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Abstract. The review describes morbidity, mortality and possible complication rates for diabetic patients with peripheral
arteries disease. The article demonstrates the modern tendency in the surgical treatment of peripheral arteries atherosclerosis,
shows and compares worldwide results of endovascular and open revascularization. The authors have assessed the risk
of amputation for patients with diffuse peripheral arteries disease and described basic treatment principals for better chronic
ischemic ulcer healing.
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Up to date, more than 170 million people world-
wide suffer from diabetes mellitus (DM). By 2030,
according to the vast majority of experts, in the com-
ing years the number of patients will increase up to
300 million [1]. DM is the main risk factor for the
development of peripheral arterial disease (PAD) [2].
It is proved that the presence of diabetes increases
the risk of vascular complications 5 times relative
to patients without it. In this regard, all patients with
diabetes need to conduct diagnostic tests of all vas-
cular arterial pools in case of damage to at least one
of them. This approach helps to reduce the frequency
of complications from surgical interventions [3]. If
the patient complains of classic pains in the lower
extremities when walking, it is necessary to conduct
tests not only for ischemia, but also for neuropathy
in the legs, since the latter can cause similar clinical
symptoms [4].

In a number of studies it has been demonstrated
that an elevation in the concentration of glycated
hemoglobin up to 1% increases the risk of develop-
ing PAD by 28% [5]. Approximately 25% of pa-
tients with DM suffer from chronic arterial insuffi-
ciency and neuropathy contributes to the clinical
picture of trophic changes in the leg in 80% of these
patients [6].

The pathogenesis of the development of critical
lower limb ischemia in patients with DM is quite
complicated. Initially, patients with DM develop
atrophy of the connective tissues. At the same time,
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the proliferation of skin fibroblasts is reduced [7].
Further, in the presence of an inflammatory process
or minimal limb injury, increases the production
of matrix metalloproteinases, which leads to a dis-
ruption in the synthesis of collagen fibers [8].
Against the background of the initial changes, hyper-
glycemia contributes to increased production of su-
peroxide radical, which damages the vascular endo-
thelium. This leads to the suppression of NO, and,
accordingly, retreatment in these patients. The ab-
sence of angiogenesis during the repair phase slows
the healing of wounds in the leg [9]. Subsequently,
the number of proteases and cytokines in the wound
increases and this intensifies damage of the small
vessels of the leg.

Due to the presented mechanism, it is quite dif-
ficult to differentiate the primary cause of the devel-
opment of critical ischemia — micro- or macroan-
giopathy. Damage develop in vascular system in all
area of inflammatory changes. Due to this in patients
with DM changes in the arteries of the lower leg are
more often diagnosed, which does not allow for
adequate revascularization and reduced macroangio-
pathy. A decrease in ankle-brachial index (ABI)
to 0.50 in patients with diabetes in case of moderate
stenosis of the main arteries often already leads to
the need for amputation [10]. This is primarily asso-
ciated with a high risk of migration of blood cells
into the damaged area, which leads to micro and
macro thrombosis [1, 11].
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By itself, an increase in blood glucose levels re-
duces the ABI in patients even with minimal mani-
festations of PAD. Approximately 30% of patients
do not have an adequate assessment of the vascular
bed due to the presence of neuropathy, which reduces
clinical manifestations until the onset of critical lower
limb ischemia [4]. It should be noted that in patients
with diabetes, the distal extremities (lower leg ar-
teries) are more often affected, unlike patients without
this disease. In smoking patients the risks of de-
veloping PAD increase by 3.5 times in men and
8.6 times in women compared to non-smokers [12].
Moreover, high amputation in this lesion has to be
performed 5—15 times more often than in patients
without diabetes [13].

In the clinical picture of PAD in diabetes, the
same factors can be traced as for patients without
diabetes. However, in most cases, there is a more dis-
tal level of damage that affects the tibial arteries [14].
DM itself enhances the inflammatory response in vas-
cular cells and leads to their alteration. All patients
with PAD have an abnormal increase in protein C,
which indicates chronic inflammation. In individuals
with diabetes, the values of this protein are often
higher in comparison with patients without it [15].
Protein C is a risk factor for thrombosis; it enhances
the procoagulant activity of hemostasis due to in-
creased excretion of tissue factors [16]. Also, its
effect is associated with the suppression of NO and
plasminogen-1 activation inhibitor [13, 17].

Due to the violation of NO-mediated vasodila-
tion, diabetes leads to severe endothelial dysfunction
[18]. Of the mechanisms of this lesion, a decrease
in the concentration of NO and a violation of its
bioavailability for cells should be noted. This is
achieved both due to impaired cell susceptibility to
glucose, and due to the increased content of lipo-
proteins in the blood of patients with diabetes [19].
Also in the vessels there is an increase in vasocon-
striction due to the synthesis of endothelin-1, im-
paired migration of the ovary muscle cells and ac-
tivation of cytokines. All this enhances atheroge-
nesis [20]. The altered structure of atherosclerotic
plaques in patients with diabetes is considered a con-
sequence of the induction of hyperglycemia of apo-
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ptosis of smooth muscle cells of the arterial wall,
which leads to a higher frequency of their destruction
and violation of the integrity of the capsule [21].
The results of surgical revascularization in patients
with diabetes depend on many factors: concomitant
diseases, the presence of trophic changes in the legs,
neuropathy and human immune status [22]. A high
level of glycated hemoglobin also increases the risks
of the distal lesion and worsens the results of revas-
cularization in situations where it is possible, and
the worse long-term results in such a situation are
described for both shunt operations and endovascular
interventions [23].

For patients with diabetes, it is extremely im-
portant to change the lifestyle after revascularization.
This allows to affect the pathophysiological changes
leading to PAD. Increased physical activity, weight
loss, normalization of glucose levels, adequate therapy
aimed at reducing blood atherogenicity can improve
long-term results of the intervention [24]. An indi-
vidual selection of the method of surgical interven-
tion, taking into account comprehensive features,
the state of health of a patient with diabetes is the
most important point in treatment. In this category
of patients, the incidence of arthrosis (or arthritis)
of the knee joint is high, in connection with this,
the results of surgical revascularization in the long
term are better, in comparison with endovascular
procedures. Until recently, it was believed that with
proximal femoral artery damage, stenting is the sur-
gery of choice, however, recent studies show the best
long-term results of bypass surgery in patients with
both proximal and distal lesions of the lower limb
arteries [13].

A large retrospective study examined the effects
of fasting glucose on long-term surgical outcomes.
Patients were divided into 2 groups: glucose level
for therapy in normal values and inadequate hypo-
glycemic therapy. According to the study, avoidance
from restenosis after 1 year of observation in group 1
was 46%, in 2—16%. The same pattern was ob-
served in the effect on the frequency of limb ampu-
tation. In this case, the appointment of insulin in the
postoperative period and the normalization of glu-
cose did not lead to an improvement in long-term
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results. The authors concluded that an adequate
metabolic status of an organism during an interven-
tion is the best predictor of long-term results [25].

Critical ischemia of the lower extremities
(CILE) in patients with diabetes develops more often
than in people with occlusive lesions of the lower
extremities without diabetes. A number of research-
ers demonstrate the incidence of diabetes in patients
hospitalized for CILE as high as 76% [26]. To date,
it is recommended that arteries be reconstructed
in patients with diabetes with an estimated shunt
patency of over 75% for 1 year [27]. Often, patients
with CILE on the background of diabetes require
more than one intervention. Regardless of tactics
simultaneous reconstruction of several levels of the
arteries of the lower extremities or sequential opera-
tions in these regions give a high probability of pre-
serving the limb [26]. The correct comprehensive
multidisciplinary approach to the surgical and medi-
cal treatment of patients with diabetes allowed us
to obtain a similar incidence of complications and
amputations in the long term compared with people
without diabetes. In the presence of ulcerative de-
fects or diabetic foot, the fact of revascularization
is important, and not the method of treatment of
the patient. Healing of trophic defects and preser-
vation of the limb have similar results in patients
with surgical revascularization and endovascular
interventions [28].

The main goal of treating patients with CILE
and diabetes is normalization of arterial inflow to
the vessels of the foot using surgical and/or endo-
vascular technologies [29]. The main problems asso-
ciated with the surgical treatment of these patients are:

— a distal-diffuse form of atherosclerotic le-
sion, which does not allow performing radical inter-
ventions with a good long-term distant result;

— violation of microcirculation and microan-
giopathy;

— increased risks of infection of a surgical
wound;

— lack of adequate collateral blood supply due
to the high growth rate of atherosclerotic plaques [30].

Based on the above features, for a long time
patients with diabetes have been denied surgical
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treatment, only in recent years the number of recon-
structive operations in this category of patients has
begun to increase worldwide [31]. Currently, recon-
structive methods are the operation of choice in PAD,
even in patients with diabetes.

In the presence of a distal receiving bed, pa-
tients with diabetes need and justified to perform
shunt operations on the femoral-tibial segment. Pa-
tency of shunts after 5 years in such patients reaches
57—93% [32]. Unfortunately, satisfactory results are
shown only for auto-veins. Synthetic materials in pa-
tients with diabetes are prone to the rapid growth of
neo-intima in the anastomotic zone. This led to
the formation of shunt thrombosis and relapse of
ischemia [33].

To date, it is generally accepted that the pres-
ence of at least one passable artery on the lower leg
is an acceptable outflow pathway for performing
reconstructive surgery [34]. The results of distal
bypass operations vary widely in the literature.
F.M. Pomposelli et al. [35] presented the experience
of treating more than 1000 patients with revasculari-
zation at the level of the dorsal artery of the foot
for 10 years. The primary patency of shunts was
registered at the level of 56.8%, the secondary —
62.7%. Other authors reported that after a year the
patency of such shunts was only 58.1%, and after
3 years — 39.5% [36]. As can be seen from these
reports, the results of such interventions vary sig-
nificantly, but they allow you to save the limb and/or
heal the trophic arterial ulcer.

The main objective for the treatment of trophic
diabetic ulcers is the restoration of blood flow in the
foot. In most patients with a clinic of trophic ulcers,
lesions of the superficial femoral artery (SFA), popli-
teal artery (PA) and tibial arteries (TA) were noted.
With the defeat of the latter, open surgical interven-
tions are severely limited in technical performance.
Endovascular interventions are complex due to the
long occlusions that are observed in these patients
(150—300 mm). For greater convenience, the “pas-
sage” of occlusion by the conductor uses retrograde
tibial access. Of the minuses of the approach, an in-
crease in the area of the ulcer should be noted if the
recanalization is not successful. Often, another ulcer
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forms in the access area, as access is essentially
a violation of the integrity of the skin, and there is
no adequate perfusion in this case.

In modern artery surgery, patients with diabetes
increasingly use the concept of angiosomes. Due to
the accumulated practical experience, areas have
been identified that are supplied with various TA.
Based on the data obtained, an isolated arterial
revascularization is performed, which is responsible
for this area. Due to normalization of blood flow, it
is in the angiosomal region that the healing rate of
trophic ulcers increases and the frequency of ampu-
tations decreases [37]. It is worth noting that X-ray
endovascular methods allow you to save the limb
on average in 86% of cases, while it is enough to
perform revascularization of one artery. In diabetes
mellitus, the revascularization by the presented
method has higher technical success in comparison
with patients without diabetes and distal lesions
of the arteries of the lower extremities [38]. In an ex-
perimental study, it was shown that revasculariza-
tion based on the angiosomal approach can lead
to “robbing” of other parts of the leg and reduce
perfusion in them [39]. Thus, it cannot be argued
that endovascular revascularization is by far the most
effective treatment method, it is probably one of the
key tools for healing trophic ulcers and preserving
the limb.

It is important to note that in TA, only angio-
plasty should be used predominantly. Special cylin-
ders 20—30 cm long have been developed, which
allows revascularization of long stenoses and occlu-
sions. The use of stents is justified only in compli-
cated cases (dissection, residual stenosis of more
than 50%). Given the fact that TAs have a diameter
of 2.0—3.5 mm, coronary balloon expandable stents
are used in case of need for stenting. Large random-
ized trials demonstrate that the use of drug-coated
cylinders gives better long-term results compared
to simple stenting [40]. One study demonstrated
a lower rate of amputation in the absence of a stent
in TA[41]. Modern devices for atheroectomy did not
show significant positive results in the treatment
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of patients of this category; on the contrary, the im-
plementation of endovascular atheroctomy led to
an increase in the number of thromboses of the re-
constructed artery [42, 43].

Despite the achievements of endovascular treat-
ment methods, bypass surgery remains the best re-
construction method in terms of long-term results
[44]. Arterial bypass grafting of the lower extremities
has an increased risk of developing transoperative
complications (myocardial infarction or stroke).
At the same time, the two-year survival rate after
open surgery was higher [45]. In some cases, the
possibility of performing a shunt operation is de-
scribed even in situations where endovascular
methods have proven to be ineffective. The main
factor in the impossibility of reconstruction is the
lack of an adequate vein on the legs for the formation
of a shunt. An adequate diameter of a filled vein is
considered to be 3.5—5.0 mm, while the best long-
term results are observed when using one vein,
in comparison with the formation of a shunt from
several sections or veins from two legs. When using
a single vein, the frequency of thrombosis in the first
30 days was less than 2%, and patency during
the year was above 90% [46].

In one study [47], surgery was performed using
a microscope, which allowed the shunting of arteries
with a diameter of less than 2 mm. Revacularization
of the two leg arteries was performed in only 9.6%
of cases. In the presence of a site of vein hypoplasia,
resection and reversion were performed so that the
site of narrowing was in the distal direction. The au-
thors formed a “natural” decrease in diameter in the
anastomotic zone. This technique made it possible
to obtain 72.6% possibility of the shunt for 1 year
and about 60% by the 4th year of observation.
The main task of revascularization of the arteries
of the lower extremities is the restoration of adequate
perfusion in the tissues of the foot. With critical
ischemia, the perfusion pressure of oxygen decreases
to about 20 mmHg. Art. The only objective method
for restoring blood flow is considered to be an in-
crease in oxygen pressure after revascularization.
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The level of transcutaneous oxygen tension (TCT)
is today considered a predictor of wound healing, as
well as a criterion for adequately performed lower limb
revascularization. With a TCT value of 40 mm Hg
and higher, the trophic ulcer heals without additional
surgical intervention; most surgeons seek to achieve
this indicator after reconstruction of the arteries [48].
The TCT level rises after revascularization of the
lower limb, regardless of the method of surgical
correction [49]. However, there are a number of dif-
ferences. With isolated arterial recanalization, perfu-
sion often improves only in the region of revascu-
larized angiosoma, with artery bypass grafting, an
increase in TCTs is also observed in other angio-
somes, this is especially well seen with a normally
functioning plantar arch [50].

An increase in the frequency of use of the hybrid
approach to surgical treatment to date has demon-
strated that after initial shunting with an inadequate
distal bed (on the foot), repeated angioplasty showed
a higher perfusion rate and TCT level during reca-
nalization of the foot arteries than with isolated
endovascular treatment [51].

When describing the surgical treatment of PAD
in patients with diabetes, all authors pointed to the
need for distal reconstructions. Indeed, in practice,
people with diabetes are quite rare in whom the
cause of severe lower limb ischemia was the defeat
of the aortic-femoral segment. According to various
authors, lesions of the iliac arteries in patients with
diabetes were found in no more than 20% of cases,
and the femoral segment was affected in 70% of
cases, of which about 15% affected the common and
deep femoral artery [52]. With the initial passable
aortic-femoral segment, the choice of reconstruction
leaves no doubt. It is necessary to restore the distal
blood flow, since there are no adequate collateral
paths at the level of the knee and below. Other issues
arise with stenosis above the bifurcation of the femo-
ral artery or with lesions of both the superficial and
deep femoral arteries. In such patients, microcircula-
tion often persists, however, trophic ulcers develop
due to insufficient influx along the collateral path
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from the iliac to the femoral arteries. When blood
flow is restored to the superficial femoral artery,
perfusion pressure increases and there is no need
to perform distal reconstructions [53]. Thus, mini-
mally invasive procedures, such as plasty of the deep
femoral artery and endarterctomy from the common
femoral artery, are of interest.

Profundoplasty was described in the 60s of the
last century [54]. As an isolated procedure, they
have long been used only in patients with chronic
lower limb ischemia and the “lack” of adequate
outflow paths to the lower legs. As an element of
treatment, it is used everywhere when performing
femoral-distal bypass surgery. In recent years, this
surgical intervention has “revived” and changed its
purpose. Most patients with aortic-femoral lesions
present stenosis of the deep femoral artery (DFA).
A hybrid approach to treatment involves stenting
the iliac arteries and performing profundoplasty
to improve collateral blood supply.

The freedom from restenosis with profundo-
plasty and plastic of the common femoral artery is
96% for 8 years [55]. To perform revascularization
in patients with critical lower limb ischemia, it is
possible to apply this method of surgical interven-
tion, however, it is associated with a relatively high
frequency of need for additional intervention in the
future (freedom from amputations of 40% for 10 years
in the presence of trophic changes in the leg). At the
same time, within two years, limb preservation was
noted in 70% of patients, which is comparable with
distal reconstructions [56].

The study of frequency of repeated interven-
tions for bifurcation of the FA demonstrated that
17—28% of patients had hemodynamically signifi-
cant restenoses for 5 years [57]. A.V. Akhmetov [57]
offers to perform extended profundoplasty to branches
of the 3rd order, which improves long-term results
and enhances collateral blood flow. Of the advan-
tages of surgery only in the upper third of the thigh
in patients with infected or potentially infected
trophic ulcers, one should note lower risks of infec-
tion (17%), which are often represented by marginal
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skin necrosis and infiltration in the surgical area,
while in the presence of shunts there is 3% risk of
infection [58, 59].

Based on the data presented in this review, it
can be concluded that modern integrated approaches
to the treatment of patients with peripheral arterial
disease and diabetes mellitus provide adequate long-
term results for limb preservation. An important point
is the restoration of the achievement of the target
values of the transcutaneous oxygen tension on the
lower leg and foot over 40 mm Hg after the recon-
struction. None of the methods showed an “ideal”
results. In this regard, we believe that comprehensive
treatment is the most justified and promising for
further study.

B nactosmee Bpems 6onee 170 MUIIHOHOB
JIOJIe BO BCEM MHUpE CTPaJaloT caxapHbIM auade-
tom (CJI). K 2030 romy, mo MHEHHIO OOIBITUHCTBA
HKCIEPTOB, YUCIIO OOBbHBIX YBemMuuTcs 10 300 Mu-
moHoB [1]. CJl Ha ceroaHsUIHUN JEHb SABISETCS
OCHOBHBIM (PaKTOpOM pHCKa pa3BUTHS 3a00JI€BaHUI
nepudepuueckux aprepuii (3[1A) [2]. Hdoka3zano,
yto Hanmuue CJl yBenuuuBaeT pUCK COCYIUCTHIX
OCJIO)KHEHHMH B 5 pa3 OTHOCUTENBHO OOJIBHBIX 0e3
Hero. B c¢Bsi3u ¢ 3tum BceM 0oabHBIM ¢ CJI HE0O-
XOJMMO TMPOBOJUTH JTUATHOCTUYECKUE HCCIEN0-
BaHUs BCEX COCYJIUCTBIX apTepUaNIbHBIX O0acceHOB
MpU TTOPAKEHUU XOTsI ObI OJTHOTO W3 HUX. Takoit
MOJXOJl CIOCOOCTBYET YMEHBIIEHUIO YacCTOTHI
OCJIO)KHEHMH OT XUPYPrU4eCKUX BMEIIATENbCTB [3].
[Ipu xamobax 0OILHOTO Ha KJIacCHYECKHe 00JIH
B HIDKHUX KOHEYHOCTSIX TIPU XOAb0€ HEOOXO0MMO
MPOBOAUTH TECThl HE TOJBKO Ha MIIEMHUIO, HO U
Ha HEHPOMATHIO B HOTaX, TaK KaK MOCJIEIHSS CIO-
coOHa BBI3BIBATH CXOXKYIO KIMHUYECKYIO CHMII-
TOMAaTHKY [4].

B psine nccnenoBanmii 10Ka3aHo, YTO NPU YBEJH-
YEHUH YPOBHS MNIMKMPOBAHHOIO reMorioOnHa Ha 1%
puck passutus 3IIA yBenumuuBaercs Ha 28% [5].
[Ipumepno y 25% 6ompubIx ¢ CJI pa3BuBaercs xpo-
HHUYECKasl apTepuaibHas HEeIOCTaTOYHOCTh, U 'y 80%
13 3TUX OOJIbHBIX B KIIMHUYECKYIO KapTUHY TpOohu-
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YeCKMX U3MEHEHUH Ha HOT'e BHOCHUT BKJIaJ HEMpo-
natus [6].

[TaTorenes pa3BUTHS KPUTUUECKON HIIEMHUU
HIDKHUX KOHe4YHOocTel y 6ompHbIX ¢ CJI 1ocTaTouHo
cnoxeH. [lepBoHauanbHO y 6016HBIX Ha Gone CJJ
pasBuBaeTcs aTpodusi COeqMHUTENbHOM TKaHu. [Ipu
9TOM CHMXKaeTcst mponudepanus GudpodiacToB
koxu [7]. Jlanmee, mpu HAIMYKUK BOCTIAIUTEIHLHOTO
npoliecca Ui MUHUMAIBHON TPaBMbl KOHEUHOCTH,
YBEITMYUBACTCS MPOTYKIIHSI MATPUKCHBIX METAJLIO-
IpOTENHAa3, YTO MPUBOJUT K HAPYIIEHUIO CUHTE3a
KOJIJIAar€HOBBIX BOJIOKOH [8]. Ha doHe mepBuYHBIX
U3MEHEHUN THMNEePKIUKEMHUs CIIOCOOCTBYET IOBbI-
IIEHHOW BBIPAOOTKE CYNEPOKCHpAIUKaa, KOTOPbIH
HOBPEXIAET COCYAUCTBIN SHAOTENNNA. DTO MPUBOIUT
K nojasieHo NO, a COOTBETCTBEHHO, BO30IHJIaTa-
IIUU y JaHHBIX 00JbHBIX. OTCYTCTBHE B 3TaIle pera-
palyu aHTHOTeHe3a 3aMeUISIeT 3a)KUBJICHHE PaHBI
Ha Hore [9]. B nanpHeiiem B paHe yBEIMUUBAECTCA
YUCIIO MPOTEa3 U IIUTOKUHOB, 32 CUET TMIIEPCTUMY-
JSIUUK KOTOPBIX YCUJIMBAETCS MMOBPEXKIICHUE MEIKUX
COCY/IOB HOTH.

3a cueT MpeaCTaBIEHHOIO0 MEXaHHW3Ma CJIOKHO
Qg depeHIpoBaTh NEPBUUHYIO IPHYUHY PA3BUTH
KPUTHUYECKOW WUIIIEMUH — MHKPO- WJIA MaKpOaHTHO-
nartus. [IporucxomuT noBpexaeHue BCeil CoCy IUCTON
CUCTEMBI B 00JIACTH BOCHAIUTENbHBIX U3MEHEHH.
V 6oapaBIX ¢ CJ] 3a cyeT ATOro yaiie JUarHOCTH-
PYIOTCS U3MEHEHUS B apTepusiX TOJICHH, YTO HE T03-
BOJISIET BBINOJHUTH JIEKBATHYIO PEBACKYIISIPU3ALIIO
Y YMEHBIINTh MakpoaHruonaruto. CHmxenue JIIIN
10 0,50 y 6omeHbIx ¢ C/] Ha oHE yMEpEeHHBIX CTe-
HO30B MarucTpajbHbIX apTepuil y’Ke 3a4acTyro Ipu-
BOJIUT K HEOOXOAMMOCTH BBIIIOJHEHHS aMITyTalluu
[10]. OTo cBsA3aHO, B EPBYIO OYEPED, C BHICOKUM
PUCKOM MUTpalu (pOpMEHHBIX 3JIEMEHTOB KPOBU
B MIOBPEXXJEHHBIN Y4aCTOK, YTO IPUBOJUT K MUKPO-
1 MakpoTpom6o3y [1, 11].

Camo 1o ce0e MOBBIIIEHNE YPOBHS TIIIOKO3BI
B KpOBU CHIDKaeT nokazarens JIIIN y 6onbHbIX qaxe
¢ MUHUMaTbHBIME TiposiBieHusME 3ITA. TIpumepHo
y 30% OGONBHBIX HE TPOUCXOIUT AJCKBATHOU OIEH-
KH COCYAHCTOTO PyCiia U3-3a HATMYUS HEUpOIaTHH,
KOTOpasi CHIKAeT KIMHUYECKUE MPOSIBICHUS 10 MO-
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MEHTa HACTYIUICHUS] KPUTUYECKON UIIIEMUH HUKHUX
KoHeuHOoCTeH [4]. HeoOxoauMo OTMETUTH, UTO TIPH
CJl y 60pHOTO YaIie mopakaroTcsi AUCTAIbHBIC
OTJENbl KOHEYHOCTEH (apTepHH TOJICHN), B OTJINYHE
oT OoNpHBIX 0€3 AaHHOro 3a0osneBanus. Eciu 60ib-
Holi ¢ C/1 kyput, To pucku passutusa 3IIA ysenu-
YUBAIOTCA B 3,5 paza y My>K4uH U B 8,6 pa3 y KeH-
IIMH B CpaBHEHHH ¢ Hekypsuwumu [12]. Tlpu sTom
BBICOKYIO aMITyTallMI0 MPU JAHHOM MOPaXKEHUU
MPUXOJUTCS BBIMONHATE B 5—15 pa3 uaiie, yem
y 6onbHbIX 03 CII [13].

B xmmnndeckoit kaptune 3I1A npu C/I mpocie-
JKUBAIOTCS T€ YK€ (DAKTOPHI, UTO M JJIs1 OOJILHBIX 0€3
C/l. OnHako B OONBIIMHCTBE CIy4YaeB OTMEYAETCS
0osee MUCTANBHBIA YPOBEHb MOPAXKEHHS, TOpaXKa-
formii O6eprioBeie aprepuu [14]. CJl cam mo cebe
YCUJIMBAET BOCTIAUTENLHBIE PEAKIIUU B COCYUCTBIX
KJIETKaX U MPHUBOJUT K UX aJbTepaluu. Y Bcex 00Jib-
HbIX ¢ 3[IA oTMedaeTcss aHOMAJIbHOE TOBBIIIICHHE
ypoBHs1 ipoTtenHa C, 4T0 CBUAETENLCTBYET O XPOHHU-
yeckoM BocriasieHnd. Y nurl ¢ CJ] 3HaYeHus: TaHHOTO
OeJKa 3a4acTyio BBHIIIE B CPABHEHUH C OOJIBHBIMH
6e3 Hero [15]. Ilporeun C sBisieTcst (hakTopoM prcKa
TpoMO00Opa30BaHusl, OH YCWJIMBAET MPOKOATYJISHT-
HYIO 1IeTTb TEMOCTA3a 3a CUET YCHIICHUS dKCKPEINH
TKaHeBBbIX (pakTopoB [16]. Takxke ero aeicTBue cBs-
3pIBAIOT ¢ mojanieHneM NO 1 MHrHOUTOpa aKTHBA-
1uu masmuHorena-1 [13, 17].

3a cuer HapymeHus NO-omocperoBaHHOM
Bazonunatanuu CJl mpuBOIUT K BRIPAXKEHHOU JH-
norenuanbHoi auchynkuuu [18]. M3 mexaHusmos
JTAHHOTO TIOPaXKEHUS CIeAyeT OTMETUTh CHUKECHHE
koHreHTpanun NO, HapylieHHe ero OMoa0CTyITHO-
CTH JIJISI KJIETOK. DTO JIOCTUTAETCS KaK 3a CUeT Hapy-
HIEHUs] BOCIPUUMYHUBOCTH KIJIETOK K TJIIOKO3€, TaK
Y 32 CYET MOBBIIIEHHOTO COAEPKAaHUS JIUIIOTPOTEH-
HOB B KpoBH 0osbHBIX ¢ CJI [19]. Takxe B cocymax
MPOUCXOAUT YCUJIEHHE Ba30KOHCTPYKIUMHU 32 CUET
CHHTE3a SH/IOTENNHA- |, HApyIIIeHue MUTPALIU TI1aI-
KOMBIIIEYHBIX KJIETOK M aKTHBAIIUS IPOIUTOKUHOB.
Bce ato ycunuBaer areporenes [20]. I3menennyto
CTPYKTYpPY aTE€POCKIEPOTUIECKUX OJISAIIEK Yy 0O0Jb-
HbIX ¢ CJl cunTaroT cielCcTBUEM UHAYKIMH TUIIep-
TIMKEMHUH aronTo3a TJaJKOMBIIIEUYHBIX KIETOK
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CTCHKH apTepHii, YTO MPUBOJIUT K OOJIBIIEH YacTo-
T€ UX JECTPYKLUHWH U HAPYLICHUIO LETOCTHOCTH
Karcyssl [21].

Pe3ynbTarhl XUpypruueckoi peBacKyIsipU3aliiu
y 6ombHBIX ¢ C/] 3aBUCAT OT MHOXKECTBa (PaKTOPOB:
COIYTCTBYIOIIMX 3a00JIeBaHUM, HamU4us Tpoduue-
CKMX M3MEHEHUHM Ha HOrax, HEMpoNaTuu U UMMYH-
HOTO cTaTyca 4enoBeka [22]. BrICOKHiA ypOBEHB
TJIUKUPOBAHHOTO TEMOTJIOOMHA TaKXKEe YBEITUYMBACT
PUCKH TUCTATBLHON (OPMBI IOPAKEHHS U YXY/IIIIAET
pE3yIbTaThl PEBACKYIISIPU3ALUM B CUTYyalUAX, KOTJa
OHa BO3MO’KHA, IIpUyYeM OoJiee XyAlIre OT/IaJIeHHbIE
pe3yJIbTaThl B TAKOW CUTYAllMU OMMCAHBI KAK IS
UIYHTUPYIOIIUX OMNepaluii, Tak ¥ AJIs SHAOBACKY-
JISIPHBIX BMEIIATENbCTB [23].

Jiis 6ompHBIX ¢ C/I KpaiiHe BayKHBIM SIBIISIETCS
n3MeHeHue oOpasa >KU3HU IOce PeBaCKYJSIpHU-
3aluu. OTO MO3BOJSAET TaKXe BO3JeHCTBOBATH
Ha MaTO(PU3UOIOTUIECKIE U3MEHEHHUS, TIPUBOJISIIIE
Kk 3IIA. VYBenuueHnue Quznyeckoil aKTUBHOCTH,
CHM)KEHHUE MacChl Tella, HOpMalu3alus ypOBHS
[JIIOKO3Bl, aJ€KBaTHAas Tepamnus, HaIpaBJICHHAs
Ha CHIDKECHUE YPOBHS aT€POr€HHOCTH KPOBH, TI03BO-
JISIOT YAYYIIUTh OTAAJICHHBIE PE3yJIbTaThl BMEIla-
TenbCTBA [24].

WNupuBuayanbHbIi Moa00p METoIa Xupyprude-
CKOT'0 BMEIIATEIbCTBA C YYETOM BCECTOPOHHUX OCO-
OEHHOCTEH COCTOSIHUS 310pOBbsi 0opHOTO ¢ CJI
SIBTIsIeTCSl Hanbolee BKHBIM MOMEHTOM B JICUCHHH.
VY naHHOU KaTeropwu OOJNBHBIX BBHICOKA BCTpeua-
€MOCTh apTpo3a (WU apTpUTa) KOJICHHOTO CYCTaBa,
B CBSI3U C 3TUM PE€3YJIbTAThl XUPYPrU4ECKOMl peBa-
CKYyJISIpU3allUd B OTAAQJIEHHOM IEPUOJE JIydlle
B CPAaBHEHHH C HJIOBACKYJISIPHBIMH IPOLIETYPaMHU.
J1o HeTaBHETO BPEMEHU CUUTATIOCh, YTO MPU MIPOKCHU-
MaJbHOM MOPAKEHUU OEIPEHHOU apTepuu ormepa-
1uel BpiOOpa sIBIsETCS CTEHTUPOBAHME, OJHAKO
[TOCJIETHUE MCCIIE0OBAHUS JIEMOHCTPUPYIOT JTyYIlINE
OTJAJICHHBIE PE3YJIbTaThl UTYHTUPYIOIIUX ONEepanuil
y OONBHBIX KaK ¢ MPOKCUMATbHBIM, TaK U C JIHC-
TaJIbHBIM MOPaXEHUEM apTEepHUil HXKHUX KOHEU-
Hocreit [13].

B kpynHOM peTpOCneKTHBHOM HCCIIEOBAHUU
OBUIO M3YYEHO BIMSHUE YPOBHS TIFOKO3bI HATOIIAK
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Ha OTJaJIEHHbIE Pe3yJbTaThl XUPYPrUUECKOTO Jie-
yeHusi. bonbHBIE OBLIM pa3feneHbl Ha 2 TPYMIIBL:
YPOBEHb TJIIOKO3bI HA TE€Pallui B HOPMAJIbHBIX 3HA-
YEHUAX U HeaJeKBaTHasl caXapOoCHIDKarolas Tepa-
nus. [lo nanHBIM aBTOpPOM cBOOOJIa OT pecTeHo3a
yepe3 1 rox HabmoaeHust B 1-i rpymme cocraBuiia
46%, B0 2-i1 — 16%. Takas >xe 3aKOHOMEPHOCTb OT-
MeueHa BO BJIMSHUU Ha YaCTOTY aMITyTallul KOHEY-
HocTH. [Ipu 3TOM Ha3HaueHHE MHCYJIHMHA B TOCTe-
OIIEpAllMOHHOM IEepHOJie U HOPMaIU3AlHsl YPOBHS
[JIFOKO3bI HE TMPUBOAMIIO K YIYUIIEHUIO OTJAJICHHBIX
pe3ybTaToB. ABTOPBI C/AETAIH BBIBO, YTO aJICKBAT-
HBI METa0OJIMYECKUI CTaTyC OpraHu3Ma BO BPEMs
BMEIIATEIhCTBA — JIyUIIUN TPETUKTOP OTAATEHHBIX
pe3yabTaToB [25].

Kpurnueckas urmemMuss HUKHUX KOHEYHOCTEH
(KHK) y 6onpabIx ¢ CJI pa3BuBaeTcs yaie, 4eM
y JUI] ¢ OKKJIFO3MOHHBIM MOPAKEHUEM HIDKHUX KO-
HeyHocTel 6e3 muabera. Psin nccnenosarenei qeMoH-
CTpUPYIOT YacToTy BcTpeuaemoctu CJl y OOIbHBIX,
rocrutanu3upoBanHbix 1o noBoxy KMHK, noctura-
rolyto 76% [26]. Ha cerogusimHuil 16Hb peKOMEH-
JIOBAHO BBIMOJIHATH PEKOHCTPYKIUIO apTepuil y ma-
rmeHToB ¢ C/] mpu npenonaraeMoit mpoxoauMOCTH
nryHTta B TedeHue 1 roga cseime 75% [27]. 3aga-
cryto y 6onpHBIX ¢ KUHK Ha dhone CJI Tpedyercs
Oosiee oqHOrO BMemarenbcTBa. HezaBucumo ot tax-
TUKU OJHOMOMEHTHAsl PEKOHCTPYKIMSI HECKOIbKUX
YPOBHEW apTepyii HUKHUX KOHEYHOCTEW WJIU TIOCTIe-
JOBaTeJIbHbIE ONEpaly Ha 3TUX PEruoHax AaroT
BBICOKYIO BEPOSITHOCTh COXPaHUTh KOHEYHOCTH [26].
[TpaBUIBHBIN KOMIUIEKCHBIA MEXIUCIIUTUTMHAPHBINA
MOJXOJl K XUPYPIHYECKOMY U MEINKAMEHTO3HOMY
nedeHnto 00mpHBIX ¢ CJI mMo3BONMI MOMYyYUTH CXO-
Y0 9acCTOTY OCIJIOKHEHUW M aMIyTaluii B OT/Ja-
JIEHHOM Tiepuojie B cpaBHeHUHU ¢ Jmnamu 6e3 CJI.
[Ipu HanmuuMK SI3BEHHBIX JePEKTOB WK quabeTnye-
CKOM CTOIBI BaeH caM (DaKT peBacKyJspHU3alIlii,
a He METOJI JICUeHHsI OOJNBHOTr0. 3aKUBaHUE TPO-
buueckux neHeKTOB U COXpaHEHHUE KOHEYHOCTHU
UMEIOT CXOXKHE Pe3yIbTaThl Y OOJIBHBIX C XUPYPTH-
YeCKOM peBacKyIspU3aIueil U YHIOBACKYISIPHBIMU
BMeIIaTeaIbCcTBaMu [28].

SURGERY. REVIEW

OcHoBHOI1 3amayeii jiedennst 00bpHBIX ¢ XVTHK
u CJ1 cuuTtaroT HopMaIM3aluIo apTePUATBHOTO MpU-
TOKa K COCYIaM CTOIIbI C TIOMOIIBIO XUPYPTrUUECKUX
W/WITY YHAOBACKYJSIPHBIX TEXHOJIOTHH [29].

OcHOBHBIMU TIPOOJIEMaMH, ¢ KOTOPBIMH CBSI3bI-
BAIOT XUPYPTrU4ECKOe JeUeHHEe TaHHBIX MalleHTOB,
CUMTAIOT:

— muctanbHO-Auddy3Has popma aTepockiie-
POTHYECKOTO MOPaKEHUsI, KOTOpas HE MO3BOJISIET
BBINOJIHATh paJiiKaibHbIE BMEIIATEIbCTBA C XOPO-
[IUM OTJIaJICHHBIM PE3YyJIbTaTOM;

— HapyUIeHUE MUKPOLUPKYISIUU U MHKPO-
AHTHUOIIATHUS;

— TMOBBIIICHHBIE PUCKU WHOUIIMPOBAHUS XU-
PYPTUYECKOM paHbl;

— OTCYTCTBHE aJIEKBaTHOTO KOJJIATEPAIbHOTO
KPOBOCHAOXEHHS 32 CYET BBICOKOH CKOPOCTH pOCTa
aTepockiepoTuyeckux omsuek [30].

Hcxoas u3 BbILIENEPEYUCICHHBIX 0COOCHHO-
cTeil JmrenbHoe Bpems 6oiabHbIM CJ1 0TKa3bIBaIn
B XUPYPrHYECKOM JICYEHHUH, TOIBKO MOCIESTHUE TOMBI
BO BCEM MUpPE HAUMHAET YBEIUUHUBATHCS KOJIUUECTBO
PEKOHCTPYKTHUBHBIX OMEPALMI Y TAaHHOW KaTerOpHH
60mpHBIX [31]. B HacTosimee Bpemst peKOHCTPYKTHB-
HBIE METOJIBI SABIITIOTCS oreparyeit Beroopa mpu 3[1A
naxe y 6ompHbIX ¢ CJI.

[Ipu HanMUUM AUCTAIBLHOTO MPUHUMAIOIIETO
pycna 6ompHBIM CJ] HE0OXOAMMO W OMpaBIAHO
BBINIOJTHATH HIYHTUPYIOIIKE ONepaluy Ha OeipeHHo-
TuOuanbHOM cermeHte. [IpoxonumocTh HIYHTOB
yepe3 5 JeT y TakuxX OOJBHBIX JOCTUTAET 57—
93% [32]. K coxaneHnuto, yJ10BIE€TBOPUTEIIbHBIE
pe3yJbTaThl MPOJEMOHCTPUPOBAHBI TOJBKO IS
ayToBeHbl. CHHTETHYECKHE MaTepHaibl y OOJbHBIX
CJ1 nonBepskeHbl OBICTPOMY Pa3pacTaHUIO HEOMHTU-
MBI B 30HE aHACTOMO3a. ITO MPUBOMIO K (hopMHUPO-
BaHUIO TpOoMOO03a IIyHTa U peluarBa uieMu [33].

Ha ceropssimHuii eHb OOUIEIPUHATO, YTO
HaJIM4ue XOoTs Obl OJHOW MPOXOJMMOHN apTepuu
Ha TOJICHU SIBJISICTCS PUEMIIEMBIM ITyTeM OTTOKA JJIs
BBITIOJIHEHNS] PEKOHCTPYKTUBHOM onepauuu [34].

PesynbraThl AUCTANBHBIX IIYHTUPYIOLIUX OIle-
pauuil CWIbHO pasimJarorcs B ureparype. F.M. Pom-
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poselli et al. mpencTaBuau OMBIT JEYCHUS CBBIIIE
1000 GonpHBIX C peBacKyJsIpu3aliieil Ha ypOBHE
TBUIBHOM apTepuu ctomnbl B TeueHue 10 ner. Ilep-
BUYHAsl NMPOXOAMMOCTh IIYHTOB 3apErHCTPUPOBAHA
Ha ypoBHe 56,8%, Bropuunas — 62,7% [35]. Hpy-
rUe aBTOPHI JIOJOKUIU, YTO Yepe3 roj MpoXo/u-
MOCTb TTOJIOOHBIX IITYHTOB cocTaBuia Bcero 58,1%,
a gepes 3 roma — 39,5% [36]. Kak BumHO 13 JaHHBIX
COOOILIEHNH, pe3ysIbTaThl TAKUX BMEIIATENILCTB B 3HA-
YUTENILHOW MEpEe Pa3HATCS, OJTHAKO OHU [TO3BOJISIIOT
COXpPaHUTh KOHEUHOCTh W/MJIH 3aJIeUnuTh Tpodude-
CKYIO apTEpHAJIbHYIO SI3BY.

OcHOBHOI 3aaueii 1151 JIedeHHsT TPOPHUECKUX
TMabETUYECKUX SI3B SBJSAETCS BOCCTAHOBIICHUE KPO-
BOTOKA IO CTOTeE. Y OOJIBIIMHCTBA OOJIBHBIX C KITH-
HUKON TpO(PHUECKHX $3B OTMEUYEHO MOpaKeHUe
noBepXxHoCcTHOM OenpenHoit aprepun (IIBA), mon-
kojeHHou aprepun (IIkA) u GeproBbIxX aprepuit
(BA). Ilpu nopakeHHH MOCIEAHUX OTKPBITHIE XU-
pPYpPrudecKre BMEIATENbCTBA CUIIBHO OIPAHUYEHBI
B TEXHUYECKOM HMCIOJHEHUH. DHI0BACKYJISIPHBIE
BMEIIATEIbCTBA CJIOKHBI 32 YET OONbIION JJTMHBI
OKKJIIO3UH, KOTOpbIe HAOIOIal0TCs y JaHHBIX Ia-
rueHToB (150—300 mMm). [l Gonbirero yno6cTa
«TPOXOXKACHUSD» OKKIIFO3UM TMPOBOJHUKOM HCIIOJIb-
3YIOT PETPOTPATHBINA THOHATBHBIN JOCTYI. V3 MUHY-
COB MOJIX0JIa CJIEYeT OTMETUTh YBEIMUYEHUE IIO0-
a1 $I3Bbl, €CIIM pPeKaHaIu3alus OyAeT He ycIell-
HoM. YacTo B 30He A0cTyma (opMUPYETCS €Iie OTHa
A3Ba, T.K. JOCTYII IO CYTH SBJISIETCS] HApYyIIEHUEM
I[EJIOCTHOCTU KOXKHBIX MOKPOBOB, a aJ€KBAaTHOU
nepdy3uu B JAHHOM Cllydae HeT.

B coBpemeHHO# Xupypruu aprepuil 60JIbHBIX
¢ C/I Bce Gonpliie 1 O0JIbIIE UCIIONB3YIOT TOHSATHE
AQHTMOCOM. 32 CYET HAKOIIJIEHHOTO MPaKTUYECKOIO
OIIBITa BBISBJIEHB! YYaCTKU, KOTOpble KPOBOCHA0XKa-
10Tcs paznuuHbIMU BA. Ha ocHOBaHMM NOTy4eHHBIX
JTAHHBIX BBIIOJHAIOT N30JUPOBAHHYIO PEBACKYJISPU-
3alUI0 apTEPUH, OTBEYAOIIYIO 32 JaHHBIM Y4aCTOK.
3a cyeT HopMaJIM3alMy KPOBOTOKA MIMEHHO B aHI'MO-
COMHOM 00JIaCTH yBEITUYNUBACTCS CKOPOCThH 3aKHB-
JeHus Tpo(pHUUecKon sI3BBI U CHUXKAETCS 4acTOTa
amnyTanuii [37].
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CTOUT OTMETUTh, YTO PEHTI€HIHIOBACKYJISP-
HbI€ METOJbl MO3BOJSIOT COXPAHUTh KOHEYHOCTb
B cpeaHeM B 86% cityyaes, pU 3TOM JOCTATOYHO
BBINIOJIHUTh PEBACKYJISIPU3ALUIO OJTHON apTepuH.
[Tpu CJ1 peBackysipu3aliusi mpeacTaBIeHHBIM METO-
JIOM BMeeT 0oJiee BBICOKMM TEXHUUYECKHM yCTex
B cpaBHEHHUH ¢ 00bHBIMEU 0e3 CJ] u nucTanbHbIM
MOpaXEHUEM apTepuil HIHKHUX KOHEeUHOoCTeH [38].
B xoze sxcnieprMeHTanbHOIO HCCaeI0BaHus ObLIO
MOKa3aHo, YTO PEeBACKYJISIpU3alUsl HA OCHOBAHUU
AQHTMOCOMHOTO TIOJIXOa MOXET MPUBOJIUTH K «00-
KpaJIbIBAaHUIO» JPYTUX yYaCTKOB TOJICHH W YMEHb-
math nepgysuto B HUX [39]. Takum oOpa3oM, HENb3s
yTBEPXK/IaTh, YTO SHIIOBAKYISIPHAS PEBACKYIspU3a-
U Ha CErOJIHSIIHUN 1eHh — Hauboee 3pdexTus-
HBIHA MeTOJ JIeueHus. BeposTHO, OHA SIBIISIETCS OJHUM
U3 KIIIOYEBBIX HHCTPYMEHTOB JUIs 35KUBJICHUS TPO-
(UYeCKUX 3B U COXpaHEHUSI KOHEUHOCTH.

Baxno ormetuts, uto B BA npenmMyIiiecTBeHHO
CIeIyeT MPUMEHSITh TOJILKO aHTHOILIACTUKY. Pa3-
paboTaHbl crienuanbHble OAIOHBI JIUHHON 20—
30 cM, 9TO MO3BOJISIET PEBACKYJISIPUZUPOBATH IJIMH-
HbI€ CTEHO3bl U OKKJIIO3uU. [IprMeHeHne cTeHToB
OIpaB/IaHO TOJIBKO B OCJIOKHEHHBIX CIydasx (Iuc-
CEKITUsI, OCTaTOYHBIN cTeHOo3 Oosee 50%). YuuTteiBast
ToT (hakt, uto BA umerotr nuametp 2,0—3,5 mm,
B ClIy4ae MOTPEOHOCTH B CTEHTUPOBAHUU HCIIOJIb-
3YIOT KOPOHapHbIE OaNTIOHO-pacIIUpPsEMbIe CTEHTHI.
KpynHble panaoMu3npoBaHHbIE UCCIIEIOBAaHUS Jie-
MOHCTPUPYIOT TO, YTO HUCMOJb30BaHHE OAIOHOB
C JISKapCTBEHHBIM IMOKPHITHEM JIAeT JIydIlIHe OTIa-
JICHHbIE Pe3yJIbTaThl B CPABHEHUU C TPOCTHIM CTEH-
tupoBanueM [40]. B onHOM ucciaenoBaHUM Mpojie-
MOHCTPHUPOBaHA MEHBIIIAs YaCTOTa aMITyTaIUil TIpH
orcyrctBuM creHTa B BA [41]. CoBpemeHHbIE yCT-
POMCTBa [T aTePOIKTOMUN HE TIOKA3aIH 3HAYMMBIX
MOJIOKUTETBHBIX PE3yJIbTaTOB B JICUSHUHU OOIBHBIX
JTAaHHOW KaTeropuu, HA00OPOT, BBIMOJTHEHUE DHJIO-
BaCKYJISIPHOM aTepOIKTOMHHU MIPUBOJIUIIO K yBeTHYe-
HUIO YKcia TPOMOO30B PEKOHCTPYUPOBAHHOM apTe-
puu [42, 43].

HecMoTpst Ha nOCTHKEHUS SHIOBACKYIISPHBIX
METOJIOB JICUCHHUS IIYHTHPYIOIINE ONEpaIuy OCTa-
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I0TCS JIYYIIUM METOJIOM PEKOHCTPYKIUU C TOUYKH
3peHUS OTJAICHHBIX Pe3yIbTaToB [44]. Bemonnenne
UIYHTUPOBAHMS apTEPUl HMHKHUX KOHEYHOCTEW MMe-
€T TMOBBIIIEHHBIH PUCK Pa3BUTHS NEpEeOneparuoH-
HBIX OCIIOKHEHUN (MH(papKTa MUOKapAa WA HH-
cynbTa). B TO ke BpeMsi ABYXJIETHSSI BBKMBAEMOCTb
MOCJIe OTKPBITOM oneparuu Obiia Boite [45]. B psne
Clly4aeB ONMCAaHa BO3MOKHOCTb BBIITOJIHEHHSI IITyH-
TUPYIOIIEH OINepalnuy Jake B CUTYyalHsiX, KOrjaa
9HJ/IOBACKYJISIPHBIE METOJIbI OKa3aIMCh HEI(D(HEKTHB-
HbIMU. [ T1aBHBIN (HDaKTOp HEBO3MOKHOCTH ITPOBEJIEC-
HUSI PEKOHCTPYKIIMM — OTCYTCTBHE aJIeKBATHOM
BEHBI Ha HOrax s GopMUpOBaHHS LIyHTA. AJie-
KBaTHBIM JJUAMETPOM HAIOJTHEHHOW BEHBI CUMTACTCSI
3,5—5,0 MM, mpu 3TOM NydIIke OTJaJeHHbBIE pe-
3yJIBTaThl HAOTIOAAIOTCS TIPU UCIIOIB30BAaHUN OJTHOM
BEHBI, B CPAaBHEHUH C (DOPMUPOBAHUEM IITyHTA U3 He-
CKOJIKUX Y4YacTKOB WJIM BeH ¢ JIBYX HOT. [Ipu wmc-
TMOJTb30BaHHHY €TMHOM BEHBI YaCTOTa TPOMOO03a B Tiep-
Bble 30 qHel coctaBuia MeHee 2%, a MpOXOUMOCTh
B TeueHHe roja — Baimre 90% [46].

B omHOM mccrenoBaHMM XUPYpPrudeckoe BMe-
I1aTeNTbCTBO BBIMOJIHSUIA C IOMOIIbIO MUKPOCKOTIA,
3TO MO3BOJWIIO HIYHTUPOBATh aPTEPUU JUAMETPOM
MeHee 2 MM. PeBackyisipu3anuio IByX apTepHil To-
JIEHU BBINIONHSUM Beero B 9,6% ciyuaes. [Ipu Hanu-
YMM y4yacTKa T'MIOIIa3uU BEHbI Oblja BBIMOJHEHA
PEe3EKIUs U PEBEPCHUs TAKUM 00pa3oM, YTOOBI yda-
CTOK CY’KEHHUSl HaXOIWJICS B IUCTAJIbHOM HAalpaB-
neHur. ABTOPHI (HOPMHUPOBATH «ECTECTBEHHOE)
yMEHbIIIEHHE AUaMeTpa B 30HE aHacTOMO3a. Takas
TEXHHKa MO3BOJIIIIA TOIYYHTh 72,6% MPOXOIMMOCTh
nryHTa B Tedenue 1 roga u oxono 60% x 4-my roay
Habmonenus [47].

OcHOBHOI 3a7a4eil peBacKyIsIpU3aIluu apTe-
pUil HIKHUX KOHEYHOCTEH SIBIISIETCS BOCCTAHOBJIE-
HHUE a/ICKBaTHOU mepdy3uu B TKaHIX CTombl. [Ipu
KPUTHYECKON HilleMuu nepdy3uOHHOE JaBICHUE
KHUCIIOpPOJIa CHUYKAETCs MPUMEPHO A0 20 MM PT. CT.
EnuHCTBEHHBIM OOBEKTUBHBIM METOJIOM BOCCTAHOB-
JICHUS] KPOBOTOKA CYUTAIOT YBEIIMUYEHUE J1aBIICHUS
KHCJIOpOJa TOCTe PeBaCKyJspu3aluu. Y pPOBEHb
TpaHCKyTaHHOTO Hamnpspkerus kucioponaa (THK)
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Ha CErOJHALIHUHN JIeHb CUMUTAIOT IPEIUKTOPOM 3a-
JKUBJICHUS PaHbl, a TaKK€ KPUTEPHUEM aJ[EKBATHO
BBITIOJTHEHHOM pEBACKYJIApU3aLUN HIKHEH KOHEU-
HocTH. [Ipu 3Hauenun THK 40 MM pT. CT. u BbITIIE
Tpodudeckas si3Ba 3aKUBAET O€3 JOMOTHUTEIHHOTO
XUPYPruyecKoro BMEIIATeNbCTBA, OOJBIINHCTBO
XUPYProB CTPEMUTCS IOCTUTHYTh JJAaHHOTO MOKa3a-
TEJsI TIOCTIE PEeKOHCTPYKIMK apTepuit [48].

VYposenb THK mnoBbllaeTcs mocie peBacky-
JASpU3aliY HUKHEH KOHEYHOCTU BHE 3aBUCUMOCTH
OT METOoJIa XUpypruveckoir koppekimu [49]. Ognako
CyLIeCTBYET pal omnyuid. [Ipu n3onupoBaHHOM pe-
KaHAJIM3ALMK apTEPUH 3a4acTyI0 YIIy4IlIaeTcs mep-
¢y3ust TONTEKO B 00JaCTH pPEeBACKYISPU3UPOBAHHOM
AQHTMOCMBI, IIPY IIYHTUPOBAHUM apPTEPUU OTMEUYEHO
yBennuenne THK Taxke B Apyrux aHruocomax,
3TO OCOOEHHO XOPOIIO MPOCIEKHUBAETCS MPU HOP-
MaJIbHO (DYHKIIMOHUPYIOLIEH IutanTapHoi ayre [50].

YBenu4yeHrue 4acToThl UCIIOIB30BAHUS THOPH/I-
HOTO ITOJX0/1a K XMPYPruuecKOMy JIEYEHHUIO Ha CEro-
JTHSIIHUAN J€Hb MPOJIEMOHCTPUPOBATIO, YTO MOCIE
MEPBUYHO BBINOJIHEHHOTO IIYHTUPOBAHUS MPU HE-
aJICKBaTHOM JTUCTAJILHOM pyClie (Ha CTOIE) TOBTOP-
Hasl aHTMOIUIACTHKA MOKa3ajaa OO0JbUIYI0 CKOPOCTh
nepdysun u ypoBenb THK mpu pexananuzanun
apTepuil CTOIbI, YeM NPU H30JMPOBAHHOM DHJIO-
BaCKyJIIpHOM JieueHuu [51].

[Tpu onucanmm xupyprudeckoro yedeHus 3[1A
y 6ombHBIX CJ] BCce aBTOPHI yKa3bIBAIM HA HEOOXO-
JIMMOCTB BBITTOJTHEHUS! TUCTATBHBIX PEKOHCTPYKIIUH.
JleficTBUTENbHO B MPAKTHKE TOCTATOYHO PEAKO
BcTpeuatorces Juna ¢ CJI, y KOTOphIX MPUIHHON Ts-
JKEJIOM HMIEMUH HM)KHUX KOHEYHOCTEH CIIYKHUJIO
nopakeHue aopTro-0epeHHoro cermenta. [lo nan-
HBIM pa3HbIX aBTOPOB, MOPAXKEHUE MOAB3IOIIHBIX
aptepuil y 6onbHbIX ¢ CJl BcTpeuanoch He Oonee
yeM B 20% citydaeB, a OepeHHBIA CETMEHT Mopa-
xayca — B 70% ciydaes, u3 HUX okono 15% 3a-
TparuBaiu OOIIyI0 U TIyOOKyI0 OEeIpEeHHYIO apTe-
puto [52].

[Ipy HCXOAHO MPOXOIUMOM A0PTO-OeIPEHHOM
CerMEHTE BBIOOP PEKOHCTPYKIMH HE OCTABISIET CO-
MHeHuid. HeoO0X0a11MM0O BOCCTaHOBUTD JTUCTATbHBIM
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KPOBOTOK, TaK KaK OTCYTCTBYIOT aJIeKBaTHbIE KOJLIa-
TepaJibHbIE IyTU HA YPOBHE KOJIeHa U HUke. [pyrue
BOMPOCHI BO3HUKAIOT TP CTEHO3aX BbIIIe On(ypka-
iy OeJPeHHON apTepuu WM MPHU NOPAXKEHUU Kak
MMOBEPXHOCTHOM, TaK U TIIyOOKOM apTepuii Oempa.

VY Takux OOJBHBIX 3a4aCTYI0 MHUKPOLMPKYJIS-
IUSl COXPaHAETCs, OIHAKO TPOPUUECKHE S3BBI pa3-
BUBAIOTCS 32 CUET HEJOCTaTOYHOIO MPUTOKA MO KOJI-
JaTepaIbHOMY ITyTH U3 NOAB3IOIIHBIX 0 OeIPEeHHBIX
aprepuid. [Ipy BOCCTaHOBIEHUH KPOBOTOKA JO IO-
BEPXHOCTHOU OepeHHOi apTepun neppy3noHHOe
JABJICHUE YBEITMUUBAETCS U OTCYTCTBYET HEOOXOu-
MOCTb BBIIOJHATH JUCTAIbHBIE PEKOHCTPYKIMHU [S3].
Takum 00pa3zoM, UHTEpEC MPEICTABISIOT MUHIMATh-
HO MHBA3WBHBIEC MPOIEAYPHI, TAKUE KaK IIACTHKA
r1y0oKoi apTepuu Oeapa U SHAAPKTEPKITOMUS
u3 o01el OeApeHHol apTepun.

[Tpodynnomnactuka onucana B 60-¢ TOMBI MPo-
nutoro crojerust [54]. Kak u3zonupoBaHHas mpo-
[eJaypa OHU JOJT0e BpeMs MPUMEHSIACh TOIBKO
y OOJBHBIX ¢ XPOHUYECKOW UIlIEeMUel HUKHUX KO-
HEYHOCTEH U «OTCYTCTBUEM)» aJI€KBaTHBIX IMyTeH
OTTOKa Ha rosieHd. Kak s/eMeHT jiedeHus ee npume-
HSIIOT TIOBCEMECTHO TPH BBINOITHEHUH OeApEeHHO-THC-
TaJIbHBIX IIIYHTUPOBaHWI. B mocneqHue roasl JaHHOE
XUPYPruyecKoe BMEUIaTEIbCTBO «BO3POIUIOCH
U U3MEHUJIO CBOE Ha3zHaueHue. Y OOJIbIIMHCTBA
OOJIBHBIX C A0PTO-OEIPEHHBIM MTOPAKECHUEM TIPUCYT-
CTBYIOT CTEHO3bI r1yOokoi aprepun O6eapa (I'BA).
['uOpuaHbIi TOIX0/ K JICYCHUIO BKITIOYAET CTEHTH-
pOBaHME MOAB3AOLIHBIX apTEPHUIl U BBHINOJHEHHE
npoQyHIOIUIACTUKY YISl YIyYIIEHUs! KoJulaTepalib-
HOTO KPOBOCHAOKEHUSI.

CBobOopa oT pecTeHo3a Mpu NMPOQyHI0TUIACTHKE
U TUIACTHKE 00IIel OeIpeHHOM apTepuH COCTaBISIET
96% B Teuenue § ner [55]. g BbIOTHEHUS peBac-
KyJISIpU3aIiK Yy OOJIHBIX ¢ KPUTHYECKOU UIIEMHUEH
HIOKHUX KOHEYHOCTEW BO3MOXKHO MPUMEHSTH JaH-
HBI METOJI XUPYPTHUECKOr0 BMEMIATEIhCTBA, O/IHA-
KO OH CONPSDKEH C OTHOCUTENHHO BBICOKOM YacTOTOM
NOTPEeOHOCTH B JIOMOJIHUTEITFHOM BMEIIATEILCTBE
B JanbHeiimeM (cBoboaa ot ammyTarmii 40% B Tede-
e 10 ner npu Hamumuuu TPOo(PUIECKUX U3MEHEHHA
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Ha Hore). B To e BpeMsi B TeUeHHe JBYX JIET CO-
XpaHeHHe KOHEYHOCTH oTMeueHOo y 70% OOIbHBIX,
YTO CONOCTAaBUMO C AUCTAJIbHBIMU PEKOHCTPYK-
nusimu [56].

OtnenbHbIE aBTOPBI U3YYalld YacTOTY MOBTOP-
HBIX BMEIIATENbCTB Ha Oudypkaimu 6e1peHHo ap-
tepun. bbuto npogemMmoncTpupoBaHo, uto 17—28%
OOJIbHBIX UMEIN FeMOJUHAMUYECKH 3HaYUMbIE pe-
CTeHO3bI B TeueHue 5 net [57]. A.B. AxmeroB npe-
JlaraeT BBINOJHATH MPOTSHKEHHYI0 MpodyHAoIIIa-
CTUKY J0 BETBEH 3-TO MOpsAJKa, YTO YIydllaeT
OTHAJICHHBIC PE3YyIbTAThl H YCUIIMBACT KOJTaTepahb-
HBI KpoBOTOK [57]. Y3 mpeumMyIecTB Xupypruie-
CKOT'O BMEIIaTeIbCTBA TOJIBKO B BEpXHEN TpeTu OeI-
pa y OONBHBIX C MHPHUIIMPOBAHHBIMU WIIH TMTOTESHIIU-
abHO MH(UITMPOBAHHBIMU TPOPUUESCKUMH SI3BAMU
ClIeAyeT OTMETUTh MEHBIINE PUCKU HHQEKIUU
(17%), xoTOpBIE 3a4aCTyrO NPEICTABIECHBI KPACBBIMU
HEKPO3aMHU KOXKU U MHPHUIbTpAIel B 30HE orepa-
IIUH, B TO BpPeMs KaK MPU HATMYHU [TYHTOB UMEETCS
3% puck ero unduupoBanus [58, 59].

Hcxons u3 mipeacTaBieHHON HH(pOpMaIMi MOK-
HO C/IeNaTh BBIBOJI, YTO COBPEMEHHbIE KOMILIEKCHbIE
MOIXOObI K J€YEHUIO OOJBHBIX C 3a00JIEBAaHUSIMA
nepuQepruuecKux apTepuil U caxapHbIM AHA0ETOM
MO3BOJISIIOT MOJIYYUTh aJ€KBAaTHbIE OTAAJICHHBIE
Pe3yIbTAThI 10 COXPAHEHUIO KOHEYHOCTH. Ba)kHbIM
MOMEHTOM SIBJISIETCS] BOCCTAHOBJIEHUE JOCTUKECHHUS
L[EJIEeBBIX 3HAYEHUI TPAHCKYTaHHOTO HaIPSKEHUS
KHCJIOpOJa Ha TOJIEHW U cTone cBbiiie 40 MM pT. CT.
MOCJIE BBINOJIHEHHOW peKOoHCTpyKuuu. Hu omuu
U3 METOJIOB HE MPOJIEMOHCTPUPOBAI «HI€ATBHBIX)
pe3yabTaToB. B CBsI3U ¢ 3TUM CUUTAEM, YTO KOM-
TUIEKCHOE JICUSHUS ABJISIeTCS HanboJiee OmpaBIaHHbIM
Y TIEPCIIEKTUBHBIM JIJIs1 AalTbHEHIIIET0 U3yUYeHHUS.
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MMmMyHOrmctoxmmmyeckoe uccriegosaHve
nponudpepaTUBHON aKTUBHOCTU OMNYXOJIEBbIX KNETOK
NPV pa3finyHbIX rpagaunax aaeHoKapunHOMbI
npeacrtartesibHOM Xenesbl

I'.IO. Kyapsasues', JI.B. Kyapsisuesa', .M. Muxanesa’, U.1. Badnuenxo'

'Poccuiickuii yauBepcuTeT apyx0bI HapoaoB, Mocksa, Poccuiickas Menepanus

’Hay4Ho-HCCleI0BaTeNbCKUI MHCTUTYT MOp(oJiorun Yesoseka, Mocksa, Poccuiickas ®eneparms

AHHOTamMA. Axkmyanprocme. Pak peacTaTeIbHOM JKeje3bl ABJISIETCS OHON U3 BEAYIHUX MPUYMH CMEPTH MYKCKOTO HACEJICHHS
OT OHKOJIOTHYECKHX 3a00JIeBaHMi B Pa3BUTHIX cTpaHax. COBPEeMEHHBIC METOIBI TUATHOCTHKH, B TOM YHCJIC ITYHKIIMOHHAS OHOIICHS
MpeACTaTeIbHOM JKeJie3bl, MO3BOJISIOT Bepu(DHUIIMPOBATh OHKOJIOTMIO HA PAHHUX CTAIUAX, OJHAKO PYTHHHBIEC HCCIICOBAHUS
HE BCEraa MO3BOJIIOT CIPOTHO3UPOBATh TCUCHHUE M MCXOJ 3a0oieBaHms. 1{enb: MpoBECTH aHAIN3 KIMHUKO-MOP(HOIOTHIECKUX
1 IMMYHOTHCTOXUMHYECKHX 0COOCHHOCTEH KIIETOK aJIecHOKApIIMHOMEI, ¢ UCTIOJb30BaHuEeM Mapkepa Ki-67, comocTaBieHue
CTeneHH MposnpepaTUBHON aKTUBHOCTH B OIYXOJIAX Pa3IMYHOMN CTEIEHHU 3JI0Ka4eCTBEHHOCTH (110 Kiaccudukanyu [ ucoHa),
a TaK)Ke CPaBHEHHE JAHHOTO ITOKA3aTeJIsl C KIIMHUYECKOH cTaaueii 3a00/1eBaHus], YPOBHEM ITPOCTATCHCHU(DUIECKOI0 aHTUT€HA
B KPOBH, 00bEMOM MpeAcTaTeIbHOM XKeme3bl. Mamepuanwt u memoost: Ha 6a3e I'BY3 JI3M «I"opozackas KInHU4ecKas 60JIb-
Huna Ne 31» u «["ocnutanb A BeTepaHoB BOMH Ne 2y ObLIH 0TOOpaHbI apaUHOBBIE OJIOKH C MaTepUaIOM, HOJyUISHHBIM
B pe3yJjbTaTe OUOIICUH MPEACTATEIBHOM JKeJIe3bl, TPAHCYPETPAILHON PE3EeKIMU U PaduKaJbHOMN mpocTaTakToOMuM. [IpoBeneHo
MOP(HOJIOTHUECKOEe ¥ HIMMYHOTHCTOXMMHYECKOE HCCIieToBaHue MaTepraiia ¢ MapkepoM Ki-67. TTonydeHHble JaHHBIE ITPOaHAIIH-
3upoBaHbl pu momoIu nporpaMmbl STATISTICA 10.0 ¢ ucnoas30BaHHEM OLIGHKH HOPMAaJIbHOCTH PACIIPEACICHHUS TaHHBIX
o W-kpurepuro Ilammpo-Yuika, JoCTOBEpHOCTh pa3IudMid OlleHHUBaNAch ¢ momoinbsio U-kputepus MaHHa-YHUTHHU, a KOPPeIIaiu-
OHHBIE B3aHMOOTHOIIEHHUS C MOMOIILI0 Koddduimenta koppesiuuu Crnupmena. Pesyasmamol. BbISIBICHBI CTATUCTUYCCKH
3HAYUMBIC OTIINYHMS IPOTU(EPATHBHON AKTHBHOCTH B IPYIIIAX 3JI0KAYECTBECHHOM OITyXOJIH C Pa3HOM CTeNeHbI0 TU((HEPEHITUPOBKH.
CTaTHCTUYECKH 3HAYMMas IpsiMasi KOpPENIns YMEPEHHOH BRIPAKEHHOCTH Obljla BBISIBJIICHA MPH COTIOCTABICHHUH MPOJIHQepa-
THBHOM aKTHBHOCTH CO CTEIMEHBIO AU PepeHIMpoBKH Mo cucteMe I'mucona (r, = 0,523) ¥ KIMHWYECKOH CTaaueil 3a00IIeBaHs
(r, = 0,646). Mexay TaKuMU ITOKa3aTeIsIMH, KaK YPOBEHD IPOCTATCIIENN(UIECKOTO aHTUTE€HA, BO3pacT, 00bEM IpeacTaTeIbHOM
JKeJe3bl M MHAEKCOM MposidepaTHBHON aKTUBHOCTH CTATHCTHUYECKH 3HAYUMBIX KOPPEIAIUOHHBIX 3aBHCUMOCTEH OOHAPYKEHO
He ObuT0. 3akmoueHue: ydeT MHACKCA MPOJU(PEPATUBHON aKTHBHOCTH B JOMOJIHCHHAE K KIMHHUKO-MOP(HOIOTHICCKOMY HCCIIEI0-
BaHHIO CIIOCOOCTBYET TUATHOCTUKE H MOCIEIYIONMEMY IIPOTHO3UPOBAHKIO TCUCHUS paKa IMPEICTATeIbHOM KEIIe3hl.

KiroueBble cjioBa: agcHOKapIMHOMA MPEICTATEIbHON KeJe3bl, mpocrarcheruduyeckuii antureH, Ki-67, nponudepanus,
ungexc I'miucona
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Immunohistochemical Study
of Tumor Cells Proliferative Activity
at Different Graduations of Prostate Cancer

G.Y. Kudryavtsev', L.V. Kudryavtseva', L.M. Mikhaleva’, L.I. Babichenko'

'Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation

Research institute of human morphology, Moscow, Russian Federation

Abstract. Prostate cancer is one of the leading causes of men death in developed countries. Modern diagnostic methods, including
a puncture biopsy of the prostate gland, make it possible to verify oncology in the early stages, however, routine studies do not
always allow to predict the course of the disease and outcome. The aim of our study was to analyze the clinical, morphological
and immunohistochemical features of the proliferative activity of adenocarcinoma cells using the Ki-67 marker, to compare
the degree of proliferative activity in tumors of various degrees of malignancy (according to Gleason’s classification), as well
as to compare this indicator with the clinical stage of the disease, the level of prostate-specific antigen in the blood, the size of
the prostate gland. Materials and Methods: On the basis of the City Clinical Hospital No. 31 and the Veteran Hospital No. 2, paraftin
blocks with material obtained as a result of prostate biopsy, transurethral resection, and radical prostatectomy were selected.
A morphological and immunohistochemical study of the material with the Ki-67 marker and a quantitative assessment of the degree
of proliferative activity were carried out. Data were analyzed using the STATISTICA 10.0 program using estimates of the normality
of the data distribution according to the Shapiro-Wilk W-test, the significance of differences was estimated using the Mann-Whitney
U-test, and correlation relationships using Spearman’s correlation coefficient. Results: Statistically significant differences
in the degree of proliferative activity in groups differing in the degree of differentiation were revealed. A statistically significant
direct correlation of moderate severity was revealed when comparing proliferative activity with the degree of differentiation
according to the Gleason system (r, = 0.523) and the clinical stage of the disease (r, = 0.646). No statistically significant correlation
was found between indicators such as prostate-specific antigen level, age, prostate volume, and proliferative activity index.
Conclusion: taking into account the proliferative activity index in addition to clinical and morphological studies helps to diagnose
and subsequently predict the course of prostate cancer.

Key words: prostate adenocarcinoma, prostate-specific antigen, Ki-67, proliferation, Gleason index
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O (PEeKTUBHOCT, COBPEMEHHBIX IOJIXO0JI0B
K JICUCHHIO paka mpeactarenbHoi sxkenesbl (PITK)
BO MHOT'OM 3aBHCHUT OT CBOEBPEMEHHON M TOYHOMN
JTUATHOCTUKN PAaHHUX CTaJUi 3a00JieBaHUs. 3HAYM-
TEJIbHYIO POJIb B 3TOM CBHITPaji0 OTKPHITHE MPOCTAT-
cnemmduueckoro antureHa (IICA), mokazarenn ko-
TOPOI'0 OKa3bIBAIOT 3HAYUTENIFHOE BIMSHHUE Ha J1aJlb-
HEHIIyI0 TaKTUKY BEJICHUS MaleHTa C MOI03pEHUEM
Ha pak MpeCcTaTeIbHOM Keessl [1]. Beicokue moka-
3arenu [ICA sBIISIFOTCS TIOBOJIOM TSI TTPOBEICHUS
MyHKIUOHHOW OMOTICHUU MPEACTaTeIbHOMN KeNe3bl,
YTO SIBJISIETCS 30JIOTBIM CTaHAAPTOM JUATHOCTUKH.
Pe3ynbpTaThl THCTOIOTUYECKOTO UCCIEIOBAHUS TIO-
MOTalOT B TIEPBYIO OYEpelb MOTBEPAUTH UIH OTIPO-
BEpTrHYTh OCHOBHOM JIMAarHO3, a BO-BTOPBIX, YTO
KpaliHe Ba)KHO JJIsl IPOTHO3a, OIIEHUTh CTEMEHb 3710~
Ka4eCTBEHHOCTH OITyX0Ju 1o mkaie [ nucona [2, 3].
OpnHako HECMOTpPSI Ha TIOCTOSTHHOE COBEPIIIEHCTBO-
BaHHE THCTOJIOTMYECKON CHUCTEMBI TPpafalluil U KIIU-
HUKO-MOP(OIOTUYECKUX TOIXOJ0B K JHATHOCTHUKE
TOYHO OLIEHUThH MPOTHO3 MOYYaeTCsl He BCEraa: Mop-
(dosornYecKu CX0XKHe BapUaHThl paka B KIMHUYE-
CKOM MPaKTUKE MOT'YT MOKa3bIBaTh C€0s KaK BBHICOKO-
arpeccUBHbIMU (POpPMaMH, TaK U XapaKTEPU30BATHCS
WHJIOJICHTHBIM TeueHueM [4]. B pyTuHHOI mpakThke
npu BeZieHnH 00JbHBIX ¢ pakoM DK Bpauam mpuxo-
JTUTCSl OCHOBBIBATHCS HA pe3yJibTaTaX CTaHIAPTHBIX
oOcnenoBanuii, Takux Kak mokazarenb [ICA, rpana-
uus o I'mucony, nanusle MPT u npyrux uHCTpy-
MEHTAJIbHBIX METOZ0B 00CIIEIOBAaHUS, YTO HE BCETa
MO3BOJISIET OLIEHUThH «arpecCUBHOCTDHY» TEUEHUS OITy-
X0JIeBOTO Tiporiecca [5]. I'ereporeHHOCTh pa3IIHbBIX
dopm PITK 3acTtapisieT rickaTh HOBbIE KJIMHUKO-OHO-
JIOTUYECKHUE MapKephl, TO3BOJISONINE 00Iee TOUHO
CKOPPEKTHPOBAThH JICUEHUE U JOOUThCs 00Jiee BBICO-
KUX Pe3yJIbTaTOB BbDKMBaeMOCTU. OTHUM U3 IMyTel
pelIeHUs JAaHHOTO BOIIPOCA SIBISIETCS UCTIOIb30Ba-
HUE UMMYHOTUCTOXUMHUYECKHX METOJIOB UCCIIEeI0Ba-
HUsI OMOTICUHHOTO U OTIEPAIlMOHHOTO MaTepuana,
noxydyeHHoro ot 6o1pHBIX PIIK [6].

XopoIo u3yuyeHHbIM OETKOM-MapKepoM Kiie-
ToYHOU Tponudeparnuu sBisercs Ki-67 — npoaykr
skcnpeccun reHa MKI67 [7]. lanHblit Genok ydact-
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BYET BO BCeX (pazax aKTMBHOI'O KJIETOYHOIO ITHKJIA
(kxpome moxosmeiics ¢das3br SO). [omoxutenpHas
JKcrpeccus Oelika B sIpax OIMYXOJIEBBIX KIIETOK
ANUTENNATIBHOTO MMPOUCXOKICHUS TTO3BOJISET OMpe-
JIENIATH CTETIEHb MPOT(EepPaTHBHON aKTUBHOCTH [8—
10]. JlaHHBII TIOKa3aTeNb MPUMEHSIETCS B PyTHHHON
MIPaKTUKE MPH UCCIEI0BAaHUN PaKa MOJIOYHOM Jkere-
3bl, OH MO3BOJISIET HE TOJIBKO MPOTHO3UPOBATH TEYe-
HUE, HO U SIBJISIETCS IOCTOBEPHBIM MapKepoM A dek-
TUBHOCTH HEOAIbIOBAaHTHOM Teparnuu [11, 12].

Lenb uccrnenoBanus — OIEHKA CTENCHU BhIpa-
KEHHOCTHU IKCIPECCUU OMOTOTHYECKOTO MapKepa
Ki-67 npu PITXK, a Takxke KOppemsIUU ¢ HHASKCOM
I'mucona u cranueit 3a00neBaHusl.

MaTtepuanbl u MmeToAbl

Knunuko-mopdoiaornueckoMy HCCIeJ0BaHUIO
MOABEPTIUCH apapUHOBBIE OJIOKH C MaTEPHATIOM,
MOJyYEHHBIM B pe3yJibTaTe MpPOBEIEHHs] OHOICHU
U OTIEPATUBHOIO JICUEHHUS Y OOJBHBIX C MOA03PEHUEM
WIM JUarHOCTUPOBAHHBIM 3JI0KaUe€CTBEHHBIM 00pa-
30BaHMEM TIpeficTaTeNbHOM xKeme3bl 3a 2018 1. Ha Oa-
3e ['BY3 JI3M «I'oponckas kmuHIUecKas: O0IbHUIIA
Ne 31» n «I'ocniuranp 15 BeTepaHoB BOMH Ne 2.
HccnenoBanue o00peHO KOMHCCHEN 110 BOIIpOCam
ATUKU COOTBETCTBYIOIIETO YUPEIKICHUSI.

Kaxxnpiii cmydaii kitaccuuuupoBancs Mo cuc-
teMe TNM (8- uzganue, 2017 r.) ¢ nocieayommm
OTIpeICTIEHUEM CTaJIUU OHKOJIOTUYECKOTO MpOIlec-
ca [13]. IIpu mMopdorornueckoM HcCleI0BaHUU
OLIEHUBAJIACh CTEeNEeHb TUGHEPEHITUPOBKU OMYXOIH
o cucTeMe rpafanyu [ icoHa ¢ y4eToM MOCIeTHUX
pekomennanuii (International Society of Urological
Pathology, 2016 1.) [14]. [loMuMO KIUHUYECKOM
cTaauu OBUIM COOpaHBI U TPOAHATM3UPOBAHBI TAKHE
JTAHHBIE, KaK 00BEM TPENICTATEIbHOM Kele3bl (10 JTaH-
HBIM yJIBTPa3BYKOBOI'O MCCIIEIOBAHUS MO0 H3Mepe-
HUS TIOCJIE€ ONEPALUU MPOCTATIKTOMUM) U KOHLIEH-
tparus [ICA B KpoBH B IIpeIoNeparliOHHOM TepH-
one. Y BCEX MalMEHTOB OBUIO MOIY4YeHO MH(DOpMU-
POBaHHOE cOrjacue Ha ydyacTHe B UCCIEJOBAHUU
coriaacHo XeJlbCUHKCKOW Aekiapanun BecemupHoin
Meauiuackor acconmanuu (WMA Declaration
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Puc. 1. A — BoicokoanddepeHLmpoBaHHasa aneHokapumHomMa, Mmncon 3 + 3,0kp. -3, x400; b — H13kas cteneHb nponudepa-
TUBHOW akTUBHOCTW,Ki-67 (FnncoH 3 + 3), x400; B — ymepeHHo anddepeHumpoBaHHas aaeHokapumHoma, MncoH 4 + 3, okp.
-3, x400; ' — ymepeHHas cteneHb nponndepaTnBHon akTuBHOCTU, Ki-67 (MFnmncoH 4 + 3), x400; 1 — Hn3koanddepeHumpo-
BaHHas ageHokapumHoma, Mnmcon 5 + 5, okp. -3, x400; E — BbicOKas cTeneHb nponndepaTnBHOM akTUBHOCTH, Ki-67
(FnncoHn 5 + 5), x400

Figure 1. A — highdifferentiated adenocarcinoma, Gleason 3 + 3, HE, x400; b — low degree of proliferative activity, Ki-67
(Gleason 3 + 3), x400; B — moderately differentiated adenocarcinoma, Gleason 4 + 3, HE, x400; ' — moderate degree
of proliferative activity, Ki-67 (Gleason 4 + 3), x400; [ — low differentiated adenocarcinoma, Gleason 5 + 5, HE, x400;

E — a high degree of proliferative activity, Ki-67 (Gleason 5 + 5), x400
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of Helsinki — Ethical Principles for Medical Re-
search Involving Human Subjects, 2013) u obpa-
00TKY epCOHAJIbHBIX JaHHbIX.

bbl10 IpoBeEHO UMMYHOTMCTOXMMHUYECKOE
HCCIIEIOBaHNE, B KAUECTBE MEPBUYHBIX AHTUTEN UC-
MOJIb30BAJI MOHOKJIOHAJIbHBIE KPOJIMYbH aHTHUTENA
k Oenkam Ki-67 (Clone SP6, Cell Marque). UT'X-pe-
aKIUIO MPOBOJUIN C HCIOJIB30BAHUEM CUCTEMBI
nerexknuu QUANTO na Autostainer 360 (Thermo
Fisher Scientific, USA). JlokpammuBanue cpe3oB
OCYILIECTBIISIM reMaTokcrimHoM Maitepa. Ilpemna-
paThl UCCIENOBAIH O MUKpOCKOroM (Axioplan 2
imaging, Karl Zeis) ¢ ¢orodpukcanueii (Axio
CamERc 5s). 17151 KOMM4eCTBEHHON OLEHKU PEe3yib-
TaToOB MPOBOJWINCH MOP(OMETPUYECKUE UCCIIEI0-
BaHUsl, CYUTAIIN COOTHOIICHHUE OKPAIIEHHBIX U He-
OKpameHHbIX aaep Ha 300 KJIETOK NMpU yBeJInde-
Huu x400.

Jnst oneHku niponudepaTuBHON aKTUBHOCTH
UCIIOJB30BaICs Ouonmornueckuid mapkep Ki-67.
UI'X mpenapatsl ¢oTorpadupoBaiuch Npu yBEIU-
yeHuH B 400 pa3, perucTpupOBAIMCH BCE MO3UTUBHO
OKpalIeHHbIE Spa B OJHOM I0JI€ 3pEHHUs], Mocie
Yero 3Ha4eHHe MePEeCcUUThIBAIOCH B IKBUBAJICHTE
Ha 300 KJIETOK, YTO BBIPAXKaJIOCh B POLIEHTHOM CO-
oTHomeHnHu. HeoOxoanMble moss 3peHust BeIOKUpa-
JUCh TIOCJIE U3YUYEHHUs BCEH IIOIIAAN Cpe3a MpHU
MasioM yBenudeHuu (X50) Ha OCHOBaHUU «TOPSUNX
TOYEK» — Y4YacCTKOB C HauOOJbLICH MIOTHOCTHIO
MO3UTHUBHO-OKpaIlIeHHbIX KieToK. Ha ocHoBaHuu
MOJIyYEHHBIX JTaHHBIX CTENEHb MPOIU(EepaTUBHON
aKTUBHOCTH ObLia pazzaeneHa Ha 3 rpynmnbl: 0—10%
(0—20 mO3UTHBHO OKpALIEHHBIX KIETOK) — HU3Kas
crenenb, 10—20% — ymepenHas, 6onee 20% —
BbICOKas (puc. 1).

CraTucTuuecKkuid aHanu3 OCYIIECTBISIN MPHU
nomoru porpamMmmbl STATISTICA 10.0 B cpene
Windows 7, mocie oneHKH HOPMAaJIBHOCTH pacrpe-
nenenus gaHHbix 1o W-kpureputo Ilanupo-Yuika,
JOCTOBEPHOCTD PA3IMYMM JJ1s1 KOJIMYECTBEHHBIX IIPHU-
3HaKOB C HEHOPMaJIbHBIM PACIpPEEICHUEM BBIUHC-
Jsui ¢ nomoinbto U-kputepusa ManHa-YutHu, npu
ATOM YKa3aHbl MEIUAHBI, 25-1 U 75- IPOLIEHTUIIN
npu3HakoB. KoppenslnoHHble B3aUMOOTHOILIEHNUS
OLICHUBAJIM C IOMOIIIBIO KOA(uUIeHTa KOppeauu
Cnupmena. OTIMYMA CUATATIU CTATUCTUYECKU 3HA-
yuMbIMH ipH p < 0,05.

Pe3ynbTaTtbl

B uccnenoBanue Boiien Marepuart, IOTyYeHHBIN
OT 54 maIueHToB, CPETHHI BO3PACT KOTOPBIX COCTa-
Bui 69,4 rona (ot 47 no 94 net). Bo Bcex cinyuasx
y OOJBHBIX OBLIO 3apETUCTPUPOBAHO MOBHIIIICHHUE
koH1eHTpanuu [ICA B KpoBH pa3audyHON CTETICHU
BBIPXEHHOCTH: OT 2,5 Hr/mi o 10 ur/ma — 6 ciy-
gaes (11,1%); ot 10 ur/mna go 20 ur/mn — 18 ciyda-
eB (33,3%); 6onee 20 ur/ma — 30 ciyuaes (55,6%).

Pacripenenenrie OONMBbHBIX 1O CTAAUSAM MPEACTaB-
JICHO CIeAyronmM oopa3zoM: 2A ctaaus Obuta Iu-
arHoctupoBaHa B 14-tu HabmoaeHusix (25,9%), 2B —
B 16 (29,6%), 3-s ctanus — B 8§ ciyqasx (14,8%),
Haubouee Tshkenas 4-s1 ctaaus OblUla TUarHOCTUPO-
BaHa y 16 mauuenTtos (29,6%).

Mopdonoruueckomy u, B MOCIEAYIONIEM, M-
MYHOTUCTOXHUMHUYECKOMY HCCIIEIOBAHUIO OBLT MO~
BEPrHYT MaTepHall, MOJTy4YeHHBIA B Pe3yIbTaTe TOH-
KOHMT'OJIbHOM MyHKIIMOHHON Ononcuu (24 ciyyaes),
TPaHCYpPETPaJIbHON PE3EKIUU MPEACTATEIBLHOM Ke-
ne3sl (14 caydaeB) U pauKaIbHON MPOCTATIKTOMUHN
(16 cmyuaes) (tabm. 1).

Tabnuua 1
PacnpeneneHue cny4yaeB cornacHo creneHu gudpdepeHumpoBku
n cymme 6annoe no MnucoHy cpeav 6MONCUITHOrO U oNepauVoHHOro MaTepuana
CreneHb Cymma BuoncuinHeln Matepwnan Matepwnan Bcero,
ondodepeH- no Muncony, marepwan, TpaHCypeTpasibHOM npoCcTaTaKTOMUN, 4MCNO Cy4yaeB
LIMPOBKU 6annos 4MCNO Cy4yaeB peseKkumn, 4UCno cryyaes 4MCNO Crly4aeB (%)
G1 6 4 6 4 14 (25,9%)
G2 7 4 2 4 10 (18,5%)
8 12 2 6 20 (37,0%)
G3 9 0 0 2 2 (3,7%)
10 4 4 0 8 (14,8%)
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Table 1

The distribution of cases according to the degree of differentiation
and the total score according to Gleason among the biopsy and surgical material

Degree Total points Biopsy material, Transurethral resection Prostatectomy material, Total number
of differentiation | of Gleason score number of cases material, number of cases number of cases of cases (%)
G1 6 4 6 4 14 (25,9%)
G2 7 4 2 4 10 (18,5%)
8 12 2 6 20 (37,0%)
G3 9 0 0 2 2 (3,7%)
10 4 4 0 8 (14,8%)

Bricoko muddepeHnmpoBanHas amuHapHas
anenokapunHoma (G1) Oblla AUArHOCTUPOBAHA
B 14 cmydasx, ymepeHHas cteneHb nuddepeHin-
poBku (G2) B necatu HabmoaeHusx. Hanbonpmee
YHUCIIO UccaenoBaHHbIX citydaeB — 30 (55,6%) —
XapaKTepHU30BATUCh HATMYNEM HU3KoaudpdepeH-
[IUPOBAaHHOW KapuuHOMBEI (cymma 1o [nmcony
> 8 6ayutos, G3).

[Tpu uccnenopannu xkapuuaoM G1 HU3Kas cTe-
neHb NpojaudepaTuBHON aKTUBHOCTHU IPOCIIEKHU-
BaJlach B JIECSATH ciydasix u3 14, 4To cocTaBuio
71,4%. Ilo nBa mabmonenus (14,3%) npuxoaurcs
Ha YMEpEeHHYI0 cTeneHb akTuBHOCTH — (30 okpa-
nieHHbIX kieTok u3 300) u Beicokyto (68 u3 300).

N3yuenue ymepeHHo nuddepeHnnpoBaHHbIX
KaplUHOM I03BOJISIET HA OJJHOM THCTOJIOTHYECKOM
npenapare OIeHUTh MPOTU(EePaTUBHYIO aAKTUBHOCTD
pa3IMYHBIX MOP(}OTOTHUECKUX MATTEPHOB, Kak
B YYaCTKaX OTHOCHTEIILHO XOpolio auddepeHIupo-
BaHHBIX aIl[MHAPHBIX JKene3 (OIeHKa 1o [ miucony —
3 Oamna), Tak U B KpUOPUPOPMHBIX CTPYKTypax
(omenka mo I'micony — 4 6amna). B aToit rpymme
(G2) xopomo nuddepeHITupOBaHHBIC YYaCTKH
TaKXXe XapaKTepU30BaINCh OTHOCUTEIHHO HU3KOM
CTETEHbIO MPOSTU(EePaTUBHON aKTUBHOCTH: B BOCBMHU
U3 JIECSATU CIydaeB B IOJI€ 3PEHUS BBISBISIOCH
He Oosee 20 MO3UTHBHO-OKPAIICHHBIX SIAEP OITy-
XO0JIEBBIX KJIETOK. B Ooiiee aHamiaa3uMpoBaHHBIX
y4acTKax OMYyXOJIEBOW TKaHU, COOTBETCTBYIOLINX
rpajaiuu yeTbipex 0anioB nmo cucreme ['nucona,
nponudepaTiBHas aKTUBHOCTH MOBBINIANACH: HU3-
Kasl CTeNeHb HAOMIOIaNIach B YETBIPEX CIydasx, eIle
B YETHIPEX JPYTUX BBISBICHA YMEPEHHAs CTEMEHb
AKTHUBHOCTH U B JIBYX HaOMIOJICHUSX OBUIM Omperie-
JIeHBI JOCTaTOYHO BBICOKHE MOKAa3aTeNnH Mpoiude-
paruu (56 kierok Ha 300 MccneOBaHHBIX).

ONCOLOGY. RESEARCH ARTICLE

B crpykrype HuzkoauddepeHmpoBaHHbIX ajie-
HOKapIMHOM TaK)Ke OTMEYAETCs OIpe/ieieHHasi MOp-
(onornyeckasi U THCTOXUMHUYECKAsi T€TePOTeHHOCTb!
B JJAHHOU TpYIIIE HAXOIATCS KaK 3JI0KaYeCTBEHHbIE
OITyXOJIH, KiIaccuuipyemMsle B 4 Oasia 1o cucreme
['mucona, tak u ciaydam ¢ kpaiiHe Hu3Komudde-
PEHIIMPOBAHHBIMU KapIIMHOMAaMHU C YTPaTol CTPYK-
TypooOpa3oBaHus, COOTBETCTBYIOIUMHU 5 Oaiam
no I'mucony. B anenokapumnomax G3 kpuOpu-
(opMHBIE CTPYKTYpPBI C HU3KOH CTENeHbI0 Tponude-
paTuBHON aKTUBHOCTH BCTPEUANUCH JIHUIIb B JBYX
ClTyyasiX, ellle BOCeMb HaOIOJICHUI XapaKTepr30Ba-
JIMCh YMEPEHHOW CTENEeHbIO0 aKTUBHOCTH, a B IBEHA/I-
[aTi U3 22-X PerucTpUpoBaIach BHICOKAS CTEIEHb
nponudepatuBHON akTUBHOCTH. Huzkoaudpepen-
[IMPOBAaHHbIE MATTEPHBI, COOTBETCTBYIOLIHNE OIICHKE
B 5 O0ayyoB mo rpaganuu [ mMcoHa, B BOCBbMHU Ha-
omoneHnsx u3 10 mokasanu BHICOKYIO CTEIIEHb TPO-
mdepaTUBHOM akTUBHOCTH (Oosiee 23-X MO3UTUBHO
okpameHHbIX saep Ha 300) u B ABYX ciydasx —
YMEpPEHHYIO CTEeNEeHb aKTUBHOCTH (TalJI. 2).

AHanu3 Mokaszarenae B pa3judHbIX IpynHIax
¢ nomoupto U-kputepuss ManHa-YUTHU MOKa3am
CTaTUCTUYECKH 3HAYMMBbIE OTIMYHUS MEXIY MPOJIU-
(depaTHBHON aKTUBHOCTBIO B HAOJIIOJICHUSIX C Ipajia-
et 3 Oamna no I'MHMCOoHyY MO CpaBHEHHIO € TPYyII-
MaMHi, COOTBETCTBYIOIUMH 4-M U 5-TH Oamiam.
AHaJIOTHYHO ToJlydeHHoe 3HaueHue U-kpurepus
IIPU CPAaBHEHUHU TPYIII, COOTBETCTBYIOLIUX OILICHKE
4 6anna u 5 6amnoB o [ mcony, ObUTO MEHBIIIE M-
NUPUYECKOTO IS JaHHON BBIOOPKH, YTO TOBOPHT
0 CTaTUCTHYECKH 3HAUUMBbIX OTINYHSIX.

KoppensunoHnHbie B3aUMOOTHOIIEHUSI MEXKTY
KJINHUYECKUMH, MOP(OTOTHUECKUMH U UMMYHO-
TUCTOXUMUYECKUMH XapaKTEPUCTHUKAMU aJe€HO-
KapLUUHOMBI MIPEACTATEIbHOMN JKele3bl OTPaKECHBI
B Tabnuie 3.
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Tabmya 2
PacnpepeneHue nokasareneu uHaekca nponudepauumn
B 3aBUCUMOCTM OT rpagaumii no cucteme 6annos Mnucona
Mpapgaumsa KonunyecTtBo CpepnHue nokasatenn MepnnaHa
no Fnucony HabnoaeHnin mHaekca nponndepaunn Ki-67, % (Q1—Q3), %

3 6anna 24 9,2 7,5 (5,0—11,0)

4 6anna 32 17,3* 19,0 (12,0—32,0)

5 6annos 10 25,6%** 29,0 (21,0—40,0)
Bcero: 66

*[locToBepHble pasnuyus B rpynnax 3—4 6anna, P < 0,05; 3—5 6annos P < 0,01;
**[JocToBEPHbIE pa3nnyns B rpynnax 4—5 6annos, P < 0,05.

Table 2
Distribution of proliferation index indicators
depending on gradations according to the Gleason score system
Gleason Number Average performance Median
Graduation of observations Ki-67 proliferation index, % (Q1—Q8), %
3 points 24 9,2 7,5 (5,0—11,0)
4 points 32 17,3* 19,0 (12,0—32,0)
5 points 10 25,6%** 29,0 (21,0—40,0)
Total: 66
*Significant differences in groups 3—4 points, P < 0,05; 3—5 points, P < 0,01;
**Significant differences in groups 4—5 points, P < 0,05.
Tabnmmuya 3

KoppensiumoHHble B3aMOOTHOLLUEHUS Pa3SINYHbIX KITMHUKO-MOP@ONOorniyecKkux

N UMMYHOIMMCTOXUMUN4YECKUX XapaKTepucTuk ageHokapumHOMbl npeACTaTeanoﬁ Xenes3bl

Moka- YpoBeHb O6beMm 5 Mpapauns Craans MH)J,eK(E nponudepa-
BospacTt npeacTatenbHon no wkane TUBHOI aKTUBHOCTU
3arenn MCA 3ab0neBaHnst .
xenesbl nncona Ki-67

r, -0,113 0,103 0,245 -0,138 0,149
BoapacTt p X 0,382 0,453 0,32 0,10 0,89

N 54 54 54 54 54

r, 0,243 0,131* 0,218* 0,213
YpogeHb MNCA p X X 0,09 0,04 0,006 0,54

N 54 54 54 54
O6bem r, 0,025 0,349 0,105
npencratesibHoOM P X X X 0,17 0,679 0,896
xenesbl N 54 54 54
papaumns r, 0,315* 0,523*
no wkasne p X X X X 0,007 0,001
nncona N 54 54
Craguns " 0,646
3a6§neBaHMﬂ p X X X X X 0,004

N 54
Nupekc r,
nponudepaunmn P X X X X X X
Ki-67 N
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Table 3

Correlation relationships of various clinical, morphological and immunohistochemical characteristics
of prostate adenocarcinoma

. PSA Prostate Gleasong Stage Ki-67 proliferation
Indicators Age ) ) . : )
concentration size gradation of the disease index
r, -0,113 0,103 0,245 -0,138 0,149
Age p X 0,382 0,453 0,32 0,10 0,89
N 54 54 54 54
PSA r, 0,243 0,131* 0,218* 0,213
concentration p X X 0,09 0,04 0,006 0,54
N 54 54 54
r, 0,025 0,349 0,105
Prostate size p X X 0,17 0,679 0,896
N 54 54 54
Gleason r, 0,315* 0,523*
radation p X X X 0,007 0,001
9 N 54 54
r, 0,646*
g:?ﬁ:disease p X X X X 0,004
N 54
Ki-67 r,
proliferation P X X X X X
index N

HccnenoBanue KOppeALIMOHHBIX B3aUMOOTHO-
HICHUH Pa3MUYHBIX KIWHUKO-MOP(OIOTHIECKIX
KPUTEPHUEB MO3BOJISIET BBISIBUTH OINPEACIICHHbBIE 3a-
KOHOMEPHOCTHU: CTAaTUCTUYECKU 3HAYUMOU SIBIIIETCS
yMEpPEHHas TpsMast 3aBUCUMOCTh MEXKIY MOPQOI0-
TUYECKOW rpaialved aJleHOKapLIUHOMBI M UHACKCOM
nponudepaTuBHOil akTUBHOCTH (1, = 0,523, p =
=0,001). AnanoruuHas cUTyarys HaOJIOAAeTCs IPH
CpPaBHEHMHU CTaJuH 3a00JeBaHMs U MposnudepaTus-
HOM akTuBHOCTHU (1, = 0,646, p = 0,004). Cnabas
npsiMasi 3aBUCUMOCTD MPOCIIEKUBACTCS MEXAY Ta-
KUMU TTapameTpami, kak koHenrpauus [ICA B kpo-
BU, Ipajaluen 1o cucreme lmMcoHa M craguen
3a00JICBaHUS.

OGcyxaeHue

INokazaremu [ICA B kKpoBU BO BceX MCCIEIOBAH-
HBIX CJIy4asix ObUTH BBIIIE peepeHTHBIX 3HAUCHUH,
OoJiee TOro, OTMEUAETCsl XOTh M cliadasi, HO mpsMast
3aBUCUMOCTH cTeneHu ['nucona ot ypoBHs [ICA,
4TO MOATBEpP)KIAeTcs Apyrumu pabortamu [15].
He BbI3bIBaeT COMHEHHS TOT (aKT, UTO BHICOKHE
udpel [ICA BMmecTe ¢ mocnenyrorielr Mopdooru-
4yecKor BepuuKarmei mo3BoJIsFoT 00s1ee TOYHO O11e-
HUTB MIPOTHO3 U CTAUIO 3a00JI€BaHUS.

ONCOLOGY. RESEARCH ARTICLE

B nccnenoBanum moka3aHa JOCTaTOYHO 3HAYH-
Mast TTOJIOKUTEIbHAST KOPPEIISIIIMOHHAS CBSI3b MEXKITY
BBIPAKEHHOCTBIO MPOTH(EpaTUBHON aKTUBHOCTH
U CTENEHBIO 3JI0KAYeCTBEHHOCTH, MPUYEM JaXKe
B KOropTe HU3KoAN(HEepeHITUPOBAHHBIX OITyXOJei
OTMe€Yayach TE€TEPOreHHOCTh dKcmpeccnu Ki-67.
Bricokue mokazarenu SKCIpeccuu TaHHOTO Oerka
ropas/io Yaiie BCTPEYAINCh y MAIMeHTOB ¢ OoJee
MO3HUMHU CTaTUsIMU 3a00JE€BaHUs, B HACTOSIIEM
UCCJIEIOBAHMY JI0Ka3aHa MpsMas KOpPeIsIuOHHAS
CBSI3b JJAHHOTO TIOKA3aTeNsl v SKCTPAIPOCTATUIECKOTO
pacmpoCcTpaHEeHHs] OMyXOJH, XapaKTepPHOTrO s
no3nHux ctaauil. [lonmydeHHbIe JaHHBIE COTIACY-
I0TCSI C pe3ylibTaTaMu JPyTHX HCCIIeI0BaHUM,
CBHJICTETILCTBYIOIIMX O TOM, YTO BBICOKHE ITOKa3a-
TeJH MpoJrepaTHBHON aKTHBHOCTH KIICTOK CBSI3aHBI
C pucKkoM (OPMHUPOBAHUS PEIUINBA, TIPOTPECCUPO-
BaHMS U CMEPTEIHFHOTO UCXO0/a Yy OOJBHBIX PaKOM
npeacTaTeNbHOM Kene3sl [16, 17].

BbiBOAbI

BrisiBnenne nnaekca nponrdepaTuBHON aKTHB-
HOCTHU B JIONIOJIHEHUE K PYTUHHOMY THUCTOJIOIUYECKO-
MY HCCJIEIOBAaHUIO MO3BOJISIET O0JIee TOYHO CIIPOTHO-
3UPOBaTh TEUCHUE 3a00JICBAHMI.
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OnTuMmu3sauna n3amepeHun 3yoHbIX paaoB
B OPTOAOHTUYECKOM NPaKTUKe

N. Karbex, T.®. KocbipeBa, H.C. Tytypos, A.C. bupokos

Poccwuiickuit yansepcurer apyx0bl HaponoB, Mocksa, Poccuiickas ®eneparys

Annotanusi. CocTaBjeHHe IUIaHA JICYSHUS! B OPTOJOHTHYECKOM NPAKTHKE 3aBHCUT OT TOYHOCTU cOOpa JaHHBIX O pa3Mepax
3y00B U 3yOHBIX psinoB. Hamu Obuta mocraBiieHa 3a/1adya 0OBEKTUBHO OLIEHUTH TOYHOCTH M MPOJIODKUTEIFHOCTD U3MEPEHUH
3y0O0B M 3yOHBIX JIyT, MCIIOJIb3YsI Pa3HbIe MOJXOABI OT KJIACCHYECKOTO0 10 BUPTyalbHBIX 3D Mozelnel, oydeHHBIX BHY TPHPOTOBBIM
1 BHEPOTOBBIM CKaHMpoBaHHeM. VccienoBansl 15 manpeHToB (7 My»KCKOTO, 8 )KE€HCKOTO ToJia, cpeaHuii Bospact 21,7 + 0,7 roxa)
CO CpEIHEH CTENICHBIO TECHOT'O MOJIOXKEHHUS MTEPEIHUX 3y00B U | KIIacCOM CMBIKaHHS OOKOBBIX 3y0OOB KIIACCH(PHKAIIUKM aHOMAJIHIA
1o DHrMo. Ha THIICOBBIX MOJIETSIX YETFOCTEH 10 MPOBEJACHHONH OPTOAOHTHYECKON KOPPEKIIUH, a TaKKe MX BUPTyaIbHBIX 3D cka-
HOB, MOJYYEHHBIX BHYTPUPOTOBBIM M BHEPOTOBBIM CKaHEPaMH, ObLUTH M3MEPEHBI pa3Mepsl KOPOHOK 3y0OB, MOIMEPEYHBIE U MPO-
JIOTBHBIE pa3Mephl 3yOHBIX PSIOB M AJTMHA CETMEHTOB 3YOHBIX OYT U MPOAOJDKHTEIBHOCTh KOKIOT0 H3MEpeHus1. MaTepHraisl
HCCIIeIOBaHMS OLICHUBAIMCH B YETHIPEX IPYIax OOBEKTOB 3yOHBIX PSIZIOB, MOMYYSHHBIX Pa3HBIMU criocobamu: 1) GnomeTpudeckre
M3MEPEHHs Ha THUIICOBBIX MOJIEIISIX YEIIOCTel; 2) BUpTyaibHble 3D naHHbIe 3yOHBIX PSI0B BHYTPHPOTOBOTO CKaHepa; 3) aHHbIE
3D ckaHnpoBaHMS THIICOBBIX MoJiesiel yemocTel; 4) nanHple 3D ckaHMPOBaHMS OTTHCKOB 3yOHBIX psijIoB. PazHuIa 0JJHOTHITHBIX
N3MEPEHNH PacCTOSHHUA MEXIY OJMHAKOBBIMU KOHTPOJHHBIMH TOYKAMH B TIOJIOCTH PTa ¢ HUCToib30BanueM 3D ckanepa u u3-
MEPEHUSIMHU Ha THIICOBBIX MOJIENSAX 3y0OB M 3yOHBIX psioB coctaBuia B cpennem 0,3 = 0,01 mm. Bpemennsie 3aTpaThl paboThI
C THIICOBBIMU MOJIEJISIMH IO CPAaBHEHHIO C BpPEMEHEM IOJTyUeHHs BUPTYaIbHBIX Mojiesiel Ha 3D ckaHepe 3HaYMMO ObUTH OOJIbIIE,
cooTBeTcTBeHHO, 15,3 £ 0,7 MuH. u 5,1 £ 0,2 mun. Takum o6pazom, 3D ckaHHpOBaHME MPEACTABISET HAMOOIee TOUHBIA CTaH-
JIApTU3UPOBAHHBIA METOJ /Il OLICHUBAHUSI pa3MepoB 3y0OB M 3yOHBIX PSJIOB C MEHbLIEH NPOJOIDKUTEIILHOCTHIO MAaHUITYJISIINI
U BPEMEHHBIX 3aTpaT, 0JTHAKO TpeOyeT 1abopaToOpHOro 000pYyJOBaHMS U ONPEAEIEHHBIX MaHYyaIbHBIX HABBIKOB.

KiroueBble cjioBa: nu)poBbIe MOJCIIH; THIICOBBIC MOJICIH YeiocTeil; 3D BHyTPUPOTOBOW M BHEPOTOBOM CKaHEPhI

Bxuiag aBTopoB. Bee aBTOpbI y4acTBOBAIM B BHIIIOJIHEHUH UCCIIEIOBAHHS U O)OPMIIEHHU CTAThU B PABHBIX JOJISX.

3asiBieHHe 0 KOH()INKTEe HHTEPecOB. ABTODHI 3asBILAIOT, YTO UCCIIEJOBAHHE BBINOJIHEHO NPH OTCYTCTBHUM KAaKOTO-IHOO KOH-
(IIMKTa HHTEPECOB.
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Optimization of Dentition Measurements
in Orthodontic Practice

I. Katbeh, T. Kosyreva, N.S. Tuturov, A.S. Birukov
Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia

Abstract. Orthodontic treatment planning is a practice that depends on the accuracy of teeth and dental arches’ size measurement.
The purpose of the study is to compare the accuracy and the duration of teeth and dental arches’ measurement, utilizing different
approaches from conventional plaster models to virtual 3D models obtained by intraoral and extraoral scanners. Fifteen patients
were included in the study (7 males, 8 females, mean age 21.7 + 0.7 years), with a moderate anterior teeth crowding and class |
Angle’s classification of malocclusion. Plaster models, as well as virtual 3D scans were obtained by intraoral and extraoral
scanners prior to the orthodontic treatment, crown sizes of incisors, transverse and longitudinal sizes of dentitions, as well as
the length of dental arches’ segments were measured, the duration of each measurement was also evaluated. Material and Methods:
groups were allocated according to the four different ways the measurements were obtained: 1) biometric measurements on
plaster models of the jaws; 2) virtual 3D data of the dentition using intraoral scanner; 3) 3D scanning data of plaster models;
4) 3D scanning data of silicone impressions. Results: The differences between the same type of measurements using a 3D
scanner and measurements on plaster models when compared to the same control points in the oral cavity were, on average,
0.3 £ 0.01 mm. The time required to work with plaster models compared to the time taken to obtain virtual models on a 3D
scanner was significantly greater, respectively, 15.3 = 0.7 min. and 5.1 £ 0.2 min. Thus, 3D scanning is the most accurate
standardized method for assessing the size of teeth and dental arches with shorter duration of manipulations, although it requires

laboratory equipment and certain manual skills.

Key words: digital models; plaster jaw model; 3D intraoral and extraoral scanners
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KomnmuecTBeHHas olieHKa pe3yabTaToB OPTOOH-
TUYECKOTO JieueHHs! (CMeleHne 3y00B U M3MEHEHUS
pa3MepoB aJdbBEOISIPHON KOCTHU U 3yOHOTO psija)
ABJISIETCA KIHOYOM K MPOABMKEHUIO OPTOJIOHTHYE-
CKUX MCCIIEIOBAaHUN U YJIYUYIICHUIO KIMHUYECKON
NpakTHKU. Pa3nuuHpie cxembl I 00BEKTUBHOU
OIICHKH KaueCTBa OKKIIIO3UU 3YOHBIX PsIOB ObLIH
npeiokeHsl B uteparype [1—6]. Llens Hameit
paboThI COCTOUT B TOM, YTOOBI OOBEKTUBHO OLIEHHUTH
Ka4eCTBO M3MEPEHUIl 3yOHBIX IyT, UCHONB3YS pas-
HbIE TTOJAXO/IbI B UCCIIEIOBAHNU. XapaKTEPUCTUKON
TaKOW OIICHKH SIBIIIETCSI BO3SMOKHOCTD BBISIBIICHUS
AHATOMHUYECKUX O0COOCHHOCTEW CTPOEHUs MOBEPX-
HOCTH 3y0OB, KOTOPBIE MOTYT OBITH JIETKO M TOYHO
BbIuKcieHbl. Kpome TOro, oHu JOJIKHBI ObITH TpU-
MEHHMMBI K OOJIBIIIOMY Pa3HOOOpa3ni0 KIMHUUECKUX
CIIy4aeB U B TO K€ BpeMs yKa3bIBaTb Ha HE3HAUH-
TeJbHBIC, HO Ba)XHbIE HEJOCTATKU B IMOJIOKEHUH
u (popme 3y0OB U aTbBEOISIPHOTO TPeOHs. AMEpHKaH-

374

ckast Accormarust oprofgonToB (ABO) mocie nccie-
JoBaHUsl OoJiee THICAUYM KIMHUYECKHX CIIy4yaes,
npencraBieHHbIX Ha OIITI U runcoBbIX MOJEHSAX
YeJIOCTe B TEUEHHE HECKOJIBKUX JIET, pa3padoTana
CUCTEMY OLIEHKHM UX KauyecTBa, KOTOPYIO IPOBENU
CTYZIEHTBI, 0OyJaroImuecss OpToJOHTHH [2]. ITa 00b-
€KTHBHAs OLIEHKA PACCUMTHIBACTCS] HA OCHOBE Habopa
BHYTPEHHHX MPU3HAKOB Ha MOBEPXHOCTSIX 3y00B
(manpumep, 6yropku, 60po3/sl, rpeOHU, KpaeBble
BAJIMKU, PEXYIIUN Kpall U T.1.), KOTOPbIE MOXKHO
OJIHO3HAYHO M3MEPUTH B OOJIBIIMHCTBE CIIy4aeB.
OnHako B OTEUECTBEHHOM CIEUUATIBHON JIUTEpaType
OTCYTCTBYIOT CPABHUTEIIbHbBIE JAHHBIE PA3HBIX MOJI-
XOJIOB UX TIOJIy4eHUs: 1) OnomMeTpudeckue u3mepe-
HUS Ha TUTICOBBIX MOJIEIISIX YENIOCTEH; 2) BUPTyaTb-
HBbIC JaHHBIC BHYTPHUPOTOBOTO CKaHepa; 3) NaHHBIC
3D ckaHUpPOBAHUS THIICOBBIX MOJEIIEH YEIHCTEM;
4) nanasie 3D CKaHUPOBaHUS OTTHUCKOB 3YOHBIX
PAIOB.
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B nocnennue roasl 3D ckaHupoBaHUE U MOJIE-
JMPOBAHKE BCE YaIE UCIOIb3YETCSI B OPTOAOHTHH.
Hanbonee pacnpocTpaHeHHBIM PUMEHEHHUEM SIBIISI-
ercs 3D monenupoBanue 3yO0B, UEMIOCTEH U TU3aiH
OPTOJIOHTUYECKHUX aIlllapaToB, U3rOTOBJIEHHUE OpeKe-
TOB, UMIUTAHTATOB U JPYTHX MPHUCIOCOOICHUIA TOCe
MPOBE/ICHNS] MHAUBUIYATbHBIX H3MEPEHUN pa3MepoB
3y0O0B ¥ 3yOHBIX PS0B, HEOOXOUMBIX TIPH TJIAHU-
POBaHUHU JICUECHHUS.

MaTtepuanbl u meToAbl

B uccnenoBanuu nocrne nonydeHus: uHGOpMU-
POBAaHHOTO COTJIACHS YYacTBOBAJIH 15 manueHToB
CO CpeJHEeH CTEMEeHbI0 TeCHOTO MOJOXKEeHUS Tepe/-
HUX 3y00B, 1 KJaccoM CMBIKaHUs OOKOBBIX 3yOOB
1o Kiaccu(uKauy aHoManuii JHTIs. bbun B3STHI
TUTICOBBIE MOJIENTM YEeIIOCTe M 3YOHBIX PSIIOB
JI0 IPOBEIECHHON OPTOJOHTUYECKON KOPPEKIUHU
15 ctyngentoB (7 My»XCKOTO, 8 JKEHCKOTO IOJIa,
cpennuit Bo3pact 21,7 +£ 0,7 roga), a Takxke UX
BUpTyasibHble 3D cKkaHbl, OJIydYeHHbIE BHYTPUPO-
TOBBIM U BHEPOTOBBIM CKaHEpaMH.

VY Bcex manueHToB ObUTO TOTY4YeHO WH(POPMU-
pOBaHHOE corjiacue Ha 00pabOTKy MEepPCOHAIBHBIX
JAHHBIX U HA y4acTHe B MCCIIEJIO0BAaHUU, COIJIACHO
XeNbCUHKCKOW JIeKJIapauuu BceMUpHON MequIuH-
ckoit accormaruu (WMA Declaration of Helsinki —
Ethical Principles for Medical Research Involving
Human Subjects, 2013). MaTepuans! ucciemoBaHus
OLICHMBAJIMCH B YETHIPEX IPymMmax 00BEKTOB 3yOHBIX
PAIOB, TIOJIYYCHHBIX Pa3HbIMU criocobamu: 1) 61o-
METpUYECKUE U3MEPEHUs Ha THUIICOBBIX MOJEISIX
qyemrocTeid; 2) BupTyanbHbeie 3D maHHBIE 3yOHBIX
PSIOB BHYTPUPOTOBOTO CKaHepa; 3) manueie 3D cka-
HUPOBAHUS TUIICOBBIX MOJIEJIEH YenmrocTelt; 4) naH-
Hble 3D ckaHUpOBaHUS OTTUCKOB 3yOHBIX PSIOB.
OTTHUCKHU 3yOHBIX PSAIOB MONTydYald albrHHATHOU
maccoit (Tropicalgin Zhermack), momenu oTnvBamu
runicoM [V kmacca (Marmoplast N, ['epmanus).
OTTUCKY U MOJIeTH OBLTA OTCKAaHUPOBAHBI C UCTIOJb-
3oBaHreM 3D-ckanepa (Smartoptics Vinyl HR, T'ep-
MaHus), ¥ MOIy4YeHbl UX BUpTYyalbHble 3D Monenu
(puc. 1). UccnenoBanue 0g00peHO KOMHICCHEH 10 BO-
npocaMm 3TrKd PI'AOY BO «PY IH».

DENTISTRY. RESEARCH ARTICLE

W3mepenust 3y00B, 3yOHBIX psI0B IPOBOIU-
au Ha koMmmbioTepe (IIO MeshLab) ¢ ucnosnb3o-
Banuem 3D BHyTpupoToBoro ckanepa (CEREC AC
OMNICAM, TI'epmanusi), Ha BUPTyaJIbHBIX OOBEK-
TaX OTTHCKOB 3yOHBIX PSZIOB M TUIICOBBIX MOJENCH
YEeNIOCTEH C UCIIOJIb30BaHUEM BHEPOTOBOTO CKaHEpa
(Smartoptics Vinyl HR, I'epmanmusi), a Takke Ha THII-
COBBIX MOJIEJISIX C MCHOJIb30BAaHUEM KIIACCUYECKOTO
OMOMETPUYECKOT0 METO/1a C U3MEPUTEIILHBIM HHCT-
PYMEHTOM (IITaHTEHITUPKYJIh). Kpome 3Toro, mpo-
BOJIAJICA BPEMEHHOW KOHTPOJIb UCCIIEOBAHUM.

HccenenoBany TOYHOCTh M HAJISKHOCTh U3MeEpe-
HUM OPTOAOHTHYECKHX MapaMeTpoB Ha IUPOBHIX
Mozensx. Vi3amepeHHble mapamMeTpbl ObLIH pa3aesieHbl
HA TISITH KaTeTOPHUSIM:

1 — pa3mepsl 3y00B (la — Me3uoaucTagbHas
HIMPUHA KOPOHOK BEPXHUX LEHTPAIbHBIX PE3LIOB,
crpaBa/cieBa; 16 — Me3noaucCTalbHas ITUPUHA
KOPOHOK BEpPXHHUX JIaTepalbHBIX PE3IOB, CIpaBa/
cneBa; 1B — BbICOTa KOPOHOK BEPXHHUX IIEHTPATIbHBIX
pEe3IoB clipaBa/ciieBa; 1T — BBICOTa KOPOHOK BEpX-
HUX JIaTepalibHBIX pEe3I0B crpaBa/cieBa; 1 g —
ME3UOANCTaIbHAsS IIUPUHA KOPOHOK HIDKHHUX
LEHTPAIbHBIX PE3LIOB, CrpaBa/cieBa; le — mMe3uo-
JCTabHAsI IIMPUHA KOPOHOK HIDKHUX JIATEPATbHBIX
pe3loB, cmpaBa/cieBa; 1)k — BBICOTa KOPOHOK
HIDKHUX LEHTPaJIbHBIX PE3LOB clipaBa/cieBa; 13 —
BBICOTAa KOPOHOK HUXHUX JaTepajbHbIX pPE3LO0B
cripaBa/cieBa;) (puc. 1);

2 — momepevHble pa3Mepbl 3yOHBIX PANIOB
(2a — paccTostHEE MEXKIy OyrpamMu BEpXHUX KIIbI-
KOB; 20 — paccTOsSHUE MEXTy IIEYHBIM OyTOpKOM
JIEBOTO U MPABOT0 MEPBBIX BEPXHUX MPEMOJISIPOB;
2B — pacCTOsSHUE MEXTy MepeTHUM ILIeYHbIM Oyrop-
KOM JIEBOTO U MPABOr'0 MEPBBIX BEPXHUX MOCTOSIHHBIX
MOJISIPOB; 2T — PacCTOSHUE MKy OyrpaMu HUXK-
HUX KIIBIKOB; 2]1 — PACCTOSHHE MEXTy KOHTaKTHBI-
MM TOYKaMH JIEBOTO U MPABOT0 MEPBHIX U BTOPHIX
HIDKHUX TPEMOJISIPOB; 2€ — PaCCTOSHUE MEXKIY
MEPeHUM IIEYHBIM U 33JHUM IIEYHBIM OyrOpKamu
JIEBOTO W MPABOT0O NEPBBIX HIKHUX MOCTOSHHBIX
MOJIsIpoB) (puc. 2);
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16 ..

13 1;1

Puc. 1. Paamepbl KOPOHOK 3y6OB:
1a — MeanoaucTasIbHas LUIMPUHA KOPOHOK BEPXHUX LIEHTPaUIbHBIX PE3LIOB, CrpaBa/crieBa; 16 — MeavoamMcTasbHast LUMPUHA KOPOHOK BEPXHMX
naTtepanbHbIX PE3LIOB, CNpaBa/cnesa; 1B — BbICOTA KOPOHOK BEPXHUX LIEHTPAsbHBIX PE3LOB CMpaBa/cnesa; 1r — BbICOTa KOPOHOK BEPXHMX
narepasibHbIX PE3LOB CrpaBsa/cresa; 14 — ME3OANCTANILHAS LLMPUHA KOPOHOK HYDKHIIX LIEHTPaUTbHLIX PE3LIOB, CripaBsa/criesa; 1e — Meanoam-
CTasbHas LUMPMHA KOPOHOK HDKHUX laTepasibHbIX PE3LIOB, CNPaBa/CneBa; 15k — BbICOTa KOPOHOK HYXKHWUX LIEHTPasbHbIX PE3LIOB CnpaBa/
crnesa; 13 — BbICOTa KOPOHOK HIKHMX JlaTepasibHbIX PE3LOB crpasa/cnesa

Figure 1. Crown Sizes:
1a — mesiodistal crown width of the upper central incisors, right / left; 16 — mesiodistal crown width of the upper lateral incisors, right / left;
18 — the crown height of the upper central incisors, right / left; 1r — the crown height of the upper lateral incisors, right / left; 10 — mesiodistal
crown width of the lower central incisors, right / left; 1e — mesiodistal crown width of the lower lateral incisors, right / left; 1x — the
crown height of the lower central incisors, right / left; 13 — the crown height of the lower lateral incisors, right / left

r T

ir 1J
1o 1le

2e
2p
2r

43

4K

4n

4e 30

Puc. 2. NonepeyHble (2a—2€) 1 NpoaosibHble pasmepbl (3a—36) 3yOHbIX PAA0B U AIMHA CermMeHToB (4a—43) 3yOHbIX ayr /

Figure 2. The transverse (2a—2e), longitudinal dimensions (3a—36) and the length of the segments (4a—43)
of the dental arches
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3 — mpoaoNibHBIE pa3Mepbl 3yOHBIX PSAIOB
(3a — mnMHA TIepeTHero OTpe3Ka BEpXHEro 3yOHOro
psana; 30 — [UIMHA TEpeHEero OTpe3Ka HIKHETO
3yOHOTrO psana); (puc. 2);
4 — nnuHa 3yOHOU TyTH U3MEPSETCS CerMeH-
TaMHU:
— Ha 6epxHell yenrocmu. 4a — paccTOsIHUE
OT ME3UAJIbHOM KOHTAKTHOW TOYKH ITPaBOT0O
MIEPBOT0 MOCTOSHHOTO MOJIIpa K Me3Halb-
HOW KOHTAKTHOM TOYKE MPABOr0 KIIbIKA;
46 — paccTosiHiE OT ME3HUATbHOW KOHTAKT-
HOM TOYKH IIPABOTO KJIBIKA 10 ME3UATbHOU
KOHTAKTHOM TOYKH MPABOTO LEHTPAIBHOTO
pe3ua; 4B — paccTosiHUE OT ME3HalbHOMN
KOHTaKTHOM TOYKH JIEBOT'O IEHTPAJIBLHOIO
pes3la 10 Me3UalbHOM KOHTAKTHOW TOYKHU
JIEBOTO KJIbIKA; 4T — paccTOsIHUE OT ME3H-
aJTbHOM KOHTAKTHOW TOYKHU JIEBOTO KJIBIKA
710 ME3UaIbHOW KOHTAKTHOW TOYKHU JIEBOTO
MEPBOT0 MMOCTOSIHHOTO MOJISIPA;
— Ha HudicHel Yyemocmu: 411 — 3TO PacCTOsIHUE
OT ME3UAJIbHOM KOHTAKTHOW TOYKH ITPaBOTO
TMIEPBOr'0 MOCTOSIHHOTO MOJIsIpa K ME3UAIIbHOM
KOHTAaKTHOM TOYKE MPaBOro KIbIKA; 4e —
pacCTOSIHUE OT ME3MaJbHOM KOHTAKTHOM
TOUYKHU MPABOT0 KJIbIKA 10 ME3UAILHONW KOH-
TaKTHOW TOYKU IIPABOTO LEHTPAIBLHOTO Pe3-
11a; 4K — PacCcTOsIHUE OT ME3UAJIbHOM KOH-

TAKTHOW TOYKH JIEBOTO LIEHTPAJILHOTO pe3la
710 ME3UAIbHON KOHTAaKTHOM TOYKH JIEBOTO
KIIbIKA; 43 — PacCTOSIHHE OT Me3UaabHOMI
KOHTAKTHOM TOYKH JIEBOTO KIIbIKA 0 ME3U-
QIbHOW KOHTAaKTHOW TOYKHU JIEBOTO TEPBO-
r'0 TMOCTOSIHHOTO MOoJIsipa (puc. 2).
N3mepeHuss mpoBOAMIIMCH C MPOMEXYTKOM
B 2 He/lenu TpeMs OpToloHTaMu. Bpems, 3aTpaden-
HOE Ha 3aMepbl, ObLIO (UKCUPOBAHO TPEMS OPTOIOH-
TaMH 711 KaKI0u Tpymiel. CTaTUCTUYECKUI aHaIN3
pe3yNbTaToOB MCCIEA0BAaHUS IPOBOAUIN C UCIOJIb-
30BaHHeM mporpammbl Excel.

Pe3synbTaTtbl

PesynbTaThl H3MEpeHnid MO rpyIaM NpeacTaB-
nensl B Ta0s1. 1—4. Tlo pesynapTaTaM mpoBeICHHBIX
UCCIIeIOBAHUM pa3HUIIA OJTHOTUITHBIX U3MEPEHUN
pacCcTOSIHUS MEXTY OJUHAKOBBIMU KOHTPOJIBHBIMHU
TOYKaMU B MOJIOCTH PTa C HCIoNb30BaHueM 3D cka-
HEepa ¥ U3MEPEHUSIMHU Ha TUTICOBBIX MOJIENX 3y00B
1 3yOHBIX PsIoB cocTaBiia B cpenHeM 0,3 + 0,01 mm.
Takxe HamMu ObUTH OIEHEHBI BPEMEHHBIC 3aTPATHI
Ha MOYYEeHUE MOJIeNel 3yOHBIX PSZIOB U UX U3MEpe-
Hust. OJTHAKO BPEMEHHBIE 3aTpaThl PadOTHI C THIICO-
BBIMU MOJIEIISIMU TI0 CPAaBHEHHIO C BPEMEHEM IOMy-
YEeHHs BUPTYaITbHBIX Mojieniel Ha 3D ckaHepe 3Hauun-
MO ObITH OOJIBIIE, COOTBETCTBEHHO, 15,3 + 0,7 MuH.
n 5,1 +0,2 MuH.

Tabnnuya 1/ Table 1

OTnnumne CpaBHUTEJIbHbIX AAHHbIX ME3N0-AUCTaJIbHbIX U BEPTUKaJibHbIX pa3mepoB
KOPOHOK pe3uoB B 1—4 rpynnax (P <0,05) /
Comparison between means (in mm) of mesiodistal and vertical crown size
of incisors in 1—4 groups (P < 0.05)

MapameTpbl
3yb6bI BepxHeli 4ennocTn 3y6bI HUXKHEV YemocTn
pynnbl LMpuHa 3y6oB BbICOTa 3y60B LmMpuHa 3y6oB BbICOTa 3y60B
1.1mn21 1.21n2.2 1.1mn2.1 1.21n2.2 3.1n4.1 3.2n4.2 3.1n41 3.2n4.2
1a 16 1B ir 14 1e 1x 13
1-a rpynna 0,30+ 0,01 0,31+0,01 0,30+0,01 0,30+ 0,01 0,22+0,01 0,20+ 0,01 0,30+ 0,01 0,30+0,01
2-arpynna | 0,08+0,003 | 0,07+0,003 | 0,09+0,004 | 0,08+0,003 | 0,07+0,003 | 0,08+0,003 | 0,07+0,003 | 0,07 +0,003
3-arpynna | 0,09+0,003 | 0,08+0,003 | 0,08+0,003 | 0,09+0,004 | 0,08+0,003 | 0,07+0,003 | 0,07+0,003 | 0,08+0,003
4-arpynna | 0,08 +0,003 | 0,07+0,003 | 0,09+0,003 | 0,08+0,003 | 0,08+0,003 | 0,08+0,003 | 0,06+0,002 | 0,07+0,003
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Tabnnuya 2 / Table 2

OTnM4YMe cpaBHUTEJbHBIX AaHHbIX NONEepPeYHbIX pa3mepoB 3yOHbix paaos B 1—4 rpynnax (P < 0,05) /

Comparison between means (in mm) of transverse dimensions of dental arches in 1—4 groups (P < 0.05)

MapameTpbl
BepxHsist yesoCcTb HuxxHsist yenocTb
Foynnel MexksbikoBas MexnpemonspHas MexmonsipHas MexknbikoBas MexnpemonspHas MexmonsipHas
LmpuHa LmMpuHa LmMpuHa LmMpuHa LmMpuHa LmMpuHa
2a 26 2B 2r 2n, 2e
1-a rpynna 0,50 +0,02 0,60 + 0,024 0,7+0,03 0,50 +0,02 0,60 + 0,024 0,7 +0,025
2-a rpynna 0,1+0,004 0,15+ 0,006 0,17 £ 0,007 0,1+0,004 0,15+ 0,006 0,17 + 0,006
3-a rpynna 0,1+0,004 0,15+ 0,006 0,16 + 0,006 0,1+0,004 0,15+ 0,006 0,16 + 0,006
4-q rpynna 0,1+0,004 0,15+ 0,006 0,17 £ 0,006 0,1+0,004 0,15+ 0,006 0,17 £ 0,007
Tabnnua 3 / Table 3
OTnnM4YMe cpaBHUTEJIbHbIX AaHHbIX MPOAOJbHbIX Pa3MEpPOR 3yOHbIX PAA0B
(anuHa nepegHero oTpe3ka) B 1—4 rpynnax (P <0,05) /
Comparison between means (in mm) of longitudinal dimensions of dental arches
(Length of the anterior section) in 1—4 groups (P < 0.05)
MapameTpbl
Fpynnbl BepxHsist 4esioCcTb HuxxHsist yenocTb
3a 36
1-a rpynna 0,50+0,02 0,30 +0,01
2-9 rpynna 0,1+0,004 0,1+0,004
3-arpynna 0,1+0,004 0,1+0,004
4-q rpynna 0,1+0,004 0,1+0,004
Tabnuua 4 / Table 4
OTnnyYMe cpaBHUTESbHBIX AaHHbIX AJINHbI 3yOoHoM ayrn B 1—4 rpynnax B mm (P < 0,05) /
Comparison between means (in mm) of the length of the dental arch in 1—4 groups (P <0.05)
MapameTpbl
BepxHsisi yesocTb HwxHsIs1 yenocTb
Ipynnbl
6—3 cnpaBa | 3—1 cnpasa 1—3 cneBa 3—6cneBa | 6—3cnpaBa | 3—1 cnpaea 1—3 cneBa 3—6 cneBa
4a 46 4B 4r 4n, 4e 4x 43
1-arpynna | 0,40+0,002 | 0,31+0,01 0,30+0,01 0,40+0,002 | 0,32+0,01 0,42 +0,002 | 0,40 0,001 0,32+0,01
2-arpynna | 0,08+0,003 | 0,07+0,003 | 0,09+0,003 | 0,08+0,003 | 0,07+0,003 | 0,08+0,003 | 0,07+0,003 | 0,07+0,003
3-arpynna | 0,09+0,003 | 0,08+0,003 | 0,08+0,003 | 0,09+0,003 | 0,08+0,003 | 0,07+0,003 | 0,07+0,003 | 0,08+0,003
4-qrpynna | 0,08 +0,003 | 0,07+0,003 | 0,09+0,003 | 0,08+0,003 | 0,08+0,003 | 0,08+0,003 | 0,07+0,003 | 0,070,003

Kaxxaprit mapamerp oTienbHBIX 3y00B B 3yOHBIX
PSIIOB OIIEHUBAJICS TI0 TEKYIIEH TIO3UIINHI U OpPUEHTA-
1uu 3y00B. BbUT MpoBeieH aHan3, OCHOBBIBAIOIIH-
Cs Ha COTMOCTABICHHUM TPYII Pa3HBIX MOIXOJI0B
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MOJIy4eHHUs] MOJICJIEN YENIOCTER U UX Pa3MEpOB:
1) buomeTpruecKue U3MEPEHUST Ha TUIICOBBIX MOJIe-
JISIX 9eIIOCTe; 2) BUPTyaabHbIE JaHHBIE BHYTPUPO-
TOBOTO CKaHepa; 3) manHbie 3D ckaHUpPOBAHUS THII-
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COBBIX Mojelnel yenmtocteil; 4) nanubie 3D ckaHupo-
BaHUS OTTHUCKOB 3YOHBIX PsIOB. JlMCTIEpCHOHHBIM
ananu3 rpynn (ANOVA) BBISIBIIT OTCYTCTBHE 3Ha-
YUMBIX pa3nuyuii B cpeanux 3HayeHusx (P < 0,05).
M3yuenHble 1oKazaTeny BTOPOW, TPETbEN U YETBEP-
TOU TPYTII HE pa3IuyaloTcs Mexay coboit. Cpennue
3HAQYEHUsl CPABHUTENbHBIX JAHHBIX MO TpyMIaM,
MIPEJCTaBICHHBIX B Ta0J. 1—4, 1 UX OIMMOKU TMOKa-
3a711 HeOOJIBIIOE CTAHIAPTHOE OTKJIIOHEHHE (B Cpe/l-
HeM 0,03). Takxke 0TMEYEHO OTCYTCTBUE 3HAYUTEIID-
HOM pa3HHULIbI B U3MEPEHUSAX HA BEPXHEH U HUKHEU
3yOHBIX Ayrax U B OTHOIICHHHU pa3MepoB 3yOOB
C JIEBOU W MPABOM CTOPOH 3yOHOTO psijia.

OGcyxaeHue

B cnenmansHo muTepatype UMEIOTCS IPOTH-
BOIOJIOXKHBIC CBEJIEHUS O TIOCTATOYHON TOYHOCTH
KOMITBIOTEPHBIX TEXHOJIOTUM MPH MOTyYEHUH OTTUC-
KOB 3yOHBIX psoB. J1j1s1 HEOOJBIIIMX CETMEHTOB 3y0-
HOT'O psifia OObEKTUBHO OBICTpEE U TOYHEE MOTYyUUTh
uH(popMaIHIO TIpU ToMoIIH 1M poBoit Moaenu [7, 8].
Opnnako pabotsl apyrux aBTopoB [9, 10] yka3biBaroT
Ha MPOOJIEMBI C TOYHOCTBIO Pa3MepoB 3y00B U y4acT-
KOB 3yOHOTr0 psijia, BKJIIOUAIOMINX KJIBIKH, pacro-
JIOEHHBIX IO Jyre, U MOCIEIYIOIIeH MPUIIACOBKU
3yOHBIX TIPOTE30B, BBHIMOJTHEHHBIX HAa MPUHTEPE.
B xnmHMKe OpTOneanYecKoil CTOMaTOJIOTHUH BCE eIl
CYLIECTBYET OIpaHUYEHUE Ha CO3/IaHUE ME3UO-IHC-
TaJIbHO JUTMHHBIX TIPOTE30B € LU(POBBIMU OTTUCKAMU
U3-32 OTCYTCTBHUS COOTBETCTBYIOIINX UCCIIEJOBAHUI.
Hudposbie OTTHCKU 3yOHBIX PSAIOB €I[e HE MOTYT
MOJIHOCTHIO 3aMEHUTH TPAJAUIIMOHHBIE OTTHCKHU
¥ MOJICJIM B IIPOTE3aX Ha UMILIaHTaTax [7].

B nameit pabote mpoBeieHO CpaBHEHHE TOYHO-
CTH pa3MepOB TPATUIIMOHHBIX TUIICOBBIX MOJIENIEH
YemocTel ¢ OMOMETPUIECKIMU U3MEPEHUSIMU U (-
POBBIMH JaHHBIMU BHYTPUPOTOBOTO U BHEPOTOBOT'O
CKaHEpOB, a Takke JaHHBIX 3D CKaHMpOBaHUS THII-
COBBIX OTTHCKOB 3yOHBIX psifioB. [ludpoBbie oTTHCKH
UMEIOT OOJbIINE MPEUMYIIECTBA MO CPABHEHHIO
C TUIICOBBIMU MOJIETISIMU B TIOBCEHEBHOU paboTe
(xpaHenue, mpocMoTp u uzydenue) [11], Ho TpeOyroT
HAJIMYHS JOPOTOCTOSIIEr0 000pYI0BAaHUSI M1 HABHIKOB
paboTtel. OHM TOCTYITHBI B JTFOO0OE BpeMsI M Ha JTFOOOM
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pacCTOSIHUU ISl TUATHOCTHYECKUX, KIMHUYECKUX
1 MH(POPMAIMOHHBIX IIeJiel, 0COOEHHO TPU HE00-
XOJIMMOCTH MEXAUCIUIUIMHAPHON MOMOUIA U JI0-
MOJTHUTEIbHBIX MHEHUH.

[lo pe3ynbTaraM MpOBEIEHHBIX UCCIECAOBAHUIA
uMeeTcs pazHuia, B cpegem 0,3 + 0,01 mm, mexay
OJTHOTHITHBIMU U3MEPEHUSMU PACCTOSIHUS C UCIIOJIb-
30BaHueM 3D ckaHepa ¥ U3MEPEHUSIMU Ha TUIICOBBIX
MoJenax yemocTe. CTaTUCTUYECKH 3HAYMMBIX
OTKJIOHEHUH Mexay rpynnamu He Obuio (P < 0,05).
H3ydeHHble oka3aTenu BTOPOM, TPETHEN U YETBEP-
TOM TPYMI HE PA3IHYAINCh MEXTY coOoi. Taxxe
HaMU OBUIM OLIEHEHBbI BPEMEHHBIE 3aTpaThl Ha IO-
JTydeHUe MoJeNel 3yOHBIX PSIOB U UX U3MEPEHUH.
Bpemennsie 3atpaTsl pabOTHI C THIICOBBIMU MOJIE-
nsmu U ¢ 3D ckaHepoM 3HaYMMO ObLTH OOJIbIIE, YTO
COIJIaCyeTCsl C MHEHHEM JIPYTHUX aBTOpoB [8, 12—15].

BbiBOAbI

Taxum obpazom, 3D ckaHupoBaHHE MOJIENeH
YEIIOCTEN MPECTABIIAET TOYHBI METO/ OLEHKU UX
pa3MepPOB U 3aHUMAET B 3 pa3a MEHbIIIE BPEMEHHU.
bbuta BeIsIBIEHA Y4ETKasd 3aKOHOMEPHOCTH C KOHT-
POJIBHBIMHM TOYKaMH B MOJIOCTH pTa, 4TO 3D CcKaHu-
poBaHME MpeCTaBisgeT Hanboiee TOYHBIH METOJ
JUISL OLIGHUBAHUS Pa3MepoB 3yOOB M 3yOHBIX PsJIOB,
o/iHaKo TpeOyeT nabopaTopHOro 060pyI0BaHUA,
OIIPEICIICHHBIX MaHYaJIbHBIX HABBIKOB.
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Prevalence of Some Gene Polymorphisms Related
to Early Pregnancy Loss among Russian Women

A.AM. Ahmed, A.A. Muradian, M.M. Azova
Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation

Abstract. Background. A variety of biological processes regulated by differential gene expression are required to maintain
a normal gestation and accordingly, the mutations and polymorphisms in such genes may cause miscellaneous biological disorders
that eventually result in early pregnancy loss. Many studies reported that aberrant fetal DNA methylation as well as embryonic
chromosome abnormalities may lead to impairment of fetal early growth and development. Therefore, we have aimed to genotype
several gene polymorphisms might be involved in the above-mentioned biological disorders to screen their prevalence in Russian
population. Materials and methods. 81 Russian women without previous history of normal pregnancy or early abortion were
recruited into this population study to determine the genotype and allele frequencies through genotyping using RFLP-PCR
method for DNMT3B rs2424913, DNMT3B rs1569686, DNMT3A rs7590760, DNMT1 rs2228611, DNMT1 rs8101626,
DNMT3L rs2276248, and DNMT3L rs2070565, allele-specific PCR for SYCP3 T657C, and real-time PCR for MTHFR rs1801133,
MTHFR rs1801131, MTR rs1805087, and MTRR rs1801394. Results. Minor homozygous genotypes and minor alleles of the poly-
morphisms DNMT3B rs2424913 (TT: 11.1%, T: 37.05%), DNMTT1 rs2228611 (GG: 18.5%, G: 40.75%), and DNMT1 rs8101626
(GG: 16.0%, G: 40.1%) were quite prevalent in Russian women and as frequent as those of the well-studied polymorphisms:
MTRR 151801394 (GG: 27.2%, G: 50.65%), MTHFR rs1801131 (CC: 17.3%, C: 40.15%), and MTHFR rs1801133 (TT: 11.1%,
T: 29.0%).The heterozygous genotype of SYCP3 T657C (CT: 12.3%, T: 6.15%) was also quite frequent. Conclusion. Based
on our study and literature data, we suggest that DNMT3B rs2424913, DNMT1 rs2228611, DNMT1 rs8101626, and SYCP3
T657C polymorphisms along with the common folate cycle gene polymorphisms can be potential genetic predictors for early
pregnancy loss in Russian women.

Key words: gene polymorphisms, early pregnancy loss, DNA methylation, folate cycle, chromosome nondisjunction
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BcTpedyaemMocCTb Y XXeHLUMH PYCCKOM HALUOHAaNBbHOCTH
HEeKOTOPbIX FeHHbIX NOAMMOPPU3IMOB, aCCOLMUPOBAHHbBIX
C paHHUMM PenpoAYKTUBHbLIMU NOTEPAMMU

A.AM. Axmen, A.A. Mypaasia, M.M. As3oBa

Poccwuiickuii yausepcuteT apy0bl HaponoB, MockBa, Poccuiickas ®enepanus

AnHoTauusi. AkmyanoHocms. Pa3Ho0Opa3Hble OMOJIOTHYECKHE MPOLECChI, Peryaupyembie quddepeHiraIbHOi dKCIpeccuei
T€HOB, HEOOXOIMMBI JUIsl HOPMAJIBHOTO MPOTEKaHHsi OEpEeMEHHOCTH, 1, COOTBETCTBEHHO, MyTAIIUH 1 TIOIMMOP(U3MBI B TAKUX I'€HAX
MOTYT BbI3bIBATH Pa3IMYHbIE HAPYIIECHUS, IIPUBOIAIIME, B KOHEYHOM HTOre, K IIPSXKIIEBPEMEHHOM noTepe OepemeHHOCTH. Bo MHOTHX
HCCIIEIOBAHMSIX COOOIIANIOCH, YTO M3MeHeH s B MeTuirpoBanuy JJHK 1 XxpoMocoMHBIE MyTalmy MOTYT IIPUBECTH K aHOMAITUSIM
pas3BuTHs IUT01a. B 3TOM CBSI3H MpeACTaBICHHOE MCCIICA0BaHNE OBUTO HAPABICHO HA H3YyUCHHE PAcIIPOCTPAHEHHOCTH B PyCCKOM
TIOITYJISIITUH Psiia TEHHBIX TOTMMOP(U3MOB, KOTOPEIE MOTYT OBITh BOBICUEHHI B Pa3BUTHE YKa3aHHBIX HapyleHui. Mamepuan
u MemoOybl. B nuccnenoBaHny NPUHUMANHN yYacTHE XEHIHBI PyCCKOH HAaIlMOHAILHOCTH Oe3 OepeMeHHOCTH B aHaMHese (1 = §1).
I'enoTunupoBanue BeIModHsI0Ch MeTonamu [P ¢ mocnemyromeii pecrpuknueit JJTHK (DNMT3B 152424913, DNMT3B
11569686, DNMT3A 157590760, DNMT]1 152228611, DNMT1 158101626, DNMT3L 152276248, DNMT3L rs2070565), anemns-
criermduunoii [P (SYCP3 T657C) u IIIP B pexume peansHoro Bpemenu (MTHFR rs1801133, MTHFR rs1801131,
MTR rs1805087, MTRR 1s1801394). Pezyavmamul. MUHOpHbIE TOMO3UTOTHBIE TEHOTUIIBI 1 MHHOPHBIE AJUIENIH IO MOJINMOp-
¢uzmam DNMT3B 152424913 (TT 11,1%, T 37,05%), DNMT1 152228611 (GG 18,5%, G 40,75%) u DNMT1 rs8101626 (GG
16,0%, G 40,1%) BcTpeuaroTCs y KEHIMH PYCCKOW HAIIFIOHAIBHOCTH JOCTATOYHO IMPOKO, M MX YacTOTa CPaBHHMA C TaKOBOW
10 Xopomo n3ydeHHsM noimmopdusmam MTRR rs1801394 (GG 27,2%, G 50,65%), MTHFR rs1801131 (CC 17,3%, C 40,15%)
u MTHFR 151801133 (TT11,1%, T 29,0%). PactipocTpaten Takxe U reTepo3UroTHbIH renotu o noimmopdusmy SYCP3 T657C
(CT 12,3%, T 6,15%). 3axnrouenue. Pe3ynabTaTsl IPOBEICHHBIX HAMH UCCIICIOBAHIN U aHAJIM3 JIUTEPATYPHBIX JAHHBIX ITO3BOJISIOT
roJiaraTb, 4yto reuasle nommopgusmel DNMT3B 152424913, DNMT] rs2228611, DNMT1 158101626 u SYCP3 T657C, Hapsiny
C XOpOIIO M3yYEeHHBIMU MOJMMOpP(HU3MaMHU I'eHOB (POIATHOTO HHKJIA, MOTYT OBITh MCIIOJB30BAHBI B KAUECTBE T€HETHYECKUX
MPEINKTOPOB PAHHUX PEMPONYKTHBHBIX MOTEPh y KEHITHH PYCCKOW HAIIMOHAIHHOCTH.

KioueBble cji0Ba: TeHHBIE TOTMMOPQPHU3MEL, TIOTeps OEPEMEHHOCTH Ha paHHUX cpokax, MetwupoBanue JIHK, domatHeii mukt,
HEePacX0XKICHHUE XPOMOCOM

Bxaax aBTopoB: Axmen A.A.M. — reHOTUIINPOBAaHKE YYaCTHUKOB HCCIICIOBAHNS, HallMcaHue Tekcra; MypaasH A.A. — coop
Ononornyeckoro Marepuaia; Azosa M.M. — KOHIENIMS U JU3aiH HCCIIeI0BaHMS.

3asBiienHe 0 KOH()IMKTe MHTepPecoB. ABTOPHI 3asBISIIOT, YTO MCCICJOBAHHE MPOBOIUIOCH IPH OTCYTCTBHU KaKOTro-IHO0
KOH(IMKTa HHTEPECOB.
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Introduction known as recurrent pregnancy loss [3]. It has been

Implantation of embryos occurs about 6 days
after fertilization, and conception can be identified
clinically after 5—6 weeks from the last menstrual
cycle [1]. Around 80 percent of all pregnancy loss
cases happen during the first-trimester [2]. When this
problem occurs two or more consecutive times, it is
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observed that recurrent pregnancy loss (RPL) affects
2—>5 percent of couples trying to have children [2].
Genetic factors causing RPL amount to 3—5 percent
of cases, while around 7 percent of cases are due to
cytogenetic abnormalities, 15 percent due to hormonal
disorders, and 10—15 percent due to anatomical de-
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fects [3]. It was reported that there are 30 or more
genes exhibiting various expression levels between
normal and RPL patients [4]. Therefore, interaction
of several gene polymorphisms may lead to recurrent
pregnancy losses.

DNA methylation is an epigenetic process of
the covalent addition of a methyl group at the 5-car-
bon of the cytosine base yielding 5-methylcytosine
in the dinucleotide sequence 5'CpG3’ which are pri-
marily present directly upstream of gene promoters,
thereby often influencing the function of the genes
and moderating their expression [5]. DNA methyla-
tion is catalyzed by a family of DNA methyltrans-
ferases (DNMTs). DNMT3A and DNMT3B are
taking charge of establishing de novo methylation
patterns, whereas DNMT 1 maintains these methyla-
tion patterns during mitotic division [5]. DNMT3L
functions as an important cofactor to enhance the
activity of DNMT3B and DNMT3A [6]. Mutations
of the DNA methyltransferases may lead to aber-
rant DNA methylation resulting in early fetal death
in mammals.

The DNA methylation is basically linked with
methionine-homocysteine cycle in which folate me-
diates the methylation process of homocysteine
to form methionine that is converted to s-adenosyl-
methionine,the major cellular methyl group donor
required for genome-wide methylation process. Natu-
rally, folate is biochemically inactive and needs first
to be converted enzymatically to 5,10-methylenetet-
rahydrofolate. Methylenetetrahydrofolate reductase
(MTHFR) then reduces 5,10-methylenetetrahydrofo-
late to 5-methyltetrahydrofolate,which functions as
a methyl donor and plays an essential role in reme-
thylation of homocysteine to methionine catalyzed
by various enzymes particularly methionine synthase
(MTR) and methionine synthase reductase (MTRR)
[7—9]. Accordingly, MTHFR, MTR and MTRR are
considered as significant regulatory enzymes involved
in folate and methionine metabolism and critical
mediators in DNA methylation. Moreover, folates
have an important role in the re-methylation of plasma
homocysteine to methionine to prevent the hyper-
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homocysteinemia and venous thrombosis that have
been found associated with fetal loss as well [7, 10].

Fetal aneuploidy represents the most widespread
cytogenetic abnormality in human early miscarriage.
It arises due to the chromosome nondisjunction,
which ultimately leads to early miscarriage or con-
genital birth syndromes. The maternal meiosis I er-
rors are the leading cause of embryonic aneuploidy,
which is found in 7 percent of RPL [11—13], whereas
50—70 percent found in sporadic spontaneous preg-
nancy losses [13]. Synaptonemal complex protein 3
(SYCP3) is an essential structural DNA-binding pro-
tein encoded by SYCP3 gene. SYCP3 is important
for synapsis and recombination of homologous chro-
mosomes in prophase of meiosis I. Normal SYCP3
self-assembles into cross-striated fibers that establish
the lateral elements core of synaptic complex, which
serves as scaffold to which other meiotic proteins
connect [14]. The abnormality in this gene may often
lead to an improper segregation of chromosomes,
so SYCP3 T657C polymorphism might be related
to recurrent pregnancy losses [15, 16].

According to the literature data, some studies
revealed variations in the frequency of DNMT3B,
DNMT3A, DNMTI1, DNMT3L, and SYCP3 gene
polymorphisms among different populations. These
gene polymorphisms have been suggested being
genetic risk factors for several diseases and reproduc-
tive disorders in women. MTHFR, MTR, MTRR are
genes which polymorphisms have been extensively
analyzed among the RPL women and were statisti-
cally associated with RPL. Virtually, these folate
cycle gene polymorphisms are considered the most
prominent genetic predictors used for early mis-
carriage.

In the present study we analyzed the following
single nucleotide polymorphisms (SNPs) in Russian
women from Central Russia: DNMT3B rs2424913,
DNMT3B 151569686, DNMT3A 157590760, DNMT1
152228611, DNMT1 rs8101626, DNMT3L 152276248,
DNMT3L rs2070565, SYCP3 T657C, MTHFR
rs1801133, MTHFR rs1801131, MTR rs1805087,
and MTRR rs1801394. On one hand, as far as we
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know, DNMT3B rs2424913, DNMT3A 157590760,
DNMTI rs8101626, DNMT3L rs2276248, and
DNMT3L 152070565 polymorphisms have been ana-
lyzed only among women with various cancers and
in male infertility [17—19]. DNMT3B rs1569686
and DNMTT rs2228611 have been analyzed in can-
cerous disease but only one study has genotyped
them in Slovenian women with RPL [20]. SYCP3
T657C has been analyzed among Iranian and Japa-
nese women with idiopathic RPL [15, 16]. All those
polymorphisms have never been yet investigated
in Russian population. The novelty is that this study
is the first one to assess the distribution of genotypes
and alleles for these polymorphisms in Russian
women. On the other hand, although the common
folate cycle gene polymorphisms have been already
investigated in Russian population, our study has
aimed to reassess their genotype and allele distribu-
tion along with the new ones on purpose of compar-
ing the distribution of their minor genotypes and
alleles with those of new polymorphisms among
Russian women.

Materials and Methods

The study was carried out on DNA samples
from 81 women purely descending from Russian
families and without any previous history of normal
pregnancy or early pregnancy losses with a mean age
of 22.3 + 2.6 years. All individuals enrolled in this
study gave informed consents for participation and
processing of personal data. The study was approved
by the Local Ethics Committee of the Institute of
Medicine of RUDN University.

Genomic DNA was extracted from blood sam-
ples by standard procedures using a commercially
available kit (Syntol, Russia). Storage of the extract-
ed DNA was at —20 °C. Genotyping of DNMT3B
1s2424913, DNMT3B 151569686, DNMT3A
157590760, DNMT1 152228611, DNMT1 rs8101626,
DNMT3L rs2276248, DNMT3L rs2070565, and
SYCP3 T657C SNPs was conducted using a Restric-
tion Fragment Length Polymorphism-Polymerase
Chain Reaction method (RFLP-PCR) and Allele-
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Specific PCR (Table 1). The amplified PCR products
were digested with the suitable restriction enzymes
(Sibenzyme, Russia). The resulting fragments were
sorted and visualized by electrophoresis in 3.0% aga-
rose gel containing ethidium bromide under ultravio-
let light in reference to a molecular weight marker.
Genotyping of MTHFR rs1801133, MTHFR
rs1801131, MTR rs1805087, MTRR rs1801394 was
performed using a commercially available kits for
Real time-PCR (Syntol, Russia).

To analyze the genetic markers for the Hardy-
Weinberg equilibrium the chi-square test was per-
formed using the statistical software SPSS, version 22.
P value < 0.05 was considered statistically significant.

Genotype frequencies among the subjects for all
gene polymorphisms except DNMT3L rs2070565
were in agreement with Hardy-Weinberg equilibrium
(P value > 0.05). The genotype and allele frequencies
of DNMT3B 152424913, DNMT3B rs1569686,
DNMT3A 157590760, DNMT]1 152228611, DNMT]1
rs8101626, DNMT3L 1s2276248, DNMT3L
rs2070565, and SYCP3 T657C polymorphisms are
stated in table 2. Our findings have revealed that
the frequencies of minor homozygous genotypes and
minor alleles of DNMT3B rs2424913 (TT: 11.1%,
T: 37.05%), DNMT3B rs1569686 (TT: 16.0%, T:
39.5%), DNMT3a rs7590760 (GG: 24.6%, G: 50.55%),
DNMTI rs2228611 (GG: 18.5%, G: 40.75%),
and DNMT1 rs8101626 (GG: 16.0%, G: 40.1%)
polymorphisms were highly frequent in participants.
Although the minor homozygous genotypes in SYCP3
T657C and DNMT3L rs2276248 weren’t detected,
their heterozygous genotypes (CT: 12.3%, CT: 6.2%
respectively) were mildly frequent. Interestingly,
our findings have revealed very high significant
frequencies for DNMT3L rs2070565 heterozygous
genotype and recessive allele (GA: 86.4%, A:
48.2%), while its minor homozygous genotype
tended to be rare (AA: 4.9%). And as it has been
mentioned before, its genotypes are not in Hardy-
Weinberg equilibrium. This phenomenon needs to
be studied more.
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Genotyping conditions / YcnoBus reHoTunnpoBaHus

Tabmmua 1/ Table 1

Gene poly- .
morphisms / Primer sequences / PCR Protocol / Zﬁi:/nnf;'s? %ﬁﬁ:;ad%?;?wt;?g B/
['eHHble nonn- Mpanmepsbl Ycnosusa amnnandukaunm P HK. nH
MOP(U3MBI eCTpUKTasbl OHK,
—95 °C (5 min) CC: 380
DNMT3B F: 5-TGCTGTGACAGGCAGAGCAG-3’ -35x95 °C (30 s)/65 °C ASPA2 CT: 380, 207,173
rs2424913 R: 5-GGTAGCCGGGAACTCCACGG-3' —(305s)/72°C (30 s) TT: 207,173
=72 °C (10 min)
-94 °C (5 min) TT: 132,983
DNMT3B F: 5-GAGGTCTCATTATGCCTAGG-3' -35x94 °C (30s)/49 °C PVUIl TG: 225, 132,93
rs1569686 R: 5-GGGAGCTCACCTTCTAGAAA-3’ —(305s)/72°C (30 s) GG: 225
=72 °C (5 min)
-94 °C (5 min) TT: 357
DNMT3L F: 5-TATGTTGTCCAGGCTCGTCTC-3' -35x94 °C (30 s)/56 °C PVUIl TC: 357,218, 139
rs2276248 R: 5’-ATCACAATCGCCAACCGTAG-3’ —(30s)/72°C (30 s) CC: 218,139
—72°C (5 min)
—94 °C (5 min) AA: 218
DNMT3L F: 5-GGGGTGCATCAGGGATCTGA-3’ -35x94 °C (30s)/53 °C ApeKi AG: 218, 151, 67
rs2070565 R: 5’-CTAAGTGACTGGTCCAATAAGC-3' —(30s)/72°C (30 s) P GG: 151,67
—72°C (5 min)
—94 °C (5 min) AA: 232, 28
DNMT1 F: 5-TATGTTGTCCAGGCTCGTCTC-3' -35x94 °C (30 s)/ BStMAI AG: 232,108, 124, 28
rs2228611 R: 5-GTACTGTAAGCACGGTCACCTG-3' 55°C (305s)/72°C (305s) GG: 108, 124, 28
-72°C (5 min)
—94 °C (5 min) AA: 640
DNMT1 F: 5-CAAATGGGCCACCTAGACAC-3 -35x94 °C (40 s)/ BStMAI AG: 640, 474, 166
rs8101626 R: 5-GGCAGAGATTGAGCCAGAAG-3’ 67 °C (405)/72°C (40 s) GG: 474, 166
=72 °C (5 min)
-94 °C (5 min) CC: 267,76
DNMT3A F: 5’-TGCTGTGCCTACTCCAAACA-3’ -35x94 °C (30 s)/62.6 °C Rsal CG: 267, 76, 343
rs7590760 R: 5’-GCCATGAATGTCCAGAAGGT-3' (80s)/72°C (40 s) GG: 343
=72 °C (5 min)
ScP3 F15-ATGTTGCAAMMAMARATTATGATGGAAGCT-3 | ~32 ©O M) AR
(T657C) F2 5-ATGTTGCAAAAAAAAATTATGATGGAAGCC-3' 60 °C (30 5)/72°C (30 s) —
R1,25-TTGCTGCTGCTGTTTCATG-3' !
—72°C (5 min)
Tabnnuya 2 / Table 2

Genotype and allele frequencies (%) for DNMT1, DNMT3A, DNMT3B, DNMT3L, and SYCP3 gene polymorphisms /
YacToTtbl reHOTUNOB U annenei (%) no nonmmopdpuamam reHoe DNMT1, DNMT3A, DNMT3B n DNMT3L

Genotypes and alleles / Frequency, % / Genotypes and alleles / Frequency, % /
FeHOTMMLI W annenn Yactora, % FeHoTUMBI 1 annenu Yactora, %
DNMT3B DNMT1
rs2424913 rs8101626
CC 37.0 AA 35.8
CT 51.9 AG 48.2
T 11.1 GG 16.0
C 62.95 A 59.9
T 37.05 G 40.1
DNMT3B DNMT3L
rs1569686 rs2070565
GG 37.0 GG 8.6
GT 47.0 GA 86.4
T 16.0 AA 4.9
G 60.5 G 51.8
T 39.5 A 48.2
DNMT3A DNMT3L
rs7590760 rs2276248
CcC 23.5 T 93.8
CG 51.9 CT 6.2
GG 24.6 CcC 0.0
@ 49.45 T 96.9
G 50.55 C 3.1
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OkoH4aHue Tabamuel 2 / End of the table 2

Genotypes and alleles / Frequency, % /
FeHOTUNBI M annenn YacTtoTta, %
DNMT1
rs2228611

AA 37.0

AG 44.5

GG 18.5
A 59.25

G 40.75

Genotypes and alleles / Frequency, % /
FeHOTUNBI M annenn YacTtoTta, %
SYCP3
T657C
TT 87.7
CT 12.3
CC 0.0
T 93.85
C 6.15

Tabnnua 3 / Table 3

Genotype and allele frequencies (%) for MTHFR, MTR, and MTRR gene polymorphisms /
YacTtoTtbl reHOTUNOB M anneneu (%) no nonumopdpusamam reHoe MTHFR, MTR u MTRR

Genotypes and alleles / Frequency, % / Genotypes and alleles / Frequency, % /
FeHOTUNBI M annenn YacTtoTta, % FeHOTUNBI M annenn YacTtoTta, %
MTHFR MTR
rs1801131 rs1805087
AA 37.0 AA 61.7
AC 45.7 AG 33.3
CC 17.3 GG 5.0
A 59.85 A 78.35
C 40.15 G 21.65
MTHFR MTRR
rs1801133 rs1801394
CC 53.1 AA 25.9
CT 35.8 AG 46.9
TT 11.1 GG 27.2
C 71.0 A 49.35
T 29.0 G 50.65

Genotype and allele frequencies of MTHFR
rs1801133, MTHFR rs1801131, MTR rs1805087,
MTRR rs1801394 are displayed in table 3. These
findings have detected high frequencies of minor
genotypes and alleles for MTRR rs1801394 (GG:
27.2%, G: 50.65%), MTHFR rs1801131 (CC: 17.3%,
C: 40.15%), and MTHFR rs1801133 (TT: 11.1%,
T: 29.0%) whereas for MTR rs1805087 (GG: 5.0%,
G: 21.65%) they were mildly frequent in participants.

Discussion

According to our findings, the recessive geno-
types and recessive alleles for DNMT3B rs2424913,
DNMT?3B 151569686, DNMT3a 157590760, DNMT 1
1s2228611, and DNMTT rs8101626 were as roughly
prevalent as those for MTRR rs1801394, MTHFR
rs1801131, and MTHFR rs1801133, whereas they
were more prevalent than those for MTR rs1805087
in Russian population. Globally several studies have
detected associations between the MTHFR
rs1801131, MTHFR rs1801133, MTR rs1805087,
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MTRR rs1801394 and recurrent pregnancy loss and
have recommended to use them as routine genetic
factors [21—27]. Referring to the studies mentioned
above, respecting the significant association of the
common polymorphisms with recurrent miscarriage,
as well as to our findings, published in previous
studies, in which we reported the statistical associa-
tion of DNMT gene polymorphisms with early
pregnancy loss [28, 29], and as all gene polymor-
phisms were similarly distributed among Russian
women, we recommend considering the DNMT3B
rs2424913, DNMTI1 rs2228611 and DNMTI
rs8101626 SNPs as genetic markers for prediction
of RPL in Russians.

On grounds of our findings about the SYCP3
T657C heterozygous genotype (CT) frequency, as
well as the mentioned studies indicating the associa-
tion of SYCP3 T657C with RPL in different popula-
tions [15, 16], we advise to analyze this polymor-
phism in larger samples to confirm its contribution
to recurrent early miscarriage.
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The results of our study were similar to the
previous studies carried out on Iranian and European
populations with respect to the genotype and allele
frequencies of DNMT3B rs2424913, DNMT3B
rs1569686, DNMT3a 1rs7590760, DNMTI
12228611, and DNMT1 rs8101626 [18, 20, 30, 31].
Likewise, the genotype and allele frequencies of
DNMT3L 152276248 in our study were consistent
with those determined among healthy French women
[32]. However, they were completely in contrast with
the genotype and allele frequencies for DNMT3B
152424913, DNMT3B rs1569686, DNMT3L
rs2276248, and DNMT3L rs2070565 recorded
among healthy Chinese population, which have been
published in several case-control studies, and we
expect that the cause of difference might be attribut-
ed to the ethnic factor [19, 33, 34]. The heterozygous
genotype (CT) frequency for SYCP3 T657C was
also comparable to that reported in an Iranian study
[15]. Our findings also revealed that the frequencies
of genotypes and alleles for MTHFR rs1801131,
MTHFR 1s1801133, MTR rs1805087, MTRR
rs1801394 were alike to those detected previously
in European and Russian populations [31, 35].

Conclusion

Based on the data stated in the present study
and from the genetic standpoint that pregnancy
loss is a polygenic problem, we recommend using
DNMT3B 152424913, DNMT1 rs2228611, DNMT1
1s8101626, and SYCP3 T657C polymorphisms along
with the common polymorphisms as potential genetic
factors to predict early pregnancy loss in Russian
women.
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AddekT anuTenbHOM ANEeKTPNYEeCKON CTUMYNSLUNN
CMUHHOIoO MO3ra Ha NpPosiIBIeHUs
HepeuunpoKHOro TOpMOXXeHUs d-MOTOHENPOHOB
CKeJIeTHbIX MbILL, YesioBeKa

JI.B. Pomuna, /I.A. I'maguenko, E.A. [IuBoBapoBa, A.A. Ue1HOKOB

Benukonykckasi rocyIapCTBEHHAS aKaJaeMus (hHU3UIECKOM KyIbTYpBI U CIIOPTAa,
Benukue Jlyku, Poccuiickas ®@enepanus

AHHoTaums. V3BeCTHO, YTO JUIMTEIIbHAS YPECKOKHAS AJICKTPHUYCCKass CTUMYJISIIUs criuHHoro mo3ra (U9CCM) B obmactu T,,-T,,
TPYIHBIX TO3BOHKOB MOBBINIACT CHIIOBBIE BO3MOYKHOCTH MBIIIIII-arOHUCTOB TOJICHU. OHUM U3 TOPMO3HBIX CITHHAIBHBIX MEXa-
HU3MOB, MIPEIOXPAHSIONINM CKEJIETHBIE MBIIIIBI OT YPE3MEPHOTO HAMPSDKEHUS (CHJIBI), SIBIISETCS HEPEIUITPOKHOE TOPMOKEHHE.
YuuTthiBasi OUOJIOTHIECKYIO POJIb HEPEIUIIPOKHOTO TOPMOKEHHS, IICJIBI0 UCCICOBAHUS SIBISIOCH N3YYCHHE BIVSHUS [UTUTEITLHOM
YS5CCM Ha nposiBICHHE HEPELIUIPOKHOTO TOPMOKECHHUS 0-MOTOHEHPOHOB M. Soleus 4eroBeKa B COCTOSIHUM TTOKOS U TIPU yep-
JKaHUH C1a00r0 110 BEJIHYMHE CTATHYCCKOTO YCHins. Mamepuanst u memoost. B HCCIIeIOBaHUM IPUHSITH yaacTre 22 310POBbIX
HCTBITYEMBIX MYKCKOTO TI0JIa B Bo3pacTe oT 27 no 35 ner. HepenunpokHoe TOPMOKEHHE 0-MOTOHEHPOHOB PETUCTPHPOBATIOCH
Ha npotspkernn 20-muayTHOH UDCCM B ob6mactu T,,-T,, TpyAHBIX TO3BOHKOB B IIOKOE, B COYETAHUH C MIPOM3BOJILHBIM MBIIIIEY-
M yerreM (5% ot MIIC) u nocne ee Bo3nencTBus. Peszynomampl: Y3CCM B MoKoe MPUBOAMIIA K OCIA0JICHUAIO HEPEIUIPOKHOTO
TOpMOKeHUs! B Teuenue 20 MUHYT Bo3aeHcTBUS U 10 MUHYT nocie okoHdaHusi ctumyssiuud. Y9CCM B coyeTaHuu ¢ MPOU3BOJIb-
HBIM MBIIIEYHBIM HampspkeHneM B 5% ot MIIC ycunuBaeT akTUBHOCTD HEPEIMITPOKHOTO TOPMOYKEHHUS Ha MPOTsDkeHNH 20 MUHYT
CTHMYJISIIMOHHOTO Bo3/eiicTBUs U 10 MUHYT mocie ero okoHYaHus. OOCYKIaroTCs MpeAronaraeMble (PU3NOIOTHICCKUE MeXa-
HU3MBI, JIeKalie B oCHOBe BIUsAHUSA AnuTenbHOH UYICCM Ha nposiBiieHHe HEPEIUITPOKHOTO TOPMOYKEHHSI.

KiroueBbie ci10Ba: 4pecKoKHAS JIEKTPHUYECKas CTUMYIIAUS ciiHHOro Mosra (UDCCM), HepenupokHoe TopMokeHue, H-
pedaexc, CIMHHON MO3T, MOTOHEHPOHBI, MAKCUMAJIBHOE MPON3BOJIbHOE cokparienune (MIIC)
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Effect of Long-Term Electrical Spinal Cord Stimulation
on Expression of Non-Reciprocal Inhibition
o-Motoneurons of Human Skeletal Muscles

L.V. Roshchina, D.A. Gladchenko, E.A. Pivovarova, A.A. Chelnokov

Velikie Luki State Academy of Physical Education and Sports,
Velikie Luki, Russian Federation

Abstract. It is known, transcutaneous electrical spinal cord stimulation (tESCS) in the T,,-T,, level of the thoracic vertebrae
increases the power capabilities of the leg agonist muscles. One of the inhibition spinal mechanisms that protects skeletal muscles
from excessive force is non-reciprocal inhibition. Taking into account the biological role of non-reciprocal inhibition, the aim
of the study was to research the effect of long-term tESCS on expression of non-reciprocal inhibition of soleus muscle a-motor-
neurons in humans at rest and when holding a weak static force. Materials and methods: the study involved 22 healthy male
subjects aged 27 to 35 years. Non-reciprocal inhibition of a-motorneurons was recorded during the 20-minute tESCS in the T,,-T),
level of the thoracic vertebrae at rest, in combination with arbitrary muscular effort (5% of MVC) and after its impact. Results:
TESCS at rest resulted in the weakening of non-reciprocal inhibition within 20 minutes of exposure and 10 minutes after the end
of stimulation. TESCS in combination with arbitrary muscular effort in 5% of the MVC increases the activity of non-reciprocal
inhibition for 20 minutes of stimulation and 10 minutes after its end. The proposed physiological mechanisms underlying the effect
of long-term tESCS on expression of non-reciprocal inhibition are discussed.

Key words: transcutaneous electrical spinal cord stimulation (tESCS), non-reciprocal inhibition, H-reflex, spinal cord, motor-
neurons, maximum voluntary contraction (MVC)
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B Hammmx paHHHMX MCCIEIOBAHUSIX MOKA3aHO, YTO
JUTMTENbHAS YPECKOKHAS DIEKTPUIECKass CTUMYJIS-
s cnuaHoro mo3ra (U9CCM) B obmactu T,,-T,
TPYIHBIX TTO3BOHKOB MOBBIIIAET CUIOBBIE BO3MOX-
HOCTH MBIIII-arOHUCTOB rojieHu [1, 2]. Ognum
U3 MEXaHU3MOB MOTOPHOHM CHCTEMBI, TpeAoXpaHs-
IOIUM CKEJIETHBIE MBIIIIIBI OT YPE3MEPHOTO HaMpsi-
JKeHUs (CUJIBI) U 00ECTICUMBAOIIM KOOPIMTHUPOBAH-
HBIE COKPALIEHHUS PA3IMYHbBIX MBIIIEYHBIX TPYIIIL,
SIBIIIETCS. HEPELUIIPOKHOE (ayTOT€HHOE) TOPMOKE-
HHE, KOTOPOE OCYILIECTBIsAETCS 10 apPpepeHTHBIM
BOJIOKHaM Ib OT cyXokunbHBIX opraHoB [ ombmxu
Ha CITUHAJIPHBIE MOTOHEHPOHBI COOCTBEHHOW MBIITIITHI
Y MBIIIBI-CUHEPTUCTBI, U HAXOIUTCS O/ CYIPAacIu-
HaJTLHBIM KOHTposieM [3—6]. Tem He MeHee, cBee-
HUs 0 BustHUK aiutenbHoit YDCCM Ha ¢yHKImo-

BIOLOGY. RESEARCH ARTICLE

HAIBHYIO aKTUBHOCTb HEPELMIIPOKHOTO TOPMOKEHUS
0-MOTOHEHPOHOB CKEJIETHBIX MBIIII YeJIOBeKa JI0 CUX
HIOp HE U3y4YEHBI. YUUTHIBas OMOJIOTUYECKYIO POIIb
HEPEIUITPOKHOTO TOPMOXKEHUS, 11eIeCO00pa3HO OBLIO
MCCIIE/IOBATh TPOSIBIICHNE HEPELHUITPOKHOTO TOPMO-
KEHUS 0-MOTOHEHPOHOB M. soleus yeroBeKa Moj
BIIMSIHUEM Kypca nponospkutesisiol Y3CCM B co-
CTOSTHUM OTHOCHTEIIFHOTO MBIIIEYHOTO MOKOS U TIPH
yIepKaHUH CcIab0TO MO BEIMYHMHE CTATHYECKOTO
YCHIIHSL.

MaTtepuanbl u meToAbl

B skcniepumenTe MpUHSIIO ydacTue 22 3710po-
BBIX HUCIIBITYEMBIX MYXCKOTO I10J1a B BO3pacte OT 27
10 35 7ner, y KOTOpBIX OBLIO MOJIy4eHO MH(POPMHU-
pOBaHHOE COTrJIacue Ha y4acTHE B UCCIEAOBAHHUU
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corinacHo XeJIbCUHKCKOU AeKiapanuu BeeMupHoit
Menuimackon accoruanuu (WMA Declaration
of Helsinki — Ethical Principles for Medical Re-
search Involving Human Subjects, 2013), a taxxe
paspeleHre Ha 00pabOTKy epCOHATIBHBIX TaHHBIX.
HUccnenoBanue 66U10 0J0OpPEHO KOMUCCHEH 11O BO-
pocaM ATUKHA BenmnKomyKCKO rocy1apCTBEHHOM
aKaJieMUH PU3NYECKON KyJIbTYpbl U CIIOPTA.
Memoouka onumenvnou YICCM. YICCM
(ctumynstop «Heitpo-MBII-8») ocymecTBisiack
C TIOMOIIIBIO CTUMYJISIIUOHHOTO AKTUBHOTO AJIEKT-
poJia, JIOKAJIIM30BaHHOT'O 0 CpeHEN JTMHUHU M103BO-
HOYHHMKA Ha YpOBHE I'PyAHBbIX MO3BOHKOB T,,-T,
B ITOJIO’KEHUU JIe’Ka Ha CliMHe B TeyeHue 20 MUHYT.
Nnauddepentrrie 3eKTpoIbl pacnoiaraiuch ou-
JaTepagbHO HaJ rPeOHSIMU MOAB3IOUIHBIX KOCTEH.
Ha nporskenun nepBbix 10 MUHYT CTUMYJISILIMA
MHTEHCUBHOCTb CTUMYJIa HAXOJAWUJIAch B Mpeaenax
30 MA, a B nanpHeiimeM gocturana 40 MA. Jimurensb-
HOCTh OJJHOKPATHOT'O CTUMYJIa cocTaBisiia 0,5 mc,
yacToTa cienoBanus ctumysoB — 10 ' [1, 7].
Memoouxa pecucmpayuu nepeyunpoxrozo (Ib)
MOPMONCEHUSL O-MOMOHEUPOHO8 CNUHHO20 MO32d.
JUia peructpanvy HEpeUMIPOKHOTO TOPMOKEHUS
TOMOHUMHBIX 0-MOTOHEHPOHOB M. soleus UCIOIb-
30BaJIM KOPOTKOJIATEHTHYI0 KOHAUIIMOHUPYIOLIYIO
CTHMYJIALIMIO N. common peroneal 3a 6 Mc 10 TecTu-
pyrolero crumysia Ha n. tibialis. KopoTkonareHTHBIH
KOHJIUIMOHUPYIOIUI CTUMYJI Ha N. cOMmon pero-
neal aktuBupyet Ib apdepeHTsl COOTBETCTBYIOMINX
TOPMO3HBIX HHTEPHEHPOHOB Ib Kk a-MoTOHEHpOHAM
m. soleus. BripakeHHOCTh HEPELUITPOKHOTO TOPMO-
YKEHUS aHaJIU3UpOBaach MO CTENEHU I0/1aBJICHUS
aMIUTATY bl TecTupytomero H-pednekca m. soleus
Ipy HaHECEHHH KOHAMIIMOHUPYIOIIETO CTUMYJIa
Ha n. common peroneal. Topmo3Hoit 3 dekT oreHu-
BaJIM KaK OTHOIIEHHE aMILTUTYAbl TECTUPYIOLIETO
H-orBeTta m. soleus B ycloBHSX KOHIULUOHUPY-
IOIIEN CTUMYIISILMK OT KOHTpOJIbHOTO peduekca (%o).
Tectupyromas crumynsanus n. tibialis ocymecTs-
Js7aCh MOHOTIOJIIPHBIMU 3JIEKTPOJAMHU: aKTUBHBIH
ANIEKTPO.T OBLT JIOKaTM30BaH B fossa poplitea, mHw}-
(bepentHbIii — Ha patella. UHTEHCMBHOCTD CTHIMYJIOB
IIPU PETUCTPALIUHN TECTUPYIOIIETO U KOHTPOJIBHOTO
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H-pednexcoB m. soleus cocrasnsana 15% ot mak-
CUMAJIbHOM WX aMIuTyasl. HaHecenue koHOu-
LMOHUPYIOIIEr0 CTUMYJIa Ha n. common peroneal
MIPOU3BOJWIOCH Yepe3 MOHOMOJSPHBIE 3IEKTPOIBI
C MHTEHCUBHOCTBIO 95% OT BEIMYMHBI MaKCUMAIlb-
Horo M-oTBeTa m. gastrocnemius, Ipu 3TOM aKTHB-
HBIA JICKTPOJ] HAXOAUIJICS B O0Jiee HU3KOW YacTH
fossa poplitea, Ha 6—8 cM JarepaibHee WU JTHUC-
TaJIbHee AJIEKTPOJOB I pa3apaxeHus n. tibialis,
unaupdepentHelii — Ha patella. Perucrpanus
amrmuTyael H-pediaekcoB 1 M-0TBeTOB, KOHIU-
nuoHUpytomas ctumysnus adpdeperton Ib u Te-
ctupytomee pasapaxkenue adpdepentor la, SMI
AKTUBHOCTH CKEJIETHBIX MBIIIII] BHIIOIHSIIACH HA BOCh-
MHUKaHAJIbHOM MUHHJIEKTpOMHOTpade ¢ mporpamm-
HbIM obecnieuenneM Myo (AHO «Bosparienue»,
Cankr-IletepOypr, 2003) [6, 8, 9].

Maxkcumanvnoe npou3sonbHoe coKkpaujenue
(MIIC). Cnaboe 1o BeTUYMHE MBIIIICYHOE YCUITUE
(5% ot MIIC) ucneiTyeMble yAEpKUBAIU C IO-
MoIbio koMmiiekca «Biodex Multi-Joint System
Pro-3» (USA, 2006) B Teuenue 20-MUHYTHOM
USCCM. Bribop cnaboro no Benmuune MIIC cBsi-
3aH C T€M, YTOOBI UCIIBITYEMbIE MOTIIU yAepKaTh
JTAHHOE MBIIIIEYHOE HampspkeHHe B Teuenue 20-Mu-
HyTHOM YDCCM.

Perucrpanuio HepeUUNPOKHOIO TOPMOKEHHS
0-MOTOHEMPOHOB M. soleus OCyIIeCTBIISUIN B CIEy-
IOIIMX AKCIIEPUMEHTATIBHBIX YCIOBUSX: 1) B cocTos-
HMH TIIOKOS 110 Bo3jaehcTBud mmmrensHorn YICCM,
BO Bpems Bo3aecTBus Ha 5, 10, 20 MuHyTax u moc-
ne ee BoznercTeus Ha 5, 10, 20, 30 muHyTax; 2) ipu
yAep>KaHUU U30METPUUYECKOTO YCHIINS, COCTaBIIs-
romtero 5% ot MIIC 1o Bo3aeicTBUS IMTEIBHON
UDCCM, Bo Bpems BozaeiicTus Ha 5, 10, 20 Muny-
Tax W Ioclie ee Bo3aeiicTusa Ha 5, 10, 20, 30 mu-
HyTax.

CrarucTuueckuil aHajau3 JaHHbBIX MPOBOAMIIN
B mporpamme «Statistica 12.5». [{ns onenku gocro-
BEPHOCTH P34l B aMIUTUTY/I€ TECTUPYIOIIETO
H-pednekca pedaexca m. soleus 0T KOHTPOJIBHOTO
pedraekca Ha 5, 10, 20 MUHYTaX IIEKTPUIECKOM
CTUMYJISILIUK MOSCHUYHOTO YTOJIIEHUSI CIIMHHOTO
MO3ra B IIOKO€ U B COYETAaHUH C M30METPUUYECKHM

BHUOJIOI'MA. HAVUHAS CTATBA
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cokpateHueM 5% ot MIIC, a taxxe nocie npekpa-
IIEHHS 3JIEKTPUUECKON CTUMYJISLUH MOSCHUYHOTO
YTOJIEHUA CIIMHHOTO Mo3ra Ha 5, 10, 20, 30 muny-
Tax ¢ ()OHOM MPUMEHSUIM MapaMeTPUUYECKUil OHO-
(bakTOpHBIN TUCTIEPCUOHHBIN aHaIM3 ¢ post-hoc aHa-
mi3oM Newman-Keuls npu ypoBHE 3HaUMMOCTH
P <0,05.

Pe3synbTaTtbl

PesynbTaThl mccienoBaHMN MOKa3aiu, YTO
BO BpeMs uTenbHor UDCCM B COCTOSTHUN TTOKOSI
HEPEIUIPOKHOE TOPMOXKEHHE O-MOTOHEHPOHOB
m. soleus UHBEPTUPYETCS HA HEPEIUIIPOKHOE 00-
neryenue (puc. 1A). Haubompias BeIpaXeHHOCTD
HEPEIUITPOKHOTO O0JIErYeHusT HabIrojamach Ha 5 Mu-
nyre UDCCM (P = 0,000), a HaumeHbmas —
Ha 20 muayTe (P = 0,000). ITocie mpekpamieHust
YSCCM HepenunpokHoe 0bJeryeHne ociaadsioch
BIUIOTH 70 10 MuHyTHI BoccTanosnernus (P = 0,003).
Haunnas ¢ 20 MuUHYTBI IOCIIE BO3ICHCTBHS JJTUTEIh-
Hort UDCCM HepenunpokHoe 00IerdeHrne HHBEPTH-
pOBAJIOCh HAa HEPELUITPOKHOE TOPMOKEHUE U JOCTH-
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PUPOBaHHBIX JJO CTUMYJIALIMU CIIMHHOTO Mo3ra (P =
=0,225). IlonHOE BOCCTAHOBJIEHHE HEPEIIMITPOKHOTO
TOPMOYKEHUSI 0.-MOTOHEHPOHOB M. soleus HacTymano
Ha 30-i1 munyte nocneneiicreust Y9CCM (P = 0,557,
puc. 1A).

Pe3ynbraThl aHanM3a aMILTUTY bl TECTUPYIOILIE-
ro H-pedmekca m. soleus oT KOHTpoBHOTO ped-
nekca, 3apeructpupoBanHoi 10 YICCM, nokazanu,
YTO MPY BHITOTHEHUH U30METPHUUECKOTO COKPAIIEHUS
B 5% ot MIIC npoucxoauT He3HAUUTEIILHOE OCIa0-
JICHUE HEPELUIIPOKHOTO TOPMOKEHHUS 0-MOTOHEH-
ponoB m. soleus (P = 0,385) o cpaBHEHHIO C COCTO-
stuueM 1okos (on) (puc. 16). Bo Bpems: niutenbHoOM
YS5CCM B coyeTaHnu ¢ M30METPUUECKUM COKpAIlle-
HueM B 5% ot MIIC npoucxoauio 3HaYUTEIbHOE
YCUJICHHE HEPEIMIIPOKHOIO TOPMOKEHUS CITUHAIIb-
HBIX 0-MOTOHEHWPOHOB TI0 cpaBHEeHHIO ¢ oHoM. Han-
Oosee BBIpAKEHHOE HEPEIUIPOKHOE TOPMOKEHUE
HaOmoganock Ha 5 muayTe Y3CCM (P = 0,000),
a MeHee BeIpakeHHOe — Ha 20 munyTte (P = 0,000).
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Puc. 1. AMnantyaa Tectupytowero H-pednekca m. soleus oT KOHTPONLHOrO pednekca
[0, BO BpeMs 1 nocne pantensHoii H9CCM, %.

lMpumeyarme: p < 0,01*, p < 0,05** — nOCTOBEPHOCTbL Pa3Nnunin B amnamtyae Tectupytowero H-pednekca m. soleus
OT KOHTPOJILHOrO pedrekca Ha 5, 10, 20 MUHYTax CTUMYSISILLMM CIIMHHOMO MO3ra B MOKoe (A) 1 B coveTaHnmn
C n3omeTpuyeckmm cokpatleHmem 5% ot MIC (B) n 5, 10, 20, 30 muHyTax nocsne npekpaitieHns Y9CCM
¢ doHom (A, B) (One-way Anova c post-hoc aHannaom Newman-Keuls)

Figure 1. Amplitude of the testing H-reflex soleus muscle from the control reflex
before, during and after a long-term tESCS, %.
p<0,01*% p<0,05** — significance of differences in the amplitude of the testing H-reflex soleus muscle from the control
reflexat 5, 10, 20 minutes of spinal cord stimulation at rest (A) and in combination with isometric contraction of 5% of MVC (B),
and 5, 10, 20, 30 minutes after of tESCS with background (A, B) (One-way Anova with post-hoc analysis Newman-Keuls)
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ITocne nmpekpamenus Bo3aeicteus YICCM
B COYETAHHU C U30METPUUECKHM COKpalieHreM B 5%
ot MIIC ycuneHue HeperumnpoKHOTO TOPMOKESHHS
Ha0Jo1a10Ch BIUIOTH 10 10-i MUHYTBI OCTIE OKOH-
YaHUs CTUMYJISIIOHHOTO Bo3feiicTBus (P = 0,000),
ax 20 (P =0,395) no 30 munytam (P = 0,867) orme-
YaJioCh €ro MOCTENEeHHOe OcadiieHue, KOTopoe J0-
CTUTasIo (POHOBBIX 3HAYEHMH, YTO YKa3bIBaeT Ha BOC-
CTaHOBJICHHE JAHHOTO TOPMO3HOI'0 IpOIiecca Ha CIHU-
HaJIbHOM YpoBHe (puc. 1b).

OGcyxaeHue

Pe3ynbraThl uccnenoBaHus BIUSHUS JUIATEIb-
HOt UDCCM Ha BBIPa)XEHHOCTh HEPEITUITPOKHOTO
TOPMOXKEHUSI CIIUHATBHBIX (.-MOTOHEHPOHOB CKe-
JIETHBIX MBIIII] TOJICHU MOKa3ajH, YTO B TCUCHHE
20-MMHYTHOM CTUMYJISILIMU CIIMHHOTO MO3ra B COCTO-
SHUU TIOKOSI HEPELUIPOKHOE TOPMOKEHUE 0-MOTO-
HEWPOHOB MBIIIIBI-ATOHHUCTA CHIKAETCS U TIPOSIBIIAET
ce0s B BUJIe HEPEIUIIPOKHOTO obnerdyenus. Takoi
MOCTAKTUBAIIMOHHBIN 3(h(eKT coXpaHsuics 10 AeCATH
MUHYT mocie 20-MUHYTHON 3IEKTPUYECKON CTH-
MYJISIHUM COMHHOTO Mo3ra. Jlpyrumu aBTOpamu,
n3ydaromumMe Bivsaue mresHon Y9CCM Ha BbI-
PaKEHHOCTh JAUCHHANTHYECKOTO PEIMIIPOKHOTO TOP-
MOKEHHS 0.-MOTOHEHPOHOB M MPECHHANITUYECKOTO
TopmoxeHus: apdepenton la m. soleus B moxoe
Y 340POBBIX JIFOJIEH, TOKa3aHO, YTO nocie 20-MUHYT-
HOM 3JIEKTPUYECKOW CTUMYJISIIUA CIIMHHOTO MO3ra
PELMIIPOKHOE TOPMOKEHHE YCUIIMBAETCS B TE€UEHUE
15 MuUHYT mocnenencTBus, a MPECUHANTHIECKOE
TOPMOKEHHE HE OTIUYAETCSI OT UCXOJHOTO YPOBHS
Ha mpoTspkeHun 30 MuHyT mociueaercTeus [10].
ABTOpBI IPEAINOIaramT, 9To JuTenbHas YICCM
MOXET WHAYLIMPOBATh KPaTKOBPEMEHHBIE IIacTHYe-
CKue u3MeHeHus B la mHTepHeilpoHax perumnpoK-
Horo Topmoxkenus [ 10].

ABTOPBI-pa3pabOTYMKK HEMHBA3UBHOTO CIIOCO0A
UDCCM BBICKa3BIBAIOT MPEANOI0KEHNE, YTO MIPH
BO3JICCTBUM AJIEKTPUUECKON CTUMYJISILIMM HA CITHH-
HOW MO3T TIOCIIeIOBaTENbHO BOBIeKatoTcs addepen-
TbI Tpynnsl la u Ib, adpdepents! rpynmsr 11, Bo30yx-
JIAIOI1e U TOPMO3HbBIE CIIUHAIbHBIE HHTEPHEUPOHBI,
peanusyrolye nojiau- U OJUroCHHANTHYecKue ped-
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JIEKCHI, a TaKXXe MUPAMUTHBIA, PETUKYJIOCITHHATb-
HBIH ¥ cuMIaTH4eckuii TpakTol [11, 12]. Onupasics
Ha BBICKa3bIBaHUS aBTOPOB, MBI MPEIOJIAraeM, 4To
npu Bozneiicteuu giuurenbHoit Y9CCM B nokoe
MOCTIEIOBATEIHHO BOBIIEKAIOTCSI BOCXOISIINE TIEpH-
¢bepuueckue BaustHuA oT la u Ib apdepentoB Ha a-
MOTOHEWPOHBI, a TaKkKe BO30yKIarolue Cynpaciu-
HaJbHBIE BXOJBI (KOPTHUKO-, BECTHOYIIO-, PETUKYIIO-
CIHHAIBHBIC) HA COOTBETCTBYIOIINE MOTOHEUPOHBI,
YTO MPUBOJUT K YCHJICHHUIO HEPEMIPOKHBIX O0JIer-
YarOUIUX BJIMSHAA HA MOTOHEUPOHHBIMN I1yJI MBILIII-
aroHUCTOB ToJieHu (M. soleus u m. gastrocnemius).

Pe3ynbraThl COOCTBEHHBIX UCCIIEIOBAHHM TTOKa-
3aJId, YTO B YCIIOBHUSIX yJICPIKaHUS YCHITHSI, COCTaBIIS-
toutero 5% or MIIC, HepelunpoKHOE TOPMOKEHUE
0-MOTOHEHPOHOB m. soleus 70 BO3AECHCTBUS AJIEKT-
PUYECKON CTUMYJISIIMU Ha CIIMHHOW MO3T OBLIO Cia-
Oee, 4eM B COCTOSTHUU TIOKOsI. CXOHBIE pe3yJIbTaThl,
OIKCHIBAIONIME OcTabIeHNe HEPEIUITPOKHOTO TOp-
MOXKEHHS 0-MOTOHEHPOHOB m. soleus mpu BBITIOTHE-
HUHM YMEPEHHOTO IO BETUYMHE CTATUYECKOTO YCH-
nus, onrcansl B padotax E. Pierrot-Deseilligny et al.
(1981) u A.A. YemnokoBa ¢ coaBropamu (2017) [8, 9,
13]. ABTOpamM# yCTaHOBJIEHO, YTO TIPH BBITIOJTHEHUHN
YMEpPEHHOTO T10 BEIMYMHE CTATUYECKOTO YCHITHSI Hau-
Ooree BBIPaXKEHO MPECHHANITUYECKOE TOPMOKEHHE,
KOTOPOE€ aKTUBHO PETYJUPYET N30BITOUHBIN adde-
PEHTHBIN MPUTOK K O-MOTOHEHPOHAM MBIIII[-aro-
HHCTOB U aHTAaroHHUCTOB I'OJIEHU, PACTOPMaKUBas
HEPEIUITPOKHBIE W PELUIPOKHBIE TOPMO3HBIC BIIHS-
HUS Ha HHUX, 00eCleurBasi HOPMAIbHYIO JBUTaTElb-
HYI0 aKTUBHOCTb UeJIoBeKa [8].

CoOCTBeHHBIE PE3yJIbTAThl UCCIEIOBAHUNA YKa-
3BIBAIOT HA TO, 4TO Ha (Qore mmutenbHorn YICCM
Y BBITIOJTHEHHSI C1a00T0 MO BETUYHUHE CTATHYECKOTO
YCUJIHSI TIPOSIBIISUIOCH HanOoJiee BhIpaXKEHHOE Hepe-
LUIIPOKHOE TOPMOKEHUE 0-MOTOHEHPOHOB m. soleus,
KOTOpPOE COXpaHsIoch B TeueHre 10 MuHyT mociie-
NecTBUs. YUUThIBas TO, YTO KOPTUKOCIUHAIbHbIE
BOJIOKHA OKa3bIBAIOT BO30YXKAAIONIHE BIHSHUS
Ha UHTEPHEHPOHHI [b HEpEIMIPOKHOTO TOPMOYKEHHS
TP MIPOU3BOJIBHOM MBIILIEYHOM COKPAIIEHUH, MOKHO
MIPEINOI0XKHUTh, uTo JymmTenbHas YICCM B couera-
HHUH CO CJIa0BIM I10 BETMYMHE CTAaTUYECKUM YCHIIUEM

BHUOJIOI'MA. HAVUHAS CTATBA
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U €€ MOCTaKTHBALMOHHBIN 3 (EKT TOMOTHUTEIEHO
aKTUBHUPYET BO30YKJAOLIUE KOPTUKOCITHUHAIIbHBIE
nyTH u nepudepudeckue Bausiaus Ib apdeperton
OT peuentopoB ['onbaku, ycunuBas ux GyHKIIHO-
HaJbHYI0O aKTUBHOCTH HAa TOPMO3HBIE WHTEpHEH-
ponsl Ib Hepeuumnpoknoro Topmoxenus [14—20].
[IposiBneHue HEPEUIPOKHOTO TOPMOKEHHSI O-MO-
TOHEHPOHOB MBIIII-ATOHUCTOB T'OJIEHW MOXKET pery-
JMPOBAThCS MEXaHU3MaMU BO3BPATHOI'O TOPMOJKeE-
HUS Yepe3 KJIeTKy PeHIoy u mpecuHanTH4ecKoro
TOPMO>KEHUs1, onocpenoBanHoro la apdepenramu
Ha COOTBETCTBYIOIINE HHTEPHEHPOHHI [4, 6, 21, 22].

Takum 06pazoM, B 3aKIIOUEHHE OTMETHM, YTO
marensHas UYICCM mMoaynupyeT HeperunpoKHOe
TOPMO>KEHHE CIMHAIBHBIX 0-MOTOHEHPOHOB, KOTO-
poe o0ecreynBaeT ONTUMaIbHOE (PYHKITMOHUPOBA-
HUE MOAAECPKAHUS HAMPSKEHHOCTH CKEJIETHBIX
MBIIII] ¥ CTETIEHH PACTATUBAIOIIETO YCUIIHS, Pa3BU-
Bae€MOW UMH CHIIBI.
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Mopdonorua GFAP-no3nTUBHbLIX KJ1IeTOK
KOpbl 00/1bLUMX NOJIyLUAPUA CaML,0B 1 CaAaMOK KpbIC
npu pasBuTuu LepeodpanbHOM NMMNOKCUn
B 3aBUCUMOCTMU OT YPOBHSA CTPECCOYCTOMYNBOCTHU

B.B. Kpumron'?, T.A. Pymsinuesa’, I.A. Ioxuios’

"MBaHoBCKast rocyJlapcTBEHHasi MeAMIIMHCKas akanemus, Banoso, Poccuiickas @eneparus

*Cankr-ITeTepOyprekuii HAIMOHANLHBIN HCCIEN0BATENbCKHI YHUBEPCUTET HH(OPMAIIMOHHBIX TEXHOJIOTHIA,
MexaHuku 1 ontuku, Cankt-IletepOypr, Poccuiickas deneparust

3SIpocnaBckuii Tocy1apcTBEHHbIH MeIUIMHCKKI yHUBepcHuTeT, SIpocnasib, Poccuiickas ®enepanus

AnnoTtamus. [Toka3zaHo, YTO THIONIOTHYECKHE 0COOCHHOCTH HHAWBUIA — ITOJIOBBIC OCOOCHHOCTH W HU3KHI UCXOIHBIA YPOBEHb
CTPECCOYCTOMYMBOCTH aCCOLMMPOBAHBI C HEOIATOIPHATHBIM IIPOTHO30M HIIIEMHYECKOTO MOPaKEHHMs TOJIOBHOTO Mo3ra. B To xe
BpEMs yJacTHe aCTPOIITOB B 00ECTIEYCHUH HEWPOIUIACTUYHOCTH TPH JAaHHOM COCTOSHHHU OIPENEIIMUIN [eNIb HCCIIeTOBAaHUSI —
U3YYUTh TUHAMHUKY MOP(POMETPHUYCCKUX TOKa3aTelIei aCTPOIUTOB KOPBI OOMNBIIMX MOIYIIAPUi TOJIOBHOTO MO3Ta MPU MOJICITHU-
POBaHUH LiepeOPaIbHOM TMIIOKCHU Y CaMIIOB U CAMOK KPBIC C Pa3lIMuHBIM YPOBHEM cTpeccoycroiunBocTi. Hamu mpoBegeHo
uccuenoBanue Ha 72 kppicax Wistar. [To pesynmpraTtam TectupoBaHus B Tecte OTKPBITOE MMOJIC BCE JKUBOTHEBIC OBLTH Pa3eiICHBI
Ha aBe nmoArpymmsl: ¢ BeicokuM (BYC) u mu3kum (HY C) ypoBHEM cTpeccoycToiunBocTH. JKUBOTHBIM 3KCTIEPUMEHTAIBHON
rpynisl (48 >KMBOTHBIX) MMPOBOAMIIOCH JBYCTOPOHHSS IEPEeBA3Ka 00EUX COHHBIX apTepHil. JKHBOTHBIC BBIBOJMIINCH U3 DKCIIC-
pumenTa Ha 21, 60 1 90 cyTky nociie onepanun. [ nansHbIi GuoprLpHbIi Kucbii 6enok (GFAP), Mmapkep 3penbix acCTpOLUTOB,
BBIABIISUTH C TIOMOIIBIO TIEPBUYHBIX TOJMKIOHAIBHBIX KPOJUYBIX aHTUTEN HAa TUCTOJIOTUYECKUX Cpe3ax MPELeHTPaTbHONW H3BHU-
JIMHBI TOJIOBHOTO Mo3ra. B Xo/1e ucciienoBanys ObLIH MOTYYEHBI JAHHBIC O TIPOTPECCUPYIOIIEM CHIDKCHUH YHCIICHHOHN TUIOTHOCTH
aCTPOIMTOB M KOJIMYECTBA IIABHBIX OTPOCTKOB, MEHEE BBIPAKEHHOE Y KHMBOTHBIX C BBICOKOH CTPECCOYCTONYMBOCTEIO H CaMOK.
KoncTaTipoBaH pocT cpenHed mIomany pacipeaesieHist OTPOCTKOB aCTPOIIUTOB, KOTOPEI K 90-M cyTkam BIusHHA (pakTopa
CMEHSIETCS] CHIDKCHHEM. [[eraeTcst BEIBOJ] O HATMYUHU TETEPOXPOHHUU B PA3BUTUU aJIbTEPAIIMOHHBIX TTOBPEIKICHUN aCTPOIUTOB:
0oJiee paHHHE XapAKTEPHBI IS JKUBOTHBIX C BHICOKOHM CTPECCOYCTONYMBOCTRIO U CaMIIOB, Oojiee mo3aHue y caMok (60 CyTKH)
1 )KMBOTHBIX C HU3KOH CTPECCOYCTOMIUBOCTHIO (90 CyTKH).

KaioueBble ciioBa: acTpOLUUTHI, MOJOBbIE OCOOCHHOCTH, CTPECCOYCTOHYMBOCTh, KOpa OOJIBIIUX MONYyLIApHi, iepedpaibHas
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Morphology of GFAP-Positive Cells
in Male and Female Rats’ Cerebral Cortex
during the Cerebral Hypoxia Development
according to the Stress Tolerance Level
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Abstract. Correlation between individual typological features like sex-related characteristics and low initial level of stress resistance
and unfavorable prognosis of ischemic brain damage is shown. At the same time, the astrocytes’ participation in neuroplasticity
in this disease represents the purpose of the study. The goal was to study the cerebral cortex astrocytes’ morphometric characteristics
during the cerebral hypoxia in rats of different sexes with different stress tolerance levels. We performed the study with 72 Wistar
rats. According to the Open Field test results all the animals were divided into two subgroups: with high and low level of stress
tolerance. Both carotid arteries of the experimental group animals (48 animals) were bandaged. Animals were removed from
the experiment at 21, 60 and 90 days after surgery. Glial fibrillary acidic protein (GFAP), a marker of mature astrocytes, was
detected on histological sections of the central brain gyrus using primary polyclonal rabbit antibodies. Progressive decrease of
the astrocytes’ numerical density and the number of first order processes were obtained during the study. It was less pronounced
in animals with high stress tolerance and females. Increase of the processes’ distribution area was reliably detected. Area decreased
after 90th day of the experiment. It is concluded that the astrocytes’ alteration develops earlier in animals with high stress tolerance
and males, later in females (60 days) and animals with low stress tolerance (90 days).
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B xone kmHMUECKUX MCCIeIOBAaHMHN MTOKa3aHa IMPOTHO30M HIIEMUYECKOTO MOpPaKeHHs TOJIOBHOTO
B3aUMOCBSI3b THUIIOJIOTUYECKUX OCOOEHHOCTEN ueno- Mosra [1]. B skcnepumMeHTanbHbIX HCCIeI0BaHUAX
BEKa U MPOTPECCUPOBAHUS IIepEOPATbHOM TUTIOKCHU.  3TO TOJATBEPKIAETCSI OOHApYKEHHEM OHOXUMUYE-
[Toka3aHo, 4TO HU3KUN UCXOJHBINA YPOBEHb CTPEC- CKHX 3KBHUBAJIEHTOB YPOBHS CTPECCOYCTOMYMBOCTH,
COYCTOMYMBOCTH aCCOLMMPOBAH C HEOJIArOMPHUATHBIM  BBIABIsIEMOH B TecTe « OTKpPBITOE MOJIe» Ha OCHOBA-
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HUM aHAIM3a JBUTATEIbHON aKTHBHOCTH KUBOTHBIX.
DT0 0cOOEHHOCTH MeTaboIM3Ma HEUPOHOB, 3AKITIO-
yarolyecs: B npeo0ialaHuy CUCTEMbI aKI[ENTOPOB
Bonopona (HAJZl + HA/IH) nan cucremoit Makposp-
roB (AT® u kpearundocdara) [2], mOBEIIIEHUE aK-
TUBHOCTU KPEaTHMHKHHA3BI U JIAKTATAETUIPOTreHA3bI
B MO3T€ HU3KOYCTOMYMBBIX KUBOTHBIX, HCXOJHO
OoJiblliee HAPSDKEHUE CTPeCcC-aKTUBUPYIOIIEH CH-
CTEeMBl U MEHbIIIasi Pe3epBHAs €MKOCTh CHUMIIATO-
aJIpEHAIOBOM CHCTEMBI Y 0CO0el ¢ HU3KON YCTONYH-
BOCTbIO [3]. HecMoTps HAa NIUTENBHYIO HUCTOPUIO
U3y4YeHUs MOJIOBBIX OCOOCHHOCTEHN pa3BUTHSL XPOHU-
YEeCKOM MILIEMUU TOJIOBHOTO MO3ra, HHTEPEC K HUM
MOJIICP KUBACTCSI HOBBIMH OTKpBITUsIMU. [lokazaHo,
YTO TI0 MEpEe MPOrPECCUPOBAHUS 3a00JICBAHHUS JKEH-
[IMHBI, TI0O CPAaBHEHUIO C MYXXYMHAMHU, MOJBEpTra-
10TCsl 00Jiee BBICOKOMY PUCKY Pa3BUTHS JUCKUHE3UM
U OCIIO)KHEHUH, CBS3aHHBIX C JICUCHHEM, TaKXkKe,
y JKeHIIUH 3()(PEeKTUBHOCTD Tepamnuu, Kak MpaBuiio,
Huke [4]. B cBA3U ¢ 3TUM NpeACTaBIsieT HHTEpEC
MOUCK MOP(OIOTUUECKUX IKBUBAIEHTOB THIIOJO-
TUYECKUX OCOOEHHOCTEH, OKa3bIBAIOIINX BIIMSHHE
Ha pa3BUTHE IiepeOpabHOi runokcuu. Cpeau Kire-
TOK KOPBI TOJIOBHOTO MO3Ta acTPOIUTHI 00JIa1at0T
OJIHUM U3 CaMbIX OOJNBIINX CHEKTPOB d(PHEKTOB.
B HOpMe U Tipy TUTIOKCHUU HEPBHOM TKaHU OHH 00ec-
MIEUYMBAIOT TPODUIECKYIO (PDYHKITHIO, HEHPOBACKYJIISIP-
HOE PEMOJICIUPOBAHNE U MOJYJISIHNIO, a TakXke
Y4aCTBYIOT B PETYJSAIMN HEPBHOW TIACTUYHOCTH.
Kpome Toro, oHu HrparoT 3HAUUTEIBHYIO POJb B pe-
aM3alliK CaHOTeHEeTHYeCKUX 3(h(HeKToB (hr3nMuecKoit
Harpy3Kud M 0OOOTalleHHOW cpefbl MPU Pa3BUTHH
nepedpanpHOi Tunonepdy3u [5].

Ilenb muccnenoBaHus — HU3YYUTh AUHAMUKY
MOP(OMETPHUECKHUX TTOKa3aTeeld aCTPOIUTOB KOPBI
OOJBIIINX MOITYIIIAPUI TOJIOBHOTO MO3Ta MPHU MOJIEIH-
POBaHKH 11epeOpaTbHON TUTIOKCHU Y CaMIIOB U CAMOK
KPBIC C Pa3IMYHbIM YPOBHEM CTPECCOYCTOMYMBOCTH.

MaTtepuanbl u meToAabl

UccnenoBanust mpoBoauiy Ha 72 Kpeicax Wis-
tar (36 cammoB u 36 camok) maccoit 180—220 r.
JKuBOTHBIE COlep>KANTNUCH B CTAHIAPTHBIX YCIOBUSAX
Ha palMoHe BUBapus U ObUIM pa3[eleHbl Ha JBe
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IpyMNIIbL: IepBasi — KOHTposbHas1 — 24 (12 camios
u 12 caMOK), y )KHBOTHBIX BTOPO# rpynmsl (24 cam-
11a ¥ 24 caMKH) MOACTHPOBAIN CyOTOTAIBHYIO UIIIe-
MHIO TOJIOBHOTO MO3Tra. DKCIIEPUMEHT 0JJ00peH DTu-
yeckuM komutretoM ObOY BO AI'MY Munsapasa
Poccuu (mporokon Ne 8 ot 24.03.16) u BBITIOJIHEH
B COOTBETCTBUU ¢ cobmoaenueM «IIpasun nposene-
HUS pabOT C UCIIOIB30BAaHUEM IKCIIEPUMEHTATbHBIX
JKUBOTHBIX», X€JIbCUHKCKON neknapanuu 1975 r.
u ee nepecmorpeHHoro Bapuanta 2000 r. u stu-
YECKMX HOPM M PEKOMEHAAUUi IO T'YMaHHOMY
00palleHHIO € KUBOTHBIMH, UCIIOJIE3YEMBIMH B IKC-
NEPUMEHTATIBHBIX U JPYTUX HAYYHBIX LENAX (MpHKa3
Munsgpasa Poccun ot 01.04.2016 r. Ne 199n
«O06 ytBepxknennu IlpaBun Hapexaien tadoparop-
HOM mpakTukm»). OpUEeHTUPOBOYHO-UCCIEI0BATENb-
CKO€ TOBEJEHUE XKUBOTHBIX OIEHHUBAJIOCH IMEpeN
BKJTIOYEHHEM >KUBOTHBIX B AKCIIEPUMEHT IS pa3/ie-
JIEHHS UX Ha MOJATPYIIIBI C IOMOIIBIO TECTA «OTKPBI-
toe none». Ilo pesynpraram TectupoBanus 24 uc-
CIIeTyeMBbIX )KUBOTHBIX OBUTH pa3zelieHbl Ha JIBE OfIU-
HAKOBBIE 110 YUCJIEHHOCTU MOATPYIIIbI: )KUBOTHBIE
C HU3KHUM M BBICOKUM YPOBHEM TPEBOKHOCTHU, KO-
TOpbIM cooTBeTcTBYET BhicOKUi (BYC/HLT) u Hus-
kuil ypoBeHs crpeccoycroiunBocta (HYC/LST),
110 12 )KMBOTHBIX B KaXXA0M NOJAIPYIIIE.
MonenupoBanue CyOTOTATLHON UIIIEMHH TOJIOB-
HOT'0 MO3Ta IPOBOJUIMN P OMOIIY TOCTOSTHHOM
OJIHOMOMEHTHOW HeoOpaTuMoil OuiaTepalbHON
OKKJIFO3UM OOIIMX COHHBIX apTepuit [6]. Oneparus
IPOBOAMIIACH O]l BHYTPHUOPIOIIMHHBIM HApKO30M
3oseTuioM, u3 pacuera 20—40 MI/KT, KOTOPBIi
BBOAMIIM 32 40 MUHYT IO Hayaia MOJEINPOBAHMUS.
BbpkuBIINX MOCE Onepaluy )KUBOTHBIX (24 camia
U 24 caMKH1) BBIBOAMIIM U3 SKCIIEPUMEHTA HApKO30M
3osetwiioM [7], coycts 21, 60 u 90 cytok mocne
orneparmu (1Mo 16 >KMBOTHBIX, U3 KOTOPBIX 8 KUBOT-
Heix ¢ BYK u 8 xxuBotHbiXx ¢ HYK). ®parment
NpPELEHTPATbHON M3BMIIMHBI TOJIOBHOTO MO3ra (hHK-
cupoBaimu B 10% HeirpansHOM 3a0ydepenHom dop-
MaJliHe, JalbHENIIas MPOBOJKA OCYIIECTBIISUIIACH
NpoMeXKyTouHbIMH cMmecsaMu bruk. Cpessl Tonmu-
HOM 5 MKM wm3roraeinuBanu ¢ nomormibio HM 450
SlidingMicrotome. ['muaneHbIi GUOPHILIAPHBIN KUC-
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aeiii 6enok (GFAP), Mmapkep 3pesbIX acTpOLUTOB,
BBISIBJISUIN C IOMOIIIBIO IEPBUYHBIX MOJUKIOHATBHBIX
kponuubpux antuten (ab16997, UK, pa3penenue
1 :200) u Bropmunbix anTuTen (ab97051, UK,
1 : 1000) ¢ nmepokcuaazHO METKON Ha MapaUHOBBIX
napacaruTTaIbHBIX Cpe3ax Mo3ra. JIeTeKIHIo mepokK-
cunasbl nmpomsBoawn DAB SubstrateKit (ab64238).
Cpesbl goKpalmBalid TeMaToKCUInHOM Maiiepa,
MPOMBIBATN B BOJE, 00E3BOXKHUBANIU, 3aKIIOUAIN
B KaHaJICKUi Oanb3am. J{71s1 KOHTPOJIS ¥ UCKITFOUEHHS
apTedakToB MpHU BHIMOTHEHUH PEAKIIMK YacTh Tpe-
nmapaTtoB 00padaThIBaIM TOJIBKO BTOPUYHBIMUA AHTHU-
TeslaMu, 0e3 HaHeCceHHs IePBUYHBIX aHTUTeNn. Map-
kep GFAP BbIsiBIsIeTCSI B IIUTOILIa3ME U B OTPOCTKAX
aCTPOLIUTOB. ACTPOLIUTHI TIOCTIE IPOBEACHUS HMMY-
HOTUCTOXMMHUYECKON peaKkIuu BU3YaTU3UPYIOTCS
KaK KJIETKH OKPYTJIOW WU TTOJIMTOHATBHOU (POPMBI
CO CBETJIBIM SIIJPOM U C 3—35 M3BUTHIMU BETBSIIHU-
Mucsi orpocTkamu. Ha kaxxmom cpese B 50 momsx
3pEeHHs OLIEHUBAINCH YUCIICHHAS TIOTHOCTD pacmpe-
JIeJIEHHs. aCTPOLUTOB (€/MM>), KOIMYECTBO OTPOCT-
KOB y aCTPOLIMTOB, CPEAHAS IUIOIIAb pacnpeaese-
HUSL OTPOCTKOB aCTPOLUTOB (MKM®).
MopdomeTpust oCyliecTBIIsIaCh C UCHOIB30-
BaHHEM TporpammHoro odecrieuenus (Imagel). Cra-
TUCTHYECKas 00paboTKa JaHHBIX BKIIFOYAIa BBIYHC-
JeHue cpeaHeapu(pMEeTHYecKoro 3HAYEeHUs, €ro
OIIMOKH, OLIEHKH aMIUTUTY/Ibl BApUALIOHHOTO Psilia.
O 3HAaYUMOCTH pa3IMYUM CYyIUIIU 11O BEIUYUHE /-
kputepusi CThIOJIEHTa U CYUTAIH MX 3HAYMMBIMU
npu p < 0,05. B3aumMocBs3aHHOCTh U3MEHEHHUS Cpel-
HUX OLICHUBAJIH TP MToMoInu KoddduimenTa Kop-
pemsinu Kenpana (t). [o momy4eHHBIM CpeTHUM
3HAUEHUSM TSI KaXKI0TO CPOKA MCCIIeTOBAHUS IS
noarpynn xuBoTHEIX ¢ BYK u ¢ HYK npoBoaumcs
dbakTopHBIA aHanMM3 npu momoiu Statistica 6.0.
B xavectBe Merona BbieneHus (pakTopoB ObLT HC-
MOJIb30BaH METO/ IMIaBHbIX KOMMOHEHT. [locne npu-
BE/ICHUS K TJIaBHBIM KOMITOHEHTaM ObLIa MpoBeieHa
HOPMHPOBKA MPU TTOMOIIY OPTOTOHATFHOTO METO/1a
«BapUMaKC HOPMAJIM30BAHHBIX 3HAYEHHID», MMOCIEI-
HUN MaKCHMHU3HpPYET pa3dpoc KBaJIpaTOB HArpy30K
JUTSL KQKAOro (pakTopa, YTo MPUBOIUT K YBETTMUYCHUIO
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OONBIINX U YMCHBIIICHUIO MAJIbIX 3HAYCHMI (I)&KTOp-
HbBIX HArpy3oK.

Pesyn bTaTbl UCCJieaoBaHUA

[Ipu u3yyeHUN YUCTICHHOMW TUIOTHOCTH pacrpe-
JIeTICHUS] ACTPOIIUTOB B KOpE OONBIINX MOMYIIAPHIA
TOJIOBHOTO MO3Ta OBbLIIO YCTAaHOBIICHO €€ CHUKCHHE
BO BCE CPOKH IKCIIEPUMEHTA BO BCEX M3y4YaeMbIX MO/
rpynmax. OnHakKo HamOoliee BBIpaKEHHAsI YOBLIb
KJIETOK JJIS MOATrPYIIbl )XKUBOTHBIX ¢ BYC Obina
XapakTepHa B paHHuE cpoku (61% ot nokaszareneit
MHTaKTHBIX XUBOTHBIX, U TOJBbKO 46%, B moarpymmne
HVYC), B 6onee mo3aHue CpoKHU UCCIETOBAHUS —
Ha 90 cyTku, 6oJiee HHTEHCUBHO TP aCTPOIIUTHI
xuBoTHbIe ¢ HYC (44% ot nokazareneit 60-tu cy-
TOK, ¥ TosbKO 17% B moarpynne BYC). Iunamuka
KOJINYECTBA INIaBHBIX OTPOCTKOB aCTPOLIUTOB Y JKU-
BOTHBIX C Pa3HBIM YPOBHEM CTPECCOYCTOMUYHUBOCTH
ObLTa aHAJIOTUYHOM, 32 TEM JIUIIb UCKITIOYEHUEM, UTO
y xkuBOTHBIX ¢ BYC Ha 90 cyTok skcnepumeHTa
BMECTO YObUIM OTMEUascs TOCTOBEPHBIN MPUPOCT
KOJINYECTBA TJIaBHBIX OTPOCTKOB acTporuToB (12%
[0 CPaBHEHMIO C Mokazarenem 60-Tu CyTOK), B TO
BpeMs kak y xuBOTHBIX ¢ HYC ormeuanach otpuiia-
TeJabHas TMHAMUKa (CHIKeHue Ha 15%).

YucneHHas MIOTHOCTh paclpeieieHus acTpo-
IIUTOB B KOpPE OOJIBIINX MOIYIIIAPUiA TOJIOBHOTO MO3Ta
CaMIIOB XapaKTEpU3yeTCs CaMbIMH HU3KUMHU IH(]-
pamMH y WHTaKTHBIX JKUBOTHBIX U CaMOW OBICTPOIA
yOBLIBIO ACTPOIMTOB HA MPOTSKEHUH BCEX H3ydYa-
€MBIX CPOKOB I10 CPaBHEHUIO C MOKA3aTeNsIMUA CaAMOK.
B 10 xe BpeMs MOJoBbIE OTIMYUS COXPAHSIOTCA
Ha MPOTsDKEHUH BCero uccienoBanus (Ha 90-e cyTku
UCCIEA0BaHUs Pa3HULIA MEXKTY MOATPYIIIIAMHU COCTaB-
mster 55%, a Ha 21 cytku 38%), a npu neneHuu
KUBOTHBIX Ha MOATIPYIIBI IO YPOBHIO CTPeECCOyC-
TOWYUBOCTHU Pa3IuYMsl C aIbTEPHATUBHON TPYIIION
B Havayie HapacTarT (Ha 20-e, 60-e cyTKu pa3HHIIA
cocraBisieT 36% u 28% COOTBETCTBEHHO), @ B KOHIIE
ucclieIoBaHMs HUBeNUpytoTcs. J[uHamuka ducia
TJIABHBIX OTPOCTKOB aCTPOIMTOB (JI0 MEPBOTO BETB-
JICHUS) Y CAMOK TOJIHOCTBIO TTOBTOPSIET TUHAMHUKY
y *kuBoTHBIX ¢ BYC (1 = 1), a tuHaMuKa aHanorud-
HOTO TOKa3aTensl CaMIlOB, aHAIOTUYHA JTUHAMUKE
*)uBoTHBIX ¢ HYC (1= 1).

BHUOJIOI'MA. HAVUHAS CTATBA



Chrishtop V.V., Rumyanceva T.A., Pozhilov D.A. RUDN Journal of Medicine, 2019, 23 (4), 397—404

YucneHHas NJIOTHOCTb aCTPOLMTOB U KOJIMMECTBA UX MaBHbIX OTPOCTKOB
Y XMBOTHbIX C Pa3HbIM YPOBHEM CTPECCOYCTOMYMBOCTN /

The numerical density of astrocytes and the number of their primary processes

in rats with different levels of stress resistance

Tabmmua 1/ Table 1

oy e e ) imoro s poctsose Tk
aKcneprmenTa / The numerical density of astrocytes (U/mm")
Days Mopgrpynna ¢ BYC / HST Moarpynna c HYC / LST Mopgrpynna ¢ BYC / HST Moarpynna c HYC / LST
0 107,9+4,6" 118,6 £ 6,1 3,8+0,1" 4,1+0,2
21 42,6 +3,0*" 63,8 = 4,6* 2,6 +0,1** 3+0,2*
60 27,4+ 1,5 38,0+ 3,2* 2,6+0,1* 3+0,2*
90 22,8+1,8% 21,3+1,9* 2,9+0,2* 2,6 £0,2*

*Pa3nuuns ¢ KOHTPOBLHOW rPynmnoi AocToBepHbI / Statistically significant with the control group.

*Pasnnuus ¢ nokasaTtensimm noarpynnel xusoTHbIX ¢ HYC mocTosepHsl / Statistically significant with the LST group.

Tabnuya 2 / Table 2

MonoBbie 0COGEHHOCTN YUCIEHHOW MIOTHOCTU aCTPOLMTOB U KOJIMYECTBA UX F1aBHbIX OTPOCTKOB /
Sexual characteristics of the numerical density of astrocytes and the number of primary processes

Cytku YucneHHas NioTHOCTL pacnpeneneHns acTpoumuToB (e,D,/MMz) / Konun4ecTBo rnasHbIx OTPOCTKOB aCTPOLMTOB /
akcnepumeHTa / The numerical density of astrocytes (U/mmz) The number of primary processes of astrocytes
Days

Camupl / Males Camku / Females Camupl / Males Camkun / Females

0 104,9 +4,6* 121,5+6,3 4,1+0,4 3,8+0,3

21 38,0 £2,9** 68,3 +4,5% 2,9+0,1* 2,6 +0,1*

60 38,0+ 1,7* 28,8 +1,7* 2,9+0,1* 2,6+0,1*

90 13,7+1,9* 30,3+3,1* 2,7+0,2* 2,9+0,2*

*Pa3nuuns ¢ KOHTPOBLHOW rPynmnoi AocToBepHbl / Statistically significant with the control group.
*Pasnnuus ¢ nokasaTtensimm noarpynmsl caMok A0CTOBEPHbI / Statistically significant with the females group.

OTINYATEIPHON OCOOEHHOCTHIO IUHAMUKHI
CpenHell oAy pacipeeseHus TIaBHbIX OTPOCT-
KOB acTpOLUTOB Yy XMBOTHBIX ¢ BYC sBnsiercs ee
JIOCTOBEPHOE YBEIMYEHHUE HA 21 CyTKH 3KCIIeprUMEHTa
(18% nna cpemnet miomany pacrpeaeneHus IiaB-
HBIX OTPOCTKOB M 53% JyIs cpemHei TUIoNaIu pac-
IpeesieHs] OTPOCTKOB BTOPOT'O M TPETHETO MOPS-
KOB), B TO BpeMs Kak y xuBoTHbIX ¢ HYC poct
IJIOIIAAN MTPOUCXOIUT M03/1Hee — Ha 60-e CyTKH
(Ha 83% s cpenHel MIOIIAAHM pacHpeelICHHs
IJIABHBIX OTPOCTKOB M Ha 94% it cpemHen 1io-
HIaJId pacnpeaesneHusi OTPOCTKOB BTOPOTO U TPETh-
ero nopsaKoB). Bo Bce ocTanbHbIE CPOKH, KaK Y JKHU-
BoTHBIX ¢ BYC, tak u y xuBotHeix ¢ HYC, atn
II0KA3aTEeN OCTOSTHHO CHUYKAKOTCSL.

Me:XrpynmoBble OTIUYHS, BBISIBICHHbIE Y WUH-
TaKTHBIX UBOTHBIX JUISl CPEHEN IUIOIIAAN pacipe-
JIeJICHNsI OTPOCTKOB BTOPOTO U TPETHETO MOPSAIKA
(mocToBepHO Oosibllas CpeiHsisl IUIOMIAAb pacIpesie-
JIEHUs1 OTPOCTKOB acTpOLUTOB Y KMBOTHBIX ¢ HYC),
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B KOHIIE MCCJIEJJOBaHUSI COXPAHSIIOTCS, a MEXIPYII-
MOBBIE€ OTIMYHUS Ul CpEeIHEN IO pacipese-
JICHUS TJIABHBIX OTPOCTKOB (JIOCTOBEPHO OOJIbINAS
CpeaHsis oAb, PaCpEeAeIeHHs] OTPOCTKOB acT-
pouuToB y *kUBOTHBIX ¢ HYC) k 90-M cyTkam MeHs-
I0TCSI Ha MMPOTUBOIIONOKHBIE. Ha npoTshkenun uccie-
JIOBaHUS B 00€HX MOJTPYIIax OTMEYAETCs] CHIKEHNE
CpeHel IIoIAIM PacupeAeieHus] OTPOCTKOB aCTpo-
LIUTOB, 32 UCKITIOYEHUEM 2 1-X CyTOK, KOrJa y )KUBOT-
HbeIX ¢ BYC oTmeuaercst mpupocT no CpaBHEHUIO
C MOKa3aTeJIIMU MHTAKTHBIX KUBOTHBIX (Ha 18% —
JUISl CpefHed IIONIaA PacIpeiesIeHHs TJIaBHbIX
OTPOCTKOB, Ha 53% a1 cpeaHelt Momaau pacnpe-
JICJIEHUs] OTPOCTKOB BTOPOTO M TPETHETO MOPSIAKOB).
B nanbHelimem cpeaHsis MI0MAab paclpeaeIeHHs
TJIABHBIX OTPOCTKOB B TOATPYIIE >KUBOTHBIX ¢ BYC
JIOCTOBEPHO HE OTJIMYAETCS OT MOKa3aresiel HHTaKT-
HBIX JKUBOTHBIX, B TO BPEMsI KaK JIpyrue Moka3zaTean
OCTarOTCSI IO OTHOUICHHUIO K MTOKA3aTeNsIM MHTAKTHBIX
JKUBOTHBIX TOCTOBEPHO HUXKE.
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Tabnnua 3 / Table 3

CpepHas nnowaab pacnpeaeneHus OoTPOCTKOB aCTPOLMTOB Y KPbIC C Ppa3HbiM YPOBHEM CTPECCOYCTOMYNBOCTHU /
Mean area distribution of the astrocytes processes in rats with different levels of stress resistance

CpenHss naowanp pacnpeneneHms
rnaBHbIX OTPOCTKOB aCTPOLMTOB (MKMZ) /

CpepfHsa nnowaap pacnpeneneHns OTpOCTKOB
BTOPOIro 1 TPETLEr0 NOPSAKOB aCTPOLMTOB (MKMZ) /

CyTkun
SKCI'IepyMMeHTa/ Mean area distribution of primary processes Mean area distribution of the second and third order
Days GFAP-immunoreactive astrocytes (mkmz) processes GFAP-immunoreactive astrocytes (mkmz)
Mopgrpynna ¢ BYC/HST Mopgrpynna ¢ HYC/ LST Mopgrpynna c BYC /HST Mopgrpynna c HYC/ LST
0 167 + 8° 198+ 8 353 + 10* 469 = 11
21 197 £ 10** 88 £ 5* 543 + 11°* 143 £ 10*
60 18010 83+£11* 238 + 8" 278 £11*
90 172 £10° 148 = 8* 67 5™ 153+ 11*
*Pa3nuuns ¢ KOHTPONLHOWM rpynmnoi gocToBepHsbl / Statistically significant with the control group.
*Pasnnuus ¢ nokasatensimm noarpynmsl caMok A0CTOBepHbI / Statistically significant with the females group.
Tabnnuya 4 / Table 4

MonoBble 0COGEHHOCTU CpeAHeil NaowWaam pacnpeseneHns OTPOCTKOB aCTPOLMTOB /
Sexual characteristics of the mean area distribution of astrocyte processes

CpepnHsia nnowaab, pacnpeneneHus
rnaBHbIX OTPOCTKOB aCTPOLMTOB (MKMZ) /

CpepgHsis nnowanb, pacnpeneneHs oTpoCTKOB
BTOPOro 1 TPETLErO NOPSAKOB aCTPOLMTOB (MKMZ) /

CyTKkn
3Kcneg’JmeHTa/ Mean area distribution of primary processes Mean area distribution of the second and third order
days GFAP-immunoreactive astrocytes (mkmz) processes GFAP-immunoreactive astrocytes (mkmz)
Camupl / Males Cawmku / Females Camupl / Males Cawmku / Females
0 190+ 13 182+ 12 37912 456 = 11
21 98 + 8** 187 £ 11 371+11° 315+ 10*
60 151 £ 8** 192 +10 297 + 10** 219+ 10*
90 167 £ 10** 153 £ 8* 68 + 8** 158 £ 9*
*Pasnuumsa ¢ KOHTPOJIbHOM rpynnoi goctoBepHbl / Statistically significant with the control group.
*Pasnnuus ¢ nokasaTtensimm noarpynmsl caMok A0CTOBEPHbI / Statistically significant with the females group.
Tabnnua 5/ Table 5

Pe3ynbTtaTtbl pakTopHOro aHanusa /

Factor Analysis Results

MN3yyaembli napameTp / Moarpynna dakTopHbIE Harpy3ku
Parameter KMBOTHbIX /
Subgroup dakTop A/ Paktop b/
of animals Factor A Factor B
YucneHHas NIoTHOCTb pacnpenesieHns acTpoLmMTOoB (ea/Mm?) / BYC /HST 0,99 0,09
The numerical density of astrocytes (unit / mm?) HYC /LST 0,95 0,30
KonnyecTBo rnaBHbIX OTPOCTKOB aCTPOLMTOB / BYC /HST 0,94 -0,33
Number of their primary processes of astrocytes HYC /LST 0,98 0,16
YucneHHas NoTHOCTb pacnpeaeneHns acTpoLmTos (ea/mMm°?) / Camupl / Males 0,98 0,16
The numerical density of astrocytes (unit / mm?) Cawmku / Females 0,93 0,23
KonnyecTBO rnaBHbIX OTPOCTKOB aCTPOLMTOB / Camupl / Males 1 0,02
Number of their primary processes of astrocytes Camkun / Females 0,94 -0,33
CpenHss naoLLasb pacrnpeneneHus rfiaBHbIX OTDOCTKOB aCTPOLMTOB (MKM') / BYC /HST -0,53 0,82
Mean area distribution of primary processes GFAP-immunoreactive astrocytes (mkm?) |HYC /LST 0,78 -0,57
CpegHsis nnowiaab, pacrnpeneseHvsi OTPOCTKOB BTOPOIro v TPETbero nopsakos actpo- | BYC /HST 0,27 0,93
uwmtos (MkMm®) / Mean area distribution of the second and third order processes GFAP- |HYC / LST 0,92 -0,09
immunoreactive astrocytes (mkm°)
CpenHss naoLaab pacnpeneneHus rfiasBHbIX OTPOCTKOB aCTPOLMTOB (MKM) / Camupl / Males Camubl / Males -0,76
Mean area distribution of primary processes GFAP-immunoreactive astrocytes (mkm’) | Camku / Females | Camku / Females 0,83
CpenaHsisi nioLuaab, pacrpeneneHns OTPOCTKOB BTOPOIro v TPETLEIO MNopPsiAKOB Camupl / Males Camupl / Males 0,82
actpouuTos (MkMm®) / Mean area distribution of the second and third order processes | Camku / Females | Camku / Females 0,39
GFAP-immunoreactive astrocytes (mkm?®)
O6uasa aucnepcusa / Total variance 10,77 4,36
Jona obuien aucnepcuu, obbsicHaemas daktopoM / % of total variance explained by factor 67% 27%
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JlMHamuKa 1oKa3aTeel CpeIHen IUIoaau pac-
Tpe/IelIeHUs] OTPOCTKOB BTOPOTO M TPETHETO MOPSII-
KOB aCTPOIIUTOB B 3aBUCIMOCTH OT T0JIa dKHBOTHOTO
(Tabn. 4) xapakTepu3yercsi CHIKEHHEM IO OTHOIIIe-
HUIO K MMOKA3aTeNIsIM UHTAKTHBIX JKUBOTHBIX B 00EUX
U3y4aeMbIX MOATPYMIaxX. Y camIiloB OCOOCHHOCTHIO
CpemHel MIoaay pacipeaeNeHus TIaBHBIX OTPOCT-
KOB SIBIISIETCS] CUJTBHOE €€ CHIKEHUE B paHHHUE CPOKU
uccienoBanus (Ha 48% oT mokasaTesield HHTaKTHBIX
YKUBOTHBIX), B TO BpeMs KaK y CaMOK JOCTOBEPHO
HE U3MEHSEeTCS.

I[To pesynpTaram (hakTopHOTO aHAM3A JIT 00h-
SCHEHUS] U3MEHEHHsI HaOJII0AaeMbIX MapaMeTpoB J0-
CTAaTOYHO JIBYX (PaKTOPOB, KOTOPHIE B CYMME YUUTbI-
BaroT 94% ux qucrepcum.

[TpumeuarensHO, uTO OOMBIIHE (haKTOPHBIE Ha-
rpy3ku dakropa b acconuupoBaHbl CO CpeHEH MLIT0-
b0 PacHpe/ieNeHus] TJIaBHBIX OTPOCTKOB acTpo-
IIUTOB y CAaMOK M CpeIHEeH IUIOMAAbI0 pacrpese-
JIEHUsS OTPOCTKOB BTOPOTO M TPETHETO MOpsSIKa
y caMIioB (Tabu. 5).

OOGcyxaeHue pe3ysibTaToB
uccnepoBaHus

BrisiBieHHOE B HallleM HCCIEIOBAHUN CHUIIBHOE
CHIDKCHHE B PaHHUE CPOKH HCCIIEAOBAHUS CpeaHen
TUTOIIAN PACIIPEIeeHHs TJIaBHBIX OTPOCTKOB acT-
POLIMTOB, aCCOIMMPOBAHHOE C MY>KCKHM IOJIOM, CO-
IJIaCYeTCsl ¢ U3BECTHBIM KOMIUIEKCOM OMOXHMHYE-
CKUX HapyIICHUU B aCTPOLIUTAX, XapPaKTEPHBIX JIs
CaMIIOB U peaTU3yIOMIUXCSl IPU THUIIOKCUU-UIIEMUN
TOJIOBHOTO MO3r'a, MPUBOASIINM K MUTOXOHIPUAIIb-
HOM HEJJOCTaTOYHOCTH aCTPOLMTOB. Y KIIETOK KOPBI
MY>KCKOTO MO3Ta OTMEYEHO 0osiee CHIIbHOE HeMe/I-
JICHHOE CHM)KEHUE acTPOLIUTAPHBIX (QYHKIMI Mocye
BO3JICHCTBUS ITUPKYIATOPHOU TUIIOKCUU, HO TPHU
3TOM Oosiee OBICTpPOE BOCCTaHOBIEHHE. B TO ke
BpeMsl Y KEHCKOT0 MO3ra HeMe [JICHHasl IeNpeccus
MeHee BhIpa)keHa, HO 0oJiee MpoAoIKUTENbHa [8].

BaxxubIM 3TanomM ¢akTOpHOTO aHanu3a sBJIS-
eTCsl Mpollelypa coAepKaTeIbHON NHTEpIIpETaIH
BBIZICJICHHBIX (PAaKTOPOB C MEIUKO-OMOJIOTHIECKUX
no3uttuit [9]. ®akTop A acconmupoBaH C MOKa3aTe-
JISIMH YMCIIEHHOM TIOTHOCTH pacrpeesieHus: acTpo-
IIUTOB, KOJIMYECTBOM TJIABHBIX OTPOCTKOB acTPOIIH-

BIOLOGY. RESEARCH ARTICLE

TOB. YUUTHIBasA OOJbIINE [TOKA3aTeNH (GAaKTOPHOU
Harpy3Ky IUIOLIAJIEN paclpeesieHusi OTPOCTKOB JUIs
@dakropa A y JKUBOTHBIX C HU3KOM CTpECCOyCTONYH-
BOCTBIO, a TAKKE JINTEPATYPHBIE TAHHBIE O OOJIBILIEM
MOBPEXKJAIOIIEM BO3/IEHCTBUM TUIIOKCUM Ha CTPYK-
Typhl TOJIOBHOTO Mo3ra y »kuBoTHEIX ¢ HYC [2],
@®axTop A, Ha Halll B3TJIA, MOXKHO HHTEPIIPETUPO-
BaTh KaK BJIMSHUE MEXAHU3MOB, CBSI3aHHBIX C allb-
tepanueii. ®akrop b, Hao6opoT, UMeeT OosbIne
(bakTopHBIE HAarpy3Ku JUIsl BCeX IOKaszarened Iio-
HIad pacupenesneHns OTPOCTKOB aCTPOLUTOB KU-
BOTHBIX ¢ BYC. YuntsiBast posib, KOTOPYIO UTPAIOT
MIEPUCHHANITUYECKUE OTPOCTKU ACTPOLIUTOB B PEry-
JISIIUW HEUpOTUIacTUIHOCTH [ 10], MBI paccMaTprBaeM
3TOT (aKTOp Kak MPOSIBIIEHUE aJaNTallHOHHO-KOM-
MEHCATOPHBIX U3MEHEHHI.

BbiBOAbI

1. Ilpu xpoHudeckou nepedpaybHOMN THIIOEp-
by3un oTMeuaeTcs IPOrpecCUpyoiiee CHIKEHNE
YHUCJIICHHON IIOTHOCTH aCTPOIUTOB U KOJIUYECTBA
TJIABHBIX OTPOCTKOB aCTPOIIUTOB, MEHEE BBIPAKEH-
HOE Y KUBOTHBIX C BBICOKOW CTPECCOYCTOMYUBOCTHIO
U CaMOK.

2. YBenudeHue IUIOMAAN BETBICHUS OTPOCT-
KOB SIBJSIETCS aJanTalliOHHO-KOMIIEHCATOPHBIM
MEXaHU3MOM, KOTOpbIH K 90-M cyTKam BIMSHUS
dbakTOpa UCUEPIILIBACTCS.

3. OTMeyaeTcsi TETEpOXPOHUS PA3BUTHS AlIbTe-
PAlLIMOHHBIX TOBPEXKIEHUN acTPOLUTOB, OoJiee paH-
HHE XapaKTEepPHBI JUIs 5)KUBOTHBIX C BBICOKOM CTpec-
COYCTOMYHMBOCTBIO U CaMIOB, Oosiee MO3/IHUE IS
caMoK (60 CyTKH) M )KUBOTHBIX C HU3KOW CTpPECcCco-
ycTounBOCTHIO (90 CyTKH).
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OnTumMmmusauuna Tepanum nauueHTa
C reHeTn4Yeckum aedeKToM aHTUTEeNoNpPoOAYyKLUN

JLIL. Cussikuna', U.A. Auapeesa’, C.B. Ilerpyunx’

'PocToBCKHIA TOCYIapCTBEHHbINA METUIMHCKII yHUBEpcUTeT, PocToB-Ha-lony, Poccuiickas ®eneparus

ZFOpO,HCKaH 6onpauna Ne 7, Taranpor, Poccuiickas ®@enepanus

AHHoTanus. Pa3BuTne MOJIEKyISIPHO-TEHETHYECKONH 1 IMMYHOJIOTHIECKOH JUArHOCTHKH, PACKPBITHE NMATOTCHE3a PA3TUIHBIX
¢dopm nepBuaHbIx tMMyHOAeduimToB (TTH]I), coBepiiieHCTBOBaHHE TEPAIleBTUYECKHUX MPHUEMOB CIIOCOOCTBOBAIIO ()OPMUPOBAHHIO
nokosieHust 60sbHBIX [TW]] crapmie 18 net. HakomuieHHBIH OMBIT MOKA3bIBAET, YTO M30JIMPOBAHHAS 3aMECTUTENbHAS TEPAIHUs,
MIPUBOJSA K YMEHBIICHUIO YaCTOTHI U THKECTH PEAKTHBAIMH XPOHHYECKUX 09aroB WH(EKINH, HECIIOCOOHA B pAle CIydyacB
MTOJTHOCTBIO CTAOIITU3UPOBATh COCTOSHHE MAIMICHTOB, U MPUMEHEHHUE aHTUOMOTHKOB OCTaeTCsl Hen30e:xkHbIM. [Ipeacrasiser
HWHTEpPEC Pa3BUTHC U BHEIPCHHE KOHIICIIHA KOMOMHUPOBaHHOM Tepamuu [11]] ryMmopanbHOTO 3BEHA, HICOJIOTHS KOTOPOH
OCHOBAaHA HA COYCTAHWU 3aMECTHUTEIHFHOM Tepanuy ¢ BO3ICHCTBHEM Ha (DYHKIIMOHAIBHBIA IMOTCHIMAN KIICTOYHOTO 3BEHa HMMYH-
HOH crcTeMbl. OJJHUM W3 MEPCIICKTUBHBIX BAPUAHTOB BIMSAHUS HA (DYHKIIMU KJIICTOYHBIX KOMIIOHCHTOB IMMYHHOTO PEardpOBaHUS
SIBISIETCSI MCTIONIb30BAaHHE arOHICTOB PEIENTOPOB BPOXKICHHOr0 MMMYyHHTeTa. C MO3UINMH KOHKPETHOTO KIIMHUYECKOTO IpHUMe-
HEHHS 3aCIyXMBaeT BHUMAaHHE OTCUYECTBEHHBIH JIEKAPCTBEHHBIA MpenapaT JIMKOMH (TJIIOKO3aMUHIIMYPaAMHIJIIUTICTITA) —
TMOJTYCUHTETHYECKHI aHAJIOr MYyPaMUJUIIEIITH/IA, MUHUMAJILHOTO OHOJIOTMYECKH aKTHBHOTO YHHUBEPCAILHOIO (hparMeHTa MerThIo-
TJIMKaHa KJICTOYHON CTEHKH BCEX M3BECTHBIX OakTepuil. [IpencTaBiieH KITMHUIECKHA clTydail X-CIIeTUICHHOM araMMarjio0y THHEMHH.
VY nanmeHTa, HECMOTPSL Ha PErYJSIPHYIO 3aMECTUTEIBHYIO TCPAIIHIO BHYTPUBEHHBIMU HMMYHOTTIOOYIMHAMU C TOAJICPIKAHHEM
npeTtpancy3noHHOTO ypoBH: IgG He MeHee 8 /31, POOIDKAIIN PETUCTPUPOBATHCS U306l 00OCTPEHUS XPOHHIECKOTO KOHB-
roukTHBHTA 10 10 pa3 B rox. [Ipumenenne npenapara aukonuy B gonoHeHnd kK BBUI-Tepanuu crmiocoOCTBOBANIO YITYUIICHUIO
KauecTBa JKU3HM, CHU)KEHUIO YacTOThl O0OCTPEHHUI U CUMIITOMATHKU KOHBIOHKTHBUTA, & TAKKE UIUTEIbHOCTH HCIIOIb30BAHHS
aHTOMoTHKOB. HacTosiuii npuMep HILTIOCTPUPYET POJib KIETOYHBIX KOMIIOHEHTOB BPOXK/ICHHOTO KIMMYHHOTO OTBETa B KIIMHUYE-
cKoit MaHH(ecTalli HEOCTATOYHOCTH TYMOPAJILHOTO 3BEHA aJallTHBHOTO HMMYHHUTETa, a TAK)KE MOATBEPIKAAET BO3MOKHOCTD
JIOTIOJTHUTEIHOW KOPPEKIIMHU ATHX MAapaMeTPOB JJIsl MOBbIIIEHUS (D (GEKTUBHOCTH CTAaHIAPTHON 3aMECTHTENILHOMN Teparuy.

KioueBble ciioBa: nepsuuHbiii iMmyHoaeduimt, [T1]/] rymopanbHOro 3BeHa, X-CIEIUICHHAs araMMaryioOyInHeMHEs, 00Ie3Hb
BpyToHa, KOHBPIOHKTHBHUT, KOMOMHHPOBAaHHAS TEPATTUS

Bkaan aBropos. JLII. Cuzsxuna, .M. AuapeeBa — cOop 1 00paboTKa MaTepraioB, aHAIU3 MTOMYYCHHBIX JaHHBIX, HAICAHWE
tekcra. C.B. [letpyunk — Bpad-odrambmosior, ITMHAMAYECKOE HAOIIOICHNE TTAI[UeHTA.
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Optimization of Therapy of Patient
with Genetic Defect Antibody Production
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Abstract. Development of molecular genetics and immunological diagnostics, disclosure of pathogenesis of various forms
of primary immunodeficiency (PID), improvement of therapeutic techniques contributed to the formation of a generation patients
with PID older than 18 years. Experience shows that isolated replacement therapy, leading to a reduction in the frequency and
severity of reactivation chronic foci of infection, is not able in some cases to fully stabilize the condition of patients, and the use
of antibiotics remains inevitable. Interesting is the development and implementation of the concept of combined therapy of PID
humoral therapy, the ideology of which is based on the combination of substitution therapy with exposure on the functional
potential of the cellular link of the immune system. One of the perspective variants of influence on functions of cellular compo-
nents of immune is the use of innate immunity receptor agonists. From the position of the specific clinical application deserves
the attention medication Likopid (glucosaminilmuramyl dipeptide) — semi-synthetic analogue of muramyldipeptide, minimally
biologically active substance peptidoglycan fragment of the cell wall of all known bacteria. Presented clinical case of X-linked
agammaglobulinemia. The patient, despite regular replacement therapy with intravenous immunoglobulins with maintaining
a pretransfusion IgG level of at least 8 g/, continued to register episodes of exacerbation of chronic conjunctivitis up to 10 times
a year. Application of licopid in addition to IVIG therapy contributed to the improvement quality of life, reducing the frequency
of exacerbations, conjunctivitis and duration of use antibiotics. This example illustrates the role of cellular components innate
immune response in clinical manifestation of insufficiency humoral link adaptive immunity, and confirms the possibility of additional
correction of these parameters to improve the efficiency of the standard substitution therapy.
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nation therapy
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CTpeMUTEeIbHOEC pPa3BUTHE OMOTEXHOJIOTHH,
BHEJIPCHUE B MPAKTUKY COBPEMEHHOW MEIUITUHBI
NPUHIIUITAATBHO HOBBIX METOJIOB JIMATHOCTUKH U Te-
paruy CyIECTBEHHO PACIIUPIIN TPAHKIIBI BO3MOXK-
HOCTEH KIIMHUYECKOH MMMYHOJIOTHH, YTO HanboJjiee
3pUMO HAILIO CBOE OTPAKEHHUE B MPoOIIeMe TIepBHY-
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Hbix ummyHoaedurmros (ITN]). Inarno3 nepecran
paccMaTpuBaThCs ¢ MO3UIMK (PAaTaTbHOCTH, U K Ha-
CTOALIEMY MOMEHTY ¢()OPMHUPOBATIOCH IOKOJIEHUE
6onbHbIX [IM]] crapiie 18 ner. bonbiuas yacts 31X
MAIIMEHTOB UMEET TeHeTUIEeCKHiA JeEeKT aHTUTEIO-
NPOAYKIMHU. BO3MOXXHOCTh paHHEW NUArHOCTHKH,
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PETyJISIPHON U aIEKBAaTHOM 3aMECTUTEIIBHON Tepanuun
HMMYHOTJIOOYJTMHAMHU 00€CTIeYnBaEeT YIydIlIeHNE
Ka4yecTBa ’KU3HHU, YTO U MPUBOAUT K (POPMUPOBAHUIO
KOTOPTHI B3POCIIBIX C MEPBUYHBIMU UMMYHOAEPU-
nutamu [1, 2]. Hecmotpst Ha 6€3yCIIOBHBIN ycmex
3aMECTUTENIbHOW Tepanuyu BHYTPUBEHHBIMH HM-
myHornoOynmuHamu (BBUIY), Bce mpobGiemsr ona
He ycTpansaeT. Tak, BBUI'-Ttepanusa He KynupyeT
MOJIHOCTHIO MH(pekImonnyto Manudecranuto TTH]]
r'yMOpPaJbHOTO 3BEHA, MOTPEOHOCTh B JIeUeOHOM
U TaKe MPOPHIaKTUYECKOM TTpHeMe aHTHONOTHKOB
ocrtaercs [3, 4]. U3BecTHO, 4TO 32 CUET UMMYHO-
ro0ynIMHOB TONbKO G Kilacca BOCCTAaHOBUTH BCE
(YHKIIUM MECTHOTO UMMYHHTETA, HEMIOJTHOIIEHHOCTh
KOTOPOTO CIYXHUT 0a30il i peaKTUBAIIMKA 0YaroB
XPOHMYECKUX MH(EKLHUH, HEBO3MOXXHO. AHAIN3 (-
(EeKTUBHOCTH 3aMECTUTEIILHON Teparvu, MPOBEICH-
HBIN Ha OOJBIION UTATBIHCKOW KOrOpTe MAIllMeHTOB
¢ [IM/1 rymopaJIbHOTO 3B€HA, OKA3aJl, YTO 4aCTOTA
000CTpeHNI XPOHMYECKOTO OPOHXHUTA i CHHYCHUTA
BO3pOCIIa B TEUEHHE MepHoa HaOI0IeHHs (B Cpel-
HeM 11 ner 3amecturensHoit Tepanuu IgG) ¢ 33,9%
10 46,4% u ot 36,6% 1o 54,0% cooTBeTCTBEHHO [5].
[Toy4eHHble pe3ynbTaTbl OOBSICHAIOTCS JOMUHUPY-
roiel possto IgA u IgM B nmoanep:xanny MyKo3aib-
HOM MMMYHOKOMIETEHTHOCTH. OTCYTCTBUE 3THUX
m3otunoB Ig y nmauuentos ¢ [1M]] Ha 3amecTuresns-
HOM Tepamuu JIeNIaeT UX BOCHPUUMUYMBBIMH K OaKTe-
PpHATIBHBIM U BUPYCHBIM HUH(EKIUAM AbIXaTeIbHBIX
MyTeH, HAPYIICHUIO MYKOITWJIMAPHOTO KIMpeHca [6],
WHAYKIWU (parorurapHor nuchyHKIWH [7], akTHBa-
iy OakTepuanbHOU aare3uu [8]. Ctparerust 3ame-
HbI [g Ha OoJtee M3HNOTOTHYHBIC BAPHAHTHI, HEXKEITH
HAaCTOAIAs MPAaKTUKa, JajeKka oT peanu3auuu [9].
B 10 ke BpeMsi BO3/1eHiCTBHE HAa KOMITIOHEHTHI BPOXK-
JICHHOTO UMMYHHTETA, KaK BaXKHOM COCTaBIISIOIICH
MYKO3aJIbHOM 3aIIUThI, JOCTATOYHO MEPCIIEKTUBHEI.
Hammm 6onee panHue rccneaoBaHus MOKa3alu, 4TO
MEHBIIIast YaCTOTa 00OCTPEHHIA 0YaroB XpOHUYECKUX
MH(EKIUH y MaIMeHTOB ¢ a-(TUIOo)raMMario0yiH-
eMHelt accormupoBaHa ¢ OOJbIIeH COXPaHHOCTHIO
GyHKIUN KIETOYHBIX KOMIIOHEHTOB BPOKIECHHOTO
uMmyHutera [10], a MpOrHOCTUYECKUM KPUTEPUEM
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HEJIOCTaTOYHOHN 3(PPEKTUBHOCTH 3aMECTHTEIHHOM
Teparuu MOTYT CIIY>KUTb CHIDKEHHBbIE (DYHKIIMOHATb-
HBIE TTapaMeTPhl HaTypaTbHBIX Kiwiepos [11]. B cBs-
31 C 3TUM TIPEJICTABIISIET HHTEPEC OTPAdOTKA U 000C-
HOBaHHE Pa3JIMYHbIX CXEM M BapUAHTOB MPHUMEHEHHS
B KOMIUIEKCHOW Teparuy MepBUYHOIO JieeKTa ryMo-
paJIbHOTO 3B€HA MPENapaToB, TOUKON MPUITIOKEHHS
3(()EKTOB KOTOPBIX SBIIAETCS KIETOYHASI COCTABIIS-
I0II[asi UMMMYHHOU CHUCTEMBI. B kadecTBe npumepa,
WUTIOCTPUPYIOLIETO MEPCHEKTUBY KOHUENIIMUA KOM-
ounanpoBanHoU Tepanuu [11]] rymopanbsHOro 3BeHa,
MPEACTABIIEM CIEAYOIINNA KIMHUYECKUN CITydai.

[Manment 7', 30 net. Poguncs B pe3ynbrate nep-
BOI1 JIOHOIIIEHHOH OepeMEHHOCTH, TIPOTeKaBIIel Oe3
0COOCHHOCTEH, POJIbl CAaMOCTOSITENILHBIE, CPOYHBIE,
Bec npu poxkaenuu 3400 r, ymHa 53 cMm. B Teuenue
MEePBOTO TOJa KU3HU HAXOAWIICS Ha T'PYIHOM
BCKapMJIMBAHMH, B TPEXMECSIHOM BO3pAcTe OTME-
YeH AUCOaKTepro3, IPO(QUIAKTHICCKAs BaKITHHALHS
MPOBOJIMIIACH TI0 HHIUBUAYaJIbHOMY rpaduky, 3ape-
ructpupoBad oauH 3nu3on OPBU Ge3 cyiecTBeH-
HOTO MoIbeMa TemIiepatrypsl. Ha BTopoM u TpeTheM
rogax 6omnen OPBU 8—9 pa3 B roa, 0CIOXKHABIIN-
MUCSI THOMHBIMH OTUTaMU (2—3 pa3a eXerojHo),
ocTpbIMU OpoHxuTamu (3—4 pasa), SHTEPOKOIUTAMA
(1—2 paza B ron). Bo Bpemst mepeHeceHHsT OCTPBIX
OakTepHaTbHBIX MH(DEKIWI HEOJHOKPATHO TIOTyJall
AQHTHOAKTEPUATTLHYIO TEPAIHIO, B TOM YHCIIE, BHYT-
PHYMBIIIIEYHO ¥ BHYTPHUBEHHO. AHAIOTUYHAST WH(DEK-
[MOHHAS] CUMITTOMAaTHKa PETUCTPHUPOBANIACH U B Te-
YeHHE YETBEPTOro rojia KM3Hu. B 5 neT Bpauu 3aro-
JIO3PIIIM HATMYIHE TIEPBHYHOTO UMMYHOAeHUITUTA.
PebeHok ObLT MPOKOHCYIBTUPOBAH HMMYHOJIOTOM,
npH 0OCIIeIOBAaHUH BBISIBUIIH PE3KOE CHIDKEHHE ChI-
BOPOTOUYHBIX UMMYHOrIOOYnHHOB IgA, IgM, IgG,
OTCYTCTBHE B niepruepHuecKoil KpoBH 3peibix B-
JTUM(OIIUTOB, YTO HAPSTY C KIIMHAYECKON XapaKTe-
PUCTHKOW TO3BOJIMIIO 3aIl0I03PHUTh O0JIe3Hb bpy-
ToHa. 3 reHeasoruieckoro aHaMHe3a U3BECTHO, UTO
paHHUX cMepTel B CEMbSX OTIIA U MaTepu He ObLIO.
VY nanumeHra ecTh MiaIas cecTpa, y KOTOpOH peru-
JIMBHPYIOIINE THOWHBIE 3a00JI€BaHMSI OTCYTCTBYIOT.
VY ponHOii cecTpbl MaTepu Tpoe OeTeH, Y NEBOUKHU
Y OJTHOTO MaJIbuMKa HACTOPAKUBAIOLIUX MPU3HAKOB
[IN/] HeT, a BTOPOI MaJIbUMK CTPATAET OCTPBIMU
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OpOHXUTaMH{, CHHYCHUTaMHU 10 8 3MHU3070B B IO,
nepeHec IBE TsDKENble MHEBMOHUH, THOMHBIN Me-
HuHro3HIeamT. [larienty /. 1 ero 1BOIOPOHOMY
Opary mpoBeZieH TeHEeTUYECKUN aHaIu3, MOATBEp-
JOUBIIUH Ae(eKT reHa, KOAUPYIOIIEro THPO3HHKH-
Ha3zy bpyrona (bTK) u Hanuuue y HuX 00Jie3HH
bpyToHna.

[Tocne quarHocTrku 6one3nu bpyToHa marueHT
I B TeueHue Tpex JIeT nomyyain Heperyssipuo BBUT,
cBexezamopokeHHyro wiazMy (C3I1). Ha atom done
pederok mpomommkan 6oers 6—7 pa3 B ron OPBU,
OCJIOKHSBIIMMUCS oTUTaMu (2—3 pasa), OpoHXU-
Ttamu (2—3 pasa B ron), cuHycuTamu (2—3 smu-
307a), ISl KyMUPOBAaHUS KOTOPHIX MPUMEHSIAChH
aatuOuoTukotepanus. C 8 1o 13 ner nomyyan exe-
Mecsuno oteuectBeHHsi BBUIT B mo3e 0,4 r/kr
60 C3IT (200 mi), mpooikast 00JI€Th OCTPBIMU
OpOHXHTaMHU, OTUTAMH U CHHYCHUTaMHU, SITA30IbI
THOMHBIX KOHBIOHKTHUBUTOB OTMEYAIICH JI0 S—7 pa3
B rof. C 14 net mo 23 neT 3aMecTUTEIbHAS TEPaTIHs
BBMUI 6b1na HeperymsapHoi, B cpeaneM | pa3 B 3—
5 mecsieB. Ha atom done Habmronamucs oboctpe-
HUS THOMHOTO KOHBIOHKTUBUTA (4—5 pasa B roj),
raiimopura (2—3 snu3ona), Oponxuta (2—3 >mu-
301a). [Ipu pa3BuTHu HHPEKUIHOHHOTO IpoLecca
MOJIy4all Kypchl 11e(haIoCIIOPUHOB JIMOO TOJIyCHHTE-
TUYECKUX NMEHUIMJUTMHOB. B TeueHue ommrcanHoro
BBIIIIE BPEMEHHOTO IIePHO/Ia MAlMEHT HEOAHOKPATHO
MPOXOJIVJI CTAIIMOHAPHOE JICYEHHE B 00aCTHOM JeT-
CKOM OonbHHMIIE, 00acTHOM OoapHUIE Ne 2 1. Poc-
TOBa-Ha-/{0Hy, HAXOMIICS O[] IIOCTOSIHHBIM HaOIio-
JIeHUeM TIeIfaTpa U TepaneBTa TOPOICKOH TOMUKIIH-
HukH Ne 2 r. Taranpora. C 24-neTHero Bo3pacra
BHeceH B peructp namnueHTos ¢ [IN]] PocToBckoit
00nacTu, HaXOOUTCA MO/ JUHAMHYECKUM HaOJro/e-
nueM kadenpsl 1 HUW xIMHIYIeCKO MIMMYHOJIOTUM
PoctI'MY. C 24 no 29 ner tepanus BBUI crana
PETYISPHOI, 32 3TO BpeMs 000CTPEHHsI 0YaroB WH-
(eKIMU CHHOMYIbMOHATILHOM JIOKaIH3aIlluK Peru-
CTPUPOBATNCH B cpeHeM 2—3 pasa B roa. Mexmy
TEM MALUEHT CTPafal XPOHUIECKUM KOHBIOHKTHBH-
ToM ¢ yacTeiMu (10 10 pa3 B ron) o00CTpeHUSIMH,
TpeOOBaBIIMMH MPUMEHCHHSI CHEHUATU3HPOBAHHON
Tepanuu, KOTOPYIO OH moiyyan B [ opoackoit 00mb-
Hure Ne 7 r. Taranpora. CoryiacHoO pe3yJabTaTaM
KIIMHUKO-MMMYHOJIOTHYECKOTO MOHHTOPUHTA B Te-

yenue 2018 roga manuent /. perymsapuo (1 pas
B 3—4 Henenu) Noyvan 3aMeCTUTENbHYIO TEPaITHIO
BBUI B no3e 0,4 r/kr macchl, npeTpacdy3nOHHBINA
ypoBesb IgG cocraBmnsin B cpeqrem 8,9 + 0,7 r/m.
3a aToT nepuoj oTMeueHsl 2 snu3zona OPBU mu-
TeNbHOCTRIO 7—10 THElH, B OTHOM CiTydae pecrmpa-
TOpHast BUpYCHAs MHMEKIINS BEPXHUX JbIXaTeIbHBIX
MyTeH OCIIOKHUIIACH TAHMOPUTOM, 00OCTPEHHS XPO-
HUYECKOT0 THOMHOTO KOHBIOHKTUBUTA OTMEYAJIHNCh
exxemecsiuHo. KonmuuecTBo AHei nepopaibHOro IpH-
MEHEHUs] aHTUOMOTHUKOB JJIsl JIeUeHHsI MH(EKINOH-
HBIX MPOLECCOB 3a 3TOT NepUoa — 25, TONHYECKHE
aHTHOAKTEpHAIbHBIE CPEACTBA HCIOIb30BAIKCH
6onee 200 nuei.

Ocmotp odrampmorora 22.01.2019 r. XKano06st
Ha KPacHOTY TJ1a3, 0OWILHOE THOWHOE OT/ENsIEMOe
C KOHBIOHKTHUBBI BEK, «CKJIeEHHBIE pecHUIBD). Cyxue
KOPOYKH Ha PECHHUIIAX, CBETOOOS3Hb. 3pEeHHUE MPABOTO
rnaza 0,6. 3penne nesoro raaza 0,6. OOGbeKTUBHO:
PE3KO BBIpAXKEHHASI TUIIEPEMUS BEK U CKIIEPHI, UH-
(uIbTparys, OTEK BeK KOHBIOHKTHBBI BCEX OTIIETIOB,
YYBCTBO #OKCHUSI, «IIECKa» U 3yZa, OOMILHOE CITU3H-
CTOE THOWHOE OTAETAEMOE U3 KOHBIOHKTHBAJIEHOTO
Mmemika. OTMeuaercst 00pa3oBaHHE COCOYKOB U (oI
JMKYJI Ha CIIM3UCTON, XEMO3 KOHBIOHKTHUBEI BEK.
PoroBunia HesHauntensHo oreuHas. [lepennss ka-
Mepa TiryOoKast, Biara npo3pauHast. [IpoBepka rias-
HOTO JTHA 3aTpyTHEHA U3-3a CBeTOOOs3HU. Jlnarnos:
OcTpelif THOMHBIA KOHBIOHKTUBHUT OOOWX TIJas3.
Jleuenue: TmarenbHbIA TyaneT IJ1a3: MPOTUPAHUE
BEK, CTPYHHOE MTPOMBIBAHHE KOHBIOHKTHBAJIBHOIO
MeIlKa aHTHUCENITHYECKUM pacTBopoM ((pypaunnua
1 : 5000); I'nazuere karwmm: AnsOyrun 15% 4 p. B/,
B 00a rinaza; Jlesomurmrur 0,3% 6 p. B/A. B 00a rma-
3a; ['ma3nas masb: sputpomuue 1% 2 p. B/1.

C derpasa 2019 rona Hapsay ¢ 3aMECTUTEIIBHON
teparmeit BBUI" (0,4 r/kr macchl, eXeMecsqHO)
MocJie TMOy4YeHUsT MHPOPMHUPOBAHHOTO COTJIACHS
Ha y4acTHe B HCCIIEJIOBAHUN 1 Ha 00paboTKy Tiepco-
HaJIBHBIX JIAHHBIX MalUeHTy ObUT pEKOMEHJ0BaH
JIEKapCTBEHHBIN Mpenapat JIMKONU (TJIF0KO3aMHU-
HUJIMYPaMWIIHATICTITAT]) — TIOJYCHHTETUISCKUN
aHaJIOT MYpPaMIUIIATIENTHAA, MIUHAMAILHOTO OHO-
JIOTUYECKH aKTHBHOTO YHHBEPCAIBHOTO (hparMeHTa
MENTHAONINKAHA KIIETOYHOM CTEHKH BCEX U3BECTHBIX
Oaxtepuil. PekoMeH/1I0BaHHAs CXeMa U PEeXHUM IPH-
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ema Jmkormzaa (AO Ilenrek, Mocksa, Poccus): 1 wmr,
2 paza B CYTKM IIOA A3bIK, 10 10 nHEN B TeueHue
YETHIPEX MECAIICB C TPEXMECSYHBIM MEPEPHIBOM
U TOCTIEAYIOIINM KYPCOM B TEYEHHE JBYX MECSIIEB.
C despaist o nexadpp 2019 ropa nanyeHT nepexec
omyH 31301 OPBUY, 1 smu3o mabnaisHOTO Teprieca,
TPH 3MH307a 000CTPEHHSI XPOHUIECKOTO KOHBIOH-
ktuBHTa. Clenyer OTMETHTh, YTO BCE OTMEUECHHBIC
cilydan WHQEKIMHA PEeruCTPUPOBAIIICH B TIEPHOJIBI
MpepbIBaHUs Kypca JeUeHHUs JTUKOMHUAOM (HIOHbD,
HI0Jb, HOSIOpHK). [larenT, cBsA3aB MoOSIBIICHHUE KJIH-
HUYECKOW CHMITTOMATHKH KOHBIOHKTUBHUTA C OTME-
HOU TpHeMa JIMKOIUAA, TI0 COOCTBEHHOW WHUITHA-
TrBe npoien 10-aIHeBHBIA Kypc JE€YeHHs 10 yKa-
3aHHOM BBIIIE CXEME B aBryCTe, B IEPUO]] U TTOCIIE
JIBYX MECSIIEB UCXOJHO 3alUIAHHPOBAHHOTO TIEpe-
pBIBa UCIIOIB30BAHUS UMMYHOMOIYJIsITOpa. B Tede-
HHEe KOMOWHUPOBAHHOW Tepanmuu WCIOIb30Ba
TOJILKO TONHNYECKHE aHTHOMOTUKHU OOIICH IpOI0JI-
KUTEITBHOCTHIO 20 THEH.

Ocmortp odranemonora: 06.12.2019 r. 3penue
npaBoro riaza — 1,0. 3penue neBoro rmaza — 1,0.
TonomeTpuss — mpaBsiid 1723 21 MM pT. cT. ToHO-
MeTpus — JIEBBIN r1a3 22 MM PT. cT. B anamuese
JUTUTENIbHOE BpeMs THOMHBII KOHBIOHKTHUBUT B Te-
yenue 6—7 ner. TpymHo moamgaercs JeYeHU0, KO-
poTkue mepuop! pemuccuu. KoHCynbTHpOBaH Bpa-
YoM-UMMYHoJIoroM. Ha3zHaueHo cooTBeTCTBYyIOIIEE
nedenrie. Co CIIOB OTMEYAETCs] 3HAYUTENHHOE YITyd-
mieHre. OObekTHBHO: KOHBIOHKTHBA BEK BIAKHAS,
0JIeTHO PO30BOTO I[BETA, YMEPEHHO MpO3pavHasi.
Ormutenwii He n3MeHeH. [laToorndeckoit cexperum
He BbISIBICHO. KpoBocHaOXXeHHEe KOHBIOHKTHUBEI
He HapylieHo. PoroBuna uucras, npo3paunas. [le-
penHsis KaMepa TITyOoKasi, BIaronpo3padHas. Xpyc-
TaJIMK B LIEHTPE, IPaBUIbHON (DOPMBI, ITPO3PAUHBIH.
['ma3sHoe gHO: MUCK 3pUTENBHOTO HEpBa OJCTHBIN,
PO30BOTrO MBETa, rpaHullbl YeTkue. CoCcyIbl: BEHBI
YMEPEHHO pacIIMpEeHHbIE, U3BUTHI, KATUOP paBHO-
MepHBIHA. ApTepuu B HopMme. CeTuaTas: yMEpEeHHO
paspsKeHa.

3akJioueHue

Ha MomeHT ocMoTpa 3a001eBaHus 713 HE BbI-
sBiieHO. O TOM, 4TO OOBEKTUBHOE YIyUIICHUE KJIH-

IMMUNOLOGY. CASE REPORT

HUYECKOTO Te4eHUs] NHPEKIIMOHHOW MaHU(DeCTaIH
X-AIT y nauuenTa /. Ha ¢poHE JONOTHUTEIHHOTO,
nmomumo BBUI', Bo3mecTBIS CBSA3aHO C M3MEHCHH-
eM (yHKIMOHAJIBHBIX TTOKa3aTelied UMMYHHOU CH-
CTEMBI, CBUIETEIBCTBYIOT JAHHBIE UMMYHOJIOTHYE-
ckoro MmoHuTopuHra (tabmn. 1). Ha ¢one xapakrep-
Horo Juist X-Al'T mpu3Haka B BUIE OTCYTCTBHUSA 3pe-
71X B-muM@onuToB HaMu HE 3aperHCTPUPOBAHBI
NPUHIUIHATBHBIE U3MEHEHUSI B KOJTUYECTBE U CyO-
HNOMYJISITUOHHOM COOTHOWIEHUH T-IUMQOIUTOB,
CTaOMJIBHBI U 3HAYEHUSI CHIBOPOTOYHBIX HMMY-
HOr;100ynnMHOB KiaccoB IgA, IgM, IgG, npu sTom
conepxanue IgG monreepxkaaer 3hPeKTUBHOCTD
Hacermenus BBHUI'. Tak ke, kak ¥ KOJIMYECTBCHHBIC
MoKa3aTean KJIETOYHOrO 3BEHa aJJalTUBHOIO UMMY-
HUTETA, HE MEHSJIOCH B Mpoliecce HAOMIOICHUS U OT-
HOCHUTEJIbHOE KOJMYECTBO JIMM(OIUTOB BPOXKICH-
HOTO UMMYHHTETA. B TO ke BpeMst oOpariaer Ha ceOst
BHUMaHHE JWHAMHKA TOKa3aTeNs, XapaKTepHu3y-
forero uuciao CD3-CD16+-numMdoruros, comepxa-
nmx rpanynsl pepmenta I'panzumB+, oTBeTCTBEH-
HOTO 3a peanu3aluio nuroautuyeckux cporicts HK
(CD16+Gr+). Tak, ecnu A0 Je4eHUS HA OO
CD16+Gr+-knerok mpuxoauiock aumrb 15% HK,
To uepe3 4 mecsiia — 78%. IlepepbIB B IpUMEHEHUU
npenapara npuBel K CHUKEHUIO TToKa3aTens: QyHK-
nroHanbHO akTuBHBIE HK B 3TOM ciydae cocras-
nsu 43%. TlocnenoBaBmnii anee IByXMECSIHBIN
KYpC JIeUeHHUs BHOBb CIIOCOOCTBOBAJ MOBBIIIEHUIO
¢ynximu HK, nons CD16+Gr+-mumdormros cpeau
BCeW momyssiiuu Bo3pocna a0 86%. Ilomumo Haty-
pabHBIX KWJUIEPOB U3MEHEHUS 3aTPOHYIIHU U IPYTYIO
KJIETOYHYIO JIMHUIO BPOXKJIEHHOTO UMMYyHHTETA. TaK,
10CJI€ YETHIPEXMECSYHOTO JICUEHHsI IIPU CHIKEHUH
CIIOHTAHHOUN MeTab0IMYeCKON aKTUBHOCTH HEUTPO-
(bUIIOB 3aperuCTpUpPOBAHA AKTUBAIUS UX MMOTEHIIU-
ATBHBIX PECYpPCOB K MPOAYKIIMH aKTUBHBIX (HOpM
kuciopoga. Cienyer OTMETUTb, YTO BBISIBICHHBIE
W3MEHEHHS MPOSBIIIIOT OOJIBIIYI0 CTaOUIIBHOCTD,
U B MeHblei crenenu, Hexenn HK, nemoncTpupy-
10T 3aBUCHUMOCTB OT TIepephiBa B Tepanu (Tadi. 1).
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Table 1/ Tabnuua 1

Moka3aTenu oueHKNn UMMYHHOrO cTaTyca nauveHnTa I. B AuHaMuke KOMGUHUPOBaHHOW Tepanum /
Indicators for assessing the immune status of patient G. in the dynamics of combination therapy

CD3 CD4 CcD8 CD16 CD16Gr/ IgA IgM 1gG HCT cn HCTKcT
% % % % CCD16 r/n r/n r/n spont spec
% g/l g/l g/l

Ao repanum / 85 55 29 13 15 02 | 08 | 85 113 1,4
Before therapy
Mocne 2-x Kypcos / 83 54 29 14 78 0,1 0,98 8,9 97 1,7
After 2 courses
[Ho 3-ro kypca /
Before 3 course 86 52 32 14 43 0,1 1,02 | 11,2 82 1,6
Mocne 3-ro kypca /
After 3 course 86 55 31 14 86 0,1 0,99 9,9 99 1,7

Takum 00pazoM, MpUMEHEHHE TIpeTapaTa JIMKO-
g B gononHenue k BBUI-Tepanuu cnocoOcTBO-
BAJIO YJIYUYLICHHUIO KQUeCTBA KU3HU, CHUKEHHUIO Yac-
TOTBI 00OCTPEHUI Y CUMITTOMATUKU KOHBIOHKTHBUTA,
a Tak)Ke JIUTEILHOCTH MCIIOIL30BAHUS aHTHOMO-
THKOB.

Pesynprar Hamero HabIrOICHUS 32 MAIEHTOM,
MOJIy4aBUIUM HAPSLy C 3aMECTUTEIbHON Tepanueit
JUKOMNU/I, WUTIOCTPUPYET POJIb KIETOYHBIX KOMIIO-
HEHTOB BPOKJIEHHOI'O UMMYHHOT'O OTBETa B KJIMHU-
YEeCKOM MaHHU(ecTaly HeOCTATOYHOCTH TYMOPaJIh-
HOT'O 3BEHA aJIallTUBHOIO MMMYHUTETA; IMOATBEPK/Ia-
€T BO3MOXXHOCTb JOIOJIHUTENBHON KOPPEKLUU ITUX
napameTpoB s OBbIIeHUs S()(EKTHBHOCTH CTaH-
JTAPTHOM 3aMECTUTEILHOU TepaIuu.
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N3yyeHue BO3MOXHOCTEN NPUMEHEHUd Nepru B MeanLuHe
C nocnepyowemn paspadboTkom cpencrTea,
noBbiLLAOLWEero MUMMyHUTeT
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H.B. buprokoBa, A.A. SIpomenko
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Mockaa, Poccuiickas denepanus

AHHOTaIII/ISl. B XO0Z€ aHa/In3a Hay‘lHOﬁ JIUTEPaTyphbl ObLI H3Yy4YCH COCTaB IICPry, coz[epxcamef/i OHOJIOrMYECKH aKTHBHBIC BCIICCTBA
(apFI/IHI/IH, (beHHJ'IaJ'IaHI/IH, H30HeﬁHHH, HeﬁHI/IH, JIM3WH, MCTHOHHH, TpCOHI/IH), MHHEPAJIbHBIC COJIM, MUKPOIJIEMCHTBI U LICHHBIC
BUTAMHHBI, TIOBbIIAOIIUEC UMMYHUTET. Hcnonnp3oBajcs KOMILIEKC peaKHHﬁ, PEKOMCHAOBAHHBIX FOCYHapCTBeHHOﬁ (I)apMaKO—
neeii PO JJIA olpeiC/ICHN ST OCHOBHBIX I'PYIIIT OHOJIOTUYECKH aKTUBHBIX BCIHICCTB, XapaKTCPHBIX NI HPUPOJHOT'O ChIPbhA. B xaue-
CTBE 00BEKTA HCCJICAOBAaHU UCIIOJIb30BaJIaCh IMYCJIMHAA 11epra. B CbIpbC OBbUIN BBISIBJICHEI: AMUHOKUCJIOTBI, THAPOKCUKUCIIOTHI,
CaIlOHHHBI, (bJ'IaBOHOI/I,IH:I, Hy6I/IHBHI>IC BEIICCTBA, KyMapuHbI, ICKTUHBI. 10T OPOAYKT ITYECJIOBOJACTBA MOKHO PEKOMCH/I0BATH
JJIA UCIIOJIBb30BaHUA B MCIIUIIMHE B KAYECTBE JICKAPCTBEHHOI'O CPEICTBA.

KiaoueBble ciioBa: nepra m4ejinHas, BOCK, IblIbLA, MPOIIOJINC, BUTAMHUHbI, aMUHOKHCJIOTHI, (bHaBOHOI/IHHBIG COCAUHCHUS, TIEpra
B MEINIUHE, IPOAYKTHI ITUCJIOBOACTBA

Bmau aBTOpPOB. ABTOpBI B paBHOﬁ CTCIICHU MPUHUMAJIN Yy4aCTHUC B paspaGOTKe ,HPI3aI>iHa HCCJICA0BaHUs, MOJYUYCHUN 5KCIIC-
PUMCHTAJIbHBIX JaHHBIX U MMOATOTOBKU PYKOIIUCH.

3agBaenne 0 KOH(PJIUKTE HHTEPeCOB. ABTOPHI 3asBISIFOT, YTO UCCIIEJOBAHNE TIPOBOIMIOCH IPH OTCYTCTBUH KaKOTO-THO0
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Studying Possibilities of Using Beebread in Medicine
with the Follow-Up Development of a Means
to Improve Immunity

D.I1. Shavrina, N.V. Nesterova, O.V. Nesterova,
N.V. Birukova, A.A. Iaroshenko

Sechenov Medical University, Resource center “Medical Sechenovskiy Preuniversary”,
Moscow, Russian Federation

Abstract. In the course of the analysis of scientific literature, the composition of the bee bread containing biologically active
substances (arginine, phenylalanine, isoleucine, leucine, lysine, methionine, threonine), mineral salts, trace elements and valuable
vitamins that enhance immunity was studied. The complex of reactions recommended by the State Pharmacopoeia of the Russian
Federation was used to determine the main groups of biologically active substances characteristic of natural raw materials.
As an object of research, bee bread was used. The raw materials were identified: amino acids, hydroxyacids, saponins, flavonoids,

tannins, coumarins, pectins. This beekeeping product can be recommended for use in medicine as a perspective drug.
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OnHoit u3 po6aeM COBPEMEHHOTO MHpPA SBJISI-
€TCsl yXY/IIICHUE 3/I0POBhSI HACETICHHS B CBSI3U C HE-
MIPABWJIBHBIM IMUTAaHWEM M yHOTpPEOJIeHUEM HeKade-
CTBEHHOTO MPOJOBOJBCTBUA. B ycTpaneHuu 3toit
MPOOIEMBI MOXKET MOMOYb PETYJIIPHOE HUCIIOIB30-
BaHHE MPOJYKTOB, COAEPKAIINX B CBOEM COCTABE
0OJIBIII0E KOJMYECTBO OEIIKOB, JKUPOB, YTIAEBOIOB,
BHTAaMHUHOB M MUHEPAJIbHBIX COJIEH.

K uncinmy cBOMCTB TaKMX COCOUHEHHI CICIyeT
OTHECTH CIIOCOOHOCTbH BO3JICMCTBOBATh Ha ILIEJIOCT-
HBIC KJIETOYHBIE CTPYKTYPhl M COOTBETCTBEHHO
Ha OpTaHbl, TKAHU ¥ OpraHm3M. M3ydas XuMIdecKuii
COCTaB M OMOJOTHYECKYI0 aKTHUBHOCTH IIPOIYKTOB
ITYCIIOBOJICTBA, OBUIO BBISCHEHO, YTO OHH SIBIISFOTCS
TPYIION OMOJOIrMYECKH aKTHUBHBIX BEIIECTB, HME-
FOIIUX OOJBIIOE IIPAKTHYECKOE 3HAUCHUE U SBJIS-
IOIIUXCA NEPCIEKTUBHBIMH JJIS HCIIOJIL30BaHUSI
B Pa3IMYHLIX 00JaCTIX HapogHoro xossiicrea. On-
HAaKO MEXaHH3MBI UX JIEHCTBUS Ha OPraHU3M H3yde-
HBI HEIOCTATOYHO, YTO CICPKUBACT AAIBHCHUIICE HX
BHEJIPEHUE U UCIOJIb30BAaHUE B TIPAKTHUKE.

IMMUNOLOGY. RESEARCH ARTICLE

Ienb: nokazaTh 3PPEeKTUBHOCTH BKIIOUCHUS
Nepru, coaepxkamie OenKu, MUHEPAIbl, KUPHBIC
KHCJIOTHI, BUTAMHUHBI, B CPEJICTBO, MOBHIIIAIOLIEE
U YKpEIUIAIoIiee UMMYHUTET.

B nacrosiee BpeMsi OTMEUYEHO pa3BUTHE HC-
MOJIb30BaHMS MPOYKTOB IMTUEIOBO/ICTBA B MEIUIIMHE,
B COCTaBE JICKAPCTBEHHBIX CpeACTB. borareie 1eH-
HBIMU BUTaMHHAMH, yTJIEBOJAMHU, O€lIKaMu, OHHU HC-
MOJIb3YIOTCS MPU JIEYEHUH CEePAEUHO-COCYIUCTOM,
HEPBHOM, SHAOKPHUHHON CUCTEM OpPraHu3Ma, MpHu
anrune, OP3, ¢pu3nvyeckoM UCTOIEHUH OPTaHU3Ma.

[TuenuHas nmepra — 3TO LIBETOYHAS MbUIbIIA,
npeoOpa3oBaHHas MYeIaMH O]l BO3AEHCTBUEM MO-
JIOYHOM KHCHOTHI. [Ipolecc nmonydyeHus: m4eaTmnHon
niepru JuymreneH. Korga myenamM B ynel JOCTaBIsIOT
IBUIBLYY, T€ 00pabaThIBAIOT €€ B CBOEM 300€ CIIFOHOH,
CKJIaJIbIBAIOT B COTOBYIO STYEHKY, a IOTOM 3aJIMBAIOT
CBEXKMM MEJIOM U 3alevyaTbiBaroT BockoM. Ilox neii-
CTBHEM MOJIOYHOW KHCJIOTHI B COTaX OHa KOHCEpPBU-
pyercs, IeTuApupyeTcs.
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[lepra — cOBOKYIMHOCTH MUTATENBHBIX U OHO-
JIOTMYECKU aKTUBHBIX KOMIIOHEHTOB PACTUTEIBHOTO
1 JKABOTHOTO (ITYETMHOTO) TIPOUCXOXKICHUS, COIEP-
JKUT LEJIbIA psijl BEIIECTB: MUHEPaJIbHbIE BEIIECTBA,
AMUHOKHCIIOTBI, YTIIEBO/BI, 3(QUpHBIE Maciia, BATAMU-
HBI, JIUNHIBL, KUPHBIE KUCTOTHI U Ap. [lepra okasbl-
BAaeT BBIPAKEHHOE OMOJIOrMYECKOe JIEHCTBHE Ha Op-
TaHU3M YeJI0BeKa, CIOCOOCTBYET HOPMATH3AIIUH BCEX
BUJIOB OOMEHa, 00J1aJaeT CTUMYIHPYIOIIUME CBOWCT-
BaMU, YCKOPSIET POCT U pa3BUTHE OPraHOB U TKAHEH.
[Tepra aBnsieTcs OMOJOTUUECKUM CTUMYJIISATOPOM,
TMIOBBIIIAET AMNMETUT, YIy4llIaeT TOHYC U Typrop TKa-
HEW, CTUMYJIMPYET 3alUIUTHbIE CUJIbI OPTaHU3Ma.

[lepra oOnagaer yHUKaJIbHBIM XUMHYECKUM
cocraoM. Ha '/; oHa cOCTOMT U3 GEIKOB, OCTaNIb-
HOE — 3TO MUKPODJIEMEHTBI, )epPMEHTHI, aMUHOKHC-
JIOTBl U BUTAMUHBI.

[lepra mo opraHofenTHYECKUM U (PU3NKO-XUMU-
YeCKHM ITOKa3aTelsiM JIOJDKHA COOTBETCTBOBATH Clie-
nyromuM TpedoBanusam (I'OCT 31776-2012):

1) BHEIIHUI BU[: Tepra, U3BJICUEHHAs U3 CO-
TOB, MOXET OBITh B BHJIE IIECTUTPAHHBIX T'PaHYI,
MOBTOPSIOIMUX GopMy siueek coToB. [lepra B coTax
B BHJIE BOCKOBBIX COT C SiUeiikaMu, 3all0JIHEHHBIMU
rpaHyJiaMu;

2) UBET: OT CBETJIO->KEITOr0 10 KOPUIHEBOTO;

3) mopaxeHue BOCKOBOW MOJIBIO: HE JOMYC-
KaeTcs;

4) MexaHWYeCKHUe MPUMECH: HE JIOMYCKAIOTC;

5) 3amax: XxapakTepHBII MeIOBO-IbLIBIIEBOM;

6) BKYC: KHCIIO-CITaJIKUH, CIeTKa TOPhKOBATHIN;

7) maccoBast 1osst Boabl, %, He 6omee 18,0;

8) okucaseMocTs, ¢, He 6osee 23,0;

9) KoHIEHTpaIys BOJOPOAHBIX HOHOB (pH) BojI-
HOT'O pacTBOpa MaccoBoit aoieit 2%, He menee 3,0;

10) maccoBast 105151 (pIIABOHOMIHBIX COSAMHEHUI
(B mepecuete Ha pyTuH), %, He MeHee™ (,5;

11) maccoBasi 101151 ChIPOro NMpoTenHa, %, He Me-
nee* 18,0.

12) maccoBas 1o Bocka, %, He 6omnee* 5,0.

* K 0e3BOJHOMY BEUIECCTBY IIEPTH.
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Cocras nepru:

¢ sutamuasl E, C, D, K, P, B1, B2;

¢ 20 aMUHOKHCIIOT (aJaHWH, JICUIIUH, JTU31H,
apTUHUH, BaJIMH, THCTUANH U T.]1.);

4 MUKPODJIEMEHTBI: KeJe30, KOOaIbT, KaJlnui,

MarHui, HUHK, ¢pocdop, Mapranen, Mesp,

XpoM;

OpraHUYECKUEe KUCIIOTHI;

YKUPHBIE KUCIIOTHI,

TIII0K03a U PPyKTO3a;

KapOTHHOUIBI;

* & & o o

TOPMOHOTIOTIOOHBIC BEIIECTBA.

YHUKaIBHOCTD MEPTH 3aKII0YAeTCs B TOM, YTO
OHAa COJIEP>KUT OJTHOBPEMEHHO BCE AMUHOKHUCIIOTBHI.
Nx npucyrcTBrUe OOBICHAET PaHO3aKUBISIONIEE
CBOMCTBO Tepru. Takxke 3TOT MPOAYKT IMYEIOBOI-
cTBa Oorat BuTaMuHamu. [lepra — MCTOYHUK BUTa-
MUHOB TpyHIbl B, HYXHBIX JJIsI HOpMaJIU3aLUH
paboOTHl HEPBHOM U CEPACYHO-COCYTUCTOM CHUCTEM,
JUISL YIyqIIeHus] paboThl KHUIIEYHHUKA, sl YKperuie-
HUS UMMyHUTETa. [IpOAYKT COAEPKUT B COCTaBe
BUTaMUH E, NoaaepKuBaroni MUPKYJISIUI0 KPOBU
B OpraHu3Me, 00eCceunBaloIuil pereHepalmo mno-
BPEXKIICHHBIX TKaHEH, TIOBBIIIAIOINI pad0Ty UMMYH-
HOM cucteMbl. Butamun JI HeoOX0auM 1St 3710POBbS
KOCTHO-CYCTaBHOM CHCTEMBI, Il HOpMaJIU3aluu
CBEPTHIBAEMOCTH KPOBH, apTEPUAIBLHOTO JABICHUS
u cepauebuenus. [lepra cogepKuT 3HaYUTEIHHOE
KOJIMYECTBO yriieBoA0B — 0KoJo 30%. OcHOBHYIO
4acTh COCTaBIIAIOT (PPYKTO3a U TIJIIOKO3a, a TaKXKe
MIPUCYTCTBYIOT caxapo3a, MalbT03a, Kpaxmani U KIeT-
yarka. [IpoaykT comepkut 0ombIIoe Yucio GpepmMeH-
TOB (KaTajia3a, aMmuia3a, epoKCruIasa u JIp.), pery-
JUPYIOUTUX OOMEHHBIE MPOIIECCHl B OPraHu3Me.

Taxum o0pa3omM, mepra sSBISIETCS YHUKAIbHBIM
MIPOYKTOM, COZIEPAKALIUM BCE U3BECTHBIE BUTAMUHBI,
aMUHOKHUCIIOTBI, TOPMOHBI, YIJIEBOJIbI, MUHEPAJIbI,
B CBSI3M C U€M MOKET OBITh pEKOMEHJ/IOBaHA K HC-
MOJIb30BAaHUIO B PAllMOHE YEJIOBEKa KaK MPOIYKT
MUTaHUS WK JIEKAPCTBEHHOE CPEJICTBO.
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Tabmvua 1/ Table 1

XuMuyeckuii coctae nepru /
The chemical composition of the beebread

Cocras, % / Content, %

Benkosble BewecTsa (MpoTenHsbl) /
Protein Substances (Proteins)

22—30%

Caxap /
Sugar

35,0%

XKunpbl 1 xuponoaobHble BewecTsa /
Fats and fat-like substances

1,6%

MonoyHas kncnota n ap. /
Lactic acid, etc.

Mmetotca
Available

depmeHTb /

Amunasa, nencuvH, nmnasa, nHeprtasa /

Enzymes Amylase, pepsin, lipase, inertase
ButamuHbl / B,B1,C,D,E,Kur.n.

Vitamins B,B1,C, D, E, Ketc

FoOpMOHBI / Mmetotcsa (PocToBbie)
Hormones Available (Growth)

XuMmunyeckum coctaB neprm

Boraryro Ononorndecky akTHBHBIMHU BEIIECTBA-
MU TIEpry U37aBHA UCHOJIb30BAIM B HAPOTHON MEIU-
[IUHE B YHCTOM BHJIE TSl YKPETUICHHUS] IMMYHHUTETA,
JICYCHUS CEPJCTHO-COCYIUCTHIX 3a00IeBaHUIN 1 ajl-
JIEPTUYECKUX PEAKIINH, YITyUIIeHHUs] SMOIMOHATEHOTO
COCTOSIHHSL.

MaTtepuanbi
n MeToAbl UCCenoBaHUs

B cooTBetcTBHM C 11€1bI0 PAOOTHI 0OBEKTOM
WCCIIeIOBAHMM SBIISIACH MTYEIMHAS Tepra.

JU1st mOCTIDKEHMS TIeNT OBLUT MCTIOIB30BaH METOI,
3aKJTFOYAIOIIUIACS B aHATM3€ JIUTEPaTyphl U IMAaTeHT-
HOU TOKYMEHTAIIMH T10 MPOOIeMe UCCIIeI0OBAHUS.

B xone uccrnenoBanus ObUTH MPOBECHBI Kaye-
CTBEHHBIE PEAKIINHU, TIO3BOJISIONINE UICHTUDUITUPO-
BaTh B COCTaBE NEPru psiji MPUCYTCTBUS OHOIOTHYe-
CKH aKTHUBHBIX BeliecTB. [lomydensr Y ®-criekTpbl
BOJIHO-CITUPTOBBIX H3BJIICYCHHH Ha CIEKTPOQOTO-
metpe SPECORD.

Pe3ynbTaTtbl n 06CyXXaeHus

Hccnenyemble 00pa3iibl epru ObLIHN MOIBEPT-
HYTbI IPOOOMNOATOTOBKE, BKIIFOUYAIOLIEH W3BJIEYEHHE
xoMiutekca bAB ncuepnbiBaroieii axctpaxkuuen 45%
CIIMPTOM 3THJIOBBIM B COOTHOILLUEHHMH CBIPHE : DKC-
TpareHT 1 : 5, ¢ mocnenyroriel GpuapTpanmeit. [Ipoosr
MCIIOJIB30BAJIMCH IS POBENCHMS Ka4eCTBEHHBIX
peakuuii Ha ocHOBHbIE rpynnsl BAB, pe3ynbrarsl
KOTOPBIX MPEJICTAaBIICHbI B TAOJHIIE.

Tabnnua 2

Cop.ep)KaHMe GUONOrM4Yecku aKTUBHbIX BELLLECTB B rpaHynax nepru

OG6HapyXeHo Npu aHannae

BAB KayecTBeHHbIEe peakuumn o
V3BNEYEHUI N3 Neprn

Mpwn pobasneHnn k 3 Ma n3BsedeHns 3 Mn pacTBopa rmgpokcunaa

AMMHOKNCNOTHI TeMHO-3e/1eHOe OKpalLMBaHme
Meau (2) pa3BMBaAETCS XapakTEPHOE 3eJIeHOe OKpallnBaHme
Mpw pobaBneHn k 3 M1 U3BEYEHMS 2 M1 pacTBOpa aLleTara CBUHLA

'MppoKCUKNCNOTbI TeMHOo-XenToe okpalumBaHue
pa3BMBAETCS XapakTepHOE TEMHO-XENTOE OkpallvBaHne
Mpwn pobasneHnn K 2 Ma U3BsiedeHns 2 Mn pacTBopa rmgpokcunaa

dnaBoHoMabI puA P pa ruap A OpaHxeBoe okpallrBaHme

HaTpus 06pasyeTcs xapakTepHOe OPaHXEeBOe OKPaLLVBAHNE

Lyb6unbHble BelecTsa
okpaluvBaHue

Mpu noGasneHnr K 3 Mn U3BneyveHns 4—>5 kanesb pacTBopa Xeneso-
aMMOHUIHBIX KBaCLLOB pa3BMBaETCS XxapakTepHoe GrosIeToBoe

YepHo-dpurnoneToBoe okpalumBaHme

KymapuHsbl

Mpn no6aBieHU K 2 M U3BJIeYEHMS 2 M1 pacTBopa rmapokcuaa
HaTpus 06pasyeTcs XxapakTEPHOE OPAHXEBOE OKPALLVBAHNE

OpaH)KeBoe OKpalwlnsaHue
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Table 2
The content of biologically active substances in the pellets of beebread
Biologically active Qualitative reactions Detected during analysis
substance of extracts from the bee bread
. . When 3 ml of Copper hydroxide solution (2) is added to 3 ml .
Amino acids ) L Dark green coloring
of extraction, a characteristic green color develops
. When 2 ml of lead acetate solution is added to 3 ml of extract, .
Hydroxy Acids . Dark yellow coloring
a characteristic dark yellow color develops.
. When 2 ml of sodium hydroxide solution is added to 2 ml )
Flavonoids ) L Orange coloring
of extraction, a characteristic orange color forms
. When 4—5 drops of a solution of iron-ammonium alum are added . )
Tannins ) o o Black-violet coloring
to 3 ml of extraction, a characteristic violet staining develops
. When 2 ml of sodium hydroxide solution is added to 2 ml )
Coumarins . L Orange coloring
of extraction, a characteristic orange color forms

Oopam

Obpasen 1

Mapamerpst | Audit trail | Mpumesanus

SPECORD 250 {

6.0

< >

Flowouls =]

EIL e olmiemsds

o || AGcopbumn || Inavenun

Puc. 1. YD-cnekTp BOAHO-CNMPTOBbLIX U3BNIEYEeHWA nepru /
Fig. 1. UV spectrum of water-alcohol extracts of beebread

IIpoBeneHne kayecTBEHHbIX peakiuil. Kcnons3o-
BaJICA KOMILJIEKC PEAKIUi, peKOMEHIOBAHHBIX ['0Cy-
napcTBeHHOU dapmakoneerd PO miist onpenenenus
OCHOBHBIX TPYII OHOIIOTHYECKH aKTUBHBIX BEIIECTB,
XapaKTEPHBIX IS MPUPOJHOTO ChIpbs. B kauecTBe
00BEKTa UCCIIEIOBAHMSI UCTIOIH30BANIACH MUEITUHAS
nepra.

B cbipbe ObUTH BBISBIICHBI: aMUHOKHCIIOTHI, TH/I-
POKCHUKHUCIOTHI, CATIOHUHBI, (PTaBOHOUIBI, TyOUITb-
HBIE BEIIECTBA, KyMapUHBI, IEKTUHBI.

Taxoke O6buIM TOTy4YeHbl Y D-CIIEKTPHI BOJHO-
CHOUPTOBBIX U3BIIEYEHUI MEPTU ¢ MAKCUMyMaMu
MOTJIOWEHUsT Npu JJauHe BoJH 260—280 HM.
OOmuii BUJ CIIeKTpa MPEACTaBICH Ha PUCYHKe |
1 MOXET OBITh PEKOMEHI0BAH ISl UIeHTUHUKA-

416

WU TOJJMHHOCTU BOJHO-CIIHPTOBBIX HU3BJIEYE-
HHUU TEprH.
BbiBOAbI

1. Bbuio MpoBEAEHO M3yYEHHE HAYYHOH JIUTE-
paTtypbl U cTaTei, XapaKTepU3yIONIUX IOJIe3HbIE
CBOICTBA MEPTU U MPUCYTCTBUE B €€ COCTaBe OMO-
JIOTUYECKH AKTUBHBIX BEIIECTB.

2. Bbutn BBISIBIIEHBI TIEPCHEKTUBBI HCIIOIH30Ba-
HUSI €€ B MEJUIIMHE B COCTaBe MPOIyKTa AJisl mpodu-
JIAKTUKYA UMMYHHBIX 3a00JI€BaHUH.

3. Bbuin npoBeAEHBI KAUECTBEHHBIE PEAKIINU
Ha BBISIBJICHUE OMOJIOTHYECKU aKTUBHBIX BEIIECTB
B COCTaBE IEPIU B PE3YJIbTaTe KOTOPHIX YCTAHOBJIECHO
HAJIMIME aMUHOKUCIIOT, (PeHOIKApOOHOBBIX KHCIIOT,
THJIPOKCUKUCIIOT, 1yOUIbHBIX BEILECTB, (pJIaBOHOU-
JIOB U KyMapHHOB.

NMMVYHOJIOI'YA. HAYUHAS CTATBA
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Oemorpadunyeckasa xapakrepucTtuka
MockoBcKOU o0GnacTu
B Havane XXl Beka

SILA. Onennn, U.B. JleGeneBa

MockoBCKUi TOCYIapCTBEHHBIH MEIUKO-CTOMATOJIOTUYECKUN YHUBEPCUTET
uM. A.W. EpnokumoBa, Mocksa, Poccuiickast ®eaepauus

AnHoTanus1. Ha corpaibHO-3KOHOMHUYECKOE Pa3BUTHE CTPAHBI U JIFOOOTO PErHOHa BIMSAET MHOXKECTBO (haKTOPOB, CPEIH KOTOPBIX
Ba)KHEHUIIas POJIb MPUHAICHKUT AeMOTpapUIeCKiM, B 0000IICHHOM BU/IE NPESACTABIISIONMM CO00i AeMOrpahHIecKyro CUTYaIHIO.
INox nemorpaddeckoii cUTyarueii 0OBIYHO MMOHIMAOT IEMOTPAQHIECKY0 00CTAaHOBKY, COCTOSTHHE JEMOTPahUUECKUX IIPOIIECCOB,
COCTaBa M pa3MENIeHUSI HACEICHNS B OTIPEICIICHHOE BpEMs B CTpaHEe WIIM OTJETBHOM pernoHe. Takum oOpa3om, aHAIH3 JeMOrpa-
(bryecKoi cuTyau HeOOXOIUM JIJIsi IOHUMAaHHSI OCHOBHBIX [IAPAMETPOB HAPOIOHACEIICHUsI, TCHICHIIMI UX AUHAMHKH, IPOTHO-
3UPOBAHUS YHCICHHOCTH, JeMOrpadMuecKoil CTPYKTYPEI, AeMorpapudeckoro MOBeIeHHs HaceleHus. [[enb. MIPOBECTH CPaBHU-
TENBHBIN aHaIH3 O(PUIATBHBIX CTATUCTUYECKHUX JAHHBIX IO IeMOTpadyUIeCKUM TporieccaM (CTaTHKH M JMHAMUKY HACEIICHUS) B
Mockogrckoii oomacti (MO) 3a 2000—2015 rr. Mamepuanst u Memoobl: Ha TIEPBOM STaIle MPOBEACH cOOp U aHAIN3 HH(POPMAITH-
OHHO-CTaTHCTUYECKUX MCTOYHHUKOB, HAIPaBJICHBI 3ampockl B DenepabHy0 U TEPPUTOPHAIBHYIO CIIY>KOBI TOCyIapCTBEHHON
cratuctuk Poccuiickoit ®enepannu (Pocerar, Mocoberar, MUALL MO). Ha BropoM 3Tane rnpoBeieHa BEIKOIIMPOBKA JIaHHBIX
mo gaemorpaduueckum mpormeccaMm B MOCKOBCKO# 00J1acTH M3 MOJIYYEHHBIX 0TBETOB Poccrata, Mocobcrata, MHUAIla MO
U C CAliTOB COOTBETCTBYIOIIMX OpraHM3aIuii. MaTeMaTHKO-CTAaTHCTHISCKUI aHAIN3 BKITIOYAN BRIYMCICHUE CPeNHeH apudMeTH-
YECKOW MPOCTOH, NMPOIEHTHOE COOTHOLIEHNE BEINYHMH, SKOHOMUKO-IEMOTpadIeCcKyr0 Harpy3Ky Ha TPYJIOCTIOCOOHOE HacelleHHe,
JeMorpaduieckrue KO3 QHUIMEHTH W CTETICHh SKOHOMIYHOCTH POCTa HACENCHUSL. Pesyivmamsl u 6616006l YUCICHHOCTD HaceIe-
HUsT MoCKOBCKO# obnacTu B Havasie X XI Beka mpooinkaeT YBETHIUBATHCS, HO B OCHOBHOM 3a CUET MUTPAHTOB, MPUOBIBAIOIITNX
13 COCETHUX PETHOHOB CTPAHBI M 3apyOexkbsi. MyXUMH B pernone npoxusaet 46,2%, a sxeHmuH 53,8% (2015). MansunkoB
poxmaeTcst OoJbIIe, YeM JIEBOYCK, Ha 6%, ¥ 3TO MPEUMYIIECTBO coxpaHseTcs a0 30-JieTHero Bo3pacta. A HaywHas ¢ 35 jer
KOJIMYECTBO KECHIIMH HAaYMHACT MpeobIagaTe HaJ KOIMIeCTBOM MyK4uH Ha 3,5%. [laHHast TeHACHIMA COXpaHsIeTcs 10 75 ner
u ctapuie. BozpacTHble rpymibl HaceneHus: 00aacT (GOPMHUPYIOTCS IO PErpecCUBHOMY THITY: JeTH — 15,9%; TpymocrocoOHoe
HaceneHne — 59,8%, a Il cTapire Tpyaocnoco6Horo Bo3pacta — 24,3% (2015). DxoHOMHKO-eMorpadudeckas Harpy3Ka
JIETBMH U TOKWJIBIME Ha TPYyJ0crocoOHOe HaceneHue cocTapisieT 6onee 40%. Koadunment poxxnaemoctu B peruore ¢ 2000
o 2015 roxsl noBsicwiics Ha 76,7% u ctain Beiie ypoBHst 1990 roga. AHannu3 cyMMapHOro ko3d(GHIHUEeHTa POKIAEMOCTH CBH-
JIETETBCTBYET O TOM, YTO B MOCKOBCKOW OOJIACTH COXpPaHACTCS MOHOHYKJICAPHBIA THIT ceMbU (1—2-IeTHAsT CeMbs), T.c. HET
paCIIUPEHHOTO BOCIIPOU3BOCTBA HACEICHU. Y JeTeil U B TPYI0CIOCOOHOM BO3pacTe K03(h(UIIMEHT CMEPTHOCTH Y MY>KIUH
BBIIIIE, Ye€M y XKEHIIHMH. Y MYXYHH CMEPTHOCTB B TPYIOCHOCOOHOM Bo3pacTe JoxoauT 10 41% ot obmieit cmeptHOCTH. KommdaecTro
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Konm4ecTBo keHIIWH, YMEPIIUX B TPYJOCIIOCOOHOM BO3pacTe, B 4 pa3a MEHBIIE, YeM MYKYHH. ECTECTBEHHBIN MPHUPOCT HACE-
nenust MockoBckoit obmactu 3a 15 ner XXI Beka umeeT HeOOIBINOE, HO OTPHIIATEIBHOE 3HAUCHHUE, TAK KaK HACEJICHUE yOBbIBACT,
a yBeJIMYCHHE YMCIIEHHOCTH HACEJICHHUS UAET MPEUMYIIIECTBEHHO 3a CUET BEICOKOW MUTPAITUH.

KuaroueBbie ciioBa: nemorpadusi, 0OIIeCTBEHHOE 3I0pPOBbE, YACICHHOCTh HACEIICHU, CTaTUCTHKA, Poccuiickas denepanus,
MockoBckas 001acThb

Bruian aBropoB. S1.A. OneHuH: Moay4YeHre TAHHBIX ISl aHAJIN3a, aHATTU3 JaHHbBIX, HalMMCaHue TekcTa pykomucy; 1.B. Jlebenesa:
paspaboTka au3aiiHa ucciaeI0BaHus, 0030p MyOIUKaIUi 0 TEME CTaThH.

3asBiieHHe 0 KOH(JIUKTE HHTEPECOB. ABTOPBI 3asBISIIOT, YTO UCCIIEAOBAHUE TIPOBOJMIIOCH IPH OTCYTCTBHH KaKOTO-TH00
KOH()JIMKTa HHTEPECOB.
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Jost wuruposanus: Onenun A.A., Jlebeoesa U.B. Jlemorpadudeckast XapaKTepHCTHKa MOCKOBCKOW obnacty B Havyane X X1 Beka //
BectHuk Poccuiickoro yHuBepcuteTa ApyxObl HapomoB. Cepus: Memunmua. 2019. T. 23. Ne 4. C. 418—430. DOL:
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Demographic characteristics of the Moscow region
at the beginning of the XXI century

Y.A. Olenin, I.V. Lebedeva

Evdokimov Moscow state medical and dental University, Moscow, Russian Federation

Abstract. The socio-economic development of the country and any region is influenced by many factors, among which the most
important role belongs to the demographic, in a generalized form representing the demographic situation. The demographic
situation is usually understood as the demographic situation, the state of demographic processes, the composition and placement
of the population at a certain time in a country or a particular region. Thus, the analysis of the demographic situation is necessary
for understanding the main parameters of the population, trends in their dynamics, forecasting the number, demographic structure,
demographic behavior of the population. Objective: to conduct a comparative analysis of official statistical data on demo-
graphic processes (statics and population dynamics) in the Moscow region (MO) for 2000—2015. Materials and methods:
at the first stage, the collection and analysis of information and statistical sources were carried out, requests were sent to the Federal
and territorial state statistics services of the Russian Federation (Rosstat, Mosobstat, MIAC MO). At the second stage, the data
on demographic processes in the Moscow region were copied from the responses of Rosstat, Mosobstat, MIAC MO and from
the websites of relevant organizations. Statistical analysis included calculation of simple arithmetic mean, percentage values,
economic and demographic burden on the working population, demographic factors and the efficiency of population growth.
Results and conclusions. The population of the Moscow region at the beginning of the XXI century continues to increase, but
mainly due to migrants arriving from neighboring regions of the country and abroad. Males constitute 46.2% of the population
and females 53.8% (2015). Boys are born more than girls by 6% and this advantage is maintained until the age of 30. And starting
from the age of 35, the number of women begins to prevail over the number of men by 3.5%. This trend continues to 75 years
and older. Age groups of the region's population are formed according to the regressive type: children — 15.9%; working-age
population — 59.8%, and persons older than working age — 24.3% (2015). The economic and demographic burden of chil-
dren and the elderly on the working population is more than 40%. The birth rate in the region increased by 76.7% from 2000
to 2015 and was higher than in 1990. Analysis of the total fertility rate indicates that in the Moscow region remains mononuclear
family type (1—2-child family), ie there is no expanded reproduction of the population. In children, and especially in working age,
the mortality rate is higher in men than in women. In men, the mortality rate reaches 41% of the total mortality at the working
age. The number of women who died in working age is 4 times less than men. The natural increase in the population of the Moscow
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region for 15 years of the XXI century has a small but negative value, since the population is decreasing, and the increase

in the population is mainly due to high migration.

Key words: demography, public health, population, Russian Federation, Moscow region
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UenoBeueckue pecypcehl SBISIOTCS BAKHEUIITMM
00raTCcTBOM CTpaHbI, OT KOTOPOTO HAIPSIMYIO 3aBU-
CUT JKOHOMHKA M OJIaromnojydume TocyaapcTBa.
Bormpocel, n3yuaemplie geMorpaduei, 1at0T BO3MOXK-
HOCTbh OLICHUTH COCTOSTHHE YEIOBEYECKHX PECYPCOB
CTpaHbl, IPUYUHBI TPOOIEM HAPOJOHACETCHHUS, UX
BIIMSIHUE HA SKOHOMHUUecKoe pa3Butue [1]. bonee uem
3a 25 ner mocie pacriaga CCCP u 15 ner XXI Beka
B CTpaHe MPOMN30IILUTA U3MEHEHHSI KaK Ha PETHOHATb-
HOM, TaK U Ha (enepalbHOM YPOBHSX (IIOSBUIHNCH
®denepanbHbIe OKPYTa, LIENEBbIE MPOrPaMMbI B cdepe
neMorpaduu U T.1.), HO AeMorpadudeckasi CUTyalus
B CTpaHe OCTaeTCs CIOKHOM. By myun ofHUM U3 KpyTi-
HEHIINX PETHMOHOB MO YHCICHHOCTH HaCEJICHUS,
MockoBckast 006J1acTh UIMEET CBOM JIeMOTrpaduecKre
npoOIEMbl, XapaKTepHbIE HE TOIBKO ISl OOJBIINH-
CTBA KPYITHBIX ¥ IPOMBIIIIICHHO Pa3BUTHIX PETMOHOB,
HO W ISl BCEH CTpaHbl B 1esnoM. [loaTomy BakHO
JIaTh aHATIN3 AeMOTpadUIeCKON CUTyalliu Kak Ha pe-
THOHAIILHOM, TaK U Ha (efiepaibHOM YPOBHSX, UTO
MO3BOJIUT HAWTU MyTH PELICHHs AeMOTpaPrUeCKuX
npobsieM B Hauane XXI Beka [2].

[{enms pabOTHI: TPOBECTH CPABHUTEIHHBIN aHA-
U3 O(UITHATBHBIX CTaTUCTUYECKUX JTAHHBIX TI0 JIe-
MorparuecKuM mpoieccaM (CTaTUKU U TUHAMUKH
Hacenenus) B MockoBckoi oonmacta (MO) 3a 2000—
2015 rr.

MaTtepuanbl u meToAbl

Ha nepBom sTane nposesieH cOOp U aHaINU3 UH-
(OpMaIMOHHO-CTaTUCTUYECKHX WCTOYHUKOB, HAIPaB-
JIEHBI 3a1pocel B DenepabHy0 U TEPPUTOPUATIBHYIO
CITy OBl TOCYJJAPCTBEHHOM CcTaTUCTHKU Poccuiickoii
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®eneparmu (Poccrar, Mocobcrar, MUALL MO) [3—
7]. Ha BTOpOM 3Tane npoBe/ieHa BHIKOIUPOBKA J1aH-
HBIX 10 JeMorpaduuecKuM mpoieccaM B MoCKOB-
CKOM 00JlacTH M3 MOJYyYeHHBIX 0TBETOB Poccrara,
Mocob6ctata, MUAILla MO u ¢ caliTOB COOTBETCT-
BYIOILIUX OpraHu3anuil. MareMaTuko-cTaTucTuye-
CKUU aHaJM3 BKIFOYA BBIYUCIICHUE CpeTHEN apud-
METUYECKOW MPOCTON, MPOLIEHTHOE COOTHOIICHUE
BEJIMYHH, YKOHOMHKO-IEMOTpahUIECKy0 Harpy3Ky
Ha TPYJIOCMocoOHOE HaceleHue, aeMorpadudecKkie
K03((DUIIUEHTHI U CTENEHh SKOHOMUYHOCTH POCTa
HaceJeHUsl.

Pe3ynbTatbl uCcCcnegoBaHus
M ux oocyxaeHune

JlMHamMuKa YMCIEHHOCTH U Ka4eCTBO HACETCHUS
SIBIISTFOTCS] OJTHAMU U3 OCHOBHBIX JIEMOTpauIeCKUX
MoKaszaresieil, KOTOpbIe OMNpEAETSIOTCS Kak pe-
3yJBTAT €CTECTBEHHOTO M MEXaHHYECKOTO JBU-
KEHUsSl HACENICHUs, pAaCIpEeIICHHUs] HaceleHUs
10 TIOJTY ¥ BO3PACTy, TIOCTOSIHHO KHMBYIIIEE Hacele-
HUE U npunuioe [§].

W3 mpuBeeHHBIX JaHHBIX B Tabmuie 1 ciemyer
OTMETHTH TO, YTO YHCICHHOCTh HaceleHus Poccun
¢ Havyasia XXI Beka mpoaomKaeT ObITh HIKE, YeM
B 1990 rogy. OTmMeuaeTcst TEHACHIMS K YBETMUEHUIO
YHCIIEHHOCTH HACETICHUS CTPAHbI, YTO B OCHOBHOM
CBSI3aHO C MpucoearnHeHueM KpbiMa, HO U pu 3TOM
oHa Menblie B 2015 roxy, uem B 1990 roay (1a 1%).

B Lentpansnom dhenepansaom okpyre (LIDO)
YUCIIEHHOCTh HACENCHHS 32 U3yYaeMbId MEePHO]I
BeIpociio Ha 1,9%, a otHocutenbHo 1990 rona
Ha 2,45%.
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Tabnnuya 1/ Table 1

YucneHHocTb HaceneHusa Poccun n Mockoeckoi o6nactu (1990, 2000—2015rr.) /
Population of Russia and Moscow region (1990, 2000—2015)

Tepputopus / YucneHHocTb HaceneHnns / Number of population
Region
1990 2000 2010 2015
abc %* abc %* abc %*
P® (RF) 147 665 081 146 890 128 -0,53 142 833 502 -3,27 146 267 288 -1,01
LIdO (CFD) 38 018 468 38 227 656 +0,55 38 334 809 +0,83 38 951479 +2,45
MO (MR) 6 700 180 6628 173 -1,1 6 752727 +0,78 7231068 +7,92
*N3meHeHuns B % k 1990 roay / Changes in % by 1990.
60 54,8
53,4 0 54,3 53,7 54,1 53,8
46,6 45,7 46,3 45,9 46,2

50 452

40

30

20

’ . . .

0
M/Man XK/Female M/Man K/Female
2000 2015
EPO (RF) ®UDO (CFD) =MO (MR)

Puc. 1. CooTHOLLEHNE MYXHMH 1 XeHLWMH B % 3a 2000 1 2015 roabl /
Figure 1. Male to female ratio in % for 2000 and 2015 years

B MockoBckoii 061acT YUCIIEHHOCTh Haceme-
HUS 3a TOT e nepuoj Beipocia Ha 9,1%, a ¢ 1990 ro-
nmaHa 7,92%.

Takum 00pa3oM, JaHHBIE CTATHKH JeMorpadu-
yeckoro pa3Butus Poccun 1 MockoBckoit obmactu
MO3BOJISIIOT TOBOPUTH, uTO B 90-x rogax XX croe-
TSI OTMEYAJIOCh CHM)KEHHE YHCIIEHHOCTH HaceNIeHUs
B M3y4YaeMbIX TeppuTopusx, Ho mocae 2000 roma
1, ocoOeHHo, k 2015 rogy oTMedaercsi 3HaYUTENTbHOE
yBeNUYeHHE HaceIeHnss MOCKOBCKOW 00macTu. ITo
YBENTUYECHUE YUCICHHOCTH HaceleHuss MOCKOBCKOM
00J1acTH CBS3aHO C PA3BUTHEM 3THX TEPPUTOPHIA,
YBEJIMUYEHUEM YHciIa PadOYuX MECT, YTO MPUBJIEKIIO
OOJIBIIIOE YHCIIO TPYAOCTIOCOOHBIX MUTPAHTOB U UX
ceMeil.

[TpuTox MurpanToB (TpynocrnocodHoro, dep-
TUJIBHOTO BO3pacTa) OKasaj BIUSHUE Ha BO3PACTHO-
MOJIOBYIO CTPYKTYPY HaCEJICHHUS.

JlanHble, IpuBEIEHHbIE Ha pUC. 1, CBUIETENbCT-
BYIOT O COXPaHSIONIEICS TeHIEHIINH MpeBaIupo-

SOCIAL HEALTH AND HEALTH PROTECTION. RESEARCH ARTICLE

BAaHMS JKEHCKON 4YacTH HaceJICHUs HaJ MYXXCKOMN
Ha U3y4aeMbIX TEPPUTOpHIX B Havaie X XI Beka.

Bo3spactHol cocTaB HaceleHHs 32 U3y4aeMbli
HEepHO U3MEHUIICS CIIEAYIOIUM 00pa3oM: KOJIUYe-
ctBO aetrer (0—14 net) B MoCKOBCKOW oOmacTu
yBenuuuiock Ha 21,2%, TpynocnocoGHOro Hacele-
Hus (15—59 ner) na 2,7%, a mur crapiie Tpyao-
crioco6Horo Bo3pacta — Ha 10,3% (0T abcomoTHBIX
3HaueHui) (puc. 2).

IprBenieHHBIE JAHHBIE CBULIETENBCTBYIOT O TOM,
YTO 32 U3y4aeMblii eprol B MOCKOBCKOM PETHOHE
NPOM30IIUIO YBEIHMUEHHE YUCIIAa TPYAOCIOCOOHOTO
HACEJIeHUsI U JIMI] CTapIlie TPYA0CIOCOOHOIO BO3pac-
Ta, IIPU 3TOM CHU3WIOCH YHCIIO JAETEH, YTO BEAET
K YBEJIMUEHUIO SKOHOMUYECKON Harpy3KH Ha TpyZo-
CIIOCOOHOE HACENICHUE U ONPEAENISAeT PErpecCUBHBIMN
TUII BO3PACTHOU CTPYKTYpbI HaceleHUss MOCKOBCKOU
obnactu. Ta ke TeHAeHLMs oTMevaercst 1 o Poccun
B LIEJIOM.
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Figure 2. Distribution of resident population by major age groups by territory (2000 and 2015, %)

Tabnmuya 2 / Table 2

9koHOMUKO-Aemorpaduyeckas Harpyaka Ha 1000 yenoBek TPyA0CNOCOGHOro HaceneHus
HEeTPyAOCNOCOOHbIM KOHTUHIreHToOM (AaeTbMu (0—14 neT) u nMuamMm cTapLue TPyAOCNoCOGHOro Bo3pacTa
(60 net u ctapwe)) B MockoBcKoi obnactu /

The economic and demographic burden on 1000 people of the working-age population
by the disabled contingent (children (0—14 years) and persons older than the working age

(60 years and older)) in the Moscow region.

Fonet / years MN3meHeHna B 20151.k2000r. /
2000 2010 2015 Changes in 2015 to 2000
Harpy3ska netbMu / Load by children 276,5 226,1 266,7 -3,5%
Harpyska noxunsimn / 3954 378.6 405,9 +2.7%
Load elderly people
Harpy3|<.a [eTbMU U MOXWIbIMU / 671.9 604.7 673,6 +0,25%
Load children and elderly people

B 2015 rony usMmenenne aemorpapuyeckoi
Harpy3Kd Ha TPYJAOCTOCOOHOE HACEICHUE HJIET
3a CYET MPEUMYIIECTBEHHOTO YBEIUUYCHUS OJIH
MOXKUJIBIX, YTO HE HOPMAJILHO, TaK KaK B OyayIemM
B TPYJOCIIOCOOHBII BO3PACT BCTYIIST MEHBIIIE IETEH,
9eM M3 TPYJIOCIOCOOHOTO KOHTHHIEHTA MePer Iy T
B IpyIIly NOXWIbIX. B HacTosmiee Bpems yBennue-
HUE KOHOMHUKO-/IEMOTpahUuecKoi Harpy3Ku Ha TPY-
JIOCTIOCOOHOE HacesieHne MOCKOBCKOM 00J1acTH Mpo-
HCXOJUT MPEUMYIIIECTBEHHO 3a CUET JIUIl CTapIie

TPYIOCIIOCOOHOTO HACENEHUsI, UYTO OMpEEIseT pe-
TPECCUBHBIN THI CTPYKTYPHI HACETICHUSI.

Murpaiiust — CJIOKHBIN MPOIECC MepemMenie-
HHS HACEJICHMS, UTPAIOIINI BaXXHYIO POJIb B 3KO-
HOMHMYECKOM Pa3BUTUU PETHOHA, B (hOpMUPOBAHUHI
U pa3MeIIeHUH YUCICHHOCTH HaceneHus. IHTeH-
CHBHOCTH JIAHHOT'O BHJa JBWKCHUS HaceJeHMS
B 3HAYUTEILHOU Mepe onpeAessieTcss UMEIOIUMHU
MECTO COLHATbHO-YKOHOMUYECKHUMHU YCIOBHUSIMH
Ha TEPPUTOPHUU.
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Figure 3. The coefficients of the net migration rate in 2000—2015 (per 10 000 population)

C 2002 mo 2006 rr. B MockoBckoi obnactu
OTMEYAETCsl PE3KOE YBEIMYEHUE KOJINYECTBA IPH-
ObIBIIMX MHUTPaHTOB, ¢ 2002 mo 2005 rr. yBenudeHue
npuObIBIIUX MUTPaHTOB B [|IPO u PD. B nepuop
2007—2009 rT. NpOUCXOIUT HEKOTOPOE CHUKEHUE
murpanuoHHoro nputoka B OO u MockoBckyto
001aCTh, YTO MOXKET OBITH CBSI3aHO C TIEPUOJIOM MU-
POBOr0 SKOHOMHYECKOI'0 KPU3UCa, KOTOPBI 3aTpo-
Hyn u Poccuro. C 2009 r. mo Hacrosiiee BpeMst
OTMEUAETCs IJIABHOE U HE3HAUUTEIBHOE YBEINYCHUE
MUTPallMOHHOIO NpuTokKa, npuyem B LIPO u Moc-
KOBCKYIO 00JIACTh IPEUMYIIIECTBEHHO 32 CYET MEX-
PEroHaNbHON MUTPALIUH.

Takum 00pazom, YUCIEHHOCTh HaceneHus MO
B Havyasie XXI Beka uMeeT TeHICHIIMIO K YBelnye-
HUIO B CBSI3M C MPUTOKOM TPYAOBBIX MUI'PAHTOB
B DKOHOMHYECKHU U MPOMBIILICHHO Pa3BUTHIN pe-
ruoH Poccun.

Bocnpou3BoacTBO HaceneHus

PoxmaeMocTs — BaXkHEIIasg YaCTh BOCIPOU3-
BOJICTBA HaceJIeHUs U, B KOHEYHOM CueTe, OHa OIpe-
JIETsIeT poCT (MK yOBLIIb) HAPOAOHACEIIECHHUS.

3a mocnenHuit 25-netHuil nepuon B Poccun
MPOU30IIUTH pPe3KHe U3MEHEHUs KaK B 00J1acTH JKO-
HOMUKH, COLIMATIBHOTO MOJIOXKEHUS IPaXKaaH, Kyjb-
TYpBI, TaK U B JeMorpagudeckoil curyanuu. B pe-

SOCIAL HEALTH AND HEALTH PROTECTION. RESEARCH ARTICLE

3yJIbTAaTe 3TUX U3MEHEHHI OTMEUEHO 3HAUYUTEITBHOE
YMEHBIIECHUE POXKTAEMOCTH, YBEIHMYCHHE OOIIeH
CMEPTHOCTH HACEJICHHUSI U OCOOCHHO CMEPTHOCTH
B TPYJOCTIOCOOHOM BO3pPAacTe Y MYKUUH U JKEHIINH,
a TaKXKe CTapeHHe HACEICHHs. JTH MPOLIECCHI 3aTPO-
Hy7 M 1 MOCKOBCKYIO 0071aCTh.

B Mockosckoii oomactu ¢ 2000 o 2015 rogsr
KO3 PUIMEHT poXk1aeMOCTH yBenuuuics ¢ 7,3%o
10 12,9%0 (Ha 76,7%) u ctai BelllIe 1a)ke YPOBHSA
1990 rona; B HPO ¢ 2000 no 2015 roxasl ko3 du-
LUEHT POXKAAEMOCTH NOBBICUICS € 7,7%0 10 11,4%0
(na 48,1%) u nemHoro cran Boiie ypoBHas 1990 rona;
B PD ¢ 2000 mo 2015 roasr koadduiiveHT poxaa-
eMOCTH ToBBICHIICS ¢ 8,7%0 10 13,3%0 (Ha 52,9%),
0JTHaKO ocTaeTcs Hxke ypoBHs 1990 rona (puc. 4).

CymmapHbIii K03(hGHUIUEHT POXKIAEMOCTH TPET-
CTaBIIsIeT cO0OM CyMMY BO3PACTHBIX KO3(h(HUIMEHTOB
POKIaeMOCTH ISl BO3PACTHBIX TPy HACEICHHS
B uHTepBasie 15—49 ner. [laHHbIi MOKa3aTeIb CBU-
JIETEILCTBYET CKOJIBKO B CPETHEM JCTEH ponIia Obl
OJTHA KEHIIIMHA Ha MPOTSHKEHUH BCETO PENpOyKTHB-
Horo riepuofa (15—49 ner) mpu coxpaHeHUH B KaX-
JIOM BO3pacTe YpOBHS POKIAEMOCTH TOTO TOJQ, JJIsI
KOTOPOTO BBIYMCIICHBI BO3PACTHBIE KOI(PPHUITMECHTHI.
Bemranna xoaddurmenta He 3aBUCUT OT BO3PACTHOTO
COCTaBa HACEJCHHSI M XapaKTepH3yeT CPEIHHUN Ypo-
BEHb PO’KJIAEMOCTH B JAHHBIN KaJICHIAPHBIN MIEPUO]T.
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Figure 4. Fertility rate in the Russian Federation and individual regions 2000—2015. %o
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Ha OJHY XEHLUMHY PENPOAYKTMBHOr0 Bo3pacTa) /
Figure 5. Total fertility rate (average number of births per woman of reproductive age)

AHanmu3 cymmapHOTO KO3 duImenTa poxia-
€MOCTHU CBUJIECTENBCTBYET O TOM, YTO B MOCKOBCKOIA
001aCcTH COXpaHsIeTCss MOHOHYKJICAPHBIN THUIT CEMbH
(1—2-neTHast cembsi), T.€. HET PaCIIUPEHHOTO BOC-
NPOM3BOJICTBA HaceseHus. [laHHas TEHIEHIHUS OT-
MevaeTcst 1 o P® B nenom (puc. 5).

CmepTHOCTb HaceneHus
B noxkazarensx CMCPTHOCTH HAXOIOUT OTPAXKC-
HHUE CJIOKHOC BBaHMOI[eﬁCTBHC I[CMOl"pa(I)I/I‘-ICCKI/IX,
COMaJIbHO-3KOHOMHNYECCKNX, MCIAHUKO-COLIMAJIBbHBIX
U Ipyrux (HakTopoB, OKA3BIBAIOIINX MPSMOE U KOC-
BCHHOC BJIMAHHE HA YPOBCHb U TCHACHIIMN CMEPTHO-
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Figure 6. Total mortality rate of the population of the Russian Federation
in 1990, 2000—2015 (%o)

CTH, KOTOpasi B U3BECTHON CTENEHU XapaKTEepPHU3yeT
cocrosiaue 310poBhs Hacenenus (Konecaukos b.JI.,
2007 u np.) [9].

[ToMyuMO BIMSIHMSI HA YMCIEHHOCTh HACEJICHHUS
CMEPTHOCTh OKa3bIBaeT CYIIECTBEHHOE BO3/ECHCTBUE
Ha BO3PACTHYIO CTPYKTYPY, XOTS €€ pOjb B 3TOM
ACIIeKTe HECKOJIbKO MEHBIIE, YeM POKIAEMOCTbD.
C npyroii CTOpOHBI, ypOBEHb CMEPTHOCTH 3aBHCHT
OT BO3PACTHO-IIOJIOBOTO COCTaBa HAcENEHUs, B TOM
qucie TpyaocnocooHoro [10].

AHanu3upys mokazareian o0ieil CcMepTHOCTH
no PO, [I®O, MockoBckoit 001acTH, ClIeayeT OT-
METHUTh:

— B P® xoadounuent obuer cMEPTHOCTH
3a uzyvaembii nepuon ¢ 2000 r. mo 2015 r. cHu-
suncst Ha 15,6%, omgHako koaddunuent B 2015 r.
no oTHoteHuo K 1990 . Ha 16,1% Bb1me (13,0%o);

— B PO xorddunmeHT obmer cMepTHOCTH
3a uzydaeMblid nepuon ¢ 2000 r. mo 2015 r. cHu-
swics Ha 22,9%, ogHako ko3 duiueHT oOmien
cmeptHOocTH B 2015 1. o cpaBHeHuo ¢ 1990 r.
Boime Ha 3,1% (13,5%o);

— B MockoBcko# o6iacTu koddduimeHt o6-
e CMEPTHOCTH 3a n3ydaembld nepuon ¢ 2000 r.
no 2015 r. camsuncs Ha 24,8%, oqHako kod(duiiu-
eHT oOmel cMepTtHocTH B 2015 T. O CpaBHEHUIO
¢ 1990 r. Beimre Ha 7,4% (13,0%o).

SOCIAL HEALTH AND HEALTH PROTECTION. RESEARCH ARTICLE

[Tpu popmupoBanny 1 U3MEHEHUH JIeMOTpadu-
YEeCKHUX IMPOILIECCOB BAXKHYIO POJIb B HCCIETYyEMOM
TEPPUTOPHU UTPAET U3MEHEHUE XapaKTepa BO3pacT-
HO-TIOJIOBOW CMEPTHOCTU U OCOOEHHO Y TPYIOCIIO-
cOOHOTr0 HaceIeHusl.

3a uzyuaemsiii nepuoj ¢ 2000 o 2015 rr. ko-
s dunment obmeit cmeptaocTy Ha 1000 yenoBek
yMmeHbplmics Ha 25%, cpeau MyxuuH Ha 29,5%,
cpenu keHIMH Ha 17,9%. ¥V nereli 3a uzy4yaemslii
nepuoa KodQPUIUEHT CMEPTHOCTH YBEIUUYUIICA
B 5 pa3, IpuyYeM y MalTbYHMKOB B 4,5 pa3a, y IeBOUEK
B 5,5 paza. Y iu11 Tpy10COCOOHOTO BO3pacTa 3a u3y-
YaeMblid epruo]i K03()(UITMEHT CMEPTHOCTH YMEHb-
mmcst Ha 40,9%, npuueM y myxuuH Ha 44,1%,
y skeHIuH Ha 32,7%. Y nui crapiie Tpyaocnocoo-
HOTO BO3pacTa 3a U3y4aeMblil iepuoj] KO3 PuimeHt
o011el cMepTHOCTH yMeHbLIIcs Ha 25,1%, npuyem
y My>X4uH Ha 26,1%, y >xenmuH Ha 22,7%. Ctout
OTMETHUTb, YTO JAHHbIE MOKA3aTelId BO3PACTHO-IIO-
noBoro kodddunrenta cmeptHoctu 3a 2015 rox
BhIIIe, 4eM B 1990 roay (puc. 7).

C TOYKM 3peHHS TIOTEPh MHBECTUITMH (YaCTHBIX
1 TOCY/IapCTBEHHBIX ), KOTOPbIE OBLIN BIOKEHBI B 00-
pa3oBaHue, BOCIIUTaHUE, MPOGECCHOHATBLHYIO MOJT0-
TOBKY, COXpaHEHHUE 3/10POBbsI PEXKIEBPEMEHHO YMEp-
Iero 4eJoBeKa, HauOOJBIIYI0 3HAYUMOCTh HUMEET
CMEpPTHOCTh B Hayaje TPyJ0CHOoCOOHOT0 BO3pacTa.
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Figure 7. Age-sex mortality rate in the Moscow region in 1990, 2000—2015 years
(the number of deaths per 1000 people)
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Figure 8. Number of deaths in working age in Russia, Central Federal district,
Moscow region 2000 and 2015 (in %)
Tabnnua 3 / Table 3
KoadduumeHT MnageH4eckom cMepTHOCTHU (Yncno aetein ymepwmx go 1 ropa), %o /
Infant mortality rate (number of children who died before 1 year), %o
TeppuTopus / region 1990 2000 2005 2010 2011 2012 2013 2014 2015

P® (RF) 17,4 15,3 11,0 7,5 7,4 8,6 8,2 7,4 6,5
LIPO (CFD) 16,0 13,6 10,0 6,6 6,5 7,8 7,6 6,5 6,0
MO (MR) 15,1 13,3 9,8 6,7 6,1 7,4 7,1 6,8 4,8
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3a u3y4yaeMblil Iepruo]; CMEPTHOCTh HACETICHUS
TPYOCIIOCOOHOTO BO3pacTa CHU3MIACh HA BCEX Tep-
putopusix. Tak, ¢ 2000 o 2015 r. B P® cmepTHOCTH
TPYIOCTIOCOOHOTO HACEJNICHNsI CHU3WIIACh B a0COIIOT-
HBIX 3HaUYeHUAX Ha 27,4%, B LIDPO Ha 31%, B Moc-
KOBCKOM o6mactu Ha 29,2%. [1o nmony otmevaercs
cTabWiIbHas TEHACHIUS B COOTHOILIEHUU MYXYHH
u xeHmH 1 : 4 (puc. 8). CTOUT OTMETHTh U HE3HA-
YUTENIbHYIO TEeHJICHIIMIO HAa YMEHBIIIEHUE TOJIH MYK-
YUH U YBEJIIMUEHHE JOJU KEHIIUH B CMEPTHOCTH
TPYZIOCTIOCOOHOTO HACENIEHHs Ha BCEX TEPPUTOPUAX
3a U3y4aeMblii epuos (B aOCOMOTHBIX 3HAUEHUSX),
YTO paHee OTMEYalld U Ha JAPYTUX TEPPUTOPUSIX
[11].

CMepTHOCTh B TPYAOCHOCOOHOM BO3pacTe
B MOCKOBCKOI 001acTH 3a U3ydaeMblid TIEpUO/] Xa-
paKkTepu3yercss TeM, 4TO JIOJsl YMEPIIUX TPYAOCIHO-
COOHOTO BO3pacTa B OOIIEH YUCIEHHOCTH YMEPIITNX
Bermka — ot 22,0 10 27,0%. Y My>K4uH CMEPTHOCTb
JOXOIUT B TpyaocrmocoOHOM Bo3pacTe 1o 41%
0T 00IIell CMEPTHOCTH, a MO0 CPABHEHUIO CO CMEpT-
HOCTBIO B TPYJOCIOCOOHOM BO3pPAcTe OTHOCUTEIHHO
JKeHIMUH 79%, B CBS3W C 4Y€M MOKHO TOBOPUTH
0 CBEPXCMEPTHOCTU MYXKUHMH TPYAOCIOCOOHOTO
BO3pacTa.

KomnnuecTBo >KeHIIMH, yMEpIIUX B TPYIOCIIO-
coOHOM BO3pacTe, B 4 pa3a MEHbIIIE, YeM MY>KUHH.
Jomnst B 001mIe YMCIEHHOCTH YMEPIIUX >KCHIIHH
oT 9,1% mo 11,2% 3a uzydaemslIii mepuo.

CTtouT OTMETUTHh TEHJEHLUUIO CHI)XEHUs
MIIaJICHYECKOW CMEPTHOCTH Ha U3Y4aeMbIX TEppH-
topusix. [lo cpaBHeHuto ¢ 1990 rogom cHux’EHUE
MJIaJIEHYeCKOW CMEPTHOCTH OoJiee CyIIEeCTBEHHOE,

YTO TOBOPHUT 00 3((HEKTUBHOCTH PaOOTHI TEAHAT-
pudeckux ciayx0 (Tabi. 3).

EcTecTBEeHHbIN NPUPOCT
(yObinb) HaceneHus

AHan3upys JaHHbIE €CTECTBEHHOTO IBUYKEHUS
HACEJICHHSI, MOYKHO CJIeJIaTh BBIBOJ O TOM, YTO €CTe-
CTBEHHBII MPHUPOCT HaceJeHus: B MOCKOBCKOM o0ia-
ctu B Havyane XXI Beka SBI€TCS OTPUIATEIbHBIM
(yOBLIB), HO UMEET TEHACHITUIO K MOJIOKUTEITHHOU
nuHamuke. Tak, 3a u3ydyaeMblil IEpUOJ BpEMEHHU
ecTecTBeHHasl yObUTb HaceneHus cHuzmiach ¢ —10,0%o
110 —0,1%0 B MOCKOBCKOH 00JIaCTH.

Nwmes mokazaTeny BOCIIPOM3BOJICTBA HACEIICHUS,
MOHO pacCUuTaTh MOKa3aTeilb CTENEHU 3KOHOMHY-
HOCTH pOcTa HaceyneHus: (000poTa HaCEIeHHs) KaK
OTHOIIEHHE €CTECTBEHHOI'0 IPUPOCTa K CYyMMHPO-
BaHUIO POAUBIINXCS U YMEPIINX B TEUCHHUE TOJIA,
YMHOXEHHOE Ha CTO, OH JIa€T BEIIMUUHY 000pOTa
HaceJIeHUs, T.€. SKOHOMUYHOCTh POCTa HACEJICHHUS.
ITo meromuke M.B. Kypmana (1976) (uut. o A.C. Mu-
noBuoBY, 1983) [12, 13] Hamu paccuuTaH mokasa-
TeJTbh YKOHOMUYHOCTH pocTa (000poTa) HACEICHUS
MockoBckoii o6acTu (Tadi. 4).

W3 npuBeneHHBIX BbIIIE JaHHBIX BUIHO, YTO
CTeNeHb YKOHOMUYHOCTH pOcTa HaceleHus Moc-
KOBCKOI1 001acTH MMeeT OTpULaTeNIbHOE 3HAUCHHE
¢ 1990 roga no 2015 roxa, korma oTMe4daeTcs Mo-
JIO)KUTETFHOE 3HAYCHHE CTETICHU SKOHOMHUYHOCTH
pocTa HaceldeHUs. ITO CBUJETEIbCTBYET O TOM, UTO
MOKazaTeal 3KOHOMUYHOCTH pocTa HaceneHus Moc-
KOBCKOM 00J1aCTH ITPETEPIECBAOT pazHbIe (POPMBI IKO-
HOMHYECKOTO Pa3BUTHUS 332 CUET TMOBBIIIAIOIIETOCS,
a 3aTeM CHIDKAIOIIETOCS YPOBHS CMEPTHOCTH.

Tabnnuya 4 / Table 4

CTteneHb 3KOHOMU4YHOCTU pocTa HaceneHua MO B 1990, 2000—2015rr., % /
The degree of economic growth of the MR population in 1990, 2000—2015, %

. Cymma poauyBLLINXCS
Yurcno poamBLUMXCS, Yucno ymepLumx, EcTecTBeHHbIN U YMEDLLIVX CTeneHb 9KOHOMUYHOCTHU
TbiC. YenoBek/ Num- TbiC. Yenoek/ Number | npupocT (ybbinb), %o / ymep ’ pocTa Hacenenus /
lop . . TbIC. YenoBek / result
ber of births, thou- of deaths, thousand Natural increase . Degree of economy
sand people people (diminish) of births and deaths, of population growth
thousand people
1990 68,4 81,6 -1 150 -1/150*100 = -0,67
2000 47,7 112,5 -1 160,2 -1/160,2*100 = -0,62
2010 76,9 108,9 -1 185,8 -1/185,8*100=-0,54
2015 941 94,2 1 188,3 1/188,3*100=0,53
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Tabnnua 5/ Table 5

CpepnHas NpoaoKUTENbHOCTb NpeacTosLWwen XXN3Hn HaceneHna Poccuiickonn ®epepauun,
LleHTpanbHoro ¢depepanbHoro okpyra, Mockoeckoi obnactu /
The average life expectancy of the population of the Russian Federation,
the Central Federal district, the Moscow region

Tepputopus, rogpl / Bce HaceneHue/ all population
Region, years
O6a nona / My>uynHbl / Man JKeHwwmHbl / Female
Both sexes
Poccuiickas Pepepaums (RF)
2000 65,27 59,00 72,20
2010 68,94 63,09 74,88
2015 71,39 65,92 76,71
LIPO (CFD)
2000 65,53 59,10 72,48
2010 69,93 64,17 75,65
2015 72,72 67,49 77,71
MockoBckas 06nactb (MR)
2000 65,23 58,53 72,56
2010 69,13 63,29 74,92
2015 72,26 67,05 77,12

BakxHO OTMETHTH, YTO AaHHBIN MOKa3aTelb
JIETKO PACCUYUTHIBAETCS M XapaKTepU3yeT TOJIBKO
KOJIMYECTBEHHYIO CTOPOHY MPOLIECCOB POKIAEMOCTH
U CMEPTHOCTH, HO TIPU 3TOM, Ha Hall B3TJISI, JA0-
0aBIsAET Psi/i JOMOJHUTENBHBIX IITPUXOB B aHAIIN3
0COOEHHOCTEH 1eMorpaduuecKoro pa3BUTUs 000
TEPPUTOPHH.

OpanM U3 ToKa3aTenel 0OIEeCTBEHHOTO 3/10-
POBBSI, COSTUHSIFOIIMM B ceOe Bce JieMorpaduniecKue
MPOLIECCHI, SBISIETCA CPEHSS MPOIOJIKUTEIBHOCTD
npencrosimen xu3an (CIITDK). Ananu3 npuBeneH-
HBIX TAaHHBIX (Ta0J1. 5) MOKa3all, 4To 3a U3y4aeMbIil
nepuoj Bpemenu nokazarens CIITTK yBemuamics
Ha BCEX TEPPUTOPUSX, XOTSI U OCTAETCS HUXKE, YEM
B crpanax-munepax mo CIIDK (I'onkonr, Cunrarmyp,
Ucnangus, Anonus, [Iseuns, @unnsuaus, Hopse-
rusi, Ucnanus u 1.1.) [14].

B MockoBckoit obmnactu nokazatens CIITDK
B 2015 roxmy cocraBun y My»unH 67,05, a y )KEHIMH
77,12 ner. Takum oOpa3oM, XEHIIUHBI KXUBYT
Ha 10,07 ner nombiue, yem My>kuuHbl. [1o cpaBHEHMIO
¢ 2000 romom B MockoBckoit obmactu CIIITK
YBEIMYMUIIOCH Y 000HX MOJIOB ¢ 65,23 1o 72,26 ner
k 2015 roay (+7,03 ner).

BbiBOAbI

Takum 00pazom, YMCIEHHOCTh HaceleHus: Moc-
KOBCKOI obnacTtu B Hauane XXI Beka mpojomkaer
YBEJIMYUBATHCS. ITO YBEJIMYEHUE MTPOUCXOJIUT B OC-
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HOBHOM 32 CUET MUTPAHTOB, MPUOBIBAIOIINX U3 CO-
CE/IHUX PETHOHOB CTPAHBI U 3apyO0eKbsl.

My>x4uiH B MOCKOBCKO#M 001aCTH MPOKUBAET
46,2%, a s»xeummd 53,8%, T.e. )KEHILHUH OOJIbIIE, YeM
MY>K4HH, YTO B CBOIO OU€peb MOXKET CIIOCOOCTBO-
BaTh MOBHIIICHUIO POXKIAEMOCTH B 00nactu B Oy-
DYILEM.

B MockoBckoit 00611acTi MaJTbulKOB POXKIAETCS
OoubllIe, 4eM J1eBoYeK, Ha 6%, U 3TO MPEUMYIIECTBO
coxpansetcs A0 30-jeTHero Bo3pacra. A HaUMHAs
¢ 35 J1eT KOMYECTBO JKCHIIMH HAaYMHAET Ipeodia-
JaTh HaJl KOJIMYECTBOM MY>XKuuH Ha 3,5%. [lannas
TEHJCHIIUS COXpaHSAETCs 10 75 JIET U cTapiie.

CaMmoe 3HaYMTEIbHOE NMPEUMYIIECTBO KOIUYE-
CTBA >KEHIIMH HaJ KOJIMYECTBOM MY>KYUH B TPYIO-
croco6HOM Bo3pacTe oTmedaercs B 50—59 mer
1 coctaBisieT 35%. A B JalnbHEHIIIEM TPEHMYIIIECTBO
COXpaHsETCA U JaXKe YBEJIMUHUBACTCS.

[To nannbM nepenucu Hacenenus 3a 2010 rog,
HacesleHne MOCKOBCKOI 00J1acTH UMeeT cpeiHui
Bo3pacT 43,3 roga (MyxuuHbl — 37,3 NeT, JKEHIIH-
el — 42,9 nert). Takum o6pazom, Hacenenue Moc-
KOBCKOM 0071acTH 4yTh cTapee, yeM Hacenenue Poc-
cuiickoil Penepannu, rae CpeaHUN BO3pacT COCTaB-
aset 39 ner.

Bospactaeie rpynmbl HaceneHus obnactu (op-
MUPYIOTCS 110 pErPECCUBHOMY TUILY: 1eTH — 15,9%);
TpyaocnocoOHoe HaceneHne — 59,8%, a jui crapie
TpynocmnocoOHoro Bo3zpacta — 24,3%. DKOHOMHKO-
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nemorpaduueckas Harpy3ka AETbMU U MOXKHIBIMU
Ha TPyJ0CTIOCOOHOE HAaceJIeHNEe COCTaBIISIET Ooee
40%. YBenuueHue 3KOHOMHUKO-AeMOrpaduyecKkoit
HArpy3KH MPEUMYIIECTBEHHO MPOUCXOAUT 33 CUET
JIMII CTapIle TPYAOCIOCOOHOTO HAaceJIeHHUs, 4TO TO-
BOPUT O TOM, YTO B OYIyIIIEM TPYIOBBIX PECYPCOB
B TIPOMBIIIUIEHHO Pa3BUTON 00JIACTH YOABUTCS U TIPU
COXpPaHEHUHU TEHACHIIMHU YBEIUYUTCS YKOHOMHKO-
neMorpaduueckas Harpys3ka Ha TPYJI0CIOCOOHOE
HacesneHue. [loaToMy B TaHHOW CUTyaIlUu MPUTOK
TPYIOBBIX MUTPAHTOB OIpaBIaH, TeéM OoJiee YTO OH
UJET B OCHOBHOM 32 CUET MHUIPAHTOB TPYJOCIO-
coOHOTO BO3pacTa.

Koaddurment poxmaemoctu B peruone ¢ 2000
mo 2015 roapl moBwIcUIICS Ha 76,7% ¥ CTAIl BBIIIC
ypoBHs 1990 ropa, 4To HECKOJBKO OTJIMYAETCS
OT MOKa3aTeIell APYTrux TEPPUTOPHIA.

AHnanus cymmapHoro ko3 duimerTa poxia-
€MOCTH CBUJETENBCTBYET O TOM, YTO B MOCKOBCKOI
001aCcTH COXpaHsIeTCss MOHOHYKJICAPHBIN TUIT CEMbH
(1—2-nmeTHas cembs), T.€. HET PaCIIUPEHHOTO BOC-
MPOM3BOICTBA HaceNeHus. JlaHHas TeHICHIHS OTMe-
yaercst 1 o Poccutickoit @eaepanuu B [ETOM.

B nauane XXI Beka ko3 puuHeHTH poxxaa-
€MOCTHU B CTpaHax 3amaja, 3a uckiaoueHuem CIILA,
HAXOJSATCS HIDKE YPOBHS 3aMEIICHUS U COXPAHSIOT-
Csl B TEUEHHE HECKOJIBKUX IECATHIIETAN B 3aIra HoOI
EBporie. Cymmapabiii KO3 OUITMEHT POKIAEMOCTH,
OTpaXKaIOIINI PENPOTYKTUBHOE MTOBEACHHE KEHIIIVH,
KOTOpBIE Havalu poxath aereil 15—20 net Hazan,
ymai HWKe YPOBHS 3aMEIIeHHs TIOYTH BO BCEX CTpa-
Hax 3anagnon EBpomnsr [15—17].

OcobeHHOCTh CMEPTHOCTH HaceneHus: MOCKOB-
CKOM 00JI1aCTH 3aKJIFOYaeTCsi B TOM, YTO Yy JETeH
U 0COOEHHO B TPYAOCIIOCOOHOM Bo3pacTe Kod(du-
IIMEHT CMEPTHOCTU BBIIE Y MY)KUHMH, YEM >KCHIIVH.
Y My>X4lH CMEPTHOCTH JIOXOJHT B TPYAOCTIOCOOHOM
Bo3pacte 110 41% ot obmelt cmeptHOcTH. Konnue-
CTBO XEHIINH, YMEPIIUX B TPYAOCIIOCOOHOM BO3-
pacte, B 4 pa3a MeHbIIIE, YeM MYK4uH. XOTSI OTMe-
yaercss TEHJEHLMS Ha yBEJIUYEHUE CMEPTHOCTH
U Cpeu KEHIIUH BO BCEX BO3pacrax, 0COOCHHO
B TPyA0CTIOCOOHOM BO3pacTe.

SOCIAL HEALTH AND HEALTH PROTECTION. RESEARCH ARTICLE

EcrecTBeHHbI npupoCcT HaceneHuss MocKoB-
ckoif obnactr 3a 15 ner XXI Beka nMmeeT HEOOIIb-
110€, HO OTPHIIATEIHFHOE 3HAYCHUE, TaK KaK Haceye-
HHE YOBIBAET, a YBEJIMUYCHUE YUCICHHOCTH HACETICHHUS
UJIET IPEUMYIIECTBEHHO 32 CYET BHICOKOM MUTPALIUH.

[IpencraBiieHHbIE TaHHBIE CBUETEIbCTBYIOT
0 TOM, 4YTO B MOCKOBCKOI 00J1aCTH MMEET MECTO
CBEPXCMEPTHOCTh MY>KYUH TPYJIOCTIOCOOHOTO BO3-
pacta. DTOT moKa3aTellb OKa3bIBae€T OONBIIIOE BITU-
SITHHE Ha JIeMOrpaduuecKyro CUTYallui0 B PErHOHE,
KOTOpasi, B CBOIO OuY€pe/ib, OKa3bIBAET BIIUSHUE
Ha (hOPMHUPOBAHKE COIMATBHO-I)KOHOMUYECKOTO O1a-
TOTOJIYYHsI PETHOHA U CTPAHBI.
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Methods of Forming Humanistic Values
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of Learning a Discipline “Internal Diseases”

M.V. Alekseev, K.A. Fomina, L.D. Makoeva,
K.I. Tebloev, G.V. Arkad’eva

Evdokimov Moscow state medical and dental University, Moscow, Russian Federation

Abstract. Actuality: the article deals with the actual problem of spiritual and moral education of students in medical schools.
Aim: design of practical classes and original tasks for medical students aimed at the formation of general cultural and professional
competencies. Materials and methods: the innovative method of organization and practical training on the discipline “Internal
diseases” is offered. The study included 123 students (64 and 59 in the experimental and control groups, respectively). Results:
in the experimental group, the average score for the lesson according to the results of the final test control was 89%, in the control
group — only 78%, and the overall level of knowledge increased by 9% compared to the control. Conclusion: the effectiveness
of the proposed method of training is confirmed by the results of the pedagogical experiment and contributes to the formation

of General cultural and professional competencies.
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B Hacrosiee BpemMsi B COBpEMEHHOM POCCHUIA-
CKOM 3/IpaBOOXPAHEHUU CII0KUJIACh HEMPOCTasl CU-
Tyauus. I3 oka3aHus MEAUIIUHCKOM TOMOIIY OHA
npeBpaTuiach B Chepy phIHOYHOTO MPEAOCTABICHUS
yCIIyT, TIEpecTaga OMUPAThCs Ha TYMaHUCTHYECKUE
ueHHoctu [1, 2].

JlyXOBHO-HPAaBCTBEHHOE BOCIHMTAHHUE CTYICH-
TOB — OJHA M3 BaxXHEUIuUX 3amau Poccuiickoro
rocynapctaa [3, 4].

B Konnenuum momepHu3anuu oOpa3zoBaHUS
Ha nepuoa 10 2020 r. yka3aHo, UTO «BOCIUTAHHE
JIOJDKHO CTaTh HE OT/AEIbHBIM 3JIEMEHTOM BHEYpPOU-
HOT'O IEJaroruuecKoro JeHCTBHS, a HCOOXO0aMMOM
OPTaHWYHOW COCTABJIAIOIIEH MEAarornyecKou nes-
TETLHOCTH, HHTETPUPOBAHHON B OOIIMH MPOIIECC
oOyueHus U pa3BuTus. BakHeilue 3agauu BOCIH-
TaHUsI — (HOPMHUPOBAHKE TPAXKITAHCKON OTBETCTBEH-
HOCTU U TPABOBOT'O CaMOCO3HAHMS, POCCUMCKOM
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WUJIEHTUYHOCTH, TYXOBHOCTH U KYJbTYpPbl, NHULIUA-
TUBHOCTH, CAMOCTOATEIbHOCTH, TOJIEPAHTHOCTU»
[3, 4].

Benukuit pycckuit nenparor K.JI. Ymuuckui
CUHTAJ, YTO BOCIIUTAHUE JIOJKHO OIMPAThCs HA Ha-
[MOHATbHBIE OCOOCHHOCTH, HAPOJAHBIC TPAJAUIIHH,
HMMEHHO 3TOT ITyTh BEPHBIH, IPOXYKTUBHBIN. 110 MHe-
HUIO poccuiickoro yueHoro-negarora A.M. HoBuxko-
Ba, CyTh HAIMOHAJIbHOM uaen Poccru B HBIHEIIIHUX
YCIIOBHSIX MOTYT COCTAaBUThH 3 0000IIaroIIMe IIEHHO-
CTH — JYXOBHOCTb, HAPOJAHOCTb, JE€P>KABHOCTH [5].

[Tegarornyeckuii ONBIT MOKA3bIBAET, YTO CYILIE-
CTBYIOIIIAsi CUCTEMA TOJITOTOBKHU OyIyIIMX Bpauden
HEZ0CTaTOYHO MCIIOJIb3YET UMEIOIIMICS TOTEHIAA
Pa3IMYHbIX AUCUUIUIMH Ha 2-i CTYNEHU 00y4YeHHs
B MEJIUIIMHCKOM BY3€ U HE B MIOJTHON MEPE YUUTHIBAET
TpebOoBaHusI, MPEABIBIISIEMbIE OOIIECTBOM K JINYHOCT-
HBIM KaueCTBaM Bpaua.

OPI'AHMBAINA 3IPABOOXPAHEHM 1 OBINECTBEHHOE 3/I0POBBLE. HAYYHAS CTATDBA
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Figure 1. Formation of the future doctor’s personality

OnHaKO BBICHINE MEIULIMHCKUE YUPEKICHUS
JIOJDKHBI OBITh HE TIPOCTO «KY3HUIIEH KaJIpOB», a CIO-
COOCTBOBAThH TAK)KE PA3BUTHIO BHICOKOHPABCTBEHHOM,
JyXOBHOMU JIMYHOCTU. be3 hopMupoBaHus y CTyIECHTOB
HPABCTBEHHBIX UYBCTB, OOJIMKA W TMOBEICHUS HEBO3-
MOYKHO CTAHOBJICHHE JTUYHOCTH OyAyIero Bpaua
(puc. 1) [1, 2, 6—10]. Eme B.M. bextepeB mucain:
«Ecmu 6ompHOMY TOCIIE pa3roBopa ¢ BpauoM He CTa-
HOBUTCS JIETYE, TO EMY HE MECTO B MEJULIUHEY.

M.B. AnekceeB (KaHIMIAT TE€IarorHYE€CKUX
HayK, JIOIIEHT Kadeapsl MeAarorukKu U ICUXOJIOTHH
OI'BOY BO «MocCkoBCKHIT MeIUKO-CTOMATOJIOIH-
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yeckuil yauepcureT um. A .M. EBnokumoBa» Mun-
3apaBa Poccun) ¢ 1enbio aHaImM3a CI0XKHOTO (eHo-
MeHa «Bpaw» npensoxun pasaeneHue ero Ha Kom-
IIOHEHTBI. Y CJIOBHO 3TO MOKET OBITh IIPEICTABIECHO
B BUzie popMyisl «Bpauy = «Henosex» + «Cnenna-
micT». Ota opMmyna Oblia pealn3oBaHa B IPH3HAH-
HOU OJTHOM U3 JIyUIIUX B MUPE OT€YECTBEHHOM LIIKOJIE
Bpaueil (puc. 2). Bpaueii nameit OTun3Hbl Beeraa
00BEeUHANN TaKue O0IIHe KauecTBa, KaK BHICOKHM
IPO(EeCCHOHATIN3M 1 BBICOKOHPABCTBEHHBIE LIEHHO-
ctu. City>)keHrue CBoeMy JIelly U MalMeHTy ObUTo JIs
HUX IJ1aBHOW LENBIO JKU3HM.
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BOTKUH MyOPOB BOWHO-ACEHELKUIA
Cepreii MeTpoBuy MatBe# SkoBnesuY BaneHTUH ®ennuKkcoBuY

4

b ¢
BPAY = YEIOBE( + CIIELMATUCT

/.

]

FAA3 Yrnos FNUHKA
depnop MetpoBuy denop MpuropbeBuy Enusaserta MeTpoBHa

Puc. 2. ®dopmyna «Bpau»

BOTKIN MUDROV VOYNO-YASENETSKY
Sergey Petrovich Matvey Yakovlevich Valentin Feliksovich

i i i
DOPTOR | s +SPEC|A|.‘|ST

HAAS UGLOV GLINKA
Fyodor Petrovich Fyodor Grigorievich Elizabeth Petrovna

Figure 2. The Formula of “The Doctor”
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ABTOpPBI TPUBOSAT HOBATOPCKYIO METOJUKY
OpraHM3alliy ¥ TMPOBEICHUS MPAKTUIECCKUX 3aHATHIMA
no aucturiinHe «BHyTpennue 6onesnn». Ha mpu-
Mepe MPAKTUIECKOro 3aHATus 1o Teme «luddepen-
[UaNbHAas TUAarHOCTHMKA 3a00NeBaHUM, MPOSBIS-
IOIIMXCS. OPOHXOOOCTPYKTUBHBIM CUHAPOMOM. [IpHH-
[UITBI JICUCHUS» MBI TOMBITATUCh PEaTu30BaTh
IpeaoKeHHyto «popmymy» [11].

Lens uccrnenoBaHus: MPOSKTUPOBAHUE MPAKTHU-
YECKUX 3aHITHA W Pa3INYHbIX 3aJaHUil U CTYIEH-
TOB IO JUCHUILINHE « BHyTpeHHUEe 001e3Hn», Ha-
MPaBJICHHBIX Ha (DOPMHUPOBAHUE OOIIEKYIBTYPHBIX
(OK) u mpodeccuonansubix kommereHuil (11K).

3agaun UCCIIEI0OBAHNA:

1. ITpoaHanu3upoBaTh CyNIECTBYIOIINI OIBIT
00ydJeHHs ¥ BOCITUTAHUSI B BBICIICH MEIUIIMHCKOMN
HIKOJIE.

2. TlpenyioxXuTh METOANKY OOyUYEHUST U BOCIIH-
TaHWsI, HAIIPaBJICHHYIO Ha (pOopMHUpOBaHUE TYMaHU-
CTHUYECKHX IIEHHOCTeH Mo AucuuIuinie «BHyTpeH-
Hue O00NIe3HUY.

3. AnpoGupoBaTb Ha y4eOHOM 3aHATHHU Ipe.-
JIO’)KEHHYI0 METOJUKY OOyUYeHUs U MPOaHATH3UPO-
BaTh MOJyUYEHHBIEC PE3yILTATHL.

MaTtepuan n meToAabl

B nenarornyeckom skcrepuMeHTe MPUHUMAIH
yyactue 12 ydueOHbIX Tpynm (n = 123 denoBeka)
6-ro Kypca — 6 SKCHEpUMEHTAIbHBIX TpyMI (1 =
= 64 yenoBeka) U 6 KOHTPOJILHBIX rpymil (1 = 59 de-
JIOBEK).

[pakTUdeckoe 3aHsATHE MO Pa3pabOTaHHON HAMU
METOJUKE OOyYEeHHUs COCTOSIO U3 HECKOIbKHX
ATaMoB.

1. Couunonoruueckoe aHKETUPOBAHUE C LIETHI0
y3HATh, IPEACTABIISIOT JIM CTYACHTHI MacIITalObI pac-
MPOCTPAHEHHOCTH M COIUANTBHYIO 3HAUUMOCTh XPO-
HUYECKOU OOCTPYKTHUBHOU OO0JIC3HH JIETKUX U OPOH-
xuasibHOM acTMbl (XOBJI u BA), crankuBaiuch au
OHH B KU3HU C TaKUMH OOJIbHBIMH, 3HAIOT JI 00 HC-
TOPUU BOSHUKHOBEHUS U U3y4YeHHsI ATHX 3a00JieBa-
HUI; U3BECTHO JIM UM 00 3HAMEHUTBHIX JIFOJISX, CTpa-
maronnx XOBJI u BA.

2. KoHTpOJIb UCXOTHOTO ypOBHS 3HAHHM (Te-
CTUpPOBAHUE).

SOCIAL HEALTH AND HEALTH PROTECTION. RESEARCH ARTICLE

3. Brenenne B poGieMy (BCTYMUTENTBHOE CIIO-
BO IpernojiaBaTens). Becbma BaXXHBIM Ha JaHHOM
srane o0y4yeHus siBIsieTcss (popMUpOBaHUE TMpodec-
CHOHAJIbHBIX KauecTB Oy IyIIero Bpaya, OTHUM U3 KO-
TOPBIX SABJISIETCA ero 3pyaunius. OOpazoBaHue —
3TO MpOLIECC, CBA3AHHBIA C U3YYCHUEM yUaIIUMCS
KyJBTYPHBIX 00pa3ioB U 00SI3aTEILHBIM ClIeIOBa-
HueM uM. C TOMOIIIbIO 3apaHee MOATOTOBICHHON
MPE3eHTAIMU Nefaror oObSCHIET COLMAIbHYIO 3Ha-
YUMOCTh M UCTOPHYECKHE acTieKThl m3ydenuss XOBbJI
u bA, nemaer 0030p 0 POCCHICKUX M MEXIyHApO.I-
HBIX PEeKOMEHJAIMIX M0 JUATHOCTUKE U JICYECHUIO
TUX 3a00NeBaHUl, pa3pabOTaHHBIX BEIYIIUMU
B MUpE IyJIbMOHOJIOTaMH, CYIIECTBOBAHUU acTMa-
IIKOJI, B KOTOPBIX MPOBOJUTCS 00yUeHUE OOJBHBIX,
MexXayHapoaHbix qHel 60pr0sl ¢ XOBJI, BA u ky-
peHueM, a TakKe O CTAHOBJIECHUU OTECYECTBEHHOM
IIKOJIBI ITyJIbMOHOJIOTOB M U3BECTHBIX JIIOJISIX, CTpa-
nmaromux BA.

4. [IpoBepka moMaliHero 3ajJjaHusi — MPOBO-
IUTCs pa3dop 3aJaHHBIX Ha JIOM CUTYallMOHHBIX
3a/1a4, UX COJiepKaHHE MPEACTABIECHO B BUJIE OMH-
CaHUS TUIMUYHBIX KIMHUYECKUX CIIydaeB, KOTOPHIC
BCTPEUAIOTCS B IPAKTHKE Bpaya.

5. Pemenue yueOHO-BOCTIUTATEIbHBIX 3a7a4
(YB3), pa3paboTaHHbIX HaMH sl 00eCTieYeHuUsT 00-
Ppa3oBaTeIbHO-BOCIIUTATEIHHOTO TIporiecca (puc. 3).

B oTnuume oT TUIMMYHBIX 337124, OOBIYHO pellia-
eMBIX CTYJCHTaMHU, B OTUX 3ajJadax HMPUBOIUTCS
HE TOJIbKO KJIMHUYECKAasi CUTYaIlusl, HO TaKkXKe Tepet
CTYZIEHTOM CTAaBUTCSI 3TUKO-AECOHTOJIOTUYECKasi Mpo-
Onema, paccMaTpUBaeTCsl OmpejeneHHas MOJIeb
MOBEJICHUS «Bpau—TIaIlUEHT («IIOIIOKHUTEIbHAS
WU «OTpHUIlaTelbHas»), BpaueOHas omuOKa, 1-
JeMMma.

6. PoneBas urpa — coBpeMeHHBIN MeTon 00y-
YEeHUsI, OCHOBAHHBIN Ha TPYNIOBOH (hopme pabOoThI
yuamuxcs [12]. [lemgaror 3apanee momdoupaer Kiu-
HUYECKYIO CUTYAIIMIO 110 TeME 3aHsTHsl, IPOTyMbIBa-
€T CLIEHapUi UTPBI U TOTOBUT HEOOXOIUMYIO MEJU-
IIUHCKYIO JTOKYMEHTAIMIO (JJTabopaToOpHbIE aHaTN3bI
1 MHCTPYMEHTAJIbHBIE METOIbI 00CIeIOBAHMUsA), pac-
npezensIeT poJiu CTy/IeHTaM — MalUueHT, Bpay-Tepa-
MEBT, Bpaul (PyHKIIMOHATHHOMN U 1a00paTOpHO Tu-
ArHOCTHUKY, 3aBEAYIOIIUN OTAENECHUEM, POICTBEH-
HUKU MAIUeHTa U T.JI.
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YueOHO-BOCIIUTATEIHLHASA 32/1a4A

:

!

v HeITHYHOE OTHOLIeHNe K NaNHeHTy (5eCTaKTHOCTb,
XaMCTBO, TPy6OCTb H T.1L.)

v mpodeccnonaabHasi omHOKa (HempaBIIbHELL DS,
HeBepHas HHTePIIpeTalis 00cIeI0BaHH T, HErPAMOTHO
Ha3HaYeHHOe JIeYeHne 1 T.11.)

v/ nnsieMMblI (BBIGOP TTOCTYIIKA, IIOBEIEHHS Bpaya II0
OTHOIIEHMIO K MALHEHTY H €r0 POACTBEHHHKY)

v/ HeJIOMYCTHMOCTDH MePeHoCa JHYHbIX MPodaeM Ha
Bpaue0HYI0 NPAKTHRY

v He06X0JMMOCTh MOCTOSIHHOTO COBEePIeHCTBOBAHMS
npodeccHoHaIbHOT0 00Pa30BaAHHS

* JKanoGsl

* AHamHe3 3a00/1eBaHHS

¢ ComyTcTBYIOINE 3a00€BaHNS

» JlaHHBIE OCMOTpa

* Pe3ynpTarhl 1a00OPaTOPHBIX U
HHCTPyMEHTAIbHBIX HCCIIe0BaHHIT

Puc. 3. YuyebHo-BOCNUTaTENbHANA 3a4a4a

Teaching-educational task

:

Clinical situation + Ethical and deo
] [l

v  unethical attitude to the patient (tactlessness,
rudeness, rudeness, etc.))

¥ professional error (wrong DS, wrong interpretation
of examinations, illiterate treatment, etc.))

v dilemmas (choice of action, behavior of the doctor
in relation to the patient and his relative)

v the inadmissibility of the transfer of personal
problems to practice medicine

v the need for continuous improvement of
professional education

* Complaints

e History of the disease

* Concomitant disease

* Inspection data

* The results of laboratory and
instrumental investigations

Figure 3.Teaching-educationaltask

7. Kypamusi 6071pHBIX — 3TOT 3Tall OYE€Hb Ba-
JKEH: yJallliecsl 3HaKOMSITCS C BEIEHUEM MEIUIIMH-
CKOM JOKyMEHTAIIMH, CO CrieruduKoil paboThl Bpaya,
y4daTcsi KyJIbTypHOMY OOIICHHUIO C MallMeHTaMH, OT-
pabaThIBAIOT MaHyaJIbHbIE HABBIKU, HHTEPIPETHPYIOT
WHCTPYMEHTAJILHBIE U JJAOOPATOPHBIE TaHHBIE 00CIe-
JIOBaHWH, aHAIM3UPYIOT JiedeHue. Takum o0pa3om,
dhopmupyeTcs KIMHUYECKOE MBIIUICHHE OyTylux
Bpayei.
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Ha stom sTane mHamu ObL1a OprannszoBaHa pado-
Ta B MIbIX rpynmnax. YacTe cTyaeHToB (5—6 4emno-
BEK) OTIPABIISIETCS C MPETIOIaBaTeNIeM Ha KypaIrio
MAIMEHTOB, BTOPasl 4YacTh — MPUHUMAET Y4acTHE
B CJIEIIyIOIIEM dTare (dTam 8), UMEIOIIeM XapaKkTep
COpPEBHOBaHUSI.

8. [lenoBas urpa (pemeHue KpoccBopaa) —
YacTh 3aJJaHUi KPOCCBOPAA COJEPIKUT BOMPOCHI, OT-
HOCSIINECs HETIOCPEACTBEHHO K TEME 3aHSATHSL, APY-

OPI'AHU3AIIVA 3JPABOOXPAHEHN 11 OBIECTBEHHOE 3/IOPOBBE. HAYUHAS CTATBA
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Puc. 4. 3apaHne-kpocceops,

Figure 4.Task-crossword
(1 — Veresayev, 2 — methacholine, 3 — hyperactivity, 4 — bodyplethysmography, 5 — auscultation, 6 — Mudrov,
7 — eosinophilia, 8 — Botkin, 9 — use, 10 — Haas, 11 — mission, 12 — chest, 13 — Egorov, 14 — humanists,
15 — respimat, 16 — indacaterol, 17 — Bernoulli, 18 — heart, 19 — Uglov, 20 — tiotropy)

ras ’k€ 4acTh — BOIPOCHI, OTBETHI Ha KOTOpBIE pac-
HIAPSIOT KPYro30p (3pyIUILMI0) ydamuxcs (puc. 4).

[locne "ero mpouCcXoAUT CMEHA EATEIbHOCTH
MaJIbIMHU TpYIIaMy, a Jajiee COBMECTHOE 00CyXie-
HHUE Kypally U pelIeHNs] KPOCCBOpa — OIpees-
eTcs Tpymma, ¢ OOJBIIMM YCTIEXOM CIPaBUBIIASCS
C 3a/laHUEM.

9. KoHTpoOJIb UTOTOBOTO YPOBHS 3HAHUU (Te-
CTUPOBAHHE).

10. TToBTOpHOE aHKETHPOBAHUE.

11. Tect Ha MOOpPOXKETATEIBLHOCTD HO WIKATE
/. Kamnbenna — onpenemnsieT ypoBeHb PacIioIOKeH-
HOCTH K JIPYTUM, IPYKeIo0us, OJaroxenaTeIbHO-
CTH Y TECTUPYEMOIO — HEOOXOJAUMBIX Ka4eCTB JIs
OyIymmx Bpadei.

DKcnepruMeHTaTbHAs TPYTITa 00yJaiach 1Mo pe/i-
JaraeMol HaMu METOJMKe, HaIllpaBJICHHOH Ha ¢op-
muposanue OK u I1K.

I'pyrma koHTposIst IpoxoauiIa 00y4yeHue 1o CTaH-
JAPTHOM METOJMKE: PEIICHUE CTYAEHTaMH TUIIOBBIX
3aja4, Kypauus 00JbHbIX.

Craructrueckas 06paboTKa MpoBOIMIIachk B Ma-
KeTe cTaTucTudeckux nporpamm IBM SPSS Sta-
tistics 22. C momorbto -kputepust CThIOZIEHTa pac-
CUUTBIBAJIOCH CPEIHEE 3HAUEHUE U CPAaBHEHHE CPE-
HUX 3HAYEHUU B JIBYX HE3aBUCHUMBIX BBIOOpKaX.
Paznmuuus mexay rpynmnamMu CUUTAIUCh TOCTOBEPHO
3HauuMbIMHU 1ipH p < 0,05.

PesynbTaTtbl

PaccMoTpenune pekoMeH1I0BaHHBIX pabounMu
nporpaMmMaMu y4eOHBIX MOCOOMH U Yy4yeOHHKOB
1o AucHMIUIMHE «BHyTpeHHue 60s1e3HN» BBIIBUIIO,
YTO OHH HE HaNpaBJeHbl Ha (POPMUPOBAHHUE T'YMaHU-
CTUYECKH PAa3BUTOHN JTUYHOCTH.
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[TpuBoaMM pe3ynbTaThl MEAATOTUYECKOTO IKC-
NepUMEHTA.

Counonornyeckoe aHKETUPOBAHUE A0 3aHSATHUA
BBISIBUJIO, UYTO B DKCIIEPUMEHTAITBHON TPYIITE MO 1aB-
Jstrotee OONBITMHCTBO CTYAeHTOB (98%) He nmeno
MPEJICTABICHUI O COIMAIBLHOIN 3HAYMMOCTH M HE 3Ha-
10 uctopuro mydenus XObJI u BA. bospmas gacts
cTyeHTOB (72%) He 3HaJIM UMEH U3BECTHBIX JIFO/IEH,
CTpaJaloNMX 3TUMH 3a00NeBaHusAME. B TO jxe Bpems
3HaUYMTeNbHAs YacTh CTyAeHTOB (91%) panee BcTpe-
yanu nanueHToB ¢ XObJI u BA [11].

N B s3KxciepMeHTAIbHOM, U B KOHTPOJbHOMU
rpyIIe NpOBOAMWIOCH UCXOAHOE U UTOTOBOE TECTHU-
pOBaHKE ypOBHS 3HAHUU CTYJIEHTOB, PE3yJIbTaThI
KOTOPOTO MpHUBEIEHKI B Ta0I. 1.

W3 Ttabnuupl 1 cnegyer, 4TO ypoBEHb 3HAHMIA
B AKCIEPUMEHTAIbHON TpPYIIE CTYAEHTOB MOBbI-
cuicst Ha 16% 1o cpaBHEHHIO C HCXO/HBIM. Y POBEHb
3HAHMIA CTYJICHTOB, 00YYaBIIIUXCS IO TPATUIIMOHHOM

MeTOJuKe (KOHTPOJIbHASL TPYIMa), YBEIHMUHUIICS
auub Ha 7%.

TakuMm 00pa3oM, mocie NpOBEIACHUS 3aHSITUS
C UCIIONIb30BaHUEM OPUTMHATIBHOM METOAUKU 00yde-
HUS B OKCIIEPUMEHTATIBHON TPyIIe YPOBEHb 3HAHUIA
yBenmuumics Ha 9% 1Mo CpaBHEHUIO ¢ KOHTPOJIBHOM
rpymmo# [11].

[ToBTOpHOE COLMONIOTHMYECKOE aHKETHPOBAHUE
AKCIEPUMEHTATBHON TPYIIIBI MOCTIE 3aHATHS TIOKa-
3a10, uto BceM (100%) cTyneHTam ObLIO HHTEPECHO
y3HaTh 00 ucropun BosHukHOBeHUsI XOBJI u BA,
O COLIMAJILHOM 3HAYMMOCTH MPOOJIEMBI, BHIIAIOIINXCS
JIFOZISIX, CTPAIAFOIIMX ATUMH 3a00J1eBaHISIMHU, (POpMU-
POBaHMH OTEUYECTBEHHOM HIKOJIBI MyJIBMOHOJIOTOB.
Bce crynentst (100%) cuutaroT, 4TO B y4eOHBIH
MpoIecC HeOOXOIUMO BKIIOYATh JEIOBBIE UTPBI
1 yueOHO-BOCTIUTATENbHbIE 3amaun [11].

Pe3ynbrarel Tecta Ha JOOPOXKENATENHEHOCTD IPU-
BEJECHBI B Ta0I1. 2.

Tabamuya 1

Pesyana'rhl NCXOA4HOro " UTOroBoro TeCTUPoOBaHUA YPOBHS 3HaHUM CTYAEHTOB

1 WcxopHoe Wtorosoe MprpocT nokasarenei
M3yyaemas rpynna n o o .2
TecTnpoBaHue, % TectnposaHue, % 3HaHUI , %
OKcrnepMeHTanbHas 64 73 89* +16
KoHTponbHas 59 71 78* +7

1 ~
N — KOJIN4eCTBO CTYAEHTOB B UCcnegyemMmoun rpynne.

2 -~ ~ ~
MprpOCT NokasaTenel 3HaHNM PacCYUTLIBANCS Kak BblYMTaHME Noka3aTenen MTOroBOro N MCXo4HOr0o TECTUPOBAHMS.

*p <0,05.

Results of initial and final testing of students’ knowledge level

Table 1

1

Increase in knowledge

Study grou Initial testing, % Final testing, % L
¥ group n 9. % 9. % |nd|catorsz, %
The experimental 64 73 89* +16
Control 59 71 78* +7
'n — number of students in the study group.
*The growth of indicators of the knowledge was calculated as the subtraction of the indices of the final and initial test.
*p < 0.05.
Tabnnuya 2
TecT Ha po6poxenaTesibHOCTb
YpoBeHb [,OOPOXeNaTeNbHOro OTHOLEHWS K APYIrMM fioasMm, %
M3yvaemas rpynna n
Hwuzkun CpenHun Bbicokuii
OKcrnepMeHTanbHas 64 — 33 67*
KoHTponbHas 59 15 51 34*
N — KOJIMYECTBO CTYAEHTOB B UCCNEAyEeMOit rpynne.
*p < 0,05.
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Table 2
Test of benevolence
Studygroup n Level of benevolent attitude to other people, %
Low Medium High
The experimental 64 — 33 67"
Control 59 15 51 34*
n — number of students in the study group

*p <0.05.

[IpoBenenne Tecta Ha MOOPOKENATEITHHOCTD
BBISIBIJIO, UTO B XOJI€ OOYYEHUS 10 MPEI0KEHHOM
HaMHU METOJUKE KOJMYECTBO CTYJIECHTOB C HU3KUM
YPOBHEM JTOOPOXKETATETHHOTO OTHOMICHUSI K IPYTHUM
JIOJISIM CTaJI0 MEHBIIIE, YeM B KOHTPOJIBHOU TpyI-
ne [11].

OGcyxaeHue

VY4uThIBas CIOXKUBILINECS B COBPEMEHHBIX POC-
CHIMCKHX YCJIOBUSIX HEMPOCThIE MEKIUNYHOCTHBIE OT-
HOILICHUS «Bpau—IIalMEeHT», MIOTEPI0 HPAaBCTBEHHBIX
OPHEHTHPOB Y MOJIOJIOTO TOKOJICHUS, 3aa4ei mpe-
rojiaBaTeneil MeIUIIMHCKOTO By3a SIBJISIETCS HE TOJb-
KO IOATOTOBKA BBICOKUX MPO(ECCHOHATIOB, HO U CTa-
HOBJIEHHE BBICOKOHPABCTBEHHOM JMYHOCTU OYIy-
Iero Bpaya.

Ha npumepe opranuzanuu oHOTO MpakTUYe-
CKOT'0 3aHATHS MbI MONBITAINCH OCYILIECTBUTD pea-
Tu3anuio npemtoxkerHon M.B. AnekceeBbiM (op-
myibl: «Bpawy = «UenoBek» + «CrienuamucTy.

BrenpenHasi TEXHOJIOTHS MO3BOJISET HAPALY
¢ 6a30BBIM BKJIIOUUTH B COJIEpKaHUE 00pa30oBaHUs
JOTIOJIHUTENbHYI0 HH(OPMAIHIO, HE BOLIEAIIYIO
B PEKOMEH/TyeMble BY30BCKHE YUYEOHUKH IO JUCLH-
winHe «BHyTpeHHue 60Ie3Hm».

Pe3ynbTarhl megarorn4eckoro SKCrnepuMeHTa
nokasanu 3¢p(PEeKTUBHOCTh MPEMTOKEHHON HaAMH
METOJUKHU O0YUYEHHSI.

OueHb Ba)XKHO OTMETUTD, YTO PEIICHUE CTYJICH-
TaMH TIPo0JIEM, ITOCTABIEHHBIX B Y4eOHO-BOCIIUTA-
TEJIbHBIX 33/1a4ax, JIEJIOBbIE UTPBl — MPHOIMKAET
MpaKTHUYECKOE 3aHATHE K paboTe Bpaya B peasbHbIX
YCJIOBUSIX, pa3BUBAaeT KOMMYHHUKATHUBHBIE CIIOCOOHO-
CTU U KJIMHUYECKOE MBIIUICHNE,a TaK)Ke SIBIIAETCS
OJTHUM U3 3(P(HEeKTUBHBIX CIIOCOOOB (HOPMUPOBAHUS
Kak Mpo(eccHoHaIbHBIX KaueCTB, TaK U JINUHOCTHBIX

SOCIAL HEALTH AND HEALTH PROTECTION. RESEARCH ARTICLE

Ka4ecTB Oy/IyIIero Bpaya, T.e. 3aKJIaIbIBaHHs y HUX
MOPAJTbHO-HPABCTBEHHOM 0a3bl, a TAK)KE TIOBBIIICHHS
YPOBHSI €T0 3PYIUINH U PAaCIIUPEHUS KPYTro30pa.

DKcnepTHas OlleHKa MpernoaBaTesieM (memaro-
THYECKOE HAOII0ICHHE) MTOKA3bIBAET, UTO MPOBEJIE-
HUE 3aHITUS C UCIOJIB30BAaHUEM MPEIIOKESHHON
METOJHMKH TOBBINIAET y CTYJCHTOB MOTHBAIIHIO
K 00yuYeHHU10, COOCTBEHHYIO CaMOOILIEHKY U MHTEpec
K BBIOpaHHO# mpodeccru. D10 Ke OTMETHIIN B CaMU
CTYIEHTHI TIPH TIOJBEJACHUN UTOTOB AKCIEPUMEH-
TaJIbHOTO 3aHATHS (B X0/1€ O0CYKJIEHHUSI €T0 C Mpe-
MIO/IaBATEIIEM ).

Pa3paboTanHbie HAMH pEeKOMEHTAINH MOTYT TI0-
CITY>)KUTh COCTaBHOW YacThIO pa3pabOTKU MOJEIH
BOCIIUTAHUS U O0yYEHHUsI B MEUIIMHCKOM BY3e.

BbiBOAbI

1. BriepBbie Ha Kadeape rocnuTalIbHON Tepa-
nuu Ne 2 negebHoro daxkynsreta PI'BOY BO «Moc-
KOBCKHI MEIUKO-CTOMATOJIOTUYECKUN YHUBEPCUTET
uM. A.W. EBnokumoBa» Munszapasa Poccun paspa-
00TaHO M BHEIPEHO B CUCTEMY OOYUEHHUS CTYJICHTOB
y4eOHOe 3aHsATHE, HallpaBJieHHOE Ha (HOPMUPOBAHUE
TYMaHUCTHYECKUX [IEHHOCTEH 1 MPpo(heCCHOHATBHBIX
KOMIIETECHIIU .

2. Pa3pabotanHoe yueOHOE 3aHITHE MPUBOIUT
K OOJbILIEMY COCPEAOTOUCHUIO BHUMAHUS CTYAECHTOB,
3HAYUTEIHHO MOBBIIAIOTCS MOTUBALUS K U3YUYEHUIO
TEMBI U KaYECTBO €€ YCBOEHHUSI.

3. DdheKTUBHOCT TPENI0KEHHON METOIUKN
ObLIa OKa3aHa MEeIarorH4ecKuM IKCIEPUMEHTOM.
[To pe3ynbTaTaM UTOTOBOrO TECTOBOIO KOHTPOJIS
cpeaHui 0asut 3a 3aHATHE B KOHTPOJLHOM TpyTIe
coctaBuil 78%, B TO BpeMsi KaK B SKCIIEPUMEHTAIIb-
HOUl — 89%.
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TPEBOBAHUA K OOOPMJIEHUIO CTATEW

OpurvHalIbHbIE CTaThbU JIOJKHBI COAEPKaTh Clie-
JYIOIIHUE pa3Jielibl: aHHOTALUs, KIIIOUEBbIE CIIOBA,
(uHaHCHpOBaHKE, BKJIAJ] aBTOPOB, 3asIBICHUE O KOH-
(hJIMKTE MHTEPECOB, BBEICHHE, MaTepUasIbl U METOJIBI,
pe3ynbTaThl UCCIENOBAHUMN, 00CYKIEHHE, BBIBOIDI,
o6ubnuorpaduueckuii cnucok, nHGopmarus 00 aB-
TOpE, OTBETCTBEHHOM 3a MEPETHCKY.

Hcnonsizyercs pemaktop Microsoft Word.
[IpudTt Times New Roman. Ileqats — dgepe3 moi-
Topa mHTepBana. HazBanue crarem — mpudrt 14,
JKUPHBIN, CTPOYHbIe OYKBHI. J{anee uepe3 nHTepBa
[0 LIEHTPY CTPOKHU YKa3bIBAIOTCSI MHUIUANBI U (a-
MUJIMK aBTOpa (aBTOPOB) mpudToM 14, )KUPHBIM
(manpumep, A.B. UBanoB"?), cTpokoii HHke —
Ha3BaHMs MeCTa pabOThl KaXIIOTO aBTOpa (YHHUBEP-
CUTET, UHCTHUTYT), TOPOJIa U CTpaHbl mpudTom 14,
IPSMBIM, TIPOCTHIM (Harpumep, 'Poccuiickuil yHY-
BepCcUTET JpyxkObl HapoaoB, MockBa, Poccuiickas
ODenepanus; 2I/IHCTI/n"yT BOJIHBIX mpobiieM, Mocksa,
Poccuiickas ®enepartus).

Ilepen TekcToM cTaTbU MOMELIAETCS PE3IOME
Ha PYCCKOM si3bike mipudToM 14, mpsmbiM. B Hem
JOJKHBI OBITH KPAaTKO OTPAXKEHBI CYyTh MPOOIEMBI
(uemy mocBsimieHa paboTa), UCTIOIb3yEMbIE MaTEePH-
aJIbl U1 METO/Ibl, OCHOBHBIE TIOJIyYEHHbIE PE3YibTa-
Tel. O0BeM aHHOTAIMHU — OKOJIO 200—250 cioB.
B koHIle aHHOTAaUKM NPUBOAATCA 5—8 KIIFOUEBBIX
CJIOB (CIIOBOCOYETAHMUS).

Ecnu uccnenoBanue mpoBOAMIIOCH MPH TOJ-
JIepKKE TPAaHTOB, TO 3TO 00s3aTEIBLHO YKa3bIBaeTCA
B pazzenc @PUHAHCHPOBAHHE.

B pazgene Bkiax aBTOpoB pa3bsCHIETCS Xa-
pakTep y4acTus KaxKJIoro U3 aBTOPOB.

B paznene 3asiBjieHne 0 KOH(JIMKTe HHTEpe-
COB aBTOPBI 3aSABISAIOT 00 OTCYTCTBUH/HAIUYUU
KOH(JIMKTa UHTEPECOB.

Jlasiee pUBOAUTCS HA AHIJIMHMCKOM SI3bIKE TOJIHBINA
MepeBoJl Ha3BaHUs CTaThU (Keriem 14, KUpHBIM
IpUQTOM, 10 HEHTPY CTPAHHIIBI, CTPOYHBIMH), He-
pe3 UHTepBall — HHUIHUAJIBI U (aMuJIus aBTopa

442

(aBTOPOB), HIKE — MECTO PabOTHI, TOPOA U CTpaHa
Ka&)XJIOTO aBTOpa, MEPEBOJ AHHOTAIMH U KJIIOYe-
BBIX ¢JIOB. [Ipy HEOOXOMMOCTH aHHOTAIIHS Ha aHT-
JIMICKOM SI3BIKE MOXET OBITh paciupeHa. Paznenst
®unancuposanue (Study financing) u Bkian aB-
TOopoB (Author Contributions), Kongaukr unre-
pecoB (Conflict of Interest Statement) Taxxe 101-
YKHBI OBITH MIPEJICTABIICHBI HA AHTJIMHCKOM SI3bIKE.

Jlanee — TeKCT cTaTbu KerjeM 14 mpsambiM
mpudTom uepe3 | uHTEpBa.

Beenenue coep>xut 000CHOBaHUE LIENH U 33/1a4,
a TaKKe aKTyaJIbHOCTh IIPOBEIEHHOTO MCCIIEJOBAHUSL.

Marepuaibl 1 MeTObI MOTYT COZIEPXaTh MOJI-
3aroJIoBKU. [ Bcex UCnoiab3yeMbIX B paboTe peak-
TUBOB, )KUBOTHBIX, KJIETOUYHBIX KYJBTYp U T.J. HEOO-
XOAMMO TOYHO YKa3bIBaTh MPOU3BOJUTENEH W/WIH
WUCTOYHUKH TONy4YeHHUs (C Ha3BAaHHUSIMU CTpPAHBI,
bupmbl, HTHCTUTYTA). B MEIUIIMHCKUX HCCIEA0Ba-
HUSX 00513aTENbHO YKa3bIBACTCS YUPEKIICHUE, B KO-
TOPOM HPOBOAMIIOCH HCCIIEA0BAaHUE, BpeMs (Mecsll,
rof), a TaKXXe, YTO MCClIeJOBaHUE 0JI00PEHO ITH-
YECKUM KOMUTETOM COOTBETCTBYIOILETO yUpPEXe-
HUS ¥ Y BCEX MAlMEHTOB MOy4YeHO HH()OPMHUPOBAH-
HOE coryiacue Ha 00paboTKy MepCOHATbHBIX JaHHBIX.
B skcniepuMeHTaIbHBIX UCCIEOBAHUAX C UCIONB30-
BaHMEM JKMBOTHBIX YKa3bIBA€TCs, YTO HCCIIEIOBAHUS
MPOBOAMIM C COOJIIOJICHUEM BCEX MPHUHLIUIIOB, H3JI0-
»eHHbIX B KOHBEHIMHU 1O 3aluTe MO3BOHOYHBIX KHU-
BOTHBIX, UCIIOJIb3YEMBIX JJISI SKCIEPUMEHTAIbHBIX
u npyrux nenei (r. CrpacOypr, @panmus, 1986).
OO0s13aTeTbHO  YKA3BIBAIOTCSI CITOCOOBI  CTAaTHCTHUYE-
CKOM 00pabOTKH JTaHHBIX.

Pe3yabTaThl MOTYT cozlepKaTh MO/I3ar0JI0BKH,
U3JIAraloT CyTh MPOBEICHHBIX UCCIIEJOBAHUM.

B paznene O06cyxkaenne NpoBOAUTCS aHAIU3
MOJIYYCHHBIX JaHHBIX B COMOCTABIICHUH C JAHHBIMU
JTUTEpaTyphl, HA OCHOBAHUU KOTOPOTO AEIAIOTCS
BBIBO/IbI M 3aKJTFOUYEHUS aBTOPOB.

INocrne Tekcra craTbu uepe3 | MHTepBas MO 1IEHT-
py cTpaHuIbl moj 3aroioBkoM budauorpadguye-
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CKHil CNIMCOK TPUBOAUTCS CIHCOK IUTUPYEMBIX
B pabOTe JIUTEPATyPHBIX UCTOYHUKOB B TIOPSIKE UX
uutupoBanusi cornacHo ['OCT 7.1—2003. damunun
Y MHHIMATBI aBTOPOB IUTUPYEMBIX PaOOT, HA3BaHUS
CTaTel, KHUT, U3JaTeIbCTBO, BBIXOAHBIE TaHHBIC —
kernem 14, dopmaTrpoBaHue — IO MIUPUHE CTpa-
HUIlpl. JluTrepaTtypHble UCTOYHUKH B pasnene buo-
Juorpau4ecKuii CNUCOK MPEICTABISIOTCS Clie-
TYIOIUM 00pazom:

Jlna cmameii. Qamunuu u UHUYUATBL ABMOPOS
kypcusom. Hazpanue ctathu / HazBanue xypHaia.
I'on. Homep (Tom) Beitycka. Homep xypnana. Ctpa-
HUIIBl HAaYada — KOHIAa cTatbu. Eciu HeT HoMepa
(Toma) BBIMMyCKa, TO yKa3bIBAETCS TOJIBKO HOMEP
KypHasia (TIPsIMBIM MIPUPTOM).

Jna knue, Qamunuu u uHUYUATLL ABMOPOS KYD-
cueom. Hazpanme xumnru. Mecrto m3nanusa: Hazsanue
n3natenberBa (6e3 kaBbruek). ['ox m3ganms. Yucmo
CTpaHMI] B KHUTE (MIPSAMON LIpUQT).

IIpumepsr:

1. Paowvikwa I'.B., Cobones A.B., [lywuna D.A.
Biusinue paziudHbix (HaKTOPOB Ha BapuaOeb-
HOCTh PUTMAa cepjla y OONbHBIX apTepraIbHON
runiepTonueii // Tepanestuyeckuii apxus. 2007.
Ne 3. C. 55—58.

2. Guzzetti S., Piccaluga E., Casati R. Sympathetic
predominance in essential hypertension: a study
employing spectral analysis of heart rate variabi-
lity // J Hypertens. 2008. V. 6. Ne 9. P. 711—717.

3. Cenuaweuru P.M. ®Ou3NOIOTUI HUMMYHHOU
cucrembl. M.: Memurmnaa-310poBse, 2015. 328 c.

4. Kamenonuyxuii U.H1., Mypaoos A.M. Bo3mox-
HOCTH PEKOHCTPYKIIMM U BOCCTAHOBIICHUSI apTe-
pHii TOJIEHU IPH KPUTUYECKON HILIEMUH Y 00JTb-
HBIX C aTePOCKICPOTHIECKUM MOPKEHUEM HIDK-
HUX KoHeyHocTel // CoBpeMeHHbIe IPOOIeMbI
HayKH ¥ 00pa30BaHusL. [ DNEKTPOHHBIN pecypc]|. —
OnekTpoH. KypH. Ne 2-1; Pexum pgoctymna:
http://www.science-education.ru/ru/article/
view?1d=18533 (nara oopartenus: 01.11.2019).

CchUiky Ha IUTUPYEMYIO JIUTEPATYpPy B TEKCTE
CTaThbH MPUBOISITCS B MOPSAIKE UX LUTUPOBAHMUSA, 3a-
KJTFOYAIOTCS B KBAAPATHBIE CKOOKU U Pa3MEIIatoTCs
B KOHIIE MPEJJIOKEHUS 10 3HAKA MPEMUHAHUA.

3aTeMm, IO LEHTPY CTPaHUIIbl MOJ 3arojoB-
koM References ciemgyer moiHbIi IepeBoO/] HA aHT-
JUNCKUM SI3bIK BCEX IIUTUPYEMBIX B CTAThE JINTE-
paTypHbIX  HMCTOYHMKOB, CTHJIb Vancouver
(https://rasep.ru/images/materials/vancouver.pdf).
KypcuBom BblensieTcss Ha3BaHHWE KypHalla WU
KHUTU:

1. Melero I, Gaudernack G, Gerritsen W, Huber C,
Parmiani G, Scholl S, et al. Therapeutic vaccines
for cancer: an overview of clinical trials. Nat Rev
Clin Oncol. 2014;11: 509—24.

2. Tretyakova TB, Demchenko NS Association bet-
ween Polymorphic Genes of Folate Metabolism and
Early Pregnancy Losses. Obstetrics, Gynecology
and Reproduction. 2018;12(1): 42—52. (In Russ.)

3. Katelnitsky II, Muradov AM. Possibilities of re-
construction and restoration of lower leg arteries
during critical ischemia in patients with athero-
sclerotic lesions of the lower extremities. Modern
problems of science and education. 2015;2-1. URL:
http://www.science-education.ru/ru/article/
view?id=18533 (In Russ.)

B cnyuae npeoOnananus aHTIIOS3BIYHON JTUTE-
paTypsl B CIIUCKE JIUTEPATYPhl HOPMHUPYETCS OJTUH
paznen buommorpapuyecknii cnucok / References,
B KOTOPOM aHIVIOA3bIYHBIE UCTOYHUKU IPUBOJISTCS
B CTWJIE Vancouver, a pyCcCKOSI3bIYHbIE HA PYCCKOM
si3pike opopminsitores mo 'OCT, Hke mox TeM xe
HOMEPOM MPUBOIUTCS MEPEBOJT HA AHTJIMICKUH SI3bIK
B CTHJIE Vancouver:

1. Acnanoe A.JI., Jloceuna O.E., Kyeomoe A.I
OMBIT JIeUeHUsT KPUTHICSCKON HIIEMUH HYDKHUX
KOHEYHOCTeH Ha (oHe au(Hy3HOro HOPaXKeHUs
apTepuii / AHTHOJIOTHS U COCYIUCTast XUPYPIHUs.
2012.T. 18. Ne 4. C. 125—127.

Aslanov AD, Logvina OE, Kugotov AG. Expe-
rience in the treatment of critical lower limb
ischemia on the background of diffuse damage

to arteries. Angiology and Vascular Surgery.
2012;18:(4): 125—7. (In Russ.)

Bcenen 3a paspenamu bubanorpagpuyeckuii
cnucok n References mpuBogutcs mHbOpManms
00 aBTOpE, OTBETCTBEHHOM 3a MEPENUCKY CHaydaa
Ha PYCCKOM $I3bIK€, 3aTE€M Ha aHTJIMHACKOM: (paMuIHs
UMs OTYECTBO, Y4€Has CTEIEHb, YUYEHOE 3BaHHE.
Ha3zpanue u aapec opranusanuu, e-mail.
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VYkaxwure, noxanyiicra, uaentugpukarop ORCID
KaK7oro aBropa (moapodbnee TyT: http://orcid.org/),
u SPIN-kox eLibrary (mompoGree TyT: http://elibrary.ru/
projects/science index/author tutorial.asp).

Tabmuiel pa3menaioTcst B HEOOXOIUMOM MecTe
TEKCTa U MevaTarTcs HpUPTOM, MO3BOISIONIUM
YUTaTh UX 0€3 3aTPpyNHEHUs, IPU ITOM TalJUIla
HE JIOJDKHA BBIXOWTH Ha TIOJIS U MIEPEXOIUTh Ha Clie-
TYIOUIYIO CTpaHUIly. bonbiire Tabnuipl MOTyT OBITh
pa3MeleHbl B TEKCTE Ha OT/AEIbHON CTPAHUIIE B allb-
O6omMHOI opueHTaru. O0sM3aTENBHO yKa3bIBaTh HO-
Mep TaOIUIlBl U ee Ha3BaHUe HaJ Tabnuilel Ha pyc-
CKOM ¥ aHTJHUHCKOM s3bIkax. Kakmas TaOimia
JIOJDKHA OBITH TTPOHYMEPOBaHa. 3arojIOBKH CTOJIOIOB
U CTPOK B KaXJI0¥ TaOIMIIe MUIITYTCS Ha ABYX SI3bI-
KaX — PYCCKOM U aHTJIHICKOM.

PucyHku 107KHBI OBITH BCTAaBJIEHBI B TEKCT, UC-
MOJIB3YS TOJBKO PEAAaKTOPhI, HAZEKHO COBMECTHUMEIS
¢ penaktopom «Word» (HOMep puUCyHKa, ero Ha3Ba-
HUE U HEOOXO/MMbIE MOSICHEHUSI YKa3bIBaTh 0]1 PU-
cyHKoM). Ha3BaHus pUCYHKOB, JIereH/1a ¥ MOAMUCH
K HUM TaKKe MUNTYTCS Ha JABYX S3bIKAX — PYCCKOM
Y AHTJIMHACKOM.

B cnucke nuteparypsl JOJKHBI OBITH Mpen-
CTaBJICHBI TOJIBKO IUTUPYEMBIE B CTaThe HCTOYHUKH,

AJipec peakiuu XypHania:
117198 Mocksa, yi. Muknyxo-Maknas, 8.
PYJIH, Menutunckuii ¢pakyiabTeT

HE JIOMyCKaeTcs MUTUPOBAHUE MAaTEepPHaloB KOH(e-
pernuii U aBTopedeparoB auccepranuii. Cucok
JIUTEPATypbl B OPUTMHATIBHOM CTaThe JOKEH BKIIO-
4aTh OKOJIO 20 UICTOYHHUKOB, B 0030pe IUTepaTyphl —
HE JIUIMUTUPYETCS.

K pykonucu, nomaBaemoil B KypHaJsl, aBTOPbI
B 00s3aTeIbHOM NOPSAKE MPUKIAIBIBAIOT CIIPABKY
0 pe3ynbTaTrax MPOBEPKU Ha IUIaruaT 4yepe3 CUCTEMY
«AHTUIIIATAT». IIpu BbIABIE€HNN HEMPABOMOY-
HBIX 3aWMCTBOBaHUH, a TaKKe MIPU HUZKOM K03 -
LIMEHTE OPUTHMHATIBHOCTH TeKcTa (< 85%) pyKomuch
OTKJIOHSIETCSI OT MyOIMKaIUu.

BrigBieHue miaruara uacy M miarvara JaHHbIX
MIPOBOJIUTCSI B paMKaxX HAYyYHOI'O PELIEH3UPOBaHUS,
a TaKXKe Mocye MyOIMKaIK PyKOMMce — 1o (pakTy
oOpaltieHus yuraTesieid ¢ COOTBETCTBYIOUIMMU 3asiB-
nenusimu. [lpu ycranoBnenuu (akra HempaBOMOY-
HOTO 3aMMCTBOBaHUS JaHHBIX (PE3yJIbTaTOB HAYYHOI
paboThI) WM W€ PYKOMHUCH (CTaThs) OYIET OTO-
3BaHa U OTKJIOHEHA OT MyOJIMKaIUH, JaXKe eCIM OHa
yXKe OITyOJIMKOBaHa.

Pykoriicu, He COOTBETCTBYIOLIE TPODIITIO W
odopMIICHHBIE HE TIO MPaBUJIaM, BO3BPAIIAIOTCS
aBTOpaM Ha J0paboTKy 0e3 paccMOTpPEHHs PEeLeH-
3€HTaMH.

Penakmus sxypuana «Bectauk PYJIH. Cepus Menuunna»

Tenedon: +7 9104651537
E-mail: svgur@mail.ru
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