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conducted: Potassium, Sodium, Magnesium, Calcium, and anions: chlorides, sulfates, phosphates, nitrates by capillary elec-
trophoresis according to working instructions, based on the methods the company of "Lumex".

To prepare the control solution of cations and anions standard samples of the company "ICN", USA were used.

Using 500 mg/dm? lodine Potassium content in dry matter of Lemna Minor prevailed control data at 0.47 % (p<0.05).
Increasing lodine content in nutrient environment to 2000 mg/dm?® conduced to accumulation of Potassium in the biomass of
algae. The content of the element was higher than in control on 1.04 %. The difference had reliable nature.

Adding to the nutrient environment 260-500 mg/dm® of lodine led to a tendency to reduce Sodium content in the bio-
mass of Lemna Minor. The use of high doses of lodine — 1000 mg/dm® accompanied by a reliable decrease in the concentra-
tion of Sodium in the algae biomass. The difference from the control was 0.1 %.

Increasing lodine content in the nutrient environment from 260 to 1000 mg/dm?® led to a decrease in Magnesium content
in biomass LemnaMinor on 0,2 % (p<0.01) — 0.22 % (p<0.001).

It was found that doses of lodine 260 and 380 mg/dm?® most stimulated Calcium accumulation in biomass of Lemna Mi-
nor. The concentration of element was higher compared to control, respectively, 1.24 and 1.36 % (p<0.01).

In biomass from control variant Chloride content was at 1.12 %. This indicator was not detected of lodine exposure in
dose of 40 mg/dm®. Regularity was established: with increasing lodine content in the nutrient environment chlorides content
in the biomass of Lemna Minor reduced. Using nutrient environments containing lodine 380, 500 and 1000 mg/dm?® in algae
biomass chloride content decreased, respectively, on 0.19 % (p<0.01), 0.47 (p<0.001) ta 0.69 % (p<0.001).

It was proved that with increasing lodine content in nutrient environment concentration of nitrates in biomass of Lemna
Minor reduced. Using lodine in the doses of 40, 260, 380 and 500 mg/dm? it is tendency to reduce nitrate levels. Using lodine
in the doses of 1000 mg/dm? nitrate content in algae biomass decreased on 0.03 % (p<0.05).

The use of 260 mg/dm?® of lodine in the nutrient environment resulted in increase of phosphates in biomass of LemnaMi-
nor on 0.03 %. At high doses of lodine — 380, 500 and 1000 mg/dm® concentration of phosphates in algae biomass increased
in 7,0 and 9, 25 times.

The most stimulating dose of lodine that resulted sulfates accumulation in Lemma Minor biomass was 40 mg/dm?®. In
this variant sulfates concentration was higher than in control on 0.83 % (p<0.001).

Key words: biomass of alga LemnaMinor, nutrient environment, Potassium, Sodium, Magnesium, Calcium, chlorides,
sulfates, phosphates, nitrates.
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TRANSAMINASES PERFORMANCE IN BLOOD
PLASMA AND LIVER OF RABBITS

VY pesynbTaTi IPOBEIEHUX JOCIIIKEHb KPOJIiB HOBO3ENAH/CHKOI, KalihOpHIHCHKOI, paiHCHKOT MIMHIIMIIN, CPiOsicTOl
MOpiJ] BCTAaHOBJEHO, 10 HaiBuma aktuBHICTE AcCAT Oyma y miaa3Mi KpoBi KpOJIB NMOPOAM pPaAsHChKA INUHIIMAIA —
0,98 Mxmonb/roxxem®. HaiiBuma axrusmicts ATAT MIPOSIBIISIIACH Y TUTa3Mi KPOBI KPOJIiB HOBO3EJIaHCHKOI opoau. J{iuHami-
Ka akTUBHOCTI ANAT B mediHIi KpOJiB Pi3HUX MOPiJ, TaK caMmo SIK i B Tu1a3Mi, OyJia HAaBUIIOIO Y KPOJIB HOBO3ENAHICHKO1
nopoau 90-1060Bor0 BiKy. 3MiHH aKTHBHOCTI TpaHCaMiHa3 MOB’sI3aHi 31 CTPYKTYPHO-(PYHKI[IOHATBHIMH 3MiHAMH y KIIITHHAX
MEYiHKN.

Jlnst XapaKkTepHCTHKN CTAaHy OPTraHi3My TBapHH Ma€ BENMKE 3HAYCHHsS BMICT 3aranpHOro Oimka. HaliBummit moxasHuk
6yB y IIasMi KPoBi KpoJIiB cpibiscToi mopoau i craHoBus 89,7 r/aM°, B HOBO3eNaHACHKOI — 81,8 T/M°, y KpOIIiB pasHCEKOT
wHHIATE — 77,8 T/aM°, y kanidopHiiicskoi — 68,6 r/aM°, mo 6yi10 HafHIKYE TIOPIBHIHO 3 KPOJISMH {HIIMX IIOPIX.

Karwouogi ciioBa: kpoui, TpaHcamiHasu, ria3Ma KpoBi, MediHka, acrapTaTaMiHOTpaHcdepasa, anaHiHamiHoTpaHchepasa,
koedinieHt ae Pitica, 3aranbHuii GiOK.

Formulation of the problem. All amino acids, except lysine and threonine, are exposed to ami-
notransferases action. The main role of aminotransferases in animal body is to participate in the interim
amino acids converting, the basic plastic material for the proteins biosynthesis [1]. The most important are
two of them — aspartate aminotransferase and alanine aminotransferase. These enzymes carry amino groups
from aspartic acid (AST) and alanine (ALT) to a-ketoglutaric acid. They are localized in the cell hyalo-
plasm and mitochondria. So with little tissue damage their performance in blood increases. Change in se-
rum transaminases performance indicates mostly the damage to hepatocytes and erythrocytes [2]. Abnor-
mal liver function may remain unnoticed for a long time. Damage signs often appear in the later stages of
the destructive process, which hampers the aid delivery and reduces its efficiency [5].

© Fedorchenko M.M., 2016.
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The liver role in the body is extremely important. Liver is the central organ that provides protein syn-
thesis [6]. Proteins occupy very important and special place in the metabolism. They are a major compo-
nent of living matter and the material basis of the organism life processes [3]. Intensive mutual conversion
of blood proteins and tissue proteins takes place in animal body. This leads to establishing a relative equi-
librium between the number of plasma proteins and protein in tissues. The violation of protein synthesis
changes the total protein content of blood plasma [7]. Exchange of proteins in the rabbit body is in close
relationship with the growth intensity, productive qualities and is controlled by hormonal and substrate reg-
ulatory mechanisms, it is being changed with animal age and depends on genetic factors.

Analysis of recent research and publications. Determination of liver transaminases performance — is
one of the most accurate laboratory tests that are used to determine the liver condition. Given the fact that
the AST and ALT enzymes performance is the indicator of various changes in the internal organs, their
interpretation must be seen in combined aspect when studying a clearly defined organ, especially when
there are distinct clinical characteristics. Thus, high ALT performance is detected in liver cells, lower — in
the kidney, pancreas, heart and skeletal muscles, and AST performance — in skeletal muscle, heart, and vir-
tually in all parenchymal organs — liver, kidneys, lungs and brain , pancreas, and erythrocytes [5].

The literature highlights the research issues on protein metabolism enzyme performance and protein in
White Giant rabbits breed [3], but little was studied on indicators of ALT, AST and total protein content in
blood plasma and liver tissues of different rabbit breeds: New Zealand, California, Soviet Chinchilla, Silver.

The research aim —was to study the ALT and AST performance, the de Ritis ratio, the total protein con-
tent in blood plasma and liver tissues of rabbit breeds: New Zealand, California, Soviet Chinchilla, Silver.

Material and methods. The study was conducted on the rabbit breeds: New Zealand, California,
Soviet Chinchilla, Silver, which were raised in the rabbit farm "Hrehut" Ltd. (in Fastiv district of Kyiv
region). There were formed 90 days old groups of different breeds animals. All rabbits were clinically
healthy. During the experiment rabbits had free access to water and food. The animal diet was com-
plete and the same type. The blood samples and liver tissue of rabbits were taken before the study.
The blood was added with anticoagulant (heparin) and blood plasma was separated by centrifugation
(3000 rev./min. for 10 min.). The ALT, AST performance was measured in blood plasma and liver
tissues of rabbits by Raytman-Frenkel method, using standard "Felisit" diagnostic sets of reagents. The
de Ritis ratio and total protein content in blood plasma and liver tissues of different rabbit breeds was
also determined. The study was conducted by conventional methods. The obtained research results are
processed by variation statistics methods, using Student t-test [4].

Research results and discussion. The research showed that the highest AST performance was in
plasma of Soviet Chinchilla breed rabbits — 0.98 mkmol/hxcm?® (Fig. 1). The AST performance in Silver
breed rabbits was by 2.83 % different as compared with the 90 days old New Zealand breed rabbits.
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Fig. 1. The AST performance in plasma of different rabbit breeds (M+m, n=5).

The AST performance in plasma of New Zealand breed rabbits was the lowest as compared to oth-
er animal breeds.

During the study of the ALT performance in plasma of New Zealand Californian, Soviet Chinchilla
and Silver rabbit breeds it was found that the highest rate was in the New Zealand breed animals (Fig. 2).
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Fig. 2. The ALT performance in plasma of different rabbit breeds (M + m, n = 5).

California breed rabbits (p<0.01), Soviet Chinchilla breed rabbits (p<0.01), Silver breed rabbits
(p<0.001) showed lower performance as compared to the New Zealand breed rabbits.

The de Ritis ratio indicates the AST and ALT enzymes performance ratio (Fig. 3). It has a very bright
reflection of animal health, indicating the cell integrity of tissue substrates in the body [8, 9, 11].
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Fig. 3. The de Ritis ratio in plasma of rabbits (AST/ALT).

The biggest de Ritis ratio was in plasma of 90 days old California breed rabbits. The most low
value, when compared with California, Soviet Chinchilla, Silver rabbit breeds, was in New Zealand
rabbits breed.

In liver of New Zealand breed rabbits the AST performance was lower by 18.7 % as compared
with California, by 16.8 % — with the Soviet Chinchilla and by 20.5 % — with Silver ones (Fig. 4).
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Fig. 4. The AST performance in the liver of different rabbit breeds (M+m, n=5).
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Transferases are quite sensitive and informative indicators of liver damage. When determining the
dynamics of ALT performance in the liver of various rabbit breeds, there was registered that the New
Zealand animals breed figure had the highest value. The ALT performance in the liver of New Zea-
land rabbits breed was by 11.4 % higher as compared with California rabbits breed, by 8.3 % — with
Soviet Chinchilla and by 3.8 % — with Silver one (Fig. 5).
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Fig. 5. The ALT performance in the liver of different rabbit breeds (M+m, n=5).

The highest de Ritis ratio (Fig. 6) was in liver tissue of California breed rabbits.

The AST and ALT enzymes performance ratio was the lowest in New Zealand rabbits breed.

The proteins decomposition produces amino acids, which then, under the different enzymes per-
formance are exposed to transform to the end products of nitrogen metabolism — ammonia, carbon di-

oxide and water, with release of energy. [10] Therefore, the total protein content is of great importance
to characterize the state of animal body (Fig. 7).
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Fig. 6. The de Ritis ratio in liver tissue of rabbits (AST/ALT).

Indicators of total protein in the blood plasma of various rabbit breeds were characterized by a cer-
tain ambiguity. The highest rate was in Silver rabbits breed and constituted 89.7 g/dm?, which was by
9.7 % higher, as compared with the New Zealand breed. The California rabbits breed total protein con-
tent in blood plasma was recorded at 68.6 g/dm®, which was lower by 16 %, as compared with the
New Zealand breed. This figure was the lowest, when compared with other rabbit breeds.

Such changes of total protein in blood plasma may be due to the breed peculiarities of rabbits.

Protein metabolism is the integrating element of all body systems. Our research results showed
that the total protein content in liver tissue of New Zealand breed rabbits was higher by 11 % as com-
pared with California, by 4.2 % — with Silver and by 1.5 % — with Soviet Chinchilla ones (Fig. 8).

Thus changes at the biochemical level in blood plasma and liver tissue in rabbits of various breeds
are characterized by physiological specificity of each particular breed.
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Fig. 7. The total protein content in blood plasma of rabbits (M+m, n=5).
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Fig. 8. The total protein content in liver tissue of rabbits (M+m, n=5).

Conclusions and recommendations for further research. 1. The AST performance in blood
plasma was higher in 90 days old Soviet Chinchilla rabbits and ALT performance — in New Zealand
rabbits breed.

2. The highest total protein content was in the blood plasma of Silver rabbits breed, and in liver tissue — in
rabbits of New Zealand breed. These changes may be related to breed characteristics, as these breeds belong
to different directions of productivity. New Zealand and California rabbits belong to breeds of meat produc-
tivity and Soviet Chinchilla and Silver — to meat-skin ones. Therefore we can assume, that these indicators
changes testify the heterogeneity of amino transfer biochemical processes in rabbit body tissues cells.

It is advisable to carry out more advanced studies of other organs and systems of different rabbit
breeds in age comparative aspect.
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AKTHBHOCTH TPAHCAMHHA3 B INIa3Me KPOBH H NMeYeHH KPOJHKOB

M. H. ®egopuenko

B pesynbpraTe npoBeIeHHBIX UCCIEAOBAHUN Ha KPOJIMKAX HOBO3EJAHICKOH, KaIn(OPHUNCKOM, COBETCKOH IIMHIIMILIBL,
cepedpHcTOl TOPO YCTaHOBJIEHO, YTO caMasi BRICOKas akTHBHOCTh ACAT Oblia B TI1a3Me KPOBH KPOJMKOB MTOPOJIBI COBETC-
Kast mrHIIDIa — 0,98 MKMonb/axeM . Camast BBICOKas akTHBHOCTh ATAT TIpOSIBIISIACH B TUIA3Me KPOBH KPOJIHKOB HOBO3E-
naHACKOH moposl. [nHaMuKa akTHBHOCTH ATAT B medeHM KPOJIMKOB Pa3MYHBIX TOPOJ, Tak K€ KaK M B IUTa3Me, Obina
caMoif BBICOKOH y KPOJIMKOB HOBO3EJNAHICKON mopoasl 90-cyTogHOro Bo3pacrta. Vi3MeHeHHs aKTHBHOCTH TpaHCaMHHA3 CBS-
3aHBI CO CTPYKTYPHO-(YHKIMOHAIBHBIMH H3MEHEHUSMH B KJIETKAX ITEUYEHH.

JI7ist XapaKTEepUCTHKU COCTOSIHUSI OPTaHU3Ma KHMBOTHBIX UMEET OOJIbIIOe 3HAYCHUE cofiepkanue obiero oenka. Camblit
BBICOKHIA MOKa3aTesib ObUT B MJIa3Me KPOBU KPOJIMKOB CEPeOPUCTOM mopoasl U cocTaBui 89,7 r/aM°, B HOBO3CIAHICKOMN —
81,8 r/mn’, Y KPOJIMKOB COBETCKOW IIMHIIMIIIBI — 77,8 /v, y xanudpopHuiickoit — 68,6 /am°, uTo GBLIO CaMO€e HU3KOE 10
CPaBHEHHMIO C KPOJIMKAMH JPYTHX MOPOJ.

KnrodeBble cj10Ba: KpOIMKY, TPAaHCAMHHA3HI, IIa3Ma KPOBH, IT€YEHb, aclIapTaTaMHHOTpaHC(epasa, aTaHHHAMIHOTPAH-
chepasa, koo durment ne Putnca, o6mmuit Gemoxk.

Transaminases performance in blood plasma and liver of rabbits

M. Fedorchenko

The conducted research on rabbits of New Zealand, California, Soviet Chinchilla and Silver breeds showed that the
highest AST performance was in plasma of Soviet Chinchilla rabbits breed — 0.98 mkmol/hxcm®. The highest ALT perfor-
mance was manifested in plasma of New Zealand rabbits breed. Dynamics of ALT performance in the liver of rabbits of dif-
ferent breeds as well as in plasma was the highest in 90 days old New Zealand rabbits breed. Changes in the transaminases
performance are associated with structural and functional changes in the liver cells.

Total protein content is important to characterize the condition of animal body. The highest rate was in the blood plasma
of Silver breed rabbits and constituted 89.7 g/dm3, in New Zealand breed — 81.8 g/dm3, in Soviet Chinchilla rabbits —
77.8 g/dm®, in California breed — 68.6 g/dm?, which was the lowest as compared to other rabbit breeds.

Key words: rabbits, transaminases, blood plasma, liver, aspartate aminotransferase, alanine aminotransferase, the de Ri-
tis ratio, total protein.
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