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Various pro- and anti-inflammatory cytokines play crucial roles in the development of acute inflammatory pro-
cesses. Depending on their effect on inflammatory processes, interleukins are divided into pro-inflammatory (IL-6)
and anti-inflammatory (IL-10). The aim of the study was to analyze the dynamics of pro- and anti-inflammatory cyto-
kines in the blood plasma of rats in an experiment using hydrogel dressings saturated with silver ions and an antiox-
idant drug for the local treatment of inflammatory processes. The experimental study was conducted on 80 sexually
mature male rats. The healing of an experimental infected wound was studied using hydrogel dressings saturated
with medicinal substances. The effectiveness of local therapy was assessed using biochemical methods. Analysis of
the dynamics of the pro- and anti-inflammatory balance showed that the greatest manifestation of the inflamma-
tory process and suppression of the body's compensatory reactions was observed on the third day. Indicative data
on the relative ratio of the course of the inflammatory process were obtained on the seventh day. The highest result
was in the control group — 2.719+0.55 IU, which clearly reflected the general tendency towards the equalization of
pro- and anti-inflammatory reactions in the animals' bodies. However, in the third experimental group, it was even
lower (1.094+0.23 IU) than the normal value, which indicates the predominance of anti-inflammatory reactions of
the body to damage when using hydrogel dressings saturated with silver ions and an antioxidant preparation. On the
10th day, the body's anti-inflammatory defense mechanisms intensify, with parallel processes of inflammation sub-
siding. The results obtained on the 14th day of the experiment did not differ statistically significantly from the norm
in all animal groups. The use of hydrogel dressings reduces the duration of treatment of the inflammatory process.
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Connection of the publication with planned re-
search works.

This work is part of a comprehensive scientific topic
entitled “Improvement and implementation of methods
of reconstructive and restorative surgery and regener-
ative technologies in the maxillofacial region,” state
registration number 0120U002134, of the Department
of Surgical Dentistry and Maxillofacial Surgery of the
Faculty of Dentistry of the State Educational Institution
“Danylo Halytsky Lviv National Medical University.”

Introduction.

Various pro- and anti-inflammatory cytokines play
crucial roles in the development of acute inflammatory
processes. In particular, one of the well-known pro-in-
flammatory cytokines is interleukin-6, which activates
target genes that regulate cell development, differentia-
tion, apoptosis, and proliferation. In turn, interleukin-10
is the primary anti-inflammatory cytokine, which, even
in minimal concentrations, contributes to the effective
regulation of cellular homeostasis by suppressing pro-in-
flammatory cytokines.

Interleukins are cytokines that are polypeptides in-
volved in regulating the body’s defensive responses.
Physiological functions are performed by specific recep-
tor cells with high affinity. A few hours after exposure
to pathogens, macrophages in the area of inflammation
initiate the synthesis of cytokines, which activate the
functions of immune cells. This triggers a cascade of re-
actions involving the release of low-molecular-weight
inflammatory mediators [1, 2, 3].

Depending on their effect on inflammatory process-
es, interleukins are divided into pro-inflammatory and
anti-inflammatory [4]. One of the pro-inflammatory in-
terleukins is interleukin-6 (IL-6), and the main anti-in-
flammatory interleukin is interleukin-10 (IL-10).

Interleukin-6 is a (pleiotropic) pro-inflammatory cy-
tokine with a molecular weight of 26 kDa, synthesized
by immune and stromal cells, in particular macrophages,
endothelial cells, fibroblasts, T and B lymphocytes, and
dendritic cells. The activators of IL-6 synthesis are inter-
leukin-1, interleukin-2, interferons, and colony-stimulat-
ing factors, while the inhibitors are interleukin-4, inter-
leukin-10, and interleukin-13 [5, 6].

Interleukin-6 performs autocrine, paracrine, and
“hormone-like” regulatory functions in various physio-
logical and pathological processes, including the acute
phase of inflammation [7].

Interleukin-10 is a major anti-inflammatory cytokine
that performs its function by suppressing the synthesis
of pro-inflammatory interleukins such as interleukin-1,
interleukin-6, interleukin-8, interleukin-12, interferon-y,
and interferon-a. IL-10 synthesis occurs in T-helper-2
lymphocytes, B-lymphocytes, monocytes, macrophages,
keratinocytes, mast cells, and thymocytes. Monocytes
activated by lipopolysaccharides and interferons-y are
inhibitors of IL-10 production [8]. It suppresses the ef-
fector functions of macrophages, T-killers, neutrophils,
and interferon-y synthesis, stimulates B-cell prolifera-
tion and thymocyte maturation, and chemotaxis. IL-10
promotes the growth of mast cells and the secretion of
immunoglobulins. In other words, the main function of
interleukin-10 is to limit and suppress the inflammatory
process [9].

The aim of the study.

Analysis of the dynamics of pro- and anti-inflamma-
tory cytokines in the blood plasma of rats in an experi-
ment using hydrogel dressings saturated with silver ions
and an antioxidant preparation for the local treatment of
inflammatory processes.
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Object and research methods.

During this study, generally accepted international
standards and rules for working with experimental an-
imals were followed, in accordance with the “General
Ethical Principles of Animal Experiments” approved by
the Il National Congress in Kyiv in 2007, and the Helsinki
Declaration: “Rules for the Use of Experimental Animals
in Experimental Research” 1964-2000.

The experimental study was conducted at the vivar-
ium of the Danylo Halytsky Lviv National Medical Uni-
versity. All animals were kept in accordance with the
Sanitary Rules for the Arrangement, Equipment, and
Maintenance of Experimental Biological Clinics (vivari-
um), where they received a standard diet.

The experimental study was conducted on 80 sexu-
ally mature male Wistar rats weighing 150 to 200 grams.

The healing of experimental infected wounds in the
test animals was studied using hydrogel dressings satu-
rated with medicinal substances. For this purpose, white
sexually mature male Wistar rats underwent depilation
on the back in the interscapular region one day before
surgery. After aseptic treatment, a 2x2 cm area of skin
with subcutaneous fatty tissue was excised from the de-
pilated area to the superficial fascia. After that, a gauze
swab saturated with Staphylococcus aureus culture was
inserted into the wound. The wound was left open. On
the third day, the rats developed a full-fledged purulent
wound with all signs of inflammation [10].

The distribution of experimental groups of animals
in the study of the characteristics of the purulent wound
process was as follows:

1) intact animals (10 male rats);

2) control group — the wounds of the animals in this
group were washed with a 3% H,0, solution and a ster-
ile ointment dressing with Levomikol was applied on the
third day after modeling (10 male rats);

3) experimental group 1 —on the third day after mod-
eling, the wound was washed with H,0, solution and a
hydrogel dressing saturated with silver ions was applied
(20 male rats);

4) experimental group 2 — on the third day after mod-
eling, the wound was washed with H,0, solution and a
hydrogel bandage saturated with the antioxidant drug
“Quercetin” was applied (20 male rats);

5) experimental group 3 — on the third day after mod-
eling the infected wound, the animals in this group were
treated with H,0, solution and a hydrogel dressing satu-
rated with silver ions and the antioxidant drug “Querce-
tin” was applied (20 male rats).

All hydrogels were fixed to the wounds on the ani-
mals’ backs using gauze bandages to prevent them from
shifting and being licked off by the animals.

The effectiveness of the proposed local therapy was
assessed using biochemical methods. The indicators of
intact animals that did not have a simulated infected
wound were taken as the norm in the analysis of labo-
ratory indicators. The animals were removed from the
experiment on days 3, 7, 10, and 14. Blood was taken
from the cervical vessels for biochemical studies.

To study the dynamics of interleukins (IL-6 and IL-
10) in rats, blood was taken at the specified times and
centrifuged at 3000 rpm for 10 minutes. The Rat IL-1B
ELISA BMS630 and Rat IL-10 ELISA BMS629 (Bender
MedSystcms, Vienna, Austria) test systems with fixed an-
tibodies (polyclonal for IL-6, monoclonal for IL-10) were

used. Incubation with biotin conjugate was carried out
for two hours. The plates were washed from the biotin
conjugate and streptavidin-HRP was added, followed by
incubation for 1 hour. After that, the wells of the plate
were washed and the contents of the wells were incu-
bated for 10 minutes with tetramethylbidine solution,
followed by staining. The concentration of interleukins
was measured in pg/ml [11, 12].

The ratio between interleukin (IL-6 and IL-10) levels
in rat blood plasma was determined by calculating the
ratio of interleukin-6 to interleukin-10 levels in rat blood
plasma at a given observation time point.

Balance of pro- and anti-inflammatory
. _ _IL-6
reactivity of the body =
1L-10

Mathematical and statistical processing of the re-
search results was carried out using descriptive and
analytical statistical methods. Considering that all the
studied data were of the nature of variation series with
normal (Gaussian) distribution, the arithmetic mean and
its standard error (M+m) were used to describe the re-
sults. The comparison of mean values in different groups
was performed using the unpaired Student’s t-test, and
in related groups — the paired Student’s t-test. The in-
dicators of proportions are presented with an average
error (Pimp, %), and the significance of the difference
between them was determined using Pearson’s criterion
(x3). The difference between the compared groups was
considered significant at p<0.05.

Research results and their discussion.

Results of interleukin-6 content in rat blood plasma.

Interleukin-6 belongs to the pro-inflammatory cy-
tokines, which are directly involved in regulating the
inflammatory process. Active release of IL-6 serves as a
reliable and accurate marker of inflammatory process-
es in the body. Studying the dynamics of interleukin-6
content in the blood plasma of experimental animals al-
lows us to evaluate the corrective effect of the type of
treatment used. IL-6 is a decisive factor in stimulating in-
flammation, which manifests as an increase in the early
stages of the pathological process.

Thus, analyzing the obtained data, it can be noted
that on the third day of the experiment, the concentra-
tion of IL-6 in blood plasma significantly exceeded that
of intact animals (7.8+0.4 pg/ml) in all groups (p<0.05)
in which the inflammatory process was modeled (table
1). As expected, the largest increase was observed in an-
imals of the control group (26.4+2.2 pg/ml). No statisti-
cally significant difference was found between animals
of the first and second experimental groups — 22.3+1.7
pg/ml and 22.5+2.1 pg/ml, respectively. The smallest
increase in IL-6 content relative to intact animals and
the control group was obtained in animals of the third
experimental group, which received local treatment of
purulent-inflammatory wounds with hydrogel dress-
ings saturated with silver ions and an antioxidant drug
—18.3+1.6 pg/ml.

When evaluating the results on the seventh day of
the experiment, it was noted that in all groups of exper-
imental animals there was a decrease in IL-6 content
compared to the third day. The least noticeable dynam-
ics among all animals with wounds was observed in the
control group (17.4+1.9 pg/ml). A statistically significant
decrease in IL-6 levels compared to the previous study
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Table 1 — Dynamics of interleukin-6 content in the blood
plasma of experimental animals (Mtm, pg/ml)

the primary anti-inflammatory cytokine, whose
activity determines the prevalence, manifesta-

Notes: * —there is a significant difference (p<0.05) between the interleukin-6 levels

in the blood plasma of rats and intact animals; * — there is a significant

(p<0.05) between the interleukin-6 levels in the blood plasma of rats and the control

group.
and the control group was recorded in animals treat-
ed with hydrogels containing silver ions (experimental
group No. 1) — 14.3+0.9 pg/ml and hydrogels saturated
with an antioxidant preparation (experimental group
No. 2) — 14.8+1.2 pg/ml (p<0.05). The greatest decrease
in IL-6 was recorded in animals of the third experimen-
tal group — 10.5+0.7 pg/ml (p<0.05), which characterizes
the positive complex effect of the components of hydro-
gel dressings used for local treatment of animals in this
group.

On the 10th day of the experiment, a gradual de-
crease in IL-6 concentration in the blood plasma of rats
continued to be observed. In the control group, it was
10.3%1.3 pg/ml, which, however, still did not correspond
to the indicators of intact animals (7.8+0.8 pg/ml), i.e.,
the normal indicator. In experimental groups No. 1 and
No. 2, a gradual approach to the indicators of intact ani-
mals was recorded, statistically lower than in the control
group — 9.4+0.8 pg/ml and 9.6+07 pg/ml (p<0.05). The
data in experimental group No. 3 were closest to the
level of intact animals — 8.1+0.8 pg/ml.

The IL-6 content on the 14th day of the experiment
in all groups of animals was close to the level of intact
animals, which was taken as the norm — 7.5+0.3 pg/ml.
Thus, in the control group, the indicators differed most
from the norm (8.6+0.7 pg/ml), but without statistical
error. In experimental group No. 1, the IL-6 level was
8.3+0.5 pg/ml, which is lower than in the control group
and close to the values of intact animals. A similar situa-
tion was observed in experimental group No. 2 —8.4+0.7
pg/ml. The IL-6 level in the third experimental group —
7.910.5 pg/ml — did not differ statistically significantly
from the norm.

Results of interleukin-10 content in rat blood plasma.

Interleukin-10 performs its function by suppressing
the synthesis of other pro-inflammatory cytokines. It is

Table 2 — Dynamics of interleukin-10 content in the blood

plasma of experimental animals (Mtm, pg/ml)

fesearch arou Research period, days tion, and duration of the inflammatory process.
group 3rd | 7th | 10th | 14th Egpendlqﬁlo: the dynzj:lr;mcst ?cf IL;lé)hco;tan,
it i i

Intact animals (n=10) 7,8%0,4 S possible 1o asses? € state of the body's
resistance and systemic response to the patho-

Control group (n=10) 26,4+2,2* | 17,4+1,9*% | 10,3+1,3 8,610,7 |Ogica| process (table 2)
Research group 1 (n=20) | 22,3+1,7* | 14,3+0,9* | 9,4+0,8 | 8,30,5 The normal level of interleukin-10 in the
Research group 2 (n=20) | 22,5¢2,1 | 14,8+1,2* | 9,610,7* | s.at0;7 | 0l00d plasma of rats was taken from the results
in the group of intact animals (4.8+0.4 pg/ml).
Research group 3 (n=20) |18,3+1,6*| 10,5£07*% | 8,1+0,8 7,9t0,5 | On the third day of the experiment, the IL-10

level was below normal in all animals in which
a purulent-inflammatory process in soft tissues
was simulated. However, there were significant
differences between the different experimental
groups. The IL-10 level in the control group was almost
two times lower (2.4+0.2 pg/ml) than in intact animals
(p<0.05). A significant decrease was also noted in ani-
mals of the first experimental group (3.8+0.1 pg/ml) and
animals of the second experimental group (3.5+0.3 pg/
ml) (p<0.05). However, there was no statistically signifi-
cant difference between the indicators of these groups.
The least significant decrease in IL-10 content was re-
corded in the third experimental group — 4.0+0.1 pg/ml,
which was not statistically significantly different from
the norm. The results show that on the third day, inflam-
matory reactions are pronounced, and the compensato-
ry anti-inflammatory response is suppressed.

The results on the seventh day of the experiment
were significantly different from those obtained on the
third day. A sharp increase in IL-10 content was observed
in all animal groups. In the control group, a noticeable
increase was found compared to the result of the third
day — 6.4+0.3 pg/ml (p<0.05). In experimental group
No. 1, there was also a statistically significant increase
compared to the third day of the experiment — 8.0+0.5
pg/ml (p<0.05). In experimental group No. 2, the IL-10
content was also statistically significantly higher (7.8+0.6
pg/ml, p<0.05) than on the third day. Both results in ex-
perimental groups No. 1 and No. 2 are almost twice as
high as in intact animals, in which the indicator on the
7th day was 4.810.4 pg/ml. The largest increase in IL-10
content was recorded in the third experimental group —
9.6+0.7 pg/ml. This result was statistically significantly
higher (p<0.05) than in intact animals, the control group,
and compared to the indicator on the third day. Thus, on
the seventh day, the body initiates compensatory reac-
tions through enhanced synthesis of anti-inflammatory
mediators and inhibitors of pro-inflammatory cytokine
production.

difference

If on the seventh day of the inflammatory
process, animals showed a sharp increase in
IL-10 content, then on the tenth day, a gradu-

R, Research period, days al decrease was observed. Thus, in the control
S 3 d | 7th | 10th | 14th group, the IL-10 level was almost close to the
Intact animals (n=10) 4,8+0,4 normal level (4.920.5 pg/ml) and did not differ
statistically from it (p>0.05). A similar pattern

Control =10 2,4+0,2* | 6,4%0,3* 4,9+0,5 4,610,4 . .
ontrol group (n=10) was observed in the first (5.420.4 pg/ml) and
Research group 1 (n=20) 3,8+0,1** | 8,0+0,5** | 5,4+0,4 4,9+0,3 second (5.5+0.2 pg/ml) experimental groups.
Research group 2 (n=20) | 3,50,3*" | 7,8+0,6*" | 5,5%0,2 5,1+0,2 | Theresults in these groups continued to exceed
Research group 3 (n=20) 4,0:0.1% | 9,6£0,2% | 6,840,2% | 51401 the norm, but did not differ statistically from it

Notes: * — there is a significant difference (p<0.05) between the inte
levels in the blood plasma of rats and intact animals; * — there is a
difference (p<0.05) between the interleukin-10 levels in the blood plas
and the control group.

or from the control group. In the third exper-
imental group, a decrease (6.8%0.2 pg/ml) in
IL-10 content was also recorded compared to
the seventh day, but it was statistically signifi-

rleukin-10
significant
ma of rats
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cantly higher (p<0.05) than in the control
group. As can be seen from the results ob-

Table 3 - Pro-anti-inflammatory index indicators

in rat blood plasma (Mtm, 1U)

tained, in all animals with an inflammatory
process, the active release and production

Research group

Research period, days
3d | 7th | 10th |

14th

of anti-inflammatory cytokines continues,
as evidenced by higher results than in intact

Intact animals (n=10)

1,625+0,20

animals; however, compared to previous re-

Control group (n=10)

11,000+0,60*| 2,719+0,55 |2,102+0,45|1,870+0,28

sults, a gradual decrease and approximation

Research group 1 (n=20)

5,868+0,45*" | 1,788+0,35 |1,741+0,30(1,694+0,20

to the norm can be noted.
On the 14th day of the experiment, IL-10

Research group 2 (n=20)

6,429+0,60*%| 1,897+0,45 |1,745+0,23|1,647+0,23

levels decreased significantly and were al-

Research group 3 (n=20)

4,575+0,43*%|1,094+0,23%|1,191+0,25|1,549+0,15

most normal in all experimental groups. In
the control group, the IL-10 content was
4.610.4 pg/ml, in experimental group No. 1
—4.9+0.3 pg/ml, and in experimental group
No. 2 — 5.1+0.2 pg/ml. The result was slightly higher in
the group of animals that received local treatment of in-
flammatory wounds with hydrogel dressings saturated
with silver ions and an antioxidant preparation (5.6+0.1)
pg/ml, but it did not differ statistically from the normal
values and the control group. Therefore, it can be con-
cluded that on the 14th day of the inflammatory pro-
cess, IL-10 levels approach normal values and baseline
homeostasis in all experimental animals.

Dynamics of the ratio between interleukin (IL-6 and
IL-10) levels in rat blood plasma.

The task of determining the balance between pro-
and anti-inflammatory reactivity of the body can be
solved by applying the formula proposed by the author,
the essence of which lies in the ratio of the pro-inflam-
matory cytokine interleukin-6 to the anti-inflammatory
cytokine interleukin-10. With the help of this indicator,
it is possible to clearly trace the phases of the inflamma-
tory process, its peak, the period of subsidence, and the
gradual return to normal. From the data obtained from
intact animals, the ratio of IL-6 to IL-10 was calculated
to be 1.625 IU This result was taken as the norm for the
pro-anti-inflammatory index in further research.

The results obtained on the third day of the study
showed that pro-inflammatory reactions significantly
prevailed in all experimental animal groups. The level of
anti-inflammatory response was noticeably suppressed.
At this stage of the experiment, the cytokine ratio was
the highest (p < 0.05), although there were some sig-
nificant differences between the groups. The indicator
was particularly significant in the control group animals,
which was 11 IU, which is 576.9% more than in intact an-
imals, i.e., normal. Animals treated locally with hydrogel
films also showed a significant predominance of pro-in-
flammatory processes — the indicators were almost
identical in experimental groups 1 and 2: 5.868+0.45 1U
and 6.429+0.60 IU, respectively. These indicators did not
differ statistically significantly from each other. The low-
est relative ratio of interleukins (IL-6 and IL-10) was in
the third experimental group — 4.575+0.43 U, which is
181.5% higher than the norm (p<0.05). The difference
between this index and that of the control group animals
is statistically significant: the prevalence of pro-inflam-
matory processes was 2.4 times higher than with the
standard treatment regimen (table 3).

The most indicative data on the relative ratio of the
inflammatory process were obtained on the seventh day
of the study. A sharp decline was noted compared to the
third day. The highest result was in the control group —
2.719+0.55 IU, which clearly reflected the general ten-

Notes: * — there is a significant difference (p<0.05) between the pro-anti-inflammatory
index values in the blood plasma of rats and intact animals; # — there is a significant
difference (p<0.05) between the pro-anti-inflammatory index values in the blood
plasma of rats and the control group.

dency towards the equalization of pro- and anti-inflam-
matory reactions in the animals’ bodies. The indicator
in the control group exceeded that of intact animals by
67.3%, but differed significantly from the previous re-
sult — it was 4.05 times lower than on the third day. The
results obtained in the first and second experimental
groups did not differ statistically and were almost iden-
tical (1.788+0.35 and 1.897+0.45 IU). It is noteworthy
that the indicators in these groups also hardly differed
from those of intact animals, which indicates a positive
result of the use of hydrogel dressings saturated with sil-
ver ions or an antioxidant preparation. However, if we
calculate the pro- and anti-inflammatory balance in the
third experimental group (1.094+0.23 IU), it was even
lower than normal on the seventh day, indicating a pre-
dominance of anti-inflammatory reactions in the body in
response to damage. In other words, there was greater
activation of the body’s compensatory capabilities when
using hydrogel dressings saturated with silver ions and
an antioxidant preparation.

When evaluating the results of the ratio on the 10th
day, there is a tendency towards its gradual decrease
with equalization in all groups and to the normal value.
In the control group (2.102+0.45 IU), the first experi-
mental group (1.741+0.30 IU), and the second experi-
mental group (1.745+0.23 |U), a slight decrease was ob-
served, which was not statistically significant compared
to each other or to the indicator on the seventh day. The
results indicate that, on the tenth day after the start of
treatment, the body’s anti-inflammatory defence mech-
anisms are strengthened, with parallel processes of in-
flammation subsiding. It should also be noted that in the
test animals of the first and second groups, the cytokine
pro-inflammatory ratio did not differ statistically signifi-
cantly from the accepted norm in intact animals. From
this, we can conclude that recovery in these animals oc-
curred faster than in the control group animals. Upon
analysing the results obtained in animals treated with
hydrogel films saturated with a combination of silver
ions and an antioxidant drug, we observe that the body’s
anti-inflammatory response prevails, as evidenced by a
lower IL-6 to IL-10 ratio (1.191+0.25 IU) compared to in-
tact animals — 1.625+0.20 IU.

The results obtained on the 14th day of the exper-
iment did not differ statistically significantly from the
norm in all groups of animals. In the control group, it
was 1.870+0.28 IU, in the first experimental group
— 1.694+0.20 IU, in the second experimental group —
1.647+0.23 IU, and in the third — 1.549+0.15 IU, respec-
tively. That is, on day 14, we can state that the inflamma-
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tory process in the experimental animals has completely
subsided and the pro- and anti-inflammatory reactions
at the cytokine level have been balanced.

The highest concentration of IL-6 was on the 3rd day
of the inflammatory process. On the 7th and 10th days,
a gradual decrease in the content of pro-inflammatory
cytokine was recorded as the inflammatory reaction
subsided, which correlates with the data of foreign au-
thors [13, 14]. Regardless of the type of treatment, on
the 14th day, the IL-6 level stabilized and approached
normal in all groups of experimental animals. However,
the use of hydrogel dressings saturated with silver and
antioxidants, as proposed by the author, contributes to a
decrease in pro-inflammatory interleukin to a level that
is statistically indistinguishable from normal already on
the 10th day. This confirms the results of foreign authors
who studied the dynamics of IL-6 during the healing of
inflammatory wounds [15, 16].

The IL-10 level on the third day was significantly
lower than normal in all groups, with no significant dif-
ferences between them. The smallest decrease in IL-10
content was recorded in the third experimental group
— 4.010.1 pg/ml, which was not statistically significant-
ly different from normal. The results show that on the
third day, inflammatory reactions are pronounced, and
the compensatory anti-inflammatory response is sup-
pressed. On the seventh day, the active launch of an-
ti-inflammatory mechanisms and the compensatory an-
ti-inflammatory response syndrome are induced. IL-10
begins to perform its function of suppressing the synthe-
sis of other pro-inflammatory cytokines, which confirms
data obtained from other sources [17]. A sharp increase
in IL-10 content was observed in all animal groups. The
largest increase in its content was recorded in the third
experimental group — 9.610.7 pg/ml. While on the 7th
day of the inflammatory process, a sharp increase in
IL-10 content was observed in animals, on the 10th and
14th days, a gradual decrease and approximation to nor-
mal values were noted. The result was slightly higher in
the group of animals that received local treatment of in-
flammatory wounds with hydrogel dressings saturated
with silver ions and an antioxidant preparation —5.6+0.1
pg/ml, but it did not differ statistically from the normal
values and the control group.

Analysis of the dynamics of the pro- and anti-inflam-
matory balance showed that the most pronounced man-
ifestation of the inflammatory process and suppression
of the body’s compensatory reactions was observed on
the third day.

The most indicative data on the relative ratio of the
inflammatory process were obtained on the seventh day
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of the study. A sharp drop was noted compared to the
third day. The highest result was in the control group —
2.719+£0.55 IU, which clearly reflected the general ten-
dency towards the equalization of pro- and anti-inflam-
matory reactions in the animals’ bodies. However, in the
third experimental group, it was even lower (1.094+0.23
IU) than the normal value, indicating a predominance
of anti-inflammatory reactions of the body to damage
when using hydrogel dressings saturated with silver ions
and an antioxidant preparation.

On the 10th day, the body’s anti-inflammatory de-
fense mechanisms are strengthened, with parallel pro-
cesses of inflammation subsiding. In the first (1.741+0.30
IU), second (1.745%0.23 IU), and third (1.191+0.25 IU)
experimental groups, the cytokine pro-inflammatory
ratio did not differ statistically significantly from the ac-
cepted norm in intact animals. The results obtained on
the 14th day of the experiment did not differ statistically
significantly from the normal value in all experimental
groups of animals and were consistent with the data
presented in the works of other authors [17, 18]. That is,
the recovery of animals treated with hydrogel films sat-
urated with a combination of silver ions and an antioxi-
dant drug was faster than in the control group animals.

Conclusions.

1. A sharp decrease in the pro-inflammatory cyto-
kine response and activation of the compensatory an-
ti-inflammatory response were observed on the seventh
day of the inflammatory process. It should be noted that
in rats treated with hydrogel films containing metal ions
and an antioxidant drug, it was even lower than in in-
tact animals under normal conditions. This indicates a
significant positive effect on the activation of the anti-in-
flammatory response of the proposed films and a good
therapeutic effect from their use.

2. The time to reach balance and approximation to
normal anti-inflammatory processes is reduced in all
animals treated with hydrogel films for local treatment,
with a predominance of anti-inflammatory responses in
animals of the third experimental group. This allows us
to conclude that the local application of hydrogel dress-
ings saturated with medicinal preparations reduces the
duration of treatment of the inflammatory process.

Prospects for further research.

The results of the study can be used for further clini-
cal research into the effectiveness of hydrogel dressings
saturated with silver ions and antioxidant preparations
for the local treatment of odontogenic abscesses and
phlegmons.

OzoHoscbKuli P. 3., MenoHu4yk KO. M., C10600sH P. B.
AHANI3 AUHAMIKU BMICTY MPO- TA NPOTU3ANAZIbHUX LUATOKIHIB
Y MZ1IA3MI KPOBI nigaaocnigHnX TBAPUH NPU MICLUEBOMY 3ACTOCYBAHHI
rNAPOrENEBUX NOB’A30K

JIbBiBCbKMIA HaLiOHaNbHUIT MeanUHUIA yHiBepcuTeT imeHi JaHuna ManauubKoro (m. /lbeis, YKpaiHa)
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Baxcauge micue y po3sumky 20cmpo2o 3arnadsabHO20 npouecy sidizparome pi3Hi npo- ma npomu3anasnbHi
UUMOKIHU. B 3anexcHocmi 8i0 enaugy HA 3amnasvHi npoyecu iHMepaeliKiHu nodingromeca Ha npo3ananvHi (I/1-
6) ma npomu3sananeHi (I/1-10). Mema 0ocnidweHHA — aHani3 QUHAMIKU MPO- Ma NpPomu3ananbHUxX YUMOKiIHie y
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naasmi Kposi wypie 8 ekcriepumeHmi rnpu 3acmocy8aHHi 2idpozenesux noe’a30K Hacu4eHux ioHamu cpibaa ma
AHMUOKCUOAHMHUMMPENnapamom o8 Micyes8020/1iKy8aHHA3ANAA6HUXMTPoYecis. EKcriepumeHmanoHe 00CAi0MEHHS
byno nposedeHo Ha 80 cmameso3pinux wypax-camuysax. Busuanu 3a20€HHA ekcriepumeHmasbHOI iHQiIKoBaHOI paHu
Mpu 3aCMOCYy8aHHI 2idpoeesniesux Mo8’A30K HACUYEHUX IKAPCbKUMU peyosuHamu. BusHauyeHHA egekmusHocmi
/710KanbHOI mepanii oyiH8asu 3a 0ornomoaoro bioximiyHux memodis. AHAI3 OUHAMIKU NPO- MA NPomMu3anasabHo20
b6anaHcy nokasas, wjo Halibinbwa MaHighecmauyis 3arnasbHO20 NPOUecy ma rnpueHiYeHHA KOMMeHCamopHUX peaxkyili
op2aHiamy criocmepieaemscs Ha 3-mio 006y. [Tokazosumu OaHi 8iIOHOCHOR20 crisgiOHOWeHHsA nepebizy 3anasabHo20
npouecy 6ysno ompumati Ha 7-my 006y. Halisuwum 6ys pesynemam y epyni kKoHmposnto — 2,719+40,55 y.o., wo 4imxko
8i006paxas 3a2asb6HYy MeHOeHYito 00 BUPIBHIOBAHHA MPO- MA MPOMU3ANaabHUX Peakyil 8 opeaHiami meapuH.
OO0HakK, y mpemili 0ocnidHil epyni 6iH 6ye Hasime meHwuli (1,094+0,23 y.0.), HiX MOKA3HUK HOPMU, WO C8i0YUMb
Mpo MepesaXaHHA MPomMu3ananbHUX Peaxkyili op2aHiamy HA MOWKOOMCEHHA Mpu 30CmMOCYB8aHHI 2i0pozenesux
Mo8’A30K, Hacu4vyeHux ioHamu cpibsa ma aHmMuokcudaHmMHuUm npenapamom. Ha 10-my 0oby e8i0bysaecmobcsa
MoCuUsIeHHA NPoMuU3anasnbHUX 3aXUCHUX MeXaHi3Mig 0p2aHi3my 3 napanenbHUMU npoyecamu CMUXaHHA 3aManbHUX
Asuw. Pesynemamu, ompumaHi Ha 14-my 006y ekcriepumeHmy, cmamucmu4yHo 00CMOBIPHO He 8i0pi3HAAUCA
8i0 MOKA3HUKA HOPMU 8 YCix nid0oCniOHUX epynax meapuH. 3acmocy8aHHA 2idpozenesux nos’s30K 00380/A€

CKOpomumu mpueanicme siKy8aHHA 3aras1bHO20 MPoyecy.
Knro4oei cnoea: 2idpoaeni, 3ananbHi npoyecu, YyumokiHu, iHmepnelikiH-6, iHmepnelikiH-10.

3B’A30K ny6nikauii 3 nnaHoBMMM HayKOBO-AoOCAig-
HUMU poboTamu.

PoboTa € dpparmeHTOM KOMMNIEKCHOI HayKOBOi TemMM
«YNOCKOHANEHHA Ta BMNPOBAAKEHHA METOLIB PEeKOH-
CTPYKTMBHO-BIAHOB/IOBA/IbHUX OMepauin Ta pereHe-
PaTUBHUX TEXHOJONN Y LWeNenHo-ANLEBIN AiNaHLI»,
HOMep AeprKaBHoi peecTpauii 0120U002134 kadeapwu
XipypriyHOi CTOMATONOrIi Ta LWenenHo-AnueBoi Xipyprii
cTomaTosioriyHoro pakynbrety [HM «/1bBiBCbKMIA HaLio-
Ha/IbHUIM MeaMUYHUI yHiBepcUTeT imeHi JaHuna Manvub-
KOro».

Bctyn.

BaxknnBe micue y pPO3BWUTKY FOCTPOro 3amnasibHoOro
npouecy BigirpatoTb pi3Hi Npo- Ta NpoTMsananbHi UKn-
TOKiHW. 30Kpema, OAHMM 3 BiJOMUX MNpPO3anaabHUX
LUMTOKIHIB € iHTepNEeNKiH-6, AKUIA aKTUBYE reHU-MiLLEHI,
O perynTb PO3BUTOK, AudepeHLiaLito, anonTo3 Ta
nponidepauito KNiITUH. Y cBOtO Yepry, iHTepaenkiH-10 €
OCHOBHWMM MPOTU3aNANbHUM LUTOKIHOM, KWW HaBiTb Y
MiHIManbHUX KOHLLEHTPALAX CNPUAE 34IMCHEHHIO edeK-
TUBHOI perynaAujii KNITMHHOrO roMeoCTasy LUIAXOM Npur-
HiYeHHA NPO3ananbHUX LUTOKIHIB.

IHTEpPNEMKIHM — Le UMTOKIHK, AKi 3a CBOE Bya0BOIO
€ noninentuaamu, wo 6epyTb y4acTb y peryatoBaHHi 3a-
XUCHUX peakuin opraHiamy. ®isionorivyHi dyHKLUIT BUKO-
HYIOTbCA 33 PaxXyYHOK crneundiyHnx KNiTMH-peuenTopis
3 BMCOKOM adiHHicTio. Yepes gekinbka roguH nicna Aaii
naToreHis, makpodaru B AiNAHLj BOrHMLLA 3aMafeHHA
3aMnyCcKaloTb CUHTE3 LMUTOKIHIB, AKi aKTUBI3yOTb QYHKLIT
iMYHHUX KniTUH. Tpu ubomy BiAOYyBaeTbCcA KacKkapg pe-
aKLUii 3 BUBIIbHEHHA HU3bKOMONEKYNAPHUX MeZiaTopiB
3ananeHHa [1, 2, 3].

B 3aneXHOCTi Bif BNAMBY Ha 3ana/ibHi NpoLecu iH-
TEPNENKIHNM MOAINATLCA Ha Mpo3anajbHi Ta MNPOTU-
3ananbHi [4]. OgHMM 3 Npo3ananbHUX iHTEPAENKIHIB €
iHTepnelkiH-6 (I/1-6), a OCHOBHMM MpPOTM3anasbHUM —
iHTepnelkiH -10 (1/1-10).

IHTepnenkiH-6 — (nneloTponHMA) npo3ananbHUiA
LUTOKIH 3 MOJIeKyNAPHOK Macot 26 K[a, AKUN CUH-
TE3YETbCA IMMYHHUMW Ta CTPOMANbHUMM KNITUHAMMK,
30KpemMa, Makpodaramu, eHAO0TeNIANbHUMM KAITUHAMMU,
¢ibpobnactamu, T- i B-nimpountamn, AeHAPUTHUMMU
KNiTUHaMK. AKTMBaTOpamu cuHTesy I/1-6 € iHTepneit-
KiH-1, iHTepnelkKiH-2, iHTepdepoHU Ta KOJIOHIECTUMYIO-
toui GakTopw, a iHribiTopamm - iHTepaeliKiH-4, iHTepnei-
KiH-10 i iHTepneikin-13 [5, 6].

IHTEepNEenKiH-6 BUKOHYE ayTOKPUHHY, MapPaKPUHHY i
«TOPMOHOMOAIOHY» pPerynaTopHy OyHKLiO pi3HOMaHIT-
HUX $i3ioNoriyHMX Ta NATONOrIYHUX NPOLECIB, 30KpeMa i
roctpoi ¢asu 3ananeHHs [7].

IHTepnenKiH-10 € OCHOBHMM MpPOTU3aNaNbHUM LU-
TOKIHOM, AKMI BUKOHYE CBOIO QYHKLLIIO LLNAXOM MPUTHI-
YEeHHA CUHTe3y NpPo3anasibHUX iIHTEPNENKIHIB, TaKUX AK
iHTepNenKiH-1B, iHTepnemnkiH-6, iHTepNenKiH-8, iHTep-
Nenkin-12, intepdepoH-y, iHTepdpepoH-a. CuHTtes 1/1-10
BifbyBaeTbcs T-xennep-2-nimeountutamm, B-nimdpouu-
TamMu, MOHOUMTaMW, Makpodaramu, KepaTMHOUUTaMK,
ONacuUCTUMM  KAITUHAMK, TUMoUMUTaMK. IHribiTopamm
BUpPO6aeHHs I/1-10 € MOHOUMTH, aKTMBOBAHI Jlinonosica-
Xapuaamu, a Takox iHTeppepoHu-y. [8]. BiH npurHivye
edekTopHi PyHKUIT makpodaris, T-Kinnepis, HenTpo-
odiniB, cuHTE3 iHTepdepoHa-y, CTUMYAIOE B-KNITUHHY
nponipepauio Ta AO3piBaHHA TUMOLUTIB, XEMOTAKCUC.
IN1-10 cnpuAe pocTy ONacuUCTUX KNITUH, CeKpeuii imyHo-
rnobynidis. TobTo, roNIoBHOK dYHKLUj€E iHTepaelKkiHy-10
€ 0bMeXKeHHA Ta NPUTHIYEHHA 3ananbHoro npouecy [9].

Merta gocnigKeHHs.

AHani3 gMHaAMIKM NPO- Ta NPOTM3anNasibHUX LLUTOKIHIB
y MJ1Ia3Mi KPOBI LLypiB B €KCNEPUMEHTI NPUY 3aCTOCYBaHHI
rifporenesunx Nos’a3oK HaCMYEHNX ioHamu cpibna Ta aH-
TUOKCUAAHTHUM MPenapaTom A MiCLEBOTO JliKyBaHHA
3anasbHUX NPOLLECIB.

O6’eKT i meTOaU AoCNiAXKEHHA.

Mig yac BUKOHAHHA LbOro AOCAIAXKEHHA 4OTPUMYBaA-
JIUCb 3arasibHONPUMAHATUX MiXKHAPOAHUX HOPM | MpaBuA
po6oTH 3 eKcnepMMeHTalbHUMKU TBapUHAMM, 3rigHO 3
«3aralbHUMKU ETUYHUMU NMPUHLUMAMWN EKCNEPUMEHTIB
Ha TBapuHax», cxBaneHumm lll HauioHanbHMM KOHrpe-
com y Kuesi 2007 p., Ta [eNbCiHKCbKOK AeKMapaLlieto:
«lMpaBnna WOAO0 BMKOPWUCTAHHA EKCMepUMEHTANbHUX
TBAPUH Yy EKCNepUMEHTANbHUX [OCNIAXKeHHAX» 1964-
2000 pp.

EkcnepumeHTanbHe [OCAIAMKEHHA NPOBOAMAM HaA
6asi BiBapito J1bBIBCbKOro HalioOHa/NbHOTO MeANYHOro
yHiBepcuTeTy imeHi [JaHuna lanuupkoro. Ycix TBapuH
yTpumyBanu 3rigHo 3 CaHiTapHMMK NpaBunamm no ob-
NAWTYBaHHIO, 06M1aZlHAHHIO Ta YTPMMAHHIO eKcnepwm-
MeHTaIbHO-6i0N0rYHMX KNiHiK (BiBapito), Ae BOHW OTpK-
MYyBa/IM CTaHAAPTHUMA Xap4YOBUI PaALLiOH.

EKcnepumeHTanbHe AOCNiAXKeHHA 6yn0 npoBeaeHO
Ha 80 cTaTeBO3pPINX Lypax-cCamLAX NiHii Bictap 3 macoto
Big 150 go 200 rpam.
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BuBYanM 3aroeHHA eKcnepuMeHTaIbHOI iIHpiKoBaHOI
pPaHu y NigaocnigHUX TBAPMH NP 3aCTOCYBaHHI rigpore-
NleBUX NOB’A30K HAaCUMYEHUX NiKAPCbKMMW PeYOBUHAMM.
Ons uporo 6iMM CTaTEBO3PINMM LLypaM-CaMLUAM AiHiT
BicTap 3a foby 4,0 onepaTMBHOro BTPy4aHHA NPOBOAMAN
AeninAauilo Ha CNUHI y MmixknonaTkosi obnacti. Ha aeni-
NIbOBAHIM AinsHUi nicna acenTMYHOT 06pPO6KM BUCiKana-
CA AiNAHKA WKipW 3 NigLWKIPHO XMPOBOHO KAITKOBUHOO
po3mipamm 2x2 cm Ao nosepxHeBoi dacuii. Micaa yboro
B YTBOPEHY paHy BBOAMIM MaNeBy Ma/IMYKy HACUYEHY
KynbTypoto Staphylococcus aureus. PaHy 3anvwanu Bia-
Kputoto. Ha TpeTio foby y wypis dopmyBanacs noBHO-
LiHHa rHiMHa paHa 3 ycima 03Hakamu 3ananeHHa [10].

Po3nogin ekcnepuMmeHTasNbHUX TFPyn TBAapWUH Npwu
BMBYEHHI ocobamBocTelt nepebiry rHiMHOro pPaHoOBOroO
npotecy 6yB HaCTYNHUM:

1) iHTaKTHI TBapmHM (10 WwypiB-camuis);

2) KOHTPO/IbHA rpyna — TBAapMHaM BKasaHOi rpynu
paHa npomwueanacs 3% posunHom H O, Ta Haknaganacs
CTepubHa MaseBa NoB’A3Ka 3 J/IeBOMiKonem Ha TpeTiit
AeHb nicna ii mogentoBaHHA (10 wypis-camuis);

3) pocnigHa rpyna 1 — TBapuMHam Ha TpeTin AeHb
nicna MoAentoBaHHA paHy MPOMMUBAAN PaHy PO3YMHOM
H,0, Ta Haknaganu rigporenesy NoB’sAI3Ky Hacu4eHy io-
Hamu cpibna (20 wypis-camuis);

4) pocnigHa rpyna 2 — TBapMHaM Ha TPeTin AeHb
nicns MOAENoBaHHA paHy posunHom H, O, Ta Haknaganm
rigporenesy NOB’A3KY HAaCMYEHY NPENapaTOM aHTUOKCK-
OaHTHOT Aii «KBepueTtmH» (20 wypis-camuis);

5) pocnigHa rpyna 3 — TBapuHam L€ rpynu, Ha Tpe-
Tilt nicna moaentoBaHHA iHPiKOBaHOI paHM NpoBoAUAM
06pobKy paHu posunHom H, O, Ta Haknaganm rigpore-
NeBy NoB’A3Ky HacM4eHy ioHamu cpibna Ta NnpenapaTom
AHTMOKCMAAHTHOI Aii «KBepueTuH» (20 wypis-camuis).

Yci ripporeni ¢ikcyBanu Ao paH Ha CNWHI TBapwWH 3a
[0MnoMoroto Mmapnesoro 6uHTa Ans 3anobiraHHO iX 3Mmi-
LLEeHHA Ta 3/IM3yBaHHIO TBaPUHAMMU.

Br3HaueHHA edeKTUBHOCTI 3anponoHoBaHOiI o-
Ka/IbHOI Tepanii oLiHIOBaAN 33 fONOMOroto HioximiyHmx
MeToAiB. B AKOCTi NOKasHWKa HOpMM Npu aHanisi nabo-
PaTOPHMX MOKa3HUKIB MPUMAHATO BBaAXKAaTU MOKa3HUKMK
iHTAKTHUX TBAPWH, AKMM He MogaentoBanu iHdikoBaHy
paHy. Busogmaun TBapuH 3 ekcnepumenTy Ha 3, 7, 10, 14
[06y. [ina bioximivuHMX gocniarkeHb 6pasiv KpoB i3 Wnit-
HUX CYZWH.

[Nna BUBYEHHA AMHAMIKM iHTepneikiHiB (1/1-6 Ta I/1-
10) y wypiB 3abMpanmn KpoB y BKasaHi TEPMiHM Ta LeH-
Tpudyrysanm npm 3000 obepTiB Ha XBUIMHY BMPOAOBIK
10 xBunuH. BukopuctosyBanu Tectosi cuctemm Rat
IL-1B ELISA BMS630 1 Rat IL-10 ELISA BMS629 (Bender
MedSystcms, Vienna, Austria) 3 ¢ikcoBaHUMM aHTUTINa-
MW (MoniknoHanbHUMK — ans 11-6, MOHOKIOHANbHUMMU
— ans 11-10). Mposoamnu iHKybauilo BNpoAoBX OBOX
roAnH 3 H6ioTMHKOHIOratom. MpomuBanM NAaHWeTU Big
6ioTMHKOHIOraTy Ta AofaBann ctpenToBianH-HRP, nican
4yoro nposoaunn iHKybauito BnpogosK 1 roguHu. Micna
LbOro MPOMMBANM NIYHKM MNAHLWeTY Ta iHKybyBaau 10
XBWJIMH BMICT JIYHOK 3 PO34YMHOM TETPaMeTunbuamHa
3 noganbwnm dapbysaHHAM. KoHueHTpauia iHTepnen-
KiHiB BUMiptoBanaca 8 nr/mn [11, 12].

CniBBiAHOLWEHHA MiX BMIiCTOM iHTepeliKiHiB (I/1-6
Ta 1/1-10) y nnasmi KpoBi WypiB BU3HAYaAN LLIASXOM PO-
3PaxyHKy BiAHOLIEHHA OTPUMAHMX SAHUX BMICTY iHTep-
NelKiHy-6 Wwoa0 BMICTy iHTepneliKiHy-10 y nna3mi KpoBi
LLYPIiB Y AAHWUIN TEPMIH CNOCTEPEKEHHS.

banaHc npo-npoTtmsananbHoi
PEaKTUBHOCTI OpraHiamy = AL-6
1L-10

MaTeMaTUKO-CTaTUCTUYHY O0BPOBKY OTpUMaHUX pe-
3yNbTaTiB AOCAIAXKEeHb MPOBOAUAN METOoAAMM ONMUCOBOIT
Ta aHaNITUYHOI CTaTUCTUKKU. BpaxoBytoum Te, WO BCi A0-
CNiaXKyBaHi AaHi HOCWUIM XapaKTep BapiauilHMX pAais
i3 HOpManbHMM (raycCiBCbKMM) PO3MNOAiN0OM, NPU ONUCI
pe3ynbTaTiB 3aCTOCOBYBaNMN cepefHE apudMeTUYHe 3Ha-
YEeHHA Ta MOro cTaHAapTHY NoxMbKy (Mxm). MopiBHAH-
HA cepefHiX BEIMYUH Y PI3SHUX rpynax 34iMcHI0OBaAN 3a
[0MOMOrOH HEMAPHOTO, Y NOB’A3aHMX Fpynax — NapHoro
t-kpuTepito CTbrogeHTa. [TOKa3HMKKM Ya CTOK NpeacTasne-
HO i3 cepeAHbOO NOXMBKOI (Pirmp, %), CYTTEBICTb pi3-
HULj MiXX HUMMK BM3HAYanu 3a KpuTepiem MipcoHa (x2).
Pi3HMLIO NOMIXK NOPIBHIOBAaHUMM FPyNnamm BBaXKanu o-
cToBipHoto npwm p<0,05.

Pe3ynbTatv A0CAiAKeHHA Ta iX 06roBopeHHs.

Pesynemamu emicmy iHmepnelKiHy-6 y naasmi
Kposi wypis.

IHTepNenKiH-6 BigHOCMTBCA A0 MNPO3anajbHUX LU-
TOKiHiB, AKi bepyTb Be3nocepegHto yyacTb y perynsuii
3ananbHoro npouecy. AKTUBHe BMBINbHEHHA I/1-6 cay-
rYE€ HaAiMHUM Ta AOCTOBIPHMM MAPKEPOM AKTUBHOCTI
3anasibHMX MPOLECIB B OpraHiami. BUBYEHHA AUMHAMIKK
BMICTy iHTep/ielKiHy-6 y niasmi KpoBi MiggocnigHux
TBapUH A03BONAE OLHUTU KOPEryro4vmii BNAMB 3aCTOCO-
BYBAHOrO BUAY NiKyBaHHA. I/1-6 € NoTy»KHMM daKkTopom
CTUMYANALIT 3aNafeHHs, Lo NPOABAAETLCA MOro 3pOCTaH-
HAM Ha NOYaTKOBMX eTanax NaTo/IoriYHOro nNpoLecy.

OTOX, aHanNi3ylouM OTPMMAHI AaHi, MOXHa BiAMITU-
T, WO Ha mpemio foby eKcnepuMeHTy KOHLEeHTpauinA
I/1-6 y nna3mi KpoBi 3HAYHO NepeBuLLyBana NOKA3HUK iH-
TaKTHUX TBapwuH (7,8+0,4 nr/mn) B ycix rpynax (p<0,05),
y AKMX ByB 3MOAEeNbOBaHWI 3ananbHuUiA npouec (Tabn
1). OuikyBaHO, Hanbinblwe 3poCTaHHA Bya0 BiamiueHO
y TBapuH KOHTPOAbHOI rpynu (26,4+2,2 nr/mn). Ctatu-
CTUYHO AOCTOBIPHOI Pi3HULi He BUABNEHO MiXK TBapU-
HaMKM nepwoi Ta Apyroi AocnigHux rpynu — 22,3+1,7
nr/mn Ta 22,5+2,1 nr/mn BignosigaHo. HalimeHuwe 3po-
CTaHHA BMiCTY I/1-6 BigHOCHO iIHTAKTHMX TBAPWUH Ta rpynu
KOHTPO/t0, BY/10 OTPUMAHO Y TBAPWH TPETbOI AOoCNigHOT
rpynu, SKUM A8 MICLEBOrO NiKyBaHHA THiMHO-3anab-
HWX paH BUMKOPWUCTOBYBA/IM rigporenesi NoB’A3KM, Hacu-
YyeHi ioHamu cpibna Ta npenapaTom aHTUOKCUMAAHTHOI Aii
—18,3+1,6 nr/mn.

OuiHIo0YM pe3ynbTaT Ha cboMy A06Y eKcnepumeH-
Ty, Bigmiyanm, Wo B ycCix rpynax nignocnigHux TBapuH
BifOyBanocs 3HMKeHHA BMmicTy I/1-6 B NOpiBHAHHI 3 no-
KasHMKaMK TpeTboi Aobu. HalimeHWw nomiTHa gMHamiKa
cepep, ycix TBapWH 3 paHamMu cnocTtepiranaca y rpyni
KoHTposto (17,4%1,9 nr/mn). CTaTUCTMYHO AOCTOBipHE
Ta 3Ha4yHe 3MeHLWeHHs BMicTy |/1-6 BigHOCHO nonepes-
HbOFO AOCNIAMKEHHA Ta MOKA3HWUKIB TPynu KOHTPOSIO,
bikcyBann y TBapuH, AKMM 3aCTOCOBYBanM rigporeni
3 ioHamu cpibna (gocnigHa rpyna Ne 1) — 14,3+0,9 nr/
M/ Ta rigporeni, Hacu4YeHi aHTUOKCUAAHTHUM Npenapa-
Tom (mocnigHa rpyna Ne 2) — 14,8+1,2 nr/mn (p<0,05).
Hali6inblw 3HMKeHHsA I/1-6 dikcyBanoca y TBAPUH TPeTbOi
pocnigHoi rpynu — 10,5+0,7 nr/mn (p<0,05), wo xapak-
TEPU3YE MO3UTUBHUIN KOMMAEKCHUW BMNUB CKAALOBUX
rigporenesux nos’A30K, AKMMW NPOBOAMNIOCA MicLeBe
NiKyBaHHA TBapWH AaHOI rpynu.

Ha 10-my 006y ekcnepuMMeHTY NPoA0BXKYBaAM BiaMi-
4YaTW NOCTYNOBE 3HUMKEHHA KOHUEeHTpauii 1/1-6 y nnasmi
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KpoBi WypiB. Y KOHTpoAbHin rpyni — 10,3+1,3
nr/mA, WO, o4HaK, BCE OA4HO He Bignosigae

Tabnauua 1 — fiuHamika BMicTy iHTepaelikiHy-6 y nna3mi Kposi

eKcnepumeHTanbHux TBapuH (Mtm, nr/mn)

MOKasHMKaM [HTaKTHUX TBapuH (7,8+0,8 nr/
M), TOBTO, MOKa3HWKY HOPMMU. Y AOCAIAHUX

rpynax Ne 1 ta Ne 2 d¢ikcyBanoca noctynose
HAaBNMKEHHSA A0 NOKA3HMKIB iIHTAKTHUX TBAPUH,

CTaTUCTUYHO HUXKYe Bi,EI,HOCHO rpynu KOHTPOAKO

—9,440,8 nr/mn 1a 9,6+07 nr/mn (p<0,05). Haii-

6inblu 6GAN3bKMMU A0 PiBHA iIHTAKTHUX TBAPWH

6ynun gaHi y gocnigHin rpyni Ne3 — 8,1+0,8 nr/
M.

e e TepmiH focnigeHHs, o6a
3ta | 7a | 10-a | 14-a
IHTaKTHI TBapmHK (n=10) 7,80,4
KoHTponbHa rpyna (n=10) | 26,4+2,2* | 17,4+1,9* | 10,3%1,3 8,6+0,7
LocnigHa rpyna 1 (n=20) 22,3+1,7* | 14,3+0,9* | 9,4+0,8 8,3%0,5
LocnigHa rpyna 2 (n=20) 22,542,1*% | 14,8+1,2* | 9,6+0,7* 8,4+0,7
LocnigHa rpyna 3 (n=20) |18,3+1,6*%%| 10,5+07*" | 8,1+0,8 7,9+0,5

3HayeHHA BMiIcTy I/1-6 Ha 14-my 006y eKc-
NepuMeHTy B yCiX rpynax TBapuH 6yno 6amn3b-
KMM [0 PiBHA iHTAaKTHUX TBApPWH, SIKMN OyB
NPUAHATMIA 33 Hopmy — 7,5+0,3 nr/mna. TaK, y
KOHTPO/IbHIM rpyni NoKasHUKKW Halbinbw BigpisHMAKCA
Big Hopmu (8,610,7 nr/mn), npote, 6e3 CTaTUCTUYHOI
noxmnbku. Y gocnignivi rpyni Ne 1 piseHb I/1-6 cTtaHoBMB
8,310,5 nr/mn, WO MeHlle, HiX Y KOHTPOAbHIN rpyni Ta
HabAMMKAETLCA A0 NOKA3HUKIB iIHTaKTHMX TBapMH. Cxoxka
cutyauia y gocnigHin rpyni Ne 2 — 8,4+07 nr/mn. Cra-
TUCTUYHO [OOCTOBIPHO He BiApPI3HABCA Bif, MOKA3HMKA
HopmM piBeHb I/1-6 y TpeTin gocnigHin rpyni — 7,94+0,5
nr/mn.

Pesynemamu emicmy iHmepnelikiHy-10 y naasmi
Kposi wypis.

IHTepneikiH-10 BMKOHYE CBOK OYHKLiO LIAAXOM
NPUrHIYEHHA CUMHTE3Y iHWMX NPO3anajibHUX LUTOKIHIB.
BiH € OCHOBHMM MpPOTM3aNaNbHUM LMUTOKIHOM, Big, aK-
TUBHOCTI AIKOFO 3aneXKaTb NOLIMPEHiCTb, MaHidecTauis
Ta TePMiHM 3aManbHOro npouecy. B 3anexHocTi Big an-
Hamikm BMmicTy 1/1-10, MOXKHA OLiHWUTM CTaH ONipHOCTI Op-
raHiamy Ta CMCTEMHOI BignNoBiAi Ha NATONOrYHMMA Npo-
uec (Tabn. 2).

3a MOKa3HMK HOPMU iHTepnenkiHy-10 y wypiB y
naasmi KpoBi, 6y/i0 B3ATO pe3ynbTaTu y rpyni iHTaKTHUX
TBapuH (4,8+0,4 nr/mn). Ha mpemto 0oby ekcnepumeH-
Ty piBeHb I/1-10 6yB HUXKYE HOPMM B YCiX TBAPWMH, Y AKNX
OyB 3MO4€eNbOBaHWUI THIMHO-3ananbHUIA Npouec y m’s-
KUX TKaHMHax. poTe MiX pi3HMMUK eKcnepumeHTasb-
HMMW TPyNnamm cnocrepiraanca AO0CTOBIPHI BiAMIHHOCTI.
PiseHb 1/1-10 y KOHTpO/bHiN rpyni 6yB maike y ABa
pasun HUXKUMIA (2,4£0,2 nr/mn), HiXK Yy IHTAKTHUX TBApPUH
(p<0,05). TaKOX CYTTEBE 3HUNKEHHSA BigMiYanu y TBapuH
nepwoi gocnigHoi rpynu (3,8+0,1 nr/mn) Ta TBapuH Apy-
roi gocnigHoi rpynu (3,5+0,3 nmn) (p<0,05). MpoTe cTa-
TUCTUYHO OO0CTOBIPHOI Pi3HULI MiXK MOKasHUKaMM LMX
rpyn He 6yno. HaimeHw cyTTeBe nagiHHA BmicTy I/1-10
dikcyBanu y TpeTint gocnigHin rpyni —4,0+£0,1 nr/mn, Ake
CTAaTUCTUYHO HEAOCTOBIPHO BigpisHANOCA Big HOpMmU. 3
OTPMMAHUX Pe3ynbTaTiB BUAHO, O Ha TPETHO
006y 3ananbHi peakuii ACKpPaBO BMpPaXKeHi, a

Mpumitkn: * — HasBHa AocToBipHa pisHMUA (p<0,05) MiXK MOKasHUKaMK BMICTy
iHTep/IelKiHy-6 y Naasmi KpoBi LLypiB BiAHOCHO iHTAaKTHMX TBapWH; ¥ — HasBHa Ao-
cTOBipHa pisHMLA (p<0,05) MiXK NOKa3HWKaMM BMICTY iHTEpPAENKIHY-6 Y NAa3Mi KPOBI
LLypiB BiiAHOCHO KOHTPO/IbHOI Fpynu.

Ginbwmnm (7,810,6 nr/mn, p<0,05), Hik Ha TpeTio O06Y.
Obuapa pesynbtaTn y gocaigHux rpynax Ne 1 ta Ne 2 €
MaliKe y ABa Pasu BULLMMMU, HiXK Y iIHTAKTHUX TBAPWH, Y
AKUX NMOKa3HWK Ha 7-My 406y ctaHosuB 4,8+0,4 nr/ma.
Halibinblie 3pocTtaHHa BmicTy 1/1-10 dikcyBanu y TpeTii
gocnigrin rpyni—9,6x0,7 nr/mn. Liei pesynbrat 6ys cTa-
TUCTUYHO A0CTOBIPHO BUWMM (p<0,05), HiXK Y IHTAKTHUX
TBApPWH, KOHTPO/IbHOI rpynu Ta MOPIBHAHO 3 MOKa3HW-
KOM Ha TpeTio Aoby. OTXe, Ha cbomy A00y iHiujioTbeA
KOMMNEHCATOPHI peaKLii opraHiamy WAAXOM MOCUNEHOTO
CMHTe3y NPoTU3anasbHNUX MeajiaTopis Ta iHribiTopiB CUH-
Te3y Npo3ananbHUX LUTOKIHIB.

AKWo Ha cbomy 06y 3ananbHOro npouecy y TBa-
pPUH BUABAAAW BypxMBe 3pOoCTaHHsA BMicTy I/1-10, To Ha
10-my Ooby Bigmiyanocs MOCTYNoBe MOro 3HUMKEHHS.
Tak, y rpyni KOHTPONK NOKasHWK 1/1-10 maitke Habau-
aBcA 40 nokasHuka Hopmu (4,9+0,5 nr/mn) Ta ctatu-
CTMYHO Bif, HbOro He Bigpi3HaABcA (p>0,05). Cxoxa Kap-
TUHa crnocTepirana y nepwin (5,4+0,4 nr/mn) Ta apyrin
(5,5%0,2 nr/mn) gocnigHux rpynax. PesynstaTv y Lmx rpy-
nax NpPOAOBKYBa/IM NepeBuLLYBaTU HOPMY, NPOTE CTaTU-
CTMYHO He BiAPI3HANAUCA Big HET Ta BiA rpynn KOHTPOHO.
Y TpeTii gocnigHin rpyni TakoX ¢ikcyBannM 3HUMKEHHSA
(6,810,2 nr/mn) Bmicty I/1-10 y NOpPiBHAHHI 3 CbOMOIO
foboto, NpoTe, CTaTUCTUYHO AOCTOBIPHE BULLE 3HAYEH-
HA (p<0,05), HixXK y rpyni KOHTpotO. IK BUAHO 3 OTPUMA-
HUX Pe3ynbTaTiB, B YCiX TBAPMH i3 3aMa/ibHUM NPOLLECOM
NPOAOBXKYETbCA AKTUBHE BWBIIbHEHHA Ta MPOAYKLiA
npoTM3anasbHUX LUTOKIHIB, NPO WO CBig4YaTb BULL pe-
3YNIbTATH, HIXK Y IHTAKTHMX TBAPWH, NPOTE, B MOPIBHAHHI 3
nonepegHimMmm pesynbTaTaMum MOXKHA BigMITUTU NOCTYNoO-
BE 3HUMKEHHSA Ta HABAMKEHHA [0 HOPMU.

Ha 14-my 006y ekcnepumeHTy nokasHuku [/1-10
3HAYHO 3HU3WAKCA Ta MalKe He Bigpi3HAAMCA Bifg,
HOPMM B YCiX goCnigHUX rpynax. Y KOHTPOAbHIM rpyni
Bmict 1/1-10 craHosus 4,6+0,4 nr/mn, y gocnigHin rpyni

Tabnuua 2 — fluHamika BMicTy iHTepneiikiHy-10 y nnasmi
KPOBi eKcnepMmeHTanbHuX TBapuH (Mxm, nr/mn)

KOMMEeHcaTopHa npoTM3ananbHa BiANOBIAb
npUrHivyeHa. ) TepMmiH AocniaxkeHHs, go6a
[pyna pocnigxeHHa

Pe3ynbTaTu Ha 7-My 006y eKCnepuMeHTY 3ta | 7a | 10a | 14-a
KapAuWHanbHO BIAPISHANMUCA BiA MONEPeAHIX, ||nrakThi TeapuHu (n=10) 4,840,4
OTpMM_aHMX Ha Tp.eTlo poby. B ycix rpynax T8a- KoHTponbHa rpyna (n=10) | 2,4+0,2* | 6,4+0,3* 4,9+0,5 4,6+0,4
puH dikcyBanu piske 3pocTaHHA BmicTy 1/1-10.
\ rpyni KOHTPOJIIO BUABAEHO I'IOMiTHe 3pOCTaH- ﬂOCﬂiAHa rpyna 1 (n=20) 3,810,1*” 8,0‘&0,5*‘1 5,41‘0,4 4,910,3
HA MOPIBHAHO 3 pe3ynbTaToM TPeTboi A06U — | focnigHa rpyna 2 (n=20) | 3,5+0,3*¢ | 7,840,6%* | 5,5+0,2 5,1+0,2

+ A .
6,4£0,3 nr/mn (p<0,05). ¥ pocnigsin rpyni Ne [ o (7=20) | 4,0:01" | 9,60,2*" | 6,8£0,2*" | 51£0,1

1 TaKOX CTAaTUCTUYHO AOCTOBIpHE 3POCTAHHA B
NOPIBHAHHI 3 TPETHOO L0600 EKCNEPUMEHTY —
8,0%0,5 nr/mn (p<0,05). Y gocnignii rpyni Ne 2
BmicT I/1-10 TaKoK 6yB CTaTUCTUYHO AOCTOBIPHO

Mpumitku: * — HasBHA AoCTOBipHa pi3HMLA (p<0,05) MiXK NOKa3HUKAMM BMICTY iH-
TepneikiHy-10 y niasmi Kposi LypiB BiAHOCHO iHTAKTHMX TBapuH; * — HasBHa O0-
cToBipHa pi3HMUA (p<0,05) MiK NMOKasHMKaMKM BMICTy iHTepaeikiHy-10 y nnasmi
KPOBI LLYpPiB BIAHOCHO KOHTPOMbLHOI rpynu.
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Tabnuusa 3 — MoKasHMKK NPO-NPOTU3aNaNbHOrO iHAEKCY

y nnasmi Kposi wypis (M+m, y.o.)

Haibinbw nokasoBMMKU AaHi BiAHOCHO-
ro cnissBigHoweHHA nepebiry 3ananbHoro

_ TepMiH AOCAIAKERHA, A06a npouecy 6yno oTpUMaHoO Ha cbomy 006y
lpyna socnifgkeHHA Eur | 7a | 10-a | 14-a [OCNigKeHHA. BigmiyeHo piske nagiH-
IHTaKTHi TBapuHM (n=10) 1,625+0,20 HA TOPIBHAHO 3 TPETLOIO A960w' Han-
BULWMM 6yB pesynbTaT y rpyni KOHTPOAIO

— * . .
KoHTponbHa rpyna (n=10) |11,000+0,60* | 2,719+0,55 |2,102+0,45|1,870+0,28| _ 2,719+0,55 y.0., WO YiTKO Bigo6pasKas 3a-
NocnigHa rpyna 1 (n=20) |5,868+0,45*# | 1,788+0,35 |1,741+0,30|1,694+0,20| ranbHy TeHAEHLiO A0 BUPIBHIOBAHHA MPO-
LocnigHa rpyna 2 (n=20) |6,429+0,60**| 1,897+0,45 |1,745+0,23|1,647+0,23| T@ NPOTU3ANAZIbHWX PEAKLIM B OpPraHismMi
i 3 (n=20) |4,575+0,43**|1,094+0,23%(1,191+0,25(|1,549+0,15 TBapuH. MokasHMK y rpymi KOHTPOMO me-
Aocniana rpyna 3 (n=20) |4,5750, it 1222020190 0| nepepluyBaB MOKAa3HWMK IHTaKTHWUX TBapWH

MpumiTtkK: * — HaaBHa JOCTOBIpPHA pi3HMUA (p<0,05) MiK NOKa3HMKamu Npo-NPoOTU3a-
NanbHOro iHAEKCY y Naasmi KPoBi LypiB BiZHOCHO IHTAaKTHUX TBapwH; * — HasBHa Ao-
cToBipHa pisHMLA (p<0,05) MiXK NOKa3HWKaMM NPO-NPOTM3aNanbHOro iHAEKCY Y Naasmi

KPOBI LLypiB BifHOCHO KOHTPO/IbHOI rpynu.
Ne 1 —4,9+0,3 nr/mn, gocaiaHin rpyni Ne2 — 5,1+0,2 nr/
M. Odewo suwmm 6yB pe3ynbrat y rpyni TBapuH, AKUM
ON5 MICLLeBOro NiKyBaHHA 3amnasibHUX paH 3acTOCOBYBa-
NN Tigporenesi NoB’A3KM, HacCMYeEHi ioHamu cpibna Ta aH-
TUOKCUAAHTHUM npenapatom (5,6+0,1) nr/mn, npote BiH
CTaTUCTUYHO He BiAPI3HABCA Bif, MOKAa3HWKIB HOpMK Ta
rpynu KoHTposto. OTOXK, MOXKHA 3p0OUTM BUCHOBOK, L0
Ha 14-Ty o6y pO3BMTKY 3aMasibHOrO NPOLLECY MOKA3HU-
Ku [/1-10 HabanKaroTbCA A0 NMOKA3HUKIB HOPMM Ta BUXiA-
HOro romeocTasy B yCiX Niga0CcnigHUX TBAPUH.

JluHamika crniegiOHOWeHHA Mix emicmom iHmep-
nelikiHie (I/1-6 ma —1/1-10) y nna3mi kposi wypie.

3aBaaHHA BUM3HA4YeHHA BbanaHcy MiX npo- Ta NpPoTu-
3aMa/sibHO PEaKTUBHICTIO OPraHi3mMmy MOXKHa BUPILLIUTH,
3aCTOCYBaBLUM 3aNPONOHOBaHY aBTOPOM GOpPMyNy, CyTb
AKOI MONATAE Y CMiBBIAHOLWEHHI NOKAa3HMKa nNpo3anaib-
HOrO LMTOKIHY — iHTepAenKiHy-6 A0 NpPOTM3anasbHOro
— iHTepnelikiHy-10. 3a 4ONOMOrot BKa3aHOro MOKa3HU-
Ka MOMHa YiTKO npocnigkyBaTn ¢$as3oBicTb 3anasbHOroO
npouecy, Moro nik, Nepiog, CTUXaHHA Ta NOCTynoBe no-
BEPHEHHA A0 HOPMW. 3 OTPUMMAHUX OAHUX IHTAKTHUX
TBAapWH BMBEAEHO pe3ynbTaT cnissigHoweHHA I/1-6 oo
11-10, Akui ctaHosuB 1,625 y.o. Lleit pesynbtat 6yno
B3ATO 33 HOPMY MPO- NPOTU3aNaAbHOro iHAEKCY y no-
LANbWOMY AOCNIOMKEHH.

OTpuMaHi pe3ynbTaT Ha mpemio 06y AoCniaKeH-
HA MOKas3anu, WO B YCix rpynax nigaocnigHux TBapuH
3HAYHO MepeBaXkaau nNpo3ananbHi peakuii. PiBeHb npo-
TW3ananbHOro pearysaHHA OyB MOMITHO NPUTHIYEHWUN.
Ha ubomy eTani eKcnepuMmeHTy MOKa3HWUK LIUTOKIHOBO-
ro cnieeBigHoweHHA 6yB Halbinbwmm (p<0,05), npoTe
3 NMEeBHUMM CYTTEBUMM BIAMIHHOCTAMM MiXK Fpynamu.
0c06/11BO 3HaYHUM BYB NOKA3HWUK Y TBAPWH FPYNU KOH-
Tponto, AKMIA cTaHoBMB 11 y.0., Wo Ha 576,9% b6inblwe,
Hi}K Y iIHTAKTHMUX TBApPWH, TOBTO B HOPMI. Y TBApUH, AKMM
LN MICLLeBOro NiKyBaHHA BWKOPUCTOBYBaAW rigpore-
NeBi NAIBKKU, TaKOXK BiAMIYaN0CA 3HAYHE NepeBa*kaHHA
npo3anasbHUX NPOLECiB — MaliXKe 04HAKOBI MOKa3HUKMK
6ynun y gocnigHin rpyni Ne 1 Ta Ne 2: 5,868+0,45 y.o. Ta
6,429+0,60 y.o. BianoBigHO. Mix cob0t0 Lii NOKA3HUKM
CTaTUCTUYHO AOCTOBIPHO He BigpisHAnuca. HalimeH-
LWMM MNOKa3HWUK BiAHOCHOrO CMIiBBIgHOWEHHA iHTep-
nevikinie -(1/1-6 Ta —I1/1-10) 6yB y TpeTiii AoCAiHIN rpyni
— 4,575+0,43 y.0., wo Ha 181,5% b6inblue, HixK y NOKas-
HUKa, NPUNHATOro 3a Hopmy (p<0,05). CTaTUCTMYHO Ao-
CTOBIPHOIO € Pi3HMLA NPU NOPIBHAHHI BKAa3aHOro iHAEK-
Cy 3 TBapMHAMM rpynu KOHTposo —y 2,4 pa3u 6inbwmm
6Y/10 BUPAXKEHO NepeBaXKaHHA Npo3anasbHUX NPOLLECIB,
Hi’K NpW NiKyBaHHI 3arasibHONPUIMHATOI CXEMOIO JiKy-
BaHHA (Tabn. 3).

Ha 67,3%, npoTe AyKe CYTTEBO BiApi3HABCA
BiZ, pe3ynbTaty nonepegHboro —y 4,05 pasu
MEHLUUM, HiXK Ha TpeTio foby. PesynbTtaty,
OTPVMMaHI y nepuwi Ta Apyrin gocaigHux
rpynax, CTaTUCTUYHOI Pi3HMLI MiXK coboto He manu Ta
Malixe He BigpisHanuca (1,788+0,35 1a 1,89740,45 y.0.).
XapaKTepHO, WO NOKa3HUKW B LIUX FPyMax TaKoX maixke
He BiAPI3HANNCA Bif, MOKA3HUKIB IHTAKTHUX TBAPWH, LLO
CBiAYMTb NpPO MO3UTUBHUIN pe3ynbTaT 3aCTOCYBaHHA
rigporeneBux Nos’s30K, HacMYeHUX ioHamu cpibna abo
AHTMOKCMAAHTHUM npenapatom. OfAHaK, AKWO BMpPaxo-
BYBaTW MpO- Ta MPOTU3anasbHUI BanaHc y TpeTi go-
cnigHin rpyni (1,094+0,23 y.0.), TOo BiH Ha cbomy 06y
6yB HaBiTb MEHLUMNM, Hi*K MOKAa3HMK HOPMM, WO CBiAYNTb
Npo nepeBa*kaHHA NPOTM3aNaNbHUX PeakLiii opraHiamy
Ha NoLWKoAKeHHsA. TobTo, BiabyBanaca 6inblwa akTMBa-
LA KOMMEHCAaTOPHUX MOXKIMBOCTEN OpraHiaMmy npu 3a-
CTOCYBaHHI rigporeneBnx NoB’A30K, HACUYEHUX iOHAMM
cpibna, i aHTMOKCUAAHTHUM NPenapaTom.

Mpu ouiHLi pe3ynbTaTiB CNiBBigHOWEHHA Ha 10-my
0oby, TO NPOCNIAKOBYETbCA TEHAEHLA A0 NOCTYNoBO-
rO MOro 3HUMKEHHA 3 BMPiIBHIOBAHHAM B YCiX rpynax Ta
[0 3HaYeHHA HopMW. Y KOHTPOAbHIl rpyni (2,102+0,45
y.0.), y nepwiit gocnigHini rpyni (1,741+0,30 y.o.), Apyrii
AocnigHin rpyni (1,745+0,23 y.o.) dikcyBanoca HesHau-
HEe 3HWMKEHHA, AKe CTAaTUCTUYHO HEe BiAPI3HANOCA MiXK
coboto Ta B MNOPIBHAHHI 3 NOKAa3HWMKOM Ha Cbomy A00y.
OTpMMaHi NMOKa3HMKM CBiAYaTb MPO Te, WO Ha AecATy
[06y nicna nouyaTky ANiKyBaHHA 3anafibHOro npoecy
BiAOYBAETbCA MOCU/IEHHA MPOTM3aNaNbHUX 3aXMCHUX
MEXaHi3MiB OpraHismy 3 napanenbHMMM MpoLecamu
CTUXaHHA 3aNanbHUX ABULL,. TaKOX CAif, 3ayBaXKNTK, LLO Y
niga0CNigHUX TBAPWH NepLloi Ta A4pyroi rpynu LUTOKIHO-
Be Npo- NpoTu3anasbHe ChiBBiAHOLWEHHA CTAaTUCTUYHO
OOCTOBIPHO He Bigpi3HANOCA Big, NPUMHATOrO NOKa3HM-
Ka HOPMM Y iHTaKTHMX TBAPMH. 3 LUbOro MOXHa 3pobu-
TV BMCHOBOK, LLO BUAYXaAHHA Y LMX TBAPWH HacTaBasio
WBMALE, Hi¥XK Y TBAPUH FPYNU KOHTPOO. AKLLO aHanisy-
BaTW pe3y/abTaTh, OTPMMaHI Y TBAapWH, AKMM 3aCTOCOBY-
Ba/IW rigporenesi NAiBKK, HacM4yeHi KoOMbiHalji€eto 3 iOHIB
cpibna Ta aHTMOKCUAAHTHMM NPenapaTom, TO OTPUMAHO
HaBiTb NepeBakaHHA NMOKa3HMKa NPOTM3ananbHOi peak-
Lii opraHiamy, Wo NPoABAAETLCA Y HUXKYOMY CMNiBBIAHO-
weHHi 171-6 go 1/1-10 (1,19140,25 y.0), HiX Y iHTaKTHUX
TBapuH —1,625%0,20 y.o.

PesynbTaTh, ogep:kaHi Ha 14-my 0oby ekcnepumeH-
Ty CTaTUCTUYHO AOCTOBIPHO He BiAgpi3HAAMCA Big, no-
KaszHMKa HOPMW B YCiX MigA0CAIAHMX Tpynax TBapuH. Y
TBAPWH rPynu KOHTPOIIO BiH cTaHoBuB 1,87010,28 y.o.,y
nepwin gocnigHin rpyni — 1,694+0,20 y.o., y apyrii go-
cnigHiv rpyni = 1,64740,23 y.o., y TpeTii — 1,549+0,15
y.0. BignoBigHo. Tob6To, Ha 14- foby MOXHa KOHCTaTy-
BaTM NOBHE CTMXaHHA 3ana/ibHOro Npouecy y Nigaocnia-
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HWX TBAPWH Ta BUPIBHIOBAHHA NPO- Ta NPOTM3ananbHUX
peakLilt Ha UMTOKIHOBOMY PiBHi.

HaliBuwoo KoHueHTpauia 1/1-6 6yna Ha 3-Tio goby
3ananbHoro npouecy. Ha 7-my Ta 10-Ty no6u dikcysa-
J10CA MOCTYNOBE 3HWUMKEHHA BMICTY NPO3anasibHOro Lu-
TOKiHY MO Mipi 3aTMXaHHA 3anafbHOI peakLii, Wwo Kope-
JIOETHCA 3 AAaHUMU AOCNIAXKEHHDb 3aKOPAOHHMX aBTOPIB
[13, 14] HesanexHo Big, BMAY NiKyBaHHS Ha 14-Ty aoby
piBeHb I/1-6 cTabinisyBaBcs Ta HabaM3MBCA 40 HOPMK B
ycix rpynax nigaocnigHux TBapwH. MNpoTe 3acTtocysaH-
HS 3aMpPONOHOBAHMX aBTOPOM riagporenesux MOB’A30K,
HaCUYeHUX cpibioM Ta aHTUOKCUMAAHTOM, CMPUAE 3HU-
YKEHHI0 NP03ana/ibHOro iHTEPAENKIHY L0 NOKa3HWKa, LLLO
CTaTUCTUYHO He BiAPI3HAETbCA Big, HOPMM BXKe Ha 10-Ty
[06y. Ue niateepakye pe3ynbTaTt 3aKOPAOHHWUX aB-
TOpIB, AKi BUBYANM AMHaAMIKY I/1-6 BNPOAOBXK 3arO€HHsA
paH 3ananbHOro xapakTepy [15, 16].

PiseHb 1/1-10 Ha TpeTio A0bY ByB 3HAaYHO HUNKYMI Big,
NoKasHMKa HOpPMM B yCix rpynax 6e3 cyTTeBUX BiaMiH-
HoCTel Mmix coboto. HalimeHlwe nagiHHAa Bmicty 1/1-10
dikcyBanu y TpeTin gocniaHin rpyni —4,0+0,1 nr/mn, Ake
CTaTUCTUYHO HEe[OoCTOBIPHO Bigpi3HANOCA Big, HOpMM.
3 OTPUMaHMX pe3ynbTaTiB BUAHO, WO Ha 3-Tio Aoby 3a-
nasbHi peakuil ACKPaBO BMpaXKeHi, a KoMneHcaTopHa
npoTtu3anasbHa BignoBigb npurHiyeHa. Ha 7-my goby
iHAYKYETbCA aKTUBHUI 3anycK MpOTM3ananbHUX Mexa-
Hi3MiB Ta CMHAPOM KOMMEHCATOPHOI NpOTU3ananbHOI
Bianosigi. 1/1-10 noynMHae BMKOHYBATM CBOK YHKL, O
NPUrHIYEHHA CUMHTE3Y IHWMX NPO3anajibHUX LIUTOKIHIB,
WO NigTBEPAKYE OTPUMaHI 3 iHWKMX Axkepen gadi [17].
B ycix rpynax TBapuH ¢ikcyBanm pi3ke 3pocTaHHA BMICTY
I/1-10. Halbinblwe 3pocTaHHA MOro BMicTy ¢ikcyBanum y
TpeTiii gocnigHin rpyni — 9,6+0,7 nr/ma. AKWO Ha 7-my
£06y 3ananbHOro npouecy y TBapuH Bigmivyanu 6ypxnu-
Be 3pocTaHHA BmicTy 1/1-10, To Ha 10-ty Ta 14-Ty noby
BiAMi4aN10CA NOCTYNOBE MO0 3HUMKEHHSA Ta HABAUNKEHHA
40 Hopmu. [ello BUWUMm 6yB pe3ynbTaT y rpyni TBapmH,
AKMM AN MiCLLEBOro NiKyBaHHA 3anafbHUX pPaH 3acTo-
COBYBA/IM rigporenesi NoB'A3KW, HAacMYEHi ioHamu cpi-
612 Ta aHTMOKCUAAHTHUM NpenapaTtom — 5,6+0,1 nr/mn,
npoTe, BiH CTaTUCTUYHO He BiApPi3HABCA Bif, MOKA3HUKIB
HOPMMU Ta rPYMM KOHTPOIO.

AHani3 AMHaMiKM Npo- Ta NPOTM3ananbHOro 6banaHcy
NnokKasas, Wo Hanbinbwa maHidecrauis 3anasbHOro npo-
Lecy Ta NPUrHiYeHHA KOMMNEeHCaTOPHUX PeaKLil opraHis-
My CrocTepiraeTbea Ha 3-Tio foby.

Hanbinbli NoKasoBMMK AaHi BiAHOCHOrO CNiBBiAHO-
WeHHA nepebiry 3ananbHOro npouecy 6yno OoTpUMaHI
Ha 7-my goby pJocnigxeHHsa. BigmiyeHo piske nagiHHA
nopiBHAHO 3 3-oto goboto. Hareuimm 6yB pesynbtat y
rpyni KoHTponto —2,719+0,55 y.o., Lo YiTKO Bigobparkas

3arasibHy TEHAEHL0 [0 BMPIBHIOBAHHA NPO- T3 NPOTU-
3anafibHUX peakLiit B opraHiami TBapuH. OgHak, y Tpe-
TiK gocnigHin rpyni BiH 6yB HaBiTb meHwWwMi (1,09440,23
y.0.), Hi*K NOKa3HWK HOPMMU, WO CBIAYMTb NPO Mepesa-
KaHHA MpOTM3anainbHUX peakLin opraHiamy Ha no-
LUKOAMKEHHA MPW 3aCTOCYBaHHI rigporenesnx NoB’A30K,
HacKYeHUx ioHamu cpibna Ta aHTUOKCUAAHTHUM Npena-
paTom.

Ha 10-ty noby BigbyBa€eTbcA MNOCUMAEHHS MPOTU-
3anasibHUX 3aXMCHUX MeXaHi3MiB OpraHiamy 3 napa-
NeNbHUMM MPOLLECAMM CTUXAHHA 3anafbHUX ABuL. Y
nepuwin (1,741+0,30 y.o.), gpyrin (1,745+0,23 y.o0.) Ta
TpeTinn (1,191+0,25 y.0) AocnigHMX rpynax LUUTOKIHOBe
npo- NpoTu3anasibHe ChiBBiAHOLWEHHA CTaTUCTUYHO A0-
CTOBIpPHO He Bigpi3HANOCA Big, NPUUHATOrO NOKasHMKa
HOPMW Yy iHTaKTHUX TBapWH. Pe3ynbtaTn, OoTpMMaHi Ha
14-1y poby eKkcnepumeHTy, CTaTUCTUYHO AOCTOBIPHO He
BiAPI3HANMCA Bif, NMOKA3HMKA HOpPMM B YCiX miggocnig-
HUX rpynax TBAapWH, a TaKOX Y3rogyKyBasnca 3 JaHUMu,
HaBeAeHMMM y npauax iHwux asTopis [17, 18]. TobTo,
BUAY)KAHHA TBAPWH, AKMM 3aCTOCOBYBA/IN Tigporenesi
NAiBKK, HacCMYeHi KombiHaLjieto ioHiB cpibaa 3 aHTUOKCK-
OAHTHUM MpenapaTtom, HACcTynano WBuALle, HiX y TBa-
PUWH rpynun KOHTPOO.

BucHoBKM.

1. Pi3ke 3HMXKEeHHA npo3anajnbHOi LMUTOKIHOBOI pe-
AKUii Ta aKTMBALIA KOMMNEHCATOPHOI NpOTM3anasbHOi
BiAMOBIAl BiAMiYanMca Ha cboMmy 406y 3anasibHOro npo-
uecy. Cnig 3ayBaXkuTK, WO Yy WYpPiB, AKMM 3aCTOCOBYBaA-
Nn rigporenesi NiBKM 3 ioOHAMW MeTaNly Ta NpenapaTom
AHTMOKCUMAAHTHOI Aji, 6yB, HaBiTb, MEHLIUM, Hi¥K Y iHTaK-
THUX TBAapWH B HOpMi. Lle cBiguMTb Npo 3HAYHUI No3u-
TUBHUWI BMN/MB Ha aKTMBALitO MPOTM3ananbHOI peakKLii
3anponoOHOBaHUX MIBOK Ta XOPOLMWI TepaneBTUYHUIA
edeKT Big, ix 3acToCyBaHHA.

2. TepmiH HactaHHA 6anaHcy Ta HabAWMMKEHHS [0
HOPMMW NPO- NPOTU3aNaNbHUX NPOLLECIB CKOPOUYYETHLCA B
yCiX TBapWH, AKMM 3aCTOCOBYBA/IM ANA MiCLLEBOrO NiKy-
BaHHA rigporenesi NAiBKW, 3 NepeBa)KaHHAM MpPOTU3a-
nasibHUX BiANOBIAEN y TBAPWUH TPETLOI AOCAIAHOI rpynu.
Lle no3Bonse 3pobUTH BUCHOBOK, LWLO MiCL,EBE 3aCTOCY-
BaHHA rigporeneBunx NoB’A30K, HACUYEHMX NIKAPCbKUMMU
npenapatamu, A03BONAE CKOPOTUTUM TPUBANICTb NiKy-
BaHHA 3ana/ibHOro npoLecy.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

PesynbTaT [OCNIAKEHHA MOXYTb BYyTM BUKOPUCTa-
Hi 4718 NOAANbLIONO KNIHIYHOIro BUBYEHHA eEKTUBHOCTI
3aCTOCYBAHHA rigporenesmx NOB’A30K HaCMYEHUX iOHa-
MM cpibna Ta aHTMOKCUAAHTHMM MpenapaTom ANA Mic-
LLeBOro /liKkyBaHHA OQ0HTOreHHUX abcueciB Ta GermoH.
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AHANI3 AUHAMIKW BMICTY NMPO- TA NPOTU3ANANIbHUX LLUTOKIHIB Y N/1A3MI KPOBI NIAAO0CNIAHUX TBA-
PVYH NPU MICLLEBOMY 3ACTOCYBAHHI TAPOTENIEBUX NMOB’A30K

OroHoBcbKuii P. 3., MenbHuuyk 0. M., Cno6ogsH P. B.

Pestome. |HTEepNENKiH-6, aKTUBYE reHU-MiLLEHI, O PeryntolTb PO3BUTOK, AndepeHLuialito, anonTos Ta nNponi-
depaito KAITUH. IHTepnelikiH-10 € OCHOBHUM NPOTU3aNa/ibHUM LIMTOKIHOM, AKUIA 34iMCHIOE ePEKTUBHY perynsLito
KNITUHHOrO rOMeOoCTasy LUAAXOM MPUTHIYeHHA NPO3anasibHUX LIUTOKIHIB.

Mema OocnioreHHA. AHani3 guHaMiKu Npo- Ta NPOTU3anasbHUX LUUTOKIHIB Y N1a3mi KpoBi WypiB B ekcrnepu-
MeHTi NpwW 3aCTOCYBaHHI rigporeneBmnx NOB’A30K HaCMYEHWUX iOHaMK cpibaa Ta aHTMOKCUAAHTHUM NpenapaTom ANA
MiCLLeBOrO iKyBaHHA 3anabHMX NPOLECIB.

06’ekm i memoodu 0ocnioxceHHA. EKcnepumeHTanbHe AoCniaKeHHA 6yno nposegeHo Ha 80 cTaTeBO3piNMX
Lypax-camuaAx NiHii Bictap 3 macoto Big, 150 o 200 rpam. [1aa ubOro BU3Ha4YaAn BMICT iHTep/ieliKiHiB -6 i -10.

Pesynbmamu. OTpuMmaHi pe3ynbTaTi Ha TpeTio 406y A0CNiAMKEeHHA NOKasanu, Wo B ycix rpynax nigaaocnigHmx
TBAapWH 3HAYHO MepeBaXka/M Npo3ananbHi peakuii. Y TBapWUH, AKMM A/ MICLEBOro JlikyBaHHA BMKOPWCTOBYBaAU
rigporenesi NNiBKKU, TaKOXK Bigmivyanocs 3HauYHe nepeBaykaHHA Npo3anasbHMUX NPOLLECiB — MaliXKe O4HaKOoBi NOKas-
HWKKW 6ynn y pocnigHin rpyni Ne 1 ta Ne 2: 5,86810,45 y.o. Ta 6,429+0,60 y.o. BignosigHo. Mix coboto L NOKa3HUKK
CTaTUCTUYHO AOCTOBIPHO He BiapisHANMUCcA. HaliMeHLMM NoKasHMK BiAHOCHOrO CMiBBiAHOLWEHHA IHTEPAENKIHIB —
(11-6 Ta —1/1-10) 6yB y TpeTil AocniaHii rpyni—4,575+0,43 y.o. Ha cbomy A06y AoCigKeHHA BiAMiYeHO pi3Kke naiH-
HA NOpiBHAHO 3 TpeTboto Aoboto. MNpu ouiHLi pe3ynbTaTiB chiBBiAHOWEHHS Ha 10-Ty 406y, TO NPOCAiAKOBYETLCA
TEeHAEHLiA [0 NOCTYNOBOrO MOro 3HUMKEHHA 3 BUPIBHIOBAHHAM B YCiX rpynax Ta A0 3HaYeHHA HOPMMU. Y KOHTPO/IbHIl
rpyni (2,102+0,45 y.o.), y nepwilt gocnigHin rpyni (1,741+0,30 y.0.), gpyrin gocnignin rpyni (1,745+0,23 y.o.). Pe-
3y/bTaTH, ofepyKaHi Ha 14-Ty noby eKcnepmmMeHTy CTaTUCTUYHO AOCTOBIPHO He BiAPi3HANMCA Bif NOKa3HMKa HOPMU
B YCiX MiAA0CAIAHUX rpynax.

BucHoeKu. TepMiH HacTaHHA 6anaHcy Ta HAbAUKEHHA 40 HOPMM MPO- NPOTU3ANANbHUX NPOLLECIB CKOPOUYETHLCA
y TBapWH, AKMM 3aCTOCOBYBA/IM 419 MiCLLEBOTO /liKyBaHHA rigporenesi nnisku. Lle A03BONAE 3p0OUTU BUCHOBOK, LLLO
iX micueBe 3acTOoCyBaHHA A,O3BOIAE CKOPOTUTU TPMBAJICTb NiKYBAHHA 3aNa/ibHOrO NPOLECY.

Knto4oBsi cnosa: rigporeni, 3ananbHi npouecu, LMTOKIHK, iIHTepeliKiH-6, iHTepnenkin-10.

DYNAMICS OF PRO- AND ANTI-INFLAMMATORY CYTOKINE LEVELS IN THE BLOOD PLASMA OF EXPERIMENTAL
ANIMALS FOLLOWING TOPICAL APPLICATION OF HYDROGEL DRESSINGS

Ogonovskyi R. Z., Melnychuk Yu. M., Slobodian R. V.

Abstract. Interleukin-6 (IL-6) plays a central role in activating target genes that regulate cell proliferation,
differentiation, apoptosis, and survival. Interleukin-10 (IL-10) is a key anti-inflammatory cytokine that maintains
cellular homeostasis primarily by suppressing pro-inflammatory mediators.

The aim of the study. To evaluate the temporal dynamics of pro- and anti-inflammatory cytokines in rat plasma
following experimental application of hydrogel dressings enriched with silver ions and an antioxidant agent for local
management of inflammatory processes.

Object and research methods. An experimental study was conducted in 80 adult male Wistar rats (150-200 g).
Animals were divided into experimental and control groups. Plasma concentrations of IL-6 and IL-10 were quantified
on days 3, 7, 10, and 14.

Results. On day 3, pro-inflammatory responses predominated across all groups. Rats treated with hydrogel films
demonstrated marked pro-inflammatory activity, with comparable IL-6/IL-10 ratios in experimental groups 1 and 2
(5.868+0.45 a.u. and 6.429+0.60 a.u., respectively; p>0.05). The lowest ratio was observed in group 3 (4.575+0.43
a.u.). Byday 7, asharp decline in the IL-6/IL-10 ratio was observed relative to day 3. On day 10, a gradual normalization
was noted across all groups, with values approaching physiological levels: control group — 2.102+0.45 a.u., group
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1-1.74140.30 a.u., group 2 — 1.745+0.23 a.u. By day 14, cytokine levels did not differ significantly from baseline
physiological values in any of the experimental groups.

Conclusions. Local application of hydrogel films accelerated normalization of the IL-6/IL-10 balance, suggesting
their therapeutic potential in reducing the duration of inflammatory processes and promoting faster recovery.

Key words: hydrogels, inflammation, cytokines, interleukin-6, interleukin-10.
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FIBROBLAST GROWTH FACTOR 23 IN PREGNANT RATS WITH

DIFFERENT VITAMIN D3 STATUS
Bogomolets National Medical University (Kyiv, Ukraine)
iren.poladich@gmail.com

Vitamin D; deficiency during pregnancy is associated with impaired calcium-phosphorus homeostasis and the
development of gestational complications. Fibroblast growth factor 23 (FGF23), a peptide hormone that regulates
phosphate metabolism and active vitamin D3 synthesis, may play a critical role in these processes. However, its sys-
temic and placental activity during pregnancy remains poorly understood.

The aim is to investigate FGF23 levels in the serum and placenta of pregnant rats with different vitamin D3 sta-
tuses and to analyze its associations with key biomarkers of mineral metabolism.

This study included 36 pregnant Wistar rats divided into three groups: control, vitamin Ds-deficient, and Ds-cor-
rected with cholecalciferol. Serum and placental levels of 25(0H)Ds; and FGF23 were measured using ELISA. Statisti-
cal analysis was performed with ANOVA and correlation tests.

In rats with vitamin Ds deficiency, serum FGF23 levels were significantly increased (471.7 + 20.4 pg/mL) com-
pared to the control group (211.5 # 15.82 pg/mL; p<0.001). Correction with cholecalciferol reduced the level to
173.4 + 12.5 pg/mL (p<0.001). Placental FGF23 showed a slight increase in the deficiency group, though differences
were not statistically significant. FGF23 levels negatively correlated with 25(0OH)D3 (r=-0.75) and positively with PTH
(r=0.62).

FGF23 responds to vitamin D; deficiency by increasing systemic levels and may contribute to mineral imbalance
during pregnancy. Its normalization after D; correction suggests potential as a biomarker of gestational disturbances
linked to mineral metabolism.

Key words: pregnancy, rats, FGF23, vitamin Ds, phosphate metabolism, placenta, obstetric complications.
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Introduction.

Pregnancy involves profound physiological and met-
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