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The uniqueness of the Ukrainian the natural medicinal resources necessitates public attitudes towards their
saving and sustainable use. This fully applies to Kuyalnik liman, north of the city of Odessa, a major recreational
resource which is silt sulfide peloids. Over the past five years, climate change (gradual warming) shoaling,
pollution and changing the direction of river beds, leading to a violation of water-filling liman. The level of brine in
the liman dropped to a critical level. Now the total salinity brine liman instead of 200 g/dm’ up to 400 g/dm’, in
such circumstances, renewal and formation of peloids is impossible. The solution to saving Kuyalnik liman may be
seasonal, regular filling liman seawater.

Objective: To carry out experimental studies to establish the biological activity of peloids Liman in modeling
changes in the terms of their natural state after filling with sea water.

In experimental studies were used: peloids, stored under a layer of native brine Kuyalnik Liman total
mineralization which was 280 g/dm’ (sample 1) and peloids, brine have been grouted with the addition of sea water
in the ratio 1:1, total mineralization of 175 g /dm’ (sample 2). Peloids both samples were stored in special
containers for three months. Studies on animals were carried out in accordance with existing of legal documents
(Directive 2010/63/ EU of the European Parliament and of the Council of 22 September 2010 on the protection of
animals used for scientific purposes). The experiment was conducted on 60 white male rats Wistar reproduction
weighing 180,0-200,0 g. Peloids used as applications, temperature 38-39 ° C (6 procedures at intervals of 1 day).
In rats on his back in the lumbar region shaved their area the size of 4.0 cm”. In bare areas placed with peloids
temperature 38 - 39 ° C. No single procedure was 20 minutes. Animals were divided into 3 groups: the first - a
control group of 20 intact animals, second - with 20 animals undergoing a course of peloid first sample; third, with
20 animals undergoing a course of peloids second sample.

72

YIK: 615.838.7.014.4.076.9
C.I.T'ywa
BB ymoB 36epiranns nenoinis KysulbHUIIbKOTO JTMaHy Ha iX 610JI0T1YHY aKTHBHICTD



ISSN 2308-0663 ~ Meau4Ha rigpoJioris Ta peadiiiranis/Medical hydrology and rehabilitation 2013.-11,Ne4

Investigated: The functional state of the central nervous system (CNS) and the autonomic nervous system (ANS)
in gear "an open field." In the study of the behavior of rats counted the number of exits to the center, crossed
squares, stand, cleansings (grooming), movements and seats in place, bolus and urinatsiy. When cutting results
expected are the sum of:

v Motor activity (MA) - the sum of outputs in the center and the movements on the ground, landmark - research
conduct (LRC) - the sum of squares crossed, vertical stand, look in the burrows (where MA and LRC on indicators
CNS); Shifted activity (SA) - the sum of grooming (cleansing), sneeze, seats in place;

v Emotional activity (EA) - the sum urinatsiy, bowel movements (bolus) and seats in place (where EA and
indicators by ANS),

v Kidney function was assessed by exposure to urine formation function (glomerular filtration, tubular
reabsorption, daily urine output), the excretory function (by creatinine excretion and urea) and ion regulatory
function (the concentration and daily excretion of sodium, potassium, calcium and chloride ions). We determined
the acid-alkaline daily urine concentrations of hydrogen ions;

v Immunological studies determined the reaction of animals, which was assessed by changes in total peripheral
blood: number of leukocytes erythrocyte sedimentation rate (ESR), formula of blood and immunological reactivity -
the contents of heterophile antibodies (HA), circulating immune complexes (CIC), the level complement nitroblue
tetrazolovanyy test (NBT-test),

v’ Biochemical studies determined the the enzyme activity of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), a-amylase, serum total bilirubin and its fractions. This paper uses physiological, clinical
and laboratory research methods and statistics. These data were compared with similar indicators of intact rats
(control group). Statistical analysis of the data in a series of experiments was performed by indirect differences.
Credible changes were considered those that were within the probability tables for the Student's t <0.05.

Under the influence of a course of treatments peloids samples 1 and 2, compared with control, physical activity
and conduct landmark and research have no disagreement with the data of the control group of rats, and biased and
emotional activity significantly increased, that is driven by the functional state of the ANS. Upon completion of the
course of application of peloids animals 2nd and 3rd groups compared with the control data, the following changes
in renal function: increased excretion of nitrogenous toxins in the form of urea, increased concentration and
excretion of daily excretion of sodium and chloride ions, decreased urine pH daily. However, it remains the same
function of urine formation, namely, despite the decrease in tubular reabsorption, daily urine output is not plausible
differences with control values. Glomerular filtration rate does not change, hence the decrease in creatinine
excretion. The difference with respect to the action of peloids in renal function applies only to the concentration and
excretion of daily excretion of potassium ions, which increases the animals the second group. Definitely a
significant reduction in the activity of enzymes ALT and AST. Applications course peloids Kuyalnik Liman causing
rats unidirectional changes in pigment metabolism. Thus, animals second and 3rd groups significantly reduced the
content of total, direct and indirect bilirubin compared with data intact animals.

The response from the general blood parameters in the application of peloids both samples is characterized by a
redistribution of blood counts elements: an increase in neutrophils and decrease in lymphocytes. These
displacements indicate the formation reaction of adaptation to the effect of environmental factors. The number of
leukocytes and ESR value remained within control values. The response from the immune parameters in effect in
animals peloids 2nd and 3rd groups as unidirectional and characterized by a significant stimulation of HA. Thus,
the application of peloids 1st sample HA level increased 2.7 times, while applying the second - in 1,9 times.
Complement activity and the content of CIC after the procedure still in the normal range. Be stable number of active
phagocytes and metabolic function index (spontaneous NBT-test). Reduced absorptive capacity of peripheral blood
phagocytes and the index that characterizes the backup possibility metabolic function (stimulated NBT test). Much
limited number of T-lymphocytes.

Course peloids external procedures in both study groups encourages state ANS leads to increased excretion of
nitrogen as urea toxins, improve concentration and excretion of daily urine sodium ions and chloride ions, lowering
the pH of urine daily; causes reorganization of metabolic parameters in protein spectrum and enhance liver
function bilification towards the strengthening of conjugated bilirubin, with subsequent excretion through the
biliary tract. Under the influence of a course peloids both samples in rats defined increasing the number of
neutrophils and fewer lymphocytes. These displacements indicate the formation reaction of adaptation to the effect
of environmental factors. In these conditions develops a typical reaction to the action of stress factors - activation of
humoral and cell-moderate depression. The response of animals to respond to a course of application of peloids
both samples did not extend beyond the physiological level norms.

Thus, when modeling ecosystems therapeutic filling peloids of Kuyalnik liman sea water (in a ratio of brine
estuary and sea water 1:1) revealed that peloids are unidirectional nature of the effects on the body healthy animals
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and significant differences in biological activity have not. When filling Liman sea water is recommended to
maintain overall mineral content of the brine within 120-180 g/dm’. The data allow to create favorable
hydroecological mode Kuyalnik liman for conservation and restoration of its natural medicinal resource.
Keywords: peloids Kuyalnik firth, biological activity, experiment.
LS

BCTYII

VYkpaina 3afiMae oJlHe 3 IPOBIJHHUX MICT cepen Kpain €Bporn Ta CHI™ 1o HasBHOCT1 MPUPOTHUX JIIKYBaJIbHHAX
pecypciB, a TaKOX KIIMAaTWYHUX YMOB, SKH CIIPUAIOTH PO3BHTKY KypopTHOI iHayctpii. IIpo edexTuBHICTH
BHKOPHUCTaHHS MPUPOIHUX JIKyBAIBHHX pEeCcypciB B HamIiii KpaiHi MOXHa CYAWTH IO HasBHOCTI TaKuX
BCECBITHBOBIIOMUX KYypoOpTiB, sk Tpyckaseus, [lomsna, MopmmH, XMminenauk, Caxn, Kysneauk Ta iH. [1,2].
Pa3oM 3 TuM, B OCTaHHI POKH 3’SIBIUIMCH JaHI PO Te, IO 3arajJlbHOBIIOMI POMOBHINA TEJIOIMIB IHTCHCUBHO
eKCILTYaTYIOThCS, 1[0 B CYKYITHOCTI 3 HAPOCTAIOUMM aHTPOIOT€HHUM 3a0pyIHEHHSIM MPU3BOIUTH JO iX MIBHIKO]
nerpamanii Ta BTpatH (3MeHIIeHHsS) OionorigHoi aktmBHOCTI [3,4,5]. KpiM Toro, Hembanme BiAHOIICHHS IO
MPUPOAHUX OaraTcTB B YKpaiHi K y mitoMmy, Tak i y Opnecbkiii o0macri, 30kpema, NMpPU3BENO 10 TOTO, IO
3HaMeHUTHH KysabHUIBKMHA JHUMaH ONWHHUBCA Y CKJIAamHIM ekomoriuHid curyamii. Haxkans, perion
KysipHuIIBKOTO JHMaHy, He3BaXkaloul Ha 0OaraTopa3oBi CIPOOM OTOJOCHTH HOTO OXOpPOHHOK KypOPTHOIO
TepuTopi€ro, y BiAmoBinHoCTi 10 3akony Ykpainu «[Ipo KypopTi», He 3aBepIIMINCH YCIIXOM. 3a OCTaHHI I’ ATh
POKIB JTMMaH OOMITIIB /10 piBHS, HIKOJIM paHIII HEe 3apeecTpOBaHOr0. 3MiHa KIIiMaTy (TIOCTYIOBE MOTEILTIHHA),
3aijeHHs, 3a0pymHEHHS Ta 3MiHA HampsAMKY pycen pidok Bemmkoro Kysmpruky, KyOankm, JlomoOxa,
po30proBaHHA 1X OeperiB, BiIBEIEHHS BOIM Y CTaBKH, 1€ O/IHI i3 TOJIOBHUX, ajle He BCIX MPUYMHH, 10 TPH3BEIH
710 TIOpYIIIEHHS] BOJIOHAIIOBHEHHS JIMMaHy [6]. Ha mymMKy BueHHX Ta (axiBLiB piBeHb PONH y JIMMaHi 3HU3UBCS
0 KPUTHYHOTO PiBHsA. 3apa3 3araibHa MiHepali3alis pomu juMaHy gocarae 400 T/IM’, B TakMX yMOBax
BiZTHOBJIEHHS Ta YTBOPEHH! IIEJIOINIB CTA€ HEMOMKIIUBHM.

OnHuM i3 3aIpoONaHOBaHUX peasbHUX pilleHs npodiemMu 30epexenHs KysuIbHUIBKOTO TMMaHy MOXe CTaTH
CE30HHE, peryJsipHe HAIOBHEHHS JIMMaHy MOPChKOIo Boxoro. Citif 3a3Ha4nTH, 110 MOpChKa BOZa IOTpaIunsiia
JI0 JIMMaHy JeKUIbKa pa3iB MPUMYCOBO MO CHELIaIbHUX KaHallax HampukiHii 19 ctopiyus. Toai auman
Oyno mnoaiaeHo AamOO0r0 Ha /Bl YAaCTMHU: NIBHUYHY JUI 3aTPUMKU NPICHUX BOJ Ta HIBACHHY, UL
IIPOMUCIIOBOT 100Ul COJII.

[Iporpama psryBanHs KysulbHHUIIBKOTO JMMaHy, iHiliMoBaHa rpomankicTio Opecu, Onecbkoro
00JIaCHOIO Pa/Iol0, BKJIIOYAE MPOBEACHHS EKCIEPUMEHTAIbHUX MAOCIIIKeHb IO0J0 BCTAHOBJICHHS
010JI0T1YHOT AKTUBHOCTI MEJOIAIB JUMaHy NPU MOJEJIIOBAHHI 3MIHM YMOB iX IPUPOJHOTO CTaHy MICHs
3alIOBHCHHA MOPCBHKOIO BOJOHO.

META POBOTH

BuBueHHs B eKcrieprMEHT1 010JI0TTYHOT aKTUBHOCTI Ta MPOBEICHHS MOPIBHSIBHOI OI[IHKU TEJI0i/IB
KysinpHULIBKOTO TMMaHy 3a pI3HUMHU YMOBaMH iX 30epiraHHs.

MATEPIAJIA I METOJU AOCJIIKEHb

VY excrepuMeHTaIbHUX JTOCTIHKEHHSIX OyJI0 BUKOPUCTAHO: TENOiAH, sKi 30epiranucs mia mapoM HATHBHOI
poru KysutbHHIIBKOTO JIMMaHy, 3araibHa MiHepai3alis skoi ckiagana 280 r/am’ (3pasoxk 1) Ta menoimm, sk
OyJI0 3aJIMTO POIIOK 3 OIaBaHHAM MOPCHKOI BOIM Y CHiBBimHOImICHHI 1:1, i 3aranpHO0 MiHepasizaliero 175
/oM’ (3paszok 2). I[lenoinm 000X 3pa3kiB 30epiranucs y CHemiaJbHUX €MKOCTSX IPOTATOM TPHOX MICSIIB.
JlocmimkeHHsT HaJ TBapHHAMH MPOBOJMIIMCH 3TIMHO IiCHYIOUMX TPaBOBHX JOKyMeHTIB [7,8]. ExcrmepumeHT
mpoBoauBCs Ha 60 OLHX Iypax-caMIsix JiHii Bicrap ayrOpemtnoro po3sMHOKeHHs 3 Macoro Tina 180,0 - 200,0 .
[enoinm 3acTocoBYBaJIM y BUIIIAI aIuTikaIliid, Temmeparyporo 38-39 °C (6 mpouenyp 3 inTepBaioM B 1 100y). Y
LIypiB HA CITHHI TONMIN AUISHKY po3MipoM mpu6musto 4,0 X 4,0 cM’, BEpXHS Mepexa SIKOi € MAKCHMAIIBHOIO, 110
3’eIHy€ HIDKHI Kpai Jonarok. Ha romeny mkipu AisTHKY moMilnany KOp)KHK 3 HeJoiniB TeMneparyporo 38 — 39
°C. TpuBamicte omHiel mporenypu ckianana 20 xB. Binbip O10JOTIYHUX PiguH U1 TONANBINAX TOCIIIKCHb
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npoBoAMBCs 4yepe3 16 — 18 roamH micns ocTaHHBOI mMporenypu Kypcy. TBapuHu Oyio mofineHo Ha 3 rpymu:
nepia rpyna — KOHTpoJIbHA rpymna 3 20 iHTaKTHUX TBAapHH; Jpyra rpyna — 3 20 TBapuH, SKUM MPOBOAMIN
Kypc 3 Heolnamu mepuioro 3paska; Tpers rpyna — 3 20 TBapuH, IKHM TIPOBOIMIIM KypcC 3 Tejoliamu apyroro
3paska.

JocmimxyBanm:

v OyHKIIOHAJBHUIN cTaH HeHTpaibHoi HepBoBoi cuctemu (I[HC) Ta BereTatusHoi HepBoBoi crcremu (BHC)
y TpUIami «Bigkpure moyiey. [Ipu HOCTiIKEHHI TOBEIIHKH ITiIPaxOBYBaJIM KUTBKICTh BHUXOMIB B IICHTP,
nepeciueHuK KBaJApaTiB, CTIHOK, YHCTOK (TPYMIHTIB), PyXiB i cuAiHb Ha Micui, OomociB Ta ypiHamii. [Ipu
00poOJIeHH] pe3ybTaTiB PO3paxOBYBAIH TaKi CyMapHi MOKa3HUKH:

v'PyxoBa aktuBHicTh (PA) — cyma KiTbKOCTEl BUXOJIIB Y IIEHTP i pPyXiB Ha MiCILi;

v’ OpienryBaibHO-10CHiqHUIbKA  moBeminka (OJIIT) cyMa KUIBKOCTEH TEepeTHYTHX KBaJpaTiB,
BEPTUKAIBHUX CTiHOK, 3a3UpaHb y HOPKH;

v’ 3MmileHa akTuBHICTh (3A) — CyMa KUIbKOCTEH IPYMIHTIB (YHCTOK), YMXaHb, CHIIIHb Ha MiCIIi;

v Emoriiina aktuBHicts (EA) — cyma ypinauiii, nedexariiii (60ociB) Ta CUIiHb Ha MicIli;

v OYHKIIOHAJIBHUNA CTaH HHUPOK OLIHIOBAIM 33 BIUIMBOM Ha (YHKIO CEYOyTBOPEHHs (IIBHIKICTH
KJIy0O4KoBOi (hinbTpallii, kKaHanbIeBa peadbcopOuis, 1o00BUH Aiype3), HA BHBIOHY (YHKIIO (32 E€KCKpEIi€ro
KpCaTHHIHY Ta CCYOBHHHU) Ta 10HOPETYITIOI0YY (YHKIIO (32 KOHIICHTpAIIEI0 Ta JTOOOBOIO EKCKPEIli€l0 10HIB
HATPIt0, KaJIif0, KaIbI[IO Ta XJIOPUI-IOHIB). BU3HaUa M KHCIOTHO-TY)KHY PEaKIlifo T000BOT cedi 3a MoKa3HHUKaMU
KOHIIEHTpAIIii i0HIB BOIHIO;

v' IMyHOJIOTIYHMMH JOCITIDKEHHAMI BU3HAYAIACh PEAKIliss OPTraHi3My TBapHH, KA OLIHIOBAIACA 3a 3MiHAMU
3 OOKy 3araJibHUX MMOKa3HUKIB MEpUPEpPHUIHOT KPOBi: KUTBKICTh JIEHKOUMUTIB, IMBUIKICTh OCiTaHHA €PUTPOLUTIB
(ILIOE), dopmyna kpoBi Ta iIMyHOJIOTYHOI peakTUBHOCTI — BMIcT rerepodinbanx anturen (I"A), TuUpKyIr0r0uux
imyHHiX KomrutekciB (LIIK), piBeHs kKoMIIeMenTy, HiTpocHHil TeTpa3zonboBannii Tect HCT-Tecr);

v' BioXiMiYHAMH JOCIPKEHHSIMH BU3HAYAIM aKTHBHICTH (pepMeHTIB anaHiHaMmiHoTpaHcdepazu (AnT),
acnaptaramiHoTpancdepasu (AcT), d-aminasu, piBeHb 3araipHOro OUTIpyOiHY Ta Horo ¢pakiiiii. B po6oTi
BHKOPHCTaHO (Di310JI0TIUHI, KITiHIKO-IA00OpPaTOpHI Ta CTAaTUCTHYHI MeToau Aociimxkensb [9, 10]. Otpumani gaHi
MOPIBHIOBAIM 3 TMOMIOHMMH TIOKa3HHKAMH IHTaKTHUX IIypiB (KOHTpoibHa Tpyma). CTaTHCTHYHY OOpPOOKY
OTPUMaHUX J@HWX Y Cepisx [OCHiIiB MPOBOAWIM MeToAoM HenpsMux pisHuns [11]. JlocToBipHUMHK
3pYIICHHSIMH BBaXKQJIHMCh Ti, O 3HAXOIMINCh B MeXKax BiporimHocTi 3a Tadmurpsimu t Ct'ronenTa < 0,05. Jlawni
BiZoOpa)keHO Y BiICOTKaX MO BiIHOMIEHHIO IO KOHTPOJIO, SIKUH Oyito mpuiiHsaTo 3a 100 %.

PE3YJIBTATHU JOCJIIIKEHbD.

[1in BrTMBOM MpOBENEHOTO KypCy HpOoLEAyp 3 MeNoigaMu 3paskiB 1 Ta 2, y MOpiBHAHHI 3 KOHTPOJIEM, PyXoBa
aKTHBHICTD 1 OpPi€HTYBaJILHO-IOCIIJHUIIPKA MTOBEiHKA HE MalOTh PO30DKHOCTEH 3 JAaHUMH KOHTPOJIHHOI TPyIH
IIypiB, a 3MillleHa Ta eMOIlii{Ha aKTHBHICTh BIpOTiTHO MiABUIIYIOTHCSA (pHC. 1).

OtpumaHi JaHi CBim4ath, OO0 3acTOCyBaHHSA NenOimiB KysUIbHHIBKOTO JHMaHy 3a pi3HUMH YMOBaMH
30epiranns crumyitoe crad BHC i He 3MiHIoe ¢hyHKIioHanpHuiA ctan [IHC.

[o 3aBepmieHHIO KypCy aluliKamii 3 menoigamu y TBapuH 2-0i Ta 3-0i Tpyl y NOPiBHAHHI 3 KOHTPOIbHUM
JAaHUMH BCTQHOBJICHO HACTYIHI 3MiHM (PYHKIi HHPOK: 3pOCTa€ BHBEACHHS 3 OpTaHi3My a30THCTHX LUIAKIB y
BHIJISAII CCYOBHHH, ITIIBUIITYETHCS KOHIISHTPAIIS Ta SKCKPEIis 3 TOOOBOIO CEUCIO 10HIB HATPIIO Ta XJIIOPUA-I0HIB,
3HIKyeThcs pH mo6oBoi cedi. OqHaK, 3aIHIIa€ThCs 0e3 3MIH (YHKITISI CEUOYTBOPEHHS, a caMe, He3BaKaloul Ha
3HIDKEHHS KaHAJIBIICBOi peaOcopOIrii, moOOBHI Miype3 HE Mae BIpOTITHUX PO30DKHOCTEH 3 KOHTPOJIHLHUMH
3HaYeHHAMH ( puC. 2).

Kypc ammikariii menoiniB y miypiB 2-oi Tta 3-of Tpyn BUKIMKae mepeOyqoBy MeTaOOJIIYHHX IPOIECIB B
MEYiHKOBHUX KJIITUHAX Ta TIOCHJICHHS KOBYOYTBOPIOBANBGHOI (PYHKII ITEYIHKY B HANPSIMKY MTOCHJIEHHS TPOIIECIB
KOH'foraii 011ipy0iHy, 3 HACTYITHUM HOTO BHBEICHHIM Yepe3 )KOBYOBUBIIHI IUISXH.

Peakrmis 3 OOKy 3araJbHUX IIOKa3HHKIB KpOBI TpPH 3acTOCyBaHHI memnoifiB KysUIbHHIBKOTO JIWUMaHy
XapaKTepU3YEThCS TEPEepO3NOIISIOM eleMEHTIB (OpMyaH KpoBi: 30UIBIIEHHSM KUTBKOCTI HeWTpodimiB Ta
3MEHIIEeHHAM KUTBKOCTI JiMpouunTiB (quB. puc. 4). Lli 3cyBu cBimyare mpo GopMyBaHHS peakiii afganTamii Ha
nito (akTopy 30BHIMIHEOTO cepemoBuma. KimbkicTh nefikomuriB Ta BenmunHa IIOE 3amumaroThes y Mexax
KOHTPOJIbHUX BEITMYHH.
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3 OOKy IMYHOJOTIYHHX ITOKAa3HHWKIB peakilil Ha Jif0 TMENOiMiB y TBapuH 2-0i Ta 3-0i TPy Mae TaKOX
OJTHOCTIPSIMOBaHHUH HANpPsIMOK (pHC. 5) Ta XapaKTepU3yeThCs 3HaUHO0 ctuMysistiieto piBast ['A (p < 0,001). Tak,
NpH 3acTOCyBaHHI menoimiB 1™ 3paska, piBes I'A migsumyerscs y 2,7 pasu, a npu 2-y — y 1,9 pasm.
AxTtuBHIicTE KoMIuteMeHTy Ta BMicT L{IK micnms 3aBepiieHHs mpouemyp 3alHIIAlOTBCI y MeXaxX HOPMH.
3aunIaroThcsl CTablIPHUMHU KUTBKICTh aKTHBHHX (DArolWTIB Ta MOKa3HHK MeTabONiIHOI (QYHKINT (CIOHTaHHHMA
HCT-tect). [JoCcTOBIpHO 3HMXKYIOTHCS TOTJHMHAIBHA 3IATHICTH (DAaromuTiB mepudepiiiHoi KpoBi Ta MOKa3HUK,
SIKUH XapaKTepu3ye pe3epBHY MOXKIHMBICTh MeTabomiaHOi QyHKIIT (ctumyaboBarniit HCT-tect) (p < 0,05). Kpim
TOT0, 3HAYHO OOMEKYEThCS KUTBKICTh T-nmimdonuTis (p < 0,001).

PR oan LS ER
Enenaigk EnencigH+ Mopcerad Eopa

Puc. 1. Bnaus nenoioie KysanvHuyvbko2o aumany (HAMueHUX ma GiOHOBIEHUX MOPCHKOK 800010) HA
¢ynxyionanonun cman [{HC ma BHC wypie 6i0HOCHO 00 0aHux KOHMPOIbHOL epynu, Wo SU3HAYEHO 3d
100 %

Ipumimka. Tyt 1 nani * — HOCTOBIpHI 3pyIICHHS

# =8 *

1 2 3 4 k] L] T 8 o 10 11 12

HOHTROE M nenoiaM Nig Wapom ponK M nenolgM Nig Wapom ponq + MopceHa Boga

Puc. 2. Bnaus nenoioie KyanvHuyvbko2o aumany (HAmMueHUX ma iOHOBIEHUX MOPCHKOK 800010) HA
@DYHKYIOHANBHUTI CTNAH HUPOK WYPI6 8IOHOCHO 00 OaHUX KOHMPOAbHOI epynu, wjo susHaveni 3a 100 %

Ipumimxka.
YMmoBHi mo3HaYeHHs: 1. — 1060BHii Jiype3 y po3paxyHKy Ha OXHHHIIO OBEPXHi Tila, MI/CM’;
2. — kiy6ouxoBa dinbTparis, Mi/(cM>XB);
3. — xaHambIeBa peabcopOiris, yacTka 1o dimpTparii, %;
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4. — no0oBa eKCKpeIlis KpeaTHHiHY, MMOJTb;

5. — nmoOoBa eKCKpeIlis CCYOBHHU, MMOJIb;

6. — pH mo6oBoi ceui, oa.pH;

7. — KOHIIEHTpaITis K" B 1060Biif ceui, MMOJIB/IT;
8. — moboBa eKCKperrist K", MMoub/1;

9 — KOHIICHTpAaIIis Na' B 1060Biii ceui, MMOMB/IT;
10. — moOoBa ekcKperrist Na®, Mmmons/;

11. — xonnenrpariist Cl~ B 1o0OOBiif cedi, MMOJIB/JT;
12. — moboga exckpertist Cl -, MMOJTB.

%100+

AaT AcT Ingexc Jaramamii [Ipavoni Henpawoiii o-amimzaza
Pitica  Oimipy0in Olmpy0im OLmpyGim

Puc. 3. Bnaue nenoioie Kysnvhuyvkoco aumany (HaAmu@HUX ma GIOHOGNEHUX MOPCLKOIO 600010) Ha
GynKyionanoHull cman neyinKy ma niOUWyHKOGOU 3a103U WYpPié 6I0HOCHO 00 OAHUX KOHMPOIbHOL 2pynu,
wo susHaueni 3a 100 %

0
90
30 1
?D_
£l {
50
40
301
201
10
D_

KOHIPOIE IEJIGLTH TH T IHAPOM POITH TIEJIGLTH I 7 AP0V PO
+ MOpPCHEA BOTA

Puc. 4. Bnaus nenoioie KyanvHuyvbko2o aumany (HAMu@HUX ma GiOHOBIEHUX MOPCHKOK 800010) HA
nepepo3nooin eremMenmic Yopmyau Kposi wypie 8IOHOCHO 00 OAHUX KOHMPOLLHOIL 2PYNU, WO BU3HAYEHI 3
100 %
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Konvmunenent

ITK

Tra

T-miradorgirs

€ THMY.JIE OB aHHHIT
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HCT-tecr
Parorparapri
iHgexc
AxTHeH

thar oxpiTH

1 T 1 1 T 1 1
0 50 100 150 200 250 300
@ nenoign mig wapon pond B nencigu mn wapowm pons + Mopcrka Boga 0
Puc. 5. Bnaue nenoioie Kysnvhuyvkoeo aumany (HAmu@HUX ma GIOHOGNEHUX MOPCbKOIO 600010) Ha
IMYHONO2TUHI NOKA3HUKU WYPI6 BIOHOCHO 00 OAHUX KOHMPOALHOI epynu, wo eusnayeri 3a 100 %

B manux ymoBax po3BHBA€THCS THUIOBA PEAKIis Ha JIIF0 CTPECOTeHHOTO0 YMHHUKA — aKTHBAIlis TYMOpPaJbHOI
JIAHKHY 1 TOMipHa AETIpecist KIIITHHHOI.

OTpuMaHi eKcIiepUMEHTaNIbHI JaHi Y3TOKYIOTHCS 3 BIACHUMH TONEPENHIMH AOCIIKEHHAMH Ta 3 JaHUMH
JTEepaTypy CTOCOBHO BIUTUBY MYJIOBHX CY/Ib(iTHUX IENOINiB Ha OpraHi3M 370poBux TBapuH [12,13,14,15].

BUCHOBKHA

TakuM 4MHOM, IPH aHaJi31 eKCIEPUMEHTAIBHUX JOCILIXKEHb 00 3aCTOCYBaHH: nenoiniB KysnpHuIpKoro
JMMaHy 332 YMOB iX Pi3HOTO 30epiraHHs BCTaHOBJICHO, 10 BOHU MAalOTh OJHOCIIPSIMOBAHUM XapakTep BIUIUBY Ta
CYTTEBHX BiIMIHHOCTeH y OionoriyHiii akTMBHOCTI He MaroTb. OTpuUMaHi JaHi OOIPYHTOBYIOTH NPOBEIEHHS
MOIAJBIINX JOCHIIHKEHb Y IIbOMY HANpsIMKY IO BUBYCHHIO O10JIOTIIHOI aKTHBHOCTI MENIOTNIB SKi 30epiraroThes
MiJ IapOM POIH, PO3BEACHOT MOPCHKOIO BOJIOIO Y CHiBBiAHOIICHHI 1:1 Bipomoex Ginbin Tpusaioro yacy. [Ipu
3alI0BHEHHI JIMMaHy MOPCBKOIO BOJOIO CJiJ HIATPUMYBATH 3arajbHy MIHEpaji3alilo polH y Mexax
120-180 r/aM’, 10 MO3BONMTH CTBOPMTH  OJArOCHPUATIMBMH  TifPOCKONOTiUHMI  PEXHM
KysinpHULIBKOTO IMMaHy, 30€perTy Ta BIIHOBUTH HOro MPUPOIHI JIIKYBaJIbHI 3aCO0U.

BIAIMMOBIJHICTbD ETUYHUM CTAHIAPTAM

ExcrieppMmeHTH Ha TBapHHax IIPOBEACHI BIAIOBIIHO 10 nonoxeHs [ enbciakepkoi Jekmapanii 1975 poky, meperisHyroi
Ta nonoBHeHo1 B 2002 porri, nupextis Hartionansanx KoMiTeTiB 3 €THKH HAyKOBHUX JOCII/IKEHb.

IIpoBenenus excriepuMeHTiB cxBajeHO KomiteToM 3 eTnku. JJoTpuMaHO cydacHi IpaBiula YTpUMaHHS i BHKOPUCTaHHS
71abOpaTOPHUX TBApWH, IO BINIOBiMarOTh MpHHIMIAM €Bporeiickkoi KoHBeHIii mpo 3axmcT XpeOeTHHX TBapHH, KOTpi
BHKOPHCTOBYIOTHCS JIJISl HAYKOBUX eKCTIepruMeHTiIB 1 motped (CtpacOypr, 1985).
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