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THE ASSESSMENT OF RISK OF CHEMICAL AIR POLLUTION FOR THE
POPULATION HEALTH ACCORDING TO THE RESULTS OF SOCIAL-
HYGIENIC MONITORING IN ALTAI KRAI

Directorate of the Federal Service for Surveillance on Consumer Rights Protection and Human Wellbeing for

Altai Krai, Barnaul

1.G. Pashchenko, A.A. Ushakov, A.S. Katunina

The article presents the data on the health status, sanitary-hygienic conditions of living of the Altai Krai population.
According to the laboratory tests conducted in terms of social-hygienic monitoring: there was performed the analysis
of data on the state of air in populated areas of the region; there were determined leading chemical substances
polluting the air in populated areas of the region, which could have influenced the health of population; there was
given the characteristic and evaluation of risk for the population health.

Key words: health status, air of populated areas, population under influence, chemical substances, cancerogenic,

noncancerogenic risk for population health.

One of the key objectives of social-hygienic
monitoring (further — SHM) as the federal system
of surveillance, analysis, assessment and prognosis
of health status of the population and human en-
vironment is the determination of causal connec-
tion between the health status of the population
and the influence of human environment factors
on the basis of systemic analysis and evaluation
of population health risk [1].

The implementation of methods of health risk
evaluation allows: to obtain quantitative character-
istics of health damage by environmental hazards;
to compare and range effects of human environ-
ment factors different in the degree of influence;
to identify sensitive and vulnerable subgroups
of population most exposed to unfavorable influ-
ence [2].

The influence of environmental harmful factors
leads to the reduction of nonspecific resistance, oc-
currence of various types of diseases, determining
complex processes of long-term interaction of ex-
ogenous and endogenous factors [5,4].

The contamination of atmosphere on the terri-
tory of populated areas contributes to the growth
of number of children with allergic and respiratory
diseases. The effect of the most spread air pollut-
ant - carbon oxide on human organism cells man-
ifests itself through disorders of tissue respiration
processes, reduction of oxygen tissue consumption
[7]. By long-term inhalation of sulphur dioxide,
the first symptoms of intoxication are vegetovas-
cular dysfunction, neurocirculatory disorders
in combination with stomach and liver damage.
It is known, that the increase of daily average con-
centration of sulphur dioxide by every 10 mkg/m3
leads to the growth of overall mortality by 0,6%,
mortality of repiratory diseases — by 1,2%; mor-
tality of cardiovascular diseases — by 0,6% [3, 6].
According to WHO, by the increase of nitrogen

dioxide concentration in the air by 30 mkg/m3,
the number of children at the age of 5-12 with lower
respiratory tract diseases grows by 20%. By incom-
plete combustion of mineral fuel there forms black
carbon — particles of solid carbon, on the surface
of which there is adsorbed benzapyrene, formalde-
hyde, benzol. Entering the human organism, these
substances can cause malignant tumor formation.

Research objective

The hygienic analysis of sanitary-hygienic hu-
man environment factors of Altai Krai population
(further — region), in particular, the air of populat-
ed areas, determining the leading chemical sub-
stances polluting the air and evaluation of risk
for the population health. Research targets were
municipal units of the region (60 rural and 10 ur-
ban) characterized by the indexes of social and eco-
nomic development, health status, hygienic state
of environment for the period of 2014-2016 (further
long-term average annual period).

Materials and methods

Research materials were databases of the feder-
al and regional funds of SGM data (further — FIF
and RIF SGM) of the Directorate of the Federal Ser-
vice for Surveillance on Consumer Rights Protec-
tion and Human Wellbeing in Altai Krai (further —
Directorate) for the period of 2014-2016 on hygienic
environmental factors of human environment: air
at the points of surveillance in populated areas
of the region by concentration of 26 polluting sub-
stances; 98 957 tests of air in populated areas; data
on the protection of enterprise air (form Ne 2-TP
(air) and MPE volumes); health status of children
at the age of 0-14, teenagers at the age of 15-17,
adults at the age of 18 and older.

The data analysis was performed by means
of hygienic and statistical methods, methods of risk
assessment [2]. The statistical data processing was
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conducted by means of Statistica 6.0 computer pro-
gram and Excele applications.

The air examination was performed in 24 pop-
ulated localities. The study was conducted at 44
points of air surveillance, including: fixed monitor-
ing stations of the complex laboratory of environ-
mental pollution monitoring and route monitoring
stations of the FBHI Center of Hygiene and Epide-
miology in Altai Krai (further — FBHI CHE in Altai
Krai) and its affiliated brances.

Priority substances were chosen on the basis
of data on the protection of atmospheric air of en-
terprises (form No 2-TP (air) and MPE volumes).
There was determined the list of priority substanc-
es able to influence the population health: Sulphur
dioxide, nitrogen (IV) oxide, manganese and its
compounds, cupric (II) oxide, benzene (petroleum,
low-sulphur) / in terms of carbon content/, naph-
thalene, hydrogen sulphide, pyridine, dipping
acid, hydrocyanite, prop-2-en-1-al, carbon black,
xylol, nitrogen (II) oxide, iron (II) oxide, barium
and its salts, carbon oxide, formaldehyde, lead
and its inorganic compounds, inorganic dust con-
taining silicone dioxide under 20%, carbolic acid,
vanadium pentoxide (dust), hydrochloride, coal
ash of thermal power plants, chrome (+6), chlorine,
benzol, ammonia, nitrogen (IV) oxide, benzapy-
rene.

There was made the identification risk of haz-
ardous substances emissions into the air, there were
calculated the coefficients of cancerogenic hazard
and indexes of relative hazard of noncancerogenic
effect, which allowed to range the substances.

There was assessed the risk of noncancerogenic
effect of chronic influence on the population. There
was determined the expectancy of development
of health detrimental effects — the expected num-
ber of annual additional cases of diseases (per 1
thousand population) in 11 cities and 13 rural units
of the region.

Results and discussion

Out of 24 populated locations, where there was
assessed the cancerogenic risk, there were deter-
mined: 8 locations with maximum permitted level
of cancerogenic risk for population’s health (over 1
x 10, but under 1 x 10*); 13 locations with average
level of cancerogenic risk for population’s health
(over 1x10* but under 1 x 10°%); 1 location with high
level of cancerogenic risk (equal or over 1 x 107); 2
locations with non-controlled cancerogenic pollut-
ants of the atmospheric air.

The change of human environment quality
leads to the reduction of quality of life, as is evident
from medical and demographic indexes and given
levels of incidence.

There is registered the exceedance of aver-
age regional indexes of primary disease incidence
for the period of 2014-2016 (per 10 000 population)
among;:
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1. Among the whole population (over 13 788,5%/ )
—in 3 cities and 15 rural administrative districts.

2. According to the class of respiratory diseases
among the whole population (over 3 757,1% ) —in 3
cities and 14 rural administrative districts, includ-
ing nosological forms: chronic and unspecified bron-
chitis, emphysema (50,2°/,,) in 2 cities and 20 rural
administrative districts; asthma, status asthmaticus
(12,30/000) in 4 cities and 32 rural administrative dis-
tricts.

3. Among children (from 0 to 14 years inclusive-
ly) (over 18 125,2%/ ) — in 4 cities and 12 rural ad-
ministrative districts.

4. According to the class of respiratory dis-
eases among children (from 0 to 14 years) (over
11 848,0°/,,) — in 3 cities and 8 rural administra-
tive districts, including nosological forms: chronic
and unspecified bronchitis, emphysema (over 0,4%/,,)
in 1 city and 8 rural administrative districts; asthma,
status asthmaticus (over 15,4/ ) in 4 cities and 8 ru-
ral administrative districts.

5. Among teenagers (from 15 to 17 years inclu-
sively) (over 18 461,1% ) — in 3 cities and 19 rural
administrative districts.

6. According to the class of respiratory diseases
among teenagers (from 15 to 17 years inclusively)
(over 8 812,0°,,) — in 3 cities and 22 rural admin-
istrative districts, including nosological forms:
chronic and unspecified bronchitis, emphysema (over
7,8%,,) —in 1 city and 6 rural administrative dis-
tricts; asthma, status asthmaticus (over 12,5° ) in 4
cities and 12 rural administrative districts.

7. Among adults (from 18 years and older) (over
9 229,0°,,,) — in 2 cities and 7 rural administrative
districts.

8. According to the class of respiratory diseas-
es among adults (from 18 years and older) (over
1 830,4%,) — in 2 cities and 11 rural administra-
tive districts, including nosological forms: chronic
and unspecified bronchitis, emphysema (over 62,4%/ )
—in 2 cities and 20 rural administrative districts;
asthma, status asthmaticus (over 11,6°/,,) in 3 cities
and 38 rural administrative districts.

There was also stated the exceedance of average
regional indexes in 2016:

1. For the first time in life stated diagnosis of ma-
lignant neoplasms among the whole population (over
43,5 per 10 000 population) is registered in 5 cities
and 29 rural administrative districts (in 2015 - —
44,9/, 2014 — 42,2°/ ).

2. For the first time in life stated diagnosis of ma-
lignant neoplasms of trachea, bronchi, lungs among
the whole population (over 5,2 per 10 000 popula-
tion) — in 3 cities and 36 rural administrative dis-
tricts (2015 - 5,57, ; 2014 - 4,9°/ )

Uncertainties by risk evaluation. Uncertain-
ty — is a situation determined by the imperfection
of knowledge about the parameters and process-
es used for the risk assessment [1]. In the current
study, at the stage of identification of hazard, un-
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certainty is connected with possible inaccuracy
of data on average annual concentrations of pollut-
ing substances in the atmospheric air. At the stage
of analysis of relation “dose-response”, uncertain-
ties are probably connected with the determination
of referential level of influence, transition of results
of epidemiological research to the evaluated popu-
lation of the region, degree of evidence of cancero-
genic effect in human and critical organs/systems
and hazardous effects.

Conclusion

Consequently, the performed analysis
of sanitary-hygienic conditions of living of the Al-
tai Krai population revealed: pollution of the air
in the territory of urban and rural populated areas
of the region is characterized by the exceeded lev-
el of noncancerogenic risk conditioned by vanadium
pentoxide, carbon black, benzol, formaldehyde -
combustion gases of mineral fuel, and also copper,
cadmium, benzol, carbon black and formaldehyde
oxides contained in the enterprise emissions.

This proves the topicality of the elaboration
of hygienic measures not only at the sources of pol-
lution, but also regional planning of populated ar-
eas, protection of residential areas from industrial
emissions; there is also important the organization
in terms of the system of SHM of special measures
aimed at targeted preventive medical examina-
tions of child population and standard medical
examination of adult population to reveal persons
in the groups of exceeded risk of conditioned mor-
bidity.
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RISK STRATIFICATION OF INFECTIONS CONNECTED WITH
HEALTHCARE DELIVERY IN PATIENTS WITH MALIGNANT
NEOPLASMS ON THE BACKGROUND OF CHEMOTHERAPEUTIC
AND RADIOTHERAPEUTIC TREATMENT IN ALTAI KRAI

!Altai State Medical University, Barnaul

2Altai Regional Oncology Center, Barnaul

AN. Neshatayev ', N.V. Lukyanenko !, A.F. Lazarev? N.Ya. Lukyanenko'

The current article presents the results of retrospective analysis of incidence and principles of risk stratification
of infections connected with healthcare delivery in patients with malignant neoplasms exposed to chemotherapeutic

treatment outpatiently and inpatiently.

Key words: risk groups, ICHD, chemotherapeutic treatment.

Infections connected with healthcare deliv-
ery (ICHD) are registered in 5-10% of patients
of in-patient hospitals and hold the 10* position
among causes of mortality. In Russia, according
to the official statistics, there areannually regis-
tered about 30 thous. cases of ICHD (0,8 per 1000
patients). According to international and Russian
specialists in the sphere of ICHD, there truth num-
ber constitutes not less than 2-2,5 million people.
Some groups of patients are especially vulnera-
ble: newborns, elderly people, patients with se-
vere course of the basic pathology and numerous
concomitant diseases, patients exposed to aggres-
sive and invasive medical manipulations, organ
transplantations, etc. In these groups, the indexes
of ICHD morbidity are much higher.

Patients with malignant neoplasms are one
of the ICHD risk groups, taking into account that
chemotherapeutic and radiotherapeutic treat-
ment leads to the decrease of immune response
to the influence of various bacterial and viral eti-
ological factors. According to V.M. Gelford (2012),
basic clinical forms of ICHD in oncological depart-
ments are pseudomonas sepsis, acute respiratory
distress, ventilation-associated pneumonia. This
group of patients (N.I. Petrova, 2009) is also char-
acterized by long-term complications after release
from hospital determined by ICHD of viral, par-
asitic and fungal etiology. According to her data,
mycoses generally caused by Candida fungi dam-
age from 10 to 15% patients exposed to chemother-
apeutic and radiotherapeutic treatment.

Intensive development of high-tech invasive
methods of diagnosis and treatment in combina-
tion with wide spread of microorganisms with
multiple drug resistance determines the necessity
of continuous improvement of systems of surveil-
lance and control.

Patients with ICHD stay in hospital 2-3 times
longer than similar patients without infection
symptoms. There stay is averagely 10 days lon-

6

ger, the treatment cost is 3-4 times higher, the risk
of lethal outcome is 5-7 times higher. The economic
damage cause by ICHD is considerable: in the Rus-
sian Federation it can lead 10-15 milliard rubles per
year (for comparison — annual economic damage
from ICHD in Europe constitutes about 7 milliard
euro, in the USA - 6,5 milliard dollars).

Epidemiological and economic aspects de-
termine more through study of epidemiologi-
cal aspects of the course of epidemic processes
of infections connected with healthcare delivery
in patients with malignant neoplasms on the back-
ground of chemotherapeutic and radiotherapeutic
treatment aimed at improvement of systems of sur-
veillance and control.

Research objective

Optimization of the information subsystem
of epidemiological surveillance of ICHD in patients
with malignant neoplasms on the background
of chemotherapeutic and radiotherapeutic treat-
ment.

Tasks:

1) To perform retrospective analysis of inci-
dence and reveal ICHD risk groups in patients
with malignant neoplasms exposed to chemother-
apeutic treatment outpatiently and inpatiently.

2) To perform retrospective analysis of inci-
dence and reveal ICHD risk groups in patients
with malignant neoplasms exposed to radiothera-
peutic treatment outpatiently and inpatiently.

3) To elaborate criteria of assessment and algo-
rithms of determination of ICHD risk groups pa-
tients with malignant neoplasms on the back-
ground of chemotherapeutic and radiotherapeutic
treatment.

4) Optimization of the information subsystem
and managing subsystem in the system of epide-
miological ICHD process management in the on-
cological center.
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Materials and methods

Research materials were the data of the official
statistical reporting, informational, analytical ma-
terials, records and reports andalso results of lab-
oratory microbiology tests selected in 2011-2016
in the Regional State Budgetary Healthcare Institu-
tion Altai Regional Oncological Center.

The study included the data of official state
statistical reporting and report forms of epy Rus-
sian Federal Service for Surveillance on Consumer
Rights Protection and Human Wellbeing (Rospo-
trebnadzor) (Ne2 “Records on infections and infes-
tations”, Ne5 “Records on preventive vaccinations”.

The research is based on the retrospective ep-
idemiological analysis of dynamics and structure
of morbidity of patients with malignant neoplasms
on the background of chemotherapeutic and ra-
diotherapeutic treatment and ICHD in the period
from 2011 to 2016.

Causes and conditions of ICHD cases in the Al-
tai Regional Oncological Center in the period from
2011 to 2016 were evaluated by the analysis of re-
cords of epidemiological examination of focuses (f.

Ne 391 u) including the data on 5365 patients with
malignant neoplasms on the background of chemo-
therapeutic and radiotherapeutic treatment and 45
ICHD patients in the period from 2011 to 2016.

In 2011-2016, in terms of study, there were se-
lected and examined 120 specimens of clinical ma-
terial and 360 specimens of external environment
of the Altai Regional Oncological Center for micro-
biological and immunological examinations.

The work implied descriptive evaluative epi-
demiological, laboratory, statistical methods of re-
search, quantitative method of complex evaluation
of ICHD risks and also elements of mathematical
modelling.

Results and discussion

The performed retrospective epidemiologi-
cal analysis of dynamics of morbidity of patients
with malignant neoplasms on the background
of chemotherapeutic and radiotherapeutic treat-
ment in 2011-2013 compared to 2004 revealed
the growth of the overall index of malignant neo-
plasm incidence by 17,2% (Table 1).

Table 1

Dynamics of morbidity of patients with malignant neoplasms on the background of chemotherapeutic and
radiotherapeutic treatment in 2011-2013 compared to 2004

Malignant neoplasms 2004
1 esophagus 55
2 gaster 39,6
3 middle intestine 17,6
4 straight intestine 18,4
5 liver 8,3
6 pancreatic gland 12,3
7 larynx 11,7
8 trachea, bronchi, lungs 115,0
9 bones, articular cartilages 1,7
10 connective and soft tissues 2,1
11 skin melanoma 41
12 other skin neoplasms 43,7
13 prostatic gland 26,5
14 urinary bladder 17,5
15 kidneys 14,9
16  thyroid gland 2,9
17 lymphoid tumors 11,6
18 leukemia 11,2
19  Total 413,2

The overall index of morbidity constituted 484,2
per 100,0 thous. people in Altai Krai. The maxi-
mum increase was registered among the follow-
ing pathologies: thyroid gland cancer — by 141,4%,
prostatic gland cancer — by 136,2%, esophageal

Index growth
2011 2012 2013 (by 20% 2, %
7,6 6,9 7,9 +43,6
32,3 37,0 34,9 11,9
25,6 24,7 24,5 +39,2
19,4 23,6 22,4 +21,7
5,6 5,5 5,9 28,9
141 13,8 12,7 +33
13,9 11,6 13,8 +17,9
107,7 102,9 109,1 5,1
0,9 1,8 15 11,5
2,7 2,7 2,9 +38,1
5,0 5,7 44 +7,3
55,6 50,3 56,1 +28,4
47,9 53,8 62,6 +136,2
19,7 19,2 20,7 +18,3
17,7 20,6 20,4 +36,9
6,4 7,5 7,0 +141,4
10,5 11,5 9,4 -18,9
5,6 10,6 7,5 -33,9
456,8 465,0 4842 +17,2

cancer — by 43,6%, kidney cancer — by 36,9%. This
period was characterized by the reduction of leu-
kemia incidence by 33,9%, lymphoma — by 18,9%,
bronchopulmonary system — 5,7%.
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The age and sex composition of patients
with malignant neoplasms on the background

of chemotherapeutic and radiotherapeutic treat-
ment in 2011-2013 is presented in Table 2.

Table 2

Dynamics of age and sex composition of patients with malignant neoplasms on the background of chemotherapeutic and
radiotherapeutic treatment in 2011-2013

2011
Age

male female

0- 14 years 0,6 0,5

15-29 years 1,1 1,6

30-39 years 2,3 4,8

40-49 years 5,8 9,3

50-59 years 247 235

60-69 years 28,4 21,8

70 years and older 37,1 38,5
Total 49,2% 50,8%

The structure of age and sex composition
of patients with malignant neoplasms on the back-
ground of chemotherapeutic and radiotherapeutic
treatment in 2011-2013 was not exposed to changes.

The specific gravity of male patients constituted
from 46,9% to 49,2%, female patients — from 50,0%
to 53,8%.

The overall structure of patients was prevailed
by elder age groups over 70 - 36,7%, 60-69 - 25,3%,
children under 14 - 0,4%.

The most spread oncological pathologies among
men were prostatic gland cancer — 12,9%, urinary
bladder cancer — 4,3%, kidney cancer — 4,3%, lung
cancer — 22,5%, skin neoplasms — 11,6%. Among
women there prevailed mammary gland cancer —
17,0%, uterine body and uterine cervix cancer —
13,2%, thyroid gland cancer — 8,0%.

Prevailing methods of treatment of patients
with malignant neoplasms were the methods
of combined complex treatment using surgical
method - 76,9% (Table 3).

The treatment did not require surgical inter-
vention in 23,1% of patients including only radi-
al method — 18,1%, chemotherapeutic and radial
methods —20,3%.

According to the obtained data and in order
to perform retrospective study of hospital-ac-
quired infection incidence and routes and factors
of infection, our objective was to determine ICHD
risk groups.

According to the data of world and Russian sta-
tistics, the most significant ICHD risk groups were
patients undergoing combined complex treatment
implying surgical method — 76,9% (first group —
4289 patients). The given group of patients was ex-
posed to lung ventilation with risk of ventilation
associated pneumonia. Due to numerous intrave-
nous injections, these patients had the risk of cathe-
ter-associated purulent-septic pathologies. Accord-

2012 2013
male female male female
0,5 0,6 0,5 04
1,1 2,0 0,9 1,7
2,0 44 2,1 4,7
57 9,1 49 7,9
24,3 23,2 23,8 23,4
27,8 22,2 34,6 25,3
38,6 38,4 33,1 36,7
46,9% 53,1% 48,8% 51,2%

ing to literature, ventilation associated pneumonia
in this group is registered in 20-50% of patients.

The second risk group was the group of pa-
tients with prostatic gland and urinary bladder
cancer — 145 patients exposed to the urinary blad-
der catheterization. According to the data of world
and Russian statistics, the risk of purulent-septic
complications in this group by the urinary bladder
catheterization and suprapubic urinary catheter
constitutes from 1,5% to 38,3%.

The third risk group were patients with straight
intestine, rectosigmoid junction and anus cancer —
185 patients. 25,0% of patients in the given group
had statistically significant risk of purulent-septic
infections including endogenous genesis.

The fourth risk group consisted of patients with
lymphatic and blood-forming tissues cancer — 176
patients, which has the risk of purulent-septic in-
fections —70,6%. 81,8% exposed to chemotherapeu-
tic treatment only.

Conclusion

Thus, there has been determined four ICHD
risk groups:

1. Patients exposed to combined complex treat-
ment implying surgical method — 4289 patients.

2. Patients with prostatic gland and urinary
bladder cancer exposed to the urinary bladder
catheterization — 145 patients.

3. Patients with straight intestine, rectosigmoid
junction and anus cancer — 185 patients.

4. Patients with lymphatic and blood-forming
tissues cancer — 176 people.
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Table 3

Methods of treatment of patients with malignant neoplasm in 2013

Implying surgical method, %

Localization, abs. )

nosological num- onl.y combined/

form ber surgical complex
treatment treatment

All malignant 5578 449 32,0

tumors

including chil-

dren (under 14) 2l 150 e

Oral and pha- 57 10,5 29,8

ryngeal cavity

Esophagus 18 55,6 22,2

Gaster 208 38,9 61,1

Straight

Intestine, 185 53,0 38,4

rectosigmoid

junction, anus

Larynx 72 13,9 45,8

Trachea, bron- 555 46,5 47,3

chi, lungs

Skin melanoma 118 69,5 30,5

mammary 673 21,4 78,6

gland

Uterine cervix 239 22,2 13,8

Uterine body 309 36,9 56,6

Ovaries 80 13,8 86,3

Urinary blad- 145 32,4 67,6

der

Lymphatic and

blood-forming 176 0,0 4,0
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ASSESSMENT OF EATING BEHAVIOR IN PUPILS OF MOSCOW AND
ALTAI KRAI AND THE ROLE OF FAMILY AND SCHOOL IN THE FOOD
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The article presents the data on the assessment of nutrition of children and teenagers in modern conditions. It has
been revealed, that the products, meals and ready-to-serve foods provided at school do not satisfy taste preferences
of pupils, there lacks the tradition of home and school meal. Thus, it is necessary not only to inculcate eating
habits, but also to correct the formed ones — both at school and at home. A considerable role in this process is given

to the family.
Key words: eating habits, ration, tradition.

Researches on healthy nutrition of children
and teenagers in modern conditions show, that
the school menu not always satisfy taste prefer-
ences of pupils, there lacks the tradition of home
and school meal. Thus, it is necessary not only to in-
culcate eating habits, but also to correct the formed
ones — both at school and at home. A considerable
role in this process is given to the family [3, 10].

Research objective

Considering the problem topicaly, there were
conducted researches of the

Federal State Autonomous Institution “Nation-
al Medical Research Center of Children’s Health”
of the Ministry of Health of the Russian Federation,
I.M. Sechenov First Moscow State Medical Univer-
sity, FSBEI HE ASMU of the Ministry of Health
of the Russian Federation, aimed at the generaliza-
tion and analysis of the information on taste prefer-
ences of 1-11 form pupils in 220 schools in different
Moscow districts (Central Administrative District,
Northern Administrative District, North-East Ad-
ministrative District, Eastern Administrative Dis-
trict, South-East Administrative District, Western
Administrative District, North-West Administra-
tive District, Troitsky and Novomoskovsky Ad-
ministrative Districts, Zelenogradsky Administra-
tive District) and municipal general educational
institutions of Altai Krai.

Materials and methods

In Moscow schools there was evaluated the con-
sumption of every current menu item for the mo-
ment of study, including products from the school
shop and outside the school (favorite courses eaten
at home). There were used specifically developed
questionnaires. According to the results of the cur-
rent study there was created the consolidated re-
port (percentage of food consumption) on the basis
of questionnaire data obtained during the mon-
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itoring of food consumption by pupils of various
age groups in canteens of educational institutions.
In terms of the data comparison, there were also
used the results obtained by the determination
of the rate of food waste by means of weighing [3].

The study included the data on 202 385 course
helpings, 129 159 out of them — breakfast help-
ings and 73 226 lunch helpings, given according
to the current menu depending on the age of pupils
[3,6,7,8].

The number of pupils involved into the study
constituted 49 952, the number of questionnaires
of pupils and parents — 751, including reports
on the quality of food, assessment of subsidized
meals, questionnaires on the evaluation of the cof-
fee shop range — 172, observations of teachers, ser-
vice staff, number of acts on the study manage-
ment — 567/total — 1318/, the results of monitoring
of school nutrition were used for the comparison
analysis [1, 3, 4, 9, 10], and the results present-
ed by the Razymovsky MSUTM - Ivanova V.N.,,
Mogilny M.P., 2015 and the computer agency KAP-
ITAN, 2012, (http://www.1cp.ru/m/sm/index.php).

In terms of the analysis of the obtained
data, there was prepared the “Analytical report
on the rationale for the target audience selection
and the results of the analysis of eating behavior
in pupils of Moscow institutions of general edu-
cation” for the Moscow Department of Education
(See the official website of the Moscow Department
of Education).

Results and discussion

According to the monitoring results, taste pref-
erences of pupils can be conventionally divided
into three groups:

- dishes, which children practically do not
eat; the rate of consumption of these dishes con-
stitutes less than 35% of the total amount of food
served;



BULLETIN OF MEDICAL SCIENCE 4 (8) 2017

- dishes, which children eat with pleasure,
but in the amount lesser than the amount pre-
scribed in the current menu, the rate of consump-
tion of these dishes constitutes 50-65%;

- dishes, which children eat with great plea-
sure, the rate of consumption of these dishes con-
stitutes 70% and more.

The number of dishes (totally, there were exam-
ined 159 ready-to-serve foods, dishes, food prod-
ucts) according to the current menu considering
the rate of consumption was divided into the fol-
lowing proportions: 22% - dishes, which children
practically do not eat, 23% - dishes, which children
eat with pleasure, 55% - dishes, which children eat
with great pleasure. The obtained data prove the ne-
cessity and reasonability of the elaboration of new
food rations considering modern taste preferences
of pupils, including favorite dishes and excluding
less consumed dishes at school, considering home
nutrition and following daily physiological needs
of pupils and principles of succession of home
and school nutrition, the so called “school-family”
menu [2,3,5].

The elaboration of the new daily ration pro-
vides for the reasonability of exclusion of dish-
es, which consumption rate constitutes less than
50% (“squash spread”, “spinach soup”, “poached
fish”, “starch drink”, etc.), considering the issue
on the reduction of exclusion of dishes important
for the adherence to the nutrition value, the con-
sumption of which ranges within the interval of 50-
65%, with the compensation of the number of nutri-
ents by the addition of other products to the menu.
For example, by the reduction of “milk millet por-
ridge” from 150g to 80g the menu should include
a cottage cheese pancake for breakfast. Dishes with
the rate of consumption over 70% should be left
in the new menu without alterations, as they are
the most popular according to taste preferences.

Such dishes include: “macaroni baked with
cheese”, “vegetable salad with beetroot”, “salad
with fresh tomatoes and cucumbers with vegoil”,
“borsch with cabbage and potatoes”, “Siberian
borsch with beet”, “beef stroganoff with macaro-

sy

ni”, “Leningradsky pickle soup”, “potato soup
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with meatballs”, “chicken soup”, “chopped chick-
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en meatballs”, “goulash”, “chopped meat patties
(beef)”, “chopped chicken patties”, “meat pilaf”,
“mashed potatoes”, “boiled rice”, porridge “Dru-
zhba”, “vegetable ragout”, “dried apricots com-
pote”, “cacao drink with milk”, “school pizza”,
“chocolate cupcake”, “cottage cheese pancakes”,
“cherry pie” and others (87 out of 159 dishes
and ready-to-serve foods — 55%).

According to the results of the inquiry, the pre-
vailing products in the day ration bought addition-
ally at retail outside the school and home during
the day are chips, carbonate water, bread rolls,
sweets. In the school shop — confectionery (20%),

bakery (25%), drinks (19%), sandwiches (36%).

In Altai Krai, there was studied the actual nu-
trition of pupils at the age 12-17 years (n=257) con-
sidering additional nutrition at home by means
of the analysis of frequency of food consumption,
analysis of menus of the organized group [9].
The main group included 125 pupils of schools
with modernized technological equipment
of the nutrition unit. The group of comparison in-
cluded 132 pupils of schools without modernized
nutrition unit. The parents of pupils (n=257) also
took part in the study and answered to the ques-
tionnaire: “Information on nutrition and eating
behavior”. The study revealed, that the modern-
ization of school canteens allowed to improve
the structure of nutrition, increase the consump-
tion of a number of nutrients, the quality of nutri-
tion in the main group was subjectively evaluated
higher than in the group of comparison (p<0,001).

However, in spite of the conducted measures,
the nutrition of 79,8+2,5% of pupils is not balanced
by the content of nutrients and energy, which is de-
termined by taste preferences of teenagers and nu-
trition outside the school [1, 4, 9]. Thus, in the main
group, the indexes of the energy share of proteins
and fats turned out to be higher, as well as the con-
sumption of meat and meat products, fish, sea prod-
ucts, confectionaries, plant products. At the same
time, the compared groups were characterized
by low level (lower than the norms of physiologi-
cal needs) of consumption of meat, milk and dairy
products, fish and fish products, eggs, which is also
determined by the refusal of pupils in the school
canteen of such products as steam-cooked “beef
patties”, steam-cooked “beef meat balls”, steam-
cooked “fish patties”.

It has been long accepted, that steam-cooked
dished cooked in the convection steamer retain
nutrients, and as everything is cooked without
fat, there is totally realized the concept of healthy
food. The choice is, unfortunately, made for such
meat products as sausages. In the group of com-
parison, there was registered insufficient consump-
tion of proteins (7,5%; p=0,0198). The consump-
tion of proteins by young boys constituted 109%,
by girls — 93,5% of the norms of physiological
needs (p=0,014). In boys 12,5% of calories consti-
tute animal proteins, in girls — 11,5%. In 7,0+1,6%
of pupils insufficient consumption of essential ami-
no acids, low content of methionine in 58,8+3,1%.
In the main group there are observed higher rates
of fat consumption (136% of the norms of physiolog-
ical needs) than in the comparison group - 112,5%
(p=0,0216) and sodium (p=0,0242). Herewith,
the contribution of school nutrition to the overall
fat consumption rate constituted 22,1% and did not
differ significantly in both groups (p>0,05).

The consumption of PUFAs constituted
7,3+0,22% of the daily ration calories (by the norm
5-14%), while the correlation of PUFA omega-6/
omega-3 constituted 16:1 due to the shortage

11
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of omega-3 PUFA. In 36,2+3,0% of pupils there
was registered the redundancy of the energetic
content of the ration. With the age, the fat compo-
nent in the ration increased: in pupils at the age
of 12-14 years, proteins provide 11,8% of calo-
ries, fats — 36%, carbohydrates — 52,1%, at the age
of 15-17 years: proteins — 12,6%, fats — 38,1%, car-
bohydrates —49,3% (optimal rate is 10-15%, 30-32%
55-60% respectively). This is on the background
of lower consumption of fruit by teenagers of 15-17
years in comparison with teenagers of 12-14 years,
255 g/day and 322 g/day respectively (p=0,014)
and higher consumption of oils and fats by elder
teenagers 26g/day in comparison with younger
teenagers 18g/day (p=0,036) [9].

The insufficiency of consumption of carbohy-
drates in the main group and the group of com-
parison constituted 86,4% and 90,7% of the norm
of physiological needs, while in teenagers at the age
of 12-14 years, the rate of consumption corresponds
to the norm of physiological needs, and in teenag-
ers at the age of 15-17 years, it constitutes 77,5%
of the norm (p=0,001). The consumption of dietary
fiber: 95% of the norm in boys, 81% of the norm
in girls.

Pupils do not follow the recommended frequen-
cy of nutrition: 36,2% eat 2-3 times a day; 40,4% -
4-6 times; 23,2% do not follow constant frequency
and eat from 2 to 6 times a day.

The contribution of school nutrition to the struc-
ture of food consumption constitutes 20,8%, which
determines the necessity of more active participa-
tion of parents (family) in the formation of eating
habits and ration of pupils. Moreover, 73% of pu-
pils at the age of 12-17 years, who had taken part
in the research, mentioned, that the parents’ life-
style is an example for them. The study of eating
behavior of parents revealed: the specific grav-
ity of those, who placed the quality of products
on the first position among the characteristics,
which they consider by the choice of products, con-
stituted 35%, the second position was occupied by
family budget — 19,2%, the third and the fourth po-
sitions — taste habits and personal wishes — 14,8%.

The nutrition value, knowledge of the product’s
usefulness and doctor’s advice were rarely placed
on the first position. The consumption of fresh fruit
and vegetables constituted 114,3 g/day and 128,6
g/day per person respectively, which is lower than
the norms recommended by the WHO. Insufficient
consumption of milk and curdled dairy products
- in 52,5+3,1% of parents, normal — in 17,9+2,4%.
During the recent year, 39,9% of parents have
been trying to use less salt, among urban pop-
ulation - 45,3+4,4%, among rural population -
33,3+4,2% (21=6,1;, p<0,05). 29,2+2,8% constantly
use iodine-treated salt, 46,7+3,1% use it sometimes
and 24,1+2,7% - very rarely. 13,6% of parents do
not follow the recommended frequency of meals
and eat 1-2 times a day. Irregular food consump-
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tion is registered in 62,3% of respondents, 26,5%
have restricted time, 21,4 often overeat. Only 19,8%
of parents regularly follow the regime of nutrition
and receive vitamin-mineral complexes [9].

Conclusion

Consequently, the assessmentof nutrition of chil-
dren and teenagers in modern conditions and their
eating behavior shows, that the number of prod-
ucts, dishes and ready-to-serve foods provided
at school do not satisfy taste preferences of pupils
(are not liked, are not eaten or eaten incompletely),
there lacks the tradition of home and school meal.
It determines the necessity of teaching parents,
children and teachers to correctly form modern
principles and habits of healthy nutrition, to con-
sider eating preferences of pupils and to contribute
to teaching the use of “school-family menu”.

The example of adults is extremely important
in the formation of principles and skills of healthy
nutrition, healthy and regular habits. Family
breakfasts, lunches and dinners are more pleasant
for a child than eating alone. Parents are the main
ideal of conduct for a child.
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THE ASSESSMENT OF RISK OF DRINKABLE WATER CHEMICAL
POLLUTION TO THE HEALTH OF ALTAI KRAI POPULATION
Center of hygiene and epidemiology in Altai Krai, Barnaul

T.I. Gubareva, A. Yu. La, Yu.A. Kapayeva, L.A. Skripkina, N.Ye. Soldatova

There was performed the hygienic assessment of the level of drinkable water chemical pollution on the territory
of Altai Krai and revealed the most troubled territories consuming chemically polluted drinkable water. The data
obtained by means of social-hygienic monitoring allowed to adjust the plan of monitoring laboratory tests
of drinkable water of centralized water supply systems in populated areas.

Key words: social-hygienic monitoring, drinkable water, chemical substances, troubled territories.

Water is an essential element of the environ-
ment having a significant impact on human health
and activity, it is the basis for origin and mainte-
nance of all life. Providing the population with
drinkable water of satisfactory quality is one
of the main social-hygienic issues. Drinkable wa-
ter should be safe in epidemiological and radia-
tion respect, harmless in chemical composition
and should have favourable organoleptic proper-
ties. It is believed that up to 80 per cent of all chem-
ical compounds entering the outside environment
sooner or later get into natural water with industri-
al, household and storm drains. Numerous stud-
ies have established that drinkable water anthro-
pogenic pollution along with other environmental
factors is an intensive factor of impact on human
health.

Objective

To conduct a hygienic assessment of the level
of drinkable water chemical pollution on the terri-
tory of Altai Krai to reveal the most troubled terri-
tories and amount of population consuming chem-
ically polluted drinkable water.

Materials and methods

In 2016, 34 902 studies with a multiplici-
ty of 12 samples per year were conducted at 372
monitoring points on the distribution network
of centralized utility and drinking water sup-
ply systems within the framework of social-hy-
gienic monitoring system in Altai Krai. To assess
the direct influence of the quality of drinkable wa-
ter on population health, on administrative terri-
tories of Altai Krai, a calculation and population
health risk assessment (the assessment of the prob-
ability of developing a threat to a person’s or fu-
ture generations’ life or health) was carried out,
this risk being preconditioned by drinkable water
chemical pollution. In this study, the assessment
of risk was based on average annual chemical
substances concentrations on the distribution net-
work. The studies of drinkable water on distribu-
tion network for the presence of lead and cadmium
were conducted at 11 districts of Altai Krai at 18
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populated areas, the amount of population under
studies equaled to 440 019 persons. The studies
for the presence of lead, cadmium and arsenic were
conducted at 4 districts of Altai Krai at 4 populat-
ed areas, the amount of population under studies
equaled to 189 810 persons, making 9.0 per cent
of the total amount of population using central-
ized utility and drinking water supply. The stud-
ies for the presence of lead, cadmium, arsenic
and chromium (6+) were conducted at the town
of Aleysk, the amount of population under study
equaled to 28 372 persons. All studies were per-
formed by accredited laboratories with the use
of standardized analytical methods. Assessment
of risk was carried out in accordance with the pro-
visions of P 2.1.10.1920-4 “Human Health Risk As-
sessment from Environmental Chemicals”.

Results and discussion

It was established that four groups were regis-
tered in the analysis of sanitary-chemical parame-
ters of controlled substances.

The first group is for substances of hazard class-
es 1 and 2 (arsenic, lead, boron, nickel, nitrites)
with concentration exceeding 1 TLV. This group
includes 7 territories of Altai Krai: Pervomaysky,
Khabarsky, Rebrikhinsky, Pavlovsky, Shipun-
ovsky, Kamensky Districts, the city of Barnaul.

The second group is for substances of hazard class
3 (iron, manganese, magnesium, nitrates, chlorine)
with concentration exceeding from 1 to 2 TLV.
This group includes 19 territories: Ust-Kalmansky,
Troitsky, Topchikhinsky, Talmensky, Tabunsky,
Rebrikhinsky, Pankrushikhinsky, Kulundinsky,
Krasnoshchyokovsky, Kalmansky, Kuryinsky,
Bystroistoksky, Altaysky, Aleysky, Loktevsky,
Zavyalovsky Districts, the city of Rubtsovsk,
the towns of Slavgorod, Aleysk.

The third group is for substances of hazard class
3 (iron, manganese, nitrates) with concentration ex-
ceeding from 2 to 5 TLV. This group includes 10 ter-
ritories: Romanovsky, Novichikhinsky, Nemetsky
National, Yeltsovsky, Burlinsky, Kosikhinsky,
Shelabolikhinsky Districts, the towns of Novoal-
taysk, Kamen-na-Obi, Belokurikha.
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The fourth group is for substances of hazard class
3 (nitrates, iron, manganese) with concentration
exceeding 5 TLV. This group includes 26 territo-
ries: Shipunovsky, Khabarsky, Tyumentsevsky,
Suyetsky, Soltonsky, Soloneshensky, Sovetsky,
Smolensky, Rubtsovsky, Pospelikhinsky, Pavlov-
sky, Mamontovsky, Krutikhinsky, Krasnogorsky,
Kamensky, Zonalny, Zarinsky, Tselinny, Za-
lesovsky, Yegoryevsky, Blagoveshchensky, Biysky,
Pervomaysky Districts, the town of Zarinsk, the cit-
ies of Biysk and Barnaul.

No exceedance of concentration of above men-
tioned substances was found in populated areas
of Bayevsky, Volchikhinsky, Zmeinogorsky, Kly-
uchevsky, Kytmanovsky, Mikhaylovsky, Pet-
ropavlovsky, Rodinsky, Slavgorodsky, Togulsky,
Tretyakovsky, Uglovsky, Ust-Pristansky, Chary-
shsky Districts and the town of Zmeinogorsk.

The total individual carcinogenic risk due
to peroral route of lead, cadmium, arsenic with
drinkable water is within permitted limits.

The individual carcinogenic risk at the town
of Novoaltaysk, and Novichikhinsky, Talmensky,
Troitsky, Shipunovsky Districts is up to the first
range (the individual risk throughout life is equal
to or less than 1x10-6). The individual carcinogenic
risk at the town of Zmeinogorsk, and Petropavlov-
sky, Kamensky, Krutikhinsky, Kuryinsky, Pervo-
maysky, Tretyakovsky, Krasnoshchyokovsky, Pos-
pelikhinsky, Loktevsky Districts is up to the second
range (the individual risk throughout life is more
than 1x10°¢, but less than 1x104).

Non-carcinogenic risks were estimated in 78.1
per cent of Altai Krai population using central-
ized drinking water supply. The number of people
who underwent the assessment of risk of non-car-
cinogenic effects was 1,653,826. As a consequence
of drinkable water use in Altai Krai, the level
of non-carcinogenic risk from chemical substanc-
es in adult population exceeds the permitted value
(HQ>1) in Rubtsovsky, Nemetsky National Dis-
tricts. The contribution to non-carcinogenic risk
in adult population is due to the receipt of nitrates
from 71.4 per cent in Nemetsky National District
to 91 per cent in Rubtsovsky District.

The level of non-carcinogenic risk from sub-
stances in child population (from 6 to 18 years) ex-
ceeds the permitted value (HQ>1) in Rubtsovsky,
Nemetsky National, Loktevsky Districts. The con-
tribution to non-carcinogenic risk in is due to the re-
ceipt of nitrates from 70 per cent in Nemetsky Na-
tional District to 89.2 per cent in Rubtsovsky
District. The level of non-carcinogenic risk in child
population (from 0 to 6 years) exceeds the permit-
ted value (HQ>1) in Kamensky, Tyumentsevsky,
Shelabolikhinsky, Altaysky, Yegoryevsky, Zmei-
nogorsky,  Krasnoshchyokovsky,  Loktevsky,
Mamontovsky, Nemetsky National, Rubtsovsky,
Tretyakovsky Districts. The main contribution

to non-carcinogenic risk in child population is due
to the receipt of nitrates and fluorine.

In the case of simultaneous receipt of chemical
substances with drinkable water the following crit-
ical organs are identified among adults and chil-
dren: blood and blood-forming organs, cardiovas-
cular system, skeletal system and teeth, immune
system, central nervous system, hormone system,
reproductive system, morphosis, liver, kidneys,
skin and mucous membranes, gastrointestinal tract.
Total risk indices in case of simultaneous chemical
substances receipt in their impact on critical organs
and systems in adult population exceed permissi-
ble values in the influence on blood and cardiovas-
cular system in Rubtsovsky, Nemetsky National
Districts. In child population (from 6 to 18 years),
total risk indices exceed the permissive value (>1)
for blood and blood-forming organs, cardiovas-
cular system in Rubtsovsky, Nemetsky Nation-
al and Loktevsky Districts. For child population
(from O to 6 years), total risk indices exceed the per-
missive value (>1) for blood and blood-forming
organs, cardiovascular system in Altaysky, Yego-
ryevsky, Zmeinogorsky, Krasnoshchyokovsky,
Loktevsky, Mamontovsky, Nemetsky National,
Rubtsovsky, Tretyakovsky Districts; for skeletal
system in Kamensky, Pavlovsky, Slavgorodsky,
Tyumentsevsky, Khabarsky, Shelabolikhinsky Dis-
tricts.

Conclusions

The results obtained make it possible to con-
clude that:

1. In Altai Krai the levels of total carcinogenic risk
from lead, cadmium, arsenic, chromium (6+) are
within permitted limits.

The individual carcinogenic risk at the town
of Novoaltaysk, and Novichikhinsky, Talmensky,
Troitsky, Shipunovsky Districts is up to the first
range of risk (the individual risk throughout life
is equal to or less than 1x10), these risk levels does
not require additional measures, but are subject
to periodic monitoring.

The individual carcinogenic risk at the town
of Zmeinogorsk, and Petropavlovsky, Kamensky,
Krutikhinsky, Kuryinsky, Pervomaysky, Tretya-
kovsky, Krasnoshchyokovsky, Pospelikhinsky,
Loktevsky Districts is up to the second range
of risk (the individual risk throughout life is more
than 1x10°, but less than 1x10*). These levels are
subject to constant monitoring.

2. The levels of non-carcinogenic risk in adult pop-
ulation exceed the permitted value (HQ>1) for ni-
trates in Rubtsovsky, Nemetsky National Districts.
Children are less resistant to influence of chemical
pollutions of environmental objects, which include
drinkable water. The level of non-carcinogenic risk
in child population (from 6 to 18 years) from chem-
ical substances exceeds the permitted value (HQ>1)
for nitrates in Rubtsovsky, Nemetsky National,

15



BULLETIN OF MEDICAL SCIENCE 4 (8) 2017

Loktevsky Districts. In child population (from 0
to 6 years), the level of non-carcinogenic risks from
substances exceeds the permitted value (HQ>1)
for nitrates and fluorine in Kamensky, Tyument-
sevsky, Shelabolikhinsky, Altaysky, Yegoryevsky,
Zmeinogorsky, Krasnoshchyokovsky, Loktevsky,
Mamontovsky, Nemetsky National, Rubtsovsky,
Tretyakovsky Districts and are estimated as elevat-
ed.

3. Total risk indices in case of simultaneous
chemical substances receipt in their impact on crit-
ical organs and systems in adult population exceed
permissible values in the influence on blood and car-
diovascular system in Rubtsovsky, Nemetsky Na-
tional Districts.

4. In child population (from 6 to 18 years), to-
tal risk indices exceed the permissive value (>1)
for blood and blood-forming organs, cardiovas-
cular system in Rubtsovsky, Nemetsky National,
Loktevsky Districts. For child population (from 0
to 6 years), total risk indices exceed the permissive
value (>1) for blood and blood-forming organs,
cardiovascular system in Altaysky, Yegoryevsky,
Zmeinogorsky, Krasnoshchyokovsky, Loktevsky,
Mamontovsky, Nemetsky National, Rubtsovsky,

16

Tretyakovsky Districts; for skeletal system
in Kamensky, Pavlovsky, Slavgorodsky, Tyument-
sevsky, Khabarsky, Shelabolikhinsky Districts.

5. This information material is appropriate
for use when planning laboratory studies of drink-
able water in a distribution network in popula-
tion centres and making management decisions
through the Federal Law No 294-FZ of December
26, 2008 (as amended by the Federal Law No 277-
FZ of July 3, 2016).

Thus, the data of social-hygienic monitoring
made it possible to numerically assess the negative
impact on health due to drinkable water from cen-
tralized systems in Altai Krai, to identify troubled
territories, and also to adjust the plan of monitor-
ing laboratory tests of drinkable water of central-
ized water supply systems in population centres.
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CURRENT EPIDEMIOLOGICAL SITUATION ON BACTERIAL

MENINGITIS IN ALTAI KRAI

! Altai State Medical University, Barnaul

“Regional reference center of bacterial meningitis monitoring
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There was performed the assessment of current situation on bacterial meningitis morbidity in Altai Krai
for the period of 2011-2016 and revealed some peculiarities of the epidemic process in the territory of the region.
Key words: bacterial meningitis, retrospective analysis, pneumococcal disease, morbidity.

Streptococcus pneumoniae is a widespread
etiologic agent causing a large range of human
infectious diseases, which is connected with an
abundance of serotypes preconditioning the dura-
tion of carriage and development of severe forms
of diseases [1; 4]. Meningitis, as one of the clinical
forms of pneumococcal disease, is the issue of con-
cern of the whole world, as it causes over 60 thou-
sand deaths per year and a high level of disability
among children under 5 years old [3]. The ratio
of etiologic pathogens to meningitis is not always
the same and depends on climatic conditions,
the level of immunoprophylaxis, territory, spe-
cifically the tension of epidemiological situation.
In Altai Krai, the spread of pneumococcal disease
has not been studied as well as in the Russian Fed-
eration on the whole, and it has determined the ob-
jective of this work.

Research objective is the assessment of current
epidemiological situation on bacterial meningitis
(hereinafter BM) morbidity in Altai Krai popula-
tion in 2011-2016.

Materials and methods

Retrospective epidemiological analysis of BM
morbidity is based on data of official statistics
of Ministry of Health in Altai Krai using the report
form No 12 “Records on the number of diseases reg-
istered among patients living in the area of medical
organization service” and data of Regional refer-
ence center of bacterial meningitis monitoring.

The materials of research were subjected
to statistical processing. The calculation of exten-
sive and intensive morbidity rates, coverage errors
(m), average data (X), Student’s t-test has been
made. In all statistical analysis procedures, the crit-
ical significance level was taken as 0.05.

Results and discussion

For the period from 2011 to 2016, a tendency
to bacterial meningitis morbidity reduction is ob-
served in Altai Krai population (figure 1). Thus,
in 2016 morbidity rate was 1.4+0.25 per 100 thou-
sand of population, in 2011 the rate was 3.8+0.40
per 100 thousand of population. The peak of mor-
bidity was found in 2011 and amounted to 3.8+0.40

per 100 thousand of population. The average long-
term bacterial meningitis morbidity rate for the pe-
riod under study was 2.1+0.12 per 100 thousand
of population. For the period of 2011-2016, the rate
of decrease was 63.2 per cent, the average annu-
al rate of decrease was 10.5 per cent. However,
for the period from 2015 to 2016, the morbidity rate
increased by 27.3 per cent from 1.1+0.22 per 100
thousand of population in 2015 to 1.4+0.25 per 100
thousand of population in 2016.

When assessing BM morbidity rate in vari-
ous age groups, it was found that in the period
under study, the highest average morbidity rate
was registered among children (from 0 to 14
years) and amounted to 2.9+0.35 per 100 thousand
of the corresponding population. The average mor-
bidity rate among adolescents (from 15 to 17 years)
was equal to 0.8+0.43 per 100 thousand of the corre-
sponding population. From 2012 to 2016, no cases
of BM morbidity among adolescents were regis-
tered. The morbidity rate among adults (18 years
and more) averaged 1.5+0.11 per 100 thousand
of the corresponding population (figure 2).

For the period of 2011-2016, the majority of peo-
ple having bacterial meningitis was among adult
population 76.2+2.45 per cent (figure 3). Among
adolescents, this percentage was 1.0+0.57 per cent.
The average percentage of children having bacteri-
al meningitis was 22.8+2.42 per cent.

In 2014, in Altai Krai Regional reference center
of bacterial meningitis monitoring was created,
where bioassays from patients with bacterial men-
ingitis were sent from around the region. Accord-
ing to the center’s report, the average percentage
of etiologic agent detection in the obtained samples
was 54.7+6.84 per cent (Table 1). In the isolated cul-
tures, the share of meningococcal meningitis was
44.8+9.23 per cent, the share of pneumococcal men-
ingitis was 55.2+9.23 per cent.

Conclusion

By the results of the assessment of current ep-
idemiological situation on BM morbidity, it can
be concluded that in Altai Krai for the period from
2011 to 2016 bacterial meningitis morbidity had
a general tendency to decrease. However, for the
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Figure 2. The dynamics of bacterial meningitis morbidity among various age groups in Altai Krai
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Table 1

The etiological structure of bacterial meningitis
in Altai Krai for the period of 2014-2016

Year Samples (pcs) Positive result (pcs)
2014 6 6

2015 23 8

2016 24 15

Total 53 (100%) 29 (54,7%)

period from 2015 to 2016 the morbidity rate in-
creased by 27.3 per cent. The highest BM morbidity
rate was among children and amounted to 2.9+0.35
per 100 thousand of the corresponding popula-
tion. Adult population made the main contribution
to the structure of patients with BM, the specific
weight equaled to 76.2+2.45 per cent. Pneumococ-
cal disease took the leading position in BM etiology
in the area for the period under study. In Altai Krai,
there is no pneumococcal disease epidemiologi-
cal surveillance system. These results confirmed
the necessity of its development and implementa-
tion in the territory of a large area.
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The present research is aimed at the study of sodium citrate and a-tocopherol acetate effect on the level of expres-
sion of Tamm-Horsfall protein, osteopontin, bikunin, malondialdehyde and superoxide dismutase in the kidney
tissue of rats by experimental kidney stone disease.

The experiments were performed in 60 male Wistal rats at the age of 2-3 months and 250-300 g of weight. The an-
imals were equally divided into 4 groups: the group of intact rats — G, , (42 days in standard laboratory conditions
without KSD modelling and without injection of the studied drugs) "control group — G_(42 days of KSD model-
ling), group of treatment by sodium citrate — G, (42 days of KSD modelling + daily m]ectzon of sodium citrate
from 22" to 42" day of experiment), group of treatment by a-tocopherol acetate — G, (42 days of KSD modelling
+daily m]ectlon of a-tocopherol acetate from 22" to 42" day of experiment). The experzmental kidney stone disease
was modelled in accordance with the generally accepted ethyleneglycol model. The expression of Tamm-Horsfall
protein, osteopontin, bikunin, superoxide dismutase and malondialdehyde was determined by means of indirect
two-stage streptavidin-biotin method with the control of reaction specificity.

It was determined, that the expression of Tamm-Horsfall protein, osteopontin, bikunin, superoxide dismutase
and malondialdehyde in conditions of KSD modelling was exposed to considerable alterations in relation
to the healthy rats. On this background, long-term continuous injection of sodium citrate and a-tocopherol acetate
was accompanied by the normalization of expression of intrarenal inhibitors of crystallization and oxidative stress
markers of nephrocytes.

Key words: kidney stone disease, intrarenal inhibitors of crystallization, oxidative stress markers, sodium citrate,

a-tocopherol acetate.

Introduction

According to modern concepts, the qualita-
tive and quantitative changes in the expression
of intrarenal crystallization inhibitors, such as
the Tamm-Horsfall protein (THP), osteopon-
tin (OPN) and bikunin (BIK), play a crucial role
in the process of stone formation by kidney stone
disease (KSD), as a result of which they lose their
inhibitory properties or even become stimulants
of lithogenesis [1-4]. In addition, the destructive
role of the process of free radical oxidation (FRO)
by KSD, which leads to the formation of a prima-
ry source of lithogenesis with subsequent precipi-
tation of the crystalline material from urine [5-7],
is not subject to doubt. Histochemical markers
of the FRO process can be the level of expression
of malonic dialdehyde (MDA) and superoxide dis-
mutase (SOD) in kidneys, whose role in activation
and inhibition of FRO is well known [5-7].

In this connection, changes in the parame-
ters of the intraluminal expression of mentioned
substances can become an important indicator
of the effectiveness of a method of pharmacological
correction of urolithiasis. Given this circumstance,
we were interested in the possibility of evaluating
the effect of some known antilithogenic agents
on the level of expression of intrarenal crystalli-
zation inhibitors and markers of oxidative stress
in the kidney tissue.
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Research objective

To study the effect of sodium citrate
and a-tocopherol acetate on the level of expression
of the Tamm-Horsfall protein, osteopontin, bikun-
in, malonic dialdehyde and superoxide dismutase
in rat kidney tissue by experimental kidney stone
disease.

Materials and methods

The experiments were carried out in 60 male
Wistar rats aged 2-3 months and weighing 250-
300 grams grown in the nursery of the Research
Institute of Cytology and Genetics of the SB RAS
(Novosibirsk). The studies were carried out in ac-
cordance with the principles of humanity set out
in the directives of the European Community
(86/609 / EEC) and the Helsinki Declaration, in ac-
cordance with the “Rules for Working with Experi-
mental Animals”. The animals were divided equal-
ly into 4 groups: a group of intact rats - G, , (42 days
of maintenance in standard laboratory conditions
without KSD modelling and without the adminis-
tration of studied drugs), control group G_(42 days
of KSD modeling) group of sodium citrate treat-
ment — G__ (42 days of KSD modeling + daily ad-
mlmstratlon of sodium citrate from 22nd to 42nd
days of the experiment), group of a-tocopherol ac-
etate treatment — G, (42 days of KSD modeling +
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daily administration of a-tocopherol acetate from
the 22nd to 42nd days of the experiment).

Experimental kidney stone disease was mod-
eled in accordance with the generally accepted
ethylene glycol model, according to which ani-
mals were given a 1% solution of ethylene gly-
col on a daily basis as a drink [8]. a-tocopherol
acetate is a classic antioxidant used in the treat-
ment of KSD [7]. The drug was injected through
the probe in the form of an oily solution at a dose
of 300 mg/kg. Sodium citrate is a drug that has
the ability to chelate lithogenic ions and/or their in-
soluble salts in the urine [9]. Was injected through
the probe in a dose of 200 mg / kg.

At the end of 6 weeks of the experiment, the rats
were decapitated under complete ether anesthesia,
after which kidneys were removed to conduct an
immunohistochemical study.

Determination of the expression
of the Tamm-Horsfall protein, osteopontin and bi-
kunin, as well as superoxide dismutase and malo-
nic dialdehyde, was carried out with the help of an
indirect two-step streptavidin-biotin method with
control of the specificity of the reaction [10]. After
the standard procedure of dewaxing and rehydra-
tion, endogenous peroxidase was blocked accord-
ing to the recommendations of the antibody manu-
facturer (Santa Cruz, USA).

Morphometric studies were carried out using
the software packages Image] 1.43 and AxioVi-
sion 3.1. The degree of expression was evaluated
by a semi-quantitative method using the o? criteri-
on for the intensity of DAB staining using Image]
1.43 image analysis software. For the convenience
of interpreting the results, the obtained data were
calculated by the formula:

0xD

E% =100 - ——X;
256

Where: E% — percent of expression;

256 — maximum color intensity of the cutoff
field.

Results and discussion

As a result of the conducted experiments,
it was found that in the G_, rats, the expression
of the Tamm-Horsfall protein was noted main-
ly in the cytoplasm and on the apical membranes
of epithelial cells of the distal tubules of the cortex
and the thick ascending section of the Henle loop
of the outer zone of the medulla. Expression of os-
teopontin was recorded mainly in the cytoplasm
of the epitheliocytes of the nephron tubules, col-
lecting tubes, transitional epithelium of the cup-
and-pelvis system. In addition, moderate bikunin
expression of cytoplasmic localization in the epi-
thelium of the nephron tubules and collecting tubes
and the absence of such in the interstitium were ob-
served. The quantitative indices of the expression

of THP, OPN, BIK and also MDA and SOD are pre-
sented in Table 1.

Against this background, under the conditions
of KSD modeling, significant changes in the qual-
itative and quantitative indices of the expression
of THP, OPN, BIK, MDA and SOD were observed
in the control group. It turned out that the expres-
sion of THP in the interstitium of the renal papil-
la, which was most pronounced in the region
of the base and middle third, was also noted, i.e.
in places where deposits of calcium predominate.
After 6 weeks of ethylene glycol implementation,
the degree of expression of THP in relation to intact
rats was significantly increased by 4.6% (Table 1).
There was no topological difference in the expres-
sion of arterial hypertension with respect to intact
animals in the control of the disease. However,
by the long-term use of ethylene glycol, the ex-
pression of OPN was weakened by 3.2% compared
to that of intact animals (Table 1). In the kidneys
of the rats in the control group with similar over-
all localization, the BIK expression was also de-
tected in the interstitium of the renal papilla, i.e.
in the place of preferential deposition of calcium
deposits. At the same time, the level of BIK expres-
sion in quantitative terms slightly exceeded the in-
dices of the intact group (Table 1).

The level of MDA expression in points in the G_
group increased from 2+ in norm to 3+ (Table 1).
In percent, the recorded increase constituted 3.5%.
Against this background, the level of SOD expres-
sion, on the contrary, declined. So, if in intact rats
this indicator was estimated as 3+, then after six
weeks of modeling the disease, it was reduced to 2+.
In quantitative terms, the regression of the degree
of SOD expression constituted 5.8%.

The experiments conducted in the G__ group
showed that as a result of the course of sodium ci-
trate implementation, the expression of inhibitors
of crystallization was normalized. Thus, the topol-
ogy of the expression of THP, the signs of which
were detected in the interstitium of the renal papilla
in the control of the disease, i.e. in the place of pref-
erential deposition of calcium deposits, in the rats
treat with sodium citrate completely corresponded
to the intact group: cytoplasm and apical mem-
branes of the epithelial cells of the distal tubules
of the cortex and the thick ascending section
of the Henle loop of the outer zone of the medulla
without signs of interstitial localization. At the same
time, there was no topological difference in the ex-
pression of OPN and BIK between the groups.

Despite this, the quantitative characteristics
of the expression of all the proteins described
by the results of the course of treatment underwent
significant changes. As follows from Table 1, the lev-
el of THP expression decreased relative to control
from 3+ points to 2+ points, which in arithmetic in-
terpretation constituted 3.2%. Expression of acute
renal failure, on the contrary, increased from 2+
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points to 3+ points, i.e. by 2.5%, and the expression
of BIK - weakened by 3.4%.

Thus, the pattern of expression of intrarenal
crystallization inhibitors as a result of a three-week
administration of sodium citrate was generally
consistent with that of healthy animals.

The study of the effect of long-term adminis-
tration of a-tocopherol acetate on the expression
of intrarenal crystallization inhibitors and mark-
ers of oxidative damage to nephrocytes made
it possible to establish that the studied drug leads
to a characteristic change in the expression of THP,
OPN, and BIK. It turned out that expression of THP
in the kidneys of G, rats was detected in the cyto-
plasm and on the apical membranes of epithelial
cells of the distal tubules and the thick ascend-
ing section of the Henle loop of the outer zone
of the medulla, which fully corresponded to the to-
pology of intact rats. It is important that there was
no interstitial localization of the THP expression
as a result of the treatment, although it was fixed
in the control of the disease, which was a charac-
teristic immunohistochemical sign of the pathol-
ogy. There was no visual topological difference
in the expression of OPN between the groups.
With respect to BIK expression, it was found that
in the kidneys of G, rats it is present in the epithe-
lium of the nephron tubules and collecting tubes,
and there was no interstitial localization in the re-
gion of the renal papilla that took place in the con-
trol of the disease.

A quantitative assessment of the changes
in the expression of the above proteins, as shown
in Table 1, revealed a decrease in the expression
of the THP from 3+ points in the control to 2+
points in the rat kidneys of the G, group, which
in the percentage measurement was 3.3%. In par-
allel with the 1+ points in the control, up to 2+
points after the course of a-tocopherol acetate (by
4.4%), the expression of OPN increased, as well as
from 2+ points in sick animals to 1+ points in rats
with long-term o-tocopherol acetate administra-
tion, the degree of expression of BIK decreased.
In percent, this decline was 4.1%. The recorded
changes led to the fact that the level of expression
of THP and OPN after the course of antioxidant
therapy corresponded to that of healthy animals,
and the same indicator for BIK was even inferior
to intact figures of 2.7%.

Moreover, in G, | rats, the level of MDA expres-
sion relative to disease control decreased from 3+
points to 2+ points, which in quantitative terms
was 4.1% (Table 1). The same indicator for SOD in-
creased from 2+ points in the control to 3+ points
in the treatment group, which was 5.7%. Such
changes were realized in the fact that the degree
of MDA expression corresponded exactly to the val-
ue of healthy rats, and the expression of SOD even
exceeded that of 2.2% (Table 1).
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Thus, continuous administration of a-tocoph-
erol acetate was accompanied by normalization
of expression of intrarenal crystallization inhibitors
and markers of oxidative damage to nephrocytes.

Summarizing the foregoing, we note that
the qualitative and quantitative characteris-
tics of the expression of THP, OPN, BIK, MDA
and SOD under the conditions of KSD modeling
were subject to significant changes with respect
to healthy rats. These changes could be both patho-
logical and compensatory. Nevertheless, in both
cases, they can be recognized as markers for the de-
velopment of the kidney stone disease. In this case,
the three-week administration of sodium citrate
and a-tocopherol acetate resulted in normalization
of the expression indices of the above substances.
As is known, sodium citrate is a chelating agent,
and a-tocopherol acetate is a direct non-enzyme
antioxidant [7,9]. These substances have now been
proven to possess antilithogenic properties. Both
drugs affect the main driving forces of crystalliza-
tion: sodium citrate - to supersaturation of urine
with calcium ions, a-tocopherol acetate - to oxida-
tive damage to nephrothelia [7,9]. It is not exclud-
ed that these substances, targeting the proper links
of the pathogenesis of nephrolithiasis, significantly
weakened the severity of the pathology, which neu-
tralized the conditions for changes in the pattern
of expression of THP, OPN, BIK, MDA and SOD,
bringing it back to normal. Of course, the features
of the modulation of the expression of nephrolithi-
asis markers by the KSD and in the conditions of its
treatment require a more careful study. However,
based on the results of this study, with some confi-
dence, it can be assumed that qualitative and quan-
titative changes in the expression of the men-
tioned proteins can be a very informative indicator
for evaluating the effectiveness of pharmacological
treatment of urolithiasis.

Conclusion

The three-week administration of sodium citrate
and a-tocopherol acetate by experimental kidney
stone disease leads to normalization of the qualita-
tive and quantitative parameters of the expression
of THP, OPN, BIK, MDA and SOD significantly al-
tered under the conditions of the disease.
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AND PROOXIDANT ACTIVITIES IN TERMS OF IN VITRO AND IN
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The current study presents the results of comparison of antioxidant and pro-oxidant histochrome activity in terms
of in vitro and in vivo experiments. In vitro effect of two concentrations of the drug approximately corresponding
to the doses administered by animals was studied. In vivo experiments were performed on Wistar rats, randomized
into three groups: the 1st and 2nd groups received histochrome at a dose of 1 mg/kg (n = 15) and 10 mg/kg (n =
15), the 3rd one was the control group. After 14 days of drug injection, oxidative stress was induced and the total
antioxidant activity (TAA) and total pro-oxidant activity (TPA) in the rat blood were evaluated.

In terms of study it was revealed, that histochrome can have multidirectional effect on the processes of free-
radical oxidation in model systems in vitro and in vivo. The prevalence of antioxidant activity was registered

by the injection of the drug at a dose of 1 mg/mk.

Key words: histochrome, antioxidant and pro-oxidant properties.

Histochrome is a water-soluble dosage form
of an individual substance, a natural quinoid pig-
ment of marine invertebrates of echinochrome
A (2,3,5,6,8-pentahydroxy-7-ethyl-1,4-naphthoqui-
none) [1]. The basis for the development of drugs
of the “Histochrome” series (state registration
number 002363/01-2003 and 002363/02-2003) was
the high pluripotent antioxidant activity of echino-
chrome A [2,3,4].

The first data on the expressed reactivity
of 2,3,5,6,8-pentahydroxy-7-ethyl-1,4-naphthoqui-
none were obtained by the workers of the G.B.
Elyakov Pacific Institute of Bioorganic Chemis-
try in in vitro experiments. In various model sys-
tems, it has been shown that the donor properties
of echinochrome A allow it to restore lipid radi-
cals, ensuring the structural and functional integ-
rity of cytoplasmic membranes [5,6]. The ability
of 2,3,5,6,8-pentahydroxy-7-ethyl-1,4-naphthoqui-
none to neutralize superoxide aniline has been
proved by competitive inhibition of the reduc-
tion of nitro blue tetrazolium [6]. The opinion
was also expressed that the antioxidant potential
of 2,3,5,6,8-pentahydroxy-7-ethyl-1,4-naphthoqui-
none is largely due to its ability to chelate iron cat-
ions, which participate in the branching of chain
radical reactions [5,7,8,9,10].

Thus, in numerous model systems and chemical
tests, a high polytarget antiradical activity of echi-
nochrome A was established.

At the same time, it is known that the antiox-
idant activity of the substance detected in vitro
should not be fully extrapolated to in vivo condi-
tions, since under the conditions of a living organ-
ism, one and the same substances can simultane-
ously manifest both antioxidant and prooxidant
activity [11,12]. In principle, the ability of histo-
chrome to have a multidirectional effect in terms
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of in vitro and in vivo experiments was previously
shown by us in the study of the membrane stabiliz-
ing effect of the drug [13].

Research objective

Thus, the objective of the current study is a com-
parative evaluation of the antioxidant and proo-
xidant activities of histochrome drug in in vitro
and in vivo experiments.

Materials and methods

In the experiment, there was used the “Histo-
chrome® solution for intravenous injection of 1%
in 5 ml ampoules” (registration number P N002363
/ 01-2003 dated 07.23.2008) (PIBOC FEB RAS, Vlad-
ivostok) [1].

Experiments in vivo were performed in out-
bred Wistar rats of both genders aged 2-3 months
and weighing 200-300 g grown in the breeding
nursery of the Research Institute of Cytology
and Genetics of the SB RAS (Novosibirsk). The an-
imals were kept in standard conditions in a vivar-
ium on a full balanced diet in accordance with
the recommendations of the Institute of Nutrition,
RAMS, in a well-ventilated room with a tempera-
ture of + 20 = 2 °C and a moisture content of not
more than 80%. The experiments were performed
in the spring period from 9.00 to 15.00. Random-
ization of animals into three groups was performed
by a block method. The first two groups of rats dai-
ly received histochrome at a dose of 1 mg/kg (ex-
perimental group 1, n = 15) and 10 mg/kg (experi-
mental group 2, n=15) for 14 days subcutaneously.
The third group of animals was the control one
and received equivolume subcutaneous injections
of isotonic sodium chloride solution (n = 15).

At the end of the course, exudative inflamma-
tion was modeled. For this, 0.2 ml of a 3% forma-
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lin solution was injected into the plantar aponeu-
rosis of both posterior limbs of rats. Earlier in our
laboratory, it was shown that subplantal injection
of formalin is accompanied by the development
of oxidative stress with a peak in two days after
the injection of phlogistic [14]. On the third day
of exudative inflammation, rats were decapitated
under ether anesthesia and the indices of activ-
ity of free radical oxidation processes were de-
termined in the blood. The results obtained were
compared with the data specific for intact animals.
The total prooxidant activity (TPA), the integra-
tive index of the concentration of all prooxidants
and the activity of the processes of lipid peroxi-
dation were evaluated by the ability of the blood
plasma to induce the oxidation of TWEEN-80 with
further photocolorimetric determination of the con-
tent of products reacting with thiobarbituric acid
(TBRP, the results are presented as a percentage
of the value of the control sample) [15].
Antioxidant activity in erythrocyte hemolysate
was assessed by the change in the integrative in-
dex of total antioxidant activity (TAA, determined
by inhibition of the Fe*"/ascorbate induced accumu-
lation of TBRP during the oxidation of TWEEN-80,
the results are expressed as a percentage of the value
of the control sample) [16,17,18]. The described sys-
tem simulates the peroxidation of plasma lipids [19].

All in vivo experiments were carried out in ac-
cordance with the requirements of the European
Convention for the Protection of Vertebrates Used
for Experimental or Other Scientific Purposes
(Strasbourg, 1986) and the Federal Law of the Rus-
sian Federation “On the Protection of Animals
against Cruel Treatment” of 01.01.1997.

In two series of in vitro experiments, antioxidant
and prooxidant activity of histochrome was evalu-
ated [15,16,18]. To determine the total prooxidant
(TPA) and total antioxidant activity (TAA), instead
of the biological material, a corresponding volume
of a solution of histochrome in the studied concen-
tration was introduced into the test tubes (Table 1).

The peculiarity of the study was the use
of patented model systems (ASMU, the De-
partment of Biochemistry and Clinical Labora-
tory Diagnostics) maximally close to the con-
ditions of the whole organism. Both in in vitro
and in vivo experiments, evaluation of the an-
tioxidant and prooxidant activity of the histo-
chrome drug was performed using a single
technique, which allowed to maximize the ob-
jectivity of the results of the comparative anal-
ysis. Analyzed drug concentrations were equiv-
alent to histochrome doses used in two groups
of rats. The methodologies were validated.

Table 1

Design of in vitro experiments

Initial concentrations of studied histochrome solutions

Prooxidant activity of histochrome

Distilled water, 0,2 ml

0,2 mg/ml, 0,2 ml

Antioxidant activities of histochrome

Test type Test number, n
Control tests 20
Experimental 20 0,1 mg/ml, 0,2 ml
tests
Control tests 20
Experimental 20 01 mg/fml, 0,1 ml
tests

The results were processed by means of “Sta-
tistica for Windows 6.0” software package. The re-
sults are presented in the form of M + m, where
M is the sample mean, m is the error of the mean,
n is the sample. The dynamics of the indices
in the dependent samples of pair measurements
was carried out with the help of the Wilcoxon test.
For the intergroup estimation of nonparametric in-
dices of independent samples, the Mann-Whitney
test was used. The level of statistical significance
corresponded to p <0.05.

Results
The study of the antioxidant activity of histo-
chrome in in vivo experiments was carried out

Distilled water, 0,1 ml

0,2 mg/ml, 0,1 ml

on the model of pathology accompanied by oxi-
dative stress caused by the plantar injection of for-
malin followed by the formation of inflammatory
edema of posterior limbs of the rats [14,20]. Prelim-
inary, to determine the optimal time for the evalu-
ation of antioxidant activity, the dynamics of oxi-
dative stress development against the background
of formalin edema was studied (Table 2).

Considering the dynamics of oxidative stress
caused by the inflammatory process, the determina-
tion of antioxidant and prooxidant activity in in vivo
experiments was performed at the peak of formalin
edema reaching its maximum on the third day af-
ter the injection of the phlogogen.
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Table 2
Effect of prolonged injection of various doses of histochrome on the activity
of free radical oxidation processes in rat blood
Histochrome
Index Intact rats Control rats
1 mg/kg 10 mg/kg
Total prooxidant activity, % 45,1 +1,06 60,1 +1,25% 23,7 +1,24%,# 61,1 +1,16*
Total antioxidant activity, % 73,7 +0,51 87,8 +0,86* 38,9 +2,01%# 17,4 +0,70%#

Note: * - statistically significant difference from the corresponding index in intact rats, # - significant difference from the

corresponding index in control rats.

As in the case of in vitro experiments, the in-
crease in free radical derivatives in the blood plas-
ma of animals was characterized by a linear de-
pendence on the amount of the active principle
of histochrome (Tables 2, 3). It should be noted
that in the group of animals receiving histo-
chrome at a dose of 1 mg/kg, the TPA value was
2.5 times lower than the values characterizing ox-
idative stress in animals with experimental ede-
ma, and half as much as in intact animals (Table
2). A tenfold increase in the dose of the drug neu-
tralized the registered effect, and the concentration
of free radical derivatives in the plasma of the ex-
perimental rats corresponded to that in the control
group of animals under conditions of maximum
activity of oxidative stress.

As shown in Table 2, an inverse relationship
was recorded for antioxidant activity and dose
of the drug. In conditions of prolonged injection
of histochrome in rats with experimental inflam-
mation, a dose-dependent but multidirectional
drug effect was detected. Thus, the injection of 1
mg/kg histochrome in animals with experimental
inflammation led to suppression of the process-
es of lipid peroxidation and a tenfold increase
in the dose to activation.

The data of the in vitro experiments presented
in Table 3 show a concentration-dependent in-
crease in both prooxidant and antioxidant activi-
ties. At the same time, the increase in TPA prevailed
at all concentrations used.

Table 3

Indexes of prooxidant and antioxidant activities of various concentrations of histochrome in in vitro experiments

Studied histochrome concentrations

Index
0,1 mg/ml, n =20 0,2 mg/ml, n =20

20,3 +1,78
o, 7 7 7

TPA (%) 15,5 1,45 p=0,053
9,4 +1,20 12,2 +1,24
o 7 7 7 7 7 7
LRAR) p =0,003 p = 0,000

Note: p - statistically significant differences in effects between the concentrations studied, p* - statistically significant differences be-

tween the corresponding concentrations of TAA and TPA.

Discussion

The results of the study detected differences
in the nature of the changes in processes of free
radical oxidation in in vivo and in vitro experiments.

The analysis of the prooxidant activity of histo-
chrome in in vivo experiments showed that when
the dose equivalent to the therapeutic dose of a hu-
man was injected into the animals for a prolonged
period, the drug, by lowering the level of free-rad-
ical derivatives in the rat blood plasma, manifested
itself as an antioxidant. At a dose of 10 mg/kg, ac-
cording to the TPA data, histochrome did not pos-
sess such an effect. In parallel, the evaluation of an-
tioxidant activity in in vivo experiments showed
that the increase of the dose of the drug is accom-
panied by a decrease in its protective properties.
At the same time, in in vitro experiments, the in-
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crease in prooxidant activity prevailed in all ana-
lyzed concentrations of the drug.

The most logical explanation of the differences
in the results obtained in in vivo and in vitro ex-
periments is the involvement of certain additional
mechanisms in the action of histochrome, induced
in a holistic organism. Modern studies have shown
fundamental differences in the activity of phenolic
antioxidants in chemical tests and in the cellular
system resulting from the involvement of endoge-
nous mechanisms [12,21]. It is known, for example,
that many polyphenolic compounds are capable
of modifying the activity of endogenous antiox-
idant systems [20, 21, 22], secondary intracellular
messengers and possess genomic effects [21, 23].
Specifically, the presence of genomic effects was
established in echinochrome A [24, 25, 26]. Among
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the latter, special attention is paid to the ability
of this naphthoquinone to modulate the activity
of the p53 gene [26].

At the same time, it should be noted that,
in spite of the significant antioxidant capacity,
under certain conditions, polyphenols can ex-
hibit prooxidant properties [12, 27]. It is natu-
ral that with the increase of the amount of active
substance, the prooxidant activity of the drug in-
creases. The obtained results to a certain extent
explain the data of the quantum-chemical analysis
of the structural basis of histochrome-2,3,5,6,8-pen-
tahydroxy-7-ethyl-1,4-naphthoquinone. It can
be assumed that prolonged injection of high dos-
es in animals with experimental inflammation was
accompanied by excessive production of the reac-
tive radical naphthoquinone and hydrogen perox-
ide, which in turn supported the activity of lipid
peroxidation at a high level [27,28]. In this case,
it becomes clear why the increase in the dose
of histochrome to 10 mg/kg was accompanied
by the activation of the free-radical oxidation
processes. In turn, the antioxidant effect of histo-
chrome manifested itself only in the absence of its
prooxidant activity, which was recorded by the use
of smaller doses of the drug.

The protective effect of histochrome in relation
to the processes of free radical oxidation is most
likely determined not by the minor mechanism,
but by the ratio of the various antioxidant effects
of the drug. Histochrome realizes antioxidant ac-
tivity in doses equivalent to the therapeutic dose
of a human, and a tenfold increase in the latter
is accompanied by an increase in the prooxidant
activity of the drug.

Conclusions

The results of the study showed a predominance
of prooxidant activity of histochrome in in vitro ex-
periments.

The antioxidant/prooxidant activity ratio
of the drug in in vivo experiments was positive
when a dose equivalent to the therapeutic dose
of a human was injected. A ten-fold increase
in the dose of histochrome transformed the ratio
toward the activation of free radical oxidation pro-
cesses.

The multidirectional action of Histochrome®
drugs on biological processes in model systems
in vitro and in vivo indicates the presence of endog-
enous mechanisms in echinochrome.
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POTENTIAL FOR USE OF FOMES OFFICINALIS EXTRACT IN

THERAPY OF TOXIC HEPATITIS
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As a result of the research, it was established that the Fomes officinalis extract has a hepatoprotective effect (in
adosage of 80 mg / kg rat weight), one of the mechanisms of action of which is antioxidant activity. The introduction
of the studied extract also contributes to the normalization of lipidic and carbohydrate metabolism. The received
data testify to expediency of development on the basis of a polypore extract, a medication for treatment of toxic

diseases of a liver.

Key words: extract, Fomes Officinalis, hepatoprotection, toxic hepatitis.

Introduction

Pharmacotherapy of diseases of the organs
of the hepatobiliary system uses various groups
of drugs (“Heptral”, “Legalon”, etc.), but a special
place among them is occupied by medicines, dif-
ferent in structure and mechanism of action, but
having selective action against the liver - hepato-
protectors. The action of the latter is aimed at nor-
malization of metabolic processes and homeostasis
in the liver, increasing the resistance of hepatocytes
to pathogenic influences, stimulation of regenera-
tive processes, restoration of hepatic parenchyma
and recovery of its physiological functions [1]. De-
spite the fundamental discoveries of recent years
in the field of hepatology, many aspects of treat-
ment and prevention of liver disease remain un-
explored. Therefore, today it has become urgent
to develop new phytogenic drugs for treatment
and prevention of liver diseases on the basis of raw
materials growing on the territory of Russia.

The research objective was to study the ef-
fect of the Fomes Officinalis extract on the course
of toxic hepatitis in rats.

Materials and methods

The object of the research was the extract
of the fruit body of the Fomes Officinalis, which
was a brown color substance, having a specific
odor and a bitter taste, soluble in alcohol by 40%
ethanol.

In vivo experiments were carried out in win-
ter-spring period on certified animals of both sexes
(Wistar rats), provided by the Institute of Cytol-
ogy and Genetics of the SB RAS. Animals were
in standard conditions of detention under natu-
ral light conditions, free access to water and food.
The experiments were carried out in accordance
with the “Rules of Laboratory Practice in the Rus-
sian Federation” (Order of the Ministry of Health
of the Russian Federation No. 708n of August 23,
2010).

The study of hepatoprotective activity was car-
ried out on rats weighing 210-265 grams. Experi-
mental toxic hepatitis was caused by intra-gastric
administration to animals of 1 ml of a 25% oily
solution of carbon tetrachloride for 6 days. The ex-
tract of the fruit body of Fomes Officinalis (at a dos-
age of 80 mg / kg) and the reference preparation
Legalon (200 mg / kg) were orally administered as
a suspension in a 2% starch paste once a day for 21
days after the formation of the model pathology.
On the 28th day, under ether anesthesia, euthana-
sia of experimental animals was carried out by de-
capitation, followed by the collection of biomateri-
als (blood, liver) for research [2,3].

Screening tests were used for the initial as-
sessment of hepatoprotective activity: the sur-
vival rate of animals, the change in body weight
and the weight of the liver were determined. In or-
der to gain in-depth knowledge about the effect
of experimental drugs on the course of hepatitis,
biochemical values of rat blood characterizing
liver function were evaluated [3]. Levels of glu-
cose, albumin, total bilirubin, total cholesterol, tri-
glycerides and urea in the blood serum of animals
were determined photometrically with the help
of using reagent kits of the company Vector-Best
(Novosibirsk). Activity of enzymes alanine ami-
notransferase (ALT), aspartate aminotransferase
(AST), gamma-glutamyl transferase (GGT) and al-
kaline phosphatase (AFP) was determined by pho-
tometric kinetic method using the sets of the firm
“Human, GmbH"” (Germany).

The software package Statistica 6.1 was used
for statistical processing of the results. The data
are presented as the mean (M) and the standard
error of the mean value (m). The correspondence
of the samples to the law of normal distribution
was estimated by the Shapiro-Wilk criterion. To test
statistical hypotheses about the difference between
the groups studied, the Mann-Whitney, Student,
and Wilcoxon criteria were used. The investigated
parameters of the control group were evaluated
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in comparison with the indices of intact animals,
the indices of other groups were compared with
the control animals.

Results and discussion.

Intoxication with carbon tetrachloride was
accompanied in animals of the control group
by a decrease in survival rate to 73.3%, a decrease
in body weight by 15%, and an increase in the mass
of the liver by 19.4% compared to the intact group.

In addition, hyperenzymemia was observed, in-
dicating the destruction of hepatocytes and pro-
gression of cholestasis, which led to an increase
in the serum of control animals of cholesterol, tri-
glycerides, urea and bilirubin (up to 1.74 + 0.19,
1.73 £ 0.25, 5, 15 + 0,40 and 6,25 + 0,90 mmol/L, as
relevant) and a decrease in the glucose concentra-
tion and albumin in comparison with the intact
group by 35% and 32%, as relevant (Table 1).

Table 1
Influence of the extract of the fruit body of the Fomes Officinalis and the medication
“Legalon” on the course of experimental toxic hepatitis
Study group
Index
Intact Control E);Ell;(;a/clfgSO Legalon 200 mg/kg
Screening tests
Survivability, % 100.0 73.3 100.0 100.0
Mass of the liver, mg/g 33,5+0,50 40,0£1,05 36,5+1,09 33,7£1,16
Rate of change in body weight, g. +15.0 -30.0 +7.9 +30.0
Biochemical values
Alanine transaminase, U/l 58,6+3,9 110,4+8,1* 69,2+5,6* 74,8+6,3*
Aspartate t[rj";lnsammase' 196,6:6,0 312,6+27,9* 285,5+24,3 303,3£19,0
Alkaline phosphatase, U/l 374,0+18,4 645,6+45,8* 426,7+41,3* 469,4+53,4*
Gamma‘gl“t%r;‘lyltrmferase 2,28+0,67 3,36+1,48* 2,25+0,98* 2,02+0,46
Glucose, mmol/L 7,70£0,45 5,00+0,28* 7,80+0,91* 5,36+0,23
Albumin, r/a 69,5+0,7 47,1+3,6* 50,6+9,7 37,1+2,9*
Bilirubin, umol/l 4,03+0,66 6,25+0,90 3,10+0,32* 5,90+0,48
Cholesterol, mmol/L 1,42+0,10 1,74+0,19 1,41+0,15* 1,13+0,13
Triglyceride, mmol/L 1,60+0,06 1,73+0,25 1,39+0,12% 1,60+0,27
Urea, mmol/L 4,66+0,34 5,15+0,40 4,65+0,32* 3,96+0,12*

Note: *the differences are statistically significant at p <0.05

The data of Table 1 indicate that the Fomes Of-
ficinalis extract and the reference medicatopn Leg-
alon reduced the hepatotoxic effect of carbon tetra-
chloride: the survival rate of rats increased to 100%;
the body weight of animals increased by 7.9 and 30.0
g, as relevant; the mass of the liver decreased by an
average of 12%. A statistically significant decrease
in the activity of ALT, GGT, and ALP was observed
in the group of animals that received Fomes Offic-
inalis extract at a dosage of 80 mg / kg compared
to the control group (by 37%, 33% and 34%, re-
spectively). The activity of AST in the blood serum
of animals that received the polypore extract at this
dosage, as compared to this indicator of control
animals, decreased, but no statistically signifi-
cant differences were revealed. The introduction
of the extract studied led to a reduction in the levels
of cholesterol, triglycerides and urea in the blood
plasma compared to the control group by 19%,
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20% and 10%, respectively. The restoration of al-
bumin levels in the blood was not observed with
the use of the extract and in the group of animals
taking the reference medication. As can be seen
in the experimental data, intoxication with car-
bon tetrachloride results in an increase in the level
of bilirubin and cholesterol by 1.5 and 1.2 times, as
relevant, whereas the administration of the fomes
officinalis extract and Legalon solution contribute
to a significant decrease in these indicators in blood
serum.

Conclusion

The final result of the experiment revealed that
the Fomes Officinalis extract shows hepatopro-
tective properties in experimental toxic hepatitis
caused by carbon tetrachloride.
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STUDY OF THE POLYSACCHARID COMPLEX LAVATERA
THURINGIACA L., GROWING IN ALTAI KRAI
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The aim of the work is to study the qualitative composition of polysaccharides and determine the quantitative
content of the sum of polysaccharides in the Lavatera thuringiaca herb growing on the territory of Altai Krai.
By means of qualitative reactions, the presence of mono- and polysaccharides in the raw material was confirmed.
Monosaccharides were identified by thin layer chromatography: arabinose, glucose, galactose. By the method
of gravimetry, the content of the sum of polysaccharides in the Lavatera thuringiaca herb gathered in different

regions of Altai Krai were established: 6,85-8,39%.

Key words: Lavatera thuringiaca L., polysaccharide complex.

Introduction

Plants of the Malvaceae family (Malvaceae
Juss) are used in folk medicine as an expectorant,
anti-inflammatory, analgesic, coating agent. In sci-
entific medicine only althaea officinalis (Althaea
officinalis L.) and Althae armenian (Althaea arme-
niaca Ten.) are used, the herb and roots of which
contain polysaccharide complexes, which allows
using them for the treatment of colds, acute respi-
ratory and some other diseases [1].

On the territory of Altai Krai the range of distri-
bution of different kinds of althea is very limited:
they grow only in wildlife preserves. Consequent-
ly, there is a need to search for additional sources
of raw materials among closely related species.

One of such plants is the Khatma Thuringian
(Lavatera thuringiaca L.). The advantages of this
type are: the structural diversity of a complex of bi-
ologically active compounds (vitamins, polysac-
charides, phenolic compounds); wide distribution
area on the territory of Altai Krai (meets every-
where) [2-3].

The research objective is to research the qualita-
tive composition of sugars and determine the quan-
titative content of the sum of polysaccharides
in Lavatera thuringiaca L., which grows on the ter-
ritory of Altai.

Materials and methods

The object of the study was the use of the Lavat-
era thuringiaca L. harvested in the territory of Biysk,
Bystroistoksky, Kalmansky, Krasnogorsky, Pervo-
maysky, Soltonsky and Tselinny districts of Altai
Krai. Harvesting of grass was conducted in 2017
in different phases of vegetation: budding (early
June), flowering (mid-July), and fructification (end
of August).

Water extracts from Lavatera thuringiaca L.
were prepared in the ratio “raw-extractant” - 1:10.
To confirm the presence of sugars in the extracts,
qualitative reactions were carried out: reaction
with Fehling’s reagent, reaction of a silver mirror,
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Molisch reaction. The presence of polysaccharides
was confirmed by precipitation with ethyl alco-
hol of 96%. Starch was identified by reaction with
a solution of Lugol; mucus - by reaction with an
alkali solution [4-5].

The composition of raw monosaccharides was
studied by thin layer chromatography (TLC). Hy-
drolysis of the polysaccharides with hydrochloric
acid concentrated in a boiling water bath for 30
minutes was carried out. 40% solution of sodium
hydroxide was added dropwise to the hydro-
lysates to get a solution with a pH of 4.0-4.5 [6].
The solutions under investigation and solutions
of standard samples (CO) of monosaccharides:
arabinose, galactose, glucose, xylose, fructose were
applied on the start line of the chromatographic
plates “Sorbfil”. Standard samples were purchased
from CJSC “VECTON".

A 4:1:5 alcohol-n-butyl-acetic acid-ice-water
(IV) solvent system was used as the mobile phase
[7]. Chromatograms were displayed by succes-
sive treatment of sodium carbonate with a solu-
tion of 20% and picric acid with a solution of 1%.
The plates were heated in a drying cabinet. The col-
or of the spots was marked. Rf values were calcu-
lated.

The quantitative determination of the sum
of polysaccharides in Lavatera thuringiaca L., har-
vested at different stages of vegetation and from
different growth sites, was carried out by gravi-
metry according to the State Pharmacopoeia (GF)
of the XTIIth publication [6]. The data obtained were
statistically processed in accordance with the re-
quirements of the GF XIII edition (FS.1.1.0013.15)

[6].

Results and discussion

With aqueous extracts of Lavatera thuringiaca
L., qualitative reactions to sugars were carried out.
Positive results of the reactions indicate the pres-
ence of free and bound sugars in the raw material
under study (Table 1).



BULLETIN OF MEDICAL SCIENCE 4 (8) 2017

Table 1

Results of qualitative reactions to monosaccharides and polysaccharides

Name of reagents (reactions)
Feling’s Reagent

Silver nitrate ammonia solution
2.5% (silver mirror reaction)

a-naphthol alcohol solution 20%,
concentrated sulfuric acid (Molish
reaction)

Ethyl alcohol 96% (polysaccharide
precipitation reaction)

Sodium hydroxide
solution of 30%

Lugolya solution

It is established that the structure of the polysac-
charide complex Lavatera thuringiaca L. includes
mucus. Starch in the investigated raw material was
not detected.

Further, acid hydrolysis of polysaccharides was
carried out and the monosaccharide composition
of the raw material was studied by the TLC meth-
od in a 4: 1: 5 BUV system. After chromatography,

Results of reactions

Formation of a red ring at the
interface of two phases

Precipitation of gelatinous
sediment

Bright yellow color

Brown staining

The presence of ALS

The precipitation of a brick-red
precipitate

Reducing sugars are present

The precipitation of brown
precipitate

Monosaccharides, disaccharides,
polysaccharides are present

polysaccharides are present

mucus are present
Starch is missing

the plates were air dried; the sodium carbonate was
treated with a solution of 20% and picric acid with
a solution of 1%; then they were heated in an oven.
There was observed the appearance of orange spots
on a yellow background (Figure 1). The Rf values
of the test and standard samples were calculated
(Table 2).

arabinose

glucose

galactose

/

1

2

w2 X

+ X
th X
N X

Figure 1.
Chromatogram of sugars Lavatera thuringiaca L. in the system BUV (4: 1: 5): 1 - aqueous extract of Lavatera thuringiaca
L., 2-6 - CO monosaccharides
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Table 2

The results of the determination of the monosaccharide composition of Lavatera thuringiaca L.
by the TLC method in the BWA system (4: 1: 5)

(J:V (('; Name of CO Coefficient Rf CO CoefﬁClg?:_fviI;C;Tgrsizisharldes
2 L(+)-Arabinose 0,43+0,03 0,43+0,04
3 D(+)-Galactose 0,34+0,03 0,34+0,03
4 D(+)-Glucose 0,37+0,04 0,37+0,03
5 D(+)-Xylose 0,49+0,05 -
6 D(-)-Fructose 0,45+0,04 =

Table 2 shows that Lavatera thuringiaca L.
monosaccharides are represented by arabinose (Rf
= 0.43 + 0.04), galactose (Rf = 0.34 + 0.03), glucose
(Rf=0.37 £ 0.03.

Further, there was carried out quantitative de-
termination of the sum of Lavatera thuringiaca
L. polysaccharides by using gravimetry method
according to the GF XIII method [6]. The results
of the study are presented in Table 3.

Table3

Results of quantitative determination of the sum of polysaccharides in Lavatera thuringiaca L., harvested in different
phases of vegetation and in different regions of growth

Phenological phase
x£AX, %
bud-formation phase 7,63+0,15
flowering phase 7,60+0,18
fruiting stage 6,82+0,16

Area of harvesting
x+Ax, %
Biysky 7,60+0,18
Bystroistoksky 7,78+0,15
Kalmansky 8,39+0,16
Krasnogorsky 7,67+0,19
Pervomaysky 8,18+0,24
Soltonsky 7,28+0,18
Tselinny 6,85+0,17

It is established that the greatest accumula-
tion of the sum of polysaccharides in Lavatera
thuringiaca L. occurs in the budding phase (June)
and flowering (July). Therefore, this period is opti-
mal for raw material procurement.

Next, we compared the quantitative content
of the sum of polysaccharides in grass harvested
in different regions of Altai Krai, differing in cli-
matic and ecological conditions (Table 3). It was
found out that the content of the sum of polysac-
charides varies insignificantly within the range
of 6.85-8.39% (Figure 2).

The results of the study indicate the possibility
of harvesting Lavatera thuringiaca L. throughout
the territory of Altai Krai.
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Metrological characteristics,

P=95%, n=5, {=2,78

S g %
0,09 1,18
0,10 1,35
0,09 1,33

Metrological characteristics,

P=95%, n=5, {=2,78

S g, %
0,10 1,35
0,09 1,14
0,10 1,08
0,11 1,48
0,14 1,69
0,10 1,42
0,10 1,42

Conclusion

1. During the work it was established that
Lavatera thuringiaca L. contains carbohydrates
of different structure: monosaccharides and poly-
saccharides. Monosaccharides are represented
by arabinose, glucose, and galactose. The compo-
sition of the polysaccharide complex includes mu-
cus.

2. The maximum accumulation of polysaccha-
rides in Lavatera thuringiaca L. occurs in the bud-
ding and flowering phases.

3. The content of the sum of polysaccharides
in Lavatera thuringiaca L., harvested in different
regions of Altai Krai, is 6.85-8.3%.

The results of the research allow us to consid-
er Lavatera thuringiaca L. as an alternative source
of medicinal plant material.
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Figure 2.
The content of the sum of polysaccharides in Lavatera thuringiaca L., depending on the area of the harvesting
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ADAPTOGENIC EFFECT OF PRODUCTS OF ANTLER STAG
BREEDING ON THE STATE OF HEMOSTATIC SYSTEM IN RATS BY
SUPRATHRESHOLD PHYSICAL LOAD
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The article presents the results of the study of the hemostatic system of rats by means of an integral method —
thromboelastography by suprathreshold physical load without prior intake of the adaptogene and by preliminary
course 30-day intake of the concentrate containing blood and histolysate of the Siberian stag reproductive organs.
There was also studied the influence of the course intake of the concentrate and separate additives (glucose, ascorbic
acid, fruit essence) contained in the studied concentrate on the hemostatic system parameters. It was shown, that
the preliminary course 30-day intake of the concentrate decreases the risk of development of the state of thrombotic
readiness in rats after 8-hour physical load due to the increased intake of the concentrate of blood plasm fibrinolytic
activity. It was also proved, that the components increasing adaptive qualities of the hemostatic system in rats are
active agents contained in blood and histolysate of the Siberian stag reproductive organs.

Key words: thromboelastography, histolysate of the Siberian stag reproductive organs, hemostatic system.

Introduction

Physical load is one of the most common types
of stress in the human body which by regular activ-
ity can increase its resistance through mechanisms
of cross adaptation [1, 2]. At the same time, the su-
prathreshold physical load can lead to the devel-
opment of damage to organs and systems, causing
a state of distress in the body [3]. It is known that
distress from the hemostasis system is manifest-
ed by the development of the state of thrombotic
readiness [3, 4]. There are many methods for rec-
ognizing the development of thrombotic readiness,
but the overall picture of coagulation from the on-
set of coagulation to the fibrinolysis process with
the definition of viscoelastic properties of the clot
can be fixed by only an integral method - throm-
boelastography [5, 6].

Earlier in our laboratory, it was established that
in order to avoid the development of thrombotic
readiness state in case of suprathreshold stress,
it is necessary to increase the resistance of the body
and the hemostasis system in particular, by phys-
ical training or by taking plant adaptogens [7, 8].
Adaptogenes of animal origin include products
of antler stag breeding, which increase the men-
tal and physical performance of the organism [9].
It is known that in products of antler stag breed-
ing there are no prohibited doping substances or
similar analogs [10]. Moreover, it was noted that
concentrates a histolysate from male genital organs
containing in addition to stag blood have a more
pronounced tonic effect due to an increase in bio-
synthetic activity in rat skeletal muscle cells [11].

Earlier, we already considered the effect
of the exchange of products of antler stag breed-
ing on the state of the hemostasis system [12, 13].
However, the effect of the preliminary intake
of the concentrate and its constituents on the indices
36

of the hemostatic system, estimated by the method
of thromboelastography, was not studied by su-
prathreshold physical load.

The research objective is to evaluate the re-
actions of the hemostasis system by the method
of thromboelastography in rats after suprathresh-
old load by a preliminary course intake of con-
centrate containing blood and histolysate from
the reproductive organs of stag and also to exclude
the possible adaptive effect on the hemostatic sys-
tem of supplements (glucose, ascorbic acid, fruit
essence) included in the composition of the con-
centrate used.

Materials and methods

The studies were performed in 50 male Wistar
rats weighing 250 + 30 g. The animals were divid-
ed into five groups (intact and four experimental
groups).

The first two experimental groups of ani-
mals were subjected to an 8-hour physical load
in the form of an imposed run in a treadmill with
a rotation speed of 6-8 m/min. In this case, the ani-
mals of the second experimental group, in contrast
to the first, previously received the concentrate
for 30 days. Immediately after the end of the physi-
cal load, the blood from the hepatic sinus was taken
for the study in a volume of 5 ml into a polystyrene
syringe containing 3.8% sodium citrate solution
(blood and citrate ratio 9:1) under anesthesia.

The third and fourth groups of experimen-
tal animals took a concentrate (the third group)
and, separately, additives (glucose, ascorbic acid,
fruit essence), contained in the concentrate used
(the fourth group) for 30 days, and were not sub-
jected to physical load. Blood was taken on the 31*
day of the intake of concentrate and supplements.
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Experimental animals took a concentrate con-
taining blood and histolysate of the genital organs
of the stag males produced under the trade name
“Pantohematogen (Lubyangem)” (FSBRI “All-Rus-
sian Scientific Research Institute of Antler Stag
Breeging” of FASO of Russia, Barnaul), 4.5 ml per
day. Calculation of the dose of concentrate for rats
was performed taking into account the coefficients
of interspecific counting [14]. Experimental ani-
mals were kept in individual cells and an aqueous
solution of the concentrate was taken orally from
individual drinkers. The solution was prepared
by adding 4.5 ml of concentrate to water, bringing
the solution to a total volume of 40 ml (the daily
rate of water intake for these rats detected by us
prior to the beginning of the experiment).

The animals of the fourth experimental group
took supplements (glucose, ascorbic acid, fruit es-
sence) contained in the concentrate under study,
in a volume of 1.7 ml per day for 30 days. The vol-
ume of 1.7 ml of the concentrate additives was di-
luted with water to 4.5 ml; thus, the putative ac-
tive substance (blood and histolysate of the genital
organs of the stag males) was replaced by water
in appropriate proportions. Intact animals took
water in the same volume as the experimental an-
imals.

The thromboelastogram was recorded on a Ro-
temGamma apparatus (Germany) in Natem mode
for 35 minutes using the Star-tem activator. The fol-
lowing parameters of thromboelastogram were as-
sessed:

- Coagulation time (CT) - the time from the mo-
ment of application of the activator to reaching a 2
mm amplitude by the thromboelastogram, this in-
terval reflects the initiation phase of blood coagu-
lation [15].

- Clot formation time (CFT) - time of amplitude
change of thromboelastogram from 2 mm to 20
mm, this index characterizes the phase of strength-
ening of the process of thrombus formation [15].

Angle alpha (ALP) - the angle formed
by the longitudinal axis of the thromboelasto-
gram and the straight line drawn tangentially
to the thromboelastogram from the point corre-
sponding to the clot amplitude of 2 mm. This value
reflects the kinetics of clot formation and character-
izes the propagation phase [16].

- Maximum clot firmness (MCF) - an index cor-
responding to the maximum amplitude of the clot
and reflecting the function of platelets and fibrin-
ogen [8].

- Maximum lysis (ML) - an indicator character-
izing the level of maximum fibrinolysis recorded
during the analysis. It is defined as finding the low-
est amplitude after reaching the MCF.

The use of rats in experiments was carried
out in accordance with the European Conven-
tion for the Protection of Vertebrate Animals
used in the experiment, as well as the Directives -

86/609 /EEC. Anesthesia of animals was carried out
in accordance with the “Rules of work with the use
of experimental animals.”

The data obtained during the study are pre-
sented in tables in the form (m [25-75%]), where
m is the median in the sample multitude; [25-
75%] - the 25th and 75th percentiles. The statistical
analysis was carried out on a personal computer
using the Statistica 6.0 application package (Stat-
Soft, USA). The significance of the differences was
estimated using the nonparametric Mann-Whitney
U-test, since the features examined did not obey
the normal distribution. Differences were consid-
ered significant at a level of statistical significance
p <0.05.

Results and discussion

As follows from the data presented in Table 1,
an 8-hour physical load induced a shortening of co-
agulation time (CT) by 26% (p1 = 0.002) in rats (the
first experimental group), an increase in the “al-
pha-alpha” index by 10% (p1 <0.001) and a reduc-
tion in clot formation time (CFT) by 22% (p1=0.028)
compared to that of intact animals, suggesting
a shiftin the hemostatic system towards hypercoag-
ulability and consistent with the already described
data obtained by coagulation tests. The maximum
clot firmness (MCF) decreased by 11% (p1 = 0.018)
at the end of the 8-hour physical load as compared
to the intact animals, which indicated a decrease
in the platelet count and a decrease in the fibrino-
gen level in the blood of experimental animals due
to their consumption for intravascular thrombus
formation. The maximum lysis of the clot (ML) af-
ter an 8-hour load, unlike intact animals, was not
determined, which indicated a decrease in the fibri-
nolytic activity of the blood plasma. Thus, changes
in the described indices of thromboelastogram in-
dicate that an 8-hour physical load induces a state
of thrombotic readiness in rats [3, 4].

In animals of the second experimental group
which were exposed to 8-hour physical load after
a 30-day course of the intake of concentrate con-
taining blood and histolysate from the reproduc-
tive organs of the stag, the thromboelastogram in-
dices did not differ from those in intact animals.
Consequently, the preliminary administration
of the adaptogen reduced the risk of thrombotic
readiness in rats after an 8-hour physical load.

As follows from the data presented in Table 2,
in rats, a 30-day intake of a concentrate contain-
ing blood and histolysate from stag reproduc-
tive organs caused a decrease in the maximum
clot firmness by 12% (p1 = 0.014) and an increase
in the maximum lysis (ML) by 125% (p1 = 0.021)
in comparison with intact animals, which indicates
an increase in the fibrinolytic activity of blood plas-
ma. This adaptive effect of concentrate intake may
be associated with activation of endothelial release
of the tissue plasminogen activator (t-PA) and a de-
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crease in the amount of plasminogen activation in-
hibitor (PAI-1) [17].

Admission of additives (glucose, ascorbic acid,
fruit essence) contained in the test concentrate for 30
days in rats did not cause changes in the throm-
boelastogram score in comparison with intact
animals. Therefore, it can be assumed that active
components contained in the blood and histolysate
from the reproductive organs of stags are the ac-
tive components of the concentrate that increase
the adaptability of the hemostasis system, man-
ifested in the increase in the fibrinolytic activity
of the blood plasma.

Conclusions
1. The ultra-threshold 8-hour physical load
causes the development of thrombotic state in rats.

2. A preliminary 30-day intake of a concen-
trate containing blood and histolysate from
the reproductive organs of stags reduces the risk
of the development of thrombotic readiness in rats
after a supra-threshold exercise.

3. Increased adaptability of the hemostasis sys-
tem when receiving a concentrate containing blood
and histolysate from the reproductive organs
of stags consists in the increase the fibrinolytic ac-
tivity of the blood plasma.

4. The active ingredients contained of the used
Pantohematogen (Lubyangem) concentrate which
enhance the adaptive properties of the hemostasis
system in rats are the active substances contained
in the blood and histolysate from the reproductive
organs of stag males.

Table 1.

Indices of thromboelastogram: intact animals; experimental rats after an 8-hour physical load; experimental animals
after 8-hour physical load with a preliminary 30-day intake of concentrate

Indices Intact rats (n=10) 8-hour physical load  8-hour physical load on the 31
(n=10) day of concentrate intake(n=10)
Coagulation time 193,0 143,0 [114,0-163,0] 176,0 [163,5-183,5]
(CT), sec [167,3-206,3] p1=0,002 p1=0,349
(A1 -26 %)
Clot formation time 76,0 59,5 [52,5-67,8] 74,0 [70,0-80,0]
(CFT), sec [64,3-106,5] p1=0,028 p1=0,690
(A1 =22 %)
Angle of alpha 73,0 80,0 [79,5-82,0] 74,5 [68,0-77,0]
(ALP), 0 [68,5-77,0] p1<0,001 p1=0,939
(A1 +10 %)
Maximum clot firm- 68,0 60,5 [59,0-65,3] 67,5 [66,8-70,3]
ness (MCF), mm [62,0-70,8] p1=0,018 p1=0,562
(A1 - 11 %)
Maximum lysis 4,0 0,0 [0,0-1,0] 3,0[0,8-6,5]
(ML), % [1,0-6,0] p1=0,013 p1=0,894

(A1 - 100 %)
I
Note: the results are presented in tables in the form (m [25-75%]), where m is the median in the sample multitude; [25-75%] - the 25th
and 75th percentiles. Al - statistically significant difference in the experimental group with intact animals at p <0.05; p1 - the level of
significance of differences in the experimental group with intact animals. CT - the coagulation time, CFT - the clot formation time,

MCEF - the maximum clot firmness, ML - the maximum lysis.
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Table 2.
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% [1,0-6,0] p1=0,021 p1=0,482

(A1 + 125 %)
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and 75th percentiles. Al - statistically significant difference in the experimental group with intact animals at p <0.05; p1 - the level of
significance of differences in the experimental group with intact animals. CT - the coagulation time, CFT - the clot formation time,

MCEF - the maximum clot firmness, ML - the maximum lysis.
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There is presented the comparative characteristic of 2 methods of treatment of urogenital chlamydiosis in women
of reproductive age: doxycycline monohydrate monotherapy and combination of doxycycline monohydrate
with interferon inducer Meglumini acridonacetas. In 2 groups of comparison there was performed the analysis
of indicators of neutrophils functional activity (phagocytic index, phagocytic number, NBT-test — spontaneous
and induced) and also the rate of T-lymphocytes producing gamma interferon in the total pool of T-lymphocytes
in peripheral blood and concentration of gamma interferon in the blood serum during treatment.

Key words: urogenital chlamydiosis, neutrophils functional activity, T-lymphocytes, gamma interferon,

doxycycline, Meglumini acridonacetas.

Urogenital chlamydial infection is one
of the most spread sexually transmitted infections
[20, 21]. According the World Health Organization
(WHO), in the world there are annually registered
about 100 mIn new cases [23, 24].

Chlamydial infection (CI) is widely spread
among persons of reproductive age, while young
age in women is one of the basic factors of infec-
tion risk. Due to cylindrical epithelium tropism, C.
trachomatis effects urogenital organs and presents one
of the important reasons of reproductive function dis-
order.

Inflammation by wurogenital chlamydiosis
(UGC) often lacks symptoms. The absence of time-
ly diagnosis and, consequently, therapy leads
to the development of complications in women
- such as inflammatory diseases of pelvic organs
(POID), extra-uterine pregnancy and tubal infer-
tility. A special problem are the cases of CI per-
sistence, when POID proceed without symptoms
of inflammation [9, 23].

Basic factors of non-specific antimicrobial pro-
tection of organism are phagocytosis and comple-
ment system. Chlamydia can persist in phagocytes
(neutrophils and macrophages). In patients with
chronic CI there was registered the reduction of di-
gestive function of peripheral blood neutrophils
[2].

The influence of chlamydia suppresses not only
phagocytic system, but also T-cell segment. Patients
with urogenital chlamydiosis showed the decrease
of total T-lymphocytes (CD3+) in peripheral blood
with the disorder of their functional activity [7].

The activator of macrophages is y-interferon (y-
IF), which is mainly produced by T-lymphocytes.
Low concentration of y-IF is the main condition
for persistence development [4]. The factors of per-
sistent chlamydial infection are also sub-therapeu-
tic doses of antibiotics and treatment with drugs
of low chlamydia activity [17].

It is known, that high doses of y-IF inhibit
growth of chlamydia. Low doses, on the contrary,
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induce the development of morphologically aber-
rant forms of inclusions [8].

Sufficient production of y-IF leads to the sup-
pression of C. trachomatis growth due to the induction
of intracellular enzyme - 2,3-dioxygenase indolamine
destroying tryptophan, which is necessary for chla-
mydia reproduction. As a result, this mechanism leads
to the disorder of cell wall synthesis. Moreover, y-IF
boosts the activity of nitrogen oxide forming syn-
thase in macrophages and epithelial cells, which
results in releasing of nitrogen and bactericidal ef-
fect [12, 14].

For many years, clinicians have been widely us-
ing various combinations of etiotropic drugs with
immunotropic agents in order to increase the effi-
ciency of CI therapy [2, 3, 18, 19].

It is known, that y-IF stimulates the functional
activity of macrophages due to the intensification
of digestive ability of phagocytising cells, complete
process of phagocytosis and lytic decomposition
of chlamydia. Consequently, the level of y-IF is one
of the key components determining the type of in-
fectious process [4].

Interferon inducers are drugs causing
the formation of endogenous interferon. They lead
to the synthesis of the genuine interferon, which,
in contradiction to most widely used recombinant
IF, lacks antigenicity. Medications of this group are
able to stimulate immune reactivity of organism
increasing phagocytosis and antibody production
[10].

According to immunologists, intervention into
the immune system is possible only in case of cor-
respondent indications, specifically, in case of im-
mune deficiency. Thus, the prescription of such
drugs is rational only after additional immunolog-
ical tests. There is still no consensus on the ratio-
nality of combination of etiotropic drugs with im-
munotropic agents by urogenital chlamydiosis [1].

Research objective: to perform comparative
analysis of the results of urogenital chlamydiosis
treatment and dynamics of particular immuno-
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logical indexes in two groups of patients: exposed
to doxycycline monohydrate monotherapy (DM)
and combination therapy with doxycycline mono-
hydrate with interferon inducer Meglumini acrid-
onacetas (MA).

Materials and methods

The study included 60 women with urogenital
chlamydiosis. The diagnosis was based on clinical
data confirmed by PCR method.

Other urogenital infections (UGI) were revealed
by means of microscopic, cultural and molecu-
lar-biological (PCR) methods. Patients with tricho-
monas and gonococcal infection and also pregnant
women were not included into the study.

The disease prescription constituted: up to 2
months —in 14 (23,3%) patients, from 2 to 6 months
—in 19 (31,7%) patients, from 6 months to 1 year —
in 16 (26,7%), over 1 year —in 11(18,3%) patients.

The age of patients varied within the range
of 18-46 years, there prevailed the group of patients
at the age of 21-30 years, the average age of patients
constituted 25,4+7,2 years.

Depending on the therapy type, the women
were divided into 2 groups. Patients of the first
group (DM) received doxycycline monohydrate
monotherapy (Unidox Solutab) in the dose 100 mg
2 times a day during 7 days. Patients of the second
group (DM+MA) received cycloferon in the dose
of 2 ml intravenously 10 times during the course
together with doxycycline monohydrate in analo-
gous daily doses.

Doxycycline monohydrate is a broad-spec-
trum antibiotic. It inhibits synthesis of proteins
in the microbial cell breaking the connection
of aminoacyl-t-RNA with 30S subunit of ribosom-
al membrane. It is recommended by the treatment
of urogenital chlamydial infection as the drug
of choice [5, 6, 22].

Meglumini acridonacetas (Cycloferon)—a 12,5%
solution for injections) is a low-molecular interfer-
on inducer with the broad spectrum of biological
activity (antiviral, immunomodulatory, anti-in-
flammatory, etc.). According to the medication in-
structions, the drug can be used by UGC treatment
[10, 16].

The clinical-laboratory control of recovery was
performed in 4 weeks after the end of treatment.

The blood sampling in patients for immuno-
logical examinations was conducted three times:
before treatment, after the course of antibiotics
and also upon the control of recovery in 4 weeks.

The phagocytic activity of neutrophils were de-
termined according to their ability to grasp latex
particles by counting the rate of active phagocytes
(phagocytic index — PI) and average number of bac-
teria absorbed by one phagocyte (phagocytic num-
ber — PN). The metabolic activity of leucocytes was
studied by NBT-test — spontaneous and induced
[11, 15].

The rate of T-lymphocytes producing gam-
ma interferon in the total pool of T-lymphocytes
(CD-3) (TI-IF) was determined by means of flow
cytometry with cytofluorometer Beckman coulter
cytomics FC 500 with the automatic hematological
analyzer Sysmex XT 2000i (Roche, Switzerland).
The v-IF concentration in blood serum was deter-
mined by means of EIA with the immunoenzymo-
metric kit for quantitative determination of human
v-1IF in blood serum (Bender Med Systems CmbH,
Austria).

Analogous studies were performed in the con-
trol group — 30 practically healthy women of repro-
ductive age (average age — 25,8 years).

The research was approved by the Ethics Com-
mittee of ISMU, all patients were previously in-
formed about the examination, diagnosis, treat-
ment and confirmed their participation in the study
by voluntary written consent.

The statistical processing of obtained results
was conducted by means of STATISTICA 6.1.
The statistical analysis included Mann-Whitney
test. Considering the small size of groups, the av-
erage means and standard deviation are presented
only for better understanding of obtained results.
Differences between compared values were con-
sidered statistically significant by p<0,05 [13].

Results and discussion

Monochlamydeous infection was registered
in 18 (30%) patients, in 42 (70%) patients, C.tracho-
matis was combined with other infectious agents:
with U. urealiticum - in 25 (41,7%), with M. genitali-
um -in 5 (8,3%), with M. hominis - in 18 (30%), with
HPV -in 15 (25%), with Candida fungi - in 7 (11,7%),
with Herpes simplex — in 4 (6,7%). Clue cells were
observed in 10 (16?7%) patients.

The disease duration constituted: up
to 2 months — in 14 (23,3%) patients, from to 2 to 6
months - in 19 (31,7%), from 6 months to 1 years —
in 16 (26,7%), over 1 year —in 11 (18,3%).

The anamnesis of 1 (1,7%) patient includ-
ed cystic ovaries, of 2 (3,3%) — frequent cystitis,
of 1 - chronic pyelonephritis. Among the examined
women, 5 (8,3%) had irregular menstrual cycle, 4
(6,7%) complained about painful menstruations,
5 — about excessive menstruationio

The anamnesis of 36 (60%) women included
pregnancy, of 35 )58,3%) — delivery, of 5 (8,3%) —
miscarriage, in 1 patients there was previously reg-
istered missed miscarriage.

Out of 60 patients, 35 (58,3%) presented prob-
lems of vaginal discharge, 12 (20%) — of itching, 14
(23,3%) — discomfort in the area of external sex or-
gans. Painful urination was registered in 2 (3,3%)
women, lower abdominal pains — in 11 (18,3%),
dyspareunia - in 3 (5%) patients.

The examination revealed signs of cervicitis
in 56 (93,3%) patients. A typical symptom was cer-
vical discharge, primarily mucoid - in 55 (91,7%).
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In 1 (13,3%) patients there was observed purumuc-
uos cervical discharge caused by concomitant in-
fection with M. genitalium and aerobic potentially
pathogenic microbiota - Staphylococcus spp., Strepto-
coccus spp. in high titer (>10° CFU\ml).

In four patients by the lack of clinical symptoms
of inflammation, there was revealed C.trachomatis
DNA in the cervical canal.

By microscopic examination of cervical canal
discharge, the leukocytic reaction constituted: in 36
(60%) patients — up to 20 cells per field of view,
in 17 (28,3%) — from 20 to 40, in 7 (11,7%) — 41-50.

Symptoms of urethritis (hyperemia, urethral
sponge edema and mucous discharge) were re-
vealed in 2 women, there was revealed C.tracho-

matis DNA in their urethral material and increase
of leucocytes up to 25-30 per field of view.

The analysis of functional activity of peripheral
blood neutrophils in comparison with the wom-
en with UGC showed the reduction of neutro-
phil ability to absorb foreign substances (PI), PN
before treatment was also low. In the DM group,
the spontaneous NBT-test was insignificantly in-
creased, while in the group DM+MA, on the con-
trary, it had the tendency to decrease, the induced
NBT in both groups before treatment was lowered.
This indicates low absorbing and metabolic activ-
ity of the phagocytic system, h.e. low phagocytic
response to the infection (Table 1).

Table 1

Indexes of functional activity of peripheral blood neutrophils in women with urogenital chlamydiosis during
doxycycline monohydrate monotherapy and combination of doxycycline monohydrate with Meglumini acridonacetas

spontaneous

0, 3 0,
Groups PI (%) PN NBT (%) induced NBT (%)

gg;g)"l §roup 64,87+7,29 5,30+1,83 37,3+6,27 51,046,26
DM group before 57,73+10,77 4,87+2,10 37,87+6,43 47,23+6,65
treatment (n=30) p=0,005 p=0,237 p=0,756 p=0,049
DM group after 57,63+9,91 4,97+2,09 39,96+7,71 49,47+8,51
treatment (n=30) p,=0,836 p,=0,952 p,=0,214 p,=0,201
Eel\f/f;?ﬁeif;it 54,87+12,62 5,20+2,14 35,03+5,97 43,30+6,15

p=0,001 p=0,506 p=0,156 p=0,00005
(n=30)
th\ﬁ:lt\fe‘z group 53.27+12 44 5,23+1,70 35,136,11 43.27+6,83
(n=30) p,=0,668 p,=0,756 p,=0,941 p,=0,976

Note: p — level of statistical significance by comparison of indexes before treatment with the control group; p, — level of statistical
significance by comparison of indexes before treatment and after treatment.

After the treatment in the group of patients
receiving doxycycline monohydrate monothera-
py, the rate of neutrophils got into phagocytosis
remained practically the on the same level (Table
1), other indexes of functional activity of neutro-
phils insignificantly increased: PN — by 1,02 times,
spontaneous NBT — by 1,06 times, induced NBT —
by 1,05 times.

In the group of patients receiving doxycy-
cline monohydrate with Meglumini acridonace-
tas, the change of indexes of functional activity
of neutrophils after the treatment was identical:
PN, spontaneous and induced NBT-test remained
practically on the previous level, while PI even
slightly decreased (by 1,03 times).

In the general group of patients the rates of TI-
IF in the common pool of T-1 and the level of y-IF
in blood serum did not differ significantly from
the analogous indexes in the group of healthy peo-
ple. In this regard, patients were divided into 3
subgroups: 1 subgroup — the level of TI-IF and y-IF
is increased, 2 subgroup - the level of TI-IF and y-IF
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is normal, 3 subgroup - the level of TI-IF and y-IF
is is decreased (Table 2).

The analysis of studied parameters in the group
of patients receiving doxycycline monohydrate
monotherapy showed, that in the 2™ subgroup
of patients, both indexes after the treatment
and upon control of recovery practically did not
change. In the 1* subgroup of patients both index-
es increased before the treatment decreased after
the treatment up to normal values and remained
this level upon control of recovery. In the 3-rd sub-
group of patient, both indexes after the treatment
and upon control of recovery remained practically
on the same level (Table 2).

The analysis of studied parameters in the group
of patients receiving doxycycline monohydrate
with Meglumini acridonacetas showed, that
in the 2" subgroup, both indexes after the treat-
ment and upon control of recovery practically did
not change staying normal. In the 1% subgroup,
there was registered slight increase of TI-IF rate
and v-IF level after the treatment and further re-
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duction upon control of recovery, while in com-
parison with the control group, the studied index-
es remained high. In the 3™ subgroup there was
registered the increase of TI-IF rate and vy-IF lev-
el after the treatment and upon control of recov-
ery. The difference of the degree of index increase
is the following: the rate of T-lymphocytes pro-

ducing y-IF grew y 1,96 times after the treatment
and by 3,34 times in 4 weeks after the end of treat-
ment. However, in spite of the positive dynamics
in terms of TI-IF, the level of y-IF in blood serum
increased by only 1,3 times after the treatment
and by 1,5 times upon control of recovery (Table 3).

Table 2

Rate of TI-IF and level of y-IF in peripheral blood of UGC patients during doxycycline monohydrate monotherapy

Indexes General group
Control of UGC patients
(n=30) (n=30)

TI-IF (%)

before treat- 4,34+1,94 4,46+3,53
p=0,574

ment

TI-IF (%)

after treatment

TI-IF (%)

upon control of

recovery

v-1F (pg/ml)

before treat- 2,67+0,47 2,81+0,89
p=0,631

ment

v-IF (pg/ml)

after treatment

Y-IF (pg/ml)
upon control of
recovery

Subgroup 1 Subgroup 2 Subgroup 3
(n=12) (n=7) (n=11)
8,03+2,43 3,32+1,51 1,29+1,09

p=0,01 p=0,278 p=0,00003
p,=0,0006 p,=1,000 p,=0,818
4,51+0,88 3,33+1,32 1,31+1,30
p,=0,248 p,=0,949 p,=0,006
4,21+0,88 3,47+1,12 1,30+1,12
p,=0,003 p,=0,848 p,=0,002
(n=11) (n=7) (n=12)
3,79+0,48 2,68+0,12 1,98+0,39
p=0,00001 p=0,713 p=0,0008
p,=0,0007 p,=0,749 p,=0,194
2,73+0,53 2,62+0,36 2,01+0,50
p,=0,555 p,=0,848 p,=0,100
2,85+0,56 2,61+0,32 2,03+0,35
p,=0,001 p,=0,701 p,=0,004

Note: p - level of statistical significance by comparison of indexes before treatment with the control group; p, — level of statistical sig-
nificance by comparison of indexes before treatment and after treatment; p, - level of statistical significance by comparison of indexes
after treatment and upon control of recovery; p, _level of statistical significance by comparison of indexes before treatment and upon

control of recovery.

By the clinical-laboratory control of recovery,
the C. trachomatis elimination constituted: by doxycy-
cline monohydrate monotherapy — 100%, by com-
bined therapy — 96,7%. In 1 patient receiving com-
bined therapy, upon control of recovery in 4 weeks
after the end of therapy by the lack of clinical in-
flammatory symptoms there was revealed C.tra-
chomatis DNA in the cervical canal by leukocytosis
15-20 cells per field of view. Upon the examination
of patient in 2 weeks, the clinical-laboratory pic-
ture remained the same. It should be noted, that
before the treatment, in patient, there was regis-
tered asymptomatic chlamydial infection of cer-
vical canal by analogous leukocytosis. The level
of v-IF in blood serum was reduced to 1,34 pg/
ml by the TI-IF rate reduced to 0,98% in the com-
mon pool of T-lymphocytes. In 2 days after the end
of treatment, these indexes slightly (and insignifi-
cantly) increased up to 1,38 and 1,0% respectively,
remaining practically on the same level in the be-
ginning of the 5™ week after the treatment upon
control of recovery.

After the treatment, the microscopy of urogen-
ital discharge showed the absence of leukocytosis
in the cervical canal, urethra and urine in 59 wom-
en out of 60.

The comparative analysis of the results of im-
munological study in the most problematic group
of patients — with lowered parameters before
the treatment — showed, that the addition of Me-
glumini acridonacetas to doxycycline monohy-
drate generally leads to the growth of % concentra-
tion of T-lymphocytes producing y-IF and increase
of its level in blood serum. However, the etiological
and clinical efficiency of doxycycline monohydrate
monotherapy in combination with the immuno-
tropic drug in these groups of patients turned out
to be nearly identical: by doxycycline monohy-
drate monotherapy — 100%, by combined therapy
-91,7% (in 11 out of 12 patients).
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Table 3

TI-IF rate and y-IF level in peripheral blood of UGC patients during combined tretamnet with doxycycline
monohydrate with Meglumini acridonacetas

Indexes Control of UGC patients
(n=30) (n=30)
TI-IF (%)
before treat- 4,34+1,94 Rl
p=0,751
ment
TI-IF (%)
after treatment
TI-IF (%)
upon control of
recovery
v-1IF (pg/ml) 2,67+0,47 2,73 +0,93
before treat- p=0,515
ment

v-IF (pg/ml)
after treatment

Y-IF (pg/ml)
upon control of
recovery

General group

Subgroup 1 Subgroup 2 Subgroup 3
(n=12) (n=7) (n=11)
7,84+5,02 4,92+2,51 1,07+0,65
p=0,034 p=0,616 p=0,00003
p,=0,525 p,=0,753 p,=0,009
8,45+5,17 4,76+1,0 2,10+0,93
p,=0,237 P =0,141 P=0,010
5,63+2,01 5,54+0,77 3,57+1,05
P.=0,453 P.=0,294 P.,=0,0002
(n=10) (n=8) (n=12)
3,85+0,43 2,59+0,10 1,88+0,40
p=0,00002 p=0,720 p=0,00004
p,=0,650 p,=0,002 p,=0,004
3,95+0,48 2,76+0,17 2,44+0,37
p,=0,002 p,=0,753 p,=0,013
2,99+0,41 2,79+0,15 2,81+0,33
p,=0,001 p,=0,012 p, =0,0001

Note: p — level of statistical significance by comparison of indexes before treatment with the control group; p, — level of statistical sig-
nificance by comparison of indexes before treatment and after treatment; p, - level of statistical significance by comparison of indexes
after treatment and upon control of recovery; p, _level of statistical significance by comparison of indexes before treatment and upon

control of recovery.

Conclusion

Consequently, the results of the current study
allow to conclude, that the main chain in the treat-
ment is the etiotropic therapy. In our research,
the interferon inducer did not have the expected
effective influence on the system of phagocyto-
sis and cytokine segment and did not increase
the etiological efficiency of treatment. Moreover,
the implementation of this drug significantly in-
creased the duration of therapy and unreasonably
increased its price.
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CLINICAL SUPERVISION OF THE EFFICIENCY OF THE UNIVERSAL
HYGIENIC MEDICATION BY SKIN LESIONS

! International medical center “VREMYA”, Saint-Petersburg
2State Scientific Research Testing Institute of Military Medicine, Saint-Petersburg

N.V. Shperling’, I.A. Shperling?

The article presents high efficiency and usability of the universal hygienic medication “Telokhranitel” on the basis
of porous siliceous sorbent with microdoses of argentum and lithium by various skin lesions, including cuts, cat
scratches, mechanical injury. After one- or two-time implementation of the hygienic medication, the epithelization
of wounds occurred in 4-5 days without further formation of cicatricial tissues and pigmentation. Additional

means of treatment were not required.

Key words: universal hygienic medication, “Telokhranitel”, siliceous sorbent, skin lesions.

Fundamental researches in the sphere of wound
process pathogenesis and its peculiarities showed,
that irrespective of genesis and wound localization,
their regeneration proceeds according to the same
biological laws, and the treatment strategy should
be determined by the phase of wound process (in-
flammation, regeneration, cicatrix reorganization).
Generally, wound treatment is aimed at the pre-
vention of infection, boosting of detersion and re-
generation processing [4, 7, 9].

At the present time, there exists a broad spec-
trum of wound treatment methods (vacuum treat-
ment, abacterial environment, medical lasers, etc.),
while local treatment remains dominant [1, 3, 5, 6,
7].

Dressings by wound treatment in the 1% stage
of wound process (sorbents, gel, ointments, com-
posite therapeutic and wet-to-dry dressings)
should possess sorption capacity, provide drain-
age of exudate and microflora from the wound
bed, possess antiedemic, anti-inflammatory, anti-
microbial, proteolytic activity, prevent resorption
of toxins into subjacent tissues, normalize micro-
circulation and regeneration and if necessary cause
local anesthetic, hemostatic effect. The intensity
of curative effect is increased by impregnate me-
dicinal agents: chlorhexidine, miramistin, diok-
sidin, furaginum, lidocaine, sanguiritrin, amino-
caproic acid, feracryl, methyluracil, etc. In the 2
phase of the wound process, there are implied ban-
dages ensuring normal cell proliferation of regen-
erative tissue beneficial to angiogenesis, displace-
ability and synthesis of epithelial cells protecting
the wound from secondary infection. Dressings
implied in the 3" phase of the wound process
should provide the conditions for the formation
of regenerative tissue cells and epithelium, protec-
tion of wounds from secondary infection, preven-
tion of cicatricial keloid formation.

The growth of the number of pyoinflamma-
tory diseases and purulent compications by soft
tissue traumas on the background of the increase
of resistance of pyogenous microflora to antibiot-
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ics and the reduction of body resistance determine
the necessity of creation of new dressing materials
with targeted exposure to the course of the wound
process, including wound coverings with antimi-
crobial effect [3, 5, 10].

Strong interest present sorbents containing
cluster silver [2] characterized by complex antibac-
terial, antiviral and antifungal activity.

The objective of the current work
is to present the results of clinical implementation
of the universal hygienic topically-applied medica-
tion on the basis of porous siliceous sorbent with
microdoses of argentum and lithium “Telokhran-
ite]” (OOO Pharmaceutical company “Sanat”,
Novosibirsk; reg. No. of the Declaration of confor-
mance TA Ne RU 4-RU.AE96.B.01486 of 02.07.2015)
by skin lesions. The given medication is intended
for first-aid treatment of wounds, rubbing wounds,
intertrigos, inflammatory skin diseases and burns,
itching and irritation by allergic rashes and insect
bites, possess expressed antimicrobial effect, neu-
tralizes toxins. The medication presents finely dis-
persed white loose powder, nontoxic and noninva-
sive [8, 11].

Materials and methods

There were observed patients with skin lesions
using the universal hygienic medication Telokhran-
itel immediately after the injury and repeatedly (if
necessary) in 1-2 days.

Results and discussion

Clinical case 1. Patient A. (56 years) implied
Telokhranitel by cut wounds of distal phalanges
of the 2" and 3™ fingers on the right hand. In 24
hours after the implementation, there was regis-
tered the lack of inflammatory reaction of para-
vulnar tissues, painfulness in the zone of wounds.
In 5 days on the locus of injury on the background
of unchanged skin there were observed only dry
crusts (Figure 1).



BULLETIN OF MEDICAL SCIENCE 4 (8) 2017

Figure 1.
Cut wounds of distal phalanges of the 2™ and 3 fingers on the right hand
A - after the injury; B — after Telokhranitel use; C — in 24 hours after Telokhranitel use; D —in 5 days after the injury and
double Telokhranitel use

Telokhranitel by cat scratch of the left breast. In 4 complete epithelization, there were observed no

Clinical case 2. Patient B. (57 years) implied cus of injury there were observed dry crusts. After
davs after the iniurv and Telokhranitel use the lo- ‘ cicatricial tissues and piementation (Fieure 2).

Figure 2.
Cat scratch of the left breast
A — after the injury; B — after Telokhranitel use; C — in 4 days after the injury and one-time Telokhranitel use; D —lack
of cicatricial tissues and pigmentation in the zone of injury after regeneration

4/
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Clinical case 3. Patient C. (45 years) im-
plied Telokhranitel by mechanical injury
of skin of the right thumb. In 3 days after the injury
and Telokhranitel use the locus of injury was char-

acterized by the lack of exudation and skin hyper-
emia; in 5 days there occurred complete epitheliza-
tion of the injury locas (Figure 3).

Figure 3.
Mechanical injury of skin of the right thumb
A — after the injury; B — after Telokhranitel use; C, D, E —in 3,4,5 days after the injury and double Telokhranitel use;
F —lack of cicatricial tissues after regeneration

Clinical case 3. Patient C. (46 years) implied
Telokhranitel by razor blade cut in the nasolabial
triangle zone. In 1 day after Telokhranitel use there
lacked symptoms of inflammation, in 6 days — there
was reached complete epithelization (Figure 4).

Conclusion

Consequently, the universal hygienic medica-
tion “Telokhranitel” on the basis of porous siliceous
sorbent with microdoses of argentum and lithium
is an afficient and usable means of first aid by skin
lesions, including cuts, cat scratches, mechanical
injury. After one-time or two-time implementa-
tion, the epithelization of wounds occurred in 4-5
days without further formation of cicatricial tissues
and pigmentation. Additional means of treatment
were not required. The study results substantiate
the reasonability of further clinical observations
for the elaboration of differentiated approach
to the implementation of the given means by skin
lesions of various etiology.
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Figure 4.

Razor blade cut

A - after the injury; B — after Telokhranitel use; C —in 1 day after the injury; D — complete epithelization in 6 days and
one-time Telokhranitel use
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LABORATORY DIAGNOSTICS OF TISSUE INFECTIONS WITH
NATURAL FOCUS (TICK-BORNE RICKETTSIOSIS, IXODIC TICK-
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The article presents an assessment of diagnostic efficiency of two modern methods of laboratory diagnostics of tick-
borne infections —sserological and molecular biological. A comparative study of information content of EIA and PCR
in diagnostics of tick-borne ricketsiosis (TBR) showed that serological method had the highest frequency (90,0
%) in confirming of clinical diagnosis TBR. The diagnostic value of PCR in the detection of DNA of Rickettsia
in skin biopsy specimens was 81,5%. The effectiveness of this method in the detection of DNA of Rickettsia
in serum was 11,8%, in whole blood — 5,5%. Immunochip method for the diagnosis of ixodic tick-borne borreliosis
showed the maximum diagnostic value on the third week of the disease. The study of paired sera, taken with an
interval of 7-10 days, increased its diagnostic efficiency by 30,6%. The study by PCR, using serum and blood
from patients, had a low diagnostic value and cannot be recommended as a routine method for diagnosis of ixodic
tick-borne borreliosis

Key words: tick-borne rickettsiosis, ixodic tick-borne borreliosis, enzyme-linked immunosorbent assay, polimerase

chain reaction, an immunochip.

Since the beginning of the 21st century, a high
incidence of tick-borne infections with natural foci
has been observed in the territories of various re-
gions of the Russian Federation [1, 2].

According to the Federal Service for Supervi-
sion of Consumer Rights Protection and Human
Wellbeing in 2016, in Russia, the structure of inci-
dence of tick-borne infections is dominated by ix-
odic tick-borne borreliosis (ITB) with a morbidity
rate of 4.18 per 100,000 population. Further, tick-
borne encephalitis (TE) and Siberian tick-borne
typhus (STT) are 1.39 and 1.06 per 100,000 popu-
lation, respectively. The incidence of “new” tick-
borne infections in the territory of the Russian Fed-
eration is low (human granulocytic anaplasmosis
(HGA) - 0.04, human monocytic ehrlichiosis (HME)
- 0.01 per 100 thousand population).

By the present day, more than 50 subjects
of Russia are endemic for a number of tick-borne
infections [3]. The presence of regional features
of the prevalence and clinical picture of these dis-
eases dictates the need for their comprehensive
study in each of the subjects of Russia. Despite
the fact that there are a number of works that reflect
the clinical picture and laboratory diagnosis of this
group of diseases in the context of regional pathol-
ogy, the principal issues concerning the prevalence
and structure of tick-borne infections in the coun-
try remain relevant [3]. To address these issues,
it is necessary, first of all, to improve the quality
of diagnosis of tick-borne natural focal infections.

Diagnostics of STT in endemic regions is based,
as a rule, on clinical and epidemiological data,
and in typical cases does not cause difficulties
[4]. However, the possibility of an atypical course
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of the disease, the presence of conjugated areas
and the marked similarity of clinical manifesta-
tions with other rickettsia of the group of tick-borne
spotted fevers (TSF) dictates the need for laborato-
ry verification of the diagnosis.

Currently, in the territory of the Russian Fed-
eration, laboratory diagnosis of STT is carried out
on the basis of approved methodological docu-
ments [5], where only serological examination
methods based on the detection of R. sibirica anti-
gen are regulated. Unfortunately, they are unsuit-
able for the species-specific verification of other
rickettsia (for example, R. heilongjiangensis), since
the rickettsia of the TSF group are characterized
by cross-sectional serum reactions [6; 7; §; 9].

In the presence of pathognomonic syndrome -
migrating erythema, as well as a characteristic epi-
demiological anamnesis (stay on an endemic terri-
tory, the fact of tick sucking, seasonal compliance),
the diagnosis of an ITB is unquestionable [10; 11].
Nevertheless, the widespread use of non-erythritic
forms of ITB and the emergence of clinical mani-
festations of ITB in any sequence and combination
dictates the need for using laboratory diagnostic
methods. Despite the variety of laboratory meth-
ods, in Russia there are currently no unified algo-
rithms and criteria for laboratory diagnosis of ITB
at different stages of the disease, which undoubt-
edly requires standardization and improvement
of the verification of the diagnosis of ITB.

Research objective

To determine the features of laboratory diag-
nostics of tick-borne natural focal infections (Siberi-
an tick-borne typhus, ixodic tick-borne borreliosis).
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Research tasks

1. Verify the diagnosis of tick-borne infections
by laboratory methods with the simultaneous
study of several biological materials from patients.

2. To evaluate the diagnostic efficacy of serolog-
ical and molecular biological methods in the diag-
nosis of STT and ITB.

3. Conduct a comparative analysis of the diag-
nostic significance of these research methods.

Materials and methods

During 2013-2016, there were examined 213
patients hospitalized in the infectious department
of FSBHI “City Hospital No. 5” in Barnaul, Altai
Krai with various diseases transmitted by ixodic
ticks. The study was approved by the local ethics
committee of the the Altai State Medical University
of the Russian Ministry of Health.

In addition to clinical and laboratory tests, all
patients underwent molecular biological and sero-
logical studies.

Verifying methods of laboratory diagnostics
were performed on the basis of the “Central Re-
search Institute of Epidemiology” of The Federal
Service on Customers’ Rights Protection and Hu-
man Well-being Surveillance (FBSI CRIE), Moscow.

Material for molecular biological methods was
whole venous blood, paired blood serum of pa-
tients, collected on the first day of admission to hos-
pital (4.7 + 0.2 day of the disease) and in dynamics
after 7-10 days.

Biopsies (crusts) from the place of primary af-
fect, in cases when their preparation was possible,
were taken with sterile tweezers on the 8 + 0,3 days
of the disease and before the study were stored
in 70 © ethyl alcohol in the freezer at minus 20°C..

Nucleic acids were extracted individually from
each sample of whole blood and serum, as well
as from biopsy samples, using the AmplePrime
RIBO-prep kit (FBSI CRIE) in accordance with
the manufacturer’s recommendations [12].

The detection of the TE virus, Borellia burg-
dorferi sl, Anaplasma phagocytophilum, Ehrlichia
chaffeensis / Ehrlichia muris was carried out after
the preliminary extraction of nucleic acids by poly-
merase chain reaction (PCR) in real time with
the help of the set of reagents AmpliSens TBEV,
B.burgdorferi sl, A. phagocytophilum, E.chaffeen-
sis / E.muris-FL» (FBSI CRIE) according to the pro-
tocol recommended by the manufacturer [13].

The detection of rickettsia of the TSF group was
carried out by real-time PCR, proposed by J. Ste-
nos et al. [14] in the modification of the FBSI CRIE.
Subsequent typing of rickettsia in positive samples
was performed by confirming PCR and sequenc-
ing of two fragments of gltA citrate synthase genes
and OmpA outer membrane protein. Sequencing
of the resulting fragments was carried out using
an automatic capillary sequencing device “ABI-
Prism 3500 XL device” (Applied Biosystems,

USA). The resulting sequences were compared
with the reference sequences of R. spp., presented
in GenBank NCBI and based on their maximum
homology, their species identity was determined.

The material for serological testing was paired
sera obtained from the venous blood of the patient.
The first serum was taken on the day of admis-
sion to hospital (4.7 + 0.2 day of illness), the sec-
ond - after 7-10 days. Detection of specific IgM
and IgG antibodies to the agents of HME and HGA
by the enzyme immunoassay (EIA) was carried
out by commercial immunoenzyme test systems
“HME-EIA-IgM”, “HME-EIA -IgG” and “HGA-
EIA-IgM”, “HGA-EIA -IgG” produced by LLC
“Omniks”, (St. Petersburg).

Detection of specific antibodies of IgM and IgG
class to the causative agent of TE was carried
out by commercial immunoenzyme test sys-
tems “TBEvirus (FSME) IgM EIA” and “TBEvirus
(FSME) IgG EIA” (Humburg, Germany). In con-
nection with the presence of a cross-serological
reaction between the rickettsia of the TSF group,
specific IgM and IgG antibodies to the TR patho-
gen were determined in the “Rickettsia conorii EIA
IgM / IgG” test system (Vircell, Spain) according
to the manufacturer’s instructions.

The sera were tested for the presence of antibod-
ies to tick-borne borreliosis pathogens with the help
of a set of “ImmunoChip Borreliosis” reagents pro-
duced by the FBSI CRIE of Rospotrebnadzor. This
set of reagents allows for differentiation in a single
treatment to differentiate a large spectrum of IgG
and IgM antibodies against antigens of Borrelia
afzelii and Borrelia garinii, the main pathogenic
genes widely distributed in Russia.

In 28 (20.1%) cases TR was diagnosed on the ba-
sis of clinical and epidemiological data (sucking
and/or crawl of a tick, presence of feverish in-
toxication syndrome, characteristic exanthema
and the primary affect and regional lymphadeni-
tis). In other cases (79.9%), TR diagnosis was es-
tablished on the basis of the DNA typing of rick-
ettsia in various biological materials from patients
(skin biopsy, whole blood clot, blood serum) and/
or the detection of antibodies of IgM class by EIA
in paired sera increase of seropositivity coefficient,
or only in the second serum with negative results
in the first serum. In this case, all patients with TR
had no markers of other tick-borne infections.

Diagnosis of ITB in 10 (21,7%) people was es-
tablished on the basis of epidemiological history
(sucking or crawling of the tick), and the presence
of erythema 3-5 or more centimeters in diameter
on the body. In the remaining 36 (78.3%), the diag-
nosis was confirmed serologically by the determi-
nation of antibodies of the IgM class on immuno-
capses to various antigens of borrelia in paired sera
or only in the second serum with negative results
in the first. At the same time, all patients with ITB
lacked markers of other tick-borne infections.
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The diagnosis of TE (4 people), HGA (1 person)
is based on the detection of antibodies of IgM class
by EIA in the second serum from patients, provid-
ed that there are no markers of other tick-borne in-
fections.

The diagnosis of tick-borne mixed infections
(23 people) is based on the detection of antibodies
of IgM class by the method of EIA (immunochips
for ITB) to the target pathogens and/or typing
of DNA pathogens in various biological materials
from patients (for TR).

Various methods of statistical processing are
used in the work, depending on the type of ran-
dom variables and the research task.

To compare the frequencies of qualitative char-
acteristics in independent samples, the criterion x2
was used. In the presence of low frequencies (less
than 10), the Yates correction for continuity was
used for this criterion. At frequencies less than 5,
Fisher’s four-field conjugacy tables were used.
The relationship between the characteristics was
determined using the Spearman rank correlation
method.

The level of statistical significance in verifying
the null hypothesis was taken as the corresponding
p <0.05. The processing and graphical representa-
tion of the data was carried out using computer
programs Statistica 10.0 (Russified version), Excel
2007.

Results

Diagnosis of hospitalized patients: 139 (65.3%)
patients were diagnosed with tick-borne rick-
ettsiosis, including in one case, TE caused by R.
heilongjiangensis, 46 (21.6%) - diagnosed with ix-
odic tick-borne borreliosis, 4 (1.8%) - tick-borne
encephalitis, and granulocytic anaplasmosis was
diagnosed in one patient. In 23 (10,8%) patients,
a mixed infection caused by pathogens of these
diseases in various combinations, was detected.
By studying the diagnostic significance of PCR
and the serological method (EIA), data of the results
of the examination of patients who had a laborato-
ry verified diagnosis of TE (110 people) were used.
A total of these patients were withdrawn and ex-
amined by real-time PCR, proposed by J. Stenos
et al. (2005), in the modification of the FBSI CRIE
with subsequent typing sequencing of the obtained
amplicons of 27 biopsies from the place of prima-
ry affect (crusts), 110 whole blood samples (clots)
and 110 paired sera collected with an interval
of 7-10 days.

In “PCR-positive” patients, Rickettsia sibirica
DNA sensu stricto was detected in various biolog-
ical materials: a biopsy from the place of primary
affect, serum of blood, a blood clot.

The study of samples of skin biopsy specimens
collected on 8.0 + 0.3 day of the disease (against
antibiotics) revealed 22 positive and 5 negative
results. The diagnostic significance of PCR in de-
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tecting rickettsia DNA in skin biopsy samples was
81.5%.

By the study of serum samples, 13 positive
and 97 negative results were obtained, by the study
of the whole blood clot - 6 and 104 results, respec-
tively. The effectiveness of the method for detect-
ing rickettsia DNA in serum is 11.8%, in whole
blood - 5.5%. Simultaneous study of whole blood
and serum samples in TR patients made it possi-
ble to increase the detectability of rickettsia DNA
only up to 17.3%. It should be noted, that the DNA
of rickettsia was found only in the first serum col-
lected on 4.7 + 0.2 day of the disease before the initi-
ation of etiotropic therapy. The presence of signifi-
cant differences in the frequency of positive results
in the PCR biopsy specimen from the place of pri-
mary affect and the first blood serum (p <0.05) tes-
tifies to the high diagnostic significance of the PCR
method when examining biopsies from the site
of primary affect. An undoubted advantage of PCR
is the possibility of subsequent typing sequenc-
ing of the obtained amplicons of the pathogen
for the purpose of its species differentiation, which
is relevant for regions in which different rickettsia
from the group of TSF pathogens are simultane-
ously encountered.

By the study of serum samples by EIA, anti-
bodies of class Ig M to rickettsia of the TSF group
were determined in 99 samples, and 11 sam-
ples gave negative results. Thus, the effective-
ness of the EIA method for detecting antibodies
to rickettsia in the TSF group in patients with CR
was 90.0%. In 44 patients (44.4%), Ig M antibod-
ies to rickettsia of the TSF group were detected
in the first serum. The study of paired sera col-
lected at an interval of 7-10 days, made it possible
to increase the detectability of Ig M class antibodies
by 55.6%.

Comparative analysis of the results of EIA
and PCR of blood serum in patients with veri-
fied diagnosis of TR showed that the coincidence
of positive results occurred only in 10 (9.1%) cas-
es. In this case, there are significant differences
in the frequency of positive results when using EIA
in comparison with PCR and there is no correlation
between them (r=0,1).

The obtained data testify that the EIA method
in the diagnosis of CR is sufficiently effective under
the condition of the study of paired sera taken with
an interval of 7-10 days.

Features of laboratory diagnostics of tick-borne
borreliosis.

In the period from 2013 to 2016, 46 patients with
ixodic tick-borne borreliosis were under observa-
tion, including 10 people with an arterial form
(21.7%).

Detection of Borrelia DNA in blood serum of pa-
tients was carried out by real-time PCR method us-
ing the set of reagents “AmpliSens TBEV, B.burg-
dorferi sl, A. phagocytophilum, E. chaffeensis /



BULLETIN OF MEDICAL SCIENCE 4 (8) 2017

E.muris-FL” (FBSI CRIE). Studies of sera in all pa-
tients gave negative results, which does not contra-
dict the literature data on the low sensitivity of PCR
in the study of this biological material [15; 16].

Taking into account the absence of non-ery-
thematous forms of the disease, as well as the low
sensitivity of PCR, the establishment of a diagnosis
of ITB only on the basis of clinical and epidemi-
ological data presents certain difficulties and re-
quires the examination of patients by serological
methods.

The serological examination of the patients in-
cluded the study of paired sera collected on the first
day of patients” admission to the hospital and later
onindynamics - after 7-10 days, by means of the im-
munochip method using the “ImmunoChip Bor-
relios” diagnostic system produced by the Central
Research Institute of Epidemiology of Rospotreb-
nadzor. This method allows detecting antibodies
of Ig M and Ig G class to various antigens of Bor-
relia.

In cases of diagnosis on the basis of clinical
and epidemiological data (21.7%), the first blood
sera were collected on the day of admission to hos-
pital, which corresponded to 2.0 + 0.3 day of the dis-
ease and in dynamics - on the 7-10th day of inpa-
tient treatment (9.6 + 0.5 day sickness).

In 36 patients (78.3%), the diagnosis was con-
firmed serologically - the Ig M class antibodies
to various Borrelia antigens: in paired blood sera
- in 25 people (64.4%), and in 11 people (30.6%) -
only in the second serum. In patients in whom Ig M
antibodies were detected already in the first serum,
it was withdrawn on 8.1 + 1.1 days of illness (i.e.,
in the second week of the disease). In the absence
of antibodies of Ig M class in the first serum, but
their presence in the second serum, the first serum
was withdrawn in the first week of the disease (2.6
+ 0.3 day of the disease) (p <0.05). The second se-
rum of blood in patients with serological confir-
mation of the diagnosis was withdrawn on 21.4 +
1.4 days of illness (i.e. at the end of the third week
of the disease), i.e. later than in patients without se-
rological confirmation of the diagnosis (9.6 + 0.5 day
of the disease), (p <0.05). This is due to the length
of stay of patients in the hospital.

Thus, the serological diagnosis of ITB with
the determination of antibodies to various antigens
of Borrelia by the method of immunochips is ef-
fective in the collection of biological material from
the second week of the disease. If this condition
is met, the method of paired sera makes it possi-
ble to increase the detectability of Ig M by 30.6%.
The highest frequency of positive results is ob-
served at the end of the third week of the disease
(21.4 + 1.4 days of illness).

Discussion
An integrated approach to conducting
a survey of patients with tick-borne infections with

the simultaneous use of molecular genetic and se-
rological methods of investigation made it possi-
ble to verify the diagnosis of tick infections in all
213 patients. Due to a comprehensive examination
of patients for the full range of tick-borne infec-
tions, it was found that the simultaneous infection
of individuals with a tick attack by several patho-
gens is 10.8%.

A comparative study of the informativity
of the two modern laboratory diagnostic meth-
ods, EIA and PCR, in the diagnosis of CR showed
that the serological test (EIA) confirmed the clini-
cal diagnosis with the greatest frequency (90.0%).
At the same time, the study of paired sera col-
lected at an interval of 7-10 days made it possible
to increase the detectability of Ig M class antibodies
by 55.6%.

The low efficiency of the PCR method
in detecting rickettsia DNA in blood serum (11.8%)
and in whole blood (5.5%), the possibility of de-
tection of the pathogen only in the first serum col-
lected before the etiotropic therapy does not allow
to recommend this method as routine diagnosis
of TR.

The diagnostic significance of PCR in detecting
rickettsia DNA in skin biopsy samples was 81.5%.
The presence of significant differences in the fre-
quency of positive results when studying the PCR
biopsy from the place of primary affect and the first
blood serum (p <0.05) testifies to the high diagnos-
tic significance of the PCR method in the study
of biopsy specimens even when etiotropic therapy
is performed at 8.0 + 0.3 day of illness.

The diagnosis was confirmed serological-
ly in 78.3% of all patients with ITB. The study
of paired sera made it possible to increase the de-
tectability of Ig M by 30.6%. In patients with Ig M
class antibodies already detected in the first serum,
it was significantly relieved later (by 8.1 + 1.1 days
of the disease) than in patients without serolog-
ical confirmation of the diagnosis (2.0 + 0, 3 day
of illness). In all cases of ITB, in serum collected
at the end of the third week of the disease (21.4 +
1.4 days of the disease), specific Ig M antibodies
to Borrelia were detected.

None of the patients with a serologically con-
firmed diagnosis of ITB by PCR in real time in the se-
rum did not detect Borrelia DNA. Thus, the method
of immunochips can be recommended as the main
method of confirming the diagnosis of ITB. This
method shows its effectiveness in the study of sera
from the second week of the disease. The max-
imum diagnostic value of serological examina-
tion is observed in the third week of the disease.
The study by the PCR method of sera and whole
blood from patients can not be recommended as
a routine method of diagnosing ITB.
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Conclusions

1. Laboratory diagnosis of tick infections re-
quires the obligatory use of several methods of re-
search at the same time.

2. For laboratory diagnosis of TR, the leading
method is EIA, which allows to confirm the diag-
nosis in 90.0% of patients.

3. The PCR method for TR diagnosis shows
the greatest diagnostic efficiency in the study
of skin biopsies from the place of primary affect
(81.5%).

4. The method of immunochips is an effective
laboratory method for the diagnosis of ITB, provid-
ed it is used from the second week of the disease.
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ENZYME PREPARATION IN THERAPY FOR LICHEN SCLEROSIS IN
THE FEMALE EXTERNAL GENITAL ORGANS

Altai State Medical University, Barnaul
Yu.S. Kondratyeva, S.O. Filinova

The article presents literature data on lichen sclerosis localized in female external genital organs. There are described
the mesh, disease pathogenesis, features of clinical forms, given modern treatment regimens. There are obtained
the results of clinical observation and treatment of lichen, sclerosis of external genital organs, with the “use”
enzyme in the form of preparation. The data obtained allow for recommend the state-of-the-treatment of lichen

sclerosiss in the processes area in the women.

Key Word: Lichen sclerosis, genital forms, diagnostics, treatment.

Lichen sclerosis (lichen sclerosus et atrophicus)
is a slow onset chronic disease with the visible atro-
phy of skin and mucous membrane, often localized
in the area of female genitals[1].

The disease is of scientific and clinical interest,
since an increasing number of patients with lichen
sclerosis (LS) is being registered in all countries,
and the occurrence of a significant number of cases
in girls and women of different ages is of interest
to specialists in the clinic, diagnostics and treat-
ment of this pathology [1-4].

LS was firstly described in 1889 by French der-
matologist F. H. Hallopeau, (1842-1919) [1]. Noso-
logical identity of LS is not clearly defined, how-
ever, most authors consider the disease as a kind
of superficial scleroderma, some as a variant of li-
chen ruber planus [1, 2, 4, 5, 6]. Grebennikov V.A.
and Chilimova RA (1983) indicated that in lichen
sclerosis, in contrast to the atrophic form of the red
flat lichen, there is no itching in the disease sites [5].
Some authors consider lichen sclerosis as an inde-
pendent disease that occupies an intermediate posi-
tion between the scleroderma and lichen ruber pla-
nus, and when localized on genitals it is identified
with Kraurosis vulvae [7]. In foreign literature, LS
is considered an independent nosological entity
[4-6, 8]. Women are exposed to the disease 4-10
times more often than men [3]. Lichen sclerosis can
be combined with typical signs of lichen ruber pla-
nus and scleroderma lesions. There are described
cases of combination with systemic scleroderma
[1]. According to foreign researchers, by the local-
ization of LS on the genital organs, the process can
be complicated by the development of squamous
cell carcinoma [5]. Carlietal P. et al. (2003) observed
the association for lichen sclerosis with squamous
cell carcinoma against the background of papillo-
maviral infection [6].

The exact cause of LS is unknown. A number
of factors that may be involved in the development
of the disease have been examined. In particu-
lar, genetic factors: clear link with the fami-
ly medical history, family cases of LS regis-
tered between twins, sisters, mother and daughter

and according to the researchers, the development
of LS and its degree of severity were connected
with the inheritance of a number of genes [7].

Extragenital LS is often combined with mor-
phea, which leads to conclusions about common
pathomechanism of these diseases [7]. According
to foreign studies, 67 percent of patients with LS
showed low titer autoantibodies against the pro-
tein extracellular molecule 1 (ESM-1) and collagen
XII, resulting in the conclusion of autoimmune
disease pathogenesis [9]. Sometimes the progres-
sion of LS is associated with local skin damage.
The trigger for the progression of LS can be an
injury in the area of old scars, radiation exposure
of the skin with radiotherapy, roughness, chronic
skin irritation with urine in patients with diabetes
mellitus [9] Some authors note neuroendocrine
mechanisms of the progression of the disease,
in particular, dishormonal changes in the pituitary
gland- adrenal glands-ovary [8]. Most of the time,
LS is observed in girls in the puberty, which may
be associated with the low level of estrogen, as
a result of later periods of puberty, menstrual dys-
function. Also, the lichen sclerosis process devel-
ops against the background of endocrine disorders
associated with aging and cessation of the repro-
ductive functions of the body. In women who
are in menopausal and post-menopausal periods,
the disease manifests itself as a lesion of the vulva
and periproctic zone, and takes a persistent recur-
rent character, resulting in vulvar dystrophy [1].
In the pathogenesis of these disorders, inflamma-
tory diseases of the pelvic organs, an insufficient
estrogen level, progesterone and other hormones
involved in the synthesis of collagen and other
connective tissue components, microcirculation
disorder , elasticity and tone of peripheral vessels
are important.

The main complaints of LS patients with exter-
nal genital organs are skin changes, feeling of re-
densification, tightness, numbness, itching, pain,
dysuria, and sexual contacts become painful [3].
The disease sites can be single or multiple, have
different shapes-rounded, oval, linear, anoma-
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lous, and color- depending on disease state, from
bright pink to white yellowish sheen. The surface
of the lesion has waxy luster, the peripheral zone
is cyanotic. Depending on the stage of the patho-
logical process, the phenomena of induration or
atrophy can be made. All these phenomena, in ad-
dition to unpleasant subjective esthesia, cause pa-
tients considerable moral suffering and significant-
ly diminish the quality of their lives, as they are
a serious cosmetic defect.

Eruptions tend to spontaneous resolution, leav-
ing atrophic hypopigmented or amelanotic spots.
The disease sites of the genitals can be isolated
and characterized by a wide variety of clinical
manifestations [7]. The following clinical varieties
of genital lichen sclerosis are distinguished: pap-
ular, erythematous-edematic, vitiligine, bullous,
atrophic and erosive-ulcerative form. Quite often
lichen sclerosis of vulva turns into kraurosis vul-
vae, which is characterized by the progression
of sclerosis and loss of tissue mobility, subjectively
kraurosis vulvae is accompanied by intense itching
[7].

The pathomorphological picture of LS is repre-
sented by the atrophy of the epidermis, hyperker-
atotic with follicular plugs, and hydropic degen-
eration of the basal layer. In the dermis, directly
under the epidermis, there is edema with the ho-
mogenization of gelatinous fibers, under which
there is a tramline infiltrate from lymphocytes with
an admixture of histiocytes. With a bullous form,
a bubble forms in the edema zone, and the infiltra-
tion diminished in intensity [7].

The main goal of LS therapy is to slow the pro-
gression of the disease, to achieve stabilization
of the process, and then regress the clinical pic-
ture, so treatment should be timely, multi-compo-
nent and pathogenetically justified. Considering
the probability of development of cicatricial de-
formity of the mucous genital organs in patients,
the analysis of clinical manifestations, outcomes
and active search for effective methods of treat-
ment is carried out.

Three pathogenetic links determine the range
of curative interventions for the treatment of geni-
tal injuries in the case of lesion scleroderma and LS:
excessive fibrotic formation, a violation of micro-
circulation and immune disorders. Currently, an-
ti-bacterial drugs of the penicillin group are used
in the therapy of LS: benzylpenicillin, penicilla-
mine (fusidic acid, oxacillin sodium, ampicillin,
amoxicillin are used for intolerance), enzymes (li-
dase, trypsin, chymotrypsin, solcoseryl, hyaluro-
nidases), vasoactive agent (trental, pentoxifylline,
xantinol nicotinate), vitamins A, E, B, D2, nicotin-
ic acid. Glucocorticoid ointments, also solcoseryl,
actovegin, methyluracil ointments are applied ex-
ternally to the disease sites . In a subacute stage,
physiotherapeutic procedures are prescribed:
ultrasound , sonic phoresis, phonophoresis with
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lidase, photophoresis, electrophoresis , thermal
procedures (paraffinotherapy, peloid , diathermy ),
balneotherapy [9, 10, 11, 12]. A number of modern
medicines have the ability to act simultaneously at many
pathogenetic links of the LS. These medicines are lon-
gidaza, which belongs to the group of enzymatic
drugs. The combination therapy of plaque sclero-
derma includes the usage of longidaza in the form
of a solution 3000 IU for intramuscular injection
[13, 14]. Due to the peculiarities of the blood sup-
ply and innervation of the external genital organs,
the stabilization and resolution of the process oc-
curs in the form of a reduction in the local inflam-
matory pattern, indurative manifestations, trophic
disturbances from the medial vulva to lateral ar-
eas, and a gradual decrease in itching, burning
sensations from the lateral areas to the clitoral
and the anterior commissure [12, 13]. The results
of biochemical and immunological, histological
studies indicate that longidaza does not damage or-
dinal connective tissue, does not have a teratogenic
and carcinogenic effect [14]. Experimental study
of the pharmacokinetics of suppositories revealed
that the drug is distributed at high speed through-
out the body, absorbed well into the bloodstream
and reaches a maximum concentration in the blood
after 1 hour, with a characteristic lack of tissue
cumulation. The elimination half-life is 42 to 84
hours. Bioavailability of longidaza suppositories
is at least 70% [14]. When prescribed in combina-
tion with other drugs, the possibility of increasing
their bioavailability and enhancing systemic action
should be considered.

We have the clinical experience of using longi-
daza suppositories in therapy of patients with LS.

Materials and methods

At the Department of Dermatovenereology,
Cosmetology and Immunology, Altai State Med-
ical University, 16 women were diagnosed with
a diagnosis of LS of external genital organs. The age
of the patient ranged from 30 to 65 years. The dura-
tion of the disease ranged from 2 to 15 years.

Patients at circulation noted the following com-
plaints: skin changes in the genital area were ob-
served in 15 women (93, 75%), 8 women (50%) noted
the feeling of redensification of the skin and mu-
cous external genital organs, a feeling of tightness
and numbness disturbed the same number of pa-
tients - 8 women (50%), itching was present in 10
patients (62.5%), discomfort and soreness in sexual
intercourse - 5 women (31.25%). At the same time,
2 patients (12.5%) had localization of LS lesions
on the skin.

In studying the medical history of life, con-
comitant somatic diseases were noted: 10 women
(62,5%) had bronchopulmonary diseases: acute
respiratory diseases- tonsillitis- 6 women (37.5%),
strep throat- 4 women (25%); also there was a pa-
thology of the endocrine system: 3 women (18.75%)
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had hypothyroidism and 1 woman (6.25%) had
diabetes mellitus. There were 5 women in meno-
pause (31.25%).

The clinical picture in patients was represent-
ed by similar symptoms- multiple and / or single
lesions, depending on the disease state with vary-
ing degrees of color, atrophy and sclerosis. All
of the patients received treatment: anti-infectives
of the penicillin, vasoprotective (pentoxifylline,
xantinol nicotinate), drugs that improve microcir-
culation and have reparative properties (actovegin,
solcoseryl), vitamin and microelement complexes.
All women in the combination therapy were pre-
scribed an enzyme preparation of longidaza 3000
IU vaginally once in 2 days - 10 suppositories. Ex-
ternal therapy included the usage of topical glu-
cocorticoids of weak activity in combination with
actovegin or solcoseryl.
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The effectiveness of treatment after 1 month
was evaluated according to the following clinical
score: the dynamics of the pathological process,
taking into account the local inflammatory pattern,
inducible manifestations and trophic disorders
(discoloration, decreased dryness of the mucocuta-
neous membranes, the disappearance of inflamma-
tory infiltration and epithelialization of cracks), as
well as the reduction or disappearance of itching
and burning sensation. The dynamics of the clini-
cal picture are reflected in Figure 1. After the treat-
ment, such clinical signs as inflammatory infiltra-
tion, itching, burning sensation were completely
stopped in all women, dry skin and mucous mem-
branes were preserved in 2 women (12.5%), the ap-
pearance of new cracks was observed in only 2 pa-

tients (12.5% ).
62,5
50
31,25
12,5
; . Hn
Itching Burning sensation  Appearance of new
cracks

MW Before treatment M After treatment

Figure 1.
Clinical features of the LS of the external genital organs

Results and discussion

Clinical observation 1. Patient M., 52 years old,
considers herself ill for 12 years, when she first
discovered the appearance of spots on the skin
of the breast, and then after 4 years she noticed ex-
cessive dryness and cracks in the large and small
vulvar lip, accompanied by itching, discoloration
and structure change of the skin. The gynecologist
diagnosed the following: The vulva-vaginal candi-
diasis. The treatment assigned did not have a posi-
tive dynamic. From medical history: Physiological
menopause from 43 years. Of the comorbid con-
dition- idiopathic hypertension, hypothyroidism,
medically compensated.

St.localis: The pathological processis widespread
and localized on the skin of the chest, in the area

of the external genital organs with the transition
to the periproctic zone. There are several lesions
up to 3 cm in diameter, oval in shape and indu-
rated in the brilliantly white colored central part
on the skin of the chest. The disease sites of the skin
of the external genital organs in the form of sclero-
sis sites with radial folding of tissues, depigment-
ed spots, cracks, bleeding painful erosions amid
hyperemia and atrophy. Also around the affected
areas was a pale pink bezel. There were initial signs
of stenosis of the vagina. The zone of the atrophic
process had the outlines of the “eight” or the shape
of the “sand-glass”. Subjectively, the patient was
troubled by itching, burning sensation, painful
urination and dryness of mucous of EGP (external
genital pore). The following diagnose was given:
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Lichen sclerosis of the skin and external genital or-
gans, erosive-helcoid form. Fixed treatment course:
Benzylpenicillin novocainic salt in 600 thousand.
Unit LM. 2 times per day - 20 days, trental endo-
venous drip No.10, AEvit 1 capsule 3 times a day,
suppositories of longidaza 3000 IU vaginally 10
administrations every other day, alternating with
suppositories triozhenal No. 10. Apply externaly
on the rash ointment solcoseryl and hydrocorti-
sone cream 1%. At the end of therapy, complaints
of itching, burning sensation does not note. Clin-
ically, the decrease in the phenomena of atrophy
and xerosis, the healing of cracks. After 2 months
after treatment, full epithelization of erosions, a de-
crease in the phenomena of atrophy and sclerosis,
the cessation of the appearance of new cracks,
the pain symptomatic is stopped.

Clinical observation 2. Patient E., 47 years old,
is sick for 3 years, when she first discovered skin
changes in the field of EGP, she was not treated,
she did not consult doctors. From medical history:
a condition of a perimenopause, from accompany-
ing diseases: Diabetes mellitus 2 type.

St.localis:on the external genital organs with
the transition to the perianal zone, the perineum,
areas of atrophy of whitish color against the back-
ground of hyperemia and edema of the labia ma-
joria are noted. Subjectively, the patient was both-
ered by the itching and dryness of mucous EGP,
dyspareunia. Diagnosed with: Lichen sclerosis
of external genital organs, erythematic form. Fixed
the course of outpatient medicine: trental 100 mg
3 times a day 1 month, AEvit 1 capsule 3 times
a day, ebastine 10 mg 1 time a day 14 days, sup-
positories longidaza 3000 IU vaginally 10 admin-
istrations every other day, externally- methyluracil
ointment and hydrocortisone cream 1%. At the end
of the course of therapy, subjective complaints are
not noted. In the inspection, reduction of the phe-
nomena of xerosis, atrophy, erythema.

Analyzing all of the above, we can speak about
the effectiveness and expediency of combination
treatment with the inclusion in the therapy scheme
women with atrophic diseases of the external gen-
ital organs of the enzyme preparation of longidaza
3000 IU in the form of suppositories. The use of this
treatment regimens in our observation allowed us
to stop completely inflammatory infiltration, itch-
ing, burning sensation in all patients, to reduce
the dryness of the cutaneomucosal, and the ap-
pearance of new cracks.

Conclusion

Thus, the described changes and the presented
clinical examples demonstrate the need for a more
careful approach, consultation and treatment
of these patients together with gynecologists, en-
docrinologists. Existing pathological processes
in the field of external genital organs in women,
of course, cause significant moral suffering to pa-
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tients and significantly diminish the quality of their
lives, which must be remembered when counsel-
ing and treating patients with this pathology.
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OPTIMIZATION OF PROSTHETIC FITTING OF FULL-CERAMIC

RESTORATIONS IN DENTISTRY

Altai State Medical University, Barnaul
Grokhotov I. O, Ubrayev R. Ye.

At the present time, all-ceramic restorations are widely used in dentistry. However, the technology of their
manufacture is quite complex and requires a lot of a different materials.

Ome of the serious problems is the fitting of such restorations, especially veneers, which creates certain difficulties
in assessing the final quality of the work. In connection with this, we developed a special gel for the fitting of such

restorations, which was studied at the experimental stage.

It is established, that the gel is convenient in use, can be totally removed from the ceramic restoration surface,
possesses a sufficient fixation strength and does not affect the color and other esthetic characteristics of veneers,

which allows recommending it for the study at clinical trials.

Key words: ceramic restorations, veneers, gel for temporary fixation.

Introduction

At present, all-ceramic restorations are widely
used in dentistry, since they require minimum in-
vasive preparation of the hard tooth tissue. In ad-
dition, the excellent properties of all-ceramic resto-
rations, such as color stability, mechanical strength,
compatibility with periodontal tissues, as well as
pleasing aesthetics, allow them to be recommend-
ed for use in most clinical situations [1]. However,
the technology of their manufacture is quite com-
plex and requires a lot of a different materials [2].
One of the major problems is the fitting of such
restorations, especially veneers, which are often
not retained on the tooth, respectively, do not al-
low to accurately estimate their quality. Although
it is very important to estimate the fitting quies-
cence, the marginal fit, the contact points density,
the surface relief and the construction color of such
restorations in a non-fixed form, and thereby make
sure that we offer the patient the best result of or-
thopedic treatment [3]. We developed a special gel
for the fitting of all-ceramic restorations (such as
“Variolink II Try in”), but the use of them in Russia
is difficult for several reasons:

- the gel is not licensed,

- it is not available in retail,

-its high cost [4].

Therefore, often, dental practitioners are forced
to use auxiliary materials that are not designed
for these purposes. Such process is incorrect and of-
ten inconvenient.

Research objective

In connection with the foregoing, our purpose
was the development of a new gel for the fitting
of all-ceramic restorations, using known and safe
components for the oral cavity, comparable in qual-
ity with imported analogues.

Research tasks:

1. Analysis of literature data on the relevance
and ways of solving the problem.

2. Development of the gel composition for the fit-
ting of all-ceramic restorations.

3. Experimental approbation of the developed
composition on the laboratory models.

4. Laboratory development of the final version
of the optimal gel composition and its practical im-
plementation.

Materials and methods

In order to determine the relevance of the prob-
lem, we conducted a survey of dentists who are en-
gaged in the manufacture of ceramic restorations
to determine what means they use to sample them,
and also what problems they encounter during this
stage.

The methods of investigation included in the ex-
perimental stage:

- checking the purity of the restoration after
flushing the gel from its surface by staining the in-
dicator;

- checking the adhesion of the restoration with
the tooth during the fitting with the applied gel;

- determination of the color of the restoration
with the applied gel in comparison with the analog
and the initial state by means of hardware color de-
termination with the Vita EasyShade instrument;

- determination of the general appearance
of the restoration with gel applied under the con-
trol of a dental photograph.

As a means for fitting, we used a gel based
on glycerin with a mineral filler.

The object of the study was: experimental mod-
els in the form of ceramic restorations, as well as
a extracted tooth with ceramic veneer made on it.
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Results and discussion

In the course of our research there was held an
anonymous questionnaire poll among the dentists
in Barnaul. Based on the analysis of its results,
it is established that 41% of prosthodontists face
problems during the testing of all-ceramic resto-
rations. As for the materials used in this clinical
stage, only 19% use “Variolink 1l Try in” specifi-
cally designed for this purpose. 19% use addition-
al materials not intended for fitting, for example:
cream-gel Korega, correcting mass from Speedox,
YETI Dental spray, ultrasound gel.

Unfortunately, 21% of dentists do not use any
materials for fitting, in their opinion, because
of the lack of materials, or their high cost. Thus,
only 19% of physicians use specialized means
for testing all-ceramic restorations at clinical stag-
es. The overwhelming majority of doctors would

10cex-30%

15 cex-50%

like to use a new domestic composition for fitting
veneers, if they had the opportunity.

As a composition for the fitting of all-ceramic
veneers, we used a water-soluble gel developed
by us, including an inorganic filler dissolved
in a glycerol base. According to its physicochemi-
cal properties, the gel was adapted for use accord-
ing to the existing analog.

Hereafter, to determine the ease of removing
the gel after application, there was given an indi-
cation of its flushing from the surface of the res-
toration under running water after its preliminary
application with an exposure time of 5 min. After
that, the surface was painted with an indicator, fol-
lowed by rinsing with a different time interval.

The method showed that the gel is washed off
with a gap of 30 seconds completely without resi-
due of the indicator, therefore it can not affect other
materials used for adhesive fixation (Figure 1).

20cex-T0%

25cex-85%

30cex-100%

Figure 1. The indication of the purity of rinsing the gel from the restoration surface

The next step was to determine the strength
of the gel fixation, for this purpose we compared
the developed gel with the analogue “Variolink
II try in”. The figure provides a photograph that
clearly shows the essence of the experiment, which
proves that each material is able to keep the veneer
from being displaced with an application of a cer-
tain weight. The maximum results for the Vario-
link are 3 grams, for our gel the volume estimates 8
grams. Thus, it can be concluded that the adhesion
strength of the gel to tooth surfaces and restoration
is sufficient, somewhat exceeding the import ana-
logue.

Further, we carried out a comparative assess-
ment of the color of the restoration on a laborato-
ry model by using Vita Easyshade. To do this, we
initially determined the color of the restoration
without any materials (result B1 OM3), then we de-
termined the color of the restoration with the Vari-
olink material (result A1 OM3). The gel developed
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by us showed the result (B1 OM3), which coin-
cides with the initial one and proves the absence
of the effect of the agent on the color of the ceramic
restoration. This result is very significant, because
the color change during the fitting leads to an in-
correct evaluation of the final result, and, ultimate-
ly, to the patient’s negative perception of the work
of the dentist.

The analysis of dental photographs showed that
our gel does not affect the appearance of the resto-
ration in comparison with the analog (“Varyolink
Tray In”), and also when fitting without gel, no
does it affect the color of the ceramic veneer and its
attachment to the tooth.

Conclusion

Thus, according to the result of the question-
naire, the problem we are studying is relevant
for dental practitioners, since most of them in Bar-
naul use materials that are not intended for fitting
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ceramic restorations, or do not use any solutions
at all.

The experimental testing of the developed gel
allows us to conclude that it is effective and safe.

It is established that the gel is convenient for fit-
ting all-ceramic reconstructions, has sufficient fix-
ation force, does not affect the color and other
characteristics of the restoration, which allows an
objective assessment of its quality. We plan to con-
tinue our clinical research with this gel.
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OBSTETRICAL ASPECTS OF FORMATION OF HYPOXIC-ISCHEMIC
CNS DISORDERS IN FULL-TERM LOW-WEIGHT NEWBORNS
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There was carried the retrospective analysis of case records of 100 full-term newborns with diagnosed fetal growth
retardation. In order to estimate the predictors of hypoxic-ischemic encephalopathy in newborns there were formed
two groups of comparison: newborns without perinatal disorders of CNS (n=49) and with moderate and severe
perinatal disorders of CNS (n=51). The comparative analysis was conducted by 125 criteria. It was stated, that
prognostically unfavorable factors for the health of newborns are: mother’s excessive weight before the period
of gestation (21,5+0,5 and 23,8+0,7; p=0,011) and thrombocytopenia shortly before delivery (33,3% and 94,1 %;
p=0,011). Pregnant women with markers of placental dysfunction according to the results of Doppler velocimetry
(563,1% and 76,5%; p=0,025) in the third trimester of pregnancy constitute the risk group of not only FGR, but

also of perinatal CNS disorders.

Kew words: low birth-weight fetus, fetal growth retardation, newborns, pregnancy, perinatal CNS disorders.

Introduction

The birth of a healthy child is an invaluable
gift that nature gives us free of charge. According
to the Federal State Statistics Service, over the past
25 years, infant mortality has declined by 2.4 times
(from 17.4 per 1000 live births in 1990 to 7.4 in 2014),
but, despite the positive dynamics, this indicator
remains 2-3 times higher than in many European
countries [1]. It is known that the health of the fe-
tus and the newborn depends largely on the moth-
er’s maternal and reproductive health, the course
of pregnancy and childbirth [2].

One of the serious complications of gestation
is the intrauterine growth restriction (IGR). This
complication increases the risk of perinatal mor-
tality by 6-10 times in comparison with newborns
born with normal body weight. Children with
IGR are at high risk for disorders of neurological
and physical development, metabolic syndrome
in adulthood, type 2 diabetes, coronary heart dis-
ease and hypertension [4, 5, 6, 7, 8]. Obstetricians
and neonatologists are well aware that children
born with a low body weight present a different
contingent of patients. Some newborns are diagno-
zed with perinatal pathology, while others do not
have functional disorders of the central nervous
system and are let home from the maternity hos-

pital [9].

Research objective

To establish anamnestic and gestational fea-
tures of mothers who gave birth to full-term babies
with perinatal CNS disorders.

Materials and methods

There was performed a retrospective analysis
of 100 delivery records of pregnant women, 100
birth histories and 100 records of newborns born
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at the term of 37%7-41%7 weeks, who had been diag-
nosed with IGR at birth.

Inclusion criteria: full-term pregnancy, new-
born with an IGR, urgent birth with one fetus, par-
ents of a European race.

Exclusion criteria: premature birth, twins, par-
ents of non-European race.

The gestation period at the time of delivery was
established by the date of the last menstruation
and data of the ultrasound investigation of the fetal
egg in the period of 11-14 weeks [10]. The diagnosis
of IGR was established after evaluating the physical
development of the newborn according to the table
of G.M. Dementyeva, taking into account the ges-
tational term [11].

In the course of study, all newborns were di-
vided into 2 comparison groups: the first group
consisted of 49 newborns without significant CNS
disorders (were let home), the second group - 51
newborns, with perinatal CNS disorders of me-
dium and severe degree, who needed the second
stage of nursing. To establish the predictors of com-
bined perinatal pathology, a comparative analysis
was carried out on 125 criteria, which were ranked
by groups, taking into account the mother’s anam-
nestic data, the features of the course of pregnancy
and childbirth.

Statistical processing of the obtained data
was carried out on a personal computer using
the Statistica 10.0 and Excel 2007 applications. Dif-
ferent methods of statistical processing were used
in the work, depending on the type of random
variables and the task of the study [12]. To estimate
the normality of the distribution of characteristics,
the kurtosis and asymmetry indicators characteriz-
ing the shape of the distribution curve were used.

The values of the continuous quantities are
given in the form M + m, where M is the sample
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mean and m is the standard error of the mean.
The values of qualitative characteristics are pre-
sented in the form of observed frequencies and per-
centages. In cases of normal distribution, as well as
the equality of variances, Student’s t-test was used
to compare the averages. The dispersion equation
was estimated by the F-criterion. In the case of dis-
tributions that do not correspond to the normal
law, as well as for variance inequality, the nonpara-
metric Mann-Whitney U-test was used.

To compare the qualitative characteristics,
a nonparametric x2 criterion was used. In the pres-
ence of low frequencies (less than 10), the Yates cor-
rection for continuity was used for this criterion.
By frequencies less than 5, Fisher’s four-field conju-
gacy tables were used. The critical level of statisti-
cal significance for testing the null hypothesis was
assumed to be 0.05. In all cases, bilateral criteria
were used.

Results and discussion

The average age of mothers (26.6 +0.8 and 27.7 +
0.8, p=0.3) did not vary in the groups. There were
no differences in the evaluation of data from so-
cial and obstetrical gynecological history of moth-
ers of two comparison groups. Such important
for the formation of placental dysfunction and IGR
as a maternal illness, such as hypertension syn-
drome (10.2% and 7.8%, p = 0.95), violation of car-
bohydrate metabolism (6.1% and 7.8%, p = 0.956)
and thyroid function (18.4% and 25.5%, p = 0.537),
diseases of the urinary system (30.6% and 51%, p =
0.062), also did not significantly differ in the com-
parison groups. When assessing anthropometric
data, it was found that for the same average growth
rates of mothers of comparison groups (162.7 + 0.9
and 162.8 £ 0.8, p = 0.9), the mass-growth ratio was
different. Mothers who gave birth to children with
a lower health index entered into a pregnancy with
a greater body weight (56.8 + 1.3 and 63.1 £ 2.1, p
= 0.012), they initially had a higher body mass in-
dex (21.5 £ 0.5 and 23.8 + 0,7, p = 0.011), which can
speak of the available hidden violation of carbohy-
drate-fat metabolism. A number of authors believe
that overweight is a risk factor for an unfavorable
outcome of pregnancy [13]. Mothers of children
of the second comparison group were significantly
more likely to have overweight before pregnancy
(14.3% and 37.3%, p = 0.017).

The assessment of the course of pregnancy
in patients of the two groups of comparison re-
vealed that in most of the women it was compli-
cated. In the first trimester of pregnancy, each
tenth patient of two comparison groups (10.2%
and 9.8%, p=0.79) had clinical and paraclinic signs
of threatened miscarriage, one out of five had ear-
ly toxicosis requiring in-patient treatment (20.4%
and 19.6%, p = 0.881). Acute respiratory viral infec-
tions in the early stages of pregnancy were carried
by every fourth patient of the first and every fifth

of the second comparison groups (26.5% and 19.6%,
p = 0.559). All this could have a negative effect
on the formation of the placental complex and sub-
sequently cause its dysfunction. The second tri-
mester of pregnancy proceeded against the threat
of termination of pregnancy in 31% of cases, with-
out significant differences in comparison groups
(30.6% and 31.4%, p = 0.893), but vulvovaginitis
of non-specific etiology was significantly more
common in the group of mothers who gave birth
to children with low body weight without perina-
tal CNS injuries (38.8% and 17.6%, p = 0.033). Moth-
ers of children of comparison groups had acute
respiratory viral diseases in the second trimester
of pregnancy with practically the same frequen-
cy (20.4 and 17.6%, p = 0.923). Ultrasonic markers
of IGR in the second trimester of pregnancy were
diagnosed in 2% of cases, in comparison groups
with the same frequency.

Significant gestational complications of third
trimester pregnancy, edema due to pregnancy
(20.4% and 23.5%, p = 0.892), the threat of prema-
ture birth (16.3% and 19.6%, p = 0.868), preeclamp-
sia (4, 1% and 15.7%, p = 0.11) in the comparison
groups did not significantly differ. Interesting
data were obtained by studying the hematologi-
cal indices of red blood of mothers who gave birth
to low-weight children. So, with statistically in-
significant differences in the mean level of leuko-
cytes, erythrocytes and hemoglobin, the average
platelet count in the third trimester of pregnancy
was lower in the group of mothers who gave birth
to children with perinatal CNS disorders (247.2 +
64.6 and 135.3 + 4.4 ; p = 0.006). Thrombocytopenia
of mild severity preceding labor in this group was
detected 3 times more often (33.3% and 94.1%, p
= 0.011). Perhaps this is due to the fact that some
mothers of newborns of the second group received
low molecular weight heparins during pregnan-
cy in order to correct progressive placental dys-
function. The diagnosis of delayed fetal develop-
ment during pregnancy is more often established
in mothers who gave birth to children with peri-
natal CNS disorders (32.7% and 43.1%, p = 0.382),
which was the reason for prenatal hospitalization.
By the assessment of the condition of the placen-
tal complex before the delivery, signs of prema-
ture aging of the placenta, in particular calcints,
are more often detected in pregnant women who
gave birth without a perinatal complication from
the CNS (65.3% and 45.1%, p = 0.057), which may
indirectly indicate their higher readiness for extra-
uterine life. According to the Dopplerometry data,
disorders of the uteroplacental blood flow are sig-
nificantly more often established, on the contrary,
in the pregnant women of the second group (53.1%
and 76.5%, p = 0.025). The method of delivery
in the compared groups was identical, the frequen-
cy of operative labor was high (49.0% and 49.0%, p
= 0.845).
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In most cases, the newborns of the comparison
groups were born without signs of asphyxia, with
an Apgar score of 8-10 points (91.8% and 88.2%, p
= (0.790). However, in the future, each tenth new-
born of the second comparison group had respira-
tory disorders (0% and 11.8%, p = 0.04). In the same
group of newborns, signs of morpho-functional
immaturity were diagnosed twice (4.1% and 7.8%,
p = 0.711). After the anthropometric data were
evaluated, all the newborns in the comparison
group were diagnosed with IGR, but the newborns
of the first comparison group exceeded all new-
borns of the second group in all anthropometric
criteria: mean weight (2558.4 + 26.2 and 2423.4 +
32.1, p = 0.002), average height (49 + 0,2 and 47,7
+ 0,2, p = 0,001), head circumference (32,1 + 0,2
and 31,5 + 0,2, p = 0,023), chest circumference 31.3
+0.2 and 30.2 + 0.3, p =0.003), indicating a later de-
velopment of placental dysfunction in this group.
The majority of newborns had a hypotrophic type
of IGR, significantly more often in the first group
(87.8% and 70.6%, p = 0.063), usually in the form
of hypotrophy of I degree (77.6% and 54.9%, p =
0.029). Hypoplastic variant of IGR, on the contrary,
was registered 2.4 times more often in newborns
of the second group (12.2% and 29.4%, p = 0.063).

During the adaptation period (the first 3 days
of life), only 8.2% of the newborns of the first com-
parison group had clinical signs of perinatal CNS
disorders of the first comparison group; all new-
borns of the second comparison group had mod-
erate or severe CNS perinatal disorders (p = 0.001).
The most frequent clinical manifestations of peri-
natal CNS disorders were muscular hypotension
(6.1% and 29.4%, p = 0.006), neuro-reflex excitation
(2% and 21.6%, p = 0.007) and cerebral ischemia,
which occurred only in three newborns of the sec-
ond group (0% and 5.9%, p = 0.255). By the neuro-
sonoscopy, subependimal cysts significantly more
occurred in the newborns of the second group (2%
and 15.7%, p = 0.042).

Thus, full-term low-weight newborns present
different contingents not only in terms of severity
and type of hypotrophy, but also in the initial state
of the central nervous system. Considering that
the degree of hypotrophy in full-term newborns
is usually not highly expressed (late realization
of placental dysfunction), they have a high frequen-
cy of late and unsatisfactory diagnosis of the intra-
uterine state of the fetus, post-factum diagnosis,
which in the number of fetuses leads to marked
changes in the central nervous system of hypox-
ic-ischemic origin. Prognostically unfavorable fac-
tors for the health of newborns are: the increased
weight of the mother before the gestation period
and thrombocytopenia preceding the childbirth.
Pregnant women with the presence of markers
of placental dysfunction according to Doppler-
ometry data, in the third trimester of pregnanc,
are a risk group not only for IGR, but for perinatal
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CNS disorders. All full-term newborns born with
low body weight require complex early diagnosis
of markers of hypoxic-ischemic encephalopathy.
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Monocentric, prospective study in the group of female patients (p=20) with chronic endometritis, who received
the extract of ortilia secunda at the stage of rehabilitation 2,5 mg/day during two menstrual periods. According
to the therapy results there was stated a significant increase of estriol in the blood serum, activation of humoral
antiviral immunity, restoration of endometrium structure and receptor apparatus of endometrium to sex steroids.
The obtained results correspond to the results of the earlier experiment.
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Chronic endometritis remains an actual problem
of modern gynecology, as frequently, after etiotro-
pic therapy, there remain disorders of microcircu-
lation in the endometrium, a decrease in the sensi-
tivity of reception to steroid hormones, inadequacy
of local immunity [1]. Different methods of pre-
gravid preparation by chronic endometritis are
suggested, aimed at eliminating the above-listed
disorders. Most often used means are nonspecific
immunomodulators, hormone therapy, a number
of preformed factors [2].

The anti-inflammatory, anticoagulant
and immunomodulating properties of the dry ex-
tract of ortilia secunda have been experimentally
proven [3]. There was also proved the antimicrobi-
al activity of decoction of the ortilia secunda leaves
against enterobacteria, pseudomonads, staphyllo-
coccus, fungi of the genus Candida [4]. There had
been previously conducted an experiment in 90
white outbred rats, which confirmed the efficacy
of the ortilia secunda extract in the rapid resto-
ration of the normal structure of the endometrium
after experimental endometritis [5]. In a histolog-
ical study of the endometrium, secretory chang-
es were detected in rats which, for the purpose
of treating experimental endometritis, received
the ortilia extract. In the intact rats, such changes
were not established. The data obtained suggested
that the ortilia secunda extract possesses not only
anti-inflammatory properties, but also contributes
to the normalization of the endometrial receptor
apparatus. The results obtained in the experiment
were the reason for further research - the evaluation
of the effectiveness of oral application of the ortilia
secunda extract in patients with chronic endome-
tritis.

Materials and methods

The research was conducted in accordance with
the Helsinki Declaration of the World Association
“Ethical principles of scientific medical research

with human participation”, as amended in 2000
and the “Rules of Clinical Practice in the Russian
Federation” approved by the Order of the Ministry
of Health of the Russian Federation of June 19, 2003
No. 266.

The study included 20 patients aged 30-35
years, with echoscopically and histologically ver-
ified chronic endometritis. The inclusion criteria
were: verified chronic endometritis, as an indica-
tion for pregravid preparation. The exclusion cri-
teria were other organic diseases of the genitals,
anovulations, subcompensated and decompen-
sated somatic diseases; the patient’s age over 35
years. All patients in the rehabilitation phase after
etiotropic treatment of endometritis were assigned
the ortilia extract at the dose of 2.5 mg/day during
two menstrual cycles. The ortilia secunda extract
used in the experiment was obtained on the basis
of the laboratory for study and use of natural re-
sources of the Research-and-development Center
of Fundamental medicine of the Altai State Medical
University by means of vacuum-pulse extraction.
This extraction technique makes it possible to ob-
tain highly purified and highly concentrated grass
extracts [6].

In the blood serum of all patients, before and af-
ter the intake of the ortilia extract, on the 21st-25th
day of the menstrual cycle, along with standard
tests (clinical and biochemical blood analysis,
urinalysis, bacterioscopy and PCR diagnostics
of the cervical canal) there were determined es-
tradiol, estriol, progesterone, DHEA, testoster-
one, 17-OHP and cortisol, there was performed
the evaluation of the interferon status of blood
(alpha and gamma-interferons) [7]. Pipel-biopsy
of the endometrium was carried out on the 5th-7th
day of the menstrual cycle with subsequent histo-
logical and histochemical studies of the biopsy spec-
imen. Immunohistochemical definition of the na-
ture of inflammation was carried out according
to the method of Ye.A. Mikhnina and co-authors
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[8]. According to the proposed method, the number
of cells of CD 56 +, CD 16+, HLA DR (II) + from 0
to 10 in the field of view is characteristic of healthy
people. By the increase of only CD 56+ (above 10),
autoimmune chronic endometritis is diagnosed.

By the increase in only CD 16+and HLA-DR (II) +
(above 10), chronic endometritis with exacerbation
or acute endometritis is diagnosed. By the increase
in all indicators, chronic endometritis is diagnosed,
without  exacerbation. Immunohistochemical
(IHC) study of hormonal receptors of the endome-
trium (a-estrogen - ER and progesterone - PR) was
carried out using monoclonal antibodies to a-ER
(clone SP1, dilution 1: 200, Epitomics, USA), PR
(clone YR85, dilution 1: 350, Epitomics, USA).
The intensity of the IHC reaction of ER and PR was
assessed by the method of the histological score
“quickscore”: A x B, where A is the percentage
of positively stained cells (counting no less than
1000 cells in 10 fields of vision) [9].

Statistical analysis of the obtained results was
carried out with the help of the program for statis-
tical processing Statistic 10. The values of p were
considered significant values by less than 0.05.
The Shapiro-Wilk criterion was used to estimate

the type of distribution of features in the case
of small samples, in the case of large samples,
the Kolmogorov-Smirnov test was used. The val-
ues of the interval values subject to the normal dis-
tribution are represented in the form M + m, where
M is the sample mean and the m - standard error
of the mean. The values of qualitative characteris-
tics are presented in the form of observed frequen-
cies and percentages. In cases of normal distribu-
tion, as well as the equality of sample variances,
Student’s t-test was used to compare the samples.

Results and discussion

By the assessment of the hormonal profile
of patients with chronic endometritis, it was estab-
lished that the levels of all the hormones studied
before and after treatment with the ortilia secun-
da extract were within the age limits. However,
after the course of therapy, there was a significant
increase in the average levels of estradiol, there
was a trend towards an increase in the average
level of estriol, progesterone and cortisol (Table 1),
which can be regarded as an increase in ovarian
activity under the influence of the ortilia seconda
extract therapy.

Table 1

The dynamics of the average levels of certain hormones in the blood, taken on the 21st-23rd day of the menstrual cycle
in patients with chronic endometritis

Level of Level of Reference values on
hormones hormones after P the 21st-23rd day of the
before treatment treatment menstrual cycle

Estradiol, pg / ml 152,78+7,34 209,22+10,43 p =0,004 48,3 -211
Cortisol, ug / dLL 2,79+0,53 3,80+0,26 p=0,25 6,2-19,9
Estriol, nmol /1 0,8+0,35 1,26+0,31 p =0,004 0-14
Progesterone, nmol / 1 5,47+2,62 7,01+ 1,89 p=0,17 0,5-9,4
17-OHP, nmol /1 5,96 + 0,32 5,67+0,33 p =098 1,0-11,5
ACTH, pg / ml 38,44+22,8 37,66+21,29 p =0,94 0-46
DHEA, pg/dL 295,5+ 26,3 302,2+24,8 p =095 98,8-340

Total testosterone, nmol / 1 0,32+0,03 0,36+0,02 p =0,99 0,45 - 3,75

The histochemical examination of the endo-
metrium prior to therapy revealed an increase
in CD20 +, CD138 +, natural killers (CD56 +, CD16
+) and lymphocytes expressing the activation
marker of the histocompatibility complex of HLA-
DR + II class, which is characteristic of chronic en-
dometritis, without exacerbation [4]. A high level
of CD56 + lymphocytes (from 25 to 60), detected
in 30% of cases - a marker of pronounced autoim-
mune character of chronic endometritis [4].

After the course of therapy, there was a decrease
in the frequency of detection in the endometrium
of increased leukocyte activity: CD 20 + (100%
and 15%, p = 0.0001); CD138 + (100% and 30%,
p> 0.0002); CD 56+ (100% and 20% p> 0.0015); CD
16+ (100% and 20% p> 0.0015); HLA-DRII + (100%
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and 30%, p>0.0002) in combination with a decrease
in the average level of activated leukocytes: CD
20+ (11.15+ 1.2 and 3.0 + 1.2 p = 0.0002 ); CD138 +
(16.44 £ 3.4 and 1.55 + 0.2, p> 0.0025; CD 56+ (26.88
+3.6 and 9.55 + 0.32, p = 0.015); CD 16+ (17.3 £ 2.43
and 9.11+0.18, p=0.009), HLA-DRII + (19.55 + 4.23,
9.88 2.3, p =0.006).

Immunohistochemical (IHC) study of hormon-
al receptors of the endometrium (a-estrogen - ER
and progesterone - PR) in dynamics allowed us
to establish that upon completion of therapy with
the orthilia secunda extract in all patients, the aver-
age level of estrogen receptivity of the endometri-
um increased significantly, as in stromal cells (22,22
+2.3 and 44.88 + 2.6 p = 0.00003) and in the glands
(20.22 +£ 4.2 and 41 + 2.2, p = 0.00003). In addition,
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the mean progesterone receptivity of the endome-
trium in the stromal cells (32.55 + 4.3 and 48.77 +4.3,
p =0.008) and in the glands (32.66 +2.2 and 48.44 +
2.2, p =0.02) significantly increased.

By the evaluation of the level of alpha and gam-
ma interferons in heparinized blood on 21st-23rd
day of the cycle, the initial insufficiency of the first
degree of alpha interferon was detected in 20%
of cases, whereas at the completion of therapy,
the frequency of its detection increased to 40%
of cases (p =0.08 ), which was accompanied by a de-
crease in the average level of the studied indices
in the blood (849.55 + 120 and 646 + 120 U/ml, p =
0.06).

Lack of gamma interferon of the first degree
was initially determined in 90% of cases, which
may be associated with insufficient antiviral im-
munity [1]. Upon the completion of therapy, in-
sufficiency was detected only in 10% of cases (p
= 0.0001), there was a general tendency to the in-
crease of the average level of gamma interferons
(104.44 + 6 and 193.55 + 4 U / ml, p = 0.0001), which
can be regarded as the restoration of antiviral
and antiproliferative activity [1,2].

By the histological examination of the endo-
metrial pile-biopsy specimens, on the 5th-7th day
of the cycle, inflammatory infiltrates were detected
in all cases: diffuse infiltrates in 40% and focal infil-
trates in 60% of cases. Upon completion of therapy,
all patients showed an improvement in the his-
tological pattern in terms of a decrease in the fre-
quency of leukocyte infiltration, represented only
by the diffuse form (100% and 20%, p = 0.00001).
Focal fibrosis, revealed initially in 50% of cas-
es, was preserved after the therapy only in 20%
of cases, in combination with diffuse leukocyte
infiltrate. In each second patient, after the comple-
tion of the course of therapy, histological markers
of chronic endometritis is not established.

Thus, a two-month course of chronic endo-
metritis therapy with the ortilia secunda extract
at the dose of 2.5 mg/day significantly increased
the average level of estradiol in the blood serum
and the average level of estrogen and progesterone
receptors in the endometrium; activated humor-
al antiviral immunity by reducing the frequency
of gamma-interferon deficiency and increasing
the average level of gamma interferons in the blood;
increased the frequency of the normal value of acti-
vated leukocytes CD 20+, CD138 +, CD 56+, CD 16+,
HLA-DRII +; eliminated focal leukocyte infiltrates
and reduced diffuse leukocyte infiltrates while
maintaining focal fibrosis.
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In vitro fertilization (IVF) is widely used for the solvation of infertility problem. Its failures are connected with
a number of reasons including disorders of the hemostatic system. In terms of the current study, there were
analyzed risk factors of IVF failures before and after the therapeutic correction of excessive generation of thrombin

and hypofibrinolysis.
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Today, assisted reproductive technologies
(ART) and, first of all, in vitro fertilization (IVF)
and embryo transfer (ET), intracytoplasmic sperm
injection (ICSI), oocyte donation (OD) have turned
from unique techniques for our country to almost
routine ones, performed in terms of the program
compulsory medical insurance (CMI).

The technique of these procedures is worked
out in great detail and is successfully applied
in ART centers throughout the country. In 2010,
according to the data of the Ministry of Health
of the Russian Federation in 2015, 37 664 cycles
of ART in the framework of the CMI program were
conducted in our country, which is 12 137 cycles
more than in 2012. The wide introduction of ART,
a sufficiently high level of qualification of repro-
ductive and embryology specialists allowed not
only to increase the number of cycles conducted
throughout the country, but also to increase their
efficiency to 32-33% [3, 4].

However, it should be recognized that an in-
crease in the number of cycles and the accumula-
tion of medical experience led to an avalanche-like
increase in information about the problems of ART,
including in regional centers, which include
the Regional Center for the Preservation and Re-
habilitation of Reproductive Function in Barnaul.
The Center was established in 2009 with the sup-
port of the Governor of Altai Krai A.B. Carlin.
The Center made a high-tech way for overcom-
ing infertility available to the population, since
its funding was initially provided at the expense
of the regional budget. The state form of the work
of this center allowed to accumulate invaluable ex-
perience and in the future to switch over to work
on compulsory medical insurance, having in-
creased volumes 4 times from 300 to 1200 cycles
per year. At the same time, despite the annual in-
crease in the effectiveness of ART, this issue is still
acute.
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It is known that pregnancy largely depends
on two components - a functionally complete em-
bryo at the blastocyst stage and endometrial recep-
tivity, which, according to modern concepts, are
crucial in achieving optimal implantation condi-
tions, and that many of the mechanisms involved
in this process (hormonal interactions, pinopodia
formation, local immunity, autoimmune reactions,
a complex of molecular and cellular interactions
regulated by para- and autocrine factors, the for-
mation of an implantation window), have not yet
been studied sufficiently deeply [1, 2, 8, 9, 13.].
It is logical to assume that implantation is the most
vulnerable stage of the IVF /ICSI and ET program
both from the point of view of pregnancy and its
bearing in the early stages. Undoubtedly, in all cas-
es of absence or inferior implantation with further
loss of pregnancy, the combined effect of various
adverse factors is important. It may sound para-
doxical, but the factors affecting the implantation
processes and promote early pregnancy loss after
IVF are considered by most authors to be the use
of drugs - inductors of superovulation, which cre-
ate prerequisites for abortion along with a high
level of follicle-stimulating hormone, a change
in the hormonal background, the phenomenon
of hypercoagulation as a result of activities aimed
at the maturation of follicles [5, 6, 7].

Among the persistent scientific searches
for the role of thrombophilia in the formation of ob-
stetric-gynecological pathology, there is no doubt
that the stimulation of superovulation in the cycle
of IVF is a factor of thrombogenic risk, contribut-
ing to the development of hypercoagulable syn-
drome, which is laboratory confirmed by an in-
crease in von Willebrand factor, V and VIII factors,
fibrinogen, Resistance of APC- (activated protein
C), against the background of a decrease in the ac-
tivity of the main physiological anticoagulants -
antithrombin, proteins C and S. [10, 11, 12.]. How-
ever, scientific studies that determine the influence
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of these haemosteziologic changes on the receptive
properties of the endometrium and, ultimately,
on the outcomes of in vitro fertilization are very
few. But even in these works, diagnostic markers
are not presented with clear, clinically relevant pa-
rameters of shifts in the hemostatic system, which
are so important for the practice of the doctors of re-
productive centers. Therefore, up to now, the issue
of correction of changes in the system of hemosta-
sis that have arisen against the background of stim-
ulation of superovulation remains open and con-
troversial, which served as a motive for our own
research conducted by the Altai Branch of the He-
matology Research Center of the Russian Ministry
of Health and the Altai State Medical University.

Materials and methods

There were studied the changes in the coagula-
tion hemostasis and fibrinolytic properties of 163
patients with tubal peritoneal infertility, which
were exposed to IVFE. Inclusion parameters:

1. Tubal-peritoneal factor of infertility

2. Age under 35 years

3. 1-2 unsuccessful IVF attempts in medical his-
tory

4. Identical protocol for the stimulation
of superovulation (long-term protocol with the use
of diperelin (0.1 mg) or decapeptil (0.1) and go-
nadotropins (puregon 150-250 IU or 225 IU). All
patients received progesterone (dufaston) from
the moment of follicular puncture at the dose of 30
mg per day, from the moment of embryo transfer -
40 mg per day.

5. Good quality embryos (Class A and B)

Exclusion parameters:

1. Pathology of the reproductive system that
changes the receptive properties of the endometri-
um (congenital malformations, tumor and hyper-
plastic processes, adenomyosis)

2. Severe somatic pathology (systemic, endo-
crine, autoimmune diseases)

3. Decreased ovarian reserve

4. Co-factor of infertility (male, endocrine)

The patients were young, without any special
health problems, both reproductive and somat-
ic, and each of them had an unsuccessful attempt
at IVF in the anamnesis.

By the choice of methods for the study
of hemostasis, there were used modern, uni-
versally recognized and widely used markers
of thrombotic readiness, reflecting the state of both
coagulation hemostasis and fibrinolytic activi-
ty. However, it was taken into account that dif-
ferent factors of thrombogenic risk lead to viola-
tions at various stages of the coagulation cascade
and fibrinolysis, and this process is accompanied
by the appearance of markers specific for this vec-
tor of activation of the hemostasis system, which
often makes interpretation of these data difficult.

This circumstance served as a motivation
for the use of fundamentally new integral tests
in the study, that allow to evaluate the final stage
of blood coagulation. These tests include thrombin
generation test (TGT) - thrombin peak concentra-
tion nmol/l and endogenous thrombin potential
(ETP) (nmol x min). Its versatility lies in the fact
that it reflects various mechanisms of activation
of hemostasis, both coagulative and cellular, which
together inevitably lead to thrombinemia.

Fibrinolytic blood activity was assessed us-
ing the index of fibrinolysis-activating capacity
of the endothelium (FACE index,%), which was
calculated from the ratio of the activity of the tissue
activator plasminogen and its inhibitor, the lysis
time of the clot.

The study of hemostasis was carried out three
times, before the stimulation of superovulation,
before puncture of the follicles and on the day
of HCG.

Results and discussion

As aresult of the study, it was found that chang-
es in hemostasis against the background of stimu-
lation of superovulation were detected in 114 pa-
tients (70%), low fibrinolytic activity before entry
into the cycle - in 36 patients (22%), signs of hyper-
coagulation - in 78 patients (48%)

In this case, the data given in Table 1 show,
that stimulation of superovulation causes an in-
crease in thrombin generation and practically does
not affect the parameters of fibrinolytic activity
of the plasma. The current study data fully agree
with the findings published in 2012 by Westerlund,
who believes that fibrinolytic activity has individu-
al characteristics in each case [14].

When carrying out a correlation analysis
of the detected changes in the hemostasis system
and the unsuccessful attempts of IVF, it was deter-
mined that a high correlation was found between
excessive generation of thrombin and low fibrino-
lytic activity of the vascular wall with unsuccessful
outcomes of IVF. The correlation coefficient (ac-
cording to Spearman) was 0.88 (P <0.002) and 0.67
(P <0.02), respectively (Table 2).

Further, there were determined the threshold
values of these tests, related to the failures of IVF.
It turned out that pregnancy does not occur with an
increase in endogenous thrombin potential against
the background of stimulation of superovulation
over 1900 nmol x min and PCC over 360 nmol x 1
(Table 3).

Failures of IVF are observed in patients with
reduced fibrinolytic activity of the vascular wall
according to the calculated FACE index less than
11% (Table 3).

Based on the obtained objective laboratory cri-
teria, there were formed the groups of women who
need therapeutic correction of hemocoagulation.
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In patients with high thrombin generation there
were used low molecular weight heparins, in wom-
en with impaired fibrinolysis, vasocompression
therapy was used. Combined therapy was used
by the combination of these changes. In the cen-
ter for the preservation and restoration of the re-
productive function, these therapies were applied
in 98 women entering the IVF cycle, and the out-
comes of assisted reproductive technologies were
compared with a group of 154 women with iden-
tical changes in hemostasis not receiving the pro-
posed therapy.

In the course of the study, it was determined
that the use of low molecular weight heparin, start-
ing the day after follicle puncture, led to a regular
decrease in the intensity of the thrombin generation
test, similar to the peak concentration of thrombin.

Similar results were obtained in patients with
combined therapy with heparin and vasocom-
pression. In women who underwent such therapy,

the parameters reflecting both the rate of fibrin for-
mation and the fibrinolytic activity of blood plas-
ma and the vascular wall were normalized.

As aresult, it has been established that all types
of treatment undertaken by us reduce the risk
of a negative outcome of IVF. Reduction of rela-
tive risk (RRR) with the use of heparin therapy was
more than 25%, which corresponds to a clear clini-
cal effect. In particular, the reasonable designation
of low molecular weight heparin with high throm-
bin generation helps to reduce the number of un-
favorable outcomes of in vitro fertilization by 33%.
When combining prophylactic doses of low-mo-
lecular heparin with vasocompression in the case
of combined hemostasis and fibrinolysis, the rel-
ative risk was more than 50%, indicating a pro-
nounced clinical effect. In this clinical group there
was a decrease in the number of failures in the cy-
cle of IVF by almost 40%.

Table 1

Dynamics of hemostasis and fibrinolysis (M + SD) by superovulation and embryo transfer
to the uterine cavity (n =163)

Index 1 observation point
ETP, nmol/min 1461,2+81,6
P, ,<0,001
PCC, nmol/1 310,1+£23,1
P, ,<0,001
t-PA, activity, un/ 0,30+0,16
ml Pl-2>0’5
PAI-1, activity, 2,40+1,13
un/ml P,_>05
FACE index, % 12,5+3,1
P, >05
Clot lysis time, 9,4+3,0
min P, >05

2 observation point

3 observation point

1849,3+89,2 1891,4+53,5
P, .<0,001 P, .<0,001
382,4+19,5 375,6+25,2%
P, <0,001 P, .<0,001
0,33+0,15 0,310,15
P, >0,5 P,_>0,5
2,50+1,22 2,44+1,98
P, >0,5 P,_>05
13,2+4,2 12,743,6
P, >0,5 P,_>0,5
8,7+3,3 10,135
P, >0,5 P,>05

Note: * - in this table, the significance of differences compared to the control indicators - P, <0.05; ** - the same, P_<0.01.

Table 2

Estimation of informative value of changes in hemostasis parameters to unsuccessful outcomes of IVF

Index

at the 1% point of observation
0,03 (0,26)
0,08 (0,44)
- 0,31 (0,23)
0,71 (0,01)
0,60 (0,02)
0,51 (0,01)
0,67 (0,02)

ETP, nmol/min
PCC, nmol/1
Level of plasminogen, %
Clot lysis time, min
t-PA, activity, un/ml
PAI-1, activity, un/ml
FACE index, %
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Correlation coefficient (P — significance)

at the 2™ point of observation
0,79 (0,001)
0,88 (0,002)
- 0,24 (0,31)
0,66 (0,02)
0,52 (0,01)
0,47 (0,02)
0,53 (0,01)
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Factors contributing to the failure of pregnancy in the cycle of IVF (n =163)

Feature

2. ETP over 1900 nmol /
min (at the 2nd point of
observation)

3. PCC over 360 nmol /1 (at
the 2nd point of observation)

5. Clot lysis time over 12
min (at the 1% point of
observation)

6. FACE index under 11% (at
the 1% point of observation)

9. FII gene mutation (G/A,
A/A)

11. Endometrial Hypoplasia
12. IVF failure in anamnesis

13. Homocysteine in the
blood over 15 mkmol /1 (at
the 1% point of observation)

16. ombination of polymor-
phisms MTHER (G/A, A/A)
u PAI-I (G/A, A/A)

18. PAI-I gene polymor-
phism (G/A, A/A)

20. Hyperfibrinogenemia
over 5.0 g /1 (at the 2nd
point of observation)

21. The level of D-dimers
over 500 ng / ml Ha (at the
2nd point of observation)

26. MTHER gene polymor-
phism (G/A, A/A)

27. FV Leiden gene mutation
(G/A)

IVF failure
(n=107)

Abs Y%
73 68,2
74 69,1
69 64,5
62 57,9

3 2,8
11 10,3
20 18,7
22 20,5
26 24,3
42 39,2
14 13,0
19 17,7
30 28,0

1 0,9

IVF success

Abs

20

10

23

(n=56)
%

7,1

8,9

8,9

10,7

53

10,7

12,5

16,0

35,7

12,5

17,8

41,0

1,7

MIS (0,95%
CI¥)

27,9
(9,33-83,4)

22,8
(8,36-62,5)

18,5
(6,81-50,3)

11,5
(4,53-29,1)
3,78
(0,19-74,5)
2,02
(0,54-7,57)
1,91
(0,72-5,08)

1,81
(0,72-4,54)

1,67
(0,72-3,87)

1,16
(0,59-2,27)

1,05
(0,39-2,78)

0,99
(0,42-2,31)

0,55
(0,28-1,10)

0,51
(0,03-8,45)

Table 3

<0,00001

<0,00001

<0,000001

0,00005

0,319

0,383

0,260

0,280

0,315

0,735

>1,00

>1,00

0,113

>1,00

Influence of used methods of correction of hemostatic and fibrinolytic reactions on the efficacy of IVF

Means of therapeutic effect

Heparin prophylaxis

PPK course
Combined effect

Those in need of treatment, but not
treated (subgroups 1.2 and 2.2.4, n

Abs.

64

48
42

= 154)

Pregnant
4

7
3

%
6,2

14,6
7,1

Table 4

Those in need of treatment and
treated (subgroups 2.2.1, 2.2.2
and 2.2.3, n = 98)

Pregnant

Abs.
38

23
37

15

10
17

%
39,5

43,5
45,9
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Effectiveness of various therapies in women in the IVF cycle

Means of therapeutic effect

ARR  NNT
Heparin prophylaxis 0,27 37
PPK course 0,31 3,2
Heparin Prophylaxis combined 055 18
with PPK course ! ’
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