bionoria tBapun, 2015, 1. 17, Ne 3

VK 636.12.12/12

OCOBJIMBOCTI 30HAJIBHOI CTPYKTYPH NAPEHXIMHA
I BHYTPIIIHBOBY3JIOBOT'O JIIM®ATHYHOI'O PYCJIA JIIM®ATUYHOI'O BY3JIA
OJHOI'OPBOI'O BEPBJIIOJA
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JIHINponeTpoBChKUIl IepKaBHUIA arpapHO-€KOHOMIYHUN YHIBEPCHUTET,
Bys1. K. Bopommnoga, 25, M. JlninponeTpoBcbk, 49027, Ykpaina

Jlocniooicysanu comamuuni i 8icyepanvhi rimpamuuni 8yznu (JIB) cmamego3pinux 00Ho2opoux 8eponiodie
(Camelus dromedarius), suxopucmogyrouu KOMNIeKc pymuHHUX MOPPOLO2IUHUX | IMYHOLICIOXIMIUHUX MEMOOUK.
Memoro docridacens 6y10 6CMAHOBIEHHS 0CODIUBOCMEl 2icmoapXimeKmoHiku napeHxivu JIB 6 yinomy, cunmonii
OKPEMUX KIIMUHHUX 30H NAPEHXIMU Ma 3aKOHOMIPHOCTEN OYO08U GHYMPILUHLOBY3I06020 TIMPAMUUHO20 PYCId.

Maxpockoniuno JIB 8eponioda € KOH2IoMepamom YacmoyKkosoi Cmpykmypu, o Gopmyemvpcs 6HACTIOOK
YACMKOBO20 3POUCHHS OKPEMUX 8IOHOCHO ABMOHOMHUX 8Y371i6 (CYO0OUuHUYD). 3a Xapakmepom Jim@poOuHaAMIKy
JIB sepontoda Hanescumv 00 Y3718 KAACUYHO20 MUNY, 8 AKOMY AiMa 3 agepenmuux iimpamuyHux cyoun
nompaniusic 6e3nocepednbo 00 Kpaio8oeo CUHYCd, a He 6 TIMPAMuYHI KOLeKmopu KancyisipHux mpaoexyi.

Buympiwnvogysnose nimgpamuune pycio s6usie coboi 6eluKo8iuKo8y PIGHOMIDHY CIMKY UWUPOKUX
JIMGamuyHux cunycis, siKi po3odinsioms napenximy JIB na oxpemi Oinsauxu. Taxum wunom, napenxima JIB
sepomoda mae Ouckpemuuil (ocmpisyesutl), a ne 30HanbHuil xapakmep 6yoosu. Cyooounuyi 1impoionoi napen-
Ximu (ocmpisyi) Ck1adaiomsbcs 3 KOMRIAEKCYy munosux onsa JIB ccasyie kiimunHux 300 — 0OUHUYL 2IUOOKOT
xkopu (T-knimunna 30na), iM@amuyHux 8y3auKie (B-kaimunna 30Ha), MO3KOGUX MANCIE, KIPKOBO20 NAAMO (HA
MedHCT 3 KpatlosUM CUHYCOM).

3a ceocto cmpykmypoio ma cunmonieio ocmpieyi napenxivu JIB eepbnioda € ananroeamu 4acmovox
(xomnapmmenmis) JIB inwux 6udie ccagyis, aie 3 YHIKATbHUM OA2AMOPIGHeBUM XAPAKMeEPOM JIOKALI3aYii.
Jlimpamuuni eyzruxu ¢ pamrax napenxivu JIB 6epoaiodie maiome HACKPI3HULL Xapakmep pO3mauty8ants ma
JIOKANIZYI0OMbCsl 8 OYO0b-KUX nepu@epitinux OLISIHKAX 0OUHUYb 2TUOOKOL KOpU.

Kumiouosi caosa: BEPEJIO/ OJJTHOI'OPEUU, JIIMOATUYHUI BY30J1, JIIMOATUYHI
CYJIMHU, YACTOUYKU (KOMITAPTMEHTH), JIM®OIJITHA TAPEHXIMA, OAUHULII TJIU-
BOKOI KOPU, JIIM®ATUYHI BY3JIMKU

FEATURES OF ZONAL STRUCTURE OF THE PARENCHYMA
AND INTRA-SITE LYMPHATIC CHANNEL OF LYMPH NODE IN DROMEDARY
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Somatic and visceral lymph nodes (LN) dromedary were investigated by using routine morphological
and complex immunohistochemical methods. The purpose of the study was to determine the characteristics
of histo-architectonics parenchyma of the lymph nodes in general, individual syntopy cells area and patterns
of parenchymal structure of intra-site lymphatic channel.

Macroscopically LN of dromedary is a conglomerate of lobed structure that is formed as a result of
partial fusion of separate autonomous units (subunits) of nodes. Depending on character of lympho-dynamics
LN of dromedary belongs to the nodes of the classical type in which the afferent lymph to the lymph vessels
goes directly into the sinus the edge rather than in the lymph collectors of capsular trabeculae.

Intra-site lymphatic channel is a coarse uniform mesh of wide lymph sinuses that divide the lymph node
parenchyma into discrete sections. Thus, lymph node parenchyma of dromedary has a discrete (islet) not
the zonal character of structure. Subunit of lymphoid parenchyma (islets) consists of a set of typical mammalian
cell lymph node areas — units of deep cortex (T-cell zone), lymph nodules (B-cell zone), medullar cords of
cortical plateau (on the border with marginal sinus).
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In their structure and syntopy the islets of the lymph nodes of parenchyma in dromedaries are analogues
of lymph nodes lobules (compartments) in other mammalian species, but with an unique multi-level nature
of localization. Lymph nodules in the parenchyma of the lymph nodes in dromedaries are characterized by
cross-cutting nature and are located in the peripheral parts of deep cortex.

Keywords: DROMEDARY, LYMPH NODE, LYMPH VESSELS, LOBULES (COMPART-
MENTS), LYMPHOID PARENCHYMA, UNITS OF DEEP CORTEX, LYMPHOID NODULES

OCOBEHHOCTHY 30HAJIbHOM CTPYKTYPbI HAPEHXUMBI
N BHYTHUY3JIOBOI'O IMM®PATUYECKOI'O PYCJIA
JMUMPATUYECKOI'O Y3JIA OJHOI'OPBOI'O BEPBJIIOJA
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JIHenponeTpoBCKUi TOCYIapCTBEHHBIN arpapHO-3KOHOMUYECKUI YHUBEPCHUTET,
yi1. Bopomunoga, 25, r. JInenponerposck, 49027, Ykpanna

Hccnedosanu comamuueckue u gucyepanvhvle aumgpamuyeckue ysuvl (JIY) nonosospenvix 00no2opovix
seponiooos (Camelus dromedarius), ucnonv3ys KOMnieKkc pymunHblX MOP@OI0SUYECKUX U UMMYHOSUCTNO-
Xumuyeckux memooux. Lleavto ucciedosanus 6vi10 onpedeneHue 0cobeHHOCmel cUCmoapXumeKmoHuKu
napenxumvl JIV 6 yenom, cunmonuu omoenbHuiX K1emoyHblX 30H RAPEHXUMbL U 3AKOHOMEPHOCMEN CIMPOEHUs.
BHYMPUY3T08020 TUMPAMUYECKO20 PYCId.

Maxpockonuuecku JIV éeponiooa s61s10mes KOH2I0Mepamom 00IbYamol CmpyKmypbl, KOmopas ¢op-
MUPYEMcst 8 pe3yibmame YacmuyHo20 CpaweHuss OmoeIbHbIX OMHOCUMENbHO A8MOHOMHBIX Y3108 (cyOobeou-
Huy). Ilo xapaxmepy numghoounamuru JIY eepbnroda omnocumes K y31am Kiaccuieckoeo mund, 8 KOmopblx
aumeha ¢ appepenmuvlx aumpamureckux cocyoos nonadaem HenoCpeoOCmMEeHHO 8 KPAeBoU CUHYC, d HE 8 TUM-
pamuyeckue KOINEKMOPbL KANCYISAPHBIX MPAOEK)IL.

Buympuysnosoe numgpamuueckoe pycio npedcmasisem coboll KPYRHOAHEUCHIYIO PASHOMEPHYIO CEMKY
WUPOKUX TUMPDAMULECKUX CUHYCO8, KOMOPbLE PA30EAION NAPEHXUMY TUMPAMUYECKO20 Y31a HA OMOelbHbLe
yuacmiu. Takum oopazom, napeHxuma iumpamuyeckozo y3ina 6eponoda umeem OUCKpemmblil (0CmpogKosblil),
a He 30HanbHbILL Xapakmep cmpoerus. CyowbeOuHuybl TUMPOUOHOU NAPEHXUMbL (OCMPOBKLL) COCMOSIM U3 KOM-
naeKca MunuyHslx OJis TUMPAMULECKO20 Y31a MIEKONUMAWUX KIEMOYHbIX 30H — eOUuHUY 21yO0KolU Kopbl
(T-knemounas 30Ha), MUMbamuieckux y3enkos (B-knemounas 30na), M03206bIX msidicell, KOPKOBO20 NaAMo (Ha
2paHuye ¢ Kpaesblm CUHYCOM).

Ilo ceoeti cmpykmype u cunmonuu ocmpogku naperxumul JIY eepbnooa a61s10mes anano2amu 0onex
(komnapmmenmog) JIY oOpyeux 61006 MAeKORUMAauux, Ho ¢ VHUKATbHbIM MHO20YPOBHEBbIM XAPAKMEPOM
nokanuzayuu. Jlumpamuueckue yzenku 6 pamkax napenxumul JIY 6epono0os umeom cK8o3HOU xapaxkmep
PACNONOdICEHUS U TOKATUZUPYIOMCSL 8 THOOBIX NEPUPEPULECKUX YUACMKAX eOUHUY 2TYOOKOU KOPbL.

Kmouessle caosa: BEPBJIIO] OJTHOI'OPEBIN, IMM®ATUYECKUI V3EJL, TUM®ATHU-
YECKHUE COCVY/bI, AOJIBKU (KOMITAPTMEHTAI), IUM®OUIHASA ITAPEHXNMA, EJ1U-
HUILIBI TITYBOKOM KOPBI, JTUM®ATUYECKUE Y3EJIKU

Bimomo, 1110 opranizm ogHOropooro Bepo- CTPYKTYpH ITUX OPTaHIB BiJl By3JiB IHIIUX BHU-
JIF0/Ta MA€ HAJ3BUYAHO BUCOKY CTIHKICTB 10 i niB ccabiiB. L{i BIIMIHHOCTI TOJIATAIOTh y BiJI-
HECTPUSATIMBHUX Ta MIKITTMBUX (haKTOPIB 30BHIIII- CYTHOCTI YiTKO BUPaKEHOT 30HATBHOCTI IMapeH-
HBOTO CEPEIOBHIIIA, 30KpeMa PI3HOMAHITHHX TH(EK- XiMU BY3JiB (TMOALT Ha KOPTEKC, MapaKoOpTEKC
1ii [ 1]. [cHye nmpumyIieHHs, 1o yHikajabHa IMyHO- 1 MO3KOBY PEUOBHHY) T4, BIIMOBITHO, MO3aTYHOMY
JIOTIYHA PEaKTUBHICTD Y BepOITt0IiB 00yMOBIICHA (HEBMOPSAKOBAHOMY) XapaKTepi po3TalryBaHHsI
HAJIBUCOKUM TIOTEHITIAJIOM aHTHTLIOYTBOPEHHS 1X TiM$paTHIHUX BY3JIMKIB, aHOIYJISIPHOI ITITLHOT
niMQoinHUX OpraHiB Ta TKaHWH [2], 1 mepmr 3a 1 mudy3Hoi gimdoinHoil TkaHuHU. OKpIM 1IHOTO,
Bce JIB. Abell-Magied 31 criiBaBropamu [2] Ta Zidan Soliman Ta Mazher [4] BimMiuatOTh BiZICYTHICTh
1 Pabst [3], nocnimkyroun mopdoorito JIB BepO- YiTKOT TIOJISIPHOCTI B pO3TaIlyBaHHI a()epeHTHUX
JII0J1a, TAKOXK BKA3yIOTh HA 3HAYHI BIIMIHHOCTI 1 edepeHTHUX JTIM(DATHIHUX CYIHH, 5K, 32 TyM-
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KOIO aBTOPIB, PO3TAIIOBYIOTHCS B OMHUX 1 THX
Ke JUISHKAX KaICylu By3JiB.

HeoOxigHo 3a3HAa4YUTH, 1110 HASBHI B JIi-
Teparypi BizomocTi mpo GynoBy JIB onHoropooro
BepOIII0/1a IHTEpIPETOBAHI 3 TOUKU 30py MaHiB-
HOro y XX CTOJITTI KJIACUYHOTO YSBJICHHS
PO TOTAJIbHY 30HAJIbHY (TIOIIAPOBY) CTPYKTYPY
mapeHxiMu 1ux opraHiB. ChOTOIHI, 3aBISKH IITH-
POKOMY BUKOPHCTaHHIO B iMyHOMOP(oIorii Mo-
JEKYJISIPHUX METOIB JIOCIiIKEHb, KOHIICTIIis
CTPYKTYpHO-(YHKIIIOHAJIBbHOI OpraHizauii 1imdo-
iHOT TKAHWHU BY3JIIB CYTTEBO MEPEINIAHYTA Ta
MoJiepHi30oBaHa. [loNOXKEHHS MPO JAUCKPETHY,
TOOTO YyacTouKOBY OynoBy napenximu JIB ccas-
LB 13 MO3aiYHUM XapaKTEepOM pPO3TalllyBaHHS
OCHOBHUX (DYHKITIOHAIBHHUX 30H c(hOpMyBaJIOCs
MPOTSITOM JICKUTBKOX OCTaHHIX JECSTUIITH 1 MpU-
HHATO OUIBIIICTIO JOCIITHUKIB.

Y poborax Kelly [5], Gretz et al. [6],
Cynthia L. Willard-Mack [7] ogunuii napen-
ximu JIB mo3naueHi sk miMQoigHI YacTOYKU
(lymphoid lobule), a 'y BinnoBinHux myOikari-
X IPYIH JOCIHITHUKIB yHiBepcuTeTy MoHpea-
mo (Kananma) [8—10] — sk QyHKIIOHAIBHI
KOMIapTMEHTH (physiological compartments).
3araJlbHOBU3HAHUM € TOH (akT, 110 KOMIAPT-
MeHTH napenximu JIB popmyroTbes B Gaceiini
NPUHOCHUX (aepeHTHUX) TIMPaTHIHUX CYAUH,
a iX KIJBKICTh, BIJMOBIAHO, KOPEIIOE 3 KiJb-
KICTIO TIEPEABY3JIOBUX CYAMH UM 1X TEPMIHAIBHUX
rinok [11-13]. Takox BKazyeTbes, 10 IPOCTO-
poBa KoH(piryparist CTpyKTypHO-(pYHKI1OHAIb-
HUX 4acTO4YoK mapenximu JIB Haramye konyc,
IIMPOKA OCHOBA SIKOTO CIIPSMOBAHA /10 TUpJIA
MPUHOCHO1 JTIM(ATUUHOI CYTUHHU, @ BEpXiBKa —
70 BOpIT By3na. KoHcraryeThes, 0 OUIBIIICTh
JIB cknamaroThes 13 JEKiJIbKOX YaCTOYOK YU
KOMIIApTMEHTIB, PO3TAalllOBAaHUX HAa CETMEH-
TaJbHUX, MEPIEHAUKYIIPHUX BOPOTaM OpraHy
3pi3ax, B OOUH psag — «side-by-side» [7]. Ilpu
IbOMY B OCHOBI 4aCTOYOK, B3IOBX KpailoBOro
CHHYCY, PO3TaIlIOBY€EThCS KIPKOBE ILIATO 3 JiMa-
TUYHMMU By3JIMKaMu (IIOBEpXHEBa KOpa) 1 O1u-
HUIll HO0KOi Kopu (TOOoKa Kopa), TOMl K 1X
BEpXiBKa CKJIaJJa€ThCS 3 MO3KOBHUX TSIKIB.

Bka3zyeThcsi, 110 BHCOKOCTICIIai30BaH1
KIITHHHI 30HU YacTOK, y SIKUX Bi1JOyBaeTbCs
KJoHanbHa nponidepanis T- 1 B-nimponuris
(onuHUII IMOOKOT KOpH) 1 JiMQaTudHi By3/IH-

KU BIANOBIAHO MaloTh (opMy, HAOIMKEHY 10
KyJenoAioHo1, a HU3bKOCIeianizoBaHi (Kipko-
Be 1uiaro, nepudepist OI'K 1 MO3KOBI TsDKI) — 1HU-
niApornonioHy. Ilpu poMy cructema BHYTPIIIHBO-
BY3JIOBOI KOMYHIKAIlii npecTaBieHa Jimdaruy-
HUMU CHHYCaMH, YaCTUHA 3 SIKHX 0OMEXY€e 4acTou-
KU 330BHI (KpailoBuii, BOpiTHUH, mepUTpabeKy-
JSPHI CUHYCH), a 1HII ()OPMYIOTh BHYTPILIHBO-
YaCTOYKOBE JTIM(aTUUHE JI0KE MDK CyOOIMHUIAMU
YaCcTKH (KOPTHKAJIbHI, TAPaKOPTUKAIBHI Ta MO3-
KOBi1 cuHycH). OCHOBHHUM JIK€PEIOM KPOBO-
MOCTa4aHHs 4acTo4oK napenximu JIB € pos-
TaloBaHi 011 BOPIT By3Jia apTepii Ta BEHH,
T'UIKUA SKUX (OPMYIOTh «CYAMHHI KOPEHi», 110
BXOJSITh Y KOKHHI OKpEeMUI KOMIAPTMEHT Y JIi-
JISTHIT HOTO BEPXiBKH.

Heo0xi1H0 3ayBasKUTH, 110 MOII0HA CTPYK-
Typa napenximu JIB BcranoBieHa rnpu 1ociij-
’KEHHI 1MX OpraHiB y J1a00paTopHUX TBAPHUH 1 JIIO-
nunu [14, 15]. Bka3zyeTbcst Takox, 110 4acTOU-
KOBICTh puTaManHa 1 JIB Benmmkoi poraroi xynoou
[16]. BomHouac € nmaHi, 110 30HAIBHA CTPYKTypa
yacTKU napenximu y JIB Benukoi poratoi Xy-
00U Mae HHU3KY CYTTE€BUX BIIIMIHHOCTEH, IO
MOJISITAIOTh y XapakTepi Jiokamizauii Jimpa-
TUYHUX BY3JIMKIB, IKi (OPMYIOTbCS HE TUIBKU
B3JI0BX KpailoBOrO CHHYCY, a i Ha OCHOBI BCiX
IHIINX HA3LKOCIIEIadi30BaHUX KIITUHHUX 30H,
30KpemMa Ha nepudepii OTUHUIL IIMO0KOT KOpU
y MO3KOBUX TspKax [17].

3 orasAy Ha Te, IO BCTAaHOBJECHI Ha
CHOTOIHI OCOOJIMBOCTI CTPYKTYPHO-(YHKIIIO0-
HanbHOI opranizamii JIB ognorop6oro Bep0-
JrONIa JTy’Ke CyNepewsnBi Ta HE BIAMOBINAIOTH
OCHOBHUM TIOJIO)KEHHSM PO YaCTOYKOBY (JIUC-
KpeTHy) OyIOBYy HapeHXiMHU By3JiB CCaBIIiB,
METOI0 HAlIUX JIOCTIKeHb OyJ10 BUSHAYEHHS
0COOIMBOCTEH CTPYKTYpPHO-(PYHKIIOHATIBHOT
opranizauii napenximu JIB ogHorop6oro Bepo-
J0J1a, XapakTepy MPOCTOPOBOI JIOKaizamii
JMBOCTEH 30BHIIIHBO- T2 BHYTPILIHHOBY3JI0BOTO
AiMpaTHIHOTO pycia.

Marepiaau i meToau

Binb6ip marepiaidy NpOBOAMIM IPH 3a-
001 KIIIHIYHO 3/10pPOBUX TBapWH Ha 3a0iifHOMY
MyHKTI1 (M’ sicokoMOiHar) micta Yapria, AIKup.

The Animal Biology, 2015, vol. 17, no. 3

31



bionoria tBapun, 2015, 1. 17, Ne 3

ExcniepumeHTanbHa 4acTHHA poOOTH BUKOHAHA
B nabopaTopii ricToaorii, iIMyHOIIUTOXIMIi
1 maromop¢onorii HaykoBo-10CIiIHOrO HEHTPY
6100€3MeKH 1 eKOJIOTIYHOTO KOHTPOJIIO PeCypCiB
AIIK npu kadenpi HopMasibHOT Ta TATOIOTTYHOT
anatomii /IHImpomeTpoBCHKOrO JEepKaBHOTO
arpapHo-eKOHOMIYHOTO yHiBepcuTeTy. Binou-
panu comMaTu4Hi (MPUBYLIHUH, MiAHUXKHBO-
LIEJICITHUM, IOBEPXHEBUN IIMWHHM, TAXBOBUU,
IT1IKOTIHHKI) 1 BicHIepalbHi (MeiaIbHIN 3ar710T-
KOBHH, KayJalbHUN CepeOCTIHHUN, TOPTaIb-
HUH (BOPITHUIT), HOPOXKHBOT KUIIKH, MEIialb-
HUil KiyOoBuit) JIB Bim cTareBO3puIMX OIHO-
rop6ux BepOmtoniB BikoM 3—5 pokiB (Camelus
dromedarius). JIns1 BCTaHOBJICHHS 0COOIUBOCTEMH
apXITEKTOHIKH 11032 Ta BHYTPIIIHBOBY3JI0BOTO
aiMmdaruuynoro pycna JIB BukopucroByBanu
METOAMKY HAalOBHEHHS JIM(ATUUHUX CYIUH
KOHTPACTHUMHU MacaMu (CyMill YOPHOI Tyl
Ha 3 % pO34MHI XelaTuHy, NpodiasTPOBaAHY
yepe3 Tpu wapu mapii). Burorosieny macy
BBOJIMJIA 1IHTEPCTHULIHHO (Y MyXKY BOJOKHHUCTY
CHOJIy4HY TKAaHHHY) 3 MOJNAJIBIINM MAaCaXeM,
y M’SKi TKaHWHU MaJbIiB 33JHBOI KIHIIIBKH,
TOBIIY I'y0, IIIIK, @ TAKOXK Y MiICEPO3HY 000I0H-
Ky kuiieyHuky [18]. Y nopansmomy JIB npe-
napyBaji 3 BU3HAYEHHSIM KIJIBKOCTI, pO3MipiB
1 B3a€MOpPO3TalIyBaHHS OKPEMHUX YAaCTHH KOH-
rperary [19]. KoxHy okpemy uvactuny JIB
po3pi3anu B cariTaibHil IUIOIIMHI, Yepe3 BO-
pora 1 BiIOMpaiM HEBENWKI (parMeHTH 13 Bpa-
XyBaHHSM iX ricroapxiTekToHiku. Dikcaito
3aiiicaioBanu B 10 % BoxHOMY pO3uYMHI HE-
TpanbHoro hopmaniny. Yactuny 3ahikcoBaHOTO
Marepiajly BUKOPHCTOBYBAJIU JUIsI BUTOTOBJICH-
Hsl TOHKHX TMapagiHOBUX 3pi3iB (47 MKM), a yac-
THHY — JUTsl BUTOTOBJICHHSI 3aMOPOKEHUX 3Pi3iB
(7—12 MKM), 3riTHO 13 3arTLHONPUAHATAMH TiCTO-
noriyaumMu Metoarkami [20]. Tonki mapadiHoBi
3pi3u 3a0apBITIOBAIN TEMATOKCHIIHOM 1 €03HHOM
JUIS1 BCTAHOBJICHHS 3arajIbHUX 3aKOHOMIpHOCTEH
ricroapxitektoniku JIB, rematokcuninom Beii-
repra i nikpopykcruaoM (3a Ban-I'i3on) mist Bu-
BUCHHS 0COOIMBOCTEH OYIOBH CIIOTY4YHOTKaHUH-
HOI CTPOMH. 3aMOPOXKEHI 3pi3U OpraHiB IMITPETHyBa-
JIM Q30THOKHCIIMM CpiOrioM 3a PyToM B aBTOPCHKIN
Moaudikamii s BUSHAUCHHS 0COOIUBOCTEN
PETUKYISIPHOT CTpOMHU J1iM(OigHOT MapeHXIMH
By3miB [21]. [y iMyHOTICTOXIMIYHUX JTOCHTI-

YKCHb BUTOTOBIISUTM TOHKI (HE Olbie 3—5 MKM)
niapagiHOBI TiCTO3pi31, BAKOPUCTOBYIOUH IPESAMETHI
CKeJBIII 3 aJre3uBHOI0 MoBepXHEt0 Super Frost/
Plus Slides (Menzel-Glaser). ImynoricToxiMigyauii
aHalli3 CKJaJaBcs 3 TAKUX €TaliB: iHT10yBaH-
HSl €HJIOTEHHOI NMePOKCH1a3H (IIEPEKUC BOIHIO
B METaHOJ1); AeMacKyBaHHs aHTureHis (Tpuc
+3/ITA); iakyOarisi 3 HEPBUHHUMU AHTUTLUIAMU
(CD3, CD20); 06poOka BTOpUHHUMU aHTUTLIAMU
KOHBIOTOBaHMMH 3 TIEPOKCHIA3010 XPOHY; Bi3ya-
nizamis (Metogom iHKyOamii 3 3,3-auamiHo-
OEH3UMHY TETPAriIPOXIOPHUIOM, 110 YTBOPIOE
MPOAYKT KOPHYHEBOTO 3a0apBIIEHHS Y MiCIISIX
nokamizaiii T- uu B-nimdornuris); no3adbaps-
JICHHsSI TeMaTOKCHIIIHOM Maepa 3 moJajibIiiuM
3HEBOJHEHHSM, TPOCBITICHHSIM 1 3aBEACHHSIM
y MOJICTUPOI.

PesyabTaTu it 00roBOpeHHs

3a nocmimkenns JIB BepOroaa BCTaHOB-
JIEHO, IO BCl 0€3 BUHATKY OpraHW MalOTh YiTKO
BUPKEHY YaCTOYKOBY CTPYKTYpy. [Ipu ibomy
gacTku (Makpocyoomunuill) JIB He € aHaromid-
HO TIOBHICTIO BIIOKPEMJICHUMHM 1 YaCTKOBO 3pOC-
TAIOThCS Mk 00010, POPMYIOUH KOHTIIOMEpAT,
SIKW 30BHI Haragye OOpo3eH4YacTy Oaratococou-
KOBY HUPKY BEJIMKOi poraroi xynoou (Puc. 1).

Ha Binminy Big 60poseHuacTtoi 6araro-
COCOYKOBOT HUPKH, CTPYKTypa KOHIJIOMEpaTy
JIB BepOimiofia € MEHIIE BIOPSAKOBAHA, TOMY
MIEBHA 3aKOHOMIPHICTh IPOCTOPOBOI OpieHTAIli]
OKpEeMUX OJMHHUIb KOHIJIOMEPATy He BCTAHOB-
JeHa, MpoTe 3arajibHa TeHACHIIS OpieHTalii
BOPIT OJMHMIIb KOHIJIOMEPATY B HAIPSIMKY HO-
ro BHYTPIIIHBOI BBIFHYTOI MOBEPXHI 3arajoMm
30epiraeTscsi. Y pe3yibTari BOpiTHE BrUHAHHS
HE Ma€ YiTKO BUPAKEHUX AaHATOMIYHHUX MEXK,
BOHO € KOMIIJIEKCOM BIiJIMOBIIHUX YTBOPEHb,
10 MEXYIOTh OJIMH 3 OJJHMM 1 KOHLIEHTPYIOTbCS
Ha OJJHOMY 13 TIOJTFOCIB KOHITIOMEpATYy.

[Tig yac BBeeHHS KOHTPACTHOI Macu
B IHTEpPCTHILIATbHY TKAHWHY 1 3alIOBHEHHS HEIO
nepudepuyHuX JiM(YATHIHUX CYIUH BCTAHOB-
JIEHO, 1110 a)ePEeHTHI CYIMHH YU 1X TepMiHAIbHI
T'UJIKM BIAJAIOTh B OIMHUIII KOHIJIOMEpATy Ha iX
30BHIIIHIN BUTHYTIH MOBEPXHIi, a ehepeHTHI —
BHUXOJATH 13 MPOTHJICKHOTO OOKY B 00sacTi
BOPIT, JI¢ 00 €THYIOThCS Yy JIEKUIbKA BEITUKHUX
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Puc. 1. Makponpenapar KOHIJIOMEpaTy IIOBEPXHEBOIO
mmiinoro JIB ogHOTOp60OTO BepOmoza.
A — He npenapoBanuii, b — npemapoBanwmii:
1 — 30BHILIHS NOBEPXHS, 2 — BHYTPILIHS NOBEPXHS,
3 — cybonuHunIi, 4 — crionyyHa TKaHUHA

L)
m =
o
S
L

CTOBOYpIB, YTBOPIOIOUM CYIMHHI IIy4YKH pa3oM
13 apTepisiMu Ta BEHaMH BY3JIiB.

3a mocaiKeHHS JUHAMIKY 1 XapakTepy
PO3MOJIJIEHHS] KOHTPACTHOT Macu BCEpeuHI
koHromepartiB JIB omHorop6oro BepOmona
BCTAHOBJICHO, 1110 BHYTPIIIHBOBY3JIOBUH JiM(a-
TUYHUN OaceifH, nmpeacTaBieHU KpalloBUM
1 BOPITHUM CHHYCaMH, NEepIINH 13 sIKUX Oe3ro-
CepeIHbO NOB s13aHui 3 apepeHTHUMH, a BOPIT-
HUi 3 epepeHTHUMU JTIM(DATUYHUMHU CyIUHAMH.
BuyTpimHiii 6aceiiH cki1agaeTses i3 BIJHOCHO
PIBHOMIPHOT CITKH IIUPOKUX CUHYCIB, 1110 OTO-
YyIOTh OCTPIBLI JiM(OITHOT TKAHUHH, SIKa 3aiiMae
BECh MPOCTIp BiJl KAIICYJIX 10 BOPITHOTO ITOTOB-
HIeHHsI cyOOoIMHUIL KoHiomepary (Puc. 2).

Lle cBiq4UTH MPO TE, 110 B OAHOrOpOOTO
BepOJIIOIa CUCTEMA BHYTPILIHBOBY3JIOBUX CUHY-
CiB, TIOPIBHSIHO 3 BiJMOBITHUMU OpPTaHAMHU 1H-
IIUX BUJIIB CCaBIIiB, PO3BMHEHA Kpalle 1 mpe-
CTaBJIeHa PIBHOMIPHOIO CITKOIO IMPOKUX JIiMpa-
TUYHHUX IPOCTOPIB, AKI 0OMEKYIOTh OCTPIBIII
nimpoinnoi napenximu. Bracnigok oco0muBoi
Oy/IOBU BHYTPIIIHBOBY3/IOBUX JTIM(ATHUHUX TIPOC-
TOPIB apeHXiMa By3J1iB Ma€ ryOKoOIoIi0HY, a He
THIIOBY 30HAJIbHY CTPYKTYpY, npuTtamanny JIB
IHIIUX BUIB CCaBIB.

[Tpu gocmiKeHH1 TiCTONOTIYHUX Tperna-
pariB JIB, 3a0apBieHuX KJIaCHUHUMU METOIAMH
(reMaToOKCHIIIHOM 1 €03MHOM, T€MaTOKCHUIIIHOM
Beiirepra i mikpoykcHHOM), Oy710 BCTAHOBJICHO,
110 Karicyna 1 TpabeKxynu (KarcymispHi Ta xinap-
Hi) K COMaTHYHUX, TaK i Bicuepaipaux JIB
n00pe pO3BUHEHI Ta MOOYI0BaHI HIIIEHOKO BO-
JOKHHUCTOI0 HEO()OPMIICHOIO CIIOJYYHOIO TKa-
HUHOIO 3 JJOCTATHHO BEJIIMKOKO KUJIBKICTIO IJIa-
JCHBKUX MIOIMTIB, PO3TAIIOBAHUX MYYKAMH.
KpymnHi kancynsipHi Tpabekyau, MPOHUKAIOUU
BIUIMO MapeHXiMu, po3rajayXKyoThCs, aHacTa-
MO3YIOTh MiXk 0000, a A€sIKl 3 HUX MOXYTh
JOCSTaTH MPOTHIICKHOI CTOPOHH JIiM(OBY3I1a.
IIpu ubomy cunycu Bcepenusi JIB mMoxyThb
pPO3TaIIOBYBATUCS AK B3J0BXK TpaOEKyJ, Tak
1 caMOCTIHHO MiX OCTpiBISAMH JiM(pOinHOT
napeHXiMu.

AHani3 TiCTOapXITEKTOHIKH OCTPIBIIIB
niM(pOIAHOT MapeHXiMU BKa3ye Ha Te, 1[0 BOHU
SBJISIIOTH COOOI0 TUITOB1 YaCTOUKU UM KOMIApT-
MEHTH, onricadi B JIB iHIIIMX BUIIB CCaBIIiB, 13 Je-
SKUMH OCOOJIMBOCTSAMH, XapAKTEPHUMU TLIbKH
1151 otHOropooro Bepomoaa. [Ipu bomy KoxkeH
OCTpiBeIlb (4aCTOUYKA) CKJIAJAETHCS 13 KOMILIEKCY
CTPYKTYpHO-(DYHKITIOHAIbHUX 30H 31 cienudiy-
HUM KJIITHHHUM CKJIaJIOM 1 apXITEKTOHIKOIO pe-
TUKYJISIPHOTO OCTOBA.

Puc. 2. Makpornpenapar KOHIIOMEPATY IiIKOJTIHHOTO
JIB omgHOTOpOOTO BepOitona. 1 — cyboauHuUII,
2 — xarcyna, 3 — nim¢oinHa nmapeHxima,
4 — KOHTpAacHI MacH B 30BHIIIHIX CHHYCaX,
5 — KOHTpacHi MacH y BHYTPIIIHIX CHHyCax

OCHOBOIO KOKHOT YaCTOUKU € OAMHUIISL
IMOO0KOT KOpH KynscToi (POpMU 3 UITKO BUpaKe-
HOIO [IEHTPAJIbHOIO Ta Nepu(epUIHOIO 30HAMH,
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OCTaHHS B YaCTOYKAX MEXY€ 3 KpallOBUM CHUHY-
coM 1 0e3 BUJUMHX MEX INEepEeXOAUTh Y KipKOBe
IJaTO YU TaK 3BaHy MOBepxHEBY kopy. [lpu
IBOMY JiM(ATHUHI BY3JIHKH BHUSABISIOTHCS MO
BCil mepudepii onuHUIb IMTUOO0KOT KOpH, K Ha
MeXI1 3 KpallOBUM CHHYCOM, TakK i nepurpabde-
KYJISIPHUMH Ta 1HIIMMHU TITUOOKMMHU CHHYCaMH,
AK1 0TOUYIOTb JiM(poinHi yactouku. OKpim onu-
HHIb TTMOOKOT KOpH 1 JTiM(paTUYHUX BY3JIHKIB,
710 CKJIAy KOJKHOT YaCTOUYKH BXOJUTH BITHOCHO
¢;1a00 PO3BUHEHUI KOMILIEKC MO3KOBHUX TSXKIB
13 MO3KOBHMH CHHYCaMH, IKHH, K MPaBUIIO,
JIOKaJI3y€ETHCS HA TOJIOCT YaCTOYKH, CIPSIMO-
BaHOMY B Oik BOpiTHOTO cunyca (Puc. 3).

Ha Bigminy Big JIB mrogunum i mabopa-
TOPHHUX TBAapHUH, JI€ YaCTOUKH MAPEHXIMH pO3-
TaIIOBaHi B OJMH P, AJIs Bcix 6e3 BUHATKY JIB
BepOIIIo1a XapakTepHe ix OararopiBHEBe po3-
TAllyBaHHA y JIEKiJbKa IIapiB BiJ Karcyiau 10
BOPITHOTO TOTOBIICHHS. [Ipu 11bOMY MO3KOBI
TSDKI TTOBEPXHEBUX YACTOUOK MEXKYIOTh 3 PO3-
LIMPEHOI0 (BEPXHBOIO) YACTUHOK HMXKHBOTO
KOMIapTMEHTY. BHacnigok 1poro ¢popMyeTbes
crierQivyHa ricToapXiTeKTOHIKa, OIKMCcaHa B po-
6otax E. M. Abell-Magied et al. [2], M. Zidan
et al. [3], npencrasiena noegHaHHIM JiMpa-
TUYHHUX BY3JHUKIB, MIUTEHOI TIM(OITHOT TKaHU-
HU 1 MO3KOBHUX TSIKIB.

KoxHa (yHKITIOHaTBHA 30HA YaCTOYKU
YU KOMIIAPTMEHT Ma€ CBOEPITHUA MaJIIOHOK
apripo@IbHUX BOJOKOH 1 PI3HOMAHITHUH KIIi-
TUHHUU CKJaJ. Y HEHTPI OAUHHUIL TTUOOKOT
KOpH, 1€ mepeBaxaroTs nomyisuii T-nimdo-
LUTiB, CITKH PETUKYISPHUX BOJOKOH MAIOTh
BUIJISIT CTUTHHUKOIIOIOHUX OaraTorpaHHuX KO-
Mipok (Puc. 4, 5). Y KipkOBOMY IIJIaTo 1 MepH-
dbepuyHUX 30HAX OJAMHUIL TITHOOKOT KOPHU
3 TETePOreHHOI0 MOMYJISILIEI0 TIM(POILHTIB apXi-
TEKTOHIKa PETUKYJISPHOrO OCTOBA JpiOHO-
KOMipyacTa IUIOTYIOMI0OHa, a B MO3KOBUX Ts-
’ax — BOBHOIIOIOHA.

JlimdaTrnyHi By3JIMKH, 1€ IEPEBAXKAIOTh
B-nmimdonutu, BiApi3HAIOTHCS YiTKO BUpaXKe-
HOIO T€TePOTCHHICTIO arpipo(iIbHOTO OCTOBA,
B MaHTISIX BY3JUKIB (DOPMYIOThCS crierudivni
KOHIIEHTPUYHI PETUKYJISIPHI KOIIUKH, a B IIEH-
TpaJdbHUX JIJISHKAX — PiAKi, BETUKOKOMIpUYac-
Ti CITKH, SIKI Y BTOPUHHUX BY3JIMKaX TIiJJIS-
raroTh JIETeHepallii 1 MaroTh BUIIISIT OKPEMHX

(parMeHTiB BUTOHYEHUX cJ1a00 3BUBUCTHUX BO-
7oKkoH (Puc. 4, 5).

OTpumaHi HAaMU pe3yNbTaTU BKa3yIOTh
Ha Te, mo g JIB onHorop6oro BepOmtona, sk
COMaTUYHHUX, TaK 1 BiCLIEpaIbHUX, XapaKTepHUN
JUCKPETHUN YHM YaCTOYKOBUY MPUHIUT OyI0BU
SIK Ha MaKpoO-, TaK 1 Ha MIKPOCKOIIIYHOMY PiBHSIX
CTPYKTYpHOI Oprasizarii.

Makpockoniynoro onunuiero JIB Bepo-
JroNIa € yacTka abo cyOOIMHUIIS KOHITIOMEPaTy.
B pesynsbrarti koxen JIB BepOmtona € He camo-
CTIHHMM OpPraHOM, & KOMILJIEKCOM 3POILEHX MIXK
c00010 BY3JIiB 13 XapaKTEPHOIO apXiTEKTOHIKOIO
1 cuctemoro B3aemonii 3 adepenTHrMH 1 ede-
pPEeHTHUMH JiMpaTHuHUMU cyauHamu. HasBHi
y HayKOBIiH JliTeparypi NpUIYIIEHHS PO Bij-
CYTHICTb Oy/ib-SIKUX 3aKOHOMIPHOCTEH y Oyn0Bi
napenximu JIB BepOmona onHOrop6oro, Ha Ha-
11y TyMKY, € Pe3yJbTaToM Hea/JleKBaTHUX METO-
JTUYHUX T1AXO0A1B, Koy (hparmentu JIB mis ric-
TOJIOT1YHOTO JOCIIJKeHHS BigOupanu 6e3 Bpa-
XyBaHHSI IX MaKpOCTPYKTYpH 1 BUPi3aJH 13 KOH-
IJIOMEpaTy B IJIOMY, a HE 13 OKPEMHX YacTOK 41
cyoomunuis. Ha nymky Hoshi et al. [13], orpu-
Matu 00’€KTUBHY iH(OpMAIli0 Tpo ricToapxi-
TEKTOHIKy napenximu JIB, 1110 € koHIIIOMEparoMm,
MO>KHA JIMIIIE 32 YMOBH JIOCIKEHHS TOTATbHUX
CEepEIMHHUX, NEPIEHIUKYIAPHUX JI0 BOPIT 3pi3iB
KO>KHOT OKpEeMO{ O/IMHMII],  HE T1CTONpenaparis,
OTPUMAaHUX 13 KOHIJIOMEPATIB y LJIOMY.

[Tpy HanoBHEHH1 NiM(pATUIHUX CYAUH
KOHTPACTHOIO Macolo OyJ0 BCTaHOBIEHO, 10
JIB ogHorop6oro BepOmofa Hanexarb 10 Ipy-
U BY3JIiB KJIACUYHOTO THUILY, B SIKUX, Ha Bij-
MiHY BiJ «iHBepTHUX» JIB cBUHI, HOCOpOra
1 genbdina, apepentHi TiMpaTHUHI CyITUHH Bij-
KpHUBAIOTHCS Y KpalloBUI cuHYC 1 HE (HOpMYIOTh
naimbarnuHux nuctepH [13].

[Tpu 1boMy BcepeanHi By3iB JiMQaruy-
HE PYCJIO BIAPI3HAETHCS 3HAYHUM 00’ €MOM 1 Ma€e
crieuuQiuHy BEIHKONETIUCTY CTPYKTYpY, BHAC-
J1J0K 40oro JiM(aTH4Hi CHHYCH PO3ILISAIOTH
napeHxiMy Ha OKpeMi OCTpiBI, 6e3 o3HaK Oy-
JIOBH, XapakTepHux Ais JIB iHmmx ccapiiB, 110
MOJIATAOTh Y KOHIeHTpaii JiM¢oigHoi napeH-
XIMH B3JIOBX KpailloBOro CHHYCY 1 rupna ade-
PEHTHUX JTIM(ATHUHUX CUHYCIB.

[Tpu nocniKEHH] TOTATbHUX CePEIUH-
HUX 3pi3iB 4acTOK KoHTIIOMepaTy JIB ogHo-
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Puc. 3. T'icronoriunuii npenapar JIB
MTOPOXKHBOT KUIIIKKA OJHOTOPOOTo BepOItoa.
Temaroxcumin i eo3un, x40.

1 — kancyina, 2 — tpabekyinu, 3 — cucrema
MIPOMIXXHUX CHHYCIB, 4 — OIMHMII IMOOKOT KOpH,
5 — nim¢aTtnyHi By3ITHKH, 6 — MO3KOBI TSKi

Puc. 4. T'icronoriunuii npenapar nopraisHoro JIB
oHOropOoro BepOIroa.
ImmperHariis a30THOKUCIUM cpibiom 3a DyTtom, x100.
1 — tpabekynu, 2 — OIUHHUI ITTMOOKOT KOPH,
3 — nimparnanmii By3aMK, 4 — MO3KOBI TSXKI,
5 — cuHycu

Puc. 5. T'icronoriunuii npenapar niaHmwkHpoIenenHoro JIB oqHoropdoro Bepoiona.
ImyHOTiCTOXIMIUHE 3a0apBICHHS — reMaTtoKcuitiH Maepa.
A — pozramyBanns T-nmimgonutis (CD22), x40. 1 — oquauIi mMOOKOT KopH, 2 — JiM(aTuyHi By3JIUKH, 3 — TpaOeKyJIH.
b — poszramyBanns B-nimdountis (CD3), x400. 1 — niMpaTndnuii By3/IMK: a — CBITIMH HEHTp, 0 — MaHTiliHa 30Ha

ropOoro BepOIt0a HAMU BCTAHOBJIEHO, 1110 KO-
KEH OCTpiBelb JIMQPOiTHOI MapeHXIMU SIBIISIE
CO0O0I0 YaCTOUKy YM KOMITAPTMEHT JiM(OiqHOT
MapeHXiMH, SIKi MICTATh BECh CIIEKTp pizHUX T-
1 B-xnituaaNX 30H (Puc. 6).

Ha BiaMiHy BiJ KJIAaCUYHOTO YSIBICHHS
mpo OynoBy uactouku JIB ccaBimiB [7], y Bin-
MOBIIHUX CTpyKTypax JIB omHorop6oro BepO-
mona JIB ¢opmyroTecs HE TiTBKM HAa OCHOBI
KIpKOBOTO TIJIAaTO, a i y nepu(epruuHux AiIsSH-
Kax rmubokoi Kopu. 3 OomIsIAy Ha 1€, MOXKHA
npurnyctut, mo JIB MoxyTh ¢dopmyBaTtucs
y BCIX HHU3BKOCIIEIiaJIi30BaHUX 30HAX MapeH-
XIMH BY3J1iB — TaKHX, K KipKOBE IJIaTo, IepH-

depis OqUHUIL TIMOOKOT KOPU, MO3KOBI TSIXKI.
Ie muranHs oTpeOye AOMATKOBUX JOCITIKEHb,
30KpeMa 1 3 TOYKH 30py «IJIMOWHH NPOHUKHEH-
Hs» JIB y TOBIIy KOMIApTMEHTIB 3aJIe)KHO
BiJl IHTEHCUBHOCTI aHTUTEHHOTO BILIMBY Ha
opraH. Ha 1me TakoX BKa3y€ThCsS B OKPEMHX
myOmiKarisax, e HaBOJAAThCS (DaKTH BHSIBIICHHS
TiM(paTHIHNX BY3JIMKIB y MO3KOBHX TsDKax JIB
MOPOKHBOT KUIIKK [17, 22].

SIK cBiUaTh pe3yabTaTH HAIUX JTOCIi/-
’KEHb, HAMOTBII CYyTTEBOIO BiIMIHHICTIO CTPYK-
Typu COMaTHYHUX 1 BicuepansHUX JIB omHO-
ropOoro BepOIroIa € GaraTopiBHEBUI XapakTep
JIOKaJi3aIii 4acTo4oK (KOMITAPTMEHTIB) y Me-
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Puc. 6. Cxema cybomquauti JIB ogrOoTOp6OTO BepOItona.
| — kancyma, 2 — tpabexyna, 3 — miMpaTHIH] BY3JIHKH,
4 — oauHMUII TITIHOOKOT KOPH, 5 — MO3KOBI TSDKI,

6 — adepenTHi giMdaTnuHi CyanHH,

7 — 30BHILIHA CHCTEMa CUHYCIB
(a —miaxancyasipHUi, 6 — BOPITHHIA),

8 — BHYTpIIIHS CHCTEMa CHHYCIB
(a — meputpabekymspHi, 0 — MO3KOBI),

9 — edepentHi nimMmparnyHi CyauHA

JKaxX MapeHXIMHU OPTaHiB y MPOCTOP1 MK Kpaio-
BHUM 1 BOPITHUM CHHYCaMH, 1110 MOXKe OyTH pe-
3yJabTaTOM MOCHiIeHHs (1HTeHcu(ikarii) GyHKIi
BTOPUHHUX JIM(OITHUX OpPraHiB y HaJ3BHU-
YaifHUX yMOBaX 30BHIIIHBOTO CEPEIOBHIIA 1 3a-
Oesrneuye MOPIBHSHO BUIII MOKA3HUKH KUTTE-
3MaTHOCTI Ta IMYHOJIOTIYHOI PEaKTHBHOCTI Yy I1bO-
TO BTy CCaBIIiB.

BucHoBku

OcobmuBocTsimu Oynosu JIB BepOmona €:
4acTOUKOBa Oy/I0Ba OPraHiB B IIJIOMY; YaCTKOBE
3pOICHHS CyOOMMHHUII (4aCTOK) 13 (OpMyBaH-
HSIM XapakTepHUX KoHrioMeparis JIB; crienmdiuna
APXITEKTOHIKA CHCTEMH BHYTPIIITHBOBY3JIOBUX CHHY-
CIB Y BUIVII/Il IIUPOKKX JTIM(BATHIHUX TPOCTOPIB,
110 OTOYYIOTh OCTPIBIN JTIMPOITHOT TKAHUHH.

[Tapenxima JIB BepOmtona mae Bropsi-
KOBaHYy KOMITApTMEHTHY Oy10BY. CrieriudiyHOIO
PpHCOFO Oy/TOBH KOMITAPTMEHTIB (YaCTOYOK) TIapeH-
ximu JIB BepOmtoaa € GararorapoBuii Ta pi3HO-
pIBHEBHUI XapakTep iX Jjokamizalii, mo He aae
MO>XKJIMBOCTI JJISI YITKOTO PO3IOAUTY IMapeHXIMHU
opraHiB Ha KOpY (MOBEpXHEBY Ta IMTUOOKY) Ta
MO3KOBI TSXKI.

IlepcneKTMBY NOAATBIINX AOCTITKEHD.
CrBopenHs 3aBepiieHoi cxemu Oynosu JIB
y BepOJI0Jja BUMArae BUPIMICHHS MUTAHHS
PO XapakTep B3a€EMOBITHONICHb ahepeHTHHIX
TM(ATHIHUX CYAMH 3 KOMIApTMEHTaMH, IO
MaloTh OararopiBHEBY JIOKati3alito. Takox mo-
TpeOy€e PO3KPUTTSI MUTAHHS B3aEMOBITHOIICHB
adepeHTHHUX Ta eepeHTHUX JiM(DaTHIHUX CY-
JIVH y BYy3JIaXx.
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