
 

28  Оториноларингологія, №6 (2), 2019 

УДК 615.238:615.458:616.211:615.015.33]:57.084.1 

T. ZHULAI1,2, I. ZUPANETS1, S. SHEBEKO1, K. YAMPOLSKA2 

NASAL ENDOSCOPY PROSPECTSIN EXPERIMENTAL RHINOLOGY: 
SOME ASPECTS OF ENISAMIUM IODIDE NASAL SPRAY  

EFFECTIVENESS IN RHINOSINUSITIS 

1Department of Clinical Pharmacology and Clinical Pharmacy,  
National University of Pharmacy, Kharkiv, Ukraine 

2Non-profitMunicipal Enterprise «City Clinical Hospital №30»  
of Kharkiv City Council, Kharkiv, Ukraine 

 

 

Acute rhinosinusitis (ARS) symptoms 
are presented of two or more symptoms like 
nasal blockage/obstruction/congestion or nasal 
discharge (anterior/posterior nasal drip) and 
facial pain/pressure or reduction/loss of smell 
or cough in daytime and night-time (in child-
ren),  with sudden onset of symptoms and dura-
tion, not more than 12 weeks [1]. ARS treat-
ment and prevention is connected to the ration-
al choice of drug dosage form, which will pro-
vide the therapeutic effect and the safety of a 
drug substance or a drug substance complex [1-
4]. Anti-exudative action of Enisamium Iodide 
(EI) is the well-known advantage and used for 
treatment and prevention of acute respiratory 
viral infections with significantly increase pa-
tients' quality of life by nasal congestion relief, 
which is one of the major symptoms of ARS 
[1, 4]. Farmak JSC (Ukraine) has developed a 
new nasal spray with Enisamium Iodide 
aqueous solution (N-methyl-4-
benzylcarbamidopyridinium Iodide) – original 
dosage form of a well-known pharmaceutical 
substance. 

The anti-inflammatory action of Enisa-
mium Iodide (EI) has been proved in the pre-
clinical studies [5-7]. Nasal spray dosage form 
potentially can have high drug effectiveness for 
ARS treatment by a direct positive effect on 
the inflammation and swelling into the sinus 
ostium. Nevertheless, for drug effectiveness 
evaluation can be required nasal endoscopy 
(NE)as clear evaluation criteria [1, 8-10], us 

the most informative visual methods with high 
reliability, safety and result saving via photo 
and video equipment. Therefore, researchers 
could be used NE in experimental rhinology as 
a method of direct visualization for confirma-
tion of induced pathology as well as a method 
for evaluation of the effectiveness of test drugs 
[10]. 

Aim: To substantiate the effectiveness of 
EI (nasal spray) 10 mg/mL on the maxillary 
sinus ostium state via NE in rabbits with expe-
rimental rhinosinusitis (ERS) was our com-
parative study aim. 

 
Material and methods 
To achieve this study aimed, we devel-

oped the study design, which is shown in 
Fig. 1. As test object, we have chosen a new 
nasal spray with an aqueous solution of EI 
(Farmak JSC, Ukraine) at concentration 
10 mg/mL according to results of the previous 
stage of experimental study [5-7]. We adminis-
tered nasal spray at 0.1 mL intranasally (i.n.) 
(Tabl. 1). This dose has corresponded to the 
dose of 0.03 mL/kg by average weight of a 
rabbit at the study beginning (around 3.0 kg). 
This dose corresponds to 0.6 mL for a human, 
i.e. 0.2 mL (twice pressing of the dosing valve) 
per 3 times a day in an unchanged state into the 
right rabbit nasal passage using Biohit Proline 
fixed volume pipettor 200 µl with Biohite pi-
pettor tips [11]. The dose has been calculated 
according to the FDA recommendations on 
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dose extrapolation [12]. In the intact control 
and control pathology groups was used 0.9% 

saline in an equivalent dose and route of ad-
ministration (Tabl. 1). 

 
 
 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Preclinical study design «The effectiveness of the test objects on the maxillary sinus ostium via NE1 

in rabbits with ERS2»:  
1NE, nasal endoscopy;  
2ERS, experimental rhinosinusitis; 
3n, total number of the experimental animals; 
4n, number of the experimental animals in each groups; 
5EI, Enisamiun Iodide (nasal spray) 10 mg/mL; 
625 mg/kg, ED50 for the anti-inflammatory activity. 
 
 

 
BNO-101 by trade name Sinupret® 

(«Bionorica SE», Germany) in coated tablets for 
oral use containing 78 mg of native herbal ex-
tract in each tablet (Rumex acetosa, Sambucus 
nigra, Primula veris, Verbena Officinalis, Gen-
tiana lutea) was the reference drug. BNO-101 
was administered at dose of 25 mg/kg to rabbits 

orally (intragastrically) as a water suspension 
via a special catheter with an elastic cannula 
(Tabl. 1). Under FDA recommendations [12] 
this dose has corresponded to the dose of 
480 mg for human or 6 tablets, i.e. 2 tablets 3 
times a day that is equal to the recommended 
dosage regime indicated in the drug label [13]. 
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To induce ERS we used twenty-four 
white New Zealand rabbits of both sexes aged 
around 90-110 days weighing 2.5-3 kg by 
tamponade of the right halves of the nasal 
cavity under general anesthesia with Keta-
mine/Xylazine (35/5 mg/kg, intramuscularly 
[14] which is a well-known model of RS in 
experimental rhinology [15, 16] at the first 
day. After 15th day, sponges were removed 
and during the further 10 days, study objects 
were administered at the respective doses 
(Table 1). 

We used NE of the right halves of the 
nasal cavity under general anesthesia [14] for 
ERS manifestation in all study stages (Fig. 1) 
by Karl Storz rhinoscopes (Germany). The 
pictures were digitally captured and examined 
to reveal the pathological changes of the maxil-
lary sinus ostium. The semi-quantitative as-
sessment was used to assure of the study re-

sults objectivity. A range of total scores was 
assessed which represents the maxillary sinus 
ostium damage (Table 2). At the end of the 
study, the animals were euthanized under gen-
eral anesthesia [14] in compliance with bioeth-
ical standards of conducting experiments with 
laboratory animals [17]. 

The test animals were kept in the Viva-
rium of the Central Research Laboratory, Na-
tional University of Pharmacy (Kharkiv, 
Ukraine) following the sanitary standards and 
the required diet. All researches were con-
ducted in accordance with the Directive 
2010/63/EU on compliance with the laws, di-
rectives and administrative regulations of the 
EU countries on the protection of animals used 
for scientific purposes [18]. The Bioethics 
Commission of the National University of 
Pharmacy (Kharkiv, Ukraine) approved study 
design (Protocol No3 of 15 March 2017). 

 
Table 1  

The distribution of experimental animals (1n=24) 

Animal groups Study object Daily dose, 
concentration 

Route of 
administration 

1 Intact control group (n2=6) 0.9% saline 0.1 mL Intranasally 

2 Control pathology group (n2=6) 0.9% saline 0.1 mL Intranasally 

3 Enisamium Iodide treated group (n2=6) Enisamium Iodide 
(nasal spray) 0.1 mL Intranasally 

4 BNO-101 treated group (n2=6) BNO-101 
(coated tablets) 25 mg/kg3 Intragastrically 

 

1n, total number of the experimental animals; 
2n, number of the experimental animals in each groups;  
325 mg/kg, ED50 for the anti-inflammatory activity. 
 
 
 
 

Table 2 
The scale for endoscopic assessment of the experimental rhinosinusitis severity  

via the maxillary sinus ostium state in rabbits 

The maxillary sinus ostium state Points 
no swelling, the maxillary sinus ostium is functioning 0 
insignificant swelling, the maxillary sinus ostium is functioning partially 1 
significant swelling, the maxillary sinus ostium is not functioning (sinus ostium is blocked) 2 

The severity of the experimental rhinosinusitis manifestations  
Severity degree The total score Severity degree The total score 

No changes (physiological state) 0-0.4 Moderate 1.1-1.5 
Mild 0.5-1.0 Severe 1.6-2.0 
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Statistical Analysis 
Statistical analysis of the results was per-

formed using Kruskal-Wallis one-way analysis 
of variance and Mann-Whitney U test for a 
posteriori pair wise comparisons [19, 20]. Uti-

lized computer software included IBM SPSS 
Statistics v. 22 (IBM Сorp., USA) and MS 
Excel 2016 (Microsoft Corp., USA). The level 
of statistical significance was considered as 
p<0.05. 

 
 
Results and Discussion  
Intact control group 
NE of the right half of the nasal cavity in 

the intact control group did not reveal patho-
logical changes of anatomical structures in-
cluding maxillary sinus ostium. On the 15th and 
25th days of the study, swelling of the maxillary 
sinus ostium was not detected and the normal 

function of the maxillary sinus ostium was 
preserved in all animals (Fig. 2). 

The semi-quantitative assessment of rab-
bit nasal cavity with ERS is presented in Table 
3. The total scores calculated for the intact 
group was 0 (0 ÷ 0) at the first and the second 
stages of the study which corresponds to the 
physiological state (Table 2). 

 
 

Table 3  
The semi-quantitative assessment of the maxillary sinus ostium state in rabbits  

with experimental rhinosinusitis under Enisamium Iodide 10 mg/mL (nasal spray)  
and BNO-101 influence according to the endoscopic evaluation (n1=24) 

Parameters 

 
 
Experimental groups 
 
 

The number/relative percentage 

The total score 
(median; min÷max) 

The state of the maxillary sinus ostium 

points 

0 1 2 

15th day of the study 

1 Intact control group (n2=6) 6 / 100% 0 0 0 
(0 ÷ 0) 

2 Control pathology group (n2=6) 0 0 6 / 100% 2.03 
(2.0 ÷ 2.0) 

3 Enisamium Iodide treated group (n2=6) 0 2 / 33% 4 / 67% 2.03 
(1.0 ÷ 2.0) 

4 BNO-101 treated group (n2=6) 0 2 / 33% 4 / 67% 2.03 
(1.0 ÷ 2.0) 

25th day of the study 

1 Intact control group 
(n2=6) 6 / 100% 0 0 0 

(0 ÷ 0) 
2 Control pathology group (n2=6) 0 2 / 33% 4 / 67% 2.03 

(1.0 ÷ 2.0) 
3 Enisamium Iodide treated group (n2=6) 4 / 67% 2 / 33% 0 0.03,4,5 

(0.0 ÷ 1.0) 
4 BNO-101 treated group (n2=6) 0 6 / 100% 0 1.03,4 

(1.0 ÷ 1.0) 
 
1n, total number of the experimental animals; 
2n, number of the experimental animals in each group; 
3 – differences are significant compared to the intact control group (р<0.05); 
4 – differences are significant compared to the control pathology group (р<0.05); 
5 – differences are significant compared to BNO-101 treated group (р<0.05). 
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Control pathology group 
The first NE in the control pathology 

group we performed on the 15th day for con-
firmation of ERS after sponge removal. All 
animals had significant swelling of the maxil-
lary sinus ostium that was narrowed and 
blocked (Fig. 3). 

The second NE we performed on the 
25th day to determine the extent of ERS pro-
gression or regression. Most of the animals 
(67%) had significant swelling of the maxillary 
sinus ostium that was narrowed and did not 

function appropriately, in two rabbits (33%), 
the swelling was insignificant and the maxil-
lary hiatus functioned partially. 

According to the results of the semi-
quantitative assessment, the total scores was 
2.0 (2.0 ÷ 2.0) on the 15th day and 2.0 (1.0 ÷ 
2.0) on 25th day. Which is significantly greater 
than in the intact control group (р<0.05 vs. 
intact control group) and could be defined as a 
severe RS, however with a minimum regres-
sion of endoscopic sings on 25th day (Table 2 
and 3).  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 Nasal endoscopy of the intact control group 
on the 15th day of the study (the right half of the nasal 
cavity, experimental rhinosinusitis) 

Figure 3 Nasal endoscopy of the control pathology 
group on the 15th day of the study (the right half of 
the nasal cavity, experimental rhinosinusitis). 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 4А Figure 4В 
 

Figure 4  Nasal endoscopy of EI treated group on the 25th day of the study (the right half of the nasal cavity, expe-
rimental rhinosinusitis):  
A – insignificant swelling of maxillary sinus ostium, the maxillary sinus ostium functions partially;  
B – there is no swelling of the maxillary sinus ostium, the maxillary sinus ostium is functioning. 
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Figure 5 The nasal endoscopy of BNO-101 treated 
group on the 25th day of the study (the right half of 
the nasal cavity, experimental rhinosinusitis). 

 
 
 
EI treated group 
On the 15th day by NE results of EI 

treated group, we identified significant signs of 
RS manifestation before the treatment has been 
started – the significant swelling of the maxil-
lary sinus ostium in four rabbits (67%) and the 
maxillary sinus ostium was narrowed and did 
not function. Other animals (33%) had insigni-
ficant swelling of the maxillary sinus ostium 
and the maxillary sinus ostium function was 
partially preserved. 

On the 25th day by the second NE results 
of this group after EI 10 mg/mL (nasal spray) 
administration during for 10 days, we identi-
fied signs of RS regression. Two rabbits (33%) 
had insignificant swelling of the maxillary si-
nus ostium preserving its partial function while 
four rabbits (67%) did not have swelling and 
demonstrated the normal function of the maxil-
lary sinus ostium (Fig. 4). These findings gen-
erally confirm the regression of ERS caused by 
EI effect. 

The total scores on the 15th day con-
cluded 2.0 (1.0 ÷ 2.0) which is significantly 
greater than in the group of intact animals 
(р<0.05 vs. intact control group) and thus could 
be referred to severe RS (Table 2 and 3). In 
contrast, on the 25th day, the total scores was 
0.0 (0.0 ÷ 1.0) (р<0.05 vs. intact control group, 
control pathology group and BNO-101 treated 
group), which corresponds to physiological 
state (Table 2 and 3) and proves the test drug 
effectiveness. 

BNO-101 treated group 
NE on the 15th day revealed a situation 

similar to the previous group.NE on the 25th 
day revealed that all animals had insignificant 
swelling of the maxillary sinus ostium, which 
functioned partially (Fig. 5). These findings 
generally confirm the regression of ERS 
caused by BNO-101 effect. 

The total scores on the 15th day was 2.0 
(1.0 ÷ 2.0), which refers to the control patholo-
gy group (р<0.05 vs. intact control group) and 
confirms the manifestation of severe ERS (Ta-
ble 2 and 3). The total scores has significantly 
lowered and was 1.0 (1.0 ÷ 1.0), which refers to 
mild ERS (Table 2 and 3) and proves the refer-
ence drug effectiveness.  

It is useful to note that according to the 
criterion, which was used, BNO-101 had sig-
nificantly lower activity compared to EI (nasal 
spray) (р<0.05 vs. BNO-101 treated group). 
These data present the evidence in favors of the 
test object and demonstrate its advantage com-
pared to the well-known drug for RS treatment. 
It can be explained by the difference between 
their primary pharmacodynamic effects. BNO-
101 has significant secretolytic activity15 in 
contrast to EI, which mostly shows the anti-
inflammatory effect. 

 
Conclusions 
Nasal endoscopy has prospects in rhino-

logical preclinical studies and can be used as 
an informative method for induced pathology 
visualization as well as for the endoscopic 
evaluation of the treatment effectiveness. Eni-
samium Iodide (nasal spray) 10 mg/mL, which 
was using 10 days intranasally, showed a posi-
tive effect on ERS regression by endoscopic 
results. Enisamium Iodide outweighed activity 
of the reference drug BNO-101 (tablets) by the 
state of the maxillary sinus ostium (more pro-
nounced anti-exudative effect). Anti-exudative 
effect of Enisamium Iodide (nasal spray) at 
intranasal administration has been developed 
faster than secretolytic effect of BNO-101 at 
oral administration according to nasal endos-
copy. Enisamium Iodide (nasal spray) is a 
perspective object for further pre-clinical stu-
dies and clinical trials aiming to substantiate of 
its use for the ARS treatment and prevention of 
its complication as well as its implementation 
to the clinical practice. 
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A b s t r a c t  

Acute rhinosinusitis treatment and prevention is connected to the rational choice of drug dosage form, 
which will provide the therapeutic effect and the safety of a drug substance or a drug substance complex. Nasal 
spray with Enisamium Iodide can be used to nasal congestion relief in acute rhinosinusitis because the active sub-
stance has an anti-exudative action. Nasal endoscopy could be used in experimental rhinology as a method for 
direct pathology visualization and for evaluation of the effectiveness of test drugs.  

Aim: To substantiate Enisamium Iodide (nasal spray) 10 mg/mL effectiveness on maxillary sinus ostium 
via nasal endoscopy in rabbits with experimental rhinosinusitis.  

Methods: As a test object was used Enisamium Iodide (nasal spray). As a reference drug, we used BNO-
101. Experimental rhinosinusitis was induced in the 1stday. On the 1st, 15th and 25th days in all groups (four 
groups, six rabbits in each group), we used nasal endoscopy and semi-quantitative assessment to the result objec-
tivity. 

Results: The total score in the intact control group was 0 (0÷0) on the 15th and 25th days (physiological 
state). The total score in the control pathology group was 2.0 (2.0÷2.0) and 2.0 (1.0÷2.0) (severe rhinosinusitis) 
respectively. The total score in Enisamium Iodide treated group was 2.0 (1.0÷2.0) (severe rhinosinusitis) and 0.0 
(0.0÷1.0) (physiological state). The total score in BNO-101 treated group was 2.0 (1.0÷2.0) (severe rhinosinusitis) 
and 1.0 (1.0÷1.0) (mild rhinosinusitis). 

Conclusions: Nasal endoscopy can be used as an informative visual method. Enisamium Iodide (nasal 
spray) has been shown a positive effect by endoscopic evaluation of maxillary sinus ostium and exceeded activity 
of the reference drug. 

Keywords: experimental rhinosinusitis, maxillary sinus ostium, nasal endoscopy, Enisamium Iodide (nasal 
spray), effectiveness.  
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ПЕРСПЕКТИВИ НАЗАЛЬНОЇ ЕНДОСКОПІЇ В ЕКСПЕРИМЕНТАЛЬНІЙ РИНОЛОГІЇ:  
ДЕЯКІ АСПЕКТИ ЕФЕКТИВНОСТІ ЕНІСАМІУМА ЙОДИДА НАЗАЛЬНОГО СПРЕЯ  
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А н о т а ц і я  

Лікування і профілактика гострого риносинуситу пов'язано з раціональним вибором лікарської фо-
рми, яка забезпечить терапевтичний ефект і безпеку використання лікарської речовини або комплексу 
лікарського речовини. Енісаміум Йодид (назальний спрей) може використовуватися для зменшення закла-
деності носа при гострому риносинуситі, тому що діюча речовина володіє антиексудативну дію. Назальна 
ендоскопія може бути використана в експериментальній ринологии як метод прямої візуалізації патології 
та для оцінки ефективності лікування досліджуваними препаратами. 

Мета: Обґрунтувати ефективність Енісаміума Йодиду (назальний спрей) 10 мг/мл по відношенню 
до динаміки стану співустя верхньощелепної пазухи носа за допомогою назальної ендоскопії у кролів з 
експериментальним риносинуситом. 

Методи: Як об'єкт дослідження був використаний Енісаміум Йодид (назальний спрей). У якості 
референтного препарату використовували БНО-101. Експериментальний риносинусит був індукований на 
1-у добу. На 1-у, 15-у і 25-у добу у всіх групах (4 групи, по 6 тварин в кожній групі) застосовувалась наза-
льна ендоскопія і напівкількісна оцінка для об'єктивізації результатів. 

Результати: Загальна кількість балів в групі інтактного контролю склала 0 (0÷0) на 15-у і 25-у до-
бу (фізіологічний стан). Загальна кількість балів в групі контрольної патології склала 2,0 (2,0÷2,0) і 2,0 
(1,0÷2,0) (тяжкий перебіг риносинуситу), відповідно. Загальна кількість балів в групі, що одержувала Ені-
саміум Йодид, склала 2,0 (1,0÷2,0) (тяжкий перебіг риносинуситу) і 0,0 (0,0÷1,0) (фізіологічний стан). 
Загальна кількість балів в групі, що одержувала BNO-101, склала 2,0 (1,0÷2,0) (тяжкий перебіг риносину-
ситу) і 1,0 (1,0÷1,0) (легкий перебіг риносинуситу). 

Висновки: Назальна ендоскопія може бути використана в якості інформативного візуального мето-
ду. Енісаміум Йодид (назальний спрей) показав позитивний ефект на зміну стану співустя верхньощелеп-
ної пазухи, що підтверджено результатами назальної ендоскопії, і перевищив активність референтного 
препарату. 

Ключові слова: експериментальний риносинусит, співустя верхньощелепної пазухи, назальна ендо-
скопія, Енісаміум Йодид (назальний спрей), ефективність 

 


