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BCL2 AND p53: APOPTOSIS MARKERS OF BREAST CANCER IN HUMAN

Fulga V.
State University of Medicine and Pharmacy “Nicolae Testemitanu”, 

Republic of Moldova

Introduction: Variety of the molecular markers are considered as prog-
nostic factors, such as size of the tumor, histological type, grade of differ-
entiation and vascular invasion. B-cell lymphoma (BCL)-2 receptor and p53 
protein are suggested as potential markers. BCL2 is an important modulator 
of apoptosis. It is well known that p53 protein is active in G1 of cell cycle and 
in response to DNA damage promotes repairing or cell death. There are two 
types of p53 protein, wild-type and mutant. In human breast carcinomas 
p53 is often mutated. p53 can modify level of BCL2 expression by direct 
down regulation of BCL2 gene and activation of Bax protein expression, 
which is an antagonist of BCL2 anti-apoptotic activity. 

Breast carcinoma of NST type was characterized as preponderantly 
BCL2 and p53 positive tumor, although BCL2-p53 positive phenotype was 
determined only in 44% of cases. The purpose of the current study was to 
compare BCL2 and p53 expressions in breast carcinoma..

Materials and methods. 84 breast carcinomas of no special type, were 
collected from 33-86 years old patients. Tissues were fixed in 10% phosphate 
buffered formalin and paraffin embedded as traditionally. The immunohis-
tochemical assessments (clones p53/DO-7 and bcl-2/100/D5, Bond Epitope 
Retrieval Solution2, Bond Polymer Refine Detection System) were performed 
automatically on Leica Bond-Max autostainer. The hematoxylin solution, 
Harris modified (HHS32, SigmaAldrich) was used for counterstaining.

BCL2 positive cells evaluation was based on Callagy et al. recommen-
dations:  0 – no staining; +1 – until 10% of cells show cytoplasmic pattern; +2 
– 10-50%; +3 – more than 50% [1]. Cases scored as +2 and +3 were consid-
ered positive.

Nuclear marker p53 was assessed as follows:  0 – no specific staining; 
+1 – less of 10% tumor cells are p53 positive; +2 – 10-30% of cells express p53; 
3 – more than 30% exhibit a specific nuclear pattern [2]. Breast stroma’s lym-
phocytes served as positive control.

Spearman correlation (rs) test was performed with WinStat 2012.1 soft-
ware (R. Fitch Software, Bad Krozingen, Germany).
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Results. BCL2 expression was evaluated as positive in 62 cases/73.8%. 
Specific p53 nuclear staining was determined in 51 cases/60.7%. Positive 
coexpression of these two markers was determined in 37 cases/44%. An-
other 25 cases (29.8%) of strong BCL2 expression were accompanied by a 
negative p53. 22 BCL2 negative cases/26.2% where followed by a different 
p53 expression: in 8 cases/9.5% p53 was negative and in 14 cases/16.7% p53 
showed a strong nuclear staining. The correlation test could not confirm any 
statistically significant relationship between these markers (rs= -0.1, p=0.3). 

Discussion. Balance between pro- and anti-apoptotic factors is crucial 
in determining of the cell life cycle. BCL2 and p53 interaction in breast can-
cer progression and drug resistance remain still unclear.

Previous studies have shown that BCL2 can also inhibit progression of 
the cell cycle by delaying entry into the S phase and maintaining cells in the 
G0 phase. In addition to HER2 and p53, BCL2 are considered as tumor-relat-
ed proteins which can improve individualization of patient management, 
by predicting response to chemotherapy, hormone therapy and radiother-
apy [3].

Several reports showed negative correlation between p53 and BCL2 [5,6]. 
Contradictory results have been shown by Prat et al. (2007), who demon-
strated that p53 expression could increase level of BCL2 [7]. The present study 
established 44% of BCL2-p53 positive coexpressions, although correlation 
test could not confirm any statistical significant relationship between these 
markers. It remains unclear why in 16.7% of cases, positive p53 phenotype 
was followed by negative BCL2 expression. This can be considere as back-
ground for suppose that in all these cases p53 protein was a non-functional 
one.

In summary, this study proves the importance of BCl2 and p53 assess-
ments in tumors. Most of breast carcinomas of NST type express BCL2 and 
p53. 

References:
1. Callagy G.M., Pharoah P.D., Pinder S.E., et al.  BCL2 is a prognostic marker in breast cancer 
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BUCCAL MUCOSA CHANGES AS BIOMARKER OF THE DISADAPTATION OF THE 
ORGANISM IN THE CONDITIONS OF PROFESSIONAL ACTIVITY

Lisok E.S1., Naumov I.A1., Makarov S.N2., Svistunovich L.M2.
1Grodno State Medical University, Belarus

2Grodno Regional Clinical Hospital, Belarus

Introduction: Female doctors in reproductive age belong to the «risk 
group» of the health violation due to the complex influence of harmful oc-
cupational factors, the effects of which have not been fully studied[2]. Often 
this leads to the formation of in-between states characterized by devia-
tion of physiological parameters from the normal values, which, however, is 
not accompanied by clinical symptoms[3]. In this regard, it is very important 
to develop a system of reliable biomarkers and a diagnostic algorithm for 
identifying disadaptation of the organism to the conditions of professional 
activity with the preferential usage of simple, non-invasive, non-traumatic, 
low-cost and at the same time sufficiently informative methods of preno-
sological diagnostics. Cytomorphological analysis of buccal epithelium is 
considered as one of the most perspective methods of this kind, allowing to 
assess functional state of the organism in the changing conditions of occu-
pational environment[1].

Materials and methods. The main group consisted of female doctors 
who provided medical care in obstetric-gynecological hospitals (n = 31). 
The control group included women with higher education who worked in 
the health care organizations in the positions of accountants, economists, 
lawyers and secretaries (n = 31). All the patients were in reproductive age 
(23-49 years old) and lived in Grodno and Grodno region, Republic of Be-
larus.

Conditions of professional activity were evaluated based on the results 
of the certification of workplaces on working conditions.

Collection of buccal epithelium samples in patients, as well as the 
preparation of smears were performed according to routine procedures. 
Exactly 100 cells lying separately or with slight overlap were microscopized. 
Degenerated neutrophilic leukocytes were accounted. 

Statistical processing of the data was done by usage of the computer 
software «STATISTICA 10.0». Statistical significance was checked by usage of 
the exact Fisher test and the Kruskal-Wallis criterion.
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Results. It was found that working conditions of female obstetrics and 
gynecological doctors were harmful and, according to the results of certi-
fication of workplaces, belonged to class 3.3, which corresponded to the 
average level of «risk» for health status violation [1]. The working conditions 
of the women of the control group were classed as permissible (class 2), 
which did not create the prerequisites for worsening their health status.

Formation of the harmful working conditions for obstetrics and gyne-
cological doctors in hospitals was due to occupational factors of biologi-
cal and chemical nature, as well as by increased mental tension of labor 
process.

The obtained results show sufficiently expressed decreasing organ-
ism’s adaptive reserves in patients of the main group who were exposed 
to harmful factors of the occupational environment.

Thus, it was found that the frequency of occurrence of degenerat-
ed neutrophilic leukocytes in smears taken among female obstetrics and 
gynecological doctors in reproductive age was 70.4% and it was signifi-
cantly higher in comparison with patients of the control group – 28.8% (p 
= 0.0139*).

In addition, despite the fact that in the smears of the buccal epithe-
lium the unchanged buccal epitheliocytes prevailed in all the examined 
women, it was established that the number of degenerated neutrophilic 
leukocytes was greatest in the patients of the main group (median = 4, in-
terquartile range = 0-12) in comparison with the group of control (median 
= 0, interquartile range = 0-5, p = 0.0144*).

It should be noted that only in the group of female obstetrics and 
gynecological doctors of the hospitals in 22.4% of cases the content of de-
generated neutrophilic leukocytes deviated from the physiological norm 
(p = 0.0055**), which was evidence of the development of disadaptation 
to the conditions of professional activity.

Thus, usage of the prenosological diagnostic method based on the 
detection and counting of degenerated neutrophilic leukocytes in the 
smears of buccal epithelium allows to identify patients with reduced adap-
tive reserves of the organism in a timely manner.

Prospects for further researches. Further research will be devoted to 
the development and implementation of effective preventive measures 
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aimed at preserving and improving the health status of the patients which 
don’t have adequate adaptation to professional activity.
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ADVANCED GLYCATION END PRODUCTS IN EXPERIMENTAL OVARIAN TOR-
SION/DETORSION

Lazăr C.
State University of Medicine and Pharmacy “Nicolae Testemitanu”, 

Republic of Moldova

Introduction: It is well known that ovarian torsion is a medical emergency. 
The first action in the process of treatment is detorsion, but reperfusion can 
increase the initial injuries due to oxidative stress [1]. There is strong evidence 
obtained in vitro that indicates that oxidative stress accelerates AGEs (ad-
vanced glycation end products) formation. In their turn, these AGEs can 
generate reactive oxygen intermediates [2] that can stimulate oxidative pro-
cesses [3].

The purpose of our study was to determine advanced glycation end prod-
ucts levels variations in the blood serum samples of female rats that were 
subject to experimental ovarian torsion/detorsion and to appreciate the 
effect of controlled reperfusion on the levels of AGEs. Our research protocol 
was approved by The Ethics Committee of the “Nicolae Testemitanu” State 
University of Medicine and Pharmacy, Republic of Moldova.

Materials and methods. Seventy healthy rats (Rattus albicans), females, 
were randomized into seven groups (n=10): group 1: these rats were ex-
posed to no intervention; group 2 (the sham group): the animals under-
went laparotomy only; group 3: the rats underwent 3 hours ovarian torsion 
(ischemia); group 4: the animals underwent ovarian ischemia for 3 hours 
followed by 1 hour of simple reperfusion; group 5: the rats were exposed to 
3 hours ovarian ischemia followed by 1 hour reperfusion, the controlled type 
(controlled detorsion was assured for two minutes by opening and closing 
the clips on the ovarian annexes in 10 seconds intervals, and after that fol-
lowed by 1 hour of simple reperfusion); group 6: the animals were exposed 
to 3 hours ovarian ischemia and 24 hours simple reperfusion; group 7: the 
animals underwent 3 hours ovarian torsion and 24 hours controlled detor-
sion. 

AGEs levels were determined in blood serum samples by SÉRO Luc, et al. 
method (2013)[4]. 
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Results. Statistically significant high levels of AGEs were registered in simple 
reperfusion groups compared to 24 hours controlled reperfusion group. This 
result indicates that controlled reperfusion determines the reduction of the 
processes that increase the concentration of AGEs in blood serum samples 
of females rats subjet to ovarian torsion/detorsion.

The prospects for further research. It was concluded that ovarian torsion/
detorsion is source of reactive oxigen species, which modify glucose me-
tabolism with an AGEs production. Controlled reperfusion may protect the 
organism from a high advanced glycation. Relationship between ischemia/
reperfusion injuries and AGEs synthesis require further research. 
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1. LAGANÀ, Antonio Simone, et al. Oxidative stress during ovarian torsion in pedi-

atric and adolescent patients: changing the perspective of the disease. Inter-
national journal of fertility & sterility, 2016, 9.4: 416.
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BIOELECTRIC STIMULATION OF THE ANTERIOR ABDOMINAL WALL IN EARLY 
PREVENTION OF POSTOPERATIVE ADHESIVE PROCESS IN THE ABDOMINAL 

CAVITY AND ITS INTRODUCTION INTO CLINICAL PRACTICE (DESIGN OF THE 
STUDY)

Fakhradiyev I.R; Almabayev Y.A.
Kazakh National Medical University named after S.D. Asfendiyarov,

Almaty, Kazakhstan

Introduction: Adhesive disease and its complications remain in the fo-
cus of the medical interest. The incidence of intraabdominal adhesions var-
ies from 67% to 93% after abdominal surgery and almost 97% after gyneco-
logical surgery [1-3].

Standart treatment algorythms commonly are related to the risk of the 
development of pathological adhesion during the postoperative period. 
Surgical adhesiolysis is the method of choice, but rate of the relapse is about 
32-71%.

Development of new approaches can significantly improve results of 
abdominal surgeries in the postoperative period. Furthermore, it may bene-
fit to health care system by reducing cost-related treatment, length of hos-
pital stay, frequency of re-operations and mortality, as well as improving 
patients’ quality of life. Medical and social rehabilitation is aimed to pre-
vent visceroparietal adhesions showing a 4-fold reduction in postoperative 
complications, a 2-fold reduction in mortality and 4.5-fold reduction in poor 
results in the remote postoperative period [4-8].

The study is aimed at studying of the use of bioelectric stimulations of 
the anterior abdominal wall for the prevention of adhesions after abdom-
inal surgery as an alternative treatment in clinical practice in patients in 
postoperative period. The proposed treatment approach is non-invasive. 
Additionally, bioelectric stimulations of the anterior abdominal wall in early 
abdominal adhesion prevention was studied in animals. It is expected to 
evaluate positive effect of the bioelectric stimulation on the prophylaxis of 
the formation of the postoperative adhesion.

Objectives

1. To determine morphologic characteristics of the postoperative 
adhesion formation in experimental study.
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2. To develop anti-adhesion device (PSA-1) to study methods of its 
application in early adhesion prevention.

3. To assess morphologic and morphometric characteristics of the 
adhesion formation and its relapse frequency on the background 
of usage of the anti-adhesion device in experimental study.

4. To assess development of the postoperative adhesion process in 
abdominal cavity on the background of usage of the anti-adhesion 
device in clinical study.

5. To develop a methodology of early postoperative adhesion 
prevention in clinical practice.

Materials and methods: Design of the study will include 2 parts: experi-
mental, pathomorphological and clinical part [8-17].

1. Experimental and pathomorphological part:
90 rabbits aged from 24 to 36 months, weighing 4-5 kg are expected 

to be included into the experimental part. Rabbits will be housed in Vivar-
ium of B. Atchabarov Research Institute. Animals will be fed following the 
standard laboratory diet in accordance to “Rules for Preclinical Research, 
Medical and Biological Experiments and Clinical Trials in the Republic of Ka-
zakhstan” (July 25, 2007 No. 442). All manipulations on lab animals will be 
carried out in compliance of the Helsinki Declaration for the Protection of 
Vertebrates used for Experiments and Other Scientific Purposes (1975 and its 
revised version of 2008).

Lab animals will be used for modeling of adhesive disease. Mid-lapa-
rotomy and deserializing of the cecum with a gauze cloth and thermal dry-
ing will be used to induce formation of the adhesion. Results will be assessed 
on 3, 7, 14, and 21 days after the adhesion modeling. Lab animals will be 
randomly divided into 3 groups:

•	1st group - control (n = 10);
•	2nd group - experimental №1 (n = 40);
•	3rd group - experimental №2 (n = 40).

The control group will be on a standard diet and maintenance. The 
experimental group №1 will be exposed to anti-adhesive device using the 
Almabayev method (Adhesive disease prevention method // Almabaev YI, 
et al., 2015 / 0395.1 // IPKA61N1 / 36, 2003). The 3rd group will be administered 
anti-adhesive drug «Mesogel» with Verbitskaya method and in accordance 
its protocol (Clinical testing of an anti-adhesive resorbable, sterile gel, OOO 
“Linteks”, St. Petersburg) [23].
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The next methods will be used for evaluation of the effectiveness of the 
approaches:

- Laboratory assessments. Blood and urine analysis, electrolytes, 
biochemical compounds (total protein, blood glucose, alkaline 
phosphatase, urea, prothrombin). Blood sampling will be performed 
according to standard rules of venipuncture from the ear vein. The 
urine collection will be performed by bladder catheterization.

- Electrogastroenterography (EGEG) will be used to assess the 
functional status of the gastrointestinal tract. Sablin method was used 
for EGEG (O.A. Sablin, 2002; V.V. Balykina, 2000; J. Chen, R.W.M.D. 
McCallum, 1993).

- Dynamic observations will be carried out using diagnostic lap-
aroscopy. “Endomedium”, Russia, was used as laparoscopic stand. 
Veress needle will be used for pneumoperitoneum (Certificate of 
Conformity No. РОСС RU 0001.11IM18).

- Morphological assessments. Morphological type of each de-
tected adhesion and adhesion formation level will be determined 
using Whang method[24]. Standard methods for morphological stud-
ies were used. The sample dyeing will be carried out using the hema-
toxylin-eosin dyes. The histological assessment included protocols, 
animal autopsy with a detailed description of peritoneal cavity, mi-
croscopic examination of the intestine. Samples will be fixed in 10% 
formalin solution, and further go through paraffin to get sliced sec-
tions of tissues up to 8 microns, assessed with Digital Microscope Lei-
ca DM1000.

2. Clinical part.
Clinical part will be carried out at the #7 Almaty Clinical Hospital. The 

main inclusion critera will be as follows: abdominal surgeries and informed 
consent. Participants will be divided into 2 groups [18-22]:

•	1st group - cases (n = 120 participants);
•	2nd group - control (n = 60 participants).

Exclusion criteria will be as follows: Patients age under 18 and over 60 
years; vulnerable population; absence of factors causing adhesion forma-
tion; no informed consent; pregnancy; heart pacemaker.
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The study is expected to be conducted in accordance with Article 29 
of the Constitution; Art. 1, 4, 24 of the Law of RK “On protection of citizens’ 
health in the Republic of Kazakhstan”; art. 1, 3, 6, 11, 13 of the Law of RK “On 
Science”; “Patent Law of the RK”, Law “On Copyright and Related Rights”.

Each participant will be assigned a serial number on his/her medical 
record and then randomized. Standard clinical examination (main com-
plains, disease history, physical examination, lab assessment including the 
laboratory and instrumental methods such as ultrasound and radiography 
of the peritoneal cavity organs) will be used at the primary stage.

The case group will be exposed to anti-adhesion device after the sur-
gery to prevent adhesion formation. Electric stimulation was conducted for 
the first 3 days after the surgery. 4 procedures a day were conducted on the 
first day, 3 procedures – on the 2nd, 2 procedures – on the 3rd (duration of 
the procedure was 3 hours, the procedure time and amount were justified 
by experimental research on lab animals).

Evaluation of the effectiveness of the anti-adhesive device will be de-
termined by EGEG and the early intestinal movments, defication and gas 
signs. The control group had standard care and observation.

Results: The expected result of the project will be the invention of the 
anti-adhesion device for early adhesion prevention and its introduction into 
clinical trials to advance post-surgical results performed on peritoneal cav-
ity organs. The novel device will reduce cost-related treatment by shorten-
ing the length of hospital stay. Furthermore, it improves patients’ quality of 
life by reducing the frequency of adhesion-related re-operations and com-
plications.

Based on the research findings of the anti-adhesion device, we will 
submit an application for National Center for Expertise and Certification ap-
proval required for clinical application of medical devices in Kazakhstan 
(the Law of the Republic of Kazakhstan “On Licensing” with amendments 
and additions September 29, 2014).
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PROBLEMS RELATING TO OSTEOPOROSIS DURING POSTMENOPAUSAL PERIOD

Beisembeyeva D.S., Imanbayeva Zh. A.
Kazakhstan-Russian Medical University, Kazakhstan

Introduction: Osteoporosis is a systemic skeletal disease characterized 
by low bone mass and micro architectural deterioration of bone tissue, with 
a consequent increase of bone fragility and susceptibility to fracture[1]. Post-
menopausal osteoporosis (PMO) is asymptomatic for a long time and clin-
ically detected only at the stage of fractures is the most common form of 
osteoporosis[2]. PMO problems in Kazakhstan are relevant, due to a sharp in-
crease of elderly and senile age population, so the number of women in the 
postmenopausal period is growing. According to the surveys the average 
life expectancy in the Kazakhstan is 72.43 years for women. It is expected, 
that by 2050, 41% (6.2 millions) of the population will be people 50 years and 
older and 14% (2 millions) - 70 years and older. Among the main problems 
relating to PMO in Kazakhstan are lack of osteoporosis problem recognition 
at the state level, absence of epidemiological research centers to study 
the real osteoporosis prevalence, low awareness of population and doctors 
about the problems relating to the osteoporosis[3]. Currently, there are no 
specific symptoms and markers of the PMO, which are indicators for consul-
tation of a doctor[4].

At present, PMO and its complications remain an important problem 
of modern medicine all over the world. It entails significant socioeconomic 
problems for the healthcare system, as accompanied by considerable mor-
bidity, disability, decrease quality of life and leads to mortality increase. WHO 
Director-General, Dr. Gro Harlem Brundtland: “Recognizing osteoporosis as 
a global problem, the World Health Organization sees the need to create 
a global strategy for osteoporosis prevention and control, focusing on three 
main areas, such as: prevention, treatment and life expectancy”[5,6].

Materials and methods. An initiative study on problems associated with 
osteoporosis was carried out during two yoears. At the initial stage the aim 
was to identify potential risk factors for development of the osteoporosis 
during the postmenopausal period and PMO relationship with existing con-
comitant diseases. 

435 patients from the Endoprosthetics Department of the City Clinical 
Hospital No.4 of Almaty were included into the study in the period from 2014 
to 2016. An average bone mineral density (BMD) was measurement by the 
T-test, anamnesis was assessed retrispectively.
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Results. The reqruited patients were devided into 3 age groups. The 1st 
group included women aged 50-59 years, the 2nd group - 60-69 years, and 
the 3rd - 70 and above. Average bone mineral density (BMD) was as fol-
lows: in the 1st group - T = -2.3; the 2nd group -T = -3.4; the 3rd group - T = - 3,6. 
Osteopenia degree was fixed for the 1st, 2nd, 3rd group, and the T-test index 
corresponded to osteoporosis.

The most common comorbidities were arterial hypertension and isch-
emic heart disease: 42.7%, 52.5% and 58.3%, correspondently. Rheumatoid 
arthritis was diagnosed in 15.6% of the cases n the 1st group, 18.7% -in the 2nd 
and in 19.4% of the cases in the third group. Diabetes mellitus prevalence 
was as follows: 16.8%, 24% and 19.4%, correspondently.

Deforming gonarthrosis of 3-4 degrees and deforming coxarthrosis of 
3-4 degree were the most common diseases relating to the osteoporosis. It 
was revealed that the deforming gonarthrosis in the 2nd group of patients 
aged 60-69 years was diagnosed in 54.8% of cases, which is 2 times higher, 
compared to the other age groups. Deforming coxarthrosis reached 48.5% 
in the third group of patients over the age of 70, which was almost in 2 times 
higher compared to the other studied groups. According to the results of 
this study, it can be assumed that, the 2nd and 3rd age groups were most sus-
ceptible to potential risk factors of the osteoporosis. An average BMD was 
highest in the 2nd and 3rd age groups.

Prospects of further study of the relationship between osteoporosis 
and concomitant diseases is needed when deciding whether to include 
this category of patients into the group of risk of osteoporosis or not. Further 
implementation of the densitometry survey for the target groups of women 
entering the baseline-screening program at the state level will allow to re-
duce the incidence of osteoporosis.
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EFFICACY OF CERVICAL PREPARATION FOR CHILDBIRTH WITH BALLOON 
DILATATION

Niy V.M., Kaliaskar G.K., Esmakhanova I.S., Abzhanova D.K.
Astana Medical University, the Republic of Kazakhstan

Introduction: In modern obstetrics, there is an increase in the frequency 
of parturition induction, which reached 20-25% [1]. Induction requires optimi-
zation of approaches to the preparation of the cervix. One of them is the 
use of a balloon [1, 2], which is proposed for use in case of leaking of light 
amniotic fluid [3]. 

Objective: To determine the effectiveness of balloon dilation prepara-
tion for childbirth. 

Materials and methods. The material was 215 pregnant women, 
delivered in 2015 and 2017, in Akmola regional hospital №2, the Republic 
of Kazakhstan, Astana. Three groups of pregnant women were examined: 
group I – main – 81 women (2017), group II – comparison group – 102 
(2015), preparation with balloon dilatation with intact amniotic fluid, when 
ineffective – prostaglandin (PG). Group III – control – 32 women, with spon-
taneous childbirth. The method used is a retrospective analysis.

Results: Age and parity of women in all the groups were representa-
tive. Primigravidae – 96 (45%), multigravidae – 119 (55%). Indication for the 
preparation of the birth canal in group I was: “immature” cervix of the uter-
us (63%), maturing cervix (6%), prolonged pregnancy (22%), preeclampsia 
(5%), hypamnion (1%), chronic arterial hypertension (3%). In group II: “im-
mature” cervix of the uterus (29%), maturing cervix (7%), prolonged preg-
nancy (35%), preeclampsia (8%), hypamnion (1%), chronic arterial hyper-
tension (15%), polyhydramnion (5%). An analysis of the history of somatic 
diseases revealed that in group I extragenital diseases (EGD) were: anemia 
– 36 pregnant women (44,5%), obesity – 7 (8,6%), kidney infection – 7 (8,6%), 
varicose veins of the lower extremities – 6 (7,4%), arterial hypertension –                                
6 (7,4%), preeclampsia – 3 (3,7%), diseases of the gastrointestinal tract (GIL) 
– 2 (2,5%), congenital heart disease (CHD) – 2 (2,5%), respiratory diseases – 1 
(1,2%), sexually transmitted infections (STIs) (1,2%), in group II: anemia – 32 
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(31,4%), kidney infection – 6 (5,9%), arterial hypertension – 6 (5,9%), varicose 
veins of the lower extremities – 6 (5,9%), obesity – 5 (4,9%), diseases of the re-
spiratory system – 2 (2%), diseases of the GIT – 2 (2%), preeclampsia – 2 (2%), 
CHD – 2 (2%), STIs – 2 (2%), in group III: anemia – 10 (31,2%), chronic kidney 
infection – 2 (6,3%), varicose veins of the lower extremities – 1 (3,1%), obesity 
– 1 (3,1%), arterial hypertension – 1 (3,1%), STIs – 1 (3,1%).

Birth activity in group I occurred before 12 hours in 4 women in labor 
(5,0%), before 24 hours – in 15 (18,5%), after 1 day – in 59 (72,8%). In 35 preg-
nant women, which were 43.2%, pre-induction was carried out additionally 
with PG. In the comparison group, PG was used in 66 (64.7%). The duration 
of labor in all 3 groups did not differ. Cesarean section in group I was in 5 
cases: in 2 (40%) – fetal distress, in 2 (40%) – disproportion of the fetal head 
to the mother’s pelvis and 1 (20%) – chorioamnionitis. In the comparison 
group, in 8 cases (7.8%), the operation was cesarean section according to 
the indications: in 7 (87.5%) – an anomaly of labor and in 1 case (12.5%) fetal 
distress. All newborns were born alive. In the main group, one newborn had 
severe asphyxia (4/6 points in Apgar), weakness of period II, episiotomy.  In 
the second group – dystocia of the shoulders in 1 newborn. The postpartum 
period in all puerperas proceeded without features, they were discharged 
on the 2nd-4th days. 

Thus, balloon dilatation reduces the use of PG by 1.5 times, reduces 
the frequency of cesarean section by 1.3 times. A careful approach to the 
indications of preparation of a pregnant woman is necessary taking into ac-
count the conditions: an intact fetal bladder, the condition of the vagina.

Prospects for further research: use of balloon dilatation in case of leak-
ing of amniotic fluid for the preparation of the organism for childbirth in full-
term pregnancy.
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STUDY OF THE NEW STOMATOLOGICAL ALLOY “STOMET-2KZ”

Altynbekova A.K., Nysanova B.Zh., Altynbekov K.D.
Kazakh National Medical University named after S.D. Asfendyiarov, 

Republic of Kazakhstan, Almaty

Introduction: Development and creation of domestic production of 
dental alloys is one of the priority areas in the medical industry with the use 
of innovative technologies. The study was aimed at the clinical study of the 
local stomatological alloy “Stomet-2KZ”[1].

Materials and methods: Mechanical properties of the new stomato-
logical alloy “Stomet-2KZ” were assessed at the preclinical stage. 

Results: It was proposed to reduce expensive chromium by 1% in the 
formula of the Stomet-2KZ, instead of which cheaper silicon was used. This 
allowed to reduce price and to get efficient mechanical properties. The 
proposed alloy had Vickers hardness at 30 MPa, tensile strength 40 MPa, 
E-module at 15000Ma.

Prospects: Application of the developed domestic innovative dental 
alloy for orthopedic treatment will significantly reduce the cost of dental 
services in comparison with imported dental prosthetic materials. The intro-
duction will contribute to improving the dental status of the population. Fur-
ther studying with clinical, paraclinical methods (X-ray, diagnostic models, 
occlusion), statistical processing of the data are needed. The quality of the 
manufactured dentures is planned to be evaluated after 1, 6, 12 and 24 
months after fixing the manufactured structure. Modified criteria of USPHS 
(United States Public Health Service) FDI (“World Dental Federation - Clinical 
Criteria for the evaluation of direct and indirect restorations”): CR-integrity 
of restoration; OK-occlusal contacts; IR interproximal contacts; VC-second-
ary caries; MD state of the marginal gingiva; AF-anatomical shape; CS-col-
or match should be used for assessment[2-4].
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EVALUATION OF CEMENT-RETAINED VERSUS SCREW-RETAINED FIXED IM-
PLANT-SUPPORTED RECONSTRUCTIONS

Olga Cheptanaru, Cretu Natalia, Nicolae Bajurea, Melnic Svetlana, Postaru Cristina, 
Diana Uncuta; Nicolae Chele

State University of Medicine and Pharmacy “Nicolae Testemitanu”, 
Kisinev, Republic of Moldova

Introduction: Prosthetic rehabilitation of partial edentulous patients 
remains clinical challenge for dental practitioners [1]. A satisfying aesthetic 
result may not only depend on a visually pleasing prosthesis but also on na-
tural surrounding peri implant soft tissue architecture. Application of dental 
implants in order to recover areas of missing teeth is going to be a predicta-
ble technique, however some important points about the implant angula-
tion, the stress distribution over the bone tissue and prosthetic components 
should be well investigated for having final long term clinical results [1,3]. The-
re are two different methods of retaining a fixed implant-supported restora-
tion: screw retention and cementation. Both of the restoration techniques 
give to the clinicians several advantages and some disadvantages [2]. The 
aim was to evaluate the survival and succes of screw versus cement-retain-
ed implant crowns and to compare the long-term outcome and complica-
tions of cemented versus screw – retained implant crown prostheses. 

Materials and methods: The study included 12 people with single miss-
ing tooth, who received implant prosthetic treatment. Patients were divid-
ed into two groups: the study group with 6 cemented-retained restorations 
and the control group with 6 screw retained restorations. Ceramic fracture, 
abutment screw loosening, metal frame fracture and radiographic bone 
level were evaluated. 

Results: Twelve patients were treated with implant supported crowns, 
6 in the cemented group and 6 patients in the screw-retained group. Sig-
nificant differences between groups were not found. There were no met-
al frame fractures, ceramic fracture or abutment screw loosening in either 
type of restoration.

Conclusions: Single tooth implants seem to be an achievable treat-
ment option for functional rehabilitation of tooth loss. There is no significant 
difference between cement- and screw-retained restorations for major and 
minor outcomes with regard to implant survival or crown loss.
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EVALUATION OF THE EXPRESSION OF ORAL LIQUID BIOMARKERS IN DIAG-
NOSTICS OF CHRONIC PERIODONTITIS

Kalchanava N.E., Okulich V.K., Ferchichi B.B.N. 
Vitebsk State Order of Peoples’ Friendship Medical University,

Vitebsk, Republic of Belarus

Introduction: Endogenous antimicrobial peptides (AMPs) and proteo-
lytic enzymes, which are an important component of the innate immune 
system play important part in the modern concepts of the pathogenesis of 
inflammatory periodontal diseases [1].

The aim of the study was to determine the level of expression of oral fluid 
biomarkers (beta-1-defensin (HBD-1), alpha-defensins (HNP 1-3), DL-BAPNA 
amidase and elastase activity) and the possibility of their use in the diagno-
sis of chronic periodontitis.

Materials and methods: PI Silnes-Loe, SBI, PI Pussel, indexes were used to 
estimate the extent of inflammatory process in periodontal tissues, the state 
of oral hygiene, and also the depth of periodontal pockets.

To determine BAPNA-amidase and elastase activity, the level of beta 
and alpha defensins in the oral fluid, 89 people with chronic periodontitis 
(CP) and 25 people without periodontium pathology were included in the 
study.

Level of alpha and beta-1-defensins in the oral fluid was determined by 
ELISA with use of HUMAN HNP 1-3, ELISA Kit (Elabscience) and Human DEFb1, 
ELISA Kit (Houston, USA). Elastase activity in biological fluids was determined 
with modified Bailey J.’s method [2]. Determination of DL-BAPNA amidase 
activity in the oral fluid was carried out according to the procedure of O. 
Zharkova et al. [3].

Results. Patients with chronic periodontitis have significantly lower oral 
hygiene indices (PI Silnes-Loe index), high indicators characterizing the con-
dition of periodontal tissues (SBI, PI Pussel, depth of the periodontal pocket) 
than in the control group.

When studying the level of beta-1-defensin in the oral fluid, the follow-
ing results were obtained: the concentration of beta-1-defensin in the saliva 
in the control group was 2.48; 1.9-3.9 ng / ml, the indices in patients with CP 
before treatment 4.14; 3.4-5.3 ng / ml, and after - 3.4; 3.1-4.28 ng / ml.

When analyzing the level of alpha defensins (HNP 1-3), the following 
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results were obtained: the concentration of HNP 1-3 in the oral fluid in the 
control group was 358.9; 290,5-450,8 ng / ml, the indices in patients with CP 
before treatment, 2595.1; 1693.3-4732.7 ng / ml, and after - 703; 404-1122.2 
ng / ml.

It was found that DL-BAPNA-amidase activity of oral fluid in patients 
with CP of mild severity on the day of treatment was 2.96; 2.58-3.56 pkat, 
average - 4.43; 3.45-6.22 pkat and heavy - 5.84; 3,4-8,93 pkat. In the con-
trol group this indicator was 2.6; 1.59-3.79 pkat. After treatment, the level 
of DL-BAPNA-amidase activity in patients with CP of mild severity was 2.95; 
2.34-3.55 pkat, average - 3.1; 2.72-4 pkat, heavy - 3.79; 2.72-5.79 pkat.

Activity of oral fluid elastase in patients with CP of mild severity on the 
day of treatment was 0.0012; 0,00057-0,0028 pkat, average - 0,0079; 0.0033-
0.015 pkat, heavy - 0.025; 0.0094-0.034 pkat. In the control group, the indi-
cator was 0.0009; 0.0002 - 0.0013 pkat. After completion of the treatment, 
the activity of the oral fluid elastase in patients with CP of mild severity was 
0.0011; 0,00027-0,002 pkat, average - 0,0012; 0.00053-0.0022 pkat, heavy - 
0.0011; 0.00014-0.0064 pkat.

ROC analysis of the obtained data of DL-BAPNA-amidase and elastase 
activity was carried out. In all cases of using ROC analysis for DL-BAPNA-ami-
dase activity, either low specificity or low sensitivity of the method was de-
termined.

There was a positive correlation between dental indices (PI Silnes-Loe, 
SBI, PI Pussel, Depth of periodontal pockets) and DL-BAPNA-amidase and 
elastase activity of oral fluid. It has been established that BAPNA-amidase 
and elastase activity of the oral fluid was in the direct correlation with each 
other (r = 0.596, p <0.05). When studying the relationship between the level 
of beta-1-defensin and BAPNA-amidase and elastase activity of the oral 
fluid, a weak negative correlation was found: r = -0.25 and r = -0.237, p 
<0.05, respectively. In the analysis of the correlation of alpha defensins with 
DL-BAPNA-amidase and elastase activity of the oral fluid, a positive correla-
tion was established (r = 0.54, p <0.05).

Conclutions and prospects for further research:
1. With the development of the inflammatory process in the periodontal 

tissues, a statistically significant (p <0.05) increase in the level of alpha 
and beta-1-defensins in the oral fluid occurs in comparison with the 
values of these parameters in the control group.
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2. DL-BAPNA-amidase and elastase activity of the oral fluid increases with 

the development of CP. When the inflammatory process in periodon-

tal tissues is eliminated, the activity of these enzymes was reduced to 

levels, typical in healthy individuals, which makes it possible to assess 

the degree of effectiveness of the treatment.

3. Significant (p <0.05) dependence of the level of DL-BAPNA-amidase 

and elastase activity of the oral liquid on the severity of CP progression 

was revealed. However, activity of elastase is more pronounced in CP 

than in DL-BAPNA-amidase, therefore, it is more rational to use elastase 

activity indices to diagnose and assess the severity of the course of the 

inflammatory process in CP. This criterion, in the absence of the possi-

bility of taking blood for a general clinical blood test, can be used as 

an alternative.

4. Indices of activity of oral fluid elastase higher than 0.019 pkat charac-

terize groups of patients with severe CP, and at these values above 

0.0015, but below 0.019 - groups of patients with moderate severity of 

CP. Decrease in the elastase activity index in patients with a severe de-

gree of more than 0.0065 pkat, and with an average degree of severi-

ty - more than 0.0016 pkat can be considered as criterion of recovery.
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Introduction: Strengthening the peroxidation processes play an im-
portant role in the pathogenesis of many human diseases, including inflam-
matory lesions of periodontal tissues. Under normal conditions, the oxidation 
and reduction processes are balanced. In the case of increased intake of 
xenobiotics, depletion of antioxidant depots, irrational nutrition and other 
negative effects, oxidative stress occurs, which is characterized by a vio-
lation of the prooxidant and antioxidant balance with the predominance 
of the former and the development of oxidative damage. In this regard, 
antioxidants are increasingly used to stabilize cell membranes and improve 
repair processes[1, 2, 3].

Many medicinal compositions containing antioxidant vitamins, as well 
as special nutritional supplements with antioxidant effect, are advertised on 
the pharmaceutical market today, which show a much better therapeu-
tic and prophylactic effect than synthetic analogs. In recent years, special 
interest of researchers has attracted oil from the grape seeds (Oleum Vitis 
viniferae), which has a powerful antioxidant effect and is part of a number 
of pharmaceuticals[4, 5].

The purpose of our study is to study the prooxidant-antioxidant state in 
experimental gingivitis and the effectiveness of antioxidant therapy with oil 
from grape seeds.

Materials and methods. Experimental gingivitis was induced in white 
rats by the Levitsky A. method[6]. Lipid peroxidation processes was evaluat-
ed by the activity of ceruloplasmin and the antioxidant-prooxidative index 
(API), which was calculated as the ratio of activity of catalase determined 
to the concentration of malonic dialdehyde (MDA)[7].

Results of the study of the state of lipid peroxidation (LPO) and antioxi-
dant state (AOS) in blood serum showed that activation of lipid peroxidation 
occurred in rats with experimental gingivitis, as evidenced by an increase in 
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MDA concentration by a factor of 2.3, as well as a decrease in antioxidant 
protection, namely, a decrease in catalase activity by a factor of 1.6. Such 
violations of the prooxidant-antioxidant state lead to decrease in the IPA by 
3.8 times. Also, increase in the activity of ceruloplasmin in the blood serum 
was observed in 1.6 times (by 65%) more compared to the intact control in-
dex. Since ceruloplasmin is considered as the “acute phase protein” of the 
inflammatory process [84], it is possible to ascertain the presence of inflam-
matory phenomena in the control group of animals. Application of grape 
seed oil to the gum for 5 days with experimental gingivitis contributed to 
the normalization of IPI and ceruloplasmin activity (there was no statistically 
significant difference in ceruloplasmin, catalase, MDA, and API in this group 
with similar indices of the intact group).

Analysis of the performed study of LPO and AOS values in the gum tis-
sue homogenate after gingivitis modeling showed that the animals of the 
control group experienced decrease in catalase more than 1.6 times and 
an increase in MDA concentration by 1.4 times. IPA has decreased more 
than 2 times. Application of oil from grape seeds in the form of applications 
completely suppressed the flash of LPO and restores antioxidant protection, 
which is reflected in the API index, which did not differ from that of the intact 
group.

Thus, an important role belongs to the activation of lipid peroxidation 
and the reduction of antioxidant protection in the pathogenesis of gingivitis. 
Application of oil from grape seeds with experimental gingivitis promotes 
normalization of biomarkers of oxidative stress and antioxidant protection.

Plant antioxidants are an effective complement to drug therapy of 
gingivitis. Effectiveness of the therapy of inflammatory periodontal diseases 
can be judged by the changes in biomarkers of oxidative stress and the 
state of the antioxidant system.

Prospects for further research. Determination of biomarkers of oxida-
tive stress and antioxidant state in patients with inflammatory periodontal 
diseases and study of the effectiveness of the use of plant antioxidants in 
complex treatment.
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Introduction: Loading protocols of dental implants have been a cen-
tral focus of discussion of field since of osseointegration. Implant support-
ed-prosthesis treatment has important place in dentistry, which has a major 
contribution in enhancing quality of life by restoring the affected functions 
of the stomatoghathic system [1,2,3,4,5]. Different types of placement of an 
implant supported-prosthesis were defined in 2002 (the World Congress of 
Spain):

• Immediate loading within 48 h with occlusion; 
• Immediate restauration within 48 h without occlusal contact; 
• Early loading 1-3 month; 
• Delayed loading 3-6 month;
• Conventional loading 6-8 month [6,7].

In the last decade implant therapy was developed as a result of rev-
olutionizing of the biomaterials and fundamental researches on the phe-
nomenon of osseointegration of dental implants, evidence based data of 
the treated patients. Implant supported-prosthesis treatment has important 
place in dentistry, both in terms of morpho-functional and aesthetic, which 
has major contribution in enhancing quality of life by restoring the affected 
functions of the stomatognathic system [8,9,10]. It was studied that osseointe-
gration dependents on four factors:

1. Material selected for dental implants (titanium or calcium-phosphate 
ceramics).

2. State of the bone site where dental implant is expected to be inserted.
3. Surgical techniques, which minimize traumatic thermal and mechani-

cal damage. It was proved that temperature over 47°C can damage 
osteocytes.

4. Healing phase lasts is from 6 to 8 months before functional loading with 
a permanent prosthetic replacement is considered optimal [11,12,13,14,15].
The purpose of the study was to study effectiveness of the treatment of 

partial edentia with implant supported- restorations. 
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Materials and Methods: The study was retrospective cohort. 20 patients 
(12 women, 8 men) aged between 22 and 60 years were included in the 
research from 22 January 2016 to 28 June 2017. All enrolled patients were 
divided into 2 groups: the study and the control group.

The main Inclusion criteria were:
	Partial edentia class I, II, III and IV by Kennedy 
	≤ 18 years of age
	Adequate oral hygiene 
	Sufficient horizontal and vertical bone quantity to insert a dental im-

plant
	Periotest value -4 and -7
	Insertion torque 40-45 Ncm 
	Revers torque 30-35 Ncm
 Exclusion criteria are:
	Pregnant or lactating female
	Smoking people
	Psychiatric disease
	Decompensated general diseases (ex. Diabetes melittus)
	Type IV bone quality (very soft bone)

39 endosseous dental implants Alpha-Bio type were inserted into the 
upper and lower jaw. Their sizes varied from 11.5 to16 mm and diameters 
- from 3.75 to5mm. Dental implants in the study group were solved by tem-
porary implant supported-prosthesis without occlusal contact (non-occlu-
sal) and the control group was applied standard method (without using 
provisional crowns), after that were changed with porcelain fused to metal 
crowns in both groups. Following indices were studied: the thickness of kera-
tinized gingiva after healing, stability endosseous dental implants (second-
ary). Statistical analysis was performed by the mean value and standard 
error indications and Student’s t test Mann Whitney test (p <0.05).

Results: All implants were successfully integrated. The thick of the gin-
giva (phenotype) was 5.95 ± 0,28mm in the study group and 3.74 ± 0,27mm 
in the control group (p> 0.05). Results of the study showed negative correla-
tion between the thickness of the lining and mucosal recession and subse-
quently established radiographic bone resorption. The average values of 
Periotest were -5.9 ± 0.32 (in the study group), and -6.6 ± 0.16 (in the contro 
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groupl) (p> 0.05). Indices of Mann Whitney test and paired Student t-test 
showed no statistical difference between groups. 

Discussion: Occlusal design for implant–supported prostheses is an es-
sential for the planning of treatment. Risk of implant overload can be min-
imized by limiting the width of the occlusal table of the implant-supported 
and flattening the cusp angles[16, 17, 18,19]. The biomechanical effects of the 
implant-supported crowns should be controlled by limiting and distributing 
of the occlusion contact; limiting effects of cantilevers and off-axis loading; 
splintting implants together where possible; removing all excursive contacts 
from the provisional restorations, should  remain  in place during the heal-
ing[20,21,22,23].

Conclusion:
Among benefits of the implant supported-prosthesis treatment the next 

can be defined: restoration of the integrity of dental arches and mastica-
tory activity in a short time, stop of the dental migration in vertical and in 
horizontal plane, preservation of the crestal bone and interdental papillae, 
absence of the risk of dental caries on dental implant.
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Introduction: Gastrointestinal tract is the most extensive habitat for mi-
croflora in the body, since its surface area is more than 300 m2[3]. Intestine is 
the largest immune organ of the human body[1,3]. The purpose of the study 
was to assess the quantitative content of lymphocytes in lymphoid struc-
tures of the intestine of young rats up to 1 month of age in normal conditions 
and under the influence of herbicide cotoran.

Materials and methods: 56 young rats were included in the study. Fe-
male rats of the experimental group were injected intraperitoneally with a 
probe 0,05 mg of cotoran. Females in the control group were administered 
1 ml of distilled water by gavage. Intestinal mucosa was studied on the first, 
sixteenth, thirtieth day of postnatal ontogenesis. Cellular composition of the 
intestinal lymphoid formations was assessed in 10 fields of view, small, medi-
um and large lymphocytes were counted per 100 cells. 

Results: It was revieled that submucosa had diffuse accumulation of 
small and medium lymphocytes in a chain. In diffuse aggregations initial 
intestine’s segment contents large lymphocytes ranged from 11 to 15 cells 
per 100 lymphocytes average - 12,2 + 0,4, medium lymphocytes - from 34 
to 39, on average - 37,6 + 0,5, and small lymphocytes - from 47 to 53, on 
average - 50,1 + 0,6. From newborn rats in lymphoid aggregates middle in-
testine number of large lymphocytes per 100 lymphocytes ranges from 15 
to 18 cells, on average 16,5 + 0,3, medium lymphocytes – 30 to 35, on aver-
age- 32,2 + 0,5, small lymphocytes - from 51 to 54, on average - 51,6 + 0,3. 
The study of the cellular composition of the lower colon segment showed 
that the number of large lymphocytes per 100 lymphocytes ranged from 14 
to 17, on average - 15,3 + 0,3, medium lymphocytes - from 29 to 34, on av-
erage -31,8+0,5, and small lymphocytes - from 50 to 56, on average 52,9 + 
0,3 cells. In 16 day old rats in the control group of primary intestine lymphoid 
nodules card contents of large lymphocytes per 100 lymphocytes ranged 
12-15, on average 13,1+0,3, medium lymphocytes – 36-40, on average - 
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38,7+0,3, and small lymphocytes - from 52 to 59, on average - 54,2+0,7 cells. 
In lymphoid nodules of middle part of the 16 day old rats intestine’s number 
of large lymphocytes ranged from 14 to 17, on average 15,3+0,4, medium 
lymphocytes – 30-35, on average - 32,7+0,39, and small lymphocytes – 50-
54, on average - 51,9+0,3 cells. Number of lymphocytes in lymphoid nodules 
of the lower intestine’s segment per 100: large lymphocytes ranged from 15 
to 18, on average 16,4+0,3, medium - from 28 to 32, on average - 29,9+0,4, 
and small lymphocytes - from 52 to 56, on average - 53,7+0,4 cells. From 30 
day old rats the control group at the interface between the mucosa and 
submucosa gut lymphoid defined clusters. In lymphoid nodules of initial part 
of intestine per 100 lymphocytes the number of large lymphocytes ranged 
from 12 to 16, on average 14,2+0,4, medium - from 28 to 32, on average - 
30,2+0,4, and small lymphocytes - from 54 to 58, on average - 55,6+0,3 cells. 
In lymphoid nodules of middle part of the 30 day old rats intestine’s number 
of large lymphocytes ranged from 14 to 18, on average  16,1+0,2, medium 
- from 28 to 31, on average - 29,2+0,3, and small lymphocytes - from 52 to 
56, on average - 54,7+0,4 cells. In 30 day old rats in the control group of end 
intestine lymphoid nodules card contents of large lymphocytes per 100 lym-
phocytes ranged from 16 to 19, on average 17,2+0,2, medium lymphocytes 
- from 26 to 29, on average - 27,8+0,3, and small lymphocytes - from 54 to 
57, on average - 55,1+0,3 cells. In 16 day old rats in the experimental group 
of upper segment of the intestine the number of large lymphocytes per 100 
lymphocytes ranged from 17 to 20, on average 18,9+0,4, medium lympho-
cytes - from 34 to 36, on average - 34,9+0,2, and small lymphocytes - from 44 
to 48, on average - 46,2+0,2 cells. In lymphoid nodules of middle part of the 
intestine the number of large lymphocytes per 100 lymphocytes ranged from 
18 to 21, on average 19,6+0,4, medium lymphocytes - from 32 to 36, on aver-
age - 34,2+0,3, and small lymphocytes - from 44 to 49, on average - 46,2+0,3 
cells. In the lower part the number of large lymphocytes ranged from 19 to 
23, on average – 21,2+0,4, medium lymphocytes - from 30 to 35, on average 
- 32,9+0,3, and small lymphocytes - from 44 to 49, on average - 45,9+0,3 cells. 
In 30 day old rats in the experimental group the number of large lymphocytes 
in lymphoid nodules per 100 lymphocytes ranged from 17 to 22, on average 
19,4+0,5, medium lymphocytes - from 33 to 36, on average - 34,9+0,3, and 
small lymphocytes - from 43 to 47, on average - 45,7+0,4 cells. 
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Conclusion. The research showed that exposition to Cotoran led to the 
increase of the large lymphocytes in the intestinal lymph nodules. 
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Introduction: It is very important in phytochemical studies to choose 
appropriate and harmless solvent to extract sum of biologically active sub-
stances from plant raw materials, also completeness of extracting com-
pounds is essential. Classical techniques for the solvent extraction of the 
nutraceuticals from plant matrices are based on the choice of solvent cou-
pled with the use of heat or agitation. Existing classical techniques used to 
obtain nutraceuticals from plant include: Soxhlet, hydrodistillation and mac-
eration[1]. 

The abstract presents results of the studying of the extraction of the 
substances from Agrimonia asiatica herb with varied organic solvents by 
maceration method. The morphological and anatomical features of vege-
tative organs of species of Agrimonia L., that grows in various environmental 
conditions were studied for identification of their biological features[2]. 

Materials and methods: Samples of raw materials of Agrimonia asiati-
ca herb were collected in the blossoming phase on the slope of the moun-
tains of Boralday village. Fresh plant raw materials then had been dried in 
room temperature after that powdered by grinding equipment. One time 
extraction with different organic solvents such as: hexane, chloroform, eth-
yl acetate, ethyl alcohol 40%, acetone was used. Extraction of plant raw 
materials was conducted in proportion 1:10 (mass of plant raw material: 
mass of solvent). After that, IR spectra of extracts in IR-Fourier spectrometer 
InfraLUM PhT-08 was obtained wit the FTIR method. IR spectroscopy was 
based on the analysis of IR light interacting with a molecule, which can be 
analysed in three different ways absorption, emission and deflection[3]. FTIR 
has been used as an important source of information for a quick evaluation 
of polysaccharide composition in vegetable samples[4].

Results. Results of the extraction of the plant raw material with organic 
solvents are given in the table 1.
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Table 1. Results of extraction of the plant raw materials with various 
solvents

Solvents
Volume of the solvents

in ml
Mass of the plant 

raw materials Outlet in g Outlet in %

Hexane 153 10.0 0.4 4

Chloroform 68 10.0 0.2 2
Ethyl acetate 111 10.0 0.49 4.9
Ethyl alcohol 

(40%) 127 10.0 1.04 10.4

Acetone 126 10.0 0.4 4
It was established that the most outlet of the sum of biologically active 

substances had been achieved with the extraction of plant raw material 
with 40% of ethyl alcohol. The less outlet of extractive substances was ob-
tained with extraction with chloroform (2%).

The IR spectra of plant extracts are given below in figures 1 to 5.
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Figure. 1 IR spectra of ethyl alcohol extract 
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Figure. 2 IR spectra of acetone extract
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Figure. 3 IR spectra of ethyl acetate ex-
tract
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Figure. 5 IR spectra of hexane extract

Table 2 Assignments of absorbance zone of the functional groups in IR 
spectra from Agrimonia asiatica extracts 

s. –strong, w- weak, m- middle, v.s. – very strong

Assignment
Extracts

С2H5OH
(40%) CH3COCH3 CH3COOC2H5 CHCL3 C6H14

νСН3
-

2975 s.
2860 s.

2975 s.
2860 s.

2975 s.
2860 s.

2975 s.
2860 s.

νС=О - 1750 s
1700 s. - - -

νС=С - 1620,4 s. 1620,4 s. 1620,4 s. -

ν С-О-С - 1080,27 w. 1080,27 w. 1064,86 w. 1111,13 w.
νO-H 3626,61 w. 3611,18 w. 3611,18 w. 3611,18 w. 3611,18 w.
νС-N 1049,40 m. 1157,43 m. 1157,43 m. 1172,86 m. 1157,43m.
νСН2 1466,08 m. 2916,72 s. 2916,72 s. 2916,72 s. 2916,72 s.

νСН
1070 w.
1000 w.

1125 w.
1090 w.

1000 w.
960 w.

1070 w.
1000 w.

1175 w.
1125 w.

ν NO+ 2361,16 v.s. 2361,16 v.s. 2361,16 v.s. 2361,16 v.s. 2361,16 v.s.
ν C=C-COCl 1743,86 m. 1743,86 m. 1743,86 m. 1743,86 m. 1743,86 m.

ν NH2 817,92 m. 833,35 m. 833,35 m. 833,35 m. 833,35 m.

ν NH 1512,38 ср. 1512,38 m. 1512,38 m. 1512,38 m. 1512,38 m.
ν Rn(HO)3-nPO 2160,54 m. 2160,54 m. 2160,54 m. 2160,54 m. 2160,54 m.

ν chelates 3217,61 w. 3117,35 w. 3117,35 w. - 3117,35 w.

As it can be seen from the table, aliphatic CH3 and CH2 groups were 
present in all the extracts, as it was evidenced by strong absorption in the 
region of 2916.72 cm-1  (valence vibrations of the CH3 and CH2 groups) and 
the 1466.08 cm-1 region (deformation vibrations).
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In Figures 1 and 4, extracts from the IR spectra had a similar composi-
tion. In all spectra of extracts in the region of 1743.86 and 2361.16 cm-1 there 
were peaks characteristic of unsaturated carboxylic acids and nitrosyls. The 
presence of unsaturated carboxylic acids was confirmed by characteristic 
reactions.

The absorption band C = O, caused by stretching vibrations of the car-
bonyl and carboxyl groups, is comparatively intense and is well-defined at 
1728, 1265 cm-1. The band is characteristic of carboxylic acids, esters, qui-
nones, ketones containing C = O groups in one or in different rings. Also, the 
absorption band of  N = O and N - H, caused by stretching vibrations of the 
nitroso and amino group, is well expressed at 1512.38 cm-1 and is character-
istic for nitroso compounds and nitramides.

In ethanol extracts, high-intensity bands were observed at 2361.16, 
3734.64 cm-1. Valence vibrations of double bonds and aromatic compounds 
have not been identified in ethanol extracts. The absorption band in etha-
nol extracts was mainly characteristic for primary and secondary amines 
and amides, nitro compounds, phenols and tertiary alcohols, ketones.
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THERMAL ANALYSIS OF CALCIUM PHOSPHATES DEPOSITED FROM WATER 
SOLUTIONS OF HYDROMONOPHOSPHATE AND SODIUM DIPHOSPHATE

Аigul А. Batyrbayeva, Zhanar B. Kubasheva, Madina S. Telkhozhayeva, 
Nurlybek A. Kuanysh 

Al-Farabi Kazakh National University
Kazakhstan, Almaty

Introduction: Recently, there has been an interest in calcium phos-
phate materials based on nanocrystalline hydroxyapatite, which due to 
thermodynamic instability are inclined to accelerated biodegradation 
and assimilation by a living organism. Amorphous calcium phosphate com-
pounds similar in composition to natural bone tissues, i.e. hydroxyapatite 
should serve as an alternative to amorphous hydroxyapatite.

The purpose of the study was to obtain materials including amorphous 
hydroxyapatite, establish their nature, to identify the conditions under which 
they are formed, and to develop a method for their production. 

Materials and methods. Aqueous solutions of sodium diphosphate   Na-

4P2O7 and sodium hydromonophosphate were used for synthesize research 
objects. Thermal analysis of the obtained products was carried out on the 
derivatograph of the system МОМ Q-1500. Diffractograms were recorded 
on a DRON-3 diffractometer using СuКα and СоКα-radiations. 

Results. Substances precipitated from a solution of hydromonophos-
phate in the presence of 5% sodium diphosphate under high temperature 
conditions behave differently than hydroxyapatite. Thus, a narrow and quite 
intense exoeffect appears on the corresponding DTA curve above 600оС. 
The latter indicates that transformations that are accompanied by the re-
lease of heat take place in the sample. In calcium phosphates precipitated 
in the presence of even more sodium diphosphate, exothermic transforma-
tions are also observed. Temperature and the value of thermal effects on 
the corresponding DTA curves depend on the samples composition. The ex-
oeffects of products precipitated from solutions in the presence of (30-40)% 
sodium diphosphate have a maximum value and temperature. Since both 
these parameters serve as a measure of disorder and thermodynamic insta-
bility of substances, it can be assumed that the corresponding phosphates 
are maximally amorphized. 
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Results of X-ray analysis showed that in samples heated above the 
temperature of thermal effects, there are two-three phases: hydroxyapa-
tite, tricalcium phosphate and calcium diphosphate. The first salt is a part 
of the products of thermal transformations of those substances that were 
obtained from solutions with a sodium diphosphate content of not more 
than 30%. As the precipitated substances are enriched with sodium diphos-
phate, the proportion of hydroxyapatite in products of transformation de-
creases. Tricalcium phosphate is present in all samples apart from the pre-
cipitated amorphous calcium diphosphate formed as a result of heating. 
This salt is also present in significant amount among the products of thermal 
transformations of hydroxyapatite, which may be a consequence of trans-
formations of the nonstoichiometric part of the substance. As precipitated 
amorphous substances are enriched with calcium diphosphate, the propor-
tion of Са3(PO4)2 in thermal transformation products first increases, reaches a 
maximum in samples corresponding to substances precipitated in the pres-
ence of (15-20)% sodium diphosphate, and then decreases. The amount of 
crystalline Ca2P2O7 only increases, which is quite natural. 

The existence of exothermic effects on DTA curves indicates that a 
complex sequence of transformations occurs in precipitated phosphates 
upon heating. Their result is ordering, connected both with the consolidation 
of the same molecular forms into separate crystals, and the corresponding 
transport processes. 

Conclusion. Presence of tricalcium phosphate transformations among 
the products and the extreme nature of the curve corresponding to the 
formation of Са3(РО4)2 indicate that the interaction between the main com-
ponents of the precipitated substances, in addition to transformations of 
the non-stoichiometric part of hydroxyapatite, takes place according to 
the scheme 

2Са5(РО4)3ОН + Са2Р2О7 = 4Са3(РО4)2 + Н2О   
This reaction involves water allocation. However, no noticeable gravi-

tational effects were observed near the temperatures corresponding to the 
exoeffects on DTA curves. Therefore, it can be assumed that the interaction 
between hydroxyapatite and calcium diphosphate occurs earlier, possibly 
even during dehydration, i.e. at temperatures below (400-500)оС.

Prospects for further research. It has already been noted that calci-
um phosphates, which include hydroxyapatite are of interest for medicine, 
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particularly, for dentistry and orthopedics. Amorphized materials obtained 
during the implementation have advantages in this respect - due to their 
nature they have to be highly bioactive and easily assimilated by organ-
ism. The presence of diphosphate can affect the efficiency of materials in 
the biomedical terms. Another possible area of practical use of amorphous 
apatite-containing substances is ecology. Amorphous calcium phosphates 
having a large specific surface area and having a high affinity for multiva-
lent metals should show sorption activity to polyvalent metals. Amorphous 
apatite-containing substances also bind some kinds of radionuclides in 
aqueous solutions.
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CALCIUM PHOSPHATES PRECIPITATED FROM WATER
SOLUTIONS OF SODIUM HYDRO-MONOPHOSPHATE AND

DIFOSPHATE

Batyrbaeva A.A., Kabytaeva A.K.
Al-Farabi Kazakh National University, Almaty

Introduction: Amorphous phosphoric acid calcium salts are close in 
their chemical composition to natural bone tissues and are widely used for 
their treatment, the manufacture of bone implants and prostheses. In the 
Republic of Kazakhstan, where the significant stocks of apatites are con-
centrated, there is a need to organize the large-scale production of ma-
terials based on nanocrystalline hydroxyapatite. As chemical methods for 
the production of hydroxoapatite there are exchange reactions between 
soluble monophosphates and calcium salts, which until recently have not 
been studied. 

The composition and structure of calcium phosphate substances 
formed from aqueous solutions as a result of the exchange reactions be-
tween sodium monophosphate and calcium chloride in the presence of 
the inhibitor of crystallization of hydroxoapatite – sodium diphosphate were 
studied.

Materials and methods: In the work aqueous solutions of sodium di-
phosphate Na4P2O7 and sodium hydromonophosphate were used. In or-
der to obtain products, aqueous phosphate solutions were mixed with each 
other in the required proportions and treated with calcium chloride solution 
of the same concentration. At the same time, one of the reagents was slow-
ly added dropwise to the solution of the other one with intensive stirring. The 
acidic index of the medium was maintained at pH 8, and there was room 
temperature. Precipitated in the form of aqueous suspensions substances 
were subjected to repeated washing with distilled water until the absence 
of Cl- ions in the wash waters. After that, the suspensions were settled for 1-2 
days, separated from water, first by decanting, and then on a glass porous 
filter. The substances dried at 60-80 oС were analyzed by X-ray phase anal-
ysis and IR spectroscopy. 

Results:  The consequence of exchange reactions of sodium hydromo-
nophosphate and diphosphate with a solution of calcium chloride is also 
the formation of suspensions, which during separation separate into two 
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layers –  pure solvent and more concentrated suspension. Substances ob-
tained from a solution of sodium hydromonmonophosphate in the presence 
of sodium diphosphate precipitate much more slowly than the product 
formed from a solution containing only hydromonophosphate.

X-ray diffraction analysis shows that the product obtained from a solu-
tion containing only sodium hydromonophosphate is crystalline hydroxoap-
atite. 

In the presence of a small amount of sodium diphosphate, partially 
amorphized substances form from the solutions. From the solutions richer 
in diphosphate, with the molar ratio Na4P2O7 / (Na4P2O7 + Na2HPO4) equal 
to 0.2-0.4 – only amorphous products. Based on the synthesis conditions, it 
was to be expected that the molecular basis of precipitated amorphous 
products should be hydroxoapatite and calcium diphosphate. The results 
of the IR spectroscopic study showed that the content of hydroxoapatite, 
as an individual substance, in products decreases rapidly as the amount of 
diphosphate in the initial solutions increases. One of the possible explana-
tions for this is the binding of monophosphate groups PO4 of apatite with 
diphosphate anions P2O7

4- via Ca2+ cations. The second one is screening the 
surface of small particles of hydroxoapatite with diphosphate molecules. 
Unfortunately, the final conclusion about the actual structure of the copre-
cipitation products can be made only after more detailed studies, for ex-
ample, using the 31P solid-state NMR method. 

Prospects for further research: The ideas obtained in the work will be 
useful in the creation of new amorphous materials based on calcium phos-
phates, and the proposed technology can be practically realized for the 
production of amorphous apatites. The obtained materials can be used in 
medicine as restorative materials and precursors of bioceramics, and also 
as sorbents. 
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Introduction: Currently, the theory of microbial biofilms (BF), or the asso-
ciation of microbial communities has replaced the plankton forms concept 
of the microbial pathogen of purulent-inflammatory diseases[1].

Microorganisms in the BF are able to withstand external factors of ag-
gression, including ultraviolet radiation, dehydration, antibiotics, disinfec-
tants and immune protection factors. Many aspects of the functioning of 
this multilevel system are still not studied. The factors contributing to the de-
struction of BF are also not completely defined. Thus, there is a need to ap-
ply new approaches to the treatment of  BF infections.[2]

 The aim of the study was to assess the effectiveness of the use of differ-
ent antiseptics and enzymes on the exopolymer matrix of bacterial BF.

Materials and methods: Using the methods of cultivation and study of 
microbial BF, the properties of 30 clinical isolates, retrieved from patients suf-
fering from purulent-inflammatory diseases were studied. 6 different types 
of pathogens were identified. Exopolymer matrices were grown from these 
isolates and working solutions were prepared by the standard method.

As reagents for which spectrophotometric analysis of the efficiency 
their disruptive action against the exopolymer matrices was carried out on, 
we used dimethylsulfoxide 25% (DMSO), hydrogen peroxide 3%, chlorhexi-
dine 2% and 0.05%, acetylcysteine. These substances were used in clinically 
accepted concentrations. We also evaluated the effect of a number of 
enzymes  against BF matrices : proteinase K, type I, hyaluronidase, deoxy-
ribonuclease, trypsin, and alpha-amylase. These enzymes were used as a 
0.1% solutions. The reaction mixture consisted of 0.15 ml of one of the above 
substances and 0.3 ml of a working suspension of the exopolymer BF matrix.

To prepare the working suspension, the unfrozen matrix suspension was 
diluted with a 0.9% NaCl solution to an optical density of 2.5 units on a multi-
channel spectrophotometer at a wavelength of 492 nm and then0.15 ml of 
suspension was placed in a well of a 96-well flat-bottom ELISA plate. Further, 
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a 0.1 M solution of phosphate buffer pH 7.4 was added to the suspension 
until an optical density of 2 units. In 1 ml of the working suspension, 12.2 mg 
of a dry matrix and 0.1 mg Congo red were contained. As a preservative, 
sodium azide 2 mg / ml was added to the suspension.

After incubating for 24 hours at 37 °C., the reaction mixture was cen-
trifuged for 10 minutes at 10,000 rpm (7930 g) to precipitate undissolved 
matrix components. Then 0.15 ml of the supernatant was transferred into the 
wells of a flat-bottomed plate for ELISA.

Further, the increasing optical density of the supernatant were taken 
into account on a multichannel spectrophotometer at a wavelength of 
492 nm in comparison with negative control samples, where 0.9% NaCl was 
used instead of the working suspension.

The activity level was estimated in terms of optical density according 
to the formula:

ACT=(0,101 + 11,04*[Еop – Еc])2, where
Еop - the optical density of the supernatant in the working suspension;
Еc - the optical density of the supernatant in the control samples.
It is important to note that the correlation of the optical density of the 

solution on Congo red concentration is linear.
To compare the reliability of the difference in the data in different 

groups, the Mann-Whitney test was used. Statistical processing of the ob-
tained results was carried out using the programs Biostat, Statgraphics Plus, 
Statistica Version 10.

Results. The 25% solution of DMSO and proteinase K had a significant 
reliable effect on spontaneous decomposition of the exopolymeric matrix 
of BF in the control (p <0.05). The most sensitive pathogens to DMSO (89.55, 
65.81-101.5, n = 4) and proteinase K (43.96, 27.7-52.76, n = 4) were different 
strains of S. mutans. It is also worth noting the high activity of proteinase K 
(28,35, 9,68-49,01, n = 7) on various strains of E. coli.

The lowest activity for DMSO (14.6, 11.75-39, n = 3) was found on differ-
ent strains of P. aeruginosae. In the case of proteinase K, the effect was not 
statistically significant (p> 0.05). It is also worth noting the low effectiveness 
of proteinase K on strains of S. epidermitis (5.05, 3.32-7.2, n = 4).

It was assumed that this effect was achieved due to the multilevel ef-
fect of DMSO on BF, increasing their permeability, and affecting many en-
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zyme systems such as superoxide dismutase, as well as the ability of pro-
teinase K to cleave peptide bonds between amino-acids in proteins of the 
exopolysaccharide matrix of BF[3].

Conclusions and prospects for further research:
1. The resistance of the exopolymer matrix of different bacterial biofilms 

toward various antiseptics and enzymes is interspecific and intraspecif-
ic.

2. DMSO and proteinase K were identified as the most active substances, 
which were used on exopolymer matrices of different bacterial bio-
films.

We envisage a chemical analysis of the BP structure in order to de-
termine the regularities of their destruction under the action of various sub-
stances. In particular, the study of the polysaccharide spectrum of the com-
ponents of BP matrices.
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SYNTHESIS AND CHARACTERIZATION OF NEW HYDROGEL MATERIALS BASED 
ON ACRYLIC MONOMERS FOR DRUG DELIVERY

Kazybayeva D.S., Irmukhametova G.S. 
Al-Farabi Kazakh National University, Almaty, Kazakhstan

Introduction: Delivery of drugs to the target organ or even to the tar-
get cell appears to be one of the central problems in pharmacology and 
medicine. Nowadays mucoadhesion is accepted as a promising strategy 
for prolongation of drug residence time and improvement of specific local-
ization for drug delivery systems on various membranes[1-2]. We assume that 
our thiolated materials will provide better mucoadhesion capability due to 
complementary bond formation between mucosa and material[3].

Nanoparticles based on 3-mercaptopropyltrimethoxysilane (3-MPTS) 
were synthesized following the method described in[4]. The yield and con-
centration of these nanoparticles were determined.

Materials and methods: Thiolated hydrogels based on 2-hydroxyeth-
ylmetacrylate (HEMA) and 2-hydroxyethylacrylate (HEA) copolymers struc-
tured with 3-MPTS nanoparticles of different composition have been synthe-
sized by free radical polymerization. Obtained crosslinked copolymers have 
been characterized by FTIR-spectroscopy and iodometry for confirmation 
of thiolation of obtained copolymers. Concentration of thiolated samples 
laid in concentration range 12-46 µmole per g polymer. Size and size distri-
bution of nanoparticles in polymer matrix were investigated by small angle 
X-ray scattering spectroscopy and scanning electron microscopy. Average 
size of nanoparticles incorporated in polymer network was about 60-70 nm. 
Mechanical properties of resulting materials were investigated by compres-
sion test. Thiolation of hydrogels resulted in increasing of their mechanical 
properties.

Retention time of copolymer hydrogels on mucosal surfaces was eval-
uated by “falling liquid method”. It was revealed that increase in concen-
tration of hydrophilic component, nanoparticles content and crosslinking 
agent concentration reflects in an increase of adhesion time of obtained 
hydrogel materials.
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Results: Synthesized hydrogels were estimated as a drug delivery sys-
tem. The metronidazole was loaded into obtained thiolated hydrogels by 
simple absorption method. Drug loading and drug release studies with met-
ronidazole were conducted. It was observed that thiolated samples ab-
sorb more drug than non-thiolated ones. As nanoparticles concentration 
increases metronidazole content rises respectively.

Drug release studies revealed that the higher concentration of 3-MPTS 
nanoparticles in hydrogels results in prolongation of drug release but con-
centration of discharged metronidazole decreases. When hydrophilic com-
ponent in copolymer content increases the concentration and rate of re-
leased metronidazole also growing.

The chemical modification of mucoadhesive polymers via addition of 
various reagents bearing sulfhydryl functional groups leads to broadening 
of their application possibilities. As a result of this research new thiolated 
polymers with improved mucoadhesive properties will be provided. The 
practical significance of the work is to obtain hydrogel materials for drug 
delivery, particularly as a buccal dosage form.
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EXPRESSION OF p53 IN HUMAN BREAST CANCER

Fulga V.
Nicolae Testemitanu” State University of Medicine and Pharmacy, 

Republic of Moldova

Introduction:. p53 is one of the most intriguing potential factors im-
plicated in the metastatic process. It directly controls the transcription of 
genes responsible for cell adhesion, motility, invasion and anoikis. The wild-
type p53 tumor suppressor protein acts in G1 cell cycle and in response to 
DNA damage promotes repairing or cell death. Immunohistochemically this 
protein is not expressed in normal breast, due to its short time of action. Loss 
of its function was associated with poor outcome in breast cancer.   

The aim of present research was to highlight p53 expression in invasive 
breast carcinoma of no special type (NST) and evaluate its role in stratifying 
patients from molecular classification position. As a result most of p53 posi-
tive cases were related to Luminal B subtype.

Materials and Methods: Tumors from 84 patients, paraffin embedded 
as traditionally were immunohistochemically stained for estrogen recep-
tor (clone Er/6F11), progesterone receptor (clone Pr16), human epidermal 
growth factor receptor-2 (HER2/polyclonal), basal cytokeratin CK5 (clone 
XM26), nuclear proteins Ki67 (clone K2) and p53 (p53/DO-7). In all cases a 
Madden modified radical mastectomy was used. The hematoxylin solution, 
Harris modified (HHS32, SigmaAldrich) was used for counterstaining.

The hormone receptors were scored as the percentage of nuclear 
positively stained cells from at least 1000 cells assessed. Was followed the 
guidelines of ER and PR assessment purposed by Allred et al.[1] Cases scored 
+1 to +3 were considered positive. The threshold of positivity was 10%. The 
HER2 status was interpreted according American Society of Clinical Oncol-
ogy recommendations and cases evaluated as +2 and +3 were considered 
positive[2]. Tumors were evaluated also by FISH as international rules recom-
mend (PathVysion HER-2 DNA Probe Kit II, Abbot). Ki67, as well hormone 
receptors were counted by the semi-quantitative method performed by 
Suciu et al.[3]. A 14% threshold was used for Ki67 positivity.
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The CK5 expression was interpreted in accordance with Azoulay et al. 
recommendations, as follow: 0 – no tumor cells stained; +1 – fewer than 10% 
of tumor cells stained; +2 – 10-50% positive tumor cells; +3 – >50% of tumor 
cells stained [4]. Cases evaluated as +1 to +3 were considered positive. 

The p53 was assessed in Yamashita et al. manner:  0 – no specific stain-
ing; +1 – less of 10% tumor cells are p53 positive; +2 – 10-30% of cells express 
p53; 3 – more than 30% exhibit a specific nuclear pattern[5]. 

Molecular subtypes were clustered as Goldhirsch et al. recommend-
ed[6]. 

Results. Tumors were clustered by histological grade as: G1 in 6%/5 cas-
es, G2 found in 45 cases (53.6%) and G3 in 40.5%/34 cases. 

The p53 positive expression was clustered by tumors’ grade of differen-
tiation as: 1case/ 1.2% with G1, 29 cases/34.5% with G2, 21 cases/25% with 
G3. The p53 expression was determined positive in majority of NST tumors – 
51 cases/60.7%. Tumors were considered ER+ in 68 cases/81%, PR+ in 58 cas-
es/69%, HER2+ in 18 cases/21.4% and CK5+ in 11 cases/13.1%. 

ER+ tumors in 40 cases/47.6% were considered p53 positive too. PR+ 
cells in 33 cases/39.3% coexpressed p53, HER2+ tumors exhibited p53 in 15 
cases/17.9% and CK5-p53 coexpression was described in 7 cases/8.3%.

Ki67 was considered positive (≥14) in 50 cases/59.52% of tumors. The 
negative p53 expression was supported in 12 cases/14.3% by a high prolifer-
ation rate and in 21 cases/25% by a Ki67 level less than 14. The positive p53 
cases were a highly proliferating in 45.2% (38 cases) and low proliferating in 
15.5% (13 cases).

The most often developed subtype by tumors was Luminal B (8 cas-
es/9.5% of Luminal B/HER2 and 37 cases/44% of Luminal B/Ki67), followed 
by Luminal A (26 cases/31%) and hormone-negative group (HER2+ with 8 
cases/9.5% and triple-negative subtype in 5 cases/6%). The positive p53 
marker had the highest expression in Luminal B/Ki67 group (27 cases/32.1%), 
followed in diminution by Luminal A (9 cases/10.7%), Luminal B/HER2 (7 cas-
es/8.3%), HER2 (5 cases/6%) and triple-negative (3 cases/3.6%).

The p53 regulates cell proliferation and is considered the “guardian” of 
genome stability. By several transcription-regulating functions, including the 
induction of G1 cell cycle arrest by activation of p21 and by down-regula-
tion of BCL2 it induces the apoptosis in response to irreparable DNA dam-
age. Due to its short life the p53 protein is not detected immunohistochem-
ically in normal tissues. 
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The TP53 gene, which is encoding p53 protein, is considered as the 
most frequently (more than 50%) mutated gene in human cancers. In case 
of breast cancers about one-third of cases have mutations in the TP53 gene, 
which are associated with high histological grade and clinical aggressive-
ness. In the present study have been described a higher (51 cases/60.7%) 
expression of p53 by NST carcinomas. 

Most of TP53 alterations found in breast carcinomas are point muta-
tions leading to the synthesis of a stable, mal-functional, and non-degrad-
able protein that accumulates in tumor cells. The result of these mutations 
is detected by immunohistochemical assays as a nuclear accumulation of 
the protein. 

By Yamashita et al. the expression of p53 is associated with a poor 
prognosis in breast cancer[5]. The authors determined a significant correla-
tion of p53 with HER2 and Ki67 level, in detriment of overall survival. Our 
study confirms the positive association of p53 expression with the prolifera-
tion activity of tumors, Ki67 measured.

Silwal-Pandit et al. demonstrated that TP53 mutations have a differ-
ent clinical relevance in molecular subtypes of breast cancer and suggest 
diverse roles for TP53 in the biology of breast cancer development[7]. TP53 
mutations were associated with increased mortality of patients with Luminal 
B, HER2-enriched and Normal-like tumors, but not in case of patients with Lu-
minal A and Basal-like tumors. Plus, the presence of p53 was found to be an 
independent marker of poor prognosis in estrogen receptor-positive cases. 
Unfortunately, in the present study the majority of p53 positive expressions 
were related to Luminal B tumors. 

Breast carcinomas of no special type prefer to express p53 protein. 
p53 positive tumors are highly proliferative one and like to coexpress ER, PR 
receptors. Most of p53 positive carcinomas have a Luminal B signature.
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PHOSPHOLIPIDS AS BIOMARKERS OF EXPOSURE TO INFRARED 
LASER RADIATION

Sharipov K. O., Bulygin K.A., Zhakypbekova S.S.
Kazakh National Medical University named after S.D. Asfendiyarov,

Almaty, Kazakhstan

Introduction:. It is known that phospholipids (PL) are the main compo-
nents of biological membranes and are sensitive to low-intensity laser radia-
tion, and this indicates the potential influence of this physical factor on the 
level of biological membranes[1, 2].

Materials and methods. To explore the effects on the organism infrared 
laser light (IRL) a portable laser device “Orion” was used, which generates 
infrared laser light with a wavelength 0.89 microns. The radiation dose in 
one session (300 seconds exposure) made up 1.95 j/cm2. As the object of 
research for adult rabbits-males of Chinchilla breed. The effects of laser ra-
diation carried out contact in the region of the liver. The irradiated area was 
previously epilated and conditionally divided into four zones for the purpose 
of uniform irradiation of the whole body. Each zone was subjected to irradi-
ation for 1 minute 15 seconds (total time of irradiation of the liver - 5 minutes 
in a single session).

Phospholipids fractionated on a micro plate in a thin layer of silica gel in 
the solvent system chloroform – methanol – ammonia in the ratio of 60:35:5. 
Spots of PL were identified with the help of witnesses, use of color and value 
in the mobility of the individual fractions(2).

Results: Distribution of PL in the ascending order of mobility of the frac-
tions from the start was the following: lysophosphatidylcholine (LPH), phos-
phatidylserine (PS), sphingomyelin, phosphatidylcholine, phosphatidyletha-
nolamine, polyglycerophosphatide, or cardiolipin and phosphatidic acid. 
The composition of the total lipid phosphorus was part of the fraction re-
maining at the start, which relates to α-glycerophosphate[2].

The infrared laser radiation led to a negative change in the information 
indicators of the phospholipid composition of the liver in the period of after-
effect characterized by the increase in information entropy and decrease 
in redundancy. 
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As shown by the results of our research, the most mobile fraction fluores-
cence when exposed to IRL turned out to be a fraction of PS. The irradiation 
of the IRL level of this fraction in the liver was increased in all studied periods. 
Dynamics of informational indicators on exposure to radiation of IRL reflects 
the presence of information noise in the system of liver PL. According to in-
formation theory, this phenomenon is accompanied by a disorganization of 
the system, the predominance in it of the destructive processes[3].

It is known that the major catabolic process of the PL system is lipoperox-
idation (LPO) included membrane PL. Phosphatidylserine is one of the most 
unsaturated PL. Lysoform of PS is formed during LPO. Chromatography is on 
a “track” of the PS located near the start and close to LPH. In essence, PS is 
the first fraction after LPH. It is known that all of literally have a small value of 
mobility and are located close from the start. Lysoform of PS is not detected 
in the methodology used for determining of the fractional PL composition, 
which may be associated with minority of lysoform of PS and its closest prox-
imity to the start. 

Thus, the analysis of information indicators of liver phospholipid composi-
tion during exposure to IRL allowed us to conclude that the negativity of the 
identified changes observed and they can be associated with the intensifi-
cation of LPO. 

However, the nature of changes of the membranes PL composition 
which observed under the action of laser radiation was not mean the stan-
dard reactions. Changes can be mixed in various organs and carry different 
pattern associated with performing of specific functions of an organ, and 
also depend on the parameters of infrared radiation.

Conclusions. Measure of the concentration of total lipid phosphorus, the 
content of individual fractions of PL in biological material can reflect the 
character of influence of laser radiation on cell membranes as well as on 
the body.

The information entropy and redundancy allow to conclude the reac-
tion of the organism in response on IRL.
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PARAMETERS OF PERIPHERAL BLOOD IN WOMEN AT RISK OF OVARIAN 
HYPERSTIMULATION SYNDROME

Kopijka V.V., Bekasova O.F., Ivanova K.D.
Zaporizhzhya National University, Ukraine

Introduction: Assistive reproductive technologies are widely used in 
the treatment of infertility. One of these methods is in vitro (extracorporal) 
fertilization. Its main task is to stimulate superovulation and to obtain a sufficient 
number of mature follicles (oocytes) for further artificial insemination (instead 
of one that normally forms in an unstimulated natural cycle). However, 
controlled hormonal stimulation of the ovaries can be complicated by 
the development of ovarian hyperstimulation syndrome (OHSS). This is the 
excessive systemic reaction to the hormonal stimulation of the ovaries, which 
is characterized by a wide range of clinical and laboratory manifestations. 
Nowadays, there is no clearly defined prognostic factor of OHSS.

Materials and methods: The aim of the study was to evaluate the 
prognostic value of the clinical and immunological parameters of peripheral 
blood in the development of OHSS in conditions of using assisted reproductive 
technologies.

Results: Peripheral blood samples (stabilized with heparin, 20 units/ml) 
were obtained immediately after puncture of the follicles in 59 women (20-
45 years) who underwent controlled hormonal stimulation of the ovaries by 
a short protocol. For the distribution of the patients surveyed, were guided 
by data from an ultrasound examination of the ovaries. Up to 10 follicles 
were formed (control group, without risk of development of OHSS, group 
1) in 42 of 59 women, 10 or more follicles (a research group with the risk of 
developing OHSS) were formed in 17 women. Among 17 patients from the 
risk group of OHSS further clinical manifestations of OHSS were not realized 
(group 2) in 14 women,  and clinical signs of OHSS (group 3) were found in 
3 women.

According to the results of the study (Table 1), in the complex of 
prognostic laboratory criteria for the development of the OHSS, according 
to our data, it is possible to relate:

1) compared to the control group - formation of more than 10 follicles; 
moderate leukocytosis, mainly due to segmented neutrophils, but without 
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the development of inflammatory reactions (physiological level of C-reactive 
protein), an increase in the level of progesterone (7 times), estradiol (5 times), 
cortisol (1,3 times); an increase in small (CL≤6,0 μm) and a sharp decrease in 
large size classes of lymphocytes (CL≥10 μm) and in 2 times - in the level of 
blast transformation reaction of lymphocytes (RBTL);

2) compared to people at risk of developing OHSS - forming more than 
17 follicles, increasing the level of progesterone and estradiol (more than in 
2 times), cortisol (1,2 times), an increase in small (CL≤6,0 μm) and a sharp 
decrease in large size classes of lymphocytes (CL≥10,0 μm).

Table 1 - Laboratory parameters of peripheral blood in women with 
ovarian hyperstimulation syndrome

Indicator
(presented as median and per-

centiles 25,00 and 75,00)

1st group

Without 
the risk of 

developing OHSS
(control group)

n = 42
OHSS did not 

develop 
(«the risk of 

developing OHSS»)
n=14

With the risk of OHSS

The 
development 

of OHSS
(«OHSS»)

n=3

2nd group 3rd group

Number of 
follicles ct. 5,00

(4,00; 7,00)
14,00 *

(13,00; 17,00)
23,00 *,**

(17,00; 35,00)

Leukocytes g/l 7,35
(6,25; 8,30)

9,05 *
(8,75; 11,00)

11,55 *
(9,50; 12,00)

C-reactive 
protein mg/l <6,00 <6,00 <6,00

Segmented neu-
trophils

% 58,80
(53,50; 63,70)

60,90
(58,40; 63,80)

57,50
(53,80; 74,40)

g/l 4,36
(3,61; 5,03)

6,41*
(5,14; 7,02)

6,21*
(5,46; 8,93)

Monocytes
% 5,50

(4,50; 6,60)
6,40

(5,40; 6,70)
4,90

(2,50; 5,30)

х109/l 0,41
(0,31; 0,54) 

0,67 *
(0,48; 0,74; )

0,59
(0,24; 0,61)

Lymphocytes
% 33,00

(25,40; 36,70)
29,70

(24,30; 32,80)
31,30

(19,70; 36,50)

х109/l 2,10
(1,60; 3,06)

2,67
(2,16; 3,34)

3,47
(2,36; 3,62)

Cytomorphometric indicators of peripheral blood lymphocytes

CL≤6,0 μm 
% 1,00

(0,00; 2,00)
0,50

(0,00; 1,00)
47,00 *, **

(3,00; 50,50)

х109/l 0,02
(0,00; 0,04)

0,01
(0,00; 0,04)

1,63
(0,07;1,83)*,**
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CL 7-9 μm 
% 46,00

(36,50; 60,00)
38,00

(21,50; 47,00)
46,50

(44,50; 50,50)

х109/l 0,91
(0,67; 1,41)

1,06
(0,80; 1,37)

1,61
(0,10; 1,75)

CL≥10,0 μm 
% 54,00

(33,50; 63,50)
62,00

(52,00; 77,50)
5,00 *, **

(5,00; 50,50)

х109/l 0,85
(0,55; 1,75)

1,74
(0,91; 2,12)

0,18
(0,17; 1,19)

The average 
diameter of the 

lymphocyte
μm 10,23

(9,26; 10,87)
10,02

(9,78; 10,64)
6,85 *, **

(6,80; 9,60)

RBTL on the PHA % 79,50
(51,00; 82,50)

44,00*
(28,50; 59,50)

36,50*
(23,50; 49,50)

Level of peripheral blood hormones 

Progesterone nmol/l 11,20
(6,21; 24,40)

37,40 *
(28,00; 59,50)

83,00 *
(57,60; 227,00)

Estradiol pmol/l 2076,00
(1233,00; 3800,00)

4514,00
(2933,00; 6831,00)

10410,00 *, **
(7427,00; 
30260,00)

Cortisol nmol/l 315,80
(297,70; 391,00)

331,00
(299,00; 394,00)

418,80 *, **
(397,00; 511,00)

Notes. * - the indicator is statistically significant (p≤0,05) differs from the 
CG data; ** - the indicator is statistically significant (p≤0,05) differs from the 
data of the group with the risk of developing OHSS. 

In further studies are needed to establish features of the follicular 
fluid parameters of women after hormonal stimulation in order to search 
for and expand knowledge about the earliest laboratory markers for the 
development of the ovarian hyperstimulation syndrome. Further study of 
the dynamics of cytomorphometric lymphocyte indicators and the level of 
RBTL on PHA according to the pathogenetic approach can be used for as-
sessment of the state of the immune system (Kopiika V.V., 2004).
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ENZYMOTHERAPY IN PATIENTS WITH INFLAMMATORY PROCESSES IN 
ORO-MAXILOFACIAL REGION

Cotorobai V.V., Levco S.I.
State University of Medicine and Pharmacy “Nicolae Testemitanu”, 

Republic of Moldova

Introduction:: Various studies showed that millions of people are af-
fected by inflammatory processes in the oro-maxillofacial region which can 
have different forms depending on place, virulence of causal germs, and, 
features of the immune system. Apart from the fact that the affected per-
sons lose their temporary work capacity, these conditions often lead to se-
vere complications which can be fatal. Further improvement of the complex 
treatment lead to the better quality of life of patients. Traditional antibiotic 
therapy with broad spectrum antibitics is related to the risk of the resistancy 
and immunosuppression. The aim of this work was to investigate the effect 
of proteolytic enzymes on inflammatory processes in the oro-maxilo-facial 
region, their effect on the clinical course of the disease.

Materials and methods: The following methods were used: 1.Admin-
istration of proteolytic enzymes along with complex treatment, laboratory 
analysis assessment compared to the results of patients who were not ad-
ministered enzymes.

2.Analysis of the dynamics of inflammatory processes in the oro-maxi-
lo-facial region of patients receiving proteolytic enzymes compared to pa-
tients who did not receive enzymes. Additinally literature review was used 
to compare with the obtained results. 5 patients from the OMF Surgery De-
partment with inflammatory processes of the OMF region were included in 
the study. Standard clinical and paracliical methods of the examination 
were used. Trypsin Cristalline was used as the enzyme additionally to the 
standard treatment.  Tripsin is an enzyme that is active for PH 5-8. It has the 
ability to break down areas of dead tissue, fibrosis, exudates and viscous 
secretions. This ferment is neutral and harmless for healthy tissue, due to the 
fact that these tissues contain trypsin inhibitors. This mechanism makes this 
concoction to have anti-inflammatory and decongestant properties on the 
grounds that inflammation factors are complex proteins or high molecular 
weight peptides (bradykinin, serotonin, necrotic products) that are degrad-
ed by Tripsin to simpler and less harmful links. 
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Results. Systemic administration of proteolytic enzymes has been shown 
to be very effective and harmless. There has been a significant reduction in 
inflammation, and improved blood flow has led to speeding up the tissue 
regeneration processes by transporting nutrients to the affected areas. Last 
but not least, a key effect such as stimulating the immune system should 
also be mentioned. In patients receiving proteolytic enzymes, a more rapid 
improvement in symptomatology characteristic for inflammatory processes 
is observed. By comparing the results of the laboratory examinations, de-
crease in the number of leukocytes was more pronounced in patients with 
enzyme therapy.
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ANATOMY AND HISTOLOGY OF THYROID GLAND OF THE HEDGEHOG 
(ERINACEUS CONCOLOR) IN BELARUS

Fiadotau D.N.
Vitebsk State Academy of Veterinary Medicine, Republic of Belarus

Introduction. High dynamic activity and the energy status of the body of 
hedgehog is largely determined by the functioning of the endocrine glands, 
namely the thyroid gland, which can also act as a morphological indicator 
of the surrounding environment in which the organism lives. The purpose of 
the research was to identify anatomical and histological features of thyroid 
structure in the hedgehog (Erinaceus concolor Linnaeus, 1758) in Belarus.

Materials and Methods. The study was conducted in the laboratory of 
histology course. Material was collected in the Vitebsk region. Histological 
and morphometric methods were used. Glands were fixed in a mixture and 
subjected Rouge poured into paraffin. Histological sections were stained for 
scoping study with hematoxylin-eosin. Measurements and microphotogra-
phy of the structural elements of thyroid glands were performed with light 
microscope «Olympus» BX-41 with digital camera. 

Results: It was found that the thyroid gland in hedgehog has paired 
compact body, consisting of two (right and left) lobes interconnected with 
isthmus. Their form is drop-like, caudally narrowed. The thyroid gland is fixed 
by the connective tissue and the isthmus is on the sides of the trachea. 
Right and left lobes are located symmetrically: cranial reach the thyroid 
cartilage, and caudal - 6th tracheal rings (at 2 - 4th cervical vertebra). A 
thin connective gland isthmus extends from the caudal lobes and reaches 
the level of 7 - 8 th tracheal ring. Thyroid hedgehog, like a mole, in contact 
with sternothyroid muscle, where close by common carotid artery and va-
gosympathetic trunk. The blood supply to the body at the expense of the 
thyroid artery, which divides into two branches - cranial and caudal. 

Morphometric measurements of the right and the left lobe are iden-
tical to each other. The absolute mass of the right lobe of 0,07 ± 0,011 g, 
length - 0,62 ± 0,098 cm, width - 0,25 ± 0,001 cm, thickness - 0,20 ± 0,016 cm 
absolute mass of the left lobe of 0,07 ± 0,014 g length - 0,62 ± 0,011 cm, width 
- 0,30 ± 0,001 cm, thickness - 0,20 ± 0,095 cm. 

Histological thyroid hedgehog found that organ parenchyma, as well 
as at a mole represented by all classical structural elements. Follicular cells 



Biological Markers in Fundamental and Clinical Medicine. – Vol.1, №4. – 2017. ISSN  2570-5911 (Print); ISSN  2570-5903 (On-Line)
DOI: 10.29256/v.01.04.2017.escbm01-22

64

cubic form, is formed for each follicle wall, their height is 3,75 ± 0,214 mi-
crometer. Kernels thyroid epithelium round shape and located in the center 
of the cell. Most nuclei containing 2, and sometimes 4 nucleolus, indicating 
that the cells actively participate in protein synthesis processes. C-cells are lo-
cated throughout the gland in the form of islands – inter follicular position. The 
rounded shape C-cells are rare. Nuclei usually oval, rarely rounded, and usu-
ally somewhat larger and lighter nuclei follicular cells. The nucleus contains 1 
- 3 nucleolus. The granules are evenly distributed in the cytoplasm of C-cells. 
The incidence of thyroid follicular hedgehog diverse, it is dominated by small 
follicles with a diameter 18,22 ± 1,366 micrometer, medium and large follicles 
are rare and are located beneath the capsule on the body periphery. The 
follicles are partially filled with colloid together tightly are not adjacent, due 
to the large number of inter-follicular islands or pads Sanderson. The latter 
are typically follicular cells at different stages of differentiation, among which 
are follicles consisting of 6 - 8 cells. Inter-follicular connective tissue, forming a 
broad layer between follicles with passing them vessels and nerves in the thy-
roid gland hedgehog is well developed, unlike a mole. Consequently, for the 
Belarus hedgehog characteristic trabecular type, follicular thyroid structure, 
unlike other mammals, which often is characterized by follicular and trabecu-
lar type. The reported type of thyroid structure hedgehog is different from the 
most common - the classic change of epithelial-stromal relations in favor of 
increasing the area inter-follicular islands.

Conclusion. The data obtained can be used for the purpose of forming 
and the subsequent enrichment of the fundamental base of information on 
morph functional characteristics of the endocrine glands in the various as-
pects of wild animals for the formation of a set of indicators and morphomet-
ric database, reflecting the state of the thyroid gland of animals in specific 
environmental and territorial conditions of their habitat, feeding and breed-
ing.
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