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Development of novel drugs with the anti-inflammatory effect of the chemical origin is an up to date and strategic research
area for modern medicinal science. This article represents the results of the experimental anti-inflammatory study of the
substance with L486-0021 code using the model of the acute pulmonary edema induced by ammonium chloride toxicosis
(the model where exudation dominates). Ammonium chloride irritates the walls of alveoli in the lungs, as the result, the
acute hypoxia and acidosis increase permeability of the haemato-pleural barrier and finally results in the alveolar pul-
monary edema. The study was performed using Wistar albino female rats weighing 180-200 g. The clinical monitoring
included the visual assessment of the state of the animals and their survival value. The effectiveness of therapy was also
monitored by biochemical indices (ceruleoplasmin, C-reactive protein, interleukin-1f). The test compound administered in
the dose of 10 mg/kg showed the high anti-edemic effect; it also increased the survival of animals and decreased the values
of the main indices of acute inflammation. The level of C-reactive protein was decreased by 4 times and interleukin-1 by
2.6 times in relation to the intact control group; as to the value of the therapeutic action substance L486-0021 showed 1.8
times higher effect than the reference drug Xefocam. The substance with L486-0021 code is promising for further study as
a potent novel domestic non-steroidal anti-inflammatory drug.

egulation of the inflamma-

tory process, which is one
of the main components of diffe-
rent etiology diseases, is an im-
portant problem for general pa-
thology and clinical medicine. Non-
steroidal anti-inflammatory drugs
(NSAIDs) are widely used for cor-
rection of the inflammation. There
are about 20 medicinal substan-
ces and a great scope of modern
non-steroidal anti-inflammatory
medicines, however, the problem
of highly effective novel anti-in-
flammatory drugs development is
of the great importance.

The main mechanism of action
of the most of NSAIDs is inhibi-
tion of pro-inflammatory cytokine
signals, which stimulate the mic-
rovessels of the endothelial tissue
in the lungs, stomach, kidney and
mucous membranes of the other
organs. The numerous information
published about the clinical and
experimental studies of Xefocam,
a drug from Lornoxicam group [14],
which has the complex mechanism
of action based on prostaglandin

suppression as the result of COX
isoenzyme inhibition, attracted us
to use this substance for our ex-
periments. Its short half-elimina-
tion time (4 hours regardless of
the drug concentration) makes side
effects less significant, because du-
ring the period between drug ad-
ministration the renewal of phy-
siological levels of prostaglandins
required for protection of the ga-
stric mucosa from the damage ta-
kes its place. Xefocam is recom-
mended for treatment of extreme
and chronic inflammatory states
and associated pathological pro-
cesses and pain [10].

The previous study showed that
substance L486-0021 revealed the
typical activity for non-steroidal
anti-inflammatory drugs (anti-in-
flammatory and analgesic activity
[7]; moderate alterative and anti-
proliferative action) and no gastro-
and hepatotoxicity [8, 9]. There-
fore, it was reasonable to evaluate
its effect on the course of the expe-
rimental acute pulmonary edema in
comparison with the drug Xefocam.
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The aim of our work was to
study the antiexusudative activi-
ty of the most promising substan-
ce L486-0021 using the model of
the acute pulmonary edema indu-
ced by ammonium chloride (NH,CI)
toxicosis.

Materials and Methods

The model of the acute pulmo-
nary edema induced by abdomi-
nal injection of 6% solution of am-
monium chloride (NH,Cl) in the dose
of 400 mg per kg [12] was used.

All experiments were carried
out according to the national “Ge-
neral Ethical Principles and Guide-
lines for Experiments on Animals”
(Ukraine, 2001), which are con-
sistent with the provisions of “Euro-
pean Convention for the Protec-
tion of Vertebrate Animals used
for Experimental and Other Scien-
tific Purposes” (Strasbourg, 1985).
The antiexudative activity was esti-
mated using the model of haema-
to-pleural barrier permeability dys-
function induced by the pulmona-
ry edema of the toxic origin. After
experimental abdominal injection
of ammonium chloride, the che-
mical agent is easily absorbed from
the peritoneal cavity and further
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Fig. Acute pulmonary edema induced by ammonium chloride toxicosis:
(a) = intact conftrol; (b, ¢) — positive confrol; (d) — substance L486-0021
in the dose of dose 1 mg/kg; (e) — substance L486-0021 in the dose
of 10 mg/kg; (f) = RD Xefocam in the dose of 3.6 mg/kg

transformed in the liver to urea
and hydrochloric acid, which de-
creases the basicity level of blood
and develops acidosis. The distin-
ctive component of this model is
the lung hyperammonemia as the
result of NH,Cl induced toxicosis.
Hyperammonemia increases per-
meability of the haemato-pleural
barrier and results in the alveo-
lar pulmonary edema (the model
where exudation dominates) [11].

The study was performed using
mature Wistar albino female rats
weighing 180-200 g; there were
5 groups of 7 rats in each group:
the 1% group was the intact con-
trol group (IC); the 2" group was
the positive control group (PC)
treated with water in the dose of
1 ml per 100 g on the background
of pathology; substance 1.486-0021
in the dose of 1 mg per 1 kg was gi-
ven to the animals of the 3™ group

Table 1

The antiexudative effect of substance L486-0021
and the reference drug Xefocam in the experimental
pulmonary edema model in rats, n = 35, Mxm

. Dose, Pulmonary Antiexudative Animal
Group of animals edema o -
mg/kg . activity, % survival, %
coefficient

Intact control - 0.64 +0.01 - 100%

Positive control | dist. water | 1.30 +0.22*% - 0%

L486-0021 1.0 1.09 + 0.05*% | 32.1(16; 39)*** 0%

L486-0021 10.0 0.84 + 0.03** 70.1 (59; 79) 60%
Xefocam 3.6 1.04 +0.06* | 39.7 (16; 61)*** 20%
Notes:

1) n=7 — the number of animals in the group;
2) * — statistically significant differences in relation to the intact control,

Newman-Keuls test, p<0.05;

3) ** — statistically significant differences in relation to the positive control,

Newman-Keuls test, p<0.05;

4) ***_ statistically significant differences in relation to substance L486-0021
in the dose of 10 mg/kg, Mann-Whitney test, p<0.05.

(the dose was equal to ED;, calcu-
lated according to the screening
results); the 4™ group was treat-
ed with substance L486-0021 in
the dose of 10 mg per 1 kg (the
maximum effective dose showed
high effectiveness for the model of
chronic pathology - experimen-
tal adjuvant arthritis); the 5" group
was treated with the reference drug
(RD) Xefocam in the dose of 3.6 mg
per 1 kg. The dose of the referen-
ce drug was calculated from the
human daily dose considering a
specific sensitivity factor accord-
ing to Yu.R.Rybolovlev’s method
[5]. The substance studied was ad-
ministrated orally 1 hour before
the injection of NH,Cl. The rats,
which remained alive were deca-
pitated after the second hour of
the experimental pathology. The
values of the antiexudative acti-
vity for L486-0021 and RD were
estimated by the animals survival
and decrease of the pulmonary ede-
ma coefficient (PEC). Kruskal-Wallis
one-way analysis of variance and
Mann-Whitney test were used for
statistical analysis of the experi-
mental results obtained [3].

Results and Discussion

The results of the research of
the antiexusudative effect of the
substance tested and RD are given
in Table 1 and Fig., the biochemi-
cal indices of the lung tissue ho-
mogenate are presented in Table 2.

The results of the experimen-
tal study have shown that the in-
jection of NH,Cl to the experimen-
tal rats resulted in progression of
the acute pulmonary edema. About
60% of the animals treated with
substance L486-0021 in the dose
of 10 mg/kg were in the satisfac-
tory state till the end of the ex-
periment (for 2 hours), and the
activity of the drug was up to
70.1%, which appeared to be 1.8
times higher than the effect of the
reference drug Xefocam (Table 1).
In the rats of all groups thoracic
cavities were opened, the lungs were
taken out, examined and weighed
(Fig.). Substance L486-0021 in
the dose of 10 mg/kg recupera-
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Table 2

The effect of substance L486-0021 and the reference drug Xefocam
on the biochemical indices of the blood serum and lungs homogenate
in the experimental acute pulmonary edema model in rats, n = 35, S

Experimental groups

Indices Intact control Positive control LajEieAL I Larsiesg izl Xefocam
1 mg/kg 10 mg/kg
Blood serum
Ceruloplasmin, g/I 0.092+0.01 0.163+0.01* 0.112+0.01** 0.109+0.01** 0.108+0.01**
CRP, mg/I 1.92 +£0.07 7.14+0.37* 4.14+0.23%/** 1.8+0.10%* 3.2+0.37%/**
IL-1B, pg/ml 10.4+1.09 36.1+£2.93* 27.7+243%/** 13.8+1.67%* 17.4+1.62%/**
Lungs homogenate

RG, umole/g 2.54+0.12 1.95+0.06* 1.97+0.05* 2.12+0.12* 2.31+0.15%*
TBA, umole/g 39.4+3.8 56.4+5.2* 45.9+4.6%* 40.5+4.2%* 42.3+2.6%*
Notes:

1) n=7 — the number of animals in the group;
2) * — statistically significant differences in relation to the intact control animals, Newman-Keuls test, p<0.05;
3) ** — statistically significant differences in relation to the positive control animals, Newman-Keuls test, p<0.05.

ted the state of lungs to the level
of IC.

Criteria of acute inflammation
development are not only general
symptoms of the pathological pro-
cess (acute respiratory failure), but
also the series of biochemical in-
dices. For instance, about 30 blood
proteins, which are called the “acu-
te-phase proteins” participate in
the progress of the acute inflam-
matory process. The most impor-
tant among them are ceruleoplas-
min (CP), C-reactive protein (CRP),
interleukin-1f (IL-1f). Ceruleo-
plasmin is a copper containing
a,-glycoprotein, which is synthe-
sized by hepatocytes and epithe-
liocytes of the lungs, it has the an-
tioxidant activity (it is the enzy-
me ferroxidase), which prevents
oxidation of membrane lipids [2].
C-reactive protein is synthesized
predominantly in hepatocytes, its
concentration in the blood cha-
racterizes the severity and the sta-
ge of the pathological process [13].
Interleukin-1f is a multifunctio-
nal cytokine, which regulates in-
flammatory and immune processes,
activates neutrophils, T- and B-lym-
phocytes, stimulates the synthe-
sis of acute-phase proteins and
prostaglandins [6].

The research results showed
that in the blood serum of the ani-

mals of the control pathology group
the statically significant increase
of the concentration all of the in-
flammation markers in relation to
IC was observed. The treatment
of animals with substance L486-
0021 in the dose of 10 mg/kg for
CRP decreased the concentration
of CRP and IL-1f (by 4 and 2.6 ti-
mes, respectively) comparatively
with the level for the intact con-
trol group. It indicates the higher
effectiveness of this dose compa-
red to the dose of 1.0 mg/kg. The
influence of the RD Xefocam con-
siderably decreased the values of
all of the similar markers in rela-
tion to the group of the control pa-
thology: CP by 1.5 times, CRP by
2.2 times and 11-1B by 2.1 times;
but the effect of RD appeared to
be less than the effect of sub-
stance L486-0021 in the dose of
10 mg/kg by 1.2 for IL-1f3 and by
1.7 times.

The few sources reported about
the role of lipid peroxidation during
the pulmonary edema propose con-
tradictory information; most of the
authors consider initiation of li-
pid peroxidation and the antioxi-
dant system failure as one of the
most important mechanism of ede-
ma progression in lungs, the others
think that inhibition of lipid per-
oxidation in the lungs in the ede-

matous factors action may contri-
bute the increase of the pulmona-
ry edema [1].

The data obtained evidently
indicates that in the course of the
acute pulmonary edema the evi-
dences of lipid peroxidation pro-
gress were statistically obvious al-
though their level was low: the con-
centration of TBA reactive products
in the lung tissue grew by 1.4 com-
paratively with the values of the
IC group animals. The progress of
the pathological process was ac-
companied with decrease of the
reduced glutathione (RG) level in
the lung tissue by 1.3 times. It is
reported [4] that the lung tissue
is highly stable against accumu-
lation of the lipid peroxidation pro-
ducts in hypoxia. It has been also
confirmed in our experiments by
relatively low values of RG and
TBA-reactive products in the lung
tissue in the alveolar pulmonary
edema in rats.

CONCLUSIONS

1. The results of the research
have shown that substance L486-
0021 in the dose of 10 mg/kg on
the model of the acute pulmona-
ry edema induced by ammonium
chloride toxicosis exhibited the an-
tiexsudative activity up to 70.1%,
recuperated the state of the lungs
almost to the IC level exceeding
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the effect of the reference drug Xe-
focam.

2. The treatment of animals with
substance L486-0021 in the dose
of 10 mg/kg evidently decreased
the level of CRP by 4 times and
IL-1 by 2.6 times comparatively
with the level for the intact con-
trol group; as to the value of the

therapeutic action substance L486-
0021 showed 1.8 times higher
effect than the reference drug Xe-
focam.

3. It has been found that in the
course of the acute toxic pulmo-
nary edema substance L486-0021
in the dose of 10 mg/kg and the
reference drug Xefocam decrease

the concentration of lipid peroxi-
dation products to the IC level, and
it confirms the membrane stabi-
lizing action of this substance.

4. The substance with L486-
0021 code is promising for fur-
ther study as a potent novel do-
mestic non-steroidal anti-inflam-
matory drug.
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BHUBYEHHA BIIJIUBY PEHOBHUHMU L486-0021 HA INEPEBIT EKCIEPUMEHTAJIbBHOTO HABPAKY JIETEHIB Y LIIYPIB
I.J/1./lumeuHeHko, JI.B.flkoeseaa, C.B.Baacos, C.M.KogaseHko, B.II.YepHux
HayioHaawHuil ghapmayeemuyHuii yHigepcumem

Karouosi caosea: Hogi HecmepoidHi npomusanaabHi peuoguUHU; 20Cmpe 3ana/eHHs; eKCnepuMeHmMAaabHUll HAOPSIK Jie2eHis;
610XIMIYHI NOKA3HUKU

Iowyk Hogux npenapamie ceped cy6cmaHyiti XiMivHO20 NOX00HCEHHS 3 NPOMU3ANAALHUM eheKmOoM € AKmMyaabHUM [ 00HUM 3
npiopumemHux Hanpsimkie cyuacHoi meduyuHu. [lpedcmasieHi mamepiaau ekchepuMeHmaabHO20 8USYEHHS NPOMU3anaib-
iHmoxkcukayii amomiem xaopudy (modesw i3 nepesazoro excydayii). B sezeHsix aMOHiI0 X10pud noopasHOE MeMOPAHU a1b8eol,
BHACNIO0K U020 PO3BUBAEMbCS BUPANCEHA 2INOKCIS | ayudos, 5K, y ¢80t uepey, 3611bUyHmb NPOHUKHICMb 2emMamon/1espaib-
HO20 6apepy, Wo 8 KiHYesoMy pe3yabmami npusgodums 9o po38UMKY a/b8e0NSPHO20 HAOPSIKY Jie2eHi8. [locaioxceHHs npo-
soduau Ha camysix ujypie ainii Wistar 3 macoro mina 180-200 2. Kainiuni cnocmepesceHHs1 8KAI0YAAU 8I3YAIbHY OYIHKY CMAHy
meapuH ma ix euxcU8aHicmy. 3 Memoro oyiHKU egpekmueHocmi iKy8aHHs1 6y/10 NposedeHo J0Cai0xiceHHs psady 6IoXIMIYHUX NO-
Ka3HUKIB, Wo € demepMIHaHMaMu 20cmpoz0 3ananeHHs1 (Yepyaonaasmit, C-peakmueHutl 6in10K, iHmepelikin-1[3). [Jocaioxcy-
eaHa pevosuHa nio wiugpom L486-0021 y dosi 10 me/kz nposisuia supasHy npomuHabpsikosy 0ito, Chpusiia 8UNHCUBAHHIO MEd-
PUH Ma 3HUMCEHHIO PIBHS OCHOBHUX NOKA3HUKIE 20cmpo2o 3anaseHHs1: C-peakmusHoeo 6inkay 4 pasu ma inmepaetikiny-1f -y
2,6 pasu 8i0HOCHO mMeapuH IHMAaKMHO20 KOHMPO./II0 Ma 3a supasHicmio yiei dif cymmeso nepesuwju1a npenapam nOpIBHAHHA
«Kcegpokam» y 1,8 pasu. Pevosura nid wiugpom L486-0021 € nepcnekmusHoo /151 N00A16U020 BUBYEHHS 3 MEMOI0 CINBOPEHHS
H08020 8BIMYU3HSIHO20 HECMEPOIOH020 NPOMU3ANAILHO20 Npenapamy.

HN3YYEHUE BJIMAHUA BELIECTBA L486-0021 HA TEYEHUE 3KCIIEPUMEHTAJIBHOI'O OTEKA JIETKHUX Y KPbIC
A./1./lumeuHeHko, /I.B.flkossesa, C.B.Baacos, C.H.KosaseHko, B.II.YepHbix
HayuoHaawHblll hapmayeemudeckuil yHugepcumem

Katouesvle cao8a: HoBble Hecmepoudele npomueoeocnaJ/siumeJsibHble geujecmeda, ocmpoe socnaJieHue; 3KCT1€pu.M€Hma./lebllj
Oomek /s1e2Kkux; buoxumuveckKue nokasamesu

Touck HosbIX npenapamos cpedu cy6cmaHyull XUMU4ecko20 NPoUCXoHcOeHUs C NPOMuUB080CNAAUMENAbHBIM I Pekmom
s8/15emcsl AKMya/AbHbIM U 00HUM U3 NPUOPUMEMHbIX Hanpas/eHull cospemeHHol MeduyuHbl. [Ipedcmasaenbl mame-
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puasibl SKChepuMeHmMa/AbHo20 U3y4eHusl npomugosocnalumenbHo2o0 delicmsus sewecmea nod wugpom L486-0021 Ha
Modeau 0cmpo2o MOKCU4eckoz20 a/b8e0/ISIpHO20 0MeKd J1e2KUX Y KPbIC 8 YCA08USIX UHMOKCUKAYUU AMMOHUEM X/0pudd
(mModenw ¢ npeumywecmeom akccydayuu). B neckux ammonus xaopud pazdpaxcaem memOpaHsvl a1beeos, 8ciedcmaue
Yez20 pa3euUeaemcs 8bIpANCeHHAsl 2UNOKCUS U ayudos3, Komopble, 8 C80H ouepeds, yeeauvusam NPoHUYaeMocms zema-
mon.1espaibHo20 6apvepa, Ymo 8 KOHeYHOM Umoze npusodum K pa3eumuto a/be8eosipHo20 omeka sAezkux. Hccaedosa-
HUs1 npo8odu.iu Ha Kpbicax camyax auHuu Wistar ¢ maccoti mesaa 180-200 2. KauHu4eckue Ha61000eHUS 8KAHOYAAU BU3Y-
A/ILHYI0 OYEHKY COCMOSIHUSI HCUBOMHbIX U UX 8blcugaemocms. C yensbto oyeHKu 3dgekmusHocmu 1eyeHusi 6bia npogedeH
ps10 6uoxumuveckux nokazame.etl (yepyaonaasmun, C-peakmugHblll 6es10K, unmepetikut-13). Hccaedyemoe seujecmao
nod wugpom L486-0021 e doze 10 mz/Kke nposis/s10 8blpaxrceHHOe aHmuakccydamugHoe delicmaue, cnoco6cmeosasio
8bIHCUBAHUI HCUBOMHDIX U CHUMCEHUIO YPOBHSI OCHOBHBIX NoKazame.iell 0cmpozo gochaseHusi: C-peakmugHozo 6eka 8 4
pasa u unmepJetikuHa-1p - 8 2,6 paza omHocume/ibHo HUBOMHbIX UHMAKMHO20 KOHMPOJIS1 U NO 8bIPANCEHHOCMU 31020
deticmsusi cywjecmeeHHo npes3owl10 npenapam cpasHeHus «Kcegpokam» 6 1,8 pasa. Bewjecmeo nod wugpom L486-0021
s18/151emcsi hepcneKmMugHbIM 0451 da/bHeliule2o UsyveHusl ¢ Yyesblo co30aHusi HO8020 0OMe4ecmeeHH020 HeCmepoudHO20
npomuegogocnaaumeabHO20 npenapama.
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