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Summary
According to the results of biomedical studies, it was found that the consumption of vegetable oil with
a reduced content of glycidyl esters and standard vegetable oil leads to unidirectiona changes in the
body of laboratory animals — the relative weight of the liver increases, the phenomena of dystrophy
and multifocal necrosis of hepatocytes are observed, the level of triglycerides increases when twin hy-
perlipidemiais induced.
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Abstract

Introduction. The article examines the effect on the lipid level of vegetable oil with a reduced content
of glycidyl estersin comparison with standard vegetable oil. These objects were fed to outbred Wistar
laboratory rats for 1 month (30 days). A total of 48 outbred male Wistar |aboratory rats were used in
the experiment. There are 16 animals in each study group. Materials and methods. In both study
groups that received vegetable oil with areduced content of glycidyl esters and standard vegetable ail,
the absolute figures of the background content of total cholesterol, low-density lipoproteins and the
atherogenicity index dlightly increased compared to animals that received standard complete feed,
however, these differences are statistically unreliable. The background level of triglycerides does not
differ in al the studied groups. Results and conclusions. The presented results indicate that there is a
statisticaly significant increase in the level of triglycerides in both study groups compared to animals
receiving standard full-fledged feed. In all the studied groups, the total cholesterol content remains at
the same level. In both groups studied, the absolute figures of the background content of low-density
lipoproteins and the atherogenicity index slightly increased compared to animals receiving standard
full-fledged feed, however, these differences are statistically unreliable, as evidenced by the signifi-
cance levels of p. Thus, according to the results of biomedical studies, it was found that the consump-
tion of vegetable oil with areduced content of glycidyl esters and standard vegetable oil leads to unidi-
rectional changes in the body of laboratory animals — the relative weight of the liver increases, the
phenomena of dystrophy and multifocal necrosis of hepatocytes are observed, the level of triglycerides
increases when twin hyperlipidemiais induced.
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MEJAUKO-BUOJOI'NMYECKHE NCCJIIEJOBAHUS 110 U3YUEHUIO BJIMSAHUA
HA YPOBEHDb JIMIIUJ1OB PACTUTEJBHOI'O MACJIA CO CHU>KEHHBIM
COAEP KAHUEM I''IMIUANJTIOBBIX D®UPOB

A. B. Capmaesa’, PhD-doxmopanm, npenodasamens
2 - .
A. B. JlanaéaeB”, macucmp mexnuku u mexnoao2uu, 21aeHbLI HAYYHbIL COMPYOHUK
2 y y
H. E. Anbxakcuna®, PhD, enagnuiii nayunviii compyonux

YTapascruii pecuonanvmuiii ynusepcumem um. M. X. J{ynamu
2Aemanunckuii punuan TOO "Kazaxckuti HAyYHO-UCCIeO08amenbCKutl UHCIUMym
nepepabamuigaroujeli U nuwyesol npomviuiieHnocmu"”

2. Anmamuwl, Kaszaxcman

Hcenedosanusn npoeoounucsy 6 pamKax HayuHo-mexHuyueckoi npozpammol Munucmepcmea
cenvckozo xozaticmea Pecnyonuxku Kazaxcman na 2021-2023 20001t BR10764977 «Pazpatomka
cospemennvlix mexuonoz2uii npouzeoocmea bA/loe, pepmenmos, 3axeacox, kpaxmana, macen u op.
6 yenax obecneueHus pazeumus RUULEEOL NPOMBIUICHHOCHU

AKTyaJbHOCTh. B cTaThe M3yueHO BIUSHUE Ha YPOBEHB JHUIHUIOB PACTUTEIHLHOIO Macia co
CHW)KEHHBIM COJICpPIKaHUEM TIIUIHIMIOBBIX 3QUPOB B CPABHEHHUHU CO CTAHAAPTHBIM PACTUTEIHLHBIM
MacijoM. YKa3aHHbIe 00BEKTHI CKApMIIMBAIIN ayTOPEIHBIM J1ab0paTopHbIM Kpbicam Wistar B TeueHue
1 mecama (30 mueit). Becero ObII0 MCIIONB30BaHO B dKCIEpUMEHTE 48 ayTOpemaHBIX JTa00paTOPHBIX
kpbic camioB Wistar. B kaxoii uccienyemoit rpymme o 16 )uBoTHEIX. MaTepHaabl U MeTOAbI. B
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00eHx HMCCIEeNyeMBIX TpyMMax, MOJYYaBIIMX PACTHTEIHLHOE MAcli0 CO CHIDKCHHBIM COJEep)KaHUEM
TIMIUIAIOBBIX 3()MPOB W CTAaHJAPTHOE PACTUTEIIBHOE MAacio, HECKOJIBKO YBEIMYUBAIOTCS a0Co-
TmoTHBIE U(PBI (HOHOBOTO COAEpIKaHMS OOIIEro XOoJecTeprHa, TUMONPOTENI0B HU3KOW TUIOTHOCTH
U UHJAEKCa aTEPOTeHHOCTH MO CPABHEHUIO C JKMBOTHBIMHU, MOJTYYaBIIMMHU CTAaHAAPTHBIN MOJHOpAIlU-
OHHBIM KOPM, OJIHAKO 3TH OTJIWYUA HOCIT CTATUCTUYECKH HEIOCTOBEPHBIN XapakTtep. DOHOBBIM
YPOBEHb TPUTIIMIIEPUIOB HE OTJIMYAETCS BO BCEX HCClenyeMbIX rpynnax. Pesyabtarsl. [Ipeactas-
JICHHBIC PE3yJIbTAThl YKA3BIBAIOT HA TO, YTO B 00CUX MCCICAYEMBIX TPYIIAX CTATUCTUYECKU JOCTO-
BEPHO MPOUCXOIUT YBEIMYEHHE YPOBHS TPHUTIHUIEPUIOB IO CPABHEHHUIO C XKUBOTHBIMH, ITOTydaB-
IIMMH CTaHAAPTHBIA TOJTHOPAIMOHHBIH KOpM. BO BCcex HMCCIeIOBaHHBIX TPYIIax CojAepk aHue 00-
IIeT0 XOJEeCTepHHA OCTaeTCS Ha OJUHAKOBOM YpoBHe. B 00enx mcciemyemMbIx Tpymnmax HECKOIBKO
YBEJIMYHUBAIOTCS a0COMOTHBIE UG PHI POHOBOTO COAEPIKAHIS JTUIIOMPOTEUOB HU3KOW IIIOTHOCTH U
HMHACKCAa aTCPOreHHOCTU IO CPAaBHCHHIO C XKMBOTHBIMH, IOJJYYaBIIMMHU CTaHI[apTHBIﬁ IMOJIHOpAaI v~
OHHBIA KOPM, OJTHAKO 3TH OTJIMYHUS HOCAT CTATUCTHUYECKH HEJOCTOBEPHBIA XapaKTep, O YeM CBH/Ie-
TEJILCTBYIOT YPOBHH 3HauUMOCTH P. 1o pesynbTaTaM MeauKo-OMOJIOrMYECKUX UCCIICIOBAaHUN yCTa-
HOBJICHO, YTO TOTPEOJICHWE PACTUTENHFHOTO Maclia CO CHIDKEHHBIM COZEp)KaHUEM TIUIUIMIOBBIX
3(¢UpPOB M CTAaHAAPTHOTO PACTUTEIHHOTO Maclia MPUBOAWT K OJHOHAIPABICHHBIM W3MCHECHHSM B
OpraHu3Me JIaDOpAaTOPHBIX KUBOTHBIX — YBEJIWYMBACTCS OTHOCHUTEIbHAS Macca MeuYeHu, HaOoma-
I0TCS SIBJICHHS AUCTPOPUU U MyITbTU(DOKATBHBIX HEKPO30B Te€NaTOIUTOB, PACTET YPOBEHb TPHUTIIU-
OepruaoB IMpU HHAYHUPOBAHUN TBUHOBOM TUNICPIUIIUACMUU.

Knrwoueswvie cnosa: pacmumenvHuvle macaa, 1unuobl, 2IuyUoUI08ble 3Qupsl, mpuieyu-
PUObL, UHOEKC amepoceHHOCMU.

Huruposanue. [lanabace A. b., Anbxakcuna H. E., Capmracea A. b. Meaunko-0nonoruueckue uc-
CIIEZIOBAHMS 0 U3YUYCHUIO BIMSHUS HA YPOBCHD JIMITHUAOB PACTUTEIHLHOTO Macia CO CHHXKEHHBIM CO-
JIepIKaHUEM TITHIHAMIOBBIX 3GupoB. M3éecmus HB AVK. 2023. 4(72). 470-479. DOI: 10.32786/2071-
9485-2023-04-47.

BkJ1aa aBTOpoB. Bce aBTOpPBI HACTOAILETO MCCIEIOBAHUS IPUHUMAIIN HEOCPEACTBEHHOE yYacTHE B ILIa-
HI/IpOBaHI/II/I, BBIITOJIHCHHUU WJIM aHAJIU3€ JAaHHOI'O UCCIJICAOBAHUS. BCC aBTOpI)I HaCTOﬂHleﬁ CTaTbU O3HAKO-
MUJIUCH C Hpe,Z[CTaBHeHHLIM OKOHYATCJIIbHBIM BapI/IaHTOM 158 O}lOGpI/UH/I €ro.

KoH(IUKT HHTEPECOB. ABTOPEI 3aBJISIOT 00 OTCYTCTBUM KOH(MIUKTa HHTEPECOB.

Beenenne. O6pa3oBaHre NOTEHIMAIBHO KAHLIEPOT€HHBIX TOKCUYHBIX COETUHEHUN BO
BpeMsi 00pabOTKH MUILEBBIX MPOIYKTOB MPU3HAHO BaXKHOU MpoOieMoii 0€30MMacHOCTH MHUILe-
BBIX MPOAYKTOB. M3 3TUX TOKCHYHBIX COEIMHEHHH 0Cc000€ BHUMAaHME MPHUBIIECKIN TIULINIH-
JIOBbIE 3(HPBI, KOTOPbIE MOTYT 00Pa30BBIBATHCS NMPH paGUHUPOBAHUM PACTUTEIBHBIX Macell,
0COOEHHO MaTbMOBOTO Maciia U HEKOTOPBIX 00pab0TaHHBIX MHIIEBBIX MPOIYKTOB. M3-3a cBO-
€l TOKCHYHOCTH ¥ KaHIIEPOT€HHOCTH ATH BEHIECTBA MOTYT MPEAICTABIATH OMTACHOCTH IS 3710-
POBbSI HEKOTOPBIX TPYIII HACENCHHMS.

OtepuduipoBaHHble GOPMBI TIHUIHMI0JIA TPEACTABIAIOT COOON TPYMITy TEXHOJIOTH-
YECKHX 3arps3HUTENICH, KOTOPhIe BO3HUKAIOT BO BpeMsi 00paOOTKH pPaCTUTENBHOTO Macia,
0c00EHHO Ha 3Tanax pauHaIMK ¢ UCIOJIB30BAHUEM BBICOKHX Temreparyp. I muuuaon — op-
raHUYeCKOe COCTUHEHUE, CTPYKTYPa KOTOPOTo XapaKTepPU3yeTCsl HAIMYMEM B MOJIEKYJe TJIu-
[[epUHa SMOKCUIHBIX M CHUPTOBBIX (DYHKIIMOHAIBHBIX TPYNI. DTH BEIIECTBA TPUBICKIN
BHUMAaHHE BCETO MHPA, TIOTOMY YTO UX CBOOOHBIE ()OPMBI OKA3AIMCh TOKCHIHBIMH M KaHIIE-
POT€HHBIMU Ha KUBOTHBIX MOJETIX.

B nmocnennue roapl 60bIIOE KOJIWYECTBO TIUIUAMIOBHIX d(PUpoB OBIII0 0OHAPYKEHO
B 00pabOTaHHBIX MUMIEBHIX MPOIYKTaX M MUIIEBBIX Maciax. Cample BEICOKHE KOHIICHTPAIUU
ATHUX 3arpsA3HSIONIMX BEIIECTB HAOIIOAAINCh B MaJbMOBOM Macje, HO M JAPYrHe pacTUTEINb-
HbIE Macjia, Takie KaK MajlbMOsIPOBOE MACIIO, KyKYpPY3HOE Macjio M KOKOCOBOE MAacIIo, TaKKe
NPUCYTCTBOBAJM B 3HAUYUTEIHHBIX KOJM4YecTBaX. KpoMme TOro, BRICOKHE KOHIIEHTPAIIUN OBLTH
OoOHapy>KeHBbI B MPOJYKTAX MUTAHUs, B KOTOPHIX UCIOJIB3YIOTCS papUHUpOBAaHHBIC Macia, Ta-
KHX KaK JIETCKHE CMECH, IIeUeHbE, KPEKEPhI U KapTO(eIbHBIC YUTICHI.
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OTH COEIUHEHUsI HE IPUCYTCTBYIOT B UCXOJHOM CBIPbE, HO MOTYT 0Opa30BbIBATHCS B
pe3ysbTaTe XUMUYECKUX PEaKLMi MPU BBICOKUX TEMIIepaTypax, TaKuX Kak Te, KOTOpbIE HC-
HOJIB3YIOTCS Ha CTAAMM J€30/l0pallui B Ipolecce ouucTku Mmacna. Ilpu temnepatype Bblie
140°C B paduHHpOBAaHHBIX Maciax MOXKHO OOHApYKUTh HEKOTOpPHIE KOJIMYECTBA ITHX 3a-
IPA3HAIOIIMX BellecTB. B 3aBMCHMMOCTH OT TuIa Macia 3Tan Je300palun TpeOyeT BBICOKHX
temneparyp (180-270°C) nnst ymaneHus CBOOOTHBIX KUPHBIX KHCIOT U JPYTUX COSAMHCHUU,
BO)XHBIX JJI1 00pa30BaHMsI 3THX 3arpsi3HAIOLIMX BelecTB. bpuio oOHapykeHo, 4To apyrue
(akTOpBI UTPAIOT BAKHYIO POJIb B 3arpsi3HEHUH paUHUPOBAHHBIX MAcell, TAKHE KaK MPUCYT-
CTBHME MOTEHLUAIBHBIX HNPEKYpPCOPOB, BKIIOYAs XJIOPUPOBAHHbBIE COEJAMHEHHS M HEIOJIHbIE
ALWITIIMLIEPOJIBI.

Taxum 06pazom, 11eIbI0 JAHHOTO MCCIE0BAHUS OBbLIIO U3YUYE€HUE BIMSHUS PAaCTUTEINb-
HBIX Macell C TOHWKEHHBIM COJAEPKAaHUEM TJIMIMANUIIOBBIX 3(UPOB [0 CPAaBHEHUIO CO CTaH-
JApTHBIMHU PACTUTEJILHBIMU MacjlaMU Ha YPOBEHb JIUIH/IOB.

Marepuanbl u Metoabl. VccienoBanus npoBoauiuck cornacHo «lIpaBunam mpose-
JIeHUs JOKJIMHUYECKHX MCCIIEJOBAHUMN, MEAUKO-OMOJIOTHYECKUX SKCIIEPUMEHTOB M KIMHHYe-
ckux ucnbiTanuii B Pecybnmuke Kazaxcran», yTBepKIeHHBIM IpUKa3oM MUHHUCTpa 3/1paBo-
oxpanenust Pecnyonuku Kazaxcran ot 25 urong 2007 roga Ne 442 B coorBerctBuu ¢ ['oc-
cranaapToM Pecniyonuku Kazaxcran «Hagnexamas nabopatopHas npaktuka. OCHOBHbBIE 110-
JIOXKEHHUS», YTBEPKAECHHBIM MTPUKa3aMH MUHUCTpA UHAYCTpUH U Toproiu PK ot 29 nexabps
2006 roma Ne575 u Ne557 [3-5]. B uccnenoBaHuy y4MTHIBAIOTCS PEKOMEHIALUMU, U3JI0KEH-
Hble B «PYKOBOJCTBE 10 3KCIIEPUMEHTAILHOMY (JIOKJIMHUYECKOMY) U3YUYEHHUIO HOBBIX (papma-
KOJIOTUYECKHX BemecTBy [1, 2].

OOBeKTHI UCCIIEIOBAHUMN:

Uccnenyemas rpynna 1 — ckapMiliBaHHWE PAacTUTENBHOTO Macjia CO CHH)KEHHBIM CO-
JiepKaHueM TIMLIUIUIOBBIX 3(DUPOB, CMEIIAHHOTO CO CTAHAAPTHBIM IMOJIHOPAIMOHHBIM KOp-
MoM. CopepkaHHME pPAaCTUTENBHOIO Macja CO CHUKXEHHBIM COAEpPNKAHHEM TIITMIUIANIOBBIX
a¢upoB B kopme coctaBuiio 20%.

Uccnenyemast rpymnmna 2 — cCKapMIIMBaHUE CTaHIAPTHOTO PACTUTENBHOIO Macia, CMe-
IIAHHOTO CO CTAaHJAPTHBIM IMOJHOPALMOHHBIM KopMOoM. ConepskaHue CTaHIapTHOIO PacTH-
TETHLHOTO Macia B KopMme coctaBmiio 20%.

Hccnenyemas rpynna 3 — MHTaKTHas TpyIIa, MOTpeOIstomas CTaHIapTHINA MOJIHOpa-
LIIOHHBIN KOPM.

ITocne 30-qHEBHOTrO CKapMIIMBaHMS MCCIETyeMbIX OOBEKTOB Y MOJIOBHHBI JIAOOPATOP-
HBIX JKUBOTHBIX (24 0cobH, Mo § >XKMBOTHBIX B T'PYIIE) OBLI OCYIIECTBIEH 3a00p KPOBU JIs
ornpeneneHus: (oHOBOTO cojiepKaHUs JTUMHUIOB (OOLIMI XOJIeCTepUH, JIUIOMPOTEH Bl BBHICO-
KOM ¥ HU3KOM TUIOTHOCTH, TPUTTIMLEPUIBI). 3a00p KPOBH ObLT OCYIIIECTBIIEH MOCIIE IBTaHA3UU
71a00paTOPHBIX KHUBOTHBIX IyTeM nepeno3upoBku CO,, ¢ momomibio BakyTeiepa ¢ 9/ITA u3
3agHel Mosioll BeHbl KpbIchl. Kpome Toro, y maHHbBIX 1a0OpaTOPHBIX >KUBOTHBIX H3BIIEKAIU
NIeYeHb U ONpeNeNsIi a0COMIOTHYIO U OTHOCUTEIBHYIO Maccy nedyeHu. Jlonu rneyeHu ot Tpex
71a00paTOPHBIX KUBOTHBIX M3 KaXJ0# ucciexyemoi rpymmbl ¢pukcupoBanu B 10% ¢opma-
JMHE, TOCNe Yero MpoBOJIMWIM MaroMmopdonornyeckoe uccinenopanue. Ilatomopdomoruue-
CKO€ HCCIEAOBaHUE OCYIIECTBISUIOCH Mpu momomu Mukpockoma Axioskop 40, Carl Zeiss,
Germany, npu obmem yBenuueHud X100 u x200. I'ucronornyeckue mpenaparsl OKpamiiba-
JIUCh T€MaTOKCUIIMHOM U S03MHOM.

Bropoii monoBuHe KUBOTHBIX (24 0coOu, MO 8 JKUBOTHBIX B TPYIIIIE) BOCIIPOU3BOIMIN
TBUHOBYIO TUIIEPIUIIUIEMHUIO, B PE3YJIBTATE YEro ObICTPO YBEIMUUBAETCS YPOBEHD JIMIUIOB B
KPOBH, OCOOEHHO TPUTIHMLIEPHIOB. TBHHOBYIO THIEPIMIUAECMUIO BOCIPOU3BOAMIN ITyTEM
BHyTpHOpromuHHOTO BBeneHust TBuHa-80 B mo3e 200 mr/100 T Macchl Tena 1abopaTOPHBIX
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kpeic [1, 2]. ITociie Bocipon3BeieHUs TBUHOBOM rumiepimnuaeMun yepes 10 gacos y j1abopa-
TOPHBIX )KMBOTHBIX OBLT OCYILECTBIICH 3a00p KPOBH /ISl OTNPEACICHUS COACPKAHMS JIUITUI0B
(001K XOJIeCTEPUH, JTUMONPOTEU bl BBICOKOM M HU3KOW INIOTHOCTH, TPUTIULEPUIBI). 3a00p
KpPOBHU OyZI€T OCYIECTBIICH NOCIIE IBTAaHA3HH Ja00PATOPHBIX KUBOTHBIX ITyTEM HEpPEa03UPOB-
k1 CO2, ¢ nomoipto BakyterHepa ¢ 9JITA u3 3aHel m0JI0l BEHbI KPBICHI.

N3mepsieMble B XOJle MCCIEAOBAaHUS IApaMETphl: €XEHEJENbHas OLEHKa IpHUpoCcTa
Macchl Tefa J1a00paTOPHBIX )KUBOTHBIX, OMOXMMHUUECKUI aHau3 KPOBH (00U XOJeCTepuH,
JUIONPOTEU B! BEICOKOM M HU3KOM IIIOTHOCTH, TPUTIUIEPHUIBI), AOCOIIOTHAS U OTHOCHTEIb-
Hasl Macca Me4eHu Jab0paToOPHbBIX KUBOTHBIX.

Cratuctudeckass 00pabOTKa pe3ylbTaTOB MPOBOIMIACH C UCIOIB30BAHUEM IPOTPAM-
Mbel Microsoft Excel 2010. Pacnipenenenusi onuchIBAINCh CPETHUM U OUIMOKOW CpeIHEro
3HaueHus. MEeXrpylnoBbsle OTIMYMS OLEHUBAJIM HemapaMeTpUuecKuM Kpurepuem Mann-
Whitney U-test [6-8].

PesyabraTsl u 00cy:kaeHne. Pe3ynbrarhl BIMSHUS UCCIIEyEMbIX OOBEKTOB Ha JMHA-
MUKY Macchl Tella JIabOpaTOPHBIX KPBIC IPEICTaBICHbI B Ta0nuie | u Ha pucyHke 1.

Tabmuma 1 — Baustaue pacTUTENFHOTO Maciia CO CHIPKEHHBIM COJIepyKaHNeM TIIHIUAIOBBIX A(hHUPOB
B CPaBHEHHH CO CTaHJIAPTHBIM PACTUTENBHBIM MAcIOM Ha MaccCy Tela JJabopaTOPHBIX KPBIC
IIpU CKapMJIMBaAHUU HUCCJICAYCMBIX 06T>GKTOB B TCUCHHUEC MECslla
Table 1 - The effect of vegetable oil with areduced content of
glycidyl estersin comparison with standard vegetable oil on the body weight of 1aboratory
rats when feeding the studied objects for amonth

Macca Tena KpeIC, T
Bpewms uzmepenus
HCCIIElyeMOTO 1apa- PacturensHOE Maciao co CranaanTHOE DACTH- CranpapTHbIf
MeTDa CHIKEHHBIM TITUIHAIATOBEIX ap P — MOJIHOPAIOH-
p - TeJbHOE Macio, N=16 . _
a¢upos, N=16 HBIH KOpM, N=16
170,6+7,2
Hcxomno p1=0,6630 ;ZE(’)O;?’S% 174,3+4,4

p2=0,8075 0
189,0+7,6

UYepes 1 nHepemnto p1=0,0136 Sf—lbzé)cgé% 213,5+5,4
p2=0,8467 0
208,1+8,2

UYepes 2 Hepenu p1=0,0034 ;113603%201 2432474
p2=0,7467 0
224,1+8.7

Yepes 3 nesenn 01=0,0008 229,7:3,2 269,6+8.5
02=0,6456 p1=0,0021
233,0+£7,9

Yepes 4 Hepenu p1=0,0003 24_1’0i8’3 279,2+7.8
02=0,4942 p1=0,0021

[IpencraBnennsie B Tabnuie 1 U Ha pucyHke | pe3ynbTaThl yKa3bIBalOT HA TO, YTO
IPUPOCT MACChI TeJIa B 00X UCCIIEAYeMbIX TPYIIax OTCTAET OT MPUPOCTa MACCHI TeNa >KH-
BOTHBIX Ha CTaHJAPTHOM ITOJIHOPALIMOHHOM KOopMe. /[nHaMuKa Macchl Tejla B TPYIIE KUBOT-
HBIX, MOTPeOsIBIIEH pacTUTENbHOE MAacii0 CO CHH)KEHHBIM COJIEpKAHHUEM TIIMLUAUIOBBIX
3¢upOB, HE OTIMYAETCS OT IPUPOCTAa MACCHI Tea B IPYMIE KUBOTHBIX, MOJIYYaBIIUX CTaH-
JAPTHOE pacTUTENbHOE Maciao. OTcTaBaHUE B MIPUPOCTE MACCHI T€Ia OT I'PYMIbI KUBOTHBIX,
NOJYYaBIINX CTAaHAAPTHBIA MOJHOPALMOHHBI KOPM, MOXKET OBITh CBSI3aHO € XyJIIEH Io-
TpeOIIIEMOCTBIO KOPMa, COJIEPIKAILEr0 BHICOKHE KOHIICHTPALMU PACTUTEIIBLHOTO Maca.
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Pucynok 1 — JIlunaMuka Macchl Tena J1adopaTOPHBIX KPbIC MPU Pa3IMYHBIX PAllUOHAX THTAHHS
Figure 1 — Body weight dynamics of |aboratory rats across diets
PesynbraThl BOUSHHS HCCIENYeMBIX OOBEKTOB Ha aOCOJIOTHYIO M OTHOCHTEIBHYIO
Maccy ne4YeHu Jab0opaTOPHBIX KPBIC MIPEICTaBICHbI B TA0IHIIE 2.

Tabnuua 2 — BriusiHue pacTUTENFHOTO Macia CO CHIKCHHBIM COZIepKaHHEM TIIHLIUANIOBBIX S(OUPOB B
CPaBHEHHH CO CTAHIAPTHBIM PACTUTEIBHBIM MACIIOM Ha a0CONIIOTHYIO M OTHOCHUTEIBHYIO MacCy
TIEYEeHH JTA0OPATOPHBIX KPBIC
Table 2 — The effect of vegetable il with areduced content of glycidyl estersin comparison with
standard vegetable oil on the absolute and relative liver weight of laboratory rats

N PacturensHoe mMacio co CrangapTHOE pacTu- CranpapTHbIT
Uccnenyemsblii napa- N
CHIDKEHHBIM COJIep)KaHUEM TEJILHOE MacJo, MOJTHOPALMOHHBIN
METp _ _ —
TITUIHATAIIOBEIX 3HpoB, N=8 n=8 KopM, N=8
11,2+0,47
’ p2=0,6776 P=5,
4,77+0,03
- > > +
O e | pazooooms o | o
> 70 p2=0,052 =5,

[IpencraBnennbie B TabauIe 2 pe3yabTaThl YKa3bIBAIOT HA TO, YTO B 00EUX HCCIemye-
MBIX TPYIIax yBEJIMYMBACTCS OTHOCHUTENIbHAS Macca IMe4YeHU J1abOopaTOPHBIX KMBOTHBIX IO
CpPaBHEHHIO C TPYNIION >KMBOTHBIX, MOTPEOJISBIINX CTAaHIAPTHBIA MOJHOPAIIMOHHBIA KOPM,
ypoBeHb 3HaunMocTH P<0,05 B obeux rpynmax. [Ipu 3ToM OTHOCUTENbHAsE Macca MEYSHH JKU-
BOTHBIX, MOTPEOIISIBIINX PACTHTEIHHOE MACIIO CO CHIDKEHHBIM COJIEPYKAHUEM TIIHIIUAUIOBBIX
3(pHUPOB, CTATUCTUYECKU JOCTOBEPHO HE OTJIMYAETCS OT OTHOCHTEIBbHOM MAacChl MEUEHH KH-
BOTHBIX, TIOTPEOISIBIINX CTAaHIAPTHOE pacTuTesibHOe Maciio (P=0,052).

Pe3ynbTaThl BIMSHUS HCCIEyeMbIX OOBEKTOB Ha (POHOBOE COAEp)KAHUE JIUIHUI0B
(oOmTHi XONECTEPHH, JIMITOTIPOTEU/IBI BBICOKON M HU3KOW MJIOTHOCTH, TPUTIIUIICPUIBI, HHICKC
aTepOreHHOCTH) B IJIa3Me KPOBH Ja0OPAaTOPHBIX KPBIC MPEICTaBIECHbI B Ta0nuLe 3.

[IpencraBnennsie B Tabnwmiie 3 pe3yabTaThl YKa3bIBaOT HA TO, YTO B O0EHX UCCIIETYEMBIX
rpynrax HeCKOJBbKO YBEMUUBAIOTCS aOCOMOTHBIE IU(PHI POHOBOTO CojepKaHus OOIIero xose-
CTEpWHA, JIUIONPOTEUIOB HU3KON TUIOTHOCTH W WHJIEKCA aTepPOTeHHOCTH TI0 CPABHEHHUIO C JKH-
BOTHBIMH, IMOJYYaBIIUMU CTAHJAPTHBINA MOJHOPAIIMOHHBIM KOPM, OHAKO 3THU OTJIMYHS HOCST
CTaTUCTUYECKH HEOCTOBEPHBIN XapaKTep, O YeM CBUJIETEILCTBYIOT YPOBHU 3HaYMMOCTH P. Do-
HOBBII YPOBEHb TPUTIIMLIEPUIOB HE OTIMYAETCS BO BCEX MCCIEYEMbIX IPYIIIax.
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Ta6n1/1ua 3 — Biousgnaune PACTUTCIBHOI'O Macjia CO CHUKCHHBIM COACPIKAHUCM TTIMIIUANIIOBBIX 3(1)I/IpOB B
CpaBHCHUU CO CTAHAAPTHBIM PACTUTCIIbHBIM MACJIOM Ha Q)OHOBOC COACPIKAHUEC JIMTTU0B
Table 3 - Effect of vegetable oil with areduced content of glycidyl estersin comparison with standard
vegetable oil on the background lipid content

VccmemnyeMbiii PacturenpHoe Macio co CrannapTtHoe CrannapTHbIN
0 HI\Z . CHIDKEHHBIM COJICpKaHUuEeM pacTuTeIbHOE MAclio, | IMOJHOPAIUOH-
apametp TIMIAIWIOBBIX 3pupoB, N=8 n=8 HBIH KOpM, N=8
TpI/IFJII/ILIeI;I/II[I)I, Sf’:%igzggs 0i33oi§é024; 0.3440.04
MMOJIb/JI _ ! p = , b b
p2=0,9673
. 1,56+0,07
OOwumii xonecre- p1=0,3763 1,5_7i0,13 1,4140,15
PHYH, MMOJIb/JI 02=0.9560 p1=0,4301
1,18+0,06
JITIBIT, Myoms/n p1=0,2462 1il_2c)i$é()267 1,10£0,04
p2=0,4602 P=5,
0,38+0,09
JIITHIT, Myoms/n p1=0,7014 0{1%*23138 0.3120,15
p2=0,6624 =4,
0,34+0,10
Mrnexc p1=0,7605 0:41+0,12 0,29+0,14
aTepPOreHHOCTH 02206735 p1=0,5223

Pe3ynbpTaThl BIMSHUS UCCIEyeMbIX O0BEKTOB Ha COAEp)KaHUE JUIHUI0B (00U X0-
JI€CTEpUH, JIUIIONPOTEN Il BBICOKON U HU3KOHM IUIOTHOCTH, TPUIIIMLEPUIbI, MHIEKC aTepOreH-
HOCTH) MPU CTUMYJIMPOBAHHOW TBHMHOM THIEPIMIUIAEMUU B IUIa3Me KPOBU J1aOOpaTOPHBIX
KpBIC Mpe/ICTaBIeHbl B Ta0nuLe 4.

Tabnuna 4 — BnusiHue pacTUTENBHOTO Maciia CO CHIDKEHHBIM COJIep)KaHUEeM TIHUINIUIOBEIX 3QUPOB B
CPaBHEHHH CO CTaHAAPTHBIM PACTUTEIHHBIM MACIIOM Ha COJIep KaHHE JIUIHIOB
Table 4 — Effect of vegetable oil with areduced content of glycidyl estersin comparison with standard
vegetable il on the lipid content

Vcce1veMbrii MacnoxupoBoi NpoayKT co cHH- | CraHpgapTHeld Mac- |  CTaHIapTHBIM
o ;SIICT JKEHHBIM COJICp )KaHHEeM TPaHCU30- JIOKUPOBOH MPO- | TOJIHOPAIIMOHHBIN
P p MEPOB YKHUPHBIX KUCIOT, N=8 IYKT, =8 Kopm, N=8
1,08+0,09
| prTTHTISDEEL p1=0,0174 Ry 0,65+0,13
p2=0,7975 =5,
. 1,97+0,12
OOmumii xonecre- p1=0,9271 1,8_8i0,09 1,9540,18
PHH, MMOJIB/TT 0205307 p1=0,7094
0,66+0,04
JITIBIT, Mmos/ 1 p1=0,0874 s 0,77+0,05
p2=0,7684 =4,
1,32+0,11
JITTHIT, myoss/n p1=0,4885 R 1,18+0,15
p2=0,6829 =5,
2,06+0,20
aTe;/(I)?ggﬁ((:)CTI/I p1=0,0867 éiigoi](?éé% 1,55+0,19
p2=0,4333 ’

W3 Tabnuuel 4 BUAHO, YTO IPU MHIYIUPOBAHUM TBHHOBOW TMIEPIMIUIEMUN HAOIIIO-
JlaeM y >KMBOTHBIX Ha CTaHIAPTHOM IMOJHOPALIMOHHOM KOpPME B CPaBHEHHMHU C (DOHOBBIM CO-
JIEp’KaHUEM JIMIIUOB MIOYTU ABYKPATHOE YBEIMUYEHUE YPOBHS TPUIIMLEPUAOB, HA 38% pac-
TET cojep)KaHhe OOILIEro XoyiecTepuHa, B 3,8 pa3a yBEIMYMBACTCS COAEpIKAHUE B IUIa3Me
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KpOBH JIMIIOIIPOTCUIOB HU3KOU IINIOTHOCTH, B 5 pa3 yBCIIMYUBACTCA UHACKC aTCPOrCHHOCTH,
COACPIKAHUE JTUIIOIIPOTEUI0B BBICOKOH IIJIOTHOCTHU, HAIIPOTUB, YMCHBINACTCA Ha 30% mo
cpaBHEHUIO ¢ GoHOBBIMU IHPpamu. Takum oOpazoM, MOJETb TBUHOBOW THIEPJIUIHIEMUN
HaMM BOCIIPpOMU3BEACHA aACKBATHO.

3akaouenue. Takum oOpa3oM, TO pe3yiabTaTaM METUKO-OMOJOTHYECKHUX FWCCIIeIOBAHUIA
YCTaHOBJIEHO, YTO norpe6neHHe PaCTUTECIIBHOTO Macjia CO CHMXXCHHBIM COACPKAHUEM TI'THITUIUIOBBIX
3(1)I/IpOB " CTaHAApPTHOI'O PACTUTCIBHOI'O Macjla MPUBOAUT K OJHOHAIIPABJICHHBIM U3MCHCHHAM B Op-
TaHU3ME Ha60paT0pHLIX JKUBOTHBIX — YBCJIIMYMBACTCA OTHOCHUTECJIbHAsA MaccCa ICYCHH, Ha6J'IIO,I[aIOTCﬂ
SABIIEHUS] TUCTPOOUN W MyITbTH(POKATBFHBIX HEKPO30B TEIATOIMTOB, PACTET YPOBEHBb TPUTIIUIIEPHU/IOB
Ipyu UHAYIUPOBAHUU TBUHOBOU TUNICPJIUIIUACMUU.

Conclusions. Thus, according to the results of biomedical studies, it was found that the con-
sumption of vegetable oil with a reduced content of glycidyl esters and standard vegetable oil leads to
unidirectional changes in the body of laboratory animals — the relative weight of the liver increases,
the phenomena of dystrophy and multifocal necrosis of hepatocytes are observed, the level of triglyc-
erides increases when inducing tween hyperlipidemia.
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Summary
The article presents the signs of degradation of the river and fish stocks of the Don River on the exam-
ple of the Kochetovsky hydroelectric complex and the consequences of irrational use of water re-
sources on the work of reclamation systems of the Rostov region. The objective of this study of signs
of degradation of the Don River is to focus attention on the growing problem of reducing water re-
sourcesin the South of Russia.
Abstract

Introduction. Global climate change is currently beyond doubt and is an objective reality. On climate
change and its consequences, it is necessary to take actions to assess risks and take measures in ad-
vance to reduce or prevent negative consequences. The signs of degradation of the river and fish
stocks of the Don River are given on the example of the Kochetovsky hydroelectric complex and the
consequences of irrational use of water resources on the work of reclamation systems of the Rostov
region. The objective of this study of signs of degradation of the Don River is to focus attention on the
growing problem of reducing water resources in the South of Russia. Materials and methods. In the
course of the work, a comparative analysis of water levels and flows of the Don River in the lower
reaches of the Kochetovsky hydroelectric complex over the past 50 years was carried out. Data from
hydrological yearbooks on water levels in the Don River and on expenditures indicate significant
changesin indicators for the worse. Results and conclusions. Proposals are formulated on the need to
control such areas for the protection of water bodies as ensuring the reduction of anthropogenic load
on water bodies, recommendations are given on the unhindered passage of al fish speciesto spawning
sites and practical provision of rational use of water resources of the Tsimlyansk reservoir.
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