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Evaluating Clinical Response and Activity of Cyplexinol
Osteoinductive Proteins in Osteoarthritis of the Hip and
Knee: A Randomized, Controlled Trial

Richard Garian, DC, CCSP; James ]. Scaffidi, BS

Abstract

Context: Osteoarthritis (OA) is the most common form
of arthritis, and it affects more than 20 million people in
the United States. The most commonly affected joints
are the hips and knees, and OA-related complications
are the main reasons for total knee and hip replace-
ments. The proteins in Cyplexinol have been used for
the past 25 years by orthopedic surgeons to promote
bone and cartilage growth.

Objective: The study intended to investigate the effica-
cy and safety of a novel protein complex that contains
bone morphogenetic protein (150 mg of Cyplexinol,
Nature’s BMP-complex), for relieving pain and stiffness
in participants with moderate to severe osteoarthritis
(OA) of the hip or knee.

Design: The study was a randomized, double-blind,
placebo-controlled clinical trial.

Setting: The author’s office and the study question-
naires were administered via phone.

Participants: Participants were individuals 55 years and
older who had been diagnosed with moderate-to-se-
vere, osteoarthritis joint pain in the hip or knee (weight-
bearing joints) and who had been symptomatic for at
least 5 days a week for a minimum of 3 months.
Intervention: The participants received either a single
daily dose of 150 mg of Cyplexinol or of a placebo for a
12-week duration.

Outcome Measures: Three primary endpoints—pain,
stiffness, and quality of life (QOL)—were evaluated
using the Western Ontario and McMaster Universities
(WOMAC) Osteoarthritis Index 3.1. Primary efficacy

analyses were based on a one-way analysis of variance
(ANOVA). Secondary endpoints were treatment com-
pliance and adverse events.

Results: Eighty-seven participants enrolled in the study.
Treatment with 150 mg of Cyplexinol resulted in a sig-
nificant decrease in pain and stiffness, together with an
increase in QOL by week 12 in comparison to placebo
treatment, which showed no significant improvement
in symptoms. The a level was set at P<.0001 for the
treatment group and P> .05 for the placebo group. For
the WOMAC pain subscale, a significant effect of a 3.35
point increase (95% CI, 2.58-4.13; P <.0001) was
observed for 150 mg of Cyplexinol at week 12 in com-
parison to a negative effect of -0.35 points (95% CI,
-1.40-0.71; P>.05) for the placebo. The mean changes at
week 12 for WOMAC stiffness were 2.95 points (95%
CI, 1.94-3.97; P<.0001) for 150 mg of Cyplexinol and
0.18 points (95% CI, -0.82-1.19; P>.05) for the placebo.
The mean changes at week 12 for WOMAC QOL were
3.12 points (95% CI, 2.38-3.86; P<.0001) for 150 mg of
Cyplexinol and -0.40 points (95% CI, -2.034-1.24; P>
05) for the placebo.

Conclusions: Cyplexinol treatment at 150 mg was sta-
tistically more effective than the placebo in treating the
signs and symptoms of osteoarthritis in a weight-bear-
ing joint (hip or knee). Treatment with 150 mg of
Cyplexinol was shown to be a natural, safe, and effective
way to increase QOL by decreasing common symptoms
such as pain and stiffness.
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steoarthritis (OA) is the most common form of
Oarthritis, and it affects more than 20 million

people in the United States."? OA is often classified
as a degenerative joint disease that is characterized by the
progressive deterioration and eventual loss of cartilage in
the hands, feet, knees, hips, and spine.* However, this
disease is not simply the cause of gradual cartilage
degradation, but also is the result of proinflammatory
cytokines and collagen cross-linking, which can cause
bone abnormalities, inflammation, and stiffness. Risk
factors that are involved in the development of OA include

Integrative Medicine « Vol. 12, No. 2 « April 2013

Garian—Cyplexinol and Osteoarthritis



This article is protected by copyright. To share or copy this article, please visit copyright.com. Use ISSN#1543953X. To subscribe, visit imjournal.com

age, gender, genetic predisposition, prior joint injury,
hormonal deficiencies, abnormal joint shape, and
obesity.'

The most commonly affected joints are the hips and
knees, and OA-related complications are the main reasons
for total knee and hip replacements. According to recent
studies, one in two people develop OA in the knees by age
85; two out of three people who are overweight develop
knee OA in their lifetimes* and one person out of four
develops hip OA in their lifetime.> Epidemiologic studies
also show that this form of arthritis becomes more
prevalent with age and is gender-specific. More specifically,
the prevalence of OA is higher in men than women before
the age of 50, but women show a higher incidence of OA
in the hands, feet, and knees after the age of 50.” Despite
the multifaceted nature of OA, this disease displays
common features such as pain, loss of function, stiffness,
and deformity.

Pathological changes that typically occur with the
onset of OA include the gradual degradation of articular
cartilage with concomitant alterations in the bone lying
directly under the cartilage. In addition, the thickening of
subchondral bone occurs, together with joint-capsule
hypertrophy and the formation of osteophytes. Structures
associated with the joint that are also affected include (1)
the menisci in knee OA; (2) the synovium, which becomes
inflamed; and (3) ligaments that undergo degeneration.*®
A serious joint injury can lead to OA, but this disease is
often the result of both local injury and systemic factors
such as heredity.

Previous studies have shown that bone morphogenetic
proteins (BMPs), which are growth factors that belong to
the transforming growth factor p (TGF-f) superfamily,
can stimulate bone and cartilage growth.*!® Studies have
also shown that insulin-like growth factor (IGF), basic
fibroblast growth factor (bFGF), and transforming growth
factor beta (TFG-P) have therapeutic effects on OA.M*
Cyplexinol (Ostinol, ZyCal Bioceuticals, Inc) is a protein
complex that stimulates bone and cartilage and contains
osteoinductive proteins, the BMPs, as well as key growth
factors for cellular maturation, including TGF-p, IGFE, and
bFGE. All of those proteins are naturally found in bone
and cartilage. Due to Cyplexinols protein composition,
this complex is among the first to improve complications
that are associated with cartilage loss and degeneration as
well as structural deterioration that causes pain and
inflammation.'*** Unique to this protein complex are the
BMPs and the principle of osteoinductivity. This term was
first described by Urist (1965) in his seminal work, Bone
Formationby Autoinduction.'* Uristdefined osteoinductivity
as the ability of a protein complex to activate, stimulate,
and differentiate mesenchymal stem cells into osteoblasts
and chondrocytes to produce bone and cartilage tissue,
respectively.

The proteins in Cyplexinol have been used for the
past 25 years by orthopedic surgeons to promote bone and

cartilage growth.'” The purpose of this study s to investigate
the effectiveness of 150 mg of Cyplexinol orally in
decreasing pain and improving joint flexibility, in
comparison to a placebo tablet, in people suffering from
OA in their hip or knee joints.

Participants and Methods
Design

All participants signed an informed consent form
prior to enrolling in the study. Participants were
alphabetized and assigned to either a treatment group or a
placebo group by selecting odd and even numbers from a
random-number table. The treatment product was a tablet
that consisted of 150 mg of Cyplexinol. The placebo tablet
was identical in appearance and composition but did not
include the active ingredient. Participants took a single
daily dose of the treatment supplement or the placebo. No
rescue analgesic or pain medication was used throughout
the trial.

This 12-week, randomized, double-blind, placebo-
controlled clinical trial required the completion of
questionnaires for the Western Ontario and McMaster
Universities (WOMAC) Osteoarthritis Index 3.1. An
independent investigator assessed the effectiveness of the
150 mg of Cyplexinol using the questionnaires. That
investigator collected the data during the screening phase
and at baseline, week 1, week 6, and week 12 (exit
questionnaire) by contacting each participant via
telephone.”” Both the participants and the investigator
collecting the data were blinded to the group assignment.

If any intermediate WOMAC questionnaire was not
completed within 3 days of the scheduled time, that week’s
data were eliminated, and the participant had to complete
all of the subsequent questionnaires. If a second
intermediate questionnaire was not completed within 3
days of the scheduled time, the participant could continue
the trial if they agreed to complete all subsequent
questionnaires. If a participant did not comply with the
protocol, that person was considered to be a withdrawal;
however, their results were still included in the intended-
to-treat data set for analysis. If the final questionnaire was
not completed within 1 week of the scheduled time, the
participant was given the option to complete the
questionnaire within the next 2 weeks.

Participants

Individuals aged 55 years and older who met the
inclusion criteria for osteoarthritis were enrolled in the
study. To be eligible for the study, participants must have
been diagnosed with moderate-to-severe, osteoarthritis
joint pain in the hip or knee (weight-bearing joints) and
must have been symptomatic for at least 5 days a week for
a minimum of 3 months. Participants who gave written
consent were informed of the potential risks and health
benefits of participating in the study as well as their
responsibilities. Participants’ responsibilities included
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compliance with the study’s protocol and with the
questionnaire schedule at baseline and at 1, 6, and 12
weeks.

An assessment and diagnosis of osteoarthritis or
degenerative joint disease in a specific joint was conducted
for each participant by the research team. Documentation
of the diagnosis was kept on file. After the diagnosis, each
participant completed an initial WOMAC questionnaire
to document the specific joint that was affected. Based on
the inclusion criteria, 87 participants with affected knee or
hip joints were enrolled in this study.

Individuals were excluded who (1) were 54 years of
age or younger on the study’s starting date; (2) were
women who were pregnant or nursing mothers; (3) had a
body mass index (BMI) of less than 18.5 (underweight) or
more than 40.0 (morbidly obese), with BMI defined as
weight (1b)x703/in% (4) were currently using glucosamine,
chondroitin, methylsulfonylmethane (MSM),
S-adenosylmethionine (SAMe), omega-3, or any other
herbal product or supplement for pain and inflammation
of joints; (5) were currently using nonsteroidal anti-
inflammatory drugs (NSAIDs), cyclooxygenase 2 (COX-2)
inhibitors, disease-modifying antirheumatic drugs
(DMARD:s), steroids or corticosteroids, tumor necrosis
factor (TNF) blockers, narcotics, or other controlled
substances for pain as prescribed by a medical physician
for any other condition; (6) were unwilling to interrupt the
intake of supplements or medications for at least 1 month
prior to beginning the study; (7) had rheumatoid or other
forms of arthritis and joint pain that were the result of
nerve or muscle damage, accidents, falls, or trauma; and
(8) withdrew from the study. No additional participants
were recruited as replacements for people who withdrew,
and an exit questionnaire was administered to understand
the reason or cause for the discontinuation.

Assessment of Safety

No adverse events were anticipated. An adverse event
was defined as any symptom, sign, illness, or injury that
developed or worsened in severity in the course of the
study. Abnormal experiences that resulted in withdrawal
from the study, clinical symptoms, or the need for
additional treatment were also considered to be adverse
events. Serious adverse events were classified as symptoms
that were life-threatening or fatal, required or extended a
hospital stay, or resulted in a significant disability.
Participants were asked to report adverse events from the
study’s beginning to the end of the study’s follow-up
period. The follow-up period was defined as 30 days
following the last administration of the treatment drug or
placebo.

Statistical Analysis

Efficacy analyses were based on the intent-to-treat
(ITT) population, which included all of the randomized
participants. ANOVA was computed for each of the three

endpoints—pain, stiffness, and QOL, with the mean
change from baseline to week 12 as the dependent variable.
The treatment and placebo groups were factors, and the
baseline value for each primary endpoint was the covariate.
If a participant withdrew from the study, the last set of
WOMAC data that was collected for the participant was
carried forward for statistical analyses. A two-sided
significance test was conducted for each variable to
compare treatment with 150 mg of Cyplexinol to treatment
with the placebo. P values that were <.05 were considered
statistically significant.

Results
Participants

A total of 87 participants were randomized to receive
treatment with 150 mg of Cyplexinol (n=43) or a placebo
(n=44), once per day. Eighty-three participants completed
the study and four participants withdrew, two from the
placebo group, one from the treatment group due to an
incomplete follow-up, and one from the treatment group
due to noncompliance with the protocol. No withdrawals
occurred due to adverse side effects. Furthermore, none of
the remaining participants failed to complete the
questionnaire at week 6. The last set of WOMAC data that
was collected for the withdrawals was carried forward for
statistical analyses.

Efficacy Analyses

In comparison to the placebo, treatment with 150 mg
of Cyplexinol resulted in a statistically significant
improvement in pain, stiffness, and QOL according to the
WOMAC index. The a level was set at .05 for the placebo
group to ensure that an effect would be detected for the
placebo if one occurred. The a level was set at .0001 for the
treatment group to reduce type I errors (false positives).
For the scoring of the WOMAC subscales a numerical
range of 0 to 10 is used. For pain, 0 means no pain and 10
means the worst pain. For stiffness, the same 0 to 10 scale
is used, with 0 meaning no stiffness and 10 meaning the
worst stiffness. For QOL, the scale is inverted so 0 means
the lowest or worst QOL and 10 means the highest or best
QOL.

Table 1 and Figure 1 show that a significant
improvement in pain, stiffness, and QOL was observed on
the WOMAC subscales for the treatment group. The
change in the group’s mean scores reached significance:
(1) as early as week 1, decrease in pain of 1.57 points (95%
CI, 0.74-2.39; P<.0001); (2) at week 6, decrease in stiffness
of 2.14 points (95% CI, 1.14-3.14; P <.0001); and (3) at
week 6, an increase in QOL of 2.40 points (95% CI, 1.61-
3.18; P<.0001). Gradual improvement continued to week
12. In comparison, the placebo group’s mean scores: (1) at
week 1, deteriorated with a slight increase in pain of 0.01
points (95% CI, -1.02-1.00; P>.05); (2) at week 6, improved
slightly with a decrease in stiffness of 0.53 points (95% CI,
-0.43-1.50; P>.05); and (3) at week 6, deteriorated with a
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Table 1. Demographics and Mean Changes From Baseline to Weeks 1, 6, and 12
150 mg of Cyplexinol Placebo
(n=43) (n=44)
Mean Age, y 67.9+9.94 67.7+11.62
Gender
Male 18 20
Female 25 24
Mean +SD 95% CI  Mean=SD  95% CI
WOMAC change from baseline to week 1°
Pain subscale score 1.57+0.42 0.74-2.39 -0.01+0.51 -1.02-1.00
Stiffness subscale score 1.18 +£0.51 0.17-2.19 0.52+0.49 -0.46-1.50
QOL subscale score 1.11£0.40 0.33-1.90 0.10+0.76 -1.41-1.60
WOMAC change from baseline to week 6
Pain subscale score 2.63+£0.40° 1.84-3.45 -0.13+0.56 -1.26-0.99
Stiffness subscale score 2.14+0.50° 1.14-3.14 0.53+0.49 -0.43-1.50
QOL subscale score 2.40 +0.40° 1.61-3.18 -0.11+£0.91 -1.92-1.70
WOMAC change from baseline to week 12°
Pain subscale score 3.35+0.39° 2.58-4.13 -0.35+0.53 -1.40-0.71
Stiffness subscale score 2.95+0.51° 1.94-3.97 0.18+0.51 -0.82-1.19
QOL subscale score, mean + SD 3.12+0.37° 2.38-3.86 -0.40+0.82 -2.034-1.24
2All scores represent the mean change from baseline to weeks 1, 6, and 12. For the WOMAC pain, function, and
QOL subscales, a positive change represents an improvement. Treatment drug and placebo were administered once
daily.
PRepresents a statistically significant difference with P <.0001.
Abbreviations: WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; QOL, quality of life;
95% CI, 95% confidence interval.

slight decrease in QOL of 0.11 points (95% CI, -1.92-1.70;
P>.05).

The most significant effect,an improvement (decrease)
in pain, by 3.35 points (95% CI, 2.58-4.13; P <.0001), was
observed for the WOMAC subscale at week 12 for the
treatment group in comparison to the placebo group,
which had an increase in pain of 0.35 points (95% CI,
-1.40-0.71; P > .05) at week 12 (Table 1). A significant
effect was seen with a decrease of 2.95 points (95% CI,
1.94-3.97; P < .0001) was observed for the WOMAC
stiffness subscale at week 12 for the treatment group in
comparison to a slight improvement with a decrease in
stiffness of 0.18 points (95% CI, -0.82-1.19; P>.05) for the
placebo group. A significant effect (increase) of 3.12
points (95% CI, 2.38-3.86; P<.0001) was also observed for
the WOMAC QOL subscale at week 12 for the treatment
group in comparison to a decrease of 0.40 points (95% CI,
-2.034-1.24; P> .05) for the placebo group.

Percent population analyses also showed that 48.78%
of the sample population that was treated with 150 mg of
Cyplexinol experienced asignificant decrease in OA-related
pain (at least 25% improvement) at week 1; at 6 weeks,
87.80% experienced less pain; and at 12 weeks, 90.24%
experienced less pain (Figure 2). A decrease in pain as well
as an increase in QOL was defined as at least 25%
improvement in symptoms. Similar percentages were
observed for the QOL endpoint. At week 1, 36.59% began
to experience a significant overall improvement in QOL
(at least 25% improvement); at 6 weeks, 75.61% reported
an increase in their QOL; and at 12 weeks, 90.24%
reported an improvement in QOL. A gradual improvement
in stiffness was also observed for the treatment group. At
week 1, 42.50% experienced significantly less stiffness and
improved mobility (at least 25% improvement) in the
affected joint; at 6 weeks, 67.50% reported a decrease in
stiffness; and at 12 weeks, 82.50% reported less stiffness.
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Figure 1. Mean change from baseline to week 12 for the
Western Ontario and McMaster Universities (WOMAC)
pain, stiffness, and QOL subscales for treatment with 150
mg of Cyplexinol or a placebo. A decrease in WOMAC
score represents an improvement (P < .0001). QOL =
quality of life.

Figure 2. Percentage of the sample population that experi-
enced a decrease in symptoms after being treated with 150
mg of Cyplexinol. A postive increase in percentage repre-
sents an improvement. Similar percentages for the placebo
group represent no change in symptoms.
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Of the sample population of placebo participants,
21.43% reported slight improvements in pain at week 6,
but this percentage decreased to 19.05% by week 12.
Significant improvement (decreases) in stiffness was not
observed for the placebo group; 26.83% reported a decrease
in stiffness during week 1, but this percentage decreased to
21.95% at week 6, and at week 12, remained the same.
Figure 2 shows that QOL decreased dramatically for the
placebo group for week 1 (16.67%), week 6 (19.05%), and
week 12 (7.14%).

ITT t test analyses showed no significant difference
for pain, stiffness, or QOL between the ITT participants
and the withdrawals.

Discussion

The results of this clinical trial showed that 150 mg of
Cyplexinol treatment decreased stiffness and improved
mobility over a 12-week period in OA-affected, weight-
bearing joints in comparison to the placebo, which did not
produce a significant difference in symptoms after 12
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weeks. The QOL endpoint, which involved assessing a
participant’s ability to carry out daily activities—going up
stairs, standing, getting out of bed, and bending with
ease—also improved upon treatment of OA with
Cyplexinol. The effect was not immediate, but a marked
decrease in OA-related complications was observed by
week 6 for each of the endpoints that were evaluated. The
earliest effect that was experienced by participants was a
decrease in pain after taking 150 mg of Cyplexinol once a
day for 1 week (Figure 1). Proinflammatory cytokines
such as tumor necrosis factor a (TNF-a), IL-1, and IL-6
are often detected around OA-affected joints and are
believed to be one of the causes of chronic pain and
inflammation.' The acidic environment that develops as a
result of proinflammatory cytokines as well as proteolytic
fragments that accumulate around the OA-affected joint,
lead to the activation of growth factors such as BMPs.
Once activated, BMPs (eg, BMP-7) begin to down-regulate
both basal and TNF-induced expression of cytokines such
as IL-1 and IL-6.""%* Therefore, BMPs act upon
inflammatory processes, and the rapid decrease in pain
that was observed for participants who were treated with
150mgofCyplexinolisattributabletotheimmunoprotective
BMP activity.

Improvements that were observed in relation to joint
stiffness and QOL may also be attributable to BMP activity
(particularly BMP-7), which has been shown to improve
the amount and quality of OA-affected cartilage while it
shortens the amount of time it takes for damaged cartilage
to heal?* BMP-7 strengthens cartilage by stimulating
proteoglycan synthesis in human osteoarthritic
chondrocytes.* Furthermore, BMP-7 acts upon articular
tissues by upregulating chondrocyte metabolism and
increasing the survival of chondrocytes, which are cells
that play a major role in the cartilage-repair process.
Enhanced chondrogenic activity that is mediated by
BMP-7 results in an increase in cartilage, synovial
membrane, and surrounding tissue.” Similarly, BMP-6
has a stimulatory effect on chondrocytes that leads to an
increase in proteoglycan synthesis,* indicating that both
BMP-6 and BMP-7 play a vital role in the maintenance of
joint integrity.

During the current clinical trial, participants who
were treated with 150 mg of Cyplexinol experienced less
stiffness (Figures 1 and 2) together with increased mobility
and a heightened ability to conduct daily activities with
ease as cartilage began to heal. In general, the increase in
the overall QOL in combination with the decrease in
stiffness that was observed implies that 150 mg of
Cyplexinol had a positive and timely effect on OA-affected
joints by activating cells that stimulate proteoglycan
synthesis and cartilage repair. In particular, proteins
contained within 150 mg of Cyplexinol, such as IGF and
BMPs, have been shown to promote cartilage regeneration
and increased joint mobility, which gives a glimpse of the
role that these proteins may play in treating OA."

The association between consistent use of 150 mg of
Cyplexinol and a steady improvement of OA-related
complications was clearly demonstrated in the treatment
group because the percentage of participants who
experienced an improvement in symptoms gradually
increased throughout the trial (Figure 2). Furthermore,
150 mg of Cyplexinol was markedly more effective than
the placebo as symptoms continued to persist in the
placebo group throughout the 12-week trial. A small
percentage of the placebo population (7.14%) even
experienced a decrease in their QOL during the trial
period. These findings may be attributable to an inadequate
level of growth factors in the body; Otsuki et al propose
that the abnormal regulation of osteoinductive proteins
(BMPs) may result in degenerative diseases such as OA.”
Previous research, which revealed a significant decrease in
BMP-4 and BMP-5 in the synovial fluid of participants
with OA and rheumatoid arthritis (RA), supports this
notion and indicates the important role that BMPs play in
joint homeostasis.?®

In general, the results of this clinical trial support
previous studies that suggest that BMPs, which are found
in Cyplexinol (150 mg), are effective targets for OA
therapy as these growth factors play a central role in joint
homeostasis and cartilage formation through regulation of
osteoblasts and chondrocytes.'**® BMPs are one of the
main active constituents of the 150 mg of Cyplexinol, and
in the current study, the treatment of OA with this natural
complex led to a rapid decrease in pain, which is one of the
main symptoms of OA. However, growth factors such as
BMPs not only treat pain by acting upon inflammatory
process but also by activating critical stem cells called
mesenchymal stem cells that in are found in the synovial
membrane.” In particular, both BMP-6 and BMP-7 have
been shown to stimulate mesenchymal stem cells, causing
them to differentiate into chondrocytes that migrate out of
the synovium and into the hyaline cartilage where
increased proteoglycan synthesis occurs.?*?* Furthermore,
previous studies have shown that increasing the survival of
chondrocytes promotes cartilage repair.>>*

Conclusion

The information that was gathered from the current
study can help health care professionals better understand
the role that BMPs play in degenerative joint conditions,
such as OA, and how such proteins may treat or prevent
degeneration and cartilage loss in people who are currently
afflicted with or at risk of developing this disease.”® One of
the main advantages of using this osteoinductive complex
to treat OA is that it naturally stimulates cartilage growth
while it down-regulates the inflammatory cytokines such
as interleukin-1 (IL-1) and interleukin-6 (IL-6), without
causing the potential health problems (eg, cardiovascular
problems) that may develop from taking nonsteroidal,
anti-inflammatory drugs (NSAIDs)."****" This research
supports Cyplexinol in becoming one of the key
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components in the future for supplements that promote
optimal joint health. Long-term clinical trials with a larger
sample population are needed to further evaluate the
efficacy and safety of using 150 mg of Cyplexinol to treat

OA.
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