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Abstract

The objective — to investigate macromolecular spectrum of the expiratory
air moisture condensate content and on the basis of the data obtained to estimate
cellular homeostasis of the air ways in the children with bronchitis before and
after treatment.

Expiratory air moisture condensate (EAMC) was investigated in healthy
(n=15) and 37 children with acute obstructive bronchitis (AOB) before their
admission at the in - patient unit and after their treatment. The children under
examination aged 8-10 y.o. The comparison of laser-correlative spectra (LCS) of
EAMC of the healthy and sick children showed their great difference.

At AOB LCS was characterized with a promoted increase of large
molecular particles of light scattering which proves the presence of
inflammation.

LCS of sick children and those after treatment did not change greatly. It
proves that homeostatic mechanisms of air ways tissues did not recover
completely after the treatment.

Appearance in LCS of EAMC particles of smaller diameter (from 6 to 20
nm) and disappearance of high molecular complexes (more that 3100 nm)
proves about their recovery.

LCS of EAMC may be used additional marker of the treatment efficacy.

Pedepar

[{enb paOoOTHI - U3YYUTh MAKPOMOJIEKYJISIPHBIN CIIEKTP KOHJIEHCATa BJIaru
BBIJIBIXaEMOT'0 BO37yXa M Ha OCHOBE IOJYYEHHBIX JAHHBIX OLICHUTh TKAHEBOMU
rOMEOCTa3 JbIXaTeNIbHbIX MyTeH JeTell OOJIbHBIX OpOHXUTOM J0 M IOCie
JICYCHMUS.

Konnencar Bnaru BwlbixaeMoro Bo3ayxa (KBBB) uzydanu y 310poBbIX
nereii (N=15) u 37 OOABHBIX ACTEH MPH MOCTYIJICHUH B CTAIIMOHAP C THATHO30M
ocTpeiii 00cTpykTHUBHBINM OpoHXUT (OOB) U mepesa BBHIMUCKON TMOCHE JICYCHHUS.
Bo3spact o6cnenoBannbix - 8 g0 10 ner.

CpaBautenpHasa oueHka JIK-ciektpoB KBBB rpynm 310poBeIX geren u
nereit, OonbHbIXx OOB, BhiiBuna pasznuuus B JIK - cnektpax KBBB. Ilpu
oponxure nis JIK-criekTpa xapakTepeH CIBUT B CTOPOHY PE3KOTO YBEIMYEHHUS
KPYIHOMOJIEKYJISIPHBIX YacCTHI] CBETOPACCESHUS, YTO SABJIAETCS MPU3HAKOM
BOCHaiuTeNbHoro mnpoiecca. JIK-cmekTpsl OOJIBHBIX JA€Ted M MPOIIEIIINX
COOTBETCTBYIOILIEE JICUEHUE CXOHBI.

OTO CBUJAETEIBCTBYET O TOM, YTO TOMEOCTAaTHYECKHE MEXaHU3MBbI
(GYHKIIMOHUPOBAHUS ~ TKaHEW  JAbIXaTeJIbHBIX  IMyTeH  MOJHOCTBIO  HE
BOCCTAaHOBHWJIMCH IIOCJIE MIPOBEAECHHOTO JICYECHUS.
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TeHaeHIMen K UX BOCCTAaHOBJIEHUIO TOCIIE JICUCHUS SIBJIAECTCS MOSIBICHUE
B JIK-crektpax KBBB wuactui messpmiero auamerpa (ot 6 1o 20 HM) u
HMCUYE3HOBEHHE BICOKOMOJICKYJIIPHBIX KOMIUIEKCOB (cBbIie 3100 HM).

B oatomM ciydae  HeoOXOAMMO — MPOBEICHUE  JIOMOJHUTEIHLHOU
BOCCTAHOBUTEIBHON TEpanuu A0 HOPMAJU3AIMU CHEKTPA MHKPOYACTHUI] BJIArd
BBIJIBIXaEMOT'0 BO3/yXa.

JIK - cnextpockonusi KBBB mosxer ObITh HCHONB30BaHa Kak MapKep
3 PEeKTUBHOCTHU JICUCHUSI.

Introduction

Airway cells reside in the dynamic life processes: partial die
(destructive processes), recovered (proliferative processes) remain high
exchange activity (metabolic processes). All this is accompanied by a space
airways of different sized biological particles. Air passing through the
respiratory tract and lungs, captures these particles that can be identified in
the moisture exhaled air. Depending on the processes occurring in the
bronchoalveolar system may identify a variety of biological particles, the
presence and characteristics of which allows a certain degree to evaluate the
functional state of the respiratory tract and lungs. The relative abundance of
all particles can be determined by laser correlation spectroscopy (LCS) [1].

Method LCS as compared to others has certain advantages, in
particular: high sensitivity, non-invasiveness, technical prostate, speed of
obtaining results, and diagnostic information. Of male-spectrum information
can be obtained about all dynamic processes in the test fluid: intramolecular
and intracellular mobility of the particles (lenses), their orientation and
conformational dynamics, diffusion coefficients, speeds directed transport

and migration movement [2]. LCS biological fluids of different origin can,
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based on the ratio of shares of certain of the hydrodynamic radius, determine
the status of tissue homeostasis and continue to monitor the effectiveness of
treatment [3].

The aim of the work is the study of macromolecular range of
condensation of exhaled air for the evaluation of tissue homeostasis of
respiratory tract infections in children with bronchitis before and after

treatment.

Materials and methods

Moisture exhaled breath condensate (EAMC) was prepared by the
application of our method [4] using the devices to collect EAMC [6] in healthy
children (n = 15) and 37 patients with bronchitis at the age of 8 - 10 years at
admission and at discharge after treatment. Analysis was performed using

statistical methods and the use of a semiotic classifier [1].

Results and discussion

Comparative characteristics of LC - spectra EAMC groups of healthy
children and children with acute obstructive bronchitis before and after
appropriate treatment are given in Figure 1. The contribution of light scattering
particles according to their size on a logarithmic scale used for EAMC [1].

When analyzing the results in the classifier LC - EAMC spectra used 4
informative zone. Their meanings are as follows: | - zone of low molecular
weight particles (from 0 to 70 nm); Il - Zone medium weight particles (71 to 400
nm); Il - high particle zone (401 to 2000 nm) and IV - zone of high particle
(above 2001 nm).
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Fig. 1. A, B, C. The average LC-MS EAMC in healthy humans and in patients with

bronchitis children before and after treatment.
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Results of the study LC spectra of healthy children is shown in
Figure 1. A. The main contribution to the scattering of light falls on the area of
low-molecular particles | (89,2%). Within this range are particle hydrodynamic
radius of 3 to 20 nm, mainly dimensions 3 and 4 nm. Insignificant contribution
to medium weight particles Il (4,4%), mainly, the size of 300 nm and above.

Unspecified macromolecular particles also contribute to zone 111 (6,4%).
The particles of the zone of high particle IV did not show up.

LC spectra EAMC in children diagnosed with acute obstructive bronchitis
on admission were essentially different (Figure 1. B). A zone of n particles low
molecular it have 19.7%, the main contribution comes from particles from 20 to
65 nm. Zone Il with medium weight of the particles gives the largest
contribution - 36.1%, mainly due to the particle size of 300 nm. Zone Il
macromolecular particles is 35.8%, mainly particle size of 700
nm. Macromolecular particles Zone IV 8,5%, mainly due to the particle size of
2300 nm.

LC-EAMC spectra obtained in children after treatment in a hospital
presented in Figure 1. C. Area of low-molecular particles it was 20.8%, the
largest contribution in this area comes from particles with a diameter of 65
nm. In middle particles have 33.3%, mainly dimensions 210 and 300 nm. Zone
Il (high-molecular particles) is 39.3%, with the largest contributions are
macromolecular complexes of 520 and 950 nm. Zone 1V (high particle) - 6.6%,

substantially 2,300 nm.
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Shifts in the spectra of the LC children suffering from bronchitis analyzed
using semiotic classifier [1]. Most of them comprise LC-MS like allergy shifts
(62%) which is characterized by a greater contribution to light scattering particle
size of 70 - 150 nm, less accounted for autoimmune-like changes (11%), which
differ in particle size increased contribution of more than 150 nm. Normologic

spectra is 11% (see table).

Table. Semiotic shifts LC spectra in patients with bronchitis children before and after

treatment.

Intensity Before treatment After treatment
Type of Shift Initial Moderate Expressed Initial Moderate Expressed
Semiotic
Shift (%)
Normologic 11 4
Allergy-like 30 21 11 32 25 14
Intoxication-like 5 3 7 4
Dystrophic-like 3 2 4 3
Autoimmune-like 11 4
Catabolic-like 3 3

After the treatment, the character shifts in the spectra of LC-EAMC
happened. There is also dominated allergy-like shifts (71%), slightly increases
the amount of intoxication - such a move (11%), which is characterized by an
increase in the contribution of particle sizes ranging from 11 to 70 nm, the
number of LC-MS allergy-like shifts and reduced the percentage of normologic
spectra. Consequently, both before and after treatment in patients and children
dominated allergic like autoimmune-like shifts LC EAMC spectra that add up to

73% and 75% respectively. Intoxication-like, dystrophic-like and catabolic-like
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shifts in the spectra of the LC at admission and after treatment were 16% and
21%, respectively.

Thus, found that the healthy and the sick with bronchitis children have
completely different LC - EAMC spectra.

At obstructive bronchitis for LC-spectrum characteristic of a shift in the
direction of the sharp increase in largemolecular particle light scattering, this is a
sign of inflammation. LC spectra of sick children and treated appropriately
similar. This suggests that the homeostatic mechanisms of the respiratory tract
tissues are not fully recovered after treatment. Tendency towards recovery
treatment of children is the appearance of LC spectra EAMC smaller particle
diameters (6 to 20 nm) and high extinction complexes (over 3100 nm). The
results suggest the need for additional rehabilitation therapy, as not normalized
range of micro moisture exhaled air, which is associated with deep inflammatory
disorders in the respiratory system in obstructive bronchitis in
children. Therefore, spectroscopy LC EAMC can also be used as a marker of
treatment efficacy.

Further research is needed to identify the composition of EAMC and its
characteristics in children with various diseases of the lungs and respiratory tract
that probably will reveal the severity of the disease, the period of recovery of
local homeostasis mechanisms in the tissues of the respiratory system and

correct the existing treatment regimen.
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Brenenne. KitleTkn nbIxaTenbHBIX IMTyTEH MOCTOSHHO HAXOMSATCS B AWHAMEKE JKU3HCHHBIX MPOIECCOB!
YaCTUYHO OTMHPAIOT (HECTPYKTHBHEBIC IIPOLIECCHI), BOCCTAHABIMBAIOTCS (HpOMU(EpaTHBHBIC IPOIECCH),
COXPAHSIOT BBICOKYI0 OOMEHHYIO AaKTHUBHOCTH (MeTa0oJIMYecKue IMpolecchl). Bce 3To compoBokmaeTcs
BBIJICJICHUEM B IPOCTPAHCTBO JBIXaTCIbHBIX MyTEH pa3MYHBIX O pa3MepaM OUOJOTHYCCKUX YacTHIl. Bo3myx,
MIPOXOJISl TIO JIBIXaTENbHBIM MYTAM M JIETKUM, 3aXBAaThIBAET 3TH YACTHIIBI, KOTOPHIE MOXHO BBISBUTH B COCTaBe
BJIaTH BBIJBIXaEMOTO BO3yXa. B 3aBHCHMOCTH OT MPOIIECCOB, MMPOUCXOIAIINX B OPOHX0ABBEOIISIPHON CHCTEME,
BO3MOJKHO BBIABIICHHE PA3IMYHBIX OMOJOTHYCCKUX YACTHII, HATHYHE W XapaKTEPHCTHUKA KOTOPHIX IMO3BOJIET B
OTIpeNeICHHON CTENEeHM OICHHWBATh (PYHKIMOHAIBFHOE COCTOSHHE JBIXaTeNbHBIX IMyTeH ¥ JIETKHUX.
OTHOCHTEIBbHOE COAEPIKaHNE BCEX YAaCTHIl MOXKHO OMPEACIUTh C IIOMOIIBI0 METO/Ia JTa3epHOi KOPPESIIIMOHHOM
criekrpockormu (JIKC) [1].

Meton JIKC, B cpaBHEHHH C OPYTUMH, AMEET ONPEACICHHBIC MPEUMYIIECTBA, B YACTHOCTH: BBICOKAs
YyBCTBUTEIHHOCTh, HEWHBA3WBHOCTh, TEXHHYECKas MpPOCTaTa, CKOPOCTh IIONydeHHWS pe3ysibTara M
quarHoctmdeckas uHpopmatuBHOCTh. M3 JIK-criektpa MokeT OBITH TOJy4YeHa uHpopMamus o000 Bcex
JUHAMUYECKHX TPOIEeccax B HCCIASAYEMOW IKUJAKOCTH: BHYTPUMOJIEKYJISIPHOH U  BHYTPUKICTOYHON
MOJIBIPKHOCTH YacTHII (paccenBaresieil), X OpUEHTAMOHHON U KOH()OPMAIIMOHHON TUHAMUKE, KO3 PHUITHeHTaX
i y3ur, CKOPOCTAX HAMPABICHHOTO TPAHCIIOPTa M MHUrpanuoHHoro asmwkenus [2]. JIKC Guomornueckux
JKUAKOCTEH Pa3IMYHOIO MPOUCXOXKACHHUS IMO3BOJISIET, OCHOBBIBASICH HA COOTHOLIECHUHU JI0JIEH ONpPEJeIEHHOTO
TUAPOJMHAMUYECKOTO Ppajuyca, OIpelessiTh COCTOSHUE TKAaHEBOIO TOMeocTa3a M Jajbllie MPOBOJIUTH

MOHHTOPHHT 3 dexTnBHOCTH Neuenus [3].
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Heabio paboThl sBIISIETCS M3Y4YEHHE MaKpOMOJIEKYJISIPHOTO CIIEKTpa KOH/EHCATa BJAarW BBIIBIXaEMOTO
BO3JyXa Ul OLEHKH TKAHEBOTO TOMEOCTa3a JbIXaTeIbHBIX IyTeH y AeTeH, OONBHBIX OpPOHXHTOM, IO M TOCIE
JICYCHUSL.

MaTtepuanabl 1 MeTObI HccaenoBanmii. Konnercar Biaru Beigsixaemoro Bozayxa (KBBB) momygamm
nyTeM OpUMEHEHHs pa3paboTaHHOro HaMu Metoja [4] ¢ ucmonb3oBaHueM yctpoiictBa mis coopa KBBB [6] y
3n0poBeIx Aeteit ( N=15) u 37 GonpHBIX OpoHXHTOM B Bo3pacte 8 - 10 yieT mpu MOCTYIUICHHH B CTAIlMOHAP U
nepes BBIMUCKOW mocie yiedeHus. OOpaboTka pe3ynbTaToB HNPOBOIWIACH CTATHCTHYECKUMH METOJaMU U C
HCIIOJIB30BAaHUEM CEMHOTHYECKOTO Kiaccudukartopa [1].

PesyabTaThl HccieaoBaHuii m ux odcy:xkaenue. CpaBHUTenbHas xapakrepuctuka JIK - crmekrpos
KBBB rpynm 3m10poBBIX neTeld W neTeld, OONBHBIX OCTPHIM OOCTPYKTHBHBIM OpOHXHTOM JO H IOCHE
COOTBETCTBYIOIIETO JICUCHHs MpHUBeneHa Ha pucyHke 1. IIpoaHanu3upoBaH BKJIaJ YacTHUI[ B CBETOPACCESIHUE B
COOTBETCTBHH C UX pa3MepaMH 110 JorapupMHUIECKO 1iKaje, ucrnonb3yemoii 1t KBBB [1].

Ilpu oOpabotke pesynpraToB B Kiaccugukarope JIK - crnexktpoe KBBB wucnonb3oBanbl 4
nH(opMaTHUBHBEIE 30HBI. VX 3HaUEHMS pacHpepeNInNCh CIeIyIoMmnuM 00pa3oM: | — 30Ha HU3KOMOJEKYJISPHBIX
gactury (ot 0 mo 70 mm); II — 30Ha cpemHemonekymspHbIXx dacturl (or 71 mo 400 mwm); III — 30Ha
BBICOKOMOJIEKYIBIpHBIX dacThll (oT 401 mo 2000 aM) u IV — 30Ha BEICOKOMOJIEKYIISIPHBIX dacThIl (cBbime 2001

HM).
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Pesynbrate! uccnenosanus JIK-crekTpoB 340pOBBIX AeTell mpencTaBieHO Ha pucyHke 1A. OcHoOBHOM
BKJIQJl B CBETOpAacCEsIHUE TPHXOMUTCS HAa 30HY HHU3KOMOJICKYJspHBIX uactuil 1 (89,2%). B stom nuamasone
pacronararTcs YaCTHIBI ¢ THAPOJMHAMHIECKUMH paginycoM oT 3 1o 20 HM, B OCHOBHOM, pa3Mepamu 3 U 4 HM.
Hesnaunrenen Bkman cpenaeMosexyispusix gactuir 11 (4,4%), rmaBabiM 06pasoM, pasmepom 300 HM W BBIIIIE.
HecyuiecTBeHHBI Takke BKJIaA BBICOKOMOJEKYJIApHbIX dvactull B 30He Il (6,4%). YacTuipl 30HSBI
BBICOKOMOJIEKYJISIpHBIX yacTull IV He oOHapyXuBaroTcs.

JIK-cnektpet KBBB y gmereil ¢ nuarHo3oM ocTpblii OOCTPYKTHBHBIH OpPOHXHUT IIPH IOCTYIUICHHH B
CTallMOHAp UMEIOT COBEpPIICHHO MHOH xapakTep (puc 1b). Ha 30Hy HE3KOMONEKYyIspHBIX YacTul | mpuxogures
19,7%, ocuoBHOW BKman natoT 4dactuisl oT 20 mo 65 HM. 30Ha cpemHeMONEKYISIpHBIX dacTun 11 maer
HanOonpmmii Bkiaag — 36,1%, B ocHOBHOM, 3a cueT yacTuil pasMepoM 300 HM. 30Ha BBHICOKOMOJEKYISIPHBIX
gacruil [1I cocraBnser 35,8%, B ocHOBHOM, dacTHIbI pa3mepoM 700 HM. 30Ha BRICOKOMOJICKYIISIPHBIX YacTuil [V
8,5%, riaBHBIM 00pa3oM, 3a cueT yacTul] pazmepoM 2300 HM.

JIK-criextpsr KBBB, nonydeHHoro y neted mocne HpOBEAEHHOTO JIEUCHUS B YCJIOBHSX CTallHOHapa
Ipe/CTaBIeHb!, Ha pucyHke 1B. 3ona HM3KOMONEKymsIpHBIX YacTul I cocrasmser 20,8%, Hanbompmmii BKIa B
STOH 30HE AT 4YacTULBl auameTpoM 65 HM. Ha cpenHemonekynspHele yacTuusl npuxogurcs 33,3%, B
ocHoBHOM, pasmepamu 210 u 300 M. 3oHa |1l (BBICOKOMOJICKYISIpHBIE YacTUIIBI) cocTaBisieT 39,3%, npu 3ToM
HaWOOJBINMN BKIQJ COCTABISIIOT MAaKPOMOJEKYISApHbIe KOMIUICKCh 520 u 950 wM. 3oma IV
(BBICOKOMOJIEKYIISIPHBIX YacTull) — 6,6%, B ocHOBHOM, pazmepom 2300 HM.

Casuru B JIK-cniekrpax nereii 00JbHBIX OPOHXHTOM IPOAHAIU3UPOBAHBI C TIOMOIIBI0 CEMHUOTHYECKOTO
kiaccudukaropa [1]. Boabuiyio yacts u3 Hux cocrabisitor JIK-criektpsl ¢ anepromnooousiMu ciauramu (62%)
JUIL KOTOPBIX XapaKTepeH OONBIIMHA BKJIAL B CBETOpaccessHHe YacTurl pasmepoMm 70 — 150 HM, MeHbIiee
KOJIMYECTBO TIPUXOIUTCSI HA Ay TOMMYHHO-TI0100HbIe cBuTH (11%), KOTOpPBIE OTINYAIOTCS YBEIUYCHHEM BKIIAIa

vactuil pasmepoM 6osee 150 um. Hopmorornueckue criekTpsl cocTaBisiior 11% ( cMm. tabumiry).
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Tabmuna. Cemuoruueckne caBuru JIK-cnekrpoB y 001bHBIX OPOHXUTOM AeTell 10 U Moce JeYeHns.

BripaxeHHocTh Jo neyenns Hocae neyenus
Tun HavaabH | YmepeHH BreipaskeH Havyanen | Ymepenn Boipaken
ceMHOTHYe- bIil bIil HBbIH bl bl HbIH
ckoro casura (%0)
Hopmonornuyeckui 11 4
AJiepromnoao0HbIii 30 21 11 32 25 14
HToKCcHKALIMOHHO- 5 3 7 4
MO00HBII
Jducrpoduueckn- 3 2 4 3
MOX00HBIN
AyTOMMYHHO-TIO/100HBIH 11 4
Karatoauueckn- 3 3
MOJ00HBII

ITocne mpoBeneHHOTO JIEYCHHUS CYMIECTBEHHBIX HM3MEHEHUH B Xapaktepe ciasuroB B JIK-cmekrpax
KBBB He mpomsonmio. 31ech Takxke MpeoOnmamaroT anepromnonoOHeie casura (71%), He3HaYUTEIHHO
YBEIMUMBAETCS KOJIUYECTBO WHTOKCHKAIIMOHHO - MOMOOHBIX cABUTOB (11%), I KOTOPBIX XapaKTEepHO
yBeJIMYEHHE BKJIaza dYactul] pasmepamu oT 11 mo 70 HM, yBenuuuBaercs umcio JIK-cmexkTtpoB c
aNeprorno00HBIMU CABUTAMH M CHIKAETCS MPOIICHT HOPMOJIOTHIECKUX CHeKTpoB. Clie1oBaTeIbHO, KaK 110, TaK
U TI0CTIe JIeYeHHs y OONBHBIX AeTel MpeodiamaroT auiepronoo0Hbe U ayTOMMMYHHOIIOI00HbIe caBurd B JIK-
cnektpax KBBB, kotoprie B cymme coctaBisiror 73% u 75% cooTBeTCTBEHHO. MIHTOKCHKAIIMOHHOIIONOOHBIE,
JUCTpoUUECKUIIONOOHbIE M KaTaboJInuecKunoo0HbIe caBurd B JIK-criekTpax npH MOCTYIJIGHUH B CTAl[OHAP
u miocie iedeHus coctaBmwi 16 % u 21% cooTBEeTCTBEHHO.

TakuM 00pa3oM, YCTaHOBJIEHO, YTO 370POBbIE W OOJIbHBIE OPOHXWUTOM JIETH HMMEIOT COBEPIICHHO

pasnsle JIK - cnextpel KBBB.
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IIpu obctpykTrBHOM Oponxute mist JIK-criekTpa XapakTepeH CABHI' B CTOPOHY PE3KOTO yBEIWYEHHS
KPYIMHOMOJIEKYJISIPHBIX YaCTHI] CBETOPACCESHUs, YTO SABIAETCS MPU3HAKOM BOCHANUTENbHOro mpouecca. JIK-
CIEKTPBI OOJBHBIX ETEH U MPOILIECAIINX COOTBETCTBYIOIIEE JICICHHE CXOIHBI. DTO CBHIETEILCTBYET O TOM, UTO
TOMEOCTATHIECKUE MEXaHU3MBbl  (YHKIMOHHPOBAHUS TKAHEH JBIXaTeNbHBIX ITyTEH IIOJHOCTBIO  HE
BOCCTAHOBMJIMChH IOCJIE MPOBEIEHHOIO JedeHMs. TeHJIeHIMeld K MX BOCCTAHOBJICHUIO IOCIE JIeUeHUs IeTel
seisiercst nosiBnenue B JIK-cnekrpax KBBB uactuiy mMenbinero guamerpa (0T 6 mo 20 HM) M HCYC3HOBEHHUE
BBICOKOMOJICKYJISIPHBIX KoMIUIekcoB (cBpiie 3100 uwm). IlodyueHHbIE pe3yiabTaThl CBHICTEABCTBYIOT O
HEOOXOANMOCTH JIOTIOJTHUTECIHPHOW BOCCTAHOBUTEIBHOW TEpamuM, TaK KaK HE  HOPMAJIM30BAJICS CHEKTP
MHKPOYACTHI] BJIaTM BBIIBIXa€MOTO BO3/yXa, YTO CBS3aHO C INIyOOKHMH BOCHAIUTEIGHBIMH HApyUICHUSMHU B
IBIXaTeIBHOW CHUCTeMe TpU OOCTPYKTUBHOM OpoHxmte y aereil. CrmemoBatenbHo, JIK-cnmekrpockorms KBBB
MOXeT OBITh UCIIOJIb30BaHA TAKOKe Kak MapKep 3P (HEeKTHBHOCTH JICUEHUS.

HeoOxonumo nmpoBoauTh AaibHeinne nccnenosanus cocraa KBBB u BbisiBieHHs1 ero ocoOeHHOCTEH
y JAereid, OOJBHBIX Pa3IMYHBIMU 3a00JIEBAaHMSAMH JIETKHX W JIBIXaTENbHBIX IyTeH, YTO BEPOSTHO, MO3BOJHT
BBISIBUTDH CTEICHB TSDKECTH TEUEHHMS 3a00JIeBaHMs, IEPHO/ BOCCTAHOBJICHHSI MECTHBIX MEXaHU3MOB TOMEOCTa3a B

TKaHAX Z[BIX&TGHLHOﬁ CHUCTEMbI U KOPPpUTHUPOBATH CYHICCTBYIOIIHNC CXCMBbI JICHCHUS.
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