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Abstract. The effect of use of complete feed with different lysine and methionine
levels on the hematological and biochemical indicators of rainbow trout blood is
studied in the article. The aim of the experiment was to establish the effect of different
levels of amino acid nutrition of commercial rainbow trout on hematological and
biochemical indicators of its blood. For this purpose, five experimental groups were
formed by the analog method. The study lasted 210 days and was divided into two
periods: equalizing (10 days) and basic (200 days). In the equalizing period, the trial
fish consumed feed of the control group. In the basic period of the experiment, the level
of lysine and methionine in the production feed ranged from 2.5 to 2.9 % and from 0.8
to 1.0 %, respectively.

It was found that the different content of lysine and methionine in the diets of two-
year-old rainbow trout did not cause significant changes in biochemical indicators of
blood. The increase in the content of limiting amino acids in the combined feed of
young rainbow trout caused slight deviations in hemoglobin content compared to
control. The analysis of the obtained results revealed the highest content of
erythrocytes (1.28 T/1) in the blood of specimen of experimental group 5, the level of
amino acids in combined feeds was the lowest. Its highest content was found in the
blood plasma of trout of experimental group 4, which received combined feed with a
content of 2.8 % lysine and 0.95 % methionine. The concentration of total protein in
the blood serum was almost the same in all experimental groups of commercial
rainbow trout. It was found that different levels of amino acid nutrition of rainbow
trout did not affect the dynamics of changes in the blood cell morphology differentials.

Key words: Commercial rainbow trout, fish feeding, combined feed, lysine,
methionine, hematological indicators, blood cell morphology differentials,
biochemical indicators of blood

of nutrients of combined feed allows to
obtain high-quality marketable products

Background of the article and
analysis of recent studies and

publications. Observance of optimal
conditions of rearing and well-balanced
feeding are important factors influencing
the intensity of fish growth. Rational use
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in a short time. Hematological and
biochemical indicators of rainbow trout
blood are important for assessing the
quality of feeding [1].
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Blood is a sensitive and informative

indicator of the body state, responds
quickly to changes of both exogenous
and endogenous factors. The dynamics
of biochemical indicators can serve as a
marker of the body state of fish,
characterize the quality of feeding.
Biochemical studies of blood serum are
important for characterization of the
overall condition of the body of two-
year-old rainbow trout, which make it
possible to obtain additional data on the
physiological state of fish. Blood
proteins  regulate  colloid-osmotic
pressure in the body, maintain a pH
balance, perform a transport function.
Plasma proteins can serve as a reserve of
amino acids [2-4].

Thus, the study of the influence of

different amino acid nutrition of
commercial rainbow trout on
hematological and biochemical

indicators is necessary to determine the
need of fish for lysine and methionine in
order to ensure the successful activity of
cold-water fish farms in Ukraine.

Materials and Methods of
Studies. Experimental studies on two-
year-old rainbow trout Oncorhynchus
mykiss  (Walbaum, 1792)  were
conducted in the farm “Shipot” of the
Perechynsky district of the Zakarpatska
Oblast.

The aim of the scientific and
economic experiment was to establish
the effect of different levels of amino
acid nutrition of commercial rainbow
trout on hematological and biochemical
indicators of its blood.

For this purpose, five experimental
groups were formed by the analog
method (Table 1). In the equalizing
period, the trial fish consumed combined
feed of the control group, where lysine
and methionine levels were the same. In
the basic period, fish of all groups
received a similar diet, except for the
lysine and methionine level therein. The
mentioned amino acids were added in
one or another proportion, as provided
by the flow diagram of the experiment.

1. Flow Diagram of Scientific and Economic Experiment

Fish-holding Average Periods of the experiment
density weight at equalizing basic
_ At the the. (10 days) (200 days)
Fish group beginning of beglnfnmg content in 1 kg combined feed, %
experiment, 0 lysine | methionine | lysine | methionine
. 5 | experiment,
specimens/m g

1- control 50 53 943 17 2.7 0.90
2- experimental 50 53.442.86 2.5 0.80
3- experimental 50 54.243.74 2.7 0.9 2.6 0.85
4- experimental 50 52.7+3.29 2.8 0.95
5- experimental 50 54.0+3.06 2.9 1.00
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The  nutrient  density  of
experimental production feed is shown
in table 2.

2. Content in 1 kg of combined feed, %

Indicator Group

1 2 3 4 5
Metabolic energy, MJ 17.00 17.00 17.00 17.00 17.00
Crude protein 48.00 48.00 48.00 48.00 48.00
Crude fat 18.00 18.00 18.00 18.00 18.00
Crude fiber 2.40 2.40 2.40 2.40 2.40
Calcium 1.80 1.80 1.80 1.80 1.80
Total phosphorus 1.20 1.20 1.20 1.20 1.20
Lysine 2.70 2.50 2.60 2.80 2.90
Methionine 0.90 0.80 0.85 0.95 1.00
Vitamin A, thous. IU 10 10 10 10 10
Vitamin Ds, thous. 1U 3 3 3 3 3
Vitamin E, mg 200 200 200 200 200

Feeding of rainbow trout in the
study period was performed 4-6 times a
day, in the day time at regular intervals.
The required amount of feed was
calculated according to the indicators of
individual fish weight and ambient
temperature at the time of feeding.

Weighing of the experimental trout
was performed every 10 days on
electronic scales in a calibrated container
with water, with an accuracy of 0.1 g.
Rearing of commercial two-year-old
ones was performed in ponds with an
area of 100 m? at a fish-holding density
of 50 specimens/m? and a water level of
1 m. The total number of trout in
experimental studies was 25 thousand
specimens. The housing conditions of
the experimental fish met the regulatory
requirements in salmon farming [5-6].

Blood samples were taken from the
heart using an injection needle inserted
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from the abdomen side along the sagittal
line between the pectoral fins. Heparin
was used as an anticoagulant.

The concentration of erythrocytes
was determined by tube method using a
storage solution, a microscope and a
Gorjaev’s chamber, leukocytes were
determined by an indirect method on a
blood film, hemoglobin was determined
by a hemoglobin cyanide method on a
spectrometer. In addition, total protein in
the blood serum was determined with a
refractometer [7-8].

The indicators of constructive
metabolism, namely: Glucose in the
blood of fish was determined according
to the method of I. P. Kondrakhin et al.
[8]. The method principle is based on the
ability of glucose oxidase, oxidizing, to
form a complex compound that turns the
solution pink. The color intensity of the
solution is proportional to the glucose
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content in the sample. The concentration
of glucose in the blood was calculated by
a standard solution in mmol/l. The
content of total protein in the blood
plasma of fish was determined using
reagent Kkits from Lachema (Czech
Republic) and standard solutions of
substrates.

The research results were processed
according to the method of variation
statistics [9] wusing the software

STATISTICA 7.0. and MS Excel with
the use of built-in statistical functions.

Research results and their
Discussion. The results of performed
hematological studies also indicate that
the different content of lysine and
methionine in the diets of two-year-old
rainbow trout does not cause significant
changes in  the  morphological
composition and biochemical indicators
of the blood (Table 3).

3. Hematological Indicators of Two-Year-Old Rainbow Trout, n=5

Indicator Groups
1 2 3 4 5
Erythrocytes, T/1 1.18+0.01 | 1.21£0.06 1.25+0.04 1.19+0.05 1.28+0.09
Hemaoglobin, g/l 11443.25 116+4.01 110+£3.93 12442 .87* 121+£3.05
Leukocytes, g/l 22.1+0.9 | 22.6+0.66 22.84+0.75 24.6+0.93 23.9+0.91
Phagocytic activity, % | 43.2+2.01 | 45.6+3.12 46.3+2.85 46.8+2.71 45.94+2.03

*p< 0.05 compared with group 1

However, it was found that the fish
from experimental group 2 and 3 have a
slightly increased content of
erythrocytes in the blood from 1.21 T/I
to 1.25 T/I, compared with analogues of
the control group.

The use of combined feed with
lysine and methionine levels of 2.8 and
0.95%, respectively, in feeding of
experimental fish led to a decrease in the
number of erythrocytes in the blood.
Thus, in the blood of trout from
experimental group 4 it was 1.19 T/ |,
which is 1.7-5.0 % less compared to
similar indicators of fish from
experimental groups 2 and 3.
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A similar consistent pattern was
also observed for the level of
hemoglobin in the blood plasma of fish.
Thus, its highest content was found in
the blood plasma of trout from
experimental group 4. The increase in
the content of limiting amino acids in the
combined feed of young rainbow trout
caused slight deviations in hemoglobin
content compared to control. Thus, the
lowest level of hemoglobin (110 g/l) was
found in the blood of fish from
experimental group 3, in the combined
feed of which the lysine level was 2.6 %
and methionine level — 0.85 %.

Our studies also found that
increasing the levels of amino acid
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nutrition of two-year-old rainbow trout
did not significantly affect the
concentration of leukocytes, although it
should be noted its slight positive effect
on their number in fish from
experimental groups 4 and 5.

Therefore, the use of combined
grower feed in feeding of commercial
rainbow trout with different content of
lysine  and methionine did not
significantly affect the morphological
indicators of the blood.

Recently, great importance is given
to the study of the interior indicators of

fish as effective tests, which can be
judged at an early age on their breeding
and productive value. Among them,
blood enzymes are of particular interest
because they characterize the intensity of
metabolic processes in fish body.

The results of our studies (Table 4)
indicate that different levels of limiting
amino acids (lysine and methionine) in
the diets of two-year-old rainbow trout
during the period of their rearing do not
significantly affect the biochemical
composition of the blood.

4. Biochemical profile of blood of experimental groups of rainbow trout, n=5

Indicator Groups
1 2 3 4 5

Albumins, g/l 26.2+1.05 | 25.4+0.96 | 26.1£0.98 | 27.12+1.11 | 27.03+1.03
Globulins, g/l: 37.8+1.44 | 36.2£1.36 | 36.8+1.33 | 39.1£1.59 | 38.4+1.73
a-globulins 13.01+£0.99 | 13.91+1.01 | 13.44+0.66 | 13.88+0.79 | 13.96+0.88
B - globulins 13.93+£1.01 | 14.02+1.11 | 14.11£0.96 | 14.75+1.15 | 14.06+1.21
y-globulins 10.86+£0.77 | 8.27+£0.96 | 9.25+0.79 | 10.47+1.03 | 10.38+0.96
Albumin-globulin ratio 0.66+0.02 | 0.58+£0.01 | 0.61+0.02 | 0.68+0.03 | 0.71+0.03
Alanine aminotransferase, 53.2+1.71 | 52.8+1.75 | 53.9+1.83 | 58.6+1.58* | 58.3+1,28*
U/L
Aspartate 84.6+2.01 | 81.8+2.12 | 83.6+2.43 | 89.1+£2.19 | 88.4+2.58
aminotransferase,U/L
Glucose, mmol/I 4.01£0.66 | 3.92+0.71 | 4.11+£0.83 | 4.32+0.74 | 4.30+0.52
Carotin, mg% 0.54+0.03 | 0.51£0.01 | 0.56+0.02 | 0.63£0.03 | 0.61+0.01
Tota| Calcium’ mmol/l 2.6+0.44 2.4+0.31 2.7+0.71 2.84+0.48 2.7+£0.33
Inorganic phosphorus, 3.3+0.51 3.1+0.28 3.440.52 3.6+0.58 3.4+0.69
mmol/I
Iron, mmol/l 26.2+1.03 | 25.8£1.66 | 25.9+1.81 | 27.1£1.92 | 26.9+1.84

*p< 0.05 compared with group 1

In order to characterize the general
state of the body of two-year-old
rainbow  trout, we conducted
biochemical studies of blood serum.
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The concentration of total protein in
the blood serum was almost the same in
all experimental groups of commercial
trout. However, it was noted that
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increase in lysine and methionine levels
in the combined feed of fish
(experimental groups 4 and 5)
contributed to a slight increase in the
content of total protein in the blood
serum.

The increased content of glucose in
the blood of fish from experimental
groups 4 and 5 attests the activity of
metabolic processes in the body of trout,
and as consequence - the balance of
limiting amino acids in combined feed.
Its highest content (4.32 mmol/l) was in
the blood of trout from experimental
group 4, the combined feed of which
contained 2.8 % lysine and 0.95 %
methionine.

However, it was found that the
content of globulins in the blood of fish
increases up to 39.1 g/l compared with
analogues of the control group (37.8 g/l)
with increasing the level of lysine and
methionine in the diet of rainbow trout.
The similar consistent pattern was also
observed for the content of albumins in
the blood plasma. Thus, the highest

content of albumins was found in the
blood plasma of fish from group 4,
which received complete feed with the
increased level of lysine by 0.1 % and of
methionine by 0.05 %.

Therefore, the use of combined
feed in feeding of rainbow trout with
different content of lysine and
methionine did not significantly affect
the morphological and biochemical
indicators of the blood.

The similar consistent pattern was
also established in the assessment of
white blood indicators of two-year-old
trout (Table 5).

Moreover, it was found that
different levels of amino acid nutrition of
rainbow trout did not affect the dynamics
of changes in the blood cell morphology
differentials. It was found that the
increase in lysine and methionine levels
in combined feed fed to two-year-old
trout was accompanied by a slight
increase in the count of white blood
cells, lymphocytes and monocytes in
their blood.

5. Dynamic pattern of the differential leukocyte count and content of total
lipids in the blood of two-year-old trout,n =5

Indicator Groups
1 3 4 5
Leukocytes, g/l 22.1+0.9 | 22.6x£0.66 | 22.8£0.75 | 25.1£0.93* | 23.9+0.91
Neurofils, % 18.3+1.31 17.9+€1.12 | 18.1+1.32 18.6+£1.35 18.4+1.44
Polymorphonuclear, % 3.8+0.66 3.7+0.68 3.9+0.52 3.9+0.87 3.8+0.79
Lymphocytes, % 62.1£2.12 | 60.8+2.31 | 61.9£2.18 62.44+2.36 62.6+2.21
Monocytes, % 17.9£1.08 | 17.6+1.11 | 17.8+1.09 18.1+1.23 18.3+1.31
Total lipids, mmol/Il 4.3+0.23 4.2+0.32 4.3+0.41 4.4+0.36 4.5+0.47

“p< 0.05 compared with group 1
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In addition, the level of total lipids
remained unchanged and was 4.3 mmol/I
in the blood of fish of the control group,
and in the blood of the experimental
groups, this indicator was in the range of
4.2-4.5 mmol/l.

Conclusions

1. It is proved that the content of
erythrocytes in the blood increases from
1.21 T/l to 1.25 T/l with an increase of
the lysine level up to 2.5 and 2.6 % and
the methionine level up to 0.8 % and
0.85 % in the diet of fish.

2. The lowest level of hemoglobin
(110 g/l) was found in the blood of fish
from experimental group 3, in the
combined feed of which the lysine level
was 2.6 % and the methionine level was
0.85 %.

3. It was found that the content of
globulins in the blood of fish increases
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TEMATOJIOI'TYHI TA BIOXIMIYHI IOKA3HUKHU KPOBI
PAUIY X KHOI ®OPEJII 3AJIEKHO BIJI PIBHIB
JI3UHY I METIOHIHY Y KOMBIKOPMAX
B. M. Konapariok

Anomauin. Baschugumu yunHukamu, wo 6nIU8a0ms Ha iIHMEHCUBHICMb POCTY
pUbU € 0OMPUMAHHA ONMUMATLHUX YMOB BUPOULYBAHHS A NOBHOYIHHO 30AIAHCOBAHOT
eooigni. Payionanvie UKOPUCMAHHA NONCUBHUX PEUOBUH KOMOIKOPMIE 00380/1€
ompumamu AKiCHy Mo8apHy npooyKyilo y Kopomki mepminu. I'emamonociuni ma
OIOXIMIUHI NOKASHUKU KPOBI pauldydiCHOI ¢hopeni mMarome 8axciuse 3HAYEHHS OJis
OUYIHKU AKOCMI 20016]li.

Kpos € uymaueum ma ingpopmamuHum iHOUKAMOPOM CMAHY OpPeaHI3MY,
WBUOKO peazye Ha 3MIHU K eK302eHHUX, MaK I eHOO2eHHUX YUHHUKIG. J[unamixa
OIOXIMIMHUX NOKAZHUKIE MOdCe CLy2y8amu MAapKepoM CMAHy opeaHizmy puo,
xapaxkmepusygamu sKicmv 200i6ni. [ Xapakmepucmuku 3aeaibHo20 CMAHY
Opeamizmy 080NIMKI6 patioyicHoi ¢openi eazomumu € OIOXIMIUHI OOCAIOHNCEHHS
CUPOBAMKU KPOBI, WO O0aiomb MONCIUBICMb OMPUMAMu 000amKo8i 0aHi Npo
Qizionociunuti cman pubu. binku Kposi pe2yniooms KOJLOIOHO-0CMOMUYHUL MUCK 8
opeanizmi, niompumyroms pignosazy pH, euxonyrome mpancnopmuy ¢yukyiro. binku
NIA3MU KPOBL MONCYMb CY2Y8aAmMu pe3ep8om AMiHOKUCIOM.

Taxum yuHoM, BUSUEHHS NUMAHHS 8NJIUBY PIZHO20 AMIHOKUCTIOMHO20 HCUBTEHHS
MoeapHoi  patldyscHoi ¢hopeni Ha eemamonociuni ma OIOXIMIYHI NOKASHUKU €
HEOOXIOHUM O/l BU3HAYEHH nompeodu pudu 6 JNi3UHI ma MemiOHIHI 3 Memoro
3abe3neuenHss YCHIWHOI OISIbHOCMI  XOJOOHOBOOHUX PUOHUYBKUX 20CNO0APCME
Ykpainu.

Excnepumenmanvui  0ocniodcenHss Ha — 080AIMKAx — patdoyixicHoi  ¢hoperi
Oncorhynchus mykiss (Walbaum, 1792) npoeedeni 6 ymosax eocnodapcmea
«lllunomy Ilepeuuncvxoeo pationy 3akapnamcvkoi odracmi.

Memoio Hayko80-20cnodapcoko2o 00ciioy nepeddauanocs 6CMaHO8UMU GNIUSB
PI3HUX PIBHIB AMIHOKUCIIOMHO20 JHCUBNIEHHS MOBAPHOI paudyxicHoi ¢hopeni Ha
2eMamono2iyni ma OioXiMIYHI NOKA3HUKU iX KPOGI.

s yvoeo 3a memooom ananocie 6yno cgpopmosano n’samo ni0OOCIIOHUX SPYN.
V 3pisnsnvuuil nepioo niodociiona puba cnoxicusana KOMOIKOpM KOHMPOIbHOL 2pYNU.
B ocnosnuti nepioo oocnidy pieenv ni3umny i MemioHiH)y Y NPOOYKYIUHOMY KOPMI
KOJIUBABCS 8i0N08I0OHO 610 2,5 00 2,9 % i 6i0 0,8 0o 1,0 %.

T'ooisnto patioyscuoi popeni 6 nepioo 0ocniddicerb nposoounu 4—6 paz na 006y,
8 OeHHUll yac yepe3 pieHi npomisxcku. HeobXxioHy Kinbxkicmv Kopmy po3paxosysaiu
8IONOBIOHO 00 NOKA3ZHUKIE THOUBIOYALHOI MacU pub ma memnepamypu cepedosuuia
Ha MOMeHMm 200i6]i.

3pa3zxu Kposi 8i0dbupanu iz cepys 3a 00NOMO2010 iH EKYIUHOI 20IKU, SIKY 8800UIU
i3 4epeBHOi CMOPOHU NO CA2IMANLHIU AIHII MidC epyOHUMU niasyamu. B axocmi
AHMUKOARYNAHMA BUKOPUCTNOBY8ANIU 2ENAPUH.

Konyenmpayiro  epumpoyumie  eusnHauanu npodipKoGumM  mMemooom i3
BUKOPUCMAHHAM KOHCEPBYIOU020 PO3UUHY, MIKpocKony i kamepu I opsacaa, netikoyumu
— HENpAMUM MeMOOOM HA MA3K) KPOBi, 2eMO2N00IH — 2eM0O2N00IHYIAHIOHUM MeMOOOM
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Ha cnekmpomempi. OKpim yb020, 3a2aNbHUll OLIOK Y CUpo8amyi Kpo8i 8U3HAYAIU
pedpaxmomempudHo.

llokasnuku naacmuuno2o 00OMIHY, a came: GMICM 2lIOKO3U 6 Kposi pud
susHauanu 3a memooom 1. I1. Konopaxina i in. Ilpunyun memody 3acnoganuii Ha
30amHOCMI 2II0KO300KCUOA3U, OKUCTIOIOYUCH, YMBOPIOSAMU KOMNJEKCH) CROTVKY, KA
3a6apenioe po3uun y pooicesuil Koaip. IHmencusHicmb 3a06apeneHHs PO3UUHY
nponopyitina eémicmy 2noko3u 6 npooi. Konyewmpayiio 2noKo3u 8 Kpogi
pO3paxo8ysaniu 3a CMaHOApMHUM PO3UUHOM V MMOIb/1. Bmicm 3azanvnoco 6inky y
naasmi Kposi pub 8usHauaiu 3a 00NOMo200 Habopie peaxmusis gipmu «Lachemay
(Yecvka Pecnybaixa) ma cmanoapmHux po3uunie cyocmpamis.

Pesynomamu docnidxcenv onpaybosani memooom 8apiayitinoi Cmamucmuxy 3a
oonomozoro npozpamnoco 3abvesneuwenus STATISTICA 7.0. i MS Excel 3
BUKOPUCTNAHHAM 80Y00BAHUX CIAMUCIMUYHUX (DYHKYILL.

Pezynomamu nposeodenux cemamonociunux 00CioxiceHb c8iouams MmaKotc npo
me, wWo Pi3HULL 6MIicm JII3UH)Y MA MEMIOHIHY 8 PayioHax 080JIMKI8 paudyicHoi hopei
He BUKIUKAE CYMMEBUX 3MIH V) MOPPON0SITUHOMY CKAAOT ma OIOXIMIYHUX NOKAZHUKAX
Kposi.Pazom 3 mum, euseneno, ujo y pub 2- ma 3-i 00CnioHux epyn oewo nio8Uuuyemvcs
emicm epumpoyumie y kposi 6i0 1,21 T/n 0o 1,25 T/n, nopisnano 3 aumanocamu
KOHMPOAbHOL 2pynu.

Buxopucmanns y 200ieni niooocnionux pub KomoOikopmis i3 pienem ni3uHy ma
memioHiny 6ionogiono 2,8 i 0,95 % npu3eoouno 00 3MeHWeHHs KilbKOCHI
epumpoyumis y kposi. Tax, y kpogi ¢hopeni 4-i docnionoi epynu ein cmanosus 1,19 T/x,
wo Ha 1,7-5,0 % meHuwe nopieHaHO 3 AHALOIYHUMU NOKA3HUKamu pub 2-i ma 3-i
O00CTIOHUX 2pYN.

AHanoziuna 3aKkoHOMIpHICMb Cnocmepieanacs i 3a pigHem 2emMo2i100iHy Yy NaAaA3Mi
Kkposi pub. Tax, naueuwuil 11020 8MICM BCMAHOBIEHO V NIA3MI Kposi gopeni 4-i
oocnionoi’ epynu. 3poCmauHs 8micmy JAIMIMYIOYUX AaMIHOKUCIOM Y KOMOIKOpMAX
MON00L patidyiicHoi hopeni BUKIUKANO He3HAYHI BIOXUNEHHS 30 BMICTOM 2eMO021100IHY),
nopieusano 3 koumponem. Tax, navinudxcuutl pisens cemo2nooiny (110 2/n) scmanosneno
V Kpogi pub 3-i 00Cnionoi epynu, 6 KOMOIKOpMI AKUX pieeHb i3uHy cmanosus 2,6 % ma
memioniny — 0,85 %.

Hawumu oocnioscennamu 6yn10 maxkoxc 6CmanosieHo, wo nioGUWeHHs pPieHia
AMIHOKUCTIOMHO20 HCUBTLEHHS 0BONIMKI6 pAll0yI’CHOI (hopeni cymmeso He 8nauac Ha
KOHYeHmpayito 1etikoyumis, xoua cai0 6i03HAYUmMu He3HAYHUU NO3UMUGHUL GNIUE
1l020 Ha ix KinvKicmsb Yy pub 4-i ma 5-i 0ocnioHux epyn.

Omoice, BUKOPUCAHHSA 8 20016711 MOBAPHOI PpaulOyIHCHOL hopeni nPoOYKYItHUX
KOMOIKOpMIB 3 DI3HUM 8MICMOM JNi3UHY MA MemIiOHIHY ICMOMHO He BNIUBAN0 HA
MOP@ON0CIUHI NOKAZHUKU KPOBL.

Pesynomamu nawux oocniodxcens ceiouams npo me, wjo pi3HUU piBeHb
JUMIMYIOUUX AMIHOKUCIOM (LI3UHY Ma MemioHiHY) Y payioHax 080IIMKI8 patioyiCHOL
Gopeni npomscom nepiody iXHb020 SUPOWYBAHHS CYMMEBO He NO3HAYAEMbCA HA
OioximiuHoOMY CKIAOI KPOBL.

Konyenmpayia 3acanvroeo binka 6 cuposamyi kKpogi 6yna matisce 00HAKOBOIO 8
ycix niddocnionux epynax moeaptoi gpopeni. OOHaK 8iOMIiYeHO, w0 3POCMAHHS PIGHIE
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Kongparok B. M.
JI3UHY mMa MemioHiHy y KomoOikopmax pub (4-a ma 5-a 00cnioHi epynu) cnpusiio
HEe3HAUHOMY 3POCMAHHIO BMICMY 3A2A/IbHO20 OLIKY Y CUpO8amuyi Kposi.

Tliosuwenuni emicm 2ntoxko3u y Kposi pub 4-i ma 5-i docnionux epyn ceiouumo
npo aKmueHicmb OOMIHHUX Npoyecié 8 opeanismi ¢openi, i AK HACAIOOK — NPO
30A1AHCOBAHICINb NIMIMYIOUUX AMIHOKUCIOM ) KomOikopmax. Hatibinvwuii it emicm
(4,32 mmonv/n) 6ys y kposi popeni 4-i docnionoi epynu, komoixopm saxux micmus 2,8 %
aizuny ma 0,95 % memioniny.

Pasom 3 mum, euseneno, wo i3 3poCmaHHAM PIiGHs NI3UHY MA MEMIOHIH) 8
Payioni patioyicHoi ¢hopeni niosuugyemocs emicm 2n00yainie y kposi pub oo 39,1 a/x,
NOPIBHAHO 3 AHANI02AMU KOHMPObHOI epynu (37,8 e/n). Ananoziuna 3axonomipHicmy
cnocmepieanacs i 3a emicmom anvOyMinie y niaasmi Kpogi. Tax, naveuwuii emicm
anbOYMIHI6 BCMAHOBNIEHO Y NAA3MI Kposi pub 4-i epynu, sAKi 00epicysanu
nogHopayionHuti kKomoikopm 3 niosuuweHum na 0,1 % nizuny ma 0,05 % memioniny.

Omoice, 6UKOPUCMAHHA 8 20016/ PAUOYHCHOI ¢hopeni KOMOIKOpMIE 3 pI3HUM
MICMOM Ji3UHY MaA MEMIOHIHY ICIMOMHO He BNIUBAN0 HA MOPHON0ciuHi [ OIoXIMIUHI
NOKA3HUKU KPOGL.

AHanoeiuna 3aKoHOMIpHICMb 8CIMAHOGIEHA | 34 OYIHKU NOKA3HUKIG OIN0I KpOsi
0801imKi8 ¢hopeni. 30Kpema, 6CMAHOBIEHO, WO PI3HI PI6HI AMIHOKUCIOMHO20
JHCUBNEHHS PAUOYHCHOI popeni He 6nausaromv HA OUHAMIKY 3MIH JEeUKOYUMAPHOL
Gdopmynu Kposi. BcmanogneHo, wo 3pOCMAHHA PIGHIE NI3UHY MA MEmIiOHIHY Y
KOMOIKOpMAax, sIKi 320008Y8aU 0BONIMKAM, CYNPOBOONCYBAN0 HEe3HAUHE 30iNbULeHHS]
KIIbKOCMI V IXHIl Kpo8i netikoyumis, Timgoyumie ma monoyumis. Pigensv 3aeanvHux
Jinidie npu Yyvbomy, NPAKMUYHO 3AIUUABCA 0Oe3 3MiH, [ CMAHO8UB ) Kposi pud
KOHMPONbHOI 2pynu 4,3 MMOAb/N, a y Kpo8i OOCHIOHUX ePpYN OAHUll HNOKAZHUK
3Haxoouscs 6 mexcax 4,2-4,5 mmonw/n.

Knrwuoei cnoea: mosapna patioyscua gpopens, 200i615 pubd, KOMOIKOpMU, TI3UH,
MEMIOHIH, 2eMAMOI02IYHI NOKA3HUKU, TeUKOYUMAPHA (hopMyaa, OI0XIMIUHI NOKAZHUKU
Kposi
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