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ABSTRACT: Background: Currently oral bisphosphonates such as alendronate are
the preferred therapeutic option for the treatment of postmenopausal osteoporosis by
increasing bone mineral density and decreasing both vertebral and non-vertebral
fracture risk. Silymarin is mainly used as hepato-protectant but in recent studies on
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c g pharma':y hor- ovariectomized rats, it was found that silymarin can be a promising antiosteoporotic
HogeSEpI?:ulfxe to Author: pharmacological agent and selective estrogen receptor modulator. Objective: To

evaluate the clinical outcome of combination therapy of alendronate and silymarin
on postmenopausal osteoporotic women compared to the monotherapy of each.
Methods: This was prospective, interventional, randomized study. A total of 69
patients were classified into 3 groups: Groupl (n=22) received 70 mg alendronate
tablet once weekly for two years, Group 2 (n=23) received 140 mg silymarin capsule
three times daily for two years, Group 3 (n=24) received 35 mg alendronate once
weekly and 140 mg silymarin three times daily for two years. The bone mineral
density of the patients was monitored using DXA scan at 0,1 and 2 years. Results:
Silymarin showed improvement in the mean T-scores of spine, femur and wrist after
two years of treatment, this improvement was significantly less than in patients
treated with alendronate or combined therapy(Pspine=0.000 Premur=0.000 Pyyris=0.003)
where the p value represents the significance difference between the three groups
after two years of treatment. Conclusion: To consider Silymarin alone as an
efficient medication for postmenopausal osteoporaosis, it requires further studies for
longer time frames, dose assessment and larger patient groups
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INTRODUCTION: Osteoporosis describes a state
in which bone is fully mineralized but its structure
is abnormally porous and its strength is less than
normal for a person of that age and sex, also there
is a significant decrease in bone mass per unit
volume of bone tissue and this is accompanied by
increased fragility of the bone ™.
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Postmenopausal osteoporosis: women at the age of
menopause and for the next 10 years lose bone at
an accelerated rate (about 3% per year) compared
with 0.3% during the preceding decade, this is
mainly due to increased bone resorption, the
withdrawal of estrogen have removed one of the
normal restraints of osteoclastic activity.

In some cases this process is exaggerated and
results in osteoporosis and skeletal failure 2. There
are two types of osteoporosis primary and
secondary. Primary osteoporosis is caused by
reduction in estrogen in a woman's body after
menopause (type 1), while secondary osteoporosis
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is caused by age related changes in the rate of bone
building that occurs in both men and women as
they grow older (type 2). Secondary osteoporosis is
also caused by certain medical conditions and
treatments as well as by unhealthy behaviors .

Alendronate is one of the most widely used drugs
today. Millions of people have used it and doctors
continue to prescribe it even though there are many
other osteoporosis drugs on the market.
Alendronate can increase bone mineral density and
counteract the disease osteoporosis. Alendronate is
classified as a bisphosphonate drug, like other
medications in this class alendronate inhibits bone
resorption via action on osteoclasts or on osteoclast
precursors. There are other antiresorptive agent
used in treatment of osteoporosis like selective
estrogen receptor modulators (SERMS) and
calcitonin 2.

Silymarin is an ancient medicinal plant which has
been used for centuries for treatment of different
diseases such as liver and gallbladder disorders,
protecting liver against snake bite and insect stings,
mushroom poisoning and alcohol abuse *. Recently
it has been used in prevention and treatment of
cancers °, renal protection ° in treatment of
Alzheimer disease ”. It also has protective effect on
pancreas and immunomodulation effects °®,
preventing effect against hemolysis ° and protective
effect against environmental toxins ° in addition to
that silymarin is considered as a promising
pharmacological agent as antiosteoporotic and
selective estrogen receptor modulator *. This study
is aimed to evaluate the clinical outcome of
combination therapy of silymarin and alendronate
on postmenopausal osteoporotic patients compared
to monotherapy of each.

Patients and Methods:

Study design and setting:

This is a prospective, interventional, randomized
pilot study that was conducted on 69
postmenopausal females whom were selected from
the orthopaedic outpatient department at Qasr Al-
Ainy hospital Cairo University, Cairo, Egypt in the
period from May 2011 till September 2013

Inclusion criteria: We included in the study
postmenopausal females within 10 years of starting
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menopause, females who suffered from previous
low energy fractures at the menopause, patients
with no known associated medical conditions
according to history and general examination
(renal, hepatic, thyroid disorders etc.).

Baseline DXA scan was done for patients who
fitted these criteria and only patients who displayed
T-scores indicating osteoporosis were randomized
into their respective groups and treatment started

Exclusion criteria:

We excluded from the study cases with known
secondary osteoporosis (eg. Steroid related),
Patients who have started menopause more than 10
years ago, Patients with pre-existing medical
conditions (renal, hepatic), Patients with chronic
drug intake, Patients with kyphotic deformity of
the vertebrae, Premature menopausal patients
(menopausal patients before the age of forty).

Patients:

Patients were randomly categorized into 3 groups:
Group 1 (n=22) included patients who received 70
mg weekly dose of alendronate (osteonate) for two
years, Group 2 (n=23) included patients who
received silymarin 140 mg (legalon) 3 times daily
for two years, Group 3 (n=24) included patients
who received 35 mg weekly dose of alendronate
(osteonate) and 140 mg 3 times daily of silymarin
(legalon) for two years. Baseline DXA scans was
done for all the patients and follow up was done at
6 months post treatment, one year post treatment
and at the end of the treatment cycle.

Approval for the study protocol for both the
scientific and the ethical aspects was obtained from
the committee of Ethics of Faculty of Pharmacy,
Ain  Shams University and the Scientific
Committee for Clinical Research of Al Qasr Al-
Aini hospital. An informed consent was obtained
directly from each participant.

Clinical follow up of patients and data collected:
The clinical pharmacists in the study were
responsible for all steps of clinical assessment and
patient follow up. In the initial phase of the study
candidates were interviewed and counseled about
the idea of the study. Candidates who agreed to
participate signed consent and were given a
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questionnaire to fill out. The first part of the
questionnaire included baseline demographics,
menstrual history, history of previous fractures and
bone pains, medication history, disease history and
social history ™. After establishing a diagnosis of
osteoporosis the patients were randomized into
their respective groups.

All patients were then provided with information
about osteoporosis such as: what is osteoporosis,
what are risk factors of osteoporosis what is bone
mineral density testing and what are the
medications used to treat osteoporosis which are
mainly bisphosphonates, patients of alendronate
group were educated about the precautions of
intake of bisphosphonates. Compliance to treatment
and dosing regimen was checked by using the pill
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count method where the patients were asked to
bring the empty strips with them and number of
missed doses was calculated.

During the every month visit it was also important
to review the history of osteoporotic fractures and
bone pains and to check if any side effects
appeared. A checklist was used to record side
effects occurance (Table 1).

After one year and two years of treatment DXA
scans were done to evaluate the improvement of T-
scores values in spine, femur, and wrist of all
patients in different groups then the results of DXA
scans from the beginning of treatment till the end
of treatment were compiled to display the results of
the study.

TABLE 1: CHECKLIST FOR THE MOST COMMON TREATMENT RELATED ADVERSE DRUG REACTIONS OF

ALENDRONATE AND SILYMARIN 223,

Adverse drug reaction of Alendronate Yes No Adverse drug reaction of Silymarin Yes No
Abdominal pain Gentle gastrointestinal disturbance
Dyspepsia Laxative symptoms
Constipation Nausea
Diarrhea Urticaria
Flatulance Itching
Oesophageal ulcer Headache
Acid regurgitation Joint pain

Nausea
Headache
Dizziness

Muscloskeletal pain

Statistical Analysis:

Data was coded and entered using statistical
package SPSS version 15. Data was summarized
using mean and standard deviation. Comparison
between the groups were done using non
parametrical Kruskal Wallis test for quantitative
variables which are not normally distributed. P-
values less than or equal 0.05 were considered as
statistically significant.

RESULTS: In total, 75 patients with
postmenopausal osteoporosis were included only

69 of them completed the study. All patients were
recruited from outpatient orthopeadics clinic at
Qasr Alainy Cairo University. The population of
the study was categorized into three groups: group
1 (n=22) where patients received 70 mg
Alendronate once weekly for two years, group 2
(n=23) where patients received 140 mg Silymarin
three times daily for two years and group 3 (n=24)
where patients received 35 mg Alendronate once
weekly and 140 mg Silymarin three times daily for
two years. Then DXA scans were done after one
year of treatment and after two years of treatment.

TABLE 2: DEMOGRAPHIC CHARACTERISTICS OF POSTMENOPAUSAL OSTEOPOROTIC PATIENTS (N=69

Alendronate Group
(Groupl) n=22

Silymarin Group (
Group 2) n=23

Alendronate and Silymarin
Group (Group 3) n=24

Significance

Age in years (mean + SD)
Weight in kg (mean + SD)

57.2213.9&{
75.73+8.06

56.47+4.19
77.78+8.86*

58.83+2.66
77.29+8.56*

Demographic comparison between the three groups as represented in Table 1 showed no statistically significant difference in

age and weight (p>0.05)

*Data are expressed as mean and standard deviation n; number of patients
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There is a significantly larger increase in the %  therapy groups than in the Silymarin group as
change of T-scores of Alendronate and Combined  shown in Table 3.

TABLE 3: THE CHANGES IN THE MEAN VALUES OF T-SCORES OF SPINE IN THE STUDIED GROUPS BEFORE
TREATMENT AND AFTER 1 AND 2 YEARS OF TREATMENT USING KRUSKAL WALLIS TEST.

Group 1 n=22 Group 2 n=23 Group 3 n=24 P value significance
Mean +SD Mean +SD Mean +SD
Before treatment -3.26 +0.89 -3.48 +1.02 -3.25 +0.99 Py 0.55 NS
After 1 year -2.80 +0.86 -3.37 +1.09 -2.92 +1.13 P, 0.089 NS
treatment
After 2 years -2.43 +0.87 -3.29 +1.13 -2.70 +1.16 P,0.021 S
treatment
% Change from 14.47 +7.96 3.88 1+9.61 11.82 +13.11 P; 0.001 S
baseline to year 1
% Change from 26.14 +10.20 6.86 +10.30 18.75 +17.05 P 40.000 S

baseline to year 2

Group 1; Alendronate Group 2; Silymarin Group 3; Combined therapy
n= number of patients S=significant  NS=nonsignificant

PO: p-value when comparing the three groups before treatment

P1: p-value when comparing the three groups after one year of treatment

P2: p-value when comparing the three groups after two years of treatment

P3: p-value when comparing the percentage change between the three groups after 1 year treatment
P4: p-value when comparing the percentage change between the three groups after 2 years treatment
P <0.05 is significant

SD: standard deviation

There is a significantly larger increase in the %  therapy groups than in the Silymarin group as
change of T-scores of Alendronate and Combined shown in Table 4.

TABLE 4: THE CHANGES IN THE MEAN VALUES OF T-SCORES OF FEMUR IN THE STUDIED GROUPS BEFORE
TREATMENT AND AFTER 1 AND 2 YEARS OF TREATMENT USING KRUSKAL WALLIS TEST

Group 1 n=22 Group 2 =23 Group 3 n=24 P value significance
Mean +SD Mean +SD Mean +SD
Before treatment -2.92 +0.79 -3.01 +0.98 -3.21 +1.32 P 0.835 NS
After 1 year -2.50 +0.76 -2.92 +0.97 -2.94 +1.47 P;0.348 NS
treatment
After 2 years -2.22 +0.74 -2.48 +1.77 -2.82 +1.50 P,0.190 NS
treatment
% Change from 15.06 +14.05 2.81 +7.96 12.05 +15.89 P; 0.000 S
baseline to year 1
% Change from 24.58 +16.26 12.30 +39.43 16.50 +19.12 P,0.000 S

baseline to year 2

Group 1; Alendronate Group 2; Silymarin Group 3; Combined therapy
n= number of patients S=significant NS=nonsignificant

PO: p-value when comparing the three groups before treatment

P1: p-value when comparing the three groups after one year of treatment

P2: p-value when comparing the three groups after two years of treatment

P3: p-value when comparing the percentage change between the three groups after 1 year treatment
P4: p-value when comparing the percentage change between the three groups after 2 years treatment
P <0.05 is significant

SD: standard deviation
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There is a significantly larger increase in the %  therapy groups than in the Silymarin group as
change of T-scores of Alendronate and Combined  shown in Table 5,

TABLE 5: THE CHANGES IN THE MEAN VALUES OF T-SCORES OF WRIST IN THE STUDIED GROUPS BEFORE
TREATMENT AND AFTER 1 AND 2 YEARS OF TREATMENT USING KRUSKAL WALLIS TEST.

Group 1 n=22 Group 2 n=23 Group 3 n=24 P value significance
Mean +SD Mean +SD Mean +SD
Before treatment -2.78 +1.04 -3.41 +1.16 -3.16 +1.42 Py 0.237 NS
After 1 year -2.40 +1.07 -3.10 +1.19 -2.81 +1.62 P, 0.233 NS
treatment
After 2 years -2.05 +0.98 -2.90 +1.15 -2.64 +1.66 P, 0.083 NS
treatment
% Change from 14.84 +14.04 8.97 +13.18 12.10 +12.93 P5 0.006 S
baseline to year 1
% Change from 26.44 +20.03 14.61 +17.29 22.35 +18.15 P,0.033 S

baseline to year 2

Group 1; Alendronate Group 2; Silymarin Group 3; Combined therapy
n= number of patients S=significant NS=nonsignificant

PO: p-value when comparing the three groups before treatment

P1: p-value when comparing the three groups after one year of treatment

P2: p-value when comparing the three groups after two years of treatment

P3: p-value when comparing the percentage change between the three groups after 1 year treatment
P4: p-value when comparing the percentage change between the three groups after 2 years treatment

P <0.05 is significant SD: standard deviation

H before I before treatment
freatment

B 1year W lyear

[ 2 years ul years

4
FIG. 1: CHANGES IN T-SCORES DURING THE COURSE OF  FIG.2: CHANGES IN T-SCORES DURING THE COURSE OF

TREATMENT IN DIFFERENT PATIENT GROUPS As TREATMENT IN DIFFERENT PATIENT GROUPS AS
REGARDS SPINE BMD. REGARDS FEMUR BMD.

H before
treatment

W yearl

M year 2

FIG. 3: CHANGES IN T-SCORES DURING THE COURSE OF TREATMENT IN DIFFERENT PATIENT GROUPS AS
REGARDS WRIST BMD.

International Journal of Pharmaceutical Sciences and Research 1016



El- Hamamsy et al., IJPSR, 2016; Vol. 7(3): 1012-1020.

Number of patients affected by side effects in the
silymarin group and combined therapy group were
less than in alendronate group. In all occurrences of
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side effects did not lead to discontinuation of
therapy therefore not affecting the final results as
shown in Table 6.

TABLE 6: NUMBER OF PATIENTS AFFECTED BY SIDE EFFECTS IN EACH GROUP

Number of patients Group 1 Group 2 Group 3 P value
(Alendronate) (Silymarin) (Combined)
Side effect

heartburn 8 5 0.070 non-significant
Gastrointestinal disturbance 2 3 1 0.557 non-significant
Oesophageal regurgitation 3 0.060 non-significant
diarrhea 1 2 0.375 non-significant
constipation 1 1 0.596 non-significant
urticaria 2 4 0.134 non-significant
headache 1 0.386 non-significant
Nausea and dizziness 2 0.127 non-significant

DISCUSSION: Numerous studies have shown
that silymarin could be considered as a promising
pharmacological agent as antiosteoporotic and
selective estrogen receptor modulator " ** ** so this
was taken as a the base of the present study. Our
study is considered to be the first study done on
human being.

The present study showed that patients treated with
silymarin showed improvement in the mean T-
scores of spine and femur and wrist yet this
improvement was significantly less than in patients
treated with alendronate or combined therapy (Pspine
=0.000, ptemur =0.000 purist=0.033).

Most probably the effect of silymarin on bone is
due to its estrogenic effect which has been studied
before on ovariectomzed rats in several studies
demonstrating the estrogenic effect of silymarin,
where El Shitany et al reported the estrogenic
effects of silymarin on bone and various body
organs in an ovariectomized (OVX) model of
postmenopausal bone loss *. Results of this study
showed that animals administered silymarin had
significantly higher uterine weights compared to
the OV X rats. This effect was; however, 6.48 times
lower in magnitude compared to the effects of
ethinylestradiol (EE). Significant increases of
uterine weight and endometrial height, as well as
hypertrophy of luminal epithelium, have been
lesstablished as reliable indexes of estrogenic effects

Hence, it could be suggested that silymarin
influenced the actions of estrogen or its receptor in
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the uterus **. In addition EL Shitany study
demonstrated clear antiosteoporotic effects of
silymarin on bone structure as evident by improved
trabecula thickness of the femur. In the same
concern Sonnenbichler et al reported that silymarin
exerted estrogen-like effects on the metaphysis of
the femur of OVX rats. This study presented an
overview of the many estrogenic effects of
silymarin in OVX rats. Silymarin significantly
prevents the bone loss in rats induced by OVX with
mild proliferative effects in uterus *'.

Intensive attention has been paid to flavonoids
displaying estrogenic  effects  (non-steroidal
estrogens, phytoestrogens). Similarity of their
chemical structure with that of estradiol allows
them to bind to and activate estrogen receptors of
mammalian target cells. Because of their low
binding affinity, they are classified as ‘'weak
estrogens' with a biological activity on the order of
102 to 10” that of 17-estradiol . Kummer et al
also reported a significant decrease in the intensity
of immune staining for estrogenic receptor in
uterine epithelial cells was observed both in the
groups treated with silymarin and in the positive
control groups treated with estradiol. These results
indicate that the uterotrophic effects of daily doses
of 25 to 50mg of silymarin administered for 30
days were weaker than in the positive control group
treated by estradiol and therefore estrogenic effect
of silymarin estimated approximately at 10000 to
25000 times lower than that of estradiol *°.

In the study by Jung-Lye et al which showed other
mechanisms by which silymarin rich in milk thistle
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extract (MTE) can enhance the bone mineral
density and bone mineral content which is
diminished in ovariectomized mice. In this study,
silymarin-rich  MTE and silibinin  inhibited
RANKL-induced bone-degrading activity of
osteoclasts. In addition, the bone-forming ALP
activity of osteoblasts was also enhanced by MTE.
Therefore, MTE may be a therapeutic agent
promoting matrix mineralization and antagonizing
bone loss. These findings revealed that silibinin
rich in MTE as glycoside may prevent
postmenopausal osteoporosis due to estrogen
%eficiency through dampening osteoclastogenesis

Concerning the Alendronate treated group, the
present study results are in agreement with
Lwamoto et al which indicates that alendronate has
been shown to be especially efficacious for the
prevention of non-vertebral fractures. The rate of
reduction of vertebral fractures following
alendronate, was 48%, and the respective rate of
non-vertebral fractures was 49% '°. A meta-
analyses conducted by Papapoulos et al
demonstrated that the rate of reduction of hip
fractures following alendronate treatment in
postmenopausal women with osteoporosis was
55%.

According to a report by Rodan et al
bisphosphonates normalize the bone turnover rate
within weeks of the start of therapy. The reduction
in the rate of bone turnover is associated with
increased bone mineral density (BMD), more
homogeneous mineralization, and reduced fracture
risk 2°. The reduction in bone turnover and drug
retention in the skeleton should be considered
during the long term use of bisphosphonates .

In the same concern a single masked study by
Shiraki et al reported the effects of alendronate
treatment at doses of 2.5 and 10 mg daily; lumbar
spine BMD increases of approximately 3%were
observed among postmenopausal women without
osteoporosis at 36 weeks, relative to baseline %
Also the study of Gonnelli et al demonstrated a
significant increase in BMD lumbar spine was
found in the alendronate treated group, estimated at
3.7% after 1 year and 5% after 2 years.
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However, increments in bone mass in patients
treated with alendronate are variable; in fact,
skeletal responses vary at different sites, with a
greater response noted in the lumbar spine rather
than in the distal forearm or femoral neck, perhaps
due to varying rates of bone remodeling %. In the
study by Henry et al they also found that the vast
majority of women who received alendronate had
increases in bone mineral density during the 10-
year study. For example, 89 percent of women who
took the 10-mg dose daily had an increase (as
indicated by a change greater than 0) in bone
mineral density at the total hip **.

The study of Dennis et al confirm the safety of

alendronate for up to 10 years including no

incrgzased fracture risk with long-term alendronate
5

use <.

As for the Alendronate and Combined therapy
group, they both showed improvement in mean T-
scores of patients with fewer side effects in
combined therapy group, yet superior improvement
was noticed in the Alendronate group. To properly
asses the synergestic effect of Silymarin with
Alendronate further comparison between group
receiving 35 mg Alendronate only and combined
therapy group receiving 35 mg Alendronate and
140 mg Silymarin is necessary.

Concerning the combined therapy group the results
of the present study could be supported by the
study of Kim et al on ovariectomized female mice
as a model for postmenopausal osteopenia which
found that milk thistle extract (MTE) promoted
bone-forming activity of osteoblasts and inhibited
bone-degrading activity of osteoclasts, which was
attributed to osteoprotective effects of silibinin,
major constituent of MTE. Pharmacological
synergy between MTE and isoflavone-containing
soy bean extract (SBE) offered advantages in the
treatment of osteoporosis by using lower individual
doses. The study by Kim et al found that the
combination of low-dose MTE and isoflavone
showed a synergic effect on osteogenic and
osteoprotective  activity of osteoblasts and
osteoclasts “°. It is also well documented that
alendronate 35 mg once weekly has a positive
effect on improvement of bone mineral density
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values in
osteoporosis %’

patients  with  postmenopausal

CONCLUSION: In conclusion this is the first
study to be done on postmenopausal females in
order to evaluate the clinical outcome of
combination therapy of silymarin and alendronate
in treatment of postmenopausal osteoporosis
compared to the monotherapy of each.

Combining both Silymarin and alendronate therapy
yielded better results than treatment with Silymarin
alone yet these results do not conclude the
synergistic effect of the combination as previous
studies have shown improvement of bone mineral
density in patients receiving 35 mg weekly dose of
alendronate ?’. To reach a conclusion that silymarin
alone is efficient drug to treat postmenopausal
osteoporosis requires further studies with longer
duration, dose assessment and larger patient
groups.
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