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Aim. To investigate plasma amino acid composition in dairy cows after ketosis conventional (oral administra-
tion of propylene glycol, intravenous injection of glucose and insulin) and proposed treatment (oral administra-
tion of propylene glycol, intravenous injection of “Remivital”’). Methods. Study was performed on high yield-
ing dairy cows with clinical ketosis during their 2" to 4™ lactation with milk yield above 8000 L per previous
lactation. Content of free amino acids was determined in plasma before and after treatment using amino acid
analyzer. Results. Lowering of the level of ketogenic amino acids was revealed after conducted treatment as
well as increase in the level of glycogenic and branched amino acids. Significant lowering of the level of meth-
ylhistidine gives evidence of decreased catabolism of contractile proteins. Conclusions. Proposed treatment
regimen has proven to be superior, since significantly higher level of ornithine and lower level of citrulline
were revealed after administration of conventional regimen, which gives evidence of problems in disposal of
ammonia and lactate. Moreover, in case of administration of traditional scheme, the concentration of markers
of catabolism of contractile proteins was still high, in contrast with such in animals, which were administered

proposed regimen, and high concentration of isoleucine contributes to aggravation of ketoacidosis.
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INTRODUCTION

Ketosis is one of most widespread diseases of dairy
cows characterized by disorders of carbohydrate, lip-
ids and protein metabolism. It is associated with ac-
cumulation of ketone bodies, injury of central nervous
and endocrine systems, liver, heart, kidneys and other
organs [1]. Amino acids play extremely important role
in pathogenesis of ketosiss, since they participate in
synthesis of majority of endogenous biologically ac-
tive substances, structural proteins, enzymes, some of
hormones, nitrogenous bases, and neurotransmitters
[2]. Metabolism of these substances is regulated with
different biochemical and physiological mechanisms in
order to maintain relatively constant concentration of
amino acids in blood and tissues. Therefore, concentra-
tion of free amino acids and their derivatives in physi-
ological liquids and tissues may be a specific showing
of homeostasis, and patterns of formation of amino
acid pool in organism may be a reliable reflection of a
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state of metabolic balance. Investigation of changes in
free amino acids plasma content gives opportunity to
get an insight into the very core of different diseases or
their treatment. This will provide great diagnostic and
prognostic value of such approach.

At the present day many treatment regimens are
available for cows with ketosis. The most widespread
is the conventional scheme with administration of
glucoplastic agents, for example propylene glycol in
combination with intravenous injections of glucose
solution [3]. However, the given scheme of medica-
mentous therapy is effective only in case of subclinical
form of disease, when liver remains unaffected. More-
over, physiological insulin resistance was revealed in
high yielding cows, which is associated with forma-
tion of lactating dominant during afterpartum period
[4]. Thus, exogenous glucose can not be used to its
full extent by organism, since its utilization depends
on the insulin level. Additional administration of in-
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sulin would increase assimilation of injected glucose,
but nevertheless its major part will be excreted with
urine, due to decreased sensitivity of tissue receptors
to insulin during this physiological period. Propylene
glycol is considered to be a glucose precursor, since it
is absorbed through rumen wall and enters liver, where
it is included into tricarboxylic acid cycle. In order to
decrease activity of ketogenesis, Krebs cycle should be
supplied with starting compounds, because intensity of
ketogenesis depends on activity of tricarboxylic acid
cycle. Ketogenesis is an alternative pathway for utiliza-
tion of acetyl CoA. However, in case of ketosis in dairy
cows tricarboxylic acid cycle may be inhibited not only
due to lack of propionates, but also due to deficit of
cyanocobalamin and excess of ammonia. Summarizing
all abovementioned, we may suggest that conventional
regimen is obsolete and not enough effective.

Reasoning from this fact, the aim of our work was to
investigate and to compare the plasma content of free
amino acids in ketotic dairy cows, which were treated
with conventional and proposed therapeutic regimens.

MATERIALS AND METHODS

Study was performed on high yielding dairy cows in
their second to fourth lactation with milk yield above
8000 kg per previous lactation. Clinical examination
was performed two weeks after calving using conven-
tional methods. Sick animals (n = 20) were revealed
on the basis of clinical examination and express diag-
nosis for the presence of ketone bodies in urine. Sick
animals were divided into two groups and treatment
was administered until decurrence of ketonuria. Cows
from the first study group (n = 10) were administered
conventional for the farm treatment regimen. In par-
ticular, animals were given propylene glycol in daily
dose 400 ml per head, intravenous 20 % solution of
glucose (500 ml/head/day) and intramuscular insulin
(200 U/head/day). Animals in the second group (n =
= 10) were fed with analogous to the first group dose
of propylene glycol and were given agent “Remivital”
intravenously in dose of 500 ml/head/day. In this case
treatment lasted five days. Samples of blood were
withdrawn from jugular vein before feeding, before
initiation of the therapy and after its discontinuation
(on the sixth day). Obtained results of laboratory in-
vestigations were compared with parameters of clini-
cally healthy animals (» = 10) with negative test for
the presence of ketone bodies in urine, kept in analo-
gous to study animals conditions. The plasma level
of free amino acids was determined using amino acid
analyzer Biotronik LC 6001 (Germany).
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Agent “Remivital” was developed in the Institute
of Animal Biology of the NAAS. It contains fruc-
tose, amino acids and B-group vitamins. Advantage
of the given agent against conventional glucoplastic
substances used in treatment of cows is correction of
metabolism simultaneously due to the agent’s hepato-
protective and antioxidant properties. In particular, this
agent contains fructose, which in contrast to glucose
is quickly consumed in organism irrespective of the
level of insulin. Another compound of “Remivital” is
L-carnitine, which exerts antioxidant properties, par-
ticipates in fatty acids transport through mitochon-
drial membrane and is great factor in maintenance of
coenzyme A level. L-ornithine induces synthesis of
carbamoyl phosphate synthetase, a crucial enzyme in
synthesis of urea in hepatocytes. L-asparagine serves
as raw material for synthesis of other vital amino acids
and aspartic acid, which in its turn is essential in syn-
thesis of urea. L-lysine under deficit of carbohydrates
can be metabolized with formation of glucose, which is
important source of energy for organism. Nicotinamide
and cyanocobalamin participate in metabolism of fatty
acids and elimination of ketone bodies.

RESULTS AND DISCUSSION

Results of conducted research (table) showed in-
crease of the level of ketogenic and decrease of con-
centration of glycogenic amino acids in plasma of dairy
cows affected with ketosis. The main reason for this is
deficit of metabolic energy after calving and activation
of gluconeogenesis. Amino acids, which are involved
into tricarboxylic acid cycle or are converted into pyru-
vate can directly be transformed into glucose under the
low concentration of the latter at the beginning of lacta-
tion. Consequently, the carbohydrate residue of amino
acids accounts for 15 to 35 % of gluconeogenesis [5].

After conducted treatment of sick cows, improve-
ment of general condition and absence of ketonuria
were established. Herewith the plasma level of keto-
genic amino acids in cows decreased. In particular, the
level of leucine decreased by 24.8 % (p < 0,001) and
the level of phenylalanine was lower by 12.5 % (p <
< 0,01) in group of animals treated using conventional
regimen. Levels of leucine and phenylalanine were
lower by 35 % (p < 0.001) and 16.9 % (p < 0.001) re-
spectively in group of animals, which were injected
“Remivital”. Moreover, administration of “Remivital”
caused significant decrease of the level of methionine
(by 34.7 %; p < 0.001), tryptophan (by 27.4 %; p <
0.001) and tyrosine (by 23.2 %; p < 0.001). It is wor-
thy of note that plasma level of some ketogenic amino
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acids in animals from the first study group was sig-
nificantly higher than corresponding level in healthy
animals (table). Namely, the level of leucine was
higher by 21.6 % (p < 0.001), tryptophan by 43.3 %
(p < 0.001), phenylalanine by 13.3 % (p < 0.001) and
methionine by 35.3 % (p <0.001). The plasma level of
ketogenic amino acids after administration of proposed
treatment regimen was within the range of statistical
error, except for the level of lysine (that was higher
by 27 %; p < 0.001), which is obviously related to its
presence in the composition of “Remivital”. Lysine de-
creases serum level of triacylglycerols, enhances up-
take of calcium from blood and improves its transport
into bone tissue [6]. The content of other ketogenic
amino acids was significantly lower after administra-
tion of alternative treatment in comparison with such
in case of conventional therapy (table).

Significant increase of the glycogenic amino acids
plasma concentration was revealed in cows from the
first group after administration of antiketotic therapy
(table). In particular, the level of asparagine was higher
by 11.2 % (p < 0.001), histidine by 33.3 % (p < 0.001)
and cysteine — 2.4 times (p < 0.001; table). No sig-
nificant changes of the level of alanine, arginine and
proline were observed. Herewith the level of alanine
was lower by 19.3 % (p < 0.01), arginine by 15.5 %
(p < 0.001), asparagine by 21.2 % (p < 0.001), histi-
dine by 23.8 % (p < 0.001), and cysteine by 30.3 %
(p<0.001) in comparison with healthy animals. Increase
in the plasma level of alanine by 39.6 % (p < 0.001),
arginine by 31.8 % (p < 0.001), asparagine by 49.7 %
(p < 0.001), histidine by 51.4 % (p<0.001), proline by
29.7 % (p < 0.01) and cysteine — 4.2 times (p < 0.001)
was established in animals from the second study

Plasma content of free amino acids in dairy cows, n = 10, pumol/l

Group I Group 11
Healthy
Parameter animals Before After Before After
treatment treatment p= treatment treatment p=
Alanine 153.5+£893 | 116.1 £2.27°° | 123.9+3.90° | 0.1 | 117.9£2.61°° | 164.6 £9.77*** | 0.001
Arginine 58.2+1.15 46.4 +£1.06°° | 492 +£2.21° | 0.1 46.5 £ 0.84°° 61.3+ 1.71*** | 0.001
Asparagine 264 +1.07 18.7+0.38° | 20.8 £0.46°° | 0.001 | 18.5+£0.38>° | 27.7+0.61*** | 0.001
Valine 122.4+£2.71 | 100.1 £2.60°° | 153.3 +£4.93°° | 0.001 | 102.3 £ 1.65°° 136.6 + 8.08 0.001
Histidine 36.2 £1.40 20.7 £ 0.87°° | 27.6 £ 1.01° | 0.001 | 21.6 £ 0.83°° 32.7+ 1.67** 0.001
Glycine 412.4+14.34 | 309.9 £8.02° | 331.7 £9.23%° | 0.1 |291.7£5.73°° | 436.8 £31.68>°** | 0.001
Glutamine 106.5 £3.45 | 202.4 £4.40° | 134.5 £ 5.24°° | 0.001 | 207.6 £ 7.47°° | 113.4+£6.61** | 0.001
Isoleucine 69.4 +3.52 65.6 £3.18 101.4 £3.78° | 0.001 60.4 +£3.54 81.4 £ 2.57°°%** | 0.001
Leucine 48.6 £1.15 78.6 £2.94°° | 59.1 £3.11°° | 0.001 | 81.8 £3.95%° 53.2+227 0.001
Lysine 56.6 +3.99 59.3+£2.17 42,4+ 6.10° 0.01 61.3£2.66 71.9 £2.1300%** | (.01
Methionine 17.3+0.78 24.9 £ 0.83°° | 23.4+0.57° | 0.1 24.2 £0.8]1°° 15.8 £0.43*** | 0.001
Ornithine 39.3+2091 25.2 & 1.3500° 31.4+1.60° 0.01 | 25.6£0.87° | 48.7 & 1.89°*** | 0.001
Proline 131.7£295 | 115.2+7.50° 117.5+7.44 1.0 113.0 + 8.82° 146.6 £ 6.03**° | 0.01
Serine 55.1+£3.13 62.9+2.94 49.6£243 |0.001 | 64.8+3.11° 54.5+2.96 0.01
Taurine 17.5+0.47 26.9 £ 1.63°° | 20.5+0.80° | 0.01 | 27.8 £ 1.39°° 19.2 £0.82 0.001
Tyrosine 289+1.26 33.5+1.64% 30.3+1.11 0.1 32.3+1.66 24.8 £ 0.69*** | 0.001
Threonine 457 +2.07 38.3+3.69 419+191 0.5 36.0+4.13° 48.3 £0.80%** 0.01
Tryptophan 38.8+1.43 55.8 +£2.38% | 55.6 £3.41°° 1.0 57.34£2.26° | 41.6+1.96%** | 0.001
Phenylalanine 24.0 +£0.58 31.1 £1.24°° | 27.24£0.52°° | 0.01 | 30.2£1.07°° 25.1 £0.50%** 0.001
Cysteine 6.6 £0.24 1.9 £ 0.25°° 4.6 +0.37° 10.001 | 1.7=+0.24°° 7.1 £0.31%** 0.001
Citrulline 41.6 £2.99 76.6 £ 1.61°° | 559 +3.51° | 0.001 | 78.4 £2.59°° 39.2 £ 1.84*** | 0.001
3-Methylhistidine 6.3 £0.57 27.7 £0.820° 9.9+£1.48>* |0.001 | 30.5+0.78 7.2+ 1.11 0.001

Note. Difference between healthy and sick animals before and after treatment
between I and II study groups after treatment: *p < 0.05; **p <0.01; ***p <0.001.
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:°p <0.05; °°p < 0.01; °°p < 0.001; difference
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group. Thus, obtained results give evidence of positive
effect of administered medicamentous therapy on com-
pensation of energy deficit. Activity of compensatory
mechanisms directed towards stimulation of gluconeo-
genesis decreased after treatment. Significant increase
in concentration of cysteine is apparently related to its
involvement in detoxification processes [7].

Comparing obtained results for animals of the first
and the second study groups, significantly higher level
of alanine (by 32.8 %; p <0.001), arginine (by 24.6 %;
p <0.001), asparagine (by 33.2 %; p <0.001), histidine
(by 18.5 %; p < 0.01), proline (by 24.8 %; p < 0.01)
and cysteine (by 54.3 %; p <0.001) were revealed after
administration of “Remivital”.

Serine plays an important role in metabolism of fatty
acids. Under the influence of serine-oximethyltrans-
ferase in the presence of tetrahydrofolic acid serine
is converted to glycine. Simultaneously this reaction
is the first in catabolism of serine and formation of
glycine [8]. In the process of degradation in organism
serine undergoes direct or indirect deamination with
formation of pyruvate, which is subsequently included
in tricarboxylic acid cycle. Glycine in its turn exhib-
its antioxidant, adrenoblocking and antitoxic activity.
Moreover, glycine regulates the function of glutamate
receptors [9]. As can be seen from the results presented
in table, decrease of serine concentration in plasma was
found after medicamentous therapy in cows from the
first (by 21.1 %; p <0.001) and the second (by 15.9 %;
p < 0.01) study groups. In concurrence with this in-
crease of glycine content was observed, particularly in
the first study group its level was higher by 7 %, but in
comparison with healthy cows the concentration was
lower by 19.6 % (p < 0.001). In plasma of cows from
the second study group after treatment the content of
glycine increased almost by 50% (p < 0.001) and was
somewhat higher than in healthy cows (table). On the
basis of the foregoing material it might be suggested
that administered schemes of therapy, primarily with
agent “Remivital” stimulate antioxidant and antitoxic
systems of organism defence.

It is widely known [9] that glycine and serine are of-
ten synthesized in organism from threonine. The lat-
ter as well as methionine is a lipotropic substance and
participates in fight against the fat deposition in liver
and is essential in synthesis of purines, which in their
turn decompose urea, waste product of protein synthe-
sis. As can be seen from table data, administered con-
ventional scheme of therapy had no significant influ-
ence on the concentration of threonine in plasma. An
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increase in its level by 34.2 % (p < 0.01) was revealed
after administration of “Remivital” and propylene gly-
col. Simultaneously we observed significant decrease
in taurine concentration (table). After administration of
conventional regimen the concentration decreased by
23.8 % (p <0.01), and after using of proposed scheme
the level was lower by 30.9 % (p < 0.001). It is impor-
tant to mention that the plasma concentration of taurine
in animals from the first study group was higher than
in healthy animals by 17.1 % (p < 0.001), and in the
second group it reached the level of clinically healthy
animals. Taurine is a sulphonic acid, synthesized in hu-
man and animal organism from cysteine and it plays
vital role in digestion and lipid assimilation, is one of
the constituents of bile. Moreover, taurine is an impor-
tant antioxidant [10].

It facilitates digestion and producing of bile in liver,
enhances cholesterol degradation, improves the func-
tion of gall bladder by formation of taurocholate from
bile acids, which increases cholesterol elimination in
the bile. Taurine is a key component of bile acids, which
helps to maintain optimal liver function and is neces-
sary for elimination of toxic chemical substances and
metabolic waste products [11]. In view of this it might
be suggested that normalization of taurine concentra-
tion is an evidence of restoration of bile secretion.

Increase of the level of valine and isoleucine was re-
vealed during investigation of the content of branched
amino acids. The blood level of leucine decreased in
cows from both study groups (table), which is consid-
ered to be positive effect of therapy since this amino
acid is ketogenic. The plasma concentration of va-
line in the first study group increased by 53.1 % (p <
0.001), and in the second by 33.5 % (p < 0.001; table).
The content of isoleucine was higher by 54.6 % (p <
0.001) and 34.8 % (p < 0.001) respectively (table).
These three amino acids predominantly disintegrate
in muscle tissue and play an important role in energy
metabolism, particularly in formation and deposition
of glycogen [5]. It is considered that during muscle
work they may be used for synthesis of intermediate
compounds for tricarbonic acid cycle and gluconeo-
genesis, i.e. serve as source of energy. It should be
mentioned that the plasma content of valine in cows,
which were given conventional regimen of treatment,
was higher by 25.2 % (p < 0.001) in comparison with
healthy animals (table). Furthermore, significantly
higher level of isoleucine should be pointed out (ta-
ble). For example, after administration of conven-
tional regiment of treatment, the plasma concentra-
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tion of isoleucine was higher by 24.6 % (p < 0.001)
in comparison with animals which were treated with
“Remivital” or by 46.1 % (p < 0.001) in comparison
with healthy animals. High level of isoleucine on the
one hand is linked to a compensation of energy defi-
cit, but on the other hand, under the deficit of enzymes
catalyzing isoleucine decarboxylation, leads to devel-
opment of ketoacidosis [8].

Extremely important role in utilization of ammonia
and lactate, which in significant quantities are present
in organism of ketotic cows, belongs to ornithine and
citrulline. As table data show, plasma content of orni-
thine was higher, and the level of citrulline was lower
in cows after combined administration of “Remivital”
and propylene glycol. In particular, concentration of
ornithine increased by 90.2 % (p < 0.001). The main
reason of elevation of ornithine concentration is exog-
enous supply of the substance with agent “Remivital”.
L- ornithine stimulates the synthesis of carbamoyl
phosphate synthetase, crucial enzyme for synthesis
of urea in hepatocytes. The content of citrulline was
2-fold lower (p < 0.001). Citrulline also promotes
elimination of ammonia and urea from organism.
Besides of that arginine the main donor of nitrogen,
which improves blood flow in muscles, is synthesized
from citrulline [12]. It might be suggested that sig-
nificant elevation of the arginine level and decrease
of citrulline concentration is explained exactly by this
fact. Use of conventional regimen was associated with
an increased level of ornithine (by 24.6 %; p < 0.01)
and decreased concentration of citrulline (by 27.0 %;
p < 0.001) in comparison with pre-treatment param-
eters. However, attention should be given to signifi-
cantly lower level of ornithine (by 35.5 %; p < 0.001)
and higher concentration of citrulline (by 42.6 %; p <
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<0.001; table) in comparison with proposed therapeu-
tic regimen.

Conducted determination of amino acids, mark-
ers of muscle protein catabolism (3-methylhisti-
dine, glutamine) revealed significant decrease of
their content after therapy both in the first and the
second study groups of cows (table). After admin-
istration of conventional regiment the concentration
of 3-methylhistidine decreased 2.8-fold (p < 0.001)
and the level of glutamine was lower by 33.5 % (p
< 0.001). However the level of 3-methylhistidine
was higher by 57.1 % (p < 0.01), and glutamine by
26.3 % (p <0.001) in comparison with healthy cows.
After administration of conventional therapy four of
ten cows had the level of 3-methylhistidine exceed-
ing the upper physiological limit. Administration of
proposed scheme of therapy was associated with a
more than 4-fold (p <0.001) and 1.8-fold (p <0.001)
decrease in the level of 3-methylhistidine and gluta-
mine respectively. In the second study group eight of
ten cows had the level of 3-methylhistidine within
the physiological limits for healthy animals (table).
In comparison with the first study group the concen-
trations of 3-methylhistidine and glutamine were
lower by 27.3 % and 15.7 % (p < 0.01) respectively.
Obtained results give evidence of less active protein
catabolism in dairy cows after treatment due to lig-
uidation of energy deficit [13].

Increase in the level of glycogenic amino acids and
decrease of the concentration of ketogenic amino ac-
ids after treatment caused an increase of ratio of gly-
cogenic to ketogenic amino acids, which is a sign of
normalization of protein metabolism (Figure). In the
first group an increase was by 24.4 % (p < 0.001), and
in the second by 45 % (p <0.001).
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CONCLUSIONS

After 5-day-long medicamentous therapy given to
animals in the first and the second study groups, fol-
lowing changes were observed: improvement of gener-
al condition, absence of ketouria, increase of the level
of glycogenic and decrease of ketogenic amino acids.
Conducted determination of amino acids, markers of
muscle protein catabolism (3-methylhistidine, gluta-
mine) revealed significant decrease of their content
after conducted therapy; however in animals from the
first group their concentration was significantly higher
in comparison with cows from the second group and
healthy cows. Increase in the plasma level of glyco-
genic amino acids and decrease of the plasma concen-
tration of ketogenic amino acids after treatment caused
an increase of ratio of glycogenic to ketogenic amino
acids, which is a sign of normalization of protein me-
tabolism. In the first group an increase was by 24.4 %
(p < 0.001), and in the second by 45 % (p < 0.001).
Administration of conventional regimen of therapy
was associated with significantly higher level of orni-
thine and lower concentration of citrulline, which give
evidence of problems in utilization of ammonia and
lactate, and the high level of isoleucine contributes to
aggravation of ketoacidosis.
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Meta. [ochimuTe aMiHOKHCIOTHHH CKJam IIa3MH KpOBi
MOJIOYHHX KOpiB, XBOPHX HAa KETO3, IICISA 3aCTOCYBAHHS
TPaIUIifHOT CXeMH JiKyBaHHA (3rOMOBYBAaHHS MPOIIJICH-
IJTIKOIIO, B/B BBEICHHS TIIOKO3HM Ta IHCYIIHY) Ta CXEMH,
3alpONOHOBAaHOI aBTOpaMH (3TOMOBYBaHHS TIPOITLICHIIII-
KOJIIO, B/B BBEeJICHHA Ipemnapaty “‘Pemisitan’). MeToau. Bu-
KOPHCTaHO BHCOKONPOMYKTHBHUX MOJIOYHHX KOPIB, XBOPHX
Ha KIIHIYHAN KeTo3, 2—4-{ makrarii, IpOIyKTUBHICTIO IO-
Hax 8000 1 MoylOKa 3a MOMEpEeNHIO JTAaKTaIlilo. 3a JOMOMO-
TOI0 aMIHOKMCIIOTHOTO aHaJli3aTopa y Ia3Mi KpoBi BH3HA-
Yaad BMICT BUIBHHUX aMiHOKHCIIOT 1O Ta IICHS JIIKyBaHHS.
PesyabraTu. BcTaHOBNIEHO 3HWKEHHS PIiBHSA KETOTCHHHUX
aMIHOKHCIIOT, 3pOCTaHHs BMICTY TJIIKOTEHHUX aMiHOKHCIIOT
Ta aMiHOKHUCIIOT 3 PO3TaIy’)KeHUMH JIAaHIIOTramMu. BigmMideHo
3HaYHE 3MEHIIEHHS KOHIEHTpalii 3-MEeTUITiCTUIANHY, IO
CBIZTUUTH TMPO TMOCJIA0ICHHS KaTaboli3My CKOPOYYBaJIBHUX
OinKiB. BuCHOBKH. 3aponoHOBaHa cxeMa JIIKYBaHHS BUsIBHU-
sacst e(DEKTUBHIIIO MOPIBHSAHO 3 TPAAMIIHHON, OCKIIBKA
TP 3aCTOCYBaHHI OCTAaHHBOT BCTAHOBJICHO BiPOTiIHO BUILUI
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PiBEHb OPHITHHY Ta HIDKYWH — nuTpytiHy. Lle nae migcraBu
CTBEepKYBaTH, IO icHye mpobiieMa B yTHIIi3allil aMOHiaKy
Ta jaktary. KpiM 1poro, 3a BHKOPHCTaHHS TpaAHIiHHOI
Tepamii BeIMYMHA IIOKa3HUKIB MapKepiB KaTabomi3my
CKOPOYYBAITbHUX OINKIB JHIIA€THCS BUCOKOIO HA BIAMIHY
BiJl TBApHH ITICJISA 3alIPOTIOHOBAHOTO JIIKYBaHHA, a 3HAYHUN
BMICT 130JICHITIHY CIIPHS€ TIOCHICHHIO KETOALIEH03Y.

KorouoBi ciioBa: kopoBu, KeTo3, JIiKyBaHHs, Iipernapar “Pe-
MiBiTan”, aMiHOKHCIIOTH.
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Heas. MccnenoBaTh aMHHOKUCIIOTHBIN COCTAB I1Ia3MBI KPO-
BU MOJIOYHBIX KOPOB, OOJBHBIX KETO30M, MOCJC MpUMEHE-
HUS TPAJUIUOHHOW CXEMBI JICUCHUS (CKapMIIMBAaHUE IIPO-
MUICHTIIMKONS, B/B BBCACHUC TIIIOKO3Bl W WHCYIWHA) W
CXEMBI, TIPEIOKCHHOW aBTOpaMH (CKapMITHBAHKC ITIPOITIIICH-
TJIMKOJIS, B/B BBEICHUE mpemapara ‘“‘PemuBuTan”). MeToabl.
Hcnonp30BaHBl BRICOKOIIPOU3BOIUTEIBHEIC MOJIOYHBIE KO-
POBEI, OOJBHBIC KIMHUYECKAM KETO30M, 2—4-U JIaKTaIuw,
MPOMYyKTUBHOCTRIO Oostee 8000 1 MoOKa 3a MPEeabIIyIIyIo
nmakTanuio. C TOMOIIPI0 aMHHOKHCIOTHOTO aHalIN3aTopa
B IUTa3M€ KPOBU OIPEICIIIN COMACpKAHUE CBOOOTHBIX
aMUHOKHUCIIOT 10 W TOcie JiedeHus. Pesyiabrarsl. Ycra-
HOBJICHO CHIDKCHHE YPOBHS KETOTCHHBIX aMHHOKHCIIOT,
BO3pacTaHWE COMACPKAHWS TIIHKOTCHHBIX aMUHOKHCIOT WU
AMHHOKHCIIOT C Pa3BETBICHHBIMH TEeTIsIMA. OTMEYEHO 3HAUH-
TEIbHOEC yMEHBIIIEHNE KOHIICHTPAIUU 3-METHITHCTHINHA,
YTO CBHUJCTENBCTBYeT 00 OcCiabieHnH Karaboim3Ma Cco-
KpaTUTeNbHBIX OenkoB. BwiBonaswl. [IpemroxkenHas cxema
JeyeHns okazajach d()(eKTHBHEe B CPaBHEHUH C TpPaId-
IIUOHHOM, TIOCKOIBKY TP HCIIOJIB30BAHUH MTOCIIETHEH yCcTa-
HOBJICH JIOCTOBEpHO Oojee BBICOKHI ypOBEHb OpPHHUTHHA
n Oomee HU3KMH — MWUTPYUIMHA. DTO JAaeT OCHOBAHHE
YTBEp)KIaTh, 9TO CYIIECTBYET MpoOiIeMa yTHIH3AaLUU aM-
MHaka u jaktara. Kpome Toro, mpm mpUMEHEHUH TpPau-
LIMOHHOM Tepanuu BeJIMYMHA MOoKa3aTesiell MapKepoB Kara-
0onM3Ma COKPATUTENbHBIX OEJIKOB OCTAeTCsl BBICOKOW B
OTIIMYUC OT KXUBOTHBIX IOCJIC NPECHIIOKCHHOIO JICYHCHUA,
a 3HAYUTEIILHOC COICPYKAHHE H30JICHIIMHA CITOCOOCTBYET
YCUJICHHIO KE€TOAIe103a.

KuoueBble c10Ba: KOpOBBI, KETO3, JJeueHue, mpenapar “Pe-
MUBHTAI’, aMUHOKHUCIIOTBI.
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