RUSSIAN BIOMEDICAL RESEARCH

2020, VOLUME 5, N 3

SCIENTIFIC AND PRACTICAL JOURNAL FOR DOCTORS

Peuensnpyembin
Hay4HO-NPaKTUYECKNIA XKypHan

RUSSIAN BIOMEDICAL RESEARCH
POCCHIICKUE BHOMEJTUIIMHCKHE NCCITEJIOBAHIS

OcHoBaH B 2016 rogy B CaHkT-lNeTepbypre

ISSN 2658-6584
eISSN 2658-6576

ExekBapTanbHoe usnanve
XKypran pecepupyetcs PXK BUHATU

Yupegutenu:

®epepanbHoe rocyaapcTBerHoe blompkeTHoe
0bpasosaTensHOe yupexaeHIe BbiCLero 06pa3oBaHms
«CaHkT-lNeTepbyprekuil rocyaapCTBEHHbIN NeanaTpuye-
CKWi MeaMLMHCKWIA yHuBepeuTeT» MuHaapasa Poccun
®oHp HOW «3popoBble aetn — Byayliee cTpaHbl»

YKypHan sapeructpuposaH ®eaeparsHoit cryx6oit no
Haf30py B chepe CBSA3M, MHPOPMALIMOHHBIX TEXHONOTWIA 1
maccoBbIx kommyHukaLmii (POCKOMHALSOP)

M Ne ®C77-74228 ot 02 Hosibps 2018 T.

KypHan uHgekcupyetcs B PUHL,. Jorosop

Ha BKtoyeHve xypHana B 6asy PUHLL: Ne 538-10/2016
01 06.10.2016, cTpaHuLa xypHana

B Poccuiickoit Hay4Hoi 3neKkTpoHHoM BrubnmoTeke
http://elibrary.ruftitle_about.asp?id=62014.

Mpoexr-maket: Tutosa J1. A.

PacnpocTpaHsieTcs no noanucke.
OnekmpoHHas eepcus —
http://www.gpmu.org/science/pediatrics-magazine/
Russian_Biomedical_Research, http://elibrary.ru

W3patens:

®reQy BO CM6rmmy Munsgpaea Poccim
TuroBa J1.A. (BbIMyCKatoLLWIA peAakTop)
Bapnamosa W.H. (Bepctka)

Appec pegakuum: [lutosckas yn., 2,
CaHkT-lNetepbypr, 194100;

Ten/dakc: (812) 295-31-55; e-mail: 2007 @inbox.ru
CraTtby npocbba HanpaBnATL No agpecy:
screenter@mail.ru

Address for correspondence:

2, Litovskaya St., St. Petersburg, 194100, Russia.
TellFax: +7 (812) 295-31-55.

E-mail: t2007@inbox.ru.

®opmar 60 x 90/8. Yen.-ney. n. 6,5.

Tupax go 500 ak3. PacnpocTpaHsieTcsi becnnatHo.
OpwrvHan-MakeT U3roToBNeH

®reOy BO CN6IMMY Mutagpasa Poccum.
Otneyataxo ®r'60Y BO CM6IMMY Munaapasa Poccum
TNutosckas yn., 2, CankT-lMeTepbypr, 194100.

3aka3 448.

MognucaHo B neyatb 30.10.2020.

MonHoe unu yacTUyHOE BOCNpOM3BEAEHNE MaTe-
pvanoB, cogepXalyuxca B HaCTOALEM U3AAHUM,
[ONYCKAeTCs TONbKO C MMCbMEHHOr0o pa3peLleHns
peAakumum.

Ccbinka Ha xypHan «Poccuiickue GruomeanUmMHCKue
nccnegoBanus/ Russian Biomedical Research»
obs3aTenbHa.

PeaaKuUOHHaﬂ Konneaus:

naBHbIi peaakTop

4. M. H., npocheccop A.I'. BacunbeB

3am. rn. pegakTopa

4. M. H., npocpeccop H.P. Kapenuna
TexHuueckuit pegakTop

M.A. MaxomoBa

lMpoceccop . Anues (CLLA)

A. M. H., npodpeccop E.B. 3uHoBbeB

un. kopp. PAH, a.M.H., npoc. A.M. UBaHoB
un. kopp. PAH, 4. M. H., npod. E.H. UmsanuToB
A.M.H. npocpeccop A.C. Konbun

4. M. H., npocheccop A.M. Kopontok

4. M. H., npocpeccop C.A. IbiTaeB

A. 6. H., npocpeccop A.T. MapbsiHoBMY

4. M. H., npocbeccop I".J1. MukupTnyan

B. 6. H., npocpeccop A.A. MupoHos (/Tanus)
A. M. H., npodpeccop U.B. Muxaiinos

4. M. H., npocheccop B.WU. Hukonaes

A. 6. H., npocheccop B.O. MonsikoBa

A. M. H., npocpeccop A.M. CaBnyeBa

K. M. H., goueHT J1.M. Yypunos

A. M. H. npocbeccop MN.0. LWa6aHos

Editorial Board:

Head Editor
Professor A.G. Vasilev, MD, PhD

Head Editor-in-Chief

Professor N.R. Karelina, MD, PhD
Technical Editor

M.A. Pahomova

G. Aliev, MD, PhD, Prof. (USA)

E.V. Zinoviev, MD, PhD, Prof.

A.M. lvanov, MD, PhD, Prof., corr.member. RAS
E.N. Imianitov, MD, PhD, Prof,, corr.member. RAS
A.S. Kolbin, MD, PhD, Prof.

A.M. Koroljuk, MD, PhD, Prof.

S.A. Lytaev, MD, PhD, Prof.

A.T. Maryanovich, MD, PhD (biology), Prof.
G.L. Mikirtichan, MD, PhD, Prof.

A.A. Mironov, PhD (biology), Prof. (Italy)

1.B. Mihailov, MD, PhD, Prof.

V.. Nikolaev, MD, PhD, Prof.

V.0. Polyakova, PhD (biology), Prof.

A.M. Savicheva, MD, PhD, Prof.

L.P. Churilov, MD, PhD

P.D. Shabanov, MD, PhD, Prof.

2020, TOM 5, No 3

HAYYHO-ITPARTHYECKHIA #KYPHAI JIJIf1 BPAUEI

POCCHIICKUE BUOMEJIUIIAHCKUE UCCIETOBAH A



CONEPRAHUE

CONTENT

& TIEPEJIOBAAL CTATBS

& EDITORIAL

P. PeHHebom
Bbino nu Wrpoko pacnpocTpaHeHo HeafekBaTHOE NeyeHne

R. Rennebohm
Has undertreatment of severe Covid iliness been widespread? A

TshkenbIx cnyyaes Kosna-19?7 MHeHue neguatpa-pesmatonora...3  pediatric rheumatologist's perspective .........oocvvernceerincernenenne 3
& OPUTHHAJIBHBIE CTATBH & ORIGINAL PAPERS
A. I1. Tpawkos, H. B. LipleaH, A. P. Trashkov, N. V. Tsygan,
A. B. Psbues, A. I” Bacunbes, A. V. Ryabtsev, A. G. Vasiliev,
HaTtpus-l-aprHuHa cyKUMHaT NOBbILIAET aHTUOMYXONEBYHO Sodium-l-arginine succinate enhances
aKTUBHOCTb LcnnaTuHa B Mogenu cisplatin anti-tumor activity in P388 lymphocytal
MbILXHONA NUMAONEAKOMBI P388........c.cvivivieeicce i, 14 leukemia model in MICE .......cccovveveiirieeeee e 14
A. B. Msawkesuy, A. B. Tuwkos, 1. I1. Yypunos, Y. V. lvashkevich, A. V. Tishkov, L. P. Churilov,
CpaBHeHue 3 eKTMBHOCTY NOMMKIMHUYECKOTO NeYeHus Pill therapy in outpatients with
KOMOUHWUPOBaHHbLIMU 1 U30NTMPOBaHHbLIMI TaBNETUPOBAHHBIMM complicated comorbid
npenapaTamm y KOMOpOUAHbIX NALMEHTOB C rTMNEPTOHNYECKOM hypertensive disease: comparison of fixed combined versus
BOMEBHBIO ...ttt 23 iS0lated MOAES ......cveveeeeeeieir s 23
0. B. Cokonosa 0. V. Sokolova
Mopdhonoriyeckast xapakTepucTika 1 oLeHKa MeTabonmyecknx Morphological characteristic and evaluation
NOBPEXAEHW TKaHW MUOKapAa B CRy4vasx BHE3aMHON CepaeyHon of metabolic damages of myocardial tissue in cases of sudden
CMEepTU OT aNIKOronbHON KapAMOMUOMATUM .......ccuvvvrcecererceerenes 31 heart death from alcoholic cardiomyopathy..........ccccccocovrreirirnnnnnn. 31
& OB30PbI & REVIEWS
W. . Qumos, H. P. Kapenuna, A. [. KawuH, 1. D. Dimov, N. R. Karelina, A. D. Kashin, M. A. Zdorikova,
M. A. 30opukosa, I H. [JeHucosa, A. B. 3aliuesa G. N. Denisova, A. V. Zaitseva
MexaHW3Mbl TpaHCnopTa NUMMA0B Yepes AHTEPOLMUT KMLWEYHON Mechanisms of lipid transcytosis through small intestine
BOPCUHKM ..ottt 37 ENTEIOCYIES ..o 37
& JIERIUN & LECTURES
H. P. Kapenuna, T. Y. Kum N. R. Karelina, T. I. Kim
MepuHeonorus. AHaTOMKUS NPOMEXHOCTU. MbiLuLybl 1 dhacymm Perineology. Anatomy of perineum. Muscles and fasciae
(TIEKLAS) ettt 45 (ECHUE) .o 45
L. W. Bacuneeckut, C. . banandos, K. A. AHucumosa, D. I. Vasilevsky, S. G. Balandov, K. A. Anisimova,
M. B. 3aszopodHss M. V. Zavgorodnyaya
MaToreHes apTepuanbHON TMNEPTEH3NMN (MEKLNS) .......vvrvevrvenee. 60 Pathogenesis of arterial hypertension (lecture).........c.ccoevivevnee. 60
& HHOOPMAILNA & INFORMATION
[MPaBUNA ANA @BTOPOB .....uvuervriiriieieie et 64 Rules for aUtOrS .....c.cvveiiriecrce e 64

@ RUSSIAN BIOMEDICAL RESEARCH

VOL5 N3 2020

ISSN 2658-6584




ITEPE/10BAA CTATbH EDITORIAL

Y[IK 578.834.11+616.24-002+616.98-07-08-036.22+615.816+612.216.2

HAS UNDERTREATMENT OF SEVERE COVID ILLNESS BEEN WIDESPREAD?
A PEDIATRIC RHEUMATOLOGIST’S PERSPECTIVE

© Robert Rennebohm
Saint-Petersburg State Pediatric Medical University. 194100, Saint-Petersburg, Litovskaya str., 2

Contact Information: Robert Rennebohm — MD, Visiting Professor. Department of Hospital Pediatrics. E-mail: rmrennebohm@gmail.com

Abstract: This article addresses the possibility that undertreatment of patients with severe COVID illness has been wide-
spread and has resulted in a high number of preventable COVID deaths. In most cases of COVID infection (perhaps as
many as 98% of those infected) the immune system safely and efficiently neutralizes the virus, such that the patient is either
asymptomatic or experiences only mild-moderate symptoms (which may be temporarily miserable, but not life-threatening or
organ threatening and do not require hospitalization). A small percentage of patients with COVID experience severe illness,
and in most of these cases the most threatening aspects of the illness appear to be due to an excessive immune reaction
to the virus — hyperinflammation and “cytokine storm.” This hyperinflammatory state/cytokine storm is not new or unique to
COVID infection. For years it has been known that life-threatening hyperinflammation and cytokine storm occur with many
bacterial infections and with many other viral infections, including seasonal influenza infection. Over the past four decades,
pediatric rheumatologists have developed extensive experience with excessive immune reactions (hyperinflammation/cytokine
storm), including how to bring them under control. Much of this experience has come from managing systemic onset juvenile
idiopathic arthritis that has become complicated by macrophage activation syndrome and “cytokine storm.” The pediatric
rheumatology approach to hyperinflammatory states is characterized by: early, appropriately compulsive, anticipatory, se-
rial monitoring; prompt and appropriately bold immunosuppression of hyperinflammation, carefully using corticosteroid and
anti-cytokine therapies (e.g. anakinra); and careful, anticipatory, tailored adjustments along the way — always balancing
concerns about risks versus benefits. In this article it is suggested that the pediatric rheumatology approach to control of
hyperinflammatory states be applied to the management of severe COVID illness.

Key words: COVID-19, Hyperinflammation, Cytokine Storm, Corticosteroid, Anti-Cytokine Treatment

BbI10 X LWKWPOKO PACNPOCTPAHEHO HEAQEKBATHOE NNEYEHUE TAXENbIX
CNYYAEB KOoBWA-19? MHEHUE NEAWATPA-PEBMATOJIOTA

© Pobept PeHHeboM

CaHkT-MeTepbypreknil rocyAapCTBEHHBIA NeamMaTpuieckuin MeguumHekmit yHusepeutet. 194100, CankT-TMeTep6ypr, JIutosckas yn., 2

KoHTakTHas uHdopmaums: Pobept PeHHeboM — npurnalueHHbIn npodeccop, kadeapa rocnutanbHoi neamatpui. E-mail: rmrennebohm@gmail.com

Pe3tome: HacTosLas ctatbs NOgHNMAET BOMPOC O TOM, HACKOMbKO LUIMPOKO pacrpoCcTpaHeHO HeAOCTaTOMHO afekBaTHOE
neyeHne naymeHToB ¢ Tsxenbim KOBW-19, n He npueeno nm 310 k 6onbwomy umcny cmepten ot KOBW[, koTopbix
MOXHO 6bIr10 6bl M3bexatb. B 6onbmHcTse cnyyaes KOBU-uHdekumm (Bo3MOxXHO, y 98% MHDULMPOBAHHbIX) IMMYH-
Has cuctema bnarononyyYHo aHEKTUBHO HENTPANN3YET BUPYC W, TakuM 0Bpa3oM, y naLyeHTa Uin BOBCE HET HUKaKNX
CUMMTOMOB, MW NPUCYTCTBYIOT CUMNTOMbI JTETKOW UIN YMEPEHHOW TSKECTM (KOTOPbIE AOCTATOYHO HENPUSATHBI, O4HAKO
HE YrpOoXaloT KM3HM, HOPMarnbHOI paboTe opraHoB 1 He TpebytoT rocnuTanuaauyum). HebonbLLoi NPOLEHT NALMEHTOB C
KOBWI-19 6onetot Tshkeno, u B GONbLUMHCTBE 3TUX CIyvaeB Hanbonee yrpoxatoLmii acnekT 6onesHu cesasaH ¢ 1abbl-
TOYHOM MMMYHHOW peakLueit Ha BUpYC — runepBoCnaneHnem 1 «LUTOKUHOBLIM LITOPMOMY. OTO rnepBocnanuTensHoe
COCTOSIHME U LIMTOKMHOBBIN LUTOPM BCTPEYaTCS O0THI0Ab He Tonbko npu KOBUI-nHdekumumn. MHOro neT n3BecTHo, YTo
KU3HEYrpoXatoLLee runepBocnaneHne U LMTOKMHOBBIN LTOPM UMEKOT MECTO NPY MHOMX 6akTepuanbHbIX MHAEKLUSX, a
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TaKxKe NPX MHOMUX BUPYCHbBIX MHAEKLMAX, BKITOYAS CE30HHBIN rpunn. 3a NocneaH1e COpoK NeT neguatpbl-peBmMaTonori
HaKOMWK OrPOMHBIN OMbIT N0 NPoGREMe U3BLITOYHBIX UMMYHHbIX PEaKLMIA (rMnepBOCNaNEeHNO/LIUTOKMHOBOMY LITOPMY)
W Hayuunuch 6path UX NOA KOHTPOMb. bonbluas YacTb 3TOro OnbiTa NofyveHa 6narogaps pabotam no neYeHuto cuc-
TEMHOr0 Hayana 0BEHUNBHOTO MAE0NaTUYECKOro apTPUTa, KOTOPbIN OCIOXHSETCS CUHAPOMOM aKTMBaLMM Makpodaros
W KUMTOKMHOBBIM LLITOPMOMY. [eanaTpuyeckmn-peBMaTonorMyecknii Noaxos K runepeocnanuTenbHbIM COCTOSHUAM LOST-
XEH BbITb: paHHWUM, OCTATOYHO YMOPHBIM, YIPEXAAOWMM, BKNOYATb CEPUMHOE MOHUTOPUPOBAHWE, CBOEBPEMEHHYIO
1 BOCTATOYHO arpecCuBHY0 UMMYHOCYMPECCUIO TMNepBOCNANEHNs, OCTOPOXXHOE UCMONb30BaHWe KOPTUKOCTEPOUIOB U
aHTU-LUMUTOKMHOBOWN TEpanum (Hanpumep, aHakMHpa); a Takke OCTOPOXHbIN, ONepexaloLmin HAMBMAYanbHbIA noadop
KOHKPETHbIX MPUEMOB «Ha XO4Y», MOCTOSHHO UMES B BUAY HEOBX04MMOCTb BanaHcMpoBaTh PUCKM U NpenMyLLeCTBa.
B HacTosiLen cTaTbe fenaeTcs NpeanonoxXeHne, YTo NeamaTpuyecku-peBMaToNorMyecknini NOAX04 K NeYEHMIo runep-
BOCMANEHNs MOXHO NPUMEHMUTb 4115 TOro, YToObl CnpaBuTbCs ¢ TkenbiMu cnyyasvn KOBUI-uHdbekumn.

KnioueBskie cnosa: KOBWO-19, [unepBocnaneHne, UUTOKMHOBLIA WITOPM, KOPTUKOCTEPOU I, aHTU-LIMTOKMHOBAS

Tepanud

“Human experience, which is constantly contradicting theory, is the greatest test of Truth.”

Samuel Johnson

«M3Ha4anbHO NpomueopeyUsbIll 4e108e4ecKul onbim — amo eenuyaltwul kpumepul IecmuHbiy

MAIN TEXT

To what extent have patients with severe COVID illness been
under-treated? This is an under-reported, under-investigated as-
pect of the COVID epidemic in the USA. The hypothesis of this
article is thatunder-treatment of patients with severe COVID ill-
ness has been widespread and has resulted in a large number
of COVID deaths that could have been prevented? Whether this
hypothesis is true remains to be determined. It is a high priority
hypothesis to test.

We are not talking here about patients who have not received
hydroxychloroquine, azithromycin, zinc, or vitamin D. We are
talking about patients with life-threatening and organ-threatening
“cytokine storm” and other immune-mediated complications of
COVID who may not have received prompt, needed, appropriate-
ly aggressive immunosuppressive/immunomodulatory treatment
(e.g. corticosteroid and specific anti-cytokine therapies) for these
well-known immune-mediated phenomena. As will be explained in
this article, effective treatments for these phenomena have long
been available (before COVID), but, apparently,have been offered
to only a minority of patients with severe COVID illness — often
received belatedly when offered.

Among the several questions that beg investigation and an-
swers:

1. What percentage of the patients who have died of true COVID
illness could have been saved if harmful immune-mediated
aspects of their disease had been detected early and prompt-
ly treated with appropriately aggressive immunosuppression/
immunomodulation?

2. What percentage of patients who have survived severe COV-
ID illness, but sustained irreversible organ damage, could
have been spared that damage, if harmful immune-mediated

Coamtoan [1)xoHCcoH

aspects of their disease had been detected early and prompt-
ly treated with, appropriately aggressive immunosuppression/
immunomodulation?

3. What percentage of the reported “COVID deaths” have truly
been definite or probable COVID deaths? This question needs
to be answered to accurately answer the first two.

BACKGROUND

In most cases of COVID infection (perhaps as many as 98% of
those infected?) [1] the immune system safely and efficiently neu-
tralizes the virus, such that permanent viral damage is prevented
and the patient is either asymptomatic or experiences only mild-
moderate symptoms (which may be temporarily miserable, but not
life-threatening or organ threatening and do not require hospitali-
zation). In these cases, the two main phases of immune reactivity
work remarkably well together: First, the relatively primitive innate
immune system (e.g. Type 1 interferon) quickly senses danger and
creates an immediate local anti-viral milieu that thwarts viral replica-
tion — thereby diminishing the viral load. Secondly, the innate im-
mune system (again, notably, Type 1 interferon) activates the more
sophisticated adaptive immune system (e.g. B cells and T cells)
which then produce viral-specific antibodies (first IgM, then I1gG),
activate cytotoxic T cells (which kill virus-infected cells in order to
slow viral propagation to other cells), and create memory B and T
cells for future protection against that virus (and, to a lesser ex-
tent, against similar viruses). In order for this sequential two-phase
process to be safe, efficient, and successful, just the right amount
of type 1 interferon needs to be promptly made available; just the
right amount of activation of the adaptive immune system needs to
occur; and the timing of these two processes needs to be just right.
Too little (or too late) or too much Type 1 interferon can be harm-
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ful; and too little (or too late) or too much of an adaptive immune
response can be harmful. It is all about timing and balance — a
careful, coordinated, timely balance.

A small percentage of patients with COVID experience severe
illness, and in most of these cases the most threatening aspects
of the illness are due to an excessive immune reaction to the virus
[2-8]. Itis possible that in some cases the type 1 interferon reaction
is too slow or otherwise inadequate, such that the virus gets the up-
per hand and overwhelms the patient. But, most often the problem
in patients with severe COVID illness is that their innate immune
system,or their adaptive immune system, or both, have become
excessively active. Instead of mounting an appropriate, timely, well-
coordinated immune reaction, the immune system appears topani-
cand excessively activate much of its armamentarium — both the
innate armamentarium and the adaptive armamentarium. Great im-
balance, discoordination, dysfunction, and hyperactivity character-
ize this “hyperinflammatory state.” The immune system, for exam-
ple, excessively activates macrophages (a powerful and explosive
primitive component of our innate immunity);excessively releases
an array of potentially harmful cytokines (resulting in a “cytokine
storm”); may excessively activate cytotoxic T cells (which may be
dysfunctional, as well);and excessively triggers complement and
coagulation cascades. These activations feed-back on each other,
accelerate each other, and create vicious cycles that further esca-
late and perpetuate the excessive immune reactions.

Quite soon, these excessive immune reactions start damag-
ing human cells/tissues: for example, the endothelial cells that
line the pulmonary microvasculature may become immunologi-
cally injured (my hypothesis) and swell, potentially partially oc-
cluding the lumen of these vessels, thereby reducing blood flow to
the lung’s air sacs; the lung’s air sacs may become is chemically
and immunologically injured, inflamed,and potentially fibrosed;
the storm of cytokines causes fever, clinical and laboratory signs
of systemic inflammation, and immune-mediated injury to multiple
organs; and activated coagulation cascades result in micro and
macro thrombi, potentially throughout all vasculatures. All organs,
including the brain, can be affected by these unfortunate immune-
mediated phenomena. Respiratory failure, multi-organ failure,
cardiac failure, strokes, and death often result, particularly if these
excessive immune reactions are allowed to progress untreated
or inadequately treated, as opposed to being detected early and
promptly and adequately suppressed.

Indeed, the leading cause of life-threatening/organ threaten-
ing complications of COVID appears to be the above-mentioned
cytokine storm/hyperinflammation [7]. Development of cytokine
storm has appeared to be the major determinant of COVID out-
come. Clinical and lab features of cytokine storm have correlated
well with poor outcome in COVID [2-8]. Elevated cytokine levels
(e.g. IL-6) have been found in most patients dying of COVID [7].

But, this hyperinflammatory state/cytokine storm is certainly
not new or unique to COVID infection. For many years it has been
known that life-threatening hyperinflammation/cytokine storm
occurs with many bacterial infections and with many other viral
infections, including seasonal influenza infection [9-17]. In fact,

usual seasonal influenza viruses are major triggers of cytokine
storm [2]. In one study of patients who died of H1N1 influenza,
81% had features of cytokine storm [13].

THE PEDIATRIC RHEUMATOLOGY APPROACH TO
HYPERINFLAMMATORY STATES(E.G. “CYTOKINE STORM”)

For many years, pediatric rheumatologists have known a great
deal about these excessive immune reactions (hyperinflamma-
tion/cytokine storm) and how to bring them under control [18-39].
Their knowledge has been the result of extensive individual and
collective experience and extensive collaborative international
study, including thoughtful development of strict diagnostic and
classification criteria and uniform treatment protocols [18, 19, 20,
26, 27] and randomized clinical trials [32-34]. Pediatric rheuma-
tologists have led the way, because many childhood autoimmune
diseases (e.g. systemic onset juvenile idiopathic arthritis) become
complicated by excessive macrophage activation (macrophage
activation syndrome) and “cytokine storm” [18-39].

Nearly 40 years ago, when | was a visiting pediatric rheumatol-
ogist at Beijing Children’s Hospital, | vividly remember discussing
(with Beijing pediatricians) the excessive macrophage activation
and massive cytokine release associated with systemic onset JIA
and how to treat it (with high dose corticosteroid, at that time). The
concept of excessive macrophage activation/excessive release
of cytokines was very new at that time in the USA and Europe
and was largely unknown in China. Since then, pediatric rheuma-
tologists around the world have been routinely and successfully
treating hyperinflammatory reactions (e.g. macrophage activa-
tion syndrome, “cytokine storm,” secondary HLH, and systemic
inflammatory response syndrome) with corticosteroid and, more
recently, withspecific anti-cytokine treatments — either anti-IL-1
treatment (anakinra) or anti-IL-6 treatment (tocilizumab) [32-39].
These treatments have been life-saving and organ-saving, par-
ticularly when these hyperinflammatory reactionsare recognized
early,treated promptly with appropriately aggressive immunosup-
pression, and monitored compulsively with serial lab testing, with
nuanced adjustments being made along the way.

An important lesson learned by pediatric rheumatologists is that
if the clinician acts too slowly or too timidly, the patient loses. Early
detection, prompt and appropriately bold immunosuppressive treat-
ment, compulsive serial monitoring, and careful adjustments, have
been the keys to success. Failure to detect early, failure to promptly
treat appropriately aggressively, failure to compulsively monitor, and
failure to make wise adjustments can, each by themselves, cause
preventable mortality and damage. Personal experiences, collective
clinical observations, carefully studied collaborative case series,
and, ultimately, randomized clinical trials [32-34] have documented
the value of the pediatric rheumatology approach to hyperinflam-
matory states associated with childhood rheumatic diseases — dis-
eases which, by the way, are often much more explosively hyper-
inflammatory and life-threatening than their counterparts in adults.

This experience of pediatric rheumatologists has been applied
to the recognition and treatment of cytokine storm/hyperinflamma-
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tory states triggered by bacterial and viral infection, in adults and
children [40-46]. Historically, for many years, Emergency Depart-
ments, hospitalists, and ICU pediatricians in children’s hospitals
have commonly consulted pediatric rheumatologists for help in
recognizing and treating infection-triggered cytokine storm. Ran-
domized controlled trials (RCT) of immunosuppressive treatment
of infection-related hyperinflammation have been conducted
[40-41]. In other words, for many years before COVID arrived on
the scene, pediatricians and pediatric rheumatologists (and phy-
sicians for adults) had developed considerable experience with
the diagnosis and treatment ofinfection-triggered cytokine storm/
hyperinflammation. We learned to serially and anticipatorilytest
patients for elevated levels of CRP, serum ferritin, D-dimer, PT,
PTT, triglycerides, and liver transaminases; and lowered levels of
platelets, lymphocytes, albumin, and fibrinogen — early markers
of an evolving hyperinflammatory state. And we learned to treat
aggressively and promptly, but carefully, with corticosteroid and
specific anti-cytokine therapies, such as anakinra — all the while
worrying about administering immunosuppression in the context
of infection, but not being paralyzed by that worry.

In the beginning, we did not have randomized clinical trials that
proved that this treatment for infection-related hyperinflammation
was effective, safe, and necessary. We quickly learned, though, that
these children were likely to die or sustain irreversible multi-organ
damage, if not treated aggressively with immunosuppressive medi-
cations. Knowing that these children were faced with a life-threat-
ening and organ-threatening disease process, we (and the child’s
parents and grandparents) felt morally and ethically obligated to
boldly treat these children, despite absence of randomized clinical
trials. The alternative, watching them suffer and die, was obviously
unacceptable. It seemed to be obviously unethical to withhold corti-
costeroid and anakinra treatment that had worked so well for hyper-
inflammatory states associated with childhood rheumatic diseases,
simply because no randomized clinical trials had yet been conduct-
ed to prove the safety, efficacy, and necessity of such treatment in
the context of infection-triggered hyperinflammation. Yes, of course,
randomized double-blind, controlled trials would have been ideal,
but they were unavailable and would take much time to complete.In
the meantime it seemed unacceptable to withhold treatments that
were likely to be effective, safe, and necessary.

Our carefulboldness resulted in the eventual accumulation of
increasingly justifying clinical evidence of the efficacy, safety, and
necessity of such treatment — for both hyperinflammatory states
associated with childhood rheumatic diseases and hyperinflam-
matory states associated with infection. Prior to onset of the COV-
ID epidemic, ample ideal randomized controlled trials still had not
been completed for treatment of viral-triggered hyperinflammatory
states, but lessons from treatment of hyperinflammatory states
associated with childhood rheumatic diseaseshadbecome well-
established and were available for extremely valuable guidance.
For several years now, such treatment has become the “standard
of care” for cytokine storm/hyperinflammatory responses in chil-
dren — both when it occurs in the context of a childhood rheu-
matic disease and in the context of infection. | will not speak for

all pediatric rheumatologists, but many of us, particularly those of
us who have seen the sad outcomes of untreated and under-treat-
ed children, would not automatically withhold corticosteroid and
anakinra from a child suffering from life-threatening viral-triggered
cytokine storm/hyperinflammation, and, instead, just watch them
suffer and die, un-treated, or only lamely treated, as if there was
nothing more we could,or should do, or appropriately try.

Pediatric rheumatologists have also learned how to recognize
and treat immune-mediated microvascular endotheliopathies (as
occurs in juvenile dermatomyositis and in Susac syndrome) and
other immune-mediated phenomena that damage our human
cells/tissues/microvasculatures [47]. This is mentioned because it
is possible that a proximal cause of the initial hypoxia in COVID is
an immune-mediated, ischemia-producing, occlusive microvascu-
lar endotheliopathy within the pulmonary microvasculature — with
subsequent, consequent ischemic injury to the alveoli (air sacs)
[48-51]. If this hypothesis is true, the best treatment would be
early, effective immunosuppression, not waiting until the damage
has already been done and then putting the patient, fruitlessly and
harmfully, on a ventilator.

So, if pediatric rheumatologists were taking care of severely ill
COVID patients back in January and February of 2020, what would
they have done? Again, | do not want to speak for all pediatric rheu-
matologists, but here is what many of us would have done:

In the case of each patient, wewould have immediately start-
ed (early in the hospital course) to compulsively and serially doc-
ument (via serial lab testing): the extent of the patient’s initial viral
load and whether it was subsequently increasing or decreasing,
and how fast; and, the extent to which cytokine storm, micro-
vascular endotheliopathy, and inappropriate coagulopathy were
developing. If evidence of immune over-reactions (hyperinflam-
mation/cytokine storm)were found, and if this hyperinflammation
were deemed to be a greater threat than less-than-desirable vi-
ral eradication, we would have been quick to carefully, but boldly
treat with immunosuppressive/immunomodulatory medications
(e.g. corticosteroid and anakinra), while continuing to compul-
sively monitor the viral load and being prepared to augment viral
eradication. This would have been our routine approach.

Yes, we would have worried about the possibility that treating
a person with a viral infection with immunosuppressive treatments
might adversely interfere with viral eradication and promote viral
replication. But, we would have monitored for this and made nec-
essary adjustments.We would have worriedthat under-treatment
(or no treatment) of a viral-triggered immune over-reaction (e.g.
cytokine storm/hyperinflammation) would lead to regrettable (and
preventable) organ failure and death and represented a consid-
erably greater threat than the virus becoming overwhelming.We
would have suspected that in most patients with severe COVID
illness the main problem is not the virus infection, itself, but the
excessive immune reaction the virus had provoked in that partic-
ular patient. We would have concluded that failure to suppress
that immune over-reaction would result in high likelihood of death
or regrettable organ damage. We would have concluded that the
potential benefits of treating such a patient with immunosuppres-
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sive medications far outweighed the potential risks of adverse-

ly affecting viral eradication. We would have concluded that, for

most patients with severe COVID illness, much greater harm is

likely to occur without immunosuppressive treatment than with im-

munosuppressive treatment. We would have applied what we had

individually and collectively learned (over the course of 40 years)
by treating hyperinflammation/cytokine storm in children.

As mentioned earlier, to be careful, we would have serially and
quantitatively tested the patient’s viral load before and during any
aggressive immunosuppressive treatment — to serially determine
the viral load and whether immunosuppressive treatment was inter-
fering with viral clearance to any clinically significant degree; to de-
termine whether certain concomitantly administered anti-viral ther-
apies (e.g. interferon, remdesivir, or convalescent plasma, given in
combination with the immunosuppression) was wise and (if used)
was providing additional benefits; and to make careful adjustments.

We would have placed great emphasis on the timing, tailor-
ing, and adjustment of treatment; on knowing exactly where the
patient stood and how matters were trending, regarding the ex-
tent of viral load and the extent of excessive inflammation; and
on tailoring treatment to the changing specifics of the individual
patient — always balancing concerns about benefits versus risks.
Several possible patient characteristics/profileswould have been
imagined whena given patientwas admitted to the hospital:

1. In some patients the main problem might be hyperinflamma-
tion, with little or no problem with ongoing viral infection. That
is, the patient’s innate immune system(and subsequent adap-
tive immune system) hadadequatelysubdued the viral infec-
tion, but an excessive immune reaction had become the main
problem. At least, the threat posed by the hyperinflammation
was greater than the threat posed by the viral load at the time.
In such a patient, immunosuppression would be appropri-
ate — greater immunosuppression if the viral infection had
already been fully eradicated; lesser, more careful immuno-
suppression if viral eradication had been less complete.

2. In other patients (a minority, probably), inadequate eradication
of the virus might be the main problem, without an excessive
immune reaction being present. This would result in potential-
ly overwhelming viral infection that needed immune help(in-
terferon, and/or convalescent plasma) and anti-viral therapies
(like remdesivir), not immunosuppression. One would want
to be careful, however, if type 1 interferon is given (to boost
viral eradication), lest it unwittingly create an excessive down-
stream immunologic reaction (hyperinflammation).

3. Inother patients, the problem might be both an inability to eradi-
cate the virus (resulting in varying degrees ofworrisome ongoing
viral infection) and an inability to control the immune reaction to
the virus (resulting in varying degrees of a hyperinflammatory
state). Such patients would benefit from both anti-viral therapies
(e.g. remdesivir, interferon, and/or convalescent plasma) and
immunosuppressive therapies — with the anti-viral therapies
being given first, followed by immunosuppressive treatment as
soon as it was deemed relatively safe. Serial monitoring would
guide the making of adjustments along the way.

Timing, compulsive serial monitoring, tailoring, attention to
trends, and prompt informed adjustments would have been of great
importance: If a patient in a threatening hyperinflammatory state
was found to have a viral load that had become low, or is waning,
more aggressive immunosuppression could be promptly given. If a
patient in a hyperinflammatory state was found to have a viral load
that was still very high, less aggressive immunosuppression might
be given, until the viral load lowers, and anti-viral therapies might
be initiated, first, to accelerate viral eradication. Compulsive moni-
toring, compulsive caring, careful timing, tailoring, constant prompt
adjustments, andnuanced clinical judgment are the keys.

To maximally learn from the COVID experience, pediatric
rheumatologists, starting at the beginning of the epidemic, would
have made certain that all patients with severe COVID illness
were promptly placed on some sort of an appropriately aggressive
protocol — consisting of immunosuppressive treatment for those
with hyperinflammation, anti-viral treatments for those with poorly
controlled viral infection, or both — so that various treatment ap-
proachescould ultimately (at least retrospectively) be compared
for efficacy, safety, and necessity. For example, please see the
Treatment Proposal provided at the end of this article (Adden-
dum).Pediatric rheumatologists would have made certain that no
patient with threatening cytokine storm/hyperinflammatory reac-
tion was left untreated — i.e. not given at least some corticoste-
roid, as early as conditions (benefit/risk ratios) would permit.

Also, it goes without saying that one of the first things pediat-
ric rheumatologists would have done at the start of the epidemic
is establish strict, accurate, uniform criteria for what constitutes a
“definite COVID death” vs a “probable COVID death” vs a “possi-
ble COVID death” vs a “death occurring in the context of either a
positive COVID test or exposure to COVID, but not due to COVID.”
This is a basic, fundamental principle of scientifically sound clinical
research. These categories would not have been lumped together
and all counted as “COVID deaths,” which is what has been done
(by the Fauci Task force, the CDC, WHO, and Johns Hopkins) and
is still being done, to the astonishment of careful scientists.

Furthermore, pediatric rheumatologists would have developed
strict criteria to define gradations of the disease severity of patients
upon entry to the hospital and ICU — including characterizing and
stratifying (both initially and serially) patients according to the severity
of their viral load and the severity of any hyperinflammatory reaction.

Finally, pediatric rheumatologists would have emphasized the
importance of thorough patient and family education (and Pub-
lic education), including detailed discussion of the pros and cons
(benefits versus risks) of all treatment options. And, family con-
cerns would be honored. Advocacy is an important component of
comprehensive pediatric care.

THE APPROACH TAKEN BY THE FAUCI-LED COVID TASK
FORCE

Since the beginning of the COVID epidemic in the USA (Janu-
ary-February 2020), have patients with severe COVID illness been
approached and treated in the compulsive, caring, anticipatory, ap-
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propriately bold, tailored, and scientific way that many (most)pediatric
rheumatologists would have treated them? It does not appear so.

In the beginning (or since), were strict, accurate, uniform cri-
teria established to identify true COVID deaths? For example, has
the Task Force made it abundantly clear what percentage of the
reported 170,000 “COVID deaths” (as of this writing) have truly
been due to COVID? No. They have lumped “definite,” “probable,”
“possible,” “conceivable-but-not likely,” and “not at all likely, but
there has been definite or possible COVID exposure” all together.
That is not scientific or helpful.

In the beginning (or since), were strict, accurate, uniform
criteria established to define gradations of disease severity and
gradations of viral load and hyperinflammation (in each patient)?
It appears not.

In the beginning (or since), were all patients immediately,
anticipatorily, and serially evaluated for viral load and extent of
immune hyperreactivity? It appears not.

In the beginning (or since), were all patients placed on one
of several appropriate immunosuppressive/anti-viral treatment
protocols, stratified according to severity and characteristics, to
optimally treat and maximally learn from each and every clinical
experience? Did patients and families receive adequate advoca-
cy and education about options? Was the Public informed that
treatments (like corticosteroid and anakinra) were available that, if
used carefully, could likely save many patients with severe COVID
iliness. It appears not.

On the contrary, from the beginning, the NIH (the National In-
stitutes of Health, both in the USA and other countries), the CDC,
the WHO, the Infection Disease Society of America, and the Fau-
ci-led COVID Task force specifically and strongly discouraged use
of corticosteroid and anti-cytokine therapies for COVID [52-55].
Specifically, their guidelines stated that “corticosteroid therapy
and specific anti-cytokine therapies are not recommended, unless
as part of a clinical trial.” Only a small percentage of patients have
had realistic access to a clinical trial. Furthermore, this policyhad
the effect of making clinicians fearful of using these treatments —
because if clinicians used them, they would be going against “ac-
cepted expert guidelines” and would, thereby, worry about being
liable if a patient’'s outcome became poor (regardless of whether
it was due to their treatment decisions).

During the early months of the COVID epidemic, clinical tri-
als were rare, especially in non-academic medical centers. It took
months before some clinical trials were started, and now (6-7
months later) there are many in progress (though not completed).
To date, most patients with severe COVID have not had access to
a clinical trial and have not been treated with corticosteroid or any
anti-cytokine therapy. For example, in one of the most widely cited
retrospective studies of treatment of severe COVID, only 7.7% of
1806 hospitalized patients had received corticosteroid, while 92.3%
had not [56]. In that study, those who had elevated inflammatory
markers and were treated with corticosteroid had a better outcome.

Apparently, throughout the bulk of the COVID epidemic, the
majority ofpatients with COVID-related cytokine storm/hyperin-
flammatory reaction have not been treated with corticosteroid or

anti-cytokine therapy, and many of those who eventually received

anti-cytokine treatment (e. g. tocilizumab, an anti-IL-6 therapy) as

part of a clinical trial, received it after their cytokine storm/hyper-
inflammatory reaction was far advanced and had already caused
severe damage — i.e. they were treated too late.lt is unclear how
many of the randomized clinical trials have paid adequate attention
to issues of timing, stratification, tailoring, adjustment, and compul-
sive monitoring (of both viral load and extent of hyperinflammation).

The approach taken by the NIH, CDC, WHO, Infectious Dis-
ease Society of America, and the Fauci Task Forcehas seemed to
ignore the extensive earlier-mentioned 40-year experience of pedi-
atric rheumatologists. It has been as if that extensive and well-con-
ductedbody of medical knowledge and experience did not exist, or
was irrelevant to treatment of COVID — neither of which is true.

Instead, the Fauci Task Force and the conventional media have

promoted the impression that “we have never seen anything like

this before; this is all new; we are constantly being surprised; we

must await the results of randomized clinical trials and a vaccine.”
Have the eventual, belatedly-conducted clinical trials on im-

munosuppressive treatment of severe COVID illness supported

the pediatric rheumatology approach described above? Yes [57-

73]. Corticosteroid treatment and anti-cytokine therapies (anakin-

ra and tocilizumab) have, belatedly (6—7 months too late for thou-

sands of patients), been found to be beneficial, particularly when
given in a timely, careful, tailored fashion — just as the many
years of pediatric rheumatology experience would have predict-
ed. Granted, the level of ferritin and cytokine elevation in severe

COVID iliness has, often, not been as dramatic as in other cyto-

kine storm situations, but this does not mean that COVID-related

hyperinflammation is not harmful and does not need to be treated
with early and appropriately aggressive immunosuppression.

So, what are the answers to the three questions asked at the
beginning of this article?

1. What percentage of the patients who have died of COVID
could have been saved if they had received prompt, careful,
timely, nuanced, appropriately aggressive immunosuppres-
sion/immunomodulation for the immune-mediated aspects of
their disease, with or without initial anti-viral therapies? Unfor-
tunately, this important question has not been systematically
investigated, so we do not know. My educated guess, based
on experience with treated versus untreated cytokine storm
in pediatric rheumatology, is that perhaps as many as 80%
of COVID deaths (particularly among patients younger than
80 years of age) could have been prevented if their cytokine
storm and other immune-mediated aspects of their COVID
had been detected early and promptly treated with appro-
priately aggressive immunosuppression/immunomodulation.
That is my hypothesis. It willrequire, and it warrants, thorough
investigation to see if it is true.

2. What percentage of patients who have survived severe COVID,
but are now dealing with potentially irreversible organ damage
could have been spared that damage, if the immune-mediated
aspects of their disease had been detected early and treated
carefully and promptly with appropriately aggressive immuno-
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suppression/immunomodulation? Unfortunately, this important

question has not been investigated, so we do not know? My ed-

ucated guess is that possibly as much as 80% of this damage
could have been prevented with early appropriate immunosup-
pressive/immunomodulatory treatment.

3. What percentage of the 170,000 reported “COVID deaths”
have truly been definite or probable COVID deaths? Unfor-
tunately, this important question has not been adequately in-
vestigated, so we do not know? Unfortunately, the Fauci-led
Task force did not promptly or adequately establish the criteria
necessary to answer this question — and still has not. We do
not even know how many of the “positive COVID tests” are ac-
curate, because many of these lab tests have been developed
by for-profit lab companies and rushed into use without proper
quality control. My guess is that the true number of definite or
probable COVID deaths is probably around 60,000 and that
the other 110,000 “COVID deaths” havenot truly been due to
COVID. Whether this guess is true will require and warrant
thorough re-examination of all 170,000 “COVID deaths.” Such
re-examination is imperative and must be done promptly.

If there have truly been only about 60,000 true COVID deaths
and 80% of these deaths could have been prevented by a pediat-
ric rheumatologist’s approach to care, this would mean that 12,000
COVID deaths would have occurred in the USA — not 170,000.
This is in comparison to an average of 41,000 deaths from seasonal
influenza in a typical year in the USA and 61,000 seasonal influenza
flu deaths during 2017-18, in the USA, according to the CDC [74].
(The possibility that severe influenza illness has also been under-
treated, historically, also needs to be evaluated.)

For further perspective, the CDC reported that, during the
2017-18 seasonal influenza epidemic, in the USA, 11 million chil-
dren developed symptomatic influenza infection and 643 children
died. In contrast, during the current much longer COVID epidemic,
in the USA 442,785 cases of COVID positivity have been reported
in children, and 92 children have died from (or with) COVID (as
of 8/20/20) [75]. Despite this contrast, most people in the USA do
not even remember the 2017-18 seasonal flu epidemic, while the
COVID epidemic has provoked a prolonged and dreadfully harm-
ful global lockdown. Why did 11 million children with symptomatic
influenza iliness, including 643 deaths, not provoke a memorable
response; while 442,785 childhood COVID cases and92 deaths
has provoked an extreme response that will be among the most
memorable events in Human history? The number of children suf-
fering from influenza illness in 2017-18 was more than 20 times
the number of children who have been COVID positive in 2020,
and the number of children who died from influenza in 2017-18 is
more than 6 times the number of children who have died from/with
COVID. And, yet, this COVID epidemic is being portrayed as the
worst, most lethal epidemic since the 1918 influenza pandemic, and
we are all being asked (soon forced?) to view ourselves and others
as if we might be carriers of a virus as lethal as smallpox — despite
the fact that the infection fatality rate (IFR) for smallpox is 1 in 3,
while the IFR of COVID appears to be somewhere between 1 in
5000-10,000, amongst people under age 60 [76-77]. Why?

Incidentally, the most likely reason for the incidence of COVID
illness in children being so much less than the incidence of child-
hood influenza in 2017-18 is that frequent and repeated past
childhood exposure to the 4 common coronaviruses has proba-
bly conferred children with considerable cross-reactive immunity
to COVID (either antibody mediated, memory T-cell mediated, or
both). The same could be said about children’s teachers, chil-
dren’s parents, and all those in the general population who have
had considerable exposure to ordinary coronaviruses. This also is
the probable reason for such a high percentage (41%) of COVID
positive people being asymptomatic — because they have partial
cross-reactive immunity. This, in turn, argues against the initial
claims that the novel COVID virus was “so new” that people would
have “no immunity to it” and would be quite defenseless against
it. It also argues against the initial claim that COVID is extraordi-
narily contagious — because widespread partial immunity would
be expected to at least partially reduce the spread of infection.
In short, the above observations argue against the claim that the
COVID virus is extraordinarily novel, extraordinarily lethal, and
extraordinarily contagious.

Although the above questions and issues remain to be more
completely investigated and definitively answered, my concern,
as a pediatric rheumatologist, a scientist, and a caring human be-
ing, is the very real possibility that massive, widespread under-
treatmentof severe COVID illness has occurred throughout most
of the US health care system, since January 2020 — starting
from the top, down (the Fauci-led COVID Task Force, the NIH,
the CDC, the Infectious Disease Association of America, and the
WHO). If such practice has, indeed, occurred, those responsible
must be held accountable and we must never make such a huge
mistake again.

[ would like to close by emphasizing the conclusion stated in the
next paragraph, about the COVID situation in general. This conclu-
sion is more fully explained in a companion article recently pub-
lished in a peer-reviewed pediatrics journal [77]. That conclusion:

COVID is a serious, potentially life-threatening viral infection,
primarily in the elderly and frail, and is quite communicable; BUT,
patients with severe COVID illness can be treated far more suc-
cessfully than has been realized to date. Overall, there is insuf-
ficient scientific evidence to conclude that COVID represents a
threat that is “far greater” than the worst seasonal flu epidemics
we have experienced over the past 10 years (e.g. the 2017-18
seasonal flu). Instead, the most scientifically sound data suggest
that the intrinsic deadliness of the COVID virus is comparable
to that of the 2017-18 seasonal flu, possibly even less severe.
Furthermore, many COVID deaths (and non-COVID deaths as-
sociated with this epidemic) could have been prevented by cor-
recting the intrinsic deadliness of the health care system, nursing
home model, general housing model, economic system, social
system, and culture. Finally, the prolonged lockdown/re-lockdown
approach appears to be mis-guided, unnecessary, and extreme-
ly harmful. It is dehumanizing and is not “following the science
(i.e. good science).” The Swedish approach has been far more
scientific, far more responsible, and far more humane. The en-
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tire approach to the COVID epidemic in the USA needs thorough,
honest, and immediate re-examination — preferably by a new,
independent commission of unbiased, impeccably scientific, altru-
istic individuals (including virologists, epidemiologists, immunol-
ogists, rheumatologists, pediatricians, public health specialists,
statisticians, nurses, and hospital administrators, as well as social
philosophers, economists, political scientists, patients, and com-
munity representatives).

APPENDIX

Treatment Proposal for Severe COVID lliness:

This proposal begins with the understanding that patients with
severe COVID illnessmay be severely ill because of one or more
of the following reasons:
¢+ Unusual difficulty eradicating the COVID virus:

+  Sluggishly produced, or dysfunctional type 1 interferon.

«  Sluggishly activated, or dysfunctional NK T-cells (Natural Kill-
er T-cells).

* Anunusually large viral load in the first place.

¢+ Unusually low level of cross-reactive coronavirus antibodies
or memory T-Cells (that are often provided by past exposure
to ordinary non-COVID coronaviruses).

+  Combinations of the above.

+  Excessive immunologic reactions to the COVID virus — e.g.
hyperinflammation/cytokine storm.

« A combination of unusual difficulty eradicating the COVID vi-
rus AND excessive immunologic reactions to the COVID virus.

+ In addition, illness in some patients is complicated by micro-
vascular and macrovascular thrombosis, triggered by the hy-
perinflammation/cytokine storm.

This proposal encourages an understanding that, statistically,
most patients who become severely ill with COVID primarily do
so because of hyperinflammation/cytokine storm, and they may
or may not also be dealing with a worrisome, ongoing viral load.

A principle of this proposal is that it is incumbent upon the
physician to thoroughly study the patient — both upon entry to
the hospital and serially thereafter — to document which of the
above factors are responsible for the patient’s severe illness.
For example, serial testing of viral load and serial testing for ev-
idence of hyperinflamation/cytokine storm are essential aspects
of excellent care.

Options for suppression of viral replication (augmenta-
tion of viral eradication):

+  Remdesivir (possibly in combination with other anti-viral med-
ications) — to interfere with viral replication [67].

* Interferon alpha 2b (possibly in combination with anti-viral
medications) — to induce an anti-viral state and further inhibit
viral replication [67-69].

+ Convalescent plasma (possibly in combination with anti-viral
medications and interferon alpha 2b) — to immediately pro-
vide high levels of antibody against the COVID virus.

+ Specific monoclonal neutralizing antibody(ies) against the
COVID-19 virus [78].

+ IVIG [65, 70] — to possibly block attachment of virus to re-
ceptors on human cells (?); to possibly provide cross-reac-
tive anti-coronavirus antibodies; [70] and to also helpsubdue
an excessive immune response to the virus (which possibly
includes an immune-mediated occlusive microvascular endo-
theliopathy in the pulmonary microvasculature) [47-51].
Options for suppression of COVID-induced “cytokine

storm”/hyperinflammation:

+  Corticosteroid (e.g. dexamethasone, methylprednisolone) —
to comprehensively subdue immune over-reactivity [60, 71].

+ |V Anakinra — to selectively block IL-1 and, thereby, shut
down “cytokine storm” [40, 61-64, 66, 72].

+ Tocilizumab, an anti-IL-6 agent, would be an alternative to
anakinra, but anakinra provides more flexibility and has a bet-
ter safety profile [57-59, 73].

Options for prevention/treatment of abnormal microvas-
cular and macrovascular coagulation:

* Heparinzation [48].

The principle of this proposal is that treatment should be tai-
lored and adjusted to the specific (often changing) characteris-
tics of the individual patient. If the primary threat to the patient is
hyperinflammation/cytokine storm, immunosuppressive treatment
is the most urgent and the most important consideration. If ex-
cessive ongoing viral infection is the primary problem/threat, aug-
mentation of viral eradication is the most urgent and important. If
both problems are equally responsible/present, both need to be
equally addressed, and done so in the most careful, timely, and
sequenced fashion. If the primary problem is hyperinflammation/
cytokine storm and there is little or no problem with ongoing viral
infection, then immunosuppression can be provided more quickly,
aggressively, and safely than if worrisome ongoing viral infection
is also present. Furthermore, serial monitoring may reveal chang-
es in status that permit or require nuanced adjustments.

Another principle of this proposal is that it is amenable to both
tailored treatment and randomized treatment — i.e. parts of the
treatment could be tailored to the specific characteristics of the
patient, while other parts randomized for research purposes. For
example, if a patient's primary problem is hyperinflammation/cy-
tokine storm and that patient, at that time, has little or no problem
with ongoing viral infection, then that patient could be randomized
to receive either:

+ High dose corticosteroid (IV pulses of mega-doses of methyl-
prednisolone, which works faster and better than lower dos-
es), alone

+ Lower dose corticosteroid, alone

+ Anakinra (or, alternatively, tocilizumab), alone

+  Combinations of the above

+ And, there would also be an option to randomize to also re-
ceive one or more of the treatments that would augment viral
eradication.

A point of emphasis is that every patient, since the beginning
of this epidemic, has deserved access to an approach like that
described above. This pediatric rheumatology approach is not just
some ideal, pie-in-the-sky approach that is “not possible in the
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real world.” The above immunosuppressive approach has been
practiced for decades by pediatric rheumatologists. Pediatric
rheumatologists have found this approach to not only be realistic,
but to be necessary, if the goal is to save the patient.

Some further comments:

There seems to be some confusion regarding what Hippo-
crates meant when he said, “Do no harm.” One aspect of this
admonition is to avoid causing harm by the treatments/interven-
tions you implement. But, another aspect is to avoid causing harm
by your unwillingness to use a treatment/intervention that, yes,
has risks, but can be life-saving or otherwise reduce suffering/
damage. One aspect is “harm from actions taken;” the other is
“harm from actions not taken.” Some physicians seem to think
that if harm occurs because of their actions, it is their fault; but, if
harm occurs because of their inaction, it is the disease’s fault. In
my view, undertreatment of severe COVID illness results in “harm
from actions not taken” and is the fault of the physician and/or the
health care system, not just the disease.

It is also important to point out that randomized controlled tri-
als (RCTs), though truly ideal, do not always represent the highest
quality of evidence and data. It depends on the quality of the RCT.
The assumption is that evidence from RCTs is always superior to
carefully developed individual and collective experience. But, it
should be realized that most RCTs are multi-center studies funded
by private, for-profit pharmaceutical companies; not all studies are
superbly designed; the physician-participants in RCTs are often en-
rolling patients and completing data record forms in a rushed fash-
ion; and the final conclusions are typically drawn by a statistician
who is being paid by the pharmaceutical company. It is a naive
assumption to believe that the data/evidence produced by all RCTs
is always superior to the conclusions of thoughtful, careful, experi-
enced, altruistically-motivated clinicians. Sometimes, carefully stud-
ied human experience contradicts the prevailing narrative (including
the results of some RCTs) and is the better test of Truth.

Finally, it is important for the Public, particularly future pa-
tients, to know whether undertreatment of severe COVID illness
occurs and has been widespread. (Hence, this article.) At the very
least, for future patients, it is important that the pediatric rheu-
matology approach discussed in this article be considered for
widespread implementation.If we want to save lives, perhaps the
pediatric rheumatology approach should become the “standard of
care,” or at least be considered for such.
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SODIUM-L-ARGININE SUCCINATE ENHANCES CISPLATIN ANTI-TUMOR ACTIVITY
IN P388 LYMPHOCYTAL LEUKEMIA MODEL IN MICE
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Abstract: Low effectiveness of antitumor therapy is one of basic problems in oncology. Besides searching for novel
antitumor medicines there is another important vector of this trend for the treatment of oncologic patients namely
intensification of existing medicines’ effectiveness without changing their safety profile. One of possible approaches
to this goal is combining cytostatics with angioprotecting medicines — nitric oxide donors. The present study focuses
at plausible change of Cisplatin effectiveness and safety profile on the background of nitric oxide donor — Sodium-L-
Arginine Succinate administration. Murine P388 Lymphocytal Leukemia was used as oncogenesis model. The study
involved 6 month old male CDF, mice (BALB/C female x DBA/2 male). Cisplatin was used as anti-tumor medicine,
it was administered once 48 hours after tumor transplantation 8 mg/kg. The animal groups involved with maintaining
therapy in addition to cytostatic one also got 12.5 ml/kg of Sodium-L-Arginine Succinate (NAS) solution. The results
of the study point out at statistically significant increase of Cisplatin antitumor activity in case of combination with
NAS: extended tumor development latent period and lifespan of tumor-carriers. The toxic effect of cytostatic therapy
upon vascular endothelium proved to be evened-out by NAS: nitric oxide synthesis increased parallel to endothelin-1
production decrease. The study gives grounds to consider NAS a promising participant in combination with Platinum-
containing antitumor drugs in prophylaxis and treatment of their toxic effects upon circulatory system and possibly also
as a medicine boosting their effectiveness without increasing negative side-effects’ rate.

Key words: Cisplatin, nitric oxide, arginine, vasodilation, P-388 leukemia, Sodium-L-arginine succinate

HATPUA-L-APTUHWHA CYKLUMHAT NOBBLILWAET AHTUONYXONEBYHO
AKTUBHOCTb LMCNNATUHA B MOAENU MbILLUHOW NUMO®OJIEUKOMbI P388
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Pe3tome: Huskas apheKTMBHOCTb aHTUOMYXONEBOW Tepanun — OfHa M3 OCHOBHbIX Npobnem B oHkonorun. Hapsay ¢
MOMCKOM HOBbIX aHTUONYXOMNEBbLIX NEKAPCTB UMEETCS ELLE OANH BaXHblIii BEKTOP 3TOM0 HAanpaBneHus, a UMEHHO NMOMUCK
CPeaCTB ANs NOBbIWEHNA 9P DEKTUBHOCTM YXKe CYLLECTBYIOLMX aHTUOMYXOMNEBbIX NpenapaToB 6€3 U3MeHeHNs nx
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npoguns 6esonacHocTn. OAMH N3 BO3MOXHbIX MOAXOA0B AN JOCTXEHUS 3TOW Lenu — KombuHaumusa uutocTta-
TWUKOB 1 @aHrMONPOTEKTOPOB, — LOHOPOB OKKUCKAA a3oTa. HacTosllee nccnefoBaHne HaueneHo Ha BOSMOXHOCTb
n3MeHeHus 3 dheKkTUBHOCTY 1 Npodunsa 6e3onacHoOCTW LMcnnaTuHa Ha poHe JoHOpa okcuaa a3oTa, HaTpus-L-
apruHuHa cykuuHaTa. B kayecTBe MoAenu OnyxoneBon NaTonorim CNonb3oBanut MbILWKHYO numdoneitkomy P388.
B nccneposanun ncnonb3oBanu 6-mecsyHbix Mbiwen-camuyos CDF, (BALB/C female x DBA/2 male). B kauecTBe
aHTMONYXONEBOro NpenapaTta BoicTynan LiucnnaTuH; ero BBOAUNM 0GHOKpaTHO B Jo3e 8 mr/kr yepes 48 yacos
nocne TpaHcnnaHtauum onyxonu. OCHOBHbIE NOAOMNbITHLIE FPYNMbI KMBOTHBIX B 4ONOMHEHME K LMTOCTATMKY TakxKe
nonyyanu 12.5 mn/kr pactBopa Hatpus-L-aprununa cykumHata (HAC). PesynbraThl MccnefoBaHus ykasblBatT Ha
CTATUCTUYECKM JOCTOBEPHOE YBENMYEHNE aHThonyxonesoro achgekta LiucnnatuHa B cnyyae kombuHayum ¢ HAC:
3aperucTpupoBaHoO YAMHEHWE NAaTEHTHOrO NepMoaa pasBuUTUS OMyXOnu U YBETMYEHNE NMPOAOITKUTENBHOCTMU XIU3HN
XMBOTHbIX onyxoneHocutenein. HAC ymeHbLian TOKCUYeCcKoe AeCTBME LIMTOTOKCMYECKON Tepaniu Ha COCYANUCTbIN
9HAOTENNN: NapannenbHo ¢ YyMEHbLWEHWEM NPOAYKLMM SHAOTENNHA-1 yBEIMYMBANCA CUHTE3 OKCMaa asoTa. Mc-
crnefoBaHve faeT OCHOBaHMe Ans Toro, 4tobbl paccmaTpusaTb HAC B kayecTBe MHOroo6eLlatoLlero y4acTHika B
komMbWHaLMKW ¢ NnaTuHa-cogepaliumn nekapcTsamu 4ns NpounakTukL U eYeHns uX ToKCUYecknx ahekTos Ha
COCYANCTYI0 CUCTEMY, @ BO3MOXHO, TaKXe B Ka4eCTBE yeunutenen nx apekTnBHoCTH 6e3 NOBbLILEHNS BEMNYNHGI
oTpuuaTtenbHbIX No6OYHbIX 3hHEKTOB.

KntoueBble cnoga: LlucnnatuH, okcupa asota, apriHuH, Basogunataums, neitkoma P-388, Hatpua-L-apruHuna cykuuHat

INTRODUCTION

Dozens of new anti-tumor agents and treatment routines ap-
pear every year in the world. The leading chemotherapy trend is
concerned with increased specificity of its influence upon tumor
cells and associated stromal elements side by side with mini-
mization of systemic effects upon various organs and tissues
that are not directly involved in the pathologic process. However
various complications of chemotherapy are still considered to
be a wide-spread phenomenon in clinical practice responsible
for strict limitations of treatment tactics and worsening the dis-
ease prognosis.

Circulatory lesions namely endothelial dysfunctions constitute
a considerable part of anti-tumor-therapy complications [1,2,3].
Taking into consideration the role of blood vessels in all physi-
ological and pathological processes elaboration of new medicines
for correction of microcirculatory disorders is a very attractive goal
for pharmacologists. However, before introducing angioprotectors
into clinical practice one should compare the expected benefits
of their use with serious risks caused by profound integration of
circulatory system into oncogenesis pathogeny.

The important role of blood vessels in the development of
malignant tumors is caused by their metabolic and migration-
al needs. In spite of their ability to survive without adequate
oxygen and nutrients supply providing macroergic molecules’
synthesis through anaerobic energy-providing mechanisms’ ac-
tivation any tumor cell still needs oxygen and substrates [4].
Invasion of lymphatic and blood vessels with tumor cells and
intensive neoangiogenesis create the necessary prerequisites
for activation of tumor cells metastatic dissemination with bio-
logical fluids flow.

Malignant neoplasms growth inhibition through angiogenesis
inducing factors and their receptors block (or direct destruction

of microvessels wall) concept was initially proposed by Moses
Judah Folkman in 1971 [5]. Nowadays the number of known
angiogenesis inhibitors is over one thousand and many of them
are used as medicines in combination with traditional cytostatic
therapy because of their ability to cope with tumors’ multiple drug
resistance mechanisms [6,7].

However, neoangiogenesis mechanisms, stages and struc-
tural and functional peculiarities of newly-formed blood vessels
that provide tumor tissue blood-supply are still under close scru-
tiny and most of these phenomena aspects and consequences for
anti-tumor therapy are yet to be discovered. In spite of consider-
able scope of studies and detailed pathogenial substantiation the
use of antiagiogenic drugs in oncology is still limited and in some
cases is empiric in nature. Some researchers also point out target
angiogenic therapy with simultaneous increase of chemotherapy
toxicity low effectiveness in case of certain tumors [8], reduction
of relapse-free period, increase of tumor growth rate and their
invasive and metastatic potential [9,10]. Apparently these issues
require more profound scrutiny.

Wide introduction of target antiangiogenic therapy in everyday
practice is also hindered by possible decrease of basic cytostatic
therapy effectiveness through limiting anti-tumor drug access to
tumor cells due to impairment or destruction of microcirculatory
network in the tumor and peritumorose area. It is this limitation
that is the most probable basis for the studies of combined appli-
cation of cytostatics and maintaining therapy aimed at endothelial
dysfunction and hemostasis impairment correction and general
angioprotection.

Exogenous nitric oxide (NO) donors namely L-arginine deri-
vates constitute a promising pharmacologic group in this main-
taining therapy trend. The researchers’ interest towards arginine
is mostly explained by its precursor role in nitric oxide synthesis
[11]. Nitric oxide is produced by attaching molecular oxygen to
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L-arginine guanidine group resulting in NO and L-citrulline forma-
tion [12].

NO is one of mediators participating in many a physiologic
function realization primarily vascular tone and transcapillary ex-
change regulation. NO effects are due to its activation effect upon
soluble (cytosole) guanilate-cyclase haem group. This enzyme
synthesizes cyclic guanosine monophosphate (cGMP) controlling
membrane ionic channels, protein phosphorillation and phospho-
diesterase activity [13]. In smooth-muscle cells of blood vessels
NO-induced cGMP buildup causes miocyte relaxation and conse-
quently vasodilatation, increased blood vessels’ permeability and
transcapillary exchange [12].

Nowadays a great amount of data is accumulated explaining
the role of NO in oncogenesis [14,15,16], direct effect of increased
NO concentration upon tumor cells [17,18] and combined effects
of NO and traditional cytostatics for overcoming neoplasms’
multiple drug-resistance phenomenon [19,20,21]. However con-
tradictory nature of results of the study does not allow a simple
conclusion of advisability vs unreasonableness of nitric monoxide
donors’ inclusion into tumor therapy routines and demands an ex-
tension of the studies.

Taking all his into consideration we deemed it intriguing to accom-
plish studies of Cisplatine, L-arginine and succine acid combination
demonstrating pronounced endothelium-protecting effect and contrib-
uting to nitric monoxide production in preliminary studies.

2. MATERIALS AND METHODS

2.1. Animals.

All experiments involving animals were carried out in accord-
ance with ethical principles regulated by active Russian legisla-
tion and European Convention for Protection of Vertebral Animals
Used for Experimental and Other Scientific Purposes. Strasbourg.
18.111.1986. European Treaty Series — Ne 123.

The study involved 6-month-old male CDF, mice (BALB/C fe-
male x DBA/2 male). The animals were kept at standard condi-
tions of vivarium, 5-6 in a cage with free access to food and drink-
ing water. The light conditions were 12 hours of light and 12 hours
of darkness. During the entire study the animals were examined
on a daily basis with assessment of their behavior, appetite, body
mass, hair condition, activity. The animals were euthanatized in-
side a hermetic box by inhalation of diethyl ether.

2.2. Tumor models.

Murine P388 Lymphocytal Leukemia strain obtained from
Cancerogenesis and Ageing Laboratory of The Oncologic Insti-
tute named after N.N. Petrov was used as neoplasm model. P388
Leukemia is frequently used in studies of malignant lymphoid tu-
mors [22,23,24]. It has a high invasive potential and a tendency to
generalization since the first day after transplantation.

Neoplasm model was realized through direct transplantation
of malignant cells from tumor-carrying animals. Solid variant of
P388 Leukemia was modeled by subcutaneous injection of 10°
leukemic cells per animal diluted in 0.2 ml of 0.9 % NaCl solution
into the right flank of the animal, whereas the ascitic one — by

means of intraperitoneal infusion of the same amount of tumor

cells.

2.3. Chemicals and Medicines.

Cisplatin (CP) (Cisplatin-Ebeve, Ebeve Pharma, Austria) was
used as anti-tumor medicine.

For maintaining therapy (MT) a 14 g/l isotonic solution of So-
dium-L-Arginine Succinate (Na*[NH =C(NH,)NH(CH,),CH(NH,)
COOH] +[00C(CH,),C0O0]*) balanced to blood plasma regard-
ing Sodium ions (147 mmol), Potassium (4 mmol), Chlorides
(109 mmol) and Magnesium (1.26 mmol), with physiologic
value of hydrogenium index that places no limitations in its ap-
plication.

2.4. Experimental groups.

120 CDF, male mice were randomly divided into 7 groups.
The first one (Control, n=6) was used for yielding endothelial
markers physiological parameters. The animals of groups 2 — 4
were used for modeling P388 leukemia solid variant (S), while
those from groups 5 — 7 — the ascitic one (A). Groups 2 (P388;,
n=22) and 5 (P388,, n=16) were used for studying oncogenesis
and endothelial markers’ dynamics without additional influence.
Mice from groups 3 (P388,+ CP, n=22) and 6 (P388,+CP, n=16)
48 hours after tumor transplantation started getting Cisplatin (8
mg/kg). Mice from groups 4 (P388,+CP+NAS, n=22) and 7
(P388,+CP+NAS, n=16) 48 hours after tumor transplantation
started getting Cisplatin (8 mg/kg) and also in one hour after tu-
mor transplantation Sodium-L-Arginine Succinate solution (12.5
mli/kg).

2.5. P388 Leukemia development assessment.

The following parameters of growth and development of P388
Leukemia were studied:

1. Term of solid tumor node emergence (days).

2. Dynamics of solid tumor node growth (three perpendicular
sizes; mm?). Measurements were made on the 10%, 14, 22
and 26™ day after tumor transplantation.

3. Tumor growth inhibition (TGI): TGI (%) = [Vcontrol - Vexperi
ment)/Vcontrol]*100%, where V — size of the tumor (mm3).
Clinically substantial level is over 50%.

4. Mean life span (MLS) of experimental animals (days).

5. Life span extension (LSE): LSE = [(MLS(experiment) —
MLS(control))/ MLS(control)*100%. ). Clinically substantial
level is over 25%.

2.6. Assessment of endothelium condition markers’ dy-
namics.

Using Sodium-L-Arginine Succinate as nitric oxide donor
necessitates the assessment of its influence upon metabolism
of NO and its antagonist Endothelin-1. These parameters were
measured with the aid of “Total Nitric Oxide and Nitrate/Nitrite Pa-
rameter Assay Kit, R&D Systems” and “Mouse Endothelin 1, ET-1
ELISA Kit, Cusabio” commercial kits on the 5" and 15" day in
mice with ascitic form of the tumor.

2.7. Statistical analysis.

The results were statistically analyzed using SPSS software.
All data obtained directly are presented as M+SD. The distri-
bution pattern was audited by means of Cholmogorov-Smirnov
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criterion. The independent samples’ means were compared with
the aid of Student’s t-criterion (in case of normal distribution) or
Mann-Whitney U-criterion (in case of distribution different from
normal). The mean values of dependent samplings were com-
pared using Friedman’s y?-criterion. Correlation analysis was
carried out using Pierson’s criterion. Precise confidence intervals
(CI) were calculated with the aid of Clopper-Pierson method using
CONFINT software. Probability over 95% was considered to be a
valid level of difference (p <0.05).

3. RESULTS.

3.1. The influence of Cisplatin and Sodium-L-Arginine
Succinate combination upon the development of P388 leu-
kemia solid form

Subcutaneous transplantation of P388 leukemia proved to
be successful in 100% of the cases. Primary node was revealed
on day 9.8+3.62 after transplantation. Cytostatic therapy reli-
ably increased this latent period by 3.9 days (p=0.029). Com-
bined Cisplantin and Sodium-L-Arginine Succinate (NAS) thera-
py increased it even more — by 4.9 days (p=0.011). However
there was no statistically significant difference between groups
“P388,+CP” and “P388,+ CP + NAS” (p=0.494; fig. 1).

20

Day

P388s P388s+CP P388s+CP+NAS

Term of primary P388 leukemia node debut (days) after
transplantation in mice with solid form of neoplasm growth.
a — difference from “P388.“ group is valid (p <0,05)

Fig. 1.

Strong correlation was revealed between the term of solid
P388 leukemia node revelation and the tempo of the tumor growth
(r=-0.909, p<0.001). Experimental therapy of the neoplasm with
Cisplatin as well as with Cisplatin and NAS combination has been
producing a reliable clinically significant effect upon this param-
eter throughout the entire experiment (table 1).

The increase of the tumor development latent period in mice
of groups “P388,+CP” and “P388,+CP+NAS” has predictably
caused a valid increase of mean lifespan of these animals (fig. 2).

Direct correlation was revealed between the term of the tumor
node debut and life span of mice with P388 leukemia (r= -0.940;

Table1

Influence of Sodium-L-Arginine Succinate upon the inhibition
of P388 leukemia solid node on the background of cytostatic
Cisplatin therapy

Group Term after P388 leukemia TG, %
transplantation (days)
P388
14 64,1*
P388,+CP 18 69,7*
22 54,2*
14 69,4*
P388,+CP +NAS 18 74,7*
22 54,3*
Commentary: TGl — tumor growth inhibition, * — clinically significant
level (> 50%). Assessment of tumor growth inhibition on the 10th
and 26th day after tumor transplantation was not made because of
insufficient amount of observations on these days.

50
45 ah
40 -
35
30
9
3 25
20

P388s P388s+CP P388s+CP+NAS

Mean lifespan of mice with P388 leukemia (solid form of
neoplasm growth). a — difference from “P388.,“ group is
valid (p<0,05), b — difference from “P388,+CP” group is
valid (p<0,05)

Fig. 2.

p<0.001). Adding NAS to cytotoxic therapy “P388,+CP +NAS”
resulted in additional 6.2 day increase of this parameter in com-
parison with “P388+ CP” group (p=0.028).

3.2. The effect of Cisplatin and Sodium-L-Arginine Suc-
cinate combination upon the development of P388 leukemia
ascitic form

The development of P388 leukemia ascetic form on the
background of Cisplatin and Sodium-L-Arginine Succinate com-
bination therapy was similar to that of the tumor solid variant
(fig. 3).

Therapy of P388 leukemia with Cisplatin increased mean
lifespan of mice with ascetic form by 5.6 days (p=0.024) while
combination therapy with Cisplatin and NAS increased this pa-
rameter even more — by 12.4 days (225%; p<0.001) in com-
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20

P388s P388s+CP P388s+CP+NAS

Fig. 3.  Mean lifespan of mice with P388 leukemia (ascitic variant

of neoplasm growth). a — difference from “P388,“ group is
valid (p<0,05), b — difference from “P388,+CP” group is
valid (p<0,05)

parison to group “P388a” and by 6.8 days (144%; p=0.023) in
comparison to group «P388a+ CP».

3.3. The effect of Cisplatin and Sodium-L-Arginine Suc-
cinate combination upon the state of blood vessels’ endothe-
lium in mice with P388 leukemia

The development of P388 leukemia solid form caused mod-
erate gradual increase of NO blood concentration (fig. 4). This
parameter on the 5" and 15" day was found to have increased by
4.4 pmol/l (p=0.631) and 12.5 umol/l (p=0.128) in comparison
to the control values. Therapy with Cisplatin caused a pronounced
tendency to NO production inhibition on the 5th day of the experi-
ment (fig. 4).

7

6

pmol/l

P388s P388s+CP
[ 5day I 15 day

NO blood concentration changes in mice with P388
leukemia (solid form of neoplasm growth). a — difference
from “control* group is valid (p <0,05), b — difference from
“P388,+CP” group is valid (p<0,05)

Control P388s+CP+NAS

Fig. 4.

Adding NAS to cytotoxic therapy reversed this process, i.e.
NO level in blood of “P388,+CP+NAS” group significantly (by
16.4 pumol/l) surpassed that of intact mice and was 27.7 pmol/l
higher than in mice of “P388,+ CP” group (p=0.010).

Analogous tendency of NO blood concentration changes has
been revealed in case of P388 leukemia ascitic form development

(fig. 5).
0

80

o~
o
)

Control P388s P388s+CP P388s+CP+NAS

Fig.5. NO blood concentration changes in mice with P388
leukemia (ascitic form of neoplasm growth). a — difference

from “P388,“ group is valid (p<0,05)

Increased NO production in mice with transplanted P388 leuke-
mia obviously affected endothelin-1 concentration changes (fig. 6-7).
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Control P388s P388s+CP P388s+CP+NAS
[ 5day I 15 day
Fig. 6. Endothelin-1 blood concentration changes in mice with

P388 leukemia (solid form of neoplasm growth). a —
difference from “P388.“ group is valid (p<0,05), b —
difference from “P388,+ CP” group is valid (p <0,05)

Mice with P388 leukemia solid form demonstrated maximum
endothelin-1 concentration in the group treated with Cisplatin. On
the 5™ day this parameter in group “P388,+ CP” was significantly

@ RUSSIAN BIOMEDICAL RESEARCH

VOL5 N3 2020

ISSN 2658-6584




OPUTMHAJIBHBIE CTATBH

19

45

Control P388s P388s+CP P388s+CP+NAS

Fig.7. Endothelin-1 blood concentration changes in mice with

P388 leukemia (ascitic form of neoplasm growth).

higher than in mice with tumor not getting cytostatic therapy by
1.2 pg/ml (p=0.041) and it stayed increased during the entire ex-
periment (fig. 6). Endothelin-1 blood concentration in mice with
P388 leukemia ascitic variant proved not to change significantly
(fig. 7).

Adding maintaining therapy with NAS caused a critical drop of
Endothelin-1 production (fig. 6). On the 15" day of the experiment
Endothelin-1 level in “P388,+ CP +NAS” group was lower than in
group “P388,+CP” by 1.9 pg/ml (p=0.013).

4. DISCUSSION

The major goal of the study was to ascertain whether it was
possible to combine Cysplatin with Sodium-L-Arginine Succi-
nate — nitric oxide donor and a potential instrument of maintain-
ing therapy during the development of vascular pathology in on-
cologic patients.

Cisplatin was selected for cytostatic therapy because of its
sufficient effectiveness against P388 leukemia proved in multiple
studies [25,26,27]. Besides Cisplatin is known to produce a dis-
tinct toxic effect upon vascular endothelium [28,29], thus making
our antitumor therapy model relevant for the assessment of drugs
with possible angioprotective effect.

Sodium-L-Arginine Succinate (NAS) is an active combination
of arginine and succine acid in isotonic solution. The influence of
NAS upon vascular endothelium is of utmost interest. L-arginine
is well-known to be a natural substrate for NO production. This
reaction is controlled by an NO-synthases family including this
enzyme’s three major isoforms: the neuronal, macrophagal (in-
ducible) and endothelial ones. The neuronal and endothelial syn-
thases permanently present within the cells are Ca?-dependant
and can synthesize relatively minor amount of NO while the mac-
rophagal NO-synthase activated by specific exposure (e.g. by
lipopolisacharides or cytokines) can contribute to comparatively
high NO yield [12]. NO as a signaling molecule is known to rapidly

diffuse through cytoplasmatic membrane into intercellular space
and easily permeate target cells; this process is not receptor-me-
diated. However high reactivity of NO does limit its half-life period
to 1-5 seconds and its possible diffusion distance is very short
(25-35 pm) [30,31]. Therefore NO blood concentration is nor-
mally permanent enough mostly thanks to endothelial synthase.

In the present study we have revealed a moderate tendency to
NO production increase during P388 leukemia development which
might be a sign of major endotheliocytes’ and paravasal cells’ role
in the development of this tumor that corresponds to previous stud-
ies [32,33]. The treatment of P388 leukemia with Cisplatin was
successful: in groups of mice that received cytotoxic therapy the
neoplasm-forming latent period increased and the tumor growth
slowed down increasing the life-span of tumor carriers. Cisplatin
was shown to produce a substantial effect upon blood vessels’
endothelium significantly shifting balance of vasodilating and vaso-
constrictive influences in favor of vasoconstriction — decreased NO
production and increased endothelin-1 synthesis (fig. 4-7).

Adding NAS to experimental anti-tumor therapy resulted in
boosting anti-tumor effect of Cisplatin: there was a statistically
significant extension of tumor development latent period as well
as mean lifespan both in case of P388 leukemia solid form (less
active) and quickly developing primarily generalized ascitic vari-
ant. The use of NO donating NAS as a tool for maintaining ther-
apy contributed to evening-out of Cisplatin effect upon vascular
endothelium. Moreover, NAS was shown to significantly boost NO
production not only in comparison to mice that had been getting
Cisplatin but also in comparison to intact animals (fig. 4). Admin-
istration of NAS also proved to inhibit endothelin-1 synthesis (fig.
6) thus additionally testifying to its favorable effect on vascular
endothelium functioning.

We did not initially plan to ascertain precise mechanisms of
registered Cisplatin antitumor activity changes in case of its com-
bination with NAS. However we would like to suggest a few of
plausible variants in the context of scientific discussion.

Firstly the observed increase of Cisplatin effectiveness in case
of combination with NAS may be due to augmented access of
the cytostatic to tumor cells. Blood vessels associated with tumor
are known to possess considerable morphological and functional
peculiarities in comparison to vessels of intact tissue: incomplete
coating of the inner surface with endotheliocytes, insufficient basal
membrane, varying diameter, chaotic disposition and crimpiness of
blood vessels. In many a case blood supply of the tumor may be
realized through primitive vessel-like channels lacking endothelium
and directly connected to circulatory system — so called “vasculo-
genic mimicry” of neoplasm phenomenon [34, 35, 36]. In combina-
tion with observed hemostasis system activation and consequent
tumorigenic trombotic and tromboembolic complications it might
upset the access of antitumor drugs to neoplasm and decrease
their effectiveness. On this background vasodilation caused by ex-
ogenous NO donor administration may increase perfusion of the
entire tumor node and augment cytostatic access to target cells.

Another plausible explanation may be in modification of im-
mune system functioning on the background of NAS administra-
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tion due to evening-out of Cisplatin immunotoxic effect, modifi-
cation of tumor cells metabolism producing better conditions for
cytostatic influences, direct modifying effect of Cisplatin through
chemical bonds with NAS components or a combination of all
these mechanisms. All these issues require additional studies and
mechanisms of observed antitumor effects of Cisplatin in combi-
nation with NAS are not evident at present.
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©Yana V. Ivashkevich2, Artem V. Tishkov?, Leonid P. Churilov'#

' St. Petersburg State University, Faculty of Medicine. 199034, St. Petersburg, Universitetskaya nab., bld. 7-9

2 Consultative and diagnostic polyclinic number 12. 117042, Moscow, Yuzhnobutovskaya st., 87.

% |.P. Pavlov First Saint Petersburg State Medical University. 197022, St. Petersburg, L'va Tolstogo st., bld. 6-8

+ St. Petersburg Research Institute of Phthisiopulmonology, Ministry of Health of the Russian Federation. 191036, St. Petersburg, Ligovsky pr. 2—4.

Contact Information: Leonid P. Churilov — MD, PhD, Full Member of the International Academy of Sciences (Health and Ecology), Chairman of Pathology
Dept., Faculty of Medicine, Deputy-Head of the Laboratory of Mosaic of Autoimmunity, Saint Petersburg State University. E-mail: elpach@mail.ru

Abstract: Hypertensive disease is a chronic systemic entity characterized by constant blood pressure level elevation above
130/80 mm Hg induced on genetic background by complex of etiological factors causing disorders of vascular tonus and/
or cardiovascular system regulation. We compared the treatment effect of the fixed combination pill (lisinopril, amlodipine,
rosuvastatin) with the isolated pill therapy that contained ACE inhibitor (ramipril, lisinopril, perindopril), diuretic (thiazide
or loop), statins, calcium channel blocker from minimum to maximally titrated doses — from 5+10+10 and 2.5+12.5 to
10+20+20 and 5+ 25 in the treatment of the main diseases — hypertensive disease, ischemic heart disease, dyslipidemias,
diabetes mellitus type 2, and in postoperative patients (aortocoronary shunts, angioplasty). Methods. Randomized clinical
trial with 104 outpatients both male and female older than 40 years. Patients of control group (with diagnosis of hypertensive
disease and cholesterol level above 6,0) were recommended the following medicines: ACE inhibitors, thiazide diuretics once
daily in the morning, rosuvastatin 10 mg or atorvastatin 20 mg once daily in the evening. Additionally, in cases of poorly
controlled hypertension — calcium channel blockers: nifedipine 20 mg in the evenings, and for those with implanted stents
and angioplasty — aspirin 75 mg in the evening. Patients of the main group were offered fixed combination pill (lisinopril,
amlodipine, rosuvastatin) 5+ 10+ 10 or 10+ 20 + 20 once daily in the evening and aspirin 75 mg in the evening or glucose
lowering medication. Results. There was statistically significant difference of pre- and post-treatment values found of sys-
tolic blood pressure registered in both groups (p<0.001) and diastolic blood pressure for control group (p<0.001). There
was statistically significant difference between control and main groups in total cholesterol level. Cholesterol levels were
statistically significantly reduced in patients with fixed combined therapy compared to isolated therapy mode (p<0.01). Fixed
combined therapy combination treatment was noticed to be more beneficial both in regards to arterial hypertension and
concurrent diseases such as diabetes mellitus type 2, congestive heart diseases, and metabolic syndrome as well as in
postoperative patients with aorto-coronary shunts, angioplasty, stent placement, strokes and myocardial infarctions episodes.

Key words: arterial hypertension, dyslipidemia, diabetes mellitus, statins, combined pill therapy, isolated pill therapy,
body mass index, cholesterol, creatinine, triglycerides, angiotensin converting enzyme inhibitors
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Pe3tome: [MnepToHnyeckas 6onesHb — XpOHUYecKoe cucTeMHoe 3aborneBaHue, xapakTepusyoLeecs CTONKUM
nosbiweHnem uupp ALl 6onee 130/80 MM pT CT, BbI3BAHHOE HapYLIEHWEM PerynsaLum ToHyca cocyAoB M paboThl
CepaeyvHo-cocyamcTon cuctemsl. Mol cpaBHunu achdekT Tepanum KOMOUHMPOBAHHEIM NMpenapaTom (aMIogUMNMH,
NU3NHONPWA, PO3yBaCTaTMH) C M30NMPOBaHHLIMK NpenapaTamu rpynnbl UHIMOUTOPOB aHTMOTEH3MH-KOHBEPTA3bI
(pamunpun, NU3MHONPWA, NEPUHAONPUN), AMYPETUKAMU (TUA3UMLHBIMU U NETNEBLIMU), CTaTUHAMW, 6rokaTopaMu
kanbLEeBbIX KAHANOB — OT MUHUMAMBHO 40 MaKCUManbHO TUTPyeMblx 403 — oT 5+10+ 101 2.5+12.5 10 10+20+20
1 5+25 Mr B X04€ Tepanum OCHOBHbIX HO30S10TMYECKUX (hOPM (TMNepToHUYeckas 6onesHb 2-i CTagumn 1 cTenexn
TAXECTH, nwemmnyeckas bonesHb cepaua, AMCnMNuaemus, caxapHoli gnabet 2-ro Tuna, COCTOSHUE NOCne aopTo-
KOPOHaPHOTO LUYHTUPOBAHMS UMW CTEHTUPOBAHMS). MeToabl. PaHAOMU3NPOBAHHOE KITMHUYECKOE UCCEf0BaHME, B
koTOpOM NpuHsnun yyactue 104 naumeHTa My»CKOro 1 XXEHCKOro nosia Bo3pacTHou rpynnbl ctape 40 net. MayneHtam
KOHTPOSIBHOM FPYNMbl C AXArHO30M rMnepToHnYeckas bonesHb 2-i CTaguu U CTENEHN TKECTU U YPOBHEM XonecTe-
puHa Bblwwe 6,0 MM/n HasHaYanucb: MHIMGUTOP aHrMOTEH3MH-NpeBpaLlatLLero hepMeHTa + ThasuaHble AUypeTukm
OAVH pas3 B eHb yTpOM, po3dyBacTaTtuH 10 Mr Bevyepom nnbo atopsactatiH 20 Mr Be4epoM. Takke SOMNOHUTENBHO
nauueHTam HasHavyanucb 610kaTopbl KanbLueBbIX kKaHanoB Hudeaunuu 20 Mr Be4epOM U Npu YyCTaHOBIIEHHbIX
AOPTOKOPOHAPHbIX CTEHTAX — KapAnoMarHun 75 mMr Ha Hoyb. [laymeHTam OCHOBHOM rpynmbl Ha3Havancs KoMouHK-
POBaHHbIN Npenapart, CoAepXalluii B 0A4HOM TabneTupoBaHHO! hopMe NU3MHONPUN, aMAOLMMMH U PO3yBaCTUTaH B
posumposke 5+10+10 nubo 10 +20 +20 oguH pa3 B feHb BevepoM. Pe3ynbTaTbl. bbifin BhISIBNEHBI CTATUCTUYECKN
3HauYMMbIE Pa3NMyMa 40 W NOCNE NeYeHns B CUCTONMYECKNX NoKasaTensax apTepuanbHOro KPOBSHOMO AaBIEHNS B
obeux rpynnax (p<0.001) n anactonuyeckoro ero ypoBHs B KOHTponbsHoW rpynne (p <0.001). Mexay KOHTpOnbHOM
1 OCHOBHOI rpynnamu cTaTUCTUYECKN 3HaUNMble pasnnyns Obinn BbISBIEHbI B 3HAaYeHUsX 06LLEro xonectepuHa —
ypoBeHb 06LLEero XxonectepunHa bl CTaTUCTUYECKN 3HAYUMO HUXE Y NauneHToB 0CHOBHOM rpynnbl (p <0.01). Kom-
OMHWpOBaHHas Tepanns oka3biBaeT bonee BbICTPbIN APEKT B JOCTUKEHWN LENEBLIX YPOBHEN Kak XONecTepuHa,
TaK 1 Undp apTepmanbHoro KpoBSHOro faeneHuns. AhPeKTUBHOCTb KOMBUHUMPOBAHHON TEpaNUK 0TMEYAETCs Kak y
nayueHToB 6e3 conyTcTByOLMX 3a60NeBaHnit, Tak U y NaLWEeHTOB C PALOM COMyTCTBYHOLMX 3aboneBaHuit, TakuXx,
kak MHDAPKT MUOKapAa UK UHCYNLT B aHaMHe3e, caxapHblit auabeT 2-ro Tuna, MeTabonmyecknii CUHAPOM.

KnioueBble cnioBa: apTepuasnbHas runepTeH3uns, AM3NunenaeMns, caxapHolil AnabeT, CTaTuHbl, KOMGUHMPOBaHHAS
TabneToyHasi Tepanus, U30NMpoBaHHas TabneToyHas Tepanusi, MHAEKC MacChl TeNna, YPOBEHb XONECTEPUH, KPeaTUHMH,
TPUrNMLEPUAbI, UHTUBUTOPBI aHTMOTEH3MH-NPeBpaLLaroLero hepmeHTa

INTRODUCTION

Hypertensive disease is a chronic systemic entity character-
ized by constant blood pressure level elevation above 130/80 mm
Hg induced on genetic background by complex of etiological fac-
tors causing disorders of vascular tonus and/or cardiovascular
system regulation. It starts as essential arterial hypertension and,
in its progress, involves and joins secondary arterial hyperten-
sion mechanisms of various kinds [1]. Cardiovascular diseases
accompanied by arterial hypertension and their fatal complica-
tions such as stroke and myocardial infarction are the leading
causes of morbidity and mortality worldwide [11]. Hypertensive
disease has a negative impact on both cardiovascular and renal
systems. Even in high-income countries population still suffers
from poorly controlled hypertension disease. Main strategies that
are implemented nowadays to control hypertension involve ini-
tiating treatment on time, modification of the way of living (high

level of aerobic physical activity, DASH [Dietary Approaches to
Stop Hypertension] diet, and exposure to fresh air), as well as
possible shift from monotherapy to combined therapy and usage
of fix-dosed combinations in one pill. Benefits of proper control-
ling of arterial hypertension are evident. Sometimes combining
therapy can become a useful way out to reach the most adequate
prolonged hypertension control. [11]

There are several studies that indicate that in practice at least
two anti-hypertensive drugs are necessary to reach a success-
ful control of the disease. The main classes of medicines recom-
mended include: ACE inhibitors, calcium channel blockers, diuret-
ics and beta-adrenoblockers. All medications can be recommend-
ed separately or in one fixed combined pill [24]. Currently there
is a tendency to abandon the combination of beta-adrenoblockers
and diuretics due to their adverse effects. The preferred method is
a combination of renin-angiotensin system inhibitor/ACE inhibitor
or a sartan with a calcium channel blocker or a diuretic [20].
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The classic of Russian literature Nikolay Alekseevich Dobro-
lyubov (1836-1861), although he was not a medical doctor, nev-
ertheless wisely noticed, that among all living beings, the Homo
gets sick and recovers in the most complicated way [2]. Quite in
the spirit of his thought, it should be noted that the efficient ther-
apy of hypertensive disease is possible with proper adherence to
treatment regimen only, as well as with regular education of the
patients about the risks and benefits of hypertension control. It is
especially essential for effective achievements of outpatient care
purposes.

We decided to implement the fixed therapy — consisting of
angiotensin converting enzyme (ACE) inhibitor, calcium channel
blocker and a sartan (lisinopril, amlodipine, or rosuvastatin) in a
one combined pill and compare the effectiveness of this mode of
treatment to an isolated mode of therapy that included the same
classes of medications, but given in the separate pills, in order
to see how combined fixed pill therapy can affect blood pressure
targeted levels, total cholesterol level, patient's adherence to the
recommended treatment, and several other blood biochemical pa-
rameters, including blood levels of alanin-aminotransferase (ALT),
aspartate-aminotransferase (AST), creatinine, potassium, sodium
and triglycerides. We decided to evaluate dynamics of Quetelet’s
body mass index (BMI) as well. Subsequently we tried to evalu-
ate how adherence to treatment can influence complication risks
such as stroke and myocardial infarction, improve quality of life and
prolong survival in patients with hypertensive disease and usual
concurrent comorbidities, such as diabetes mellitus type 2 and dys-
lipidemia [4].

THE AIM OF THE STUDY

was to determine if there are any statistically significant
differences between blood pressure control numbers, total
cholesterol values, blood biochemical profile, blood electrolytes
and BMI in two groups of complicated comorbid arterial
hypertension outpatients, using either fixed or isolated anti-
hypertensive pills’ combinations.

MATERIAL AND METHODS

The study was a prospective randomized clinical trial with 104
outpatients involved, both males and females, aged older than
40 years. We studied them in Moscow, at the Consultative and
Diagnostical Outpatient Clinic # 121.

The main treatment efficiency criteria were: 1) Targeted blood
pressure levels achieved less than 130/80 mm Hg; 2) Total cho-
lesterol level achieved less than 5 mM/I; 3) the best adherence
possible; 4) BMI stable; 5) blood electrolytes (potassium, magne-
sium, sodium), and blood levels of creatinine, uric acid, phospho-
kinase — tending to normal.

Additionally, in order to determine adherence to the recom-
mended treatment, patients were asked to fill out the question-
naire. Most questions included factors that could form proper
adherence to the recommended therapy and that could also de-

termine lack of adherence as one of the possible factors of poor
treatment efficacy.

The study continued during 4 months.

The patients were randomly assigned to either control or main
(experimental) group. Both groups contained male and female pa-
tients older than 40 years old with the following diagnosis in both
groups: ischemic heart disease, hypertensive disease stage 2,
congestive heart failure, metabolic syndrome, diabetes mellitus
type 2, atherosclerosis, chronic kidney disease, arrythmia, and dys-
lipidemias. Some patients underwent angioplasty, aortocoronary
shunts and had episodes of stenocardia, strokes and heart attacks
in anamnesis.

There were 63 patients in the control group and 41 patients
in the main group.

The major patient complaints included headache, uncontrolled
blood pressure values, uncontrolled glucose levels, fatigue, ma-
laise, excessive weight, loss of energy, as well as complaints of
postoperative patients who underwent aortocoronary shunt and
angioplasty interventions.

Patients’ age in control group 62.2 (12.1) and experimental
group 61.2 (9.2) were statistically equal (p=0.64). Gender distri-
butions in control group 43f (68.3%) / 20m (31.7%) and experi-
mental group 30f (73.2%) / 11m(26.8%) are also differed non-
significantly (p=0.59).

Patients of control group with hypertensive disease and cho-
lesterol levels more than 6,0 mM/I were recommended the fol-
lowing groups of medicines: ACE inhibitors, thiazide diuretics
(Ramipril and hydrochlorothiazide 5+25 mg) once daily in the
morning, rosuvastatin 10 mg or atorvastatin 20 mg once daily in
the evening. Additionally, in case of poorly controlled arterial hy-
pertension we applied calcium channel blockers nifedipine 20 mg
in the evenings, and for those cases with implemented stents and
angioplasty — aspirin 75 mg in the evening. In case of concurrent
comorbidities of diabetes mellitus type 2 — metformin 1000 mg
daily, or diabeton 3,5 mg daily was used.

Patients of the main (experimental) group were offered fixed
combination pill (lisinopril, amlodipine, rosuvastatin in one tablet)
5+10+10 or 10 +20 + 20 once daily in the evening and aspirin 75
mg in the evening or glucose lowering medication.

We compared the effectiveness of the fixed combination pill
(lisinopril, amlodipine, rosuvastatin) therapy with the isolated pill
therapy that included in separate tablets an ACE inhibitor (rami-
pril, lisinopril, perindopril), a diuretic (thiazide or loop diuretic),
statins, calcium channel blocker from minimum to maximal titrated
doses (from 5+10+10 and 2.5+12.5t0 10+20+20 and 5+ 25 in
the treatment of the main diseases.

Descriptive statistics for quantitative data consisted of mean
value and standard deviation for normally distributed samples and
median with first and third quadrilles for other samples. Statistical
significance of effect for paired samples were studied by paired
t-test for normal samples and Wilcoxon test for other ones. For
independent samples t-test was applied when data displayed nor-
mal pattern of distribution, and Mann-Whitney test if not. Normal-
ity was studied using Kolmogorov-Smirnov test.
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Nominal data were described with frequencies and percent-
ages of the total for each attribute’s value. Significance of differ-
ence between groups was studied by x-squared test.

For all tests P-values less then 0.05 were considered as an
indication of statistical significance.

RESULTS

Table 1 shows if any differences in main studied parameters meas-
ured before and after treatment were found and if they were statistically
significant comparing two groups of patients. There was statistically
significant difference of pre- and post-treatment values found of sys-

tolic blood pressure registered in both groups (p<0.001) and diastolic
blood pressure for control group (p<0.001). But there was no statis-
tically significant difference as regards to these parameters between
main and control groups. There was statistically significant difference
between combined pill treatment and separate pills treatment groups in
cholesterol levels achieved. Cholesterol levels were statistically signifi-
cantly reduced in patients with fixed-mode therapy compared to those
on separate-mode one (p<0.05). There were no statistically significant
changes between two groups of patients concerning BMI, as well as in
blood levels of glucose, creatinine, ALT, AST, triglycerides, potassium,
magnesium, and sodium, as well as in their pulse rates, that is why the
above-mentioned values are absent in the table.

Table 1
Statistically significant changes in main parameters studied (N stands for number of patients)
Attribute Main group, N=63 Control group, N=41

Mean(SD) Mean (SD) P value Mean(SD) Mean(SD) P value

Me (Q1;Q3) Me (Q1;Q3) Me (Q1;Q3 Me (Q1;Q3
Systolic Blood Pressure (mm Hg) 159 (19) 128(37) < 0.001 160 (21) 127 (19) < 0.001
Diastolic Blood Pressure (mm 95 (90;100) 83 (80;90) 0.09 100 (90;100) 80 (73;87) < 0.001

Hg)
Total Cholesterol (mM/l) 5.77(1.60) 4.77 (1.40) 0.015 5.18 (1.19) 4.73 (1.23) 0.12

Total cholesterol level (TC) in blood was reduced after treatment by 0,45 mM/l in the control group that was, however, not statistically significant, but
its reduction by 0,99 mM/I in the main group was statistically significant (Fig. 1).

Experimental

1 P=0015
TC,

=
TC,
Fig. 1.

and after (2) treatment

Control

1 P=0.12
TC,

TC,

Total blood cholesterol (TC) levels in combined pill treatment group (left) and isolated pill treatment group (right) groups before (1)
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DISCUSSION

Fixed combination therapy was noticed to be more beneficial
in both patients with essential hypertension only and patients with
concurrent comorbidities such as diabetes mellitus type 2, conges-
tive heart failure, metabolic syndrome and postoperative patients
with aortocoronary shunts operations and stent placement, as well
as with strokes and myocardial infarctions episodes in the anamne-
sis. Similar effects were noticed in the research made by J. Redon
et al. [19]. There was also a tendency noticed in the patients to
abstain from sartan use due to possible side effects and rare liver
damage side effects described in mass media. Having sartans in
the combination pill therapy resulted not only in statistically sig-
nificant cholesterol level reduction, according to present study, but
also in significant decrease in such hemodynamic and echocardio-
graphic parameters as diastolic and systolic blood pressure level,
myocardial mass and heart rate, according to O.M. Bochar et al. [6].

We concluded that fixed therapy is more efficient in both blood
pressure and dyslipidemias control. Fewer side effects were no-
ticed after fixed combination therapy and lower dose of the titra-
tion, compared to isolated treatment [8].

Primary care physicians and general practitioners are spe-
cialists responsible for the effective management of hypertensive
disease and lifestyle modifications associated with better blood
pressure and hyperlipidemia control. We conducted our study on
the base of the primary healthcare system institution — an outpa-
tient consultative and diagnostic polyclinic.

Both social and biological factors have great impact on indi-
vidual efficacy of chronic arterial hypertension control in treatment
of outpatients, and the matter is studied extensively.

Studies of the primary healthcare system conducted in China
showed that BMI, age and living in urban areas compared to
rural areas have been considered negative factors in achieving
blood pressure targeted numbers. Positive factors turned out to
be better education and lower baseline systolic blood pressure
[24]. Negative consequences of uncontrolled high blood pressure
included not only high risk of stroke and myocardial infarction, but
also elevated blood levels of both asymmetric dimethylarginine
(ADMA) and creatinine [17].

Studies conducted by M.E. Statsenko and M.V. Derevy-
achenko that included 30 patients with diabetes mellitus type 2
and arterial hypertension showed that the combination of an ACE
inhibitor and a diuretic can be effective not only in achieving blood
pressure goals but also safe for recovering endothelial function in
patients with arterial hypertension and diabetes mellitus type 2.
The results of occlusion tests were used as the method to de-
termine the concentration of NO metabolites and endothelin-1 in
urine and serum [23].

C.A.C. da-Silva et al., 2019 in their studies tried to establish
the correlation between certain occupation (police officers), meta-
bolic syndrome, overweight/obesity, hyperlipidemia and hyperten-
sion. They have figured out that there is a tendency to develop
certain diseases with certain occupational skills and time frame
of working [7].

L.C. Baptista et al. conducted a study where the implemented
exercise for both group — control and experimental — was used.
They divided patients age 60 or more into two treatment groups —
first group got only ACE inhibitors, second got ACE inhibitor and
combined therapy. The results showed that the functional status
improved significantly in both groups. Monotherapy with ACE in-
hibitor significantly reduced both blood pressure and body mass
index, and combined therapy reduced hip-to-waist ratio and blood
pressure. ACE inhibitors and exercise can both be implemented
successfully to achieve targeted blood pressure results and im-
prove health-related quality of life [4].

There are also studies showing that fixed combination of calci-
um channel blockers, diuretic and ACE inhibitors showed high rate
of achievement of target blood pressure levels [15]. One should
keep in mind though that vigorous early hypertension treatment
can worsen renal outcome by reducing renal perfusion — there
are recent studies conducted by R. Greite et al., that proved this
concept. Adding calcium channel blocker to the scheme of ACE
inhibitor + diuretic showed significantly better results of achiev-
ing target blood pressure levels in the study conducted by T.M.
Solomennchuk et al. (which allowed to achieve target levels of
blood pressure in 79% — 86% of cases). Combined treatment
was characterized by good endurance and high adherence to
treatment scheme [22].

There have been several studies conducted on molecular
level: Recently S. Zhang et al. showed a positive correlation
between lengthening of leukocyte telomere size and decreased
systolic blood pressure and pulse pressure. They concluded that
arterial hypertension is associated with telomere length [24]. M.
He et al. studied a transmembrane serine protease named corin
that activates atrial natriuretic peptide and tried to associate the
corin structure with the underline mechanism of hypertension [13].

The relationship between adherence to antihypertensive drugs
and the risk of death has been assessed in the study by S.H. Rea
et al.,, 2020. The adherence was measured as the risk of death in
frail and non-frail elderly individuals. Adherence was measured by
the proportions of the follow-ups covered by prescriptions. High-
adherence patients exhibited statistically significant lower risk of
all-cause mortality as well as cardiovascular mortality compared
to low-adherence [18].

There is also possible positive effect on the patient’s cognitive
function with better hyperlipidemia and hypertension control, that
helps to prevent dementia and retard the progressing of Alzhei-
mer disease. An additional antihypertensive drug guanfacine was
proved to be effective in the treatment of arterial hypertension due
to its favorable antihypertensive action, few side-effects, and the
possibility of administration in daily single doses [10]. In patients
with heart failure with preserved ejection fraction, several months
of pulmonary arterial hypertension-specific treatment proved to
increase both right ventricular and left ventricular stroke volumes
[14].

We measured adherence and compliance according to the
questionnaires. Patients compliant with the medication who have
not forgotten to take the prescribed combined or monotherapy,
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had shown better results according biochemical values and blood
pressure control numbers achieved.

There has been a trend towards poor hypertension disease
control worldwide. Different studies concluded that there is an
association between various biological and psycho-social fac-
tors and failure of treatment. At the same time patient education
and treatment compliance significantly contribute towards better
control of elevated blood pressure [3]. Most common factors that
can contribute to the increased blood pressure include ethnicity/
race and country of origin (for example, it was demonstrated that
population of Hispanic origin is less susceptible to hypertension
compared to US-born people). The lifestyle and risk behaviors
such as alcohol consumption and tobacco smoking are of strong
significance also [25-27].

There have been numerous clinical trials showing patients with
arterial hypertension require at least two or more antihypertensive
drugs to reach adequate blood pressure control. Current European
guidelines for the arterial hypertension treatment recommend com-
bined therapy once monotherapy failed. In certain situations, such
as markedly elevated blood pressure values, very high cardiovas-
cular risks and lower than 130/80 targets are required — combined
therapy can be used as a first line. Among the most common ad-
vantages of combined therapy: Earlier and more efficient thera-
peutic effect, fewer side effects and lower titration doses used [9].
Our study shows better adherence with fixes combined therapy
pill, statistically significant systolic and diastolic blood pressure
control and statistically significant total cholesterol level reduc-
tion compared to isolated mode of therapy. Several other works
provided similar data. There is proved evidence that combined
therapy reduces cardiovascular morbidity and mortality rate. Com-
bined therapies with an angiotensin-converting enzyme inhibitor
(ACEI) and a calcium channel blocker (CCB) is one of the combi-
nations recommended by the European Society of Hypertension.
There were identified 122 potentially relevant studies. 38 included
combined therapies in one or both treatment schemes. A total of
12 publications were retrieved and provided data on the effects of
the combined therapy with an ACEI and a CCB on cardiovascu-
lar mortality/morbidity in patients with HT [19]. The study of M.J.
Schuemie et al., 2020 demonstrated the application of the Large-
scale Evidence Generation and Evaluation across a Network of
Databases (LEGEND) principles to hypertension treatments [21].
Patients who took fixed combined pill had reached statistically
significant cholesterol level reduction and blood pressure control
levels. Their adherence to the recommended therapy turned out to
be better [16]. The advantage of combined fixed therapy included
fast and more significant effect, better patient adherence to the
recommended therapy, fewer side effects compared to isolated
therapy and lower titration doses compared to isolated therapy [5,
9]. Efficacy of the fixed combined therapy was proved in patients
without comorbid conditions and with comorbidities and concurrent
diseases such as stroke/infarction, chronic heart disease, ischemic
heart disease, diabetes mellitus type 2, metabolic syndrome. The
effectiveness of the blood pressure and cholesterol levels’ control
in the outpatient settings can be evaluated and subsequently mod-

ified based on the results of our study — fixed pill combinations
can be successfully used to achieve targeted cholesterol values,
target blood pressure numbers, improve heart rate, and help pre-
vent cardiovascular complications.
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MOP®ONOIM4ECKAA XAPAKTEPUCTUKA U OLIEHKA METABONTUYECKUX
NOBPEXAEHWA TKAHU MUOKAPAA B CITYHAAX BHE3ANHOU CEPOEYHOW
CMEPTU OT ANIKOroNlbHOU KAPAUOMWONATUK

© Onbra ButansesHa CokonoBa
Bropo cynebHo-meanumHckoir skeneptuasl. 195067, CankT-MNetepbypr; EkatepuHuHckuin np., 10.

KonTtaktHas uidopmauma: Onbra ButansesHa Cokonosa — A.M.H., JOLEHT, Bpay NaTonoroaHaToM, Bpay cyaebHo-MeanLMHCKIA KCnepT.
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Pe3tome: MpoBeaeHo Mopdonornyeckoe nccrefoBaHne TKaHW MUOKapaa C Lenbio XapakTepUCTUKN U OLEHKN
MeTabonmnyecknx NOBpPeXAEeHN B Criyyasx BHe3anHom cepaeyHon CMepTh OT ankoronbHOM kapanomuonaTtum.
Bo3HuKkHOBEHME MeTabonuyecknx NoBpeXAeHU B TKaHX MUOKapaa B Criy4yasx ankoronbHOM KapanomuonaTtum
SBNAETCS APKUM OTPaXeHUeM TOKCUYECKOro BO3AENCTBIUSA Ha CEPAEYHYI0 MbILLLY 3TaHona 1 ero MeTabonuTos.
Tokcuyeckoe NOBPEXAEHNE OCHOBHBIX CTPYKTYPHbIX KOMIOHEHTOB COCYA0B MUKPOLIMPKYNATOPHOrO pycna cnocob-
CTBYET HapyLLIEHWo TPAHCNOPTa 3MEKTPOSIMTOB U NUTATENbHbIX BELECTB C Pa3BUTUEM TPOPUYECKNX HAPYLLIEHU W
HapacTaloLLmMX SBIIEHUIA TUNOKCUM, YTO B COBOKYMHOCTW SBNSIETCSH NPUYUHON AN BOSHUKHOBEHUS ANCTPODUYECKUX U
HEKpOBMOTNYECKNX M3MEHEHWI B TKaHX MUOKapaa. BoisiBneHHble B NONSPU30BAHHOM CBETE KOHTPAKTYpPHbIe NOBpe-
XOEHUS KapANOMUOLIMTOB, BHYTPUKIIETOYHbBIA MUOLMUTONU3 U MMbl6YaThI pacnas MMOMUOpUnI HOCUN MO3anYHbIi
XapakTep 1 urpanu HenocpeACTBEHHYI0 POSib B BO3HUKHOBEHWUW HAPYLLEHW CEPAEYHOro putMa. IMMyHOrmcToxm-
MWUYecKoe uccnefoBaHue 3KCNPeccun AecMnHa MoxeT BbiTb peKOMEHL0BaHO B Ka4eCTBe Mapkepa UWEeMUYECKUX
1 HEKPOBNOTUYECKUX M3MEHEHUI B KAPANOMUOLUTAX, Pa3BUTNE KOTOPbIX BOSMOXHO Ha (OHE CYyBTOKCUYECKNX
KOHLEeHTpaLuin aTaHona B KpoBu. Pedynsratamu npoBeAEHHOr0 MOPOMETPUYECKOrO UCCNeJ0BaHNSA NapeHXu-
MaTO3HOrO KOMMNOHEHTA TKaHX MUOKapaa YCTaHOBIIEHO, YTO OTHOCUTENbHAS NOLWaAb NapeHXUMbl HEe HaxoauTCs
B NPSAMOM 3aBUCUMOCTW OT BO3pacTa W NO0BOM NPUHALNEXHOCTI YMEPLUNX OT afikKoronbHOW KapanomuonaTuu.
B cynebHo-mMeauLMHCKOM NpakTUKe 4N 4UMarHOCTUKM ankoronbHOWM KapauoMmuonaTum cnegyeTt pekoMeHaoBaTb
1CNoNb3oBaTb COBOKYMHOCTb MOPONOrNYeCkUX METOAO0B, BKNOYAKOLLMX B cebsi CBETOBYK MUKPOCKOMMIO, METOAbI
nonspM3aLMoOHHON MUKPOCKOMNMUK, @ TakXe UMMYHOrMCTOXMMUYECKUI METOS UCCneLoBaHus.

KnioueBble cnoBa: meTabonunyeckune noBpexaeHna Mmmokapaa, 4eCMUH, ankorosibHaa KapanommnonaTtua.

MORPHOLOGICAL CHARACTERISTIC AND EVALUATION OF METABOLIC
DAMAGES OF MYOCARDIAL TISSUE IN CASES OF SUDDEN HEART DEATH FROM
ALCOHOLIC CARDIOMYOPATHY

© Olga V. Sokolova
Forensic Medical Bureau. 195067, Saint-Petersburg; Ekaterininsky pr., 10.

Contact Information: Olga V. Sokolova — MD, associate professor, pathologist, forensic expert. E-mai: last_hope@inbox.ru

Abstract: A morphological study of myocardial tissue was carried out to characterize and evaluate metabolic
lesions in cases of sudden cardiac death from alcoholic cardiomyopathy. The occurrence of metabolic damages
in myocardial tissue in cases of alcoholic cardiomyopathy is a vivid reflection of the toxic effects on the cardiac
muscle of ethanol and its metabolites. The toxic damage of the main structural components of the vessels of the
microcirculatory bed contributes to the disruption of the transport of electrolytes and nutrients with the development
of trophic disorders and the increasing phenomena of hypoxia, which together is the cause for the occurrence of
dystrophic and necrobiotic changes in myocardial tissue. The contracture damages of cardiomyocytes, intracel-
lular myocytolysis, and cationic decomposition of myofibrils were revealed in polarized light, they were mosaic in
nature and played a direct role in the occurrence of cardiac rhythm disturbances. An immunohistochemical study
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of desmin expression can be recommended as a marker of ischemic and necrobiotic changes in cardiomyocytes,
the development of which is possible against a background of subtotal concentrations of ethanol the blood.
The results of a morphometric study of the parenchymal component of myocardial tissue have established that
the relative area of the parenchyma is not directly related to the age and sex of those who died from alcoholic
cardiomyopathy. It is recommended to use a combination of morphological methods, including light microscopy,
polarization microscopy methods and immunohistochemical method of investigation for the diagnosis of alcoholic

cardiomyopathy in forensic practice.

Key words: Key words: metabolic myocardial damages, desmin expression, alcoholic cardiomyopathy.

[nuTensHoe TOKCMYeCcKoe BO3LENCTBME 3TaHoNa M ero MeTa-
60n1TOB NPUBOAWT K YTHETEHWIO MPOLIECCOB KMETOYHOMO 3HEpre-
TM4EeCKoro Metabonunama, Yto, HECOMHEHHO, MOXET NPUBOAMUTB K
TSOKENBIM AUCTPOPUYECKUM U HEKPOBUOTUYECKUM N3MEHEHNAM B
MUOLMTaX, BbI3bIBAKOLLMM 3NEKTPUYECKYKD HECTAOUIBHOCTL MU-
okapda C pa3BWTUEM BHE3aMHOW CepaevyHon CMepTW. FBReHus
anbTepauuu KapanoMnuoLmMToB, 00yCroBreHHbIe MeTabonmyecku-
MU HapyLIeHWsIMM Ha (hOHE TOKCUYECKOro BO3LENCTBUSA 3TaHONa
1 ero MeTabonnToB, NPUBOASAT K HapYLIEHWO COKPATUTENbHOM
yHKUMM cepaeyHon Mblwlbl [1, 2, 4, 5].

MeTabonuyeckie NOBPeXAEHNS MMOKapaa MOTYT NpUBECTU K
HapyLUeHMIo CuHTe3a BenkoB, SBNSAIOWMXCH KOMMNOHEHTaMM LNTO-
ckeneta knetku. Liutockenet knetkn npeactaBnset coboil Crox-
HYI0, NMOABWKHYIO BHYTPUKNETOUHYIO CTPYKTYPY, HanpaBreHHyt
Ha noagepaHue LEeNoCcTHOCTU M (hOpMbl KNETKW NpW BO3AENACT-
BMSIX BHELLHMX (DaKTOPOB, Ha y4acTue B NpOLeccax 3K30LnTo3a
9HAOLMTO3a, a TaKke Ha obecrneyeHne akTMBHOTO BHYTPUKNETOY-
HOro TpaHcnopTa 1 e€ aenexns. ABNAsCh KNETOUHbIM Kapkacom,
LUMTOCKENeT COCTONT M3 MHOXECTBA BenkoB, (DOPMUPYIOLLNX BHY-
TP LMTOMNA3Mbl KMBOW KNETKM MHOTO(YHLMOHANbHbIE CTPYK-
TYPHble 3MEMEHTbI, Take Kak MUKPOUIaMEHTbI, MPOMEXYTOY-
Hble unameHTbl u MUKPOTPY6OYKH [5, 11].

OpHUM 13 rnaBHbIX CTPYKTYpHbIX GEMnKoB uMTOCKENeTa cep-
LeYHbIX MOMnepeyHo-NonocaThiX MbILLEYHbIX BOMOKOH SBMSETCS
LECMUH, BXOAALLMIA B COCTAB NPOMEXYTOUHbIX (DUNAMEHTOB, pac-
nonarawLwmxcs B6nan ¢ Z-nuHnei B capkomepax, SBAsOLMXCS,
B CBOI0 0Yepeab, COKpaTUTENbHbIM annapaTtoM CEPAEYHbIX MUO-
uutoB [12, 13]. HeobxoaMMO OTMETUTB, YTO AECMUH CBSA3bIBAET
MUONOPUANBI, COEANHAS NPU 3TOM Z-LUCKMA, BOKPYr KOTOPbIX
(hopMUpYET CTPYKTYPbI, MPUCOEANHAKLINE Z-OUCKN K LMTOMNas-
MaTMYeckoi Yactn MembpaHbl MuouuTa. Mpy 3TOM JECMUH Coe-
OVHSIET COKpATUTENbHBIA annapaT C OCHOBHbIMM OpraHennamm
KNeTKM, YTO B LIENOM NOAAEPKMBAET CTPYKTYPHYI0 1 0becneumBa-
€T MeXaHUYeCKyto LIenocTHOCTb kapanomuouuTa [11, 12, 13, 14].

B HacTosiLyee Bpemsi UMEETCS MHOTO Hay4HbIX WCCMegoBa-
HWW, NOCBALYEHHBIX WM3YYeHM0 MPOLeCCcoB MeTabonuama B Mu-
okapge nmpy pasHoOW NaTonornn CepaeqHoO-CoCyanCToN CUCTEMbI
[3-10]. Tem He meHee, BONPOC 0 METABONMYECKNX NOBPEXAEHUSIX
MWOKapAa B CMyyasix arnkorornbHOro NMopaxeHus cepgua Ao Cux
Mop OCTaETcs [0 KOHLA He pacKpbITbiM, YTO BbI3bIBAET OMpese-
NEHHbIEe TPYAHOCTW B BO3MOXKHOCTSX pa3paboTki anroputma Mu-
KPOCKOMMYECKOro UCCNeA0BaHNS, a Takke YCTaHOBKM AMarHoCTu-
YeCKUX KpUTEPUEB ankoronbHON kapaMomuonaTuy.

LENb NCCNEQOBAHKA

OL[eHI/ITb meTabonunyeckue nospexneHna mmokapaa B clny4ya-
AX BHe3anHon cepuequPl CMepTn oT anKoronbHom KapanomMmmo-
naTun.

MATEPWAINbI U METOAbI

MaTtepnanom Ans uccrnefoBaHWst MOCHYXWAW akTbl cyne6-
HO-MEAMLMHCKIX BCKPbITUIA KaK U3 apxuBa, Tak M TeKyLlero ma-
Tepuana CI16 TbY3 «6CM3» B kommuectBe 900 mccneayembix
cnyyaes (435 xeHwWwuH 1 465 myxuuH) 3a nepuog ¢ 2014r. no
2020r. B 3aBucumocTn 0T BO3pacTa Bce ymeplume bbinu pasge-
NeHbl Ha cnefytolue Bo3pacTHble rpynnbl: | rpynna 25-35 net
(163 myxuuH, 137 xeHwwmH); Il rpynna 36-45 net (171 MyxunHa,
129 xeHwwH); Il rpynna 46-60 net (131 myxunHa, 169 xeHwmH).
[aHHoe pacnpegenexve matepuana no rpynnam 6eino obycnos-
neHo knaccudukaumnen BO3 ans B3pocnbix. Mo pesynstatam cy-
nebHo-MeauumHekux uccneposaHuii Croé rbY3 «6CM3» Bo Bcex
nccnegyembix Cryyasix B rpynnax HemocpeaCTBEHHOW MPUYMHON
CMEepTK ABMUIaCh OCTpast HELOCTaTOMHOCTb cepaua, 0bycnoBneH-
Has ankorornbHOM kapanomuonatueit. Bo Bcex nccnegyembix cry-
yasx y nuL, yMepLUKX OT ankorofibHoM kapanoMuonaTii, B KpOBH
1 B Moye Obin BbisiBneH ataHon oT 0,3%o A0 1,5%o.

[Ons npoBegeHus MMCTONOTMYECKOro MCCrefoBaHns Obinu
NCMONb30BaHbl NapaduHoBble 6M0KM ayTOMCUMIMHOTO MaTepu-
ana ¢ M3roToBNeHWeM napacuHOBLIX CPE30B TOMLMHON 5 MKM
C pasMeLLeHneM X Ha MOArOTOBMEHHBIX MPEAMETHbIX CTEKMax.
FmucTonornyecke npenapatbl OKpalMBany reMaTtoKCUIMHOM W
903WHOM, TFEMaTOKCUIIMHOM-OCHOBHBIM  (PYKCMHOM-MMKPYHOBOV
kucnoton (FTO®PM-metog no Jn), xenesHbIM reMaToKCUIMHOM MO
meTtody Pero, XxpoMoTponom 25 — BOAHbIM ronybbiM Mo MeTomy
H.3. Cnnnyenko. MmmyHoructoxummyeckoe (UMX) uccrneposa-
HWe BbINo BLINONHEHO Ha cpe3ax ¢ napagmHOBbIX BIOKOB € UC-
Nonb30BaHNEM MOHOKIOHanbHbLIX aHTuTen k Monoclonal Mouse
Antibody Desmin (Diagnostic BioSystems). PesynbTatbl nmmy-
HOMMCTOXMMUYECKOTO OKPALLMBAHMS OLIEHUBANW KaYeCTBEHHO Ha
BCEM MCCNefyeMOM MPOTSHKEHUN MMCTONOMMYECKOro npenapara.
MMpy noMoLLM MONSAPU3ALMOHHO MUKPOCKOMWM W3y4anu W oue-
HWBanM CTEMEHW COKpaLLEHUs Capkomepa ¥ ero naTornoruyeckne
N3MEHEHNS.

MopdhomeTpryeckoe 1ccneaoBaHe NapeHXUMaTo3HOro KOoMMo-
HEHTa TkaHW MUOKapAA MPOBOAMIIOCH Ha CKaHaX MMCTOMOMAYECKUX
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npenapatos, nonyyeHHbix Ha annapate 3D HISTECH Panoramic
MIDI. MopdhomeTpuyeckoe nccnegoBaHue nposoaunocs B 20 no-
NsX 3peHnst B KadoM npenapaTe npu yBenu4yeHnn MUKpockona
x400. ObpaboTka NoNyyYeHHbIX AaHHbIX NPOBOAMIACH B MPOrpam-
me Panoramic Viewer version 1.15.4 ¢ BbluMCneHnemM OTHOCK-
TeMNbHbIX NokasaTenei oT obLel nnowaaun uccneayemMon TkaHu
B MOMSIX 3pEHNS.

MMonyyeHHble 3Ha4YeHns Obimy NPeAcTaBMneHbl B BUAe cped-
HeBbIOOPOYHOrO, MOMYLWMPKUHLI JOBEPUTENBHOTO MHTEPBanNa u
meaunaHbl (M+m, Me), u Ans BbISBNEHWUS pasnuunii Mexay Bbl-
Bopkamu 6bin BeIGpaH kpuTepuit U-MaHHa-YnTHW, a ans onpepe-
neHus cBsAsein — koaduumeHT koppensummn r-Cnupmana. Pas-
NNYNS CYMTANUCh 3HAYMMbIMM NpU YpOBHE 3HaummocTn p<0,01.
[ins 0bpaboTku AaHHbIX BbIN UCMOMb30BaH NaKeT NPUKNAAHbIX
nporpamMmm C NpUMeHeHeM MporpamMmHoro obecneveruns 1BM
SPSS (Statistical Package for the Social Sciences) Statistics 20.

PE3YNbTAThHI

B xopne 0630pHON CBETOBOI MUKPOCKOMMM BO BCEX UCCRERY-
emMbIx 0bpasLiax M1okapg no CBOeMy CTPOEHWIO Obin reTepomop-
eH. YyacTku rnepTpodupoBaHHbIX KapAMOMUOLMTOB Yepeao-
BannCb C yyacTkamu KapauOMUOLMTOB C MpU3HaKamm aTpoduu.
B capkonnasme kapavOMUOLMTOB ONpenensnnch MenKo3epHu-
CTble 303MHOUIbHBIE CTPYKTYPbI M BaKyomM C NPO3paYHbIM CO-
LEPKMMbIM, YMEPEHHO CMeLyatlLme sapa Ha nepudepuo Mbl-
LUeYHOro BOMOKHa. [pu 3TOM KapanoMMoLmTbl COAep*anu sapa
pasHo (hOpMbI: ManoYKOBMAHOM, OBOMAHOW, KPYrMoh M NOAMro-
HanbHOM popMbl. FAapa B OTAENbHbIX Kapauomuouutax Gbinu
MUKHOTUYHBIMMW, @ B OTAENbHbIX MUOLMTAX — MPOCBETEHDI. 0
noncam sgep MUOLMTOB ONPEAEnsnmnCh CKOMMeHns 3EpeH nu-
nogycLmHa, KOTOpble PacnpoCTPaHANMCh OT MOMOCOB SAep Mo
capkonnasme B BUA€e TOHKMX U KIMHOBMAHBIX NOMOCOK.

B wHTpamyparnbHbIX OTAenax Mccreayemoro muokapga ot-
Meyanucb oyarm parMeHTMPOBaHHbIX MUOLMTOB, PSAOM C KO-
TOPbIMM pacronaranncb Y4acTki BbIPaKEHHO WCTOHYEHHBIX C
BONMHOOGpa3sHoN Aedopmaien KapaMoM1OLMTOB C HepaBHOMEP-
HbIM MCYE3HOBEHWEM B HUX MOMEPEYHON ucyepyeHHocTn. Heob-
XOAMMO OTMETUTb, YTO B OTAENbHbIX MONSX 3peHus uccnegye-
MOro Muokapaa Obinv O0BHapYXeHbl TUraHTCKUE MHOTOSiBEPHbIe
KapaMOMUOLMTLI C y4acTKami BETBMEHUS MbILEYHbIX BOMOKOH
1 136bITOYHOrO POPMUPOBAHUS BECNOPSZOYHO PACNONOKEHHBIX
nepeMblyek Mexay MuoLuTamiu.

Ocoboro BHAMaHUsI 3acnyxmBanu MopgoNor1yeckue name-
HeHust B cocyaucToMm pycne. B npouecce uccnefoBaHusi oTme-
4anocb PaBHOMEPHOE pacrpefeneHne cocydoB kak B Cyb63HOo-
KapananbHbIX, WHTpaMyparnbHbIX, Tak W B CybanukapamanbHbIX
oTAenax uccneayembix 0bpasLoB TkaHu MUokapAa. BeHbl Gbinu
pacLUMpeHbl U BbIPAXXEHHO NONTHOKPOBHbLIE C PABHOMEPHO YMo-
WEHHbIM 3HAOTENMEM. HepaBHOMEPHO MOMHOKPOBHbIE apTEpUN
C HECKONbKO CY)XXEHHbIM MPOCBETOM; SHAOTENMOLNTBI BbIOyxanu
B NMPOCBET COCyAa W pacnonarannicb 4acTOKOSIOM, @ BHYTPEHHSIS
anactuyeckas MembpaHa 13BuTa, Sapa rmagkoMbILLEYHbIX KNeTOK
cpepHeit 060NoYKM COCYANCTON CTEHKM Oblnn YKopoUeHb!. CTEHKK

MOMHOKPOBHbBIX MEMKUX apTepuit U COCYLOB MUKPOLIMPKYNSTOPHO-
ro pycna 6binu ¢ npu3Hakamu nnasmaTu4yeckoro NPonUTbIBaHNS
W C HanmuumeM MenKoqOKYCHbIX NepuBacKynsApHbLIX KPOBOWU3MU-
SHWUI BOKPYr OTAeNbHbIX COCydoB. BblpaxeHHOe NONMHOKpoBME
KanunnspoB ¢ pe3ko Habyxwumn ¢ npuaHakamu nponudepawum
SHAOTENMOLMTaMK, KOTOpble YaCcTUYHO pacnonaranucb B BUAE
4acToKomna Ha OTHOCUTENbHO OAMHAKOBOM PacCTOSHWW Apyr OT
Apyra. B npoceeTe 0TAenbHbIX Kanunnsapos onpeaensnuch apu-
TpOLMTapHble CTasbl C ABMEHUAMU crajx-peHoMeHa ¢ yMepeH-
HbIM OTEKOM NepUBACKYNAPHbIX NPOCTPAHCTB.

Mpu uccnepoBaHuu 0BpasLoB TkaHW Muokapha cybaHOo-
kapauarnbHbIX OTAENOB NEeBOro XKenyaouka v MeXokenyaoukoBow
neperoposiku B okpacke no metoay Pero Bo Bcex uccreayembix
nonsx 3peHus Muokapg Obin OKpaleH B KOPWUYHEBbIA LBET.
B paHHbIx 0bpasuax anddysHo pacnonaranncs B UCCnesyemMom
MWUOKapAe MblLLeYHble BONOKHA, OKpALLEHHbIe YaCTUYHO UK non-
HOCTbH B YEPHbIN UMM TEMHO-CEpPbIN LIBET.

Mpn okpacke wuccrnegyemblx 00pasyoB TkaHM MuMOKapaa
cybaHaokapananbHbIX OTAENOB NEBOMO Xenygouka U Mexxeny-
L0YKOBOW NEPEropoaku XpomoTtponom 2B onpepensnuch 30Hbl
aunpodunun capkonnasmbl B 06nacT KOHTPAKTYPHbIX U3MEHe-
HWI MUoLMTOB. B CBOIO 0Yepeab, B MUOLUTAX C SABNEHUSMU BHY-
TPUKIIETOYHOTO MWOLMTONM3a 30HbI aungodunum Gbimn cnabo
BbIPaXeHbl UMW OTCYTCTBOBANW, a B kKapaMoMuoLuTax ¢ rmoibya-
TbIM pacnagom Muocubpunn B capkonnasme 0TMeYanucb okpa-
LWeHHble aunaohunbHbIe TMbIOKK.

B uccnegyembix hparMeHTax TKaHW MWoKapaa npeumyllie-
CTBEHHO B Cyb3HOOKapAvanbHbIX OTZenax NeBOro Xenypouka,
MEXOKENyJo4YKOBOM NMeperopoake W B COCOYKOBOM MblLLE Mpw
okpacke no Jln oTMeyanacb (yKCUHOMUNUS Kak OTAEMbHbIX, Tak
1 HebOoMbLUKMX rpynn MUOLMTOB, pacnonaralowmxcs audgysHo B
obpasuax cepaeyHon MblwwLbl. CnegyeT 0TMETUTb, YTO B UCCre-
AyeMon TkaHu cybanukapamanbHbiX OTAENOB MUOKapaa oTMeva-
nacb yKCMHOMUNUS NULb OTAENbHBIX KapAMOMUOLMTOB. [1pu
nccnegoBaHny 0bpasLoB TKaHU MUOKapaa, OKpalleHHbIX no Ju,
B MONSPM30BaHHOM CBeTE Bbinn 06HApPYXEHbI MOMS CBEYEHNS B
kapavomuouuTax, cosnagatoline ¢ yKCUH-NONOXUTENbHBIMY
ovyaramu B MuouuMTax, pacnonarawwmxcs B cybaHmokapamans-
HbIX OTZenax NeBOro Xenyjaouyka, MeXokeny[douykoBOi nepero-
poaKe M B COCOYKOBOW MblwLe. MMons OAHOPOAHOrO CBEYEHUS
Y4aCTKOB CapKomnmnasMmbl C UCYE3HOBEHWEM MOMEPEYHOMN ucuep-
YEHHOCTM B y4aCTKax NepecokpaLleHns CErMEHTOB Moubpunn
W COXpaHEeHWeM NonepeyvHon UCYEPYEHHOCTU Mexay (hokycamu
COKpALLEeH!s cCapkoMepoB (CybcermeHTapHbIe KOHTPaKTypbl). Tak-
Xe, B UCCNeayeMOM Muokapge Obinu BM3yanuanpoBaHbl ovaru
CerMeHTapHbIX KOHTPAKTYp B BULE OOHOPOJHOO CBEYEHUS BCErO
kapauomuouuTa.

Mpw nccnenoBaHnmM B NOMSPU30BAHHOM CBETE B UCCIELYyEMbIX
cpesax Muokapga cyb63HAokapamanbHbIX OTAENOB NEBOTO Keny-
L04Ka 1 MEXOKENYA0YKOBO NEperopoaku 0TMeYanich eAnHNYHbIe
UnW B BUAE HEOOMbLUMX rPYNN MUOLMTLI C MPU3HAKaMIN BHYTPUKIIE-
TOYHOTO MUOLMTONW3A, KOTOPblE XapaKkTepu3oBannch MCHE3HOBE-
HWEM 04aroB aHU30TPOMMU C MCYE3HOBEHEM MOMEPEYHON UCHeEp-
YEHHOCTM U3-3a pa3pyLueHus I-auckoB Muocnbpunn. B eaMHNYHbIX
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MUOLMTaX UCCNEAYEMbIX CPE30B ONMPEAENANCs MblbyaThIi pacnag
M1ocpnBpMnn, KOTOPLIA MPX CBETOBON MUKPOCKOMMUM ONPEAEnsincs
B BWAE HEpPaBHOMEPHOW OKPacku Capkonnaambl C YepedoBaHNEM
MMOTHbIX 1 CBETMNbIX Y4aCTKOB, @ B CBOK 0vepesb, NPy Uccneaosa-
HWW B NOMSPU30BAHHOM CBETE Bblin BU3yanu3npoBaH No UCHE3HO-
BEHMO MOMEPEYHOI MCYEPYEHHOCTY B KapAMOMMOLMTAX C Hann4u-
€M B MeCTax e€ OTCYTCTBUSI MHOXECTBEHHbIX FMbIOOK aHM30Tpon-
HbIX CyOCTaHLWIN C SPKAM CBEYEHMEM.

CornacHo pesynbTatam, NonyyeHHbIM B XOA€ UMMYHOMUCTO-
XMMUYECKOro 1ccnefoBaHus, 3KCnpeccust AecMUHa B Uccnepye-
MbIX 06pasLiax TkaHu MUoKapAa bbina paBHOMEPHO BbIPaXEHHOI
B MUOLMTax BO BCEX MOMAX 3peHust M Obina mpencTaBneHa B
“ccneayeMblX MbILUEYHBIX BOSTOKHAX B BUAE MOMEPEYHON 1cyep-
yeHHocTn. OfHako B uccregyemblx obpasuax TkaHu Muokapha
cybaHookapamarnbHbIX OTAENOB NEBOr0 Xemnyaouka, Mexkeny-
[OYKOBOI NEPEropoaKM M B COCOYKOBOW MbllLe B OTAENbHbIX
MonsiX 3peHus OTMeYanuncb efyHWYHble, MecTamn Hebonblune
rpynnbl KApAMOMUOLMTOB, 3KCMPECCUs eCMUHa B KOTOPbIX Obina
MEHee VHTEHCWBHOM, @ B HECKOIbKMX CErMEHTaX OTAENbHbIX M-
OLMTOB OTCYTCTBOBANA MOSHOCTLIO.

Mo pesynbTatam MOPGOMETPUYECKOrO MCCNeaoBaHMs 3Ha-
YEeHMs OTHOCWTEMNbHOW MNOWaAN NapeHXWMbl B UCCIeSyemoit
rpynne | coctasnsmm ((81,21+0,13)%; npu Me = 80,88); B nc-
cnegyemon rpynne Il — ((80,34+0,13)%; npu Me = 80,78); B
nccnepyemon rpynne Il — ((77,32+0,14)%; npn Me = 77,23).
BbISiBNeHHble 3Ha4eHWs OTHOCUTENBbHOM MoWaayn MapeHXuMb
B UCCreyemblX rpynnax ankorofibHOW kapguomuonatin Obinin
NPaKTU4eCkN OAMHAKOBbIMW U LOCTOBEPHO 3HAYMMbIX Pa3nMynil
Mexnay AaHHbIMW nokasaTensmu obHapyxeHo He 6bino (p>0,01).
B pesynbTtate MopoMETPUYECKOTO UCCefoBaHNs NapeHxnMa-
TO3HOMO KOMMOHEHTA TKaHU MUOKapAa YCTaHOBMEHO, YTO OTHO-
cuTenbHas nnowaab NapeHXMMbl He HaXOAMTCS B MPSIMON 3aBU-
CMMOCTW OT BO3pacTa W NONoBOW NPUHAANEXHOCTU YMepLUMX OT
arnkoronbHoOW kapauMomuonaTuu.

Takum 06pa3om, oBHapyXeHHble B KapAMOMMUOLMTAX KOH-
TPaKTYpPHbIE MOBPEXAEHNS, BHYTPUKNETOYHbIA MUOLMTONM3 W
rnbl6yaTbin pacnag MMouOPUIN HOCUMKM MO3aNYHbIN XapakTep
W Urpann HenocpeACTBEHHYI0 POrb B BO3HUKHOBEHWW HapyLue-
HUIA cepeyqHoro putMa. MpUYMHON pasBUTUS THKEMbIX LUCTPO-
(DUYECKMX U HEKPOBMOTUYECKMX M3MEHEHMI B KAaPAMOMMOLMTAX
SBUIAaCb COBOKYMHOCTb METAbOMMYECKUX HAPYLUEHUIA, BO3HMWK-
KX BCMEACTBME TOKCMYECKOTO BO3LENCTBUS Ha CepheyHyio
MbILLILY 3TaHona u ero MeTabonuToB. OTaHON W aleTanbherma
nogasnsoT akTueHocTb Na*K*-ATdasbl, 4TO NpUBOAWT K Ha-
KOMMEHW0 B KapaMOMUOLMTaX WOHOB HATpUs U MOTEPE MOHOB
kanus. B pesynbTtate HapyweHus AeATeNnbHOCTW KanbLun-AT-
®asbl HabngaeTcs MaccuMBHOe NOCTYNNEHWe B KapanoMuoLn-
Tbl MOHOB KanbLusi. BosHuKaloWwne HapyLIeHWs 3MeKTPONUTHO-
MOHHOrO romeocTtasa cnocobCcTBYKT pa3obLLeHni0 MpoLeccoB
BO30YXAEHUS U COKpALLEHWs1 KapaWOMWOLMTOB, 4TO, B CBOI
ovyepedb, NMPUBOAWT K HapyLIEHWO COKPaTUTENbHOM (YHKLNN
CepaeyHoN MbiLLbI.

OTaHon n ero mMeTabonuTbl Bbi3bIBAKOT rMNepkaTexonamu-
HEMWIO BCMEACTBME YCUNEHUS CWUHTE3a M BbICBOOOXAEHUS M3

HagMNOYeYHNKOB OOMbLIOrO KONMMYECTBa KaTeXONamuHOB, Bbl-
COKMA YPOBEHb KOTOPbIX MOBbIWAET MOTPeBHOCTL MuOKapaa
B KuUCnopoge, CTUMynMpyeT MeTabonuam cBOBOOHBIX KMPHbIX
KWCNOT No nyTu cBOGOAHOPaAMKANbHOrO (MepeKNCcHOro) okucne-
HWSI, OKa3blBaeT KapAWOTOKCUYecKoe LEeUCTBue, cnocobCTByeTt
HapyLIEHMIO CEPAEYHOTO pUTMa U Neperpyske MMokapaa WoHa-
MW Kanbuus. HenocpencTBeHHO nog AENCTBUEM 3TaHoMa U ero
MeTabonnTOB MPOMUCXOAMT YrHETEeHWe npouecca meTabonunye-
CKOTO OKUCNEeHNst CBOOOAHBIX KMPHbIX KUCIIOT 1 aKTUBAaLMS Npo-
LLECCOB MX MEPEKUCHOTO OKUCNEHUS C 0bpa3oBaHUEM Mepeku-
cein n cBobOAHbIX paguMKanoB, YTO OKa3biBaeT NMOBpexgatLlee
JencTeue Ha membpaHbl MUOLMTOB. [lencTBUEM 3TaHOMa U ero
MeTabonnToB MOAABMAETCS aKTMBHOCTb MUTOXOHAPWANbHbIX
OKUCMNTENbHbIX PepMeHTOB U (hepmeHToB Lukna Kpebea, nH-
rnbupyeTcs okucnuTensHoe ocgopunnpoBaHue, BCreacTane
4ero B CepfeyHON Mblllle yMeHbliaeTcs obpasoBaHue 3Hep-
1. BosHuKarLwme BOOHO-3MEKTPONNTHBIE N3MEHEHNS W Hapy-
LUEHNS NPOLIECCOB 3HEPTETUYECKOro 0OMeHa B TKaHW MuUokapaa
UrparT HENOCPEACTBEHHYIO POfb B (POPMUPOBAHUM NPOLECCOB
BO30YXXAEHUS W OTPaXalTCs Ha COCTOSIHAWN COKPaTUTENbHOrO
annapara cepgua.

Heobxognmo OTMETUTb, YTO BbISIBMIEHHbIE MOPONOriye-
CKME W3MEeHeHWs! SHAOTEeNNanbHOM BbICTUNKA COCYA0B MUKPO-
LMPKYNSTOPHOTO pycna sIBASOTCS OTPaXEHUEM HE TOMbKO nps-
MOrO LIMTOTOKCUYECKOro eiiCTBUS 3TaHona u ero MetabonuTos,
HO 1 pe3ynbTaToOM [eiACTBUS KNETOYHbIX MegnaTopos, BbibpoC
KOTOPbIX MPOWUCXOAWT BCNEACTBME pasLpaXeHWst peakTWUBHbIX
kneTok. HecoMHeHHO, HabyxaHwe v geopmaLms 3HLoTeNMoLm-
TOB, NOBLILLEHNE AKTUBHOCTM KNETOYHbIX MeMOpaH 3HAOTENUS
W paclUUpeHne MEXKNETOYHbIX MPOCTPAHCTB C (hOPMUPOBAHM-
€M MOBbILEHHON MPOHNLAEMOCTU SHAOTENNANBHON BbICTUIKN
N3MEHSIOT TPAHCMOPT 3MEKTPONNTOB M NUTATENbHbIX BELIECTB
C PasBMTMEM BblpaxXeHHbIX TPOUYECKMX HapyLieHWA 1 sBne-
HWWA TMMNOKCUM, YTO B CBOEI COBOKYMHOCTU siBNsieTcst cybcTpa-
TOM [N51 BO3HUKHOBEHWS AUCTPOUYECKIX 1 HEKPOOMOTUYECKNX
N3MEHEHNI B OCHOBHbIX CTPYKTYPHbIX KOMNOHEHTaX CEepaeYHON
MbILLILbI.

B cBow ouyepenb, BbISBNEHHas €cnabononoxuTensHas aKkc-
npeccust fecMnHa, Mectamu e€ nonHoe OTCYTCTBUE B MUOLMTAX
nccnefyembix cpe3oB Cyb3HLoKapauanbHbIX OTAENOB NEBOro
KENyZouKa, MEXOKeny[oykoBOM Neperopogk U B COCOYKOBOIA
MbllLe, BeposiTHee Bcero, obyCrnoBfeHa TeMm, YTO AECMUH,
NPUHUMas akTWBHOE y4acTWe B Perynsiyunm KUCMOPOLHOMo W
9HepreTMYeckoro NPOLECCOB B KNeTke, ucyesaeT 13 obnactu Z-
nonoc M1oLmuTa BCNeCTBUE ULIEMUYECKOTO NMOBPEXLEHNS Kap-
AVNOMWOLMTA W Pa3BUTUS B HEM HEKPOOMOTUYECKUX N3MEHEHWN.
[aHHbI (hakT no3BoNseT HaMm NPeanonoXUTb, YTO BbISIBNEHHbIE
NLWeMIUYeCKIe N HEKPOTUYECKIME N3MEHEHMS B CePAEYHON MbILL-
Le B CMy4asix ankoronbHOW KapauMoMuonaTuu MoryT pasBuTbCs
Jaxe Ha (hOHe HU3KMX KOHLEHTpauun aTaHomna. HecoMHeHHO,
BbISIBMIEHHbIE OCOOEHHOCTW 3KCMPECcCUM EecMMHa B Cryyasx
ankoronbHO kKapAMoMuonaTii NoATBEPXAAOT BIIMSHUE TOKCH-
YECKOro 4eicTBUS dTaHona 1 ero MeTabonuToB Ha CepeyHyH
MbILLILLY.
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MpoBeAEHHOE MUCTONOMMYECKOE MCCMENOBaHUE TKaHW MMO-
Kapda B Cry4asix ankoroNbHOW KapaMoMUONaTUW BbISIBUIO, YTO
BO3HWKHOBEHWE B CEPAEYHON MbillLe MeTabonmyeckux nospe-
KOEHUA SABNSETCA SPKUM OTPaXKeHWeM TOKCMYECKOro [JercTBuS
aTaHona M ero metabonuToB. VccregoBaHMeM YCTAHOBMEHO,
YTO B PA3BUTUN TSKENbIX AUCTPOCNYECKUX U HEKPOBUOTIYECKMX
N3MEHEHU B KAapAMOMUOLMTAX BaxHYH POMb UrpaeT TOKCUYe-
CKoe MopaXeHWe CTEHOK COCYZ0B MUKPOLMPKYNSITOPHOMO pycna
C Pa3BUTIEM BbIPAXKEHHBIX TPOUYECKMX N3MEHEHNI 1 HApacTa-
HOLLMX SIBRIEHMIA TUMOKCUN HEMOCPELCTBEHHO B MAPEHXUMATO3HOM
KOMMOHeHTe Muokapaa. MeTabonnyeckue NoBpeXaEHNs MUOKap-
[a HOCAT MO3aWyHbIil XapakTep U NeXaT B OCHOBE HapyLIeHMs
NpOoLEeCcCcoB BO3DYXAEHUS 1 COKpaLUEHUs CEpAeYHON MbILLb! B
cryyasx eé ankorofibHoro nopaxeHusi. BbisiBNeHHble Miemnye-
CKMe 1 HEKPOBMOTUYECKNE U3MEHEHNS B KAPAMOMMOLIMTAX MOTYT
pa3BUTbCA Ha (POHE CyGTOKCUYECKMX KOHLEHTpaLWid aTaHoma B
KpoBW. MMYHOTMCTOXMMMUYECKOE WMCCNEAOBaHUE IKCTPECCUM
JeCMMHa MOXeT OblTb PEKOMEHOBAaHO B KayeCTBe Mapkepa
NLLEMMYECKMX U HEKPOBMOTMYECKIX U3MEHEHW KAapAMOMMOLIMTOB
B CIyyasix askoromnbHoOW kapauomuonatuu. [ns uccrenosaHus
W OWarHOCTUKW amnkoronbHOW kapauomuonaTn B cyaebHo-me-
OVLMHCKOW MpakTUKe criegyeT pPekoMeHaoBaTb WCMoMb3oBaHMe
COBOKYMHOCTY MOPIONOTMYECKIX METOAOB, BKIOYaKLNX B cels
CBETOBYI0 MUKPOCKOMMI, METOAb! MONSpKU3aL/MOHHOM MUKPOCKO-
MUK, a Takke UMMYHOTUCTOXMMUYECKMIA MEeTO UCCHEeLOoBaHYS.
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ObpasoBaHue 1 cneynanu3auns NUM@aTUYECKOro 3HA0TENNS 3aBUCUT U KOHTpPONUpyeTcsa psaom benkos: Prox1,
CCBE, VEGF-C, VEGFR-3 n CCBE1, CoupTFIl, Gata2 n Hhex n gpyrux Ha 6onee no3gHemn ctaguu passuTus.
HabnopeHue numdareHesa Ha MoenbHOM 00bEKTE NOKa3ano, YTo CMHTE3 hakTopa TpaHcKpunumm Prox1 sBns-
eTCs KpUTMYECKMM B 06pa3oBaHun numdaTtnyeckux cocynos. Mpu ero 6nokaae B cnyvyae HOPManbHOMO pa3BUTUS
KPOBEHOCHOM CUCTEMBI NMaTnyeckas cuctema He obpasyetcsa. CuHTe3 Prox1 npuBoauMT K YBENNYEHUIO JPYroro
TPaHCKPUNLMOHHOIO hakTopa — 6enka Sox18, MyTauns KoToporo NpUBOAMT K (DOPMMPOBAHMIO PEAKOrO HAacneacT-
BEHHOr0 CMHAPOMA rMNoTPUX03-NuMdeaeMa—TeneaHrnakTasns, nocneacTBUSMM KOTOPOro, B TOM YMCHe, ABNSIOTCS
HapyLUeHus hopMupoBaHus nuMdaTuyeckux cocyao. Hanbonee Taxensle natonornn HabnoaalTcs B pesynbrare
MyTaLuii KnoYeBbIX 6eNTKOB-y4acTHUKOB NumdaHrioreHesa. Mytauum pelentopa numdgoreHHoro daktopa pocTa
VEGFR3, TpaHckpunuuoHHoro daktopa Sox18, reHos FOXC2 n FAT4 npuHUMatoT y4acTue B pasHbIx 3Tanax hopmu-
pOBaHNS NUM@aTUYeCKUX COCYL0B U NMPUBOAAT K BOSHUKHOBEHMIO PA3fINYHbIX CUHAPOMOB, NOCEACTBUAMM KOTOPbIX
SBNSETCA Numdeaema.

KnioueBble cnoBa: numdaHrnoreHes, numdatnyeckas cuctema, numdatnyeckue cocyabl, benku, numgaTuyeckui
3HAoTENUN, NUMdeaema

LYMPHANGIOGENESIS MECHANISMS IN EMBRYOGENESIS AND THE LYMPHATIC
VESSELS’ HEREDITARY PATHOLOGY. REVIEW
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Abstract: The review describes basic molecular mechanisms of the formation of lymphatic vessels in ontogenesis.
Morphological evidence has been obtained that the lymphatic endothelium is derived from both “venous” and “non-
venous” precursors in different embryonic tissues. The role of lymphangiogenesis in the development of hereditary
pathologies of the lymphatic system is analyzed. The formation and specification of lymphatic endothelium is dependent
and controlled by a number of proteins: Prox1, CCBE, VEGF-C, VEGFR-3 and CCBE1, CoupTFIl, Gata2 and Hhex,
and others at a later stage of development. Observation of lymphagenesis on a model object [zebrafish] showed that
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the synthesis of the transcription factor Prox1 is critical in the formation of lymphatic system. If it is blocked, then with
the normal development of the circulatory system, the lymphatic system does not form. In turn, the synthesis of Prox1
leads to an increase in another transcription factor, the Sox18 protein, the mutation of which leads to the formation of
a rare hereditary hypotrichosis — lymphedema — telangiectasia syndrome, the consequences of which, among other
things, are disorders in the formation of lymphatic vessels. Thus, the most severe pathologies are observed as a re-
sult of mutations of key proteins participating in lymphangiogenesis. Mutations in the VEGFR3 lymphogenous growth
factor receptor, Sox18 transcription factor, FOXC2 and FAT4 gene are involved in different stages of lymphatic vessel
formation and lead to various syndromes, the consequences of which are lymphedema.

Key words: lymphangiogenesis, lymphatic system, lymphatic vessels, proteins, lymphatic endothelium, lymphedema

OMOpMOHanNbHOE MPOMCXOXAEHNE NUMMATUYECKUX COCYLOB
ObIno nccnenoBaHo yxe B Havane XX seka [11]. B nocnegHue
rofbl NOSIBUNUCH HOBbIE METOZbI BU3yanu3aLni KINeTOYHOM U Mo-
NeKynsipHoit Bronoruu, KOTopble NO3BONUIM 3HAYUTENBHO AONON-
HWTb HalM 3HaHUs 06 3TOM mpouecce M NPOABUHYTLCS B MOHM-
MaHuu natoreHesa MMMdaTM4eCcKon cucTembl. B naHHom o63ope
OyoyT npencTaBneHbl KMKYEBbIE MOSEKYNSpHble MEexaHW3Mbl
hopMMpoBaHUS NUMGATUYECKUX COCY0B B OHTOrEHE3e W pofb
nuMaHrmoreHe3a B pa3BuUTUM HaCMeACTBEHHbIX NATONOMiA M-
thaTuyeckon cuctembl. TpagnuUMOHHO cuMTaeTcs, YTo numdati-
veckne cocyabl (JIC) pasBuBaroTca 13 BEHO3HbIX cocyaos [1, 2,
11]. B 70 e Bpems nonyyeHsl MOpdonornyeckue fokasaTensCer-
Ba, YTO NUMMATUYECKUN SHAOTENNIA UMEET NPOUCXOXKAEHNE KaK
13 «BEHO3HBIXY, TaK 1 KHEBEHO3HbIX» NPELLIECTBEHHUKOB B pas-
HbIX 3MOpUOHaNbHbIX TkaHsAX [4, 12].

[ToMUMO  TpaHC-aMdEePEHLMPOBKN 13 BEHO3HOMO 3HAOTE-
nns, 3MBPUOHANBHBIM MCTOYHUKOM IMMAATUYECKOTO SHAOTENMS
CTaHOBSATCS: FeMOTeHHbIN SHAOTENNI BPbIKEEYHBIX NUMpaTHYe-
CKWX cOCynoB [12]; rpynnbl KNeTok kanunnspos Aaepmbl [13], He
AnchdepeHumpoBaHHas nonynauus [14] kneTok gopcanbHom gep-
MarbHOW NUMdaTUYecKon CoCyamncTon CeTH; NonynsaLus KNeTok
npefWwecTBEHHNKOB Ha BEHTpanbHOW CTOpoHe cepaua [3 ,15].
HabniogeHve numdareHesa Ha MoAenbHOM 0ObekTe nokasano,
yTO Yepe3 5 JgHel Nocne ONMOAOTBOPEHMS SMLEKNETKM PbIOKN
[aHuo pepno Mexay JopcanbHoi aopToi U 3aaHei KapananbHon
BeHOW obHapyxuBatoTcs ToHKkMe u u3suTble JIC, cnocobHble 3a-
XBaTblBaTh BELECTBA U3 HTepCcTULMS [5, 16].

O6pasoBaHue 1 cneuudukaums IMMgaTUYeckoro aHLoTe-
Nns 3aBUCUT U KOHTponupyeTcs psigom benkos: Prox1, CCBE,
VEGF-C, VEGFR-3 n CCBE1 [17], Sox18 [18], CoupTFII [19],
Gata2 [20] n Hhex [21] n pspa apyrux Ha Gonee nosgHei cTa-
aun  passutns. Kputuyeckum B obpas3oBaHuu numdartinye-
CKMX COCY[OB SIBMSIETCS CUHTE3 chakTopa TpaHckpunuyum Prox1
(Prosperorelated homeobox protein-1). Ecnn y am6puoHa gaHno
pepuo 3abrokMpoBaTb CUMHTE3 AaHHOro Genka, TO y B3POCION
PbIOKW MPKU HOPMANbLHOM Pa3BUTAN KPOBEHOCHOW CUCTEMbI M-
taTuyeckas cuctema He obpasyetcs [16].

Y Mblle Ha AeBSATON Heaene ambpuoreHesa Ha OfHOIA CTo-
POHE KapAuamnbHON BEHbl HEKOTOpble SHAOTENMAnbHbIE KIETKH
(OK) HaumHatoT akcnpeccupoBaTh 6enok Prox1 u Genok-peuen-
Top LYVE1 [22]. lMoBblweHHas koHUeHTpauns Benkos Proxi,
Coup TFIl n Sox18 B aHOoTENMUANbHbLIX KNETKax ONpeaeneHHoro

yyacTka BeHbl Bbl3blBaeT 06pa3oBaHMe B CTEHKE BEHO3HOMO CO-
cyfa noyek M 3anyckaeT mpouecc ux auddepeHumposku [23].
B cBolo oyepefpb, cuHTe3 Prox1 npuBOaMUT K yBENUYEHUIO ApY-
roro TpaHCKpUMuuoHHoro caktopa — Genka Sox18. Byaywwe
SHOOTENMarnbHbIE KNEeTKU MUMGaTnYeckux COCyaoB MUIpUpyHOT
OT LieHTpasnbHbIX BEHO3HbIX COCYAOB W, CMMBasch, 06pa3ylT B
WHTEPCTULMM 3MBPUOHaNbHbIE NUMAaTUYEcKne MeLLKM numdga-
TUYECKNX COCYLOB (SpeMHble, NOAB3AOLLIHbIE, CPEAUHHbIE, NOA-
MbILLEYHBIE), KOTOPbIE BNOCAEACTBUM AadyT Havyano nepBUYHOMY
numdaT4ecKkomMy CrneTeHuio.

ObpasoBanne wmewkoB JIC npoucxogut B Tex obnactsx,
roe MesofepMma CUHTE3UpyeT cneuuduyeckuin aktop pocTta
angotenus cocygos VEGF C-tuna. OH umeeT cneuuduyeckue
peLenTopbl hakTopa pocta cocyauctoro sHgotenust VEGFR-3
(tvn 3) n VEGFR-2 (Tvn 2), obnagatowme TMPO3UHKMHA3HO ak-
TUBHOCTbIO [24]. ®akTop pocta aHgoTenus cocygos VEGF C-tu-
na B3aWMOJENCTBYeT C COCYAMUCTbIM SHOOTENNEM Yepes AaHHble
peLenTopbl, U BNWSET Ha WX YCTOMYMBOCTb K MOBPEXOAIOLLNM
thakTopam, MOZYNMpYeT MWrpauui 1 MponndepaLmio KIeTok.
VEGF C-tuna siBnsietcs cneumduyecknm haktopom pocta M-
thaTuyeckmx cocynos. Ha npumepe Moaenu poibku JaHWO pepro
y AaHHoro dhakTopa pocTa aHLoTenus Obina obHapyxeHa cno-
coOHOCTb K hOPMUPOBaHMIO NATTEPHOB ThKOPKHIa, YTO NPUBOANT
K BO3MOXHOCTU KOHTpONs 06pa3oBaHus numMdaTnieckmx cocynoB
y 9MOpUOHOB pbiBOK 3a CYET €ro B3auMOZencTBus C Komnare-
Hom | n MMP2.

[ns npopactaHns nuMgaTuyecknx CocyLoB BaxHO NOBbILLe-
HWe cuHTe3a Gernka HenponunuHa-2 (Nrp2) u B1-nHterpuHa, ko-
TOPblE€ MPUCYTCTBYKOT Ha MOBEPXHOCTU 3HOOTENMANbBHbBIX KNETOK
[25]. Henponunue-2 cneynduyecku s3ammopgeiicteyet ¢ VEGF-C
W 3anyckaeT NpoLecc MUrpaLym SHAOTENUANbHbIX KNeTok 1 obpa-
30BaHMs COCYANCTLIX MoYek. AHTUTENa NPOTWUB HeAponunnHa-2,
KoTopble MpensaTcTBYT cBA3biBaHMo VEGF-C, nogaBnswT mur-
paumio, HO He NponMdepalmnio SHAOTENMANBHBIX KNETOK numda-
TUYECKNX COCYL0B.

Monekyna agresauu, 6enok B1-uHterpuH obpasyet KoMneKchbl
(hoKanbHoIt aareaum ¢ BHYTPUKNETOYHBIMM KWHA3amMu 1 agantep-
HbIMI Benkamm B OTBET HA MEXaHWYECKUIA CTUMYI, YBENNYMBaEeT
06beM MHTEPCTMLMANBHOTO NPOCTPaAHCTBA 1 CnocobeTBYeT dhoc-
thopunmpoBaHnio 1 akTusaumu knHasel VEGFR3-peyentopa [26].
lMokasaHo, YTo aHTUTena npoTue B1-UHTerpuHa NOLABNSIHOT KIe-
TOYHYI0 MOABWKHOCTb U MHAYUMpoBaHHyto VEGF-C [6, 26].
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Komnnekc VEGF-C-VEGFR-3 3anyckaeT murpaumio 1 cBa3bl-
BaHue Mexay coboil aHLOTeNManbHbIX KNeTok, B TO BPEMS Kak
komnnekc VEGF-C-VEGFR-2 cnoco6CTBYeT yBENMYEHWO pas-
MepoB NMEaTUYECKOro Cocyaa, HO He BRMSET Ha 0bpa3oBaHune
oTnpsickoB [27]. Mpy yoaneHun y mbillieidl OBHOTO U3 FeHOB, KO-
LVPYIOLMX peLenTop, BO3HMKAeT HeJopasBuTas nuMdatinyeckas
cucTeMa, kKoTopast BOBCe He obpasyeTcs npu yaaneHun oboux re-
HoB [24]. MepBble 3mMbpuoHanbHble NMMdaTUYECcKe Kanunnspbl
pacnonaralTcs B HenocpeaCcTBEHHOM Bnn30CTH 0T aMOpUOHarb-
HbIX apTepuanbHbIX COCYLOB, YTO peanuayeTcs Yepes Cuctemy
CUrHamnbHOM TPaHCAYKLWW, OEACTBYIOWYID Ha OcHoBe OenkoB
Notch/DII4 [28]. Mo-BuanMmomy, Takas Tokanuaaums He cryyaiHa
1 BaxkHa 4ns nocrnegyoLiein HopMmanbHoN paboTbl BHYTPUCTEHO-
HOrO «KnamnaHay, OHa CBsi3aHa C U3MEHEHUEM [aBMNEHUS B UHTEP-
CTULWW 3a CYET NyMnbCcaLun apTepui.

Mocne obpa3oBaHusi NEpPBUYHOTO NMMATUYECKOro crnneTe-
HUSI, 3anyckaeTcs npouecc AnddepeHUMpoBKM AMMBDAHOCHOIO
pycna. Tak, y Mbileit, HaumHas ¢ 15-ro aHsa ambpuroreHesa pycno
anddepeHUmMpyeTcs Ha nuMcaTUYeckuin kanunnap, Npexkonnek-
TOpbl U KonnekTopbl. MepBbiM Npu3Hakom 0bpasoBaHus cobu-
paTenbHbIX NUMQATUYECKNX COCYLOB SBMISETCS BPEMEHHOE Mo-
BbILUEHME CMHTe3a hakTopa TpaHckpunuumn Foxc2 [29]. 3ToT reH
oTHocuTes k cemenctay Forkhead TpaHCKpUNLMOHHBIX hakTOpOB,
KOTOpble XapaKTepu3ylTcs pasnuuHbiMu [HK-cBs3biBaoLLmMu
forkhead gpomeHamu.

IMpv 6rnokage wnm yganeHnn 6enka Foxc2 cospesanne numda-
TUYECKUX KanunnspoB B cobupatenbHble cocyabl M 06pasoBaHme
KnanaHoB numdarudecknx cocynos Topmosates [29]. Kpome Toro,
ans co3pesaHns J1C Heobxoaumbl: B3aumoaencTame benkos Foxc2
1 NFAT [29] n chyHKumoHnpoBaHue Genka ephrin-B2 [28].

B nocregytowem B 3HLOTENUM MMMEATNYECKOTO Kanumnspa
cHukaetcst cuuTes Prox1, VEGFR-3, LYVE1 u Ccl21, kneTka Ha-
YMHAeT CMHTE3NPOBaTb U CEKPeTUPOBaTb KOMMOHEHTbI Gasarb-
HOW MeMBpaHbl, K KOTOPOW CHApYXW HaYMHAOT NPUMbIKaTh rnag-
kve mblwweyHble kneTku (TMK).

MK numdaTyeckux cocyfoB OTAMYAIOTCSA OT rNafkux Muo-
LINTOB KPOBEHOCHBIX COCYAOB Kak CTPYKTYPOW, Tak M (pyHKLO-
HanbHbIMK  0COBEeHHOCTAMU. OHWM CWUHTE3WPYT U copepxat
(haKTOpbl, KOTOpbIE XapakTepHbl Kak ANs rMagkod MbiLeYHOM
TKaHW, TaK 1 NONepevHONoNocaThiX MblleYHbIX BOMOKOH [30]. Kak
1 B KDOBEHOCHbIX COCYZax Ans NPUBIEYEHUS MbILUEYHBIX KIETOK
BaxHa akcnpeccus Genka PDGFB B aHgoTenun cobuparowimx
nMMaTnYecKkux CoCyaoB M ero ONOCPEAOBAHHOE CBSA3bIBAHWE C
matpukcom [31]. Mpueneyenne MK k 6ygywwmm JIC Takxke pery-
NIMPYeTCs C NOMOLLBHK B3anMOZeNncTus cemadopuHa 1 Heiponu-
NMHa, B YaCTHOCTU, Yepes Sema3a v Heponunue-1 [32], a Takke
aHmMonoaTnHom-2 [33].

Monspusaums kneTok, hopMMpOBaHWe 1 NofaepxaHune npoc-
BETa SBMAKTCS KIIOYEBLIMM B3aUMO3aBUCUMBIMU COBLITUSIMM
B pasBUTUN NMMaTUYECKUX cOCyaoB. POpMMpOBaHIeE NpaBuiib-
HOWM MONMSAPHOCTW 3HOOTENWanNbHbIX KNETOK BaXKHO He TOMbKO A1
pocTa ¥ PyHKLMOHMPOBAHMS COCYAO0B, MOCKOMbKY KNeTka LOIKHA
NpaBuibHO pearmpoBaTh Ha NpopacTaHue 1 ynpasnstLLue Mone-
Kynbl, HO 11 ANs pa3BuTUS knanaHa.

Bbinu BbISIBNEHB! KNOYEBbLIE PETYNATOPbI NONSPHOCTW 3NnUTe-
nuanbHbix knetok: Celsr1, Vangl2, Pkd1, Pkd2, u Fat4, koTopble
TaKkKe BaXHbl ANs pasBuTUS knanaHa [34]. Benku nonspHocTy
obecneunBatoT CBA3b C LUTOCKENETOM, NTEXalLuX B OCHOBE 13Me-
HEeHUI hopMbl M OpUeHTaL My kneTok [35]. YanuHeHwe aHgoTenu-
anbHbIX KNETOK MHAYLMPYETC MEXaHWYECKUM CUrHANOM MOTOKa
XuakocTu B cocypax [34]. B perynauum guametpa cocyaa, a Tak-
XE LIEMOCTHOCTW MEXKNETOYHbIX KOHTAKTOB pellatoliee 3Have-
Hue umeeT B3aumogencTame Genkos Rasip1 u Ras [36].

Ha mecTe ycTbsi COCYAMCTON NOYKM HAUMHAET (DOPMMPOBATL-
€S knanaH, 3a obpa3oBaHue KOTOporo oteevaroT benku: Foxc2,
NFAT, acpun-b2 [ephrin-B2]. MyTauuu kaxgoro u3 Hux BegyTt
K HapyLueHno 06pa3oBaHus CTBOPOK KranaHoB. [ledekT cTBOpky
BO3HMKAET TaKxKe Npu noTepe a-uHTerpuHa [37].

Bo Bpems Bcero nepuoga OHTOreHe3a JHAOTENWanbHble
KNETKM KNanaHoB aKTUBHO CUHTE3UPYHIOT (PaKTOPbl TPaHCKPUMLLK
Foxc2 n Prox1 [29]. Kpome Toro, ans dopMmpoBaHns npaBuib-
HOW KOHCTPYKLMK KflanaHa BaxHa hopma 1 OpueHTauus aHgoTe-
NnanbHbIX KNETOK, KOTOpble MOAAEPXKMBAKT BENKM NONSPHOCTM
u uutockenet [35].

'eHeTuYeckue fedekTbl y4acTHUKOB NuMaHruoreHesa npu-
BOASAT K Pa3BUTWIO psda maTonornini IMMGaTUiYeckon CUCTEMBI,
noapobHbIN 0630p KOTOpbIX npeacTaBneH B ctatbe Onueepa
¢ coaBT., 2020 r. [39]. Mpu aTom Hanbonee TsXKEnNble NaTonorm
HabniofaloTcs B pes3ynbraTe MyTaUUA KIHOYEBbIX Y4YaCTHWUKOB
numdaHrmoreHesa.

Tak, myTauus peuentopa nuMOreHHoro daktopa pocTa
VEGFR3, n3ameHsitoL|asi €ro TMpO3uH-KMHA3Hy akTUBHOCTb, Npu-
BOAMT K BPOXOEHHOW BYCTOPOHHEN NMMMdeSeMe HIKHWUX KOHEY-
HocTel unu cuHgpomy HoHHe—Munpos [40]. [aHHbIn cuHapom
HacrnegyeTcs Mo ayTOCOMHO-BOMUHAHTHOMY TWUMY C HEMOHOW
MEHEHTPaHTHOCTBIO. JIuMeaema — 3T0 XpOHUYECKOE Nporpec-
cupylowee 3aboneBaHue, xapakTepuayloweecss MOCTOSHHbIM
OTEKOM MSrKUX TKAHEW, B OCHOBHOM HUXHUX KOHEYHOCTEN, KOTO-
poe CBSA3aHHO C HapyLUEHWEM OTTOKa UMbl N0 NMMGaTUYECKUM
cocynam. CuHgpom HoHHe-Munposi xapakTepeH Tem, YTO OTEKM
Hor 0BHapyKMBAKOTCS yKe NPy POXAEHNN.

MyTauusi TpaHcKpuUnuuoHHoro daktopa Sox18 npuBoauT K
(hOPMMPOBAHMIO PEAKOrO HACNEACTBEHHOrO CUMHAPOMA rMNOTPU-
X03-nuMdeaeMa-TeneaHrakTasms, JeMOHCTPUPYIOLLEro, B TOM
uncne, HapyLweHus numdanruoreHesa [41]. COOTBETCTBEHHO, Xa-
paKTEPHbIMM NpU3HaKaMK SBMISKOTCA OTEKM KOHEYHOCTEN, Cocyau-
CTbl€ 3BE3004KM (COCYAUCTbIE PACLUIMPEHNSI HEBOCMANUTENBHOMO
XapakTtepa), KOTopble MPOSBASIOTCA Ha NafoHAX W MofoLBax
yalle, YeM Ha KOXe rofoBbl, HOrax W reHuTanusx, u rmnoTpuxo3
UK anoneuus (NaTonorMyeckoe BhiNaLeHWe BONOC, BMMOTb A0
VX NOMHOM noTepu). [laHHbIN CMHOPOM CBSI3aH Kak C ayTOCOMHO-
LAOMWHAHTHBIM, TaK W C @yTOCOMHO-PELECCHBHBIM TUMOM Hacne-
posaHus. Jlumdeaema 06bI4HO NPOSBNSETCS B HKHUX KOHEYHO-
CTSX B MEpWOA NOSIOBOrO CO3peBaHms. Bonockl 06bI4HO BbINaga-
l0T B MafieH4YecTBe.

MyTauus reHa FOXC2 BbI3bIBaET CUHAPOM NMMGeneMbl-an-
CTWXMa3a, Npu KOTOPOM HabntogaeTtcs ancTuxnas (pPOCT pecHuL
B HECKOMbKO PSAZOB) MPU POXAEHUM U ABYCTOPOHHAS NuMdese-
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Ma HWXHUX KOHEYHOCTE, pa3BKBaloLLaAsCs B NEPUOA NONOBOro
co3peBaHus. OTOT AedeKT CBS3aH C aHOMarbHbIM PasBUTMEM
W HapyLeHuem GyHKLMM KNanaHoB U CTPYKTYpbl SHAOTENManb-
HOr0 MOHOCOS B cOBMpaTenbHbIX numdaTtnyiecknx cocyaax [39].

BonbwwuHeTBO MyTauuit reHa FOXC2 npeactasnsoT coboil
BCTaBKM WNW [ENeumn HECKOMNbKMX Nap HyKNeoTMaoB. [aHHble
rEHeTNYECKIE N3MEHEHWNS MPUBOAST K CUHTE3Y YCEYEHHBIX (hopM
cooTBeTcTBylowero 6enka. Jynnmkauus u myTauus cO CABWMOM
paMKmM CYNTbIBAHUS NPUBOAMT K TOMY e pesynbTaty [7, 8, 9, 10].

B Hopme 6enok, kogupyemblit reHom FOXC2, npeacTasnser
€060/ TPAHCKPUMNLMOHHbIA hakTop, KOTOPbLI 06naaaeT JOMEHOM
pasBeTBneHHoN ronoeku (forkhead domain), npegHa3HaueHHbIM
ans cessbiBanusa ¢ JHK. 1ot Genok yyactsyeT B pasBuTM Me-
3eHXMManbHbIX TKaHEW, B TOM yucne numdaTuyeckux Cocymos,
obnactu rnas, nerkux, noyek, BeH.

Tliogw ¢ cHAPOMOM NIMMdeSeMbI-AUCTUXNA3a UMeT Lonon-
HWUTENbHBIN PSA PECHUL NPY POXAEHMM, @ IMMdeLeMa Y HUX pas-
BMBAETCS MO3XKeE, B NEPUOA NONOBOro Co3peBaHns unu nocne 40
neT, B 04€Hb PEAKUX CMyYasXx He Pa3BMBAETCS COBCEM. Y MYXUMH
00bI4YHO NUMdbeieMa NOSBNSETCS PaHbLLE, YeM Y XEHLLMH. Jleye-
HWe CMHApOMa NUMEeAEMbI-ONCTXMA3a B HACTOsILLee BpeMs He
HangeHo. MeToa MMYHOTMCTOXMMUY NPUMEHSANCS AN UCCreno-
BaHus 3TOro 3ab60neBaHns Ha XUBOTHOW Moaenu [42].

HepasHo Obinu  0oBHapyxeHbl pefkne BapuWaHTbl reHa
LAMAS, xoTopble cnocobHbI BbI3bIBaTh HAPYLLEHUS HOPMarbHO-
ro hYHKLMOHMPOBaHUS NuMaTieckoin cuctembl. MyTauum reHa
LAMAS BcTpeyanuch B coyeTaHuu ¢ mytauusmu reHoB FOXC2
unn FLT4 y nauneHToB C CMHOPOMOM nuMdeaembl-aucTixmnasa
1 cuHapoMoM HoHHe—Munpost cooTBeTCTBEHHO. OfHAKO TOYHBIN
BKNag MyTauuii reHa LAMAS B pa3suTue aTux 3aboneBaHuii noka
He onpegeneH [43].

Benok CCBE BaeH Ans MpoTeonMTUYECKOro pacLenyieHnst 1 ak-
Tmeaummn komnnekca VEGFR3-VEGFC, nockonbky OH KOHTpONMpyeT
npouecc oTnoykoBbIBaHue Byayumx 3K NIC ot aHpoTenus ambpuo-
HanbHbIX BeH. JTOT Bernok 04eHb KOHCEpBATUBEH, @ €10 MyTauust Y
YeroBeka BbI3bIBAET HACMELCTBEHHYIO BomnesHb — mMMMaTnyeckyto
JMCIasnio C 3aepKor pocTa 1 YMCTBEHHOTO passuTus [44].

NumdbaTuyeckas gucnnasus, npueogawas k numdeneme,
00BbACHAETCA HECKONbKAMU BO3MOXHBIMU STUOSIOMMYECKUMY
npuyvHamm. BonbLMHCTBO NALMEHTOB C NUMdeseMon UMET
rnonnasuio Uy annasuo nepudepruyeckx NuMdaTnieckmx co-
CY[OB, a y HEKOTOPbIX JeTei OTMeYaeTCsl HEAOCTAaTOHHOCTb IUM-
(baTnyeckux knanaHoB, U3-3a KOTOpOM Numda TeyeT B 06paTHOM
HanpasneHuM 13 rpyaHoro NpoToka. Jiumdartnyeckas aucnnasus
SBNAETCA PELKONA NPUYMHOI BPOXKAEHHOIO XWUIOTOPaKCa, Mpu Ko-
TOPOW BbISBMSAIOTCS LUMTO3HbIA acuuT 1 NnuMdeaeMa, oHa onuca-
Ha Yy MauueHToB C pedpakTepPHbIM BPOXKAEHHBIM XUIOTOPAKCOM,
CBsA3aHHbIM ¢ Tpucomuen 21 [45].

MyTauus reHa FAT4, Bbi3biBatoLlas (hOpMMpOBaHUE aTunuy-
HOrO KaTrepuHa, MAeHTUGNLMPOBaHa Yy NaLUEHTOB C CUHAPOMOM
XeHHekama (Tun-2), y KOTOPbIX MPOUCXOANT HapyLLeHWe pasBu-
TWS KnanaHoB NMMGaTUYECKUX COCYAOB, CTPYKTYpbl 3HAOTENM-
arnbHOr0 MOHOCMOS U, Kak CrefcTBue, pasBuBaeTcs nepudepu-
yeckas numdenema. Tun-3 3TOro CUMHAPOMA Takke NMPUBOAMT K

thopmMupoBaHnto NnMceaembl. 3aboneBaHne BbI3BaHO MyTaLMed
reHa ADAMTS3, kogupytowero dhepMeHT, HeobXoaMMbIN Ans ak-
TmBauuu benka VEGF-C.

Takum 0bpa3som, BONbLIMHCTBO FEHOB, MyTaLWK KOTOPbIX Bbl-
3bIBAKOT TSKEMbIE NATONMOMMM NUMEATUYECKON CUCTEMBI, y4acT-
BYIOT B pa3HblX aTanax MMdaHrioreHesa B npouecce ambpuo-
HanbHOrO pasBuTMsA. [leTanbHOe MOHMMaHWe MONEKYNSPHBIX
MeXaHW3MOB pacLUMpsieT Haln npeacTaBneHus o opmupoBa-
HWW NaTonornin NUMcaTUYECKX COCYIOB YENOBEKA U OTKPbIBAET
HOBble BO3MOXHOCTU N5t pa3paboTku nepcrnekTMBHLIX METOLOB
X NeYeHus...
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NEPUHEONOINA. AHATOMUA NPOMEXHOCTWU. MblLLL bl U ®ACLIUU (MEKLUA)

©HaTtanbst PachannosHa KapenuHa, Tamapa VBaHoBHa Kum
CaHkT-MeTepbypreknit rocyaapCTBEHHbIN NeguaTpuieckuin MeguumnHekuin yusepcentet. 194100, Cankt-leTep6bypr, Jiutockas yn., 2

KoHTakTHas uHdopmaums: Tamapa MBaHoBHa Kum — cTapLunii npenogasatens kadespbl aHaToMum yenoseka. E-mail: kim.tamara.2017@yandex.ru

Pestome: MepuHeonorns — aTo KOMMNEKCHas oTpacnb B1MOMeANLMHBI, U3yyatLas pa3sutie, CTPOEHUE N PYHKLMK
NPOMEXHOCTW B HOPME W NP PasfMyHbIX NaTONOrMYECKUX COCTOSAHUAX, BPOXAEHHbBIX U NpnobpeTeHHbIX. MpuHumas
BO BHUMaHMe NOMOBbIE 1 KOHCTUTYLMOHAMbHBIE 0COBEHHOCTI NPOMEXHOCTH, YacToe HapyLeHe aHaTOMUYECKOM
N YHKLMOHANbHOM COCTOATENBHOCTI NPOMEXHOCTW Npu 3aboneBaHnsax Ta30BOro AHa 1 OpPraHoB Manoro Tasa,
BbICOKYI0 XMPYPr4ecKyto akTUBHOCTb B AaHHON 06nacTy, Mbl COYNIM HEOBXOANMbBIM CTPYKTYPUPOBATh UMEKLLMecs
3HaHWs 06 aHaTOMUM NPOMEXHOCTM C NO3NLMM NOTPEBHOCTEN KNMHUKK. B HAacTOALLEN NEKLMN U3NOXEeHa aHaTOMUS
aHanbHO M MOYENOMOBO 061aCTEN MPOMEXHOCTU C Y4ETOM 0COOEHHOCTEN CTPOEHMS UX MbILLEYHO-(acUnanbHbIX
CTPYKTYp 1 aHaTOMO-(YHKLMOHAMNbHbIX CBA3€N C OpraHamu Manoro Ta3a, NoApo6bHO ON1CaHO CTPOEHME NoCTaHanb-
HO NnacTUHKK. [JaHHble NONyYeHbl NpU aHanu3e nUTepaTypbl U Npu LeneHanpaBeHHOM npenapyupoBaHum Tpyn-
Horo matepwana. B nekuyuu nogpo6Ho onucaHbl HAMBMAYaNbHAS aHAaTOMUS MbILL, U dhacyuit npoMeXHOCTU. Mpu
OnucaHuu aHanbHoi 0bnacTu 6onbLoe BHUMaHWE YAeNneHo MblliLe, NOAHAMAIOWEN 3aAHNA NPOXOS U HapY)XHOMY
CUHKTEpY 3agHEro Npoxoaa, KOTopble ABASIOTCS OCHOBHbIMYU (DYHKLIMOHANbHBIMY eUHULAMK1 B 3aMblkaTeNbHOMN
cucTeme NPsSIMON KULLKW. [pnoputeToM B onmMcaHMm Mo4YenonoBorn obnacti ctanu nosnoBble 0COBEHHOCTN MbILUL,.
dacuun NPOMEXHOCTH U3NOXKEHBI C Y4ETOM UX MPOUCXOXAEHMUS, YTO SBNAETCS HEOOXOAUMBIM AN POPMUPOBAHMS
3HaHW 0 Tonorpaguu NPOMEXHOCTH, KNEeTYaTOYHbIX M MeXdacLmManbHbIX NPOCTpaHCTBax; 0coboe BHUMaHWe yae-
neHo aHaToMuu hacLim Tasa, kak napueTanbHoro, Tak 1 BUCLiEpanbHOro NIUCTKOB. B 3akmioyeHnn AaHo LenocTHoe
npeacTasneHne 06 aHanbHON M MOYenonoBoi 0611acTsX NPOMEXHOCTM, C ONUCAHWEM UX MOCMONHOMO CTPOEHNS.
YHWKanbHOCTb MaTepuana 3aknioyaeTcs B TOM, YT0, Hapsay C HOBbIMY TEPMUHAMU, NPUMEHSIEMbIMW NS ONUCAHNS
NPOMEKHOCTM Kak 0bnacTu Tena yenoseka, UCNONb30BaHbl U Knaccuyeckne, yCTapesLUne, HO LWNPOKO ynoTpebns-
emble B KIIMHWYECKOI IuTepaType, C NOSICHEHMEM UX 3aMEHbI.

KnioueBble cnoBa: NPOMEXHOCTb, MO4YenonoBad obnactb, aHanbHas 0bnacTtb, Ta30BOE [HO.

PERINEOLOGY. ANATOMY OF PERINEUM. MUSCLES AND FASCIAE (LECTURE)

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

Contact Information: Tamara Ivanovna Kim — Senior Lecturer, Department of Human Anatomy. E-mail: kim.tamara.2017@yandex.ru

Abstract: Perineology is a complex scientific branch studying the development, structure and functions of the perineum
in normal and various pathological conditions, native and acquired. Considering the gender and constitutional features
of the perineum, frequent anatomical and functional disorders of the perineum in pelvic floor and pelvic organs diseases,
intensive surgical activity in this area, it was found to be significant to organize available perineum anatomy knowledge
according to clinical requests. Present lecture deals with the anatomy of perineum anal and urogenital regions given
the structure of their mascular-fascial structures and anatomical and functional connections with the pelvic organs,
and describes the structure of the postanal plate in detail. Data have been obtained by literature review and specially
dissected cadaverous material study. Detailed description of individual anatomy of the muscles and fasciae of the
perineum is presented. In the part devoted to anal area particular attention is given to m. levator ani and sphincter ani
externus, which are the main functional units in the rectal closing system. The priority in the description of the urogenital
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region is given to the gender features of the muscles. Perineal fasciae are described considering their origin, which is
necessary for the formation of knowledge about the topography of the perineum, fat-filled and interfacial spaces; par-
ticular attention is paid to the presentation of the pelvic fascia anatomy, both parietal and visceral layer. In conclusion,
a holistic view of the anal and urogenital regions of the perineum is given, with their layered structure description. The
novelty of the lecture is the usage of updated perineological terms along with traditional and outdated, though widely
used in clinical literature; also the explanation of their replacement is given.

Key words: perineum, urogenital region, anal region, pelvic floor.

Bedywum HanpaBneHuMeM B M3yvyeHWW aHaTOMUW Tena uye-
fioBeka SBMAETCA KMMHWYECKOe HampaBneHue, no3sonstolee
nonyyatb (PyHOAMEHTamnbHbIE 3HaHWS, Y4uTbiBas NOTPebHo-
CTW NPAaKTUYEeCKOro 3A4paBOOXPAHEHUS U MEAMLIMHCKOM HayKM.
lMpencTaBnerunst y4eHbIx (aHaTOMOB, MPOKTOMOrOB, akyLepoB) O
CTPYKTYPHOM OpraHu3auum, QyHKUMSX 1 KIMHUYECKMX acnekTax
NPOMEXHOCTM BO MHOrOM HEOAHO3HauHbI [5, 9, 12, 20, 21, 29]. B
BONbLUMHCTBE KHWT 1 PYKOBOACTB MO aHAaTOMUW W XUPYPruu Onin-
caHue NPOMEXHOCTU NPUBOAMUTCA C ABYX NO3ULMIA: Tonorpadoa-
HaTOMMYECKON (MPOMEXHOCTb B LLIMPOKOM NMOHUMAHUK) U akyLLep-
CKOW (MPOMEXHOCTb B Y3KOM NMOHUMaHWK).

AHaToOMMYeCKM NPOMEXHOCTb, perineum, — 3TO KOMNJeKC
MAFKMX TKaHem (KOxa, MbiliLipl, (hacLum), 3aKpbIBaIOLLNX BbIXOA
13 nonocTu Manoro Tasa (apertura pelvis inferior).

B atom cnyyae NpOMEXHOCTb OrpaHW4MBalOT: Bhepe-
AV — HUXHASA TOYKa cumdunaa 1 HWKHAS nobkoBas CBA3Ka,
¢ 60KOB — HUXHUE BETBU NI0BKOBOM KOCTU, BETBM CEAANULL-
HOM KOCTM, KPeCTLOBO-6yropHble CBS3KM, NO3agn — Bep-
Xylwka konuuka. KpaiiHme 60KOBbIE TOYKW, COOTBETCTBYIO-
Wwue cepanuuHeiM 6yrpam, cCOeauHaeT ycloBHas pasrpa-
HUuYNTenbHas nuHus — linea biischiadica. 3ta nuHug (n y
MYXXUYWH, U Y XeHLH) NoApa3aenset NpoOMexXHOCTb Ha ABe
obnactu:

1. nepegHsis obnactb — Movenonosas, regio urogenitalis, (cu-
HOHMMbI W yCTapeBLUME TEPMUHBI — MOYenonoBas auadpar-
Ma, MOYENOIOBO TPEYrONbHUK);

2. 3apHsasa obnacTb — aHanbHas, regio analis, (CMHOHUMbBI — Ta-
30BO€ [iHO, Anadparma Tasa) (puc. 1).

Symphysis pubica

Regio urogenitalis

Ramus ossis ischii

—— Tuber ischiadicum

Regio analis

_a-'jb-- “‘L

= 5
Puc. 1.
Hus (no [19])

Os coceygis

My:ckasi npomexHOCTb, 06nacTu NpomexHOCTH: regio urogenitalis, regio analis u orpaHMuMBarowwme ux aHaTommyeckue obpasoBa-
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B mouenonoBor obnactu y MyuuH Haxogutes radix penis , y
XEHLWMH — nonoBast Wwenb (rima pudendi), ¢ OTKpbIBaKLLMMUCS B
Hen HapyXHbIM OTBEPCTUEM MOYEMCyCKaTeNbHOTO KaHana 1 oT-
BepcTMEM BRaranuwa. 3ta 061acTb Y XEHLWMH nMeeT Gonblune
pasmepbl, 0COBEHHO B LLIMPUHY, YTO CBA3AHHO C OCOBEHHOCTAMM
CTPOEHMS XeHckoro Tasa. B aHanbHOM obnactu y nuy oboero
nona pacnonoxeH 3aAHENPOXOAHbIN KaHas, KOTOpbIil 3akaH4uBa-
€TCA 3aHENPOXOAHbIM OTBEpCTMEM, (anus) . B nmoBepxHOCTHOM
Cnoe NpOMEXHOCTH, TO €CTb B KOXe — MO CPefHen NuHUM uve-
€TCH NUrMEeHTUPOBaHHAas Morocka — LUOB NMPOMEXHOCTU (raphe
perinei), NEPEXOLALNA Y MY)X4IH B LLIOB MOLLOHKN.

Wcnonb3yembin B KNMHWUKE TEPMUH «MPOMEXHOCTbY NO-
Apa3ymeBaeT KOMMIIEKC MATKUX TKaHe! (KOoxa, MbllLbl, ¢ac-
L¥n), pacromnoXeHHbIN MEXLY anus 1 HapyXHbIMW NOMNOBLIMM Op-
raHamu. Y KeHLLUMH OH NpoCTUpaeTCs A0 3afHel cnaitku 6onbLumx
MomnoBbIX ryd, y MYX4YMH A0 MOLIOHKM, YTO aHaTOMMYeECKN Co-
OTBETCTBYET CYXOXMJIbHOMY LIEHTPY NPOMEXHOCTM (centrum
perinei s. corpus perineale). CnoBO «CyXOXWNbHbIN» U3 COBpe-
MEHHOW TEPMWUHOMOTUM UCKIIOYEHO, TaK KaK LIEHTP MPOMEXHOCTH
MMeeT BOMOKHUCTO-MbILLEYHbIN, @ HE CYXOXWIbHBIA XapakTep
ctpoeHus [10]. N peicTBMTENBHO, LLEHTP NPOMEXHOCTMU SBNSETCS
MecTOM (pukcaLmm (MPUKPEneHns) MHOMX MbILLL, TPOMEXHOCTU:
cnepean — m. bulbospongiosus, no 6okam — m. transversus

Puc. 2.

perinei superficialis, c3agn — nepegHue nyyku m. sphincter ani
externus.

Takum 06pa3om, 4YacTb MPOMEKHOCTM, COOTBETCTBYHLLAS
centrum perinei, B KNMHUKE Ha3blBaeTCs aKyLLEPCKON NPOMEXHO-
CTbIO 1 UMeeT 3HaYeHNe B aKyLIEPCKOM NpakTuke (pa3pbiBbl Npo-
MexXHocTU npu pogax) [14].

COOTBETCTBEHHO AENEHINI0 MPOMEKHOCTY HA aHarbHY U MO-
4enonoBy 00acTi B HeM BbILENSOT [Ba KOMMIEKCA MbILLIEYHO-
thacumanbHbix 0bpasoBaHni (puc. 2).

He nuwHum 6ygeT 0TMEeTUTb, YTO B KIIUHUYECKOW NuTepaType
(0TeYeCTBEHHOM U 3apyDEXHOM) OYEHb YACTO, NPAKTUYECKM MO-
BCEMECTHO, MCMOMb3YeTCs U TEPMUH — «Ta30BOe JHO», XOTS B
nocnegHem nsganum « Terminologia Anatomicay [33] TepmMuH «Ta-
30BOE [JHO» OTCYTCTBYET.

B knaccuyeckom yuebHuke B.H. ToHkoBa no aHatomuu yeno-
Beka [28] nop Ta30BbIM AHOM NOApa3yMeBanack COOCTBEHHAN Ui
npsiMokMWweyHas auadparma Tasa (diaphragma pelvis proprium
s. rectale), a mononHsiowas ero cnepean u CHU3y auadparma
HasblBanacb fo6aBOYHOM Mnm Moyenonosoit (diaphragma pelvis
accessorium s. urogenitale). B uHoctpaHHon nutepatype (aHato-
MWYECKOM, XMPYPrUECKON) K Ta30BOMY AHY OTHOCST NMapHbIE MbiLL-
Libl, MOgHMMatoLLMe, 3agHuiA npoxog (mm. levatores ani), npomex-
HOCTb B Y3KOM 3HA4YEHWM 1 NOCTaHanbHyto nnactuhy [7, 9].

Tunica dartos

Septum scroti [scrotale]
Fascia penis profunda [BUCK]
M. bulbospongiosus

M. ischiocavernosus

Membrana perinei

Ramus ossis ischii

Centrum tendineum perinei [corpus perineale)
M. transversus perinei superficialis

Pars subcutanea
Pars superficiafis
Pars profunda

Fascia perinei superficialis [COLLES]
Septum fibrosum

Tuber ischiadicum [ischiale]

Lig. sacrotuberale

M. pubococcygeus
M. puborectalis
M. iliococcygeus

Lig. anococcygeum - oTxoasue Ha3an BONOKHA
ot m. sphinter ani externus

M. gluteus maximus
Os coceygis

M. sphincter ani externus

M. levator ani

Myxckas npoMexHOCTb, BUA CHU3Y. Mblwybl 1 chacuum MoyenonoBoil 1 aHanbHoli obnacreli (no [19])
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lMpumeyaHue. B aHanbHoit 06nacTyt NPOMEXHOCTY MO CPeaHeit
NIMHAW MEXaY 3aAHENPOXOLHLIM KaHarNoM 1 XBOCTOBOI YaCTbio Mo-
3BOHOYHOTO CTONGa pacnonoxeHa CroMCTas MblLLEYHO-CBA304HASs
CTPYKTYpa, Ha3blBaemasi NoCTaHanbHOW NNacTUHKON. AHaTOMUYe-
CKI B NOCTaHarbHO NNacTVHKE BLIAENSIOT YeTbIpe Cros:

a) NepBbIN CIION (CaMbIil MOBEPXHOCTHBII), 06pa3oBaH BOMOKHa-
MW T0OKOBO-NPAMOKMLLIEYHON MbILLLIbI, KOTOPbIE MEPENETATCS C
nyykamu riyBoKon YacTy HapyXHOMO CCHMHKTEpa 3aAHEro NPOXoaa;

) BTOpOW cnom (pacnonoxeH rny6xe), obpa3oBaH CyXoxu-
NMeM NoAB3AO0LIHO-KOMYMKOBO MbILLbl B BUAE 3aLHEMNPOXOAHO-
KOM4MKOBOTO LUBA;

B) TPETW CroV NpeLcTaBNeH MNacTMHOObPasHbIM CyXOXM-
nmem nobKoBO-KOMYMKOBOM MbILLLbI, KOTOPOE MepenneTaeTcs ¢
nepeaHen KpecTL0BO-KONYNKOBOW CBSA3KOA;

r) yeTBepThIi cnoit (Hanbonee rny6okuit), 0bpasoBaH npea-
KpecTLoBoii dhacyyen (puc. 3) [6].

I. REGIO ANALIS.

l. a) Mblwubl aHanbHOM obnacTu.

B aHanbHOW 0bnacTi MbILLEYHY0 OCHOBY Anadparmbl obpa-
3yH0T [1Ba Crnost Mblly, — rnybokuin cnoit (Mbllwya, NogHMMarLLas
3a[HWIN NPOXO4 W KOMYMKOBAs MbILWLA) 1 MOBEPXHOCTHBINA CrOM
(HapyxHbIi1 ChuHKTep 3agHero npoxoga) (puc. 4).

Puc. 3.

N  ro
e T
{3

|

CxemaTnyeckoe U300paxeHMe aHaTOMUM MOCTaHaNbHOM
NNacTUHKM (yAaneHbl Koxa, NOAKOXHAsA KneTyatka, dacumm
MbILLL} NPOMEXHOCTH) (puc. aBTopa) [6].

1 — noctaHanbHas nnacTuHka v ee cnou: A — npeakpecTLo-
Basi dhacuus, B — nobkoso-konunkosas Mblwua, C — nog-
B3[I0LIHO-KONYMKOBas Mbllilia, D — no6KkoBO-NpsiMOKMLLIEYHAS
MbILILA; 2 — KOM4MK; 3 — KonumKkoBast MbllwLa; 4 — Gonbluas
AroAMYHas MbllLa; 5 — Mbllla, NOAHUMAIoLLAs 3aAHUA Npo-
X0fl; 6 — HapyXHbIit COMHKTEP 3aHEr0 NPOXOAA; 7 — MOBEPX-
HOCTHasi MonepeyYHas MblLLLa NPOMEXHOCTM

Puc.d.  Mbiwwbl MyXCcKoil NPOMEXHOCTH (HaTypanbHbIi npenapar) (puc. asTopa) [6].
1 — M. gluteus maximus; 2 — M. coccygis; 3 — M. levator ani; 4 — m. sphincter ani externus; 5 — m . ischiocavernosus; 6 — m . transversus
perinei superficialis; 7 — m . bulbospongiosus; 8 — lamina anorectalis; 9 — os coccygis; 10 — fossa ischioanalis; 11 — ligamentum

sacrotuberale; 12 — tuber ischiadicum.
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Puc. 5. CxemaTtuyeckoe n3obpaxeHue

MbIlWL, MPOMEXHOCTU MYXYUHbI
(yAaneHbl Koxa, NOAKOXHAA KneT-
yaTKa, hacLyMmn MblLL, NPOMEXHO-
CTU, IUYKM U MOLUOHKA) (puc. aB-
Topa) [6].

1 — m. bulbospongiosus; 2 — m.
ischiocavernosus; 3 — m. transversus
perinei profundus; 4 — m. transversus
perinei superficialis; 5 — m. levator
ani; 6 —m. sphincter ani externus; 7 —
lamina anorectalis; 8 — os coccygis
(npoekums); 9 — m. iliococcygeus;
10 — m. pubococcygeus; 11 — m.
puborectalis; 12 — lig. sacrotuberale;
13 — tuber ischiadicum; 14 — foramen
obturatorium; 15 — ramus superior
0ssis pubis; 16 — corpus spongiosum
penis; 17 — corpus cavernosum
penis.

Hanbonee BaXHOW C NO3WLMIA Kak (PYHKLMIA, TaK 1 KIMHUKA Npes-
CTaBMseTCS MblLULa, MOgHMMAtOLLas 3agaHuin npoxo (m. levator ani).

B 3aBUCUMOCTM OT MeCT Hayana OTZAeNbHbIX NopLmii m. levator
ani B Hel BbIZENAKT TpU YacTu, KOTOPbIE, HAYaBLLMCh Pa3aerb-
HO, NepenneTatTcs Mexay cobor B eé anameTpansHO NpoTUBO-
MOMOXHOM Kpae 1 COEAMHSIOTCS C MOMepeYHo-NonocaTbiMin Mbl-
LUeYHbIMW CTPYKTypaMu 3aAHENPOXOLHOMO KaHana, Braranuwia v
MoYeucnyckaTenbHoro kaHana. B Hanpaenennn cnepeau Hasag B
MbILLLE, NOSHWUMAIOLLE 3aHWA NPOX0Z BbIAENSIOT NI0OKOBO-KOM-
YWKOBYHO, NIOBKOBO-MPAMOKULLIEYHYIO M MOAB3AO0LIHO-KOMYNKOBYH
MbILLbI (pUc. 5, 6).

TloBkoBo-konymkoBas Mbiwwla (m. pubococcygeus) HaumHa-
€TCA OT 3a4Hel NOBEpXHOCTW NOBKOBbLIX KOCTEN M NepeaHen ya-
CTW CyXOXMIBHON YT MblLULbI, NOAHUMAIOLLEN 3aOHWA NPOXOA.
[yra npencrtasnsier coboi yTOMLLEHNE MPUCTEHOYHOTO NUCTKA
Ta30BOW (pacuny, MOKPbIBaKOLEN BHYTPEHHIOK 3anupaTenbHyio
MbILLLY, W MOeT cnepeaun Hasdag oT cumdu3a A0 CeaarnuLiHoN
ocT. OCHOBHasi 4acTb BOMOKOH NOBKOBO-KOMYMKOBOA MbILLLbI
NPUKPENNISAETCS N03agN NPSMON KUK K aHanbHO-KOMYMKOBOW
cBaske (lig. anococcygeum) u nepepHeit KpecTLOBO-KOMYMKO-
Bow cBs3ke (lig. sacrococcygeum anterius). MegnanbHyto yacTtb
No6KOBO-KOMYMKOBOW MbILLLbI YacTo pa3genstoT Ha bonee men-
kue 4acTu, 4tobbl pa3nuuatb Te BOMOKHA, KOTOPbIE CMBAOTCA
C MbILIL @MV NpeacTaTenbHON Xenesbl U NPOCTaTUYECKON YacTy

m

12 \ ~“‘3'§"'¥
il

1 <

T g&@%} 4
’ f"~"~"“"~//" 2 ,_-A 5
==

Puc 6. CxemaTnyeckoe M3oopaxeH1e MbILL, MPOMEXHOCTMU KeHWM-

Hbl (yAaneHbl KOXa, NOAKOXHAA kneTyaTka, hacLun MbiLL,
NPOMeXHOCTH) (puc. aBTopa) [6].
1 —m. ischiocavernosus; 2 — m. bulbospongiosus; 3 — m. trans-
versus perinei superficialis; 4 — m. obturatorius internus; 5 — m.
levator ani; 6 — m. gluteus maximus; 7 — lamina anorectalis; 8 —
m. iliococcygeus; 9 — m. pubococcygeus; 10 — m. puborectalis;
11 — m. transversus perinei profundus; 12 — rima pudendi
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YPETPbI Y MYXUMH, @ Y XKEHLIMH OKPYXalT 4acTb MOYencnycka-
TenbHOro kaHana Bbiwe m. sphincter urethrae externus u Bnne-
TalTCs B BepXHEOOKOBYI0 YacTb CTEHKM Braranuia. Hekotopble
BOMOKHa NIOBKOBO-KOMYMKOBOW MbILLL|bI MOMYYUNN MHAMBUAYATb-
Hble Ha3BaHWS, Takue kak: a) NobKOBO-NpocTaTMYeckas MbilLa
(m. puboprostaticus s. levator prostatae), 6) nobkoso-ypeTpans-
Has Mbiwua (m. pubouretralis), B) nobkoBo-BnaranuwiHas mbi-
ya (m. pubovaginalis), r) no6KoBO-NMPOMEXHOCTHAsH MbllLa (M.
puboperinealis). YacTb BOMOKOH NMOGKOBO-KOMYMKOBOW MBbILLILbI,
HasbiBaemass m. puboanalis, BNneTaeTcs B CTEHKY 3agHenpo-
XOZHOTO KaHana MeauanbHO OT NoOKOBO-MPSMOKMLLEYHON MblLL-
Lbl, ycunveasl, Takum 06pa3om, NpOAOMbHYI0 TMaAKOMbILLEYHYIO
060M04Ky 3agHENPOXoaHOro kaHana. Cpean MbILLEYHbIX MYyYKOB,
BrIETAOLWNXCS B CTEHKY KaHana Bbl4ensT nepeaHuin, 6okosow
W 3aHWA NYYKY.

lMepedHuit ny4ok NPOXOAWT MO NepefHeil CTEHKe NPSMON
KWLLKM 1 COEAUHSIETCS C rNyBOKOM YacTbio HapYXHOro CuHKTEpa
3afHero npoxoga B 06nactv aHanbHO-MPSAMOKULLIEYHOTO coeau-
HeHus (junction anorectalis).

BOKOBOW NMy4OK OKpYXaeT CTEHKY aHanbHOro KaHarna Hermo-
CPEACTBEHHO Haf HapyXHbIM CCOUHKTEPOM W COEAUHAETCS C HUM.
lMy4oK NPOXOAMT MO3adn NepefHero nyyka v AenaeT netno Ha
YPOBHE aHanbHO-NPSAMOKULLEYHOTO COEAMHEHMS, Bbille 1 C3aam
NO6KOBO-NPSMOKMLLIEYHON MbILULbI, 0Bpa3yst NNACTUHKY MbILULbI,
nogHWMaroLLen 3aaHui npoxoa. BonokHa netnu B 6onbLuen unu
MeHbLUE CTEMEHU CMELLMBAKTCA UM CAIMBAKOTCA C HAPYXHbIM
CCHUHKTEPOM 3aHEr0 Npoxoaa.

3agHuit My4oK COCTOUT M3 MbILLEYHO-aNOHEBPOTUYECKMX Nra-
CTMHOK, MO3TOMY HapyLIEHWe aHaTOMUYECKON LIeNOCTHOCTM Ui
COCTOSATENBHOCTY 3TUX 0Opa3oBaHuil, MOXET CTaTb NPEANOChIn-
KOM UMM MPUYMHOI OMYLLEHWUS M BbINa4EeHUS Ta30BbIX OPraHoB.

TNo6koBo-npsimokmLeyHas MbiwLa (m. puborectalis) coctasnset
CPEAHIO YacTb MbILULbl, MOOHUMAIOLLEN 3agHui npoxod. Hekoto-
pble aBTOPbl paccMaTpuBaloT 3Ty MbILLY Kak YacTb J0OKOBO-KOM-
YMKOBOW MbILLLbI. HECMOTPS Ha PacXOXAEHNEe MHEHUA aHAaTOMOB W
KMVHULMCTOB OTHOCUTENBHO NPUHAANEXHOCTYN TON MbILLLibI, €€ aHa-
TOMMIO, CBS3W W (DYHKLMM BCE MOHMMAIOT M OLIEHNBAIOT OMHAKOBO.

NobkoBO-NPAMOKMLLEYHAS MbILLILA HAYMHAETCS OT BHYTPEH-
Hel NOBEepXHOCTK NOBKOBLIX KOCTEN, 3aneras Gonee NoBepxHOCT-
HO, YeM NOOKOBO-KOMYMKOBas MblllLa, HampaBnseTcs Hasag W
nateparnbHO K BepxHeMy kpato m. sphincter ani externus, coegu-
HAETCS C aHaNOMM4HON MblLLEe APYron CTOPOHbI N03aan aHasb-
Ho-npsiMokumweyHoro uarmba (flexura anorectalis s. perinealis).
C3agyn OT MbIlLbl OTXOZAT: @) TOHKas acynanbHas nonocka,
koTopasi y4acteyeT B 06pa3oBaHuM NOCTaHanbHOM NAACTUHKA W
6) prbpo3HO-MbILLEYHbIE BOSTOKHA (Kak 1 OT NMOBKOBO-KOMYMKOBOM
MbILLbI) K NPeACTaTenbHON Xenese, BRaranuwy u K rnybokon
4aCTW HapYXHOTro CUHKTEPa 3afHEro nNpoxoaa.

NobkoBo-NpsIMOKMLLIEYHAS MbIlUL@ CMPABEANUBO CYUTAETCS
OCHOBHOW (DYHKLMOHAMNbHOW efuHuLen, hopMmupytoLein aHopek-
TanbHbIi yron 1, Takum obpasom, BO MHOrOM OTBETCTBEHHa 3a
OcHoBHble ha3bl gedekauum [8, 15, 34]. BcneacTsue TecHoro
nepenneTenus ¢ rnybokoit YacTbio HapYXHOro CUHKTEPA M NPo-
LOMbHON MyCKYNaTypom NpsiMoi KMLLKKM OBKOBO-NPSAMOKULLEYHAS

MblLILa OCYLLeCTBNseT UKCALMO NPSMOMN KWLLKW U 3afHenpo-
XOBHOrO KaHana.

lMoaB3aoLWHO-KOMYMKOBas: Mbiwla (m. iliococcygeus) Haum-
HaeTcs psAoM C NOBKOBO-KOMYNKOBOW MbILLLIEN OT CYXOXWMbHOM
By pacyum Tasa, a Takke OT cefanuHon ocTu. Myykn MblLLbl
UOYT KHU3Y, K3aaW U MeJnansHo UM, nepeMexasicb C anoHeBpo-
TUYECKAMM NNACTUHKAMU, MPUKPENAsioTCH K BHYTPEHHEN no-
BEPXHOCTW [BYX MOCNEOHNX KPECTLOBbIX MO3BOHKOB, KOMYMKY W
nepegHen KPecTLOBO-KOMYMKOBOW CBA3KE. Y MPSAMON KULLKK Myy-
K1 9TO MbILLULLbI NEpenneTanTcs ¢ nyykamu nobKOBO-KOMYMKOBOM
MbILLbI M BMeCTe 0OpasyloT BOKPYr KMLLKM NeTneobpasHbli 0x-
Bat. Cyrybo uHOMBMAYyanbHbIX (yHKUMA MbilLLa HE UMEET, OHa
(DYHKLMOHMPYET COBMECTHO C APYMMMMW YaCTAMMN MbILLL|bl, NOAHU-
matoLLeit 3agHui npoxog (mm. pubococcygeus et puborectalis), a
Takke B KOMMIEKCE C MblLLAaMK 3aHenpoxogHon obnactu (mm.
coccygeus et sphincter ani externus) (puc. 7) .

Mpumeyanmne. CyxoxunbHas ayra acumm Tasa (npexHee Ha-
3BaHue — arcus tendineus m. levator ani) npeacrasnser ytonuie-
HWe napueTarnbHOro NUCTKa (acuum Tasa, NoKPbIBAIOLWErO BHY-
TPEHHIOK 3anupaTenbHylo MbllwLy (fascia obturatoria) n naywero
cnepeau Hasag ot cumduasa 4o spina ischiadica.

OueHuBas B LieNOM aHaTOMO-(PyHKLMOHamNbHbIE OCOOEHHOCTH
m. levator ani ¢ NO3ULWA X KIMHUYECKOW 3HAYMMOCTW CreayeT
06paTuTb BHUMaHME Ha BaXHY A€Tanb CTPOEHUS 9TON MbILLLbI;
cTeneHb pa3suTus m. levator ani BecbMa BapbupyeT. MHoraa nyy-
K1 €€ 04YEHb XOPOLLO BbIPAXKEHbI 1 CMEXHbIE YacTy 3axoasT Apyr
Ha Apyra; B Apyrix cnyyasx oHa cnabo passuta u Mexgy nyuka-
M1 0bpasytoTes LWwenu, rae dacuum, NoKpblBaloLwye Ty 1 Apyryio
noeepxHocTu MblwLpl (fasciae superior et inferior diaphragmatic
pelvis) coeamHsitoTcs Mexay coboit. ATO MecTa NOTeHLManbHOro
oBpa3zoBaHus MPOMeXHOCTHbIX rpbik (hernia perinealis).

BwmecTe ¢ MblwLeit, NOAHUMAIOWEN 3afHWIA NPOXOA, OCHOBY
Anadparmbl Tasa B aHanbHOW 06nacTu COCTaBNsAET KOMYMKOBas
Mbllwya (m. coccygeus) (puc. 8).

KonunkoBas MblLiLa HaYMHaeTCs OT 3aAHEN NOBEPXHOCTY Ce-
[anuLLHOI OCTW 1, BEEPO0bPa3HO pacLUMpssich, MAET K BOKOBOMY
kpato 1-2 HWXHWMX KPeCTLOBbIX M 2-3 KOMYMKOBBLIX MO3BOHKOB.
Mbiwua TecHewnm o6pa3oMm CBsidaHa C KPeCTLOBO-OCTUCTON
cea3kon (lig. sacrospinale), nepemelumBasicb ¢ ee PpuUBPO3HLIMM
nyykamu. Y NMogen 4acto pyaMMeHTapHa U NpefcTaBneHa He-
CKOMbKAMMW MbILUEYHBIMI BOMIOKHAMW Ha MOBEPXHOCTU KPECTLO-
BO-OCTUCTON CBA3KW. HekoTopble aBTOpbI CYUTAIOT, YTO pa3BnThe
KOMYMKOBOW MbIWLbl HAXOAUTCS B 0OpaTHOM 3aBMCUMOCTM OT
pasBUTUS 3TON CBA3KM [7, 22].

HapyHblii cchuHKTEp 3agHero npoxoga (m. sphincter ani
externus) aHaTOMW4YeCKM OTHOCWTCS K MOBEPXHOCTHOMY CHOH
MbILLL, aHamnbHOW obnacTi. HenapHbli, MAOCKMIA, HAYNHAETCS OT
BEPXYLLUKN N BOKOBBIX YacTen Konyuka, 3agHenpoXoLHO-KOMYMKO-
Bown cBsA3ku (lig. anococcygeum) n NpuUnexatnx y4acTkoB KOXM.
MMyykn CUHKTEPA MOYT NOYTU caruTTanbHO, 06XodaT cnpasa u
CreBa 3afHENPOXOLHON KaHan U COEAMHSIIOTCS BMEpeaun Hero.
OHM MOZKPennstTCH @) MbILUEYHBIMA MyYKamyl NPOAOSBHOMO
CNosi MbILIEYHON 0BOMOYKM NPAMON KWLLKK, 6) MpsiIMOKMLLEYHO-
KonuMKoBOW MbllwLel (m. rectococcygeus). nybuHa oxeata
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ccygeum
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Puc. 7. Inadpparma Taza, xeHckas, Bug ceepxy (no [19])

aHanbHOrO KaHana CUHKTEPOM cocTaBnsieT 3-5 cm, TonwmHa
cuHKTEPa OKONO 8 MM.

B 1899 rogy H.B. Holl npegnoxun pas3genstb HapyXHbIi
CmHKTEP 3agHEero mpoxoga Ha TpU YacTu: MOAKOXKHYK0 (pars
subcutanea), noepxHocTHyt0 (pars superficialis) u rnyGokyto
(pars profunda) (puc. 9).

MopKoXHas 4YacTb pacnonoxeHa Hanbonee NoBEPXHOCTHO,
nog Koxei, cnepeau 1 c3agu OT anus nyykn 3TOW YacTW MbiLu-
Libl MEepeKpeLLMBalTCA C Myykamu NpOTUBOMONOXKHOW CTOPOHBI;
TonwmHa 0,5-1,5 c¢m, a Beicota 0,3-1,0 cM B 3aBUCUMOCTN OT
nona, Bo3pacTa u ¢uamyeckoro passutus. Cnepean BOSOKHA
9TOM YaCTW HAYMHAKTCA OT KOXM UM MOBEPXHOCTHOM dhacuum
MPOMEXHOCTI, @ C3aN OHU MEPENSIETATCS U NOKPbIBAKT CXO-
BALLNECS HOXKM MOBEPXHOCTHOM YaCTW HAapYXHOTO CQUHKTepa.
Y KEHLUMH 3Ta YacTb CHOUHKTEPA YAcTO pa3pbIBAETCS Npu pogax
1 paccekaeTcs Npu ANM3MOTOMMM.

MOBEPXHOCTHAs YacTb HapyXHOro CcduHKTEpa (camas
Gonbluas, ANMHHASA U MOLLHAsi, TONWMHOA U BbicoTom — 1,5
CM) pacnonoxeHa Bbille U natepanbHEe NOAKOXHOW YacTu.
Oxa HaunHaeTcs oT lig. anococcygeum, B KOTOPYHO BnneTaroT-
CS1 NEBbIE W NpaBble ee BOMOKHA, 1 NpOXoauT no 6okam oT 3ag-
HEMPOXOAHOTo kaHana. Takxe MbILLeYHbIE NMYyYK MOBEPXHOCT-

Lig. arcuatum pubis
V. dorsalis profunda clitoridis
ig. transversum perinei

Fascia mm., perinei
Urethra
Vagina

Canalis obturatorius

Fascia obturatoria

M. puborecialis et m.
pubococcygeus

Arcus tendineus
musculi levatoris ani

Rectum
M. iliccoccygeus

Spina ischiadica [ischialis)
Centrum tendineum perinei

M. coccygeus

M. piriformis

HOM YaCTW HapYXHOro cuHKTEpa BRneTawTcs B dacymnans-
HYI0 NNACTWHKY, OKPYXatoLyK cefanuiiHble Oyrpbl 1 B 3TOM
obnact COeAMHSAKTCH C MOBEPXHOCTHBIMW MOMEPEYHBIMU
MbILILAMK NPOMEXHOCTU (M. transversus perinei superficialis).
Y MyXX4YMH BOMOKHA MOBEPXHOCTHOW YacTu nepenneTawTcs
cnepeay B LEHTPE MPOMEXHOCTU, COELUHAACH C NYKOBUYHO-
newepucton mMblwwen (m. bulbocavernosus). Y XeHLWMUH OHN
NPUKPENNATCA K LEeHTPY NPOMEXHOCTW, pasfenswoTcs u,
npoxoas natepanbHO, JOCTUraloT HWXKHWUX BETBEW NOOKOBbIX
KOCTelN, rae ChvBalTCA C BOMOKHAMW MbIlLbI, CKUMaKOLLeNn
Bnaranuwe (m. constrictor cunni). MonoBble oTAMYMSA B aHa-
TOMUM NepeaHer YacTu NOAKOXHON U NOBEPXHOCTHOM NOpLUI
Hapy>XHOro COUHKTEPaA CNEAYET YUNTLIBATb NPU ONEPATUBHbIX
BMeLLIaTENbCTBAX B 3TON 0b6nacTy [24].

[nybokas 4acTb HapyXHOro CMHKTEpa 3afHero npoxoga
pacnonaraetcs Gonee LeHTpanbHO NpUbAN3nNTeNbHO Ha 3—4 cm
Bbllle YpOBHSA anus. BbicoTa 9ToOM YacTi okonmo 2,5 cM, Wupu-
Ha go 1,5 cm. C3agu rnybokas Yactb cuHKTepa acynanbHoi
MIaCTMHKON COEOMHEHa C KOMYMKOM U NOOKOBO-NPSMOKMLLEY-
HOW MbILLER, MPUYEM COEAMHEHWE C MbILLEN BbIPAXEHO MO
BCEMY BEpXHeMy kpato rmybokon nopuuu, 4to nmeeT 6onbluoe
(PYHKUMOHANBHOE 3HaYeHWe. YacTb BONMOKOH rnybokon 4acT
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fascia obturatoria

Arcus tendineus musculi levatoris ani
Canalis obturalorius

M. iliococcygeus
Rectum
Urethra

M. pubococcygeus
Vagina
M. sphincter urethrae

M. puborectalis et membrana perinei

M. compressor urethrae et m. sphinter

M. cocey
geus

M. levator ani

M. sphincter ani
externus

~

~\"
= Mm. transversi perinei
profundus et superficialis

urethrovaginalis (4acts m. sphinter urethrae)

Puc. 8. TasoBoe AHO, BMA ¢ MeauanbHOM cTopoHsi (no [19])

HapYXHOTO CMHKTEPA CMNETATCA C MOMNEPEYHBIMU MbiLLAMN
MPOMEKHOCTH (MOBEPXHOCTHOW M ry60KOi) 1 MOCPEACTBOM HUX
OUKCUPYIOTCS K CEAANULLHBIM KOCTAM. HapyskHbIN ChuHKTEp 3af-
Hero npoxoga 4pe3BblyaiHo pacTsxum. CoKpaLLeHNe HapyXHOro
C(MHKTEpa 3aBWUCUT OT BOMM YeroBeka, HO OH paboTaeT M aB-
TOMaTM4eCKW, B TO BpeMs kak m. sphincter ani internus geincr-
BYET TONbKO pedniektopHo. Oba cuHKTepa 06bIYHO HAXoaATCs
B COKpALLEHHOM COCTOSIHUM, paccnabnsioTcs npyu ONOPOXKHEHNN
NPSIMOIA KULLKW OT COAEPXKMMOTO.

3akaHunBas on1caHue CTPYKTYPHOI OpraH13aLmm MbilL 3aa-
HenpoxoaHoi 06nacTy, KpaTko M3NOXUM NX YHKLWK:

a) uKCMPYIOT NONOXEHME Ta30BOro AHa, AT OMOPY HaXo-
ASWMMCS B NONOCTAX Manoro Tasa U XMBOTa BHYTPEHHOCTSIMM,
4TO 0CODEHHO BaXHO AMNs YernoBeka BBUAY BepTUKanbHOrO Mo-
NOXEHNS €ro Tena, a Takke Npy MOBbILLEHNN BHYTPUOPHOLLHOTO
nasnenus [11, 25];

6) rmybokas 4acTb HapyXHOro cuHKTEpa 1 BOSIOKHA NOOKO-
BO-MPSIMOKMLLIEYHON MbILLLbI TECHO MepenneTanTcs U obpasyioT
Haubonee MOLLHY 4acTb (rMaBHYI 4acTb!) 3anupatenbHOro
annapata — aHopeKTanbHoe MbileyHoe konblo[16, 17, 26, 27],
KOTOpOE SBMSETCS ONPEAENSIOLLMM 3BEHOM MPSMOKULLEYHO-3a4-
HEenpOXOAHOTO CCOUHKTEPHOTO MEXaHN3Ma;

r) Y XeHwWuH ot m. levator ani oTxof4aT hBPO3HO-MbILLEY-
Hble BOMOKHA K Briaranuiyy W no3ToMy npu COKpalleHUn MblL-
Ubl 3aHs CTEHKa Braranuwa npuTarMBaeTcs K NepegHen w

BMecTe ¢ m. constrictor cunni MbilLbI CyXWBaOT BXOZ BO Bna-
ranuue.

l. 6). ®acumm aHanbLHON obBnacTu.

CHapyXn MblLULbl NOKPbITbI KOXEW, WMEIOLEN KIMHUYECKM
3HauMMble 0COBEHHOCTW: OHa TONCTas, CPacTaeTcs CO CrM3NCTON
000noyKoV 3aAHENPOXOLHOTO KaHana U MbILeYHbIMI MyyKamu Ha-
PYXHOrO CnHKTEpa 3agHero npoxofa, 0bpasys 3gech NyuncTble
cknagkv ¢ BonblUMM KONMMYECTBOM MOTOBbIX M CarnbHbIX KENes.
[unogepma v NOBEPXHOCTHas dhaclyst AaHHOM 06nacTu XopoLlo
BbIpaeHbl. B HUX pacnonaralTcs KOXHble BETBW BHYTPEHHEI
MOSIOBON apTepuu, NPUTOKM OQHOMMEHHOI BEHbI, TUMaTnyeckme
COCyZbl, MPOMEXHOCTHbIE BETBW MOMIOBOMO W 3a[HETO KOXHOTO He-
pBa begpa.

lMoBepXHOCTHasA, BbICTUNAlOWAs dacums NPOMEXHOCTH
(fascia perinea, fascia investiens perinei superficialis), cocTas-
nawwas Yactb oblen nogkoxHon dacuyuM Tena, NoKpbiBaeT
MbILLbI aHanbHOM obrnacti, Moyenonosoit obnactu u ganee
npoposnxaetcs B tunica dartos MOLLOHKM 11 MOBEPXHOCTHYO hac-
LMt0 MOMOBOTO YreHa.

CobcTBeHHas  acums  npomexHoct  (fascia  propria
peronei), NOKpbIBaKLLash MbllLbl aHabHON 0651aCTM CHU3Y Ha-
3bIBAETCS HWXHAS (hacuns guadparmbl Tasa — fascia inferior
diaphragmatis pelvis. [laHHas acuus ABnseTcs NPOSOIKEHN-
em coOCTBEHHOM chacumn sroguyHoi 0bnacTu, HaunHaschb oT
3afHero kpasi 6OMbLIOW ArOAWYHONA MbIWLbI, OHAa BbLICTUNIAET
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MblWwe4Hbie BONOKHA, NPUKPENNSKIOWMEcH K KOXe
B 06nacT ananLHOro 0TBEPCTUR
Plexus venosus rectalis (externus)

Linea anocutanea [HILTON]

Puc. 9. AHanbHbIN KaHan, 4acTh HapyXHOro chMHKTepa 3agHero Npoxoaa, cpes Bo hpoHTanbHoMi nnockoctu (no [19])

Bce cTeHku fossa ischioanalis, nogHumaetcsa no m. obturator
internus, JOCTWUraeT YpOBHA COEAMHEHWS 3TOW MbILbl C m.
levator ani 1 No HWXHeN MOBEPXHOCTWU MOCMEAHEro (MMeHHO
30ecb oHa HasblBaetcs fascia inferior diaphragmatis pelvis)
nepexogut Ha m. sphincter ani externus, a 3aTtem TepsieTcs B
kneTyaTke y 3agHero npoxoda. Knepeam oHa goxoguT go 3ag-
Hero kpast m. transversus perinei superficialis u npogonxaetcs
B hacLium, NOKPbIBAKOLLME W PA3AeNsiomne yKe MbIlLbl MoYe-
nonosoit obnacty.

CBepxy, MbllLbl rmybokoro crosi TasoBow Auadparmbl no-
KpbITbl BEpXHel dhacumeit gunadparmbl Tasa (fascia superior
diaphragmatis pelvis) (puc. 10).

[aHHas acuns npeactasnseT coboi npofomkeHue dac-
LWN, BbICTMNAIOWEN BHYTPEHHIO NOBEPXHOCTb DPIOLLHOI CTEH-
kn (fascia endoabdominalis), a umMeHHO TOI ee 4acTu, koTopas
MOKpbIBAET MOMEPEeYHy MbllwLy xuBoTa (fascia transversalis).
MocnegHss CnyckaeTcs BHW3, NEpPeKuabiBaeTCS Yepes noa-
B3[OLWHbIA rpebeHb, C KOTOPbIM NAOTHO (PUKCUPYETCS, a 3aTeEM
naet B DonbLUON Ta3, noxack Ha m. iliacus, m. psoas major u m.
psoas minor. 3gecb oHa nomyvaeT HassaHue fascia iliopsoas. U
Ha YpOBHE norpaHnyHoit nuHuuM linea terminalis HenocpeacTeeH-
HO NpoJomKkaeTcs B Ta3oByto acumio (fascia pelvis seu pelvica).
B TasoBoit chacuuu, kpome napuetansHoro nuctka (fascia pelvis
parietalis), NOKpbIBAOLLEro BCE CTEHKM Manoro Tasa W MblLLbl
Ta30BOW Auadparmbl, BbIAENSIOT BUCLepanbHbli NUcTok (fascia
pelvis visceralis).

MapueTanbHbli NUCTOK Ta3oBOW (hacuun pacliennsercs
Ha [Be NNacTUHKW: naTtepanbHyl W MeauanbHyto. JlaTeparns-
Has nnacTtuHka (fascia pelvis parietalis s. fascia endopelvina)

npogomkaetca no m. obturator internus (fascia obturatoria)
Janblle KHU3y, TAe Mblya obpasyeT naTepanbHyl CTEHKY
cefanuiyHo-aHanbHom amku, fossa ischioanalis. MeguanbHas
nnacTMHKa NapueTanbHOro NUCTKa TasoBOW (hacLuu NOXUTCS
Ha BepXHIOK NoBepxHOCTb M. levator ani u ugeT Jo YPOBHs npu-
KpenneHns MbllLbl (OKOHYaHus Mbiwubl). OHa monyyuna Ha-
3BaHMe — BepxHaa acums auadparmbl Tasa (fascia superior
diaphragmatis pelvis).

BucuepanbHbIit IMCTOK NpeacTaBnsieT coboil Ty YacTb Taso-
BOW chacuym, KoTopast C BEpXHeil noBepxHocTu m. levator ani (T.
e. fascia superior diaphragmatis pelvis), nepexoguT Ha opraHbl
Ta3a (MOYeBOM My3bipb, NPAMYIO KULLKY NPeaCTaTenbHyLo XKerne-
3y, Bnaranuie), dopmupys cesasku (ligamenta) n neperopogku
(septa): a) Hanbonee knepean, MeXAY CUMDUIOM U HUXHEN Ya-
CTbIO MOYEBOTO My3bIps (Y KEHLMH) U MeXZy AHOM MOYEBOrO
ny3bipsi U NpocTaTon (y MyxunH) napHble ligamenta pubovesicale
et puboprostaticum laterale; 6) Hanbonee k3agu, CBA3KY Mexay
npsiMOi KnLwkoit u kpectuoMm — lig. sacrorectale (seu lamina
sacrorectale); B) y XeHLWH UMEIOTCH OTPOCTKW hacLmm Mexay
MOYEBbIM NMy3bIPEM W BMArannLLieM, a Takxke Mexay Braranuiiem
W NPSIMO KULLKOIA; ) NPOX0oAs B MPOMEXKYTOK MeXay MOYEBLIM
ny3bipem (¢ prostata u vesiculae seminales) cnepeam n npsmoi
Kuwkoi c3aau, lamina visceralis y MyX4nH coefuHsieTcs C Ta-
KOV ke hacumeit NpOTUBOMOOXHOM CTOPOHbI, BCEACTBIE YEro
MeXay dTUMKU opraHamu ¢hopmupyeTcs (pPOHTANbHO pacnoso-
KEHHAs NNacTWHKa — MPSMOKULLIEYHO-My3blpHAs Neperopod-
ka (septum rectovesicale); €) y XeHLMUH B NPOMEXYTKE MEXIY
Bnaranuwiem n npsiMon KuLKkoi lamina visceralis fascia pelvis
hopMUpYET MEXAY 3TUMU OpraHami (OPOHTANBHO PacNONOXeH-
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Symphysis pubica
Lig. arcuatum pubis

V. dorsalis profunda clitoridis

Lig. pubovesicale (y Myx4nH
lig. pubaprostaticum)

Lig. transversum perinei
Arcus tendineus musculi levatoris ani

Canalis obturatoriug

Lig. pubovesicale (y Myx4uH
lig. puboprostaticum)

Arcus tendineus fasciae pelvis

Fascia diaphragmatis pelvis superior

Fascia obturatoria

Mouesoi ny3bipt NPUMOAHAT i
OTBENEH Ha3zag (hacuua ynaneHa)

Lig. umbilicale medianum (urachus oTpesaH

A. vesicalis inferior et a. vaginalis
Ureter

Puc. 10. TazoBas chacums, ee npousBogHsbie (no [19])

HYI0 NNacTUHKy — MPSIMOKWLLEYHO-BNAranuLLHyo Neperopoaky
(septum rectovaginale). Takke BucLeparnbHas nnacTuHka Taso-
BOM hacumm nogxoauT K GOKOBBIM MOBEPXHOCTSIM OpraHoB Ma-
noro Ta3a u obpasyer s HUX pacLuanbHOe Braranuwe umm
Kancyny: Ans pacLUMpPEeHHOM YacTu MpsMOi Kuwkn — capsula
ampulae recti (s. Amussati) 1 ans npeacTaTenbHoOR xenesbl —
capsula pelvioprostatica (s. Retzii).

[laHHble NPON3BOAHbIE BUCLIEPANbHOTO NIMCTKA Ta30BOM (hac-
LM (OMKCMPYIOT MOABVKHbBIE OpraHbl Maroro Tasa v pasaenstoT ux
mexay coboit. B npoktonorum obpasoBaHns BUCLEPANBHOTO JINCT-
ka Ta3oBOM hacLmm (Neperopogkm) UCMoNb3ylTCs kak nnactuye-
CKWUI MaTepuarn npu onepaTyBHOM NEYEHNN CBULLEN NPSIMON KULLIKA
[3] v Bnaranumwa.

Takum 0Opasom, MbllwLbl Ta3oBoro AgHa (mm. levator ani,
coccygeus et sphincter ani externus) 3aknioueHsl Mexay ABYMS
cacumamu (fascia superior diaphragmatis pelvis et fascia inferior
diaphragmatis pelvis) n Bmecte 06beAMHSIOTCA NO4 TEPMUHOM
avadparma Tasa (diaphragma pelvis), koTopasi onpegenset Bce
(DYHKLMM aHanbHOM obnacTy.

Il. REGIO UROGENITALIS.

II. a) Mbiwybl MOYenonoBon o6nacTu.

B MouenonoBoit 0651acTi MbiLLbl PacnonoXxeHbl B ABa COS.
MbILLLBI NOBEPXHOCTHOTO Crost (MyKOBUYHO-TybuaTas, cemanmu-
HO-MeLLepucTas 1 NOBEPXHOCTHAs MONepeyHas MbiliLa npomex-
HOCTY) 1 MbILLbI rAyBokoro cnost (rmybokas nonepeyHas Mbiliya

MPOMEXKHOCTI 1 HAPYXHbI CHUHKTEP MOYEMCIYCKATENBHOrO Ka-
Hana) (puc. 11).

Y KEHLUWH MbILLLbI MOBEPXHOCTHOIO COS Pa3BUThbl 3HAYUTEMb-
HO cnabee, YeM y MyxumH. Tak, nonepeyHasl NOBEPXHOCTHAsH MbILL-
Lia MPOMEXHOCTM (M. transversus perinei superficialis) moxeT oTcyT-
CTBOBaTb Ha OAHON WnKM Ha oBeux cTopoHax. PacnonoxeHa oHa y
3aHero kpasi Mo4enonoBol obnacTi, NpeacTaBnseT cobol TOHKYI0
MbILUEYHYH0 NOMOCKY, WAYLLYK0 NOMepek NPOMEXHOCTM, B ryOOKOM
Croe MOAKOXHOWM KWPOBOW KneTyaTku. JlaTepanbHbiMW KOHLaMu
MPUKPENnseTcs K BETBM CeAanMLLHON KOCTW BO3Ne CeAanyLLHOro
Byrpa, MeamanbHblil KOHeL, NePeKPeLLMBAETCs N0 CPEANHHONM NIMHIN
C O[HOMMEHHO MbILLLIEN MPOTUBOMONOXKHOM CTOPOHBI, 4YaCTUYHO
BNETAETCs B NYKOBUYHO-TYOHATYIO MbILLLLY, YACTUMHO B HAPYXXHBbII
CuHKTEP 3aaHero npoxoda. OYHKLUMM 3TOM MbILLLbI ONpeaensioT
KaK HesHauuTenbHble, HO OHa y4acTBYET B YKPEMMEHM MOYENoro-
BOV1 06NacT, @ y MyX4uH B oUKCaLM HOXKeK NONOBOTO YreHa.

CnepytoLLme MbiLLLbI TOBEPXHOCTHOTO CMOS UMEIOT XapakTep-
Hbl€ MOMOBbIE Pa3nnNyus, 0CODEHHO NYKOBUYHO-Ty64aTas MbilLa
(m. bulbospongiosus). Y My4MH ABE CUMMETPUYHO PaCcMONOXeH-
Hbl€ MMNACTUHKM 3TOM MbILLLbI OXBATbIBAKT HWXHEID M BOKOBbIE
MOBEPXHOCTM NYKOBULIbI MOMOBOTO YNeHa O MecTa COeanHEHUs
neLepucTbixX Ten. B 3aBUCUMOCTY OT Hayana MbllLbl, B HEWA Bbl-
BENsoT TPU CMOsi: MOBEPXHOCTHbIN — OT BenoyHoi 06onoyku
bulbus penis; BTOpol croi — 0T NOBEPXHOCTHOM thacLun; TPETUN
cnow, rmyb6okuin — OT 3afHen YacTu NYKOBMLbI MONOBOrO YMeHa.
Bnepenn Mbiwla 3akaH4mMBaeTCA B (hacuyui Ha Tbifle NONOBOro
urieHa, C3aauM KOHBEPrupyeT C MOBEPXHOCTHOI NOMNEPEYHON MbiLl-
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Clitoris

Ostium urethrae
externum

Vagina

Fascia perinei superficialis [COLLES]

M. ischiocavernosus

M. bulbospongiosus
Bonokha ot m. sphinter ani externus,
upyune K ramus ossis ischii

Membrana perinei

M. transversus perinei
superficialis
Fascia perinei superficialis [COLLES)
Centrum tendineum perinei [corpus perineale]
Monepe4xsie s8ookHa ot m. sphinter ani externus,
uaywme K m. transversus perinei superficialis
Pars profunda

M. sphincter X
A epxtemus Pars superficialis
Pars subcutanea
) M. pubococcygeus
M. levator ani M. puborectalis

M. iliococcygeus
M. gluteus maximus

Lig. anococcygeum - oTxonswme Hazag BOMOKHa OT M.
sphinter ani externus

Ramus
/ossis ischii

Anus

Puc. 11. XXeHckass npomexHOCTb, BUA CHU3Y. Mbiwwbl 1 hacLmm MoyenosioBoii U aHanbHoi o6nacten (no [19])

e NPOMEXHOCTW M NEepedHUM KpaeM HapyxXHOro CeuHKTepa
3a[iHero npoxoja.

Mpw coKpaLLieHnn caaBnMBaET NYKOBULY, NELLEPUCTbIE Tena,
AOpcanbHyl0 BEHy MOMOBOro uneHa, bGynbboypeTpanbHble xe-
nesbl, y4acTBys TeM CaMbiM B 9peKLMW, a Takke cnocobeTeyet
BbIOpacbiBaHNIO CNepMbl U MOYM U3 MOYEWCTYCKATENbHOrO Ka-
Hana. YCTaHOBMEHO, YTO Y MYXYWH, NEPEHECLUMX TpaBMy Mpo-
MEXHOCTW 1 ONepyUpOBaHHbIX MO MOBOAY CTPUKTYPbI ypeTpbl (Ha
CErOAHALLHNA feHb, Hanbonee pacnpoCTpaHeHHbIMM JOCTYNamu
K 3agHel Yactu ypeTpbl fBRsTCA NGO MPOAONbHLIN paspes
m. bulbospongiosus, 6o ee nonepeyHoe pacceyeHne y MecTa
MPUKPENNeHust), kak OCROXHEHWe (POPMUPYIOTCH 3peKTUrbHble
HapyLweHus, 00yCOBMEHHbIE CHINKEHNEM (DYHKLMN MblLbl [1].

TNykoBn4HO-ry6yaTas Mbilla y XeHLiuH, obpasytollas xa-
PaKTEpHYI0 «BOCbMEPKY», BCMEACTBME CBOEro MONOXEHUS:
OKpy)XaeT 0TBepCTMe Braranuiya, COOTBETCTBEHHO CyXMBaeT
€ro npu CokpaLleHnu, aTa yHKLMS 0bycnaBnuBaeT elye 0f4HO
ee HasBaHue — m. constrictor cunni, Mbiwya, CKUMaroLas
BXOA BO Bnaranuiie. HaunHaeTcs OHa OT LEeHTpa MpPOMEXHO-
CTW, HEKOTOPbIE BONOKHA HEMoCpeCcTBEHHO OT m. sphincter ani
externum, o6oiins oTBepcTUe Bnaranuila ¢ 6okoB, HanpasnseT-
cs Knepeaw, roe npukpennsetcs k 6enoyHon 060mnouke knuTo-
pa. YacTb rnyBoknx My4koB 3TON MbILLLIbI OKPYXAKT HapyKHOe
OTBEPCTME MOYENCMYCKATENBHOTO KaHana 1 HasblBalTCs ype-
TpoBarmHanbHbIM chuHkTEpPOM (M. sphincter urethrovaginalis).
Ha cBoem nyTu nykoBWYHO-ry64aTas Mbilula NPUAEKUT K xe-
nesam npeggBepus W natepanbHON YacTu NykoBMLbl NpeaaBe-

pusi, NpU COKPaLLeHWM CLAaBMMBaeT BeHbl, OTBOASLLME KPOBb
ot bulbus vestibule, cnoco6cTBYeT ux HanoneHuw, cxumaet
glandula vestibularis major. M. bulbospongiosus 4acto nog-
BepraeTcs pas3pbiBaM W PacCe4yeHnsiM B pogax M TPYAHO BOC-
CTaHaBNMBAETCA MpU ylMBaHuUsX. Hapsgy, ¢ mokasaTensmu
TOMLWHBI 1 BbICOTbI MPOMEXHOCTU, LINPUHA MbILIEYHBIX MY4YKOB
NYKOBUYHO-TyGYaTON MbIWLbl (B HOPME He mMeHee 14 mm) sB-
NSETC KPUTEPUEM COCTOSTENBHOCTU TA30BOMO [HA Y KEHLMH
[4, 13, 18]. HecocToATeNbHOCTb MbILUL, TA30BOTO AHA — aKTy-
anbHas npobnema COBPEMEHHOW TMHEKONOMMK, MPOSBASETCS B
BUAE CHWXEHUs U ocnabneHns ToHyca MblleyHo-acLuanbHbIX
CTPYKTYp, YTO NPWUBOAMT Nponancy Ta3oBblX OpraHoB [2] , He-
AepXaHuio Mouu 1 kana [23].

TpeTbs MbILLLA NOBEPXHOCTOrO CMOS — 3TO CeAanuLiHo-ne-
wepucrtas Mbiwua (m. ischiocavernosus). imeeT Bug ANMHHON
Y3KOM MbILIEYHON NOMOCKM, NapHas. HaumHaeTcs y3kum Cyxoxu-
nMem OT BHYTPeHHe! NOBEPXHOCTW cefanuiiHoro byrpa, 0bxo-
OWT HOXKY MELLepucToro Tena nonoBoro YneHa (Knutopa) v Ha
TbINIbHOW CTOPOHE TepseTcs B ero GenoyHoi obonouke. MHoraa,
JOCTUMHYB ThIfIbHOW MOBEPXHOCTM COrpus cavernosum  penis,
NepekpeLLMBaeTCs ¢ OQHOMMEHHOW MbILILEe NPOTUBOMNONOXKHOM
CTOPOHbI, 06pa3yst nogobue netnu. Mpu cokpalleHnn cnocobet-
BYET 3PEKLMM MOSIOBOTO YNEHa UMK KUTOpa, CAABMNMBas BEHO3-
Hble cocybl, 0BycrnaBnmBas 3acToi KpOBW B MELLEPUCTbIX TENaX.

K wmbiwyam rnybokoro cnos mo4venonoson obnactu (puc.
12) OTHOCUTCS HaPYXHbIN CHUHKTEP MOYEUCYCKATENBHOTO Ka-
Hana (m. sphincter urethrae externum). 3T1a Mbiwya 3aHUMa-
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Crus
clitoridis

-

Ramus '
inferior ossfs
pubi

Bulbus
vestibuli

Membrana perinei

Glandula vestibularis major
[BARTHOLIN]

Urethra

M. sphincte urethrae

Membrana perinei
(ornpenaposana)

M. compressor urethrae
M. sphincter ureterovaginalis
Vagina

M. transversus perinei
profundus

Puc. 12. XXeHckas npoMexHOCTb. MbiwLbl MOYenonoBoi o6nactu, rny6okui cnoii (no [19])

€T NPOCTPAHCTBO MEXAY HWXHUMU BETBAMU NMOBKOBBIX KOCTENR,
MPUKPENASASACh K HUM CBOMMM nepudepnyecknmn myykamu. Lien-
TpanbHble Xe BOMNokHa, bonee rnybokue, Kpyrosble OKpyxatoT
nepenoHYaTylo (MPOMEKYTOYHY0) YaCTb MOYEUCNYCKaTENbHOrO
KaHana y MyX4uH, a Yy XEHLLMH — MOYencnycKaTenbHbIA kKaHan.
Kpome TOro, y MyX4uH 9Ta MblllLa COEAMHSETCS C npeacTa-
TEeIbHON Kene3on, a y XeHWWH ¢ Bnaranuwem. Mommmo no-
NepeyHo-nonocaThbiX BOMOKOH B AaHHONM MblWLe B HEGOMbLIOM
KoNnW4ecTBe MPUCYTCTBYET W rnagkas MyckynaTypa. [naBHas
(YHKLUMS MbILLBl CKUMATENsi MOYEMCNYCKATENbHOTO KaHana
fCHa M3 Ha3BaHus ee, m. sphincter urethrae externum — ato
NPOU3BOSIbHbIN CUHKTED.

Ksagwu oT on1caHHON MblLLbl pacnonaraetcs rnybokas none-
peyHas MblllLa NpOMEXHOCTH (M. transversus perinei profundus),
4TOObI €€ OTKPLITH, HEOOXOAMMO YAANUTL COrpus spongiosum et
bulbus penis, m. bulbospongiosus. Y XeHLMH 3Ta MbilLa npea-
CTaBfieHa rnagkon MblleYHOI TKaHbo. Mbiwla napHas, y3kas,
Hebonbluas HauMHAETC Ha cefanuiyHbix Oyrpax M Hanpas-
NAETCS K CPEAUHHON NUHUK, TAe COeANHAETCS C OQHOMMEHHOM
MblLWLEN NPOTUBOMONOXHOM CTOPOHbI. M. transversus perinei
profundus yyacTByeT B 06pa3oBaHMM LiEHTPa MPOMEXHOCTU U
YKpennseT MoYenosnoByo obnacTb.

II. 6) ®acumu moyenonoBoii obnacTu.

lMoBepxHoCTHas, acums npomexHocTu (fascia perinea,
fascia investiens perinei superficialis) nokpbiBaeT cHu3y (cHapy-

W) NMOBEPXHOCTHbIE MbILLLbI MOYENONOBO 0bnacTu, B 3T0i Ya-
CTW Tena YenoBeka BbipaxeHa crnabo.

Kak GbIno cka3aHo BblLe, COOCTBEHHAA hacLmst MPOMEXHOCTH
(fascia inferior diaphragmatis pelvis), NOKpbIB MbILLLbI aHaMbHON
obnactw, y 3agHero kpasi m. transversus perinei superficialis npo-
AomkaeTcs B hacLum Mo4enonoBoil obnactn — membrana perinei
et fascia diaphragmatis urogenitalis superior. O6e oHu npukpenns-
I0TCS C KX/I0/A CTOPOHbI K HUXKHE BETBW NTOBKOBOM KOCTH M BETBU
CefanuLLHOM KOCTEl, a Takke CpacTanTCs CO CTEHKaMu MOoYeu-
CrycKaTeNbHOMO KaHamna, a y eHLUMH U CO CTEHKOW BRaranmia.
Mexay atumm dacumamm obpasyercs rny6okoe nNpocTpaHcT-
BO NPOMEXHOCTK (spatium perinei profundum), B kKOTOpOM Haxo-
AATCA MblLLbl ry6okoro ¢nos, a Takke GynbboypeTpanbHblie (Ky-
NepoBbl) Kenesbl Y MyXYUH U Gonblume Xenesbl NpeaaBepus
(BapTonuHOBBI) Y XeHLLUMH. AMEPUKAHCKUE YYeHble, u3yyaroLpe
MPOMEXHOCTb, Yka3blBalOT Ha TO, YTO FyDOKMiA MELLOK (MpocTpaH-
CTBO) NPOMeXHOCTM (spatium perinei profundum), usonupoBaH He
MOMHOCTbIO, Byy4n OTKPLITHIM BBEPXY, NPOCTUPAETCS B Ta3, Tak
4TO CcTapble TepMuHbI diaphragma urogenitalis, fascia diaphragma-
tis urogenitale inferior et fascia diaphragmatis urogenitalis superior
craHoBsTcs BecembicnenHbiMm (puc. 13) [30, 31, 32].

lMpomexHocTHas MembpaHa (membrana perinei) paHee Ha-
3blBanacb «HWXHAS dpacumsa mMouenonoBow Auadparmbiy,
pasgenss NoBEPXHOCTHBIA 1 Fy6OKMiA COW MbILLL, NAOTHO cpa-
LeHa C Myykamu MbILEYHbIX BOMOKOH rnybokoro cnosi. Caaaw
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Symphysis pubica
Lig. arcuatum pubis
Lig. transversum perinei
Lig. suspensorium clitoridis
M. sphincter urethrae et m. sphincter urethrovaginalis
Membrana perinei
Spatium perinei superficiale

Fascia perinei superficialis [COLLES]

Centrum tendineum perinei [corpus perineale] 3
Fascia diaphragmatis pelvis superior

Fascia diaphragmatis pelvis inferior

y3blpHasn pacuns

MarouHo-Bnaranuukas acums
Mpsimokuweynas Gacums

Lig.
anococcygeum

M. sphincter ani

M. levator ani externus

Puc. 13. XXeHckas npomMexHOCTb, cxemaTtuyeckoe usobpaxenue (no [19])

OHa BMMETAETCs B HapYXHbIl CHUHKTEP NPsAMON kuwku. Ceepxy
MOKpLIBAET MeLyepucTbie 1 rybyatele Tena ¢ m. ishiocavernosus
et m. bulbospongiosus.

Co CTOpOHbI MOMOCTM Manoro Tasa riyboKUA COM MblLuLy
MOKPbIT BEPXHEN hacumen moyenonosoil auadparmsl (fascia di-
aphragmatis urogenitalis superior). /cnonb3oBanne 31oro ycra-
pEeBLUEro TepMMHa NPOAMKTOBAHO akTUBHbLIM ynoTpebneHnem ero
B NpaKTU4eckon MeauLmHe, y4ebHol nutepatype. A1a dacuns y
MYXXUMH CpaLLeHa C Kancymnow npocTathl.

Okono nepegHero kpas m. transversus perinei profundus
obe acuuu moyenonoBor obnact COeAUHSTCS B none-
peunyto cBasky (lig. transversus pelvis) (Carcassoni), kotopas
noeT CBepXy 1 cnepeam oT MoYencnyckaTenbHoro kaHana (ero
MPOMEXYTOYHOM YacTW Yy MYXYMH), U HEMHOTO He LOXOAUT
lig. arcuatum pubis. B HebonbWwoM LeneBngHOM NPOCTpaH-
CTBe Mex[ay 3TUMM cBszkamu npoxoasT a. et v. dorsalis penis
(s. clitoridis), HepBbl NONOBOro uYneHa, kNUTOpa, BRaranuwa u
NyKOBWLbI NPeAABepUs.

Ha 3agHem kpae rmyGoKoM nonepeyHoii MbiLLLbl MPOMEXHOCT-
Hast MemBpaHa 1 BepXHss (hacLmm MOYENornoBoi anadparMbl Takke
CMblKaloTCsl, 06pa3ys O6LLYI0 TOHKYH0 COEANHUTENBHOTKAHHYO nna-
CTUHKY, NPUKPbITYI0 M. transversus perinei superficialis 1 yuacTsyto-
Lyto B 06pa3oBaHnm LIEHTPa NpOMEXHOCTI. HeobxoanMo oTMeTUTb,
4To (hacumM Mou4enonoBoit obnacT Gonee pPasBUTbI Y KEHLLWH.

3AKNIOYEHUE

B 3akmioyeHne Mbl MOxeM 0603HaumTh:

1. CocTaB MbileYHO-hacLmanbHOi NIaCcTUHKA MOYEnonoBon
obnactu: Fascia perinei superficialis — mm. bulbospongio-
sus, ischiocavernosus, transversus perinei superficialis —
membrana perinei — mm. transversus perinei profundus,

sphincter urethrae externum — fascia diaphragmatis urogeni-
talis superior.
2. MbliweyHo-thacunanbHOM cocTaB aHanbHon obnactu: Fascia
perinei superficialis — fascia inferior diaphragmatis pelvis —
m. sphincter ani externum — mm. levator ani, coccygeus —
fascia superior diaphragmatis pelvis.
A TakKe KpaTko M3NOXWTb OCHOBHbIE MOMOXEHNS U3y4aemon
TEMBI:
a) MbIlLbl TA30BOM M MOYENONOBON 06nacTell, NoKpbiBakoLme
ux pacumn, 06pa3yloT NPOMEXHOCTb, KOTOpas ABMSETCS OC-
HOBHOI OMOPOW ANS OpraHoB BPHOLIHON MOMOCTW U Manoro
Ta3a;
thacumm Ta3oBOA M MOYENonoBoit obnacten, pasgensst ux
MbILLLbI, CMOCOBCTBYIOT paLyOHanbHOMY MPUSIOKEHUIO W
pacnpefenexuio Cuibl MbILLEYHbIX BOMOKOH BCEX MbILLL| Npo-
MEXHOCTMW NPK BbINOMHEHUM UMM CIOXHBIX, PU3NONOTMYECKN
BaXXHbIX, HO Cyry6o MHAMBMAYANbHBIX PYHKLNR;
B) OrpaHM4MBas KneT4yaTouHble MPOCTPAHCTBA Manoro Tasa,
thacumm onpenensT NoKanu3aumio BOCManMUTENbHbIX Mpo-
L|eCCOB M MyTV BOIMOXHOIO PacnpoCTPaHEeHUs HOS B HUX.

=)
—
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MATOIEHE3 APTEPUATIbHOW TMNEPTEH3UU (NEKLKSA)

© Omutpunin Uropesnd Bacunesckuit, Ctanncnas leopruesuy banangos, KpuctuHa AnekcaHaposHa
AHucumosa, MapuHa BuktopoBHa 3aBropogHsis

MepBbiit CaHkT-MeTepbyprekuil rocynapCTBEHHbIA MEAULMHCKNN yHUBEpCUTET UM. akagemuka W.M. Masnosa. 197022, CaHkT-MeTtepbypr, yn. MlbBa
ToncToro, 4. 6-8

KonTtaktHas uidopmaumsa: mutpuin ropesny Bacunesckuin — [OLEHT, A.M.H. kadeapbl XMpyprun (akynsTeTCKoM ¢ KypcoM nanapockonu4eckoi
XWUPYPriv 1 CepLeYHo-COCYANCTON XMpYprim ¢ knuHukoi. E-mail: vasilevsky1969@gmail.com

Pe3slome: lMopaepxaHue aptepruanbHOro JaBneHus Ha HeobxoAMMOM YPOBHE ABNSETCS afanTUBHbIM MEXaH3MOM
opraHuama. B HopMme OH perynupyeTcs B 3aBUCUMOCTM OT COCTOSIHWS, B KOTOPOM HaxOAWUTCS YenoBek. B MOMeHT
CTPECCOBOW CUTYaLMM UK DM3NYECKOrO HAMPSXKEHWS aKTUBU3UPYETCA cuMnaTnieckast HepeHas cuctema. MNosbiwexne
apTepuanbHOro 4aBneHust Npu CUMNaTUYECKON CTUMYNALMM SBASETCS OLHUM W3 NPOSIBNEHUN FeMOAUHAMUYECKNX
M3MEHEHWI, HanpaBneHHbIX Ha LieHTpanu3aLmo kKpoBoobpalleHns. Mpu 0TCYTCTBUN ONACHOCTM CUMNATUYECKUE UM-
NynbChbl YPaBHOBELLMBAIOTCS BIIMSIHWEM NapacuMnaTMYeCKon CUCTEMbI, U AaBIEHUE YAEPXKMBAETCSA HA HOPMaTbHOM
YPOBHe. HeiporymoparbHas cuctemMa oka3blBaeT CBOE BAUSHUE HA reMOAMHAMUKY Yepes3 perynsaTopHble oTAemMb
LleHTpanbHON HEPBHOW CUCTEMBI, UCTIOMHNUTENBHbIE NEpUdepuIeckne CTpYKTYpbl M BUONOrNYEeCKN aKTUBHbIE BeLle-
CTBa. HepBHbI UMNYNbC, pacnpoCcTpaHsasCh N0 CUMNATAYECKUM UM NapacuMnaTUYECKUM BONOKHAM, CTUMYNUpyeT
BbICBOOOXKAEHME OMONOrMYECKM aKTUBHBIX BELLEeCTB AN aKTMBaLWUKU onpeaeneHHbIX peLentopos. Pesynstatom
BO3JeNCTBUSA Ha peLenTop rmaaKkoMbILEYHbIX KNETOK COCYA0B MOXET CTaTb MOBbILEHWE UMK CHUXEHUE TOHyCca Co-
cynoB. BosbyxaeHne peLienTopos tokcTa-rnoMepynspHoro annapara noyku NpUBOAMT K PepMEHTaTUBHON akTMBaLMK
aHrnoteHsuHa Il v npsMomy (Ba30KOHCTPUKLMS, YCUNEHWE COKpaLLeHWd MUoKapaa, yBenuyeHmue peabcopbuumn Hatpus
1 BOAbI B MOYKaXx) UM onocpefoBaHHOMY (CMHTE3 anbJOCTEpOHa U KaTexonamMuHOB) YBENUYEHUIO apTepruansHOro
[aBneHns. AKTMBaLNS KWHUHOBBIX PEeLLENTOPOB OKa3blBAET FMNOTEH3NBHOE AENCTBUE YEPe3 CUHTE3 KUHUHOB U
BbleseHne SHO0TENMEM COCYA0B Ba30AUNATUPYIOLLMX (hakTOpoB. HapyLueHue kakoro-nubo 3BeHa perynsauum apTe-
pUansLHOro faBneHus NPUBOLAUT K Pa3BUTUI0 apTepuanbHoi runepTeHsun. AnutensHas aptepuanbHas runepTeH3ns
cnocobCTBYET PEMOLENNPOBAHUIO CEPAEYHO-COCYAUCTON CUCTEMBI C POPMUPOBAHMEM CTONKOM NATONOTNM.

KnioueBble cnosa: natoreHes, apTepuansHas rmnepTeH3unsl, PeHNH-aHIMOTEH3NH-aNbA0CTEPOHOBAs CUCTEMA,
pemMoaen1poBaHm1e CepaeyHo-CoCyaNCTon CUCTEMBI.

PATHOGENESIS OF ARTERIAL HYPERTENSION (LECTURE)

© Dmitry 1. Vasilevsky, Stanislav G. Balandov, Kristina A. Anisimova, Marina V. Zavgorodnyaya
First Saint Petersburg State Medical University
197022, St. Petersburg, ul. Leo Tolstoy, d. 6-8

Contact Information: Dmitry |. Vasilevsky — Associate Professor, MD department of surgery faculty with a course of laparoscopic surgery and
cardiovascular surgery with a clinic. E-mail: vasilevsky1969@gmail.com

Abstract: Maintaining blood pressure at the required level is an adaptive mechanism of the body. Normally it is regu-
lated depending on the condition in which the person is. At the moment of a stressful situation or physical tension, the
sympathetic nervous system is activated. Increased blood pressure during sympathetic stimulation — is one of the
manifestations of hemodynamic changes aimed at centralizing circulation. In the absence of danger, sympathetic impulses
are balanced by the influence of the parasympathetic system and blood pressure is maintained at a normal level. The
neurohumoral system exerts its influence on hemodynamics through the regulatory departments of the central nervous
system, executive peripheral structures and biologically active substances. Nerve impulse, spreading through sympa-
thetic or parasympathetic fibers, stimulates the release of biologically active substances to activate certain receptors.
The effect on the receptor of smooth muscle cells of vessels can be an increase or decrease in the tone of the vessels.
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The arousal of receptors of the yuxt-glomerular apparatus of the kidney leads to the enzymatic activation of angiotensin
[l and direct (vasoconstriction, amplification of myocardial contractions, increased reabsorption of sodium and water
in the kidneys) or mediated (synthesis aldosterone and catecholamines) increase ad. The activation of kinin receptors
has a hypotensive effect through the synthesis of kinins and the release of endothelium vessels vasodilating factors.
Violation of any link in the regulation of blood pressure leads to the development of hypertension. Prolonged arterial
hypertension contributes to the remodeling of the cardiovascular system with the formation of persistent pathology.

Key words: pathogenesis, arterial hypertension, renin-angiotensin-aldosteron system, cardiovascular system remodeling.

ApTepuanbHas runepTeH3us — CUHAPOM CTOWKOrO MoBbiLLe-
HWS apTepUarnbHOTO JaBMeHUs C MHOrOGakTOpHbIMW MeXaHn3ma-
MW pa3BuTKS. 10 COBPEMEHHBIM NPeaCTaBfeHNsM JaHHOe naTo-
nornyeckoe COCTOSHWE paccMaTpuBaeTCs C NO3uLMiA fe3opranu-
3aUWK PasnUuHbIX 3BEHEB CMOXHOM CUCTEMbI, YAEPKMBAIOLLEN
apTepuarnbHoe AaBneHue Ha HopMansHOM ypoBHe [1, 2].

OcHoBHasi ponb B MogaepxaHu JaBneHus B apTepusix npu-
HaOMexuT cuMnaTo-agpeHarnoBo CUCTEME — YCOBHO Bblge-
NEHHON CTPYKTYpe, KOTOpas BKMIYAEeT onpesenéHHble oTaenbl
FONIOBHOTrO MoO3ra (runotanamyc, HenpopeTUKynspHyio dopma-
Unto cTBONA), Nepudepmnyeckme CUMNaTNYECKUE raHrnm, cuMna-
TUYeCKne HepBbl U MO3rOBOE BELLECTBO HaAMOYEYHNKOB.

MoBbilUeHWe aKTMBHOCTW LEHTPanbHbIX OTAENIOB CUMMMATo-
a[lpeHanoBoii CUCTEMbI MPUBOANT K TEHEPUPOBAHNID UMMYILCOB,
nepefaloLynxcs Yepe3 CUMNATUYECKME HEPBbI K TKaHSM-MiLLe-
Ham. Bonee kpynHble HepBbl, NOAXOASALME K COCydam, pa3BeT-
BMSIOTCS Ha TOHKYI0 CETb BOMOKOH, MMEKLLMX Ha KOHLe pacLumpe-
HWUSt — aflpeHepruyeckie CMHanchl (CTPYKTYpbl nepefaym curHa-
na). MNof BNUSHNEM HEPBHBIX UMMYbCOB B CUHANCaX NPONCXOAUT
BbIcBODOXaEHME MeamaTopa (B1onornyecky akTMBHOTO BELLECT-
Ba) — HOpajpeHanuHa, BO3LEeNCTBYIOLEro Ha peLenTopsl rmag-
KOMbILLEYHbIX KNeTok cocynos [3].

AZLpeHeprinyeckne CMHanchl MblLUEYHbIX KNETOK apTepuii 1 ap-
TEPWUON UMEIOT B CBOEN CTPYKTYPE 0-afpeHOpeLLEenTopb! (0,1 a,) U
B-agpeHopevenTopbl (B, 1 B,). AKTMBaLMs O-agpeHOpeLenTopoB
MPMBOAMT K Ba3OKOHCTPUKLMM (YMEHbLUEHWIO NPOCBETa COCYAa),
B,-appeHopeLienTopoB — K Basogunatauuy (pacLumMpeHunio npoc-
BeTa). KonmyecTBo MOCTCHHANTUYECKUX O -aapeHOpPeLenTopoB
3HauMTenbHO npeobrnagaeT Hap [-agpeHopeLentopamu, no3-
TOMY BbIOPOC M3 CHMHANCOB HOpagpeHanuHa B UTOre BbI3bIBAET
Cy>KEHMe cocy0B (Ba3OKOHCTpUKLMIO) [4].

AKTUBHOCTb CMMMNATO-afpeHanoBoil CUCTEMbI pPerynmpyetcs
LieHTpaMM, pacronoXeHHbIMU B POCTpanbHO-BEHTPONATeparbHOI
obractv NpogomnroBaToro Mo3ra, W NOMyyaLWM1 MHGOpMaLmo
oT bapopeLEenTopoB (pearvpyroLmx Ha U3MEHEHNS JaBMeHNs) cu-
HOKapPOTUAHOM 30HbI (CErMEHTa COHHbIX apTepuit) 1 aopThbl [5].

BosbyxaeHue 0,-agpeHo- 1 |-MMMAa30nnHOBLIX PELIENTOPOB
NPOAOMTroBaTOr0 MO3ra CHWXaeT akTWBHOCTb CUMMATUYECKOTO W
CTUMYNNUPYET AEATENbHOCTb NapacuMnaTMyeckoro OTAena Be-
reTaTWBHOM HEPBHOW CUCTEMbI (SBMSIOLLETOCS aHTarOHWCTOM
cumMnaTtnyeckoro). NepeyncnerHble achdeKTbl BEAYT K CHKEHNIO
TOHyCa apTepwil U apTepuon, W, CNeAoBaTENbHO, BENNYMUHBI ap-
TEpUanbHoro faeneHuns. CTuMynaums |,-peLenTopoB yMeHbLIAET
peabcopbumio (0BpaTHOro BCackiBaHWs) HAaTPUS 1 BOAb! B MPOK-

CUMarbHbIX KaHambLax MoYeK, CHKaeT BbICBOBOXAEHME KaTe-
XONMaMMHOB HaAMOYeYHNKaMK, BbI3blBAsi CHKEHUE AaBMEHWs B
cocypax [3, 6, 7].

[pyrum nytem perynauum aptepuansHoro AaBneHus Senset-
CSl PEHWUH-aHIMOTEH3MHOBAS CUCTEMA — CIOXHO OpraH30BaHHas
(OYHKUMOHaNbHas CTPYKTYpa, BKMOYawLWas psa B3anMOAENRCT-
BYIOLLMX CYOCTaHUMA (PEHWH, aHTMOTEH3VHOTEH, aHTMOTEH3WH |,
aHMMOTEH3MH NpeBpaLyaloLLmnin hepMeHT, aHrmoTeHaunH |l n gp.).
PeHuH-aHMoTeH3MHOBas cucTemMa nogpasaenseTcs Ha LupKynu-
pYIOLLYIO (NepeHOCUMbIE C KPOBbLIO (haKTOpbI) U NoKanbHyt (npu-
CYTCTBYlOLE B MMOKapAe, Cocyfax, Noykax 1 rofioBHOM MO3re
KOMMOHEHTHI) [8, 16].

MexaHunam AENCTBUS PEHWNH-QHTMOTEH3MHOBON CUCTEMbI aKTH-
BMPYETCS BbICBODOXAEHNEM pEHWHa B pesynbTate CTUMYRSLMM
B;- 1 B,-adpeHOPELIENTOPOB tOKCTa-TNOMEpPYTSPHOrO annapara no-
yek, NafleHneM [aBneHns B cocyaax KnyboukoB, CHUKEHUEM KOH-
LieHTpaLmu HaTpus, X1opa ¥ NOBbILUEHMEM YPOBHS Kanus B nnasme
kpou. lMog fencTBMEM PEHNHA Yepes psf (PEepPMEHTaTUBHbIX peak-
LM aHTMOTEH3MHOTEH NpeBpaLLaeTcs B BMONOrMYecki akTUBHbIE
BellecTBa OEMKOBOWA MPUPOAbI — AHTMOTEH3WH U aHrMOTEH3UH-II
(sBnStoWMeCs MO CBOEMY L/CTBUI aHTaroHcTamm). OnucaHHble
XMMUYECKIE NPEBPALLEHNS MPOUCXOLAT NOA AENCTBUEM aHIMOTEH-
3UH-npeBpaLyatoLero depmenTa (Ard, Are-2) [8, 10].

AHrnoTeHsuH-1l aBnseTcs rnaBHbIM 3BEHOM PEHWH-aHMNOTeH-
3MHOBOW CUCTEMbI, OKa3blBAIOLWM BIIMSHWE HA MHOTME OpraHbl
W TKaHW Yepes crneuuduyeckue pelentopbl 1-ro M 2-ro TMNOB
(AT,- n AT,). K HenocpeacTBeHHbIM addekTam aHrnoTeH3nHa-|
OTHOCSTCS YCWUNEHWE COKpaLLEeHU MUOKapAa, Ba3OKOHCTPUKLMS
apTepuit 1 apTepuon, YCUNeHWe CUHTE3a amnbOCTEPOHA W Bbl-
Bpoca kaTexonamnHoOB (agpeHanuHa 1 HopafpeHanuHa) Haano-
YeyHukamm, yBenuyeHne peabcopbumm HaTpus 1 BOgbl B MOYKaX,
CTUMynaumMs Bbibpoca HopagpeHanuHa CUMNaTUYeCKUMU HepB-
HbIMU OKOHYaHuamu [4, 8, 9, 10, 17].

PesynbtaTtom [eiACTBUS LMPKYNMPYIOLLEN PEHWNH-aHTMOTEH-
3MHOBOM CHUCTEMBI SIBNsieTCs ObICTpoe, HO KpaTKOBPEMEHHOE
noaaepkaHne HeobxoarMoro ypoBHs apTepuanbHOro AaBMeHus.
HanpoTus, athektom nokanbHOM (TKaHEBOM) CUCTEMBI [aHHO-
ro kackaga sIBNsieTCs nopnepxaHne HeobXooMMbix napameTpoB
[aBNEHNS 3@ CYET [JONrOCPOYHO AEMCTBYHLIMX MEXaHW3MOB
(yTOMLLEHNs CTEHOK COCyZoB, rMnepTpoduy Muokapga, runep-
TpohuM MoYeyHbIX knyBouKkoB, HedpoaHrMockneposa W ap.).
[e3opraHnsaums obenx cocTaBnAoWmxX (LIMPKynupyoLien n Tka-
HEeBOM) PEHWH-aHIMOTEH3UHOBOW CUCTEMBI SIBNSIETCS BAXKHOW Npu-
YMHOM pa3BUTMA apTepuanbHoi runepteHsuu [11, 12].
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EWweé opHUM BaxHbIM MEXaHM3MOM perynsuum CUCTEMHO-
0 COCYAMCTOro [aBneHus (a Takke — BOAHO-3MEKTPOSINTHOrO
BanaHca) SBNAETCA KanMMMKPEUH-KMHUHOBAs CUCTeMa, KoTopas
Takke nogpasgenseTcs Ha LMPKYNUPYLLY (MNasMeHHy) 1
TKaHEeBYK (NTOKanbHy0). 3BEeHbSMU BUOXMMUYECKOro Kackasa
ABMAKTCH NPEKANNUKPENH, KaniuKpenHbl, KUHUHOTEHbI, KWHUH-
npeBpaLyakLLmii hepMeHT, GpaguknHuH (M Apyrie KuHWHBI) [8].

lNog aencTemeM cneunuyecknx hepMeHToB NpekanInKpenH
npeBpaLiaeTcs B KannuKpewH, CTUMyNUpYOWWA TpaHcdopma-
LIMI0 KUHUHOTEHOB B KUHUHbI (BMONOrMYecku akTUBHbIE BELLECTBA
C LUMPOKIM CNEKTPOM 3¢ppekTOoB). Peanuaauns 4encTeus AaHHoM
rPynnbl MEgNaTopoB Ha TKaHW MPOMCXOLNUT YePe3 aKTUBALMIO Ku-
HWHOBbIX peLenTopos (B,-Bs) [8, 15].

CocygopaclumpsioLiee W runoTeH3NBHOE LeNCTBUE KUHWHOB
NPOUCXOANT 3@ CHET HEMOCPELCTBEHHOIO BO3AENCTBIUS HA CTEHKY
apTepuit 1 CTUMYNMPOBAHNS BbIAENEHNS SHAOTENNEM Ba3OLUNs-
TUpyOWMX (HaKTOpoB: OKCWAA a3oTa, MPOCTaLWKNMHA, npocTa-
rnaHauHa E,. KuHuHbl yBENnuMBaloT BbiAENEHNe HaTpus U BOAbI
noYKkamu, yMEHbLLAIOT CeKpeLnio agpeHaniHa HagnoYeyHukamu
W BblJeneHne HopagpeHanuHa CUMNaTUYecKon HEPBHOW cucTe-
mon 13, 14].

Mpn apTepnanbHOM MMNEPTEH3UN OTMEYAETCA CHUXKEHME
CMHTE3a KannuKpeuHa 1 yCKOpeHne gesakTuBaLun KMHUHOB. le-
npeccus KannmkpenH-KMHUHOBOW CUCTEMbI CNOcOBCTBYET NposiB-
neHno 3 heKToB SHAOTENMANBHBIX COCYLOCYKMBAOLLMX haKTO-
POB, PEHWH-AHIMOTE3NHOBOW WM CUMMATO-afpeHanoBoi CUCTEM,
CrnocobCTBYS pa3BUTUIO apTepUarnbHOi rMnepTeHsun [2, 3, 8].

BaxHbIM MexaHW3MOM perynsauun ToHyca COCYAO0B M YPOBHS
apTepuanbHoro AaBneHns SBNSIOTCS BbipabaTbiBaeMble dHOOTe-
NMeM (BHYTPEHHUM CFOEM) COCYZOB Ba3oaKTMBHbIE Buonornye-
CKW aKTuBHble BelecTa [12, 13, 14].

Hanbonee akTmBHbIM cocygopacwmpsiowuM haktopom 13
[aHHoM rpynnbl MeguaTopos sensetcs okeug asota (NO). Obpa-
3oBaHne NO B aHpoTenMouuTax NpoucxoauT u3 L-aprunnHa nog
peicteuem depmerta NO-cuHTeTasbl. KntoueBbiMu Meanatopa-
MW CUHTE3a OKCuAa a30Ta SBMASOTCS OPagMKUHWH W aueTunxo-
nuH. CuHTe3upoBaHHble Monekynbl NO auddyHaMpyoT Yepes
CTEHKY COCyAa B rMagKoMbILEeYHble KNETKW, TAe 3anyckaioT Lenb
(hepMEHTaTUBHbIX NPEeBpPaLLEeHNi, NPUBOASLLNX B UTOME K CHIKE-
HWK0 KOHLEHTPaLWM MOHW3WNPOBAHHOTO KanbLusi. PesynbTaTom
yKa3aHHbIX XMMUYECKUX peakuuii ABnsieTcs paccnabneqne mmo-
LMTOB cOCyaoB ¥ Basogunatauus [12, 14].

K apyrum Buonormyecku-akTMBHbIM BeLLeCTBaM dHAOTENN-
anbHOrO0 MPOMCXOXAeHMs, o0bnagatollmMm COCyLopacLUMPSHOLLIM
3hpekToM, OTHOCATCH SHAOTENWaNbHLIA Ba30AMNATUPYHOLLMIA
rMNepnonspuayoLLmMin akTop, NPOCTALMKIVH, aapeHOMenyuH,
HaTpuiypeTudeckue nentugel (A, B, C) [14].

HepnoctaToqHOCTW NPOAYKLMK KNeTKami SHAOTENUS CHUXaK0-
LMX TOHYC COCy[OB MeamaTopos, B nepsyk oyepegs — NO, B
HacToslLLee BpEMS OTBOAMTCS OJHA W3 KIHOYEBbIX POreli B passu-
TUN apTepuanbHON rMnepTeH3NK.

lMogeoas utor 063opy pasnnyHbIX MEXaHU3MOB Pa3BUTUS apTe-
puarnbHON MMNEPTEH3NK, CreayeT NOAYEPKHYTb STUOMOTUYECKYIO Y
naToreHeTYECKYD MHOrOaKTOPHOCTL 3TOro 3abonesanus. CToi-

KO€ MOBbILUEHNE apTepPNanbHOTO AaBNEHUS ABNSIETCS CIEACTBUEM
B3a/MOZJENCTBNS TEHETUYECKUX OCODEHHOCTEN WHAMBMOYYMA W
(haKTOpOB BHELLHEN cpefbl, NPMBOAALLEE K 3amyCKy OCHOBHbIX Na-
TOrEHETUYECKUX MEeXaH3MOB pasBuTUS 3aboneBaHns: akTuBalmm
CUMNaToaLpeHanoBol 1 PEHWNH-aHMMOTEH3NH-anbLOCTEPOHOBON
CUCTEM, CHWKEHMUS aKTUBHOCTU KannMKPeWH-KMHUHOBON CUCTEMbI
W [enpeccopHoi (YHKLUWW MOYEK, CUHTETUYECKOW AUCKYHKLMM
aHOoTeNus. BaxHendwnm 3BEHOM naToreHesa apTepuanbHoOW -
nepTeH3nn SBNSETCS UCTOLLEHWE AENpPecCOPHOM CUCTEMbI opra-
HWU3Ma (MEXaHW3MOB CHVXEHWS apTepuarnbHOro AaBneHns), CTon-
kasi BA30KOHCTPUKLMS M PEMOAENMPOBAHUE CTPOEHUS apTepwuil
(yTOMLEeHre CTEHOK U T.4.), NPUBOAALLME K 3HAYUTENBHOMY POCTY
nepucepuyeckoro COCyAMCTOr0 COMPOTUBIEHUS W CTabunnsauum
BbICOKOrO apTepuarnbHoro Aasnenus [1, 2, 3].
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NPABUNA ANA ABTOPOB

Yme. npukasom u.0. pekmopa
®rEQY BO CrierfiMy Muxadpasa Poccuu om 23.06.16

HACTOALLME NMPABUNA ANnA ABTOPOB
ABNAOTCA U3OATENBCKUM JOrOBOPOM

Yenosus HacTosiLero floroopa (aanee «[JoroBopy) ABNATCS
nybnn4HoN odbepToit B COOTBETCTBUM C M. 2 CT. 437 paxzaHcko-
ro kogekca Poccuickoit ®egepaumn. [anubin [Jorosop onpege-
NAeT B3aMMOOTHOLLEHUS Mexay pepakuuein xypHana «Russian
Biomedical Research» (ganee no tekcty «XKypHany), 3apeructpu-
poBaHHOro ®efepanbHon cnyxbon no Hag3opy B cdepe CBA3N,
MHEOPMALMOHHbIX TEXHONOTUIA 1 MacCcoBbIX KOMMYyHUkaumii (POC-
KOMHAL30P), ceugetenbctao: [ Ne ®C77-74228 ot 02 Hos1bps
2018 1. (paHee M Ne TY78-01869 ot 17 mas 2016 r.), uMeHyemon
B fanbHeiwem «Pefakums» 1 SBRSOLWEencs CTPYKTYpHbIM nogpa-
3nenennem ®IE0Y BO CMN6IMTIMY MuHsapasa Poccuu, 1 aBTopom
nvnn aBTOPCKM KOMNEKTUBOM (UMW MHBIM NpaBoobnagatenem),
VMEHyeMbIM B AanbHenweM «ABTOPY, MPUHSBLIAM ny6BnnyHoe
npeanioxenue (odpepty) o 3aknoyeHum [Jorosopa.

ABTop nepepaet Pepakuuu ons u3gaHus aBTOPCKUA Opu-
TMHaN WNKU pyKomuch. YKasaHHbI aBTOPCKUIA OpUrMHan gon-
KEH COOTBETCTBOBATb TPebOBaHMSAM, yKasaHHbIM B pasgenax
«MpepacTaBneHune pykonucu B xypHany, «OdopmneHue pykonu-
cuy». MMpu paccMOTPEHWN MOMTYYEHHbIX aBTOPCKMX MaTepManoB
YKypHan pykoBoacTByeTcst «EAMHBIMKU TPpeGOBaHMAMM K pyKonu-
cAM, NpeAcTaBnsieMbiM B B1oMeanUnHCKue XypHansi» (Intern.
committee of medical journal editors. Uniform requirements for
manuscripts submitted to biomedical journals / Ann. Intern. Med.
1997; 126: 36-47).

B XypHane nevaratTcs paHee He onybnukoBaHHbIe paboThl
no npodunio XypHana.

)KypHan He paccmaTpuBaeT paboTbl, pe3ynbTaTbl KOTOPbIX
no Gonbluen yactn yxe 6binm onybIMKOBaHbI UM OMKUCaHbI B
cTaTbsX, NPEACTABMEHHbIX UMW NPUHATLIX ANs nybnukauum B
Jpyrue nevyaTtHble UMK SNEKTPOHHbIE CPeLCcTBa MacCOBOM WH-
copmaumu. MpefcTaBnss cTaTbi, aBTOp BCerga LOIKEH cTa-
BWTb PEAaKUWio B W3BECTHOCTb 000 BCEX HampaBMeHWsIX 3TOM
cTaTbi B NevaTb W O NPeAbIAYyLMX ny6nmukaumsx, KoTopble Mo-
ryT paccMaTpuBaThCs Kak MHOXECTBEHHbIE unu aybnupyolme
nybnukaLum Ton e camoii Unu oveHb 6nnskoit paboTsl. ABTOp
JOJIKEH YBeJOMUTb PefakLyio 0 TOM, COLEPXKUT NN CTaTbsl yKE
onybnnkoBaHHble MaTepuansbl, ¥ TPeAoCTaBNTb CChINKN Ha npe-
ablaywyto, yTobbl faTb pefakuun BO3MOXHOCTb MPUHATH pe-
LUEHME, Kak NOCTYNUTbL B AaHHOW cuTyauun. He npuHumarotcs
kK neyaTu CTaTby, NpeLcTaBnstLmMe cobo OTAEeNbHbIE 3Tanbl
He3aBepLUEeHHbIX UCCNEA0BaHUIA, a TakKe CTaTby C HapyLUEHU-
em «[1paBun v HOpM rymaHHOro obpauieHus ¢ brnoobbekTamu
nccnenoBaHuiny.

PasmelueHne nybrnmkayuii BO3MOXHO TOMbKO Nocne nonyye-
HWS NONOXUTENBHOW PELIEH3MUM.

Bce cTtaThy, B TOM YKcne CTaTby acCMMPAHTOB U JOKTO-
paHTOB, Ny6nukyroTCA GecnnartHo.

Mopaya cTaTen B xypHan «Russian Biomedical Research»
OCYLLECTBNSAETCS TONMbKO Yepes OH-naiH dopmy ¢ caiita Cl16-
ITIMY: http://gpma.ru/science/pediatr/ ¢ nomeTkon «ans Russian
Biomedical Researchy.

TpeboBaHus k oTnpaBKe cTaTel

Mepepn 3anonHeHNeM aHKeTbl aBTOpaM pekoMeHayeTcs Noa-
rOTOBUTH BCE HeobXoauMble AN BBOAA [aHHblE, @ TaKXe Bbl-
BpaTb aBTOpa (B Cryyae KonnekTnsa aBTopos ctatbm), OTBET-
CTBEHHOIO 3A TIEPEMWCKY. [ns ycnewHoro 3anonHeHus
aHKeTbl He0OX0AMMO NMETb BCHK YKa3aHHY0 MHOpMaLo 1 Ha
PYCCKOM M Ha aHrmuickom asbikax!!!

Bce Ha3BaHWs Ha aHrMUICKOM A3blke, BKIOYas Ha3BaHWS
CTaTbyl, HA3BaHWUS YYPEXAEHUA, UX NOLPA3AENEHNI LOIKHbI
NPUBOANTLCA 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) 1 HenpemMeHHO B COOTBETCTBUM C
ouynanbHeIMKU HauMEHOBaHUAMM Be3 caMoaesnTeNbHOCT!.

AHKeTHble 1aHHble Bcex aBTopoB — OUO (nonHocTbH), yye-
Hasi CTeneHb, 3BaHMe, AOMKHOCTb, MECTO paboThl (kadenpa, oT-
[eneHne), HasBaHWe yuYpexaeHus, agpec yupexaenus, E-mail,
TenedoH, ®O aBTopa, OTBETCTBEHHOrO 3a Nepenucky, U T.4. —
3anonHsoTCs B COOTBETCTBYIOLMX NOMISX (DOPMbI 3aSBKMU.

Pestome, kntoyeBble CMOBa M Ha3BaHWe CTaTbh — TaKxe 3a-
MOJSTHSKTCS OH-NaWH.

CraTbsi NpeAoCTaBNSETCS B ANEKTPOHHOM hopMe (daitn MS
Word Bepcun He cTapwe 2003, T.e. ¢ paclumpeHuem doc, 3aap-
XWBWPOBaHHbI B hopmar .zip, .rar).

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

CtaTbs JOMKHa COOTBETCTBOBATL MpasunaM 0hopMieHus
cTateil kK nybnukauum (CM. Huxe)

K kaxgon ctaTbe mpunaraetcs gaiin OkcnepTHoro 3a-
kntoyenus (33). Ons astopos CI6IMTIMY 33 moxeT TOnbKo
NOANMCLIBAaTLCS aBTOpaMu CTaTbW, nevaTb Heobs3aTenbHa.
[ins aBTOpOB Apyrux yypexaeHnit — O3 odopmnsieTcs 06s-
3aTeNbHO MOMHOCTbI, C MeyaTsaMu (kpyrmas nedvatb ydype-
KOEHWUS) U MOANMCSMM PYKOBOAWTENEN M KOMUCCUIA JAHHOTO
yupexaeHns. 3anonHEHHbIN, MOAMNUCAHHBIA U «OneYaTaHHbINY
O3 A4ns oTnNpaBKkK OH-NaiH NpeaBapuTenbHO CKAHMPYETCS M
dotorpadupyetcs. Obpasel 33 MOXHO 3anpoCKTL MO aApecy:
scrcenter@mail.ru
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INFORMATION

OTnpaBneHHble aHKeTHble [aHHble aBTOPOB, CTaThsl, O3
noctynatoT Ha E-mail aBTopy-oTnpaBuTentio (ans noaTBEPXAe-
HUSI M MPOBEPKM OTNpaBkn) M Ha E-mail pepakuymm scrcenter@
mail.ru TexHuyeckomy peaakTopy xypHana «Russian Biomedical
Researchy, ¢ koTopbIM ocyLLecTBNSAEeTCA BCS AanbHenwas pabo-
Ta NO NMOATOTOBKE CTaTbW B NevaTb. Bce Bonpockl No oTnpaske
cTaTeil MOXHO afpecoBaTh Ha NEeKTPOHHbLIN aapec screenter@
mail.ru TexHuyeckomy peaakTopy xypHana «Russian Biomedical
Research» Mapun AnekcaHapoBHe MaxoMoBOW.

Pykonuch cuutaetcs noctynusllei B Pegakumio, ecnv oHa
npefcTaBneHa KOMMAEKTHO M 0OpMieHa B COOTBETCTBUW C
onucaHHbIMU TpeboBaHusamu. peaBapuTeNbHOE paccMoTpe-
HUEe pyKonucH, He 3aka3aHHOM Pefakumen, He SBnseTcs (hakToMm
3aKIIYeHnst Mexay CTOpoHaMu usgatensckoro Jorosopa.

Mpu npeactaeneHun pykonucu B XKypHan ABTOpbI HecyT
OTBETCTBEHHOCTb 3a PACKPbITUE CBOMX (PUHAHCOBbLIX U APYIUX
KOH(IUKTHBIX MHTEPECOB, CMOCOOHBIX OKa3aTb BAMSHME HA UX
paboTy. B pykonucu gomkHbl 6bITb YNOMSIHY TbI BCE NLA 1 Opra-
HW3aL MK, OkasaBLUMe (hUHAHCOBYIO NOAAEPXKY (B BUAE IPAHTOB,
obopygoBaHus, NekapcTB UnM BCETO 3TOr0 BMECTE), a TaKke
Apyroe MHaHCOBOE MU NINYHOE y4acTue.

MpaBuna oopmneHus ctaten k nybnukaymm

1. CtaTtbs npepocTaBnsieTcs B 3NEKTPOHHOW ¢hopme
(dpaitn MS Word Bepcum He cTapwe 2003, T.e. ¢ pacLumpeHnem
doc, 3aapxnBMpoBaHHbIi B hopmar .zip, .rar), Wwpnudt — 14, nH-
TepBan — NonyTOPHbIN.

®ain ctatbu HasbiBaetca no damunuu nepBoro aBTopa,
Hanpumep, Meanos.doc nnu Petrov.doc. Hukakux gpyrux cnos B
Ha3BaHWW He JOMKHO ObITh!

OpweHTNPOBOYHbI pa3Mep CTaTby, BKNKOYas ykadaTenb nute-
paTypbl, Tabnuubl 1 pestome, — 1012 cTp. TekcTa Yepes NONTo-
pa uHTepeana unu 20-25 Teicay 3HakoB ¢ npobenamu. PekomeH-
Lyemblii pasmep 063opa — 18-20 cTpaHuL «MaLIMHOMUCHOTO»
TekcTa unu 35-40 Toicsay 3HakoB ¢ npobenamu. MpumepHoe yn-
CI0 NIUTEPATYPHbIX CCINOK 4115 SKCNEPUMEHTaNbHON CTaTb —
20, ans 0630poB 1 npobnemHbix ctatein — 50.

®daiin ctaTbu JONMKEH coaepxaTb

HA PYCCKOM U AHTTIMACKOM S3bIKAX:

« 3arnasue (Title) pomkHo ObITb KpaTkum (He Gonee 120 3Ha-
KOB), TOYHO OTPaXatloLWMM CofepaHune CTaTb.

+ CsepgeHus 06 aBTopax (nybnukytotes). [ins kaxgoro asTopa
yKa3bIBaKTCS: (pamunus, UMs 1 0THECTBO, MECTO paboTbl, no-
YTOBbI agpec MecTa paboTbl, e-mail. Pamunum aBTOpoB pe-
KOMEHAYeTCS TPaHCIUTEPUPOBATh Tak XKe, Kak B MpeablayLLmX
nybnukaumsx, unn no cucteme BGN (Board of Geographic
Names), cm. caiT http://www.translit.ru.

*  Pesiome (Summary) (1500-2000 3Hakos, unu 200-250 cros)
noMeLLalT nepeq TeKCTOM cTaTbi. Pestome He Tpebyetcs
npu nNybnvkaumu peLeH3nit, 0TYETOB O KOH(EPEHLMSX, UH-
(hOPMALMOHHBIX MUCEM.

ABTOpCKOE pestoMe K CTaTbe SABMSETCH OCHOBHBIM MCTOYHM-
KOM MH(bOpMaLWK B OTEYECTBEHHbIX W 3apybexkHbIX MHAOP-

MaLMWOHHbIX cucTeMax M Basax [AaHHbIX, WHOEKCUPYHOLLMX
XypHan. Pesiome AoCTynHO Ha caiTe xypHana «Russian
Biomedical Research» n uHgekcupyeTcs ceTeBbIMU NOUCKO-
BbIMM CCTeMamu. A3 aHHOTaLmMu AOrkHa BbiTb NOHATHA CYTb
NCCNEAOBaHMs, HYXHO N obpallatbCs K NOMHOMY TEKCTy
cTaTbu Ans nonyyeHus 6onee nogpo6HOM, MHTEpECyloLLen
ero uHgopmauuu. Pesiome BOMKHO M3naraTb TOMbKO Cylle-
CTBEHHbIE (haKTbl paboTbl.

PekomeHayemas CTpyKTypa kak aHHOTaLuWu, Tak 1 caMon cTa-
o IMRAD (ons opuruHamnbHbIX UCCNEaoBaHWA CTPYKTypa
obsizatensHa): BBeaeHue (Introduction), matepuansl n me-
Toabl (Materials and methods), peaynbTathl (Results), obcy-
xaenue (Biscussion), BeiBogb! (Conclusion). Mpeamer, Temy,
Lienb paboTbl HYKHO yKasbiBaTb, €CAIM OHU HE ACHbI 13 3arna-
BMS CTaTbW; METOS WNWN METOAONOrNI0 NpoBeaeHus paboTbl
LienecoobpasHo OnMcbiBaTh, ECIIM OHW OTAMYAKTCS HOBU3HO
WnM NPeaCTaBASIOT MHTEPEC C TOYKW 3pEHNs JaHHON paboTbl.
06bem TeKcTa aBTOPCKOro pe3roMe onpefensietcs coaep-
*aHnem nybnukauum (06beMOM CBEeLEHUI, NX Hay4YHON LieH-
HOCTBIO M/MAN NPAKTUYECKM 3HAYEHUEM) W OIKeH ObiTh B
npegenax 200-250 cnos (1500-2000 3HakoB).

Kntouesble cnosa (Key words) ot 3 go 10 knoyeBbIX CrioB
WM CNIOBOCOYETAHMIA, koTopble ByayT cnocobcTBOBaTH Mpa-
BMIbHOMY NEPEKPECTHOMY MHOEKCUPOBAHWKO CTaTbM, NMOMe-
L4atoTCA MOA Pe3toMe C MOA3aronoBKOM «KMKYEBbIE CrIOBay.
cnonbayiiTe TepMUHbI M3 CIMCKA MELMULMHCKIX NPeaMETHbIX
3aronoskoB (Medical Subject Headings), npuBegeHHoro B
Index Medicus (ecnm B 3TOM CMCKe eLe OTCYTCTBYKT Noa-
xoasiume 0603HaYeHNs 4N HeJAaBHO BBEAEHHbBIX TEPMMHOB,
nopgbepute Hambonee Brinskvne u3 umetownxes). Kniovesble
CroBa pa3AenstoTcs TOUKOW C 3ansTou.

TekcT cTaTb MOXET ObITb HanMcaH Mbo Ha pycckom, nnbo
Ha aHrIMACKOM f3blke, Takke BO3MOXHO mybrukaums craTbi
C NOMHbIM NepeBofoM. Ha pyCCKOM U aHIMMICKOM A3blkax He-
06X0AMMO NpefCcTaBnTb BCE PUCYHKM M TabnuLbl (3arofnoBku
W BCE HaAMUCK JOMKHbI UMETb NEpeBOL).

CTpyKTypa OCHOBHOrO TeKCTa CTaTbi: BBEAEHWE, M3NOXeHue
OCHOBHOTO Martepuarna, 3aknodeHve, nutepatypa. [ns opuri-
HanbHbIX UCCNEeAoBaHUA — BBedEHWe, METOAMKA, PesynbTaThbl
uccrnepoBanms, obcyxaeHue pesynsTaros, nutepatypa (IMRAD).
B paspene «meToguka» 06s3aTeNlbHO yKa3blBalOTCS CBege-
HUs 0 cTaTUcTUyeckon ob6paboTke IKCMePUMEHTANBHOTO UM
KnWHMYeckoro matepuana. EguHuubl namepenus gatoTcs B
cooTBeTcTBUM ¢ MexayHapogHon cuctemon eguHny — CU.
damMunuu MHOCTPaHHbLIX aBTOPOB, LUTUPYEMbIE B TEKCTE pY-
KOMWCK, MPUBOASATCS B OPUMMHANBHOW TPAHCKPUNLWK.
Tabrnuupbl 1 PUCYHKM NPUBOASATCH HENOCPEACTBEHHO B Tene
CTaTb, Kaxgbli U3 KOTOPbIX MMEeT HOMEp U HasBaHue C
06s3aTenbHbIMU CChINKAaMKU Ha HUX B TEKCTe CTaTb — B
KOHTEKCTE MpeAnoXeHus (HanpumMep: «...kak nokasaHo Ha pu-
CYHKe 1...») UNM B KOHLie MPensioKeHUs B KPYribix ckobkax
(Hanpumep: «...BbISIBIEHa MOMOXMTENbHAS KOPPENsALMOHHas
CBSA3b yMepeHHon ctenenn (r=0,41) mexay yposHem TTI ma-
TEPU M HOBOPOXAEHHOTO (PUC. 2)»; Npocbba yunTbIBaTh, YTO B
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neyaTHo BEPCUM XypHana pucyHku GyayT BOCPON3BOAMTL-
csi B YepHo-Genom BapuaHTe.

¢ CMUCOK NuTepaTypbl 06s13aTeNbHO B andaBUTHOM NOpsiake
(cnepea BCe 0TEYECTBEHHbIE NOTOM MHOCTPaHHbIE aBTOpbI (CM.
MYHKT 5) C AOMONHUTENbHBIM TPaHCTIMTEPUPOBAHHBLIM CTIMCKOM
(MeTofvKa TpaHCNUTEpaLWUW onncaHa NoapoGHO HIKE).

TekcT cTaTbu AomKeH ObiTb NOATOTOBMEH B CTPOrOM CO-
OTBETCTBMM C HACTOALMMU NpaBUiamMu 1 TLATENbHO BbIBEPEH
aBTopoM. B criyvae oBHapyxeHWs 3HaunMTeNbHOro KONMYecTBa
onevyaToK, HeBPexXHOCTel, MNyHKTyauWOHHbIX W opdorpadm-
Yeckux OwmnbBOoK, HepacluMMpOBaHHBIX COKpALLEHUiA, OTCYTCT-
BMSI OCHOBHbIX KOMMOHEHTOB W [PYruX TEXHUYeCcKnx fedekTos
oopmMneHns cTaTell pefakuns BO3BpalLaeT CTaTblo aBTOPY
Ans fgopabotkn. HebonblumMe MOrpelwHocTU pefakumust MOXeT
ncnpasuTb cama 6e3 cornacoBaHus ¢ aBTopoM. Kpome Toro,
pefakuusa octaBnseT 3a coboi nNpaBo OCYLLECTBMEHUS NnTepa-
TYPHOTO pefakTMpoBaHus cTaTen.

CokpalueHui, kpome obweynotpebnsemsix, cnegyet n3be-
raTb. COKpalLeHNsl B Ha3BaHWW CTaTby, Ha3BaHUsX TabnuL 1 pu-
CYHKOB, B BbIBOAAX HegonycTumbl. Ecnv abbpesuatypbl ncnons-
3Yl0TCS1, TO BCE OHM AOMXKHbI BbITb HEMPEMEHHO pacLundpPOBaHbI
MOMHOCTBLIO MPW MEPBOM WX YNOMUHAHUM B TEKCTE (Hanpumep:
«Hapsagy ¢ gaHHbiMn 0 POH (peanayanbHo-opraHuyeckon He-
LoCTaToqHOCTH), 0bycnosnueatowen passutue IKC (runepkute-
TUYECKOro CMHAPOMA), pacluMpeH guanasoH uccnefoBaHuin no
3HAOrEHHON NpUpoAe AaHHOTO CUHAPOMAY.

Bce uutupoBaHusa npon3BoasaTCa cneayoLmm obpasom:

OO aBTOpa, rog usgaHusa U npovas UHGoOpMaLmMs He yno-
MWUHaKTCSH B TekcTe. BmecTo aToro ykasbiBaeTcs CCbiika Ha
NCTOYHUK NTEpaTypbl B BULE HOMepa B KBaapaTHbIX Ckobkax
(npumep: «Psaa uccnegosateneil oTMeYaeT pasnuyHble HapyLle-
HWUS peyeBbIX (PYHKLWA Npu danunencuv B geTckom Bospacte [17,
21, 22].»), KOTOPLIN BKMIOYEH B pacCTaBNEHHbIN B angaBUTHOM
nopsiake CrMCOK MCTOYHNKOB B KOHL|E CTaTbM.

Bce ccbinku [OMKHBI MMETb COOTBETCTBYIOWNIA NCTOYHUK
B CMNCKe, @ KaX[blil UCTOYHUK B CMIUCKE — CCbINKY B TEKCTE.

B BuAae ucknioueHus B Tekcte MoryT npuBoautbes ®UO KoH-
KpeTHbIX aBTopoB B hopmarte W. O. damunus, roa u gaxe Hassa-
HWe UCTOYHWKA, HO MpK 3TOM BCe paBHO 0bs3aTenbHa CChbinka
(B KBagpaTHbIX CkOBKax B KOHLE MPeAnoXeHUs) Ha UCTOYHMK,
BKITIOYEHHbI B CMUCOK IUTEPATYPbI.

(Hanpumep: «B 1892 rogy Benukuii 3pacT [amunbTOHCKUIA
onucan B cBoem BeccmepTHOM Tpyae «O6 OTKpbITUM TPeTbero
yXxa y 4yenoBeka» TpeTbe (HenapHoe) yxo [34].»)

Nuteparypa (References)

YuutbiBasi TpebOBaHNS MeXOYyHAPOAHbLIX CUCTEM LMUTMPO-
BaHMs, CMUCOK TUTEPATypbl MPUBOAMTCS HE TOMbKO B 0ObIYHOM
BMIe, HO TaKXe M JOMOMHNTENbHO B TPAHCIIMTEPUPOBAHHOM (CM.
n. 5.9. TpaHcnutepaums).

B cTaTbe NpuBOAATCS CCINKM HA BCE YNOMUHAEMbIE B TEK-
CTe UCTOYHMKMN.

damunun 1 MHALMAnbLl aBTOPOB B NMPUCTATEMHOM CrUCKe
NpMUBOAATCS B andaBMTHOM NOPSIAKE, CHa4ana pycckoro, 3atem
naTtuHckoro andasua.

B onucanum ykasbiBatoTCs BCe aBTopbl nybnmkaumm.

Bubnuorpaduyeckme CCbiNkM B TekcTe CTaTbi AAKTCSH B
kBaZpaTHbIX ckobkax.

Ccbinkn Ha HeonybnukoBaHHbIE paboThl He LOMYCKaTCS.

Cnucok nuTepaTypbl KOMNNEKTYeTCA B crieAytolem no-
paake:

HopmamugHbie akmabi

Mpukasbl, HOPMATUBHBIE aKTbl, METOLMYECKME NNCbMA W NPO-
e 3aKOHHbIE aKTbl, NAaTEHTbI, NOMNE3HbIE MOAENMN He BHOCATCS B
CMWCOK IUTEPaTypbl, 0OPOPMASIOTCS B BiE CHOCOK. CHOoCka —
npuMeYaHue, NOMeLLaeMoe BHU3Y CTPaHWupbl (MOCTpaHMYHas
CHOCKa). 3HaK CHOCKM CTaBAT Lpor nocne parmeHTa OCHOB-
HOro TeKCTa, rAe ecTb yNoMuHaHue 06 3TuX NcToYHMKax. Peko-
MEHAYeTCS CKBO3Hast HyMepaLusi CHOCOK MO TEKCTY.

WHmepHem-pecypc

1. WHTepHeT-pecypc, rae eCTb Ha3BaHWe WCTOYHMKA, aB-
TOP — BHOCWTCS B CMIMCOK NUTepaTypbl (B Nopsiake andasunTa) ¢
ykasaHuneM fatbl 06paLLeHns (CM. Hike npumep 0popMIEHUS).

2. Ecnv eCTb TONMbKO CCbINKA Ha CalT — BHOCUTCS B CMINCOK
nnTepaTypbl B KOHLE, C ykasaHneMm gatbl 06palleHus.

LLernos /. Hackonbko Bennka ponb MUKpodnopbl B 6uono-
rMn BuUAa-xo3suHa? XuBble CUCTEMbI: HayYHbIA 3MEKTPOHHBIN
xypHan. [octynen no: http://lwww.biorf.ru/catalog.aspx?cat_
id=396&d_no=3576 (gata obpaienuns 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://www.
biomedcentral. com/1471-2393/10/47/ (Accessed 11.09.2013).

KHuea:

ABTOp(bl) Ha3BaHMe KHWUTW (3HAK TOYKA) MECTO M3daHus
(nBOETOYME) Ha3BaHMe M3LaTenbCcTBa (3HAK TOYKa C 3ansToMn)
rof n3ganus. Ecnum B kayecTBe aBTOpa KHUM BbICTYNAeT peaak-
TOP, TO NOCNe hamunum Creayet pea.

AinamassH 3. K., HosukoB b. H., 3aiiHynusa M,.C., Manuk-
ka I. K., Pabuesa W. T., TapacoBa M. A. AkywepcTBO; y4eOHMuK.
6 n3g. Cl6.; 2007.

MpeobpaxeHckuit b. C., Temkun A.C., Nuxaues A.l. bonesHu
yxa, ropna u Hoca. M.: MeguuuHa; 1968.

PapsuHckuin B. E., pep. MepuHeonorus: yuebHoe nocobue.
M.: PY[IH; 2008.

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

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

[naea u3 kHuau:

ABTOp(bl) Ha3BaHWe rna.bl (3Hak To4ka) B kH.: unu In: panee
onucaHue kHuru [ABTOp(bl) Ha3BaHWe KHUMN (3HaK TOYKa) MECTO
“3[aHus (ABOETOYME) Ha3BaHME M3gaTenbCTBa (3Hak TouKa C 3a-
NATON) rof n3gaxus] (4BOeTOUME) CTP. OT U AO.

Kopobkos "A. Temn peun. B kH.: CoBpeMeHHble npobnembi
tusmnonoruun n natonorum peun: ¢b. Tp. T. 23. M.; 1989: 107-11.
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Cmambs u3 xypHana:

ABTOP(bl) HA3BaHMe CTaTbM (3HaK TOYKA) Ha3BaHUE XypHana
(3Hak TOYKa) rog U3gaHus (3Hak ToUKa C 3ansToi) TOM (eCnm ecTb
B Kpyrbix CkoOKax HOMep XypHana) 3aTem 3HaKk (O4BOETouMe)
CTpaHuLibl OT U A0.

KuptoweHkos A.M., Coun M.I., MBaHoBa [1.C. MonnkucTos-
Hble AU4HUKN. AKyluepcTBo 1 ruHekonorus. 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-Mullerian hormone
and small antral follicle count using three-dimensional ultra-
sound. Ultrasound. Obstet. Gynecol. 2012; 39 (5): 574-80.

Tesucsi doknados, Mamepuarbi Hay4YHbIX KOHepeHyul

babuin AWM., Nesawos M.M. HoBblit anroput™ HaxoxaeHus
KynbMUHALMK 3KCMEPUMEHTANBHOTO HUCTarMa (MuHumetpus). |l
cbesp oTopuHonapuHr. benapycu: Tes. gokn. MuHck; 1992: 68-70.

Canos W.A., MapunywkuH [1.H. Akywepckas Taktuka npw
BHYTpUyTpOGHOI rubenu nnoga. B kH.: Matepuansl IV Poccuit-
ckoro chopyma «Matb u guta». M.; 2000; u. 1: 516-9.

Asmopegepamsl:

MeTpos C.M. Bpems peakuum 1 cnyxoBasi agantaums B HOp-
Me ¥ Npyu nepudeprnyecknx nopaxeHusx cnyxa. Astoped. auc...
kaHa. med. Hayk. CMob.; 1993.

[Mpouee

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

TpaHcnumepayus

Cnncok nuTepaTypbl NOAAETCS B ABYX BapyUaHTax: NepBblil Ha
A3blke OpurMHana (PycckOsi3bIYHbIE UCTOMHWKA KUPWUAMULEN, aH-
rnos3blyHble naTuHuuein), sTopo — (References) B pomaHckoMm
andasute (AN Scopus 1 Apyrux MexayHapoaHbix 6a3 AaHHbIX,
MOBTOPSISt B HEM BCE UCTOMHWKM NUTEPATYPbI, HE3ABMCUMO OT TOTO,
VIMELOTCS NN CPeay HUX MHOCTpaHHble. Ecrin B cincke eCTb CCbINKM
Ha MHOCTPaHHbIE NyBnMKaLW, OHW NOTHOCTbI0 NOBTOPSAKOTCS B CM-
CKe, TOTOBSILLEMCS B POMAHCKOM andasuTe.

B pomaHckom andasute ans pycckos3blYHbIX MCTOYHUKOB
TpebyeTcs cnepyowas cTpyktypa Gubnuorpaduyeckon ccbin-
ku: aBTOP(bl) (TPAHCAMTEpaLWs), [NepeBod Ha3BaHMs KHUMN U
CTaTby HAa aHMIUACKUIA S3bIK], HAa3BaHWE UCTOYHMKA (TpaHCAnTe-
pauus), BbIXOAHbIE AaHHbIE B LhpOBOM hopmarte, ykasaHue Ha
A3blK cTaTby B ckobkax (in Russian).

MMpumep:

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).

TexHONOrusi NOAroTOBKU CCINOK C UCNONIb30BaHUEM CHU-
CTeMbl aBTOMaTUY€CKOIM TpaHCNUTepaLUM U NepeBOAYMKa:

Ha caitte http://www.translit.ru moxHo 6ecnnatHo Bocnonb-
30BaTbCS NPOrpamMmoit TpaHCIUTEpaLmMM PyCCKOro TekcTa B Na-
TUHWLY. Mporpamma o4eHb NpocTas.

Bxogum B nporpammy Translit.ru. B okoLLke «BapuaHTbI» Bbl-
Bupaem cuctemy TpaHcnutepayun BGN (Board of Geographic
Names). BcTaBnsiem B cnewmanbHoe nomne Becb TekcT 6ubnmo-
rpadun Ha pycckoM S3bIKE U HAXMMAaEM KHOMKY «B TPAHCANTY.

Konnpyem TpaHCNUTEpUPOBaHHLIA TEKCT B FOTOBALLUICS
cnucok References. lMepeBoanMM Ha aHrIMNCKNIA S3bIK Ha3Ba-
HWe KHWUTW, CTaTbW, NOCTAHOBIEHWS W T.0., NEPEHOCUM €ro B
roToeswwmiics cnucok. BHumanue! Heobxogum aBTOpCKMiA
KOPPEKTHbIA NepeBod Ha3BaHus. ABTOMATUYECKUA nepeBof,
npegnonararLyit BO3MOXHOE NCKaXeHNe CyTU HasBaHus cTa-
TbW, HELOMYCTUM.

ObbeanHsiem onucaHns B COOTBETCTBUM C MPUHATLIMM Npa-
BUNaMM W pefakTUpyeM CMUCOK. B KOHLE CCbINKu B KPyrmbix
ckobkax ykasbiBaetcs (in Russian). Ccbinka rotoBa.

Mpumepbl TpaHCAUTEPALMU PYCCKOA3bIYHBIX MCTOYHUKOB
nuTepaTypbl AN aHrNoA3bIYHOro 6noka cTaTbm.

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, gorlainosa [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).

masa u3 kHuzu: 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).

Cmamss 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).

Tesucki doknados, Mamepuarbl Hay4YHbIX KOH(bepeH Ul

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).

Asmopechepamei

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 hear-
ing]. PhD thesis. SPb.; 1993. (in Russian).

OnucaHue MHmepHem-pecypca

Shcheglov . Naskolko 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).

6. Mpumep cnucka nuTepaTypbl, BKNIOYAKOWEro TpaHc-
NUTepPMPOBaHHbIIf BapuaHT:

JIUTEPATYPA

1. Kodmagm W.A. l'eHeTnyeckas yCTONYMBOCTL K 3apaxeHnto BAY un
passutuio CMA B nonynsumsx Poccun u conpenenbHbIX rocy-
Aapcts. ABToped. auc... kaHa. 6uon. Hayk. M.; 2008. [Joctynex no:
http://www.dnatechnology.ru/ files/images/d/0b136b567d25d4be1df
a26a8b39ec2b9.pdf (nata obpaiyenus 18.09.2014).

2. Flynn E., 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.
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Ans ecex cmamed, umerouwjux DOI, uHdekc Heobxodumo
yKa3bleamb 6 KOHUe 6ubnuozpaghuyecko2o onucaHusl.

OTBETCTBEHHOCTb 3A MPABWUIIbHOCTb BWBJINO-
FPAOUYECKUX OAHHbLIX HECET ABTOP.

ABTOPCKOE NPABO
Pepakuns otbupaet, rotoBut k nybnukaumu u nybnukyet

nepegaxHble ABTopamu Matepuansl. ABTOPCKOE NpaBo Ha KOH-

KPETHYI0 CTaTbl0 NPUHAANEXMUT aBTOpam cTaTbi. ABTOPCKUN ro-

Hopap 3a nybnukauun ctateit B XXypHane He Bbinna4yuBaeTcs.

ABTOp nepepfaet, a Pegakuus npuHnMaeT aBTopcKkue MaTepua-

MNbl Ha cnegyowWwmx yCroBusX:

1) Pepakumm nepepaeTcs npaBo Ha OOPMMEHWe, u3gaHue,
nepegauyy XypHana ¢ onybnukoBaHHbIM MaTepuanom ABTo-
pa ansa uenen pedepnpoBaHusa ctaten u3 Hero B Pechepa-
TuBHOM xypHane BUHUTW, PHWUL, n 6asax gaHHbIx, pacnpo-
cTpaHeHue XXypHana/aBTOPCKMX MaTepPUanoB B NeYaTHbIX 1
9NEKTPOHHbIX N3AaHMAX, BKNOYAs pasMeLleHne Ha BblbpaH-
HbIX MO0 CO3AaHHbIX Pepakunei caitax B ceTn HTepHeT
B Liensx JocTyna k nybnukauuym B MHTEPAKTUBHOM peXNUME

noboro 3aMHTEPECcOBaHHOrO NnLa 13 nboro Mecra v B -
6oe Bpewms, a Takxe Ha pacnpocTpaHeHne XypHana ¢ ony-
BrmkoBaHHbIM MaTepuanom ABTopa no MoAnuCKe;

2) TeppuTOpUs, Ha KOTOPOW paspeLlaeTcs UCNoNb30BaTh aBTop-
ckuin matepuan, — Poccuiickas ®eaepauns n cetb MHTEPHET;

3) cpok gencteus Jorosopa — 5 ner. 1o ucTeueHuu ykasaH-
HOro cpoka Pepakums octaBnsieT 3a coboi, a ABTOp nog-
TBEPXAaeT 6eccpoyHoe npaBo Pegakuuu Ha MpogomKeHue
pasMeLLeHus aBTOPCKOro Matepuana B cet HTepHer;

4) Pepakuus Bnpase no cBOEMY YCMOTpeHUio 6e3 kakux-nbo
cornacoBaHuin ¢ ABTOPOM 3akno4aTb AOroBOpPLI M cornalue-
HWS C TPETBUMM NULAMI, HaNPaBNEHHbIE HA JOMONHUATENb-
Hble MepbI MO 3aLynTe aBTOPCKNX W M30aTeNbCKUX Npas;

5) ABTOp rapaHTupyert, 4To MUcnonb3oBaHue Pepakuwen npe-
[OCTaBIEHHOTO UM Mo HacToswemy [loroBopy aBTOpCKOro
MaTepuana He HapyLwnT NpaB TPETbUX NuL;

6) AsTOp ocTaBnseT 3a coboit NpaBo MCMONb30BaTh NMPEeAOCTaB-
NeHHbIN Mo HacTosLweMy [loroBopy aBTOPCKWIA MaTepuas camo-
CTOSATENbLHO, NepeaBaTh NpaBa Ha Hero No A0roBOpY TPETbUM
nMuam, eCnu 3To He NPOTUBOPEYUT HacTosemy [lorosopy;

7) Pepakuusi npepocTaBnsieT ABTOPY BO3MOXHOCTb 6e3B03-
ME3[HOr0 MONyYeHUs CNpaBku C ANEKTPOHHBIMM agpecamu
€ro opuumansHoit nybnukauum B ceTn MHTepHerT;

8) npw nepenevaTke CTaTbl UMK €€ YaCTW CCbIIKa Ha NEPBYLO
nybnukauuto B XXypHane obsi3atenbHa.

NOPAMAOK 3AKIIOYEHMUA IOFTOBOPA

3akntovenmem [loroBopa €O CTOpOHbI Pepakuun sBnseTcs
ony6nukoBaHue pykonucu faHHoro ABTopa B xypHarne «Russian
Medical Visualization» v pasmelleHue ero Tekcta B cetu UHTep-
HeT. 3akntoueHnem [loroBopa co CTOpOHbl ABTOPA, T. €. MOMHbIM
1 6e30r0BOPOYHbLIM NpUHATHEM ABTOPOM yCroBuit [loroBopa, siB-
nseTcsa nepeaaya ABTOPOM PYKOMMCK W SKCMIEPTHOTO 3aKIMHOYEHNS.

PELIEH3UPOBAHUE

CraTbi, NOCTYNMBLUME B PeAaKunto, 06s3aTenbHO peLeHan-
pytotcs. Ecnu y peLieH3eHTa BO3HWKAIOT BOMPOCHI, TO CTaTbsl C
KOMMEHTapUsSMK peLieH3eHTa Bo3Bpalyaetcs ABTopy. [latoit no-
CTYNINEHNS CTaTbM CYNTAETCA AaTa nomnyyeHust Pepakumueil OKOH-
YaTenbHOr0 BapuaHTa ctaTbu. Pefakunsi octaBnsieT 3a coboil
npaBo BHECEHNS PELaKTOPCKMX M3MEHEHWIA B TEKCT, He UCKaxato-
LMX CMbICNa CTaTby (MUTEPaTypHAs 1 TEXHOMOTMYeCKast NpaBka).

ABTOPCKUE 3K3EMMNAPLI XXYPHATA

Pepakuus 06s3yetcs Bbiaath ABTOpY 1 3k3emnnsp XypHana
¢ onyBrrKoBaHHOI PyKoMMChio. ABTOpbI, NpoxwuBatowye B CaHKT-
MeTepbypre, nonyyatT aBTOPCKMIA 3k3emnnsp XKypHana Heno-
cpeacTBeHHo B Pepakuun. VHoropogHum ABTOpam aBTOPCKUNA
ak3emnnsp YKypHana BbICbINaeTcs Ha agpec aBTopa no 3anpocy.

ALPEC PEOAKLWK

194100, Cankt-MeTepbypr, llntosckas yn., 2
e-mail: scrcenter@mail.ru. Cant xypHana: http://www.gpmu.org/
science/pediatrics-magazine/Russian_Biomedical_Research.

& pOCCHIICKHE BHOMETHIHCKAE HCCTEIOBAHIA  TOM 5 No3 2020

eISSN 2658-6576




(DenepanbHoe rocyAapcTBEHHOE OIAKETHOE 06Pa30BaTeNbHOE YUpeXaAEHUE BbiCliero 06pa3oBaHus

CAH KT-I'IETEPISYPFCKMW FOCVﬂAPCTBEHHbIﬁ
NEANATPUYECKUN MEAWLUUHCKWUU YHUBEPCUTET

MuHucTepcTBa 3apaBooxpaHenus Poccuitckoin Mepepauum

CEPOEYHO-NEFTOYHAA PEAHUMALLIUA DETENA U B3POCJIbIX.
BA30BbIM CUMYNALUOHHBIN KYPC

3AHATUA NO MEPE KOMIMJIEKTOBAHUA TPYNN

IIOCJIE OBYYEHWS Bbl OBJIAJEETE CIIEAYIOIIVIMI HABBIKAMMU:

e BBIIOJIHUTDH COBPEMEHHBIN MEXIYHaPOJHbIN IIPOTOKO/ IIPOBEEHNA CEPHEYHO-/IETOYHON peaHMaLN Y IeTel
U B3POCTIbIX;

e JCIIONb30BaTh aBTOMATMYeCKUIT HapyXHbII gedpubpuiiarop (AH]I) n coBpeMeHHBIe cpefcTBa, oOecieunBao-
e 6e30IacHOe IIPOBefieHle UCKYCCTBEHHOTO AbIXaHMs (JIMIeBYIO MacKy);

o paboTaTb B KOMaHJIe IIPY BBIIIOTHEHNY 6230BOTO PeaHMMAI[IOHHOTO KOMILIEKCA.
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