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ABSTRACT

The material for the study was 45 scapulae from the bone collection of the Department of Human Anatomy
and Medical Terminology of the Azerbaijan Medical University. On one scapula, we have identified a case of
complete ossification of the superior transverse scapular ligament, or, in other words, the suprascapular foramen.
Using a Vernier caliper, the length of the upper, medial, and lateral borders of the scapula, as well as the width
and length of the suprascapular foramen, were calculated. The results of the study showed that the length of the
lateral border of the scapula was 167 mm, the upper edge was 76.24 mm long, and the length of the medial edge
was 170 mm. The suprascapular foramen was 8.41 mm long and 6.15 mm wide.

Key words: suprascapular foramen, superior transverse scapular ligament, suprascapular notch, ossification.

The etiology of suprascapular neuropathy may
include repetitive overhead movements, traction due to
rupture of the rotator cuff, and compression due to a
mass lesion in the suprascapular or spinoglenoid notch.
It is important to be aware of neuropathy affecting the
suprascapular nerve [1, p.2348-64; 2, p.33-4]. The
suprascapular ligament (also called the superior
transverse ligament) traverses the suprascapular notch
and transforms it into a foramen through which the
suprascapular nerve passes. The suprascapular vessels
lie above the ligament. The suprascapular nerve is a
branch of the superior trunk of the brachial plexus and
conducts fibers from C5, C6. The nerve passes back
over the clavicle and over the shoulder. At the same
time, it lies deep in the trapezius muscle. Reaching the
upper edge of the scapula, it passes back through the
suprascapular notch (below the transverse ligament of
the scapula, or superior transverse scapular ligament).
It enters the supraspinous fossa and supplies the
supraspinatus muscle. The nerve then wraps around the
spinoglenoid notch and enters the infraspinous fossa,
where it ends with branches to the infraspinatus muscle.
It also gives off branches to the shoulder joint and the
acromioclavicular joint [3, 472 p.]. The dorsal surface
of the scapula faces posterolaterally. This surface is
divided into two fossae by the spine of the scapula.
These fossae are a smaller supraspinous fossa, which is
above, and a larger infraspinous fossa, which is below.
The supraspinous and infraspinous fossae have
connections via the spinoglenoid notch between the
lateral end of the spine and the neck of the scapula. The
superior border is thin and sharp. It is the shortest and
has a suprascapular notch at the junction with the root
of the coracoid process [4, 620 p.].

Based on the foregoing, it follows that the
suprascapular notch plays one of the key roles in the
occurrence of pathological conditions of the
suprascapular nerve. Given this important point, studies
were undertaken based on the classification of a

suprascapular notch. Most often, authors use the
classification [5, p.447-51]. Under this classification,
six types of the suprascapular notch have been
proposed; of these, the last two affect, respectively, the
partial and complete ossification of the superior
transverse scapular ligament. Because suprascapular
nerve entrapment syndrome can be caused by complete
ossification of the superior transverse scapular ligament
with the formation of the suprascapular foramen and
other morphometric variations of the suprascapular
notch, knowledge of such variations is essential for
clinicians to make the correct diagnosis and plan the
most appropriate surgical intervention. This ossified
ligament reduces the suprascapular space to half its
original size. This is one of the factors provoking
infringement of the suprascapular nerve. Anatomical
and radiological information about the ossification of
the superior transverse scapular ligament has great
importance. It may be useful to clinicians, radiologists,
and surgeons dealing with suprascapular nerve
entrapment [6, p.7-10; 7, p.3-4; 8, p.157-60].

In the case report we described, we touched on the
case of complete ossification of the superior transverse
scapular ligament.

Material and methods of the investigation. The
material for the study was 45 scapulae from the bone
collection of the Department of Human Anatomy and
Medical Terminology of the Azerbaijan Medical
University. Age and sex data were unknown. On one
scapula, we have identified a case of complete
ossification of the superior transverse scapular
ligament, or, in other words, the suprascapular
foramen. Using a Vernier caliper, the length of the
upper, medial, and lateral borders of the scapula, as
well as the width and length of the suprascapular
foramen, were calculated.

The results of the investigation and their
discussion. The results of the study showed that the
length of the lateral border of the scapula was 167 mm,
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the upper edge was 76.24 mm long, and the length of
the medial edge was 170 mm (fig. 1).

Figure 1. Scapula with suprascapular foramen. The foramen is indicated by a red arrow.

The suprascapular foramen was 8.41 mm long and
6.15 mm wide, according to our study.

Comparing our study with the relevant literature,
we came to the conclusion that the formation of the
suprascapular foramen and its involvement in the
occurrence of pathological conditions of the
suprascapular nerve are very actively discussed. [9,
p.781-7] a total of 86 human scapulae were used in their
study. For each suprascapular notch, three
measurements were defined and collected: maximum
depth (MD), upper (STD), and middle (MTD)
transverse diameter. The analysis made it possible to
identify five types of SSN. Type | has a greater
maximum depth than the superior transverse diameter
(24.4%). Type Il has equal MD, STD, and MTD
(2.3%). Type Il has a superior transverse diameter
greater than the maximum depth (54.7%). Type 1V had
a bony foramen (7%). Type V is characterized by a
discrete notch (11.6%). Types | and Il were divided
into three subtypes: A (MTD was longer than STD), B

(equal, MTD = STD), and C (reverse, MTD < STD).
The superior transverse scapular ligament was
completely and partially ossified in 7 and 23.3% of
cases, respectively.

According to [10, p.1345-1349] superior
transverse scapular ligament showed six types: (1)
band-shaped in 11 cases; 2) fan-shaped in 27 cases; 3)
triangular-shaped in 5 cases; 4) linear type in 2 cases;
5) bifid in 1 case; and 6) absent in 1 case. An ossified
type of STCL was detected in three cases. There were
statistically significant differences in length (P =
0.009), medial width (P = 0.001), and lateral width (P
=0.029) of the three types of fan-shaped, band-shaped,
and triangular-shaped. However, there was no
statistical difference in the middle width of the three
types of suprascapular foramen (P = 0.340). [11, p.316-
323] claimed that superior transverse scapular ligament
ossification was significantly more common in older
patients, suggesting age-related changes. In addition,
no association was found between the narrow notch or
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ossification of the superior transverse scapular ligament
and the onset of suprascapular nerve palsy. According
to their study, the sixth type of suprascapular notch
occurs in 3.6% of cases.

Scapulae with a foramen type were more common
in men (6.03% versus 2.98%). This difference between
both sexes was statistically significant by the 2 test
(p=0.02415) [12, p. 2185-92]. It has been derived from
the investigation of [13, p.19-22] that foramen scapulae
were more commonly found in male dry scapulae, but
this did not reach significance. At the same time, it is
indicated that the presence of these foramina in male
cadavers and on the right side was statistically
significant (P<0.05). In the study, histologic and
immunohistochemistry analyses were also used.
According to them, the findings revealed signs of
neural degeneration in all nerve specimens at and distal
to the site of suprascapular nerve compression. Sections
of nerve proximal to the compressed site did not show
signs of neural degeneration, and no sections revealed
fiber or myelin loss. The diameters of the resultant
foramina ranged from 1.7 to 4.5 mm (mean 2.6 mm) in
osteological material. For cadaveric specimens, the
resultant scapular foramina ranged in diameter from 1.8
to 3 mm. Suprascapular nerve sections ranged in
diameter from 2 to 2.8 mm at the foramen scapulae.

An interesting work [14, p.1-10] is about the
morphometric study of suprascapular notch and
scapular dimensions in Ugandan dry scapulae with
specific reference to the incidence of a completely
ossified superior transverse scapular ligament. It has
been claimed that the highest prevalence is of type Il
(51% among the whole population). The superior
transverse scapular ligament is completely ossified in
8% of cases with an absence of the notch (type VI).
Scapulae with a type Il suprascapular notch showed the
lowest mean scapular length and width (11.9 and 8.9
cm, respectively). As mentioned above, the complete
ossification of the superior transverse scapular ligament
characterizes type VI of the suprascapular notch. This
type, according to the investigation, had the lowest
mean glenoid length and width (3.325 and 2.250 cm,
respectively). The results [15, p.920-4] show that
ossification of the superior transverse scapular ligament
is associated with aging, while individual variation
explains the differences between types I, 11, 111, and IV.

The ossification of the superior transverse
scapular ligament is of interest both theoretically and
clinically. The articles discussed in this case report are
examples of this. In our opinion, the use of modern
research methods is extremely important for clarifying
all the details of the problem raised.
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ONYXOJIEBO-UH®WJIbTPATAUPYIOMUE JIUM®POIUTHI ITPA PAKE MOJIOYHOM KEJIE3bI
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Pecnybnuxanckuii cneyuanu3uposanuviti HAyYHO-NPAKMUYECKULL
MEOUYUHCKULL YEHTNP OHKOL02UU U PAOUOLO2UU

CLINICAL SIGNIFICANCE OF TUMOR-INFILTRATING LYMPHOCYTES IN BREAST CANCER
TUMOR-INFILTRATING LYMPHOCYTES IN BREAST CANCER

Zievedenova S.S., Alimkhodzhaeva L.T., Norbekova M.Kh.
Republican Specialized Scientific and Practical Medical Cente
r of Oncology and Radiology

PE3IOME

Omnyxonesbie nHOMIETpUpYyIomme JuMpouuts! (TIL) urparoT BakHYIO pOib B OMOCPEIOBAHWU OTBETAa HA
XMMHOTEPAIUIO U YIYYIICHUU KIMHUYECKUX MCXOJO0B IIPU BCEX IMOATUIIAX paKa MOJIOYHOH kene3bl. TpoiiHoI
HeraTuBHbIA pak MojouHod xene3bl (TN), ckopee Bcero, mmeer omyxoau ¢ > 50% smmdounTapHoit
uHuIbTpanyeil, Ha3bpIBAEMOW pPaKOM MOJIOYHOHM »Keje3bl ¢ NpeodiajaHueM JHUMQOLMTOB, M MOJIydYaer
HauOoJIbIIee MPEUMYILECTBO B BBKMBAEMOCTH NpH KaxkaoM yBeaudeHuu T1L Ha 10%. BonemmHCTBO cityyaeB
paka Moiso4Ho# sxene3sl HER2+ mmeroT Takoit ke ypoBeHb HMMYHHOTO MHQWIbTpPATa, YTO M Pak MOJIOYHOI
JKCJIIC3bI TN, HOo Haymmuue TIL He mokasajo Takoro ke npeuMyniecTBa B BbBDKUBACMOCTH. I[J'IH paka MOJIOYHOM
xkene3sl HER2+ T-xiretkn 1 Ttwma, nubo moBbImeHHass WHOMIBTpaIws omyxond 1BET+, mbo moBsimeHHOE
kommmaectBo HER2-ciermupmuecknx CD4+ T-kmetok 1 Tma B mepudepudeckoil KpOBH CBS3aHBI C JIyUIIAMHU
pesynpratamu. ['OpMOHaJBbHBIE perenTop-nonoxuTensasle HER2-oTpumatensaple omyxomm, Kak IIPaBHIIO,
HMEIOT HaUMCHBIITHHI HMMYHHLIﬁ I/IHq)I/IJ'ILTpaT, HO SBJIAIOTCA CAUHCTBCHHBIM IMOATHUIIOM paKa MOJIOYHOMH JKCIIC3hI,
UL KOTOPOTO XapaKTepPeH XyIIIUN MPOTHO3 ¢ MOBHIMICHHBIM HHPHUIBTPATOM peryisaTopHbIX T-kimetok FOXP3.
HpI/IMC‘IaTCHLHO, YTO BCC MOATUIIBI paKa MOJIOYHOH >KejIe3bl UMEIOT OITyXO0JIM ¢ HU3KUM, CPCITHUM HJIM BBICOKMM
urdunpTparom TIL. Omyxomu ¢ BeicokuM T 1L Takke MOI'yT MMETh MOBBIIEHHYI0 dKcnpeccuo PD-L1, yto moxeT
OBITH TIPUYMHOW TOTO, YTO PaK MOJOYHOM skene3bl TN, Mo-BHIMMOMY, IEMOHCTPHpPYET Hamboiee CHIbHBII
KJIMHUYECKUH OTBET HaA TCpamnunro I/IHFI/I6I/ITOpaMI/I HNMMYHHBIX KOHTPOJIbHBIX TOYCK, HO H€O6XOI[I/IMI)I naaneﬁmHe
uccienoBanusi. C Apyroil CTOPOHBI, OMYXOJIM CO CPEJAHUM WIIM HU3KUM YPOBHEM UMMYHHOTO MH(HIbTpaTa 0
JIEYEHUS MOTYT MOJYYHTh MOJIb3Y OT BMEIIATENbCTBA, KOTOPOE MOXKET yBenn4yuTh 1 1L, ocobenno T-kineTku Tuma
1. HpI/IMepLI TAaKUX BMCHIATCIBCTB BKIIOYAKOT OIMPEACIICHHBIC BUbL HHTOTOKCH‘IGCKOﬁ XAUMHUOTEpAIinu, nyquoﬁ
TepaIruy WM BaKIWHOTepanuu. TakuM o0pa3om, crucreMarndeckas onerka ||l u koHkpeTHBIX nomymsimwii T1L
MOXKCT MMOMOYb KaK B OIPEACICHUN MPOrHO3a, TaAK U B COOTBGTCTBy}OIHGﬁ MOCJICAOBATCIIbBHOCTH JICUCHHUS paKa
MOJIOYHOM KeJIe3bl.

SUMMARY

Tumor infiltrating lymphocytes (TILs) play an important role in mediating response to chemotherapy and
improving clinical outcomes in all breast cancer subtypes. Triple-negative breast cancer (TN) most likely has
tumors with >50% lymphocytic infiltration, termed lymphocyte-dominated breast cancer, and gains the greatest
survival advantage for each 10% increase in TIL. Most HER2+ breast cancers have the same level of immune
infiltrate as TN breast cancer, but the presence of TIL has not shown the same survival benefit. For breast cancer,
HER2+ type 1 T cells, either increased TBET+ tumor infiltration or increased numbers of HER2-specific CD4+
type 1 T cells in peripheral blood are associated with better outcomes. Hormonal receptor-positive HER2-negative
tumors tend to have the least immune infiltrate, but are the only subtype of breast cancer that has a poorer prognosis
with an increased infiltrate of FOXP3 regulatory T cells. Notably, all breast cancer subtypes have tumors with low,
moderate, or high TIL infiltrate. High TIL tumors may also have overexpression of PD-L1, which may be why
TN breast cancer appears to show the strongest clinical response to immune checkpoint inhibitor therapy, but
further research is needed. On the other hand, tumors with moderate or low levels of immune infiltrate prior to
treatment may benefit from an intervention that can increase TIL, especially type 1 T cells. Examples of such
interventions include certain types of cytotoxic chemotherapy, radiation therapy, or vaccine therapy. Thus, a
systematic assessment of TILs and specific TIL populations can help both in determining prognosis and
appropriate sequencing of breast cancer treatment.

KaroueBble ciioBa: pak MOJIOYHOM jkelie3bl, HHPUIbTpUpYIOLHe onyXoib Jumdonutel, CD8 T-kierkwu,
FOXP3.

Keywords: breast cancer, tumor infiltrating lymphocytes, CD8 T cells, FOXP3.

Brenenne MHOTHX pa3lIMYHBIX THUIAX OITyXOJEeH, BKIIOUas pax
Wudunbrpanyus MMMyHHBIX KJIETOK, OCOOEGHHO  TOJICTOM KHIIKH, SMYHHMKOB, JIETKMX W MOJIOYHOM
MHQUIBTpaMs NPOTUBOOITYXOJIEBBIX JUMpouuToB 1-  sxenessl [1-4]. Mcropudecku pak rpyau HE CUUTAICA
TO THMNA, TpeJCKa3blBalia YIydlIEHHE MPOTHO3a NMPHM  HUMMYHOJOTMYECKHM  aKTUBHBIM,  OCOOEHHO  TIO
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CPaBHEHHUIO C TaKHUMH OIyXOJISIMM, KaK MeJaHOMa.
OHaKO HeJJaBHO MOSIBUJIMCH I0Ka3aTeNIbCTBA TOTO, YTO
onyxonb-uHGUIbTpUpyromme  auMbornuter  (TIL),
MPUCYTCTBYIOIINE TIPH paKe MOJIOYHOH JKeJe3bl JI0
JICYCHUS], MOTYT IPEACKa3bIBaTh OTBET HA TEPANHIO U
yIIydmraTe IporHos [4, 5].

He Tompko  KommuecTBO  IHMGOUHUTAPHON
WHQWIBTPAH, HO U (EHOTHIT 3TOH HHOUIBTPAaLUU
ONPENENAIOT KIMHUYECKUN ucxon. T-kierku 1 tuma
CBs3aHBI C OnaronmpusATHEIM TporHo3oMm. CD4+ T-
xemmepsl 1 (Th1) o6reryaroT mpe3eHTaMio aHTHTeHa
MOCPE/ICTBOM CEKPELIMU IIUTOKMHOB M aKTUBALUH
AQHTUTEHIIPE3EHTHPYIOIUX KJIETOK. CD8+
uutorokcuueckue T-knetku (LITJI) HeoOxoaumel mmst
paspyuienus omyxonu [6]. C apyroit ctoponsi, CD4+
T-xemnepubie knetkd (Th2) Tuma 2, B ToM 4Ymcie
perymsitopasie T-kinetku Forkhead box P3 (FOXP3)
CD4+, uarnbupytor ¢pyakuuto L{TJI, mognepxuBarot
nponudepauio B-mumdornuros u MOTYT
CTHMYJIHPOBATh POTHBOBOCIIAIUTEIbHBIH UMMYHHBIH
OTBET, KOTOPBI MOXKET YCUIIMBATh POCT OITyXouu [7].

YpoBHn JauMGOUUTOB NPH paKe MOJOYHOM
JKeJie3bl ¥ MPOTHO3

AanTUBHBIN HMMYHHBIH OTBET Ha paKk MOJOYHOM
JKeJIe3bl MOXKHO YBHJIETh B  HMHQHUIBTPATHBHBIX
MOPaXEHUSX  MOJIOYHOM  JKeNle3bl  yxe  IpH
JI0OpPOKAUYEeCTBEHHOW aTUIUM MOJIOYHOU JKENe3bl U
YBEIMYCHUH  IUIOTHOCTH 10  Mepe  pPa3BUTHS
MHBA3MBHOTO 3JI0KaYECTBEHHOTO HOBOOOpa3oBaHus. B
OJTHOM PETPOCIIEKTHBHOM HCCIIEOBaHUU 53 00pas3noB
MACTPKTOMHW TOBBEIMICHHBIH B-xmerouneit u  T-
KJIETOYHBIA MMMYHHBIH HHQWIBTPAT ObUT BEISABIICH PH
JIOOpOKAaYeCTBEHHOH  NPOTOKOBOM  THMIEpIUIasHH,
YBEJIMYEH MPU NPOTOKOBOH KapimHome in situ (DCIS)
n Obim OOHapyXeH B HauOOIBIIEH CTENEeHU MpHU
WHBa3WMBHOM pake MOJIOYHOW >kene3sl [8]. . B
uccienoBanuu 27 nauuentoB ¢ DCIS Bce omyxomm
JIEMOHCTPHPOBAJI HEKOTOpHIA ypoBeHb T1L, a 78 %
DCIS umenu > 5 % undunsTpara.

Beicokas numdornurapHas nH}uibTpanus Obuia
CBSI3aHA C MOJIOABIM BO3PacTOM M  TPOWHBIM
weratuBHBIM (TN) DCIS, cxomHbpIM ¢ HWHBa3HBHBIM
paxom, mpu 3tom Bce TN DCIS (p = 0,0008) umenu
9KCIPECCHIO 3aIPOrPaMMHUPOBAHHOTO JIMTaHJa CMEPTH
1 (PD-L1) [9]. Takxe ObL10 MOKa3aHo, 4To herorun T-
KJIETOYHOTO OTBeTa npejckaspiBaeT nporuo3 DCIS. B
uccienoBannu 62 ob6pasuos DCIS uHduiabsTpar
FOXP3+ Beilie cpemHEro mpeacKasbiBajl CHIKCHHE
6e3peunanBHoil BebkuBaemoctu (BPB) (HR 2,8; 95%
a1 0,99-799, p = 0,05) [10]. U wnaobGopor,
TOBBINICHHAS OKCIIPECCHsT CHUTHATYpbI TeHa Thl
Npe/cKa3plBasia  yIydlleHne BbDKMBaeMocTH y 31
nanuenTa ¢ DCIS [11]. OnyxoneBoit mumdonurapHbIit
uHuIbTpaT  MOXeT  ObITh  paspaboTaH A
WCIIONIb30BAHMS JUTS CTPAaTH()UKALMN PUCKA PELUANBA
u norpebHocTH B arpeccuBHOi Teparmu npu DCIS, a
UMMYyHHasl Tepanusi MOXeT O0OecIednTh XOpOLIo
MEPEHOCUMBIE TTOJXO/IbI AJISI M3yUEHHUs YIy4IIEHHOTO
neuenns DCIS [12].

Ilpy wHBa3MBHOM pake MOJOYHOW >KEJe3bl
HauOOIBIINN KITMHIYECKHUH 3P (heKT HabIoIaeTCs mpu
ormyxoJisix ¢ IuMponnTapHeM HHGUIBTpaToM > 50 %
(pax  MoJlOYHOW  Jkeyne3pl € IpeoOliafaHueM

JTMM(pOLUTOB (LPBC)). v HalUeHTOK c
MECTHOPACIIPOCTPAHEHHBIM PAKOM MOJIOYHOM JKeJIE3Hl,
MOJYYaBIINX  HEOAJBIOBAaHTHYI0  XHMHOTEPAIHIO,
nanuertsl ¢ LPBC umenu 40 % mnatonorudyeckuit
nonueii orBer (PCR) (OR 1,38, p = 0,012 95 % CI
1,08-1,78) mo cpaBrenuro ¢ 7 % PCR y manueHToB ¢
omyxomu 0e3 muMmdorurapHoi mHGUIBTpammu [4].
Taxoxe OBIIO MOKa3aHO, YTO yBenuueHue gucia CD8+
T-KneTok mpeacKasblBaeT yNy4IICHHE KIMHUYECKOTO
HCX0/1a, TIPH 3TOM OoJiee BEICOKHI BHYTPHOITYXOJIEBOH
napusTpaT CD8+ T-KIeTok CBs3aH ¢ yIydIIeHHEM
crienuduyeckoll BBDKMBAEMOCTH IIPH Pake MOJIOYHOH
xenessl (OP 0,55, 95% AU, 0,39-0,78, p = 0,001) B
OJJHOM KpYIHOM HcciienoBaHud. 1334 GonbHbIx [13].
370 HEe OBLIO BOCIIPOM3BEICHO B APYTUX KIMHHYECKUX
uccnenoBanusix [14-16]. UupwisTpaums  KIETOK
TBET+ (dakrop Ttpanckpumiuu T-box TBX21,
mapkep T-xmerok THma 1)  TaKke ~ MOXET
NIPEACKa3blBaTh  YJYYIICHWE BBDKHBAEMOCTH  0e€3
npu3HakoB 3aboneBanns (DFS) mpu Bcex moarmmax
paka MOJIOYHOH JKele3bl y TAIHEHTOB C pakoM
MOJIOYHOH JKE€JIE3bI C OIyXOJsAMH, cofepskamumMu < 30
kinetok TBET+ , wmmerommux cHmxenne BbCB mo
CpPaBHEHHIO C  [AalMEHTaMH C  OIyXOJISIMH,
conepxkamtumu >30 kietoxk TBET+ (OP 5,62, 95% AU
1,48-50,19, p = 0,0027, n = 617) [17]. C mpyroii
cTopoHsl, Hamuure Mapkepa Th2 FOXP3+ B omyxonu
CBSI3aHO C XyAIIMM Nporao3oM. [Ipu onenke 6omee 200
Clly4aeB paKa MOJIOYHOW >Xele3bl y IaIHeHTOB C
ONlyXOJIMH, ~ comepkammmMu Oomee 15  KieTok
FOXP3+, 6s11a camkena RFS (p = 0,04 HR 1,58, 95%
I ot 1,01 no 2,47) u obmas BenkuBaemocts (OS) (p
=0,07, HR 1,62 95 %). 11 ot 0,96 no 2,74) [10]. Jaxe
IIPY OJJHOBPEMEHHOM HM3Y4EHHH BCEX IOATHUIIOB paka
MOJIOUHOHM eJe3bl COCTaB M BEIMYMHA MMMYHHOTO
MHOUIbTpaTa OMYXOJIM BIHSIOT Ha KIMHUYECKHUIt
UCXOJ M JIEMOHCTPHUPYIOT, YTO PAK MOJIOYHOM KEJIe3bl
SIBJISIETCS MMMYHOT€HHO# 0y xouibto. OJHaKO BIUSTHHE
TIL Ha XJIMHHMYECKHH HCXO0J HauOojee OYEBHIHO,
KOT/Ia MTOJTHIIBI PaKa MOJIOYHOM JKeJie3bl OLIEHUBAIOTCSI
OTZENBHO.

Bruto moxazano, uro mpu HER2+ u TN pake
MOJIOYHOH JKeJe3bl Ja’ke ITOCTEIIEHHOE YBEIHMUCHHE
TIL xak B oIryXxousm, TaKk ¥ BOKPYT Hee NpeJCcKa3bIBaeT
Kak OTBET Ha XUMHOTEpANHIO, TaK M YIy4IIeHHE
BbDKMBaeMOCTH manuentoB [5, 18-20]. Kpome Ttoro,
LPBC uame Bctpeuaercs kak npu TN, Tak u mpu
HER2+ pake mosouHo# xkene3sl, B cpeaaeM 20% TN-
omyxoueit u 16% HER2+-omyxozeit, umetorux LPBC
[21]. Omuo wuccnenoBanme 256 omyxomerdr TN
MIPOJIEMOHCTPUPOBANIO, U4TO Kakabie 10 % yBemmaeHus
TIL xoppenupyIoT co CHI)KEHHEM pHCKa PeLU/1Ba Ha
17 % (p = 0,023, HR 0,83; 95 % AU 0,71-0,98) u
CHIDKEHHMeM pucka cmeptu Ha 27 % (p = 0,035, OP
0,73, 95 % OU 0,54-0,98) [5]. AHanoru4HbIM
o0pa3oM, Ha Kaxple 10 % yBeTMYEHUS CTPOMAIILHOTO
TIL wabmonmamoce 18 % yBemuueHwe oOmiel
BebkuBaemoctu (OP 0,82, 95 % JIN 0,69-0,96) y 112
MALIMEHTOB ¢ PaKOM MOJIOYHOM skene3sl HER2+ [20].
Kax mna HER2+, tak m mna TN paka momouHoi
XKEJIE3bl, B TO BpeMsI KaK JydIInil OTBET HaOIIONaJICs
mpu LPBC ¢ camMbIM BBICOKUM HH(pHUIBTPATOM, daKe
HEOOJIBIIIOE  YBEIUYCHHE TIL MNPUBOIUT K
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MOCTENIEHHOMY YBEIMYCHUIO yIIy4IIeHHON
BBDKMBAaEMOCTH M MOXKET CBUAETEIHCTBOBATH O TOM,
YTO AaXKe Tepamus, KOTOpask YMEPEHHO YBEIHMYMBACT
TIL, MoXeT TPUHECTH KIMHUYECKYIO IOJIb3Y.
pe3yNbTatT B 9THX MOJBHIAX.

Kak y mammenToB ¢ TN, Tak u y mammeHToB ¢
HER2+ wumerorcs mpmuaku CD8+ T-xierounoro
uHpunpTpaTa, mpudem npumepHo 60 % omyxomeit
conepxar CD8+ T-xmetku [21]. beuto mokaszano, 4to
napmsTpar CD8+ mpemckaspiBaeT — yImydIIeHHE
BBEDKMBAaEMOCTH TOJNBKO Tpu TN pake MoyouHOU
JKEJIe3bl; YJy4IleHHE BBDKHBAEMOCTH, XapaKTEpHOMN
JUIL paka MOJIOYHOW JKeje3bl, HaOJI0JNaoCh NpHU
1r000M BHYTpUONyXxoJeBoM nHdunsrpate CD8+ (p =
0,001, HR 0,35; 95% A1 o1 0,23 10 0,54, n =927) [15].
B T0 Bpems kak BHyTpHOmyxoieBbie CD8+ T-kierku
HE TIPeJICKa3bIBAIOT YIIyUIlIeHHE KITMHUYECKOT0 HCX0aa
npu HER2+ pake MoIIOUHOW >Kele3bl, OMyXOJeBOI
uHpmibTpaT TBET+ mpenckaseBan ymyqmenwne RFS
(p = 0,04 HR 4,76, 95% AU ot 1,07 no 20) B 102
omyxoisix HER2, o6paboTanHbIX TpacTy3ymadom [22].
Hdms HER2+ paka MoIOYHOW Kene3sl BIMSHHE
OIyXOJIEBOTO HHPUIBTPATA CD8+ MOXET
NOTpeOOBaTh  OLIGHKH  I'OPMOHOIOJOKUTEIbHBIX
HER2+ OIyXxoJei OTJIEJIbHO oT
TOPMOHOTPULIATENIBHBIX HER2+ OIlyXOJIEH.
EnuHcTBEeHHOE HCCeoBaHNWE, B KOTOPOM OIMYyXOJIH
HER2+ crpariuduuupytoT 1o craTtycy ropMOHaIbHOTO
peuenrTopa, IOKa3ajlo, YTO HHQWIBTPAT OIYXOJH
CD8+ 6bu1 ceszan ¢ RFS (p = 0,041) (p = 0,064, HR
0,75% A1 0,51-1,11 n = 227) npu ropMOH-peLenTOp-
orpunatensHoM HER2+ pake MomodHOW Kene3bl, HO
HE TOPMOHATBHBIH perenTop-noiaoxuTenbHerii HER2+
pak  MojoyHoW kene3bl [15]. Otm  naHHBIE
CBHJIETEJILCTBYIOT O TOM, YTO MIMMYHHBIH UHOUIBTPAT
npu HER2+ pake MomouHo# Kenme3pl MOXET B
OoJIblLIei! CTETIeHH 3aBUCETD OT CTaTyCca FOPMOHAIBHBIX
PEeIenTOpOB, YeM OT cBepxdkcmpeccun denka HER2.

ITo cpaHenuto ¢ noxrunamu TN wm HER2+,
TOPMOH-PELENTOP-II0JI0KHUTEIbHbIE HER2-
orpunarensuble (HR) omyxomu mmeror menpme TIL, a
omyxomn ¢ LPBC He neMOHCTpHpYIOT Takoro e
yJIydlIeHusl BbDKHUBaeMOCTU. Tonbko 6 % omyxonei
HR wumeror LPBC w wMeHee TONOBHHBI HMEIOT
uunerpar CD8+ T-knerok [21]. CHmwxkenne
TIM(OIUTapHOTO MHPHUIBTPATA MOXKET OBITH CBSI3aHO
C JKCIpeccHell pelentopa 3CTPoreHa, KOTOPbIH, Kak
OBIJIO TOKa3aHO, CIIOCOOCTBYET CO3JAaHUIO UMMYHHOR
cpennl Th2 u cHmkaer sxcnpeccro MHC kiacca Il B
KIETKaX paka MOJIOYHOW kene3wl [23, 24]. Tem He
meHee, HR pak MomouHO¥ Kkene3bl SBISETCS
€/IMHCTBEHHBIM TIOJITHIIOM paka MOJOYHON >KeJe3bl,
npu koropoMm uHpuneTpar FOXP3+ mpeackaseiBaer
Xyamyio BbpkuBaemocts [10, 21, 25]. B 148 HR+
onyxoiax ysenudeHue mHuiabrpata FOXP3+ Obl10
cesizanHo co cumkennem RFS (p = 0,006 HR 2,20 95%
AN 1,26-3,85) u OS (p = 0,006, HR 2,57 95% AU 1,31-
5,60) [10]. TToreHMabHO, Tepamnus, KOTOpas MOXET
3¢ (HEeKTHBHO YMEHBITUTH

Nudpmwistpar FOXP3+ MoOXeTr yBeIMYHBATH
BEJINYMHY TUM(OIUTAPHOTO HHPIIBTPATA B OITyXOJIAX
HR wu Moker yiydmarh KIMHUYECKWA OTBET B
YCIIOBUSIX HEOQ/IbIOBAHTHOM Teparnum.

Tepanust HHFTHOMTOPAMH KOHTPOJILHBIX TOYEK
HMMYHUTETA MPH PaKe MOJIOYHOM KeJie3bl

Okcnpeccus PD-L1 6bl1a cBs3aHa ¢ yBeIMueHHEM
TIL u Jy4ymuM TPOTHO30M IIPU pake MOJIOYHOH
kKene3pl. B uccienoBaHum 45 TNEpBUYHBIX PaKOB
MonogHo# keme3bl 89 % PD-L1+ u 24 % PD-L1-
PakoB MOJOYHOH J>Kele3bl MMENH YMEpEeHHBIC WIH
mudpdysaete TIL. Kpome TOro, HH y OmHOH U3
MIAIIMEHTOK C pakoM MOJo4HOH jkene3sl PD-L1+ nHa
MOMEHT JHWarHOCTUKH HE PAa3BWICSH OTNAJICHHBIN
penuans, B TO BpeMs Kak y 15% marnueHToB ¢ pakom
MOJIOUHOH kene3bl PD-L1- Ha MOMEHT JAMArHOCTUKH
pasBWiICSd OTAICHHBIA peuuanB [26]. MupuasTpat
PD-L1 656wt cBsizad ¢ TN pakoM MOJIOYHOH jkene3bl U
nuiprpatom CD8+ T-knerok [27]. DTu naHHBIE
CBUJICTENLCTBYIOT O TOM, 4to PD-LI1moHoTepamus
uHruoéuTopoM aresonusymaba (antu-PD-L1), B ToMm
YHciie Y HEKOTOPHIX MAIIEHTOB C MOJIHBIM OTBETOM. B
uccrnenoBannu Keynote 012, 8 koTopoM coo01maiocs o
27 MmareHTax c PD-L1-monoxurensHbIM
MeTacTaTHdecKuM TN pakoM MOJOYHOHW IKeJe3Hl,
IOy YaBIIUX eMOponI3yMab B KauyecTBe
MOHOTEeparnuu, ob1ast yacTora oTBeTa coctasuia 19 %
C OJTHMM TOJHBIM OTBETOM M YETHIPHMS YACTHIHBIMH
OTBETaMH, a Takxke y 26 % MalueHTOB CO CTA0MIbLHBIM
3aboneBanneM. 32]. AHaNOTHYHBIE PE3yNbTaThl OBLIN
MOJy4EHbl TIPH HCIIOJIb30BAHUM MOHOKIIOHAJIBHBIX
antuten npotus PD-L1. UccinenoBanue 21 nmanueHTKH
¢ MeracTaTuieckuM TN pakoM MOIOYHOH >Kele3Hl,
MOy YaBIIei MOHOTEPAIHUIO aTe30am3yMadom,
MIPOJIEMOHCTPUPOBAIO 00IIyI0 YacToTy oTBeTa 19% ¢
JIBYMS TIONHBIMH OTBETAMH W JABYMS YaCTHYHBIMHU
OTBETaMHU [33]. Pannue JIaHHbIE TaKXKe
MIPOAEMOHCTPHUPOBAIIH, YTO COUCTAHHE XHMHUOTEPAITHU
U TEPAlUH HHTUOUTOPAMH KOHTPOJIBHBIX TOYCK MOKET
YBEIUYUTH YUCIIO KIMHUYCCKHX OTBETOB HA TEPAIIHIO
HHTHOUTOPAMHM  KOHTPOJIBHBIX ~TOYEK HMMYHHOTO
orBeta mpu TN pake MONOYHON Kene3bl. B
UCCIIEIOBAaHNM 24 MallMeHTOB ¢ MeTacTaThuueckum TN
paKkoM MOJIOYHOM jkene3bl KOMOWHAIMA MHTHOUTOpA
aBemymaba (antu-PD-L1) w  HaOmaximrakcena
mokasaina gactory oreera 42 % (95 % AU ot 22,1 no
63,4 %), Briodas yactoTy mMojHOro orsera 4. %,
4acToTa YaCTHYHOTO OoTBeTa 67 % W cradmimsanus
3aboneanus y 21 % manueHtoB [34]. DTu naHHEBIC
00HaJIe)KUBAIOT, HECMOTPSI Ha Bcero 12 wmecsuen
HAOJIOMEHUS, YTO WCIONb30BaHHE WHTHOUTOPOB
KOHTPOJIbHBIX TOYEK B COYETAHHHM C XHMHOTEpaIren
MOXET YBEJIMYUTh YHUCIO TMAaIMEHTOB C paKkoM
MOJIOYHOH JKeNe3bl, KOTOPbIe PearupyroT Ha TEPaIuio
HHTAOWTOpAMH HMMMYHHBIX KOHTPOJBHBIX TOUYCK,
ocobenHo pu TN pake MOJOYHOI Kele3bl.

Yucno manueHToB ¢ MONTHIIAMU paka MOJOYHOM
xene3pl HER2+ m HR, xoropele pearumpyror Ha
TEpanmui0 WHTHOWTOpAMH  KOHTPOJBHBIX  TOYEK,
HaMHOT0 HIke. B oJHOM HccnenoBanuu ¢ yyactuem 27
marmernroB ¢ HER2+ wm 72 mnamwentoB ¢ HR,
MONy4YaBIINX Tepanuio aBexymMadbom, Toiapko 4 %
marmentoB ¢ HER2+ m 3 % mnamwmentoB ¢ HR
MPOJIEMOHCTPUPOBAIH KJIMHWYeCKUi otBer [35]. B
omHoM wuccienoBanmu 25 PD-L1-monoxuTtenbHBIX
naiueHToB ¢ HR  pakoM MOJOYHOW  JKeje3sl,
MOJTy4YaBIIMX TeMOponm3yMad, Habmronanach oOIas
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yactoTa otBeta 12%, ¥ 3T0 ObUIH TOJBKO YaCTHYHBIC
oTBeTHl [36]. HoBble MMMYHHBIE KOHTPOJIbHBIE TOUKH,
KOTOpbI€ aKTUBUPYIOT UMMYHHBIM oTBeT T-KIEeTOK, a
HE OJIOKHPYIOT MHTHOMPOBAHKUE aKTUBHOCTH T-KIICTOK,
Brmouast OX40 (CD134), murang OX40 u 41BB

(CD137), MOTYT YCHITHBATD
UMMYHOACCOILIMAPOBAHHYIO MPOTHUBOOITYXOJIEBYIO
AKTUBHOCTb IIPU paKe MOJIOYHON kene3pl. . B

JOKIMHUYECKUX MOJEIISX OILYyXOJIH MOJIOYHOH KeJe3bl
y MbIIIeH Je4eHHe MOHOKJIOHAJIBHBIMH AHTHTEIAMH
OX40 i 41 BB Moro 3HaYNTEIHHO YMEHBIIUTH KaK
POCT OMyXOJH, TaK W pa3BUTHE MeTacTta3oB [37-39].

Heckomnbko KJIMHUYECKHUX HCIBITAHUI c
HCIOJIb30BaHUEM KOMOWHUPOBAHHOM Tepanuu
KOHTPOJIbHBIX TOYEK B HaCTOsIICce BpeMSs
MPOJOIHKAIOTCSL.

IloBbllIeHHe HMMMYHUTETa ¢  NOMOUILIO
TPAIMLHUOHHON XUMHUHOTEpPANIMH PaKa MOJIOYHOM
JKeJIe3bl " Tepanuu MOHOKJIOHAJIBbHBIMH
AHTHTEJIAMH

OcHOBHOM  Me€xaHM3M  JCHCTBUS  Tepanuu

Tpacty3ymabom mpu HER2+ pake mMomodHOMH skeme3sl
MOXeET ObITh MIMMYHOJIOTHYECKHM. MOHOKJIOHAJIBbHBIE
aHTUTEJIa MOTYT BBI3bIBATH AHTUTEIO3aBHCUMYIO
KJIETOYHO-OTIOCPEJOBAaHHYIO LU TOTOKCHYHOCTh
(A3KL), xortopas mpuBoauT Kk aktuBauuu NK T-
KJIETOK, Makpo(aroB U JEHAPUTHBIX  KIICTOK.
AKTHBAIMS KJIETOK BPOXKJIEHHOW UMMYHHOUM CHUCTEMBI
NPUBOJUT K CEKpPelUH LHMTOKMHOB Thl, ycrieHHio
MPOLIECCHHTa aHTUT€HOB U IIPE3EHTAIH 3HAOTCHHBIX
ONyXOJIEBBIX ~ AHTUTCHOB  T-KJeTkaMm,  BBI3BIBAs
ajganTuBHBIA UMMYHHBINA oTBeT [40, 41]. Kpome Toro,
ycunennbli  HER2-cmemmgudaeckuit  uMMyHHUTET,
CBSI3aHHBIN C Tepanueil TpacTy3ymMaboMm, ObUI CBsI3aH C
yIIy4IIeHuEeM KJIMHUYECKOTO MpPOTHO3a. B
UCCIIeJI0BaHUH 87 MAlUEHTOB c
MECTHOPACIIPOCTPAHEHHBIM PAaKOM MOJIOYHOM KeJe3bl
HER2, nonyyaBmmux jedenue Tpactyzymadbom, 94 %
MAalMeHTOB C BBICOKUM HMMyHHTeTOM K HER2-
cniennpuaromy ramma-unaTepdepony (IFN-g) Thl
umern PCR mo cpaBHenmio ¢ 33 % mamMeHTOB,
koTopeie He pocturm PCR. p = 0,0002). B
MHOro(akTopHOM  aHamm3e  Boicokuid ~ HER2-
crerduueckuit uMMyHHBIH 0TBeT Th1 npencka3ssiBai,
pasoBbetcs i y nanuenta PCR (OR 8,82 95% ClI or
1,50 mo 51,83 p = 0,016) [42]. B wucciaemoBanuu
aJbIOBAaHTHON XMMHOTEpANuu 95 ManmeHToB ¢ pakoMm
mojiouHoi  skene3pl  HER2  Beicokuit  HER2-
criennpudecknii  UMMyHHTET Thl  TpenckassiBain
yiyuamienne RFS (OP 16,9 95% IOU ot 3,9 mo 71,4 p
<0,001) [43]. O6a 3THX UCCIIEIOBaHHS MTOKA3aJH, YTO
TpacTy3ymad ObUl HEOOXOAWM JUIS  CTHMYJISIIUHU
yeunenHbix Thl HER2-crnenmpuyeckux MMMYHHBIX
OTBETOB, NOCKOJBKY y MalMEHTOB, HE IOJIyYaBIIMX
Tpacty3ymab, pasBwics Beicokuit Thl HER2-
crenuduIecKuii IMMYHHUTET. AHAIOTUYHBIM 00pa3oM,
B wucciaegosanuu FINHER, BxmrouaBmem 209
MAIMEeHTOB ¢ pakoM MoJiouHOH xene3sl HER2, Tompko
MAlMEHTHl, MONydYaBIINE TPacTy3ymald, yiydIlain
OTHAJICHHYIO O€3penNANBHYI0 BBDKHBAEMOCTh IIPH
kaxom ysenuaenuu T 1L ma 10 % (HR 0,82, 95 % AU
ot 0,58 no 1,16, p = 0,025, n = 94). [19]. {na HER2+
paka MOJIOUHOH XkeJIe3bl UMMYHOJIOrHYecKasi pyHKIus

TpacTy3ymaba, 3akiiodarolascs B HHAYKIHU
UMMYHHTETa THHA 1, MO-BUAMMOMY, Ba)KHa AJISI €rO
TepaneBTHYEeCKOH AP pekTUBHOCTH.

Taxke OBUIO IMOKa3aHO, YTO LUTOTOKCHYECKas
XMMHUOTEpanus yBeIuuuBaeT oTBeT T-kieTtok 1 Tuma.
Bruto MOKa3aHo, qTO HEKOTOPBIC
XMMHOTEPANEBTUIECKUE areHTHI BBI3BIBAIOT UMMYHHOE
paclio3HaBaHWE  OMyXOJNM 32 CUET HHAYKIHHU
CTPECCOBBIX OEJKOB, BBICBOOOXIAEMBIX BO BpEMs
rudend  KIETOK. Hanpumep,  moxcopyOurmx
HHAYIHUPYET CEKPenuto Oellka, Ha3bIBAeMOT0 OJIOKOM
rpymnsl  Beicokod moxaswxkHoctn 1 (HMGBI1), u3
YMHUPAIOIINX PAKOBBIX KIJIETOK, KOTOPBI CBS3BIBACTCS
¢ Tomr-nogoOHeM  peuentopoM (TLR) 4 Ha
JCHAPUTHBIX KJIETKaxX, YTO IPUBOAUT K cekpennu IFN-
0, aHTUTeHa. Ipe3eHTanus U akTuBanus T-kinetok [44].
Tomn-nogo0HbIe pPElEnTOphl MPEACTABIAIOT COO0H
BBICOKOKOHCEPBATUBHBIE PEIENTOPHl PacllO3HABAHUSA
00pa3os, KOTOpBIE AaKTHBHUPYIOT  HMMMYHHOE
paclio3HaBaHWE W YCWJIMBAIOT  IIPEICTaBJICHHUE
[aTOr€HOB aJaNTHBHON UMMYHHOH cucteme [45]. Dtot
Pe3yAbTUPYIOIIMKA aJaNTUBHBIA HMMMYHHBIH OTBET
MOXET OBITh OCHOBHBIM MEXaHM3MOM OTBETa Ha
TEpamnui  JOKCOPYOUIIMHOM,  TIOCKOJNBKY  OBLIO
MOKa3aHo, YTO IeHeTH4Yeckuil momumopdusm TLR-4,
Asp299Gly, cumwxkaer cmsassiBanne HMGBI1 u
cekpenuto IFN-y ma 50 % (p < 0,05) in vitro . mpo0GsrI.
[Tpu o6cnenoBannu 280 NaMEHTOB C pAKOM MOJIOYHOM

JKENEe3bl, TONYyYaBIOINX  aTbIOBAaHTHYIO  TEpPaIuio
nokcopyounumaoMm, y 40 % manueHToB, HECYIINX
nomumopdusm  TLR-4  Asp299Gly, passuinch

MeTacTa3bl B TeUEHHE 5 JeT 1o cpaBHeHUIO ¢ 27 %
nanuenTos 6e3 nonmmmopdusma (OP 1,53, 95 % AU ot
1,1 mo 3,59). p = 0,03) [44]. Ilpu cpaBHEeHUH
JKcIpeccuu TeHOB y 114 GONBHBIX pakoM MOJOYHON

HKeJIe3bl, MOy YaBIINX XUMHOTEPAIHIO
aHTpauMKINHaMU, 1y 1062 60IBbHBIX PAKOM MOJIOYHOM
HKeJIe3bl, HE MOy YaBIINX XHUMHOTEPAIHIO,

AQHTPALMKIMHOBAs Tepanus YyCWIMBAJla WMMYHHBIN
oter | Tuna u nmossiraga CD8+ (OP 0,72, 95% AU ot
0,59 1o 0,82 p). = 0,005) u skcmpeccus IFN-g (HR
0,56, 95% A1 ot 0,56 o 0,89, p=0,016) Obl1a cBsA3aHA
¢ ymyummenuem PCR y manweHTOB, IMONydYaBIIAX
aHTpauukiuH [46]. Takke OBUIO ITOKa3aHO, dYTO
MAKJIMTAKCEN YBEIMIMBACT WHPUIBTPAIIUIO OITyXOIHU
T-knerkamu 1 THHa 3a CUET YBEJIMYCHHUS IKCIPECCUU
LIATOKWHOB | THIa ¥ CHUKeHns KonudectBa Th2 CD4+
T-xerok B omyxomu [47, 48]. Bruto mokaszaHo, 9To
nuKiIohochaMua CHIDKAET KOJIMIECTBO PETYIISITOPHBIX
T-knerok Th2 0e3 CHWKEHHA LUPKYJIUPYIOIIErO
HMMYHHOTO 0TBeTa Thl mpu Hu3KHX jg03ax [49]. Bbuo
MOKa3aHO, 4YTO  KapOomnatTmuH W IMCIUIATHH
yBennuuBatoT skcnpeccuro MHC knacca 1 B omyxonu,
a TaKXKe CHIDKAIOT KOJMYECTBO BHYTPHOITYXOJIEBBIX
CYNPECCOPHBIX KIETOK MHEIONTHOTO IMPOUCXOXKICHUS
u peryistopHbix T-kmerok Th2 B omyxomu [50].
[Iponomkarorcst MccienoBaHus, YTOOBI OINPENETUTh
HanbOonee >(p(HEKTHBHBINA CIIOCOO MO3WPOBAHUS WIIH
MTOCTIEIOBATEIBHOCTH ITHX areHTOB JJISI ONTHMH3ALNN
WX AIMMYHOJIOTHYECKUX 3((HEKTOB.
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Hogple BO3M0:KHOCTH MMMYHOMOAYJISIIIAA NIPH
JICYEeHHH PaKa MOJIOYHOM KeJie3bl

Pannue KIIMHUYCCKHEC HCIIbITaHUA
METAaCTaTHYCCKOI'O paka MOJIOYHOM JKCJIC3bI
MPpOACMOHCTPUPOBAJIU, YTO  JIOKAJIbHBIEC  MCTO/bI

JeUeHNs, BKIOYass OONydeHHWe, Kpuoaldianuio u
CUTHAJIBI KJIETOYHOI'O CTpecca, TaKWe KaK arOHUCTHI
TLR, BBI3BIBAIOT JIOKAJIBHOE pa3pyLICHHE OITyXOJIH, a
TaKXKE YCHIMBAIOT CHCTEMHBIH IMIPOTHBOOITYXOJIEBBIN
UMMYHHBIH OTBET, JEMOHCTPHUPYS KIMHUICCKHAN OTBET
B OIyXONAX, VYAAJICHHBIX OT 00paboTaHHOTO
HopakeHHst. OTH OTAAJICHHbIE PeaKI[M1 BO3HUKAIOT U3-
3a TOr0, YTO JIOKAJbHOE KJIETOYHOE MHOBPEXKICHUE
YCUJIMBAET CUTHAJBI KJIETOUHOI'O CTpecca U 3alycKaeT
BBICBOOOXKJICHHE IIMTOKMHOB TUNA 1, peKpyTHpYs
AQHTUIeH-TIPE3EHTHPYIONINE KICTKH B OIyXOJb U
yiydrmas AQHTUT'€H-TIPE3EHTAIIHIO OITyXO0JIEBBIX
AHTHTCHOB T-KJIETKaM, TPEBpAIIalONIAM OMYXOJlb B
BakiuHy in situ. 51, 52]. B uccnenosanuu 41 nauuenra
c MeTacTaTHYeCKON COIMTHON OITyXOJIBIO,
MOJYYaBIINX JIy4EBYIO TEPAlHI0O M OJHOBPEMCHHYIO
aIbIOBaHTHYIO TepaIuio TpaHyJIOUTaPHO-
MakpoddaraibHbIM KOJIOHUECTHMYJIHPYIOIIUM
¢axropom, y 11 u3 41 nauunenra (26,8 %, 95 % AU ot
14,2 mo 49,9) 6su10 30 % yMmeHbIleHHE 00beMa HE -
obnmyueHHble omyxonu. Y maTH u3 11 OoTBeTHBIIMX
MallMeHTOK OB paK MOJOYHOM kenme3bl [53].
AHanornyHelM 00pa3oM OBbUIO  IOKa3aHO, 4YTO
KpHOAOIAIMA  OMyXOoJiel ~ MOJIOYHOHW  JKeJe3bl
YBEIIMYUBACT CEKPEIHI0 ITUTOKWHOB |-rO THIA, 9TO
TIPUBOJIUT K YCUIICHHIO MpeJCTaBICHUS
OITyXOJIECTIEIN(UISCKAX  aHTUTEHOB  T-KJeTKaM,
BBI3BIBAs  omyxolecrnenupudeckuii  T-KIeTouHBIN
otrBer [54, 55]. Kpmoabnanus B HacTosmiee Bpems
MPOXOANUT KJIMHWYECKHE HCHBITAHWA Hapsmy C
UOWIUMyMaboM TIpH pake MOJOYHOM J>Kene3bl |
MoKa3aJia KaK yBeJIHM4YeHHe OTHOLICHHS d(PdeKTOpHbIX
T-knerok K peryisaropHelM T-kineTkam, Tak U
YBEJIMYEHUE KIJIOHAIbHOM »3KcmaHcuu T-KiIeToxk B
omyxonu [56]. beuio mokaszaHo, uto aroHuct TLR7
WMHUKBUMOJI BBI3bIBaeT YacTUIHEIA 0TBeT ¥ 20% (95%
JU ot 3 10 56%) u3 10 manueHTOB ¢ paKOM MOJIOYHOU
JKENe3bl ¢ METacTa3aMH B KOXKY, KOTOPBIE OOBIYHO HE
pearupyroT Ha Tepanuio [57]. [Ipu onyxoJsix ¢ HU3KUM
UMMYHHBIM HHQWIBTPATOM MECTHAs TEParusi MOXKET
YCUJIUTh CHUCTEMHbIM T-KJIeTO4YHBbII OTBET MPOTHUB
OITyX 0NN u, CIIeJIOBaTENBHO, YCHIUTD
MIPOTHBOOITYXOJIEBBII MMMYHHBIH OTBET B 00JacTsX
3a00JeBaHNs, YAAJICHHBIX OT TEPaIny.

3aki0ueHue

Hmes pmoka3zaTenbCTBa TOTO, YTO BEIMYMHA H
COCTaB OITyX0JIEBOTO HMMYHHOT'O HH(WIBTpaTa MOTYT
BJIMSITH HA IPOTHO3 M OTBET Ha Tepamnuio kak npu DCIS,
TaKk ¥ TpPUA WHBAa3MBHOM paKe, HMMYHHas cpena
OITyXOJIM TIepe]] Tepankeil MOXKET HCIOIb30BaThC KaK
B KadecTBe OMoMapkepa JUisi IIPOTHO3a 3a00JIeBaHus,
TaK W B KauecTBE PYKOBOACTB VISl OIpPEICIICHUS
HanOoJee moaAxoasAmei Tepanun. B HacTosmee Bpems
MexnayHapoaHast padodas rpymma TIL mpuctynwmia k
cTaHaapTH3aIuu olieHKH T 1L paka MOJIOUHO¥ Kene3sl,
9TOOBI MMETh BO3MOXKHOCTH WCIIOJIB30BaTh 3TO B
KIMHUYeckor mpaktuke [58]. CranmapTu3zamus TOro,
KaK 0XapaKTepHU30BaTh OITyXOJIb MOJIOYHOM >KENe3bl

KaK I10 TTOJITHITY, TaK ¥ 10 MIMMYHHOM cpejie (nMeromiei
BBICOKUHM, CpeAHMM HIM  HU3KMA  HMMMYHHBII
nH}uIBTpPaT), MIO3BOJIUT UICHTU(ULIUPOBATD
MAIMEHTOB, KOTOPBIM MOXET MOTPeOOBaThCS TOJIBKO
JICYEHHE C TOMOILBIO PA3JIMYHBIX HOBBIX MMMYHHBIX
METOJIOB JICYCHHUS (BKIIFOYAs TEPAII0 HHIHOUTOpaMHU
KOHTPOJIBHBIX TOYEK). M OOECHEYNTh ONTHUMAIbHBIC
KOMOMHAIINN U CPOKH 3THUX MOIIHBIX METOJIOB JICICHUS
IUIL  TIAIWEHTOB ¢ Oojee HU3KUM HMMYHHBIM
WHQUIBTPATOM, YTOOBI IO3BOJHUTH OoJiee IIMPOKOI
MOMYJIANUK TALEHTOB C PAaKOM MOJOYHOH JKEIe3bl
TIOJTY4UTh MOJIB3Y OT IeJICBOH NMMYHHOHN TEpanuy.
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AHHOTALUSA

B crarbe mpoBenéH o63op muteparypbl oTHocuTenbHO poru [THXKK kak B TeueHmwe recranu, Tak W B
nponecce KU3HCACATCIbHOCTH YCJIOBCKA. BrigBiiena 3aBUCHMOCTH CI)YHKLII/IOHaJ'ILHLIX HapymeHm?I HepBHOﬁ
CHUCTCMbI IIpU I[e(I)I/ILII/ITe 3CCCHIHAJIBbHBIX KK. VYcranosieHa PpOJIb MAAaHHBIX JIMIIMAOB B pealnu3aluu
BOCHAJIMTCIIBHOTO IpoLecca, aJNICPrudyeCKux peaKuHﬁ.

[IpuBenens! 6uomorndeckue >3PpQexTsl u BaxkHasie cBoiictBa W3 — I[THXKK u W6 TTHXKK.. Otmedeno, uto y
MMAaIMCHTOK C ITIOBBIIIICHHBIM I/IH(i)eKHI/IOHHLIM HHACKCOM, JIHC(i)yHKHHeﬁ IIALCHTHI, Ha6J'I}OJI[a}OTC}I HeyCTOI‘/'ILII/IBI)Ie
snayenus I[P, yTo cmocoOcTByeT Oojiee YacTOMY POXKICHUIO JETCH C MpHU3HAKAMHU BHYTPUYTPOOHOTO
CTpagaHus 1wiona, runotpoduei. Jlokaszana omacuocth HexBatku ITHXKK, u HEoOX0IUMOCTh KOMITJIEKCHOTO
BBCIACHUA TaHHOTO KJlacCa B palilMOHEC.

ABSTRACT

The article reviews the literature on the role of PUFA both during gestation and in the process of human life.
The dependence of functional disorders of the nervous system with a deficiency of essential LC was revealed. The
role of these lipids in the implementation of the inflammatory process, allergic reactions has been established.

The biological effects and important properties of W3 — PUFA and W6 PUFA are given. It was noted that in
patients with an increased infectious index, placental dysfunction, unstable values of PSHF are observed, which
contributes to more frequent birth of children with signs of intrauterine fetal suffering, hypotrophy. The danger of

a shortage of PUFA has been proven, and the need for a comprehensive introduction of this class in the diet.
Kumouesbie caoBa: [THXK, sccennnanbunie KK, nezamenumbie XKK, recramus, 6epeMeHHOCTb, KIETOYHbBIE

MeMOpaHBbI.

Keywords: PUFA, essential fatty acids, essential fatty acids, gestation, pregnancy, cell membranes.

BBenenune:

DcceHInaNbHBIC KUPHBIC KUCIOTHI, BXOAIINE B
COCTaB KJICTOYHBIX MeM6paH, SABIIAOTCA HE TOJBKO
CTPOUTENIbHBIM MaTepHuajioM OpraHoreHe3a, HO |
BbICTyHaIOT B KAaUC€CTBEC KBUHTCCCCHIIMHN BaXXHbIX

OmoyIoTHYeCKUX TPEBPAIleHHH B TEYCHHE BCeil
KU3HEAESITEIbHOCTH YEJIOBEKA. Heszamenumblie
JKUPHBIE KHCJOTBHI Haubosiee HEOOXOAMMBI  UISt

(opMHpOBaHUS HEPBHOH CHCTEMBI, B YaCTHOCTH
MO3TOBBIX CTPYKTyp. YCTaHOBIEHO, 4yTo Mo3r Homo
canmeHc BkmrouaeT 35% ITHXK. Ilpu stom 25%
COCTaBIIsIET  JOKO3arekcareHoBas kuciorta [1,3].
VY4uThIBas CBEICHUS NPEACTABICHHBIE BBIIIE, JOTALUSL
JAHHOTO KJacca JWIUAOB Hamboyiee aKTyajdpHa HE
TOBKO BO BHYTPHUYTPOOHOM TmiepHone, HO W TpHU
B3pOCJICHNH peOEHKa.

B HacTosmee BpeMs |y IOAPACTaIOIMIEro
MOKOJIEHUSI ~ YCTAHOBJICHO  YBEIMYEHHE  YaCTOTHI
HEBPOJIOTUYECKUX  PACCTPOWCTB,  CBSI3aHHBIX  C
HapyIICHUSIMHA TICUXUYECKHUX, MOBEJCHYECKUX

peakumii. VM ecim mmers B BHAy npeoOianaHue
JKMPHBIX KACJIOT B MHEIMHOBBIX 000JI0YKaX HEHPOHOB,
CepOM BEIECTBE MO3ra, TO BO3MOXHO BBIICIUTH
NpsSMYIO  B3aUMOCBSI3b ~ HapyLIEHHH  aJanTHBHBIX
(u3MONOTHYECKUX  peaknuii ¢ Havaima Imepuoja

HOBOPOX/ICHHOCTH, U B MOCIEAYIONEM Ppa3BUTHU
pebEHKa, YTO BBI3BAHO JICPUIIUTOM ICCEHIHATbHBIX KK
B TeueHue Bced rectamuu[9,10,11]. DToT BoOMpOC,
HECMOTPS Ha HMEIOIIYIOCS [I0Ka3aTelbHyo 0a3y,
Janéx oT paspeiieHus, 3aCIIyKHBaeT
JOIIOJIHUTCIIBHOTO BHUMAHUS KIMHUIIUCTOB.

OcHoBHAsI YacTh

[pu MIPOBEACHUH AKCIEPUMEHTAITBHOTO
BocrionHeHUst nedummra W3 — TTHX B ycmoBmsx
BBI3BAHHOI'O KHCJIOPOJIHOTO TOJIOJAHUS,
OKHCIHTEIBHOTO  CTpecca  OBUI0O  YCTaHOBJICHO
YMCHBIICHUE HEBPOJIOTUICCKHX OTKJIOHEHUH.
[MoTroMCTBO pomUBIIEECS MPHU 3TOM, HE HCHBITHIBAIO
TUITOKCUYCCKUX OTKHOHGHHﬁ, KpOMe TOTO
Habmoanoce Oojiee OBICTpOE pa3BHTHE BepOaTbHBIX
peaknutii [2,6].

DKCIepUMEHTaTbHbBIE HCCIIEIOBAHHUS OB
SKCTPANOJIUPOBAHBl B  KIMHUYECKYIO  TPaKTHKY.
Hoxka3zaHo, 4TO MI0JIy4Y€HUE OGepeMEeHHBIMU

JOCTAaTOYHOI'0 KOJIMYECTBA HE3aMCHHUMBIX XK B
TCUCHUC IreCTallu CONPAKCHO C YJIIYHYHICHUECM UCXO00B
POAOB: CHUIKCHUEM KOJMYECTBA IPCKIACBPEMCHHbBIX

poaopaspeLeHuii, 3BVP, TIOBBIIIIEHUEM
aJanTalMOHHBIX BO3MOXKHOCTEH HOBOPOXKICHHBIX B
paHHeM HeoHaTaibHOM rmepuoze. JlanpHeimme
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HaOJIOZEHUS 332 STOW I'pyNNON MIIafeHIEB MOKa3alu
YIOBJIIETBOPHUTEIILHOE NICUXO0(HU3HOJIOTHIECKOE
pasBuTHE, OTCYTCTBUE MaTOJIOTMYECKUX
HeBposioruuekux peduiexcoB [7,10,11]. B mpouecce
sMOpuHoreHesa 0COOEHHO BaykKEeH NPUHINT
nuHamuueckoro pasHoBecus ITHOKK, urto wurpaer
3HAYUTEIIbHYTO ponb pu BO3HHKHOBEHHUH
HEWPOBOCIIATIUTENPHOTO OTBETa, WHIYIHUPOBAHHOTO
MHQEKITMOHHBIMH (akropamu, CTpeccom,
THITOKCUYECKH — MIIEMHUYECKIMH MOJIOMKAaMH, U A..
[13].

B cBoro o4epenp U3y4eHo, YTO B OCHOBE 3aKJIa K1
ayTH3Ma U MaHU(eCTaluy HapyleHUH, CBA3aHHBIX C
JaHHBIM3a00JIeBaHHEM UTPAIOT
HEWPOBOCIAJIMTENbHbIE IPOLECCHl, AKTUBHPYIOIIUE
UMMYHHYIO cHCTEMY OepeMeHHOH, u
o0ycnaBnuBaomue HaTOJIOTHYECKYIO
T PepeHIIPOBKY KIETOK (HOPMHUPYIOIICHCS HEPBHOH
CHCTEMBI IoJ1a. Hapymenns CHHEpru3Ma
PETYIATOPHBIX MEXaHH3MOB Ppa3BHUBAIOIIETOCS
OpTraHW3Ma, MOTYT CIIOCOOCTBOBATh HEraTHBHOMY
UCXOIy TeCTallud, | IOCICAYIOUIEro pa3BUTHUS
pe6énkal9,10,13].

BbIT0 yCcTaHOBNEHO, YTO y JIETeH, CTpaJarolmux
aytusmowm, 3Hadenust W3 — ITTHXKK Obuti yMeHbIIEHBI.
Benenue B panmoH ayTuuHbIX manueHToB ITHIKK

Ppas3JIMYHbIMU 10 JJIUTCIIBHOCTHU KypcaMu,
CHOCOOCTBOBAIO YIYYIICHHIO TEYCHHUS 3a00JIeBaHUs,
YMEHBILICHUIO ~ CHUMIITOMOB  [MATOJNOTUH,  OoJjee

JUIMTENIbHOW pEMHCCHM, Jydlled ajanTalud AETed ¢
BHEIITHUM MHPOM B OOJBITUHCTBE cirydaes [8,14].

Psin aBTOpOB M3yyanu u poas aktuBHocTH [THXKK
IPU HAJIMYMAU BOCTIAIIMTEIBHOTO Tpoliecca 000JI0YeK
TOJIOBHOTO M CHMHHOTO Mosra. VccienoBannio ObutH
MOJBEPrHYTHl JIETH B JHala3oHe OT HECKOJIBKHUX
MecsIeB A0 6 JeTHEro Bo3pacTa. Y CTaHOBJICHA psMast
3aBHCHUMOCTh MEXIY TSDKECTHIO TE€UCHHS MCHUHTHTA U
YPOBHEM XHUPHBIX KHCIOT. UeM BeIpakeHHEE U O0CTpee
nporecc, TeM Boitie koiaunuectBo [THXKK, u, HanpoTus.
Taroke U3yyanach M KapTHHa (JOPMEHHBIX AJIEMEHTOB
KpoBH, B cBs3u co 3HaueHusiMu JKK. Pesynbrars
INPOBEACHHBIX  HUCCIENOBAaHMMA  IOKa3ald,  4TO
BOCMAIMTENBHBIA MpOLECC TKaHEW TrOJOBHOTO U
CIMHHOTO MO3Ta, M WX MOCIEICTBHS HAXOIATCS B
3aBUCHUMOCTH OT CHIDKEHHOro KommdyectBa W3 —
ITH’KK B nMKBOpe CIMHHOI'O MO3ra, a TaKK€ BbI3BaH
MOJIOMKOM OOMEHHBIX TIPOIIECCOB BBIMICYKa3aHHOM
KK.

N3yuenne pomu ITHXK y nperell 1mkonbHOro
BO3pacTa, MpU HUX JOTAlMM B JAHHOM BO3pacTHOM

Tpymme IMoKasaJjo S3HAYUTCIBbHOC YIydimeHue
IoKazateiei IICUXO0OMOIIMOHAJIBHOI'O pa3BuTHUA,
YMCHBIICHUE TrunepaKkTuBalnu, BO3pacTaHue
KOHICHTPHUPOBAHHOCTH BHHUMAaHUA Ha YpoKax,

COCPEJIOTOUYEHHOCTH Ha MpPEJCTAaBICHHOM Marepuale,
IydllleMy yCBauBaHMIO HIKOJbHBIX IpeaMeTos [1,8].
Jokazano u mno3utuBHOe BiusgHue I[IHXKK B
hopmupoBaHUH CHUCTEMHOMU BOCHAJIUTEIBHOMN
peaxmmy, CBA3aHHOH C aJUIepTHYECKUMHE COCTOSHISIMH,
9TO OOBSICHUMO, TaK KaK OHH TMPEACTABIIAIOT COOOM

HEOTHEMJIIMOE 3BEHO (bYHKIHOHAIBHOTO
oObeHEHU ~ (PU3HOJOTHYECKUX  MpEBpalleHUi
OTKPBITOM TEPMOJANHAMHYECKOU CHCTEMBEI,

HEOOXOAMMBI Ul  peayM3alud U
MaToJIOTHYecKoro mnpouecca [4,5].

UYem e MOXET OBbITh BBI3BAHO yMEHBIICHUE
CEHCHOMIM3aluy OpraHu3Ma IPU aJUIePTUU B CBSI3H C
ITHXXK? Ilpu ux BBEAECHUU B OPraHU3M BBIICIAIOTCS
MEINAaTOpPbl BOCHAJCHUS: MAape3WHbl, PE30JIbBHHBI,
MIPOTEKTHHEI, KOTOpBIe 0Opa3ytorcs nz W3 — ITHXKK, n
CIIOCOOCTBYIOT «MHUPHOMY» OKOHYaHUIO
BOCHAINTEIbHOW peakuuu. B nmaHHOM  ciydae
aJUIEPTHN.

Kaxkwue xe [THXK nauboxee nonesnsr? Hanbonee
3HAQUUMBl JJIsI  OKUBBIX OpPraHM3MOB 2  Kiacca
oprannueckux coenunenumit: W3 — ITHXK u W6
IMHXK, 10 ecth XK ¢ 2 u 0Oonee KOIMYECTBOM
JIBOMHBIX CBSI3eW — IOJIMEHOBBIE WIIM 3CCEHIHAIbHBIC

3aBCPUICHUA

KK [3.4].

K nepBomy kmaccy — W3 — ITHXK otHOCSAT:
anbda JIMHOJICHOBAS, 9HKO30IIEHTaCHOBAS,
JOKOXareKCacHOBasl.

Bropoii kimacc W6 ITHXKK BriIr0O9aeT: THHOJICBYIO
1 apaxuJOHOBYIO.

Tak Kak JaHHBIE COCIMHEHHS HE 00pa3yloTcs B
JKHMBOM OpTaHU3Me, UX OTHOCST K HE3aMEHHMBIM, W,

CIIeZIOBAaTEeNIbHO, YEJOBEK JOJDKEH MOJydaTb JTH
BEILECTBA U3BHE — C IUILEH.
BelienpuseeHHbIE KK HaXOZIATCs B
MOPEIPOIYKTaX, PACTUTEIBHBIX Maciax, 1 T.JI.
Hecmotps Ha HEKOTOpoe €IMHCTBO
(IpOMCXOXKICHUS,  HAXOXKICHHS B  KJIETOYHBIX

crpykrypax), W3 — ITHXXK u W6 - TTHXK nmeror
pasHble, B3aHMMOIIPOTHUBOIIOJIOXKHBIE, OHOJIOTHYECKHE
a¢dextsl [3,4]. W3 — [THXK obnagaer ciexyomuMu
CBOIcTBaMH:

- IOHIKAeT CBEPTHIBAEMOCTh KPOBU

- YMEHbIIAeT BOCTIAINUTEIbHBIN IIPOLECC

- YBEJIMYMBAET BbIBEACHHE MOYU

- CHIDKAET COJIep KaHHe JKUJIKOCTH B TKAHSX

- peryIupyeT TOHYC COCY/I0B

- YTHEeTaeT arperannio TpoMOOIIUTOB

Hamnporus, W6 TTHXK oxa3biBaet 3¢ deKThi:

- IIOBBIIIAET CBEPTHIBAEMOCTH KPOBH

- BBI3BIBAET BOCTIVINTEIBHBIN ITPOIECC

- 3aJIeP’)KUBACT JKHJIKOCTD

- CyXaeT coCy/Ibl

- BBI3BIBAET arperanuio TpoOMOOIUTOB

B cooTBeTcTBMM € BBIIICHPUBEICHHBIMH
OMOJIOTHYECKUMH ~ CBOWCTBAMH  HAONIOJAIOTCA |
OTBETHBIE pEaKIWH OpraHu3Ma Ha [PHUMEHEHHUE
sccenuanbHbIX JKK.

IMpu  wucnomp3oBanmu W3 —  ITHXK
peructpupyercst HopMmaibHOe AJl, TPOUCXOIUT
CTUMYJISLUS: MMMYHHOH CHCTEMBI, BOCHAJIMTEIHLHOTO
Iporecca, HOpPMaJH3alys CBEPTHIBAIONIEH CHUCTEMBI
KpOBH.

HampoTtuB, mnpeobnananue B opranmme W6
IMHXK rpo3ur yBelIMYEHHEM: BOCHAIUTENbHBIX
MposiBIeHUN, yBenuueHne AJ] BCIeACTBUE 3aepiKKU
KHJKOCTH, CYXXCHHUSI COCYJIOB, MOBBIIICHUE BS3KOCTH
kpoBu. OTHAKO JaHHBIN KIIACC JTUINAOB, OCYIIECTBIISSA
3alIUTHBIE  PEaKLUH,  CIIOCOOCTBYeT  JydIIei
pereHepanun MoBpeKAEHHBIX TKaHew [4,5].

[TpuHMMast BO BHUMaHHE IpUBeIeHHBIE (D PEKTHI,
CllelyeT y4YHThIBaTh, YTO HauOosee lenecoodpasHo
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otnomenne W3 — ITHXKK k W6 ITHXK B konmdecTse:
1 k1, m60 1 k2.

B peasnbHOM KM3HU BBIBEJIGHHOE COOTHOIICHHE HE
TOJBKO HE paboTaeT, HO HMeEeT HEIHLENPHITHOE
pacxoxaenue: 1 k 20, 4To €CTECTBEHHO HYyXXKJaeTcs B
WCTIPaBJICHUH JaHHOW CHUTyaIlMd. A 3TO HEOOXOAMMO
OCYIIECTBIIAITh YK€ C Hadyaja recraruu [7].

Jiobas OGepeMeHHOCTh, Hake (UIUOIOTHICCKH
MpOTEKAOIIas, MOJKET COIIPOBOXKIATHCS
BO3HHKHOBEHHEM  THIIOKCHYECKHX,  CTPECCOBBIX
cocrosiHui. Ilpu pa3BUTHM HEraTMBHOIO CLIEHApHs
recranuy Haubojee onaceH OKUCIHMTENBHBIH cTpecc,
uHuupoBanue. M B naHHOM cityyae KpaiiHe BayKHBI
a¢pdexter W3 — [THXKK, HanpaBieHHbIe Ha yCTpaHeHNE
BOCHAJIUTENIEHBIX peakuuii, HOPMAaJIN3alHI0
UMMYHHUTETA, yCTpaHEeHHue THITOKCHYECKUX
MpPOSIBICHUH. DTH MPOSABICHUS BO3MOXKHBI 3a CU&T
CHIDKEHUSI TIOAABJICHNU 00pa30BaHMs CICIU(PUICCKUX
OHMOJIOrMYECKN aKTUBHBIX BEIECTB, OTBETCTBEHHBIX 3a

BO3HUKHOBEHHE U TMPOSBICHUE BOCHAIUTEIBHBIX
peakmmii. [Ipu BBemennn W3 — [MTHXK Brrouaetcs
MEXaHU3M KOHKYPEHTHOMH CcyOCTUTYINU

apaxyJIOHOBON KHCJIOTHI B CTPYKTYpPHBIX 3JIEMEHTaX
MeMOpaH KJIETKH, YTO MPHUBOIUT K 3aMeIJICHHIO
BBIJICTICHUS (PU3NOJIOTUYECKH aKTUBHBIX COCTUHEHHH,
MPON3BOIHBIX HeHachIMeHHBIX JKK, OTBETCTBEHHBIX 32
KOHTpPOJIb BOCTIAJIUTEIBHOM peaxiuy,
KOaryJIupyroLUmx MPOLIECCOB. IIpoucxomur
TOBBIIIIEHNE BBIJETICHUS NPOTHBOBOCHIAINTEIBHBIX
3HKO03aHONI0B WIN  JHIIOKCHHOB. (BemecTs
popaspemaromux MeauaropoB MetadbomutoB [THXKK)
[3,4,5].

Crenyer OTMETUTH OAMH M3 Hanbosiee 3HAYNMBIX

nmeiicreuit W3 — IIHXK B dakropax pucka
NEepUHATAIBHBIX ~ OCIOXHEHMH  aKkylepcrsa  —
COKpAalllEHUE  pUCKAa  JOCPOYHBIX  ponoB. B

HCCIIeIOBaHUE ObUTH BHECEHBI OEpPEeMEHHBIC TPYIIIbI
BBICOKOTO pucka, monydaronme W3 — ITHXK. B

JTAaHHOM BBIOOpKE HabJII01a7I0Ch HEKOTOpOe
YBEIMYEHHE  CpPOKa  OEPEMEHHOCTH,  CHIDKEHHE
KoJIm4aecTBa O0e3BpeMeHHBIX pooB [11].

bbuio  mpoBemeHO  WMccienOoBaHWE  ITHIEBOTO

palMoHa Ha TPEIMET JYHEPTreTHYSCKOW LEHHOCTH Y
JFO/IeH, IPOKUBAIOIINX B Pa3IMIHBIX KIMMATHYCCKIX
ycioBuax B Poccum. IlomyueHHele pOaHHBIE B
OONBIIMHCTBE  CIy4aeB, IIOKa3add  HEIOCTATOK
Pa3NIUYHBIX TUTATEIbHBIX BEIIECTB, BAKHBIX IS
KHUBBIX OPTaHU3MOB, 1 HEOOXOANMBIX B MUHUMAJIbHBIX
KonmyecTBax. lIpu 3TOM KajlOpUHHOCTH TMHIU B
CYyTOYHOM pannone OpuTa JOCTaTOYHOM.
CooTBeTcTBEHHO ObUI BbIsIBIEH M Hemoctatok W3 —
I[MHXK B crpykType KietouHblx MemOpas. [TosTomy
BaXHO HE TOJIBKO YTOJIUTb TOJIOJ, HO WU TIONOJIHUTH
OpraHu3M ILIEHHBIMU 3JieMeHTamH [12].

EsxenHeBHYI0 MOTPEOHOCTE B MHUKPOHYTPHEHTAX
JUIS JKEHIIUH B MEPHOJ TeCTalluu JOBOJIBHO HEMPOCTO
CHAOIUTH TOJNBKO C IIOMOUIBIO JKUBOTHBIX U
PacTUTETHHBIX MPOIYKTOB 9K30TE€HHOTO
MPOMCXOX/ICHUS. YUHTHIBasg IIPHUBEICHHOE BEIIIE,
MaIMeHTKaM, TUTAHUPYIOIIUM OGepeMeHHOCTB,
HEOOXOIMMO TPWHUMATh C THMIOICH  BEIIeCcTBa,
cogepxxamue sccenuunanbasle [THXK —  xupnyro
MOPCKYI0 pbIOYy, MOPETIPOLYKTHI, B kosinuecTse ot 300

— 350 r 3a Hepemto. C HACTyIUIEHHEM recTalluy, U B

TEYEHHUE BCEro MepHoja OEPEMEHHOCTH, TAKIKE BaXKHO

npomsicHue BBeneHus HezameHuMbIX [THXK  mms

MIPEIYIPEHKACHUSL Pa3IMYHBIX AKyIIEPCKUX

OCJIOKHEHUM, B TOM 4YHCJIE W IS IOJHOLIEHHOIO

Pa3BUTHS OPTAaHOB U CHCTEM ILIOJA.
3aK/JII0YUTEIbHAS YACTh:

Takum 00pa3oM, W3 BEIIEIPUBEIEHHOTO MOXKHO
CIeJaTh BBIBOA O HEOOXOAMMOCTH JOTAallMM K
HYTPUTUBHOW CHCTEME JKCHIIWH, IUIAHUPYIOIINX
OepeMEeHHOCTh, 00513aTeTIFHOE BBEACHNE HE3aMEHUMBIX
IMHXK. Kpome ToOro, HCHONb30BaHUE AaHHBIX
JIUTHJIOB TIOKA3aHO U B TEUYEHUE BCell OEPEMEHHOCTH, a
TaKKe B KOMIUIEKCE C JPYTHMH Makpo H
MHKPORJIEMEHTAMH, d9TO OyIeT CcHocoOCTBOBaTh
(OPMUPOBAHUIO TOJIHOIICHHOTO TIOKOJICHHS, KaK B
MEPUOJIC PAHHETO HEOHATAJBLHOTO MEPHOJa, TaK U B
MOCTICTYFOIIIEM Pa3BUTHH PeOEHKA.
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CHARACTERISTICS OF THE TOXIC EFFECT OF POLYESTER UNSATURATED RESIN

Loginov Vladimir Vladimirovich,

Ph.D. biology, biologist of sanitary and hygienic laboratory

F.B.H.I. "Center for Hygiene and Epidemiology
in the Nizhny Novgorod Region”,
Nizhny Novgorod, Russia

AHHOTALIUS

CraThsi TOCBSIIEHA YCTAHOBIICHHWIO MApaMETPOB TOKCHKOMETPUM M TOKCHYHOCTH IOJUI(DUPHON
HeHacwieHHOH cmonel  ([THC), koTopas mpuMeHsieTcsi B KadecTBE CBS3YIOMIETO JUII W3TOTOBJICHHS
KOMIIO3UIIMOHHBIX MaTepHalioB B IPOMBIIUIEHHOCTH M celdbckoM xoszsiictBe. ITHC cnocoOHa oka3bIBaTh
pasapaxarouiee ,I[eﬁCTBPIe Ipyu nonaaHuu Ha CIU3UCTBIC 000JIOYKH Ij1a3 U KOXKHEIE MOKPOBBI, HO HC criocoOHa
INPOHUKATh YCPE3 HUX, B [J03aX BbI3bIBAOIINX TOKCHYECKHI Bq)(l)eKT npu OAHOPa30BOM BOS,Z[eﬁCTBHPI, 10
mapamMeTpy OCTPOH TOKCHYHOCTH IIPH BHYTPIOKEITyH0o9HOM BBeaeHuH (DLso) ycraHoBieHo Ha ypoBHe 3400 MI/KT.

ABSTRACT

The article is devoted to the determination of the parameters of toxicometry and toxicity of polyester
unsaturated resin (PUR), which is used as a binder for the manufacture of composite materials in industry and
agriculture. PUR is able to have an irritating effect upon contact with the mucous membranes of the eyes and skin,
but is not able to penetrate through them, in doses causing a toxic effect with a single exposure, according to the
parameter of acute toxicity with intragastric administration (DLso) is set at the level of 3400 mg / kg.

KiioueBble cjioBa: HOHI/IC)(I)I/IpHaH HCHACBIIICHHAsA CMOJIa, OJJTHOKPATHOC BOSJZ[CIZCTBI/IC, TOKCHKOJIOTHYCCKaAa
OIICHKA, MmapaMeTpPbl TOKCUKOMETPHUHU, TOKCUIYHOCTb, THTHCHUYCCKNE HOPMATUBBI

Keywords: polyester unsaturated resin, single exposure, toxicological assessment, parameters of
toxicometry, toxicity, hygienic standards

BBenenne

B HacTosiee Bpemsi B MUpE CHUHTE3UPOBAHO U
aKTHBHO HCHOJB3YEeTCsI B MPOU3BOACTBE OKojo 100
MJIH XUMHYECKHX BEIIECTB, U JUIIL ~ 15 % u3 Hux
MOIPOOHO M3YUYEHBI B TOKCUKOJIOTUIECKOM IIJIaHe, T.€.
MMEET MECTO CYIIECTBEHHOE OTCTaBaHUS OICHKH
0€30IMaCHOCTH XMMHYECKHX BEIIECTB OT TEMIIOB HX

pa3paboOTKM W  BHEIPEHHS B  MPAKTUIECKYIO
nesrensHOCTS  [1]. TlommMepHble  MaTepHaibl,
HOIy4YEHHBIE Ha OCHOBE HEHACBIIEHHBIX

nomddupHeix cmon (HIIC), mmpoko ncnons3yores
BO BCEX OTpaciiiX HApPOJHOIO XO34HCTBa, BKIIIOYAs
CYIOCTPOCHHE, XHUMHUYECKYI0  IPOMBIIUIEHHOCTb,
MAaIIUHOCTPOEHHUE, CETLCKOE XO3SCTBO ¥ IPUMEHEHUE
B Obiry [2]. HIIC mnpuMmeHSIOTCS B KadecTBE

CBSI3YIOIIEr0 JUIl W3TOTOBJICHUS KOMIIO3HITMOHHBIX
MaTepHalioB, CTEKJOIUIACTUKOB M Jp. METOJOM
KOHTakTHOro (opmoBanus W yuThss. OHa OOBIYHO
MIPEACTAaBISIIOT cOOOH PacTBOpP B CTHUPOJIE HPOJYKTa
MOJMKOHJCHCAIIMU  TJIMKOJeW C  aHTUApUaaMu
nukapOoHoBbiXx  kucioT. HIIC  wm3roraBmuBaroTcs
OTPOMHBIM ~ KOJMYECTBOM  pa3IMuHbIX MapoK B
3aBHCUMOCTH OT TpeOoBaHuil morpebuteneil. bruta
HCCIIe0BaHa HIIC cpemHein BSI3KOCTH "
reaeoOpa3oBaHusl, CIEIYIOIIEro COCTaBa: CTHUPOI
I'OCT 10003-90 (38 %), nponuienraukosns TY 6-09-
2434-81 (34,3 %), ¢raneswiii anruapun 'OCT 7119-
77 (25,5 %), aspocun I'OCT 14922-77 (2,0 %),
Hadrenar kobanpra TY 6-05-1075-76 (0,199 %),
METHJICHOBBIH roayooir TY 2463-044-05015207-97
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(0,001 %). Hannume B coctaBe cTHpoia U (TajeBoro
aHruapuaa 0oOOCHOBANO aKTYyalbHOCTh MPOBEICHUS
uccinenoBanuil. llens ucciemoBaHMs — TONydYeHHE
Tokcukonorundeckoit xapaxkrepuctuku HIIC B o0bpeme
MEePBUYHOTO TOKCUKOJIOIMYECKOT0 MacHopTa.

MeToabl ucciie0BaHMI

OKcIepUMEeHTaIbHBIE NCCIIEIOBAHHUS POBEICHBI
Ha 0ECHOPOIHBIX OENBIX MBIMIaX M KPBICaX, MOPCKHUX
CBUHKaX W Kpoimkax. ComepkaHue, MUTaHUE, YXOM 3a
JKUBOTHBIMH H  BBIBEIEHHEC U3 OKCICPUMCHTA
MPOBOIMIIA B COOTBETCTBHH C MEXTyHApOTHBIMHI
TpeboBanusmu [3, 4]. Tokcuueckue cpoiictBa HIIC
u3yyanu B OJTHOKpPATHBIX u MOBTOPHBIX
SKCHEPUMEHTaX NMpH BBEJICHUM BEIIECTBA B JKEIYAOK,
UHTAIALMOHHOM  BO3ACHCTBUM, HAHECEHHMM  Ha
HETIOBPEKACHHYIO KOXXY U CIM3UCThIE 000JIOUKH Tia3
B COOTBETCTBUH C YyKazaHusAMU [5, 6], KOXHO-
pe3opOTHBHOE [eiicTBHe 1O pekoMeHmarusiM [7, 8],
CEeHCHOMTM3upyIommee NeicTBHe 1Mo yKazaHusaM [9].
CraTtucTudeckyro 00padOTKy JaHHBIX OCYIIECTBIISUIA B
nakere nporpamm «buocratuctuka» [10].

Pe3yabTaThl Hcc/ieJ0OBaHUI U X 00CYy:KIeHHe

Jis  ompeneneHus CpegHECMEPTEIbHOM 103bI
(DLso) npu BHyTprxenymzounoMm Beeaeuud HIIC, Ha
71a00paTOPHBIX KpbICax OBUIM HCIBITAaHBl TPH O3BI:
5200, 3000 u 1800 mr/kr. CpemaHecMepTenbHas 1032
IpU BHYTpHXeTyJouyHoM BBeaeHuu BemiectBa HIIC
coctaBmiio Juis Oenbix kpeic 3400+£188 wmr/kr. Ilo
BenmmunHe DLsp HIIC cnemyer oTHecTH K yMepeHHO
OTIACHBIM BellecTBaM, 3 kiacc omacHoctH [11]. T'ubens
JKUBOTHBIX HAONIOIaNach B TEYCHHE IIEPBBIX IBYX
CYTOK. [pu MaKpPOCKOITHYECKOM
MaToMOP(OIOTHIECKOM  00CIEJOBAaHUM MOTHOIIHX
JKUBOTHBIX, IIOMIMO BBIPQ)KEHHOTO KPOBEHATIOJTHEHHUS
BHYTPEHHHX OpraHOB, OTMEYAJINCh, H3MEHEHHUE
MapeHXUMBbl TI€UYEeHW OHAa ObUIa TMOKPBITA OENBIMU
NATHaMH. OTO O3Ha4aeT HEeKpO3 TKaHeH IeueHH
MaBIINX Ja00PaTOPHBIX JKUBOTHBIX.

OcTpoe UHramIMOHHOE BO3JCHCTBHE CMECH
HIIC B Hacelmaromie KOHLEHTpAIMM Ha OeJbIX
MBIIIaX HE OKa3all0 Ha HUX JICTaJbHOTO JEHCTBHs. B
Havaie 3aTpaBKU HaOIIo1aJHCh TIPU3HAKH
pa3apakaroliero NeHCTBHS Ha CIH3HUCTBIE 000IOYKU
a3 ¥ BEpXHUX JAblxaTenpHbIX myTei. [locme 2-x
YacOBOM  JKCIO3UIMK  BBIABICHBl  KIMHUYECKUE
MPOSIBIICHUS] MHTOKCHKAIMK: Yy OeNbIX  MBIIIEH
0OHapy>XeHO OOKOBOE TOJIOXKEHHE W KIOHHYECKHE
CyZIOpOTH. BrokuBmme KUBOTHBIE nocie
MpeKpalleHnss HHTAIHOHHOTO  BO3IEHCTBHA B

TeuyeHne Oosiee 30 MHMHYT BBIXOAWIM M3 OOKOBOTO
MOJIOXKEHUS, YTO CBHJECTEIBCTBYET O OBICTPOM
BBIBEICHMM BEIlECTBA M3 OpraHusMa. B TedeHue
nocneayomux 14 cyTok HaOMIOJNEHUS MOAONBITHBIC
JKUBOTHBIC MO BHEUIHEMY BHIY M IIOBEICHUIO HE
OTIMYAIIUCH OT KOHTPOJIHHBIX.

N3yuenne MecTHO-pa3fpa)xaroliero JIeHCTBUS
IoKa3ano Haipune pasapaxatomiero aericteust HIIC,
IpU €ro NOMaJaHWH Ha CINU3UCTHIC MOKPOBHI, M
CIOCOOHOCTH MTOBPEXIATh POroBHITy Ta3a. [Tocie 4-x
YacoOBOTO KOHTAKTa HAa MECTE aNlUIMKAU{ Ha KOXe
Kponuka  OOHapy)XeHbl  TNPU3HAKH  yMEpEHHO
BBIPQXKEHHOH 3pHUTEMBI PO30BO-KpacHOro IBera (2
Oanna). TonmuHa KOXKHOM cKiIaaky yBenuuena > 0,5
MM (1 Oamwr). OueHka CTENEHHW SPUTEMBI M OTEKa
CyMMHUpyeTCS [l KaxJOoro »KHUBOTHOIO, Jajee
BBIUMCIIATACH  CPEAHAA  OLEHKa  BBIPAXKEHHOCTH
pasapakaromiero s exra TUTS TPYTIIIEI
SKCIEPUMCHTANBHBIX  KHBOTHBIX (Tabn. 1). B
JampHeWnIeM Ha 3-¢ CYTKH U J0 KOHIIa HaOIFoICHUN
COCTOSIHHE KOKH OITBITHOT'O ¥ KOHTPOJIBHOTO YYaCTKOB
YKIBOTHOTO HE OTJIMYAJNCh. Pa3zapakatomiee neiictere
Ha CIM3KCTBIE TJla3a KpOJMKa IPOSABIIOCH B
CJIEyIOIIEM, Yepe3 MUHYTY I0CJIe BHECEHUS BEIllecTBa
B KOHBIOHKTHMBAJIBHBI ~ MEIIOK  HabJIomaeTcs
THIIEPEMHUs] CIIM3UCTOM 00O0JIOUKH, ClIe30TeUeHHe, Iiia3
KpOJIMKA OTKPHIT HE MOJTHOCTHIO. Yepes CyTKH — J1erkoe
TOKpacHeHWe cIU3UCTOM rnaza. Ha 7-i1 neHp u B
JaTbHEHWIINe THA A0 KOHIA HAaONIOMEHUH CHMIITOMOB
pa3apaXkaromiero nercTBus u pa3BUTHA
KOHBIOHKTHBHUTA HE BBISBICHO.

Jis m3ydeHusi KOXKHO-PE30pOTUBHOTO JEHCTBUS,
B OIBITAaX Ha KPHICAX METOJOM «XBOCTOBOH MpPOOED»,
mpu onxHOKpaTHOM Bo3zzaeiicteuu HIIC, He ObLTO
BBISIBJICHO TOKCHYecKoro d3d¢ekra U TpHU3HAKOB
WUHTOKCHKAIIMU JKUBOTHBIX. B OmbITax Ha MbIlIax npu
BOCIIPOU3BEACHUHT THIEPYyBCTBUTEIEHOCTH
samennenHoro tuna (I3T) mo wmeromy Al
Uepnoycona [9] cencubunuzupytronmx cBoicts HIIC
TaKXke He ObUIO BRIABIICHO: Moka3atens [ 3T (BennunHa
OTeKa)  TOIOMBITHBIX  MBIIEH  CTaTUCTHYCCKH
JOCTOBEPHO HE OTJIMYaNach OT KOHTPOJBHBIX.
[omyueHHbIE pe3yJbTAaTBl  CBUACTEIBCTBYIOT 00
OTCYTCTBUH aJUIEPTEHHOTO JEUCTBHS HM3y4aeMOTrO
BemiecTBa. i OLEHKU OMAacCHOCTU BEILECTBA BaXHO
3HAaYCHNE MMEET XapaKTEePHUCTHKA €TO CIOCOOHOCTH K
kymyisimun (tabn. 1). Ompenenenne ko3¢ uriienta
KyMyJsimuy mipoBoqwi MetogoM b. M. Illtabekoro
[12, 13, 14].



18 Eepasutickuti Coro3 YuyeHbix. Cepusi: MeduuyuHckue, buonoaudyeckue u xumuyeckue Hayku. #7(108), 2023

Tabuumna 1
Kparkue napaMmerpsl TOKCHKOMeTpun 1 TokcnyHoctu HIIC
HopmatusHble
No . OKYMEHTBI
OnpenensieMbIe MOKa3aTeITn Pe3ynbratel UCTIBITAHUIA a
i Y METOJIBI
WCTBITAHUI
OcTpast TOKCUYHOCTB MPHU OJHOKPATHOM 3400::188 mrixr,
1 P P P (3 knacc onachocmu, 8euecmeo YMEpeHHo [5,11]
BBEJICHAN BHYTPIDKETyJ09HO, DLsg
onacroe)
N Obnadaem ymepeHHbIM pa3o0pascarouum
Paznpaxaromee neificTBre Ha KOXKHBIC .
2 Oeticmeuem Ha HeNOBPEICOEHHbIE KOJNCHbLE [6]
TIOKPOBBI
nokposwul (3 bania)
3 Paznpakaroriee ieiicTBre Ha Oxasvisaem pazopadicaroujee Oeticmeue Ha [6]
KOHBIOHKTHBY TJ1a3 cauzucmole 0boaouxu 2nasz (3 bania)
4 Pe3opOTHBHOE ISHCTBHE Yepe3 KOKY Omcymemesue 2ubenu HCUBOTHbIX [7,8]
5 VHransmmoHHas OacHOCTb Omcymcemeue 2ubenu H#cUsOMHbIX [5]
6 CeHcnOMTIBHpYIOIICe NCHCTBUE Omcymcmeue [9]
7 Kymyssms (o b. M. IITtabckomy) Crabast [12, 13, 14]
AnHam3 KOMOMHIPOBAHHOTO JICHCTBUSA .
8 1P . Anmazonucmuueckuil [15]
cMecH
JlaHHBI MeTOJ TO3BONSET IIPOTHO3UPOBATH  MOTPEONICHHS CTHUPOJICOAEpXKALleH MPOAYKIUMH B
KyMYJSITUBHBIC ~ CBOWCTBA  BEHIECTBA  YyXKE IO  TEXHHYECKUX U OBITOBBIX IIENIAX, OCOOCHHO 3TO
pe3yiabTaTaM OMNbITa [0 YCTAHOBJICHUIO OCTPOH  KAacaeTcs CTPOUTEIbHBIX, TCIUIOM3OJIAIUOHHBIX W

TokcuuHoctd DLsp, T.e. B Teuenwe 14 cyTok.
KonnyecTBeHHBIM ~ MOKa3aTeneM  KyMYJISTHBHBIX
CBOHCTB KCEHOOMOTHKA SBISETCS MHACKC KyMYJLIIUH
[15, C. 195]. Kosddpumment kymymsmm HIIC ykazan

Ha HaJIM4Yde Yy BellecTBa Ciabod  KyMyJISILHUH.
Ucnone3ys Meron aHamu3a KOMOMHHPOBAHHOIO
JNEeHCTBUS ~ CMECH  BEHIECTB  C  IOCTOSHHBIM
COOTHOLICHHEM  KOMIIOHEHTOB 110  aJrOpuTMYy,
moapoOHO H3JOXKEHHOMY B pabore [15] Obin
olpesieNieH AQHTAarOHUCTUYECKHUI Xapakrep

KOMOUWHHPOBAHHOTO JACHCTBUS cMecH (Tabi. 1).

Jlnst CpaBHMTENBHOTO aHajlM3a MOTEHIUATBHOM
omacHoctu  HIIC  HeoOxoammo  yramyOrieHHOE
HCCIIEIOBaHUE  OTAETBbHBIX  3(¢eKToB, T.K. B
XMMHYECKOM COCTaBE CMECH HAaXOJIUTHCS CTHUPOI
(BurminOen3on, ¢enmmtmwier) [OCT  10003-90,
oOnamaromuil SMOPUOTECHHBIM M OOMIETOKCHYECKUM
nerctBueM. CTuUpon NpOCTEMIIMH NpelCTaBUTEIND
apOMaTHYECKUX YIJIEBOJOPOJOB C HEHACHINICHHOMN
6okoBoii nenpto —CH=CH,, mnpexacraBnsier coboit
XKHJIKOCTB ¢ pe3knM 3armaxoM. B cocrase HIIC ctupona
- 38 %. Amnanu3 JMTEpaTypHBIX JaHHBIX O
TOKCHYHOCTH M XapakTepe OHOJIOrMYeCcKOro JeHCTBUs
ctupona [16-21] moka3an, 4Yro OH oOmagaeT
pasfpaxkarolmiuM HM  HApKOTHYECKUM JIeHiCTBHEM,
BIMSET Ha KpPOBETBOPHBIE OpraHbl, BbI3BIBACT
nopaxeHus nedeHu [16]. Ilapsl cTupona BEI3BIBAIOT
pasapakeHHe W CIM3HCTBIX 000sI0ueK (pa3apakeHne
a3, Hoca ¥ ry0) M IeHTPaJIbHON HEPBHOW cHCTEM

(TOIOBOKpYXKEHHE, TOJIOBHAs OOJb, COHIUBOCT,
3aTpyIHCHHE KOHIICHTpAIIH BHUMAHWUSI,
yromisiemocth) [17, 18]. MUccnepgoBanus 1o

N3YUYCHUIO TOKCUKOKHHETHUKHU CTUPOJIAa TOKa3ajaInu, 4ToO
CTHUPOJI CIIOCOOEH K KyMYJSIMH B JKHPOBBIX JETO
opranm3ma [19, 20]. HecMmoTps Ha TOKCHYECKHI
XapakTep [eWCTBHs CTHPOJIa W €ro CHOCOOHOCTh
HAKaIUIMBaThCsl B OpPraHU3MeE 4eJjoBeKka, B HaIiei
CTpaHe  HaONIOJaeTCs  POCT  MPOU3BOJACTBA U

oTHeNnoYHbIX MarepuanoB. Tak, B 2010 r. oOwvem
notpebneHus noiuctuposna B Poccun cocraBunm 457
ToIC. T [21].

[penensHo momyctumast xonueHTtpanms (ITAK
p.3.) cTupona s Bo3dyXa paboueil 30HbI 5 Mr/mP,
mapel, 3 KJIACC OMACHOCTH; Il aTMOC(EpPHOTO BO3AyXa
IIOK m.p. — 0,003 mr/m3, TIJIK c.c. — 0,003 mr/m® 3
KJIacC  ONMACHOCTH, OKa3bIBaeT  pa3lpakarolee
neiicteue [22]. Ilo mammeiM A. B. Ky3smmua [2]
Kpartkas TOKCHKOJIOTO-TMI'MEHHYECKast
XapaKTepUCTHKa CTUpoJia ciexyromras: Lim ac. — 1,1
mr/n; Clsp Genbie Mbrmu (2 yaca) — 21,6+1,18 mr/m;
CLso 6enbie kpbichl (2 vaca) — 24,0+1,23 mr/i; DLsg
6enbie MbliH (0gHOpa30Bo) — 888,0+61,0 mr/kr; DLsg
Oemble KpBICHI (omHOpa3oBo) — 1220,0+65,0 wmr/kr.
[ocnenmnee 3HaueHWe ONM3KO K YACIBHOW J103€
crupona (38 %) B cmecn HIIC, paccunranHoil HaMu —
1180 mr/kr. ITo maHHBIM 3apyOEKHBIX HCCIICIOBAHUMA

CpelHHE  3HAYEHMs  KOHIEHTPAMH  CTHPOIA,
BO3JICHCTBYIOIIME HA 4YelIOBeKAa B TOMEIICHUH,
cocrapmsaor  0,0013-0,0019  mr/m®.  TlpenensHo

JOITyCTUMAass MaKCHMAallbHO pa30Bas KOHIIEHTPAIUS
cTuposa s atMocdepHoro Bozayxa coctasisier 0,04
mr/mS [2].

Takum oOpa3oM, MmO pe3yiapTaTaM HATHBHBIX
HCCIIeJOBAaHUN U JINTEPATYPHBIX JAHHBIX TOKCHUHOCTh
cmecu HIIC onpenensiercs no xapakrepy BO3JEUCTBUSL
- CTHpOJIOM, 4YTO IIOJITBEPKAAETCS OUYEHb ONM3KUMH
3HaueHussMu DLso cTupona u ero gone B HIIC.

3aki04yeHHe

HIIC no nmapameTpy OCTpoil TOKCHUYHOCTH HpHU
BHYTPIDKEITYTOYHOM OJHOKPATHOM BBEJCHHH CIIEIYET
OTHECTH K YyMepeHHo-omacHsIM BemecTBam. HIIC
OKa3BIBaeT YMEPEHHOE pa3fpakaroliee ACHCTBUE MPH
TIOTIA/IaHNN Ha HETIOBPE)KACHHbBIC KOXHBIE TIOKPOBBI U
CIOCOOHO TIOBPEXAATh CIU3NUCTYIO 000JI0UKY IJiaza. B
YCIOBHAX MHTAISIIINOHHOTO BO3JICHCTBHS B
HACBIIIAIOLIUX KOHLIEHTPALHIX BBISIBJICHBI
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KJIMHUYECKHE  NPOSBICHUS  WHTOKCHUKAIUU  C
OTCYTCTBUEM Tnben labopaTopHbIX KUBOTHBIX. HIIC
obnasaer cnabbIMH KyMYJISITHBHBIMH — CBOWCTBaMH
AQHTArOHUCTUYECKOTO KOMOMHHUPOBAHHOTO AEHCTBUS,
He CIIocOOHOE MPOHHMKATh Yepe3 KOXHBIE MOKPOBHI B
JI03aX BBI3BIBAIOIINX TOKCHYECKHH dddekr npu
OJJHOKPATHOM BO3JCHCTBUHM, U HE CIIEAYeT OTHOCUTH K
NOTECHIUAJIBHBIM aJUIepTeHaM.
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PE3IOME

B coBpeMeHHOI ICHXOMAaTOIOTHN HanboJee BaKHBIMH MTPOOIIEMaMH SIBIISTIOTCS BO3pacTHAs TpaHC(hOopManus
U PE3UCTCHTHOCTb K J'IeI(apCTBeHHOﬁ TCpanunu. CHUMIITOMEI B ACTCKOM BO3pACTC CKPLITHI 34 YaCTOKOJIOM
BO3PACTHBIX MMOBEACHYCCKUX peaKuHﬁ. B To x)xe BpEMs, UCITIOJIb30BAHUE HeﬁpOHeHTHKOB 1 aHTUACTIPCCCAHTOB IJIA
KOPPECKIUHU TOBCACHUSA HATAJIKMBAIOTCA Ha OTCYTCTBUC HOJDKHOI'O PE3yJibTaTa M IMOABJICHUC HEKEIATCIbHBIX
a¢dekToB. YKazaHHbIE OOCTOATENbCTBA IUKTYIOT HEOOXOJAMMOCTh YTOYHEHHS KPUTEPHEB IUAarHOCTUKU H
TepaneBTHYECKUX MNOAXO0A0B. B aToll cBsA3M ocoboe 3HaueHHe NPHOOPETalOT HMHTETPUPOBAHHBIC HAay4YHBIE
MOJIXO/IbI K TUATHOCTHKE, BKIIOYAOIIHE ECTCCTBCHHOHAYYHBIC U (PHIIOCO(PCKHUE MOCTYJIAThI.

SUMMARY

In modern psychopathology, the most important problems are age-related transformation and resistance to
drug therapy. Symptoms in childhood are hidden behind the palisade of age-related behavioral responses. At the
same time, the use of antipsychotics and antidepressants for behavior correction encounters a lack of proper results
and the appearance of undesirable effects. These circumstances dictate the need to clarify the criteria for diagnosis
and therapeutic approaches. In this regard, integrated scientific approaches to diagnostics, including natural science
and philosophical postulates, are of particular importance.

KoaroueBble ciioBa. AyTn3M, THIEPaKTUBHOCTb, PE3UCTEHTHOCTD, TpaHC(OpMalus, JEKOHCTPYKIINSI.

Keywords. Autism, hyperactivity, resistance, transformation, deconstruction.

... BceM (pritocousiM U peUrusiM POTHBOCTOAT ~ yKa3blBaJl, YTO TMCHXMYECKUIl CTaTyC B MOMEHT
(haKThI 4EeTOBEUECKOIl TyITH, KOTOPEIE, UCCIIENIOBAaHUSI ~ HEPEIKO  COAEpKUT B cebe
BO3MOJXKHO, PEIIAIOT B IIOCIEIHEH HHCTAHIUM,  «IIOTEHIUAIbHO  OOYCIIOBIEHHBIE»  OCOOCHHOCTH

YTO TaKO€ UCTHHA U YTO —

3a0ITyKICHUE.

K.I. IOnr

AkTtyanpHOcTh. C TOUKH 3peHUs (QUIOCO(CKOM
KaTeTOPUU  «JEKOHCTPYKLHMN», JTIO0OMY OOBEKTY
MPUCYIIa BHYTPEHHSSI MPOTHBOPEUYNBOCTh. 3HAUCHHUE
00BEKTa HHKOTZA HE TPOSABISAETCS KaK BHUIUMBIN,
[EJIOCTHRI ~ BEIIECTBEHHBIM  mpu3Hak.  OOBEKT
HE3aBepIIeH, HEBUANM B CBOEH LIEIBHOCTH, MOITOMY
€ro MOXXKHO OO0O3HAYHUTh KaK «IyCTOTY», «HHYTO»

(Teppuma K., 1983). OkoHYATENbHBIH CMBICIT
SBIICHHS,  «TEKCTa»,  <JIUYHOCTH»,  «OOJEC3HI»
MOCTOSIHHO ~ CO3/aeTCs,  KOHCTpyupyercs.  MEl

HaOJII01aeM 3TO U B IICHXOIATOJIOTHH, T/IE CYIIECTBYET
PSi CHMOTOMOB C HEUETKOM, H3MEHUUBOH CTPYKTYPOH.

B nmerckoil 1ICHXONATONOTMU  HE3aBEPUIEHHOCTD,
CTPYKTYpHasi «HEYETKOCTb» KIMHUYECKOH KapTHHBI
TOTO W HUHOTO paccTpoiicTBa JUKTYET

HEO0OXOUMOCTD IIEJIOCTHOTO aHallu3a C BKIIIOUEHUEM
€CTECTBEHHOHAYYHBIX U (PMI0CO(CKUIT KaTerOpHid.

MeTtoabi Hccse10BaHMA. O6cnenoBaHbI
nmanueHTsl amOynatopHoro 3BeHa (189 nmereir, 110
MaJIbYHKOB, 79 neBoduek) 3a mepuox 2021 — 2022 rr.
Cpennuii Bo3pact — 10,5 ner. Bee manmeHTs! ObUTH Ha
MpUEME C POJUTEIISIMHU.

PesynbTaThl. «l[loTEeHIMATBHOCTE», ITUHAMHU3M
MICUXOMATOIOTHYECKUX CHUMIITOMOB oTMeuancs
MHOTMMH HccienoBaTensamu. A. CHexxneBckuit (1983)

JanpHerniero tedenus. Eme [IeMokpuT roBopuil o
TOM, YTO pEIBHBI «TONBKO AaTOMBI W IIyCTOTay.
«HeuTo» posknaercst u3 «ImycToThl». B 3101 «ItycToTe)
3aapXMBUPOBAaHA DHEPTUS M CTPyKTypa Oymymiei
cucteMbl. Ha 3TOM 3Tame BO3HHUKAIOT IEPEXOJHbBIE
cuMmntoMbl. OHU TIPEANIECTBYIOT 0(GOPMIICHHIO HIIEH,
HOCTYIIKOB, TIOBE/ICHHS.

B kauecTBe mepexoIHBIX CHHIPOMOB (COCTOSIHUIN)
MOYKHO pPacCMaTpHUBATh CIEyIole (eHOMEHbI:

e myOepTaTHBIN KPU3UC

®  JeTIepCOHATU3AIIHIO

e JIETIpeCCUI0

B nepuon nybepmammnozo kpusuca HabIOaeTCA
CHIDKCHME, «BBIMAJCHHUE» HPABCTBEHHOI'O 4YyBCTBa,
COLIMAJIbHBIX MOJIOKUTEIBHBIX YCTAHOBOK, OTCYTCTBHUE
paborocniocobHocTH. [leTH, mpeObIBarONe B TakoM
00JIE3HEHHOM COCTOSIHHH, YXOIAT U3 I0OMa, PBYTCS «K
cB00OIE», arpeCCUBHBI K POJUTEISIM, OpocaroT yuedy

B KOIemke, HMHCTHTYyTe. Ha camom geme, 3To
COCTOSIHUE BPEMEHHOE. Moxer HIPOU30UTH
CTIaKUBaHWE TOAOOHBIX paccTpoiicTB:  OyicTBO
MpPEeKpaTUTCs,  JUYHOCTH  OydeT  Pa3BHBATHCS
nporpeccuBHO.  CylecTByeT  Takxke  BapHaHT

COXPaHEHMsl YyKa3aHHbIX MCHXONATHUYECKUX 4YepT:
BO30yIMMOCTH, pa3Ipa)kUTEILHOCTH, HEYKHBYHBOCTH
u T. O MoxeT, HakoHel, INPOSBUTbCA U
muzodpennyeckuii  mponecc. Takum  oOpazom,
paccTpoWCTBO NOBeAEHHS B IyOepTaTHOM IEepHOJE


https://www.doi.org/10.31618/ESU.2413-9335.2023.4.108.1837
https://www.doi.org/10.31618/ESU.2413-9335.2023.4.108.1837

Eepasutickuti Coro3 YueHbix. Cepus: meduyuHckue, buonoaudyeckue U xumuyeckue Hayku. #7(108), 2023 21

Npe/CTaBIsieT cOoOOH HE3aBEpIICHHYIO CHCTEMY C
«HEBHJIUMBIM» BEKTOPOM JaJbHEHIIEero pa3BUTHUS.
Tonpko MO mpollecTBUE MOAPOCTKOBOTO KpHU3UCa
MOXHO YBHUJIETH LEJIOCTHYIO, C(HOPMHPOBABILYIOCST
CTPYKTYpY JIMUHOCTH U NoBefeHus [ 1, 3, 6].

Eme OJIUH [IEPEXOAHBII CUHAPOM -
Oenepconanuzayus. JJaHHOE COCTOSIHHE BKIIOYAacT B
ce0s1, B KpaifHUX CBOMX BapHaHTaX, «IyBCTBO YTpPAaThl
4yBCTB», Oone3HeHHOe OecuyBcTBHe. bompHOMI
MOHMMAET, YTO MOTEPST CIIOCOOHOCTH COMEPEKUBATH,
U Myd4aercs 3TUM. EcTb MeHee BbIpakeHHBIE (DOPMBI
JieTiepCOHaNN3aliY, HallpUMep, CMYyTHOE OIIYyILIeHHE
HU3MEHEHHOCTU CBOUX YYBCTB, CBOETo «SI», mepeMeHa
B3IJIs1/1a Ha KU3HB, OJIEKIIOCTh KPAaCOK BHEIIHETO MUPA,
SAPKOCTH BIeYaTJIeHHH. Bce 3TO0 MOXXKHO OO0BEIMHHUTH
MOHATHEM IIyCTOTHI, yTpaTel. Ho 3To mnepexomnoe
COCTOSIHHE, cofepkamee B ce0e IOTeHIHal HHBIX
NICUXWYECKUX CHUMIITOMOB: CTpaxa, TpeBOTH, Opena,
arpeccun. JlemepcoHanmzamusi — BakKHas OCHOBA
neBuanTHOTO noBeaeHus (Anydpues A K., 1973).

Martp u cectpa 6ompHOTO B., 18 1er, oOparnmn
BHIMaHHE Ha OJHY €r0 OCOOECHHOCTh: OH BCE BPEMs
«kak Obl wuwrpaet». Korma OH KOH(IHKTYET,
BBICKA3bIBACT HJIEM BEIHWYMs, CpaBHMBasg cebs C
M3BECTHBIMH YYEHBIMH, KypUT MapHXyaHy W Ipodee,
MOJPOCTOK CJOBHO OCTaBIISICT HEKUM 3a30p MEXIy
HacTosIel JKU3HBIO, CBOUMH WUCTUHHBIMHU
nepexuBaHussMH U urpoil. CaM OH BpeMeHaMH
TOBOPHJI MaTepH, YTO OyATO IOTEpSAT CBOM UyBCTBA.
Ckopee Bcero, pedb TyT HIET O ACHEPCOHAIN3ALNH,
KOTOpast BBIp@XKaeTcss B yTpaTe UyBCTBEHHOTO
KOMITOHEHTa BOCHIPUSATHS ce0s M OKpYKAIOIIEH KHU3HH.
IMockombky b. He omymaer IMONHOTH JKU3HH,
LETHbHOCTH CaMOCO3HAHUs, OH HE B COCTOSIHUM XXHTh
«TI0-HACTOSAIIEMY», «cepbe3Ho». EMy ierue urpars,
IIPEJCTaBIsAs OKPYKAIOLUI MUp, APYTHX JIOAEH U
cebsi B OOJIerueHHOM BapHaHTe, OEe30TBETCTBEHHO.
Hrpa — »53T0 B JaHHOM ciIy4ae CHMITOM
nenepconHanuzanmuu. CyObeKT TepsieT  eJUHCTBO
NCUXUKH [, 6], ero uyBcTBa HEUETKH, HEKOHKPETHBI, B
KaKOM-TO CMbIcie, «ocnabieHs». [loBenenne Takoro
YeJlOBeKa JIMIICHO JIOTHKH, UEeIbHOW MOTHBAIUH,
OTOPBAHO OT pealnii KM3HH. B mocnempyiomem OHo,
BO3MOXKHO, TPaHC(OPMHPYIOTCS B IIU30(PEHHIO, B
HaTOJIOTMYECKYI0 arpecculio.

UYenoBek, UMTENBFHOE BpeMs TNPEOBIBAIONINA B

0enpeccusHoM CcOCmosHuu, OCOOEHHO, JIeTKOH U
CpeoHel CTENeHH, CKJIOHEH K  YIOTPEOJICHHIO
HApKOTHKOB IICHXOAKTHBHBIX BEIIECTB. B Ipyrux

CITydJasix YeIOBEK B JCTIPECCUH NUIIET CTUXU, COUHHSACT
MY3BIKYy. JlempeccHBHBIE COCTOSIHHS 9acTO CBS3aHBI C
OLIYIIEHHEM coOCTBeHHOH «HHUKYEMHOCTI.
Jenpeccus npeAlecTBYOT Pa3BUTHIO arPECCUBHOCTH,
Opena, HaBSA3YMBBIX SIBIICHUH. [Mono6usIe
NpEeBpAIICHUsT MOXKHO HaOIo/aTh, B YacCTHOCTH, Ha
IpUMepe «TPaHC(OPMUPOBAHHOI arpeccum» y nerei
[4]. B TeueHue MINTENBHOTO BpeMEHH HAOIIOAACTCS
CHIDKEHHE HACTPOEHHS, MPA4YHOCTh, YTPIOMOCTB. Y

pebeHKa  «IIpOPBIBAIOTCS»  BBICKA3BIBAHUS O
0ecrone3HoCTH, HEHY>KHOCTH CcOOCTBEHHOTO
CyIIECTBOBaHUS, 00 yTpare cMbicia xu3Hd. OH

TOBOPUT MAaTEepH: «IOYEeMYy sI TaKOH HECYaCTHBII»?
«3ayeM Thl MeHs poauna»? B omnmcaHHBIX

MIEPEKUBAHUAX MOTUB CYHUIIMIIA 3BYYUT MOPOU HE TaKk
OTYETJIMBO, CaMH JCHPECCUBHBIE HJCHU TaKKe He
CTpyKTypupoBaHbl. OHH HaxomsITCsi Kak Obl B
3apoAbllie, B MOTEHINH, UMEIOT CBOIO BHYTPEHHIOIO,
CKPBITYI0O JTMHaAMHKy. Ha ompeneneHHoM Jrtame
Pa3BUTHS TAKOTO COCTOSIHUSI OYEPEAHOM, «PSIOBOI»
KOH(IIUKT COBEPIICHHO HEOXKUIAHHO Pa3pacTaeTcs 10
HEMMOBEPHBIX Pa3MepoB, HaOmromaeTcs Qr3mueckas
arpeccusi, HEYNpPaBIIEMOCTh TIOBEACHUS, «IIOJTHAS
HEBMEHSIEMOCTbY». MenKas ccopa TpaHC(HOpPMHUPYeETCs B
MacmTaOHeId  KOHQUIUKT. IlogpocTkm coBepiaroT
HEMOTHBUPOBaHHbIE IIOCTYINKH, yOeraroT H3 JoMa,
YIPOKAOT HOXOM H T. . B 3TH MOMEHTHI poauTenu
BBIHYK/ICHbI IPUOEraTh K MOMOIIH COCE/IeH, BBI3BIBAThH
MUWJIUIKIO, JAEXKYPHOTO ICHXHaTpa. OTOT B3PHIB
arpeccuu roBOPHT O IMOSIBJICHUH KaueCTBEHHO HOBOTO
COCTOSIHUS, mpancpopmayuu azpeccuu [4]. 3mech
HEOO0XOUMO OTMETHTh, UTO TpaHC(OpMaIu Bcerma
MIPEIIIECTBYET CKPHITas quHaMuKa. OHa MPOSBIAETCS
pAOOM BHEHNIHUX CHMIITOMOB B BHAE MpPadyHOCTH,
Pa3MBIIUICHUSIMA O OE3BICXOAHOCTH, HHUKYEMHOCTH
KI3HHU U TPOY. DTO COCTOSHIE BHYTPCHHEH ITyCTOTHI
CXOJIHO CO «CKphITOi nempeccueii» (X. Jlomec-Mo6op,
1972). OHO «MOTEHIMAILHO», BO3HHKAET KakKk ObI M3
«HUYEr0», HO B HEM, B 3TOM «HHYTO», CKPBIBACTCS
OTPOMHOM CHJIBI Pa3pyIIUTENbHAs YJHEPTHAL.
«Ilycrora» pa3BHBaeTCs B HEKYIO
«BO3MOXKHOCTB». Ecnm cymiecTByeT BO3MOXHOCTB,
JIOJDKHA OBITh W «OudypKamus»: COOBITHE ITOIDKHO
AMETh aibTepHAaTHUBB. K Cymp00HOCHOH pa3BHIIKE
OHOIIOTHYECKas CHCTEMa 0053aTeNEHO TIOAXOIUT C YXKE

TOTOBBIMH, IpaBJa, 3aKOAMPOBAaHHBIMH,
«CBEpHYTHIMM» BapHaHTaMH OyAymIero OTpe3Ka
KHU3HH.

3akonbl (usuku, mnomaran M. Tlpuroxu,
UCTIOJIB3YIOTCSI B OHONOTMM W COLMOJIOTHH
OPSIMOJIMHEMHO, B YIPOLICHHO  IIOHMMAaeMOH

MO3UTUBUCTCKOW mapagurme [5]. CormacHo Takomy
TIOJIXO/TY, SBOJIOIIHSI, TIPOIIECC B HEKOI OMOIOTHUECKOH
b0 COIMaIbHOM CHCTEMe BCe BpeMs HAET BBEPX, K
mporpeccy, IO TYHHSSACH JIETEPMHUHU3MY
COBepIIeHCTBOBaHHUA. Ha camoM xerne, Bce OOCTOUT
CIIOJKHEE, B KAKOM — TO CMBICIIE, aTanbHee. Y Mool
CHCTEMBI €CTh, YCIOBHO TOBOps, JBE TPACKTOPHUU:
JNETEPMUHUCTHYECKAS u HecTaOWIbHAs,
¢baykryupytomas. Eciii B OTHOIIIEHHH TIEPBOI MOKHO
MPUMEHATh (OPMYIJIBI Pa3BUTHA U MPEICKa3bIBaTh
Oynyee, TO BTOpas HeTpe/icKazyema.
HectabunsHOCTh cOmepXuT B cebe Ompypkanuio u

HEoOpaTUMOCTb CTPYKTYPHO-Ka4eCTBEHHBIX
U3MEHEHUH. JleTepMHHU3M — 3TO peKa BPEMEHH,
HecTtabwiIbHOCTE — ero «crpena» (M. Ilpuroxun).
JlerepMUHU3M ~ —  IIOCTYHIATeIbHOE  Pa3BUTHE,

HECTa0MIILHOCTh — OTOHb, B KOTOPOM HEOOpaTHMO
Cropaer crapoe.

Msbl TOYHO HE 3HAaeM, Kak OOpyIIHBaeTCs Ha
YeNoBeKa IICUX03, KaK BOSHUKAET CYHITU]I, KaK peOCHOK
CTAaHOBHUTCS BJAPYr HEYNPaBIsieMbIM B  CBOEM
MTOBEICHUH. Bcerna ecTb JIEMEHT
HenpeackasyemocTi. CucTeMa 3aBUCHT OT MaJeHUIInX
KoJeOaHul cpenbl, MMOTOMY 4YTO B HEH camMoil ecTh
CKDBITBIM, «CBEpPHYTBIH», KakK TaWHBIA CBHUTOK,
MOTeHLUMAN ee JaibHelmed xku3Hu. DeHOMEH
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«IICHXOIIaTOJIOIrHYSCKOM IIyCTOTBD» npeamnoJjaract
HaJInyue CLICHapucB NadbHEHIIEeH  KU3HH. Ounu
CYIIECTBYIOT B TMNOTCHUOUU W IKAYT «MaJeHIInx

(ykTyanuii cpeap» Ui CBOETO BOIUIOIICHHS B TOUKE
oudyprannu.

Hompoctkn 3amator cebe  Meradu3nIeCcKHe
BOMPOCHL. «UTO Takoe XKHU3Hb»? «3aueM MBI KHUBEM»?
[TycToTa, GECKOHEYHOCTH BO3MOXKHOTO, OIIYIIAECTCS
UMH BechMa Oone3neHHo. OHH Topa3fo dYecTHee
B3pOCIIBIX, 3aHSTBIX IIOBCETHEBHBIMH  3a00TaMmwu,
OTOJBHHYBIINX «BEYHBIE» BOMPOCH HA MEPUPEPHUIO
CBOEr0 MHPOOIIYIIEHUs. Y TIOJPOCTKOB, IO3TOMY,
Hepenko (OPMHUPYIOTCS ACHPECCUBHBIC COCTOSIHUS, B
KOTOPBIX ~ CKBO3ST  pasMbIIUIEHHS O  OBITHH
(«meraduznyeckas  jgenpeccusi»). Bbeixogom U3
JAHHOTO MYYHTEJILHOIO COCTOSIHHS MOTYT CTaTh
HEBPO3, Open, arpeccusi. Arpeccus — 3TO NMPOSBICHUE
JKU3HEHHOHW BOJIM, MOMBITKa yOpaTh NMPENsTCTBHA Ha
CBOEM >XHM3HCHHOM IIyTH. B KadecTBe mOCIEeIHUX
BBICTYIAIOT COLIMYM, IIPaBHJIa MTOBEACHHS, POIUTEINN C
X «3aMIIENbIMKU» HPAaBCTBEHHBIMH YCTaHOBKAMH.
Bnusane — «ymumel»,  «KyMHPOB»,  KOMIIAHHH
CBEPCTHUKOB BBICTYNAeT Kak ITyCKOBOW (hakTop.
«KynbTypHast cpena» Takke UMEeT BaKHOE 3HaYCHUE:
MPpOUCXOAUT MAHUITYJIUPOBAHUC, BI)Ipa6OTKa MOTHUBOB
U 1ieJIed IOBEICHUSL.

OmHUM M3 caMbIX YacTBIX IPOTHBOPEUYMH B
HeTCKOﬁ TMCUXHUaTpUn SABJISACTCA pa3rpaHn4CHueC
ayTH3Ma M THIIEpakTUBHOCTH. He ciydaiino, meuxumatrp
MOCTOSIHHO HMEET JIeJI0 C TAaKUMH Pa3MbITBIMU
JUarHo3aMu, KakK  «ayTUCTUYECKHUH  CHHIPOMY,
«ayTHUCTUKOIIOJJOOHOE TTOBEJICHNE», «UEPTHI ayTH3Ma»
U T. 1. W mocnemHsd eHOn «ayTu3ma» 3a4acTyro
TOJIBKO 3aTMEBAET UCTHHHYIO IPoOIeMy.

N y runepakTUBHBIX JACT€H, U Yy ayTUCTOB
MMEIOTCS paHHHE OpraHMYeCKHUe BPETHOCTH B (opMe,
HalpuMep, THUINOKCHUHU, 3aTAKHBIX POIOB. ITotom
MOSIBJISIETCS  3a/lepXKKa TICHXUYECKOr0 M PEeueBOro
Ppa3BUTHA, HEIIPABUIIbHOC ITOBEICHUE. U Tonpko moToM
BUHaA pa3sBUJIKA. AyTI/ICT CUAUT B YIJly WU 4YTO — TO
CTEPEOTUIIHO JEeNaeT, €ro MHMHKa OeIHEeT, OH
JienaeTcst OTpEIICHHBIM, a pebGeHoK c
THIIEPAaKTUBHOCTHIO CTAHOBHUTCSI arpeCCHBEH, KPHUMHT,
«xa4aer mpaBa». To ecTb, B HEM, B THIEPAKTUBHOM

peOeHke, Tak cKaszaTb, OoJblle >KM3HH. MBI ke
NPUBBIKIM, YTO JKW3Hb — 0OopbOa, BBHDKUBAET
cuibHeWmmit u Bce Takoe. C yerkoil pyku A.
[[ToneHrayspa mMup HOJEIEH Ha KOXOTHUKOBY» U UX «
KEPTBY.

Bce B mupe mpormBopeumBo. M B mpobieme
ayTh3Ma, MHE Ka)KETCs, €CTb TOXXE€ HEKHH Iyaaus3Mm.
Takoll ke, Kak, HalpuMep, B AUanax JIelpeccus —
arpeccusi, rerepoarpeccus u cyuuun. Ilouemy,
HallpuMep KTO - TO HalpaBisieT CBOK arpeccui0 Ha
mopel, a Ipyroi, Haobopor, yOmBaer cebs? VY
arpeccopa MHCTHHKT OOpbOBI BBIIE, Y CYUIMACHTA —
OH MMHUMaJICH, BIUIOTh 10 HyJI. AyTHUCT, CTaJIKUBAsICh
C OIPOMHBIM PE3epBYyapoM TPEBOTH, OEXKHT OT MUPA, a
TUNEPAKTUBHUK, CHAacasch OT TOW JX€ TPEBOTH, —
HauyMHaeT OOPOTHCS 32 MECTO Moj coiHueM. M ToT, u
JpyTO# JenaroT 3TO HaUBHO U HeyMmeno. Her Huuero
TIIymee, d9YeM IEePBOKIACCHUKY, O0€3 OrJsAKH Ha
pearsHOCTh, TPYyOUTh YYHTENI0, KpUYaTh Ha YPOKeE,
apatbed. Ho IMEHHO Tak MOCTyNaeT THIEpPakTUBHUK C
paccTpOMCTBOM MOBEACHHA. AYTHCT XK€, B IMOUCKAX
CIaceHUs OT BOJOIIA/Ia TPEBOTH, 3a0MBaeTCS B YrOl U
BOOOIIE HE X0YET UMETh C MUPOM HHUYETOo OOIIEro.

WuTtepecHo, 4TO B OCHOBE MPOOJIEM U ayTUCTa, U
THIEPAKTUBHUKA JIEXKHT, B CYIIIHOCTH, OZHO U TO XKe€:
CHJIbHAs TpeBOTa, KoTopas JaHa UM ¢ pokaeHus. OHa
o0ycIioBieHa pa3HBIMHU TpPaBMaTHU3UPYIOIUMHI
(akTopamMM — IKCTPaKOPIOPAITHLHOE OIIOAOTBOPEHHE,
KecapeBo cedueHne, 00BUTHE IMyMIOBHHBI, THTIOKCUS OT
MHOJKECTBa MPHYHUH, KECTOKOe oOparmieHue u mpod. U
BOT TYT BCTaeT IJVIaBHBIM Bompoc: 4Tto Jenats? Ha
CerOAHSIIIHUN  JIeHb  HHUYEro  JIy4llero, 4Yem
3aTOpMaKuBaTh peOCHKa ceaTUKaMH, He IPUIYMaHO.
IIpaBna, pa3BuTHE T'yMaHMCTUYECKOH IMCHUXOTEpanuu
MOCTETIEHHO BHOCHUT CIACHUTENbHBIE KOPPEKTHBHI. I
MBI BHIUM TIPUMEPH], KOTJa NPABWIBHBIA IOIXOX
yduTeNeH U TICUX0JIOTOB JIaeT Pe3yJIbTaThI.

JaBaiiTe nmpoaHalu3UpyeM B3aMMOOTHOIIEHUS B
YKa3aHHOMU BBIIIIE IUAJIE ayTU3M — TUIIEPAKTUBHOCTB.
y)kK€ TOBOPWJ, YTO B OCHOBE MPOOJIEM IOBEACHHUS
pebeHka ¢  QYTUCTHYCCKHMM  KOMIDIEKCOM  H
TUIEPAKTUBHOCTBIO JIEXKUT OJIMHAKOBas INpUYMHA -
TpeBora. 9T0 XOpOIO BUJHO Ha PUCYHKE Mallbuuka 7
JIeT.
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Puc. 1. Tpesoea.

XupHast depHas TOpa, KM HAapHUCOBaHHas,
IPOEKTUBHO OTPAXKAET IEPEIOIHAIONIYIO €r0 TPEBOTY
(Puc. 1). Ota TpeBora Hakommiaach OT OPraHUYECKHUX
BpEIHOCTEH MepUHATAIILHOTO Hepuoa,
HENPaBUIILHBIX BOCIHUTATENbHBIX MOIXOJ0B B CaMOM

paHHEM BO3pacTe, HEOTPEarupOBAaHHBIX CTPECCOB, H,
HaKOHell, oT TeHEeTHYECKUX ocobeHHOCTEH
TemnepamenTa. OHa OCTaHETCS C HUM HaJgonro. A ot
Hee yrKe HCXOAUT U MPUCYILAs EMY arpeccus - Komodee
4YepHoe AepeBo, KpacHbli kBaapart (Puc. 2).

Puc. 2. Aepeccus.

Y ngaHHOrO TmamueHTa S JAWarHOCTHPOBAI
THUIIEPAKTUBHOCTh B 3 roma. bepeMeHHOCTh OblIa 1O
3KCTPAKOPIIOPAITEHOMY CIIOCO0Y, POABI - IPH ITIOMOIIIH
KecapeBa ceuenus. Ilpm cmeHe neTckoro caga
TPYTIBI [1€ar0oroB OH HOPMAaJbHO JIOMIEN /0 IIKOJIBI,
pasBuBaiicas. C e€ro TUNCPAKTHBHOCTHIO YJIA4HO
crpaBisIUCh. M BOT B 7 JIeT OH moien B mKoJy. Tam,
€CTECTBEHHO, HOBBIC TPeOOBAaHHUS, C KOTOPHIMH OH U
Havan 6opotbes. Cran arpeccuBeH. Ho u TyT yuuTens
MOBENU CceOs TPABWIFHO, MAaJbUUK YCIOKOWICS U
HOPMAJIbHO BOHTHIBAJl IIKONBHBIC 3HaHUA. MTak, B
OCHOBE TPOOJIEMBI - TPEBOTA, a YXK IHOCIE BUKECHUE
uaeT aub0 B CTOPOHY THIIEPAKTUBHOCTH C BHELIHEH
arpeccueii 1 60pb00it 32 BEDKHBaHKE, JIHOO B CTOPOHY

ayTU3Ma C OTpEIICHHEM OT YYXXEepPOJIHOTO, 3JI00HOTO
MHpA.

Bor, oObBscHeHme »sTOoro myamusma, C TOYKH
3peHus NICUXUATPHH, 5 [TOKa YTO BcTpedan Toibpko y C.
I'poda. YdeHblil ykazplBaeT Ha TPaBMATHU3HPYIOIINI
MOMEHT  pOJIOB, MPOTEKAIIUX C  YAYIIbEM,
BBI3BIBAIOLIUX CUJIbHEHILINI cTpecc U TpeBory [2]. Dra
TpEBOTa HaKaIUIMBAeTCsl B pe3epByape MNCUXUKH
peOeHKa ¥ TOTOM TMPOSBISICTCS arpecchuei win

BBITECHEHHEM  (ayTu3MoM). MHe Kaxercs, Ui
OPHECHTHPOBAaHMSA B JTHX CIOXHBIX MpoLeccax,
KIMHULUCTY MOJKET TIOMOYb HEKHUH

obuedpunocopckuii npunHiun. Tak Bcerga ObIBaeT:
IS0 Ha SBJIEHHME, TaK CKas3aTh, B YIOp, MBI He
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paznyaeM OOLIMX 3aKOHOMEpHocTel. JIuoMm K nuiy
JMna He yBuaath. Mrak, kakoit uMeHHo npuHuun? Kro
ero BeiBen? I[locmoTpure emie pa3 Ha PHCYHOK
MaJIbUMKa: TaM BBIIUIBLI U3 €ro MOJCO3HAHUS KaKoH —
TO KpacHbIN KBajpat. Ho KpacHBIi 1BeT, KaK H3BECTHO,
ectb 1BeT OoprOBl. KBampar xe — Haumbomee
yrpouieHHas ¢opma Ul BEIpaxkeHHs IBera. Huuero
HET, HUKaKOr0 H300pakeHHUs, IPOCTO paMKa JUIs [IBETa.
W nBer xpacHbIi, BeT 60pb0OEL. Takum obpa3om, cam
NAleHT INPOCKTHBHO YyKa3al HaM Ha TO, YTO e
BHYTpH Hero mnpoucxoiuT. OH HHTYWTHBHO U
CXEMaTUYHO BCE HapPHCOBAL.

51 xak yBWzZam 3TOT KpacHBIH KBajpar, cpasy
BcrioMHMI aBaHrapaucta K. Manesuya. Benp aT0 ero

KpaCHBI KBaJpaT — OCHOBA CyIllpeMaTH3Ma, HauboJee
BO3MOXKHOTO ymporieHus. CHavanma ObLT «YEepHBIN
KBazpat», TO €CTh, TOJBKO I[BET, NMMCHHO, YCPHBIH,
usBer TtpeBoru. llotom ManeBuu HapucoBan emie
KpacHbI# kBajpaT. CuMBOJ 60pBOBL, TO ecTh. KpacHbIit
uBeT — IBeT 00ppOBI. Ho 3aBepuinin oH Bce pHCYHKOM
«bemoe na 6eom» (Puc. 3). bensrii kBagpar Ha Oenom
¢one. To ectp, kakas TyT auHamuka? CHadaia
pesepByap TpeBoru. Ilotom Goprba. Hy, um camoe
mocienHee, Oenplii Ha OemoM. JTO yXKe COBCEM
«HAYETO»: «benoe 0E3MOIBHEY, HUpPBaHa,
6ecctpacTHOCTb. [Ipoiie roBops, ayTusm.

pikSb 0]

Puc. 3. Tpu xeaopama K. Manesuua.

TpaekTopust MaJICHBKOTO HYEJOBEKa, KOTOPBIH
BBIIIENT U3 TPEBOTH, MOTBITAJICS 3a ce0s MOOOPOTHCS U
KoH4YMI ayTn3MoM. Korna MaseBndu HapucoBan 6eroe
Ha OenoM, OH BHal B JIENpeccHio, UOO HUYEro He
octanoch Oombiie, HU (GOpMBI, HU IBeTa. benoe
6esmonBue. HwupBana. Annwrwoimus. Kak B
HEKOTOpBIX npousBeaeHusx Anbdpena LlIHuTtke: 3ByK
MOCTETIEHHO MCYe3aeT, 3BYUHT IIyCTOTA. ..

Benp, uyTo Takoe ayTU3M — B TepeBOJie C
KIIMHUYECKOTO si3bIKa Ha (rtocodekuii: 310 yxon oT
mupa. PebeHok kak ObI TOBOPHUT BCEM: NPOCTHUTE, HE
cnpaBuics. bbuta  TpeBora, 3acTaBMBIIAS  €rO
BKJIFOUMThH arpeccHio — IHIIePaKTHBHOCTH, OOpbOY. A
MIOTOM OH TMOHMK U TIpoJienieTayl OeCCBA3HO: 5 CBS3aH.
AyTH3M — yX0J 0T OOPBOBI.

OO0cysknenne, BbIBOAbI. | HIIEPaKTHUBHOCTH — 3TO
3aCTBIBUIMM, HEIOpa3BUBIIMKCS ayTu3M. TOYHO Tak
&Ke, KaK IICUXOIaTHUsI €CTh HEJOpPa3BHBIIASCS
m3odpenns. HeT Hukakoro ayTtuzMa, HET HUKaKOH
mm3o¢ppennn! EcTe cremeHs peakumu pebeHka Ha
BoJIOMAa] TpeBOTH. ECTh TOT Mutn MHOI crtocod 60psOBI
c Heil. PebGeHOK ¢ TepUHATANbHONW THIOKCHEH
CONPOTHUBIISIETCS, OH HE yxoaur oT wmwupa. OH
TUNEPAKTUBEH. A MBI CYMTAaeM 3TO HATOJIOTUEH u
naBuM  peOeHka  Heliponentukamu. To  ecTs,
MOATAIIKUBAEM K yXoay B ayTusMm. K ykioHeHuto ot
60pp0BI. [la eme 4acTeHBKO MOJ03PEBaeM, C YMHBIM
BUJIOM, 9TO Y HETO, AECKaTh, «mu3odpeHus». Bmecto

NOMOILY, NPOTOBApUBAHMS CHUTYallUH KOH(IHKTA,
YBa)XCHHS K JINYHOCTH, IOBEPHSL, - BMECTO BCETO ITOTO
MBI TOJIKAEM €T0, H3BUHHTE, K KHHPBaHe». YKOIOJICS 1
3a0bLICA. .

Jleuenue TUTICPAKTUBHOCTHU - 9TO
NporoBapuBaHue KOH(QJIMKTOB JI0 MeJIOYeH, 10 caMoii
cytd. Hajno Bo3mepkuBaThCsi — CKOJIBKO MOXKHO — OT
HEHpOJIENITUYECKON ceanuu. JleueHue ke ayTusma —
9TO pa3BHUTHE CIIOCOOOB aJaNTally, YTO Ha MPAaKTHKE
BBIJIAUT  Kak  YINOpHOE  INPUBUTHE  HAaBBIKOB
ONPSITHOCTH, 00yueHUs " COLIMAITU3ALHH.
JemoHcTpanus peOeHKY MOAISPKKH B 3TOH Oophoe.
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ANNOTATION

This article presents neuroimaging diagnostic findings such as computed tomography (CT) and magnetic
resonance imaging (MRI) in 312 patients with acute transient hydrocephalus traumas. In 119 cases, the
characteristic features characterizing the syndrome of intracranial hypertension of a predominantly hydrocephalic
origin with development of acute transient hydrocephalus were revealed.

The results of the study presented based on analysis of treated 119 patients with acute transient hydrocephalus
of traumatic genesis predetermined the timely revealing of its characteristic features complicating the
craniocerebral trauma and permitted to establish direct indications for noninvasive monitoring of intracranial
hypertension syndrome of hydrocephalic nature in the acute stage of craniocerebral trauma.

Key words: craniocerebral trauma, intracranial hypertension, acute hydrocephalus, neuroimaging, computed

tomography.

Relevance.

Traumatic brain injury (TBI) in the structure of
morbidity and mortality of the population retains a high
frequency, both persistent disability and disability,
causing its relevance in modern medicine [6,7,9].

The urgency of the problem of treating patients
with TBI is due to difficulties in solving a whole range
of tasks, including determining the choice of diagnostic

and therapeutic tactics, the need for surgical
intervention, their timing and methods of
implementation [16,17]. Despite the significant

improvement and improvement of the technical
equipment of medical institutions, modern
achievements in neurosurgery and neuro-resuscitation,
the results of treatment of patients with severe forms of
TBI, its intracranial complications, remain not
completely satisfactory to clinicians [7,9,37,44].

At the present stage of the development of
neurosurgery, when choosing an adequate therapeutic
and diagnostic tactics, a neurosurgeon, of course,
cannot focus only on the data of a clinical and
neurological examination.

Knowledge of the features of the first clinical and
neurological manifestations of the disease, the degree
of central nervous system (CNS) dysfunction in acute
cerebral insufficiency of traumatic etiology, the course
of traumatic brain disease allows us to characterize the
general condition of the patient and the degree of
preservation of compensatory adaptive mechanisms,
which are the key to the correct planning of the scope
and sequence of diagnostic measures and interpretation
of their results [8,14,36].

As you know, the disease is easier to prevent than
to treat. This statement is true for all diseases. But
sometimes it happens that it is quite difficult to warn.

Because it is not always possible to predict what exactly
can provoke a particular patient's condition and
aggravate the course of the disease [27,32,41,42,44].

Analysis of literature data, causes of deaths and
unsatisfactory results of treatment of patients with TBI
of its moderate and severe forms allows us to formulate
a number of fundamentally important tactical and
technical techniques, without which it is often difficult
to obtain satisfactory results of treatment of these
nosologies. Along with this, compliance with certain
principles of conducting therapeutic and diagnostic
methods in combination with the analysis of clinical
and neurological manifestations of the disease allows
us to obtain objective criteria for predicting the
outcomes of the disease and thereby justify the
expediency of using one or another tactic for the
management and treatment of patients [10,11,20].

A group of patients with acute transient
hydrocephalus, which developed as a complication
during organic injuries of traumatic etiology, is difficult
to treat and in the absence of timely adequate care,
patients die in the first 12-72. The clinic and diagnosis
of the acute form of hydrocephalus is rather difficult,
since the symptoms of organic damage to the
underlying disease, i.e. TBI (both primary and
secondary), which level the syndrome of increased
"malignant” intracranial pressure of not parenchymal,
but hydrocephalic genesis, which causes inadequate
treatment of this category of patients [1,2,4,8,22,28],
are in the first place.

Acute transient hydrocephalus remains relevant
both in neurology and in neurosurgery, which causes
close attention to it and the search for its solution. This
is due, firstly, largely because adequate conditions for
neurosurgical interventions, existing methods of
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neuromonitoring ICP cannot provided in all patients
with acute neurosurgical pathology. Secondly, the point
of view existing in the literature about the frequency
and pathogenetic mechanisms, the timing of the
development of acute transient hydrocephalus, its types
and methods of its elimination and prevention is
contradictory and rather scarce [3,6,14,22,29].

In this regard, it seems important to address the
issue of difficulties encountered in the diagnosis of
acute transient hydrocephalus. To a certain extent, this
can explain the currently existing high mortality in the
group of patients with moderate and severe forms of
TBI, as well as the continuing high percentage of both
general and postoperative disability in this category of
patients [12,18].

In this regard, first it is necessary to understand the
causes and timing of the so-called acute transient form
of hydrocephalus of traumatic genesis [15].

The aim of the study was to analyze the
characteristic paraclinical and neuroimaging signs in
the diagnosis of intracranial hypertension in patients
with acute transient hydrocephalus on the background
of traumatic brain injury.

Material and methods: we reviewed and
analyzed objective data such as the results of clinical,
neurological and neuroimaging studies of patients with
isolated CMT - n=312 cases. All patients treated in

Bukhara branch of RSCEMC of Ministry of Health of
the Republic of Uzbekistan during the period from
2019 to 2022. Archival and current practice materials
used in the work: data from case histories, study
protocols, re-examination charts and other medical
records of the patients. The work based on the analysis
of examination data and treatment outcomes of 119
patients, for craniocerebral trauma with developed
acute transient hydrocephalus. The mean age was
38,1+2,4 years (from 18 to 79 years). There were
77(64.71%) male and 42(35.29%) female observations.

The correlation between neurological symptoms
and signs of intracranial hypertension in the
development of neuroimaging signs of acute
hydrocephalus analyzed.

The analysis of the results of treatment of patients
with acute transient hydrocephalus of traumatic genesis
allowed us to make our own interpretation of the
findings. Depending on localization and type of injury
to brain structures, the distribution of patients with
OTTH against the background of CHT was
characterized as follows: supratentorial right-sided -
48(40.3%), men - 32(66.67%), women - 16(33.33%);
left-sided - 43(36.13%): men - 24(55.81%), women -
19(44.19%). Subtentorial injury - 28(23.6%): males -
19(67.86%), females - 9(32.14%) (Table 1).

Table 1
Localization and sex data of acute transient hydrocephaly against the background of brain injury
Gender Riant Supratentorial Left Subtentorial Total
Abs %+0.04 Abs %20.04 Abs %=0.04 Abs %:+0.04
Men 32 66,67* 24 55,81* 19 67,86* 75 62,68*
Females 16 33,33* 19 44,19* 9 32,14* 44 37,32*
Total 43 40,3* 43 36,1* 28 23,6* 119 100,0"
Note * - Differences between male and female data are significant (P<0.01)
- the differences between Group 1 and Group 2 are significant (P<0.05)

The distribution of patients according to the nature
of the traumatic substrate was as follows. Traumatic
epidural haematoma was detected in - 31(26,05%),

subdural haematoma - 24(20,17%), contusion (mild,
moderate, severe), intracerebral haematoma with foci
of crush - 64(53,78%). (Table 2).

Table 2
Localization and nature of injury in acute transient hydrocephaly caused by brain injury
Nature of injury
N . . . Total
Localization Epidural hematoma | Subdural hematoma | Brain contusion

Abs %:+0,04 Abs %:+0,04 Abs | %+0,04 | Abs %:+0,04

Supratentorial Right 14 11,76* 12 10,08* 22 18,49* 48 40,3*

Left 1 9,24* 9 7,56* 23 19,33* 43 36,1*

Subtentorial 6 5,05* 3 2,53* 19 15,96* 28 23,6*
Total 31 26,05 24 20,17 64 53,78 119 100,0"

Note * - Differences between male and female data are significant (P<0.01)

A - the differences between Group 1 and Group 2 are significant (P<0.05)

The stage of the disease was classified according
to the grading proposed by Prof. A.L. Polenov Russian
Neurosurgical Institute (1984), which included
compensated (1), subcompensated (1), decompensated:
moderate (111) and grossly decompensated (1V).

The paraclinical methods of investigation in
patients with OTTH caused by traumatic brain injury

included standard general and biochemical blood tests,
ophthalmological,  otoneurological  tests.  The
instrumental methods of investigation were applied:
craniography of the skull in standard projections -
n=119(100%) patients, electroencephalography -
n=64(53,78%), Echo-ES - n=119(100%).
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Computed tomography data of 119(100%) and
magnetic resonance imaging of n=29(24,37%) patients
and control MSCT-images in the dynamics of treatment
of 119(100%) patients were studied.

The adjacent specialists examined patients in
dynamics of observation and treatment for brain injury
complicated by acute transient hydrocephaly:
ophthalmologist and otoneurologist. ~Computed
tomography and MRI are imaging techniques of the
brain, intracranial spaces as well as bones and soft
tissues. CT was performed on Multislide computed
tomography (CT), Revolution-EVO (64), Japan and on
Siemens "Somatom AR TX" (Germany) with a
scanning layer width of 2 to 10 mm, current strength of
50 to 70 mA, with tube current voltage of 110 to 130
kV and apparatus at a maximum Gentry angle (GT) of
+28°. Structural organic lesions of the brain (nature,
volume, localisation of the pathological substrate,
HFH), distribution, and degree of ventricular
dislocation were taken into account during the
examination. The density of parapathological brain
tissue and its Haunsfield density were determined.
Patients with suspected changes from the skull bone
sheath subjected to a CT scan in bone mode to detect
traumatic changes from the skull base bones.

CT examination - 119(100%) and MRI data from
29(24.37%) patients allowed us to identify
characteristic changes in the cerebrospinal circulation
system, which was essential in terms of non-invasive
neuroimaging monitoring of intracranial prashtion in
the development of acute transient hydrocephaly. To
objectify the pathological states of ventricular system,
its position, magnitude, and degree of displacement
were studied according to CT of the brain with
calculation of VCC, diameter of retroorbital part of
optic nerves (dON), and cerebro-ventricular Evans
Index (the norm 20.0+1.85).

At detection of acute hydrocephalus, we
calculated ventriculo-cranial coefficients (VCC-1,
VCC-2, VCC-3, VCC-4 and VCC - ventricular bodies)
according to the accepted method and compared the
values with age norms.

VCC-1 is the ratio of the index between the
anterior horns of the lateral ventricles to the value
between the cranial vault bones. Normal value of VCC-
1 according to S.B. Vavilov (1986): 24.0-26.3% in the
age group under 60 years old, 28.2-29.4% in the age
group over 60 years old.

VCC-2 is the ratio of the anterior horn bodies
between the heads of the caudate nuclei to those
between the frontal lobes. The VCC-2 (according to
V.N. Kornienko, 1987) is 36 years- 16%; 36 to 45
years-17%,; 46 to 55 years - 18%; 56 to 65 years-19%;
66 to 75 years-20%; over 76 years-21%.

VCC-3 calculated as the ratio of the size of the
third ventricle to the distance between the bones in the
cranial vault. In terms of age, VCC-3 was characterized
as follows: at 30 years of age, 2.7%; from 31 to 40
years, 2.9%; from 41 to 60 years, 3.5%; from 61 to 70
years, 3.9%; over 70 years, 4.3% (according to N.V.
Vereshchagin, 1986).

VCC-4 - the ratio of the size of the IV ventricle to
the diameter of the posterior cranial fossa was
determined. Normal values of VCC-4 are constant in
any age group. According to N.V. Vereshchagin
(1986), the normal rate of VCC-4 is 11.3-13%.

The VCC-body determined by the ratio of the size
of the removed portions of the cranial vault and the
edges of the bodies of the lateral ventricles to the size
between the inner plates of the skull bones. Normal
values for VKC-bodies according to N.V.
Vereshchagin (1986) were 18.4-26.0%.

We used the calculation of normal values of VCC
according to the methodology accepted in Scientific
Research Institute of Emergency Care named after N.
Sklifosovsky. V. Puras, E.V. Grigoryeva, Lectures in
Neurosurgery, No. 2, 2014).

In our work, we adhered to the calculation of the
following coefficients:

VCC of ventricular bodies;

Enlargement of the 3rd ventricle;

Ventriculo-cranial coefficient increase - 2 over
9%;

Retro-orbital optic nerve sheath size;

dON to 3rd ventricle size ratio - HgS.

VCC-1 - (VCC-1=A/Cx100%) (Evans Index) up to age 60 years - 24.0-
26.3%, in the age group over 60 years - 28.2-29.4%

VCC-2 - (VCC-2=B/C1x100%): at the age of 30 - 16%, 31-40 years - 17%;
41-60 years - 18%, 61-70 years - 19%, 71-80 years - 20%, over 80 years -

21%

BCC-3g - (BCC-3g = D/C2 x 100%) in patients under 30 years of age 2.7%,
31-40 years - 2.9%, 41-60 years - 3.5%, 61-70 years - 3.9%; over 70 years -

4.3%
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VCC bodies - (VCC-body=T/C3x100%) VCC body values are 18.4-26.0%

VCC4g - (VCC-4g=F/Gx100%), normal value is 11.3-13%

The diagnosis of acute transient hydrocephalus
against the background of traumatic brain injury based
on clinical, neurological, neuroimaging data with the
presence or absence of signs of brain structure
dislocation at traumatic intracranial haematomas, but
also the presence of progressive intracranial
hypertension. The treatment and management of
patients with traumatic intracranial hematomas is
currently determined not only and not so much by
establishing the fact of intracranial hypertension, as by
the clinical picture of a progressive, often "malignant”
intracranial ~ hypertension  acute  hydrocephalus
syndrome.

Results and discussion. In all cases, we noted a
sign  of progressive  "malignant" intracranial
hypertension, which manifested by increased Evans
index and enlarged width of subarachnoid slits and
sulci. Depending on the time of hospitalization, the
patients distributed as follows: 0-3 days - 91(76.47%),
4-7 days - 24(20.17%), 8-10 days - 4(3.36%). Road
traffic accidents resulted in 52.1% injuries, street
injuries (including criminal injuries) in 21.1%,
domestic injuries in 11.9%, and falls from height in
3.36% of the victims. (Table 3).

Table 3

Distribution of patients with acute transient hydrocephalus of traumatic genesis by period of
hospitalization and type of injury

Time of hospitalization from the moment of trauma Total
Type of trauma 0-3 days 4-7 days 8-10 days
abs %z0,04 abs %z0,04 abs %20,04 abs %=0,04
Street 13 10,92 14 11,76 3 2,52 30 21,1
Household 12 10,08 2 1,68 - - 14 119
Transport 62 52,1 6 5,04 - - 68 62,1
High-rise 4 3,36 2 1,68 1 0,84 7 49
total 91 76,47 24 20,17 4 3,36 119 100,0
Craniographic examination was performed in all  identified in 79(66,38%): cranial vault (including

119 (100%) patients and was regarded by us as a
mandatory component of the neurosurgical diagnostic
complex. Thus fractures of the bone sheath were

depressed fractures - n=18) 65(82.28%); skull base
fractures (including facial skeleton - n=11) were noted
in 14(17.72%) (Table 4).
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Table 4
Radiological findings in patients with acute transient hydrocephalus on the background of brain injury
. _ . _ in brain
Craniograph In EG (n=31) In SG (n=24) contusion (n=64) Total
ic changes a %=0,0 a %=0,0 a %=0,0 a %0,
bs 4 bs 4 bs 4 bs 04
skull 1 48,39* 1 54,17* 3 57,81* 6 54,62
fracture 5 * 3 * 7 * 5 n
VAN
fracture of 4 12.9 3 125 7 10,94* 1 16,9
skull base 4
depressed 9 29,03 2 8,33 6 9,38 ! 12,68
fracture 8 n
facial 1 14,79
fracture 3 9,68 1 4,17* 7 10,94 1 A
1 61,29 1 66,67 4 68,75 7
Total 9 op* 6 0% 4 0p* 9 66,38
Note:

* - differences between male and female data are significant (** - P<0.01);

A~ - differences between groups are significant (" - P<0.05)

Targeted X-ray examination of the bones of the
facial skull made in 21 (17.64%) victims, 11 patients
had fractures of the facial skeleton bones (nasal bones,
malar bone and lower jaw).

Neuroophthalmological examination performed in
all (n=119) patients with acute transient hydrocephalus
caused by brain injury and included examination of the
functional state of the visual organ: visual acuity and
field width, fundus examination by indirect
ophthalmoscopy, crania-cerebral nervous function
status was determined. The changes on the ocular
fundus were evaluated according to 4 stages of optic
disc stasis.

Stagnant optic discs reflecting the severity of
hydrocephalic-hypertensive syndrome predominated in
the group with brine contusion and fracture foci (n=64)
- 59(92.18%) of observations (p<0.05).

A sharp decrease in visual acuity detected in
18(12.68%) patients. (p<0,05). Increased ICP mainly in
the ventricular system led to the development of
congestive papillae of the optic nerve disc.
Pupillometry in patients revealed a persistent increase
of intraocular pressure with a change of pupil size and
revealed anisocoria in 102(85,71%) while objective
examination revealed anisocoria in 72(60,5%) cases
only.

Figure 1. Cranial vault fracture: depressed fracture of the parietal bone on the right

Oto-neurological examination of 109(91.6%)
patients with acute transient hydrocephalus against the
background of brain injury revealed vestibular
(optokinetic and caloric nystagmus, vertigo), reflecting
presence or absence of hypertensive components on
supra- or subtentorial level and their lateralization. Oto-
neurological examination consisted of tonal and
colloquial speech tests, and examination of the
tympanic membrane. In all observations, the presence

of a swollen eardrum identified as one of the criteria for
elevated ICP.

The study of wvestibular function (which
significantly hampered by the general condition of the
patients!) consisted in determining the amplitude and
nature of spontaneous, caloric and optokinetic
nystagmus.

Echo-encephaloscopy performed in all 119
patients with acute transient hydrocephalus of
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traumatic genesis using "Echo-12" and "Angiodin-
Echo/M" devices. A common technique of head
probing used to determine the size, width and nature of
the medial structures (M-echo) of the brain. The
presence of intracranial hypertension was manifested
by splitting and widening of the medial complex, the
appearance of additional (multiple) echo signals, and an
increase in the cerebral cloak index.

In recent years, CT and MRI examinations have
been widely used in the diagnosis of acute
neurosurgical pathology. However, the accumulated
experience of using CT scanning demonstrated that
even modern computer equipment having higher
resolution may not always reflect true lesions of brain
structures in brain injury and frequently (up to 41.0%)
cannot visualize typical signs of cerebrospinal fluid

secretion, liquor circulation, and liquor adsorption
disorders.

In all observations (n=119) we noted the sign of
progressive "malignant" intracranial hypertension
manifested by increased Evans index, decreased VCC-
t and narrowed width of subarachnoid slits and sulci.
The patterns of changes in the shape of brain matter
structures, namely the ventricular system, brain base
cisterns, and other subchondral spaces, depending on
the nature and severity of structural lesions, sufficiently
assessed by CT data.

In  hydrocephalus syndrome with
intraventricular  pressure, characteristic

increased
changes

detected in the lower horn of the lateral ventricles and
their width exceeded 3 mm (Fig. 2).

Figure 2. CT signs of acute internal hydrééphalus with dilated inferior horn

Generally, periventricular edema detected in the
anterior horns of the lateral ventricles. (Figure 3).

s of the lateral ventricles
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Figure 3. CT signs of acute internal hydrocephalus with increased size of the anterior and
posterior horns of the lateral ventricles

Changes in ventricle Ill according to
neuroimaging data characterized by "swelling™ and
balloon-shaped deformation of its contours. Changes in
the width of the third ventricle are considered to be the

most reliable sign of hydrocephalus, normally not
exceeding 8 mm in width and the nature of the lateral
ventricular walls should be assessed (Figure 4).

Figure 4. Parameters of changes in the size of the 3rd ventricle according to neurocimaging data in the
development of acute transient hydrocephalus

Changes in the width of ventricle 111 is considered
the most reliable sign of hydrocephalus, normally not
exceeding 8 mm in width and the nature of the lateral
ventricular walls should be assessed [9].

The combination of conducting and calculating
the indices of brain structures in CCI based on CT
monitoring allowed predetermining the risk of
developing acute transient hydrocephalus with the
syndrome of "malignant" progressive intracranial
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hypertension. This fact allowed in further tactics of
treatment and follow-up of patients, to conduct active
either non-invasive or invasive monitoring of ICH with
installation of itrathecal (ventricular, subdural) sensor
measuring ICP.

Measurement of the size of the 3rd ventricle, its
enlargement and expansion, being a predictor of the
development of acute hydrocephalus, which allowed us
to apply its indicators when using the formula for
calculating the hypertensive and hydrocephalus
syndrome:

HHS - hypertension-hydrocephalus syndrome

dP - pupil diameter (pupillo) (N=2-9mm)

dNOs - mean optic nerve size (difference between
exit from cranial cavity and retinal area - extraocular-
extracranial part (orbital or retrobulbar) deep
physiological escavation (4.0-4.5 mm, 3 shells)

pVIII ventricular floor size

dP+dNOs
= HHS
pVi

We measured dPH 2 mm from the dorsal contour
of the eyeball (d1) and 2 mm from the cranial cavity
(d2). The mean value of dON width (ds) calculated
according to the formula:

di+d2
ds=
2

ICP in the control group (healthy) was 1.0+0.03

ds(3,8mm) (n=1,0+0,03)

1Pk V3(3,8mm)

The gradient of the correlation between dsS size
and 3rd ventricle width exceeded 1.0, we considered a
hypertensive syndrome (HtS) of parenchymatous
genesis due to cerebral edema.

ds(6,2mm)
Ht (1,48+0,02>n
S= V3(4,2mm )
)

When the correlation coefficient of dsS and 3rd
ventricle width did not exceed 1.0, we considered HtS
as hydrocephalic syndrome (HgS - hyper production,
hyporesorption of cerebrospinal fluid, occlusion of the
cerebrospinal pathways).

ds(5,4mm)
Hg (0,7940,01<n
S= V3(6,8mm )
)

As described earlier, non-invasive CT-monitoring
of HgS condition allowed us to predetermine the
development of OTFH and, if it develops, to carry out
adequate therapeutic and diagnostic tactics in the
future. Primary monitoring of patients with traumatic
epidural and subdural hematomas performed from the
moment of their admission to the hospital. The findings
of primary CT monitoring (0-3 days after injury) in
patients with acute transient hydrocephaly for acute
traumatic envelope hematomas (EH, SH) presented in
Table 8.

Table 8

Indicators of primary CT-monitoring of ICH in envelope hematomas

Predictor of ICP against EH (n=31) against SH (n=24)
VCC-t (18,4-26,0) 16,7+0,28 15,9+0,26
Evans CVI (<24,0) 32,0£0,19 31,2+0,21

dON (4,0mm) 5,1+0,13 5,3+0,16
V3 (4,5mm) 7,2+0,17 7,640,14
HgS 0,71+0,08 0,7+0,09

Thus, the cerebral ventricular body ratio (VCC-t)
in acute transient hydrocephaly against acute traumatic
EH averaged 16.74+0.28, whereas in SH it was

31.2+0.21 in SH respectively. We obtained an HgS of
0.71+0.08 in EH and 0.7+£0.09 in SH.
The findings of primary CT-monitoring (0-3 days

15.9+0.26. Evans' CVI measurement against acute  from injury) in OTFH patients with cerebral
traumatic envelope hematomas resulting in acute contusions, traumatic intracerebral haematomas
transient hydrocephaly was 32.0£0.19 in EH and (TICH) and crush injuries are presented in Table 9.
Table 9
Primary CT-monitoring indices of ICH in contusion brain injury
Predictor of ICP against brain injury (n=64)
VCC-t (18,4-26,0) 17,3+0,21
Evans CVI (<24,0) 31,1+0,14
dON (4,0mm) 5,8+0,14
V3 (4,5mMm) 7,0+0,17
HgS 0,83+0,07
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Thus, the cerebral ventricular body coefficient hematomas with the development of OTFH was
(VCC-t) in acute transient hydrocephaly against the  31.1+0.14, respectively. HgS was 0.83+0.07 in the
background of brain injury averaged 17.3+0.21. The diagnosis of malignant hydrocephalus syndrome in
Evans CVI measurement on the background of contusion brain injury and averaged 0.83+0.07.
contusion and cerebral crush with intracerebral

Figure 5. Patient Sc.D., born in 1990. Diagnosis: Closed craniocerebral injury. Brain injury of moderate
severity of the middle degree of the frontal area on the right. Acute traumatic subdural hematoma of the left
hemisphere, complicated by acute transient hydrocephalus (before surgery): a) at the time of admission (1

hour); b) the first day (24 hour ; ¢) on the 3rd day (72 hours); d) on the 5th-7th da
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Figure 6. Patient Sc.D., born in 1990. Diagnosis: Closed craniocerebral injury. Brain injury of moderate
severity of the middle degree of the frontal area on the right. Acute traumatic subdural hematoma of the left
hemisphere, complicated by acute transient hydrocephalus (before and after the operation of cranial trefenation

with removal of hematoma and establishment of subdural drainage (invasive monitoring of ICP))
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The diagnosis of acute transient hydrocephalus
with intracranial hypertension, in contrast to primary
structural brain lesions, based primarily on both clinical
data and immediately after confirmation of its
development by neuroimaging. The primary causes of
hydrocephalus ~ with intracranial  hypertension
secondary to traumatic brain injury, such as epi-,
subdural and intracerebral hematomas, brain
contusions and crush injuries discussed.

CONCLUSION.

1.  Dynamic noninvasive neuroimaging
monitoring to determine the presence or absence of a
hydrocephalic component of ICH, with comparison to
noninvasive paraclinical ICP monitoring methods,
should performed in patients with acute transient
hydrocephaly against the background of a traumatic
brain injury.

2. On the basis of the findings confirming the
development of acute transient hydrocephalus, the
indication for invasive method of ICH monitoring with
placement of external ventricular or subdural drainage
is predetermined.

3. Adequate neuroimaging diagnostics with
calculation of coefficients of intracranial hypertension
is the key to success in treatment of acute cerebral
insufficiency developed in a traumatic brain injury.
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