60
49,5 49,1 49,5
50 &
-
107 383 39
40 38,2 3
29,9
3g e 1 8-20
®30 271 26,3
il
298 255
22
20 1 18,5 Tae _19 ol 30~
' 13,7
209
vl
10 Ton 6% 2o 45-59
2,5 , 3
26 17
(1]
& & & e & ) &7 i 5] yEEIS
3 i G 3 ke
& oo i & gi‘b & 5\"} and
& f 3 S & ¥
& & < 3 o & older
3 o P & &
& & & & &
& & &
A 69-@' /¥
o

Fig.8. The rate of incidence of cervix inflammatory diseases among women of different age

groups

women] Rossiyskiy vestnik akushera
ginekologa [Russian bulletin of
obstetrician of gynecologist]. Moscow,
2004, V. 4, Ne 5, p.26-29.

3. Vozrastnye  bolezni:  poln.
sprav. [Age diseases] Pod.red. YU. YU.
Eliseev [edition Y.Y. Yeliseyev]. Moscow,
EHksmo, 2007, 736p.

4. Gazazyan M.G. Optimizaciya
diagnostiki i lecheniya hronicheskih
sal’pingooforitov [Optimization of
diagnosis and treatment of chronic
salpingo-oophoritis] Rossiyskiy vestnik
akushera-ginekologa [Russian bulletin
of the obstetrician-gynecologist]. 2009,
Moscow, V. 9, Ne3, p. 67-71.

5. Serov.  V.N. Ginekologiya:
Rukovodstvo dlya vrachey [Gynecology:
A Guide for Physicians]. Moscow: Litterra
[Litterra]. 2008, p.840.

6. Krasnopol'skij V.I. Gnojnaya
ginekologiya  [Purulent  gynecologyl].
Moscow, MEDpress, 2001, p.288.

7. Medvedev B.l. Vospalitel'nyye
zabolevaniya  matki i  pridatkov:
patogenez,  kliniko-morfologicheskaya
kharakteristika, lecheniye [Inflammatory

DOI 10.25789/YMJ.2018.64.04

diseases of the uterus and appendages:
pathogenesis, clinical and morphological
characteristics, treatment]. Chelyabinsk,

2001, p.280.

8. Serov  V.N.  Sovremennyye
printsipy terapii vospalitel'nykh
zabolevaniy zhenskikh polovykh

organov [Modern principles of therapy of
inflammatory diseases of female genital
organs] Metod. posobiye dlya vrachey
[Method. manual for doctors]. Moscow,
2003, p.23.

9. Serov V.N. Immunomodulyatory
v kompleksnoy terapii vospalite'nykh
zabolevaniy organov malogo
[Immunomodulators in the complex
therapy of inflammatory diseases of the
pelvic organs]. RMZh [RMZH]. Moscow,
2011, Ne20, p.20-21.

10. Barrett S. A review on pelvic
inflammatory disease /S. Barrett, C.
Taylor // Int. J. STD AIDS. — 2005. — Vol.
16, N 11. - P. 715-720.

1. Beigi R.H. Pelvic inflammatory
disease: new diagnostic criteria and
treatment /R.H. Beigi, H.C. Wiesenfeld //
Obstet. Gynecol. Clin. North Am. — 2003.

42018 (NN IS

—Vol. 30, N4. - P. 777-793.

12. Mardh P.A. Tubal factor
infertility, ~with special regards to
chlamydial salpingitis /P.A. Mardh //Curr.
Opin. Infect. Dis. —2004. - Vol. 17, N 1. —
P. 45-52.

13. Pelvic Inflammatory Disease /
Edited by R.L. Sweet, H.C. Wiesenfeld. —
London and New York: Taylor & Francis,
2006. — 173 p.

14. PriceB. Outpatient management
of pelvic inflammatory disease / B. Price,
M. Martens // Curr. Womens Health Rep.
—2001.-Vol.1,N 1. — P. 36-40

15.  Quentin R. Pelvic inflammatory
disease: medical treatment /R. Quentin,
J. Lansac //Eur. J. Obstet. Gynecol.
Reprod. Biol. — 2000. — Vol. 92, N 2. — P.
189-192.

16. Viberga |. Characteristics of
women at low risk of STI presenting with
pelvicinflammatory disease/|. Viberga, V.
Odlind, G. Lazdane // Eur.J. Contracept.
Reprod. Health Care. — 2006. — Vol. 11, N
2. - P. 6068.

The authors

1. Kirillina Maria - candidate of
Biological Sciences, Senior Research
Scientist, Head of Yakut Science Centre
of complex medical problems laboratory,
Head of M.K. Ammosov North Eastern
Federal University Medical Institute Clinic
laboratory, kirillinamp@mail.ru, Yakutsk,
Russia;

2. Ivanova Anna -  clinical
pathologist of M.K. Ammosov North
Eastern Federal University Medical
Institute  Clinic, ivanova.ak11@gmail.
com, Yakutsk, Russia.

3. Lushnikova Elena Leonidovna:
Doctor of Biological Sciences, Professor6
Head of Institute of Molecular Pathology
and Pathomorphology Federal State
Budget Scientific Institution «Federal
Research Center of Fundamental
and Translational Medicine» 630117,
Novosibirsk, Timakov's Str., 2; tel.: +7
(383)334-80-03; pathol@inbox.ru.

V.M. Nikolaey, E.V. Tsypandina, E.V. Rumyantsev E.K.,
S.I. Sofronova, F.V. Vinokurova, S.D Efremova., E.N.
Aleksandrova, F.G. lvanova, P.M. lvanov, S.A. Fedorova

EVALUATION OF GLUTATHIONE SYSTEM
INDICATORS IN THE BODY OF PATIENTS
WITH LUNG CANCER

ABSTRACT

Glutathione is very important in cells protecting, however, its high concentration in tumor cells can increase their survival by raising resistance
to chemotherapeutic drugs and free radical oxidation. The effectiveness of chemotherapy treatment often depends on the individual genetic
characteristics of the patient, his sensitivity to pharmaceutical drugs. According to scarce existing research it is indicated that tolerability of
chemotherapy among Asians is lower compared to Caucasians. In this regard, we decided to evaluate the influence of ethnicity on the indicators
of the glutathione system in patients with lung cancer and persons not suffering from oncopathology.
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We examined 50 people with lung cancer, admitted to the Yakut Republican Oncology Center. The control group was selected based on age,
gender and ethnicity and included 50 people. The main criterion for selection in the control group was the absence of cancer.

The concentration of reduced glutathione, TBA-active products, activity of glutathione reductase, glutathione-S-transferase, glutathione
peroxidase were determined by the spectrophotometric method.

The results of our study showed that the concentration of reduced glutathione (Yakuts by 70.7, Russians by 52.4%), the activity of glutathione
peroxidase (Yakuts by 34.4, Russians by 18.6%) in the body of patients had been decreasing. The activity of glutathione reductase in the body
of patients with lung cancer decreased in Yakuts by 10.5%, while in Russians it increased by 13.0%. The results of our research testify to the
depletion of the glutathione system in the group of cancer patients of the Yakut ethnicity, which is probably the reason for the severe tolerance of

chemotherapy.

Keywords: glutathione peroxidase, glutathione reductase, glutathione-S-transferase, reduced glutathione, TBA-active products, glutathione system.

Introduction. Glutathione is an in-
tracellular tripeptide consisting of the
amino acids: L-glutamate, L-cysteine and
L-glycine, it is present in the cells of all
eukaryotes, including tumor cells. The
concentration of glutathione in the cells is
very high, reaching from 1 to 10 mM [15].
The main reservoirs of this tripeptide in
the cell are: cytosol (90%), mitochondria
(10%) and a small percentage falls to the
share of the endoplasmic reticulum [13].
The glutathione metabolism proceeds
fairly quickly, for example, in the liver of
rats, the period of its half-life is only 2-3
hours [4].

Glutathione readily reacts with electro-
philic compounds (carcinogens, drugs),
reducing their toxicity [14]; in the nucle-
us, it promotes the repair of damaged
DNA [3]; neutralizes free radicals and
peroxides [11]; provides active transport
of amino acids [6]; participates in the
modulation of the immune response [8],
regulates the redox state of the thiol pro-
teins NFkB, caspase, which are involved
in apoptosis [12]. It should be noted that
glutathione is very important in cells pro-
tecting, however, a high concentration of
glutathione in tumor cells can increase
their survival by increasing their resis-
tance to chemotherapeutic drugs and
free radical oxidation [5].

The effectiveness of chemotherapy
treatment often depends on the individ-
ual genetic characteristics of the patient,
his sensitivity to pharmaceutical drugs
[9, 16]. According to scarce existing re-
search it is indicated that tolerability of
chemotherapy among Asians is lower
compared to Caucasians [7]. In this re-
gard, we decided to evaluate the influ-
ence of ethnicity on the indicators of the
glutathione system in patients with lung
cancer and persons not suffering from
oncopathology.

The objective of this study is to as-
sess the level of glutathione levels in the
body of patients with lung cancer.

Research materials and methods.
50 people with lung cancer, admitted to
the Yakut Republican Oncology Center
were under study. The diagnosis of lung
cancer was confirmed histologically. The
patients were divided into two groups
according to ethnicity: the first group is
the Yakuts, the second group is the Rus-
sians. The control group was selected

based on age, gender and ethnicity and
included 50 people. The main criterion for
selection in the control group was the ab-
sence of cancer. The study material was
venous blood, which was taken on an
empty stomach from the ulnar vein.

The concentration of indicators of the
glutathione system was determined in
erythrocytes, and the level of TBA-AP in
blood serum using SF-2000 spectropho-
tometer. The content of reduced glutathi-
one was determined by the reaction with
5.5-dithiobis (2-nitrobenzoic acid) at 412
nm and was expressed in uM/gHb [2].
Glutathione reductase activity was deter-
mined by the oxidation rate of NADPH +
in the presence of oxidized glutathione at
340 nm and expressed in yMGSSG/min
* gHb. Glutathione-S-transferase activity
was determined at 340 nm by the rate
of formation of conjugates with 1-chlo-
ro-2.4-dinitrobenzene in the presence
of reduced glutathione and expressed in
MM GSH / min * g Hb [10]. Glutathione
peroxidase activity was determined at
412 nm in the tertiary butyl hydroperoxide
cleavage reaction using reduced glutathi-
one as a substrate. The enzyme activity
was expressed in yM GSH / min * gHb
[1]. The level of TBA-AP was determined
by the reaction of the end products of
free radical oxidation of lipids with thio-
barbituric acid to form a colored trime-
thine complex, which was measured at a
wavelength of 532 nm and expressed in
MM /L [17].

Statistical processing of the data was
performed using the SPSS for Windows
10.0 application statistical software
package. Standard methods of variation
statistics were used: calculation of aver-
ages, standard errors, 95% confidence
interval. The significance of differences
between averages was evaluated using
Student’s t test for independent samples.
The data in the tables are presented as
M + m, where M is the average, m is the
average error. The probability of the va-
lidity of the null hypothesis was taken at
p <0.05.

Results and discussion. According
to our data, the content of reduced glu-
tathione in the group of relatively healthy
people not suffering from oncopathology
was 2.32 + 0.09 uM / gHb. The concen-
tration of reduced glutathione changed
depending on ethnicity: in the first group

it was 2.50 £ 0.05 pyM / gHb, in the sec-
ond - 2.04 + 0.06 uM / gHb, that is, in the
Yakuts it was higher by 18.4%, compared
to the Russians.

Glutathione reductase activity was 6.8
+ 0.30 pM GSSG / min * g Hb. The level
of the average activity of glutathione re-
ductase in the first group (7.5 + 0.10
MMGSSG / min * gHb) was 20% higher
(p <0.05) than in the second (6.01 £ 0.30
MMGSSG / min * hb).

Glutathione-S-transferase activity was
2.44 + 0.07 yMGSH / min * gHb. We ob-
served a decrease in the activity of glu-
tathione-S-transferase in the first group
(2.20 £ 0.06 yM GSH / min * gHb) by 9%
compared with the second group (2.42 +
0.03 uM GSH / min * gHb).

The level of glutathione peroxidase
was 6.10 + 0.005 yM GGSH / min *
gHb. Depending on the ethnicity, differ-
ences in enzyme activity were noted: in
the first group (6.50 + 0.009 yM GGSH /
min*gHb), it was significantly higher (by
35.4%) than in the second (4.20 + 0.002
MM GH /min* ghb).

The concentration of the lipid peroxi-
dation index - TBK-AP was equal to 1.61
+ 0.10 uM / | and depended on ethnicity.
So, in the first group this indicator cor-
responded to 1.71 = 0.16 uM / |, in the
second - 1.38 £ 0.28 uM/l, i.e. in the first
group, the level of TBA-AP was higher by
19.3% (p <0.05).

Depending on the ethnicity of rela-
tively healthy individuals, the indicators
of the glutathione system change. In the
Yakut group higher concentrations of
reduced glutathione (18%), glutathione
reductase activity (20%) and glutathione
peroxidase (35.4%) are noted. We also
noted the intensification of free radical
oxidation of lipids in the body of Yakuts,
as evidenced by an increase in the con-
centration of TBA-AP by 19.3%.

In the body of patients with cancer, the
concentration of reduced glutathione was
significantly lower (by 28.8%) compared
with those not suffering from oncopathol-
ogy and was equal to 1.65 + 0.01 pM /
gHb. This can probably be caused by a
high rate of consumption and a low rate
of its recovery. Maintaining a sufficiently
high level of reduced glutathione by re-
storing its disulfide form is provided by
glutathione reductase. Glutathione re-
ductase activity in the group of patients



was less by 36.7% than in the control,
and was 4.30 + 0.05 yM GSSG / min *
g Hb. Consequently, the regeneration of
glutathione in the blood erythrocytes of
patients with lung cancer at the proper
level does not occur. We consider the
most likely cause of this phenomenon an
insufficient regeneration of NADPH+H*
in the pentose phosphate pathway. The
activity of glutathione-S-transferase did
not actually differ from the control, it was
equal to 2.42 £ 0.01 pM GSH / min *
gHb. Glutathione peroxidase activity de-
creased by 68.8% (1.9 + 0.001 uM GSH
/ min * gHb) than in the control group. In
patients with lung cancer, a significant
increase in free radical oxidation of lip-
ids was noted. The average content of
TBA-AP in the blood of patients with lung
cancer was 32.6% higher than the control
value and was 2.39 + 0.32 uyM/L.

In the group of patients, the concentra-
tion of the reduced form of glutathione, as
well as the activity of glutathione reduc-
tase, did not have significant differences
depending on ethnicity. In the first group
of patients, the content of reduced glu-
tathione was 34.4% less (P <0.05) com-
pared with the control group (1.64 + 0.01
MM / gHb), in the second group of pa-
tients it was 18.6% lower (P <0.05) (1.66
+ 0.009 uM / gHb). Glutathione reductase
activity in the first group of patients was
10.5% lower (6.71 = 0.09 yM GSSG /
min * gHb), and in the second group of
patients it was 13.0% higher than control
(6.9 £0.15 pM GSSG / min * hb).

Significant differences in the activity
of the enzyme performing the detoxifica-
tion function in patients with lung cancer,
depending on ethnicity, were not found.
Glutathione-S-transferase activity in the
first group of patients was 7.1% (2.37 £
0.15 yM GSH / min * gHb), in the second
group 3.0% (2.49 £ 0.25 yM GSH / min *
gHb) above the control value.

An assessment of the enzymatic sta-
tus of antioxidant protection in the blood
of patients with lung cancer showed that
glutathione peroxidase activity in both
groups of patients was significantly re-
duced. In the first group, the glutathione
peroxidase activity was 70.7% less than
the control (1.90 + 0.005 yM GSH / min *
gHb); and in the second group - by 52.4%
(2.00 £ 0.012 ym GSH / min * gHb).

At the same time, the intensity of free
radical oxidation in the body of cancer
patients increased, as evidenced by the
increase in the content of TBA-AP in
patients of the first group to 2.35 + 0.12
umM / I, which was 27.2% higher than
the control (P <0.01), the second group
was equal to 2.45 + 0.25 yM / L, which
exceeds the control indicators by 43.6%
(P <0.05).

Conclusions. Thus, the results of

our research have shown that in patients
with lung cancer, indicators of the gluta-
thione system vary depending on ethnic-
ity. Among patients the concentration of
reduced glutathione in the Yakuts de-
creased by 34.4%, Russians - by 18.6%,
glutathione peroxidase activity - by 70.7
and 52.4%, respectively. The activity of
glutathione reductase in the body of pa-
tients with lung cancer decreased in the
Yakuts by 10.5%, while in the Russians
it increased by 13.0%. The results of our
research testify to the depletion of the
glutathione system in the group of cancer
patients of the Yakut ethnicity, which is
probably the reason for the severe toler-
ance of chemotherapy.

This study was conducted in the
framework of the research work “Epide-
miological aspects of malignant tumors in
the conditions of the Far North, the de-
velopment of modern methods for early
diagnosis, prevention using highly infor-
mative fundamental research methods”
in the department of studying the adap-
tation mechanisms of the Yakut Science
Center of Complex Medical Problems.
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ASSESSMENT OF CHANGE

OF ERYTHROCYTES BY METHOD

OF RASTER ELECTRONIC MICROSCOPY
AT THE PERSONS WHO DIED OF FATAL

HYPOTHERMIA

ABSTRACT

Red blood cells (RBC) morphology of deceased from various causes (injury, hypothermia) was examined in this study by using scanning
electron microscopy. The obtained data shows that the appearance of certain forms of cadaveric erythrocytes depends on the causes of death.
Therefore, when death is caused by stabbing and gunshots RBC take acanthocyte forms and in cases of fatal hypothermia RBC take echinocyte
forms. The results of an experiment carried out in vitro, at small negative temperatures,show the appearance of acanthocytes in observed blood
samples. Based on theobtained data and on the ability of echinocyte to return to normal form, it can be concluded that the probability of restoring
the vital activity of the frozen organismsare possible.

Keywords: red blood cells, erythrocytes,hypothermia, scanningelectron microscopy.

Introduction. Frostbite and
hypothermiaare the most severe types of
cold trauma, often leading to a high level
of disability and death of the affected [1].
Till present time, the questions of death
from freezing in conditions of extremely
low temperatures (below -40°C) have
not been fully examined in the world. In
real conditions, people who died from
hypothermia (by external signs) without
carrying out resuscitation measures are
delivered to the morgue. The key-point

is that during the first 2 days when the
victims are in a state of cold anabiosis
(a very rare pulse, low blood pressure)
it is may be possible to restore the vital
activity of the organism(there are cases
of preservation of the vital functions
of the heart and other organs in frozen
animals).The results of our work suggest
a theoretical probability of the restoration
of frozen tissues, organs, and also the
revitalization of the frozen organisms.

At present time, in the literature

available to the public, there are no data
on the SEM study of the RBCs of people
who diedfrom the cold temperatures.

Revealing the features of the
morphology of the blood cells of the
deceased from hypothermia may possibly
supplement the idea of the cellular-
molecular mechanisms of the process
of general cooling of the organism and
confirm the possibility of restoring the
vital activity of the organism.

The purpose of this article is toexamine



