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OCOBJIMBOCTI MIKPOCKOMIYHOI BYAOBU HUPOK NMNOTBU
B HOPMI TA 3A NOCTOAUMIIOCTOMO3Y

Bopuceeuy Bb.B., Atwnyp O.M.
HauioHanbHul yHisepcumem 6iopecypcis i npupodokopucmysaHHs YKpaiHu,
m. Kuie, Ykpaina, e-mail: Alex_ayshpur@ukr.net

lNpusedeHo pesyrnbmamu 2icmornoaiyHux O0ChiOXeHb HUPOK rromeu. BcmaHosneHo, wo y nnomeu Hupka
BUKOHYE He MiribKU C80K0 crieyudhbiyHy oyHKUito, a U € op2aHoM nimgborioesy. HeghpoH y nnomeu cknadaemncs
3 HacmyrnHuUx rnocriiGo8HUX CMPYKMYpPHUX 0OUHUUb: HUPKOBO20 MifbUs, MPOKCUMasibHO20 38UBLICIMOZ0 KaHallbusl
(nodinsembcs Ha nepwuli ma Opyauli ceameHmu), ducmarnbHO20 38UBUCMO20 KaHalbus, 36ipHO20 KaHarnbys
i 36ipHOI MpomokKu. Y HUpKax nromeu g8idcymHi xapakmepHi 011 HUPOK ccasuie CoOCOoYKU, 36ipHI Yalleyku, HUpkosa
MUCKa ma CmpyKmypHi ymeopeHHsI, aHario2idHi okcmaarnomepyisspHoMy anapamy ma nemii [eHne. B ypaxeHoi
nocmoounocmoMo30M M0meu MiKpocKonidyHa 6ydoea HUPOK He 8I0pi3HAEMbCS 8i0 MIKpoCKoniyHoi 6ydosu
HUPOK KOHMPOIIbHOI, KIiHiYHO 300p08oi pubu.

Knro4yoBi crnoBa: nnotsa, Hupka, MikpockoniyHa bynosa, HebpoH, nimdonoes, NOCTOAMNNNOCTOMO3.

30inblueHHst BUpOBHMLTBA Ta MIABULLEHHS IKOCTi NPOLYKTIB XapyyBaHHS — OfHa 3 OCHOBHMX Cy4acHWX npobnem, Wo CToiTb nepes
arponpoMMCnoBKM Komnnekcom Ykpaiu [1]. IHBasiiHi xBopobu pub, y TOMY YucHi 1 MOCTOAUMIIOCTOMO3 € NMPUYMHOIO 3HIKEHHS TEMMY
pocTy pubu, penpoLyKTUBHIX BIACTUBOCTEN, MacoBOI 3aruberi, a Takox NoripLUeHHs SKoCTi pubHoi npoaykuii [2].

MaTomopdonorivHi 3MiHM NPy NOCTOAMMOCTOMO3i ONCAHi TiNbKY B kopona i TocTonoba[3]. Y nnoTeu, ypaxeHoi NoCcToAMNIOCTOMO30M,
Hi MaKpOCKOMiYHi, Hi MiKpOCKOMIYHI 3MiHW He onmucaHi. Buxoasum 3 Lb0oro akTyanbHUM € BUBHEHHS! MIKPOCKOMIYHOT 6Y0BW HUPOK NNOTBY
B HOpMi Ta 33 NOCTOAMMIIOCTOMO3Y.

MeTa gocnigxeHb — AeTanbHO BUBYMTI MIKpOCKONiYHY OyA0BY HUPOK NIIOTBYM B HOPMI Ta 3a MOCTOAMUMNIOCTOMO3Y.

Matepiann Tta metogu. Y pobOTi BUKOPUCTAHO HUPKW Big 9 CBiXKO BWUMOBMEHMX KMiHIYHO 300pOBMX NMOTB i 15 CBiXO
BUIOBMEHWX YPaXEHNX MOCTOAMNIOCTOMO30M pnb. Hupku dhikcyanu B 5 % HeliTpansHOMY BOAHOMY pO34Hi hopMariHy 3a nponucom
Jlinni, 3HeBoAHIOBaNM B eTaHOMax 3pOCTarYO0i KOHLEHTpaLii Ta Yepes Xnopodopm 3anueanit B LenoignH-napadiH. 3piav TOBLLMHOW0
4-6 MKM ofepxyBanu 3a [OMOMOrO CaHHOTO MIKpoToMy Ta 3achapboByBanu rematokcuniHom Kapaui Ta eosuHom [4]. MopdomeTpito
nposoannu 3a .. ABTaHainosum [5].

Pe3ynbTaTy gocnimkeHb. [py NpoBefeHHI rCTONOMYHNX JOCHIMKEHb HAPOK NIIOTBM Hamu ByNo BCTAHOBMEHO, LU0 330BHi
HWpKa BKPMTA CMOMNYy4YHOTKAHMHHOLO Kancymnoto. YiTkuii nogin Ha KipkoBy Ta MO3KOBY PEYOBHHY, XapakTEPHUIA ANst HUPOK CCaBLB, Y MNOTBY
BIACYTHIN. TakoX Yy HUpKax MNOTBM BiACYTHI XapaKTEpHi AN HUPOK CCaBLiB COCOMKM, 30ipHI Yalleyks Ta HUpKoBa Mucka. HaTomicTb
yci 30ipHi kaHanbLi 06’eHYI0TLCS B €4MHY BUBIAHY NPOTOKY, SIKO CCDOPMOBaHa CeYa BUHOCUTLCS 3 HUPKU. CNONMyYHOTKaHWHHA CTPOMa
HWpoK cnabo po3BuMHyTa Ta 3aimae nuwe 2,4 + 0,5 % Big 3aranbHoi NnoLLi opraHy. Y CTpOMi NPOX0oAsT KPOBOHOCHI CyauHW — apTepil,
BEHW 11 kaninspu.

[MapeHxiMy HUPOK MOXHA PO3LINUTA HA 2 OCHOBHI CTPYKTYPHI CUCTEMM, SIKi PO3MILLYIOTBCA B CTPOMi OpraHy Ta BWKOHYHOTb
kapAuHarnbHO pisHi hyHKLT. MepLua CTPYKTYpHa CUCTEMA HUPKW NOTBM NpeAcTaBneHa HepoHamu, Lo BiANOBILAIOTL 3a NPOAYKYBaHHS
cevi. MikpockoniyHa 6ygoBa HedhpOHy HUpKW MIOTBYU BifPI3HAETLCA B aHanoriyHoi 6yfoBM HedhPOHY B HMpKax ccaBuiB. KoxeH HedpoH
MOYMHAETLCS 3 HUPKOBOTO TiNbLs. Y MMOTBM HUPKOBKX Tinelb BiGHOCHO HebaraTo, NpoTe iX BiHOCHO Mana KifnbKiCTb KOMMEHCYETLCS
BenuKUMU X po3mipamn. CniBBigHOLIEHHS NAOLLi 1 HUPKOBOrO TiNbLS 4O 3aranbHOI NMOLLYi opraHy B ccaBLis cknagae 1:19 984 + 1 848,
Yy TOW Yac §K y NNOTBM Liel nokasHuk cknagae 1:2 863 + 674 (pisHuLs cepeHix cTaTuCTMYHO focTosipHa — p < 0,01).

Y Linomy MikpockoniyHa 6y0Ba HUPKOBOIO TiNbLisA Y NAOTBM aHanorivHa Takiil y ccasLii. KoxHe HUPKOBE TinbLie NobynoBaHe 3 kancynm
BoymeHa-LLymnsHCLKOro, B MOPOXHMHI SIKOT 3HAXOAUTLCA KaninspHe cnneTiHHa (knyboyok Hupok). Kancyna BoymeHa-LLymnsHcbkoro
sBnsie co00t0 YaLLonoAiOHNI ABOCTIHKOBMIA MILLEYOK, B IKOMY 3HaxoauTbCst Kny604ok. BoHa cknagaeTbest 3 napieHTanbHOro (30BHILLHBOrO0)
nucTka, nobyfoBaHOrO 3 MpOCTOrO MAOCKOTO OAHOPSIAHOTO OAHOLIAPOBOTO EMiTenito, i BicLepanbHOro (BHYTPILLHBOTO) NUCTKA,
nobyaoBaHoro 3i crieLianiaoBaHux KnitvH — nogouuTie (Puc. 1). Kny6o4ok HUPKOBOTO TinbLsA B NIOTBYM NPeACcTaBNEHNi kKnyoKkoM Kaninspis.
KpoB y Ui kaninsdpu HagxoanTb i3 adepeHTHOI (BXigHOi) apTepionu. 3 KaninspiB HAPKOBOrO TiMbLS KPOB BUXOAUTb Y edepeHTHy
(BipUeHTpOBY) apTepiony. Mix KPOBOHOCHUMM Kaninspamu kny6ouKy 3HaxoguTbCst Me3aHriyM. Y NoTBu BCi Me3aHriouuTy Manu nogibHy
MikpockoniyHy OymoBy, a TOMy Ha niacTasi MOpKONOriYHNX OCOBNMBOCTEN BULINMATM EKCTPArfioMEepynsipHi Ta iHTparnoMepynspHi
Me3aHrioLuTh M1 He 3mMornn. MNopoxHiHa kancyn boymeHa-LUyMnsiHCbKoro nepexoauTh y kKaHanews HUPKM, SiKUiA Y cCaBLiB NoginseTbes
Ha 4 Bigainu: NpoKCUManbHWA 3BUBUCTUI KaHaneub, NeTns [eHne, AUCTanbHUN 3BUBMCTUI KaHaneub i cuctema 36ipHOTO KaHarmbLs.
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Po30in 6. [Tamonoezis ma mopdhosiozisi

B nnotaw, sk i B 6araTbox iHLWMX BUAiIB pubu, NOAIN kKaHanbLs HePOHY Ha YaCTUHM iHLLMIA. Big kancyniu BoymeHa-LUymnsaHcbKoro BigxoanTb
TOHKA, HE 3BMBMCTA JiNsiHKA KaHambLsl, iKY HA3WBAOTb LUMIAKOK HedhpoHy. Lie Bigain y nnoTeun npeacTaBieHuin 4OCHTb TOHKOK TPYBKOK
3 AyXe ManeHbKMM NPOCBITOM ycepeauHi. EniTenin TyT ogHOLLAPOBUIA OAHOPSAHMIA HU3BbKO KyOIYHWIA, @ eniTeniouuT MatTb CBITTy
UMTONMa3sMy Ta He Ayxe BMpasHy NMOCMyroBaHy obnsMiBKy. fapa eniteniouumTis Benuki, 3aimMaroTb 6asanbHy abo LeHTparnbHy YacTuHy
uuTONNa3mm, BiGHOCHO iHTEHCUBHO 3achapboBaHi remaTokcuniHom (aus. Puc. 1).

Puc. 1. Hupka kniHiuHo 3goposoi nnoteu: 1 — kancyna boymeHa-LlymnsiHebkoro; 2 — kanminsp Knyb6ouka HUPKOBOTO TifbLs;
3 — nopouuT; 4 — me3aHriym; 5 — Luuiika HepoHy; 6 — APy CErMEHT NPOKCMMAIbHOTO 3BUBUCTOTO KaHanbLs; 7 — AUCTanbHNA 3BMBUCTHN
kaHaneLb; 8 — KPOBOTBOPHa TkaHWHa; 9 — BeHa. ['ematokeuniH Kapali Ta eosuH, x 200

LLwnika HedpoHy nepexoanTb y Binblu TOBCTUNA NPOKCUMANbHWN 3BUBWUCTUM KaHaneub. BiH Mae Binblu LWMPOKMIA NPOCBIT i BinbLui
po3MipK eniTenianbHuX KNiTUH. TTpOKCUMarnbHUA 3BUBUCTUIA KaHaneLb Yy NOTBU NOLINSAETLCA Ha 2 CerMeHTW. EniTeniounTn nepuioro
CErMEeHTY NMPOKCUMANbHOTO 3BMBICTOrO KaHambLis NPEACTaBMeHi BUCOKO NPU3MaTUYHUMK KNiTUHaMK 3i cnabo 3acapboBaHoio €031HOM
uuTonnasmoio. 3 BoKy MpOCBITY kaHamnbLs YiTko AudepeHuitoeTbes Ginbll TeMHO 3acapboBaHa nocMmyroBaHa obnsmiska. Agpa uwx
KNiTMH BenuKi, okpyrnoi dopmu, pyxe cnabo 3adapbosaHi. Mix eniteniouutamMmn NepLIOro CErMeHTy MPOKCUMAnbHOTO 3BUBICTOMO
KaHanbLs BUSBNSAIOTHCS HEYMCHIEHHI MOOAMHOKI MixeniTenianbHi niMgouuTy.

MikpockoniyHa OyaoBa Apyroro CErMeHTy MpPOKCUMAnbHOMO 3BMBMCTOTO KaHarmbli aHanoriyHa Takiii y nepLioro 1oro cermeHTa,
33 BMHATKOM TOrO, WO i LMTONMa3mMa 1 sapo Moro enitenianbHUX KNiTUMH MOPIBHAHO 3 NepliMM cerMeHToM 3adapboByioTbest Binblu
iHTEHCUBHO. [lpyrnit CerMeHT MpOKCUMarbHOTO 3BMBMCTOMO KaHarbls NEPEeXoauTb Y AWCTamnbHUA 3BUBUCTUI KaHaneupb. [liameTp
[ICTanbHOrO 3BMBMCTONO KaHaMbLIA MEHLNIA, HX Y MPOKCMMAnbHOro, ane Habarato GinbLumii, Hix wwitku HedpoHy. Moro enitenianbhi
KNITUHW, X04a 1 NULLAKTLCS NPU3MATUYHUMI, ane iX JOBra BiCb MOMITHO MEHLLA, HiX B aHaNoriYHNX KMITWH NPOKCUMarbHOTO 3BUBICTOMO
kaHanbLs. MOpIBHAHO 3 OCTaHHIM Sk LuTONNasMa, Tak i sgpa eniteniouutis 3aapboByoThes Binblu iHTEHCUBHO. MiX LMK KNiTUHaMW
TaKOX BUSABNAKOTHCA OKPEMi, NOOAMHOKO PO3TalLOBaHi MixeniTenianbHi nimgountn (aus. Puc. 1).

Puc. 2. Hupka nnoteu, ypaxeHoi nocrogunnoctomosom. 1 — kancyna boymena-LymnsHcbkoro; 2 — kaninsp knyboyka HUPKOBOrO
TinbLg; 3 —Me3aHriym; 4 — nepLunin CerMeHT NPOKCMAasbHOT0 3BUBUCTONO KaHanbLSt; 5 — AUCTanbHWiA 3BUBUCTUI KaHaneLb; 6 — KpOBOTBOPHA
TKaHWHa. [emaTtokenniH Kapaui Ta eoauH, x 200
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CTpYKTYpHI yTBOPEHHS, aHANOriYHi IOKCTarnoMepynsipHOMy anaparty i neTni [ eHne B HehpoHi ccaBLyiB, y NIOTBM Ha NiACTaBi NPOBEAEHNX
riCTONONIYHNX AOCTIKEHb HAM BULINUTY He BAANOCS. [JMCTanbHi 3BUBMCTI KaHambLli AEKNbKOX HEGPOHIB BriagatoTb Y 30ipHUMI kaHanewp,
MikpockoniyHa 6ynoBa sikoro nofibHa A0 Takoi Wiiku HedhpoHy. Bin 0CTaHHLOI BiH BiAPI3HAETLCS TPOXM GiNbLLIMMI 30BHILLHIM AiaMETPOM
MPOCBITY Ta TPOXM MEHLL iHTEHCMBHO 3adhapboBaHMMKM eniTenianbHUM KniTHamu. 30ipHi kaHambui BnagatoTb y 36ipHy (BUBIGHY)
MPOTOKY, aHarnor SKoi B HUPKax CcaBUiB BiACyTHiN. CTiHKa Liei NPOTOKM 3cepeanHu BKpUTA CrIM30BOK 0OOMOHKOK), 3ibpaHoio B LOCUTb
Benuki cknaaku. Cepen TUMOBMX eniTenianbHUX KNiTUH BUSIBIISIETHCA BiAHOCHO HEBENMKA KiNbKICTb KeNMXonogibHux kniTuH. Migcnmsosa
0cHoBa 3atapboByeTbest cnabo. Iig Heto 3HaxoAUTLCS AOCHTL PO3BMHEHA M'Si30Ba 0D0NOHKa, NOBYA0BaHa 3 rMafKNX M'I30BUX KITITHH.
OcobrnmBocTi MikpockonivHoi 6yoBM BUBIAHOI NPOTOKN 3a6€3neuytoTb MOXIMBICTb ii 3HAYHOTO PO3LLIMPEHHS. TaKM YMHOM BOHA MOXe
(byHKLiOHYBATYH K MiCLIE HAKOMMYEHHS CEYi 3 HACTYMHUM KOHTPOJTbOBAHWUM OPraHi3MOM ii BUAINEHHSIM 3@ MEXi HUPKN.

[pyra cuctema HWPOK NpeacTaBrieHa KPOBOTBOPHOK TKAHMHOW. HWPKW B MAOTBK € MicLeM NiMonoesy Ta CUCTEMM IMYHITETY.
Mo BCbOMY opraHy Audy3HO po3MmilLeHi ocepeakm nimdonoesy, NpeacTaBeHi CKyNYEHHAMM HE3PINMX KITITWH NiIMAOILHOMO psay PisHUX
pO3MIpiB | hopMU, CepPeq KX TakoX BUSBASIOTLCS BXE NOBHICTHO AndepeHLinoBaHi nimgouuty.

lMpy nNpoBedeHHi TiCTOMOrYHMX AOCMiZpKEeHb 3MiHA B HMPKax MAOTBM MPU NOCTOAMMIIOCTOMO3i HaMu BCTAHOBMEHI He Oynu.
Ix mikpockoniuHa ByoBa He Bipi3HANAcs B MiKpOCKOMUHOT GYA0BM HUPOK KOHTPOMBHOI, KMiHIHO 300poBOT pubi (Puc. 2). 3 Lboro
MOXHa 3p0BMTI BUCHOBOK, LLO MPX MOCTOAMMIOCTOMO3i HUPKW Y NAOTBW HE YpaXatTbCs.

BucHOBKM. 1. HehpoH y NNOTBM CKNagaeTbes 3 HaCTYMHMX MOCMIAOBHNX CTPYKTYPHUX OAMHML: HUPKOBOMO TiflbLSA, POKCUMAnbHOMo
3BMBMCTOrO KaHarbus (MOLINSAETbCA Ha MEpWwniA Ta APYruiA CerMeHTW), OWCTamnbHOTO 3BMBMCTOTO KaHamnbls, 36ipHOro KaHarbLs
i 36ipHOI NPOTOKN.

2. Y HupKax MIoTBM BiACYTHI XapaKTepHi AN HUPOK CCaBLiB COCOYKM, 36ipHi Yalleykn Ta HUpPKoBa Mucka. CTPYKTYpHi YTBOPEHHS,
aHaroriyHi KKcTarnomMepynsapHoMy anapaty i neThi ['eHne B HePOHi CCaBLyiB, TaKoX BiACYTHI.

3. 36ipHa NpOTOKa HMPKU BUKOHYE (PYHKLiKO HAKOMWYEHHS | KOHTPOTBOBAHOIO BUINEHHS CEui, 3aMiHIO4YN COOOK HMPKOBY MMCKY
Ta CEY0BWI MiXyp Yy CCaBLiB.

4. Tpn NOCTOAMNNOCTOMO3i HAPKM Y NAIOTBU HE YpaxatoThCs.

MepcnekTMBU NoganbLUIMX AOCNiIAXKEHb. Y N0asbLLOMY NiaHyeMO NPOBECTU MCTOMONIYHI 4OCIMKEHHS IHLUMX OpraHiB XBOpOi
Ha MOCTOAMMIIOCTOMO3 MIOTBU, L0 CIyryBaTMME OCHOBO A1 PO3p00KM NaTOMOPCONONiYHOI iarHOCTHKM Liiei XBOpoobw.
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FEATURES OF MICROSCOPIC STRUCTURE OF ROACH KIDNEY
AT NORM AND AT POSTHODIPLOSTOMATOSIS

Borisevych B.V., Aishpur O.M.
National University of Life and Environmental Sciences of Ukraine, m. Kyiv, Ukraine

The purpose of research - to study in detail the microscopic structure of roach kidney at norm and at posthodiplostomatosis.

Material and methods of research. Paraffin sections of infected and control fish kidney were painted with hematoxylin and eosin Karatsi. Morphometry
was performed by the method of G.G. Avtandilov.

The results of research. Nephron of roach’s kidney consists of renal corpuscles, Proximal convoluted tubule (divided into first and second segments),
distal convoluted tubule, collecting tubule and collecting duct. The structure of the renal corpuscles does not differ from that of mammals. From Bowman'’s
capsule leaves thin not convoluted tubule section — neck of the nephron. This department in roach is a thin tube with a very small clearance inside.
The neck of the nephron becomes much thicker than proximal convoluted tubule, which consists of the first and second segments with several differences
in microscopic structure of their walls. The second segment of the proximal convoluted tubule passes into the distal convoluted tubule. Its diameter
is smaller than that of the proximal, but much larger than the neck of the nephron. Distal tubules of several nephrons meandering flow into the collecting
tubule, the microscopic structure of which is similar to that neck of the nephron. Collecting ducts empty into the collecting (excretory) duct, similar to that
in the mammalian kidney is absent. Structural formations similar to Juxtaglomerular apparatus and loop of Henle in mammal’s nephron in roach, on basis
of provided histological studies, we could not identify.

In the affected with posthodiplostomatosis roach microscopic structure of the kidneys did not differ from the microscopic structure of controls kidneys,
clinically healthy fish.

Conclusions. 1. Roach’s kidney not only performs a specific function, but also an organ of lymphopoiesis. 2. Nephron in roach consists of the
following sequence of structural units: renal corpuscle, proximal convoluted tubule (divided into first and second segments), distal convoluted tubule and
collecting ducts. 3. In the roach’s kidneys are no characteristic of mammalian renal papillae, collecting cups and kidney bowl. Structural formations similar
to Juxtaglomerular apparatus and loop Henle are also absent. 4. Collecting duct of kidney performs the function of storage and controlled release of urine,
replacing the renal pelvis and bladder in mammals. 5. In the affected with posthodiplostomatosis roach microscopic structure of the kidneys does not differ
from the microscopic structure of control kidneys, clinically healthy fish.

Keywords: roach, kidney, microscopic structure, nephron, lymphopoiesis, posthodiplostomatosis.
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