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Retention and relapse- the bane of orthodontics
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Preserving the treatment corrections is the most difficult task for an orthodontist.
The long term outcome of treatment depends on retention phase as there are many
contributing factors which drag teeth to their original position after completion of
active orthodontic treatment. So retention phase is critical time period following
orthodontic treatment and use of suitable retention protocol is necessary to prevent
relapse. Relapse is unpredictable, therefore it should be presumed that every patient
has potential risk of relapse and need appropriate retention. This article gives overview
of retention, causes of relapse and clinical guide for retention protocol.
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Perennus :xoHe KaliTajany - OpTOIOHTHSIHBIH KacipeTi

Cyxkxnan Kayp', Canmxus Conn', Punonmkor Cuarx?

'Cromaronorusuislk Koyute/pk oxaHe Jlemr bxarar aypyxanacel, [lenpka6, Munus
2Barbic yausepcureti, Ourapuo, Kanana

Emnik Ty3etynepai cakTay — OpTOIOHT JOpirepi yIiH eH KUblH MiHaeT. EMaeyniH y3ak
Mep3iMIi HOTHXKec YeTay (a3achiHa OaiIaHBICThI, OUTKEHI OSIICEH I OPTOIOHTHSIIBIK
eM/iey asKTalFaHHAH KeHiH TicTepai OacTamkpl KaJlblHA KENTIPETiH KONTEreH
(hakropiap Gap. Ocpuraiina, pereHIUs (a3achl OPTOJOHTHSIIBIK SMICYICH KEHiHTi
MaHBI3/Ibl YaKBIT KE3€HI OONBINT TaObUIAABl KOHE PEUUAWBTIH alIbIH aly YIIiH
THICTI pEeTEeHIMs POTOKOJIBIH KOJaHy KaxeT. Kalitananysl 60mKay MyMKIiH eMec,
COHJBIKTaH Op NAlMCHTTIH KalTamaHy Kayri Oap j>KOHE THICTI CakTayabl KayKeT
ereni. Byt Makanazma ycrayra 1oy, Kaiftanany ceGenTepi )oHe yeTay XarraMachiHa
KJIMHUKAIBIK HYCKAYJIBIK OepiireH.

Hezizzi co30ep: pemenyusi, peyuous, micapanslk eni, OKKII03usl, Ab8eospibl OCKIH

Perenuus u penquaus — 0M4 OPTOXOHTHH

Cyxkxnan Kayp', Canmxus Conn', Punonmkor Cuarx?
!Cromatonorndyeckuii koyuiepk u oonbuuna Jemr bxarar, [enmkao, Muaus
Z3anaueiid yausepeutet, Onrapuo, Kanana

CoxpaHeHne Ie4eOHBIX KOPPEKIHH — camas CIOXHAs 3ajJada sl OPTOJOHTA.
JlonrocpoyHbIid pe3ynsrar JICYCHHS 3aBHUCHT OT PETCHIMOHHON (as3bl, Tak Kak
CYIIECTBYET MHOXKECTBO ()aKTOPOB, KOTOPBIE BO3BPAIIAIOT 3yObl B UCXOAHOE MOIOKEHNE
MOCJIE 3aBEPIICHUS] aKTUBHOTO OPTOZOHTHYECKOTO JiedeHHsA. Takum oOpas3oM, ¢asza
PETeHINN SBISIETCS KPUTHYECKUM IEPHOJOM BPEMEHH I0CIe OPTOJOHTHYECKOTO
JIeYeHHs, ¥ HCHOJIB30BaHUE ITOJXO/SIIETO MPOTOKONA PETEHIMH HEOOXOAMMO ISt
MpEeOTBPANICHHs PEIUANBA. PeruanB HempenckasyeM, MOITOMY CIIELyeT MCXOAUTh
U3 TOTO, YTO KayK/ABIH MAI[EHT UMEET MOTEHIINATbHBII PHCK PEIUINBA U HyKAAeTCs
B COOTBETCTBYIOIIEM YACpKaHUH. B 3Tol cTaTthe qaeTcs 0030p yAepKaHUs, TPUINHBI
penuBa U KIMHUIECKOE PYKOBOJICTBO TIO IMIPOTOKOIY YACPKAHUS.
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Introduction

Retention is an essential and final stage of orthodontic
treatment. Moyers [1] defined retention as «The
holding of teeth following orthodontic treatment in the
treated position for the period of time necessary for the
maintenance of the result.» Retention planning starts with
appropriate diagnosis, treatment planning, application of
correct biomechanics for tooth movement and bringing
the teeth in optimal functional occlusion [2]. Retention
is the most difficult and challenging stage of orthodontic
treatment [3]. Many reputed professionals expressed
their concerns in retention. Kingsley in 1880 recognized
the problem of maintaining the tooth position after
orthodontic treatment [4]. Vanarsdall and White said that
a misunderstanding developed in Orthodontics. Dental
professionals and public started to believe that teeth
straightened with orthodontic treatment, remains in the
same position for a lifetime [5].

After completion of orthodontic treatment, teeth
have tendency to return to their original positions due
to stretching of periodontal fibres [6]. Reorganization
and adaptation of periodontal fibres takes around one
year [3]. Kingsley [4] considered that occlusion is most
important factor for stability of teeth after orthodontic
tooth movement. According to Lundstrom [7], apical
base has prime role in stability whereas McCauley [8]
gave importance to canine and molar relationship for
stability of teeth after orthodontic treatment. Other factors
responsible for relapse are: continuous skeletal growth,
genetics, soft tissue maturation, presence of third molars
and expansion of dental arches [3]. In 1944, Tweed
claimed that inclination of incisors also plays a potent
role in stability. Good stability can be gained with upright
incisors [9].

Retainers are the orthodontic appliances used to
prevent relapse that is return of teeth to their original
position following orthodontic correction. To date, for
long term stability of treatment results and to minimize
relapse, various type of retainers have been advocated.
Retainers can be either removable or fixed. Removable
retainers can be easily removed and placed by patients,
that helps in complete cleaning of teeth and patient can
wear retainer on part time basis. However, some situations
are best addressed with fixed retainers which remain
fixed to teeth for 24 hours a day every day [6]. Retention
requirements depend on type of original malocclusion and
effects of orthodontic treatment mechanics [10].

Why relapse and need of retention

Relapse is loss of any correction achieved by
orthodontic treatment. Several factors contribute to
relapse. Some important factors are discussed here.

Alteration in Ach form

Various long term studies evaluated arch stability after
orthodontic treatment and changes in arch form were
reported in most of study groups. It was found that there is
reduction in arch length and intercanine width following
orthodontic treatment.Intermolar width also returns to its
original value if it is expanded during treatment. These

changes in intercanine width and intermolar width found
to be greater in mandibular arch as compared to maxillary
arch. It has also been reported that greater changes induced
during treatment, lead to more tendency for post treatment
relapse. Therefore maintenance of pre treatment arch form
is recommended [11, 12].

Role of alveolar bone, periodontal and gingival tissue

Bone remodelling occurs in alveolar bone surrounding
teeth during orthodontic treatment. Bone resorption on
pressure side allows tooth movement through bone on
application of orthodontic force. After completion of
tooth movement, alveolar bone and periodontal fibres re
established. On tension side, new bone formation take
place at slower pace and periodontium maintains tension
on the bone which can drag the tooth to its original
position [13].

Reitan [14] first reported stretching of periodontal
fibres during orthodontic rotation corrections. Periodontal
fibres in apical third of root were stretched less than fibres
in middle and marginal third of root due to difference in
circumference of root surface area from apex to marginal
area. Apical and middle third fibres had well reorganized
after a retention period of 232 days. However, marginal
fibres showed partial reorganization. Similarly new bone
was well organized at 232 days of retention along apical
and middle third fibres but fairly organized along marginal
third fibres. Redlich [15] in his study reported that relapse
result from elasticity of whole gingival tissue rather than
stretching of only gingival fibres.

Treatment stability in incisor area depends on thickness
of alveolar cortical bone. Rothe [16] et al. observed that
patients having thinner mandibular cortical bone showed
greater chances of relapse as compared to patients with
more thickness of cortical bone.

Mandibular incisor dimensions

Very poor long term mandibular incisor stability after
orthodontic treatment was reported. Approximately more
than one —quarter of cases showed noticeable crowding
[12]. Relationship between mandibular incisor dimensions
and crowding has been reported in some studies. Proximal
reduction has been advised to promote stability [17,
18]. Boese [19] proposed mandibular incisor proximal
stripping to create wider contact points and more arch
space availability.

Occlusal factors

A functional and stable occlusion is believed to be
potent factor in maintaining treatment results. It was
proposed that good interdigitation of teeth with even
occlusal contacts and appropriate occlusal loading of
dentition provides more stable results. Proper interincisal
angle and good interdigitation of posterior teeth along with
perfect molar relationship are important for prevention of
relapse of cross bite and antero-posterior correction [11,
20, 21].

Soft tissue pressure

The most preferable position of teeth is within neutral
zone. Neutral zone is area of balance between tongue on
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lingual side of dentition and lips and cheeks on labial
aspect of dentition. Movement of teeth away from this
zone, results in instability of their position. Weinstein
[22] and Mills [23] stated that mandibular incisors lie in a
zone of stability and their position should not be changed
during orthodontic treatment. Alterations in arch form
especially in mandibular inter canine width lead to relapse
because of soft tissue pressures. However, there are some
conditions in which intercanine width need to be changed.
In these cases, orthodontist should plan a suitable retention
protocol to minimize relapse chances [20, 24, 25].

Whalen reported that vertical pressure of tongue during
swallowing has little influence on vertical positioning of
anterior teeth. In his study he also observed that tongue
pressure in vertical direction during swallowing in open
bite patients is less than patients with normal vertical
relationships [26].

Proffitt and Manson in 1975 stated that resting
position/posture of tongue and its pressure has much more
impact on position of teeth as compared to influence of
tongue pressure on dentition during swallowing. It has
also been observed that myofunctional therapy along with
orthodontic treatment is more successful in preserving
open bite correction than does orthodontic treatment alone
[27, 28].

Posture of lip particularly lower lip plays a role in
causing relapse. Interposed lower lip and lip pressure has
significant contribution to relapse of maxillary incisors
following orthodontic treatment. Doto and Yamato
demonstrated that lip pressure is contributing more to
incisor proclination in class Il patients than is tongue
pressure. Therefore role of both tongue and lips should be
considered and teeth should be positioned to create most
harmonious relationship between dentition and soft tissue
envelope [29, 30].

Physiological relapse

Undesirable tooth movement following treatment can
be due to normal age changes, these can occur even in
patients who have not undergone orthodontic treatment.
The age related changes such as minor alteration in
maxilla- mandible relation and soft tissue pressure on teeth,
occur throughout the life. The alterations in alignment
of teeth results from changes in soft tissue pressure and
skeletal structures surrounding the dentition. These soft
tissue alterations and continued growth changes are
unpredictable and considered as normal ageing process.
Therefore retention protocol is needed not only to avoid
reversal of orthodontic treatment results but also to avoid
undesirable long term age changes [6, 20, 31].

Contribution of orthodontically induced change

Non extraction treatment in cases with mandibular
crowding more than 7-8 mm results in increased
proclination of incisors, increased arch length and
alteration in pretreatment mandibular arch form.
Expansion of mandibular intercanine width occurs in non
extraction treatment which in most of cases leads to relapse
[32-34]. When mandibular arch form is changed, relapse
is certainly occurring after discontinuation of retention

protocol. Literature also supports the concept of relapse
with increased arch length during orthodontic treatment.
Dr. James Boley gave a presentation entitled “Why try
to fit teeth into an ever-shrinking arch? In 1980 to the
Colorado Orthodontic society. Increased proclination of
mandibular incisors, when molars do not move mesially,
results in increased arch length. Several studies concluded
that this is unstable after discontinuation of retention [35-
37].

Habits as contributing factor

Successful correction of open bite may be reversed if
patient continues habit of digit sucking. The incidence,
duration and intensity of habit are influencing factors [38].

Third molars

Contribution of third molars to lower incisor crowding
remains still a controversy. Some studies supported
relation between third molar presence and lower incisor
crowding. But other studies reported no impact of third
molars on lower incisor crowding. Multiple factors are
responsible for late incisor crowding. The extraction of
third molar for prevention of lower incisor crowding is
not evidence based [11, 20].

Retention protocol

Both fixed and removable retainers are used globally.
Significant geographic difference in relation to use of
retention methods is reported. For maxillary arch both
fixed and removable retainers and for mandibular arch
only fixed retainers are recommended in Norway and
Netherlands. Switzerland prescription used combination
of two retainers in cases of maxillary extraction and
expansion. Maxillary removable and mandibular fixed
retainers are prescribed in US, Saudi Arabia and Australia.
Most of studies demonstrated that vacuum formed retainers
are preferred among removable retainers [39]. Use of
fixed retainers in mandibular arch and vacuum formed
retainers with or without fixed retainer for maxillary arch,
is most popular prescription. In one study, it was observed
that wearing of maxillary removable retainer alone or its
combination with fixed retention showed no significant
difference in Peer Assessment Rating scores after three
years retention period [40]. In another study no significant
difference was observed in lower incisor alignment at one
year follow up when lingual fixed retainers combined with
only night time wear Hawley retainer and clear plastic
retainers used alone [41]. Same lower incisor alignment
stability was reported for fixed and vacuum formed
retainers at 18 month follow up period but at 4 year follow
up, significantly improved outcome was observed for
fixed retainers [42]. Fixed retainers were found to be least
cost effective two years post retention [43]. Clear retainers
were reported to be more discomfortable for patients as
compared to fixed retainers [44].

It was reported that fixed retainers increase plaque
and calculus accumulation and also increase number of
bacteria which cause periodontal diseases and caries. If
proper oral hygiene is maintained, a chance of occurrence
of these diseases is not there [10, 45, 46]. Also monitoring
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on regular basis is needed as occasionally unwanted tooth
movement can occur with these fixed retainers due to some
activity in bonded wire [47, 48]. Removable retainers also
have their own pros and cons. The main cause of failure of
removable retainer is poor patient compliance. Cases with
severe enamel damage have also been reported as patients
drink cariogenic liquids while wearing clear retainers [49].

The duration recommended for retainers is also
variable. Most of clinicians suggest use of removable
retainers for a period of two years, and even up to five
years or more than that [2]. Retention for indefinite
time is recommended by less than 20% of clinicians in
Norway, 52% in Saudi Arabia, 80% in Australia, US and
UK and by 90% orthodontist in Netherlands [39] latest
Cochrane review demonstrated that there is no clear
evidence proving superiority of full time over part time
wear of retainers [50]. So it is recommended to wear either
prolonged fixed retainers or part time removable retainers
on a long term basis [39].

Moghrabi et al. concluded in their review that
selection of retention protocol should be evidence based,
tailored for each individual patient while taking into
consideration patient’s expectations and patient’s personal
circumstances. With firm evidence, they suggested that
night time wear of removable retainer is equally effective
as full time wear over a short time period. One more
emerging evidence explained the superiority of fixed
retainers over removable retainers at prolonged periods
of follow up. In spite of this, commitment of patient for
optimal wear of removable retainers enhances long term
outcomes [39].
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Features of epileptogenesis in children with epileptic encephalopathy. Literature
review

M.K. Dosbolova, A.I. Mannapova, D.N. Ayaganov

West Kazakhstan Marat Ospanov Medical University, Aktobe, Kzakhstan

The article presents a literature review and analysis of materials devoted to the
peculiarities of epileptogenesis in children with epileptic encephalopathies. Epileptic
encephalopathies are characterized by age-dependent epileptic syndromes. The cause
of epilepsy includes genetic, structural, and metabolic factors, while in some cases
the cause of epilepsy can be unknown. Epileptogenesis as the pathogenetic essence
of these forms of epilepsy consists in the violation of various brain mechanisms
that change the balance of excitatory and inhibitory processes with the formation
of a systemic organization of inter-neuronal activity. It is known that the regulation
of the immune system is carried out by many brain structures and dopaminergic,
serotonergic, noradrenergic systems. It is experimentally proved that interleukin 1 (IL-
1) causes changes in the activity of neurotransmitter and neuropeptide systems of the
brain, leading to a violation of the balance of Pro - and anti-inflammatory cytokines, as
a key factor that determines the clinical state of the child's brain. The role of cellular
elements of the immune response in epilepsy patients is another issue that requires
further study and explanation. In recent years, literature sources have increasingly
published works that indicate the involvement of immunological disorders in the
implementation of resistance. International literature sources contain data on the use
of immunomodulatory therapy based on the assessment of immunological reactivity,
where different scholars have obtained different results, which aims to use other
forms of treatment. Studies on the effectiveness of anti-inflammatory drugs such as
corticosteroids and adrenocorticotropic hormone in the treatment of certain epileptic
encephalopathies (West syndrome, Otahara, dravet, Lennox-Gastaut syndrome,
Landau-Kleffner syndrome) show that epilepsy has an immune inflammatory
component. Therefore, the problem of studying epilepsy is an interdisciplinary one,
including a team of neurologists, psychiatrists, geneticists, neonatologists, General
practitioners, neurophysiologists, which emphasizes the importance of the problem
of preventing early disability of children, since the genetic determinism of the disease
and the existing immunological mood in these forms of epilepsy, determine the social
significance of this study.

Keywords: epilepsy, epileptogenesis, epileptic encephalopathies, resistant epilepsy,
immune response in patients with epilepsy, anti-inflammatory drugs for epilepsy
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OB30OPHA{A CTATHA

KYPBUIBIMJIBIK, MeTa0oIM3MIiK (hakTopiap jkarajabl, KeW jkarnaiinapaa SIHIeHCHs
cebentepi Oenrici3 60MysI Ja MyMKiH. DIMUICITOTCHE3Ie SMIICTICUSIHBIH MTAaTOTCHE3/TIK
HeTi31 peTiHAe MUJIaFbl KO3/IBIPYIIbI )KOHE TEXeYIITi )KYHEeHIH OaaHChIHBIH OY3BUTBICH
*araipl. HaykactapabIH yIITeH 0ipi eMre pe3uCTeHTTi 00BN KeJIe i )KOHEe MYTeICKTIKKE
SKeJIeTIH epTe MaHBI3bl aCKbIHYIApAbIH JaMyblHa ceer 0oiambl. DNUISTICUSHBIH
MEXaHH3Mi MEH OPTaJIbIK HePB )KYHECIHIH KbI3METIH FBUIBIMU 3€PTTeY KO3ABIPFBILI JKOHE
TEXeTIN HelpoMeTuaTopIiap/iblH JUCOaTaHChl TEOPHSCHIHBIH KaJbINTAaCybIHA TYPTKI
601pl. IMMYHABIK JKylie KbI3METi KONTereH KypbUIbIMAAp MEH I0(haMHHEPTUsUIBIK,
CEPOTOHUHEPTHUSIIBIK, HOPAIPCHATHHEPTHSIIBIK JKYHEeIepMEH peTTeNeTiHi Oenrii.
DUIENTHKATBIK OCICEHIITIKTI TeXKEY apKbUTbl HEHPOIPOTEKIHSIIAFbl IHTOKUHICP/IIH
poITi HeHpPOHIAPIBIH KarnaiibiHa Toyeni. Toxipube Ky3iHAe MONENACHTCH JKaFaai
— unrepneiikun (MJI-1) MuaelH HeifiponenTuaik JKyiHeciH, HEHPOTPAaHCMHUTTEPIIH
OeJICeHIUTIriH 03repTy apKbUIbI NPOLMTOKMHIACP MEH KaObIHYFa Kapchl IUTOKUHIEP
GanaHchIH Oy3anabl. HoTmkecinne 0ana MHBIHBIH KIMHUKAJIBIK JKaFdaiibl e3repesi.
OnusencusMeH aypaThlH HayKacTap/ia MMMYHJTBIK )XY HeHiH KITeTKaJIbIK JJIeMEHTTePiHIH
pori ami ge 3eprreyni KaxeT ereai. COHFBI KbULIApBl 9JEOMETTIK JepeKTepre
PE3UCTEHTTUTIKTIH AaMyblHa UMMYH/BIK JXYHEHIH KaTbICHl )KOHIH/E JKYMBICTAp XKHi
Kapblk kepyze. Lllet en oneGueTTepinie UMMYHOJIOTHSIIBIK PEAKTHBTUIIKTI Oaranay
HETi3IHJe TYpii aBTOpJIapMeH HMMYHOMOJIYIBJICYII eMAi KOJJaHy HOTHKelepi
ke3neceni. Hotmwkecinme, eMHiH 06acka (opmanapblH KoinaHy keszuenreH. Keitbip
SMMICNTHKANBIK dHIedanonarusapas! (cunapom Becra, Oraxapa, [pase, cunapom
Jlennkoca-T'acto, cunapom Jlanmay-Knebdnepa) emaeyne aapeHOKOPTHKOTPONTHI
TOPMOH MEH KOPTHKOCTEPOHITAP TIPi3/i KAOBIHYFa KapChl KOJIAHBUTFAH €M THIMJILTIT]
TypaJbl eHOCKTep SMHUIICTICHS IMMYH/IbI KAOBIHY KOMITOHEHT OOJIBII Ta0bUIATHIH BIFBIH
kepcetei. COHIBIKTaH, SMHUJICTICHS MACENIECIH 3ePTTey HEBPOJIOT, ICUXHATP, TeHETHK,
HEOHATOJIOT, JKaJIIbl MPaKTHKa JAdpirepi, Heiipodusnosor aapirepiepiHin GipieckeH
JKYMBICBIH Tauan etefi. Ochl apKbUIbl Oananapiarbl epTe MYTeJeKTIKTIH ajIblH alry
MaceeNiepiHiH MaHbI3IBUTBIFBIH aTan Kepcetei. HaTmkecinae, aypy/ibiH reHeTHKAIBIK
HETi31 MeH SIWICTICHSHBIH aTalFaH TYPJepiHAeri MMyHHOJIOTHUSUIBIK OeHiMIiik Oy
3epTTEY/IIH dJICyMETTiK MaHbI3AbIIBIFBIH AHBIKTAHIBL. .

Hezizeli co30ep: snunencusi, >nuilenmozenes, NUIENMUKAIbIK dHYeparlonamus,
pe3ucmenmmi SNUNencus, INUIENCUsl aAypybiHOAZbl UMMYHObL PeaKyuis, SNUTEeNCULHbL
KaObiHy2a Kapcol npenapammapmen emoey

Oco0eHHOCTH NHJIENTOreHe3a y AeTeil P dMHJIeNTHYECKHX HIedaonaTusx.
O030p JuTEpaTYpPHI

M.K. [loc6onoBa, A.l. Mannanosa, J[.H. Asranos

3anmanHo-KazaxcTaHCKUi MEIMUIMHCKUN yHUBEpCcUTeT MMeHN Mapara OcnaHoBa,
Axto0e, Kazaxcran

B crarbe npencrapieH nureparypHbIil 0030p U aHAM3 MaTepHajIoB, MOCBSIIEHHBIX
0COOCHHOCTSIM JIMIENTOreHe3a y JAeTell NpU SMIIENTHYSCKHX SHIe(aTonaTusx.
OnuienTudeckue  SHOe(aloNaTHd  XapaKTepH3yIOTCS — BO3PAcT3aBHCHMBIMHU
SMUICNTHYCCKUMU CUHApPOMaMU. I[IpuuuHBI SMUIENCUM BKJIHOYAOT FEHETHUUYECKUE,
CTPYKTypHBIE, MeTabomdeckre GpakTopsl, TOra KaKk B HEKOTOPBIX CIydasX IMPHIMHA
SNMJICTICHM MOXKET OBITh M HEW3BECTHA. DNHWJICNTOreHe3 Kak IaToreHeTHYecKas
CYIIHOCTh JAHHBIX (OPM OIIICHCHM 3aKIIOYaeTCsl B HApyIIEHHH Pa3IMYHbBIX
MEXaHH3MOB MO3ra, U3MEHSIOMNX OajaHC BO30Y)KAIOIINX ¥ TOPMO3HBIX NPOILIECCOB
¢ (QopMmupoBaHMEM CHCTEMHOIl OpraHM3alM¥ MEXKHEHPOHHOH aKTHBHOCTH.
H3BecTHO, YTO TpeTh MALMEHTOB OCTACTCS PE3UCTCHTHOM K JICUEHUIO, U UMEET
paHHUE Cepbe3HbIe OCJIOKHEHMs, NPUBOAALIME K HMHBaIUIHOCTH. HayuHblil mouck
W MHTCHCUBHBIC HCCIIENOBAHMS MEXaHW3Ma JIIMICICHM ¥ (YHKIUH LEHTPaTbHON
HEPBHOW CHCTEMBI IPHBENN K (OPMYIHPOBAHHIO TEOPHUH O JHcOaTaHCEe MEXKTy
BO30Y)KIAIONIMMH M TOPMO3HBIMH Heifpomennaropamu. M3BecTHO, 4YTO peryismus
(DYHKIMOHMPOBAHMS MMMYHHOH CHCTEMBI OCYIIECTBISICTCS MHOTMMH MO3TOBBEIMH
CTPYKTypaMH U J0(haMUHEPIHIEeCKOH, CEpOTOHHHEPTUUECKOH, HOPaApeHepriIIecKoit
cucreMaMu. [{UTOKHHEI, UTparoIye poib B HEHPONPOTEKIMN ITyTeM HHTMOUPOBaHUS
SNMJIENITHYECKON aKTHBHOCTH, 3aBUCAT OT (DYHKIIMOHAIBHOTO COCTOSHHS HEHpPOHOB.
DKCIIepUMEHTAIBHO J0Ka3aHo, 4ro uHTepneiikuH 1 (MJI-1) BbI3bIBaeT M3MEHEHUS
AKTHUBHOCTU HEHPOTPAaHCMUTTEPHBIX, HEHPONENTUIHBIX CUCTEM MO3ra, MPUBOISL K
HapyIIeHUIo OajaHca Mpo- U MPOTHBOBOCIIAINTENEHBIX IUTOKHHOB, KaK KIIIOYEBOTO
MOMEHTa, OOYCIaBIIMBAIOIIETO KIMHUYECKOE COCTOsIHHME Mo3ra peOeHka. Pomb
KJIETOYHBIX 3JIEMEHTOB HMMMYHHOH pEaKkIuM y OOJBHBIX OIMICIICHEH SIBISETCS
elle OJHMM BOIPOCOM, TPEOYIOIINM JaJbHEHIIEr0 W3yYeHUs M OOBSCHEHHMS.
B nmTepaTypHBIX HCTOYHHMKAX MOCIETHHX JIET BCE Yalle MOSBIISIOTCS PaOOTEHL,
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CBUJIETEIILCTBYIONIME O TPUYACTHOCTH HMMMYHOJOTMYECKUX  HAPYIIEHUH B
peaju3alMi  PE3UCTEHTHOCTH. B 3apyOeKHBIX  JINTEPATYPHBIX  MCTOYHUKAX
HUMEIOTCSl JIAHHBIE O MPUMEHEHHH HMMYHOMOIYJIMPYIOLIEH Teparnud Ha OCHOBE
OLIEHKH MMMYHOJIOTHYECKOM PEAKTUBHOCTH, IJ€ pPa3sHbIMUA aBTOPAMU IOJYYEHbBI
pa3IMyHbIe PE3YJAbTAaThl, YTO HAEIMBAET HA MPUMEHEHHE JIPYruX (HOpM JICYEHHS.
Pa6Gotbl 1m0 3((PEKTUBHOCTH TPOTHBOBOCHAIMTEIBHBIX MPENAPATOB, TaKHX Kak
KOPTHKOCTEPOMIBI U  aJApPEHOKOPTHKOTPOIHBIH TOPMOH B JIEYEHHMH HEKOTOPHIX
SMUJIENTHYCCKUX SHIedanonaruii (curapom Becra, Ortaxapa, [paBe, cuHHIpOM
Jlennkoca-T'acto, cunapom Jlannay-Kneddrepa) mokaspIBaroT, 4TO SMUICTICUS HMEET
UMMYHHbIIM BOCHAJIUTENBHbBIA KOMIIOHEHT. [103TOMY Mpo0iieMa u3ydeHust SIUIENCUI
SIBJIIETCS MEKIUCHUILIMHAPHON, BKJIIOYAIONIEH KOMaH/y HEBPOJIOIOB, MCUXUATPOB,
IEHETHKOB, HEOHATOJOrOB, Bpadeil OOWIed NpakTUKW, HEWpO(U3HUOIOroB, YTO
MOYEPKUBAET 3HAYMMOCTH MPOOJIEMbI 10 MPOMUIAKTUKE PaHHEH MHBAIMIAU3ALNN
JeTel, TaK KaK TeHETHYeCcKas JIeTePMUHHUPOBAHHOCTH 3a00JIEBAHUsS M HMMEIOIIAs
MECTO HMMMYHOJIOTHYECKas HACTPOEHHOCTh MPU JaHHBIX (OpMax OSIUIIEICHH,
MPEAOTPEICIAIOT COUATBHYIO 3HAYNMOCTh JAHHOTO H3yUCHHS.

Kniouesvle cnosa: snunencus, snuienmocenes, dnuienmuyeckue snyegaronamui,

pe3ucmenmuast

onunencus,

UMMYHHAs  peakyusi Yy OONbHLIX  dnuaencuetl,

npomueosocnajiumeilbible npenapansl npu SNUiencuu

Onuiencust — OAHO W3 TPO3HBIX 3a00JeBaHUI TOJIOB-
HOI0 MO3ra y JeTel, IPUBOJsLIee K paHHEH HEBPOJIOTHU-
YecKol WHBAJIMJHOCTH. 3aboJjieBaHHE XapaKTepU3yeTcs
MOBTOPHBIMH ~ HECHPOBOLIMPOBAHHBIMUA  MPUCTYNAMH,
BO3HUKAIOIIMMHU B pe3yJbTare 4Ype3MEpHONM HEMpPOHHOH
AKTUBHOCTU M COIIPOBOXKAAIOIIUMUCT I'IOJ'[I/IMOp(bI/IBMOM
KJIMHUYEeCKUX TposiBieHuid [1-5]. M3BecTHO, UTO HE Me-
Hee OJIHOTO MPUIAJKa B TEUCHUE JKU3HH TIEPEHOCSAT OKO-
10 5% nacenenust, a 'y 20-30% OGonpHBIX 3a0oneBaHue
SIBIISIETCSL TTOKM3HEHHBIM [2, 3]. Dnunencus B 70% ciy-
4aeB JIeOI0THPYET B JIETCKOM U MOAPOCTKOBOM BO3pacTe.
OcobeHHO 3a00J1€BaCMOCTh BBICOKA B TEUCHHUE IEPBBIX
MecsIeB Xu3HA [2, 6, 7]. B 29% cny4ae smuiencus ne-
OroTHpyeT B Bo3pacTe A0 3-x jeT. KazaxcraHckue uccie-
JIOBATeJIM CUNUTAIOT, YTO PACIPOCTPAHEHHOCTh ATHIICTICHN
B Pecniyonmke Kazaxcran cocrasmser 2,3:1 000 [8], Tor-
Ja KaK JaHHBIX O PacHpOCTPAHCHHOCTH PE3UCTCHTHBIX
(I)OpM OIIWICIICUHU, B YAaCTHOCTH SIUJIICIITUYCCKUX DHIIC-
¢danonaruii, Hegocrarouno [9, 10]. M3sectHO, uTO 20-
30% manueHToB ¢ AMHUICNTHYCCKUMH TIPUCTYIIAMHU OyIyT
B JaJIbHEHIIEM CUMTAThCSI NALMEHTAMM C PE3UCTEHTHOM
BHI/IHCHCI/IGI\/’I, U 110 faHHBIM OOJIBIIMHCTBA aBTOPOB, TOJIb-
ko y 60-80% manueHToB ymaercs NOCTUTHYTh MeIuKa-
MeHTO3HOI pemuccuu [11].

Juis smmnenTr3andy Mo3ra OoJbIee 3HaYeHHE MMe-
0T HE CTOJIBKO ACCTPYKTHUBHBLIC U3MCHCHHA, a CKOJIBKO
MIPOIIECChl HApYIICHHUsST MEXKHEHPOHHBIX KOHTAKTOB, IJIE
UJET CPBIB TOMEOCTAaTHYECKUX MeXaHu3MOB. CyIlecTBy-
0T 3 BapWaHTa SMWICNTH3AINKA HEHpoHOB: 1) Hapy-
HIeHue MeMOpaH WM ero MeTabonu3ma; 2) M3MEHEHHE
Cpenbl, OKpyXKalomiei HelpoH; 3) AeUIUT MpoLeccoB
narubuposanus. [lociennue naHHBIE CBUIETENBCTBYIOT,
YTO B3aUMOJCHCTBHE HACIEACTBEHHO OOYCIIOBICHHOTO
(daxTopa TpenpacroNoKeHHOCTH, (haKTopa MOBpEX/Ia-
IOUIMX BO3JCHCTBUH M IYCKOBOTO (hakTOpa MPHBOIUT K
00pa30BaHMIO SMHMJIENITHYECKOTO OYara 3aJ{oiro J0 Hpo-
SIBIICHUS KIIMHIYECKOTO JMMJICTITHIECKOT0 MpucTymna. To
€CTb, C(HOPMHUPOBAHHBIN AIHIICTITOICHHBI 04ar Mepexo-
JUT B aKTUBHBIM SHMJICITHYECKUH oOdYar, JUisi KOTOPOTO
TpeOyeTcst psii TPUITEPHBIX (PAKTOPOB. 3a HUM CIEAYET
(haza IEpBUYHOTO AMHUIIETITHYECKOTO O0Yara B BHIE TPYII-

bl HEMPOHOB, MOCBHUIAIOLIMX YpPE3MEpPHbIE HEUPOHHBIE
pa3psaasl. [Ipun Mukpockonuu 0OHAPYKUBAIOTCS BBITAJIC-
Husi TAMKepruueckux tepmunaneit [11]. Ilo npuuune
BBICOKOM BHYTPUKJIETOYHON KOHLEHTpPALMH XJIOpHJIA Ha
paHHEX cTamusx oHToreHe3a, [AMK wurpaer Bo30yxkma-
IOIIYI0 POJb TPEXKIEC, YeM CTAaHOBUTCS HHTHOUTOPHBIM
MeauaropoM [11]. Dnunentuyeckrue HEHPOHBI CKIOHHBI K
CIHOHTaHHOMY NMapOKCH3MAIBHOMY JEHOISIPU3ALOHHOMY
caBUTYy MeMOpaHHOTO moTeHnuana. [locteneHHo BOBiE-
KalOTCSl BCE HOBBIC HEHPOHBI B MPOLECC ICMOISIPU3AIIH
32 CUeT OTKPBITHS MOTEHIIMAN-3aBUCUMBIX KaHAJIOB, C
BHYTPHUKJIETOYHOM THIIEPHATPUEMUEN U BHEKJIETOUHOH
runepkanuemueid. Ha manHoM stame oOpa3oBaHUS SITH-
JIEITUYECKUX CHCTEM B MPOIECC BOBIEKAIOTCS MOIKOPKO-
BbIE CTPYKTYPBI 33 CUET ()OPMHUPOBAHHUS ATOJIOTHUECKIX
MEKHEHPOHHBIX CBsI3€H, YTO M OOBSICHSET HApyIICHHE
(DYHKIIMOHNPOBAHUST AHTHAMHMIETITHYECKOH CHUCTEMBI, B
COCTaB KOTOPOH BXOIST XBOCTATOE SIPO, MOIPKEUOK, TH-
noTagamyc, peTHKyJsipHas (popmanms. XapakTepHo, 4To
caMblil HU3KUHI TOPOT SMMIENTHYECKON TOTOBHOCTH UMe-
€T THIMOKaMIT. 3aTeM HacTymaeT (uHampHas (aza SIu-
JIETITU3AIIUH TOJIOBHOTO MO3Ta, KOTOpask XapakTepH3yeTcs
JIECTPYKTUBHBIMU U3MEHEHUSMH, IPUUHHOMN KOTOPBIX SIB-
JISIFOTCSI MOBTOPHBIE dIuIenTudeckue npuctynsl. [locto-
SHHBIE PUTMUYECKNE KOIEOAHUs TOTEHIMAana MeMOpaHbl
MPUBOIAAT K HApPYyLIICHWIO PEMONSpU3AllMU HEHpoHA, H
KJIETKa MOCTEIIEHHO TepsieT CIIOCOOHOCTH MOAJIEP)KUBAThH
HOPMAJIbHBII FPaJUEHT HOHHOM KOHIIEHTPALUH, 103BOIS-
IONIMHA BXOJ B KJIETKy MOHOB HATpHs WM Kanbuus. Bcenen
3a HATPUEM HICT HAKOIUICHHE KUIKOCTH, yCHUIHBAIOIICE
CIIOHTAHHYIO JIENOJISIPU3AIMIO U OTeK KieTku. Hemano-
BO)KHYIO POJIb B ATOM HMIPaeT M SHEPreTHYEeCKUil 0OMEH.
Bosneuenne n Hapymenne nukia KpebGca co cHMmKEHH-
eM obpazoBanusi AT® mNpPUBOAUT K IHEPTETHUCCKOMY
JNeQUIUTY, CIEACTBHE YEro ONpeJessieTcsi HeXBaTrka Ha-
Tpuii-kaaueBoit AT®-a3pl, hepMeHTa HEOOXOTUMOTO IS
MepeHoca HOHOB Yepe3 MEMOpaHy, 4TO YCHIMBACT MapoOK-
CU3MaJIbHBIN JNENOSAPU3ALMOHHBIN CIBUL YCUICHUE OK-
CHJIaHTHOTI'O CTpecca, HapsAay C HePEeKUCHBIM OKUCIICHUEM
JIMITU/IOB,BE/ICT K N3MCHEHHIO CTPYKTYPBI ¥ (PYHKIHH OHO-
JIOrN4IeCcKOi MeMOpaHbI, TaK KaK MEPEKUCHOE OKHCIICHHE
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JIMMUIOB aKTHBHPYET NMEPEKUCh BOAOPOJAA M Ha YPOBHE
OuciI0s MeMOpaH yCHIMBAIOTCS MEPEABIIKCHUS KaJIbIIHs
BO BHYTpb HeipoHa. M30BITOK Kaius CTUMYIHPYET IMpo-
Tudepanyro T, GopMUpYS TIIHO03,9TO, B CBOIO OYEpeh
,HapymIaeT HOPMaJIbHYIO OPTaHHM3aIMI0 CHHANTHYECKHX
KOHTaKTOB, TEM CaMbIM INIPHUBOJS K W30BITOYHON IreHepa-
UM TIOTEHIMAIOB JeHUCTBHs. [IoMMMO CHHANTHYECKUX
nyTel nepegadyu B AMUICHTHIECKOM QoKyce PopMUpyeT-
csi 1 3(hanTHUECKUH MyTh MEeperady NPOBEACHHS, MUHYS
CHHAIIC, 32 3TO OTBETCTBEHEH N30BITOK KaJIHs.

[TprunHa STIUIIETICUY BKITIOYAET FTeHETHIECKHUE, CTPYK-
TypHBIE, MeTaboIn4Yeckne (HaKTopbl, TOTAa Kak B HEKOTO-
PBIX Cilydasix MPUYMHA DIHUJICTICUA MOXKET OBITh Y HEH3-
BecTHA. OJJTHUM U3 ITHOJIOTUYECKUX (DAKTOPOB peain3ainuu
SMUJICTITUYECKOTO IPUMAJgKa SBISETCS TeHETHYecKas
HAKJIOHHOCTh K OOINBIIeH CHHXPOHM30BAaHHOCTH PaOOTHI
HelipoHOB Mo3ra [4]. JlomomHUTEeThHBIM (HaKTOPOM SITH-
JIETITOTeHe3a SIBJSIETCS] TIOBPEXKICHUE WIM BPOXKACHHBIC
aHOMAaJIUU Pa3BUTHUS MO3roBoi Kopbl. YacTol mpuunHON
ABJIAIOTCA NPCHATAJIbHBIC U NIEPUHATAJIBHBIC BPCAHOCTH,
KOTOPbI€ MOTYT TIPOSIBUTHCS JU30HTOTCHUSIMU, T'HIIO-
TUTA3USIMHA W TUCTUTIA3MSIMH Pa3JInYHBIX CTPYKTYp MO3Ta.
Hapymenune Murpanuy HeHPOHOB MPUBOAUT K SKTOIHAM
Ceporo BEIecTBa, ¢ (POPMUPOBAHUEM SHHUIICTITHYECKOTO
ouara. CBOIO poJib BHOCHT W TI€pHUHATAJIbHAS MATOJIOTHUS
B peaM3aliy SUWIEITHYECKOTo Ipolecca. ITHOIornYe-
ckne (PaKTOpPhbI He OTPAHUYMBAIOTCS TOJIBKO STUMHU (PaKTO-
pamu. [Ipu smrenTrdeckux >HIE(ATONaTHIX BO3MOKHA
poIb HelipoMeTabonmueckux 3aboaeBaHul, TyOepO3HOTO
CKJIEpO3a, IOAOCTpBIC SHIE(ATIONAaTHH, OpPraHnYecKue
LepeOpajbHble CHHAPOMBI, @ TaKXKE BBINICYOMSHYTas
TFeHETHYECKasi 00yCIIOBICHHOCTH [4]. DmuiienToreHes Kak
MaTOTEHETUYECKas CYIIHOCTh JaHHBIX ()OPM SMHIIETICHH,
3aKII0YAETCs B HAPYIICHUN PA3TMIHBIX MEXaHU3MOB MO3-
ra, U3MEHSIOIMX OaraHc BO30YXKIAIOIINX U TOPMO3HBIX
IIporeccoB ¢ (POPMUPOBAHHEM CHCTEMHON OpraHu3aluu
MexHelpoHHOH akTuBHOCTH [12]. Ilox BaMsiHMEM HEKo-
TOPBIX NOHOB Ha YPOBHE MEMOpaH HEHPOHOB IPOUCXO/IUT
HECTaOMIIBHOCTD MOTEHIMANA TTOKOS B BHJIE N30BITOYHON
Jenossipu3anuy. st reHepanuu UMIyIIbCOB TPeOyroTCs
JEUCTBHSL BO30Y)KAAIOMINX HEHPOTPAHCMHUTTEPOB, YTO
B COBOKYITHOCTH M OIpEJeNsieT XapakTep SIHJeNnTHYe-
CKOTrO HEHpOHa, ABJISAIOIIErocs 3JIeMEHTapHONW eAUHUIIeH
snmiIenTuydeckoil peakuuu [4]. CiemxyeT OTMETHTh, YTO
B IIOCJEIHEEC BpeMs ynenseTcs OONbIIoe BHHUMAaHHE B
MIaTOTEHE3€ SIIICTICHH MATOJIOTHIECKOMY HEHpPOTeHE3y,
I7Ie TOBTOPHBIC MWJICHTUYECKNE TPHUIIAJAKA MPUBOIAT K
MOCTHATAJILHOM Npoiudepanyun OTAAJCHHBIX HEHPOHOB.
Takke B 30HaX M03ra, KOTOPbIE ITOJBEPraroTCsl «BO30YXK-
Jaroiei 0oMOapAMPOBKE», MPH IIMTEIBHOM CYIICCTBO-
BaHWM SMUJIETICUH BO3HHUKAIOT IUIACTUYECKNUE U3MECHEHHUS
pEnenTopoB, CIOCOOCTBYIOIINE WX TOCTOSHHON Tumep-
Bo30yaumoctH [13].

['pyrmy pe3ncTeHTHBIX (OPM SMMIETICHH COCTABIISIIOT
SMMJICTITHYECKHE DHIEe(aIonaTiy, XapaKTepHu3yolye
BO3pAaCT3aBUCUMBIMU  SHWJICITUYCCKUMHU CHUHAPOMaMU
[9, 14]. OcobeHHOCTIMU AaHHBIX (POPM IMHIETTHICCKUX
sHIe(aTONaTHIl ABISIOTCS PAaHHUN 1€0I0T, HHANBUTYab-
HBIC KJIIMHUYECKUE BAPUAHTHI TEUCHHUS, TOATBEPIKJAfOIIHEe

cnemuduyecknmu  I3IT marrepHaMu, OIpEACISIONINe
ATHUOJIOTUYECKYIO CyHIHOCTh abonesanus. [15-17]. Ilpu
SMUIICTITHYECKUX HIE(DAIONATUAX AWICHTHIECKUE Pa3-
psabl, nerektupyemble Ha DO kak smmienTudopMHas
AKTHBHOCTb, NPHUBOJAT K IPOrPECCHUpYIOUIE MO3rOBOM
JUCQYHKIMH C YCTOMYMBOHM HEBPOJIOIMUYECKOH, IICHXHIYe-
CKOH M NMOBEJCHUECKON CUMIITOMAaTUKOH [4]. Dnunencus
C JIEKAPCTBEHHOW YCTOMYMBOCTBIO XapaKTEPU3UPYIOTCS
IpU SMWICHTHYECKUX TPHUCTYNax, HPH KOTOPBIX IPH-
CTYTIBI COXPAHSIOTCS, BO3MOXKHOCTB JJOCTHIKCHUS PEMHC-
CHM Maja, HECMOTPSI Ha BO3MOXKHOE IPUMEHEHHE MHO-
JKECTBA apCEHAJIOB AHTHAIMJICTITHYECKHX IIPENapaToB.
To ecTb, Ipy MPUMEHEHHUHN ABYX aJICKBATHBIX M XOPOLIO
nepeHocuMBIX ADIT HEBO3MOXKHO JAOCTHYH CTOHWKOW pe-
MHCCHH TI0 »rmiientudeckuM npuctynaMm [18]. Cromnb
IIPOKHHA pa3dpoc 00ycIOBIMBACTCS pa3sHUICH B WHTEP-
MIpeTanyy pe3UCTEHTHOCTH U TI0 CTAaH/IapTaM JICYCHHS 1O
pasHbIM cTpaHaM. BBuay aToro, ciienyer pa3audarb OTHO-
CHUTEJIbHYIO, YCJIOBHYIO M a0CONIOTHYIO PE3HCTEHTHOCTb.
OTHOCHTENbHAS PE3UCTEHTHOCTh TAKXKE YHNOMHHAETCS
KaK IICEBIOPE3UCTEHTHOCTh, KOTOpAsl CBA3aHa C HEIpa-
BWJIBHBIM JO3MPOBAHMEM MPENapaToB WM 00yCIIOBIEHA
HEeOIaronpusTHEIMU COIMAJIBHBIMU M IICHXOJIOTHUECKH-
mu ¢axropamu. Mcxonst u3 onpeneneHus: abCOIIOTHOM
PE3UCTEHTHOCTH, JIaHHOE COCTOSIHHE TOXE SIBIISICTCS CH-
TYaAIlMOHHBIM, TaK KaK MHOTJA C CO3PEBAaHUEM TOJIOBHOTO
MO3ra M BO3PACTOM HAlMEHTa SMUIIETICHS MOXET Mepei-
TH B KypaOenpHyI0 Gopmy. EcTh MHOKECTBO (aKTOpOB,
BIIMSIIOIIUX HA PE3UCTEHTHOCTh, TAKHE KaK: PaBUIIbHBIN
JIMarHo3, palMoHaIbHEIM BBIOOp Ipernapara, KOppeKTHas
JIO3UPOBKA, PETYISIPHOCTh U MPOJOJDKUTEIBHOCTD Jieue-
Hust. K psiy pakropoB, OTHOCSIIMXCS K OMOIOTHUECKUM,
OTHOCSITCA Kak caMH (DOPMBI SMMJIETICUH, TaK M UX ITH-
OJIOTMYECKNE MPETUKTOPHI, TaKHE KaK TE€HETHYECKHE,
JCMETAa00INYeCKUe, JAN30HTOICHETHUECKHE U Hemepe-
HOCHUMOCTbH IIperapara mnauumeHtoM. Hampumep, pesu-
CTEHTHOCTh psija (GOpM SIUIETICUM MMEET BO3PACTHBIC
3aBHCHMOCTH, CBSI3aHHBIE C OCOOEHHOCTSIMHM Pa3BHBAIO-
mero Mo3ra. HeadpekTuBHBINM B paHHEM BO3pacTe mperna-
part MOKeT OKazaThcs IPPEKTHBHBIM y TOTO )K€ TalleHTa
B OoJsiee crapiieM Bo3pacte. Pe3ncTeHTHOCTh CBs3aHA U
¢ reHernyeckumu (axropamu. CTaHOBHUTCS SCHBIM, Ha-
CKOJIBKO B@)KHO M3yU€HHE HACJIEACTBEHHOCTH IPU PE3H-
CTEHTHBIX (hOpMax DIMIIEIICHH, TJIe MOXKHO MEPEUHCIUTh
JOCTaTOYHOE KOJIMYIECTBO HACIECICTBEHHBIX 3a00/ICBAHUM,
MPU KOTOPBIX STHIICTICHS HOCUT HEKypaOeIbHBIH Xapak-
tep. Hampumep, mpu cunzapome Bonbda-XupmxopHa,
DHrenbMaHa, Petra, a Takke (pakoMarossl, HeiipopuoOpo-
Maro3bl, CHHJIpOM AlKap/u, pa3iindHblie GOpMbI AUCTEHE-
3ui MO3ra B BHJE JHuccoHedanui, naxurupuii. Ectb psin
HACJIeICTBEHHO-JIeTeHepaTUBHBIX  3a0oneBannii  [THC,
TIPUMEPOM KOTOPBIX MOTYT CIYXHTh OOJIe3Hb YHpeppHx-
ta-JIyanbopra, Jlagoper. Hemamyro Tpymmy coCTaBIsiOT
U HACJIEICTBEHHBIE 0OJIC3HU 0OMEHA BEIIECTB, 0COOCHHO
SIPKO TIPOSIBIISIETCS SMMJICTITHYSCKUH CHHIPOM IIPU CHH-
npomax MELAS, MERREF, JIu.

W3BecTHO, U4TO TPETh MALIMEHTOB OCTAETCS PE3UCTEHT-
HOM K JICICHUIO ¥ IMEET PAHHHE CEPhE3HBIC OCIOKHEHHS,
npuBojsiive K uuBanuaHoctu [19]. Ilpu cBoeBpemeHHOI
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JMarHOCTUKE U MPaBUIBHOHN Tepamuu y 65% ManueHTos
MPUCTYIBI KynupyroTes, y 20% CTaHOBATCS peIKUMU U Yy
15% ocratoTcst abcomoTHO pe3ucTeHTHRIMA [10].

HayuHblli IONCK M MHTEHCUBHBIE MCCIIEAOBAHUS ME-
XaHU3Ma JIWICNICHU ¥ (YyHKIUH [EHTPAIHLHON HEpBHOU
CHCTEMBI TIPUBENN K (OPMYIHPOBAHUIO TEOPUH O IHcOa-
JaHCe MEXKAY BO30Y)KIAIOMIMMHU M TOPMO3HBIMH HEHpO-
memuaropamu [20]. Tem He MeHee, CyIIECTBYET TPyIINa,
npuMepHo 20-40%, y KOTOpPBIX Pa3BUBAETCS JIEKapPCTBEH-
Has yctoMunBOCTb. [IpencraBnenHas 3Ha4MTENbHAS pac-
MPOCTPAHEHHOCTh JIEKAPCTBEHHOW YCTOWYMBOCTH HABO-
JUT HA MBICNIb, YTO y 3TUX (HOPM JOIKHBI OBITH APYTHE
MEXaHU3MBbl PE3UCTEHTHOCTH, KOTOpPBIE eIlle OCTaroTCA
HepackpbIThIMU. [IpencraBieHHas Teopus NPHUBICKAET
OCTpBIH MHTEpEC K BO3MOKHOCTH TOTO, UTO MPOHCXOAS-
IIMe ayTOMMMYHHbBIE MEXaHU3MBI MOTYT UTPaTh BaKHYIO
POJIb B SMUIIENITOreHE3€, TaK KaK UMEIOIINECs HapyIIeHUs
B HEPBHOM PETYISIIIMU MOTYT OBITh BBI3BaHBI PA3IMYHBI-
MH WMMYHOJOTHYeCKAMH cauramu [21]. Hayunbmvm
JTAHHBIMM BBISIBICHBI KOHKPETHBIC MEIUATOPHI, Pean3y-
IOIIME€ B3aUMOCBA3b MEXKIY MMMYHOKOMIIETEHTHBIMU U
HEPBHBIMH KJIeTKamu. [Ipu JUINTENBHOM CyLIECTBOBAaHUH
SMHUICNITOTEHHBIX (POKYCOB B COOTBETCTBYIOIICH 00IacTh
HaOJIONAIOTCSl AyTOMMMYHHbBIE HM3MEHEHHs, crenudu-
YeCKU OJOKHpYIONIMe HOpMalbHbIN cuHTe3 [AMK [22].
Bo3zHukaromiee BocnaieHue B 9THX 30HaX UIPAcT BEChbMa
Ba)XHYIO POJIb B TIATOTEHE3E JITWICTICHH. B skcriepuMen-
TaJBHBIX MOJIEIIAX MIOKA3aHO, YTO MEUATOPHI BOCTIAJICHUS
00JaiaroT MPOKOHBYJILCUBHBIMU CBOWCTBaMH. B mocnen-
Hee BpeMsI BCe Yallle TOSIBIISIIOTCS] pabOTHI O B3aMMOCBSI3H
MMMYHHOW CHCTEMBI C HEPBHOM M APYTUMU CTPYKTypa-
MU OpPraHu3Ma, B TOM 4Mclie U ¢ snuiaencueil. Tak, rome-
0CTa3 B OpraHu3Me TOAJEPKUBACTCS HEUPO-dHIOKPUH-
HO-UMMYHHOM cuctemamu [23], 4TO B MOCJIEIHUE TOABI
TTOAKPETIIIETCS] KOHIENINEH MMMYHOIOTHYECKOTO (hoHa
HEKOTOPBIX BUJIOB dmujiernicuu [24].

VMMyHHast ¥ HEpBHasi CUCTEMbI O0JaaloT 3HAYM-
TEJNBHBIMU CXOJICTBAMHU, SIBIISIIOTCSI OCHOBHBIMH pEryJsi-
TOPHBIMU CHCTEMaM{ BBICIINX OPTaHU3MOB, O0JIaJaI0T
MaMATHIO ¥ KJIETKH NMEIOT BO3MO)KHOCTD B3aMMO/ICHCTBO-
BaTh C JIPyTUMH KJIETOUHBIMHU 3JIEMEHTAMHU MOCPEICTBOM
MeauaTopoB. HapymieHuss ”MMyHHOro craryca y HEBpO-
JIOTHYECKUX OOJBHBIX IO CBOEMY T'€HE3y SIBIISIFOTCS Iia-
TOJIOTUEH HEPBHOW peryjsiliud UMMYyHHOU cucrtemsl. [1o
JIUTEpaTypHBIM JAHHBIM, B NOCJIEAHEE BpeMs YAENsAeTCs
Bce Oosbliee BHUMAHHE MMMYHOJIOTHUECKHM ITOKa3aTe-
JISIM, C TIOMOIIBIO KOTOPBIX MBITAIOTCS PEUINTh BOMPOCHI
MIPOTHO3UPOBAHNS TEUCHUS 3a00JEBaHUS, HANPaBICHHO-
CTH TEpaIuH, MPOPHUIAKTUKH OCIOKHEHUH.

WzBecTHO, uTO perymsinus (QYHKIIMOHUPOBAHUS WM-
MYHHOH CHCTEMBI OCYIIECTBIIETCSI MHOTUMH MO3TOBBIMA
CTPYKTypaMH H J0(paMHHEPTHYECKON, CEPOTOHHHEPTH-
4yecKoll, HopaapeHeprudeckoil cucremamu. MmmyHHas
cucTeMa, Kak oj{Ha U3 HanOojee YyBCTBUTEIBHBIX U ObI-
CTPO pearupyromux Ha HeOIarompusiITHbIE BO3ACHCTBUS
CHCTEM B OpraHHW3Me, IPUHIMAET YyJ4acTHEe B CAaHOTCHE3e
3abonesanuii [THC [25]. Cam MO3r SBISICTCS OJHUM U3
LEHTPAIbHBIX OPraHOB MMMYHHOW CHCTEMBI, OCYIIECT-
BIISTIOIIMH MMMYHHBIE (JyHKIHH C TMOMOIIBIO JTHUM(pONa-
HBIX KJIETOK, MUKPOIJIMH, aCTPOLIUTOB, a TAK)KEe C ITOMO-

MIBI0 TaKUX TYMOPaJIbHBIX (DaKTOPOB, Kak MeETUaTOPBI,
MEeNTUIbI, UATOKUHBI [26]. IMMYHOKOMIIETEHTHBIE KIIET-
KU C ITIOMOIIBIO PEIENITOPHOTO armapara BOCIIPHHUMAIOT
HEHPOPETYIATOPHBIC IO3BIBBD) MPU KOHTAKTE C BOJIOK-
HaMM HEpPBHOM CHCTEMBI, MPH ITOM IOKa3aHo, 4To T u
B-mumdonutel, Makpodarn Ha cBoel MeMOpaHe HecyT
oTpeneNieHHbIe WH(POPMAIMOHHBIE PEIENTOPEl M0 BCEM
HEUPOPETYJIATOPHBIM CUCTEMaM, BIMUSIONIMA HA UMMYH-
HBII OTBET U Ha CEKPELUI0 MHTEPIeHKUHOB. OTHENbHbIC
3BEHbS 3alIUTHBIX MEXaHU3MOB IMMYHUTETA y 1€TeH 3Ha-
YUTETHHO PA3HATCS OT B3POCIOTO OpPTaHU3Ma, YTO TaKXKe
HEMAaJIOBAXXHO C YYETOM M3MEHCHHS MMMYyHOreHesa. Bol-
COKHI MMMYHOCYNPECCOPHBII MOTEHIMAJ, 00YyCIOBIICH-
HBIII B OCHOBHOM TOPMOHOMETaOOJIMYECKUMH BIHMSHUS-
MU, IPEAOTBPAIIACT TOTHOIICHHOE pPa3BUTHE IMMYHHOTO
otBera y aerelt [27]. [010BHOM MO3T B HOpME M30JTUPOBAH
0T UMMYHHOM CHCTEMBI MPOHHUKHOBEHHEM BBICOKOMOJIE-
KYJISIPHBIX OCJIKOB 1 HIMMYHOKOMITCTEHTHBIX KJIETOK Yepe3
remaTodHIEeaTIaecKkuii 6aprep, OpraHnu3ys aBTOHOMHYIO
UMMYHHYIO CHCTEMY, IPH 3TOM B CIIMHHOMO3TOBOM JKH/I-
KocTH cofepkarcss T- u B-1uM@onuThl, BHIMOIHSIONINE
crenuduIeckne HMMMYHHBIE (YHKIUH, C JIOKATbHBIM
WMMYHHBIM OTBETOM, UTPAIOIIINM POJIh IIPH Pa3HBIX COCTO-
SHUSAX MO3ra (TUTIOKCHS, OTeK). B To jke BpeMs OTKPBITHE
MMMYHOMOJYJIUPYIOIIUX CBOMCTB HEMPOMENTUIOB H3Me-
HUWJIO MPEACTaBICHUE O MEXaHU3Max MEepeaadyn CUIHAJIOB
OT HEPBHOM cHcTeMbl K UMMYHHOH. Tak, B KJIE€TKax UM-
MYHHOW CHCTEMBI OOHApY)KEHBI PEIENTOPHI A HEHpo-
MENTHJIOB, JOKA3bIBAIOIINX UX YYacTHe B pealin3anun (-
(hexTOpHOTO 3BEHA HEHPOUMMYHHOTO B3anMoeicTBuIS. B
TO K€ BpeMs B KJIETKaX HEPBHOW CHCTEMBI ObLTH OOHa-
PY’KEHBI PELEHTOPHI 11 IMMYHOIICTITHIOB U ITUTOKIHOB,
CHUHTE3UPYEMBIX KJIETKaMM UMMYHHOH cuctemsl [28]. B
CBOIO O4epenb, (PakTopbl IMMYHHOH CHCTEMBI OKa3bIBa-
FOT perylupyrolee BIUSHIEC HAa HEPBHYIO CHCTeMy. Tak,
IUTOKUHBI PETYIUPYIOT (GYHKIIMH UMMYHHOW CHCTEMBI U
B TO K€ BpeMsl SIBJIAIOTCS HEHpoperyiasTopaMy, Tak Kak
HEHpOHAJIbHBIE U IIHAJbHBIE KIETKU MMEIOT PELENTOPEI
K UHTEpJICHKUHAM.

[{MTOKMHBI, UTPAIOLIUE POJIb B HEMPONPOTEKLUU IIy-
TEM MHIMOMPOBAHUS AMMWICNTHYECKOH aKTHMBHOCTH, 3a-
BUCST OT (DyHKIIMOHAJIBHOTO COCTOSTHHSI HEHpPOHOB. BbI-
COKHE KOHIICHTPAIMH IPOBOCIATUTEIBHBIX ITUTOKHHOB
OBLTM HalICHBI B TUKBOPE Y OONBHBIX AMHIICTICHE. DKC-
MIpeccus perienTOPOB IIUTOKUHOB aKTUBUPYETCS BO BPeMs
cyzopor, snuientuyeckoro craryca [29]. Hecmorps Ha
HEKOTOPBIC TaHHBIC O POJIM IIUTOKUHOB TPU AIIHJICTICHH,
MMEIOTCS MHOTO BOTMPOCOB, TPEOYIOMIMX TaTbHEHUIIETO
U3Y4YeHUsI U 0OBSICHEHUSI.

DKCNEpUMEHTAIBHO J0Ka3aHO, 4YTO HMHTEpIECHKUH |
(AJI-1) BBI3BIBaCT M3MEHEHHSI aKTHBHOCTH HEWPOTpPAHC-
MUTTEPHBIX, HEHPONENTHIHBIX CHCTEM MO3Ta, MPHUBOAS
K HapylIlIeHHUIo O6ajlaHca Mpo- ¥ MPOTUBOBOCHATUTEIBHBIX
IIUTOKWHOB, KaK KJIIOYEBOI'O MOMEHTA, OOyClIaBIMBAIO-
IeTO KIMHIMYECKOe COCTOSHME Mo3ra pebeHka. J[aHHyio
TUIOTE3y MOATBEPKIAIOT TaHHBIC, CBHUICTEIHCTBYIOIIHEC
0 BBICOKHMX YPOBHSIX NPOBOCHAIUTENBHBIX IUTOKHHOB
y JAeTell NpW pa3IM4HbIX IepeOpaibHBIX ITOPasKeHUSIX
[30]. [Ipu 3TOM BOCTIAUTENBHBIH OTBET B TOJIOBHOM MO3-
re TPUBOAMT K OTEKY TFOJOBHOTO MO3Ta C aKTHUBAIMEH H
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BBICBOOOXKJICHHEM OOJBIIOrO YHCIa IIUTOKHHOB TPOTH-
BOBOCTIAJIUTEIBHOTO U TMPOTHBOBOCTIAIUTEIHLHOTO XapaK-
Tepa, OTBETCTBCHHBIX 3a MaIIbHEHIINE KacKaJHBIC MeXa-
HU3MBI BOCHAJMTENBHBIX peakiuii. Tak, B psue padot
MTOKA3aHO, YTO OOJBIIMHCTBO HMMYHOPETYISATOPHBIX d(-
(hexToB cBs3aHO ¢ MUTOKMHAMHA. CyIIECTBYIOT YOS TUTEIh-
HBIE JI0Ka3aTelbCTBA, YTO JUIMTEIBHBIC SIHIICIITHYCCKHIE
MIPUCTYIIBI, KOTOPHIE MPUBOAAT K IIHPOKOMY ITOBpEXKIe-
HUIO KJIICTOK C TIOCIEIYIONINM HECIeI(PHISCKUM BOCIIa-
JICHHEM OTBETCTBEHHBI 32 M30BITOUHYIO SKCIIPECCHUIO -
TOKHHOB. [IpoGrnema oTexa-HaOyXaHUS TOJTOBHOTO MO3Ta
TIPH AIIJICTICHU TIPEICTABISICT OHY M3 BaYKHBIX MIPOOIEM
MPH PE3UCTCHTHBIX U JUTUTCIBHBIX SMHICITHYCCKUX TPHU-
crynax. JlokazaHo BOBJIEUEHHE HEUPOIIIMU IIPU OTEKE IO-
JIOBHOTO MO3Ta, KOTOPBIA MPUBOIUT K THIIEPTUAPATAIIUI
ACTPOIIMTOB B BHUJIC BOCHAIUTEIbHON peakuuu. [Ipu Ta-
KHX TIpolleccax aKTUBU3MPYETCS MATOJOTHS IIHAJIBHBIX
KIETOK ¢ TpaHchopMmarmeli B HMMYHOKOMIIETCHTHEIC
KIICTKH, TIPOAYIUPYS [IPH 3TOM IUTOKUHBI U IPYTUC CHT-
HaJbHBIC MOJIEKybl. [loka3zaHo, 9TO MPOBOCTIATUTEIBHEIC
IUTOKHAHBI CIIOCOOCTBYIOT 00pa30BaHHUIO CBOOOIHBIX pa-
JTUKAJIOB B MO3T€, OTHOTO M3 KJIFOUCBBIX MOMCHTOB IIPOSIB-
JICHHUS TUTOTOKCHYECKOTO JIEHCTBUS IUTOKUHOB, C pa3Bu-
THEM aroITo3a KIETOK Mosra. [1o maHHBIM JIHTEpaTypEl,
MMMYHHAsI CHCTEMa MPUHUMACT yJacTHE B MMAaTOTCHE3¢ U
(hapMaKoIOTH4IeCcKO KOPPEKIH OTEKa TOJIOBHOTO MO3Ta
TIPH Pa3IMIHBIX TATOJOTHIX, BMECTE C TEM OCTAIOTCS He-
M3yYCHHBIMH BOMPOCHI O TOM, IPEAIICCTBYIOT JI H3MCHE-
HUS B IMMYHHOU cHCTeMe MaHH]ecTarun 3a00ieBaHus
WM SIBISIFOTCS CIICACTBUEM ITaTOJIOTUYECKUX H3MCHCHHIA
B MO3r¢, a TaKke KakoBa posb ['Ob B pa3Butun naronoru-
yeckoro mponecca [31].

DKCNEPUMEHTAIBHO JI0KA3aHO, YTO UHTEPIECHKUH — 1
(IL-1) BbBI3BIBaCT M3MEHCHHsI aKTUBHOCTH HEWPOTpPAHC-
MUTTEPHBIX, HEHPONENTHIHBIX CHCTEM MO3Ta, MPHBOAS
K HapylIICHUIO OallaHca Mpo- ¥ IMPOTHBOBOCIATUTEIHHBIX
LIUTOKHUHOB. JIaHHYIO THIIOTE3y MOATBEPIKIAIOT JaHHbIC,
CBUJICTEIILCTBYIOIINE O BBICOKHX YPOBHSX ITPOBOCIIAIIH-
TEJNBHBIX IUTOKWHOB Y JICTEH NIPU pa3IMYHbBIX Iepedpaiib-
HBIX nopakeHusx [32, 33]. Ilpu 3ToM BocHaIUTENbHBIN
OTBET B TOJIOBHOM MO3T€ MPHUBOIUT K OTEKY T'OJIOBHOTO
MO3Tra ¢ aKTHBAlKeH 1 BRICBOOOKICHHEM OOJBIIOTO YHC-
Jla TUTOKMHOB MPOBOCHAJIMTEIHLHOTO M IMPOTHBOBOCIIA-
JTUTETHHOTO XapaKTepa, OTBETCTBCHHBIX 3a MasbHEHIIne
KacKaJHbIC MEXaHU3MBbl BOCIIAJIHUTEIBHBIX peakuuil. Tak,
B psiZie paboT MoKa3aHo, YTO OOJBIIMHCTBO MMMYHOpE-
TYJIATOPHBIX 3 (EKTOB cBsA3aHO ¢ nuToknHamu. Cye-
CTBYIOT yOCIUTEIbHBIC OKA3aTEIbCTBA, YTO JITUTEIh-
HBIC SMWICHTHYCCKUE MPUCTYIBI, KOTOPHIC MPHUBOIAT K
ITMPOKOMY TTOBPEXKICHUIO KIETOK C MOCIESTYIONUM He-
crenu(UIeCcKM BOCIAIICHUEM, OTBETCTBCHHBI 3a H30bI-
TOYHYIO 9KCIIPECCUIO IMTOKMHOB. Pa3HbIe nccnenoparenu
MOJICPKAIA TCOPHUI0 O HAPYIICHWH B MPOAYKIIUH IIPO-
BOCHAJIUTCIHHBIX ITUTOKUHOB, SIBISIONIMXCS TPUIHHON
HapyIICHHUs HCHPOHAJIBHOTO TOMEOCTa3a, YTO MPUBOIUT
K KIMHUYECKUM TPOSBICHUSAM MPHUCTYTOB. IuK sddext
STHX IIUTOKMHOB OBLT OTMEUEH depe3 6 4acoB MOCIe -
JISITUYECKOTO CTaTyca, B TO BpeMs Kak yBenudenue [L-1ra
ObLTO0 OTMEUEeHO yepes 24 4. mocine npuctyna. MiHTepecHo,
gt0 [L-1ra He ObUT MpOU3BECH B OOIBIIOM HU30BITKE, HO B

MoJsipHOM cooTHouteHnu k IL-1 cocraBun 1:1. Otor pe-
3yIBTAT YKa3bIBaeT HA PEUIAIONLy0 poib [L-1ra, KOTOpbIii
myteM cBsi3piBaHUs ¢ IL-1 MokeT MHrHOMpOBaThH TpU-
CTYNBI ¥ TOJATBEPIKAACT MPUPOTHBIA MEXaHU3M KOHTPO-
JIS1 IPUIAIKOB MyTeM M3MEHEHUs cooTHomeHus IL-1ra /
IL-1 B ronoBHom mo3sre [34]. KpoMe TOro, HEKOTOpbIMHU
UCCIIe0BaTeNsIMUA ObIIO OTMEUYEHO CHI)KEHHE YpoBHs 1L-
Ira u cootnomenns IL-1ra / IL-1 y mauueHToB ¢ jekap-
CTBEHHOI YCTOMYMBOCTBIO Ipu snmierncun. Ompenene-
HHE COJIepKaHMsI IUTOKWHOB B (PU3NOIOTHYECKUX Cpelax
aKTyaJbHO HE TOJBKO AJISI HAYYHBIX MCCICAOBAHUH, HO U
JUISl KIIMHAYECKOTO HMCIOJIb30BaHMsA. PaboThI, MOCBSIICH-
HBIE OINpPENENIEHUI0 MPOBOCHIAIUTENBHBIX ITUTOKUHOB B
CBIBOPOTKE KPOBM M B LEPEOPOCTIMHAIBHON KUAKOCTH Y
MAIIMEHTOB C YE€PEITHO-MO3TOBOM TPABMOH, ITOKA3aJIH TPsi-
MYIO KOPPEJSITUBHYIO 3aBHCUMOCTH YPOBHSI IIMTOKHHOB
W KIMHAYECKON KapTHHBI oTeka. [Ipobrema orexa-Haly-
XaHUsI TOJIOBHOTO MO3Ta HPH SIWIETICHH NPEACTaBISET
OJIHY M3 BOKHBIX IIPOOJIEM MTPU PE3UCTCHTHBIX U JUTUTENb-
HBIX SMMWICNTUYECKNX MPUCTyTaX. Jloka3aHO BOBIIEUCHNE
HEHpOIINYU MpH OTEKEe TOJIOBHOTO MO3ra, IPUBOAAIIEE K
THIIEPTHpATAIlMi aCTPOLUTOB B BHJIE BOCIIAINUTEIBHON
peaknuu. [Ipn Takux mpoueccax aKTHMBU3UPYETCs I1aTO-
JIOTYs TNIMATIBHBIX KJIETOK C TpaHc(opMmanueid B UMMYHO-
KOMIIETEHTHBIE KJICTKH, IPOLYLIUPYS IIPU STOM IIUTOKHHBI
U JIpyTue CUTHaJIbHbIE MOJIEKyIbl. [loka3aHo, 4To mpoBoc-
MAJINTEIbHBIE IUTOKUHBI CIIOCOOCTBYIOT 0Opa30BaHMIO
CBOOOJHBIX PaJHUKaJIOB B MO3re, OJHOTO W3 KIFOYEBBIX
MOMEHTOB IPOSIBJICHUS IIUTOTOKCUYIECKOTO ACHCTBUS IIH-
TOKHMHOB, C pa3BUTHEM alloNTo3a KJIETOK Mo3ra. Mmeercs
psin paboT, MOCBSIIEHHBIX W3YYEHUIO COACPIKAHUS MpPO-
BOCIIJINTEIIbHBIX M TPOTHBOBOCTIAIINTEIBHBIX INTOKUHOB
MIPY Pa3BUTUH HKCIIEPUMEHTAIILHOTO OTEKa MO3Ta Y KPBIC.
[To maHHBIM JMTEpaTyphl, MIMMYHHAsl CHCTEMa MPUHUMa-
eT yJacTue B maroreHese u (papMakoIOTn4ecKoil Koppek-
LUK OTEKa TOJIOBHOTO MO3Ta MPH PA3IMYHBIX HATOJIOTH-
X, BMECTE C T€M OCTAIOTCSl HEM3Y4YEHHBIMU BOMPOCHI O
TOM, TIPEJIIECTBYIOT I N3MEHEHHS B UMMYHHOH CHCTEME
MaHu(pecTaun 3a00IeBaHNs WM SBIISIOTCS CIEICTBUEM
MaTOJIOTMUECKUX H3MEHEHHUIl B MO3re, a TaKKe KaKoBa
pons I'Db B pazButum maronorudeckoro mporecca. Cro-
cobnocts kierok [THC (Mukpornus, acTpouuTsl) Mposy-
LUPOBATh Psii HUTOKMHOB IPHU UHIYKIUH UX aKTHBHOCTH
T-mumdonuramu SBISETCS BaXXHBIM 3TAllOM B M3yYCHUH
raroreHesa 3a00JeBaHUi HEpBHOH cucteMsl [35]. B cBoro
o4epesib, IPY HAIMYNY UMMYHHBIX HapylICHUH, a UMEH-
HO IIPU YBEIWYEHHH COAEPKAHUS MPOBOCHAIUTEIBHBIX
LUTOKMHOB, B OPraHU3Me B HOPME JOJDKHBI CHHTE3UPO-
BaTbCsA MPOTUBOBOCHAIUTENBHBIE MOJEKYIBI, MTPUMEPOM
KOTOpPOTO MOXeT ciykuTh [L-10, KOTOpBHIil OKa3pIBaeT
TUIEOTPOITHOE JICHCTBHE, MHTHOMPYET IPOBOCHIAINTEIb-
HbIE IIUTOKUHBI U HHAYLnupyeT cuutes IgA, IgM, IgG [36].
ITo pe3ynbraram nccieqoBaHMS UMMYHHOTO CTaryca Je-
TEH ¢ pe3UCTEHTHBIMH (POPMaMH SIHIICTICUH, PaHee ObLIO0
MOKA3aHO IOBBINICHNE MPOBOCIAIUTENIBHBIX INTOKUHOB
Hapsily CO CHMKEHHEM TPOTHBOBOCIIAIUTEIBHOTO IIUTO-
kuHa IL-10 [37].

Pojip KJIETOYHBIX DJIEMEHTOB MMMYHHOH peakuuu y
OOJIBHBIX SIUJICTICHEH SIBISIETCS €I OJHHM BOIIPOCOM,
TpeOyIOIMM JaTbHEUIIIeTO H3yIeHU U 00bsCHeHHA. Pa3-
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JINYHBIE HApYyLIEHUs B CHCTEME KJIETOUHOTO M T'yMOpaJlb-
HOTO 3BEHbEB MMMYHHOM CHCTEMBI OTMEUAJINCh MHOTHMH
HCCIIeIoBaTeIIMA. TaK, HEKOTOPBIMH HCCIEeTIOBATEIIMHI
[38] mpuBeneHBI TaHHBIE, CBUIETENLCTBYIOIINE O TOM, YTO
MapoKCU3MajbHas aKTUBHOCTh BO3HHMKAET B PE3yIbTaTe
HapacTaHHs Odyara MOBBINICHHON BO3OYIMMOCTH B TOJIOB-
HOM MO3Te, KOTOpoe 00YCIIOBIEHO HE TOJBKO HAPYIICHH-
MU PaBHOBECHSI M PACHpPEACTICHUS B PA3IMYHBIX MO3TO-
BBIX CTPYKTYypax (pHU3MYECKUX MPOIECCOB BO3OYKACHHS U
TOPMOXKEHHSI, HO ¥ PAa3BUTHEM ayTOMMMYHHBIX PEaKIUii.
Cunraercs, 9TO ayTOMMMYHHBIA TIPOIECC B Pa3IHMIHBIX
AHATOMHYECKHUX CTPYKTypax MO3ra MOXKET pa3BHUBAThCS
HEPaBHOMEPHO, OIpe/eisisi N30MpaTebHOCTh aHTUTENO-
00pa3oBaHMs W YCHJIMBAS JIOKAJILHOCTH SMHIICTITHYECKOTO
mporiecca. BeI3BaHHbBIC STHM MPOIIECCOM AIIIECITHICCKUE
MIPUCTYIIBI CO BPEMEHEM MOTYT HCue3aTh 10 MEpe co3pe-
BaHUS TOJIOBHOTO MO3ra (yCHUJIEHHE HeHpoMennaTOpHBIX
CHCTEM, PELENTOPOB B KAKOH-TO CTENEHH 3alpOrpaMMHU-
pOBaHHOW THOENH — aroNTo3a, HAJTAKUBAHUIO HEHPOHHBIX
CBSI3ell M MX POCTa), 9TO BIIOJHE COTIIACYETCs C TEOpHEH
SBOJIIOIIMM MO3ra. DTO 3aBUCHUT OT CTENICHU NEPEHECEHHOM
MIATOJIOTHH BO BPEMsI BHYTPHUYTPOOHOTO pa3BUTHsI ILTOIA
(peds UAET O TUTIOKCUH M BPOXKICHHBIX ITIOPOKAX HEPBHOU
CHCTEMBI), ITPHU KOTOPOIl BO3ZMOKHA MHUTPALIUS OUaroB dITH-
JIENITOT€HEe3a B pa3IMYHbIe HAIIPABICHUS FOJIOBHOTO MO3Ta.
OTO HaXOAWT MOATBEPXKICHNUE JTAHHOW BepcHu B paboTax
HEKOTOPBIX aBTOPOB [39].

B nuTepaTypHBIX HCTOYHHKAX IOCIEAHUX JIET BCE
Yaie MosBISIOTCST paOOoThl, CBUICTEIBCTBYIONIME O TPH-
YaCTHOCTH MMMYHOIIOTHYECKHX HApYyIICHUHA B peain3a-
MU pe3uCTeHTHOCTH. [IpeacTaBnenHbe (haKkTH U THITOTE-
3Bl JUKTYIOT HEOOXOIMMOCTh MPAKTHUECKON pean3aIiiu
MIOCPE/ICTBOM PEIIEHHsI BOIIPOCOB PAHHEH AMAarHOCTHKH
Y HAXOXKICHHUS PAHHUX MapKepOB PE3UCTCHTHOCTH dITH-
JISTICUY C TTO3UIIAH JIOKa3aTenbHONH MenuiuHel [40, 41].

Hecmotpst Ha TO, YTO ATHOJIOTUYECKUM (PAKTOPOM MPH
M3BECTHBIX (OpMax OIMICIICHH SBISIOTCS HMMYyHHBIC
CIBWTH, MPH HEKOTOPBIX (OpMaxX SIIICIICHA OCTaCTCS
JUIIG TIpeAnoaokeHueM. [IoHATHe, B KOTOPOM BOCIIae-
HHUE CMOCOOCTBYET AMUIICITUYESCKUM IPUTIaIKaM, OCTaeT-
Csl DKCIIEpUMEHTANILHBIM. Bcee darie o0cykaaercst rumo-
TE€3a, YTO aHTHIIMIICHTHYCCKUE TIPEIapaThl BEICTYIIAIOT B
PpOIH IMMYHOMOAYJSTOPOB, & IPUMEHEHNE MPOTHBOBOC-
MAJIMTEIBHON TEeparuu CIIoCOOCTBYIOT 3(MPEKTUBHOCTH
nedeHusi. [1ycKoBble MEXaHM3MBI MIPU MPUCTYNAX HMEIOT
JIBYHAIIPABICHHYIO CBSI3b MEXKIYy HEPBHOH M MMMYHHOM
cUCcTeMaMH. 3alliTa TOJIOBHOTO MO3Ta OT MMMYHOKOMIIE-
TEHTHBIX KIETOK OocymiecTBiseTcs HamuuneM [Db [42].
Knuanueckne M JOKIMHUYECKHE OKa3aTeNbCTBA HaKO-
MMAIACH U TIPEANONIOKEHUS TCOPHU TTOJIOKHUTEIBHOMN
00paTHOHM CBS3M MEXKIy BOCHAlCHHEM MO3Ta W AIIFJICTI-
Torede3oM. 3a mociemaue 10 JeT CIOKWIOCH ITOHSITHE
KOHLIEMIIMY SMHUJIENTUYECKOT0 CTaTryca ayTOMMMYHHOTO
MIPOMCXOXK/ICHUS. AKTyalbHBIC PEKOMEHJAINHU IO Jieye-
HUIO TaHHOTO COCTOSHUSI OCHOBAHBI HA PETPOCTIEKTUBHBIX
TEMaTHYECKHUX HCCIICAOBAHUAX U Ha MHEHHSAX IKCIIEPTOB,
0e3 KOHKpPETH3AIlUU POTHO3UPOBAHUS UCXOIOB [43, 44].

B 3apyOeKHBIX TUTEpaTypPHBIX NCTOYHHKAX UMCIOTCS
JAHHBIC O MPUMEHECHIUH NMMYHOMOYTHPYIOIIEH Tepariui

Ha OCHOBE OIICHKN UMMYHOJIOTHYECKOH PEaKTHBHOCTH, T/Ie
PasHBIMH aBTOPAaMH TOJIyYeHBI Pa3IMYHbIC PE3yJIbTaThl,
YTO HaIeNMBaeT Ha MPUMEHEHHE NPYTUX (OPM JICUCHUS
[45]. TIpu dhapmakope3UCTEHTHON SMUICTICUU TPUMEHS-
totest crepousbl 1 AKTI B cuity ux MMMyHOCYITpeccHB-
HBIX CBOMCTB, KOTOPBIC MOMOJHSIOT KIMHUYECKHH OITBIT
MPA OTCYTCTBHUU DPAaHAOMH3HPOBAHHBIX W IIIae00-KOH-
TpPONMMpYyeMBbIX uccienoBaHuil [46-48]. Ocobo BaxkHYyIO
POJIb UTpAEeT IpyIIa Pe3UCTEHTHBIX (YOPM SITHIICTICUH, TTPU
KOTOPBIX TPAKTUKYETCS WCIIOIB30BAHHE MMMYHOMOIYIIH-
pyIoLIEel Tepanyu, HO €AUHBIX PEKOMEHAALNHN 110 JIEYEHUIO
1 3((heKTUBHOCTH B HACTOsIIEE BpeMsl He BbIpaboTaHo. B
HEKOTOPBIX CTpaHax JaHHasi METOJIUKA CUUTACTCS HE00o-
CHOBaHHOH, B TO BpeMs KaK B APYTHX CTpaHax e oTmaercs
MIPEIIIOUTEHUE W3-3a pPa3HBIX MEXaHWU3MOB BO3/ICHCTBHSA
nMMyHOMoyupytomien teparmu [49, 50]. CymecTtByer
MHEHHE, YTO UMMYHOMOIYJIHPYIOIIAsi Tepanus Kylupyer
MH(AHTHIBHBIC CIIa3MBl 33 CUET MOIYJIUPOBAHMS IUTOKH-
HOBOMW CHUCTEMBI.

Pa6oTb! 10 3G GEKTUBHOCTH MPOTHBOBOCIIATHTEIBHBIX
MPenaparoB, TAKUX KaK KOPTUKOCTEPOMJIBI U aJIpeHOKOP-
THUKOTPOITHBII TOPMOH B JICYEHHUH HEKOTOPBIX SITHIICTITHYC-
ckux sHNedanonaruii (cuaapom Becra, Otaxapa, pase,
cunapom Jlernnkoca-I'acto, cunapom Jlanmay-Kneddue-
pa) TOKa3bIBAOT, YTO JIHJIETICUSI MMEET UMMYHHBIH BOC-
HNaNuTeNbHbI koMIOHEHT [51]. Mcnone3oBanue BHYTpH-
BEHHBIX WMMYHOTJIOOYJIMHOB TIPH PE3UCTEHTHBIX (opMax
STMJICTICUI 3aCITy’)KUBACT NabHEHIIIETr0 H3yYeHNs, TaK KaK
PESKHUM JI03UPOBaHMS W TIOKa3aHUSI K MPUMEHEHUIO OCTa-
I0TCS HE 10 KOHLA U3yUYEeHHBIMHU [52].

3akmaiouenue. Takum oOpa3om, mpoOiemMa H3ydICHHUS
SITHUJICTICUN SBJISICTCS Me)KIIPICHPIl'[J'IPIHapHOﬁ, BKJIFOUArO-
I1asi KOMaHJ{y HEBPOJIOTOB, NICHXHATPOB, TEHETHKOB, HEO-
HaTOJIOTOB, Bpavyei oOIIel MpakTHUKH, HEHPOPHU3NOIOTOB,
YTO TOTYEPKUBACT 3HAYMMOCTH TPOOIEMBI 1O TMpodhu-
JIAKTUKE paHHeﬁ WHBAJIUAU3a1IUN )IeTeﬁ, TaK KaK I'€HCTHU-
YeckKasi IeTePMUHUPOBAHHOCTD 3a00JIEBaHUSI M UMEIOIIast
MECTO WMMYHOJIOTHYECKasi HACTPOCHHOCTh IPU JAaHHBIX
(hopMax SMHIIETICHH, TPEIOTIPENENIAIOT CONUANBHYIO 3Ha-
YUMOCTh JaHHOTO M3YUCHHUA. Pannee BuIsBIIEHHE MpCanK-
TOPOB JIMAarHOCTHKH, BKJIIOYAIOIIEE KIMHUYECKUE, HM-
MYHOJIOTHYECKHE ¥ DJICKTPOPHU3HOIOTHIECKAE MapKephl
PE3UCTEHTHBIX (hOPM SMIIICTICHN Y IeTEH paHHETO BO3pac-
Ta, MO3BOJIAT CBOCBPEMCHHO BBIABUTH W IMPOBOAUTH ITPO-
(hMITaKTUKY CiTyvacB 3a00JICBaHMUS.

B 37011 CBSI3M H3yUeHNE HITHONIATOTEHETHIECKUX aCTICK-
TOB PE3UCTECHTHHIX ()OPM AMIIETICHH Yy JAETell paHHEro
BO3pacTa SIBJIIETCA HE TOJbKO apXMBaXKHOU 3ajauei, HO
U TPOOJIEMOH, HYXKIAIOIICHCS B JalbHCHIIICM H3yUCHHUH
[53]. C Toukm 3peHus AOKa3aTeabHOW MEIUUUHBI CTpa-
TerWs W TAaKTUKA JICICHUS JIMJICTICHH JOKHBI OBITH OC-
HOBAHbI HAa JAaHHBIX I/ICCHCJIOBaHI/Iﬁ C BBICOKUM YPOBHEM
JokazarensHocTH. K cokaneHuro, MccieqoBaHUi Takoro
pozia Mo OTJAENBHBIM SMHJICITHYSCKIM CHHIPOMaM y Jie-
Telt HemocTaTtouHo [53, 54]. [ToaToMy B GONTBITIMHCTBE CITy-
YacB B KAYE€CTBEC PYKOBOACTBA IO AMArHOCTUKE 10 CHUX ITOP
UCTIONB3YIOTCSl PE3YJIbTAThl MPEIBAPUTEILHBIX MEX/yHa-
POJIHBIX KOHCEHCYCOB CHelManucToB [21].
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