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Biomodulation of Osteoarthritis 
  By Martin Plotkin, MD, and Alta A. Smit, MD

Introduction

Osteoarthritis (OA) is a chronic, dis-
abling condition that affects synovial 
joints. Its pathogenesis involves mul-
tiple etiologies, including mechani-
cal, genetic, and biochemical factors. 
OA is generally described as “nonin-
flammatory” arthritis in contrast to 
rheumatoid arthritis, but this is in-
creasingly recognized as a misno-
mer, since inflammation does indeed 
contribute to both the symptoms 
and the progression of OA.1 Morn-
ing or inactivity stiffness is a com-
mon symptom in OA, but acute in-
flammatory flares with all the clinical 
signs (redness, warmth, swelling, 
and further loss of function) are also 
common in OA patients.

From the homotoxicological per-
spective, OA falls into the degenera-
tion phase on the Disease Evolution 
Table and shares many of the char-
acteristics of degenerative disease 
processes, namely, chronic inflam-
mation accompanied by the release 
of dangerous free radicals such as 
peroxynitrite, disturbance of the 
normal cycle of degeneration and 
repair, and disturbance of angiogen-
ic balance in the direction of inap-
propriate vascularization.

Inflammation in osteoarthritis

The effects of subclinical chronic in-
flammation in OA are now increas-
ingly being recognized.2 The onset 
of acute inflammation is generally 
sudden, with the above-mentioned 
symptoms developing in a matter of 
minutes or hours. Neutrophils are 

the most abundant cells and proin-
flammatory cytokines such as IL-1, 
TNF-α, and IL-8 are the most 
prominent. In contrast, chronic in-
flammation develops over a longer 
period of time and may persist for 
weeks, months, or years. Markers of 
chronic inflammation such as C-re-
active protein (CRP) may be elevat-
ed in patients with OA and may be 
mediated by IL-6, which is the ma-
jor cytokine secreted by macrophag-
es. IL-6 may also play a role in an-
giogenesis, which is another factor 
contributing to the pathology of OA 
(see below).
The outcome of acute inflammation 
is elimination of the irritation, fol-
lowed by restoration of the tissues 
to their original state. In chronic in-
flammation, on the other hand, in-
flammation and repair occur concur-
rently, and the joints remain 
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Figure 1: Degradation and repair in the 
matrix. In osteoarthritis, the catabolic/
anabolic rhythm is disturbed.
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abnormal even after the inflamma-
tion subsides. In chronic inflamma-
tion, the cells that predominate are 
macrophages and often lymphocytic 
infiltrates. Chronic inflammation can 
therefore be seen as a misguided at-
tempt on the part of chondrocytes 
and other cells to eliminate damaged 
tissue and to effect repair.

Anabolic/catabolic imbalance

Oscillation between degradation 
and repair is a normal occurrence in 
the matrix. Although the extracellu-
lar matrix is the functional unit in 
this process, homeostasis is affected 
by chondrocytes. Matrix metallo-
proteinases (MMPs) are stimulated 
by inflammatory cytokines and ma-
trix degradation products to induce 
degradation of older or damaged 
tissues and are counterbalanced by a 
number of growth factors, notably 
also members of the TGF-β family, 
Bone Morphogenetic Proteins 

(BMPs), which reciprocally inhibit 
the actions of the MMPs and there-
fore induce tissue healing. This cata-
bolic/anabolic oscillation is of vital 
importance in normal tissue integri-
ty.3,4 When the process is disturbed 
(due to continuous tissue damage, 
either by mechanical stressors or 
toxins) or the body’s ability to trig-
ger repair reduced (due to either a 
deficiency of growth factors or an 
inability to respond to them, as is 
seen in old age), an overactive cata-
bolic/anabolic cycle results (see Fig-
ure 1). 
To better understand cartilage de-
struction, at least inasmuch as it is 
mediated by chondrocytes them-
selves (sometimes called chondro-
cytic chondrolysis), we must study 
the molecular mechanisms that dis-
rupt the balance between chondro-
cyte catabolic and anabolic activity. 
Since chondrocytes are lost to cell 
death at some point in the process of 
cartilage destruction, it is also im-

portant to know whether these mo-
lecular factors also contribute to cell 
death.
The cause of chronic synovitis in 
OA is not well understood. Debris 
or parts of cartilage may be found in 
the synovium, where they provoke 
typical responses to foreign bodies. 
Mechanical injury can also lead to 
the secretion of free radicals or reac-
tive oxygen species (ROS).

ROS and chronic cartilage  
destruction

The role of ROS in cartilage damage 
remains controversial. Recently, 
Green et al. added to the literature 
describing the role of ROS release 
after mechanical injury in the pro-
gression of cartilage destruction.5 
Nitric oxide in particular is impli-
cated in this process and may com-
bine with other ROS to form the 
highly toxic compound peroxyni-
trite.
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Figure 2: Molecular pathophysiology of osteoarthritis (adapted from Loeser1)
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ROS also will induce inflammatory 
mediators, such as NF-κB, IL-1, and 
IL-6. ROS have been implicated in 
chondrocyte senescence.6 ROS may 
also have a direct influence on the 
production of Vascular Endothelial 
Growth Factor (VEGF), a powerful 
stimulator of angiogenesis and 
chronic inflammation.7

Angiogenesis and chronic 
inflammation

The formation of new blood vessels 
is essential during fetal development 
but rarely occurs in adults except in 
overzealous attempts at remodeling 
and regeneration, as in OA. Inflam-
matory mediators can stimulate an-
giogenesis either directly or indi-
rectly. Inflammatory cells that 
pro duce this effect include mac-
rophages and mast cells, which are 
present in the OA synovium. Mac-
rophages are generally found wher-
ever abnormal angiogenesis occurs, 
as in synovitis and tumors. Angio-
genesis may be important in poten-
tiating or perpetuating inflamma-
tion, rather than initiating it. On the 
other hand, angiogenesis may be in-
directly self-perpetuating because it 
increases inflammatory cell infiltra-
tion and thus increases the cells that 
secrete angiogenic factors such as 
VEGF and Fibroblast Growth Factor 
(FGF-1).8

Vascularization of normally avascu-
lar cartilage and at the osteochon-
dral junction is a feature of OA. In 
growing individuals, angiogenesis is 
required for normal endochondral 
ossification to close long bones. This 
process is mediated by VEGF from 
hypertrophic chondrocytes. In OA, 
however, growth through osteo-
phytes at the joint margin also oc-
curs through osteochondral ossifica-
tion. Cartilaginous extensions of the 
articular surface become invaded by 
blood vessels, and bone extends 
from the subchondral structures. 

Neoinnervation also follows angio-
genesis and may contribute to pain 
in chronic synovitis (see Figure 2).
Targeting these aspects could lead 
to novel approaches to treating OA. 
The fact that Zeel, a homeopathic 
combination medication, is formu-
lated to address these aspects, along 
with its excellent tolerability, makes 
it an ideal option for treating the 
chronic inflammation seen in OA.

Bioregulatory treatment of OA

We have seen in the previous section 
that OA is characterized by chronic, 
low grade inflammation with fre-
quent flare-ups of acute inflamma-
tion. Conventional treatments 
(NSAIDs, paracetamol/acetamino-
phen, and/or intra-articular corti-
costeroids) act to suppress only cer-
tain aspects of the inflammation and 
have significant side effects.
Intra-articular administration of 
hya luronic acid attempts to supply 
the cartilage with proteoglycan sup-
port.9 Combinations of chondroitin 
sulfate and glucosamine have long 
been used for this purpose in treat-
ing OA, with variable evidence of 
efficacy.10,11,12 Some promising new 
treatments use autologous serum.13 
The use of antioxidants in OA has 
not been proven to be beneficial and 
remains controversial.14

In view of the pathogenesis outlined 
above, the use of low-concentration 
antigens with a multi-target regula-
tion such as is seen in the antihomo-
toxic repertoire becomes interest-
ing.

Traumeel and Zeel as  
combination therapy in OA

Traumeel has been shown in studies 
to be both clinically efficacious and 
an immune-modulating medica-
tion15-21 and should be considered 
for its immune-regulating proper-
ties, which promote repair while 

permitting a certain level of inflam-
mation so that degradation of debris 
can occur. 
Zeel has been used for degenerative 
arthritis for many years; empirical 
evidence indicates that it is as effec-
tive as Cox-1 and Cox-2 inhibitors 
in treating OA.22 However, it may 
have a special role to play with re-
gard to the pathophysiology of 
chronic inflammation. Many of its 
ingredients, such as Rhus tox, con-
tain flavonoids, known for their an-
tioxidant effects.23 Rhus tox and Ar-
nica also have been shown to have 
effects on IL-6, which is secreted by 
macrophages and may play a central 
role in chronic inflammation and an-
giogenesis. In an animal study, 
Stančíková demonstrated that when 
rabbits with experimentally induced 
arthritis were treated with either 
Zeel or a solvent (reference sub-
stance), the Zeel group developed 
far fewer erosions and less hypertro-
phic cartilage than the solvent 
group.24 Histochemical analysis also 
revealed significant vascularization 
of the deeper layers of cartilage in 
the animals treated with the solvent, 
whereas the Zeel group developed 
only a few capillaries. (In view of 
the central role that angiogenesis 
appears to play in the pathophysiol-
ogy of OA, this is a very important 
finding.) And finally, the arrange-
ment of chondrocytes was also much 
more structured in the verum group. 
It is interesting to note that the alka-
loid sanguinarine, found in Sangui-
naria canadensis (one of Zeel’s in-
gredients), has been shown to 
inhibit VEGF.25,26

Conclusion

Ongoing research is clarifying the 
complex pathophysiology of OA. 
Disruption of the catabolic/anabolic 
cycle of the cartilaginous matrix ap-
pears paramount. New evidence 
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suggests that both the generation of 
ROS (through mechanical pressure) 
and angiogenesis contribute signifi-
cantly to the development of chron-
ic inflammation, tissue destruction, 
and pain. Standard treatment with 
NSAIDs aims primarily to reduce 
inflammation and control pain. Sub-
stances that inhibit MMPs are cur-
rently deemed too toxic to be of any 
use in OA. Viscosupplements, chon-
droitin sulfate and glucosamine, and 
some other novel treatments are also 
used, with variable evidence of effi-
cacy.
Due to the different effects of the 
two antihomotoxic medications 
Traumeel and Zeel on acute and 
chronic inflammation, it is feasible 
to administer these two products in 
combination: Zeel for long-term 
treatment, Traumeel at the begin-
ning of treatment and for acute 
flare-ups. Both of these medications 
have been shown to have excellent 
tolerability profiles. Further research 
is warranted to clarify the exact ef-
fect of Zeel on angiogenesis and the 
effect of the medication on ROS in 
chronic inflammation.|
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Osteoarthritis is generally described as “non-inflammatory” arthritis,  
but acute flare-ups with clinical signs of inflammation such as redness, 
warmth, swelling, pain, and loss of function are common in OA patients 
(here: inflamed elbow joint).




