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Pe3rome

[IpoBeneH cpaBHUTEIBHBIN aHANU3 CTPYKTYPHOU OpraHuzanuu JIMMQoy3oB
Pa3HOM JIOKAJIM3AIUU C OLIEHKOM BIUSHUS npeskiamiicuu. [IpoBeieHbl nccnenoBaHus
muMdaTAHdecKre y37Ibl Pa3HOW JIOKATW3AIMK YMEPIIUX JKCHIIWH BO BpeMs
OCpEeMEHHOCTH B JBYX TpYIIIax: KOHTPOJIbHAs, TPYyMMa CpPaBHEHUS — YMEpIIHE
KEHIMHBI OT JPYrHX 3a0o0jieBaHWK M O mpedxiamrcur. OTMHUEYEHO, YTO TIPH
MPEIKIAMIICUU  MOpPOMETprUUYecKre TMoka3areian Mop(hodyHKIIMOHATBHBIX 30H
TuM(dOY3T0B BCEX JIOKAIM3alMi MOJBEPrajuch M3MEHEHUsM. B maparpaxeanbHbIX
muMdoy3nax miIonaab JUMQPOUIHBIX (OJITUKYI, MapaKopTeKca U MIKOTHBIX TsHKEH
pacmmpsiach a 3aHUMaeMasl TJI0IIab APYTUX 30H YMEHbIanack. B OpebKeeuHbIX U
MOJMEYCHOYHBIX JUMQOy3Jax OTMEYanoch 0Ooee JOCTOBEPHOE YBEIUYCHHE
nokazaresied TUiomanau JuM@PouaHbIX (OJUIMKYJIOB M MSIKOTHBIX Tsbkeil. B
MOJICEIe3€HOYHBIX JTUMQOy3Tax OTMEUajIoCh 3HAUMTENBHOE PACHIMPEHUE TUIONIAaN
MapaKkoOPTEKCa U COCTaBJIsIa IOUTH B JIBa pa3a 00JIbIIE YeM KOHTPOJISI TOMU K€ TPYIIIIHI.
B nmansbIx nmuMdoysnax Takke OTMEUajaoch JTOCTOBEPHOE YMEHBIICHHE IUIOMIAIN
KOPKOBOTO TITaja i CHHYCOB MO3TOBOTO CJIOSI.

KiroueBbie ciaoBa: mnpeskiamiicus, JuMdoysen, matoMopdonorus, OTek,

atpodusi, CKIEpO3, pPeTUKYJEe3, JTUMQPOUIHbIC (POJITUKYJIIBI.

Pesrome

[Ipesknamrcusi TabCUpUHU Oaxonaiml OWiIaH Xap XWi JKOMiapja »oiiamran
muMda TYTYHJIAPUHUHT TapKUOWUW Ty3WIUIIMHUHT KUECUH TaxXJWIM amanra

ommpuian. MkkuTa rypyxaa XOMWIALOPJIMK BaKTHAA YJIraH a€JNIApHUHT Xap XWII
Wuna okoWnamran sauM@a TYTYHJIAQpUHU TEKIIUPHUII YTKAa3WIAW: HaA30par,
KOCJIall TypyXy - OOIIKa Kaca/NIMKJIapAaH Ba Mpe3KJIaMIICusgaH yiuraH aémiap,
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Kaiiy STWIMIINYA, [peSKIAMICHSINA Oapua koilmapmarn muma TyryHIapu
MOp(hODYHKITMOHAT COXAIAPUHUHT MOP(QOMETPHK KypcaTKH4uiIapu Yy3rapuiuiapra
yuaparat. [lapatpaxean numda Tyryrnapuaa muMdouns Gomukyiap, mapakopTeKke Ba
myJina TOPTMAJTAPUHUHT MaWIOHA KEHTalIu Ba OOIIKa 30HAIAPHUHT 3rajiad TypraH
MaigoHu Kamaiau. Muak TyTKu4M Ba >kurap octu aumda TyryHiaapuaa JumMbouna
domnuKynamap Ba TMyJdna TOpTMalapud COXach MaMJIOH KypcaTKHujiapu siHaja
WIIOHWIN OIIMIIN Ky3aTwiau. Tamok octu iuMda TyryHIapuaa MmapakopTeKc
MaWJOHUHUHT CE3WJIap/id KEHraluiy Ky3aTWiauO, [Iy TypyX Ha3opaTr TypyXura
HUcOaTaH Aespiid UKKU 06apoOap OIMITaHINTH aHUKJIAHIU. YOy naumda TyryHiapaa
MU KaBaTUHHUHI CHHYCH Ba IMYCTJIOK KaBaTH MalJIOHMHUHT CE3WJIAPJIM TacaiuIiu
Ky3aTHJI]IH.

Kanur cy3aap: npesknamncusi, JuMm@a TyryHH, NaTOMOP(}ONOrus, NIMII,

atpodusi, CKIEpO3, peTUKyJe3, JTuM@ouna QoUuKyJa.

Summary

A comparative analysis of the structural organization of lymph nodes of different
localization with an assessment of the effect of preeclampsia was carried out. Lymph
nodes of different localization of women who died during pregnancy were studied in
two groups: the control group, the comparison group - women who died from other
diseases and preeclampsia. It was noted that with preeclampsia, the morphometric
indicators of the morphofunctional zones of the lymph nodes of all localizations
underwent changes. In the paratracheal lymph nodes, the area of the lymphoid follicles,
paracortex and pulp cords expanded, while the occupied area of other zones decreased.
In the mesenteric and subhepatic lymph nodes, a more reliable increase in the area of
lymphoid follicles and pulp cords was observed. In the sub-splenic lymph nodes, a
significant expansion of the paracortex area was noted and was almost twice as large
as in the control of the same group. In these lymph nodes, a significant decrease in the
area of the cortex and sinuses of the medullary layer was also noted.

Key words: preeclampsia, lymph node, pathomorphology, edema,
atrophy, sclerosis, reticulosis, lymphoid follicles.

AKTYaJIbHOCTh MPOOJIeMbl. AKTYaJIbHOCTh H3y4YeHUsS] JTUMGPOUIHBIX
OpraHoOB MpHU NPEIKIAMIICUM OEPEMEHHBIX 3aKII0YaeTcs B TOM, YTO JaHHask
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NATOJIOTUSl  SIBISIETCS  NPOSIBICHUEM  MMMYHOJIOTHMYECKOIO  KOH(QIIMKTA,
BO3HUKAIOIIETO HAa OCHOBE TI'E€HETUYECKHM OOYCIIOBIEHHON aHTUIE€HHOU
HEOJHOPOJHOCTH OpraHu3Ma Marepu W Iuiona. IIpm HOpMambHOM pa3sBUTHH
OEpEMEHHOCTU AHTUIE€HHAsh HEOJHOPOJHOCTh HE TIPOSBISETCS BCIEICTBUE
CJIOKHBIX UMMYHOOHOJIOTHYECKUX CBSA3EM MEKy OPraHU3MOM MaTepH, IIoaa U
IJIaleHTon. M3ydyeHnre opranHoB MMMYHHOW CUCTEMBI MAaTEPH IIPU OCIIOKHEHHOU
OEpEMEHHOCTH TTO3BOJISIET PACKPBITh MEXaHU3MBI PA3BUTHS MPEIKIAMIICHU.

NMMyHOKOMIIETEHTHBIE ~ KJIETKM  PENPOAYKTUBHOM  CHUCTEMBI  H
pErHoHapHBIX JUM(PATHUECKUX Y3JI0B, pearupysi Ha 3MOpPHOH, 00ecrneunBaroT
MECTHBII UMMYHHUTET MaTKu Ipu OepeMeHHOCTH. OJHOBPEMEHH MPOUCXOJUT
pa3BUTHE OOLIUX, CUCTEMHBIX UMMYHHBIX peakiuii. COOTBETCTBEHHO, B IIEPUO]T
OoepeMeHHOCTH, JIuM(daneHUT MOXKET SABIATHCS  OCIOXKHEHUEM  IOCTe
NEPEHECEHHBIX MH(EKIIMOHHBIX 3a00JIEBAHUA W MPHU MPEIKIAMIICUH 3a CYET
UMMYHHOTO  KOH(UIMKTa MEXJy OpraHM3mMaMud Marepu H  IJIoJa.
PernonapHuelii nuM@aTudeckuil yzen mnpu  (QU3MOIOrHYEecKoi OepeMEeHHOCTH
OTJIMYAETCS OTCYTCTBHEM BTOPHUYHBIX JIMMQPOUTHBIX Y3€JIKOB, YTO MOKET
CBUJETENBCTBOBATE O HE3PEIOCTU I'YMOPAJIBHOIO 3B€Ha HMMMYHHOI'O OTBETa
(2,5,7,10).

W3BecTHO, 4YTO JHUM(pATUYECKUE Y3/bl BBINOJHSAIOT BAXKHBIE H
yHUBEpCUAIbHbIE  (QYHKIMH  TE€MOIMOATHYECKOTO, HMMMYHOIO3THYECKOTO,
3alUTHO-(PUIBTPALIMOHHOTO, 0OOMEHHOTO U PE3epBYapHOro Xxapakrepa. B cBs3u
C 3TUM, SBJISETCA HEOOXOIUMBIM U3YUUTh MOP(POJIOTHUECKHE OCOOCHHOCTH 3THX
GyHKIUH TMMpaTHUECKUX y3J10B NP MPEIKITAMIICUH, YTO [MO3BOJISIET BBISICHUTD
naTOreHeTUYecKne U MOp(QOTreHEeTHUYEeCKHe MEXaHU3Mbl pa3BUTHUS JaHHOU
naToJIoruy. Takke, HET TOYHBIX JAHHBIX, KAKUE FPYIIIIHI 10 JIOKAJTU3ALMH, KaKas
MOp(POoPYHKITMOHAIbHAST 30HA JTUM(ATHUECKUX Y3JI0B OOJBIIE BCETO CTpanaeT
npu npeskinamncuu. [lo atomy uzydenre MophoI0oru4ecKoro COCTOSIHUSI BCEX
MOPPOPYHKIIMOHAIBHBIX 30H JTUM(PATUYECKOTO y3J1a MpU MPEIKIAMIICUYECKON
WHTOKCUKAIIMM  SIBJSIETCS  BaXXHBIM,  TO3BOJSIIOIIMM  JUJII  TTOHMMAaHUS

UMMYHOITATOTCHETHYECKOr0 MexaHu3Ma qaHHo# marojoruu (1,3,6,9).
CtpykTypHas opra#uzanus JuMQOy3JIOB TOJBEPraeTcs CyIIeCTBEHHBIM

peoOpa3oBaHMsIM MPU BO3JICHCTBUU 3K30- M IHAOIKOJIOTHICCKHX (PaKTOPOB, B TOM

JIC IIPpH BHI[OFeHHOﬁ HMHTOKCHKAIIUKU KaK IIPCOKIAMIICHUA U 3dBUCUT OT CHCHI/I(I)I/IKI/I

HUpYeMbIX oOjacteil opraHoB u TKaHei [3,4,6-8]. CyuiecTByroias
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GyHKUMOHATBHAS  CBSA3b  MEXKAY JuM@oy3iaMd  JUKTYeT  HeoOXOJAUMOCTh

UCCIIEIOBAaHUSI OCOOCHHOCTEH MX CTPYKTYpHOM OpraHu3alUy B 3aBUCUMOCTH OT
MIPUHAJISKHOCTH K TONOrpado-aHaTOMUYECKOU TpyTIIIe.

Hear wucciaenoBanuss — MoppoMeTpUYECKU CpPaBHUTEIBHBIN aHan3
CTPYKTYpHOM oOpraHu3aiuu JuM(Oy3JIoB pa3HOW JOKaIM3allUd C  OLIEHKOU
CPaBHUTEIBHBIX CTPYKTYPHBIX KOI(PPUIIMEHTOB pPA3IMYHBIX 30H JTUMEPATHYECKOTO
y3J1a [PU TPEIKIIAMIICHH.

Martepuan u Meroabl HucciaenoBanus. [IpoBeneHbl  uccriegoBaHUS
nuMdaTtuyeckre y3Ibl  pa3HOM JIOKANW3alMM YMEPIIMX SKCHIIMH BO BpeMs
OCpEeMEHHOCTH B JBYX TpPYIIax: KOHTPOJIbHAs, TPYyMMa CpPaBHEHUS — YMEpIIHE
KEHIMHBI OT HECYACTHBIX CIy4YaeB W OIbBITHAS TPYIIIa — YMEPIIHE KCHIIUHBI OT
MpE3KIaMIICUU. [ TUCTOJIOrMYECKOro MCCIEAOBAHMS B KadyecTBe OOBEKTa ObUIM
BBIOpaHbI BHCIEpANIbHBIE — OpBDKECUYHBIN, MapaTpaxealbHbId, MOJANEYCHOUYHBIN U
MOJICENIE3CHOYHBIN  TUM(DOY37bl  pa3HbIX Tomnorpaduueckux rtpynm. JIumdoysisl
¢ukcuposanu B 10%-Hom HeliTpansHOM popmanure. [lanee ciaenoBana KjiaccuyecKas
cxema IMPOBOJIKH U 3aJIMBKU MaTepuasa B mapaduH C MOCIeIyONUM MPUTrOTOBIICHUEM
TUCTOJIOTUYECKHX Cpe30B. ['McToNmornyeckue cpesbl Jeiald MpPOAOJIbHO M BCErjaa
CTpPOTO Yepe3 BOpoTa JIMMQPOY3JIOB, 3aTEM OKpAIIMBAIIA TEMATOKCUIMHOM U D03UHOM,
a3ypoM © D03WHOM. MopdomMeTpruecKuii aHaimu3 CTPYKTYPHBIX KOMIIOHCHTOB
muMmpoy3na ocymecTsisiid B mporpamme Image-Pro Plus 4.1. ¢ mnomombio
MopdomeTpuueckoi cetku [1], KoTopas HakiIageBald Ha cpe3 Jumdoysia.
[TogcunThIBamM KOJIUYECTBO TEPECEUCHUN CETKH, MPUXOISIIMXCS Ha BECh Cpe3 B
I1EJIOM Y pa3AeNIbHO Ha KaXIbIH U3 CTPYKTYPHBIX KOMIIOHEHTOB JuM(poy3ia (Karcya,
KOPKOBOE TUTATO, JTUM(OUIHBIC Y3€IIKH, MapaKOPTEKC, MIKOTHBIC TSKHA, CHHYCHI) C
MepepacuyeToM B IIPOIICHTHI. J{J1s1 cpaBHEHUS CTPYKTYPHOM OpraHu3auy TuMGOoy3710B
Pa3HBIX TONOTrpadUIECKUX TPYII MPUMEHEH METOINYSCKHUHA TTPUEM, 3aKITFOUAFOTITHACS
B CTaHJapTHU3allud OOIIed TUIomaau cedeHus auMmdoysna, Korga ee pasMmep
npunumaetcs 3a 100%. Ilpu 3TOM MOSABISIETCS BO3MOXKHOCTh CPaBHHBATH CTEIECHBb
Pa3BUTHS CTPYKTYPHO-(QYHKIIMOHATBHBIX 30H MEXIY co00i B auM(Oy3i1ax pa3HOM
TonorpauyecKor TpyImIbl. BeICYUTHIBAINCH HEKOTOpPhIE MOP(POPYHKITMOHAILHBIE
KO3(pGUIMEHTH  TUM(ATHUCECKOr0  y37a, IOKa3bIBAalOIIME AaKTUBALUIO  WIIU
riOoupoBanue GyHKIMKU opra"a. B padore ncrnonb30Baal CTaTUCTUUYECKUN METOJ €
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OTIpPENICIICHUEM CpelHeH apu(METHYECKOW, CpPEIHEKBAJPAaTUYHON OIIMOKH U
n0cToBepHOCTH pasinuanid ipu p < 0,05 ¢ momomkto mporpammel StatPlus Pro 20009.

Pe3yabTarhl uccjie0BaHusA U UX o0cy:xaeHue. V3ydeHne mumpaTnaeckux
y3JI0B PA3IUYHON JIOKAJIM3AIMN YMEPIIUX KEHIUH KOHTPOJIBHOU TPYMIbI MTOKA3alo,
YTO 10 MOP(POMETPUYECKUM TMOKA3ATEISAM PA3IUIHBIX MOP(HODYHKIIMOHATIBHBIX 30H
OTJIMYAIOTCA Apyr OT jaApyra. Ilmomaas KOPKOBOTO IIAT MapaTpaxealbHbIX
TUMQOY3JI0B IIHUPE YE€M AHOJOTHMYHOU 30HBI JUM(POY3JIOB APYrUX JIOKaIW3aIUu.
Jlumdounnsie GoMTUKYIBI TUM(POY3I0B BCEX BUIOB JOKATU3AIMU MOUYTH 3aHUMAIOT
OJIMHAaKOBYIO TUIONIA/Ib U B cpelHeM cocTaBisieT 23,1£2,7%, num B OpbDKECUHBIX
auM@oy3nax 3TOT IMOKa3aTell CPABHUTEIBLHO OOJIbIIE YeM JPYTuX JOKalu3aluin
(tabn.). Ilmomamp mapakopTeKca IOJCEIC3CHOYHBIX JUMGOY3JI0B HMela camas
OOJIBIIION TIOKa3aTeslb U B cpelHeM cocTaBisieT 24,6+3,2%, B nuMmdoysnax apyrux
JIOKaJIU3alii 3TOT 1M03a3aTeNb ObLT MEHbIIIE, 0OCOOCHHO B OpbDKEEUHBIX JTUM(]Oy3Iax
(16,4+1,4). Jlumdatuyeckue y31bl B I€JIOM, B YaCTHOCTH HUX OTICJIbHBIC
MOp(hO(DYHKIIMOHATBHBIE  30HBI  TPU  TPEIKJIAMIICMM  HUCIBITBIBAIOT  Kak
byHKIIMOHAIBHBIE, TaKk ©W MOp(OJOrHYEeCKUEe HaNpsHKEeHHOCTH. OTMeuaercs
JIOCTOBEPHBIE U3MEHEHHUS MPOIEHTHBIX COOTHOIICHUHN BceX MOPHOPYHKIIMOHATBHBIX
30H TMapaTpaxeanbHbIX, OpBDKEEYHBIX, MOAMCUYCHOYHBIX U  IOJCEIE3EHOUYHBIX
TUM(}aTHYECKUX Y3II0B.

OtMmeuancs TOT (akT, 4TO MPHU MPEIKIAMIICHU MOPPOMETPUUECKHUE MOKA3ATEIH
MOp(hODYHKITMOHATBHBIX 30H JUM(OY3JIOB BCEX JIOKAIM3AIMiA IOJABEPTraINCh
u3MeHeHusIM. B maparpaxeanbHbix aumMpoy3iax 1ionanab JUMMGOUIHBIX (QOJUTHKYIT
(puc 1), mapakopTekca W MSKOTHBIX TSDKEH pacliupsiiach a 3aHUMaeMas IUIONIagb
JIPYTUX 30H YyMeHbINagack. B OpbDKECUHBIX M MOMANECUYCHOYHBIX JHUMEPOy3ax
OoTMEYaoch 0oJiee JTOCTOBEPHOE YBEIMYCHHUE TMOKa3aTeaeH Iuiomand JUMQOUIHBIX
(GOUTMKYJIOB M MSKOTHBIX Tsbkel (puc 2) (tadi.). B moacene3eHOYHBIX JTM(pOy3iax
0TMEYaJI0Ch 3HAYUTEIHHOE PACIIMPEHUE TJIOIIAIU TapaKOPTEKca U COCTABIIsLIa TOUTH
B JIBa pa3a 0oJIbIlle YeM KOHTPOJIS ITOM ke rpynmbl. B manHbIX aumdoy3i1ax Takxke
OTMEYAJIOCh JOCTOBEPHOE YMEHBIICHUE IUIOMIAAN KOPKOBOTO MTajlla U CHHYCOB
MO3TOBOTO CJIOSI.

Mopdomerpudeckue mokazaresn MOPGOoPYyHKITMOHATHHBIX 30H JTUM(POY3IOB
Pa3IMYHON JIOKAJIU3alUU [IPU MPEIKIAMIICHH, B Yo.
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karicyna | Kopkoso | Jlumdounn | [Tapa- MsxotHbl | CUHYCBI
€ I1aTo KOPTEKC | € TSKU
boukyn
BI

[Tapa- K 14,8+0,4 |23,6+£3,2 |20,6£2,5 19,51, | 17,7£1,4 | 13,8%1,2
Tpaxean 8
-HBIE

I | 5,4+0,6 | 17,5£2,6 |27,4+3,3* |21,6%2, |19,3+1,9# | 8,8+0,6*

2 | * # 8
bpeoke- | K | 3,7+0,5 | 16,724 | 28,5+3,5 16,41, | 21,3£2,1 | 13,4£1,6
€4YHBIC 4

I | 5,2+0,7 | 14,4£1,5 | 31,4+3,6" | 18,8%2, | 24,2+2,8# | 6,0+0,5*

2 | * # 4°
Ilonmeu | K | 4,2+0,7 | 19,2+1,8 | 23,1£2,7 224+2, | 16,5€1,5 | 14,6+1,3
- 6
€HOYHBI
. 1 | 4,7+0,8 | 16,5t1,4 | 26,3+2,5* | 18,6*1, | 20,6+2,1# | 13,3+0,8

2 | * # 7 *
ITonce- |K |4,1£0,6 | 17,3£1,6 |25,4+2,2 24,63, | 13,0£1,5 | 15,6+1,7
JIe3€HOY 2
-HBIE

I | 5,1£0,8 | 12,4%1,3 | 22,5£2,1° | 41,34, | 12,6x1,3# | 6,1£0,8%

2 | * # 2

*P<0,05 | #P<0,01 | *P<0,001
BreisiBieHHble B AUM@aATHYECKUX  y3JaX  pa3IMuyHOM  JIOKAJIM3alUU

KOHTpOJ'IBHOﬁ I'pyIIibl U IIPU MPESKIIAMIICUH, ITIO-BUANMOMY, OTPpaXXaroT CTaaun

«TPEBOXKHOT0» OOIIETO aJaNTAIIMOHHOTO CUHAPOMA DTO MHEHHE COTJIacyeTcsl B
BbIBoJlamu pabot FO.M. bopoauna (2011), cuuTatroiiero, 4To OJHON U3 MEPBBIX
peaknuii Ha SHAOUHTOKCHUKAIIUU SIBJISICTCS MUTpAIUs TUM(OUTHBIX KIETOK U3

HepI/I(l)epI/I‘-IeCKI/IX B HOCHTPAJIbHBIC OpraHbl, MMMYHOI'CHC3a YTO IIOBBIIIACT

HMMYHHYIK KOMIICTCHTHOCTb KOCTHOI'O MO3ra 1 COIMPOTUBIIICMOCTL OPIraHU3M

*
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K oBpexaaromuM dakropam. [Ipu 3ToM 10515 miomaaeit ceueHus CTpyKTYPHBIX

KOMITOHEHTOB Ha Cpe3€ MapaTpaxeajbHbIX U OpbIKECUHBIX JTUM(OY3IOB MOYTH

HE OTJIMYAETCS OT IMApaMETPOB KOHTPOJIBHOM TpyHmbl. 3aMETHOE N3MEHEHUE

CTPYKTYpbl ~MapeHXUMbl OpbDKEEUYHBIX rpynn  JAUMGATHYECKUX  Y3JI0B

HAOJI0JaeTCs 32 CYET MO3TOBBIX TSKEH CYIIECTBEHHO YBEIMUMBAETCS IJIOMIAIb

Mo3roBoro BemectBa (1,7 paza; p<0,01) Ilmom@aas KOPKOBOTO BeEIIECTBa

yKa3aHHBIX TUM(}ATHYECKUX Y3JI0B yBeInyuBaercs B 1,8 pasza, 10 CpaBHEHHIO C

KOHTpOJBbHOU rpymmoi (p<0,05).

CrpykrypHast opraHuzauus JUM(OY3JI0B MOABEPrHyTas CYIECTBEHHBIM
peoOpa3oBaHUsAM IPU SHAOTCHHON MHTOKCHUKALMM KaK IMPE3KJIAMIICUSl 3aBHCHUT OT
criennUKU IPEHUPYEMbIX 00JIacTell OpraHoB U TKaHew [3, 4, 6—8]. dyHKIHOHAIbHAS
CBA3b MEXAY TuM(DOy3IaMu AUKTYET HEOOXOIUMOCTh UCCIEA0OBAHUS OCOOEHHOCTEM
UX CTPYKTYpPHOW OpraHU3allM¥ B 3aBUCHUMOCTH OT IMPUHAJUICKHOCTU K Tomorpadgo-
AHATOMUYECKOU TpYIIIE.

Mop@domeTpudeckyto XapakTepUCTUKY (QYHKUMOHaNIbHOW Mopdonoruun JIY
CYLIECTBEHHO  JIOMOJHSIOT  KOJMYECTBEHHbIE HMHAEKCHI U KOA()(PUIIMEHTHI,
HCIIONIb3yEeMbIE pa3HbIMU aBTOpamu [3; 6]. B yacTHOCTHM, MMeeT ompenenEéHHoe
3HauYC€HHE KOPKOBO-M03roBoiM (K/M) mHAeKc, Ha OCHOBAaHMU 3HAYEHUN KOTOPOTO
BBIAEISIIOTCS TpU TUMA JIY — pparMeHTUpOBaHHBIN, KOMIIAKTHBINA U IPOMEKY TOUHBIH
[5], uTO UMeeT cepbE3HOE 3HAUEHUE MpHU OlEHKe ApeHaxHou Qynkuuu JIY. Kpome
K/M  wuHAekca, BBIUMCISUINCh TAKXKE TaKWe MPOU3BOJHBIE KOJMYECTBEHHBIC
nokazatenu, kak T/B xoaduuueHT u MmapeHXuMaTO3HO-CTPOMAJIbHBIM HMHJIEKC
KOpKOBOro u Mmo3roBoro BemiectBa JIY. Tak Ha3biBaeMblil  (HOUIUKYIISAPHBIMA
koab¢uiment [9], mpeacraBasomuii COOOKH OTHOIICHHE YHCIIA BTOpUYHBIX JID K
YUCIIy TEPBUYHBIX, OTPAXKAET BBIPAKEHHOCTh MMMYHHOI'O OTBETa I'yMOPaJIbHOIO
THIA, OCYIIECTBIIIEMOro 3a cu€r passutuss [1l, roe mnpoucxomsaT mpoLecchl
m1a3MoTu3aiuu B-muM@ouuToB n aHTUTENO033a.

B HacTosiiee BpeMsi JOCTaTOYHO IIUPOKOE PACTIPOCTPAHEHHUE MOTYUUITU
uudposas Qororpadus U pazauUHbIE KOMIIBIOTEPHBIE MPOTrPaMMBbI, O3BOJISIOIINE
aBTOMATHU3HPOBaTh mpouecc Mopdomerpuueckoro wuzyudeHus JIY u 3HaUMTENHHO
COKpaTUTh TPYAOEMKOCTb M NPOJOJDKUTENBHOCTh HcciieqoBaHuid. C  MOMOUIBIO
PacCMOTPEHHBIX MOP(POMETPUUECKHX METOJI0B H3Y4aJIOCh COCTOSIHUE Pa3IUYHbIX
HEBbIX CTPYKTyp JIY. MX mepeueHp pa3inuyeH y pasHbIX aBTOPOB B 3aBUCUMOCTH
neie mpoBoAMMOro uccienoBanus. Bo MHorux paborax IpUBOASITCS
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[ ]
ﬁ,

Mopq)bMeTqueCKHe XapaKTepUCTUKM BCEX KOMIIOHEHTOB NAapEHXUMBbI U CTPOMBI
JIV. Jlpyrue wuccienoBartelid OrpaHUYMBAIINCH HECKOJIBKUMH IMApaMETPAMHU B
pa3sHooOpa3HbIX coueTanusx []. Kpurtuueckn OLICHUBAs  MPEJICTABICHHBIN
JUTEpATYpHBI MaTepuai, Kacawmuiics MopdomeTpuueckoro wusydenus JIY,
ClelyeT, Ha Hall B3IV, NPU3HATH HauOoJIee MPUBJIEKATEIbHBIM AJITOPUTM,
UCIIONb3yeMblid B padoTax coTpyannkoB HMUU kimHuuyeckoil U 3kcrepuMeHTanbHOU
aumdoniorun CO PAMH []. Ilpu 3TOM METOAOM TOYEYHOTO CYETA OMPEACIISIOTCS
yAeNbHbIE TUIOWAAN (B MpOUEHTax K oOuied ruiomaau cpesa JIY) takux cTpykTyp,
Kak KarcyJa, cyokancynsapueiii cunyc, KII, nepsuunsie JI® (D1), Bropuunsie JID
(®2), [IK, MAKOTHBIE TSKU, MO3TOBOM cuHyc. [Ipn HEOOXOAMMOCTH PacCUUTHIBAIOTCS
K/M wunnexkc u Qommkynsapueiii  kodpdunuent (unaekc O2/D1). VkazaHHbi
QITOPUTM MO3BOJISIET JIOCTATOYHO OOBEKTHBHO CYIUTh 00 YpOBHE OOEHX TJIaBHBIN
byukiuit JIY — uMMyHHOM U ApeHakHOW. OIHAKO BCE MEPEUYUCICHHBIE METOJIbI
MopdoMeTpruueckoro uzyudeHust JIY, KakIblii M3 KOTOPHIX MMEET CBOU IUIIOCHI U
MUHYCBI, BCE-TaKM HEJOCTATOYHO HATJISAHO OTpaXaroT 0oJiee TOHKHUE HIOAHCHI
M3MEHEHUN MOPQOIOTUYEcKOoro cyocrpata UMMyHHON (yHKimu JIY B paznudHbi
YCIOBHSIX  CYIIECTBOBaHMs oOpraHuzMa. Peub UuAET O  BBIPAKEHHOCTH U
COOTHOIIIEHNY MMMYHHBIX OTBETOB I'yMOPAJbHOTO M KJIETOYHOI'O THUIIOB, a TaKKe
O TOM, 3a CYET KaKUX IMPOIIECCOB MEHSETCS YPOBEHb (DYHKIIMOHAJIBLHONM MMMYHHOMU
aktuBHOCTU JIY rymopanbHOro Tura — rumnep-/runomasuu JIO B uenom uiam runep-
/runotpodun oTaenbHO B3AThIX JID. M30exarh  OTMEUYEHHBIX  HEAOCTATKOB
MO3BOJISIET, HA Hall B3IJIAJ, MpEeAJiaraéMblii HAMU HOBBIM MOAXO0H K IpoOieme,
OCHOBAHHBII KaK Ha OIIBITE IPYTUX UCCIENOBATENEH, B YaCTHOCTH NPUBEAEHHOM B
0030pHOM 4YacTH CTaTbU, TaK U Ha COOCTBEHHBIX HapabOTKax. 37ech ClEayeT
OTMETHUTb, YTO MPEAJIAaraéMblii METOJ MNPEJHAa3HAYEH I U3yYEHHs Ha TKaHEBOM
ypoBHE MOP(OJOTUYECKOW OCHOBBI JHIIh WUMMYHHOU GyHKimu JIY, ocTaBmsis B
CTOpOHE JApeHaxHyr (yHKIMIO opraHa. [lo3ToMy 4uCIO CTPYKTYpHBIX OOBEKTOB
Tkanu JIY, mnoaBeprHyThiIXx MOpP(OMETpUH, CYIIECTBEHHO COKpaileHo. B sTom
TaKKE€ HMMEETCS OMNPEACTHEHHBIM IUIFOC, TaK KAaK 3KOHOMMTCS BPEMS MCCIIEIOBAHUS

U CHUKAETCS €r0 TPYAOEMKOCTb.
BriBo1bI:

1.Mopdomerpudeckne MoKa3zaTean pPa3IudHbIX  MOP(POPYHKIIMOHAIBHBIX  30H

dbaTUYecKux y3J0B PA3TMYHON JIOKAIM3AIUN yMEPIIUX KEHIIMH KOHTPOIHHOM
M6l OTJIMYAKOTCS APYT OT ApyTa.
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2. OrmegaeTcsi, 4YTO TMpU MPEIKIAMIICUM MOP(HOMETPUYECKUE IOKa3aTeH
MOp(hODYHKIIMOHATBHBIX 30H JUM(OY3JIOB BCEX JIOKAIM3AIMid TOJABEPTraINCh
HU3MEHEHUSIM.

3. B maparpaxeanpHbix Jumdoys3nax Iiomans JIUMGOUIHBIX  (OJUTUKYI,
MapaKkoOpPTEeKCa U MAKOTHBIX TsDKEH paciupsiiach a 3aHUMaeMasi TUIoaab APyTUX 30H
YMEHBITIANACh.

4. B OpbDKeeYHBIX U TOJANEYCHOYHBIX JTUMQPOy3TIax 0TMEYAIOCh 00Jiee TOCTOBEPHOE
yBeIUYEeHHE MoKa3aTesnei miomaau TuMGouaHbIX (HOJTUKYIOB U MSIKOTHBIX TSIKEH.

5.B mnonceneseHouHbIX JHMM(Oy37TaX OTMEYANOCh 3HAYUTEIHHOE pPACIIMpPEHUE
TUIONIA/IM MTApaKOPTEKCa U COCTABIISJIA TIOYTH B JBa pa3a O0JbIlle YeM KOHTPOJIS dTOM
e Tpynnbl. B manHbeiX muMdoys3nax Takke 0TMEYalioch JOCTOBEPHOE YMEHbIIICHUE
IJIOMIAM KOPKOBOr'O MTaJIa U CHHYCOB MO3TOBOIO CJIOS.

6. KopkoBo-M03roBoil MHAEKC M (OJUTUKYJSPHBIA HHACKC SBISIETCS OCHOBHBIM
MOP(POMETPUUYECKUM TIOKA3aTEISIMHU, TOKA3bIBAIOIINE HCTUHHOE (YHKIIMOHAIBLHOE
COCTOsTHUE TUM(DATUIECKOTO y37Ia.

Puc 1. Pacumpenne momanu | Puc 2. YBennuenue oObeMa MSKOTHBIX
JTUMQPOUTHBIX (b OoJTUKYIIOB IIpH | IIHYPOB UM (DOY3J1a MPU MPEIKITAMIICUH.
npesknammncuu. Okp: I'-0. VB: 10x40. Oxkp: I'-0. VB: 10x40.
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