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followed. The accuracy of measuring equipment and thoroughness in performing laboratory procedures are quite
important. Since all the functions of the human body are in dynamic equilibrium with the factors of the surrounding
environment, and the processes of adaptation to changed conditions take place over a certain period of time, the
doctor must know the limits of fluctuations of each indicator in physiological conditions. The aim of the work was
to determine the dynamics of the complete blood count of patients depending on the season. The object of the
study was the laboratory parameters of the complete blood count of patients who applied to the hospital. For the
study, 321 general blood tests were carried out in the conditions of the primary health care center on the basis of
the Center for Medical and Health Care in Pavlograd. Automatic hematological analyzers RT-7600/RT-7600s and HB-
7021 were used for work. We attempted to determine the groups of diseases most typical for the winter (January)
and summer (June) of 2022 based on patient requests. Thus, a correlation between the dynamics of the general
blood test in January was revealed. With reliability (p>0.05), we established significant deviations of all indicators of
the general blood analysis in January. For example, the hemoglobin indicator is taken. The data obtained are given
as the arithmetic mean and the statistical error of the arithmetic mean ¥ 4+ sX. Discrepancies between indicators in
a distribution that was close to normal were assessed using the Student’s test.
Key words: complete blood count, cellular composition of blood, hemogram, dynamics of changes.
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Indicators of the proteinase-inhibitor system in rabbits under non-penetrating mechanical corneal injury and its
correction using porcine xenocornea stroma obtained by decellularization were studied. The total proteolytic activity
of blood plasma (TPA) was determined by the lysis of azoalbumin (degradation of low molecular weight proteins),
azocasein (degradation of high molecular weight proteins) and azocoll (collagenolysis). To determine the state of the
antiprotease system in the blood serum, the content of a1 protease inhibitor (a1-Pl) and a2-macroglobulin (a2-MG)
was determined. The proteolysis index (Pl), which reflects the intensity or "controllability” of proteolytic processes,
was also calculated as the ratio of TRA to the total inhibitory capacity (the sum of a1-IP and a2-MG activity).

It was found that the simulation of mechanical non-penetrating corneal injury in the early stages of observation
(3rd - 7th day) was accompanied by an increase in blood proteolytic activity, which was expressed in a significant
increase in the concentration of azoalbumin, azocasein and azocoll in the blood serum and an increase in the concen-
tration of antiprotease protection factors - a1-IP and a2-MG, indicating a compensatory increase in antiproteolytic
potential to restrain the development of destruction. In later periods (14th - 28th day), the activity of proteolysis
processes decreased, but by the 28th day, it significantly exceeded the level of animals without pathological process.
At the same time, antiprotease protection decreased, which led to the preservation of significantly higher proteolysis
index values. Surgical correction of mechanical trauma using the equivalent of porcine xenocorneal stroma obtained
by decellularization is accompanied by a less intense increase in proteolysis factors and normalization of the prote-
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ase/protease inhibitor ratio, as indicated by a significantly lower increase in the proteolysis index in the initial stages
of the pathological percentage and its normalization by the end of the experiment.
Key words: proteinase-inhibitory system, blood, mechanical injury of the cornea, surgical correction, xenocornea,

decellularization.

Connection of the publication with planned re-
search works.

The article is a fragment of the complex inter-de-
partmental research work of the Institute of Modeling
and Analysis of Pathological Processes of the Ivan Hor-
bachevsky Ternopil National Medical University of the
Ministry of Health of Ukraine “Pathogenetic features
of systemic and organ disorders due to the action of
extraordinary factors on the body” (state registration
number 0122U100071).

Introduction.

Diseases affecting the cornea are one of the lead-
ing causes of blindness worldwide [1]. The epidemiol-
ogy of blindness caused by corneal pathology is com-
plex and encompasses a wide range of infectious and
non-infectious eye diseases that cause corneal scarring,
ultimately leading to functional blindness.

Corneal trauma and ulceration are essential causes
of corneal blindness that are often underreported. Until
recently, eye trauma and corneal ulceration were not
considered important causes of corneal blindness. How-
ever, as public health programs in most countries have
become more effective in reducing the prevalence of
traditional causes of corneal blindness, such as tracho-
ma, onchocerciasis, and leprosy, eye trauma and corneal
ulcers have become more important. A thorough analy-
sis of the world literature by Negrel & Thylefors revealed
a global epidemic of ocular trauma with approximately
55 million eye injuries occurring annually, of which
750000 cases required hospitalization and 200000 were
open eye injuries [2]. In addition, they estimated that
approximately 1.6 million people were blind due to their
injuries, 2.3 million had bilateral low vision, and 19 mil-
lion were unilaterally blind or had low vision. Although
ocular trauma is a global problem, the burden of blind-
ness due to eye injuries falls most heavily on developing
countries, especially those in war zones [2].

One of the promising methods that can be used to
close defects in corneal injuries and ulcers is xenotrans-
plantation [3-5]. Researchers working in experimental
and clinical ophthalmology point to the effectiveness of
the xenotransplantation technique using porcine cor-
neas, given the genetic relationship and the so-called
“immune privilege of the eye” that reduces the likeli-
hood of rejection. However, whole corneal transplanta-
tion has arisk of rejection, given that both aGal and non-
aGal (e.g., N-glycollinearhamyric acid) are expressed in
porcine corneal cells [6]. Since cellular components of
porcine corneas are the main source of xenoantigens
[7], decellularized corneas can reduce the immune re-
sponse after transplantation [8].

The aim of the study.

To investigate the dynamics of indicators of the pro-
teinase-inhibitory system in rabbits under mechanical
non-penetrating corneal injury and after surgical cor-
rection using the equivalent of the xenocorneal stroma
obtained by the decellularization method.

Object and research methods.

Thirty sexually mature rabbits of the “Chinchilla”
breed with a body weight of 2.5-3 kg were used for the
study, which were kept in proper sanitary and hygienic
conditions at the vivarium of the Ilvan Horbachevsky
Ternopil National Medical University of the Ministry of
Health of Ukraine. When manipulating experimental
animals, the rules of the “European Convention for the
Protection of Vertebrate Animals Used for Experiments
and Other Scientific Purposes” [9], as well as “Scientific
and Practical Recommendations for Keeping and Work-
ing with Laboratory Animals” [10] were followed.

Corneal damage was performed on both eyes of
animals under local epibulbar anesthesia using 0.5% al-
kaine solution and retrobulbar anesthesia with 2% lido-
caine solution 1.0 ml. Using a trephine with a diameter
of 7 mm, a concentric epithelial notch was made in the
upper half of the cornea, and later, within the limits of
this notch, the epithelium was removed together with
the front layer of the corneal stroma with a disposable
ophthalmic scalpel (a flap with a thickness of up to 0.2
mm was cut) (fig. 1).

The transplant material is the stroma of the pig xe-
nocornea, obtained by the decellularization method,
which was carried out by treating it with a 0.5% solution

‘..

Figure 2 — Closure of a corneal defect using porcine xenocorneal
stroma obtained by the decellularization method.
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of sodium dodecyl sulfate and, subsequently, with ultra-
sound followed by incubation in the presence of a 0.1%
papain solution [11].

The injury was corrected by closing the corneal de-
fect using the equivalent of the corneal stroma obtained
by the decellularization method (fig. 2), suturing it in 4
places (at the 3rd, 6th, 9th, and 12th o’clock) using an
atraumatic needle 8 /0 nylon to the sclera through the
conjunctiva.

After the surgical intervention, the animals were in-
stilled with a solution of the fluoroquinolone antibiotic
Vigamox, 1 drop three times a day for 8 days.

Blood for the study was taken from the marginal vein
of the rabbit ear.

The determination of total proteolytic activity (TPA)
of blood plasma was carried out by the lysis of azoalbu-
min, azocasein and azocol using a set of reagents “Simko
Ltd” (Ukraine). The method is based on the fact that the
incubation of protein azo compounds in the presence
of proteolysis activators in the medium is accompanied
by lysis of azoalbumin (indicates the breakdown of low
molecular weight proteins), azocasein (an indicator of
the breakdown of high molecular weight proteins) and
azocollagen (an indicator of collagenolysis). The degree
of degradation was assessed by the intensity of color of
the incubation medium at 440 nm, for which a Lambda
25 Perkin Elmer spectrophotometer was used. The pro-
teolytic activity was expressed in extraction units per 1
ml of plasma per 1 hour.

To determine the concentration of a2-macroglobulin
(a2-MG), a method based on the formation of an ac-
tive a2-MG complex with trypsin, which is not sensitive
to the action of the inhibitor from soybeans, was used
[12]. To determine the concentration of al-protease
inhibitor (a1-IP) a method was used based on the fact
that al-IP of blood serum can inhibit the hydrolysis of
BAPNA by trypsin [12]. The proteolysis index (PI) was
also calculated based on the ratio of TRA to the total
inhibitory capacity of blood serum, which is determined
by the sum of a1-Pl and a2-MG indicators. This indicator
reflects the tension or “manageability” of proteolytic
processes.

Excel and STATISTICA software were used for statisti-
cal processing of digital results. Non-parametric estima-
tion methods were used. For digital indicators, the value
of the arithmetic mean of the sample (M), the variance
of the sample and the error of the mean (m) were calcu-
lated. The reliability of the difference in values between
independent quantitative values was determined using
the Mann-Whitney test.

Research results and their discussion.

In the early post-traumatic period after a mechanical
injury to the cornea, the activity of proteolysis process-
es increases significantly. In particular, on the 3rd day of
observation, we recorded a significant increase in the
blood plasma of lysis of azoalbumin by 46.4%, azocasein
by 51.7%, and azocol by 73.1% compared to the level of
animals that were not simulated with injuries (table 1).

By the 7th day of observation, indicators of general
proteolytic activity, both in relation to finely dispersed
proteins and highly dispersed proteins, as well as the
main substance of connective tissue — collagen, de-
creased compared to the previous observation period,
but were significantly higher than normal — albumin lysis
— by 37.4%, azocasein — by 36.4%, azocol — by 51.3%.

Table 1 - Total proteolytic activity of blood plasma
of rabbits under the condition of mechanical non-
penetrating corneal injury and its correction using
corneal stroma obtained by the decellularization
method, (Mim)

Azoalbumin
lysis,
mlt- ht

Lysis of
azocasein,
ml?: ht

Azocol lysis,

dicators| mit. b

IAnimals group
Without simulated
pathology, (n=10)

2,78+0,10 | 2,36+0,11 | 0,78+0,07

3 days (n=10) | 4,07+0,11* | 3,58+0,12* | 1,35+0,05*

7 days (n=10) |3,8240,12* | 3,22+ |1,18+0,04*

the cornea

14 days (n=10) | 3,44+0,14* | 3,14+0,10* |0,95+0,05*

Mechanical injury of

28 days (n=10) | 3,41+0,13* |2,89+0,12 *| 0,84+0,06

3 days (n=10) |3,55+0,11*%|3,82+0,14*%|1,18+0,05**

7 days (n=10) (3,38+0,10**| 3,13+0,09* |1,06+0,06**

14 days (n=10) |3,17+0,13*#|2,774+0,10*#|1,19+0,07**

correction

Mechanical injury of
the cornea + surgical

28 days (n=10) | 2,84+0,14" |2,58+0,08*"| 0,81+0,04

Notes: * —the differences are significant between the group of animals|
without simulation of the pathological process and animals that were
simulated mechanical corneal trauma (p<0.05); # — differences are|
significant between experimental groups of animals without surgical
correction and with surgical correction in the corresponding periods|
of observation (p<0.05)

The same trend took place in the subsequent periods
of observation, however, on the 28th day, although the
total proteolytic activity decreased, it continued to reli-
ably exceed the control indicators by 22.7%, 22.5%, and
7.7%, respectively, in relation to lysis of azoalbumin,
azocasein and azocol.

In animals that underwent surgical correction using
the equivalent of xenocorneal stroma obtained by de-
cellularization, the activity of proteolysis processes was
lower than in animals that did not undergo correction.
In particular, on the 3rd day of observation, the rate of
azoalbumin lysis was 126.8% compared to animals with-
out pathology, which is 19.6% less than in animals that
were not corrected. The rate of azocasein lysis slightly
exceeded the level of animals without correction (by
10.1%), and the lysis of azocol was less than that of ani-
mals without correction by 20.8%. On the 7th day, the
indicators decreased even more. The lysis of azoalbu-
min was 121.6%, azacasein 132.6%, and azocol 135.9%
of the level of animals without simulated pathology,
which is significantly less than in animals with mechani-
cal corneal trauma without correction by 15.8%, 3.8%,
respectively and 15.4%. On the 14th day, the indicators
of lysis of azoalbumin and azocasein continued to de-
crease, and the indicator of azoclol increased compared
to the previous observation period and amounted to
152.5% of the norm. By the 28th day, the indicators
of azoalbumin and azocol were at the level of animals
without simulated pathology, and the level of azocasein
lysis was higher by 9.3%, and in relation to the indica-
tors of animals without correction, the indicators were
significantly lower.

It is known that the traumatic process causes an in-
flammatory response, which involves tissue infiltration
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Table 2 - Indicators of the antiprotease blood system of rab-

bits under the condition of mechanical non-penetrating corneal

injury and its correction using the corneal stroma obtained by

the decellularization method (Mim)

phages or xanthine oxidase cause oxidative
destruction of type 1 collagen fibrils, the first
step in collagen destruction. At the second
stage, these oxidised-modified molecules
undergo enzymatic proteolysis [13].

Since we found a significant increase in
proteolytic activity, the next stage of our re-
search was to analyze changes in the content
of proteolysis inhibitors — al1-IP and a2-MG,
as well as to calculate the proteolysis index.

On the 3rd day of the experiment, the
content of al-IP in blood plasma increased
by 12.2% and a2-MG by 41.8% (p<0.05) rela-
tive to the values of animals without simu-
lated pathology (table 2). On the 7th day of
observation, the indicator of al-PI remained
at almost the same level, and a2-MG de-
creased slightly compared to the previous
period and amounted to 130% of the norm
(p>0.05). On the 14th day, a further decrease
in antiproteases was recorded — the concen-

Indicators
Animals group
al-IP, umol/l | al-IP, umol/l | Proteolysis index
Intact, n=10 40,32+ 2,7340,09 0,13740,006
; © 3 days, n=10 45,22+1,54 3,87+0,14* 0,183 +0,011*
23
= £ | 7days,n=10 | 46,53£1,22% | 3,55:0,12* | 0,164 +0,014*
Qo
_rccv § 14 days, n=10 42,21+1,16 3,44+0,15* 0,156 +0,012*
O 4=
% °© 28 days, n=10 41,22+1,11 2,88+0,11 0,160 + 0,007*
[
g + .g 3 days, n=10 48,33+1,24*# 3,35+0,12*%# 0,165 = 0,009*#
£3 8
= g g 7 days, n=10 47,34+1,44* 3,28+0,14*# 0,149 + 0,014*#
O
-0 O
_fccu 2 r_g 14 days, n=10 | 46,17+1,12*# 3,22 +0,11* 0,144 +0,012*#
9 & m
§ o é 28 days, n=10 42,1141,14 2,87 £ 0,09 0,138 £+ 0,011#

tration of al-IP was 104.7% of the norm,

by activated neutrophils, which are the main effector
cells of inflammation [13]. Their activation and subse-
quent degranulation is accompanied by the release into
the extracellular space of hydrolytic enzymes, including
proteinases, with broad substrate specificity. This leads
to increased vascular permeability changes in the tis-
sues in response to damage. All this leads to a violation
of the ratio of proteolysis activity and the control system
of this process, with the help of inhibitors of proteolytic
enzymes [14, 15].

Proteolytic enzymes play a leading role in the degra-
dation of connective tissue components, a typical rep-
resentative of which is the corneal stroma. The conse-
quence of proteolytic decay is rejecting damaged tissue
elements, a necessary component in the normal course
of reparative processes. However, excessive activation
of proteolysis can cause damage to native tissues and
the spread of inflammation. Such a scenario is especially
dangerous in relation to the cornea, where, insignificant
for many other tissue formations, an increase in the in-
flammatory process can cause a significant deterioration
of the optical properties of the cornea and even create a
threat of its perforation. In addition, excessive proteoly-
sis can lead to xenograft rejection or damage [16].

Damage to the corneal epithelium and the develop-
ment of the inflammatory process significantly reduces
the activity of the antioxidant system of the epithelium,
which causes excessive generation of reactive oxygen
species and, as a result, the development of oxidative
stress [17]. Sources of free radicals include blood macro-
phages that infiltrate corneal tissue during inflammation
and monocytes, neutrophils, eosinophils, endothelial,
smooth muscle and other cells. Reactive oxygen species
directly damage stromal glycosaminoglycans, further
impairing their properties, ultimately leading to corneal
destruction and ulceration. After the attack of stromal
glycosaminoglycans by reactive oxygen species, they be-
come less resistant to proteolysis by tissue enzymes and
phagocytizing cells. Normally, the tertiary spiral struc-
ture of collagen, the main structural substance of the
cornea, is resistant to degradation by most proteases.
Reactive oxygen species generated by activated macro-

02-MG — 126%. Until the 28th day of the ex-
periment, the indicators did not differ from the level of
animals without the simulated pathological process.

Carrying out surgical correction using the equivalent
of the corneal stroma obtained by the decellularization
method, the antiprotease activity of the blood increased
on the 3rd day after the surgical intervention —the a1-IP
index was 119.9% and a2-MG - 122.7% compared to
animals without simulated pathology, moreover, in ani-
mals compared to animals with corneal injury without
correction, the level of al-IP was higher by 6.9%, and
a2-MG was lower by 21.7%. In the subsequent periods
of observation, indicators of antiprotease activity gradu-
ally decreased, and by the 28th day, they were equal to
animals without simulated pathology.

Such dynamics were also reflected in the proteolysis
index. In animals with mechanical trauma to the cornea
on the 3rd day, it was 133.6% of the norm, and subse-
quently decreased and amounted to 119.7% on the 7th
day, 113.9% on the 14th, and 113.9% on the 28th day
— 116.8% of the similar indicator of animals that were
not simulated with trauma. In animals that underwent
surgical correction on the 3rd day of the experiment,
the index exceeded the similar index of animals with-
out simulated pathology by 20.4% and was 13.2% lower
than in animals with mechanical trauma that was not
corrected. On the 7th day, there was a significant de-
crease in the proteolysis index compared to the previous
observation period — it was 108.8% of the norm, which
is 10.9% lower than in animals without correction. By
the 14th day, the indicator remained at the same level,
and by the 28th day, it did not significantly differ from
the norm and was 16.1% lower than in animals with cor-
neal injury without correction.

An increase in the content of indicators of the an-
tiprotease system in the early periods of observation
under the conditions of surgical correction of a non-
penetrating mechanical injury of the cornea indicates an
increase in the antiprotease potential for restraining the
development of destructive processes. Such changes
can be considered as an adaptive reaction of the organ-
ism [18].
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A further decrease in the content of antiproteases
in the later periods of observation may occur under
the influence of many factors: first, more intense bind-
ing of proteinases that are activated; secondly, by the
elimination of proteinase-inhibitor complexes, followed
by cleavage of the protein molecule by proteolytic en-
zymes in an activated state; thirdly, by oxidation (oxida-
tive denaturation) of active centers of inhibitors by ac-
tive forms of oxygen [14].

Proteinases of activated granulocytes and macro-
phages hydrolyze connective tissue components, caus-
ing tissue destruction and activation of inflammatory
mediators. An increase in the activity of proteinases ul-
timately leads to the depletion of the protective inhibi-
tory reserve [15].

Conclusions.

1. Simulation of mechanical non-penetrating injury

increase in the concentration of antiprotease protection
factors — al-IP and a2-macroglobulin, which indicates
an increase in the antiproteolytic potential to restrain
the development of destruction. Such changes can be
considered as an adaptive reaction of the body.

2. Surgical correction of mechanical injury using the
equivalent of pig xenocorneal stroma obtained by the
decellularization method is accompanied by a less in-
tense increase in proteolysis factors and normalization
of the protease/protease inhibitor ratio, as indicated by
a significantly lower increase in the proteolysis index at
the initial stages of the pathological process and its nor-
malization before the end of the experiment.

Prospects for further research.

In the future, indicators of the proteinase-inhibitory
system will be investigated in different periods of experi-

mental non-penetrating corneal injury at the local level
(in the intraocular fluid).

of the cornea in the early stages is accompanied by an
increase in the proteolytic activity of the blood and an
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CTAH NPOTEIHA3O-IHIBITOPHOI CUCTEMW KPOBI KPOAIB 3 MEXAHIYHOIO
HENPOHWUKAIOYOIO TPABMOIO POTIBKM TA 3A 1T KOPEKLII 3 BUKOPUCTAHHAM
CTPOMMU KCEHOPOTIBKU, OTPUMAHOI METOAIOM AELENIONAPUBALLII

TepHONINbCbKUIA HAaLiOHaNbHUIA MeaUYHUA YHiBepcuTeT imeHi |.fl. Top6aueBcbKoro MO3 YKpaiHu
(m. TepHoninb, YkpaiHa)
shmyr@tdmu.edu.ua

JlocnioxeHo MNOKAsHUKU npomeiHaso-iHeibimopHoi cucmemu Kposi y Kponie 30 yMo8 HernpoHUKar4Yol
MEXQHIYHOI mpasmu po2igKU ma ii KOPeKyii 3 BUKOPUCMAHHAM CMPOMU KCEHOPORI8KU CB8UHI, OMPUMAHOI
memodom Oeuentonapu3ayii. BusHayeHHs 3a2dabHOI npomeoaimu4yHoi akmusHocmi naasmu Kpoei (3[1A)
Mpoeodusu 3a MOKA3HUKAMU A1i3Ucy a30aa60yMiHy (p03Mad HU3bKOMOAEKYAAPHUX MpomeiHis), a3okaseiHy (po3nad
BUCOKOMOAEKYAAPHUX pomeiHig) i azokony (KonazeHoni3). [na 3’ACY8AHHA CMAHy GHMUMNPOMeasHoi cucmemu
y cuposamuyi Kposi nposoounu eusHayeHHsa emicmy al-iHeibimopa npomeas (al-IlT) ma o2- makpoeaobyniHy
(a2-Mr). Po3paxosysanu makoxc iHOekc npomeonisy (Il1), wjo sidobpaxcae HanpyxeHicmos abo «KeposaHicmo»
npomeonimuyHux npouecie, K gioHoweHHs 3[1A 0o cymapHoi iHeibimopHoi emHocmi (cyma akmusHocmi al-IT1 i
a2-Mr).

BcmaHo8n1eHO, WO MOOEeN08AHHA MEXAHIYHOI HEempoHUKao4Yoi mpasmu po2ieKu 8 PaHHi mepmiHu
crnocmepexeHHs (3-ma — 7-ma 006u) cyrnposoodxyemosca Mi0OBUUWEHHAM MPOMeoaimuyHoi aKMuU8HOCMI Kposi,
W0 8UPAXANOCL Yy 00CMOBIPHOMY 3POCMAHHI KOHUeHmMpayii a30aa6b6ymMiHy, a30Ka3eiHy ma a3oKonay y cuposamuyi
Kposi ma 36inbweHHAM KoHUeHmpauii gakmopie aHmunpomeasHozo 3axucmy — al-IlM ma a2-MIl, wo eKkasye
Ha KommecamopHe MocuseHHA aHMuUnpomeonimu4yHo20 nomeHyiany 048 CMPUMYB8AHHA PO3BUMKY OecmpyKyil.
Y 6inow ni3Hi mepmiHu (14-ma — 28-ma 006u) akmusHicmb npouyecie Mpomeonisy 3HUXYs8anacs,, 00HAK 00 28-
moi 0obu docmosipHO nepesuwiysana piseHb meapuH 6e3 namosoziyHo2o npoyecy. BoOHo4ac 3HUMCysanuch
MOKA3HUKU GHMUNPomea3Ho20 3axucmy, wo rnpu3eoouso 0o 36epi2aHHA 00CMOBIPHO 8UWUX MOKA3HUKI8 iHOeKca
npomeonisy. Xipyp2iyHa KOpeKyia MexaHiYHOi mpasmu i3 30CMOCY8AHHAM €K8i8aaeHma CmpomMu KCEHOPOR2IBKU
C8UHI, OMPpUMAaHOi Memodom Oeuentonapusayii, CyrnposooOHyeEMbCA MeHW iHMeHCUBHUM 3PpOCMAHHAM hakmopis
Mpomeosnizy ma HopMani3auiero cniegioHoweHHs npomeasu/iHeibimopu npomeas, Ha W0 BKAA3YE OOCMOBIPHO
MeHWe 3poCMaHHA iHOeKca Npomeosizy Ha MoYaMKUBUX emanax namoso2iyHo20 NPoyeHcy i Hopmanizayia o2o
00 3a8epuweHHA eKcriepumeHmy.

Knrouoei cnosa: npomeiHa3o-iH2ibimopHa cucmema, Kpos, MexaHiYyHa mpasma pozieKu, XipypaidHa KOpeKyis,
KceHopoeisKa, deuentonapusayis.

38’A30K ny6nikauii 3 nNAaHOBMMM HAyKOBO-  CUCTEMHMX Ta OPraHHWX MopylleHb 3a Aii HaA3Bu-

pocnigHnmu pobotamu.

CTatTa € pparmMeHTOM KOMMIEKCHOT MiXKKadeapanb-
HOI HayKoBo-gocniaHoi pobotn HHI moaentoBaHHA Ta
aHanNi3y naTtonoriyHMx npouecis TepHONiNbLCbKOro Ha-
LiOHaNbHOro MeAMYHOro yHiBepcuTeTy imeHi |.A. lopba-
yeBcbkoro MO3 YKpaiHu «[llaToreHeTuyHi ocobamBocTi

YaliHux daKTopiB Ha opraHiam» (N2 aepskpeecTpauii
0122U100071).

Bcryn.

3axXBOPIOBAHHA, WO BparkaloTb POriBKY, € OAHIEND
i3 OCHOBHMX NPUYMH cNinoTh B ycbomy cBiTi [1]. Enige-
mionoria cninotTu, BUKAWMKAHOI NATONOrE POriBKU €
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PucyHoK 1 — MopgentoBaHHA MeXaHi4YHOT HeNPOHMKato4oi TpaBMuU
poriBKu.

‘..

PUcyHOK 2 — 3aKpuBaHHA gedeKTy poriBKU 3 BUKOPUCTAHHAM
CTPOMM KCEHOPOTiBKMW CBUHI, orprmauo'l' meToaom
Aeuentonapusatiii.

CKN1IAHOIO Ta OXOM/IOE LMPOKMI CNEKTP iHEKLinHNX
i HeiHOeKLiMHMX 3aXBOPIOBaHb OYel, AKi BUK/IMKaOTb
pybLoBaHHA POTiBKM, WO B KiHLEBOMY MiACYMKY Npu-

3BOAMTb A0 PYHKLIOHA/bHOI CAiNOTH.

TpaBMa Ta BMPa3Ka POTiBKM € BAXKJAUBUMU MPUYN-
HamM pPOTiBKOBOI CNiNOTW, MPO AKi YacTO He NoBiAOMAA-
€TbcA. Llle noHepgaBHa TpaBma OKa Ta BMpasKa POriBKU
He BBaXKa/IMCA BaXKIMBUMW NPUYMHAMK POTiBKOBOI CAi-
notn. OfHaK, OCKiNIbKM MPOrpaMm OXOPOHW 340pOB’A
6inbwocTi KpaiH cTanu 6inbl edeKTUBHUMMU Y 3HUKEHHI
NOLWMPEHOCTi TPAANULIAHUX NPUYUH POTiBKOBOI CNINOTH,
TaKMX AIK TPaXOMa, OHXOLEPKO3 i MpoKa3a, TpaBMu o4veit
Ta BUPA3KM POriBKM CTanu HGinblw BaKAMBUMU. PeTenb-
HWI aHani3 ceiToBOI niTepatypu, nposeaeHnin Negrel &
Thylefors BusBuB rnobanbHy enigemito o4HOI TPaBMK 3
npnbnansHo 55 MinbMoHaMu BUMNAAKiB TPaBM o4veit, AKi
BigbyBaoTbCA WOPIYHO, 3 AKMX 750000 BMNaaKiB BUMa-
ranuv rocnitanisau,ii, a 200000 6ynu TpaBMamm BigKpuUTO-
ro oka [2]. Kpim Toro, BOHM migpaxyBanu, wo npnubamns-
HO 1,6 minbioHa ntogei byan cninvmu Yyepes oTpUMaHi
TpaBsMu, 2,3 MifIbilOHA Manu [BOCTOPOHHIN CnabKkui
3ip, @ 19 minbiioHiB 6y OAHOCTOPOHHBLO cAinuMmmK abo
Mann cnabkui 3ip. HesBaxkatoum Ha Te, LLLO OYHaA TpaBMa
€ rnobanbHoto npobnemoto, TArap CAINOTM BHACANIAOK
TPaBM OKa Halbinblue NArae Ha KpaiHW, Lo pO3BMBa-
10TbCA, 0CO6NBO Ti, A€ iAyTb BOEHHI Aii [2].

OfHMM i3 NepcrneKTUBHUX METOAIB, WO MoxKe byTn
BMKOPUCTaHUI ONA 3aKpUTTA AedeKTiB npu TpaBmax

i BMpa3Kax poriBKM € KceHoTpaHcnnaHTauia [3-5]. Odo-
CNIAHMKM, WO NPaLIOTb Y raaysi ekcnepmmeHTanbHoil
Ta KNiHiYHOI odTaNbMoOrii BKa3ytoTb HAa ePEKTUBHICTb
METOAMKM KCEHOTPAHCMNAHTALIT 3 BUKOPUCTAHHAM pPO-
riBKM CBMHI, 3Ba)KalO4M HA FeHETUYHY CMOpPigHEHICTb,
a TaKOX TaK 3BaHy «iMyHHY MpWBINeMoBaHICTb OKay,
WO 3MEHLWYE MMOBIpHICTb BiaTOprHeHHA. OgHak ne-
pecagKa LiNiCHOI pOriBKM Ma€ PU3UK BIATOPTrHEHHSA,
BpaxoBytouu, Wwo Ak aGal, Tak i He-aGal (Hanpuknag,
N-rnikoninHelipamiHOBa KMCNOTA) EKCMPEecyoTbCA B KAi-
TUHAX POriBKM CBUHEW [6]. OCKiNbKM KNITUHHI KOMMoO-
HEHTW POTiBKM CBUHEW € OCHOBHUM AXKEPEIOM KCEHOaH-
TureHis [7], peuentonsprsoBaHa poriBka Mae nepesary
Y 3HUKEHHI iIMyHHOI Bignosigi nicna TpaHcnaaHTauii [8].

MerTa gocnigKeHHs.

Jocniantn AMHamiKy NOKasHMKIB NpoTeiHa3o-iHribi-
TOPHOI CUCTEMMU Y KPOJIiB 33 YMOBM MEXAHIYHOT HENpPO-
HMKAKYOT TPABMU POTiBKM Ta 3a iX XipypriyHOi KopeKLii
3 BMKOPMWCTAHHAM €EKBiBaJIeHTa CTPOMM KCEHOPOTIBKM,
OTPUMAHOi MEeTOAOM AeLentonapunsadii.

O6’eKT i meTOAU AOCNIAXKEHHA.

[na npoBefeHHA gocnigKeHHA 6yn0 BUKOPUCTAHO
30 cTaTeBO3pinunx Kponis nopoan “LUnMHwmNa” 3 macoto
Tina 2,5-3 Kr, AKUX YTPUMYBaNU Yy HaANEKHUX CaHiTap-
HO-TIFiEHIYHMX YMOBax BiBapito TepPHOMiINbCbKOrO Hali-
OHa/NbHOTO MeAMYHOro yHiBepcutety imeHi |.fl. Topba-
yeBcbkoro MO3 YKpainu. Mpu npoBeaeHHI MaHinynauin
i3 eKcnepuMeHTaNbHUMMK TBapuUHaAMK [OTPUMYBaIUCh
npaBun «EBPONENCbKOT KOHBEHLIT NPo 3axucT xpebeT-
HUX TBAPWH, AKi BUKOPUCTOBYIOTLCA ANA EKCNEPUMEHTIB
Ta 3 iHWO HayKoBol meToto» [9], a Takox «HayKoso-
NPaKTUYHUX PEKOMEHZALiN i3 yTpMMaHHA nabopaTtop-
HUX TBapPWH Ta pob0oTK 3 HUMK» [10].

MoLwKoAKEHHA POTriBKM MPOBOAMAM Ha 060X oyax
TBapUWH 3a yMOB MicLeBoi enibynbbapHoi aHecTesii 3 BU-
KopucTaHHAM 0,5% po34nHy anKaiHy Ta peTpobynbbap-
HOI aHecTesii 2%-BUM pPO34YMHOM NigoKaiHy 1,0 ma. 3a
[0MOMOrOI0 TpenaHy AiameTpom 7 MM HaHOCWIU KOH-
LEHTPUYHY eniTenia/ibHy HaCiuKy y BepXHili NONOBMHI
POriBKM, @ B NOAANbLUOMY Y MeKaX L€l HaciYkM oaHo-
pa3oBm OGTaZIbMOIOFIYHMM CKanbnenem BUAANANN
enitenin pasom 3 nepegHiMm LAPOM CTPOMM POriBKM
(BMKpoOtOBanK KNanoTb ToBLWMHOW A0 0,2 mm) (puc. 1).

TpaHcNNaHTaLiMHWIA MaTepian — CTPOMA KCEHOpPO-
riBKM CBMHI, OTPMMaHa MeTOA0M AeLentonapusaLiii, AKy
nposoauau wnsxom ii 06pobkm 0,5% posunHom goge-
uuacynbdaTy HaTpilo Ta, Y NOAANbLIOMY, YIbTPA3BYKOM
3 noganbluoto iHKybaujieto 3a npucyTHocTi 0,1% po3unHy
nanainy [11].

KopeKuito TpaBMU 34iiCHIOBA/IM 3aKPUTTAM AedeKTy
POriBKM 3 BUKOPUCTAHHAM €KBiBaNeHTa CTPOMM POTiBKM,
oTpMMaHoi meToaom geuentonspusauii (puc. 2), npu-
WMBaHHAM iy 4 micuax (Ha 3-il4, 6-il4, 9-ii Ta 12-ih roam-
Hax) 3a ,0NOMOro aTpaBMaTUUYHOI roIkmn 8/0 HeloH Ao
CKNepu Yepes KOH'IOHKTUBY.

TBapuHam nicnAa NpoBeAeHHA OMepaTUBHOTO BTPY-
YaHHA NPOBOAWIM IHCTUAALIID PO3YMHY AHTUBIOTMKA
¢dTopxiHonoHoBoro paay Biramokc no 1 kpanai Tpuyi Ha
OeHb BNPOAOBK 8-Mu Aib.

KpoB gna npoBefeHHA focniaxeHb 3abupanu 3 Kpa-
MOBOi BEHW ByXa KPOiB.

BM3HaYeHHA 3aranbHOI NPOTEONITUYHOI AaKTUBHOCTI
(3MA) nnasmum KpoBi 34iMiCHIOBAIM 3@ NOKa3HMKaMM Ni-
31Cy a30a/1bbyMiHy, a30KaseiHy i a30Ko/y, BUKOPUCTO-
BYlOUM Habip peaktusis «Simko Ltd» (YkpaiHa). MeTog,
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nosArae B TOMy, WO iHKybauia 6iNKoBMX a30CcnonyK 3a
NPUCYTHOCTI Yy CepeoBULL aKTMBATOPIB NPOTEONI3y Cy-
NPOBOAMKYETLCA Ni3UCOM a30asbbymiHy (BKa3ye Ha pos-
naj, HU3bKOMOEKYNAPHUX MPOTEIHIB), a30KaseiHy (iH-
AMKaTOp POo3najy BMCOKOMOJIEKYNAPHMX NPOTEIHIB) Ta
asoKonareHy (iHaMkaTop KonareHonisy). CTyniHb posna-
Ay OUiHIOBaNWM 3a iHTEHCUBHICTIO 3abapBneHHA iHKyba-
LiHOro cepefioBULLLa NPU AOBXKWUHI XxBUAi 440 HMm, anA
4Yoro BMKOPUCTOBYBaNM crnektpopoTomeTp Lambda 25
«Perkin Elmer». MoKa3HWK NPOTEONITUYHOI aKTUBHOCTI
BMPAXKann B OOMHULAX €KCTUHKLIT Ha 1 mAa nnasmu 3a
1 roguHy.

OnA BM3HAYEHHA KOHUeHTpauii a,-makpornobyniHy
(a2-MT) BuKOpUCTOBYBaNM meToa, WO 6asyeTbcsA Ha
YTBOPEHHI aKTUBHOIO KomneKkcy a2-Mrl i3 TpuncuHom,
O He YyTAMBUI Ao Aji iHribiTopy 3 606i8 coi [12]. Ann
BU3HaYeHHS KOHLUeHTpauji al-iHribiTopa npoteas (al-1M)
BMKOPUCTANN MeTOZ, Lo 6a3yeTbca Ha Tomy, wo al-IM cu-
POBaTKM KPOBI MOXe MPUrHivyBaTh rigponis TPUNCUHOM
BAMHA [12]. MpoBoanan TaKoX PO3PaxXyHOK iHAEKca
npoteonisy (M) 3a BigHoweHHAM 3IMA A0 cymapHOi iHri-
6iTOPHOT EMHOCTI CMPOBATKM KPOBI, WO BU3HAYAETHCA 33
Cymoto nokasHukis al-IM i o,-Mr. Llei nokasHwK € Bigo-
BOparkeHHAM HanpyeHocTi abo «KepoBaHOCTI» NPOTeOo-
NITUYHUX NpOLECiB.

[Ons npoBeAeHHA CTaTUCTUYHOT 06pO06KK LMdpPOBUX
pe3ynbTaTiB BUKOPUCTOBYBAW NporpamHe 3abesneyeH-
HA «Excel» Ta «STATISTICA». BukopuctoByBanu Henapa-
METPUYHI MeToaM OUiHKKW. [nAa undpoBMX NOKa3HUKIB
pO3paxoByBa/iM 3HAYEHHA cepegHboi apudMeTUYHOI
BMbBipkKn (M), amcnepcii BUBIPKK i NOMUIKK cepeaHboi
(m). [ocToBipHICTb Pi3HULL 3HAYEHb MiXK HE3aNEXHUMU
KIIbKICHUMW BeNWMYMHaMKM BU3HAYanu 3a AOMOMOroH
Kputepito MaHa-BiTHi.

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

Y paHHbOMY NOCTTPAaBMATUYHOMY Nepiogi nicna Ha-
HEeCEeHHA MeXaHi4YHOi TPaBMM POriBKM aKTUBHICTb NpoLie-
ciB MPOTe0Ni3y CyTTEBO 3poCcTaE. 30Kpema, Ha 3-Tio goby
cnoctepexkeHHA MU 3adikcyBanun LOCTOBIPHE 3pOCTaHHA
B Naa3Mi KpoBi ni3ncy azoanbbymiHy Ha 46,4%, a3oKa-
3eiHy —Ha 51,7%, asokony —Ha 73,1% Big, piBHA TBapuH,
AKMM TpaBMM He mogentoBanu (Taba. 1).

[o 7-0i pobun cnoctepekeHHA NOKa3HUKM 3arasibHoi
NPOTEONITUYHOT AaKTUBHOCTI AK CTOCOBHO ApibHOAMC-
NepcHUX i BeanMKogmcnepcHux BinKiB, Tak i OCHOBHOI
PEYOBMHM CNOTYYHOT TKAHUHU — KONareHy 3HUXKyBaanCb
NOpiBHAHO 3 nonepeaHiM TEPMIHOM CMOCTEPEXKEHHS,
oAHakK byau AOCTOBIPHO BULLMMMK Bif, HOPMU — Ni3uC
anbbymiHy — Ha 37,4%, a3oka3eiHy — Ha 36,4%, a3oKony
—Ha 51,3%. Taka X TeHAeHLUia Mmana micue i y noganblui
TEPMiHM CMOCTEPEXKEHHA, OAHaK i Ha 28-my ao0by 3a-
rasibHa NPOTEONITMYHA AKTUBHICTb XOY i 3MeHLwunNacs,
ane BCe X MPOAOB)KyBasa AOCTOBIPHO NepeBuLLYyBaTH
KOHTPO/IbHI MOKa3HMKK BiANOBIAHO Ha 22,7%, 22,5%
Ta 7,7% CTOCOBHO Jli3ncy a30anbbymiHy, a3oKaseiHy Ta
asokony.

Y TBapuWH, AKMM MNPOBOAUNMU XiPYPriyHY KOpeKL,ito
3 BMKOPMWCTaHHAM €eKBiBasieHTa CTPOMWU KCEHOPOTIBKY,
OTPMMAHOT METOA40M AeLentonAapun3aLlii akTUBHICTb Npo-
LeciB NpoTeosisy 6yna MEHLLO, HiX Yy TBapuH, AKUM
KOpeKLito He NpoBoAMaN. 30KpeMa, Ha 3-Tio 4oby cno-
CTEPENKEHHA MOKa3HWK /Ni3ncy as0anbbymiHy cKnas
126,8% nopiBHAHO 3 TBapMHamK 6e3 naTonorii, Wo Ha
19,6% MeHLUe, HiXK Y TBAPUH, AKMM KOPEKLLiI0 He MPOBO-
Aunun. NOoKasHUK Ni3ncy a3oKaseiHy AeLo nepesuLlyBsas

piBeHb TBapuH 6e3 KopeKLii (Ha 10,1%), a ni3uc azokony
6yB MeHLWMM, HiXK y TBapuH 6e3 Kopekuii Ha 20,8%. Ha
7-my 806y NOKasHWKKM 3meHWuAnch we binbwe. Jlisuc
a3o0anbbymiHy cknaB 121,6%, asakaseiHy 132,6%, aso-
kony 135,9% Big, piBHA TBapuH 6e3 3moaenboBaHOI Ma-
TONOTrii, WO AOCTOBIPHO MEHLUE, HiXK Y TBAPUH 3 Mexa-
HiYHOM TpaBMOIO poriBKM 6e3 KopekKuii BiAnoBiAHO Ha
15,8%, 3,8% Ta 15.4%. Ha 14-Ty o6y NoKasHWKK fisncy
a30anbbymiHy Ta a3oKaseiHy i Hagani 3HUXKyBaAUCb, a
NOKa3HMK a30K10/y 3pic NOPIBHAHO 3 NonepesHim Tep-
MIiHOM cnocTepeeHHsa i cknas 152,5% Big Hopmu. o
28-01 106K NOKa3HMKM a30anbbyMiHy Ta a30KoNy nepe-
6yBa/n Ha PiBHA TBapWH 6e3 3MoAe/1boBaHOI NAToNOrIi,
a piBeHb Nisncy asokaseiHy 6ys BMLWMUM Ha 9,3%, npwu-
YOMY CTOCOBHO MOKA3HMKIB TBAPWH 6e3 KopeKLii MoKas-
HUKN BYIN AOCTOBIPHO HUMKUMMMA.

BifOMO, WO TPaBMATUYHUIN NPOLLEC CAPUYMHAETH-
cA [0 PO3BMTKY 3ananbHoOi BiANOBIAi, Wo nepeabdavae
iHQiINbTPaLito TKAHWH aKTMBOBAHUMW HelTpodinamu,
O € OCHOBHUMMW ePEeKTOPHUMM KAITUHAMM 3ananeH-
HA [13]. TxHA aKkTMBaLjA Ta Noganblia AerpaHynaLia cy-
NPOBOAKYETLCA BUKUAAHHAM Y NO3aKNITUHHUIA NPOCTip
rigpoNiTUYHNX EH3MMIB, B TOMY YMCAI | NPOTEIHA3, 3 WK-
pokoto cybcTpaTHow creymdivHicTio. e npussoautb
0,0 36inbleHHAM NPOHUKHOCTI CyAMH, 3MiH B CAaMUX TKa-
HUHaX y BiAMNOBiIAb HAa MOLKOAXKEHHA. Bce Le 3ymos/toe
NOpPYyLWeEHHA CNiBBIAHOLWEHHA aKTUBHOCTI MPOTEONi3y i
CMCTEMM KOHTPOJIIO LibOrO NpoLecy, 38 AOMOMOTOH0 iHri-
6iTopis npoTeonitTnyHMx pepmeHnTis [14, 15].

MpoBigHy ponb B AerpagaLii KOMMNOHEHTIB CNOAyY-
HOI TKAHWHU, TUMNOBMM MpPeACTaBHUKOM AKOI € CTpOMA
poriBkM, BigirpatoTb npoTeoniTMYHi depmeHTU. Ha-
CNiAKOM NPOTEONITUYHOTO pOo3najy € BiATOPrHEHHA
YWKOAMKEHUX TKAHUHHUX €/1EMEHTIB, L0 € HEOOXiAHMM
KOMMNOHEHTOM NpPU HOPMabHOMY Nepebiry penapaTme-
HUX npouecis. MpoTe, HagMiIpHA aKTMBaALLA NPOTEOoNi3y
MOMe CTaTu MPUUYNUHOK YLIKOANKEHHA HAaTUBHUX TKAHUH
i NOWMpPEHHA BOrHULLA 3ananeHHA. TakuiA cueHapin €
ocobnnBo Hebe3neyHMM CTOCOBHO POTiBKW, e He3Ha-
YHe Ana 6araTboX iHWWX TKAHMHHWUX YTBOPEHb, MOCU-
JIEHHA 3aNanbHOro NPOLECY MOXe CMPUYNHUTH iICTOTHE
noripweHHA ONTUYHWUX BAACTUBOCTEWN POFIBKWU i HaBIiTb
CcTBOPUTK 3arposy ii nepdopaduii. Okpim Toro, Haamip-
HWI NPOTEONI3 MOXKE CNPUYNUHUTUCA A0 BiATOPrHEHHS
KCeHOTpaHcnAaHTaTa, abo Moro NoLWKoAKeHHs [16].

MowKoaKeHHA eniTenito poriBkM Ta PO3BUTOK 3a-
NanbHOrO MPOLECY 3HAYHO 3HUIKYE AKTUBHICTb aHTU-
OKCMOAHTHOI CUCTEMW eniTenito, WO 3YMOB/IOE Haa-
MipHY reHepaL,ito akTUBHUX POPM KMCHIO i, AK HACNiA0K
— PO3BMTOK OKcuaaTusHoro ctpecy [17]. o apxepen
BiZIbHUX paguKanis BiAHOCATb Makpodaru Kposi, AKi iH-
biNbTPYOTh TKAHWMHY POFIBKM MpPU 3ananeHHi, a TaKoX
MOHOUMTK, HelnTpodinu, eosnmHodinn, eHaoTenianbHi,
rNagKoM’ A308Bi Ta iHWI KNITUHU. AKTUBHI GOPMM KUCHIO
6e3nocepeHbO MOLIKOAMKYIOTb CTPOMA/bHI FiKO3aMmi-
HOTNIKaHW 3 NOAAbWMM NOPYLIEHHAM iX BNAaCTUBOCTEN,
LLLO 3YMOBJIIOE, B KiHLLEBOMY MiACYMKY, PyWHYBaHHS po-
riBKM i BUpasKoyTBOpeHHA. [licna aTakm CTpoOManbHUX
rNiKo3aMiHOIMiKaHiB aKTUBHUMM GOPMaAMMN KUCHIO BOHM
CTalOTb MEHLW CTiMKMMKU [0 NPOTEeOoNi3y TKaHUHHUMU
depmeHTamm i darouUTyouMMKU KAiTUHAMKU. B Hopmi
TPeTUHHA cnipasbHa CTPYKTypa KONareHy, OCHOBHOI
CTPYKTYPHOI pPe4YOBUHM POTiBKM, Pe3UCTEHTHA A0 Aerpa-
Aauii 6inbwicTio npoteasamn. AKTUBHI GOPMU KUCHIO,
reHepoBaHi akTMBOBaHMMM Makpodaramm abo KcaHTU-
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Tabnuua 1 — 3arasbHa NPOTEONITUYHA aKTUBHICTb MJ1asmu
KPOBi KpONiB 32 yMOBU MeXaHiYHOi HeNnpPoOHMKao4oi TPaBMU
poriBKM Ta ii KOPEKLii 3 BUKOPUCTAHHAM CTPOMMU POTIBKM,

OTpUMaHOI MeToaoM geuentonapusauii, (Mim)

We 3HMXKEHHA aHTUNPOTeas — KOHLeHTpau,ia
a-IN cknana 104,7% sig Hopmu, a-MI —
126%. o 28-0i 006K eKcnepuMeHTy NoKas-
HUKW He BigpisHAAUCH Bif, piBHA TBapuH 6e3
3MO/Z,e/1b0BaHOr0 MATO/OrNYHOrO NPOLECY.

HOKCWAa3010, BUK/IMKAIOTb OKUCHIOBA/IbHY AECTPYKLit0
KonareHosux ¢ibpun TMny 1, Wo € nepwum etanom
pyMHyBaHHA KonareHy. Ha apyromy eTani BigbyBaeTbcs
€H3MMHUIN NPOTEOoNi3 LUX OKUCHEHO-MOAUPIKOBAHMX
mosekyn [13].

OCKiNbK1, MW BUABUAM BUPA3HE 3pOCTaHHA npoTe-
ONITUYHOI aKTUBHOCTI, HAaCTyNMHMM €Tarnom Haworo Ao-
cniaxkeHHA byno npoaHanisyBaTh 3MiHM BMICTY iHribiTo-
pis npoteonizy — o -IM 1a o,-MTl, a Tako}K po3paxysaTu
iHOEKC NpoTeonisy.

Ha 3-Tio noby eKcnepuMeHTy BMICT y Maa3mi Kposi
a,-IMN 3pic Ha 12,2, a o -MT Ha 41,8% (p<0,05) BigHOCHO
NoKa3HMKiB TBapuH 6e3 3moaeiboBaHoi natosorii (taba.
2). Ha 7-my go6y cnoctepeskeHHs nokasHuk a,-IM 3anu-
LLIABCS MaliyKe Ha TOMY XK PiBHi, a a,-MT geulo 3HM3MBCA
nopiBHAHO 3 nonepegHim TepmiHOM i cknas 130% Big
Hopmu (p>0,05). Ha 14-ty noby 3adikcoBaHO nopasb-

Ta6bnuua 2 — NoKasHUKKU aHTUNPOTEa3HOI CUCTEeMU KPOBi
KponiB 3a yMOBU MeXaHiYHOi HEMPOHWUKaUOi TPaBMMU POriBKU
Ta ii KOpeKu,ii 3 BAKOPUCTAHHAM CTPOMM POriBKU, OTPUMAHOIT
meToaom aeuentonapusauii (M (Mtm)

n Nlisauc a3oanbby-| Jlisnc asoka- ni . . ..
OIEEL AL MiHy 3einy, (BN BRI, MpoBefeHHA XipypriyHoi KOpeKLUii 3 BU-
lpyna TBapuH AP o b mn?t-rog? - -
mnt-roa Mt rog KOPWUCTAHHAM €KBiBa/sieHTa CTPOMM POTiBKM,
i - OTPMMaAHOI MeToAOM Aeuentonapusadii aH-
bes amoAencosanoinaro- |, 4g.4 10 2,360,11 0,780,07 P AOM AeuenionApusall
norii, (=10) TMNpPOTea3Ha aKTUBHICTb KPoBi Ha 3-Tio Aoby
= .
= 3-1a goba, (n=10) | 4,07+0,11* 3,58+0,12* | 1,35+0,05* | B'A MPOBEAEHHA ONEPATMBHOTO BTPYYaHHA
s 3pocTana — NoKasHuk a -1l cknas 119,9% a
= g 7-ma goba. (n=10)| 3,82+0,12* 3,22+ 1,1840,04* | o,-MI' — 122,7% BigHOCHO TBapuH 6e3 3mo-
o N
5 €/1b0BaHOi naTosorii, npuyom TBApUH
% S |14-ta poba. (n=10)| 3,44+0,14* 3,14+0,10* 0,95+0,05* A . . ! p vy p.
T NOPIBHAHHI 3 TBAapMHaMM i3 TPABMOI pOriB-
§ 28-ma goba, n=10)|  3,41+0,13* 2,89+0,12 * 0,84+0,06 Ku 6e3 KopekKLii piBeHb a,-n 6yB BULWMM Ha
g5 » » » 6,9%, a a,-MT" Huxkunm Ha 21,7%. Y nofanb-
= 3-1A Aoba, (n=10) | 3,55:0,11 3,82:0,14 1,18+0,05 Wi TEPMiHM CMOCTEPEKEHHS MOKA3HUKM aH-
ECZL Z |7-ma no6a, (n=10)| 3,38£0,10*" | 3,13:0,09* | 1,06£0,06* | TMNPOTEA3HOI aKTUBHOCTI NOCTYMOBO 3HMXKY-
I:g Basnchb i fo 28-0i 0bu nepebyBann HapiBHi
T £ 7 [14mamoba, (n=10) 3,17013* | 2,77:0,10% | 1,19$0,07*' | rpapun Ges sMopenbOBaHOT NaTonorii.
Tog " . . )
25" [28-manoba, n=10) 2,84:014" | 2,58:0,08*" | 0,81:0,04 Taka auHamika sidobpasunack i Ha no
- —— - — Ka3HWKY iHAEKCY NpoTeonisy. Y TBapuH 3 me-
"pMMITKM: — BIAMIHHOCTI AOCTOBIPHI MIXX rpynoto TBapuH 6e3 MOAeNntoBaHHA NaTo-| . .
InoriuHoro npouecy i TBapuH, AKMM MOAE/IOBANN MeXaHiuHy TpaBmy porisku (p<0,05); X"‘:lHI‘-IHOFO Tpasmoto [;?OFIBKVI Ha 3-Tio A°6y
i — BigMIHHOCTI OCTOBIPHI MiXK ZOCNIAHMMM rpynamm TBapuH 6e3 xipypriuHoi kopekuiil BIH CK1a4aB 133,6% Big HOpmK, a y nogans-
.3 xipypriyHoto Kopekllieto y BiANOBIAHI TepMiHM cnocTepexkeHHs (p<0,05) LUOMY 3HMXKYBaBCA i CTAHOBMB Ha 7-Mmy g06y

119,7%, 14-ty — 113,9% a Ha 28-my noby
— 116,8% Bia, aHanoriyHOro MOKa3HWKa TBApPWH, AKUM
TpaBMy He mogentoBanu. Y TBapuH, AKMUM MNPOBOAM-
NN XipypridyHy KopekKuito Ha 3-Tio goby eKcnepumeHTy
iHAEKC MepeBuWLLYyBaB aHANOrMYHUIA MOKA3HWK TBapPWH
6e3 3mozenboBaHoi natonorii Ha 20,4% i 6ys Ha 13,2%
HUMKUYMM, HiXK Y TBAPUH 3 MeXaHIYHOK TPaBMOIO, AKUM
Kopekuii He nposoaunun. Ha 7-my poby Bigbynoca cyt-
TEBE 3HMKEHHA iHAEKCa NPOTeoNi3y NOPIBHAHO 3 none-
penHiMm TepMiHOM cnocTepexeHHA — BiH cknas 108,8%
Big HopmM, Wo Ha 10,9 HixK y TBapuH 6e3 KopekLuii. Jo
14-0i 106V NOKa3HUK 3a/1MLWABCA Ha TOMY ¥ PiBHi, a A0
28-01 06K CyTTEBO He BiApi3HABCA Big HOpMK | BYB Ha
16,1% MeHLWWUM, HiX Yy TBAapWH 3 TPAaBMOI POriBKK He3
KOpeKLii.

MigBMLLEHHA BMICTY MOKA3HMKIB aHTUNPOTEA3HOI
CUCTEMM Y PaHHI TEPMiHM CNOCTEPEXKEHA 33 YMOB Xipyp-
riYHOI KOpeKL|ii HEeNPOHMKaYOi MeXaHiYHOI
TPaBMM POTiBKM BKA3yE Ha 3pOCTAHHA aHTU-
NpoTea3Horo NoTeHLiany 414 CTPUMYBAHHA
PO3BUTKY [AECTPYKTUBHMX MpoueciB. Taki
3MiHW MOKHa PO3rNALaTU AK a4anTUBHY pe-

aKuito opraHismy [18].
Mofanblue 3HWKEHHA BMICTY aHTUMNPO-

Teas B Nogasnblli TEPMiIHM CNOCTEPEIKEHHRA

MO3Ke BigbyBaTuch 3a Ail pAgy YMHHUKIB: No-
nepwe, 6inbW iHTEHCUBHOrO 3B’A3yBaHHA

npoTeiHas, WO BMPA3HO aKTUBYHOTbCA; MO-
Apyre, eniMmiHaLielo KOmNaeKkcis npoTteiHa-

3a-iHribiTop, 3 HACTyNHUM po3LEenNeHHAM

monekynu 6inka, npoteonitMyHuMmn dep-
MeHTaMM B aKTMBOBAHOMY CTaHi; NO-TpPeTE,

OKUCHEHHAM (OKVICHPOBaJ'IbHOPO AeHaTypa-

Lji€t0) aKTUBHUX LEHTPIB iHribiTOpiB aKkTMB-

MoKa3HUK
lpyna TBapuH
a,-IM, mkmonb/n| a,-Mr, r/n | IHaeKc npoTeonisy
IHTaKTHI, n=10 40,321,122 2,73+£0,09 0,137+0,006

[3]

g 3-19 goba, n=10 45,22+1,54 3,87+0,14* 0,183 +0,011*

T

E % 7-ma poba, n=10 46,53+1,22* 3,55+0,12* 0,164 +0,014*

Ic

Z 9 | 14-Tapgoba.n=10 | 42,21#+1,16 | 3,44%0,15* | 0,156 + 0,012*

©

x

g 28-ma goba, n=10 41,22+1,11 2,88+0,11 0,160+ 0,007*
@
E Z U: 3-1a go6a, n=10 48,33+1,24*# |3,35+0,12*#| 0,165+ 0,009*#
© Q.=

>

E.% | 7-ma noba, n=10 47,34+1,44% |3,28+0,14*#| 0,149 +0,014*#
Iy 2
% s % 14-ta poba, n=10 | 46,17+1,12*# |3,22+0,11* 0,144 +0,012*#
© o
X = T
§ 8 28-ma goba, n=10 42,11+1,14 2,87 £ 0,09 0,138 £ 0,011#

HUMK dopmamm KucHio [14].

MpoTeiHa3M aKTMBOBAHUX FPaHYIOLUTIB
i Makpodaris rigponisytoTb KOMMNOHEHTU
CNONYYHOT TKAHUHU, BUKANKAKOUYN OECTPYK-
Lito TKAHWH 1 aKTMBaLilO meaiaTopiB 3ana-
neHHA. MNigBMLWEHHA aKTMBHOCTI NpoTeiHas
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B KiHLLEeBOMY pe3y/bTaTi 3yMOBJ/IOE BUCHAXKEHHA 3aXMUC-
Horo iHribiTopHoro pesepsy [15].

BucHoBKM.

1. MogentoBaHHA MexaHi4YHOI HEMPOHMKAKOYOI TPaB-
MW POriBKN B PaHHi TEPMIHW CYNPOBOAMKYETLCA MiABU-
LLEHHAM MPOTEONITUYHOT aKTUBHOCTI KPOBi Ta 30i/IbLUEH-
HAM KOHLEHTpaUii ¢paKTopiB aHTMNPOTEa3HOro 3axucTy
- a,-IMN Ta a,-makpornobyniHy, Wo CBig4YMTbL NPO 3poC-
TaHHA aHTUMPOTEONITUYHOrO MOTEHLiaNy ANA CTPUMY-
BaHHA PO3BUTKY AECTPYKLii. TaKi 3MiHWM MOXHa po3rnsa-
0ATV K alaNTUBHY peaKL,ito opraHiamy.

2. XipypriyHa KopeKuifa MexaHi4YHOoi TpaBMM i3 3a-
CTOCYBaHHAM €KBiBa/eHTa CTPOMM KCEHOPOTiIBKM CBUHI,

OTPMMAHOI MeTOAOM JAeuentonapusalii, cynpoBOAKY-
€TbCA MEHLU iHTEHCMBHMM 3pOCTaHHAM GaKTopiB npo-
Teoni3y Ta Hopmanisauji€elo CniBBiAHOLWEHHA npoTeasn/
iHribiTopy NpoTeas, Ha WO BKaasye AOCTOBIPHO MeHLIE
3pPOCTaHHA iHAEKCa NPOTEeOoNi3y Ha MOYATKMBMUX eTanax
NnaTo/IorYHOro MPOLEHCY i HopManisauia moro Ao 3a-
BEpPLUEHHA eKCNepUMEHTY.

MepcnekTuBa NOAANbLINX AOCNIAMKEHD.

Y nepcnekTuBi byayTb 4OCNIAMKYBATUCA MOKA3HUKMK
npoTeiHa3o-iHribiTopHOI cucTeMn y pisHi nepioan ekc-
nepMMeHTaNbHOI HEeMPOHMUKAOYOI TPAaBMU POFiBKU Ha
JIOKaZIbHOMY pPiBHi (Y BHYTPILUHbOOYHIl pianHi).
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CTAH NMPOTEIHA3O-IHTIBITOPHOI CACTEMW KPOBI KPOAIB 3 MEXAHIYHOIO HEMPOHUKAIKOYOIO TPABMOIO
POTIBKM TA 3A i KOPEKL|IT 3 BUKOPUCTAHHAM CTPOMM KCEHOPOTIBKU, OTPUMAHOI METOAOM AELENIO-
NAPU3ALIT

Wmunp C. M., Kniwy 1. M.

Pe3stome. MeToto HAWOro AoCAigKeHHs 6y10 BU3HAYEeHHS 0CO6IMBOCTEN 3MiH MOKA3HUKIB MpoTeiHa30-iHribiTop-
HOI CUCTEMM KPOBIi Y KPO/iB 32 YMOB HEMPOHMKAOYOI MEXaHIYHOT TPaBMW POriBKM Ta ii KOPEKLLT 3 BUKOPUCTAHHAM
CTPOMM KCEHOPOTiBKU CBMHI, OTPMMAHOI MeTOA0M AeLentonapmsa,ii. 3anexHo Big nposeneHoi KopeKLii TBapuH no-
Ainvnv Ha 3 rpynu: 1 rpyna — TBapuHu 6e3 natonorii (iHTaKTHi); 2-ra — TBapMHM i3 3M0AE/N1b0BaHO HEMPOHMKAYOH
MEXaHiI4YHOH TPAaBMOLO POTiBKU; 3-A — TBAPMHM i3 3MOE/1bOBAHOO HEMPOHMKAKYOK MEXaHIYHOK TPABMOI POTiBKY,
AKUM NPOBOAMIN XiPYPriYHY KOPEKL,iHO i3 BUKOPUCTAHHAM CTPOMM KCEHOPOTiBKM CBUHI, OTPMMaHOi MeToaoM geLle-
nonapusadii. Matepian ona gocnigeHHAa oTpumysanu Ha 3-Tio, 7-my, 14-1y Ta 28-my Aobu nicna moaentoBaHHA
natosoriyHoro npouecy. NposeaeHNMU AOCAIAMKEHHAMM BCTAHOBAEHO, LLO MOAENOBAHHA MEXaHiYHOI HeNMpoOHu-
Kaloyoi TPaBMM POTiBKU B paHHi TepmiHn (3-Ta, 7-ma A06M Big MOMEHTY HaHeceHHA TPaBMMK)  CymnpPOBOAMKYETbCSA
NiABULEHHAM MPOTEONITUYHOT aKTUBHOCTI KPOBi K CTOCOBHO APiOHOAMCNEPCHUX | BEIMKOAMUCTEPCHUX BinKiB, Tak i
OCHOBHOI PEYOBMHM CMOMYYHOI TKAHMHW — KOM1lareHy, Npo WO CBig4YUTb AOCTOBIPHE 3POCTAHHA KOHLLEHTPaLLii a30Ka-
3eiHy, a30anbbymiHy Ta azokony. Y nogasblui TEPMiHK cnocTepekeHHs (14-Ta Ta 28-ma A406u) aKTUBHICTb NpoTeoi-
TUYHUX NPOLLECIB 3HM}KYBA/ACb, OAHAK 40 HOPMU He Npuxoanna. BoaHo4yac mano micue 36iibleHHS KOHLEeHTpaLji
¢akTopiB aHTUNpOTeasHoro 3axucty — o -IMN Ta a,-makpornobyniHy, WO BKa3ye Ha NOCUNEHHA aHTUNPOTEONITUYHO-
ro noTeHujiany Ana CTPMMYyBaHHA PO3BUTKY AECTPYKLii. XipypriyHa KOpeKLia MexaHi4HOi TPaBMM i3 3aCTOCYBaHHAM
KCEHOPOTiBKM CBUHi, OTPMMaHOIi MeTOAOM AeLentonAapunsadii, CynpoBOAMKYETbCA MEHLI iIHTEHCUMBHUM 3POCTAHHAM
baKTopiB NPOTEONI3y HA PaHHiX eTanax, a A0 3aBePLUEHHA TEPMiHY eKCNePUMEHTY NMOKa3HWKKU NepebyBanu Ha TPiB-
Hi TBapWH 6e3 3moAenboBaHOI naTosorii. BogHoYac NOKa3HUKM aHTUNPOTEa3HOT aKTUBHOCTI ByAn BULLMMU, HiXK Y
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TBapuH 6e3 KopekLuii, a ue cnpuano Hopmanisauii cniesiAHOWEHHA NpoTeasn/iHribiTopy NpoTeas, Ha LLO BKaasye
L0CTOBIPHO MeHLLE 3pOCTaHHA iHAEeKCa NPOTEeO0Ni3y Ha MOYAaTKMBUX eTanax NaTo/I0MNYHOro NPOLEHCY | Hopmanisauis
MOro 0 3aBepLUEHHA eKCNePUMEHTY.

Knro4oBi cnoBa: npoTeiHa3o-iHribiTopHa cucTema, KpoB, MexaHiyHa TpaBMa POriBKK, XipypriyHa KopekL,is, Kce-
HOpPOriBKa, AeLentonapusadis.

BLOOD PROTEINASE-INHIBITOR SYSTEM IN RABBITS WITH MECHANICAL NON-PENETRATING CORNEAL INJURY
AND ITS CORRECTION WITH THE USE OF XENOCORNEAL STROMA RECEIVED BY THE DECELLULARIZATION METHOD

Shmyr S. M., Klishch I. M.

Abstract. The purpose of our study was to determine the characteristics of changes in the indicators of the
proteinase-inhibitory blood system in rabbits under the conditions of non-penetrating mechanical trauma to the
cornea and its correction using pig xenocorneal stroma obtained by the decellularization method. Depending on the
performed correction, the animals were divided into 3 groups: 1 group — animals without pathology (intact); 2nd
— animals with a simulated non-penetrating mechanical injury of the cornea; 3rd — animals with a simulated non-
penetrating mechanical injury of the cornea, which underwent surgical correction using porcine xenocorneal stroma
obtained by the decellularization method. The material for research was obtained on the 3rd, 7th, 14th and 28th
days after modeling the pathological process. The conducted studies established that simulation of a mechanical
non-penetrating corneal injury in the early stages (3rd, 7th days from the moment of injury) is accompanied by
an increase in the proteolytic activity of blood both in relation to fine and large-dispersed proteins, and the main
substance of connective tissue — collagen, which shows a significant increase in the concentration of azocasein,
azoalbumin and azocol. In the subsequent periods of observation (14th and 28th days), the activity of proteolytic
processes decreased, but did not return to normal. At the same time, there was an increase in the concentration
of antiprotease protection factors — al-IP and a2-macroglobulin, which indicates an increase in the antiproteolytic
potential to restrain the development of destruction. Surgical correction of a mechanical injury using a pig xenocornea
obtained by the decellularization method is accompanied by a less intensive growth of proteolysis factors in the
early stages, and until the end of the experiment, the indicators were at the level of animals without simulated
pathology. At the same time, indicators of antiprotease activity were higher than in animals without correction, and
this contributed to the normalization of the protease/protease inhibitor ratio, as indicated by a significantly lower
increase in the proteolysis index at the initial stages of the pathological percentage and its normalization before the
end of the experiment.

Key words: proteinase-inhibitory system, blood, mechanical injury of the cornea, surgical correction, xenocornea,
decellularization.
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