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Abstract

The aim of this study was to explore the potential therapeutic effect of a phytoestrogen-rich Chinese phytoterapeutics on
senile osteoporosis. Sixty elderly osteoporosis patients admitted to Affiliated Hospital of Jining Medical University, Jining,
Shandong, China from March 2016 to June 2017 were randomly divided into an experimental group (group A) and a control
group (group B). Both groups received one tablet of 1.5 g calcium carbonate (ie 600 mg Ca** per tablet) plus 400 UI vitamin
D; per day, while group A also received Xianling Gubao capsules in the dose of three tablets twice a day. Before and after
twelve weeks of administration, the changes of bone mineral density (BMD), serum calcium, serum phosphorus, alkaline
phosphatase (AKP) and bone gla protein (BGP) levels were measured. There were no significant differences in BMD, serum
calcium, serum phosphorus and AKP before treatment between group A and B (p > 0.05). After treatment, BMD and serum
calcium increased, while serum phosphorus and AKP decreased significantly (p < 0.05). Compared with group B, the
changes of each biomarker in group A were significantly improved after the treatment compared with group B (p < 0.05).
Phytoestrogen-rich Chinese phytoterapeutic increased BMD and the level of blood calcium, decreased the level of blood
phosphorus and AKP and showed to be a good natural adjuvant in the treatment of senile osteoporosis.

Rezumat

Scopul acestui studiu a fost de a cerceta efectul terapeutic al unui produs traditional chinezesc bogat in fitoestrogeni, in
osteoporoza senila. Saizeci de pacienti varstnici cu osteoporoza au fost impartiti aleatoriu intr-un grup experimental (grupul A) si
un grup de control (grupul B). Ambele grupuri au primit 1,5 g carbonat de calciu (600 mg Ca®" per comprimat) plus 400 UI
vitamind Dj pe zi, In timp ce grupul A a primit si Xianling Gubao, trei comprimate, de doud ori pe zi. Dupa 12 saptamani de
tratament s-au determinat modificarile densitatii minerale osoase (DMO), calciului seric, fosforului si activitatea fosfatazei
alcaline (PKA). Dupa tratament, DMO si calciul seric au crescut comparativ cu valorile initiale, in timp ce fosforul seric si
PKA au scizut semnificativ (p < 0,05). In comparatie cu grupul B, modificirile fiecirui parametru pentru grupul A au fost
semnificativ imbunatétite dupa tratament (p < 0,05). Produsul traditional chinezesc bogat in fitoestrogeni a crescut DMO si
nivelul calciului din sange, a scazut nivelul fosforului si PKA, putdnd fi considerat un bun adjuvant in tratamentul
osteoporozei senile.
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Introduction 2004 and 2006 on the population from Sado, Japan,
regarding the fracture risk and showed an increased
incidence of spinal fractures, followed by femoral
neck fractures, distal radius fractures and proximal
humerus fractures. Different approaches for the
treatment of senile osteoporosis currently exist but
many of them determine side effects that limited their
use especially in elder patients. The focus nowadays is
on the discovery of new molecules, pharmaceutical
formulations or plant extracts with less side effects
that can improve the efficacy of the standard
treatment [ 14, 16, 22]. By using rapamycin in elderly
Sprague-Dawley male rats and observing its effect
on autophagy of bone cells, Luo et al. [10] found
that rapamycin-treated rats showed reduced
apoptosis of osteocytes, suggesting that rapamycin
might reduce the severity of age-related bone

Osteoporosis is a systemic bone disease manifested
as the decline of bone density and bone mass with
changes in skeletal microstructure that lead to
increased bone brittleness and high probability of
fractures [19]. Osteoporosis can be classified by
aetiology in postmenopausal osteoporosis, senile
osteoporosis (that appear to elders above 70 years old)
and idiopathic osteoporosis [11]. The aging of the
population and increased exposure to chemicals,
especially endocrine disruptors chemicals has made
osteoporosis more likely to occur and the disease
has gradually become a serious social problem [4,
5, 15], having a high influence on people’s life and
economic burden for their families [17]. Oinuma et
al. [13] conducted a three-years survey between
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changes in the trabecular bone of elderly male rats.
Yu et al. [23] treated vertebral compression fracture
with Jintiange capsules, and showed that the
vertebral body height, Cobb angle, bone mineral
density, VAS (Visual Analogue Scale/Score) and
Oswestry disability index were improved after the
treatment, making it a good candidate as an

adjuvant therapy after osteoporotic vertebral
compression percutanous Kyphoplasty (PKP). The
Xianling  Gubao  capsules are  orthopaedic

phytotherapeutics which are mainly composed of
Herba epimedii, Radix dipsaci, Fructus Psoraleae,
Radix Rehmanniae, Radix salvia miltiorrhiza and
Rhizoma anemarrhenae for the treatment of
osteoporosis and osteoarthritis [20]. Wang et al.
[18] made a systematic review of the literature
regarding the efficacy and safety of Xianling Gubao
capsules in treating osteoporosis. They identified 54
studies regarding the efficacy of the adjuvant
administration of Xianling Gubao capsules in
osteoporosis. This study aimed to evaluate the effect
of Xianling Gubao capsules and standard Western
treatment comprising an association of calcium
carbonate, vitamin D3 and oligoelements for
improving bone formation on senile osteoporosis
patients, in order to provide theoretical and
experimental basis for other options in the treatment of
osteoporotic patients in the future.

Materials and Methods

Patients.  Sixty elderly patients with senile
osteoporosis (38 males and 22 females) admitted to
the Affiliated Hospital of Jining Medical
University, China from March 2016 to June 2017,
with no medicine taking before or serious liver and
kidney dysfunction, thyroid dysfunction, diabetes
or other diseases, were included. The study was
approved by the hospital’s ethics committee and all
the patients signed the informed consent to
participate in the study. The 60 patients were
divided into an experimental group (group A) and a
control group (group B), 30 in each. In group A,
there were 17 male patients and 13 female patients,
with an average age of (69.16 + 3.58) years old and an
average course of disease of (4.6 + 1.9) years. In
group B, there were 21 male patients and 9 female
patients, with an average age of (67.95 + 3.05) years
old and an average course of disease of (4.7 = 2.3)
years. There was no significant difference between
the two groups in terms of sex ratio, average age
and average course of disease (p > 0.05).

Group A received for 12 weeks the following
treatment: one tablet of 1.5 g calcium carbonate (ie
600 mg Ca®" per tablet), 400 Ul vitamin D; and
Xianling Gubao capsules in a dose of 3 tablets
twice a day [7].
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Group B received for 12 weeks one tablet of 1.5 g
calcium carbonate (ie 600 mg Ca’’ per tablet) and
400 UI vitamin Ds.

Efficacy evaluation. Before and at the end of the 12
weeks of treatment, the clinical symptoms of the
two groups were assessed and the Bone Mineral
Density (BMD) was determined using dual-energy
X-ray absorptiometry [12].

The indexes of efficacy were as follows: (1) very
effective:  clinical symptoms were  basically
disappeared, BMD showed a certain degree of
increase and the body movements were basically
restored to the normal level; (2) effective: clinical
symptoms weakened, BMD increased slightly and
the body movements were improved; (3)
ineffective: there was no significant change in the
clinical symptoms, BMD and body movements
before and after treatment, or the disease situation
even worsened. The calculation formula of the total
efficiency was as follows:

Total efficiency = (very effective cases + effective
cases)/total cases

Laboratory biomarkers: The blood calcium, blood
phosphorus, and AKP (alkaline phosphatase) of the
two groups were examined using a fully automatic
biochemical analyser (Beckman Coulter, Inc.,
USA) before and after treatment. Bone gla protein
(BGP) was measured using radioimmunoassay.
Kits (Roche Diagnostics GmbH, Germany) were
used. The data were compared both within groups and
between groups.

Statistical processing. SPSS22.0 software was used
and data were expressed as mean =+ standard
deviation and compared by Student’s t test. A value
of p < 0.05 was considered statistical significant.

Results and Discussion

After the 12 weeks of treatment, the efficacy of the
treatment in group A was 90.0% (27/ 30), with 22
patients in which the treatment was very effective,
5 patients in which the treatment was effective and
3 patients in which the treatment was ineffective.
The efficacy of the treatment in group B was 73.3%
(22/ 30), with 11 patients in which the treatment
was very effective, 11 patients in which the
treatment was effective and 8 patients in which the
treatment was ineffective. There were significant
differences between the two groups (p < 0.05), as
shown in Table I.

Comparison of BMD changes.

The BMD changes of the two groups after 12
weeks of treatment are shown in Table II.
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Table I
Comparison of the clinical efficiency of the two groups
Group Number of cases Very effective  Effective Ineffective Total efficacy (%)

A 30 22 5 3 90.0
B 30 11 11 8 73.3
p 0.03
Table 11
Comparison of BMD and BGP changes of the two studied groups
BMD BGP
Group Before tre%tment After treagment P Before treatment After treatment p
(g/cm”) (g/cm”) value (ng/L) (ng/L) value
A 0.672 £0.141 0.811+0.166" 0.02 31.32+3.12 38.26 +4.32" 0.01
B 0.665 = 0.125 0.703 £ 0.114" 0.08 32.21+3.24 34.16 + 4.17" 0.09

“significant differences within the group before and after treatment (p < 0.05); “significant differences of group B vs group A after treatment
(p <0.05).

As shown in Table [1, it was a significant increase two groups before treatment (p > 0.05), but BGP
in the BMD levels in group A after the treatment levels in both groups increased after treatment from
compared with the level before the treatment, 0.891 + 31.32 + 3.12 pg/L to 38.26 £ 4.32 pug/L in group A
0.166 g/cm? versus 0.672 + 0.141 g/em?® (p < 0.05). (p < 0.05) and from 32.21 + 3.24 ng/L to 34.16 +
In group B there was an increase of the BMD levels 4.17 pg/L in group B (p < 0.05). The increase of
after the treatment but did not reach the statistical BGP levels in group A was significantly higher
significance, 0.773 + 0.114 g/cm® compared with than that in group B.

0.665 + 0.125 g/em? (p > 0.05). Before the treatment Blood calcium, blood phosphorus and AKP changes
there was no difference of the BMD between the The blood calcium, blood phosphorus and AKP
two groups, but a significant difference was observed changes of the two groups after 12 weeks of
after the treatment (p < 0.05). There was no treatment are shown in Table III.

significant difference of BGP levels between the

Table II1
Comparison of blood calcium, blood phosphorus and AKP changes between the two studied groups
Group Blood calcium (mmol/L) Blood phosphorus (mmol/L) AKP (U/L)
Before treatment ~ After treatment  Before treatment ~ After treatment  Before treatment  After treatment
A 1.98 + 0.34 2.35+0.39 1.91+0.32 123 +027 16287+ 1649  9431+10.75
B 1.95 +0.41 2.11+0.37™* 1.88 +0.42 1.61£038%  165.66+1583 138.18+11.63™

“significant differences within the group before and after treatment (p < 0.05); "significant differences of group B vs group A after treatment
(p <0.05).

As shown in Table [], the serum calcium in both Nowadays, the treatment of osteoporosis mainly
groups increased after the treatment from 1.98 + 0.34 relies on the use of bisphosphonates and calcitonin
mmol/L to 2.35 £+ 0.39 mmol/L in group A (p < 0.05) [2], but the side effects of these drugs can
and from 1.95 + 0.41 mmol/L to 2.11 + 0.37 mmol/L determine other problems. Therefore, finding more
in group B (p < 0.05). The serum phosphorus in suitable medicines for the treatment of osteoporosis
both groups decreased after the treatment, from is of high significance. Calcium carbonate associated
1.91 = 0.32 mmol/L to 1.23 + 0.27 mmol/L in with vitamin D3 can provide calcium to the human
group A (p < 0.05) and from 1.88 + 0.42 mmol/L to body, on one hand, and on the other vitamin D3 can
1.61 = 0.38 mmol/L after the treatment in group B induce the production of calcium-binding protein,
(p < 0.05). The AKP levels in both groups decreased thereby enhancing the intestinal absorption of calcium
after the treatments, in group A from 162.87 + 16.49 and promoting the formation of osteoblasts and
U/L to 94.31 = 10.75 U/L (p < 0.05) and in group B bone substances as well as reducing the risk of bone
from 165.66 = 15.83 U/L to 138.18 + 11.63 U/L loss. However, the effects of this association alone
(p <0.05). In group A it was observed a significant are not ideal, and they are commonly used in
improvement in all the three parameters compared combination with other medicines to strengthen the
to group B (p < 0.05). therapeutic effect.

Osteoporosis is a systemic bone metabolic disease The Xianling Gubao capsules are made from the
[1], in which the bone tissue is deteriorated, the Chinese medicinal herbs of Herba epimedii, Radix
bone density is decreased, and the bone fragility is dipsaci, Fructus Psoraleae, Radix Rehmanniae, Radix
increased, that leads to an increase risk of fracture. salvia miltiorrhiza and Rhizoma anemarrhenae. This
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combination has the effect of nourishing the liver
and the kidney, activating the blood circulation and
strengthening the bones [3]. Herba epimedii acts on
tendons and bones. The active ingredients are
flavonoidic compounds, which can prevent osteo-
porosis by inhibiting the activity of osteoclasts [8],
can promote the secretion of sex hormones and
delay gonadal tissue aging. Radix dipsaci has the
effect of nourishing the liver, strengthening the
bones, stabilizing and healing fractures [9]. Salvia
miltiorrhiza has the effect of ameliorating blood
stasis and inducing menstruation to relieve menalgia.
With all these Chinese medicine as ingredients,
Xianling Gubao capsules can regulate body metabolic
balance, accelerate the proliferation and differentiation
of osteocytes, inhibit osteoclasts, increase bone density
and bone mineral content, modulate levels of sex
hormones, so as to reduce the bone loss [22].

As shown in the experimental results, the total
treatment efficiency and BMD of group A was
significantly higher than group B (p < 0.05). After
twelve weeks of treatment, BMD and BGP of group
A were significantly higher than group B (p < 0.05),
indicating that Xianling Gubao could improve bone
density and BGP levels. Bone mineral density can
reflect about 70% of the bone strength and is
currently an important indicator of bone health.
BGP plays an important role in regulation of bone
calcium metabolism and has important values to the
diagnosis of osteoporosis, therefore the increase of
the two indicators can indicate Xianling Gubao proved
good efficacy in the treatment of osteoporosis. The
serum calcium increased and serum phosphorus and
AKP decreased in group A, being significant different
compared with group B (p < 0.05), which indicates
that Xianling Gubao capsules can increase the levels
of serum calcium and lower serum phosphorus
levels and AKP and promote bone repair.

One percent of the calcium in the human body is
present in the blood, in an ionic state, known as
blood calcium, which is very different from the
calcium found in the bones. Blood calcium and
bone calcium can be converted into each other in
the body. Bone calcium can enter into the blood
due to osteoclasts and blood calcium can be
converted to bone calcium by osteoblasts, which
forms the physiological balance of body calcium.
The determination of blood calcium content can not
only reflect the calcium content of human body but
also may show the condition of bone mineral
metabolism. Phosphorus accounts for only one
percent of the body's weight, and four-fifths of the
phosphorus is in the form of hydroxyapatite, which
is found in the bones and teeth. Phosphorus, which
is present in bone minerals, maintains the body's
mechanical strength, i.e., the bone strength. AKP is
an important protein present in the plasma
membranes and also involved in bone metabolism,
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its main physiological function being to hydrolyse
the phosphate in the process of osteogenesis to
provide phosphoric acid for the deposition of hydroxy-
apatite and hydrolyse pyrophosphate to remove its
inhibiting effect on bone salts in order to enhance
osteogenesis. Therefore, AKP is an important indicator
of osteoblasts activity.

Conclusions

The clinical efficacy of patients who were treated by
Xianling Gubao capsules was significantly superior
to that of patients who were not. Xianling Gubao
capsules could significantly improve levels of BMD
and BGP. Xianling Gubao capsules could regulate
the blood calcium level, reduce blood phosphorus
and AKP levels, and promote bone repair.

As our data showed, Xianling Gubao capsules has a
favourable efficacy in the treatment of senile
osteoporosis. It can effectively improve bone
metabolism, reduce loss of bone mass, improve
osteoporosis, and enhance quality of life; hence it is
worth clinical promotion.
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