KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIUMHA

to clinically, biochemically, and also instrumentally confirmed diagnoses. For statistical analysis of the results was
used Statistica for Windows version 6.0 general-purpose software (Stat Soft inc., USA). The normal distribution was
checked using Kolmogorov-Smirnov test. The significance of differences was determined using Student’s t-test and
Fisher’s F-test for parametric data.

Results and discussion. Was detected predominance of oxalate (64.0%) and calcium oxalate (24.0%) nephropa-
thy. Phosphate nephropathy had 8.0% and urate — 4.0%. We found some features of this pathological condition:
irregular and inadequate drinking regime (80.0% and 75.0%); eating foods with excess oxalate in food (rhubarb,
spinach, chocolate, strong tea) — 65.0%, obesity — 50.0%, the presence of an aggravated family history of bile-
stone disease (70.0%), hypertensive illness (68,0%), diabetes mellitus (55%). 88.0% of patients had gastrointestinal
tract chronic diseases. According to gender, in all age groups, dysmetabolic nephropathy often affects girls (75.0%
and 25.0%, p <0.05). The duration of the disease was 3.64 + 1.3 years %, and ranged from 2.0 months. up to 6
years. Among the comorbidities, the most common were chronic biliary pathology (80.7%), urinary tract infections
(73.3%) and vulvovaginitis (67.7%). Was documented the predominance of isolated urinary syndrome (100.0%). The
main complaints of the patients were: frequent or voluntary urination (8.0% and 75.0%, p> 0.05), painful urination
(70.0%), and pain in the lumbar region (68.0%).

Children had violations of posture (50.0%), kyphosis (25.0%), and multiple stigmas of disambiogenesis (25.0%),
which directly indicates the syndrome of undifferentiated connective tissue dysplasia.

Conclusions. Dysmetabolic nephropathy is important problem of pediatrics and pediatric nephrology, due to
their high frequency in the population, the general increase in last decades, the possible progression of pathology
as a predictor of urolithiasis, chronic pyelonephritis, etc. The results of our study, based on a survey of 764 children
aged 1 to 18 years, suggest the following clinical features of the dysmetabolic nephropathy in children: prevalence
of oxalate (64.0%) and oxalate-calcium forms (24.0%); the presence of such comorbidities as chronic gastrointestinal
diseases (88.0%), urinary tract infections (73.3%), vulvovaginitis (67.7%); the presence of non-specific complaints
— frequent or involuntary urination (8.0% and 75.0%), painful urination (70.0%), pain in the lumbar (68.0%); domi-
nance of isolated urinary syndrome (100.0%), as well as the presence of pain (90.0%), intoxication (75.0%), hyper-
thermia (68.0%). The obtained data indicate the discussed pathology multidisciplinary and require diagnostic and
therapeutic attention not only of pediatricians and pediatric nephrologists, but also of family practitioners, pediatric
gastroenterologists, cardiologists, obstetricians and gynecologists.
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CBA3b Ny6/AMKauMmM ¢ NNAHOBLIMM HAy4YyHO-UCCAe-
posaTtenbckumu paboramu. Pobota sasnsetca opar-
meHToOM HUP «HayyHoe 06OCHOBaHME METOA0/0rMMU
rocyfapCTBEHHOW CAaHUTAPHO-TUTMEHUYECKOW 3Kcnep-
TU3bl, €6 HOPMATMBHO-NPABOBOr0 U MHPOPMALMOHHO-
ro obecneyeHuns» (Ne rocygapcTBeHHOM perncrpauumn
0100U000255).

BctynneHue. B HactoAwee BpemAa KapbeHpasum,
KaK CUCTEMHBbIV GyHIMUMA 6eH3MMUAA301bHOO PAAa,
LUMPOKO UCNOb3YETCA B CE/IbCKOM X0O3AMUCTBE YKpauHbl
B KauecTBe MPOTPaBUTENA CEMAH 3epPHOBbIX KYy/bTyp,
bpPYKTOB, OBOLLEW, AEKOPATUBHbIX PACTeHUN, a TaKKe
ON1A COXPAHHOCTU MPOAYKTOB PaCTUTENIbHOrO Mpouc-
XO¥AeHWA. MOHUTOPUHI OCTaTKOB NecTULMAOB B MPO-
OYKTax NuTaHuA cTpaH EBponbl Nokasan, uTo KapbeHaa-
3UM BXOAMT B nepBbix 30 NecTULNAOB, 3arpA3HAIOLLNX
CE/IbCKOXO03AMCTBEHHYO NpoayKuuio [1]. B cBA3M C3TuMm,
HEeCMOTPA Ha pernameHTaLmto, Npu onpeaeneHHbIX 06-
CTOATENbCTBAX, WX YPOBEHb COAEPKaHMA B OKpyKato-
e cpefe M NPOAYKTax NUTAHWA MOMKET MpeBblWaTtb
A0MNYyCTUMble HOPMbl U BbITb MPUYMHOMN MOBbLILLIEHHOFO

KaK MOTEeHLMaNbHOrO, TaK M peasbHOro pucka Hebnaro-
NPUATHOTO BO3AENCTBMA Ha 340POBbE YenoBeka [2].

B cooTBeTCTBMM C AaHHbIMKM IUTEpPaTypbl, KapbeHaa-
3UMm 06/1a4aeT NOAUTPOMNHbIM AEMCTBMEM Ha OPraHM3M.
OAHaKo OQHMM M3 BaKHbIX €ro HeraTMBHbIX 3ddeKToB
ABNAETCA HapylleHue PenpoayKTMBHOM GYHKLUKN Y
CaMLOB KpbIC, CONPOBOXKAatoLeecs gereHepaTnBHbIMM
M3MEHEHUSAMMU B CEMEHHMKaX [3,4], a TaKKe LUTOTOKCH-
Yyeckan M MyTareHHas aKTMBHOCTb, BbliBJIEHHan Ha pas-
JINYHbIX TECT-CUCTEMAX: B KY/IbTYPE OMYXO0/IEeBbIX KAETOK
YyenoBeKa, Ky/lbType K/AETOK Nerkux naaueHTsl, Gubpo-
61acTOB KUTAMCKOro XomaAdKa [5-8], KynbType anmdo-
UMTOB Nepudepryeckoin KpoBM YenoBeKa U B KAeTKax
KOCTHOro mos3ra rpbi3yHos [9-11].

MOCKONbKY KPOBb ABAAETCA MHTErpasbHOW YacTbio
PerynaTopHbIX CMCTEM OpraHM3ma, HanpaBAEHHbIX Ha
noafepaHue romeocrtasa, npu AAWTeNbHOM MOCTy-
NAEHUU B OPraHM3M XMMWYECKWUX BELLECTB MOMKET Ha-
pywaTtbca GYHKUMOHUPOBAHME PEryNsTOPHbIX CUCTEM
OpraHM3ma W, KaKk cneactsue aToro npouecca, Gopmu-
pOBaTbCA NATONOIMA PA3/IMYHbIX OPraHOB U CUCTEM, YTO
MOYKET HaHeCTU 3HAaYMTENbHbIM YPOH 340P0BbLI0 YesoBe-
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Ka. Moka3saHo, 4To KapbeHaa3nM B SKCMEePUMEHTANbHbIX
nccnefoBaHUAX Ha N1aboPaTOPHbIX XKUBOTHbIX USMEHAET
KOJIMYECTBEHHbI COCTaB M HapyLlaeT GYHKLMOHANbHYIO
aKTUBHOCTb K/AeToK nepudepuyeckort Kposu [12-14].
OfHako BAMAHWE KapbeHpasMma Ha cucTeMmy KpoBWM
npu ANUTENBHOM BO34EWCTBMW HA OPraHM3M eLle Heao-
CTaTOYHO U3y4eHOo. B cBA3M C 3TUM aKTya/ibHOW 3a4a4el
NPOGUNAKTUYECKOM TOKCUKONOIMN ABNSETCA BbIACHE-
HUWe xapaKTepa TOKCUYECKOro AeNCTBUA KapbeHaasnma
Ha KPOBb NPU XPOHUYECKUX MHTOKCUKALMAX, YTO NOCAY-
YKUT OCHOBOW AN5l OLEHKM €ro NOTEHLMANbHOM ONacHO-
CTU A1A YesioBeKa M paspaboTke mep npeaynpexaeHua
HEeraTMBHOTIO BAMAHMA Ha OPraHU3M.

Lenb pabotbl. BbIACHUTL XapaKTep TOKCUYECKOro
AencTBuA KapbeH4asnma Ha cUCTemMy KpOBM MpU Xpo-
HUYECKOM MHTOKCMKAL MK Y KpblIC.

O6beKT U meToAabl uccnepoBaHui. B pabote mc-
No/Ib30BaH reHepPUYECKUIN KapbeHaa3nm TEXHUYECKUI,
98 %. Xvmuuyeckoe HasBaHWe: MeTuN 6eH3MmMaason
2-unkapbamart (UPAC).

MccnepoBaHUA xapakTepa TOKCMYECKOro AeincTsus
KapbeHAa3nma Ha CUCTEMY KPOBM BbIMOIHEHbI HA KPbl-
cax Wistar B aKcnepMmeHTe MO WM3YYEHUIO XPOHUYe-
CKOM TOKCMYHOCTU/KaHLEPOreHHOCTN, B COOTBETCTBUM
c TpeboBaHuammu OECD 453 Guideline for Testing of
Chemicals «Combined Chronic Toxicity\Carcinogenicity
Studies». Kpbicbl Wistar (camubl U CaMKKM) MOAyYEHbI U3
NMUTOMHUKA MesIKUX 1abopaTopHbIX }KMUBOTHbIX GUPMBI
000 «Tpu-tO» (r. Kues, yn. IxkeHa MNotbe, 14). [lo Ha-
Yana uccrefoBaHUM B TeYeHWe 2 HepeNb KUBOTHbIX
cofeprKanv B KapaHTMHE B ycnoBuAx Busapwma. [ina re-
MaTOMI0rMYeCcKUX nccnefoBaHnii 6b110 oTobpaHo 40 XKu-
BOTHbIX (20 camuoB 1 20 camok). CpegHsaa macca Tena
camuyoB coctasnana 129 r, camok — 119 r. KuBOTHbIE
6bInKn pasgeneHbl Ha 4 rpynnbl (3 NofoNbITHbIE U rpynNa
HEraTMBHOIO KOHTPOAA) No 5 camuoB M 5 camMoK cooT-
BETCTBEHHO, U UAEHTUDULMPOBAHBI C MOMOLLbIO UHAN-
BMAya/bHbIX MeTOK. B TeueHne 104 Hegenb (5 gHen B
HeZleNo) KpbicaM CamuaM M CaMKaM HaTOLaK BBOAUIU
KapbeHaa3um B XKenygoK ¢ MOMOLLbIO METaN/IMYecKoro
aTpaBMaTMYECKOro 30HA4a B BUAE BOAHOM 3MY/NbCUM C
amynbratopom OM10 B gosax 5, 25 n 75 mr/Kr macce!
Tena. }KMBOTHbIM M3 rpynnbl HEFAaTUBHOIO KOHTpOAA —
BOZHbI/ pacTBoOp ¢ amynbratopom OMN10 B 3KBMBANEHT-
HOM KOoNmn4yecTBe.

K1BOTHbIE coaepKanucb B KneTkax Tmna T4 B Teve-
HWe BCero nepuoaa uccnefosaHui. Moactunka us gpe-
BECHbIX OMUIOK B K/IETKE MeHANackb 3 pasa B Heaento.
KneTkun mblamcb n 06e33apaxkmBanunch 2 pasa B HeZesnto.
MBOTHbIE BbINM pa3melLeHbl B crneumnasbHO 0bopyao-
BaHHOM MOMELLEHUN, JOCTYN B KOTOpoe Obln orpaHu-
yeH. KomHaTa gna copepraHuA KUMBOTHbIX Bblia obe-
cneyeHa NpuHyauTenbHoW BeHTUnAuMein (12 ob6bemos
B Yac), KOTOpas MCKAOYaNa Peumprynaumio Bo3ayxa.
TemnepaTypa 1 OTHOCUTE/IbHAA BIAXKHOCTb BO34yXa pe-
TMCTPUPOBAINCL EXKEAHEBHO, KONebaHua TemnepaTypbl
coctaBnanu ot 19 go 22°C, BnaxkHoctn — o1 40 o 45 %.
OcBelleHNe — ecTecTBEHHOE.

Ha npoTaxKeHUn Bcero aKCnepumeHTa KpbICbl MOAy-
Yanu cbanaHCMPOBaHHbIN KOPM, COAEPIKALLMIA BCE He-
06xoaMMble KOMMOHEHTbI, U GUNLTPOBaAHHYO 06e33a-
parkeHHYH BOAY M3 CTEKNSAHHbIX byTblIOK 06bemom 0,5
JIUTPa Yepes CTEKNAHHbIE HAKOHEYHMKMN.

Bce maHMNynAauMM C KUBOTHbIMU NPOBOAUN B CO-
OTBETCTBUWN C TPEBOBAHUAMW KOMUCCUU C BUOSTUKK M

EBpONEncKoin KOHBEHLMM O 3aLLUTE MO3BOHOYHbIX XKK-
BOTHbIX, MCMO/b3yEMbIX B 3KCMEPUMEHTANbHbIX U ApY-
rMX Hay4HbIX Lensx [15].

KpoBb Ans remaTonorMyeckux mccaefoBaHWn oOT-
6Mpanu y }KMBOTHbIX B YTPEHHME Yacbl B OLHO U TO XKe
BPEMA M3 XBOCTOBOM BeHbl MOCAe Hajpe3a KOH4YMKa
xBocTa. [1o Hayana BBeAeHUA KapbeHaasmma bbiaun no-
Jly4eHbl UCXOAHble AaHHble remMaTo/I0rMYecknx nokasa-
Tenei, copmmMpoBaHbl KOHTPO/IbHAA U MOAOMbITHbIE
rpynnbl, KOTOpble AOCTOBEPHO HE OT/IMYAAUCL APYr OT
apyra. lematonornyeckue ncciesoBaHMA NPOBOAWIM C
nomMoLbio YHUPUUMPOBAHHbIX MeTogoB [16]. Mpu us-
ydeHun mopdonornyeckoro coctaBa nepudepmnyeckon
KPOBM OMNpPesensinn KOHLEHTPALMIO remornobuHa um-
QHMETreMornobMHOBbIM METOLOM C MOMOLLbIO Fremo-
rNobUHOMETPA, NOACUUTLIBANN KOIMYECTBO 3PUTPOLMU-
TOB M NeNKoLMTOB B Kamepe [opaeBa; peTUKyI0LUTOB
B Ma3Kax KpOBM MOC/ae CynpaBWUTaAZIbHOrO OKpalluBa-
HUA BPUNNNAHTKPE3UIOBBIM CUHMM; TPOMOOLMTOB NO
meToay ®oHWo; cpeaHee cogepkaHme remorniobuHa B
aputpouuTe (CTE) no popmyne: CTE (dmonb) = remorno-
6uH (r/n)/aputpountbl (MAH.) x 0,06206. lemorpammy
C aHaNN30M HapyLleHU MopdONOrMn KAETOK MOACYUM-
TbIBa/IM B Ma3Kax KPOBM OKpaLUeHHbIX no lanneHremn-
my-KptokoBy. LlMTonornyecknin aHanus npenapatos
NPOBOAM/IM C MOMOLLbIO MUKPOCKOMA «AXioSCop» € UM-
MepPCUOHHbIM 06bekTuBoMm (x1000). UccneposaHuA re-
MaTO/IOrMYECKMX NOKasaTenell NpoBOANAN B AUHAMUKE
yepes 4, 13, 26, 39, 52, 78 n 104 Hepenun. Ctatnctmye-
CKyt0 06paboTKy MONyYEHHbIX Pe3y/bTaToB NPOBOAW/IN
MeTOoAaMMN BapUaLMOHHOW CTAaTUCTUKM C UCNONb30BaHU-
em t-kputepua CTblogeHTa. Pasnmyma cuntanncb AoCTo-
BepHbimu npu P<0,05.

Pe3ynbTaTbl MUcCCnefoBaHUA M UX 0bcyKaeHue.
YcTaHOBNEHO, YTO NPW BO3AENCTBUN KapbeHAa3nma Ha
OpPraHmM3m KpbIC CaMUOB M CaMOK BO BCEX WM3YYEHHbIX
[03ax Ha NPOTAXEHUN BCEro CPoKa uccnegosaHuii (104
Hedenu) AOCTOBEPHbIX U3MEHEHUIA MOKasaTenel Kpac-
HOM KPOBM (KONMYECTBA SPUTPOLMTOB, PETUKY/IOLUTOB,
KOHUEHTpauun remornobuHa) u TpomboLMTOB He Ha-
61t04aNn0Cb, 33 WCKAOYEeHMemM cnaboro yBenuyeHus
cpefHen KOHLEeHTpaLmm remornobuHa B 04HOM 3pUTPO-
umTe (CM3) y KpbiC camoK yepes 13 HeZeb IKCNO3ULUN
B A403e 75 mr/Kr—Ha 6,7 % (KoHTponb — 1,20+0,02, onbIT
—1,28+0,01) n B gose 5 mr/kr — Ha 7,5 % (KOHTpONb —
1,20+0,02, onbIT — 1,29+0,03), a TaK:Ke y camL0B Yepes
39 Heaenb 3KCNo3nUMK B go3e 25 mr/Kr — Ha 3,5 % (KoH-
Tponb—1,15+0,04, onbiT—1,19+0,01). Y KpbIC cCamL,0B “
caMoK B fo3e 75 mMr/Kr uepes 4 Hegenn nccienoBaHmi
oTMeYanncb MopdosiorMyeckme U3MEHEHUA 3PUTPO-
LWUTOB B BUAE YMEPEHHOro aHM30uUnTOo3a, a Yepes 104
Hefenu y caMLLOB — HaiMume 38e3a4aTbiXx opm 3puTpo-
LMTOB; B 03e 25 MI/Kr y CamoK KpbiC Yepes 78 Hegenb
BbIABNANCD €AWMHUYHbIE 3PUTPOKAPUOLUTBI Pa3HOM
cTeneHu 3penoctu, Yyepes 104 Hepgenn — aHM30UMTO3 U
NoIMXPOMA3nA 3PUTPOLMTOB.

KonnuectseHHble U3MEHEHMA KNeTok 6enoi Kposu
npv BO3AeNCTBUM KapbeHaasuma B gose 75 mr/Kkr y
KpbIC CaMLOB XapaKTepu3oBaauch: Yepes 4 Hepenum —
yMeHbLUEHMEM KONMYEeCcTBa NIeMKoOUMTOB Ha 26 % (KOH-
Tponb — 14,46+0,45, onbIT — 10,70+0,69) 1 6asodumnos
Ha 100 % (koHTponb — 0,60+0,21, onbIT — 0), yepes 39
Heaenb —303nHoduos Ha 80 % (KoHTponb — 3,00+0,43,
onbIT — 0,60+0,64). Y KpbiC camoK yepes 4 Hegenn Ha-
6/1104aN10Cb [OCTOBEPHOE YMEHbLUEHWE YMucna nanou-
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KOosAEepHbIX HenTpoodumnos (KoHTponb — 1,00+0,43,
onbIT — 0), yepes 13 Hegenb — BbiparkeHHoe (Ha 90 %)
YMeHbLUEHME KO/MYecTBa 303MHOOUAOB (KOHTPO/b
— 4,20+1,07, onbiT — 0,40%0,21), yepe3 39 Hemenb —
TEHAEHUMA K 303MHOMEHUU, U OTHOCUTENbHAA 303U-
HoMmeHus Yyepe3 52 Hegenu — Ha 66,7 % (KOHTpONb —
3,0040,64, onbIT — 1,00+0,43) 1 78 Hepenb Ha 64,3 %
(koHTpONb — 2,8010,64, onbIT — 1,00+0,43).

B oTaenbHble CPOKM IKCMEpPMMEHTa OTMeYasucb
MOPHONOrMYECKME U3MEHEHNA KNETOK 6E/0 KPOoBU B
BMAE XPOMaTMHOAM3a U Kapuonusza numdoumTos (13
Hedenb) Yy XMBOTHbIX 06oero nona, XpomaTUMHOAMU3A
nmméountos (26 Hedenb) y KpbiC caMok. Yepes 52 He-
Oenn y camokK B nepudepryeckon KposBu MOABAAIUCH
eANHNYHbIe 61acTbl, OTMEYasoCb AOCTOBEPHOE MOBbI-
WweHne KonmyecTsa nponnmeountos (1,20+0,21, B KOH-
Tpone — 0,2010,21) 1 TEHAEHUMA K YBENMYEHUIO YMCIa
nponnasmouunToB. Yepes 104 Hepenu y camLoB BbiAB-
JleHa BaKyonuM3auma agep v LMTonaasmbl MOHOLUTOB, Y
OTAENbHbIX }XMBOTHbIX — XPOMATUHONN3 HEUTPODUNOB.

KapbeHaasum B Ao3e 25 Mr/Kry KpbIiC CaMLIOB Yepes
39 Hepenb BbI3blBan CHUXKeHMe Ha 60 % KonunyecTsa 30-
3MHoowMN0B (KoHTposb — 3,00+0,43, onbiT — 1,20+0,64),
yepes 104 Hepenn oTmeyanocb ymeHblleHne B 3 pasa
yncna ManoyYKoALepPHbIX HenTpodunoB (KOHTpONb —
3,00+0,43, onbiT — 1,00+0,43), XxpomaTMHONU3 Apep
HenTpodMaIoB U TMMPOLUTOB, eAMHUYHbIE MaKpodaru
B nepudepmyeckoin Kposu. Y camok Yepes 13 Hegenb
BbISIB/IEHO 3Ha4YMTe/IbHOE yMeHblueHue (Ha 71,4 %) Ko-
AnyectBa 303nHOPUN0B (KoHTposb — 4,20+1,07, onbIT —
1,2040,43) 1 XxpomaTMHOAU3 Agep NMMPOLUTOB, Yepes
52 Hepenn — cHuXeHue uncna 6asodmnos (KOHTPONb —
0,80%0,21, onbIT—0).

Mpu nepopanbHOM MOCTYNAEHUMM KapbeHAasuma
B A03e 5 mr/Kr y Kpbic camuoB 4Yepe3 39 Heaenb oT-
MEYanocb yBE/NMYEHUE YMCAA MANOYKOALEPHbIX HeM-
Tpodunos B 2,3 pasa (KoHTponb — 1,40+0,43, onbIT —
3,2040,64). Yepes 52 Hepenu y camoK Habawoaanocb
[0CTOBEPHOE MOBbIWEHWE KOAMYECTBa MPOAMMOOLM-
ToB (KOHTposb — 0,20+0,21, onbIiT — 1,00+0,21), y cam-
LLOB OTMEYA/IOCh NOABMEHNE eAMHUYHbIX MaKpodaros B
nepudepmnyecKoit KpoBu.

MonyyeHHble faHHble CBUAETE/NbCTBYIOT O TOM, YTO
NPW XPOHUYECKOM MHTOKCUKALMU KpbIiC KapbeHaasu-
MOM OTCYTCTBYET YeTKasdA 3aBMCUMMOCTb «[03a-Bpems-

3¢ddEeKT» KaK CO CTOPOHbI K/IETOK KpacHOM, Tak u 6enol
KpoBMW. B oTaenbHble CPOKM uccaenoBaHU Habawoga-
nocb cnaboe ysennyeHue CId, B 60/bLUIMHCTBE Cy4yaes
B KOHLe MccnefoBaHuii BbIABAANIUCL aHU30LMTO3 U NO-
NINXPOMa3nA 3PUTPOLUTOB, HAIMUME aKaHTOLUMTOB. [o-
CKOJIbKY aKaHTOLUMTO3 SIBNAETCA OAHMM W3 MPU3HAKOB
aHeMuu, He3aBMCMMO OT ero reHesa, u obycnosieH-
HbI, NpeXae BCero, HapyweHMem NMNUAHOIO COCTaBa
mMembpaH apuTpouunToB [17], TO HE UCKAKOYEHO, YTO NpU
O/UTENIbHOM BO34eMNCTBMM KapbeHaa3nma Ha OpraHn3m
KpbIC MOBPEXAEHUE CTPYKTYPbl 3PUTPOLMTOB MONKET
NPWBECTU K UX TEMOAN3Y U PA3BUTUIO CKPbITON aHEMUW.
3TW pe3ynbTaThl UCCNEA0BAHMI XOPOLLO CONOCTaBUMbI C
OAHHBIMUW MONYYEHHBIMU B OCTPOM 3KCNEPUMEHTE, rae
NMOKa3aHo, YTo KapbeHAa3um B BbICOKMX [03aX OKasbl-
BaeT Bblpa)KeHHOe aHemu3mpytolwee gencrene [18].

TOKCUKONOTUYECKM 3HAUMMBbIX U3MEHEHUW KO/MYe-
CTBa /IeKOUNTOB, IMMOLNTOB, MOHOLMTOB He Habto-
[3aN0Cb, OAHAKO B OTAE/bHble CPOKU UCCNef0BaHUN Y
KpbIC OTMEYAsIoCb CHUXeHWe KoanyectBa 6a3odunos,
303MHOGWIOB, NaNOYKOALEPHBbIX HENTPOodUAOB, OTMe-
Yyanacb TEHAEHLMA K MOHOLMTO3Y, B KPOBAHOM pyc/e
BbIABNA/INCD eAMHMYHbIE MaKpodaru, a TaKke Mop-
donormyeckne nsmeHeHUa psga KAeTok 6enol Kposu
(nMmooumToB, HEMTPOPUNOB, MOHOLIUTOB), UTO MOXKET
CBMAETENbCTBOBATb O HAPYLWEHUU MMMYHONOTMYECKOTO
cTaTyca opraHuMama. Kpome Toro, NoBbILWEHHOE KO/MYe-
CTBO MOHOLMTOB U MOABJEHME MaKpodharos B KPOBU Y
OTAENbHbIX KPbIC CAMLOB MOTYT 6bITb 0BYC/10B/EHbI Ha-
NIMYNEM OMNyXosel y STUX }KUBOTHbIX.

BbiBOAbI

1. KapbeHgasnum npu AAUTENIbHOM NOCTYMN/AeHUN B
OpraHn3m KpbIC B BbICOKMX [03aX Bbi3biBaeT NpenmylLue-
CTBEHHO MOPO/IOTMYECKNE M3MEHEHUA 3PUTPOLLUTOB,
YTO CBMAETENbCTBYET O CKPLITOM aHEMUM.

2. BbifiBNIEeHHbIE KOANYECTBEHHbIE U LUTOMOpPdOO-
rMYecKMe U3MEHEHUs KNeTok 6enoi KpoBu MoryT BbiTb
CBA3aHbl C HapyweHMeM MMMYHONOTMYECKOro CTaTyca
opraHusma.

MepcnekTnBbl AanbHeUWIUX uUccnesoBaHUA. Wc-
cnepoBaHuA ByayT HanpaBaeHbl Ha NPOLO/IKEHUE U3-
YyUYEHMA B3aMMOCBA3SN U3IMEHEHMUIN B CUCTEME KPOBU C
nposAB/JeHMEM NATONOMMIN B OPraHax U TKaHAX MIEKOMNK-
TalOLWMX NpW BO34eNCTBUMN KapbeHaasmma.
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BMN/IUB KAPBEHAA3UMY HA CUCTEMY KPOBI LLLYPIB 3A YMOB XPOHIYHOT MEPOPA/IbHOT IHTOKCUKALLIT

NicoscbKa B. C., miHbko M. I, Wynsak B. T.

Pestome. [locniaxkeHo Bnave oyHriumay KapbeHaasnmy Ha CMCTeMyY KPOBI LLLYPiB 32 YMOB XPOHIYHOT iIHTOKCUKALLi
(104 TvxKHI) y po3ax 5, 25, 75 Mr/Kr. KinbKiCHUI | MOP)ONOTIYHMIA CKNAA KAITUH KPOBi, HAaABHICTb aTUNOBUX GopMm,
KOHLEeHTpaLjito remornobiHy Ta cepeaHilt BMICT remornobiHy B epuUTpoLMTI BU3HAYaAM B AMHaMiLi yepes 4, 13, 26,
39,52, 78 i 104 TUKHI.

Y pe3ynbTaTi 4OCNIAKEHHA BCTAHOB/IEHO BiZCYTHICTb YiTKOI 3a1€XKHOCTI «403a-4ac-epeKT» AK 3 BOKY KNITUH yep-
BOHOI, TaK i 61107 KPOBi. B OKpemi TepMiHKN eKcnepumeHTy B A03ax 5, 25, 75 mr/Kr cnocTepirasocs 36inblweHHs CrE,
B 403ax 25 i 75 MI/Kr — aHi30UMTO3, aKaHTOLMTO3 i NOIIXPOMa3sis epuTpoumTiB. B BiNill KPOBI BiAMIYEHO 3HUMKEHHS
KinbKoCTi 6a3odinis, e03nHOGINIB, NannYKoagepHUX HelTpodinis i TEHAEHLIA 4O MOHOLMTO3Y, BUSBAEHO NOOANHO-
Ki Makpodarv Ta mopdonoriyHo 3MmiHeHi KNiTuHM 6inoi KpoBi (nimbounTn, HEUTPODINN, MOHOLUTH).

KapbeHaasnum npu 4oBroTpmBanomMy HaAXOAMKEHHI B OpraHiam LLypiB y BUCOKMX A03aX BUK/IMKAE MOPPONOriyHi
3MiHW epUTPOLMTIB, WO CBIAYUTL NPO NPUXOBAHY aHEMIo. BUABNEHI KiNbKiCHI i LUTOMOPPONOTiYHI 3MiHM KNITUH
6in10i KPOBi MOXKYTb OYTU MOB’A3aHI 3 NOPYLUEHHAM iIMYHO/IOTIYHOrO CTATyCy OpraHiamy.

KntouoBi cnoBa: KapbeHaasmm, XpoHiyHa iHTOKcKKauis, nepudepuryHa Kpos, wypu Wistar.

B/IUSAHUE KAPBEHOA3MMA HA CUCTEMY KPOBW KPbIC B YC/IOBUAX XPOHUYECKOW MEPOPANIbHOW UH-
TOKCUKALUU

JNncosckas B. C., muHbko M. I, LWynax B. T.

Pe3stome. NccnegoBaHo BansHWE GyHIMUMAA KapbeHaasma Ha CUCTEMY KPOBM KPbIC B YC/IOBUSX XPOHUYECKOM
MHTOKCMKauuK (104 Hegenn) B go3ax 5, 25, 75 mr/Kr. KonmyecTBeHHbI 1 MOPdON0rMYecKMii COCTaB KAETOK KPOBY,
Ha/Mune atUnNu4YHbIX GOpPM, KOHLEHTPaLMIO remoriobrHa U cpefiHee codepskaHue remornobuHa B apuTpouuTe
onpeaenann B guHamuke vyepes 4, 13, 26, 39, 52, 78 n 104 Hepenw.

B pesynbrate uccnefoBaHMA YCTAaHOB/IEHO OTCYTCTBME YETKOM 3aBUMCUMMOCTU «A03a-Bpema-3pdeKT» Kak co
CTOPOHbI KNETOK KPacHOM, Tak 1 6e10i KpoBu. B 0TAe/IbHbIe CPOKM SKCMEPMMEHTa B A03ax 5, 25, 75 mr/Kr Habnoaa-
nocb ysenuderue Crd, B A03ax 25 1 75 Mr/Kr — aHM30LMTO3, aKaHTOLMTO3 U NOAMXPOMa3nA 3pUTPOLUTOB. B benolt
KPOBM OTMEUYEHO CHUMKEHME KosindyecTBa 6a3oduios, 303MHODWIIOB, NANOUYKOAAEPHbIX HEUTPOPUIOB N TEHAEHLMUA
K MOHOLMTO3Y, a TaK}Ke Ha/nune eaAnHNYHbIX Makpodaros 1 MopdoorMieckn M3MeHEHHbIX KNeToK 6enoit Kposu
(numdoumnTbl, HeMTpodUAbI, MOHOLUTBI).

KapbeHaasnm npu 41MTenbHOM NOCTYMNJ/IEHUM B OPraHM3M KPbIC B BbICOKMX 03aX Bbi3blBaeT Mopdoaormyeckme
M3MEHEHMA 3PUTPOLMUTOB, YTO CBMAETENbCTBYET O CKPbLITOM aHeMUU. BbiABAEHHbIE KOIMYECTBEHHbIE N LLUTOMOP-
donornyeckme N3meHeHus KNeTok 6esoi KpoBM MOryT 6biTb CBA3aHbI C HAPYLIEHUEM MMMYHOI0TMYECKOro cTaTyca
opraHmsma.

KntoueBble cnoBa: KapbeHAa3nm, XpOHMYECKana MHTOKCUMKaUMA, nepudepuryeckas Kposb, Kpbicbl Wistar.

EFFECT OF CARBENDAZIM ON THE RAT BLOOD SYSTEM IN CONDITIONS OF CHRONIC ORAL INTOXICATION

Lisovska V. S., Zhminko P. G., Shuliak V. G.

Abstract. Since blood is an integral part of the organism regulatory systems playing an important role at main-
taining homeostasis, the long-term administration of chemical substances may interfere the functioning of organism
self-regulation. As the consequence of this process a number of pathologies of different organs and organ systems
can develop, causing significant damage to human health. During in vivo experimental studies there was shown that
carbendazim induces changes in quantitative composition of blood and violates the functional activity of peripheral
blood cells in tested animals. However, the effect of carbendazim on the blood system during long-term administra-
tion is not sufficiently studied. Regarding these important problems, now the actual question of preventive toxicol-
ogy is the clarification of nature of the toxic effects of carbendazim on the blood system during chronic intoxication.
Obtained data would serve as a basis for assessing potential danger of this pesticide for humans and developing
measures to prevent its negative toxic effects.

Aim of study was to determine the nature of the toxic effect of carbendazim on the rat blood system during
chronic intoxication.

Object and methods. Carbendazim (generic product; level of purity — 98 %) was administered 5 times a week by
intragastric route at doses of 5, 25, 75 mg/kg body weight in three groups of animals (5 male, 5 female animals per
each group) during 104 weeks. Animals from the negative control group (5 male and 5 female animals) received an
equivalent amount of solvent. Blood for haematological studies was taken from the tail vein. The study of hema-
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tological parameters was carried out in dynamics after 4, 13, 26, 39, 52, 78 and 104 weeks. In the peripheral blood
of animals we have determined the following parameters: the concentration of the total hemoglobin level (by the
cyanomethemoglobin method); the mean corpuscular hemoglobin concentration (MCHC); the number of red blood
cells and leukocytes (count in the Goryaev chamber). In blood smears the number of reticulocytes was determined
with use of the supravital stain with brilliant cresyl blue. The number of platelets was counted by Fonio method. Dif-
ferentiated counting of leukocytes and cytomorphological analysis of cells to reveal the possible presence of atypical
forms were performed on in blood smears painted by Pappenheim-Kryukov.

Results and discussion. It has been established that during chronic intoxication with carbendazim in rats there
is no clear dependence of “dose-time-effect” on both the cells of red and white blood. In separate study periods at
doses of 5, 25, 75 mg/kg there was an increase in MCHC, and at doses of 25 and 75 mg/kg, we observed anisocyto-
sis, acanthocytosis and polychromania of red blood cells, indicating an anaemizing effect.

There were no significant changes in the number of leukocytes, lymphocytes, monocytes, however, in individual
periods of study we observed a decrease in the number of basophils, eosinophils, and rod shaped neutrophils and
a tendency to monocytosis. There were revealed also circulation of isolated macrophages and morphologically al-
tered white blood cells (lymphocytes, neutrophils, monocytes), which may indicate a violation of the immunological
status of the organism. In addition, increased levels of monocytes and the appearance of macrophages in blood in
individual male rats may be caused with the presence of tumors in these animals.

Conclusions. The main effect of carbendazim during long-term administration to the body of rats is the mor-
phological changes in red blood cells, which could indicate the concealed anemia. The revealed quantitative and
cytomorphological changes of white blood cells may be associated with a violation of the immunological status of

the organism.

Key words: carbendazim, chronic intoxication, peripheral blood, Wistar rats.

DOI 10.29254/2077-4214-2019-2-1-150-156-159
YOK 616-007.43:617.55-089-06:538.5+615.28
JlymkoecoKuli P. A.

PeyeH3zenm — npogp. KocmeHko B. O.
CraTtTa Hagjiwna 08.05.2019 poky

XIPYPIIYHE NIKYBAHHA NOMNEPEKOBO-EOKOBUX MICNAOMNEPALIIMHUX FPUK }UBOTA
3 BUKOPUCTAHHAM MOAUPIKOBAHOI NOAINPONIIEHOBOI CITKU
BiHHMLbKUIT HaWiOHaNbHUIT MeanYHMIA yHiBepcuTeT imeHi M.I. Muporosa (M. BiHHMLA)

38’A30K ny6iKauii 3 nhaHOBMUMM HayKOBO-A0CNIA-
HUMKU pobotamu. Cratta € ¢dparmeHtom HAP: «Po3-
pobKa HOBMX MeETOAiB [AiarHOCTUKM Ta XipypriYyHoro
NiKYBaHHA 3axBOPIOBAHb MNepeaHbOi YepeBHOI CTiHKM
Ta OpraHiB YepeBHOI NOPOXKHMHMY, N2 AeprKaBHOI pee-
cTpauii 0110U000994.

Bcryn. XipypriuHe nikyBaHHA nonepekoBo-H60KOBUX
nicnaonepauinHux rpux kusota (MBMMHK) 3annwaeTb-
CA OAHI€E0 3 HalbiNbW aKTyaNbHUX Npobaem cyvyacHoi
xipyprii. 3araNbHONPUINHATOD METOAMKOI NPOBeAEHHA
TPUMKENNACTUKM € NNACTUKA TKAHWH 3 BUKOPUCTAHHAM
KNnacuyHoi noninponineHoBoi citku [1-3]. Ane KnacuyHa
noAninponifieHoBa CiTKa He 30BCiM 3a,0BO/IbHAE Xipypris
BHAC/iLOK BMCOKOI YacTOTK YCKlagHeHb 3 6OKy nicna-
onepawinHoi paHK, TakMx sk cepoma (30,8 — 60,4%), Ha-
FHOEHHSA nicnaonepauinHoi paHn (4,8 — 6,4%), niraTypHi
Hopwuui (1,2 — 3,0%), mewoma (0,06 — 1,60%) [4,5]. Oa-
Hi€l0 3 NPUYMH yCKNaaHeHb 3 BOKy nicnsonepauiiHol
paHW € PO3BUTOK AaCENTUYHOIO 3anaseHHA TKaHUH Ye-
PEBHOI CTiHKM AK Pe3ynbTaT iX KOHTAKTY 3 KAACUMYHOMO
noninponiNeHoBOK CiTKOw. TpuBane acenTuyHe 3a-
naseHHA NiAWKipHOI OCHOBW, M’A3iB, anoOHeBPO3y Ta
dacui ranbmye npoLec NpopocTaHHA noainponineHo-
BOi CITKM CMOMYYHOI TKAHWHOO, WO NPU3BOAUTL A0 il
3MOPpLLYBaHHA, a y pasi NpUeAHaHHA iHbeKLii — Ao Mmi-
rpaii CiTkuM i peumaunsy rpui [6]. Ha Hawy gymky, Bu-
KOPUCTaHHA mMmoauMdiKoBaHOI NoinponineHoBol CiTKM 3
QHTMCENTMKOM NoAireKcaMeTUAEHTyaHigMHY XJI0pUa0M
Ta BYrneLeBMMMU HaHOTPYOKaMK JacTb 3MOry NOAINWHK-
TW pe3ynbTaTh XipypriyHoro nikysaHHA MBMMK.

lutkovskiruslan@gmail.com

MeTa po60TH — NOKpaLLUTK pe3ynbTaTu XipypriyHo-
ro NikyBaHHA nonepekoBo-60KoBMX MicasonepaLinHmx
rpux kusota (MBMNMK) 3 BUKopUcTaHHAM Mmoaudikosa-
HOro NOANINPONIJIEHOBOrO CiTYAaCTOro iMMNIaHTaTy.

06’eKT i meToau pgocnigeHHa. MNpoBeaeHo aHani3
XipypriyHoro nikyBaHHA 3a nepiog 3 2014 po 2018 pp.
184 nauieHTis 3 NMBMNMK Bikom Big 30 g0 65 pokis AKMM
NPOBOAMAM XipypriyHe NiKyBaHHA nicasonepawinHmx
nonepeKkoBo-6OKOBUX FPUMK KMBOTA, SIKUI Nepenbayas
nepekpuTTA KpaiB gedekTy ciTkoto Ha 10-12 cm Ta dikcy-
Ba/IN CITKY A0 MEXaHIYHO MiLLHMX aHAaTOMIYHUX CTPYKTYP.
iHok 6yno 101 (54,9%), yonosikis — 83 (45,1%). CynyT-
Hi 3aXBOPIOBAHHA 3 NepeBaXKaHHAM XPOHIYHOI cepLeso-
CyAMHHOI naTonorii —y 67 (36,4%), XpOHiYHOT BEHO3HOI
HEeAO0CTAaTHOCTI HUMKHIX KiHLiBOK —y 9 (4,9%), LuyKpoBoro
niabety —vy 2 (1,1%) nauieHTa, oxkupiHHA lI-1ll cTyneHs —
y 86 (46,7%), XpOHiuHWUI 6poHxiT — B 20 (10,9%).

Ycim xBopuMM ambynaTopHO B cepegHbOMY BMpoO-
nosBx (10,0+2,8) pobu npoBoaMnM cneuianbHy A0-
onepauiliHy nigrotoBKy, sKa BKAoYana B cebe: 1)
npodinakTMky TpomboemboniYHMX YCKNafAHEHb, 2)
nNpodinakTUKy iHOEeKLUiiHMX ycKnagHeHb 3 Boky nicna-
onepauiHoi paHK, 3) MakCMMaNbHE OUYULLEHHS KULIEY-
HWKa, 4) nigBuLLEeHHA pe3epsiB 3 BOKy cepueBo-nere-
HeBOI Aif/NbHOCTI, 5) KoperyBasibHy Tepanito CynyTHixX
3aXBOPIOBaHb. [11A OYMLLEHHA KNLLEYHUKA | SMEHLUEHHSA
nmoro ob6’emy nauieHTam pekomeHayBann 6eslwnakosy
OI€TY 3 BUKIOYEHHAM xN1iba, BOpOLHAHMX i KapTonAa-
HWX CTPaB Ta NpM3HaYaaM NPOHOCHI Npenapatu («Pery-
nakcy», «Atodanak») Ta o4UCHi KNismu. B 38’A3Ky i3 uum
BAAETHCA AOCATTM MAKCMMaNbHOrO OYMLLEHHA i 3MeH-
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