Medical sciences

VARIATIONS OF INDIVIDUAL VALUES OF THE PROTEIN METABOLISM
IN SIMULATED EXPERIMENTAL HYPOTHYROIDISM, IN RELATION TO
THE PHENOTYPE OF ACETYLATION
Ahmadzhonuv A.K.

Tashkent Pharmaceutical Institute, Tashkent, e-mail: altirar@rambler.ru

The demand for studies of various aspects, influencing the dynamics and severity of hypothyroidism is deter-
mined by prevalence of thyroid disease, as in the Central Asia as well as in other regions of the world [3]. Accord-
ing to the literature, the rate of metabolism of various substances in the body, including that of thyroid hormones
can be affected by individual peculiarities of the processes of biotransformation and, in particular, the processes of
acetylation, which depend on predominance of either of main types of N-acetyltransferase isoenzymes in organism:
N-acetyltransferase 1 (NAT1) or N-acetyltransferase 2 (NAT2) [8, 10]. The processes of acetylation, that have high
activity in liver and intestines, have the leading role in the processes of biotransformation of endogenous substrates
possessing amino group [7]. As is known, it is precisely these organs, where metabolism of thyroid hormones pre-
dominantly occurs, in particular, the processes of their deiodination [4, 9].
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At the same time, the works of various
researchers demonstrate the impact of hypo-
thyroidism on the development of pathologi-
cal processes and diseases other organs and
systems [6]. Hence, because the changes in
various biochemical parameters of blood may
serve as markers of diseases, occurring in thy-
roid pathology, it becomes an important task to
study those changes in connection with pheno-
type of acetylation [1, 2].

The aim of the work was to identify differ-
ences and patterns in the dynamics of protein
metabolism, in accordance with acetylation
phenotype in experimental hypothyroidism.

Materials and methods of research

The experiments were carried out on 60 rats with
body mass of 180-220g, which were divided into two
equal by the number of animals main groups, depend-
ing on the type of acetylation: a- slow and B-fast me-
tabolizers (acetylators). An experimental hypothyroid-
ism was simulated in both experimental groups by
introducing mercazolil at a dose of 5 mg, given over
14 days [3]. Each group in turn was divided into 5 equal
subgroups, depending on the periods of study. In this
way, the group of a- “slow” metabolizers (acetylators)
was divided into the following subgroups: I —intact,
Il — 4™ hour of study, III_ — 1*" week of study, IV -
2" week of study, V_—3™ week of study. Accordingly,
the group P — “fast” metabolizers (acetylators) consist-
ed of: IB — intact, H[3 — 4" hour of study, IIIB — It week
of study, IV, — 2™ week of study, V, — 3" week of study.
The dynamics of values of thyroid hormones, reflect-
ing the development of pathological process, were
evaluated as within the given subgroups separately,
considering the rate and type of acetylation, as well
as in associate I ,, IIQB, IIIuB, IV , and IV , groups re-
gardless of acety?ation phenotype. The results of this
comparison are shown in Table 2. Likewise, the data
of two analogous subgroups, with corresponding terms
but different rate of acetylation, were combined and
their statistically processed results were compared to
those of other combined groups with different periods
of study. The comparisons are presented in Table 1,
which reflect the changes of the level of thyroid hor-

mones in groups laf L I T, TV and IV

Also, the changes in the concentration of total protein
and albumin were examined in the above terms and the
parameters were studied as in combined groups, consisting
of a and 3 subgroups (with phenotype of “slow” and “fast”
acetylation of metabolic system of body, respectively), as
well as within given subgroups separately and the reliabil-
ity of differences between them were examined.

Acetylation phenotype was identified by the conven-
tional method [1]. Biochemical parameters of concentra-
tion of substances in serum were determined by semiau-
tomatic biochemical analyzer “Mindray BA88” (China),
with test system “Human” (Germany) [5].

Statistical data processing was performed using Stu-
dent’s criterion using Excel and Biostat. The criterion for
statistical significance was the importance of P < 0,05.

Results of research and their discussion

Changes of the blood biochemical pa-
rameters, characterizing intensity of anabolic
processes were observed at various stages of
the modelled experimental hypothyroidism..
In addition, there were changes in protein me-
tabolism observed (Table 1). Thereby, the level
of total protein in the 4th hour, the 1st, 2nd and
3rd weeks was significantly lower in respect
to the index of animals from intact group by
28,1%, 40,4%, 33,5% and 54,1 % respective-
ly. Total protein concentration on the 1st and
3rd weeks of observation of experimental pa-
thology, compared to the 4th hour, was higher
with levels of 9,6% and 54,1 %, respectively.
Likewise, the levels of total protein had lower
values on the 3rd week compared to those in
the 1st and 2nd weeks, with 9,7 % and 15,4 %
respectively.

Albumin concentration in the 4th hour and
on the 3rd week of the experiment was lower
relative to the values of this parameter in ani-
mals from intact group, by 17,8 % and 10,4 %.
As compared with the 4th hour of observation,
levels of albumin were significantly higher on
the 1stand 2nd weeks by 16,2 % and 16,8 %. At
the same time, with respect to the 1st and 2nd
weeks of observation, albumin concentration
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on the third week was significantly lower by
9,0% and 9,5%. In general, the levels of al-
bumin had lower values in modelled experi-
mental hypothyroidism than the levels in the
intact group.

As a result of the analysis of the results
obtained in groups, separated according to the
acetylation phenotype, statistically significant
differences were found in the studied param-
eters (Table 2).

Table 1
Changes of individual biochemical parameters in blood of rats with modelled hypothyroidism (M £ m)
Studied groups Total protein (g/1) Albumin (g/1)
I . groups of intact animals 67,50+2,0 31,60+ 0,9
" I, groups (4" hour) 52,68 + 0,74* 26,83 + 0,60*
111 , groups (1* week) 48,05 £ 0,86*" 31,17+ 0,18"
IV, groups (2™ week) 50,53 + 0,78* 31,33+0,18"
VnB groups (3™ week) 43,80 £ 0,47 %& 28,60 £ 0,48* &

Notes: *—significant difference (P < 0,05) when comparing results with those in the group of intact
animals; ~ — same in comparing results with those in group 1; # — same in comparing results with those in
group 2; & — same when comparing results with those in group 3; $ — same in comparing results with data

in the same group to a subgroup of slow acetylators.

Table 2

Changes in individual blood biochemical parameters rat modeling of the experimental
hypothyroidism subgroup with a- and B-acetylating phenotype (M £ M)

Groups, (term of study) Subgroups Total protein (g/1) Albumin (g/1)
I, (intact) I 68,4+2,1 32,3+£1,0
I, 66,7+ 1,9 31,L1+£0,8
I, (4" hour) I, 56,10 + 0,35* 25,33 +£0,75*
11, 49,27 £ 0,69*$ 28,33 +0,41*$
I, (1% week) 11 4437 +£0,21* 31,00 +0,18"
11, 51,73 £ 0,95*$ 31,33+0,21"
IV, (2% week) IS 45,27 + 0,09*# 30,67 +£0,21"
v, 55,80 £ 0,23*"#§ 32,00 +£ 0,01"#$
V(31 week) \A 45,27 + 0,09*"# 30,67 +£0,21"
v, 42,33 +£ 0,61 * " #&$ 26,53 + 0,24*"#&S$

Notes: *-—significant difference (P <0,05) when comparing results with those in the group of intact
animals; ” — same when comparing results with those in group 1; # — same when comparing results with
those in group 2; & — same when comparing the results with those in group 3; $ — same when comparing
results with the data in the same group with a-subgroup of unstable metabolizers.

In the 4" hour, the 1%, 2" and 3™ weeks the
level of total serum protein was lower as com-
pared with the values of animals in intact group
in the subgroups of a-acetylation phenotype by
21,9%, 54,2% 51,1 and 51,1 % respectively,
and was lower by 35,4 %, 28,9%, 19,5% and
57,6 % respectively in animals with - pheno-
type of metabolism. From obtained results it
is clear that the differences in early terms (in
the 4" hour) are more pronounced among sub-
groups with B-acetylation phenotype, but more
pronounced differences at later terms, which
invariably remain at around the same values
in respect to intact animals, were observed
among subgroups with a- slow phenotype of
metabolism. At the same time, in the animals

with B- phenotype of metabolism the changes
relatively to I, subgroup are characterized by
greater lability and the difference in values of
the 1% and 2™ weeks is less significant, which
becomes more obvious when compared with
values of animals with o — “slow” type of me-
tabolism, significantly increasing only at latest
terms, reaching and even slightly exceeding
the analogous difference in subgroups with
a-acetylation phenotype. In comparison with
II_ subgroup, lower values of total protein were
observed in subgroups with a-acetylation phe-
notype on the 1%, 2" and 3™ weeks by 26,4 %,
23,9% and 23,9 %, respectively. Concerning
II, subgroup, in subgroups with the according
type of metabolism, there were no significant
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changes observed in total protein level in the
1*t week, an increase by 13,3% in the 2™ and
reduction by 16,4% in 3 week. Comparing
I subgroup, in the subgroups with respective
type of metabolism, lower by 2,0% levels of
total protein were observed as on the 2™ as well
as on the 3 weeks of experiment, and as com-
pared to subgroup III, the levels were higher by
7,8 % and lower by 22,2 %, respectively. When
comparing groups with o and § phenotypes of
acetylation, statistically significant changes of
the 2" and 3™ weeks of study could be observed
only in subgroup V_, where the level of total
protein was 31,8 % lower than in v, subgroup.

When comparing subgroups of same terms
but different rate of metabolism, in subgroups
with B-acetylation phenotype relatively to o —
“slow” metabolizers, there were a decrease
of 13.9%, an increase of 16,6 %, 23,3% and
6.9 % reduction in total protein levels at 4 hour,
1+, 2" and 3" week terms, respectively. There
were no significant differences found when
comparing the total protein of intact animals
with different types of metabolism.

The dynamics of the changes in the con-
centration of total protein had some similarity,
in terms of the presence of statistically signifi-
cant differences, the number of which grew
with terms, but the most marked differences
were seen in the ultimate terms of experiment.
In line with this, significant differences in the
total protein concentrations, respectively to the
4 hour study, in subgroups with B — “fast” type
of metabolism appeared at later terms than in
animals with a-phenotype, but more marked
differences at the latest term were observed in
the subgroup with - acetylation phenotype.

Compared to the values of intact animals,
the level of total protein in the subgroups with
a- and B-acetylation phenotype was lower as
in the early as well as in later terms. How-
ever, while at 4 hour period and 3 week pe-
riod of experiment the value of this parameter
was higher in the subgroup with a-acetylation
phenotype than in animals with B-phenotype,
the situation was quite different at the 1% and
2 weeks.

Common ways of transformation of amino
acids in the liver include deamination, transam-
ination, decarboxylation and biosynthesis of
amino acids. Changes in the concentration of
total protein may indicate that one or more of
the above ways of protein metabolism are im-
paired [4].

In the subgroups with a-acetylation phe-
notype, when compared with the values of
intact animals, a statistically significant reduc-
tion in albumin level of 27,5% was observed
at 4 hour period, however there were no sig-
nificant changes observed on the 1%, 2™ and
3 weeks. The concentration of albumin in

subgroups with  — “fast” acetylation phenotype
was lower by 9,8% on the 4" hour of the ex-
periment and by 17,2% on the 3" week. When
compared with the values of the 4" hour period
in subgroups with a-acetylation phenotype, lev-
els of albumin at the 1%, 2" and 3™ weeks were
higher by 22,4%, 21,1% and 21,1 %, respec-
tively, and were higher by 10,6 %, 13,0% and
lower by 6,8 %, respectively in subgroups with
B — “fast” acetylation phenotype, examined by
analogy within same periods of the experiment.
When compared with the 1% week of the study,
the concentration of albumin in the subgroups
of animals with a- phenotype of metabolism did
not significantly change at 2™ and 3™ weeks and
in the groups with -acetylation phenotype, rela-
tively to the same periods, were higher by 2,1 %
and lower by 18,1 %, respectively. In relation to
the 2™ week of the experiment, on the 3" week
of study in subgroups with B-acetylation phe-
notype there was a decrease by 20,6 % while in
subgroups with a-acetylation phenotype within
same periods of study there were no significant
changes.

Statistically significant differences of albu-
min concentration were observed when com-
paring the subgroups with different acetylation
phenotype within same term. Thereby, in sub-
groups with f — “fast” acetylation phenotype
with respect to subgroups with a — “slow”
type of metabolism the albumin concentration
was higher by 11,8% and 4,3 % at 4 hour and
2 week periods and lower by 15,6% on the
3 week. There were no significant changes
observed between subgroups of intact animals
and of the 1 week of the experiment.

A considerable similarity of differences
between the various terms can be noticed in
studying the dynamics of changes of albumin
concentration at 4 hour and 1 week of study,
which occur in subgroups with different acety-
lation phenotype. Only the 2" and 3™ weeks
of the experiment reveal a high evidence of
the changes and a number of statistically sig-
nificant differences in the subgroups with
B-acetylation phenotype, which become more
obvious through making comparison with ear-
lier periods. In general, the values of albumin
were lower at all stages of study, in relation
to those of intact animals, reaching the lowest
values at early terms (4 hour term) of experi-
mental hypothyroidism in the subgroup with
o — “slow” type of metabolism, and at latest
terms (3week) in the subgroup with f — “fast”
subtype of acetylation.

As is generally known, albumin is not
only an important component of protein me-
tabolism, but is also interconnected with me-
tabolism of lipids, in particular, the transport of
fatty acids, which once again shows the impor-
tance of studying this indicator [4, 9].
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Thus, when studying individual parameters
that characterize the protein-synthetic function
of the liver, it can be concluded that there are
statistically significant differences in the dy-
namics of changes of studied parameters be-
tween the subgroups with a- and B-acetylation
phenotypes, with more marked changes occur-
ring in the subgroups with f — “fast” pheno-
type of metabolism. It should also be noted that
significant differences of studied parameters, at
comparing different terms of study, as well as
making comparison among subgroups of same
term, occur in the later stages of the modelled
experimental hypothyroidism.

Conclusion

1. Indicators, representing intensity of the
protein-synthetic function of liver and activity
of anabolic processes of body in experimental
hypothyroidism, are characterized in general
by a decrease of parameters, compared to val-
ues of intact animals.

2. It is characteristic for the animals with
B-acetylation phenotype to have more marked
changes in the total protein and albumin than
in subgroups with a- phenotype of metabolism
at late terms of experimental hypothyroidism.

3. In groups with a-acetylation phenotype
in the early stages of experiment, there is a
considerable number of statistically significant
changes in the concentration of total protein
and albumin observed than in subgroups with

B-acetylation phenotype. However, subsequent
dynamics of these changes is characterized by
greater stability.

References

1. Goldenkova L.V. Comparative analysis of phenotyping
and genotyping of N-acetylation polymorphism in humans. Ge-
netics. 2006; 42: 1143—1150. 8.

2. Dedov LI., Melnichenko G.A. Rational pharmacothera-
py of endocrine diseases and metabolic disorders. M.: Litterra,
2006. — 1080 p.

3. Manyuk E.S., Izatullin V.G., Vasilieva L.S. Correction
of experimental hypothyroidism with herbal preparation “Baya-
kon” Bulletin of AUSC RAMS. 2008; 59: 54-57. 1.

4. Nikitina L.P., Solovyov N.V., Tsidendambaev P.B. Bio-
chemistry of the liver in health and disease: a learning aid for
teachers and medical students, physicians, interns, clinical resi-
dents. Chita CHGMA, 2004, 52.

5. Nikolaev A.Y. Biological Chemistry / A.Y Nikolaev. —
4th ed., Rev. and ext. M .: Medical news agency. 2004. — 556 p.

6. Fadeev V.V. Modern concepts of the diagnosis and treat-
ment of hypothyroidism in adults. Issues of Endocrinol. — 2004. —
Ne 2. —P. 47-53.

7. Kozhekbaeva J.M., Glotov A.S., Gra O.A. Determina-
tion of functionally significant mutations of NAT2 gene using
biological microchips. Molecular Biology. 2007; 41: 725-733. 4.

8. Liakhovich V.V., Vavilin V.A., Grishanova A.Y. et all.
Pharmacogenetics and modern medicine. Bulletin of Russian
Acad. of Med. Sciences. — 2004. — Ne 10. —P. 40-45.

9. Tkachuk A. Clinical Biochemistry. ed. pers. corr. Russian
Academy of Sciences, Academician of RAMS VA Tkachuk. —
2nd ed., Revised and edited. — M.: GEOTAR-MED, 2004; 512.

10. Lindeman R.D, Romero L.J, Schade D.S et al. Impact
of subclinical hypothyroidism on serum total homocysteine con-
centrations, the prevalence of coronary heart disease (CHD), and
CHD risk factors in the New Mexico Elder Health Survey. Thy-
roid. 2003; 13: 595-600. 6.

EUROPEAN JOURNAL OF NATURAL HISTORY N4, 2014



