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Effects of Obesity on the Physiological Levels of Adiponectin, Leptin
and Diagnostic Indices of Metabolic Syndrome in Male Workers

syt - A= -

&

Foll ok A oAl =d-e, U7t 3
THEH SA W (triglyceride) FEHZ AZAI AT}
AFA7F B-E3 A7t =W o] & oA R AR
slo] A TEE fAlgth mebA oy kA 4l
or Q& Aol oste] ATAEIL o] FH R F
gH(differentiation) EH, olU=] A 7|59 o] ¥
W ool A Ee A EH|E = adipocytokinesel
A Fxolz JgFS wXA drhHGable et al.,
2006).

A A Zol| A 1 - BH|F= adipocytokines< &
44 WINEAZA A9 ouiA] dFERtE olygt o
Aeukg 9 P EE| AL BAgete Aoz 7y
o] &% 2™ (Chen et al., 2007), adiponectin,
brain-derive neurotrophic factor(BDNF)$2} leptin
o] thEAQ adipocytokineolth(Koerner et al.,
2005).

Adiponecting A|WZ2A oA YA =] HREE A

18 o
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t 9L 3 ZloR geA Sled, H2o dF
9J3lH adiponectin® 95 Fas AAsk= %
< sl AAS BEste 98-S sta(Fruhbeck et
al., 2004), ¥< adiponectin®] F=& @AM 4
4749 ¥ A2 AR HuHI
(Pischon et al., 2004). L3+ A% A4 leptin
2 FUAsle] Fgs EXA7)E v, adiponectin <
AAZ1E 28-S 3, adiponectin/leptin(A/L)<] H]
= 5Y94sE d3ske ARy sFedE AAEKIT
(Koebnick et al., 2007). 1213t ©]-f% adiponectin
3} leptine Ql&dl Wtz glojx Aty e zeS

3l7] W Eolth(Xita et al., 2007). £3], v|w A

(DeFronzo & Ferrannini, 1991). =&y w|%t

MSe] glgdAtol A gt vgkel Al 2Er7 MSE 9
HE AL olv(Sims, 2001), H9Hebx] o= Al
olg} sl WAz HAAsHL B FE& st
(Ruderman et al., 1998). T3t A &A% (body
mass index, BMI)7} &/ (BMI<25kg/m’) ol 31
AR HRE, aA8E, 389 9 I TS

Hol7]% gt} (Alberti et al., 2006).
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i) BHH: @2>90cm, 9JA>80cm(etr|ol-H

[e]
i) 2FAREZ: >150me/de
= o

i) Aud=Add ZYAHEES ER<40mg/

iv) 28 57 5 o8 sr=130/85mHg

v) T8 289 35T >110mg/de

2) 84 Astskd A, HOMA-IR, adiponectin %

leptins &% =%

AAL Ad 2% 1058 AHEA1(09:00-10:00) 744
FTEAEAA AP Yo zRE Fejd HS UF
FHE ARAAR SNkttt @32 RocheAt
9] A AEEA 7 (COBAS Integra 400, Roche
Diagnostics Ltd., Rotkreuz, Switzerland)E ©|&
ate] & Ze|xHE, HDL-Z# 2HE, LDL-Zd ~H|
E, TN 2 2EEY 55 B8t Homeostasis
model assessment of insulin resistance(HOMA-
IR)& Access AFs3FehHd=77](Sanofi Diagnostics
Pasteur, Inc., Minnesota, USA)& AF&ste] &3
dedS B &, HOMA-IR A& ¥4 ((HOMA-
IR=fasting insulin(uU/ml) x fasting glucose
(mmol/1)/22.5)° we} 731t

¥4 3 adiponectin® R & D System AHR&D
Systems, Minnesota, USA), leptin< Linco Research
AHLINCO Research Inc., Missouri, USA)¢]
sandwich ELISA kit o]-&dte] A|ZAbellA] | A3
o] wel B8tk Adiponectin®] HEWHYE
0.079-0.891ng/mte|l o™,  leptin® HAEHI=
0.125-20ng/me] At}

> &L
e
=
o

W
H
AdA} g ZE A5 E Version 12.0 SPSS

(E 1) A7CHMRIS] sbs 4

SAZZ YW (SPSS Inc., USA)S o]g3t] E431%]
t}. BMI<25kg/m'¢} BMI>25kg/m'+31e] Hlue =
H ttest, ZF T W did #BEAY 4L
Pearson A¥EAS AR, MS IEAE,
adiponectin® leptin % A&5F#He] FAHAL
NCEP-ATP II1¢] F¥A% 5§ FHAFRE 3tu
55, A5, adiponectin 2 leptin® F=E
HHFR dto] v 22X~ 3RS AAES
, Pgte]l 0.057I%Q1 7% BAA R fFosiria B
o},

2 82 A

Im.

re

T #n

A

o

4

1. CHadXbol duby

am

AFHEAE BMI gl whet 23 22, BMI
<25kg/m& 1759 (74.5%) 1 BMI>25ke/m’
& 60 (25.5%)010th. F w3tell oA AR S
Aslne 312](80.9+5.8 vs 91.9+5.5cem), YHol
Ee0(93.1#4.1 vs 100.3%3.6cm), HAF(12.4+
3.6 vs 20.7£3.6kg), FF7] % o|¢rEH(126.2/
74.7 vs 133.0/79.1lmmHg) 25 BMI>25ke/m'+
ol Al frelsiAl EUTKE 1).

2. MS ZFIEHX|E, adiponectin ¥ lepting =

5 A9 MS JHA K, adiponectin 2 lepting]
= zol7t JEAE gotir] $dte] =Y t-testE
AABIT. (R 24 AAE AAH HDL-Z4 2H|
£(51.1+11.7 vs 43.9+11.0mg/d¢, p=0.001),
adiponectin(3.4+2.7 vs 2.1+2.0ng/m¢, p=0.001)
2 A/L H(1.6%2.4 vs 0.4%0.5, p=0.001)= BMI
<25kg/m'oll A =& WhH, FEET(91.6+15.4 vs

BMI<25kg/m’

BMI >25kg/m’

dew/as (175%) (60%) p-#k
Az (A) 38.8+5.7 39.1+ 5.8 0.740
s12lEd (cm) 80.9+5.8 91.9+ 5.5 0.001
Aol &4 (cm) 93.1+4.1 100.3% 3.6 0.001
A2 (kg) 12.4+3.6 20.7+ 3.6 0.001
=714 (mm/Hg) 126.2+3.4 133.0£12.7 0.001
o718t (mmHg) 74.7+£9 .4 79.1+ 9.4 0.002

B+EFAAL
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AzraEls|A] A18¢ A1% (2009)

(Z 2) BMI #=Z0 2 MS ZI=tX|E, adiponectin ¥ leptine| Mz2|& =&

_ N BMI<25kg/m' BMI > 25kg/m'
dd=/as (175%) (60%) p-it
%z ZY2HE (mg/do) 192 + 32.8 191.8+ 33.7 0.882
HDL—*EﬂéEﬂi (mg/d0) 51.1+ 11.7 439+ 11.0 0.001
LDL-Z¥ 2HZ (mg/de) 111.3+ 31.4 116.1+ 28.1 0.301
FA (mg/db) 187.2+151.1 203.6£123.4 0.454
28T (mg/do) 91.6+ 154 98.4+ 31.8 0.031
d&d (uu/2) 7.4+ 7.3 9.8« 84 0.039
HOMA-IR 3.2+ 3.3 4.5+ 4.7 0.019
Adiponectin (ng/mf) 3.4+ 2.7 2.1 2.0 0.001
Leptin (ng/mf) 3.4+ 1.9 6.3 2.9 0.001
Adiponectin/leptin ratio 1.6+ 2.4 0.4+ 0.5 0.001

FEEEOA.

98.4+31.8mg/dl, p=0.031), A&A(7.4+7.3 vs 9.8+
8.4ulU/ ¢, p=0.039), HOMA-TR(3.2+3.3 vs 4.5+
4.7, p=0.019), 2 leptin(3.441.9 vs 6.3+2.9
ng/m¢, p=0.001)< BMI>2bke/mTolA F2lsHAl
=9k}

BMI<25ke/m+9] 7, BMI= d2l&# (p<0.01),
FE5718%(p0.01), 118 H(p<0.05), F Zd=
HE(p<0.05) ¥ LDL-Z# =8 E(p<0.05)3= 4]
FAAAE BYd. FEEde BMI, FZHU=HE,
TEEY 3 leptin ¥ FAAAE HA ¥HAE,
adiponectinZs &9 A#AAAE HATH (p<0.01).
FENEYE o8, FEALT FEYGT o
FAAAE B 2om (p{0.01), ol AT
7} ko] A (p€0.01), F FexEE2 LDL-Z
AEl & FAAEE e AEEA (0.0
HDL-Z2# 24823 LDL-ZY2H&e A4S &
o] AABAE HAn(p(0.01), AT ELT
I g FHAAE BAHp<0.05). Adiponectin
BMI, sgEd, FZe2HE, LDL-Zd2HE ¥
AT E &9 4RBAE B¥oen HDL-Zd 2
e oo Auwd 74] B9tk lepting] A$olE
adiponectin® ¢hd3s] te= Z3E 2ok BMI
>25kg/m'e] 7% é%ﬂ% £ BMI(p<0.01), &
Fe 28 E(p€0.05) 2 FEG(p(0.05)3 Fe]
HME B9, FEFIIEGL ol FU(p€0.01),
olgr|E et FAAW(p(0.01) T} o] FHAAZ B

ok

gon,  F ZFxHE —8— LDL-Z# ~Fl&(p<0.01),
321 (p<0. o5> 9 FEEAG(p(0.01)F ko] AT
HAE EYY. HDL-Z¥ 2~ Eﬂi S92 (p<0.01)
3}

=4

9] ABABAE, TS TEIIY FAH
2 fo)3 o] 4AAAE EIH(p(0.01).
BMI<25kg/m#ll A adiponectine 4%7] % o]
]Eﬂc’hP &l FHABAAE B2 (p<0.05), leptin

MI¢}t slelsaleh frolgh oo FRAAE Eivt
(p<0.01)<E 3). &%, adiponectin 2 leptin®]
MS ?_Hcd;q.g} .TL]-E:]/HO] PeA= E.T’_Z]- 01\':‘:1 uoﬂ
2 SFE5HE 2% o5, NCEP-ATP III tA%F

rlo rﬁ

=
T TAIAE FHEASR Sl R A,
adiponectin ¥ lepting SHWSFZ 3t thF 2]

28 AL dre Az, EHTS BMI<25
kg/mel At el e (b =1.734, p{0.05), F
A (@A) =1.560, p€0.05), TEIH A =1.702,
p<0.05) % MS(mAH]=2.290, p<0.01)9} o]
Qe Ao velytl, A53e BMI > 25kg/m'woll A
MS(mA]=0.773, p<0.05)9%t #FHAE EHYxw
adiponectin® BMI<25kg/m'ollAvt & H(aaiy]
=0.835, p<0.05), HDL-Zdl2=8Z (A1 =0.574,
p<0.010), A (A =0.865, p<0.05)Z MS
(A8 =0.618, p{0.05)¢} #HL Bk Leptin
7%, dEEdE BMI<25key/mT(mAH] =2.143,
p<0.01) 3} BMI >25kg/m*zollA] (2] =1.710, p<0.01)
folgh WAMS B wkH N @AM =0.769,
p¢0.05), FHIF (A =0.443, p{0.05)% MS
(ZLAH] =0.625, p(0.05)eH= BMI<25kg/mToll A
o FAE Bl
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(Van Gaal,
adiponectin® leptine H
A4 A3 AEB/A 7% fRC FeE
w2 T giAlAg Asky B
=3 9lth. Adiponectin®] A2 A
AEedA g go] Adrs
W& 571171 (Berg et al.,
Aol sl g &
#HA g Fat

Leptin

et al.,

2

A=1le)

oE:
RO

kr

2001),

] L/lé

o~
=
RIER Rt
Al
A=

H

o pt to off

el

2 283t} (Krakoff
et al., 2003). 2 2ezdy IS
A sl s2EoRA dedARATE o] 3l
o A FR AF —0‘7}'9’]' ol 2 Aog Lyyx
d (Fruhbeck et al., 2004), leptin &%=2|
7k 83 7159 £49 #He] e R EHay
UTH(Singhal et al., 2002).

o] AFdAME B AFAEY] AFAHAA AABE
QY AAE BMI<25kg/mETE BMI > 25kg/ 'l
A 3¢t dyolEd, AR 2 Fglo] EARCT

-{N

3

i

=

o]
S

J.),;\\_

al

Folal Ekow, MS Hex|Fe| A2d FFEE
23 uhe} o] FEEY, A€W 2 HOMA-IR 52

=0

o W, HDL-SH2HES
BMI<25kg/m'wollA =4t} Adiponectin®] &
BMI<25kg/mT°|A, leptin® ®X& BMI>25kg/
mwelA EA FH ] AR AtEs 23E B
w, A/L ¥]= BMI>25kg/mwoll A fosHA skoket.
MS9 XHAFE F il @GS AdHA A%
o] AIAZA mb}; Al 75% H=rh H|vH
o]3 AolM(Krauss et al., 1998), Poirier %
(2006)9] Aol w2 Hit A5 10kee] F7te o
3.0 mmHge 571842 2.3mmHge| o|&7ds
S S7ME AeE Yeigt) vvke mE gl oigt
g 2kek ekl 7 A2 AR, Dt

Hd

BMI >25ke/m' ol A

sEe

e

o]
Ae

o>4ru1

<,

angiotensinogen, angiotensin converting
enzyme (ACE)¥} angiotensin receptor 1(AT 1)
AdzAeA AT o] LEAHA

1996) Hwkzt g ste] #¥ol Utk

ol

(Cassis et al.,
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Aeiztaets)A] 4187 Al1Z (2009)
. B AFoA BMI>25ke/ T
A UERd 991 vk 9%k o
, HDL ¥ LDL-Zd=eE2] 4% it
Z delAd glen B MSQ AR
LDL-Zd =8 E 2 JdadAddge
2009), HDL-Z#2H =9 Ag 3
SO Roz HuFJHCordero et al.,
2008). o) dAAEZL ded A5G FH oA H|

Yoz

=1 (McCarty,
I2~2Z O 17/1{_‘(—_)‘_
regulatory element binding
1ce] 4L Z7FAA  apolipo
B ¢} ZAE=xwkl (very
density lipoprotein, VLDIL)<]
HAH(Avramoglu et al., 2006).
S7he AFANESE IR
gk FAAEE]
lipoprotein, LDL)¥ nAH =Xtk
lipoprotein, HDL)<] gé% e
A AdstE o] dade 3
sk 4 Adadse] 9
371e] HDL-S A AAE HDL—J-HV\Eﬂ%«l
2E zYeHA @ch(Avramoglu et al., 2006). &
AFAE AL, FEID, daed 2 A=dAY
/g2 BMI>25kg/m'well, HDL-Z#2H&2 BMI
<2bkg/m'w A frolstAl wom, BAHA Fojat
= $¥ley 3449 LDL-Zd=HE% BMI >25
ke/mToA e Ao vt ol2fd A 4
oA AFstize] Hwre g g AW AWEF 7Pt
ded Asdd A AEs] Hol| JEFgFe vA
Yehd Axte} AzbEoh, =3 adiponectin®t leptin
9] == B} A7AE9 (Fruhbeck et al., 2004) AT
Ao} npz7A 2 BMI<25ke/ m-oll4]&= adiponectin
9] ¥Z7h, BMI>25kg/mel e leptin® =7}
e e %l w A/Le] BlE BMI > 25ke/m' ol A
EARCR Fod #AE HHAth Adiponecting]
| necrosis factor-a(TNF-a)}
interleukin-6(IL-6) &° <J3ld Hko m
(Fasshauer et al., 2003), B9t} Ql&2lA g do]
JE AlEA e FEE Hol=(Arita et al.,
1999) ®¥HA, leptin®] Y@L H|vto] P = F<tel
Z7F9tH(Kamohara et al., 1997). Adiponectin®
leptin®] A2A v BT AdEdAgge] Azl

sterol
protein (SREBP)
protein  B(apo low
AL STHIANA
VLDLZ apo B9

A a] Eaol
]"}““ low density
(hlgh density

, LDL=

=9
=

e AU=

o
=9e

EH]E=  tumor

o FEO
R

TE
HLo
pe



mel A2 dRkd A#E Ho|lBR(Xita et
2007), A/LS Hl= 945 MSE dSshe A
2ZA9 7FsAde]l AAEL AtH(Koebnick et
2007). webA o] AAted A/Le] H7F BMI<25
kg/m'oll A BMI>25ke/m 7Rt SAH o2 f2l3)
A B AFE Bl AL HFgE Algo] Rl H]
FUAste MSel Hde] o B
HolE Zlolgt AZtEth. Ryo §(2004)¢ Hael of
3 Adiponectine &g Ed, FAAY, +5IE 2
dedd 59 %T&%ﬂ]f“— o|Avt HDL-Z# 28| &
F= ok 3kA | leptine
adiponectin¥} E‘ll’ﬂﬂ Heltha 3Rt} o]
AFNAE  MS adiponectin %
HAd. ol2d A=
Hwhol] o3k MS AdA®e] s w=Hszt MS
A %o 54F ol I3]0l ZYPH o= oY
Hole Zlo] ot A= AdEe] e FJRo= J3F
=3 Hoi%oiﬁ Hlwko] MSe|
el A3t Azdd W}EW
(>25kg/m )oz g3t 23l meth &
adiponectin % leptin® F=< MS
A Fote] AL S B flste] 2~ 3|HEY
o)

=

al.,

3T
ar

al.,

Fedel &g

E

- adiponectin
ol gk Tl H)wt
e Zew Ueyith dF,
. MS AeAE =3
5 A2 &E
2l 25
© MS¢}, adiponectin® g9, HDL—%EﬂiEﬂg
AR, MSeF ag8]a leptine sElEd], %, &
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Effects of Obesity on the
Physiological Levels of
Adiponectin, Leptin and
Diagnostic Indices of Metabolic
Syndrome in Male Workers

Heo, Kyung-Hwa™ - Won, Yong Lim*
Ko, Kyung Sun™ - Kim, Ki-Woong*

Purpose: The aim of this study was to
the effects of the
physiological levels of adiponectin, leptin and
components of metabolic syndrome (MS)
aged 30-40 years. Methods:

Body mass index (BMI) was measured with

examine obesity on
in

male workers,

Anthropometric equipment. Blood pressure and

serum parameters were measured with an
digital

autochemical analyzer, respectively. Adiponectin

automatic sphygmomanometer and
and leptin were analysed by ELISA kits and
MS was defined based on the NCEP-ATP III.
Results:

systolic

Body fat mass of waist and hip,

and diastolic blood pressure were
significantly higher, as expected, in the BMI>
25kg/m’ in comparison with the BMI<25kg/m.
While fasting glucose, insulin, HOMA-IR and
leptin in the BMI>2bkg/m* were also significantly
higher compared with BMI<25ke/m’, HDL-
cholesterol and adiponectin were significantly
higher in BMI<25kg/mr.

regression analysis for the components of MS,

On multiple logistic

exercise, adiponectin and leptin were an only
independent factor for MS in non-obese male
workers (BMI <25kg/m’)

age,

after adjustment for
cigarette smoking and drinking habits.
Conclusion: These results suggested that the
obesity in men was associated with physiological

levels of adiponectin and leptin contributing to

_53_

Korea Occupational Safety and Health Agency,
Occupational Safety and Health Research Institute



feedback control of MS and that dysfunction ultimately induce MS.
and/or declination in feedback control system
associated with changes in physiological levels Key words : Metabolic syndrome, Adiponectin,

of neurptrophics: adiponectin and leptin might Leptin, Male workers
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