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Abstract

Objective: To investigate the correlation between BMI & carotid atherosclerosis and bone metabolism
in perimenopausal women.

Methods: Collected in March 2017 to July 2019 in shenzhen, southern medical university hospital
health management center to accept physical examination of 89 patients with perimenopausal women
had investigated and analyzed the clinical data were retrospectively according to whether the carotid
atherosclerosis was divided into carotid sclerosis group and normal group, compared two groups of
patients with clinical data, BMI, bone metabolism index, analysis of carotid atherosclerosis and bone
metabolic index level of correlation.

Results: Among the 89 perimenopausal women, 25 had carotid atherosclerosis (the prevalence
was 28.09%). The content of hypertension component ratio, diabetes component ratio, body mass index
(BMI), carotid intima-media thickness (IMT), TG ,LDLc and parathyroid hormone (PTH) in the carotid
atherosclerosis group was significantly higher than that in the normal group (P<0.05 or P<0.01). However,
the levels of high-density lipoprotein cholesterol (HDL-c), 25-hydroxyvitamin D,[25(OH)D,], serum type
I collagen cross-linked c-terminal peptide (CTX) and osteocalcin were all lower than the normal group
(P<0.05 or P<0.01). Spearman correlation analysis showed that BMI, TG and PTH levels were positively
correlated with IMT (r=5.513, 4.433, 5.264, P<0.05), while Idl-c, 25(0H)D,, CTX and osteocalcin levels
were negatively correlated with IMT (r=-4.402, -4.508, -4.465, -4.406, P<0.05). Multivariate Logistic
regression analysis showed that hypertension,diabetes, Overweight or obese, dyslipidemia, and
osteocalcin declining were risk factors for cervical atherosclerosis in perimenopausal women (P<0.05).

Conclusion: Decreased osteocalcin level, increased TG and BMI, hypertension and diabetes are
therisk factors for carotid atherosclerosis in perimenopausal women.

Keywords: Perimenopausal women; BMI; Carotid atherosclerosis; Bone metabolism; Osteocalcin

Introduction

Perimenopause mainly refers to the stage when women transition from reproductive age
to old age, with decreased estrogen and dysfunction of vegetative nerves, leading to obesity,
hypertension, coronary heart disease, dizziness, insomnia, emotional instability and other
symptoms in women at this stage [1]. The decrease of estrogen content in perimenopausal
women reduces the regulation of body fat mass, blood lipid and the protection of blood
vessels, leading to an increased risk of vascular diseases [2]. As one of the vascular diseases,
atherosclerosis is a systemic and diffuse disease, which causes the involvement of large and
medium-sized arteries in the circulatory system and changes in the structure and function
of various important organs. Neck is a frequently involved part of arteriosclerosis, and
arteriosclerotic plaque in the neck is one of the characteristics of arteriosclerosis. Estrogen
is an important hormone to maintain female bone mineral content,which is conducive to
bone formation. In perimenopausal women, the function of warm nest gradually declines,
which directly causes the decline of estrogen, the imbalance of bone reconstruction, and the
bone absorption rate is higher than the bone formation rate, leading to the occurrence of
osteoporosis [3]. In recent years, the drop in estrogen caused the change of bone metabolism

index correlation with disease of lipid metabolism and heart head blood-vessel is becoming
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a hot spot of perimenopausal women'’s health study, the paper
discusses perimenopausal women BMI & carotid atherosclerosis
and bone metabolic index level of correlation, expect for
perimenopausal women provides the reference for the tertiary
prevention of cardiovascular disease and train of thought, its

research content reported as follows.

Data and Methods

General information: the clinical data of 89 perimenopausal
women who underwent physical examination in the health
management center of Shenzhen hospital of Southern Medical
University from March 2017 to July 2019 were retrospectively
investigated. Inclusion criteria for perimenopausal women: age
245 years; The duration of menopause is no more than 12 months,
during which menstruation may be irregular and hormone level
may change. he has not received hormone therapy recently.
Exclusion criteria: patients with severe heart, liver, kidney or
infectious diseases; Patients with malignant tumors; Taking calcium
supplements, hormones or drugs that affect bone metabolism for a
long time.

Method

The patients’ age, menstrual history, personal history and
previous history were recorded, and BMI was calculated. Fasting
venous blood was extracted in the early morning, and the levels of
total cholesterol (TC), triglyceride (TG), low-density lipoprotein
cholesterol (LDL-c) and high-density lipoprotein cholesterol
(HDL-c) were measured by automatic biochemical analyzer.
Using automatic electrochemical luminescence analyzer to detect
bone metabolism index levels, including parathyroid hormone
(PTH), 25-hydroxyl vitamin D,[25(0H),D,], serum collagen type
the c-terminal peptide (CTX), crosslinking type tropocollagen
amino terminal propeptide (PINP) and osteocalcin. In addition,
color doppler ultrasound was used to detect the carotid intima
media thickness and the occurrence of atherosclerotic plaque
in perimenopausal women. According to the standards in the

“guidelines for vascular ultrasound examination” formulated by
the sonographer branch of the Chinese medical doctors association
[4], carotid intima media thickness (IMT) =1mm indicated the
presence of intima thickening, and the presence of local 21.5mm
was considered as plaque.

Statistical method

SPSS25.0 statistical software was used, and the measurement
data were expressed as mean #standard deviation (#s).
Independent sample t test was used for the difference analysis
between normally distributed data groups, while mann-whitney
U test was used for the difference analysis between non-normally
distributed data groups. The counting data were expressed as the
number of cases (composition ratio), and the difference between
groups was analyzed by 2 test or Fisher test. Spearman was used
to analyze the correlation between indicators. Logistics using
multiple factors regression, analysis of perimenopausal women
carotid atherosclerosis and bone metabolic indices such as index
of correlation, and analyzes the possible associated risk factors,
inspection level a=0.05.

Result

Compare two groups of patients with basic data Twenty-five of
the 89-perimenopausal women developed carotid atherosclerosis,
with a prevalence rate of 28.09%. The comparison and analysis of
the basic data of the two groups of patients showed that there were
no statistically significant differences in age, composition ratio of
alcohol consumption, composition ratio of smoking, LDLc level, TC
level and PINP content between the twogroups of perimenopausal
women (P>0.05). BMI, IMT, composition ratio of hypertension,
composition ratio of diabetes mellitus, TG level and PTH content of
perimenopausal women in the carotid atherosclerosis group were
higher than those in the normal group (P<0.05 or P<0.01), while
HDLc, 25(0H)D,, CTX and osteocalcin content were lower than
those in the normal group (P<0.05 or P<0.01), as shown in Table
1 & Figure 1.

Table 1: Comparison of basic data between the two groups of perimenopausal women. The independent sample t test
was used, and the mann-whitney U test was used for the difference analysis and comparison between non-normal
distribution data sets. The counting data were expressed as the number of cases (composition ratio), and the difference
between groups was analyzed by 2 test or Fisher test. ¥ % means two groups of comparison P<0.01, * means two groups

of comparison P<0.05.

Factor Carotid 1'&t.herosclerosis Plaque Normal Control X/t P
Positive Group(n=25) Group(n=64)
Age(year) 49.36+4.65 50.27+4.73 0.82 0.415
BMI(kg/m?) 25.68+2.06 24.21+2.13 2.952 0.004% %
IMT(mm) 1.37+0.13 0.62+0.18 18.962 0.000% %
Drinking 0.206 0.65
Yes 10 29
No 15 35
Smoker 0.384 0.535
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Yes 8 25
No 17 39
HBP 4.41 0.036%
Yes 12 16
No 13 48
Diabetes 4.357 0.037%
Yes 11 14
No 14 50
TG(mmol/L) 1.78+0.32 1.48+0.27 4.468 0.000% %
TC(mmol/L) 4.76+0.56 4.57+0.48 1.601 0.113
LDL-C(mmol/L) 1.78+0.26 1.69+0.29 1.353 0.18
HDL-C(mmol/L) 1.28+0.30 1.49+0.44 2.192 0.031%
PTH(ng/mL) 30.58+3.22 25.46+2.69 7.628 0.000% %
25(0H)D, (pg/mL) 13.68+1.11 33.64£2.47 19.361 0.000% %
CTX(ng/mL) 0.34+0.12 0.49+0.13 4.995 0.000% %
PINP(ng/mL) 50.33+£5.94 52.43+£5.13 1.659 0.101
Osteocalcin (ng/mL) 16.68+2.78 21.08+2.69 6.871 0.000% %
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Figure 1: Ultrasonic image of atherosclerotic plaque and endo-medial membrane thick of the carotid artery compare
with normal control.
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The correlation between each index level and carotid
IMT

Table 2: Correlation between each indicator level and
carotid IMT. Spearman analysis was used to analyze
the correlation among the indicators, and % represented
P<0.05 for comparison between the two groups.

Biomarker r P

Age(year) 0.12 0.156
BMI(kg/m?) 5.513 0.016%
TG(mmol/L) 4.433 0.036%
TC(mmol/L) 0.089 0.267
LDL-C(mmol/L) 0.035 0.304
HDL-C(mmol/L) -4.042 0.043%
PTH(ng/mL) 5.264 0.027%
25(0H)D,(pg/mL) -4.508 0.042%
CTX(ng/mL) -4.465 0.035%
PINP(ng/mL) 0.014 0.367
Osteocalcin(ng/mL) -4.406 0.039%

Spearman correlation analysis showed positive correlation
between BMI, TG and PTH, 25(0H)D,,CTX, osteocalcin and IMT

(P<0.05), while age, TC, LDLc, and PINH levels were negatively
correlated with IMT (P>0.05), as shown in Table 2.

Multivariate Logistic regression analysis of carotid
atherosclerosis in postmenopausal women

The influencing factors with statistical significance in the
basic data of the two groups of patients were used for multivariate
Logistic regression analysis. Carotid atherosclerosis in menopausal
women was taken as the dependent variable (“yes” was assigned
to”1”, “no” to “0”), BMI [“225 (kg/m?) was assigned to “1”, “<25 (kg/
m?)” was assigned to “0”)], hypertension (“yes” was assigned to”1”,
“no” was assigned to “0”), diabetes (“ yes”was assigned to” 1 “, “no”
was assigned to “0”),TG [“21.7 (mmol/L) “was assigned to” 1 “ “<1.7
(mmol/L)” assigned to “0”], HDLc [“<1.2 (mmol/L)” assigned to “1”,
“>1.2 (mmol/L)” assigned to “0”], PTH [“230.0 (ng/mL) “assigned
to “1% “<30.0 (ng/mL)” assigned to “0”], 25(OH)D, [“<13.0 (pg/mL)
“assigned to “1”, “>13.0 (pg/mL)” assigned to “0”], CTX [“<0.3 (ng/
mL) “assigned to “1”, “>0.3 (ng/mL)” assigned to “0”], osteocalcin [“
<16.0 (ng/mL) “assigned to “1”, “>16.0 (ng/mL)” assigned to “0”]
as independent variables. Multivariate Logistic regression analysis
showed that BMI (225 (kg/m?), hypertension, diabetes mellitus, TG
(21.7 mmol/L), and osteocalcin (<16.0ng/mL) were risk factors
for carotid atherosclerosis in perimenopausal women (P<0.05), as
shown in Table 3.

Table 3: Multivariate logistic regression analysis of carotid atherosclerosis in postmenopausal women. Multi-factor
logistics regression analysis was used to analyze the correlation among indicators.

Variable B value SE Wals 2 OR value 95%CI P value

BMI(225(kg/m2) 0.538 0.249 4.668 1.713 1.051~2.790 0.031%

HBP 0.589 0.257 5.252 1.802 1.089~2.982 0.022%

Diabetes 0.602 0.243 6.137 1.826 1.134~2.940 0.014%

TG(=21.7 mmol/L) 0.498 0.231 1.645 1.046 1.046~2.588 0.032%

Osteocalcin (<16.0ng/mL) 0.559 0.239 5471 1.749 1.095~2.794 0.020%
Discussion years. Menopause is divided into natural menopause and artificial
Perimenopausal period refers to women from sexual menopause two kinds. Natural menopause refers to the loss of

maturation period gradually into the transitional period of old age,
namely from ovarian function decline to stop completely. The most
prominent manifestation during this period is menopause. In 1994,
the world health organization held a special meeting in Geneva
recommended that “menopause” be renamed perimenopause
and gave the definition of perimenopause refers to a period of
time before menopause, the occurrence of endocrine, biological
changes and clinical characteristics related to menopause to 12
months after menopause. Menopause is an inevitable physiological
process in the life course of every woman. Menopause represents
the decline of ovarian function, endocrine disorder and the
termination of reproductive function. The age of menopause
varies greatly among individuals,generally occurring between
45 and 55 years old. The average age of menopause for urban
women in China is 49.5 years and that for rural women is 47.5

ovarian function and the permanent cessation of menstruation.
Artificial menopause refers to the surgical removal of both ovaries
(to preserve or remove the uterus) or other methods to stop
ovarian function, such as chemotherapy or radiotherapy, to stop
menstruation. According to the physiological process of change can
be divided into: (1) menopause transition (menopausal transition)
: refers to the menstrual cycle began to change to the front of the
last menstrual periodof time. (2) the menopause (menopause)
: due to the loss of ovarian function and make menstruation stop
forever. Clinically, patients with amenorrhea for 12 months without
significant pathological changes or other physiological reasons, will
be considered menopause. (3) late menopause (postmenopause) :
refers to after the last menstrual period. Perimenopausal period
is the period from the flourishing period to the weak period of
female fertility, the women in this stage are often accompanied
by symptoms such as lumbar and knee tenderness, pain, etc., but
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also will show osteoporosis, increased bone brittleness, increased
incidence of osteoporosis, seriously affecting the quality of life
of perimenopausal women. In addition, perimenopausal period
woman still is easy to produceobesity, dyslipidemia, hypertensive,
coronary heart disease, arteriosclerosis et al cardiovascular and
cerebrovascular disease. Atherosclerosis is a pathological process
of arterial vascular wall thickening, hardening, and gradually
decreasing vascular elasticity, which often occurs in the early
stage of cardiovascular diseases. Patients show a systemic diffuse
pathological state, and most of the involved systems are large and
medium-sized arteries, which may cause damage to the functions of
heart, kidney, brain and other organs [5]. The carotid artery is one of
the most commonly involved sites of atherosclerosis. Some scholars
show that the incidence of atherosclerosis in perimenopausal
women is higher than that in male of the same age, which may
be related to the dysfunction of autonomic nerve and the decline
of nest-warming function in perimenopausal women. It has been
pointed out that obesity, high TG, LDLc, low HDLc were risk factors
for cardiovascular diseases, and the thickening of the vascular wall
is also a marker of atherosclerosis [6].

The results of this study showed that 25 of the 89
perimenopausal women developed cervical atherosclerosis (the
prevalence rate was 28.09%). After analyzing the clinical data, it
was found that the BMI and TG of perimenopausal women with
cervical atherosclerosis were higher but the HDLc were lower than
those without cervical atherosclerosis, indicating that the increase
of BMI and dyslipidemia was related to carotid atherosclerosis in
perimenopausal women. Obesity, Atherosclerosis and osteoporosis
often coexist. The occurrence of atherosclerosis is related to
genetic factors, glucose and lipid metabolism, hormone level,
etc. The correlation between BMI & atherosclerosis and bone
metabolism level has been a research hotspot in recent years.
Arterial calcification is also one of the pathological mechanisms of
atherosclerosis. Obesity, arterial calcification were similar to bone
formation. The essence of vascular calcification is the induction
of inflammatory cytokines mainly come from adipo tissues at
the vascular level into programmed osteogenesis, which mainly
involves the activation of angiogenesis, the enhancement of bone
conversion and the abnormal metabolism of minerals. This study
found that the contents of HDLc, 25(0H)D3, CTX and osteocalcin in
perimenopausal women with cervical atherosclerosis were lower
than those in women without cervical atherosclerosis, while the
contents of PTH increased significantly. In addition, correlation
analysis showed that BMI, TG , HDLc, 25(0H)D3, CTX, osteocalcin
and PTH levels were positively correlated with IMT,while age, TC,
LDLc, and PINH levels were negatively correlated with IMT. PTH
is parathyroid hormone, which can promote the release of bone
calcium and phosphorus and other mechanisms to maintain the
balance of blood calcium and phosphorus and increase the blood
calcium content. Serum PTH content in patients with renal failure

is related to the occurrence and progression of atherosclerosis,

which may be a risk factor for atherosclerosis. Wang Cuixia et al. [7]
found in their study on the correlation between bone metabolism
index and atherosclerotic disease in elderly patients that serum
PTH content in atherosclerotic patients increased significantly,
while serum 25-hydroxyvitamin D content decreased. 25(0OH)D, is
a fat-soluble vitamin that is involved in bone metabolism and can
inhibit calcification of sub-atherosclerotic plaques by regulating
Ca2+/CaM signaling [8]. Lower 25 OH)D, content can affect the
body of the intestinal calcium absorption, reduce the content of
blood vessel, causing PTH levels increase [9]. CTX, a metabolite
of collagen type I, is oneof the markers of bone resorption and
bone transformation and can be used as a predictor of bone loss
and new fractures in the elderly [10,11]. Osteocalcin is mainly
synthesized by osteoblasts and plays a regulatory role in the
activities of osteoclasts and precursor cells, reflecting the turning
point of osteoclasts and osteoblasts [12]. Wu bingjie et al. [13]
believed that decreased CTX content was an independent risk
factor for coronary heart disease, and the degree of decreased CTX
content was negatively correlated with the severity of coronary
atherosclerosis in postmenopausal women. Deng jing et al. [14]
found that carotid atherosclerosis in patients with type 2 diabetes
is closely related to bone mineral density, and the intima media
thickness of carotid artery is negatively correlated with the bone
mineral density of lumbar spine 1-4, femoral neck and total hip. A
similarcorrelation was found in this study, suggesting a correlation
between glucolipid metabolism & carotid atherosclerosis and
abnormal bone metabolism in perimenopausal women. Through
single-factor analysis and multi-factor logistic regression analysis
on the clinical data of menopausal women with and without carotid
atherosclerosis, the results showed that hypertension, diabetes,
overweight or obesity, higher TG and lower osteocalcin were risk
factors for cervical atherosclerosis in perimenopausal women.
The mechanism may be related to factors such as high blood lipid
level and high blood glucose level, which put the body in a state
of oxidative stress and inflammatory response, increase the release
of inflammatory factors in the body, and damage to vascular
endothelial tissue, which is a stimulating factor for atherosclerosis
and vascular calcification [15]. Decreased osteocalcin level is a risk
factor for carotid atherosclerosis, possibly because osteocalcin
can regulate the role of vasodilatory factors and inflammatory
factors, inhibit vascular calcification, and thus affect the formation
of atherosclerosis [16]. Osteocalcin can also affect glucose and
lipid metabolism and hormone levels, thus indirectly affecting the
process of atherosclerosis [17-19]. The limitation of this study is
that the number of samples is not enough, so the lack of correlation
between TC and LDLc and the formation of atherosclerotic plaques
may be related to this. In addition, some patients with diabetes and
hypertension with a long course of disease may also be affected by
their clinical routine medication. Further expanding the sample size
and conducting stratified analysis are expected to provide more
accurate evidence-based medical evidence for their differences.

Interventions Obes Diabetes

Copyright © : Cuifeng Zhu



10D.000577. 4(1).2020

323

In conclusion, overweight or obesity and the development
of carotid atherosclerosis in perimenopausal women is closely
related to abnormal bone metabolism [20-21], in which PTH level
is positively correlated with the degree of carotid atherosclerosis,
while 25(0H)D,, CTX and osteocalcin level are negatively correlated
with the degree of carotid atherosclerosis, and hypertension,
diabetes, abnormal lipid metabolism, obesity and decreased
osteocalcin content are important risk factors for the occurrence of
carotid atherosclerosis in perimenopausal women.
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