
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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The Cytotoxic Effect of
Nasodren Nasal Spray

(Cyclamen Europaeum Extract)
in L929 Fibroblastic Cell Culture

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Na sod ren na sal spray (Cycla men eu ro pa e um ex tract),  is used in so me co -
un tri es as an al ter na ti ve the ra pe u tic agent for si nu si tis. The aim of this study was to ives ti ga te
the pos sib le cyto to xic ef fects of the drug on cell morp ho logy and vi a bi lity in L929 mo u se fib -
rob last cell cul tu re mo del. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Na sod ren so lu ti on was di lu ted to the dilu-
tions of 1:25, 1:50, 1:100, 1:200, and 1:400 (w/v), and these dilutions were gro u ped from I to V,
res pec ti vely. The con trol gro up was pre pa red by using sa li ne in a 1:1 ra ti o. L929 fib rob las tic cell
cul tu re ma te ri al was in cu ba ted in 96-cell in cu ba ti on me di um. Fol lo wing a 12-ho ur in cu ba ti on
pe ri od, the ma te ri al was ta ken in to fresh cul tu re me di um and was sto red for five days af ter
tre at ment with va ri o us di lu ti ons of the test ma te ri al. Cell morp ho logy was ob ser ved under mi-
c ros co pe on 1st, 2nd, 3rd, 4th, and 5th days. Cell vi a bi lity was eva lu a ted by 3-(4.5-di methy lthi a -
zol-2-yl)-2,5-dip heny ltet ra zo li um bro mi de co lo ri met ric as say met hod on the sa me days. RRee  ssuullttss::
Cells ma in ta i ned nor mal fib rob las tic sha pe and morp ho logy in Gro up V and the con trol gro up
du ring the in cu ba ti on pe ri od. Nor mal ro und ring sha pe was apparently lost in Gro ups I-IV. Cell
vi a bi lity dec re a sed in Gro ups I-IV, whe re as cell vi a bi lity in cre a sed in Gro up V and the con trol
gro up. CCoonncc  lluu  ssii  oonn::  Re sults of this study in di ca te that hig her con cen tra ti ons of  Cycla men eu ro -
pa e um ha ve to xic ef fects on cell vi a bi lity in vit ro. The re is ne ed for in vi vo ani mal stu di es be-
fo re sa fely pres cri bing this drug as the first li ne tre at ment of si nu si tis.

KKeeyy  WWoorrddss::  Si nu si tis; Cyclamen Europaeum Extract

ÖÖZZEETT  AAmmaaçç::  Na sod ren na zal sprey, (Cycla men eu ro pa e um eks tre si) si nü zit te da vi sin de al ter na tif
bir te da vi aja nı ola rak ba zı ül ke ler de kul la nıl mak ta dır. Bu ça lış ma nın ama cı, ila cın, hüc re mor fo -
lo ji si ve ya şa ya bi lir li ği üze rin de ki ola sı si to tok sik et ki le ri ni L929 fa re fib rob last hüc re kül tür mo -
de lin de araş tır mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Na sod ren çö zel ti si 1:25, 1:50, 1:100, 1:200 ve 1:400 (w/v)
kon san tras yon la rın da ha zır lan dı ve sı ra sıy la I’ den V’e ka dar grup lan dı rıl dı. Kon trol gru bu ise 1:1 se -
rum fiz yo lo jik kul la nı la rak  ha zır lan dı. L929 fib rob las tik hüc re kül tür ma ter ya li 96-hüc re li sak la -
ma va sa tın da tu tul du. Çe şit li di lüs yon lar da ki çö zel ti ler de 12 sa at lik bek le til me sü re sin den son ra
il gi li ma ter yal ta ze kül tür va sa tı na alı nıp beş gün su re ile tu tul du. Hüc re bi çi mi bi rin ci gün den be -
şin ci gü ne ka dar her gün mik ros kop la göz len di. Hüc re ya şa ya bi lir li ği 3-(4.5-di me til ti a zol-2-yl)-
2.5-di fe nill tet ra zol yum bro mid ko lo ri met rik yön te miy le ay nı gün ler de de ğer len di ril di. BBuull  gguu  llaarr::
Grup V ve kon trol gru bun da ki fib rob last lar nor mal hüc re şekil ve bi çi mi ni sür dür dü. İlk dört grup -
ta ki hüc re le rin nor mal hal ka şek li önem li de re ce de bo zul du. Hüc re ya şa ya bi lir li ği grup V ve kon -
trol gru bun da ar tar ken ilk dört grup ta azal dı. SSoo  nnuuçç::  Ça lış ma mız Cycla men eu ro pa e u mun yük sek
kon san tras yon lar da hüc re ölü mü ne se bep ol du ğu nu gös ter miş tir. İla cın si nü zit te da vi sin de gü ven -
le kul la nı la bil me si için in vi vo hay van ça lış ma la rı na ih ti yaç var dır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Si nü zit; Cyclamen Europaeum Ekstresi
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that has a tri ter pe no id struc tu re ac com pa ni ed by
isocy cla min and methyl cycla min, and cycla min is
the pre do mi nant sa po nin. Aes cin has a dif fe rent
che mi cal struc tu re and is pre sent at much smal ler
qu an ti ti es. Tu bers al so con ta in small qu an ti ti es of
glu co si des, such as ar bu tin and meth ylar bu tin that
re le a se hydro qu i no ne and hydro qu i no ne meth ylet -
her upon hydroly sis. Both com po unds exert we ak
an ti bac te ri al ef fects.

Na sod ren na sal spray is used in the tre at ment
of acu te and chro nic re cur rent inf lam ma ti on of the
pa ra na sal si nu ses. Its so lu ti on at con cen tra ti on of
1:1 (w/v) is spra yed in to each nos tril on ce a day for
6-8 days or every ot her day, for 12-16 days. Fol lo -
wing in tra na sal ad mi nis tra ti on, the sa po nins con-
cen tra te on mu co sal sur fa ces du e to the ir sur fac tant
fe a tu res and exert lo cal ir ri ta ti on to mu co us mem-
bra nes of na sal ca vity. Ref lex sec re ti on of nasal and
paranasal mu co us mem bra nes is trig ge red by the ir-
ri ta ti on of pa rasy mpat he tic fi bers of tri ge mi nal ner -
ve. Im me di a tely af ter the app li ca ti on, a prickling
sen sa ti on, sne e zing, and bur ning start in the no se. A
few mi nu tes af ter app li ca ti on, in ten se na sal sec re ti -
on starts from in tra na sal and pa ra na sal sub mu co sal
glands re sul ting in con se qu ent prompt disc har ge,
sud den dehy dra ti on, re du ced ede ma, shrin ka ge of
swol len mu co sa, and ope ning of the swol len os ti o -
me a tal unit. The sti mu la ted sec re ti on le ads to an in-
ten se dra i na ge and wash out of the na sal ca vity.

Be si des the ir the ra pe u tic ef fects, sa po nins ha -
ve mul tip le to xic ef fects on va ri o us hu man tis su es.
The re is no study on the pos sib le to xic ef fects of
this medication which con ta ins dif fe rent sa po nin
de ri va tes. This in vit ro study was con duc ted to in-
ves ti ga te pos sib le do se-de pen dent cyto to xic ef fects
of to pi cal app li ca ti on of Na sod ren na sal spray on
L929 fib rob las tic cell li nes.

MA TE RI AL AND MET HODS

CELL CUL TU RE AND AS SESS MENT OF CELL MORP HO LOGY

L929 fib rob las tic cells we re pla ced in 96-well cul-
tu re pla tes (Gre i ner bi o-one, Ger many) at an ini ti -
al den sity of 20.000 cells/ml in six rep li ca tes and
in cu ba ted in Dul bec co’s Mo di fi ed Eag le’s Me di um
(DMEM)/Ham’s F12 (Bi oc hrom AG, Ger many)

supp le men ted with 10% fe tal bo vi ne se rum (FBS)
(Bi oc hrom AG, Ger many) in a hu mi di fi ed at mosp -
he re of 95% air and 5% CO2 for 12 ho urs at 37° C.
Fol lo wing in cu ba ti on, the cells we re tre a ted with
1:25, 1:50, 1:100, 1:200, and 1:400 di lu ti ons of the
test ma te ri al (Na sod ren na sal spray) (Ini ti al con-
cen tra ti on of test ma te ri al: 5 gr/5 ml cul tu re me di -
um) and cells we re in cu ba ted for five days (Fi gu res
1-6). The test ma te ri al was di lu ted in cell cul tu re
me di um cor res pon ding to di lu ti on I, di lu ti on II, di-
lu ti on II I, di lu ti on IV and di lu ti on V gro ups res -
pec ti vely. Cells cul tu red wit ho ut test ma te ri al we re
used as the con trol gro up.

To iden tify morp ho lo gi cal chan ges of fib rob -
lasts, cul tu res we re exa mi ned un der an in ver ting
mic ros co pe (IX70 Oly mpus, Ja pan). All gro ups wit -
hin test se ri es we re com pa red with the con trol gro -
up se pa ra tely for each eva lu a ti on pe ri od.

AS SESS MENT OF CELL VI A BI LITY

Cell vi a bi lity was de ter mi ned by MTT (tet ra zo li -
um salt 3-[4.5-di methy lthi a zol-2-yl]-2.5-diphn -
yltet ra zo li um bro mi de) as say. Fol lo wing 12 ho urs
of in cu ba ti on, vi a bi lity of L929 cells we re ob ser ved
starting from post-in cu ba ti on day 1 until day 7. At
each eva lu a ti on pe ri od, the cul tu re me di um was re-
mo ved and 100 ml DMEM/F12-wit ho ut FBS con ta -
i ning 12.5 ml MTT was ad ded in to each well.
Cul tu re pla tes we re co ve red with alu mi num fo il
and cells we re in cu ba ted in the dark for three ho -
urs. At the end of the in cu ba ti on pe ri od, MTT so-
lu ti on was re mo ved from the wells and 100 ml
isop ropyl al co hol was ad ded. The ab sor ban ce at 560
nm was me a su red using an ul tra vi o let (UV) vi sib le
spec trop ho to me ter (LPB Phar ma ci a, Brom ma,
Swe den).

Sta tis tical analy sis

The con trol and ex pe ri men tal gro ups we re com pa -
red in terms of cell sur vi val for each con cen tra ti on
(di lu ti on) at each ti me po int using Mann-Whit ney
Test. The com pa ri son was ma de bet we en con trol
and 1:25; 1:50; 1:100; 1:200, and 1:400 di lu ti on (i.e.
di lu ti on I, di lu ti on II, di lu ti on II I, di lu ti on IV and
di lu ti on V) gro ups of the test ma te ri al (Na sod -
renTM). Sig ni fi can ce of dif fe ren ces was dec la red at
p< 0.05.
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RE SULTS

CELL MORP HO LOGY

Two ho urs af ter in cu ba ti on, cells we re in nor mal
fib rob las tic sha pe and morp ho logy in di lu ti on V

(1:400) and in the con trol gro up (Fi gu re 1; e and f).
Ho we ver, cells pos ses sed ro und sha pe and ex hi bi -
ted di ver gen ce from nor mal fib rob las tic morp ho -
logy in di lu ti ons I (1:25), II (1:50), II I (1:100), and
IV (1:200) (Fi gu re 1; a, b, c, and d). A mar ked cel-
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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).



lu lar de ge ne ra ti on and nuc le ar con den sa ti on we re
ob ser ved in di lu ti on I (1:25), di lu ti on II (1:50), di-
lu ti on III (1:100) and di lu ti on IV (1:200).

On day 1 (Fi gu re 2; a, b, c, and d) and day 2 (Fi -
gu re 3; a, b, c, and d), cells disp la yed less den sity in
di lu ti ons I (1:25), II (1:50), III (1:100), and IV (1:200)

when compared to di lu ti on V (1:400) and the con-
trol gro ups (Fi gu re 2; a and b, and Fi gu re 3; a and 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 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).     



ever, in dilution V and control group, degenerative
changes of this nature were not observed. Cells
maintained the ir nor mal fib rob las tic morp ho logy in
di lu ti on V (1:400) and the con trol gro up on the 1st

and 5th days of the in cu ba ti on pe ri od.

CELL VI A BI LITY

Cell vi a bi lity for each eva lu a ti on pe ri od is pre sen -
ted in Grap hic 1. Ex cept for di lu ti on V (1:400) and
the con trol gro ups, all di lu ti on gro ups de mons tra -
ted low cell vi a bi lity (cell pro li fe ra ti on) du ring the

Turkiye Klinikleri J Med Sci 2011;31(2) 291

Ear-Nose-Throat Diseases Beriat et al

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).



in cu ba ti on pe ri od. Re gard less of the in cu ba ti on ti -
me, cell vi a bi lity was different in each group ex-
cept for the cell vi a bi lity in di lu ti on V and the
con trol gro up (p> 0.05).

Des pi te the ove rall low cell vi a bi lity in di lu ti -
ons I (1:25), II (1:50), III (1:100) and IV (1:200), 

di lu ti on V (1:400) and the con trol gro up de mons -
tra ted high cell vi a bi lity in all eva lu a ti on pe ri ods
(Grap hic 1).

DIS CUS SI ON
Acu te rhi no si nu si tis is de fi ned as an inf lam ma tory
con di ti on of the no se and pa ra na sal si nu ses persist-
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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).



ing up to four we eks.1 Vi ru ses and bac te ri a are the
most com mon ca u ses of acu te rhi no si nu si tis; they
both grow due to, as well as ca u se mu co sal thic ke -
ning and trap ped mu co us sec re ti ons. Chro nic rhi-
no si nu si tis, de fi ned as symptoms las ting lon ger
than 12 we eks, is a con di ti on different from acu te

rhi no si nu si tis in its eti o logy and pat hoph ysi o logy.
Chro nic rhi no si nu si tis ap pe ars to be a pri ma rily in-
f lam ma tory con di ti on, with in ter mit tent acu te ex-
a cer ba ti ons pri ma rily ca u sed by bac te ri a. The
tre at ments of un comp li ca ted acu te rhi no si nu si tis
and of acu te exa cer ba ti on of chro nic rhi no si nu si tis
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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).



both emp ha si ze an ti mic ro bi als as the pri mary mo -
da lity. Me di ca ti ons to tre at the un derl ying chro nic
inf lam ma tory con di ti on play a much mo re im por -
tant and sus ta i ned ro le in acu te exa cer ba ti ons of
chro nic rhi no si nu si tis.

Vi ru ses are tho ught to play a sig ni fi cant ro le
in the pat ho ge ne sis of acu te bac te ri al rhi no si nu si -
tis (ABRS), since vi ral up per res pi ra tory tract in-
fec ti ons (URIs) com monly pre ce e de the epi so des of
ABRS. Ne vert he less, ABRS is an un com mon se qu -
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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).



e la of vi ral URIs, comp li ca ting less than 2% of
them.2 The exact mec ha nism by which a vi ral in-
fec ti on can le ad to a bac te ri al one is not en ti rely
cle ar, alt ho ugh im pa i red mu co ci li ary cle a ran ce
thro ugh inf lam ma ti on with co lo ni za ti on from na -
sal and na sop hary nge al so ur ces is the possible pat -
ho ge ne sis. Ci li ary trans port of sec re ted mu cus can
be im pa i red by vi ral mu co sal in jury di rectly, es pe -
ci ally in ade no vi ral and inf lu en za vi rus in fec ti -
ons.

Mu co us sec re ti on in cre a ses and becomes vis-
cous du ring inf lam ma ti on of the res pi ra tory mu co -
sa, furt her in hi bi ting the mucus trans port. Ede ma
may nar row or comp le tely obs truct the si nus dra i -
na ge path ways, re sul ting in mu cus sta sis and fa vo -
ring bac te ri al growth.3 Tre at ment of acu te
rhi no si nu si tis, the re fo re, is tar ge ted at re du cing in-
f lam ma ti on and its as so ci a ted mu co ci li ary trans port
im pa ir ment, in ad di ti on to eliminating ca u sa ti ve
bac te ri a. 

To day, mu coly tics, an ti bi o tics, an tic ho li ner -
gics, cor ti cos te ro ids, de con ges tants and an ti his ta -
mi nes are used in the tre at ment of acu te
rhi no si nu si tis. Des pi te all treatment modalities, it is
dif fi cult to pro vi de a definitive and per ma nent tre -
at ment for all pa ti ents. In re cent ye ars, a new pro -
duct in the form of na sal spray (Na sod ren na sal
sprey) ob ta i ned from plant ex tracts (Cycla men eu-
ro pa e um) has be en de ve lo ped. It acts on mu co us
mem bra nes of na sal and pa ra na sal si nu ses, ac ti va -
ting physi o lo gi cal mec ha nisms cle a ring na sal mu-

co sa and fa ci li ta ting dra i na ge of the ac cu mu la ted
sec re ti ons.4,5 This dra i na ge trig gers an in ten se na tu-
ral cle a ring of the pa ra na sal si nu ses de mons tra ting
high ef fec ti ve ness of this new plant ex tract-ba sed
pro duct. 

Li te ra tu re re ve als dif fe rent ad ver se ef fects of
dif fe rent spe ci es of cycla men. Cycla men spe ci es
con ta in dif fe rent to xic sa po nins which ca u se dif fe -
rent ad ver se ef fects such as res pi ra tory al ler gic ad-
ver se ef fects (i.e. of Na sod ren na sal spray)4,5 and
plant po i so nings.6,7 On the ot her hand, they exert
so me use ful ef fects such as tu mor in hi bi ti on5,8 and
anal ge sic-an ti-inf lam ma tory ef fect.6,9 In vi vo si de
ef fects are lo cal and tem po rary be ca u se the pro duct
is not ab sor bed or enters the blo ods tre am.10-12

In this study, in vit ro cyto to xic ef fect of a new
com mer ci al plant ex tract (Cycla men eu ro pa e um)
(Na sod ren na sal spray) was in ves ti ga ted in L929 fi-
b rob last cul tu re. The in vit ro to xic ef fect of the
drug se e med to be do se de pen dent and ir re ver sib -
le. It was fo und that the re we re sig ni fi cant dif fe -
ren ces bet we en the gro ups. Most mar ked
dif fe ren ces we re tho se bet we en gro up V and gro -
ups I- IV (p< 0.05). The dif fe ren ce bet we en gro up
V and the con trol gro up was not sta tis ti cally sig ni -
fi cant (p> 0.05). At lo wer con cen tra ti ons (1:400),
Cycla men eu ro pa e um ex tract ma in ta i ned cell vi a -
bi lity in vit ro. On the ot her hand, at hig her con-
cen tra ti ons, this ex tract had po ten ti al a to xic ef fect
on cell vi a bi lity and cell morp ho logy of L929 cells.
The to xi city thres hold was no ted in di lu ti on IV and
higher dilutions. (1:200). It is lo gi cal to ex pect a de-
c re a se in the pos sib le to xic ef fects of this ma te ri al
as the di lu ti on fac tor in cre a ses (Grap hic 1).

Con se qu ently, re sults of this study in di ca te
that hig h con cen tra ti ons of Cycla men eu ro pa e um
ha ve to xic ef fects on cell vi a bi lity in vit ro. In vi vo
ani mal stu di es are needed be fo re sa fely pres cri bing
this drug as the first li ne tre at ment of si nu si tis.
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GRAP HIC 1: Ti me-de pen dent chan ges in the vi a bi lity of fib rob lasts in cu ba -
ted with na sod ren in different di lu ti ons [Di lu ti on I (1:25), di lu ti on II (1:50), di-
lu ti on II I (1:100), di lu ti on IV (1:200), di lu ti on V (1:400)] and in the con trol gro up.
The re is a significant dif fe ren ce bet we en di lu ti ons I- IV, and di lu ti on V and
the con trol gro up re gar ding cell vi a bi lity.
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