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TRANSAMINASES PERFORMANCE IN BLOOD
PLASMA AND LIVER OF RABBITS

V pesynbTari IPOBEIEHUX JOCIIKEHb KPOJIB HOBO3ENAH/CHKOI, KalihOpHIHCHKOI, paIiHCHKOI MIMHIIIIN, CPiOIsICTOl
MOPiA BCTaHOBJIECHO, IO HaiBuima akTuBHICTE ACAT Oyna y mima3smi KpoBi KpOJdiB HOPOAM paisHCbKa LIMHIIMIA —
0,98 MkMomb/roaxcem’. HaifBima aktuBHicTs AAT TPOSBIATACH Y IIa3Mi KPOBI KPOITiB HOBO3ENAHICHKOI TOPOH. JHHaMi-
Ka akTuBHOCTI ANAT B mediHIi KpOJiB Pi3HUX MOPiJ, TaK caMmo fK 1 B IuIa3Mi, Oysia HAafBUIIOI0 Y KPOJIiB HOBO3EJIAHICHKOL
nopoau 90-1060Boro BiKy. 3MiHM aKTUBHOCTI TpaHCaMiHa3 OB’ sI3aHi 31 CTPYKTYPHO-(QYHKI[IOHAIBHUMH 3MiHAMH y KIIITHHAX
HEYiHKN.

Jlnst XapaKkTepHCTHKU CTaHy OpraHi3My TBapMH Mae€ BEJMKE 3HAYeHHsS BMICT 3araipHoro Oimka. HaliBummit moxasHuK
OyB y IUTa3Mi KPOBi KPOJIiB CPiOIIACTOT MOPOaH 1 cTaHOBUB 89,7 r/aM°, B HOBo3emaHxckKoi — 81,8 T/’ Y KpOJIiB PaJsTHCHKOT
muHITATE — 77,8 T/aM°, ¥ kaipopHiiicsKoi — 68,6 T/mv’, mo 6yi10 HafHIDKEE TOPIBHAHO 3 KPOJSME {HIIHX ITOPIX.

KurouoBi ciioBa: kpodi, TpaHcaMiHa3M, IIa3Ma KpOBi, IediHKa, acnapTaTaMiHOTpaHcdepasa, anaHiHaMiHOTpaHchepasa,
koedinieHT ae Pitica, 3aranpHuii G110K.

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].

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
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(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).

1,80
1,60
]
1,40 S
™ bemiieeseed e
120 oo ieiestd) [
’ bbbyt bt
[} bt
X 1,00 Saen o
) Rt 2o
= s T
= 0,80 Bt o ] Frrmr] [ ]
o g b2 hebet e [t
Pt BiaSeiatiateta SRR
€ Fatehanibtiid hebitebdsl bbbttty
0,60 B S gttty gkt
=< ’ b= EeErte bttty fiaiiteteted
€ Pttt bttt et ea e
bttty beactdaind] [ddndidind
0,40 padhat st besch [t o
) Fadsssaiiaiind Faciaabanios bttty
LEbey Bttt [ dtdieiasd
ety Bttt it e
Ly bbbty btk
e Betebatatet SRR
0,20 ity b [ttt
) e Fretahatit bbbty
Ehehatet Pttt R
0.00 Eebated hteetitetel kieiaeidiay
’

new zealand california soviet chinchilla silver
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).

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).
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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).

35



TexXHOAOTI BUPOOHUIITBA 1 IepepOOKH MPOAYKIl TBapuHHuITBa, Ne 1’2016

40

35

30

25

mg/g TISSUE

20

15

10
new zealand california soviet chinchilla silver

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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AKTHBHOCTb TPAHCAMHHA3 B I1a3Me KPOBHU H IeYeHH KPOJIMKOB

M. H. ®egopyeHko

B pesynpTrare mpoBeNEeHHBIX UCCIIENOBAHUI Ha KPOJIHMKAaX HOBO3EJIAHICKOH, Kamn(pOPHUHCKON, COBETCKON IIMHIIMILIB,
cepedpHcTOl TOPO YCTAaHOBJIEHO, YTO caMasi BRICOKas akTHBHOCTh ACAT Oblia B Ti1a3Me KpOBH KPOJIMKOB IOPOJIBI COBETC-
Kast muHIna — 0,98 MxMons/axcm®. Camast BHICOKast akTHBHOCTb ATAT NPOSBIIANACH B IUIa3Me KPOBU KPOJIMKOB HOBO3€E-
NaHACKOW moponpl. [{nHamuka akTHBHOCTH ANAT B IedeHH KPOJIMKOB Pa3yIMYHBIX ITOPOJ, Tak K€ KaKk W B IUIa3Me, ObLia
caMoil BBICOKOH y KPOJMKOB HOBO3eNaHACKON nopoasl 90-cyToyHoro Bo3pacra. M3MeHeHHs akTUBHOCTH TpaHCaMHHA3 CBs-
3aHBI CO CTPYKTYPHO-(YHKINOHAJIBHBIMHA H3MEHEHHUSIMH B KJIETKaX ITCUCHU.

Jn1s1 XapaKTEepUCTUKU COCTOSIHUS OpPTaHM3Ma KUBOTHBIX MMeEET OOJNBbIIOE 3HAUEHUE cojepxkanue odmero Oenka. Camplit
BBICOKHI1 TOKa3aTe/b OBIT B TUIA3Me KPOBH KPOIMKOB CEPeGPHCTOH MOpoIsl U coctaBmn 89,7 r/am°, B HOBO3ENAaHICKOH —
81,8 r/m’, Y KPOJHMKOB COBETCKON HMIMHIIMILIBI — 77,8 /e, y kanudopHuiickoi — 68,6 /M, 9TO GBUTO CaMO€e HU3KOE IO
CPaBHEHHUIO C KPOJIMKAMHU JPYTHX MOPOJ.

KuroueBble cji0Ba: KpOJIMKY, TpaHCAMHHA3HI, IUTa3Ma KPOBH, IT€4YEHb, acllapTaTaMHHOTpaHC(epasa, alaHHHAMIHOTPAH-
chepasa, koadureHT ne Putrca, o6mmuit 6emok.

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/dm® in New Zealand breed — 81.8 g/dm®, 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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