142 YapAHOBCKMI MeaMKO-0moormaecknii >xypHas. Ne 3, 2020

VIIK 612+59
DOI 10.34014/2227-1848-2020-3-142-149

MOP®POPYHKIMOHAJIPHAS XAPAKTEPMICTUKA
ITOYEK KPbIC ITPV TIOTPEBJIEHVIV ITNTBEBOW BO/IbI
C IIOBBIINIEHHOWM X XECTKOCTbIO

C.A. HeposecoBa, B.J. Jlomenko, A.B. Caxapos, P.V1. Aii3man

OI'BOY BO «HoBocmbmpckmit rocyIapCcTBeHHBIV ITeIarorimdecKnyl YHUBEPCUTET»,
r. HoBocnbupcek, Poccms

Jrumenvroe nompebaenue numveboti 600bi ¢ noBoiuteHHbIM cO0epKaHUeM BUMALLHBIX MUKPOILeMEH 1108
Ca2* u Mg?* Bvi3viBaem usMeHeHue 0CMO- U UOHOpecyupyouei yukyul novex. OOHAKO MeXAHUIM
IMUX UsMeHeHUl He cobceM NOHAMEH.

Leas uccaedoBanus — oyerums Gausanie 600bi ¢ nobviuierHvim codepxaruem Ca2* u Mg2+ na Mopgboaoeuto
10UeK KpbiC.

Mamepuaavi u memo0s. Xporuueckue sxcnepumeniist Boinoanenst Ha 5 epynnax kpsvic aunuu Wistar mac-
cott 200-250 2 (n=110) - KoHmMpoAbHOU U 4 SKCHePUMEHMAABHDLX, KOMOpbie 6 medeHue 6 Mec. NoAY4aAU
numveByio 00y ¢ pasaunnsim codepkaruem Ca2* u Mg2*. B konmpoasHoi epynne numsveas 600a coom-
BemcmbBobBara canumapHo-eueuenuveckum Hopmam u codepxasa 20 me/om3 Ca2* u 7 me/om3 Mg?;
8 1-u1 sxcnepumenmanvhoil epynne konyenmpayus Ca2+ cocmabasira 60 me/om3, a 6 3-ii - mazHus
35 Me/om3, umo coomBemcmBoBaso onmuMasbHol eueuenudeckoil Hopme; konyenmpayus Ca2* u Mg2*+ 6o
2-11 u 4-i epynnax 6vau pabrsr 120 me/om3 u 70 me/Om3 coomBemcmberto, umo ompaxaio bepxHiomn0
epanuyy donycmumoil eueueruveckol Hopmol. Konyenmpayuu Ca?* 6 3-it u 4-i epynnax u Mg?* 6 1-ii u
2-11 epynnax coomBemcmBobaru canumapHo-eueuenuueckum Hopmam. Ha 182-e cym nabarodenus xu-
Bomnwix Beex epynn Bviboduiu us IKcnepumeHma u 3adupasy nouxu 045 npobedenus Mopgosoeuteckoeo
anasusa. Obpasyvl 0anHoeo opeara puxcupobasu 6 10 % pacmbope nefimparvtoeo gpopmaruna (C:H,OH)
6 meuenue 4-7 cym. Vsyuenue obuyett Mopghosoetteckoll kKapmuHbl ocyujecmbaaiu Ha 0030pHbIX npena-
pamax, okpauleHHblx 2eMamoxcusurHom bemepa u 303uHoM.

Pesyrvmamut. Haubosvuinue usmenenus 6 cmpykmype noueunozo xkaybouxa HabAw0asucs y kpvic 2-1 u
4-1 sxcnepumenmarvivix epynn. ObHapyxeno docmobBeproe yBesunenue nAoua0u NOUEUHbIX MeAel, U
YMeHbuieHue nA0uadu Moue6o2o npocmpancmba no cpabrenuto ¢ KOHMpoAbHsIMU 00pasyamu. Haiuuue
npusHaxoB caadx-ghenomena spumpoyumol 6 KanuA1apax kaybouka Moxemnt 00sACHAMbCA nomepett OMi-
puLamesbH020 3apA0a NPOMeoeAUKAHAMU 2AuKoKkaAukca spunmpoyunmol nod Gauanuem kamuonof Ca2* u
Mg?2*. B obpasyax nouex xpvic 1-11 u 3-ii epynn onucantvie Mopghosoeuteckie npusHaKi 0biAL MUHUMANb-
HOIMU U 00C1110BepHO He OMAUMAAUCH 011 KOHINPOAS.

BuiB00bt. B ycaobusax nompebaenus numsveBoil 600bt ¢ u3dbimounsim codepxanuem Ca2t u Mg2*+ npoucxo-
Oum usMmeHeHue CHIPYKMYpsL HOUEUHO20 MeAbYA, U0 MOXKen npubecmu Kk HapyueHUAM 0CMO- U UOHOpe-
2yaupytouett pyHkyuil noyex.

KaroueBore croBa: nouxa, mopgposoeus, maeHuil, kaivyuil, xecmiocns, numoebas 600a, kpoica.

BBenenue. 310poBbe yeNOBEKAa B 3HAYU-
TEJIBHON CTETECHU 3aBUCUT OT KayecTBa MOTpPeO-
JIIeMOM MUTHEBOM BOJABI, B YACTHOCTU OT COJEP-
JKaHUS B HEeW HEOOXOJMMBIX MUHEPaIbHBIX Be-
HIECTB, KOTOpbIE€ YYaCTBYIOT MPAaKTUYECKU BO
Bcex Omonormdveckux mporueccax [1-3]. bamanc
0MOAJIEMEHTOB 00YCIIOBIIEH UX BaXKHOU POJIBIO B
mporeccax KusHeaeaTenbHocTH [4, 5]. U30biTou-
HOE TOCTYIICHHE B OPTaHU3M 3CCEHIMAIBHBIX
JJIEMEHTOB MOJKET BBI3BIBATH TOKCHYECKHE d(h-
(eKThl ¥ TPOBOIMPOBATH CEPhE3HbIE 3a00JIeBa-
HUsA [6, 7]. B mybnmukammsx [8] mokazano Heba-
TOTIPUSITHOE BIMSHUE HA OPTaHU3M HU30BITOYHOTO

norpebnenns nonos Na*, Ca®*, Mg?*. Ykazaunsie
KaTHOHBI CO3AA0T MOBBIICHHYIO KECTKOCTh BO-
IIbl, KOTOpasi UMEEeT MECTO BO MHOTHX MCTOYHH-
Kax BoJocHaOXeHus Ha TeppuTopuu Poccuiickoit
Oenepanuu [6].

Borne3nun nmoyek 3aHUMalOT OTHO U3 BEAYILUX
MECT Cpeau 3a00JIeBaHU BHYTPEHHHUX OPraHoOB,
BBI3BIBAEMBIX HECOOTBETCTBHEM KAa4eCTBa MTUThE-
Boii Bosiel HOpMaMm CanlluH [9]. B Hammx mpesi-
JIYLIMX MCCIeI0BaHUAX ObUIO IIOKA3aHO, YTO M-
TEeTHLHOE MOTPEOICHNE TUTHEBOW BOIBI ¢ H30BI-
TouHBIM cozepskanneM Ca?* u Mg?* npusoguT K
U3MEHEHHUSIM OCMO- U MOHOPEryIupyrommei QpyHk-
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Ui mouek kak y nereit [10], Tak v B XpOHUUECKOM
JKcIepuMenTe Ha Kpbicax [11]. OgHako MexaHu3M
3TUX U3MEHEHHUH HEJOCTATOYHO MOHSTEH.

Henb uccaenoBanusi. M3yuutrs mopdoio-
THUYECKHE OCOOCHHOCTH MOYEK KPBIC B YCIOBHIX
JUTUTENTEHOTO MOTPEOJICHNsI TUTHEBON BOABI C MO-
BBILICHHBIMU KoHLeHTpamusaMu Ca?* u Mg,

Martepuajbl 1 MeTOAbl. DKCIIEPUMEHTAIb-
Hasl 9acTh PaOOTHI BBHITIOJTHEHA HA KPBICAX, BBIpa-
mieHHbIX B IIKII «BuBapuii KOHBEHIIMOHAIBHBIX
>KUBOTHBIX» @UL MHCTUTYTa HUTOJIOTUU U TE€HE-
Tk CO PAH, copepxaBmmxcs Ha CTAHIAPTHOM
paloHe co CBOOOMHBIM JOCTYIIOM K MHUTHEBOM
BOJIE.

DKCIIepUMEHTEHI MPOBE/IEHBI Ha OENBIX MOJIO0-
BO3peIBIX caMmIlax Kpbic TuanK Wistar (n=110) ¢
HayanbHOU Maccol Tena 200-250 r. 3a Hepento
JI0 HavaJia SKCIEPUMEHTA KPbIC aKKJIMMATH3UPO-
BaJI K CTAaHAAPTHBIM YCIOBHUSM JIa0OPaTOPHOTO
BHUBapus: Temneparypa 20-22 °C, cBeToBOH pe-
kM 12:12 g (BkmroueHue cBera B 8:00, BBIKITIO-
yenne — B 20:00). Ha mpoTrspxkeHN# Becero cpoka
ajanTaluy, a TakKKe B INEPUOJ MIPOBEACHUS dKC-
MEepUMEHTOB (6 MecC.) XHBOTHBIX COZIEpIKaIU
rpynmnaMu mo 5 ocoOeit B o0mux kneTkax [12].

Bce >xxuBoTHBIE OBLTH pa3/ieNieHbl Ha 5 TPYIIIL.
KprIchl KOHTPOJBHON TPYIIBI COAEPIKATIUCH B
CTaHJAPTHBIX YCJOBHUSX CO CBOOOJHBIM JIOCTY-
MOM K CyXOMYy KOPMY M BOJIe C KOHIIEHTpaluei
Ca?* 20 mr/am® u Mg?* 7 mr/am® (n=22); KpbIChI
1-i sxcniepumentanbHol rpynmel (O) — Ca?t —
60 mr/mm®, Mg? — 7 mr/mm® (n=20); KpbICHI
2-i1 OI' — Ca?* — 120 mr/am3, Mg?* — 7 mr/om3
(n=24); kpwice 3-i1 O — Mg?* — 35 mr/am3, Ca®* —
20 mr/mm® (n=20); xpoickl 4-i DI — Mg®* —
70 mr/nm3, Ca?* — 20 mr/mm (n=24).

Takum o00pa3oMm, B YCIOBUSAX XpOHHUYE-
CKOTO D3KCIIEPHMEHTa KOHIIEHTPAIIUN KaJbIUsI
B Boje Kpbic 1-it OI' U MaraHus B BOJE KpPBIC
3-ii OI' cooTBETCTBOBAIM ONTUMAJIBHON THUTHE-
HUYECKON HOPME. YPOBEHb YKa3aHHBIX KATUOHOB
B BOJIe KphIC 2-i u 4-if DI ObUT paBeH BEpXHEH
TpaHUIIE JONMYCTUMON THMTHEHUYECKOH HOPMBI
(CanlluH 2.1.4.1116-02. IIutbeBas Boma. I urue-
HUYeCKHe TpeOOBaHUsA K KaueCTBY BOJbI, pacha-
COBaHHOM B eMKocTH. KOHTpOJH KauecTBa (¢ u3-
meHeHusmu ot 28.06.2010)).

Jnst MOp(hoIOTHYECKOTO U3YUYEHUS TOYEK Y
KpBIC BCEX I'PYMI B KOHIIE 3KCIIEPUMEHTA U3BIIE-
KaJM JaHHBIA opraH U ¢pukcuposanu B 10 % pac-

TBOpe HerTpanbHoro popmanuna (CsH,OH) B Te-
yenue 4—7 cyt. Mccaenyemble 00pa3iibl 3aIuBaIu
B THUCTOMHUKC, BbIpe3alid OJIOKU U YKPEIUISUIN UX
Ha MJIACTUKOBBIX JiepkaTensax. CepuiiHble cpe3bl
TONIIAHON 5—7 MKM U3rOTABJIMBAJIA HA POTALU-
OHHOM IOJTyaBTOMaTu4eckoM mMukpotome SLEE
CUT 5062 (I'epmanmusi), MOHTUPOBAJIN Ha TpeE-
METHBIE CTEKJa CMEChbI0 Oellka U TJIHLEPHHA B
npornoprun 1:1. M3yduenne obmieit Mmopdomoru-
YEeCKOM KapTHHBI OCYLIECTBISIM Ha OO30PHBIX
npernapaTax, OKpaleHHbIX TeMaTOKCHInHOM be-
Mepa u 203uHOM [ 13, 14]. ['mcromornyeckue npe-
napaThl MOYEK KOHTPOJIBHOW M BCEX OIBITHBIX
TPYMII U3yYally B IPOXOISIIEM CBETE C IOMOLIBIO
MuKkpockomna Axio Imager.M2 ¢ mporpamMMHBIM
obecrieueHneM Ui aHanW3a W300pakeHui
AxioVision Z2 M2 (CARL ZEISS, I'epmanus).
Cremky m300pakeHmit ocymectimsiin CCD-ka-
Mepoit AxioCam HR ¢ mporpammabIM 00ectiede-
auem Zen Lite (CARL ZEISS, I'epmanus). Ha
BCEX CHUMKaX 0TOOpakeHa MacITabHas JIMHEeHKa.
Pe3yabtarbl M o0cyxneHue. Pe3ynbTaThl
MOPGOMETPUUECKOI0 aHaM3a MOYEK KPBIC I03-
BOJIWJIM BBISIBUTH CIIEAYIOLIIHNE OCOOCHHOCTH.
B uccnenyemsix obpasnax mouyek Kpwic 2-ii OI'
TUIOILA/Ib MIOYEYHBIX KIyOOUKOB OblIa yBeTHueHa
10 CPaBHEHUIO C KOHTPOJIEM MPAKTUUECKH B 2 pa-
3a, a IIoMIa][b COCYIUCTOro Ki1ybouka — B 2,5 pa-
3a, Toraa Kak B 1-i OI' 5Ti n3sMeHeHusT OLUIH BEI-
pakeHbI B MEHbIIICH cTerneHu (Tadi. 1).
Hecmotps Ha TO 4YTO TUIOMIAZH MOYEBOIO
MpOCTpaHCTBa B o0pasiax modek Kpeic 1-if O
MpeBbIIIaja JaHHBIA TIOKa3aTedh B KOHTPOJIE Ha
800 MKM?, Ha CBETOONTMYECKOM yPOBHE JTO HE
corjacyercs ¢ MOp(hoJIOTHIECKON KapTHHOW yBe-
muaeHus ero npocsera (puc. 1 A). I[loatomy cra-
HOBHTCS COBEPIIEHHO OYEBUAHBIM (DaKT, YTO MPU
WUHTEPIPETAUH CTPYKTYPHO-()YHKIIMOHATBHBIX
W3MEHEHUI H3y4aeMoro OOBeKTa CTaTHCTHYe-
CKHe TaHHbIE MOP(POMETPHUECKOTO aHATIN3a U pe-
3yNIbTaThl  CBETOOINTHYECKOTO  HAOIIOJCHUS
JIOJDKHBI paccMaTpuBaThCs B €IMHOM cBsizu. Ha
0030pHBIX Tpemnaparax Mo4ku Kpeic 1-it Ol 3a-
METHO, YTO KaIWDLIPHl TOYEYHOTO KIyOOdKa
Y ME3aHTHsI TPAKTUYECKH IIOTHOCTHIO 3aMOTHSIIOT
€000 MPOCTPaHCTBO, OTPAaHUIEHHOE TTApHUETATb-
HBIM ¥ BHCLEPAJILHBIM JINCTKAMHU KarCyJbl KITy-
0ouka. Kanummsiper kirybouka upe3MepHO paciin-
PEHBI U 3amoiHeHbl KpoBblo. O0pamaer Ha ceOst
BHUMaHHE MHOTOKJIETOYHOCTh ME3aHTHaJIbHBIX
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kieTok. KileTku 3HaoTenws BBITISIAAT HaOyX-
IIMMHU. DPUTPOIMTHI UMEIOT TIPU3HAKY CIIaK-(e-
HOMEHA, YTO YKa3bIBACT HA MTOTEPIO WU CHIYKEHHE
3apsia MeMOpaHbI TaHHBIX KIeToK (puc. 1 A). Kak
W3BECTHO, HAIMEMOPAHHBIN KOMILUIEKC, UIH TJIH-
KOKAJIUKC, MPEICTABIICH OTPUIATEIHHO 3apsHKCH-
HBIMH MOJIEKYJIaMH TJIMKO3aMUHOTIMKAHOB, KO-

TOpPBIC MPENSATCTBYIOT arTIIOTUHALIUYA SPUTPOIH-
TOB B HopMe. HaOyxaHue SHIOTENus, paBHO Kak
Y TIOBBIIICHHAS TpoJu(epanns Me3aHTHATbHBIX
KIICTOK, SIBJIICTCSl CTEPEOTHUITHOW Hecrenupuie-
CKOM peakluen KJIETOK Ha nmoBpexaeHue. [loreps
3apsiga MEMOpaHbl 3PUTPOIIMTOB MOXKET OBITh
00ycroBJieHa aeiicTBueM katnonos Ca?*,

Tabnuya 1
Table 1

MopdomeTpuyeckne mnapaMeTpbl CTPYKTYPHBIX 3J1eMEHTOB IM0Y€YHOI0 TeJIbIa

Morphometric parameters of the renal corpuscle structure elements

KonTpoabnas
rpynmna
(Ca?" — 20 mr/am®;
Mg?* — 7 mr/am®)
Control group
(Ca?*=20 mg/dm?;
Mg?*=7 mg/dm?)

CTpykTypa
MMO4Ye4YHOIr 0o
TeJbIA
Renal
corpuscle
structure

1-a OI
(Ca?* — 60 mr/am®)
Experimental
Group 1
(Ca?*=60 mg/dm?3)

(Ca?* — 120 mr/am®) | (Mg?* — 35 mr/am®)

(Ca?*=120 mg/dm?3)

2-9 9T 3-a 9T 4-1 0T
(Mg?* — 70 mr/am®)
Experimental
Group 4

(Mg?*=70 mg/dm?q)

Experimental
Group 2

Experimental
Group 3
(Mg?*=35 mg/dm?q)

IImomane
IIOYCYHOI'O
TEJbIIA,
MKM? 6536,5+544,5
Renal
corpuscle
area, mkm?

13953,8+887,9*

17253,7+1038,6*

7654,5+642,2 | 15396,2+1107,3*

ITmomans
COCYyAUCTOro
KITy0OOUKa,
MKM? 4688,7+316,3
Vascular
glomerulus
area, mkm?

11303,2+691,4*

12194,3£732,2%* 5282,7+£373.,5 10896,6+826,5*

ITmomans
MOY€EBOTO
MIPOCTPAHCTBA,
MKM?

Urinary

space area,
mkm?

1847,8+228,2 2650,6+196,5*

5059,4+306,5* 1771,8+268,8 4499,6+180,9*

Ipumeuanne. * — p<0,05 10 OTHOIIEHHIO K KOHTPOJIBHON TpYIIIE.

Notes. * — the differences are significant in contrast to control group (p<0.05).

[Ipu aHanmu3e TUCTONOTMYECKUX CPE30B IO-
yeK KpbIC 2-i D" 00HApyKEHO JOCTOBEPHOE yBe-
JUYEHHUE MapaMeTPOB BCEX CTPYKTYPHBIX KOMIIO-
HEHTOB IMOYE€YHOT0 TeJbIla Ooyiee ueM B 2,5 pasza
M0 CPAaBHEHMIO C KOHTpOJEeM. B COBOKYMHOCTH ¢
JICTIO3UTaMU OEJIKa B MOYEBOM MPOCTPAHCTBE I0-
YEUHBIX KITyOOUKOB U Mponudepanueii KIeTok mna-
puetanbHoro nuctka Karcynsl LlymmsHckoro—
Boymena 3Ty u3MeHeHus SBISIOTCS MpU3HAKAMU

rIyOOKHMX HapyIIeHWH 0a3allbHOW TIIOMEepYIIsp-
HoU MeMOpaHsbI B 00pasiax novek (puc. 1 B). K-
HUYECCKU JIAHHBIA BapUAHT COOTBETCTBYET Hapy-
HICHUIO (DUIIBTPAIIMOHHOTO Ipoliecca B HehpoHe.

B rpymme kpbic, TOTPEOIABIINX MUTHEBYIO
BOIy ¢ conepxanneM Mg?" 35 mr/nm® (3-a OT),
BCE HCCIIClyeMbIe TTapaMeTphbl TOYCUHBIX TEJIel]
JOCTOBEPHO HE OTIIMYAIUCH OT KOHTpoJs. Ha 00-
30pHBIX MpenapaTax, OKpAIleHHBIX TeMaTOKCH-
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JMHOM W D03MHOM, COCTOSIHHE KalWJIISPOB MO-
YEYHOT0 KJIy0OuKa, ME3aHINYMa, a TAKXKe KIETOK
BUCIIEPAJIFHOTO M MapHeTAILHOTO JIMCTKOB Karl-
cynsl Hlymnsnckoro-boymena He umenu BbIpa-
JKEHHBIX MOPQOIOTUYECKUX Pa3IHYhid OT KOH-
TpONBHBIX 00pa3noB (puc. 1 b).

VY kpoic 4-it OI' oOHapykeHO yBeIMueHHE
HCCIIEAyEeMbIX IapaMETPOB IOYEYHOTO KIIyOOUuKa
110 CPaBHEHUIO C KOHTpOJIEM OoJiee 4eM B 2 pasa

(Tabn. 1). B coBOKymHOCTH C Upe3MEpHBIM pac-
MIMPEHUEM KaIUILIPOB KITyOOUKa U MPU3HAKAMHU
ClIa/K-(PCHOMEHA JPHUTPOLUTOB 3TU IMPU3HAKH
yKa3bIBalOT HA M3MEHEHUE HOHHOTO 3apsija JlaH-

HBIX KJIETOK KPOBH, YTO MOKET NPUBECTHU K HApY-
HICHUIO OCMO- U MOHOPETYJIHpYIomeld (GyHKInH
noyek. JlaHHBIE CTPYKTYpHO-(QYHKIHOHAIBHBIE
XapaKTePUCTUKU OTYETIMBO IEMOHCTPUPYIOTCS
Ha puc. 1 .

A — 1 skcriepumenTaibHas rpynna (Ca*=60 mr/mav®);
b — 3 skcnepuMenTanbHas rpynna (Mg? =35 mr/mm %);
B — 2 skcnepuMenTanbHas rpymmna (Ca?*=120 mr/mav®);
I’ — 4 sxcnepumenTanbHas rpynna (Mg? =70 mr/mm %);
JI — KonprpounbHas rpynmna

(Ca?*=20 mr/am 3; Mg?*=7 mr/mu %)

A — Experimental group 1 (Ca?*=60 mg/dm?);
b — Experimental group 3 (Mg?*=35 mg/dm3);
B — Experimental group 2 (Ca?"=120 mg/dm?)
I' — Experimental group 4 (Mg?*=70 mg/dm3);
I1 - Control group

(Ca?*=20 mg/dm?; Mg?*=7 mg/dm?)

Puc. 1. CprKTypHafI OpraHu3anus KalnuJIapHOTO K.ny60q1<a TIOYKH KpPBIC.

IIpumeuanne. TeMHOH cTpenkoil 0003HaYeH cllaK-(PEHOMEH SPUTPOLUTOB; TOJIOBKA CTPEIIKM — Ha0yXIIne
SHJIOTENNAIIBHBIC KIIETKH; TEMHAsI ITyHKTHPHAs CTpeJIKa — OEIOK B MOYEBOM IIPOCTPAHCTBE; CBETIAS ITyHKTUPHAS
CTpeJIKa — KJIETKH [TapueTaabHoro JucTka kancyns! Llllymisackoro-boymena

Fig. 1. Structural organization of the kidney capillary glomerulus in rats.

Note. The dark arrow indicates red cell adherence; the head of the arrow indicates swollen endothelial cells;
the dark dotted arrow shows protein in the urinary space; the light dotted arrow shows parietal layer cells of Bow-

man’s capsule
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3akmiovyenue. [lomyyeHHbIEe peE3yNbTATHI
CBUJICTENILCTBYIOT O TOM, YTO IOTpeOICHNE TUTh-
€BOW BOJBI C IMOBBIIIEHHBIMH KOHIIEHTPALMAMHU
Ca?* u Mg?* BbI3BIBacT MOP(OIOTHYECKUE H3ME-
HEHHs B KIyOoukax HeppoHoB. OHU TPOSBIS-
I0TCSl B HAOyXaHUH ME3aHTHabHBIX KJIETOK, pac-
HIMPEHUH KaWUISIPHOTO KIyOOUYKa 1 MOSBICHUU
NPU3HAKOB CIaK-(QeHOMEHa 3PUTPOLUTOB, YTO

MOJKET OBITh CBSI3aHO C MPSIMBIM JEHCTBUEM Ka-
THOHOB Ha CTPYKTYpHBIE KOMIIOHEHTHI pelen-
TOPHO-0apbePHO-TPAHCTIOPTHOM CHUCTEMBI Kile-
TOK TIOYEUHOT'O TENblIa U KOMIIOHEHTHI MEXKIIe-
TOYHOI'0 BEIIECTBA ME3AaHTHAIBHOIO MaTpHKca.
MoXHO noarats, 4To oOHapyKeHHbIe MOP(HOJI0-
TMYECKHE W3MEHEHHUS OKa3bIBAIOT BIIMSHUE Ha
0CMO- ¥ HOHOPETYJIUPYIOLIY0 (YHKINH ITOYEK.

KonduukT naTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(MIMKTa HHTEPECOB.
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MORPHOFUNCTIONAL CHARACTERISTICS OF KIDNEYS
IN RATS DRINKING LIMEWATER

S.A. Nedovesova, V.I. Loshenko, A.V. Sakharov, R.I. Ayzman

Novosibirsk State Pedagogical University, Novosibirsk, Russia

Long-term consumption of drinking water with an increased concentration of vital trace elements Ca2* and
Mg2* causes changes in osmo- and ion-regulating kidney functions. However, the mechanism of such
changes is not entirely clear.

The aim of the study was to evaluate the effect of water with an increased Ca2* and Mg?* concentration on
kidney morphology in rats.

Materials and Methods. Long-term experiments were carried out on 5 control groups of Wistar rats weigh-
ing 200-250 gr (n=110) and 4 experimental groups, which had been drinking water with different Ca2*
and MgZ*concentration for 6 months. In control groups, drinking water corresponded to sanitation and
hygiene standards and contained 20 mg/dm3 of Ca2* and 7 mg/dm3 of Mg2*; in experimental group 1,
Ca2*concentration was 60 mg/dm3, and in experimental group 3 Mg2* concentration was 35 mg/dm3,
which corresponded to the hygienic standard; Ca2* and Mg2* concentration in groups 2 and 4 were equal
to 120 mg/dms3 and 70 mg/dm3, respectively, which corresponded to the upper limit of the hygienic stand-
ard. CaZ*concentration in groups 3 and 4 and Mg2* concentration in groups 1 and 2 corresponded to san-
itation and hygiene standards. On the 18214 day of observation, animals of all groups were removed from
the experiment and their kidneys were taken for morphological analysis. Kidney samples were fixed in a
10% solution of neutral formalin (CsH;OH) for 4-7 days. The general morphological picture was studied
on hematoxylin and eosin-stained survey samples.

Results. The greatest changes in the renal glomerulus structure were observed in experimental groups 2
and 4. The authors observed a significant increase in the renal corpuscle area and a decrease in the urinary
space area in comparison with the control. Red cell adherence in the glomerular capillaries could be ex-
plained by the loss of negative charge by proteoglycans of the red cells glycocalyx under the influence of
Ca2* and Mg?* cations. In group 1 and group 2 kidney samples, the described morphological signs were
minimal and did not differ significantly from the control.

Conclusion. Consumption of drinking water with a high concentration of Ca?* and Mg?* leads to structural
changes in the renal corpuscle and can cause impairments in the osmo- and ion-regulating kidney functions.

Keywords: kidney, morphology, magnesium, calcium, hardness, drinking water, rat.
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