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ABSTRACT. Relevance. Narcotic analgesics (opioids) are widely used in medicine for pain relief in severe injuries, cancer,
and the postoperative period. At the same time, their strong effect on the central nervous system and high risk of addiction
pose difficult challenges for science and society. The use of opioids, both for medical reasons and in individuals who abuse
narcotic drugs, is one of the causes of acute and chronic kidney damage, since most narcotic analgesics or their metabolites
are excreted through the kidneys and lead to damage to their structure and function. The aim of our study was to determine
changes in the renal corpuscle four weeks after discontinuation of nalbuphine after two weeks of its use. Methods. Histo-
logical preparations were prepared according to the generally accepted method. Staining was performed with hematoxylin
and eosin. The experimental study was conducted on sexually mature male rats of the “Wistar” line divided into two exper-
imental groups. Results. At the end of the second week of the experiment, with daily administration of nalbuphine, the
following changes in the structural organization of the kidneys were observed: overflow with erythrocytes and expansion of
the capillary loops of the glomeruli, their hypercellularity, expansion and edema of the mesangial matrix of the renal cor-
puscles. Four weeks after drug withdrawal, it was found that the renal glomeruli of the subcapsular nephrons were more
affected than the renal corpuscles located in the intracortical and juxtamedullary regions of the cortex. The capillary loops
of most renal glomeruli of the cortex were dilated and crowded with erythrocytes. The connective tissue of the outer leaf of
the Shumlyansky-Bowman capsule of individual renal corpuscles is thickened in some places. The mesangial matrix is
expanded in some places, the number of mesangial and sometimes endothelial cells in individual renal corpuscles is slightly
increased. Conclusion. Two weeks of nalbuphine use leads to changes in the renal corpuscle, which are still evident four
weeks after drug withdrawal.
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Beryn

I'octpe momxkomkenas Hupok (I'TIH) e npuun-
HOIO CMepTi OJIM3BKO 2 MIiNBbHOHIB JFOAEH 3a PIK Y
BCHOMY CBIiTi Ta MOXe€ ITPU3BOJIUTH 0 PO3BUTKY XPO-
HiuHOT XBopoOHU HHUPOK [ 1-3]. OnHi€er0 3 TPUIHH TOC-
TPOTO Ta XPOHIYHOT'O TOIIKOJDKEHHS HUPOK € BHKO-
PHCTaHHS OMIOIAIB K 32 MEJUYHUMH TT0Ka3aMH, TaK
1y 0ci0, 1110 3JI0BKMBAIOTh HAPKOTHYHUMH ITpenapa-
TaMH, OCKUJIBKM O1NBIIICTh HAPKOTHKIB abo ix MeTa-
00IiTIB BUBOJATHCS Yepe3 HUPKHU Ta MPHU3BOIATH 10
ypaXeHb CTPYKTypH 1 QyHKIIi HUpOK. [IprmanHaMu
I'TIK npu BUKOpHCTaHHI OIiOINiB MOXYTh padbaoMio-
J1i3, TOCTpa 3aTpUMKa Cedi, 3MiHH B pOOOTi BereTaTH-
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BHOT HEPBOBOI CUCTEMH, PEHIH — aHT1OTEH3UH — allb-
nocrepoHoBiit cucremi (PAAC) Ta BupoOIeHHS aH-
THJIIypETUIHOTO TOPMOHY, a TaK0XX 3HWKEHHS IIBH-
JIKOCTi KITyOOUKOBOI (pibTparii i IK HACIIiIOK imIeMist
HUpKH [4-7] .3MCHIICHHS MIBHIKOCTI KIIyOOYKOBOL
¢binpTpamnii Ta BUAUICHAS cedi MOXe OYTH BUKIHKAHE
TPUBAJIMM 3HIDKCHHSIM apTepialIbHOTO THCKY IpH
CTUMYJIALIT OMiOiNHUX mepudepiiiHuX penenTopis
[8]. AxTuBarisi EHTPAILHOTO OMIOiTHOTO TENTH/I-
HOTO perenTopa MPU3BOIUTH JI0 3BYXKEHHS CyIUH Ta
irmeMii HUPOK, 0 BUHHUKAE IPU 3aCTOCYBAaHHI MOp-
(iHy Ta 3MEHIIYETHCS MIPH 3aCTOCYBAHHI HAJIOKCOHY
[9, 10].

Mopdonoridai 3MiHM KOMIIOHEHTIB He(ppoHa
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NIPY BKUBaHHI OMiOiAiB BUBYAIIUCH SIK Y EKCTIEPUME-
HTAIBHUX, TaK 1 y KIIHIYHAX JOCHimpkeHHs X. Jocmi-
JUKEHO 3MIiHM O10XIMIYHHMX MOKa3HUKIB (yHKIIOHA-
JHHOTO CTaHy HHUPOK Micis BiaMiHM HanOydiny [11,
12]. TIpore, Mopdonoriyaa KapTHHA CTPYKTYpP HHU-
PKU micist BimMiHu HAIOY(iHy HE € BUBUCHA.

Mera

Bu3HaunTH 3MiHHM HUPKOBOTO TiJbLS Yepe3 4o-
TUPH THXXHI MICIIS BIIMIHK HaNOydiHy npH iforo aBo-
TH)KHEBOMY 3aCTOCYBaHHI.

Martepiann Ta MeTOAN

Marepian JOCHiKEHHs: CTaTeBO 3pili IHIypH-
cammi niHil “Bictap”. TBapiHH MICTIIIUCH B yMOBax
BiBapiro 1 pobora mpoBoamrack 3rigHo “IlpaBmimam
MPOBEICHHS POOIT 3 BUKOPUCTAHHSAM €KCIIEPHMEHTA-
JHHUX TBApUH, TIO BiIIIOBiAa€ MOJI0XKEHH!O [ enbCi-
HCBKOI aexnapanii. EkcriepuMeHTrn Han TBapuHAMHA
MIPOBOIIIINCS 3TIIHO TOJIOKeHb JlupekTuBu €Bpo-
NeWChKOTo CriBTOBaprcTBa Bif 24 mucronana 1986 p.
[13, 14].

[epriii exciepuMeHTANBHIA TPy MiATOCTI-
HUX TBapHH MPOBOMMIN iH €Kil HamOydiHy mro-
JICHHO, JIOM’s130BO, BIpOzoBxk 14 ai6 y mo3i 0,212
Mr/KT. JIpyTiil eKcriepuMeHTaIbHIA TPy MiIOCITia-
HUX TBapHH NPOBOIMIN iH eKmii HamOyQiHy mIo-
JICHHO, JIOM’s130BO, BIpoAoBx 14 mi6 y mosi 0,212
MI/KT, 3 TIOAAJbIIOK YOTHPUTIDKHEBOIO BiIMIHOIO
npenapary. KoHTponepHa  Tpyma — OTpHMyBaja
JIOM’5130BO 1H’€KIii (i310IOTIYHOTO PO3UMHY BIPO-
JoBxK 42 1110. 3 METOr0 MPOBEACHHS 3a00py MaTepiany
JIOCITIJDKEHHS, TBApUH MPUCHILISIIM BHYTPIIHBOOYE-
PEBUHHUM BBEJICHHSIM TiONEHTANY (3 PO3paxyHKy 25
MTI/KT).

IcronoriuHi npenapaTy roTyBajIy 3a 3arajbHO-
MPUAHITOI0 METOAMKO. 3adapOyBaHHS MPOBOIAUIH
reMaTOKCHIIHOM Ta eo3uHOM [15].

PesyabTaTn Ta ix 00roBopeHHs

HanpuxkiHIi Ipyroro THXKHS €KCTIEPUMEHTY TIPH
II0JICHHOMY BBEAEHHI LIypaM eKCHEepHUMEHTAIbHOI
rpynu HanOyo¢iny y mosi 0,212 mr/kr cnocrepiranm
HACTYITHI 3MiHH CTPYKTYpHOI opraHizanii Hupok. Cy-
JIMHHI KIIyOOYKH CyOKarcyssipHOT 30HHM 30iiblIeH],
riepUeToNSIpHI, KaniIapHi NeTi iX po3MupeHi, mne-
penoBHeHi epurporramu. CedoBuil pocTip Oijib-
IIOCTI HUPKOBHX TiJI€Llb 3BY)KEHHH, Me3aHTialbHHIA
MaTpHUKC pO3MHUpeHui, Habyxnuil. B okpemux Hup-
KOBHX TUIBIISX Y CEYOBOMY IIPOCTOpPi BUSBIECHO Oi1I-
KOBY Macy, AECKBAaMOBaHi IOJOIMTH, ITOOANHOKI
eputporutH (puc.l).

OTxe, yepes 1Ba THXKHI puiioMy HanOydiny y
TepareBTHYHIN 1031 BUHUKAE BUPA)KE€HA CYANHHA pe-
aKIlisT HUPKOBUX TUICIh Y BHTJISAI IEPETTOBHEHHS
SpUTPOLUTAMU Ta PO3IIMPEHHS KAIUIAPHUX IeTelb
CYAMHHHX KJIyOOUKiB, 1X IIIepLeoNspHOCTI, POILIH-
PEeHHS Ta HAOPSAK ME3aHT1abHUHOTO MAaTPUKCY HUP-
KOBUX TiJI€Lb.

ITpn ABOTM>XHEBOMY IIOAECHHOMY BBEACHHI IITy-
paM eKCIEepHUMEHTAIbHOI rpynH HanOydiHy y mo3i
0,212 Mr/kr 3 HaCTYIHOIO YOTHPUTHXKHEBOIO BiMi-
HOIO TIperapaTy CIocTepirajin HacTyITHI 3MiHU CTpY-
KTYpHOI opraHi3zauii HUpOK.

Puc. 1. MikpomopdonoriyHe 306pakeHHs1 HUPKOBOrO
TiNbLSA HANPUKiIHLI APYroro TMXKHS eKCrepuMeHTy. 1 — CyanH-
HWI kNyBoYok; 2 — BinkoBa maca y ce4oBOoMy NpoOCTOpi 3 Ae-
CKBaMOBaHNMM NofouMTamMu; 3 — 30BHiLLHi IMCTOK Kancynu
LLlymnsiHcbkoro-boymeHa; 4 — ceuvoBuii npoctip. 3abaps-
NEHHS1 reMaToKCUIiHOM-e03MHOM. x420.

3BepTae yBary Te, o HIPKOBi KIIyOOUKH CyOKa-
MCYSIPHUX He(DPOHIB ypaxkaroThCs OLIbIIE, HiXK HUP-
KOBI TiJIBLIS, IO PO3MIllIEH] B IHTPaKOPTHKAJIBHUX Ta
IOKCTaMeIyJSIPHUX BiAgiIaX KIpKOBOI DPEYOBHHH.
Kaninsipai meTsi OU1bI0CcTi HUPKOBUX KITyOOUKIB Ki-
PKOBOT PEYOBHHHU PO3LIMPEHI, IEPEIIOBHEHI €PUTPO-
nuTamMu. Me3aHriajabHUi MaTpUKC MOEKYIH PO3ILIH-
peHH, KUTBKICTh ME3aHTiaIbHUX, a IHKOJIN €HIOTEIi-
aNbHUX KIITHH B OKPEMUX HUPKOBHX TUIBLISIX HE3Ha-
4yHO 30inpmIeHa. B ceuoBOMy MpOCTOPi OKpEeMHX HH-
PKOBHX TiNEIb NOACKYANW HAIPOMAaIKYeThCsl He3HaA-
YHa KiJTBKICTh 3€pHUCTOI €03MHO(DITHPHOT MacH, Tofe-
KYIH TIOOJMHOKI SPUTPOIHUTH, 1HKOJIH TECKBAMOBaHI
nogouty. Criojy4Ha TKaHUHA 30BHILIHBOTO JINCTKA
KarcyJid OKpEMHX HUPKOBUX TIJIELb MOJEKYAHN ITOTO-
BlIEHA. B OkpeMux HUPKOBHUX KIyOOUYKax iHTpaKop-
TUKAJIBHUX Ta IOKCTAMEIYISAPHUX BiIIUIIB KipKOBOT
PEUOBHHH €TIiTeNii 30BHIIIHBOTO JIMCTKA HAOYXJINH,
HaOyBae KyOiuHOi ()OpMH, IHKOJIU CIIOCTEPIraeThCs
npostiepanisi €miTeNiOUNTIB 30BHIIIHBOTO JIMCTKA
kancynu Ilymasacskoro-boymena. SInpo Takux kiii-
THH 30U1bIIeHe B 00 €Mi, CBIiTIIO 3ahapOoBaHe rema-
TOKCHIIIHOM, OKpyryoi abo oBaibHOI (opMH, IUTO-
Tu1a3Ma IepeBaxXHo KyOiuHoi popmu, iHOAI IHTEHCH-
BHO aruodineHa. (puc. 2).

KaninspHi netini Jesikux KityOOuKiB 371MBalOThCS
(0co0nMBO CyOKamNCyJIIpHOI 30HH Ta IHTPAKOPTHKA-
JIBHUX BIIIUIB KIPKOBOi PEYOBHHM), YHACHIJOK
LBOTO KJIYOOUKHM CTalOTh JIaT4acTUMU. [HTepcTULin
HABKOJIO HUPKOBUX KITyOOUKIB MMOIEKy U 1H(IIBTPO-
BaHMH Makpodaramu, ¢idbpobiactamu Ta miMponu-
tamu. CrioJTy4Ha TKaHWHA 30BHILTHBOTO JINCTKA Kall-
cymn Iymnsacekoro-boymena okpeMux HHPKOBHX
TLTENh MOACKYAH MOTOBIIeHA (puc.3).

B okpeMux HUPKOBUX TUIBISX, 1110 PO3TAIIOBaHI
TIepeBayKHO B CyOKAICy ISIpHUX BiUIIaxX KipKoOBOi pe-
YOBHHU BUSBJICHO A/re3i10 KAMIIPHUAX IETENb i3 30-
BHIMIHIM JHCTKOM Kancymu LlymmsHcpkoro-boy-
MEHa, a MoAeKyau cuHexii. JIesKi HHUPKOBI TUIBIIA
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3MEHIIIeHI B 00’€Mi, KiJIbKICTh KIIITHH TAKUX HUPKO-
BHX TiJIeIb 3MCHIIICHA, KalIApH CHasli, MIKKAIiIi-
PHI TPOMDKKH PO3IIUPEHI.

Puc. 2. MikpomopdornoriyHe 306paxKeHHs KipkoBOI pe-
YOBUHWN HUPKW HAMPWKIHL LIOCTOrO TWXHSI E€KCMIepUMEHTY
npv ABOTUXHEBOMY LLOAEHHOMY BBEAEHHI LLlypam ekcrnepu-
MeHTanbHOI rpynu HanbydiHy y Aosi 0,212 mr/kr 3 HacTyn-
HOI YOTUPUTMXKHEBOK BiAMIHOW nMpenapaty. 1 — kaninspHi
neTni CyaAuMHHOro Knybouka posLuMpeHi, NepenoBHEeHi epuT-
pouuTtamu; 2 — nponidgpepadis Ta HabyxaHHs! eniTenito 30BHi-
LUIHLOTO NUCTOKa kancynu LWymnsaHcbkoro-boymena; 3 — eo-
3MHopiNbHa Maca y ce4oBOMy NpocTopi; 4 — Habpsik cTpomMu
Ta iHINbTpauia KNITUHHUMKU eneMeHTamu; 5 - MiIKHOTUYHI
fApa eniTeniouuTiB 3BMBUCTUX KaHanbLiB; 6 — 3epHUCTa
mMaca B NPOCBITi MPOKCUMarbHNX 3BUBUCTMX KaHanbLiB. 3a-
GapBreHHs1 reMaToKCUINiHOM-e03uHoM. x400.

BucHoBknu

1. Bseznenus HanOy(diHy B TepaneBTHYHUX J0-
3ax BIPOJOBX 14 1i0 BUKIMKa€e BUPaXEHY CyJUHHY
peaKilo HUPKOBHX TIJIELb Ta PO3IIUPEHHS 1 HAOPSK
ME3aHT1aIbHOI0 MaTPUKCY.

2. Yepe3 4OTHpHM TIDKHI BiJMIHM IIperapaty
BUSIBJICHO ME3aHTiOKanIspHi (Membpanomnpomidepa-
THBHI) ypaXXeHHsI HUPKOBHX TiJelb Ta ciabo BUpa-
JKEHI CeTMEHTapHi CKJICPOTHUYHI 3MiHM HUPKOBHX Ti-
nenp. IlaTtomoriyai 3MiHM HHPKOBHX TiJIeNb MIiCIA

BiIMiHM IIpemapaTy HaiOiIbII BUpaXKeHi y cyOKarcy-
JSIPHUX HeQpOHAX.

Puc. 3. MikpomopdonoriyHe 306paXkeHHs1 KipkoBOi pe-
YOBUHU HUPKM HanpUKiHLi LIOCTOrO TWKHS EeKCNEepUMEHTY
npy ABOTMXXHEBOMY LLIOAEHHOMY BBEAEHHI LLypam ekcnepu-
MeHTanbHoiI rpynun HanbydiHy y aosi 0,212 mr/kr 3 HacTyn-
HOI YOTUPUTKHEBOIO BiAMIHOIO MpenapaTty. 1 — 3nuTTs Ka-
NiNApHWX NeTenb HUPKOBOTO KIybouyka; 2 — NOTOBLLEHHS CMO-
NYYHOI TKAHWHWM 30BHILLHBOrO NMcTka kancynu LymnsaHcb-
koro-boymeHa; 3 — iHdinbTpauia KNiTUHHUMK enemeHTamm
HaBKONOKy604YKOBOI CTPOMU; 4 — HEKPOTUYHI 3MIHW NPOKCK-
MarnbHOro 3BMBWCTOrO KaHanbus. 3abapBneHHs reMaTokcu-
niHomM-eo3nHoMm. x400.

3. JlBorwkHeBe 3acTocyBaHHS — HaiOy(diHy
MIPU3BOJUTH 0 3MiH HUPKOBOTO TUIBI, 11O BHSBIISI-
€THCS 1 Yepe3 YOTHPH TWXKHI Micisl BIIMIHM mpena-
pary.

IlepcnexkTuBu MOJAJIBIINX po3podok
OB’ s3aH1 3 JOCHIDKEHHIM Ta BUBUCHHAM 3aJIEXKHO-
CTI MiX J03010, TPHBAJICTIO 3aCTOCYBaHHS 1 CTyIe-
HEM ypa)KeHHS HHUPOK, 3 METOI0 PO3pOOKH Oe3ImedHi-
[IMX TPOTOKOJIIB JIIKyBAaHHS.

Indopmanis npo kKoHQUIIKT iHTEpeciB

[Norenuiiinnx abo ssBHUX KOH(IIIKTIB iHTEpeECiB,
110 MOB’sI3aHi 3 UM PYKOIIMCOM, Ha MOMEHT ITyOJIi-
Kaii He iCHy€ Ta He rmepe0ayaeThCs.
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Binbxosa I.B., [logoaioxk M.B. Mop¢oJ10riuHi 3MiHM KOPY HUPKOBOIO TiJIbUS MiC/Is ABOTHKHEBOI0
BBe/IeHHs1 HAJ0yQiny Ta nicjas Horo BiaMinm.

PE®EPAT. AxkryansHicTb. HapKoTHYHI aHaTBreTHKH (OII0IAN) IMTUPOKO BUKOPHCTOBYIOTHCS B MEIUIIAHI
JUTs 3HEOOJIEHHS MIPH TSDKKHUX TpaBMax, OHKOJIOTIYHUX 3aXBOPIOBAHHSX, MicisonepaniiiHoMy nepioai. Bogxouac
XHI{ CHIIbHMH BIUTHB Ha ICHTPAJIbHY HEPBOBY CHCTEMY 1 BUCOKHMI PH3HK (POPMYBAHHS 3aJI€KHOCTI CTABUTD IIEPEN
HAYKOIO 1 CYCIIJIbCTBOM CKJIAJHI 3aBIaHHA. BUKOpHCTaHHA OMIOiNiB SK 32 MEIMYHIMH ITOKa3aMH, TakK i y ocil,
1110 3JI0BXXHMBAIOTh HAPKOTUYHUMHU TIPENapaTaMy € OHIEI0 3 IPUYNH FOCTPOTO Ta XPOHIYHOTO MOMIKOXKEHHS HH-
POK, OCKIIBKY O1IIBIIICT HAPKOTUYHKX aHAIBI€THKIB 200 TX MeTaboJITiB BUBOJATHCS Yepe3 HUPKHU Ta MIPU3BOSTh
JI0 YpaXXeHb 1X CTPYKTypH i QyHKIlii. MeTor HaIIOro A0CIIPKEHHS OyJI0 BU3HAUCHHS 3MIHH HUPKOBOTO TiBIIS
4yepe3 YOTHPH THIKHI ITicJIsl BiAMiHM HANOY(iHy Mpu HOro IBOTHKHEBOMY 3acTocyBaHHi. Metoau. [icTonoriuni
Npenapary roTyBaJi 3a 3arajJbHONPUHHSITOI0 METOUKOI0. 3adapOyBaHHs MPOBOAMINA TeéMATOKCHUIIIHOM Ta €03H-
HoM. ExcriepuMeHTasbHe TOCIPKEeHHS IPOBEICHO Ha CTAaTEBO 3pUIMX LIypax-caMIpsix JiHii “Bicrap” posainennx
Ha JIBi eKCIIepHMEHTaNbHI Ipynu. Pe3yabTaTn. HanmpukiHmi Apyroro THXHS €KCIIEPUMEHTY ITPH OACHHOMY BBe-
JIeHHI HaNOy(iHy criocTepirany HaCTYIHI 3MIHH CTPYKTYPHOI OpraHi3allii HIpOK: MepenoOBHEHHS epPUTPOIUTAMH
Ta PO3IMHUPEHHS KAMJSPHUX HETeNb CYIMHHUX KIYOOUKiB, iX TIHEepIETIOISPHOCTI, PO3MINPEHHAS Ta HAOPIK Me-
3aHTiaJIbHUHOTO MaTPUKCYy HUPKOBHUX TuIelb. Uepe3 YOTHPH THXKHI BiIMIHN NpEnapaTry BHABIEHO HUPKOBI KITy-
00YKH CyOKaICyIsIpHUX HE(PPOHIB YpaXKaroThes OLIbINE, HiYK HUPKOBI TIJIBI, IO PO3MIIICH] B IHTPAKOPTHKAIb-
HUX Ta IOKCTaMEIyJSIPHUX BiIIiIaxX KipkoBoi pedoBuHH. KaminspHi meTii OLTBIIOCTI HUPKOBUX KIYOOUKIB Kip-
KOBOT PEYOBHHHM PO3LIMPEHI, MepenoBHeHi eputpouutamu. CriojlydHa TKaHMHA 30BHIIIHBOTO JINCTKA KaICyJn
HIymisiHCbKOrO-boymMeHa OKpeMHX HUPKOBUX TiJIElb MOAEKYIM MOTOBIIEHa. Me3aHriadbHUI MaTPUKC MOJIEKY I
PO3LIMPEHHH, KUIbKICTh ME3aHT1aJIbHUX, & IHKOJIM €H/I0TeNialbHIX KIIITHH B OKPEMUX HUPKOBHX TUIBIISIX HE3HA-
yHO 30unbiIeHa. [lincymok. [IBoTHKHEBE 3acTOCYBaHHS HAOY(]iHY MPU3BOAUTD 10 3MiH HUPKOBOT'O TUIBIIS, IO
BUSIBJISIETHCS 1 Yepe3 YOTHUPH THIKHI MIC/s BIIMIHH Mpenapary.

Kuaro4oBi ciioBa: HUpKH, HUPKOBUH KIIyOOUOK. HAIOY(DiH, ITypH.
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