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EFFECT OF DEUTERIUM WATER ON BLOOD VALUES
AND DIGESTIBILITY OF NUTRIENTS OF RHESUS MACAQUE

Abstract. The use of water with a modified isotopic composition in the diet of humans and animals, for
example, with a reduced deuterium content, affects the rate of biological processes. In this regard, the targeted
formation of the isotopic D / H gradient in the body can be used to increase its adaptive properties to external
influences. Primates have a high anatomical and physiological similarity with humans, therefore, are an
indispensable model for reproducing various pathological and toxic conditions in humans. The aim of the study was
to study the effect of water with a low deuterium content on the hematological and biochemical blood parameters of
rhesus monkeys and on the digestibility of nutrients of the diet. In the control group, primates consumed water with a
natural regional content of deuterium equal to 150 mg / 1, and in the experimental group - with reduced to 50 mg/I.
The duration of the experiment was 35 days. The material for the study was venous blood, serum and feces of
primates. Blood was drawn from monkeys before the use of deuterium depleted water and after the completion of the
experiment. All blood samples (2.5-3.0 ml) were taken from the cubital or femoral veins of animals on an empty
stomach and stabilized with a heparin solution. Laboratory studies of animal blood were performed on an automatic
hematological analyzer (Beckman Coulter, USA) of the CoulterAcT 5diffCP brand. In order to study the effect of
water with a reduced deuterium content on hematological parameters, we determined the number of red blood cells,
white blood cells, platelets, hemoglobin concentration, hematocrit, the average volume of red blood cells, red blood
cell anisocytosis, and erythrocyte sedimentation rate (ESR).

The metabolism trial was divided into two periods. Preliminary - to exclude the influence of previous feeding
and accustoming primates to cage conditions of keeping. Experimental - conducting a thorough accounting of
consumed feed, excreted excrement. Feces were collected daily at the same time (morning and evening), weighed
and ground in a mortar. At each collection, 50% of the homogenized mass was taken for analysis. The collected
portions were stored in the refrigerator. After the end of the experimental (accounting) period in the collected feces,
the initial moisture was determined by drying at 60-70 °C to constant weight. The resulting air-dry mass was
thoroughly ground and analyzed.

It has been found that the introduction of water with a reduced deuterium content into the diet of primates has a
positive effect on feed conversion rate and blood biochemical parameters.

Key words: digestibility, feed, blood, additives, primates, rhesus macaques, water with a low deuterium
content, hematological and biochemical blood value.

Introduction. Among the wide variety of water molecules that exist, deuterium or heavy water
molecules are of particular importance. Deuterium is an isotope of hydrogen with a molecular mass of
2 and has one proton and one neutron in the nucleus of an atom. For living organisms, the ratio of light
water with a molecular weight of 18 and heavy water with a molecular mass of 20 is important. It leads to
their differences in physical properties. The natural ratio of light and heavy water in the oceans was
disrupted after nuclear testing, when spent heavy water (used as a neutron moderator) was pumped deep
underground, and it spread to all water bodies. In addition, deuterium accumulates in the surface layers of
water bodies due to the loss of lighter protium during dissociation into the surrounding space [1].
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The use of water with a modified isotopic composition in the diet of humans and animals, for
example, with reduced deuterium content, affects the rate of biological processes. Moreover, in living
organisms, protective systems counteract changes occurring in the internal isotope environment, striving
to achieve a natural isotope ratio [2,3,4].

At present, there are a sufficient number of experiments in which the effects of various ratios of
deuterium and protium (D / H) on the functional activity of living systems [5,6,7], as well as hypotheses
that explain the results of studies [8,9,10], are studied. However, the mechanisms of action of ultralow
concentrations of D water, affecting the metabolism, have been less studied and are presented only for
lipids [11], serotonin [12] and deoxyribonucleic acid [13]. But, despite this, there is no data on the effect
of deuterium-depleted water on metabolic processes in the body under conditions of body pre-adaptation
to a lower level of deuterium compared to the natural level. In this case, the influence of isotope exchange
reactions on biochemical processes and the state of the body remains poorly studied due to the low rate of
behaviour of these reactions under physiological conditions, which is due to the phenomenon of constancy
of the isotopic composition of the substance in the natural environment. Therefore, the targeted formation
of the isotopic D / H gradient in the body can be used to increase its adaptive properties to external
influences [14].

Given the above, the aim of the study was to study the effect of water with a reduced deuterium
content on hematological, biochemical blood parameters of primates and on the digestibility of nutrients in
the diets of male rhesus macaques.

Materials and research methods. Water with a reduced composition of deuterium was obtained at a
facility created at Kuban State University. The mineral composition of water with a reduced content of
deuterium (50 mg / 1) and ordinary fresh water (150 mg / 1), which the animals received, was identical.
The daily water intake by animals of all groups during the experiment averaged 1200 ml per head.

All animals received a complete granular feed. In the control group, primates consumed water with a
natural regional content of deuterium equal to 150 mg / 1, and in the experimental group - with reduced to
50 mg /1. The duration of the experiment was 35 days. The experimental design is presented in table 1.

Table 1 — The scheme of the experiments, n=5

Feeding conditions
Groups

Macaca mulatta at the age of 7- 15.
Control CF* + water with a natural (regional) concentration of deuterium
Trial CF + water with reduced concentration of deuterium

*CF- complete feed.

Complete granular compound feed for the experiment was made at the production site of the FSBSI
"Research Institute of Medical Primatology". In the feed used 21.4% of energy nutrition accounted for
wheat. The share of soybean meal in the structure of feed was 17.42%. Sunflower meal amounted to
13.83%. A significant part of the diet's energy - 14.39%, is skimmed milk powder. The diet is balanced in
energy by the introduction of sunflower oil, which amounted to 0.8%. The remaining 32.16% of the
energy came from corn gluten - 11.24%, corn - 13.35%, egg powder - 3.3% and sugar - 4.27%.

The material for the study was venous blood, blood serum and feces of primates. Blood was drawn
from monkeys prior to the use of deuterium depleted water and 35 days after the completion of the
experiment. All blood samples (2.5-3.0 ml) were taken from the ulnar or femoral veins of animals on an
empty stomach and stabilized with a heparin solution. Laboratory studies of animal blood were performed
on an automatic hematological analyzer (Beckman Coulter, USA) of the Coulter AcT 5diff CP brand. In
order to study the effect of water with a reduced deuterium content on hematological parameters, we
determined the number of red blood cells, white blood cells, platelets, hemoglobin concentration,
hematocrit, the average volume of red blood cells, red blood cell anisocytosis, and erythrocyte
sedimentation rate (ESR). ESR was determined by the Panchenkov method.

Blood serum was obtained according to a standard method. Venous blood without anticoagulants in a
centrifuge glass tube was settled at room temperature (+15 - + 20°C) until a clot formed. A thin glass rod
was passed along the inner walls of the tube (in a circle) to separate the clot from the walls of the tube and
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centrifuged for 10 minutes (1000-1500 g). The resulting serum was poured into disposable plastic tubes
with screw caps. Using standard kits of the High Technology Inc company, the biochemical parameters
were determined on a BioChem SA semi-automatic analyzer: total protein, glucose, total bilirubin,
calcium, phosphorus.

The metabolism trial, on determining the digestibility of the nutrients of the diet, was divided into
two periods: preparatory and experimental, which lasted 5 days. The purpose of the preparatory period
was to eliminate the influence of previous feeding and to teach primates to the conditions of cage keeping.

Feces were collected daily at the same time (morning and evening), weighed and ground in a mortar.
At each collection, 50% of the homogenized mass was taken for analysis. The collected portions were
stored in the refrigerator. After the end of the experimental (registration) period, the initial moisture was
determined by drying the collected feces at 60-70 ° C to constant weight. The resulting air-dry mass was
thoroughly ground and analysed.

Experiments on animal were carried out in accordance with the requirements of the order of the
Ministry of Health of the Russian Federation No. 267 of June 19, 2003, “On the approval of laboratory
practice rules”, orders of the Ministry of Health of the USSR No. 742 of November 13, 1984 “On the
approval of the rules of work using experimental animals” and No. 48 dated January 23, 1985 “On the
control of work using experimental animals,” the ethical standards set forth in the Laboratory Practice
Rules (GLP), the Helsinki Declaration (2000) and the European Community Directives 86 / 609EEC.

The results were statistically processed using the Microsoft Excel 2010 computer program. The
differences were considered significant at a level of statistical significance p <0.05.

Results and discussion. Blood test is of great diagnostic value. The most important role in the
animal’s body is performed by blood corpuscles. The main part of the blood corpuscles are red blood
cells. Having a large specific surface area, red blood cells can adsorb numerous organic and mineral
substances and transport them to tissues. According to the results of our study at the beginning of the
experiment (table 2), the number of red blood cells in all the studied groups is within a slight increase
relative to the physiological norm (5-6.2 million in 1 mm?®), this pattern can be associated with a
significant increase in the ambient temperature by the moment the experiment begins.

Table 2 — Hematological blood values (X+Sx)

Groups
Values Riﬁféce beginning of the experiment end of the experiment
control trial control trial

Leukocytes, x10%1 5.5-13 9.8 £1.65 11.26+0.89 10.82+1.99 11.32+0.20
Erythrocytes x10'%/1 5.0-6.2 6.30+0.05 6.76+0.32 6.43+0.17 6.40+0.27
Hemoglobin, g/ 110-145 143.40+1.40 145.20+5.04 145.00+0.50 140.40+4.51
Hematocrit, 1/1 0.26-0.45 0.43+0.01 0.44+0.02 0.43+0.01 0.42+0.01
Average volume of erythrocyte, fl 52-97 67.80+0.42 65.40+2.33 68.20+0.42 66.00+£2.12
?r‘;fﬁi‘ogsyign;egm ofhemoglobin in 18-33 22.76+0.29 21.60+0.89 22.84+0.30 21.94+0.92
Erythrocyte anisocytosis, % 11-16 12.98+0.20 13.18+0.31 13.22+0.29 13.40+0.20
Platelets, x10%/1 200-400 308.40+18.15 357.20+47.30 316.00+25.62 266.00+18.13
Average platelet volume, fl 6-10 9.74+0.19 9.04+0.52 9.94+0.33 10.12+0.64
ESR, mm/h 0.5-5.0 0.89+0.10 1.10+0.27 0.91£0.12 2.60+0.78

At the final stage, the number of red blood cells became closer to the reference values and indicates
the effectiveness of the use of D-water in the experimental group, which is reflected in an increase in
resistance. The main function of erythrocyte is respiratory, inextricably linked to the properties of the
hemoglobin protein contained in them. Therefore, an important indicator is the level of hemoglobin, which
depends on the content of protein, iron, copper and cobalt in the diet, as well as on the functioning of the
liver and blood-forming organs. In our experiment, the results of the studies indicate that the level of
hemoglobin in the blood before setting up the experiment is within the physiological norm, but there is a
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slight increase in hemoglobin (HGB) in the control group after the experiment is completed. This may be
due to the above physiological increase in the level of erythrocytes in the blood.

The level of leukocytes in the blood is of great importance. The overall functioning of the immune
system directly depends on the concentration of these white blood bodies in the blood. And this means that
the level of leukocytes in the blood can also indicate the degree of protection of the body as a whole. In
our experiment, the level of leukocytes was within normal limits. But at the end of the experiment there
was a slight increase in the experimental group by 4.62% compared with the control. This phenomenon
may have a natural physiological character, since this slight increase is within the physiological norm. An
increase in white blood cell count is observed with increasing ambient temperature. This type of increase
is reversible; in this case leukocytosis is able to independently return to the normal range of values.

Platelets take an active part in blood coagulation and nonspecific defense reactions of the body. At
the beginning of our experiment, the platelet count in animals was within the range of reference indicators
(200-400 billion / liter), but before the experiment, in the experimental group there was a slight increase in
the values in comparison with the control variant by 48.8 billion/ 1. The results of blood tests at the end of
the experiment showed that in the experimental and control groups, as a result of the use of D-water, the
platelet count was within the reference values.

Erythrocyte sedimentation rate (ESR) depends on the size, volume of red blood cells, their number,
hemoglobin concentration in the red blood cells, viscosity and other factors. In connection with the
optimal picture presented by the above indicators (table 2), ESR is within normal limits (0.5-5.0 mm / h).
A slight increase in the values of hemoglobin, erythrocytes and leukocytes, and the level of hematocrit in
the blood of monkeys of the experimental groups within the upper limits of physiological norms may
indicate that water with a reduced concentration of deuterium stimulates erythropoiesis and leukopoiesis,
without changing the stability of hematopoiesis and constancy in the composition and total amount of
peripheral blood.

Biochemical blood parameters have a certain value with internal non-communicable diseases,
intoxications, but to a greater extent reflect the level of feeding and metabolic processes. In this regard,
biochemical indicators cannot provide answers to all questions, but with the correct understanding of
physiological changes, they become a solid basis for decision-making on the development of scientifically
based norms of feeding (table 3).

Table 3 — Biochemical parameters of blood serum (X+Sx)

Groups
beginning of the experiment end of the experiment
Values - -
control trial control trial
Glucose (mmol / 1) 4.43+0.44 5.39+0.90 3.32+0.38 4.58+0.45
Bilirubin (pumol /1) 6.99+2.74 5.9242.11 6.98+1.47 4.79+2.21
Phosphorus (mmol /1) 1,17+0,19 1,29+0,10 0,61+0,12 0,48+0,13
Calcium (mmol / 1) 2,56+0,06 2,41+0,11 2,01+0,17 2,38+0,06
Protein (g /1) 89,31+8,40 89,76+6,12 80,12+1,66 101,72+5,48

Blood glucose was determined to monitor the state of carbohydrate metabolism. At the beginning of
the experiment, the glucose level was within the physiological norm. As with hematological parameters,
there is a slight increase in the experimental group. But at the end of the experiment, after applying
deuterium-depleted water, the glucose level in the experimental group approached the parameters of the
control variant with a slight deviation upward by 1.26 mmol / 1.

Bilirubin is a bile pigment formed from hemoglobin due to the breakdown of rythrocytes in the liver
cells. In our experiment, the level of bilirubin at the end of the experiment decreases by 2.19 mmol / 1,
which indicates a positive effect of D-water on primate liver cells, thereby optimizing the rate of
hemoglobin breakdown.

The level of phosphorus in the blood of primates of the experimental group at the beginning of the
experiment was slightly higher than the control option, but was within the reference values. By the end of
the experiment, the values in the experimental group decreased to the control level.
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The level of calcium in the serum depends on the content of calcium, phosphorus and vitamin D in
the diet, the state of the hormonal system, and the gastrointestinal tract. In our experiment, the level of
calcium at the beginning and end of the experiment was within the normal range. But in the experimental
group, the level of calcium is lower by 0.37 mmol / 1.

Analysis of protein metabolism showed that in the experimental group there were deviations from the
values in the control upward by 21.60 g / I of total protein levels, which indicates a positive effect of
deuterium water on the body of primates.

Daily accounting of animal feed eaten and analysis of their chemical composition made it possible to
establish the amount of nutrients consumed per day. A calculation of feces and its chemical composition
made it possible to determine the amount of digested nutrients and establish the digestibility coefficient
(table 4).

Table 4 — Digestibility of nutrients, % (X+Sx)

Indicators Groups
control trial
Crude protein 27.34+1.04 50.67+1.31
Crude fat 20.09+0.98 20.92+1.53
Crude fiber 16.88+1.01 18.00+1.81*
Crude ash 49.58+0.88 49.27+£2.01
Crude NFE 54.05+1.12 57.37+0.97*
Calcium 18.37+£1.94 53.92+2.11
Phosphorus 21.79+2.01 30.51+1.99
*p<0.05.

The digestibility of crude protein in the experimental group is 85.33% higher than this indicator in the
control group. A slight increase in digestibility is observed in the experimental group in raw fat by 4.13%.
Within such limits, there is a significant increase in the digestibility of fiber by 6.63%. The digestibility
rate of NFE in the experiment was significantly higher by 6.14%. But the highest assimilation, as can be
seen from the table, is observed for inorganic substances Ca and P.

Conclusions. The use of depleted deuterium water in the diets of primates does not lead to a
deviation of the hematological indices of rhesus monkeys relative to reference indices, and, as the studies
confirm, it has a positive effect on feed conversion and biochemical values of blood.

H. B. T'anonos!, C. B. Ceucrynos*?, H. H. Bongapenko?, U. A. Pomanenko*

P BUIBIMA-3€PTTEY HHCTUTYTHI MEMIMHAIBIK TpuMaTosorun, Coun, Pecei;
2Ky6aHb MEMJIEKETTIK arpapiiblK yHuBepcuteti, Kpacuonap, Peceli;
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KAH KOPCETKIIITEPIHE JIEUTEPUI CYBIHBIH OCEPI
7KOHE MAKAK-PE3YCTAPABIH KOPEKTIK 3ATTAPBIHBIH KOPBITBIJIYBI

AHHOTanusi. AJJaM MEH XKaHyapJiap/blH PAMOHBIHIA MOAU(UKAIMSIIAHFAH H30TONTHIK Kypambl 0ap, MbICAIbI,
IelTepuiiniy azaiifaH Kypambl Oap CyIOsl HaiiganaHy OHMOJIOTHSUIBIK IPOLECTEPIiH JKbULAaMIBIFBEIHA OCEep €Tei.
Ocpiran 0almaHbICThI, aFr3agarsl KpacHomap 00JIbIC apasiblK Majl 1 pirepiiik 3eprxana u3orontslk D/H rpagueHTTiH
MaKCaTThl KaJIBIITACYbl OHBIH CHIPTKbI dcepiepre OeifiMIeny KacHMETTEpiH apTThIpy YIIIH MaiilalaHbuTybl MYMKiH.
[MpumarTap ajgamMMeH >KOFapbl aHATOMHSJIBIK-(U3MOJIOTUSIIBIK YKCACTBIKKA K€, COHJBIKTAH aJaMHBIH OpTYpJi
MATOJIOTHSUIBIK JKOHE YBITTHI JKaFAailapblH OWHATY YILIIH TanThpMac YJTi OOk TaOblIagbl. 3epTTEY/IiH MaKcaThl —
KypaMbIHIa JCHUTEepHil Oap CyAbIH MaKaK-pe3yC KaHBIHBIH MeMaTOJIOTHSUIBIK KOHE OMOXHMUSIIBIK KOPCETKIIITEPiHE
’KOHE PallMOHHBIH KOPEKTIK 3aTTapbIHbIH KOPBITBUTYbIHA 9cepiH 3epTTey. bakpuiay ToObiHAa npuMatTap 150 mr/in Tex
TabuFn alMaKThIK neiirepuit 6ap cyapl, an Taxipubenik tonrta 50 Mr/n neiiH TOMEHIETUITeH CyIbl TYTHIHABL
OKCHEepUMEHT Y3aKTHIFBI 35 TOYJIKTI Kypaabl. 3epTTey VIIIH MaTepuall KOKTaMBIPJIbIK KaH, KaH CapbICybl JKoHE
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npuMar HOXKIicl Oomapl. MaiiMpuiiaH imieTiH Jaeiftepuit CyblH KoiiiaHy OacraiFaHra JediH KoHe Taxipube
asKTaJFaHHAH KeHiH KaH anblHabl. KaHHBIH 0apisik yiritepi (2.5-3.0 1) MIBIHTaK HEMECE CaH TaMBIPbIHAH ajIbIHFAH
JKOHE TernapuH epiTIHAICIMEH TypakTaHAbIpbulFaH. JKaHyapiapIpblH KaHIApbIHBIH 3€pTXaHANBIK 3€pTTEyNepiH
«Beckman Coulter», USA ¢upmanbiy CoulterAcT S5diffCP mapkacblHBIH aBTOMAaTThl I'eMaTOJOTHSUIBIK aHaIH-
3aTropbiHIa Kyprizingi. Jledtepuit Meiepi TOMEH CYABIH T'€MaTOJIOTHSUIBIK KOPCETKIIITEpPre acepiH 3eprrey
MakcaThIHAa 013 3PUTPOLUTTED, JICHKONUTTEP, TPOMOOIIUTTEP CaHBIH, FTeMOTIIOONH KOHIICHTPAIMICHIH, TeMaTOKPHT,
SPUTPOLMUTTEPIIH OpTAIlla KOJIECMiH, 3PUTPOLUTTEP aHU3OIUTO3BIH, SPUTPOIMTTED IOTY KBUIIAMIBIFBIH aHBIKTA/IBIK,.

BanancThIK To)ipuOe eki ke3eHre OeuiHi. JlalbIHIBIK Ke3€HI — AJIIBIHFBI a3BIKTaHIBIPYIBIH 9CEPiH OOIIbIpMay
JKOHE JKaCyIIallbIK YCTay JKaFJaiilapblHa MpUMaTTapAbl yipery ymriH. ToxipuOemik Ke3eHi — TYTHIHBUIFaH JKeMII,
OeJIHTeH IKCKPEMEHTTEP i MYKHUAT ecerke aimy. Hoxic KyH calibiH Oip yaKbITTa (TaHEPTEH JKOHE KEIKe) JKHHAIIBII,
emmrer;, Ycakramrad. OpOip >KMHAKTa TalJayFa TOMOTeHW3aIsuiaHraH MaccavblH 50 % aneiHapl. JKunanran
MOPIHsUIAP TOHA3BITKBIIITA CAKTa bl TOKIprOeITiK (€CenTiK) Ke3eH asKTaJFaHHaH KeHiH )KHHAIFaH HOKicTe OacTar-
KbI sUTFAIEl 60-70 °C ke3iHae TypakThl Maccara AeWiH KeNTipy apKbUIbI aHBIKTabl. AJBIHFaH aya-KYpFaK MacCaHbI
MyxkusT ¥cakrar, TajgayFa xioepiiui.

KypambiHia nefiTepuii azaiifan CyIbIIPUMATTAPIbIH PAIlMOHBIHA CHI13Y KEMHIH KOHBEPCHSICHIHA KOHE KAHHBIH
OMOXUMUSUIBIK KOPCETKILITEPIHE OH 9CEp ETETIHI aHBIKTAJJIbI.

Tyiiin ce3mep: KOPBITHUTY, XKeM, KaH, KOCHaiap, MPUMaTTap, MaKak-pe3ycrap, ACHTepHil MeJIepi TOMEH Cy,
KaHHBIH T'€MaTOJIOTUSUTBIK JKOHE OMOXMMUSIIBIK KOPCETKIMITEPI.
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BJIUSTHUE JEATEPUEBOMI BOJIbI HA IOKA3ATEJIM KPOBH
N NEPEBAPUMOCTD IIUTATEJBHBIX BEHIECTB MAKAK-PE3YCOB

AHHOTanusi. Vcnone3oBaHue B palMOHE YEJIOBEKA M XKMBOTHBIX BOJBI C MOJU(DUIMPOBAHHBEIM H30TOIMHBIM
COCTaBOM, HAIpHUMeEp, CO CHW)KEHHBIM COJEPXKAHUEM JICHTEpHsl, BIUIET Ha CKOPOCTh OMOJIOTMUECKHX Ipoleccos. B
CBSI3H C 9THM, LieJIeHarpaBieHHoe GopmupoBanne n3otonHoro D/H rpagnenTta B opraHn3Me MOKET OBITh NCIIONB30-
BAaHO AJIS TOBBILCHMS €0 aJaNTAHOHHBIX CBOMCTB K BHEIIHMM BO3JICHCTBHAM. IIpuMaTsl 007agar0oT BBICOKMM
aHATOMO-(U3HOJIOTHYECKHM CXOJCTBOM C YEIIOBEKOM, TIOATOMY SIBIISIFOTCSI HE3aMEHUMOM MOJIEIIBIO /ISl BOCTIPOM3BE-
JICHUS Pa3JINYHBIX TATOJOTMYECKUX U TOKCHYECKUX COCTOSHUM deoBeKa. Llepro ucciaejoBaHus SBISUIOCh U3Y4YEHHE
BIIMSIHUSL BOJBI C TOHIDKEHHBIM COZEp)KaHHEM HEHTepHs Ha reMaToJOTHYecKue M OMOXMMHHYECKHE I10Ka3aTelH
KPOBH MaKaK-pe3ycOB M Ha IEpPEBAPHMOCTb IHUTATENbHBIX BEIIECTB pPAllMOHA. B KOHTPOJIBHON Tpymme HmpuMaThl
MOTPEOISUTH BOLLY C €CTECTBEHHBIM PETHOHAJIBHBIM COJIEPXKAaHUEM AedTepus, paBHOM 150 Mr/i, a B ONBITHOW IpyIi-
e — ¢ MOHWKEHHBIM 70 50 Mr/i. J[UTeNnbHOCTh IKCIEPUMEHTa COCTaBWIa 35 cyTOK. MarepuaaoM Jyis MCCIIen0-
BaHMs CIY)KWIa BEHO3Has KpOBb, CHIBOPOTKAa KPOBM M Kajl mnpumaroB. KpoBp y o00e3psH Opanu no Haudana
pUMeHeHHs1 00eTHEHHON NIelTeprueBOil BOABI U MOCIE 3aBeplIeHus onbiTa. Bee o0pasisl kposu (2,5-3,0 M) Obun
B3ATHl U3 JIOKTEBOW 10O M3 OEQpeHHON BEHBI >KMBOTHBIX HATONIAK M CTaOWJIM3UPOBaHBI PACTBOPOM TIelapHHA.
JlabopaTopHbIe HCCIIeIOBaHUs KPOBH >KMBOTHBIX MTPOBOAMIN Ha aBTOMAaTHYECKOM I'€éMaTOJIOTHYECKOM aHaIN3aTope
¢dupmer «Beckman Coulter», USA mapku CoulterAcT 5diffCP. C nensto u3ydeHus BIASIHUS BOABI C TIOHIKEHHBIM
COJICp)KaHWEeM JeWTepHss Ha TIeMaTOJIOTHYECKHE I[I0Ka3aTeI HaMU OIPENeNISUINCh KOJIMYECTBO BPUTPOLUTOB,
JIEWKOIIUTOB, TPOMOOIIUTOB, KOHIIEHTPAIUA T€MOIJI00NHA, TeMaTOKPUT, CPEIHUN 00BEM IPUTPOLIUTOB, AHU3OLUTO3
IPUTPOIUTOB, CKOPOCTh ocenanus spurpounton (COI).

banaHCOBBIN ONBIT pa3zessuii Ha ABa meproaa. [1oAroToBUTENBHBIN — U UCKIIIOUEHHS BIMSHHS MPEALIECT-
BYIOIICT'O0 KOPMJICHUSA U MPUYYCHHUA NPUMATOB K YCIIOBUAM KJIIETOYHOTO COACPIKAHUA. OIBITHBIN — JJIA TIPOBCACHUA
TIIATEIBHOTO y4éTa NOTPeOIEHHOr0 KOpMa, BBIJIETICHHBIX IKCKpEeMEHTOB. Kas coOupaiyi exeJHEBHO B OJJHO U TO XKe
BpeMsi (YyTpOM W Be4YepoM), B3BELIMBAJIM M pacTupaiu B crynke. [Ipu kaxkmom cOope Ha aHanmu3 Opamu 50%
TOMOT€HU3UPOBaHHOM Macchl. CoOpaHHbIE TTOPIMH XPaHWIM B XONOoaWIbHUKE. [locie OKOHYaHus ONBITHOTO (Y4&€T-
HOT'0) IepHo/ia B COOpAHHOM Kajie ONpeAeisiIM epBOHaYaIbHY0 Biary BeicymmBaHueM mpu 60-70°C 1o nocTosH-
HOH Macchl. [1orydeHHyI0 BO3AYIIHO-CYXyIO Maccy TIIATEIbHO pPa3MalIbIBAIN 1 TIEPEIaBaIl Ha aHAIIN3.

YCTaHOBIIEHO, YTO BBEJCHHE B PAallMOH IPHMAaTOB BOABI CO CHIDKCHHBIM COJEPKAHHEM ACHTEpHsS IOJIOKH-
TEJILHO BIIMSIET HA KOHBEPCHIO KOPMA M OMOXMMHUYECKUE TIOKA3aTENH KPOBH.

KiroueBble cjI0oBa: nepeBapuMOCTb, KOPMa, KPOBb, J0OABKHU, IPHUMATHI, MAKaKH PE3yChl, BOJA C TOHWKEHHBIM
CoJiep)KaHUEeM JEHTEPHsl, TeMAaTOJIOTNIECKHE N OMOXUMHUIECKUE [TOKA3aTEIH KPOBH.
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