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Ilenp MccemoBaHMA: OLIEHUTh BO3MOKHOCTD IIPMMEHEHNS IIOIIPM3alMOHHO-MHTep(epeHIIMOHHO MUKPOCKOIINA
1711 MOP(OTIOTMUECKOI MArHOCTUKY OCOOEHHOCTE (heTalbHbIX SPUTPOLIITOB B TKAHIX.

Marepuansl n MeTORBI. VcI0p30BaHbI MasKi KPOBH, OTPAOOTAHHbIE B XO€ JIeUeOHO-IMarHOCTIYECKOTO IIpolecca,
¥ TUICTOJIOTMYECKNE Cpesbl, IPUTOTOBJIEHHbBIE 3 ayTOIICUITHOTO MaTepuaia. IIpy nuarHocTuke NpUMeHAICS MOJApU3alii-
ouHo-uHTrepdepenimonnsi Mukpockon PZO BIOLAR PI ¢ mukpodoromerpuueckoi Hacagkoit UPI mus ompenemeHmst
OITMYECKO IIJIOTHOCTM ¥ MephI CBETOIIPONYCKaHMS B SpUTpoLMTaX. MeTom IOMApM3al[IOHHO-MHTephepeHIMOHHOI!
MMKpPOCKOIIMIY CIIOCOGCTBOBAJ M3YUEHMIO OIITIUECKIX CBOJICTB B OTJEJIBHBIX SPUTPOLMTAX.

CpaBHUBaIM ONTMYECKUE CBOMCTBA SPUTPOITOB, COEPIKAII[X TeMOIJI00MH (eTaNbHOrO TUIIA, M SPUTPOLUITEI C Te-
MOTJIOOMHOM B3pocCioro tuna. Pasimune B cocTaBe CTPYKTYpBI SpUTPOLIATOB OIIPeRessIO PasHUIY B CBETOIPOITY CKAHUM
n cBeronpenomieHuy. Ilo pesysnbraTaM CBETOIIPOIYCKAHMS BBIIOJHEH pacyeT ONTUUECKO IUIOTHOCTM (PeTaybHBIX U
B3pOCJIBIX SPUTPOLNUTOB. B IIpoBeleHHOM MCCIeTOBAHNM KJIMHMUYECKMX Ma3KOB KPOBI y IallIeHTOB HEOHATAJLHOTO IIe-
profaa 6BLIO BHIIOJIHEHO 60 3aMepoB Ko3dduumeHTa CBeTOIpONycKanns 1 60 aHAJOTMYHBIX MICCIeTOBAHNII Y IAIlIeHTOB
TPYIIbI CPaBHEHMS — JIAIL cTaplie 18 jer.

IIpu mccaenoBaHMM ayTOIICUITHOTO MaTepuaja IpoBefeHo 120 usMepeHUit K03¢dUIMeHTa CBETOIPOYCKAHNS SPUT-
pOLMTOB B 00pasLax TKaHel IIJIalleHThI (BOPCUHBI XOPMOHA U MeKBOPCIHYATOM IIPOCTPAHCTBE).

PesyabTars1. OnpeneneHne oNTHUECKNUX CBOVICTB 3pUTPOLNTOB IIPOM3BOANIOCH KaK B Ma3KaX KpOBIU, TaK I B IIpemna-
paTax TKaHejl IIJIalleHThI. DPUTPOUUTHI B MasKax KpoBu ¢ HbF nmenn nmoBsiiie HHBIN K03 PULIMEHT CBETONPOITYy CKaHMS 10
OTHOLIEHNIO K OIITUUECKUM CBOICcTBaM spurpounutos ¢ HbA B rpymme koHTpois. B xone mccieqoBaHms TKaHell Al HThI
BBISBJIEHO, UTO TI0Ka3aTeJN ONTINYECKOI IIJIOTHOCTY MaTepMHCKuX sputpouutos ¢ HbA B spurponnrax MeKBOpCHHYATOTO
IIPOCTPAHCTBA OTIMYAIICH O0OJlee BBICOKMMI 3HAUEHMSIMI IT0KasaTeseil 110 CPAaBHEHUIO C ONTIYECKOI IIOTHOCTBIO SPUT-
pounros mnoxna ¢ HbF B cocymax BopcuH xopmoHa.

3aximrouenue. OmpenesieHne pasanumii B pU3MKO-ONTUUECKMX CBOIICTBAX SPUTPOLMTOB C (PeTaTbHBIM ¥ B3POCIBIM
TeMOIJIO0MHAMY IT03BOJIIET OIpeNesNTh IPMHAIEeKHOCTh SPUTPOLMTOB KaK B MasKaxX KPOBM, TaK M B MEKBOPCUHUATOM
TIPOCTPAHCTBE ITalleHThI.

KnroueBple cioBa: IONAPU3alMOHHO-MHTEp(epeHIMOHHAsT MUKPOCKOIIMS; HOBOPOKAECHHBIN; (eTalbHbIe 3PUTPO-
LUTHI; IIALIEHTA.
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Baxnerimeil mpo6aeMoil COBpeMEeHHOI HeoHa-
TOJIOTUM SIBJIETCI BBIPAOOTKA reMOTpaHC(Y3MOH-
HOJ TaKTUKU Y HOBOPOXKIEHHBIX HETeN (1, 2].

Tpaucdysus KpoBM OT B3POCIOTO AOHOpPA pe-
LUIIMEHTY [IePUOa HOBOPOKIEHHOCTI POPMUPYET
YHUKJIbHYIO, HOBYIO II0 CTPYKTYp€ I COCTaBY Cpe-
ny. Kak crencrBue, B KpoBu pebeHKa MIPOUCXOTUT
CMellleHJIe TPeX TUIIOB 3PUTPOLIUTOB:

1) SpUTPOLUTHI JOHOPA C B3POCIBIM THUIIOM Te-
mornobuna (HbA);
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2) SpUTPOLIUTHI HOBOPOKIEHHOTO C (peTaNIbHBIM
turiom remoriaotuua (HbF);

3) 9pUTPOLIUTHI HOBOPOXKAEHHOIO C B3POCJIBIM
turiom remorinoouna (HbA) [3].

JlaHHast 0COGEHHOCTh YCIOXKHSIET MOPQOIOru-
YecKue U LMUTOJIOTMYECKIE MCCIENOBAHUSA U OIpe-
HensieT HeoOXOMMMOCTh AAJIBHENIIEr0 COBEpIIEH-
CTBOBAHNS METOMOB BU3yAIU3aLMU PA3INUIUIl B
KJIETOUHBIX IPYIIIIAX.

Ilenp mMccaemOBaHMS: OLIEHUTH BO3MOYKHOCTD
MPUMEHEHNS TOJIAPU3AOHHO-NHTEPPEPEHLINIOH-
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HOJI MUKPOCKONINMM My MOPGOJIOrMUecKoi aua-
THOCTMKY OCOOEHHOCTell (peTasbHBIX IPUTPOLIATOB
B TKaHAX.

MATEPHAIJIBI U METOIBI
NCCIIENOBAHUA

PabGora Gasmpyercs Ha pesysbpraTax aHajusa
KIMHUYECKUX U JIA0OPATOPHBIX NAHHBIX OTHEJe-
HUJT HEOHATOJOTUU ¥ Pe3yJIbTaTOB MCCJIETOBAHUI
B [IATOJIOTMUECKOIT aHATOMUN. B KauecTBe 00BEKTOB
JICCTIEOBAHMS MICIIOJIb30BAaHbI Ma3K! KPOBH, IIOJTY-
UeHHbIE o pe3yipTaraMm neueGHO-
IMarHOCTIUECKOTo IIpoIecca, ¥ TUCTOJIOTMYECKIe
Cpe3bl, IIPUTOTOBJIEHHBIE 13 ayTOIICUITHOTO MaTe-
puana. IIpy MHCTPYMEHTATIBHOI AMArHOCTMKE JIC-
[OJIB30BaH  IOJIAPU3ALMOHHO-UHTEP(EPEHIINMOH-
g1 Mukpockon PZO BIOLAR PI co cnenmanusmn-
poBaHHOIT MuKpodoromerpmueckoit Hacamgkor UPI
DI OIIpeNeJIeHNUsT OITUYECKOI IIOTHOCTH M MepPhI
CBETOIIPOIYCKAHNUSI B BBIOpAHHBIX 00pasia, uTo
II03BOJIATIO OIIPENENIATh CTEIIeHb ITOIVIOIEHNS CBe-
Ta QasoaMmuntygHbIMI oOBekTamyu. CyGcrparom
JICCTIEIOBAHMS SBJIIVCh SPUTPOLIUTHI, COMEpIKa-
e remoryiobun ¢eransuoro Tuna (HbF), u spur-
pouutel ¢ remoriobmaom B3pocioro tmma (HbA).
Pasnuume B cocTaBe CTPYKTypBI MCCIIETYyEMBIX
SPUTPOLUTOB OIPENesAI0 PasHUIy B CBETOIPO-
IIYCKaHUM M CBETOIIPEJIOMJIEHUM — TaK KaK 3PUT-
POLIAT ABJIAETCHI OITUUYECKM IIPO3PAuHON CPeoIL.
B npoBeieHHOM MCCIeTOBaHUM KIMHUYECKNX Mas-
KOB KpOBU y Mal[IeHTOB HEOHATAJIBHOTO IEpUoia
OBLIO BBIIIOJIIHEHO 60 3aMepOB KoapduimeHTa CBe-
ToIponycKanud 1 60 aHaJOTMUHBIX MCCIeTOBaHUIL
y IalMeHTOB TPYIIbI CpaBHEHUS — JIMI[ CTapIile
18 set. MccmeqoBaHms MPOBOOMIINCH IO IIPVHLINITY
CIIyYallHOM BBIOOPKM KJIMHNUECKMX ITOKa3are-
e [4].

[Ipu mccnemoBaHUM ayTOICUITHOTO Marepuaia
npoBefeHo 120 m3mepeHuit KoadduimeHTa cBero-
MPONYCKAHUSA SPUTPOLUUTOB B oOpasumax TKaHell
IUTALIEHTH! (BOPCUHBI XOPMOHA ¥ MEKBOPCITHUATOM
npoctpaHcTse) [5].

[lIo 3aduKCUpOBAHHBIM pe3yJbTaTaM CBETO-
MPOITyCKAaHUs BBINOJHEH pacyeT OITUUECKOI
IUIOTHOCTY SPUTPOLIUTOB C Pa3IMYHBIMU CTPYK-
TYpHBIMU TeMorioOuHamu. Vcmonap3oBaHMe MeTO-
b197837¢ MOJIIPU3ALMOHHO-MHTepdePEeHIIMOHHOIT
MUKDPOCKOIIMY II03BOJIWJIO M3Yy4YaTh OITUYECKIE
CBOJICTBA OTHEJIBHBIX KJIETOK B oOpasuax. B mccie-
MOBAHMAX JICIIOJIb30BAJIOCh OKpAIlIMBaHIeE IIpera-
paroB KpoBu 110 POMaHOBCKOMY M TKaHeJI ILIarieH-
TBI FeMATOKCYJIMHOM U 303MHOM [6].

Pe3ynbTaThl BBIIOJHEHHBIX MCCIELOBAHMUIT 00-
paboTaHbl IpU MOMOIIM pecypca «AHammM3 HmaH-
HBIX» IIaKeTa IPOrpaMM MaTeMaTH4ecKO CTaTu-
crukn Excel ¢ mpumeHeHmMEM CTATHMCTUUECKOTO
aHanmmsa «Medstatistic». Cpengune snauenns (M) u
CTaHAApPTHBIE OTKJIOHEHUS (G) MpencTaBIeHBI II0

JaHHBIM COIIOCTABJIEHMSA BapMAlMIOHHBIX PAIOB.
PacripeneneHne Nnpu3HaKoB COOTBETCTBOBAJIO pac-
npeneaeHnIo l'aycca. ITapameTpuueckuin
t-xpurepuit CTblofeHTa MCIIOIb30BAIU IJI CpaB-
HEHVs He3aBUCHUMBIX BBIOOpOK. IIpu aHammse BbI-
TIOJIHEHO COIIOCTABJIEHME HECBA3aHHBIX COBOKYII-
HocTell. KpuTudeckmii ypoBeHb CTaTMCTMUECKON
3HAUMMOCTM OTJIMYMII CPeJHUX BeJWUMH (p) yum-
THIBAJIM IPU 3HaueHUsIX p<0,05. [7]

PE3VJIbTATHI NCCJIENOBAHUA
N X OBCYXIEHUE

[Ipm cBETOBOIT MUKPOCKOIUM C1abas KOHTPACT-
HOCTb IUIOTHO YJIO)KEHHBIX U IPUMBIKAIOIINUX APYT
K OPYTY SPUTPOLIMNTOB, HU3KASI BU3YAIUBALMS Kle-
TOK ¢ GOJIBIINMU ITOIEPEUHBIMIU pazMepaMi I103-
BOJIIET OIPENENSITh TOJBKO KOJMUYECTBEHHBIE U
mopdorornueckue xapakrepuctuku. OgHAKO Cy-
IIECTBYIOT PAX 0COOEHHOCTEN, OO0yCIOBIEHHBIX
TPYZHOMOCTYITHOCTBIO ¥ BBICOKON CTOMMOCTBIO
MIMMYHOJIOTMUECKIX JICCIENOBAHUIT B IIUTOJIOTYE-
CKOJl mpaktuke. [IpuMeHeHUE IMONIPU3ALMOHHO-
nHTepdEPEHIIMOHHON MUKPOCKOIINIL IIPU MCCIIEN0-
BaHUIU CTPYKTYPHBIX 3JIEMEHTOB KPOBU 3aUaCTYIO
ABIIIETCI MAJIOOLIeHEHHBIM MeToxoM. [Ipn momorru
OAHHOTO MeTOAa BBHIMONHIIM CpaBHEHIE II0Ka3a-
Tejlell CBETONPOIYCKAHUSA IPUTPOLIUITOB, CONEpsKa-
umx deransubii remoriobna HbF B Maskax kpoBu
y HOBOPOXXIEHHBIX Aerelt (n=60), 1 3PUTPOIIUTOB,
comepskarux remorsiobus HbA B kpoBu y marueH-
TOB cTapuiero Bospacta (n=60). McciaemoBanue
OCYILIECTBIIAIOCH ITOCJIE 3aBEpIIEeHNS MCIIOJIb30Ba-
HUS MaTepualoB B KIMHUKO-Ia0OpAaTOPHON Oua-
rHocTuKe. [ mM3ydueHMs KaueCTBEHHBIX CBOVICTB
¢ha3oBBIX 0OBEKTOB MBI OIpefessin K03(hdULIMeHT
CBETOIIPOITYCKAHUS U OITUYECKOI IIOTHOCTM KIle-
TOYHBIX CTPYKTYP KPOBM U SPUTPOLIUTOB B TKAHIX
raneHTs! (puc. 1).

OnHoBpeMeHHO ¢ ompefeieHueM (a3oBoro
CABUTA IPOM3BOIIUINM M3MepPEHNE CBETOIPOIYCKa-
HUS wuccrenyemMoro obwekra. $PazoBo-aMILIUTY[I-
HBIIT OOBEKT (IPUTPOLIUT), UACTUYHO ITOTIIOLLIA0-
NI CBET, UM IIOMEpeUHble pPasMepbl KOTOPOTO
MeHBIIle BEJIMYNHBI Pa3IBOEHNS, BU3YIN3NPYETCS
Kak IBa CBETJIBIX pasfeleHHbIX m3obpaxenus. [lo-
BOpauMBas MOJISIPU3ATOP B OQHOM, a 3aTeM B IPY-
rOM HaIIpaBJIEHU, IIOJyUaeM 3aTeMHEHIE CHaUaia
[IepBOTO, 3aTEM BTOPOTO M300paKEHUs UCCIenye-
Moro spurpouura (puc. 2).

11 BBIpAaBHMBAHNS aMIUIMTYObI B IEPBOM U
BTOPOM M300pasKeHUN U IIONyUeHUS MaKCIMAalb-
HOTO BU3yaJIbHOTO 3(¢deKTa PUKCUPOBAIN ITIOBOPOT
MOJIIPU3aTopa CHAvala B OJHOM, 3aT€M B IIPOTH-
BOITOJIOKHOM HAIIPABJIEHMM HA COOTBETCTBYIOLLIVIL
yrou (y). Ilo mokasaTeio yriioB OTKIOHEHUS ITOBO-
pora momspmsaropa (Y2 — Y1) PETMCTPUPOBAIM Be-
JMYUHY YIJIA Y3 — 9TOT YrOJ SIBJISIETCS MepOIl CBe-
ronponryckauus (P) (tabx. 1). [8] Iocie wero mpo-

77



Meoduxo-6uomnoeuueckue nayku / Medicobiological sciences

M3BOAMJIM pacueT MCKOMBIX BEeJIMYMH CBETOIPO-
Iy CKaHUS SPUTPOLIUTOB I10 hopMyJIe:

P= tg2(450—y3)x100%,
rze ys = (Y2—Y1)/2

PesynbraThl BBHIUMCIEHUIT MO3BONWIN PACCUN-
TaTh OITUYECKYI0O ILIOTHOCTH (D) wmcciemyembix
3PUTPOLIUTOB 1O POpMyJIe:

D= LOglo(l/P)

[Ipn cpaBHeHun cpemuux 3HaueHuit (M) yria
Y3 — OIIPeNeNSIONIET0 BEJNMYNHY CBETOIPOIYCKa-
HUs, B rpynnax spurpouuros ¢ HbF u spurporu-
TOB, comeprkarunx remorsodun HbA, B maskax kpo-

fileE

BI pasHmIa cocTaBmia 8,660 mpu p<0.05. [laHHbIE
cpaBHeHMIT cpegHMx 3HaueHmit (M) yruia ys B apur-
pouMTax IIAleHTHI IpeiCcTaBIeHbl B Tabumiie 1.
ITosryuenHbBIE TaHHBIE CBUIAETEIBCTBYIOT O TOM,
4YTO K03((PMUMEHT CBETOIPOIYCKAHNUS B SPUTPO-
LUTaX HOBOPOXIEHHBIX C (eTaJIbHBIM IeMOIJIO0N-
HOM 3HAQUNTEJIbHO IIPEBBIIIAJI aHAJOTMYHbBIE ITOKa-
3aTel B KOHTPOJIBHON TIpymie (3pUTPOLUTHI
B3pociblx). [Ipy cpaBHEHUN BeIMYNH B JCCIEOye-
MBIX 00pasiax — ONTu4ecKas IUIOTHOCTb B 9PUTPO-
LUTaX B3POCJIBIX IIpEBbIIIATa ONTUYECKYI ILIOT-
HOCTB (peTaTbHBIX SPUTPOLIYITOB, YTO IOATBEPIKIa-
J0 00OpaTHYIO 3aBUCUMOCTb IIOKasaTeslell CBETO-
MIPOITyCKaHMS U ONTIYECKOI INIOTHOCTH (TabuI. 2).
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Puc.1. Hom{pmsauMOHHo—MHTep(bepeHuMOHHa;{ MMKpOCKOHI/IS{. Onpenenenme IoKa3areJiell CBEeTOIIPOITyC-
KaHUS OSPUTPOLUTOB B  MEXBOPCUHYATOM IIPpOCTpaHCTBe IuTarneHTBI. OKpacka TIeMaTOKCIJIMHOM

1 203MHOM. %400.

Fig.1. Polarization-interference microscopy. Determination of indicators of light transmission of erythrocytes in the interstitial space

of the placenta. Stained with hematoxylin and eosin. x400.

C

Puc. 2. Tongpusaumonno-naTeppepeHuMOHHAT MUKpocKomnus. Criocod m3mMepeHUs MOKasaTeJlell CBETO-
MPONYCKaHUA SPUTPOLUTOB. Ma3ok KpoBH, okpacka 1o Pomanosckomy, x400. Pa30Bo-aMIUIUTY JHBI OOHEKT —
SPUTPOIINT: a) BUAEH KaK [Ba CBETJIBIX pa3flesleHHBIX M300pakeHUs; b) 3aTeMHeHIe MEPBOTO M300paKEHUS
9PUTPOIINTA; C) 3aTeMHEHIE BTOPOTO M300paKEHNUS SPUTPOLIITA.

Fig. 2. Polarization-interference microscopy. A method for measuring the light transmission of erythrocytes. Blood smear, Roma-
novsky coloring, x400. Phase-amplitude object — erythrocyte a) is visible as two light separated images; b) darkening of the first image

of the erythrocyte; c¢) darkening of the second image of the erythrocyte.
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Cieqyer OTMETUTb, UTO IUIAI[EHTA SBJISETCS
YHUKQJIBHBIM OPTaHOM, B KOTOPOM OJ{HOBPEMEHHO
MPUCYTCTBYIOT PA3JIMYHbIE TUIBI IPUTPOLIUTOB U
reMorio0mHoB. OnpeaeseHbl CBETONPOITyCKAHIE U
ONTMYEeCKass IUIOTHOCTh aputpountoB ¢ HbF
B 60 oOpasiax TKaHeil ILTAI[eHTHI. B cocymax Bop-
CUH XOPUOHA CONEPKATCsA (eTaIbHble SPUTPOLIATEI,
a B MEXBOPCIUHYATOM IIPOCTPAHCTBE MATEPUHCKIIE
SPUTPOLMTEI C B3POCIABIM TUIIOM TIeMOIJIOOMHA.
[Ipn wumcciaemoBaHuu paHHAs MOPQOIOrMUecKast
0Cc00eHHOCTh OBLIA YUTEHA, U ONpeNesieHIe OITU-
YECKUX CBOVICTB SPUTPOLMTOB IPOU3BOAVIIOCH pas-
IEeJbHO — Ha YPOBHE BOPCUH XOPMOHA UM MEKBOP-
CHHYATOTO IIPOCTPaHCTBA [9].

B xome mccienoBaHus TKaHeI IJIALIEHTHI BBISB-
JIeHO, YTO ITOKa3aTesV OITHUYECKON IJIOTHOCTY Ma-
TepuHCKUX spurpounutoB ¢ HbA B spurporrax
MeXBOPCMHUATOTO IIPOCTPAHCTBA OTIMYAINCH 6O-
Jlee BBICOKVIMM 3HAUEHUSMM ITOKa3aTeJeil 10 CpaB-
HEHUIO C OITMYECKON IUIOTHOCTHIO SPUTPOLIATOB
mwrona ¢ HbF B cocymax Bopcun xopuona (1abi. 2).
OPUTPOLIMTEI COCYLOB BOPCUH XOPVMOHA ILTAI[EHTHI
¢ HbF umenu moBbIIeHHBIN K03()(UUMEHT CBETO-
[IPOITYCKAHVIS 110 OTHOIIEHNIO K OIITUYECKUM CBOTL-
CTBaM MaTepMHCKUX spurporuroB ¢ HbA, Haxoms-
IIXCI B MEXBOPCUHUYATOM  IIPOCTPAHCTBE.

Tabmma 1
Table 1

CpaBHeHMe cpenHUX 3HaueHUiT (M) yIuia y3 B 9pUTPOIIUTAX KPOBY UM TKAHEI IIJIAIlleHThI

Comparison of the mean values (M) of the angle y3 in red blood cells and placental tissues

SpuTpouTh (Ma3Ky KPOBM)
Red blood cells (blood smears)

Spurporure! ¢ HbF Spurporutel ¢ HbA
Erythrocytes with HbF Erythrocytes with HbA
Y1 Y2 Y3 Y1 Y2 Y3
23.40 73.12 24.86 15.73 82.77 33.52
M = y3 sputpountsl ¢ HbA — y3 spurpormrer ¢ HbF 8.66
M = y3 erythrocytes with HbA — y3 erythrocytes with HbF
SpuTpouuTsI (IIAleHTA)
Red blood cells (placenta)
Spurporure! ¢ HbF Spurporutel ¢ HbA
Erythrocytes with HbF Erythrocytes with HbA
Y1 Y2 Y3 Y1 Y2 Y3
24.03 75.72 25.84 15.40 84.30 34.45
M = y3 sputpountsl ¢ HbA — y3 spurpormrer ¢ HbF 8.61
M = y3 erythrocytes with HbA - y3 erythrocytes with HbF
IMpumeuanue: yriioBsle BeaTudnHbl (Y1, Yz, Y3) 0003HaUeHBI B rpagycax. p<0,01. n=240.
Note: The angular magnitudes (y;, Y2, y3) are indicated in degrees. p<0.01. n=240.
Tabnuna 2
Table 2

CpaBHenme cpenHux BeanmduH (M) k03¢ PnLIMeHTOB CBETOIPOIYCKAaHMS I ONITUYECKOI ITIOTHOCTI
B 3pUTPOLUTAX KPOBU M TKAHEI IJIalleHThI

Comparison of average values (M) of light transmission coefficients and optical density in erythrocytes of blood and placental tissues

SpI/ITPOLU/ITLI B Ma3KaX KpOBU

Red blood cells in blood smears

SpI/ITPOLU/ITI)I B IIp€ItapaTax IlJIall€HThI

Erythrocytes in placenta soeciements

(beTaJII)HI)Ie B3pOCJII)Ie (beTaJII)HI)Ie MaTepI/[HCKI/[e
fetal adult fetal adult
(n=60) (n=60) (n=60) (n=60)
P D P D P D P D
13.45+0.5 0.87+0.01 4.13+0.3 1.38+0.04 12.07+£0.4 0.92+0.01 3.47£0.2 1.46+0.02

OKpacka I10 POMaHOBCKOMY OKpacCKa re MaTOKCMJITHOM ¥ 3031MTHOM

Romanovsky coloring staining with hematoxylin and eosin

ITpumeuanue: P — xoappuumeHT cBeTonponyckaunms (%); D — ontudeckas mrotHocTs (Bell); p<0,05. n=240.

Note: P - the light transmission coefficient (%); D - the optical density (Bell); p<0.05. n=240.
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Omnpenenenue pasmmunit B ¢usuxo-
OIITUUECKUX CBOIICTBAX SPUTPOLUTOB € (heTaTbHBIM
M B3POCJIBIM TeMOTJIOOMHAMU II03BOJISIET OIpee-
JINTh TPUHAJIEKHOCTh IPUTPOLIUTOB B MEKBOP-
CHMHYATOM IIPOCTPAHCTBE IUIALleHTHI. [Ipn o6GHapy-
JKEHUY MHOTOUMCIIEHHBIX 3PUTPOLIUTOB C (eTanb-
HBIM TeMOIJIOOMHOM B MEKBOPCHHYATOM IIPO-
CTPAHCTBE MOKHO YTBEPKAATh O HAPYILIEHUU Lie-
JIOCTHOCTH ILTalleHTapHOTo Gapbepa. Ilpu passutun
aputpobiacrosa IUIOfAa MIM T€MOJIUTUUECKOI 6o-
JIe3HN HOBOPOXKIEHHOTO IIPOMCXOMNUT BBIPAOOTKA
B OpraHmM3Me Marepyu CHenupuuecKux aHTUTE,
HAIIPABIEHHBIX IPOTUB AHTUTEHOB SPUTPOLIUTOB
IUI0f1a, YTO OOYCJIOBIMBAET MMMYHHBIN T'eMOJI3
y IIoga u HOBOpoOkHeHHOTo. CHIDKEHME comeprKa-
Hus spurpountoB ¢ HbF compoBoxmaercs ymeHb-
[IIEHVEM CPOMACTBA 0OIIEero reMOTIO0MHA HOBOPOK-
DEHHOTO K KMCIOPOLY U pa3BuTmeM rurmokcuu [10].

[IpnmeneHne MeTona MOJIIPU3ALIOHHO-
nHTepDEPEHIIMOHHON MUKPOCKOIMM TIPU OUATHO-
CTUKE OOIIMPHOrO KPOBOM3MMAHUA U3 (DETATBHBIX
COCYOB B IIPOCTPAHCTBO, 3aIIOJHEHHOE MATEPUH-
CKOJl KPOBBIO, CIIOCOOCTBYET OIpeNeeHNI0 B TKa-
HSIX IUTALIEHTHI MOP(QOJIOTUMUECKUX CyOCTpaToB
rpymnms! 3a6oseBaHni, GOPMUPYOIINX UMMYHHbBIE
peakuum opraHusMa Marepu Ha (eTasbHbIe IPUT-
porurel. [IprueM maHHBI METOHA ITO3BOJISET MU-
bepeHIIMPOBATh WUCCIIEAYEMBIE SPUTPOLUTHI 0Oe3
JICIIOIb30BAHMS METOLOB MMMYHOTVICTOXMMUMY, UTO
3HAUMMO OJId OUATHOCTUKIU TE€MOJIUTUYECKON 0o-
JIe3HM HOBOPOYKIEHHOTO, TeMOIUTUUECKOI aHEMU
HOBOPOKOEHHOTO, THUIepOMInpyOnHeMu HOBO-
POKIOEHHOr0, BOMSHKM 1urofaa [11].

KOH®JIUKT MHTEPECOB
ABTOpBI JeKJIapUPYIOT OTCYTCTBYE SBHBIX U IIOTEH-
UMAIbHBIX KOH(QJIVKTOB MHTEPECOB, CBSI3AHHBIX C IIy0-
JIMKAIMe HACTOSII e CTaThI.

NCTOYHUKUN ®PMHAHCHUPOBAHUA
ABTOpBI 3asgBIAIOT 00 OTCYTCTBMM (PUHAHCUPOBA-
HUA.

JIMYHBIN BKJIA]T ABTOPOB

T'epacbkus W.B. — paspaboTka MIeHOI KOHLIEMINI
u [usaitHa paboThl, HamucaHue CTaTby; lepach-
kuH B.A. - paspaboTka CTPyKTypbl aHaIM3a ¥ WUHTEP-
npeTanysa KIMHNYECKUX NaHHBIX, IIpOBEpKa MHTeJJIeK-
TyaJIbHOTO cofepKaHus crarby; Tpodumos B.A. — okoH-
yaTesJbHOE YTBEpKAeHME PYKOIMCU CTAaThbU K IIPENCTOsI-
el ny6amkanuy; Bimacosa T.M. — mpoBepka Kpurude-
CKJ Ba)KHOTO MHTEJUIEKTYaJIbHOTO cofepkaHus; ['epack-
kuHa H.B. — o6paboTrka 1 mHTEpIpeTalys JaHHBIX reMa-
TOJIOTMYECKOTO aHaNM3a, OKOHUATEeJbHOe yTBepKIeHMe
PYKOINCK K TyOIMKALII.

COOTBETCTBMUME TIIPUHIIMUIIAM 95TUKU
Hcnonp3oBaHHbIE MeETOObBI IIOJIHOCTHIO COOTBET-
CTBYIOT 3TMYECKMM CTaHAapTaM I He IIpOTHBOpedaT
IIpaBMJIaM IIpoBefeHMs ucciaenoBaHuii. IlpencrasieH-
Hble JaHHBIE OCHOBAaHBI Ha pe3yJbTaTaX MUKPOCKOIUM
IIpenaparoB KpPOBU, MCIIOJIb30BAHHBIX IIPU IIPOBEAEHUN
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KIIMHMKO-JIA00PAaTOPHBIX 00CIeOBaHMII B XOfe Jeued-
HO-AMAarHOCTUYECKOTO Ipollecca.

OmnpeneneHne ONTMUECKUX ITapaMeTPOB 3PUTPOLU-
TOB IJIALIEHTBI OCHOBAHO Ha JaHHBIX I1aTOJIOTOAHATOMMU-
YeCKUX JICCIeOBAaHUII IIpM NPUMEHEHUU IIoJIIpU3alii-
OHHO-UHTeP(EPEHIIMOHHO MUKPOCKOIINA.
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USE OF POLARIZATION-INTERFERENCE MICROSCOPY TO DETERMINE THE OPTICAL
PROPERTIES OF FETAL ERYTHROCYTES IN TISSUES

© Geraskin LV.", Geraskin V.A., Trofimov V.A.Z, Vlasova T.I.Z, Geraskina N.V’

' Privolzhsky Research Medical University (PRMU)
10/1, Minin and Pozharsky Sqr., Nizhny Novgorod, Nizhny Novgorod region, 603005, Russian Federation

?National Research Mordovian State University named after N.P. Ogarev (N.P. Ogarev MSU)
68, Bolshevistskaya Str., Saransk, Republic of Mordovia, 430005, Russian Federation

*Nizhny Novgorod Regional Children's Clinical Hospital (NRCCH)
211, Vaneev Str., Nizhny Novgorod, Nizhny Novgorod region, 603136, Russian Federation

Objective: to evaluate the possibility of using polarization interference microscopy for morphological diagnostics of fe-
tal erythrocytes in tissues.

Materials and methods. Blood smears used during the diagnostic and treatment process and histological sections pre-
pared from autopsy material were used. During the diagnosis, a polarization-interference microscope PZO BIOLAR PI with
a microphotometric nozzle UPI was used to determine the optical density and the measure of light transmission in erythro-
cytes. The method of polarization-interference microscopy contributed to the study of optical properties in individual eryth-
rocytes.

The optical properties of erythrocytes containing fetal-type hemoglobin and erythrocytes with adult-type hemoglobin
were compared. The difference in the composition of the structure of erythrocytes determined the difference in light trans-
mission and refraction. Based on the results of light transmission, the optical density of fetal and adult erythrocytes was cal-
culated. In the conducted study of clinical blood smears, in neonatal patients, 60 measurements of the light transmission
coefficient and 60 similar studies were performed in patients of the comparison group - persons older than 18 years.

In the study of autopsy material, 120 measurements of the erythrocyte light transmission coefficient were carried out
in placental tissue samples (chorionic villi and interstitial space).

Results. The optical properties of erythrocytes were determined both in blood smears and in placental tissue prepara-
tions. Erythrocytes in blood smears with HbF had an increased light transmission coefficient in relation to the optical prop-
erties of erythrocytes with HbA in the control group. During the study of placental tissues, it was revealed that the indica-
tors of the optical density of maternal erythrocytes with HbA in the erythrocytes of the interstitial space differed in higher
values of indicators compared with the optical density of fetal erythrocytes with HbF in the vessels of chorionic villi.

Conclusion. The determination of differences in the physico-optical properties of erythrocytes with fetal and adult
hemoglobins makes it possible to determine the affiliation of erythrocytes both in blood smears and in the interstitial space
of the placenta.

Keywords: polarization interference microscopy; newborn; fetal erythrocytes; placenta.

Geraskin Ivan V. — Post-graduate student at the Department of Normal and Pathological Physiology, PRMU, Nizhny Novgorod,
Russian Federation. ORCID iD: 0000-0003-3978-2268. E-mail: ivan geraskinl9@mail.ru (corresponding author)

Geraskin Vladimir A. - Cand. Sci. (Med.), Associate Professor at the Department of Anesthesiology, Resuscitation and Transfusiol-
ogy, PRMU, Nizhny Novgorod, Russian Federation. ORCID iD: 0000-0002-0607-7004. E-mail: gvarm@mail.ru

Trofimov Vladimir A. — Dr. Sci. (Biol.), Professor, Head of the Department of Genetics, N.P. Ogarev MSU, Saransk, Russian Federa-
tion. ORCID iD: 0000-0003-1294-1417. E-mail: geneticlab@yandex.ru

Vlasova Tatyana I. - Dr. Sci. (Med.), Professor, Head of the Department of the Department of Normal and Pathological Physiology
with the course of hygiene, N.P. Ogarev MSU, Saransk, Russian Federation. ORCID iD: 0000-0002-2624-6450. E-mail: v.t.i@bk.ru

Geraskina Natalia V. — neonatologist, NRCCH, Nizhny Novgorod, Russian Federation. ORCID iD: 0000-0002-6312-6538. E-mail:

nvgnn66@mail.ru

CONFLICT OF INTEREST AUTHORS CONTRIBUTION
The authors declare the absence of obvious and potential Geraskin LV. — development of the ideological concept and
conflicts of interest related to the publication of this article. design of the work, writing the article; Geraskin V.A. - devel-
opment of the structure of analysis and interpretation of clinical
SOURCE OF FINANCING data, verification of the intellectual content of the article; Tro-

fimov V.A. - final approval of the manuscript of the article for
the upcoming publication.; Vlasova T.I. - verification of critical
intellectual content; Geraskina N.V. - processing and interpreta-

The authors state that there is no funding for the study.

81



Meoduxo-6uomnoeuueckue nayku / Medicobiological sciences

tion of hematological analysis data, final approval of the manu-
script for publication.

COMPLIANCE WITH PRINCIPLES OF ETHICS

The methods used fully comply with ethical standards and
do not contradict the rules of research. The presented data are
based on the results of microscopy of blood preparations used

during clinical and laboratory examinations during the thera-
peutic and diagnostic process.

The determination of the optical parameters of placental
erythrocytes is based on the data of pathoanatomic studies us-
ing polarization interference microscopy.

Received 04.12.2022
Accepted 25.11.2023

For citation: Geraskin LV., Geraskin V.A., Trofimov V.A., Vlasova T.I, Geraskin N.V. Use of polarization-interference microscopy to
determine the optical properties of fetal erythrocytes in tissues. Humans and their health. 2023;26(3):76-82. DOI: 10.21626/vestnik/2023-

3/09. EDN: XNREHO.

82



