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- Abstract -

Backgrounds: IGFs share approximately 50 percent of their amino acid with insulin and
are largely bound to IGFBP-3, and they are known to be important in glucose
metabolism. We evaluated the impact of IGFBP-3 promoter -202 polymorphism on
concenfration of IGF-l and IGFBP-3, and its relafionship with different clinical
characteristics of type 2 diabetes (T2DM).

Method: A single nucleotide polymorphismn at -202 locus of the IGFBP-3 promoter was
genotyped for T2DM patients and the controls in their forties. Then, we compared
concentrations of IGF-I and IGFBP-3, IGFBP-3 promoter -202 polymorphisms, and other
clinical characteristics between diabetes group and the control.

Results: Total of 169 subjects were enrolled. IGF-I levels of diabetes group were lower
than those of the control, while IGFBP-3 levels of diabetes group were higher than the
control. Among IGFBP-3 promoter -202 polymorphisms, AA occurred in 31 subjects
(42.5%). AC in 33 (45.2%), and CC in 20 (27.4%) in control group. IGFBP-3 level was
highest in AA group and lowest in CC group, and, IGF-I/IGFBP-3 molar ratfio was lower
in AA group than AC and CC groups. In diabetes group, AA occurred in 42 patients
(50%) and AC in 42 patients (60%) without any significant difference between the two
groups. IGF-I was in a negative correlation with weight, height, BMI and FBS. And
IGFBP-3 correlated positively with BMI, FBS, and cholesterol.
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Conclusion: T2DM patients had decreased levels of IGF-I and increased levels of
IGFBP-3, which can reduce IGF-I/IGFBP-3 molar ratio and free IGF-I. In other words, low
free IGF-l level can give rise to T2DM. IGFBP-3 promoter -202 genotype has a control
over concentration of IGFBP-3, but not weight, height, and BMI. However, IGFBP-3 is in
a positive correlation with BMI. Thus, we propose that IGFBP-3 promoter -202 genotype
may influence glucose metabolism not only by directly controlling IGFBP-3 concentration,

but also through BMI indirectly.
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Los Angeles, CA, USA)S &3t t) @gukgo] 2 amplifications & ¥ 94 C A 302, 66 Coll A 134,
P = oF 57 F¢ BAAE7] (Luminometer, Immulite 72CoA 129 F7& 403 AlPstar 72ColA 5
2000 Analyzer; DPC, Los Angeles, CA)Z 37CollA % BEZF extensiong Al¥ = £73} Tl PCR A E9

T EFXE ZH3AL master curvesS EZTF WE2 2.5% agarose gelol A 719 &5E 3+ 168 bp
calibration curveE ©o]&3t] FHFOZ IS TH o] PCR AAHES 23t YwA]= Fspl (New
england biolabs, beverly, M.A., USA)& ©]&3}o] 37C

4) DNA 3% % IGFBP-3 #3x&e] A% A 4A17F E<F digestion ¥ 2.5% agarose gelol A1
T g9 A DNAE F&3taL 884 A A71F st FHAE S G Fspl restriction

3 ¥ES- (Polymerase chain reaction, PCR)< A|3) 3131 th site7} A 3F= 4%, 168-bp PCR fragment+= 116- ¥
Primer2 sense 5’-CTGAGTTGGCCAGGAGTGACT-3’ <} 52-bp fragmentZ ¥ ¥ 3L, Fspl restriction site<]
anti-sense 5°-CGAG-CTCGGGGGCGTGCA-3’'& o] & EA F5F mE = AF CalleleZ, Yle 3%
3l k. DNA polymerase, dNTPs, 12|13l reaction A-alleleZ F 3T

buffer’} =3 FoJ2)+= PCR Premix (AccuPowerTM;

Bioneer, Daejeon, Korea)oll DNA 3 uL &% 19.75 5) Aglskz &3
uL, 1% dimethy sulfoxide 0.25 uL$} PCR primer 1221701 F5 AFeEolA APt on, BPT g
fox]

0.4 uM<} 0.25 U TagBio thermstar DNA polymerase GMAE AARIN AL, 41715 ZAAF (BUN, Creatinine),
(GeneCraft, Ldinghausen, Germany)S 43¢ & 25 uL 715 AAE (AST, ALT, albumin)E Al o™,
fdS FH|EAL thermocycler (Applied Biosystems, A3 (Na, K, Cl, tCO2, calcium, inorganic phosphate)
Foster City, CA)E ©]-&3t] 95CoA] 10 #3F DNA I ¥, 33 AL ZH2HE S5E ¥

Table 1. Clinical Baseline Characteristics of Subjects

Control (n = 85) Diabetes (n = 84) P value
Sex (M/F) 43/42 54/30 0.087
Age (years) 46.0 £ 6.3 451 £ 5.2 0.107
Weight (kg) 63.6 £ 10.4 68.7 £ 12.4 0.150
Height (cm) 162.6 £ 8.3 165.2 £ 8.3 0.799
BMI (kg/m?) 24.0 £ 2.8 25.1 £ 3.7 0.025
FHx of CA (persons) 16 12 0.687
SBP (mmHg) 127 £ 18.0 128.3 £ 16.2 0.202
DBP (mmHg) 79.7 £ 121 81.0 £ 9.8 0.082
Bun (mg/dL) 14.2 + 3.6 14.9 + 5.6 0.335
Cr (mg/dl) 14.9 £ 5.6 0.9 £0.2 0.091
SGOT (IU/L) 239 £ 7.5 22.4 £ 9.7 0.152
SGPT (IU/L) 23.4 £ 12.8 27.6 £ 17.7 0.141
Albumin (mg/dL) 44 £ 04 45 £+ 04 0.106
T—cholesterol (mmol/L) 5.0 £ 0.83 47 £ 1.2 0.069
FBS (mmol/L) 5.4 £ 0.7 83 £24 0.000
HbAlc (%) 8.7 £ 21
Polymorphism (AA/AC/CC) 31/33/20 42/42/0 0.000
Meaning of abbreviations: BMI=Body Mass Index; FHx of CA=Family history of cancer;
SBP=Systolic Blood Pressure; DBP=Diastolic Blood Pressure; Polymorphism= |GFBP-3
promoter —202 polymorphism
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Fig. 1. Comparison of mean insulin-like growth factor-I (IGF-I) (A), insulin-like growth factor binding
protein-3 (IGFBP-3) (B) level, and IGF-I/IGFBP-3 molar ratio (C) between control group and diabetes
group.
* P<0.05
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12 ol/Li T 2 Tl Aol §IATEH (Table 1).
Gl FF FPMAE 87 +22 %olQL
H, %/M e 17 + 0.9 mmol/L, ADEATRLE 27
+ 22 mmofL 2L TUEATWE 12 + 03
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w3 o) A 9] IGF-13 IGFBP—3
o 4% %
IGFIEZ: =5 = AT

oA 311.6 + 67.8 ng/mL,

G oA 1350 + 48.8 ng/mLE FnHAAS
g} w (P = 0.010), ©]¢} ¥ 2 IGFBP-39] &
ZE= FgaelA 269 + 0.6 pgml, FEHTAAAE
42 + 12 ugmLE GBS A 7oA w8k
o} (P = 0.000). &, IGE-I/IGFBP-3 molar ratio= 34}
oA 044 + 0.10, F=BTolA 0.11 + 00322 &
SN FoBHA L3kt (P = 0.000) (Fig. 1).

_>L

3. IGFBP—39] promoter —202 A/C
AxF o3

IGFBP-3 promoter -2029] §ZAATEY Arl= 4
g Eol AALE ARt AASEA] ZRoH,

AAL A AA FAAE S 73822 AA 9] 435%,

Table 2. Relationships between IGFBP—3 Promoter —202 Polymorphism and Clinical Characteristics
of Subjects in Control (A) And DM Group (B)
(A)

AA (n = 31) AC (n = 33) CC (n = 20) P-value
Age (years) 457 £ 5.2 45.0 £ 3.0 52.4 + 8.7 0.000
Weight (kg) 61.6 + 8.8 649 + 11.4 63.0 £ 9.0 0.407
Height (Ht) 162.0 + 8.2 162.9 £+ 8.1 161.6 = 8.9 0.844
BMI (kg/m?) 233 + 24 243 £ 2.9 241+ 2.6 0.274
FHx of CA (person) 02+ 04 02+ 04 02+ 04 0.900
SBP (mmHg) 125.3 £ 17.0 130.5 £ 19.1 122.5 £ 15.7 0.247
DBP (mmHg) 78.0 = 12.1 82.6 + 12.7 76.5 £ 9.4 0.136
FBS (mmol/L) 949 + 95 9.8 + 7.8 93.0 £ 7.8 0.427
IGF=1 (ng/ml) 310.7 + 56.4 322.3 + 63.5 2941 + 82.3 0.326
IGFBP-3 (ug/mL) 2.9 + 0.6 2.7 £ 0.6 2.3 £ 0.6 0.001
IGF-1/IGFBP-3 molar ratio 0.41 + 0.06 0.45 = 0.11 0.44 + 0.10 0.018
(B)

AA (n = 42) AC (n = 42) P-value
Age (years) 45.7 + 4.0 445 + 6.0 0.255
Weight (kg) 71.7 £ 13.2 66.2 + 10.8 0.035
Height (cm) 166.0 £ 7.8 164.8 £ 8.4 0.480
BMI (kg/m?) 25.9 + 4.1 245 + 3.2 0.081
FHx of CA (person) 02+ 04 02+ 0.4 0.900
SBP (mmHg) 125.5 £ 15.2 130.7 £ 16.5 0.140
DBP (mmHg) 80.3 £ 10.3 81.8 + 9.6 0.512
FBS (mmol/L) 150.2 + 40.6 147.3 + 43.8 0.742
HbAlc (%) 85+ 3.2 8.8+ 23 0.590
IGF=I (ng/mL) 130.8 £+ 441 139.9 £ 53.1 0.395
IGFBP-3 (ug/mL) 43+ 1.2 42+ 12 0.671
IGF-1/IGFBP-3 molar ratio 0.11 £ 0.08 0.13 £ 0.06 0.175
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W4 —3 (IGFBP—3) promoter —202 A/C A%} t}3EA] o o @

AC FARAE L 758 O 2 44.6%, CC FAAZ L 20 + 439 ng/mLE AC9] 139.9 + 53.1 ng/mLET} &
HoZ 11.9%0)9th AAEY ZeEFoE U5 k31, IGFBP-32] =% AATNA 43 + 1.2 pg/mL,
S "= Gl AA, AC, CC #3AE 2 Z47+ ACTONA 42 + 1.2 ugmLE 29ken IGF-1/IGFBP
31, 33, 208 (42.5%, 452% 27.4%)°1 9o, G -3 molar ratio= AAT-°1A 0.11 + 0.05, ACZ-lA
A}l M= 42, 42, 0% (50%, 50% 0%)°-E CC 0.13 + 00622 © F& AFS BTt (Table 2,
AAE L QAT (Table 1). AP HEE G Fig. 2).
T g Bl A Hardy-Weinberg 3210l 9]ulf
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Al A 747 AA, AC, CC Al o2 ¥ A% aj IGF-1 ¥ IGFBP-39} 41414 A% ¥ F=yHe
A AZ A, ARFA S, 279 o478t AHEE gotr7] 93 IGFI ¥ IGFBP-33% A5
g FYY TSl A= Xol7t Il (Table A, A FA T, 8, 35 €3 9 Sd2HEH
2), Aol A IGFBP-37F AAZA 29 + 0.6 ug/mL, o] S ATEA] (Pearson’s correlation analysis)S A
ACTIA 2.7 + 0.6 ug/mL, CCFA 2.3 + 0.6 ug/mL ATk IGFI 25 (r = -0.264, P = 0.001), A1
2 EA "oz 9uglA AA, AC, CCE &4=2 = (r =-0232, P = 0003), 18| AAFA 59 &9 4
KSH, molar ratio’= AAT¢A] 0.41 + 0.06, AC HHAE EQTh ¢ = -0.179, P = 0.024). =3 F&
oA 045 + 0.11, CCoN A 048 + 0.112 AAT EZFE r = 0592 (P = 000002 =9 4AAAS
A YEAA Gk &, GRETA SAE R Bt
ou] A= Foy AAFY IGF-1 =7} 130.8 IGFBP-39}= A2 ZA| 59 ZE Pgo], vojs
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3*;’ 5 046 -
2 " £
L2y o 04
2 2f d o
T gl @ 5 042
2ol 5
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05 | £
0 © 038
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(©) (D)
45 = 018
4 :
T35 = 016
5 3 S
‘(;:;' 25 ™
2 2 4
gl 7l o
g & 012
| ° -
0 £ o
AA. AC. = AA. AC.
Fig. 2. Mean IGFBP-3 (A) concentration and IGF-I/IGFBP-3 molar ratio depend on IGFBP-3 promoter
-202 polymorphism in control group, while there was no significant difference in concentration of
IGFBP-3 (C) and IGF-1/IGFBP-3 molar ratio (D) in DM group.
* P <0.05
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Fig. 3. IGFBP-3 is in a negative correlation with both BMI (A) and fasting plasma glucose (B).
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