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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 —
I-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 (NH,Cl) 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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Table
The study of the anti-exudative activity of Dezapur compared to Indomethacin, n=6 (M+m)
. ' . Mortality, % N 0
Experimental group Time of death, min (Fisher criterion) LMR, % AA, %

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.

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:

LMR =" x100% ,
M

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:

100% - (LM, — LM,)
LM, ~LM,

where: LMR, —is the lung mass ratio of the intact animals;
LMR_, —is the lung mass ratio of the control pathology;
LMR, — 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
Excel 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.

AA=100% —

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-
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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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OOCNIMKEHHA AHTUEKCYOATUBHOI AKTUBHOCTI AIE3AMNYPY HA MOAESI FOCTPOIro

HABPAKY JNEFEHIB Y LLYPIB

0.B.Ceeprokoe, B.A.Boskoeoli, C.B.KonicHuk, K.M.CumHik
Knroyoei cnoea: 3ananeHHsi; neeeri; 1-ctheHemur-5, 7-0uziopo-1H-nipono-[2,3-d]nipumiouH-

2,4,6-mpuoH (He3anyp),; iHOomemayuH

lpu docnidxeHHi 1-gpeHemun-5,7-0ueiopo-1H-nipono-[2,3-dInipumiduH-2,4,6-mpuoHy (He3anyp) Ha
Modesii 20Cmpoa0 MOKCUYHO20 HabpsiKy Ne2eHi8 y wiypie, KUl 8UKIIUKaIU 8HYMpPiluHbOOYepPEe8UH-
Hum 8g8edeHHSIM 6% po34uHy aMOoHito xrropudy y 003i 400 me/ke, 8CmaHOBIEHO 8UCOKY aHmuekcyda-
muegHy 0ito 3a3HadyeHoI crionyku. 3acmocysaHHs [esanypy e egpbekmusgHili 003i 10 me/ke npomsicom
5-mu 0eHHO20 mepmiHy rnpueodusio 00 3MEHWEHHSI HabpsKy fe2eHis, 36inbueHHs suxXusaHocmi
meapuH (67%) ma siOknadeHo20 4acy ix 3azubersti 8idnogidHO 00 2pyru KOHMPOILHOI namoroaii ma
8 MOpiBHSIHHI 3 iHOoMemauyuHoM. BcmaHoeneHo, wo [esanyp nepesepuiye rnokasHUKU aHmuekcyoa-
mueHoI akmueHocmi npenapamy rMopieHsIHHS iHOOMemauyuHy, YUHUMb 8a2oMull 8r1/1U8 Ha MosinuweH-
HS 3a2arbHOI KiHIYHOT KapmuHu i pe3yrnbmamu fikysaHHs. 3a daHuMu QOKIIIHIYHUX CIOCMepexXeHb
3acmocysaHHs [le3arnypy 3Ha4yHO 3MeHWUsIo 03HaKu iHmokcukauil, npuserno 0o 36epexeHHs maco-
8UX KoegbiyieHmie niezeHie 8iOHOCHO 2pyrnu KOHMPobHOI namornoeii. [JocnidxysaHy cybcmaHuiro
MOXHa 88axkamu rnepcrnekmueHor 01151 100anbuio20 8UBHEHHS 3 MEIMOK 8POBa0KEHHS Yy MeOUYHY

npakmuky 8 sskocmi npomusanasnbHo2o 3acoby.
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WCCNEOOBAHUE AHTUIKCCYOATUBHOMN AKTUBHOCTU OE3ANYPA HA MOLENN
OCTPOI'O OTEKA NEFKOro y KPbiC

A.B.Ceeprokos, B.A.Bosnkoeol, C.B.KonecHuk, K.M.CbimHuk

Knroueenie cnoea: socnaneHue; neakue; 1-gpeHemun-5,7-0ueudpo-1H-nupporo-
[2,3-dJnupumudun-2,4,6-mpuoH (desanyp); uHOomemayuH

lpu uccnedosaHuu 1-gpeHemurn-5, 7-duaudpo-1H-ruppono-[2,3-djnupumuduH-2,4,6-mpuoHa (Lde3aryp)
Ha Modesiu 0CMpPo20 MOKCUYECKO20 OmeKa /1Ie2KUX Y KpbIC, KOMOPbIU 8bI3bieaniu 8HymMpubproLWUH-
HbiM 8gedeHueM 6% pacmeopa aMMoHusi xnopuda e do3e 400 me/Ke, ycmaHOB8MEHO 8bICOKOE aH-
muskccydamugHoe Oelicmeaue uccriedyemoz20 coeQuHeHus. Vicronb3oeaHue [esanypa 8 aghghek-
mugHoUl dose 10 ma/ke Ha npomsikeHUU 5-0HeB8HO20 cpoka 8sedeHus nNPUBOOUSIO K YMEHbUWEHUH
omekKa sie2KuX, 8bIXKUBAHUK XUBOMHbIX (67%) u omcpodyeHHoMy epemMeHu a2ubernu nodorbiMHbIX
JKUBOMHbIX COOMBEMCMBEHHO K epyrnrne KOHMPOsbHOU namosio2uu U 8 cpasHeHuu ¢ uHoomema-
UUHOM. YcmaHoerneHo, Ymo Hoeasi cybecmaHyusi npesbiluaem riokazamersu aHmuakccydamueHoU
akmusHocmu ripernapama cpasHeHus uHooMemauyuHa, UMeem 8bICOKOe 8/IUSHUE Ha yry4YueHue
obwell KITUHUYEeCKOU KapmuHbl U pe3yribmambi iedeHusi. [1o daHHbIM OOKMUHUYECKUX uccriedosa-
HUl npumeHeHue [e3arnypa 3Had4umesibHO YMeHbWUIO MpU3HaKU UHMOKCUKayuu, npueesno K co-
XPpaHeHU0 Macco8o20 KoaghghuyueHma s1e2Kux omHocumesibHo 2pyrrbl KOHMPOIbHOU namonoauu.
Uccredyemoe sewecmeo MOXHO cHUmamsb rnepcrnekmusHbiM 0518 0anbHeliueao U3yYeHUs C Ueslbio
8HeOpeHUsI 8 MEOUUUHCKYIO NpakmuKy 8 Kayecmee rpomueosocranumesisHoeo cpedcmea.



