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Conep:kanne uHTepJeiiknHa-1 U MHTepJeiiknHa-4 B KPOBH KOPOB OTHOCHTEJIBHO PAa3HBIX CTAJHi M0JI0BOro
IHKJIA ¥ COCTOSIHUS T0J10BOH pyHKIUN

N.B. ITapamenko

B craTtpe npoananu3upoBaHa TUHAMHKA HHTEPICHKUHA- 1 1 HHTepIIeHKnHA-4 B KPOBH KOPOB HCCIIEIYEMbIX X03SHCTB BO
BpEMsI TIPOSIBIICHUSI TIOJIOBOM LIUKIMYHOCTH, a TAKXKe B 3aBUCHMMOCTH OT COCTOSHMS MOJ0BOH (yHKIMK. BesicHeHa pons HH-
TepiielikuHa- 1 1 uHTepielikuHa-4 B MexaHu3Me GpOpMUPOBAHMSA CTAIMU BO3OYXKICHHSA. YCTAaHOBJICHA AOCTOBEPHAS Pa3HUIA
HX IIOKa3aTesiel B KPOBH KOPOB BO BpeMsI pa3HbIX CTAAUH M (pEHOMEHOB IIOJOBOTO IIMKIIA, BHIBICHA JOCTOBEpHAS PasHHULA
HX YPOBHS OTHOCHUTEIIBHO COCTOSHHS ITOJIOBOH (pyHKIHH.

KnroueBble c10Ba: KOpPOBBI, CTaaus BO30YKICHHS, IT0JI0Basi 0X0Ta, SHIOMETPHT, 3aepxKKa II0CIena, HHTEpICHKHH-1,
HUHTEpIeHKNUH-4.
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ERYTHROPOIESIS INDICATORS OF RUSSIAN TROTTER HORSES BREED

VY craTTi MOKa3aHo, IO y XOJIOCTHX KOOWII 1 kepeOIiiB pociiichKOi pHCUCTOI MOPOIU Ta B KOHEMATOK y mepii 3 Micsi
TiCIst BIDKepeOKH 3arallbHONPUHHATI MTOKa3HUKH SPHTPOLUTOINOE3Y, a CaMe: 3arajlbHa KUIBKICTh €PHTPOLHTIB, BMICT TeMo-
rino6iny, reMaTokpuTHa BennunHa Ta iHgekc MCH Oymm B Mexkax ¢izionoriyanx konuBaub. OIHAK, MO0 MOMYISIIHHOTO
CKJIQ/ly SPUTPOLHUTIB, TO y KepeOLiB BUSBHIM 3MEHIICHHS YacTKH ,,3pinuX” i 301IbLICHHS ,,MOJI0ANX~ (HOPM EPUTPOLHUTIB,
IJIBUILEHY KMCJIOTHY CTIHKICTh €PUTPOLMTIB 10 T€MOJIITHKA, 1110, HAIIEBHE, CBIAYUTH PO FEHETHYHY CXMJIBHICTb iX /10 3HAy-
HUX ()I3UYHUX HABaHTaKCHb Ta aJAlTHBHOTO LUTOTEHE3Y €PUTPOIAHOTO POCTKA KICTKOBOTO MO3KY JUIS 3a0e3NeueHHs Ipo-
HeciB OKcureHarii. ¥ KOHEMaTOK BIIPOJOBXK TPHOX MICSIIB IICIS BIDKEPEOKH 30LTBIIYETHCS KUTBKICTB ,,MOJIIOOUX~ (GopM
EPUTPOLMTIB, B KX HE BiZI0YBA€ThCSI OCTATOUHOT cTab1Ii3aMil CTPYKTYPHHX €JIEeMEHTIB MeMOpaH epUTPOLIUTIB.

KurouoBi ciioBa: kobuim, sxepebili, pociiickka pucucTa Mopoja, epUTPOLMTONOE3, SPUTPOLIUTH, HOMYJSILIHHNA CKIan
CPUTPOINTIB, KHCIOTHA PE3UCTEHTHICTh, FTeMOTJI00iH, reMaToKpuTHa BenmanHa, MCH, MCV.

Stating the problem. The last century horse breeding developed in the direction of genetic-
selection work, as the result of many scientific generations' hard work. There were selected many new
horse breeds - saddle horses, carthorses, draft horses and breeds of productive application [1, 2]. Yet in
the last years the Ukraine horse breeding is being revived in unusual form. With the development of
other economic forms there appear many new private enterprises and stables that breed horses for
show competitions and private elite needs [3]. Yet veterinary service is provided not always in time
because first, there are not many veterinary medicine doctors, specialized in horse breeding in our
country, second, poor management and disbalanced feeding lead to different diseases of infectious and
non-infectious aetiology, which at the beginning are followed by the change of erythropoiesis. [4, 5].
Erythropoiesis condition in horses was studied only on the basis of general indicators (number of
erythrocytes, haemoglobin content, packed cell volume and indexes of “red” blood). At the same time
the erythropoiesis' morpho-functional and ultrastructural changes in horses are poorly depicted in the
literature [6].

© Piddubniak O., Golovakha V., Lumianyk S., Lobodenko O., 2014.

186



Haykosuii Bicuuxk Berepunapuoi meantinaw, 2014. Bumycx 13 (108)

Analysis of current research and publications. Importance of horse health during pregnancy,
which is often followed by hypoxia and health prognostication of young horses, taking into account
erythropoiesis state of matrix livestock population, is being one of the unsolved problems in horse
husbandry. That's why its solving is not possible without detailed (profound) study of metabolic
processes in the erythron system, which determine the level of oxygen supply for organism tissues
in the conditions of transfer from pre- to postnatal ontogenesis [7]. The recent time literature sources
have publications about the erythropoiesis state of trotter horses in the last months of pregnancy
[8, 9]. Yet the changes, that happen in the first months of pregnancy, are not studied. That is why
the aim of our work was to study the erythropoiesis state of mares in the first three months of preg-
nancy and in stallions.

Materials and methods. The research was conducted on the mares (aged 5—13 years) and on stal-
lions (aged 2—3 years) of Russian trotter breed, which were divided into several groups. The first
group included barren mares (n=12), the second — one month after foaling mares (n=9), the third —
2 months after foaling mares (n=13), the fourth — 3 months after foaling mares (n=6) and the fifth —
stallions (n=16). The experiment was conducted in the end of winter stalled period.

We determined number of erythrocytes in blood (test tube method), their population content — by
fractioning in the saccharose density gradient after 1. Sizova; erythrocyte acid resistance — after A.L
Terskyi and LI. Gitelzon, haemoglobin content (by the haemoglobin cyanide method), packed cell
volume — by micro centrifuging after Shkliar. We calculated indexes of “red” blood — haemoglobin
content in erythrocyte (MCH) and average volume of erythrocyte (MCV).

Research results and discussions. It is established, that the number of erythrocytes in the second-
fourth groups of horses did not differ from the levels of barren mares (p<0,5; Tab. 1). In stallions their
number was in the region 6,11-9,61 T/1 (7,6£0,23), which is also likely not different from the indica-
tors of barren mares (p<0,5). It is worth mentioning, that the number of erythrocytes in all the control
animals was not below the lower normal level (6,0 T/1).

Pregnancy period and after foaling period causes hypoxia, which leads to irritation of the “red”
bone marrow and changes in erythrocyte population correlation in peripheral blood.

We have established that the average levels of relative number of “old” erythrocyte populations in
mares after foaling (the second — fourth groups) and stallions was likely not different from barren
mares (Tab. 1). Yet a more detailed analysis showed, that in all control groups' animals the share of
“old” cell fracture of 'red” blood did not exceed 10,0 % from the overall erythrocyte number.

Table 1 — Erythrocytes indicators and their population content in horses

Animal group Erythrocytes, T/1 — Population cor}‘tent of irythrocytes, % _ _
old mature young
First 6,22-9,38 1,4-4,0 10,9-42,3 55,2-86,0
7,5+0,38 3,3+0,20 30,0+3,47 66,7+3,27
Second 6,16-8,67 2,6-7,9 6,4-40,5 52,6-90,3
7,3+0,35 4,240,69 24,0+4,74 71,8+5,17
Third 5,79-9,14 1,9-6,8 8,2-39,2 57,9-89,4
7,9+0,29 3,1+0,31 23,8+3,49 73,1£2,92
Fourth 6,3-8,41 2,7-11,0 8,5-38,4 56,6-91,5
7,6+0,35 4,8+1,19 15,2+4,49 * 80,0+4,42*
Fifth 6,11-9,61 2,5-4,2 7,5-18,2 77,5-88,3
7,6+0,23 3,640,18 11,6+0,89 ™" 84,8+0,92*

Note: * p<0,05; ™ p<0,001 compared to the barren mares.

The same tendency in the first two months after foaling also showed the “mature” erythrocytes.
Yet in mares 3 months after foaling their number is likely decreases (p<0,05), which indicates the dis-
tortion of erythroidal cell maturing process. As for the “young” erythrocytes, it should be mentioned,
that their relative number after foaling increases also in the fourth group animals (3 months after foal-
ing) in average constituted 80,0+4,42 % (p<0,05), which, is possibly, indicating about their increased
production in the bone marrow and the activation of blood ,,rejuvenation processes.

As for the erythrocytes population content in stallions, it should be mentioned, that the share of
“mature” forms is likely lower (p<0,001), comparing with barren mares, and in average amounted
11,6£0,89 % (Tab. 1). Yet the “young” erythrocytes in stallions were found likely more (p<0,001;
Tab. 1), which, is possibly, indicating the strengthening adaptation processes of the cells of “red”
blood to the physiological hypoxia during physical load.
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Picture 1 — Acid resistance of the erythrocytes in mares

Changes in the erythrocytes population content are reflected on acid resistance of the “red” blood
cells. Erythrogram showed, that in mares 1 month after foaling, the main peak of erythrocyte haemoly-
sis was acute, lasted for 6 minutes and amounted 21,2 %. The right part of erythrogram (“young”
cells' haemolysis) was more sharp. Complete time of haemolysis ended on the 9-th minute, which tes-
tifies about fast ruining of this population, due to distortion of structural-functional state of erythrocyte
membranes (Pic. 1).

During evaluation of erythrocytes' acid resistance of the third and second animal groups, some differ-
ences were found. First of all the time of the main peak of erythrocyte haemolysis in both groups of ani-
mals became on the 5,5-th and the 6-th minutes and amounted 18,4 i 23,8 % according to all the haemoly-
sis cells (comparing to 18,65 % in barren mares). The haemolysis of “young” erythrocyte forms in one
month after foaling is lasting 3 minutes, in future the resistance of “young” erythrocytes decreased and
amounted 2,5 minutes (3 months after foaling). Evidently, during 3 month after foaling in trotter mares
there is no final stabilisation of structural elements of erythrocyte membranes. (Pict. 1).

Acid resistance of the erythrocytes in 2 year old stallions of Russian trotter breed was significantly
different from barren mares (Pict.2). Their erythrogram main peak was sharp (became on the 5,5 min),
amounted 23,5 % of haemolysed cells and shifted left, which, evidently, linked to decrease of ,,0ld*
and ,,mature” erythrocytes and likely bigger quantity of ,,young“ ones, that indicates to lower re-
sistance of erythrocytes structural membrane elements to the action of a hemolytic, due to their in-
creased creation in the bone marrow, there happens a discharge of immature erythrocytes into blood,
which are lacking albumin-lipidic components.
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Picture 2 — Acid resistance of the erythrocytes in mares and stallions
Other evaluation indicator for the erythropoiesis state is the determination of haemoglobin content

in blood. The level of its pigment in mares of second-third groups was likely not different from the
levels of barren mares and amounted in average 145,845,401 144,5+3,81 g/l (Tab. 2). Yet in mares
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after 3 months of foaling the haemoglobin content increased to 160,0+5,23 (p<0,05; Tab. 2), which is
likely testifying to adaptive citogenesis of erythroid bone marrow sprout to ensure oxygenation pro-
cesses in mares after foaling. The stallions level of breathing blood ferment, compared to barren
mares, had a tendency to increase (p<0,1; Tab. 2).

Packed cell volume is the indicator of erythrocytes breathing surface state, which depends on
number and quality of cells. It was on average in norm for all groups of animals and did not go below
the lower margin — 0,35 I/ (Tab. 2).

When calculating the indexes of “red” blood — MCH and MCYV, that indicate the erythrocyte ma-
turing intensity and their saturation with haemoglobin in bone marrow, it is worth mentioning, that the
MCH indicator of mares in the first 3 months after foaling is likely not different from the levels in
barren mares and stallions (Tab. 2).

Table 2 — Horse hemopoiesis indicators

Animal group Haemoglobin content, Packed cell volume, MCH, MC‘Q,
g/l 1/1 fmol Mkm
First 146,0-170,0 0,37-0,48 16,4-24.8 39,4-72.9
152,042,52 0,42+0,076 20,440,72 56,2+2.51
Second 134,0-166,0 0,38-0,47 15,8-24,6 52,1-71,0
145,8+5,40 0,43+0,075 20,1+0,78 59,942 44
Third 126,0-162,0 0,35-0,45 15,2-23,1 42,5-62,2 .
144,5+3,81 0,42+0,070 19,7+0,70 50,2+2,50
Fourth 140,0—174,(1 0,37-0,45 18,8-25,1 53,1-68,3
160,0+5,23 0,43+0,110 21,3%1,07 57,1£2.33
Fifth 136,0-193,0 0,38-0,50 18,6-24,4 45.8-71,8
159,143,44 0,42+0,126 21,240,55 56,8+1,91

Note: ° p<0,05 comparing to mares in 1 month after foaling; * p<0,05 comparing to mares in 2 months after foaling.

Other “red” blood index in mares 1 month after foaling amounted on average 59,9+2,44 MkM3, thus
likely did not differ from the level of barren mares (p<0,5; Tab. 2). Further (in a month) the animal
MCV decreased to 50,2+2,50 mkm® (p<0,05; Tab. 2). Microcytosis was found in 45,4 % (42,4-48,1
mkwm’), which, possibly testifies for the lowered interchange of gases in tissues and inhibition of adap-
tation processes to hypoxia. Yet further (in 3 months after foaling) there appear macrocytic forms of
erythrocytes and MCV increases (here the increase of “young” erythrocytes’ populations is taken as
proof), which evidently, is connected with increased intensity of metabolism, and perhaps with genetic
disposition to fast overcoming of oxygen defficiency.

Summary. Thus, general indicators of the erythropoiesis: general number of erythrocytes, haemo-
globin content, packed cell volume and the MCH index in berren mares, Russian trotter breed stallions
and mares within the first 3 months after foaling, were in norm.

Yet the populational content of erythrocytes had in stallions a decrease of “mature” and increase of
“young” forms, increased acidic resistance of erythrocytes to haemolitic, which probably testifies to genetic
disposition to immense physical load and adaptive cytogenesis of erythroid bone marrow sprout to ensure
oxygenation processes. Mares, within 3 months after foaling, had increase of “young” erythrocyte forms,
which do not develop final stabilisation of structural elements of erythrocyte membranes.
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Ioxa3zaTeu 3pUTPOLMTON033a Y JowIAaeil pycCKoi pbICHCTOI MOpoabI

O.B.IInanyonsk, B.U. IonoBaxa, C.B. Jlymsauuk, O.B. Jlo6oxenko

B crarbe nokazano, 4TO y XOJIOCTBIX KOOBLT U JKepeOLIOB PYCCKOM PHICUCTON MOPOABI M Y KOHEMATOK B MEPBbIC 3 MecsIIa 10-
Clle BBDKEPEOKU YCTaHOBIICHBI OOIICTIPUHATHIC TTOKA3aTeIA SPUTPOIUTON093a: 00IIee KOMMIECTBO SPUTPOIMTOB, KOJIMIECTBO Te-
MOITIOOMHA, reMaTOKpHUTHas! BennmyrHa U uHaekc MCH Obumm B HopMe. OHaKo, OLeHHBast MOMYJISILHOHHbIA COCTaB 3pUTPOLIUTOB,
y 7KepeOLI0B BBISBHIIM YMEHBILICHHE ,,3PENbIX” M MOBBILICHHE ,,MOIOABIX” (hHOPM IPUTPOLIUTOB, TTOBBILICHHYIO KHCIOTHYIO PEe3H-
CTEHTHOCTB 3PUTPOLIUTOB K TEMOIIUTHKY, YTO CBHACTEIHCTYET O TEHETHIECKOM MPENPACHIONIOKEHHOCTH UX K 3HAYUTEIBHBIM (QU3H-
YECKHMM Harpy3KaM U aJIaliTHBHOTO IIUTOI¢HEe3a SPUTPOHIHOTO POCTKA KOCTHOTO MO3Ta Jisl 00SCIIeUeHHsSI TIPOIIECCOB OKCHTCHAITHH.
Y KOHEMaTOK Ha MPOTSHKEHUU TPEX MECAIEB MOCIIe BEUKEPEOKH YBEINYHBACTCS KOJIMYECTBO ,,MOJOIBIX (JOPM 3PHUTPOIUTOB, YTO
CBHUACTEIIBCTYET O HEMOIHOM CTaOMIN3aLHU CTPYKTYPHBIX JIEMEHTOB MEMOPaH 3pUTPOLIUTOB.

KiroueBble cioBa: KOObUIBL, xepeOIbl, pyccKash PhICUCTas MOPOJA, SPUTPOLUTOINO0I3, SPUTPOLIUTEI, MOMYIAIUOHHBIN
COCTaB IPUTPOLUTOB, KHCIOTHAS PE3UCTEHTHOCTh, TEMOTIIOONH, TeMaToKpuTHas Beiudnna, MCH, MCV.
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E®EKTUBHICTb KOMIIJIEKCHOI'O HIAXOAY
3A IIOCTAHOBKHU JIAI'HO3Y HA CTPOHI'VIOIAO3

VY cTaTTi eKClIepUMEHTAIBHO-TEOPETUIHO OOIPYHTYBaHa NOUIIBHICTh 3aCTOCYBaHHS KOMIUIEKCHOTO TMiIXOy iarHOCTH-
KH CTPOHTLIOIN03Y 3 BHKOPUCTAHHIM KUTBKICHMX METOIIB KOIPOTEeIbMiHTOOBOCKOIIT, KONPOTeIbMiHTOIAPBOCKOIIIT, Telb-
MIHTOJIOTIYHHX JOCIIDKEHb KPOBi, MOJIOKA, HOCOBHUX BHTOKIB Ta MOKPOTHHHSI, & TAKOX TaCTPOILYOICHOCKOMIT.

[MinTBepmKeHa MPUIHATHICTD METOLY KiIbKICHOI KOIPOI€IbMiHTOOBOCKOINT 3 BUKOPHCTAHHSIM aBTOPCHKOI KaMepu —
Horo giarHoctuYHa e()EeKTHBHICTH OyIa BUIIOKO 3a 6a3oBuit MeTox JI. JI. Miradosoi Ta I'. O. KorenpaukoBa Ha 9,6+1,05 %.

3anponoHOBaHa CTaHAaPTU3AIls METOAY refbMinToKonponapBockorii 3a T. 1. [TonmoBoro 103BoIIsiE BU3HAYUTH IHTEHCHB-
HICTB iHBa3i1. KiJIbKICTh JINYMHOK CTPOHTLIIOL, BUALICHUX 13 (pekaniit Metomom T. 1. [Tomooi, Oyna Ha 5,3-20,7 % OinbImoro,
HDK BUAIEHHX 3a MeTtozoM bepmana-OprioBa. 3a pe3ynbraTaMi AOCHIKeHb BiZICOTOK BUALICHHX i3 (ekasiil INYHHOK pi3-
HUBCS 3aJICKHO Bil METOAY, 32 SKUM MPOBOIMIM JOCTI/PKSHHS: 32 BUKOPHCTaHHS PO3POOJICHUX KOIPOTeIbMiHTOIAPBOCKO-
mivHEX Kitenb — 97,9-99,1 %; T. 1. [Tonosoto — 95,1; bepmanom-OpioBuM — 65,9-76,5 1 3a LllunsankoBum — 61,1-71,2 %.

BrsHaueHa eeKTHBHICTh aBTOPCHKUX KiIBKICHUX TEIBMIHTOJOTIYHMX METOJIB JOCIIKCHHS MOJIOKA, MOJIO3MBA Ta
KPOBI CBUHEH, XBOPUX Ha CTPOHTLIOiN03. 32 pO3po0ICHUMH METOAAMH IeJIbMIHTOIOTIYHUX JOCTIIKSHb BUAUIMIN JTHYNHOK:
3 MoJtoka — 98,9, mono3usa — 99,2 ta kpoBi — 99,6 %, a 3a merogom T. I1. MakciHoi — BigmoBiguo 95,4; 94,8 ta 94,1 %.

O11iHKa TaCTPOCKOIIIYHOI Ta JyOACHOCKOIIYHOI KapTHH y CBUHEH, XBOPUX HA CTPOHTLIOINO03, & TAKOXK MIKPOCKOIIISI OCaIy
CHJIOCKOIIYHUX 3MHBIB 3 JBAaHAIATHIIANOI KHIIKA, JO3BOJMIN 32)KUTTEBO OTPUMATH JaHiI MPO MAaTOMOPQOIOTIUHI 3MIHH Y
NITyHKY Ta KHAIIEYHUKY, BU3HAUUTH IHTCHCHBHICTB iHBa3i{ 32 KUIBKICTIO MApa3sUTUYHHUX CaMOK CTpoHTinoix. KinbkicTs BusiBIIE-
HHUX B CHAOCKOMIYHHX JyOJCHAJbHHX 3MHBAX iMaro CTPOHILION CIiBBiIHOCHIACH i3 TIMOMHOIO MaToMOPQONIOriYHUX 3MiH Y
CTiHII JBaHA/LATUIANO] KHMIIKM Ta LUTyHKA iHBa30BaHWMX cBUHEH. UuM BuIoio Oyna iHTEHCHBHICTH iHBa3il, THM IMIHOIINMU
Oy 3MiHM B OpraHax cBuHeii: 3a 2—41 camok Ha 1 cM’ IyoJeHAIBHUX 3MUBIB — KATApalbHO-TeMOpariune 3amaneHss, 29-51 —
KaTapalbHO-TeMOpAariyHe 3anaieHHs, eposii, 37-51 — karapanbHO-TeMopariyHe 3araieHHs, epo3ii Ta BUpa3KH CIIM30BOi IBaHAI-
LATHIANOT KMIIKH, 21-25 camok Ha 1 cM’ 3MHBIB — B CITH30BIiT IITyHKA KOHCTATYBAIN KATAPAIbHE 3AMAJICHHS.

KutiouoBi ci10Ba: cTpoHTinoino3, MiarHOCTHKA, KOMPOreabMiHTOOBOCKOIIISI, KOIPOreIbMiHTOIAPBOCKOIIs, TeIbMIHTOIOTTYHE
JIOCTI/PKSHHS KPOBI, MOJIOKA, HOCOBUX BUTOKIB 1 MOKPOTHHHSI, TaCTPO.IyOACHOCKOITis.

IocranoBka npodaemu. HecnerudiunicTs Ta moaiMOpdhi3M KIIHIYHOTO MPOSBY CTPOHTLIOIN03Y
YIPYAHIOE HOTO pgiarHOCTUKY. llocTaHOBKa jiarHO3y Ha CTPOHTUIOIN03, 3BaKalouu Ha MOpQo-
OioJToriuHi 0COOIMBOCTI 30yIHUKA, MTOTpeOye cremanbHoro maxony [1]. 3a mepKkyTaHHOTO Ta MEepo-
PaNBHOTO 3apaXKCHHsI JUUMUHKU S. ransomi 3MIACHIOIOTH JiM(oreMaToreHHy mirpariito. [lopocsTa 3a-
PaXarOThCS TAKOXK BHYTPIIIHROYTPOOHO, & 3 MEPIIUX JTHIB XKUTTSI — Yepe3 MOJIO3UBO Ta MOJIOKO CBH-
HOMaTOK [2]. Ha choTOAHI Y IIarHOCTHIN CTPOHTLIOINO3Y IIepeBara BiJIacThes TeIbMIHTOKOIIPOIOT -
HUM JOCHTIKEHHSIM. TakoX JTOBEICHA BaXIIUBICTh OCTIKEHh HA HASBHICTh CTPOHTLIOIN Y JyO/IeHa-
JIEHOMY BMICTi, MOKPOTHHHI, OJTIOBOTHHX Macax, IKipi, KpoBi, cedi Ta Mosoi [1, 3].

[Topsim 3 TM, 110 JiarHO3 HA TEIBMIHTO3H CTABIISATH 32 BHSBIICHHS 30yTHHKIB, BKIIUBUM € ypaxyBaH-
Hsl IHTEHCUBHOCTI 1HBa3ii. [HpopMalis mpo piBeHb iHBa3yBaHHS € BaXKIMBOIO AJIsl BU3HAYEHHS KITIHIYHOTO
CTaHy TBapHHU Ta BHOOPY cxemu Teparii [4]. JIst 00’ €KTHBHOT OIIHKY €Mi300THYHOT CUTYAITi1, [TOCTaHOB-
KU JiarHO3y Ha TeJIbMiHTO3H, 1 0COOIMBO 3 METOIO PO3POOKH Ta OLiHKHU €(heKTHBHOCTI MPOTUTEIBMIHTO3-
HUX 33aXO0/1iB, BAKJIMBUM € ITPOBEJICHHS KUTbKICHUX T€IbMIHTOJIOTTYHUX JOCIIDKEHB [5].

© Monomap C.I, Fonuapenko B.IL., Kpyunnenko O.B., Illenapux X.M., 2014.

190



