmenopausal women (n=33) P
Age (yr) 40.89£3.65 51.97+5.41 <0.01
Weight (kg) 55.921+6.84 55.8716.44 NS
BMI (kg/m?) 22.5312.56 22.6612.66 NS
WHR 0.7810.04 0.81£0.05 <0.05
SBP (mmHg) 113.28+11.34 121.38%13.19 <0.01
DBP (mmHg) 70.67+8.23 75.19£10.95 NS
Total cholesterol (mg/dL) 169.39130.04 197.55+35.37 <0.01
Triglyceride (mg/dL) 94.11+43.34 96.52146.18 NS
HDL-cholesterol (mg/dL) 53.94110.54 59.88t11.55 <0.05
LDL-cholesterol (mg/dL) 99.49+32.34 118.36129.90 <0.05
Fasting glucose (mmol/L) 4.7510.36 5.0410.46 <0.01
Fasting insulin (W[U/mL) 4.51%2.25 5.33+2.74 NS
HOMA-IR 0.95+0.47 1.22+0.73 NS

Results are shown as mean + SD.
BMI: body mass index

SBP: systolic blood pressure

LDL: low density lipoprotein

NS, non-significant.

WHR: waist to hip ratio SBP: systolic blood pressure
DBP: diastolic blood pressure

HDL.: high density lipoprotein

HOMA-IR: homeostasis model assessment of insulin resistance
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Table 2. The comparison of adipokines and inflammatory markers between premenopausal and postmenopausal women

Parameters Premenopausal women (n=36) Postmenopausal women (n=33) P
hs-CRP (mg/L) 0.63£0.51 0.6310.67 NS
TNF-a (pg/mL) 3.32%4.44 2.74%3.20 NS
IL-6 (pg/mL) 0.8910.64 2.59+4.31 NS
Adiponectin (ug/mL) 4561242 7.761£4.99 <0.01
Resistin (ng/mL) 16.23£8.30 12.89+7.27 NS

Results are shown as mean £ SD. NS, non-significant.

hs-CRP: high sensitivity C-reactive protein, TNF-a: tumor necrosis factor-a, IL-6: interleukin-6

Table 3. Changes in clinical and metabolic parameters of postmenopausal women after 6 months of hormone therapy

(n=27)

Parameters Before HRT After HRT P
Weight (kg) 54.3515.58 54.60%5.63 NS
BMI (kg/m’) 22.12%2.42 22231240 NS
WHR 0.81£0.06 0.81£0.06 NS
SBP (mmHg) 120.42113.58 118.58+10.87 NS
DBP (mmHg) 74.85+11.71 75.9618.28 NS
Total cholesterol (mg/dL) 196.301£36.06 174.96132.47 <0.01
Triglyceride (mg/dL) 98.62147.73 92.23164.63 NS
HDL-cholesterol (mg/dL) 59.04+10.53 63.46113.82 NS
LDL-cholesterol (mg/dL) 109.12432.67 102.36+30.45 NS
Fasting glucose (mmol/L) 5.00£0.50 4.741+0.34 <0.05
Fasting insulin (uIU/mL) 5.03+2.72 4.57%3.69 NS
HOMA-IR 1.123£0.768 1.033£0.868 NS
Homocysteine (umol/L) 6.641+1.42 5.85+0.85 <0.01

Results are shown as mean £ SD.
BMI: body mass index

SBP: systolic blood pressure
LDL: low density lipoprotein

NS, non-significant

WHR: waist to hip ratio

DBEP: diastolic blood pressure
HDL.: high density lipoprotein

HOMA-IR: homeostasis model assessment of insulin resistance
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Table 4. Changes in adipokines and inflammatory markers of postmenopausal women after 6 months of hormone

therapy (n=27)

Parameters Before HRT After HRT P
hs-CRP (mg/L) 0.5140.30 1.22£1.52 <0.05
IL-6 (pg/mL) 2.59+431 3.9745.14 NS
TNF-o (pg/mL) 2944351 3.94%5.07 NS
Adiponectin (pg/mL) 8.81£5.70 7.9246.25 NS
Resistin (ng/mL) 13.37+7.77 14.4917.57 NS

Results are shown as mean £ SD. NS, non-significant

hs-CRP: high sensitivity C-reactive protein, TNF-o: tumor necrosis factor-a, L-6: interleukin-6
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Table 5. Correlation coefficients of the associations of adipokines and inflammatory markers with other variables in all

studied women
Parameters hs-CRP TNF-a IL-6 Adiponectin Resistin
Age (yr) -0.046 -0.040 0.232 0.378" -0.096
BMI (kg/m?) 0.247 0.007 0.160 0219 -0.136
WHR 0.121 0.078 0.242 0.047 0.194
SBP (mmHg) 0.180 -0.184 0.103 0.122 -0.059
DBP (mmHg) 0.104 -0.017 0.239 -0.022 -0.235
Total cholesterol (mg/dL) 0.073 0.034 0.297 0.099 0.027
Triglyceride (mg/dL) 0.079 0.004 0.0231 -0.155 -0.107
HDL-cholesterol (mg/dL) -0.136 0.121 -0.043 0.262" -0.071
LDL-cholesterol (mg/dL) 0.101 -0.023 0272 0.065 0.020
Fasting glucose -0.051 0.035 0.261 0.064 0.248"
Fasting insulin 0.130 0.325" 0.325° -0.179 -0.065
HOMA-IR 0.108 0316 0.386" -0.127 -0.098
hs-CRP -0.186 -0.063 -0.157 -0.136
TNF-a 0.488" 0.003 0.062
IL-6 0.207 0.112
Adiponectin 0.119

Pearson correlation

BMI: body mass index

SBP: systolic blood pressure

LDL: low density lipoprotein

hs-CRP: high sensitivity C-reactive protein

*P<0.05, **P<0.01

WHR: waist to hip ratio

DBP: diastolic blood pressure
HDL: high density lipoprotein
HOMA-IR: homeostasis model assessment of insulin resistance

Table 6. Multiple regression analysis of the association between adipokines and metabolic parameters

Dependent variables Independent variables Standardized B Coefficient P
hs-CRP BMI 0.313 0.016
Adiponectin Age 0.521 0.000
BMI -0.280 0.018
TNF-a Fasting insulin 0.323 0.013
IL-6 HOMA-IR index 0.383 0.005

hs-CRP: high sensitivity C-reactive protein
I'NF-o: tumor necrosis factor-o
BMI: body mass index
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IL-6: interleukin-6
HOMA-IR: homeostasis model assessment of insulin resistance

>

to foit Jo ol

=

“

A]

%

g 27 Y
Z]

A 2700 B asink o}

23} 7|

olsl sk Ae %

It 1o rlo
01'

i3

olgte el

1% 3k ok Gui

vz 2)o) 41 2] adiponectin messenger RNA S

wheb o)

M} G aA, 28 2] 7)F

0;1/\4 eR=RCS



7t E A %

o 71 2 SEE X

olth.

adiponectin®| 2]7] |
BaE QAN A

A

|

o oH

do i
o

A

=

ofN
A
0 o ok

W ©

&

VAL

q

I

2

doll vjate] W& 4
97 oA 79+ adiponectin®]
Bt Adiponectine l&d A4 X
HE3% 54, HDL F 2883 9
Ag YERH,® hs-CRP, IL-69] inflammatory
mediators®] F7|9} LAE AAE BYoTH
o d3be] A xEAMe| F &g gl
p A=

wEbs & A AE HE F oy
sk} 24831 adipokine?] W3l 3l& Ao 7}
Atk & A7 W 47 Hlud o #AH A
ol 4] adiponectin®| ZFAx¥ 1, resistin®} hs-CRP, IL-6
9] inflammatory marker’} 7+ o g oAl
ok 2 A7 A, oln] g e} o] HA o

AollA] dddoe] Ev], %7 gy, FZY~

=
=

T o r|f

N

N =
b2
ok

ul
i
4

or
. 2
ﬁ

e

Al
=

gl

6

e &

R

HE, 35 99 $7tet 22 giA} zte] Wa}
7} gl B8k, hs-CRPE A7} gl om,

£3]1% adiponectin 525 57}, TNF-a2} resis-
{ine 7Hasis Age] Aty AT Bt
olg]gt At FAKT B A1 tiato)
339 HA ool HA A A vl
AHDFA G (Haah 2266 kgmHE VI H, L
HDL F¥2HE $3& YEle Aoz Hol v
- A7%3% A A (healthy women)o|th= A& 7}
g EolwE & Uk &, A% dA oA
9] adiponectin® Ao F7}slo] W} EYPH oz
F7Hs o) olow, HA F Al W3l H¥ste
ARl hlo) ofahe Zolth. Gavrila 9] &
TFAME H7 oAl A adiponectin®] Z715o] §)
lom, Ayt o] F7HE Btk Bad
lﬂ]- 011;]_30

aeuh

o)
A

1=

3 AAF

A
93

?ﬂﬁ-%ﬂﬂﬂﬂHIL6
g welth 1L
i, A

=7t
kel M 9] CRPE]
]Oﬂ/ﬂ«] adlponectm gene

2
R

iﬁ

o]

rlr

ARk
o] u
&

sl
A 3

AL,
=

ofN

ﬂ-ﬂ

ET7) HJra],/q’ B gjato] " & 5197

-51-

Ola3l 2l

A g 97 %

o, 73 F 717te] B Ak

7N

T ey

AE At

27 st
inflammatory marker®] 57}
W 5 &

717re] B

o
=

iy ok

©] adiponectin®]
i A Al wst T Ad}E A
ojty. #7 Aol AEAY T At Aot
wo] glom, HZ F 7]te] Ao we} F
7v @] A= ojn] Uil Aol
T Ao A YER = adiponectin®] 74, re-
sistin®] 719} 7+& adipokine™} Q& ¥ A &Al )
of A 2o, 4 F 5 dgo] ) °17ﬂ
71l wlEl HOMA-IR score= S7}15H= 7
ol = B73}3L adiponectin®] 7}, res1st1n°]
= 749_; y_o}’ el 7&5} o:]xé_q
F7hke ded AddE 9 S Lﬂoﬂ
1

=
?‘s]—/\l—/\o

-
AT

733}

| N

001
ol L
o 1-)- Y, ofX

_\n,

7

8

cal

A

)

e P
ox

Health Study)= 3717+ divte &2 AF3E 3
o]l & FHAEYa, B2 Aol Agake] T2
+ AEER 013161 w2371 dvka waudgi”

T2fuf, HERSSH WHI 7oA ubd A8 9
B39 a3 28 gii a¥ol 3 o= vl
2 S5 71 Fgste] A ARE S}
AZIths A7 Bavl glo] B* s 2R 2gel A
& Ao dAl g AMEE 23} A7) A%
3 9l

H7 § 22 XF7} adipokineol] "= A}
2 T 23t W] glot Sumino & #H7

o el A 6711Ezke] 28 QW (0.625 mg Conju-
gated equine estrogen, 2.5 mg medroxyprogesterone
acetate) - leptinz} adiponectin®] &Ju] & W3l=
AR 3L,Y Sieminska 5% Activelle® (estrad1ol 1.0 mg,
norethisterone acetate 0.5 mg)e] X5 § 327 28

B 9 #1747 wlas) zkelr) glo} 8
o EZ & (estadiol)? HAHo] glrkn EJ_O}
o o 52 it 84de] At

¥2 o nju

S 32

E.;(]



2HAS B GEUM 322 XI2 £ Adipokine &

W HA oollA TEE A5E s %2 dF
o} el nlste] adiponectin®] ZHAEo] S0z M
A3 A3ke 277t Ask o
R B S = o RS N B = R e
o ~E 219 Z¥o] adipokineol] H34 HE+g n|
=

T70
Aok, ofd s28 A57F 24490 98 (posi-

)

tive effect)2 7] 2
23 ofu] ol WskE HolA ¥t 23] adi-
ponectine 74, resistin®: F7F5H= 43 1]lrh

T}, W oodtis 2 257} adipokineol] V]
A5= @aks SdalTlolE e/l E2 who ke A

jul

Aovl, 48l T ofmEzil Bl lmgtt

© A, Z2AHE (progesterone)2] 3 EFL- Hj A
&« ks oA IS grerh mgh B

TS oo R An ASZE vyt g the
2918 HAla A sed, @7 71
2} adipokine®} inflammatory marker2]
A = Adukd 2 ARE 6 g
Y 7IRE At 5 wlskeks stake] lniglofor
o, HA7 $ 7] 1 uAwde] of ol gt
Ao 71
e, 2 A

W oGdgiali: AAE R e, 3 homocysteine
2= olu] QA 7hadro EJ_}\H &3 Aol ©

N
i

Siki
801G AR ThE AT} UAEE A3E
HlTh tlEo], #74 o 40”"1 AMEd Aol K¢
A% oAtz A hs-CRP7F 2V A F7}®
IL-69F TNF-a'= Z7Fehs Aas HYlonn =
¥ A&7} inflammatory markerE T7HA 7] .M
gt Oibiiii: F7MA71E ajlow Aggt=
Haehl: A Axfolrk wpeba], T2 A5
7F HRT7F A3y dgko] i Ze] vx]= ke
Ho} A A Bt dasiet spllct Eek Ao

FEEe] tiatg 21d) 7hellX2] inflammatory marker
| 87F Ho kel A
tall A 7E7E Qiolok ahe, adipokine Hogk 1)
a5

Ak 42 adiponectin, resistin®] L1+

‘:n

o

AA B

FJ F

) /)¢

\TJ

%-_] ¥ olu]d} inflaimmatory marker H=3F UL F-
wioll S A ol #u] £Hy

1
S 43w 1A B 2 AR 4 e

x M

pon

2! Inflammatory Marker2) %t

o]t} hs-CRP2} adiponectin 733> <] #Alo 9}
ol el Aol Al BaE]om ¥ L6 adi-
ponectin®] RS AAFOTH He] ;Ao g)
A9t adiponectin th4] A% (macrophage)& 5]
o] IL-69] FHIE vprA] Earp ¥ oliy Ay
A& Feske Ho® Yeidl TNF-03* hs-CRP, IL-
69 815 £43}H, adiponectin® thA A}t &
Tl APEO] TNF-o A4t} 2H8-8 AAlghozn
bk Aol o] 93 28-S AT Axlske A4
ol vk didA Quuk® 2 dqte M 163}
TNF-aZFe] o] JHaAE 2518 ¥ oA v}
9} o] hs-CRP, adiponectin®} }& markere}e] 4
AVHAL- T kvl shARE, 4t At
Aatete] vhe 5]7) 402X hs-CRPY} adi-
ol Ao F Hol AT A
ydol wig- 1M IL-69F TNF-a= 21&d A3y

Hxlo] J-& o2 M adipokinet LHZF AA9)

ponectin 2~ BMI7} &

A1 adiponectin<-
= Kol AEy 3w Friek Ak FF
&Y adiopokine?] W37t Aapd oz F]ojahA|
=tk

w3 w7 ofde] AT mEEe] ] Ase
adipokine®l] G8FS- 1A A] ¢Fo ) hs-CRPY infla-
mmatory marker”} %7184 7}, homocysteine®] 7+
2, Sladl ARgel A, Addirbe idEs &

skt

5 97 F 717kl W adipokine ®iske] x}o]
ok A% } ] g2 A7k v gl gigk <l
? 2o Als

Z7V8)AL, resistin®- 7FA
=

1. Havel PJ. Control of energy homeostasis and insulin
action by adipocyte hormones: leptin, acylation stimu-
lating protein, and adiponectin. Curr Opin Lipidol
2002; 13: 51-9.

2. Holst D, Grimaldi PA. New factors in the regulation

of adipose differentiation and metabolism. Curr Opin



Lipidol 2002; 13: 241-5.

. Scherer PE, Williams S, Fogliano M, Baldini G,

Lodish HF. A novel serum protein similar to Clq,
produced excessively in adipocytes. J Biol Chem
1995; 270: 26746-9.

. Kihara S, Arita Y, Ouchi N, Maeda K, Masahiko T,

Yamashita S. A novel adiopocyte-derived factor, adi-
ponectin, inhibits growth of vascular smooth muscle
cell. Eight International Congress on Obesity. Paris,
France. Int J Obes 1998; 22(3 Suppl): 1.

. Hotta K, Funahashi T, Arita Y, Takahashi M, Matu-

suda M, Okamoto Y. Plasma concentrations of a
novel adipose-specific protein adiponectin in type 2
diabetic patients. Arterioscler Thromb Vase Biol
2002; 20: 1595-9.

. Kwon K, Jung SH, Choi CH, Park SH. Reciprocal

association between visceral obesity and adiponectin:
in healthy premenopausal women. Int J Cardio 2005;
101: 385-90.

. Giannopoulou I, Fernhall B, Cargart R. Weinstock

RS, Baynard T, et al. Effects of diet and/or exercise
on the adipocytokine and inflammatory cytokine
levels of postmenopausal women with type 2 dia-
betes. Met Clin Exp 2005; 54: 866-75.

. Zoccali C, Mallamaci F, Tripepi G, Benodetto FA,

Cutrupi S, et al. Adiponectin, metabolic risk factors,
and cardiovascular events among patients with end-
stage renal disease. J] Am So Nephrol 2002; 13: 134
-41.

. Ouchi N, Kihara S, Arita Y, Okamoto Y, Maeda K,

Kuriyama H, et al. Adiponectin, an adipocyte-derived
plasma protein, inhibits endothelial NF-kappaB signa-
ling through cAMP-dependent pathway. Circulation
2000; 102: 1296-301.

10. Ouchi N, Klhaha S, Arita Y, Meada K, Kuriyama H,

11.

Okamoto Y, et al. Novel modulator for endothelial
adhesion molecules: adipocyte-derived plasma pro-
tein, adiponectin. Circulation 1999; 100: 2473-6.

Zoccali C, Mallamaci F, Tripepi G, Benedetto FA,
Cutrupi S. Parlongo S, et al. Adiponectin, metabolic

risk factors, and cardiovascular events among patients

-53.

12.

13.

14.

15.

18.

01443 2l

with end-stage renal disease. J Am Soc Nephrol
2002; 13: 134-41.

Morales AJ, Laughlin GA, Butzow T, Maheshwari
H, Baumann G, Yen SS. Insulin, somatotropic, and
luteinizing hormone axes in lean and obese women
with polycystic ovary syndrome: Common and di-
stinct features. J Clin Endocrinol Metab 1996;
81(8): 2854-64.

Poehiman ET, Toth MJ, Gardner AW. Changes in
energy balance and body composition at meno-
pause: a controlled longitudinal study. Ann Intern
Med 1995; 123: 673-5.

Lemieux S, Prud'Homme D, Bouchard C, Tremblay
A, Despres JP. A single threshold value of waist
girth identifies normal weight and overweight sub-
jects with excess visceral adipose tissue. Am J Clin
Nutr 1996; 64: 685-93.

Kalish GM, Barrett-Connor E, Laughlin GA, Gulan-
ski BI. Association of endogenous sex hormone and
insulin resistance among postmenopausal women:
results from the postmenopausal estrogen/progestin
intervention trial. J Clin Endocrinol Metab 2003; 88:
1646-52.

. Missso ML, Jang C, Adams J, Tran J, Murata Y, et al.

Differential expression of factors involved in fat
metabolism with age and the menopause transition.
Maturitas 2005; 51: 299-306.

. Grodstein F, Manson JE, Coldits GA, Wilet WC,

Speizer FE, Syamfer MJ. A prospective, observa-
tional study of postmenopausal hormone therapy
and primary prevention of cardiovascular disease.
Ann Intern Med 2000; 133: 933.

Hulley S, Grady D, Bush T, Furberg C, Herrington
D, Riggs B, et al. Heart and Estrogen/progestin
Replacement Study (HERS) Research Group. Rando-
mized trial of estrogen plus progestin for secondary
prevention of coronary heart disease in postmeno-
pausal women. JAMA 1998; 280: 605-13.

. Writing group for the Women's Health Initiative in-

vestigators. Risks and benefits of estrogen plus pro-

gestin in healthy postmenopausal women: principal



H2tSH

20.

21.

22.

23.

24.

25.

26.

27.

28.

results from the Women's Health Initiative rando-
mized controlled trial. JAMA 2002; 288: 321-33.
Hotta K, Funahashi T, Arita Y, et al. Plasma con-
centrations of a novel. Adipose-specific protein, adi-
ponectin, in type 2 diabetic patients. Arterioscler
Thromb Vasc Biol 2000; 20: 1595-9.

Nishizawa H, Shomomura I, Kishida K, et al. An-
drogens decrease plasma adiponectin, an insulin-
sensitizing adipocyte-derived protein. Diabetes 2002;
51:2734-41.

Cnop M, Havel J, Utzscheider KM, et al. Relation-
ship of adiponectin to body fat distribution, insulin
sensitivity and plasma lipoproteins: evidence for in-
dependent roles of age and sex. Diabetologia 2004,
46: 459-69.

Combs TP, Berg AH, Rajala MW, et al. Sexual
differentiation, pregnancy, calorie restriction, and
aging affect the adipocyte-specific secretary protein
adiponectin. Diabetes 2003; 52: 268-76.

Gui Y, Silha GY, Murphy LJ, Sexual dimorphism
and regulation of resistin, adiponectin, and leptin
expression in the mouse. Obes RES 2004; 12: 1481
91.

Jurimae J, Rembel K, Jurimae T, Rehand M. Adi-
ponectin is associated with bone mineral density in
perimenopausal women. Horm Metab Res 2005;
37:297-302.

Piche ME, Lemieux S, Weisnagel SJ, Corneau L,
Nadeau A, Bergeron J. Relation of high-sensitivity
C-reactive protein, interleukin-6, tumor necrosis
factor-alpha, and fibrinogen to abdominal adipose
tissue, blood pressure, and cholesterol and trigly-
ceride levels in healthy postmenopausal women.
Am J Cardiol 2005; 96(1): 92-7.

Chu MC, Cosper P, Orio F, Carmina E, Lobo RA.
Insulin resistance in postmenopausal women with
metabolic syndrome and the measurements of adi-
ponectin, leptin, resistin, and ghrelin. Am J Obest
Gynecol 2006; 194: 1004

Milewicz A, Zatonska K, Demissie M, Jedrzejuk D,

Dunajska K, et al. Serum adiponectin concentration

-54-

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

HZ GANAM S22 XZ & Adipoking ¥ Inflammatory Markerl Bt

and cardiovascular risk factors in climacteric women.
Gynecol Endocrinol 2005; 20(2): 68-73.

Engeli S, Feldpausch M, Gorzelniak K, Hartwig F,
Heintze U, Janke J, et al. Association between adi-
ponection and mediators of inflammation in obese
women. Diabetes 2002; 52: 942-7.

Gavrila A, Chan JL, Yiannakouris N, et al. Serum
adiponectin levels are inversely associated with
overall and central fat distribution but nor directly
regulated by acute fasting or leptin administration in
humans: cross-sectional and interventional studies. J
Clin Endocrinol Metab 2003; 88: 4823-31.

Blake GJ, Ridker PM. Novel cilinical markers of
vascular wall inflammation. Circ Res 2001; 89: 763
-71.

Fasshauer M, Kralisch S, Klier M, et al. Adiponectin
gene expression and secretion is inhibited by inter-
leukin-6 in 3T3-L1 adipocytes. Biochem Biophys
Res Commun 2003; 301: 1045-50.

Lakoski SG, Herrington DM. Effects of hormone
therapy on C-reactive protein and IL-6 in postme-
nopausal women: a review article. Climacteric 2005,
8:317-26.

Vitale C, Gebara O, Mercure G, Wajngarten M, Sii-
vestri A, Rossini P, et at. Value of C-reactive protein
levels and IL-6 in predicting events levels in women
at increased cardiovascular risk. Matruitas 2005; 50:
239-46.

Sumono H, Takahashi T, Itoh T, Kusaka K, Yama-
kawa J, et al. Plasma adiponectin levels in post-
menopausal women receiving hormone replacement
therapy. J Int Med Res 2004; 32: 639-45.

Sieminska L, Wojciechowska C, Niediolka D, Marek
B, Kos-Kudla B, Kajdaniuk D, et al. Effects of
postmenopause and hormone replacement therapy
on serum adiponectin levels. Metab Clin Experim
2005; 54: 1610-4.

Im JA, Lee JW, Lee HR, Lee DC. Plasma adipo-
nectin levels in postmenopausal women with or
without long-term hormone therapy. 2005; Sep 28.
Ridker PM, Hennekens CH, Buring JE, Rifai N.



013 @

C-reactive protein and other markers of inflamma- trial. JAMA 2003; 301: 1045-50.

tion in the prediction and cardiovascular disease in 41. Yokota T, Oritani K, Takahashi I, et al. Adiponectin,

women. N Engl J Med 2000; 342: 836-43. a new member of the family of soluble defense
39. Krakoff J, Funahashi T Stehouwer CD, et al. Infla- collagens, negatively regulates the growth of mye-

mmatory markers, adiponection and risk of type 2 lomonocytic progenitors and the functions of macro-

diabetes in the Pima Indian. Diabetes Care 2003; phages. Blood 2000; 96: 1723-32.

26: 1745-51. 42. Ouchi N, Kihara S, Funahashi T, Matsuzawa Y,
40. Esposito K, Pontillo A, Di Palo C, et al. Effect of Walsh K. Obesity, adiponectin and vascular infla-

weight loss and lifestyle changes on vascular infla- mmatory disease. Current Opinion Lipidol 2003,

mmatory markers in obese women: a randomized 14: 561-6.

-3PxE-

2 A2 BIIE adipoleyiokined B, Tz, B
G xo;} 2% 498 3t A2 9U9 97En %l

>,
=i
s

yzu) @

, , & 97 ﬂ*é-g rw_ﬁ s} om, Iﬂ}%‘ cw W
; 671%%71* 4 x}i% 4336}933} 7—}2} AdeA 5, sejddo] Sen) @ dgke =4
i ,,3}9203% A ATIARLAL (lipid profile), T8 89, A% ¥, hs-CRP, IL-6, TNF-q, adiponectin, resistin
& S4siglon], Ala¥ A4 homeostasis model assessment of insulin. resistance (HOMA-IR)
dex® ZlAbsio] Hoslin). .
gkt 974 A oA} vlad | 94 JAelN 222 E, HDLﬁEﬂ*Ei]a, T2 ¥y
(B 169.39430.04 vs. 197.55435 37 mg/dL, S3.94%10.54 vs. 59,99+ 11.55 mg/dL, 4.750.36 vs. 5.04
105)0] Frof st E3oLl, HOMA-IR index® 5918k =}o]2 Holx]| ekgich
' Adlpanecnn*— ﬂ)ﬂ oA JolA Tr-46}711 Z7}s]olliE wh (4.56:£2.42 vs. 7.7614.99 pg/mL, P<0. 05),
resistin, hs-CRP, TNF-q, IL-6% #2918 0|5 Bo|x| gsirt chilek 317 B431518 o), hsCRP
£ AL} g JauAe u}ewaionq adiponectin® ‘@ 3} %] %%%’rﬁl AP
ok £ HUUAE UESI, TNFat B 895, L6 HOMAIRS folh ok} 4w
eIl 328 A8 6?&% ¥ hs-CRPE A& :?“— #9 Rels
2 mg/L, P<0.05), adiponectin, resistin, TNF-o, [L65 593 |
Hog ARG G0N A4 F adlpokme—% %}7} Aldg é& ?4@559} E?W'
el daeel fdle] B gro, 57 oAle AT i‘é’@ ] 2 8%E hs-CRP
{5t adipokined]l Fe FIAA o), o

A #, Adipokines, Inflammatory marker

-55-



