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Abstract

The purpose of this study was to investigate the age-related changes of cardiovascular disease risk factors and
inflammatory markers in non-obese Korean women. Subjects were 112 women over 20 years old with body mass index
(BMI) less than 30 kg/m” and were divided into 3 groups (<40 years, 40~59 years, > 60 years). Mean weight and BMI
in the oldest group were significantly higher than those in the other 2 younger groups (p <0.05). Mean total cholesterol,
triglyceride, LDL-cholesterol and apolipoprotein B/apolipoprotein A1l ratio (BAR) in the oldest group were significantly
higher than those in the youngest group (p <0.05), and mean HDL-cholesterol of the oldest group was significantly
lower than that of the youngest group (p <0.05). The older-aged group showed significantly higher mean values of
atherogenic index (Al) and LDL/HDL ratio (p <0.05) than the respective younger-aged group, and Al was significantly
correlated with age, nitric oxide and thiobarbituric acid reactive substances (p <0.01). In addition, mean vascular cell
adhesion molecule-l (VCAM-1) tended to be higher in the older-aged group than the younger group. Tumor necrosis
factor-a, a proinflammatory maker, was significantly positively correlated with serum homocysteine, a cardiovascular
disease risk factor (p<0.01). In addition, a significantly positive correlation was observed between C-reactive protein
and BAR (p<0.01). Overall results suggested that the aging might affect the increase of cardiovascular disease risk
factors including the serum lipid profiles, weight and BMI, and age-related increases of weight and BMI might play a
role in changes in certain biomarkers of inflammation. (Korean J Community Nutrition 14(4): 451~461, 2009)
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(Ornish 51992; Kim 2000). 9189 S7h= g5 544
W FEEAHE 9 LDL-FHAHES] S35 S7HA17]
= A0% By QO™ (Lee 5 1994; Ferrara &
1997), Hol7} Eoi3tel] whet F7keh= ARSAEH A= A
EAARE Egete] of A, ksl A 490 Ast Y 4
S/ W8] S 7HA 8 sk ko A lok
(Husain & 1987; Lee 1991).

2007 AFg-Rlel] ek A S] Apmel wh=r 2, 39
7h = E 7 Ag Ul N3k o 2 YA Agle] osk Z1 o
2 YERstTE 40t ofstellr= A gk e® QIst APgEo]
=om, 50t o dollM= HEH deko® Qlsh APd-Eo]
E0kTE 58] Ay k] APES 600 o]Fell= w5
3= 7127 YePdr} (Korean National Statistical Office
2008).
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452 - 3= Aol ofAde] 3ol e ASA AR Y AIERA A

A A A3k AARJMA=EE v|RE, Ao gl o
g AF50] R H1 7Kook 5 1997; Yun &
2002), vl¥ Z219] ) 2o oJa) vpeket As
Jo7|, 53] 31%%‘, I, A B g &
o] ol "4’ AE A 918 ¢1xF £ Homocysteine
& WA 9 AT e SIAtE ¢ A Al
(Malinow 1990), McCully (1969)2 S RA|AE x5 3
Aol s 3455 sk, Homocysteineo] A& ¥

to

3T

Ak} gEido] e #7181k qu ©]% homocysteine
o] Wee] HuHE el SYAdE welAn

(Lawrence de Koning 5 2003). Homocysteme-— Y
o] oA E wH Ob— Pavke] 3 2 A WS &
FNA T3-S 788 (Welch & Loscalzo 1998),

WEAs DI HEFT T2 AdwA Ag
g] _OAEJA—LQ &7]_)\]7]: 740j o]—g;]x]_]—_y °1E}(Boushey =
1995). B3t X AdoA Homocysteine®
qksk A]‘%“ﬂ*ﬂ = veR s 2oz Btk (Konukoglu
= 2005). o= Apolipoprotein B(ApoB) 2} Apoli—
poprotein Al (ApoAl) 2] ¥]& (ApoB/ApoAl ratio)©]
Ot W A A Agk As Al E o, A
A A Aol F3S vRIvh= A7 Ayso] Haly
1 %Itk (Johansson & Schmidt 2008). 53] ApoB+
Very Low—Density Lipoprotein(VLDL), Intermediate

l-:.1:,4 H]

Density Lipoprotein IDL), Low—Density Lipoprotein
(LDL) ol B EAske ofreeldoln] ApoAls= High—
Density Lipoprotein (HDL)®F 25 h= o} ki z o] 7]
ol ApoB/ApoAl ratio’} LDL—Z#|AHZ Bt} A
aély/}ﬁ] zli}g gqslg 13 [e] ;(]— H]_oﬂsl- = 011:}_,—7_ Eﬂg—y o)

t}(Rasouli = 2006; Walldius & Jungner 2006). =3k
Kim v(2009)ﬂr Rasouli 5 (2006) 2] oA A5 &

=S

A AEE A% A3 C—Reactive Protein(CRP),
Tumor Necrosis Factor—a(TNF—a), Interleukin—
6 IL—6)+= ApoB/ApoAl ratio”} 7V 2 oA F2lsf
Al 352 Z1 0% Hol G578 Aol JaFS mx= A ow B

5.

EluEhe] HlWkE2 2001 el %A 20054
31.8%% S7FstaL alom, HRk *é‘l % I =

¥ QoloZ ulAE A A3LS
I = ARt (Ministry o
2006). v]¥Ee] PEE o58h= <
+ CRP, IL-6, TNF-a & € F 8=, CRP= €%
o A= AL A AE B A RPA| el A R EE]=

AZA) Alo]E7}2] (Proinflammatory Cytokine)ell 23

[ 5o %713}
ealth and Welfare
AZA, BEAEEE

29

3]
=
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f2al
7= o] Tkef|A] o] o] Folx] HN Y2 o= AoR
ksl A Qlth(Jialal & Devara 2003). AWA|EAA A%
4 REg EAQ1 CRPE] AAF 9 #u]7} vleiRlolA F7}e]
0431 T T B S S e A A8 A
eSS =919 (Kim 5 2006b). CRP= ¥3a4d
9 Az A ALS] B 5ol A W0 7 FTts)
=42 d#A 9lom (Pepys & Hirschfield
3), Nk A o] AN S Sshs AR o] &
= ar ek (Lee 2003). F2ell 8] E]= o}
t¥AEFR] (Adipocytokine) ol theh &st Q371 X1
3= 3 Gl J-e] WA el 1 @h) 7 Ehds] Lo
] TheFet S0 oft| ZAP| BRI ZH7te] 5AS 7t
2] 3L 0137_ %g] Eg] pA =S xllﬂﬂ"r} ?J-Eﬂo] 011;]._7_ ?-,_I'E:]ﬁ o]
tH(Schindler & 2006). @A77 & ofr] ZALo| 7}
Q1] Frolli= of 7RI, TNF—a, dIAIAE, IL-6 5]
810 (Koerner 5 2005), 71 % TNF—ai= Q1&H 2] 2
A2 A FE E441719 (Borst & Conover 2005) HIWE
Sk AR AN ¥ F7FE T BaE 3 Qlok(Halle 5
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]ﬂqZ«]
= oty skl “LOV]
}ﬁ} 7)5°] ﬂ S A Areb 2
TJroo]/‘g*é | “%*}741 A3LE vlEsto] 13l 52 ]le] &

AHO'Brien 1994). 8% F&4tsls<! TAS(Total
Ant10X1dant Status)&= A FAksls-S dokr] 93k A
X2 o]g5 1 vt (Miller 5 1993). Akt G4+ w3}
of o] 7haw]al, =37} sy of| whet 3Raks) §4x0] 7F
A= SR s el A3 g ole TS Hol
oty ¥ =3 ok (Kilboum 1990; Lee 5 1997;
Kim & 2006a). o|== &> Ad<lel v]3)] :=RleAN g5 F
rkstErt FhAste] v A A3k fHEe] St
sHA| Evk= AR S SEEl ot

olof] 1 Aol = A&, A7 Fell AFsh= v]vstA]
oLO }\-]o 01}\'] ] \;H)\]—j gz odz JJJ._;(]X].Q]_ Ng:q_ﬁ] =]
2] 913

:ﬂi@ﬂleﬁﬁ*%liohj}&ﬁﬂliﬁ?”*
Fe Age] P LA FelA Qi v 34
QL OPYEL o ANGOEA MR ATOZ e
ApeE 0 QAstL AR AR A% EAA Ye
ofalE w F 9& RO AL,



A= g A3Q1 o dellA] Aol W A A Agk
QR4 &5 AFA A310] WislkE vluwsl| flste] A
<, 77| Aol AF3R= BMIZF 30 kg/m? n]9tel 1127
= Akl om, A tdakE Aol wet <40
Al, 40~5941, > 60419] Al 0= o] vl i #4183t
bt A= 2000 tiehn|Rkeks] o] ofajol— el oFA]
o Z3el wh} 25 kg/m* o)/d-& BIRke R dAddshit 604
ol A=elA 25 kg/m? nIREI TR} A7 2] offgo] 9l
Forz MARAZIF(World Health Organization
1998)9] 30 kg/m? o4& BIREO Z FFah= 7]Eol =
A, B3k A AR elsAtkss) vlaskr] flEiA BMI
30 kg/m? W|RIRI AFghE: T Ak A7 sl

2. MHHE

A ARAE A ASAE olgste] S5,
o]Z o]-g3lo] AT %)%= (BMI; Body Mass Index)ZE 7|
Abloith. 181 Y EdE 4 ol gsto] WiEEEE
SAsI%la, 9ol =dlE S5t sgl/dde] =49 vl
(Waist Hip Ratio; WHR) & AXFsSt}

Y 103 o) P dHlE KRR $ A SHAlE
o]g-5}o] %71 "L (SBP; Systolic Blood Pressure) ¥}
o]¢+7] &<t (DBP; Diastolic Blood Pressure)& =743}

u], ML A 2of|A] oF 1A]7F¥H] gk % 4°C, 3,000 rpm
oA 1521 94 Feate] A Esisitt. et
A71E olg3sto] TZ#AHIE (Total Cholesterol), 5734
A (triglyceride), LDL —Z#]AH|E (LDL—cholesterol),
HDL—Z9|2~E|= (HDL—cholesterol), glucose (ADVIA
1650 Chemistry System, Bayer, HealthCare LLC,
Germany), QA4F(uric acid),
(CRP), Homocysteine, Apolipoprotein Al (ApoAl)
1331 apolipoprotein B(ApoB) (Selectra E, Vital
scientific, Netherlands)& -41813ith. E7d Sk B4
(Atherogenic Index; AD+= ‘Al=(total cholesterol —
HDL—cholesterol)/ HDL—cholesterol’®} o] AAks}
ATk

C—reactive protein
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Aol wE 3iks) #E 232 viskE AR S8 8
A F343ls, A A 3akeE 2 Protein Carbonyl 352
73kl 8% T4l TAS(Total Antioxidant
Status) 2] 72 Rice—Evans $(1997) 2] W& o] &
3l Trolox Equivalent Antioxidant Capacity (TEAC)
ol w2} TAS kit (Randox Lab. Ltd., UK)E ©o]&-35}]
SAsIGTE F ] Al A48 A ksl #5211
Thiobarbituric Acid Reactive Substances (TBARS) &
OXItek TBARS kit (Zeptometrix Co., USA)E o] &3}
o] Z33 =2 =73}9t}. Protein carbonyl& Biocell PC
test kit (BioCell Corp., Ltd., New Zealand)Z ©]-83}o]
dinitrophenylhydrazine (DNP) ¥F$¥] © 2 Enzyme
Linked—immunosorbent Assay (ELISA)H S & FX3}
k.

Aol W G4 Axe] wskE Ak P18 8%
Nitric Oxide (NO), Vascular Cell Adhesion Molecule—
I(VCAM—1) ¥ Tumor Necrosis Factor—a(TNF—a)
9 FEE 45U, 8% NO &% Griess(1879)
o] ¥PH& 0] &3 Griess reagent system (Promega
Co, USA)S AF85}] plate reader® =743} 0H, &
A VCAM—-1< Immunoassay Hu sVCAM-1 kit
(BioSource International, Inc. USA)E ©o]&315l1, &
A TNF—ad &dF =4S 93] Immunoassay Hu
TNF—a kit (Invitrogen Cor. Carlsbad, USA)E ©o]-&3}
o ELISAY] 2.2 #3131t}

4. nFER 200 e

AsSF 9198 QAA 7= NCEP—ATP III(The
Third National
Expert on Detection,
Treatment of High Blood Cholesterol in Adults) A
 (NCEP 2001) ]l w2t dsto] 130/85 o, 35830l
110 mg/dL o), /A1) 150 mg/dL o1, HDL—&
dAHEo] 3449 A4 50 mg/dL vl H9-E Egs)

= R Akl

Cholesterol Education Program

Panel Evaluation, and

5. AEEM X FHAE

Y 2E 2}E= SAS (Statistical Analysis System
ver 9.1)& o]&-3fo] B AHelsaltt. e SR Bt
T EFEAE A O, A wE o (ke HluE
ANOVAS} Duncan's multiple range testel 2J&j -5-2]/3
A% (p <0.05)< 3I3lth. AR 75 A4 BAA L A
oA D3l 55 Alo|9] A= Pearson's correlation



454 - 2 A IAe] Aol Tk 93 A E R A P 99 22

coefficients & oS A=sFT)

iz
H

AL L i

ZAMPEALS] A= el whE o k2] BMI W3+ Table 1
7 2k <404 AETS F
18.5 kg/m? ©]4+ 23.0 kg/m? vk 2 g A5 7ol &
al3om, 40~594] ARTollx= - 647 F 3778°], 260
Al AETE F 179 FollA] 1080 Al &3k Ao
2 ZAE S

AR SRR et A 47.68*1]01‘219_131, Agol| wje}
Al 0= o] Blagk
FrelAQl 2ol 7} Glsl e
> 604 A=l 212 61.53 £ 1. 95 kg, 24 38 £0.78
kg/m?, 85.22 £ 2.33 cm ¥ 0.89 £ 0.02%2 t}& F+ o
(< 404 : 51.94 £ 1.11 kg, 19.86 + 0.47 kg/m?,
7192 £ 155 cm % 0.80 = 0.01; 40~594): 55.98
+ 0.96 kg, 22.14 £ 0.33 kg/m? 7556 £ 1.25 cm ¥
0.83 £ 0.01) ° vj3l] 28 o=z =A Yepsom (p <
0.05), 53] BMIE= < 404 A5l 40~59A4] A=l
Hlal f-o] 4 o vHA| vEh R0l 32 ellA] o] % L
2 BMI}F 57Fshk= 2l o2 A 310 (p < 0.05).

7] st} o]eh7] k& 9A] > 604 A ellA
124.47 = 3.11 mmHg2} 81.29 £ 2.41 mmHg= <40
A A=+ G=7]; 105.19 £ 1.10 mmHg, ©1€¥7]; 66.03

+ 1.11 mmHg) ¥ 40~594 AE+E=7]; 110.08 =
1.99 mmHg, ©|¢7]; 71.35 = 0.35 mmHg)e°l| B]3} 2
o7 =A YERECH (p < 0.05), AHFo] S5
7] "t Yl o] A B TUkehs A0 VEk

3
=]

CY AERY R QM glucose B
A ol e} T AEE, S/944 9 LDL-
FHYAHELS > 604 d=ETHellA 203.76 £ 9.64 mg/dL,
142.29 £ 30.27 mg/dL ¥ 120.51 £ 8.61 mg/dL=
<40 AHT (F FH2HE5 179.10 £ 4.41 mg/dL, 4

Table 1. BMI distribution of subjects in each groups

A4 76.32 £ 5.58 mg/dL % LDL—Z#|~E=; 97.03
* 3.65 mg/dL) el vl FolA o s #9kom (p < 0.05),
HDL—F# A8 =& > 604 A5 oA 54.80 £ 2.29
mg/dLO% T 7 Aol ulsiA] 24 o2 v LE}
W} (p<0.05) . 53] LDL/HDL ratiox= <404 &gof|A
1.48 £ 0.06% 40~594 A5+2] 1.93 £ 0.07, > 604
AFr2.22 £ 0.150] vlaliA] frolA oz vot Ago] 5
7}&H% LDL/HDL ratio’} -2 02 F7lshz 102
ZAFE AT (p < 0.05).

AR EF QAT glucosed] 7t (<404,
40~59A4, > 6041 2] S+ %= 4.50 = 0.18 mg/dL,
4.60 = 0.18 mg/dL, 5.01 * 0.23 mg/dL9} 84.45 *
1.68 mg/dL, 90.52 + 1.72 mg/dL, 88.76 + 3.41 mg/

dLo]CH th oﬂeﬂ% Zl—_,] T_Jz%o] z].o] Eo];q 01—01—1;]_
3.gn 2y AE 20
Aol w A A $1§: Nof| gk A= Table

2|50 Fe- 2.22011, <40
.07, 40~594) deFolM 2.31 +
JarollA 2.78 £ 0.20% o] =

>6OH] Sk
ARG o) o o= ZloR

w73 519]
YeRgtHp < 0.05).

7}@%5

Homocysteine?] B+ %=+ 11.97 mg/dLo]$oH,
Aegof| w1+ 1] 1941 Ajo|= HolX| ¢t ApoAl
o] A4t FEE 60.81 pmol/l o], Aol whE xjo)=

o <404 d#EtellA 63.09 umol/ISF2 =A LEF:
t}. ApoB&} ApoB/ApoAl ratio®] Hd2 Z+7; 3.94
umol/12} 0.07%2 ZAFE oW, >604] 3+ (ApoB;
4.28 umol/l, ApoB/ApoAl ratio; 0.07) A <404 &
B (ApoB; 3.78 umol/l, ApoB/ApoAl ratio; 0.06)°]
Hl&l o4 22 =7 YeERst(p < 0.05).
A3 291 4= (Metabolic Risk Factors; MRF)
(Jung 5 2006) 2] H¥2 0.712 Yepgon, Azo] Z7}
3o wha) -2 0 7 Zrle= A o7 ZALE T <404
Aol 0.2692 40~594] A&7 077 Blsl]
ojA o7 v vepskon, > 604 A%ellA 1.35% 2

< 40 years 40 - 59 years > 60 years Total

N (%) N (%) N (%) N (%)
BMI < 18.5 kg/m? 10( 8.9) 6( 5.4) 0( 0.0 16 ( 54.5)
18.5 kg/m? < BMI < 23 .0 kg/m? 18(16.1) 37 (33.0) 6( 5.4) 17 ( 15.2)
23.0 kg/m? < BMI < 25.0 kg/m? 2(1.8) 11(9.8) 4( 3.6) 18( 16.1)
25.0 kg/m? < BMI < 30.0 kg/m? 1(0.9) 10( 8.9) 7(6.3) 16( 14.3)
Total 31(27.7) 64 (57.1) 17 (15.2) 112 (100.0)




Mo i Ui} Ago] Zrhate] me} oPHEF T R0l
AG7} oA = Ao = YERITHp < 0.05).

4035 24 9 AFY NE

ZA} AR AbshA] 4 9 15 H kel gk A=
Table 33} 2t} 2ksbckmzl o] A=A %21 HA protein
carbonyl®] H 5= 0.26 nmol/mge] Ttk > 604 4
HFolA 0.29 nmol/mg®E <4041 9= (0.25 nmol/
mg) ¥} 40~594] 1%+ (0.26 nmol/mg)ll BlelA =9A]
T fo Al e oYtk Ao W F FAkeleg LEr
U= TASS] et 553 0.92 mmol/l013lon, <404 &
#HrelA 0.90 mmol/l & 40~594 9438+ (0.93 mmol/
D7} > 604 A= (0.93 mmol/) ol ]34 wgkoL) -9
Al -2 otk A1 A #aks) 2|31 TBARS®] it
F5EE 42.63 nmol/1° = e o, ARl w23
zto)7F vrERA] Skhet.

A5 AEQ! CRP2) ¢t §5+ 0.37 mg/dLeZ A%
of whE 7k f-2] 41 Aol Holx] ekgkrh. I NOgh
VCAM—19] B 55E 15.68 pmol/19h 1.34 pg/IQe
o, >604 AHFNO; 17.01 pmol/l, VCAM-1;
1.85 pg/l), 40~594] A=+ (NO; 15.85 pumol/l, VCAM—
1: 1.36 pg/l), <404 A&+ (NO; 14.61 pumol/l, VCAM—

Table 2. Mean cardiovascular risk factors of subjects in each groups

4
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15 1.01 pg/) =02 =3ko} f-214Q1 Afoli= o3t
ZARAAES] E3 TNF—a B3 55 10.06 ng/ml ©]
1], <404 A#TolA 14.31 ng/mlOE 40~594] AT
(7.55 ng/mD ¥} > 604 A= (11.76 ng/mb of| B3l =

SLOLE ]9l S3-2 oh]gitt.

ez ]
=

r

WA A 20, MO A4 R 3

o2

o1y
|

9

re o>

5. od,

[EMo A
tdate] Anjell whE AEIA A g 13 Q917 Akl
gl A5 A mele] Al Table 40 UERAL.
Foll w2t BMI, WHR, 8lgj&d|, T2 HE, 5484
A, LDL—Z#~H%, LDL/HDL ratio, %733} %]4=
(p <0.05) 18]21 ApoB/ApoAl ratio (p <0.01)7} <]
o7 zolx|i= Zlo & Vel v HDL -2~ H|
9] Aol Ago] S7Hel wet o8 o= Fhash=
Ao 7 AT (p < 0.01).

LDL/HDL ratio®} 2738214 |= #1d Fpaks) 2|32
Q1 TBARSSF #2941 ko] FaiaAE vepdislx
(p <0.01), TBARSE 934 A3 NOS} o802 =
& o] AT HERISITH(p <0.01) (Table 5). 53¢
AT AA = NOSF 24”1 k2] A7} sle=
o7 YeRdth(p < 0.01) (Table 5). CRP3= ApoAl$}

>

-
ful

=

e by

< 40 years 40 - 59 years > 60 years Total

(N=31) (N = 64) N=17) N=112)
Atherogenic index? 1.72 £ 0.07"° 2.31 £ 0.10° 2.78 £ 0.20° 2.22 + 0.07
Homocysteine (mg/dl) 12.95 £ 1.87 11.03 + 1.14 1291 £ 2,10 11.97 £ 0.90
ApoAT? (umol/l) 63.09 = 1.40 59.76 = 1.05 60.04 = 1.51 60.81 = 0.75
ApoB? (umol) 3.78 £ 0.12° 3.92 + 0.07° 4,28 + 0.13° 3.94 + 0.06
ApOB / ApoAT ratio 0.06 £ 0.00° 0.07 + 0.00%® 0.07 £ 0.00° 0.07 = 0.00
MRF® 0.26 £ 0.08° 0.77 £ 0.12° 1.35 £ 0.26° 0.71 £ 0.09

1) Mean * SE, NS: not significantly different among the groups

2) Al: atherogenic index, 3) ApoAl: apolipoprotein Al, 4) ApoB: apolipoprotein B, 5) Metabolic risk factors: MRF
a,b,c,ab: means with different superscript letter among group at p < 0.05 by Duncan's multiple range test

Table 3. Mean oxddtive stress and inflammatory markers of subjects in each groups

< 40 years 40 - 59 years > 60 years Total

(N=231) (N = 64) N=17) N=112)
Protein Carbonyl (nmol/mg) 0.25 = 0.01"" 0.26 = 0.02 0.29 £ 0.02 0.26 = 0.01
TAS? (mmol/l) 0.90 + 0.07 0.93 £ 0.04 0.93 =+ 0.09 0.92 £ 0.03
TBARS® (nmol/l) 35.73 £ 2.64 45,74 £ 2.85 4543 £ 5.78 42,63 £ 1.99
CRP? (mg/dL) 0.32 £ 0.02 0.40 = 0.04 0.37 £ 0.03 0.37 + 0.02
NO® (umol/l) 14.61 = 0.84 15.85 =+ 1.03 17.01 £ 1.52 15.68 = 0.66
VCAM-19 (ugy) 1.01 + 018 1.36 £ 0.20 1.85 + 0.49 1.34 + 0.14
TNF-a” (ng/m) 14.31 £ 3.67 7.55 £ 1.33 11.76 = 4.62 10.06 = 1.46

1) Mean % SE, NS: not significantly different among the groups, 2) TAS: fotal antioxidant status, 3) TBARS: thiobarbituric acid reactive
substances, 4) CRP: C-reactive protein, 5) NO; nitric oxide, 6) VCAM-1: vascular cell adhesion molecule-l, 7) TNF-ai: tumor necrosis

factor-o



Table 4. Pearson's correlation coefficients among age, anthropometric and biochemical measures

Age Weight BMI Waist WHR SBP DBP T-CHO G HDL LDL LHR Al ApOoAl ApoB BAR
Weight 0.396%*
BMIM 0.518**  0.877**
Waist 0.425**  0.697**  0.686**
WHR? 0.373**  0.384** 0.424** 0.835**
SBpPY 0.463**  0.407** 0.436** 0.369** 0.221*
DBPY 0.482*%*  0.491** 0.518** 0.396** 0.245*  0.890%**
T-CHO? 0.290**  0.132 0.183 0.126 0.159 -0.047 -0.017
1G9 0.270** 0.196*  0.230*  0.149 0.203*  0.285** 0.265**  0.358**
HDL? -0.282*%* -0.242*  -0.271**-0.181 -0.159  -0.303** -0.323** 0.252** —0,363**
LDL® 0.328**  0.160 0.217*  0.151 0.148 -0.070 -0.016 0.890**  0.065 0.050
LHR? 0.437** 0.275** 0.322% 0.201*  0.191 0.112 0.174 0.582**  (0.305*%* -0.557** 0.774**
A0 0.450**  0.292*%* 0.343*+ 0.213*  0.228*  0.223*  0.263** 0.552%* 0.658** —0.637** 0.592%* (0.912%*
ApoAl'™  -0.116 -0.090 -0.068 -0.054 -0.066 -0.104 -0.056 -0.255* -0.083 -0.316** -0.116 0.060 0.045
ApoB'? 0.225%  0.161 0.154 0.227*  0.188 0.114 0.103 0.346** 0.148 -0.121 0.366**  0.385** 0.352** -0.271**
BAR'® 0.208*  0.166 0.130 0.200 0.175 0.109 0.075 0.372** 0.155 0.099 0.301** 0.210* 0.200 -0.774** 0.786**
CRP™ 0.095 0.170 0.159 0.162 0.020 0.001 0.044 0.043 0.093 0012 -0.004 -0.019 0.009  -0.387** 0.068 0.377%**

***: significantly correlated between age and serum lipid profiles at p < 0.05 and p < 0.01 by Pearson's corelation coefficient
1) BMI: body mass index, 2) WHR: Waist Hip ratfio, 3) SBP: systolic blood pressure, 4) DBP: diastolic blood pressure, 5) T-CHO: total cholesterol, 6) TG: triglyceride, 7) HDL: HDL-cho-
lesterol, 8) LDL: LDL-cholestero, 9) LHR: LDL/HDL ratio, 10) Al: atherogenic index, 11) ApoAl: apolipoprotein Al, 12) ApoB: apolipoprotein B, 13) BAR: ApoB/ApoATl ratfio, 14) CRP:
C-reactive protein
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Table 5. Pearson's correlation coefficients among age, LDL/HDL ratio, atherogenic index, oxidative stress and inflammatory markers

Protein

Age LHR" AR TBARS? caroonyl TAS NO CRP TNF-a. VCAM-1
TBARS 0.215* 0.508**  0.559%*
Proteincaroonyl  0.099 0.076 0.086 0.204
TASY 0.061 0.031 0.039 -0.052 0.022
NO® 0.068 0.298*+  0.317*  0.396** -0.016 -0.133
CRP? 0.095 -0.019 0.009 0.058 -0.197 0.145 0.047
TNF-o”) -0.039 -0.136 -0.153 -0.049 0.005 0.152 -0.109 0.005
VCAM-19 0.126 0.000 -0.048 0.145 -0.108 -0.066 0.164 -0.072 0.134
Homocysteine  0.081 -0.100 -0.104 -0.046 0.053 0.172 -0.158 0.061 0.408**  -0.150

*#%; significantly corelated between measures at p < 0.05 and p < 0.01 by Pearson's correlation coefficient
1) LHR: LDL/HDL ratio 2) Al: atherogenic index, 3) TBARS: thiobarbituric acid reactive substances, 4) TAS: total antioxidant status,
5) NO: nitric oxide, 6) CRP: C-reactive protein, 7) INF-a.: tumor necrosis factor-a, 8) VCAM-1: vascular cell adhesion molecule-|
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