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[TpoBenens Mopdorucronornueckue nccaeoBanms nouek oneHerd Tromenckoro Cesepa. V3ydensr ocobeHHOCTH MOp(O-
THCTOJIOTHYECKOTO CTPOCHUS 1ovek oneHel Tiomenckoro Cesepa. YCTaHOBIEHO, YTO OpraHbl 001aJat0T H30MPaTeIbHOCTHIO B
AKKyMYJISALUH KaJMUS: TOYKH — JIerkue — nedeHb. Conepxanue kagmus B nerkum npessiiaet [T1K B 2,2 pasa. [ToBsienHas
KOHIICHTPAIMS KaJ]MUs B JISTKMX TOBOPHUT O BAXKHOCTH MHTAJISIIHOHHOTO CIIOc00a MOCTYIUICHUS JAHHOTO METajljla B OPraHHU3M.
B pesynbrare 10ATOBPEMEHHOTO XPOHIMUYECKOTO OTPABICHUS OYKN COOMPAIOT IIABHYIO YacTh OT OOIIETO COAEPIKaHMs KaMHUs
B OpraHu3Me, a MoYeYHas Kopa CTAHOBUTCS INIAaBHOW MUIIEHBIO JUIsl 3TOTO TOKCHKaHTa. [0 cTeneHM HaKOIUIEHUs! CBHUHIA B
OpraHax yCTaHOBJICHA CJIC/yIOIIasl 3aKOHOMEPHOCTb: JIETKUE —> TTOYKH —> I1€UCHb. YCTAHOBICHO, YTO MIOYKH CEBEPHOTO OJie-
HS — TApHBIN TapeHXNMAaTO3HBII OpTaH KPacHO-KOPHUYHEBOTO I1BeTa. JIeBas u mpaBast moukn 6000BHUHOH hopmBl. Macca modex
kostebiercs B npeaenax ot 170 go 200 r. nuna sieBoi mouku ot 11 o 12 oM, mupuna — ot 4 10 6 cM. J{iuHa npaBoii nodyku
koneOercs B mpeaenax ot 10 mo 11 cm, mmpuHa — ot 3,5 10 4,5 cMm. CpenHss BOTHYTas 4acTh MEAUATBHOTO Kpasi COACPIKUT
BOPOTa, Yepe3 KOTOPBIE BXOAT MOUEUHAast apTepHsl K HEPBBI, 4 BBIXOAAT BEHBI 1 MOUYETOUHHK. [IOUKHM ONIEHS OTHOCHUTCS K IVIaj-
KOMY OJTHOCOCOYKOBOMY THILy. [ MCTONIOTHYECKast CTPYKTypa U FPaHUIIbI TOUEUHBIX TeNlel coxpaHeHsl. Karcymna u cocynucTsie
KIIyOOUYKH XOPOIIO Pa3iNuUMbl. DIMUTEIMONNTHI INIOTHO NPHIISKAT K 0azanbHON MeMOpane. [IpokcuManbHbie U AUCTATIbHBIC
M3BUTHIE KaHAIBIIBI 0€3 BUAMMBIX H3MeHeHni. Mopdorucronornueckas CTpyKTypa MO4eK OJICHEH COOTBETCTBYET 30POBOMY
oprasy.
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We study morphohistological kidney deer of the Tyumen North. Peculiarities morphohistological structure of the kidneys
of reindeer in the North of Tyumen. It was found that the organs have selectivity in the accumulation of cadmium: kidneys —
lungs — liver. The content of cadmium in the lungs exceeds the MCL in 2.2 times. The increased concentration of cadmium in
the lungs indicates the importance of the inhalation method of this metal in the body. As a result of long-term chronic poisoning,
the kidneys collect the main part of the total cadmium content in the body, and the renal cortex becomes the main target for this
toxicant. According to the degree of accumulation of lead in the organs established the following pattern: lungs — kidneys —
liver. Established kidney reindeer — pair parenchymatous organ reddish-brown. Left and right kidney bean-shaped. The mass of
the kidneys ranges from 170 to 200 g. the Length of the left kidneys from 11 to 12 cm, width 4 to 6 cm of the right kidney varies
from 10 to 11 cm, width from 3.5 to 4.5 cm, the Average concave part of the medial region contains a gate through which enter
the renal artery and nerves, and come out of the vein and the ureter. The kidneys of a deer refers to the smooth odnolistovoe
type. The histological structure and boundaries of the renal corpuscles are preserved. Capsule and vascular tangles are clearly
visible. Epithelial cells are tightly attached to the basal membrane. Proximal and distal convoluted tubules without visible
changes. Morphological and histological structure of deer kidneys corresponds to a healthy organ.

Ionoxcumenvnasn peyenaus npedcmasaena B. H. JJomaykum, 0okmopom 6uoao02uveckux Hayx, npogeccopom,
2/1a8HbIM HAYUHBIM compyOHukom Beepoccuiickoeo HHH eemepuHapHoil SHMomoA02uU U apaxHoao2uu —
duruana Tromenckozo HaywHo20 yenmpa Cubupckozo omoenenusn Poccutickoil akademuu HayK.
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Beenenue

Onenp — 310 cTajgHoe XMBOTHOE. OCHOBHOE K€ MX
MECTO OOMTaHUsi — 3TO TyHApa W JecoTyHuapa. OneHw,
obwuraromue Ha ceBepe Smana u [bIIaHCcKOTro oTyoCTPo-
Ba, HE COBEPIIAIOT CKOJIBKO-HUOYIb MPOTSKHBIX MHUTPa-
UMK U KPYDJIBIA TOI )KUBYT B apKTU4yeckoil TyHape [10].

Hoinroe BpeMsi Bce CBEACHUSI TI0 aHaTOMUH CEBEPHOTO
OJICHSI IPAKTHKYIOIINE BeTEpUHAPHBIE Bpayy MOIyYaIn
13 yueOHUKA «AHATOMUS CEBEPHOTO OJICHS, TIOATOTOB-
nexnoro npodeccopom A. M. Axaesckum [12]. 3a mpo-
e e roabl MopdoIorndeckas Hayka Imarnyia ajie-
KO BII€pE]l, HAKOIICH 3HAYUTEIbHBIN (PaKTHUECKUN Ma-
Tepua, OTPaXAIOLMH 0COOCHHOCTH CTPOCHHUS U pa3Bu-
THSI OPTaHOB ATUX KUBOTHEIX [5, 6, 7, §8]. Ho uzyuenue
MOP(OTHCTONIOTUYECKOH CTPYKTYPBI OpPraHOB HUMEHHO
9TOTO BUJIA JKUBOTHBIX OCTACTCsl aKTyalbHBIM M IO CEeH
TICHb.

B pesynbrare akTHBHOTO BO3AEWCTBUS aHTPOIOTECH-
HOro (pakTopa Ha XPYyNKylo Npupony Smana mon Biaus-
HHUE TOKCHYECKUX BELIECTB TONaaeT ¥ CEBEPHBII OJICHb
KaK 00BEKT OKpYIKaroIlel Cpebl.

YcTaHOBIIEHO, YTO OpraHbl 00JanaloT H30Hpareb-
HOCTBIO B aKKyMYJISIIMH KaJMUS: TIOYKH — JIETKHE —>
nedeHb. COTIIaCHO TONYYEHHBIM JIAHHBIM, COZIECpKAHHE
KaZMH{sl B TOYKAX TMPEBBILACT €r0 YPOBEHb B IMECUCHH
B 9,3 pa3. Kagmuii moctynaer u3 »Kemy104HO-KHIIEYHOTO
TpaKTa B MEPBYIO OUepe/b B MEUCHb, a 3aTEM TPaHCIIOp-
TUPYETCs B TIOUKH, BBIJICJICHUE €r0 M3 KOTOPBIX KpaiHe
3aTPyAHEHO, TaK KaK OH CBS3BIBACTCS C METaJUIOTHOHE-
uHoM [11]. Hekotopbie MeTa/Ibl aKTUBHO MEPEHOCATCS
KJIETKaMH KpPOBH, TJIaBHBIM 00pa3oM SpUTPOLUTAMHU.
MeTasisl IPOHUKAIOT B PUTPOLIUTHI, TJie COPOUPYIOTCS
Ha Mojiekysie remMoriioduHa [9]. ConepkaHue KajMus B
nerkuM nipessimaeT [1JIK B 2,2 pa3a. [loBeimiennast KoH-
[EHTpaIus KaAMAA B JIETKUX TOBOPUT O BaXXHOCTH HH-
TAIAIMOHHOTO CITOCO0a MOCTYIIJICHHUS TAHHOTO MeTaJlia
B OprausM. B pesynbrare JONTOBPEMEHHOTO XpOHHYE-
CKOTO OTPABJICHUS MIOYKU COOMPAIOT IIaBHYIO YacTb OT
o01Iero copepkaHus KaJMUsl B OpraHu3Me, a MmoyeyHas
KOpa CTAaHOBHUTCS TJIABHOW MHIICHBIO JIJISI 9TOTO TOKCH-
KaHTa. BTOpBIM 1O CTeTeHn akKyMYyJISIMH B HCCIEITy-
eMBIX OpraHax siBisiercs cBuHell. [lo HamwM naHHBIM
WCCIIeIOBaHUsI HAKOIJICHUS! CBMHIIA, OCHOBHBIMH Opra-
HaMH-MHILICHSIMH SBUJIHCH JieTKue 1 mouku. [lo crenenn
HaKOIJICHUs CBUHIIA B OpraHax YCTaHOBJIEHA CIIEIYIO-
11ast 3aKOHOMEPHOCTE: JIETKHE — TTOYKHA — TedueHb [ 1, 3].

N3buparenbHOEe HaKOTIIIEHHE METAJNIOB CBSI3aHO C MX
OHMOJIOTHYECKOH POJIbI0, Yy4acTHEM B (PepMEHTATHBHBIX
peakuusax, (pU3NOIOrMYECKUMH U MOP(OIOTHUECKUMH
ocoOeHHOCTsIME opraHoB [2, 4]. Takum oOpasom, me-
YeHb, IOYKH H JIETKHE SBIISIOTCS KPUTHYECKUMU OpTraHa-
MU, HaKaIlUTUBAIOIUMH MaKCHMAJIbHOE KOJIHUYECTBO Ta-
KHX TIOJUTIOTAHTOB, KaK KaJMUH U CBHHEII, IPUHUMAs Ha
ce0s1 OCHOBHYIO TSDKECTh IO MX yTHJIM3AIMH. DTOT MPO-
necc He OecnpeneneH, B KOHEYHOM HUTOTE MPOUCXOTUT
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HapymeHne MophoyHKIIMOHATHHOTO COCTOSHUS TaH-
HBIX OPTaHOB CO BCEMH BBITCKAFOIIUMH ITOCIEICTBUSIMH.
B cBsi3u ¢ 3THM BO3HHMKAeT HEOOXOAUMOCTh Pa3paboOTKu
Y BHEJPEHHS MEPONPHSITUH 10 peabuinTaluu OpraHus-
Ma ceBepHBIX oseHel B ycioBuax SIHAO.

Heab 1 MeTOAMKA HCCIICA0BAHMIT

Llenp mccnenoBanusi — U3yYUTh OCOOEHHOCTH MOP-
(hOTUCTONOTUYECKOTO CTPOCHHUS TTOYEK oJieHel TromMeH-
ckoro Cesepa.

JlJIs1 TUCTOJIOTMYECKOTO HCCIEAOBaHUsl OBbLIM OTO-
OpaHbl TIPOOBI MOYEK KIMHUYECKU 370POBBIX CEBEPHBIX
oJIeHeH B Bo3pacte | roma Ha 6a3e MECTHOTO yOOWHOTO
KoMIuiekca «SManbeckue oneHm» noc. Ap-Cane. Kycou-
K# 1Tpo0 pazmepom 1x1x1 cM hukcupoBanuch HE MEHEe
cyTok B 10-mponeHTHOM pacTBope (opMannHa, 3aTeM
00€3BOXKHMBAJIMCh IyTEM IPOBEACHUs depe3 Oarapero
CITUPTOB BO3pacTaroliell KPermocTd U YIUIOTHSUINCH B
napadune. ['mcronornueckne cpesbl OKpaITHBAINCH Te-
MaTOKCHIIMHOM M 303WHOM. [ OTOBBIE Tpenaparsl u3yda-
nmch Ha Kadenpe anaromuu U puznonornn @I'BOY BO
I'AY Cesepnoro 3aypaibs 0/ CBETOBBIM MUKPOCKOIIOM
mapku Micros MC300. Mukpo¢oTocheMKy POU3BOIH-
1M ¢ momolnkio porokameps CAM V400/3M.

Hamu OBITH W3TOTOBIIEHBI THCTOJOTHYECKHE IIpe-
MapaTsl TIOYEeK CEBEPHOTO OJIEHS, CAENaHbl MUKPO(OTO-
rpaduu W JaHO ONMHCaHWUE THCTOCTPYKTYPHI JaHHOTO
oprana. [IpoBenensr MopdoMeTpuidecKre HCCIeI0BaHMS
MOYEK OJIEHEH C IeNIbI0 CPAaBHUTENbHON XapaKTepUCTUKU
C IPYTUMH BUJIAMH KUBOTHBIX.

Pe3yabrarsl uccienoBaHuii

[Touku ceBepHOro oJieHs — MapHbIA MapEeHXUMATO3-
HBII OpTraH KpacHO-KOPUYHEBOTO 11BeTa. JIeBas u mpaBast
nmoyka 6060BuHON dopmbl. Macca mouek kosieonercs B
npenenax ot 170 go 200 r. Inuna nesoii mouku oT 11 10
12 cMm, mupuna — ot 4 g0 6 cM. JlyiMHA TIpaBOil TOYKU
konebnercs B mpeaenax ot 10 mo 11 cm, mmpwuHa — ot 3,5
10 4,5 cMm. CpelHsis BOrHyTasi 4aCTh MEAUAIBHOTO Kpas
COJIEPXKUT BOPOTA, Yepe3 KOTOPBIC BXOAST IMOUEUHAs ap-
TEpUsi ¥ HEPBBI, @ BHIXOASAT BEHBI U MOYETOYHHK.

[Toukn oneHst OTHOCHUTCS K IVIaJIKOMY OJIHOCOCOYKO-
BOMY THITY, T. K. HET Pa3/IeJIeHNs] Ha TUPaMHU/IBI.

KopkoBast 30Ha 1o4eKk COCTOHUT M3 MOYEYHBIX TEJNEIl,
MPOKCUMAIIBHBIX W JUCTabHBIX W3BUTHIX KaHAIIBIIEB
He(poHa, a TaKKe paJralibHO PACIIONIOKEHHBIX coOMpa-
TeNbHBIX TPYOOK. [loyeynoe Tenblie — HayaJIbHAas 4acThb
He(PpPOHA, COCTOUT M3 KAIICYJIbI TIOYEYHOTO TEJIbIA H CO-
CyAUCTOrO KiTyOouka. Mexy Hapy HBIM U BHYTPEHHUM
JIUCTKOM KarCyjbl PacIioyiaraeTcsd MHUKPOCKOMTUYECKas
[I0JIOCTh, KOTOPAsl 3aM10JIHEHA NEpBUYHOI Mouoil. Kancy-
JIa ¥ COCYJTUCTBIE KITYOOUKH XOPOIIIO Pa3THINUMBI.

[IpokcumanbHBIE M3BUTHIC KaHAJbBIBI XapaKTepU3y-
FOTCSl BBICOKUMH 3MUTENHANIBHBIMY KIETKaMH C IETOY-
HOH KaeMKOH U KpyIiibIM siipoM. HeueTkuil BHyTpeHHUI
MIPOCBET MPOKCHMAJIHHBIM KaHAJIbIIAaM TPUIAET KaeMKa.
JluctanbHble N3BUTHIE KAHAIBIBI COCTOST U3 OJHOCIION-
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Puc. 1. louku ceseprozo onems
Fig. 1. Reindeer kidneys

Puc. 2. Iloueurnoe menvie KOpK080Li 30HbL NOUKU OTIEHS
Fig. 2. Renal corpuscle cortical zones of the kidney of a deer

Fig. 3. Convoluted tubules and the collecting tube of the kidney of a deer

Puc. 4. Jlyz06as apmepus nouku

HOTO KyOMYECKOTO SMUTENHS, MUKPOBOPCHHKH OTCYT- Fig. 4. Kidney arc artery

CTBYIOT, YETKHE POBHBIC OKPYIVIbIC s/ipa, CBETJIAs LIU-
TOIUIa3Ma, JUAMETP IMPOCBETA CPABHUTEIBHO MEHbIIIE
YeM y MPOKCUMAaNIbHOIO KaHaibla. Ha npenapare BugHbI
pajnanbHO PACIIONOKEHHBIE COOMpATEIbHBIE TPYOKH,
CTEHKAa KOTOPBIX BBICTIIAHA KYOMUECKHM SIUTEIUEM CO
CBETJION UTOIUIa3MON U OKPYTIIBIMHU SIAPAMM.
ITorpannyHas 30Ha pacHoJiOKE€HAa MEX]y KOPKOBOH
M MO3TrOBOM 30HAaMHU B BHJI€ TeMHOHN monocku. MHTEH-
CHUBHO-SIPKYIO OKPAacKy €il MpuAaroT NpOXOAsilue 31eCh
IIyTOBBIC apTepuu U BeHbl. [loueunasi aprepus, mocry-
MUB B BOPOTA IMOYKH, 00pa3yeT MEXKOJICBbIC apTCPHH,
MPOXOJIAIIME MEXKy TupamujaMu oprana. Ha rpanuiie
KOPKOBOTO M MO3TOBOTO BEIIECTBA MMApEHXUMbl OpraHa
OHU NEPEXOAST B AYTOBbIE apTepUHU, OT KOTOPBIX B Ma-
PEHXHMMY KOPKOBOTO BEIIECTBA OTXOIAT MEXKI0IbKOBBIE,
WU paauanbHele, aptepuu. [locnennue oTnaioT MHOTO-
YUCJIEHHBIE TPUHOCALIME apTEPUObl, MOCTYHAIOLINE
B TIOUEHHbIC TebLA 1 POPMHPYIOIIHE B HUX KalMIIp- Puc. 5. Hauanvnoiii 00en cobupamenvruix mpy6ox
HbIE KITyOOUKH. Fig. 5. Initial put collecting ducts
12 avu.usaca.ru
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Mo3sroBast 30Ha MOYKH COJAEPKUT TONBKO TOHKHE Ka-
HaJblla U cOOHMparenbHble TPYOKH, TOYEUHBIC Teblla
OTCYTCTBYIOT. ¥ TOHKOTO KAaHAJIblIa €CTb HUCXOMASIIUN
CErMEHT, BOCXOSIIUN U neTis HedpoHa. Hucxomsimuit
CErMCHT BBICTIIAH OJHOCIIONWHBIM IUIOCKHM JIHUTEIAEM,
KJIETKM YIUIOILEHBI ¢ YIUIOLIEHHBIMM siApaMu. Bocxo-
ISIIIAE CETMEHTHI BBICTIAH KyOWMYECKHM DIHUTEITHEM.
HauanpHbIe OTHENBI COOMpATENBHBIX TPYOOK, JOKAJH-
30BaHHBIC B MO3TOBBIX JIy4aX MapeHXUMBI MOYKH, BBI-
CTJIaHbI OJHOCJOHHBIM KyOMYECKHM dIHTENneM. Y Ha-
YaJIbHBIX OTJIEJIOB COOMpaTEIbHBIX TPYOOK CBeTIast Oec-
CTPYKTYpHAasl LIMTOIUIa3Ma, YETKO BBIPAYKEHbI PAHUIIBI
KJIETOK, IMIMPOKUI TIpocBeT. [1o Mepe ciustHms cooupa-
TEJBHBIX TPYOOK B ITyOOKO 30HE MO3TOBOTO BEIIECTBA

BruiBoabl. Pexomenpanuu

TakuM 00pazoM, Ha OCHOBAaHMU MOP(OTHUCTOIOTHYE-
CKHUX MCCJIEIOBAaHUI NTapEHXUMBbI TIOYEK ojieHer TioMmeH-
ckoro CeBepa MOXKHO CHENaTh CIETYIONINE BBIBOJIBL:

1. CrpyKTypa U IpaHUIbl IOYEUHBIX TEJEl] COXpaHe-
Hbl. Kancyna u cocyauctbie KIyOOUKH XOPOLIO Pa3iiu-
YUMBI.

2. IlpokcuManbHbIE U JUCTAIbHBIE U3BUTHIE KaHAIb-
bl 6€3 BUAMMBIX U3MEHEHWH. DIMHUTEIHOLUTHI IIJI0THO
npuiiexar K 6a3anpHON MeMOpaHe.

3. MexkaHanbleBas COeIMHUTENIbHAS TKaHb 03 3-
MeHEeHHH (MHPUIBTPATHl OTCYTCTBYIOT)

4. Mopdorucronoruueckasi CTpyKTypa No4ek oJeHeH
COOTBETCTBYET 37I0POBOMY OpTaHy.

SIUTEIUNA CTAHOBUTCS BBIIIC U MMpeaACTaBJICH MMPU3MATHU-
YCCKUM IIHUTCIUECM.
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