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Pe3ome. B nocienHue rogbl OTMEUEH POCT pacOpOCTPAaHEHHOCTU OPOHXMAIbHOM aCTMbI, B CBSI3U C YEM
ee JIeueHUe OCTaeTcsl aKTyallbHOI MpobaeMoii B ajuieproioruu. Hapsiay ¢ BpoxkaeHHOM aTomnueit, 3HaYuuMyIo
poJib B (GOPMUPOBAHUY U Pa3BUTUN 3a00JIEBAHUS UTPAET TUTIEPPEAKTUBHOCTh OPOHXOB, KOTOPasi BO MHOTOM
CBSI3aHA C COCTOSTHUEM MeMOpaH anuTenst OpoHxoB. OMHAKO MOydYeHUE KJIETOK OPOHXUATIBHOTO SIUTEIUS
OCYIIIECTBJISIETCS MTyTeEM OPOHXOCKOMNUU C OMONCHeil, 5TO MHBa3uBHas MpolieAypa, a TUIeppeakTUBHOCTh
OPOHXOB SIBJISICTCSI OTHOCUTEILHBIM ITPOTUBOIIOKA3aHWEM K Heil. B To e BpeMsI CcyIIecTByeT METOI MHTE-
rpaJibHOM OIIEHKM KJIETOYHBIX MEMOpaH OpraHM3Ma MOCPEICTBOM aHaIn3a TpaHchopMallui MeMOpaH 3pu-
TPOLIMTOB, KOTOPhbIE, HE NUMesI COOCTBEHHOI0 MeTaboin3Ma, SBISIOTCS IToKa3aTeIbHONH MOIEIbIO COCTOSTHUS
KJIETOYHBIX MeEMOpaH opraHusma B 1iejjoMm. Hamu o6cneqoBaHo 52 yejioBeka B Bo3pacTe oT 2 10 17 1eT, U3 HUX
20 neTeli c OpoHXMAIBHOI aCTMOI 1 TpyIINa CpaBHEHMS cocTaBuia 32 3M0pOBLIX pedeHKa, paHIOMU3UPOBAH-
HBIX ITO BO3PacTy 1 MOJI0BOMY cocTaBy. UM mpoBoamiach OolleHKa CIIOHTaHHOI TpaHC(OopMaluu 3pUTPOLIU -
TOB, IyTeM MUKPOCKOIITMPOBAHUS MO CBETOBHIM MUKPOCKOIIOM B HATUBHOM Ma3Ke B3BECH IICJIbHOI KPOBH.
BrisiBiieHa GoJiee yacTasi BCTPE4aeMOCTh IeCTPYKTUBHBIX (POPM 3pUTPOLIMTOB y AeTel ¢ OpOHXMAIbHOM acT-
Moli (2,6%) B cpaBHeHUM co 300poBbiMU (0,8%) (p < 0,05), ¢ mpeobmaganueM chepornton (0,55% n 0,1%),
KOTOPBIX O0Jjiee YeM B MSATh pa3 OoJiblie y neTei ¢ OpoHxuanbHol actMoit (p < 0,05). CooTBeTCTBEHHO, Tiepe-
xomHble (popMbl gocToBepHo 4aie (p < 0,05) BcTpevatorcst B rpyie cpaBHeHus (39,9% nporus 34,12%).
Hu1st 6poHXMabHOM aCTMBI XapaKTepeH CTOMATOLMTAapHbBIN ITyTh TpaHchopMaluu KjieTok. MHTerpaaibHbIM
KpUTEPHUEM BO3MOXKXHOCTEN MEeMOpaHbl BEPHYTHCSI K HOPME SIBJISIETCST TTOKa3aTe/b KOMIIEHCATOPHOU TpaHC-
dopmannu (ITKT) — cooTHOIEHNE TIEPEXOIHBIX 1 TECTPYKTUBHBIX (DopM. B Hammx ncciiemoBaHUsIX TTOKa-
3aHo cHuxkeHue ITKT y nereit, crpagaroiiux 6poHxuaibHolt actMoit (p < 0,05), B cpaBHEHUM C TPaKTUYECKU
310poBbIMU (2,1 1 3,5 cooTBeTcTBEHHO). Kak 00bEKTUBHBIN MMapaMeTp, OMpPeaesIOlINi CTENEeHb TSXKECTU
OpPOHXMAJILHOM acTMbI, BEIOpaHa olleHKa (DYHKIIUM BHEITHEro abixaHus. [lokazaHa mocToBepHas CUJIbHAsS
obpaTHas1 KoppeJisiimoHHas ¢Bsa3b (R = -0,82) mexny nokazaresem ODB1 u koandecTBoM chepornaos (me-
pexomHble hOpPMBI), a TAKXKE TOCTOBEPHAsT CUJIbHAS IIpsiMast KoppesiiinoHHast ¢Bsa3b (R = 0,76) Mexmny ypoB-
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Hem ODBI1 u ITIKT. TakuMm 06pa3oM, y OOJBHBIX ¢ OPOHXHAIBHON aCTMOM OTMEYalOTCSI HapYIIEeHUS TPaHC-
(hopMai 3pUTPOLIUTOB TIO CPABHEHUIO CO 3MOPOBBIMU AeTbMU. MMeeTcs mpsimasi 3aBUCMMOCTb MEXITY
CTETICHbIO TSKECTU 3a00JIeBaHUS U BIPAXKEHHOCThIO UBMEHEHM I TpaHCchopMalluu MeMOpaH 3pUTPOLIMTOB.

Karouesnie cnosa: 6ponxuanvuas acmma, mpancgopmayus spumpoyumog, oemu, QyHKyus eHeuwHe2o ObiXaHus,
euneppeaKxmusHoOCmys OPOHX08, KOHMPOAb HAO OPOHXUANLHOU ACMMOTL

FEATURES OF TRANSFORMATIONS OF RED BLOOD CELLS IN
CHILDREN WITH BRONCHIAL ASTHMA

Suprun EN.»*, Suprun S.V.2*, Guseva O.E.*»", Loschenko M.A.2,
Pivkina T.V.2, Savitskaya E.A.2, Anuriev S.V.2, Osmolkina V.A.},
Braga S.S."

a Institute of Maternity and Childhood Protection, Khabarovsk Branch, Khabarovsk, Russian Federation
b Far Eastern State Medical University, Khabarovsk, Russian Federation

Abstract. Increase prevalence of bronchial asthma (BA) is noted recently. That’s why its treatment remains
an urgent problem in allergology. Along with congenital atopy, a significant role in formation and development
of a disease is given to hyperreactivity of bronchial tubes which is connected with a alterations of their epithelial
membranes. However, sampling of bronchial epithelium cells is carried out by means of bronchoscopy with a
biopsy which is an invasive procedure. Therefore, bronchial hyperreactivity is a relative contraindication for
this intervention. Meanwhile, there exists a non-invasive method of integrated cellular membrane assessment.
Analysis of membrane transformation in erythrocytes which do not have their own metabolism may be an
informative model of cellular membranes in the organism in general. We have examined 52 persons (2 to 17
years old) including 20 children with bronchial asthma and the comparison group comprising 32 healthy age-
and sex-matched children. Percentage of spontaneous red blood cells (RBC) transformation in the patients
was carried out by means of light microscopy in whole blood smears made of native cell suspension. Children
with bronchial asthma (2.6%) exhibited more frequent occurrence of destructive RBC forms than in healthy
children (0.8%, p < 0.05), with predominance of stomatocytes (0.55% and 0,1%) which were >5-fold more
common in children with bronchial asthma (p < 0.05). Respectively, transitional forms were significantly more
often encountered in control group (39.9% against 34.12%), p < 0.05. Bronchial asthma is characterized by
stomatocytic way of RBC transformation.

An indicator of compensatory transformation (a ratio of transitional-to-destructive RBC forms) seems to
represent an integrative criterion for membrane ability of reversal to normal state. Children suffering from
bronchial asthma (p < 0.05) have decreased levels of this compensatory transformation indicator as compared
to healthy children (2.1 and 3.5 respectively), as shown in our study. Evaluation of external respiratory function
is chosen as the objective parameter defining severity of bronchial asthma.

A strong reverse correlation (R =-0.82) is shown between FEV1 index and quantity of spheroids (transitional
forms), as well as significant direct correlation (R = 0.76) between FEV1 and indicator of compensatory
transformation level. Hence, we noted that the patients with bronchial asthma have disturbances of erythrocyte
transformation, when compared to healthy children. There is a direct dependence between severity of a disease
and expressed changes of RBC membrane transformation.

Keywords: bronchial asthma, erythrocyte transformation, children, lung function, bronchial hyperreactivity, bronchial asthma control

BBe,D.eHVIe OpPOHXMAJILHOM OOCTPYKIIMEN U TUINEPPEAKTUBHO-
CTbIO OPOHXOB.

CorniacHo  COBPEMEHHDBIM  MPE/CTABICHUAM, OCHOBHOII MeXaHW3M Pa3BUTUSI TAHHOTO 3a00-
OpPOHXMAJIbHYIO acTMy PacCMaTPMBAIOT KaK CaMO-  jepapug — ajuieprojiormdyeckuil. MMeHHO Ha ero
CTOSITEIBHYIO HO30JIOTMYECKYI0 (OpMY, TMpH KO- KOPPEKLUIO HAIIPaBJIEHBI aKTUBHO ITPUMEHAIOIINE-
TOPO pPa3BUBAETCS XPOHUYECKOE aUIEPIUYECKOE  Cs1 B HACTOSIIIMIA MOMEHT CXEMBI JJeueHust. VX cTaH-
BOCHAJIEHUE, COMpOBOXAAWIIeecss  oOpaTUMOU JapTu3alusl U MOBCEMECTHOE MPUMEHEHUE IT03BO-
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Tpancgopmayus spumpouumoé npu bA
Red blood cell transformation in bronchial asthma

JIWJIN PE3KO CHU3UTH CMEPTHOCTh, OOYCIOBJICHHYIO
OpPOHXMAJILHOM acTMOi, OOJIETYUTh TCUCHHE, CHU-
3UTh YAaCTOTY M TSKECTb IIPUCTYIIOB OPOHXUATBbHOMN
OOCTPYKIUHU Y OOJIbHBIX.

OpHako [0js OOJIbHBIX, ¥ KOTOPBIX JTOCTUTHYT
TMOJHBIA KOHTPOJIb OPOHXWAJIBHONW acTMBI, cOIJIac-
HO COBPEMEHHBIM MCCJIEIOBAaHUSIM, HE TPEBHIIIACT
ISITHAOLATH IIPOLIEHTOB CPEIN BCEX KMBYIIMX AL~
€HTOB, CTpadalIINX OPOHXMAILHONM acTMOm. Jlaxe
B HamboJIee pa3BUTHIX CTpaHaX, B YCIOBUSX ITOCTO-
STHHOTO TIpo(deCCUOHabHOIO HaOJIoAeHUsI U Oec-
MJaTHOro CHaOXeHUs IpenapataMu 0a31MCHOM Tepa-
MUY, OHA HE MPEBBIIIAET ABYX TPETEl OOMBHBIX [2].

B cBsa3m ¢ 3TMM pa3paboTKa HOBBIX METOIOB
KOMILICKCHOM Tepanuu OpOHXMAJIBHOM acTMBI, Ha-
MpaBJIeHHONW HAa KOPPEKIIMIO HE TOJbBKO OCHOBHOTO,
HO U MHBIX 3BEHBbEB ITaTOr€He3a, OCTaeTCs OIHOM
W3 TJIaBHBIX 1IeJIeil alJIeproa0oriu.

Hapsnay ¢ BpoxkaeHHOI aTonueit, 3Ha4MMYIO poJib
B (hOopMUPOBAHNH U pa3BUTUU 3a00JIEBAaHUS UTPACT
TUIIEPPEAKTUBHOCTh OpPOHXOB, KaK BpOXICHHAS,
Tak M MpuodpeTeHHas. B cBoro ouepenb rumeppeax-
TUBHOCTh OPOHXOB BO MHOI'OM CB$I3aHa C COCTOSIHU-
eM MeMOpaH amuTenus 0poHxoB. M3aMeHeHUST 3THX
MeMOpaH He TOJIbKO aKTUBHO Pa3BMBAIOTCS B XOIE
MAaTOJIOTMIECKOTO TIpoIecca, HO M MPEOIIeCTBYIOT
eMy, CHMKasl 6apbepHylo (YHKIHNIO OPOHXOB, 00e-
crieyrBasi OOJISTYEHHBIM ITOCTYIT KCEHOOMOTUKOB,
GUBNYECKUX U XUMUYECKUX UPPUTAHTOB.

TakuM o6pa3oM, U3ydyeHHE COCTOSSHUSI MeMOpa-
HBI KJIETOK IIMUTENST OPOHXOB MOTJIO ObI ITO3BOJIUTH
OLICHUTh BEPOSITHOCTh pPa3BUTHS OpPOHXMWAJIBHOMN
acTMBI U XapakTep ee TeueHud [5]. OmHako moayde-
HUE KJIETOK OpOHXMWAJIBHOIO SIMUTEIUS MoAapa3syMe-
BaeT MpPOBeIeHMEe TUAarHOCTUYECKON OPOHXOCKOITUU
c OuoricHueil, 3To cloXHasi WHBa3WBHAas MPOIEaY-
pa, Tpedyromas KBaaudUIIMPOBAHHOIO MepCcoHaIa.
KpomMme Toro, runeppeakKTUBHOCTb OPOHXOB SIBJISICTCSI
OTHOCHUTEILHBIM IIPOTMBOMOKAa3aHMEM K Hei, IT0-
3TOMY B IIMPOKOM KIIMHMYECKOM IPAKTUKE TaKOE
HCClIefOBaHUE HETPUMEHUMO.

B TO ke BpeMsI CyIIleCTBYET METO MHTErpaIbHOM
OLIEHKM KJIETOYHBIX MeMOpaH opraHu3Ma MOoCpe-
CTBOM aHa/M3a TpaHchopMally MeMOpaH 3pUTPO-
OUTOB. DTa KJIETKA HE MMEET COOCTBEHHOTO METa-
0osM3Ma, B CBSI3U C YeM SIBJISIETCSI TTOKa3aTeJIbHOM
MOZEbI0 COCTOSIHUSI KJIETOUYHBIX MEMOpaH opra-
HU3Ma B 11ejioM [3]. PaHee aTOT MeToa IpUMEHsIICS
y AeTeil ¢ OpOHXUAbHOM acTMOM, OJJHAKO He ObLIU
BBISIBJICHBI B3aMMOCBSI3M M3MEHEHUSI TpaHChopma-
OUM SPUTPOLUTAPHBIX MeMOpaH W OCOOCHHOCTEH
TeYeHUST OPOHXUATBLHOM aCTMBI, a TAKXKE CBSI3b KOM-
TMIEHCATOPHBIX BO3MOXKHOCTEN KJIETOUHBIX MEMOpaH
U BBIpaXX€HHOCTH OCHOBHOTO 3a00JieBaHus [1].

Wcxonst n3 BBHIIEU3TOKEHHOTO, HAMU ObIJIa TTo-
CTaBlicHA HeJdb — W3YYUTh OCOOCHHOCTH TpaHC-
dopMall 3PUTPOLIMTOB Yy IETeH, CTpamaroIInX

6p0HXI/IEU'[bHOfI aCTMOfI, 1 BbIABUTb 3aBHMCHUMOCTU
C TeueHueM 3a00J1eBaHus.

Matepuans! v MeToapb!

Hamu o6cnenoBaHo 20 nereit ¢ OpoHXUaIbHOM
acTMoii B Bo3pacte oT 2 10 17 JieT, rpyrmna cpaBHEHUS
coctaBmsia 32 300pPOBBIX pebeHKa, PaHIOMH3UPO-
BaHHBIX 110 BO3PACTy U ITOJIOBOMY COCTAaBY.

CocrosiHUEe AeTeli, cTpagalonx OpOHXMATbHON
acTMOI1, OlleHUBaJIOCh coriacHo ctaHgaptaM GINA-
2015 [7, 8]. Bcem geTsiMm MpoBOAMIIACH OLIEHKA CIIOH-
TaHHOI TpaHChOopMaluyd PUTPOLIMTOB ITyTeM MU-
KPOCKONUPOBAHMUS II0 CBETOBBIM MHUKPOCKOIIOM
B HATUBHOM Ma3Ke B3BECH 1ICJIbHOIM KPOBH.

OCHOBHBIM TIOKa3aTeJieM, XapaKTepU3YIOIINM
TpaHCc(OPMAIIUIO SPUTPOIIUTOB, SIBJISIETCS KOJIWYe-
CTBO JMCKOIIMTOB, MEPEXOIHbIX (Chepoubl, IMOY-
HbI€, 9XMHOLIUTHI, CTOMATOLIMTHI) U IeTeHePaTUBHBIX
(chepoluThI, IIN30LUTHI, TTOWKUIOLUTHI) dopMm [3].

VY IpakTUYecKN 3IOPOBBIX JIIOASH KOJIMYECTBO
SPUTPOLIMTOB MPABWIBHOU (POPMBI (IUCKOLIMTOB)
HaxoguTcs B Tipemenax 75,2+1,3%. Yuciio mepe-
XOOHBIX (OpPM, CHOCOOHBIX TIPU OJArONMPUSATHBIX
YCJIOBUSIX BHOBb IIPUMHUMATh IMpPaBUIbHYIO (opmy,
cocraBisgeT okono 12,86+0,38%. Ha nmoaio spu-
TPOLIMTOB, YTPATHUBIIMX CIIOCOOHOCTH IIPUHHMATh
HEOOXOAMMYIO UISI HOPMaJIbHOTO (DYHKIIMOHUPO-
BaHus dopmy, npuxoautcs 1,2+£0,6%. [1pu paznuy-
HOM MaTOJIOTUHX 3TOT IT0Ka3aTeslb MOXKET IOCTUTATh
11,2-26,0%.

N3MeHeHue GopMbl 3pUTPOLIUTOB MOXKET OBITh
pe3yJIbTaTOM HapyIIeHUsI COCTOSIHUSI KJIETOYHOM
MeMOpaHBbl TIOf AEWCTBMEM BCETO CIIEKTpa SHIO-
M 9K30TC€HHBIX (DAKTOPOB, T.€. KIETKM MOTYT IIOJI-
BEpraTbCs pa3InIHBIM O0OPaTUMBIM 1 HEOOPaTUMBIM
TpaHcopMaLMsIM U UATU 2-Msl MIyTSIMU: DXUHOLIU -
TapHbIM U CTOMaTOLIMTAPHBIM.

Ha wHacTosmii MOMEHT BBISIBIIEH PsII 3XWHO-
OUTOTEHHBIX M CTOMATOILIMTOTeHHEIX areHToB. [1po-
TPECCUPYIOIINE CHIDKEHNE CIIOCOOHOCTH BXIHO-
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PucyHok 1. CooTHOLEeHMe fecTPyKTUBHbIX hOpM
3pUTPOLIMTOB

Figure 1. Ratio of destructive erythrocyte forms
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Figure 2. Ratio of transitional erythrocyte forms
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PucyHok 3. MNoka3aTtenb koMneHcaTopHoN TpaHcdopmaumu
Figure 3. Index of compensatory transformation

LIMTOB K JedopMaliMd HPOUCXOAUT IapajuleIbHO
¢ yMeHbIlleHueM AT®, HaKOIUIEHUEM KaJIbLIYs U U3-
MeHeHueM (opMbl sxuHoLuTa. CTOMaTOLMTapHBIH
MNyTh OOYCIOBJEH CHMXEHUEM TpaHCMeMOpaHHOTO
rpagueHTa pH, 94To MOXeT MHrMOMpPOBaTh KaJIbIIM-
€BBIl HACOC M BEI3BIBATh XapaKTepHBIC M3MEHEHMUS
GOpMBI KJIIETOK MO KaJbLINii-3aBUCUMOMY MeXa-
HU3MY [6].

Pe3ynbTaThl 1 00CYyXaeHe

B xome uccnegoBaHust HaMu BbIsIBIIeHaA (puc. 1)
noctoBepHO (p < 0,05) 6oJiee yacTasd BCTPeYaeMOCTb
JIECTPYKTUBHBIX (DOPM 3PUTPOLIMTOB Y NeTeil ¢ OpOH-
XUaJbHOM acT™MOi (2,6%) B CpaBHEHUH CO 3[10POBHI-
mu (0,8%) ¢ mipeobaamanueM cheponuton (0,55%
1 0,1% COOTBETCTBEHHO).

B cBoto ouepenp mepexomHbie GOPMBI B IIEJIOM
noctoBepHO (p < 0,05) yallle BCTpevyaroTcsl B TpyIIIe
cpaBHeHms (39,9% npotus 34,12%), omHAKO cTOMa-
TOLMTHI MOYTHU B IATh pa3 vaite (p < 0,05) otMedeHbI
B KPOBU y JIeTell ¢ OpoHXMaNbHOI acTMoOil (puc. 2),
TO €CTb JUISI 3TOM HO30JIOTUM XapaKTepeH CTOMAaTo-
IIMTAapHbIN ITyTh TpaHCHOpMAalIMK, YTO AeIaeT Majlo-
BEPOSITHBIM OOBSICHEHUE 3TUX M3MEHEHUI KaK BTO-
PUYHBIX, BBI3BAHHBIX TUTTOKCHUEN.

M p. cpasHeHus
Comparison group

HMHTeTpaIbHBIM KpUTEPUEM BO3MOKHOCTEH MEM-
OpaHBbl BEpHYTCSI K HOpPME SIBJISIETCSI TIOKa3aTellb
KoMmrieHcaTtopHoii TpaHchopmauuu (ITKT) — co-
OTHOIIICHUE TIEPEXOMHBIX M IECTPYKTUBHBIX (DOpPM,
OH OTpaXkaeT BO3MOXHOCTU aJanTali KJIeTOY-
HBIX MeMOpaH 0e3 rubesn caMoil KiIeTku. B Hammmx
UCCAeIOBaHUAX MoKa3aHo (puc. 3) IOCTOBEpHOE
(p < 0,05) camkenne IIKT y mereil, cTpagarolImx
OpOHXMAJILHOUW acTMO#, B CpaBHEHWU C MpaKTUYE-
CKU 310pOBbIMU (2,1 1 3,5 COOTBETCTBEHHO).

B xauecTBe Hanboee 0OBEKTUBHOIO TapaMeTpa,
OTIPENEIISTIONIETO0 CTENeHb TSKECTH OpOHXMATbHOMN
acTMbI, HAaMM BBIOpaHa OIlcHKa (PYHKIIMWA BHEITHE-
ro npixaHus. B xome aHanm3a TaHHBIX UCCICIOBAHUS
oKa3aHa IOCTOBEpHAsI CWJIbHasi oOpaTHas KOp-
peasiuoHHas cBsa3b (R = -0,82) Mexnay mokazare-
neM ODBI1 u KondecTBOM cPeponaoB, a TAKKeE 10-
CTOBepHast CUJIbHAS IIpsIMast KOPPEISIIIMOHHAS CBSI3b
(R =0,76) mexny ypoBHem O®BI1 u ITKT.

BbiBOAbI

IlIpoBeneHHbIE MCCAETOBAHUS TIO3BOJISIIOT Cle-
JIaTh CJEIYIOIINE BbIBOIBI:

1. ¥ 60abHBIX ¢ OPOHXMAJBHOM aCTMOI OTMeYa-
IOTCSI UM3MEHEeHUs1 TpaHchopMalluu 3SPUTPOLIMTOB
IO CPaBHEHUIO CO 3I0POBBIMU AE€THMMU.

2. UMeetcs mIpsiMasi 3aBUCUMOCTh MEXIY CTelIe-
HBIO TSDKECTHU 3a00JIeBaHUS U BhIPAXKEHHOCTBIO 13-
MeHeHUl TpaHchopMaLlii MEMOpPaH PUTPOLIUTOB.

BrimrensnoxkeHHOE CTaBUT BOIIPOC 00 MCIIOJIb30-
BaHUM MOKa3aTeseil TpaHchopMalliu 3pUTPOLIMTOB
IUISI CKPpUHUHTOBOM OLIEHKM COCTOSIHUS KJIETOYHBIX
MeMOpaH y AeTel ¢ BBICOKMM PUCKOM OpOHXUAJbHOM
acTMbl U 3(HEKTUBHOCTU KOMITOHEHTAa KOMILIEKC-
HOI Tepaluu Npu JaHHOW IMaTOJIOTUM, HAapaBJIeH-
HBIX Ha YMEHbIIIEHHE TUIIEPPEaKTUBHOCTH OPOHXOB
MyTEM CTaOUINU3ALUN KIETOUYHO MeMOpaHBbI.
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