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The Cytotoxic Effect of
Nasodren Nasal Spray

(Cyclamen Europaeum Extract)
in 1.929 Fibroblastic Cell Culture

Nasodren Nazal Sprey’in
(Cyclamen Europaeum Ekstresi)
1929 Fibroblastik Hiicre Kiiltiirtindeki
Sitotoksik Etkisi

ABSTRACT Objective: Nasodren nasal spray (Cyclamen europaeum extract), is used in some co-
untries as an alternative therapeutic agent for sinusitis. The aim of this study was to ivestigate
the possible cytotoxic effects of the drug on cell morphology and viability in L929 mouse fib-
roblast cell culture model. Material and Methods: Nasodren solution was diluted to the dilu-
tions of 1:25, 1:50, 1:100, 1:200, and 1:400 (w/v), and these dilutions were grouped from I to V,
respectively. The control group was prepared by using saline in a 1:1 ratio. L929 fibroblastic cell
culture material was incubated in 96-cell incubation medium. Following a 12-hour incubation
period, the material was taken into fresh culture medium and was stored for five days after
treatment with various dilutions of the test material. Cell morphology was observed under mi-
croscope on 1%, 274, 3t 4% and 5% days. Cell viability was evaluated by 3-(4.5-dimethylthia-
z0l-2-yl)-2,5-diphenyltetrazolium bromide colorimetric assay method on the same days. Results:
Cells maintained normal fibroblastic shape and morphology in Group V and the control group
during the incubation period. Normal round ring shape was apparently lost in Groups I-IV. Cell
viability decreased in Groups I-IV, whereas cell viability increased in Group V and the control
group. Conclusion: Results of this study indicate that higher concentrations of Cyclamen euro-
paeum have toxic effects on cell viability in vitro. There is need for in vivo animal studies be-
fore safely prescribing this drug as the first line treatment of sinusitis.
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OZET Amag: Nasodren nazal sprey, (Cyclamen europaeum ekstresi) siniizit tedavisinde alternatif
bir tedavi ajani olarak bazi tilkelerde kullanilmaktadir. Bu ¢aligmanin amaci, ilacin, hiicre morfo-
lojisi ve yasayabilirligi iizerindeki olas1 sitotoksik etkilerini 1929 fare fibroblast hiicre kiiltiir mo-
delinde aragtirmaktir. Gereg ve Yontemler: Nasodren ¢ozeltisi 1:25, 1:50, 1:100, 1:200 ve 1:400 (w/v)
konsantrasyonlarinda hazirlandi ve sirasiyla I'den V’e kadar gruplandirildi. Kontrol grubu ise 1:1 se-
rum fizyolojik kullanilarak hazirlandi. 1929 fibroblastik hiicre kiiltiir materyali 96-hiicreli sakla-
ma vasatinda tutuldu. Cesitli dilisyonlardaki ¢ozeltilerde 12 saatlik bekletilme siiresinden sonra
ilgili materyal taze kiiltiir vasatina alinip bes giin sure ile tutuldu. Hiicre bigimi birinci giinden be-
sinci gline kadar her giin mikroskopla gozlendi. Hiicre yasayabilirligi 3-(4.5-dimetiltiazol-2-yl)-
2.5-difenilltetrazolyum bromid kolorimetrik yontemiyle ayn1 giinlerde degerlendirildi. Bulgular:
Grup V ve kontrol grubundaki fibroblastlar normal hiicre sekil ve bigimini siirdiirdii. {lk dort grup-
taki hiicrelerin normal halka sekli 6nemli derecede bozuldu. Hiicre yasayabilirligi grup V ve kon-
trol grubunda artarken ilk dort grupta azaldi. Sonug: Calismamiz Cyclamen europaeumun yiiksek
konsantrasyonlarda hiicre éliimiine sebep oldugunu gostermistir. {lacin siniizit tedavisinde giiven-
le kullanilabilmesi i¢in invivo hayvan ¢aligmalarina ihtiyag vardir.

Anahtar Kelimeler: Siniizit; Cyclamen Europaeum Ekstresi
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asodren is a nasal spray prepared from Cyclamen europaeum ex-
tract (Hartington Pharmaceutical S.L. Barcelona, Spain) powder by
adding sterile water. Its tubers contain saponins, such as cyclamin
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that has a triterpenoid structure accompanied by
isocyclamin and methylcyclamin, and cyclamin is
the predominant saponin. Aescin has a different
chemical structure and is present at much smaller
quantities. Tubers also contain small quantities of
glucosides, such as arbutin and methylarbutin that
release hydroquinone and hydroquinonemethylet-
her upon hydrolysis. Both compounds exert weak
antibacterial effects.

Nasodren nasal spray is used in the treatment
of acute and chronic recurrent inflammation of the
paranasal sinuses. Its solution at concentration of
1:1 (w/v) is sprayed into each nostril once a day for
6-8 days or every other day, for 12-16 days. Follo-
wing intranasal administration, the saponins con-
centrate on mucosal surfaces due to their surfactant
features and exert local irritation to mucous mem-
branes of nasal cavity. Reflex secretion of nasal and
paranasal mucous membranes is triggered by the ir-
ritation of parasympathetic fibers of trigeminal ner-
ve. Immediately after the application, a prickling
sensation, sneezing, and burning start in the nose. A
few minutes after application, intense nasal secreti-
on starts from intranasal and paranasal submucosal
glands resulting in consequent prompt discharge,
sudden dehydration, reduced edema, shrinkage of
swollen mucosa, and opening of the swollen ostio-
meatal unit. The stimulated secretion leads to an in-
tense drainage and wash out of the nasal cavity.

Besides their therapeutic effects, saponins ha-
ve multiple toxic effects on various human tissues.
There is no study on the possible toxic effects of
this medication which contains different saponin
derivates. This in vitro study was conducted to in-
vestigate possible dose-dependent cytotoxic effects
of topical application of Nasodren nasal spray on
1929 fibroblastic cell lines.

I MATERIAL AND METHODS

CELL CULTURE AND ASSESSMENT OF CELL MORPHOLOGY

1929 fibroblastic cells were placed in 96-well cul-
ture plates (Greiner bio-one, Germany) at an initi-
al density of 20.000 cells/ml in six replicates and
incubated in Dulbecco’s Modified Eagle’s Medium
(DMEM)/Ham’s F12 (Biochrom AG, Germany)
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supplemented with 10% fetal bovine serum (FBS)
(Biochrom AG, Germany) in a humidified atmosp-
here of 95% air and 5% CO, for 12 hours at 37° C.
Following incubation, the cells were treated with
1:25, 1:50, 1:100, 1:200, and 1:400 dilutions of the
test material (Nasodren nasal spray) (Initial con-
centration of test material: 5 gr/5 ml culture medi-
um) and cells were incubated for five days (Figures
1-6). The test material was diluted in cell culture
medium corresponding to dilution I, dilution II, di-
lution III, dilution IV and dilution V groups res-
pectively. Cells cultured without test material were
used as the control group.

To identify morphological changes of fibrob-
lasts, cultures were examined under an inverting
microscope (IX70 Olympus, Japan). All groups wit-
hin test series were compared with the control gro-
up separately for each evaluation period.

ASSESSMENT OF CELL VIABILITY

Cell viability was determined by MTT (tetrazoli-
um salt 3-[4.5-dimethylthiazol-2-yl]-2.5-diphn-
yltetrazolium bromide) assay. Following 12 hours
of incubation, viability of L929 cells were observed
starting from post-incubation day 1 until day 7. At
each evaluation period, the culture medium was re-
moved and 100 ml DMEM/F12-without FBS conta-
ining 12.5 ml MTT was added into each well.
Culture plates were covered with aluminum foil
and cells were incubated in the dark for three ho-
urs. At the end of the incubation period, MTT so-
lution was removed from the wells and 100 ml
isopropyl alcohol was added. The absorbance at 560
nm was measured using an ultraviolet (UV) visible
spectrophotometer (LPB Pharmacia, Bromma,
Sweden).

Statistical analysis

The control and experimental groups were compa-
red in terms of cell survival for each concentration
(dilution) at each time point using Mann-Whitney
Test. The comparison was made between control
and 1:25; 1:50; 1:100; 1:200, and 1:400 dilution (i.e.
dilution I, dilution II, dilution III, dilution IV and
dilution V) groups of the test material (Nasod-
renTM). Significance of differences was declared at
p< 0.05.
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FIGURE 1: Cell morpology after 2 h incubation in different dilutions of Nasodren. A, B, C, D, E and F represent 1:25, 1:50, 1:100, 1:200, 1:400 dilutions of Na-

sodren and control, respectively (10x20).

I RESULTS
CELL MORPHOLOGY

Two hours after incubation, cells were in normal

fibroblastic shape and morphology in dilution V
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(1:400) and in the control group (Figure 1; e and f).
However, cells possessed round shape and exhibi-
ted divergence from normal fibroblastic morpho-
logy in dilutions I (1:25), II (1:50), III (1:100), and
IV (1:200) (Figure 1; a, b, ¢, and d). A marked cel-
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FIGURE 2: Cell morpology on day 1 in different dilutions of Nasodren. A, B, C, D, E and F represent 1:25, 1:50, 1:100, 1:200, 1:400 dilutions of Nasodren and
control, respectively (10x20).

lular degeneration and nuclear condensation were
observed in dilution I (1:25), dilution II (1:50), di-
lution IIT (1:100) and dilution IV (1:200).

On day 1 (Figure 2; a, b, ¢, and d) and day 2 (Fi-
gure 3; a, b, ¢, and d), cells displayed less density in
dilutions I (1:25), II (1:50), III (1:100), and IV (1:200)
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when compared to dilution V (1:400) and the con-
trol groups (Figure 2; a and b, and Figure 3; aand b).
Cellular degeneration and nuclear condensation
were observed in the initial four dilutions (I, II, III,
IV). All of the cells in these dilutions exhibited sim-
ilar degenerative morphologic characteristics. How-
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FIGURE 3: Cell morpology at day 2 with respect to dilutions of Nasodren. A, B, C, D, E and F represent 1:25, 1:50, 1:100, 1:200, 1:400 dilutions of Nasodren

and control, respectively (10x20).

ever, in dilution V and control group, degenerative
changes of this nature were not observed. Cells
maintained their normal fibroblastic morphology in
dilution V (1:400) and the control group on the 1*

and 5% days of the incubation period.
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CELL VIABILITY

Cell viability for each evaluation period is presen-
ted in Graphic 1. Except for dilution V (1:400) and
the control groups, all dilution groups demonstra-
ted low cell viability (cell proliferation) during the
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FIGURE 4: Cell morpology at day 3 with respect to dilutions of Nasodren. A, B, C, D, E and F represent 1:25, 1:50, 1:100, 1:200, 1:400 dilutions of Nasodren

and control, respectively (10x20).

incubation period. Regardless of the incubation ti-
me, cell viability was different in each group ex-
cept for the cell viability in dilution V and the
control group (p> 0.05).

Despite the overall low cell viability in diluti-
ons I (1:25), II (1:50), III (1:100) and IV (1:200),
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dilution V (1:400) and the control group demons-
trated high cell viability in all evaluation periods
(Graphic 1).

I DISCUSSION

Acute rhinosinusitis is defined as an inflammatory

condition of the nose and paranasal sinuses persist-
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FIGURE 5: Cell morpology at day 4 in different dilutions of Nasodren. A, B, C, D, E and F represent 1:25, 1:50, 1:100, 1:200, 1:400 dilutions of Nasodren and

control, respectively (10x20).

ing up to four weeks.! Viruses and bacteria are the

most common causes of acute rhinosinusitis; they
both grow due to, as well as cause mucosal thicke-
ning and trapped mucous secretions. Chronic rhi-
nosinusitis, defined as symptoms lasting longer
than 12 weeks, is a condition different from acute

Turkiye Klinikleri ] Med Sci 2011;31(2)

rhinosinusitis in its etiology and pathophysiology.
Chronic rhinosinusitis appears to be a primarily in-
flammatory condition, with intermittent acute ex-
acerbations primarily caused by bacteria. The
treatments of uncomplicated acute rhinosinusitis
and of acute exacerbation of chronic rhinosinusitis
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FIGURE 6: Cell morpology on day 5 in different dilutions of Nasodren. A, B, C, D, E and F represent 1:25, 1:50, 1:100, 1:200, 1:400 dilutions of Nasodren and
control, respectively (10x20).

both emphasize antimicrobials as the primary mo- Viruses are thought to play a significant role
dality. Medications to treat the underlying chronic in the pathogenesis of acute bacterial rhinosinusi-
inflammatory condition play a much more impor- tis (ABRS), since viral upper respiratory tract in-
tant and sustained role in acute exacerbations of  fections (URIs) commonly preceede the episodes of
chronic rhinosinusitis. ABRS. Nevertheless, ABRS is an uncommon sequ-
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GRAPHIC 1: Time-dependent changes in the viability of fibroblasts incuba-
ted with nasodren in different dilutions [Dilution | (1:25), dilution Il (1:50), di-
lution 11l (1:100), dilution IV (1:200), dilution V (1:400)] and in the control group.
There is a significant difference between dilutions |- 1V, and dilution V and
the control group regarding cell viability.

ela of viral URIs, complicating less than 2% of
them.? The exact mechanism by which a viral in-
fection can lead to a bacterial one is not entirely
clear, although impaired mucociliary clearance
through inflammation with colonization from na-
sal and nasopharyngeal sources is the possible pat-
hogenesis. Ciliary transport of secreted mucus can
be impaired by viral mucosal injury directly, espe-
cially in adenoviral and influenza virus infecti-
ons.

Mucous secretion increases and becomes vis-
cous during inflammation of the respiratory muco-
sa, further inhibiting the mucus transport. Edema
may narrow or completely obstruct the sinus drai-
nage pathways, resulting in mucus stasis and favo-
ring bacterial growth.> Treatment of acute
rhinosinusitis, therefore, is targeted at reducing in-
flammation and its associated mucociliary transport
impairment, in addition to eliminating causative
bacteria.

Today, mucolytics, antibiotics, anticholiner-
gics, corticosteroids, decongestants and antihista-
mines are used in the treatment of acute
rhinosinusitis. Despite all treatment modalities, it is
difficult to provide a definitive and permanent tre-
atment for all patients. In recent years, a new pro-
duct in the form of nasal spray (Nasodren nasal
sprey) obtained from plant extracts (Cyclamen eu-
ropaeum) has been developed. It acts on mucous
membranes of nasal and paranasal sinuses, activa-
ting physiological mechanisms clearing nasal mu-
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cosa and facilitating drainage of the accumulated
secretions.** This drainage triggers an intense natu-
ral clearing of the paranasal sinuses demonstrating
high effectiveness of this new plant extract-based
product.

Literature reveals different adverse effects of
different species of cyclamen. Cyclamen species
contain different toxic saponins which cause diffe-
rent adverse effects such as respiratory allergic ad-
verse effects (i.e. of Nasodren nasal spray)*> and
plant poisonings.®” On the other hand, they exert
some useful effects such as tumor inhibition>® and
analgesic-anti-inflammatory effect.®” In vivo side
effects are local and temporary because the product

is not absorbed or enters the bloodstream.'%2

In this study, in vitro cytotoxic effect of a new
commercial plant extract (Cyclamen europaeum)
(Nasodren nasal spray) was investigated in 1929 fi-
broblast culture. The in vitro toxic effect of the
drug seemed to be dose dependent and irreversib-
le. It was found that there were significant diffe-
Most marked
differences were those between group V and gro-

rences between the groups.
ups I- IV (p< 0.05). The difference between group
V and the control group was not statistically signi-
ficant (p> 0.05). At lower concentrations (1:400),
Cyclamen europaeum extract maintained cell via-
bility in vitro. On the other hand, at higher con-
centrations, this extract had potential a toxic effect
on cell viability and cell morphology of L929 cells.
The toxicity threshold was noted in dilution IV and
higher dilutions. (1:200). It is logical to expect a de-
crease in the possible toxic effects of this material
as the dilution factor increases (Graphic 1).

Consequently, results of this study indicate
that high concentrations of Cyclamen europaeum
have toxic effects on cell viability in vitro. In vivo
animal studies are needed before safely prescribing
this drug as the first line treatment of sinusitis.
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