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High sensitive C-reactive protein (hs—CRP) has been associated with metabolic syndrome (MetS)
and its risk factors. This study aimed to evaluate the association between hs-CRP and the risk
factors of MetS in elderly women with abdominal obesity. The diagnosis of MetS followed the
AHA/NHLBI criteria, and abdominal obesity was defined using the WHO Asian-Pacific criteria. We
used the data from 174 elderly women, with an average age of 74 years. They were classified into
two groups: The absent group (N=97) and the MetS group (N=77). Hs—CRP was significantly higher
in the MetS group (p=0.007). Hs—CRP had a positive correlation with abdominal obesity (/=0.190,
£=0.014) and fasting blood glucose (/=0.240, p=0.002), while having a negative correlation with
HDL cholesterol (~=—0.164, p=0.035). Moreover, hs-CRP was higher in the group with risk of high
fasting blood glucose (p=0.006) and low HDL-cholesterol (p=0.010), even in elderly women with
abdominal obesity.
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ME o Y ek o] Q)= A0 ' HarE Y glo] a4l
ZrE| 31 QIeH2-4). E9] ARt Wd-selet dled
V7= C-HRSA) vhilhigh sensitivity C-reactive protein, A, B, oIAEE S, BT} 22 A8 A A
hs-CRP) A4l AZolu 3ol 912 735 Aol A A= < FASh= A AR S AIA B 02 YER =
= 34 934 E4(acute phase reactant) 241, IL-6 (in- AR A [5], ARSI T 7 o] d5Rkgo] a3t
terleukin-6), F¥ARRIZA-a (tumor necrosis factor-a, SRS otk AAETHG, 7], et -4 a9l Y AEHA
TNF-a)Z2=2 @578 Ato] 7119 Al=of] of s 7t Al A8 S AT BRI Al E7RIL] 1H]E X181, o] =
ZJETH1, 2. hs-CRP= S478 8k 9 G )4l 71578 of 3 AEEESel ofet Qe AT G S fEvit3]
ERtgohs A 2A, A 28 T, AETA At S AEHA A2 7HellA] hs-CRPE] TS EXet= A0
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A A ACHS.

AAAA & ARSI B ES 5710k A= 2001
| NCEP-ATP III (National Cholesterol Education Program
Adult Treatment Panel I11)9] 7]5o]] wh2 =] 304]] o]AF A
Qo] tiAST=t FRES 33%0 W, 94 O] thARS- - 1
£ 50th7HA] Lrelof Bl#sto] S7kstert 70T o] 9 7H4ss
= A% H]It} §HA, of/de Agfo] 7ol whef thAkE<-
T EEC| ST 77 ol$- F AT SV Holn, 70t o]
Fofl= FARC 24) =2 64%2] FHES UERATHIL. o4
& 97 o] F JAERZ AR ERA HETA A8

715k, o] 2fet T = Hvl= Ato| E7Rlof ofet 5
Hh3-& AH3te] hs-CRPO| 52 friedhe 208 Hargrt
[10,11]. T3t hs-CRP+= =& Zhol| A A= 2|9t AHhA| 2]
AL FHE= o ® deA qlom, AAHo] Skl whet
HPA| 0] A €] hs-CRP 4% 7kt 12].

Ledlof| sl Teake THAskal AW STk AL
G H[UHS FREHA H=d, oleet Wsh= A A %Al 4(body
mass index, BMDOlli= @8k vl x| 2] A9t tjALd Agtolt
AETA 2] 918 F7HAIRITHI3-15]. <o) S-2uet
= QI Aol F A 8] ol whet argAke] A=A
ket ol 2 5] AL QlFoll e Eokal Al o] A o] Ak
I A8 R0 ASRESAEe] Ao It At BES
Aot} o] Aol = BRHTRE 714 Aol &

2 A B A5l UE g $E
hs-CRPe}e] 2HAAof] thel] Qrobki iz} 3feich.

1. AL O

o] Ate] t/dAk= 2013 194 20154 1297H4] %7
A9 A7) ShE ol A 7RIS A AISET04] o4 854 ©]
SHE T 74+£3.44) 9] 1 A4St o= St A
2907 FollAl & Aol Basdt Az AZXE £ ol=
4078& A Q]olal ERu|Tho] djdohs 17482 25 tiAdRt=
A7gstodet. BRI WHO AEf B 2] ol AATSE 01432
259 80 cm oS 7| o2 A gklrt16]. - iRt
o] oFEE-gof gl g H = A7) 7] A A A4S Tl =
AFstG.om, o] A= 7R S e e A9
3]9] 521 W2 3 AJYE]QITHIRB No: D-1617-006-0250).
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1) X7 |E

AR S Ak AHA/NHLBI (American Heart Asso-
ciation/National Heart, Lung and Blood Institute) 2005%
O] 71z whet ok 5714 715 % 370 ol ol = 789 thak
S5 AT (MetS, N=77) 0.8 BF81 on], 27 o|3}e] 9]
A a2lof| sgeh= 39 thxH(Absent, N=97) 2.2 H-7519
oH17]. D 84 =150 mg/dL = A ATES o &
4 2) HDL-Z8| A H[E2 014 <50 mg/dL E+= A HDL-Z¢]
AHEGS oF 58 3) I >130/85 mmHg E= 189t oF
584 3529 =100 mg/dL E= @A 58 5) 312

=288 cmC.& A 2J3}al Q1oL ofA|ok-E F e 7]

me S50 2 A8 16].

Q0
(@)
(@)

2) MHAS W AT

AR} 415 DS-103M (Jenix, Seoul, Korea) 413415 %}
5 2478 24319 o] BMI (kg/m*)= B34\ (kg) + [A1%
(m) x AHm)] 0. & ARttt o2l WHOIA AlA]
Sharof whel 25 ~30 em 71 o S P 3L 58 4l AFEl
= 7w 7P ol B9 ok ZRE 7 2 91X 2] 7t YA E
ZAHL, ol Edl= YRl MM =2 XS EAR S
Aotct. o g]- i o] EdH]&(waist to hip ratio, WHR)<
SYEYE JIFOIEARE He glold, A-slelEd Hl&
(waist to height ratio, WHtR)= 8] 2] &9 & A0 & U gt
< SJu)gte}, Eok 45719} o] F2 102 5<t HY AH

24
oA 4 FYA R 23] ZH3to] Btk AN

e

.

HoA}

GHHAR= AL o T JH ol A @4 Fofl A& AA
S 1 TBA-200FR NEO (Toshiba, Tokyo, Japan) Aj}&}
718 S 2H1E, $/94%, HDL (high density lipo-
protein)-Z& A HE, LDL (low density lipoprotein)-Z3] 2
B, 3584, IS C-913/d @ ¥(high sensitivity C-re-
active protein, hs-CRP), 84 £kt 1405 C-9h5
A chale moduleld (turbidimetric immunoassay, TIA)2]
A2 243t G318 4 (hemoglobin Alc, HbAlc)=
EDTA 28 714 & Variant I (Bio Rad, CA, USA) H] 5 o]&
sto] 1A5- oA = 2ukE T H(high performance liquid
chromatography, HPLC)2] ¥e|= Z4351%ct. =3t Qledl
2 Modular Analytics E170 (Roche, Mannheim, Germany)
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2 A7) sFelgH o 24 (electrochemiluminescence
immunoassay, ECLIA)C] g2 AARIYch wdisL
EDTA A& A= LH 750 (Beckman Coulter, Miami, FL,
USA)YE o]&-sto] Z45k3it

o] ¢17t2] FAEA-2 Windows SPSS 21.0 (IBM, Armonk,
USA) 2] ARE-oIl oM, W= A Fat o) 1A
WS} %5 AAISHIT. AR Aekt th 2] A
7 oIA[Z 484 W9l hs-CRPEF 1 9] Fallghs] w<lo]
Zlo| & vl W] Y8l H #E s A3(independent rtest)
AAsFG o, ARt Aetat SRR iAo
LRI W Aol Hlaldhr] 18] 7Hol Al 37 (chi-square
testre AlBSIRITE. T3t tiARS- S 918 8 %17} hs-CRP2] 4
W& dotir] 9I3f v oi&2] A& A4 (Pearson cor-
relation coefficient)& AASHCE & A4S F hs-CRP+=
X—]ﬁ_l:rl_ﬁfi'-_ 3}11 o;H— ].&o = ,11 %]_ %}% y_o]J_ 0101 =
71 ¥3K(log-transformed)sto] SA1 24l o] o8-8} 01, o]
A-ATe] BAA folEe p<0.05 2 AATA

Ol

#

1. HASSZ Q200 T2 QARSI 5 Hoystx #olo]
X0|
AT AL 174 % SR AR 77, fae

97 ol F A7k el A A Wl o7, A4, A%
BMI, 9o £d|, WHR, WHtR-E %}o|7} §191cHTable 1). &
St EolskA Wol & T AH|E, HbAlcE thRatE o} tiA

TSI Aehto] SAIA = ol SA| = EHZ Y p<0.001).

Table 1. Anthropometric parameters of study subjects according
to presence of metabolic syndrome

. MetS Absent
Variable (N=77) (N=97) p-value
Age (yr) 74.56+3.81 73.57+3.03 0.058
Height (cm) 150.68+5.31 151.80+5.39 0.173
Weight (kg) 59.64+6.61 60.86+6.89 0.241

Body mass index (kg/m®) 26.27+2.28 26.40+2.69 0.741
Hip circumference (cm) 94.81+5.00 95.77+5.32 0.230
WHR 0.91+£0.05 0.90x0.04 0.145
WHtR 0.57+0.42 0.57x0.43 0.929

Calculated by independent #test.

Values are presented as mean=SD.

Abbreviations: MetS, metabolic syndrome; WHR, waist hip ratio;
WHtR, waist height ratio.
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U LDL-ZHAH1E, e’ W8, 94k Ak 4
|7} g1 tKTable 2).

2. AEZ = /20 2 hs-CRPL| KO

ARG St A fol] W2 hs-CRPE] F e Xl & H]
A, B 240.12:+0.15) R0t AT AHH0.22:£0.20)
Ol hs-CRP7}HEAA 0.2 #2181 % 34tH p=0.007) (Figure 1).

3. iS22
BEupgke 744 1

R0 MHE A S 2 /IR0 K10
Fold o thalsS<t froll mhe diat

3 919 0.910] Xpo] S |k AT, 55719} 0]97] W,
FAA, PRETE gar AT Aekto] 57

Table 2. Biochemical parameters of study subjects according to
presence of metabolic syndrome

Variable MetS Absent p-value
(N=77) (N=97)
Total cholesterol 199.63+39.55 195.66%35.44 <0.001
(mg/dL)
LDL-cholesterol 129.46+33.62 120.30+32.17 0.075
(mg/dL)
HbA1c (%) 6.30+0.89 5.85+0.50 <0.001
Insulin (uU/mL) 7.27%4.21 5.99+3.91 0.198
WBC (x10° cells/ul)  6.39+1.64 6.09+2.01  0.285
Uric acid (mg/dL) 4.69+1.26 4.45+1.15 0.189

Calculated by independent #test.

Values are presented as mean=SD.

Abbreviations: MetS, metabolic syndrome; LDL, low density
lipoprotein; HbA1c, hemoglobin A1c; WBC, white blood cell.

0.6 0 =0.007
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Figure 1. hs-CRP of study subjects according to presence of
metabolic syndrome Absent (0.12+0.15), MetS (0.22+0.20).
Abbreviations: hs—CRP, high sensitivity C-reactive protein.
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Table 3. Metabolic syndrome risk factors of study subjects according to presence of metabolic syndrome

Variable MetS (N=77) Absent (N=97) p-value
Waist circumference (cm) 87.01+5.89 86.86+5.13 0.851
Systolic blood pressure (mmHg) 130.97+17.34 115.88+11.11 <0.001
Diastolic blood pressure (mmHg) 79.05+£9.57 71.60£8.05 <0.001
HDL-cholesterol (mg/dL) 46.25+11.00 58.55+11.41 <0.001
Triglyceride (mg/dL) 170.51+£70.80 106.88+48.70 <0.001
Fasting glucose (mg/dL) 106.46+24.98 92.62+14.55 <0.001
High blood pressure* 53 (68.8) 24 (31.2) <0.001
Low HDL-cholesterol* 57 (74.0) 20 (26.0)
High fasting glucose* 38 (49.4) 39 (50.6)
High triglyceride* 48 (62.3) 29 (37.7)

Calculated by independent #test.
Values are presented as mean+SD.
*Calculated by x’-test. Data are presented as number (%).

Abbreviations: MetS, metabolic syndrome; HDL, high density lipoprotein; LDL, low density lipoprotein.

Table 4. Correlation between metabolic syndrome risk factors and
hs-CRP

Table 5. hs—CRP levels according to the levels of each metabolic
syndrome risk factors

hs-CRP (mg/dL)"

Metabolic syndrome risk factors

r p
Abdominal obesity (cm) 0.190 0.014
Systolic blood pressure (mmHg) 0.077 0.138
Diastolic blood pressure (mmHg) 0.123 0.111
Total cholesterol (mg/dL) 0.124 0.109
HDL-cholesterol (mg/dL) —0.164 0.035
LDL-cholesterol (mg/dL) 0.138 0.076
Triglyceride (mg/dL) 0.141 0.069
Fasting glucose (mg/dL) 0.240 0.002

Calculated by Pearson correlation coefficient.

log-transformed data.
Abbreviations: hs—CRP, high sensitivity C-reactive protein HDL,
high density lipoprotein; LDL, low density lipoprotein.

A O R oA # RO A2 p<0.001), HDL-EHAH1E
& st ARGt Akl SAH 0.2 frof A Wk
THp<0.001). Z2ju} 3felEedle et Aol 7k §loiet. tiAk
S AA e ANIEE Y w2 Ut W2 HDL-=
AAHEDT, AFATETE R o o A
oA 2 HIEE B 72 p<0.001), 2 B8
At ARt A S22 WIS HYItH(p<0.001)
(Table 3).

4, ABSZ R -1t hs-CRPL| Y

ARt 9198913} hs-CRPE] A4S £A%H A,
hs-CRP¢} HDL-ZE| AEH S &9 A E B9or
(r=—0.164, p=0.035), hs-CRP2} E-58]7H(=0.190, p=0.014),
FEEF(=0.240, p=0.002) 2] A=A 7E ATt 18
U =27)8} ol 9] Ao, FEHAHE, IDL-SHAEHE, &
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Variable hs-CRP (mg/dL)"  p-value
Blood pressure (mmHg)
SBP =130 or DBP =85 0.20+£0.37 0.167
SBP <130 or DBP <85 0.14+0.18
Fasting glucose (mg/dL)
=100 0.21+0.24 0.006
<100 0.14+0.28
Triglyceride (mg/dL)
=150 0.17+0.18 0.138
<150 0.16+0.31
HDL-cholesterol (mg/dL)
<40 0.22+0.37 0.010
=40 0.12%0.16

Calculated by Pearson correlation coefficient.

log-transformed data.
Abbreviations: hs-CRP, high sensitivity C-reactive protein HDL,
high density lipoprotein; LDL, low density lipoprotein.

AAHRE hs-CRP}AFTHEIAZ} 8l A 0 2 UEPITH Table 4).

5. ASZ 2 Y1801 RF0]| 2 hs-CRP2| 10|

AR A8 F =2 dH(p=0.006)7 2 HDL-
FHAHEES(p=0.010)9] $1F 81 7H Bxu|ut 115
ool A 918 8 9l0] Q= Tt hs-CRP7F 281 A] 49kt
T 2 Gt AFAATESY] A fd el 24 &
ol w2 hs-CRPE] Ato]i= ¢l T Table 5).

2k

i

o] ¢JTLol| A Eruuke] ygo] L tjAko
1% 2 013} hs-CRPL}o] T AL Bho



S~

Rt Ao hs-CRP ‘517 &9k} H4 BHH],
B85, HDL- 2 A8 S hs-CRPo} o] 9l
AR oR Ueiton], fHR9l § e AT W2
L-Ed2HE850) el fidacle] giewir
hs-CRP7} 1] 4=kt

hs-CRP= 947] 4549 =4 5 oh= |

OH

)
= b

At A4
A5l WS 2A|Afe v, A7 ek 3 R AIE 75
O[T L2 A G A AL HHE Bl oS- BRI A
= dEA QUeH2,18,19]. 3H, ARG Fke W e AR
ER AEWA AR AT ES S/ A eR Ky
o, LAY 7152 o] A E A e el et e’
A gl vk ARE gSukso] LA os AAEHL
(20].
o} /d2 77] o] 5ol A T0A] o] ALF S = o] FBFHA o

%_
AR - 8910.2 2§30H21). Fohich
Aol -‘45}% hs-CRPE= fjAlZE 91 qol =
ZAAM HDL-Z| AHE, =238

=, 55
) %o, BMI7} hs-CRPS} 7H &
do] =& A HAskSith hs-CRP= 544
[L-6, TNF-0.9] ZF=0.2 7tojA] A= A0t A A 32 of| A =
= B]TEe] 739 A A o)A €] hs-CRP @5 7h= ¢l
AP Y A At JERS A A HTH2,23,24].
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Tt ey WA o] glon, E3] BXHulgh 35
g, HDL-ZH AEIE $13to] 93-S ElE 5= otk &
o 2R o ARGt Ahtol| A hs-CRP7F 5718k 4
H} ol At AH a1 Tt 718
RP= 5718, E50]0ES hs-CRP} S 2] 91 AFHA
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Aguilar 5{32]& AT Zehtof A hs-CRPE] Ab5o]
SRk A WA flFo] st B sk
Kim[33] hs-CRP 557} =245 thAks St 34y $19dH]

7} A Yehdtial B 18k glo] AvE E9y
T3} hs-CRPO] #AAO] =33 & &= At o] d-tellAl =
RN A AR 2 @t W HDL-2 AHEE
9] ¥ 8 ¢l0] Q=) A hs-CRP7} A UeRgon, o=
ERugto] glejehs thARS S 919 8 919] 55t f-5of whet
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_J_E.Oﬂlﬂ—

o120

glo] qlom, 53] ERRTH,=0.190, p=0.014),
(7=0.240, p=0.002), HDL-ZH AHE(=—0.164, p=0.035)
T Aol Qe ERIE = QI qiet. T i 2tk tiAsS
T Akl A hs-CRP7F A WER 2.5(p=0.007), -7
UHR LA 52 EH(p=0.006)3 > HDL-ZH A H 1=
E5(p=0.010)9] YE8310] =t A hs-CRP7F =340
AEA 0 g BrHTto] Qlejets iAot f18 8 Q1] sRt
Fe] whef A AP gEE & 4 stk
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