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The Distribution of C298T Polymorphism in the Oseteocalcin Gene
from Korean Male Athletes and its Association with Bone Mineral Density
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Abstract — Osteocalcin is a vitamin K dependent and bone specific protein which plays an important role in the regulation
of bone and calcium metabolism. In this study, we evaluated the relationship between the C298T polymorphism in the osteo-
calcin gene and bone mineral density (BMD) in Korean young men and their interaction with physical activity, BMDs of the
femoral neck and lumbar spine were measured using dual energy X-ray absorptiometry, and the C298T polymorphism in
the osteocalcin gene determined using polymerase chain reaction (PCR)-HindIII restriction fragment length polymorphism
(RFLP) method. We did not observe any significant differences in the femoral neck and lumbar spine BMDs across gen-
otypes of this polymorphism in controls, athletes or combined groups, respectively (P>0.05). Therefore, our data suggest
that the C298T polymorphism in the osteocalcin gene is not a suitable genetic marker for the susceptibility to BMD.
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Table I - Basic demographics of study subjects
Mean+SD* (Number)

Variables P-value

Control(41) Athlete(40)
Age (year) 21.1+1.3 21.0+1.3 0.252
SBP (mmHg)° 119.9+9.0 1185+10.2  0.499
DBP (mmHg)* 75.2+8.9 68.2+10.9  0.002**
Height (cm) 182.2+4.7  176.2+50  <0.001%**
Weight (kg) 78.0+8.2 72.6+8.0  <0.001%**
BMI (kg/m?)? 23.9+2.6 23.4+2.2 0.387
BMR (kcal)® 2135.2+163.1 1989.0+150.0 <0.001%**
Body fat (gl) 115+3.7 106+33 0232
%Body fat (%) 14.3+3.5 143+33 0.997
Spinal BMC (g)' 23.9+4.0 222230  0.030*
Spinal BMD (g/em®®  1.2202° 12201 0.225
RF BMC (g)° 6.6£0.8 6.4+0.8 0.124
RF BMD (g/em?) 1.1+0.1 1.1x0.1 0.338
LF BMC (g) 6.8+0.9 6.6+0.8 0.214
LF BMD (g/cr?) 1.1+0.1 11201 0.772

Abbreviations: *standard dev1at10n Psystolic blood pressure,
Cdlastohc blood pressure, %hody mass index, ebasm metabolic
rate, bone mineral content, ®hone mineral density, nght femoral
neck and 'left femoral neck.

*P<0.05, **P<0.01 and ***P<0.001.
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Fig. 1 - Electrophoretic patterns of the C298T polymorphism in the
osteocalcin gene. Lane M, molecular size marker; lane 1,
CC genotype; lane 2~5, TT genotypes; lane 3~4, CT
genotypes.
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A AT PFAE| W3t osteocalein FAxH) C298T v
A FAA B AR, CC, CT 2 TT #3439 1l
7} 242t 5%, 48% 2 47%Z CT FaxFgo] Ha UlelA 7t
Z 22 W g JeERSIc £ A dREel disiA dEd
84213 27} Hardy-Weinberg Hao| A3l 2& E43}7]
sto] y2e] AA AALS 3% A3} Hardy-Weinberg H 3
o2RE fFojai HohR) &R e UERISITHy?=2.3110,
df=1, P=0.1284) (Table II).
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Table II - Genotype and allele frequencies of the C298T polymor-
phism in the osteocalcin gene between controls and

athletes
Genotype No. (%) Allele No. (%)
CcC CT TT C T
Control 00y 22(54) 1946) 2227) 60(73)
Athlete 4(10) 17(43) 1947) 25(31)  55(69)
Total 4(5) 39(48) 38(47) 47(29) 115(71)
4.6294 0.3842
Degree of freedom 2 1
Probability* 0.0988 0.5354
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Table III - The comparison of the clinical phenotypes according to
the C298T polymorphism in the osteocalcin gene in total

samples

o Mean+SD? (Number)
Variable

CC@) CT(39) TT(38)
Age (year) 21.0+0.8 21.1+11 21415
SBP (mmHg)® 1115+7.7 120.8+9.3 118.4+0.7
DBP (mmHg)° 721111 71070 64.5+9.8
Height (cm) 174.3+6.9 179.6+55 179.4+5.6
Weight (kg) 71.8+9.4 76.4%+8.0 745+89
BMI (kg/m?)? 23.7£1.6 24.1%26 23.2+2.2
BMR (kcal)® 1975.1£191.8 2085.6=158.0 2049.2+184.7
Body fat (g]) 10.7+2.5 11.8+3.8 10.3%3.1
%Body fat (%) 14.7+1.9 15.0£3.7 13.6+3.1
Spinal BMC (g)f 20.6+3.1 235%36  22.9%37
Spinal BMD (g/em®®  1.1x0.1 1.2+0.1 1.2+0.1
RF BMC (g)" 6.3£0.7 6.6+0.7 6.5+0.9
RF BMD (g/cm?) 11+0.1 11x0.1 11£0.1
LF BMC (g 6.3+0.5 6.8+0.8 6.7+1.0
LF BMD (g/cm?) 1.1+0.1 1.1+0.1 1.1+0.1
Abbreviations: standard dev1atxon, Psystolic blood pressure,

”dlastohc blood pressure, ‘body mass index, ebaslc metabolic
rate, bone mineral content, ®hone mineral density, Pright femoral
neck and ‘left femoral neck.

Table IV - The comparison of the clinical phenotypes according to
the C298T polymorphism in the osteocalcin gene in

controls
) Mean+SD? (Number)

Variable

CT@2) TT19)
Age (year) 21.1+x1.2 21.1x14
SBP (mmHg)" 121.7+8.6 117.8+9.2
DBP (mmHg)* 76.8+8.1 73.3+9.6
Height (cm) 182.2+4.6 182.1+49
Weight (kg) 79.5+6.8 76.1+9.4
BMI (kg/m®)? 245+2.5 23.1+2.5
BMR (kcal)® 2162.8+140.6 2103.3+184.6
Body fat (gl) 12.5+3.7 10.4+3.4
%Body fat (%) 15.2+3.6 13.3+3.2
Spinal BMC (g)f 23.8+3.9 24.0+4.3
Spinal BMD (g/lem?®?® 1.2+0.2 1.2+0.2
RF BMC (g) 6.7x0.7 6.6+1.0
RF BMD (g/em®) 11x0.1 1102
LF BMC (g) 6.9+0.8 6.8+1.1
LF BMD (g/em?) 1.1+0.1 1.1+0.1

Abbreviations: “standard deVIatIOl’l bsystolic blood pressure,
“diastolic blood pressure, %hody mass index, ebasm metabolic
rate, ‘bone mineral content, *hone mineral density, “right femoral
neck and 'left femoral neck.
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Table V — The comparison of the clinical phenotypes according to
the C298T polymorphism in the osteocalcin gene in

athletes
. Mean+SD?* (Number)
Variable
CC@ CTAa” TTQ9)

Age (year) 21.0+0.8 21.1+1.0 21.7+15
SBP (mmHg)° 1115+7.7 1196103  1189+105
DBP (mmHg)° 66.5+6.8 68.5+12.0 68.3+10.8
Height (cm) 174.3+6.9 176.1+4.6 176.6+5.0
Weight (kg) 71.8+9.4 72477 72.9+8.4
BMI (kg/m?)* 23.7+1.6 234+2.7 23.4+1.8
BMR (kcal)® 1975.1+191.8 1985.6+120.5 1995.1+172.9
Body fat (gl) 10.7+2.5 109439 10.2+29
%Body fat (%) 14.7+19 14.7+3.8 13.9+3.1
Spinal BMC (g)f 20.6+3.1 23.1+3.1 21.7+2.8
Spinal BMD (g/em®®  1.1+0.1 12+0.1 1.2+0.1
RF BMC (g)" 6.3+0.7 6.4+0.7 6.3+0.8
RF BMD (g/cm?) 1.1+0.1 11+0.1 1.1+0.1
LF BMC (g} 6305 6.6+0.8 6.6+0.9
LF BMD (g/cm?) 1.1+0.1 1.1+0.1 1.1+0.1
Abbreviations: ®standard deviation, Psystolic blood pressure,

Cdlastohc blood pressure, ‘hody mass index, ®basic metabolic
rate, bone mineral content, $hone mineral density, “right femoral
neck and ‘left femoral neck.
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Table VI - Genotype frequencies of the C298T polymorphism in the
osteocalcin gene in different ethnic groups

Population Number C T  Reference

Caucasian
American 261 022 0.78
Swedish 97 020 0.80
Mongolian
Japanese 160 023 0.77
Taiwanese 175 036 0.64
Chinese 557 028 0.72
Korean 81 029 071

Sowers et al., 1999%¥
Gustavsson ef al., 20001

Dohi ef al., 1998'®
Chen ¢t dl., 200120
Mo et al., 20042
Present study
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