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Abstract

This experimental study investigates the pharmacological effects of interferon inducers
cycloferon, selagripp, and rutane on the exudative and proliferative phases of aseptic inflammation
in a rat model. The results were compared with the effects of diclofenac sodium, a classic
representative of non-steroidal anti-inflammatory drugs (NSAIDs). The findings revealed that the
studied interferon inducers significantly inhibit the exudative process in the carrageenan-induced
inflammation model, which is associated with a reduction in microcirculatory disturbances and a
decrease in vascular permeability. At the same time, interferon inducers inhibit the proliferative phase
of inflammation studied in the "Cotton-pellet" model. Concludes that pharmacotherapy with
interferon inducers should take into account their antiexudative and anti-proliferative activity.
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Annotatsiya

Ushbu eksperimental tadqiqotda interferon induktorlari — sikloferon, selagripp va rutanning
kalamushlardagi aseptik yallig‘lanishning ekssudativ va proliferativ bosqichlariga farmakologik
ta’siri o‘rganildi. Natijalar nosteroid yallig‘lanishga qarshi dori vositalar (NYAQDYV) ning klassik
vakili bo‘lgan diklofenak natriy ta’siri bilan solishtirildi. Tadqiqot natijalariga ko‘ra, o‘rganilgan
interferon induktorlari karragenan bilan chagqirilgan yallig‘lanish modelida ekssudativ jarayonni
sezilarli darajada to‘xtatadi, bu esa mikrosirkulyatsiya buzilishining kamayishi va qon tomir
o‘tkazuvchanligining pasayishi bilan bog‘liq. Shu bilan birga, interferon induktorlari “paxta
granulasi” modelida o‘rganilgan yallig‘lanishning proliferativ bosqichini ham susaytiradi.
Xulosa qilib aytganda, interferon induktorlari bilan farmakoterapiyada ularning antiekssudativ va
antiproliferativ faolligini inobatga olish zarur.

Kalit so‘zlar: aseptik yallig‘lanish, interferon induktorlari, ekssudatsiya, proliferatsiya.

AHHOTANUA

B maHHOM 3KCIIepMEHTATFHOM WCCIIEOBAaHUH M3YYCHO (PapMaKoJIOTHUECKOE NeHCTBAE WH-
IYKTOPOB MHTEp(epoHa — IHUKIOPEPOHa, CeNarpuIna u pyTaHa Ha SKCCYAaTUBHYIO U npoiudepa-
TUBHYIO (Da3bl aCENTHYECKOTO BOCIIAJICHHS y KpbIC. Pe3ynbTaThl CpaBHUBAINCH C ICHCTBHEM TUKIIO-
(deHaka HaTpUs, KIACCUYECKOTO MPEICTABUTENSI HECTEPOUTHBIX IPOTHUBOBOCTIAIUTENBHBIX CPEICTB
(HIIBC). Ilony4eHnHble naHHBIE MOKA3aJd, YTO HCCIEAyeMble MHAYKTOPbI MHTEeppEpOoHa 3HAUU-
TEJIbHO TIOJIABJISIOT 3KCCYIaTUBHBIHN MTPOIIECC B MOJIEH BOCTIATICHNUS, BHI3BAHHOT'O KapareHUHOM, UTO
CBSI3aHO CO CHIKCHHEM MUKPOIMPKYJISTOPHBIX HAPYIICHUH M YMEHBIIEHUEM COCYIMCTON MPOHUTIA-
eMoCTH. B To jxe BpeMs MHIYKTOpBl HHTep(hepoHa HHTHOUPYIOT IposindepaTuBHYIO (pa3y Bocmaie-
HUSI, U3YUCHHYIO Ha MOJIETIH «BaTHOTO TPAHYIEMBD».
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Taxum o6pazom, npu papmakoTepanuu ¢ UCIOIb30BAHUEM HUHIYKTOPOB UHTEPPEpOHa HEOOXOAUMO
YUUTBHIBATh UX aHTHIKCCYAATUBHYIO U aHTUIPOJIM(DEPATHBHYIO aKTHBHOCTb.
KuroueBble ci10Ba: acentuyeckoe BocMajaeHHe, HHIYKTOpbl HHTephepoHa, FKCCynalus, mpo-

mudeparms.

Introduction. The main reason for the
development of the overwhelming majority of
violent diseases is inflammatory reactions,
which are due to the activation of the immune
system and constitute a protective reaction of
the body. Inflammation is a universal response
of the body to various harmful stimuli, and it is
well known that this process leads to both local
and systemic reactions. The latter can some-
times be excessively pronounced. The regu-
lation of inflammation is a complex process.
Endogenous substances produced by various
cellular elements are involved in the develop-
ment of inflammation. They release biologi-
cally active substances, including prostaglan-
dins, leukotrienes, nitric oxide (NO), platelet-
activating factor (PAF, PAFI), histamine, cer-
tain interleukins, and other mediators [1].
Therefore, the possibilities for pharmacologi-
cal regulation of the inflammatory process are
vast and diverse. These pharmacological ef-
fects are primarily aimed at inhibiting the syn-
thesis and release of chemical substances and
mediators that stimulate the inflammatory
process. Such approaches target the molecular
and cellular mechanisms of inflammation,
helping to reduce adverse immune system
responses. Currently, anti-inflammatory drugs
are a mandatory component of pharmacother-
apy for many diseases and pathological con-
ditions. From this point of view, rational ways
and means of suppressing the inflammatory
process are of great practical importance.

Modern medicine has a significant num-
ber of different drugs that can affect the
development of the inflammatory process.
Nowadays, anti-inflammatory drugs are used
in all areas of medicine, however, it should be
noted that the use of anti-inflammatory drugs
does not always provide the necessary thera-
peutic effect [2, 3].

l e-mail: cajis@afu.uz

Interferons, which belong to the cytokine
group, are known to have antiviral, im-
munostimulant, and antiproliferative effects
[4]. a, B, and y interferons are high-molecular-
weight proteins that activate various
components of the immune system. Their im-
munotropic effect is manifested in the acti-
vation of macrophages, T-lymphocytes, and
natural killer (NK) cells. Cycloferon, on the
other hand, is a low-molecular-weight inducer
of interferon synthesis and acts as an im-
munomodulatory agent with anti-inflam-
matory effects. This process primarily regu-
lates the immune system, providing anti-
microbial and immunosuppressive properties
while = modulating  the  inflammatory
response(5, 6, 7].

Russian researchers have synthesized a
number of interferon inducer drugs [7, §].
However, their effect on the course of aseptic
inflammation remains insufficiently studied.
At the same time, their antiviral effect should
not have a negative effect on typical pathologi-
cal processes, such as inflammation.

Purpose. Comparative study of the effect
of coelainfluenza, rutane and cycloferon on the
exudative and proliferative phases of aseptic
inflammation.

Materials and methods of research.
The experiments were conducted using mature
male rats with an initial weight of 170-180
grams. The experimental animals were kept in
a vivarium with a natural light regime, at a
temperature of 22-24°C and a relative humid-
ity of 40-50%, and were provided with a stand-
ard diet. The animals were quarantined and ac-
climated in the vivarium for 14 days. Experi-
mental groups of animals were formed with six
animals each, taking into account their body
weight. These experiments were carried out in
full compliance with the Good Laboratory
Practice (GLP) standards for preclinical re-
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search and the Rules and International Recom-
mendations of the European Convention for
the Protection of Vertebrate Animals Used in
Experimental Research (1986).

The model of carrageenan-induced paw
swelling in laboratory animals was used as a
simple screening test to evaluate the potential
anti-inflammatory activity of compounds [9,
10]. The effect of the studied drugs on the ex-
udative phase of inflammation was assessed
using a model of aseptic inflammation induced
by carrageenan. For this purpose, a freshly pre-
pared 2% solution of carrageenan was injected
subplantarily at a dose of 0.1 ml into the hind
paw of rats. Study drugs were administered
orally, with cycloferon at a dose of 10 mg/kg,
celainfluenza and rutan at a dose of 25 mg/kg,
and diclofenac sodium at a dose of 10 mg/kg,
one day and one hour prior to carrageenan in-
jection.

The severity of edema was determined
by measuring the paw size of the rats compared
to the control group using a special device
called a plethysmometer (UGO BASILE, It-
aly). Before the start of the experiment, i.e., be-
fore administration of Phlogogen, the size of
the rats' paws was recorded as the initial stand-
ard paw size and considered as 100% paw vol-
ume. The above property (PVA) of the com-
pound with expected anti-inflammatory effect
was developed according to the formula: PVA
= (Vk —Vo)/ Vk x 100%. Note: Vk is the av-
erage increase in the paws of the rats in the
control group, and Vo is the average increase
in the paws of the rats in the experimental
group, determined under the conditions of the
study.This methodological approach allows
for a precise scientific evaluation of the anti-
inflammatory efficacy of drugs during both the
exudative and proliferative phases.

When studying the effect of the studied
interferon inducers on the proliferative phase
of inflammation, in rats under light ether anes-
thesia, hair was cut in the back area and a skin
incision 1.0 — 1.5 cm long was made under
aseptic conditions. After a one-week period,
the rats were euthanized and removed from the
experiment. The cotton balls, around which

l e-mail: cajis@afu.uz

granulomas had developed, were carefully ex-
cised and subsequently dried to a constant
weight at 75°C. The mass of the granulation-
fibrous tissue was calculated by subtracting the
mass of the implanted cotton ball from the
mass of the dried granuloma [11]. In this ex-
periment, the interferon inducers under inves-
tigation were administered once daily for a du-
ration of 7 consecutive days, beginning from
the day of cotton ball implantation.

Results and discussions. This experi-
mental study compares with diclofenac
sodium, which is used in many diseases as an
anti-inflammatory, antipyretic, and analgesic
[1,2]. The main «classic» sign of inflammation
is the formation of swelling due to impaired
microcirculation [3,10,11]. Based on the re-
sults of our experiments, it can be stated that
under the influence of carrageenan, a signifi-
cant increase in the size of the paws and feet
was observed compared to the norm, which in-
dicates that the compound has a sufficient anti-
inflammatory effect. Thus, after the first 60
minutes of our experiment, the increase in the
second was 84%, and after the next 60 minutes,
this figure increased to 82%, 141.3%, and
131.7%, respectively. Based on the experi-
ments conducted in the corresponding model,
it can be concluded that the intensification of
the exudation phase was more pronounced af-
ter 180 and 240 minutes compared to the pre-
vious one. This process is expressed in the fact
that under the influence of carrageenan, it pro-
ceeds in two phases: the first phase, triggered
by the action of kinin, and the second phase,
which occurs later (after 180 and 240 minutes)
due to the action of prostaglandins. [12,13]. In
animals screwed with interferon inducers, the
development of exudation was less.

Under the conditions of the study, it was
found that 60 minutes after oral administration
of Phlogogen, the animals' paws increased in
size by 66%, 76%, and 87%, respectively, as a
result of the effects of coeloinfluenza, rutin,
and cycloferon, compared to the control group.
The comparator drug diclofenac, as described
above, also had a pronounced anti-inflamma-
tory effect.
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The increase in foot volume due to
sodium administration was 47.8%. The anti-in-
flammatory efficacy of the drugs at this spe-
cific time point in the experiment was recorded
as 23.1%, 13.5%, 3.7%, and 38.4%, respec-
tively. As illustrated in Table 1, the observed
therapeutic effect was enhanced with the

progression of the follow-up period. The anti-
inflammatory response of coeloinfluenza at 3
and 4 hours was 34.8% and 38.5%, respec-
tively, rutane showed 47.2% and 45.8%, while
cycloferon demonstrated 39.3% and 45.8%.

Table 1: Antiproliferative Activity Of Interferon Inducers

Groups Wet  granuloma Effect Dry Effect %
weight (mg) % granuloma
weight (mg)
Control 356,4+ 14,3 100 63,4+49 100
Celagrip 178,3 + 6,1* 50 ( - 32,8 +3,1* 51,7 (-
50,0) 48,3)
Rutan 170,5 + 5,4* 47,8 ( 31,0+ 4,6* 489 (-
-52,2) 51,1)
Cycloferon 199,6 £ 6,1%* 56,0 ( 34,6 +5,3* 546 ( -
-44,0) 45.4)
Diclofenac 168,6 + 5,8* 47,3 ( 30,6 +4,1%* 483 ( -
sodium -52,7) 51,7)

Note: * - statistically significant differences compared to control

At the same time, in the group receiving
diclofenac sodium, the anti-inflammatory ac-
tivity was 43.8% and 49.4%, respectively. It
can be seen that in this model of aseptic inflam-
mation, interferon inducers show a distinct an-
tiexudative effect and are not significantly in-
ferior in their activity to diclofenac sodium. As
noted, corrageenin-induced inflammation has
two phases: the early stage is driven by the
action of histamine, serotonin, and bradykinin,
and the subsequent stage is associated with the
action of prostaglandins, as well as increased
cytokine production [12,13]. Based on the
findings, it can be inferred that the kinin sys-
tem likely plays a significant role in the mech-
anism of anti-inflammatory interferons, along-
side its crucial involvement in the suppression
of inflammatory mediators and the action of
prostaglandins.

Cytokines, which are induced by inter-
feron inducers, represent a group of polypep-
tide mediators that participate in the initiation

' e-mail: cajis@afu.uz

and regulation of the body’s immune defense
mechanisms. The biological effects of these
cytokines are mediated through highly specific
receptor complexes, with cytokines binding to
these receptors with exceptionally high affin-
ity. It is important to note that individual
cytokines may share common receptor subu-
nits.

Based on their effect on the inflam-
matory process, cytokines can be classified
into pro-inflammatory, which are involved in
the initiation and perpetuation of inflam-
mation, and anti-inflammatory, which modu-
late the resolution of inflammation. The
pivotal pro-inflammatory cytokine is interleu-
kin-1 (IL-1), while the principal anti-inflam-
matory cytokine is interleukin-10 (IL-10). In-
terferon inducers have a regulatory effect on
innate immunity. The interferon-stimulated
product of gene 15 (ISG-15) is a ubiquitin-like
protein. The latter is induced by oxidative
stress and protects cells from oxidative stress —
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induced apoptosis. The level of reactive oxy-
gen species leads to the development of a num-
ber of pathologies, including inflammation
[4,15,16,17,18,19].

Along with the process of exudation in
inflammation, the proliferative phase of this
typical pathological process also develops at
the same time. The development of the prolif-
erative phase, accompanied by the formation
of granulation tissue in the focus of inflam-
mation, is not always positive during the
pathological process. Almost all NSAIDs in-
hibit proliferative processes. The latter is stud-
ied on the implantation model of "cotton balls"
- "Cotton-pellet" [3, 11].

Based on this, we studied the effect of in-
terferon inducers on the proliferative phase of

inflammation in a separate series of experi-
ments. The results of experimental studies
have shown that the studied pharmacological
agents clearly suppress not only the exudative
phase of inflammation, but also the prolifera-
tive phase of inflammation. As can be seen
from the data in Table 2, under the influence of
coeloinfluenza, rutane, cycloferon and di-
clofenac sodium, the weight of wet gran-
ulomas decreased by 50%, 47.8%, 56% and
47.3%, respectively. Therefore, these results
confirm the conclusion drawn from the pre-
vious series of experiments that interferon in-
ducers clearly suppress the exudative phase of
inflammation.

Table 2: The Effect Of Interferon Inducers On Aseptic Inflammation Induced By Carra-

geenan
Groups Original Through ! In 3 hours In 4 hours
hour
Control 0,65 + 0,03 1,17 + 1,54 + 1,48 +
0,05 0,03 0,04
Celagrip 0,61 £ 0,02 1,01 + 1,19 + 1,12 +
0,05* 0,03* 0,03*
23,1% 34,8% 38,5%
Rutan 0,59 +0,04 1,04 + 1,06 + 1,04 +
0,06 0,04* 0,04*
13,5% 47,2% 45,8%
Cycloferon 0,62 + 0,05 1.16 + 1,16 + 1,07 +
0.073,7% 0,05* 0,05*
39,3% 45,8%
Diclofenac 0,67 £ 0,06 1,09 + 1,17 + 1,09 +
. 0.05 0.06* 0.06*
sodium 49,4%
38,4% 43,8%

Note: * - statistically significant differ-
ences compared to control
- in the numerator the volume of af-

fected paws (in ml)

e-mail: cajis@afu.uz

- in the denominator the value of anti-
inflammatory activity (in%)
Analysis of the resultis of graniloma dry
matter showed that interferon inducers also

551


http://sjifactor.com/passport.php?id=22000
https://carjis.org/storage/app/media/CENTRAL%20ASIAN%20RESEARCH%20JOURNAL%20FOR%20INTERDISCIPLINARY%20STUDIES%20.pdf
http://www.israjif.org/single.php?did=2181-2454
https://scholar.google.com/citations?user=vajPyZAAAAAJ&hl=ru

Central Asian Research Journal For Interdisciplinary Studies (CARJIS). ISSN (online): 2181-2454

Volume 4 | Special Issue | July, 2025 | SJIF: 5,965 | UIF: 7,6 | ISRA: JIF 1.947 | Google Scholar |

https://carjis.afu.uz/

suppress the proliferative phase of inflam-
mation. Thus, the mass of dry granulomas in
animals treated with coeloinfluenza was low
by 48.3%, rutan by 51.1%, cycloferon by
45.4%, while diclofenac sodium was reduced
by 51.7%.

Thus, interferon inducers inhibit the
processes of exudation and proliferation in
aseptic inflammation. Simultaneously, in
terms of pharmacological efficacy, the investi-
gational drugs demonstrated comparable activ-
ity to the reference non-steroidal anti-inflam-
matory drug, diclofenac sodium. The mecha-
nism of the anti-inflammatory effect of the
newly isolated and studied substances under
the studied conditions is generally accepted
and directed. The anti-inflammatory effect
manifests itself in the form of a decrease in the
amount of kinin and an increase in the amount
of anti-inflammatory interleukins. Compared
with healthy and control animals, a 1.6-fold
decrease in IL-1 was observed in the blood of
animals chronically receiving the above com-
pound compared to animals in the healthy and
control groups. IL-1B is a peptide produced
primarily by monocytes, macrophages, and en-
dothelial cells of blood vessels. It exerts a pro-
nounced effect on the vascular wall, eliminat-
ing leukocyte aggregation, stimulating the syn-
thesis of endothelial factors that promote plate-
let aggregation, and normalizing procoagulant
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