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The high anti-exudative action of the test compound has been found in the study of a new substance 
Dezapur on the model of acute toxic pulmonary edema in rats induced by the intraperitoneal introduction 
of 6% ammonium chloride solution in the dose of 400 mg/kg. The use of Dezapur in its effective dose 
of 10 mg/kg for 5 days led to decrease in pulmonary edema, the survival of animals (67%) and delayed 
time of death of the experimental animals in relation to the control pathology group and compared to 
Indomethacin, respectively. It has been found that the new substance exceeds the values of the anti-
exudative activity of the reference drug Indomethacin, has a significant impact on improving the total 
clinical findings and outcomes. According to the preclinical studies the use of Dezapur significantly 
reduced the signs of intoxication, resulting in preservation of the lung mass ratio relative to the control 
pathology group. The substance under research can be considered promising for further study for the 
purpose of its introduction into medical practice as an anti-inflammatory agent.

The issues of creating new drugs with the anti-in-
flammatory activity and low side effects are of great cur-
rent interest. It is known that inflammatory processes  
accompany groups of diseases that are different by their 
nature. Pulmonary edema is one of the most urgent prob-
lems of modern medicine [2, 4]. Mortality from pulmo-
nary edema is 60-70% despite the modern equipment of 
the best clinics in the world. The etiology of pulmonary 
edema can be varied. There are several forms of pulmo-
nary edema such as cardiogenic and non-cardiogenic 
acute lung injury, neurogenic edema and other forms. 
Acute pulmonary edema rapidly develops and takes a  
special place by severity of the respiratory function dis- 
orders and difficulties in treatment [7, 10, 11]. This pa-
thology is of great interest for researchers in searching  
new pathogenetically substantiated methods of treatment.  
The mechanism of the anti-inflammatory action of NSAIDs  
is oriented to inhibition of the enzyme activity of cy-
clooxygenase (COX) existing in a living organism in 
two isoforms – COX-1 (constitutive) and COX-2 (in-
duced). Each isoform has its own functions: the thera-
peutic effect occurs through inhibition of the COX-2 
activity, and the main side effects appear while inhib- 
iting COX-1. The range of side effects of NSAIDs is 
rather wide, gastrointestinal complications are the most 
dangerous. When using NSAIDs one should also con-
sider the possibility of interactions with other drugs [3].

The aim of our work was a profound study of the 
pharmacological action of a new chemical substance 
under the conditional name of Dezapur, namely iden-
tification of its anti-exudative activity on the model of 
the experimental pulmonary edema in rats.

Materials and Methods 
The study object was a new chemical compound –  

1-phenethyl-5,7-dihydro-1H-pyrrolo-[2,3-d] pyrimidine- 
2,4,6-trion under the conditional name of Dezapur syn-
thesized at the Department of Organic Chemistry by the 
associate professor Sytnyk K.M. For a profound study 
of the anti-exudative activity of Dezapur the model of 
permeability disturbance of the blood pleural barrier in 
rats induced by intraperitoneal introduction of 6% solu-
tion of ammonium chloride (NH4Cl) in the dose of 400 
mg/kg of the animal’s weight was used. In the liver, am-
monium chloride is hydrolyzed to form urea and hydro-
chloric acid, which reduces the blood alkaline reserves, 
leads to acidosis, appearance of hemolysis of red blood 
cells and methemoglobin. A marked hypoxia develops, 
it leads to dysfunction of the ventilatory lung capacity 
and abnormal volume increase of the intervascular fluid 
in the lungs causing development of the alveolar edema 
and increased lung mass ratio (LMR). The study of the 
anti-exudative activity of Dezapur was conducted com-
pared to the reference drug Indomethacin [8, 14, 15].

In the experiment 24 white male rats weighing 
250±10 g grown in the vivarium of the Central Research 
laboratory of the National University of Pharmacy were 
used. All animals were divided into 4 groups (6 animals 
in each group): group 1 – intact control (IC); group 2 –  
control pathology (CP), animals treated with distilled 
water in the volume of 1 ml; group 3 – animals received 
Dezapur in the effective dose of 10 mg/kg; group 4 –  
animals received Indomethacin in the effective dose of 
5 mg/kg. The test compound was introduced intragastri-
cally as a water solution stabilized with Tween-80 for pre-
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ventive purpose for 5 days. The last introduction was  
performed 1 hour before the reproduction of the acute 
pulmonary edema model [1].

The efficiency of Dezapur and the reference drug 
was assessed by the following indicators: the animal’s 
survival (%), the time of death (min), the lung mass ra-
tio (LMR, %) and the anti-exudative activity (%, AA).

The lung mass ratio was calculated by the formula: 

where: m – is the organ weight, g; M – the animal’s 
body weight, g.

The anti-exudative activity (%, AA) was assessed 
taking into account the survival rates of animals and the 
pulmonary edema factor by the formula:

where: LMRi – is the lung mass ratio of the intact animals; 
LMRcp – is the lung mass ratio of the control pathology; 
LMRr – is the lung mass ratio of the animals treated 
with the compound under research.

Clinical observations for development of acidosis 
included the visual assessment of the animal’s behaviour  
(the excitation time, the presence of convulsions, writh-
ing, etc.) and their mortality. In order to assess the state 
of the lung tissue in the group of animals that received 
Dezapur the presence of pathological signs (exudate, 
alveolar edema, venous stasis) was determined compared 
to the animals of IC and CP, as well as the reference 
drug [2-4, 9, 12].

The work with animals complied with the Interna- 
tional Code of Medical Ethics (Venice, 1983), the “Euro- 
pean Convention for the Protection of Vertebrate Ani-
mals used for Experimental and Other Scientific Purpo- 
ses” (Strasbourg, 1986), Directive 2010/63/EU of Euro- 
pean Parliament and Council on the protection of ani-
mals used for scientific purposes [6, 13].

The results of the study were processed with a stan- 
dard software package “Statistica” (Version 8.0) and 
Exсel using Fisher test [5].

Results and Discussion 
During the experiment animals in the IC group were 

alive, alert and agile. In their autopsy the lung tissue 
was a little bloody, light pink. The lung mass ratio aver-
aged 0.63.

In the CP group in 5 min after intraperitoneal in-
troduction of the toxicant in rats the pulmonary edema, 
which manifested in short-term excitement and anxiety, 
developed; the animals took position on the belly. The fre-
quency and depth of breathing changed: at first, they in-
creased, then decreased; the animals were quiet and inac- 
tive. In animals convulsions accompanied with writhings  
appeared. These data show development of severe hy-
poxia and acidosis, indicating the diffuse alveolar pul-
monary edema [2-4]. In the CP group animals died in the 
range from 18 min to 56 min after introduction of ammo-
nium chloride. The average time of death was 38 min.  
Asphyxia was recorded in all animals, 5 of 6 animals died,  
mortality was 83%. Visually after autopsy the lungs of 
dead animals were increased in size, bloody and with a 
dark colour, and a pink foam (exudate) was discharged 
from the trachea. The lung mass ratio averaged 1.60, 
2.54, and it exceeded the LMR in IC (Table).

In the group of animals treated with Dezapur in 10 min  
after introduction of ammonium chloride only 2 of 6 ani- 
mals took the lateral position. In the group 2 of 6 ani- 
mals died, mortality was 33%: first animal died in 80 min,  
the second one – in 100 min. There were not intoxica- 
tion symptoms in one animal during the whole period 
of observation. Three animals had intoxication in a mild  
form, and in 40 min it gradually disappeared in two ex- 
perimental animals, but the state of the third animal re- 
mained critical until the end of the experiment. The ave- 
rage time of death was 90 min after introduction of am-
monium chloride. The lungs of the animals survived were 
not bloody and had a light pink colour. In the dead ani-
mals and the animal that survived but was in a serious 
condition the appearance of the lungs was the same as 
the appearance of the lungs in the CP group. The lung 
mass ratio averaged 0.88; the anti-exudative activity 
was 74%.

In the group of animals treated with Indomethacin 
in 10 min after introduction of the toxicant 2 of 6 ani-
mals took the lateral position. In all 3 of 6 animals died 
in the group, mortality was 50%. In all the animals the 
symptoms of pulmonary edema developed, in 3 animals 
the hypoxia symptoms gradually disappeared in 35 min 
after introduction, one animal died in 66 min after be-
ginning of the experiment, two animals – in 77 min. 
The average time of death after introduction of the toxi-
cant was 71.67 min. The appearance of the lungs was 
the same as the appearance of the lungs of animals in-

Table
The study of the anti-exudative activity of Dezapur compared to Indomethacin, n=6 (М±m)

Experimental group Time of death, min Mortality, %
(Fisher criterion) LMR, % АА, %

Intact control – – 0.63±0.04* –
Control pathology 38.20±2.82 83 1.60±0.20 –
Dezapur, 10 mg/kg 90.00±10.00* 33* 0.88±0.19# 74
Indomethacin, 5 mg/kg 71.67±3.84## 50* 1.01±0.14** 61

Notes: * – p<0.01 against the control pathology; ** – p<0.001 against the intact control; # – p<0.05 against the control pathology;  
## – p<0.01 against the control pathology; n – is the number of animals in the group. 
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jected with Dezapur, they were light pink, not swollen 
or moderately swollen, not bloody. The lung mass ratio 
was 1.01; the anti-exudative activity was 61%.

The research results indicate that the new substance 
Dezapur in the dose of 10 mg/kg on the model of the 
experimental pulmonary edema contributes to the sur-
vival of 67% of the animals, and it is almost twice delay 
the time of death of the experimental animals compared 
to the control pathology group (Table).

By its anti-exudative action Dezapur in the dose of 
10 mg/kg showed a high anti-exudative activity (74%) 
compared to the reference drug Indomethacin (61%).

CONCLUSIONS
1. The intragastric introduction of Dezapur in the 

dose of 10 mg/kg contributed to 1.8 times decrease of 
the lung mass ratio in rats in relation to the control pa-
thology group and 1.1 times decrease compared to the 
reference drug.

2. Dezapur in its effective dose showed a high anti- 
exudative activity (74%) compared to the reference drug  
Indomethacin (61%).

3. The substance under research can be considered 
promising for further study for the purpose of its intro-
duction into medical practice as an anti-inflammatory agent.
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ДОСЛІДЖЕННЯ АНТИЕКСУДАТИВНОЇ АКТИВНОСТІ ДЕЗАПУРУ НА МОДЕЛІ ГОСТРОГО 
НАБРЯКУ ЛЕГЕНІВ У ЩУРІВ
О.В.Севрюков, В.А.Волковой, С.В.Колісник, К.М.Ситнік
Ключові слова: запалення; легені; 1-фенетил-5,7-дигідро-1Н-піроло-[2,3-d]піримідин- 
2,4,6-трион (Дезапур); індометацин
При дослідженні 1-фенетил-5,7-дигідро-1Н-піроло-[2,3-d]піримідин-2,4,6-триону (Дезапур) на 
моделі гострого токсичного набряку легенів у щурів, який викликали внутрішньоочеревин-
ним введенням 6% розчину амонію хлориду у дозі 400 мг/кг, встановлено високу антиексуда-
тивну дію зазначеної сполуки. Застосування Дезапуру в ефективній дозі 10 мг/кг протягом 
5-ти денного терміну приводило до зменшення набряку легенів, збільшення виживаності 
тварин (67%) та відкладеного часу їх загибелі відповідно до групи контрольної патології та 
в порівнянні з індометацином. Встановлено, що Дезапур перевершує показники антиексуда-
тивної активності препарату порівняння індометацину, чинить вагомий вплив на поліпшен-
ня загальної клінічної картини і результати лікування. За даними доклінічних спостережень 
застосування Дезапуру значно зменшило ознаки інтоксикації, привело до збереження масо-
вих коефіцієнтів легенів відносно групи контрольної патології. Досліджувану субстанцію 
можна вважати перспективною для подальшого вивчення з метою впровадження у медичну 
практику в якості протизапального засобу.
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ИССЛЕДОВАНИЕ АНТИЭКССУДАТИВНОЙ АКТИВНОСТИ ДЕЗАПУРА НА МОДЕЛИ 
ОСТРОГО ОТЕКА ЛЕГКОГО У КРЫС
А.В.Севрюков, В.А.Волковой, С.В.Колесник, К.М.Сытник
Ключевые слова: воспаление; легкие; 1-фенетил-5,7-дигидро-1Н-пирроло- 
[2,3-d]пиримидин-2,4,6-трион (Дезапур); индометацин
При исследовании 1-фенетил-5,7-дигидро-1Н-пирроло-[2,3-d]пиримидин-2,4,6-триона (Дезапур) 
на модели острого токсического отека легких у крыс, который вызывали внутрибрюшин-
ным введением 6% раствора аммония хлорида в дозе 400 мг/кг, установлено высокое ан-
тиэкссудативное действие исследуемого соединения. Использование Дезапура в эффек-
тивной дозе 10 мг/кг на протяжении 5-дневного срока введения приводило к уменьшению 
отека легких, выживанию животных (67%) и отсроченному времени гибели подопытных 
животных соответственно к группе контрольной патологии и в сравнении с индомета-
цином. Установлено, что новая субстанция превышает показатели антиэкссудативной 
активности препарата сравнения индометацина, имеет высокое влияние на улучшение 
общей клинической картины и результаты лечения. По данным доклинических исследова-
ний применение Дезапура значительно уменьшило признаки интоксикации, привело к со-
хранению массового коэффициента легких относительно группы контрольной патологии. 
Исследуемое вещество можно считать перспективным для дальнейшего изучения с целью 
внедрения в медицинскую практику в качестве противовоспалительного средства. 


