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in the history of modern medicine, we have been experienc-
ing many paradigm shifts driven by advancements in scien-
tific knowledge followed by development of new tools to 
finally demonstrate validity of the underlying hypotheses—
the scientific evidence.

one of the shifts painstakingly taking place at the moment 
is the shift back from reductionist to complex thinking.

in the words of John holland: “for the last 400 years science 
has advanced by reductionism. . . . The idea is that you could 
understand the world, all of nature, by examining smaller and 
smaller pieces of it. When assembled, the small pieces would 
explain the whole.”1

biological systems, however, are complex with properties 
that cannot be explained by assembling all the pieces. They 
therefore pose a challenge for drug discovery and reductionist 
thinking, which is thought by some to have a detrimental effect 
on this process.2

disease processes as well are difficult to reduce to a collec-
tion of linear events. Most malignancies are of multifactorial ori-
gin and consequently have multiple targets to be addressed when 
successful treatment is the goal. This also applies to the majority 
of diseases with immunological and inflammatory pathophysiol-
ogy such as rheumatoid arthritis or possibly chronic osteoarthri-
tis3 as well as chronic diseases with hypothesized interaction 
between more than one organ system such as irritable bowel syn-
drome and inflammatory bowel disease.4

drug combinations offer a promising strategy to address 
this issue, as they are generally more specific to cellular contexts 
than are single agents; however, the concern is that therapeutic 
synergy will be accompanied by synergistic side effects.5 
Multicomponent medications are medications that go beyond 
the common model of “one molecule–one target.” More specifi-
cally, a multicomponent medication is a formula consisting of 
more than one active ingredient that can be either molecules or 
herbal extracts, depending on the complexity of prepara-
tion. examples include any herbal medication (eg, any herbal 
traditional Chinese medicine preparation) or Sudafed 
Cough&Cold. Plant materials, through their multicomponent 
nature and therefore combination chemistry, may be especially 

well suited for such a multitarget approach.6 The use of ultra 
low* concentrations of substances offers another avenue for the 
delivery of nontoxic interventions with novel areas of applica-
tion. This approach is a therapy pathway for both conventional 
and alternative medical therapies for reaching the right balance 
between clinical outcomes and side effects.7-11

bioregulatory medicine is an emergent science concerning 
itself with complex bioregulatory networks, as well as using mul-
ticomponent medicines to manipulate networks and multiple 
organ systems rather than single targets.12 in this supplement, 
some exemplified principles of bioregulatory medicine and its 
role in the multitarget approach are depicted and data from past 
and ongoing research are presented. To validate these concepts, 
however, high-quality research in this field is warranted. An 
interesting role may be played by bioinformatics, which lends 
itself to compute multiple networks and interactions.13,14
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*The concentration of an ultra low dose differs from substance to substance. in 
the medications described in this supplement, it either is in the range of 1/10 of 
its physiological concentration in the case of a so-called metabolic factor, or in 
plants, it is often dictated by the toxicity of the plant and then included above the 
so-called first safe dilution. This is normally a 1:10 000 dilution of the plant.



What is Biopuncture?
Biopuncture is an effective and safe injection methodology in which ultra-low dose medications are 
injected in specifi c anatomical locations, systematically selected after a well-structured conventional 
medical and specifi c Biopuncture diagnostic process. Biopuncture is practiced worldwide by primary care 
physicians, specialists in sports medicine, orthopedic surgeons, and specialists in physical medicine and 
rehabilitation.

What can be treated with Biopuncture?

• Sports injuries: Achilles tendonitis, ankle sprain, tennis and golf elbow

• Musculoskeletal pain: Neck pain and back pain, joint pain

• Infl ammations: Bronchitis, gastritis, cystitis, sinusitis

• Allergies: Asthma, eczema, hay fever

• Headaches: Migraine, tension headache, whiplash

How can I learn Biopuncture?
The best way to learn Biopuncture is to follow one of the hands-on seminars organized in collaboration 
with the IABP. Request for more information on Biopuncture by sending an e-mail to: 
info@iabp-online.com.

A very recent and easy to study handbook on Biopuncture can be found with the following reference: 
Kersschot J. The Clinical Guide to Biopuncture: The Use of Biotherapeutic Injections in Everyday Practice. 
Aartselaar, Belgium: Inspiration; 2010.

I n t e r n a t i o n a l  A c a d e m y  o f  B i o p u n c t u r e

A superb addition to 
your compendium of clinical tools

info@iabp-online.com

IABP
International Academy
of Biopuncture
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Approximately 10% to 15% of the adult population 
suffers from irritable bowel syndrome (ibS), 
although in many, the symptoms are relatively 
mild. however, because the condition is so com-
mon, even if only one patient in 10 consults a physi-

cian, this represents a burden on health services in excess of that 
posed by inflammatory bowel disease. furthermore, although 
there are effective treatments for inflammatory bowel disease, 
such as mesalazine, steroids, azathioprine, and biological thera-
pies, there have been no new pharmacological agents available in 
europe for the treatment of ibS for more than 20 years, and there 
are relatively few in the pipeline.1 despite the enormous size of 
the ibS problem, pharmaceutical companies have been deterred 
from entering this field because of the complexities of the under-
lying pathophysiology as well as the excessive demands of the reg-
ulators in terms of safety and the lack of agreement on suitable 
outcome measures. it is now recognized that ibS is a multifactori-
al problem; therefore, concentrating on one particular mecha-
nism is likely to help only a subset of individuals at best. in 
addition, targeting one specific receptor is quite a risky strategy 
because of the built-in redundancy of biological systems whereby 
if one receptor is blocked, another may take over its function. This 
may explain why the more old-fashioned “dirty” drugs such as tri-
cyclic antidepressants seem to be relatively useful in ibS. it may 
also account for why probiotics are of benefit in ibS as they too 
have such a wide range of different activities.

our understanding of the pathophysiology of ibS has 
advanced considerably during the last two decades.2 ibS was ini-
tially thought of as just a disorder of motility, but it is now recog-
nized to be a complex interaction of physiological and 
psychological phenomena on which impinge a whole host of 
exogenous factors such as microbes and nutrients (Table). There 
is also a strong familial incidence of the condition,3 suggesting 
that genetic factors4 as well as social learning are important. Thus, 
there is compelling evidence that ibS is multifactorial in origin. 

There are currently two models for explaining disease 
expression: the biopsychosocial and the heterogeneity models. 
The former attributes disease to the interaction of physical, envi-

ronmental, and psychological factors,5,6 and the latter considers 
the possibility that ibS is not a single entity but a collection of 
disorders with different etiologies. obviously, both of these 
hypotheses have major implications with respect to treatment 
and especially the development of new therapeutic modalities.1 

With this increase in the appreciation of the diverse patho-
physiology has come a greater awareness of the clinical manifes-
tations of the disorder, such as the fact that it is just as common 
in the elderly7 and that symptoms can be extremely severe, espe-
cially in patients referred to secondary care. female patients 
liken the pain to that of childbirth,8 the bloating can be accompa-
nied by an increase in girth of up to 12 centimeters,9 and the 
bowel dysfunction can be extreme. for instance, the diarrhea is 
not infrequently accompanied by fecal incontinence, and it has 
been shown recently that long-term constipation can be as much 
of a risk for pelvic floor damage as giving birth.10 

Another facet of ibS is the tendency of patients to experi-
ence a variety of noncolonic symptoms such as backache, lethar-
gy, and a range of urological as well as gynecological symptoms.11 
of the latter, dyspareunia is common, and this may partly 
explain why so many women find that ibS interferes with sexual 
function.12 These noncolonic symptoms are also important 
because they may result in general practitioners referring 
patients to the wrong specialty. for instance, if the back pain is 
prominent, it might be considered orthopedic or if the pain is 
worse with menstruation, which is very common in ibS, a gyne-
cological opinion might be sought.13,14 in this type of situation, 
patients can be subjected to a variety of inappropriate investiga-
tions or even undergo unnecessary surgical interventions. not 
surprisingly, with all of these issues affecting their lives, individu-
als with ibS can experience an erosion of quality of life (Qol), 

Irritable Bowel Syndrome
P.J. Whorwell, Md, Phd, frCP

Table Putative Pathophysiological Mechanisms in irritable 
bowel Syndrome

Abnormal motility
disturbed visceral sensation
Abnormal central processing of gut sensations
inheritance
dietary factors
inflammation
Gut bacterial imbalance
neuroendocrine factors
Psychological factors
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which may become so poor that it can be worse than that suf-
fered by patients with end-stage renal disease or diabetes.15 As a 
result, a sense of hopelessness can be engendered, which can lead 
to patients feeling suicidal,16 especially in view of the notorious 
inadequacies of treatment and the prospect of no relief of their 
symptoms in the future.

The management of ibS is difficult as it involves a “trial and 
error” approach that often is time consuming and frustrating for 
both patient and physician alike. dietary manipulation has to 
take into account the fact that sufferers may actually be intoler-
ant of foods that are traditionally considered healthy. 
Consequently, cereals may have to be avoided because they con-
tain insoluble fiber.17 fruits and vegetables may cause problems 
due to their content of fermentable oligo-, di- and monosaccha-
rides and polyols.18 The mainstay of pharmacological treatment is 
the use of antispasmodics in combination with antidiarrheals or 
laxatives as appropriate. if these fail, then antidepressants either 
of the tricyclic or serotonin reuptake inhibitor class can be tried; 
gastroenterologists favor the former,19 despite trial evidence sug-
gesting that both classes are equally effective.20 once all pharma-
cological approaches have been exhausted, a variety of behavioral 
techniques can be offered, including psychotherapy, hypnothera-
py, and cognitive behavioral therapy.21 in addition, it has been 
shown that patients with ibS are frequent users of complementa-
ry and alternative therapies22 such as homeopathy.

With the possible exception of tricyclic antidepressants, 
the drugs that are currently at our disposal target only one of 
the putative pathophysiological mechanisms of ibS and there-
fore, for instance, antidiarrheals may improve loose bowels but 
do nothing for pain. likewise, antispasmodics may improve 
pain but have little or no effect on bowel habit. Consequently, it 
may be necessary to use combinations of these medications, and 
even then it is difficult to address all the mechanisms involved 
in a particular individual. Thus a case could be made for the 
concept that developing a preparation with a variety of activities 
might have considerably more potential in the treatment of ibS 
than the current approach of concentrating on compounds with 
a narrow spectrum of activity. it is difficult to predict which 
would be the most rewarding combination of abnormalities to 
address, but based on the current state of knowledge, an effect 
on motility, visceral hypersensitivity, inflammation, and possi-
bly the central nervous system (especially in cases of anxiety) 
would seem to be an obvious goal. however, another hurdle to 
testing such an approach is the problem of the design of clinical 
trials in this area.

in order to try to improve the quality of clinical trials in ibS, 
a variety of diagnostic criteria have been developed. The first is 
the Manning Criteria,23 followed by various versions of the rome 
Criteria, of which rome iii24 is the most recent (although how 
this latest version compares with the previous ones remains to be 
determined). The rome criteria are the most widely used, 
although the Manning Criteria still have a lot to commend them. 
Certainly the development of criteria has greatly improved the 
homogeneity of patients entering clinical trials, although they 

give no indication of severity. There are only two instruments for 
measuring severity: the functional bowel disorder Severity 
index25 and the ibS Symptom Severity Score.26 The latter is spe-
cific for ibS, is used widely for assessing severity, and can be used 
as an outcome measure in terms of defining a responder as a 50% 
reduction in his or her score. however, this instrument has the 
disadvantage that a 50% reduction of a high score may not be 
clinically similar to a 50% reduction of a low score, although 
there are some data to suggest this may not be such a problem as 
might be expected.27 

other outcomes are designed to capture improvement in 
terms of whether, compared with how they were before treat-
ment, patients consider their symptoms to be adequately or sat-
isfactorily relieved.28 The uS food and drug Administration 
(fdA) has recently announced that it considers all the currently 
used outcome measures in ibS suboptimal. The fdA has there-
fore initiated a program of development of a patient reported 
outcome measure, although the final version will not be available 
for a few years. in the meantime, trials will continue to use exist-
ing outcome measures. All clinical trials in ibS should also be 
accompanied by a Qol assessment. A number of these are avail-
able, but the ibS Qol is probably the most widely utilized.29

The final obstacle to drug development in this field is the 
very strict line on safety that has been adopted by the regulatory 
authorities in relation to any new drugs for ibS.30 This stance is 
based on the assumption that ibS is not a fatal condition, despite 
the fact that some sufferers are driven to suicide and their Qol 
can be poor. regulators also fail to appreciate how desperate 
patients are to have some new therapeutic options for this condi-
tion. This desperation has recently been highlighted by a study 
showing that patients would be prepared to trade some life 
expectancy or risk of severe side effects from a drug in order to 
gain some relief from their symptoms.31 At least these restrictions 
would not apply to bioregulatory medicines with their ultra low– 
dose formulations and resulting safety profile. 

Thus in summary, there is a huge unmet need for new thera-
peutic options in ibS, but there are a number of impediments to 
progress in this area. These include knowing what mechanisms 
to target as well as trying to meet what could be considered to be 
the excessive needs of the regulators in terms of design of trials 
and especially safety. 
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Bioregulation is defined as the regulation of biological 
processes.1 bioregulatory medicine aims to target 
these processes in the human organism to restore 
proper functioning of autoregulating feedback loops 
that have been impaired during disease evolution. 

The hallmarks of bioregulatory medicine can be summarized in 
three ways: (1) a systems approach, which is used in clinical prac-
tice; (2) multitargeting features of the therapeutic method and 
preparations (the stage of the disease process is also considered); 
and (3) the ultra low–dose design of these preparations, which 
evokes multiple responses to a multitude of near-threshold stim-
uli produced by ultra low–diluted substances.

Multitargeted therapy becomes more and more the com-
mon buzzword in the medical and scientific community in light 
of increasing knowledge about the multifaceted nature of many 
diseases, especially chronic ones: increasing resistance to existing 
drugs, a decreasing number of new effective drugs, and a grow-
ing number of comorbidities in the aging population.2,3 Targeting 
multiple pathways to reach optimal therapy has been favored 
when treating pneumonia,4 dyslipidemia,5 metabolic syndrome,6 
and many other diseases. Methodological approaches to multi-
targeted therapy in conventional medicine vary from combining 

several drugs7,8 or natural compounds,9 which are expected to 
exert synergistic effects, to designing new drug entities by nano-
technologies10 or genetic engineering.11 however, although multi-
targeting can be seen as a relatively new trend in therapeutic 
approaches in modern conventional medicine,12 traditional med-
ical approaches, such as traditional Chinese medicine,13 tradi-
tional phytotherapy,14 and other holistic therapy concepts, have 
applied multitargeting in their practice since their creation.

during the past few decades, knowledge about the inge-
nious complexity of human organisms, along with the complexi-
ty of common diseases and pathogenetic networks interrelating 
and connecting different organism systems, has been increasing. 
The image of a human being as an open and adaptive system that 
pursues the objectives of adaptation to the environment and sur-
vival has been repeatedly reinforced in the medical and scientific 
community.15,16 Chapman et al,15 in their perspective article, 
define “system” as a set of components constituting a whole 
within which a component interacts with or is related to at least 
one other component; ultimately, all components serve a com-
mon objective. kaizu et al17 emphasize that robustness against 
wide fluctuations (other than biological oscillations) in variables 
is considered a common design principle of a biological system. 
The view of such systems on the biology of the human organism 
has huge implications for medical thought because it encourages 
the medical community to sway more and more from a paradigm 
of treating major disorders and symptoms of the patient toward 
treating the patient as a whole unique system. Also, the system in 
this case possesses multiple options for responding to external 
interventions and displays a determination to sustain its own 

The Bioregulatory Approach to Work-related 
Musculoskeletal Disorders: Using the Multicomponent 

Ultra low–dose Medication Traumeel to Target the 
Multiple Pathophysiological Processes of the Disease

konstantin Cesnulevicius, Md, Phd

The burden of chronic diseases in modern society is well recog-
nized. increasing resistance to existing drugs, a decreasing 
number of new effective drugs, and a growing number of comor-
bidities in the aging population force the medical community to 
look for innovative approaches in disease management. 
bioregulatory medicine is one of such approaches. The multifac-
torial origin of many chronic diseases suggests multiple targets 
to be addressed when successful treatment is the goal. This also 
applies to most diseases with immunological and inflammatory 
pathophysiological features, such as work-related musculoskel-

etal disorders. Consequently, strategies for the development of 
either rationally designed multitargeted agents or the optimiza-
tion of combining existing targeted agents are essential. Traumeel 
is a medication with bioregulatory properties that has been suc-
cessfully applied to treat musculoskeletal injuries. This article 
provides an overview of current scientific evidence about this 
medication and proposes a hypothesis of possible mechanisms 
of action presented from a viewpoint of a pathophysiological 
model of work-related musculoskeletal disorders. (Altern Ther 
Health Med. 2011;17(2 Suppl):S8-S17.)
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activities.18 The capability of the human organism to self-regulate 
to maintain homeostasis in a constantly changing external and 
internal environment via complex networks of feedback loops is 
a proposed target of many complementary medical systems, 
including traditional Chinese medicine,19 acupuncture,20 and bio-
regulatory medicine.1

one of such complex networks is an inflammatory network 
consisting of many inflammation-related components and their 
feedback loops, including cytokines, transcription factors, and 
regulatory genes.21-23 This network plays a major role in the 
pathophysiological features of work-related musculoskeletal dis-
orders (MSds). for example, Xu and Murrell,24 in their hypothe-
sis of the pathogenesis of tendinopathy, suggest a model of 
interrelations between different functional networks, such as oxi-
dative stress, apoptosis, matrix remodeling, tissue regeneration, 
and angiogenesis. it is well accepted that components of these 
functional networks are also regarded as players in inflamma-

tion-related processes. for example, reactive oxygen species may 
be essential secondary messengers signaling nlrP3/nAlP3 
(nod-like receptor family, pyrin domain containing 3/nAChT, 
lrr, and Pyd domains containing protein 3) inflammasome 
activation25 or glucocorticoid receptors, which are implicated in 
programmed cell death, may change nuclear factor kb–depen-
dent transcription.26 The role of the inflammatory network in the 
pathophysiological features of work-related MSds is well 
described by barbe and barr.27 

Current pharmacological treatment approaches of MSds 
are directed toward suppression of proinflammatory players of 
the previously mentioned network and involve the use of conven-
tional antiinflammatory agents, such as steroids or nonsteroidal 
antiinflammatory drugs.28 on the other hand, bioregulatory 
medications, such as Traumeel, are aimed at the modulation of 
both proinflammatory and antiinflammatory pathways vs sup-
pression (figure 1). 

FIGURe 1 role of Traumeel in the inflammation Cascade (Adapted from nathan23) 

each cell commits to recruiting and activating other cells based on multiple inputs, generally requiring evidence of both injury and infection (not shown) before it 
joins fully in amplifying the inflammatory process. interactions among leukocytes, endothelium, platelets, and coagulation factors; the generation of stop signals; 
and the flow of information over subsequent days, including the transition to wound healing, are not shown. *The inhibition of prostaglandins by nonsteroidal 
antiinflammatory drugs is not specified. §data are taken from baldwin and bell.58 #data are taken from Porozov et al.52 $data are taken from heine and Schmolz.85 
APCs indicates antigen presenting cells; CoX, cyclooxygenase; hsps, heat-shock proteins; il, interleukin; nSAids, nonsteroidal antiinflammatory drugs; TGf, 
transforming growth factor; Tnf, tumor necrosis factor.
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This is achieved by including into a formula several compo-
nents of natural origin in microdoses and ultra low doses that 
purportedly act synergistically in a multitargeted manner on vari-
ous players of the inflammation network. As previously shown, 
many substances of various origins have biological activities in 
dose ranges from 10-2 to 10-24 or even higher dilution. examples 
include the neuroprotective effects of ultra low–dose glutamate,29,30 
the inhibition of opioid-induced hyperalgesia by ultra low–dose 
naltrexone,31 the inhibition of proinflammatory cytokines and the 
reversal of the downregulation of l-glutamate transporters by 
ultra low–dose naloxone,32 the antigenotoxic effects of homeo-
pathic cadmium,33 liver protection by ultra low–dose Chelidonium 
majus,34 the inhibition of angiogenesis by paclitaxel at ultra low 
concentrations,35 the improvement of memory by ultra low doses 
of antibodies to S-100b antigen,36 and the cytotoxic effects to ade-
nocarcinoma cells of ultra diluted Carcinosin, Phytolacca, Conium, 
and Thuja.37 The clinical application of medications designed in 
ultra low doses is still debatable. in studies with peanut-allergic 
subjects, long-term desensitization was achieved by treatment 
with microdoses of peanut protein. researchers hypothesized that 
allergen injection immunotherapy acts through downregulation 
of allergen-specific T-helper cell 2 responses, increased T-helper 
cell 1 responses, or the induction of T-regulatory cells; they found 
increased levels of T-regulatory cells and interleukin (il) 10 in 
patient serum samples.38 Manipulating immunological responses 
(eg, T-regulatory cells39) seems to be one of the possible ways to 
use microdoses or ultra low doses for therapeutic applications. 
Some researchers suggest that ultra diluted substances, through a 
so-called immunological bystander reaction, might be able to reg-
ulate the immune component of a disease.40 Traumeel is usually 
used to treat disorders associated with acute inflammatory condi-
tions of the musculoskeletal system (better know as MSds), such 
as ankle sprains,41 work-related tendinopathies,42 muscle strains,43 
and short-term injuries.44

As the uS national research Council and the institute of 
Medicine describe, MSds involving the upper extremities, the 
lower extremities, and the back are an important national health 
problem.45 in their publication, they state that MSds are one of 
the leading categories of injuries and illnesses in the workplace, 
resulting in high levels of pain, discomfort, lost work time, and 
disability45; therefore, a need for further research was clearly 
defined. Several research groups suggested pathophysiological 
models of MSds, either as a specific indication (eg, tendinopa-
thy24) or in perspective of systems biology.27

This article discusses how the evidence from preclinical 
studies with Traumeel fits with current pathophysiological mod-
els of work-related MSds. The aim is to provide a view on the 
assumptions of possible mechanisms of action of Traumeel as a 
multicomponent and multitargeted medication.

REvIEW of EvIDENCE fRoM PREClINICAl RESEARCH
Model of Work-related Muscoloskeletal Disorders and Proposed 
Contribution of Traumeel on Tissue Injury and Inflammation

To build a modeled overview of possible contributions of 

Traumeel to the pathophysiological features of MSds, the 
pathophysiological model of work-related MSds, suggested by 
Mary f. barbe, Phd, and Ann e. barr, Phd,27 was adopted in this 
publication. Their model is drawn based on extensive reviews of 
available evidence46,47 and supported by their work with experimen-
tal rat models.48 This model provides a comprehensive overview of 
work-related MSds and can give insights into a potential therapeu-
tic intervention with multitargeted therapies and/or medications.

The researchers suggest that inflammation plays a central 
role in MSds related to overuse injuries. Also, physiological 
inflammation is required to repair damaged tissue.49 balanced 
cytokine release is postulated to be a key to tissue recovery50; 
therefore, acute inflammation (if not too robust) is beneficial, 
whereas chronic inflammation is detrimental.51

Per the model, primary tissue damage causes cellular release 
of cytokines (ie, mediators of inflammation, cell proliferation, 
cell migration, and regeneration). Peripheral tissue cell types (eg, 
fibroblasts, myocytes, and endothelial cells) respond to damage 
by upregulating several proinflammatory proteins; these pro-
teins include il-1, il-6, tumor necrosis factor (Tnf) a, and pros-
taglandin e2. Cytokines can also be released by other cell types 
(eg, dendritic and mast cells, neurons, and Schwann cells); those 
released during acute inflammation (eg, il-1a, il-1β, and 
Tnf-a) mediate the proliferation and maturation of macrophag-
es, other mononuclear cells, and fibroblasts. Then, activated 
macrophages and other mononuclear cells produce even more 
cytokines (eg, il-1, il-6, and il-11), further stimulating inflam-
mation (barbe and barr27 reviewed this topic). Traumeel inhibits 
the secretion of proinflammatory cytokines (ie, il-1β, il-8, and 
Tnf-a) in resting and activated (mobile) immune cells and (resi-
dent) gut epithelial cells in vitro52 (figure 2). local treatment 
with Traumeel was also associated with a significant decrease of 
systemic il-6 levels.53 Traumeel may target epithelial and/or 
endothelial cells, macrophages, and T cells and inhibit cytokine 
production. These effects might be responsible for fever reduc-
tion, the inhibition of such cellular behavior as T-cell and mac-
rophage activation, T- and b-cell growth and differentiation, 
neutrophil migration, endothelium activation, and permeabili-
ty.54 il-1 enhances the expression of cyclooxygenase-2, which is 
involved in the synthesis of prostanoids (eg, prostaglandin e2). 
il-1 and Tnf-a also serve as potent stimulators of osteoclast 
activity. According to barr and barbe, the “phagocytic action of 
the activated inflammatory cells and osteoclasts can result in 
direct tissue damage.”46 This leads to the initiation of chronic 
inflammation.46 Although Traumeel is capable of stimulating 
phagocytosis and cell proliferation,55 it also inhibits the il-1 and 
Tnf-a pathways. This multitargeted action prevents the vicious 
circle of reinforced tissue damage from activated inflammatory 
cells; rather, it modulates these cells toward tissue repair. The 
immunomodulating and beneficial phagocytosis-stimulating 
properties of Traumeel were supported by human research in 
patients with inflammatory periodontal disease and chronic gen-
eralized periodontitis.56,57 in addition to epithelial cells and leuko-
cytes, mast cells may be another important cellular target of 
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Traumeel for modulation of inflammation. in the rat model of 
microvascular integrity, Traumeel significantly reduced noise- 
induced venular leakage of fluorescent albumin and degranula-
tion of mast cells, suggesting reduced release of histamine.58 noise 
stress can lead to an excess of reactive oxygen species and induc-
ible nitric oxide synthase (inoS) in the walls of blood vessels of 
the cochlea stria vascularis.59 The antiinflammatory properties of 
Traumeel were confirmed in animal models of acute inflamma-
tion (carrageenan-induced edema) and chronic inflammation 
(adjuvant arthritis). in these experiments, Traumeel led to a sig-
nificant reduction of carrageenan-induced hind paw edema in the 
first model, and during the first week, a reduction of inflamma-
tion in the first phase of adjuvant arthritis treatment.60 

human research with Traumeel supports its antiinflammato-
ry actions. in an open nonrandomized study of patients with mild 
rheumatoid arthritis, the influence of Traumeel (15 drops given 
three times per day for 14 days) on the number of Cd4+ T lym-
phocytes, which are known to secrete transforming growth factor 
β (an important antiinflammatory cytokine), was studied and 

evaluated.61 A moderate increase in Cd4+ T-lymphocyte numbers 
in most patients was observed. The researchers suggested that 
Traumeel might exert antiinflammatory effects via secretion of 
transforming growth factor β by these lymphocytes.61

Proposed Contribution of Traumeel to Tissue Reorganization
According to barbe and barr, the repetitive loading of 

bones, muscles, and tendons leads to adaptive remodeling of 
these tissues.27 early and discrete tissue injury stimulates an 
acute inflammatory response that may resolve with tissue repair 
in the presence of low repetition and low force; this may lead to 
advantageous adaptive remodeling. however, excessive repetitive 
loading may cause pathological remodeling/reorganization of 
tissues (eg, pathological remodeling of bone tissues into imma-
ture woven bone at sites of tendon and ligament attachments); 
myopathic changes, such as denervation and atrophy of muscle 
fibers, are stimulated, along with a fibrogenic response. This 
change can result in an increased susceptibility of the tissues to 
further reorganization and injury, with continued exposure leading 
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FIGURe 2 reported (orange) and Assumptive (light green) Targets for Traumeel’s Action in inflammation 

Traumeel acts on multiple cellular targets during tissue injury and local acute inflammation. These targets include tissue and blood macrophages, T lymphocytes, 
neutrophils, mast cells, and epithelial cells. The “Model of Work-related Musculoskeletal disorders and Proposed Contribution of Traumeel on Tissue injury and 
inflammation” subsection of the “review of evidence from Preclinical research” section provides explanations. il indicates interleukin; PGe, prostaglandin e; SP, 
substance P; Tnf, tumor necrosis factor; lTb, leukotriene b.
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to reduced biomechanical tolerance and continued pathological 
remodeling. in some cases, there is no evidence of inflammation; 
in other studies, increased inflammatory cells and myopathic 
changes were found.27 Some researchers argue that the interac-
tion between exposure level, anatomical site, and nature of the 
task produces different tissue responses with respect to magni-
tude and/or timing.27

Some clues about Traumeel’s possible contribution to tissue 
reorganization come from evidence reporting the properties of 
Traumeel ointment on the healing of experimentally induced 
wounds (figure 3). one group of researchers investigated the 
influence of Traumeel on extracellular matrix (eCM) remodeling 
and wound healing properties in a coculture model with hepato-
cytes and hepatic stellate cells in vitro.62 Traumeel reestablished 
the wound healing suppressed by the environmental toxin lin-
dane. The researchers concluded that the protective effect of 
Traumeel may be because of reduced degradation or activated 
formation of eCM, attenuated migration and/or mobilization of 
granulocytes, or reduced susceptibility of hepatic stellate cells 
against lindane.62 Another research group investigated dexame-
thasone-depressed wound healing in two rat wound models 
(namely, incision and dead space). in these experiments, 
Traumeel showed enhancement in breaking strength in incision 
wounds and time shortening during the epithelialization period. 
Moreover, the application of Traumeel locally to the wounds of 
animals systemically treated with dexamethasone significantly 
reversed the depressant effect of the steroid on all phases of 

wound healing.63 These findings indicate that eCM-producing 
cells (eg, hepatic stellate cells or fibroblasts) are likely targets for 
Traumeel’s action in enhanced tissue repair and wound healing. 
recently, it was reported that Traumeel increased the prolifera-
tion of cultured chondrocytes and stimulated glycosaminoglycan 
release. in addition, Traumeel significantly inhibited matrix met-
alloproteinase-13 expression, one of the matrix metalloprotei-
nases used in eCM degradation.64 These effects of Traumeel were 
independent of each other, suggesting multitargeted action of 
the preparation toward eCM restoration. restoration of the 
proper extracellular environment is an important step in adap-
tive tissue remodeling; some researchers even suggest a xenoge-
neic approach for restoring eCM-based scaffolds to promote 
tissue reconstruction.65 The important role of eCM-producing 
cells in tissue remodeling in muscle strain injury49 and in liver 
injury66 is well described. evidence from the clinical application 
of Traumeel in the management of muscle strains supports its 
role in muscle tissue reorganization.43

Characteristics of Individual Ingredients of the Traumeel formula
Traumeel is a complex combination medication, composed 

of an orchestra of 13 ingredients of natural origin, including plant 
extracts and minerals. Although a detailed analysis of possible 
contributions of individual ingredients of Traumeel on a proposed 
model of work-related MSds is out of the scope of this article, the 
literature was reviewed with the aim to identify the characteristic 
features of these ingredients, which could contribute to Traumeel’s 
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FIGURe 3 reported Targets of Traumeel’s Possible Action in Tissue reorganization

Traumeel supports adaptive tissue remodeling after tissue injury. Traumeel modulates the function of extracellular matrix–producing cells (eg, fibroblasts and chondrocytes), 
supports granulation tissue formation, and inhibits some metalloproteinases to reduce tissue degradation. The “Proposed Contribution of Traumeel to Tissue reorganization” 
subsection of the “review of evidence from Preclinical research” section provides explanations. eCM indicates extracellular matrix.
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biological activities. for example, ultra low–diluted Aconitum 
napellus could influence the liberation of transforming growth fac-
tor β from leukocytes of healthy donors in whole blood cultures, 
as do Arnica montana, Calendula officinalis, Chammomilla recutita, 
Echinacea, sulphuric calcium, Hypericum perforatum, and 
Symphytum officinale.67 Moreover, extracts of Arnica flowers show 
the capability of impairing the activation of the transcription fac-
tor nuclear factor kb and the nuclear factor of activated T cells, 
the proteins that are responsible for the transcription of genes 
encoding various inflammatory mediators.68,69 in ultra low doses, 
pretreatment with A montana blocked the action of histamine in 
increasing vascular permeability.70 extracts of Atropa belladonna 
and Echinacea angustifolia in ultra low doses modulate the perito-
neal inflammation reaction and have a cytoprotective action on 
leukocytes.71 evidence suggests that C officinalis exerts free radical 
scavenging and antioxidant activity.72 in addition, C officinalis may 
possess some antiviral capabilities.73 Tinctures of C officinalis and 
H perforatum may facilitate the collagen maturation phase of 
wound healing74; on the other hand, an extract from C officinalis 
indicated potent wound-healing activity.75 other evidence indi-
cates the antiinflammatory and wound-healing properties of 
Echinacea pallida and its constituent echinacosides.76 These find-
ings have been confirmed in a pig animal model.77 The Table pro-
vides an overview of the possible clinical characteristics of the 
ingredients of Traumeel.

These few examples shed some light on the understanding 
of how different ingredients with multiple biological properties 

could actually synergize their activities when combined in a com-
plex formula and in a multitargeted fashion to achieve a clinically 
relevant outcome for a given indication (eg, MSds). 

DISCUSSIoN
bioregulatory medicine is a systems-based approach that 

uses complex medications consisting of activated ultra diluted 
substances that act in a multitargeted fashion. it allows physi-
cians to adjust the therapeutic regimen to the current condition 
of the patient. Therefore, the treatment can be adapted to meet 
the specific needs of the unique stage of an individual’s disease. 
in the present article, the evidence from preclinical studies with 
the bioregulatory medication Traumeel was used to corroborate 
the current pathophysiological models of work-related MSds. 
The aim was to provide a working hypothesis of the possible 
mechanisms of action of Traumeel (a multicomponent and mul-
titargeted complex preparation) within such a model. Another 
aim was to discuss what place bioregulatory therapy can have in 
the understanding of modern disease evolution and what treat-
ment options this therapy can suggest. 

Current scientific knowledge suggests that Traumeel can be 
a useful addition to the management of work-related MSds. for 
example, Traumeel modulates inflammatory pathways by down-
regulating proinflammatory cytokines and upregulating antiin-
flammatory cytokines, reducing edema,60,78 promoting 
phagocytosis,55-57 and improving wound healing.58,62 Adaptive tis-
sue remodeling is supported by Traumeel acting on the behavior 
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Table Clinical Characteristics of ingredients of Traumeel based on a literature review

Properties Aconitum Arnica Belladonna
Bellis 

perennis Calendula Chamomilla Echinacea Hamamelis
Hepar 
sulfuris Hypericum

Mercurius 
solubilis Millefolium Symphytum

Effects

immuno-
modulatory X67 X67 X67 X67 X67,86 X67,87-89 X67 X67,90 X67 X67

Anti- 
inflammatory X68-70 X71 X91 X92,93 X71,94 X95 X96,97 X98 X99

Antioxidative X72 X100 X101 X102-104 X105 X98

Antinociceptive X96,106

Antibacterial X107,108 X109 X110 X95 X111,112 X98

Antiviral X73 X113 X112

Wound-healing X74,75 X74,114 X115

Mucosa  
protective X116

Anti- 
proliferative X117,118 X112,119 X120

Tissue  
reorganization X76,77

Anti- 
hemorrhagic X121

Spasmolytic X122 X123 X124
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of eCM-producing cells and inhibiting metalloproteinases.64 
This evidence supports and is in line with the pathophysiologi-
cal model of work-related MSds; the model suggests that tissue 
injury, acute inflammation, and tissue reorganization are among 
the major pathways implicated in the pathophysiological fea-
tures of these diseases (figure 4). 

it is typical for all biological therapies that their modes of 
action still need to be fully elucidated. The weakness of the 
hypothesis of Traumeel’s modes of action, suggested in this arti-
cle, is that many of the proposed biological effects of the indi-
vidual ingredients of Traumeel have been extrapolated from 
well-designed studies in botanical medicine that used different 
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FIGURe 4 overview of Possible Sites of Action of Traumeel and its ingredients in the Pathophysiological Model of repetitive overuse  
Task-related Musculoskeletal disorders 

Traumeel plays a role in multiple pathophysiological processes (inflammation and tissue reorganization). The modulation of these processes toward successful resolution is 
the key feature of multitargeted action. in contrast, nonsteroidal antiinflammatory drugs act only in distinguished pathophysiological processes (ie, the arachidonic path-
way in acute inflammation) by suppressing them. The ingredients of the Traumeel formula are as follows: Ab, Atropa belladonna; Am, Arnica montana; Ami, Achillea millefo-
lium; An, Aconitum napellus; bp, Bellis perennis; Co, Calendula officinalis; Cr, Chamomilla recutita; ea, Echinacea angustifolia; ep, Echinacea purpurea; hp, Hypericum perforatum; 
hs, Hepar sulfuris (calcium sulfide); hv, Hamamelis virginiana; Ms, Mercurius solubilis (mercuro-amidonitrate); So, Symphytum officinale. T in the box indicates Traumeel.
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doses and preparation forms. nevertheless, it is possible that 
the biological targets of these effects might be similar irrespec-
tive of the dose. for example, in the case of hormetic-type 
responses, therapeutic effects swing around the same targets 
(eg, cell viability/toxicity) but with a different modality (stimu-
latory/inhibitory) in a nonlinear dose-response manner.79 in 
other cases, the effects respond linearly. Crippa et al reported 
that the combination of endothelial monocyte–activating poly-
peptide ii and Tnf-a, both in ultra low doses, synergistically 
acted on the same target (neovascularization) as in higher doses 
but showed reduced toxicity.80 in both cases, the extrapolation 
of the action of a substance in an ultra low dose is possible given 
that the target of this action is known. Therefore, the evidence 
from studies with concentrated plant extracts could provide 
hints about which molecular networks (not necessarily the same 
molecular targets) might be the goals of the ultra diluted sub-
stances. evidence from preclinical Traumeel studies supports 
this notion, showing that the targets of its actions (eg, immuno-
competent cells) are also targets of many of its ingredients in 
plant extract–high concentrations. 

There are additional aspects unique to a bioregulatory prep-
aration such as Traumeel regarding its biological targeting fea-
tures. These aspects include the following: (1) multitargeting, 
which can be described as a nonlinear summation of biological 
activities of the ingredients; (2) the fact that multitargeting is 
necessary to reset the compromised autoregulatory network pat-
tern, in which a multitude of near-threshold stimuli generate sev-
eral responses and increase autoregulating system robustness; 
and (3) effectiveness in resolving the pathophysiological pattern, 
which lies in the synergy of these stimuli and responses. This 
synergy is not a linear sum of effects of ingredients; rather, it is a 
specific pattern of biological activities, defined by the combina-
tion design of a bioregulatory preparation. Thus, excluding one 
ingredient from the formula could potentially change the syner-
gistic pattern and alter the properties of a preparation. These fea-
tures distinguish Traumeel-type preparations from other 
biological response modifiers, such as infliximab (remicade), a 
monoclonal antibody against Tnf-a, which has a distinctive 
mechanism of action of linearly inhibiting one of the master reg-
ulators of inflammation-related mechanisms.81

The totality of preclinical research suggests that Traumeel 
has a remarkable scope of action on the pathophysiological pro-
cesses of work-related MSds. The strength of the evidence is its 
role as an immunomodulator. however, there are several poten-
tial gaps in its mechanisms of action. for example, despite its 
broad multitargeted action, Traumeel does not cover all of the 
pathophysiological pathways of work-related MSds, as shown in 
figure 4. The role of Traumeel as an intervention for central ner-
vous system reorganization still needs to be defined. The cover-
age of the whole spectrum of pathophysiological events can be 
achieved by supplementing the treatment with other medica-
tions (ie, mainstream and/or bioregulatory preparations) target-
ed to the modulation of nervous functions. This approach would 
allow the formulation of treatment concepts with almost com-

plete coverage of all possible pathophysiological networks 
around any given disorder and would ensure effective and robust 
resolution of a clinical pathological feature.

further preclinical studies should be performed with 
Traumeel to expand the present knowledge of its potential mech-
anisms of action and to confirm the existing data. The evidence 
presented herein is still preliminary, and the bioregulation con-
cept itself is in the early stages of development. nevertheless, the 
need for discussions exploring scientific assumptions and reveal-
ing the gaps in knowledge is widely recognized in the comple-
mentary and alternative medicine and traditional medicine 
communities.82,83 further investigations are certainly required to 
fill these gaps in evidence, using even cutting-edge technologies. 

This article presented a specific view on evidence from pre-
clinical research performed with Traumeel, with the aim of pro-
viding a plausible hypothesis of mechanisms of action of a 
complex ultra low–dose medication with bioregulatory proper-
ties. Also, the article tries to reflect how the concepts of bioregu-
lation and multitargeting fit to evolving the present 
understanding of disease complexity and the need to properly 
address this complexity in a clinical world.

CoNClUSIoNS
increasing scientific knowledge regarding the complexity of 

biological and physiological processes, boosted by modern tech-
nological advances (“-omics” technologies), forces the reevalua-
tion of the current concepts of disease development and moves 
information from a linear and reductionist view to a complex 
and network-shaped systems’ perception of pathophysiological 
events defining disease pathogenesis and evolution.84 The appli-
cation of systems-based biology concepts in the biomedical field 
calls for novel therapeutic concepts and approaches that would 
integrate the systems perspective in the management of complex 
diseases. Multitargeting is one of these concepts; it allows the 
application of therapeutic effort to the disease pathophysiologi-
cal pattern rather than to a single pathophysiological event. 
Multiple approaches to multitargeting are suggested; the appli-
cation of bioregulatory therapeutics, which are characterized as 
combinations of multiple ultra low–diluted substances, is one of 
them. The current evidence suggests that Traumeel displays non-
linear biological activities in addition to synergistic modes of 
action and supports its value in treating multifaceted disorders 
(work-related MSds) from the systems perspective. bioregulation 
is a cutting-edge concept that is increasingly accepted by and 
integrated into mainstream medical care. future research will 
increase the scientific knowledge necessary to support the princi-
pal concepts of bioregulatory medicine. 
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The multicomponent combination medication, 
Traumeel (biologische heilmittel heel Gmbh, 
Germany) is widely used for physical trauma, sport 
injuries, and degenerative and immunological disor-
ders. it contains 12 botanical and two mineral sub-

stances in micro- or ultra low–dilutions. Traumeel has 
pronounced analgesic, antiedematous, and antiexudative effects, 
and treatment results in rapid reduction of inflammation, pain 
relief, recovery from bruising, and healing promotion.

The clinical use of Traumeel is based on the bioregulatory 
understanding of the origin of diseases and their cures. The bioreg-
ulatory concept defines illnesses as defense mechanisms against 
harmful exogenous and endogenous substances. Such harmful 
substances, originally called homotoxins by hans heinrich 

reckeweg, impair the balance between the extracellular matrix 
(eCM) and cellular metabolism. in bioregulatory medicine, achiev-
ing a bioregulatory balance between pro- and antiinflammatory 
cytokines is considered to be the critical step in recovery.

reckeweg’s bioregulatory concept has many aspects in com-
mon with the modern understanding of immunology, such as 
psycho-neuro-endocrine-immunological complexity. it includes 
modern hypotheses for the mode of action of micro- or ultra 
low–dose solutions such as the immunological bystander 
reaction,1 and integrates the reticuloendothelial and the adeno-
hypophyseal systems, neural reflexes, connective tissue detoxifi-
cation functions, and liver detoxification.2

The dynamic view of disease states and defense mechanisms 
against harmful substances allows prediction of possible further 
developments of the pathological condition (progression or 
regression). reckeweg defined six phases of action, with phases 
1, 2, and 3 being humoral (the excretion, inflammation, and 
deposition phases, respectively) and phases 4, 5, and 6 being cel-
lular (the impregnation, degeneration, and neoplasm phases, 
respectively). Changes in pathological condition are called vicari-
ation, which includes improvement (regressive vicariation) and 

Review of the Clinical Efficacy of the 
Multicomponent Combination Medication 

Traumeel and Its Components
Christoph Müller-löbnitz, Md; dietrich Göthel, Md

objective • Musculoskeletal injuries and inflammation are the 
most common indications for use of the multicomponent combina-
tion medication, Traumeel. This article reviews the clinical evidence 
for the safety and efficacy of Traumeel and discusses its use as an 
alternative to nonsteroidal antiinflammatory drugs (nSAids).
Methods • A systematic database search for pharmacological 
and clinical studies and case reports of Traumeel and its con-
stituents in registered and unregistered indications was con-
ducted. The immunomodulatory mode of action, safety, and 
efficacy of Traumeel was reviewed.
Results • Six randomized, controlled studies; 19 nonrandom-
ized, controlled studies; four cohort studies; and numerous 
case reports investigating the different application forms of 
Traumeel (injection solution, tablets, drops, ointment, gel) 
were identified. Various preclinical and clinical investigations 
with the constituents were also found. unlike conventional 
nSAids, Traumeel does not directly inhibit prostaglandin syn-
thesis. it has antioxidative and immunomodulatory properties 
and appears to modulate arachidonic acid by decreasing the 

activity of phospholipase A2. Traumeel is reported to provide 
effective pain relief and reduce inflammation in patients with 
acute and subacute musculoskeletal disorders, physical trauma, 
and sport injuries. Successful treatment of hemarthrosis-related 
effusions and a reduction of joint pain associated with fibromy-
algia was also demonstrated. Traumeel ointment reduced swell-
ing and improved joint mobility in patients with sport-related 
ankle sprain. There is also evidence that Traumeel is of compa-
rable efficacy to nSAids in the treatment of epicondylitis and 
tendinosis. data from clinical studies and reports during more 
than 60 years of use in clinical practice support the excellent 
safety profile of Traumeel. The risk of hypersensitivity or aller-
gic reactions is very low.
Conclusions • rapid pain relief and antiinflammatory effects 
were observed in patients with acute or subacute musculoskel-
etal problems treated with Traumeel. Traumeel may be consid-
ered an effective and well-tolerated alternative to nSAids for 
the first-line treatment of physical trauma and sport injuries. 
(Altern Ther Health Med. 2011;17(2 Suppl):S18-S31.)
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worsening (progressive vicariation). The objective of bioregula-
tory treatment, such as with Traumeel, is regressive vicariation.

Alfred Pischinger developed a theory based on the regula-
tion of the eCM (“ground regulation”). he defined this system as 
a functional unit comprising the final vascular pathway, the con-
nective tissue cells, and the final vegetative-nervous structure 
containing cellular elements like fibrocytes and immune cells. 
Among these cells and structures, the extracellular fluid and 
associated lymph system create the “milieu interior” (or eCM), 
which is the area of basic vital functions and body self-regulation. 
Pischinger postulated that all organs and cellular components 
are dependent on the dynamic flow in the eCM, which responds 
to stimuli and is the origin of many immunological and patho-
logical actions (eg, inflammation).3

According to reckeweg, acute inflammation is an action by 
the eCM to remove disease-producing harmful substances. in his 
theory, chronic inflammation can be understood as “disease pro-
voking” due to suppression of inflammation, recurrent infection, 
intoxication, or autoimmunity. Medications with bioregulatory 
properties, such as Traumeel, might engage the inflammatory 
response to repair physiological damage within the patient with-
out affecting the self-regulating control of the inflammatory pro-
cess. These medications are not only symptom-specific, but also 
patient-specific. As addressed in the article by Cesnulevicius in 
this supplement, which discusses possible biological activities of 
Traumeel within the pathophysiological model of overuse mus-
culoskeletal disorders, these medications don’t simply suppress 
the symptoms, but support metabolism and immune responses 
in the framework of a given autoregulatory system.

This article reviews the evidence supporting the clinical use of 
Traumeel. Particular focus is on the contribution of immunomodu-
latory and antiinflammatory effects to Traumeel’s broad clinical effi-
cacy. Additionally, the clinical use of Traumeel as an equally effective 
but better tolerated alternative to nonsteroidal antiinflammatory 
drugs (nSAids) is presented. A bioregulatory treatment approach 
might be considered particularly beneficial to patients with poor tol-
erance to nSAids. unlike conventional nSAids, Traumeel does not 
inhibit the arachidonic pathway of prostaglandin and comparisons 
are made between the different modes of action.

METHoDS
formulations

five different galenic application forms of Traumeel are cur-
rently marketed, including injection solution, tablets, drops, 
ointment, and gel. The composition of each formulation is pre-
sented in Tables 1 through 3.

Registered Indications
Systemic Application forms. The systemic application 

forms of Traumeel are injection solution, tablets, and drops. 
registered indications for these forms of administration include 
blunt injuries (eg, sprains, dislocations, contusions, hemarthrosis, 
and effusions into a joint); fractures; postoperative and posttrau-
matic edema and swelling of the soft tissues; inflammatory and 

degenerative processes associated with inflammation, arthrosis of 
the hip, knee, and small joints; and acute cerebral contusions.

Topical Application forms. Topical application forms include 
an ointment and gel. Traumeel ointment and gel are indicated for 
blunt injuries (eg, sprains, dislocations, contusions, hemarthrosis, 
and effusions into a joint), closed fractures, inflammatory and 

Table 1 Composition of Traumeel injection Solution

Component Dilution
Injection Solution*  

(2.2 ml)

Arnica montana d2 2.2 μl

Calendula officinalis d2 2.2 μl

Hamamelis virginiana d1 0.22 μl

Achillea millefolium d3 2.2 μl

Atropa belladonna d2 2.2 μl

Aconitum napellus d2 1.32 μl

Mercurius solubilis Hahnemanni d6 1.1 μl

Hepar sulfuris d6 2.2 μl

Chamomilla recutita d3 2.2 μl

Symphytum officinale d6 2.2 μl

Bellis perennis d2 1.1 μl

Echinacea angustifolia d2 0.55 μl

Echinacea purpurea d2 0.55 μl

Hypericum perforatum d2 0.66 μl

*Contains water for injection and sodium chloride.

Table 2 Composition of oral Preparations of Traumeel

Dilution 1 tablet* Drops† (100 g)

Arnica montana d2 15 mg 5 g

Calendula officinalis d2 15 mg 5 g

Hamamelis virginiana d2 15 mg 5 g

Achillea millefolium d3 15 mg 5 g

Atropa belladonna d4 75 mg 25 g

Aconitum napellus d3 30 mg 10 g

Mercurius solubilis 
Hahnemanni d8 30 mg 10 g

Hepar sulfuris d8 30 mg 10 g

Chamomilla recutita d3 24 mg 8 g

Symphytum officinale d8 24 mg 8 g

Bellis perennis d2 6 mg 2 g

Echinacea angustifolia d2 6 mg 2 g

Echinacea purpurea d2 6 mg 2 g

Hypericum perforatum d2 3 mg 1 g

*Contains lactulose monohydrate; †Contains 35 vol-% alcohol.
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degenerative processes (particularly of the tissues providing sup-
port and mobility), and arthrosis of the hip, knee, and small joints.

Search Strategy
A comprehensive literature search of AMed, Medline, 

embase, and the Cochrane library to identify all studies on 
Traumeel and its constituents was performed. All common and 
scientific names of Traumeel and its constituents were used to 
identify the studies. All Traumeel literature published between 
1966 and March 2007 reporting efficacy in humans, dosing, pre-
cautions, adverse events (clinical and laboratory parameters), 
use in pregnancy/lactation, and mode of action were included in 
the review. The search for published articles investigating the 
constituents of Traumeel focused on the period from January 
2000 to March 2007, although the reference lists of earlier stud-
ies were also scanned for important studies for inclusion.

Evaluation
All clinical studies on Traumeel and/or its constituents were 

reviewed, listed, and reported. Studies investigating Traumeel 
and those reporting on its constituents were reviewed separately. 
The quality of the randomized, controlled trials was assessed 
using the Jadad score,4 a validated instrument for measuring the 
methodological quality on a scale of 0 (poor) to 5 (good). 

Analysis
Clinical efficacy and safety data on Traumeel, its constitu-

ents, and placebo and active controls were reviewed in the con-
text of findings from modern immunological research. Several 

mechanisms probably contributing to the clinical efficacy of 
Traumeel in several indications were discussed, along with the 
possible effects of the constituents on immunological processes.

RESUlTS
overview of Studies and Investigations 

Preclinical Investigations. in preclinical investigations, 
Traumeel showed a broad range of antiinflammatory and immu-
nomodulatory effects in vitro and in vivo. Wound healing and 
antioxidative effects were also demonstrated in animal models.

Clinical Efficacy. The Traumeel clinical trial program 
included six randomized, controlled studies; 19 nonrandomized, 
controlled studies; and four cohort studies (Table 4). There are 
also numerous case reports detailing the use of Traumeel. All five 
galenic forms of Traumeel (injection solution, tablets, drops, 
ointment, and gel) were studied in a broad range of registered 
and unregistered indications.

Efficacy in Registered Indications
Acute Sport Injuries. in a randomized, double-blind study 

investigating treatment effects on joint mobility (primary efficacy 
variable), pain on motion, and angulations of supination (affect-
ed joint vs nonaffected contralateral joint), Traumeel ointment 
(n = 36) was compared to placebo (ointment base; n = 37) in 
patients with ankle sprains.5 All patients also received electro-
therapy as a basic treatment. Traumeel ointment significantly 
improved joint mobility at day 10 (P < .05) and pain on motion (P 
< .0001). The study was considered to be well conducted and 
reported (Jadad score = 4), although the randomization proce-
dure was not described.

in another randomized, double-blind study, 102 patients 
with acute sport injuries (sprains, contusions grade 1-2) were 
treated with Traumeel S ointment (n = 34), Traumeel-Sine (con-
tains five compounds only; n = 34), or placebo (ointment base; n 
= 34).6 Treatment (2 x 10 g ointment daily) was started at latest 
on day 4 after the injury. Swelling (primary objective) was sub-
stantially reduced by Traumeel at day 15, but the reduction vs 
placebo was statistically significant for the Traumeel Sine group 
only. increase in maximum muscle force, reduction of pain, and 
time to resumption of training were superior for patients in the 
Traumeel group. The methodological quality of this study was 
good (Jadad score = 4) and included descriptions of randomiza-
tion, statistical evaluation, inclusion/exclusion criteria, and con-
tinuous quality assurance during the trial.

in a comparison between Traumeel S ointment (n = 25) and 
Traumeel S ointment plus galvanic electricity (n = 25) in competitive 
athletes with lateral ligament overextension of the malleolar (supi-
nation-distorsion trauma), pain at rest was reduced in both treat-
ment groups up to day 7.7 however, Traumeel monotherapy had a 
more pronounced affect on pain from pressure and pain on motion.

Traumeel S drops (3 x 10 drops/day) were compared with 
conventional standard therapy in 75 patients with soft tissue 
contusions and fractures in a nonrandomized study. Treatment 
success was observed in most patients within 5 days.8 There was 

Table 3 Composition of Topical Traumeel Preparations

Dilution ointment* (100 g) Gel† (100 g)

Arnica montana d3 1.5 g 1.5 g

Calendula officinalis Æ 0.45 g 0.15 g

Hamamelis virginiana Æ 0.45 g 0.15 g

Echinacea angustifolia Æ 0.15 g 0.15 g

Echinacea purpurea Æ 0.15 g 0.15 g

Chamomilla recutita Æ 0.15 g 0.15 g

Symphytum officinale d4 0.1 g 0.1 g

Bellis perennis Æ 0.1 g 0.1 g

Hypericum perforatum d6 0.09 g 0.09 g

Achillea millefolium Æ 0.09 g 0.09 g

Aconitum napellus d1 0.05 g 0.05 g

Atropa belladonna d1 0.05 g 0.05 g

Mercurius solubilis 
Hahnemanni

d6 0.04 g 0.04 g

Hepar sulfuris d6 0.025 g 0.025 g

*based on hydrophilic ointment (dAb), preserved with 12.5 volume–% alcohol; 
†contains 25% alcohol; d, dilution; Æ, Tinctura Mater (Mother Tincture).
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evidence of a dose-related effect; 3 x 30 drops/day appeared to be 
more effective than 3 x 10 drops/day. A dose-related effect was 
also observed in a comparison between Traumeel S drops 3 x 15 
drops/day and 3 x 10 drops/day as add-on treatment to Traumeel 
ointment.9 After removal of the plaster cast, the higher dose 
seemed to reduce the circumference of the affected extremity 
more effectively than the lower dose in 26 patients with soft tis-
sue swelling due to bone fractures. 

further evidence of the efficacy of Traumeel ointment was 
observed in a multicenter drug monitoring trial, which included 
3422 patients with different musculoskeletal injuries.10 The effi-
cacy of Traumeel was assessed as “very good” or “good” in 48.3% 
and 38.4% of patients, respectively.

Hemarthrosis. A randomized, double-blind study compar-
ing Traumeel injection solution (2 ml intra-articular injections 
on days 1, 4, and 8) with placebo (2 ml intra-articular injections 
of sodium chloride solution on days 1, 4, and 8) in 73 patients 
with injury-related hemarthrosis of the knee demonstrated that 
Traumeel was superior to placebo in assessments of joint circum-
ference and mobility, pain intensity, and effusion volume.11 
however, the methodological and reporting of this study was 
poor (Jadad score = 1).

in patients with acute traumatic effusions of the knee joint 
(hemarthrosis and hydrarthrosis), Traumeel injection (2.2 ml 
intra-articular injection) after hematoma aspiration reduced the 
rate of recurrence after 3 weeks compared to standard basic 
treatment.12 A total of 89% (25/28) of patients treated with 
Traumeel were without detectable effusions compared with 21% 
(4/19) patients in the control group.

Epicondylitis. in an open-label, nonrandomized, multi-
center study, treatment with local injections (2.2 ml) of Traumeel 
S were compared with intramuscular injections of nSAids 
(mainly diclofenac) in 184 patients with epicondylitis.13 
Additional treatments and physiotherapy were permitted during 
the observation period of 2 weeks, but patients receiving 
Traumeel could not receive nSAids and patients receiving an 
nSAid could not receive micro- or ultra low–diluted remedies. 
The study provided evidence for the noninferiority of Traumeel 
with regard to nSAids. Significantly greater improvement in 
pain at rest and mobility (change in torsional and extensional 
joint mobility) was reported following treatment with Traumeel 
compared with nSAids. 

Tendinosis. Patients with tendinosis were studied in an 
open-label, nonrandomized, controlled study comparing ther-
motherapy (hydrosun; n = 84), Traumeel injections (2 x 1 
ampoule [2 ml] injection solution per week; n = 48), and the 
combination of thermotherapy plus Traumeel injections (2 x 1 
ampoule [2 ml] injection solution per week; n = 79).14 Traumeel 
was mixed with mecaine 1% and injected into the tender points; 
treatment was administered for 4 to 6 weeks. Traumeel injections 
alone were found to be the most effective treatment, followed by 
combination therapy. Pre- and posttreatment assessments using 
a visual analogue scale (VAS) showed that pain levels in patients 
receiving Traumeel monotherapy improved significantly after 3 

to 4 weeks (P < .001) and was maintained for at least 12 months 
after treatment discontinuation.

An observational study in 357 patients with acute and chron-
ic tendinopathies also demonstrated that the efficacy of 28 days of 
local treatment with Traumeel ointment was comparable to that of 
diclofenac gel.15 improvements were observed in most patients 
after 3 to 7 days of treatment. Pain scores decreased by 5.7 ± 2 and 
5.0 ± 2.7 in the Traumeel and diclofenac groups, respectively, and 
mobility scores also showed comparable improvements.       

fibromyalgia. in a single-center, double-blind study, a bio-
regulatory combination therapy comprising Traumeel, 
Spascupreel, Graphites homacord, Cerebrum compositum, and 
Thalamus compositum was compared with placebo (saline) in 20 
patients with clinically diagnosed fibromyalgia.16 The bioregulatory 
combination therapy was administered by twice-weekly mesoinjec-
tions over the trigger points sensitive to digital pressure. After 8 
weeks, muscular pain at the painful points was significantly 
reduced, and psychological status was improved in patients receiv-
ing the bioregulatory combination therapy compared with place-
bo. Methods achieving the double-blind conditions were not 
described, and therefore the Jadad score was rated low (=1).

Rheumatoid Arthritis. The effect of Traumeel S drops on 
the number of regulatory T-cells  (% of 106 T helper-cells) in 
patients with mild rheumatoid arthritis was investigated in an 
open-label, nonrandomized study.17 The number of regulatory 
T-cells increased in seven patients (five patients showed a moder-
ate increase, and two showed a large increase) and decreased in 
two patients. The findings of this pilot study in patients with 
rheumatoid arthritis suggest Traumeel has an immunomodula-
tory effect, which needs to be confirmed in a more rigorous ran-
domized, controlled, clinical trial.

Degenerative and Traumatic Musculoskeletal Complaints. 
A large observational study reported the outcomes of 3241 
patients with degenerative and traumatic musculoskeletal com-
plaints, including arthrosis, myologenosis, sprains/distorsions, 
periarthropathia humeroscapularis, epicondylitis, and tendovag-
initis, following treatment with Traumeel injections.18 All patients 
received Traumeel injections during routine clinical practice for 
periods ranging from less than 1 week to more than 6 months. 
Physicians rated the efficacy of Traumeel as “good” or “very 
good” in 78.8% of patients and reported that only 3.5% of cases 
showed no improvement. 

Another large observational study in 1359 outpatients also 
reported the efficacy of Traumeel S tablets and drops to be 
“good” or “very good” in the treatment of injuries and inflamma-
tory conditions in 80% of patients.19

Efficacy in Nonregistered Indications
Chemotherapy-induced Mucositis. Traumeel demonstrated 

significant benefits to patients with stomatitis undergoing allogen-
ic (n = 16) or autologous (n = 16) stem cell transplantation, as 
assessed by the World health organization (Who) stomatitis 
score.20 in this study, patients were randomized to 5 x 1 ampoule/
day of Traumeel injection administered as a mouth rinse (n = 17) or 
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TABlE 4 overview of randomized and nonrandomized Clinical Studies of different Applications of Traumeel

Study Reference n Indication Control Group

randomized studies

boehmer et al 19926 102 Acute sport injuries Placebo (ointment base)

Zell et al 19885 73 Ankle sprains (sports-related) Placebo (ointment base)

Thiel et al 199111 73 hemarthrosis Placebo

ecocheaga et al 200416 20 fibromyalgia Placebo

oberbaum et al 200120 32 Chemotherapy-induced mucositis Placebo

Matusiewicz et al 199622 103 Corticosteroid-dependent asthma bronchiale Placebo

nonrandomized studies

kunt 198312 37 hemarthrosis and/or hydrarthrosis of a joint Placebo

Präg 200414  211 Tendinosis
Thermotherapy (hydrosun),
thermotherapy plus Traumeel

Timmermann et al 199852 236 lumbar syndrome hydrocortisone; hydrocortisone plus Traumeel

birnesser et al 200413 184 epicondylitis nSAids (mainly diclofenac)

heine et al 200217 10 rheumatoid arthritis no control group

Geiger 19688 75 Posttraumatic soft tissue contusions and fractures Conventional treatment

Mergen 19839 26 Posttraumatic soft tissue contusions and fractures Traumeel ointment plus two doses of Traumeel drops

Thiel 198753 50 Supination-distortion trauma Galvanic electricity

oberbaum et al 199821 27 Chemotherapy-induced mucositis no special treatment

konca et al 199724 80 Tonsillectomy, postoperative course Standard treatment

Matusiewicz et al 199723 50 Corticosteroid-dependent asthma bronchiale Placebo

Singer et al 200754 30 Postoperative pain no special treatment

Grudyanov et al 200655  141 inflammatory peridontal disease Conventional therapy

Grudyanov et al 200756 112 inflammatory peridontal disease different Traumeel treatments

ribot-florit 200157 66 dental extraction (symptom control) Analgesics, nSAids

ostazewska et al 199758 40 Postoperative complaints
ointment monotherapy; ointment plus laser biostimulation; 
ointment plus laser biostimulation plus phonophoresis

larentsova et al 200259 105 Peridontitis Conventional treatment

Zilinskas 200260 42 Gingivitis, peridontitis laser scalar plus chlorhexidine

diaz et al 199861 78 dental root canal treatment Standard treatment

*only 5 compounds; nSAids indicates nonsteroidal antiinflammatory drugs.

TABlE 4, continued

Galenic form Jadad Score outcome

ointment (Traumeel Sine)* 4 Significant reduction of circumference with Traumeel Sine vs placebo (P = .028)

ointment 4
day-time joint mobility significantly improved (P  = .005)
Pain on motion significantly improved at day 10 (P < .0001)

injection solution 1 Superior joint mobility and pain relief, and lower effusion volume in Traumeel group

injection solution 1
Pre- and posttreatment comparison showed improvements in muscular pain and pain in 
painful joints 

Ampoules as a mouth rinse 4 Significantly reduced stomatitis score (P < .01) and fewer case of stomatitis and worsening

injection solution 3
Pre- and posttreatment comparisons showed improvement of spirometric parameters, 
granulocyte migration, ige , and steroid demand in the verum group 

injection solution —
no detectable recurrence of effusions in the Traumeel group compared to recurrences in 
most control patients

injection solution — Traumeel was more effective than hydrosun

injection solution — Traumeel monotherapy and in combination with hydrocortisone can be effective

injection solution — Proof of noninferiority of Traumeel compared to nSAids

drops — immunomodulating effect on regulatory T-cells lymphocytes

drops —
Most patients were successfully treated within 5 days. Traumeel 3 x 30 drops/d were more 
effective than 3 x 10 drops/d

drops and ointment — higher dose of Traumeel (3 x 15 drops/d) more effective than lower dose (3 x 10 drops/d)

ointment — Traumeel ointment more effective than galvanic electricity

injection solutions as a mouth rinse — Traumeel reduced the duration of mucositis symptoms

injection solution —
Traumeel improved postoperative recovery (earlier mouth opening and acceptance of 
food) vs standard care

injection solution plus engystol — remarkable reduction of steroid demand with Traumeel

injection solution only; injection solution fol-
lowed by oral treatment —

lower consumption of analgesics in patients treated with Traumeel (injection with or with-
out oral treatment)

Tablets; injections solution; engystol —
Slightly positive effect of Traumeel compared to conventional therapy
engystol® had a more rapid effect than Traumeel

Tablets; injection solution; ointment; injec-
tion solution as mouth wash — Comparable efficacy of the different Traumeel application forms

Tablets — reduction of pain, inflammation, and hemorrhage with Traumeel

ointment — Traumeel ointment was useful in the treatment of postoperative complications 

ointment;
ointment plus mexidol — long-term stabilization of the pathological process with Traumeel

ointment plus laser scalar — effective disease stabilization with Traumeel

ointment — fewer foci and absence of pain in the Traumeel group
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TABlE 4 overview of randomized and nonrandomized Clinical Studies of different Applications of Traumeel

Study Reference n Indication Control Group

randomized studies

boehmer et al 19926 102 Acute sport injuries Placebo (ointment base)

Zell et al 19885 73 Ankle sprains (sports-related) Placebo (ointment base)

Thiel et al 199111 73 hemarthrosis Placebo

ecocheaga et al 200416 20 fibromyalgia Placebo

oberbaum et al 200120 32 Chemotherapy-induced mucositis Placebo

Matusiewicz et al 199622 103 Corticosteroid-dependent asthma bronchiale Placebo

nonrandomized studies

kunt 198312 37 hemarthrosis and/or hydrarthrosis of a joint Placebo

Präg 200414  211 Tendinosis
Thermotherapy (hydrosun),
thermotherapy plus Traumeel

Timmermann et al 199852 236 lumbar syndrome hydrocortisone; hydrocortisone plus Traumeel

birnesser et al 200413 184 epicondylitis nSAids (mainly diclofenac)

heine et al 200217 10 rheumatoid arthritis no control group

Geiger 19688 75 Posttraumatic soft tissue contusions and fractures Conventional treatment

Mergen 19839 26 Posttraumatic soft tissue contusions and fractures Traumeel ointment plus two doses of Traumeel drops

Thiel 198753 50 Supination-distortion trauma Galvanic electricity

oberbaum et al 199821 27 Chemotherapy-induced mucositis no special treatment

konca et al 199724 80 Tonsillectomy, postoperative course Standard treatment

Matusiewicz et al 199723 50 Corticosteroid-dependent asthma bronchiale Placebo

Singer et al 200754 30 Postoperative pain no special treatment

Grudyanov et al 200655  141 inflammatory peridontal disease Conventional therapy

Grudyanov et al 200756 112 inflammatory peridontal disease different Traumeel treatments

ribot-florit 200157 66 dental extraction (symptom control) Analgesics, nSAids

ostazewska et al 199758 40 Postoperative complaints
ointment monotherapy; ointment plus laser biostimulation; 
ointment plus laser biostimulation plus phonophoresis

larentsova et al 200259 105 Peridontitis Conventional treatment

Zilinskas 200260 42 Gingivitis, peridontitis laser scalar plus chlorhexidine

diaz et al 199861 78 dental root canal treatment Standard treatment

*only 5 compounds; nSAids indicates nonsteroidal antiinflammatory drugs.

TABlE 4, continued

Galenic form Jadad Score outcome

ointment (Traumeel Sine)* 4 Significant reduction of circumference with Traumeel Sine vs placebo (P = .028)

ointment 4
day-time joint mobility significantly improved (P  = .005)
Pain on motion significantly improved at day 10 (P < .0001)

injection solution 1 Superior joint mobility and pain relief, and lower effusion volume in Traumeel group

injection solution 1
Pre- and posttreatment comparison showed improvements in muscular pain and pain in 
painful joints 

Ampoules as a mouth rinse 4 Significantly reduced stomatitis score (P < .01) and fewer case of stomatitis and worsening

injection solution 3
Pre- and posttreatment comparisons showed improvement of spirometric parameters, 
granulocyte migration, ige , and steroid demand in the verum group 

injection solution —
no detectable recurrence of effusions in the Traumeel group compared to recurrences in 
most control patients

injection solution — Traumeel was more effective than hydrosun

injection solution — Traumeel monotherapy and in combination with hydrocortisone can be effective

injection solution — Proof of noninferiority of Traumeel compared to nSAids

drops — immunomodulating effect on regulatory T-cells lymphocytes

drops —
Most patients were successfully treated within 5 days. Traumeel 3 x 30 drops/d were more 
effective than 3 x 10 drops/d

drops and ointment — higher dose of Traumeel (3 x 15 drops/d) more effective than lower dose (3 x 10 drops/d)

ointment — Traumeel ointment more effective than galvanic electricity

injection solutions as a mouth rinse — Traumeel reduced the duration of mucositis symptoms

injection solution —
Traumeel improved postoperative recovery (earlier mouth opening and acceptance of 
food) vs standard care

injection solution plus engystol — remarkable reduction of steroid demand with Traumeel

injection solution only; injection solution fol-
lowed by oral treatment —

lower consumption of analgesics in patients treated with Traumeel (injection with or with-
out oral treatment)

Tablets; injections solution; engystol —
Slightly positive effect of Traumeel compared to conventional therapy
engystol® had a more rapid effect than Traumeel

Tablets; injection solution; ointment; injec-
tion solution as mouth wash — Comparable efficacy of the different Traumeel application forms

Tablets — reduction of pain, inflammation, and hemorrhage with Traumeel

ointment — Traumeel ointment was useful in the treatment of postoperative complications 

ointment;
ointment plus mexidol — long-term stabilization of the pathological process with Traumeel

ointment plus laser scalar — effective disease stabilization with Traumeel

ointment — fewer foci and absence of pain in the Traumeel group
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to placebo (solution without active components; n = 15) for 4 
weeks. immediate pain relief was reported after Traumeel 
administration. The Who stomatitis score was significantly 
lower in patients receiving Traumeel than in those receiving pla-
cebo (10.4 vs 24.3; P  < .01). The development (66% vs 93%, 
respectively) and worsening (47% vs 93%, respectively) of stoma-
titis also occurred less frequently in the Traumeel group than in 
the placebo group. The methodology of this study was well 
reported, but the randomization procedure was not adequately 
described (Jadad score = 4).

A nonrandomized study in 27 patients with chemotherapy-
induced stomatitis showed a reduction in the duration of symp-
toms of mucositis in patients receiving Traumeel S injection as a 
mouth rinse compared to standard treatment.21 Traumeel also 
resulted in rapid pain relief, occurring between 20 minutes and 
2.5 hours after treatment.

Corticosteroid-dependent Asthma Bronchiale. in a ran-
domized, controlled study, patients with corticosteroid-depen-
dent asthma bronchiale of more than 5 years duration and 
treated with 4 to 8 mg/day of triamcinolon were found to benefit 
from treatment with Traumeel.22 Patients were treated with 
Traumeel injection (Traumeel S, 1 ampoule every 5 to 7 days for 
20 weeks; n = 71) or placebo (n = 32) in addition to basic treat-
ment with cortisone and methylxanthine. When compared to 
baseline, spirometry results were improved and immunoglobulin 
(ig) e levels were decreased in the Traumeel group. Moreover, 
while steroid demand was increased in placebo-treated patients, 
demand was reduced in patients receiving Traumeel. 
Shortcomings regarding the reporting of the study randomiza-
tion and double-blind procedures resulted in a Jadad score of 3.

in a nonrandomized study, patients with severe corticoster-
oid-dependent asthma bronchiale (n = 50) were allocated to one 
of two groups: to receive standard treatment with steroid/meth-
otrexate or standard treatment with steroid/cyclosporine.23 
Patients in each of these groups were then allocated to addition-
ally receive Traumeel S injection plus engystol n or placebo or 
no further treatment. This study suggested that the combination 
of Traumeel and engystol may provide relief for patients with 
asthma bronchiale, as the greatest reduction in steroid demand 
was observed in patients also receiving this combination therapy.

Tonsillectomy (Postoperative Treatment).  in a study of 80 
patients with purulent tonsillitis, Traumeel S injection (1 
ampoule/day intramuscularly; n = 40) or standard treatment (n = 
40) was given after surgery.24 After 5 days, patients receiving 
Traumeel S reported a significantly greater improvement in pain, 
as assessed using a VAS pain scale than patients on standard 
treatment (P = .04). Patients given Traumeel also found it easier 
to open their mouths the day after surgery and accepted food 
earlier than did placebo-treated patients.

Constituents of Traumeel
indications for the use of the constituents of Traumeel in 

phytotherapy and in micro- and ultra low dilutions are presented 
in Table 5.

Aconitum napellus (Aconite). Aconitum napellus root has 
been widely used in traditional Asian medicine as a treatment for 
rheumatism and wounds, but it is not popular in modern 
Western phytotherapy. A prescription of Aconitum in micro- and 
ultra low dilutions is given in cases of violence and where sudden 
stress causes intense anguish. Signs attributed to Aconitum are 
erythema of the face, heat, flushing, and fever.

Analgesic effects of Aconitum napellus have been demon-
strated in preclinical models.25 in a double-blind, placebo- 
controlled clinical trial, microdilutions of Aconitum relieved 
postoperative pain and agitation in children.26

 Arnica montana (Arnica). Arnica montana is very popular 
in modern phytotherapy due to its analgesic, antibacterial, and 
antiinflammatory properties. The extracts are used for the topi-
cal treatment of a wide range of rheumatic conditions. The active 
ingredients are flavonoids, glycosides, and lactones. Micro- and 
ultra low dilutions of Arnica are indicated for the treatment of 
trauma and its associated symptoms, such as pain, swelling, and 
bruising. Specific assessments have confirmed the safety of 
microdiluted Arnica preparations.

Pooled results from double-blind, placebo-controlled stud-
ies suggested that treatment with Arnica C30 resulted in a 
greater reduction of muscle soreness immediately after a mara-
thon run than placebo.27 information is not available on the 
superiority of one potency of Arnica to another. A review of all 
prospective, controlled trials investigating microdilutions of 
Arnica (68 comparisons in 49 clinical trials) observed signifi-
cant treatment effects in patients with traumatic injuries in a 
random effect meta-analysis but not in meta-regression mod-
els.28 The heterogeneity of the results might be a consequence 
of the inclusion of trials investigating Arnica as monotherapy 
and as an ingredient in complex preparations (ie, in combina-
tion with other ultra low– diluted remedies). Complex remedies 
contributed mainly to the positive assessment of Arnica in the 
random effect meta-analysis.

ultra low dilutions of Arnica d6 have been shown to 
improve recovery after bilateral endoscopic carpal-tunnel release, 
significantly reducing pain compared with placebo.29 
furthermore, a randomized, double-blind, placebo-controlled 
study in patients with varicose vein surgery (n = 60) showed a 
trend towards a beneficial effect of Arnica d12, in terms of reduc-
tions in postoperative hematoma and pain.30 Arnica d30 treat-
ment also resulted in a significantly larger reduction in pain 
score compared to placebo after tonsillectomy (n = 111).31 in com-
bination with ultra low dilutions of Hypericum, ultra low dilu-
tions of Arnica were particularly effective in patients with 
dental-associated interventions and neuralgia.28,32

Atropa belladonna (Belladonna). due to toxicity, A bella-
donna extracts are not used in modern phytotherapy. in micro- 
and ultra low dilutions, A belladonna is indicated in the 
treatment of complaints with sudden onset and disappearance; 
in pain described as throbbing, sharp, cutting, shooting or 
burning; and in bright red or inflamed parts with intense burn-
ing or hyperesthesia. ultra low dilutions of A belladonna are 
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Table 5 indications of Traumeel Constituents in Phytotherapy and in Micro- and ultra low dilutions

Constituents Phytotherapy Micro- and Ultra low Dilutions
Important Results from Clinical Studies With 
Micro- and Ultra low Dilutions

Aconitum not used Postoperative pain, analgesia relief of postoperative pain and agitation in chil-
dren (double-blind, placebo-controlled study)26

Arnica Topical treatment for rheu-
matic conditions

Trauma and trauma-associated  
symptoms

lower muscle soreness with Arnica C30 (pooled 
results)27

less pain after tonsillectomy (Arnica d30)31

Belladonna not used due to toxicity Acute conditions characterized by 
inflammation and infection

effective in acute dermatitis during radiotherapy 
for breast cancer33

Significant reduction if migraine attacks (in com-
binations with other ultra low–diluted drugs)34

reduced frequency of recurrence of otitis media in 
pediatric patients35

Bellis perennis not established deep bruising, complaints after physi-
cal trauma, symptoms associated with 
rheumatism, hematoma

reduction of postpartum bleedings (in combina-
tion with Arnica; a placebo-controlled study)36

Calendula eczema, conjunctivitis, 
thrush infections, minor inju-
ries, skin problems

internal and external injuries where 
the skin is broken

Prevention of radiotherapy-related dermatitis 
(topical ointment; open comparison with troma-
line, phytotherapeutic extract)37

Greater reduction of ulcer surface (topical phyto-
therapeutic extract)38 

Chamomilla external use for wounds, sun-
burn, burn, hemorrhoids, 
mastitis, leg ulcers
internal use for nervous 
digestive upsets, insomnia, 
travel sickness

Sensitivity to every perception (eg, sur-
roundings, people, pain)

Antiinflammatory effect was superior to placebo 
(ointment vs ointment base; phytotherapeutic 
extract)39

More rapid decrease of weeping wound area (phy-
totherapeutic extract)40

Echinacea internal use for infections, 
early stages of cough and cold
external use for herpes, acne, 
infected injuries

Similar indications as in phytotherapy Significant decrease of symptoms of sinusitis 
(combined with other remedies in ultra low dilu-
tions; compared to placebo)41

Hamamelis Topical treatment for minor 
skin lesions, local skin inflam-
mations, hemorrhoids, vari-
cose veins

Venous bleeding, venous and varicose 
disorders

noninferiority to bufexamac in atopic dermatitis 
(phytotherapeutic extract)42

reduction of cutaneous blood flow43

Hepar sulfuris not used inflammation, purulent processes after 
the highly acute phase

Monotherapy not investigated in clinical trials

Hypericum internal use for depressive 
mood disorders
external use for wounds, 
burns, dermatitis, myalgia

Similar indications as in phytotherapy Antiinflammatory (analgesic properties): 
improvement of eczematous lesions in patients 
with subacute dermatitis (phytotherapeutic 
extract)45

Mercurius solubilis not used infectious diseases of mouth and 
throat, edema, inflammation

Shorter duration of fever and fewer recurrences of 
otitis media in children35

Millefolium injuries, wounds Cases with bright red bleeding not performed

Symphytum ulcers, colitis, rheumatism, 
psoriasis, eczema, injuries

bone injuries, bone fractures (accelera-
tion of callus formation)

not investigated in micro- or ultra low dilutions
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predominantly prescribed in acute conditions characterized by 
inflammation and infection. 

Prospective clinical studies have investigated the efficacy of 
various ultra low dilutions of A belladonna in patients with acute 
radiodermatitis during radiotherapy for breast cancer, with 
migraine, and in children with acute otitis media. The double-
blind trial in patients with acute radiodermatitis showed a trend 
towards greater efficacy of A belladonna 7Ch compared to place-
bo, as assessed by a calculated severity index (the sum of the 
scores of four parameters, including breast skin color, warmth, 
swelling, and pigmentation).33 The double-blind, placebo- 
controlled treatment of 60 patients with migraine with one or 
two of eight ultra low–diluted ingredients (A belladonna, Ignatia, 
Lachesis, Silicea, Gelsemium, Cyclamen, Natrium muriaticum, and 
Sulphur) resulted in a significant reduction of the periodicity, fre-
quency, and duration of migraine attacks.34 Additionally, a pro-
spective comparison between several ultra low–diluted remedies 
as monotherapy (Aconitum, Belladonna, Chamomilla, Mercurius 
solubilis, Pulsatilla, Silicea; n = 103) and conventional therapy (n = 
28) showed a reduced frequency of recurrence of acute otitis 
media in pediatric patients.35

Bellis perennis (Daisy). Bellis perennis extract, traditionally 
used as a topical treatment for wounds, is not established in 
modern phytotherapy. in ultra low dilutions, Bellis perennis is 
used for the treatment of deep bruising, complaints after physi-
cal trauma, rheumatism-associated symptoms following overex-
ertion, hematoma, hemorrhage, and venous stasis.

A randomized, double-blind study compared the effects of 
ultra low dilutions of Arnica (10-6) and Bellis (10-60) with placebo 
in 45 patients with mild postpartum bleeding.36 The mean base-
line hemoglobin level was 12.7 g/dl in all treatment groups. 
Seventy-two hours postpartum, there was a greater reduction in 
the mean hemoglobin level of patients in the placebo group com-
pared with patients in the two active treatments groups (11.6 g/
dl vs 12.4 g/dl, respectively; P < .05).

Calendula officinalis (Marigold). Calendula extracts are 
used externally for the treatment of eczema, conjunctivitis, 
thrush infections, minor injuries, and skin problems. ultra low 
dilutions of Calendula are commonly used for the treatment of 
internally and externally injuries with skin damage.

A randomized, open-label, phase iii trial presented prelimi-
nary evidence for Calendula ointment in the prevention of radio-
therapy-related dermatitis.37 fewer patients using Calendula 
reported grade 2 to 3 skin toxicity compared to the control group 
using tromaline (41% vs 63%, respectively; P < .001). Additionally, 
a placebo-controlled trial in 34 patients with lower leg venous 
ulcers reported a mean reduction in ulcer surface area in 41.7% 
of patients using Calendula ointment compared to 14.5% in the 
control group.38 Complete epithelialization of the ulcer area was 
observed in seven patients using Calendula vs four controls.

Chamomilla (Spec) (Chamomile). in phytotherapy, 
Chamomilla is used externally for wounds, sunburn, burns, hem-
orrhoids, mastitis, and leg ulcers, and is taken internally for ner-
vous digestive upsets, insomnia, and travel sickness. ultra low 

Chamomilla dilutions are indicated in patients who are sensitive 
to all things and sensations, such as to their surroundings, peo-
ple, and pain.

in healthy volunteers with experimentally induced skin 
lesions, an ointment containing a 2% ethanol chamomile flower 
extract was reported to have a superior antiinflammatory effect 
compared to the ointment base alone.39 A placebo-controlled, dou-
ble-blind trial investigating the effect of an ethanol Chamomilla 
fluid extract was also conducted in 14 patients after dermabrasion. 
Cessation of weeping and complete drying of the wound occurred 
more rapidly in Chamomilla-treated patients compared to placebo 
(15.0 ± 5.1 days vs 17.1 ± 5.5 days, respectively).40 There was no evi-
dence that microdiluted Chamomilla as monotherapy had been 
investigated in clinical studies.

Echinacea (angustifolia and purpurea) (Purple coneflower). 
Echinacea stimulates the immune system and has antiviral and 
antibacterial effects. in phytotherapy, Echinacea purpurea is taken 
internally for infections and early stages of coughs and colds. 
external preparations are used for conditions such as herpes, 
acne, and infected injuries. in ultra low dilutions, E purpurea, E 
angustifolia, and E pallida are used for the same indications as E 
purpurea in phytotherapy.

Clinical interest in Echinacea focuses on its immunomodula-
tory effects, such as the prevention and treatment of upper respi-
ratory tract infections. Most studies demonstrated the superiority 
of Echinacea phytotherapy in the prevention and treatment of 
respiratory tract infections compared with placebo. Microdiluted 
Echinacea d1 in combination with other microdiluted remedies, 
including Cinnabaris d4, Hydrastis d1, and Kalium bichromatum, 
resulted in a significantly greater decrease in the sum score of five 
symptoms of sinusitis compared with placebo (–6.2 vs –1.7, 
respectively; P < .0001).41

Hamamelis virginiana (Witch Hazel). extract of Hamamelis is 
used topically for the symptomatic treatment of minor skin lesions, 
local skin inflammations, hemorrhoids, and varicose veins. 
Hamamelis at low potencies (d2) or as the mother tincture is used 
for treating venous bleeding and venous and varicose disorders.

in a randomized, double-blind study, no significant differ-
ences were observed in the outcomes of 22 patients with atopic 
dermatitis treated with standardized Hamamelis extract com-
pared with bufexamac ointment.42 The study drugs were admin-
istered simultaneously on both forearms of each patient, with the 
side for each treatment randomly selected. independent of treat-
ment, there was a clear improvement in symptoms. other clini-
cal investigations demonstrated that Hamamelis treatment 
reduced cutaneous blood flow, skin temperature, and ultraviolet-
induced erythema.43

Hepar sulfuris (Hepar sulfuris calcareum) (Calcium sulfu-
ratum Hahnemanni). Samuel hahnemann developed the use of 
micro- and ultra low dilutions of Hepar sulfuris mainly for the 
treatment of local inflammation and purulent conditions after 
the acute phase. 

no clinical trials of Hepar sulfuris monotherapy were found 
in the literature search. As part of complex ultra low–diluted 
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remedies, Hepar sulfuris is effective at all stages of the inflamma-
tory process, and it is particularly recommended for infectious 
diseases of the mouth and throat. 

Hypericum perforatum (St John’s Wort). Hypericum extracts 
are commonly used for the treatment of functional depressive 
mood disorders. Topical preparations are used for the treatment 
of superficial wounds, burns, dermatitis, and myalgia. ultra low 
dilutions of Hypericum are used for similar conditions. 
Symptoms indicating the use of Hypericum are head congestion 
with irritation of the nervous system and wounds that are very 
sensitive to touch.

Clinical studies investigating the antiinflammatory and 
analgesic properties of Hypericum were reviewed only. in a dou-
ble-blind study of 21 patients with subacute dermatitis, signifi-
cantly greater improvement was observed in eczematous lesions 
following treatment with a cream containing Hypericum extract 
than after placebo (cream vehicle; P < .05).44

Mercurius solubilis Hahnemanni (Mercurius vivus). Mercurius 
solubilis was presented by hahnemann to provide a soluble 
form of Mercurius. Mercurius solubilis is often used for the treat-
ment of infectious diseases of the mouth and throat and is used 
in low potencies where the condition is characterized by edema 
and inflammation.

A prospective observational study comparing several single 
remedies in micro- and ultra low dilutions with placebo found 
that children with otitis media treated with Mercurius solubilis 
had a shorter duration of fever and fewer recurrences of otitis 
media in the following year.35

Achillea millefolium (yarrow). in traditional phytotherapy, 
Achillea millefolium is recommended for the treatment of injuries 
and wounds due to its antihemorrhagic, analgesic, and antiin-
flammatory properties. Clinical use in phytotherapy and in ultra 
low dilutions (recommended in cases with bright red bleeding) is 
based mainly on empirical evidence. indications for the use of 
Achillea millefolium include traumas, injuries, gynecological com-
plaints, circulatory disturbances, diaphoretic impairment, dis-
eases of the urinary system, and functional intestinal complaints. 
no randomized, controlled clinical studies of Achillea millefolium 
were found in the literature search.

Symphytum officinale (Comfrey). Symphytum officinale has 
been used in phytotherapy for the treatment of internal diseases, 
such as ulcers, colitis, and rheumatism, and of external diseases, 
including psoriasis, eczema, and injuries. Currently, it is com-
monly used in sports medicine, particularly for the treatment of 
injuries of the ankle. in ultra low dilutions, the remedy is mainly 
used for the treatment of bone injuries and bone fractures to 
accelerate callus formation and the healing of fractures.

Safety
General Side Effects. hypersensitivity reactions have been 

observed in isolated cases with all Traumeel presentations, and 
local allergic skin reactions have been reported with Traumeel oint-
ment and/or gel. in rare cases, systemic treatment with Traumeel 
may be associated an increase in the production of saliva. 

Healthy volunteers. in an open-label study investigating 
the safety of Traumeel, 36 mild-to-moderate, transient adverse 
events were observed in 11 out of 20 healthy volunteers receiving 
Traumeel tablets (6 tablets/day).45 The most frequently reported 
events were headache (n = 15), diarrhea and stomach discomfort/
bloating (n = 6), and nausea (n = 3). no event was considered defi-
nitely or probably related to Traumeel, and all events resolved 
without special intervention despite continuation of treatment.

Traumeel Injection Solution. in a randomized, clinical trial 
in patients with chemotherapy-induced mucositis, the side effect 
profile of patients treated with Traumeel S injection differed 
from patients receiving placebo.20 A greater frequency of graft vs 
host disease, sepsis, and gastrointestinal complications were 
reported for the Traumeel group, while more venous-occlusive 
diseases and pneumonia were reported for the placebo group. 
The small number of study participants and severity of their ill-
ness prevented any definitive conclusions regarding the safety of 
Traumeel S injection. The tolerability of Traumeel S injection was 
rated as “good” or “very good” in the majority of patients in two 
observational studies: one study was in 184 patients with epicon-
dylitis, the other was in 3241 patients with different orthopedic 
indications.13,18 

Traumeel S ointment. A multicenter drug monitoring 
study including more than 3400 patients confirmed that 
Traumeel S ointment is well tolerated.10 Adverse events, includ-
ing transient local irritation or allergic skin reactions, were 
observed in 13 cases only. Treatment was discontinued in three 
patients due to allergic reactions.

Surveillance Studies. The safety of all marketed application 
forms of Traumeel was reviewed in a large survey of over 3.6 mil-
lion patients.46 Adverse events were observed in only 0.0035% of 
cases. Most adverse events were mild skin reactions after applica-
tion of Traumeel ointment and pruritus at the injection site after 
Traumeel injection, both of which disappeared after treatment 
discontinuation.

Comparisons With NSAIDs. An observational nonran-
domized study, demonstrated the superior tolerability of 
Traumeel S injections compared with nSAid injections in 184 
patients with epicondylitis.13 in this study, tolerability was rated 
as “very good” in 87.7% of patients receiving Traumeel and 44.9% 
of patients administered nSAids.

Constituents of Traumeel. no data regarding the safety of 
ultra low dilutions of the constituents as used in commercially 
available Traumeel presentations were found in the literature 
search. reported safety issues were restricted to their presenta-
tions as used in phytotherapy. 

DISCUSSIoN
This review presents the available evidence for the clinical 

efficacy of the multicomponent combination medication, 
Traumeel, and its constituents in a broad range of indications 
including contusions, fractures, epicondylitis, musculoskeletal 
complaints, tendinosis, and tendinopathy. in addition, the 
review details the suggested bioregulatory, immunomodulatory, 
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and antiinflammatory mode of action of Traumeel and its con-
stituents. Altogether, six randomized, controlled studies; 19 
nonrandomized, controlled studies; four cohort studies; and 
numerous case reports support the clinical use of Traumeel in 
these indications, while several controlled studies provide evi-
dence of the activity of the constituents of Traumeel in their 
key indications.

Mode of Action
efficacy in various clinical indications suggests that 

Traumeel works in a different way compared to nSAids. in con-
trast to nSAids, Traumeel and its constituents do not directly 
influence the metabolism of arachidonic acid but exert bioregula-
tory effects via the inhibition of various proinflammatory cytok-
ines, such as interleukin (il)-2, il-6, and tumor necrosis 
factor-alpha (Tnf-a); modulation of regulatory T-cells/trans-
forming growth factor-beta (TGf-β); and inhibition of il-β, il-8, 
and Tnf-a production. The reviewed data suggest strong immu-
nomodulatory effects in at least two important therapeutic target 
systems: the eCM and regulatory T-cells.

Acute Sport Injuries
in current clinical practice, Traumeel ointment is com-

monly used for the treatment of physical trauma and sport 
injuries. its efficacy in these indications is supported by investi-
gations with several of the constituents of Traumeel, which 
demonstrate the immunomodulatory, antiinflammatory, and 
analgesic effects of Arnica montana, Calendula officinalis, and 
Chamomilla, and by the comprehensive clinical trial program of 
this multicomponent medication, which includes randomized 
and nonrandomized studies. Two well-conducted randomized, 
placebo-controlled studies ( Jadad score = 4) demonstrated a 
greater reduction in swelling and pain and improved mobility 
in patients treated with Traumeel S ointment compared to 
patients receiving placebo.5,6 Additional trials presented evi-
dence of noninferiority of Traumeel compared with nSAids, 
including diclofenac.13,15 Moreover, these findings are supported 
by a multicenter drug-monitoring trial of more than 3000 
patients treated under conditions of everyday routine clinical 
practice.10 investigators reported the efficacy of Traumeel to be 
“good” or “very good” in more than 80% of patients.

The most likely explanation for Traumeel’s efficacy in the 
treatment of physical trauma and sport injuries is through the 
induction of eCM remodeling and tissue repair. Cutaneous 
wound healing begins with an alternating keratinocytes-eCM 
interaction at the wound edge, where cells migrating into the 
area are exposed to dermal collagen. ultimately, this process 
results in changes in the eCM and the development of a more 
favorable environment for cell migration.47

There is also evidence for the role of Traumeel in the mod-
ulation of growth factor activity, which, after injury, results in 
skeletal muscle regeneration. regeneration is regulated by 
fibroblast growth factor, platelet-derived growth factor, insulin-
like growth factor, and TGf-β, which have a major influence on 

the reorganization of the cellular matrix. in models, TGf-β1 
and TGf-β3, expressed by regenerating muscles during the first 
days after trauma, influence nearly all important processes for 
muscle regeneration.48 These observations support the regula-
tory and immunomodulating effects of Traumeel during tissue 
regeneration after physical trauma and sport injuries. This the-
ory is backed by preclinical studies suggesting that exogenous 
TGf-β might promote the healing of acute and chronic 
wounds49 and a phase ii trial demonstrating a positive effect of 
topical TGf-β2 on diabetic foot ulcers.50 Thus, improved TGf-β 
signaling at least partly explains the efficacy of Traumeel in 
wound healing and tissue repair.

findings of investigations regarding the constituents of 
Traumeel concur with those of the complete bioregulatory 
combination. Arnica montana reduced muscle soreness after a 
marathon run in a double-blind, placebo-controlled trial27 and 
demonstrated a significant effect in patients with traumatic 
injuries in a meta-analysis.28 both Calendula officinalis and 
Chamomilla had effects on external injuries with skin damage, 
such as in radiotherapy-induced dermatitis (Calendula)37 and 
dermabrasion (Chamomilla).40 Hepar sulfuris and Mercurius solu-
bilis, which are used mainly in multicomponent medications to 
increase the efficacy of the combination, might have broad 
antiinflammatory activity. Additionally, Achillea millefolium 
and Symphytum officinale have been used in traditional phyto-
therapy for the treatment of injuries and wounds, with 
Symphytum officinale being particularly commonly used in 
sports medicine.

Together, the evidence demonstrates the efficacy of 
Traumeel in the treatment of acute sport injuries, which may be 
attributed to its well-balanced composition of constituents.

Hemarthrosis
Two placebo-controlled studies, one of which was ran-

domized, support the use of intra-articular Traumeel injections 
in patients with hemarthrosis. The randomized study demon-
strated the superiority of Traumeel injections on joint circum-
ference and mobility, intensity of pain, and effusion volume vs 
placebo.11 in the nonrandomized study, patients administered 
Traumeel injections showed a reduction of effusion compared 
to placebo and not one required a second aspiration.12

Several constituents of Traumeel have shown activity in 
bleeding-related disorders. Bellis perennis diminished postpar-
tum bleeding in a double-blind, placebo-controlled study,36 
Hamamelis reduced cutaneous blood flow,43 and Arnica d12 
showed a trend towards a reduction of postoperative hemato-
ma vs placebo.30

Epicondylitis
Traumeel injections are at least as effective as nSAid injec-

tions in patients with epicondylitis; noninferiority on all evalu-
ated variables was demonstrated by a well-conducted, 
nonrandomized multicenter study.13 in this study, Traumeel 
was also significantly superior in relieving pain at rest and 

Clinical efficacy of Traumeel 
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improving joint mobility than nSAids. Global outcome as 
rated by patients was also more frequently rated as “good” or 
“very good” by the Traumeel group. These results suggest that 
Traumeel may be considered a valid alternative to nSAids for 
the symptomatic treatment of epicondylitis.

Tendinosis and fibromyalgia
While there is evidence for the efficacy of Traumeel in 

patients with tendinosis, the data are not definitive due to the 
nonrandomized nature of the two studies. one of these non-
randomized studies showed that, compared to thermotherapy, 
patients treated with Traumeel injections had significantly 
improved pain relief, which was maintained after treatment 
discontinuation.14 The observational study reported compara-
ble improvements in mobility scores between Traumeel oint-
ment and diclofenac gel.15

for patients with fibromyalgia, findings of a small double-
blind, placebo-controlled study investigating Traumeel in com-
bination with other medications with bioregulatory properties 
delivered in micro- or ultra low doses are promising.16 Patients 
benefited from significant reductions in muscular pain, 
although the results should be interpreted with caution due to 
few participating patients (n = 20) and methodical shortcom-
ings (Jadad score = 1).

Rheumatoid Arthritis
The efficacy of Traumeel in the treatment of rheumatoid 

arthritis was suggested in preclinical investigations, which 
demonstrated antiinflammatory effects ranging from the inhi-
bition of proinflammatory cytokines, such as il-2, il-6, and 
Tnf-a, to the modulation of regulatory T-cells. results of an 
open-label, nonrandomized, pilot study in patients with rheu-
matoid arthritis support preclinical findings regarding the 
immunomodulatory action of Traumeel.17 however, the 
observed changes in regulatory T-cells in patients were not uni-
directional because increases as well as decreases were report-
ed, all of which need to be confirmed in more rigorous and 
investigative clinical trials. 

Chemotherapy-induced Mucositis
The antiinflammatory and immunomodulatory effects of 

Traumeel in patients with chemotherapy-induced mucositis 
were demonstrated in a randomized, well-conducted study 
(Jadad score = 4)20 and a nonrandomized study.21 efficacy in this 
indication might be explained by inhibition of proinflammatory 
cytokines (il-1 and Tnf-a) at the start of mucositis, the tissue-
protecting properties of some of the Traumeel constituents fur-
ther in the course of the disorder, the antibacterial effects of 
some constituents during ulceration, and the bioregulatory 
effects supporting skin regeneration during healing.

Asthma Bronchiale
Two studies investigated patients with corticosteroid- 

dependent asthma bronchiale, a severe atopic disorder charac-

terized by airway hyper-reactivity and airway remodeling as 
result of T helper (Th)-2 cell responses in the lung. Treatment 
with Traumeel was associated with a reduced demand for ste-
roids and improved lung function.22,23 These effects might 
reflect the induction of bioregulatory processes, such as the 
equalization of Th-1 cells, Th-2 cells, and regulatory T-cells and 
their responses. however, these results and the effects on 
T-cells need to be confirmed in further clinical studies.

Tonsillectomy (Postoperative Treatment)
A controlled study demonstrated that recovery after ton-

sillectomy was improved when patients were administered 
Traumeel compared to standard treatment.24 This observation 
is supported by several studies investigating the constituents of 
Traumeel, including Arnica d12 for postoperative pain,30 Arnica 
d30 given posttonsillectomy, and Aconitum napellus in postop-
erative pain and agitation in children.26

Traumeel as an Alternative to NSAIDs
Traumeel has been shown to be as equally as effective as 

nSAids in the treatment of patients with various sport-related 
injuries. in an observational study in patients with acute and 
chronic tendinopathies, the reduction in pain and improve-
ment in mobility was comparable between the Traumeel and 
nSAid groups.15 Similar results were also observed after local 
Traumeel S injections and intramuscular nSAid injections in 
patients with epicondylitis.13 These observations were con-
firmed by a recently published double-blind study (not includ-
ed in the analysis).51 in this study, a significantly superior 
reduction in pain was reported for elite athletes with nontrau-
matic tendinous pain treated with Traumeel S ointment com-
pared with diclofenac ointment and with placebo ointment.

Safety
despite the impact of Traumeel on various immunological 

processes, the available evidence from clinical studies demon-
strates that this multicomponent combination medication is well 
tolerated. Spontaneous adverse event reporting during more 
than 60 years of Traumeel use in clinical practice suggest an 
excellent safety profile. There are no indications in which there is 
an increased risk of hypersensitivity or allergic reactions with 
therapy. Monotherapy with micro- and ultra low dilutions of all 
constituents have also proven to be well tolerated in clinical prac-
tice. Moreover, the tolerability of Traumeel, in terms of the num-
ber and frequency of adverse events, is reported to be 
significantly improved when compared with nSAids.13

 
CoNClUSIoNS

There is mounting evidence supporting the clinical efficacy 
of the bioregulatory drug, Traumeel, in the treatment of patients 
with acute or subacute musculoskeletal problems, such as trau-
ma and sport injuries. The observed efficacy of Traumeel may be 
credited to the immunomodulatory, antiinflammatory, and anal-
gesic effects provided by the well-balanced combination of its 
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constituents. Traumeel’s efficacy and excellent safety profile war-
rant its consideration as a first-line treatment of physical trauma 
and sport injuries and as an alternative to nSAids.
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from an evolutionary viewpoint, stress is important for 
the development of successful strategies for animals 
and humans to cope with the demands of life. if an 
individual is able to meet the challenges of life, then 
acute stress seems not to be harmful and physiological 

balance can be maintained. however, if “overwhelming” tasks 
last too long, then stress becomes deleterious and increases an 
individual’s vulnerability to mental and somatic disorders. based 
on this distinction, good stress is termed eustress and bad stress is 
termed distress. in modern life, work can become a source of dis-
tress for a variety of reasons. feelings of inadequate control over 
one’s work, frustrated hopes and expectations, and losing life’s 
meaning seem to be independent causes of chronic exhaustion 
and can lead to so-called burnout. nearly 30% of the adults in 
Western countries are affected by burnout.1,2 

in recent years, research on stress has considerably 
enhanced the understanding of the underlying pathophysiology. 
Many mediators and neurotransmitters that are directly associ-
ated with the stress response can be identified. examples include 
corticotropin-releasing factor, corticosteroids, oxytocin, prolac-
tin and vasopressin, serotonin, norepinephrine, dopamine, 

vasoactive intestinal polypeptide, neuropeptide y, cholecystoki-
nin, substance P, nitric oxide, proinflammatory mediators, 
g-aminobutyric acid (GAbA), and neuroactive steroids. These 
mediators and neurotransmitters play a key role in the overall 
balance between neuronal excitation and inhibition.3 

because of the complexity of the pathophysiology of stress, 
the focus on more or less selective pathophysiological targets, as 
is the case in treatment with benzodiazepines (eg, diazepam and 
lorazepam) and selective serotonin reuptake inhibitors (SSris; 
eg, citalopram, fluoxetine, and paroxetine), is often suboptimal 
with heterogeneous outcomes.4,5

Therefore, it is suggested that a multitarget bioregulatory 
approach may expand the existing treatment possibilities. 
bioregulation aims at homeostasis that is “the coordinated physi-
ological reaction which maintains most of the steady states in the 
body.”6 This integrates the mind and the body, and it is assumed 
that nearly all naturopathic treatments affect the body holistical-
ly.7 Complex homeopathic preparations seem to act both on a low 
substantial level and on an energetic level because of the succus-
sion procedure of the diluted constituents during the manufactur-
ing process. This may explain the observed modulating effect on 
homeostasis. Therefore, bioregulatory medicine seems to be espe-
cially useful in functional disorders of the mind and body.8

neurexan, a complex homeopathic medicinal product, is 
effective in fostering mental balance during stress and associated 
complaints (eg, nervousness, restlessness, and sleeplessness). 
based on the results of preclinical and clinical research on 

bioregulatory Approach to the Treatment of Stress
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in modern life, chronic stress becomes a main culprit of many 
mental and somatic disorders. The therapy for chronic stress often 
requires a multidisciplinary approach because drug therapies are 
often unsatisfactory and are associated with adverse effects that 
impair the possibilities of long-term treatment. in addition, recent 
research on stress and stress-related disorders revealed the high 
complexity of neurotransmitter physiology, implicating multiple 
possible targets for treatment. however, this complexity probably 
impairs the success of treatment with selectively acting pharma-
ceuticals that are developed to target specific metabolic pathways. 
Therefore, it is more and more apparent that regulating transmit-
ter balance may be a promising extension of available treatments. 
neurexan, a natural compound medicinal product, seems to be a 
potential therapeutic option. The medication has been studied in 
clinical trials and seems to be effective in the treatment of stress 

and stress-related complaints, such as sleep disturbance, nervous-
ness, restlessness, difficulties with concentration, forgetfulness, 
and nocturnal anxiety. in preclinical studies, an affinity of 
neurexan to the central g-aminobutyric acid (GAbA) benzodi-
azepine receptor was observed. from these results, the peripheral 
benzodiazepine receptor system also could be a target of the 
medication, generating neuroactive steroids known to be highly 
potent allostatic modulators of the GAbA signaling pathway. 
both receptors are fundamentally involved in the mediation of 
the stress response. based on the results from preclinical and 
clinical studies performed with neurexan and knowledge about 
stress, this study will try to contribute to a better understanding 
of the potential implication of neurexan in the treatment of 
stress and stress-related disorders. (Altern Ther Health Med. 
2011;17(2 Suppl):S32-S40.)
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neurexan and knowledge about the pathophysiology of stress, 
this study will discuss the hypothetical mode of action of this 
medication and the possible clinical implications for the treat-
ment of stress and stress-related disorders.

STRESS AND STRESS-RElATED DISoRDERS
from a scientific viewpoint, stress is generally described as a 

state of bodily or mental tension resulting from factors that tend 
to alter an existing equilibrium.9 This definition can lead back to 
hans Selye, who defined stress as “the non-specific response of 
the body to any demand” leading to perturbations of physiologi-
cal and psychological homeostasis.10 Selye observed that the body 
develops a nonspecific response to stressors when their action is 
prolonged. This was termed general adaptation syndrome and 
involved the following triphasic response11:

1. The “alarm reaction”: Acute stress is characterized by an 
activation of the hypothalamic-pituitary-adrenocortical 
(hPA) axis and the sympathetic nervous system, with ele-
vated levels of cortisol, epinephrine, and norepinephrine. 
The physiological adaptation (eg, an increase in blood 
pressure, heart and breathing rates, glucose level, and 
oxygen consumption) allows the body to act according to 
the archetypical “fight-and-flight” behavior. After a stress-
ful event, a sufficient recovery restores the body to the 
basic level.

2. The “stage of resistance”: in the case of permanent stress 
with insufficient recovery from stressful events, the organ-
ism progressively loses the natural capacity to regulate 
stress response and to recover to the normal level again. 
Persistent changes of  physiological parameters affected 
in acute stress cause a pathological adaptation in the 
attempt of the organism to obtain an optimal adaptation 
to chronic stress. disorders, such as hypertension, meta-
bolic syndrome, gastrointestinal dysfunction, and head-
ache, develop.

3. The “stage of exhaustion”: in the case of persistent stress, 
the signs and symptoms of the alert and resistance phase 
become irreversible, characterized by the loss of acquired 
adaptation. Chronic mental and somatic diseases are the 
consequences. impaired sleep, concentration, and memory 
and mood disorders become more and more prominent 
and are a characteristic feature of exhaustion and burnout.

from an evolutionary viewpoint, stressful situations should 
adapt the body to excessive physical demands (“fight-or-flight” 
response) that are necessary for survival. however, in modern life, 
both fight and flight are typically not options and no adequate 
demand for such physiological and metabolic adaptations exists. 
Therefore, chronic stress becomes deleterious. An example of the 
serious consequences of chronic stress is burnout syndrome. The 
term burnout was coined in 1974 by the psychoanalyst herbert 

freudenberger and originally related to people working in highly 
engaged social jobs (eg, teachers, nurses, and physicians) with 
increased risk for chronic exhaustion and illness. Meanwhile, 
burnout can affect nearly all social groups irrespective of occupa-
tion. burnout is mainly regarded as the result of chronic stress 
that has not been successfully treated.12 The complete syndrome 
is an end stage of chronic distress. 

in addition to the subjective feeling of excessive demands 
and exhaustion, chronic stress induces many objective comor-
bidities, such as a decline in memory and cognition and sleep 
disturbances.13 in addition, chronic distress is a considerable risk 
factor for the development of anxiety and depressive disorders.14 
Stressful events often precede the onset of depression, and stress 
also has been associated with the severity of the illness.15 in addi-
tion, recent depressive and anxious symptoms predict stress 
response in humans.16 Thus, the connection between chronic 
stress, insomnia, and mental disorders has the feature of a 
vicious circle and can explain, at least in part, the development of 
burnout syndrome.

Clinically, burnout syndrome is characterized by emotional 
exhaustion, depersonalization, physical fatigue, and cognitive 
weariness. This is accompanied by reduced personal accomplish-
ment and satisfaction in performance, a sense of inadequacy, 
memory problems, loss of social contacts, and depressed mood.12 
The risk for drug or alcohol dependency is increased, and the 
immunocompromised body is susceptible to infections and a 
proinflammatory state. Also, insomnia impairs recovery, leading 
to dramatic consequences for mental and somatic health. 
Patients are susceptible to major depression, cardiovascular or 
gastrointestinal diseases, and even cancer.17 in half of the partici-
pants with job-related burnout, some depressive disorders can 
be determined. The risk of depressive disorders is greater when 
burnout is severe.1 

Chronic stress and burnout are linked to ill health. Although 
virtually all organs are affected by the exposure to exhaustive 
stress, the cardiovascular, neuroendocrine, immunological, and 
gastrointestinal systems are the first to experience functional 
changes. in Japan, sudden death caused by occupational overload 
is called karoshi and is related to chronic stress and burnout.18 

from a physiological viewpoint in the case of chronic stress, 
the body, little by little, loses the capability to regulate the stress 
response. This also means that, in times without an acute stressful 
event, the physiological balance (allostasis) is not recovered again. 
Therefore, chronic distress and burnout can be viewed as a long-
lasting overactive stress system with a loss of self-regulation.13 
This loss of acquired adaptation provokes an allostatic load that 
can accelerate disease processes. 

The term allostatic load was coined in 1993 by bruce 
Mcewen and elliot Stellar as a multisystem summary indicator 
that refers to the physiological risk of chronic stress response.19 
Allostatic load comprises the following parameters indicative 
of being relevant disease mediators: cortisol, epinephrine and 
norepinephrine, dehydroepiandosterone (dheA) sulfate, waist-
to-hip ratio, glycosylated hemoglobin, high-density lipoprotein, 
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total cholesterol to high-density lipoprotein ratio, systolic and dia-
stolic blood pressures, tumor necrosis factor a, C-reactive protein, 
fibrinogen, d-dimer (ie, decomposition product of fibrin), percent-
age of body fat, triglycerides, and glucose.20 in addition, mental 
disorders often associated with chronic stress, such as depression, 
are related to chemical imbalances in the central nervous system 
(CnS) that constitute a special form of allostatic load.21 

The loss of allostasis, with changes toward allostatic load, 
and the development of diseases involve a complex interaction of 
neural, neuroendocrine, and neuroendocrine-immune mecha-
nisms, with dysbalanced hPA axis activation as a central mecha-
nism. for stress regulation and treatment options, two targets 
are especially important: the GAbAergic system, acting via 
GAbA, and the peripheral benzodiazepine receptor (Pbr) path-
way, generating neuroactive steroids known to be highly potent 
allostatic modulators of the GAbA signaling pathway.

THERAPEUTIC TARGETS foR THE TREATMENT of 
STRESS AND STRESS-RElATED DISoRDERS

The first target is GAbA, the principal inhibitory neuro-
transmitter in the brain. it plays a key role in the overall balance 
between neuronal excitation and inhibition. in the mammalian 
brain, as many as one third of all synapses are GAbAergic.22 
GAbA is synthesized in presynaptic neurons and stored in syn-
aptic vesicles. on neuronal activation, GAbA is released into the 
synaptic cleft, where it activates postsynaptic GAbA receptors 
and reduces the excitability of the neurons.22-24 

excessive GAbAergic signaling results in sedation, whereas 
the mildest attenuation of GAbAergic signaling results in arousal, 
anxiety, restlessness, and insomnia. Therefore, GAbA is essential-
ly involved in the regulation of sleep. dysfunction also has been 
demonstrated in psychiatric disorders, such as anxiety and 
depression.25 The GAbAergic system is also considered one of the 
major neuronal mechanisms that underlies learning and memo-
ry.26 The GAbAergic system plays a central role in homeostasis 
during stress; the inhibitory role of GAbA on the hPA axis is well 
established.27 GAbA is known to inhibit the release of corticotro-
pin-releasing hormone from the hypothalamus, followed by 
reduced secretion of adrenocorticotropin from the pituitary gland 
and, subsequently, glucocorticoids from the adrenal gland.28,29 

normally, the hPA axis is under autoregulatory control, and 
an increase of cortisol will negatively affect feedback and dampen 
hPA axis activity.9 disruption of this homeostatic mechanism 
may play an etiopathogenic role in disorders related to stress and 
is often associated with increased adrenal glucocorticoid out-
put.30 intensive stress and a prolonged increase in corticosterone 
levels attenuate GAbAergic control because of altered GAbA(A) 
benzodiazepine binding density.31 This impairs the inhibitory 
activity of GAbA on hPA axis activation and can deplete resourc-
es. Although acute stress causes hypercortisolism, long-standing 
strain on the hPA axis may lead to hypocortisolism.32 Therefore, 
for cortisol levels, the clinical findings in burnout and stress- 
related disorders are often inconsistent. elevations in the levels 
of circulating glucocorticoids are often seen in depressive disor-

ders33; in patients with chronic exhaustive conditions, such as 
chronic fatigue syndrome and vital exhaustion, hypocortisolism 
is a prominent feature.34,35 

benzodiazepines are widely used in the treatment of stress 
and stress-related disorders. These medications target the central 
benzodiazepine receptor, which is a component of the GAbA(A) 
receptor distinct from the GAbA binding site.36 receptor ago-
nists, such as benzodiazepines and some natural compounds, 
only potentiate the effects of GAbA and cannot directly activate 
the receptor. They enhance the effect of GAbA by lowering the 
concentration of GAbA required to open the GAbA(A) channel, 
thus augmenting its inhibitory effects.25 flumazenil, an antago-
nist at the GAbA(A) benzodiazepine binding site, displaces ben-
zodiazepines from this receptor and is clinically used to 
neutralize the sedative effects of these drugs. in receptor-binding 
studies, neurexan could displace flumazenil from the receptor, 
suggesting that enhanced GAbA signaling is a mode of action of 
this natural compound medication.37 This could reconstitute the 
GAbAergic control in the stress response. 

Additional targets of neurexan may be the modulation of 
neuroactive steroids. neuroactive steroids serve as endogenous 
homeostatic mechanisms, restoring both normal GAbAergic activ-
ity and hPA axis function after acute stress.38 They are involved in 
various neurological disorders (eg, anxiety and mood disorders) 
and psychotic, childhood, eating, dementia, stress, and postpar-
tum disorders.39,40 neuroactive steroids (eg, allopregnenolone) are 
pregnane steroids and are among the most potent allosteric modu-
lators of the GAbA(A) receptor. They are active in nanomolar con-
centrations41 and play a role in the fine-tuning of CnS functioning 
by targeting the activity of GAbAergic and glutamatergic transmis-
sions.40 Thus, both inhibitory (GAbA) and excitatory (N-methyl-d-
aspartate) receptor functions are modulated.42,43

neuroactive steroids can be synthesized by Pbr-dependent 
pathways.44,45 This receptor was first described in 1977 as a bind-
ing site for the benzodiazepine diazepam in tissues outside the 
CnS.46 Meanwhile, it is known that Pbrs are also present in the 
brain and are found in almost all peripheral tissues. They are 
highly expressed in tissues involved in steroid synthesis, and 
their levels of expression in normal tissues are correlated with 
the amount of mitochondria in the cell.47 The Pbr binds choles-
terol and mediates its transport from the outer to the inner mito-
chondrial membranes, where it is converted into pregnenolone 
and neuroactive steroids (eg, allopregnenolone and dheA).48,49 
neuroactive steroids can easily diffuse across the blood-brain 
barrier to modulate neural activity.39 however, Pbr ligand signal-
ing also affects peripheral tissues. Peripheral benzodiazepine 
receptor binding sites are particularly dense in peripheral organs 
that are highly activated during stress, such as the adrenal gland 
and the heart. based on the control of steroid synthesis, a com-
pound or medication with affinity to Pbr may improve regenera-
tion and energy supply and offer tissue protection.50

experimental results suggest that Pbr plays an important 
role in physiological adaptation to stress, anxiety, and depres-
sion51 and that Pbr ligands could especially prevent psychiatric 
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disorders that arise from a stress-induced imbalance of CnS 
function.39 Several stress systems, such as the hPA axis, the sym-
pathetic nervous system, the renin-angiotensin axis, and the neu-
roendocrine-immune axis, seem to be regulated by Pbr.52 
Mechanisms of action that may play a role are the control of ster-
oid genesis, immunomodulation, and modulation of mitochon-
drial respiration.50,53 

The ability of both exogenous and endogenous Pbr ligands 
to regulate steroid production supports the view that this site 
may be integral to an organism’s response to stress.54,55 in addi-
tion to benzodiazepines, many endogenous (eg, cholesterol) and 
exogenous (eg, some flavonoids) natural compounds are known 
to exhibit affinity to Pbrs.56 in addition, flumazenil is also able to 
occupy the receptor and, like benzodiazepines, was shown to 
exert metabolic effects in peripheral tissues.57 This led back to the 
affinity of the medications to Pbr.58,59 because neurexan was able 
to displace flumazenil in receptor-binding studies,37 it seems 
probable that this medication also mediates part of its effects by 
binding to the Pbr and neuroactive steroid signaling.

Medications acting directly as Pbr ligands, such as benzodi-
azepines, induce the formation of neuroactive steroids, which are 
potent modulators of the GAbA(A) receptor.60 in contrast, SSris 
act, as part of their mode of action, on an enzyme of the neuros-
teroidogenic pathway.61 Consequently, both treatments, recom-
mended for the therapy of stress-related complaints, increase the 
neuroactive steroid level.62,63 natural Pbr ligands that increase 
the levels of neuroactive steroids, with a better safety profile than 
conventional medications, would be a valuable therapeutic 
extension in indications for which coping with stress is required.

NEUREXAN: A BIoREGUlAToRY CoMPlEX MEDICATIoN 
foR THE TREATMENT of STRESS

neurexan is a complex homeopathic preparation that con-
tains a combination of diluted components. The constituents 
are Passiflora incarnata (white sarsaparilla) d2, Avena sativa 
(common oats) d2, Coffea arabica (coffee tree) d12, and 
Zincum isovalerianicum (valerianate of zinc) d4.64 All compo-
nents are listed in the German Homeopathic Pharmacopoeia.65 
neurexan is used for the treatment of stress-related disorders, 
such as nervousness and sleep disturbances. The recommended 
daily dose is one tablet taken three times. in cases of acute dis-
orders, the administration of one tablet every 30 to 60 minutes 
is recommended for temporary symptomatic relief, up to a 
maximum of 12 tablets daily.

in an in vitro study, the affinity of neurexan to different 
receptors (GAbA[A], GAbA[A]-benzodiazepine binding site, and 
serotonin transporter) was tested using established receptor-
binding assays. The results revealed that neurexan has an affinity 
to the GAbA(A)-benzodiazepine binding site of the GAbA recep-
tor, displacing approximately 50% of flumazenil (a receptor 
antagonist used in receptor-binding studies). (on the GAbA 
receptor, half the maximal inhibitory concentration for a recon-
stituted formulation was 25 μg/ml.) The affinity to other recep-
tors or enzymes tested (GAbA[A], serotonin, and monoamine 

oxidase A) was low and did not show significant binding. These 
data suggest that the clinical efficacy is at least partially mediated 
via the GAbA(A)-benzodiazepine binding site.37

in a randomized, placebo-controlled, double-blind study, 
neurophysiological methods were used to determine the effects 
of neurexan on psychophysiological condition. To investigate 
the effect of neurexan during mental strain, healthy volunteers 
(n = 30) were exposed to a stressful situation. for intraindividual 
comparison, a crossover design was used. After the administra-
tion of neurexan (four tablets each) or placebo, participants of 
the study were exposed to a mental arithmetic stress test. The 
reward (financial compensation) was dependent on the test 
results, enhancing psychological pressure. during the test proce-
dure, an electroencephalogram (eeG) was recorded. The psycho-
logical strains of the participants were assessed with the Profile 
of Mood States score. under the treatment of neurexan, the a, 
β, and d frequencies were modulated. Compared with the results 
after placebo administration, neurexan significantly reduced the 
increase in the a power caused by the circadian rhythm. Also, 
the increase of β waves during the mental stress test was signifi-
cantly reduced after neurexan administration (P < .05). in addi-
tion, treatment with neurexan caused a significant reduction of 
d waves compared with placebo. This may be indicative of a 
modulatory effect of the medication on the parasympathetic ner-
vous system. When the Profile of Mood States subscores (ie, “dis-
pleasure,” “drive,” “fatigue,” and “depressiveness”) were 
examined, displeasure was more reduced in the verum group. 
The results of the arithmetic test showed no relevant difference 
between both treatments. Therefore, impairment of mental 
power after the administration of neurexan can be excluded. in 
conclusion, the reduced power of the β waves during the stress 
test can be interpreted as emotional stabilization as the result of 
treatment with neurexan, indicating improvement in coping 
with stress.66 

in an observational study, patients with sleep disturbances 
were allocated to therapy with neurexan (n = 156) or a commer-
cial variety of valerian (n = 164).  The duration of therapy under 
study conditions was 28 days. The dosage schedule was set up by 
a physician. All patients in the neurexan group received the regu-
lar dose of one to three tablets a day. in 22% of the population, 
additional tablets were taken at bedtime. based on the sleep dia-
ries of patients, sleep latency was comparably reduced from 
baseline by both treatments. however, the improvement in sleep 
duration was significantly in favor of neurexan within the first 2 
weeks of the study. The time to improvement was mostly in the 
range of 3 to 7 days. on day 28, the quality of sleep was compara-
bly improved in both groups. however, significantly more 
patients reported lack of daytime fatigue with neurexan than 
with valerian (P < .05 for the comparison). in addition, a slight 
reduction in mean blood pressure was observed in both groups 
during therapy. The overall effectiveness was rated as “very high” 
or “high” in more than 80% of patients. overall tolerance was 
excellent in both groups. The data suggest that neurexan has a 
similar efficacy to valerian.67
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in another noninterventional observational study, the effec-
tiveness of neurexan was compared with that of different valeri-
an-based preparations for the treatment of nervousness and 
restlessness. The choice and doses of study therapies were at the 
respective physician’s discretion. The planned treatment dura-
tion was 2 weeks. The assessment of efficacy was based on the 
ratings (from 0 [asymptomatic] to 3 [severe]) of a summary score 
and on subscores at the end of the study (eg, nervousness or rest-
lessness, excitability or jitteriness, sleep disturbance, hyperactivi-
ty, fitful sleep, nocturnal anxiety, forgetfulness or difficulties with 
concentration, fatigue, listlessness, moroseness, gastrointestinal 
disturbance, headache or pressure, and overall disease severity). 
in the final evaluation, 777 patients (553 receiving neurexan and 
224 receiving valerian) were included. in the neurexan group, 
42.9% of the patients received more than three tablets a day, 
49.6% of the patients were treated with three tablets, and only 6% 
received less than three tablets per day. When the clinical param-
eters were studied, an overall significant effect of neurexan could 
be observed (P < .001). Concomitant medications with psychotro-
pic drugs were rare (0.5%-1.0%) and are not considered to have a 
relevant impact on the study results. The results suggest that 
neurexan is an effective and well-tolerated treatment for condi-
tions associated with nervousness and restlessness.68

DISCUSSIoN
neurexan has been authorized to be marketed for the treat-

ment of stress-related disorders, such as nervousness and sleep 
disturbances. The mode of action of complex homeopathic 
medications is still debatable. like the use of highly complex 
composed plant extracts in phytotherapy, complex homeopath-
ic medications are also a multicomponent therapy, suggesting a 
multitargeted approach with both treatments. in addition, the 
results of preclinical findings from both ultra low–diluted 
homeopathic preparations and phytotherapeutic extracts (eg, 
Passiflora species) suggest that at the level of cellular signaling 
there are, at least in part, some similarities between the two 
treatment concepts (eg, GAbA[A] benzodiazepine receptor 
signaling).37,69 This could also be an explanation for the frequent-
ly observed comparability in the claimed clinical indications of 
plant-derived preparations in phytotherapy and homeopathy. 
Therefore, profiling of the single constituents of neurexan 
might provide new insights into the possible mode of action of 
this medication.

Passiflora incarnata: Possible Contributions to the Efficacy of 
Neurexan

in homeopathy and phytotherapy, P incarnata is traditionally 
used for comparable indications (eg, insomnia, anxiety, restlessness, 
neuralgia, nervous tachycardia, and spasmodic disorders) and seems 
to be particularly useful for nervous disorders.70,71

These indications could be confirmed in animal studies72,73 
with drug extracts, thereby showing anxiolytic, sleep-inducing, 
and anticonvulsant activity. A reduction of the craving for alcohol 
and nicotine was also shown.74 After short-term administration of 

the extract, a selective effect on reducing anxiety without the 
unwanted adverse effect of sedation was observed.75 The anxi-
olytic efficacy was also proved in a randomized, double-blind 
clinical study.76 

one of the constituents of Passiflora extracts is chrysin, a 
compound that is a ligand of the benzodiazepine receptors, both 
central (competitive mechanism) and peripheral (mixed-type 
mechanism).73 The mode of action of the extract at the central 
nervous level seems to be related to the GAbAergic and opioid 
systems because the antagonists flumazenil and naloxone could 
suppress them. in addition to enhancement of GAbAergic activi-
ty, attenuation of glutamatergic activity is discussed.77 in com-
parison, neurexan has a proven affinity to the GAbA(A) 
benzodiazepine receptor. To our knowledge, the activity on the 
opioid and glutamatergic system has not been evaluated.

Avena sativa: Possible Contributions to the Efficacy of 
Neurexan

in homeopathy, A sativa is the best tonic for treating debility 
after exhaustive diseases. it is indicated in insomnia after worry 
and mental exertion and in patients when exhaustion aggravates 
insomnia. in addition, it is used in cases of addiction to help the 
patients overcome drug and alcohol abuse.71 These indications 
correlate with use in traditional phytotherapy, and the latter was 
also seen in a small human study.78 in animal studies, sedative, 
antiseizure, and antiaddiction (nicotine and morphine) activities 
were demonstrated.79 investigations on the mode of action in in 
vitro models are lacking. however, data from studies in animals 
and humans strongly suggest that the CnS is a target of the con-
stituents of A sativa. 

Coffea arabica: Possible Contributions to the Efficacy of 
Neurexan

in homeopathy, C arabica (Coffea cruda) is specially indicated 
in conditions associated with nervousness and extreme sensitive-
ness. This includes hyperactivity of the mind and body, sleepless-
ness, great nervous agitation and restlessness, neuralgia in various 
parts, intolerance of pain, nervous palpitations, and convulsions. 
The sleep is superficial, and the patients easily wake up with the 
slightest noise.71 results from animal studies performed with C 
cruda, 30 l, also suggest that the diluted preparation modifies 
sleep pattern and increases sleep intensity. in the eeG, an enhance-
ment in slow d activity was demonstrated by trend.80,81

extracts from Coffea are not used in modern phytotherapy. 
however, the mode of action of caffeine is well understood. An 
important target of caffeine is the adenosine receptor, where it 
acts as a competent nonselective antagonist of adenosine A(1) 
and A(2A) receptors in the brain.82 The promotion of wakeful-
ness by caffeine was proposed to be mediated by antagonizing 
adenosine receptor function because, during prolonged intervals 
of wakefulness, the adenosine levels increase in the brain to pro-
mote sleep. Adenosine receptors in the brain modulate acetyl-
choline release and dopamine transmission. They affect many 
brain functions, such as behavioral arousal, eeG d power, and 
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sleep.83 The modulation of eeG slow d activity by diluted Coffea80 
supports the view that homeopathic Coffea preparations can act 
via adenosine signaling pathways. 

neurexan contains C arabica in a higher dilution (d12) than 
the other constituents. based on the principle of homeopathy 
similia similibus curentur, it can be suggested that Coffea as a more 
highly diluted remedy can exert clinically the opposite effect of 
substantial doses of Coffea extract or caffeine. This assumption is 
in agreement with the indications claimed for Coffea in homeop-
athy and the experience from therapy with more highly diluted 
Coffea preparations. The mode of action of such more highly 
diluted Coffea in part functionally resembles that of adenosine or 
adenosine agonists at the cerebral adenosine receptors, with ref-
erence to sleep-promoting, anxiolytic, and antidepressive prop-
erties. in contrast, it has been reported that caffeine, an 
adenosine antagonist, can worsen anxiety and psychosis in 
affected people and can cause these mood disorders in otherwise 
healthy people after high caffeine intake.84 The possible impact of 
neurexan on the adenosine signaling pathways should be 
addressed in further research.

Zincum isovalerianicum: Possible Contributions to the Efficacy 
of Neurexan

neurexan contains Z isovalerianicum (d4). Zincum valeriani-
cum or Z isovalerianicum is a synthetic compound prepared from 
zinc oxide and valeric acid, a short carbonic acid derived from 
Valeriana officinalis. however, the content of valeric acid does not 
correlate with the pharmacological effects of valerian. Therefore, 
it is expected that this zincum preparation resembles more zin-
cum (metallicum) than valerian. The constituent is used in low 
dilutions, with the main indications being irritable sleep distur-
bances with “restless legs” and neuralgia.65

in homeopathy, Z valerianicum is a favorite medicine to treat 
hypochondria with groundless fear. exhaustion, tiredness, and 
weakness associated with excitement and agitation are typical 
symptoms. Patients are oversensitive, nervous, and sleepless; 
they often exhibit fidgety feet. The results of a retrospective 
study85 confirm the possible usefulness of this remedy in patients 
with restless legs syndrome. it is also recommended for the treat-
ment of different painful afflictions, such as neuralgia,71 which 
underlines its specific affinity to the brain and nerves. because of 
the calming effect, homeopathic zincum is also called “metallic 
opium.” Although the patients experience drowsiness by day, 
they cannot sleep at night. The wake-sleep cycle is inverted.86

Zinc is extremely important for brain physiology and neuro-
transmitter balance.87,88 for the possible mode of action of home-
opathic remedies, it is suggested that ultra low–diluted 
compounds that are relevant for cellular biochemistry can stimu-
late the physiological functions and the cellular metabolism in 
tissues with a functional imbalance. examples include sulfur, fer-
rum, and endogenous cellular compounds (eg, ubichinon and 
the krebs cycle intermediate biocatalyst used in bioregulatory 
medicine).8 from this viewpoint, the role of zinc in neurophysiol-
ogy can add some aspects to the hypothetical mode of action of 

ultra low–diluted zinc-containing compounds and can support 
the claimed indications of neurexan.

in the CnS, zinc acts as a neuromodulator of both excitatory 
(glutamatergic) and inhibitory (GAbAergic) neurotransmission 
and seems to have a considerable role in stress response.89 Most 
zinc-enriched neurons are inhibitory (GAbAergic), especially in 
the spinal cord, and a direct modulation of GAbA receptors by 
zinc may occur.90 This could be an explanation for the calming 
effect of homeopathic zinc preparations on the motoric activity 
of the lower extremities, as the clinical experience in patients 
with restless legs suggests.85 

Studies in animals and humans demonstrated that zinc defi-
ciency is associated with depression and that treatment with zinc 
leads to antidepressant-like activity, especially in combination 
with antidepressant medications.91 in addition, anxiety, anhedo-
nia, and lethargy are characteristic mood disorders in those with 
zinc deficiency and are often associated with depressive disor-
ders.92 Animal models suggest that a direct or indirect activation 
of adenosine receptors may contribute to the antidepressantlike 
effect of zinc.93 from the hypothetical viewpoint, better use of 
zinc at the receptor site by homeopathic lower-diluted zinc prep-
arations could complement the functional adenosine agonistic 
activity of more highly diluted Coffea. Such a coordinated stimu-
lation of adenosine signaling could also contribute to the calm-
ing activity of neurexan.

Comparability of Neurexan and valerian in Clinical Trials
neurexan has shown comparable efficacy in clinical trials 

with valerian67 and valerian-based preparations,68 although there 
seems to be a tendency for the superiority of neurexan in the 
indications investigated.68

Valerian is recommended for the treatment of restlessness 
and insomnia. however, in experimental studies and clinical 
trials,94,95 sedating properties of common valerian extract prepa-
rations were found only inconsistently. Several observations 
indicate the putative efficacy of valerian extracts in the treatment 
of anxiety and stress-related symptoms and also a diminished 
response to mental stress under laboratory conditions.96 This 
suggests that the claimed sedating properties of valerian may be 
more related to the anxiolytic or antidepressant effects of the 
extracts. This could also apply to the sleep-promoting activity of 
neurexan. however, preclinical studies with valerenic acid, a sin-
gle compound of valerian extract, revealed considerable sedative 
effects (eg, a prolongation of pentobarbital-induced sleeping 
time in animals).97 This could explain why, compared with 
neurexan in the valerian group, a “hangover”-like effect was 
more often reported.67

Neurexan: A Partial Agonist Acting Through a GABAergic 
“Bystander Reaction”

like neurexan, valerian extract interacts with the benzodi-
azepine site of GAbA(A) receptors in a manner consistent with the 
known in vivo effects.98 however, neurexan seems to have more 
features of a partial agonist at the receptor without a relevant 
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affinity to the a1-subunit, which is responsible for the sedative 
effects of the benzodiazepine or nonbenzodiazepine hypnotic 
agents that preferentially bind to the a1-receptors (eg, zaleplon 
[Sonata]). Partial agonists show only partial efficacy in relation 
to a full agonist. Therefore, they may be capable of enough 
potentiation of GAbA to reduce anxiety but not enough to cause 
sedation or amnesia. Thus, they could prove to be anxiolytic but 
not sedative, with a markedly reduced risk of dependence and 
interaction with alcohol, which would have enormous potential 
clinical advantages.99 by targeting the GAbA(A) benzodiazepine 
receptor, neurexan seems to act as an allosteric modulator and 
facilitate the binding of GAbA at its receptor. This is comparable 
to a “GAbAergic bystander reaction” because endogenous GAbA 
is necessary for signaling. Several conventional psychotropic 
drugs have a direct action on the receptor responsible for the tox-
icity of these drugs. 

The assumption that neurexan has similarities with a par-
tial agonist not occupying the GAbA(A) receptor a1-subunit, is 
also clinically supported by the results of arithmetic stress tests. 
no decline in concentration has been found. in addition, also 
from the results of eeG studies, no sedative effect was recogniza-
ble after the administration of neurexan. Changes in the eeG 
suggest that, in addition to GAbA, other neurotransmitters are 
relevant for the mode of action of neurexan (eg, serotonin).66 
independent of the exact knowledge about the neurotransmitters 
involved, the changes in the eeG recordings suggest a more bal-
anced mood under stressful conditions, without impairment of 
mental function after the administration of neurexan. Moreover, 
a possible modulation of both the central receptor and the Pbr 
by neurexan could not only explain the clinical efficacy of the 
medication but could also imply an important perspective for a 
holistic therapeutic approach in the prophylaxis and treatment 
of stress and stress-related disorders. however, this expected effi-
cacy needs to be confirmed in further basic research and scientif-
ic approaches. 

because of its clinical efficacy and convincing safety profile, 
neurexan seems to be a valuable extension of the available thera-
peutic opportunities in the treatment of stress and stress-related 
disorders. drug safety is as equally important as drug efficacy. in 
contrast to conventional medications, treatment with neurexan is 
not associated with adverse effects. Therefore, neurexan seems to 
expand the possibilities of treatment in patients with stress and 
stress-related disorders. however, prevention is better than cure. 
Therefore, at early signs of overloading, therapy with neurexan 
should be started to avoid the development of burnout.

CONCLUSIONS
The results from preclinical and clinical studies performed 

with neurexan provide a convincing profile for the clinical appli-
cation of this complex medication in stress and stress-related dis-
orders, such as nervousness, restlessness, and sleep disturbances. 

in the brain, GAbA is the principal inhibitory neurotrans-
mitter. by targeting the GAbA(A) benzodiazepine receptor, 
neurexan could attenuate one of the most important pathways 

of stress response, the hPA axis. normally, the hPA axis is deli-
cately controlled by an autoregulatory feedback system. however, 
in cases of chronic stress, the body, little by little, loses the capac-
ity to regulate the stress response. This means that in times with-
out an acute stressful event, the normal level is not recovered 
again. Therefore, chronic stress and burnout can be viewed as a 
chronically overactive stress system with a loss of self-regulation. 
This loss of adaptation provokes an “allostatic load” (eg, elevated 
levels of cortisol, epinephrine, cholesterol, glucose, and proin-
flammatory mediators), all known to be relevant disease media-
tors. Therefore, chronic stress virtually affects the whole body 
and is a considerable risk factor for cardiovascular diseases, 
immune dysfunction, diabetes mellitus, and sexual disorders.

in addition to the affinity to the central-type GAbA(A) ben-
zodiazepine receptor, neurexan probably also occupies the 
peripheral type of the benzodiazepine receptor. ligands of the 
benzodiazepine receptor type stimulate the synthesis of neuroac-
tive steroids, which are powerful modulators of the GAbA(A) 
receptor function but also seem to protect peripheral tissues, 
such as the heart, from stress-induced damage. in addition, neu-
roactive steroids appear to be especially important in the 
pathophysiology and treatment of many psychiatric disorders, 
such as anxiety and depression. There is evidence that the Pbr 
system serves as an endogenous homeostatic mechanism, restor-
ing both normal GAbAergic and hPA function in cases of acute 
and chronic stress. 

Clinically, neurexan seems to function as a partial agonist at 
the GAbA(A) receptor because it lacks a direct sedative effect. 
This belief is supported by the results of arithmetic stress tests, 
in which no decline in concentration was found. in addition, 
from the results of eeG studies, no sedative effect was recogniz-
able after the administration of neurexan. Partial agonists reduce 
anxiety but do not cause sedation or amnesia. Therefore, it seems 
likely that the calming and sleep-promoting effects of neurexan 
in stress can mainly lead back to a mood-stabilizing, anxiolytic, 
or possibly antidepressive effect. eeG recordings support this 
view, suggesting a more balanced mood under stressful condi-
tions without impairment of mental function. 

in conclusion, all preclinical and clinical data indicate that 
neurexan is a valuable medication for the prophylaxis and treat-
ment of stress and stress-related disorders. 
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