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Abstract

Euphorbium compositum® §, a ho- :

meopathic combination preparation
available in the form of drops, nasal
spray, and injection solution, is pre-
scribed for inflammation of the muco-
sae of the nose and sinuses. Infections
in these areas are primarily viral in ori-
gin, although bacterial superinfections
are also common, An in vitro study ex-
amined the effect of Euphorbium
compositum® § against pathogens caus-
ing various viral infections-influenza A,
respiratory syncytial virus {RSV), and
herpes simplex virus type 1 (HSV-1).
HSV infections play a major role in so-
called superinfections in common colds.
This study shows that in »itro,
Euphorbium compositum® § has anti-

viral effects against RSV and HSV-1.In

addition, an antiviral effect against in-
fluenza A virus, although minimal, was
also noted.

Resumen

La preparacién homeopdtica
Euphorbium compositum® §,
disponible en gotas, nebulizador, y

in vitro, Euphorbium compositum® § | directly to the affected tissues withouc first

tiene efectos antivirales contra los virus
RS y HSV-1. También se pudo notar
un efecto antiviral, aunque minima,
contra el virus influenza A.

Introduction

From the medical perspective, viral ill-
nesses have inereased in importance in re-
cent years.! In fighting bacterial infections,
there is a broad palerce of antibiotics o
choose from, but only a few effective an-
tiviral drugs are available. Medications for
treating upper and lower respiracory tract
infections are urgendy needed. Most of the
few antiviral medications are nucleoside
analog inhibitors (antimetabolites) thar
specifically inhibit replication of viral
nucleic acids. These drugs are highly ef-
fective against viruses but may also cause
severe adverse effects.

At present, the most successfud and ef-
fective antiviral medication is acyclovir

(Zovirax®), which inhibits the replication .

of herpes viruses. It is especially effec-
tive when applied topically to herpes fe-

. ver blisters. Although’the effects of

solucidn inyectable, se prescribe para .

inflamaciones de las mucosas del nariz
y de los senos paranasales. Las
infecciones en aquellos sitios son
fundamentalmente del origen viral,
aunque existan también
sobreinfecciones bactéricos. Un estudio
in vitro examind el efecto de
Euphorbium compositum® § contra los
agentes patdgenos que causan una

acyclavir are for the most part restricted
to virus-infected cells, it is highly toxic.*®
Furthermeore, it does not affect Jatent her-

* pes viruses that persist in the ganglia, so

variedad de infecciones virales - influ-

enza A, virus respiratorio sincitial

(1RoV), y el virus ue herpes simplex tipo

1 (HSV-1). Las infecciones HSV tienen

mucha  importancia  en  las
sobreinfeccic: & en los resfriados
cosmufies. . wdio demostrd que

relapses occur whenever wrearmenc is dis-
continued. It is expected that herpes vi-
ruses will become resistant to acyclovir
with long-term treatment.

Ribavirin {Virzole®)—also a nucleoside
anzlog inhibitor—has been known since
1970 for its antiviral effect against respi-
ratory syncytial virus (RSV) infections.™
However, it too is highiy twxic, and ic v
cause anemia when administered aralfy."™!!
Since 1986 ribavirin has been commer-
cially available in aerosol form for use i+
RSV infections: the inhaled drug is ;s

passing through the bloodstream. 22

Amanradine {(amantadine hydrochlo-
ride), a cyclic amine, was first made avail-
able in 1966 under the trade name
Symmerrel® for prophylactic use and oral
rreatment of viral influenza in the first 24
hours of illness.”** The drug was pootly
tolerated, however, and has been with-
drawn from the marker,

The present study investigares the anti-
viral action of Euphorbium compositum®
S under in vitro conditions, specifically,
its effect on influenza A and RSV, two of
the pathogens causing respiratory tract in-
fections. Influenza A, the virus causing
“classic flu,” belongs to the family of
orthomyxoviruses, while RSV, which is re-
sponsible for infections of the upper and
lower respiratory tract, is a paramyxovi-
rus. Both are single-strand, coated RNA
viruses. An additional test investigated the
effect of the medication on herpes sim-
plex virus type 1 (HSV-1}, the coated
DNA virus that causes fever blisters.

sinusitis Nosod

o

Table: Composition of
Euphorbium compositum® §
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Materials and Methods
The Test Substances

Euphorbium compositum® $ consists
of 8 ingredients (Table). It was supplied
by the manufacturer, Biologische
Heilmirrel Heel GmbH, Baden-Baden,
Germaay. To verify that our in vitrg 5ys-
tems were suitable for testing the antiyi-
ral action of Euphorbium compositum®
S, the medications described here
(acyclovir, ribavirin, and amantadine)
were used as reference substances (posi-
tive contrals).

Cells and Viruses

The influenza AlChile-1/83(H IN1} vi-
rus was isolated from nasal mucosal secre-
tions and identified by means of immunof-
luorescence. Madine-Darbine canine kid.
ney (MDCK) cells were used to eulture this
virus. The cells were grown in serum-free
Minimal Essential Farle’s Medium (MEM/
Earle’s) with the addition of 1-pg/ml
typsin, 2-mmol/L, glummine, 100-U/mL
penicillin, and 0.1-mg/mL strepromycin.

Long-strain RSV was isolated from
nasal and throat secretions and Thea
strain HSV-1 was isolated from -fluid
used for gargling. Both strains of viruses
were supplied by the Department of
Medical Virology and Epidemiology of
the Hygiene Institute of the University
of Tiibingen. The viruses were identi-
fied by means of a specific antibody
(apiBiomerieus, Niirtingen, Germany).
Human epithelial (human epidermoid
carcinoma, or HEp-2) cells were grown
in Dulbecco’s Modified Medium with
the addition of 29 feral calf serum, 2-
mmol/L glutamine, 100-UfmL penicil-
lin, and 0.1-mpg/mL streptomyein.

The cell strains were incubated to-
gether with the respective virus dilution
series in cell culture plates wich ejther
6 or 12 depressions for one hour ar
34°C. After removing the virus inocy-
lum, the cell cultures were coated with
a virus-specific medium containing ei-
ther 0.6% indubiose or 1%
carboxylmethyl cellulose. Virus-caused
plaques could be counted 5 to 8 days
later. The concentration of plaques was
calculated according to methods previ-

ously described? and recarded in
plaque-forming unigs,

DeteMng the Cytotoxicity of the
Test Substances

To establish the highes noncytotoxic
concentration of the tesg substances,
MDCK and HEp-2 cells were cultured
alone for three days and then for five ad-
ditional days in various concentrations of
Euphorhium compositum® § or gne of
the following reference substances: aman-
tadine (amantadjne hydrochloridc;
ratiopharm, Ulm/Donautal) forinfluenza
A; ribavirin (Virazole®; ICN Pharrnacey-
ticals, Frankfint), for RSV; and acyclovir
(Zovitax®, Deutsche Wellcome GmbH,
Burgwedel), for HSV-1. Cells cultivated
in an unamended medium served as the
control in the Cytotoxicity rests,

Microscopic evaluations of changes in
cell morphology, marking with fluorescein
diacetate and ethidium bromide, and an
enzymatic test modified according to the
methods of Noll e¢ 2J2325 were used o

analyze Cytotoxiciry,
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Antiviral Activity

Plaque reduction assays were used to
determine the antiviral activity of the test
substance.?6% The single-layer cell culture
method we used allows infectious particles
injected onto the cell layer to multiply at
the infection site, spreading to neighbor-
ing cells after lysis of the initially affected
host cells. Eventually, clearly defined, lo-
cal cytopathogenic changes in the cell
layer—so—called lytic plaques—develop. The
free spread of the infection and therefore
also the development of secondary plaques
is prevented by coating the infected cell
layer with a viscous colloidal medium.

Adding the test substance to the coating

medium permitted us to assess the direct
influence of the test substance on plaque
development due to the virus.

For this purpose, confluent monolay-
ers of MDCK and HEp-2 cells in celi-
culture plates wich 6 depressions (MEM
 Earle’s with the addition of 10% FKS)

were infected with the virus strains with
a maultiplicity of infection of 0.1. The
concentration of the respective viruses

reparation’ Euphosbium comp

WL e R T

had been determined in prior experi-
ments. Infection was allowed to occur
for one hour at 34°C (MEM Earle’s
without FKS). The cell Jayers were then
washed and coated with a viscous col-
loidal medium (0.6% indubiose or 1%

carboxymethyl cellulose) conraining

noncytotoxic concentrations (as deter-

mined by the cytotoxicity tests) of
Euphotbium compositum® S or of the
reference substances. Culturing then
continued until lesions (plaques) be-
came visible in the cell layer of the un-
treated control (MEM/virus control).
For the influenza A virus, this process
took 5 days; for RSV, B days; for HSV-
1, 6 to 7 days. The cell layers were then
fixed with 5% formalin and stained
with Giemsa solution. The plaques,
which appeared as transparent holes in
the cell layers, could then be counted
when the cultures were held over a light
source.,

The anriviral effects were quandfied
by counting the plaques in six replica-
tions each from two separate test
batches for each test substance. The
number of plaques in the untreared virus

’(RSV.),-:'_' d

control was defined as a 100% positive
infection, so that the inhibiting effects
of the test substances could be expressed
as percent inhibition.

Results
Cytotoxicity Tests

Our objective was to ascertain the in
vitro cytotoxicity of Euphorbium
compositum® $ to select the highest pos-
sible concentration that could be used
in antiviral tests to determine dosage-
dependent effects. Microscopic evalua-
tions of changes in cell morphology,
fluorescein diacetate marking, uptake of
ethidium bromide, and results of an en-
zymatic test were used to analyze cyto-
toxicity.

The cytotoxicity tests showed that
Euphorbium compositum® § does not
compromise the vitality of MDCK cells
when difuted at least 1:8, while 1:16 di-
lutions do not harm HEp-2 cells. These
noncytotoxic concentrations wefe then
used to determine the antiviral activity
of the test substance.
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o_sage:rtigpendent;effect of the fotal preparation Eup orhiu

s

Determining Antiviral Activity

Qur goal was to investigate possible an-
tiviral . effects .of ..Euphorbium
compositum® S. Testing was accomplished
by infecting MDCK cells with the influ-
enza A virus and HEp-2 cells with RSV
and HSV-1 (Figures 1-3). To verify the
suitability of the in vitro test systems, ref-
erence substances with known anciviral
effects were included in the tests.

A plaque reduction assay thar measured
the ability of the test substance to reduce
virus-caused plaque formation was used
to prove antiviral activity. The dosage-de-
pendent activity was quantified by count-
ing the virus-caused plaques. Substance-
specific activity was calculated in compari-
son to the controls (noninfected cells and
infecred cells cultured in an unamended
medium).

In comparison to the controls,
Euphorbiut compositum® § showed no
significant activity against influenza A vi-
ruses, although a minimal effect could be
surmised at the highest possible concen-

iy
8
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on human epi-. - ..

herpes simplex viriis type 1 (HSV-1), comipared with the effect

tight).The relative standard

tration (a 1:8 dilution) (Figure 1). Theef-
ficacy of amantadine against influenza A
viruses was confirmed by this #n witre test
system. Evuphorbium compositum® §
showed considerable activity against RSV
at its strongest noncytotoxic dilution level
(1:16), causing an almost 35% reduction
in the number of virus plaques (Figure 2}.
At the next level of dilution, the effect was
weaker but still present. The anriviral ac-
tivity of the reference substance ribavirin
was confirmed by comparison rests.

Itis interesting to note that the test sub-
stance had an almost equally strong effect
on HSV-1 {Figure 3). At its highest
noncytotoxic concentration (a 1:8 dilu-
tion), the anriviral effect of Euphorbium
compositum® S was readily apparent and
reduced HSV-1 plaques by approximately
30%. Once again, tests confirmed the ef-
ficacy of the reference substance acyclovir.

Discussion

Qur findings clarify the antiviral effects
of the homeopathic preparation
Euphorbium compositum® §. Estab-

deviation‘s‘fp:"all values = <10%.

lished virological in vitro test systems
were used to prove that the product has
significant effects against RSV and HSV-
1. Although its anciviral activity is clearly
weaker than that.of the reference sub-
stances used to confirm the reliabilicy of
the in vitro model, the homeopathic
medication also has far fewer adverse ef-
fects on the total organism than the syn-
thetic substances.

Since the reference substances amanea-
dine, ribavirin, and acyclovir were undi-
luted substances known for their strong
antiviral effects, it is remarkablie that the
highest concentrations of Euphorbium
compositum® § inhibited the infectivity
of RSV and HSV-1 strains by approxi-
mately 30% in comparison with the un-
treated controls. This raises the question
of whether higher concentations of a po-
tential active ingredient in the test prepa-
ration (a combination remedy) might
have still stronger antiviral effects on RSV,
HSV-1, and influenza A viruses. We were
not able to test this hypothesis because the
components of Euphorbium compositum®
S were not available separately: Further study
is recommended to ascermin the effects of
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individual ingredients and any possible addi-
tive effects of Euphorbium compositum® 8
when combined with other substances.
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