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ABSTRACT

Background: The effects of type 1 diabetes mellitus on the metabolism and density of bone in
children are still controversial. The aim of this study was to evaluate the effects of type 1 diabetes
on markers of bone metaboism and BMD in children by analyzing BMI, HbAlc, biochemical
markers, sex hormones, bone metabolism and BMD related factors.

Methods: We compared 36 patients (15 rhales, 21 females) with type | diabetes mellitus to 167
healthy children (84 males, 83 females) who lived in Taegu. We measured FBS, serum calcium,
phosphorus, HbA ¢, osteocalcin, testosterone and estradiol for analyzing the factors which influence
on bone metabolism and BMD. BMD was measured at lumbar spine, femur and total body by
DEXA.

Results: The BMI and serum level of osteocalcin were not different in both groups. Serum
calcium level was significantly lower in the diabetic group than that of control group. BMD had no
difference in both groups. There was no correlation between BMD and glycemic control (HbAlc) or
duration of diabetes. There was good correlation (r=0.78, p<0.01) between serum testosterone level
and BMD in male patient group. There was negative correlation (r=-0.4) between serum osteocalcin
level and BMD. There was significant correlation (male: r=0.76, female: r=0.66) between lean body
mass and BMD in both group.

Conclusion: The BMD was not decreased significantly and bone turn-over was normal in children
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with noncomplicated type 1 diabetes mellitus, and BMD was not influenced by the duration or
degree of metabolic control of diabetes. But, we need further study including other risk factors that
have influences on BMD and bone metabolism in type 1 diabetes mellitus (J Kor Soc Endocrinol

15:582-590, 2000).

Key Words: Type 1 diabetes mellitus, BMD, Bone metabolism
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glon HF AL FAAr) 12.3+2.74], o3&} 12.0
+2.74] o]k

2. W
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testosterone (Coat-A-count T2", DPC, USA)#} o3z}
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Table 1. Characteristics of Patients with Type 1 Diabetes Mellitus (DM) and Healthy Controls

Male Female

Control Type 1 DM* Control Type 1 DM*
Number 84 15 83 21
Age(years) 12.3+2.7 19422 122427 120127
Duration of disease (months) 66.1+44.9 31.7425.1
Height (cm) 153.7+15.6 149.9+16.6 1482+11.8 147.2+17.3
Weight (kg) 438+133 425+129 41.8+11.1 46.3x17.5
BMI (kg/mz) 18.1+2.7 18.6+29 18.7+2.8 204442
LBM (g) 34661 10435 34283110614 29054 +6027 2872017927

BMI; body mass index, LBM; lean body mass
*; p>0.05 compared with controls
Values are mean =+SD (standard deviation)

Table 2. Laboratory Findings of Patients with Type 1 Diabetes Mellitus (DM) and Healthy Controls

Male Female

Control Type 1| DM Control Type 1 DM

(n=84) (n=15) (n=83) (n=21)
FBS (mg/dL) 125.£73.4 151.6+100.3
HbAc (%) 104426 10.0£2.9
Ca (mg/dL) 9.8+0.6 9.4+0.3* 9.8+09 94105
P (mg/dL) 5410.6 491405 49109 46106
Testosterone (ngf/dL) 289.7+315.4 35.1+21.1
Estradiol (pg/mL) 144+168 39.74+28.7
Osteocalcin (ng/mL) 13.7£35 13.1+34 11.6+4.8 11.0+6.2

FBS; fasting blood sugar, Ca; calcium, P; phosphorus
*: p>0.05 compared with controls
Values are mean +SD (standard deviation)

ZAs1%9ct. Dual energy X-ray bone densitometer
(Lunar DPX-L system, USA)E o|&3slo] 93 uis]
Z (Femoral neck and wards) Y %419 FUEE A
23107 015 Auizk (gfem) 2 FAJSISIc

3. B

BEE X H7 £ EFHAE IARged &
Axelet A5 §42 SPSS/PC FA| T2y
(version 9.0, USA)-E o]&sigic). 4o} G 32}
T2 A 2P S v 2317] Y5o] student’ s t-test
olfsigion ZTUEe SgIxETle] A

=

=

2

=

AZelick EAHQ 2ol pato] 0.05u]Rk
$oldol e Aoz Helstgich
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o
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1. A8 Sz 2019 & CiXF 20}
9| NN, MWAH XE W #US
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index, BMI), AAMAIE (lean body mass, LBM) &

_584_



— o4 2] 991 : dof MY Fuo] FUiAS YR viXe Y -

Table 3. BMD of Patients with Type 1 Diabetes Mellitus (DM ) and Healthy Controls

Male Female
Site
Type 1 DM Control Type 1 DM Control
LS (g/cm®) 0.8240.13 0.8110.23 091+0.20 0.91+0.22
FN (g/cmz) 0.8410.12 08.71+0.15 0.83+0.18 0.81%0.15
WT (g/cmz) 0.841+0.18 0.841+0.15 0.82+0.20 0.76+0.14
TB (g/cmz) 0.9710.08 0.93+0.11 1.00+£0.15 0.96+0.12
LS; lumbar spine, FN; femoral neck, WT; wards triangle, TB; total bdy
p>0.05 compared with controls
Values are mean +SD (standard deviation)
1.3 yiy 13 =
1.2 1.2
_ A _ A
;,; 1.1 A & A ':'E 1.1 A, N
S _ A A _| A A
) 1.0 g o Ao 5 1.0 AC-).A. &y °
209 &0 ) S09 ©
a a od Q a
—0.8 - -08 —B\
c . 4t v o O T Female
f 2 o 0° & Female O 02 & 0
0.7 5 s 0.7 A ——Male
A o o Male A o} o
06 T T T T 06 S SN R e e —
4 6 10 12 14 16 0 20 40 60 80 100 120 140 160
HbA1c(%) Duration of diabetes ( Mo)
Male r = 0.30(p= ns), Female r =-0.06(p= ns) Male r = -0.44(p= ns), Female r = -0.13(p= ns)

Fig. 1. The relationship between lumbar spine bone mineral density (LS BMD) and metabolic control

& Table 10l EATsIAEE ARG (body mass
index, BMDE B4 thegolld WA} 18.142.7 kg/m’,
oz} 18.7+2.8 kg/m 3L, FrTolld] Y=} 18.6+2.9
kg/m’, o472} 20.444.2 kg/m’E Ko FuFolld] &
Ago] AUAY FAAA felAdd Kol gkt
(p>0.05).

AN Gy dobe| FEEFL dAPL 7.0144.1
mmol/L, ¢JAH= 8.44+5.6 mmol/L3]3!, HbA .= 37}
ollX] 10.4+2.6%, od7lollA] 10.0£2.9%%ct. EX Z
F2& A =2 dAelld 4.940.3 pmol/L, o
ZpollA] 4.940.5 pmol/Lo|L} -2 FAlollA 4.7+

0.15 ymol/L, oJz}ollA] 4.740.3 imol/LE A4 =
T3} vlzsle] BAFoR fofeiAl Ydekp<0.05).
g FrRRIxe AYd dizdeld @3 54106
mmol/L, 32} 4.94+0.9 mmol/LY 3L, Fiolid] A
4.940.5 mmol/L, o3&} 4.620.6 mmol/L 24 A4t tf
Z73} vlasle] SAHoE fold xlo|rt veh A
okolc} (p>0.05) (Table 2).

FHARAEFE HA osteocalcinX| = A4 djzFoll
Al b 13.743.5 ng/mL, o2} 11.6+4.8 ng/mL3L,
2ol JdAb 13,1434 ngmL, oIz} 11.0+ 6.2
ng/mLOZA 25 AATXE B, wgh SAIZ o
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Fig. 2. The relationship between lumbar spine bone mineral density (LS BMD) and serum sex hormone level
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Fig. 3. The relationship between lumbar spine bone mineral density (LS BMD) and serum osteocalcin level
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A i Aole] ¥4 testosteroneX|y A
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Fig. 4. The relationship between lumbar spine bone
mineral density (LS BMD) and total lean body
mass (LBM)

o2 fofdh Holr} UERA alghet.

2. Y Sz A0H0AM EUT &
2 0|Xl= 2IXEne| atety

A1y Fay LolollA] THUEY Z§] AxFES] 4
FBAE A58 A 2FTUES HbA & A3HA|
F7F @Ak 1=0.30, ofo} r=-0.060| 2 FFYE}
B fH7I17e] ARHAlEE 9RE r=-044, o
r=-0.1322 EAMQ Fo4L gisichp=ns) (Fig. 1).

W2ke] "A testosterone x|t @ FFWE ol 4
PARE 1=0.782 FARQ] freldde] KL (p<0.01),
ofololla] ¥H estradiol X AAlG r=03328 &
o)4e| ek (p=ns) (Fig. 2).

A osteocalcin|2} ZY L] AAlRE 1=-0.4
2 Jeht AR o2 fo4e Hdch (p<0.05) (Fig.
3).

AR FE T 247 FHES} Al 1=0.76
g9 r=06623 Jeh} FA¥eE [
(p<0.01, p<0.05) (Fig. 4), 3k dAlol|A] HbA, 2} &
9] WAl r=-090F Kol BAHCE foHS K
e} (p<0.01) (Fig. 5).

LBM(10000g)
Male r= -0.90 (p<0.01)

Fig. 5. The relationship between HbAlc and total lean
body mass (LBM)
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thzFe FUEE AolE HolAl gsict (9>0.05). of
+ Pascual §{11]9] A+ 7S} YX|&E L7408
Ak gt

Fiat FazAlgel] At gye] Aol Al
i 220 @A osteocalcinX] 7} AE|o] glom
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U} Mathiassen S{10] A13 2 8212 oiiko.
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