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Summary

Introduction: Tuphorbium compositum®SN {Biclogische
Heilmittel Heel GmbH, Baden-Baden, Germany, a homeo-
pathic combination preparation available in form of drops,
nasal spray, and injection solution), is prescribed for
inflammation of the mucosae of the nose and sinuses.
Infections in these areas are primarily of viral origin
although bacterial superinfections are also common.
Objective: The main question was whether or not this
homeopathic remedy shows an activity against viruses
responsible for infections of the respiratory tract.
Methods; This in vitro study using virus plague reduction
assays examined the effect of Euphorbium compasitum
SN against pathogens causing various viral infections:
influenza A virus, respiratory syncytial virus (RSV},
human rhinovirus {HRAV) and herpes simplex virus type 1
(HSV-1). Results: Analysis of virus production after treat-
ment of the infected cells with the remedy showed an
antiviral activity of Euphorbium compasitum SN against
RSV and HSV-1. In addition, an antiviral effect against
influenza A virus and HRV, though minimal, was, also
noted. Analyses of the plant-derived components of
Euphorbium compositum SN, e.g. Euphorbium resinifera,
Pulsatifia pratensis and Luffa operculata for their antiviral
activity revealed a clear activity of 'Euphqrbium resinifera
and Pulsatilla pratensis against RSV. In contrast, no effect
was detected using the same protocol with Luffa oper-
culata, Conclusions: Euphorbium resinifera and Pulsatilla
pratensis as components of Euphorbium compeositum 5N
are responsible for its antiviral activity.

Schliisselwobrter

Antivirale Aldivitit - Eupharbium compositum®SN -
Euphorbium resinifera - Pulsatilla pratensis - Luffa
operculata - Pflanzenextrakt

Zusammenfassung

Einleitung: Euphorbium compositum®SN (Biologische
Hellmittel Heel GmbH, Baden-Baden, Deutschland), das
alsTropfen, Nasenspray oder Injektionsldsung verabreicht
wird, stellt darzeit ein Praparat auf dem homdopathischen
Arzneimittelmarkt dar, welches in seiner Darreichungs-
form Dbei Entziindungen der Nasenschleimhaut und den
Nebenhohlen verwendet wird. Infektionen in diesen Be-
reichen sind primér viraler Natur und nehmen erst sekun-
dar einen bakteriellen Verlauf. Fragestellung: Eine bedeu-
tende Frage war nun, ol Euphorbium compositum SN
gine Hemmung der Vermehrung der Viren, die fur Infel-
tionen des Respirationstrakts verantwortlich sind, be-
wirkt. Methoden: Der Nachwels einer antiviralen Aktivitét
von Euphorbium compositum SN wurde Im Rahmen
giner In-vitro-Untersuchung mit dem Plagus-Reduktions-
Assay bel Erregern von Virusinfeldionen, dem Influenza-
A-Virus, dem Respiratory syncytial virus {RSV), dem
humanen Rhinovirus {HRV) und dem Herpes-simplex-
Virus Typ 1 (HSV-1} durchgefiihrt. Gepriift wurde in alien
Tests die antivirale Wirkung von Euphorbium composi-
turn SN nach erfolgter Virusinfektion. Ergebnisse: Euphor-
bium compositum SN zeigte eine deutliche antivirale
Wirkung bei Infaktionen mit RSV und HSV-1. Im Falle von
HRV und Influenza-A-Virus konnte keine eindeutige anti-
virale Aktivitit nachgewiesen werden. Bel der Untar-
suchung der Einzelkomponenten Euphorbium resinifera,
Pulisatilla pratensis und Luffa epperculata konnte eine
deutliche antivirale Wirkung von Euphorbium resinifera
und Pulsatilla pratensis gegen RSV gezelgt werden. Luffa
operculata zeigte dagegen keine Aktivitdt gegen RSV.
Sechlussfolgerung: Euphorbium resinifera und Pulsatilla
pratensis als Bestandteile des Euphorbium compositum
SN sind fiir dessen antivirale Aktivitét verantwortlich.
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Introduction

From the medical perspective, viral illnesses have increased in
importance in the recent years. In [ighting bacterial infections
there is a broad palette of antibiotics to choose {rom, but only
a few eflective antiviral drugs are available. Most of the few
antiviral medicaments are nucleoside analogue inhibitors
(antimetabolites), e.g. aciclovir, which show selective activily
against virus synthesis [8]. Ribavirin, which also serves as an
analogue for nucleotides in viral replication, is highly effective
against a large number of RNA and DNA viruses [11]. How-
ever, the numerous side effects of this substance restrict ifs use
to severe indications [13]. Amantadine, a cyclic amine, has been
widely used in prophylaxis and therapy of influenza virus infec-
tions due to its unique antiviral activity [9]. Recently, important
progress in Lie therapy of influenza was mace with zanamivir
and oseltamivir, inhibitors of the viral neuraminidase [1].
These drugs are highly elfective against viruses but may also
cause severe acdverse effects in humans [7, 10, 13], Thus, the
search for antiviral substances wilh high efficacy and minor
side effects must continue.

Plants and plant-derived extracls might represent an approach
to overcome this problem, and for several plani-derived
substances an antiviral activily could be demanstrated [3].
EBuphorbium composilum®SN, a complex remedy containing
three plant-derived components — Euplorbium resinifera,
Pulsatitla pratensis and Luffa operculata -, was used since 1984
in Lhe treatment of inflammations of the nasal mucosa. In pa-
" fients with rhinitides as well as chronical sinusitides, clinical
stucies showed a palliation of the symptoms without any side
effects [4,15-17].

The present study investigates Lhe antiviral action of Euphor-
bium compositum SN and its plant-derived components
Euphorbiwmn resinifera, Pulsatilla pratensis, and Luffa oper-
etdata under in vitro conditions, with special emphasis on their
effects against a panel of human pathogenic viruses, This study
included both RNA and DNA viruses: influenza A virug
(Orthomyxoviridae) and respiratory syncytial virus (RSV,
Paramyxoviridae), Lwo enveloped,single-stranded RINA viruses;
human rhinovirus (HRY, Picornaviridae), a nonenveloped
single-stranded RNA. virus; herpes simplex type 1 virus
(FISV-1) which belongs to the enveloped double-siranded DNA

viruses (Herpesviridae).

Material and Methods

Eupliorbium composilum SN — consisting of G ingredients {lable 1) - was
used in physiological NaCl salulion {boich 911050); Euphorbium resinifera
(D3), Pulsatilln protensis (D3}, and Luffa operciinta (D4) were used &%
dilutions of ethanol (30% (viv}. Al ngenis were supplied by Biologische
Heilmittel Heal GmbH (Baden-Baden, Germany). '

In the first sceeening, coded sampies of Lthe substances were used, Further
investigations were done without Blinding of the samples.

1n all experiments the test substances wers dituied in cell coliure medium
pefore adding 1o the cell cultures. In order (o exclude the possibilily of
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Table 1. Composition ]
Euphorbiun resinifera (D4)

of Euphorbium
campositum SN Prilsatilla pratensis (D2)
(batch 911050} Luffa operculata (D2}

Mereurius bijodatum (D8)
Hepar sulluris (D10)
Arpentum nitricurn (D10}

ethanol-bnsed toxic effects, dilutions of elhanol in medium served ns
controls.

Reference Drugs

In order to verily our in vitro sysiems for testing ke antiviral activity of the
substances indicated sbove, aciclovir (Zovirsx™; Glaxe Wellcome, Burg-
wedel, Germany), ribavirin (Virazole® 1CN Pharmaceuticnls, Frankfurt/M.,
Germany), and amanfadine (omantadine hydrochloride; Ratiopharm,
Ulm, Germany) were used as relerences (posilive controls).

Aciciovir was used as o pasitive control in infections with HSV-1 [8],
ribavirin in infections with RSV [11], and amantading in infections with
influenza A virus [9]. The drugs weve diluted according to their in vitro
cytoloxicities and used in concentrations of 19 pg/mi for aciclovir, of
6.25 pghml For ribavirin, and of 5 pa/ml for amantadine in the respective in
vitro tests.

Cells and Virnses

All viruses used for Lhe nnalyses were isolated {rom nasopharyngal secre-
lion or secrelions from the upper respiratory tract. HRV-14 was obtained
from the Institute for Virology of the Friediich Schiller University, Jena,
Germany, RSV (strain Long), influenza A/Clile 1/83 (HIN1} virus, and
HS8V-L (strain Then) were obtained [rom the Department of Medical
Virolagy and Epidemiology of Virus Disgages of Uie Hygiene Institute of
the University of Tlibingen, Germany. All viruses were identified ond
characterized with a ponel of monaclonel antibodies (BloWhiltacker,
Walkersville, MD, USA) [6]. RSV and HSV-1 strains were propagated on
luman epidermoid carcinoma cells (HEp-2), HRV 14 on Hela cells in
Hank's/Earle’s minimal essential medinm (MEM) conlaining 2% fetal calf
serum (FCS), 25 mM MpCly, 2 mAM L-glutamine, 100 U/ml penicillin, and
0.1 mg/ml streptomycin. Tnfluenza A virus was grown on Madin-Darby
canine kidney (MDCK) cells with serum-free MEM conlaining 1 pg/ml of
trypsin, 2 mM L-glitamine, 100 U/ml penicillin, and 0.1 mp/mi streptomycin,
In order ta determine the virus tilers, the respective cells were incubaled
in 12- or 24-well tissue culture dishes with serially diluled serun-free virus
stock solutions for 1 11 ol 34 °C. After removal af Ihe virus inoceulum, cell
cultures were overlaid with the respective virus-specific medium eon-
{nining agarose or corboxymethylcellulose. Plaques were counted several
days later, and the virus titers were caloululed as plaque-forming units

(PIFU) per wl,

Virus Assays

Hemagglulinalion nssays, enzyme immunonssays, and plague assnys were
carred ont vsing standard procedures. influenza A surface antigens were
quantified by hemagglutination assays performed in microtiter plates using
chicken erythrocytes diluted in PBS {.5% ). For lhe detection of RSV anti-
gens, enzyme immunonssays (Virion, Wilrzburg, Germany) were used.
Pinque essays for the detection of infectious prriicles were performed with
MDCK, BEp-2 and HeLa cell cultures.

Cyiotaxicity Tests

Analyses of the in vitro cytotoxicity of the test substances were performed
on physiclogically active cells by an enzymatic nssay (MTT nssay) [ld]
which enabled the quantification of ihe nctvity of mitochondrinl enzymes
in active and dividing cells, showing n direct correlation belween vilality
and enzyme aclivity. Furthermore, Uie functional activity of cells and cell

Glatthaar-Saalmilller/Fallier-Becker



Table 2, Determing-

Dilulion of (he test substances, 1/x

tion of the cytotoxicily
of the test substunces Euphorbium compositum SN Euphorbium . Pulsatille pratensis  Luffi opercwlata
resinifere (D3) (D3) {D4)
Hela HEp2 MDCK HEp-2 HEp-2 HEp-2

IC”] 3,5 3 <2 33 3 IS

1Cs, <d <t < 24 18 8

Lowest dilulion used

in the snliviral tests 8 8 40 40 20

‘The cytoloxicily of Enphorbium compositum SN
ond Lutffe operculata on cell cultures was mensure

and ils plant-derived ingredients Euphorbium resinifera, Pulsatitlo pratensis
d § days after the addilion of the substances. The vinbility of the cells

{HelLa, Ep-2, MDCK) cultivated with diilerent concentrations of test substances was quantified eilher vging an MTT lest
or by determination of the ratio FDA- versus E(Brpositive cells. The felntive cyloloxicily was standardized by the mediun
control representing 100% viability. The inhibitory concentralions delermine the dilutions of the subslances showing 10%
(IC10) and 50% (1C50) viable cells alter the cultivation period. All data represent 6 replicates derived from 2 experiments.
Standnrd deviations were in all experiments less than 9%.

membranes was lested by [lnorochirome [nbelling using fluorescein dince-
tate (FDA) nnd ethidium bromide {EDr) [12]. Only active cells are able (o
incorporate FDA nnd to hydralyze il into its [luorescent subunit. In con-
(rast BB stains selectively cells with injured cell membrane. Intoxicalion
af cell cultures leads Lo an incrense of Lhe FDA/ELHr ratio. Additionnlly,
the cylotoxicity ol the test substances on the respective cells was moni-
tored by microscopic exsminalion of (he gell cullures for allered cell
morphology.

MDCHE, HEp-Z and HeLa cells were incubated nfter 3 dnys of precultiva-
tion [or sdditionnl 5 days with 6 descending concentrations of the tesl
substances (6 replicates/dilulion). The controls used in the assays were the
respective cell culture media withoul any component {medium control)
and dilulions of ethanol to (he cell enllure medium enrresponding 1o the
ethanol concentration in the nssays for antiviral activity (ethanol countrois).
The quantilication of the cytoloxicily on treated cell collures was per-
formed with Lhe assnys mentioned abave.

Antiviral Activity

Analyses for antiviral aclivity ngainst influenza A virus, RSV, HRV and
HSV-1 were performed using plaque reduction assays [51. Wilh regard 1o
the determination of the antiviral nelivity agninst HRY, RSV, influenza A
virus ond FSV-1, conflivent monolayers of MDCK, HEp-2 or HeLn cells,
cultivated in 6- or 12-well plates (MEM containing 10% FC8) were in-
[ected with o defined multiplicity of inlection {M.O.L), The titer of the
respective virus solutions calevlaled in M.OI had been delermined in
previous experiments. Cells were infected at 3¢ °C for 1 L Then the cell
monolayers were woshed and oveslaid with a semisolid medium containing
\he different concentralions af the respective lest substances. Cell cublures
were then cullivated uniil lesions were visible in the cell monolayer
{plngues) of the control group cultivated in medium alove, Alter removal
of the overlays, cells were fixed with formalin (3%) and labelled with
Chiemsa solution. Then the plaques, which were visible ns transparent dots,

could be counted,

Quantification of the Autiviral Activity fnn vifro

The quantification of the antiviral sctivity of the test subsiances in in-
{luenza A virus-, RSV, HRV-and HSY-1-infecled cell cultures is based on
the number of plagues of @ replicates from 2 experiments. The number of
plagues of the nonirented virus controls was eslimaled ns 100% infection,
and the percentages ol infection of {he cultures treated were calculated

from the reduction in the number of the respeelive plagues [2).

Antiviral Action of Euphorbitm
composilum®SN

Results

Cytotoxic Effects

Our objective was to ascertain the in vitro cytotoxicity of
Euphorbium compositum SN and its three plant-derived com-
ponents Enphorbiun resinifera, Pulsatilla pratensis, and Luffa
aperculata to select the highest possible concentration that
could be used in antiviral tests to determine dosage-dependent
antivirai effects,

Analyses of the cytotoxicity of these substances were perfor-
med with an enzymatic assay (MTT assay) [14] and FDA ex-
clusion or EtBr incorporation, measuring the mitochondrial
activity and ihe number of physiologically active cell mem-
branes of the specific cell lines, respectively [12]. The results of
{he analyses shown in lable 2 demonstrated that these sub-
stances in a dilution of 1:8 for Euphorbium compositum SN, of
1:40 for Pulsatilln pratensis (D3) and Buphorbiumn resinifera
(D3), and of 1:20 for Luffa operculata {(D4) did not affect the
viability of the cell lines. The ICs calculated from several ex-
periments were for Euphorbium compositum SN on Hela,
HEp-2 and MDCK cells a dilution of less than L:4, for Euplior-
biwn resinifera a dilution of 1:24, for Pulsatilla pratensis ol 1:18,
and for Luffa opercilata of 1:8, In order to exclude the possi-
bility of any concentration-dependent mistales, dilutions of 1:8
(Buphorbium compositum SN), of 1:40 (Euphorbiwm resinifera
(D3) and Pulsatifla pratensis [D3)) and of 1:20 (Luffa operctilata
[D4]) were used as highest concentrations in assays for anti-

viral activity.

Deterniination of the Antiviral Activity

In order to test the effects of the substances on the replication
of the viruses, parallel groups of virus-specific cells (MDCK,
HEp-2, HeLa) were infected with a M.O.I. of 0.0001 PFU/ceil

Forsch Komplemenirmed Klass Maturheitkd 209
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Fig. 1. Aclivity of Euphorbium composilum SN against n HRV-14,
b RSV, ¢ influenza A virus, and d HSV-1. MDCK cells were infected with
influenzn A virus (M.Q.L 00001} HEp-2 cells with RSV or HSV-1
(M.Q.L 0.0001) and HeLa cells wilh HRV-14 (M.O.L 0.0001). After in-
fection, cell monolayers were incubaled without {(controls) or in the pre-
sence of different concentrations of the {esf substance (dilulion {1/x)).
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apainst HSV-1 were confirmed. The anliviral sclivity was determined
in plagque reduction assays. All single points represent dota from
6 replicates derived from 2 experiments. Standard devinlions were

tbout 10%.
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Fig. 2. Activity of n Fuphvrbiten resinifera, b Puisatifia prateusis and
¢ Luffe operculatn agrinst RSV. HEp-2 cells were infected with RSV
(M.O.L 0.0001). After inlection, cell monolayers were incubated without

(controls) or in the presence of different concentrations of the test sub-

stances {dilution (1fx)). The antivirsl activily of the test substances against
RSV was determined in plague reduction assays. The points in the graphs
represent datn of 6 replicales derived from 2 experiments. Standard devia-

lions were about 1356,

(influenza A virus, RSV, HSV-1, HRV) without (controls) or in
the presence ol dilferent concentrations of the tesl subslances.
The antiviral activities of the substances against influenza A
virus, RSV, HRV, and HSV-1 were determined in plaque reduc-

tion assays. Thus, cell cullures were cultivated for 5 days

Anliviral Action of Enphorbiun
compositum®SN

(MDCK; influenza A virus), 8 days (HEp-2; RSV), 3 dnys
(HeLa; HRV) or 7 days (HEp-2; HSV-1) unti! lesions (virus

plaques) were visible in the controls.

Antiviral Activity of Euphorbium compositunt SN against
Influenza A Virus, RSV, HRV, and HSV-1

Antiviral effects of Euphorbium compositum SN could be
delected apainst RSV- (fig. 1b) and HSV-1-infected cell cul-
tures (fig. 1d). At a dilution of 1:8 a clear reduction of virus
plagues could be shown (RSV 42%: HSV-1 40 %).The antiviral
aclivity of ribavirin (fig. 1e) and aciclovir (fig. 1g) enables a
partial quantification of the antiviral effect of Euphorbivm
composilum SN, Tn a dilution of 1:8 it showed similar effects
against RSV as about 3.12 pg/ml ribavirin and against FISV-1
as about 4.5 pug/mi aciclovir, resulting in a reduction of the viral
aclivity by about 40%. In comparison to the contrals, Euphor-
bium compositum SN did not show any significant activities
against influenza A virus (fig. 1c) and HRV (fig. 1a) although
minimal effects-could be surmised at ihe lowest dilution of
1:8 (relative inhibition of influenza A virus = 17% and of
HRV = 6%). The efficacy of the synthetic molecule amanta-
dine hydrochloride against influenza A virus was conlirmed in
the in vilro test system {fig. 1f).

Antiviral Activity of Euphorbium resinifera, Pulsatiila pratensts
and Lulfa opercolata against RSV

On the basis of the results presented in figure 1, the antiviral
aclivilies against RSV of three plani-derived components of
Euphorbium compositum SN (Euphorbiim resinifera, Pul-
satilla pratensis and Luffa operculata) were further studied.
With a 1:40 dilution of Euphorbiwm resinifera, a 44% reduc-
tion of the RSV-caused virus plagues could be achieved, the
next higher dilution of 1:80 induced a 25% reduction of these
plaques (fig. 2a). Also Pulsatilla pratensis showed an inhibitory
effect on RSV (fig, 2b). Using a 1:40 dilution, a reduction of the
virus plaques of about 29% was achieved, but this inhibitory
activity decreased very rapidly with diminishing concenlration
(fig. 2b). No RSV-specific antiviral activity could be detected
for Luffa operculata in all dilutions vsed in the experiments

(fig. 2c).

Discussion

In the study presented here we demonstrate the anliviral
aclivity of a plant-derived remedy used in liomeopatlic medi-
cine. These data confirm results derived from clinical trials
which were performed earlier [4, 15, 16, 17]. These studies
produced evidence of efficacy of Euphorbium compaositum SN
agninst inflammations of the nasal mucosa. Furthermore, this
remedy could be shown lo be well-tolerated, Here, we were
now able to support the in vivo data derived from these trials
by demonstrating the antiviral activity ol Euphorbium com-
positum SN in vilro.

Forsch Komplementtimed [Kass Natwrheilkd 2L
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Our experiments showed an antiviral effect against RSV and
HSV-1 when Buphorbium compositum SN was added o tissue
cultures after Lhe infection wilh the viruses had taken place. In
contrast, using the same protocol, only a minimal effect against
influenza A virus and MRV could be detected. Because
Euphorbium compositum SN represents a mixture of several
agents and plant-derived substances (table 1), it was interesting
to analyze also Lhe antiviral capacity of the single compouents
and furlhermore to clarify which of the componeni(s) is (are)
responsible for the antiviral activity of this remedy. Based on
screening experiments of plant-derived substances [3], il was
abvious to analyze in a lirst step the plant-derived components
of Euphorbium bomposilum SN (Euphorbiwm resinifera, Pul-
satilla pratensis, Luffa operculata) for their antiviral activilies
against RSV. A clear effecliveness of Euphorbium resinifera
and Pulsatilla pratensis against RSV counld be demonstraled,
showing that the antivical activily of these plani-derived
substances was comparable to the activity of the complex re-
medy Buphorbium compositum SN. In contrast, no RSV-spe-
cific anliviral activity could be detected for Luffa operculata.
Tn conclusion, il could be shown that the components Fuphor-
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