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Background: The Wnt signaling pathway plays a valuable role in bone metabolism. SOST
is a major inhibitor of the Wnt signaling pathway. The expression of SOST and genetic
polymorphism might be associated with bone mineral density in postmenopausal women
with type 2 diabetes mellitus (T2DM).

Objective: This study aims to explore whether SOST protein expression and genetic locus
1s851056, rs1230399 polymorphism is associated with bone mineral density in postmeno-
pausal women with T2DM in Xinjiang.

Methods: A total of 136 Xinjiang postmenopausal women were divided into four groups:
A (-/-), B (#), C (-/t+), and D (+/+) by assessing their OGTT and bone mass. Genetic
polymorphisms were determined using the mass ARRAY mass spectrometer.

Results: 1) Genotypes and allele frequencies at rs851056 were statistically significant
differences in groups B and D patients compared to group A, respectively. 2) Individuals
carrying the GG genotype had lower HDL, Ca, and ALP as compared to those carrying the
GC/CC genotypes in group C. In contrast, individuals carrying the GG genotype had higher
BMD (L1-4) as compared to those carrying the GC/CC genotypes in group D. 3) SOST
protein expression levels were higher in groups C and D than in group A. 4). BMD (L1-4)
was negatively correlated with SOST protein. 5) Multiple linear regression analysis for
BMD-dependent variables showed that the decrease of BMI and TG were risk factors for
BMD (L1-4), besides, the decrease of BMI, ALP, and extended years of menopause were all
risk factors for BMD (femoral neck).

Conclusion: SOST protein expression and genetic locus rs851056, rs1230399 polymorph-
ism are associated with bone mineral density in postmenopausal women with type 2 diabetes
mellitus in Xinjiang.

Keywords: SOST gene polymorphism, gene mutation, type 2 diabetes mellitus,
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Introduction

Type 2 diabetes mellitus (T2DM) is a chronic systemic metabolic disease. The
characteristic of osteoporosis (OP) is loss of bone mineral mass, leading to an
increased risk of bone fractures and a decreased bone mineral density.'* The pre-
valence of OP in patients with T2DM can range from 30% to 60%. In addition, the
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incidence of OP in aging postmenopausal women is even
three times higher than that in men of the same age.” > The
Wnt signaling pathway plays a valuable role in bone meta-
bolism and other metabolic diseases. SOST is a major
inhibitor of the Wnt signaling pathway. A study aiming to
explore the relationship between serum SOST and the risk
of T2DM shows there is a weak positive correlation
between SOST and fasting glucose.” In addition, Starup
et al have found that there is an association between
SOST and fracture risk in diabetic patients, suggesting
that SOST might play a significant role in the regulation
of glucose and bone metabolism,’ but the role that SOST
plays in this is less clear and requires subsequent in-depth
study. Sclerostin is usually found with inactivating muta-
tions in the sclerostin SOST gene with high bone mass, but
there is a difference between various loci of polymorphisms
in a single nucleotide. There have been studies on the
relationship between rs851056 locus polymorphism and
OP in Mexican-Mestizo postmenopausal ~women.’
However, there were few reports on the relationship
between SOST protein expression, rs851056, rs1230399
sites polymorphisms and bone mineral density in postme-
nopausal women with T2DM. The purpose of this study is
to explore the relationship between SOST levels, rs851056,
rs1230399 polymorphisms and bone mineral density in
postmenopausal women with T2DM in Xinjiang.

Materials and Methods

Participants

We recruited 136 postmenopausal women from The First
Affiliated Hospital of Shihezi University. Based on the inclu-
sion and exclusion criteria, they were divided into the normal
glucose tolerance group (NGT group) and the type 2 diabetes
group (T2DM group) according to their OGTT results. Then,
based on their BMD results, the above two groups were further
divided into four groups: group A (NGT+ Normal bone mass);
group B (T2DM+ Normal bone mass); group C (NGT+OP);
and group D (T2DM +OP). In the following description, these
groups are represented by A (-/-), B (), C (-/1), and D (+/+) (-
represents NGT or normal bone mass; + represents T2DM or
OP). Inclusion criteria: conscious and healthy postmenopausal
women. The diagnostic criteria for T2DM and OP refer to
guidelines established by WHO in 1999 and 1994, respec-
tively: (1) Patients with FPG = 7.0mmol/L or those who suffer
from diabetic symptoms with random blood glucose=11.1
mmol/L; or patients with OGTT2-hour blood glucose=11.1
mmol/L. (2) T value<-2.5SD for OP, —2.5SD<T value<-1.0SD

represents reduced bone mass; if T value=-1.0SD, the bone
mass is normal. Exclusion criteria: patients with unnatural
menopause caused by other factors; patients with other types
of diabetes mellitus; patients with a history of using drugs that
can affect bone metabolisms such as sex hormones and gluco-
corticoids; patients with a history of other bone diseases such
as hyperparathyroidism and rheumatoid arthritis; patients with
severe diseases or malignant tumors in heart, liver, and kidney;
patients with idiopathic osteoporosis; no recent history of
fracture. The ethics committee of The First Affiliated
Hospital of Shihezi University approved the research, and all
patients signed the consent form. This study was conducted in
accordance with the Declaration of Helsinki.

Methods

Clinical Data

We collected basic information on 136 subjects: age of
patients, year of menopause, height, weight, waist circum-
ference, hip circumference, waist-to-hip ratio (WHR), and
body mass index (BMI). The indexes of their glucose, lipid
and bone metabolism were determined by the automatic
biochemical instruments: (FPG), glycated hemoglobin
(HbAlc), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), triglyceride
(TG), blood calcium (Ca), blood phosphorus (P) and alka-
line phosphatase (ALP).

Measurement of Bone Mineral Density

We used dual-energy X-ray (DEXA) to measure bone
mineral density levels in the lumbar spine (L1-4) and
femoral neck.

Extraction of Genomic DNA

2 mL of venous blood was drawn from the subject in
the morning under fasting conditions, anticoagulated
then DNA was DNA
Extraction Kit.

and extracted wusing the

Genomic Sequencing

After the PCR amplification reaction, the gene polymorph-
ism at the SOST gene loci of 1s851065 and rs1230399 was
determined by Mass ARRAY mass spectrometer.

SOST Protein Assay
Enzyme-linked immunosorbent assay (ELISA) was used
to determine the expression levels of SOST protein in

serum.

4444

Dove!

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove Li et al
Table | Comparison of Baseline Indexes Among Four Groups (¥+s)
Variable A () B () C (-1+) D (++)
Age (years) 65.3618.15 66.25+7.45 69.17£7.62* 70.24+6.67+*
Menopausal period (years) 15.37£7.49 16.5617.12 19.75+7.34% 20.55+6.04**
BMI (kg/m?) 25.63+3.31 27.14+3.78 25.74+4.27 25.86%3.64
WHR 0.73+0.19 0.95+0.08 0.85+0.06 0.93+0.05

Notes: Data are meantstandard deviation. VS group A, *p <0:05, **p <0:01.
Abbreviations: BMI, body mass index; WHR, waist hip ratio.

Statistical Methods

We analyzed the data using SPSS 22.0 software. All data were
tested for normality by the K-S method. Data for continuous
variables were expressed as the meantstandard and dichoto-
mous variables were expressed as frequencies or composition
ratios. The independent-sample-#-test was used to compare the
general data and biochemical indicators in two groups.
ANOVA was used to compare means between multiple groups
(analysis of covariance was required if the baseline data were
not inconsistent). The genotype distribution was tested for
Hardy-Weinberg equilibrium coincidence. The comparative
analyses of genotype and allele frequency at each locus were
conducted using the chi-square test. Spearman correlation test
was used to measure correlations between SOST and BMD.
Multiple stepwise linear regression was performed to identify
the factors influencing BMD. P-value<0.05 indicates the dif-
ference is statistically significant.

Results
Comparison of Baseline Indicators

Among the Four Groups
When group C (-/+) and D (+/+), respectively, compared
with control group A (-/-), the differences in the age

and year of menopause among patients were statistically
significant (p < 0.05); the analysis of covariance was used
to analyze each biochemical index so as to exclude the
above influencing factors (Table 1).

A (-/-):A (NGT+ Normal bone mass); B (+):B (T2DM
+ Normal bone mass); C (-/+):C (NGT+OP); D (+/+):
D (T2DM +OP); (- for NGT or normal bone mass; + for
T2DM or OP)

Comeparison of Biochemical Indexes

Among Four Groups
The results of covariance analysis showed: both FPG and
HbA1c% increased in group B (+) and group D (+/+)
when compared with those in the control group A (-/-)
and the differences were statistically significant (p<0.01);
TG, BMD (femoral neck) and BMD (L1-4) decreased in
group C (-/+) and group D (+/+) when compared with
those in the control group A (-/-) and the differences
were statistically significant (p<0.01) (Table 2).

A (-/-):A (NGT+ Normal bone mass); B (+):B (T2DM
+ Normal bone mass); C (-/+):C (NGT+OP); D (+/+):
D (T2DM +OP); (- for NGT or normal bone mass; + for
T2DM or OP).

Table 2 Comparison of Biochemical Indices Among Patients Groups After the Analysis of Covariance (¥*s)

Variable A (1) B (%) C (-+) D (+/+)
FPG(mmol/L) 531218 7.69+3.20% 5.1+0.69 7.50+1 86**
HbA 1 C(/%) 5.92+0.88 7.19%1 35% 5.9+0.42 7.50% 1.1 5%
TG(mmollL) 2.50%1.57 2.26+2.52 1.5+1.12% 1704132+
HDL(mmol/L) .35£0.53 1.18+0.36 1.31£0.34 1.22+0.32
LDL(mmol/L) 3.06+1.05 3.17£1.03 3.13+0.89 3.46+1.04
Ca(mmol/L) 2.25+0.0.08 2.26+0.15 2.2410.16 2.27+0.12
P(mmol/L) 1.07+0.89 11120.11 1.10£0.15 1.2541.18
ALP(U/L) 80.56+20.26 72.37+21.18 81.12+20.99 73.79+22.58
BMD (LI-4) (g/cm?) 1.18+0.15 1.210.14 0.85+0.1 6 0.91:£0.15%*
BMD (femoral neck) (g/cm?) 0.86£0.17 0.84£0.35 0.75+0.1 6+ 0.73£0.14%*

Notes: Data are meanzstandard deviation. VS group A, *p <0:05, **p <0:01.

Abbreviations: FPG, fasting blood sugar; HbA|C, glycosylated hemoglobin; TG, triglyceride; HDL, high-density lipoprotein; LDL, low-density lipoprotein; Ca, calcium; P,

phosphorus; ALP, alkaline phosphatase; BMD, bone mineral density.
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Table 3 Genotype and Allele Distribution Frequencies of the SOST Gene Rs851056 Locus [n(%)]
Groups Genotype p value Allele Frequency p value
ccC CG GG C G
A (--) I (3.8 8(30.8) 17(65.4) 10(19.2) 42(80.8)
B () 4(17.4) 14(60.9) 5(21.7) 0.004%* 22(47.8) 24(52.2) 0.003+*
C (-/+) 1(3.6) 3(10.7) 24(85.7) 0.166 5(8.9) 5191.1) 0.112
D (+/+) 7(12.7) 43(78.2) 5(9.1) 0.000%* 57(51.8) 53(48.2) 0.000**

Note: VS group A, **p <0:01.

Genotype and Allele Distribution
Frequency of SOST Gene

The test shows that the genotype frequencies of both loci
follow Hardy-Weinberg equilibrium (p > 0.05). No statis-
tically significant differences were found at the rs1230399
locus in the SOST gene (p>0.05). We analyzed the geno-
type and allele frequency of four groups of rs851056
locus, the genotypes were CC, CG, and GG, with frequen-
cies of 9.9% (13 cases), 51.5% (68 cases), and 38.6% (51
cases), respectively, and allele frequencies of 35.6% for
C and 64.4% for G, respectively. Compared with group
A (-/-), the differences in genotype and allele frequencies
of 1s851056 in the SOST gene were statistically significant
in group B (%) and group D (+/+) (p<0.01) (Table 3).

A (-/-):A (NGT+ Normal bone mass); B (+):B (T2DM+
Normal bone mass); C (-/+):C (NGT+OP); D (+/+): D (T2DM
+OP); (- for NGT or normal bone mass; + for T2DM or OP).

Comparison of Biochemical Indexes and
BMD Among Different Genotypes at the

SOST Gene rs851056 Loci in Each Group
In group C (-/+), HDL, Ca, and ALP of GG type were
lower than those of GC/CC type, and the differences were

statistically significant (p < 0.05). In group D (+/+), BMD
(L1-4) of GG type was higher than those of GC/CC type,
and the differences were statistically significant (p < 0.05)
(Table 4).

A (-/-):A (NGT+ Normal bone mass); B (+):B (T2DM
+ Normal bone mass); C (-/+):C (NGT+OP); D (+/+):
D (T2DM +OP); (- for NGT or normal bone mass; + for
T2DM or OP).

Comparison of SOST Protein Results

Among Four Groups
Compared with those in the control group A(-/-), the
SOST protein expression levels were elevated in group C
(-/+) and group D(+/+), and the differences were statisti-
cally significant (p < 0.01) (Table 5).

A (-/-):A (NGT+ Normal bone mass); B (+):B (T2DM
+ Normal bone mass); C (-/+):C (NGT+OP); D (+/+):
D (T2DM +OP); (- for NGT or normal bone mass; + for
T2DM or OP).

Analysis of Correlation Between SOST
Protein Levels and BMD

The correlation research was conducted on all research
subjects and the results showed that SOST protein levels

Table 4 Comparison of Biochemical Indexes and BMD Between Genotypes at the SOST Gene Rs851056 Locus in Each Group (X+s)

Variable C (-1+) D (+/%)

GG CG/CC p value GG CG/CC p value
FPG(mmol/L) 5.05+0.62 5.45+1.10 0.288 6.85£1.13 7.47£1.92 0.483
HbAIC(/%) 5.93+0.35 6.20+0.75 0.527 7.68%1.05 7.46x1.16 0.688
HDL(mmol/L) 1.25+0.28 1.6740.24 0.009** 0.99+0.17 1.24+0.31 0.083
TG(mmol/L) 1.51%1.02 1.56+0.81 0.926 1.95+1.29 1.67+0.97 0.547
Ca(mmol/L) 2.27+0.07 2.3740.13 0.026* 2.32+0.11 2.27%0.10 0.319
P(mmol/L) 1.08+0.14 1.05+0.09 0.687 1.10+0.09 1.26x1.26 0.777
ALP(U/L) 75.42+14.40 120.50£15.93 0.000** 66.40+£25.97 74.16+22.39 0.469
BMD(LI-4)(g/cm?) 0.83+0.18 0.91+0.08 0.379 1.02+.09 0.90+0.11 0.027%*
BMD(femoral neck) (g/cm?) 0.71£0.09 0.68+0.09 0.478 0.83+0.11 0.74£0.11 0.084

Notes: Data are meanzstandard deviation. VS group A, *p <0:05, **p <0:01.

Abbreviations: FPG, fasting blood sugar; HbAIC, glycosylated hemoglobin; HDL, high-density lipoprotein; TG, triglyceride; Ca, calcium; P, phosphorus; ALP, alkaline

phosphatase; BMD, bone mineral density.
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Table 5 SOST Protein Expression Levels in the Four Groups

A(--) B() C(-1+) D(+/+)
SOST 276.88 464.76 887.06 1102.26
Protein (133.36, (39.87, (573.53, (212.33,
(pg/mL) 416.15) | 829.69) | 1099.65)% |  1387.75)*

Note: VS group A, **p <0:01.

were weakly correlated with BMD (L1-4), with a negative
correlation (p<0.05) (Table 6).

A (-/-):A (NGT+ Normal bone mass); B (£):B (T2DM
+ Normal bone mass); C (-/+):C (NGT+OP); D (+/+):
D (T2DM +OP); (- for NGT or normal bone mass; + for
T2DM or OP).

Multiple Linear Regression Analysis of
BMD and Corresponding Indexes

In group D(+/+), multiple linear regression analysis was
conducted with BMD (L1-4) and BMD (femoral neck) as
the response variables and BMI (X1), FPG (X2), HbAlc
(X3), genotype (X4), WHR (X5), age (X6), year of meno-
pause (X7), LDL (X8), HDL (X9), TG (X10), ALP (X11),
P (X12), Ca (X13), and SOST protein (X14) as indepen-
dent variables, respectively.

The results of multiple stepwise regression analysis of
BMD and SOST gene polymorphisms showed that the
decreases in BMI and TG, as well as the mutation of

Table 6 Correlation Analysis of SOST Protein and BMD

SOST Protein

r value p value
BMD (LI-4) (g/cm?) —0.270 0.002%*
BMD (femoral neck) (g/cm?) —0.165 0.056

Note: VS group A, **p <0:01.

Abbreviation: BMD, bone mineral density.

rs851056 locus, were the risk factors for the decrease of
BMD (L1-4). Moreover, the decrease of BMI, an increase
in ALP, and extended menopausal years were the risk
factors for the decrease of BMD (femoral neck) (Table 7).

A (-/-):A (NGT+ Normal bone mass); B (£):B (T2DM
+ Normal bone mass); C (-/+):C (NGT+OP); D (+/+):
D (T2DM +OP); (- for NGT or normal bone mass; + for
T2DM or OP).

Discussion

The high incidence and fracture rate of OP seriously affect
the quality of life of patients.” Studies have shown that
estrogen can limit bone turnover, inhibit bone resorption,
and increase bone density. For postmenopausal women,
the incidence of OP increases significantly due to
decreased estrogen production as a result of decreased
ovarian function.* Several factors have been attributed to
the occurrence of OP in patients with T2DM, of which
environmental and genetic are the essential factors. At
present, the conclusions on the influence of T2DM on
BMD are inconsistent. Several studies have reported
a significant increase in the incidence of both bone fragi-
lity and osteoporosis in patients with T2DM,*'® whereas
other studies have reported that T2DM patients have
a higher or normal bone density.'""'> Based on the results
of this study, it was found that Ca and ALP in type GG
were lower than those in type GC/CC in patients in group
NGT+OP (-/+) at rs851056 locus, indicating that the
rs851056 locus gene polymorphism possibly exerted
a negative effect on bone metabolism. However, this muta-
tion also caused an increase in BMD (L1-4) in patients in
group T2DM +OP (+/+). The reasons for these contra-
dictory results may be 1. It is unclear whether the effect
of type 2 diabetes on bone mass is a positive protective
factor or a risk factor, for the results of the present study, it
is considered that it may be a protective factor, which is

Table 7 Multiple Linear Regression Analysis of BMD Influencing Factors

BMD Independent Variable Regression Coefficient t value p value
BMD (L1-4) (g/cm?) BMI 0.176 2.147 0.034*
TG 0.247 3.015 0.003**
rs851056 —0.225 —2.764 0.007**
BMD (femoral neck) (g/cm?) BMI 0.204 2.586 0.011*
Menopausal period (years) —0.324 —4.124 0.000**
ALP —0.200 —2.554 0.012*
Note: VS group A, *p <0:05, **p <0:01.
Abbreviations: BMI, body mass index; TG, triglyceride; BMD, bone mineral density; ALP, alkaline phosphatase.
Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14 https: 4447
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antagonistic to the risk factor brought about by the
rs851056 locus gene, leading to an increase in bone
mineral density in this study; however, the specific theory
related to this needs further study. 2. The number of cases
in this study is small, and various confounding biases
cannot be excluded, such as sampling bias, leading to
errors in the results, and more extensive, high-quality
studies are needed.

In the present study, we found that the genotype and
allele frequencies of SOST genes rs851056 and rs1230399
were consistent with the Hardy-Weinberg genetic balance
law, indicating that the subjects were from the same nat-
ural population and were representative. The rs851056
locus was located at the 5" UTR end of the SOST gene,
and the genotypes were CC, CG, and GG, respectively. In
the present study, the minor allele frequency (MAF) of
1s851056 was 0.356, which was comparable to that of
postmenopausal women in Korea (0.38),"° Australia
(0.33),"* Spain (0.38),"° and Africa (0.350),' but lower
than the population of postmenopausal women in
Shanghai, China (0.391),'” and the difference of MAF in
different studies may be related to ethnic differences,
regions, different detection methods and other factors.

The rs851056 locus is located approximately 1100 bp
upstream of the SOST transcription initiation site, so it can
be hypothesized that its allele variation can affect gene
transcription. In this study of Xinjiang postmenopausal
women with T2DM, we found that the genotype frequency
and allele frequency of this locus was statistically signifi-
cant in group B () and group D (+/+) compared with
group A (-/-), among them, the frequencies of rs851056-C
allele (47.8%) in group B and rs851056-C allele (51.8%)
in group D were higher than those in group A(19.2%),
suggesting that rs§51056-C allele may increase the risk of
T2DM and T2DM complicated with abnormal bone mass
in postmenopausal women in Xinjiang. Furthermore, in
group D, BMD (L1-4) of patients with CG/CC genotype
was lower than that of patients with GG genotype, verify-
ing that mutation in G/C allele at rs851056 site of SOST
gene might cause differential expression of BMD, and
multiple stepwise regression results also showed that
mutations at the rs851056 locus were involved in the
decrease of the BMD. These findings indicate that poly-
morphisms at this locus and its mutations may be involved
in the development of OP in postmenopausal women with
T2DM. Our findings are consistent with some previous
reports. For example, Carmen Valero et al found that
polymorphisms at the rs851056 locus were associated

with  BMD (lumbar spine) in the two groups of
Spaniards,'® but the research shows that the BMD with
the G allele was lower, which was significantly different
from the present study, possibly due to the differences of
ethnic and regional in the study population. In addition,
Sims et al also found that rs851056 polymorphism is
related to BMD in various parts of Australian women.'*
However, Lee et al reported that this site may not be
a related factor of BMD.'® Our research data further sup-
port the argument that the allelic variation of the rs851056
locus is related to BMD, suggesting that the rs851056
locus may be a susceptible gene locus for T2DM compli-
cated with abnormal bone mass, which may predict
changes in bone metabolism index and BMD.

SOST protein can inhibit bone differentiation and bone
formation,14 and the results are inconsistent with domestic and
international studies on the relationship between the SOST
protein and BMD. For example, Koide et al'® found that the
SOST protein was positively correlated with the BMD of the
lumbar spine in T2DM patients. Still, Mirza'® surveyed 20
postmenopausal women in the United States and found that
the SOST protein was negatively correlated with the femoral
neck and lumbar spine BMD. This study found an increased
level of SOST protein expressions in patients with T2DM +
OP. Through relative analyses, it was revealed that the serum
SOST protein level was negatively correlated with BMD (L1-
4), suggesting that the high SOST protein is a risk factor
for OP.

Research on the relationship between SOST protein and
diabetes has received considerable attention in recent
years.”>** When Daniele G studied the relationship between
serum osteosclerotic protein and fasting glucose, they found
a strong positive correlation between fasting glucose and
serum osteosclerotic protein;>* this conclusion is consistent
with some previous literature reports. The result of Faienza
et al showed that SOST level was increased in children with
type 1 diabetes,”* while Sundararaghavan et al found that the
incidence of osteoporosis was increased in patients with type
1 diabetes,® suggesting that SOST may play an essential
role in diabetes-related orthopedic complications. In our
study, we found that there was no statistical significance
between the T2DM+ Normal bone mass(+) group and the
NGT+ Normal bone mass (-/-) group, the reasons may be
related to factors such as different races and testing methods.
Besides, we found statistical significance in comparing dis-
crepancies of genotype and allele frequency of the rs851056
locus by comparing the T2DM+ Normal bone mass (£)
group with the NGT+ Normal bone mass (-/-) group, from
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this we can consider that rs851056 gene polymorphism and
gene frequency distribution may be related to abnormal
glucose metabolism. No previous reports of association stu-
dies of the relationship between the polymorphism and
mutations of the rs851056 locus and glucose metabolism
have been published, and there needs to be further study in
the future.

Conclusion

To sum up, SOST protein expression and genetic locus
rs851056, rs1230399 polymorphism are associated with
bone mineral density in postmenopausal women with
type 2 diabetes mellitus in Xinjiang. While several have
been attributed to OP, the effect of SOST polymorphism
on bone mineral density needs to be confirmed by pro-
spective studies with larger sample sizes.

Abbreviations

BMI, body mass index; WHR, waist hip ratio; FPG, fast-
ing blood sugar (3.9-6.1 mmol/L); HbA1C, glycosylated
hemoglobin (4.0-6.1%); TG, triglyceride (0—1.7 mmol/L);
HDL, high-density lipoprotein (1.29-1.55 mmol/L); LDL,
low-density lipoprotein (0-3.37 mmol/L); Ca, calcium
(2.2-2.7 mmol/L); P, phosphorus (0.85-1.51 mmol/L);
ALP, alkaline phosphatase (45-125U/L); BMD, bone
mineral density (T value=-1.0SD).
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