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Implication of IGFBP-3 Promoter Polymorphism in
Type 2 DM in Elderly

Jong-Suk Park, M.D., Joo-Young Nam, M.D., Chul-Sik Kim, M.D., Dol-Mi Kim, M.D.,
Min-Ho Cho, M.D., Jina Park, M.D., Chul-Woo Ahn, M.D., Bong-Soo Cha, M.D.,
Sung-Kil Lim, M.D., Kyung-Rae Kim, M.D., Hyun-Chul Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Insulin-like growth factor (IGF) binding protein-3 (IGFBP-3) is a major determinant of
circulating levels of the IGFs and is clinically useful for the evaluation of GH deficiency and for predicting
the response to GH treatment. Circulating levels of IGF-1 and IGFBP-3 vary considerably among
individuals and have been implicated in various medical conditions. We investigated the IGFBP-3
genotype distribution in Korean elderly and relations between IGFBP-3 promoter -202 locus A/C
polymorphism and medical conditions.

Methods: Single nucleotide polymorphism at the -202 locus of the IGFBP-3 promoter was genotyped
for 100 samples from a study population who is older than 60 years.

Results: The frequency of each polymorphic variation at the -202 locus in these study population
was AA=43 (43%), AC=48 (48%), and CC=8 (8%). In both genders, the subjects with the CC genotype
were taller, whereas those with AC genotype had higher weight, BMI and BSA comparing those with
the other genotypes, but these facts did not reach statistical significance. The prevalence of type 2
DM and the mean fasting blood glucose level did not differ among genotypes in the female gender.
In the male population, however, the prevalence of type 2 DM was higher in the subjects with the
AC genotype (P=0.016) which is reflected by the elevated mean fasting glucose level (P=0.106).
Conclusion: IGFBP-3 promoter -202 locus A/C polymorphism, which reflects its serum level and further
implicates IGFs bioactivity, was associated with a higher prevalence of type 2 DM in the male gender,
suggesting IGFBP-3 might play a role in blood glucose homeostasis.

Key Words: Insulin-like growth factor (IGF), Insulin-like growth factor binding protein-3 (IGFBP-3), IGFBP-3
promoter polymorphism, Type 2 diabetes mellitus
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uhE
N B
IGFs (IGF-I, IGF-ID%} 8- Al(typr 1, type 2) L IGFBPsE A £9] 2] 9 23} 24 9 apoptosisS ] A| 3} 1L
ShA| Z o] Aol #odgteh? o] o] Insulin-like growth factor (IGF) binding proteins(IGFBPs)& 6 7F o
216~2897)8) ofplidke 2 A ¥o] AT ¥eA ATk IGEBP3E Hel U] IGE-1 B IGEIS o] §A17]
e a0l IGFe FHES 2Wan B9 24 4L AALE sk F4L B0 P
W IGE1 % IGFBP3 B Adlel tet kst BehIiE Bt AREEE 2RF BAE A9G
S onE 44 el PN B¢ GE1 D IGEEP3 S5} 9E AZ Aol okt Ha) 8
A o] Eofoll g AFrt Fws] 18 Folm* IGF-1 Y IGFBP-3 Fx9 A4 9 the] dolg BHo)
AttE BRaw 9ok
IGFBP-3 gene2 7pl4-p129] $]X]S+t}. IGFBP-3 promoter Wol] S H polymorphismo] kil BF&| A 31
150 -202 locus polymorphlsm— g ] IGFBP-3 55 ZXd3dl1 promoter AT Ao 9ty B
vk QoY AA §HAF L IGEBP-3 FE7F 71 ¥ AC, CC fFAAEEOR TR Aolg Helth
¥ IGFBP-3 5 & 4,390, 4,130, 3,840 ng/mL$3T}."”
o]Qlo| = IGF axis®] W3}E 13} IGFBP-3 v% W3/} GailA 4=, 518A AA3 & remodeling, 5
B 28 A%, Y Sol 4TS Frhe Bt §lo] IGFBP-39] S sk 7] tig A7t
Zurs] Q3 Folth'” o3t IGFBP-39] E¥E mes) & u) IGFBP-39] f1A Aol T, 1Y
51874 A48 59 AAE Aol JE AoE AZ4d & dFolA ZVPE% o dukel F
60Al| o] e] =915 t O Z Sho] IGFBP-3 promoter®] -202 locus FHAE 7 AA A% 2 Avbd A}
BAE Lolr A ATt
3
1. O X 2 ZAL
20039 19 1938 2003 129 319744 FNARRABN AL ez ABahe PAL
A AT 10389 S Fol G0Al oSl el 10072 FA9I 2 HelBpAT 489 WAkeh 529
AR TS Ao F7hAe] B AL 68.4%9.484 (range; 60~85)%H. AFF A FTE A3t
TE A 4, A4, FY2EHE, ALT, AST, v-GT 2 2W AALS Al3gslgoer ERE 53 /fuwe,
okE Haw w s1EHS geladrtt A EHZ-L DuBois formulag ©]83te] BSA (m’)=0.007184x 2%}
(em)"" 5 A Fkg) PR Al AFa e
2. DNA =& % IGFBP-3 SXMXIEe &Y
% PAJA] DNAZ FZa1"” Polymerase chain reactionS A] 3 3}$ T} PrimerZ 5°-CTGAGTTGGCCAGG
AGTGACT-3’$}5’-CGAGCTCGGGGGCGTGCA-3’S 0] &3} t}. genomic DNA 100 ng, 1% dimethyl sulfoxide
NTP (Z} 200iM), 1.5 mM MgCl2, 0.4uM PCR primer, 0.25 U TaqBio therm star DNA polymerase (GeneCraft,
A 25l S M-S FH|3F T} thermocycler (Applied Biosystems, Foster City, CA)S ©]|-83}<]
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95°Col| A 107+ DNA amplificationS 3+ & 94°Col| A 303, 66°CHl| A 13, 72°Col| A 189] FHA-L 403] AP35}
3L 72°Co)| A SEZL extension A3 & Z£F 3T PCR YA ES Fspl (NEB, M.A, USA)S ©]-83}4 digestion
B 25% agarose gelo] A A7) 9G5S dFe] AA, AC, CCHAAF S F2st4T)

RE A¥E Hi+EF HAE JERN Y One way ANOVA test 2 chi-square testS 0]-83}o] £245}%
o S5 A Povalue 0.05 FIRHS BASAH R Fosttta BHrbsk o

1. Bt=202I0| A IGFBP-3 promoter W —202 locus polymorphism?| Bl

IGFBP-3 promoter 202 locus polymorphismS AA, AC, CC A f-Ax g o2 EF7 4 Ut} A AAEY
FAA g NESE AA 437 (43%), AC 48T (48%), CC 89 (8%)°] AT

2. IGFBP—3 promoter —202 locus polymorphismi} & X|ELt2| 7|

Ha AEe Iz A9 68.5+10.374 (range; 60~83)0] L A A}= 68.348.61M|(range; 61~85)ATH A%
2 AL A H9167.0£5.87 cm @} 68.1+9.28 kgo]al AFo] A9 153.7£6.35 cm@} 57.8+8.74 kg T}
YUY BFoAM A¥e BHA § CC FHAE Tl b2 A FEG 2o Flouy FATHORE {23}
A Gttt o] FAGA R FofsiAe GRAAT AT, BML BSAE HY T4 AC FHAE o]
© Z thTable 1).

Table 1. Relationship between IGFBP-3 promoter -202 locus A/C polymorphism and body constitutional parameters

Genotype
Gender Variables P-value
AA AC CC
Male No. of cases 20 21 7
Height (cm) 166.7£6.90 167.1£5.05 167.3£5.08 0.916
Weight (kg) 67.319.20 68.849.05 68.0£10.52 0.697
BSA (mz) 1.75+0.135 1.77£0.125 1.77+0.142 0.733
BMI (kg/mz) 24.2+2.90 24.6%£2.76 24.3+3.10 0.749
Female No. of cases 23 27 2
Height (cm) 152.846.35 154.3+£6.26 154.6+£10.47 0.400
Weight (kg) 57.0+8.50 58.6+8.86 56.4+11.22 0518
BSA (m’) 1.53£0.128 1.56%0.122 1.54%0.189 0.406
BMI (kg/mz) 24.3+3.05 24.6+3.54 23.5£3.55 0.730

Data are means+SD
Statistical analyses were performed by one way ANOVA test and chi-square test
BSA: body surface area, BMI: body mass index
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3. IGFBP—3 promoter —202 locus polymorphismit X2E TxB | &

3N =39 A4S FAA| 7] =4 IGFBP-37} AE o] dtt= B a7} 19] IGFBP-3 promoter -202
locus polymorphism®} 428 G zte] BAE Brhstn ATk Aol FoAd 48Rl dA 5 47
szvu A F mﬂo} Fu BT G WIS EAGH R Fo7 Eo BLEA AT

| AR ERG A Uy =3 A28 Tl 0] B
»}%w:o.om). oqxu B fRAAEA e A2¥ Freyel FUES Aok §IATKTable 2)

4. |IGFBP—-3 promoter —202 locus polymorphismit IGFBP—32} S1ZUEl EF1IC| &7

IGFBP-3= &9 73}, 51874 A 23] remodeling, ¢ 53 A= 0] k= Hart 3lof o] g 24
IGFBP-3 promoter -202 locus A8 7] #AAE FolH 12} 33 Q0 W s
3 AR H¥EY AAE 18, HEF A3 fFAAE s ARl 8l

7 A HEd Y, e ATl 2 AT ARG E (WY 3
-202 locus FrAAF o wet o FHEY zo]E Kol Btk

1 m
Bkt Ql ol A} IGFBP-3 promoter -202 locus polymorphism&] Rl E= Bolwg]7} Z7IA|Qke] WIES4=9t= 2}o)

Table 2. Relationship between IGFBP-3 promoter -202 locus A/C polymorphism and various medical conditions

Genotype

Gender Medical conditions P-value

AA AC CC

Male No. of cases 20 21 7
History of type II DM (%) 0 (0) 4 (19.0)* 0 (0) 0.016
fasting blood glucose 103.2+£19.94 113.0£30.83 105.3+£13.01 0.106
Hypertension (%) 3 (15) 6 (28.6) 2 (28.5) 0.762
Ischemic heart disease (%) 1 (5) 1 @4.7) 1 (14.2) 0.387
Cerebrovasuclar accident (%) 1) 0 (0) 1 (14.2) 0.211

History of cancer (%) 0 0 0

Female No. of cases 23 27 2
History of type II DM (%) 3 (13.0) 3 (11.1) 0 0.692
fasting blood glucose 107.4£40.12 105.1+24.86 97.8£11.44 0.805
Hypertension (%) 7 (30.4) 6 (22.2) 0 (0) 0.170
Ischemic heart disease (%) 1 (4.3) 1 (3.7) 0 (0) 0.864
Cerebrovasuclar accident (%) 1 (4.3) 0 (0) 0 (0) 0.453
History of cancer (%) 1 4.3) 2 (7.4) 0 (0) 0.631

Data are meanstSD, no or %
Statistical analyses were performed by one way ANOVA test and chi-square test
*P<0.05 versus AA and CC
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O181 B Insulin-like growth factor (IGF) bmdmg protein-3 (IGFBP-3)= 8 U] IGFs} 23 sle] S =
g 2Ashe A4S gtk 89 ) IGFs 2 IGFBP-39] FEe /QE R thofsin] AWl wat dFE
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Aol ] DNAS F53}a] IGFBP-3 promoter
-202 locus A/C polymorphism2 7 A} T}
Z2 10} IGFBP-3 promoter -202 locus®] A28 o] MIES4E AA 43%(43%), AC 485 (48%), CC 85 (8%)°]
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WE R BE A D) Aok AAAT WANAE AC FAATO] A28 P FHE 9
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