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BIOCHEMICAL AND HISTOLOGICAL ANALYSIS OF RATS TREATED WITH VERAPAMIL
OVERDOSE AND RESUSCITATED WITH LIPID EMULSION

T'abpusrna Kpacumuposa Kexaiiosa

Jlokmop mokcuxonoz2uu

Accucmenm rxaghedpul papmaronocuu,
MOKCUKONIO2UU U (hapmaKkomepanuu,

Meouyunckuii ynusepcumem - Bapua, boneapus
Cuesrca 3namesa

Ipogeccop moxcurkonozuu

Pykosooumensv knunuku uHmMeHCU8HO20

JIeYeHUss OCMPbIX OMPABTIeHUl U MOKCUKOALIep2Ull,
Boenno-meouyunckas akademus - Bapua, boreapus
Heosanxa Toooposa 3zyposa

Jlokmop namonozuu u yumonamouo2uu
Accucmenm kagedpst 06uell u KIUHUYeCKol namoao2ull,
Cbe00OHOU MeOUYUHBL U OCOHMONO2UU,
Meouyuncxuii ynugepcumem - Bapna, boneapus

BUOXUMHWYECKHAN U TUCTOJOTUYECKHAN AHAJIN3 KPBIC, HOJTYYABIINX
HNEPEJO3UPOBKY BEPAITAMMWJIOM U PEAHUMHWPOBAHHBIX JIUTIUTHOU SMYJIbCUEU

Summary. Since 2008, lipid emulsions have been used successfully as part of standard therapy for acute
lipophilic drug intoxications at a bolus dose of 1.5 ml/kg lipid emulsion 20% for one minute, followed by an
infusion of 0.25 ml/kg/min for 20 -60 minutes. The high dose of lipid emulsion carries a risk of serious side effects,
which is why many doctors are afraid to use it, despite reports of its positive effect as an antidote. The study
demonstrated the efficacy and safety of lipid emulsion administered as an antidote at the recommended and 7-fold
higher dose in acute intoxication of rats with Verapamil.

100% survival was observed in rats treated with different doses of lipid emulsion. The high dose of lipid
emulsion 10 ml/kg shows greater efficiency in terms of cardioprotection. Lipid emulsion at doses of 1.5 ml/kg and
10 ml/kg are safe in terms of fat metabolism, liver and kidney parameters, proven by laboratory and histological
analysis.

Annotanus. C 2008 roga nunugHble SMYJIbCUH YCIIEIIHO UCIIOJB3YIOTCA B paMKax CTaHIApTHOW Tepanuu
OCTPBIX JUNOQUIBHBIX JIEKAPCTBEHHBIX HHTOKCHKAIMH TP OotocHOi 1o3e 1,5 mur/kr aununHo#i smynscun 20%
B MUHYTy ¢ nocieayrouied nHdysueir 0,25 mu/kr/mun B TedeHue 20-60 mMuHYT. BbIcOkas mo3a JMIMIHON
SMYJIBCHU HECET PHUCK CEepPhe3HBIX MOOOYHBIX 3(h(eKToB, M3-3a Uero MHOTHE Bpadd OOSATCS MCHOIB30BaTh €&,
HECMOTpPs. Ha CooOmeHns o e€ TOJOXHUTENbHOM JEHCTBHM B KadecTBe aHTHAoTa. VcciaemoBaHue
MIPOJIEMOHCTPHUPOBAIO 3PPEKTUBHOCTh U OE30TACHOCTH JIMMTUAHON 3MYJIHCUH, BBOJUMOW B KaU€CTBE aHTHIIOTA
IIPY peKOMEHyeMo! 1 7-KpaTHOH OoJiee BRICOKOI 103€ PU OCTPOIl HHTOKCHKAITIH KPBIC BEpPAalaMHIIOM.

100% BBDKMBaEMOCTH HAOJIIOAATACh Y KPBIC, TOJTyYaBIINX Pa3HBIE O3B! JIUITHAHON SMyThCHH. BrIcokas no3a
munuaHON AMynbcun 10 Mt / KT mokasbiBaeT 0onbiryio 3()(EeKTHBHOCTh ¢ TOYKH 3PEHHS KapAHONPOTEKIIHH.
Jlummniaast amynbens B 1o3ax 1,5 mu/ xr u 10 mi1 / kr Ge30macHa ¢ TOYKH 3peHHs )KUPOBOTO 0OMEHa, IoKa3areleit
MIEYeHU U TI0YEK, NTOTBEP>KIEHHBIX JJa00paTOPHBIMHU U TUCTOJIOIMYECKUMHU aHAIN3aMH.

Key words: lipid emulsion, Verapamil, rats
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Introduction. Acute drug intoxications are a
serious problem worldwide. The most common
overdoses are neuroleptics, antidepressants and
cardiovascular drugs. Many of these drugs do not have
a specific antidote in case of overdose and can cause
fatal neurological and cardiovascular complications,
which requires the introduction into routine practice of
more effective treatments such as intravenous lipid
emulsions (LE).

The dose determined by the American Society of
Regional Anesthesia (ASRA) to treat local anesthetic
systemic toxicity (LAST) and lipophilic drug
intoxications is a bolus of LE 20% 1.5 ml/kg per
minute, followed by a continuous intravenous infusion
of 0.25 ml/kg/min for 20-60 minutes until circulation is
restored [1].

The use of high doses of LE and the high infusion
rate are associated with an increased risk of side effects
such as fat overload syndrome, hypertriglyceridemia,
pulmonary embolism, pancreatitis and others, which is
why many doctors are afraid to use it, despite reports of
its positive therapeutic effect in acute lipophilic
intoxications. There is a lack of information about the
mechanism of its action, the possible risks associated
with its use, dosage, duration of administration, short-
term and long-term effects.

Aims. Study of the efficacy and possible side
effects of LE as an antidote to acute Verapamil
intoxication in rats and demonstration of its safety with
short-term use.

Materials and methods. The experiments were
performed on 30 healthy male Wistar rats with an
average weight of 243 g, provided by the Medical
University "Prof. Dr. P. Stoyanov "- Varna. The
animals are kept in standard plastic cages, in a well-
ventilated room, under controlled environmental
conditions (temperature 25 + 2 oC), 12-hour light / dark
cycle, with free and unrestricted access to food and
water.

Biochemical, histological, instrumental and
statistical methods were used to assess the effectiveness
of LE safety.

The biochemical analysis of the plasma of the
animals was performed in a Specialized Medical
Diagnostic Laboratory. Histological methods included
analysis of necropsy material from heart, liver and lung
from each group of rats. Digital photos of the cases
were taken using the Leica Aperio Scan Scope AT2
device (Aperio Technologies, Vista, CA) with
subsequent analysis of the scanned images with
ImageScope V12.1.0.5029 (Aperio).

Statistical methods include descriptive statistics,
parametric variation analysis, Bernoulli method, two-
way comparison of relative proportions of qualitative
indicators, null (HO) and non-zero (alternative H1)
hypothesis.

In all performed statistical analyzes, an acceptable
level of confidence interval P <0.05 is assumed, divided
into three ascending classes: P <0.05, P <0.01 (high
significance) and P <0.001 (very high significance).

The following experimental substances were used:

Isocor® solution for injection 2.5 mg/ml -
Verapamil hydrochloride - calcium channel blocker to
cause arrhythmias and conduction disorders (Sopharma
AD, Bulgaria)

Intralipid® lipid emulsion 20% 500 ml (Fresenius
Kabi AB)

Saline 0.9% 500 ml (B. Braun Melsungen AG)

Midazolam Panpharma solution for injection 5
mg/ml (Panpharma Laboratories, France)

Design of the conducted laboratory experiment:

The animals are divided into six groups as follows:

Group | - healthy controls receiving only 1.5 ml/kg
saline

I1. group - rats treated with LE 1.5 ml/kg 5 minutes
before injection of Verapamil overdose 15 mg/kg

I1. group - rats treated with Verapamil overdose
15 mg/kg and treated with LE 1.5ml/kg

IV. group - rats treated with Verapamil overdose
15 mg/kg and treated with LE 10 ml/kg

V. group of rats treated with Verapamil overdose
15 mg/kg

All drugs were administered intraperitoneally. The
blood needed for the biochemical examination is taken
from the sublingual vein and through a heart puncture.
An overdose of verapamil per kilogram body weight
(15 mg/kg) was used to assess the severity of
intoxication [2].

Verapamil is a drug that is used very often due to
its broad spectrum of action: supraventricular
arrhythmias, hypertension, ischemic heart disease,
dysmenorrhea, migraine and others. A number of
authors consider it to be the most dangerous of the
group of calcium channel blockers due to its strong
cardiodepressant effect [3]. Its overdose is difficult to
treat and is associated with high mortality despite
timely therapy.

In recent years, Verapamil toxicity has been
successfully treated with the inclusion of LE in
standard therapy [4]. LEs are already present in the
latest guidelines and checklists as a mandatory
component in the treatment of Verapamil toxicity [5]

The dose of LE was selected as determined by
Weinberg and approved by ASRA, used as an antidote
for life-threatening lipophilic drug intoxications,
namely a bolus of 1.5 ml/kg [6]. A group of rats treated
with a toxic dose of Verapamil and treated with a high
dose of LE 10 ml/kg was made to be able to compare
the effects and survival at different dosages.

Results of the histological analysis. The rats
treated with VVerapamil died on average 43.33 minutes
after acute Verapamil intoxication, after which organs
were taken for histological analysis. All other animals
treated with different doses of LE had 100% survival.

On the fourth day after VVerapamil poisoning, from
each group rats were euthanized and necropsy material
from heart, lung, and liver was taken.

Picture 1 shows damaged myocardium after
administration of a toxic dose of Verapamil to rats.
Cardiomyocytes with loss of striation, nuclei with
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karyorexis, erythrodiapedesis and karyopyknosis have
been observed. Picture 2 shows the myocardium of rats
treated with Verapamil overdose and treated with LE
analysis

10  ml/kg. Histological showed

cardiomyocytes with centrally located nuclei,
transverse striation, preserved histological structure, no
evidence of necrosis, confirmed by normal values of
cardiac enzymes after resuscitation with LE 10 ml/kg.

Picture 1 Damaged myocardlum in acute intoxication W|th Verapamil in rats.
Coloration with Hematoxylin and eosin (H&E) x20.

Picture 2 Normal myocardlum afterresuscnatlon W|thLE 10 mI/kg Coloratlon with H&E x20.

Pictures 3 and 4 show the lungs and liver of rats
treated with VVerapamil after administration of a high
dose of LE 10 ml/kg. Liver analysis showed
hepatocytes with preserved histological structure, no
evidence of steatosis. The lung has a preserved
histological structure, alveoli are seen, centrally located
bronchioles, no evidence of acute respiratory distress

syndrome (ARDS) - no hyaline membranes are
observed and no areas of atelectasis.

Both organs have preserved structure and no
pathological changes in the tissues, which confirms the
safety of LE even when administered in high doses of
10 ml / kg.

Picture 3 Lung with normal structure after admlnlstratlon of I: 10 ml/kg in rats. Coloration with H&E x20.
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Picture 4 Liver with normal structure after administration of LE 10 mi/kg in rats. Coloration with H&E x20.

Results of the biochemical analysis. To assess the
safety profile and clinical efficacy of LE, total bilirubin,
total cholesterol, triglycerides, alkaline phosphatase,
creatine phosphokinase (CPK), creatine phosphokinase
MB-fraction (CPK-MB), urea, creatinine, gamma-
glutamyl transferase, aspartate aminotransferase (AST)
and alanine aminotransferase (ALT).

In rats poisoned with Verapamil, elevated values
of early markers of myocardial damage CPK, CPK-MB
were found compared to healthy controls, respectively
295.66 U/L and 118.80 U/L (see Table 1) (P <0.001).

Treatment with the recommended dose of LE 1.5
ml/kg showed a slight increase in CK-MB (20.85 U/l),
while treatment with a very high dose of LE 10 ml/kg,
CPK-MB showed normal values (19.65 U/I), compared
with a human rate of 20 U/I. (No norm for rats).

Table 2 presents the laboratory parameters in all
studied groups of animals. Triglycerides, total
bilirubin, cholesterol, alkaline phosphatase, urea,
creatinine, gamma-glutamyl transferase (GGT) AST
and ALT in all groups remain normal. Normal values
are observed even in the group treated with a high dose
of Intralipid 20% 10 ml/kg.

Table 1
Laboratory parameters: results - rats
Laborato . Pretreated with Verapamil + LE | Verapamil+ LE
ndicaiors Healthy *verapamil | £ 5 mig s mi/kg ) miikg
Total bilirubin 2.09 0.52 3.53 4.88 2.40
Total cholesterol 1.72 1.57 2.13 1.64 1.72
Triglycerides 1.15 0.94 1.20 1.25 145
Alkaline 108.79 125.75 123,87 12153 118.32
phosphatase
CPK 157.79 295.66 192.43 189.76 179.49
CPK-MB 18.92 118.80 21.21 20.85 19.65
Urea 6.93 10.41 7.34 6.76 7.38
Creatinine 39.59 45.92 38.32 33.25 43.39
GGT 2.27 1.85 2.34 421 0.69
AST 78.45 80.82 78.23 79.98 76.04
ALT 66 62.50 79.82 75.35 81.99

Discussion of the results of the histological
analysis. Histological analysis showed that LE
protected both cardiomyocytes and liver and lung
function and did not cause side effects. The
myocardium of rats treated with Verapamil showed
severe areas of necrosis, while in the group of rats
treated with low and high doses of LE 10 ml/kg the
myocardium had a preserved histological structure.

The experiment demonstrated that the treatment of
rats with a high dose of LE 10 ml/kg did not have
adverse effects on liver function. Hepatocytes with
preserved histological structure without evidence of
steatosis were observed microscopically. The highest
dose of LE tested was 4 g/kg. Its effects have been
studied on rabbits. Liver steatosis has been reported,
but without biochemical signs of liver dysfunction [7].

The lack of toxicity of LE on the internal organs is
confirmed by other authors. Hiller demonstrated that

high doses of LE 20, 40, 60 and 80 ml/kg did not cause
pathological abnormalities in the normal histology of
the myocardium, brain, pancreas and Kkidneys.
Microscopic abnormalities in the lung and liver have
only been observed at doses of 60 and 80 ml/kg, which
are significantly higher than those in humans and
support the safety of LE [8].

Administration of LE in high doses may induce
dose-dependent pulmonary fat embolism and ARDS.
The reason is that the high dose and rapid
administration of LE lead to an increase in the
concentration of free fatty acids due to the activation of
lipoprotein lipase. The high concentration of free fatty
acids causes vasoconstriction due to impaired
endothelium-dependent vasorelaxation. Fatty acid
infusion stimulates an increase in prostaglandin
concentration and endothelial dysfunction [9].
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In our study, we found no lung damage at either
low or high dose LE. LE in doses of 1.5 ml/kg and 10
ml/kg are safe. In support of the safety of LE, Levine
[10] hypothesized that pulmonary complications were
much more likely to be due to the disease itself than to
the administration of LE.

Based on our results, the best and at the same time
safe dose of LE as an antidote in an animal model of
Verapamil cardiotoxicity is 10 ml/kg. These findings
coincide with other leading researchers that high doses
of LE are more effective as an antidote. According to
Moshiri [9], in a Haloperidol neurotoxicity model in
rabbits, the best results were obtained at a dose of 12
ml/kg, while Harvey and Cave recommended 6 ml/kg
LE as an antidote to local anesthetic toxicity in rabbits
[11]. Perez reported that 18.6 ml/kg LE was the optimal
dose as an antidote to Verapamil toxicity in rats [12].

Discussion of the changes in laboratory
parameters. The present experiment showed that both
low and high doses of LE had a cardioprotective effect
in rats, as evidenced by the normalization of elevated
cardiac enzymes. CPK-MB is slightly elevated at a low
dose of LE 1.5 ml/kg (recommended by ASRA), but is
normal at a high dose of LE 10 ml/kg.

The lipid profile, liver and kidney parameters in
all groups remain normal. Normal values were
observed in the group of animals treated with a high
dose of Intralipid 20% 10 ml/kg, which confirms its
safety because there are no data on suspected liver, lung
and renal toxicity.

The safe profile of LE was demonstrated on 20
sedated rabbits in a Clomipramine toxicity model
treated with a dose very close to ours, namely LE 12
ml/kg. This is a dose that is much higher than the dose
of LE recommended by ASRA [13].

LD50 of 20% LE studied in an experiment with
rodents and mammals. It was found to be 67.72 ml/kg
in rats and 135 ml/kg in dogs. Such a dose is
significantly higher than the doses used for
resuscitation of patients, which supports the safety of
LE in therapeutic doses [8].

Conclusion. The present analysis showed that
both pretreatment and resuscitation with low or high
dose LE could reduce toxicity and prevent dose-
dependent asystole induced by Verapamil. Laboratory
parameters and histology of internal organs remain
normal, even at a high dose of LE 10 ml/kg which
proves its safety with short-term use as an antidote. LE
in doses of 1.5 mi/kg and 10 ml / kg are safe. These
results suggest that lipid emulsions can be used as an
innovative method for the treatment of acute exogenous
intoxications in humans, especially with hemodynamic
instability, when standard resuscitation protocols prove
ineffective.

Acknowledgments. | am grateful to my
supervisor Professor Snezha Zlateva for the support.
Thanks to the clinical pathologist Dr. Zgurova for the
performed histological analysis.

References:

1. Weinberg G.L. Treatment of local anesthetic
systemic toxicity (LAST). Reg Anesth Pain Med.
2010;35:188-193. Doi:
10.1097/AAP.0b013e3181d246¢3.

2. Gul F, Duman N.C, Arslantas M.K, et al. The
Effect of Low Dose Sildenafil On Verapamil - Induced
Cardiovascular Toxicity in Rats. Intensive Care Med
Exp. 2015; 3 (1): A500. Doi:10.1186/2197-425X-3-S1-
A500

3. Seyffart G. Poison index. The Treatment of
Acute Intoxication. 4 Edition, 1997;166.

4. Vukovi¢-Ercegovic G, Perkovi¢-Vukcevié
N, Pordevié¢ Sn, et al. Successful usage of intravenous
lipid emulsion in treatment of acute verapamil
poisoning: A case report. Vojnosanitetski Pregled,
Volume 74, Number 3, 2017, pp. 278-281(4). Directory
of Open Access Journals.
https://doi.org/10.2298/VSP150901010V

5. St-Onge M, Anseeuw K, Cantrell F.L., et. al.
Experts Consensus Recommendations for the
Management of Calcium Channel Blocker Poisoning in
Adults. Crit Care Med. 2017 Mar;45(3):¢306-¢315.

1. doi: 10.1097/CCM.0000000000002087.

6. Neal J.M., Mulroy M.F., Weinberg G.L.
American Society of Regional Anesthesia and Pain
Medicine. American Society of Regional Anesthesia
and Pain Medicine checklist for managing local
anesthetic systemic toxicity: 2012 version. Reg Anesth
Pain Med 2012;37:16-18.

7.  Moran Penco J.M., Macia Botejara E, Salas
Martinez J, et al. Liver lipid composition and
intravenous, intraperitoneal, and enteral administration
of intralipid. Nutrition. 1994 Jan-Feb; 10 (1): 26-31.

8. Hiller D.B., Di Gregorio G, Kelly K, et al.
Safety of high volume lipid emulsion infusion: a first
approximation of LD50 in rats. Reg Anesth Pain Med.
2010;35(2):140-144. Doi:10.1097/aap.0b013e3181c6f5aa

9. Moshiri M,  Mohammadpour  A.H.,
Vahabzadeh M, et al. Evaluating the Effects and Safety
of Intravenous Lipid Emulsion on Haloperidol-Induced
Neurotoxicity in  Rabbit. BioMed Research
International, 2014 (2014): 9; Article ID 949262,
https://doi.org/10.1155/2014/949262.

10. Levine M, Skolnik A.B., Ruha A.M., et al.
Complications following antidotal use of intravenous
lipid emulsion therapy. J Med Toxicol. 2014 Mar;
10(1):10-4.

11. Harvey M, Cave G.
ameliorates propranolol- induced hypotension in
rabbits. J Med Toxicol. 2008; 4: 71-76.
Doi: 10.1007/BF03160958

12. Perez E, Bania T.C., Medlej K, et al
Determining the optimal dose of intravenous fat
emulsion for the treatment of severe verapamil toxicity
in a rodent model. Academic Emergency
Medicine.2008; (15) 12: 1284-1289, 2008.

13. Harvey M, Cave G, Hoggett K. Correlation of
plasma and peritoneal diasylate clomipramine
concentration with hemodynamic recovery after
intralipid infusion in rabbits. Acad Emerg Med. 2009
Feb; 16 (2): 151-6.

Intralipid infusion


https://www.ingentaconnect.com/search;jsessionid=35f7vgkrmk587.x-ic-live-02?option2=author&value2=Vuković-Ercegović+Gordana
https://www.ingentaconnect.com/search;jsessionid=35f7vgkrmk587.x-ic-live-02?option2=author&value2=Perković-Vukčević+Nataša
https://www.ingentaconnect.com/search;jsessionid=35f7vgkrmk587.x-ic-live-02?option2=author&value2=Perković-Vukčević+Nataša
https://www.ingentaconnect.com/search;jsessionid=35f7vgkrmk587.x-ic-live-02?option2=author&value2=Đorđević+Snežana
https://www.ingentaconnect.com/content/doaj/00428450;jsessionid=35f7vgkrmk587.x-ic-live-02
https://www.ingentaconnect.com/content/doaj;jsessionid=35f7vgkrmk587.x-ic-live-02
https://www.ingentaconnect.com/content/doaj;jsessionid=35f7vgkrmk587.x-ic-live-02
https://doi.org/10.2298/VSP150901010V
https://www.ncbi.nlm.nih.gov/pubmed/?term=St-Onge%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27749343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anseeuw%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27749343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cantrell%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=27749343
https://www.ncbi.nlm.nih.gov/pubmed/27749343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mor%C3%A1n%20Penco%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=8199419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maci%C3%A1%20Botejara%20E%5BAuthor%5D&cauthor=true&cauthor_uid=8199419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salas%20Martinez%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8199419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salas%20Martinez%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8199419
https://www.ncbi.nlm.nih.gov/pubmed/8199419
https://doi.org/10.1155/2014/949262

EES_ East European Scientific Journal #10(62), 2020 9

Kazlouski I.S.

Master of Biol. Sci., researcher,

Institute of Microbiology, Belarus National Academy of Sciences
Solovjeva A.V.

Master of Biol. Sci., junior researcher,

Institute of Experimental Veterinary, Minsk, Republic of Belarus
Zinchenko A.1.

D. Sc. (Biology), head of laboratory,

Institute of Microbiology, Belarus National Academy of Sciences
Novikova O.N.

Ph.D. in veterinary, leading researcher,

Institute of Experimental Veterinary, Minsk, Republic of Belarus
Lomako Y.V.

Ph.D. in veterinary, director of institute,

Institute of Experimental Veterinary, Minsk, Republic of Belarus

CONSTRUCTION OF STRAIN PRODUCING A SUBUNIT OF ESCHERICHIA COLI
THERMOLABILE TOXIN

Kas3znoeceuit U.C.
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Hnemumym muxpobuonoeuu Hayuonanvnou axademuu nayk Berapycu
Conoevesa A.B.
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Hucmumym sxcnepumenmanvnou eemepunapuu um. C.H. Bouuwenecckoeo,
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Hncmumym sxcnepumenmanvnoti gemepunapuu um. C.H. Bviwenecckozo,
2. Munck, Pecnyonuxa Benapyce

Jomaxo 10.B.

KaHouoam eemepuHapHuIX HAyK, OUPEeKmop UHCmumyma,
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CO3JAHME HITAMMA, ITPOAYHUPYIOIIEI'O CYBBEJUHUIY TEPMOJIABNJIBHOI'O
TOKCHHA ESCHERICHIA COLI

Summury. Colibacteriosis is an acute zoonotic disease manifested by septicaemia, toxemia, enteritis,
dehydration of the body and damage of the central nervous system. Enterotoxigenic strains of E. coli occupy one
of the leading places in the etiological structure of calf colibacteriosis in many livestock farms of the Republic of
Belarus. As a result of the work, we have created a new strain of E. coli 42eLTB - the producer of the recombinant
subunit B of the thermolabile toxin of the enterotoxigenic strain E. coli. The producing capacity of the obtained
strain is 480 mg with 1 L of culture liquid, which exceeds already known strains by 1.37 times.

Annoranusi. KoimbakTepuos — 3TO OCTpO MPOTEKAONIass 300HO3HAs OOJIe3Hb, MPOSBIISIOLIASICS
CeNTHUIIeMHEH, TOKCEMHUEH, SHTEpUTOM, OOE3BOKMBAHHEM OpPraHW3Ma M INOPAKEHHUEM IEHTPaJbHONH HEpBHOU
CHCTEMBI. DHTEPOTOKCUTEHHBIE ITaMMbI E. COli 3aHUMalOT 0JIHO U3 BEAYIIUX MECT B THOJOTHYECKON CTPYKTYpE
KoJIMOaKTepro3a TENAT BO MHOTHMX >KMBOTHOBOJUECKMX Xo3siicTBax PecrnyOmmkxu bemapycs. B pesynbrate
BBITIOJTHEHMST pabOThI HAME CO3/1aH HOBbIH mTamm E. coli 42eLTB — mpoayiieHT peKOMOHHAHTHOM CyOheINHUTIBI
B TepMOJ‘IaﬁI/IJ'ILHOFO TOKCHHA SHTEPOTOKCUKOICHHOT'O IITaMMa E. coli. HpI/I 9TOM IpOoAyHUpYromas CII0COOHOCTH
IMOJYYCHHOI'0 1TaMMa COCTaBJISICT 480 Mr ¢ 1 1 KyanypaﬂbHOﬁ JKUAKOCTH, YTO MPEBLIIACT YIKC HM3BCCTHBIC
mrammsl B 1.37 pas.

Key words: Escherichia coli, thermolabile toxin, colibacteriosis, genetic engineering

Knwouesvie cnosa: Escherichia coli, mepMmlaéFuﬂbenZ MOKCUH, K0/zu6a1<mepu03, CEHHAS UHICeHepUs]

Bgenenue. OCHOBHBIMHU (akTOopamMu  OTAeNa KHUIIEYHWKA, a TakkKe CIOCOOHOCTh K
BUPYJICHTHOCTH JHTEpOINaToreHHeix mrammoB E. coli  mpomyxitim TEPMOIaOHILHOTO [1, 2] u
SBISAIOTCST  (DaKTOPBI ~ AATEe3WH, CIOCOOCTBYIOIIME  TEPMOCTaOMIBHOTO SHTEPOTOKCHHOB.

KOJIOHM3alMM OaKTepUsAMH HHTEPOIHUTOB TOHKOro  Tepmomabumbneie (LT) w/wmmm TepMocTaOHMiIbHEBIE



10 East European Scientific Journal #10(62), 2020

|/

SHTEPOTOKCHHBI BBI3BIBAIOT CEKPELHUIO YHTECPOIUTAMHU
JKUJKOCTH W JJIGKTPOJIMTOB, YTO COMPOBOXKIACTCS
BOJISHUCTON JUapeci, HUCTOINCHHEM U TUOCIBIO
YEJIOBEKA UJIH KMBOTHOIO.

TepMonaOuIbHBIN TOKCHH E. coli
(hYHKIIMOHATIPHO aHAJOTHYCH XOJCPHOMY TOKCHHY U
COCTOWT W3 IIATH B-CyOBeAWHUI] W OTHON aKTHBHOM
cyopemuannel A. CyOwpemmHumia B sHTEpoTOKCHHA
E.coli (mamee cyObemmauma B)  oGiergaer
MPOHUKHOBCHHUE B KIETKY CYOBEAMHHUIBI A, KOTOpas
AaKTUBUPYET aICHWIATINKIA3Y. 3aTeM IPOUCXOAUT
yBenmueHue KoHueHTparmu tAM®, 94To npuBOIUT K
MOBBIIICHUIO CEKPEI[MHM  XJIOPUAOB W BOABI H
YMCHBIICHUIO pPeadCcopOIy BHYTPh KJICTKH HOHOB
HaTpus. B TMpOCBeTe KHIICYHHMKA CKAIUIMBACTCS
JKUJIKOCTh U Pa3BUBACTCS JUAPCIHHBIA CHHIPOM.

W3 aHanu3a TUTEpaTypHBIX NaHHBIX MOCICIHUX
mer [3] ciuemyeT BBIBOA O TOM, YTO IEPCIIEKTHBHBIM
HalpaBJICHUEM WHHOBAIMHA B pa3pabOTKe BaKIWH LIS
IPOPUITAKTHKH 0oJIe3HEN, BBI3BAaHHBEIMH
SHTEPOIIATOTeHHBIMHU " SHTEPOTOKCHTCHHBIMHU
mramMmamu E. coli sBiasgercs BKIIIoueHHE B MX COCTaB
(hakTOpOB BHPYIEHTHOCTH U, B TEPBYIO OYepelb,
TOKCOHUJIOB TEPMOJIA0MIFHOTO TOKCHHA.

Takum  o0pa3oMm, BKIIOYCHHE B  COCTaB
IIOJIMBAJICHTHBIX BaKIIUH JJIsL Hqu)I/IHaKTI/IKI/I
KEJIIYy JOYHO-KUIICYHBIX 336OHeBaHHﬁ TCJAT
TepMonabuiapHOro  aHatokcuHa  E.coli  moxer

CYILIECTBEHHO MOBBICUTH MPOQHIAKTUYECCKUH IDPEeKT
BaKIMHAIMM ¥ OSKOHOMHYECKHH d((pexT oT ux
MPUMEHCHHS.

Hcxonst w3 BBEIMIEH3IOXKEHHOTO,  IEJBIO
HacTosIIeH paboThl CIYXXHJIO CO3/JaHHWE IITaMMa-
NpOIyLEHTa pPEKOMOMHAHTHOW cyObeanHHIEI B
TepmonabuipHoro Tokcuna E. coli ast mocnenyromero
UCIIONIb30BaHMUsl B CHEUUPHUYECKOH NPOQUIaKTHKE
JKEITYAOUHO-KHIIEYHbIX OaKTepUalIbHBIX HMHQPEKINi
KPYITHOT'O POTaTOro CKOTa.

Matepuaidbl M MeTOAbI  MCCJEAOBAHHS.
Uctounukom rena cyowenunauibsl B (eLTB) ciyxuna
JHK 6aktepuii E.coli O157:H7, BbimencHHas wu3
GakTepuanbHOU O6romacchl c MIOMOIIIBIO
KomMmepueckoro Habopa QIAamp DNA Mini Kit
(Qiagen, CHIA). IeneBoit ¢parmenr JHK
aMITIMUIMPOBAII  C  IIOMOIUBIO  ITOJIMMEpa3HOi
nemnHoi peakiun ([1L[P) ¢ ucronp3oBaHmeM B KadecTBe
Matpunbl  reHomHodt JIHK #w  cuHTeTHYecKHux
npaitmepos. ITog60p OTUroHyKICOTHIOB IIPOBOIMIIN C
HCIIOJIB30BaHHEM MIPOTPaAaMMHOTO obecmieueHus
UGENE 1.22 (UniPro, Poccusi) Ha ocHOBe
nociefoBaTeIbHOCTEN TeHa cyOoweaunnubl B. Ha 5'-
OKOHYaHUs npaiiMepoB ObLTH T00aBIEHBI
MIOCJIC/IOBATENILHOCTH, KOMIUIEMEHTapHBIE IUIa3MUJIe
pET42a+ (Novagen, CIIA). Ha Bropom 3rame
nuHeapusoBanu miasmuay pET42a+ metonom TP ¢

HCIOJIb30BaHUEM Diamant-/IHK-nonnmepasbt
(Uuctutyr  mukpoOmomormn  HAH  Benapycn,
Bemapycs). Ha  TpetrsemM  sTame  cobupamu

JIMHEapU30BaHHBIM BEKTOP U I€JeBbl€ T€Hbl METOJIOM
MPOJOIDKUTENbHOM TepekphiBatomieiics TTLP (T1I1-

[ILIP) [4]. Ha aTrom osrame B KayecTBE MaTpHLBI U
3aTpaBKM  OBUIM  HCIOJIB30BaHBI  (DPAarMEHTHI,
MOJyYeHHblE Ha  MEpBBIX  JBYX  JTamax, B
SKBUMOJISIPHBIX KOJIMYECTBAX.

CuntesupoBanHbelM B xoze [IIT-TTIP mpoxykToM
TpaHC()OPMHUPOBATH KOMIETeHTHbIe KieTku E. coli
XL1Blue (Novagen) C mociemyroIiM BBICEBOM Ha
IUIOTHYIO CEJEKTHBHYIO IMHUTATeNbHYyI0 cpexy LB ¢
nobaBneHreM kanamunuHa (100 MKT/MIT).

Pectpukuuonnsiii u IIl[P-ananu3 moyrydeHHBIX
KJIOHOB OCYIIECTBIISUIM 110 CTaHJAPTHBIM METOHKAM.
PezynpraThl  BH3yanM3WpoBalIM  C  IOMOIIBIO
anekTpodope3a U 00padaThIBAIM C HCIOIH30BAHUEM
CHCTEMBI TeJb-JTOKYMEHTHPOBAHUS M NPOrPaMMHOTO
obecnieuennsi BioRad. CexBeHHpoOBaHHE KJIOHOB
MPOBOAMJIM TPU  TOMOIIM  aBTOMAaTHU3UPOBAHHOM
cHCTeMBbl reHeTndeckoro ananm3a Beckman Coulter
GenomeLab GeXP™ (BeckmanCoulter, CIIIA).

W3 momydeHHBIX TPaHC(OPMAHTOB MPH TTOMOIIH
IIET0YHOTO JIM3KCa BBIAEISUIN IIa3MUABI, KOTOPBIE B
JalbHEHIIEM WCIIONB30BAIM Ul TpaHC(OpMaInu
JNEKTPOKOMITETeHTHBIX KieTok E. coli BL21 (DE3).
KrneTku-TpancopMaHTHl BRIpanuBain B cpeae LB ¢
KaHaMUIMHOM (80 MKI/MJI) 10 ONITHYECKOH INIOTHOCTH
KX 0.6 (A = 600 HM), 3aTeM MHAYLHPOBAIN CHHTE3
6enka 0.5 MM u30mpoONHI-P-THOTraTaKTOMUPAHO3UIOM
(UIITT). AHanu3 IpoLEHTHOTO COep KaHuUs LIEIeBOT0

Oenka  OCYLIECTBISUIM,  MCHONB3YS  MPOrpamMMy
ImageLab (BioRad, CLLIA).
I[To OKOHYaHWH KYJIBTUBHPOBAHHS  KICTKH

OcaXIand MeHTpu(yTrupOBaHUEM, PECYCIICHINPOBAIH
B 50 MM Na-dochparaom Oydepe (pH 8.0),
comepxamem 300 MM NaCl u 20 MM ummmaszon.
Y IIBTPa3BYKOBYIO AC3HHTETPAIHIO KIETOK MPOBOIIIIN
B mnpubope Sonifier-450 (Branson, CIIA) npu
CleNymux pexnMax: Momuocth — 0.05 kBT
temneparypa — 4°C; mnpogomkutenbHocTh — 600
umiynscoB 1o 0.5 c. KierouHslii nu3aT OCBETIISAIH
nentpudyruposanueM mpu 60 000 g B Teuenue 30
MuH. Ocanok, comep)Kalmuil «Teja BKIIOYCHUS,
oTMbIBaIM 8§ M pacTBOpOM MOYEBUHBI B TEUEHHE 2 U U
monsepranu  neHtpudyruposanuo.  CynepHaTaHT
HAHOCWJIA Ha XPOMAaTOrpapmUuecKyl0 KOJOHKY CO
cmodoit Ni-NTA (Qiagen, CIIIA). Bemok smronposainu
50 MM Na-docharaeim  Oydpepom (pH 8.0),
comepxamm 300 MM NaCl u 500 MM ummnmaszon.
[TomyuenHnsle B pe3yJbTaTe apGuHHON
xpomaTtorpaduu 00pasiibl aHAITU3UPOBAIH C TIOMOILBIO
JCH-nonuakpuiaMuIHOTO reNb-3IeKTpodopesa.
Opakiun, coaepKaiue 1eyeBoi 0eoK, 00beANHSIN
U TMajiM30Balii IPOTHB NpoTuB 100-KkpaTHOro 00bema
50 MM Tpuc-HCl-6ydepa (pH 8.0), conepxamiero 100
MM NaCl.

Pe3yabTaTsl " o0cy:xKIeHue.
IMocnenoBarensHocTs TeHa eLTh mnuuoit 372 m.o.
Beigenunn u3 renomuoi JJHK E. coli O157:H7 mpu
nomowu [IHP. 3arem mnpoBoawiu JMHEAPHU3ALUIO
Bektopa pET-42a(+) nmmuuoi 4976 m.0. Iloxy4eHnHsie
amuinuKaThl aHATU3UpoBaNU mpu Tomommwm 1.5%
arapo3HOro reyb-ayekTpodopesa (puc. 1).
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5000 n.n.

1000 n.h.
—_—

500 11.H.
—_—

1 2

n

M, (30ecob u oanee) — mapkep monexkyiapueix macc ¢ppaecmenmos JHK.
Puc. 1. Dnexmpopopeespamma npodykmos IIL[P-amniughuxayuu 2ena eLTB (1) u éekmopa pET42a(+) (2)

[Ipu nocranoske III-I1L{P B peakoHHy0 cMech

BHOCHJIA 9KBUMOJIIPHOE KOJIMYECTBO
JHMHEApPU30BaHHOTO Bekropa PET42a m ounmmeHHOTO
reHa eLTB. ITonyuyennoi [P CMECBIO

TpaHC(HOPMHUPOBATH KOMIIETEHTHBIE KieTku E. coli
XL1Blue (ThermoFisher, CIIIA).

JHK, nomy4deHHas U3 KOJIOHHHM OGaxkTepHaIbHBIX
KJIETOK, B AanbHeiem noasepriu [IP-ananusy s

M,

3000 m.o.
_>

1000 1.0.
_>

500 m.o.
é

MOATBEPKACHUS  HAIMYWS  LEIeBOr0 TIeHa B
MIPaBWJILHOM OpueHTanuu. [ 3Toro Mcroiabp30Basii
mpaiiMepsl K Hocie0BaTeNbHOCTH T7-TepMUHATOpa U
K MOCJIeIOBATEILHOCTH, KOAUPYIOIICH IeJICBON OCIIOK.
ITonyueHHble pe3ynbTaTh [II[P-ananu3za
MIpeJCTaBICHbI Ha pUC. 2.

Puc. 2. Dnexmpoghopeepamma npodykmog I11[P-ananuza JJHK, uzoarupogannoii us mpex xoioHutl,
00PA306AHHBIX KIEMKAMU-MPAHCHOPMAHMAMU

W3 naHHOW 31eKTpoOperpaMMBl CIIEAYET, 4TO
TOJIBKO B OJIHOW M3 TPEX KOJOHMH NPHUCYTCTBYET T'eH
eLTb B mpaBumbHOW OpueHTalMu. Takas KOJOHHMS
Obut1a BEIOpaHa A1 JajbHEeHme paboThl.

s BBIOPaHHOTO mramMma-TpancopMaHnTa
BBIJICIIMIIM TJ1a3M ULy ITPY HOMOUIM HIETIOYHOTO JIN3KCA.
BbiJienieHHYI0  KOJIBIEBYIO MOJIEKYJy — IIPOBEPHIIN
PECTPUKIIMOHHOMY aHalu3y [0 CalTy Yy3HaBaHUS
pectpuktasel  HindIIl u cexkBeHupoBaHHEM, ISt
HOATBEPXKICHUsT (DaKTa OTCYTCTBHS HEXKENATENbHbBIX

CIIOHTAHHBIA ~ MyTalWd, TOSBUBIIMXCS B  TCHE
cyobenunuIsl B. [To pesynpraTaM 3TUX aHATHU30B OBLI
CICTaH BBIBOA O TOM, YTO IIOJNyYCHHAs JIMHCHHAsS
monekyna JIHK  cooTBercTByeT  TeopeTHUeCKU
paccunTaHHOM Macce — 5386 11.0. ¥ TONMMHYKJICOTHAHASL
MOCJIEZIOBATEILHOCTh, KOMUpPYIOMas cyObequHuIly B,
COBMAJaeT C TIePBOHAYAILHOW IOCIIEI0BATEIHLHOIO
rena eLTh.

[Tonyuennoi paHee IJ1a3MU10M
TpaHcOpMHUPOBAM KOMIIeTeHTHbIe KieTku E. coli
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BL21 (DE3). B pe3ynbrare 0611 co3aad mtamm E. coli monekymspuHoit  maccoit  okono 15 k[da  (uto
42eL.TB - MIPOAYLEHT PCKOMOWHAHTHOM  COOTBETCTBYET TEOPETUUYECKH paccunTaHHOI
TepMonaOmwiIbHOi cyObenuuunbl B TokcuHa E. coli,  MonmekymsapHo#t Macce cyObeauHuibl B TokcHHA)

MOJICKyJIa KOTOPOTO COJCpP)KAT JIOTOJIHUTCIbHBIN
OKTaruCTUAMHOBBLIN oynronenTtus Ha C-KOHIIE.

[pu sxcnpeccun Oeka B MOTYYCHHOM IITAMME C
npumererreM 0.5 MM UIITT gons neneBoro Oenka ¢

M

cocraBisger 81.2 % oT 00IIEro KIETOYHOro Oelka
(puc. 3).

M — nonooicenue u monexynapnvle maccwl (k/la) cmanoapmuuix 6eaKos.
Puc. 3 — Dnexkmpogopemuueckuni anarusz 6enxosoeo cocmasa kiemox E. coli 42eLTB:
o0bwuil kiemounwlil benox (1), nepacmeopumas parxyust (2) u owuweHHvIl HEIKOBbLL NPEenapam
mepmonabunvroil cyovedunuyst B moxcuna E. coli (3)

IMpoxyumpyrommas crnocobHocTs mTamma E. coli
42eL.TB cocraBuna 480 mr Genka ¢ 11 KXK. Ilo
CPaBHEHMIO € MAaKCUMaJIbHOH MpOAyLUpPYIOIIEH
crocobrocTeio  mramma Bacillus  brevis HPD31
pNU212-LTB  u3BeCTHRIM W3  JHTEPaTypPHBIX
HUCTOYHUKOB [5], mpomyunupyrmas CcrnocoOHOCTh
[ITaMMa MPEeBbILIAET HaJl U3BECTHHIM B 1.37 pas.

CrenyeTr MOMYEPKHYTh, YTO BBEICHHE B PaMKy
CUUTBIBAHUS reHa JIOTIOJIHUTEJIBHOTO
OJIMTOHYKJIEOTH1a, KOJAUPYIOIIET0 OKTaruCTUINHOBBII
onuronenty Ha C-KOHIIE, TO3BOJIMIO B OZHY CTaJIUI0
MONYyYUTh Tpernapar Oeilka, YHCTOTa KOTOPOTO
cocraBuia 6onee 97 %. B pesynprare, mocie o4MCTKH
C TOMONIbI0O XpoMmarorpaguu M IOCIEIYIOIIETO
KOHILIEHTPUPOBAHUs O€JIKa ITyTeM IIOCTAaHOBKH IHaN3a
n3 200 mn KK Obuto momyweHo 25 mr Oenka ¢
BBIXOZI0M 26 %.

3aksiouenue.  BrepBble  CKOHCTpyHMpOBaHa
TeHeTHYeCcKasi KOHCTPYKIHSI, BKIFOYaolias B ce0si reH
cyOobenuuniel B Tepmoabuibnoro tokcuna E. coli,
BblJesIeHHBIM MeTooM [IL[P u BCTpoeHHbII B BEKTOP
pET42a(+). Co3maHHOM  KOHCTpyKUMeH  ObuIH
TpanchopmupoBanbl kietku E. coli BL21 (DE3), uro
NPUBEJIO K CO3/aHUI0O HOBOTO PEKOMOMHAHTHOTO
ITaMMa E. coli 42eLTB - MPOAYIICHTA
PEKOMOWHAHTHOW CyOBeMHMIBI B TepmonabuinbHoro
tokcuHa E. coli, copmepkamas OKTarvCTHANHOBBIN
omuronentiy Ha C-koHHE  Moyekynbl.  Takas
MEepBUYHASL CTPYKTypa aHTUTEHA MO3BOJISIET BBIACIATH
€ro M3 KJIETOYHOTO Jn3aTa B OAHY CTaJuio C
HCTONIb30BaHueM MeTaioadGuHHON Xxpomarorpadhuu

Ha cMmoie Ni-NTA. Tlpomyumpytomas crnocoOHOCT
moslydeHHoro HoBoro mramma E.coli 42eLTB
cocraBuia 480 mr Oenka ¢ 1 m KX, uro mpeBrimaer
M3BECTHBIN IITaMM-TIpoAyLEHT B 1.37 pa3.
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PRODUCTION OF HUMAN ANNEXIN A5 FUSED WITH BACTERIAL ADENOSINE
CATABOLIC ENZYMES
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HNOJYYEHHME YEJIOBEYECKOI'O AHHEKCHHA A5, CIMTOI'O C PEPMEHTAMU
KATABOJIMN3MA AJJIEHO3HA

Summary. Submerged culture of recombinant Escherichia coli strains produced chimeric proteins « Annexin-
ADase» and «Annexin-PNPase» composed of human annexin AS, fused with homologous adenosine deaminase
and purine nucleoside phosphorylase of E. coli, respectively. Affinity chromatographic isolation of these proteins
from ultrasonic cell lysates on Ni®*-NTA-agarose yielded preparations of 95% purity grade (according to the
results of polyacrylamide gel electrophoresis). The chimeric proteins «Annexin-ADase» and «Annexin-PNPase»
have been shown to transform adenosine into adenine and inosine, respectively. Such properties of the target
proteins, judging by literature data, allow to consider them as promising agents for use in cancer biotherapy.

Keywords: fusion protein, human annexin A5, adenosine deaminase, purine nucleoside phosphorylase,

Escherichia coli.

Introduction. Cancer is one of the major lethal
pathologies around the world. It accounts for heavier
human mortality rate than overall death toll of malaria,
TB and AIDS [1-3]. Solid tumors affecting lungs,
mammary gland, rectum, prostate are referred to four
most frequently diagnosed varieties of malignant
diseases. Lung cancer takes the irrefutable lead both in
incidence and fatality in the morbid tetrad. Global
neoplastic advance is rapidly progressing. By 2030 new
cancer cases are expected to exceed 21.7 million figure
and 13 million deaths will be provoked by ageing and
demographic boom [4, 5].

In Belarus, similar to other European countries,
malignant tumors are the second worst plague of local
population, leaving the notorious championship only to
cardiovascular diseases [6]. Unfortunately,
conventional oncotheraphy methods, like surgery,
irradiation, chemical treatment have failed so far to
cope with cancer challenge [7, 8]. At the same time rare
events of spontaneous tumor regression and remarkable
achievements of medical enthusiasts (dated back to the
past century) who succeeded to cure some types of
cancer with bacterial lysates [9-11], provide evidence
that human immune system is capable to eliminate both
the recurrent singular aberrant cells and massive tumors
at the late stages of oncogenesis. As a rule, it does not
happen in everyday practice due to the fact that each
solid tumor is surrounded by special microenvironment
inactivating anticancer immune cells [12, 13].

Ribonucleoside adenosine distinguished by 1000-
fold elevated extracellular concentration in tumor

microenvironment is known to act as one of key
inhibitors of cancerostatic immune activity [14].

In the previous study [15] we proposed the idea to
eliminate inhibitory effect of adenosine on antitumor
immune response of oncopatients using adenosine-
degrading enzymes, like adenosine deaminase (ADase)
or purine nucleoside phosphorylase (PNPase). It was
suggested to deliver the above-mentioned enzymes
precisely into the tumor with the aid of proteins
recognizing the target cancer cells. The role of such
protein, for instance, may be played by annexin A5
expressed in human placenta. It is selectively linked
with phosphatidyl serine — lipid compound arising in
huge amounts on the surface of most cells subjected to
neoplastic degeneration [16, 17]. Noteworthy, that the
latest reports have indicated the inherent antitumor
potential of annexin A5 [18].

Getting down to the experimental testing of the
afore-postulated assumption, we were guided by the
approach described by J. Krais et al. [19] who
engineered the recombinant strain of E. coli capable to
produce annexin A5 fused with homologous PNPase
for further use of this chimeric protein as the element
of the so-called suicidal gene therapy of cancer
envisaging specific binding with tumor cells.

Our previous research efforts resulted in E. coli
strains producing annexin A5 fused with homologous
AbDase [20] and PNPase [21], designated as «Annexin-
ADase» and «Annexin-PNPase», respectively.

The present investigation is aimed at synthesis and
characterization of recombinant chimeric proteins
«Annexin-ADase» and «Annexin-PNPase».
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Materials and methods. Strain E. coli BIM B-
1223G — a source of protein «Annexin-ADase» and
strain E. coli BIM B-1411D — a source of protein
«Annexin-PNPase» deposited at Belarussian collection
of non-pathogenic microorganisms served as objects of
study.

Bacterial strains were cultured in Luria-Bertany
liquid nutrient medium [22] at 37°C to reach OD value
0.6 (A=600 nm), then enzyme synthesis was induced by
adding isopropyl B-D-thiogalactopyranoside (IPTG)
(0.2 mM) into the medium, and the cultivation
continued for 4 h. Upon sedimentation of bacterial cells
by centrifugation the pellet was treated to recover
chimeric proteins. Cell biomass was resuspended in
buffer containing 300 mM NacCl, 10 mM imidazole, 50
mM NaH2PO, (pH 8.0). Ultrasonic cell disintegration
was conducted at Sonifier-450 unit (Branson, USA).
Cell lysate was clarified by centrifuging and
supernatant was applied on chromatographic column
with Ni?*-NTA-agarose (Qiagen, USA).

Chimeric proteins were eluted with the buffer
comprising 300 mM NaCl, 50 mM NaH2PO4 and 500
mM imidazole (pH 8.0). Fractions containing the target
chimeric proteins were pooled, dialyzed against 400-
fold volume of 50 mM Tris-HCI-buffer (pH 8.0), and
their enzymatic activities were assayed.

ADase and PNPase activities of chimeric proteins
were determined via the rate of adenosine
transformation into inosine and adenine, respectively.
Reaction mixture containing 40 mM adenosine, 50 mM
Tris-HCI-buffer (pH 8.0) and 0.005% enzyme was
incubated at 37 °C. The process was controlled using
thin-layer chromatography (TLC) on Silica gel 60 Fzs4
plates (Merck, Germany) in the solvent system:
isopropanol-chloroform-25 % aqueous ammonia
(10:10:1 volume ratio). The substances were detected

on the plates in UV-light. They were eluted from the
plates with 5 ml aliquots of 10 mM potassium
phosphate buffer (pH 7.0). Concentrations of eluted
substances were measured spectrophotometrically
employing the known coefficient of molar extinction.
The absorbance spectra of eluates were recorded at
spectrophotometer PB2201A (Solare, Belarus). The
amount of enzyme sufficient to convert adenosine into
inosine or adenine at the rate 1 pmol/min was assumed
as one unit of ADase and PNPase activity.

Electrophoretic analysis of proteins  was
performed by SDS-polyacrylamide gel electrophoresis
[23].

Results and discussion. The applied flow sheet of
producing chimeric proteins (fig. 1) embraced such
principal stages as engineering of strains-producers of
target proteins, microbial culture and accumulation of
biomass, ultrasonic cell disintegration and finally
recovery of end products from cell lysate and
subsequent purification.

Since the engaged E. coli strains produce chimeric
proteins carrying at C-terminus the additional Ni-affine
octahistidine oligopeptide, such proteins may be
recovered from the solution using metal affinity
chromatography. That is why the clarified cell lysates
were applied on the column with Ni?*-NTA resin.
Highly purified proteins were derived by multiple
washing of the column with lysis buffer and the buffer
fortified with Triton X-100 to promote removal of non-
specifically bound by-proteins.

The presence of octahistidine oligopeptide at C-
end of chimeric protein molecule coupled to repeated
column treatment with buffer solutions enabled to yield
biopreparations «Annexin-ADase» and «Annexin-
PNPase» with purity grade over 95% (fig. 2).

Engineering of recombinant bacterial strains
producing chimeric proteins

Preparing inoculation material

Production of bacterial biomass __ Submerged culture of E. coli and induction of chimeric

— Centrifugation

protein synthesis

Isolation of chimeric proteins —
— Disruption of bacterial cells

— Clarification of cell lysate

Metal-affinity chromatography

Purification of chimeric proteins

| Resulting preparations of chimeric proteins |

Dialysis

Fig. 1. Flow chart of chimeric protein production
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It can be seen from the electrophoregram that
isolated and purified chimeric proteins possess
molecular weights about 64 kDa («Annexin-PNPase»)
and 74 kDa («Annexin-ADase»), corresponding to the
theoretically calculated values.

In accordance with the end product synthesis and
purification procedure, 54 mg and 36 mg of

M 1 2

180 kDa )

135KDa

)0 K
I(l]l\l)aI

TS5k
SkDa ;

63 kDa

chromatographically pure chimeric proteins «Annexin-
ADase» and «Annexin-PNPase», respectively, were
recovered from 1 liter of cultural liquid.

At the final stage of research we tested the ability
of chimeric proteins to express the required enzymatic
activity, i.e. to carry out processes illustrated by fig. 3.

Annexin-PNPase

Annexin-ADase

Fig. 2. SDS-PAGE image of chimeric proteins «Annexin-PNPase» and «Annexin-ADase»;
M — protein molecular weight markers; 1 and 4 — cell lysates before protein synthesis induction;
2 and 5 — cell lysates after protein synthesis induction; 3 and 6 — purified chimeric proteins

(:l I

HO o

HO oH

Adenosing

HO
Fig. 3. Reactions catalyzed by chimeric proteins Annexin-ADase (upper) and Annexin-PNPase (lower)

Enzymatic transformation of adenosine by the
chimeric proteins was controlled by thin-layer
chromatography. It is evident from fig. 4 data that both

Inosine

OH Adenine

reactions are accompanied by generation of adenosine
dissimilation products — adenine and inosine.



16 East European Scientific Journal #10(62), 2020

Time, min

. |

Adenosine

20

Time, min

Fig. 4. Chromatogram of adenosine decomposition products released in the course
of the reactions catalyzed by chimeric proteins

Taking into account literature reports reviewed in
the section Introduction and our research data, it may
be deduced that such chimeric proteins are attractive
agents for further use in immunotherapy of cancer.

Conclusion. Summing up, submerged
fermentation of recombinant E. coli strains resulted in
2 chimeric proteins composed of phosphatidylserine-
binding human annexin A5 conjugated with
homologous ADase or PNPase. The ability of these
proteins to convert adenosine into inosine or adenine,
respectively, was demonstrated. Sufficient grounds are
available to regard such proteins as potential anticancer
agents.
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TROPHIC AND HORMONAL DETERMINANTS OF ONTOGENESIS ACTINIDIACHINENSIS
VAR. DELICIOSA (A.CHEV.) IN VITRO AT THE CULTIVATION STAGE
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TPO®IYHI TA TOPMOHAJIBHI JETEPMIHAHTH OHTOT'EHE3Y
ACTINIDIACHINENSIS VAR. DELICIOSA (A.CHEV.) IN VITRO HA ETAIII MYJIbTUILIIKALIIT

Abstract. The results of research to determine the composition of the nutrient medium for the multiplication
of Actinidiachinensis var. deliciosa (A.Chev.) in vitro to study trophic and hormonal determination of ontogenesis.
The specific reaction of four varieties to different environments by plant height, reproduction rate was revealed.
The use of the developed nutrient medium allowed to increase the value of the indicators during six subcultures,


https://doi.org/10.29235/1029-8940-2020-65-2-239-244
https://doi.org/10.29235/1029-8940-2020-65-2-239-244

L
EESY

18 East European Scientific Journal #10(62), 2020

with a decrease in the difference between varieties. The same applied to the survival of test tube plants in a humid
chamber on the 30th day of postseptic adaptation. Different reactions of varieties to the use of cytokinins:
benzylaminopurine (BAP), kinetin and forchlorphenorone (CT-30). The largest plant height, leaf width,
reproduction rate and the smallest proportion of vitrified plants were found using the latter in the variety KKSV.
An increase in the reproduction rate, a decrease in the proportion of vitrified plants took place with the use of BAP
(0.25 mg / I) + kinetin (0.5 mg / I). In both varieties: KKSV and Favorit, the use of gibberellin acid (GK3) in
successive passages (up to the 5th) helped to increase the reproduction rate and reduce the proportion of vitrified
plants.

AHoTanisa. HaBeneHi pe3yibpTaTH IOCHKEHb 3 BH3HAUEHHS CKIAQAy >KABWIBHOTO CEPEIOBHINA IS
myaptaipikanii - Actinidiachinensis var. deliciosa (A.Chev.) in vitro 3 Meror mociikeHHS TpoQiuHOi Ta
TOPMOHAIILHOI IeTepMiHaIi OHTOreHe3y. BusiBiieHa crierudidHa peakilis YOTUPHOX COPTIB Ha Pi3HI CepelOBHUINA
32 BHCOTOIO POCIIHMH, KOe(DIIliEHTOM PO3MHOXCHHs. BUKOpHCTaHHS pO3pOOJICHOTO YXUBUJIBHOTO CEepeIOBHINA
JIO3BOJIMJIO BIIPOJIOBXK IIECTH CyOKYJbTUBYBaHb 301JbLIYBAaTH BEIWYMHY IIPOSIBY IMOKa3HUKIB, NMPHYOMY i3
3MCHIIICHHSAM Pi3HHUII MiXK COPTaMH. AHAJIOTIYHE CTOCYBAJIOCH MPHKUBIIFOBAHOCTI MMPOOIPKOBUX POCIHH B yMOBaX
BoJioroi kamepu Ha 30-i JeHb MOCTACENTHYHOI ajanTaiii. BussieHna pi3Ha peakiist COpTIB HAa BUKOPUCTaHHS
UTOKIHIHIB: OeH3unaminonypuny (BAIT), kinetuny i popxnopdenopony (KT-30). Haiibinpmia Bucora pociuH,
MIMpUHA JIMCTKA, KOe(ili€HT pPO3MHOXKEHHS 1 HalMeHIIa YacTKa BITPi(IKOBaHMX pOCIHMH BHSBJIECHA 3a
BUKOPHUCTaHHA ocTaHHBOTO Yy copTy KKCB. 36imbmenHs koedilieHTa pO3MHOXECHHS, 3MCHIICHHS YacTKH
BITpi(hiKOBAaHHUX POCIIMH Mayio Micie 3a Bukopuctanus BAII (0,25 mr/m) + xinetun (0,5 mr/m). Y 060X copTis:
KKCB i ®aBopur Bukopuctanss TribepenoBoi kuciotu (['Ki) 3a mocmimoBHHX macaxiB (IO 5-To) crupusiio
MiIBUIICHHIO Koe(dillieHTa pO3MHOKCHHS Ta 3MCHIIICHHSI YaCTKH BITPU(IKOBAHUX POCIIHH.

Key words: kiwi, mineral nutrition, microclonal reproduction, vitrification, reproduction coefficient,
regenerant height, leaf width, phytohormones.

Kiouosi cnosa: xigi, minepanvre JHcueieHHsl, MiKDOKIOHAIbHE PO3ZMHONCEHH, simpuikayis, Koepiyicum
PO3MHOJICEHH S, BUCOMA Pe2eHePANmMA, WUPUHA TUCTKA, (DIMO2OPMOHU.

IHocTanoBka npooJeMu. Posmmpenns  aktuBHHX pedoBuH [2]. Lleit mimxim, onmHak, He
ACOPTUMCHTY POCJIHH JIsI OTpUMaHHSA OpI/Il"iHaJ'II)HO.l. JO3BOJISIE IPOBOJAUTH PO3MHOKCHHSA B IPOMHUCIOBUX
OPOAYKIIT 3aBXKAW CBIAUWIO TIPO MIJBUINCHHS  Maciitadax i yCKIaJHIOE MAPKETHHT YChOT'O MPOIIECY.

no0po0yTy HaceaeHHs. SIK HacTimoK — Iepexif paHimie
MAaJIOMOIINPEHUX OOTaHIYHHUX BUIIB POCIHMH B YKpaiHi
3 aMaTOPCHKHMX 1 CYTO HAYKOBHMX MUISHOK B HIillIEBi

KyJabTypH 1 3Ha4Hi  IPOMHCIIOBI  IUTAHTAITil.
Hespaxaroun Ha BiIIIpaIfOBaHHS pi3HHX
arponpuioMiB,  1X  TNOLIMPEHHS  CTPUMYETHCS

HEIOCTATHBOIO KIJBKICTIO IMOCAIKOBOIO Marepiaiy,
COPTIB, CTBOPEHUX CelIeKI[IOHepaMu JJis  Pi3HUX
I'PYHTOBO-KIIMAaTHYHUX YMOB YKpaiHH.

AHani3 ocTaHHIiX AocjigKeHb Ta myOJikamiii.
Po3po6iieno mijxoau 10 BBE/ICHHS B aCENTUYHI YMOBH
Ta MYJBTHIUTIKALI pereHepaHTtiB in Vitro okpemux
MajJo NOMMPEeHHX KyubTyp[l], mporte mnoTpebyroTH
MOJANTBIIIOTO YAOCKOHAICHHS TPo(iuHi JeTepMiHaHTH
UL JIOCSITHEHHS  CTa0UIBHOTO 1 TPHBAJOrO
MIKPOKJIOHAJILHOTO Ta MIOCTACENTUIHOTO
PO3MHOXKEHHsI. 30Kpema, HEOoOXiTHOI € po3polka
CepellOBHUINA, HAa SIKOMY POCIMHHU BIIPOJIOBXK 0araTbox
CyOKyJIbTHBYBaHb 30epiranu 0 TeMIu pereHepaiiii i
POCTY 1 YCHILITHO BKOPIHIOBAJIKCH ITij yac apanTarii. Le
MOB’SA3aHO 3 THUM, IO SIK AC(IIMUT TaK 1 HAJIUIIOK
€IEMEHTIB  JKHMBJICHHS, CK30T€HHHX  TOPMOHIB
MPOSIBIIAIOTH HETAaTHBHY Jif0 Ha pociuHy. | oco6mmBo
I CIIOCTEPIraeThCsi B 0OMEKEHOMY KYJIbTYpalbHUM
nocyzoM cyocrpati (mpobipka abo TerIMyHa KaceTa).
Takuit epeKT MOXKe HAKOTIMIYBATUCh 1 ITIEpPeaaBaTHCS 3
HOKONIHHA B MOKOJiHHA [4]. YacTkoBO 1110 TIpobiemy
BUDIIIYIOTh  3MIHOIO  TPOMHUCIB  JKUBWIJILHOTO
cepenoBuia abo MEPIOJUYHMM BHUCAKYBAaHHSIM Ha
«PO3BaHTaXKyBaJlbHE CEPENOBHUILE» 13 3MEHIICHUM
BMICTOM MiHEpaJbHHUX €JIEMEHTIB Ta Oi0JIOTi4HOTO

ToMy MeTOI0 HamoOro JIOCHiIKeHHS Oyla
po3poOKa TPOINCy >KHMBWIBHOTO CEpeloBUINA i3
KUIBKICHUM 1  SIKICHAM  CKJIAJIOM  MiHEepaIbHUX
€JICMCHTIB Ha SKOMY MOJKHa OyJi0 O >KMBITIOBATH KiBi
BIIPOJIOBX 0arathox cyOKynbTHBYBaHb. [Ipukiamom
mi00py TaKoOTo KUBUIIBHOTO CEPEeIOBHIIA MOXKE OyTH
po3pobnene B Iucruryti kaprommsipcrea HAAH st
KyJbTUBYBaHHS COPTiB Kaprormm in vitro 15-20 i
6inbiie pokis [5].

Metoauka. JIOCHiDKEHHS TMPOBOIAWINCH 33
3arajJbHONPUHHATUMH METOIMKaMHU 3
MIKPOKJIOHAJILHOTO PO3MHOEHHS [2] Ta BIacHUMH
po3pobkamu [1, 3]. BUKOpHCTAHO YOTHPH COPTO3PA3KU
kiBi: KiBi Kapmatr Ctpatona Banenraiin (KKCB)
3€TICHOILTITHUN COPT, YaCTKOBO CaMOILIITHUIL, AypyM
Kapmar Crparona | (AKC 1) xoBromiigHuii copr,
xKiHo4a ¢opma; DaBopur - dYonoBiwa ¢opma 3a
TEPMIHOM [BITIHHS TOpUJAaTHA UL  3alMAJICHHS
3eJIeHOIUTIIHMX KiBi; Boraniuna-1 - >xiHoua ¢opma
3€JIEHOIIIIIHOTO KiBi. POCIMHM BITUM3HSHOI CENEKIl,
noxonusiTh 3 nBox perioniB Ykpainu: KKCB i AKCI
cenekitionep [.B.  Ctpaton (M.  Yxropon,
3akapnarcbka 0071.); ®aBopur 1 botanmiuna-1 -
BiZiOpaHi mepcrekTHBHI (opmu, cenekuionep H.B.
Ckpurraenko (UHBC iM. M.M. I'pumiko, m. Kuis).

VY nocnijgax BUKOPHUCTAHO XHMBWIBHI CepeIoBHIa
yotupbox mpomucis (tads. 1): Kyapina i Jlemyspa
(QL), Mypacire i Ckyra (MS) [2], BnacHuii nporc
(MK) [1] Tta #oro mommdpikamis (Moxm). Hmsa ix
MIPUTOTYBAaHHSI BHKOPUCTOBYBaJlaCh BOJia OYHIIEHA
3BOPOTHIM OCMOCOM.
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Ta0nmms 1.
BigMiHHOCTI B CKJIa/li IITYYHUX JKHBWJIBHUX CePeIOBHIL, MI/JI
KommoneHT QL | MS | MK | *Moj.
Makpoconi
NHiNOs 400 1650 1250 417
KNO3 1800 1900 1100 367
KH2PO,4 270 170 970 324
MgSO4x 7H.O 360 370 770 257
Ca(NO3)2x4H.0 834 - 440 293
CaCL2x 2H:0 - 440 - -
FeSO4 x7H,O 27,8 18,5
Na; EATA x2H,0 37,3 24,9

Mikpocoti 3a mporcoM Mypacire i Ckyra

Kinerud - 3rigHo cxeM JOoCiiaiB

BAII - 3rigHO cXeM nociiaiB

KT-30 - 3rigHo cxem [ociimiB

[HmoNIMACIIsTHA KUCTIOTA; HA €Tami MyJibiuruikarii - 0,2 mr/i; 0,5 Mr/n ajist iHIyKIIii pu3oreHesy.

Biramin B; 1,6

Biramin Bg 1,0

Biramin C 3,0

Biramin PP 1,0

Iminpn 1,0

Caxapo3za 30000

Arap 7000

* CropouenHio “Moy” Biamosigae moaudikamis cepenosuma MK, sike Oyiio pawnimie po3pobiene [1].

[NopiBHsAHO e(heKTUBHICTH 3aCTOCYBAHHS Ha CTaIll
MYJIBTHILTIKALii TPhOX KJIACiB LUTOKIHIHIB: KIHETHH,
OemsmnamiHonypuH i Qopxiopdenypon. OcraHHiH
no3BoseHni B CILIA mis BUKOPHCTaHHS Ha IDTAHTAIISIX
kiBi 11e HasuBawTh KT-30 abo CPPU-4[6]. Takox Ha
IBOMY eTarri BUIpoOyBaHO e(heKTUBHICTH Ti0eperiny y
Buai ribepenoBoi kmenotu (I'Ksz). Jus  immykmii
pu30reHesy AojaaBaiy innoiaMacisany kuciory (IMK)
0,5 mr/m.

KynbTHBYBaHHsSI ~ €KCIUIAaHTIB  MPOBOIMIM 32
temneparypu 24°C y cBITIOBHX KIMHATaX y €MHOCTSIX
06’emom 250 M1 3 TIPO3OPUMH IOJINPOMNIIEHOBUMHU
KpHIIKaMu. B KOXHIH €MHOCTI pociio 1o 1 siTh
perenepanriB. OcBitienHs 1,7 kJltoke, 16 ronuHHMI
OCBITIIFOBAIbHUI Tepioz. TpuBanicts MiX
CyOKyIbTHBYBaHHIMH 45 ITHIB.

BuxinHi pociMHU I MOYATKY TOCTIKCHB
MATPUMYBAIIUCh Y KOJEKIil Ha cepemoBumi MS i3

3MEHILIEHUM Y JIBi4i BMICTOM MiHEpaJIbHUX EIEMEHTIB
(1/2MS) i3 cyOkynpTHBYBaHHAM depe3 60 qHiB. Takox
BHUXiNHI POCTHMHHM i1 BUBYCHHSA Jii TOPMOHIB
KYJBTUBYBAIIIICh Ha CEPENOBHIN Oe3 IMTOKIHIHIB i
ribepemniHiB.

PesyabTraTi gociaiiikeHHsi Ta 00roOBOpeHHs.
Tpodiuna nerepmiHaIlisi OHTOTCHE3Y pEreHEpaHTIB 3
EKCIUIAHTIB MPOSBISAEThCS Ha 4-5 CyOKyJIbTHBYBaHHS
3a 3MIHM CKJIaJy €JIEMEHTIB JKUBJICHHS B CEPEIOBHIII
[3]. ToOTo, peakiiisi pereHepaHTiB Ha He 30aTaHCOBaHE
Cepe/IOBUINE 1 BITHOBJCHHS HOPMAJIBHOTO CTaHY
BiZIOYBa€ThCsl HE BiJpa3y Iicis Iepecajki Ha HOBE
cepenouie (tabmn. 2). Lle, 30kpemMa, IposBISIETHCA 1 B
TaKUX TOKAa3HWKaX, SK BUCOTa IMArOHY 1 KIUIBKICTh
MDKBY3JiB, IO TpPU JKUBIIOBaHHI OJHOBY3JIOBHMHU
KUBISIMA ~ MOXHA ~ BB@XKATH, SIK  KOCQIIi€HT
po3MHOXkeHHS. 1li MOKa3HUKHU € BAXJIMBUMHU Ha e€Tarri
MYJIBTHILTIKAIIIT.

KOe(iIliEHT PO3MHOKEHHS

Ta6muus 2.
JleTepMiHallisi pOCTY MAroHy 3a KYJIHLTHBYBAHHS HA CEPEOBUILAX 3 Pi3HUM YMICTOM eJIeMEHTIB JKHUBJICHHS
QL MS MK
Copro3pasok IMokazuuk macax macax macax
1 5 1 5 1 5
BHCOTA POCJIMH, MM 62 33 38 31 61 53
®dapopur

2,7 24 21 11 31 2,3

BHCOTA POCIHH, MM

67 61 37 32 57 52

Boraniuna-1 —
KOe(iIliEHT PO3MHOKEHHS

29 2,6 2,3 13 25 19

BHCOTA POCIHH, MM

59 46 27 23 34 31

KKCB —
KOe(iIliEHT PO3MHOKESHHS

2,7 24 16 14 2,2 2,0

BHCOTA POCIHH, MM

52 40 25 19 32 26

AKCI

KOe(iIliEHT PO3MHOKESHHS

21 18 19 14 19 13

3a 3ragjaHMMH TOKAa3HWKAMH pEreHepaHTH 3a
MePINOro KyJbTHBYBaHHs Ha ceperosumax QL i MK
HE 3HAYHO BIAPI3HAINCH i MEpeBaKald POCIMHU Ha

cepenoBuili MS. 3 KOXKHHMM CyOKYJIbTHBYBaHHSIM
PI3HHUII MiX yciMa BapiaHTaMH 3pocTaia. 30Kpema, B
copty ®PaBopuT 3a TI’SITOTO PO3MHOXKCHHS HAWBHUIIII
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perenepanTu Oy Ha cepenopuiii MK 3 koedirieaTom
po3mHoxenus  2,3.  IlopiBHSHO 3  mepuMM
JKMBLIOBAHHSM BHCOTa 3MEHIIMIIACH TIIbKH Ha 8 MM.
3HM)KEHHS BHCOTH POCIHH CYHPOBOJKYBAJOCH
O3HaKaMH, SKi BJIACTHUBI pOCIMHAM 32 HaJUIUIIKY
MaKpOEJIEMEHTIB, 30KpeMa HiTporeHy. lle HamMmipHO
IHTCHCUBHE 3eJieHe 3a0apBIICHHS JHCTKIB, OTOBIICHI
JUCTKOBI IUTACTHHKHM 13 O3HAKaMH TileprigpaTarii.
ITarin TOBCcTHI BKOpOUeHHil. Y 0aratb0X PpOCIHH
BEepXiBKa MaroHa BiAMHpana, MO € HaCIiAKOM
OmOKyBaHHS  a30TOM  JIOCTYNy  KaubIifo. Taki
pereHepaHTH TEXHOJIOTIYHO OyNu He MPUAATHUMH SIK
JUTSL TIOJANTBIIOT MYJIBTUILTIKAIT, TaK 1 JUI1 BUCAIIKA B
cyOcCTpar mij] yac MOCTaCeNTHYHOT aarlTaIlii.
3HM3WIACh BUCOTA POCIMH TaKOX Y IHIIMX
BapiaHTax: 3 62 1o 33 mm Ha cepenosui QL i3 38 1o
31 MM Ha cepenoBuii MS. Peakuist pi3sHHX COpTIB Ha
JKUBIJIBHE CEPENOBHINE CYTTEBO HE BiAPI3HAIACK.
HafiBumumu 3a mepmioro >KUBIIOBaHHS OyJIN POCIHHA
Boraniuna-1 (67 mm), a Haitamkanmu AKCI (52 mm).
[licns msaTH CyOKyJIbTHBYBaHb OLUIBII BHPAKEHY
peaxmiro uyepe3 3HIDKEHHS BHCOTH PETEHEpaHTiB, SK

peakuii Ha Ha/UIMIIOK EJIEMEHTIB JKMBJICHHS, Maiu
copt KKCB 1 AKCI.

3 ypaxyBaHHSM OTPHMMaHMX IaHUX HaMH OyJo
po3pobiacHO  psAx TpOmHUCIiB  MOAMDIKOBAHOTO
cepeloBHILa. 3a MONEepe/IHiX MOPIBHIHb BUOKPEMIICHO
HaCTYITHHH, y SKOMY, opiBHsHO 3 MK, BMIcT coJelt i3
makpoesnemerntamu NHsNO3z, KNOs, KH2PO4, MgSO4
X 7TH20 3menmieno B tpuui. Ymict Ca(NO3)x4H20 i
xenary 3amiza (FeSO4 x7H;0 B cymimn 3 Na; EJITA
X2H;0) 3menmieno Ha 1/3. KucnotHicts cepenoBuina
3Haxommnack B Mexax pH 5,5-5,9, mo mocsramm
nonaBaHHAM 8-10 mur omHOMOMsIpHOTO po3unHy KOH
(56 1. conni KOH Ha nitp Bozn).

BripoioBik nepiux cyOKyJIbTUBYBaHb BiIMIUCHO
MOCTYIOBI 3MIHM y BHCOTI NaroHy Ta KUIBKOCTI
MDKBY3IiB (Tadm. 3, puc. 1). Tak, y pocinn copry Kisi
Kapnar Ctparona BanenTaiin BucoTa norasa 3pociua 3
37 MM go 78-81 MM TpH HYETBEPTOMY - IIOCTOMY
CyOKyNbTHBYBaHHAX. Y  IHIINX  JOCIHiIKYBaHHX
COpTO3pa3KiB CTa0LMi3alisl BUCOTH MAroHy i KITBKOCTI
MDXKBY3JiB BigOynach micis 3-4 cyOKyIbTHBYBaHHb.

Ta6muus 3.

Crabinizauisi pocTy pereHepaHTiB Ha MOAU(pIKOBAHOMY cepeI0BHILI Mic/as KyJIbTHBYBAHHb HA
cepeloBHIITi 3 BHCOKMM YMiCTOM MiHEPAJILHUX MOKMBHUX PEYOBHH

CYOKYJIbTUBYBaHHSI

Copto3pazok 1 > 3 4 5 6

dasoput BHCOTA POCIIUH, MM 60 67 79 7 76 81
Koehilli€HT PO3MHOKECHHS 3.2 3,6 41 43 40 41

Boramiama-1 BUCOTA POCIIUH, MM 57 69 77 80 78 79
KoehilliEHT PO3MHOKECHHS 25 31 39 41 40 41

KKCB BUCOTA POCIIUH, MM 37 43 58 79 78 81
KoehillieHT PO3MHOKCHHS 2,3 31 3.9 42 41 42

AKCI BUCOTA POCIIUH, MM 29 33 34 49 68 67
KOehIIiEHT PO3MHOKECHHS 18 19 21 3,3 39 38

Puc. 1. Bnnue konyenmpayii MinepanbHux enemenmie Ha po3sumox nazowy xigi, copm Kiei Kapnam
Cmpamona Banenmaiin. Jlieopyu noguuti Habip coaeil, npagopyy - 3sMeHueHul emicm (Moougixosaue
cepedosuuye).
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[MpwxuBneHHs 1 mpupicT  marony  3a
MOCTaCEeNTHYHOT ajanrarii pereHepaHTiB
JOCIIJDKYBAaHUX BapiaHTiB 0Oe3 iHIyKLii pH3OoreHe3y
TaKOX 3ajieXxkaja BiJl KUIBKOCTI CyOKyJIbTHBYBaHb Ha
MoudikoBaHoMy cepenosuini (tabdn. 4). Y copty
KKCB B pociuH micisi TpeTbOro CyOKYJIBTHBYBaHHS

TIPYOKUBITIOBAHICTh CTaHOBWIIA Ol 74 %, a B iHIIMX
copro3pazkiB Oyma Mmenme 50 %. Y pereHepaHTiB
OTPUMAaHUX MICIS IOCTOTr0 CyOKyJIbTUBYBAaHHS COPTIB
®agopur i KKCB npmxusmoBanicts cranosuia 90 %
i Oinbe. Y coptiB boraniuyna | i AKCI npmwxunocs 74
i 71% pociu in Vitro, BiAMOBigHO.

Ta6muus 4.

I[pu:xkuBIOBaHICTH POCINH KiBi B yMOBaxX B0oJ1oroi kamepu Ha 30 1eHb MOCTaCeNTHYHOI aganTamii
3aJIesKHO Bil KiTbKoCTi CyOKYJIbTHBYBaHb Ha MOIHGiKOBAaHOMY cepeaoBHIII

CYOKYJIbTUBYBaHHS

CopTo3zpazox 1 > 3 7 5 6

Dasoput TIPIDKUBITIOBAHICTB, Y0 19 38 46 85 91 90

TIPUPICT MTAaroHy, MM 11 27 57 62 61 63

Boranitna-1 TIPIDKUBITIOBAHICTB, Y0 13 23 36 69 73 74

TIPUPICT MTAaroHy, MM 9 10 23 38 39 47

KKCB TIPIDKUBITIOBAHICTB, Y0 27 51 74 89 92 92

TIPUPICT MTAaroHy, MM 18 36 53 54 59 61

AKCI TIPIDKUBITIOBAHICTB, Y0 8 11 32 51 65 71

TIPUPICT MAroHy, MM 6 12 27 29 33 32
[Micns omnrTumizamii BMICTY MaKpOEIIEMCHTIB Perenepantn ©Ha  cepemoBumi 3 KT-30
MPOBENEHO MiA0ip E€K30TeHHWX TOpMOHIB. Ha erami  Bimpi3HsIHCH Bi3yaJbHO 3a HAsBHICTIO B Oa3ambHIN
MYJIbTHILTIKALi T HOPIBHSIN LUTOKIHIHU:  YacTHHI maroHa “xamocHoi muimku”. Llel kamoc OyB
OeH3MIaMiIHOMypHH (BAII), KiHETUH i Oimum abo cBiTIO03eseHNM, TOMIpHO ITyXKuM. CTeoo i

¢dopxnoppenypon (KT-30). bensunamiHonypuH i
KIHETUH € moXiiHUMHU 6-amiHomypuHy, a KT-30
MOXITHOK (EHIT CEYOBUH, SIKUM BIIACTHBHUN TaKOXK
IUTOKIHIHOBUH €(eKT. 3a MomepeaHboro maodopy
KOHIIGHTpAIiii  BcTaHoBIeHO, 1m0 it BAII
onrrumaineHO0 Oyma 0,50 mr/xn, kinetuny 1,0 mr/mi 1,5
mr/n s KT-30.

BceraHoBieHo  BiAMIHHOCTI B OHTOIEHE31
pereHepaHTiB 3a pi3HUX NHTOKiHIHIB (puc. 2). Ha
cepemoBuinax 3 BAII pociauuu in vitro mamu apiOHi
naHueronoaiOHi nuctku. Lleit ropMoH, cepen TphOx
MOPIBHIOBAaHMX, CIPHUSB HaWBUIIOMY Koe(illieHTy
PO3MHOKEHHS. 3aexxHo Bif 010JIOTIYHHUX
ocobnuBocTei BiH ctanoBuB Bix 2,7 (AKCI) mgo 3,3
(KKCB). Opmnak, y upoMy BapianTi HaiiOinbIIOI0
BUSIBUJIACH  KIJIBKICTH ~ POCIAMH 3 O3HaKaMu
rineprigpatamii TkaHuH (65-98%), Ky 1€ Ha3UBaIOThH
SK HaJMipHa OOBOIHEHICTH a00 CKISHIHHA YU
Bitpudikanis. Y Bumaaky 3 BAIl mposeusBcs
(iToTokcHYHMIA e(eKT, OB’ I3aHUI 3 PO3TATYBAHHIM
KIITHHHUX CTIHOK 1, IK HACIIIOK, JISTKOi IPOHUKHOCTI
BoaU B KiiTuHY [3]. 3 MOKOJIHHS B MOKOJIHHS Ieit
TOKCHUYHHI e(eKT JIMIIe IMiJCUIIOBABCS 1 BXKE IICIs
TPETHOT0-4eTBEPTOro macaxxy ctanoBuB 100%.

JIMCTKOBI YEpEIIKH, TMOPIBHSIHO 3 TaKUMU Ha IHIIMX
BapiaHTaX, BIIPI3HINCH OUIBIIMMH pPO3MipaMu, Ta
OUTBIINM OMyIICHHAM. Y [iJIOMY, POCIHHH iN Vitro Ha
cepenoBuilli 3 QopxiopdeHypoHoMm OyiaH CXOXkKi Ha
BECHsHI IOBEHUIbHI [AaroHd KiBi IN  Vivo, ski
YTBOPIOIOTBCS  MMICHsL  HPOOYIDKCHHS  POCIHH Y
BiIKpUTOMY TpyHTi. PocnmHa QopmyBamack y oauH
marid. KoHrmoMepariB maroHiB, sKi CIIOCTEPIiraiuch y
IHIIUX BapiaHTaX, He BUABJICHO. Lle Ta Mana KijgbKiCTh
MIDXKBY3I1iB Oynu NpUIHMHAMHU HallMeHIIIOro
koedimienta  posmuHoxkeHus  (2,0-2,2). Bkazana
BenuyrHa Oyna ONM3BKOIO J0 KOHTpoONo  6e3
[UTOKIHIB.

LIUTOKIHIHK  CTHMYJIIOIOTH  PICT  JIUCTKOBOT
IVIACTUHKH 1 MNPOOY/DKYIOTh CIUISYl OpyHBKHM Ta
BHKOHYIOTh iHIII Mopdoperymrorodi ¢yHkmii. Jms
YCHILIHOTO BUPILICHHS NEBHHUX 3aBJaHb JOCHTb YacTO
FOPMOH BHKOPUCTOBYEThCS B pizHux dopmax [4]. Le e
OJHUM 3 TIOSCHEHb HEOIHAKOBOI Mii CHHTETHYHHX
OUTOKiHIHIB. 30kpema, kiHeTnH 1 KT-30, mopiBHSIHO 3
BAIl, cTuMynOIOTH  PO3POCTAaHHS  JHMCTKOBOI
IUIACTUHKH, aJie KOe(il[IEHT PO3MHOKEHHS 3 IPUYNHH
NpOOYIKEHHSI MEHILOI KUIbKOCTI OpYHBbOK BHSBHBCS
HIKYHUM.
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Puc. 2. Pozsumox pecenepanmis Kigi Ha cepedosuuyax 3 piumu YUMOoKIHIHamu: 1ieopyy Gopxiopghenypon
(KT-30) 1,0 me/n; npasopyy BAIl 0,25 me/n+0,75 me/n.

Tabmuus 5.
BB NMTOKiHiIHIB Ha PO3BHTOK NMAroHy KiBi in vitro Ha 30 nens cnocrepexeHb
Coprospasox Bapianr Bucota, pociin, |[upnna mictka,|  *Koedimient Birpudiosarix, %
MM MM PO3MHOXEHHS
KOHTPOJIb 50 22 19 2
— BAH 34 9 3,2 7
KIiHETHH 49 19 2,6 16
KT-30 51 28 2,0 5
KOHTPOJIb 44 16 18 7
Boraniuna-1 B All 28 8 3.0 %
KIiHETHH 35 14 2,2 21
KT-30 39 27 19 7
KOHTPOJIb 69 27 2,0 3
BAIT 39 7 33 65
KKCB KIiHETHH 57 24 25 11
KT-30 64 32 2,2 3
KOHTpOJIb 58 20 16 6
BAIT 32 7 2,7 98
AKC KIHETUH 51 20 23 31
KT-30 59 29 19 14

*KoeilieHT pO3MHOXEHHSI BUPaxOBYBaJIH 3a KUIbKICTIO MDKBY3JIIB, Ha sSIKi MOXKHa OYJIO PO3JIUINTH OKpEeMHH
marid abo KOHTJIOMEpAT ITaroHiB JOHOPHOT POCIIHHU.

KinetnH 3a JOCHIIDKyBaHMMH TOKAa3HHKAMH  HAWOUTbIIMHA  KOCQIIIEHT  pPO3MHOXCHHS,  ale,
3aiimMaB npomikHe monoxkeHHs Mix BAIT i KT-30. mnopiBHSHO 3 IHIIMMH BapiaHTaMH, HOCTYNaBCs IM
Bapiant i3 gopmaBanHsM  BAIl  3a0e3neyyBaB  4epe3 BHCOKHMH BIJICOTOK BITPH()IKOBAHUX POCIHH.
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[ ropMOHM OOYMOBIIIOBIM HIDKYMKA KOE(DIIiEHT
PO3MHOXKEHHsI, ajie nepeBakanu BAII 3a po3mipamu
JUCTKA 1 MaJM MEHIIY BEIMYMHY BiTpudikamii. Y
BapianTti i3 3acrocyBaHHsaM KT-30 cnocrepiranoch
YTBOPEHHS KaJIOCHOTO HAIUIMBY B 0a3albHIM 4acTHHI

marony. Tomy HamMu  BHUIpOOyBaHO  CyMicHE
3actocyBaHHs KiHetuHy 1 BAII (tabm. 6). [{nsa uporo
MTOETHAHO MOJIOBHHHI KOHIIeHTpallii BAII i kiHeTuHy 3
nonepenHix gocnigis: 0,25 i 0,5 Mr/n BiAmoBinHO.

Tabmuus 6.

Bruiu 6eH3uIaMiHONMYPHHY, KiHETHHY i IX MO€AHAHHA HA KoedillieHT po3MHOKeHHs KiBi in Vitro

Koedirient BitpudikoBaHux pereHepaHTiB,
CopTo3pazox Hurrokinia PO3MHOKEHHS %
1 macax 5 macax 1 macax 5 macax
BAII 0,5 mr/n 3.3 3,0 67 89
Kinerun 1,0 mr/n 24 29 13 9
KKCB — : ;
BAII (0,25 mr/m) +xiretnd (0,5 30 39 18 9
MT/J1)
BAII 0,5 mr/n 3,2 2,8 74 96
Dasoput Kinetnn I,O.MI‘/ 2,7 2,7 17 11
BAII (0,25 mr/m)+xinerus (0,5 30 36 19 13
MT/31)

Bume omnmcaHa MOBiNBHA peakilis pereHEPaHTIB
KiBI Ha 3MiHy BMICTY MiHEPAIbHUX E€JEMEHTIB.
PocnuHu crabinizyBanu CBii picT W PO3BUTOK BXKE B
m’ssitoMmy  mokoiiHHI. Tomy o00mik  KkoedimieHTa
PO3MHOXKEHHS 1 HasBHOCTI PEreHEepaHTIB 13 03HAKaMHU
rineprigpaTanii TPOBOAWIN NPU HEPLIOMY 1 IT'SITOMY
nacaxax (CyOKyJbTHBYBaHHSX).

OTpumaHi HaHI CBIiAYMIM TPO 3OUIBIICHHS
KoeilieHTa PO3MHOKEHHSI 32 BHKOPUCTAHHS Pi3HHUX
OUTOKIHIHIB, Ta B JEJIKHX BapiaHTaX 3HWKEHHI
KimbKocTi  BiTpu(ikoBaHMX  pociuH.  CTOCOBHO
010JTOTIYHIX 0COOIMBOCTEH COPTIB, TO BOHH Maihke He
BIUIMHYJT Ha BEIMYUHY KOeQillieHTa pO3MHOKEHHS,
ane Oyma CYTTEBOIO  PI3HHISI B KIUIBKOCTI
BiTpudikoBanux perenepantiB. Y copty Kiei Kapmar
Crpartona Banenraiin, nopiBasiHo 3 DaBopur, 0yIo
MeHIIe BITPU(IKOBAaHMX pEreHepaHTiB B  yCiX
BapiaHTax 3 pi3HUMHU FOPMOHAMH.

Jnst 3MEHIIEHHST KiJbKOCTI POCIMH 3 O3HAKaMH
rimeprizparanii BUKOPUCTOBYBAJIM JOJABaHHS TaKUX
KOMIIOHEHTIB: akTuBoBaHe Byrimm (2,0; 2,5 i 3,0 v/m);
HiTpaT cpibna (3,0 1 5,0 mr/n) ta ridepenin (0,5; 0,75;
1,0 i 1,5 mr/m). 3acTocyBaHHS aKTHBOBAHOTO BYTLIIISA
HETraTUBHO BIUIMHYJIO Ha PICT pPEreHepaHTiB, IO
NPOSIBUIIOCH Yy BKOPOYEHHI MAaroHiB, HaJMipHOMY
30UIbIIEHHI  PO3MIpPIB  JIMCTKOBOT ~ IUIACTHHKH 1
BITOBUILHEHHI POCTY.

Bimomo, mo cpibno € iHriGiTOpOM YTBOpEHHS
eTWIeHy, $K OJHOr0 3 MOXJIMBHX (DaKTOpiB
Bitpudikanii. Takox cpibio Ha IHIIUX KyJIbTypax
301IBIITYBAJI0 JIMCTKOBY IJIACTHHKY Ta BKOPOYYBAJIO
marin [3]. Ha d9oTuprox copro3paskax KiBi Hamu
BCTAHOBJICHO JIMILIE BIUIMB €JIEMEHTY Ha 301JIbLICHHS
JIICTKOBOI ~ IIACTMHKU.  ICTOTHOTO  3MEHIIEHHSA
JOBXWHHM TIAroHy 1 BIACOTKY BiTpH(iKOBaHUX
pEreHEepaHTIiB HEe BUSBICHO.

Cepen rebOepeliHiB BHKOPHCTAHO TiOEpEIIOBY
kucnoty (['Ks). 3a momepenHporo mopiBHSHHS i
KOHIICHTpAIlii BCTAHOBIICHO, MO BapianT 0,5 Mr/m He
CYTTEBO BiApi3HABCS Bim KoHTpouto. JlomaBanus 'Kz B
kimpkocTsax 0,75; 1,0 He BiApi3HsAIOCS Mix coborw. Y
BapiaHTi 3 KOHLeHTpauieo 1,5 mr/n 3a n’srtoro
CyOKyJbTHBYBaHHS BiI3HAUAJIOCh YIIOBUILHEHHS POCTY
€KCIUIAHTIB 130JbOBAHUX 3 JOHOPHUX POCIIHH, IO
BUPOC/IM Ha [bOMY BapiaHTi. ToMy, NPHHHATO 1O
pobotu koHIeHTpanito 0,75. Ha isoMy BapiaHTi (Ta0I.
7.) y o000x copro3pa3kiB 3pocTaB Koe]imieHT
PO3MHOKEHHS y MEPILY Yepry 3a paxyHOK BHIOBKCHHS
BKOPOYECHHUX MIKBY3miB. Takok Yy percHepaHTIiB
KUTBKICTh BITpH(iIKOBaHUX 3MEHINYBajlach JO MEXi
CTATUCTUYHOI MOXMOKH — BII OJHOTO 10 TPHOX
BIJICOTKIB.

Tabmuns 7.

BuiuB riGepeniny Ha koedinieHT po3mMHoKeHHs KiBi in vitro

— ; ; —
Coprospasox Bapianr KoedirtieHT po3MHOXKEHHS BitpudikoBanux perenepanris, %
1 macaxx 5 macaxx 1 macaxx 5 macaxx
KouTtposb 31 39 17 10
KKCB 3TK; 37 42 6 1
KonTpob 3,0 3.5 18 15
Pasoput 3TK; 33 36 9 3

KonTtpomns — 6e3 ribepeniny Ha ¢oni BAIT (0,25 mr/m)+xinerun (0,5 mr/m)

Bucnosku.
[lpn BuBUEHHI TPOQIUYHUX Ta TOPMOHAIBHHUX
JETepMiHaHT  PO3pOOJIEHO  MPONMHC  IUTYYHOTO

JKUBHIIHOTO CEPEJIOBHUINA HAa eTali MYJIbTHILTIKAIIT
JUTA KiBi 3 po6o40ro Ha3Boro “Cepenosuiie MarkeBuda
i Iloaraempkoro” 3 HACTYMHUM CKJIaJOM B MI/IL

Maxkpocomi: NHsNO3z — 17; KNO3z — 367; KH,PO, —
324; MgSO4 x 7H,O — 257; Ca(NO3)2x4H,0 — 293
(MaToO4YHMI pPO3YMH KalbLil0 TOTYETHCS OKPEMO i
JIOMAEThCSL mepenl  Oe3nocepeHiM  MPHUrOTYBaHHIM
cepenoBuina). Mikpocoxni 3a mpomucom Mypacire i
Ckyra. Hutokiniau: BAIT (0,25 mr/m)+xinerun (0,5
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|/

mr/n). Aykcus — IMK B kinbkocti 0,2 mr/i. T'ibepenin
(I'K3) — 0,75 mr/n. Bitamiau (B mr/m): By — 1,6; B —
1,0, C — 3,0; PP — 1,0. Inmi opraHiuHi A00aBKH:
amiHokucoTa riinuH — 1,0 Mr/i, caxaposa 30 r/m, arap
7,0 r/n. Kucnorsicts cepenosuiua — pH 5,5-5,7.
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CLINICAL SIGNIFICANCE OF PENTRAXIN-3 AND C-REACTIVE PROTEIN IN THE
DIFFERENTIATION OF STAGES OF NONALCOHOLIC FATTY LIVER DISEASE

Bbaobax Onez Axoenesuu

O0OKMOop MeOUYUHCKUX HAYK, npogeccop Kagheopvl eHympeHHetll meouyurvl Nel
Xapvrosckutl HAYUOHATbHBII MEOUYUHCKUL YHUBEPCUME

Anexcanoposa Tamvana Hukonaesna
accucmenm Kageopol 6Hympennei meouyunst Nol

Xapvrosckuii HaYUOHATLHBIN MEOUYUHCKUL YHUBEPCUME

KIIMHUYECKAS 3HAYNMOCTD IIEHTPAKCHUHA-3 U C-PEAKTUBHOI'O BEJIKA B
JUOPEPEHIIMPOBAHUU CTA/IUU HEAJIKOT'OJIBHOU )KUPOBOU BOJIE3HU ITIEYEHU

Summary. The object of this research was to investigate clinical usefulness of Pentraxin-3 and C-reactive
protein plasma levels in differentiation of stages of nonalcoholic fatty liver disease. It has been established that the
level of pentraxin-3 and C-reactive protein in blood plasma is significantly increased in the group of patients with
nonalcoholic steatohepatitis compared with group of patients with steatosis and control group.

AnHotanusi. llenpito paboTHl SBISUIOCH HM3Yy4EHHE KIMHWYECKOW 3HAYMMOCTH TeHTpakcuHa-3 u C-
pPEaKkTUBHOrO OejKa CHIBOPOTKH KpPOBU B IU(QEpEeHIMPOBAHUU CTaIUil HEAJKOTOJILHOM >KHUPOBOW 00JIe3HH
neyeHd. BBUIO YCTaHOBJIEHO, YTO YPOBEHb IEHTpakcuHa-3 M C-peakTUBHOTO Oenka B Iula3Me KPOBU ObLI
3HAYUTCJIIbHO TOBBLINICH B Ipynne MmagucHTOB C HCAJIKOT'OJBHBIM CTCATOrCIaTUTOM B CPaBHCHUU C I'pyHHOfI
MMAaIIMEHTOB B CTaJJUH CTC€ATO3a IICUCHU U prHl‘[Oﬁ KOHTPOJIA.

Key words: nonalcoholic fatty liver disease, liver steatosis, non-alcoholic steatohepatitis, pentraxin-3, C-

reactive protein
Knrouesvie cnosa:

Introduction. Nonalcoholic fatty liver disease
(NAFLD) is the most common liver disease in the
world, showing a variety of histopathological findings
ranging from simple steatosis to nonalcoholic
steatohepatitis (NASH) and cirrhosis [1]. Patients with
NAFLD have the potential to develop fibrosis and
cirrhosis leading to portal hypertension, liver
decompensation, and even hepatocellular carcinoma
[2,3].

NASH can be differentiated from simple steatosis
by liver biopsy and is diagnosed when all of the
following three criteria are met: macrovesicular fatty
change of hepatocytes, inflammatory cell infiltration,
and ballooning degeneration of hepatocytes [4]. Lipid
accumulation in hepatocytes can lead to inflammation
within them. Accordingly, significant fibrosis can
cause cirrhosis over a period of 10-20 years, but the
pathophysiology is not well understood yet [5].
However, liver biopsy is invasive, has drawbacks such
as sampling error and cost, and it is not applicable for
all patients [6].

HeanKo2oNbHAA  JHCUpo8as 0OONe3Hb NeveHu,
cmeamoeenamum, nenmpaxcun-3, C-peakmugnviii 6e10K

cmeamos  neveHu, HeanKo20/IbHblil

Determining stage of NAFLD is essential for
identifying prognosis and treatment decisions.
Distinguishing pure steatosis from NASH is an
important issue, as pure steatosis has benign prognosis
while NASH can potentially lead to liver fibrosis [7]. A
new composite model including metabolic syndrome,
alanine aminotransferase and cytokeratin-18 for the
diagnosis of NASH in morbidly obese patients. So,
early diagnosis of NASH is of great value. Currently,
percutaneous liver biopsy remains the gold standard in
evaluating liver histology and diagnosis of NASH.
However, there are some limitations regarding
performing biopsy such as being invasive, expensive
and carrying sampling errors [8].

In patients with NAFLD, the progression from
simple steatosis to NASH and cirrhosis is characterized
by cellular injury from oxidative stress and cytokine-
driven intrahepatic inflammation [9]. There are studies
suggesting that the intrahepatic inflammation
associated with NAFLD may be linked to systemic
elevations in inflammatory biomarkers, such as C-
reactive protein (CRP) [10] and novel marker for
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NASH - Pentraxin-3 [11]. The classical short
pentraxins, CRP are acute-phase proteins that are
manufactured in the liver under the guidance of
inflammatory cytokines [12]. Despite similarities of
action, Pentraxin-3 differs from CRP in many basic
aspects, such as gene organization, chromosomal
localization, cellular sources, inducing stimuli, and the
recognized ligands [13]. The levels of plasma
Pentraxin-3 are found higher than normal controls in
various inflammatory conditions such as rheumatologic
disorders [14], asthma [15], coronary artery diseases
[16] and systemic inflammation and sepsis [17].
Because NASH is also an ongoing inflammatory
condition, we hypothesized that plasma Pentraxin-3
levels increase in patients with NASH.

The aim of the study was to investigate clinical
usefulness of CRP and Pentraxin-3 plasma levels in
differentiation of stages of NAFLD.

Materials and methods. The study was
conducted on the Department of Gastroenterology of
the State Institution "National Institute of Therapy
named after L.T. Malaya of Ukraine”, and on the
therapeutic department of the Municipal Health
Institution "Lozovsky Territorial Medical Association,
Ukraine". This study was approved by the ethics
commission of Kharkov National Medical University,
Ukraine, in accordance with the Helsinki Declaration
of the World Medical Association "Ethical principles
of medical research with human participation as the
object of study™ in 1964 (revision in 2008). Patients
included in the study signed an informed consent to
participate in the study. The study was conducted as
part of research work of the Department of Internal
Medicine Nel Kharkov National Medical University
"Clinical significance of markers of inflammation and
metabolic disorders in patients with nonalcoholic fatty
liver disease » registration Ne 015U000236.

40 patients with NAFLD were examined. They
were divided into 2 groups: group 1 included 15
patients with hepatic steatosis (8 men and 7 women,
average age of 41 £ 4.6 years), and group 2 included 25
patients with NASH (13 men and 12 women, average
age of 42 + 3.2 years). Control group (group 3) was
formed of 20 apparently healthy people (9 men and 6
women, average age of (40 £ 2.9 years).

Inclusion criteria were the following: persistently
(at least 6 months) elevated aminotransferases,
presence of ultrasonography brightness in liver without
any other liver or biliary tract disease.

Exclusion criteria were the following: consume
more than 20 g of ethanol daily, serologically

confirmed liver infectious diseases (including viral
hepatitis A, B and chronic hepatitis C), primary biliary
cirrhosis, sclerosing cholangitis, chronic inflammatory
diseases, chronic cardiac insufficiency, autoimmune
rheumatologic diseases (that may also increase
pentraxin-3 level in blood), thyroid disorders, oncology
diseases, renal insufficiency. Pregnant women, as well
as aged over 55 years were also excluded from the
research.

The Ethics Committee of the Kharkov National
Medical University approved the study and all
participants gave their consent to the study, which was
conducted according to the Helsinki Declaration
Biological measurements.

NAFLD was diagnosed in accordance with the
criteria of the European Association for the Study of the
Liver (EASL), the European Association for the Study
of Diabetes (EASD) and the European Association for
the Study of Obesity (EASO).

The level of Pentraxin-3 was determined
according to the enzyme multiplied immunoassay
method using Human Pentraxin-3 ELISA KIT
produced by Multisciences (Lianke) Biotech Co.
(China) with Immunochem-2100
immunoenzymometric analyzer (USA).

CRP level was determined by the photometric
turbodimetric method by utilizing Beckman Coulter
AU480 biochemical analyzer (USA).

The results statistical processing was performed
with Microsoft Office Excel 2013 and Statistica 13.1
computer programs on a personal computer with the
use of parametric (Student’s t-test) and non-parametric
(Mann— Whitney U-test) statistical methods. The
relationship between variables was analyzed using
Spearman’s correlations. A p-value of less than 0.05
was considered statistically significant.

Results and their discussion. The main clinical
and biochemical characteristics of the NAFLD patients
and control subjects are shown in Table 1. It was found
that the average level of systolic blood pressure (SBP)
and diastolic blood pressure (DBP) in patients with
NASH was slightly higher in comparison with the
group of patients with hepatic steatosis, and
significantly higher in comparison with the control
group.

Thus, the SBP level was (128 £ 7.4) Mmhg in
group 1, (138 +10.5) Mmhg in group 2, and (115+9.1)
Mmhg in the control group (p <0.05). The DBP level
was, respectively: (88 = 7.5) Mmhg in group 1, (96 +
8.1) Mmhg in group 2, and (77 + 8.4) Mmhg in the
control group (p <0.05).
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Table 1
The studied patient groups anthropometric characteristics
Patient groups Group NAFLD with | Group NAFLD with
- Control group
steatosis NASH (n=15) p*
ters (n=15) (n=25)
Sex m/f, b 53.3/46.7 52/48 45/55 >0.05
Age 414+4.0 42448 41£5.0 >0.05
BMI, kg/m? 26.1£1.2 28.3£1.7 24.1£1.7 <0.05
Waist circumference, cm 101£7.2 106+6.1 84.248.3 <0.05
Hip circumference, cm 0.95+0.2 1.0540.1 0.740.2 <0.05
SBP, Mmhg 128+7.4 138 +10.5 11549.1 <0.05
DBP, Mmhg 88+7.5 96+8.1 77484 <0.05
*Note:
The difference from the control group parameters is statistically significant (p < 0.05).
BMI — body mass index;
SBP — systolic blood pressure;
DBP — diastolic blood pressure.
The studied patient’s main clinical and biochemical characteristics are shown in Table 2.
Table 2

The studied patient’s main clinical and biochemical characteristics

Parameters Group NAFLD with steatosis Group NAFLD with NASH Control group
(n=15 (n=25) (n=15)
58+13
Glucose, umol/l 51'6<i01(')11 pt<0.01 4.1+1.6
=0 p’< 0.05
242421
Insulin, m/mL Z?j é%i?’ pt<0.01 15.443.7
=0 p?<0.05
62405
HOMA-IR Ruro pl<0.05 28406
=0 p?<0.05
563+12.6
AST, U/L iy pl<0.01 01114
=0 p?<0.05
823204
ALT, UL o pL<0.01 2134123
=0 p?<0.05
6.120.7
Total cholesterol, mg/dL Slgi(;) égl pt<0.05 4.8+0.9
=0 p?<0.05
64423
LDL-C, mg/dL o pl<0.01 41%15
=0 p?<0.05
L1223
HDL-C, mg/dL ll’iiozgl p!<0.01 26413
=0 p’< 0.05
63+1.5
TG, mg/dL oy pl<0.05 1.6+0.7
pr<v. p?<0.05
43129
CRP, mg/L S pl<0.01 0.4+0.58
=0 p?<0.05
453.9+35.86
Pentraxin-3 ng/mL 2541.1501 3‘1"4 pt<0.01 53.2+14.3
=0 p?<0.05

Note:

p! - the probability of changes compared to the control group;
p? - the probability of changes in the group NAFLD with steatosis compared to the group NAFLD with NASH;
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HOMA-IR, homeostasis model assessment of insulin resistance;

ALT - alanine aminotransferase;

AST - aspartate aminotransferase;

LDL-C - Low-density lipoprotein cholesterol;
HDL-C - High-density lipoprotein cholesterol;
TG - triglyceride;

CRP- C-reactive protein;

Analyzing the state of studied patient’s
carbohydrate metabolism, it was found that the level of
insulin resistance (IR) was significantly higher in the
group of patients with NASH compared to the control
group, and slightly higher in comparison with the group
of hepatic steatosis. Thus, the average values of the
HOMA-IR were (5.8 = 0.6) in group 1, (6.2 = 0.5) in
group 2, and (2.8 + 0.6) in the control group. (p <0.05).

Analysis of liver enzymatic activity showed the
difference between alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) levels. Thus, the
ALT level was (65 £ 21.3) in the liver steatosis group,
(82.3 £ 20.4) in the group of patients with NASH and
(21.3 £ 12.3) in the control group. The AST levels and
were (43.1 = 10.2) in group 1, (56.3 £ 12.6) in group 2,
and (22.1 + 11.4) in the control group.

A study of the severity of changes in lipid
metabolism in patients with NAFLD was carried out. In
the group of patients with NASH, a significant increase
in all lipid parameters was found, while in patients with
steatosis, such differences were found only when
comparing the levels of low-density lipoprotein
cholesterol (LDL-C) and triglyceride (TG). Such
changes in the lipid profile are probably associated with
the presence of overweight among the population of the
studied patients.

Analysis the level of Pentraxin-3 in blood serum
showed it’s significant increase in the group of patients
with NASH compared to the group of patients with
hepatic steatosis and to the control group (p <0.05).

Significant increase of CRP level was observed in
the group of patients with NASH compared to the
control group (p <0.05). However, there were no
significant differences in this indicator between the
groups of patients with NASH and patients with hepatic
steatosis (p> 0.05).

This study has some limitations. Firstly, because
of the small sample size and the strict inclusion criteria,
the findings obtained are not representative for all
subjects with NAFLD. Secondly, further prospective
studies should be arranged to clarify the cause-and-
effect relationship and test whether quantification of
pentraxin-3 levels could provide additional information
beyond the currently recognized risk factors to predict
future cardiovascular events in subjects with NAFLD.

Conclusions. The present study demonstrated
higher plasma Pentraxin-3 and CRP levels in patients
with NASH than in patients with steatosis and control
group. Pentraxin-3 and CRP may be promising
biomarkers for the presence of NASH. Further
evaluation of plasma Pentraxin-3 levels in larger
numbers of NAFLD patients is recommended to assess
any possible clinical usefulness for the noninvasive
differentiation of stages of NAFLD.

Author Disclosure Statement. No competing
financial interests exist.
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JUHAMMUKA PA3BUTHUA CETH CHEHUAJTN3UPOBAHHBIX BOJIBHUIL, KAK CYBBEKTOB
PBIHKA MEJUIIUHCKUX YCJIYT

AHoTanis. Y cTarTi BUSABIEHO, L0 Jiep)KaBa 3/iHCHIOE Oe3rmocepe/iHiil BIUIMB Ha 3a0e3MeueHHs sIKICHUMU
MEIUYHUMU TI0CIyTraMH HaceseHHs kpaiuu. Kpim 1poro, opranu aepxaBHoi BJIau 3a JOIOMOT0I0 HOPMAaTHBHO-
npaBoBoi 0a3u CTBOPIOIOTH HAJIEXKHI FOPUIUYHI YMOBH JiIst €heKTHBHOTO (DYHKI[IOHYBAHHS JIKAPEHb, MEAMYHUX
YCTaHOB Ta IHIIKUX 3aKJIadiB OXOpOHH 310poB’s. IIpoaHani30BaHO HOPMATHBHO-3aKOHOTABUYy 0a3y, sKa
BPETyJIbOBY€E THUTAaHHS 3a0e3IedeHHs HaceleHHS MEIUYHMMH TocihyramMd. HamaHo BH3HA4YeHHS MOHSTTIO
“cremianizoBaHa JIKapHSA’, a TaKOX TOCTI/DKCHI JYMKH BUYCHHX, IIOJO BHOKpeMIICHHS HediHimii maHOMY
MOHATTIO. HaBeieHO aHamiTHYHI MOKa3HUKN HASIBHOTO CTAaHY Ta PO3BHTKY Cy4YacHOI CHCTEMH OXOPOHHM 3/10pPOB’S
B YKpaiHi, TaK0X IMpoaHali30BaHa OIiHKa PiBHSA BTOPUHHOI METUIIIHA B YKpaiHi 3a perioHamMu. BruokpemieHo ta
MPOaHaJi30BaHO OIUIATY HaJaBadaM CIHeNiali30BaHOI MEANYHOI JJOIOMOTH 3a MPOTPaMoI0 MEIMYHHUX TapaHTiil y
2020 poui. BusiBneHo mpo6ireMu Ta 0COOIMBOCTI, SKi BHHUKAIOTH B Tporieci pe)opMyBaHHS CHCTEMH OXOPOHH
3JI0POB’sl, BPAXOBAaHO MOJXKJIMBICTh PO3BUTKY Ta PO3rajy)KEHHsS Mepexi CIeliali3oBaHUX JiKapeHb, a TaKOoX
3alpONOHOBAHO NUISIXM BHPIIICHHS HAasBHUX TpoOJeM B MUTAHHAX pPO3BUTKY Ta (PYyHKIIOHYBaHHS
Creliasi3oBaHuX JIKapeHb, MOKPALIEHHS HAJaHHA MEJUYHHUX MOCIYr Ta pedopMyBaHHS CHCTEMH OXOPOHH
3/I0pPOB’sl 3araJioM.

AHHOTanusi. B crarbe BBIABIEHO, YTO TOCYJapCTBO OCYILIECTBIISIET HEMOCPEICTBEHHOE BIMSHHE Ha
obecrieueHre Ka4eCTBEHHBIMH MEIUIMHCKAMH YCIyraMd HaceJeHus cTpanbl. Kpome 3Toro, oprassl
TOCYJAapCTBEHHOW BJIACTH C IOMOIIBIO HOPMAaTHUBHO-NIPABOBOM 0a3bl CO3JAlOT HA/UIeXKallue IOpPHIMYECKHe
ycnoBust 11t 3 (HeKTHBHOTO (PyHKIIMOHMPOBAHMS OOJNBHUIL, MEANIIMHCKUX YUPEKACHUH U IPYTUX yUPEKICHUH
3apaBooxpaHeHus. [Ipoanamu3npoBaHbl HOPMATHBHO-3aKOHOJATENILHYIO 0a3y, KOTOpas PeryJMpyeT BOIPOCHI
obecrieueHnsl HACEJICHMs MEIUIMHCKMMH Yyciyramu. JlaHo onpenelieHHe NOHATHIO ''CEHAIM3MpOBaHHAS
OosipHMIA", a TaKKe WCCIEJOBAHBI MHEHHS YYEHBIX OTHOCHUTEIBHO BBIZEICHUS JACHUHUIMH JaHHOMY
noHsThio. IIpuBeieHbl  aHAMTHYECKHE MOKA3aTelIH CYLIECTBYIOIIErO IIOJIOKEHUSI M Pa3BUTHS COBPEMEHHOU
CHCTeMBI 3[]paBOOXpaHEHUs] B YKpauHe, TaKkkKe MpOaHaJM3MPOBaHA OICHKA YPOBHS BTOPUYHOW MEIHMIIMHBI B
YkpauHe 1O perdoHaM. BbiieneHbl M NPOAHATU3MPOBAHBI OIUIATY MOCTABLIMKAM CIIEIHAIM3UPOBAHHOM
MEIMIIMHCKOH TOMONIM II0 THporpaMMe MeaunuHcKux rapantuid B 2020 roxy. BeuiBneHs! mpoOieMbl u
0COOEHHOCTH, KOTOpbIE BO3HHKAIOT B Mpolecce peOpMUPOBaHHs CHUCTEMBI 3APABOOXPAHEHMs, Y4TEHa
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BO3MOXXHOCTb PAa3BUTUS U PA3BCTBJICHUA CCTHU CHCHUATIN3INPOBAHHBIX 6OHLHI/IH, a TaKiXKe MNPCAJIOKCHBI ITYTU
peuIeHUsl UMCHOIIUXCA HpOGJ’IeM B BOIIpOCAx pa3BUTUA U (byHKHPIOHPIpOBaHI/IH CHICUAJIN3UPOBAHHBIX 6OJ'II)HI/III,
YIYy4YII€HUE OKa3aHud MCAUIIMHCKUX YCIYT U pe(l)OpMHpOBaHI/Iﬂ CUCTEMBbI 3IPaBOOXPAHCHUA 5 B LICJIOM.
Abstract. The article reveals that the state has a direct influence on the provision of quality medical services
to the population. In addition, public authorities, with the help of the legal framework, create appropriate legal
conditions for the effective functioning of hospitals, medical institutions and other health care facilities. The
normative-legal base which will regulate the issue of providing the population with medical services is analyzed.
The definition of the term “specialized hospital” is given, as well as the opinions of scientists on the separation of
the definition of this concept are investigated. Analytical indicators of the current state and development of the
modern health care system in Ukraine are given, as well as the assessment of the level of secondary medicine in
Ukraine by regions is analyzed. The payment to the providers of specialized medical care under the medical
guarantees program in 2020 is singled out and analyzed. Problems and peculiarities that arise in the process of
health care reform are identified, the possibility of developing and branching out a network of specialized hospitals
is taken into account, and ways to solve existing problems in the development and operation of specialized

hospitals, improving medical services and health care reform are suggested. I in general.
Knrouogi cnosa: cneyianizoeana nikaphs, puHoK nOCIy2 OXOPOHU 30008 51, NAYIEHMU, CINPAX08i op2aHizayii,

A8MOHOMI3AYIs, HAOABAYI MEOUYHUX HOCTIY2.

Knroueswvie crosa: cneyualuzupoearnta 60Jleu14a, POBIHOK ycye 3()pa600xpaH€Hu}Z, nayuernmsl, cmpaxoesle
opeaHuzayuu, aemoHOMU3IAYUsL, npedocmasﬂﬂiomux MeduuuHCKue YCyeu.
Key words: specialized hospital, healthcare services market, patients, insurance companies, autonomy,

medical service providers.

IHocranoBka npodaeMu y 3arajibHOMY BUIJISIAI
Ta il 3B’130K i3 BaXKJIMBHMM HAYKOBHMM 4YH
NPaKTHYHUMH 3aBAaHHSMH. B cydyacHux ymoBax
TOCIIOJIAPIOBaHHSI Ta PO3BUTKY EKOHOMIKH YKpaiHu
Ba)KJIMBOTO 3HAUEHHS Ha0yBalOTh MTUTaHHS
3a0e3MeueH s BIAMOBITHUX YMOB JUIs 30€pEeXEHHs Ta
IIPUMHOXCHHSI HacelleHHs Kpainu. Hesanepeunumu €
JOKa3d  TOro, IO  3A0pOB’S  TPOMAIsH €
HalBa)KJIMBIIIOO CKJIaZI0BOIO COIliaJIbHO-
neMorpadiqHoi TONITHKHA TPOBITHUX KpaiH CBITY,
3BaXAIOYM HA JaHy TEHICHLI0 YKpaiHa TakoX
CIIPSIMOBYE CBOi pecypcH Ha 3a0e3IeueHHs 370pOBOi
Hamii. KpiM 1p0ro, BapTo BpaxyBaTH, IO 370POBE
HACeJICHHA KpaiHu, TO € OJHUM 3 Hallepmux
YMHHHKIB, sKi (OPMYIOTH €KOHOMIYHY CHTYAIlil0 B
KpaiHi, IesKl JOCTIIHUKH ePEKOHYIOTh, 10 310POB’S
Hamii € BaXIUBIIIMM, aHDK HOro OCBIYEHICTH.
3BakalOuM Ha PO3BHTOK EKOHOMIK KpaiH CBITY, TO
MPOCTEXKYETHCS TEHJEHILIS IO TOTo, IIO CHUCTeMa
OXOpOHM 3JI0POB’Sl 3[aTHa BIUIMBATH Ha 3JIOPOB’S
HacesleHHs. BcecBiTHS oprasizallisi OXOPOHHU 3710pOB’sl
3aleBHSIE, 110 BAPTO CTBOPHUTH TAKy CHCTEMY OXOPOHHU
3IIOPOB’s, sIka O MoTJIa 3a0e3MeYNUTH JOCTYITHICTh BCIX
MEIUYHHUX MOCIYT JUIS HAaHOUTBIITIOTPEOyOUNX BEPCTB
HaceJIeHHs, BIANOBiJalla OCTaHHIM KpUTEPisIM Ta
CTaHIapTaM, HagaBaja SKICHI TMOCIyrd Ta OyJa
Oesneunoro. Came TOMY € BaKIMBUM BH3HAUHUTH
JIMHAMIKY PO3BUTKY MEPEeXi clielliani3oBaHuX JiKapeHb
K Cy0’€KTiB PUMHKY MEAWYHMX IMOCIYT Ul KpPaIloro
PO3yMiHHS MPOOIEMATHKH.

AHaJli3 ocTaHHIX AochilkeHb i myOJikamii.
BuBueHHss Ta aHami3  ICHYIOYMX  JOCIIJKEHb
BITUM3HSHUX Ta 3apyODKHHUX HAyKOBLIB CBIAYHUTH IPO
Te, IO JJaHa TeMaTHKa € aKTyaJbHOIO, ajie He JJOCUTh
JociikeHo0. OCHOBHUMH JIOCIIJTHUKAMH ITUTaHb, SIKi
CTOCYIOTBCS (POPMYBaHHS Ta PO3BUTKY CHCTEMH
OXOpOHH 370pOB’s € HacTymHi: boxuap B. [2], JleoHnoB
C.A. [8], Marsees €.H. [8], Con I.M.[8], Xomom E.M.
[15]. Ockinbku pana mpobiremMaTHka HE € JOCHTb

JOCIIKEHOI0, TO CaMe 1€ 3YMOBIIOE AKTYalIbHICTh
JIAHOT'O JTOCIIiPKEHHSI.

IMocranoBka 3aBaanusi. OCHOBHOIO METOIO
JAHOTO JOCIIKEHHsST € aHaji3 JAWHAMIKH DPO3BHUTKY
Mepexi Creliani3oBaHuX JIiKapeHb, K Cy0 €KTIB pUHKY
MEIMYHUX TIOCITYT; BU3HAYCHHS HOHSATTS
“crieniaizoBaHa JiKapHs’; BU3HAUUTH MiclLie Ta pOJb
CHCIiaNi30BaHUX JIKapeHb cepel IHMMX Cy0’eKTiB
PUHKY MEAWYHUX TIOCIHYT;HaJaTH OLIHKY pIiBHA
BTOPMHHOI MEANIIMHY B YKpaiHi 3a perioHaMu.

BuxJiag 0cHOBHOro marepiajay IOC/TiXKeHHS.
HdepxaBa 3milicHroe  OesmocepenHiii BIUIMB  Ha
3a0e3nedeHHs SKICHUMH MEAWYHHUMU TOCIyraMu
HaceleHHs KpaiHu. Kpim 1poro, opranu aepskaBHOL
B 3a JOIOMOTOK HOPMAaTHBHO-TIPaBOBOi 0a3u
CTBOPIOIOTh ~ HAJEKHI  IOPUOMYHI  yYMOBH  JJIs
e(eKTUBHOTO (YHKIIOHYBaHHS JIIKAPEHb, MEIHUYHHX
YCTaHOB Ta 1HIIHNX 3aKJIaJiB OXOPOHH 3JI0POB’S.

SIKIIO po3IIsiaaTH CIPOMOKHY MEpEeXy HaJlaHHS
MEIMYHOI JIOTIOMOTH, TO TiJl OCTAaHHBOIO BapToO
PO3YMITH OpraHi3allifHO iHTErpoBaHy CYKYIHICTh
Ha/IaBaviB MEIWIHHUX MOCIYT, sIKi 3/1aTHI 3a0e3MMeYnTH
HaJaHHSA SKICHOI, KOMIUIEKCHOI, Oe3lmepepBHOi, a
TaK0X OPIEHTOBAHOI HA TMAIIEHTa MEIUYHOT JTOTIOMOTH
BiZIOBITHO o cotiagbHO-IeMorpadiTHuX
XapaKTEepPUCTUK HACEJICHHs, a TaKoX OCOOJIMBOCTEH
Horo posceneHHss Ha  BIJNOBINHIA  TepUTOPIl
TUTaHyBaHHS [6].

JlikapHs - NiKyBaJbHO-NPO(DITAKTUUHUN 3aKiial,
MPU3HAYCHUH IS HAJaHHS CTaI[iOHApHOI MeIUYHOL
gonomorn  xBopuM. JlikapHs, e  HAJAEThCS
CTallioHapHa JjormoMora 3  ojHI€l  JiKapchKoi
CIIeIiaJIbHOCTI, Ha3MBA€ThCS CIICNiali30BaHOI0, a 3
JNEKUTBKOX —CIEIalbHOCTeH - 0araTonpodibHOIO.
BararonpodinbHi 1 criemianizoBaHi JIiKapHi y CBOEMY
CKJIaJi MOXYTh MaTH TOJIKJIiHIKY a0 amOynaTopiro
[71.

Y cBowo uepry, crhemiaji3oBaHi  JTiKapHi
BKJTIOYAIOTh TPABMATOJIOTIUHI IIEHTpH, peadiiTamiiHi,
OUTAYi, TepilaTpUYHUN JiKapHi Ta JKapHi AJs
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BUPIIICHHS NICUXI1aTPUYHUX, OHKOJIOT1YHHX,
OPTONEANYHUX, IYJIbMOHOJOTIYHMX Ta  IHIIMX
npoGem.

Ha ceoromui B VYkpaiHi HasBHa ciaOka
HOpPMaTHBHO-TIpaBoBa  0a3a, sika  3a0e3meuye

(YHKIIIOHYBaHHS Ta BHM3HA4a€ 0COOJIMBOCTI pOOOTH
CHemiai30BaHMX JiKapeHb Ta HaJaHHA BTOPHHHOI
(cmemianizoBaHo1) METUIHOT JOITOMOTH.

3rinio 3 Hakazom MiHicTepcTBa OXOpOHH
3mopoB’s  VYkpaiam “TIpo 3arBepmxenHs O06’emy
HaJlaHHS BTOPWHHOI (CIemiami30oBaHOi) MEIUJHOL
JOTIOMOT'H, 1110 MIOBUHCH 3a0e3nedyBaTHCs
OararonpodibHUMH  JKapHIMHU IHTEHCHBHOT'O
JIKyBaHHS TEPUIOTO Ta JIpyroro piBHsA, Ta 3MiH 10
[opsinky perionanmizamii nepuHaTanbHOi JONOMOTH”
Ne1881 Bix 19 sxoBTHs 2018 poKy BiAIOBIIHO 10 00’ €M

YCTaHOBIIIOE obcsir HaJlaHHS BTOPHUHHOT
(cmemianizoBaHO1) MEIUYHOI JTOMIOMOTH, SIKHH MaroTh
3abe3mnedyBaTu GaraTompodinbHi JiKapHi

IHTCHCUBHOTO JIIKYBaHHSI IIEPIIOTO Ta JPYroro PiBHIB
(mami - BJIUI mepmioro Ta Apyroro piBHIB), M
3a0e3Me4eHHs TapaHTOBAHOTO CBOEYACHOTO JOCTYILY
HACEJICHHS JI0 ITOCIYT BTOPHHHOI (CIeIialli3oBaHol), y
TOMY YHCJTI €KCTPEHOT, MEIUYHOT TOTIOMOTH HAICKHOT
SKOCTI B MEXaX CTBOPCHHX TOCHITaJbHHUX OKPYTIB 3
ypaxyBaHHIM MEPETiKy JIKapChKHUX CIEIiaIbHOCTEH B
BJIIJI nepuioro ta apyroro pisxis [10].

VY jmcronani 2019 poky B VYkpaini HaOynu
asroHoMii 70% 3akinamiB, AKi 3MIHCHIOIOTH HaJaHHSI
Creliani30BaHOi MEIMYHOT JOTIOMOTH. 3HAYHA YaCTHHA
Takux 3aknaniB y [lonraBcekiii - 97,2%, y BiHHAIBKIN
- 96,9% Ta XapkiBcbkiii - 91,8% obmactax. Y m. Kuesi
aBTOHOMI30BaHO BXxe 93 cremiaai3oBaHUX MEIUYHUX
3aknanu [3].

Ha pa3i posmoyaBcs Apyruii eram MeIuYHOI
pedopmu B Ykpaini, To6to 3 1 kBiTHS 2020 poky
JKapHi yKJIagarTh JgoroBopu i3 HamioHanbHOMO
ciy’x0010 370poB’ST YKpaiHM BIAMOBIAHO JO SKHUX
OTPUMYIOTh (hDiHAHCYBaHHS BHKJIIOYHO 32 HajaHi

nociyry Juid nauieHtis. KoskHa HajaHa mociyra mae
cBoro omiaty (tapud). 3Baxawdud Ha e, ACAKI
crieniai3oBaHi JIKapHI BiI4yJM HecTady KOIITIB 1
po3noyany NpoTecT NMPOTH MeauuHoi pedopmu [4].
KpiM 1mporo, omnmara 3a TOCIYrH Creliali3oBaHOT
JOIIOMOTH, a caMeé Ha piBHI cremianti3oBaHol
amMOyIIaTOPHO-TIONI K HITHOT JOTIOMOTH Oyne
3IIHCHIOBATHCH IO-iHIIOMY, TOOTO BiApi3HATUMETHCS
BiJl OTUIATH MTOCIYT HA TIEPBUHHOMY piBHI. OCHOBHUMH
acreKTaMH Hapasi €: 3HaHy YacTHHY KOWITIB Oyze
BUIUIAYEHO SIK rII00aIBHAH OIOKET, o
pO3paxoBaHH Ha OCHOBI MOTIEPEIHIX JaHUX, SKi OynH
HaJlaHi 3aKjajaMM JUIsi TPOBEACHHS pO3PaxyHKIB;
Nepesiik MpIOPUTETHUX TOCHYT, SKI MaroTh OyTH
OIUTAYEHMMHU 32 3asBIEHMMH Tapudamu, TOOTO 1ii
KOIITH OynyTh JOJaHi 0 BUIUIAT 32 INIOOAIHLHUM
6ro0xeToM [5].

BapTto BimMmiTuTH, IO CriemianizoBaHi JiKapHi, a
came 1619 HamaBadiB MeIMIHUX MOCTYT y KBiTHI 2020
POKy oTpuManu Maibke 4,5 MIpA. TpH. aBaHCY BiX
HamionanmeHoi cmyxOu 3mopos’s VYkpaimm; 1594
CIeniani3oBaHi JiKapHi OTpUMaH MoHaX 4 MIIPI. TPH.,
25 eKCTPeHHMX 3aKJIAJiB OXOPOHH 3IOPOB’S - TOHAX
465,7 MIH. TpH.,; Ha paxyHKH KOMYHAJbHHUX
MiANpUEMCTB y KBiTHI HarioHanbHa citysx0a 310poB’st
VYkpainu chopsmyBaiga 1moHany 4,4 MiIpA. TpH.,
MIPUBATHUX - oHaA 17 MiH. TpH., POII - 44,5 Tuc. rpH.
[13].

Bapro 3ayBaxkuty, 1o i3 3arajgbHOI CyMH BHILIAT
3a HaJaHHA creliaiizoBaHol MeanuHol nonomorn 1641
3aKnaj YKpaiHu oTpumas noHan 12,9 miapna. rpH., 3a
HaJlaHHS eKCTPEHOi MEIUYHOI JOIMOMOTH 25 3aKiaiiB
KpaiHu oTpuMand moHan 1,5 mimespaiB rpuBeHs [1].
3Ba)karo4uM Ha Cy4acHi 0coONMMBOCTI (hyHKIIOHYBaHHS
CHCTEMH OXOPOHHM 37I0poB’s B YKpaiHi Ta mpouecH ii
pedopMyBaHHS Ta BIIOCKOHAJIEHHS, BAPTO PO3TJISIHYTH
OLIHKY pIiBHS BTOPMHHOI MeOUUIMHM B YKpaiHi 3a
perionamu (y 0anax) (puc.1).

Cxig o ; —
ITiBneHs p— ® Jlyxe nobpe
HeHT-p ‘ u JTo6pe
Kwuis |
3axin ‘ 3a10BIILHO
lagpuppa —Ee— ‘ Baxko Biamnosictu
VYkpaina | .
w w ‘ B He3amoB1I5HO
0 50 100 150
m )KaxauBo
bam

Puc. 1. Oyinxa pisus emopunnoi meouyunu 8 Yxpaini 3a pecionamu (y 6anax) [12]

3 mpoBeIeHOTo aHaTi3y 6a4UMO, 1110 B OCHOBHOMY
OLliHKa pIBHA BTOPUMHHOI MEIUIMHHU IO perioHam
YKpaiHu € 3310BUIBHOIO, aJIe BapTO 3Ba)XKaTH Ha Te, 110
MPUCYTHS TAKOX 1 OIIIHKA JKaXJIMBO, SIKa B CBOIO Yepry
3yMOBIIIOE JI0 TPUHUHATTS BHUBKEHHUX Ta EKCTPEHHX
pillleHp IIOJ0 BIOCKOHAJIEHHS CHCTEMH OXOpPOHH
37I0POB’S, PpO3MOYABIIM HACaMIIEPEX 3 BUSBICHHS

MPUYMHU HAJaHHA Takoi omiHku. Lle gae MOXKITUBICTH
3pOOUTH BUCHOBOK IIPO T€, IO BAPTO YAOCKOHATIOBATH
CUCTEMY OXOPOHH 310POB’L.

Bapto mnpoanamizyBaTM OIUIaTy HajJaBadam
CHeMiani30BaHOI MEAWYHOI JTOTIOMOTH 3a IPOTPaMO0
MenuuHUX rapanTiit y 2020 poui (%) (puc.2).
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Puc. 2. Onaama nadasauam cneyianizoganoi meOuuHoi 0onomozu 3a npocpamoro
meduunux 2apanmiti y 2020 poyi ( %)
*[Dicepeno: ckradeno agmopom na niocmasi [11]
3 puc. 2 0Oaunmo, IO HAKOULIBIIY OIUIATYy  THEPETBOPEHI B  JIKapHI-KOTEPKI 1 CECTPHHCHKI
OTpUMAIH HaJaBayi CTalliOHApHHUX nocnyr  OyIHHKH ISl COMaTHYHO XBopuX [8].
9705393955 rpH., o0 CTaHOBUTH 55% Bij 3arajbHOTO PerionanpHa nikapHsHa Mepexa ~DiHAAHAIIT
o0csry omiatd, a HallMEHIIe OTPUMAJIM HajaBadyl  IpelICcTaBieHa yCTaHOBaMHU IHTEHCHBHOT'O

npiopUTeTHUX amOynatopHux mociyr 20458033 rpH..
BaxnuBo 3ayBaknTH, IO HE3HAYHy OIIIary OyJo
HaJaHO oco0aM, KOTpi 3IIMCHIOIOTE MEAUIHY
moromory ocobam 3 BIJI 99004454 rtpu. lle nae
MOXIIMBICTh 3pOOMTH BHCHOBOK NpO TE, L0 MAaHi
MPOIIECH JIEMOHCTPYIOTh HECTIMKY AWHAMIKY i dac
OIUIaTH TIpali HaJaBadiB MEAMYHUX MOCIYT, OCKUIbKH
3BaXKAIOUM Ha Te, 10 YKpaiHa 3ailMae oJHE 3 IepIIuX
Miclb cepel KpalH €BpOIEHCHKOTO perioHy 3a
KiTbKicTIO BIJI-1I03uTHBHKX 0¢i0, OruIaTa mparii aaHii
KaTeropii 3aiiMae HailMEHIIMIA BiJICOTOK cepel HIIHMX
HaJ[aBa4yiB MEJUYHUX MOCIYT, 110 3yMOBIIIOE OaXkaHHS
MPAIOBATH Y MEIMYHOTO IIEPCOHATY 32 HU3bKY OILIaTy
mparti.

Bapro 3ayBakuTH, 110 HasiBHA MOJIENIb OXOPOHHU
3JI0POB’sl Ma€ 3HAa4YHI HEAOJNIKH. JI0 OCHOBHHUX 3 HHX
HaJleKaTh:

® He 33J0BOJICHHs OTpeO HaceJIeHHs y HaJaHHI
MEIUYHOI JONOMOTH, a OpI€HTAllis Ha BHpILICHHI
npobJeM ramysi;

e nedopMOBaHICTh HAJAHHS MEAMYHHX TTOCIIYT,
1110 CHPUYUHEHA Hee(DEKTHBHICTIO CHCTEMHU;

® [OpYUIGHHS TPHHIMIIB COJIIAPHOCTI Ta
CIpaBeINBOCTI, 3YMOBJIEHHX HEJIOCTaTHICTIO
(biHaHCYBaHHSM.

CBiTOBMI [OCBiJ, IIOAO PO3BUTKY MeEpExi
Creliayi30BaHuX JIIKapeHb € 3BICHO 3HaYMMINIAM. Y
HIBewii perioHanbHa JKapHsIHA Mepexa
npescTaBieHa: 9 perioHanbHUMHE JlikapHsIMu Ha 1000-
1500 mi>koK 13 30HOI0 00CITYTrOBYBaHHS OJIM3HKO0 | MITH.
KUTEINIB, 25 OKPY>KHUMH JiKapHIMH HOTYXHicTI0 600-
800 mixok Ha 250 THCS4Y. XuTemniB, 77 palloHHHIMHU
mikapHaMu motyxHicTio 200-300 mixox Ha 75 THC.
XUTeNiB. Bci HeBenmwki JiKapHSHI YCTaHOBU OyJu

00CIIyroByBaHHsI, sIKa IIPU 5 MIIH. XKHMTENB B KpaiHi
BKJIIOYAE: 5 BHCOKOCHEiaIi30BaHUX
(“yHIBEepCUTETCHKMX IEHTPANbHUX JIKapeHs’) i3
CepemHbO0 TOTyXkHicTIo 1310 XKOK 3 30HOIO
obciyropyBaHHs Onmm3pko 750 THCsw  ocib; 16
LOEHTPAIFHUX JKapeHb MOTYXHIcTI0O 460 KoK 13
30HOI0 OOCIYroBYBaHHsS B cepegHboMy 236 THC.
4OJIOBIK; 35 IHIIMX CIHEIiali30BaHUX JIKAPEHb 13
cepenHbor0  mOTyxkHicTIO 160  mikok. Cepemns
TPUBAJICTH TIepeOyBaHHS Ha JIDKKY B JIIKAPHAX LLOTO
THITYy CTAaHOBUTH 8 mHiB [14].

Bci  HeBenuki ikapHi  mepemaHi B cdepy
IISUTGHOCTI TIEPBUHHOI JTiKapchkoi momomorm: 204
LOEHTPY 3I0pOB’ST MAalOTh JKApHSIHI YCTaHOBH i3
CepelHbOr0 TOTyXHicTIo 107 mibkok. VY  HEX
posropHyTo 45 mixkok Ha 10 Tuc. HaceneHHs. Lli mixka
BHKOPHCTOBYIOTBCA U TOCIITaNi3amii XpOHIYHHX
XBOpHX, IUIS JOJIIKOBYBaHHS 1 HaJaHHA MEIUKO-
COL[iaJIbHOT JIOTIOMOTH JIIOJSIM TIOXWJIOTO BIKYy Ta
iHBaJI IaM.

3BakalouM Ha BHIIEHABEJCHE, TO B YKpaiHi
posnounHaoun 3 1990 poky Oymso 3900 mikapHIHHX
3aKyaaiB, Jae posminryBaigock 700 THC. JTiKapHIHHX
JIDKOK. 3 pOKaMHU 1li TOKa3HHUKH JIUIIE 3MEHIITYBAJIUCH 1
Ha 2013 pik y nepxasi 3amummiocs 2200 3akianis
MEIWIUHY, $Ki HamigyBanu 398 THC. TiKapHIHUX
nibkok. Ilicns mpomecy okymamii Kpumy, a takox
yactuHu Jlyrancekoi Ta JloHeupkoi oOmacteil B
VYxpaini 3anummiocs 1800 mikapHAHUX 3aKi1azis i3 336
tc. Jikkamu. Ha ximens 2017 poky HasiBHO 1700
MEIUYHUX 3aKIaaiB, nIe po3mimeHo 309 Tuc. JiKOK.
KimpkicTs aMOyJIaTOpHO-TIONMIKTIHIYHUX 3aKiIafgiB B
VYkpaini noctiiiHo 3poctano: 3 6900 y 1990 pomi g0
10400 y 2017 poi [2].
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Jo ocHoBHuUX mnpoOseM (yHKLIOHYBaHHS Ta
PO3BUTKY CHeLiaNi3oBaHuX JIiKapeHb B YKpaiHi BapTo
BiJIHECTH:

® BIJICYTHICTh HasBHOI TAaKTHKM Ta CTparterii
010 TOCSATHEHHS I[iIei;

® 3HIKCHI TEMITH peaizallii;

® CYIEpeYHiCTh MIiff Ta HETOCIiOBHICTH;

e HeBpaxyBaHHA YITKOi IMOJITHKH, IO MaE€ Ha
MeTi 3a0e3neueHHsT BUKOHAHHS IPUHHATHX PilllcHb;

® BIiICYTHICTB po30poi CHUCTEMH
(hinaHCyBaHHS.

Kpim 115010, BapTO BiIMITHTH T€, 110 HA CHOTO/IHI
BiZICyTHS iHTerpauisi B JISUTBHOCTI CIIy’)KO OXOpOHH
3JI0POB’sI 1 COLIAILHOTO 3a0e3MeUeHHs Y BUKOPHCTaHH1
MaJIONIOTYKHUX CTalliOHapiB /I OpraHizamil MeIuKo-
coliambHOI ~ JIOMOMOIM  HaceJleHHo. B cuiy
KOHIICHTpAI[il CIeMiali30BaHUX BHIIB JOMOMOTH 1
HOBITHIX MEIMYHHIX TEXHOJOTIH y BETUKUX yCTaHOBAX
(Ha BUIIMX DIBHAX OpraHi3amii MEIUYHOI JOMTOMOTH)
HOTHOTIOETBCS  PO3PHB B SKICHUX MOKA3HHKaX
CTalliOHapHOT JOTIOMOTHY HACEJICHHIO, SIKe NPOKUBAE Y
BEIMKUX MiCTaX 1 JKHUTENSIM HEBEIHKHX MiCHKHX
MOCeNIeHb 1 CUIbCBKHMX MicueBocTed. [lpu 1pomy
HepalioHAIbHO BUKOPHCTOBYIOTHCS JOPOTI JIiKapHSHI
JKKa B CIIELialli30BaHUX BIAIUJICHHSIX B PE3YJbTATi
BIJICYTHOCTI OpraHisaiii CHCTEMH JOJIKOBYBaHHS]
XBOPHX 1 TPOBEICHHS BIJHOBHOTO JIIKyBaHHA B
3aKyiaaax (BiJJIJICHHSX) BIJMOBIIHOTO MPodisro.

3Bakaroyd Ha BHIICHABSACHI NpoOiIeMH Ta
0COONHMBOCTI 10RO PeOPMYBaHHS CHCTEMH OXOPOHHU
3I0POB’sl, @ TAKOXK BPAXOBYHOYH MOXJIMBICTb PO3BHTKY
Ta pO3TaJyXKeHHS MEpexkKi CIIeIializoBaHuX JIKapeHb
BapTO BPaxOBYBaTH Cy4acHHH CTaH CHCTEMH OXOPOHHU
30pOB’s Ta 3pOOHUTH HACTYIIHI KPOKH, OO YCYHECHHS
HasIBHUX MpoOeMm:

e miaBUIIMTH €(EKTHBHICTH CUCTEMU OXOPOHU

3710pOB’S;

e OJIMIIATH SKICTh HAJaHUX  MEIUYHUX
MOCJIyT;

®  3aMpoBaIUTH corjiansHe MeUYHE
CTpaxyBaHHS;

® BIPOBAKYBaTH  acCleKTH  mpodeciiiHoro
MEHEKMEHTY B pOOOTY 3 KaJipamu;

® TMPOBOJWTH MOHITOPHHT Ta 3/AiHCHIOBATH

aHai3 MmoAo0 eQEeKTHBHOCTI MEIWYHOI IOIIOMOTH, a
TAKOX 11 TOCTYIHOCTI.

ITicns BBemeHHss 3 | KBiTHA Jpyroro ertamy
MeIuuHOT peOpMH, SKHH CTOCYEThCS CTaIllOHApiB i
By3bKHX (haxiBI[iB, 3MIHUBCSI MeXaHi3M (iHAaHCYBaHH:I
- JjikapHi otpuManu 60% 3BuuHOI cyOBeHuil, a 40%
MaloTh NpuiTH depe3 HarionanbHy ciayx0y 310poB'sS
VYKpaiHu — opraH, SIKUil BAKOHYE POJIb HalliOHAIEHOTO
cTpaxoBuka. [0 yacTMHY KOWITIB BHIUIIOTH 3a
npuHIUIOM 'Tpomni  HayTe 3a  mamieHToM”  Ha
KOHKPETHO HaJaHe JikyBaHHsA. OJHaK, 3a CIOBaMH
MemukiB 1 mpodceminok, Ttapupum HC3Y e
HeaJIeKBaTHUMHU 1 3aHmkeHUMHU. Hanpukiaza, Ha orsp
nopa BuziieHo 49 TpH, a Ha JiKyBaHHS 3y0a - 9 TpH.
[9].

VY Toii xe yac cremiami3oBaHi JiKapHI MOXYTb
3MEHIINTH BHUTPATH B TOPIBHAHHI 3 JKapHAMH
3arasibHOTO Tpodimo. Hampuxman, kapaioxipypriuna

kiiHika Ha 2000 10K, 1110 Bukonye 2000 omneparriii 3a
pik. I sxmo Xipypram BHIUIauyeThCs 3apIuiaTta He 3a
OJTHY OIIEpallifo, a 3a TMEeBHUU mepio] poOOTH, TO IiC
JI03BOJISIE CKOPOTUTH JIIKApHSIHI Ta CTPaXxOBi BUTpATH,
0oco0nMBO TpW 30LIBIICHHI KUTBKOCTI — OMepariii
(>2000). TakuM YUHOM, 3'SBISIETHCS EKOHOMISl Bij
omepaTuBHOrO  MacmTa®y, Bil  HalaroKeHHS
«BHPOOHUYOTO TOTOKY» [15].

®inancysanns 3 6oxky HC3Y ta aBTOHOMI3aMig HE
O3HAYaloTh, IO MeI3aKiag He MOXEe OTPUMYBaTH
KomTH 3 OromkeTy. BoHH MOXYTh X OTpUMYyBaTH 3a
NEBHIMH NPOrpaMaMH MiICIEBOrO YH Jep>KaBHOTO
OI0/KETY, ajie BOHO JJIsl HUX He Oy/ie B)Ke OCHOBHHUM Ta
He Oyzae po3mianatvcs SK YTPUMaHHs, Iie OyIyTh
KOIUTH JUIS TOKPUTTS NEBHUX BHUTpaT. MicueBi paau
TaKo)X MOXYTh 3BUIBHATH MeA3aKIagu BijJ CIUIaTH
MIeBHUX KOMYHAJIbHHUX MOCIIYT.

3acobom mocTymy g0 O€3MJIAaTHUX MEIMIHIX
MTOCTYT BTOPHHHOI JIAaHKA Y peOPMOBaHIH MEIUIIIHI B
MepIly 4Yepry CTae eJIeKTPOHHE HANpaBJICHHS JiKaps
“mepBUHKN”, TOOTO CIMEHHOrO IiKaps, TepareBTa,
neniatpa, 3  SKAM  yKIaIeHa  JeKJIaparlis.
Camo3BepHeHHS (TOOTO 0€3 HanpaBJICHHS) MOKIUBIM
3aJMIINTBCSA Y HACTYITHHX BHIAJAKaX: 3BEPHEHHS 10

aKyurepa-TiHeKosora, nexiarpa, ncuxiarpa,
HapKoOJIOra; MeJIW4YHa JOoloMora TMpH  MOJorax,
BKIIKOYAOUYH OIICPATUBHE BTpYYaHHA; VBara:

BesomnarHa MenuuHa OMOMOTra HAJaBaTUMETHCS HE
TUIBKY 32 HANpPaBJICHHIM JIIKYIOUOTro JIiKaps, ajge npu
JNOCTaBIICHHI  OpuWramor0  eKcTpeHoi  (IIBHUAKOI)
MEIUYHOI JOMOMOTM Ta B JACSIKHX BHIAIKaX IpH
CaMO3BEpHEHHI MaIlieHTa.

BUCHOBKH 1 MEPCIIEKTHBY MOJAJBIINX PO3BiJOK.
OTxe, 3 TPOBECHOTO BHIIE aHATI3y BapTO BiAMITUTH
Te, 1[0 OPTraHHU JACP)KaBHOI BJIAIM HA pa3i Po3poOUIH
IUIaH 3aXOJiB, SIKHM CTaHe OCHOBOIO JUISl IOJAJIBIIOL
JIepIKaBHOT MiATPUMKN BU3HAYECHUX 3aKJIaJ[iB OXOPOHHU
3mopoB’s. CdopmoBaHa Ta Hajgaro[pKeHa Mepexka
3aKJIaJiB OXOPOHHU 3[I0POB’S € HEOOXiTHOK YMOBOIO
mijJ 9yac BUKOHAHHS 3aBHaHHs MiHicTepcTBa OXOPOHU
3I0pOB’s YKpaiHH, sKe 3000B’A3aJ0Ch 3a0€3MeYUTH
JIOCTYIHICTh 10 SIKICHOI ~MEIU4YHOI JOIOMOTH
BUKIIIOYHO HAa 3acajax JO0Ka30BOi MEIUIMHH. Y
JKapHIHOMY CEKTOpi 30epira€Tbcs HepamioHaTbHIH
pO3MOAIN IKApHAHMUX JIKOK 3a PIBHAMH iepapxii
oprasizarii MEIWYHOI  JIOIIOMOTH (MmicrieBHid,
paiioHHMi, MDKpailoHHUI (30HANBHUI), o0NacHuUil), B
pe3yJbTaTi 4oro He3aJoBUILHO BHKOPUCTOBYIOTHCS
JIKapHSIHI JIDKKa B MAJONOTYXKHUX JHKapHAX 1
HepeBaHTaXEH! BeNMKi OaratonpogiibHi JiKapHi Ta
cremianizoBaHi 1eHTpu. He3Bakaroun Ha HasBHI
poOJieMH OpraHy BiiaJ{d HAMAraroThCsl BPETYJIIOBATH
MUTAHHS HECTIMKOI CHCTEMH OXOpPOHHM 3/10pOB’s
VYKpaiHu Ta MOKpPAIIUTH SIKICTh HaJaHUX MEIUYHHX
TIOCITYT, aJie HOTPiIOHO BpaXxOBYBAaTH, 1110 IAHUH MTPOIIEC
Oy/ie 3aTSATHYTHM B 4aci.

Cnucok JgiTepatypu
1. Odimiiinnit caiT TpaBUA 6eper
Hecanbnmspko 448,7 MiNBHOHIB TPUBEHH OTpUMATH
cnenianizoBani Jikapai YepwiriBmmau Bix HC3VY.
URL: https://bereg.online/blyzko-448-7-miljoniv-
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acucmenm Kagpedpu mpasmamonozii ma opmoneoii

Binnuyvruii nayionaneruil meouunuii ynigepcumem im. M1 ITupoeosa

Kapnincoka Onena /Imumpisena

HayKosuil cnispobimuux 1abopamopii 6iomexaHiku

Y "Inemumym namonoeii xpebma ma cyeno6is im. npog. M.1.Cumenxa HAMH Yxpainu"
Kapnincokuit Muxaiino IOpiiioeuu

HayKosull cnigpobimuux rabopamopii 6iomexaHixu

AV "Incmumym namonoeii xpebma ma cyzno6ig im. npog. M.1.Cumenxa HAMH Vkpainu"

KOMIIVIEKCHA TEXHOJIOI'TSI BIITHOBJIEHHSI CUMETPUYHOCTI XOAbBH NICJISA
EHAOINPOTE3YBAHHS KYJbIIOBOI'O CYI'JIOBY

Summary. The prolonged course of the degenerative process is accompanied not only by pain, but also by a
change in the congenital program of standing and walking, a decrease in the strength of the muscles of the lower
extremities, and lameness. A delayed endoprosthetics operation leads to the formation of a persistent pathological
pattern, which, unfortunately, remains after treatment for a long time, and in some patients - forever. The authors
have developed original complexes of physical exercises to restore a disturbed gait as a result of the formed
pathological pattern both in the early postoperative period and in the more distant period, when the full load on
the operated limb is allowed. The effectiveness of rehabilitation measures was assessed, it was found that in
patients who underwent a course to restore the symmetry of walking, the parameters of walking significantly (p
<0.05) improved in comparison with patients who refused it.

AHHOTa].ll/lﬂ. I[HI/ITGHBHOG MNPOTEKAHUC ACTCHCPATUBHOI'O IMpoHecca CONMPOBOKAACTCA HE TOJIBKO 00JIEBBIM
CUHAPOMOM, HO U UBMCHCHUEM BpO)KI[CHHOﬁ IporpaMMbl CTOSSHUA U XO[[I:.6I)I, YMCHBIICHUIO CUJIbI MBI HUXKHUX
KOHE4HOCTel, xpoMmoTte. OTIIOKEHHAst BO BPEMEHH OTepaliys SHAONPOTE3UPOBAHHS IPUBOAUT K (POPMHUPOBAHUIO
CTOMKOTI'O I1aTOJIOrMYECKOTO rnarepHa, KOTOpLIﬁ, K COXaJICHUK, OCTAacTCd M IOCJC JICUCHHA B TCUCHHH
JJATEIIBHOTO BPEMEHHU, a Y HEKOTOPBIX 60J'II>HI>IX — HaBceraa. ABTOpaMI/I pa3pa60TaHLI OpUTHHAJIbHBIC KOMIIJICKCHI
(u3MyecKUX YIpaXHEHUH [UIi BOCCTAHOBIICHMS HApPYIICHHOH IIOXOAKH B CIEACTBHE C(HOPMHPOBAHHOTO
MaToOJIOTUYCCKOT'0 IMaT€pHa KaK B PAHHECM IOCJICONCPAIMOHHOM II€PpUOAEC, TaK U B Goiee OTAAaJICHHOM, KOTI'Ja
pas3pelicHa MoJHas Harpy3ka Ha ONMEpHUPOBAaHHYIO KOHeuyHOCTh. OueHeHa 3()()EeKTHBHOCTh pPeadITNTAlMOHHBIX
MepOHpPI?[THﬁ, BBISIBJICHO, 4YTO Yy 60J‘ILHHX, OpomeaAmmnx Kypc Ha BOCCTAHOBJICHUC CUMMCETPUYHOCTHU XOZ[B6BI
3Ha9nMoO (p<0,05) ymydmmimck mapaMmeTpsl X0AbOBI 110 CPaBHEHHUIO ¢ OOJIBHBIMH, KOTOPHIE 0TKA3aJIHCh OT HETO.

Key words: hip joint, arthroplasty, patern, physical rehabilitation, walking

Krouesvie crnosa: mazobedpennvlii cycmas, 3H0Onpomesuposanue, nameph, gusuyeckas peaburumayus,
X00vba

aJIeKBaTHOL nicisionepaniitHol peabiniTawii
noTpeOyoTh  BCi  XBOpi 3 JIOBFOCTPOKOBHUM

Bakkuii KOKCapTpo3 KIIHIYHO CYNPOBOMIKYETHCS
CHJIbHUM 0OJIbOBUM CHHPOMOM, 1€ BUMYIIYE JIFOJAUHY

MIaJAUTH XBOPY KIHILIBKY, CKOPOYYBaTH 4ac OMOPH Ha
Hel. 3 YacoM Taka CHTyallisi NPHU3BOIUTH [0
natoyoriyHoi xoap6u. Ilpum BinCyTHOCTI ajgexBaTHOT
MEIMYHOI JOTIOMOTH B TIepeIoNepaniiHoMy Tepioni y
XBOPOTO  pO3BHBAIOTHECA  KOHTPAKTYpH (M s30Bi
cmasMu), o Belae M0 PeICKTOPHOTO MEpeKocy Tasy,
BUKPUBIICHHIO XpeOTa i 30UTBIICHHIO ACHMETPHYHOCTI
X0ap0H. Y XBOpHX CIIOTBOPIOIOTBECS OioMeXaHiuHi
napaMeTpy KyJIbIIOBOTO CYIJI00y, e IPOSIBISETHCS B
MOPYIIEHHI TapaMeTpiB  XoJb0H, 4YacTo BHMAarae
XBOPOTO BUKOPHCTOBYBATH JI0JIATKOBY OIIOPY — TPOCTI,
mmwnmi. KyneraBicTe cTa€e HE TNPOCTO IOTAaHOIO
3BMYKOIO, & IPHCTOCYBAIBHOI PEaKIi€l0 OpraHizmy.
Yum TpHBaJime rpouec thopmyBaHHS
NPUCTOCYBAJIBHOTO BI3epYHKY Tijla XBOPOTO, THM
CKJIaHIIIe W TPUBAIIIIE MPOIEC HOTro BiHOBICHHS, 1
SKIIO Yy TAIi€HTiB MOXWIOr0 BIKY BiJHOBJICHHS
3ATHOCTI TepecyBaHHsS 0e3 OO0 € BXKE HEIOTaHUM
Pe3yIbTaTOM, TO AJIS JTFOJICH CEPEeIHBOTO, 1 TUM OLITBIIe
MOJIOJIOTO BiKYy, MOPYIIEHHS XOAs0M HPU3BOAWUTH /0
(dopmyBaHHS nicuxojorigaux TpaBM. CdopmoBani 10
oreparii maToJIoTiYHI pyXOBi CTEPEOTHITH, BU3HAYAIOTh
0COONMBOCTI XOABOM Ta POOOTH M'S3iB NPOTATOM
TPHUBAJIOTO Yacy micis oneparii [2]. Tomy, npoBeaeHHs

NaTOJOTIYHUM IIPOLECOM B 00JacTi KyJIBIIOBOTO
cyrioba. Ile mosicHIOe TO# (akT, 10 NPOTYKTUBHICTD
M'3iB 1 XOJa MAIEHTIB ITCHA 3aMiHU 3aJIMIIAI0THCS
MOPYIICHUMH TIpoTsiroM 12-18 micsmis [4, 5, 6].
PyxoBi mopymeHHs, OO0 BH3HAYAIOTh CTpAaTeril
nepecyBaHHsI Nali€HTa IicJis onepaiii, MOsSCHIOKThCS,
mo-Tiepie, 3MiHaMHu B QyHKIIIT M's131B — cTab11i3aTOopiB,

mo-7pyre, 3MiHAMH  IHEPIIHHUX  XapaKTEPHUCTHK
KIHI[IBKM, MO-TPETE, CTIHKUMH CTEpPEeOTHIAaMH abo
cTpareriiMiu  pyxiB  (IaTOJOTIYHMMH  PYXOBHMH

narepHaMu) c(GOPMOBAaHMMH i 4Yac TPHBAJIOTO
[AaTOJIOTIYHOTO MPOIIECY.

dopmyBaHHs MaTOJIOTTYHUX PYXOBHUX
CTEpPEOTHINIB, III0 BU3HAYAIOTh CTPATETii IepecyBaHHS
TIali€exTa, BiZIOyBa€eTHCS JuIs KOMITeHcaIli1

HEJI0CTaTHbOI CTIMKOCTI, BUKOHAHHS TPUBAIOI PyXOBOT
aKTMBHOCTI  Ta  3a0e3le4eHHs  EHEepreTHYHOI
HEIOCTAaTHOCTI ITaTOJIOrYHOT XOAL0H.

KiiHIYHO 1€ TpOSsBISETBCS B  YNOBUILHEHHI
IIBUJIKOCTI Ta PUTMIYHOCTI ITepPeCyBaHHS; CKOPOUEHHI
JOBXHHHM KPOKYy OIIEPOBAaHOI0  KIiHI[BKOIO Ta
"mprucTOCYBaHHI" pyXiB 37I0pPOBOIO KiHIIIBKOIO 10 PYXiB
XBOPOi KiHI[IBKH; €KBIiBaJIEHTHOMY ITOCHJIEHHI poOoTn
M's131B HEOIIEPOBAHOT KiHIIIBKH.
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Ha pyiiHyBaHHS 11X NPOSIBIB Ta BUPOOITKY HOBHX
CTparerii pyxy naii€eHTa HOBHHHI OyTH cIIpsMOBaHi
3yCHILIA JIiKapsi-peadiiiTosora.

Mera poGotm — BUBYMTH e(QEKTUBHICTH
peabmitaliifHUX  3axogiB Yy  XBOpPHX  IICIA
€HJIONPOTE3yBaHHS KyJIBIIOBOTO CYTJI00Y.

Martepiann Ta Metoau. BciM xBopuMm mmicns
oreparii eHI0TPOTE3yBaHHS IPOBOAMIH KypC paHHBOT
pealimiTarii 3a MPOITOHOBAaHOIO HAMH METOAMKOIO, sIKa
BKIIIOYAJla IWXalbHI BIIPaBH, a IICIA JO3BOIY Ha
JI030BaHE HABAHTAKEHHS OIEPOBAHOI KIHIIBKA —
BIIPaBH Ha BiTHOBJICHHS pyxiB. Uepe3 6 MicAliB Ha
KOHTPOJILHOMY OTJISIJII XBOPHM MPOINOHYBAJIH MPOWUTH
Kypc peaOuritanii. Ilorogumucs npoitu kype 10
XBOpHUX, IHIN 32 OO0 €KTHBHUMHU OOCTaBHHAMHU
BIAMOBMIINCS. Jnst OLIIHKHA e(EKTUBHOCTI
peaOuTiTAIIfHUX 3aXOJIiB JUIi MOPIBHAHHSA OYJIO
BifiOpano mo 10 xBopuX, AKi mpoHnum peadiniTamito i
10 xBopux, sKki BigMoBmIHCS Bim Hei. XBopux
BiOMpaiy 3a CXOKUMH O3HaKaMH — BiK Bix 45 1o 65
pokiB, 0e3 3aifBoi Barm, WICIAONEPALIHHIX CTaH
HEYCKJIaJIHEeHNH, TapaMeTpd Xoap0M HE MaloTh
3HAYHUX MOPYIICHb Yepe3 PI3HHUIIO JTOBXHHHU HIDKHIX
KiHIIBOK, TomO. OMLIHKY XO0JbOM OIIHIOBAIM 32
noka3uukoM FAP Ha cuctemi GateRite [3, 7].

PeaGimiTaniiini  3axomm  Ha  paHHbBOMY
nicasonepaniiinomy  mepioni.  Ilicnsonepariiiina
peabimiTaniss TOBUHHA MOYMHATUCA B HaWOIMKIOMY
nepiogi micas  omeparii  (12-48 rogum), OyTH
KOMIUIEKCHOIO, ~ aje, pa3oM 3 [UM, MaTh
IHAUBiTya pbHAN XapakTep. PaHHIN micisonepamiiHuit
nepion peaOimitamii (1-2 TKHSA TMmcas oreparii)
Opi€HTOBaHWU Ha MPOQITAKTUKY YCKIATHEHb 3 OOKY
CEepIeBO-CYJMHHOI Ta ANXAIBHOI CUCTEM, a TAKOX, Ha
3a0e3MevyeHHss YMOB JJIsl 3arO€HHs MicisonepaniiHol
paHu Ta pyHHYBaHHS, C(GOPMOBAHMX B IpOIECi
TPUBAJIOTO ICHYBaHHSI 0 olepaiii 3axBOPIHOBaHHS,
MaTOJIOTIYHUX PYXOBUX IMATEPHIB, SIKi 00YMOBIIOIOThH
cTparerii nmepecyBaHHs Nalli€HTa.

Baxxnueum pakTopoM npodijIakTUKH yCKIIaHEHb
3 OOKy CepIeBO-CYyJMHHOI Ta AWXAIbHOI CHCTEM €
JUxajbHa TIMHAcTHKa. L{uM MuXanbHHUM BIIpaBaM Ta
PI3HMM THIIAM JMXaHHS XBOPHX CJiJ HABYHUTH LIE 10
omepanii. B micisgoneparniiiHoMy mepioi i BIpaBH
TaKOX aKTHBHO BUKOPHUCTOBYIOTHCS.

JluxanbHa riMHacTHKa.

1. CTUMyJIs1ig YepeBHOTO AUXAHHS.

B.II. — nexaui abo crosum (HOTM Ha IIMPHHI
wied). Baux HOCOM, MaKCUMajbHO OITyCTUB BHH3
miadpparmy 1 HamyBarouM OKMBIT. Buamx Hocom,
MaKCHMAaJIbHO BTSITHYBIIIH JKHUBIT Ta MiJTATYIOUN BBEPX
niapparmy. Kimskicts moBTopis 8-10 pasis.

2. CTUMYJISILIS TPYTHOTO UXaHHS.

BIl. — Tex came. Bagux Hocom, 1uIeui
MaKCHMaJIbHO IiJJHIMAIOTHCSI BBEpX, Ipy/AHa KIITHHA
PO3IPABISETHCS, 3MIHCHIOIOYN MMOBHUW BIUX. Bumux,
IUIedi OIyCKaloThes, TPyAHA KIITHHA CIajae, >KUBIT
BTATHYTHH. KinbkicTs moBTOpiB 8-10 pasis.

[MapamenpHO 3 OUXadbHOIO  TIMHACTHKOIO
MAIiEHTH BHWKOHYIOTH AaKTHBHI PYXH B Cyriobax
HEONePOBaHO! KIHIIBKH. A TakoX 130METpUYHY
TIMHACTHKY [ M'A3iB  OMEpOBAHOi  KiHITIBKH

(CIIHMYHUX, YOTUPHOXT'OJIOBOTO, JIBOXI'OJIOBOIO M'si3a
CTErHa, M'sI31B TOM1JIKH).

3 mepuioro nHA 3 ydactio meroaucta JIDK
OJTHOYACHO 3 IHMXaJbHOI TIMHACTHKOIO IPOBOJIMIN
TIACHBHI PyXH AJs Cyriio0iB OINepoBaHOi KiHIIBKU Ta
aKTMBHI — JJIs HEOINepOBaHOi. 3 TEpLIOro JHS
MOYMHAIN TACHBHY TiIMHACTHKY JUIS OIIEPOBAHOTO
KYJBIIOBOTO Cyrio0a Ha (QYHKIIOHANBbHIA IIMHI 3
MOCTYIOBUM 30UIBIICHHAM KyTa 3rHHaHHA. Ha mpyry
no0y TamieHTaM JO3BOJISUTH CHIUTHCS B JIDKKY 13
3THHAHHAM B KYJIBIIOBOMY CyTJIOO1 IO MPSMOTro KyTa,
Ta 3aiiMaTHCs JiKyBaJHFHOO TIMHACTHKOIO.

KpiM TOro mnamieHTH BUKOHYBAJIW BIIPaBU 3
KOHTPOJTIO TTONIEPEKOBOTO JIOPI03Y:

B.I1. — nexxaui Ha crimni. Horu 3irHyTH B KOJliHax,
pyku B3IOBX TyinyOy. Ha Bmuxy rpyaHa KimiTHHA
MaKCHMAJIHO PO3IPABISETHCS, MONEPEKOBUH BT
XpeOTa BUTHHAETHCSA, 3OUTBIIYIOUH ITOTIEPEKOBUH
nopno3. Ha Buanxy TpyaHa KIiTHHA CHajgae, XHUBIT
BTATYETBCSA, M'SI3M TIOMEPEKOBOTO BiqmiTy XpeOra
po3cnabmroroThest, mosepTarounch y B.II. Kimpkicts
moBTopiB 8-10 pasis.

CTUMYJISAIIFO M'sI31B, SIKi BITBOISATH Ta MPUBOAATH
CTETHO, 3IHCHIOEMO 3a JOMOMOTrOr BrpaBu "Xyia-
xyna'":

B.I1. — HOTM mpsiMi, CTOTIA B MTOJIOXKCHHI 3T MHAHHS,
BHKOHYEMO OJTHOYACHE BUTATHEHHS JOP3aJIbHO (SIK On
MOJIOBXKYIOYM 1)  omepoBaHoi  KIiHIIBKH, Ta
MiATATYBaHHS KpaHianbHO (K OWM CKOpodyrouM i)
HeorepoBaHoi KiHIiBKkA. [ToBepHenHs B B.IL. Ilotim
3MIiHIOEMO HampsMoK pyxiB. Kinpkicte moBTopiB 4-10
BIpaB 5-6 pa3u Ha JACHb.

[Micnms  Toro, SK  TWAIli€EHTY  IO3BOJIAIOTH
TepeBepTaTHCsl Ha JKUBIT depe3 3II0pOBY HOTy, I
BIIpaBU BUKOHYIOTh 3-10 pasu Ha geHs. IIpu npomy
MDK  HOraMH  XBOPOIO  CJii  PO3TAllOBYBaTH
OPTONEANYHY MOAYIIKY.

B nonoxkeHHi "nexadi Ha )KUBOTI" PEKOMEHIyEMO
XBOpOMYy BHMKOHYBaTH 10-15 akTHBHMX 3THHaJIBHO-
PO3THHAIIBHUX PYXiB B KOJIHHHUX Cyrjo0ax — 5-6 pa3u
HA JIeHb, a TAKOXK, 5-10 aKTHBHHUX PO3THHAIHHHUX PYXiB
B KYJBIIOBOMY CYTJIO01 OIEepOBaHOi KiHIBKH 1O 3-5
pasu Ha JeHb.

[Micms BepTukamizamii MAaIi€eHTIB BOpPaBH IO
KOHTPOJIIO TIOTIEPEKOBOTO JIOPJ03y BUKOHYIOTHCS B
MOJIOKEHHI ~ cTOAYi. BmpaBn BHKOHYIOTBCS —TIpH
JIBOOIYHIN OMOPI HAa XOJyHKH 200 BHCOKI MHJIHIIL.

B.II. — crosiui, HOrM Ha WIMPHHI IUIEY, PYKH
B3JIOBX TynyOy. Ha Bmuxy rpyaHa KiiTHHA
MaKCHMaJIbHO PO3MIPABIISIETHCS, MONEPEKOBUN BiJIiN
XpeOTa BUTHHAETHCSI, 301b1IY04H J0pao3. Ha Buanxy
JKUBIT BTITYETBHCA, M'SI3U  TOMEPEKOBOTO  BIIIITY
xpeOTa po3cnalirrThes, MmoBepTarounch B B.IL
Kinbkicts moBropens 8-10 pasis.

[Tpn HaBuUaHHI Nalli€HTa NMPAaBWIBHUM NpUHOMaM
NepecyBaHHs HaMM BiJMiY€HE JEeKiJIbKa THUIIOBHX
CTIHKMX TOpYIIEHb X01b0M 200 MaTOJOTIYHUX PYXO-
BHX MaTepHiB. Tak, MPaKTUYHO y BCiX MALi€HTIB MiCIsA
orepanii BiAMIYa€ThCS TOPYIICHHS CHMETPUIHOCTI
XO/M, W0 HPOSBISIETHCS PI3HOI JIOBXKHHOK KPOKY
ONEpOBaHOI Ta HEONepoBaHOI Horamu. BuHoC
OTIEpOBAHOI HOTH BIEpE]I, SIK MPABUIIO, OiIBIN TOBTHH,
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TOAl SIK HEONEpOBaHOI HOTOI NALiEHT BUKOHYE
KopoTIMii Kpok. lle mnoscHIoETbCS O0OMEKEHHSIM
PO3THHAHHS B OTIEPOBAHOMY KYJIBIIOBOMY CYTJIOOI.

Ille onHMM THIIOBUM NATOJOTIYHUM PYXOBHUM
CTEPEOTUIIOM € HaXWi TyJdyOy MallieHTa BIEpesa MNpH
oropi Ha omepoBaHy KiHIiBKYy. [Ipu mpomy Tymy6
XBOPOTO  3HAXOOWUTbCA MONEpeAy MWIULb, IO
TIOTIpIITy€ aCUMETPit0 XOH 1 yCKIanHioe (opMyBaHHS
NPaBUIIBHOTO CTEPEOTHITY PYXIiB.

B paHHBOMY BiTHOBIIOBAJIFHOMY MEPiOfi, SIKHA
TPUBAE 3 IPYroro Mo IIOCTHIH TWXKAEHb 3 MOMEHTY
omepamnii aKTUBHO BHKOPHUCTOBYEMO BIpAaBH, SKi
CIPHSIOTh PyHHYBaHHIO C()OPMOBAHUX MATOJIOTTYHHX
PYXOBHX TaTepHIiB, 1[I0 BH3HAYAIOTh CTpaTerii
nepecyBaHHs TNali€exTa. 3 1i€ero METOI0
BUKOPHCTOBYEMO METOJMKY CTUMYJISLIT CUMETPUYHHUX
PYXIB Ta HOJIO’KEHb CEIMEHTIB TiJIa.

Jiis mporo Ha piBHI HIDKHBOTO Kparo peOepHUX
oyr (mig Tpynmro), Ha Kpmiax Ta3dy Ta B oOmacti
HAAIUTIYp CHUMETPUYHO 3aKpIIUTFOEMO KOHTPACTHI
MapkepH. B sxocti MapkepiB 3py4HO BUKOPHCTOBYBAaTH
CTPIYKH, AKi PIKCYIOTh B 3a3HAYCHUX MICIIIX TaK, II00

BOHM OynmM  mapajenpHi  omHA  OJHOI  Ta
PO3TAIIOBYBAIUCH TOPU3OHTANIBHO.
B.II. — crosunm mepex n3epkaioM B 3pYy4Hid

CTOI1li, HOTO BMICTi, pyKH B3110BX TyiyOy. [Ipu ibomy
CTPIYKH PO3TAIIOBaHI MapajiebHO OJTHO OJTHIMH.

[lepenecTn Bary Tijla Ha HEONEPOBaHY KiHIIIBKY,
OIMepoBaHy KiHIIBKY MaKCHMAJbHO (aji¢ He OUIBII Hixk
Ha 90°) 3irHYTH B KOJIHHOMY Ta KYJIbILIOBOMY
Cyrino6ax, KOHTPOJIOIYI TOPU30HTAIBHE TIOJIOKCHHS
MapkepiB Ta YTpUMYyIOYi Ii€ MOJOXeHHI 2-3 c,
YHHKAIO4M BHYTPIMIHBOI poTamii Ta MpUBEICHHS.
BripaBy MokHa BUKOHYBATH 3 OIIOPOIO Ha XOAYHKH 200
BUCOKI MUJIMILI.

[putiasta B.I1. [otiM mepeHecTn Bary Tiia Ha
OIepoBaHy KiHILIBKY. [IpOTHIIE)KHY KIHIIIBKY 3iTHYTH B
KOJIIHHOMY Ta KYJBLUIOBOMY Cyriio0ax g0 TOro X
CaMoOro  KyTa,  KOHTpOIIIOIOYI  TOPH30HTAJIbHE
TIOJIOXKEHHSI MapKePiB Ta YTPUMYIOUH 1€ TTOJIOKESHHS 2-
3 c¢. Hoeropurn muxi. Kinekicts mostopi 40-50
LIMKJIIB.

[epeMimmeHHsM Bary Tiia 3 OIHi€] HOTH Ha 1HITY
MPOBOIUTECS YKPITUICHHST M’S3iB, MIO BiIBOIATH, Ta
PO3TSTHEHHS M’s13iB, IO TIPUBOIATH CTETHO B
MOJIOKEHHI ~ CTOSYM, HOTM HAa IIMPUHI Iuled 3
JIBOOIYHOIO OTIOPOIO Ha XOAYHKHU a00 BUCOKI MIUIHIIL.

Ilig yac BUKOHAHHS OMepallii eHI0MPOTE3yBaAHHS
XIpypru BUIANISIOTH TOJIOBKY CTErHA, Karcyly cyrinoba
i 3B'SI3KH, 9UM MOPYIIYIOThH poboTty
MPOIPIOPELIENITOPHOTO anapaTy KyJbLUIOBOrO Cyriooa,
TOMY JUIS OIIIHKH AKOCTI pobotu
MPOIPIOPEIIENTOPHOrO anapary KyJbIIOBOTO Cyriioba
MH BHUKOPHCTOBYEMO pO3po0JIeHy HaMH METOAMKY
OLIIHKH Ta TPEHYBaHHS M'S30BO-CyTII000BOTO MOYYTTSI.

SkicTe PoOOTH TPONPIOPENENTOPHOTO anapaTy
KyJIBIIOBOTO CYIJI00y NepeBipsSeEMO TAaKUM YHHOM.
[NamieHT JEKUTh HA KYIICTI, HA CIUHI 3 3aKPUTHMHU
ouamu. Jlikap Hajmae KIHIIBII TAI[i€HTA ITACUBHE
3TUHAHHSA B KyJIBIIOBOMY cyrino6i Ha 10-15 ¢, mpocuts
MarieHTa 3amaMm'sTaTd Iie TOJIOKEHHS, 1 BUIPSIMIISIE
Hory mamnieHTa. [licist 9oro mamieHTa IpOCATh AKTHBHO

TIOBTOPHUTH 1€ TIOJIOKEHHS KIHLIBKM M, IO Pi3HMII
BEIIMYMHM KyTa 3TMHAHHS B KYJBLIOBOMY CyIJIoOi
OLIIHIOIOTH OPYIIEHHS M'SI30BO-CYTJIO00BOTO OUYTTS
(xinectesii).  @DikcyeMo  TOJIOKEHHS  KIHIIBKH,
¢dororpadyrouu ii 4epes Npo30puii eKpaH 3 HAHECEHOIO
Ha HBOTO KOOPJAMHATHOIO CiTKo10. [lomokeHHs
KIHIIBKH Ta KyT 3THHAHHSA B KYJBIIOBOMY CYTJIO0i
OILIIHIOEMO, OPi€HTYIOUHCH Ha TONEPETHFO HAHECCHUH
Ha CTETHO NamieHTa Mapkep (JIiHIIO OCi CerMeHTa).
[amienTt Bukonye 3-4 cpo6u. Ilicmsa 4oro omiHIOIOTH
CepeaHI0 MOXHOKY BUKOHAHHS BIPABH, 1 IO Hel CyNATh
PO SKICTh POOOTH MIPONPIOPEIEITOPHOTO arrapary.

Jlnst TpeHyBaHHSI M’SI30BO-CYTJI000BOTO MOYYTTS
PEKOMEHIYEMO TIalliEHTY BUKOHYBATH JlaHy BIpaBy S-
6 pa3u mpOTATOM JHS.

Po3po6ka  pealinmiramilinmx  3axoniB y
BiliajieHoMy mepioai miciasi eHIONpoOTe3yBaHHA. Y
XBOPHX ICISA  €HAONPOTE3YBaHHA  KyJBIIOBOTO

cyrioly, y sKuxX a0 omepamii Oyno chopMOBaHO
XHOHWIA TaTepH NEepEeCyBaHHs, TOMITHI HOPYIICHHS
X0ap0M 30epiraroTecsi TpuBaIMid dYac (OO POKy i

OinpIe), HABITH MICAA TOBHOTO  BiJHOBJICHHS
OITIPHOCTI Ha ONIEPOBAHY KiHIIiBKY.
Omgunm i3 BaXKIIMBHUX [MOKAa3HUKIB

¢yukuionaasHoro crany OPC € cuMeTpUYHICTD XOIH
JouHK. Taky XapakTepUCTUKH, SIK BEIMYMHA KPOKY,
Yac OMNOpUM Ha MiJOIIOBHY IOBEPXHIO KiHIIBOK,
LIBUJKICTB PyXy, KYT MOCTaHOBH CTONH Ha OMOPHY
MIOBEPXHIO, KYTH 3THHAHHS CyTrJIO0IB Ta iH. y 30POBUX
moneil € npUONIM3HO OJHAKOBHMH JUIS  KOXKHOI
kinniBku. TpuBammit mepebir 3axBoproBanHi OPC
MIPU3BOJUTH 0 PaJUKaIbHHAX 3MiH ITapaMeTpiB XOAH,
SIKi € IPUCTOCYBAIBHOIO PEaKIielo Ha 01T, 0OMEIKEHHS
PyXiB B cyrio0ax Ta iH.

Hamu  po3pobsieHo  cmoci®  BiHOBJICHHS
CHUMETPUYHOCTI XoIu JronuHu [1], skuil no3BoIIsiE
BiIHOBIIIOBATH xony MaLi€HTIB micis
€HJIONPOTE3yBaHHs, KOJM TAI[iEHTY JI03BOJISIOThH
NIOBHICTIO HaBaHTa)XyBaTH KiHLIBKY. OCHOBHa 3aja4ya
NOJISITa€ y 3pyHHYBaTH MATOJIOTIYHI CTEPEOTHITH PYXIB,
110 CKJIAJIMCS JI0 omeparlii.

Ilepen mowatkom peabimiTamii 3amHUCyrOTh
MoTOKiHe3iorpamy i 1Mo Hei BCTAHOBIIOKOTH ITOYaTKOBI
napameTpy pokiB. Ilicis KOKHOTO eTary TpeHyBaHHS
MIPOBOAATh KOPHUT'YBaHHS MapaMeTpiB XOoAbOM Ui
MTOTANTBIIIOTO TUIAHYBAaHHS peaOiTiTalliitHAX 3aX0IiB.

OpieHTyroyrch Ha JaHI [OJOKiHE310rpamu,
CKOPOYYIOTh JOBXXHHY KPOKY Ta IIBHJAKICTH XOJbOH
HalieHTa 10 MOMEHTY, ITOKH Bi3yaJIbHO X0Jla HE CTaHe
cUMeTpHYHOIO. [licis 1bOro MOBUIBHO 301UIBLIYIOTH
JIOBXKMHY KpOKYy orepoBaHOi KiHUiBku. Llel mpouec
XOJIbOM 3 HU3BKOI MIBUAKICTIO, ajie JOBXKHHA KPOKY
OIIEPOBAHOI0 KIiHIIBKOIO MOCTYHOBO 30UIBIIYETHCS,
TIPOJIOBXKYETHCS IO TOTO, IOKU X0/ia MalieHTa He Oye
BUTJISIIATH CHMETPUYHOIO IIPU 3BUYAMHINA JOBXKHHI
Kpoky. Iliciisi 1pOro eramy BHMKOHYIOTH ITOBTOPHY
3aIIKc MMOJIOKIHEe310rpaMy Ta MOPiBHIOIOTS ii MOKa3HUKH
3 JOOTEpamiiHUMK Ta 3a HEOOXiTHICTIO KOPEryloTh
XOJIy XBOPOTO, BHECEHHSM 3MiH B OTIOpPHI (ha3u KPOKy.

Jpyruii etan TpeHyBaHHS MoOJATae y 301IbIICHHI
LIBUJKOCTI pyxy. Jl0 IbOTO TPEHYBAJILHOTO €TaIly CJIi[
MePEXOJUTH TO/I, KOJIU BAAIOCS TOCATTH CUMETPHYHOT
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XOAM IIpU 3BHUYAHHIA JOBXKHHI KPOKY Ta HHM3bKOI
MIBUIKOCTI X060, [lalieHT npu 3BUYaiHIi TOBXKUHI
KPOKY IOCTYHNOBO 30iNbIIye MIBHAKICT XOJIBOW 10
TOTO, ITOKK X0JIa HE CTaHE Bi3yaJIbHO CUMETPUYHOIO.

B sikocTi TpeHyBaHHS CHMETPHYHOCTI MTiIHIMaHHS
CTOIH ITPH XOAB01 PEKOMEHIyEMO CTaBUTH HA MapKepH
HEBUCOKI MEpEeIIKOAN, MOCTYIIOBO 30LTBIIYIOUH iX
BHCOTY, 00 MAIli€EHT MEPEKPOKYBaB Yepe3 MePEnIKO I
OTIEPOBAHOIO Ta 3J0POBOIO KiHIIBKAMHU, CHMETPUYHO
TiTHIMAIOYX HOTH HAJI TOBEPXHEIO.

Lli BOpaBM MH BHKOPHCTOBYEMO IOAATKOBO MO
3BHYAHIX KOMIIIEKCIB BIIHOBITIOBAJILHOT
¢bizkynbTYypH Ui CKOpIIIOro pyHHYBaHHS
MaTOJIOTIYHUX CTEPEOTHINB PYXiB, IO CKJIAIUCS IIiJ
gac nepediry XBopoou.

Texuousorist  micnsionepaniifnoi  peaOimiTanii
Mali€HTIB TiCAs TOTAJBHOTO  EHIOIPOTE3yBaHHSI

KyJIBIIOBOTO cyriioba OyayeTbcsi Ha BUKOPHCTaHHI
6azoBoi pealimitamii, II0 MICTUTh JIKyBaJbHY
r'iMHAaCTHUKY, MaCHBHY MeXaHOTepalrlilo,
SJIEKTPOCTUMYJISILIIIO, @ TAaKOXX OOOB'SI3KOBY OIIHKY
CTEPCOTHITY XOIL0M METOJIOM KIIIHIYHOT TOTOMETPIi.
Pesyabratu pocaimxennsi. g BU3HAYECHHS
e(peKTHUBHOCTI 3aX0/IiB Ha BiTHOBJICHHS CUMETPUIHOCTI
xonpbm, dwepe3 6  MicAmiB  mcag  omeparmii
€HIIOTIPOTE3yBaHHSA Ha KOHTPOJIBHOMY OTJIAI XBOPi
Oymn obctexxeHi 3a momomoroio cucremu GaitRite.
Bymn  BusBneHi  mopymeHHS ~— XomsOW,  sIKi
CYTIPOBOIKYBAJIHCS HaSBHICTIO KYJBraBOCTi,
HECUMETPHUYHOCTI KPOKIB SIK 32 YaCOBHMH, TaK 1 3a
TE€OMETPUYHUMHU  TapaMeTpaMu. XBOpUM  OyJio
3alpONOHOBAHO MPOMTH peaduTiTaliifHI 3axoau 3a
po3pobicHor0 Hamu MeTonukoro. OINHKY X0as0u
OLIIHIOBAJIM 32 TTOKa3HUKOM FAP (ta6m. 1).
Taommms 1

Pe3yabTaTH BiiHOBJIeHHS! PYHKIIOHAJBHOIO0 CTAHY HHKHIX KIHIIBOK y XBOpHX
IiCJISA eHI0NPOTEe3YBAHHS KYJIbIIOBOI0 CYIJI00y

Jo peaOimitarii [Ticnst peabimitanii . . .
I'pymm (6 wic. micns (9 wic. micns CT.3Ha4YyIIICTh MK TEpMIHAMU
CIIOCTEPEKECHHS CTIOCTEpPEKECHHS
SHIOIIPOTE3yBAHH) SHIOTPOTE3yBAHHS)

T t=-6.278

I'pyma peabimitamii 80.7+1.6 84.1£2.3 0=0.001

R t=-4.000

+ +

I'pyma 6e3 peabimitartii 80.9+1.6 81.7+1.4 0=0.003
Cr.3Ha4yIIICTh t=-0.283 t=2.824
MIX rpynamMu p=0.781 p=0.011

Cepenniit 6an FAP y xBopux uepe3 6 MicsiB
micis eHponpoTe3yBaHHs OyB ongHakoBuid (p=0,781) i
CTaHOBHB B cepeqaboMy 80,7 OaIiB, 10 OLIHIOETHCS K
rapuuil. Ha 9 wmicsmp micnms omeparii y BCix XBOPHX
(yHKIIOHANBPHUA  CTAaH TOKpAIIUBCA B Tpymi
peabumitamii no (84,1+2,3) 6amu (p=0,001), B rpyti 6e3
peabumitamii — mo (81,7+1,4) Ganu, TeX CTATUCTHIHO
3Hauymo (p=0,003). Aye Ha 9 MicAIb CIIOCTEPEIKEHHS
6an FAP y xBopux, sixi mpoinumn peaOimitamito OyB
cratuctiyHo 3Hauymo (p=0,011) xpamim, HiX Yy
XBOPHX, SIKI BIJMOBHIIHCS BiJI HEi.

Ha 6 mic. crioctepexxeHHs micis onepaii JIesiki
XBOPI KOPUCTYBAJIUCS MAIUYKOK — 3 XBOPHX B IPYII
peabimitarii Ta 4 B rpyii 0e3 peabimiTamii. 3a ciioBamu
XBOpHX MalMuKa iX MOTpiOHa He CTIABKH Yepe3
HE3aTHICTh XOJUTH, CKUTBKH 5K 3aci0 cTpaxyBaHHS Ha
BUTIAIOK Oy b "oro. [licist mpoxomkeHHs peadimiTaril
TUTBKM OIOWH XBOPHUM B  Tpym peaOumirtamii
KOPHCTYBABCS HAJIMYKOIO TP TPUBAIMX IPOTYJISTHKAX,
B Tpymi 0e3 peaOimitamii NHpPOTOBKYBAaIM KOPHC-
TyBaTHCSl TAJMYKol0 3  XBopux (OOMH  dYepe3
3aXBOPIOBAHHS MTPOTHJICKHOI KiHIIIBKH).

TakuM 4YHMHOM, MOXHA CTBEP/PKYBaTH, IO
aJleKBaTHI peabimitariini 3aX0Iu 37aTHI
MEepeBaHTAXUTH XUOHI 3BUUKH HEMPABUIBHOI XOIb0H,
mo Ha0ylIu XBOpi YNPOJIOBX TPHUBAIOi XBOPOOH.
3BiCHO, 1110 OJHOPa30BU Kypc peabimitamii e TUIbKH
MEepIINi IMOBIITYX /0 IOBHOTO OJyXKaHHS, aine BiH
JIOBOJNTH, IIO aJeKBaTHa pealimitamis Ta OaXkaHHS
XBOPOTO 3/71aTHi 1€ 3pOOHTH.

BucHoskmn. PesynbraTtu OiomMexaHIYHIX
JIOCIIIDKEHb X01601 Ha cucteMi GaitRite moxasanu, o

TTicyist peaduITaliifHUX 3aX0/iB Y XBOPHX CTaTHCTHYHO
sHagymie (p<0,05) mOKpauuiInucs napaMmeTp Xoabp0H y
MOPIBHSHHI 3 TPYNOIO0 XBOPHX, SIKI BIIMOBWIIMCS Bif
peaOimitaniiiamx  3axoxiB.  Bigmigamu  cyTTeBe
MOKparieHHs (QyHKIioHampHOTO ToKkazHuka FAP, a y
JeSIKUX XBOPUX HOTO BiTHOBJICHHS 10 HOpMH (1o 90
0amiB), B cepeqHpOMyY NOKa3HUX FAP y XxBopuX micis
peabimitanii cranoBuB (84,1+£2,3) OamiB, a y XBOpHUX
0e3 peabumitamii (81,7+1,4) 6amis.
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INTRAVESICAL CHEMOTHERAPY FOR NON-MUSCLE INVASIVE BLADDER CANCER

Summary. This review presents modern views on diagnostics, the role of repeated surgical interventions for
non-muscle invasive bladder cancer. The results of treatment of patients with NMIBC who received intravesical
chemotherapy and who were not instilled are also presented.

Key words : bladder cancer, transurethral resection, recurrence, chemotherapy.

Introduction

In the structure of cancer, bladder cancer ranks 7th
among men and 11th overall [2]. The worldwide
incidence of the disease is 9.0 per 100,000 population
among men and 2.2 per 100,000 among women [2].
Indicators vary widely between countries, due to
differences in risk factors, detection, diagnosis and
treatment features. The variation is somewhat related to
the different methodology and quality of data collection
[3].

In Ukraine, as of 2018, it registers, with an average
of 11.4 cases of MSM incidence and 4.4 cases of deaths
per 100,000 population. Men in Ukraine get sick about
4 times more often than women. In 2018, according to
the National Cancer Registry, 3895 cases were first
diagnosed [4]. Mortality from this pathology continues
to remain at a fairly high level - 4.4 per 100 thousand
population [4]. It is known that according to statistics,
up to 20.8% of patients die within the first year after the
disease is detected [4].

About 75% of patients at diagnosis have stage T,
T1 in people younger than 40, this figure is even greater
[5]. High ability to relapse and progression characterize
PCM as an aggressive disease. Relapses usually occur
in 50%, most often in the first 2 years after surgery.
Metastases are usually found in the pelvis 15-20%, in
regional lions 10-15%, urethra 6-11%, in the upper
urinary tract up to 5% [1,5,6, 7, 8].

Currently, the etiology of PCM has been studied
in great detail. Among the main reasons that lead to the

development of this pathology, in the first place
highlight the influence of occupational factors
(prolonged contact with petroleum products), smoking,
nutrition and drinking, genetic determination, the
presence of chronic inflammatory diseases of the
genitourinary system and infections that lead to
infections [1,5].

The modern standard for the diagnosis of bladder
tumors in most cases is cystoscopy with biopsy and
subsequent histological examination of the drug. The
stratification of the risk of recurrence and progression
of the disease is based on the clinical and histological
characteristics of the tumor, and therefore, in the
pathomorphological examination of surgical and
biopsy material of urothelial bladder cancer, it is
necessary to take into account, first of all, the forms of
tumor growth (the presence of papillary structures, the
presence of papillary structures, ), the degree of
differentiation of tumor cells (G1-G3). In the presence
of an invasion, it is imperative to determine its depth,
which is necessary to evaluate the stage of the tumor
process by the TNM system [9]. Due to the
unpredictability of the disease, it is necessary to look
for factors that will allow you to predict the onset of the
disease and to choose the optimal treatment regimen.

Conditional forecast factors can be divided into
several groups:

Histological Tumor Variety. In 1998, the World
Health Organization (WHO) and the International
Society of Urological Pathology presented and



East European Scientific Journal #10(62), 2020 41

published in 2004 the classification of non-invasive
urothelial tumors (WHO / ISUP classification 1998).
[10,11]. The classification consists in the detailed
determination of the various degrees of anaplasia on the
basis of selected cytological and histological criteria.

The classification divides flat urothelium
formation into: urothelial hyperplasia, reactive
urothelial atypia, atypia of unknown malignant genesis,
dysplasia and CIS [12,13].

Among the non-invasive urothelial neoplasms,
the 2004 WHO classification distinguishes PUNLMP,
a low- and high-grade urothelial cancer. PUNLMP is
defined as an entity that has no cytologic signs of
malignancy, but normal urothelial cells combine into
papillary structures. These entities have a low risk of
progression, are non-malignant, and tend to relapse
(G2).

The degree of differentiation. Surface tumors are
usually differentiated by the degree of anaplasia (G)
[14,15]. Transient cell carcinoma is highly
differentiated, characterized by a good cure rate of up
to 80% .Recurrences of such cancer are due to
molecular genetic disorders [16,17,18,19]. due to the
prevalence of the tumor. [20,21].

The nature of tumor growth. The leading role in
the pathohistological genesis of transitional cellular
PCM belongs to the cambial elements of the
transitional epithelium, which are malignant and
capable of uncontrolled division. The risk of
progression with the development of invasion is low,
but with T1G3 tumor increases to 50%, which increases
the progression [22,23].

Multifocal impression. During TURB, small
tumors of the bladder are often invisible or missed. The
incidence of recurrence in papillary cancer in these
cases is 65-85%, progression to 20% [24, 25, 23]. Upon
examination 1 to 1.5 months after the primary TOUR,
40-65% detect residual tumors. This explains to us that
PCM is a disease of the entire mucous membrane.
[21,5,26].

Prevalence of the tumor. Superficial cancer
progresses to invasive form in 1 year only by 10-20%
[27,20]. For low-risk tumors the probability of
recurrence in the first year after treatment is 15%, after
5 years 30%. The probability of progression of tumors
is less than 1%. recurrence and it occurs, as a rule, the
tumor has the same stage and stage as the first
formation and has little effect on the prognosis and
quality of life of the patient [28, 29]. High risk of
recurrence is noted in multiple and large tumors, as well
as formations that relapse despite treatment. Such
tumors require aggressive treatment and dynamic
monitoring.

Treatment of NMIBC

The gold standard in the treatment of MNRSM is
TURB. The resection plan depends on the size of the
formation. Small tumors (less than 1 cm) can be
removed with one block, where the removed area
includes the entire tumor and part of the bladder wall.
Large tumors should be removed with fragments that
will include the exophytic part of the formation, a
proper bladder wall with the muscular layer, and the

borders of the removable area. coagulation in the
process of resection [30].

Following the TURB formation of TA-T1
formulations, there is a high risk of residual tumor.
There is also a risk of insufficient staging of the tumor
during primary resection. survival [1,32,33]. There is
no common decision on the performance of the second
TOUR. It is recommended to perform the second
operation 2-6 weeks after the first TURB [30, 31].

Intravesical chemotherapy

The use of therapeutic techniques that will reduce
the rate of progression and recurrence, has been the
basis of scientific research on muscular-non-invasive
bladder cancer since the 1950s. Thus, the main
indication for intramuscular chemotherapy was its use
in adjuvant mode [1]. Chemotherapy was due to the
following factors:

* A high concentration of drug substance is created
locally.

* The systemic effect of the drug is limited due to
the low absorption of the bladder wall

« Intra-bladder chemotherapy allows you to act on
subclinical lesions.

* Due to the difference in the biological properties
of the tumor, the effect of the chemotherapy agent is
higher on the tumor tissue than on the unchanged,
healthy mucous membrane.

e Repeated intra-bladder administration of
chemotherapeutic agents is possible.

« In most cases, intra-bladder administration of the
drug is convenient for the physician.

The objectives of intravesical chemotherapy are
the following:

» Reduced recurrence rates and progression after
surgical treatment.

* Destruction of subclinical tumor foci.

* Obtain a therapeutic effect with a minimum
frequency of complications and side effects.

* Prevention of tumor cell implantation after
TOUR.

The clinical and morphological features of the
tumor are evaluated: stage, degree of differentiation,
size and number of tumors, frequency of relapses,
association with cancer in situ. Based on this, patients
are traditionally divided into the following groups:

+ Low risk group: pTa stage, Gl or G2
differentiation, single tumor, recurrence-free period of
at least 3 months after transurethral resection. In this
group, a single administration of chemotherapy after
TOUR is sufficient [1].

* Intermediate risk group: pT1G2, multiple tumors
of RT1, with multiple relapses, pT1G4, adjuvant
BMXT is shown to all patients.

* High risk group: pT1, G3; multiple tumors; pT1
if recurrence occurs within 6 months after surgery;
pTis, diffuse in nature. These patients are the most
unfavorable prognosis. The distribution of patients
according to the risk groups of progression and single
direct introduction of chemotherapy is shown to all
patients after transurethral resection. One-time
administration is also shown to all patients after a
TOUR biopsy of the bladder with suspected cancer. If
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it is impossible to carry out chemotherapy immediately
after transurethral resection, the administration of the
chemotherapy should be carried out within the first 24
hours, otherwise the risk of recurrence is doubled
[1,34,35]. There were no significant differences when
using mitomycin C, epirubicin and doxorubicin.
Basically, the prophylactic effect of intravesical
therapy is realized immediately after its
implementation. Currently, the use of intracellular
chemotherapy reduces the incidence of relapse, but no
effect on progression has been observed. The duration
and intensity of intramolecular chemotherapy regimens
have not been determined at this time due to data
conflicts.

The absolute contraindication to carrying out
intravesical chemotherapy is intra- and extraperitoneal
perforation. Relative contraindications to carrying out
chemotherapy - severe macrohematuria, severe
dysuria. The chemical is diluted, as a rule, before being
injected into the bladder with a suitable solvent.
Catheterize the bladder in compliance with the rules of
aseptic and antiseptic thin urethral catheter. The drug is
injected intravenously, after which the urethral catheter
is removed. The patient is advised not to urinate for the
time necessary for exposure, and also to periodically
change the position of the body in order to uniformly
influence the chemical on all the walls of the bladder.
To maintain the required concentration directly in the
bladder, the patient is advised to limit fluid intake to
several hours before the procedure. When developing
treatment tactics in patients with non-invasive bladder
cancer, accurate risk assessment is required to correctly
stratify patients by prognosis groups. This will avoid
the most common clinical errors in chemotherapy,
patients with moderate and high risk groups are not
adjuvant therapy, adjuvant chemotherapy is advisable
in patients with good prognosis. It is important to keep
the correct dose, concentration and exposure time of the
drug, as well as the number of drug injections.

Today the most common drugs are:

Mitomycin is an antitumor antibiotic. Principle of
action: when penetrating into the cell exhibits the
properties of bi- and trifunctional alkylating agent,
thereby selectively inhibiting the synthesis of
deoxyribonucleic acid (DNA). In high concentrations it
causes suppression of cellular ribonucleic acid (RNA)
and protein synthesis, to a greater extent in phase G1
and S. Single dose of 40 mg. The drug is dissolved in
40 ml of isotonic sodium chloride solution. The first
installation - on the day of completion of the TURB,
then 1 time per week, intravesically 6-10 doses.
Exposure is 1-2 hours [36,37,38].

Thiophosphamide is a trifunctional alkylating
cyclospecific compound of the ethyleneimine group
that disrupts nucleic acid metabolism, blocks mitosis,
forming complex bonds with DNA. It is given 20-60
mg 1-2 times a week intravesically. Exposure - up to 2
hours, course dose - 200-220 mg. The disadvantage is
good permeability through the wall of the CM, which
causes systemic  side effects (leukemia,
thrombocytopenia) [43,44].

Doxorubicin is an antitumor antibiotic of the
anthracycline series. The mechanism of action is based
on the formation of free radicals when interacting with
DNA, the direct effect on the cell membrane with
suppression of nucleic acid synthesis, inhibition of
topoisomerase Il. Scheme of administration: 30-50 mg
daily Ne 10, or 20-50 mg 2-3 times a week [39].

Epirubicin is also an antitumor antibiotic of the
anthracycline series, due to intercalation between the
major nucleotide pairs in DNA, leads to disruption of
DNA, RNA and proteins. Exposure - 1-2 hours.
Gemcitabine is an antimetabolite of a pyrimidine
analogues group. Scheme of administration: 1000-3000
mg 1-2 times a week. Exposure - 1-2 hours. [40,41,42].

It is not yet possible to speak of any of the drugs
as the "gold standard" because there is not enough
clinical material to build such a bold conclusion.
Moreover, the efficacy of chemotherapy was to
determine the efficacy of Doxorubicin in intra-bladder
instillations in patients with NMIBC (Ta-T1, G 1 -2).

Objective

Was to evaluate the results of treatment of patients
with NMIBC who underwent TUR and patients with
NMIBC who underwent TUR and subsequent
intravesical instillations of Epirubicin.

Subjects and methods

An analysis of the results of treatment of 45
patients who underwent treatment and follow-up in the
clinic of the Institute of Urology of the National
Academy of Medical Sciences of Ukraine during 2012-
2018. The youngest patient was 14 years old, the oldest
89 years old. The ratio of men to women was 4: 1.

The criterion for inclusion of patients in the study
was the presence of urothelial bladder cancer stage Ta,
T1, histologically G1-G2, total EORTC glass score up
to 9 points.

The exclusion criteria were patients with T2
bladder invasion, histologically G3, patients who had
previously received chemotherapy or BCG therapy,
patients with bladder resection.

In the first group (n = 32) patients underwent only
TUR of bladder tumors.

In the second group (n = 31) was combined
treatment TUR and intravesical administration of
Epirubicin 50 mg according to the scheme 1/ week - 4
weeks, 1/ month - 4 months.

The reason for intravesical chemotherapy was the
presence of risk factors in the patient such as: the
formation of more than 2 cm, multifocal growth. Tumor
growth was confirmed histologically in all patients.

Statistical processing of the results was performed
using Microsoft Word, Excel, to determine the
differences between qualitative variables used
x2 - criterion.The reliability of the differences is set at
p <0.05.

Results

The duration of supervision was 2 years. Analysis
of the results showed that when performing TUR
without further intravesical chemotherapy, the
recurrence was 65.6% (21 patients), with 11 patients
showing progression of the disease.
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In the group of patients who received combination
therapy - TUR and the course of Epirubicin relapse is

35.5% (11 patients), in 6 patients there was progression
of the disease.

Comparative treatment results
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30
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Group without
intravenous

chemotherapy
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treatment group

B Total number of patients B Recurrence

Conclusions

Analyzing the dynamics of recurrence and
progression of bladder cancer, we can conclude that the
implementation of TUR followed by intravesical
administration of Epirubicin makes it possible to
reduce the recurrence rate, thereby increasing the
recurrence-free period and reduce disease progression.
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KaHOUOam MeOuyuHCKUX HAayx,

ooyenm xkagedpul akywepcmea cunexono2uu u llepunamanvnoti meouyumbl
Tawkenmcko2o uHCmMumyma yco8epuleHCmeo8anus 8paetl.

PE3YJIBTATBI U3YUEHUSA DOPEKTUBHOCTHU PA3JIMYHBIX ITPOTOKOJIOB
KOHCEPBATHUBHOT O JIEYEHUSA MUOMbBI MATKH VY )KEHIIIUH PEITPOAYKTHUBHOI'O
BO3PACTA B 3ABUCMMOCTHU OT KNIMHUYECKOI'O TEYEHUA MUOMBI MATKH.

Summary. Today, uterine fibroids are increasingly common in young women, with most of them still failing
to implement their reproductive plans. The issue of treating such women is very relevant. The need for a
differentiated approach to the choice of preoperative treatment method, taking into account the nature of the growth
of myomatous nodes, the reasons for the ineffectiveness of previous treatment protocols, the state of the
endometrium and the functional state of the ovaries is urgent. Taking into account the above, the main purpose of
our study was a comparative study of the effectiveness of modern technologies of preoperative preparation of
patients with uterine fibroids and infertility.

AHHOTaHl/Iﬁ. Ha CeFOILHSIHIHI/II‘/'I JCHb MHMOMa MAaTKH BC€ 4Hall€ BCTPECYACTCA Y MOJIOABIX KCHIIWH, IPUYICM
OOJIBIIMHCTBO U3 HUX C€II€ HE YCIEBAIOT p€aJIn30BaTh CBOUX PEIIPOAYKTHBHBIX IIJIaHOB. BOl‘[pOCI:.I JICUCHUS TaKHUX
JKCHITUH BechbMa akTyaseH. HeoOxomumocts muddepeHnnpoBaHHOTO TMOAX0Aa K BBEIOOpY MeToza
MNpeaAONCpaliMOHHOr0 JICYCHUSA € YUCTOM XapaKTepa poCTa MHOMATO3HBIX Y3JIOB, MPUYUH HeB(I)(I)eKTI/IBHOCTI/I
NpeAbIAYHIUX IIPOTOKOJIOB JICYHCHU S, COCTOSHUA DHAOMETPUA U (I)YHK].[I/IOHaJ'IBHOFO COCTOSAHUA AMYHUKOB ABJIACTCA
aKTyaHBHOﬁ. VYuuTeiBas BBIIICHU3I0KCHHOEC OCHOBHOM LEJIbIO HAIICTO HUCCICAOBAHUA SIBUJIOCH CPABHUTCIBHOC
H3Yy4YCHHUC 3(1)(1)6KTI/IBHOCTI/I COBPCMCHHBIX TEXHOJOTUH HpeZlOHepaHHOHHOﬁ IOATOTOBKH OOJIBHBIX C MHOMOM
MaTK{ U O€CIUIOHEM.

Key words: uterine fibroids, reproductive age, pre-operative treatment, conservative myomectomy, agonists
gonadotropin relizing hormone, selective progesterone receptor modulators.

Knrouesvie ciosa. muoma Mamku, penpO@meu@Hblﬁ soszpacni, npedonepauuom—toe Jjevyerue,
KOHcepeamueHast MUOMIKMOMUS, ACOHUCHIbL 20Ha00mp0mm PUNU3UHS 2OPDMOHO8, CeleKmueHbvle MO()le}lmopbl
peyenmopos npozecmepona.

Yactota MuoMbl Matku (MM) Ha CceroTHSAIIHHANA
JICHb HEYKJIOHHO PacTeT, HaONromaeTcs TCHACHIUSA K
OMOJIOKEHUIO0 001bHBIX ¢ MM. ITuk 3a6o01eBaeMoCTH
npuxoautcss Ha 35-45 ner [1,2,3,4]. Pesynbrathl
HAIIUX WCCIEIOBAHUH PETPOCIIEKTHBHOTO aHaJM3a
3244 ucropuil 6one3HH, OOPATHUBIIMXCS KCHIIMH Ha
CTallMOHapHOE JiedeHne B KIMHHUKHU T.TamkeHta 3a
nepuoz 2001-2004 rT. 1 IPOCTIEKTUBHBIX HAOIIOICHUH
3a 473 OKEHIIUH HOCHTEJbHUI] MHOMBI MAaTKH
CBHJICTEJILCTBOBAJIM, YTO OO0Jiee IOJIOBHHBI M3 HUX
COCTaBIISIFOT JKEHIIMHBI PETPOTYKTUBOTO BO3pacTa v B
50% wu3 HHUX elle He YCIeId peanu30BaTh CBOKO
JIeTopoaHyr (yHKIHI0. B CBs3M ¢ 3TUM, 0COOyIO
aKTyaJIbHOCTh IpHOOpeTaeT pa3paboTka U BHEIPECHUE
KOHCEPBATUBHBIX METOJIOB JIEYEHHS] MHOM MAaTKH Y
JIAHHBIX TAlMeHTOK. B mocieqHue roapl MIHMPOKOE
pacnpocTpaHeHHe TOMy4yaloT opraHocOeperaromnme
METOJIbI XUPYPTUYECKOTO JIEYEHUS MHOMBI MAaTKH
[5,6,7,8,9,10]. BmecTte ¢ Tem, 10 HACTOSIIETO BPEMEHH
OTCYTCTBYIOT ~ CTaHAapThl auddepeHInpoBaHHOTO
MoJAX0Jla K BBEIOOPY MeToAa MperomneparuoOHHOTO

JICYCHUSI C YYETOM XapakTepa pOCTa MHOMATO3HBIX
y310B, TpuYMH Hed(PYEKTUBHOCTH TMPEIBIIYIIIX
MPOTOKOJIOB JICUCHHsI, COCTOSHUS SHAOMETPHSI U
(YHKIIMOHATBPHOTO COCTOSIHHS SIMYHUKOB. YYHUTHIBAs
BEIIIICH3I0KEHHOE HAMH OBLIa MPEIIPUHSATA ITOTBITKA
u3ydenus  3ddexTuBHOCTH  JBYX  MPOTOKOJIOB
MpeaonepaluoHHON IOJArOTOBKH y JKEHILWH
CTpaaaromux MHOMOM MAaTKu PEOPOAYKTUBHOT'O
Bo3pacTta. [lox HammM HaOIIOJEHHEM HAaXOJUINCH 83
JKCHII[MH, PEMPOIYKTUBHOTO BO3pacTa C MHOMOU
MaTKH, cTpafaromux OecrutogueM. CpemaHuid Bo3pacT
ManueHTok coctaBuil 33.4+4.8net. Bcem OGOIbHBIM
MIPOBOJIMIIOCH O0CTICIOBAHUE, BKIIFOYAIOIICE HAPSAAY C
KIIUHUKO-JIA00PaTOPHBIMU aHaIU3aMH,
YIIBTPa3BYKOBOE CKaHUPOBAHHE u
JOIUIeporpapuuecKkoe HCCIICJOBaHHE KPOBOTOKA B
cocyJax opraHa mMayoro tasa. [lokazaTenn KpoBOTOKa

B MAaTOYHBIX COCyJax OICHHMBAJIM B 1LBETOBOM
JOIIIIEPOBCKOM PEXKUME — BBIYUCJIAIN HHIOCKC
pesuctentHoctTn  cocynos  (UP), a  TaKxe
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MaKCHMaJIbHYIO CKOPOCTh KPOBOTOKA B HUX JI0 U IOCIIE
JICYCHUSL.

JTMTenbHOCTD ¢ MOMEHTa 00HapYKEHUSI MUOMBI
Matkn y 42 (50.6%) cocraBmio go 3-x ner, y 30
(36,1%) ot 3-x mo 5 ner, my 11 (13.3%) Gonee 5 nert.
BeicTpblii pocT MHOMBI MaTKM ObUT OoTMedeH y 49
(59%). Pa3smepsl MaTKH C MHOMAaTO3HBIMH Y3JIaMH
cootBercTByrommmu  13-14 u  Oonee  Hexmenb
6epeMeHHOCTH 00HApYXKEHO y 22 (26.5%) manueHToxk,
y 20 (24,1%) na 11-12 wenmens, y 18 (21,7%) — 9-10
Heneb n'y 23 (27,7%) — 6 — 8 Henens.

ITo mamaeiM Y3U enuHWYHBIE MHOMATO3HEBIE
y37161 Obutk BeIsIBICHBI Y 25 (30.1%); v 58 (69.9%)
MHOXECTBEHHbIE (OT JBYX A0 6 y310B). Pa3zmepsl
MHOMATO3HBIX y3510B Kosebanmuch 30 MM 110 145 Mm. ¥V
48 (57.8%) nnameTp MUOMATO3HBIX Y3JI0B COCTABUII OT
30 1o 80 mm, y 18 (21,7%) — 40 -60 Mm u y 17 (20.5%)
muaMeTrp y3ioB Obut Oonee 80 mm. Cpemnuii 00beM
MaTKU cocTaBui 857,7+227,4 MmM.

OYHKIIMOHAIFHOE  COCTOSIHHE  SIMYHUKOB Y
0o0CIIeZIOBaHHBIX ~ MAIlMEHTOK  OICHUBAJIIOCH  Ha
OCHOBAHHW COJICP)KAaHUS CTEPOUAHBIX TOPMOHOB,
TOHAJOTPONHHOB, NaHHBIX Y3M M HCTOJIOrMYECKOro
HCCIICIOBaHMs COCKoOa 3HioMmeTpus. M3 obimero
qHciIa NalUeHTOK ¢ OBICTpopacTyIeil MUOMOI MaTKH
u Oecmioguem y 61 (73,5%) naumarHoctupoBaHa
anoBymsiims, y 18 (1 21,7%) HemocTaTo4HOCTh
JIOTEMHOBOM (Da3bl MEHCTPYyaJIbHOTO IMKIAa U y 4
(4.8%) nByx(a3Hblil OBYISATOPHBIN ITHKII.

Pe3ynbTaThl THCTOJNOTHYECKOTO HCCICAOBAHUS
COCK00a SHAOMETPHS CBHACTEIBCTBOBAIH, YTO y 27
(32,5%) Ovna sxene3ucras runepmasus; y 32 (38,6%)
JKEIE3UCTO-KUCTO3Has rumepruiasust; y 2 (2,4%)
aZieHoMaro3Has Tumepmiazus u y 22 (26,5%)
HETIOJIHOIIEHHAsI CEeKpeTopHas (asa.

Y4uTeiBas JIBE MPUYHHBI HapyIICHUS
PEIPONYKTHBHOW (DYHKIIUM: HAJHMYUC AHOBYJISILMUA U
HEJIOCTATOYHOCTH  (DYHKIUM  JKENTOrO0 Tejla |
MHO>XECTBEHHbIE MHMOMATO3HbIE Y3JIbl HamMu ObLI
pa3paboran IIPOTOKOJI MpeyCMaTPUBAKOIIU
MpeIoNepaluOHHY O MOATOTOBKY "
MTOCIICONICPAIIHOHHOE BEJICHUE. [Iporenenune
KOHCEpPBAaTHBHOM MHOMSKTOMHH HE pelraeT nmpodiemy
aHoBymsaruH. Koppeknust AuchYHKIUH SUIHUKOB,
IpeycMaTpUBAIOIIas CTUMYJIALIUIO OBYJIALINH,
MIPOTHBOIOKA3aHA TIPH HAIWYHH THIEPIUIa3HH HIO0 U
MuomMeTpus. Llenpio TaHHOTO HMCCIeIOBAHUS SBUIOCH
CPaBHUTEIHHOE H3y4YeHHE 3G GEKTUBHOCTH
COBPEMEHHBIX  TEXHOJOTHH  MperonepaluoOHHON
MOJITOTOBKH OOJIBHBIX C MUOMOW MATKH U OCCILIOANEM.
W3 o0mero 4ymcia MAIMEHTOK C MHOMOW MAaTKU U
OecrutoueM ObUTH CPOPMHPOBAHBI 2 Tpymmbel |
rpymmna 47 TalUeHTOK B IENAX NpeoneparioHHON
MMOATOTOBKH OBIT Ha3HAUYeH aroHHCT TOHAIOTPOIHH
PENU3HUHT TOPMOHA TPUITOPEIHH IPOJIOHTHPOBAHHOTO
neiicteus  (dudepenmr 3,75mr) Ne 3. Habpexkunn
Ha3HAYaJINCh Ha 2-5 JIE€Hb MCHCTPYaTbHOTO ITMKIIA
Kaxaple 28 OHEH, ¢ eXEMECSYHBIM KOHTpOJIEM 3a
MPOILIECCOM  PETPECCHM  MHOMATO3HBIX Y3JI0B H
JoTuIeporpaUuecKoi OIEHKOW KPOBOTOKA B MAaTKe U
MHOMAaTO3HBIX y3Jax.

2 rpynmna 36 ManyueHToK 0 ONepaluy Molydann
CEJICKTHBHbBIE MOJAYJISITOPBI TIPOTECTEPOHOBBIX
peuenTopoB Yinumnpucran anetar (OcMus) B 103€ 5 MT
OIIMH pa3 B ICHb B TCUCHUH |2 HeJelb.

B 1uHamuKe IedeHHS TPOBOIWIACH OIICHKA
(YHKIMOHATBPHOTO  COCTOSHHSI — SWYHHUKOB, Y3U
mmokazateln o0beMa MAaTKH M MHOMATO3HBIX Y3JIOB,
JoIuIeporpapuIecKy OIEHUBAIN ITOKa3aTeIH HHIIEKCa
PE3UCTEHTHOCTH U MYJIbCAIMOHHOTO HHJEKCa B
MAaTOYHBIX apTEPHSIX.

Ta6mumaNel

PesyabTaTsl aHanu3a 3¢PeKTHBHOCTH NPUMeHeHUs] TPUNTOpenHa 3,75 mr
Yy HAIMEHTOK ¢ MMOMOI MaTKH.

AHATIBUPYEMBIE ApaMETbI TTarmenTku ¢ MuoMoii MaTtku N=47
Jo neuenust Ilocrne nevenust
Cpennue 3HaueHHs1 00beMa MATKHU,MM3 549,5+232,5 227,7+87 4%
Cpennue 3HaueHNs1 00beMa IOMUHUPYIOIIEr0 MUPOMATO3HOTO y3J1a,MM3 267,7497,5 94,7+18,7*
TomuyHa SHIOMETPHS, MM 18,4+2.8 2,7+0,8*
DCTpa oI, HMOJIB.JT 365,7+37,5 50,442 8%
OCI ME.n 9.4+,4 1,2+0,8*
JI', ME.n 7,5€1,7 0,9+0,01*
CKOpOCTh KPOBOTOKA,VM, M./C 0,53+0,03 0,24+0,02*
WHnekc pe3ucTeHTHOCTH B MATOUYHBIX apETPHSIX 0,75+0,01 0,45+0,02*
I1ynbcanMoHHBIN HHIEKC B MATOUHBIX apTEPUsIX 1,95+0,9 2.234+1,2%*

[Mpumeuenue : * - P<0,01

PesynbraTe N3y4YeHUs 3¢ peKTHBHOCTH
IpeIoNepaMOHHON NOATOTOBKY MAIMEHTOK C MUOMOK
MaTkn Ha (oOHE  TPEXKpaTHOr0  NPHUMEHEHUS
TpUNTOpEeNMHAa B 03¢ 3,75 CBHICTENBCTBYIOT 00
YMEHBIIEHNs] Kak 00beMa MAaTKH, TaK W pa3MepoB
JOMHHAHTHBIX y370B. CpenHee 3HaueHHe oObeMa
MaTKd yMeHbpImWiIoch ¢ 549,5+ 2325 mMm3 1o
227,787 ,4mMm3 rnocJje TpeThei WHBEKIUU
tpuntopenuna  (P<0,01).  Cpemnue  pasmepsl
JIOMUHAHTHBIX y3JI0B YMEHBIIWINCE ¢ 267,7£97,5Mm3

no  97,77+18,7 wmm3. CyulecTBeHHbIE HW3MEHEHUs
HaO0JII01aTUCh u B HEBEIUPOBAHUU
THIEPIUIACTUSICCKUX TPOIECCOB 3HAOMeTpus. Tak,
CpeIHHE 3HAYCHUS TONIIHHBI SHAOMETPHS JI0 JICUCHUS
cocraBunu 18,442,8 MM, a mocie TpexX HHBEKUUH
tpuntopenuna 3,75 cocrasmwm 2,7+0,8 mm (P<0,01).
Pe3ybTarht HWHIUBHIYATBHOTO aHamu3a
Pe3yJIbTaTOB yIbTPA3ByKOBON THATHOCTHKH Pa3MEpPOB
MaTKd W MHOMATO3HBIX Y3JI0B IOKa3ajid, 410 y 7
(14,9%) He oTMEYeHO YMEHBIICHHE pPa3MepoB
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JIOMUHAHTHOTO MHUOMATO3HOT'O y3Jia MO0 CPaBHEHUIO C
WCXOJHBIMU IMapaMeTpaMu, BMECT€ C TEM OTMEYEHO
HUBEJIUPOBAHUE THUIMEPIUIACTUUYECKUX MPOLECCOB B
supoMeTprn. O0beM MaTKH U AUAMETP MHOMATO3HBIX
y370B, B cpelHEM yMEHbIIUIHCh Ha 40%.

C nmomo1pio0 yiabTPa3BYKOBOTO HCCIIEIOBAHUS C
JOTUIEPOBCKUM ~ KapTUPOBAaHHEM MBI  OIpEAeIIUIN
W3MEHEHHE CKOPOCTH WHTpPA, IEPHHOIYJISPHOTO
KpPOBOTOKa 10 | mocie JjedeHus. [Ipu mpoBeneHUH
JIOTUIEPOBCKOTO HICCIIEIOBAHUS OTMEUCHO ITOHIKCHUE
WH/IEKCa PE3UCTEHTHOCTH 1 ITyJIECAIITHOHHOTO MHIIEKCA.
H3Menenune HHJEKca PE3UCTEHTHOCTH u
MyJIbCAIIMOHHOTO MHJEKCAa B MAaTOYHBIX apTEepUsiX Ha
doHe  JeyeHHMs ~— TpUNTOpenuHOM 3,75  ObuTH
CYILIECTBEHHBIMHU. OTMeuanoch JIOCTOBEpHOE
CHU)KCHHE HWHJEKCA PE3UCTEHTHOCTH U TOBBIIICHUE
MyJIbCAMOHHOTO uWHAeKkca. CpenHsis pasHUIa B
WHJIEKCE PE3UCTEHTHOCTH [0 M TIOCIe TpeThei
WHBEKIMU TpunropenuHa 3,75mr cocrasuna 0,15, a
CpeImHssI ~ pasHHWIA  IyJIbCAlHOHHOTO HHJEKca
paBHsinach 0,29. CTaTucTUYeCKOE 3HAUMMOE CHUKEHHE
WHJIEKCA PE3UCTECHTHOCTH B KPYIHBIX COCYJaX MaTKH

KOppErupoBajio CO 3HAYUTCIIbHBIM CHUKCHUEM YPOBHA
9CTpaanojia, pa3BUTUEM anO(l)I/I"IeCKI/IX W3MEHCHHH B

SHIOMETPUH.
Bcem 47 MalUEeHTKaM NPOU3BEIECHA
MHOM3KTOMUS, 44 u3 HUX onepaTUBHbIE

BMEIIATENbCTBA OBUIM MPOBENEHBI HIOCKOMHYECKUM
noctyroM. Y 3-X OONBHBIX omeparys Oblia 3aBepIIeHa
JApopoTOMHBIM  gocTymoM.  Ilokazammem K
JIAIOPOTOMHUH  TOCHYKHJIO HHU3KOE PAaIOJIOKCHHE
MHTEPCTHLHUATIBHBIX MHOMATO3HBIX Y3JI0B ITHAMETPOM
8-10 cmM, 9To 3aTpyIHUIO MX SHYKIHanuio. Benmunna

KpOBOIIOTEpH BO BpeMS OIEpaliil B CpEIHEM
cocrasuia 130,0+£9,8 mi.

TakThKa TOCIICOTICPAIMOHHOTO  HAOIIOJICHUS
3aKJIF0YaJIOCh B y3u KOHTpOJIE, OLICHKE
(YHKIIMOHATIBHOTO COCTOSIHHUS SIMYHUKOB.
MeHcTpyasibHas (YHKIHS BOCCTAHOBWJIACH —4epe3
67,4+9,7 ngHel 1mociae  IOCAEOHEH  MHBEKIUU

TpunropenuHa 3,75. JIByxda3HbIii OBYIATOPHBIN ITHKIT
ormeueH y 29 (61,7%) manueHTOK, OEpeMEHHOCTH
Hactymuna 'y 17 (36,2%) *KeHIuH.

Ta6mmma Ne2

Pe3yJ’l])TaTl)l aHa/In3a 3(1)(1)6KTI/IBHOCTI/I NpUMEHCHMA YJIUINPUCTANIA alleTaTa
Y HAaIMEHTOK € MHOMOM MATKH.

AHATIBHDYeMbIe TapaMeTphi TTaupenTKH ¢ MEOMOM MaTku N=36
Jo neuenust ITocne nevenust
Cpennue 3HaueHHs1 00beMa MaTKU,MM3 673,5+244.5 248, 7+69,4*
Cpennue 3HaueHNs1 00beMa IOMUHUPYIOIIEr0 MUPOMATO3HOTO y3J1a,MM3 258,8+101,4 114,5+38,5*
TomirHa 3HIOMETPHS,MM 8,7+3.4 15,4+3,8*
DcTpa oI, HMOJIB.JT 347,8+45.4 147,5+38,7*
OCI ME.n 10,4+1,8 8,7+1,7
JII',ME.n1 8,8+1,7 7,6£1,8
CKOpOCTh KPOBOTOKA, VM, M./C 0,55+0,02 0,48+0,02
WHnekc pe3ucTeHTHOCTH B MATOYHBIX apEeTPHsIX 0,69+0,02 0,39+0,01*
[ynbcanoOHHBIN HHIEKC B MATOYHBIX apTEpPHsX 1,47+0,8 1.95+1,1

[Mpumeuenue : * - P<0,01

Kak cnenyer u3 nanHbix Ta0muubl Ne2 Ha ¢oHe
nedenus YIIA oTMmeudanoch yMEHBIIEHHE pPa3MEPOB
MaTKH W perpecc JOMUHHpPYIOMEro yi3na. PasHuma B
00beMe MaTKH cocTaBmiia 424,8 Mm3, a MHOMATO3HOTO
y3ma 171,3 mm3. OGpamraer BHEMaHHE, 9To Tocie 12
HemenpHOTO TpmeMa YIIA  He Habmromamoch
aTpOPUUECKIX M3MEHEHHH B SHAOMETPHH U M-3X0
mocie JedeHus coctaBuin 15,4+ 3,8 mm. 3HadeHHS
ACTPaNOIa U TOCIIEe JICYSHHSI YKIAIbIBAIUCH B PAMKH
HOpPMAaTUBHBIX 3HaYeHW u coctaBwim 147,5+38,7
MIMOJIb.JI. 3HAYUMOTO MOJAABJICHUS YPOBHS
TOHAJIOTPOITMHOB Ha ¢done JICYEHHUS HE
3aperectpupoBano. Copaepxkanne OCIT no nedenus
10,4+1,8 ME.1x, a mocne tepanuu 8,7 + 1,7 ME.; JIT'
8,8+1,7ME.n u 7,6+1,8 ME.i (P>0,05).

PesynbraTs JIOTIIEPOMETPUUYECKUX
rccnenoBanui nokazanu cHwkenue UP ¢ 0,69+0,0210
0,39+0,01 u noBbIlIeHNE MYJIBCAIIMOHHOTO MHIEKCA C
147 +0,8 mo 1,95¢1,1. Tlo pe3ynbraTtam
WHAVUBUAYAIBHOTO  aHamW3a, JaHHbix Y3U wu
Jorieporpa@UIecKoro KapTUPOBaHUS MMOKA3ajo, 4To Y
8 marueHTok, uto coctaBuiio 22,2% He 0TMEYanoch
MOJIOKUTEBHBIX CJIBHUTOB KaK B OObeME MaTKH |
JIOMUHHPYIOIIIETO y3Ja.

[Tone oxonuanus mpuema YIIA, 1o JaHHBIM
YIIBTPa3BYKOBOT'O HCCIIeIOBaHUS BBISIBIICHBI
CTPYKTYpHbIE H3MEHEHHS DJHAOMETpHUS B BHIE
Y4aCTKOB HOBBIIIEHHON U NOHMKEHHOW 3XOT€HHOCTH.
Y 8 nmnauMeHTOK OTMEYEHbl MHOXKECTBEHHbBIE
KHCTO3HBIE pa3pacTaHus JuameTpom 5-10mm.

Bcem 36 GONBHBIM MPOU3BEACHO MHOMIKTOMHUS
SHIOCKONMYECKUM MyTeM. B mnocneonepanyroHHOM
HeproJie MEHCTPYAIbHBIH IIHKJI BOCCTAHOBMIICS Uepes
47,8£2,8 nHelt mocie okoH4aHus mpuema YIIA.
JByx(ha3Hblil MEHCTPYaJIbHBIN [UKI TUarHOCIUPOBAaH
y 12 (33,3%), 6epemennocTs Hactynmia y 5 (13.9%)
JKESHIITHH.

Oo6cyxnenue. Mwnoma MaTKu JOCTAaTOYHO
pacrpocTpaHeHHOE 3a0oneBaHme OpraHOB
PENPONYKIMA. 10 JAHHBIM JUTEPATyphl YacToTa

coctaByset ot 20 10

77 % [2,11]. Pe3ynpTaThl HAIIMX HCCICIOBAHHUN
PETPOCIIEKTUBHOTO aHanm3a 3244 ucropuil OonesHen
KEHITMH C MHOMOH MAaTK{, TIOCTYNHBIIUX B
crannoHaps!l T. TamkeHTa 3a mepuox 2001-2004 rr.
MOKa3ajii, 9TO W3 OOIIero 4YHcia OIEPHUPOBAHHBIX
keHIUH, y 91.7% (480 yen.) mpou3BeAeHO yaalleHUE
MaTku. JIeWCTBUTENBHO, [0 HEKOTOPOTO BpPEMEHHU
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paavKajgbHbIE Onepanud ObUIM NPUOPUTETHBIMU TPH
JICYeHUH MHUOMBI MaTku. Tak, mo maxHaeiM Hoh J.K.,
Lee W.M. c¢ coaer (2013); Ho6parumora JI.M.,
Jo6poxotoroii K0.3 (2011) ot 41 no 74% cpenu Bcex
THHEKOJIOTUYEeCKHUX ornepanuit SBIISACTCA
THUCTEPIKTOMHUS, BBIIOJIHEHHAs IO IOBOJY MHOMBI
Matkd. Ha ceromHsAmHWil [O€Hb COBPEMEHHBIM
HalpaBICHHEM B JICYEHHWH MHOMBI  SBISFOTCS
opraHocoxpanstoniie omnepamun [4,5,9]. U3BectHo,
YTO MHOMa MAaTKH MOXET OBITh (aKTOpOM pHCKa
pa3BuTHia Oecruronus. B Hammx HaOmogeHusax u3 473
MAMeHTOK € MHOMOHW Marku Oecmoane OBLIO
BBISIBJICHO Y 83 >KeHIIUH 4To cocTaBuio 17.5% Tak, no
JIAaHHBIM JINTEPATyPbI OECIIo e y OOIBHBIX C MUOMOM
MaTku oTMmedaercss B 18-24 9% cmyuaeB [4]. Ha
CeTOAHAIIHUN  JE€Hb OJAHMM U3  IIPENaparos,
PEKOMEHAYEeMBbIX Ul KOHCEpBAaTHBHOIO JIEUEHUS
MHOMBI MAaTKH SIBIISTFOTCSI arOHHCTBI T'OHAJIOTPOIHMH-
pummsuar-TopMora  (al'HPI’) m  cemekruBHBIC
MOJYJISATOPEl PENENTOpPOB MporectepoHa. Mx MoKHO
UCTIONb30BaTh KaK CaMOCTOSATENbHO, TaK H B
KOMIUIEKCE B  MPEAONEPAlIOHHOW  IOATOTOBKE.
Pe3ynbpTaThl HaIMX WCCIICMOBAHUM MOKa3aid, 00beM
MAaTK{ U MUOMAaTO3HBIX y3JI0B IIpY IipuMeHeHuu al ' HPT’
ymesnpiuch Ha 41 % u 35%, npu ucnoap30BaHUU
CEJIEKTUBHBIX MOAYJIATOPOB IporecrepoHa Ha 44 u
37%  COOTBETCTBEHHO. 3HAUMMOE YMEHBIICHHE
pasMepoB MaTKM UM MHMOMATO3HBIX Y3J0B, TIpH
UCTIOJIB30BAaHUs JAHHBIX IIPENaparoB s JICUCHHS
MHOMBI ~MaTKM OBUIM OTMEYEHBl W B  psje
uccnenoBanusax [2,3,4,6,7]. Opnako, Ha BOIpOC:
«Kakoii npenapar MPEANIOYTUTEIICH TSt
NPEIOTIEPAIIOHHON  TOATOTOBKE Yy  JKCHIIMH
PENpOAYyKTUBHOTO  BO3pacTa ¢  OecruiogueM?»
OJIHO3HAYHBIX OTBETOB B JIUTEpaType HE YIanoch
HalTH. Pe3ynbTarhel HAalIMX UCCIIENOBAaHUNI [TO3BOJIMIN
CAeTaTh CIEAYIOIINE BBIBOJBI:

1. Ha ¢one npumenenus Tpunropenuna 3,75 mr
MaIlMeHTOK ¢ MHOMOM MaTKH B T€YEHHH 3-X MECAIEeB
HaOoZaeTcss  yMEHbIIEHHEe 00beMa MaTKH |
JOMHHHUPYIOIIUX MHOMATO3HBIX Y3JIOB B CpPEJHEM Ha
41% wu 35% COOTBETCTBEHHO M HEBEIUPOBAHUE
THIEPIUIACTUYECKHX MTPOIIECCOB SHAOMETPHSL.

2. HUcnonp3oBaHue B  IpenonepaluOHHON
MOATOTOBKE TPHUOTOPEJINHA CIIOCOOCTBYET
(opMupoBaHUIO ABYyX(a3HOTO OBYJSTOPHOTO IMKJIA B
61,7% crnyyacB W HACTYIUICHHIO OCPEMEHHOCTH B
36,2%.

3. Ilpumenenne YIIA mo 5 mMr B Teuenuu 12
HeZIeNb CITIOCOOCTBOBAJIO perpeccuio oobeMa MaTK1 Ha
44 %, MIOMAaTO3HBIX y3J10B Ha 37 % COOTBETCTBEHHO.

4. Ha ¢one mpumenenus YIIA nByxdasHbIif
OBYJISITOpHBI 1K1 copmupoBaiicss 'y 33,3% wu
6epemeHHOCTb HacTymuia y 13,9% skeHIuH.

5. Ha ¢one wucrons3oBanus YIIA ormedeHs!
MHOT'OYHCJICHHBIE KHCTO3HBIE paspacraHus
sHAoOMeTpHs y 22,2% NalUeHTOK.

6. Ilpumenenue TpunrtopenrHa 3,75 Mr ObUIO
HeahdexTuBHBIM B 14,9%, YIIA — B 22,2% cny4aes.

Takum  oOpa3oMm, MpPHUMEHEHHE AaroHHUCTOB
TOHAJOTPONIUH-PIIIN3UHT-TOPMOHA,  TPUOTOPEIIHHA

3,75 1 CeneKTUBHBIX MOAYIATOPOB IIPOreCTEPOHOBBIX
pelenTopoB B NPENONEpPallMOHHOM  MOATOTOBKE
MalMeHTOK C MHOMOM MaTKM TII0Ka3alo CBOHO
3¢ QekTUBHOCTD. YuuThiBas, 4to YIIA u TpunTopenny
HMEIOT pa3lU4YHble MEXaHU3MbI NeHCTBUS, clexyeT
KOPPEKTHO MOAXOANUTH K BONPOCY 0TOOpa KOHTUHI'€HTA
OOJIBHBIX TOTOBAIINXCS K MUOMIKTOMHH. Y OOJNBHBIX C
nponrepaTUBHOH MHOMOW MAaTKH COYETAIOMIEeHCs C
TUNEPIIIACTUYECKUMHU  MIPOLECCAMH  DHIOMETPHS,
HapyIIeHneM (QYHKIUH SHYHAKOB IeJeco00pa3Ho
HA3HAYEHHE AaroHHCTOB TOHAJOTPONUH-PUIIN3HHT-
TOpMOHa. Boccranosnenue PenpOayKTUBHOM
(GYHKIMM B JaHHOHM TpyNIe MalUeHTOK B JBa pasa
s¢dexTuBHEE.
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THE ASSESSMENT OF THE INFLAMMATION OF THE SCAR OF THE UTERUS:
MORDEN REVIEW

Koseuoa Hamana Pomaniena
Jlixap axywep-einexonoe,
Kuiscokuii micokuii nonozosuti 6yourok Ne 1

CYYACHI IOI'JIsIIN HA OIIHKY HECITPOMOXKHOCTI PYBISI HA MATIII
orJjsan JITEPATYPH)

Summary. The article presents materials of a literature review on modern methods for diagnosing the
viability of a uterine scar to establish its main diagnostic criteria.

Pe3ome. B cratbe MpEACTaBJICHBI MaTCPUAJIbL 0630pa JIATEPATypPhbL 00 COBpeMeHHOfI MCTOAaX THArHOCTHUKC
COCTOATCIIbHOCTHU py6ua Ha MaTKe [JIs1 YCTAaHOBJICHUS €€ OCHOBHBIX JUATIHOCTUYCCKUX KPUTCPUCB.

JeTanbHO U3JI0KeHbI. J[eTamTbHO HM3II0KEHBI Pe3yNbTaThl MOCIeIHUX HccienoBanuii. [lanHas mpoOiema

COXpaHACT CBOK AKTyaJbHOCTb B HallM [JHH,

BBUAY OTCYTCBUA YETKUX KPUTCPUCB JUArHOCTUKHU

HECOCTOATCIBHOCTHU py6ua Ha MaTKE U NOCTOSHHOT'O POCTA KOJIMYCCTBA KECAPCBOTI'O CCYCHU.
Key words: Cesarean section, the failure of uterine scar, the diagnostic criteria.
Knroueswie cnosa: Kecapeeo cedeHue, HecocmosamelbHoCmb py6ua Ha mamke, ouaznocmuyeckue Kpumepuu .

OmnepaTHBHE PO3POKECHHS 3aJIMIIAETHCS OJIHIEIO
3 OCHOBHHUX JUCKYCIHHUX 1 JOCHIIHHUIBKAX TEM, IO
IHTEHCHBHO OOTOBODIOIOTBCSI Yy  BITUM3HSHIA Ta
3apyOikHIl miTeparypi [5, 6, 19, 28]. Bucokwuii piBeHb
3acTOCyBaHHsl KecapeBa po3tuHy (mami - KP)
CTaHOBUTh OJHY 3 HaWBOKIMBIIUX Mpo0iIeM
CYYacHOTO aKyIIepCcTBa, XO4a TEMIH HOTO 3pOCTaHHS
HE 3aBKAM BH3HAUalOTh aJCKBATHE 3HIDKCHHS
MepUHATAIBHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI.

CopomoxuHuil pydenp — OIWMH 13 pe3epBiB
3HI)KEHHA YacTOTH a0ZOMIHAIBHOTO PO3POIKEHHS
[34, 3, 38, 40]. OCHOBHMM KpHTEpieM, IO BH3HAYAE
pe3yJbTaT BariTHOCTI Ta MOJIOTIB Y JKIHOK 3 pyOlieM Ha
marui  (mami - PM), cuyxurh CcraH KIIHIKO-
(dyHKITIOHATEHOT Ta Mopho-QyHKITIOHATBHOT
CIpOMOXHOCTI pyous [4, 11].

Y 3B'3Ky 3 UMM aKTyaJlbHUMH € TUTaHHSI
pemapamii pyOms Ha MaTmi, Ski OaraTo B YoMy
BHU3HAYAIOTh Iepelir micimsonepaniiHoro mepiogy i
HaJaJdi CTaH PENpORYKTHBHOI (YHKIIi JXIHKH, dYac
HACTaHHS HACTYIIHOI BariTHOCTi, 1 Tepedir i
pe3ynbTar. SIKICTH 3aro€HHS paHW HAa MATIi IiCIs
omepanii KP HaBiTh 3a BIACYTHOCTI HECIPHATIMBHX
YHHHUKIB Ma€ Pi3HOCIPAMOBaHUH xapakrep [2, 9].

Hes3Baxaroun Ha 3HAYHI YCHIXH B AiarHOCTHIII
cTaHy micnsonepaiiinoro PM, oco0IrBO y THX KiHOK,
XTO TEpPEHEeCIN KecapiB pPO3THH, NpOoOJeMa OLIHKU
HECIPOMOKHOCTI PM 3aiininaeTscst He BUPILICHOKO.

[Tpu KOHCEpBaTUBHOMY PO3POIKECHHI KiHOK 3 PM
NPOBOJIATH pETENbHE KIIHIYHE Ta IHCTPyMEHTaJIbHE
CIIOCTEPEXKEHHS 32 XapaKTePOM MOJIOTOBOI JisTbHOCTI,
craHoM PM, TpuBanmii nocTiiHUH KapaioMOHITOPHHT
mwiona [2, 8, 37]. [licas BUIWTTS HaBKOJOTUIITHUX BOJT
OKpeMi  aBTOPH  PEKOMEHIYIOTb  3aCTOCOBYBATH
iHBa3WBHI METOIOHW: BHYTPIIIHIO TOKOrpadio st
OIIiHKH CKOpPOYYBaIbHOT TUSITTBHOCTI MAaTKH,
EHJIOCKOMIYHY OIlHKY cTaHy PM 1 HakmajgeHHs
eJIEKTPOJIa Ha Mepesiersly TroNiBKy rmioxa it pH-
MOHITOPHHTY HOTO KPOBI.

[IpoTe Ha CHOTOMAHI YIABTPA3BYKOBE MOCHIIKCHHS
(mam - Y3]1) 3acnykeHO 3ailHsJIO OJHE 3 MPOBITHHUX
MICI[b B JIarHOCTHIII TATOJIOTIi MaTKH 1 MPHIATKIB.
Bu3HaueHHs CTaHy OpraHiB PenpoIyKTUBHOI CHCTEMHU
XKIHKHM "B peaJbHOMY MacIiuTadi yacy" Ta abioMiHaIbHE
CKaHyBaHHS Ja€ MOXIIUBICTh IIBUAKO JIHCTAHIIHHO
BH3HAYHTH CTAaH WX OPTaHIB Ta BUABUTH MATOJOTidHI
3minm [12].

VYpTpa3sByKOBE CKaHYBaHHS BiIHOCHTBCS [0
JOJATKOBUX METOIB MiarHOCTUKY cTany PM micist KP.
3a manumm aBTOpiB [29], Ha#OImBm mOCTOBipHI
BiZIOMOCTI IIPO pyOerb MOKHA OTPUMATH B 3-38 THKHIB
BariTHOCTI.

byno nosemeno, mio pe3yiabTaté exockomii PM
gumee B 5,5 %  BuUmaAKiB  CcmiBOaId 3
inTpaonepanifinumu. B 31,3 % Bunagkie  Oyiu
OTpuUMaHi XHOHONO3UTHBHI pE3yJbTaTH, KOJIH IpH
HE3aJ0BUTHHUAX eXorpadiuyHuX IaHWX [0 OIeparlil,
iHTpaomepariifio pyoens He Bi3yamizyBaBcs. Y psi
JOoCTiKeHb [12], mpu yIbTpa3ByKOBOMY OOCTEXEHHI
HETIOBHOILIIHHUM PyOelb BHUSBHBCA B 46 % BUIIAIKIB,
mo B 6% JocmpkeHs Oyllo  MiATBEPIKEHO
TiCTOJIOTIYHO.

IIpotre VY3]J] craHy oOprasiB penpoayKTHBHOI
CHCTEMH y HeBariTHUX kiHOK 3 PM micis KP maroTh
nooauHOKKHM xapakrtep. Lli ociimkeHHs y KiHok 3 PM
Ha eralmi IperpaBilapHOi IMiATOTOBKH HE IOBHICTIO
ineHTH(iKyI0Th a0COIIOTHI 3MiHHM B ninsiHI PM, nipore
YiTKO BKa3yIOTh Ha HasBHICTh CIIAHKOBOTO MPOIIECY Y
BUTJSIII  TINEPEXOreHHHMX CTPYyKTyp. Taki 3MiHM
criocrepiranucs y 60,0 % xiHok, mopsin 3 uum, y 50,0
% TaKWX >KiHOK BUSBJISIIOCH 3MIIICHHS OPTaHiB Maoro
Taza [8].

Ha gymky inmmx asropie [8, 16, 20]
YIIBTPa3ByKOBa OIiHKa cTaHy PM micist mornepegHporo
KP moxnmuBa Ha erami mperpaBiapHOi IMiATOTOBKH
KIHOK 10 HACTYNHHUX IOJIoTiB. Taka OIiHKa CTaHy
pyOILIs y HEBariTHHUX >KiIHOK Ma€ BKJIFOYATH BU3HAYCHHSI
CTaHy MIOMETpil0 B HiNAHII pyOIs, HasBHICTH abo
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BIZICYTHICTh BUAMMHX aAedopMalliii MiOMETpilo Ta
MOPO’KHHUH, BHMIPIOBaHHS TOBIIMHU MIOMETpIlO0 Ta
BH3Ha4YEHHs Horo exoreHHocTi [16, 20, 2].

Haxanp mpu BariTHOCTI MEPENiK METOAMK JUIs
OIIIHIOBAaHHS CTaHy PyOIlsd TOBOJI OOMEKEHHI 1 MOXKHA
3aCTOCOBYBaTH JHIIe exorpadiro i IOMmuIepoMeTpio
[5, 8, 2]. Taki pochmimkeHHS NpeACTaBICHI
pe3yiIbTaTaMH BH3HAa4eHHS cTaHy pyoOms micms KP
31e01TpIIOT0 Yy ApyTiii TOJOBWHI BariTHOCTI 1, Ha
OIYMKYy JEeKOTpHX aBTopiB [8], uepe3 Te, 1m0
JIOCTIKCHHS B PaHHI TEPMiHHM BariTHOCTI BBAXKAIOTHCSA
ManoiadopmatueauMu. OIHAK, € IOCHIMHKEHHS, AKi
MOKa3yloTh, o exorpadis B I TpumecTpi no3BOIISIE
BUSIBUTH B KOXKHOI Jpyroi mNami€eHTKH B TEpMiHi
BariTHOCTI 14-16 TWX. B IUISHII TEPEIIUHKY MaTKU
TiMOEXOTeHHI 30HU, IO MOXE OyTH KpHUTepieM
JIarHOCTUKY Topy1ieHoro crany pyous micist KP [30,
35].

Cnig 3a3HAYUTH, mo 3aCTOCYBaHHIM
abmominaneHOTO Y3]l HE MO3BOIISE 3MIMCHUTH UiTKY
Bi3yauizamito geeKTiB MiOMeTpifo.

[IpoBenenHs x eHnoBariHansHOrO Y3/l mo3BosIe
OTpUMaTH OLTBII IeTalbHY KapTUHY CTaHy OpraHiB
masioro ta3zy Ta crad PM micns KP [33]. Ilpu npomy,
O3HaKaMH HECIIPOMOYKHOTO pyOLsl CITy>KaTh HasBHICTh
HepiBHOCTEH MepeHbOi CTIHKK MaTKH 1 3MEHIIEHHS i1
TOBLIMHH, B MOPIBHSHHI 3 ii CTAHOM y HEONepoBaHHUX
KIHOK [ 14, 24].

Binpmicts mociinuukiB [32-33] BBaxarTh, IO
YIBTPa3ByKOBa [iarHOCTHKA CTaHy pyOrs micis KP e
HaANHOUIBII HaIITHAM METOIOM BU3HAYECHHS
HECTIPOMOKHOCTI pyOILs, IO [OO3BOJSE BHIUIATH
BariTHHX JKIHOK B IPYIIH BUCOKOTO Ta HU3bKOTO PH3UKY
100 MOXKJIMBOTO PO3PHBY MAaTKH. YIJBTPa3BYKOBE
JOCIIJDKEHHS] MALlEHTOK TPYNH BHCOKOTO PH3HKY 3
O3HaKaMH HECIIPOMOXXHOCTI pyOus, 3a JaHUMHU
JEKOTPUX JIOCIIJDKEHb, MOXE€ CTaTH Ba)JIMBUM
(hakTOpOM JIarHOCTUKH ICHYIOYOTO BHCOKOTO PH3UKY
pO3pHBY MaTKu poTsiroM BaritHocTi [10, 13].

BaxmBoro mporieyporo npu nposeneHi Y3/ y
*KiHOK 3 PM micist KP € BU3HaUeHHs CTaHy HIXKHBOTO
cerMeHTy MaTtku [26, 28]. Ilpm mpoMy HaiOLIBIT
iHGOPMATUBHUM  JIOCHIIKEHHS €  YIIBTPa3BYKOBa
omiaka PM Ha ()oHI «HAITOBHEHOTO CEYOBOTO MIiXypay
B TepMiHi BariTHOCTi 28-36 TIWxKHIB. Y IIbOMY BHIAIKY
mig gac mpoBeaeHHs Y3/] HHKHBOTO CETMEHTY MaTKH
3BEPTAIOTh yBary Ha HOTO TOBIIMHY, PIBHOMIPHICTb,
HasBHICTb a00 BIJICYTHICTh aKyCTHYHHUX YIIILHEHb,
TXHIO TeTEepOreHHICTh, ()parMEeHTapHICTh, PO3MILIEHHS
iateHTH (0co0IMBO Ha Nepe/iHii CTIHI MaTKH).

Tak 3a TaHUMHU HAYKOBUX JOCHTiKeHs [ 1, 13, 35],
BUMIPIOBaHHS TOBIIMHH MIOMETPII0 MOKa3aiH, M0 Y
13-15%  mamieHTOK  BiAMIYAE€TBCA  30€pEIKCHHS
TOBIIUHH MAaTKH y MicCIli pyOueBoi TkaHuHu micis KP
IPU CTOHIIEHHI HOTr0 OCHOBHOTO IIapy MiOMETpIlo.
JocnipkeHHsT B IbOMY HanpsMKy JOBOJSATH, IO
TOBIIMHA CTIHKM  HIDKHBOTO  CEIMEHTYy  MaTKH
JIOCTOBIpHO HIDKYA Y *KIHOK, 10 neperecan KP, Hix y
KIHOK 3 HEOIIEPOBAHOIO MaTKOIO.

BaxnuBuMH € pe3yJbTaTd JOCHIIKeHb 100
BU3HAYCHHS TOBIIUHU HIDKHBOTO CEIMEHTa MATKH SIK
OJIHOTO 3 OCHOBHHX exorpadiunux Mapkepis [35]. 3a

JaHUMHM IUX JIOCHI/DKEHb TOBIIMHA HWKHBOTO
cermenta B 16—19 Ttk ckmagae 10,8 mm, B 28-31 Tk
— MM, Ticas 35 THXK — BijT 3 MM IIPH «HETIOBHOIIIHHOMY»
pyOui 10 5,2 MM — NIpH IIOBHOL[IHHOMY».

Pesynprati 3 IHIIMX HAYKOBHX IOCIHIKEHb 3
BUKOPHCTaHHIM YJIBTPa3BYKOBOTO
TpaHcabIOMiHATEHOTO JOCTYITy JI03BOJIHIIN
BCTaHOBMIIH, 110 TOBIIWHA CTIHKH HIKHBOTO CETMEHTY
MaTKd y Micmi pybms Bim 2 MM abo MeHme €
MOTCHIIHO 3arpo3IHBHM CHUMITTOMOM Vi
MOXJIMBOCTI PO3PUBY MAaTKH NpH BaritHOCTi [28, 36,
39].

ITposenene x TpancBarinaneue Y3/ PM [11, 1,
31] mokasano, IO TOTOHIIEHHS TOBIIUHH CTIHKH
HIDKHBOTO CETMEHTY MaTK{ y MicIli pyOLsl MEHIIIe Hix
2 MM y 4 % KiIHOK MaJli HETIOBHUIT pO3PUB MATKH, KU
OyB J1arHOCTOBaHMIA TLNBKM MiJ yac moBTOopHOro KP.
I mocmigawku  [21, 34-35] BBaxaroTh, IO
MiHIManbHa TOBIIMHA HIPKHBOTO CETMEHTY MATKH, Ky
HE CIIiJ BBaXATH 3arpO3JIMBOIO, CTAHOBUTH | MM, ane
mpu upoMy tipu Y3/ citig BpaxoByBaTtH coHOTpadidHi
BIIACTUBOCTI, PYXOMICTh, €NaCTHYHICTh, HASBHICTh
nedexriB TkaHuHE PM.

VY IIpTpa3ByKOBI AOCIIKEHHsI CTaHy pyOLs micis
KP nosBonmim 3’sicyBaTth, WO YacToTa KIIHIKO-
exorpagiuHUX O3HAaK HecnpoMokHocTi PM ckiaznae
33 %, omHak mig Yac omeparii e MiATBEPIUIOCS
TubkU y 1 %, npu boMy iHPOPMATUBHICTH LUX O3HAK
cranoBmia jume 50 % [18, 23], 1m0 Moxe CBiT4UTH
PO HASBHICTH pe3epBiB  MIABUIIEHHS YacTOTH
CaMOCTIIfHOTO PO3PODKEHHS IIHX XKIHOK.

Crij 3a3HaYUTH, IO HA TyMKY OLTBIIOCTI aBTOPIB,
i TpaHcabmoMmiHanmbHE 1 TpaHCBariHampHe Y3J] Moxe
Bu3HauuTH Jnedekr wmarku micas KP Ta Hagatm
iHpopMalito s nepeadadeHus po3pusy [21, 23, 34-
35]. Tlpore Ha choroasi 3a momomoror Y3 He
MOXJIMBO OTPMMATH JIaHi, SKi MOIJH O JOCTOBIpHO
nependavyuTd pO3pPUB MATKU MO PYOII0 OI[IHIOIOYH
ctan pyous micas KP.

Ha wHamy ngymKy, IKaBUMH JOCIIIKCHHIMUA
o0 exorpadigHoi OmiHKK crpoMokHOCTI PM Oy
Taki, [0 BHM3HAYWJIN ONTHMAIBHUH CTPOK IS
npoBeneHHss  Y3Jl, HOpMaJibHUH  CTaH  30HHU
MOTIEPEYHOTO PO3pi3y MaTKU 1 exorpadidHi O3HAKH
HECIIPOMOKHOCTI HIDKHBOTO CerMeHTy Mmatku [9, 15].

Tak 3a JaHUMH IHMX JOCTIIKEHb — ONTHMaJbHUM
cTtpokoM mpoBencHHs Y3J] e 28-36-umit THxICHB
BariTHOCTI. A JUii HOPMaJIbHOTO CTaHy 30HH

HOIIEPEYHOT0 PO3pi3y MAaTKH € Taki 03HaKH: V-1oi0Ha
¢bopma IoOro mnpu TOBIIMHI HE MeHIIEe 3-5 MM;
HOpMaJIbHa €XOI'€HHICTh HHXKHBOTO CEIMEHTY, Mo/i0Ha
TiH, 110 B IHIIMX BiAgiax MaTKH; JIOKAJIbHI JIISHKH
3HW)KEHOT ~ yJIbTPa3BYKONpPOBiAHOCTI  Ha  (oHI
HOPMaJIbHOI aKyCTHYHOI IIIJIBHOCTI, 110 CBIYUTH IPO
cipoMoxHicTs PM micist monepeansoro KP. B pasi
KOJIM  BUWSIBIISIIOTBCS. ~ O3HAKM  HECIIPOMOXHOCTI
HIDKHBOTO CETMEHTY MaTK{ 3’ SIBJISIIOTHCS:
6anoHomoniOHa ab0 KOHycoBHIHAa (OpMa HIDKHBOTO
CerMEHTY MaTKH; TOBIIMHA MEHIIEe 3 MM; CHMIITOM
«Himi», skuid Bu3HadaeThes B I, Ha mouatky III-ro
TPUMECTPY  BariTHOCTi;  JIOKaNbHI  CTOHIICHHS
HIDKHBOTO CETMEHTY Ha TJi HOPMAJIbHOI TOBIIMHHU
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(monan 3,5 MM); BUCOKa aKyCTHYHA LIUIBHICTH 11O BCii
noBxudi PM.

OcraHHi AOCHKEHHS! TOBOJISTH, 110 BayKINBUM
KputepieM ctaHy pyous Ha marui micns KP e iforo
YJIBTPa3BYKOBa OLIHKa B MicJsionepaniiiHoMy mnepiofi
[1, 4, ]. 30kpemMa, MiABHUIICHHS €XOTCHHOCTI IIJITHOK
PM micmzs KP, ocob6mmBo y MicHsiX 3HAXOKEHHS
IIOBHOT'O MaTepiay MOKe CBITIUTH PO HAKOTTHICHHS
HUTOK (iOpHHY, IO TaK0X MOXE CYIPOBOIKYBATHUCS
30UIBIICHASIM PO3MIpiB PYyOIlL, a TAaKOX 3a paxyHOK
HaKONMYEHHS B HbOMY iHQUmeTpaTy. B meskux
BUIAJKaX JO JIOKAJIbHOTO 3alaJbHOTO IIPOLECY B
JIUISHITI I1Ba JOJA€ThCS YTBOPECHHS 'eMaToOM B TUISHII
plicavesicouterina Ta mosiBa HaOpsIKy MiOMETpIilO B
HIDKHBOMY CEIMEHTI MaTkd. Y THX BHIAJKaX, KOJH
cnioctepiraetbes  Aedopmaris PM  Ta 3’sBiseTscs
MOPOXKHUHA Y MioMeTpil B aAistHI PM mix wac Y3/ B
TicIsonepanifHoMy Tepiofli, MOXHa TependadyBaTH
PO3BHTOK  HECHPOMOXKHOCTI  MiCIISOIEpaIitHOro
pyOIIsL.

BaxnuBuM METOIOM OLHKH HECTIIPOMOXKHOCTI
PM micis KP € nposenennas Y3/ 3 gomnepoMeTpieto.
[IpoBeneHHs NOTUIEPIBCHKOTO TOCTIHKEHHS MAaTKH ITi [
Yac BariTHOCTI JO03BOJSIE BUSBHUTH HOPYIICHHS
KpOBOOOITY y3/10BXK BChOTO i1 HUKHBOT'O CEIMEHTA, 1110
MOXE CTBOPHTH MEpeIyMOBH Ui  aHOMaJIiif
CKOPOTIIMBOT JUSUTBHOCTI, po3banaHCcyBaHHS
PEryIATOPHUX MEXaHi3MiB 3a0e3mnedeHHs mojoris [10,
16].

3a maHWMH JOCHIIKEHb, IiJ 4Yac IPOBEICHHS
JoriepoMeTpii  y  BaritHEX 3 PM,  3MiHHK
JOTUIEPOMETPUYHNX TTOKA3HUKIB B TpaBiil 1 JiBid
MaTKOBHX apTepisX BiAMIYArOTECS BXKE B TEpMiHI
BariTHOCTI 22 TIXHIB [ 12, 23]. Taki >k 3MiHH y CyJHHAX
BariTHUX BiaMidanuch y TepMiHi 28-34 TwxkHI Ta B
TEPMiHi BariTHOCTI 35 i OiIbIIle, Ta XapaKTePU3YBATHCS

3MEHILIEHHSIM  [OKa3HUKIB  CHCTOJIO-/1aCTOJIIYHOTO
BIZIHOIIICHHS, 1HIEKCY PE3UCTEHTHOCTI Ta
nynbcariiHoro iHaexcy [12, 23].

3MiHa  JOMJIEPOMETPUYHUX  IIOKa3HUKIB B

MaTKOBHX apTepisx Moxke OyTH 3 0THOTO OOKY 3MiHAMHU
B KpOBOIIOCTayaHHI, BUKJIMKaHUMH ONEPaTUBHUMH
BTPYYaHHSAMH Ha MaTIi, Ta 3 IHIIOTO SK MOKTiHIYHI
MPOSIBU MOJANIBIINX 3MiH B CyIMHAX IUI0Ja. 30KpeMa B
TepMiHi BariTHOCTi 35 1 Oinpmie BiIOyBaeThbcs 3MiHA
JIOTUICPOMETPHYHHX MOKAa3HUKIB B apTePisiX MMyMOBHHU
Ta B CepeIHbO-MO3KOBIl apTepii ioma [18, 19].
CyyacHa amapatypa Uil YJbTPa3ByKOBOL
NIarHOCTUKM Haja€ JIOMATKOBI MOKIIMBOCTI MO0
MOIIYKY HOBUX KPUTEpIiB BH3HAYEHHS CTaHy pyOI
micinst KP. 3okpema BHKOpHCTaHHSI B NEPCOHAIBHHX
KOMIT FOTepax MOTYXHHUX OOYHCIIOBATBHUX CHCTEM,
3MaTHAX JO OOpoOKHM NIBOBUMIpHOI iH(OpMAarii Ta
HOBITHS TpPUBUMIPHA PEKOHCTPYKLIS 300paskeHHSI.
VibpTpa3BykoBe 300paXK€HHS MOKPAILIMBCS 3aBJISKH
BUKOPHCTAHHIO IU(POBUM TEXHOJOTisAM. B cydacHux
yMOBaxX € MOXJMBICTH BHKOPHCTOBYBAaTH  IUIS
JIIarHOCTHUKN KOJIFOPOBE JIOMIIICPIBChKE KapTyBaHHS
Ta EHepreTUYHHH JIoIiep 3  BHKOPHUCTaHHSIM
KOHTPAaCTHUX areHTiB, IO JI03BOJISIE PEECTPYBATH
KpPOBOTIK B CYZIMHAX 3 AiaMEeTPOM MeHIIe 1 MM i Gibin
JIETaJIbHO OIIiHIOBAaTH nepdysito TKAaHUH.

3acTOCyBaHHS HOBHUX METOJMK 1 KOHTPAcTHOTO
T ICUIICHHS po31IUpIOE MOJKJIUBOCTI V3.
Bukopucrannst 3D- i 4D-Y3Jl B komOiHamii 3
OIKOHTpAaCTHOIO exoricteporpadiero, 3a JaHUMHU
aBTOPIB, 103BOIIsIE BUABUTH y 60 % xiHOK 3 PM micis
KP «rnuboki Himi», BemuurHa akux csrae 80 % ToBIi
Miomerpiro [15, 18].

3BakarouX Ha Pi3HI Pe3ynbTaTH MpoBeaeHUX Y3 /]
Ta Pi3HI OUIHKKA HECTIPOMOXHOCTI MiCIs0mepaniiHoro
PM, came ToMy yIpTpa3ByKOBa OILiHKa CTaHy pyOIs
micis KP morpebye momampmioro ymocKOHAlCHHS 1
orrruMi3zarii.

Baxnueumu TSt JiarHOCTUKU CTaHy
ricisionepaniifHoro pyous y skiHok micist KP € meToan,
SKI MOXXHa 3acTOCYBaTH JIO HACTaHHS HACTYITHOI
BaritHocTi. Cepen  1mHMX  METOMIB  HAMOLIBII
iHpopMaTUBHUMHU € TicTepocaibliHrorpadis (mam —
I'CT’) Ta ricrepockomis. I'CI" K peHTreHONOTITHHN
METOJI T03BOJIsI€ BU3HAYUTH Tpy0i aHaTOMiuHi nedekTn
MAaTKH, OLIHUTH i TOBEPXHIO (TIepeayCiM IepeIniioK),
BHBYHTH 3MiHA BHYTPIIIHBOT TTOBEPXHI
micisonepamniitaoro PM, HasBHICTH nedopmariii iforo
CTIHKW, BH3HA4YaTH TOJOXEHHS MaTtku i Qopmy Il
MIOPOYKHUHI.

Ciij 3a3Ha4UTH, 0 HA TYMKY JOCTITHHKIB [1,
32], HaBiTh IpH BiJICYyTHOCTI PEHTI€HOJIOTTYHNX O3HAK,
PM MoOXe BUSBUTHCA HCMOBHOI[IHHMM  4Yepe3
NepeBa)kaHHs B HhOMY €JIEMEHTIB CIIOJIyYHOT TKAaHUHH.
BukopucroByBari I'CI" nouineHO He pasimie, Hixk
yepe3 6 Micsis micisa KP. JliarHOCTHYHI MOXKIIMBOCTI
BOTO METOIY € aKTYaIbHUMH i B OUIBII Mi3HI TEPMiHH,
TaK SK 3MiHH, IO BiAOymucs B pyOIl, 3aIHIIafOThCS
CTIMKMMH i MOXYThb BHABILITHCA, HaBiTh depe3 5 Ta
Oimpme pokiB [32]. Ilpm npoMy oO3HaAKaMu, IO
BKa3ylOTh Ha HEMOBHOIIHHICTE MiCJIsSONEpaIiifHOro
PM mipu I'CT €: pi3ke 3MinieHHst MaTkH, Qikcaris ii 10
nepeaHbol YepeBHOI CTIHKM, 3MIHM KOHTYDIB MarTKH,
BUTOHYCHHS Ta/ab0 CTOHIIEHHS i MepeaHbOl CTIHKH,
YTBOPEHHSI 3arJIMOJIeHb B TOBIII MIOMETpit0, HeeKTH
HallOBHEHHs, HEpiBHICTH KOHTYpiB PM y Burmsai
«HIID), «IITTOP», «MIIIKiB» TOIIO.

INcrepockormivae TOCiKeHHS Y )KiHOK 3 PM Mmae
BHCOKY IarHOCTUYHY MIHHICTh IIIOJO BHU3HAYCHHSI
ctany PM 3a paxyHOK Bi3yaii3amii BHYTPINIHBEOTO
KOHTYpY MaTkH. I[IpoBeneHHs ricrepockorii Moke

MPULTBHO ~ BHSABHTH  3MIHM  M’S30BOro  abo
CIIOJIyYHOTKAHMHHOTO  KOMIIOHEHTy. 3a JaHUMH
nocimigaukie  [20, 22], Uit [iarHOCTHKH — CTaHy

nicisionepaniitHoro pyous TicTepOCKOII0 JOLiIBHO
NPOBOJHUTH BKe uepe3 8-12 micsiris micis onepaitii KP,
ajle B JIEKOTPUX BHIIAJIKaX BOHA IPOBOJUTHCS 1 B
micngonepaniiiHomy mepiomi. Ilpm  rictepockomii
pyOers MoXHa BBa)KaTH MOP(HOJIOTiYHO HOBHOI[IHHUM,
SIKIIIO €JIEMEHTH CIIOJYYHOI TKAHWHH HE BUSBIISIOTHCS.
Taki pesynpraTH ricrepockomii — JO3BOJSIOTH 3
61711010 HMOBIPHICTIO NPHITYCTHTH, IO NPOTIKaHHS
HaCTYITHOI BariTHOCTI Oyze 3aJ0BUILHHM, a TIOJIOTH 3a
BiICYyTHOCTI iHIMX noka3aHb A0 KP, MoxkHa mpoBecTH
KOHcepBaTuBHO [36, 39].

lcrepockomiuyHi  JOCTi/PKEHHS, 3a JaHUMHU
aBTopiB [19], MO3BONAIOTH BHUIIIUTH II'SITh BUJIB
maToioriyHux 3MiH PM: BumpsMieHHs pyOis
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(yTBOpeHHs KyTiB Ta acHMETpii), HasABHICTh
3arauOJieHb Ta BHUIIMPAHb, BIABJICHHS YacTUHHU abo
BCHOTO PYOLsi, 3MiHa KOJbOPY HaJ pyOLeM Maiixe /10
OUIOr0 KONBOPY, TOEMHAHHS PI3HUX 3MiH. 3rifHO
IHIIAX JOCHIJKEHB [26, 35], TicTepoCcKomisl JO3BOIMIA
BU3HAYMUTH B npoekii pyO6ust micist KP 3minu ciuzoBoi
obomorkH y 0 % BUIAAKIB, NEPEKTH y BUTIII «HIIIII»
B HIDKHBOMY CETMEHTI MaTku — y 55 %, y 10 % —
BUSIBJICHI TaK 3BaHi TOHKI pyo1ti, y 10 % — ToBcTi pyori,
MPOSIBM  JIOKAJIIBHOT  3ayo3ucToi Timeprurasii  Oyio
BUsIBICHO y 15 % oOctexenux okiHok, y 40 %
0o0CTe)KeHHX O KiHOK OyB BCTaHOBIICHHH JiarHO3
XPpOHIYHOTO eHpoMeTputy, y 10 % — ageHomiosy Ta y
25% — TinepIUIaCTUYHOrO TMPOIECY CHAOMETPII0
(TI0J1iII03 EHAOMETPII0).

JlekoTpi  aBTOpM  BBQXKAOTh  JOIUIBHUM
BUKOPUCTAHHSA OiKOHTpacTHOI ~ exockomii  Ta
ricrepockormii BXXe B PaHHBOMY IIiCISIONEpaIliifHOMY
mepioni AN paHHBOI MIarHOCTUKHA HECIIPOMOXHOCTI
TicIsonepaniiHoro pyoms y iHOK, 1mo nepeHecau KP
[1, 9, 23-24]. Taki [DOCHIKEHHS HTO3BOJIAIOTH
BU3HAYHUTH HE TUIBKA YMOBH, Y SKHX BiIOYBarOTBCS
mpoIlecH pereHeparii pyOms, ajxe i paHHI O3HAKH
MOPYILEHHS IUX MPOLECIB.

Jlocmi/pkeHHsl, 110 Majy Ha MeTi BU3HAYCHHS
e()eKTHBHOCTI YIBTPa3BYKOBOTO Ta I'CTEPOCKOIITHOTO
JIOCTIIKCHHST OyJIM MPOBEACHI Yepe3 6 MiCAIlB Micis
onepariii KP i mokasaiu, o natosioriuHi 3MiHu B pyOri
BUSIBIISIIOTBCSL TIPH  YJIBTPa3ByKOBOMY CKaHyBaHHI
3HAYHO pifiIe, HiX MPH TiCTePOCKOIi BiIIOBITHO Y
56% 1 85% BumaakiB BIANOBIAHO, a HAsIBHICTH
AKTHBHOTO CIIAHKOBOTO IIPOILIECY B HicIsioNepaniiHy
nepionii € (haKTOPOM PU3UKY HECIIPOMOXKHOCTI pyOIIs B
mi3HiH mepiox pemapamii [19].

TakuM YHHOM, TiCTEPOCKOIIYHI JOCITIKCHHS Y
JKIHOK 3 PM MaroTh BHCOKY IIarHOCTHUYHY I[IHHICTH B
ouinui crany PM micns KP 3a paxyHok Bizyauizanii
BHYTPIIIHBOIO KOHTYPY MAaTKH. MeTOoJ M03BOJIsE
00'€eKTUBHO BUABUTH Je(hEKTH SHIOMETPII0 B IPOEKIiT
py6irst. I'icTepockortist B AiarHOCTHIIN TiEPIITACTHYHUX
MPOIIECIB €HIOMETPII0 € HAUOLIBII Pe3yIbTaTHBHOIO.

B cywyacHuX ymMoBax € MOXJHMBICTH JJOZATKOBOI
JiarHOCTUKU cTaHy pyous micis KP 3a momomororo
MPT. [Januit MeTOI TiaTHOCTHKH BUKOPUCTOBYETHCS 3
IIEF0 METOI JIOCTaTHBO piIHO, aje TpoBeleHi
JOCHIKEHHS B IIbOMY HANpsIMKY IIOKa3ajiH, II0
JIOCTOBIPHICT  pE3yJIbTAaTiB eXxorpadiuHoi OLIHKH
CIPOMOXHOCTI pyOlLisl Ha MaTILli CTAHOBHUTH IOHAT %, a
MPT — mume 60 % [15, 16].

OcobmnuBoro 3HAYCHHS MPT-pniarnocTuka
Ha0yBae TpH CIIOHTAHHUX pPO3pHUBaxX MaTKH Yepe3
HasIBHICTD HECTPOMOKHOTO TicsonepariiHoro
pyOus. He 3Bakaroum Ha Te, IO B TaKWX BUITAIKaX
TpaHcBariHaneHe Y3J] 1ae Maibke  BUUEpHHY
iHpopMaNio NpH NOAIOHMX CTaHaX, OKpEMi aBTOpHU
BKa3yIOTh Ha JIOLLIBbHICTH mpoBeaeHHs MPT [15, 16].
CroHTaHHMH pPO3pHB MaTKH micis kiacuyHoro KP
HalfyacTime BHHUKAae Ha 15-My THXKHI BariTHOCTi. Y
Mi3HIX TepMiHaX pPO3PHUB Mae€ OYTH PETEIbHO
BiguQepeniioBaHUi Bil 1HIIMX YPTeHTHUX CTaHIB
BaritHO{ [1, 30]. B nmiTepaTypi Tako OMHMCaHi BUMTAAKH
HEJIarHOCTOBAHOTO PO3PHBY MATKH 3 HACTYIHHAM

BUXOJIOM IUTIHOTO SHISI B YEPEBHY IIOPOXKHHHY,
IMITAHTALIIEI0 Ta PO3BUTKOM 10 32-r0 THXHs. JliarHo3
Oyno miateepxkeno npu MPT, a miarHo3 3a gaHuUMH
V3] 6yB momunkoBum [13].

Jna PO3YyMiHHS IpoLECiB 3arO€HHS
TicisionepaniiHoro pyous Ta YTBOPEHHS
CIIPOMOKHOTO 200 HecTpoMOKHOTO pyOus micis KP,
JEKOTpi  MOCHIAHUKHA TPOBONMINA  MOpP(OIOTIuHI
nocmimkenass [36, 40]. Pesynpraté mpoBeIeHHX
MOP(HOJIOTIYHNX TOCTIKEHD TO3BOJIIN BU3HAYUTH
CTaH pyOIs i 3poOWIH 3aKIIOYCHHS, IO B OUIBIIOCTI
BunajkiB moHan 0 % iCHye MOIIMBICTh PO3IIMPEHHS
MOKa3aHb JI0 PO3pO/KEHHs J>KiHOK 3 PM  micns
nonepenHboro KP wepes mpupoHi MOJOTOBI HIISXU
[34].

VY mporeci 3aroeHHs CTiHKE MaTku miciss KP
aKTMBHY YYacTb NPUIMalOTh LUTOKIHU Ta (aKTOpH
pocrty, a came: OCHOBHHH (akTop pocTy (ibpobdmactis,
TpaHChOpMiBHHNA | |-hakTOp pOCTy, emigepMaabHHUN
¢dakTop pocty Ta iHII B mporeci MakpodaraibHO-
¢$idbpobmacTiaHi Ta KoareH-(iopo0racTHaH1
B3aeMoOJii. 3aBASAKM [HUM B3aEMOIISIM BigOyBaeThCS
B33a€MO3B’SI30K MIJK TAKHUMH MIPOLIECAMH, K MPOIYKIIis
Ta po3maj kojareHy [2, 29]. JlocmipkeHHS B IbOMY
HampsIMKy ~ ZIOBEJIM, 10 YUM TSDKYUH  CTyMiHb
MOPYIIECHHSI MIKPOLMPKYJISLIT, TUM TSXKU1 HOPYILIEHHS
MPOIIECIB TPAHCKAIMIISIPHOTO OOMIHY Ta OKCHTIiHAIIT
TKaHMH B JUISHII poO3pi3y MaTkd, TUM Tipiie
BiIOYBA€ETHCS Mpolec pemnapartii [22].

3a maHMMH 0araTthOX IOCIHI/KEHb, Ha IPOLEC
penapartii pyOmeBoi TKaHWHH BIDTHBA€E HU3Ka (haKTOPiB
SIK IO TIOJIOTIB, TaK 1 MICIIS OTeparlii 10 TKUX BiTHOCATS:
HAsBHICTh XPOHIYHUX BOTHUIN iH(EKHii; mopyIeHuit
MpeMOpOiMHUI CTaH >KIHKW; TPUBAIICTH IIOJIOTIB Ta
OINIEPaTHBHOTO BTPY4YaHHS; 00’€M KpPOBOBTpATH Ta
aJIEKBATHICTb BIJIHOBJICHHSI KPOBOBTPATH, OCOOJIHMBO y
pasi BesuKkoro 00’ eMy KpOBOBTPATH; CIIOCIO po3pisy Ha
MaTii, CHoci0 yIIMBaHHSA Ta IIOBHHA MaTepia,
0co0JIMBOCTI TIepeOiry micisionepariitnoro nepioxay [2,
5, 11, 25].

JlocmikeHHsT CTaHy IiCISONepalifHuX pyOIiB
micis KP Ha mepenHiit YepeBHii CTiHII MTOKa3aio, M0
MATOJIOTIYHE 3arOIOBaHHs MiCIIOTIEPaliifHOTO PyoIs
IIKipH TIPOSBIISIE ceOe Y BUTIIAAL HAMIPHOI KITITHHHOT
mpomidepamnii TKaHWH IMKipH Ta TPyOOBOIOKHUCTOT
CIIOJIyYHOI TKaHWH, IO NPH3BOAUTH 10 (OPMYyBAHHS
IIUTBHUX MYXJHHOMOJIOHMX YTBOPEHb Ha IOBEPXHI
HmIKipy, a came Keyoiguux pyoOuis. I[lopymieHHs
NPOLIECIB 3arOlOBaHHs MICISONEPAIiiHOI paHu, sKe
NOB’s13aHe 3 MOPYUICHHAM BUPOOJICHHS Ta BUIIICHHS
KOJIAT€HYy MOXKJIMBE HE TUTBKH B OiK HAJUIHIIKOBOTO
BHJIUIEHHS KOJareHy, ajie ¥ y OiK 3MEHIIeHHS Horo
BuineHHs [2, 5, 11, 17].

Kiiniune oOcrexxeHHs BariTHoi 3 PM Brintouae
MIOBHUI 00'em aKylIEpCbKOIO oOCTexXeHHS,
nependadyBaHoi  MacM  IUIO/A,  HAJbIIATOpHE
oOcTe)xeHHs pyOIs Ha HepeqHid YepeBHiH CTiHII Ta
«HWKHBOTO CETrMEHTY» Markd. I[Ipu 1poMy, Mpo
HENOBHOLIHHICTE PM  cBiguath Takli O3HAKH:
nepioguuHi 00JIi, SIKi BUHUKAIOTh B JUISHIN pyoOIIs,
0COONMBO SIKIIO BOHM MOB'SI3aHI 3 MaJIbHAIi€l0 i€l
TUITHKA abo pyxamu mwioza, ¢bizngHIM
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HaBaHTAXKEHHSIM,  1HO.I
BUSIBIISIETBCSI  BUTOHYCHHS,
nedopmanii mepeaHBOi CTIHKM MaTKH, a HpHU
OiMaHyalbHOMY  JOCHI/DKEHHI  BUSIBICHI  pi3Hi
3MillleHHsI MaTKK Bropy i BOIK, Qikcallist 10 nepexHpoi
4epeBHOI CTiHKH [5, 14, 20, 27].

BimpmricTe  JOCTIIKEHP NPHUCBIYCHUX AaHATIZY
mepebiry BaritHocTi 'y KiHOK 3 PM  micna
nonepeanboro KP Bka3zyloTe Ha Te, 110 OCHOBHUMH
YCKJIaIHEHHSIMH BariTHOCTI Y TaKuX JKiHOK € 3arposa
MepepuBaHHA BAariTHOCTI y MEpUHIOMYy Ta IpPYyrOMy
TPUMECTpi BariTHOCTI, 3arpo3a MepeayacHuX IMOJIOTiB
Ta TOPYLIEHUH CTaH IJI0/a, SIKUX HPOSBISIETHCA Yy
BUTIIAL rinokeii [5, 27]. Yacto y TakuxX BariTHHUX
CHUMIITOMH 3arpo3H IE€pPeAYacHUX IMOJIOTIB MOXYTh
OyTH mepIi 03HAKK HEMMOBHOIIIHHOCTI PM.

Ha cpboronHi npoBiIHUMH BYSHUMH BH3HAHO, 110
HaOUThIT  €(pEeKTHBHUM METOAOM HIPOQiTaKTHKU
3aXBOpIOBaHb, MATOJOTIYHUX TIPOIECIB Ta PI3HUX
YCKJIaJHEHb € PO3pOOKa METOAIB MPOTHO3YBAaHHS Ta
MOJICJIIOBaHHS IMX cTaHiB [5, 27]. Taki mocmiKeHHs
Oynu TpoBeNeHI IIONO MPOTHO3Y IOBHOILIHHOCTI
3aro€HHS paHM Ha MaTI 3a TiCTOJOTTYHUMH O3HAKaMHU
[5,24]. B pe3yabTati 0yB po3po0beHuit
Mopdosoriunuii  iHaeke (MI), skwit Britowae 4
KpHTEpil: HasBHICTh MIEPUBACKYIIAPHOT JIEUKOLIUTAPHOT
iHQIIBTpaLii, CTYHiHb HAaOpSKY TKAaHWUH, PO3BHTOK
KaIJIsIpHOT CITKH, CTyHiHb mpojidepanii eHnoTemiro
Kaninsipis [1].

B cyuacHiii miTepaTypi npencTaBieHi JaHi oo

B cyuacHili mitepaTypi mpencTaBieHi MaHi Moo
MUTaHb TPOTHO3YBaHHS IMOBIPHOCTI BWHUKHEHHS
HETIOBHOLIIHHOTO TicTepoToMHOro pyOrs micist KP
[7,29]. ABTopu PO3pOOHIN aNTOPUTM 1 MaTeMaTHIHY
MOJIe)Ib IPOTHO3YBaHHS JaHOi marosiorii. Bin
BU3HAYKB 1 PO3MOALIMB 32 I'ATHOANBHOIO IKAJIOK0, SIKa
BKJIFOYA€ TIPOBIJIHI YMHHHMKHA PU3UKY (HOpPMYyBaHHS
HenoHOiHHOTO PM micas KP. JIo HMX BiZHOCSATHCS:

MABIATOPHO  MOXYTh
3arJIMOJIEHICTD Ta

3amajibHi  3aXBOPIOBAaHHs TreHitamii — 3 Oanw,
ricreporpadis kerryrom — 3 ©Oanm, ricreporpadis
By3JIOBUMH ImBaMH — 1  Oam, ¢opmyBaHHS

HETIOBHOLIIHHOTO pyOIs 3a maHuMmu exorpadii — 5
OaiiB, CyOIHBOJIOISI OIEPOBAHOI MATKH 32 JaHUMHU
JuHamigaoro Y3JI — 3 Oanm, JiarHOCTHYHI Ta
JKyBaJbHI BTPYYaHHS Ha MATI A0 1 ITiJ] 9ac BaTiTHOCTI
— 2 Oamu. 3a cyMoro OaiiB BiAMIOBIIHO BHIUICHO TPH
cTajii MPOrHO3y: HU3BKUH CTYIiHb PU3UKY — 4 Oaiu;
cepenHiii CTymiHb pH3MKy — 5-8 OaiB; BHCOKHH
CTyMiHb pU3KKY — 9-1 Gais.

PesynbpraTn 0aratoakTOpHOTO IMPOTHO3YBaHHS
NPOBEICHOTO  IHIIMMH  JociigHukamu  [3, 4]
JIO3BOJISIIOTH 32 JIOTIOMOTOI0 po3polieHux (opmyi
JITOPUTMIB ITPOTHO3YBaHHSI ITepe0aunuTH MOXKIINBICTh
PO3POKEHHSI IIUIAIXOM BariHaJIbHUX MOJIOTIB  Ta
nuisixom  omepamii  KP  BariTHEX 32  HasgBHOCTI
aKyIIepcbKoi aToJIori{ Ta 00TSKEHOTO
PENpoSyKTUBHOTO aHaMHeE3y, 30KpeMma XiHOK 3 PM
micis KP.

Takum unHOM, TIpEACTaBIEH] JaHi JIiTepaTypHu, sSKi
BUCBITIIIOIOTH TIpoOnemMy pyous micins KP B cyuacHux
yMOBax TMOKa3ylOTh, IIO HaKOMHWYeHa iH(OpMAIis
mogo crany PM y kiHok, mo mnepenecnun KP,

ocobnuBoCTEH mepediry y HHUX BariTHOCTI, HOJIOTIB Ta
CTaH HOBOHApO/DKEHUX, CYYaCHUX JIarHOCTUYHHX
MOXJIMBOCTEH BU3HAYECHHs HECIPOMOXHOCTI PM micst
KP Ta TakTHKM BeJCHHS MOJIOTIB € BaXIIMBOIO, ajle B JIe
B YOMY HEMOBHOIO 1 cynepewinBoto. OcobnuBoi yBaru
noTpedye ONTUMI3allis JiarHOCTUKH Ta IPOTHO3yBaHHS
HECTIPOMOXKHOCTI Ticistoniepariianoro PM, po3poOku
METOMIB CIIOCTEpE)KEHHA Ta TMpH HEOOXiTHOCTI
JIIKyBaHHA TaKHX KiHOK Ha MIPErpaBifapHOMY €Talli.
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APPLICATION OF CLINICAL SITUATIONAL PROBLEMS IN THE STUDY OF ELECTIVE
COURSE "AGE ASPECTS OF PHARMACOTHERAPY" BY STUDENTS

Aunnoranusi. One of the useful components of training of future doctors during the learning of the elective
course "Age aspects of pharmacotherapy" is the development of clinical thinking - the ability to transform the
acquired knowledge into the ability to apply them in practice. The experience of application of situational tasks in
teaching students of the elective course "Age aspects of pharmacotherapy" is presented. The role of these tasks in

encouraging students to study the subject and develop clinical thinking is shown.
Key words: situational tasks, pharmacotherapy, age aspects, clinical thinking.

Topicality. The formation of professional
competence in students is a complex process that
includes many components. The purpose of higher
education is to train highly educated and competitive
professionals based on the formation of their
knowledge, skills, abilities, as well as the activation of
intellectual, moral, creative, and physical development
of the individual. The use of simulation technologies is
designed to increase the efficiency of the educational
process, the level of professionalism, and practical
skills of medical workers, providing them with the most
effective and safe transition to medical activities in
real-life conditions.

Aim. To consider the development of clinical
thinking based on the application of situational clinical
problems in practical classes.

Main part. An elective course "Age aspects of
pharmacotherapy" as a subject aimed to train specialists
who have sufficient theoretical knowledge and
practical skills to conduct the most rational drug
therapy for a patient taking into account his age
characteristics. They also should be aware of
methodology for selecting the most effective and safe
drugs and their combinations, taking considering the
individual characteristics of the organism, the course
and the form of the disease, the presence of
concomitant pathology based on the principles of
evidence-based medicine [1-2].

Pharmacotherapy is an integrated concept that
defines a set of treatments based on the use of drugs as
wells as the science of rational treatment of the patient
(disease) with drugs. This integrated field of medicine
is based on the achievements of theoretical and

experimental pharmacology, clinical pharmacology, a
number of clinical disciplines that are closely related to
pharmacotherapy. An integral part of rational
pharmacotherapy is the acquisition of evidence-based
medicine, the availability of clinical guidelines
(recommendations, protocols) for the provision of
medical care for certain diseases [3].

The ultimate goals of the discipline are set based
on educational and qualification characteristics as well
as on educational and professional training of doctors
in the specialty and are the foundation stone for
building the content of the discipline, namely: the
formation of a holistic system of theoretical
foundations of age aspects of pharmacotherapy; ability
to make a pharmacotherapy plan taking into account the
age, sex of the patient, stage, phase, course, the severity
of the disease, the presence of complications and
comorbidities. As a result of studying this discipline the
student should know:

- modern terminology on pharmacotherapy;

- be able to interpret the results of the patient's
examination to justify the choice of drugs for rational
pharmacotherapy;

- be able to use knowledge about pharmacological
effects, mechanism of action, pharmacokinetics of
drugs, principles of their dosage, indications and
contraindications to ensure individualized effective and
safe pharmacotherapy;

- to acquire skills of elaboration of a plan of
rational pharmacotherapy of a particular patient based
on the principles of evidence-based medicine and the
possibility of implementing the Formulary system in
terms of a specific treatment facility to prescribe drugs
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that are optimal in effectiveness, safety and affordable
or available in a treatment facility [2].

Professional training of a highly qualified
specialist during study, in particular, when choosing
elective courses, is aimed not only at the accumulation
of theoretical knowledge, but also at the formation of
clinical thinking and the ability to make informed
decisions under stress in a short space of time, which
will increase competitiveness at the modern labor
market. Classical forms of organization of the
educational process give students the opportunity to
accumulate theoretical knowledge, which,
unfortunately, in the future, as experience shows, they
cannot use in real conditions when interacting with the
patient. That is why the accumulation of theoretical
knowledge without practicing practical skills loses
sense in the training of young professionals. This
problem can be solved only by the introduction of
interactive methods in the educational process, which
allows modeling clinical situations. Due to the different
levels of motivation and theoretical knowledge
background of students, there is a need for a differential
approach to the choice of teaching methods at the
university [5].

One of the necessary components of training
future doctors during the course "Age aspects of
pharmacotherapy” is the development of clinical
thinking, namely, the ability to transform the acquired
knowledge into the ability to apply them in practice,
and especially in emergency care. It is generally
accepted that this ability should be developed in the
senior courses "at the patient's bedside" during practice.
The solution of situational  problems  of
pharmacotherapy in the classroom with 5th-year
students not frequently used since commonly believed
that they accumulate knowledge, as wells as become
familiar with a variety of concepts, definitions, and
pathological conditions. Our experience with the use of
situational tasks in practical classes shows the opposite,
e.i., the earlier you apply situational tasks, the faster
future doctors develop elements of clinical thinking. At
the same time, when it is the 5th year taken, it is more
effective to solve problems on the topic under study. In
our opinion, this is more productive than instructing a
student to supervise a patient with many associated
pathological conditions and their complications. The
curation of the patient in a practical lesson is acceptable
for students during practical training in internal
medicine and practice [6].

The basis for situational tasks in pharmacotherapy
are tasks on the following topics: pharmacotherapy in
pulmonology, cardiology, gastroenterology,
rheumatology and nephrology. In the situational task,
you can program all the information that the student
must learn on the topic being studied, or passed the
sections of the curriculum. Solving situational tasks
creates conditions for the active development of
flexible, variable skills of professional thinking that are
the most necessary components of the modern
specialist's model. The generalized properties of
problems are the following: the presence of some
elements of complication in problem specification,

atypicality, non-standard situations; real-life setting
problems in medical practice; possible problem nature,
and interdisciplinary context of tasks. It is established
that the quality of training of the future doctor is largely
determined by the saturation, regularity, activity of
training in solving non-standard, atypical problems of
Il level. Forms of setting these tasks, as mentioned
above, can be varied: the most justified is task
statement on a real patient, non-equivalent replacement
of the patient can be medical history, sets of clinical and
laboratory data, text task, business games, and more.
The options for constructing atypical situational issues
with various elements of complications are taken from
modern medical practice and reflect a wide range of
real-life problems of the specialist, for which he must
be ready to solve [4].

The situational tasks in pharmacotherapy, created
for each of the topics, are related to different sections
of disease diagnosis, their syndromic management,
clinical pharmacology of drugs of different
pharmacological groups, are solved by students at the
final stage of the lesson [8].

Solving situational problems allows the student to
identify  characteristic clinical symptoms and
syndromes of the most common diseases, apply the
most rational drug therapy in a particular patient based
on evidence-based medicine, choose the most effective
and safe drugs, adequate dosage form and dosage
regimen, interpret and take into account the features of
clinical pharmacokinetics, pharmacodynamics, side
effects and interaction of the main groups of drugs,
considering the individual characteristics of the
organism, the course and form of the disease, the
presence of concomitant pathology in the clinical
practice [7].

When solving atypical problems, students have
the opportunity to master the skills of selecting the best
drug for a patient, learn how to apply in practice the
algorithm of treatment of some categories of patients
(elderly, children, pregnant women) which require
special attention from doctors, since the risk of side
effects of drugs is much higher and the health
consequences can be more severe than for an "average"
patient [6].

We emphasize once again that the elements of
complexity, atypicality, which are the basis of the tasks,
are taken from real situations of medical practice,
which makes it possible to bring the educational
process as close as possible to the real-life conditions
of professional activity. The less idealization and
simplification in educational tasks, the more significant
they become in the professional context, and the in its
turn  the higher their level of problem,
interdisciplinarity and effectiveness in the development
of professional skills and clinical thinking of future
professionals. Regarding the level of difficulty of
educational tasks, it should be noted that it is largely
defined by the complexity and number of unresolved
professional problems included in the context of the
content of the learning activity [10].

In educational tasks, especially text, as a rule, the
principal part of these problems is removed by the
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problem situation itself. For example, in educational
test tasks the anamnesis data, clinical data, results of
laboratory, instrumental researches, dynamics of a
course of a disease, etc., as a general guide, are set in a
condition (search is not required). Only part of the
problem remains to be solved on its own: to determine
the symptoms, syndromes of the disease, to develop an
algorithm for further tactics of patient management:
requires immediate first aid, doctor's consultation or
possible self-medication, prescription of over-the-
counter drugs, rational drug therapy [9].

The technology of solving professional problems
in their problem statement requires the teacher to
prepare a set of data that must be inquired by the student
in the process of solving it, to clarify the history, the
results of clinical, laboratory examinations, etc.
Summarizing the above, we emphasize that the level of
problem of the problem is determined not only by the
number of issues contained in its context but also, of
course, the level of their complexity and non-standard
solutions. Only through thoughtful compilation and
review can misunderstandings that arise in the actual
application of situational tasks in learning and
knowledge control [12].

It is no coincidence that 95% of students surveyed
indicate that solving situational problems arises
interest, awakens activity to classes, makes them
discuss and allows them to better remember the
material. It is known that with the development of
interest in the discipline, all the psychological functions
of the student are activated: memory, attention,
thinking and more [11].

Conclusions. Applying situational tasks to control
knowledge was more productive than traditional
surveys and tests. The interview with students was
more meaningful, as it was conducted in a specific
clinical situation, instilled skills and abilities to apply
the acquired knowledge in practice.

The use of atypical situational tasks makes it
possible to intensify the educational process in the
study of the discipline "Age aspects of
pharmacotherapy™ and to organize quality educational
activities for students.
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E®EKTUBHICTb BUKOPUCTAHHA ME3EHXIMAJIBHUX CTOBBYPOBHUX KJIITHH
OTPUMAHMUX 3 J)KHPOBOI TKAHUHH B JIIKYBAHHI BHYTPIIIHHOCYTJIOBOBUX
MEPEJIOMIB JJUCTAJBHOI'O BIJILTY CTETHOBOI KICTKA

Summary. The aim of this work was to study the effectiveness of intraoperative administration of adipose
derived-mesenchymal stem cells during internal fixation of intra-articular distal femoral fractures. We examined
48 patients with intra-articular distal femoral fractures. Patients in the study group (19 (39.58 %)) were additionally
injected intraoperatively with adipose derived-mesenchymal stem cells. Patients in the control group (29 (60.42
%)) additional stimulation of chondrogenesis was not performed. Adipose derived-mesenchymal stem cells were
obtained using the Lipogems® system according to the recommended method. The results of treatment were
evaluated using Knee injury and Osteoarthritis Outcome Score (KOOS). Significantly better results were proved
in the group of patients who underwent additional intraoperative local administration of mesenchymal stem cells
derived from adipose tissue in the categories "Symptoms" (p=0.02), "Pain™ (p=0.03), "Activities of daily living"
(p=0.04), "Sport and recreation function" (p=0.0002), "Knee-related quality of life" (p=0.0005). As a result of the
study it was possible to establish the high efficiency of intraoperative administration of adipose derived-
mesenchymal stem cells during internal fixation of intra-articular distal femoral fracture with acute cartilage
damage.

AHoraniss. Mera npoBeeHoi poOOTH moJisiraia y JOCTiKEHHI eeKTUBHOCTI BBEICHHSI ME3CHXIMAIbHHUX
CTOBOYpPOBUX KIITHH 3 JXMPOBOI TKaHMHH MiJl 4aC OCTEOMETAIOCHHTE3y BHYTPIIIHBOCYIJIIOOOBHX II€PEIOMIB
JUCTATBHOTO BiAmiTy CTerHOBOI KicTku. OOcTekeHo 48 maiieHTiB 3 BHYTPINIHBOCYTJIOOOBHMH IEPEIOMaMHU
JIICTAJIbHOTO BNy cTerHoBoi kictku. [lamienram mocmimkyBanoi rpymu (19 (39,58 %)) nmomarkoBo
IHTpaoInepamiifHo BBOAWIN Me3CHXIManbHI CTOBOYPOBI KIITHHM OTpHUMaHi 3 JKUPOBOI TKAaHMHH. XBOPUM
koHTposibHOT rpymu (29 (60,42 %)) nomaTkoBoi CTHUMYJISALIT XOHAPOTEHE3y HE HPOBOAMIM. Me3eHXiMalbHi
CTOBOYpOBI KIITHHH 3 JKHPOBOI TKAaHWHM OTPUMYBalIM 3 BHKOPUCTAHHAM cucTeMH Lipogems® 3rigHo
PEKOMEHJIOBaHOT METOJMKH. Pe3ynbraTu JiKyBaHHS oUiHIOBaMM 3 noromororo Knee injury and Osteoarthritis
Outcome Score (KOOS). [ToBeneHo TOCTOBIPHO Kpallli pe3ybTaTH Y TPYITi XBOPHX, SIKMM ITPOBOIHIN TOAaTKOBE
iHTpaormepalliifHe JIOKaJbHEe BBEACHHS ME3eHXIMaIbHUX CTOBOYPOBHX KIITHH OTPHMAaHHUX 3 )KHPOBOI TKAHWHU 32
kareropismu «Cummromm» (p=0,02), «bine» (p=0,03), «Dynkuis, moBcskaeHHe XUTTD» (p=0,04), «DyHKHIA,
CIOPT Ta aKTUBHHUE BimmounmHok» (p=0,0002), «Skicte xurts» (p=0,0005). B pesynbrari mpoBeaeHOTo
JOCTI/DKCHHSI BIAJIOCS BCTAaHOBHTH BHCOKY €(eKTHBHICTH IHTpAaOIEpamifHOrO BBEACHHS MeE3eHXIMaIbHUX
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CTOB6yp0BI/IX KJIITHH OTpUMaHUX 3 )KI/IpOBOi TKaHUHHU HiI[ Jac OCTCOMCTAJIOCUHTE3Y BHyTpiHIHI)OCYFJ'IOGOBI/IX
HepeHOMiB JUCTAJIBHOTI'O Bi[{[liﬂy CTETHOBOI KICTKH 3 TOCTPUM IMOIIKO/PKCHHAM XpﬂIHOBOI TKaHUHU.
Key words: osteoarthritis, degenerative-dystrophic diseases, mesenchymal stem cells, intra-articular

fractures, gonarthrosis.
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KAIMUHU, BHYMPIUHbOCY2I0006] Nepenomu, 20Hapmpos.

HocTranoBka mpodaemu. OcrteoapTpo3 €
HAaOUTBII TOIIMPEHNM 3aXBOPIOBAHHAM OIOPHO-
pYXOBOro  amapaTy JIIOOMHH.  JlereHepaTHBHO-
TUCTpo(didHI  ypaskeHHS CYTIIOOIB € pe3yiabTaToM
B3a€MOJIii MEXaHIYHUX Ta OIOJMOTIYHUX (AKTOPIB, SIKi
NOPYIIYIOTh TPOLIECH CHHTE3y Ta Jerpanamii B
XOHJIPOIIUTAX, MAaTpPHUKCi CYIJI000BOrO Xpsiia Ta
CyOXOHIpanbHii  KICTIi.  3aXBOPIOBAHHS  Mae
Mmporpecyrounii mepedir, MpPU3BOIUTE JO OOMEKEHB
(hYHKIIIOHATBHOI CIPOMOXHOCTI Ta MpaIe3aaTHOCTI,
TIOTIPIICHHS PIiBHA SIKOCTI JKUTTA Ta IHBAJiTHOCTI
xBopux [4, 10].

AHaJli3 ocTaHHIX AocjilKeHb i myOJikaii.
[IpoTsAroM ocTaHHIX POKIB, y 3B’SI3KY 3 IPOIPECYIOUHM
CTapiHHSIM  HACEJCHHs, 30UIBIICHHSIM  YacTOTH
OXHPIHHS PEECTPYETHCS 3POCTaHHS ITOLIMPEHOCTI
0CTE0apTpo3y, KpiM TOro, B HAWOMMKYMN yac
OYIKYETHCS MIOJIBOEHHS JAHOTO TIOKa3HMKA B JIBa pasu
[2, 12]. BaxmuBum (akTOpOM PpHU3UKY PO3BUTKY
0CTE0apTPO3y € HAsBHICTh TPaBMH B aHaMHE3l.
YacTtoTa MOCTTPaBMAaTHYHOTO OCTEOapTPO3y, Ccepen
yCiX BHUMAJKIB CHUMIITOMAaTUYHOTO JETeHEPATHBHO-
TUCTPO(MIYHOTO YpaKeHHA CYyTII00iB, CTaHOBIATH
maibxe 10-12 %. Bigomo, mo y ocib, siki nmepenecnn
TpaBMy KOJIiHA TOHApPTPO3 PO3BUBAETBCA y 4,2 pasu
yacTimie, HiXK y THX, XTO HE MaB TPaBMHU B aHaMHe3l.
BHyTpIIIHFOCYTTIO00BI  TIEPETIOMH  TaKOXK CYTTEBO
CIPHSIOTH PO3BUTKY HOCTTPaBMAaTH4YHOT'O
0CTE0apTPO3y KOJIHHOrO cyrioda. 3a OIiHKaMu
aBTOPIB, MOCTTPaBMATHYHUI OCTEO0APTPO3 BUHHKAE y
23-44 % oci6 micas  BHYTPIIIHBOCYTIIO00BHX
HepesioMiB KiCTOK KOJITHHOTO cyrioba [12].

Cy4acHMM HalpsIMKOM B JIIKyBaHHI paHHIX CTaii
0CTE0apTpo3y € BHYTPIMIHBOCYTIIOOOBa KIIITHHHA
Tepamisi 3 ~ BHKOPUCTaHHSIM  Me3eHXIMaJbHUX
CTOBOYPOBHUX KITITHH. Bionoriuni eextu
Me3eHXIMANBHUX CTOBOYPOBHX KIITHH OOYMOBICHI
CEKpeli€r0 MOJEKyJ, sKi iHTiOyHTh  ammomnros,
CIPUYHHEHUH imeMiero, Ta 1HTiI0YIOTH
(h10p0O30yTBOPEHHSI, CTUMYJIIOIOTh aHTIOT€HE3 Ta MiTO3
BHYTpIIIHIX monepeaHukiB TkanuH [3, 11, 14]. Cepen
JUKEpeI Me3eHXIMaIbHIX CTOBOYPOBHUX KIIITHH KHMPOBA
TKaHUHA CBOTO/IHI BBAXAETHCS HaWO1IbII
MEPCICKTUBHOIO 3aBISIKU CBOIN BEJIMKIA KUIBKOCTI Ta
JIOCTYITHOCTi, OPIBHSHO 3 IHIIMMU pKepenamu. Kpim
TOTO, KOHIIEHTpalis ME3eHXIMAIBHUX CTOBOYPOBHX
KJIITHH B J)KUPOBIH TKaHMHI O1bIIa, HIK B KICTKOBOMY

MO3KY [5, 6].
B KITIHIYHUX yMOBax YCITIITHO
BUKOPUCTOBYIOTHCS MiKpodparMeHTOBaHi

JinoacmipaTy, IPUTOTOBAHI 3 BAKOPUCTAHHIM CHCTEMH
Lipogems®, K1 30araveHi ayTOJIOTIYHUMU
CcTOBOYpPOBUMH KJIITHHAMH JKUPOBOI TKAaHWHU Ta
HnepULUTaMU (8, 13].  Ilo3utuBHi  edexTn
BUKOPUCTAHHS JOBEACHI B OPTONEIWYHIA KIIHIYHIN

MPaKTUIll TIPH PEKOHCTPYKII 3B’A30K KOJIHHOTO
cyrmoba Ta B JIIKyBaHHI oOcTeoapTpo3y. B psmi
JNOCTI[DKEHb  HIATBEPHKEHO, IO  3aCTOCYBAaHHS
cucremMun Lipogems® Ha TOYaTKOBUX  CTaIisX
0CTE0apTPO3y KOJTIHHOTO CyTI00y Bese 10 3MEHIICHHS
00JILOBOTO CHHJIPOMY, IOKpAaIleHHS KIIHIYHUX Ta
¢dbyHKmioHanbHUX ToKasHuKiB [1, 7, 9]. Kpim Toro,
3rifiHo orysiwy 28 crarteil Ta pe3ynbTariB JIIKyBaHHS
584 mnamientie Mcintyre et al. gilinum BHCHOBKY, 110
BHYTPIIIHBOCYIJIO0OBA Tepamis 3 BHKOPUCTAHHSIM
Me3eHXIMaJIbHIAX CTOBOYPOBUX KIIITHH € OE3IIEYHOIO Ta
CYIPOBOJIKY€ETBCS MO3UTUBHUMH KIIHIYHAMHI
pe3ynbraramu [7].

Bupinennsi HeBUpilleHMX paHille 4YacTHH
3arajbHoi npod/jeMu. AKTyaJlbHUM € BUKOPHCTAaHHS
Me3eHXIMaJbHAX CTOBOYpPOBHX KIITHH i 4Yac
JIKYBaHHS BHYTPILIIHBOCYTJIOOOBUX IEPEIOMIB, LIO
JI03BOJIUTH MOMEPETUTH PO3BUTOK NOCTTPaBMATHIHOIO
ocreoaptposy. OfHaK, CBIMYCHHS IOIO0 MOIIOHOTO
TBEp/KCHHS B CydYacHii JiTepaTypi 0OMeXeHi, ToMy

BUBYCHHS JIaHOTO TIMTaHHS € AaKTyaJbHUM Ta
TIEPCIIEKTHBHUM.

Merta pgociigxeHHSI: OIIHATH e(EeKTUBHICTH
iHTpaomepariifHoro  BBEICHHA  ME3CHXIMaJIbHHUX

CTOBOYpOBUX KIITHH 3 >KHPOBOI TKaHWHH IIiJ] Hac
OCTEOMETAIOCHHTE3Y BHYTPIIIHBOCYTJIO00BUX
MePeIOMiB AMCTAIFHOTO BiJIUTy CTETHOBOI KICTKH 3
TOCTPHM IOIIKO/PKESHHSM XPSIIOBOT TKAHUHH.
Buxsiagenns OCHOBHOTO Marepiaiy.
[poaHaizoBaHO pe3yJbTaTH JIIKyBaHHS 48 MAIIEHTIB 3
BHYTPIIIHBOCYTJIOO0BHMHU TEPEIOMaMH JTUCTAILHOTO
Bigmiy crerHoBoi kictku. Cepen  00OCTEXKEHHX
BUJIJIEHO 2 Tpynu. B nociimkyBaHy rpyiy BKIIOYEHO
19 (39,58 %) marieHTiB, SIKAM JOJATKOBO ITiJT Yac
MIPOBECHHS 0CTEOMETAIOCHHTEZY repenomy
JTUCTATBHOTO BIANUTY CTETHOBOI KICTKH BBOJIMIIA
Me3eHXIMaNbHI CTOBOYPOBI KIITHHH BHUAUICHI 3
XKHUPOBOi TKaHWHH. [lalieHTaM KOHTpPOJBHOI TpyIH
JIOaTKOBOI CTUMYJISILIT XOHAPOTeHe3y He NMPOBOIMIIH,
no rpymu BiimoudeHo 29 (60,42 %) xBopux. Tum
mepeioMy BHM3HawanM 3rimHo  kiacudikarii  AO
(Miiller, 1987). HernoBHi BHYTPIlIHBOCYTJIO0OBI THIIH
nepenomiB 3adikcoBano y 12 (63,16 %) mariieHTis
nociimkyBanol rpynu ta 18 (62,07 %) xBopux rpynu
KOHTpoiro. [IoBHI  BHYTPIIHBOCYTJIOOOBI  THITH
nepesioMiB jiarHoctoBano y 7 (36,84 %) xBopux
nociipkyBanoi rpymu ta 11 (37,93 %) mnauientis

KOHTPOJIbHOT rpymu. Me3eHxiManbHi  cTOBOYpOBIi
KITHHA ~ OTPUMYBalIM 3  JKHPOBOi  TKAaHWHH,
BUKOPHCTOBYIOUM  cucreMu Lipogems®  3rimHO

PEKOMEHAOBAaHOI METOAWKH. Pe3ynbraTu IiKyBaHHSA
omiHfOBaM 3  jgomomoroto  Knee injury and
Osteoarthritis Outcome Score (KOOS).

3a kareropiero «CHMITOMI» JOCTOBIPHO Kparii
pe3yipTaTH CHOCTEpIraayl y TpyHi XBOPHUX, SKHM
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MPOBOJMIIA JIOJATKOBE IHTpPAOINEPALlifHE JIOKAIbHE
BBCJICHHS ME3CHXIMAJbHHUX CTOBOYPOBHUX KIITHH
OTPUMAaHUX 3 KUPOBOi TKaHUHHU — 75,19+6,01 Oauis,
MOPIBHSHO 3 IOKAa3HWKAaMH TPyNU MAali€HTiB, SKUM
JIOJTATKOBOT CTUMYJISAIIT HE BUKOHYBamu — 59,85+6,86
6axniB (p=0,02) (Tabn. 1). Y mamieHTiB AOCTiHKyBaHOT
rpynu [LUISIXOM JOJATKOBOT CTHUMYJIALI

XOH:{popenapaui'l' 3 BUKOPHUCTAHHAM Me3eHXIMaIbHUX
CTOB6ypOBI/IX KIITHH 3 )I(I/IpOBO-ll TKAaHWUHH BAAJIOCA

OTpUMAaTH 3POCTaHHS CepelHIX IOKa3HHKIB 3a
kateropieto «Cumnromm» Ha 20,40 % mopiBHSHO 3
pe3ynpTaTaMu CaMOCTIHHOTO BUKOPUCTAHHSA
Xipypri4yHoro METomy.

Taommms 1

Ouinka cTaHy KoJiHHUX cyrjo6iB 3a mkajiow KOOS y 00cTe:keHUX XBOPUX 3 YPaXyBaHHAM
3alPONOHOBAHOIO METOY JiKYBAHHS

XapakTepucTHKa : Tpymn p
JIOCTIIDKYBaHa KOHTPOJIbHA
Cummnromu, OaniB 75,19+6,01 59,85+6,86 0,02*
bisb, 6anis 69,01£3,50 53,64+10,84 0,03*
DyHKIIiS, TOBCSKICHHE JKUTTS, OaJIiB 73,22+2,17 56,49+7,60 0,04*
DyHKIIIs, CTIOPT Ta AKTUBHUH BiIMOYMHOK, OajIiB 49.21+7,50 44 31+7,41 0,0002*
SIKicTh JKUTTS, OaiB 53,29+7,90 46,77+9,39 0,0005*

*[IpumiTka. BcTaHOBICHO TOCTOBIpHY BiAMIHHICTH MOKa3HUKIB 1pu p<0,05.

Y rpymi XBOpHX [JOCHIKYBaHOI Trpynu 3a
kateropiero «binp» 3adikcoBaHO JOCTOBIpHO Kparii
pesynbratd — 69,01+3,50 GaniB mpu MOPIBHSHHI 3
AQHAJIOTIYHUMH TOKa3HUKAaMU TPYNH KOHTPOIIO —
53,64+10,84 6ainis (p=0,03). Y rpymi nauieHTiB, IKUM
i Yac XipypriuHoOro JIiKyBaHHS J0JATKOBO BBOJIMIH
Me3eHXIMaNbHi CcTOBOYpOBI KJIITHHH, OTpPHMaHi 3
JKHPOBOI TKAHWHHM, PE3yJbTaTH 3a Kareropiero «bimb»
MEPEBUILYBaIN MOKa3HUKU IPyNU KOHTPOIIO Ha 22,27
%.

3HaveHH 3a Kareropieto « DyHKIIis, TOBCIKICHHE
JKUTTSD» Y MALI€HTIB JOCHIIIKYBaHOI TPYIH CTAHOBHIIO
73,22+2,17 GauniB, y NaLi€HTIB KOHTPOJIBbHOI rpymnu —
56,49+7,60 Oanis. [lpu mnOpiBHAHHI OTpPUMaHUX
MOKa3HUKIB 3 ypaxyBaHHSIM 3aIIPOIIOHOBAHOI'O METOAY
JIKYBaHHS BCTaHOBIICHO IOCTOBIPHY BiJMIHHICTb Yy
nocnipkyBanux rpynax (p=0,04). Kpim Toro, y
Mali€HTIB JIOCTIPKYBaHOI TPYIH BAAIOCS JIOCATHYTH
Kpamli pe3ympTaTH 3a Kareropieto  «DyHKIA,
MOBCSIKAGHHE KUTT» Ha 22,85 %, HIX Y KOHTPOJIbHIH
TPYTIi XBOPHX.

JocToBipHO  Kpami  TOKa3HHKHA  (pisuaHOL
aKTUBHOCTI 3a Kareropieto «®DyHKIis, crmopT Ta
AKTHBHUM  BIJNIOYMHOK»  CIIOCTEpiraiu y Trpyrmi

MaIieHTiB A0CHipKyBanol rpymu — 49,21+7,50 Gauis,
MOPIBHSHO 3 IIOKa3HMKAaMH MAali€HTIB KOHTPOJIBbHOT
rpynn — 44,31+£7,41 oGanis (p=0,0002). Ilxaxom
iHTpaonepauiitnoro JIOKAJILHOTO BBEJICHHS
Me3eHXIMaIbHUX CTOBOYPOBHX KIITHH, BUAUJICHUX 3
JKMPOBOI TKaHWHH, BAAIOCS IOKPALIUTH TOKa3HUKH
MAIEHTIB  TOCTIMKYBAaHOI TPYIMH 3a KATETOPIEr0
«DyHKIIIA, CHOPT Ta aKTUBHUH BiAMMOYMHOK» Ha 9,96
%, TIOpIBHSHO 3 TIOKa3HMKaMH XBOPUX TIpYITH
KOHTPOJIIO.

VY mamieHTiB JOCITIIPKYBaHOI TPYNH ITOKa3HUKH
sSKocTi  XHUTTI — 53,29+7,90 OGamiB JOCTOBIpHO
MIEPEBUIYBAIM AHAJIOTIYHI 3HAYEHHS BHW3HAYCHI Y
XBOpHUX Tpynu KoHTpomo — 46,77+9,39 (p=0,0005).
[IInsxoM [OAATKOBOTO BBEACHHS ME3€HXIMaJIbHUX
CTOBOYPOBUX KIITHH 3 JHWPOBOI TKAHWHHU BJAIOCH
MOKPALIUTH TOKa3HUKH 32 Kareropieo «SIKicTh
JKUTTSD» y TIALIEHTIB AOCIi Ky BaHoI rpynu Ha 12,23 %,
IIpY MTOPIBHAHHI 31 3HAUYCHHSAMH KOHTPOJILHOT IPYTIH.

BucHoBku Ta npomo3muii. Takum dYMHOM, B
pe3yibTaTi MPOBEACHOTO KJIIHIYHOTO JOCHIIKCHHS
BJIAJIOCH BCTaHOBUTH JIOCTOBIPHO Kpaii
(YHKIIOHAJIbHI pe3yJbTaTh JIKyBaHHS y NAlli€HTIB 3
BHYTPIIIHBOCYTJIOOOBUMH TEPEIOMaMH JUCTAIBHOTO
BIJUIUTY CTETHOBOI KICTKH 3 TOCTPHM IOIIKOKCHHIM
XpAlla, SKAM I Yac XipypridHOTO BTPYYaHHS
3aCTOCOBYBAJIHM MeE3€HXIMalbHI CTOBOYPOBI KIIITHHH,
OTpuUMaHI 3 JKHpOBOI TKaHWHHU. JloBemeHO, IO
JIOaTKOBE 3aCTOCYBaHHSA ME3CHXIMaIbHUX
CTOBOYpPOBMX KJITHH 3 >XHPOBOI TKaHWUHH CIIPUSE
KpamoMy BIJHOBJCHHIO XpPSIIOBOI TKaHMHH Ta
JOCTOBIPHO KpaIiuM (QyHKIIOHATBHUM pPe3yJibTaTaM y
BiJUIaJICHOMY TIepioIi.
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AHHOTalIl/ISI.HPOBGL[CH aHaJIU3 JIMTCPATYPHBIX UCTOYHUKOB, B KOTOPBIX OCBCIICH NATOICHE3 XPOHUYCCKOT'O
OHAOMETPUTA, MMPOAHAJIN3UPOBAHA €0 POJIb B pa3BUTUN 6€CHHOHI/IH, HCBBIHAIIMBAHUSA 6€p€M€HHOCTI/I, HEyda4d B
HCIOJb30BAaHUN BCIIOMOT'aTCIIbHBIX PEIIPOAYKTHUBHBIX TexHojoru. B crathbe NPUBCACHBI JAHHBIC O BO3MOKHBIX

AIBTCPHATUBHBIX METOJaX BOCCTAHOBJICHUA SHAOMETPUA.

Key words: chronic endometritis, repeated failure implantation, receptivity, platelet-rich plasma treatment.
Knmiouesvie cnosa: XpOHu'{e‘CKuﬁ 3HO0Mempum, noemopHo-HeydauHa}z umniarmayus, peyennmueHocnib,
UMMYHOKOMNnemeHmable K1emKku, 060261W€HH61}I mpom60uumamu niasma Kpoeu.

Beenenne.

[Ipobmema XpOHHUYECKOTO 3HIAOMETPUTA IO CHX
MOp aKTyajibHA ISl MEAMIWHCKOTO COOOIIecTBa, TaKk
KaK  COXpaHCHHE  PENPOAYKTUBHOTO  3TOPOBBS
JKCHIIMHBI U POK/ICHHUE 37I0POBOTO peOeHKa SIBIISIOTCS
MEPBOCTENCHHBIMU 3a/ladaMU. OJTO IOATBEPKAACTCS
MPOTrpaMMHBIMU JIOKyYMEHTaMHU BcemupHoit
OpraHu3alK 3APaBOOXPAHEHUS U TOCYJapCTBEHHOM
nporpammoii  Poccuiickoit  ®enepauun «Pa3Burue
3npaBooxpaneHus» (2018-2025 rr.). XpoHmdyeckuit
SHAOMETPUT JuarHoctupyercs B 37-46% cmoydaeB y
MaUMeHTOK ¢ auarHo3oM “becrogue HescHOro
rege3a”, a npu JauarHoze “TloBTopHO-HEynauHas
ummadtanus” (ITHN) B 47-55% [1] cyqaes. [To sToit
NpUYMHE TpH  OOCICIOBAaHWW  MAIMEHTOK  C
OecruiogueM  0coOyr0  3HAUYUMOCTh  MpHOOpETaeT
U3y4YCHUE CTPYKTYPHO-(QYHKIIMOHAIBHOTO COCTOSHUS
MOJIOCTH MaTKHU U IHJIOMETPHUS.

ITo muenuto ypmanunoit A.B., XpoHHuecKuit

sHIoMeTpUT (X3) — KIMHUKOMOP(DOIOTHIECKUI
CUHJPOM, npu KOTOpOM B pe3ynbTare
MIEPCUCTHUPYIOIIETO TTOBPEKICHUS SHIOMETPHSA

MHQCKIIMOHHBIM aréHTOM BO3HHKAIOT MHOKECTBECHHEIC
BTOpHYHBIE MOpP(OPYHKINOHANEHEIE HM3MECHCHUS,
HapyIIAoMUe IHUKINIECKYI0 OHOTpaHCPOPMALUIO H
PEUeNTHBHOCTD CIIM3UCTON OOOJOYKH TeNa MaTKH.[2]

B COBpEMEHHBIX HUCCIECIOBAHMIX XPOHUYECKUMN
SHIIOMETPUT,  HEPEeIKO,  pacCcMaTpUBAETCs  Kak
ayTOMMMYHHBIH, 6€3MHUKpOOHBIH mporecc. IMMyHHas
HEI0CTaTOYHOCTh SIBIISICTCA Ba)KHBIM
MAaTOTeHETHYECKUM  (aKTOpPOM,  CHOCOOCTBYIOIINM
pPa3BUTHIO  BOCHAJEHHsl OSHAOMETpUs Ha  (oHe
Je3aanTalid WUMMYHHOH CHCTEMBI, BTOPHYHOTO
UMMYHHOTO Je(UIINTa, CHIDKAIOIIETO COMPOTUBICHUE
opraHu3Ma K HH)EKINH.

Ilo pamaeiM  JI.LM. MansleBoi HW  COAaBT.,
XPOHHYECKHUI SHIOMETPUT SBJIACTCS MUKPOOHBIM HITH
MHUKpPOOHO-BHPYCHBIM  3a0oieBaHHeM.  BupycHas
nHeknus BeIBIAeTcS Yy 49% OJKEHIIMH M WIrpaeT
OonpIIyI0 pPOJNIE B HapyleHHH (YHKIHOHAIBHOTO

COCTOSIHUSL JHIOMETPUS M OCJIO)KHCHHOM TEYCHUH
sHIoMeTpHuTa. [3]

ITyante E. ¢ coaBT. B muTepaTypHOM 0030pe
MTUIIET, YTO XPOHNUECKUI SHAOMETPHUT OTIPEIEIICTCS
KaK JIOKQIM30BAaHHOC BOCMAJICHUEC DHIOMETpUS,
XapaKTePU3YIOIeeCs] HAIMYMEM OTEKa, MOBBIIICHHON
IUIOTHOCTBIO KJIETOK CTPOMBI, JTUCCOIMUPOBAHHBIM
CO3pEBAaHUEM MEXIY OJIHUTCIUATGHBIMUA KJICTKAMU H
CTpOMAJBHBEIMH (PUOpOOIaCcCTaMHU, a TaKKe HaJIHYUC
IUTa3MEHHBIX KIIETOK, MPOHHUKAIOINX B CTPOMY. DTH
W3MEHECHHS Ha YPOBHE SHIOMETPHAITLHONH MUKPOCPEIBI
MOTYT ITOBJIMATE Ha BOCTIPHIMYHBOCTb
sHAOMeTpHUsL.[4]

Ha ocHoBaHMM BCcex oIpeesieHIi XpOHIYECKOTO
SH/IOMETPUTA, MBI MOYKEM HPEATIONOKUTh, YTO TaHHOE
3a00J1€BaHME IOJMATHOJOTHYHO M JO KOHI[A HE
H3YYCHO.

IMaTo¢du3nonorusi MUKpPOCpeIbl FHIOMETPHSI.

DHIIOMETpUN - YHUKajJbHas TKaHb, KOTOpas
Mo/IBEpraercs €XKEMECIUHBIM LUKIHYECKUM
H3MEHEHHUSM, MPUBOASAIIMM K  MCHCTpYyallWHy,
nponupepannud, CeKPenud M NeIUIyaln3alud oL
BO3JICHCTBUEM TIOJOBBIX TOPMOHOB. OHAOMETPUH
COJICPKHT OonpIoe pazHooOpasue

MMMYHOKOMIIETEHTHBIX KJIETOK, ECTCCTBEHHBIX YOUMII
(NK), makpoaros, T-ki1eTok u HEUTPODHUIOB, COCTAB
U IUIOTHOCTH KOTOPBIX IEPUOAMYECKH KOJIEOIIOTCS.

[uknuyeckn  3aBUCUMBIE  H3MEHEHHS B OTHX
NOJATpyNIax JEHKOIMTOB H HMX IOCPEIHUKOB,
BEPOSTHO, UTParoT PpeIIaronyto poib B

umintanTaiun[4]. B otmuaune ot aToro, B-nmumdounTs
U TJIa3sMaTH4ecKue KIETKH PEeAKO BCTPEHaloTCs B
SH/IOMETPHAIBHON TKaHU.

B HopmanmeHOM sHmomerpunm B-mumdormter
pACIIONIOKEHBI TONBKO B 0a3aJlkHOM  CIIO€, YTO
cocrasisieT MeHee 1 % oT o01ero yucia JIeHKOIUTOB.
WU wmaoGopor, mpum XD Oonpmas momyisnus B-
JTUMQOIUTOB MPUCYTCTBYET Kak B 0a3zalbHOM CIOe
SHIOMETPHA, TaK M B SMUTEIHMH XeJe3bl, a TaKke B
MPOCBETE HIOMETPHANBHBIX XkKene3.[6] ( cM. puc 1)
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SHTENHA H CTHOAME], 3E00TETHIIHTEE G0CVI0E.
SxcTpas asamE — Mprpargs B-
[ THTVEC MET THLE OLETOE E
B -meod0mums B FIOITETEE
CTPOM SECTOMETDIE IETOMETPHE H
C Eracesmne [mIocEer memes
SISO
TEHOE,
OTEETEE0 A 32
PEIEITHEHOCTS
Asd epesnpargres B- )
BUIETOR B THEHH = = Sary
b D SNSRI E
PEIESITHE BRIE 3ETOLETHE
puc.1
SHIOMETPUSL. Kpome  Toro, E-cenextun Kak coobmiaetcs B JOpyrux  JIOKJIajax,
CIocoOCTByeT JKCIIPECCUU XeMOAaTTpaKTaHTa  COKpalleHue npou3BojcTBa [L-11 snutenuaabHbIMU U

CXCL13, aktuBauuMu MOJIEKYJ aiare3uu B-kierok u
skcnpeccu CXCL1 Ha ypoBHe xene3 sngomerpus. B
3TOIl MHKpOCpene TrpaM-OTpUIaTeNIbHbIE OakTepuu B
SHJIOMETPHH BBI3BIBAIOT AHOMAIBHBIH MMMYHHBIN
oTtBeT ¢ wMurpamueir B- smmmdormroB B crpomy
sHnoMeTpua.  Ha  sHOmomerpuasibHOM — ypOBHE
IUTa3MEHHBIE  KJIIETKM  CTPOMBI  DKCIIPECCUPYIOT
MHOXecTBeHHble HMMyHornoOymusel (Ig M, IgAl,
1gG1 u IgG2), B TO Bpemst Kak M30BITOK ATUX aHTHUTEI
MOXXET HETaTHMBHO IMOBIHUATh HAa HMIIAHTAIHIO
sMbpuoHa.[6]

B uccnegoBanuu, nposegeHHoMm [u Ilbetpo u
COABT. TOKa3aHO, YTO MpPU X3 CTPOMANbHBIE KIETKH
cekperupyior Oenok IGFBP1 Bo Bpems mpomecca
JenTy aTT3aLIH, OKa3bIBas OTpHLATENbHOE
BO3JCHCTBE  HAa  TpOIecC  WMIUIAHTaUH |
npotuBonelcTBytoniee  aeiicteue  IGF2.  Takum
oOpazoM, yBemmueHnue okcnpeccun IGFBP1 wu
ymenbmenne oskcnpeccun IGF1 mpm XD  moxer
NPUBECTH K HEONAarONpUATHBIM  YCIOBHSAM  JUISA
MMIUTAaHTAIlN U SMOPHOHAIBHOTO Pa3BUTHSL.[7]

Takum o6pa3oM MBI BHIUM, 9TO X3 MOXET
OKa3aTh OTPHIATEIIFHOE BIMSHHE HA BBIPAOOTKY
IIUTOKMHOB, HAapymHTh (QYHKIHUIO O3HAOMETpUS U
BBbI3BaTh AHOMAIIBHYIO CTPYKTYpy JIEHKOIUTOB, 4YTO
OPUBOAUT K W3MEHEHHUIO CEKPEeUUH MapaKpUHHBIX
(akTOpOB, y4YacTBYIOIIMX B  OHJOMETPHAILHOMN
BOCIIPUMMYHBOCTH.

CTPOMANbHBIMU  KJIETKAaMH MOXET TPHBECTH K
JCPETyIISIAN TpodobiIacTHIeCcKOit WHBA3WH,
accoummpylomeiics ¢ OecruiogueM. AHAIOTHYHBIM
obpaszom, Oomee Hm3Kas akTuBHOCTH CCL4 mpu XD
MOJXKET TpUBECTH K cokpameHuto Habopa NK u
Makpo(haros, 4To OoOBsICHACT HaOIIOMAaeMBIe HEyOadu
nMmiutanTanuu[8].  Kpome  Toro,  mOHMXKEHHas
perymsamuss BCL2 u  CASP8 |, cBs3aHHas ¢
aktuBu3anueir BAX , BBI3bIBaeT SHAOMETPHAIHHYIO
KJIETOYHYI0 YCTOHYMBOCTh K amomnTo3y W HapylIaeT
MIPaBUIIBHBII MIpOIlecC UMIUTAHTAIUH.[9]
Jlnar1ocTMKa XpoOHHYeCKOro 3HI0MeTPUTA.
Ha ceropnsimHuii 1eHb BONPOCH JAWArHOCTHKH
XPOHHUYECKOTO JHJOMETPHTA OCTAIOTCS CIIOPHBIMU.
30/I0TBIM ~ CTaHAAPTOM  JHArHOCTHKH  SIBIISIETCS
Mopdonoruueckoe nccaenopanne. Mopdosornyeckne
KPUTEPUH XPOHUYECKOTO HHIOMETPHUTA  XOPOIIO
W3BECTHBl M BKJIIOYAIOT B ceds OdYaroBble WIN
muddy3HbIe TUMQOUTHEIE WHQWIBTPATHI,
pacmonararoniecs 0OBIYHO BOKPYT JKeJie3 U COCYIOB,
(¢ubpo3 CTPOMBI, CKJIEPO3 CTEHOK CIHUPAIbHBIX
apTepuii, MmIa3MaTU4YecKue KIETKH. AOCOIIOTHBEIM
JI0Ka3aTeIbCTBOM BOCTIAJIUTEIBHOTO mporiecca
SIBIISIFOTCSI IMEHHO IUTa3MaTHYECKHUE KIIETKH B CTpOME
supomerpus.[10] BmecTe ¢ TeM OBUTO YCTaHOBICHO,
YTO  HaIMYME  IUIA3MaTH4eCKUX  KIETOK  HpH
XpPOHMYECKOM DSHAOMETPUTE HE KOPpEeNIUpyeT ¢
OakTepuadbHOW KOJIOHM3AIMEH OJHAOMETpUS WU
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KIIMHUYECKUMH  TPOSIBJICHUSIMH ~ BOCHAJIUTENbHBIX
3a00JeBaHUN OpraHoB Manoro Tasa[ll] Tak,
SHIOMETPUT OBLI THCTOJIOTMYCCKH TUATHOCTUPOBAH 10
HAIMYUIO TUIa3MaTHMYECKUX KIETOK Juuib y 39%
JKCHIIUH, KOTOPHIM OBUIa MpOBEACHA Oworcus
SHIOMETpHs, Toraa kKak y 82% HaGmopanuch
TIOJIOXKHUTEIBHBIE PE3YNIBTAaThl MHUKPOOHOIIOTHIECKUX
MOCEBOB M THCTEPOCKONMMYECKHE  CHMIITOMEI
sHpoMeTpuTa. [la3MaTiHdecKkue KIeTKH — OCHOBHOE
JIOKA3aTeNbCTBO XPOHWYECKOTO DJHIOMETPUTA, HO
MMEHHO WX BBIABICHHE IIPEJICTABISICT OOJbBIINE
TPYAHOCTH  W3-32  HECOBEPIICHCTBA  METOJUK.
HeBo3MOXKHOCTE  HMX  OOHAapyXeHHS Jaxe IpU
OYEBHUIHOM DHAOMETPUTE CHUKAET AUATHOCTUYECKYIO
[EHHOCTh MOP(OJIOTHYECKOT0 UCCIeIOBaHus. B cBsizu
C 3TUM OBUIO MPEIJI0KCHO UMMYHOTHCTOXHUMUYECKOS
ompeneneHue MeMOpaHHOro Oenka cuHaukaHa 1[12],

KOTOPBII B DHIOMETPHM  SABIAETCA  MapKepoM
IUIa3MAaTHYECKUX KIETOK W €ro OoOHapy>XeHHe
YBEITHMIMBACT JMarHOCTHYECKYIO LIEHHOCTh

TUCTOJIOTMYECKOro ucciaeaoBanus 10 85%. Buenpenue
UMMYHOTHCTOXMMHUYECKHX  METOMOB  CIJIQXXHBAIOT
pasIuuus MEXIY pPe3yJIbTaTaMH THCTOJOTMYECKUX H
TUCTEPOCKONINYECKUX METOJOB ucciuenoBanuil. Takum
00pa3oM, HMMYHOTHCTOXHMHYECKOE HCCIIEJOBaHHUE
SHJIOMETpPHUS, IO3BOJIAIONIEE YCTAHOBUTH HUMMYHHBIN
XapakTep TOBPEXACHUS DSHIOMETpHUs, TOJIYyUUIIO
IIMPOKOE  paclpoCTpaHEeHHE  BBUAY  BBICOKOI
JIUarHOCTUYECKOM ILIEHHOCTH. B TO ke Bpems
MPOTHUBOMOIOKHBIM SIBIISIETCS TIPEAJIOKEHHE
9KCIIEPTOB ~ CTaBUTh  JAWAardHo3 Ha  OCHOBaHWH
rucrepockormu. Cicinelli u coaBT. mpemIoXMIN
CIIeTyFOLIHe THCTEPOCKOTTNYECKHE KpPHUTEpUH:
€IMHUYHBIE MJIN MHO)KECTBEHHBIE OUaru THIIEPEMHUH CO
CBETJIBIM TOYEUHBIM [IEHTPOM, TaK Ha3bIBaeMBbIi
«CHMITOM KIIyOHUKI», CTPOMAJIBHBINA OTeK (OJ1eaHbIH
Y YTOJILIEHHBIN SHAOMETpUil B (haze nposiudepannun) u
MUKPOIIOJIUIIBL (nebomnprne NIEJUKIOPHBIE,
COCY/IUCTBIE BBICTYIIBI CIM3UCTOM MaTKH pasmMepoM 1
MM). [13] Io3umus 3T0i TPyIIBI 3aK/II0YAETCS B TOM,
410 X3 AMAarHOCTUPYETCS HAJIMUKUEM 110 KpailHel mepe
OJTHOTO IIpU3HAaKa, M OHM COOOIIMIM O BBICOKOH
YyBCTBUTEIHHOCTH " crienuduaHOCTH
THCTEPOCKOITNYECKOM JIMarHOCTHKH B
THCTOJIOTHYECKOM MOATBEPkKACHHN XO.

o pamuemm Liu Y, Chen X u coaBropoB
oOHapy>keHHe THIIEPEMUHU SHAOMETPHS,
MHUKPOIOJIUIIOB WIH SH/IOMETPHAIBHOTO
HMHTEPCTUINAIFHOTO OT€Ka BO BPEMS T'MCTEPOCKOIHH
JIOJDKHO TIPeIynpeuTh O auarHo3e X3, HO oOImas
TOYHOCTh THUCTEPOCKOMHMUYECKOTOo 00CIeOBaHUS B
otHomennn auarfosa XOK cocrasiuser nmmb 67%,
MO3TOMY €r0 HE CIEAyeT UCIOJB30BaTh I 3aMEHBI

THCTOJIOTHYECKOTO  OOCIEOBaHUS B  KauyecTBE
JIMarHOCTHYECKOTO CPe/ICTBa BhIOOpA[14]. ¥V xeHIuH,
y KOTOPBIX BEPOSATEH MUAarHO3 X3, 3HIOMETpUATbHASL
OuorcHs ODKHA OBITh TOJYYCHA JUI UCCIICAOBAHUS
IUTa3MEHHBIX KJICTOK MMMYHOTHCTOXMMUEH, KOTOpas
JIOJDKHA OCTaBaThCS MPEIMOYTHTEIBHBIM METOAOM
JTUarHOCTHKH.

Kinnuka.

XD wdgacto sBusgercs OECCHMITOMHBIM —HIJIH
MPOTEKACT C HECMEMUPUISCKUMHA KIMHUICCKUMHU
CHMIITOMaMH, TAKUMH KakK 0OOJIb B Ta30BOW 00JacTH,
aHOMQJIFHOE MAaTOYHOE KPOBOTCUCHHE, CIHOTTHHT,
JUCTIAPCYHHS, BAaCMHWUT, NCPUOJUYCCKUIM IHCTUT U
JICTKUN KEITYTOYHO-KUIIICYHBIH JTUCKOM(bOPT.
Hecneuugudaeckue CUMIITOMBI u BaXXHOCTb
MIPOBEACHUS ouoncuu SHIOMETPHS JUIS
MOJNTBEPXKICHUS  JMAarHO3a  3aTPyIHSET  OICHKY
pactipocTpaHEeHHOCTH 3TOT0 3a0oJeBanHus.[15]

OCHOBBIBasACh Ha NAaHHBIX OHWOIICHU SHIOMETPHS
TIAICHTOB, TIePEHECIINX JTUATHOCTHYECKYTO
THECTEPOCKOIIUIO IO TIOBOXY J0OpOKadecTBEHHOM
MAaTOJOTHH  MAaTKH,  pPacHpOCTPaHEHHOCTh  XO
cocraBiusger 10-11 % ot oOmel YHCIEHHOCTH
Hacenenus , 3-10% OT mamMEHTOK C aHOMAaJIbHBIM
MaTOYHBIM KpPOBOTEUYEHHEM M 10 72 % KEHIIUH ¢
MOJIO3PEHHEM Ha BOCIAJICHHE Ta30BBIX OPraHOB B
CBA3U C 3a00JICBaHUSMHM, TEPEIABACMBIMH IOJOBBIM
mytem (3IIIIII)[4]. Yro xacaercs MalUEHTOK C
oecruiomueM, TO CTENCHb  PACHpPOCTPAHCHHOCTH
3HAYUTEIBPHO  BapbUpPyeT B  3aBHCHMOCTH  OT
HCTIONB3YEeMOr0 MeTofa OWomlcuu W oOciexyeMon
MOMYyJSIUA. B TEepCIeKTHBHOM  HCCIICIOBAHHUH,
ommyoimukoBaHHOM Cicinelli 1 coaBT. , B KOTOPOM OBLITO
MIPOBEJIEHO B oOmeit CIIOKHOCTH 2190
JUArHOCTHYCCKHUE THUCTCPOCKONMUU C Pa3IHYHBIMHU
noKa3aTeNsiMH, OHU oOHapyxuimu Hanuuue 20% (438
MaIUeHToB) ¢ X3, cpeau KOoTophix 37% Tarke ObLIH
6ecrmoanbiMu. [ 16] OnHako Kacuyc u ap. cooOuiuniu o
TOM, YTO  PacHpOCTPAHEHHOCTh  3a00JieBaHUs
cocraiseT aumsb 2.8 %.[17]

XD ™MoxeT OBITh pPE3yNbTaTOM NPUCYTCTBHS
WHQPEKINOHHBIX areHTOB U CTPYKTYPHOH MaTOJIOTHH
MTOJIOCTH MAaTKH, TAKUX KaK HAJIMYWE BHYTPUMATOYHOTO
ycrpotictea (BMC), TOACTU3UCTBIX MHOM, MOJHIIOB,
COXpaHCHHBIX  TPOAYKTOB  3adaTsi. Hawmbomee
YacTHIMA ~WH(EKIMOHHBIMH  areHTaMH  SIBIITIOTCS
pacnpocTpaHeHHbIe OAKTEPUH, YACTO BCTPEUAIOIIHECS
B YPOTCHUTAJIBHON 00J1acTH, Takue Kak Streptococcus
(27%), E. coli (11%), Enterococcus faecalis (14%) u
Ureaplasma urealyticum (11%). Hammune Chlamydya
tr. cocransier Bcero 2.7%, a Neisseria ¢. IpaKTHY€CKH
He 0OHapyXUBAETCs Kak BO30ymuTesb XO. [4]
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Tabmura 2[16].

Crnenuduyeckne ITHOTOTHYECKHE ATEHThI XPOHNYECKOI0 JHIOMETPUTA B 00pa3nax 3HA0OMeTpHii
JKEHIIMH, NIOIBEPralOIUXCsl THCTEPOCKONNH, 0 Pa3JIHYHBIM NpHU3HaKaM (n = 438)

Escherichia coli 50
Streptococci 122
Staphylococci 20
Enterococcus faecalis 62
Chlamydia 12
Ureaplasma 44
Yeast 10
Total 320
Tabmuma 3[18].

Cnenunduyeckne 3THOJIOTHYeCKHe areHThl XPOHHYECKOT0 JHAOMETPUTA B IHIOMETPHATBHBIX 00pa3ax
0ecIIOIHBIX JKeHIIMH ¢ IOBTOPHO-HEYIaYHOIi MMILIAHTALIH .

Corynebacterium 10/142 (7.0)
Enterococcus 15/142 (10.6)
Escherichia coli 14/142 (9.9)
Klebsiella pneumoniae 2/142 (1.4)
Streptococcus spp. 11142 (7.7)
Staphylococcus spp. 12/142 (8.4)
Chlamydia trachomatis 2/142 (1.4)
Neisseria gonorrhoeae 0/142 (0)
Mycoplasma 12/46 (26.1)
Ureaplasma 20/46 (43.4)

[TosTOMY BO3HHKAeT BOIPOC O IMPOUCXOXKICHUH
Oakrepmii Bo BHyTpmMaTouHOH monoctu. Cicinelli u
COABT. HCCIENOBaIM  OakTepHalbHBIE  KYJIbTYPHI
SHIAOMETpHANbHOM TKaHu y 438 mDalueHTtoB u
00OHapy>KWJIM TTATOTEHBI TOJIbKO Y 73 % u3 Hux. Kpome
TOT0, y MAIMEHTOK, Y KOTOPBIX MaTOTEHHBIE OAKTepUU
OoOHapy>XeHbl M B BarMHAJBHBIX BBIIENCHUSAX, U B
9H/IOMETPUANBHON TKaHH, TOJIBKO Y 32.6% 3T0 OHU U
Te ke MHQEKIMOHHBIE areHThl. DTO JI0Ka3bIBAET, YTO
pe3yIbTaThl OaKTepHATBHBIX KYyJIBTYp BJaraiviia He
MOTYT MpeACKa3aTh 3HIOMETPHUAIBHBIA MUKPOOHOM y
nanueHToB XO[16]. Kpome Ttoro, mpuumna X3 He
00513aTEIEHO MOXKET OBITh BOCXOAAIICH HH(EKIHEH OT
WHTpaBaruHajdbHOW  OakTepuasbHOi  Quoppl, a
HapyllIeHHe OSIUTeIHaNbHOro Oapeepa (Hampumep,
THHTMBUT )  TOPUBOAUT K  TI'€MaTOT€HHOMY
PacTpOCTPaHEHNIO TEPOPATBHBIX WM KHUIIEYHBIX
GaxTepuii, YTO TO3BOJISIET OOWTAIOIINM OaKTepUsSM B
CIIM3HUCTHIX YYaCTKaX POTOBOM MOJIOCTH M XKEIyI0YHO-

KHUIIEYHOro TpakTa[l9] koJoHU3UpOBaTh AMCTAIbHBIE
YYaCTKH CITM3UCTOW 00OJIOUKH.

[Mocnemuue uccnenoBaHUS TaKKe MOKA3alH UToO,
BO3MOKHO, MHKPOOPTaHU3MBI OPIOITHOH ITOJIOCTH H3
eIy TOYHO-KUIIIEYHOTO TPaKTa IOMAaNaloT B MAaTKy
yepes dautonueBsl TpyObI[20].

B mocnennee Bpemsi ObLIM pa3pabOTaHbl HOBBIC
METO/IbI, MO3BOJIIONINE OOHAPYKUBATh HEOOJBIIOE
yucno OakTepuil C BBICOKOH YYBCTBHTENILHOCTBIO.
HccnenoBanusi ¢ HWCMOJB30BAaHHMEM OTHX HOBBIX
METO/I0B [OKa3aju, YTO BHYTPHYTPOOHAs
KOJIOHHM3alusl OaKTepwid  MPOUCXOTUT  Jaxke B
HOpPMAIIbHOM (PU3UOJIOTHMIECKOM COCTOSHHU. Panee
oOHapyKeHHe OaKTepHaIbHOMN KOJOHU3AIMU 3aBUCEIIO

OT  HCMOJIb3YEMOIo  MeToJa  KYJIbTHBUPOBAHUS,
KOTOPBIH, KaK MIPaBHJIO, HE T03BOJISII
OXapakTepu3oBaTh Majible KoJoHHMH. OmgHaKo B

mocyenHee BpeMst Manias Omomacca MUKpOOHOTHI[21]
MOXET OBITh OXapaKTepU30BaHa M BbBIACIAHA TIPU
TIOMOIIY TEXHOJIOTUHU KOJIMYECTBEHHOM MOJIMMEPa3HOM
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LCIMHON peakiMi W CEKBCHHPOBAHUECM CJICIYIOLIETO
nokojeHusd reHa 16S rRNA. C mnomompio 3THX
METOZIOB OBUIO OOHApPY>KEHO, YTO JIAKTOOAIMIUIBI
JOMUHHUPYIOT B JHIAOMCTPHH 3IOPOBBIX JKCHIIHH, a
Takxke B MUKpodiope Biaranuia. Tem He MeHee, Fang
M COABTOPHI COOOLIHIN O OOJiee BHICOKOM IMOKa3aTese
BBISIBIICHHST ~ JIAKTOOAIMT Yy TIAlMCHTOB c
SH/IOMETPHATHHBIMA MOJIATIAMHA 381051 c
SHAOMETpHAIbHBIME mosanamMu 1 X (38.6% u 33.2%,
COOTBETCTBEHHO) II0 CPaBHEHHIO CO 3JI0POBBIMH
keHmHaMu (6.2%). Kpome Toro, Hammume pneBaTH
MATOTCHOB OBUIO OICHEHO B PEXUME PEaIbHOTO
Bpemenn [II[P B »sHOOMeTpHalbHBIX 0Opasmax
MAIlMEHTOB, KOTOphle ObUIM 0OcienoBaHbl Ha XD
UMMYHOTHCTOXUMHMYECKOH auarHoctukoit CD138.
AHAJIOTHYHBIC TIOKA3aTeNd OOHAPYKCHUS MMATOTCHOB
HAOJFOIAaJIMCh Y MaUeHTOB ¢ XD 1 manueHToB 6e3 XD

(24/40 mporm  14/25)[22]. DOt pe3yabTATHI
YKa3bIBAIOT Ha HETIOCJIEeIOBATEIEHOCTh B
0oOHapy>XeHHH MHUKPOOPTaHU3MOB BHYTPU MOJOCTH
Matkn npu  XO. Takum o0pa3oMm, OCHOBHOI
npobnemoit XD cumTaeTcss B3aUMOJCHCTBHE MEKIY
MHUKPOOPTaHN3MaMH u SH/IOMETPHUATHHBIM
MMMYHHTETOM, a HE TpPOCTO  MPHUCYTCTBUE

MHUKPOOPTaHH3MOB B  JSHAOMETPHH, TaK  Kak
MOCJTEACTBUS 3TOTO B3aUMOJCHCTBUS BIUSIOT Ha
Jenuayanu3auio 1 UMIuIaHTanuo. CoOTBETCTBEHHO,
JUId  yIy4dlIeHHs TPOTHO30B HUMIUIAHTALMM MpHU
cuaapome [THU, Tonbko anTHOAKTEpHANbHON Tepanuu
MOXeET OBITh HEIOCTATOYHO.

IIpumenenne aHTHOAKTEPHUANBbHON Tepanuu

npu XD M ee BJIMAHHE Ha MOCJICAYIOUIYIO
¢epTHABHOCTD.
PaccMoTpuM  mccienoBaHUs, — MPOBEICHHBIE

Jlxorncronom-Maxkananuu[23] u np., u Cicinelli u ap.,
rae naiueHTku ¢ [THW Obuti moaBEpTHYTHI JICUEHUIO
anTubnoTHKamu. [lanenTky B TeueHue ABYX Helelb
JICUYUITACH 100 MT JIOKCUIIMKJIUHA, 3aTeM
UIpoQIoKcalluHOM W MeTpoHuaazoinom 500 mr
(mBaxxapl B JIeHb) B TEUYEHHE JIByX HENENb B TeX
CITydJasix, Koraa BCE erie HaOJTI0TATHCh
MOJIOKHUTEIBHBIC KYJIBTYPHI.

Uro xacaercsi perpoAyKTUBHBIX ITOCIEACTBUH, TO
Cicinelli[24] u np. oOHapyXwWiIH, 4TO KOI(PPHUIIUEHT
JKUBOPOXKJIEHHBIX cocTaBisieT 61% y mauueHToB,
pearupyromux Ha aHTHOWOTHKH, B TO BpeMs Kak
K03((OULHEHT KUBOPOIKIESHHBIX COCTABIISLT JIUILB 13%
y TalueHTOB, KOTOpblEé HE pearupoBaid Ha
aHTUOMOTHYECKYIO TEPAITHIO.

B nenom 06a uccnenoBanus CBUAETENLCTBYIOT O
TOM, 4TO0 X3 OKa3bIBaCT HEraTUBHOE BO3JICHCTBUE Ha
SHIOMETPHUATHHYI0O  BOCHPHMMYUBOCTH U HTO
aJieKBaTHAsl PEakiys Ha aHTHOMOTHYCCKYIO TEPaIHIO
MOXXET 3HAYUTEJNBHO YIYUYLIUTh PENPOLYKTHUBHBIE
pesynbratel. TeM He MeHee, JIUarHOCTHYECKas
THUCTEPOCKOIMS caMa W SHAOMETpPHANIbHAs OWOIICHS
TaK)X€ MOTYT UrpaTh MOJOXKUTEIbHYIO poib. C 0JHOM
CTOPOHBI, TUCTEPOCKOTHS MOXKET (HPU3UUECKH yAalsiTh
OakTepuanbHble  OWOIUICHKH, UCIOJb3yeMble B
naropmsuonormn  X3J; C  Opyrol  CTOPOHHI,
SHIOMETpUAIbHAS OMOTICUS U TTOCIEAYIOMUN MPOIIECC
BOCCTaHOBJICHHMSI MOTYT CIOCOOCTBOBAaTh CEKpEIUU

LUTOKMHOB M (AaKTOPOB poOCTa B IHIOMETPHH,
YYacTBYIOUIMX B MMIUIAHTAL[MH SMOPHOHA.

B npyrom uccrnenoBanunu Cicinelli u ap. neunnu
6ecrmoanbix marueHToB ¢ [THU cucremarnueckumu
peKUMaMH aHTUOMOTHKOB B COOTBETCTBHH C HX
SHJIOMETPHANBHBIME ~ MHKPOOHBIMU  MPOQUISIMU -
AMOKCHIIWUIMH + KJaBynaHat (2 T/ICHb B TEUCHHE §
naeir). [lammentsr ¢ wH(pekunell, BBI3BaHHON
Mycoplasma u Ureaplasma JIequiInch JKO3aMHUIIITHOM
(2 r/cyTku B TeueHwe 12 mHeit), a MuHOIMKINH (200
MT/CYTKH B TeueHHe 12 qHeit) BBOAWICS B YCTOHUHUBBIX
cllydasix, BTOpPOH JHHHEH Obla  KOMOWHAITHA
uedrpuakcona (250 Mr, ogHOKpaTHas /103a B BUJE
BHYTPHMBIIIEYHON HHBEKLUH), AOKCHIMKINHA (200
Mr/neHb B TeueHue 14 nHeit) u merponumasona (1000
Mr/cyTku B Teuenue 14 nueit). 28% (17/61) manuenToB
XD ObUIM THUCTONATOJOTMYECKH BBUICYEHBI MOCIE
MIEpBOTO Kypca aHTHOMOTHKOB, 23% (14/61) u 25%
(15/61) manueHTOB, BBUICYCHHBIX BTOPBIM U TPETHIM
KypcaMHl aHTHOMOTHKOB, COOTBETCTBEHHO. Takum
obpazom, XD coxpansicst y 25% (15/61) manmenros
IociIe TpeX IOCIEAOBATEIBHBIX KypCOB JICUCHUS
AaHTUOMOTHKAaMHU. OTH pe3yJbTaThl YKa3bIBAlOT Ha
3G QEKTUBHOCT,  NEpOPaJbHOM  aHTHOMOTHYECKOMN
Tepanuu X3[24].

AJbTepHATHBA AHTHOMOTHKAM.

IlepopanbHblil AHTUMHKPOOHBIN pexuM
CUMTAETCS 30JIOTBIM CTAHAAPTOM MpH JeueHuH XO.
XOoTs ~ aHTUMHKPOOHBIE  CPEACTBA  YCTPAHSIOT
SHIIOMETPHANBHBIC  CTPOMAlbHBIE  IIIa3MAIIHTHI,
N3MCHEHUSA 9H/IOMETPHATBbHBIX/BHY TPUMAaTOYHbIX
MUKPOOHBIX Tpoduineil manueHToB ¢ XD OCTaOTCA
HESICHBIMHL. [pennoxen LIAPOKUH CIIEKTp
aHTUOMOTHKOB ISl JIedeHHs XO, TaKhX Kak
JOKCHLIMKIIMH, LUNPO(IOKCAlMH, METPOHHIA30ll,
orokcanuH, aMOKCHUILIMIIJIHH, KJIaByJIaHAT,
JDKO3aMHIIMH W MHUHOUMKIMH[25]. Bmecre ¢ Tem
HEKOTOpHIe ClTydau X2 HE JIAr0T
YIOBJIETBOPUTEIBHOTO OTBETa HA OJTH IIMPOKO
NpUMEHSIEMbIE METOJIbI JICYCHUS], YTO O0OYCIIOBIMBAET
HEOOX0ANMOCTh U3yUYECHUS IbTEPHATHBHBIX
BapHUaHTOB IPH PACCMOTPEHNH TaKUX CIy4acB.

Kak wu3BecTHO, mpeKpalleHHe BOCHAJICHUS
MaTOYHOM CTPOMBI COCTABJIIET OCHOBY Tepanuu XO.
OTOH LeNu MOTYT CIIY)XUTh Pa3iIMYHBIE MEXaHU3MBI,
TaKhe KaK YCHJICHHBIH alonTo3 MPOBOCIAINTEIBHBIX
KJIETOK, yMEHBIIEHHE O3KCIPECCHH 3HAYUTEIHHOTO
yrciaa (aKTOpoB, BKIIOYAs MPOCTArjaHIUHBI, TPO-

BocnanurtenbHpie  nutokuHbl  (IL-1, Tnfo) wu
MaTpUYHBIE METaJUIONIPOTEHHA3HI, a TaKKe
NOBBIMICHHAs ~ JKCHPECCHs  aHTUBOCHAINUTEIBHBIX
MOJIEKYI, BKJIFOUAst AQHTarOHUCT  peIenTopa

uHTepieliknHa 1 W penenTop Qakropa HEKpo3a
omyxomu (TNFR). Kpome Toro, Obuto oOHapyskeHO,
YTO pacUIelUICHNE XEMOKHHOB C MaTpUYHBIMHU
METAUIONPOTENHA3aMH TPUBOANT K 0Opa3oBaHUIO
AQHTUBOCIIAJMTENBHBIX (DAKTOPOB, B TO BpeMs Kak

YBEIMYEHHE BBDKMBAEMOCTH KJIETOK B  OdYarax
BOCIIAJICHNS,  BBI3BAHHOE  B3aWMOJCHCTBHEM  C
BHEKJICTOUHOH  MAaTpHLEH, YacTo CHOCOOCTBYET

MIpEeKpaIIeHUIo BocHaneHus[26].
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BuyTpumarouHast Tepanus o0OraiieHHOM  HacTynmwia  KJIMHMYecKass OepeMEHHOCTb,  OJHa

Tpomborramu 1asmoit  kpou (OTIIK) moxer  OepeMeHHOCTh IepecTajla pa3BUBAThCS HAa paHHEM

aKTHUBUPOBaTh ~ MHOTHE W3  BBIIIEYMOMSHYTHIX  cpoke[30].

nporieccoB. [IpumeHeHHEe (HaKTOPOB Ha OCHOBE 3akJroueHue.

TPOMOOIIUTOB B TIOBPEXJCHHBIX TKAaHAX MOXKET YacToTa BCTPEYaeMOCTHU XPOHHUYECKOTO

CIOCOOCTBOBAaTh O3/I0OPOBUTEIEHOMY OOHOBIICHHMIO M DHIOMETPUTA B HACTOAIIEE BPEMs JIOBOJBHO BBICOKA,

pereHepanyy. bHoaKTHBHEIN XapakTep ITHX GaKTOpPOB, M, HECMOTPS Ha 3HAYUTEIIHHEIC ycnexu

COCTOSIINX M3 KOAryJIAIHOHHBIX (PaKTOPOB, OCIIKOB C
AHTHOAKTCPUATBFHBIMU B (QYHTUIUIHBIME d()dekTamu
¥ MEMOpaHHBIX TIIMKONPOTENHOB, OKA3bIBAIOT IPSIMOE
U IPONOPLUUOHATIBHOE BO3ICHCTBUE HA UHTEPIICUKIHBI
U CHHTE3 XEMOKHMHOB, YTO, COIJIACHO COOOIIEHHMSM,
MO3BOJISIET peryiupoBaTthb BOCIIAJTUTENBHBIE
CUMMTOMBI[27].

Mo mamupiM Yy um ap., mopaMUH U HOHBI
KaJbIysl, ab(ha-rpanysipHble (GakTopbl pocTa UMEIOT
OTPOMHOE 3HAuYeHWE Ui 3aXUBJIECHHS paH U
pereHeparmu TkaHeii[28]. HemaBHo mpoBeneHHOE
HCCIIEJIOBaHNE, IIOCBAIICHHOE W3YYCHHIO KOOBLT C
XPOHHYECKHM  JICT€HEPATUBHBIM  JHIOMETPHUTOM,
nokaszano, uro uH(py3us markm PRP B kauectBe
UMMYHOMOYJISITOPa BOCHAIUTEIFHOTO OTBETA, MOXKET
MOJyJIMPOBATh JIOKAJIbHBIH BOCIIAJIHTEIbHBIH OTBET,
yMeHbIIas KOJINYECTBO NOJIUMOP(HOSIEPHBIX
HeWTpoduioB B cTpoMe MaTku[26].

Kpome Toro, BHyTpumaTouHas Tepanus OTIIK
MoKa3aja, 4T0 OHa CIIOCOOCTBYET 3HIOMETPHAIEHOMY
pocTy, yhydilias pe3yJbTaThl OEpeMEHHOCTH Yy
MAalMeHTOK C TOHKMM JHAOMETpUEeM H3-3a (pakTopoB
pocra. B coctas OTIIK BxomsaT Takue GpakTopsl pocta
KaK: COCYIMCTBIM SHIOTENMANbHBIA (haKTOp pocTa,
takTOp  pocTa  Ha  OCHOBE  TPOMOOLMTOB,
TpaHCchOpMUpYIOMUA (pakTop pocta OerTa, WHCYIMH-
MOJOOHBIN (akTOp POCTa, SMUACPMATBHEIN (aKTop
pocta, (akTop, KOTOPBIl CTUMYJIHpYeT IIpolecc
3aKUBJICHUS.

B surepatype ommcaHBl CiydaW IpPUMEHEHHUS
texdoysorun OTIIK B neuenunm nanpeHTOK ¢ X0,
YCTOMUMBBIM K AaHTHOAKTEPHATIBHON Tepanmuu, u
uccnenosanue K.Sfakianoudis u coasTt. mokasbiBaer,
yro OTIIK o6GnamaeT moTEHIIMAIOM HUCIIOIb30BAaHNUA B
Ka4eCTBE YCIIEIIHOTO TePareBTHIECKOT0 HHCTPYMEHTA
st XO[25].

Tak, B 2015 r. Y.Chang u coaBT. nmpeacTaBuin
JaHHbIe 00 A(QQEeKTHBHOCTH  BHYTPHUMATOYHOU
nepdy3uu A CTUMYJISIUKA POCTAa SHAOMETpHUS y 5
MallMeHTOK,  MepeHeclImX  OTMEHy  IiepeHoca
SMOpDHOHOB  BBHJY  PE3UCTEHTHOTO  «TOHKOTO)
sHnoMerpus. [locnme jeyeHMs y Bcex MAIMEHTOK

OTMEUEH  aJEKBaTHBIH  POCT  DHAOMETpUS U
3apETUCTPUPOBAHO  HACTYIUICHHE  KIMHHYCCKOU
O6epemenHocTH[29].

[NaToreneTmueckas 000CHOBaHHOCTh

UCIIOJIb30BaHMs 000TaleHHOH TPOMOOIINTAMH TIIIa3Mbl
kpoeu npu [THUM crana odeBHOHON TOJIBKO IOCIE
BBISIBJIGHUSI HEJOCTATOYHOCTH IKCIPECCHH (HaKTOPOB
pocTa B 3HIOMETPHH Y MAlHUEHTOK C IOBTOPHBIMHU
Heaq)(beKTI/IBHBIMI/I IIOIIBITKAMM HMIUIAHTAIlUU 110
CpaBHEHMIO C (EepTWIBHBIMH JKEHIIMHaMH. B
uccnenoBaanu L.Nazari u coat. 18 sxenmun ¢ [THU
MepeHecan BHyTpuMaTouHyr mnepdysuro 0,5 wmi
OTIIK 3a 48 4 10 nepeHoca sMOpHOHOB. Y 16 xeHIINH

PETPONYKTHBHOM MEIMIMHBI, YacTOTa HACTYIUICHUS
OepeMEeHHOCTH TIOCIIE JICUCHHS JAaHHOTO 3a00JIeBaHUA
BCE eIe OCTAaeTCsi HU3KOH, W3 JTOro Ciemyer
HE00XOUMOCTh TIIATEIILHON HOATOTOBKH
SHIOMETPHSA K MMIUIAaHTAMHd SMOpPHOHA, OCOOCHHO Y
KEHIIUH ¢ paHee Oe3yCHEUIHBIMU HCXOJaMH JTaHHOMN
nporpamMmbl. [109TOMy akTyajbHBIM OCTaeTCsl BOIPOC
Tepanuy XpOHUIECKOT0 SHIOMETPHUTA U pEaOHIUTAIINN
SHJIOMETPHS TIOCIIE ITOTO.

CHuCOK JUTEepaTypshl

1. Mansuesa JI.U., Hapunosa P.1., XKene3osa
M.E. XpoHuueckuid  SHAOMETPUT —  CMEHA
TIPUBBIYHBIX MIPECTaBICHUN. [pakTnueckas
mequmaa. 2018. Tom 16, Ne 6, C. 99-105. Maltseva
L.I, Sharipova R.I., Zhelezova M.E. Chronic
endometritis — changing conventional thinking.
Practical Medicine. 2018. Vol. 16, no 6, P. 99-105

2. Cyxux I''T., lllypmanuna A.B. Xporndeckuit
SHAOMETPUT: pykoBoAcTBO. - M.: I'DOTAP-Meaua,
2013. — 64 ¢. — (bubnroTeka Bpaya-CIICIHATIICTA) .
Sukhikh G.T., Shurshalina A.V. Khronicheskii
endometrit: rukovodstvo. - M.: GEOTAR-Media, 2013.
— 64 S. — (Biblioteka
vracha-spetsialista)

3. Mansnesa JI.U., Hapunosa P.U., L{pinnakos
A5., Xemesoa M.E. MopdodyHKImoHATHHOE
COCTOSIHUE DHJOMETPHS Y JKCHIIMH ¢ OaKTepHalIbHO-
BUPYCHBIM  3HaomerputoMm  //  IlpakTtudeckas
meauimaa. — 2017. — Ne7. — C. 87-91. Maltseva L.1.,
Sharipova R.., Cyplakov D.Je., Zhelezova M.E.
Morfofunkcional'noe  sostojanie  jendometrija u
zhenshhin s bakterial'no-virusnym jendometritom //
Prakticheskaja medicina. — 2017. — Ne7. — S. 87-91.

4. Puente E, Alonso L, Lagana AS, Ghezzi F,
Casarin J, Carugno J. Chronic endometritis: old
problem, novel insights and future challenges. Int J

Fertil Steril. 2020;13(4):250-6. DOI:
10.22074/ijs.2020.5779.
5. Kimura F, Takebayashi A, Ishida M,

Nakamura A, Kitazawa J, Morimune A et al. Review:
Chronic endometritis and its effect on reproduction. J
Obstet Gynaecol Res. 2019;45(5):951-60. DOI:
10.1111/jog.13937.

6. Kitaya K, Matsubayashi H, Yamaguchi K,
Nishiyama R, Takaya Y, Ishikawa T et al. Chronic
Endometritis: Potential Cause of Infertility and
Obstetric and Neonatal Complications. Am J Reprod
Immunol. 2016;75(1):13-22. DOLI: 10.1111/aji.12438

7. Di Pietro C, Cicinelli E, Guglielmino MR,
Ragusa M, Farina M, Palumbo MA, et al. Altered
transcriptional regulation of cytokines, growth factors,
and apoptotic proteins in the endometrium of infertile
women with chronic endometritis. Am J Reprod
Immunol. 2013;69(5):509-517.



68 East European Scientific Journal #10(62), 2020

[ |
EESY| |

8. Kitaya K, Yasuo T, Tada Y, Hayashi T, Iwaki
Y, Karita M, et al. Unusual inflammation in
gynecologic pathology associated with defective
endometrial receptivity. Histol
Histopathol. 2014;29(9):1113-1127.

9. Vaskivuo TE, Stenbdck F, Tapanainen JS.
Apoptosis and apoptosisrelated factors Bcl-2, Bax,
tumor necrosis factor-alpha, and NFkappaB in human
endometrial hyperplasia and
carcinoma. Cancer. 2002;95(7):1463-1471

10. Muxanesa JI.M., bontosckas M.H., Muxanes
C.A., babuuenko M.U., Baugemesa P.A. Kinauko-
MOP(QOJIOTHYECKHE ~ aCMeKThl  AHJOMETPHAIBLHOMN
JUCHYHKIIH, 00ycioBIeHHON XPOHUYECKUM
sHaoMeTpuToM. ApxuB naronorun. 2017;79(6):22-29.
Mikhaleva LM, Boltovskaya MN, Mikhalev SA,
Babichenko II, Vandysheva  RA.Endometrial
dysfunction caused by chronic endometritis: clinical
and morphological aspects. Archive of
pathology.2017;79(6):22-29  (In  Russ.). DOI:
10.17116/patol201779622-29

11. Andrews W.W., Goldenberg R.L., Hauth J.C.,
et al. Endometrial microbial colonization and plasma
cell endometritis after spontaneous or indicated preterm
versus term delivery / Am. J. Obstet. Gynecol. —
2005. — 193. — P. 739-745.

12. Reza Peymani and Alan De Cherney.
Microbiome, Infection and Inflammation in Infertility,
2016. Genital Infections and Infertility At ef Darwish,
Intech Open, DOI: 10.5772/63090.

13. Cicinelli E., Resta L., Nicoletti R., et al.
Endometrial micropolyps at fluid hysteroscopy suggest
the existence of chronic endometritis / Human
Reproduction. — 2005. — 20. — P. 1386-9.

14. Liu Y.Chen XHuang JWang C.C.Yu
M.Y .Laird S.et al.Comparison of the prevalence of
chronic endometritis as determined by means of
different diagnostic methods in women with and
without reproductive failure.Fertil
Steril. 2018; 109: 832-839

15. Zargar M, Ghafourian M, Nikbakht R, Mir
Hosseini V, Moradi Choghakabodi P.Evaluating
Chronic Endometritis in Women with Recurrent
Implantation Failure and Recurrent Pregnancy Loss by
Hysteroscopy and Immunohistochemistry. J Minim
Invasive Gynecol. 2020;27(1):116-21. DOI:
10.1016/j.jmig.2019.02.016.

16. Cicinelli E, De Ziegler D, Nicoletti R,
Colafiglio G, Saliani N, Resta L, Rizzi D, De Vito D.
Chronic endometritis: correlation among
hysteroscopic, histologic, and bacteriologic findings in
a prospective trial with 2190 consecutive office
hysteroscopies. Fertil Steril. 2008;89(3):677-684

17. Kasius JC, Broekmans FJ, Sie-Go DM,
Bourgain C, Eijkemans MJ, Fauser BC, et al. The
reliability of the histological diagnosis of endometritis
in asymptomatic IVF cases: a multicenter observer
study. Hum Reprod. 2012;27(1):153—158.

18. Kitaya K, Matsubayashi H, Takaya Y et
al. Live birth rate following oral antibiotic treatment for
chronic endometritis in infertile women with repeated

implantation failure. Am J
Immunol 2017; 78: el2719.

19. Chen C, Song X, Wei W et al. The microbiota
continuum along the female reproductive tract and its
relation to uterine-related diseases. Nat
Commun 2017; 8: 875

20. Campos GB, Marques LM, Rezende
IS, Barbosa MS, Abrao MS, Timenetsky
J. Mycoplasma genitalium can modulate the local
immune response in patients with endometriosis. Fertil
Steril 2018; 109: 549-560.

21. Baker JM, Chase DM, Herbst-Kralovetz
MM. Uterine microbiota: Residents, tourists, or
invaders? Front Immunol 2018; 9: 208.

22. Fang RL, Chen LX, Shu WS, Yao SZ, Wang
SW, Chen YQ. Barcoded sequencing reveals diverse
intrauterine microbiomes in patients suffering with
endometrial polyps. Am J Transl Res 2016; 8: 1581-
1592

23. Johnston-MacAnanny EB, Hartnett J,
Engmann LL, Nulsen JC, Sanders MM, Benadiva
CA.Chronic endometritis is a frequent finding in
women with recurrent implantation failure after in vitro
fertilization. ~ Fertil ~ Steril. ~ 2010;93(2):437-41.
DOI:10.1016/j.fertnstert.2008.12.131

24. Cicinelli E, Matteo M, Tinelli R, Lepera A,
Alfonso R, Indraccolo U et al.Prevalence of chronic
endometritis in repeated unexplained implantation
failure and the IVF success rate after antibiotic therapy.
Hum  Reprod. 2015; 30(2):323-30. DOI:
10.1093/humrep/deu292.

25. Sfakianoudis K, Simopoulou M, Nitsos N,
Lazaros L, Rapani A, Pantou A et al. Successful
implantation and live birth following autologous
platelet-rich plasma treatment for a patient with
recurrent implantation failure and chronic endometritis.
In Vivo. 2019;33(2):515-21. DOI:
10.21873/invivo.11504.

26. Reghini MFS, Ramires Neto C, Segabinazzi
LG, Castro Chaves MMB, Dell’Aqua C de PF,
Bussiere MCC, Dell’Aqua JA, Papa FO, Alvarenga
MA. Inflammatory response in chronic degenerative
endometritis mares treated with platelet-rich
plasma. Theriogenology. 2016;86:516—522

27. Pietrzak WS, Eppley BL. Platelet rich plasma:
biology and new  technology.J  Craniofac
Surg. 2005;16:1043-1054.

28. Zhu Y, Yuan M, Meng HY, Wang AY, Guo
QY, Wang Y, Peng J. Basic science and clinical
application of platelet-rich plasma for cartilage defects
and osteoarthritis: a review. Osteoarthritis
Cartilage. 2013;21:1627-1637

29. Chang Y, et al. Autologous platelet-rich
plasma promotes endometrial growth and improves
pregnancy outcome during in vitro fertilization. Int J
Clin Exp Med. 2015;8:1: 1286-1290

30. Nazari L., M.D., Salehpour S., M.D., Hoseini
S., M.D., Zadehmodarres S., M.D., Ajori L. Effects of
autologous platelet-rich plasma on implantation and
pregnancy in repeated implantation failure: A pilot
study // Int J Reprod BioMed. 2016 Oct. Vol. 14. No 10.
P. 625-628.

Reprod



#10(62), 2020 yacTtb 1
BocTouHO EBpONEMCKMA HayUHbI XypHan
(Mocksa, Poccus)
YypHan 3apeructpupoBaH 1 usgaerca 8 Poccum
B KypHane nyb6auKyloTCA CTaTbu NO Bcem
Hay4YHbIM HanpaBAEHUAM.
ypHan u3pgaeTcA Ha PYCCKOM, aHIIMIACKOM,
NONIbCKOM M HEMELLKOM A3bIKaX.

Cratbu npuHumatotca ao 30 uncna Kaxxgoro
mecsau,.

MeproanYHOCTb: 12 HOMEPOB B roa,.

®Popmar - A4, uBeTHasA NnevyaTtb

Bce cratbu peueH3npyoTca

Ka)kablii _aBTOp nosnyyaer  ogHy 6ecnaatHyio

Nne4yaTHY KOoNuio XXypHaaa
becnnaTtHbIi __[JOCTYN K 3/IEKTPOHHOI _Bepcumn

XYpPHana.

PepaKunoHHasa Konnerus

Redaktor naczelny - Adam Barczuk
Mikotaj Wisniewski

Szymon Andrzejewski

Dominik Makowski

Pawet Lewandowski

Rada naukowa

Adam Nowicki (Uniwersytet Warszawski)

Michat Adamczyk (Instytut Stosunkéw
Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika Krakowska
im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet Warszawski)
Jerzy Czarnecki (Uniwersytet Jagiellonski)
Kolub Frennen (University of Tilibingen)

Bartosz Wysocki (Instytut Stosunkéow
Miedzynarodowych)

Patrick O’Connell (Paris IV Sorbonne)

Maciej Kaczmarczyk (Uniwersytet
Warszawski)

#10(62), 2020 part 1
Eastern European Scientific Journal
(Moscow, Russia)
The journal is registered and published in Russia
The journal publishes articles on all scientific areas.
The journal is published in Russian, English,
Polish and German.

Articles are accepted till the 30th day of each
month.

Periodicity: 12 issues per year.

Format - A4, color printing

All articles are reviewed

Each author receives one free printed copy of the

journal
Free access to the electronic version of journal

Editorial

Editor in chief - Adam Barczuk

Mikotaj Wisniewski

Szymon Andrzejewski

Dominik Makowski

Pawet Lewandowski

The scientific council

Adam Nowicki (Uniwersytet Warszawski)

Michat Adamczyk (Instytut Stosunkow
Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika Krakowska
im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet Warszawski)
Jerzy Czarnecki (Uniwersytet Jagiellonski)
Kolub Frennen (University of Tiibingen)

Bartosz Wysocki (Instytut Stosunkow
Miedzynarodowych)

Patrick O’Connell (Paris IV Sorbonne)

Maciej Kaczmarczyk (Uniwersytet
Warszawski)



Dawid Kowalik (Politechnika Krakowska

im. Tadeusza Kosciuszki)

Peter Clarkwood(University College London)
Igor Dziedzic (Polska Akademia Nauk)
Alexander Klimek (Polska Akademia Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-llan University)

Mikotaj Zukowski (Uniwersytet Warszawski)

Mateusz Marszatek (Uniwersytet Jagiellonski)

Szymon Matysiak (Polska Akademia Nauk)

Michat Niewiadomski (Instytut Stosunkow
Miedzynarodowych)

Redaktor naczelny - Adam Barczuk

1000 ak3emnnsapos.
OtnevataHo B OO0 «Jloruka+»
125040, r. MockBa, Poccus
npocnekT JleHnHrpagckmmn, gom 1,
nomeyeHve 8H, KOM. 1
«BocTouHo EBponerickuin HayuHbin XKypHan»
OnekTpoHHas nouTta: info@eesa-journal.com,

https://eesa-journal.com/

Dawid Kowalik (Politechnika Krakowska
im. Tadeusza Kosciuszki)

Peter Clarkwood(University College London)
Igor Dziedzic (Polska Akademia Nauk)
Alexander Klimek (Polska Akademia Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-llan University)

Mikotaj Zukowski (Uniwersytet Warszawski)
Mateusz Marszatek (Uniwersytet Jagiellonski)
Szymon Matysiak (Polska Akademia Nauk)

Michat Niewiadomski (Instytut Stosunkow
Miedzynarodowych)

Editor in chief - Adam Barczuk

1000 copies.

Printed by Logika + LLC
125040, Moscow, Russia
Leningradsky prospect, building 1,
8N, flat. 1
"East European Scientific Journal"
Email: info@eesa-journal.com,

https://eesa-journal.com/



https://eesa-journal.com/
https://eesa-journal.com/

