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Abstract 

Background and aim: Joint pain afflicts millions of adults worldwide. The effect of a Bone 

Morphogenetic Protein Complex on joint pain is assessed in this study. 

Methods: We compared the impact of a dietary supplement protein complex (Cyplexinol®) and placebo 

in 18 men and women (aged 43±10 years) with self-reported joint pain. Subjects were randomly assigned 

to each condition, consumed twice daily for 14 days (900 mg per day). Subjects completed questionnaires 

(e.g., WOMAC and subjective pain using a visual analog scale [VAS]) at the start and end of each 

treatment phase. Blood samples were analyzed for bone morphogenic protein (BMP), alkaline 

phosphatase, and cytokines (TNF-α, IL-6, IL-10, IL-1β, and TGF-β). Blood was also collected on days 1 

and 15 to determine the acute impact of treatment on these measures.  

Results: Pain and discomfort scores improved (p≤0.05) for subjects following use of Cyplexinol® but not 

placebo. Improvements were noted for WOMAC pain (p=0.05), stiffness (p=0.039), and total pain 

(p=0.026), as well as VAS pain (p=0.015), recreational activity interference (p=0.023), mood interference 

(p=0.012), and total pain (p=0.024). A trend was noted for WOMAC physical function (p=0.052). An 

approximate 50% increase in BMP5 was noted following Cyplexinol® (p=0.01), with a similar increase 

noted for placebo (p=0.022). A near doubling in TGF-β (p=0.001) was noted for Cyplexinol®. No other 

changes of significance were noted across time, nor were any differences noted in cytokines following 

acute intake of the conditions (p>0.05).  

Conclusions: Cyplexinol® can alleviate joint pain in middle-aged men and women, while elevating 

BMP5. Cyplexinol® does not influence cytokines, at least within a short two-week supplementation 

period or within the two-hour post-ingestion period.  

Relevance for Patients: Individuals suffering with joint pain in the knee and/or hip may benefit from 

daily use of Cyplexinol®, as we observed decreased pain and stiffness following treatment. 
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1. Introduction 

 Chronic inflammation routinely leads to joint pain, which is a common problem among men 

and women, with millions of adults suffering from chronic pain, including those with and without arthritis 

[1] . In fact, it is estimated that approximately 17.5% of American adults report joint pain not associated 

with arthritis [2]. With the high prevalence of joint pain among adults in the United States, it is not 

surprising that a variety of options are available for treatment.    

 Specific to this, dietary supplements are routinely used for joint pain reduction [], with multiple 

mechanisms of action noted [4]. Those that are most popular and with evidence for effect include 

methylsulfonylmethane [5–7] and the combination or isolated use of glucosamine and chondroitin [8–10]. 

Methysulfonylmethane inhibits NF-κB resulting in downregulation of mRNA (IL-1, IL-6, and TNFα) as 

well as decreases in cytokine levels of IL-1 and TNFα. Glucosamine and chondroitin sulfate are thought 

to promote hyaluronic acid and proteoglycan synthesis important for joint health [9]. Additionally, 

glucosamine degrades liposomal enzymes and chondroitin sulfate inhibits proteolytic enzyme and nitric 

oxide synthesis.  

 Cyplexinol® (a Bone Morphogenetic Protein [BMP] Complex) is another agent with potential 

effects. BMPs are growth factors that have been shown to activate mesenchymal stem cells to help the 

body regenerate osteoblasts and chondrocytes [11,12]. BMPs were initially identified in the 1970s as 

osteogenic factors that stimulate activation, proliferation, and differentiation of osteoprogenitor cells by 

binding BMP receptors and subsequent signaling through the SMAD pathway [13,14]. BMPs have also 

been shown to reduce inflammation and promote healthy inflammatory signaling in joints and other 

tissues.  

 Initial studies have been conducted to evaluate the safety and efficacy of Cyplexinol® as a 

dietary supplement for joint health [15–18]. In these studies, Cyplexinol® has been compared to a 

placebo alone or in combination with glucosamine/chondroitin or Boswellia serrata resin in randomized 

controlled trials lasting 4-12 weeks, with positive findings related to reductions in joint pain.  
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 Anecdotal reports from additional users indicate that joint pain is relieved within as little as a 

few days of use of Cyplexinol®. However, very few laboratory data are available with regards to the 

alleviation of joint pain (or the measurement of BMPs), in particular following a short time-course of 

treatment. In addition, no acute studies have evaluated the impact of Cyplexinol® on cytokine 

concentrations during the acute post-ingestion period. Therefore, we determined the impact of 

Cyplexinol® on joint pain and associated measures over a period of 14 days, in comparison with a 

placebo, using a design with a 13-day wash-out period. In addition, we measured cytokine production, 

alkaline phosphatase, and BMPs that have previously been associated with inflammation and bone health 

[19,20]. We hypothesized that perceived pain and discomfort would be reduced when subjects used 

Cyplexinol®, with a possible alteration in BMPs and cytokines over the same time.  

 

2. Materials and methods  

Eighteen subjects were recruited, provided informed consent, and completed the study. Subjects 

were between the ages of 30 and 60 years, non-tobacco users, with a BMI between 18-40 kg/m2, with 

self-reported joint pain at a minimum rating of 3/10 for at least the 30 days prior to study enrollment. 

Subjects did not have a rheumatic or osteoarthritic diagnosis and engaged in exercise at least two days per 

week for the past 6 months or longer. Therefore, they were considered to be recreationally active. 

Subjects were required to be non-users of anti-inflammatory medicines, pain medications, or dietary 

supplements (or willing to cease for one-month prior to participation and throughout the study). 

Therefore, we are confident that other potential products did not interfere with the findings of the 

assigned condition. Women were not pregnant. Subjects were compensated $200 for their full 

participation. Subject descriptive characteristics are presented in Table 1. All procedures were approved 

by the University of Memphis Institutional Review Board for Human Subjects Research (protocol PRO-

FY2021-6), and the study was registered through clinicaltrials.gov. 

During the first laboratory visit, subjects completed the informed consent form, health history, 

medication and dietary supplement usage, physical activity, and joint pain questionnaires. The heart rate, 
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blood pressure, height, weight, and waist and hip circumferences of each subject was measured. Female 

subjects were provided with a urine pregnancy test kit (AccuMed®, Houston, Texas, USA), escorted to a 

private restroom (within the lab), and asked to perform the test. The result was then confidentially 

confirmed by the investigators. Eligible subjects were scheduled for testing visits after all screening was 

completed.  

Subjects reported to the lab approximately every two weeks for a total of four lab visits (two 

weeks on, two weeks off [washout], and two weeks on). They were randomly assigned to either 

Cyplexinol® (ZyCal Bioceuticals Healthcare Co., Inc., Westborough, MA) or placebo (cellulose) for a 

period of 14 days. Cyplexinol® is an oral, demineralized bone matrix extract which contains bone 

morphogenetic proteins and growth factors, within a partially hydrolyzed collagen. The dosage delivered 

was 900 mg per day, taken in capsule form twice daily (450 mg in the morning and 450 mg in the 

afternoon/evening). All capsules were produced in accordance with Good Manufacturing Practices. 

Capsules were of similar appearance and provided to investigators in unidentified bottles labeled A or B 

for double-blinding.   

2.1 Evaluation 

On day one of each condition, subjects had their resting blood pressure and heart rate measured 

using an automated unit (OMRON HEM 907XL, OMRON Healthcare, Tokyo, Japan), following a 10-

minute seated rest period, with the average of duplicate measures recorded at each time. Subjects 

completed the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), as used 

previously [21–24], as well as a questionnaire developed to assess joint pain and how this interferes with 

their lifestyle. The latter questionnaire used a visual analog scale (VAS) that asked subjects to mark on a 

scale from 0 to 100 how much they disagreed (0) or agreed (100) with each of four statements: 1) In the 

past two weeks, I have experienced significant knee/hip joint pain. 2) In the past two weeks, my joint pain 

has interfered with my work. 3) In the past two weeks my joint pain has interfered with my recreational 

activities. 4) In the past two weeks, my knee/hip joint pain has negatively impacted my mood/attitude. A 

blood sample was taken at baseline, following a 10-minute rest period. Additional blood samples were 
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taken at 1 and 2 hours following condition ingestion (on both days 1 and 15). Details for blood analysis 

are provided below. On day 15 of each condition, subjects reported to lab again and completed the exact 

testing procedures as described above. A 13-day wash-out period separated each condition assignment, 

subjects then crossed into the other condition, and the procedures were repeated.  

2.2 Blood collection and analysis 

Single venipunctures were used to collect blood samples from subjects before ingestion of the 

assigned condition and at 1 hour and 2 hours following ingestion during testing visits. Approximately 

10mL samples of blood were collected in vacuum tubes (BD Vacutainer 366430, Franklin Lakes, NJ), 

processed in a refrigerated centrifuge, and stored in multiple aliquots at -80 degrees Celsius until analyzed 

for cytokines (TNF-α, IL-6, and IL-1β [Milliplex HCYTA-60K-03 Human Cyto/Chem/GF Panel A, 

Millipore Sigma, Burlington, MA], IL-10 [Human IL-10 High Sensitivity ELISA BMS215HS, 

Invitrogen, Vienna, Austria], TGF-β [custom Quantibody Human Cytokine Antibody Array; protocol 

number 092721 Cust-H7 SA72 Memphis; test procedure SOP-TF-QAH-001, SOP-TF-QAH-003 by 

Raybiotech, Peachtree Corners, GA], alkaline phosphatase [Alkaline Phosphatase Assay Kit, 

Colorimetric; ab83369, Abcam, Waltham, MA], and Bone Morphogenetic Protein [BMP2, BMP4, 

BMP5, BMP6, BMP7, and BMP9] via the Raybiotech custom array described above. Samples collected 

at 1 and 2 hours following acute ingestion of the conditions were analyzed only for TNF-α, IL-6, IL-10, 

IL-1β, and alkaline phosphatase.  

2.3 Physical activity and dietary intake 

 

Subjects followed their usual activity patterns over the course of the study period but refrained 

from strenuous activity for the 48 hours preceding each lab test day. Dietary intake was to remain similar 

over the entire study period. However, subjects consumed the same standard prepackaged meals during 

the day prior to each test day. These included three meal replacement drinks (Orgain, Irvine, CA), three 

food bars (e.g., Clif Builder, Emeryville, CA), 2-3 servings of fresh fruit, and two packages of mixed nuts 

(Emerald, S-L Snacks National; Charlotte, NC. Each subject received an allotment of these items, based 

on preference. They were then given the same items for each visit; following the same food plan for the 
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days prior to all four lab test days. No other food should have been consumed during the day prior to each 

lab visit other than what was provided to subjects by the investigators. Subjects were allowed to consume 

as much water as they preferred during the days prior to each lab test day but should have consumed no 

other beverages. Subjects recorded all food and drink consumed during the three days prior to each test 

day. The diet records were analyzed for nutrient content using Food Processor Pro software (Esha 

Research, Salem, OR).  

2.4 Statistical analysis 

Descriptive statistics, including means, standard deviations, frequencies, and percentages were 

calculated for all screening variables. Next, two-way repeated measures ANOVAs were used to determine 

whether any changes occurred in the outcome variables for nutrition, WOMAC, VAS, and BMP as the 

result of the interaction between conditions (Cyplexinol® versus placebo) and time (day 1 compared to 

day 15). In the event of significant main effects or interactions, planned pairwise comparisons were made 

to identify differences among mean value time points. Separate pairwise comparisons were conducted 

using repeated measures t-tests to evaluate univariate differences from day 1 to day 15 for the outcome 

variables for Cyplexinol® condition and placebo condition, respectively. Three-way repeated measures 

ANOVAs were used to determine whether any changes occurred in the outcome variables for blood 

pressure, heart rate, alkaline phosphatase, and cytokines as the result of the interaction between conditions 

(Cyplexinol® versus placebo) and time (day 1 compared to day 15) and hour (0, 1, or 2). If interactions 

existed, follow-up analyses were conducted on simple main effects and comparisons. The significance 

level for all statistical tests was set at p < 0.05. Statistical analyses were completed using the SPSS 

software (Version 26.0, IBM, Inc. Chicago, IL). Data are presented as mean ± SD unless otherwise noted. 

3. Results 

Eighteen subjects completed both visits for each of the two test conditions, as seen in Figure 1. Of 

the 18 subjects, 5 were men and 13 were women. Two subjects withdrew from the research study and 

were replaced. No adverse events were noted, and subjects appeared to tolerate the treatment well. The 

screening data indicated that subjects experienced regular pain and discomfort in various joints, which 
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interfered with their work, recreational activities, and mood (see Table 1). With the exception of vitamin 

A (p = 0.019), no dietary variable was different between conditions or between days (day 1 vs day 15) for 

any variable (p > 0.05). Dietary data are provided in Table 2. As expected, no significant effects were 

noted for heart rate, systolic blood pressure, or diastolic blood pressure (p > 0.05). These data are 

presented in Table 3.  

3.1 Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 

No condition or condition by time interaction effects were noted for any variable (p > 0.05) on 

the WOMAC. However, time effects were noted as follows: The main effect of time on WOMAC 

stiffness score was statistically significant (F (1, 16) = 5.30, p = 0.035). The Bonferroni-adjusted paired t-

test revealed that pairwise differences on WOMAC stiffness score were statistically significant, with the 

WOMAC stiffness score being reduced by 0.676 between day 1 (M = 3.27) and day 15 (M = 2.59) (p = 

0.035) for all participants. The main effect of time on WOMAC physical function score was statistically 

significant (F (1, 17) = 7.67, p = 0.013). The Bonferroni-adjusted paired t-test revealed that pairwise 

differences on WOMAC physical function score were statistically significant, with the WOMAC physical 

function score being reduced by 3.74 between day 1 (M = 20.81) and day 15 (M = 17.07) (p = 0.013) for 

all participants. The effect of time on the WOMAC total score was statistically significant (F (1,16) = 

10.90, p = 0.005). The Bonferroni-adjusted paired t-test revealed that pairwise differences on WOMAC 

total scores were statistically significant, with the WOMAC total score being reduced by 6.18 between 

day 1 (M = 30.65) and day 15 (M = 24.47) (p = 0.005). 

In addition, multiple differences were noted between day 1 and day 15 when subjects were 

assigned to Cyplexinol®. Specifically, improvements were noted for pain (p = 0.05; 22% reduction; 

effect size = 0.498), stiffness (p = 0.039; 27% reduction; effect size = 0.546), and total (p=0.026; 23% 

reduction; effect size = 0.595). A trend was noted for physical function (p = 0.052; 22% reduction; effect 

size = 0.493). No variable was improved in a statistically significant manner for placebo; however, a trend 

was noted for physical function (p = 0.074), with values improving approximately 16%. WOMAC data 

are presented in Table 4 (for Cyplexinol®) and Table 5 (for placebo). 
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3.2 Visual Analog Scale 

For the VAS variables (Joint Pain, Work Interference, Recreational Activity Interference, Mood 

Interference, and Total), no significant condition or condition by time interactions were noted (p > 0.05). 

However, time effects were noted as follows: The effect of time on the VAS joint pain score was 

statistically significant (F (1,17) = 8.23, p = 0.011). The Bonferroni-adjusted paired t-test revealed that 

pairwise difference on VAS joint pain score was statistically significant, with the VAS joint pain score 

being reduced by 10.57 between day 1 (M = 61.03) and day 15 (M = 50.45) (p = 0.011). The effect of 

time on the VAS mood interference score was statistically significant (F (1,17) = 7.42, p = 0.014). The 

Bonferroni-adjusted paired t-test revealed that pairwise difference on VAS Mood Interference score was 

statistically significant, with the VAS Mood Interference score being reduced by 9.19 between day 1 (M 

= 54.42) and day 15 (M = 45.22) (p = 0.014). The effect of time on the VAS total average score was 

statistically significant (F (1,17) = 7.295, p = 0.015). The Bonferroni-adjusted paired t-test revealed that 

pairwise difference on VAS total average score was statistically significant, with the VAS total average 

score being reduced by 33.05 between day 1 (M = 220.42) and day 15 (M = 187.37) (p = 0.015). 

In addition, multiple differences were noted between day 1 and day 15 when subjects were 

assigned to Cyplexinol®. Specifically, improvements were noted for pain (p = 0.015; 24% reduction; 

effect size = 0.637), recreational activity interference (p = 0.023; 22% reduction; effect size = 0.589), 

mood interference (p = 0.012; 29% reduction; effect size = 0.667), and total (p = 0.024; 23% reduction; 

effect size = 0.586). No variable significantly improved for placebo. The VAS data are presented in Table 

4 (for Cyplexinol®) and Table 5 (for placebo). 

3.3 Biochemical outcomes 

Two subjects were removed from the BMP analysis due to unusually elevated values (e.g., BMP5 

values were close to 280,000 pg/mL, while other subjects were less than 10,000 pg/mL). No condition or 

time effects were noted for BMPs (p > 0.05). An approximate 50% increase in BMP5 was noted 

following Cyplexinol® treatment (p = 0.01), while a similar increase was noted for placebo (p=0.022). A 
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trend for increase in BMP6 (15%; p = 0.079) was noted for Cyplexinol®. Data for BMPs are presented in 

Table 6 (for Cyplexinol®) and Table 7 (for placebo). 

With regards to TGF-β, a significant treatment by time interaction was noted: F (1,15) = 5.695, p 

= .031. Therefore, simple main effects were run. For Cyplexinol®), there was a significant difference 

between day 1 (M = 7692.55, SE = 1688.38) and day 15 (M = 14675.23, SE = 2013.88) (p < 0.001). 

There was not a significant difference between day 1 and day 15 for the placebo (p = 0.162). Data are 

presented in Table 6 (for Cyplexinol®) and Table 7 (for placebo). 

 For the alkaline phosphatase and cytokines (Table 8), which were measured before and at 1 and 2 

hours post ingestion of Cyplexinol® and placebo on days 1 and 15, findings are as follows: For alkaline 

phosphatase, no statistically significant three-way interaction between condition, day, and hour (F (2, 28) 

= 0.554, p = 0.581). In addition, no statistically significant two-way interactions were found for condition 

by day (F (1, 14) = 0.278, p = 0.606); condition by hour (F (2, 28) = 2.643, p = 0.118); day by hour (F (2, 

28) = 1.318, p = 0.280). Mauchly’s test of sphericity showed that the assumption was not met for 

condition by hour (p = 0.001) and day by hour (p = 0.035), so the Greenhouse-Geisser degrees of freedom 

correction was used when interpreting those two-way interactions.  

For TNF-α, there was no statistically significant three-way interaction between condition, day, 

and hour (F (2, 30) = .179, p = .837). In addition, no statistically significant two-way interactions were 

found for treatment by week (F (1, 15) = 0.726, p = .407); treatment by hour (F (2, 30) = 0.385, p = .684); 

week by hour (F (2, 30) = 2.308, p = .244). Mauchly’s test of sphericity showed that the assumption was 

met for all two-way interactions, except week by hour. The Greenhouse-Geisser degrees of freedom 

correction was used to interpret results for that interaction.  

For IL-10, no statistically significant three-way interaction between condition, day, and hour (F 

(2, 30) = .924, p = 0.408). In addition, no statistically significant two-way interactions were found for 

treatment by week (F (1, 15) = 0.076, p = 0.786); treatment by hour (F (2, 30) = 2.154, p = 0.134); week 

by hour (F (2, 30) = .233, p = 0.794). Mauchly’s test of sphericity showed that the assumption was met 

for all two-way interactions.  
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 For IL-6, no statistically significant three-way interaction between condition, day, and hour (F (2, 

30) = .179, p = 0.837). In addition, no statistically significant two-way interactions were found for 

treatment by week (F (1, 15) = 2.335, p = 0.147); treatment by hour (F (2, 30) = 2.180, p = 0.131); week 

by hour (F (2, 30) = .213, p = 0.809). Mauchly’s test of sphericity showed that the assumption was met 

for all two-way interactions.  

For IL-1β, no statistically significant three-way interaction between condition, day, and hour (F 

(2, 28) = 2.44, p = .105). In addition, no statistically significant two-way interactions were found for 

treatment by week (F (1, 14) = 0.927, p = .352); treatment by hour (F (2, 28) = 0.016, p = .985); week by 

hour (F (2, 28) = 2.074, p = .145). Mauchly’s test of sphericity showed that the assumption was met for 

all two-way interactions.  

 

4. Discussion  

The present study determined the effect of the dietary supplement Cyplexinol® on the alleviation 

of joint pain in men and women. Results demonstrated a moderate to large effect for Cyplexinol® to 

reduce joint pain and stiffness, as well as to improve mood and allow for a reduction in recreational 

activity interference. An increase was observed in BMP5, but no additional biochemical measures were 

affected by treatment with Cyplexinol®. These findings are specific to a sample of middle-aged men and 

women who were supplemented with Cyplexinol® for a period of 14 days at a dosage of 900 mg/day. 

Additional longer-term studies are needed to more fully understand the benefit of supplemental 

Cyplexinol® to reduce joint pain and impact related biochemical measures.   

 Our findings for a reduction in joint pain agree with prior studies of Cyplexinol®. For example, 

in a non-controlled study, 44 subjects ages 55 or older with self-reported osteoarthritis in the hip, knee, or 

ankle received 150 mg of Cyplexinol® once daily for four weeks and reported decreased pain intensity 

(45%) and frequency (55%), as well as increased activity and strength (17). Favorable effects of treatment 

were also noted in an open label study of 25 subjects diagnosed with moderate-to-severe osteoarthritis in 

the hip or knee and provided 150 mg of Cyplexinol® with 1,500 mg of glucosamine hydrogen chloride 



Journal of Clinical and Translational Research 
10.18053/Jctres/09.202303.003 

 

and 1,200 mg of chondroitin sulfate daily. Subjects reported reductions in pain and pain frequency over a 

four week period, with overall pain reduced by 54.7% and frequency of pain reduced 58.8% [15]. In a 

separate study with a subject population over the age of 55 with self-reported osteoarthritis, 34 subjects 

who ingested 135 mg of 2-Beta Coxatene (containing Cyplexinol® and Boswellia serrata resin) daily for 

three months reported improved WOMAC scores [18]. 

BMPs are members of the TGF-β superfamily that regulate articular cartilage through multiple 

mechanisms, including remodeling of the extracellular matrix, chondrocyte proliferation, hypertrophy-

like differentiation, and countering inflammatory signals including IL-1 and IL-6 [25]. Osteoarthritis 

occurs when these processes are altered due to inflammation and aging. Increases in circulating IL-1, IL-

6, and TNF-α are associated with osteoarthritis and rheumatoid arthritis [26–29]. Multiple BMPs are 

involved in signaling within cartilage and have been identified as potential therapeutic targets for cartilage 

regeneration following damage due to inflammation or injury, namely BMP2/4/6/7/9 [25,30]. Mouse 

models have also previously found that BMP5 contributes to both osteoblast and chondrocyte signaling 

pathways [13].   

The use of natural BMPs, recombinant BMPs, and viral vectors encoding for BMP genes have 

been studied in a variety of cells and osteochondral defect models [30]. A study using a rabbit articular 

cartilage defect model found that long term treatments (8 weeks) with rhBMP2 in a heparin-conjugated 

fibrin carrier resulted in regeneration of hyaline-like cartilage [31]. Knee injections of BMP7 led to 

increased cartilage and IL-10 and decreases to IL-1β in rats with zymosan-induced arthritis [32] and 

delayed cartilage degeneration in rats undergoing strenuous running [33]. Similarly, experimental knee 

injuries in sheep treated with 340 µg of rhBMP7 protein in a collagen particle carrier immediately 

following or 3 weeks after injury were significantly improved over the controls [34]. In a separate study, 

full-thickness articular cartilage defects were treated with various conditions including rhBMP7, 

microfracture (a treatment that forms a fibrocartilage), and the combination of the above within in a 

collagen scaffold. It was noted that rhBMP7 resulted in high quality repair while the combination led to 

higher quality and quantity of repair [35]. Porous tantalum with BMP7 resulted in a rabbit osteochondral 
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defect model led to improved osteochondral regeneration compared to the porous tantalum alone [36]. 

Similarly, while not significant, a mini pig osteochondral defect model found that the addition of rhBMP7 

to collagen scaffolds inserted into the injury site led to improved cellular and extra cellular matrix 

organization and mechanical properties [37].  Multiple BMPs have individually been shown to have the 

potential to regenerate cartilage in humans based on preliminary experiments in vitro, including BMP2, 

BMP4, BMP6, rhBMP9 [30]. 

While animal and cell studies have demonstrated the potential of BMPs in the treatment of 

injuries to cartilage and joints, therapeutic use of BMPs in humans has focused mainly on bone. At least 

two BMP treatments are on the market in the United States for clinical uses, including open long bone or 

non-union fractures and spinal fusions [38,39]. Recombinant human BMP7 either alone or in conjunction 

with bone grafts has been used successfully in the treatment of fractures non-unions for 20 years [40]. 

One clinical trial exploring BMP-7 injections at various dosages between 0 and 1.0 mg for the treatment 

of osteoarthritis with small cohorts led to no identified dose limiting toxicity but had otherwise modest 

results [41].  

 The summarized animal studies that employed BMPs to treat osteochondral defects and clinical 

applications of BMPs administer the BMP treatment directly to the injury site, unlike Cyplexinol®, which 

is ingested orally. Previous studies with Cyplexinol®, however, highlight it’s efficacy with repeated 

improvements to pain intensity and frequency when administered alone or in combination with other joint 

supplements [15–18]. The present study demonstrates the effectiveness of the Cyplexinol® treatment in a 

sample of middle-aged men and women, when used at a daily dosage of 900mg. Results are specific to 

the alleviation of joint pain and discomfort, with minimal changes noted in the measured biochemical 

variables. While prior studies have noted that arthritis and joint pain are multifactorial conditions 

involving various cells and cytokines [42], based on the present investigation—in particular the short-

term nature of the intervention in our relatively small sample of men and women—it does not appear that 

Cyplexinol® is altering cytokines and must be providing pain reduction through another mechanism.  
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We note three main limitations of this study. First, the subject sample was relatively small and 

consisted primarily of overweight/obese men and women (with a much higher percentage of women as 

compared to men; Table 1), who may have presented with elevated inflammation/cytokine production and 

pain, as compared to those of normal weight. Further study will be needed to determine how those of 

normal weight respond to Cyplexinol® treatment, while making attempts to include similar numbers of 

men and women for comparison. Second, we included a relatively short timeframe of treatment, as 

subjects only used the Cyplexinol® for a period of 14 days prior to the post-treatment evaluation. While 

other longer-term trials of Cyplexinol® have been conducted, the dosage in those studies was far less than 

the 900 mg/day dose used in the present study. It is possible that the continued use of the higher dosage 

may provide more effective. For example, in a previous study where subjects received 150 mg Cyplexinol 

along with 1,500 mg glucosamine sulfate and 1,200 mg of chondroitin sulfate, the weekly average 

response continued to improve week over week [15]. It is unknown what impact Cyplexinol® at 900 

mg/day would have on joint pain and physical function if used for several weeks or months. This is 

certainly an area of interest that deserves attention. Third, the subjects enrolled in this study were much 

younger (Mean: 43.5 years old) compared to previous studies with an average age in the 60s. Subjects in 

the present study also did not report having osteoarthritis, unlike previous Cyplexinol® studies in which 

subjects had self-reported or diagnosed osteoarthritis. The inclusion of older adults, with and without 

osteoarthritis, may be considered in future, longer-term studies of Cyplexinol®. Finally and perhaps not 

considered a limitation, the present study did not make an effort to compare the Cyplexinol® to other 

agents known to alleviate joint pain, such as NSAIDs, opioids, serotonin-norepinephrine reuptake 

inhibitors, human serum albumin, interleukin-1 inhibitor, and others [43]. Hence, it is presently unknown 

how exactly Cyplexinol® compares to these agents—aside from contrasting results across different 

studies, in which case Cyplexinol® appears to perform quite well.  
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Conclusion 

 Cyplexinol® may provide relief to men and women suffering from chronic joint pain and may be 

considered as an alternative to over-the-counter and off-the-shelf products marketed as joint pain 

remedies. Future studies that include a larger sample size, those of normal body weight, and a longer 

course of treatment should be considered in an attempt to extend these initial findings.  
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Tables and figures 

 
Table 1.  Baseline subject characteristics (N = 18). 

Characteristics Values (mean (SD) or n (%)) 

 

Age (yrs) 43.5 (10.3) 

Gender, n (%) 

     Male 

     Female 

 

5 (27.8) 

13 (72.2) 

Height (cm) 170.6 (9.7) 

Weight (kg)  86.4 (20.2) 

BMI (kg/m2) 29.6 (5.8) 

Waist (cm) 97.0 (18.3) 

Hip (cm) 112.5 (15.3) 

Waist/Hip 0.86 (0.08) 

Systolic Blood Pressure (mm Hg) 118.2 (10.5) 

Diastolic Blood Pressure (mm Hg) 75.3 (12.0) 

Heart Rate (bpm) 73.9 (9.1) 

Exercise (min/week) 291.9 (277.2) 

Joint Health (WOMAC) 

WOMAC Pain 7.1 (3.1) 

WOMAC Stiffness 3.3 (1.6) 

WOMAC Physical Function 21.1 (12.1) 

WOMAC Total 31.5 (15.5) 

VAS Pain (100 mm scale) 

VAS Joint Pain 65.3 (21.9) 

VAS Work Interference 45.0 (28.8) 

VAS Recreational Activity Interference 63.7 (22.0) 

VAS Mood Interference 53.0 (25.5) 

VAS Total Average 56.7 (20.7) 

 
Note: Subjects were required to be non-users of anti-inflammatory medicines, pain medications, or 

dietary supplements that may have impacted the outcome measures.   



 

 

Table 2. Multivariate nutrition outcomes for Day 1 compared to Day 15 for Cyplexinol® versus placebo. 

Outcome M=measurement Cyplexinol® 

(Mean + SD) 

 

Placebo 

(Mean + SD) 

 

p-value 

Calories 

    Day 1 

    Day 15 

 

5575.88 + 1807.96 

5457.21 + 1931.22 

 

5435.23 + 1937.09 

5854.41 + 2004.71 

.189 

Protein (g) 

    Day 1 

    Day 15 

 

297.04 + 98.87 

276.83 + 89.48 

 

296.63 + 74.95 

303.59 + 95.26 

.260 

Carbohydrates (g) 

    Day 1 

    Day 15 

 

639.18 + 283.57 

618.83 + 279.87 

 

585.28 + 264.31 

640.56 + 300.74 

.281 

Fat (g) 

    Day 1 

    Day 15 

 

220.59 + 78.19 

222.34 + 99.62 

 

216.14 + 100.08 

234.67 + 78.73 

.455 

Vitamin C (mg) 

    Day 1 

    Day 15 

 

466.90 + 179.78 

434.01 + 197.55 

 

399.09 + 152.49 

380.83 + 139.31 

.741 

Vitamin A (RE) 

    Day 1 

    Day 15 

 

25299.72 + 18070.33 

19751.92 + 12489.25 

 

14680.55 + 5718.91 

23067.14 + 17563.48 

.019* 

Vitamin B6 (mg) 

    Day 1 

    Day 15 

 

5.44 + 2.69 

4.73 + 2.33 

 

4.77 + 1.86 

5.21 + 1.70 

.146 

Vitamin B12 (mg) 

    Day 1 

    Day 15 

 

12.46 + 8.77 

10.98 + 6.18 

 

11.10 + 4.92 

12.16 + 7.66 

.278 

Vitamin D (IU) 

    Day 1 

    Day 15 

 

514.39 + 657.59 

407.16 + 377.11 

 

443.73 + 251.41 

448.64 + 339.37 

.391 

* p < 0.05 

Note: values are the total of the three days prior to each test day 

  



 

 

Table 3. Descriptive statistics for blood pressure and heart rate before and after 14 days of treatment with 

Cyplexinol® and placebo (N = 18). 

Condition/Day/Time Systolic  

Blood Pressure 

(mm Hg) 

 

Diastolic  

Blood Pressure 

(mm Hg) 

Heart Rate 

(bpm) 

 Cyplexinol®, Day 1, Hour 0 114.83 (10.25) 76.33 (9.44) 69.17 (9.14) 

Cyplexinol®, Day 1, Hour 1 114.89 (9.98) 75.72 (10.14) 66.67 (7.90) 

Cyplexinol®, Day 1, Hour 2 118.50 (13.39) 76.78 (10.43) 64.00 (9.41) 

Cyplexinol®, Day 15, Hour 0 116.11 (11.95) 76.94 (10.75) 69.28 (10.31) 

Cyplexinol®, Day 15, Hour 1 113.17 (10.60) 74.44 (11.36) 65.67 (9.78) 

Cyplexinol®, Day 15, Hour 2 115.06 (11.47) 77.50 (10.19) 66.06 (11.56) 

    

Placebo, Day 1, Hour 0 115.44 (10.59) 75.83 (9.30) 70.67 (10.19) 

Placebo, Day 1, Hour 1 113.94 (10.58) 75.61 (10.74) 64.11 (10.37) 

Placebo, Day 1, Hour 2 116.50 (12.83) 77.22 (10.66) 65.72 (11.70) 

Placebo, Day 15, Hour 0 116.22 (11.41) 78.33 (8.67) 69.61(10.57) 

Placebo, Day 15, Hour 1 116.72 (13.22) 74.94 (10.16) 64.11 (11.35) 

Placebo, Day 15, Hour 2 118.94 (11.59) 76.33 (10.49) 64.17 (12.97) 

Note: values are mean ± (SD) 

 

  



 

 

Table 4. WOMAC and VAS outcomes for repeated measures t-test for Cyplexinol® (Day 1 vs Day 15). 

Outcome Measurement  Mean + SD 

 

p-value Effect Size 

WOMAC Pain 

    Day 1 

    Day 15 

 

6.69 + 3.80 

5.19 + 4.14 

.050* .498 

WOMAC Stiffness 

    Day 1 

    Day 15 

 

3.29 + 1.76 

2.41 + 1.97 

.039* .546 

WOMAC Physical Function 

    Day 1 

    Day 15 

 

21.50 + 14.11 

17.31 + 13.58 

.052 .493 

WOMAC Total 

    Day 1 

    Day 15 

 

31.59 + 19.50 

24.41 + 19.28 

.026* .595 

VAS1 Joint Pain 

    Day 1 

    Day 15 

 

63.68 + 15.44 

48.36 + 23.05 

.015* .637 

VAS2 Work Interference 

    Day 1 

    Day 15 

 

44.54 + 27.39 

39.10 + 25.99 

.413 .198 

VAS3 Recreational Activity 

Interference 

    Day 1 

    Day 15 

 

62.89 + 22.77 

48.93 + 24.96 

.023* .589 

VAS4 Mood Interference 

    Day 1 

    Day 15 

 

57.92 + 18.69 

40.85 + 23.32 

.012* .667 

VAS Total 

    Day 1 

    Day 15 

 

229.02 + 69.04 

177.24 + 91.86 

.024* .586 

* p ≤ 0.05 

 

 

  



 

 

Table 5. WOMAC and VAS outcomes for repeated measures t-test for Placebo (Day 1 vs Day 15). 

Outcome Measurement  Mean + SD 

 

p-value Effect Size 

WOMAC Pain 

    Day 1 

    Day 15 

 

6.22 + 3.75 

5.94 + 3.83 

.636 .114 

WOMAC Stiffness 

    Day 1 

    Day 15 

 

3.17 + 1.72 

2.89 + 1.94 

.562 .139 

WOMAC Physical Function 

    Day 1 

    Day 15 

 

20.11 + 13.00 

16.83 + 13.63 

.074 .449 

WOMAC Total 

    Day 1 

    Average Days 2-15 

 

29.50 + 17.30 

25.67 + 18.95 

.144 .361 

VAS1 Joint Pain 

    Day 1 

    Day 15 

 

58.38 + 28.11 

52.54 + 26.21 

.252 .409 

VAS2 Work Interference 

    Day 1 

    Day 15 

 

45.76 + 29.62 

40.83 + 28.24 

.456 .280 

VAS3 Recreational Activity 

Interference 

    Day 1 

    Day 15 

 

 

56.76 + 30.33 

54.53 + 31.78 

.720 .345 

VAS4 Mood Interference 

    Day 1 

    Day 15 

 

50.92 + 30.13 

49.60 + 26.17 

.793 .063 

VAS Total 

    Day 1 

    Day 15 

 

211.82 + 114.09 

197.50 + 104.20 

.475 .172 

* p ≤ 0.05 

  



 

 

Table 6. BMP outcomes for repeated measures t-test for Cyplexinol® (Day 1 vs Day 15). 

Outcome measurement 

 

Mean + SD 

 

p-value Effect size 

BMP2 (pg/mL) 

    Day 1 

    Day 15 

 

16.14 + 13.15 

18.31 + 12.80 

.215 .203 

BMP5 (pg/mL) 

    Day 1 

    Day 15 

 

2861.37 + 2665.21 

4376.02 + 2814.02 

.010* .654 

BMP6 (pg/mL) 

    Day 1 

    Day 15 

 

221.13 + 148.22 

255.71 + 168.67 

.079 .372 

BMP7 (pg/mL) 

    Day 1 

    Day 15 

 

3515.08 + 4083.14 

4422.65 + 4711.48 

.148 .271 

BMP9 (pg/mL) 

    Day 1 

    Day 15 

 

6.68 + 6.81 

5.05 + 3.38 

.112 .317 

TGFb1 (pg/mL) 

    Day 1 

    Day 15 

 

7692.55 + 6753.52 

14675.23 + 8055.54 

.001* 1.09 

* p < 0.05 

  



 

 

Table 7. BMP Outcomes for Repeated Measures t-test for placebo (Day 1 vs Day 15). 

Outcome measurement 

 

Placebo condition 

(Mean + SD) 

p-value Effect size 

BMP2 (pg/mL) 

    Day 1 

    Day 15 

 

21.04 + 14.07 

21.79 + 20.89 

.421 .051 

BMP5 (pg/mL) 

    Day 1 

    Day 15 

 

3687.57 + 3804.56 

5854.46 + 2779.40 

.022* .551 

BMP6 (pg/mL) 

    Day 1 

    Day 15 

 

246.95 + 181.51 

287.56 + 240.37 

.197 .220 

BMP7 (pg/mL) 

    Day 1 

    Day 15 

 

5434.12 + 6679.55 

6524.68 + 7745.08 

.143 .276 

BMP9 (pg/mL) 

    Day 1 

    Day 15 

 

7.87 + 8.61 

5.90 + 4.90 

.102 .332 

TGFb1 (pg/mL) 

    Day 1 

    Day 15 

 

10678.28 + 7182.89 

12572.98 + 8248.81 

.162 .255 

* p < 0.05 

  



 

 

Table 8. Descriptive statistics for alkaline phosphatase and cytokines. 

Condition/day/time Alkaline 

phosphatase 

(uM) 

TNF-α 

(pg/mL) 

IL-10 

(pg/mL) 

IL-6 

(pg/mL) 

IL-1β 

(pg/mL) 

 Cyplexinol®, Day 1, Hour 0 393.20 (177.90) 22.46 (10.65) 1.17 (0.57) 2.06 (0.83) 4.24 (3.06) 

Cyplexinol®, Day 1, Hour 1 384.80 (171.28) 22.96 (13.02) 1.22 (0.61) 1.86 (0.77) 4.30 (3.18) 

Cyplexinol®, Day 1, Hour 2 388.53 (176.53) 21.40 (10.76) 0.97 (0.58) 1.62 (0.69) 4.01 (3.28) 

Cyplexinol®, Day 15, Hour 0 422.47 (241.51) 20.90 (10.80) 1.17 (0.60) 1.89 (0.50) 3.97 (2.72) 

Cyplexinol®, Day 15, Hour 1 407.93 (201.83) 20.79 (9.62) 1.68 (0.59) 1.64 (0.60) 4.07 (3.26) 

Cyplexinol®, Day 15, Hour 2 398.53 (185.60) 21.34 (10.66) 1.10 (0.49) 1.52 (0.60) 4.51 (3.50) 

      

Placebo, Day 1, Hour 0 383.40 (167.41) 21.57 (9.77) 1.24 (0.56) 1.96 (0.74) 4.54 (3.65) 

Placebo, Day 1, Hour 1 382.00 (161.21) 21.29 (9.97) 1.08 (0.59) 1.78 (0.58) 4.73 (3.71) 

Placebo, Day 1, Hour 2 391.67 (171.23) 21.77 (9.52) 1.16 (0.77) 1.78 (0.74) 4.82 (3.88) 

Placebo, Day 15, Hour 0 388.20 (167.94) 21.22 (10.33) 1.42 (0.99) 1.94 (0.83) 4.22 (3.57) 

Placebo, Day 15, Hour 1 384.27 (164.62) 21.32 (9.56) 1.16 (0.78) 1.82 (0.69) 4.20 (3.09) 

Placebo, Day 15, Hour 2 396.13 (182.47) 20.83 (8.24) 1.20 (0.94) 1.82 (0.89) 4.34 (3.06) 

Note: values are mean ± (SD) 

 

  



 

 

 

 

Figure 1. Consort chart. 

 


