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THE PRECLINICAL STUDY OF A NEW NASAL SPRAY WITH
THE ANTI-INFLAMMATORY PROPERTIES: THE EFFECT
ON THE LEUKOTRIENE-INDUCED INFLAMMATION

The use of medicines of the local action with complex effects on the pathogenic cascade of acute rhinosinusitis (ARS)
is expedient. Farmak Joint-Stock Company (Ukraine) has developed a new original dosage form of a nasal spray, which
contains an aqueous solution of the known pharmaceutical substance Enisamium Iodide (EI). The presence of the effect
on the leukotriene link inflammation in EI can determine the high rate of the antiexudative action development in the
topical (intranasal) application. This may be useful for pathogenetic therapy of ARS on the background of acute respira-
tory viral infections taking into account the potential effectiveness for nasal congestion relief.

Aim. To substantiate experimentally the expediency of application of a new nasal spray with EI under conditions of
leukotriene-induced exudative inflammation.

Materials and methods. A new nasal spray EI (JSC Farmak (Ukraine)) - “Amizon” - with the active substance concen-
tration of 10 mg/ml was chosen as the study object. Ibuprofen - “Nurofen” (Reckitt Benckiser Helchere International
Limited (UK)), film-coated tablets, 200 mg - was used as the reference drug and was administered once daily in the
dose of 48 mg/kg intragastrically. The study of anti-inflammatory properties of EI (nasal spray, 10 mg/ml) in the exter-
nal (epicutaneous) application was performed on white nonlinear rats of both genders in the experimental zymosan-
induced inflammation development. The anti-inflammatory activity (AIA) of EI (nasal spray, 10 mg/ml) compared to
Ibuprofen was assessed in percentage in dynamics in 0.5, 1 and 2 hours of observation.

Results. According to the results of the studies conducted EI in the dosage form of a nasal spray in the active substance
concentration of 10 mg/ml on the model of zymosan-induced inflammation of the rat foot showed the anti-inflamma-
tory properties. According to the degree of its anti-inflammatory properties EI was not inferior to the reference drug
Ibuprofen, but even exceeded its activity as of the 30" minute of observation after zymosan injection. The result ob-
tained allows suggesting the presence of high rate of the antiexudative action in the experimental object in the topical
(intranasal) application in the treatment of patients with ARS due to the ability to inhibit the lipoxygenase route of the
arachidonic acid metabolism.

Conclusions. The presence of the anti-inflammatory activity of Enisamium Iodide (nasal spray) has been proven under
conditions of leukotriene-induced inflammation reproduction on the model of the zymosan edema. By expression of
the anti-inflammatory action during all periods of observation EI is not inferior to the reference drug Ibuprofen, ex-
ceeding the activity of the classical NSAID by 1.5 times as of the 30" minute after the pathology onset. The anti-inflam-
matory activity of Enisamium lodide in the dosage form of nasal spray experimentally substantiates the expediency and
perspectivity of its further preclinical studies.

Key words: acute respiratory infections; acute rhinosinusitis; Enisamium lodide (nasal spray); Ibuprofen; leukotriene-
induced inflammation; anti-inflammatory activity

T. C. 2Kyaaii
HayioHanvHull hapmayesmuuHuil yHigepcumem

AOKJIiHi‘-IHe AOCJIAKeHHS HOBOr0 Ha3aJIbHOTO CIipero 3 NpoTu3anaJibHUMHU BJIACTUBOCTSAMM:
BIIJIUB HA HEﬁKOTpiGHBYMOBJIeHe 3amaJiIieHHA

3acTocyBaHH# JliKapCbKUX MpenapaTiB MicleBoi Aii 3 KOMIJIEKCHUM BILJIMBOM Ha aTOTeHeTUYHUM KacKaJ, TOCTPOro
punocunycuty (I'PC) € gouinbaum. Ha [TAT «®apmak» (Ykpaina) po3po6/ieHO HOBY OpHUTiHA/IbHY JIiIKapCbKy GpopMy
Ha3aJIbHOI'O CIIpelo, SKUH BMilllye BOAHUH po34unH dpapmaneBTHYHOI cybcTanuii Enicamiymy Hoauay. HasiBHicTh y Eni-
camiyMy HoAuAy BIIMBY Ha JIEMKOTPIEHOBY JIaHKY 3aNajleHHsl MOXe 3yMOBUTH BUCOKY HMIBHU/KICTb PO3BUTKY aHTH-
eKCyZaTUBHOI Jiii npu ToniyHOMY (IHTpaHa3aJbHOMY) 3aCTOCyBaHHi. Lle Moxke 6yTH KOPHUCHUM JJIs1 TAaTOreHEeTUYHOI
Tepanii ['PC na i 'PBI 3 ypaxyBaHHAM NOTeHI[iHHOTO 3MEHLIEHHsI TAKOTO CUMIITOMY, IK Ha3aJIbHa 06CTPYKILifl.

MeTa poGOTH: eKCriepUMeHTaIbHe 06T PYHTYBAHHS OLIIbHOCTI 3aCTOCYBaHHS HOBOT'O Ha3a/IbHOTO CIIPERO, AKMH MiCTUTh
Jitouy peqoBuHy EHicamiymy Hozanz, 3a yMOB pO3BUTKY JIEHKOTPiEH3YMOBJIEHOI'0 €KCYAAaTHBHOTO 3aMaeHHS.

Marepiaau Ta MmeToau. O6'eKTOM J0C/i/>KEHHS 06paHO HOBUM BiTUYM3HAHUM HasanbHU cnpeld EHicamiymy Hoguny
(Bupo6HunTBa I[1AT «Papmak» (Ykpaina)) «AMi3oH», IKUH BMilye Jifody pedoBUHY ¥ KoHIleHTparil 10 mMr/muL. Y sikocTi
pedepeHTHOro 06'€KTY 6YB BUKOpHCcTaHUH 16ynpoden («Hypoden») - TabeTky, BKpUTI 1iBKOBOIO 060/10HKO10, 200 MT,
SIKUU 3aCTOCOBYBaBCA Y /1031 48 Mr/Kr BHYTPilIHbOLIIYHKOBO. Jloc/1i>keHHS poTU3anajbHUX BaacTUBocTel Enica-
miymy Hoguzay 10 Mr/mJ» (cripeit Ha3aAbHUIN) PH HAIIKiIPHOMY HaHeCeHH] 32 yMOB PO3BUTKY eKCIIEPUMEHTAbHOI'0
3MMO03aHOBOTO 3anajeHHs 6y/10 IpoBeZieHe Ha 6iKX HesliHIMHYX 1ypax. [IpoTusananbHy akTuBHICTB ([13A) Enicamiymy
Honuay 10 mr/ma y dopMi Ha3abHOTO CIpelo B MOPiBHAHHI 3 [6ynpodeHoM oliHIOBaId Y BicOTKax y AUHaMILi Ye-
pe3 0,5, 1 Ta 2 TOAUHY CIIOCTEPEXKEHHS.

PesysbTaTu. 3a pe3ysbTaTaMUy NPOBeJeHUX JocliaxeHb EHicamiyMm oguz y dopMi Ha3a/IbHOTO COPEI0 Y KOHIIEHTPa-
1ii 10 Mr/mJ1 Ha Mo/ieJli 3MMO3aHOBOTO 3aMaJleHHs CTONH Y LypiB NPOSIBUB IPOTHU3ala/IbHi BJJACTUBOCTI, 3a CTyleHeM
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SIKMX He TiJIbKY He NOCTYNUBCS NpenapaTy NopiBHAHHSA [6ynpodeHy, a it HaBiTh nepeBepLIMB HOro aKTUBHICTBb CTa-
HOM Ha 30-y XBUJIMHY criocTepexkxeHb. OTpUMaHUM pe3y/bTaT [03BOJISE TPUMYCTUTH HAassBHICTb BUCOKOI IBU/KOCTI
aHTHeKCyAaTUBHOI Aii y fociaigHoro 3aco6y 3a yMOB HOro TOMYHOr0 3aCTOCYBaHHA Y JIiKyBaHHI xBopux Ha ['PC, 1o
3yYMOBJIEHO CIIPOMOKHICTIO /10 iHri6yBaHHS JIiNOOKCUTeHA3HOT0 LIJISIXYy MeTa601i3My apaxXiJloHOBOI KUCJIOTH.

BucHoBKH. /loBesiena HasaBHicTb [13A Enicaniymy fioguay 10 mr/mu (cnpeit Ha3abHUM) 3a YMOB BiTBOPEHHS JIeH-
KOTpPi€EH3yMOBJ/IEHOI0 3analeHHsI Ha Mo/ieJli 3MM03aHOBOI0 HAabPsKY. 3a BUPaXKeHICTI0 MPOTH3analbHOI Ail B yci TepMi-
HU crocTepexxeHHs EHicaMiymy Hoauz He MOCTyNaeThCsl IpenapaTy NopiBHAHHA 16ynpodeHy, nepeBeplLIy0dYH aKTHUB-
HicTb kaacuyHoro HII3ITy 1,5 pa3u ctaHoM Ha 30-y XBUJIMHY criocTepexeHb. BctanoBsieHa [13A Enicamiymy oguay
y dopMi HazapHOrO cHpero eKcepuMeHTaIbHO 06I'PYHTOBYE AOLIIbHICTb Ta MEePCIeKTUBHICTb HOTO MOAAJIBLINX J10-
KJIIHIYHUX J10CiIKeHb.

Kamouoei cnoea: roctpuil puHocunycut; EHicamiymy Hoau/ HazasibHUH cripeld; [6ynpodeH; ieKoTpieH3yMOBJIeHE
3ala/ieHHs; NpoTHU3anajbHa aKTUBHICTb

T. C. XKyaaii
HayuoHanwbHblll hapmayesmuyeckuli yHusepcumem

JOK/JIMHHUYeCKoe McciieJO0BaHe HOBOr0 Ha3a/IbHOTO crpeda ¢ IpOTUBOBOCHA/IMTE/IbHBIMUA
CBOMCTBAMU: BJIMSIHHE HA JIeﬁKOTpPIGHOGYCJIOBJIGHHOC BOCIIAJIEHHUE

[IpMeHeHH e JieKapCTBEHHBIX [IPenapaToB MECTHOTO JIeWCTBHS C KOMIIJIEKCHBIM BO3/[eHCTBHEM Ha MAaTOTEHETHYe-
CKUH Kackaf octporo puHocunycuta (OPC) siBisieTcs nesnecoo6pasHbiM. Ha [TAO «®apmak» (YkpaunHa) 6bL1a pa3pa-
6oTaHa HOBast OpUTMHa/IbHAs JieKapCTBeHHast popMa Ha3aJbHOTO CIpesi, KOTOPbIN COJEPKUT BOAHbBIN pacTBOp dap-
MaleBTUYECKON Cy6CTaHI[MU JHUcCaMUyMa Hoauzaa. Hannure y JHUcaMuyMa HoAu/ia BAUSHUS Ha JIEHKOTPHEHOBOE
3BEHO BOCIAJIEHHsI MOXKET 00YCJOBUTh BbICOKYIO CKOPOCTh Pa3BUTHsI aHTUIKCCYAATUBHOTO JAEHCTBUS MPU TOMHYe-
CKOM (MHTpaHa3aJbHOM) MPUMEHEHUH. ITO MOXKET GbITh M0JI€3HBIM /ISl TaToreHeTnyeckoi Tepanuu OPC Ha ¢poHe
OPBM c y4eTOM NOTEHIMAJBbHOTO YMEHBIIEHHS TAKOI'0 CHMIITOMA, KaK Ha3asibHasi 06CTPYKI[HSI.

Iles1b paGOTBI: SKCIIEPUMEHTAIbHOE 0G0CHOBAHUE 11eJ1eCO06PA3HOCTH IPUMeHEeHHsI HOBOT'0 Ha3a/bHOTO CIpes, KO-
TOPBIN COZEPXKUT JeHCTBYIOLIEe BElleCTBO JHUCAMUyMa HOAHUA, B YCJIOBUSX Pa3BUTHS JIEHKOTPHEHOGYCI0BJIEHHOTO
9KCCYaTUBHOTO BOCNIAJIEHHUS.

Marepuasibl M MeToAbl. OGbEKTOM UCC/IeI0BaHUs Obl1 BEIOPAH HOBBI OTeYECTBEHHBIN Ha3abHBIN cipeld JHMCAaMUyMa
vonuy (mpousBogcTia [1AO «Papmak» (YkpanHa)) «AMHU30H», COJlepKalli 1efCTBYIOIee BelleCTBO B KOHLIEHTPAIu1
10 mr/mu1. B kauecTBe pedepeHTHOTO 06'beKTa OB HcNOIb30BaH Moynpoden («Hypoden») - TabeTky, NOKpHI-
Thle MJIEHOYHOU 060/104K0H, 200 MTI, KOTOpblE IPUMEHSIIUCh B f03e 48 MI/Kr BHYTpUXKeayAo4uHo. UcciesoBanue
MPOTHUBOBOCIAJIUTEIbHBIX CBOUCTB JHHCcaMUyMa Hoaua 10 Mr/mu (cipelt Ha3a/bHBIN) TPU HAPYKHOM (HAKOXKHOM)
HaHECEHWH B yCJIOBUSX Pa3BUTHUS IKCIIEPHMEHTAIBbHOI0 3MMO3aHOBOT0 BOCIIAJIEHHsI 6bLJI0 MPOBeIeHO Ha 6eJbIX He-
JIMHEUHBIX KpbIcax. [[poTUBOBOCHANUTENBbHYI0 aKTUBHOCTD ([1BA) dHMcaMuyMa Hoauga 10 Mr/mi B BUe Ha3albHO-
o crpes o cpaBHeHHUI0 ¢ U6ynpodeHoM olleHUBa/IH B IPOLIEHTAX B JJuHaMuKe yepes 0,5, 1 1 2 yaca HaGJIt0/leHUs.

Pesynbrarsl. [1o pe3y/ibTaTaM NpOBeIEHHBIX UCCIEJ0BAaHUN JHUCAaMUyMa Hoau/a B popMe Ha3aIbHOTO CIpest B KOH-
neHTpanuu 10 Mr/MJ Ha MoJies 3MMO3aHOBOT0 BOCMAJIEHHS CTOIBI y KPBIC MPOSIBUJI IPOTHBOBOCIIAIUTENIbHbIE CBOM-
CTBa, 10 CTeNeHH KOTOPBIX He TOJILKO He YCTYyTaJl Ipenaparty cpaBHeHUs M6ynpodeHy, HO jaxke NpeB301LIesI ero akTHB-
HOCTbB I10 COCTOSIHUIO Ha 30-y10 MUHYTY HabJto/ieHus. [lo/lydeHHbIN pe3y/ibTaT 03BOJISIET MPEANOI0KUTD HaJIM4He
BBICOKOM CKOPOCTH aHTU3KCCYJaTUBHOIO IeHCTBUSA y UCCJIEAyeMOro CPe/ICTBA B YCJIOBHUSX €r0 TOMHYECKOTO MTPUMe-
HeHUs IpHU JiedeHUH 60/1bHBIX ¢ OPC, 4TO 06yC/10BJIEHO CIOCOGHOCTBIO K MHIMOGUPOBAHHIO JIMTTIOOKCUI'€HA3HOT'O Iy TH
MeTab0o/1M3Ma apaxU0HOBOM KUCIOTHI.

BbiBogpl. [JokaszaHo Hanmure [1BA Jnucannyma ioauzia 10 Mr/mi (cripest HA3aJIbHOT0) B YCJIOBUSIX JIEKKOTPUEHOBYCIOB-
JIEHHOT'0 BOCIaJIeHHUsI Ha MO/ieJIM 3MMO3aHOBOTO0 OTeKa. [10 BIpaXKeHHOCTH MPOTHBOBOCHAIUTENBHOTO JJIEUCTBUS BO
BCe CPOKH HabJ/IIofleHUsl JHUcAaMUyMa HOJU/A He yCTynaeT NpenapaTty cpaBHeHuUst U6ynpodeHy, IpeBOCX0OAs aKTUB-
HocTb Kinaccudeckoro HIIBII B 1,5 pasa o coctosinuio Ha 30-yio MUHYTY HabstofeHus. YcraHoBieHHas [IBA JHuca-
MuyMa Hoauja B popMe Ha3albHOTO CIpes 3KCIIepUMeHTalbHO 060CHOBBIBAET 11e/1eC006pa3HOCTb U epPCleKTUB-
HOCTb €ro JJaJibHeHIIUX JOKJIMHUYEeCKUX UCCIelOBaHU M.

Karouessle c/108a: ocTpblii pUHOCHHYCUT; JHUCAMUYMa HOAU Ha3abHbIN cipel; NoynpodeH; 1IeHKOTpHUeHOOYCI0B-
JIEHHO€ BOCNaJIeHHe; IPOTUBOBOCHANUTEbHAsI aKTUBHOCTh
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Treatment and prevention of the most wide-
spread group of infectious diseases, such as
acute respiratory viral infections (ARIs), is inextri-
cably connected to the rational choice of not only
the appropriate medicines, but also the dosage form.
The last should provide an optimal treatment ef-
fect of the medicinal substance or complex of sub-
stances [1-4]. The upper respiratory tract condi-
tion plays an essential role in ARIs since the upper
respiratory tract can become the “entrance gates
of infection”. Thus, it seems advisable to use medi-
cines with a complex effect on the pathogenetic cas-

cade of the infectious-inflammatory process that
will act as local action, in particular, with the intra-
nasal route of administration. Farmak Joint-Stock
Company (Ukraine) has developed a new original
dosage form of a nasal spray, which contains an
aqueous solution of the known pharmaceutical sub-
stance Enisamium lodide (EI). Today EI has regis-
tered in Ukraine under the trade names “Amizon”
(in tablets) and “Amizonchik” (in syrup). It is used
for the treatment and prevention of a variety in-
fectious disease, in particular ARIs, influenza, mea-
sles, rubella, chicken pox, etc. [5, 6]. Most of these
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Table 1
Distribution of experimental animals in conditions of the experimental
zymosan-induced inflammation development (n=30)*
. : Dose Route of
— * r
Animal groups The number (n=30) Study object concentration administration
Control pathology 10 Saline - Intragastrically
Enisamium lodide .
Test drug 10 (Nasal spray) 10 mg/ml Epicutaneous
Reference drug 10 Ibuprofen 48 mg/kg** Intragastrically

Note. * n — number of the experimental animals; ** 48 mg/kg - ED,, for the anti-inflammatory activity [10].

infections have airborne transmission. Therefore,
the use of the dosage form, which provides the de-
livery the active substance to the focus of pathogen
penetration, will have an inhibitory effect on the
primary links of infectious inflammation.

It is known that viral adhesion and the subse-
quent viral replication in the nasal mucosa cells cause
viral destruction and excessive production of pro-
inflammatory mediators and cytokines. The lipoxy-
genase pathway activation of the arachidonic acid
degradation, preferably of leukocyte origin, with the
leukotriene formation is the cause of the conjugate
vascular stage of the infectious inflammatory pro-
cess. Leukotrienes play a key role in the cell-medi-
ated immune response to viruses. LTC,, LTV,, LTE,
are excreted by labrocytes and basophils in large
quantities. They can be the cause of vasoconstric-
tion and the permeability increase of mainly venu-
les by direct contraction of endothelial cells of blood
vessels; they can promote hypersecretion of bron-
chial mucous membranes and play an important
role in the pathogenesis of anaphylaxis. LTV, is a
chemoattractant, stimulates adhesion and chemo-
taxis of polymorphonuclear blood cells. LTV, enhan-
ces exocytosis of proteolytic enzymes, synthesizes
and releases of oxygen free radicals [7]. The effect
on the prostaglandin-induced and leukotriene-in-
duced exudative inflammation presents in the an-
ti-inflammatory action of EI. This effect is due to
stabilization of the cellular and lysosomal membranes,
slowing down of basophil degranulation, the anti-
oxidant action, and normalization of the level of
prostaglandins, cyclic nucleotides and energy me-
tabolism in the inflammatory focus. Therefore, the
presence of the effect on the leukotriene link in-
flammation in EI can determine the high rate of the
antiexudative action development in the topical
(intranasal) application, and it is very useful for the
pathogenetic therapy of acute rhinosinusitis (ARS)
on the background of ARI taking into account the
potential effectiveness for nasal congestion relief.

The aim of the work was to substantiate experi-
mentally the expediency of application of a new na-

sal spray with EI under conditions of leukotriene-
induced exudative inflammation.

Materials and methods

A new nasal spray EI (JSC Farmak (Ukraine)) -
“Amizon” - with the active substance concentra-
tion of 10 mg/ml was chosen as the study object.
This concentration was chosen taking into account
the results of the previous stage of the EI (nasal
spray) experimental study [8].

Ibuprofen - “Nurofen” (Reckitt Benckiser Hel-
chere International Limited (UK)), film-coated tab-
lets, 200 mg - was used as the reference drug and
was administered once daily in the dose of 48 mg/kg
intragastrically (ED, by the anti-inflammatory ac-
tivity) [9, 10].

The study of anti-inflammatory properties of EI
(nasal spray, 10 mg/ml) in the external (epicuta-
neous) application was performed on white non-
linear rats of both genders weighing 150-180 g in
the experimental zymosan-induced inflammation
development [7, 10]. Distribution of experimental
animals to the groups is shown in Tab. 1.

The test animals were kept in the Central Re-
search Laboratory of the National Pharmaceutical
University (CRL of NPhU) in accordance with the
standard sanitary norms on the required diet [11-13].
All studies were conducted in accordance with the
general ethical principles of experiments in ani-
mals. These principles are regulated by the Directive
2010/63/EU meeting laws, regulations and adminis-
trative provisions of the EU states concerning pro-
tection of animals used for experimental and other
scientific purposes [12] and the Law of Ukraine
No. 3447-1V (21.02.2006, with amendments) [13].

At beginning of the experiment the solution of
EI (10 mg/ml) was administered to the second ani-
mal group to the foot region of the right hind paw
below the hair follicle zone, so that the fluid evenly
covered the entire animal foot, including the ankle
joint. To do this, EI solution (10 mg/ml) was remo-
ved from the nasal spray bottle and the tampon, with
which the solution was applied to the foot, was im-
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Table 2

The effect of Enisamium Iodide (nasal spray, 10 mg/ml) on the course
of the zymosan edema in rats (n = 30)*

Control pathology Enisamium lodide, 10 mg/ml Ibuprofen, 48 mg/kg
Parameter n
10 10 10
Initial values
Foot volume, cm? 1.38+0.04 | 1.31+0.04 1.35+0.03
In 30 minutes
Foot volume, cm? 1.86+0.06 1.68+0.05 1.76%0.05
Edermna volume cm? 0.48+0.02 0.37+0.02 0,41+0,01
% 34.8+1.5 28.4+0.6'/2 30,5+0,4'
AlA, % — 18.6+1.8? 12.6+1.1
In 1 hour
Foot volume, cm3 1.97+0.06 1.74+0.05 1.81+0.05
Edemna volume cm? 0.60+0.03 0.43+0.01 0.46+0.02
% 43.34+2.1 33.1£1.0' 34.1+£14
AlA, % — 23.6+2.3 21.1+£3.3
In 2 hours
Foot volume, cm?3 1.83+0.05 1.65+0.05 1.69+0.04
Ederna volume cm?3 0.45+0.03 0.34+0.01 0,34+0,01
% 33.0+2.0 26.4+0.6' 25,0+0,8'
AIA** % — 19.9+1.8 243424
Notes:
1) *n - number of the experimental animals;
- differences are reliable with animals of the control group (p<0.05);

)
2)
3)
4) **AlA — the anti-inflammatory activity.

pregnated. Previously, the rat’s paw was cleaned of
various contaminants. Next, we carefully observed
for the animals to exclude the possibility of licking
the test solution from the skin surface.

A single intragastric administration of Ibupro-
fen in the dose of 48 mg/kg in suspension was per-
formed in the third animal group. The suspension
was previously prepared on a saline using the sta-
bilizer Tween-80. The first (control) animal group
received a saline in an equivalent volume.

The pathology was reproduced in all animals
an hour after the application of the test objects.
Aseptic exudative inflammation was induced by a
subplantar injection of 2 % zymosan suspension
(Fluka, Switzerland) in the dose of 0.1 ml [7] to the
right hind paw.

The edema volume was measured on the right
hind paw 30 min before the flogogen injection and
in dynamics in 0.5, 1 and 2 hours using a digital
plethysmometer (IITC Life Science, USA). The ede-
ma volume was displayed in cm?.

The anti-inflammatory activity (AIA) was assessed
in a percentage by the rate of edema reduction in
experimental animals received the drug under study

1
2 — differences are reliable with the animals received the reference drug Ibuprofen (p<0.05);

compared to the control group of animals. The AIA
was calculated by the formula:

1 2
A\/control B A\Itest X 100 %’

AV it
where *AIA - is the anti-inflammatory activity, %;
'AV ..o — is the average percentage of the edema
volume in the control group;
2AV,, — is the average percentage of the edema volu-
me in the test group.

The statistical processing of the results obtained
was carried out by the methods of variation sta-
tistics using the Student’s t-test and the non-para-
metric methods of analysis (Mann-Whitney U-test)
and STATISTICA 7.0, StatPlus 2009 and MS Excel
2007 software [14-16]. The results obtained were
presented in the form of comparative tables with
the results of different groups.

AIA* =

Results and discussion

Indicators of the antiexudative action of EI
(10 mg/ml) in the epicutaneous application compa-
red to Ibuprofen in the intragastric administration
on the model of zymosan-induced inflammation in
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rats by their ability to prevent the exudative ede-
ma development compared to the control group of
animals were determined during the study. The re-
sults are shown in Tab. 2.

The experimental data show that the active for-
mation of the corresponding exudative inflamma-
tory reaction on flogogen in the animal paws oc-
curred within two hours in the control group after
reproduction of the inflammatory reaction induced
by the zymosan injection. Thus, in comparison with
the initial values the foot volume increased by 34.8 %
in 30 min, it caused the appearance of edema in the
volume of 0.48 cm?. Then after one hour from the
start of the experiment the edema increased by 1.3 ti-
mes to 43.3 % of the initial volume, which was 0.60 cm?®.
Then in two hours of the experiment the edema de-
creased to 33.0 %, which was 0.45 cm? (Tab. 2).

According literature data the mechanism of the
pro-inflammatory action of flogogen of the poly-
saccharide structure (including zymosan) is due to
the increased vascular permeability and a signifi-
cant increase of the leukocyte response - “respira-
tory (oxidative) burst”, and, consequently, lipoxy-
genase branch activation of the eicosanoid meta-
bolism, especially in blood cells [17]. The dynamics
of changes in reproduction of the zymosan edema
in our experiment was in strict accordance to the
above data. The vascular response intensification
plays a leading role in forming the exudative ede-
ma, which was reflected by an increase in the rat
foot volume after the zymosan injection.

According to the data presented in Tab. 2 the
study object showed a moderate antiexudative ef-
fect. Thus, under its effect in 30 min of observation
the edema volume decreased statistically signifi-
cantly compared to the control group and reached
24.8 % of the initial values, which was 0.37 cm? on
average. Subsequently, this value was also signifi-
cantly lower than in the control group. After the
first hour of observation it was 33.1 % (0.43 cm?),
and for the second hour it was 26.4 % (0.34 cm?).

The experimental data resulted in the follow-
ing calculated parameters of the study object by
AlA: AIA was 18.6 % in 30 min after the zymosan
injection, 23.6 % for the first hour and 19.9 % for
the second hour.

In the course of the study the reference drug
Ibuprofen showed moderate antiexudative proper-
ties on the model of the experimental zymosan-in-
duced inflammation. Thus, compared to the control
group it reliably reduced edema of the animal paws
in 30 min after the zymosan injection, the edema
volume was 30.5 % (0.41 cm?), then in one hour
of the experiment it was 34.1 % (0.46 cm?), and in
two hours it was 25.0 % (0.34 cm?) of the initial
values, respectively (Tab. 2). In this connection, AIA

of Ibuprofen was 12.6 % in 30 min, 21.1 % - in one
hour, and 24.3 % - in two hours of the experiment.

The statistical analysis of the results indicates
that the calculated AIA level of EI was statistically
significant higher than the activity of Ibuprofen in
30 min of observation, and then it was statistically
insignificant higher than the activity of Ibuprofen
in the first hour of observation, further the results
were at the same level without any statistically sig-
nificant differences (Tab. 2).

Thus, EI (nasal spray, 10 mg/ml) at this experi-
mental stage showed a higher antiexudative action
than the reference drug Ibuprofen, it was manifest-
ed in a statistically higher level of activity in 30 min
of the pathology development. The ability of EI to
suppress the zymosan-induced inflammation may
be due to its specific antileukotriene properties, which
needs to be clarified in the course of additional ex-
perimental studies.

Therefore, according to the results of the stud-
ies conducted El in the dosage form of a nasal spray
in the active substance concentration of 10 mg/ml
on the model of zymosan-induced inflammation of
the rat foot showed the anti-inflammatory proper-
ties. According to the degree of its anti-inflamma-
tory properties EI was not inferior to the reference
drug Ibuprofen, but even exceeded its activity as of
the 30™ minute of observation after zymosan in-
jection. The result obtained allows suggesting the
presence of high rate of the antiexudative action in
the experimental object in the topical (intranasal)
application in the treatment of patients with ARS
due to the ability to inhibit the lipoxygenase route
of the arachidonic acid metabolism.

CONCLUSIONS

1. The presence of the anti-inflammatory acti-
vity of Enisamium lodide (nasal spray) has been pro-
ven under conditions of leukotriene-induced inflam-
mation reproduction on the model of the zymosan
edema. The drug in the dose of 10 mg/ml signifi-
cantly inhibits development of foot edema in rats
in the early phase of exudation (in 30 min). This in-
dicates its depressant effect on the lipoxygenase link
of inflammation.

2. By expression of the anti-inflammatory ac-
tion during all periods of observation Enisamium
lodide is not inferior to the reference drug Ibupro-
fen, exceeding the activity of the classical NSAID by
1.5 times as of the 30™ minute after the pathology
onset.

3. The anti-inflammatory activity of Enisamium
lIodide in the dosage form of nasal spray (10 mg/ml)
experimentally substantiates the expediency and
perspectivity of its further preclinical studies.
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