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Several risk factors for osteoporosis are known relatively well. Some nutrients are directly or indirectly needed for
metabolic processes related to bone. Recently, an increased prevalence of osteoporosis has been reported in patients
with hemochromatosis, an iron overload disease. Thus, the aim of this study was to find out if there was any relationship
between serum ferritin and T-score of bone mineral density in healthy women. We recruited 1,101 subjects females
aged between 39 and 85 years. We measured serum ferritin, glucose tolerance indices, lipid profiles, inflammatory
indices, hormones, calcium, alkaline phosphatase. Also, anthropometric, blood pressure, and bone mineral density
measurements were performed. T-score was negatively correlated with age (r=-0.425; P<0.01), systolic (r=-0.109;
P<0.01) and diastolic (r=-0.093; P<0.01) pressure, follicular stimulation hormone (r=-0.190; P<0.01), alkaline
phosphatase (r=-0.235; P<0.01), and serum ferritin (»=-0.090; P<0.05) and positively with body mass index (=0.050;
P=0.01), HDL-cholesterol (r=0.314; P<0.01), and estradiol (»=0.200; P<0.01). After adjustment for age, alkaline
phosphatase, body mass index, HDL-~cholesterol, estradiol, and follicular stimulation hormone, serum ferritin was
independently inversely correlated with T-score (8=-0.001; P<0.05). It is possible that an increase of serum ferritin in

females may be risk to osteoporosis.
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Table 1. Clinical characteristics of the study population

Characteristics Mean £ SD
Age (year) 57.9+6.8
Weight (Kg) 58.0£7.6
Height (cm) 155.745.2
Body mass index (kg/m’) 239428
Blood pressure (mmHg)

Systolic 121.7£15.8

Diatolic 73.2+10.8
Glucose tolerance index

Fasting glucose (mg/dl) 93.5+182

Fasting insulin (uIU/ml) 43135

HOMA-IR? 1.0+0.9
Lipid profile

Total cholesterol (mg/dl) 204.9+36.3

Triglyceride (mg/dl) 109.0+87.3

HDL-cholesterol (mg/dl) 52.8+11.9

LDL-cholesterol (mg/dl) 130.5+32.6
Inflammatory index

White blood cell (X10*/mm®) 58%1.6

High sensitive C-reactive protein (mg/ml} 04428
Hormone

Estradiol (pg/ml) 43.81+96.5

Follicular stimulation hormone (mIU/ml) 59.8+32.6
Calcium metabolism

Calcium (mg/db) 9.1+04

Alkaline phosphatase {mg/dl) 64.5121.2
Serum ferritin (ng/mL} 80.1+52.8
T-score -1.6t1.6

#*Homeostasis model assessment insulin resistance.

HOMA-IR)> 35833 dede o]8sto Artsiaitt
[(insulin (WU/ml) X fasting blood glucose (mg/dl)/18) / 22.5].
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Table 2. Clinical variables according to T-score

Normal Osteopenia Osteoporosis P for Trend
T>-1.0 -2.5<T<-1.0 T<-25
(N=369) (N=657) (N=173)

Age (Year) 54.5%5.0 59.116.6 6441485 <0.01
Body mass index (kg/m®) 24.2+3.0 23.8%£2.7 23242.6 0.01
Blood pressure (mmHg)

Systolic 119.9+13.3 121.8%15.8 13224241 <0.01

Diastolic 72.0+9.5 7354113 7824132 <0.01
Glucose tolerance index

Fasting glucose (mg/d) 94.0+24.3 92.8+12.8 95.7420.1 ‘ 0.39

Fasting insulin (ulU/ml) 42433 4.4+37 41429 043

HOMA-IR? 1.0x1.1 1.01+0.8 1.0£0.9 0.99
Lipid profile

Total cholesterol (mg/di) 203.8+37.4 205.1£35.3 207.3139.9 0.76

Triglyceride (mg/dl) 108.4£120.9 107.51£64.2 12551629 0.24

HDL-cholesterol (mg/dl) 545%135 52.1%£11.0 50.5+£10.2 <0.01

LDL-~cholesterol (mg/dl) 128.3%32.6 1316324 131.3+34.6 0.40
Inflammatory index

White blood cell (X 10*/mm?) 57+14 58:+1.6 6.5£1.9 <0.01

hs-CRP® (mg/ml) 02404 0.5+3.5 02+0.4 021
Hormone

Estradiol (pg/ml) 62.1+113.9 36.2188.8 19.5%33.1 <0.01

FSH' (mIU/ml) 5341348 63.0131.6 63.6125.8 <0.01
Calcium metabolism

Calcium (mg/dl) 9.1+0.3 9.1£0.3 91103 0.78

Alkaline phosphatase(mg/dl) 60.0+18.8 65.7121.0 75.0£27.6 <0.01
Serum ferritin (ng/mL) 74.7+46.6 81.8+51.2 92.1+85.1 <0.05
T-score -0.5t1.5 -2.041.2 -33+1.0 <0.01

Data are shown as means + the standard deviation.
P-values are calculated by ANOVA.

“Homeostasis model assessment insulin resistance.
®High sensitive C-reactive protein.

¢ Follicular stimylation hormone.
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Table 3. Correlation between T-score and variables

Table 4. Factors affecting T-score

Variables r P-value Variables B Standerd error  P-value
Age -0.425 <0.01 Age 0.046 0.003 <0.01
Body mass index 0.050 0.10 Serum ferritin -0.001 0.000 <0.05
Systolic blood pressure ©.109 <0.01 Alkaline Phosphatase ~ 0.004 0.001 <0.01
Diastolic blood pressure -0.093 <0.01 Body mass index 0.037 0.008 <0.01
Fasting glucose -0.054 0.12 HDL-Cholestrol 0,005 0.002 <001
Fasting insulin 0028 035 Estradiol 0,001 0000 <005
lomcostasis mode] assessment -0.036 029 Follslar stimulaion gy 0.001 036
Total cholesterol -0.031 0.38 ormone - - -
Trigriceride 0,033 027 P-values are calculated by multiple regression analysis.
HDL-Cholestrol 0.134 <0.01

LDL-Cholestrol -0.050 0.15 3, A FALHIE x4 T3] HA '}_‘5 =7+
Whitebloodeell - 0047 0.12 2% B BoEFe A A3 BAsE Ao A
High sensitive C-reactive protein -0.030 0.32 A5 9k (Sini Valenti ef al.. 2009
Estradiol 0.200 <0.01 gaglia etal., 1997, Valenti et al, )
Follicular stimulation hormone -0.190 <0.01 B dAToA AF, £57] 2 o]¢y] Y, YEATE
Calcium -0.035 0.25 28 a7y MR a4V 285E FUE AE
Alkaline Phosphatase -0.235 <0.01 Tscore”’} RFkon, AAZAS, nYE el e 2
Serum ferritin -0.090 <0.01

P-values are calculated by Pearson's correlation analysis.
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