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Summa_ry

The anti-inflammatory effects of
Arnica montana, either alone or in
combination with other homeopathic
substances, have been observed in
experimental and clinical studies,
However, its mechanism of action has
not been elucidated. This paper pre-
sents the findings of a study of the
anti-inflammatory effects of
Traumeel®S (a preparation containing
Arnica montana and other plant
extracts as well as minerals that could
potentially work synergistically) using
various #n vitro and in vive models.

The effect of Traumeel®S on two
important cellular functions, namely
superoxide anion production and
human platelet adhesion, was tested.
Traumeel®S did not affect either of
these cellular functions, suggesting
that its anti-inflammatory effects are
not due to granulocycte and platelet
inhibition. These findings also suggest
that the antimicrobial functions of
immune cells such as granulocyctes
are not disrupted by Traumeel®S,

In vive experiments using models of
chronic and acute inflammation show
that in the case of submaximal activa-
tion of the inflammatory response,
Traumeel®S significantly reduces the
development of local edema (such as
that seen in the first phase of adjuvant
arthritis) and causes a 15% reduction
of the carrageenan-induced edema
when administered locally, These
results suggest that the anti-inflamma-
tory effects of Traumeel®S are not due

to its action on a specific type of
immunomodulating cell or due to a
biochemical mechanism associated
with conventional anti-inflammatory
drugs. Instead, Traumeel®S appears to
inhibit the acute inflammatory
process at the local level.

1. Introduction

T'he blossoms of Arnica montana are
used therapeutically primarily for their
anti-inflammarory and analgesic proper-
ties. There are more than 150 chemical
substances in Arnica blossoms and, of
these, helenalin and its derivatives and
flavonoids are the most important. The
anti-inflammatory and antimicrobial
acrivities of these substances have been
demonstrated both n vizre and i vive
[1,2]. A medicinal preparation contain-
ll’lg aCl’i\-‘C Sllbstf—lﬂces Fl'f}lTl /"'If'??f‘f'(?‘ FRON-
tania together with other plant extracts
and minerals that could porentially act
synergistically has been developed by
Heel and is called Trwumee/sS. The pri-
mary indications of Traumee/®S include
various types of lesions and inflammaro-
ry processes of the muscles and joincs
such as sprains and bruises. Its efficacy
has been demonstrated in a number of
experimental and clinical studies [3,4],
including randomized, double-blind,
placebo-controlled trials. However, the
mechanism(s) by which  Trawmeel®S
cxerts its anti-inflammarory effects have
heretofore not been clarified.

In this paper we report a series of stud-
ics on animal models improve the
understanding of Traumeel®S and ics
mechanism of anti-inflammatory action
in comparison with classical and-inflam-
matory drugs.

Considering the different uses of
Tramwmee/*S In humans, two animal

of inflammation have been
employed. For assessing its effect on
chronic inflammarion
administered to rats with adjuvant
arthricis (AA), which shares with human
rheumartoid arthritis many immunologi-
cal, biochemical, and clinical characreris-
tics. Adjuvant arthritis may be induced
in rats by injecting into the hind paw or
tail a variety of killed mycobacteria sus-
pended in mineral oil. The sequence of
physiological effects is characterized by
early local inflammacdion and, afrer two
weeks, disseminated arthritic lesions.
Because of its reproducibility, AA s
Widcly used for studyi ng an t-inflamma-
tory and immunomodulatory agents.

mUdC].S

Trawmeel=5 was

For assessing its effect on acute inflam-
mation, lrauwieel®S was tested in car-
1'ageen3n—induct'd edema in rats; a test
that is currently empl()yed for studies of
conventional anti-inflammartory drugs.
In the carrageenan-induced edema test,
the early swelling may have a serotonin
component since it can be inhibited
using serotonin antagonists. Histamine
does not appear to play a significant role
in this tvpe of acute inflammarion, while
prostaglandins (PGs) play an important
role in the development of the second
phase of carrageenan-induced foor
edema.

A series of additional experiments was
performed on the basic functions of neu-
trophils and p]atelcts to investigate possi-
ble effects of  Traumee!2S on cellular
funcrions and possible cytoroxicity.

2. Materials and methods

2.1, In vivo experiments

Adjuvant archritis was induced in
[ewis rats \x-'eighing 270-290 g by inject-
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ing into the plantar surface of the hind
paw 0.1 ml of a suspension containing
0.3 mg of hear-killed Mycobacterium
butyricum (Mb) in mineral oil. Previous
experiments using a suspension of 0.6
mg of Mb showed slight inhibitory effect
by Traumeel®S, so we decided to use
lower arthritogenic concentration of Mb
in order to find the experimental condi-
tions to berrer emphasize this modularo-
ry effect.

Traumeel®S was given im, (0.15
ml/rat) every two days from day 2 to day
28 after archritis induction according to
therapeutic protocol,  Conrtrol  rars
received an equal volume of 0.9% NaCl.

Every two days the animals werc
weighed and their contralateral paw
swelling was measured by a water
plethysmometer (mod. 7150, Ugo
Basile, Milan, Iraly). The paw cdema was
assessed by the increase in paw volume
compared to paw volume measured
before arthrids induction.

Fourteen, 21, 28, and 35 days after the
arthritogenic injection, arthritis develop-
ment was cvaluated by the same observ-
er using an arbitrary scale as follows: left
and right hind paws, each 0-7; left and
right forepaws, cach 0-4.5; tail 0-5; ears
0-2; nosc and eyes, each 0-1. The mean
paw swelling and arthrins index in the
groups of treated animals were compared
with that obtained in the control group
and the percentage of inhibition was
then calculared [3].

Carrageenan-induced edema  was
induced by injecting 0.1 ml of 1% car-
rageenan (suspended in sterile saline]
into the plantar surface of the hind paw
of 40 Sprague-Dawley rats weighing
210-230 g. Tl first group (n=24 rats)
received 0.2 ml of Traumeel®S in their
hind paw one hour before the car-
ragecnan injection and the second group
(n=8 rats) was treated L.m. with 2 injec-
Traumeel®S half an
edema induction,
s (n=21) received
of 0.9% NaCl in

hour before
Each of the con
an identical «
their hind ¢

1es were measured with
er before and 1, 3,

The paw volu

tion, and cdema was assessed by measur-
ing the increase in paw volume com-
pared with the paw volume before the
injection of carrageenan [5]. The mean
paw swelling in the treated group was
compared with that of the control group.
The response was expressed as percent-
age inhibiton (reduction) of inflamma-
tion,

2.2, In vitro experiments

The necutrophil is one of the most
important cells involved in the inflam-
MAtory response, particularly when tis-
sue damage or bacterial products are pre-
sent, Therefore, it was of interest to test
the possible effects of Trammeel®S on the
functions of the neutrophil cells in vitro.

Two important functions of granulo-
cytes were measured in the presence and
in the absence of Trzumeel®S, namely
superoxide anion production (which
reflects the ability of the cells to mount
an exudartive metabolic response neces-
sary to kill microorganisms) and adhe-
sion to serum-coated plastic surfaces
(which reflects the ability of cells w
express and activate membranc adhesion
molecules, a prerequisite for chemoraxis
and phagocytosis). It should be pointed
out that many conventional and-inflam-
matory and analgesic compounds are
known to inhibit one or both of these
functions.

Human blood neutrophils from
healthy wvolunteers were isolated as
described previously [6]; superoxide
anion was measured by the SOD-
inhibitable reduction of ferricytochrome
¢, and adherent cells were quantified by
measuring the membrane enzyme acid
phosphatase [6]. The percentage of
adherent cells was calculated by means of
a standard curve obrained wich known
numbers of neutrophils.

Inflammatory and homcostatic events
are strictly interlinked and it is well
known that plarelers are involved in
inflammarcory reactions. One important
mechanism by which blood platelets per-
form their functions is adhesion to the
injured vessel wall, which may be regard-
ed as the crucial first step of the homeo-
static process, Acquired or genetic

defects for platelet adhesion may serious-
ly compromise the homeostatic process,
while an unnecessary increase in platelet
adhesiveness may result in an increased
risk  of wvascular disorders. Since
Traumeel®S has been used to treat trau-
matic conditions where the hemorrhagic
events are highly probable and since
helenalin lactones from Arnica monrtana
have been found to inhibit platelet
aggregation [7], it was of interest to
explore platelet function in the presence
of Thaumeel®S.

The adhesion of human platelets to
fibrinogen-coated surfaces was measured
using a calorimetric method based on
the membrane enzyme acid phosphatase
[8]. The p-nitrophenol produced by the
reaction was measured with a microplate
reader at 405 nm against a platelet-free
blank. The percentage of adherent cells
was calculated on the basis of a standard
curve obtained wich a known number of
platelets,

3. Results

The therapeutic administration of
Traumeel®S led to a significant reduc-
tion in acute local inflammartion (first
phase of adjuvant arthritis) in compari-
son to the controls (Figure 1). Since this
effect occurred during the firsc 2-7 days
in the hind paw where the Mb was
injected and not during the generalized
archritic reaction of immunologicaﬂ ori-
gin, it suggests a sympromatic action on
local inflammation rather than a capaci-
tv to modulate the whole arthritic
process. ‘This prompred us to use the
conventional models for acute inflam-
mation.

The effects of Traumeel*S on car-
rageenan edema are reported in Figure 2,
It can be noted that systemic administra-
tion of Trammee/2S (i.m.) did not reduce
edema development. When the drug was
injected into the hind paw onc hour
before carrageenan, it appeared o reduce
edema volume by up o 15% (p=0.05).
This inhibiton by 7 raumeel®S 1s similar
to the effect exerted by aspirin at a dose
of 30 mg/kg in the same t'x_perimt‘:ntal
model. The local injection of Traumee/tS
at the same tme and half an hour after
edema induction did not influence the
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Tab. 1: trawmeel®S activity on exp.s'?‘fmmmf moeels in vitro and in vive.

Paw Swelling tnﬂ}_

Fig. 1. Acute phase afzm:;"zwmzr arthritis (AA): in jﬁ‘t‘iﬁ’d paw swelling of control vats and vats
receiving 0.15 mi of‘ﬁkmmﬁf S ip. every rww (i’r?_}a‘jﬁam day 2 1o day 28 after AA induced
by 0.3 magfrat of Mycobacterium  bugyricum (Mb) in paraffin oil. Data represent mean =
S.D. qfi’ 0 animals. **P<0.001, "P<OV01 (Student-t test).
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Fig. 2: Carrageenan- -tndnced edema: Paw rweﬂz'nq r)f‘h control rars (n=24), rats rﬂ'ﬁiz'r'?'sg in
hmd paw 0.2 mf of Traumeel®S 1 hour before carvageenan (n=24) and rats receiving two
injections i.m. of 0.2 ml of Trawmeel®S half an howr before and after edema ma’urmr
(n=8). The results ave mean + 8.1. of three separate experiments. *P<0.05 (Student-t test).

development of inflammation (dara not
shown).

The in wvitro cxperiments showed that
Trawmeel®S neither stimulated nor
inhibited the funcrions of the ncu-
trophils such as superoxide anion pro-
duction and adhesion.

Furthermore, Trawmee®S did not
affect either positively or negatively the
plateler adhesion stimulated by two nat-
ural agonists, ADP and thrombin.

A summary of Trawmeel®S activity on

experimental models &n vitro and in vive
is shown in lable 1.

4. Discussion

The most significant finding from
these investigations is that Trewmeel®S
does not appear o act as a conventional
anti-inflammarory drug since none of

the cellular funcrions tested in wvitro
showed a signiﬁc;{nt inhibition caused by
the drug. Trammee/®S did reduce acute
inflammation In the test animals.
Tranmeel3S, av the highest concentration
atcainable in connective rissues by local
injection, is not toxic to leukocytes and
platelets. Thus, the normal defensive and
homeostatic funcrions of these cells are
preserved.

An important positive conclusion that
can be drawn from all of the granulocyte
cxperiments is that Traumeel5S scems
safe for these rypes of cells and cherefore
does not inhibit the antimicrobial first
dEf‘Cﬂ.‘itﬁ.‘i '\-\”hif_'h tht‘ gr&!lu]oc}-"tes T'ep['E’
sent. This point appears particularly sig-
nificant in view of the possible use of the
erlE-_‘ |]1 ln'lm].ll'](){_.()n'lp]f)]'nlqed parlents
or where the local tissue anatomy could
lead to risk of infection (i.e., traumas
with lacerations, burns, otolaryngeal dis-
Cascs, Crc.)

Morcover, the fact that the cell metab-
olism is not stimulated (primed) as with
other drugs suggests that Trzwmee/0S
does not have the potentdally deleterious
effects of immunostimulation agents like
cytokines, endoroxins (lipopolysaccha-
rides), and other bacrerial components.
The use of such agents 1s contraindicared
in patients  with inflammartion of
endogenous origin (in particular autoim-
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muniry). However. based on our data
this does not appear to be a problem
with Traumeel®5.

The #n vive studies confirm that
Traumeel®S does not act in the same way
as conventional and-inflammatory drugs
and suggest the need to find new and
more appropriare models to investigare
its mechanism of action. Since the adju-
vant arthritis as a model for autoimmune
disease is not signiﬁcaml}-‘ inhibited by
Traumeel®S, the drug does not appear to
have immunosuppressivc or
immunomodulatory effects, a conelu-
sion which is consistent with its lack of
effects on leukocyte funcrions in witro.
However, Traumeel®S is able t© signifi-
cantly inhibic the first phase of arthritis
when the disease is induced by a weaker
agent (Mb at lower concentration). In
carragecnan—induccd edema  tests
Traumeel®S reduces edema only when
the injection 1s administered locally.

Traumeel®S appears to exert its thera-
peuric effects by interacting not with a
specific cell type or biochemical mecha-
nism among those studied thus far, but

N Conforti ¢ ol Experimental Studics on Traumeel®S J8

by fine and complex regulation of acute
local inflammation where it 1s known
that neuropeptides relcased by sensitive
nerve endings play a critical role [9].
Preliminary observation led us to
hypothesize that TraumeelS may affect
neurogenic mechanisms of inflammartion
and further rescarch is need ed to investi-
gate this possib]e mechanism of action.

.
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NOTE: The formulas of Traumeel® Tablets and Tr
identical ingredients as Traumeel®S, used in this study.
Hypericum perforatum, are at the 3X potency in the U.S. pro

Traumeel®S tablets and drops are not available in the U.S.

aumeel®Oral Drops, as produced in the United States, contain the
However, two ingredients, Arnica montana, radix and

duced tablets and oral drops.
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