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EXPERIMENTAL MODEL OF INDUCED LABOR
IN CHRONIC PLACENTAL INSUFFICIENCY
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Summary: An experimental model for simultaneous registration of induced uterine contractile activity, electrocardiogram
(ECG) of the female and fetuses developing intact in one horn and in conditions of reduced placental circulation in
the other in chronic experience on female rabbits was developed. The model includes three stages. The first stage
(on the 18™ day of pregnancy) was to produce placental insufficiency by ligation of one third pre-placental vessels in
one horn of the uterus, the other horn remained intact. It allowed us to compare reactions of normally developed and
growth retarded fetuses. The second stage (28" day of pregnancy) was to register electromyography by electrodes
insertion into the myometrium. Besides, for mechanohysterography an original sensor around the vaginal part of the
uterus was placed and for electrocardiography electrodes were introduced into the muscles of interscapular region of
normally developed and growth retarded fetuses. During the third stage (30" day of pregnancy) labor contractions of
the uterus were induced by injecting of 1 IU oxytocin into an auricular vein of the female. Simultaneous registration
of the uterine contractile activity and electrocardiograms of the female and its fetuses was performed. Approbation
of the model was made on 16 female rabbits and 28 their fetuses, 14 of which developed in conditions of undisturbed
placental circulation (intact fetuses) and 14 — in conditions of chronic placental insufficiency (experimental fetuses). It
was shown that oxytocin-induced contractile activity of the uterus was different depending on a degree of the female
biological readiness for delivery: in 8 females labor occurred and in 8 females did not. In the intact and growth retarded
fetuses there were observed the fetal heart rate reactions, characteristic for those which develop in such fetuses during
delivery in clinical situations. This model may be considered adequate for studying pathogenesis of the labor activity
anomalies and intranatal hypoxia, as well as for preclinical approbation of the influence of various medicinal preparations
on contractile activity of the uterus and on the functional state of the fetuses during labor.

Keywords: electromyography of the uterus; intrauterine pressure; female rabbit; pregnancy; placental insufficiency.
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Pe3tome: PaspaboTaHa akcnepumeHTanbHas MoAesnb 4N OQHOBPEMEHHOW perncTpaLnm B XpOHUYECKOM OnblTe
WHOYLMPOBAHHOW COKpaTUTENbHON aKTUBHOCTM MaTKW, anekTpokapanorpamm (OKIN) 6epeMeHHON caMkm Kpo-
nvKa 1 NNoAoB, pa3BNBAKOLLMXCA UHTAKTHBIMU B OQHOM pore 1 B YCNOBUAX pedyLUpOBaHHOr0 NialeHTapHoro
kpoBoobpalleHus B gpyrom pore maTku. Mogenb BkntoyaeT Tpu 3tana. Ha nepsom (Ha 18- geHb BepeMeHHo-
CTK) co3faBanu nnaueHTapHylo HEAOCTaTOYHOCTb NyTEM NEepeBA3KU OGHON TPETW NpennaLleHTapHbiX COCYa0B
B OHOM pore mMaTKu, APYron por oCTaBnsAnM UHTaKTHbIM. Takoh NOAX0L NO3BONSAN B falbHENLWeM CpaBHUTb
peakLnu HOpManbHO Pa3BUTbIX W OTCTABLUMX B pa3BUTUM NNOAOB. Ha BTOpoM aTane (28-1 aeHb BepeMeHHOCTH)
NPOBOAUNN 3N1EKTPOMMUOTPad U0 C NOMOLLbI0 BBEAEHHbLIX B MUOMETPUIA 3MEKTPOAO0B. Kpome Toro, 0purnHasbHbIi
9NeKTPO[ pacnonaranv BOKpYr BnaranuwHon YactT MaTku Ang mexaHoructeporpadun v BBOAWUIN 3NeKTPOAbI
B MeXnonaToyHyto 061acTb HOPManbHO Pa3BUTOro U OTCTaBLLEro B pa3BuUTUK Nnoaa ansa peructpauuu IKI. Ha
TpeTbem atane (30-n geHb bepemeHHoCTH) NyTeM uHbekuun 1 ME okcuTOLMHA B YLLIHYI0 BEHY CaMKn NPOBOAUAN
WHAYKLWIO poaoBoi AesTenbHOCTU. OCYLeCTBAANN CUHXPOHHYIO PErMCTPALUI0 COKPATUTENIbHON aKTUBHOCTU
MaTKM 1 9NEKTpOoKapaMorpamMm camku 1 ee nnogos. Mogens anpobuposaHa Ha 16 camkax kponuka u 28 nnogax,
NOSIOBMHA W3 KOTOPbIX Pa3BMBANNCh B YCNOBUSAX HEHAPYLIEHHOTO NaLeHTapHOro KpoBoobpaLleHus (MHTaKTHble
nnogbl), a octaBlumecs 14 — B yCNOBUSX XPOHMYECKOM NNaLeHTapHON HeJOCTAaTOUHOCTH (MOAONBITHLIE NOAbI).
lMokasaHo, Y4TO MHOYLMPOBAHHAs OKCUTOLMHOM COKpaTUTeNbHas akTMBHOCTb MaTKu 3aBuUcena oT cTeneHn 6u-
0MOrnYeckoit roTOBHOCTH CaMoK K podam: y 8 camoK Npon3owWwnu podbl, a y 8 — HeT. Y HopManbHO pasBuTbIX
W OTCTaBLUMX B pa3BUTUM NNI0A0B HabMOAANM peakyun cepaeyHoro puTma, xapakTepHole AN Takux nnogos B
KNMHUYecKux ycnoemax B pogax. OnucaHHylo MoL4enb MOXHO CYMTaTb afeKBaTHOW ANS U3yYeHUs natoreHesa
aHOManui poAo0BON AEATENbHOCTM M MHTPAHATaNbHOM TMNOKCKK, a TaKkKe ANS AOKNMHUYECKo anpobauum Bnu-
SHUS pasHbIX MeJULWHCKUX NpenapaToB Ha COKPaTUTENbHYK aKTUBHOCTb MaTKi U (OYHKLMOHaNbHOE COCTOSAHME
nnogoB B poAax.

KntouyeBble cnoBa: maTo4Hast SﬂeKTDOMVIOFpadJVIFI; BHYTPUMATO4YHOE aBlieHNE; CaMKa KPOJIKa, 6€peMeHHOCTb;

nnaueHTapHaa HeAoCTaTO4YHOCTb.

INTRODUCTION

A large number of studies in modern obstetric literature are
devoted to the antenatal fetal health protection. Questions of
the fetal survival in the process of labor are covered to a lesser
degree. It is well known that anomalies of labor activity remain
the most typical obstetric complications of the delivery act, often
causing the development of fetal hypoxia. Acute hypoxia occurs
in 2-10.5% of all births and is one of the most common causes
of adverse perinatal outcomes [1]. Thus, intranatal hypoxia is the
main reason for surgical delivery in the fetal interests. In case of
abnormal contractile activity of the uterus there appear intermit-
tent episodes of acute fetal hypoxia, the response to which de-
pends both on the frequency and intensity of the uterine contrac-
tions and on the functional state of the fetus. The most common
syndrome in obstetric practice, that determines the degree of fetal
reactivity disorder, including labor, is a chronic placental insuffi-
ciency, which is 30-77% of all pregnancies. Chronic placental in-
sufficiency combines with the fetal development retardation and/
or its growth restriction [17]. Fetuses with retarded development,
compared with those normally developed, are more sensitive to
hypoxia, what can lead to adverse perinatal outcomes: perinatal
neurological diseases or even fetal death.

One of the ways to control abnormal uterine contractions and to
normalize fetal functional state in the case of intranatal hypoxia is

considered to be therapy with uterotonic, uterolytic, antioxidant / an-
tihypoxic drugs. One of the obligatory stages of such study is a pre-
clinical drug testing on laboratory animals. To date, however, there is
no adequate model of chronic experience that allows simultaneous
intrapartum registration of uterine contractile activity and functional
state of normally developed and growth retarded fetuses.

Most experimental studies on the influence of placental dys-
function on the fetal growth and development were expensive and
conducted on big laboratory animals such as monkeys, sheep
and pigs. In some studies placental insufficiency was caused in
mothers, in the others — in fetuses, and also there were models
where it was caused both in mothers and fetuses simultaneously.

The objects of our study were rabbits, which have some ad-
vantages over other experimental animals. They are fast and
easy to breed, available in determining gestational age. The rab-
bit placenta is of hemochorial type and therefore is close to hu-
man placenta because of its anatomic structure. The rabbit uterus
is two-horned with separate innervation and blood supply what
allows us to produce surgically placental blood flow insufficiency
in one of the horns. Such intervention makes possible to observe
reactions of retarded fetuses in one horn and intact fetuses in the
other horn, compare them retrospectively with the same intensity
of uterine contractions in the same maternal organism.

The goal of our research was to elaborate an experimental
model of intrapartum hypoxia to allow simultaneous registration
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of uterine contractions and electrocardiograms in fetuses which
developed in conditions of normal placental circulation and in con-
ditions of artificial placental insufficiency in chronic experience.

The most common cause of fetal hypoxia during labor is the
umbilical cord compression and placental blood flow disturbance.
Out of many models of placental insufficiency, described in the
literature, we used a model which allows us to disturb the utero-
placental blood flow by means of dosed ligature of a part of pre-
placental vessels [22]. According to the author’s data the dosed
reduction of blood flow in preplacental uterine vascular branches
by their partial ligature in one of the horns of the uterus leads to
placental and fetal retardation as well as to impairment of their
functional state in this horn on the 18™ day of gestation.

When studying contractile activity of the uterus it is neces-
sary to register simultaneously its electrical and mechanical acti-
vity. Some authors, in various types of animals, recorded electrical
activity of the uterus, generated by muscle cells, using electrodes
placed on the wall of the uterus or on the surface of the abdominal
wall 2, 3, 5]. Electrical signal of the uterus positively correlates with
intrauterine pressure [10, 15]. For registration of the intrauterine
pressure in animal experiments there were used invasive methods:
introduction of a catheter into the amniotic sac or of a small rubber
balloon filled with saline solution into the uterine cavity [18, 19, 8,
9, 4]. These methods, combined with electromyography, gave the
opportunity to investigate contractile activity of the uterus in chronic
experiments on conscious animals without their fixing on the back.
However, introduction of foreign bodies into the uterine cavity when
registering its activity often leads to a disturbance of the course of
pregnancy — premature delivery, burst of the amniotic fluid, uterine
contractile activity disorder [16, 3, 10, 11].

It was necessary to devise a method of intrauterine pressure
registration that would not influence the course of pregnancy and
the state of the fetus while using synchronous recording of myo-
metrial electrical activity as well as the fetal and female cardiac
activity.

MATERIALS AND METHODS

Studies were performed on “Chinchilla” females (Oryctolagus
cuniculus) with body weight 3000-4000 g. All animals were vir-
gin and kept in regulated conditions on a standard food at the
D.0. Ott Obstetrics and Gynecology Institute vivarium. Mating
was carried out at the same time of a day. The next day after ma-
ting was considered as the first day of pregnancy.

The study was conducted in chronic experiments under stand-
ard conditions in accordance with the European Convention on
the Protection of Vertebrates used for Experimental and Other
Scientific Purposes (1990) and the ORDER of USSR Ministry of
Health of August 12, 1977, Ne 755 “On measures to further im-
prove the organizational form of the use of experimental animals”.

The model creation consisted of several stages. At the first
stage chronic placental insufficiency was produced. On the 18"
day of pregnancy (the end of the placentation period) according
to M.N. Vartanova’'s method aseptic ligature of 1/3 preplacental

vessels was performed in one horn of the uterus under a mask
narcosis (Diethyl ether, “Medhimprom”, Russia) while the second
horn remained intact. This period of rabbit pregnancy is approxi-
mately corresponding to the Il trimester of human pregnancy. By
this time organogenesis in rabbit fetuses is mainly completed, and
then beginning from the 20" day an increase of the organs weight
occurs [12]. Duration of the operation was about 15 min. After op-
eration the animals were kept in vivarium in standard conditions.

At the second stage, on the 28™ day of pregnancy, electrodes
were introduced for simultaneous registration of contractile activ-
ity of the uterus and electrocardiograms of the female and fetuses
being in one and the other horn of the uterus. The females were
given intravenous thiopental narcosis (5% — 1.0 ml per 1.0 kg
Thiopental sodium, “Synthesis”, Russia). In aseptic conditions
the female abdominal cavity was opened and vaginal part of the
uterus was brought out into the operational wound. To eliminate
the skin sensitivity, persisting in barbital anaesthesia, injection of
10 ml 1% novocaine solution (Procaine, “Organika”, Russia) was
preliminarily made into the abdominal skin in the intended region.

For the bipolar registration of electrical activity of the uterus
two silver electrodes were inserted into the myometrium at a
0.5 cm distance from each other. The electrodes were connected
with teflon-coated multithread cable and fastened to the uterus
using ligature.

For registration of the intrauterine pressure we have used the
sensor which was a thin elastic rubber catheter (2 mm in diam-
eter and 2 cm long), filled with powered graphite as a conduc-
tor of an electric signal, both ends of which were connected with
a multithread teflon line. This catheter in the form of a cuff was
placed around the horn of the uterus at a distance of 1 cm from
the electrodes, introduced for electromyography. Changes of the
intrauterine pressure were judged about indirectly by the chan-
ging of the graphite resistance when the catheter strains during
contractile activity of the uterus. The catheter was connected to
the resistor bridge, which served to transform changes of electri-
cal resistance of the sensor at the bridge entrance into the change
of electrical resistance at its output.

To register fetal electrocardiogram a spear-shaped silver elec-
trode (1.0 mm thick and 0.5 cm long) was introduced into inter-
scapular region of the fetus through the intact wall of the uterus,
fixed to its skin and to the uterine wall using ligature. An indifferent
electrode, consisting of the silver plate, was placed on the mus-
cles of the female abdominal wall. All electrodes were connected
to labeled multiple-strand teflon cable which was stretched under
the skin of the rabbit with the use of the probe leaded out between
the ears. The cable was put into plastic box fixed to the skin.
Duration of the operation was 10-15 minutes. After operation the
animals were relocated into cages in a free position.

There were no cases of premature birth or death of the ani-
mals following surgical stages of the model creation.

The third stage was to induce the labor contractions of the
uterus and its simultaneous registration with ECG of the female
and its fetuses. Labor contractions of the uterus were induced on
the 30" day of pregnancy by intravenous injection of 1 IU oxytocin
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Fig. 1. A scheme for simultaneous registration of electrical and mechanical activity of the uterus, female ECG and ECG of intact and
experimental fetuses. 1 — original sensor with a sensitive element in the form of elastic cuff to register mechanical activity of the
uterus; 2 — silver electrodes to register electromyograms; 3 — silver electrode for electrocardiograms in the female; 4 — silver
electrodes for the fetal electrocardiograms; 5 — indifferent silver electrode in the form of a plate; 6 — reference needle-shaped
steel electrode; 7 — resistor bridge; 8 — electroencephalographic computer complex “Diamant-EEG”
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Fig. 2.  Registration on-line: | — basic value; Il — 1 min after oxytocin injection (1 IU). A — intrauterine pressure; B — electromyogram of

the uterus; C — electrocardiogram (ECG) of the female; D — ECG of growth retarded fetus; E — ECG of normally developed fetus

(“Gedeon Richter”, Hungary). The choice of this term was defined
by the fact that, as is known, in this species of animals till the term
of labor the electrical activity of the uterus is either missing or is
reduced to isolated potentials of different amplitude. Till the 29t
day of pregnancy the uterus does not respond to oxytocin injec-
tions, even if it is given in large doses [13, 14, 6, 7].

During the experience the female was in a natural position in a
special box, limiting its movements. Signals of electrical and me-
chanical activity of the uterus were registered simultaneously with
synchronous recording of electrocardiograms in the female and fe-
tuses with the use of electroencephalographic computer complex
‘Diamant-EEG” ("Diamant”, Russia) and displayed in a real-time
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regimen on computer with the help of special program adapted
for our experiment. Wires from the electrodes and catheter were
attached to a plant, the scheme of which is given in Fig. 1. The
studied parameters were registered during 60 minutes.

As episodes of arising uterine contractions were considered
those in which the amplitude of electric signal increased more
than 3 times in relation to its basic value and which arose syn-
chronously with the increase of intrauterine pressure. Figure 2
shows an example of recording electrical and mechanical activity
of the uterus and ECG of the female and its fetuses before and
after the introduction of oxytocin.

Analysis of the uterine activity was carried out for every 5-min-
ute interval, it included the number of contractions, duration and
amplitude of one contraction.

According to the ECG findings the mean fetal and maternal
heart rate (HR) was calculated for each 10-second interval within
one minute with an original computer program “Pulse” (Russia),
based on the automated calculation of R-R-intervals of the ECG.

From experience the animals were removed after Thiopental
anesthesia by means of aeroembolism. Localization of introduced
electrodes was determined, fetuses and placentas were taken out
and weighed.

The results were statistically processed according to paramet-
ric (Student's t-test) and non-parametric (Mann-Whitney U-test,
Owen test, Wilcoxon test) statistics using standard package for
statistical analysis (STADIA, STATGRAPHICS v.6). To determine
the significance of results between groups Bonferroni multiple re-
gression analysis was used.

MODEL APPROBATION

Testing of the model was carried out on 16 female rabbits
and 28 their fetuses, 14 of which developed in conditions of nor-
mal placental circulation (intact fetuses) and 14 — in conditions
of chronic placental insufficiency (experimental ones). In experi-

25 1.Y = 2455 + (-12.73) LOGX
2.Y =11.49 + (-5.69) LOGX
20
15
)
) 10_
5 —
0 T I I T
0 10 20 30 40
Min
Fig. 3. The number of uterine contractions and the speed of their

changes in females that were (solid line) and those that
were not (dash line) in induced labor

mental fetuses weight was 20% less than that of intact fetuses
(42.77+1.99 and 36.34+1.96 gr. respectively, p<0.05).

In two groups weights of placentas did not differ.

Induction of the uterine activity with 1 ED of oxytocin on the
30" day of pregnancy resulted in labor in 8 females, in other 8
animals contractile activity of the uterus gradually decreased, and
there was no labor in them. The model shows that induced uterine
activity, judging by the number of contractions and duration of one
uterine contraction in the females in which deliveries occurred,
was significantly higher than in those with no labor. According to
regression analysis, the number of contractions and the rate of
their changes in the females in labor were significantly higher than
in the females in which labor did not occur (Fig. 3). Various reac-
tions of females on the introduction of oxytocin are connected,
obviously, with different biological readiness for delivery due to
unequal sensitivity of myometrial receptors to oxytocin. A change
of the fetal heart rate after oxytocin injection was an indication of
the fetal functional state.

After oxytocin injection (1 1U) the number of uterine contrac-
tions and the rate of their changes was higher in the females
with induced labor than in the females without uterine activity
(p1<0.001 p,<0.001, respectively).

It was shown in our model that the response to oxytocin injec-
tion and to the onset of uterine labor contractions of the intact
and growth retarded fetuses in the females, who delivered, and
those that did not was unidirectional and comparable: they have
developed bradycardia. In the females who delivered fetal heart
rate decreased in the intact and growth retarded fetuses by 46%
and 41%, respectively, and in females that did not deliver in both
groups of fetuses — by 40%. The observed heart rate response to
oxytocin in the intact and experimental fetuses is corresponding
to that observed in the development of the fetal intranatal hypoxia
in clinical practice. Later on we considered as the main marker
of the reactivity of fetuses the recover of their heart rate to the
basic value.

1.Y =exp (5.70 + (-5.59/X))
300 2.Y =exp (5.34 + (-1.65/X))
250
=
£ 200
o
g
o 150
I
[N
100
50
0 T T T T
0 10 20 30 40
Min
Fig. 4. Fetal heart rate and its dynamics in the intact (solid line)

and growth retarded (dash line) fetuses of the females in
induced labor
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It was shown that the extent of the heart rate changes in the
intact and experimental fetuses directly depended on the inten-
sity of the uterine contractions. In case of active uterine contrac-
tions resulting in labor, bradycardia in growth retarded fetuses in
response to oxytocin remained till the end of observation, in the
intact fetuses their heart rate gradually increased and reached
its basic value by the end of the study. According to a regres-
sion analysis, in the intact fetuses in comparison with the growth
retarded ones the heart rate value and the rate of its dynamics
change were significantly higher (p, <0.0009; p, <0.01, respec-
tively) (Fig. 4). In the females without biological readiness for
labor on the first stage the reaction of all fetuses was identical:
their heart rate recovered to the basic level. Then in the intact
fetuses tachysystole developed, while in experimental fetuses
their heart rate remained at the basic level. However, regression
analysis showed that the heart rate value in intact fetuses during
observation was significantly higher, than in experimental ones
(p=10.01).

The heart rate and its dynamics in intact fetuses was higher
than in growth retarded fetuses (p <0.001, p<0.01).

Our data are consistent with the literature data, obtained in
clinical studies, where it was shown that during uterine contrac-
tions the heart rate of normally developed fetuses recovered fas-
ter in comparison with that in growth retarded fetuses [20]. In this
situation, every next contraction of the uterus may result in blood
acidosis followed by irreversible changes in the cardiovascular
and central nervous system in the growth retarded fetuses [21].

CONCLUSION

Results of the presented model approbation have shown that
the oxytocin induced contractile activity of the uterus depended
on a degree of biological readiness of the female for labor. In
the rabbit females with different biological readiness for labor, the
heart rate reactions of the intact and growth retarded fetuses were
comparable with those in such fetuses in clinical situations during
labor. So, this model is possible to be considered adequate for
studying pathogenesis of the labor activity and intranatal hypoxia,
as well as for preclinical approbation of the influence of medicinal
preparations on contractile activity of the uterus and on the func-
tional state of fetuses.
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CELL THERAPY FOR ISCHEMIC AND NON-ISCHEMIC DISEASES
IN ANIMAL MODELS
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Abstract: To date, classical approaches to the treatment of many diseases of ischemic and non-ischemic genesis are
successfully complemented by stem cell transplantation, in particular mesenchymal stem cells. The use of cell products
based on cultured cells carries a potential risk of microbiological and virological contamination, as well as genetic
instability and mutations. A cell product based on a mononuclear fraction of the bone marrow, as a product subjected to
minimal manipulations, has no less potential for clinical use with an optimal protocol for its use. The aim of experimental
study was to highlight some top issues of cell therapy for ischemic and non-ischemic diseases. It has been established
that transplantation of the mononuclear fraction of allogeneic and autogenous bone marrow has a therapeutic effect
in experimental models of critical lower limb ischemia, brain ischemia, and dilated cardiomyopathy. The administration
of bone marrow mononuclear fractions to laboratory animals led to the following results: an increase in the area of
the microvasculature in the ischemic extremities of rats; recovery of behavioral reactions in rats undergoing cerebral
ischemia; restoration of myocardial morphology, systolic function of the left ventricle, ejection fraction, elimination
of signs of blood stasis in the systemic and pulmonary circulation of rats and rabbits with dilated cardiomyopathy. It
should be noted that the degree of effectiveness of cell therapy depended on the state of target tissues, methods for
delivering cells to diseased organ, and also the number of cells in a cell product. Thus, a minimally manipulated cell
product, which is the mononuclear fraction of the bone marrow, can be effective in treating the diseases presented in
our study by experimental models.

Keywords: cell therapy; bone marrow mononuclear fraction; ischemia; heart failure; experimental model; cell therapy
protocol; paracrine effect; angiogenesis.

KNETOYHAA TEPANWUA ULLEMUYECKUX
W HEULLEMUYECKUX 3ABONNIEBAHUW HA XKUBOTHbIX MOAENAX
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Pestome: Ha cerogHsLWHNI AeHb KNaccuyeckne noaxoabl K Tepanni MHOrMX 3ab0neBaHNi ULLEMUYECKOTO 1 HeunLe-
MWUYECKOro reHe3a ¢ yCnexom AONOSHSATCA TpaHCNNaHTaLuuen CTBOMOBbIX KNETOK, B YACTHOCTY ME3EHXMMarbHbIX
CTBOMOBbIX KNETOK. [pUMeEHEHNE KNETOYHbIX NPOLYKTOB HA OCHOBE KYNbTUBMPOBAHHbBIX KNIETOK HECET NOTEHLMab-
HbIil PUCK MUKPOBMONOrMY€ECKO 1 BUPYCONOTNYECKON KOHTaMUHALIMK, a TakXe reHeTMYECKOM HECTAabUTbHOCTH W
MyTauuin. KneTouHbl NPOAYKT Ha OCHOBE MOHOHYKII€apHOM (PpakLum KOCTHOrO MO3ra Kak NpoAyKTa, NoABEPrHyTOro
MWHUMATbHBIM MaHUNYAALUSM, UMEET He MEHbLUWI NOTEHLMAN KMHUYECKOTO NPUMEHEHUS NPK ONTUMANbLHOM Npo-
TOKOMe ero Mcnonb3oBaHus. Llenbo akcnepumMeHTanbHoro nccnegoBanns 6bino 0CBETUTb HEKOTOPbIE aKTyasbHbIe
BOMPOCHI KNETOYHOWN TEPanumn NWEMUYECKUX U HEULWEMUYECKMX 3ab0NeBaHnin. YCTaHOBMEHO, YTO TpaHCNNaHTauus
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MOHOHYKJ'IeapHOVI d)paKLl'MM alinoreHHoro n ayToreHHoro KOCTHOro Mo3ra okasblBaeT TepaI'IeBTW-IeCKVIVI Sd)(*)eKT Ha
QKCMEepPMMEHTarbHbIX MOAENAX KpMTVI‘-IeCKOﬂ ULLEMUN HUKHUX KOHEYHOCTEN, MLLIEMWN FONOBHOMO MO3ra 1 auvnartaun-
OHHOW KapguomunonaTun. BeeneHue MOHOHyKJ'IeapHOVI (*)paKLI,VII/I KOCTHOro mo3ra na6opaTopr|M KWBOTHbIM NMPUBENO
K cnegywouwum pesynbtatam: yBenndeHne nnowaan MMKpoCcoCyaoB B ULEMU3UPOBAHHbLIX KOHEYHOCTAX KPbIC; BOCCTaA-
HOBJ1EHNE NOBEAEHYECKMX peaKLI'VIVI Y KpbIC, NepeHecCLnx U,epe6par|bHy+o MLEMUI0; OTCYTCTBUE Mop(bonormqecmx
NPU3HAKOB NoBpeXAeHUA MUOKapaa, ynyyleHne CUCTONMNYECKON (*)yHKLl'VIVI neBOro Xenynodka, (bpaKLl'VIVI Bb|6poca,
yCTpaHeHne Npu3HakoB 3aCTOA KPOBU B CUCTEMHOM U MalloM Kpyre KpOBOO6paLLI|eHMFI KpbIC N KPONUKOB C Annarta-
LWIOHHOVI Kap,qmommonawleﬁ. Cne,qyeT OTMETUTb, YTO CTENEHDb S(bd)eKTVIBHOCTVI KNEeTOYHOW Tepanunu 3aBucena ot
COCTOSIHMS TKaHel-MuLLeHeit, cnocoboB [OCTaBKKN KINNETOK K 6OJ'IbHOMy OopraHy, a TakXxe OT KOJIn4eCTBa KNeTokK B
KNeTo4HOM NpPOoAYKTE. Takum 06pa30M, MWUHUManNbHO MaHI/II'IyrIVIpOBaHHbII7I KNETOYHbIN NPOAYKT — MOHOHYKNeapHas
¢)paKuMﬂ KOCTHOTO MO3ra — MOXeT bbITb Squ:)eKTVIBHbIM npun nevyeHumn 3abonesaHui, npeacTtaBrieHHbIX B HalleM
nccnenoBaHnM Ha SKCNEPUMEHTalbHbIX MOAENAX.

KnioueBble cnoBa: kneToyHas Tepanus; MOHOHykNneapHast dpakLyus KOCTHOro Mo3ra; Uwemus; cepaedHas
HeAO0CTaTOYHOCTb; SKCNepUMeHTarnbHast MOZENb; MPOTOKOM KNETOYHOM Tepanuu; napakpuHHbIN 3¢hdekT; aHroreHes.

INTRODUCTION

Stem cell transplantation and mesenchymal stem cells (MSCs)
in particular, is firmly part of the arsenal of modern approaches to
the treatment of a number of diseases, despite a clearly insufficient
understanding of their nature and regulation [1, 3]. The clinical use
of MSCs requires ex vivo cultivation. Their properties will depend
on the source and cultivation conditions. An assessment of the
absence of microflora contamination and the virological safety of
MSCs are required. During cultivation, genetic instability and MSC
mutations may occur. At the same time, mononuclear fraction of
the bone marrow (MFBM) — a minimally manipulated cell product
having just as much therapeutic potential and posing a minimal
danger when used properly, is in the background. In this context,
we attempted to demonstrate the optimal efficiency and safety of
cell therapy options for various socially significant human diseases.
The advantages and therapeutic mechanisms of action of various
types of cells for cell therapy of pathological conditions of various
origins require further study. The optimal protocol, as shown by
our studies, consisted of the optimal number of cells in the cell
product, the optimal route for their delivery, the optimal state of the
target tissue/organ, and the time of the actual procedure.

The aim of this study was to describe the protocol of the
optimal variant and the result of cell therapy for ischemic and
non-ischemic diseases in animal models as well as to get
experimental models of critical limb ischemia, brain ischemia,
dilated cardiomyopathy. We also carried out cell therapy for
critical limb ischemia, brain ischemia, dilated cardiomyopathy in
accordance with the developed optimal protocol for cell therapy.

The animals were kept in standard conditions. While working
with them, they were guided by the requirements of the Directive
of the European Community. A model of critical limb ischemia was
modeled by femoral artery ligation at the point where it exits from
under the Poupart's ligament. Brain ischemia was initiated by
coagulation of the middle cerebral artery. Dilated cardiomyopathy
was reproduced with rubomycin (daunomycin), a drug from the
group of anthracyclines used in hemoblastosis, one of the side
effects of which is the damage to the cardiovascular system with the
development of heart failure. A mononuclear fraction of allogeneic
bone marrow from both femur and tibia of rats or autogenous bone
marrow from ilium of the rabbit pelvic bones obtained by Ficoll
density gradient centrifugation at a density of 1.077 g/ml was used
as a cell product. The isolated suspension of mononuclear cells
was washed twice with an isotonic sodium chloride solution. In the
trypan blue test, cell viability, which is usually not less than 95%,
was evaluated, the number of cells was calculated in a Goryaev's
chamber and diluted with 0.9% sodium chloride solution to a
predetermined concentration. In preliminary studies, an optimal
variant of cell therapy for each animal model was searched for. It
was based on the criterion of survival and effectiveness of therapy
depending on the number of transplanted cells, their delivery to the
target organ/tissue, and time of transplantation. All manipulations,
both in terms of reproducing experimental models and in the
process of implementing the stages of preparation and execution
of cell therapy, were performed under aseptic conditions.

Table 1
Distribution of animals by group

Experimental Number of animals in a group
MATERIALS AND METHODS models rats rabbits
120 female and 174 male Wistar rats weighing 250-300 g and Crmcall I@b 'SCh_em'a 54 —
40 female Chinchilla rabbits weighing 1.2-1.5 kg were used as Brain ischemia 120 -
experimental animals. The animals were randomly divided into Dilation 120 40
groups in accordance with the models used in the work (Table 1). cardiomyopathy

@ RUSSIAN BIOMEDICAL RESEARCH

VOL5 N4 2020

ISSN 2658-6584




OPUTMHAJIBHBIE CTATBH

11

Angiography was performed to visualize the vessels of the
damaged limb. An X-ray contrast drug (Omnipack 240) was
administered in a volume of 1.5-2.0 ml after laparotomy, puncture
and catheterization of the rat abdominal aorta. Radiographs
were obtained on an Arman apparatus according to a standard
technique. Functional changes in the activity of the central nervous
system were judged by behavioral reactions in the Open Field
technique. Systolic function of the left ventricle was examined
echocardiographically. Myocardial perfusion was assessed by the
accumulation of a radiopharmaceutical by perfusion scintigraphy.
For histological examination, internal organs were fixed in 10%
neutral formalin and histological sections were prepared by
staining with hemotoxylin and eosin.

For statistical processing of the obtained results, Student's
criterion was used. The differences were considered significant
at p <0.05.

RESULTS AND DISCUSSIONS

Cell therapy for critical limb ischemia in animal models
was carried out 30 days after its initiation, i.e., in the absence

Fig. 1.

Specific area of the
12 | microvasculature of rat
limb muscles, %

b 0 Before therapy

of local and systemic manifestations of inflammation., as
a response to tissue necrosis of the ischemic limb. Isolated
cells 2x107/1.0 ml were transplanted into an invalid limb and
according to the previously developed protocol, part of the
cells (1x107/0.5 ml) was transplanted through the femoral
artery, and the other equal part (1x107/0.5 ml) was subjected
to five injections into the lower third of the thigh muscles. In
the next 30 days of the posttransplant period [6, 8], reparative
regeneration at the level of the invalid limb was visualized
as the development of collateral arterioles, branching of
capillaries, and formation of de novo microvessels (Fig. 1),
which, when compared with clinical practice, determines the
chance of limb preservation [10, 11].

Angiogenic, anti-inflammatory, neuroprotective, anti-apoptotic,
paracrine effects of the cells that make up MFBM turned out to be
sufficient to ensure a positive result of cell therapy [2, 7, 12]. The
zone of ischemic brain necrosis in rats, into which 2x10® MFBM
cells in the volume of 50 ul were transplanted through the com-
mon carotid artery on the 14" day after the stroke [4, 5], favor-
ably differed from that in the animals of the control group, who
received placebo (sodium chloride 0.9% solution), all other things

After therapy

Angiogram of the state of the microcirculatory bed in the rat's invalid limb before (a) and after (c) cell therapy. The arrows indicate:

1— the S|te of femoral artery Ilgatlon 2 — coIIateraIs Specmc area (%) of the mlcrovasculature of rat limb muscles (b)

-

Infarct-like focus of ischemic necrosis, surrounded by a zone of reactive microglial and astrocytic proliferation with hemistocytic
transformation (a); reactive gliosis with the formation of a glial micro-node in the perifocal zone of infarction (b). Hematoxylin and
eosin staining, x200

& pOCCHIICKHE BHOMETHIHCKUE HCCTEIOBAHIA  TOM 53 Nod 2020

eISSN 2658-6576




12 ORIGINAL PAPERS

Fig. 3.  Ependymal proliferation in the wall of the Il ventricle, x200 (a); hemangio—meningotheliomatous proliferative micro-nodules in the
soft medulla, x100 (b). Hematoxylin and eosin staining, x200

Systolic function of the left
ventricle, ejection fraction, %

0,9
038
0,7 1
0,6 1
0,5 1

m Rats
m Rabbits

027

Intact Congestive heart c
control failure model

Fig. 4. Diffuse cardiomyocyte dystrophy with foci of necrosis (a); systolic function of the left ventricle, ejection fraction (b); lung
congestion (c). Hematoxylin and eosin staining, x200

Myocardial perfusion index, accumulation

of radiopharmaceutical agents Systolic function of the left
3,5 09 ventricle, ejection fraction, %
31 mRats 08 |- mRats
2,51 mRabbits 0,7 T m Rabbits
2 0,6
0,5 T
1,51 0,41
14 0,31
0,2 1
0,5 T 0’1 4
Congestive heart Combined injection Congestive heart Combined injection
failure model  of 1 million cells/kg failure model  of 1 million cells’kg
a b c

Fig. 5. Normal myocardial morphology. Longitudinally oriented myofibrils with transverse striation (a); hematoxylin and eosin staining,
%200, myocardial perfusion index (b); left ventricular systolic function, ejection fraction (c)
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Fig. 6.

o sl

Morphology of rabbit lungs: vascular congestion and red blood cell diapedesis in dilated cardiomyopathy (a); normal histology of

rabbit lungs after cell therapy (b). Hematoxylin and eosin staining, x400

a
Fig. 7.

being equal. Inflammation was initiated in the penumbra zone,
accompanied by a cleansing of the infarction zone, the formation
of a glial scar (Fig. 2a), and stabilization of brain tissue. In the
control group, by the 30" day of the post-transplant period, the
process of repair of ischemic injuries remained incomplete. The
manifestations of gliosis and astrocytosis with the formation of
glial micronodules in the perifocal surroundings of cerebral infarc-
tion were more common, compared with the experimental group
(Fig. 2b).

At the same time, paracrine effects of transplanted cells
caused the activation of angiogenesis, associated with the resto-
ration of metabolism, the viability of neurons, and the stimulation
of reparative regeneration. Moreover, the increase in proliferative
activity is most pronounced on the part of the ependymal glia,
vascular endothelium and meningothelium of the soft medulla
(Fig. 3a, b).

The functional expression of the effectiveness of cell therapy
for ischemic stroke, performed in accordance with the developed
(optimal) Protocol, were signs of recovery of behavioral activity

Vein overflow and inflammatory infiltrates in the liver in cases of dilated cardiomyopathy (a); normalization of liver perfusion after
cell therapy (b). Hematoxylin and eosin staining, X200 and x50

Table 2

Behavioral activity of rats under the influence of cell therapy
on the 14" day after coagulation of the middle cerebral artery

Number of animals
Type of behavioral
activity without with the use
cell therapy of cell therapy
Verticallocomotor 26,5+3,7 36,7+2,7¢
activity
Horizontal 4,3+0,6 5,6+1,0
locomotor activity
Research activity 1,7+0,3 3,6£0,3
by the number of
visited burrows
Episodes of fur 2,7+0,1 3,6+0,1
and face cleaning,
(grooming)
Freezing 4,1£0,3 1,4%0,1
*p <0,05.
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of animals-recipients of the mononuclear fraction of the bone
marrow (Table 2).

Diseases of non-ischemic origin are often the result of mutual
influence of genetic and external factors, as is the case with dilated
cardiomyopathy induced by rubomycin in the experiment (Fig. 4).
However, the paracrine effects of MFBM cells extend to these forms
of pathology [1, 9]. Transplantation of 2x10° allo- or autogenic
MFBM cells in the volume of 100 pl by combined introduction of
equal volumes of cell product intraaortically (during the systole
with simultaneous compression of the aorta below the injection
site) and intracardially (by four injections of cell suspension into
both ventricles), contributed to the restoration of myocardial
morphology, systolic function of the left ventricle, ejection fraction
(Fig. 5), the disappearance of signs of blood stagnation in the
small (Fig. 6) and large (Fig. 7) circulatory circles.

CONCLUSION

Bone marrow-derived mononuclear cells therapy for ischemic
and non-ischemic diseases was performed according to the protocol
taking into account the state of the target organ / tissue, optimal
time of the procedure regarding the onset of pathology, optimal
concentration of cells in the cell product and the optimal route for
its delivery. Mononuclear therapy for ischemic and non-ischemic
diseases has been demonstrated to be safe effective option or an
independent procedure in the treatment of such diseases.
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OCNABJIEHUE UMMYHHOW CUCTEMbI Y NAL, C CHHOPOMOM BPAJUSHTEPUM

© KoHcTaHTuH AnekcaHaposud LemepoBckui
CankT-Metepbypreknit Meguko-counanbHbii HCTUTYT. 195271, CankT-MeTepbypr, KonapaTtbeBckui np., 72, nutep A

KoHTtaktHas uHdopmaumsa: KoHctaHTe Anekcangposud LLiemeposckunit — npodbeccop kadeapbl BHYyTPeHHUX 6onesHei.
E-mail: constshem@yandex.ru

Pestome: [peacTaBneHo cpaBHEHUE AaHHbIX ABYX rpynn obcnenoBaHHbIX MeguUMHCKUX paboTHUKOB B BO3pacTe
27-68 neT, y KOTOPbIX aHaNU3MPOBany PerynsapHoCTb peanusauni KuweyHon npusbldku (Bowel Habit), 10 knnHnyeckmx
napamMeTpoB UMMYHHOWN CUCTEMbI U YPOBEHb KayeCTBa Xu3Hu. Mepas rpynna 06cnefoBaHHbIX NAL XapakTepuso-
Banacb Hanu4nem perynsapHoro LpkaguaHHoro putMa aBakyaTopHOM (yHKLUM KULLEYHUKA NPK YacTOTe He Hike
7 pa3 B HeZento (3yaHTepus). Bropas rpynna nuu, xapaktepuaoBanach OTCYyTCTBUMEM PErynsipHOro OKOIOCYTOYHOrO
pUTMa KNLWEYHON NPUBbLIYKW B BUAE 3aMEASIEHNs pUTMa 3HTepanbHOM akTUBHOCTK (BpagunaHTepus) npu Yactote
KnweyHoro putma ot 3 4o 6 pa3 B Hegento. OBHapyXeHOo, 4T y KL C dyaHTEPUEN DU3NONOTNYECKN ONTUMANbHAS
(yTpeHHsist) akpodasa puTMa KuLWEYHWKa BCTpeYanach B 2,6 pasa valle, Yem neccumanbHas ¢asa (BeyepHss). Y nuy
c bpagnsHTepuein BevepHas asa KULWEYHOro puTMa BcTpeyanach B 3 pasa valle yTpeHHeir. CHUxeHue ypoBHS
aKTUBHOCTU UMMYHHOI CUCTEMbI BbISBNEHO Y 22% NuL, ¢ ayaHTepueit, Ho y 50% nuy ¢ 6paguaHTepuen. bpaaman-
Tepus ABNSETCS HakTOpoM pucka ocnabneHms MMyHuTeTa. KauecTBo XW3HM NKUL C 3yaHTepuen Bbifio CHUXEHO
B 17% cnydaes, a y nuu ¢ 6paguantepunen — B 37% crnyyvaes. bpagnaHTepus NOHWXaET YpOBEHb Ka4eCTBa XU3HU
noyTH B 2 pasa no CPaBHEHMIO C dyaHTepuen. CuHapom BpaanaHTepumn CBa3aH NPEMMYLLECTBEHHO C OTCYTCTBUEM
ONTUMAarbHON YTPEHHEN KULIEYHON NPUBBLIYKM, C NMOBbILEHHLIM B 1,5 pasza puckoM OXMPEHNS, MOHUKEHHBIM YPOBHEM
VMMYHWUTETA U Ka4eCTBa XU3HMW.

KntoueBble cnoBa: GpagunaHTepust; 9yaHTepus; KULLEYHast MPUBLIYKA; OXUPEHWE; UIMMYHHAs CUCTEMA; KaYeCTBO
KU3HW; LMPKaAMaHHbI pUTM; akpodasa putma.

THE WEAKENING OF THE IMMUNE SYSTEM IN INDIVIDUALS WITH
THE BRADYENTERIA SYNDROME

© Konstantin A. Shemerovskii
Saint- Petersburg Medico-Social Institute. 195271, Saint- Petersburg, Kondratyevsky pr., 72, letter A

Contact information: Konstantin A. Shemerovskii — Professor of Department of Internal Diseases. E-mail: constshem@yandex.ru

Abstract: The article presents a comparison of data from two groups of examined medical workers aged 27-68 years,
who analyzed the regularity of Bowel Habit implementation, 10 clinical parameters of the immune system, and the
level of quality of life. The first group of examined individuals was characterized by the presence of a regular circadian
rhythm of intestinal evacuation function at a frequency of at least 7 times a week (Euenteria). The second group of
individuals was characterized by the absence of a regular circadian rhythm of Bowel Habit in the form of slowing down
the rhythm of enteral activity (Bradyenteria) at a frequency of intestinal rhythm from 3 to 6 times a week. It was found
that in individuals with Euenteria, the physiologically optimal (morning) acrophase of the intestinal rhythm was 2.6
times more common than the pessimal phase (evening). In individuals with Bradyenteria, the evening phase of the
intestinal rhythm was 3 times more common than the morning one. A decrease in the level of immune system activity
was found in 22% of individuals with Euenteria, but in 50% of individuals with Bradyenteria. Bradyenteria is a risk
factor for weakening of the system. The quality of life of people with Euenteria was reduced in 17% of cases, and in
people with Bradyenteria — in 37% of cases. Bradyenteria lowers the Quality of Life by almost 2 times compared to
Euenteria. Bradyenteria syndrome is associated with a lack of optimal morning Bowel Habit, with a 1.5 fold increased
risk of obesity, a reduced level of immunity and reduced level of Quality of life.

Key words: bradyenteria; euenteria; Bowel Habit; immune system; quality of life; circadian rhythm; acrophase of rhythm.
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BBEJEHUE

lNepnognyeckas perynsapHOCTb pUTMa 3BaKyaTOPHOW (YHK-
UMW KULLEYHWKA SIBNISIETCS OAHUM M3 HOPMAasbHbIX MPOSIBNEHN
UMpKaZAMaHHOrO pUTMa OpraHvM3Ma YenoBeka, HapylleHue KoTo-
poro B Buae OpaguaHTepUn (3amMefIEHNs 3HTEPanbHOMO pUTMa)
MnoBbILLAET pUCK KonopekTanbHoro paka [2, 6, 10, 12] n puck
KapanoBackynsipHon cmepTHoctn [1, 4, 5, 7]. OgHako XpoHo-
(hU3MONOMMYECKMIA MEXaHU3M PEerynsipHOCT pUTMa KULIEYHMKA
1 YPOBEHb aKTMBHOCTW MMMYHHOW CUCTEMbI Npu GpaguaHTEpUN
OCTaeTCsl Masno UCCnefoBaHHbIM.

LENb PABOTbI

ViccnepoBaTh 3aBUMCUMOCTb MEXOY 4acTOTOW U akpodason
LUMPKaMaHHOrO pUTMa 9BaKyaTOPHOW (OYHKLUWW KULLEYHMKA Y
MpaKTYeCKW 30OPOBbIX UL, C PETYNISIPHON (€XeJHEBHON) 1 Hepe-
rynspHON (3aMeAneHHo) 3BaKyaTOPHOWM (OYHKLMEN KULLEYHMKa,
a TaKkKe CpPaBHEHWE YPOBHEN aKTUBHOCTU MMMYHHOW CUCTEMBI Y
N1, ¢ dyaHTepren 1 bpaguaHTepueit.

MATEPWANbI U METOAbI

MeTogom xpoHosHTeporpacuu [8, 9, 11] gobposonbHO 06-
CcnefoBaHo 26 MeaMUMHCKMX paboTHIKOB B Bo3pacTe 27-68 ner,
Yy KOTOPbIX aHan13npoBanu PErynspHOCTb Peanu3aLmmn KULLEYHO
npwmBbIyukK (Bowel Habit), 10 knuHuyeckx napameTpoB MMMYHHO
CMCTEMbI 11 YPOBEHb KAueCTBa XW3HW. PerynsipHOCTb KuLLEYHON
MPMBLIYKN ONpesensnu no Tecty «Putm 1 3gopoBbey. Mapamer-

Pbl MUMMYHHOW CUCTEMbl OMpPeLensanu No Baneosornyeckomy
TecTy «Bawa ummyHHas cuctemar [3]. duamonornyeckm Hop-
MasbHbIM cyuTanu cymmy 6annoB Tecta 40 31 BKIHOYMTENBHO.
[MTOHWXEHHbIN YPOBEHb UMMYHHOW CUCTEMbI ONPEAENANN No CyM-
Me 6annos Bbilwe 31. YpoBeHb kayecTBa XU3HW onpeaensny no
BM3yanbHoi aHanoroBon Lwkane (BALL) u Bbipaxanu B npoLeH-
Tax, 3a 100% nprHMMas onTUManbHbINA YyPOBEHb KAYECTBA KIU3HN.
HopmanbHbIM YpOBHEM KayecTBa XW3HM CYMTanu AuanasoH oT
70 go 100% ONTUManbHOMO, & MOHWXEHHBIM YPOBHEM — HUXE
70% ontumaneHoro. Mepsas rpynna obcrneaoBaHHbIX MWL, Xapak-
Tepu3oBanachb Hanuynem perynspHoro LMpKaauMaHHoro putma
9BaKyaTOPHON (DYHKLMW KWLLEYHWKA MPU YacToTe He HUXE 7 pa3
B Hegento (dyaHTepus). BTopas rpynna nuu, xapaktepusoBanacb
OTCYTCTBMEM PErynsipHOro OKOSIOCYTOYHOrO PUTMA KULLIEYHOW
NPUBbLIYKM B BUAE 3aMeAneHUs puTMa SHTeparnbHON akTUBHOCTY
(BpagmaHTepust) npn YacToTe KMLWEYHOTO puTMa oT 3 o 6 pas B
Hegent. MeTog xpoHo3HTeporpaduu (no TecTy «Putm 1 3gopo-
BbE») MO3BONAN ONpeAenuTb 3 BapuaHTa 4acToTbl LmpKaguaH-
HOrO pUTMa KWLLEYHWKa. PerynspHbii (€XegHeBHbIN) pUTM C Ya-
CTOTOW AedpekaLun 7 pas B Heento onpeaensnm kak syaHTepuio.
HeperynsipHbii puTM — nerkas 6pagnaHTepus — BhISBIISANN MO
yacTtoTe cTyna 5-6 pa3 B Heaento. HeperynspHbii putM — yme-
peHHas bpagusHTepus — no yacToTe 3-4 pasa B Heaent. Kpome
TOr0, TECT NO3BONAN BbISBNATL 4 BapuaHTa akpogasbl (MOMeHTa
peanu3aluu 9BaKkyaTOpHOM (DYHKLWW KuLlevHuka) no 4 nepuo-
pam cyTok: ytpo (06:00-12:00), geHb (12:00-18:00), Beyep
(18:00-24:00), Houb (24:00-06:00). CtaTucTM4eckMn aHanua
AaHHbIX BbINOMHANM € nomoLybio nporpammbl IBM SPSS Sta-
tistics v.21 (IBM, CLUA). OueHnBanu otHoweHns waHcos (OLU)

TecT «PuUTM 1 300poBLEe». OTBETbTE Ha 3TU BONpPOChI, 06BeanTe 0aHY Lndpy

1. CKkonbko pa3 B AeHb Bbl NUTaeTeCh?
11-2 2 2-3 3 3-4 4 4-5 5 pas/cyTku

2. CkornbKko pa3 B A€Hb Bbl ONOPOXHAETECH?
0-111-2 2 2-3 3 3-4 4 4-5 5 pas/cyTku

3. B kakoe Bpems [HS Bbl 00bI4YHO 3acbinaeTe B OyaHM?

4. B kakoe Bpems AHs Bbl 0ObIYHO OMOPOXHSETE KNLLEYHWK?

Okono 22:00 —0 Kaxgoe ytpo (06:00-12:00) —0
Okono 23:00 —1 Moutn kaxgoe yTpo (06:00-12:00) —1
[o 24:00 —2 [Hem (12:00-18:00) —2
Mocne 24: 00 -3 Beuepom (18:00-24:00) -3
Okono 01:00-03:00 —4 B pasHble gHu no-pasHomy (06:00-24:00) —4
5. B kaKoit cTeneHu Bbl yA0BMNETBOPEHbI BALLNM NUTAHNEM? 6. B kakoi cTeneHu Bbl YAOBNETBOPEHbI BaLLel (n3IN4ECKON aKTUBHOCTbIO?
100% 80% 60% 50% 40% 30% 100% 80% 60% 50% 40% 30%
7. Bbl korga-Hubyap npuHumanu cnabutensHble cpeacTsa? 8. CKombKo [Hel B Heflento Bbl 06bIYHO OMOPOXKHSIETE KMLLIEYHUK?
HeT,Hukorga . .................. —0 7 OHel B HeZento (exeaHEBHO) —0
WHorga (v ) —1 6-7 oHeil B Hegeno —1
Heckonbko pasBrog (. .......... ) —2 5-6 gHeit B Hegenio —2
Moyt Kaxabln Mecay (. ......... ) —3 3-4 oH4 B Heaento (Yepes fieHb) —3
Moutn exeHepenbHO (... ....... .. ) —4 1-2 OHs B HeQento —4
Baw pocm ......... CM, 8aW 8ec ........ Ke Mpynna kposu: 1(0), 11 (A), 1l (B), IV (AB)
[leHb poxdeHus Mon: XX/M  [Jama mecma ____
LeHns  Mecsiy o0 [ens  Mecsy lod

OnpepenuTe Balle Ka4yecTBO XM3HM MO BU3yanbHON aHanoroson wkane (BALL):

0 1 2 3 4 5 6 7
I I I I I | | I

8 9 10
I I |
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Tect «Bawa ummyHHas cuctemar [3]
1. Bbl owywaeTte Manenwme n3MeHeHNs Norofbl, AHEM 3eBaeTe, MeyTaeTe Nockopee Neyb cnatb?

Pedko unu Hukoeda — 0; NHo20a — 6;

[a, yacmo — 9.

2.Bbic TPyAOM BbicnylinBaeTe NPOAOIKUTENbHbIA pacckas unu cneguTe 3a Xo40M AMCKyCCVIM?

Pedko unu Hukoeda — 0; NHo20a — 5;
3. Bbl nogBepxeHbl anneprum?

Hem — 0; PaHbwe cmpadan (a) — 2;

[a, yacmo — 10.

[a—8.

4. Mpocbinaetecb N Bbl yTpom B pa36MTOM COCTOAAHUK, XOTA HaKaHyHe nernu cnatb BoBpemA?

Pedko — 2; Yacmo — 5;
5. Bbl nerko Bo36yauMbl U BCNbINbYUBbI?
Pedko unu Hukoeda — 0; NHo20a — 4;

lMoymu sceada — 9.

[a, yacmo — 8.

6. Bbl He NOGUTE BLIXOAUTL U3 AOMYy, OTKa3biBaeTeCb OT npurnaweHui, no Beyepam xaHapure?

Pedko unu Hukoeda — 0; NHo20a — 5;
7. Ecnu y Bac HauuMHaeTcs Kawenb, TO 3TO Hagonro?

Hem — 0; o-pasHomy — 5;

8. Bbl nerko nogxsartbiBaeTe HaCMOpK?

Hem — 0; Mo-pasHomy — 5;

9. Bbl 3aHMMaeTecb cnopTom?

Hem — 0; Bpems om epemeHu — 3;
10. Y Bac cyxas, wenywauwascs koxa?

Hem — 0; BpemeHamu — 5;

1 95% posepuTenbHble uHTepBansl (95% W) Pasnuuns oueHn-
Basnm1cb Npu YPOBHE CTaTUCTUYECKOW 3HauumocTu npu p <0,05.

PE3YNIbTATbI UCCIIENOBAHUA

BcTpeyaemocTb cuHgpoma GpagusHTepuy y  paboTtarolmx
MegukoB coctaBnsna okono 30%. Cpegn nuy ¢ perynsipHbim
UMpKaguaHHbIM PUTMOM 3BaKyaTOPHON (DYHKLMM KULIEYHWK
(c ayaHTepuen) yTpeHHsst akpodhasa 3TOr0 puTMa BCTpevanach
B 72% crnyyaes, a BeyepHss dasa — B 28% cnyyaes (1abn. 1).
CnepoBaTenbHO, ANs 3y3HTEPUM XapaKTepPHO CYLLECTBEHHOE [0-
MWHMpOBaHKe (B 2,5 pa3a) yTpeHHel akpodasbl KULIEYHOW npu-
BbIYKM Haj ee peanu3alen B BeHepHee Bpems.

Cpeay nuu ¢ HeperynsipHOW 3BakyaTopHON (PYHKLMEN KuLey-
HWKa (C BpagnaHTEpUen) YTpeHHss akpodasa KULWEYHON NPUBbLIYKK
BCTpeyanack B 25% cryyaeB, a OTCYTCTBUE UMEHHO YTPEHHEN (cbu-
310IOrMYeCKM ONTUManbHOM) akpodasbl Aedekauyum Meno Mecto
B 75% cnyyaeB. CnegoBatentHo, ANS BpaansHTEpUM XapakTepHo
JOMWUHIPOBaHNE UMEHHO OTCYTCTBMSI YTPEHHE! akpodassl puTMa
cTyna, NOCKObKY OTCYTCTBIE YTPEHHEN JedekaLm y NnL, ¢ Hepery-
NSAPHBIM €8 PUTMOM BCTPeYanoch B 3 pasa valle, Yem ee Hanuyue.

Takum 06pasom, perynspHbiii LupKaguaHHbI puTM 9Bakya-
TOPHOW (OYHKLMM KALLIEYHWKA B BULE QYSHTEPUN XapaKTepuayeTcs
BbIPAXEHHLIM JOMUHUPOBaHUEM (PU3MONIOrMYECKN OMTUMAIBHO
YTPeHHen akpohasbl 3TOro puTMa. HeperynspHbliil puTM KULLEYHN-
ka B Buae OpaguaHTEPUM MPOSIBNSETCS NPENMYLLECTBEHHO OTCYT-
CTBUEM (DU3MONOTUYECKU ONTUMABHON YTPEHHEN akpodasbl puT-
Ma CTyra, TO €CTb OTCYTCTBMEM KMLLEYHON NPUBBIYKA K hn3nonoru-
4eckn HopMarnbHOMY OMOPOXHEHMIO KILIEYHUKA B YTPEHHME Yachl.

AHTpoONOMETpUYECKME [aHHble 00CNeAoBaHHbIX MeanLyH-
CKUX pabOTHMKOB CBMAETENBCTBYIOT O TOM, YTO y 6OMbLIMHCTBA
13 HUX (No4TH y 58% MeaMKOB) BbISIBNIEHO HanMune M36bITOYHON
Maccbl Tena u oxupenus. Cnegyet 0TMETUTb, YTO Y UL C 3Y3H-
Tepuen oxupeHue Bctpevanocs B 3 u3 18 criyyaes (noutn B 17%

Yacmo — 10.
fa—17.
[a— 10.

PezynspHo — 10.

Ha—10.

cnyyaes), a y nuy ¢ GpagnaHTepren OXWpeHe BCTpevanoch B
50% cnyyaeB. CriegoBaternbHO, HeperynspHblii putM aedekauum
B Buae BpagnanHTepum cnocobCTBYET NOBLILIEHNIO pUCKa OXMpe-
HWS nouTn B 3 pasa (B 2,9 pasa).

CnepyeT 0TMETUTb, YTO Cpeau NuL, ¢ ayaHTepuen npeobna-
Aan Myx4uHbl (61% myxunH n 39% XeHwWuH), a cpean nuy ¢
BpagnaHTepren, HaobopoT, npeobnagany KeHwuHbl (62% xeH-
WKH 1 38% My4mH), 4TO nogTBepkaaeT 06Len3BecTHbIe 4aH-
Hble O NPEUMYLLECTBEHHOM CKMOHHOCTY K 3anopam Y XeHLuH [9].

ViccnenoBaHne YpOBHSI aKTUBHOCTWM MMMYHHOWA CUCTEMbI MO
10 KMMHUYECKUM CUMMTOMAM:

1 — CKNOHHOCTb K anneprum

2 — YacToTta Hanuuus Kawns

3 — YactoTa nosiBneHns HaCMopka

4 — CKITOHHOCTb K CYXOCTH KOXM

5— Puck chmanuecknx neperpysok

6 — YacTtoTa BO3HWKHOBEHUSI CNAaboCcTh

7 — CKNOHHOCTb K HEPBO3HOCTH

8 — CKIIOHHOCTb K AHEBHOM
COHNTMBOCTM

9 — CKMOHHOCTb K HEBHUMATENbLHOCTH

10 — Hanuyne 6eccoHHULbI

(ot 1 no 10 6annos)
(ot 1 no 10 6annos)
(ot 1 po 10 6annos)
(ot 1 no 10 6annos)
(ot 1 go 10 6annos)
(o1 1 no 10 6annos.)
(ot 1 no 10 6annos)

(ot 1 go 10 6annos)
(ot 1 go 10 6annos.)
(ot 1 no 10 6annos)

nokasarno, YTO CKMOHHOCTb K CHWKEHWIO YPOBHA aKTMBHOCTY
WMMYHHOW cucTembl y nuL ¢ BpaamaHTepnen bbina cyllecTeeH-
HO BbIlUE, YeM Yy ML, C 3yaHTepuen. Y MeOuKOB C 3YaHTEpUen
HOPMarbHbI YPOBEHb UMMYHHON CUCTEMbI Bbin BbisiBreH B 78%
Cryyaes, a MOHWKEHHBIA YPOBEHb aKTUBHOCTW UMMYyHUTETA Obin
AVarHocTMpoBaH B 22% cry4aeB. JyaHTepus accouuvpoBaHa
NMPEUMYLLECTBEHHO C HOPMalbHbIM YPOBHEM MMMYHHOW CUCTe-
Mbl, MOCKOMbKY ONTUManbHbIA YPOBEHb UMMYHHON CUCTEMBI MW
PErynspHOM LMPKaaWaHHOM PUTME KMLLEYHWKa BCTpevarncs B
3,5 pasa valle, Yem NOHVKEHHbIN.
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Tabnuua 1
CpaBHeHWe NosnyYeHHbIX JaHHbIX Y NUL, C 3y3HTepUen u BpaguaHTepuen
PerynsapHbin umpkaguaHHbi puTM KuweyHuka (YSHTEPUA)
Hacrota Akpocpasa puTma YpoBeHb UMMyHUTETA YpOBEHb Ka4ecTBa Xn3HU
Ne | Poctlsec | WmT | V@ o Mon
pas Hopma CHUXEH HopMma CHUXeH
BHegenio | YTPO | BEHED (o 31) (>31) 70-100% Hinke 70%

1 174/105 35 7 yTpo X 7 80%

2 164/53 19 7 yTpo X 12 100%

3 164/73 26 7 yTpo X 12 90%

4 163/54 20 7 yTpo X 56 70%

5 170/90 31 7 yTpo X 7 70%

6 171/79 27 7 yTpo M 30 80%

7 168/67 23 7 yTpo M 21 70%

8 170/84 28 7 yTpo M 28 70%

9 172180 27 7 yTpo M 5 80%

10 178/89 27 7 yTpo M 5 80%

" 187/98 27 7 yTpo M 35 70%

12 176/100 32 7 yTpo M 30 60%
13 180/78 23 7 yTpo M 1" 60%
14 180/83 26 7 Bevep M 18 70%

15 175/84 27 7 Beyep M 58 90%

16 168/57 20 7 Bevep X 33 100%

17 162/60 22 7 Beyep X 15 80%

18 181/82 24 7 Beyep M 14 60%

HeperynspHbii, 3aMmeaneHHbIN PUTM KULIGYHUKA
(BPAOUIHTEPUSA)

19 170/100 34 6-7 yTpo 50 50%
20 157/52 20 6-7 Bevep X 4 90%

21 162/58 21 5-6 Bevep X 59 10%
22 165/69 25 5-6 Beyep X 7 70%

23 180/91 27 5-6 yTpo M 30 90%

24 185/80 23 3-4 Beyep M 12 80%

25 161/47 18 3-4 Beyep X 39 70%

26 187/116 33 3-4 Bevep M 38 40%

Mpumeyanue: VIMT — nHgekc maccol Tena.

Y obcnepoBaHHbIX NnL, ¢ BpanaHTEpUE MOHMKEHHBIA YPO-
BEHb aKTUBHOCTU MMMYHHOW CUCTEMbI BCTPEYAsCs MPakTUYEeCKu y
Kaxgoro BTOpOro Meauka, 1o ectb B 50% crnyyaes.

Takum obpasom, BpagunaHTepus accoLMMpoBaHa C NOHWXKEH-
HbIM YPOBHEM MMMYHWUTETA MpakTU4eckn B 2 pasa (B 2,3 pasa)
yalle, YeM 3y3HTepus.

CoOTHOLLEHME UCCMEA0BaHHbIX MOKa3aTenen 30opoBbs y nuL
C 3y3HTepuel 1 nuu ¢ bpagnaHTepuelt npeacTasneHo B Tabmmue 2.

Y nuL ¢ 3yaHTEpKen HopMarbHbI YPOBEHb Ka4yecTBa XW3HM
BCcTpeyancs B 83% cnyyaes, a NMOHWXeHHbI ypoBeHb — B 17%
cnyyaeB. CnegoBaTenibHO, NpU 3yaHTEPUW JOMMHMPOBANO Cy-

LecTBeHHOe npeobnapaHue (B 4,9 pasa) HOpMamnbHOrO YPOBHS
KauyecTBa XM3HU Haf, MOHWKEHHBIM YPOBHEM.

Y nny ¢ GpagusHTepreid HOpMarnbHbIA YPOBEHb KayecTBa
XU3HW BCTpeyancs B 1,3 pa3a pexe, YeM Y nuL, C 3yaHTepuen, a
MOHVXXEHHbI YPOBEHb Ka4yecTBa XW3HU, HaobopoT, BCTpeyancs
noyTu B 2 pasa (B 2,2 pa3a) Yalle, YeMm npu SySHTEPUM.

Takum 06pa3om, perynspHbIi UMpKaanaHHbIA pUTM KNLLIEYHO
MPVBbIYKN B BUAE SYSHTEPUMN NOBbILIAN BEPOSTHOCTb HOPManbHO-
r0 KayecTBa XW3HW NOYTU B 5 pa3 No CPABHEHWIO C PUCKOM Mo-
HWKEHHOrO YPOBHS KayecCTBa XMU3HU. HeperynsipHasi kuilieyHast
NpMBbIYKA Y ML, ¢ BpanaHTEpUeil NoBbILANa pUCK MOHMKEHHOIO
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Tabnuua 2
®akKTopbI PErynApHOCTN KULIEYHOW NPUBLIYKU Y JIULL C 3y3HTEpUEN U BpaguaHTepuen
BennuuHa nokasatenen CoOTHOLWeEHMe
Mokasarenu y Iy y 9y3HTEPUS:
c ayaHTepuen, % c bpapuaHTepuen, % BpaananTepns
Hanuuue yTpeHHei akpodhasbl putMa cTyna 72 25 2,9:1
OTcyTCTBME YTPEHHEeW akpodasbl puTMa cTyna 28 75 1:2,7
Oxwupenune (UMT >30 kr/m?) 17 25 1:1,5
HopmanbHblit UMMYyHUTET 78 50 1,5:1
OcnabneHHbIN UMMYHUTET 22 50 1:2,3
HopmanbHbI ypoBeHb KayecTBa XKU3HU 83 62 1,3:1
MoHWKEHHbIN YPOBEHb KayeCcTBa XU3HU 17 38 1:2,2

YPOBHS KAQYeCTBa XU3HWU MOYTM B 2 pa3a No CPABHEHWIO C Tako-
BbIM Y MWL, C 3y3HTEpPUEN.

CyMMuMpys NoNyYeHHble [aHHbIE 3TOr0 MUMOTHOMO MCCremo-
BaHUSI MOXHO 3aKIioOUUTb, YTO CUHAPOM OpafuaHTEPUK accoLu-
MPOBaH MPEUMYLLECTBEHHO C 4 OCHOBHbIMM cuMATOMamu: 1 — ¢
SIBHO BbIP@XEHHbIM OTCYTCTBMEM ONMTUMANbHON YTPEHHEN KnLLeY-
HOW NPUBbIYKK; 2 — C NOBbILIEHHBIM B 1,5 pa3a puckom oxupe-
HWS; 3 — C NOHWXEHHBIM YPOBHEM aKTUBHOCTU UMMYHHOWN CUCTe-
Mbl U 4 — C MOHWKEHHOI BEPOSITHOCTBI0 HOPMarbHOMO YPOBHS
KayecTBa XM3HU.

3AKNIOYEHUE

Takum 06pa3oM, MOXHO NPEANnonoXuTb, YTO ANS ycTpaHe-
HUS CMHApPOMa BpafnsHTEpUM C LieMnblo HopManu3aLyum YpoBHS
UMMYHUTETA M KayecTBa XWU3HW, @ Takke ANA CHKEHUS pucka
OXMPEHWsi, He0OXONMO BOCCTAHOBNEHNE EXEIHEBHON perynsip-
HOCTY KULLEYHOM MPUBLIYKMA MYTEM CTPEMIEHUS peanu3aLum akTa
AecekaLmu B U3MONOTMYECKN ONTUMANbHOE BPEMSt — UIMEHHO
B YTPEHHME yYachl.
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BO3PACTHbIE OCOBEHHOCTU W UHOUBUOYATNbHAA
W3MEHYMBOCTb BEH HAANOYEYHMUKOB HOBOPOXAEHHbIX
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Haranbs PadgaunnosHa Kapenuna'
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Pestome. Hu B ogHOM pykoBOACTBE MO aHAaTOMWK HET 1€TaNbHOrO ONUCAHNUS BEHO3HOTO pycra Haano4eyHnkos. B
[aHHON paboTe BnepBble AeTanbHO Obina UccnegoBaHa CUCTEMA BEHO3HOMO OTTOKA OT NpaBoro U NEBOro Haamno-
YEeYHWKa W BbISIBIIEHO Y4acTie BEH HaAMNOYeYHUKOB B (DOPMUPOBAHUN HUXHETO NMOPTO-KaHaNbHOr0 aHacTamosa.
B cTatbe yaensietcs 60Mbluoe BHUMAHUE U3YYEHNI0 BO3PACTHBIX 0COOEHHOCTEN U MHAMBNAYANbHOM 3MEHYMBO-
CTW BEH HaANoYeYHNKOB HOBOPOXAEHHbIX, YTO, 6E3YCNIOBHO, A0 HACTOSILLETO BPEMEHU SBMSIETCS aKTyanbHeNL e
npoGnemoii nepuHaTanbHoit Xupypriuveckoi nomowyn. laHHoe uccneaoBaHne nokasano, YTo U3yYeHue BapnaHToB
aHaTOMMM BEH HAMINOYEYHNKOB, NX UHAMBWAYaATbHAS N3MEHYNBOCTb, HECOMHEHHO, CBSI3aHa C 0COBGEHHOCTAMY pa3-
BUTWS BEHO3HOW CUCTEMbI B LIENIOM.

KntoueBble cnoBa: BeHbl; BO3pacCTHblE 0CoBEHHOCTH; WHAnBUAyanbHble 0CODEHHOCTK; Haano4YeYyHunKn, rmnoTanamo-
rl/lnod)msapHo-anpeHanosaﬂ CMCTEMA; HOBOPOXAEHHbIE AETU.

AGE-RELATED FEATURES AND INDIVIDUAL VARIABILITY
OF THE ADRENAL VEINS OF THE NEWBORN

© Irina N. Sokolova', Linard Yu. Artyukh', Daniil V. Sokolov?, Natalya R. Karelina'

' Saint-Petersburg State Pediatric Medical University. 194100, Saint-Petersburg, Litovskaya str., 2
2 Military Medical Academy of S.M. Kirov. 194044, Saint-Petersburg, Akademika Lebedeva str., 6G

Contact information: Linard Yu. Artyukh — Resident doctor of the Department of Cardiovascular Surgery. E-mail: I-artyukh@mail.ru

Abstract: None of the anatomy manuals contains a detailed description of the adrenal venous bed. In this work,
for the first time, the venous outflow system from the right and left adrenal glands was examined in detail and the
involvement of the adrenal veins in the formation of the lower port-channel anastamosis was revealed. This article pays
great attention to the study of age-related characteristics and individual variability of the veins of the adrenal glands
of newborns, which, of course, is still the most urgent problem of perinatal surgical care. This study showed that the
study of the variants of the anatomy of the adrenal glands, their individual variability is undoubtedly associated with
the peculiarities of the variability of the development of the venous system as a whole.

Key words: vein; age features; individual features; adrenal glands; hypothalamic- pituitary-adrenal system; newborn
children.

BBEJEHUE Mepbl, MOSIOXEHWe U Jaxe LeTanu CTPOEHUS MOTYT U3MEHSATLCA
C BO3pacToM. Ho B kaxzgom BO3pacCTHOM nepuoge MoryT 6biTb

Miobble opraHbl M CUCTEMbI OPraHOB MOABEPXEHbI Kak BO3-  BbIpaXEHbl He TONMbKO BO3PACTHBIE, HO W WHAMBUAYamNbHbIE 0CO-
pacTHOW, TaK 1 MHOMBWAYaNbHOM n3meHunBocTm [9]. Popma, pas-  BeHHOCTH opraHoB [2, 6]. OcobeHHO SpKo 3Ta MHAMBUAYANBHOCTb
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NposIBNsSeTCA B COCyaMCTON cucteme. OOuH W TOT e COCyh no
NCTOYHUKY BO3HWKHOBEHWS, MapaMeTpaM, XapakTepy BeTBeW
MOXET OT/INYaTbCS He TOMbKO Y pasHbiX CYyOBEKTOB, HO fJaxe Y
O[HOTO YernoBeka Ha pasHbiX CTOpoHax Tena [4, 6, 11]. 370 Ka-
CaeTCs Kak apTepui, Tak U BeH. 3HaHWe BO3MOXHbIX BapuaHTOB
WHAMBMLYaNbHON W3MEHYNBOCTM COCYAOB MOXET MMeTb 3Have-
HWe Ans Bbibopa NpaBuUMbHbIX AEACTBUNA B KIMHUYECKON KapTHHE
COCYZMCTOW naTonoruu.

LIEJTb UCCNIEAOBAHUA

MccnepoBaTb 0COBGEHHOCTH W nHanBnayanbHyt0 aHaToMu-
YeCKyl0 M3MEHYMBOCTb BEHO3HOro OTTOKA OT MpPaBoro W nesoro
Haano4e4yHMKoB, BapMaﬁeﬂbHOCTb BEHO3HOro pycna un csasu C
BEHaMW OKpyXakLmnX opraHoB.

MATEPWAIDI
W METO[ObI UCCNEAOBAHUA

Vcnonb3oBaHbl  OPraHOKOMMIEKCHl HOBOPOXAEHHBIX AeTel
(cekumoHHbIN MaTepuan) ¢ maccon Tena ot 2500 go 4000 r. [ns
PELLeHNs NOCTaBNeHHON 3adaun Obinu NCMOMb30BaHbl MeToAb!
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WHBEKLMM KPOBEHOCHBIX COCYZ0B, MpenapupoBanus nog OUHOKY-
NApHOW Nynoi, MOpdoOMeTpuK, peHTreHorpadum, doTtorpadupo-
BaHu.

PE3YNbTATbI UCCNEQOBAHMIA
W OBCYXOAEHUE

LleHTpanbHas HagnoyeyHNKoBas BeHa crpaBa v Cresa pac-
nonaraeTcsl Ha nepegHel NOBEPXHOCTW OpraHa B MONEPEYHOMN
Hopo3sze, TO eCTb B BOpoTax HagnoyeyHuka [3, 6]. Mpaeas Hag-
NoYeYHNKoBas BeHa (puc. 1) KopoTkas, UMeeT LIMMMHAPUYECKYHO
topmy anametpom ot 1,5 go 4,0 Mmm. B HayanbHOM OTAeNe BeHa
MPUIEXNT K NepeaHen NOBEPXHOCTU HAZMOYeyYHNKa, 3aTeM OT-
KINOHSIETCS Knepeau, HanpaBnsasicb BBEPX, U BNALAET B HUXKHIOK
nonyto BeHy B 06nacti 60po3abl HUXKHEN NOMON BEHbI Ha BUCLIe-
panbHON NOBEPXHOCTH MeyeHun. Yron BnageHws Bapbuposan ot
50 po 90°. HayanbHble 0TAeNbl HAANOYEYHUKOBOW BeHbl Bbinu
OKpYXeHbl KOHEYHbIMU pa3BeTBNEeHUsMU apTepuin. Mputokamm
npaBoii HaANOYEYHNKOBOI BEHbI ABMAIOTCSA BEHbI NepesHen no-
BEPXHOCTM HAZNOYEYHWKa B BUAE TOHKUX BEHO3HbIX COCYOMKOB
B KonmyecTtae 0T 1 [0 3; nevyeHoYHble BeHbl (1-2), BeHbI kancy-
bl MOYKM, BNAAAKLME B YCTbE HALMOYEUHNKOBOM BEHBI.

Puc. 1. TMpaBas Hagno4yeyHMKOBasi BeHa BNafaeT B HUKHIOK NOMYK BEHY PAAOM C NEYEHOYHOI BEHOW: 1 — npaBblil HAANOYEYHUK; 2 —
nouka; 3 — HWXHASA nonas BeHa; 4 — npaBas HaANOYeYHMKOBas BeHa; 5 — neyeHb (cpesaHa); 6 — neyeHoyHas BeHa. CneBa —
¢otorpadms, yB. 1:2,5; cnpaBa — cxemaTnyeckuit pUCyHOK npenapara

Fig. 1. The right adrenal vein flows into the inferior Vena cava next to the hepatic vein: 1 — the right adrenal vein; 2 — the kidney; 3 — the

inferior Vena cava; 4 — the right adrenal vein; 5 — the liver (cut off); 6 — the hepatic vein. On the left — a photo, UV. 1: 2.5; on the

right — a schematic drawing of the drug
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Puc. 2.

Fig. 2.

JIleBas HapnoYe4YHUKOBas BeHa TECHO COMpPUKacaeTCs C HePBHbLIM Y3/1IOM YPEBHOIO CMIIETEHNS U COCEACTBYET C HUXKHeN Bpbikeey-
HOM BeHOW: 1 — neBbIN HAANOYEYHUK; 2 — NOYKa; 3, 5 — neBas noyeyHas BeHa; 4 — neBas HaANO4Ye4YHMKOBAsA BeHa; 6 — noyeyHas
apTepus; 7 — HUXHAR GpbhxeeyHas BeHa; 8 — HMcxopswas obodoyHas kuwka. CneBa — ¢otorpadms npenaparta (yB. 1:2,5);
cnpaBa — cxemaTM4eckuil PUCYHOK npenapara

The left adrenal vein directly touches the ventral plexus nerve node and is adjacent to the lower mesenteric vein: 1 — the left

adrenal gland; 2 — the kidney; 3, 5 — the left renal vein; 4 — the left adrenal vein; 6 — the renal artery; 7 — the lower mesenteric
vein; 8 — the descending colon. On the left — a photo of the drug (UV. 1: 2.5); on the right — a schematic drawing of the drug

Puc. 3. ToCTOSIHHBIN NPUTOK NEBOI HaAMOYeYHUKOBOW BEHbI — HWXKHAA AuadparmManbHas BeHa: 1 — neBblil HAANOYEYHUK; 2 — MOYKa;
3 — noyeyHas BeHa; 4 — neBas HaANOYeYHMKOBAsA BeHa; 5 — OprowHasA aopTa; 6 — HMXKHAS AnacdparmanbHas BeHa. CneBa —
¢oto npenaparta (yB. 1:2), cnpaBa — cxemaTM4YeCKMil PUCYHOK Npenapara

Fig. 3.  Permanent inflow of the left adrenal vein-lower diaphragm vein: 1 — left adrenal; 2 — kidney; 3 — renal vein; 4 — left adrenal vein;
5-abdominal aorta; 6 — lower diaphragm vein. On the left — a photo of the drug (UV. 1:2), on the right — a schematic drawing of
the drug

CBSI3W NEYEHOYHBbIX BEH C HaAMOYEe4YHWKOBOWA BEHOW MOTyT B tpex Habniogenusx cnpasa 6binu 0BHapyxeHbl ABe Hag-

MMeTb 3HayeHue B maToreHese pOAOBOW TpaBMbl opraHa. Bo  moyeyHukoBble BeHbl. OfHa Bbixoguma 13 BOPOT OpraHa, “Mena
BpEeMS POLOB AaBneHMe Ha 00nacTb XMBOTA, HA NEYeHb MOXET  AuameTp 2 MM W AnuHy 4—-6 MM, HENoCpeLCTBEHHO Brnajana B
NPUBOAUTL Yepe3 NMeYeHOUHbIE BEHbI K MEPENONHEHNIO NPABOTO  HUXKHIO NOMYH BEHY, B 0BnacT 0gHOMMEHHOM 60p03abl HUXE.
HagnoveyHnka, YTO CnocobCTBYET KPOBOW3NUSHMSM B opraH W BTopast BeHa nosiBnsinach Omvxe K MeauanbHOMY Kpako Haano-
ero paspbisy [1, 6]. YeyHuka u3 HebonbLUOoro yrnybneHns Ha nepeaHeil MOBEPXHOCTY
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Puc. 4.

CnusiHne BeH, CONPOBOXAAIOWMX HUKHIOH Hagno4e4HUKOBYIO apTepuio, U X BnageHne B NOYEYHYIO BEHY: 1 — npaBbIi Hagno-

YeyHUK (OTBeAeH BNEBO, BBEPX); 2 — MpaBas Noyka; 3 — OplolwHas aopTa; 4 — No4eyHas BeHa; 5 — o6WMil BeHO3HbIN CTBOM,
06pa3oBaBWHIACS NPU CIMSHAM NOBEPXHOCTHbLIX HAANOYEYHUKOBBIX BEH — CMYTHUL, HUXXHEN HaAno4YeYHNKOBOW apTepuu; 6 — Be-
Hbl-cnyTHUULI. CneBa — choTorpadmsa npenapara (yB. 1:2,5), cnpaBa — cxemaTuyeckui pUcyHoK npenapara

Fig. 4.

The fusion of the veins accompanying the lower adrenal artery and the confluence of the renal vein: 1 — right adrenal gland

(designated left, up); 2 — right kidney; 3 — abdominal aorta; 4 — renal vein; 5 — common venous trunk formed by the fusion of
superficial adrenal veins — companions lower adrenal artery; 6 — veins-date. On the left — a photo of the drug (UV. 1: 2.5), on the

right — a schematic drawing of the drug

opraHa. [inuHa BeHbl gocturana 3-4 Mm, AMameTp Okono 1 M.
Bnagana B HWXHIOK NONYI0 BEHY AMCTanbHee NePBON.

LleHTpanbHas BeHa NeBOr0 HafMo4YeyHUKa B OOMbLINMHCT-
Be HabniofeHun nosiBnsnacb B BOPOTax OpraHa B BUAE Yxe
chopmmpoBaBLLerocs cTBona. Ho B AByx cnyyasix oHa ¢hopmu-
poBanacb 9KCTPaoOpraHHO M3 2—5 KOPOTKMX BEHO3HBIX CTBOMOB.
[nameTp neBoi HagNOYEYHNKOBOM BeHbl konebnetcs ot 1,7 go
4,0 mm, gnnHa — ot 7,0 go 25,0 mm. B neBoit Hagno4YeuHuKo-
BOW BEHe MOXHO BbIJENNTb ABE YaCTW: Mpunexallas K opraHy v
cBobopaHas. [inuHa nepeoro otaena BeHbl oT 2 Ao 15 mm. 10T
OTAEN TAHETCS OT MeCTa BbIXOAA BEHbl 13 BOPOT OpraHa Ao ero
MeZuarnbHoro Kpasl, rae HagnovyeyHUKoBas BeHa COeAMHAETCS C
NeBOW HWXHei anadparmansHOn BEHOM [6, 7).

B aTom oTAene BeHa MpUNEXWT K nepeaHeil MOBEpPXHOCTH
HaAnoyveyHuKka, a Cepeamn NpUKpbITa NOMKENYA04HON Xene3omn.
Bropas yacTtb BeHbl AnuHon oT 5 oo 10 MM orpaHuyeHa meau-
arnbHbIM KpaeM HafnoyeyHuka 1 MECTOM BnafeHus B NEBYIO No-
YeyHyto BeHy. CBODOAHbIV OTAEN NeBON HALNOYEYHUKOBOMN BEHDI
COCEACTBYET C y3IIOM YPEBHOTO CMIIETEHNS U C HKHEN Opbhxeey-
Hom BeHow (puc. 2) [3, 5, 7, 8].

MpUTOKM NEBOW HaAMOYEYHUKOBOW BEHbI MOXHO pasgenuTb
Ha NOCTOSHHbIE M HENoCTOsIHHbIE. OOHUM U3 MOCTOSIHHBIX NpU-
TOKOB, ODHapyXeHHbIX BO BCEX HaOMKAEHWSX, OKasanach HUX-

HAs neBas AuadparmanbHas BeHa (puc. 3), coeguHstoLascs ¢
HaAnNoYeYHNKOBOW BEHOM Y MeanansHoro kpas opraHa. Jpyrimu
NOCTOSHHBIMU NPUTOKAMW SBMSAKOTCS NOBEPXHOCTHbIE BEHbI CAMO-
r0 HaZLMoOYEYHMKA, KOTOpble B KOMMYECTBE 2—4 BNagaloT B LiEHT-
panbHyH BEHY.

K HenocCTOsiHHBIM NPUTOKaM OTHOCATCS MESKME BEHbI, UCXO-
OAllne M3 HEPBHOTO y3na YPEBHOMO CMMETeHUs, KOTOpble Mpu
noaxofe K HaZno4Ye4HNKOBOMN BeHe 00beamnHsitoTCs B Bonee kpyn-
HbIl CTBOM, @ Takke BEHbI KIeTYaTKW, OKpy)XaloLye nouKy, noa-
XENYOOYHYI0 Xeneady, TONCTYK KWWKy, xenyaok [6]. Onn npep-
CTaBMAKT cO60M 0YEeHb TOHKIE BEHO3HbIE CTBOMMKN.

[MoBEpPXHOCTHbIE BEHbl HAAMOYEYHMKA COMPOBOXAOT apTe-
puW B BONHOM KOnM4yecTBe, 00pasyst BEHbI-CMYTHULbI BEPXHEN,
CPEAHEN N HXKHEN HaAMOYEeYHNKOBbLIX apTepuit (puc. 4).

Mexay NOBEpXHOCTHbIMA BEHaMM HaAnouYeyHWUKa MMEKTCS
MHOTOYNCEHHbIE aHAacTOMO3bl, Brarogaps KOTOpbIM Ha NOBEpX-
HOCTW opraHa obpasyeTcsi BeHo3Has ceTb. Hanbonee KkpymnHble
BEHO3HbIE CTBOJbI MAYT BAOMb 3a4HEHWKHErO, NEPEeHEHIKHErO
Kpasi opraHa v ero no4Ye4Hol NOBEPXHOCTHU.

BeHo3Hble CBS3W HaanoveyHuKa AOBOMbHO OOLIMPHbIE. Be-
HO3Hble aHACTOMO3bl CYLLECTBYIT C BEHAMU NEYEHW, XMPOBOW
kancynbl MoukW, guadparMbl, Xenyaka, napuetansHon oprowm-
Hbl, CENE3EHKH.
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Puc. 5. CBfi3b NOBEPXHOCTHLIX BEH HAANOYEYHUKOB C BEHAMM XUPOBOIA Kancynbl NoYku: 1 — npaBbiit HAANOYEYHUK (OTBEPHYT BNEBO U
BBEpX); 2 — npaBas Noyka; 3 — NoYeyHas BeHa; 4 — HUXKHAA HAANOYEYHMKOBAA apTepusi; 5 — BeHbI-CNYTHULbI; 6 — BEHO3HbIe
CTBOJbI, BLIXOAALME U3 MOYKM W BRajarowme B NOBEPXHOCTHYHO HaANOYeYHMKOBYIO BeHy. CneBa — ¢oTtorpacdma npenaparta
(yB. 1:1,5), cnpaBa — cxemaTuyeckuin pUcyHok npenapara

Fig. 5. The relationship of the superficial veins of the adrenal glands with the veins of the adipose capsule of the kidney: 1 — right adrenal
gland (turn left and up); 2 — right kidney; 3 — renal vein; 4 — the lower adrenal artery; 5 — Vienna-companion; 6 — venous trunks
coming from the kidney and flows into superficial adrenal vein. On the left — a photo of the drug (UV. 1: 1.5), on the right —
a schematic drawing of the drug

Puc. 6. AHacToMO3 Mexay NneBoi HaANOYeYHUKOBON M HUXKHENH Monon BeHamu: 1 — HagnouYeyHMK; 2 — Moyka; 3 — aHacTOMO3 Mexay
neBOV HAANOYEYHMKOBOI U HUXHEN NONON BeHaMu; 4 — neBas NoyYeyHas BeHa; 5 — neBas Hagno4yeyHukoBas BeHa. CneBa — ¢o-
Torpacms npenapara (yB. 1:1,0), cnpaBa — cxemaTnyeckuit pUCyHoK npenapara

Fig. 6. Anastomosis between the left adrenal and lower Vena cava: 1 — adrenal; 2 — kidney; 3 — anastomosis between the left adrenal
and lower Vena cava; 4 — left renal vein; 5 — left adrenal vein. On the left — a photo of the drug (UV. 1: 1,0), on the right —
a schematic drawing of the drug
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CnenyeT npeanosioXnTb, 4To 6naronapﬂ 9TUM CBA3AM BEHO3-

HbIl OTTOK OT Ha[NOYEYHUKa OCYLLECTBIINAETCS HE TOMLKO B CUC-
TEMY HIDKHEN NOMON BEHbI, HO 1 BOPOTHOI BeHbI (puc. 5) [6, 10],
TO €CTb peyb naet 06 y4acTum BeH HagnoYe4HNKOB B POPMMPO-
BaHUW HUXHEro NOPTO-KaHamnbHOro aHactomosa (puc. 6).

NIUTEPATYPA

10.

1.

Baupos I".A., flopowesckuit t0.J1., Hemunosa T.K. Atnac onepauui
y HoBOpoXAeHHbIX. J1.: Meauumna; 1984.

Bborocasnesuny M., KnumeHko E. BpoxaeHHble U3MeHeH!st aHaToMum
MoyYeYHbIX COCYAO0B: BIMsHME Ha dyHkumto noykn. FORCIPE. CIM6.:
CMermnmy. 2019; 2 (matepnans! kKoHdepeHuum): 191.

Kapenwuha H.P., Cokonosa W.H., XucamytanHosa A.P. AHatomus ye-
noBeka B rpaconoruyeckix cTpyktypax. Yuebnuk. M.; 2018.
Kynaragse [.0., Asapos M.B., Habokos B.B. Knunuka, anarHoctu-
ka 1 neyeHne peTen ¢ Aucnnasveil MaructpanbHbix BeH. Meauatp.
2017; 8(3): 101-6. DOI: 10.17816/PED83101-106.

Mawko A.A., Cokonosa V.H., Kapenuna H.P. O6 aHactomo3ax apTe-
puii 1 BeH xenyaka. Mopdonorus. 2008; 133(2): 103-4.

Cokonoea W.H. Xvpyprudeckue acnektbl MHAMBMAYaNbHOM aHaTo-
MWYECKON M3MEHYMBOCTH HAZMOYEYHNKOB HOBOPOXAEHHBIX. [uC. ...
kaHA. med. Hayk. J1.; 1984.

Cokonosa W.H. TpaBMa Hagno4ye4YHUKOB HOBOPOXAEHHBIX B CBETE
WHAMBULYaNbHbIX M BO3PACTHbIX aHAaTOMUYECKMX OCOBEHHOCTSX KO-
BocHabxeHus opraHa. CO. Hayuy. Tp. .Moa pea. B.A. Tuxomuposoi.
J1.; 1987: 127-132.

Coxonosa W.H., Kapenuna H.P. Pa3sutue, nopoku pa3suTiis noyek u
aHaToMM4eckie 0COBEHHOCTH UX Y HOBOPOXAEHHBIX. BecTHuk Meau-
aTtpuyeckon akagemuun. 2007; 7: 65-7.

Cokonosa W.H., Kapenuna H.P. BospacTHble aHaTomu4eckne 0co-
6EHHOCTM HaANOYEYHMKOB Y HOBOPOXAEHHbIX AeTel. BecTHuk Meau-
aTtpuyeckon akagemun. 2007; 7: 67-1.

Cokonosa W.H., fenncosa I'.H. AHaTomuyeckne 0cobeHHoCTM 106a-
BOYHbIX MOYEYHBIX apTEPUIn HOBOPOXAEHHbIX AeTel. YyeHble 3anu-
cku CMOErMy mm. W.IM. Naenosa. CM6.: 2011; XVIII(2): 140.
Tumodpeera E.B., JlonatnHa C.B. 3aBucumocTb nnowjagen Kposo-
cHabeHMs HaANOYEYHUKOB YernoBeka oT 0COOEHHOCTEN apTepuarb-
Horo ucTouHuka. Acta Biomedica Scientifica. 2018; 3(1): 54-9.

REFERENCES

1.

Bairov G.A., Doroshevskiy Yu.L., Nemilova T.K. Atlas operatsiy u no-
vorozhdennykh [Atlas of operations in newborns]. Leningrad: Medi-
tsina Publ., 1984: 225. (in Russian).

Bogosavlevich M., Klimenko E. Vrozhdennye izmeneniya anatomii
pochechnyh sosudov: vliyanie na funkciyu pochki [Congenital chan-
ges in the anatomy of the renal vessels: impact on kidney function].
FORCIPE. St. Petersburg: SPbGPMU. Publ. 2019; 2 (materialy kon-
ferencii): 191. (in Russian).

Karelina N.R., Sokolova I.N., Khisamutdinova A.R. Anatomiya che-
loveka v grafologicheskikh strukturakh [Human anatomy in grapho-
logical structures]. Uchebnik. Moskva; 2018. (in Russian).
Kupatadze D.D., Azarov M.V., Nabokov V.V. Klinika, diagnostika i
lechenie detej s displaziej magistral'nyh ven [Clinic, diagnosis and
treatment of children with major vein dysplasia]. Pediatr. 2017; 8(3):
101-6. DOI: 10.17816/PED83101-106 (in Russian).

Pashko A.A., Sokolova |.N., Karelina N.R. Ob anastamozakh arteriy
i ven zheludka [About anastamoses of arteries and veins of the sto-
mach]. Morfologiya. 2008; 133(2): 103—4 (in Russian).

Sokolova I.N. Khirurgicheskie aspekty individual'noy anatomicheskoy
izmenchivosti nadpochechnikov novorozhdennykh [Surgical aspects
of individual anatomical variability of the adrenal glands of newborns]
dissertation. Leningrad; 1984. (in Russian).

Sokolova I.N. Travma nadpochechnikov novorozhdennykh v svete
individual'nykh i vozrastnykh anatomicheskikh osobennostey kro-
vosnabzheniya organa [Injury of the adrenal glands of newborns in
the light of individual and age-related anatomical features of the blood
supply to the organ]. Sb. nauch. tr. Pod red. V.D. Tikhomirovoy. Lenin-
grad, 1987: 127-32. (in Russian).

Sokolova I.N., Karelina N.R. Razvitie, poroki razvitiya pochek i
anatomicheskie osobennosti ikh u novorozhdennykh [Develop-
ment, malformations of the kidneys and their anatomical features
in newborns]. Vestnik Pediatricheskoy akademii. 2007; (7): 65-7.
(in Russian).

Sokolova I.N., Karelina N.R. Vozrastnye anatomicheskie osobennosti
nadpochechnikov u novorozhdennykh detey [Age-related anatomical
features of the adrenal gland in newborns]. Vestnik Pediatricheskoy
akademii. 2007; (7): 67-71. (in Russian).

Sokolova I.N., Denisova G.N. Anatomicheskie osobennosti dobav-
ochnykh pochechnykh arteriy novorozhdennykh detey [Anatomical
features of the additional renal arteries of newborns]. Uchenye za-
piski SPbGMU im. |.P. Pavlova. St. Petersburg: 2011; (8): 140. (in
Russian).

Timofeeva E.V., Lopatina S.V. Zavisimost' ploshchadey kro-
vosnabzheniya nadpochechnikov cheloveka ot osobennostey
arterial'nogo istochnika [The dependence of the area of blood sup-
ply to the adrenal glands of a person on the characteristics of the
arterial source]. Acta Biomedica Scientifica. 2018; (1): 154-9. (in
Russian).

& POCCHIICKHE BHOMETHIIMHCKIE UCCTEIOBAHMA  TOM 5 Nod 2020

eISSN 2658-6576




JERITUU £ LECTURES

Y[IK 616.352/.353-002-02-07-08+612.13+612.8.01+612.423/.428

NEPUHEONOIUA. AHATOMUA NPOMEXHOCTW. COCYbl, HEPBbI,
TOMOrPA®UA (NEKLINA)

© Hartanbs PadaunosHa KapenuHa, Tamapa /iBaHoBHa Kum
CaHkT-MeTepbyprekuil rocynapCcTBEHHbIA NeAMaTpUYECKUi MeanynHeknin yuneepeuteT. 194100, CankT-Metepbypr, NutoBckas yn., 2

KoHTakTHas uHdopmauua: Hatanbs PacannosHa Kapennia — a.M.H., npodeccop, 3aBegytollas kadenporn aHaToMumn Yenoseka.
E-mail: karelina_nr@gpmu.org

Pestome: HacToswwas nekums SBnseTcs npoLomKeHnem paHee onyb6nnkoBaHHbIX Matepuanos «llepuHeonorus.
AHaToMKS NPOMEXHOCTU. MbILLbI M hacLumny, B € 0CHOBY NONOXEH NPUHLMM B3aUMOCBSA3N CTPYKTYPbI U OYHKLMK.
B aToit cTaThe Mbl NOAPOGHO 13naraem, ¢ y4eToM pasBuTMS MPOMEXHOCTM B TUCTO- U OpraHoreHeae, 0CO6EHHOCTH
KPOBOCHabXeHNs, MHHepBaL MK, MMM OOTTOKA (MMMdaTUYeCcKkne Cocyabl M PErnoHapHble NMMGaTUYECKIE Y3Nbl)
[aHHOM obnacTu Tena Yenoseka. B nekyum gaHo onncanme mexdacunanbHbIX U KNeT4aTouHbIX NPOCTPaHCTB
(NOAKOXKHBLIN MELLOK MPOMEXHOCTM, MOBEPXHOCTHOE NPOCTPAHCTBO W rNy6OKNiA MELLOK MPOMEXHOCTH), Hanbonee
MOMHO OCBeLLEHbI BOMPOCHI N3y4YEHUS CEAANNLLHO-aHaNbHON SMKM, €€ COAEPXUMOro 1 coobuieHnit. OCHoBaHMEM
ANs nyBnukauum NoCnyXunm 4OCTaTo4HO KpaTkue AaHHble N0 3TUM BOMPOCaM B KNAaCCUMYECKMUX PYKOBOACTBAX MO
aHaTomum yenoBeka. COBOKYNHOCTb 3HaHWIA Tonorpadun u coctaBa COCYLUCTO-HEPBHBIX MY4YKOB, 0COOEHHOCTEN
CTPYKTYPbl KNETYaTKM, MECT €€ PACMONOXeHNs (KNeTYaTOuHbIX MPOCTPAHCTB), CBA3eN NapueTanbHOM KNeT4yaTku ¢
KNeTYaTKOM, pacronoXeHHON OKOMNO OPraHoB Ta3a U MeXAy HUMM, UMEET NPUHLMNNATNBHOE 3HAYEHWE 411 ANArHOCTUKM
nokanusayuy BocnanuTeNbHbIX NPOLECCOB B €€ OTAENaX, NOHUMaHNUS MyTel pacnpoCTPaHEHNS THOS, BbINOITHEHUS
MECTHOIA aHecTe3un npu onepayusx Ha NPOMEXHOCTW U opraHax Manoro Tasa. Lienbto Hawel nexkuun aensetcs
NHTErpauns yHhaMeHTanbHbIX akageMmyecknx 3HaHWi N0 aHaTOMIUM NPOMEXHOCTU C KITMHUYECKON HayKOM M
NPaKTUYECKMM 3 paBOOXPAHEHNEM.

KntoueBble cnoBa: NPOMEXHOCTb, CeaanuLliHo-aHanbHaa AMKa, KpOBOCHa6)KeHI/Ie; MHHEpBaLuA.

PERINEOLOGY AS THE ANATOMY OF THE PERINEUM.
BLOOD VESSELS, NERVES, TOPOGRAPHY. LECTURE

© Natalya R. Karelina, Tamara I. Kim
Saint-Petersburg State Pediatric Medical University. 194100, Saint-Petersburg, Litovskaya str., 2

Contact information: Natalya R. Karelina— Doctor of Medical Sciences, Professor, Head of the Department of Human Anatomy.
E-mail: karelina_nr@gpmu.org

Abstract: The present lecture is the second part of “Perineology, anatomy of perineum” cycle. The first part was
devoted to the anatomy of perineal muscles and fascia, and the present one deals with blood vessels, nerves, and
topography of the perineum. It takes into consideration the relationship between structure and function. Taking into
account the development of the perineum in histo- and organogenesis, in this article we deal with the features of blood
supply, innervation, lymph drainage (lymphatic vessels and regional lymphatic nodes) of this area of a human body. The
description of the interfascial and adipose spaces is given (the subcutaneous perineal pouch, superficial space and
the deep perineal poach), the issues of studying the ischioanal fossa, its content and connections are enlightened in
details. The relevance of the publication is based on the incompleteness of the data on these issues presented in the
classic manuals on human anatomy. Knowledge on the topography and composition of the neurovascular bundles, the
structure and topography of its adipose spaces, the connections of parietal adipose tissue with the adipose of pelvic
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organs and the spaces between them, is of fundamental importance for the diagnosis and localization of inflammatory
processes, understanding the pathways of pus spreading, performing local anesthesia for operations on the perineum
and pelvic organs. The goal of our lecture is to unite the fundamentals of perineal anatomy with clinical aspects of

perineology and health care practice.

Key words: perineum; ischioanal fossa; blood supply; innervation.

CoBpemeHHas MeguuuHa, npegnonarawwas LenocTHbINR
noaxog K mpobrnemam 340pOBbS YENOBEKa, Pa3BUBAETCS KOM-
MNeKCHO 1 cuHeprindeckn. OJHUM W3 SPKUX MPUMEPOB MEXAMC-
LMAIMHAPHOM OTpaciu MeanLMHbl SBASIETCS nepuHeornorns [22].
3aborneBaHus MPOMEXHOCTU (BPOXAEHHbIE MOPOKM Pa3BUTHA,
BOCManuUTENbHbIE MPOLECCH, TPaBMbl MpKU POAOPA3PELLEHMM,
oxorax, MPONEXHsX, Nponanc TasoBblX OpraHOB W [pyrue) He
UMEIT TEHAEHUMM K CHkeHuo [3, 5, 12, 14, 19, 24, 28, 29], a
NUKBMZAUMS X HebmaronpusaTHbIX MOCNEeACTBUIA MPeacTaBnseT
coboi CnoxHyto 3agady, CTOSLLY nepen Xvpypramu, KOMOHO-
NPOKTONOramMu, akylepamu, TMHEKoNoraMu, Lienblo KOTOPON SB-
NSIETCH BOCCTAHOBMNEHME HE TOJSIKO CTPYKTYPHOM LIEMOCTHOCTM,
HO 1 (byHKUMOHanbHO (!) NOMHOLEHHOCTM NpomexHocTH [6, 14,
18]. BblweckasaHHOe onpeaensieT HeobxoaMMOoCTb NoAPOBHOro
N3y4YeHUst COCYOOB, HEPBOB, Tomorpadum KneT4yaTouHbIX Npo-
CTPaHCTB NPOMEXHOCTH.

KNETYATOYHbIE U MEX®ACLINATIBHBIE
NPOCTPAHCTBA NMPOMEXHOCTH

MOAKOXHBIN MeLWOoK NPOMEXHOCTM (saccus subcutaneus
perinei), UNK NOAKOXHbIA MPOMEXHOCTHBIN kKapMaH, — 370 Mno-
TEHUManbHoe NpOCTPaHCTBO MeXZy CHOeM MOLKOXHOW KMpO-
BOW KIeT4aTkn 1 NOBEPXHOCTHOW hacLmMen NpoOMEXHOCTU. JKC-
TpaBa3saTbl 1 Lpyrie NaTonornyeckne CKonneHms MoryT npoHu-
KaTb U3 HETO B NepeHtol0 OPIOLIHYI0 CTEHKY, BAOMb KNUTOpa B
nonoBble ryObl Y KEHLMH, @ Y MYX4YMH BAOMb MOMOBOrO YNeHa
B MOLLOHKY.

[MoOBEPXHOCTHOE MPOCTPAHCTBO MPOMEXHOCTU MMM MOBEpX-
HOCTHbIV MPOMEXHOCTHbIN kapmaH (spatium superficiale perinei),
NpeLcTaBnsioLLMiA COBOM MOMHOCTbI0 3aKPbITOE MPOCTPAHCTBO,
3anofnHeHHOe XMPOBOW KIETYATKOW, COCYAaMu 1 HepBaMmu, orpa-
HWYEHHO CHW3Y MOBEPXHOCTHOM (hacLmen NPOMEXHOCTH, a CBEp-
Xy MeMbpaHoi NPOMEXHOCTMU.

[nyBokoe NpOCTPaHCTBO MPOMEXHOCTU  (rny6OKUi MELLOK
npomMexHocTu (spatium profundum perinei)), CHU3y orpaHnyeHHoe
MembpaHoii NpomMexHoCTH (membrana perinea), OTKPBITO CBEPXY
u npoctupaetcs B Ta3 [11, 31]. B Hem HaxoaaTcs Mblwwubl rny6o-
KOro Cnosi Mo4enonoBoi 0bnacty, a Takke BynbboypeTpanbHble
(KynepoBbl) xenesbl y MyX4uH 1 Gonblune xenesbl Npeaasepus
(6apTONMHNEBBI) Y KEHLLMH.

Knetyatka, 9Bnssicb OAHOM 13 hopMaLiyii MArKoro 0cToBa op-
raHn3ma 4YenoBeka, COCTOUT M3 PbIXTION COEOUHNTENBHON TKaHN
C BKMIOYEHVEM OTMOXEHWUA XMPOBbLIX KNEToK. WHorga xupoas
TKaHb KneT4yaTKu [OCTUraeT HeobblYaliHO CWMBHOTO PasBUTUS.
Pbixnasi coeguHUTenbHasi TkaHb 3amofiHAeT BCEe MPOMEXYTKM

MeXay opraHamu, OpMMpYs Tak Ha3biBaeMble KeT4yaTOuHble
npocTpaHcTBa. CKOMMeHust knetyatku MoryT ObiTb [OBOMBHO
3HAYMTENbHBIMA MO MPOTSKEHMIO: 3abPIOLINMHHBIE, CPELOCTEH-
Hble 1 Ta30Bble. B obnactu Manoro Tasa BbIAENSIOT, BO-NEPBbIX,
KneTyaTky BHYTPEHHOCTHYI, TO €CTb MeXAy OpraHamu Tasa:
OKOIOMNy3bIPHYKO (paravesicum), okonoMaToyHyto (parametrium),
OKOroBraranuiLHylo (paracolpium) 1 OKONOMPSMOKMLLEYHYH
(pararectum) [7, 26]; 1 BO-BTOpPbIX — HaPYXHbIA MIacT KNeT4arky,
KOTOPbIN KMHULMCTbI HA3bIBAOT MPUCTEHOYHON (MapueTanbHOM)
kneTyaTkod mManoro Tasa. [locnegHuin B BMaE LWIMPOKOro mosica
BbICTUNAET U3HYTPW BCHO BHYTPEHHIO NOBEPXHOCTb CTEHOK Ta3a
C PacnosioXeHHbIMM Ha HUX MbILILAMM U (hacLsiMi, 3anonHss,
Takum 06pa3om, nofgOpiLLMHHOE MNpoCTpaHCTBO Ta3a. Knet-
yaTka Manoro Tasa, BbliiAs 3a €ro npegernbl, HenoCPEeACTBEHHO
nepexoauT B KNeTyaTky, 3amnofHsILY NPOCTPaHCTBO MEXAy
napuetansHOM GPIOLIMHON U BbICTUNAOWMMU OpIOLLHbIE CTEH-
kn acumsmMy Mblll, MPOCTUPAETCs cnepean A0 YPOBHS nyn-
ka, c3agn 4O okononoyeyHon knetyatku [2, 8, 10]. PasnuyHble
OTAENbl KNeTyaTkn Manoro Tasa OTnMyakTes Apyr OT Apyra He
TOMbKO TOMOrpacdhMen 1 KOMMYeCTBOM COCTaBMSIOLEN €€ pbiX-
NON COeOUHUTENBHON TKaHW, HO W MMOTHOCTBIO, U MPOYHOCTHHO.
3aboneBaHus opraHoB Ta3a (BPOXAEHHbIE M MPUODPETEHHbIE),
MMeKLMe VH(EKLUMOHHYIO 3TUONOMK, OYEHb 4acTO OCHOXKHS-
l0TCS BOCMANEHNAMU KNeTyaTky ¢ 06pa3oBaHNeM THOMHWKOB WU
HaTEYHWKOB (XOMOAHbIX THOMHWKOB) [1]. B ycnosusax dwuanonoru-
4ecKoW HOpMbI KneTyaTka Tasa CRyXuT Kak Obl MsArkoi MycTo,
3alUMTON, OAEBAIOLLEN 3aM0OXEHHBIE B HEI KDOBEHOCHBIE COCYLbI,
numaTnyeckne cocyapl W yanbl, HEPBHbIE y3nbl U HepBbl. Cro-
COBHOCTb COAEPKMMOTO KNeTYaTOYHbIX MPOCTPAHCTB (pbIXon
COEAMHUTENBHOM W XMPOBOWM TKaHEN) U3MEHSTb CBOK (hopMy W
00bem No3BOMSIET OpraHam Tasa W3MeHsiTb MPOCTPAHCTBEHHOE
pacnonoxeHue no OTHOLIEHMIO K MOMOCTM Ta3a, U3MEHSTb CTe-
MeHb HaMPSKEHNS! MEXOPraHHbIX CBSA3EH 1 CBA3EH CO CTEHKaMM
Tasa.

CambIM OBLMPHBIM KNETYATOUHBIM MPOCTPAHCTBOM HIBKHE-
ro aTaxa nomnocT Maroro Tasa sBnseTcs napHoe yrnybneHue,
pacnonoxeHHoe B 3aAHENPOXo4HON 0bnacTy no 6okam OT aHasb-
HOro OTBEPCTUS 1 aHamNbHOrO KaHarna, Ha3blBaemMoe CefanLHo-
aHanbHas swmka (fossa ischioanalis) (puc. 1).

Ha paspese, npoBeeHHOM BO PPOHTaNbHON NMOCKOCTH, IMKa
MMeeT BMA TPeyronbHUKa, obpalleHHOro BepLUMHOI B MOSIOCTb
Masioro Tasa, KoTopast HaXOAUTCS Ha YPOBHE HUKHETO Kpas arcus
tendineus m. levatoris ani. Y HOBOpOXAeHHbIX, B COOTBETCTBUM C
BOPOHKOOOPa3HOM (hopMoit Tasa, MblliLia, NOAHUMAIOLLLAs 3aAHUIA
npoxof, pacnonoxeHa Gonee BepTHKanbHO, NO3TOMY CEeAANMLLHO-
aHanbHas smMka UMEET BUA y3KOW, rnybokoii wen.
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Ureter

Spatium extraperitoneale
(coeanHUTENBHAS W XMpOBast
TKaHb Hag m. levator ani)

Fossa ischioanalis, | Pars superli-
corpus adiposum  \cialis fossae
fossae ischioanalis
ischioanalis

MonepeyHas ¢nbposHas
neperopojka oT ramus 0ssis ischii
Plexus venosus rectalis (internus)

Plexus venosus rectalis (externus)

Linea anocutanea (HILTON)
Puc. 1.

KHn3y smKa LUMPOKO OTKpbITa M OrpaHUYeHa NOBEPXHOCTHON
tacumeir npomexHocTu fascia perinei superficialis, To ecTb ya-
CTbto 0OLLEN NOBEPXHOCTHOM dhacument Tena Yenoseka. V13 yeTbl-
pex CTEHOK, OrpaHNYMBAIOLLMX AMKY, Hanbornee BhipaXeHb! aTe-
panbHas W MegmanbHas. JlatepanbHylo CTeHKy siMKu oBpasyioT
BHYTPEHHSIS 3anupaTesibHas MbllLa, NokpbiTas fascia obturatoria
W BHYTPEHHsIS MOBEPXHOCTb CepanuiyHoro byrpa. MeguansHas
CTeHka 00pa3oBaHa HapyXHOW MOBEPXHOCTbIO MbILULbI, MOAHM-
MatoLLern 3afHUii MPOXO4, W HapYXHbIM CUHKTEPOM 3afHero
npoxopa, nokpbiTbiMK fascia inferior diaphragmatis pelvis. Cne-
pean AMKa orpaHi4eHa nonepeyvHbIMi MbllLamMnU NPOMEXHOCTH,
a k3aam OHa 3aMblkaeTcs nyykamu m. pubococcygeus 1 m. coccy-
geus. Mpu ecTECTBEHHBIX YCMOBUAX CeAanuLLHO-aHamnbHas amKa
3aMofHeHa pbIXIOi COEAUHUTENBHO U XUPOBOW TKaHbK), Ha3bl-
BaeMO «KMpOBOE TENO CefanuiHO-aHamnbHON AMKN» (Corpus
adiposus fossae ischioanalis seu paraproctus). B Heit HaxoasaTcs
HEeCKONbKO NUMGATUYECKMX Y3MOB W MPOXOASAT OHM B Hamnpas-
neHumn c3aaun Hanepeg n. pudendus, a. et v. pudendae internae,
3aKoYeHHbIe B (hacumanbHbli kaHas, 06pa3oBaHHbIA pasgBoe-

M. oburator internus,
tascia obturatoria

77 Canalis pudendalis
7/ j (ALCOCK) copepxut
g a., V., pudenda interna,
e n. dorsalis penis/clitoridis)
it
A
4 % @ VAV
3 |7 A% )
ol
) o P
NN DA pr e R L Tuber ischiadicum
S s | el WO D
A b i Mo e =
ey =) —
Arcus tendineus musculi levatoris ani
Plica rectovesicalis (y xeHwuH plica rectouterina)
M. levator ani, fascia diaphragmatis pelvis
superior et inferior
Peritoneum

Rectum et fascia pelvis visceralis

M. sphincter ani externus

Tunica muscularis, stratum longitudinale

M. sphincter ani internus

CepanuwHo-aHanbHas AaMka. ®PpoHTanbHbIi pa3pes Tasa Yepes NpsAMYy KUKy (no [17])

HUEM 3anupaTenbHOn hacluu, Ha3blBaeMbIV MOMOBLIM KaHaoM
(canalis pudendalis). B fossa ischioanalis ot a. pudenda interna
1 n. pudendus OTXOASAT TOMbKO BETBW K HWXHEN 4acTW NpsMOM
kuwkm v m. sphincter ani externus (a. rectalis inferior, n. rectalis
inferior). [JanbHenwee feneHne a. pudenda interna n n. puden-
dus nponcxoauT Ha ypoBHE MOBEPXHOCTHON NMONEPEYHON MbILLILLbI
NPOMEXHOCTI Ansl KPOBOCHAOXKEHUS U MHHEepBaLMM NpeumyLe-
CTBEHHO MOYEMNOJIOBON 06MaCcTH M HAPYXHbIX MOMOBLIX OPraHoB.

COOBLLEHWA KNETYATOYHOIO NPOCTPAHCTBA
CEQANIULLHO-AHATIbHOW AMKK

1. XupoBas knetyaTka B NofiocT Manoro Tasa obpasyet xo-
POLLO BbIpaXeHHble CKOMMEHWS BOKPYr MOYEBOro ny3bipsi (para-
vesicum), maTku (parametrium), Bnaranuiya (subserosium para-
vaginale seu paracolpium), KoTopble CO06LLAOTCS C KNETYaTKOM,
3anoNHstoWei cefanuHo-aHamnbHylo AMKY Yepe3 Hebonblune
OTBEPCTHS, PaCMONOXEHHbIE MO CTOPOHAM OT MbILLL, NOAHUMA-
tOLLIMX 3aHWIA NPOXOA.
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2. XupoBoe Teno cefanuiiHo-aHanbHom SMKU CBEPXY CO-
obwaeTtcs ¢ Ta30BO-NPSMOKULLEYHbIM (MENbBUOPEKTANbHLIM)
KneT4yaTOYHbIM  MpocTpaHcTBOM. [locregHee  OrpaHMYeHo:
CBEpXYy — OPIOLINHON; CHU3Y — MbILLEN, NOSHUMAIOWEN 3a-
HWIA NPOXOA C nokpblBatolLeir ee fascia superior diaphragmatis
pelvis; cnepeau, ¢ G0KOB ¥ Cc3aan — napueTanbHbIM INCTKOM
Ta30BOM (hacLum; ¢ MeguanbHOi CTOPOHbI — BUCLEPanbHbIM
NNCTKOM Ta3oBOW (pacumn. B 3TOM npocTpaHCTBE HaxoAsaTCs
MOYETOYHMKM, CEMSBLIHOCSLLME NPOTOKN (Y MYXUMH), BHYTPEH-
HWe NoAB3LOLHble apTepuu W BeHbl, 3anupaTenbHble HepBbl.
Kpowme kneTtyatku ceganuiiHo-aHanbHOM iMKK KneT4yaTka nenb-
BMOPEKTaNbHOMO MPOCTPAHCTBA MO XOAY COCYA0B M HEPBOB CO-
oblwaeTcs ¢ kneTyaTKkoN SroAMYHON 06nacTu, MegnansHol K
3aJHein NoBepxHocTbio beapa.

3. KnetyaTka cefanuiiHo-aHanbHOM sMKW coobujaetcs ¢
KneTyaTKoN No3agunpsMoKuMLLEYHoro (spatium retrorectale) kner-
YaTOYHOrO MPOCTPAHCTBA, KOTOPOE HAaXOAMTCA MeXZy Kamncynow
NPAMON KWLLKW crepean 1 acuuent, nokpbiBatoLlen kpectew ¢
rpyLUeBMaHON MbllLei, c3agu. CHIU3Y OHO OrpaHMYeHo anadpar-
Moit Tasa (diaphragma pelvis). BBepxy peTpopekTanbHoe npo-
CTpaHCTBO coobLjaeTcs ¢ 3abpHOLMHHBIM NPOCTPAHCTBOM (Spa-
tium retroperitoneale).

Ramus labialis poatcrior

M. ischiocavernosus
M. bulbospongiosus
Spatium perinei superficiale

Membrana perinei

A. perinealis
M. transversus
perinei superficialis

A. perinealis

A. pudenda interna
B canalis pudendalis
(ALCOCK)

A. rectalis inferior

M. sphincter ani externus

Puc. 2. KpoBocHabxeHue xeHckon npomexHocTy (no [17])

4. Yepes manoe cefjanuiiHoe 0TBepCTHe (MO X0oZy NOMOBbIX
COCy[I0B 1 HEPBA) kneTyaTka CeAanuLiHO-aHanbHON MKW coob-
LAEeTCA C KneTyaTKo aroguyHon obnactu.

[HOMHble BOCMaNMUTENbHbIE NMPOLECCH B aHamnbHOW obnacty
pasBuBaloTCs (Yalye Bcero!) B cBA3M C 3aboneBaHUsMU UK no-
BPEXAEHNSIMM MPSAMON KWK M @HANbHOTO KaHana 1 nepBOHa-
YanbHO NTOKanM3yKTCs B KNETYaTOYHbIX MPOCTPAHCTBaX 3TOM 00-
nacTu (napanpokTuTbl, NepuaHanbHble abeyecesl) [1, 13], yem B
3HaYMTENbHON Mepe onpeaendaeTca Ux oMarHoctuka, BOSMOXHble
nyTV pacnpoCTpaHeHus, BbIOOP aKkTUBHLIX METOLOB NEYeHus.

Ccocyabl NPOMEXHOCTU

ApTepuanbHoe pycno. KpoBoCHabxeHue NpOMEXHOCTM
OCyLLeCTBNAETCH BHYTPEHHEN NOMOBOW apTepuelt (a. pudenda
interna), koTopas SBNSETCA KOHEYHOW BETBbIO NepeaHero CTBo-
na BHYTPEHHEN NoAB3A0LWHOI apTepuu (a. iliaca interna). Cocy-
AWCTO-HEPBHBIN Ny4oK (a. pudenda interna BMecTe ¢ 0AHOUMEH-
HOW BEHOW W n. pudendus) BbIXOLMT U3 NOMOCTM Manoro Tasa
yepes foramen infrapiriformis, ornbaeT no HapyHoN NOBEpPXHO-
CTW cefanuLLHyto ocThb (spina ischiadica) u 3atem yepes manoe
cefanuLiHoe OTBEpCTWe MpOHWKaeT B 06nacTb MPOMEXHOCTMH,

A. dorsalis clitoridis

A. profunda clitoridis
Bulbus vestibuli

M. compressor

urethrae

A. bulbi vestibuli (vaginae)
Glandula vestibularis
major (BARTHOLIN)

M. transversus perinei
profuridus

A. pudenda interna
Membrana perinei

A. perinealis

[MoBEPXHOCTHbIN
TIUCTOK NPOMEX-
HOCTHOW (hacLm
(COLLES) cpesaH n
OTBE[EH B CTOPOHY
A. pudenda interna
B canalis pudendalis
(ALCOCK)

A. rectalis inferior
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noxacb Ha natepanbHyl CTEeHKY CefanuLiHO-aHarnbHON SAMKU
(puc. 2).

A. pudenda interna 0TA@eT HUXHWE MPSMOKULLEYHbIE apTe-
puw (aa. rectalis inferiores) oT ogHON 4O Tpex, KOTOpble, NPOHK-
3blBas knetyatky fossa ischioanalis B nonepeyHom HanpaBneHuu,
MayT K MycKynaType aHanbHOro kaHana u Koxe anus.

Y HuXHero kpasi Mo4enonoBoi obnactu a. pudenda interna
[ENUTCA Ha [BE KOHEYHbIE BETBM — MPOMEXHOCTHYIO apTepuio
(a. perinealis) n gopcanbHyto apTepuio knutopa (a. dorsalis clitori-
dis) y KEHLLMH, COOTBETCTBEHHO AOPCaNbHYI0 apTEPUIO MOMOBOrO
uneHa (a. dorsalis penis) y myxuuH. [NepBas BeTBb (a. perinealis)
ngeT nosepx rmyboKoA NOMepeyHON MbILLbI MPOMEXHOCTH, M-
Tas ee, OTAAeT BETOYKM K m. sphincter ani externus, a Hanpas-
nsascb Bneped, kpoBocHabxaeT mm. bulbospongiosus, ischioca-
vernosus, transversus perinei superficialis u nocbinaet AnUHHbIE
BeTBM — IT. scrotales posteriores k 3agHeit 4acTi MOLLOHKM U K
septum scrota y MyxuunH, y xeHwuH — rr. labiales posteriores k
3aHUM yyacTkam 60nbLUMX NOMoBbIX ryo.

Bropas BetBb a. dorsalis clitoridis (penis) oTaaeT koHeYHble
BETBM B Mpedenax Mo4vernornioBo 0bnactu, HUXe nonepevHbIX
MbILLL, NpoMeXHOCTH. o nyTu cnefoBaHMs OHa KpoBOCHabkaeT

Fascia spermatica
externa

M. bulbospongiosus

M. ischiocavernosus

Membrana perinei

Centrum tendineum
perinei (corpus
perineale)

M. transversus
perinei superficialis

A. transversa perinei

Fascia perinei
superficialis
(COLLES)

Canalis pudendalis
(ALCOCK)

Puc. 3. KpoBocHabxeHue myxckon npomexHocTm (no [17])

m. sphincter urethrae externus cBoelt BeTBbt0 a. urethralis, uay-
Liel K MoyeucnyckatenbHoMy kaHany u m. bulbospongiosus ye-
pe3 a. bulbi vestibuli (a. bulbi penis) — k nykoBuLe npeaasepus
Y KEHLLWH, K NYKOBML|E NOMOBOrO YNeHa y MyX4uH (puc. 3).
YunTbiBas 0cobeHHOCTW Tonorpacdum 1 BeTBREHMs a. puden-
da interna u ee cnyTtHukoB — V. pudenda interna u n. pudendus
(cM. HWxe) — HeoDXOAMMO MOMHMTb, YTO pa3pesbl Ans OTTOKa
THOS! MPY YaCTO BCTPEYaILLMXCS NapanpoKTUTax HagnexuT npo-
13BOAMTL NPUMEPHO NO CEpeanHE PacCTOSHNS MEXy anus v tu-
ber ischiadicum, nbo: a) npu paspese 6nu3 ceganuiwiHoro 6yrpa
MOXHO NMOPaHNTL NPOXOASLLME 3AECH COCYAbI U HEPBbLI: N. puden-
dus v vasa pudenda interna unu ux Betam [9]; 6) npu paspese
OKOMO MPSIMOM KMLLKW BO3MOXHO MOBPEXAEHUE €€ CPUHKTEPOB
Unu MeguanbHoro kpast m. levator ani, BCnegcTeue Yero Moxet
ObITb 3aHeCeHa UH(EKLIMS B CPEAHMIA 3TaX NONOCTY Tasa [23, 27].
Cnepyet 06paTTb BHAMaHWE Ha CMeRyLLMA aKT: KOHeY-
Hble BETBU HWKHWUX MPSAMOKULLIEYHbIX apTEPUil aHAaCTOMO3NPYIOT
He TOMbKO Mexay coBoi, HO 1 CO CPeaHUMI MPSIMOKULLEYHBIMA
apTepusMU — BETBAMW BHYTPEHHWUX MOAB3AOLUHbIX apTepui, a
TaKkKe CO CPeAHeN KpeCTLOBOW apTepueit, 0TXOAsLLEN 0T aopThl
1 MLYLLEeN BOOMb MeCcTa CRMSHUS MbILUL, MOAHUMAIOLLMX 3aLHWNA

Tunica dartos

Septum scroti (scrotale)

Rami scrotales posteriores
a. perinealis

Fascia penis profunda (BUCK)

Fascia perinei superficialis
(COLLES)

Spatium perinei superficiale
A., v. perinealis

A. pudenda interna

M. transversus

perinei superficalis

1 a. transversa

perinei (nepepesaHbi

11 OTBEEHbI B CTOPOHY)
Vasa pudenda interna
u n. pudendus
(oTpesanH) B canalis
pudendalis (0TKpbIT)

A. rectalis inferior

Fascia diaphragmatis
pelvis inferior coopmmpyeT
kpoiwwy fossa ischioanalis
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Septum scroti

V. scrotales
posteriores

V. pudenda interna

M. transversus perinei
superficialis

Anus

Vv. rectales inferiores

A. pudenda interna

M. gluteus maximus

Puc. 4.

npoxod. OTW apTepun B KPOBOCHAGXEHWM OMCTaNbHOM YacTu
NPSIMOI KMLLKW, aHANbHOTO KaHarna W MblLLL, Ta30BOr0 AHa MeHee
3HAUYMMbI, YEM HWKHWE NMPSIMOKMLLEYHbIE, OfHAKO MOBPEXAEHUE
X MOXeT Bbl3BaTb 0OUNbHOE KPOBOTEUEHME.

BeHO3HbII OTTOK OT aHAaTOMUYECKMX CTPYKTYP MPOMEKHOCTH
OCYLLECTBNAETCS Yepe3 BeHbl, MPOXOASALLMNe NapannienbHo cou-
MEHHbIM apTepuarnbHbIM cocygam (puc. 4).

VicxomHbIM cocynucTbiM 0Bpa3oBaHneM, 13 KOTOporo ¢op-
MUPYIOTCS BEHbl aHaNbHOW 0BnacTu, ABNSETCA NPSMOKNLLIEYHOE
BeHO3Hoe cnneTeHne (plexus venosus rectalis). B Hem no To-

Rr. scrotales posteriores

Corpus spongiosum penis

M. bulbospongiosus

A. profunda penis

A. dorsalis penis
A. perinealis

A. urethralis

A. bulbi penis

Diaphragma urogenitale

M. sphincter ani externus
M. levator ani
N. pudendus

A. rectalis inferior

Lig. sacrotuberale

A. pudenda interna

V. pudenda interna

M. piriformis

Lig. sacrospinae

BeHbl MyXCKOW NPOMEXHOCTH, BUA CHU3Y (60oNbluas AroguYHas MblLa clieBa YacTMYHO YAaneHa; MOLWOHKa OTTAHYTa) (no [25])

norpacuyeckoMy NPUHLMMY BbIAENAKT NOAKOXHOE, HApyXHOe
(noadacumanbHoe) U BHYTPEHHee (MOACNM3NCTOE) ChneTeHus
[20]. MocnepHee pacnonoxeHo B tunica submucosa recti un
B subcutis y 3agHenpoxofHOro OTBEPCTUS M NPEACTaBNAET psj
BEHO3HbIX Y3eNkoB B Buae konbua. OTBOASLME BEHbI 3TOrO
cnneTeHnst NpoboaakT MbIlEYHY0 060MO0YKY KMLWKM U CriBa-
t0TCS C BEHAMM HAapY)XHOTO CMeTeHNs. 13 BEHO3HbIX CMNeTEHNN
NPSIMON KWLLKW KPOBb OTBOAMTCS Tpemst nyTsiMu: 1) OT BepxHe-
ro otgena — 4epes HenapHyl BEPXHIO MPSAMOKULLEYHYIO BEHY
(v. rectalis superior) B HUXHIOK OpbiKEEUHYD BEHY U BNMBaETCS
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Nodus lymphoideus
lacunaris medialis
(ROSENMULLER-
CLOQUET)

Fascia lata

Nodi lymphoidei A ; i
inferiores Nodi lymphoidei » V- N-emorals
Nodi lymphoidei inguinales . e .
superolaterales superficialis Nodi lymphoidei inguinales profundi
Nodi lymphoidei

superomediales

Puc. 5. Tumdbatnyeckmne cocyabl u numdartuyeckue y3nbi npomexHoctu (no [17])

B BOPOTHYK BeHy (v. porta); 2) 0T cpeaHero otaena — B NapHble
CpedHue npsiMoKMLLeYHble BeHbl (vv. rectales mediae), 3atem Bo
BHYTPEHHME NOAB3AOLIHbIE BEHbl M3 CUCTEMbI HUXHER Monon
BeHbl (v. cava inferior); 3) OT HWXHEr0 OTAENa KULWKKM U KOXN
3a[iHeNpPOX0AHOr0 OTBEPCTUS — MO MapHbIM HWKHUM MPSMOKK-
LeYHbIM BeHaM (vv. rectales inferiores) KpoBb OTTEKaeT BO BHY-
TPEHHI00 NONoBYH0 BeHy (v. pudenda interna), koTopas OTHOCUT-
CSl K CUCTEME HWXHE Nonoil BeHbl. Takum 06pa3omM, CUCTEMbI
HWKHE MOMOW W BOPOTHOM BEH COODLATCA  MOCPeacTBOM
(hOPMUPYIOLLIErOCs HUKHEro MOPTO-KaBanbHOMO aHacToMo3a.
MpuBeAEHHbIE AaHHble OKa3bIBAKT 04EBMAHOCTb CBOOOAHOTO
COEVHEHNS MeXAY rMaBHbIMW BeHamu, ApeHupylowmMn obpa-
30BaHMs aHarnbHON 06nacTu 1 BCex OTAEMNOB NPSMON KULLKK.
JlumdooTTOK OCyLlecTBNsAeTCS N0 NMMGATUYECKUM COCY-
[aM aHamnbHOM W MOYenonoBoi 06macTM NPeuMyLeCTBEHHO B
naxoBble MOBEPXHOCTHbIE NumdaTieckme y3nbl (nodi lymphoi-
dei inguinales superficialis) 1 y3nbl, pacnonoXeHHble OKOMo BHY-
TPEHHNX NOAB3JOLWHBIX cocypoB (nodi iliaci interni) (puc. 5). Pe-

TMOHAPHBIMK NUMATUYECKMMU Y3Namu Ans aHanbHoi obnactu
TaKkke ABNATCS aHopekTanbHele (nodi lymphoidei anorectales)
W HUxHWEe aroguuHble (nodi gluteales inferiores) yanbl. Jlumda-
TUYECKWNE COCYAbl MPOMEXHOCTW LUMPOKO aHaCTOMO3WpYOT Ha
pasnNyHbIX YPOBHSIX.

WHHEPBALIMS1 AHATOMUYECKUX OEPA3OBAHWIA
NPOMEXHOCTHU

B cBS3N ¢ NpOMCXOXOEHNEM MbILUL, MPOMEXHOCTW B OHTOre-
Hese YenoBeka MX WHHepBaLWs UMEET aHaToMU4Yeckne 0cobeH-
HOCTW, NPeACTaBnSIoLWMe KIMHNYECKUIA UHTEPEC.

HapyHbili cpuHKTEp 3agHero npoxoga (m. sphincter ani ex-
ternus): MOTOHEPOHBI, perynMpyrLwmne MYHKLMK 3TON MbIWLbI,
pacnonoxeHbl B MepefHUX porax Ceporo BELeCTBa CrMHHOMO
MO3ra Ha ypOBHE KPEeCTLIOBbIX CErMEHTOB S,—S,. AKCOHbI 3TUX
HEeMpOHOB B COCTaBe NONoBOro Hepsa (n. pudendus) npoxogst
nog m. piriformis yepe3 BonblUOe cefanuiiHOe OTBEPCTUE K 3af-
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Nn. scrotales posteriores

R. medialis
R. lateralis

Nn. perineales {

Nn. clunium inferiores

Nn. rectales (anales)
inferiores

N. anococcygeus

N. cutaneus perforans
Lig. sacrotuberale (otpesaHa)
M. gluteus maximus

Puc. 6. WHHepBauma myxckon npomexHocTtu (no [17])
Hel NOBEPXHOCTY CefanvLLHON OCTY 1 Yepe3 Masoe cefjanniHoe
oTBepcTue BxoasT B fossa ischioanalis. B kneTtuatke ceganuiiHo-
aHanbHOW SIMKM OHW MPOAOMXAT NyTb B COCTaBE MepBbiX BET-
BEW, OTXOASLLMX OT NOMOBOTO HEPBA — HUXHUX NPSIMOKULLEYHbIX
HepBoB (nn. rectales inferiores), a Takke B cOCTaBe ero nepuHe-
anbHbIX BETBEN (NN. perineales), M NOAX0OAAT K nonepeyHoucHep-
YeHHbIM MbILLLAM HapyXHOro ChMHKTEPa 3aHEro npoxopaa.
[nyBokue MmblwLbl Tas3oBoi Anadparmbl (m. levator ani et
M. COCCygeus): MOTOHEMPOHbI, perynupytoLine YHKLM0 3TUX
MbILLLL, PACNONOXeHbI B NEPEHNX porax Ceporo BELLECTBa CriH-
HOrO MO3ra Ha YpOBHE KPECTLOBbIX CErMEHTOB S-S, AKCOHbI
3TUX MOTOHEWPOHOB MAYT B COCTaBe COOCTBEHHbIX MbILIEYHBIX
BETBEN KpPecCTLoBOro cnrnetenus (rr. m. levatoris ani et m. coccy-
geus) K COOTBETCTBYHLLMM MbllLiaM. [1y6oKue MbilLbl Ta30BOM
Anadparmbl MHHEPBUPYIOTCA Takke akCOHaM MOTOHENPOHOB S,

M. piriformis
M. coccygeus
&pina ischiadica (ischialis)
N. pudendus

M. levator ani

M. obturator internus

N. rectalis inferior

N. dorsalis penis

Membrana perinei ynaneHa, 4tobbl NokasaTb npoxoasiuye B spatium
perinei profundum HepBbl

e
N. dorsalis penis

Fascia perinei superficialis (COLLES) ynaneHa,
u4T0bI NOKa3aTh HEpPBbI, MPOXoAsLYMe B spatium
perinei superficiale

Nn. perineales

N. dorsalis penis

N. perinealis

Fascia obturatoria

Canalis pudendalis (ALCOCK)

N. pudendus

N. perinealis

1 Co, CErMeHTOB, NPUXOASALLMMY K MbILLLiAM B COCTABE 3aAHENPO-
XOBHO-KOMYMKOBBIX HEPBOB (NN. anococygei), KOTOpbIe SBASIOTCS
BETBAMMW KOMYMKOBOTO cnneTeHns (pl. coccygeus).

CokpalyeHne m. sphincter ani externus u m. levator ani cuH-
XPOHHO C paboToM CUMMATUYECKON HEPBHOW CUCTEMBI, KOTOpast
TOPMO3UT NEPUCTanbTUKy W CYXWBAET BHYTPEHHWUI CUHKTEP
3agHero npoxoga (m. sphincter ani internus), npefcTaBneHHbIN
YTOMNLiEHNEM KPYroBOTO CMOS rMafKoi MyCKynaTypbl NpsiMOil
KWLLKW, NPUBOLMT K aHanbHOMY yAepxaHuto. Takum obpasom,
aHanbHOEe yaepXaHue He MOXeT ObITb HapyLleHO BCreAcTBuME
noBpexaeHns unn 3aboneBaHns TOMbKO MOMOBOrO Hepea [15,
28]. Paccnabnenne m. sphincter ani externus u m. levator ani
CWHXPOHHO C AEICTBMEM NapacuMnaTMYecKkol HEepBHOI cuCTe-
Mbl, KOTOPas yCUIMBaET NepuCTanbTUKy U OTKPbIBAET BHYTPEH-
HWA CHMHKTEP 3aAHEr0 Npoxoda, NMPUBOAMT K akTy Aedekaumm.
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Nn. labiales anteriores
(BeTBm . ilioinguinalis)
N. dorsalis clitoridis

Nn. labiates posteriores

Ramus
medialis
Ramus
lateralis
N. cutaneus temoris
posterior, ramus perinealis

N. perinealis

N. dorsalis clitoridis

N. perinealis

N. pudendus B canalis
pudendalis (ALCOCK) (BckpbIT)

3 Nn. clunium interiores
, l ’ M. gluteus maximus

Lig. sacrotuberale

N. cutaneus perforans

Nn. rectales (anales) inferiores

N. anococcygeus

Puc. 7.

WHHepBaLums xeHcKoW npomexHocTy (no [17])

MbILLbI NOBEPXHOCTHOIO CAOS MOYenomnoBon obract: mm.
bulbospongiosus, ischiocavernosus, transversus perinei super-
ficialis nHHepBMpYyOTCS Nn. perineales, YacTb BOMOKOH 3TUX He-
PBOB MOAOKAYT U K m. transversus perinei profundus.

MblLLbl FyBOKOro Cnosi MOYenonoBor obnacti: mm. trans-
versus perinei profundus, sphincter urethrae externum nonyyatot
nHHepBaumio ot n. dorsalis penis (n. clitoridis), koHeYHOI BETBU
n. pudendus [32] (puc. 6).

AddepeHTHble HepBHble BOMOKHa, obecneunBatowme obLLyo
UYBCTBWTENLHOCTL (Temnepatypa, 6omb, OcCsi3aHWe, [aBMeHue)
KOKM 1 MbllLEYHO-hacumanbHbix 006pa3oBaHuil  MPOMEXHOCTH,
NpeAcTaBnsT coboi nepudepnyeckne OTPOCTKM NCEBLOYHWMO-
NSPHBIX HEMPOHOB KPECTLIOBbIX W KOMYMKOBBIX YyBCTBUTENMbHBIX Y3-
OB CMHHOMO3rOBbIX HEPBOB, UAYLLME OT PeLenTopoB aTux obpa-
30BaHWI K YyBCTBUTENbHBIM LIEHTPaM B COCTaBe MPOMEXHOCTHBIX
(nn. perineales) 1 HMKHNX 3agHENPOXOLHLIX HEPBOB (nn. anales
inferiores).

Koxa aHanbHoW obnacTi LOMONHATENBbHO MHHEPBUpPYeTCS
MPOMEXHOCTHbIMI BETBAMW (rr. perineales), oTxoasawumMn oOT
3agHero koxHoro Hepsa Oepgpa (n. cutaneus femoris poste-

rior) — ANWHHOM BETBM KPECTLOBOTO CMMETEeHUs 1 3agHenpo-
XO[IHO-KOMYMKOBOTO HepBa (N. anococcygeus) U3 KOMYMKOBOTO
cnnetenms (puc. 7).

PA3BUTUE NPOMEXHOCTW B OHTOIEHE3E YENOBEKA

B oHTOreHese yenoseka NPOMEXHOCTb pa3BMBAETCSH OFHOB-
PEMEHHO C Pa3BUTUEM 3afHEMPOXOLHOMO OTBEPCTUS, MOYEBOM
MNOMOBOMN CUCTEM.

Ha 4-5-i1 Hepene rectauuy KOHEYHbIA OTAEN NEPBUYHOM
KUWKY NpeacTaBnsieT coboit BOPOHKOODpa3HOe pacluMpeHrue,
HasblBaeMoe kroakon (cloaca). MonocTb knoaku oTgenseTcs ot
BHeLWHenW cpefbl knoayHon membpaHon (membrana cloacalis),
COCTOSILLEN M3 [BYX CIOEB: HApYXHOTO (3KTOZAepMarnbHOro) W
BHYTPEHHETO (3HToAepManbsHoro) [4]. B nepefHtoio yacTb knoaku
OTKpbIBAETCS BbIBOAHOW MPOTOK annaHtonca (urachus).

Ha 5-9-i1 Hegene recTauum NpOMCXOAMT MocneaoBaTenbHoe
M3MeHeHWe B pasBUTUM Knoaku. KnoayHast membpaHa, obpasy-
foLlasi BEHTPaNbHYK CTEHKY KroakW, CMeLaeTcsl kayhanbHo B
obnactb ByayLien NPoMexHOCTU. Ha yyactke mMexay npoTOKOM
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a 6 8
Pa3Butue npomexHocTu. CaruTTanbHbIN paspes IMOGpuoHa (a — 2-1 Heaenst BHYTPUYTPOBHOI Xu3HW; 6 — 3-A Hepens; 8 — 5-1
Hepens; e — 7-A Hepens). 1 — nepBuYHas KuwKa; 2 — annaHTounc; 3 — urachus; 4 — Bonb(HoB NPOTOK; 5 — MIONNEPOB NPOTOK;
6 — meTaHedpoc M MOYETOYHMK; 7 — KroakanbHas MembpaHa; 8 — nonoson Gyropok; 9 — moyenonoBon cuHyc; 10 — npsamokm-
wWeYHbIN cuHyc; 11 — nonocTk GprowmHbI, excavatio rectovesicale

Puc. 8.

annaHTouca W NepBUYHON KWLKOW (puc. 8) knoaka genuTcs BO
(hpOHTaNbHO NAOCKOCTW NEPEropoaKon (septum urorectale) Ha
NepeaHiol YacTb — MOYENOOBOI CUHYC (Sinus urogenitalis) 1
3a[HI010 YacTb — NPSMOKULLEYHbIN CUHYC (Sinus anorectalis).

KnoakanbHass membpaHa 3Toi neperopogkon (septum
urorectale) Takxe genutcs Ha MoYenosnosyto (membrana urogeni-
talis) 1 3agHenpoxopHyto (membrana analis) MembpaHbl; y4acTok
TKaHW, KOTOPbIN pasgenseT sinus urogenitalis u sinus anorectalis,
npeAcTaBnseT cobor 3a4aTok NPOMEXHOCTU. B panbHenuem u3
nepeaHero OTAena Knoaks — MOYenonoBoro CHyca — paseuBa-
I0TCS1 MOYEBbIE W HAPYKHbIE MOMOBbLIE OpraHbl, a 13 3agHEro —
aHOPEKTaIbHOr0 CMHyCa — NpsiMas KuLuka.

B akTomepMe B OKPY)XHOCTM Kroa4yHoOM nepenoHkn obpasyetcs
Amka (proctodeum). B 3agHel (aHanbHOW) YacTu SMKM ee kpast
BTAMMBAKTCA BHYTPb W COEAUHAIOTCS CO BCTPEYHbIM BbINSUYMBA-
HWEM Kroakw, Mocre Yero HacTynaeT NpopbIB 3a4HENPOXOLHON
4acTy KIoayHoi MemBpaHbl N MPOMCXOAUT COEAMHEHNE pPa3BuMBa-
IOLLIMXCS MPSIMOM KWLLKM 11 aHanbHOro kaHana.

Kpas nepegHel 4acTu akTogepMarnbHOW SMKW, BTAMMBasich
BHYTPb, COEAMHSIOTCS C BbINAYMBAHMEM MOYEMONIOBOM YaCcTy
Knoaku, Nocre Yero HacTynaeT NpopbIB U COEAUHAKTCS AncTanb-
Hble OTAeNbl MOYeMCNyCKaTeNbHOrO KaHana v Braramvwa ¢ ux
NPOKCUMarbHbIMIA YacTAMK, Pa3BUBAKOWMMIACS M3 APYriX 3apo-
AblleBbIx 06pa3oBaHui.

Bokpyr 06pa3oBaBLUMXCSi OTBEPCTW B TOMLE aHanbHOM W
MOYENONOBOI MembpaH 13 BpoCLeid B HUX Me30AepMbl obpa-
3yl0TCA MOMEPEYHONoNocaThle MbileyHble BOMOKHA. W3 aTux
BOMOKOH (hopmupyoTcs cmHkTepbl mm. sphincter ani externus
et sphincter urogenitalis (3a4aTok MbiLL, MO4YeNonoBoit 0b6nacTy)
kak npon3BogHble m. sphincter cloacae. 3aTem passuBatoTcs no-
nepeyHononocatble MbilLpbl rMyboKoro cnosi aHanbHoON obnacty
N3 MMOTOMOB KaydarnbHbIX COMUTOB. Takum 06pasom, MblLLibl
MOY€enomnoBoi 06nacT 1 HapyXHU CHUHKTEP 3afHEro Npoxona
pasBMBAKOTCA U3 ME3EHXMMATbHbIX MacC KNoayHoro ChUHKTEpa;
MbILLLbI TA30BOrO jHAa — m. levator ani et m. coccygeus — pas-

BMBAOTCS M3 KpecTLoBbIX MMoToMoB [21, 30], 4To 1 onpegenseT
VX VHHEpPBaLMIO.

Mpu 3apepxke pa3BuTUS Ha kakoM-nnbo aTane ambproreHesa
(hopMUPYIOTCS pasnnyHble (MHAWBMAYANbHbIE UK COYETAHHbIE)
MOPOKY Pa3BUTUS NPSAMON KWLLIKU, MOYENCNyCKaTeNbHOro KaHana,
MOY€EBOro Ny3bIpsi, Braranuiya u npoMexHocTu [16].
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NPABUNA ONA ABTOPOB

Yme. npukazom u.o. pekmopa
®reQy BO CrierriMy Mursdpasa Poccuu om 23.06.16

HACTOALLMWE NPABUNA iNA ABTOPOB
ABNAOTCA U3OATENBCKUM IOrOBOPOM

Ycenosus HacTosLwero [lorosopa (ganee «[loroBopy) SABNSOTCS
nybnnyHon odepToit B COOTBETCTBUM C M. 2 CT. 437 paxgaHcko-
ro kogekca Poccuickoin ®epepaumun. [anHbin [Jorosop onpege-
NSeT B3aMMOOTHOLLEHUS Mexay pepakuuen xypHana «Russian
Biomedical Research» (ganee no texkcty «XKypHany), 3apernctpu-
poBaHHoro ®efiepansHon cnyx0oi No Haa3opy B cepe CBA3Y,
VH(OPMALMOHHbIX TEXHONOTUIA 1 MaccoBbIX KoMMyHukaumii (POC-
KOMHA[L30P), ceugetensctso: M Ne ®C77-74228 ot 02 Hosibps
2018 r. (paHee N Ne TY78-01869 ot 17 mas 2016 r.), uMeHyemoil
B JanbHenwem «Pefakumus» 1 SBNSKOLLENCS CTPYKTYPHbIM nogpas-
nenenvem ®re0Yy BO CI6IMMY Munagpasa Poccuu, n aBTopom
WM aBTOPCKUM KOMNMEKTUBOM (MMM MHBIM NpaBoobnagatenem),
VMEHYeMbIM B JanbHedlem «ABTOP», MPUHSBLUAM nyBrnyHoe
npeanoxeHue (ogepty) o 3akntoueHun Jorosopa.

ABTop nepepaet Pepakuuu ons u3gaHus aBTOPCKUA Opu-
TMHaN WM pykonuch. YKasaHHblil aBTOPCKUIA OpurnHan gon-
XEH COOTBETCTBOBATb TpeboBaHMsAM, yKkasaHHbIM B pasgenax
«MpepacTaBneHue pykonucu B xypHany, «OcdhopmneHue pykonu-
cu». Tpu paccMOTPEHWUN NONMYYeHHbIX aBTOPCKMX MaTepuanos
YypHan pykoBoacTeyeTcst «EAMHBIMU TpebOBaHMSMM K pyKOnu-
cAM, NpeacTaBnsemMbiM B GMOMeanLMHCKME XypHanbl» (Intern.
committee of medical journal editors. Uniform requirements for
manuscripts submitted to biomedical journals / Ann. Intern. Med.
1997; 126: 36-47).

B XypHane neyatarTcs paHee He onybnnkoBaHHble paboThl
no npocunto XypHana.

XypHan He paccmatpuBaeT paboTbl, pe3ynbraThl KOTOPbIX
no Gonbluen yactn yxe bbinn onybnMKoBaHbl UNK OMKUCaHbI B
CTaTbsAX, NPEACTaBMEHHbIX UMK NPUHATLIX ANS nybnukauun B
Lpyrve nevaTHble MW SNEKTPOHHbIE CpPeacTBa MacCOBOW WH-
copmaumu. MpefcTaBnss cTaTbio, aBTOP BCeraa LOIKEH CTa-
BWTb PEAaKLM0 B N3BECTHOCTb 060 BCEX HampaBReHWsX 3TOM
CTaTbi B NeYaTh W O NpeabIayLwmx nybamkaumax, kKoTopble Mo-
ryT paccMaTpuBaTbCsl Kak MHOXECTBEHHbIE Ui aybnupyrowne
nybnukauum Toi e camol Unu oveHb 6nnskoit paboTel. ABTOpP
BOMKEH YBeJOMUTb PeAaKLMI0 O TOM, COGEPXNT M CTaTbs YkKe
onybnukoBaHHbIE MaTepuansl, U NPeAoCTaBNTb CCbIKM Ha npe-
AblayLyto, 4yTobbl AaTh pegakumm BO3SMOXHOCTb MPUHATb pe-
LIEHWe, Kak NoCTynuTb B AaHHOW cuTyauun. He npuHumatotcs
K neyaTu cTaTbW, NpeAcTaBnstolwne cobon OTAenNbHble 3Tansl
He3aBepLUEeHHbIX UCCNEA0BaHUIA, a TakxKe CTaTby C HapyLUEHM-
em «[lpaBun 1 HOPM rymaHHOro obpauieHus ¢ brnoobbekTamm
“ccnepaoBaHumy.

Pa3meLyeHne nybnukaluii BO3MOXHO TOMNbKO NOCHe nosyye-
HWS MONOXUTENBHOW PELIEH3NMN.

Bce cTaTbu, B TOM 4ucre cTaTbM acMMPaHTOB U JOKTO-
paHTOB, NyOonuKyTCA GecnnarHo.

Mopaya cTaten B xypHan «Russian Biomedical Researchy»
OCYWECTBNAETCA TOMbKO Yepe3 OHManH ¢opmy C caiTa
CMermMmy: http:/igpma.ru/science/pediatr/ ¢ nometkoit «Ans
Russian Biomedical Researchy.

TpeGoBaHusA K oTnpaBKe cTaTel

lMepen 3anonHeHNeM aHKeTbl aBTOpaM PEKOMEHAYeTCs Noa-
rOTOBUTb BCe HEOOXOAMMbIE ANS BBOAA AaHHble, a TakXe Bbl-
Opatb aBTOpa (B Cryyae konnektusa aBTopoB ctaTbk), OTBET-
CTBEHHOIO 3A MEPEMNWCKY. Ons ycnewHoro 3anonHeHus
aHKEeTbl HE0OX0AMMO NMETb BCH yKa3aHHY MHOpMaLnio 1 Ha
PYCCKOM, ¥ Ha aHrnmninckom si3bikax!!!

Bce Ha3BaHWS Ha aHIMUICKOM A3blKe, BKNOYAsS Ha3BaHMs
CTaTbW, Ha3BaHWS YYpeXAEHUR, UX NOApa3feneHnii JOMKHbI
npuMBOAMTLCA C 3arnaBHbix OykB (Hanpumep: Sex Differences
In Aging, Life Span And Spontaneous Tumorigenesis; Bulletin
of Experimental Biology and Medicine; Saint Petersburg State
Pediatric Medical University) u HenpemeHHO B COOTBETCTBUM C
ouynanbHbIMU HaUMEHOBaHMAMM Be3 CaMogesTENbHOCTH.

AHKeTHble JaHHble BCeX aBTOpoB — PUO (MOMHOCTLI0), yye-
Has CTeneHb, 3BaHue, AOMKHOCTb, MeCTO paboThbl (kadespa, OT-
[eneHue), Ha3BaHue yupexaeHns, agpec yypexaeHus, e-mail,
TenedoH, ®O aBTopa, OTBETCTBEHHOIO 3a Nepenucky, U T.4. —
3anorHSTCA B COOTBETCTBYHLMX MONSX (OPMbI 3asIBKY.

Pestome, kntoyeBble COBa U Ha3BaHWe CTaTbl — TaKkxe 3a-
MOSTHSATCA OHMANH.

CraTbsl NpeaocTaBnseTcs B 3MeKTPOHHOW hopMe (hamn
MS Word Bepcun He cTapie 2003, T.e. ¢ paclunpeHnem doc, 3a-
apXMBMPOBaHHbIN B hopmar .zip, .rar).

®ann ctaTby HasbiBaeTca Gamunvei nepBoro aBTopa, Ha-
npumep, MeaHos.doc unu Petrov.doc.

CtaTbs JOMKHa COOTBETCTBOBATL Mpasunam 0popMieHns
cTatei K nybnmkaLum (CM. Huxe).

K kaxpgo ctaTbe npunaraetcs aitn OkcnepTHoro 3a-
kntoyennst (33). [ins astopos CMGIMTIMY 33 moxeT TOMbKO
noanucbIBaTbCA aBTOpamu CTaTbu, nevaTb Heobs3aTenbHa.
[ns aBTopoB gpyrux yupexaenuin — 33 ocdhopmnseTcs 0bs-
3aTeflbHO MOMTHOCTbIO, C MevaTsMu (Kpyrnas nevatb yupex-
OEHWs) W MOANMCAMMU PYKOBOAWTENEN W KOMUCCWIA LaHHOrO
yupexnaeHns. 3anonHeHHbIR, NOANNCAHHbIA 1 «OneYaTaHHbIny
O3 NS 0TNpaBKK OHNalH NpeaBapuTEnbHO CKaHUPYETCS Uiu
totorpadupyetcs. Obpasel; I3 MOXHO 3aNpoCHTL N0 aApecy:
scrcenter@mail.ru
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OTnpaBneHHble aHKETHbIE AaHHbIE aBTOPOB, cTaTbs, O3 Mo-
cTynatoT Ha E-mail aBTopy-oTnpaBuTento (4ns NOATBEPXKAEHMS 1
npoBepKM 0TNpaBkK) 1 Ha E-mail peaakumm screenter@mail.ru Tex-
HWYeckomy pepakTopy xypHana «Russian Biomedical Researchy,
C KOTOPbIM OCYLLECTBNSAETCS BCS AanbHenLlas paboTa no noaro-
TOBKe CTaTby B nevaTthb. Bce Bonpockl No oTnpaBke CTaTein MOXHO
afpecoBaTb Ha 3NMEKTPOHHBIA agpec scrcenter@mail.ru TexHu-
yeckomy pegakTopy xypHana «Russian Biomedical Research»
Mapun AnekcaHgposHe [axoMoBoit.

Pykonnce cuutaetca noctynusLieit B Pegakuuio, ecnm oHa
npefcTaBneHa KOMMNEKTHO U 0dopMileHa B COOTBETCTBUM C
onucaHHbIMK TpeboBaHuamu. peaBapuTeNbHOE paccMoTpe-
HUE pyKONWCH, He 3aka3aHHoW Pefakuuen, He sBnseTca (hakTom
3aKMYeHNst Mexay CTOpOHaMu usgatensckoro Jorosopa.

Mpu npefctaBneHnn pykonucu B XKypHan ABTOpbI HecyT
OTBETCTBEHHOCTb 3a PACKpbITUE CBOUX (PUHAHCOBLIX W APYTUX
KOH(IKTHBIX UHTEPECOB, CMOCOOHBIX OKa3aTb BIMSHUE Ha UX
paboTy. B pykonucu gomkHbl 6bITb YNOMSIHYTHI BCE NiLA 1 opra-
HW3aLMK, OKasaBLLUMe (UHAHCOBYI NOAAEPXKY (B BUAE rPaAHTOB,
o0opyRoBaHus, NEKAPCTB UM BCETO 3TOr0 BMECTE), @ TaKxke
LPYroe (hyHaHCOBOE MM NINYHOE yyacTue.

MpaBuna oopmneHus ctaten kK nyb6nmkayum

CrtaTbsl npefocTaBnsAeTcs B ANeKTPOHHON dhopMme (haitn
MS Word Bepcun He ctapwe 2003, T.e. ¢ pacwupeHuem doc,
3aapXMBMPOBaHHbIN B hopmar .zip, .rar), wpnpTt — 14, nHtep-
Ban — MonyTOPHbIN.

®aiin cTatbu HasbiBaeTcs no damunun nepeBoro aeTopa,
Hanpumep, MeaHos.doc unu Petrov.doc. Hukakux gpyrux cnos B
Ha3BaHWUW He JOMKHO ObITh!

OpneHTUPOBOYHbI pa3mep CTaTbM, BKIOYas YkasaTenb
nutepatypbl, Tabnuubl n pestome, — 10-12 cTpaHuy TekcTa
yepes nonTopa uHTEpBana unu 20-25 Thicay 3HakoB ¢ npobe-
namu. PekomeHzyemblit pasmep ob3opa — 18-20 cTpaHuy, «ma-
LMHONMCHOTO» TekcTa um 35-40 Thicay 3HakoB ¢ npobenamu.
lMpUMepHOe 4YNCNO NUTEPATYPHBIX CChINOK ANS 9KCMEPUMEH-
TanbHown cTatbl — 20, Ans 0630poB 1 NpobnemHbix ctaten — 50.

®daiin cTaTby JOMKEH codepxaTb

HA PYCCKOM U AHTTIMACKOM SA3bIKAX:

+ 3arnasue (Title) gomkHo GbiTb kpaTkum (He Gonee 120 3Ha-
KOB), TOYHO OTpaXaloLM COAepKaHNe CTaTby.

+ CsepeHus 06 aBTopax (nybnukytotes). [ina kaxgoro aeTopa
yKa3blBatoTCs: Pamunis, Msi U 0TYECTBO, MECTO paboTbl, Mo-
YTOBbI aapec MecTa paboTsl, e-mail. Pamunum aBTopoB pe-
KOMEHAYeTCS TPaHCIINTEPUPOBATh Tak e, Kak B MpeablayLLmX
nybnukaumsx, unm no cucteme BGN (Board of Geographic
Names), cM. canT http://www.translit.ru.

*  Pesiome (Summary) (1500-2000 3Hakos, unu 200-250 cros)
MoMeLLaKT nepen TEKCTOM cTaTbu. Pestome He Tpebyetcs
npu NybnukaLuy peLeHsnin, 0TYETOB O KOH(EPEHLMSX, UH-
(HOPMALMOHHBIX MUCEM.

ABTOpCKOE pestomMe K CTaTbe SBMSAETCH OCHOBHBIM UCTOYHM-
KOM MHGOpMaLMM B OTEYECTBEHHbLIX W 3apyOeskHbIX MHGOP-

MaLMOHHbIX cucteMax M 6a3ax AaHHbIX, WHOEKCUPYHOLLNX
XypHan. Pesiome JOCTYNHO Ha caiTe xypHana «Russian
Biomedical Research» n nHgekcupyeTcs ceTeBbIMM MOMCKO-
BbIMW CUCTEMaMK. M3 aHHOTaL MM SOImKHA BbITb NOHATHA CyTb
MCCMedoBaHNs, HyXHO v obpalatbCs K MOMHOMY TeKCTy
cTaTbu Ana nonyyeHus 6onee nogpo6HONM, MHTEpECyoLLen
€ro WHgopmauuu. Pestome [OMKHO uanaratb TOMbKO Cylie-
CTBEHHbIE (haKTbl paboThl.

PekomeHayemas CTpyKTypa Kak aHHOTaLuu, Tak 1 caMon cTa-
o IMRAD (gns opuruHamnbHbIX UCCNEOOBaHWA CTPYKTypa
obsi3atenbHa): BBegeHue (Introduction), matepuansl 1 meto-
abl (Materials and methods), pesynbtatbl (Results), obeyx-
aeHune (Biscussion), BbiBogbl (Conclusion). TNpeamer, Temy,
Lenb paboTbl HYXHO yKasblBaTb, ECIIN OHW HE ACHBI U3 3arna-
BMS CTaTbWl; METOS WKW METOAONOTNI0 NpoBeaeHus paboTbl
LienecoobpasHo ONMCbIBATb, ECAIM OHWU OTNIMYAKOTCS HOBU3HOM
WV NPeSCTaBNAT MHTEPEC C TOYKN 3PEHNS JaHHOI paboThl.
006bem TekcTa aBTOPCKOrO pe3toMe OnpeaenseTcs coaep-
XaHuem nybnukaumm (06beMOM CBELEHWIA, NX HAYYHON LieH-
HOCTbK W/MMKM NPAKTUYECKUM 3HAYEHWEM) U JOMKEH BbiTb B
npepenax 200-250 cnos (1500-2000 3HakoB).

Kntouesble cnosa (Key words) ot 3 go 10 knioyeBbIX Cros
WK CIOBOCOYETaHMI, koTopble OygyT cnocobeTBoBaTh npa-
BUMBHOMY NEPEKPECTHOMY WHOEKCMPOBaHWMIO CTaTby, NoMe-
LLATCA NOA PestoMe C NOA3aroNoBKOM «KMOYeBble CroBay.
Mcnonb3yiiTe TEPMUHBI U3 CIUCKA MELULMHCKAX NPELMETHbIX
3aronoskoB (Medical Subject Headings), npuBeaeHHoro B
Index Medicus (ecnm B 3TOM CMKCKe elle OTCYTCTBYKOT Mog-
xopslime 0603HaYEHNs 41 HEAABHO BBEAEHHbIX TEPMMUHOB,
nogbepute Hanbonee Gnuskue n3 umetowmxcs). Knoyesble
CNoBa pa3aensiioTcst TOHKON C 3ansToM.

TekcT cTaTbit MOXeT BbITb HanucaH nbo Ha pycckom, nubo
Ha aHIMUNCKOM A3blke, Takke BOIMOXHO NybnnkaLms craTtby
C NOMHbLIM NepeBoAoM. Ha pycckoM M aHrMNACKOM A3blkax He-
00x0a1MO NpeACTaBUTb BCE PUCYHKM U Tabnuubl (3aronosku
11 BCE HAZMMCW JOIMKHbLI IMETb NEpEBOa).

CTpyKTypa OCHOBHOTO TEKCTa CTaTbil: BBELEHWE, U3MOXEHWE
OCHOBHOIO Martepwana, 3akrtouyeHue, nutepatypa. [Ans opuru-
HarbHbIX MCCrefoBaHNA — BBEAEHWe, METOAMKA, PesynbTaThbl
nccnepoBaHus, obeyxaeHne pesynbTatos, nuTtepatypa (IMRAD).
B pasgene «meTopuka» 06s3aTeNbHO YKasbiBalOTCS CBELE-
HWS O cTaTUCTMYeckon 06paboTke aKCNEPUMEHTANbHOMO U
KWHWMYeckoro matepuana. EguHuubl M3mepeHns gaioTcs B
cootBeTCTBUN ¢ MexayHapogHon cuctemon eamHuy, — CI.
daMnnnM NHOCTPaHHbIX aBTOPOB, LUTUPYEMbIE B TEKCTE py-
KOMmMcK, NPUBOASATCS B OPUTMHANBHOM TPAHCKPUMLK.
Tabnuubl 1 pUCYHKM NPUBOZATCS HEMOCPEACTBEHHO B Tene
CTaTbil, KaXObli U3 KOTOPbIX UMEET HOMEp U HasBaHue C
00s3aTenbHbIMU CChINKaMW Ha HUX B TeKCTe CTaTb — B
KOHTEKCTE NPEANOXKEHNS (HanpyUMep: «...KaK NokasaHo Ha pu-
CYHKe 1...») UNU B KOHLE NPeanioXeHUs B KPYrmbiX CKoOKax
(Hanpumep: «...BbISIBMIEHa MOMOXMUTENbHAS KOPPENsLMOHHAS
cBA3b yMepeHHon ctenenu (r=0,41) mexay yposHem TTT ma-
TEPU M HOBOPOXAEHHOTO (pUC. 2)»; Npocbba yunTbIBaTh, YTO

& POCCHIICKIE BHOMETHIHCKNE HCCTEIOBAHIA  TOM 5 Nod 2020

eISSN 2658-6576




42

INFORMATION

B NeyaTHOi BEPCUW XXypHamna pucyHku GyayT BOCMpon3Bo-
AVUTbCS B YepHO-GeNlom BapuaHTe.

+  Cnmcok nuTepaTypbl 06si3aTeNbHO B andaBuUTHOM MOPSiKE:
cHayara BCE OTEYECTBEHHbIe, 3aTeM UHOCTPaHHbIE aBTOPbI C
[OMNONHUTENHBLIM TPAHCIIUTEPUPOBAHHBIM CTIMCKOM (METOANKA
TpaHCnMTepaLuv onncaHa NoapoGHO HILKE).

TekcT cTaTbn [OMmkeH ObiTb NOATOTOBMIEH B CTPOrOM CO-
OTBETCTBMM C HACTOALMMI NPaBUIaMu 1 TLIATENbHO BbIBEPEH
aBToOpoM. B crnyyae obHapyxeHnsi 3HauMTENbHOro Konu4yecTsa
oneyaToK, HeBpexHOCTel, MyHKTyaUMOHHbIX 1 opdorpadm-
yeckux owwmnBOK, HepaclMPpOBaHHbLIX COKpALLEeHUR, OTCYTCT-
BMSA OCHOBHBIX KOMMOHEHTOB W [PYriX TEXHUYEeCKuX [edeKToB
oopmneHns cTaTen pepakuns BO3BpaLLlaeT CTaTbl aBTOPY
ans popabotku. HebGornblune NOTpeLIHOCTM pefakuus MOXeT
ncnpaBuTb cama 6e3 cornacoBaHus ¢ aBTopoM. Kpome Toro,
pedakuns octaBnseT 3a coboin nNpaBo OCYLLEeCTBIEHNS nuTepa-
TYPHOTO pefakTUpoBaHus cTaTei.

CokpalleHui, kpome obLeynoTpebnsemsix, cnegyet usbe-
raTb. CoKpalleHns B Ha3BaHWUN CTaTby, Ha3BaHMsX Tabnuy n pu-
CYHKOB, B BbIBOAAX HeJonycTuMbl. Ecriv abbpesmatypbl ncnonb-
3YK0TCS, TO BCE OHW JOMXKHbI ObITh HEMPEMEHHO pacLuMdpOoBaHb
MOMTHOCTBIO MPW NEPBOM WX YNMOMUHAHUM B TeKcTe (Hanpumep:
«Hapsagy ¢ gaHHbIMi 0 POH (pe3nayarnbHo-opraHuyeckon He-
AocTaTouHocTm), obycnosnueatolen passutue NKC (runepkune-
TMYECKOro CUHAPOMA), PacLUMPeH Anana3oH UCCReA0BaHNA Mo
9HAOreHHON Npupofe AaHHOMO CUHAPOMAY.

Bce uutupoBaHusa npoussoaaTcs cnegyowmm obpasom:

®WNO aBTOpa, rog M3gaHus 1 npoyas MHpopmaLlus He yno-
MWHaKTCH B TekcTe. BmecTo aToro ykasbiBaeTcs CChifika Ha
WCTOYHUK NIUTEPATYPbI B BUAE HOMepa B KBagpaTHbIX CkobBkax
(npumep: «Pag uccnegoBaTteneit 0TMeYaeT pasnuyHbIe HapyLue-
HUS peyeBbIX PYHKLWA Npu dnunencuu B JeTckom Bospacte [17,
21, 22].»), KOTOPbLIN BKOYEH B pacCTaBMEHHbLIN B andaBUTHOM
nopsifke CrMCOK MCTOYHMKOB B KOHLIE CTATbH.

Bce cCbimku LOMKHBI MUMETb COOTBETCTBYHLLWA MCTOYHWK
B CMNCKe, @ KaX/blil UCTOYHUK B CMINCKE — CChINKY B TEKCTE.

B Buae ncknoueHus B Tekcte MoryT npuBoautbes ®UO koH-
KpeTHbIX aBTopoB B hopmarte M. O. damunus, roa u aaxe Hassa-
HWe MCTOYHWKA, HO MpK 3TOM BCE paBHO 0bsi3aTenbHa CChifika
(B KBagpaTHbIX CkoBKax B KOHLe NMPEANoXeHWs) Ha UCTOYHMK,
BKIMKOYEHHDIV B CIMCOK TUTEPATypbI.

(Hanpumep: «B 1892 rogy Benukuit pacT [amMunbTOHCKUIA
onucan B cBoeM BeccmepTHoM Tpyae «O6 OTKpbITUM TPETbEro
yXa y yenoBeka» TpeTbe (HenapHoe) yxo [34].»)

Nutepatypa (References)

YuutbiBasi TpeboBaHUS MeXAYHApPOAHbIX CUCTEM LNUTUPO-
BaHUsi, CMIMCOK NNTepaTypbl NPUBOAUTCS HE TOMbKO B 0BbIYHOM
BMAE, HO TaKXe U [ONONIHATENBHO B TPAHCNIUTEPUPOBAHHOM (CM.
TpaHcnuTepaums).

B cTaTbe NpUBOAATCS CCbINKM Ha BCE YNOMUHAEMblE B TEK-
CTe UCTOYHMKM.

damunuu U MHWLMAnNsI aBTOPOB B NMPUCTATEMHOM CRMCKE
NpUBOAATCS B andaBuTHOM NOPSILKE, CHa4ana pycckoro, 3atem
naTtuHckoro andasuTa.

B onncaHum ykasbiBatoTCs BCe aBTopbl ny6nmkayun.

Bubnuorpaduyeckme cCbinkm B TekcTe CTaTbi AAKTCH B
KBagpaTHbIX CkoBKax.

Ccbinkn Ha HeonybrnukoBaHHbIE paboThl He AOMyCKaAOTCS.

Cnucok nuTepaTypbl KOMNNEKTYeTCA B crneayiolem no-
pagke:

HopmamugHbie akmabi

MMpuKasbl, HOPMATUBHbIE aKTbl, METOAUYECKNE MUCbMA U NPO-
une 3aKOHHbIE aKTbl, MATEHTbI, NOME3HbIE MOAENN He BHOCATCS B
CMMCOK NUTepaTypbl, 0popMAsTCS B BUae cHocok. CHocka —
npuMeYaHue, NoMeLLaeMoe BHW3Yy CTpaHWUbl (MOCTpaHUYHas
CHOCKa). 3HaK CHOCKM CTaBAT Lupor nocne parmeHTa 0CHOB-
HOro TeKCTa, rae ecTb yNoMWHaHWEe 00 3TUX UCTOYHUMKaX. Peko-
MeH/YEeTCS CKBO3HAs HyMepaLnsi CHOCOK MO TEKCTY.

MHmepHem-pecypc

1. HTepHeT-pecypc, roe ecTb HasBaHWe WCTOMHMKA, aB-
TOp — BHOCUTCS B CMIMCOK NUTepatypbl (B nopsagke andasura) ¢
ykasaHueM Aatbl 06paLeHns (CM. HKe NpuMep ohopMIEHUs).

2. Ecnun eCTb TONMBKO CCbINKa Ha CallT — BHOCUTCS B CMINCOK
nuTepaTypbl B KOHLE, C yka3aHueM gaTbl obpalleHus.

LLlernos . Hackonbko Benuka ponb MUKpodnopsl B 6uono-
rMm Buaa-xo3snHa? XXueble CUCTEMbI: HayYHbI 3NEKTPOHHbIN
xypHan. [Joctynen no: http://www.biorf.ru/catalog.aspx?cat_
id=396&d_no=3576 (nata obpauenus 02.07.2012).

Kealy M. A., Small R. E., Liamputtong P. Recovery after caesar-
ean birth: a qualitative study of women’s accounts in Victoria, Austra-
lia. BMC Pregnancy and Childbirth. 2010. Available at: http:/lwww.
biomedcentral. com/1471-2393/10/47/ (Accessed 11.09.2013).

KHuea

ABTOp(bl) Ha3BaHWE KHWMM (3HAK TO4YKA) MECTO M3[aHus
(ABOETOYME) Ha3BaHMe M3LaTenbCcTBa (3HaK TOYKa C 3ansToM)
rog napaHus. Ecnu B kayecTBe aBTOpa KHUMM BbICTYNAeT peaak-
TOp, TO Nocne amunuu creayet peg.

AinamassH 3.K., Hoeukos b.H., 3aiHynuHa M.C., TManux-
ka ['K., Pabuesa WU.T., TapacoBa M.A. AkyLuepcTBO: y4ebHuk. 6-e
u3g. Cre.; 2007.

MpeobpaxeHckuit b.C., TemkuH A.C., Jluxaues A.l. bonesHu
yxa, ropna 1 Hoca. M.: MeguuuHa; 1968.

PapsuHckuin B.E., pea. MepuHeonorus: yyebHoe nocobue.
M.: PYIH; 2008.

Brandenburg J.H., Ponti G.S., Worring A.F. eds. Vocal cord
injection with autogenous fat. 3 rd ed. NY:Mosby; 1998.

Domeika M. Diagnosis of genital chlamydial infection in
humans as well as in cattle. Uppsala; 1994.

[nasa u3 kHu2u

ABTOp(bl) Ha3BaHue rna.bl (3HaK To4ka) B kH.: unu In: ganee
onucaHue KHur [ABTOp(bl) Ha3BaHUE KHUTK (3HaK TOYKa) MeCTO
n3gaHus (ABOETOYME) Ha3BaHMe U3faTenbCTBa (3Hak Touka ¢ 3a-
NATOM) rog u3ganus] (4BoeToune) CTp. OT 1 0.

Kopobkos "A. Temn peun. B kH.: CoBpeMeHHble npobrnembi
cmanonoruun n natonorum peun: cb. Tp. T. 23. M.; 1989: 107-11.
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Cmamb# u3 XypHana:

ABTOp(bl) Ha3BaHMe CTaTbM (3HAK TOYKa) Ha3BaHWe XypHana
(3HaK TOYKa) rog M3gaHus (3HaK ToUKa C 3ansToil) TOM (€Crnu ecTb
B Kpyrmbix ckobkax HOMep XypHana) 3aTeM 3Hak (BBOeTouYue)
CTPaHuLbl OT U J0.

KuptoweHkos A.lM., Coun M.I., MBaHoBa .C. Monukucros-
Hble ANYHKKK. AKyLwepcTBo u rnHekonorus. 1994; N 1: 11-4,

Brandenburg J.H., Ponti G.S., Worring A.F. Vocal cord
injection with autogenous fat: a long-term magnetic resona.
Laryngoscope. 1996; 106(2,pt I): 174-80.

Simpson J. et al. Association between adverse perinatal
outcomes and serially obtained second and third trimester MS
AFP measurements. Am. J. Obstet. Gynecol. 1995; 173: 1742.

Deb S., Campbell B.K., Pincott-Allen C. et al. Quantifying
effect of combined oral contraceptive pill on functional ovar-
ian reserve as measured by serum anti-Mdillerian hormone
and small antral follicle count using three-dimensional ultra-
sound. Ultrasound. Obstet. Gynecol. 2012; 39 (5): 574-80.

Tesucki doknados, Mamepuarbl Hay4YHbIX KOHbepeHyul

babuit AW., NeBawos M.M. HoBblii anroputmM HaxoxaeHust
KynbMWHALMK 3KCNEPUMEHTANbHOTO HUCTarma (MuHnmetpus). Il
cbesp oTopuHonapuHr. benapycu: Tea. gokn. MuHck; 1992: 68-70.

Canos W.A., MapuHywknH [.H. Akywepckas TakTuka npu
BHYTpUyTpoOHOI rnbenu nnoga. B kH.: Matepuansl IV Poccuin-
ckoro chopyma «Matb u gutax». M.; 2000; u. 1: 516-9.

Asmopeghepamei

MeTtpoe C.M. Bpems peakuuu 1 cryxoBasi agantawms B HOp-
Me W Npw nepudepnuyecknx nopaxenusx cnyxa. Astoped. guc...
kaHg. mea. Hayk. CI16.; 1993.

lpoyee

World Health Organization. Prevalence and incidence of
selected sexually transmitted infections, 2005 global estimates.
Geneva: World Health Organization; 2011.

TpaHcnumepayus

Cnncok nuTepatypbl NOAAETCS B BYX BapiaHTax: NepBblil Ha
A3bIKe OpUrMHana (PYCCKOS3bIYHbIE WCTOYHWKU KUPWUITNLEN, aH-
rnosi3blyHble naTuHuuein), sTopo — (References) B pomaHckom
andasute (ana Scopus W Apyrux MexayHapoaHbix 6a3 AaHHbIX,
MOBTOPSIS B HEM BCE UCTOMHUMKI NUTEPATYpbI, HE3aBUCKMO OT TOrO,
MMEKTCS NN CPeam HUX MHOCTPaHHble. ECnin B cricke ecTb CCbINKN
Ha MHOCTPaHHbIE NyBnMKaLK, OHW NOTHOCTbIO MOBTOPSIKOTCS B CMK-
CKe, FOTOBSLLEMCS B POMaHCKOM andasute.

B pomaHckom andasute 4ns PYCCKOSA3bIYHLIX UCTOYHUKOB
TpebyeTcs cnegyrowas cTpykTypa 6ubnuorpacdmyeckon ccbin-
ku: aBTOp(bl) (TPaHCAMTepaLws), [NepeBoa Ha3BaHMs KHUMW I
CTaTbyl Ha aHMUACKUIA A3bIK], Ha3BaHWe UCTOYHMKA (TpaHCnnTe-
pawus), BbIXOAHbIE AaHHbIE B LpOBOM hopmaTe, ykasaHue Ha
A3blK cTaTbn B ckobkax (in Russian).

lpumep:

Preobrazhenskiy B. S., Temkin Ya. S., Likhachev A. G.
Bolezni ukha, gorla i nosa [Diseases of the ear, nose and throat].
M.: Meditsina; 1968. (in Russian).

TexHonorusa NOAroToBKM CCbINOK C UCMOMNb30BaHUEM CU-
CTeMbl aBTOMaTU4YeCKOIi TPaHCNIUTEPaLIMK U NepeBOAYMKa:

Ha caiite http://www.translit.ru moxHo 6ecnnaTHo Bocnonb-
30BaTbCSA NPOrPaMMON TpaHCAMTEPaLWN PYCCKOro TEKCTa B na-
TuHULY. [porpamma o4eHb npocTas.

Bxogum B nporpammy Translit.ru. B okoLLke «BapuaHTbI» Bbl-
Bupaem cuctemy TpaHcnutepauun BGN (Board of Geographic
Names). BctaBnsiem B cnewmansHoe none Becb TeKCT 6ubnmo-
rpacum Ha PyCCKOM $i3bIKe U HAXXMMAEM KHOMKY «B TPAHCAMTY.

Konupyem TpaHCnUTepupoOBaHHbIA TEKCT B TOTOBALMIACS
cnucok References. NepeBognm Ha aHrMUACKWIA A3bIK Ha3Ba-
HWE KHUIW, CTaTbW, NOCTAHOBMEHWS W T.4., NEPEHOCUM €ro B
rotoeswuiica cnucok. BHumanue! Heobxogum aBTopCKuil
KOPPEKTHbIN NEPEBOA Ha3BaHWs. ABTOMaTUYECKW MepeBos,
npeanonararwLLnii BO3MOXHOE UCKaXeHNe CyTh Ha3BaHus CTa-
Tbi, HEJONYCTUM.

ObbeanHseM onucaHns B COOTBETCTBUN C NPUHATLIMU Npa-
BUNaMM W pefakTUpyeM CMMCOK. B KOHLE CCbINKM B KPYribix
ckobkax ykasbiBaetcs (in Russian). Ccbinka rotoBa.

MpuMepbl TpaHCnMTepaLun PyCCKOA3bIYHbIX WCTOYHWKOB
nnTepaTypbl ANS aHrNoa3bI4HOro 6noka cratbm.

KHuea: Avtor (y) Nazvanie knigi (znak tochka) [The title of the
book in english]. mesto izdaniya (dvoetochie) nazvanie izdatel'st-
va (znak tochka s zapyatoy) god izdaniya.

Preobrazhenskiy B. S., Temkin Ya. S., Likhachev A. G. Bolezni
ukha, gorla i nosa [Diseases of the ear, nose and throat]. M.: Med-
itsina; 1968. (in Russian).

Radzinskiy V. E., ed. Perioneologiya: uchebnoe posobie [Per-
ineology tutorial]. M.: RUDN; 2008. (in Russian).

[nasa u3 kHueu: Avtor (y) nazvanie glavy (znak tochka) [The
title of the article in english]. In: Avtor (y) nazvanie knigi (znak
tochka) mesto izdaniya (dvoetochie) nazvanie izdatel'stva (znak
tochka s zapyatoy) god izdaniya]. (dvoetochie) str. ot i do.

Korobkov G. A. Temp rechi [Rate of speech]. V kn.: Sovremen-
nye problemy fiziologii i patologii rechi: sb. tr. T. 23. M.;1989:107-
11. (in Russian).

Cmames u3 xypHana: Avtor (y) nazvanie stat'i [The title of the
article in english] (znak tochka) nazvanie zhurnala (znak tochka)
god izdaniya (znak tochka s zapyatoy) tom (esli est’ v kruglykh
skobkakh nomer zhurnala) zatem znak (dvoetochie) stranitsy ot i do.

Kiryushchenkov A. P., Sovchi M. G., Ivanova P. S. Polikis-
toznye yaichniki [Polycystic ovary]. Akusherstvo i ginekologiya.
1994; N 1: 11-4. (in Russian).

Tesucsi doknados, Mamepuarbl Hay4YHbIX KOHbepeHyul

Babiy A. I., Levashov M. M. Novyy algoritm nakhozhdeniya
ku'minatsii eksperimental’nogo nistagma (minimetriya) [New
algorithm of finding of the culmination experimental nystagmus
(minimetriya)]. Ill svezd otorinolaringologov Resp. Belarus’: tez.
dokl. Minsk; 1992: 68-70. (in Russian).

Salov I. A., Marinushkin D. N. Akusherskaya taktika pri vnu-
triutrobnoy gibeli ploda [Obstetric tactics in intrauterine fetal
death]. V kn.: Materialy IV Rossiyskogo foruma «Mat’ i ditya». M.;
2000; ch.1:516-9. (in Russian).

Asmopegepamsi

Petrov S. M. Vremya reaktsii i slukhovaya adaptatsiya v norme
i pri perifericheskikh porazheniyakh slukha [Time of reaction and
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acoustical adaptation in norm and at peripheral defeats of hea-
ring]. PhD thesis. SPb.; 1993. (in Russian).

OnucaHue NHmepHem-pecypca

Shcheglov |I. Naskol’ko velika rol' mikroflory v biologii vi-
da-khozyaina? [How great is the microflora role in type-owner
biology?]. Zhivye sistemy: nauchnyy elektronnyy zhurnal. Avail-
able at: http://www.biorf.ru/catalog.aspx?cat_id=396&d_no=3576
(accessed 02.07.2012). (in Russian).

Mpumep cnucka nuTepaTypbl, BKJOYaOWeEro TpaHcnu-
TepUpPOBaHHbI BapuaHT:

JINTEPATYPA

1. Kodwmagn W.A. TeHeTnyeckas yCTomuMBOCTb K 3apaxeHnio BUY un
passutuio CIMUI B nonynsauusx Poccun n conpepenbHbIX rocy-
papcTs. ABToped. auc... kaHa. 6uon. Hayk. M.; 2008. locTyneH no:
http://www.dnatechnology.ru/ files/images/d/0b136b567d25d4be1df
a26a8b39ec2b9.pdf (nata obpawermns 18.09.2014).

2. FlynnE., Eyre S., Packham J. Childhood Arthritis Prospective Study
(CAPS), UKRAG Consortium, BSPAR Study Group, Barton A,
Worthington J., Thomson W. Association of the CCR5 gene with
juvenile idiopathic arthritis. Genes Immun. 2010; 11 (7): 584-89.

nT.A.

REFERENCES

1. Kofiadi I.A. Geneticheskaya stoychivost’ k zarazheniyu VICh i razviti-
yu SPID v populyatsiyakh Rossii i sopredelnykh gosudarstv [Genetic
resistance to HIV infection and development of AIDS in populations
of Russia and neighboring countries]. PhD-thesis. M.; 2008. Available
from:  http://www.dna-technology.ruffiles/images/d/0b136b567d25d-
4be1dfa26a8b39ec2b9.pdf (accessed 18.09.2014) (in Russian).

2. FlynnE., Eyre S., Packham J. Childhood Arthritis Prospective Study
(CAPS), UKRAG Consortium, BSPAR Study Group, Barton A,
Worthington J., Thomson W. Association of the CCR5 gene with
juvenile idiopathic arthritis. Genes Immun. 2010; 11 (7): 584-89.

Etc.

[ns ecex cmametl, umerouwjux DOI, uHdekc Heob6xodumo
yKa3bleamb € KOHUe 6ubnuozpaghuyecko20 onucaHusl.

OTBETCTBEHHOCTb 3A MPABUIIbHOCTb BWUBIINO-
FPA®UYECKUX NAHHBIX HECET ABTOP.

ABTOPCKOE NPABO
Pepakuns otbupaet, rotoBuT Kk nybnukauuu n nybnukyet

nepefaHHble ABTOpamu matepuanbl. ABTOPCKOe NpaBo Ha KOH-

KPETHYI0 CTaTblo NPUHAANEXUT aBTopam cTaTbi. ABTOPCKMI rO-

Hopap 3a nybnukaumn cTaten B XypHane He BbiniavnBaeTcs.

AsTOp nepepaet, a Pegakumus npuHuMaeT aBTopckue matepua-

Nbl Ha cNegyLwmxX YCnoBusX:

1) Pepakuun nepepaetcs npaBo Ha OOpMIEHWe, U3AaHue,
nepegavy XXypHana ¢ onybnukoBaHHbIM MaTepuanom ABTo-
pa ans ueneit pecdepupoBaHus crateit u3 Hero B Pedpepa-
TMBHOM XypHane BUHUTW, PHUL, n 6a3ax gaHHbIx, pacnpo-
cTpaHeHue XypHana/aBTOpCKUX MaTepuarnos B neyvaTHbIX 1
AMEKTPOHHbIX N3LaHUSX, BKNKOYas pa3meLleHune Ha BblbpaH-
HbIX Nnbo co3gaHHbiX Pegakumen cantax B ceti VHTepHeT
B Llensx AocTyna K nybnukauuu B MHTEPaKTUBHOM pEXUME
ntob0oro 3aMHTepecoBaHHOro unLa 13 nboro MecTa u B nko-
Boe Bpems, a Takxke Ha pacnpocTpaHeHue XypHana ¢ ony-
BrukoBaHHbIM MaTepuanom ABTopa no NOAMUCKE;

2) TeppuTOpus, Ha KOTOPOM paspeLlaeTcst UCMonb30BaTh aBTop-
ckuin matepuan, — Poccuiickas ®egepauns n ceTb VHTEPHET;

3) cpok gevcteus JoroBopa — 5 net. Mo uctevennn ykasaH-
HOro cpoka Pepakums octasnset 3a coboit, a ABTop noa-
TBEpXKAaeT beccpoyHoe npaBo Pefakuun Ha NpoaomKeHue
pasMeLLeHs aBTOPCKOro MaTepuana B cetu VIHTepHeT;

4) Pepakuus BnpaBe No CBOEMYy YyCMOTPeHW 6e3 kakux-nnbo
cornacoBaHui ¢ ABTOpPOM 3aknyaTh AOrOBOPbI U cornalle-
HWUS C TPETBUMM NIULaMW, HanpaBfiEHHbIE HA AOMOSHUTE Tb-
Hble Mepbl N0 3aLMTe aBTOPCKUX U U34aTENbCKUX NPaB;

5) ABTOp rapaHTUpyeT, YTO MCnonb3oBaHWe Pepakuuen npe-
[OCTaBMEHHOTO UM Mo HacToswwemy [loroBopy aBTOpPCKOro
MaTepuana He HapyLUMT NpaB TPETbUX NAL;

6) ABTOp OCTaBnsieT 3a coboit NpaBo MCMOML30BaTh NPELOCTaB-
NEeHHbIN No HacTosLeMy [loroBopy aBTopCckuin MaTepuasn camo-
CTOSTENbHO, NepeaBath NpaBa Ha HEro No A0rOBOPY TPETbUM
nuLam, eCnu 3To He NPOTUBOPEYNT HacTosLemy [lorosopy;

7) Pepakuus npepoctaBnsieT ABTOPY BO3MOXHOCTb 6€3B03-
Me3HOro MofTyYeHUst CNpaBkn C ANEKTPOHHBIMW agpecamu
ero oguumansHoi nybnukaumm B cet MHTepHerT;

8) npw nepeneyaTke CTaTbW WK €€ YACTW CCbINKa Ha NepByio
nybnukaumio B XXypHane obsasatensHa.

NOPAOOK 3AKNIOYEHUA 0OrOBOPA

3aknioyeHnem [loroBopa co CTOpOHbI Pepakuun sBns-
eTcs onybrukoBaHue pykonucu JaHHOro ABTOpa B XypHane
«Russian Medical Visualization» n pasmelueHne ero TekcTa B
ceTn MuTepHet. 3akntoyeHnem [loroBopa co CTOPOHLI ABTOpA,
T.€. MOMHbIM 1 6€30r0BOPOYHBLIM NPUHATHEM ABTOPOM YCIOBMUIA
HoroBopa, sBnseTcs nepeaaya ABTOPOM pyKOMMCU U 3KCNepT-
HOrO 3aKMKYeHNS.

PELIEH3WPOBAHUE

CraTby, NOCTYNMBLUME B PeAaKLMI0, 00653aTeNbHO PELeH3N-
pyloTcs. Ecnm y peLieH3eHTa BO3HMKaKOT BONPOCHI, TO CTaThs C
KOMMeHTapusMn peleH3eHTa Bo3Bpaljaetca AsTopy. [aTom
NOCTYNneHUs cTaTbi cumMTaetca gaTa nonyvyeHus Pepakunen
OKOHYaTeNnbHOro BapuaHTa cTtatbu. Pepgakuus octaBnseT 3a
coboi npaBO BHECEHNS PeaKTOPCKNX M3MEHEHWUI B TEKCT, He
NCKaXXaloLWmMX CMbICMia CTaTbu (MUTepaTypHas M TexHomoruye-
ckasi npaBka).

ABTOPCKWE 9K3EMMNAPBLI XXYPHAIA

Penakuns 06a3yetcs Bbigats ABTOpy 1 ak3emnnsp XypHana
Ha Kaxxayto onybnmnKoBaHHY CTaTbi0 BHE 3aBUCUMOCTM OT Yucna
aBTopoB. ABTOpbI, Npoxuaiowne B CaHkT-letepbypre, nony-
yatoT aBTOPCKWA ak3emnnsp XKypHana HenocpeacTBeHHO B Pe-
Jakuun. ViHoropogHum ABTopam aBTOPCKMIA Sk3emnnsp KypHana
BbICbIIAETCS Ha agpec aBTopa no 3anpocy oT aBTopa. JK3emMnns-
pbl CMELBLINYCKOB He OTNPaBNSOTCS aBTOpaM.
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194100, Cankt-MNeTtepbypr, JlutoBckas yn., 2
e-mail: scrcenter@mail.ru. Cant xypHana: http://www.gpmu.org/
science/pediatrics-magazine/Russian_Biomedical_Research.
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