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Table 1. Basal characteristics (n=12,415).

Men Women
(n=6,626) (n=5,789)
Age (yr) 46.01t10.28 45.9+11.23 0.764
WC (cm) 84.217.67 7491831 <0.001
FBS (mg/dL) 101.91+20.74 96.8£14.89 <0.001
TG (mg/dL) 149.5+t96.76 111.41+71.95 <0.001
HDL (mg/dL) 49.61+11.36 56.61+12.77  <0.001
IGF-1 (ng/mL) 198.7196.02 187.51+104.01 <0.001
IGFBP-3 (ng/mL) 34710839  3.49710.826 0.343
SBP (mmHg) 122.1£16.08 1165+18.87 <0.001
DBP (mmHg) 75.81+11.30 72121099 <0.001
Antihypertensive
ediion. 1 (¢ 498 (7.5) 469 (8.1) 0.224

Smoking, n (%) <0.001

Never 1,433 (21.6) 5,442 (94.0)

Former 1,728 (26.1) 79 (1.4)

Current 3,465 (52.3) 268 (4.6)
Alcohol intake, n (%) <0.001

Non-drinker 1,387 (20.9) 4,597 (79.4)

1~2/week 3,402 (51.3) 1003 (17.3)

3 ~4/week 1,328 (20.0) 150 (2.6)

>5/week 509 (7.6) 39 (0.6)
Physical activity, n (%) <0.001

Rest 129 (1.9) 265 (4.6)

Sedentary 4219 (63.7) 2,743 (47.9)

Light 757 (114) 1438 (24.8)

Moderate 870 (13.1) 804 (13.9)

Severe 651 (9.8) 539 (9.3)

Gender difference of continuous variables were compared using -
test, categorical variables were compared by % test. Values are
mean T SD or number (%). n: number, WC: waist circumference,
SBP: systolic blood pressure, DBP: diastolic blood pressure, TG:
triglyceride, HDL: high density lipoprotein cholesterol, FBS:
fasting blood sugar, IGF-1: insulin like growth factor-1, IGFBP3:
insulin like growth factor binding protein-3.
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AEQBHE Z7H AN, SR, AR B aA 2E 297 O BRe<000), 18O
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£3to] YAEFTF o]ge] waFH|E ¥ wEPY. & (P=0.224)
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GAAES QU SAe K 1o Uit B o) RRtslel AR SAdAT RT3 R
dxputt He s, B, FHAY, BREFo] f95 AR LebETh P=0001). IGFBPAE Y REdA ¥
A E:XAP<0.00), TLDEZYH2HEL AT K S 295 F AABAAE RY=HP<0.05),
Ot Al R THP <0.001). IGF-1 FE+ FA7}F AR} =Zd~ liﬁr~ & *o“&r%rﬁﬂg Holal 1 9 891
=9k O L(P <0.001), IGFBP-3 5+ W] 2}o]7} -9 S o AHBAE Bt
37 ektThp=0343). OlA7h YRR FAol &5
Table 2. Partial correlation in between IGF-1, IGFBP3 and components of metabolic syndromes.
Men Women
IGF-1 IGFBP-3 IGF-1 IGFBP-3
r P r P r P r P
wC 0.0844 <0.001 0.1511 <0.001 0.0828 0.004 0.0574 0.046
SBP 0.0353 0.008 0.0972 <0.001 0.0660 0.022 0.1486 <0.001
DBP 0.0464 0.001 0.1237 <0.001 0.0341 0.236 0.1484 <0.001
FBS 0.0040 0.763 0.0837 <0.001 0.0553 0.055 0.1138 <0.001
TG 0.0073 0.586 0.1862 <0.001 0.0246 0.393 0.2275 <0.001
HDL —0.0202 0.130 —0.0551 <0.001 —0.0317 0.271 —0.0710 0.014

Adjusted for age, smoking, alcohol intake and physical activity. WC: waist circumference, SBP: systolic blood pressure, DBP: diastolic
blood pressure, TG: triglyceride, HDL: high density lipoprotein cholesterol, FBS: fasting blood sugar, IGF-1: insulin like growth factor-1,
IGFBP3: insulin like growth factor binding protein-3.

Table 3. Odds ratio of metabolic syndrome in IGF-1 quartile groups.

Quartile of IGF-1

P-value
. s . for trend
Lowest Mid-lowest Mid-highest Highest
Men

Unadjusted OR (95% CI) 1.88 (1.54~2.31) 1.53 (1.27~1.83) 1.26 (1.06~1.51) 1.00 <0.001
Multivariate OR* (95% CI) 1.32 (1.06~1.63) 1.25 (1.03~1.50) 1.14 (0.95~1.37) 1.00 0.048

Women
Unadjusted OR (95% CI) 5.07 (4.00~6.42) 2.70 (2.13~3.44) 1.98 (1.55~2.54) 1.00 <0.001
Multivariate OR* (95% CI) 1.41 (1.08~1.85) 1.12 (0.86~1.46) 1.24 (0.95~1.62) 1.00 0.039

IGF-1: insulin like growth factor-1, OR: odds ratio, CI: confidence interval, *Multivariate OR: adjusted odds ratio for age, smoking,
alcohol intake, and physical activity.
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026 (HBHAHES], 306%), 3.1940.11 (FAHES, 298 B meEld B A7 An 5 IGF-1 FE7} st
), 3.661£0.17 (FFAHE$1, 3037), 4.63 £0.63 ng/mL (F IGFBP-3 ¥57} Z7}8l= A$+ A8# D3k 9439
FAHES, 303%) ATt Qo] & & Uthe= e S AASt & 4 Utk
YUY 25 8F IGF-1 ¥57F 92 A9 52 H SR ol AT A= 71EY B2 dH AFEe] A
o ALS ol o]k W AbFRI7L ol st Al =3ko o dAgttiar & ¢ Qi) 7]E9] AFEolA B 5 g
(P for trend <0.001 in men, <0.001 in women), ©]= 1}9], A AAZS 7R A5 EF IGE-1 3271 ¥ero
FAAR, FFRHIE, AA S5 AEE BAYS Hol= m 46702 H 2 IGFBP-3 ¥t 27ME AS 27 A%
o8] SAdASR {SIIYTHP for trend=.048 in o e AsEa geol Joka sduk? wdk g4 A
men, =.039 in women, 3 3). g A= F IGE-1 v ZAMZ] e A9 Y F oot EF IGFBP3
7F A e HAREATE HGARE A vlaste] of T2 BobA vk ek’ ol2je Qe sHe
AVZZ T o)3E wWAFH|7F 1.3281(95% CI 1.06~ 2 IGF-10] 3 P& A 9] 2 (apoptosis)S A
1.63) 3L, A= 1.4181(95% CI 1.08~1.85)% t}. IGFBP- st 3 HZZ M ¥ dEt2~"l A A(elastogenesis) =
39] 9 IGF-13%+= W 2 ¥ IGFBP-3 &7t %2 Ao 2 4 BEtdAy oy #ES HEse
ol v FRT YA EF o3 E wAFH| L = Aog EuMAsE o &g rhn A’
QTHP for trend <0.001 in men, <0.001 in women). F=3F HHE AHHEE AT A E Hole ASE JUT 4B
IGFBP-3 ‘F ol WE tAES o o] 3He] wafH[= AFollM= 27] BeH s ATl v 34 AZE A
of, FAAHR, STHE B Al &5l dight By & ol A BF IGF-1 FE7} Z7hE 0] AR, BdE
wAFH7E o F7bStATHGE 4). EAe Ay EF A% 3x}o] HZF IGFBP-3 327t G ALY, A28 I
Table 4. Odds ratio of metabolic syndrome in IGFBP-3 quartile groups.
Quartile of IGFBP-3 Pvalue
Lowest Mid-lowest Mid-highest Highest for crend
Men
Unadjusted OR (95% CI) 1.00 1.36 (1.12~1.65) 1.68 (1.38~2.04) 229 (1.88~2.80)  <0.001
Multivariate OR* (95% CI) 1.00 1.48 (1.21~1.81) 1.85 (1.51~2.25) 2.49 (2.02~3.05) <0.001
Women
Unadjusted OR (95% CI) 1.00 1.51 (1.21~1.88) 1.84 (147~2.30)  3.14 2.51~3.94)  <0.001
Multivariate OR* (95% CI) 1.00 1.69 (1.33~2.13) 1.96 (1.54~250) 343 (2.68~437)  <0.001

IGFBP-3: insulin like growth factor binding protein-3, OR: odds ratio, CI: confidence interval, *Multivariate OR: adjusted odds ratio

for age, smoking, alcohol intake, and physical activity.
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Background: Insulin-like growth factor-1 (IGF-1) has been
suggested to be involved in the pathogenesis of athero-
sclerosis. The biological activity of IGF-1 is influenced by
IGF binding protein-3 (IGFBP-3). We hypothesized that
IGF-1 and IGFBP-3 levels may be associated with the
metabolic syndrome which is a cluster of cardiovascular
risk factors.

Methods: We assessed the circulating levels of IGF-1 and
IGFBP-3 in 12,415 individuals (men 6,626, women 5,789),
aged 18~81 years, who visited a hospital for regular
health examination. The metabolic syndrome was defined
according to the definition of the National Cholesterol
Education Program Adult Panel III (NCEP-ATP III).
Results: The IGF-1 concentrations were positively corre-
lated with the waist circumference and systolic blood
pressure. The IGFBP-3 concentrations were positively
correlated with the waist circumference, systolic blood
pressure, diastolic blood pressure, fasting blood sugar,
and triglyceride, and negatively correlated with HDL
cholesterol. The subjects in the lowest IGF-1 quartile had
a significantly higher adjusted odds ratio (OR) of the me-
tabolic syndrome compared with the highest IGF-1 quar-
tile group (adjusted for age, smoking, alcohol intake, and
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physical activity). Conversely, the subjects in the highest
IGFBP-3 quartile group had a significantly higher adjus-
ted OR of the metabolic syndrome compared with the
lowest IGFBP-3 quartile group.

Conclusion: The subjects with low IGF-1 level or high
IGFBP-3 level showed increased prevalence of the meta-
bolic syndrome. The metabolic syndrome is recognized as
a cluster of cardiovascular risk factors. Therefore, the re-
sults of this study suggest that low IGF-1 or high IGFBP-3
can be considered to increase the risk of cardiovascular
diseases. (J Korean Acad Fam Med 2007;28:124-133)

Key words: IGF-1, IGFBP-3, metabolic syndrome
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