
Mediterranean support for post-menopausal women

WHITE PAPER
Bonolive® promotes new bone formation, improves joint functionality and 

regulates blood lipid profile in post-menopausal women
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Bonolive® is a patented olive leaf extract
developed by BioActor to support women’s

health during post-menopause.

Clinical evidence confirmed the beneficial

effects of Bonolive® in promoting bone and joint
formation, as well as regulating the blood lipid

profile in post-menopausal women.

The first study was conducted on post-

menopausal women with decreased bone mass
showing a significant increase in a structural

protein that is the scaffold for new bone

formation.

The most recent study, a 6-month RCT of 124
subjects >55 years, showed that Bonolive®

helped moderate joint discomfort associated

with walking and other common types of

movement, such as bending and straightening

the knee.

A low daily dose of 250 mg Bonolive® is shown

to be enough to exert beneficial effects both for

bone and joint health.

Bonolive® is a clean and natural bone and joint

ingredient that can be formulated in a wide

range of applications.
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INTRODUCTION

Post-menopause is a term used to describe the
time after someone has gone through

menopause. During this time, women will no
longer have periods and experience some new

health challenges such as bone loss, joint pain,

and increased cholesterol levels.

The primary female hormone, estrogen, protects
joints, and bones and reduces inflammation.

However, when estrogen levels drop during

menopause, inflammation can increase, and so
can the risk of osteoporosis, osteoarthritis and

cardiovascular diseases.

CLINICAL TRIAL I

Objectives:

The primary objective was to investigate the

effect of the oral intake of Bonolive® on bone
turnover in post-menopausal women with

decreased bone mass (osteopenia). The

secondary objective was to investigate the effect
of Bonolive® on bone mineral density and serum

lipid profiles in women with osteopenia.

Methodology:

A 12-month randomized, double-blind
intervention study with two parallel groups was

performed in 64 post-menopausal women with

decreased bone mass (osteopenia). The placebo
group (n=32) received 1 g calcium daily, and the

treatment group (n=32) 250 mg of Bonolive® and
1 g calcium daily. Osteocalcin (OC), and lipid

profiles (total cholesterol, triglycerides, HDL-

cholesterol, LDL-cholesterol) were measured.

Results:

A significant treatment effect in the primary
endpoint, i.e. osteocalcin levels, was observed.

Osteocalcin levels decreased 6% per subject in
the placebo group, as opposed to a 32%

increase per subject in the treatment group

(graph 1).
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Preventing bone loss, maintaining good joint

functionality and an optimal blood lipid profile are
all important concerns for women during post-

menopause.

Research around Bonolive® demonstrated the

efficacy of the powerful olive leaf phytonutrients
in addressing such health challenges naturally

and safely.



In addition, the bone balance ratio (OC/CTX), a

good indicator of bone-turnover balance, was
also calculated for each subject. The mean ratio

at baseline and at 12 months is shown in graph

2.

The OC/CTX ratio significantly decreased in the
placebo group, whereas no significant change

was observed in the treatment group. This
indicates an increased bone-resorption activity in

the placebo group, thereby suggesting that

Bonolive® has a stabilizing and balancing effect
on bone turnover.

The improved bone balance ratio is also reflected

by the DEXA measurement. Specifically, after 12

months, the bone mass density (BMD) at the
femur’s neck and lumbar spine was decreased in

the placebo group while remaining stable in the
treatment group, as shown in graph 3.
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Osteocalcin is a structural protein and represents a
key component for buildingnew bone asit forms the

scaffold for new bone tissue and bindscalcium within

arigidstructure(figure1.).

Graph 1. Di fference in osteocalcin level between treatment 

group and placebo over a 12 months period.

Figure 1. Osteocalcin molecule bound to calcium ions within the bone 

structure.

In addition, the bone balance ratio (OC/CTX), a good
indicator of bone-turnover balance, was also

calculated for each subject. The mean ratio at

baselineandat 12 monthsisshownin graph2.

The OC/CTX ratio significantly decreased in the
placebo group, whereas no significant change was

observedin thetreatment group.

Graph 2. Difference in bone balance ratio between 
treatment group and placebo over a 12 months period.
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Clinical Trial II

Objectives:

The primary objective of the study carried out in

collaboration with Nestlé Health Science was to

investigate the effect of Bonolive® in supporting
knee joints functionality, while walking and during

everyday activities.

Methodology:

A 6-month randomized, parallel intervention
study was performed in 124 mid-aged subjects

with moderate knee pain. The treatment group

received 250 mg of Bonolive®.

KOOS (Knee injury and Osteoarthritis Outcome
Score), and Knee pain VAS score (at rest and at

walking) were measured from baseline to 6

months of supplementation.

KOOS is a knee-specific questionnaire,
developed to assess the patients' opinion on their

knee and associated problems.

Results:

Bonolive® helped moderate joint discomfort
associated with walking and other common types

of movement, such as bending and straightening
the knee. Subjective data show improved quality

of life and improved ability to perform basic daily

activities.

Graph 5 and 6 indicate a large and significant
treatment effect of Bonolive® in a sub-group of

subjects with high walking pain at baseline . This

was observed at 6 months for the global KOOS
score, and each different subscale and for pain at

walking.
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Graph 3. Signi ficant reduction of BMD in the placebo group at 

lumbar spine level (- 1,9%), while BMD is stabilized in the 
treatment group.

Lastly, after 12 months, an improvement in the
lipid profile was observed in the treatment group

(graph 4). A significant treatment effect was

for total cholesterol, LDL cholesterol and

triglycerides.

Total cholesterol was lowered in the Bonolive®
group (-11%) while increased in the placebo

group (+6%) (p=0.01). A decrease of -19% in

LDL-cholesterol was observed in the Bonolive®
group while a +12% increase was found in the

placebo group (p=0.02). Moreover, triglyceride
levels decreased by 4% vs. +15% increase for

the treatment vs. placebo group (p=0.02).

Graph 4. Relative change blood lipid profile in the 
treatment group after 12 months intake of Bonolive®
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BIOAVAILABILITY STUDY

A study on the bioavailability of Bonolive® was

also conducted. This showed that the intake of
Bonolive® (containing oleuropein as a precursor

of hydroxytyrosol) leads to an excellent
bioavailability of its bioactive metabolite

hydroxytyrosol.

Indeed, the consumption of 250 mg of

Bonolive®, containing a minimum of 40%
oleuropein, significantly increases metabolite

concentrations in plasma and urine, mainly in the

form of sulphate and glucuronide conjugates.
When comparing the results from this study with

those from previous bioavailability studies with
other olive extracts, superior bioavailability of the

bioactive metabolites becomes evident upon

Bonolive® intake.

In particular, the bioavailability study showed an
even better bioavailability in post-menopausal

women compared to pre-menopausal women

(Graph 7) .
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Graph 5. KOOS (Knee injury and Osteoarthritis Outcome 
Score) difference between Bonolive® and placebo group.

Graph 6. VAS at walking score difference between 
Bonolive® and placebo group.

Specifically, KOOS sub-scores (pain, other

symptoms, function in daily living, function in
sport and recreation and knee-related quality of

life) showed a significant 46% decrease after 6

months. (p=0.03).

Moreover, after 6 months, a significant decrease

in joint discomfort was observed, indicating
Improved joint functionality and mobility. (Effect

size: 0.40) (p=0.02)

Graph 7. Difference in bioavailability of Bonolive® 
between pre- and post-menopausal women.

Post-menopausal w omen Pre-menopausal w omen
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MODE OF ACTION

Bone metabolism and osteoblast activation

Risk factors of osteoporosis result in a disturbed

balance between bone-building and bone-
resorbing cells.

One of the key components in Bonolive® is
oleuropein, a powerful phytonutrient unique to the

olive tree. At the cellular level, oleuropein
promotes bone formation by inhibiting adipocyte

differentiation and enhancing differentiation into

osteoblasts. Thus, Bonolive® helps to protect the
healthy balance of bone metabolism that weakens

with age (figure 2).

Cartilage regeneration

Bonolive® also affects joint health. Oleuropein
treatment leads to a downregulation of Cx43

activity, leading to a pro-regenerative environment

in the joints.

Additionally, oleuropein can reduce levels of
inflammation and cartilage degradation biomarkers

(such as PGE-2 and collagen-II) which can be

involved in the process of osteoarthritis.

The regenerative effect on the bone cartilage is
accomplished through inhibition of NF-κB and

MAPK signalling pathways. This leads to a

reduced risk of osteoarthritis, cartilage
degeneration, joint inflammation and thus muscle

weakness.
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Figure 2. Bonolive® promotes bone formation by inhibiting 
adipocyte differentiation and enhancing differentiation in 
osteoblast

CONCLUSION

The current clinical evidence confirms preclinical

observations that Bonolive® can support
women’s health during post-menopause by

improving bone metabolism, joint functionality
and mobility as well as promoting a healthy lipid

profile thereby reducing osteoporosis and

cardiovascular risk that are increased with
ageing.
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This information has not been evaluated by the Food and Drug Administration. Neither the information, nor any formula(s) mentioned are intended to diagnose, treat, cure, or prevent any disease.  

Bone and joint health

Blood lipid balance

Clinically Proven 

Superior bioavailability 
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