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is the only orally available BMP-Complex providing the 
active BMP signaling peptides (BMP 2 through 10) plus 
endogenous growth factors (TGF-beta, IGF, VEGF, and 
bFGF) all in their natural, physiologic concentrations. 
This places Cyplexinol® in its own class of nutritional 
supplements known as BMP-complexes, which include 
surgical products called demineralized bone matrix, 
offering benefits that traditional nutritional ingredients and 
supplement cannot provide. 

Commonly recommended joint health supplements such 
as MSM, SAMe, or glucosamine/chondroitin indirectly 
promote joint comfort, but they do not stimulate de novo 
formation of cartilage.* MSM works through free radical 
scavenging activity that is believed to facilitate the 
removal of certain metabolic waste.* SAMe has provided 
joint comfort support for some individuals, which reflects 
improved joint mobility.* Glucosamine is naturally found in 
cartilage and other connective tissues, while chondroitin 

promotes the retention of water in cartilage, thereby 
providing protective cushioning for the joints.* Therefore, 
MSM, SAMe, or glucosamine/chondroitin may help 
improve joint mobility and functionality, but ultimately only 
act as building blocks that chondrocytes can absorb and 
use to create proteins such as proteoglycans.* Products 
containing these ingredients do not help support the 
differentiation of MSCs into chondrocytes.*

Similarly, newer agents such as egg shell membrane 
(ESM), hyaluronic acid, and UC-I I (undenatured collagen) 
have shown some clinical benefit, but do not possess the 
ability to help support cartilage growth.* More specifically, 
ESM is a rich source of collagen, hyaluronic acid, amino 
acids, glucosamine, and chondroitin, but ESM has the 
same function as each of the individual supplements 
above* Once again, ESM would only provide cartilage 
building blocks for chondrocytes.* Hyaluronic acid, which 
is also a component of ESM, only cushions and lubricates 
joints.* Furthermore, collagen preparations (e.g., UC-I I) 
are fully hydrolyzed products that degrade the BMPs and 
other growth factors, leaving collagen peptides that solely 
consist of purified collagen that does not contain bone or 
cartilage  stimulating proteins.*
 
Therefore, Cyplexinol® is the only BMP-Complex that not 
only supports a healthy immune response, but stimulates 
the differentiation of MSCs into chondrocytes that 
induce de novo cartilage tissue growth!* This makes it 
the only osteoinductive complex which can help support 
the body’s ability to stimulate the formation of cartilage.* 
Recent clinical research suggest Cyplexinol® helps 
support the ability to grow new bone and cartilage tissue, 
thereby offering all individuals a new and innovative 
option in bone and joint health.*

“Recent clinical research suggest 
Cyplexinol® supports the ability to 

grow new bone and cartilage tissue, 
thereby offering all individuals with a 
new and innovative option in bone and 

joint health.*”
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NEW PARADIGM FOR ADDRESSING JOINT 
HEALTH THROUGH OSTEOINDUCTION

Joints Forming a Connection

A joint or articulation is the area where two adjacent 
bones are strongly anchored to each other by cartilage or 
fibrous connective tissue in order to form a connection. 
There are two classes of joints: functional and structural. 
Functional joints may be immoveable/fixed (synarthroses 
joints), partially moveable (amphiarthroses joints), or 
freely moveable (diarthroses joints). Structural joints 
include fibrous (fixed) joints in which fibrous connective 
tissue holds the bones together; cartilaginous (partially 
moveable) joints in which cartilage connect the bones; 
and synovial (freely moving) joints. The bones which form 
a synovial joint are connect by an articular capsule that is 
comprised of a synovial membrane, articular cartilage, and 
a joint cavity that is filled with synovial fluid. The joints are 
further classified into types.

There are three types of fibrous joints:
Sutures (e.g., joint between the cranial bones and  
the skull)
Gomphoses (e.g., tooth socket)
Syndesmoses (e.g., joint between the fibula and tibia)

There are two types of cartilaginous joints:
Symphyses (e.g., intervertebral disc)
Synchondroses (e.g., vertebrae)

There are six types of synovial joints:
Pivot (e.g., neck)
Ball and socket (e.g., shoulders, hips)
Gliding (e.g., wrist)
Hinge (e.g., fingers, toes)  
Planar (e.g., ankle)
Saddle (e.g., thumb)

Stem Cells and the Right Signal – the key to it all

Although each of the joints are structured somewhat 
differently and have distinct functions, tissue that forms 
the joints are of the same origin. More specifically, 
mesenchymal stem cells (MSCs) differentiate into 
multiple cell lineages which include chondrocytes and 
fibroblasts, among others, and it is the differentiation of 

these cells that leads to the formation of almost all types 
of connective tissue such as cartilage, interstitial fibrous 
tissue, and more dense tissue (e.g., tendons, ligaments). 
MSCs are key to kick off the chondrogenic pathways, 
key for enhanced joint comfort. Indeed, the chondrogenic 
differentiation of MSCs plays a significant role in 
cartilage tissue growth and maintenance. In addition, 
research shows that chondrogenic stimulants such as 
bone morphogenetic proteins (BMPs), especially BMP-
6, promotes cartilage matrix deposition. Furthermore, the 
integration sites of tendons or ligaments with the bone 
contains specialized tissue called enthesis, which is 
comprised of fibrocartilaginous tissue, and BMP signaling 
has been shown to influence fibrocartilaginous growth in 
rotator cuff repair. BMP-7, in particular, has demonstrated 
the ability to positively influence tendon-bone integration 
and support the body’s natural healing processes.

The BMP binding and activation process is followed by 
downstream activation of SMADs 1, 5 and 8. In particular, 
the BMP-activated type I receptor phosphorylates 
SMAD-1, -5, and -8, which leads to the formation of 
heteromeric complexes with SMAD-4. The final complex 
is translocated into the nucleus where it functions as 
a transcription factor that induces the expression of 
BMP-responsive genes. Accordingly, activated SMAD 
complexes induce MSC DNA, thereby propagating the 
differentiation of MSCs into chondrocytes. Accordingly, 
research indicates that chondrocytes regulate the 
development of the extracellular matrix (ECM) of cartilage. 
The generation of new cartilage tissue dissipates 
stress between the soft tissue and bone. This is key in 
maintaining the mechanical functions of the joint, which 
over time can deteriorate and cause discomfort and loss 
of normal function.  

Essential signals helping support the body’s ability 
to grow new cartilage tissue – a new way to help 
keep joints healthy

Furthermore, once differentiation occurs, the underlying 
cartilage matrix can be produced. In an in vitro model 
utilizing human articular (point of bone to bone contact) 

chrondrocytes from healthy and non-healthy tissue,  
BMP-6 was administered. The key findings from the 
study were that BMP-6 stimulated growth in both healthy 
and non-healthy chondrocytes. BMP-6 enhanced the 
biosynthesis of proteoglycans, thereby suggesting a 
homeostatic role in maintaining the integrity of adult 
cartilage. Chondrocytes facilitate the development 
and repair of the extracellular matrix (ECM) of 
cartilage by synthesizing matrix components such as 
glycosaminoglycan side chains and proteoglycans, and 
then secreting them into the ECM. Therefore, these 
findings demonstrate that BMP signaling has the ability 
to stimulate and help support the body’s natural healing 
process and strengthen the underlying architecture of 
numerous tissue types within the joints. 

A similar study also showed that the expression of BMP-
4 and BMP-5 was significantly decreased in the synovial 
tissue in comparison to normal donors (NDs). There was 
also decreased BMP-4 and BMP-5 expression in the 
synovial tissue of participants with OA in comparison to 
NDs. These findings indicate that BMP plays a specific 
role in joint homeostasis.

In addition to maintaining the proper cellular groundwork 
for intrinsic joint tissue growth, BMP activation can have 
an impact on interleukin regulation/feedback, rapidly 
increasing joint comfort. The proliferation of cytokines, 
such as interleukin (IL-1 and IL-6), within the joint space 
can cause negative changes in joint tissue. IL-1, in 
particular, activates matrix metalloproteinases (MMPs) 
and the NF-Kappa B transcription factor BMP have 
been documented to modulate both IL-1 and IL-6 levels 
supporting joint health and comfort.

Nutritional modalities to help support healthy 
cartilage – the future is now with Cyplexinol®

As the previous sections highlights the essential role for 
numerous BMPs in cartilage production and function, 
only two BMPs are available synthetically and only for 
spinal surgery and traumatic bone repair. Cyplexinol® 
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“Therefore, these findings demonstrate 
that BMP signaling has the ability to 
stimulate the body’s natural healing 

process and strengthen the underlying 
architecture of numerous tissue types 

within the joints.”


