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In recent years the special attention is focused on the problem of creation of effective and safe anti-inflammatory drugs
and their introduction into medical practice. According to the modern concepts the activation of cytokines is one of the in-
flammatory process triggers. Thus, correction of quantitative, qualitative and functional disorders of cytokine regulation,
in particular by blocking the receptors that are sensitive to cytokines, such as interleukin-1 (IL-1), is one of the promising
areas of the modern anti-inflammatory therapy. The article presents the results of the comparative experimental study of
the analgesic and antipyretic properties of raleukin IL-1 receptors recombinant antagonist. It has been found that on the
model of acetic acid writhings in mice raleukin exhibits a moderate analgesic activity, which is considerably inferior to
analgin. However, it should be noted that raleukin - has shown the analgesic effect in the dose of 3 mg/kg, which is 17 times
less than the dose of the reference drug. On the model of milk fever in rats raleukin has shown the expressed antipyretic ef-
fect in the preventive mode of introduction and the moderate one in the therapeutic mode. The difference in the intensity of
the antipyretic activity of the drug in the various modes of introduction can probably be explained by the fact that during
the therapeutic mode we deal with the consequences of the IL-1 propyrogenic effect as the result of the cytokine cascade
launch; therefore, IL-1 receptor blocking in this case does not affect the intensity of the current process. And the preventive
introduction of raleukin allows to delay the launch of the cytokine cascade. The pharmacological properties of raleukin
determined allow to consider this drug to be a promising anti-inflammatory agent. It is reasonable to conduct further a

profound experimental study with the aim to determine the peculiarities of its therapeutic effect.

t is known that despite the

success achieved in the treat-
ment of inflammatory diseases their
pharmacotherapy is still an acute
problem of the contemporary me-
dicine [5, 6].

Non-steroid anti-inflammato-
ry drugs (NSAIDs) are one of the
drug groups widely used for trea-
ting inflammations. However, de-
spite their undoubted clinical ef-
ficacy NSAIDs exhibit a number
of serious side effects greatly li-
mitting their use in clinics [1, 9].
Typical side effects of NSAIDs are
associated with the mechanism
of action of this group of drugs,
and avoiding them is almost im-
possible [9, 13]. Therefore, in re-
cent years a special attention is
drawn to the problem of creation
of effective and safe anti-inflam-
matory drugs, which would have
the mechanism of action differing
from the traditional anticyclooxy-
genase one with the impact on all
stages of development of the in-

flammatory process and would be
deprived of the most common com-
plications of modern NSAIDs, as
well as their introduction into me-
dical practice [6, 10].

According to the modern con-
cepts the activation of cytokines
is one of the inflammatory pro-
cess triggers. Cytokines promotes
the release of lysosomal enzymes
and biologically active substances,
which exhibit the prooxidant ac-
tion, and contribute to the disso-
ciation processes of oxidative phos-
phorylation and tissue respiration,
resulting in imbalance of the cel-
lular metabolism and destruction
of cells [6, 8, 10].

Cytokines also intensify the ara-
chidonic acid conversion cascade
and the synthesis of eicosanoids,
which are mediators of inflamma-
tion, and in their turn, contribu-
te to the further formation of cy-
tokines and free radicals [4, 7, 12].
Hence, there is a vicious circle, which
can be broken with the help of drugs
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with the major effect of inhibition
of cytokines, particularly interleu-
kin-1 (IL-1). Therefore, correction
of quantitative, qualitative and func-
tional disorders of cytokine regu-
lation, in particular by blocking the
receptors that are sensitive to cy-
tokines, such as interleukin-1 (IL-1),
is one of the promising areas of
the modern anti-inflammatory the-
rapy [3, 4, 8, 11, 15].
Considering the fact that one
of the important characteristics
of [L-1 is pyrogenicity and taking
into account the certain role of
IL-1 in formation of the pain re-
action [6, 11] the aim of the work
was to conduct a comparative ex-
perimental study of analgesic and
antipyretic properties of the origi-
nal recombinant receptor antago-
nist IL-1 raleukin obtained at the
St. Petersburg State Research In-
stitute of Highly Pure Bioprepa-
rations (Russian Federation).

Materials and Methods

The analgesic activity of raleu-
kin was studied on the model of
acetic acid writhings in mice. The
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Table 1

The study of the analgesic activity of raleukin
on the model of acetic writhings in mice (n=6)

Conditions of the | Dose, Number of writhings Analgesic
experiment mg/kg | for 20 min of the experiment | activity, %
Control pathology 19.7+1.6 -
Raleukin 15.1£1.2%/** 235
Analgin 50 8.6+1.4* 56.3
Notes:

1) * — deviation of the index is significant in relation to the control pathology p<0.05;
2) ** — deviation of the index is significant in relation to analgin p<0.05;

3) n — the number of animals in the group.

reference drug was metamizole so-
dium (analgin). It is recommen-
ded by the State Expert Centre
of MoH of Ukraine as a reference
drug for study the analgesic activi-
ty of potential non-narcotic anal-
gesics [2].

The experimental animals were
divided into three groups: the first
group was the control mice treated
with 0.7% solution of acetic acid
introduced intraperitoneally in the
amount of 0.1 ml per 10 g of the
body weight; the second group of
animals received raleukin subcu-
taneously 30 min prior to the in-
troduction of algogen in the dose
of 3 mg/kg determined in the pre-
vious studies; the third group of
mice received analgin intramus-
cularly 30 min prior to the intro-
duction of algogen in the dose of
50 mg/kg. This dose is ED., by
the analgesic effect [2, 5].

When introducing the solution
of acetic acid the animals had “wri-
things” - spasmodic contractions
of abdominal muscles accompanied
with stretching of hind limbs and
back arching [2]. The number of
writhings was counted for 20 min.
The analgesic activity of the sub-
stances studied was determined
by the difference in the number
of writhings in the experimental
and control groups.

The antipyretic properties of
raleukin were determined on the
model of milk fever in rats. The
reference drug was diclofenac so-
dium. It is a classic anti-inflamma-
tory drug with a marked antipy-
retic activity [2].

The peculiarities of the anti-
pyretic action of the drugs under
research were determined in the
preventive and therapeutic mode.
Laboratory animals were divided
into the following groups (5 rats
each): the first - the group of the
control pathology, the animals of
the second group were introduced
subcutaneously a single dose of
3 mg/kg of raleukin, the animals
of the third group were introduced
intramuscularly diclofenac sodi-
um in the dose of 8 mg/kg [2, 5].

In the preventive mode raleu-
kin and the reference drug were
introduced 1 hour prior to the in-
troduction of a pyrogen. In the the-
rapeutic mode the drugs under re-
search were introduced at the fe-
ver maximum, i.e. in 2 hours after
introduction of a pyrogenic sub-
stance.

The body temperature of ani-
mals was measured by entering
a TSM-2 thermometer into the rec-
tum with the electrode depth of
0.5 cm g.h. for 5 hours after the
drug introduction. The antipyre-
tic activity was determined by the
difference in the body tempera-
ture of rats of the experimental
group and the control pathology
group and was expressed in per-
centage.

The study was performed on
30 mature white male rats weigh-
ing 180-260 g and 18 white male
mice weighing 15-24 g grown in
the breeding nursery of the viva-
rium of the Central Research Labo-
ratory at the National University
of Pharmacy certified by the Sta-

te Expert Centre of MoH of Ukrai-
ne. The work with animals was car-
ried out under “The ethics of re-
search involving animals” appro-
ved by the provisions of the “Euro-
pean Convention for the Protec-
tion of Vertebrate Animals used
for Experimental and Other Scien-
tific Purposes” and the resolution
of the First National Congress on
Bioethics.

In the case of accounting re-
sults in the form of mean * stan-
dard error the statistical reliabi-
lity of intergroup differences was
calculated by Student t-test with
Bonferroni correction.

Results and Discussion

The results are given in Table 1.

The number of writhings in the
control pathology group of animals
after introduction of acetic acid
solution was 19.741.6. On the back-
ground of raleukin the number of
writhings significantly reduced by
1.3 times compared to the control
pathology group and was 15.1+1.2.
When using analgin the number of
writhings reduced by 2.3 times to
8.6+1.4, being significantly less than
in mice treated with raleukin.

As shown by the results of the
experiment, the analgesic effect
of raleukin was equal to 23.5%.
However, the drug under research
was about twice worse than anal-
gin with the analgesic activity of
56.3%.

When studying the antipyre-
tic properties of raleukin in the
preventive mode of introduction
one hour after introduction of a
pyrogenic substance the increase
of the body temperature by 0.8-
1.2°C was registered in all groups
of the experimental animals (1.2°C -
in the control pathology group of
animals, 0.8°C - in the groups of
animals received the drugs under
research).

After the second hour the fur-
ther increase of the animals’ body
temperature was observed: in the
control group of animals - by 1.8°C;
in the group of animals received
raleukin - by 1.2°C; in the group
of animals received diclofenac so-
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Table 2
Dynamics of the antipyretic activity of raleukin in the preventive mode of introduction (n=>5)
Experimental Control pathology Raleukin, 3 mg/kg Diclofenac sodium, 8 mg/kg
conditions ToC AT ToC AT ToC AT
Initial background 38.1+0.4 - 38.2+0.5 - 38.1+£0.3 -
1*hour 39.3+£0.6** 1.2 39.0+£0.4** 0.8 38.9+0.5%* 0.8
2" hour 39.9+0.5%/%* 1.8 39.4+0.5 1.2 39.7+0.2%/** 1.6
3 hour 41.2+0.3* 3.1 39.9+0.3*% 1.7 41.0£0.5* 2.9
4th hour 41.5£0.4% 34 40.4£0.2%/ 2.2 41.3%£0.3* 3.2
5% hour 40.9£0.2*% 0.6 39.0+£0.4** 1.4 40.1+0.4%/** 1.2
Antipyretic effect, % - 63.6 37.5

Notes:

n — the number of animals in the group.

dium - by 1.6°C. In three hours the
increase of temperature by 3.1°C
was registered in the control patho-
logy group of animals. The groups
of animals preventively receiving
raleukin and diclofenac sodium also
experienced an increase of the body
temperature, but the temperature
was significantly lower than in the
control animals by 1.7°Cand 2.1°C,
respectively. Thus, introduction of
raleukin helps to reduce the body
temperature of animals at the fe-
ver maximum by 1.4°C, and intro-
duction of diclofenac sodium - by
1°C compared to the same index
in the control pathology group.
According to the data of Tab-
le 2 the fever maximum in all three
groups of the experimental ani-
mals was observed at the end of
the fourth hour after introduction

of a pyrogen. The temperature of
animals in the groups treated with
the drugs under research was sig-
nificantly different from the body
temperature of the control animals
by 2°C and 2.2°C, respectively.
At the end of the study (in five
hours) the temperature of all ex-
perimental rats decreased by 0.6-
1.4°C compared to the fever ma-
ximum temperature, but the tem-
perature of the control patholo-
gy group and animals treated with
diclofenac sodium significantly dif-
fered from the initial background.
The temperature of animals trea-
ted with raleukin was 39°C, and
it was significantly less than the
temperature of the control patho-
logy group. The average tempera-
ture of the animals received diclo-
fenac sodium was higher than that

* — deviation of the index is significant in relation to the initial temperature (the initial background), p < 0.05;
** _ deviation of the index is significant in relation to the temperature at the fever maximum (the 4" hour), p < 0.05;
* — deviation of the index is significant in relation to diclofenac sodium, p < 0.05;

of the previous group (40.1°C) and
significantly differed from the ini-
tial background.

Thus, the average antipyretic
activity of raleukin in the preventi-
ve mode (63.6%) exceeded 1.7 ti-
mes the same index of diclofenac
sodium (37.5%).

In the therapeutic mode of in-
troduction the fever maximum was
observed in three hours after the py-
rogen introduction. All three groups
of the experimental animals had
a significant increase of the body
temperature by 2.3-3.1°C. After the
fourth hour the body temperature
of the experimental animals in all
groups started to decrease, but the
significant changes in temperature
compared to the temperature of
the fever maximum were obser-
ved in the group of animals recei-

Table 3
Dynamics of the antipyretic activity of raleukin in the therapeutic mode of introduction (n=5)
Experimental Control pathology Raleukin, 3 mg/kg Diclofenac sodium, 8 mg/kg
conditions TeC AT ToC AT ToC AT
Initial background 38.6+0.3 - 38.8+0.5 - 38.8+0.4 -
3" hour 41.7+0.2* 3.1 41.2+0.3* 24 41.1+£0.5* 2.3
4™ hour 41.5+0.4* 0.2 40.9+0.2* 0.3 40.3+0.3* 0.8
5% hour 41.3+0.3* 0.4 40.5+0.1%/° 0.7 39.3+0.4** 1.8
Antipyretic effect, % - 29.2 78.3

Notes:

1) * — deviation of the index is significant in relation to the initial temperature (the initial background), p < 0.05;

2) ** — deviation of the index is significant in relation to the temperature at the fever maximum (the 3 hour), p < 0.05;
3) * — deviation of the index is significant in relation to diclofenac sodium, p < 0.05;
)

4) n - the number of animals in the group.
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ved diclofenac sodium. The con-
trol pathology group and rats re-
ceived raleukin had only a tenden-
cy to the temperature reduction
(Table 3).

In five hours the significant tem-
perature reduction was registe-
red in both groups received the
drugs under research, but the tem-
perature in the diclofenac sodium
group decreased by 2.5 times more
than of the ARIL-1 group, and its
value was close to the initial back-
ground. The group of rats treated
with ARIL-1 had also the tempe-
rature reduction, but the average
temperature at the end of the stu-
dy was significantly different from
the initial temperature (1.7°C).

Raleukin (29.2%) was 2.7 ti-
mes inferior to diclofenac sodium
(78.3%) by its average antipyre-
tic activity in the therapeutic mode
of introduction.

The studies have shown that
the antipyretic effect of raleukin
depends on the drug introduction

mode. In the preventive mode of
introduction raleukin greatly ex-
ceeded the reference drug, its ac-
tivity was 63.6%, while the activi-
ty of diclofenac sodium was 37.5%.
On the contrary, in the therapeu-
tic mode raleukin was inferior to
the reference drug. Its activity was
29.2%, while sodium diclofenac
showed a significant antipyretic
effect (78.3%), which was twice
better than the action of raleukin
in this mode.

CONCLUSIONS

Thus, it has been determined
on the model of acetic acid wri-
things in mice that raleukin exhi-
bits a moderate analgesic activi-
ty, which is considerably inferior
to the one of the reference drug.
However, it should be noted that
raleukin has shown the analgesic
effectin the dose of 3 mg/kg, which
is 17 times less than the dose of
analgin (50 mg/kg).

On the model of milk fever in
rats raleukin has shown the ex-
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NOPIBHA/IbHE BUBYEHHA AHAJITETUYHOI TA XKAPO3HWXKYBAJILHOI A1 PEKOMBIHAHTHOT'O AHTATOHICTA
PELEIITOPIB IHTEPJIEUKIHY-1

€.M.Kosasenko
Incmumym nidsuwjeHHs keauigpikayii cneyiasicmie ghapmayii HayionansHozo dhapmayeemuyHozo yHieepcumemy
Katouosi cnosa: paselikin; oymoeokucai KopHi; MONOMHA NUXOMAHKA; HCAPOSHUNCYBANbHA MA AHAN2eMUYHA 0isl

B ocmaHHI poku ocob6auga ysaza npugepHyma o npobiemu CmeopeHHs: ma 8npo8aod’ceHHs 8 MeOUUHY NpaKmuky egex-
MueHuUX ma 6e3nevHuUX npomu3ana/abHux 3acobis. BionogioHo do cyuacHux ysieseHb 00HUM 3 NYCKOBUX MEXAHI3MI8 po3-
8UMKY 3ana/1bHO20 Npoyecy € akmueayis cucmemu Yyumokinie. Omoice, 00HUM 3 nepcnekmueHuUX HanpsIMKie cyvyacHol
npomusana/avbHoi mepanii € Kopekyis KiAbKICHUX, AKICHUX [ (hyHKYIOHANbHUX NOpyuwleHb YUMOKIHO08o1 peayasyii, 30kpema
wasaxom 610kadu peyenmopis, yymaugux 0o YumokiHie, 30kpema, do inmepseltikiny-1 (1/I-1). HagedeHi pesysomamu
Nopi8HANBbHO20 eKCNepuMeHmMaabH020 00CAI0HEHHS AHAN2e3VYUX MA HAPO3HUNCYBANbHUX 81acmugocmell opu-
2iHa/1bHO20 pekoMb6IHaHMHO20 aHmazoHicma peyenmopis I/I-1 paselikiHy. BcmaHoseHo, wjo Ha Modei 0Yymo8oKUCAUX
Kopuie y muwell paaetikiH nposisu8 noMipHy aHa/12emu4Hy aKmug8Hicme, sika 3Ha4¥HO hocmynaemucsl dii ananveiny. [po-
me Heo6Xxi0HO Hazo10cumu, Wo 3He60.118a1bHY 0ito paselikii nposieus y do3i 3 mz2/ke, sika & 17 pasie meHwa, Hixc do3a
pedgeperc-npenapamy. Ha modesi MO/104HOT AUXOMAHKU Y Wypie paselikiH HUHUB BUPAICEHY HCAPO3HUICYBAAbHY 0it0 npu
npo@dinakmu4HOMy pexcumi 66e0eHHss ma NOMIpHY — npu AIKy8a1bHOMY. Po36ixcHICMb y eupa)ceHocmi Hapo3Huicy-
8a/1bHOI akmueHoCcmMi npenapamy npu pi3HUX pexcuMax 88edeHHsl, UMOBIPHO, MONMCHA NOSICHUMU MUM, W0 NpU AiKy8a1b-
HOMY pexcumi MU Maemo cnpasy 3 Hacaiokamu nponipo2eHHoz20 enaugy I/I-1 eHacaidok 3anycky yumokiHo8020 Kackady,
moc 6410Ky8aHHs peyenmopis 1/I-1 y daHomy eunadky Hisik He 8n/IUBA€ HA BUPA3HICMb npoyecy, KUl 8ce 3anyujeHo.
A npogpinakmuuHe 8sedeHHs paselikiHy 00380.151€ 3a2a1bMy8amMu NOYAMOK 3anycky YumokKiHogo2o kackady. BcmaHnoseHi
dapmaxoaoziuHi eracmusocmi paselikiHy 003804510mb 88axcamu 0aHUll npenapam nepcnekKmueHUM Npomu3anaJs-
HUM 3Ac060M, W0 pobumsv 00YiAbHUM N0JAbUle No2AUbAeHe eKCnepUMEeHMAIbHE 8UBYEHHS 3 MEMOH) 3 SCY8AHHS 0CO-
6.1ugocmeli 020 AiKy8a1bHOI Ol

CPABHMTEJ/IbHOE U3YYEHHME AHAJIBT'E3UPYIOIIETO U 7KAPOIIOHUKAIOLLIET'O JENCTBUA PEKOMBUHAHTHOI'O
AHTAT'OHUCTA PELHEITOPOB HHTEP/IENKHHA-1

E.H.KoeasieHKoO

Hucmumym nogelweHus keaugukayuu cneyuaaucmos ghapmayuu HayuonanvHozo ghapmayesemuieckozo
YHugepcumema

Katouesvle cno8a: panelikuH; yKCYCHOKUC/Ible KOPYU; MOJ0OYHAS AUXOPAOKA; HCapONoHUNicamwee U aHatbze3upyroujee delicmsue

B nocsiedHue 2006l 0c060e 8BHUMAHUE NPUKOBAHO K Npobseme cO30aHusl U 8HedpeHUsl 8 MeOUYUHCKYH NPAKMUKY 3¢h-
dekmugHbIX U 6€30NACHBIX NPOMUBOBOCNAIUMEABbHBIX cpedcme. C02/AaCcHO CO8peMeHHbIM hpedcmasaeHUsIM 00HUM U3
NYCKOBbIX MEXAHU3MO8 pa3gumusl 80CNA/UME/AbHO20 NPoyecca s1851emcsl akmueayus cucmembsbl YumokuHos. Hmak,
00HUM U3 NepcneKmMuBHbIX HaNpasAeHull Co8peMeHHOU hpomue8o8ocnaaumeabHOU mepanuu s184151emcst KOppekyus Ko-
JIUYeCmeeHHbIX, KaYecmeaeHHbIX U (hYHKYUOHANIbHbIX HapyWeHUll YumOoKUHO80l pe2yaayuu, a UMeHHO hymem 610Kadbl
peyenmopos, yyecmeumeabHbIX K YUMOKUHAM, 8 YACMHOCMU, K uHmepelikuty-1 (HU/1-1). [IpusedeHvl pe3ysbmambl
CpABHUMENbHO20 IKCNePUMEHMANIbHO20 UCCAe008AHUSL AHANb2E3UPYIOWUX U HCAPONOHUNCAIOWUX C80LICME 0pUSUHAIb-
HO20 peKOMOUHaHMHO20 aHmazoHucma peyenmopog HJI-1 paselikuna. YemaHog1eHo, ¥mo HA MoOeaU YKCYCHOKUCAbIX
Kopuell y mblulell paselikuH nposigua yMepeHHoe aHa/1bae3upyrowee delicmaue, Komopoe 3Ha4ume/abHo ycmynaem
aHasbeuHy. 00HaKo He06X00uMo ommemums, Y¥mo obezbo1usaruee delicmsaue paselikuH nposigua e doze 3 me/Ke, Ko-
mopasi 6 17 pas meHbuie, yem dosa pegpepeHc-npenapama. Ha modeau moa04HOU 1uxopadku y Kpbic paielikuH 0Kauleaa
8blpajiceHHoe JcaponoHucaroujee delicmaue npu npoPuiaKmu4ecKkom pexcume egedeHusl U yMepeHHoe — npu je4eo-
HOM. PasHuyy 8 8blpaxceHHOCMU J#aponoHuxcarwell akmugHoCmu npenapama hpu pa3AuvHbIX pexrcumax egedeHusl,
8epOsIMHO, MONCHO 06BCHUMb MeM, YUMo Npu sie4e6HOM pexcuMme Mbl UMeeM 0es10 C N0CAedCMBUAMU NPONUPO2EHHO20
eausiusi HJI-1 & pesynbmame 3anycka yumoKUuHo8020 Kackada, noamomy 610KupogaHue peyenmopos HJ/1-1 6 daHHoM
c/ayvae HUKAK He 8ausiem Ha 8blpaixceHHOCMb npoyecca, Komopwlii ysce 3anyueH. A npodusakmuyeckoe egedeHue pa-
JlelikuHa no3gosiem 3amopMo3ums Ha4aJ10 3anycka YumokuHo8020 kackada. YcemaHogieHHble hapmakoso2uyeckue
cgolicmea paJelikuHa n03e0/510m c4umams 0aHHbIl npenapam nepcnekmueHbIM NPOMUB0BOCNAAUMEeAbHbIM cped-
cmeoMm, desarom Yesecoo6pasHbiM dasbHeliuee yeaybaeHHoe IKCNePUMEHMAlbHOe U3yYeHUe C Yeblo 8bIICHEHUS 0CO-
6eHHoCcmell e2o s1e4yebH020 delicmausl.
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