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FUNCTIONAL MORPHOLOGY OF THE PROXIMAL AND DISTAL CHANNELS
OF THE KIDNEYS IN MODELING ACUTE LETHAL POISONING WITH GAS
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PEDEPAT

LIEJIbKO NCCJIELOBAHUS 9BMNOCH U3YyYeHWE FMCTONOMMYECKUX U TMCTOXUMUNYECKUX UBMEHEHUIA NMOYEK NPU MOOENNPOBAHN
OTpaBiieHnii BbITOBbIM ra3oM B akcnepumeHte. MATEPUAJT U METO/bI. ameHneHnne aktuBHocTn HAL-H2-pnernoporeHassi,
naktargervaporenassl (J14), cykunHatoermaporenassl (CAN) v wenoyHol pocdaTtassl (LLLD) oueHeHo B MpokcManbHbIX 1
LUCTanbHbIX KaHanbLAaX noyek 6esbix 6ecnopoaHbIX KPbIC NPy MOAENNPOBaHNY OTPaBeHnii ObITOBbIM ra3oM. AKTUBHOCTL dhep-
MEHTOB OLIEHMBANACh KOJIMYECTBEHHBIM LUMTOCNEKTPO(POTOMETPUYECKUM CMOCOO0M B MEPUHYKIeapHbIX yHacTKax LUTonnasmsi
knetok HeppoTtenusa. PE3YJIBTATbI. TMCTOXMMNYECKOE NCCEea0BaHNE 3MUTENNS N3BUTbIX KaHAbLEB MNOYeK 9KCNEPUMEHTasTbHbIX
XNBOTHBIX MO3BOMNIIO 0OHAPYXUThb CYLLIECTBEHHbIE U3MEHEHUS MeTaboIn3Ma KNeTok, KOTOPbIE XapakTepun3oBanch HapyLLEeHUEM
3HepreTnyeckoro 0bMeHa TKaHEBOT O AbIXaHUS U TPAHCMOPTHbIX MPOLECCOB. [MCTO3H3MMONOrMYeCcKmii aHanna nokasars, 4To npu
TOKCUYE€CKOM BO3eNCTBUM ra30M HabntoaaeTcs 4OCTOBEPHOE CHMXEHME akTUBHOCTU JIZAI No cpaBHEHWMIO C KOHTPOIEM. AKTUB-
HocTk CLII" MmeHsieTcs Takke, 0aHaKko rno cpaBHeHuto ¢ JII oHa JOCTOBEpPHO NoBbilaeTcs. AKTURHOCTL HALL-H2-nerngporeHassl
LOCTOBEPHO YBENNYMBAETCS MO CPABHEHMIO C aKTUBHOCTBIO AAHHOIO (PEPMEHTA B rPYMNNe KOHTPONbHBIX XUBOTHbIX. OTpaBneHmne
rasoM BbI3BasI0 MNOBLILLIEHNE aKTUBHOCTY LLI®D no cpaBHEHWIO C aKTMBHOCTLIO (hepMeHTa, 3aperncTpupPpOBaHHON Y KOHTPOJILHOM
rpynnbl kpbic. SAK/TIOYEHWE. TIpouecc MHTOKCUKALIMM ObITOBLIM Fa30M CONMPOBOXAAETCH MOPGOPYHKLUMNOHANBHBIMU U3MEHEHN -
AMUN NoYeK, KOTOPbIE MOTyT NPUBOONTbL K PA3BUTUIO no4Ye4yHom HeOoCTaTO4YHOCTI.

KnioueBble cnoBa: ObITOBOV ra3, OTPaBIEHNS, MOYKM.

ABSTRACT

THE AIM of the work was to study histological and histochemical alterations to the kidneys in modeling poisonings with domestic
gas in experiment. MATERIAL AND METHODS. Changes in activity of NAD-H2-dehydrogenase, lactate dehydrogenase (LDG),
succinic dehydrogenase (SDG) and alkaline phosphatase (APh) were estimated in the proximal and distal channels of the kidneys
of white rats in modeling poisoning with domestic gas. Activity of the enzymes was estimated by quantitative
cytospectrophotometric method in perinuclear parts of nephrotelium cell cytoplasm. RESULTS. The histochemical investigation
of the epithelium of convoluted channels of the kidneys of experimental animals allowed to detect substantial changes of
metabolism of cells characterized by impaired energy metabolism of tissue ventilation and transportation processes. A
histoenzymological analysis has shown that toxic exposure to the gas resulted in a reliable reduction of LDG activity as compared
with the control. Activity of SDG was also changed, but was considerably higher as compared with LDG. Activity of NAD-H2-
dehydrogenase was considerably increased as compared with activity of this enzyme in the group of control animals. Poisoning
with the gas resulted in higher activity of APh as compared with activity of the enzyme registered in control rats. CONCLUSION.
The process of intoxication with domestic gas was followed by morphofunctional alterations of the kidneys which can lead to the
development of renal failure.

Key words: domestic gas, poisoning, kidneys.

BBEOEHUE OIIyIIIEHUE TOITHOTHI, moTepsi co3Hanus [ 1,2]. Kpome

WHTepec K M3yueHMIO BIMSHHS OBITOBOTO r'a3a Ha
OpraHU3M 4YeJlIOBeKa B CUIIy PaclpOCTPaHEHHOCTH Ca-
MOTO BEILECTBAa W BO3pacTaHHs KOJMUYECTBA OCTPBIX
OTpaBlIeHUH MPH MONaJaHUK B OPTaHU3M SIBISIETCS
BECbMa 3aKOHOMEPHBIM.

KimHnveckue nposiBIeHUsI OTPABIICHUI OBITOBBIM
ra3oM O4eHb pa3HooOpa3Hbl. B mepByto ouepenb 310
pas3IMyuHbIe PACCTPOWCTBA LIEHTPAIbHONW HEPBHOM cH-
crembl (LUHC) — ronoBHas 60ib, rol0BOKpYKEHHE,
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9TOTO OTMEYAETCSl BBIPAKEHHOE MOPA’KEHUE CHUCTE-
MbI KpoBOOOpariieHus [3].

YCcTaHOBIEHO, UTO MPH BIBIXaHUH 3TOTO ra3a BO3-
HUKAIOT 3HAYUTENbHBIE H3MEHEHUS B CIIM3UCTON 000-
JOYKE JIBIXaTeIbHBIX NMyTeH — AUCTpOPUUECKHE,
aTpohUuecKUe, THIIEPINIACTUYECKHE TIPOLIECCHI, COTIPO-
BOXKJIAIOLIMECS BOCTAIUTEIbHBIMU MPOSBICHUSIMHU [4].

Xotsa camu 1o cebe KOMIIOHEHTHI OLITOBOIO rasa
— mponas, OyTaH, 3TaH, METaH — PacCMaTPUBAIOTCS
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KaK CpPaBHUTEIBHO Maji0 TOKCUYHBIE [5], HEKOTOpBIE
WCCIIEIOBATEN OTMEYAOT MO/ WX BIUSHHEM Hapy-
IIeHNe aKTHBHOCTH afieHo3uHTprudocdaTas [6].

Lennro HAacTOAIIEH paOOTHI IBUIIOCH H3YIECHUE TH-
CTOJIOTUYECKUX U THCTOXMMHUYECKUX W3MEHEHUH T0-
YeK IMPH MOJIENTMPOBAHNH OTPABJIECHUI OBITOBBIM ra30M
B 9KCIIEPUMEHTE.

MATEPWAJ1 U METO/bI

B kauecTBe OTpaBiIAIONIErO BElIEeCTBa MCHOIb30-
Basics ObiToBoi ra3z ('OCTa 15860-84) mist ra3oBBIX
TUTAT, KOTOPBIM Yepe3 peAyKTop MO HU3KUM JaBiie-
HHUEM T0/iaBajicsd B 3aTPaBOYHYIO KaMepy, Iie pa3mMe-
IaJHCh 9KCIEepUMEHTAIbHBIE KHUBOTHBIE
(6ecriopoanbie Oenbie Kpbickl, Maccoit 250-280 1) B
teueHnel0—15 mMuH. KoHTposbHbBIE )KUBOTHBIE HaXo-
JIAJTUCHh B OOBIYHON BO3JYIIHOW CpeIe.

JIJ1s TUCTONIOTMYECKOT0 M TMCTOXMMUYECKOTO HC-
ClleIOBaHMi 3a0Mpanich KyCOUYKA BHYTPEHHUX Opra-
HOB — [I€YEHH, MTOYEK, JIETKHX, TOJIOBHOTO MO3ra.

[NapaduHOBBIe Cpe3bl TONIIMHON 5 MKM OKpaIlliBa-
JIMCh TeMaTOKCUIIMH-303UHOM, TMKPOPYKCHHOM 10 Ban
['M30H 1 QyKCHIMHOM Ha dracTudeckue BolokHa. s
[OCTaHOBKH TMCTOXUMHMYECKHX PEaKLMil TPUroTaBInBa-
11 10 MKM KprocTaTHbIE cpe3bl. Onpenestsii akTHBHOCTh
HAZ[—HZ—z[eer[poreHa%l, JIAKTaTAETUAPOTEHA3BI
(JIAD), cykmuuaraeruaporenassl (CA) u menouHoi
(ocdarazer (D). AKTHBHOCTH (PEPMEHTOB OICHHUBA-
J1aCh KOJIMYECTBEHHBIM ITUTOCTIEKTPOPOTOMETPUUECKAM
CrocoOOM B TIEPUHYKJICAPHBIX yYaCTKaX IMUTOTLIa3MBI
KJIeTOK HedpoTenus. Ha kaxmom mpenapare mpoBoIH-
JIOCh M3MEpeHHe aKTUBHOCTH 50 TOUeK.

Cratucruueckas 00paboTKa JaHHBIX MPOBOIM-
Jachk 1o mporpamme «Statgraph». CpaBHeHHE cpej-
HUX MTPOBOJIMITHN C TIOMOIIIBI0 KpuTepusi CThIOZCHTA.

PE3YJIbTATbI

[Tpyn MUKPOCKOTIMYECKOM MCCIIEIOBAHUU MOYEK
OKCIICPUMEHTAJIbHBIX XUBOTHBIX OTME€YAJIOCh 3HA4YU-
TEJIbHOE YBEINYCHHE KPOBEHAIOIHEHNS COCYIUCTHIX
KITyOOUKOB KOPKOBOT'O CJIOSI M PACIIMPEHHE COCYIIHC-
TOH ceT Mo3roBoro BemecTBa. Co CTOPOHBI KaHAIb-
[IEBOT0 amnmapara Habaroaanachs 0emkoBast IuctTpopus,
IIPU TOM MO3aUYHOCTb CTPYKTYPHBIX U3MEHEHUH OT-
MEYaJIaCh B SIIUTCIINU KaK MMPOKCUMAJIbHBIX, TaK U T~
CTaJIbHBIX KaHAJIbICB. B HEKOTOPLBIX CjlydasdaX OHa
HOCHWJI2 BBIPOKEHHBIH XapakTep U COMPOBOXK/IANTACh
aanepauHeI‘/'I AllMKAJIbHBIX OTACJIOB HUTOIIJIa3MBbl KJIC-
TOK. MecTamu MyTHOE HaOyXaHue KJIeTOK ObLIO Ipe/I-
CTaBJICHO BaKyOJIbHOM W OallIoOHHOH auctpoduen,
KOTOpasd B SMUTCINU U3BUTHIX KaHAJIBILCB COMPOBOK-
Jlajlach paspyLI€HUEM BHYTPUKIETOYHBIX CTPYKTYD,
HEKPO30M siIep U JIeCKBaMallier SUTEN s B POCBET
TpyOouek. B Takux y4acTkax BBISBISUTUCH Ty0OJIO-
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AkTMBHOCTb dpepmeHToB HALL-H2-pernpporenassl, WP, JIAT,
CAI B kneTkax anUTeENMs NPOKCUMalbHbIX Y AUCTalbHbIX Ka-
HanbLeB no4ek. Mo ocu opamMHaT — YCNOBHbIE €OUHULbI ONTU-
yeckor nnoTtHocTu. Mo ocm abecumce — GepMEHTHI.

PEKCHUC, OTEK U METTKOOYATrOBBIE KPOBOM3ITUSMHUS MEXK-
KaHaJIbLIEBOW MHTEepCTULMAIbHON TKaHu. [Ipu sTom
NapaBacKyJIsIpHbIE KPOBOM3IIUSHHUS COMPOBOXKIAINCH
OTEKOM M Pa3BOJIOKHEHHEM OKOJIOTYOYISIPHBIX TMPO-
CTPaHCTB.

['croxummueckoe uccie10BaHne AUTENNS U3BH-
THIX KaHAJbIEB MOYEK IKCIEPUMEHTATBHBIX KUBOT-
HBIX ITO3BOJIUIO OOHAPYXUTh CYIIECTBEHHEIS
M3MEHEeHHs1 MeTadoJIM3Ma KIETOK, KOTOPhIe XapaKTe-
PHU30BAIIUCH HApYyIIEHHEM YHEPreTHYecKoro ooMeHa
TKaHEBOT'O JIBIXaHHUS U TPAHCTIOPTHBIX MPOIIECCOB (pH-
CYHOK). [ ICTOH3UMOJIOTHUECKHIT aHAJIH3 TTOKA3aJT, ITO
MIpH TOKCHYECKOM BO3JIEHCTBUM Ta30M HaOmomaercs
JIOCTOBEpHOE CHUXeHue akTuBHOcTH JIJII' mo cpas-
HEHHUIO C KOoHTpojeM. AxktuBHOCTh CHI" MensieTcs
TaKxe, oJlHaKko 1o cpaBHeHuto ¢ JIJII, oHa qocToBep-
HO nosbimaercs. Akrusnocts HAJI-H -nerunpore-
Ha3bl IOCTOBEPHO YBEJIWYUBACTCS IO CPABHEHUIO C
AKTUBHOCTBIO TAHHOTO (pepMEHTa B IpyImIe KOHT-
POJBHBIX KUBOTHBIX. OTpaBlIeHHE Ta30M BBI3BAIO
noBblIlIeHre akTUBHOCTH 1D 110 cpaBHEHUIO C aKTHUB-
HOCThIO (DEpMEHTa, 3apPErUCTPUPOBAHHON y KOHT-
POJIBHOM IPYIIIBI KPBIC.

OBCYXXAEHUE

Pesynbrarsl nccneoBaHUN CBUAETENBCTBYIOT O
HAJTMYHMHU BBIPKEHHBIX MOP(HOJIOTHUECKUX U3MEHEHUH
B ructoremarnieckom Oapnepe (I'T'B) mouek, BbI3-
BaHHBIX BO3jelicTBHEM ObITOBOro rasa. I[lpu stom
OBICTPO Pa3BUBAIOLIMECS [IPOLECCHI AECTPYKLUU pa3-
JIMYHBIX CTPYKTYP HEPpOHA MOTUMOPPHBI K HOCAT Xa-
pakTep Mo3an4HOCTH. M3MeHeHus: pepMEeHTHBIX
CUCTEM MOATBEPHKAAIOT BIUSHUE TOKCUKAHTA HE TOJIb-
KO Hd MUTOXOHIPUAJIbHBIE, HO U HA LIUTOILIA3MaTHYEC-
KHE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE MPOLIECCH
MoYeK, cBsi3aHHble ¢ 1MKIoM Kpebca, neHro3o-doc-
(aTHBIM LIYHTOM M CUCTEMOH aHa3POOHOI0 TIIMKOJIH-
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3a. [Ipu sTom ecnm yumTeiBaTh, uTo nukia Kpebdca
yepe3 pyMapoByIO KHCIOTY CBSI3aH C IIUKJIOM CHHTE-
32 MOYEBHMHBI, MOKHO TPEIIOIOKNTh, YTO TTOBBIIIIE-
Hue aktuBHOCTH CJIII" HOCHT KOMMEHCATOPHBIM
XapakTep. YBelImueHHe peadcopOIny B dTOM ciaydae
MIPUBOJUT K CHIJKEHUIO BHYTPHUKAHAIBIEBOTO JIaBIIe-
HUs, 006Jerdasi KITyOOYKOBYIO (PHIIBTPALIAI0. DHEPro-
ofecrieueHne TPAHCMOPTHBIX TMPOIECCOB MPHU ITUX
YCIOBHUAX MOXKET WATH 0 UHOMY IyTH yTHJIM3ALNU
[JTFOKO3bI, @ IMEHHO MO0 MyTH TIMKOJIN3a, KIFOUEBBIM
tdhepmentom kotoporo sisasiercst JIJI.

OOGnapysxennas akrusaius HAJI-H,-neruapore-
Ha3bl MOXET CBUJIETEIHCTBOBATh 00 yBEIWYEHHUU
SHEPreTUYEeCKUX MOTPEeOHOCTEeH KIIETOK, HalpaBjeH-
HBIX B YCJIOBHSIX TOKCHYECKOTO BO3JIEWCTBUS Ha OCY-
IIECTBJIEHUE TIPOIECCOB CHHTEe3a BemlecTB. OnHaKo
MOBBIIIIEHUE €€ AaKTUBHOCTH MOXET OTpakaThb M MO-
3aUYHOCTb TTOBPEKIACHHSI, 0COOEHHO NP MOBBIICHUH
TpaHCIOpTa Yepe3 anvKajlbHble MEMOpaHbl KaHallb-
1eB, Mapkupyemoro gpepmentom LD.

Taxum 00pa3zom, IPOBEJCHHOE UCCIIEIOBaHUE MOKa-
3a110, YTO MPU JAHHOW MOJIENH OTpPaBJeHHs BO3HUKAET
TSDKENoe HeoOpaTHMoe MopaXKeH!e oYK, CONPOBOXKIA-
Io1eecs] JISKOMITEHCUPOBAHHBIM alII030M C Ipeolna/a-
HHUEM MeTabOINYECKOr0 KOMIIOHEHTa. ALUIOTHYECKHIA
CIIBUT TIPU 3TOM SIBJISIETCS] PE3YJIBTaTOM, MO-BUIUMOMY,
Pa3BUBAIOLLEICS TSHKENOHN LIMPKYIISITOPHOM TUITOKCHH, BBI3-
BaHHOM TOKCHMYECKMM BO3JEHCTBUEM raza.
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SAKJTOYEHUE

[TonyueHHBIE pe3ynbTaThl MO3BOJSIOT CUUTATH,
YTO MHTOKCHUKAIHSI OBITOBBIM T'a30M I €r0 KOMIIO-
HEHTaMH BBI3BIBACT TIIyOOKHE CTPYKTYpPHO-MeTabo-
JIMYECKHUE MOPAKECHUA ITOUCK, KOTOPHIC B llaﬂ]:HeﬁIHeM
MOTYT MPHUBOJUTH K Pa3BUTHIO MMOYEYHON HeqocTa-
TOYHOCTH.
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