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OLIIHKA TOKCUYHOI'O BILJIUBY MUTHOI BOJAU 3 PI3HUX JIKEPEJI
BOJOIMOCTAYAHHS HA IIOKA3SHUKH IMYHHOI CUCTEMM IITYPIB BICTAP

M. P. Bepro.lmcl, I. M. TanTenﬁeprz, H. M. I[Mmpyxa2

1IHCTMTyT KoJ10inHoI ximii Ta ximii Bonn HAH Ykpainm im. A.B. lymancskoro, m Kuis

ZIIY «Inctutyt meaununu npaui HAMH Ykpainu, m. Kuis.

Pegepar

JlocimipkeHo peakiito IMyHHOI CHCTEMH IIypiB HA BIUIMB IMUTHOI BOJH 3 BOJOTOHY, OIOBETY
ta (hacoBany Boxy. Bixbip mpoO® Boam aisl AOCHIPKEHHS 3IIHCHIOBAIM Y BIAMOBITHOCTI 3
meroanuHumu pekomenanism JICTY ISO 5667-2:2003, takox B ycix 3pa3kax BOJIU BUMIpPIOBAIN
BMICTY MaKpo- 1 MIKpOEJIEMEHTIB 3a JOMOMOIOI0 METOJly aTOMHO-EMICIHHOI crekTpockomii 3
IHAYKTUBHO 3B’si3aHOI0 Tuia3moro (Optima 2100 DV ¢ipmu Perkin Elmer, CIIIA). KonTtponbny
BOJY MiATOTOBWJIM B Ja0OpaTOpHUX yMoBax 3rigHo 3 pexkomennauismu JACTY 4174: 2003, ska He
NepeBUIllyBajla HOPMATUBHI MOKA3HUKU - TPAaHUYHO jaonmycTuMy KoHuentpauito (I'/IK) 3rinHo 3
Hcanllin 2.2.4-171-10. ITix yac nocniakeHb BU3HAYAIN BITHOCHY Macy IMyHHHUX OpPraHiB — TUMYcCa
1 cene31HKM KOHTPOJIbHUX Ta JOCHIJHUX LIypiB. Y BCIX Ipylax TBAPUH BHU3HAYaIM (haroluTapHy
aKTHUBHICTh HEUTpoOLIiB mNepudeprudHoi KpoBl 10 MOJICTUPOJIOBOTO JAaTEKCy, SKa BKIIOYaia:
(barouuTapHuil i1HAEKC — KUIBKICTh (ParolUTyIOUUX HEUTPOPiIiB, Ta arouTapHe YUCIO — CEPEIHE
YHCIIO0 YaCTOYOK JIATEKCY, MOTIMHYTHX OJHUM HEUTpo(ijgoM. Y cHpOBaTIli KPOBIi IIypiB BU3HAYAIU
pPIBEHb IUPKYJIIOIOYUX IMYHHMX KOMIUIEKCIB B pEakKIii MNpenumiTamnii 3 MOJieTUICHTIIKOIeM
M=6000 (BucoxomoiexkynsapHux — 3 3,5% Ta Hu3bKOMOJEKYIspHUX — 3 7,0 %). Bei pocnimkenns
Ha Iypax MpOBOJMIKCH BIJMOBIIHO A0 KOHBeHLIi Paau €Bponu moa0 3axucty XpeOeTHUX TBapHH,

SKMX BUKOPHCTOBYIOTh Y HAYKOBHUX IIUISIX.

855


https://core.ac.uk/display/144758563?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.5281/zenodo.161646
http://ojs.ukw.edu.pl/index.php/johs/article/view/3940
http://ojs.ukw.edu.pl/index.php/johs/article/view/3940

AHaJi3 OTpUMaHUX JaHMX ITOKa3aB, IO ICIsS JBOX MICSIIB BXKMBAaHHS IMHUTHOI BOJIU 3
PI3HUX JDKEpesl BOAONOCTauaHHs BiTHOCHA Maca CeJIe31HKU JOCTOBIPHO 3HU3HMJIACH B IPYIIl TBapHH,
10 MU BOAY 3 Bojorony (ua 24,0%) i B 4-i rpymi, skuM naBanu (acoBany Bony (Ha 26,0%). Lle
MO>K€ BKa3yBaTH Ha TUCTPOQIYHI 3MIHM B CeJIe3iHII, SKi (POPMYIOTHCS 332 HECTIPUSITIMBOTO BILIUBY
UX THUIMIB BOJM. BXXKUBAaHHS BOAM 3 BOJIOTOHY 1 OIOBETY BUKJIMKAJIO HECHPUATIMBUI BIUTUB Ha
KIITHHHI MEXaHI3MH Hecnenu(piyHoi NPUPOTHOI PE3UCTEHTHOCTI, a came, MPUTHIYyBajo
(aronuTapHy aKTUBHICTb HEUTPOQLTIB KPOBI Ta pe3epBHI MOMIIMBOCTI (paromMTiB, IO B CBOIO
Yepry MOKe BiIOOpa3uTUCh HA 3HIKCHHI PE3UCTECHTHOCTI OPTraHi3My 110 1H(EKITii.

B Vxkpaini Ta 6aratbox KpaiH cBiTy peamizaiii (acoBaHOi BOAM 301LIBIIYIOTHCS 3 KOKHUM
pokom. [loripmeHHs iX SKOCTI MOB'A3aHi 31 3MiHAMH XIMIYHOTO CKJIady, MiKpoOiOJOTIYHUMHU
3a0pyTHEHHSM, TPHUBAIICTIO 1 yMOBaMU 30epiraHHsi, a TaK0X OCOOJMBOCTSIMHU TEXHOJOTIH
BOJIOMIATOTOBKHU. {711 KOHTPOIIO SKOCTI MUTHOI BOJY BUKOPHCTOBYIOTH (Di3MKO-XIMiUHI METOJIU
BU3HAUEHHS  OPTaHOJICTITUYHHUX, TOKCUKOJIOT1UHUX, G1310J0TIYHUX ~ MOKa3HHKIB Ta
MikpoOionoriunuii anami3. Ilpm IIbOMy OCHOBHUMH KpPHUTEpPiSIMH € 3HAUYEHHS KOHIICHTpAIlii
JOMIIIOK, SKi BH3HAUEHI CTaHIApPTaMH, Ta IOBHOI[IHHICTh CKJIAAy BOJAHM 32 MaKpo- Ta
MiKpoeJaeMeHTaMy. BIUIMB BOJIM Ha CHOXKMBa4ya MOJKE BapiloBaTH 3ajIeKHO, K BIJ KOMOiHAIi
camMHX JIOMIIIOK, TakK 1 BiJl iX KOHIIEHTpaIliii, HABITh 32 YMOB BiJMOBIAHOCTI BCTAHOBIEHUM HOpMaM.
@Di3uK0-XiMIUHI METOJIM aHAJIi3y CKJaay BOJW HE JAIOTh MOXKJIMBOCTI BUYEPITHO OI[IHIOBATH SIKICTh
BOJIM 1 MPOTHO3YBATH KOMILJICKCHHI BIUIMB MPUCYTHIX PEYOBHH Yy BOJI Ha Oioioriuni 06’extu. Ha
Cy4yaCHOMY eTarli BCe MOMYJISIPHIIIUMH CTalOTh METOAM O10TeCTyBaHHsI, 3aBISKH SIKiM MO peakiii
JKUBOT CHCTEMHU MO>KHA KOHCTAaTyBaTH Oe3MocepeIHE TOKCUYHHM BILTUB MUTHOI BOAM HA OPTaHi3M.

KuarouoBi cioBa: OiorecTyBaHHSl, TOKCHYHICTBH, SIKiCTH BOAM, TeMaTOJOTiYHi

NMOKAa3HUKH

ASSESSMENT OF TOXIC EFFECTS OF DRINKING WATER FROM VARIOUS
SOURCES ON INDICATORS RATS VISTAR IMMUNE SYSTEM

M. R. Vergolyas®, I. M. Trakhtenberg?®, N. M. Dmytrukha?

YInstitute of colloid chemistry and water chemistry named A. V. Dumansky NAS Ukraine,
“State Institution Institute of Occupational Medicine of Medical Sciences of Ukraine, Kyiv.

Abstract
Researched the reaction of the immune system of rats on the impact of drinking water from
water supply, pump room and packaged water. Sampling of water for research carried out in
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compliance with methodological recommendations of DSTU 5667-2: 2003, as in all samples
measured water content of macro- and micronutrients by the method of atomic emission
spectroscopy with inductively coupled plasma (Optima 2100 DV firm Perkin Elmer, USA). Control
water have prepared in the laboratory as recommended by DSTU 4174: 2003, which was less than
standard rates - the maximum permissible concentration (MPC) under STATE STANDARDS
2.2.4-171-10. During the research determined the relative weight of immune organs - the thymus
and spleen of control and experimental rats. All groups of animals determined the phagocytic
activity of peripheral blood neutrophils to polystyrene latex, which included: phagocytic index - the
number of neutrophil phagocytic and phagocytic number - the average number of latex particles
absorbed by one neutrophils. In rat serum determined level of circulating immune complexes in the
reaction of polyethylene glycol precipitation N = 6000 (of high - from 3.5% and low - from 7.0%).
All researches on rats conducted in accordance with the Council of Europe Convention for the
protection of vertebrate animals used for scientific purposes.

Analysis of the data has shown that after two months of use drinking water from various
water sources relative spleen weight was significantly reduced in the group of animals that drank
water from the water supply (24.0%) and the 4th group who were given packaged water (at 26.0%).
This may indicate degenerative changes in the spleen, which are formed by the adverse effects of
these types of water, drinking water from the water supply and pump room caused adverse effects
on the cellular mechanisms of nonspecific natural resistance, namely depressed phagocytic activity
of neutrophils and spare capacity of phagocytes, which in turn all could appear decrease in
resistance to infection.

In Ukraine and many countries realization of packaged water increases every year. The
deterioration of the quality associated with changes in the chemical composition, microbiological
contamination, duration and conditions of storage and features water treatment technologies. For
control quality of drinking water using physical and chemical methods for determining the
organoleptic, toxicological, physiological parameters and microbiological analysis. However, the
main criteria are the concentrations of impurities that defined by standards, and usefulness of water
for macro- and micronutrients. The impact of water on the consumer can vary depending on how
the combination of most contaminants, and their concentrations, even in compliance with the
standards. Physico-chemical methods of analysis of water make it impossible to comprehensively
assess water quality and predicting complex effect substances present in the water on biological
objects. Nowadays the more and more popular methods are becoming biological testing, through
which the reaction of the living system may state a direct toxic effect of drinking water on the body.

Key words: bioassay, toxicity, water quality, hematological parameters.
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Beryn. Bona € HezamiHHMM 1 HEOOXIAHMM KOMITOHEHTOM JIIOJICBKOTO OpraHi3My Ta s
fioro ymoB *kHTTs. BoHa 3a0e3neuye HOpManbHE MPOTIKaHHS 010XIMIYHUX MPOIECIB B OyIb-SIKOMY
KUBOMY opraHi3zmi. ToMy BiJl sSIKOCTI TUTHOI BOJU 3aJICXKUTH CTaH 3/I0POB'S HACEICHHS. 3a JaHUMH
MDKHApOJHHMX OpTaHi3alliii HUHI MalXe I1'ATa YaCTHHA HaceJeHHs 3eMJll B yMOBaX HecTadi Boau. Y
CBITI NPAKTHUYHO HE 3AJMIIWIOCS YHUCTUX I[OBEPXHEBUX BOJ, NPUIATHUX MJIs CIOKUBAHHS.
Jkepena Bomu  3a0pyIHIOIOTHCS — BIIXOJaMH  IPOMHUCIIOBOTO,  CLIBCHKOTOCIIOAAPCHKOTO
BUPOOHHUIITBA, TOOYTOBUMH Bigxoaamu [1].

Peanizarii ¢acoBanoi Bogu B YkpaiHi Ta 6araTb0X KpaiH CBITY 30UIBIIYIOTHCS 3 KOKHUM
pokom. IloripmeHHst iX SIKOCTI TOB'I3aHl 31 3MIHAMH XIMIYHOTO CKJIaay, MiKpOOiOJOTIYHUMH
3a0pyqHEHHSM, TPUBANICTIO 1 yMOBaMH 30epiraHHs, a TaK0X OCOOJMBOCTSIMH TEXHOJIOTIH
BOJIOMIATOTOBKH. [IJIi KOHTPOJIIO SKOCTI MUTHOI BOAM BHKOPHCTOBYIOTH (Di3MKO-XIMIUHI METOAU
BU3HAUEHHS  OPraHOJIENTUYHUX,  TOKCHUKOJIOTIUHUX, G1310J0TIYHUX ~ TOKa3HHWKIB  Ta
MikpoOionoriunuid anami3. [Ipy 1IbOMy OCHOBHMMH KpUTEPISIMU € 3HA4YeHHS KOHIEHTpaIlii
JOMIIIOK, SKi BH3HAUYEHI CTAaHIApPTaMH, Ta IIOBHOIIHHICTh CKJIAAy BOJHM 32 MakKpo- Ta
MmikpoenemenTamu [2,3].

BruiiB Bojiu Ha criojkvBava MOXKE BapilOBaTH 3aJI€KHO, SK BiJl KOMOIHAIlT caMUX JOMIIIIOK,
TakK 1 Bl IX KOHIICHTpaIliii, HaBiTh 32 YMOB BiJIOBIHOCTI BCTaHOBJICHUM HOpMaM. Di3UKO-XiMIYHI
METOJIM aHali3y CKJIaay BOAHM HE JAIOTh MOMJIMBOCTI BHYEPITHO OI[IHIOBATH SIKICTH BOIM 1
NPOTHO3YBAaTH KOMIUICKCHHW BIUIMB TPHCYTHIX PEYOBHMH Yy BoOJI Ha Oiosoriyni 00’extn. Ha
Cy4yaCHOMY €Tarli BCe MOMYJISIPHIIIMMH CTalOTh METOAM O10TeCTyBaHHS, 3aBISKH SIKIM MO peakuii
KHMBOI CHCTEMH MOXXKHa KOHCTaTyBaTH Oe3locepeHE TOKCHYHMH BIUIMB MNHUTHOI BOJM Ha
oprani3m[4].

B HaBkoNMIIHBROMY cepeloBUILY 3arajibHa KUIbKICTh XIMIYHUX CHOJYK AOCATIIM OLIbII 75
MIJIH. 1 Oarato 3 HHMX MepeOyBal4yM B MIKpOJl03aX CIIJIbHO BIJIMBAIOTh HA JKHUBI OpPraHi3MH SIK
TOKCUYHMM areHT. BomonposijiHa BoJja cTa€ aKTUBHUM YHMHHUKOM LIKIJJIMBOTO BIJIMBY Ha 3/10pOB's
1 MEepUIONPUYMHOI BUHUKHEHHsSI 0araThoX HEOE3MEeYHMX MAcOBUX I1H(EKUIMHUX 3aXBOPIOBAHb.
Bona rpae 1 HeraTuBHy poJib - IPU HASIBHOCTI IEBHUX OPTaHIYHUX PEUOBUH YTBOPIOE KAHLIEPOT€HHI
1 MyTareHHi XJIOpOpraHiyHi crmonyku [5,6]. TakuMm uMHOM MOCTiIiHE BXKMBAHHS HESKICHOI BOJM
NPU3BOJUTH J0 OCJIA0JIEHHS IMyHHOT CUCTEMH KHBHX OpPraHi3MiB.

IMyHHa cucremMa — OJHAa 3 TOMEOCTAaTUYHUX CHUCTeM opraHizMy. OcHoBHa ii (yHKIIA
noJyisirae 'y 3a0e3MeueHH] 3aXWCTy OpraHi3My BiJ pI3HMX YY)KOPIJIHUX areHTiB Ta BJIACHUX
BUJO3MIHEHUX CTPYKTYyp. [lopylieHHs, 1110 BUHUKAIOTh Y CTPYKTYpi Ta TisSUIBHOCTI AaHOI CUCTEMH,
MaloTh BAaXJIMBE 3HAYEHHS Y (QOpPMYBaHHI MAaTOJOT OpOHXO-JEreHeBoi, CeplEeBO-CYAUHHOT,

HEPBOBOI Ta €HJOKPUHHOI CUCTEM, aJIEPT1UHUX, OHKOJIOTTYHUX Ta ayTOIMyHHHUX 3aXBOPIOBaHb [7].
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Meta po6oTu. JlocmipKeHHsS peakilii iIMyHHOI cucTeMHu IypiB BicTap Ha BIUIMB MHUTHOI
BOJIU 3 PI3HUX JKEPEI BOJOIIOCTaYaHHS.

Marepiaym i MmeToau 10CTiIKeHb

Binbip mpo® Boaw i AOCHIIHKEHHS 3AIMCHIOBAIA Y BIAMOBITHOCTI 3 METOJAMYHUMH
pexomenaitism JICTY ISO 5667-2:2003 [8] Ta B ycixX 3pa3kax BOJIM BUMIPIOBAJIM BMICTY MaKpo- i
MIKpOEJIEMEHTIB 32 JOMOMOTOI0 METO/Y aTOMHO-EMICIiHHOT CIIEKTPOCKOMIT 3 1HAYKTUBHO 3B’ SI3aHOI0
mwiazmoro (Optima 2100 DV ¢ipmu Perkin Elmer, CIIIA) [9]. Hdocnimkenns BukoHano Ha 40
CTAaTEBO3PLIMX OLMIMX IIypax camipix JiHii Bictap 3 moudarkoBoro macor Ttima 150-180 r. Bci
TBapUHHM TiepeOyBaJidi B CTAaIllOHAPHMX yMOBaX BiBapil0 Ha CTAaHJAAPTHOMY XapuyoBOMY 1
CHeliaJbHOMY BOJHOMY pPEXHMi, SKi BIOPOJOBX JABOX MICSIIB MWIM BOAY 3 PI3HHX JDKEpel
BogonocradanHs. Illypi Oymu posaineni Ha 4 gocmigni rpynu (mo 10 TBapuH B KOXHIM rpymi):
rpyna mypiB Ne 1 muia KOHTpOJbHY BOAY, NMPUTOTOBJIEHY B JA0OpPaTOPHUX yMOBax 3TiHO 3
pexomennanismu JJCTY 4174: 2003 [10]; rpyna Ne 2 BxkuBana Boay 3 Bogorony. Illypi nocnigHoi
rpynu Ne 3 muiu Bogy 3 OroBetry, rpyna mypis Ne 4 - ¢hacoBany BOIY.

[Ticns 3akiHYEHHS EKCIIEPUMEHTY TBapHH 3HEKHMBIIOBAIM [UISXOM JICKAIMTAIil ITiJT
€TaMIHAJIOBUM HapKO30M, 3a0upanu KpOB Ta BHYTpIIIHI opraHu. BimiOpaHi opranu Bi3yalbHO
OTJIS1aIU Ha HAsBHICTH 3MiH Ta 3BKYBAJIM Ha €JIEKTPOHHMX Barax. [1ia yac mocinigkeHb BU3HAYATIU
BITHOCHY Macy iIMyHHUX OpraHiB — TUMYyca 1 CeJIe31HKM KOHTPOJIBHUX Ta JOCTIIHUX IIypiB. Y BCIX
rpynax TBapuH BU3HAYaIU (aronuTapHy akTUBHICTh HeWTpo(iniB nepudpepudnoi kposi (PAH) no
MOJIICTUPOJIOBOTO JIaTEKCy, sika BKItovyana: (arouutapuuil iHaekc (PI)- KibKicTh (paronuTyrodnx
HelTpodiniB, Ta darouurapHe uyucno (DY) — cepeaHe YHCIO YACTOUOK JIATEKCY, MOTIIMHYTHUX
OIHUM HelTpodunoM. Y cupoBaTli KpoBl1 LIypiB BU3HAYAIM DPIBEHb LMPKYIIOYMX IMYHHHX
kommuiekciB  (I{IK) B peakumii mnpenunmitamii 3 nomierwiedriikoneM  (IIET)  M=6000
(Bucoxomouekynsipaux — 3 3,5% I1EI", a nuzpkomonexymsipaux — 3 7,0 % I1ED) [11,12].

Bcei mocnmimkeHHs Ha UIypaxX MPOBOJWINCH BIAMOBIAHO A0 KoHBeHIii Pagm €Bpomu 1momo
3aXUCTY XpeOETHUX TBAPHH, KX BUKOPUCTOBYIOTH Y HayKoBUX LUIAX [13]. CtaTcTuHy 00pOOKY
OTPUMAHUX pE3yJbTaTiB MPOBOJWIM 3 BHUKOPUCTAHHSM METOJIB BapialliiHOI CTATUCTHKHU 3a
JIOTIOMOTOF0 MPOTPaM CTaTUCTUYHOTO aHamizy Microsoft Excel. BinMiHHICTh MOKa3HUKIB BU3HAYAIH
3a t- kpurepiem Ct’romenta [14].

BinmoBigb 1MyHHOI CHCTEMHM Ha aHTUT€HHHMH [OJAPA3HUK MOJUIAIOTh HA TMPUPOIHHMA
IMyHITeT (HecnenugiyHa pe3UCTEHTHICTb), IKUI YCIaJAKOBY€ETHCS 1 BIACTUBUN JaHOMY OpPTaHi3My 3
HApOJDKEHHS, Ta afanTUBHUM (cnenudiuHuil) IMyHITET, SKUHA (POPMYETHCS MPOTATOM JKUTTS B
pesyibTari iMmyHi3amii no pi3Hux iHGekmii. o ¢axTopiB HecneuudiyHOi pPe3UCTEHTHOCTI
opranizmy (HPO) BigHOCsAThCs Olosoriuni Oap'epu (mikipa 1 ciau30B1 0OOJIOHKH), OakTepULIMIHI

cyOcTaHmii KIITHH, TigpomiTuuHi (epmentu Ta iHmi. HPO 3a0e3sneuye nepBUHHMI 3axXuCT
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OpraHi3My BiJl IIMPOKOTO CIEKTPY PI3HOMAHITHUX HECHPHUATIMBUX YMHHHKIB 1 TICHO TIOB'3aHa 31
cnenr(ivyHOI0 IMYHHOIO BIAMOBIAII0. MexaHi3MH clel(iuHOro iIMyHITETY BKIIOYAIOThCS MICHs Iil
anTureny. Bonu oOymoBiieHI (DYHKI[IOHAIBHOIO AKTUBHICTIO AHTUICH-CHEIU(IYHUX JIIM(OIUTIB
(kTiTHHHA BIAMOBINB) 1 crenu(iYHUX aHTUTLA (TymMopaibHa BiANMOBiAb). KIiTHHHUN iIMyHITET
MPEACTABICHUN Tomyssnier0 T-mMmponuTiB, cepea SKUX BUAUIIOTH KUIEpH, CYIPECOpH Ta
xennepu. ['yMopadbHUN IMYHITET TOB'S3aHUN 3 CHHTE30M IUIa3MAaTHYHUMH KiiTmHamu (B-
TiMQOIUTH) aHTUTLIT Ta iX B3aeMOi€l0 3 aHTUTeHOM. Cuia 1 MBUIKICTh CHENU(IYHOTO IMYHITETY
CYTTEBO 3MIHIOETHCS TPU TOBTOPHOMY KOHTakTi 3 aHTHUreHoM. OcCKiulbkH HecrenudiyHa
PE3UCTEHTHICTh TEPIIOKD BKJIIOYAETHCSA Y 3aXHCT OpPraHi3My BiJl YYKOPITHUX aHTUTEHIB, SK
iH}eKiiiHoro Tak i HeiH(EeKUIHHOro MOXO/KEHHS BU3HAUYCHHS i1 MOKAa3HHKIB, MEPIIOYEPrOBUM
eTarioM OyJI0 OIIHWTH 3MiHH caMe ITMX MOKa3HUKiB [15].

Pe3yabTaTi Ta iX 00roBopeHHs. Y JOCTIKYBaHUX 3pa3kax BOJM BU3HAYAIM XIMIYHHUH CKIIaa
(BMiCT MIKpPO- 1 MakKpoOeJeMEeHTIB) METOJOM aTOMHO-EMICIHHOI CHEeKTpOCKOMmii 3 1HIYKTHBHA
3B’s13aHOI0 TUTa3Mor0. OTpuMaHi pe3yiabTaTH MOKa3aiW, IO KOHTPOJIbHA BOJAa MICTHIIA MIKpO- i
MaKpOEJIEMEHTH, BMICT SKHX HE TICPEBHINYBAB HOPMATHBHI TOKA3HUKU - TPAHUYHO JOIYCTHMY
konnenrpaiito (I'IK) srigno 3 Acanllin 2.2.4-171-10 [16].

VY BoJii 3 BOJOTOHY BMICT OKpPEMHUX €JIEMEHTIB OyB BHUIIE HIXK B KOHTPOJIBbHIM BO1, 30KpeMa,
BMicT As (B 1,6 pasu), Ba (8 700 pa3), Ca (B 2,8 pa3u), Mn (4000 pa3zis), Pb (8 4 pa3u), Sr (8 14,6
pasu), Si (B 98 pasiB), Zn (B 300 pa3u). Bmict Fe cyrreBo mepeBuINyBaB 3HAUCHHS IS
KOHTpOJIbHOI Boau, a Takoxk ['JIK mist mutHoi Boam B 6,3 pasu. Y Boji 3 OIOBETYy BCTaHOBJIEHO
nepesumieHHs [JIK mns As (B 3,6 pasu), Mn (B 1,2 pasu ) i Si (B 1,2 pasu), mopiBHSHO 3
KOHTPOJILHOIO BOJIOK0 BMICT 1ux eneMeHTiB O0yB B 100, 6000 1 650 pa3iB Outbie. 3a pe3yiabTaraMu
BUMIPIOBaHHA y (acoBaHOi BOJAl MOPIBHSHO 3 KOHTPOJBHOK TAaKoX OyJ0 BCTaHOBJIEHO
MIEPEBUILIEHHS BMICTY OKPEMHUX Makpo- 1 MiKpoeJIeMeHTiB, a came, Na (B 2,5 pasu), P (B 35,7 pazn),
Sr (B 4 pasu), Si (788 pas3u), Zn (B 47,8 pa3u). [Ipu upomy 3HauenHs I'JIK nepeBuiyBaB TUIbKH
BMmicT Si (B 1,5 pa3zn) (Tabn.1).

Takum YMHOM, OTPUMaHI pe3yIbTaTH JO3BOJISIIOTH JIWTH BUCHOBKY, IO 32 BMICTOM MaKpo- 1
MIKpOEJIEMEHTIB BOJIa KOHTPOJIbHA MOBHICTIO BIJNOBIZa€ BUMoram a0 nuTtHoi Boau Jcanllin 2.2.4-
171-10. Bona 3 BOIOrOHy Ma€e IEPEBUILEHHS BMICTY
Fe (B 6,3 pa3u), a Boga 3 6toBeTy — niaBuiieHHs As, Mn 1 Si (B 3,6; 1,2 1 1,2 pa3u BiANOBIIHO).
Bona ¢acoBana mnoniOHa 3a OUIBIIICTIO €JIEMEHTIB J0 KOHTPOJBHOTO 3pa3zka, IpOTe Mae
nigBumeHuii BMictT Si B 1,4 pasu.

Busnauenns 6ionocnoi macu iMyHHux opeauie. BaXIMBUM TNOKa3HHUKOM TOKCHYHOTO
ypaxeHHs! OyAb-SIKOTr0 OpraHy € Horo BIJHOCHA Maca Ta CTPYKTYpHI 3MiHH, SKi B MOJAJbIIOMY

BifoOpakatoTbcst Ha  Horo  ¢yHkumii. Sk  BiAOMO, 1IMyHHa CHCTEMa OpraHizMy €
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0araTOKOMITOHEHTHOIO, JI0 CKJIaay ii BXOASTh IMyHHI OpraHM — IEHTpajibHI (TUMYC, KICTKOBHA
MO30K) Ta nepudepuuHi (cenesinka, JiMpaTudHi By31H, Audy3Ha JiMpoinHa TKaHUHA), KIITHHHI Ta
rymopasibHi KoMnoHeHTH. Opranu iMyHHOI CHCTEMH BiAirpaioTh MPOBIAHY poiib Y (hopMyBaHHI
iMyHiTeTy. Y ccaBmiB mpoiidepamis Ta audepeHIiroBaHHS IMYHOKOMIIETCHTHUX KIITHH
B1IOYBAETHCS B IIEHTPAIBHUX OpraHax iIMyHHOI cucteMu. T-miM@onuT 103piBaloTh y TUMYCI, a B-
TIMQOIUTH — Y KICTKOBOMY MO3KY. Jlaii 1i KIITHHH MITpyIOTh 710 IepuepuyHIX iIMyHHHX OpPraHiB
(cenesinka, JmimMdaTUyHi BY37H), 1€ BiIOYBA€THCS PO3BUTOK KIITHHHOI Ta T'yMOPAJbHOI iMYHHOI
Bigmosizi [15].

Tabmuns 1.

BwmicT makpo- i MikpoeeMeHTIB y 3pa3kax BOAM 3 Pi3HUX /IzKepeJl BOJAONOCTAYAHHS,

11 (0] I[OCJIiLl?KyBaJII/ICL B echepnMeHTi

Enemenrn 3pa3ku BoIU

Bona Bona 3 Bona 3 Bona dacoBana raK

KOHTpPOJIBHA BOJIOTOHY OroBeTy Hcanllin 2.2.4-

171-10

Al 0.0013 0.021 0.019 <0.0009 0.1
As 0.0033 0.0052 0.036 0.0047 0.01
Ag <0.0006 <0.0006 <0.0006 <0.0006 0.025
Ba 0.00036 0.028 0.0054 0.0015 0.1
Ca 21.66 60.23 132.7 6.12 <130
Cd <0.00008 <0.00008 <0.00008 <0.00008 0.001
Co 0.00046 0.00065 0.0034 0.0045 0.1
Cr <0.0002 <0.0002 <0.0002 <0.0002 0.05
Cu <0.0004 <0.0004 <0.0004 <0.0004 1.0
Fe <0.0001 1.26 0.030 <0.0001 0.2
K 0.99 1.58 3.94 0.95 1o 20
Mg 10.11 12.36 16.55 1.68 <80
Mn 0.00001 0.041 0.06 <0.0001 0.05
Mo 0.00006 <0.0005 <0.0005 <0.0005 0.07
Na 27.46 8.85 12.03 69.57 <200
Ni <0.0004 <0.0004 <0.0004 0.0008 0.1
P 0.0056 <0.0004 0.031 0.20 3.5
Pb <0.0014 0.004 0.0002 <0.0014 0.01
Se <0.003 <0.003 0.007 <0.003 0.01
Sr 0.013 0.19 0.58 0.053 7.0
Si 0.018 1.76 11.84 14.19 10.0
Vv 0.014 0.014 0.011 0.009 0.1
Zn 0.0023 0.71 0.016 0.011 1.0

[TpumiTka — B TaOIUIIl BUAUIEH] 3HAUEHHS PIBHIB €J1€MEHTIB, 110 nepeBuinyBaiu ix ['/IK y nutHii

Bomi [canllin 2.2.4-171-10

861



[Tix yac mpoBeeHUX AOCIIKEHb OCHOBHI IMyHH1 OpraHu (TUMYC, CeIe31HKa) BiAIOpamy micis
JeKamiTanii mypiB mig JIETKUM egipHUM Hapko3oM. Y BCIX TBapHH BH3HAYAIM BIJHOCHY Macy
TuMyca Ta cenesinku Ha 100 r macu tina (tadm.2).

AHaJi3 OTpUMaHUX JaHUX IMOKa3aB, IO IMICIs JIBOX MICAIIB €KCIIEPUMEHTY BiJHOCHA Maca
THMYyCa Yy IIypiB BCIX AOCTITHUX TPYI HE BIAPI3HsIIACh BiJl KOHTPOJBHUX 3HA4YEHBb, TOAl K Maca
CeJIe31HKH JTIOCTOBIPHO 3HU3WIIACH B IPYTUH IPYIi TBApUH, 110 MUK BOIY 3 BOAOTOHY (Ha 24,0%) i
B 4-i1 rpyni, skuM naBanu QacoBany Boxy (Ha 26,0%) (tabn. 2). OcTaHHE MOXXE BKa3yBaTH Ha

aucTpodivyHi 3MiHM B CEJE31HII, SKi GOPMYIOTHCS 3a HECIPHUATIMBOTO BIUIMBY IIMX THITIB BOJIH.

Tabauus 2.

3Ha4eHHs BiITHOCHOI MacH iMyHHHMX OPraHiB LIYPIiB MicJisi BJKWBAHHS BOJM 3 Pi3HUX JKepeJl

BO/IOTIOCTAYAHHSA

['pynu TBapuH BignocHa maca Binnocna maca
TUMYCY Cele31HKU
Kontposnbna Bosa 0,14+0,02 0,50+0,02
Bona 3 Bosorony 0,16+0,01 0,38+0,03*
Bopga 3 OroBety 0,18+0,02 0,44+0,03
Bona dacosana 0,16+0,01 0,37+0,02*

[Tpumitka: *— p<0,05 y mOpiBHSAHHI 3 MOKAa3HUKAaMH B KOHTPOJIbHIM Tpymi IIypiB, sIKI BXKHUBAJIU

KOHTPOJIbHY BOJY.

Oyinka gpacoyumapnoi akmusnocmi netmpoghinie kpoei. Ilponec garonurosy € oaHUM 3
OCHOBHHX Me€XaHi3MIB Hecneluu(iuHoi PEe3UCTEHTHOCTI OpraHizMy, 110 3abe3rneuye 3axHucT Bif
HA/IXO/DKEHHS YY)KOPITHUX PEYOBMH. 3aB/SIKM AQHTUICHIIPU3CHTYIOUIH Ta ePeKTOpHIH (QyHKIisIM
¢darouutu (Makpodaru, HeUTpodiIM) MOXKYTh OYTH OJHOYACHO YYaCHUKAMH 1 pErylsTopamMu
iMyHHOi BiAnosial. IlopymenHs ix (yHKIIOHAJIBHOI AaKTHUBHOCTI MOXE CTaTH MPUYUHOIO
dbopMyBaHHS IMYHOIIATOJIOTIYHUX MPOIECIB, 30KpeMa XpoHiuHuX 1H}exrin [11].

[Tpu cnioxuBaHHI IIypaMH KOHTPOJIGHOI BOAM (haronuTapHa akTUBHICTH HeHTpodiniB Oyna
Ha piBHI @I - 60,00+1,67 % 1 ®Y -2,26+0,12 ymos.oa. (PY). Boaa 3 Bojgorony i 610BeTy MOpPiBHIHO
3 KOHTPOJBHUMHU BEIMYMHAMH BHKJIMKAIU 3HWKCHHS TOTJIMHAIBHOI aKTUBHOCTI HEUTpOdiiiB, a
came, @I mo 33,80+2,37% i 31,80+4,22% (wa 43,7% i 47,0% Bimnosimxo), a ®Y no 1,98+0,17
ymoB. oxa. 1 1,84+0,09 ymoB. on (Ha 12,4% 1 18,6% ). Y mypiB, ski nuiu (acoBaHy BOIY,
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MOKa3HUKH (haromMTapHOI aKTUBHOCTI HEHUTpO(dIiB KpoBi OyiIM Ha piBHI 3HAYCHb B KOHTPOJBHIN
rpymi (tabu. 3).

MertabomniuHa aKTHBHICTh (arouuTiB Ta iXHA 3[JaTHICTh 10 YTBOPEHHS aKTHBHUX (hopMm
KHCHIO B IPOIIEC] «PeCIipaTOPHOTro BUOYXY» Y KOHTPOJIBHIHN Tpymi mypiB Oyia Ha piBHI 26,80+2,92
% (HCT- cnonrtannuit ) i 59,60+3,87 % (HCT-crumynboBanuii). Ilpu croxuBaHHI BOIH 3
BOJIOTOHY KHCEHb YTBOPIOIOYA 3/aTHICTh HeWTpodismiB kpoi migsummiack Ha 30,6% 1 Boau
dacoBanoi — Ha 29,1% (p<0,05). IIpu 1poMy pe3epBHI MOKIMBOCTI (ParouuTiB y LIypiB YCiX
JOCTIAHUX TPYN CYTTEBO 3HU3UIINCH, 30KpeMa, B 2-i rpyi - Ha 55,4%, 3-it — Ha 38,9% 1 B 4-i1 — Ha

20,8% (tab. 3).

Tabmuus 3.
IHoka3Huku GarouTapHOI AKTUBHOCTI HEHTPO(iTiB KPOBI IIypiB Mic/Isl BJKWBAHHS BOJM 3

pi3HI/IX J7KEpeT BOAONMOCTAYaHHA

I'pymu IToxa3nuku, M+m
TBapuH
HCT-tect HCT-tect
@I, % @4, ymos.on CIIOHTAHHU, % CTUMYJTLOBAHHIHA, %o
KoHntposbHa
BOJA 60,00+1,67 2,26+0,12 26,80+2,92 59,60+3,87
Bopna 3 Bogorony
33,80+2,37* 1,98+0,17 35,00+£2,00* 26,60+2,09*

Bona
3 OIOBETY 31,80+4,22%* 1,84+0,09* 25,40+0,93 36,40+1,91*
Boga dacosana

56,60+1,91 2,18+0,13 34,60+1,72* 47,20+1,07*

[Tpumitka: *— p<0,05 y NOpiBHSAHHI 3 MOKAa3HUKAaMH B KOHTPOJIbHIM Tpymi IIypiB, sIKI BXKHUBAJIU

KOHTPOJIbHY BOJY.

OTtpuMaHi pe3ynbTaTh J03BOJISIOTH PUIYCTUTH, 10 BXXKUBAHHS BOJAM 3 BOJIOTOHY 1 OIOBETY
BUKJIMKAJIO HECHPUATIMBUI BIJIMB Ha KIITUHHI MEXaHI3MM HecneuudiuHoi MpUpPOAHOT
PE3UCTEHTHOCTI, a caMe, MPUTHIYyBaJI0 (arolUTapHy aKTHBHICTh HEHUTpO(diIiB KpOBi Ta pe3epBHi
MOYJIMBOCTI (parouuTiB, 10 B CBOIO YEpry MOXKE BiIOOPAa3UTHUCh HA 3HMKEHHI PE3UCTEHTHOCTI
oprasizmy 10 iH(eKIi.

Busnauenns emicmy L{IK ma mumpy xomniemenmy 6 cupo8amyi Kpoei 00CHIOHUX WYpi6.
YTBOpeHHS IMYHHUX KOMIUIEKCIB (QHTMI€H-aHTHTLIO) € pe3yJabTaTOM TIyMOPaJIbHOI IMYHHOT
BIJIMIOBi/Il OpraHi3My Ha HAJIXO/DKCHHS YYXXKOPITHUX AHTUTEHIB Ta BAXKJIMBUM MEXaHI3MOM, SIKUI
3a0e3nedye iX BHUAAJICHHSA. 3a (Di310JIOTIYHMX YMOB YTBOPEHI IMYHHI KOMIUJIEKCH MAESKHHA dac

LHUPKYJIOIOTh B KPOBI, MICJIA 4Oro BiAOyBaeThes ix emimiHamis. OJHOYACHO 3 MM, IUPKYITIOKOYl
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imynH1 komriekcn (I{IK) cepennboi Ta HU3bKO1 MONEKYJISIPHOT MacH MOXKYTh 3aIlyCKaTH JIaHIIOTH
NaTOJIOTIYHUX PEeaKiliid, 30KpemMa, ayTOIMyHHHX Ta HarpOMa/DKEHHs y TKaHWHax i opraHax. Lle, B
CBOIO 4YEpry, 3yMOBIIO€ TOCHJIEHY arperamiro Ta ajare3ird TPOMOOIUTIB, IO NPU3BOJIUTH JO
MOPYIICHHSI MIKPOUUPKYJISIIT KpoBI Ta oOjiTeparii CyauH MIKPOIMPKYJISITOPHOTO pycia,
MOIIKO/KEHHSI 1 HeKpo3y TkaHuH [17,18].

Busnauenns [[IK B cupoBartiii KpoBi JOCTIAHUX HIypiB MOKa3ao, M0 y mypiB 2-oi i 4-oi
nociigaux rpyn pienb LIIK BuCOKOMOIeKyIsipHUX OyB Ha piBHI KOHTPOJBHOI IPYNH, TOAL SIK Y
TBapuH 3-0i rpymnu, 1o nuwim Boay 3 6roBety BMIcT LIK B.M. 301bmuBces y 1,5 pasu. Konnenrpairis
I{IK 3 HHU3BKOIO MOJICKYJSIPHOIO Macoro y miypiB rpynu Ne 2 1 4 Oyna HK4Ye HIXK 3a YMOBHU

CIIO’KMBaHHS KOHTPOJIbHOT Boau (Ha 34,5% 125,7%) (tadn. 4 ).

Tabmnuus 4.

Bwmicr HIK y cupoBaTui KpoBi LiypiB micjisi BAKMBAHHSA BOJAHU 3 Pi3HHMX JKepeJ

BOJONOCTAYAHHS

I'pynu [Tokasnuku, M+m
TBapUH HIK, ox.onT.rycr. Twutp

BucokomonexynsipHi, Huspkomonekynsipai,[IE | KoMIIeMeHTy,

IIET" 3,5% I'7% CHS50

Bona konTposibHa 14,74+1,01 50,32+5,43 11,12+1,08
Bopga 3 Bogorony 11,00+2,77 32,96+4,03* 13,42+0,54
Bopa 3 OroBety 22,044+2,31* 42,88+2,16 13,97+0,67
Boga dacosana 12,18+2,09 37,40+1,77* 13,42+0,54

[Tpumitka: *— p<0,05 y HOpiBHSAHHI 3 MOKAa3HUKAaMH B KOHTPOJIbHIM Tpymi IIypiB, sIKI BXKHUBAJIU

KOHTPOJIbHY BOJY.

3a nanumu jitepatypu [18] 3umwxkenns Bmicty LIK B cupoBarii kpoBi BigOyBaeThCsl B
HACHZOK iX AaKTHBHOI eNiMiHaIii HUIIXOM QarouuTo3y adbo Nepepo3nojily 3 MOAaIbIINM
BIJIKJIQJICHHSIM B CyJMHAax 1 TKaHMHaX OpraHiB, 30Kkpema HHUpoOK. 3MeHmieHHs piBHA L{IK H.M. Ha
¢doHi 3HMKEHHS (arouuTo3y B HeHTpodigax MOKe BKa3yBaTH Ha BIAKIAAEHHS iX B CyQuHax 3
HACTYITHUM PO3BUTKOM IMYHHOTO 3aIlajJeHHS.

BucnoBku

VY pesynbTati A0CTIHKeHb OTPUMaHI JaHl OKa3alu 0COOIUBOCTI crienu(iky BIUTUBY MUTHOI
BOJM Y 3aJICKHOCTI BiJl JpKepena ii BiOOpYy Ta €JIeMEHTHOTO CKJIaay Ha PETYIIOI0Yl CHUCTEMH,
BHYTpIlIHI opraHu. BinHocHa Maca THMMyca y IypiB BCiX JOCHIHUX TPyl HE BiApi3HAJACh BiJ

KOHTPOJIbHUX 3HAYCHb, TOIli SIK Maca CeJIe31HKU ,Z[OCTOBipHO 3HU3UJIaCh B prl'[i TBApWH, 10 AN

864



BOAy 3 Bojorony (Ha 24,0%) i ¢gacoBany Bony (Ha 26,0%). Lle Moxke Bka3zyBaTu Ha AUCTPOdIUHI
3MiHHU B CENe31HII, AKi ((OpMYIOThCS 32 HECTIPUATIMBOIO BIUIMBY LIUX TUIIIB BOJH.

Boau 3 BomompoBoay i OroBeTy y HIypiB BUKJIMKAJIO HETAaTHMBHUN BIUIMB Ha KIITHHHI
MEXaHI3MH HecnenudiuHoi TPUPOTHOI PE3UCTEHTHOCTI, TAKOXK MPUTHIYYBAJIO (aromuTapHy
aKTHBHICTh HEUTPOQIIIB KPOBi 1 pe3epBHI MOXKIMUBOCTI ¢arouutiB. Takuii MposiB B CBOIO 4YEpry
MOYKE IMO3HAYNTHUCS HA 3HIKEHHI PE3UCTEHTHOCTI OpraHizmMy A0 iH(eKIii.

3MEHIIeHHS PiBHS [HUPKYJIIOI0Y] IMyHHI KOMIUIEKCH B CHPOBATIi KPOBI AOCIITHHUX IIypiB 3
HU3bKOI0 MOJICKYJISIPHOIO Macor Ha (poHi 3HIKEHHS (aroiuro3y B HEUTpodiiax MOXKe BKa3yBaTH

Ha Bi,I[KJ'Ia,I[eHHH iX B CyIrMHax 3 HACTYITHUM PO3BUTKOM iMYHHOFO 3aI1aJICHHA.
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