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TECHNOLOGY OF MICROCONTACT PRINTING FOR ABNORMAL PRION
PROTEIN (PRPSC) DETECTION

Astashonok A.N., Rubanik L.V., Poleshchuk N.N., Zhavnerko G.K.
Republican Research Centre for Epidemiology and Microbiology
Minsk, Republic of Belarus

E-mail: micro.87@mail.ru
Web-site: www.belriem.by

Purpose: The technology is used for ultrasensitive detection prion protein (PrP%) in
biological samples (blood, cerebrospinal fluid, etc.) on locally touch activated silicon surface by using
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atomic force microscopy.

Application:
medical virology
neurodegenerative diseases
laboratory diagnostics
biosensors and biochips technology
nanotechnology

Technical characteristics of technology:
For immobilization detected antigen (PrP=°) is used silicon surface
" Hydrophilic and resistant to detergent
" for increase sensitivity: prepared additional monomolecular BSA (bovine serum albumin) touch
film (thickness 6+0,4 nm)
" for detection prion protein from the samples: immobilized monoclonal anti-prion antibodies
= thickness film after PrPS® deposited become 26+0,5 nm)

Operating characteristics of solutions:
" Used solid silicon surface
. Area of immobilized BSA (comparison protein) touch film is 100:100 pm
. Concentration of monoclonal anti-prion antibodies (protein recognition) is 0,0001 mg/ml

Advantages of the technology:
" Technology is ecologically safe
. Can used for lifetime and post-mortem diagnostics of the prion disease and other
neurodegenerative disorders
. posibilility for detection PrP¢ in quantities (10™*2 pikogramm/ml) using tissue biopsy or blood
samples

Intellectual property:
the technology is protected by Belarussian patent

Forms of cooperation:
technology sale, production of solutions on order.
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DRUGS BASED ON MODIFIED POLYSACCHARIDES FOR THE LOCAL
CHEMOTHERAPY OF MALIGNANT TUMORS

Pavel M. Bychkovsky?, Tatiana L. Yurkshtovich?, Nikolai K. Yurkshtovich?
'Educational and Scientific Production Republican Unitary Enterprise “Unitehprom BSU”
2Belarusian State University, Research Institute for Physical Chemical Problems

Minsk, Republic of Belarus

E-mail: bychkovsky@tut.by
Web-site: www.unitehprom.by

In Belarusian State University were implemented productions of the next pharmaceutical
products (developed in Research Institute for Physical Chemical Problems of the Belarusian State
University):

Antitumor drug “Temodeks”

Temodeks is the original hydrogel substance for the production of the antitumoral drug for the
local chemotherapy of malignant tumors of the brain, melanoma and other localizations of tumor
process. Alkylating cytotoxical effect provided due to presence of temozolomide in the drug. A
preparation in the form of sterile powders for the preparation of the gel. The product is temozolomide
immobilized on a specially synthesized crosslinked gelling dextran phosphate, intended for local
chemotherapy of malignant brain tumors. The cavity formed after surgical removal of the brain tumor
is filled with the gel. Gelled state provides full access to all areas, providing, at the same time,
complete destruction of the remaining tumor cells. Clinical testing of Temodeks as a means of local
chemotherapy in patients with cerebral gliomas (Grade I1-1V) are carried out on the base of City
Emergency hospital. A good tolerance of the implantation of the drug was established. It is proved
that use of Temodeks as a local chemotherapy drug of brain tumors extended the life of patients,
duration of disease-free period, improve quality of life. Full cycle production of the substance
Temodeks will be implemented in UE “Unitehprom BSU”, including the synthesys of the active
component (Temozolomide) and the polymer carrier.

Antitumor drug “Prospidelong”

Prospidelong is the original hydrogel antitumoral drug with prolonged action for the
interperitoneal treatment of the patients with disseminated cancer of the stomach. A preparation in
the form of sterile powders for the preparation of the gel. Represents prospidium chloride
immobilized on a specially synthesized gelling mixed ether of dextrane containing phosphoric acid
and carbonates groups. According to preclinical testing has a high and sustained anti-tumor activity,
characterized by a rather low toxicity parameters. The organization of the full cycle production of the
substance and the final dosage form of Prospidelong, including the active component (prospidium
chloride) and polymer carrier (mixed phosphoric acid and carbamate dextrane ester), is planned in
UE “Unitehprom BSU”.

Antitumor drug “Cisplacel”

«Cisplacel» — domestic anti-tumor drug with prolonged action for local chemotherapy of
malignant brain tumors and head and neck tumors, malignant tumors of the mouth, tongue, nose and
paranasal sinuses.Prolonged cytostatic effect is ensured due to cisplatin immobilized by oxidized
cellulose. The drug inhibits the biosynthesis of DNA, provides targeted traffic cytostatic in the
damaged organ. Using of the «Cisplacel» can reduce the dose of cytostatic and reduce the toxic load
on the organism of patient. According to PI «RSPC of Oncology and Medical Radiology N.N.




Alexandrov» MPH RB local application of drug «Cisplacel» after non-radical resection of primary
and recurrent head and neck tumors leads to complete recovery of 51% of patients, reduce recurrence
of by 25-40 % compared with traditional treatment. According to the results of clinical trials
implantation of the drug «Cisplacel» in the area of surgically resected low-differentiated gliomas of
the brain (Grade I11-1V) followed by radiation therapy prolongs life of patients more than 2 times
(from 211,0+£21,4 to 427,5+£28,4 days)
Competitive advantage (in comparison with traditional treatment):

- cytostatic targeted traffic in the area of the affected organ;

- prolongation of the therapeutic effect;

- effect of radiotherapy potentiation;

- ensuring of hemostasis;

- decrease the total dose of cytostatic and reduction toxic stress on the body;

- full biodegradation after implantation.
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DESIGN AND IMPLEMENTATION OF A RF SENSOR WITH SINGLE-CHANNEL AND
NONORTHOGONAL I1Q SIGNALS FOR NON-CONTACTING MONITORING

Hongrui Bo?, Lisheng Xu?, Jinye Zhao?, Yue Zhao, Yuanzhu Dou?
! Department of Electrical Engineering, Sino-Dutch Biomedical and Information Engineering
School Northeastern University, Shenyang, Liaoning Province, 110819, China
2XIKANG ALPS Technology Co. Ltd, Shenyang, Liaoning Province, 110179, China

E-mail: xuls@bmie.neu.edu.cn

Abstract. In this article, a design of RF (radio frequency) sensor which is based on PCB (Printed
Circuit Board) antenna for monitoring physiological parameters is proposed. In order to remotely
monitor the activities of heartbeat, respiration and body movement, this article designed and
implemented a RF sensor with single-channel and nonorthogonal 1Q signals whose working central
frequency is 2.4 GHz. Considering of low cost, simple structure and the ease of fabrication, the
antenna is designed to be integrated into a circuit on a PCB to form a single antenna system. The gain
of the sensor is 7.7 dB. The return loss is -22.7dB at 2.4GHz and the directionality of the antenna is
satisfactory for monitoring vital signals. After simulation and some experiments, it was validated that
the sensor could detect the respiration and movements signals.

Index Terms: Non-contact RF sensor, Yagi antenna, nonorthogonal 1Q signals, Monitoring
physiological parameters.

I. INTRODUCTION

The cost in healthcare is an important portion of each government’s budget and it’s increasing
rapidly every year. In America, it is estimated that one hundred million Americans suffer from chronic
diseases including heart disease, lung disorders, and diabetes, and the treatment for these conditions
accounts for three-fourths of total US healthcare costs [I]. If there is a way that can prevent the disease
at a very early state, the costs of healthcare will be limited. With the advent of big data, daily vital
signs become very essential for disease prevention and medical diagnosis. By analyzing daily
physiological parameters, doctors are able to diagnose the illness accurately. Monitoring sleeping
infants can reduce the mortality of Sudden Infant Death Syndrome (SIDS) [2]. Consequently, there
is a growing market for appliances which allow monitoring daily health parameters for convenience
and cost reduction [3].

Among most of the existing devices, wearable devices can detect our daily physiological
parameters precisely. However, considering the coherence and conveniences are not suited for our
daily monitoring of physiological signals. Wearable devices take a lot of space and limit wearers’
action. Furthermore, most people may be shameful to wear equipment every day [4].

Therefore, there is a great demand for monitoring physiological parameters expediently and with
low costs in our daily lives [5-6]. Recently, a wireless bio-radar sensor, fabricated using Doppler theory,
has drawn a great deal of attention as a non-contact monitoring system for human healthcare and vital-
sign monitoring, such as in cardiopulmonary monitoring for sleep apnea syndrome detection [7]. Since
the 1970s, microwave Doppler radar has drawn attention for new applications on human healthcare
because it offers a non-contact alternative for healthcare monitoring, such as physiologic movement,
volume change sensing, life detection for finding human subjects trapped in earthquake rubble [8-9],
and cardiopulmonary monitoring for sleep apnea syndrome detection [10-11]. Remote non-contact
detection of vital signs, i.e., the respiration and heartbeat, based on microwave Doppler phase
modulation effect has been studied for many years [12].



Nevertheless, Doppler radar used for detecting vital signs has not been commoditized available
and is still under studying. The most important limitation in Doppler radar measurement of periodic
motion is the presence of null detection points [13]. When vital signs become weak and with a lot of
background noise caused by walking and talking of people nearby, it will be hard for the radar sensor
to detect the relative weak vital sign signals from high level background noise, unless smaller carrier
wavelength is used to improve the sensitivity [14]. In consequence, single-channel receivers cannot
be used and a multiple antenna system is required, which means the Doppler radar system is always
complex [15-16].

In summary, there is a huge market for a new kind of sensor which can ensure simple structure,
accurate detecting. Compared with Doppler radar, this article analyzed and designed a RF sensor
working at the 2.4 GHz for monitoring physiological parameters, which can form a single-antenna
system. In principle, our antenna detects movements by the shift of phases however Doppler radar
detects movements by the change of frequency [17]. Therefore, our antenna can form a single-antenna
system and provide a high accuracy detecting method with low noises [18]. Due to the ease production
of PCB antenna, our design also ensures the possibility of mass production with low costs.

1. PRINCIPLEOF DETECTING MOTIONBY MICROWAVE

According to the microwave principle, the phase of signal and the location of the time-varying
moving target will be modulated in a linear scale and reflected again by a time-varying moving target
whose rate close to zero. A human body’s periodic breathing speed compared with the
electromagnetic wave speed almost close to zero in quiet state. Therefore, A microwave radar targets
in thoracic will receive the phase modulation signal with time varying movement of thoracic position
similar to launch signal. This signal contains information with breathing and heartbeat. According to
this principle, the RF sensor is designed.

For single frequency microwave radar, signal can be expressed as follows:

S(t) = Aq cos(2mft + ¢ (1)) (2-1)

The total distance that Radar signal comes from the transmitting antenna to the receiving

antenna is 2d(t) = 2d, + 2x(t), so the echo signal is launched by the body as follows:

_@ aw)
Sp(t)=cos[2mf(t — i )+ ¢<t—Lc)> (2-2)

d(t)) d(t)

The chest movement cycle caused by breathing is T > 70, so inx(t— ——=can be

neglected. So the received echo signal can be expressed as follows:
Sr(t) = cos [Ztht - 4nd° - 47m(t)) + ¢ ( Zd")] (2-3)

By contrasting this function with (2-1), we found that the received radar echo signal is very
similar with the transmitting signal. The reason is the phase of the echo signal is modulated by ups
and downs of the thorax movement, as well as the delay caused by the distance between people and
radar.

After the echo signal and the local oscillator signal are mixing demodulation and low-pass
filtering, we can get the following baseband signalBD(t):

BD(t) = cos(8 + =2 + A (1)) (2-4)
Among, A¢p(t) = d(t) — ( _T) is the rest of the phase noise, 6 = "d" + 6, is the

inherent phase shift, it is determined by the distance between radar and the body; 60 is caused by
the phase shift of the reflection plane, mixer and the distance between the antennas so on.
If 6 is an odd number of times ofg, and x(t) « A. According to the principle of small Angle
approximation, baseband signal can be approximation for the following type:
BD(t) = 28 + Ag(t) (2-5)
In this case, the best phase demodulatlon result will come true. When we ignore the influence




of the remainder termAd¢(t), baseband signal and the periodic thoracic movement displacement x(t)
form a linear ratio. When® is an even multiple of g baseband signal can be approximated for the

following type:
47x(t)

2
BD(H) = 1 - [*52 + agp (1) (2-6)

In this case, the baseband signal and time-varying displacement is can’t form a linear ratio.
When the vibration signal and echo signal are in phase or 180 degree phase shift, it will produce a
null point. It could be solved by obtaining two signals which have a 90°phase difference to eliminate
the disturbed redundancy. This article designed a special circuit which could catch these signals in
the sensor and it will be introduced in next part.

I11. DESIGN AND ACHIEVEMENT
The article designed and implemented a RF sensor. The block diagram is presented at figure 1.
Crucial parts of the sensor will be introduced in this part.

Antenna
> Target

Transmit

ADC MCU

receive

Envelope

Amplifier «¥—— LPF [—— .
Detection

Fig. 1 Block diagram of our sensor design

A. Yagi Antenna Design

With the electronic systems becoming more and more complete, the trend in antenna
engineering is tending toward the designs which can realize significant dimension reduction. Printed
antennas have the tendency to fit in many fields due to compact sizes, light weight, low cost and ease
of fabrication. The Yagi patch antenna has a high directivity, low profile and in recent years has
become a hot research. Considering of the simple structure and high directivity, Yagi patch antenna
is a fine choice for detecting physiological parameters such as the heartbeat in our daily life.

According to the principle of Yagi antenna design, a higher gain is associated with a larger size.
It was balanced between the gain and the size of this sensor. The transmission distance was also taken
into account. Yagi antenna was designed as depicted in Figure 1, which consisted of a radiator, a
reflector and three director patch elements.

Radiator is the main factor of Yagi antenna. The length of Yagi radiator is equal to half
wavelength. For the sake of a suitable size and universal feasibility, the antenna was designed for
working at 2.4 GHz ISM band.

According to the work frequency fo and the speed of light Co, we could get the wavelength in
vacuum:

A= % (3-1)
0
The original antenna patches are based on the FR4 substrate with the thickness of 1.2 mm. The

permittivity of FR4 substrate is °r =4.4. When the electromagnetic wave transmits in the dielectric,
the speed of light will change:
Co
C = E (3-2)
Therefore, the length of the radiator should be shorter than the half wavelength. Using
electromagnetism simulation software-HFSS (Version 14.0), this article designed a Yagi patch
antenna based on the FR4 substrate with the thickness of 1.2 mm, and size of 154.5*54mm?. For a

10



satisfied directivity and higher gain, it adjusted the reflector longer and the three directors shorter at
the meanwhile. In general, the width of each element is designed to be the same. This article designed
some improvements to reserve space for circuits.

Fig. 2 Yagi antenna design

As Figure 2 shows, this article enlarged the area of reflector and shorted it at the meanwhile
which can guarantee the performance.

B. Circuit Design

With the emerging of smart phone, Bluetooth and Wi-Fi become very helpful and effective in
our daily lives. Whether Bluetooth or Wi-Fi, which are at the ISM band. Therefore, this paper has
designed a Yagi antenna which works at ISM band. The devices and platform for healthcare are
always communicate by Bluetooth or Wi-Fi. The sensor was designed for connecting with common
facilities. At present, a RF MCU of Nordic company is implemented in our sensor. The features of
this MCU are low consumption and embedded transmission protocol. The sensor was designed for
working long time in our daily lives, which means low consumption is very important. Those features
are very suitable for monitoring and acquiring daily sleeping data.

Design of high frequency circuit is very different from normal circuit design. There might be a
variety of unexpected issues emerged because of inappropriate high frequency circuit design. This
sensor is an integration of antenna and circuit, which means the circuit part, will be disturbed by the
high frequency part. Therefore, it is of vital importance to reduce the disturbance caused by high
frequency.

One of the most effective ways is Balun(balanced-to-unbalanced). Usually, the transmitter is
regarded as unbalanced and the antenna is regarded as balanced. Balun is a convertor to get the
resistance matched. Furthermore, the standing wave will be reduced obviously by the Balun. It is
represented on the MCU datasheet about how to design a Balun for this MCU. However, this paper
has designed a new Balun to match our antenna. As figure 3 depicted, the layout of components were

arranged elaborately to lower power dissipation.
e B

Fig. 3 Special circuits design

It is shown at figure 3. There is a wire whose length is equal to eighth wavelength arranged at
the PCB. The width of this wire is 2mm which matches the 500hm impedance at the frequency of
2.4GHz. The wire was laid between the MCU and the Yagi antenna. When the MCU transmits and
receives a signal through this wire, two different phases signal will be acquired by this line. The signal

11



will get a 90 degree phase difference by the process. After reconstruction, a new signal without null

spot will be generated.

‘ RF chip }—b‘ GFSK }—h‘ Transtit ‘ /—\\
<:>[Human body
Sampling H Hardware processing cireuit ‘1—{ Receive ‘ \_/

Fig. 4 Block diagram of software design

S

As it is shown in figure 4, the RF chip was set to transmit a pulse-square wave whose period is
10ms, under the carrier frequency of 2.4GHz. According to previously described, the echo signal has
some information about body movement. The design of the circuit can remove high frequency
components and demodulate the human dynamic information of low frequency component. And the
signals were filtered, amplified. Using the chip with digital converter (ADC) converts signals into 8
hex decimal number coding and encodes into a pulse by GFSK - Gauss frequency Shift Keying.
Finally, the pulse is sent under the carrier frequency of 2.4GHz.

In high frequency circuits, the phase of signal changes with the length of the wire. This article
has taken advantage of this special characteristic to get two echo signals in one sensor.

C. RF Sensor Implementation

One of the main reasons of using a PCB antenna is to reduce cost. Since the antennas are printed
directly on the board, they are generally considered to be free. Integration of antenna and circuits
means that the size of the sensor will be optimized, so as to detect the physiological parameters more
convenience and take up less space.

Well-implemented PCB antennas will have similar performance to that of a ceramic antenna.
However, the performance of the antenna will be changed after adding circuits to the board. In order
to make it work at 2.4GHz and have a high gain at the same time, we adjusted the length of radiator
and rebuilt ground for the circuits.

Fig. 5 Main parametefs in integration of antenna and circuits

Adding circuits to the original antenna makes the model very complex. For the lines in these
circuits are of great subtle and the components are different in irregularity shapes which add a lot of
burden to the simulation, especially in the amount of calculation. In order to improve the computing
speed and considering our computer’s ability, This paper has made some simplification, while
simulating such as reducing lines which is of weak effect and reserving the via holes which have a
strong influence to the results.

Tablel: Main Parameters of the Yagi Antenna
Parameter | L1 L2 L3 | L4 D1 | D2 | D3

Size(mm) |42.6|39.7 |36 |29.5 |24 |32 | 2845

Having simulated by using HFSS, it is notable that if the distance (D1) between radiator and the
first wave-guider is shorter than the distance (D2, D3) between the other wave-guiders, then the
antenna will get a higher gain. Figure 5 and Table 1 shows the main parameters of the Yagi antenna.
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IV. RESULTS AND DISSCUSSION

A. Parameter S11

When the impedance of the antenna mismatches from the feeder line of transmitter or receiver,
the system performance will be declined due to the reflection. The sensor is an integration of the
antenna and circuits, so it is of great vital of examining the return loss of this design. Parameter S11
is a distinct factor to examine the performance of a RF component.

The software HFSS was employed to simulate and process the data. Figure 6 (a) shows the
simulated S11 parameters at different frequencies with a single Yagi antenna which is designed
above. The value of S11 is -15.52dB in 2.4 GHz and resonance point is placed exactly at 2.4 GHz as
demonstrated. This value is a considerable result which means most of the electromagneticwave is
transmitted by designed antenna and only few are returned back. The results demonstrate that the
Yagi patch antenna has a nice match in 500. It is predicted to have a nice performance in transmitting
especially in 2.4 GHz.

g

(b) S11 of the sensor
Fig.6 S11 of simulation and experimental results

(a) Simulated results of the sensor;

Figure 6 (b) shows the experimental S11 results of designed sensor measured by a network
analyzer. These are the final results after some experiments. By analyzing the simulated results, some
improvements were taken. For instance, the resonance point was deviated from 2.4GHz thus this
article enlarged the area of the ground to make the sensor working at the frequency of 2.4GHz.Table
2 shows RL (return loss) of the original antenna and the integrate system at different frequencies.

Table 2: Return Loss of simulation and experiment

Frequency(GHz) 2.4000 2.45000 2.485
RL of integration(dB) -15.5225 -10.3145 | -7.2068
RL of real sensor(dB) -22.771 -14.720 -10.265

From table 2, the return loss of the sensor evidently shows our improvements’ effect. At the
frequency of 2.4GHz, the return loss of the sensor reach -22.771dB. The experimental results are
better than simulated results after our adjustment.

B. Radiation pattern

Radiation pattern is another indicator which can depict the performance of an antenna. The
results about radiation pattern of sensor were obtained by using software-HFSS to get the simulated
results. And the experimental results were obtained at a professional darkroom for microwave
measurement. Figure 7 shows the environment of the experiment.

Figure 8 (a) shows the simulated result about co-polarization at electricfieldplane from the
sensor. It can be found that there is a maximum gain of 7.71dB in the front. And the directionality
which concentrates most power in the front and is satisfactory for detecting physiological parameters.

Considering the different method and standard of measurement between the real experiment
and HFSS, Figure 8 (b) shows the experimental result about co-polarization at electricfield plane from
the sensor.
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The parameters of the original antenna were settled after simulating, however, the performance
of the antenna was changed totally after adding circuits to it. For the wires and components influenced
the antenna profoundly. This paper took some adjustments to improve the performance. The S11
parameter was placed at the first position thus there will be a compromise about radiation pattern.

A NN I

Fig. 7 Experimental Environment

(a)Simulated result (b)Experimental result

Fig. 8 Radiation pattern of the sensor

Comparing the results, both have a huge front lobe. That means the sensor could concentrate
more power on the front and will promote sensitivity effectively. The back lobe of the sensor is larger

than simulated result, which might be caused by electronic components. The result is under our
consideration and acceptability.

C. Function proving experiment

Some results will be demonstrated in this part. Figure 9 shows sensor and figure 10 show the
results of different situation.

e

L fem 2 3 a 5 L] 7 8

oomi?':'-"i'
-

Fig. 9 RF sensor

All the results were obtained by the sensor directly and transmit to PC with a receiver. These
are original results without any processing. Figure 10 (a) shows the RF sensor working with no objects.

Figure 10 (b) presents the respiration test, those peaks represent several breath. Figure 10 (c) shows
movements captured by the sensor.
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&= (a) No-object test

&s (b)Respiration test

&= (c)Movement test
Fig. 10 results of sensor at different situation.

The sensor could be used for monitoring vital signals during one night. The results can be
considered as a collection by a great many of respiration, movements and noises. With appropriate
processing and arithmetic, the sleeping condition could be analyzed by this sensor.

V. CONCLUSION
This paper, a RF sensor with single-channel and nonorthogonal 1Q signals was designed for
contactless monitoring the physiological signs. The maximum gain of our designed sensor in the front
is 7.7 dB and VSWR<2. And the chip separates the transmittable signals and received signals by
writing program. Also, the directionality of the antenna is satisfactory. After simulation and
experiment, it was validated that the sensor could detect the respiration and movements signals.
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RAPID AND SPECIFIC DETECTION CHLAMYDIA TRACHOMATIS BY
FUNCTIONALIZED NANOPARTICLES AS FLUORESCENT BIOMARKERS

Rubanik L.V., Astashonok A.N., Poleshchuk N.N., Zhavnerko G.K.
Republican Research Centre for Epidemiology and Microbiology
Minsk, Republic of Belarus

E-mail: Lucie_R@tut.by
Web-site: www.belriem.by

Purpose: The technology is used for rapid, sensitive, specific detection of C. trachomatis in
biological samples using immunomagnetic separation followed by fluorescent visualization with
functionalized nanoparticles. The proposed method will allow to detect surface chlamydial antigens
in a simple manner, without special and expensive instrumentation apart from immunomagnetic
separation and fluorescent microscopy techniques ; 2

Application:

medical microbiology

laboratory diagnostics

biosensors and biochips technology
nanotechnology

Technical characteristics of technology:
Principle of the method used is based:
" the extraction of Chlamydia trachomatis from the biological samples by magnetic particles
" their coupled with specific polyclonal anti-chlamydial antibodies
. The formed complexes then react with functionalized CdSe/ZnS nanoparticles, which leads to
the detection of a fluorescent signal
" examined probes by fluorescence microscopy
. observation complexes in a form of bright-glowing particles, which looked like the separate
“points” lying outside of the surface of functionalized magnetic particles.

Operating characteristics of solutions:
" Avidin-coated magnetic particles (MPs) size 1-2 pm, processed with biotinylated polyclonal
anti-chlamydial 19G
. CdSe nanoparticles (1,7-2 nm in size) with maximum emission wavelength of 550 nm, shelled
ZnS and a polymer coating, which conjugated to polyvalent anti-chlamydial 1gG were used as
fluorescent probes.
. Concentration of monoclonal anti-chlamydial antibodies (protein recognition) is 0,04 mg/ml

Advantages of the technology:
" This procedure is easy to perform and does not require any expensive equipment.
" The method is accomplished by using a highly active anti-chlamydial antibody which is
directed to the genus-specific C. trachomatis surface antigens such as MOMP and LPS

Intellectual property:
the technology is protected by Belarussian patent

Forms of cooperation:
technology sale, production of solutions on order.
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ADAPTIVE DE-NOISING IN ARTERIAL PULSE WAVE BASED
ON LIFTING SCHEME DISCRETE WAVELET

Y Yao!, LS Xu!?, C Feng?, SR Zhou!, YH Zhang!, YueZhao'2, C Shi®
1Sino-Dutch Biomedical and Information Engineering School
Northeastern University, Shenyang City, Liaoning Province, 110819 China
2Key Laboratory of Medical Image Computing (Northeastern University)
Ministry of Education, China
3 Nanjing University of Traditional Chinese Medicine, Nanjing city, China

E-mail: xuls@bmie.neu.edu.cn

Abstract. Pulse wave denoising is an essential procedure in pulse wave analysis. Lifting
wavelet denoising speeds up the typical wavelet denoising, and is thus of great interest. Three groups
(five each) of data sets (radial pulse waves recorded from healthy subjects and sphygmogram and
plethysmogram obtained from the Multi-parameter Intelligent Monitoring in Intensive Care database)
were enrolled for this study. The predictor of the lifting scheme were adaptively calculated using the
Least Mean Square (LMS) algorithm. Comparison analysis were applied with the typical wavelet
denoising and adaptive denoising using typical wavelet. The adaptive denoising algorithm using
lifting scheme can effectively eliminate the noise in pulse wave signal (MSE is 0.0469, 0.0256,
0.0147, 0.0088, 0.0051 and 0.0035, respectively when the SNR of the pulse signal equals 5, 10, -+,
30db). As the SNR gets higher, the performance of the adaptive denoising algorithm using lifting
scheme gets closer to those of the typical wavelet denoising and adaptive denoising algorithm using
typical wavelet (MSE of the lifting scheme denoising algorithm and the other two typical algorithms,
0.0035, 0.0036 and 0.0084, respectively, with SNR of the raw pulse signal 30db).

Keywords. Pulse wave, lifting scheme, LMS

1. Introduction

Cardiovascular diseases are the leading cause of death around the word (Alwan 2014).Pulse
wave reflects the status of cardiovascular system (Daubechies and Sweldens 1998, Sweldens 1996).
However, Arterial pulse signal is always corrupted with interference generated by respiration, motion
artifacts, and the electromagnetic environment, which lead to inaccuracies in pulse wave acquisition
and even affect further analysis. Thus denoising approaches are essential in pulse wave acquisition
and analysis.

The frequency bands of respiration interference and motion artefacts are close to that of the
pulse wave. They change the baseline and the shape of the pulse wave, making it inappropriate for
classical filtering methods.

Wavelet decomposition, as a way of multi-resolution analysis, shows good performance in
extensive range of applications including pulse wave denoising. Zhao et al(2013)applied wavelet
decomposition on the noise reduction and feature point identification of pulse wave signals; Fedotovet
al(2015)further studied the wavelet denoising method, focusing on the optimally chose of the
parameters.

However, as the typical wavelet is based on Fourier transform, complex mathematical
computation is required. Compared with typical wavelet, lifting scheme is a much simpler way to
implement wavelet decomposition without Fourier transform. Lifting scheme was first proposed by
Sweldens (1996) to fast construct compactly supported wavelets with compactly supported duals. It
gives the user full control over the freedom remaining after fixing the biorthogonality relations, so
that One can custom design a wavelet for a particular application. Daubechies and Sweldens(1998),
proved that all typical wavelets can be described by the lifting scheme,
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Wavelet basis selection depends on the signal itself and the purpose and thus is always one of
the key researches in wavelet analysis. Least Mean Squares (LMS)(Widrowet al 1975, Widrow et al
1976)is an adaptive algorithm to find the coefficients of a system by producing the least mean squares
of the difference between the desired output and the actual output. Liu(2013) applied the LMS method
on lifting wavelet designing for background correction of analytical signals.

This study aims to propose a method for pulse wave denoising based on lifting wavelet and
LMS. The following of this paper is organized as: Section 2 includes the implementation of the
adaptive denoising algorithm using lifting scheme and comparison analysis among the adaptive
denoising algorithm using lifting scheme, the typical wavelet denoising algorithm and the adaptive
denoising algorithm using typical wavelet; Section 3 and 4 shows and discusses the results of section
2, respectively.

2. Methods

2.1 Data Collection

To test the reliability of this method, three groups (five each) of data sets were enrolled for this
study as shown in table 1.The first is radial pulse waves (No. 1-5 in table 1) obtained from five
subjects using a pressure sensor. The acquisition equipment was BL-420Sbiological functional
experimental system (Chengdu Taimeng Software Co.LTD, China) with a sampling frequency of
1KHz.The other two kinds of data were sphygmogram and plethysmogram (No. 6-10 and 11-15,
respectively, table 1), five each, obtained from the Multi-parameter Intelligent Monitoring in
Intensive Care (MIMIC) database (Moody and Mark 1996).The sampling frequencies were both
125Hz.For the convenience of further analysis, data in the three groups were all resampled to 100Hz.

Table 1.Details of data sets®.

No. Sex Age (y) Diagnostic Data acquisition
1 M 25 Healthy A
2 M 28 Healthy A
3 F 28 Healthy A
4 F 23 Healthy A
5 M 23 Healthy A
6 M 70 Bleed A
7 M 38 Respiratory failure P
8 M 80 Bleed P
9 F 67 Respiratory failure A
10 F 82 CHF /Pulmonary edema A
11 F 63 MI/Cardiogenic shock P
12 M 68 Angina A
13 M 48 Ml/arrest A
14 M 75 Respiratory failure P
15 M 78 Sepsis A

2Data collection method: A represents sphygmogram, P represents plethysmogram.

2.2 Lifting wavelet

As shown in figure 1, the lifting wavelet transform consists of the following three steps:
o Split. Split the signal X into two disjoint sets which are called the polyphase components: the
evens X. = (Xax), k€Z, and the odds X, = (X2 t]), kEZ.
J Predict. Build a predictor P to predict one set, e.g. the evens, using another. Then, the details,
difference between the predicted and the original set, d is

d =X, ~P(X,) @

o Update. Replace the evens with smoothed values s with the use of an update operator U applied
to the details d:
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s=X,+U(d) 2
All of the previous three steps are invertible, which means that one can recover the raw signal

X and the sets Xe and X, from d and s.
Xe

X —{split| | -

Xo

Figure 1. Block diagram of the lifting scheme (Daubechies and Sweldens 1998).

2.3 Determination of decompositionlevel
In discrete wavelet analysis, the noise is distributed mainly in lower levels, while the desired signal

in higher levels. Thus, with the increase of decomposition level, the high-frequency coefficients
changes in three stages:
J At a lower decomposition level, the high-frequency coefficients mainly reflect the noise
amplitude. At this stage, the variance of the high-frequency coefficients rapidly decreases with the
increase of the decomposition level.
o The high-frequency coefficients decreases to minimum as decomposition level increases to K.
o As decomposition level continues to increase upon K, the high-frequency coefficients rapidly
increases for it mainly reflects the distribution the desired signal at this decomposition level.

According to this feature, the variance of the high-frequency coefficients at different levels
were calculated, as shown in figure 2, so that the appropriate decomposition level K=3can be
determined by the minimum of the variance of the high-frequency coefficients.

2 30
251
20r
15-

10-

Variance with the High-Frequency Coefficiel

1 2 3 4 5 6
Decomposition Level

Figure 2.Variance of the high-frequency coefficients.

2.4 Predictor design based on LMS

In this study, the predictor P was designed adaptively using the Least Mean Square (LMS)
algorithm, which was developed by Widrow et al (1975, 1976)as an adaptive gradient search
algorithm. The flow chart of P-calculation is shown in figure 3.

Initializing
Xe(0)=P(0)=[0 0 -+ 0]"

e

=X, (i) = X, (i,
R, =P +2ue(i)X] (i)

NP | |

End

Figure3. Flow chart of LMS algorithm.
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The construction of Pin the LMS method is to minimize the error
e=Xo(i) - X, (i, N)P(i) ©)
where P(i) is the predictor of length N, Xe(i,N) represents the nearby N points of Xe(i). P is
updated at each step by (Widrow et al 1976)

R =R +2ue(i) X (i) Q)
Then P can be derived from an iteration of equation (3) and (4).

2.5 Evaluation criteria
To evaluate the performance of the adaptive denoising method, the following four criteria were used:
o Signal-to-Noise Ratio (SNR) defined as energy ratio of the desired signal to the background
noise and is defined as
> s2()
SNR=10lg = (5)

m

> n?(i)
i=1

where Sy is the raw pulse signal.
J Mean Square Error (MSE): measures the difference between the raw signal and the denoised
signal and is calculated as

MSE =J%Z[Sd ) -S, () (6)
i-1
where Sq indicates the denoised signal
o Correlation Coefficient (p) illustrates the correlation between the raw signal and the denoised
signal and is calculated as
isr ()Sq (1)
p= = i=1 - (7)
\/Zsrz(n\/zsdz(i)
i-1 i-1

o Signal-to-Distortion Ratio (SDR) is a quality measure that reflects the distortion and 1s defined as
m
Y184 () -S ()
SDR="— (8)
2.5:2(0)
i=1

2.6 Comparative analysis

To evaluate the performance of the adaptive denoising algorithm using lifting scheme,
comparison with the typical wavelet denoising and adaptive denoising using typical wavelet were
displayed.

To study this comparison with the change of the noise, white noises were quantitatively added
to the pulse wave signals. The four evaluation criteria, SNR, MSE, and SDR, were used to determine
the appropriate wavelet basis. Table 2 is the performance of lifting wavelet denoising with different
basis applied on signals of different SNR. The lifting wavelet denoising shows better performance
when applied to signals with larger SNR. And lifting wavelet denoising with ‘db4’ basis shows higher
MSE and SNR, and lower p. Thus, ‘db4’ basis was chosen. In adaptive denoising using typical
wavelet, the pulse signal was segmented and the appropriate wavelet bases were chosen by the
minimum MSE for each single segment.
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Table 2. Results of the denoised signal in different wavelet base functions decomposed in 3 levels.
SNR

MSE/p/
R 5db 10db 15db 20db 25db 30db
Basis
0.3673 0.2090 0.1165 0.0670 0.0395 0.0214
haar /0.5000 /0.7154 /0.8787 /0.9543 /0.9834 /0.9950
/2.9458 /0.9534 /0.2963 /0.0980 /0.0340 /0.0100
0.0603 0.0347 0.0193 0.0113 0.0067 0.0046
db2 /0.9622 /0.9871 /0.9960 /0.9986 /0.9995 /0.9998
/0.0793 /0.0263 /0.0081 /0.0028 /0.0010 /0.0005
0.0925 0.0547 0.0300 0.0173 0.0104 0.0064
db3 /0.9170 /0.9689 /0.9903 /0.9967 /0.9988 /0.9996
/0.1869 /0.0654 /0.0197 /0.0066 /0.0024 /0.0009
0.0438 0.0243 0.0138 0.0084 0.0049 0.0036
db4 /0.9795 /0.9936 /0.9979 /0.9992 /0.9997 /0.9999

/0.0419 /0.0129 /0.0042 /0.0015 /0.0005 /0.0003

0.0442 0.0246 0.0138 0.0084 0.0050 0.0036
db5 /0.9791 /0.9935 /0.9979 /0.9992 /0.9997 /0.9999
/0.0426 /0.0132 /0.0042 /0.0015 /0.0005 /0.0003

0.0478 0.0272 0.0162 0.0107 0.0076 0.0064

db6 /0.9757 /0.9921 /0.9971 /0.9987 /0.9994 /0.9995
/0.0499 /0.0161 /0.0058 /0.0025 /0.0013 /0.0009
0.0443 0.0244 0.0140 0.0085 0.0052 0.0036
db7 /0.9790 /0.9936 /0.9979 /0.9992 /0.9997 /0.9999
/0.0428 /0.0130 /0.0043 /0.0016 /0.0005 /0.0003
0.0603 0.0347 0.0193 0.0113 0.0067 0.0046
sym2 /0.9622 /0.9871 /0.9960 /0.9986 /0.9995 /0.9998
/0.0793 /0.0263 /0.0081 /0.0028 /0.0010 /0.0005
0.0510 0.0263 0.0161 0.0096 0.0057 0.0039
sym4 /0.9725 /0.9917 10.9972 /0.9990 /0.9996 /0.9998
/0.0568 /0.0170 /0.0056 /0.0020 /0.0007 /0.0003
0.0552 0.0303 0.0181 0.0103 0.0067 0.0044
Ssym6 /0.9679 /0.9902 /0.9965 /0.9988 /0.9995 /0.9998

/0.0665 /0.0200 /0.0071 /0.0023 /0.0010 /0.0004

0.0478 0.0272 0.0162 0.0107 0.0076 0.0064
cdfl.1 /0.9757 /0.9921 /0.9971 /0.9987 /0.9994 /0.9995
/0.0499 /0.0161 /0.0058 /0.0025 /0.0013 /0.0009

0.0660 0.0369 0.0206 0.0119 0.0072 0.0048
cdf3.1 /0.9552 /0.9855 /0.9954 /0.9984 /0.9994 /0.9998
/0.0950 /0.0297 /0.0092 /0.0031 /0.0011 /0.0005

0.3991 0.2230 0.1251 0.0689 0.0423 0.0237
cdf5.1 10.4717 /0.6936 /0.8636 /0.9521 /0.9810 /0.9939
13.4772 /1.0853 /0.3414 /0.1035 /0.0391 /0.0123

3. Results

3.1 Performance of adaptive denoising using lifting wavelet

Figure 4 shows the performance of adaptive denoising using lifting wavelet applied on a series
of pulse signal. As shown in figure 4, the noise was successfully removed from the pulse wave signal.
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Figure 4.Performance of lifting wavelet denoising applied on a series of pulse.

3.2 Comparative analysis of lifting scheme and typical wavelet

Table 3 is the comparison among the denoising performance of applying typical wavelet
denoising, adaptive denoising using typical wavelet and adaptive denoising using lifting scheme on
pulse signal with different SNR. Each evaluation criterion were calculated by averaging all the criteria
of the 15 data sets. Adaptive deonising using typical wavelet was implemented by adaptively select
the wavelet basis using equations (5-6).

Adaptive denoising using typical wavelet showed best performance, with MSE and SDR larger
and p smaller. With the increase of SNR, the difference between the adaptive denoising using lifting
scheme and adaptive denoising using typical wavelet got smaller.

Table 3.Comparison among the denoising performance of applying typical wavelet denoising,
adaptive denoising using typical wavelet and adaptive denoising using lifting scheme on pulse signal
with different SNR.

SNR(db) MSE:® MSE, MSEs  p1 P2 ps  SDR: SDR, SDRs

5 0.0469 0.0438 0.1275 0.9766 0.9795 0.9269 0.0480 0.0419 0.2082
10 0.0256 0.0243 0.0695 0.9930 0.9936 0.9670 0.0143 0.0129 0.0654
15 0.0147 0.0138 0.0374 0.9977 0.9979 0.9806 0.0047 0.0042 0.0418
20 0.0088 0.0084 0.0251 0.9991 0.9992 0.9883 0.0017 0.0015 0-0283
25 0.0051 0.0049 0.0126 0.9997 0.9997 0.9988 0.0005 0.0005 0-0027
30 0.0035 0.0036 0.0084 0.9999 0.9999 0.9995 0.0002 0.0002 0.0025

bIrepresents denoising using typical wavelet; 2represents adaptive denoising using typical wavelet; 3 represents adaptive denoising
using lifting scheme and LMS.

4. Discussion and Conclusion

This study applied the adaptive denoising using lifting wavelet on three kinds of pulse
wavesingals. The adaptive denoising using lifting wavelet can effectively eliminate the noise of the
pulse wave. The adaptive denoising using lifting wavelet showed comparatively poorer performance
compared with the typical wavelet denoising and adaptive denoising using typical wavelet (MSE,
0.0469, 0.0438 and 0.1275, respectively, with SNR of the raw pulse signal 5db). As the SNR of the
pulse signal increased, this difference between the performance of the adaptive denoising using lifting
wavelet and the typical wavelet denoising and adaptive denoising using typical wavelet became
smaller (MSE, 0.0035, 0.0036 and 0.0084, respectively, with SNR of the raw pulse signal 30db).
However, this reduction in the performance of denoising, is a small price to pay to speed up the
wavelet denoising and apply its application range.
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Abstract. Heart defect called congenital and acquired diseases of the heart valves, resulting in
normal blood flow is disturbed and developing circulatory failure.

The valve-containing stents to correct heart defects are intended for the treatment of congenital
and acquired aortic valve for operations with cardiopulmonary bypass. For the manufacture of valve
materials are used which do not cause allergic reactions and chemical in contact with the tissues of
humans and have high biocompatibility.

Artificial heart valve consists of:

—The metal frame of the prosthesis (stent) (It allows you to easily add structure and position the
valve during implantation);

—The biological aortic valve prosthesis (For biological part using bovine pericardium, which
has a high strength.)

—Cuff (The material of a woven polyester material).

Studies have confirmed that the artificial heart valve has high strength, elasticity and resistance
to calcification of the biological tissue prosthesis.

ITopokamu cep/iia Ha3bIBAIOT BPOXKIEHHbIE MM NPUOOPETEHHbIE IaTOJOIMM KJIAAHOB
cep/ua, CTEHOK WM MEePEropoJoK MHUOKap/a, a TAK)KE OTXOSAIINX OT CEpIeYHON MBIIILBI KPYITHBIX
COCYJIOB, B pe3yjbTaTe 4ero HapyuaeTcss HOpMaJbHbIM KPOBOTOK U pPa3BUBAETCS HEIOCTaTOYHOCTb
KpOBOOOpAIIEHHUS.

Cozanne HMCKYCCTBEHHOIO KialaHa cepila i JIEUYEeHUs IMOpPOKOB CepAla SBISETCS Ha
CErOJIHAIIHUMN JICHb BECbMa aKTyaJIbHOM 3a/1auei.

Knamanel U3roToByieHbl U3 OMOJIOTMYECKOI TKaHU (3amupaTebHbIM 3JI€MEHT) COCTOALINMN 13
TpeX CTBOPOK U TpexX (UKCUPYIOIIUX YyIIEeK, W CHHTETHYECKOM TKaHW (MaHkera) C
MOJICP>)KUBAIOLINM METAJUIMYECKUM KapkacoM (cTeHT) (pucyHok 1). MckyccTBeHHBIN KianaH
cepalia ImpeaHa3HayeH JJi1 XUPYPrU4ecKoro JIEYEHUsS BPOKICHHBIX M MPUOOPETEHHBIX MOPOKOB
aopTaJbHOIO KJIallaHa cep/ua MpH Oolepanusx ¢ UCKyCCTBEHHBIM KPOBOOOpAILIEHHEM.

P 8 =
\ A £ §
r i

o)

Pucynok 1 — Knanan-coaep:xamniue CTEHTHI U1l KOPPEKIIMU ITOPOKOB Ccep/iia
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OCHOBHBIM KOHCTPYKTHBHBIM JTOCTOMHCTBOM JAHHBIX MCKYCCTBEHHBIX KIJIAIIAaHOB SBJIAETCS
«OecIIOBHAs» TEXHUKA UMIUIAHTALIMH, T.€. OTCYTCTBHE HEOOXOAMMOCTH B HAJIOKEHHM ILBOB, YTO
MO3BOJISIET COKPATUTh BPeMs MEPEKATUS A0PThI U UCKYCCTBEHHOT'O KPOBOOOpAILICHHS.

Merannnyeckuil kapkac (CTEHT) M3TOTOBJIEH M3 MaTepuana, KOTOPbIM I03BOJIAET JIETKO
CKJIQJbIBaTh KOHCTPYKIIUIO U ITO3ULIMOHUPOBATH KJIallaH BO BPEMS UMILIaHTALUU.

buonornueckuii mMarepuan HoJBepraercsi MpelBapUTENbHON 00paboTKe M IMOociexyrolei
KOHCEpBALMK 110 OPUTMHAIBHON METOJUKE C UCIIOJIb30BAaHUEM SIIOKCUCOETUHEHUM (JUAOKCH).

Hcnonb3oBaHue B KayecTBE OCHOBBI OMOJOIMUYECKOr0 MaTepuasia U3 Mepukapaa KpyrnHOro
poraTtoro Ckorta JaeT psija MPEUMYILECTB MO CPaBHEHUIO ¢ OMONPOTE3aMH, M3TOTOBJICHHBIMH W3
CTBOPOK CBUHOT'O a0pTajJbHOIO KJIAllaHa!

- IepUKap]l COACPKUT MEHbIIE KUJIKOCTH (B MPOLEHTHOM OTHOLLIEHUH OT MAcChl), YEM
CTBOPKHM CBUHOT'0 a0PTAJILHOIO KJIalaHa, a 3Ha4uT 00JIbIIe CTPYKTYPHOIO MaTepuaa,;

- IepUKap]l COAEPKUT B 5 pa3 Ooubllle KOJIAr€HOBBIX BOJOKOH, YTO ONPEIENSET €ro
OO0JIBLIYIO IPOYHOCTH,

- B IIepUKaple COAEpXKUTCS B 3 pa3za MeHblle (OCHONUIUAOB, CIIOCOOCTBYIOIIUX
KaJIbIIU(pUKAITIH.

Uccnenosanus, nposeneHHsle Ha 0Oaze PHIIL] «Kapnuonorus» noTBepKAaroT JaHHBIE O
BBICOKOM NMPOYHOCTH, MACTUYHOCTU M YCTOMUYMBOCTH K KalbLU(UKAIUK OHMOJOTMYECKOW TKAaHU
npote3a. [lo cBOMM reMoMHAMUYECKUM XapaKTePUCTUKAaM Hall OMOJOTHYECKHI MPOTe3 OJIM30K K
HAaTUBHOMY AaOpTAJbHOMY KJalaHy M HMMEET IPEUMYILECTBO II0 CPABHEHUIO C MEXAHUYECKUMH
IpoTe3aM, TaKKe MPOTe3 00JIajaeT BHICOKOM INPOUYHOCTbIO M HHU3KOH CTENEHBIO JIere€Hepaluu
OMO0JIOrNYECKOl TKaHU B pe3yJIbTaTe KaJIbLU(UKALIMH, YTO OJOKUTEIBHO CKA3bIBAETCS HA CPOKE €T0
CITYKOBI.
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CIIOCOBbI PAHHEN JUATHOCTUKH ®YHKIIMOHAJIbHBIX U3MEHEHUI
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I'Y «PecnyOiMKaHCKUN HAYIHO-TIPAKTUYECKUH LEHTP paAHalliOHHON MEIULIUHBI
1 DKOJIOTUU 4eI0BeKay, I. ['omens, benapyce

PaccestHHBIN cKJIepO3 — TSDKENOE OPraHMYecKoe MOpaXKeHHe LEHTPAIbHOM HEPBHON CHCTEMBI.
CymHocTh 3a00J1€BaHUs 3aKIIIOYACTCS B IEMHEIMHU3AIMHA HEPBHBIX BOJIOKOH, KOTOPasi B KOHEUHOM
cueTe JOCTHraeT TaKOW CTaJuu, KOTJa aKCOHbI OKa3bIBAIOTCSI COBEPIIEHHO OOHA)KEHHBIMU B
OKpY)KaloIle  CKJIEpO3UPOBAHHOM  TKaHM. Y4YacTKM  pachaja  MHEIUHOBBIX  000JI0ueK
MaKpOCKOIMMYECKHU MPEICTaBJICHbl B BUJE IUIOTHBIX CEPOBATOrO WIJIM KPACHOBATOTO I[BETA OJISIIEK.
CkrepoTrueckue OJSIIIKA MOTYT PacloyiaraTthCsi B JII0OOM OT/ENE IEHTPATbHOW HEPBHON CHUCTEMBI.
W3mi005ieHHBIM MECTOM UX TOSIBJCHUS CYMTAIOT CIUHHOM, MPOJOJTOBaThbIi M CPEOHMN MO3T,
3pUTEIbHBIN HEPB. 3pUTENBHBIN HEPB Yallle IOPaXKAeTCsl B CBOEM IepeIHEM OT/iele (0T JUcKa 10 MecTa
BXOJ]a B HEPB apTE€PHH) U BO BHYTPUUEPEITHOM OTJEINE, IPUYEM B 3TOM y4acTKe MOp(doiorndeckue
M3MEHEHMsI MOSIBJIIIOTCS Yalle M BBIpaKEHbl pe3ue, 4eM B IepeAHeM otTaene. MakcumallbHoe
KOJIMYECTBO OJIAIIEK B 3PUTEIILHOM HEpPBE pacroiiaraercs BOKPYT cocynoB. OdranbMoiornyeckue
M3MEHEHMsI HEpEIKO IPEeAIIeCTBYIOT OOIIMM HEBPOJOrMYecKUM cumnromaMm. [lo MHeHHIo psna
aBTOpOB, 4YacToTra uX konebiercs oT 29 nmo 75%. YuuTbiBas HU3MIOOIEHHYIO JIOKAJIH3AIHIO
CKJIEPOTUYECKUX OJISIIEK B 3pUTEILHOM HEpBE, BIOJHE OOOCHOBAHO CUYHMTATh HanOojee paHHUMHU
MpU3HAKaMU 3a00JIeBaHuUs MOSBICHUE CUMIITOMOB OCTPOr0 PeTpo0yIp0apHOTro HEBPHUTA.

Ileny uccneoosanusa: n3yunTh GYHKIMOHATIHHOE COCTOSHUE OpTaHa 3pEHHS Y MAIMEHTOB C
BIIEPBBIC BBISIBICHHBIM PACCESIHHBIM CKJIEPO30M (Z1e0I0T) M BBIABUTH HAWOOJIee UyBCTBUTEIBbHbBIE
METO/Ibl paHHEN TUAarHOCTUKU aKTUBALMU Mpoliecca (CO CTOPOHBI OPraHa 3peHus).

Mamepuanwvt u memoowl. ViccnenoBanoch 12 uenoBek (24 riasza), y KOTOPbIX ObUI BIEpPBbIC
JMAarHOCTHPOBAH PACCESTHHBIN CKIIepo3 (1e0r0T) — ocHOBHAs rpynma. M3 Hux 1 Mmyxunna, 11 xKeHIUH.
Cpennuit Bo3pact cocraBuin 32,7 + 2.4 ner. 3putenbHble (YHKIMH OIEHUBAIM C IOMOIIBIO
CIIEAYIOIIMX METO/NOB OO0CIENOBaHMs: BHU3OMETpUS, IEPUMETPUs, KOMIIBIOTEpPHAs IOPOroBas
nepuMeTpusi, o(hTaTbMOCKOIUS, KpUTHdeckas yactota ciusaus Menbkanuii (KUYCM), onpenenenue
nopora 3jiekTpuueckol uysctBUTenbHOCTH (IIOY) wm  anmextpuueckoir mabmibHocTH  (DJI),
anektpoperuHorpadus (OPI)), ompenenenue 3pUTeNbHO-BBI3BaHHBIX MOTEeHIMANOB (narrepH 3BII).
KonTponeHyto rpynmny cocraBuiau 22 yenoBeka (44 riasa), He UMEOIUX O(TaIBMOJIIOTUYECKYIO U
HEBPOJIOTNYECKYIO narosioruto. Cpenuuii Bospact rpynmnst 30,2 + 1,2 ner.

Pe3ynvmamul uccinedosanus u oocyxycoenue

VY 8 marueHToB (66,7%) 3aperucTpupoBaHO CHUKEHHUE OCTPOTHI 3pEHHS Ha OJMH TJIa3, y IBOMX
(16,6%) — Ha o6a rmasa. CHmxeHue 3peHus coctaBisuio ot 1,0 (u3HauanbHO) 10 0,6-0,85. V mByx
narieHToB (16,6%) 3penue ocrtaBamoch HewmzMeHHBIM — 1,0. CHibKeHHE 3peHHs] O0OYCIOBIIEHO
MOSIBJICHUEM IICHTPAITBHON (OTHOCUTENIbHOM ) CKOTOMBI, €€ y1aloCh BeIABUTH y 10 maruenToB (83,3 %).

Uccnenys cocTtositHue opraHa 3peHUsl y JaHHBIX NMAlMEHTOB — U3MEHEHUM CO CTOPOHBI AUCKA
3pUTENHFHOTO HEepBa 3auKCcHpoBaHO HE ObUTO. Y ABYX marueHToB (16,66%) Ha ria3HoM qHE ObUIH
3aperucTPUPOBAHBI SBIEHUS Mepu(epuIecKoro BacKyIuTa.

OTtMmeuanoch cykeHue nojei 3penus (Ha Oenblit 1BeT) Ha 20 rpaycoB ¢ BUCOYHOM CTOPOHBI U
Ha 5-10 — ¢ HocoBo#. Taxke OTMEYaIOCh MPEUMYIIECTBEHHOE CHU)KEHHE YYBCTBUTEIBHOCTU U
CYKEHUI I'paHull Ha 3€JIeHbII IBET, CHUKEHHE [IEHTPAIbHOI0 3pEHHUS COMTPOBOXKIAIIOCH H3MEHEHUEM
I[BETOBOT'0 3pEHU ¢ OTEpel TOHA, C MPeodIaaHueM Ceporo IBeTa.

[Tokazatenu [19Y B xoHTpONBHOM Tpymme coctaBuiu 55,2 £ 1,3 mkA; OJI — 482 £ 1,1. ¥V
MAIMEHTOB, CTPAJAIOLINX PACCEIHHBIM CKIEPO30M, oTMeuanoch ysenndeHue [19Y u cumxenne OJ1.
[Topor 3neKTprYecKoi YyBCTBUTEIBHOCTH y MCCIIEAYEMbIX MAlMEHTOB COCTABUJ Ha MOPAXKEHHOM
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rna3y 110,7 £5,5 mkA (p<0,05), va «3gopoBom» — 70,5 £ 3,2 mkA (p<0,05). TTokazarenu DJI—21,2
+ 2,2 (p<0,05) u 38,7 + 2,7 (p<0,05) coorBercTtBeHHO. T.e. m3menenus [19Y u DJI Oblu Tak *xe
3apEerucTPUPOBAHBI HA OTHOCUTEIBHO 37J0POBBIX TJla3ax.

Y 11 manueHTOB OCHOBHOW TPYIIBl aMIUIMTYJHO-BpeMeHHbIe Tokaszarenu 3BII Obutn B
Ipesienax HOpMbl, CpellHee 3HaUEHUE JaTeHTHOCTH nHKa Pigo cocraBuna 108 + 4,3 mc (p>0,05), Ho
O0TMeYaJlach MEXOKYJISIPHAS. aCUMMETPHUS.

TonmuHa c10s HEPBHBIX BOJIOKOH cetyaTku coctaBuia 100,09 + 2,2 mxm (p> 0,05), o0bem
CeTYaTKH B MaKyJsapHOil 30He — 6,67 = 0,1 mm® (p> 0,05). Ho cpenHee 3HauyeHHe OTHOLICHHS
JMaMeTpa SKCKaBalllK K TUaMETPy JUCKa 3pUTEIIbHOrO HEpBa B KOHTPOJIbHOM rpyme coctaBuia 0,4
+ 0,03; B ocHoBHOM — 0,2 £ 0,05 (p<0,05), 4TO MOKHO pacIiEHUBATh KaK Ha4aJIbHbBIC SBJIICHUS OTEKa
3pUTENLHOTO HEPBA.

DnexTpopeTuHOrpauyeckue HUCCIEIOBAaHMUSI CTAaTHUCTUYECKHM 3HAUYMMBIX HM3MEHEHHH Yy
MalUEeHTOB OCHOBHOM M KOHTPOJIBHOM IPYIIN HE BBISBUIIN.

Buieoowt

1. Takum oOpa3om, MpH pacCETHHOM CKIEpPO3e pPEeTpOoOyNbOapHBIA HEBPUT MOXKET
MPOSABIATHCSA OTUMOP(HHOI 0(hTaTbMOCKONYECKOW KapTHHOM.

2. Pesynmprarel  WCCIEOBaHHS ~ 3PHUTEIBHO-BBI3BAHHBIX  IMOTCHIMAJIOB,  IOpOTa

ANIEKTPUYECKOH  YyBCTBUTEIBHOCTH W JJCKTPHYECKOM  JTaOMIBHOCTH  HMMEIOT  BaKHOE
JMarHOCTUYECKOE 3HAUCHUE TPH PACCESIHHOM CKJIEpO3e, SIBISIOTCS HauOoJee 4yBCTBUTEIbHBIMU
METOJIaMH PaHHEH TUAarHOCTUKU aKTHUBAIMU IpOLECcca CO CTOPOHBI (PYHKIIMOHAJIBHOTO COCTOSHUS
opraHa 3peHUsL.
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Abstract. The significance of the project is determined by a large number of knee joint damages
and diseases. According to WHO, the defect incidence will be rising. The number of total knee joint
replacements in Belarus can reach 700 operations a year. Currently Belarus has not entered industrial
production of knee joint endoprosthesis. Therefore local hospitals use imported implants.

The aim is to introduce a high-quality product that would meet the highest world standards,
which would increase the affordability and efficiency of such operations.

AKTyaqbHOCTH MPOEKTA OTPEAEISIETCS] OOIBIINM KOJMYECTBOM 3a00JI€BAHUN U IOBPEKICHUN
CYCTaBOB, B TOM YHCJIE€ C yTPaToOil TPyJOCHOCOOHOCTH, KaK y JIMIl 3pEJIOr0 U IMOKWIOT0, TaKk U
Mosiooro Bo3pacta. Ilo manusiM BO3, nporHosupyercss JaibHEWIIUII POCT 3TOM NATOJIOTUU U
yBEJIMYEHUE €€ YAEIbHOIO Beca B CTPYKType Ooje3Heil onopHO-ABUraTelbHOro ammapara. B
3HAYUTEIIBHOM CTENEHM 3TO CBS3aHO CO CTApEHHUEM HACEICHHMS W, COOTBETCTBEHHO, POCTOM
3a00J€Ba€MOCTH  OCTEONOPO30M, 4YTO YBEIMYMBAET pPUCK meperaoMoB. [IpomeliuieHHOE
IIPOU3BOJICTBO YHIONPOTE30B KOJICHHBIX CyCTaBOB B HACTOsALIEE BpeMs B benapycu orcyrcTByer. B
OTEYECTBEHHBIX KJIIMHUKAX UCIOJb3YETCS UMIIOPTHBIE SHJONPOTE3BI.

DOHAONPOTE3 COCTOMT M3 3 KOMIIOHEHTOB (pHCYHOK 1): OenpeHHoro- 1, MeawmambHOTO-2 U
OepuoBoro- 3. benpeHHbI KOMIOHEHT OCYLIECTBISIET OTHOCHTEIbHOE IIepEeMElLIEeHHE 110
MEIHAIIBHOMY KOMIIOHEHTY, SABJISIOIIEMYCS HETIOJIBMKHON aMOPTU3UPYIOIIEN OTIOPOK.

PI/ICYHOK 1. AKCOHOMeTpI/IH OHAOIPOTE3a KOJICHHOI'O CyCTaBa

B Pecnyonuke benapych ycnemHo pa3BHBaeTcs SHIONPOTE3UpOBaHME cycTaBoB. K HacTosemy
BPEMEHH BBINOJHEHO Oosiee 2 ThIcA4 Takux onepatuid. Kpome Toro, ormeyaercst pocT U 4uciia MOBTOPHBIX,
OoJ1ee CIIOKHBIX PEBU3MOHHBIX (TOBTOPHBIX) oneparuid. C y4eroM HMEroLIeics: MaTepHaTbHO-TEXHIYECKOMH
0a3bl 1 HATMYKS CIIEHUAIMICTOB C COOTBETCTBYIOIMM YPOBHEM MOATOTOBKH YMCIIO SHIONPOTE3UPOBAHI Ha
KOJIEHHBIX CYCTaBaxX B IOl MOXET cocTaBuTh A0 700 onepariuii.

[Ipou3BOACTBO SHAOIMPOTE30B KOJIEHHOTO CycTaBa Oy/IeT CloCOOCTBOBATH MOBBIILIEHUIO ONIEPATHBHOCTH
U TIPEEMCTBEHHOCTH, a 3HAUMT M 3(P(HEKTUBHOCTH pPabOTHI OpPTOINEHO-TPABMATOIOTMUYECKON CITY)KOBL.
ConeiicTBOBaTh JAIBHENIIIEMY YBEIMYEHHUIO JTOCTYITHOCTH CHENMATM3UPOBAHHON MOMOIIM U COKPAIICHHIO
ouepeny Ha OSHaomNporesupoBanre B «Jlucte oxugaHus». OCYIIECTBISTh PALMOHATIBHBINA  BBIOOD
SHOIPOTE30B KOJIEHHOT'O CYCTaBOB 1 ONITUMHM3HPOBATH MaTEpHAITbHO-TEXHMYECKOE U PECYPCHOE 00ecTIeeHNE
CIIeIMATM3UPOBAHHBIX OT/IENIeHHI Bo BeeX peruoHax Pb, B T.4. coznanue 6aHka sHmonpore3oB. Obecneunt
NPOBEJICHWE  HAYYHBIX  HCCIEOBAHWN M OCYILECTBISATh  AHAIM3  TOJYYEHHBIX  PE3YJIbTaToB
SHJIONPOTE3UPOBAHMS, YTO B LEJIOM OyJeT CIIOCOOCTBOBATh IOCTOSIHHOMY —YIYHIIICHHIO KadyecTBa
OTEYECTBEHHOT'O 3H/IONPOTE3a, ¥ CHIKEHHIO YHCIIA OCJIOKHEHN M PEBU3HOHHBIX OIIEPaLIUii.
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Abstract. Atrial fibrillation may significantly reduce blood flow in the left atrial appendage,
this can lead to the formation of blood clots. Device is intended to prevent thrombus embolization
from the left atrial appendage in patient who have nonvalvular atrial fibrillation. The left atrial
appendage occluder is constructed from a high-tech nitinol mesh what have hard modeled frame with
inside polyester fabric. This nitinol implant have self-deployed and self-centered mechanism action.
The devise consists of a lob and a disc connected by a central waist. Occluder caudal surface have
locking elements, they fixed device in left atrial appendage.

Devise advantages

reliable implantation in left atrial appendage.

low risk of thromboembolism.

high frequency complete occlusion of the left atrial appendage .

low probability residual blood flow. It is lead to disturbance blood flow in distal part left atrial
appendage and terminate thrombus migration from left atrial appendage.

. device have high flexibility and manageability that prevents occluder dislocation.

YCTpOUCTBO IS OKKITIO3MH YIIKA JICBOTO MPEICEpaus NMPEIHA3HAYCHO JIIS MPOQPIIAKTHKA
MHCYJIBTOB U JPYTHX OMACHBIX TPOMOOIMOOTUUECKHUX OCIONKHEHHUH y MAllMeHTOB ¢ PUOPUILIALIHEH
npencepauid. YIIKO JIEBOTO TPEACEpAMs SBISETCS OCHOBHOW TNPUYMHON BO3HUKHOBEHUS
GbubpuIsIIMKA  TIpeicepaAnuid, T. K. B 3TOM OOpa30BaHMM 3HAUUTENIBHO CHIXKAETCS CKOPOCTh
KPOBOTOKA, UTO BJIEUET 3a COOO0H 3aMycKk MexaHu3Ma TpoM0000pa3oBaHusl. Y CTAHOBUB CHEIIUATBHOE
YCTPOMCTBO 7Sl OKKIIIO3UH, B YCThE YIIIKA, MPEAOTBPAIIAETCS BO3MOXKHOCTh BBIOpOCca (pparMeHToOB
TpoMOa B KPOBOTOK Ml CHUKAET PUCK BO3SHUKHOBEHHUSI.

Ha ceronusamHuii neHb, TpU yCTPOWCTBA, CIENMATBHO MPEAHA3HAUCHHBIC I YPECKOKHOU
SHJIOBACKYJISIPHOW OKKJIFO3MHM YIIIKa JIEBOTrO Tmpencepaus: TpaHckateTepHoe okkimro3usi Plaato,
cucremaWatchman LAA (Boston Scientific) u AMPLATZER Cardiac Plug (ACP, St.Jude Medical).
Hu oxHo u3 aTHX yeTpoiicTB emie He Obun og00peHo FDA (YmpaBieHue no caHUTapHOMY HaJI30py
3a KayecTBOM TMHILEBHIX MPOAYKTOB M MeaukamMeHToB). Kaxknas cucremMa MMeeT YHUKAIbHBIC
OCOOEHHOCTH.

Waist Stabilizing wires
™

End-Screw
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PaspabatsiBaembiii okkiogep YJIII npeacraBiser co0oil BHICOKOTEXHOJIOTUYHYIO CETKY Ha
CIIO)KHO MOJICTMPOBAaHHOM KapKace HM3HYTpU BbICIaHHYIO monuddupHoil Tkanbto. [lo cBoemy
MEXaHU3My packpbITus okkironep YJIII sBusercs camopacKpbhIBarOIIUMCS, CAMOLCHTPUPYIOIUMCS
HUTHMHOJOBBIM MMIUIAaHTOM. Ha kayganbHOM NOBEPXHOCTH OKKIIOAEpa pacIoyiaraercs psij
(UKCUPYIOIUX IEMEHTOB, MPEMSITCTBYIOINX MUTPALUY U3AENUs U3 YIIKA JEBOTO MpeacepIusl.

YcTaHoBKa yCTpOWCTBA MPOMCXOAMUT DHIOBACKYISPHO (uepe3 OelpeHHYI0 BEHY,
TpaHCCENTAIbHBIM JIOCTYIOM 0€3 HEOOXOIMMOCTH IIPOBEICHUSI OTKPBITOM ONEpaliiy Ha cepie).

JocrouncTBa pazpabaTbIiBaeMOIr0 U3JIEHS:

- Hapgexnas ycranoBka B nosioctu YJII;

- Maubrii puck TpoMO00Opa3oBaHuUs;

- Bricokast BepOATHOCTb NOIHON OKKIro3uu Y JIII;

- Hwuskas BepoATHOCTb pPE3UAYAIBHOIO KpPOBOTOKA, YTO CIOCOOCTBYET OBICTpOMY
BEIKTIOUeHHIO Tonoctn YJIII w3 kpoBoToka W TpoMOupoBaHuio aucranbHOW wactu YJIII,
MPeIOTBPAIIACT BO3MOKHOCTh MUrpanuu Tpom0oB u3 YJIII B 00muuii KpoBOTOK;

- Bricokast THOKOCTB U yHpaBiIieMOCTh KOHCTPYKIIMH, YTO CIIOCOOCTBYET MPEIOTBPALLICHHIO
JUCJIOKAIMU OKKJIIOJIEpa B IIPOLIECCE UMILIAHTALUN

31



YIK 677.075:61

TPUKOTAKHBIN KQMHPECCI/IOHHHI?I PYKAB
JJISI HOCJEONEPALIMOHHOMN PEABUJINTALIMU BOJIBHBIX
PAKOM MOJIOYHOM KEJIE3bI

KaHJ. TexH. HayKk Hanéxnas H.H.l, KaHJ. TEXH. HayK, A0L. YapKOBCKHi1 A.B.l,

I-p Mell. HayK, npod. Jlyn H.I'.2, xaum. men. Hayk, nou. [nsxTyHoB E.A.2
Yyupexnenue o6pazopanus «BuTeGCKuii rocy1apCTBEHHBINH TEXHOIOTHYECKUH YHUBEPCUTET
2Yypexenue obpazoBanns «BuTe6CKHil TOCynapCTBEHHbII opieHa JpyKObl HAPOIOB
MEIULUHCKUN YHUBEPCUTET)

E-mail: n.nadyozhnaya@gmail.com

Abstract. This article is about development of medical compression arm sleeve for treatment
lymphedema for breast cancer patients. The development of the construction and technology of
medical compression arm sleeve was based on the results of the theoretical and experimental research
using the methods of mathematical modeling. Styles of arm sleeves and size range including four
sizes and two length were developed. The technology of medical compression arm sleeve has been
introduced at the Open JRC “Svitanak™ in Zhodino (Belarus).

Heo6xoanMocTh pa3pabOTKM TEXHOJOIMM IPOM3BOJCTBA OTEYECTBEHHBIX KOMIIPECCHOHHBIX
MCAUIIMHCKUX I/I3IleJII/II\/JI JJIsA HOCHCOHCpaHHOHHOﬁ pea6I/IJII/ITaLII/II/I JKCHIIIHH, 0O0JIBHBIX paKkoMm
MOJIOYHOH >Kele3bl, 00ycioBieHa TeM, uto B PecryOnuke benapych 3TOT B paka B CTPYKType
JKEHCKMX OHKOJIOTMYECKHX 3a00JIeBaHMM 3aHHUMAaEeT NEpBOC MCECTO. B IIOCJIICAHUE T'OJbl B Hamren
cTpaHe HaOJI0AaeTCsl TEHACHLUS pOCTa JaHHOTO 3a00JIeBaHuUsl M €XKEroHO BbIsABIsAeTCs Ooiee 3,5
TBICAY HOBBIX CJIy4acB 3a00JIEBAEMOCTH. HpI/IMeHeHI/Ie PAa3IMYHBIX MCTOJOB JICHCHHA CaMOI'0 paka
(XUpypruyeckoro, XMMHUOTEpAINUH, JIy4eBOW TepamuH, FOPMOHOTEPANlMM) HPHUBOAUT K TaKOMY
pacrpoCTpaHEHHOMY OCJIOKHEHUIO, KaK JIMM(pATHUECKUI OTEK (BTOpUYHAs JUMdenemMa) BepxXHen
KOHEYHOCTH Ha CTOpPOHE omepanud. Ba)KHbIM KOMIIOHEHTOM JieUeHHUs JTUM(PaTHUYECKHX OTEKOB
ABJIICTCA HOMICHUC CICHUAIBHBIX KOMITPECCUOHHBIX I/ISI[CJII/II;'I, 3aZladya KOTOPLIX — OKa3bIBATb
JaBlieHHE Ha PYKy B COOTBETCTBUHU 3aJlaHHBIMH MEIUIUHCKUMM TpEOOBaHMSIMHU BEITUUYMHAMH M
pacnpeziesieHueM BA0JIb KOHEUHOCTH.

KomnpeccuonHoe Bo3zeiicTBHE M3AEIHs HA TEJI0 00ecrednBaeTCsl HATMYUEM 3JIaCTOMEPHBIX
HUTEH B €r0 CTPYKTYpE, MPUAAIOIINX TPUKOTAXKY HEOOXOIUMYIO KECTKOCTb U 3JTACTUYHOCTD, a TAK)KE
TEM, YTO pa3Mepbl M3/EIHs B CBOOOJHOM COCTOSHHM MEHbILE Pa3MEpOB Tela, Ha KOTOPOE €ro
HazeBatoT. Kak mpaBuiio, KOMIIPECCUOHHOE W3JIEHE IMPEACTaBIsieT coOoi TpyOuaTyro 00O0JOUKY
nepeMeHHoro nepumerpa. [lo cnoco0y npou3BoACTBa pa3inuyaroT LeIbHOBA3aHHBIE (OECIIOBHBIE)
KOMITPECCUOHHBIC U3ACIINA U U3ACITIUA C TPOAOJIbHBIM IIBOM. HBI{GJ’II/IX C MPOAOJBbHBIM IIBOM MOT'YT
M3rOTaBIMBATHCS KPOEHBIMU U3 TPUKOTA)KHOTO TOJIOTHA WM BBIPAOATHIBAThCA B BUJE JETAIH 10
KOHTYpY (peryasipHbIM CIOCOOOM) Ha MJIOCKOBSI3aIbHOM 000pY/1I0BaHUU.

Ilo 3amanuio koHuepHa «bemlernpom» B paMKax OTpaciI€BOM HayYHO-TEXHUYECKOU
IporpamMmaI ((I/IHHOBaIII/IOHHLIe TEXHOJIOTHH B JIETKOMN IMPOMBIINIJICHHOCTH > pa3pa60TaHa TEXHOJIOTHUA
TPUKOTA)KHOTO KOMIIPECCHOHHOTO pyKaBa JJIs IIOCJIeoNepaliMoHHON peabuiInTaiyi O0IbHBIX paKOM
MOJIOYHOM eJie3bl B 0CBOeHO ero mpou3BoaAcTBo Ha OAO «Csitanak» r. XXoauHo. OCOOEHHOCTHIO
pa3paboTaHHOM TEXHOJIOTUH SIBJISETCS TO, YTO JUISl U3TOTOBJIEHUS TPUKOTAXKHOTO KOMITPECCHOHHOTO
pyKaBa MEIMIIMHCKOIO Ha3HAaYeHHsI BBIOpAaH pacKpOMHBIN crioco0 MPOM3BOJCTBA C UCIIOJIb30BAHUEM
00OpYyZOBaHUS JJISi M3TOTOBIICHUS TPUKOTAXKHBIX IOJIOTEH W W3JENUN OeIbeBOro Ha3HAYeHUs,
CoACpKaAIUX SJIaCTOMCPHBIC HUTH, HOSBOJ’I?IIOH_[I/Iﬁ HU3TrO0TaBJIMBaTb KOMIIPECCCUOHHEBIC HU3C/IHA Ha
uMmeromemcsi Ha npeanpustusax Pecnyonukn bemapych obopymoBaHuu 0e3 €ro MoJepHHU3AIHH.
Packpoiinpiii crioco0 mpearnosaraeT cHadanga W3roTOBJIEHNUE TPUKOTAKHOTO MOJOTHA C 3aIaHHBIMU
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CBOMCTBaMHM, a 3aT€M BBIKpDAMBAHUE U3 HErO JCTAlld U3JIENUs U MOCJIEAYIollee €€ COEAUHEHUE
MIPOJOJIBLHBIM IIBOM. JIOCTOMHCTBOM PacKpOWHOT0 Croco0a SIBISIETCS YHUBEPCAIBHOCTh: U3 OJJTHOTO
Y TOT'O K€ TPUKOTAXKHOTO MOJIOTHA MOYKHO M3TOTaBIMBATh U3/IEIIHSI PA3TUUYHBIX MOJICNICH U pa3MEPOB.

Pa3paboTanHblil KOMIPECCHOHHBIN pPyKaB M3rOTaBIMBACTCS U3 CHEIHAIBHOTO TPUKOTAXKHOTO
MoJIOTHA 0c000# cTpyKTypHI (mateHT Ne 17875 (BY)). [Ipu u3roToBIeHNN TPUKOTAKA UCTIOIB3YETCS
HaTypaJIbHOE TUIIOAJUIEPIEHHOE ChIpbe — XJIom4yaToOymMakHas mpsoka. st JTaHHOTO TPUKOTaXHOTO
MOJIOTHA ~ OOOCHOBAHBI  3allPaBOYHBIC  XAPAaKTCPUCTHKH,  BBINOJHEHBI  HMCCIICIOBAHUS
nedOpMaAIMOHHBIX CBOMCTB MPHU PA3IUYHBIX pexUMax AePOpPMUPOBAHUS, BO3AYXOMPOHHUIIAEMOCTH
MOJIOTHA B YCJIOBHSIX, MPHOJIMKEHHBIX K YCIOBUAM 3KcIuTyaTamnuu [ 1-3].

AcCOpTUMEHT pa3pabOTaHHBIX TPUKOTAXKHBIX KOMIIPECCUOHHBIX PYKAaBOB BKJIIOYAET 3 MOJEIH,
OTJIMYAIOILIMXCSl UCTIOJIHEHHEM HWXHeH vyactu (pucyHok 1). Kaxknas mMojens BBITYCKaeTCsl B JIBYX
KJlaccax KoMIipeccuu U § pasmepax (4 rpymmsl pa3MepoB 1Mo o0XBaTaMm M 2 TPYMIBI MO JUIUHE). 1
KJIacCy KOMIIPECCUHU COOTBETCTBYET JaBlIeHUE H3/AEIHs B 00s1acTH 3armsicThs ot 2 10 2,8 klla, 2 kimacey
— ot 3,1 no 4,3 klla. PasmepHble nmpu3Haku JUIsl MOA00pa M3ASHS MMOKa3aHbl HA PUCYHKE 2, UX
COOTBETCTBHE pa3Mepam uzjenus — B Tadmune 1.

Mogens A Mogaens b Mopgaens B
Pucynoxk 1. — Moaenu TpUKOTaXHOTO KOMITPECCHOHHOTO pyKaBa

Lc — oOxBar 3amscThsi — U3MepseTCs MEePHEeHIUKYIIPHO OCH
IIPEAIIICYb 10 JIy4e3alsICTHOMY CyCTaBy;

Lo — o0xBar npenruieybs — U3MepsieTcs MepreHIUKYIIPHO OCH
MpEeAIUIeYbs B CAMOW HIMPOKOU €ro 4acTH;

L — 06xBaT miieya — u3MepseTcs MepreHANKYISIpHO OCH IIJIeya;

Ip — IMHA yyacTKa pyKy OT 3aIsiCThsl 10 PEATIEYbs;

| — nMHa yyacTka pykH OT 3aIlsICThs JI0 Tuieya

Pucynok 2. — PazmepHble TpU3HaKU AJIs1 I0100pa TPUKOTAKHOTO
KOMIIPECCHOHHOTO pyKaBa
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Tabnuna 1 — BennunHsl pa3MepHBIX TPU3HAKOB KOMIIPECCHOHHOTO PYKaBa, CM

O6o3HaueHmne I'pynmna mo o6xBatam (pazmep)
pa3MepHOro 1 5 3 4
IpHU3HAKA
Lc 16-19 19-22 22-25 25-28
Lo 22-26 26-30 30-34 34-38
L 24-30 30-36 36-42 42-48
['pynna no gymse (pocT)
1 2
Io 16-18 18-20
I 40-45 45-50

[Ipu npoexkTHpOBAaHUM KOMIIPECCUOHHOTO pyKaBa (IIOCTPOEHUHU JIeKall) ¢ MPUMEHEHUEM
pa3pabOTaHHBIX aBTOPAaMH METOJMKH U KOMIIBIOTEPHON MPOTpaMMbl [4] BBITOJHSIIMCH PAacueThl
IIUPUHBI ACTAIM U3JIEIUs Ha YPOBHAX 3aISICThs, MPEAIUICUbS U IUIeYa MO 3aJaHHBIM BEJIIMYHMHAM
JABJICHUS W pa3MepaM KOHEYHOCTH, UCIIONB3Ys PE3yJbTaThl MOJYIIUKIOBBIX UCIIBITAHUNA 00pa3ioB
TPUKOTAXKHOTO MOJIOTHA HA PACTSXKEHUE BJIOJb METEIIBHBIX PSIOB (AMarpaMMBbl PACTSKCHHS).

Pa3paboranHbie TPUKOTaXXHbIE KOMIIPECCHOHHBIE PYyKaBa YCIEIIHO MPOIUIM BCE CTaIuu
MPUEMOYHBIX  HCHBITAHWM:  TEXHUYECKHE, CAHUTAPHO-TUTHCHUYECKHE, KIMHUYECKUE U
3aperucTpupoBanbsl B Munuctepctse 3npaBooxpaneHus Pecnyonuku benapyce B kauectBe usaenus
MEIUIMHCKOr0 Ha3HaueHus (perucrpaunoHHoe ypoctoBepeHue Ne MIM-7.101062). Meauuunckue
WCIIBITAaHUsI TIOKa3a A(G(EKTUBHOCTh U3NEIUS JUIA NPOPHIAKTUKA W JICUCHHUS BTOPUYHOTO
TUM(PATHIECKOTO0 OTeKa BEPXHEHW KOHEYHOCTH: HOIICHUE PyKaBa CIIOCOOCTBYET PENYKIIMU OTEKa,
yAYUIICHUI0 CUMOTOMATUKUA 3a00JIeBaHUS U TOBBIIICHUIO KAauyecTBAa JKU3HU TMAIMEHTOK.
[Ipon3BOACTBO TPUKOTAKHOTO KOMIIPECCMOHHOTO PyKaBa /i MOCJIEONEPallMOHHON peadbriMTaium
OOJIHBIX PaKOM MOJIOYHOI kese3bl 0cBoeHO Ha OAO «CBitanak» r. XXoauHo.
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CACTEMA AOPTAJIBHOT'O CTEHTTPA®TA
JJIsA KOPPEKIIUM AHEBPU3M I'PYTHOU AOPTbBI

Omnsromen 1.B.%, Uepnormnas I1.0.2
T'ocynapcreennoe npeanpustue «Hayuno-rexnonornueckuii mapk BHTY «IlomuTeXHUK
2y3 "1-a ropoJicKasi KIIMHU4Yeckasi 6oapHua"
Mumnck, Pecniy0nuka benapych

Abstract. The urgency of the project due to the constantly increasing demand for health care in
products for the treatment of aneurysms of the thoracic aorta. Industrial production aortic stentgraftov and
their delivery systems now in Belarus is absent. The local clinic uses imported devices. In Belarus, the
number of cases of aortic aneurysms is approximately 2-2,5 thousand. Per year.

The emergence of domestic stentgrafta will increase the number of patients undergoing surgery
and speed of surgery.

To develop and create in our country a unique high-tech production of new devices designed for
cardiovascular surgery, which technical and economic parameters would be to the best world standards.

AKTyanbHOCTb HIPOEKTa OOYCJIOBJIE€HAa IIOCTOSIHHO  BO3pacTarolleldl  MOTpeOHOCTbHIO
MEAULMHCKUX YUPEKICHUN B M3ACIHUAX JUISl JICYEHUS aHEBPU3M I'PyJHOM aopThl. AHEBpU3Ma —
pacliMpeHre CTEHKU aopThl BCIEJCTBUE €€ HCTOHYEHUS WM pacTsbkeHus. IIpomsblnuieHHoe
MIPOU3BOJICTBO A0PTAJIBHBIX CTEHTTPA(TOB U CHCTEM MX JIOCTaBKH B HacTosmiee BpeMs B benapycu
OTCYTCTBYET. B OTeuecTBEHHBIX KIMHHKAX MHCHOJIb3YyEeTCS WMIOPTHBIM HHCTpyMeHTapuil. B
benapycu konm4ecTBO cilydaeB aHEBPU3M aOPThl COCTABIISAET IPUMEPHO 2-2,5 ThIC. €XKErOJHO.

[TosiBneHrEe OTEYECTBEHHOI'O CTEHTrpadTa MO3BOIUT YBEIUYUTh KOJIUYECTBO OMNEPUPYEMBIX
OOJIBHBIX M CKOPOCTh IIPOBEIEHUS oneparuii (pucyHok 1).

Pucynok 1. — IMnnaHTupOBaHHBIN a0pTalbHbIA CTEHTIpadT

Cucrema aopTalbHOTO CTEHTrpad)Ta COCTOUT U3 CTEHTrpadTa U CUCTEMBI JOCTABKHU.

CreHTrpadT — BHYTPHUCOCYIUCTBIM SHIONPOTE3, COCTOSIMN W3 MPOBOJOYHOIO Kapkaca U
TKaHEBOW 000JIOUKH, KOTOPBIN MpeHa3HAUEH /ISl JICUEHHS] aHEBPU3M IPYAHOIO OTJIENa aOPTHI.

JlucTanpHBI KOHELl CUCTEMBI TOCTaBKM — MATKUHN aTpaBMaTHYHBIM KOHMYECKHM KOJIAYeK-
(uKcaTop KOTOPbII MO3BOJSET BBOAUTH CUCTEMY JIOCTABKM MaKCHUMaJbHO aTpaBMaTHYHO B COCY
4yepe3 NyHKIUOHHOE WIN apTEPUOTOMHYECKOE OTBEPCTHE.

[IpokcumanpHasi (MaHUIYJIALMOHHAS YacThb CHUCTEMBbI JOCTAaBKH) COCTOUT M3 3JIEMEHTOB,
MO3BOJISIOMIMX TOYHO C TpeOyeMoill CKOpOCTBbIO CMeEIlaTh HapyXHYK 000J0uKy (4exod)
BBICBOOOK1asi TEM caMbIM cTeHTrpadT. [IpeaycMoTpeHbl G0KOBBIE MOPTHI [ 3aTIOJTHEHHS CHCTEMBI
(U3MOTOTNUECKUM PACTBOPOM M yJIAJIEHUS BO3/1yXa.

Pyudku cucTeMbl JOCTaBKH BBIINOJIHEHBI IO aHATOMUYECKHUM XapaKTepUCTHUKAM PYKH YelIoBeKa
111 yTOOHOTO TPUJIETaHusl M YMEHbBIICHHSI PHCKa COCKAIb3bIBAHUS BO BPEMsI OTIEpallHH.

ConuaibHO-3KOHOMHYECKAss 3HAYUMOCTh MPOEKTa 3aKJIOYaeTCsl B COKpAIEHHH CPOKOB
OKUJaHWs NAlMEHTaMU OIlepallMii U, COOTBETCTBEHHO, YBEJIIMYEHUH YHCIIa TPOBOAUMBIX ONEepauil
T10 JICYEHUIO, PaCIIMPEHUH BO3MOKHOCTEH ONEpallMOHHOTO JICUEeHUs, CHUKEHUH TOCYJapCTBEHHBIX
3aTpar Ha UMIOPT AHAJOTHYHBIX M3JEIHNA, CO3JaHUU M COXPAHEHUH pabOouyuX MECT B HAYKOEMKHX
OTpaciiAX MPOMBILIUIEHHOCTH.
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VJIK 616.65

YJIbTPA3BYKOBASI JMATHOCTHKA
AYTOMMMYHHBIX 3ABOJIEBAHUHU IUTOBUIHOMU ’KEJIE3bI

[Tanacrok I'. /1.
I'Y «PecnyOinKaHCKUN HAYYHO-TTPAKTUYECKHUIA LEHTP paAUalliOHHON MEIUITUHBI
Y DKOJIOTUU 4eI0BeKay, ['omens, benapych

B pasButuu ayTOMMMYHHBIX 3a00JIeBaHUN IIMTOBUIHOW KeJie3bl HIPalOT pojib, Kak
WH/IMBUYAIIbHBIE OCOOEGHHOCTH HWMMYHHBIX pEaKIMd, Tak M BO3JCHCTBUE COOCTBEHHO
MHULUUPYIOMINX U UHAYLIUPYIOMMX (akTopoB (MHGEKINH, aHTPOIOTEHHbIE 3arpsS3HUTEIN U Ip.)
[JI.N. Jauunosa, 2005].

N3BecTtHO, 4TO TMM(OOTTOK OT MIMTOBUAHOMN K€NIe3bl MPOUCXOAUT MO CUCTEME MOBEPXHOCTHBIX
TMM(paTHYECKUX COCYIOB K MTOBEPXHOCTHBIM IEWHBIM JTUM(ATHYECKUM y3JIaM, PACTIOIOKEHHBIM BIOJb
IPYIMHHOKITIOYUYHO-COCLIEBUTHON MBIIIIIBL. 3HAYMUTENbHAs 4YacTh JUMGATHYeCKuX COCYIOB, IIO
KOTOPBIM TPOUCXOJHUT OTTOK JUM(BI OT IIUTOBHIHOW >Kele3bl, OOBEIMHEHB B CHUCTEMY C
HAJIKJTFOYMYHBIMU JIUM(PATHIECKUMHU y3JIaMH U C TIpeTpaxealbHbIMU JTUM(aTHUECKUMU y31aMH, OTKY/a
nmMpa HanpaBIsIeTCsl B CICYIONINA Oapbep — IITyOOKHe HIKHUE JTuMpaTrdeckue y3ibl. OTTOK MBI
1o NIyOOKUM JIUM(ATUYECKUM COCYIaM MPOUCXOIUT B PazIHyHbIE TTTyOOKHE JTUMGATUYECKUE Y3IIbI
IeiiHO 00J1acTH: TITyOOKHME HICHHbIE, peTpaxeaabHbIe U NMapaTpaxeaibHble U Ap. Y 3I0POBBIX JIOAeH
nuMdaTHYecKre y3Ibl IIeH HE BU3YAJIM3HPYIOTCS Ha YIbTpacoHOrpammax. B Toxke BpeMsi mpu ux
METaCTaTUYECKOM TTOPAKEHUH W/WIM Pa3BUTHH BOCHAJIHMTENBHBIX ITPOIECCOB JMM(pAaTHIESCKHE Y3IIbI
otueTnBo BUIHbI [A.D. I1p10, 1997].

UyBCTBUTEIBHOCTh TAKOTO MPU3HAKA, KaK 3XOTC€HHOCTb MAapPEHXHMMBI IIUTOBUIHON IKEJe3bl
nocturaet 85% [JI.M. JanwnoBa, 2005], 4To HEAOCTAaTOYHO Il KOMIUIEKCHOM JMAarHOCTHKU
ayTOMMMYHHBIX 3a00JIEBaHUI IIUTOBUIHOM >KEJIe3bl NMPH HCIOJIB30BAHUM METO/a COHOTrpaduu.
Vcnonp30BaHWe OJHOTO MpH3HAKa HE TMO3BOJIAET OOECIEYUTh BBICOKYIO CTENEHb TOYHOCTH
JMarHOCTHKH.

Llenpto wuccneqoBaHUS SBWJIOCH TIOBBIINIEHHE KAaueCTBAa JAMArHOCTUKH ayTOMMMYHHBIX
3a00JIeBaHU MIMUTOBUIHOM >KEJIE3bl C MOMOUIbI0 COBOKYIHOCTU TPAJUIIMOHHOTO YJIbTPa3BYKOBOIO
METO/a UCCIIEOBAHUS U HEKOTOPHIX BBICOKOUYBCTBUTENBHBIX COHOIpapUUECKUX MPU3HAKOB, TAKHX
KaK HaJHM4YUe YBEJIWYCHHBIX TITyOOKHX, MPEATOPTAaHHBIX M/WJIH MapaTpaxealbHbIX JTUM(paTHIECKUX
Y3JIOB LIEH.

UccnenoBanune nposeaeHsl B ['ocynapcTBeHHOM yupexaeHun «PecrnyOnukKaHCKUM HaydHO-
NPAaKTUYECKUH LEHTp paJuallMOHHOM MEAMLMHBI W HSKOJIOTUM YeJOBeKa» B J1abopaTopuu
KIIMHUYECKUX WCCJIEIOBAaHUN M OTAENEHUM JIy4eBOM JWMarHoCTHKU. bbuio oOcnemoBano 47
NAIMEeHTOB C paHee BepU(UIMPOBAaHHBIM TUArHO30M ayTOMMMYHHOM THPOUAHOM maTosnoruel, 6e3
COITyTCTBYIOIIUX U3MEHEHHUH CO CTOPOHBI BEPXHUX ABIXATENBHBIX IyTel, U Takke 30 4ermoBek — ¢
KOJIJIOUIHBIM 3000M. COOTHOLIEHHE JIUI] MYXCKOTO M ’KEHCKOT0 nojia coctaBmio 1:10,6, uro 61u3k0
K pacrlpeesIeHUIO B MOMYJISIIIHHU.

YacToTa BCTPEYaeMOCTH BHU3YaJIM3allMU YBEJIMYEHHBIX MapaTpaxeaibHbIX JTUM(PATHYECKUX
y3JI0B y MallMEHTOB C ayTOUMMYHHBIMH 3a00JI€BaHUSMHU LIUTOBUIHON KeJie3bl oT™Mevanach y 37/47
TIPH CPAaBHEHUH C KOJIIOUAHBIM 3060M (x2 0,0...01).

YysctBuTenbHOCTh — 78,7%, cnennduarocts — 100%, MPOrHOCTHYHOCTH MOJOXKHUTEITHHOTO
pesyabTara — 100%, MpOrHOCTUYHOCTH OTPULIATENIBHOTO pe3ynbraTa — 75,0%.

YacToTra BCTPEYaEMOCTH BH3YaJTW3allMH YBEIHMYEHHBIX MPEArOpPTaHHBIX JTUMQPATHIECKIX
Y3JI0B y MAIlMEHTOB C ayTOUMMYHHBIMH 3a00JIeBaHUSMH IIUTOBUIAHOMN KeJe3bl MPUCYTCTBOBAJA Y
24/47 ipu cpaBHEHHUH ¢ KOJUTOMIHBIM 3060M (¥2 0,0...01).

UyscrBurenbHocTh — 51,1%, cneunduunocts — 100%, TPOrHOCTUYHOCTH MOJIOKHUTEIHLHOTO
pe3ynbrata — 100%, MPpOrHOCTHYHOCTh OTPHUIIATEIILHOTO pe3yibrara — 56,6%.
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YacTtoTa BCTpPEYaeMOCTH COYETAHWsS BH3yalU3allMd YBEIWYCHHBIX MapaTpaxeanbHbIX U
MPEeIroOpTaHHBIX JUMGATHUYECKUX Y3JI0B Yy TAlMeHTOB C ayTOMMMYHHBIMU 3a00JIeBaHUSMU
IUTOBMIHOM jKeNe3bl oTMeuanach y 22/47 npu cpaBHEHHH ¢ KOITOUIHBIM 3060M (¥ 0,0...01).

UysctButenbHocTh — 46,8%, cneunduunocts — 100%, TpOrHOCTUYHOCTH MOJIOKUTEIHLHOTO
pesyabrara — 100%, MpOrHOCTUYHOCTH OTPULIATENILHOTO pe3ynbraTa — 54,6%.

[Ipy COMOCTABIEHMH YacTOT C MCIOJIL30BAHMEM KPUTEPHs )° YCTAHOBIEHO, YTO YaCTOTA
MpU3HAKA BU3YalU3allis YBEIUUYCHHBIX MapaTpaxeallbHbIX ¥ MPEATOPTAHHBIX TUM(PATHUECKUX Y3JI0B
IpU ayTOUMMYHHBIX TUPONATHIX CTATUCTHUECKU 3HAUMMO MPEBbIIIaia aHAIOTUYHBINA MPU3HAK MIPU
KOJIJIOUZHOM 300€.

B xome ananmmza pe3yibTaToB  yIbTPAa3BYKOBOTO  MCCIEAOBAaHUS,  yBEJIUYCHHBIC
naparpaxeajgbHble JIMM(ATUYECKUE Y37bl, B TPYIIE MANUEHTOB ayTOUMMYHHBIMU THPOTATHSIMHU
BcTpeuanuch B 78,7% cnywasx, mpenroptanubie B 51,1% cnywasix, couetaHue oOeux rpymmn
YBEIIMYECHHBIX TUM(PATUYECKUX Y3JI0B OBLIO OTMeueHO B 46,8% crmyyasx.

Pa3mep nmaparpaxeanbubix uMmdatudeckux y3i0B (0,83+0,05 cm) ObLT BBIIIE TP CPABHECHUH
¢ npearopranubiMu (0,65+0,03 cm).

CraTucTH4ecKd 3HAaYMMblEe Pa3IU4Ms MPOCICKUBATIUCH IO IMOKa3aTeasM IpH CpPaBHEHHUH
4acTOT PacupoOCTPAaHEHHOCTH aHTUTEIOHOCUTENbCTBA K (PEPMEHTY TUPOUJIHON NEpOKCcUaa3e U
naparpaxeajibHbIMU JUMPaTuueckuMu y3namu (p=0,04).

Takum o0Opa3oM, UCHOJB30BaHUE TOJBKO TPAJUIMOHHON YIbTPa3BYKOBOM METOAMKHU
UCCIIEIOBAHMS IIMTOBUIHOW >KEle3bl C OCMOTPOM JHUM(ATHUYECKUX Y3JIOB IIEH MOBBIIIAIOT
JTUArHOCTUYECKYI0 TOYHOCTh MOCTAHOBKH JIMArH03a SHJOKPUHHBIX TUPOIIATHMN.
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OCOBEHHOCTH U3BMEHEHUS MOP®OJIOT HUECKOI KAPTUHBI PAHBI
IIPH CTAHAAPTHOM METOJE JIEYEHUA Y SKCIIEPUMEHTAJIbHBIX
AKUBOTHbBIX C MOJAEJIBIO ®YPYHKYJIA B IOAIIOABOPOJOYHOU OBJIACTH

[Toxonensko-Yynakosa U.0., @neppsanosua M.C., Kon6 E.JL.
Yupexnenue o0pazoBanust «benopycckuii rocyaapcTBEHHbIH MEAUIIMHCKUI YHUBEPCUTET,
Kadenpa Xupyprudeckoii cromaroynoruu, . MuHck, benapych

E-mail: ip-c@yandex.ru

Abstract. Featuresof the morphological picture changes of wound in standard method of
treatment in experimental animal with models of boils in the submental area. Purpose is to
determine the peculiarities of changes in the morphological picture of purulent wounds in
experimental animal with the models of boils in the submental region in the standard treatment. We
examined 10 adult Guinea pigs — males who had the experimental model of furuncle in the submental
region. The results allow concluding that in the period of 21 days corresponding to the clinical cure
only in 28.6% of the slices of microscopic signs of inflammation are not traced and in 71.4% of the
observations the productive inflammation in the postoperative wound is saved. This indicates
insufficient efficiency of standard treatment measures and requires the development of new treatment
methods and complex approach to this issue.
Keywords: boil, head and neck, experiment, purulent wound.

BBenenue. Ha coBpeMeHHOM »sTarme mapauiebHO C POCTOM YHCIAa OJOHTOTC€HHBIX
HH(]EKIHMOHHO-BOCTTAIUTEIbHBIX TporeccoB (MBII), mpocnexuBaeTcs NMOCTOSHHBIA POCT YHCIIA
Pa3BHUTHS BOCTAIUTEIHHBIX 3a00JICBAaHII HEOJOHTOTEHHOTO IeHe3a, U3 YHCIIa KOTOPBIX PyPYHKYIIBI
YEIFOCTHO-TTUIIEBON 001acT coctaBisaroT 37,1%. YacrtoTa pa3BUTHS JaHHOW MATOJOTUU OT OOIIEro
YHClIa BOCIAJIUTEIbHBIX 3a00JCBaHUM MITKHMX TKaHEH 4YeIIOCTHO-JIHUIIEBOM 00JIACTH COCTaBJISCT
19,4% [2, 6]. U3BecTHO, UTO B MOCJIEAHUE TOJAbl OTMEUAETCS 3HAUYUTEIIBHOE YBEIMYCHHUE 4YKCIIa
TsoKenbIX ocnokHeHuidt UBII ugemtocTHO-nuMIeBON o0nacTy W IeW, B TOM YHCIE W TpomOo3a
KaBepHO3HOTO cHHyca [5, 7], 4TO OUKTyeT HEOOXOIUMOCTh AalbHEHIIEero Mmoucka 3(pQPeKTUBHBIX
METO/IOB JICUCHHS U MPODUIAKTHKN JAHHOW MAaTOJIOTUU. ITO SBIISETCSI OCHOBAaHUEM JIJISl IIPOBEICHUS
HKCIIEPUMEHTANBbHBIX HCCIEAOBaHUNA U ompeneneHus 3((HEKTUBHOCTH CYIIECTBYIOIIUX METO/IOB
JIEYSHUS, MIUPOKO HCIOIB3YEMBbIX B TOBCEIHEBHOM MPAKTUKE YETIOCTHO-JIHUIEBBIX XHUPYPrOB H
CTOMATOJIOTOB-XUPYPTOB JJIsl ONpe/ieieHns Harboee cabblX 3BEHhEB CYIIECTBYIOIIMX KOMILIEKCOB
ne4eOHO-peadUIMTallMOHHBIX MEPOTIPUSITHI 1 BHECEHHUSI B HUX COOTBETCTBYIOIINX KOPPEKTHUB.

Leab paboThl — onpeAenuTs 0COOEHHOCTH H3MEHEHHS MOP(OTOTHUECKO KapTUHBI THOMHON
paHbI Y DKCIIEPUMEHTAIBHBIX KUBOTHBIX C MOJIEIbI0 PYpYyHKYJa B OAMOA00POA0OYHON 00IacTH B
MPOLIECCE CTAHIAPTHOTO JICUEHUS.

O0bekThI U MeTObI. Bece akcniepuMeHTanbHbIE UCCIIEIOBAHUS OCYIIECTBISUIUCH B CTPOTOM
COOTBETCTBUHM C COBPEMEHHBIMU MpUHIUNaMH OHOATHKHU [3]. B kadecTBe JKCIEpUMEHTAILHOTO
o0ObekTa ObUTa BRIOpaHa MOpCKasi CBUHKA, TaK KaK CTpOeHHE U (DU3HOJIOTUS €€ KOXKHBIX MMOKPOBOB
ABIIAETCS HanOoIee OIM3KOM K KOXKHBIM MOoKpoBaMm uesioBeka [ 1]. [Tox nabmoaenuem Haxoaumck 10
MOJIOBO3PEIIBIX MOPCKHX CBHHOK — caMIloB. Mojens GypyHKyJa B MOAMOI00OPOAOYHON oOmacTu
AKCIIEPUMEHTATLHOTO O0BEKTa BOCIPOM3BOAMIN B COOTBETCTBUHM CO CIIOCOOOM TONy4YeHUS
SKCIIEpUMEHTaJIbHOW Mozienu GypyHKya B obigacTu rosnoBbl U meu [4]. HemocpenctseHHo nocie
pa3Butus QypyHKylIa B MOIMOAOOPOJIOYHON OOJIACTH MOPCKOW CBMHKE MPOBOJMIACH MEPBUYHAS
Xupypruueckass o0OpaOOTKa THOWHOrO oyara ¥ Ha3HAYajloCh CTaHAApPTHOE KOMIUIEKCHOE
MPOTUBOBOCHAIIUTENIbHOE JieueHHe. BceM JKMBOTHBIM B  IOCJIEONEPALMOHHOM  IEPUOIE
OCYIIECTBIISUT  €KETHEBHBIC TEPEBA3KH C 0053aTeTbHON CMEHOW JpeHaxed W HHCTHIUIAUEH
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THOWHBIX paH pAacTBOpaMH AHTHUCENTUKOB, MPOBOAWIN Kypc AaHTHOAKTepHAILHON Teparuu
BHYTPHUMBIIIEYHO. B cOOTBeTCTBUY CO cpokamu HaOmroaeHus 3, 7, 14, 21 CyTKM ¢ MOMEHTA CO3/TaHMs
MoJienn (ypyHKYIIa U OCJIe IPOBEICHUS ONEPaTUBHOIO BMEIIATENLCTBA, [10JI MECTHOM aHeCcTe3nen
Sol. articaini 4% — 2 ml npoBoauiicst 3a00p TKaHEH CO JHA U CTEHOK IMOCJICONEPAI[HOHHON PaHbl,
KOTOpbIe 110 00paboTku coxpansiun B 10% dopmanune. Mukporpenaparbl W3rOTaBIUBAIN IO
CTaH/IaPTHON METOJIMKE, OKpAIIUBAJId FeMAaTOKCUIMHOM M 303MHOM U HCCIIEIOBAIU MPHU MOMOLIN
CBETOBOM MUKPOCKOIIUU.

Pe3ysabTaThl. MUKpOCKOTIMUECKAs KapTHHA THOMHOM paHbI MOKa3aia HATMYUE OKPYTIION (GOPMBI
oyara ¢ OOJIBIIM CKOTUIEHHEM CErMEHTOSEPHBIX JISHKOIIUTOB, MUKPOOPTaHH3MOB, TKAHEBOT'O JISTPHTA.
Ha ocHoBanum yero ObLIO clieNaHo 3aKiIt0YeHne — adCieupyouuii GypyHKYII.

Ha 7-e cyrku HaOdroseHust BO BCEX YYacTKaX KOXHBIX HMOKPOBOB 3KCIIEPHUMEHTAIBHBIX
O0BEKTOB MHUKPOCKOIIMYECKM B COCOYKOBOM CIIO€ JIEPMBl OMNPEIENIIIOCh OBOMAHON (HOpMBI
CKOIJICHHE  OOJBIIOTO  KOJMYECTBO  CETMEHTOSACPHBIX  JIGHKOLIUTOB,  OKPY)KEHHBIX
COCIMHUTEIIbHOTKAHHOW  000JI0UKOH. DOTOT (QakT Takke CBHUAETEIbCTBOBAJ, B  IOJB3Y
MOpP(OJIOTHYECKOT0 3aKiIoueHus: — adcuenupyrommid pypyakyna. Ha 14-e cyTku Ha HpOTSHKECHUU
BCEX CJIOEB JEpMbl OIpeAesscs BOCHANUTENbHBIA UWHOUIBTpAT O0€3 YEeTKUX TpaHull C
npeodalaHieM CETMEHTOSICPHBIX JMM(OIHUTOB B €ro IeHTpe. BusyammsupoBaics TKaHEBOH
JIETPUT W O4Yard Auanene3Hbix kpoBomziusHuil. [lo mepudepun nHdumpTpaTa MpPOCICKUBATUCH
MOHOHYKJICApHBIE KIIETOYHBIC DJIEMEHTBI, KPacBOE CTOSHHE JICHKOIMTOB. Ompenemnsicss BBIXO.
HEKPOTUYECKOTO CTEp)KHS Ha TOBEPXHOCTh KOXH. V370KE€HHOE SBWJIOCH OCHOBAaHHUEM JUIS
3akmodeHus — auddysHoe rHoitHOe Bocnanenue. Ha 21-e cytku B 6 cpesax (42,9%), onpenernsiach
mud¢y3Has MOHOHYKIIEapHas KIeTOYHas MHQUIbTpalMs BCEX CIOEB KOXKH, YTO YKa3blBaJIO Ha
MPUCYTCTBUE TPOAYKTUBHOrO BocmaneHus. B 4 cpesax (28,5%) omnpenensiock MOTHOKPOBHE
COCY/IOB JIEPMBI, a TaK)K€ HE3HAYUTEIbHOE CKOIUICHHE MOHOHYKJIEAPHBIX KJIETOYHBIX JJIEMEHTOB B
COCOYKOBOM CJIO€ JIEPMBI HAJ[ OYaroM IOJHOKPOBHs. DTO CTAJIO OCHOBAaHHEM ISl 3aKIFOYCHUS:
MIPOJAYKTUBHOE BOCHAJIICHHUE B cTaguu paspeuieHus. B 28,6% nabmoaeHuil npu3HaKu BOCHAlICHUS
OTCYTCTBOBAJIH.

3akio4yeHue. AHaJIN3 TMOJYYECHHBIX PE3yNbTAaTOB MO3BOJIAET 3aKIIOYHUTh, YTO B Cpok 21
CYTKHM, COOTBETCTBYIOLIMI KIMHUYECKOMY BBI3JIOPOBIEHUI0 ToJbkO B  28,6%  cpesax
MUKPOCKOIIMYECKHE TPU3HAKH BOCHAJICHUs HE mpociexkuBaorca, a B 71,4% HaOmoneHuit
MPOAYKTHBHOE BOCIAJICHHE B IMOCICONEPAI[IOHHON paHe CcoXpaHsercs. OJTO yKa3blBaeT Ha
HEI0CTaTOYHYIO 3P PEKTUBHOCTh CTAHJAPTHBIX JIEYEOHBIX MEPOIPUATHH U JUKTYET HEOOXO0AUMOCTh
pa3pabdOTKX HOBBIX METOJIOB JICYEHHUS M KOMIUIEKCHOTO MOJIX0/1a K PEICHHIO JAaHHOTO BOTIPOCA.
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NPUMEHEHUE KOHYCHO-JIYYEBOH KOMIBIOTEPHOM TOMOT PA®UH
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Abstract. The use of cone-beam computed tomography for evaluation of the severity of chronic
odontogenic sinusitis of the maxillary sinus

Chronic odontogenic sinusitis of the maxillary sinus is a common disorder of inflammatory
processes in maxillofacial area. The application of the severity indices calculated according to the
three-dimensional radiological methods helps to clarify the nature of the pathological process and to
establish risk factors for its development.

Keywords: cone-beam computed tomography, sinusitis, maxillary sinus, the indices of
severity.

Beenenue. OcoOCHHOCTH pa3BUTHSI M TEUCHHUS 3a00JIeBaHUI BepXHeueTocTHOM nazyxu (BUIT)
4acTo OOYyCIIOBJIEHbl MHJMBUYaJbHBIM aHATOMHUYECKUM €€ CTPOCHHEM Y KaXKIOro MalueHTa —
pa3IMYHON TOJNIIMHON CTEHOK, BapHaOelbHOCTHI0O O0OBEMOB M aCHMMETPHUEH C MpaBOl U JeBOU
cTopoH [1]. B coBpeMeHHOI CTOMAaTOJI0THH, YETOCTHO-TMLEBON XUPYPTUU U OTOPUHOJIAPUHTOJIOTUU
TpeXMEpHbIE JIy4eBble METObI UCCIIEIOBAHMSI MTO3BOJISIIOT Han0oJiee TOYHO BBIIBUTH XapaKTEpPHBIC
IpsIMble U KOCBEHHbBIE NPU3HAKH PA3BUTHS MATOJOTMYECKOro MpOIecca Ha paHHUX Cpokax [2], B
CBS3M C 4YeM MJI1 AMArHOCTHKH XPOHWYECKOro oaoHToreHHoro cuuHycuta BYIl oOocHOBaHHBIM
SIBJISIETCS] IPUMEHEHUE KOHYCHO-Ty4eBOor KoMmbioTepHOoi ToMorpadun (KJIKT).

L{enb — BBIABUTH OCOOCHHOCTH TeUEHUsI 3a00IeBaHH BEPXHEUETIOCTHOTO CHHYCA Y MAllUeHTOB
Ha OCHOBAaHMM UHJAEKCAa CTENEHU TSKECTH XPOHUYECKOIO  OJOHTOTEHHOTO CHUHYCHTA,
PacCYUTHIBAEMOTO 10 JAHHBIM KOHYCHO-TTy4€BOW KOMITbIOTEPHOI TOMOTrpaduH.

Marepuan u merozasl. [IpoananuzupoBano 95 KJIKT nanueHTOB OCHOBHOM U KOHTPOJIBHOMN
Ipymm, MepByro u3 KoTopbix cocraBwio 30 (31,6%) wuyenmoBek ¢ BepU(pHUUIHPOBAHHBIM
BocnanuTenbHeIM TiporieccoM BUII omonTOoreHHoro reneza. Bo BTopyro rpymiy oTHeceHO 65
(68,4%) mamuentoB. Ha ocnoBanum manHbix KJIKT paccuuThiBany WHAEKC CTENEHHU TSHKECTH
xponuueckoro onoHtoreHHoro cunycuta (MCT XOC), mnpennoxenusiii U. O. IloxoneHbko-
Uynaxosoii, K. B. Bunskuiikoit, H. U. TTonskoBoii (2015) ¢ yueTom clieayromux napameTpos:

1) uucno crenok BUII, BOBI€UEHHBIX B MATOJOTHYESCKHUIA TPOIECC;

2) THUI COOTHOIICHUSI BEPXYIIEK KOPHEH 3y00B ¢ IHOM sinus maxillaris;

3) crenenp nmHeBMaTu3anuu BUII,

4) TOMNIIMHA CIU3UCTON 00ONOYKH BEPXHEUEITIOCTHOTO CHHYCA,;

5) mnpouenr 3anonuenns BUIT cnu3uctoit 0060104KOM.

3nauenuss UCT XOC unTepnperupoBaiu mno cienyrorei mkane: 0—0,6 6anioB — HopMaabHbIe
3HAYeHUs, XapaKTepHble JUIsl OTCYTCTBHS 3a0oyieBaHUsA M pucka ero passutus; 0,7—1,2 — puck
pa3Butus 3aboneBanus; 1,3—1,8 — nerkas crenens; 1,9-2,4 — cpeansis crenens; 2,5—3,0 — Tshkenas
crenedb. CraTucTHyeckas o0paboTKa MOJYUYEHHBIX JaHHBIX OCYHIECTBIISIaCh B Iporpamme
«Statistica 10.0».

Pesynbratel u ux o0cyxaeHue. B ocHOBHOM rpyrine uccieaoBaHus OJHOCTOPOHHUM CUHYCUT
BUII BeisiBneH y 20 namueHToB (66,7%), B vactHoctu cupasa —y 12 (40%) u cneBa — y 8 (26,7%)
yenoBeK. JIokanu3aius naroJoruyeckoro npoiecca ¢ AByX CTOpoH orMevanachk y 10 odpaTuBmmxcs
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(33,3%). Takum oOpaszom, B EepBOii rpyrie XxpoHunueckoe BocrnaneHue BUII cripaBa ycTaHOBIIEHO B
22 nabmoaenusx (55,0%), cnea — B 18 (45,0%). C npaBoii CTOPOHEI JieTKasi cTeneHb 3a00JIeBaHUs
cornacHo UCT XOC ormevanacy y 10 namuentoB (45,5%), cpenneit creneHu Tspkectd — y 12
(54,5%). C npOoTUBOMOJOXKHOW CTOPOHBI JIETKOE TEYEHHE MaTOJIOTMYecKOoro mpoiecca ObuIo
ycraHoBiaeHo B 9 naOmonenusix (50,0%), cpennee — B 8 (44,4%), a y 1 uenoseka (5,6%)
JMarHOCTUPOBAHO TSKENI0€ TEYCHHE XPOHUYECKOTI0 0JIOHTOreHHOro cunycuta BUIL

V¥ nanuentoB koHTpoabHOW rpynnsl MCT XOC, paccunTaHHbI HA OCHOBAaHUU 3aJaHHBIX
MapaMeTpoB JJIsi BEpXHEUETIOCTHBIX CUHYCOB cripaBa, B 20 Habmoaenusx (30,8%) cooTBeTcTBOBAI
HOpMaJIbHBIM 3Ha4YeHUsIM, a B 45 uccienoBanusx (69,2%) cBUAETENBCTBOBAI O PUCKE PA3BUTHUSA
3aboneBanus. C neBoil croponsl y 29 yenoBek (44,6%) paccunTaHHbIe 3HAYCHHS MPEIJIOKEHHOTO
MHJEKCAa BapbUpOBAIM B IMpeAeiaX HOPMBI, a TPYIIy pUCKA 10 PA3BUTHIO XPOHUYECKOTO
ononrorenHoro cunycuta BUYII cocraBuno 36 oOparuBmuxcs (55,4%). B pesynbrarte
CTaTUCTHYECKON 00pabOTKH MOIyUYEeHHBIX JaHHBIX YCTAaHOBIEHO, uyTO paznuyust 3HadeHuit UCT XOC
MalMEHTOB OCHOBHOM U KOHTPOJIbHOM Tpym, a Takke UCT XOC ajis npaBoit v 1eBOH CTOPOH ObLTH
noctoBepHbI (P<0,05), a Mexay UCcIenyeMbIMU IJIs pacueTa napamMeTpaMu U BETUYMHOM MHIEKCA
BBISIBJICHA KOPPEJSAIMOHHAS 3aBUCUMOCTb.

3axntoueHue. Pa3paboTaHHBIM MHAEKC CTENEHU TSHKECTH XPOHUYECKOI'O OJOHTOT€HHOTO
CUHYCUTA, PAaCCUUTHIBAEMBbI TO JaHHBIM KOHYCHO-Ty4€BOHl KOMIBIOTEPHOH Tomorpaduu,
MO3BOJISIET BBISIBUTH (DAKTOPHI PHCKA Pa3BUTHSI MATOJIOTHYECKOTO Mporiecca (THIepIHEBMATHIECKAN
THII CTPOCHUS CHHYCA BEPXHEH YEeI0CTH, PACIIONOKEHHE KOpHEl 3y00B BEpXHEH 4eTI0CTH OKOJIO IHA
BEPXHEUEIIIOCTHOM Na3yXH1) WM OIIPENIETIUTh CTETIEHb TSXKECTH yxke umeronierocs 3adonesanus. UCT
XOC MOXeT HMCHOJb30BaThCs I MPOMUIAKTHKH PA3BUTHS MATOJOTMYECKUX MPOIECCOB B SINUS
maxillaries omoHTOreHHOro TreHe3a, ONpeeNeHHs TAKTHKH KOMIUIEKCHOTO JICYCHUS TpU
JMArHOCTUPOBAaHHOM 3a00JI€BaHHUM, a TaKXe i1 MPOTHO3UPOBAaHUS I(PPEKTUBHOCTU JICUCHUS U
OLIEHKH OT/AAJICHHBIX PE3yJIbTaTOB.
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OBHAPYXEHHUE CHLAMYDIA TRACHOMATIS, BUPYCOB I'EPIIECA,
TRICHOMONAS VAGINALIS KAK KO®AKTOPOB BUPYCA IMAIINJIJIOMbI
YEJOBEKA, UHAYIMPYIOINX BOCITAJIEHUE 1 MOP®OJIOI'MYECKYIO
TPAHC®OPMALUNIO KJIETOK ITPU ®OHOBbBIX U IIPEJPAKOBBIX
3ABOJIEBAHUSAX ’KEHCKHUX ITOJIOBBIX OPTAHOB

Py6anuk JI.B., CxkBopuosa W.1O., [Tonemryx H.H.
l'ocynapcTBeHHOE yupexaeHue «PecimyOnuKaHCKUi HaydHO-TIPAKTUIESCKHIA IICHTP SIUAEMHUOIOTHH
U MUKpoOuosoruny, . MuHck, Pecnyonnka benapych
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Abstract. The complex cytological, microbiological, and molecular-biological analysis of
urethra and cervix smears-scrapings from 118 women with background (cervicitis, cervical erosion)
and precancerous (cervical dysplasia | and Il degree) diseases was carried out. It was shown that in
addition to HPV HCR, lymphoid infiltration, and detection of hypertrophied atypical cells often such
pathogens as C. trachomatis, viruses of the family Herpesviridae, T. vaginalis were detected in the
samples. Following the etiopathogenetic treatment symptoms of the inflammatory process both in the
urethra and cervix decreased, in parallel a reduction of hypertrophic and morphological changes of
cells, epithelization of cervical erosion was occurred. The important role of human papillomavirus
infection in addition to other pathogens (C. trachomatis, viruses of the family Herpesviridae,
T. vaginalis) as an inflammation cofactor and morphological transformation cell triggers was
inferred.

Beenenue. CoriiacHO COBpEeMEHHOM KiaccudHKaIy, 3a001¢BaHUs IIIEHKH MAaTKH JCIATCS Ha
(OHOBBIE TPOLIECCHI, MpPEIpaKoBble 3a00JeBaHUS, paK IMIEHKHM MaTKU. B KadecTBe OCHOBHOTO
HK30T€HHOTO (haKTOpa KIETOUYHOW TpaHCPOPMALUU paccCMaTpUBACTCS BUPYC MANMUIOMBI YEIOBEKa
BBICOKOT0 KaHIleporenHoro pucka (BITH BKP), Bnepsyto ouepens BITU-16, BITU-18, BITY-31, BITY-
33. Opgmako MHOTHE UCClIemoBarelM cumTaloT, uro BIIY sgBisgercs HEoOXOOMMEIM, HO HE
€IMHCTBEHHBIM IYCKOBBIM (akTOpoM Heoruia3uu. B KauecTBE BO3MOXKHBIX TPHUITEPOB
MaJIMTHU3AIAN KJIETOK TaK)Ke aKTUBHO JUCKYTUPYIOTCS HIMMYHHBIH CTATyC MAIMECHTA, TPUMECHECHUE
OpaNbHBIX KOHTPAIENTHBOB, aBUTAMHUHO3, ypOaHU3allWs, YPOT€HUTAIbHbIE WH(MEKINU U JApPYyTHUE.
Hapsiny ¢ nokasannoil ponbto BIIY B reHeze HEOIIaCTMYECKUMX MPOLECCOB 3HAYUMOCTH JPYIHX
uHdeknnonnsix arentoB (Chlamydia trachomatis, Herpes simplex virus 1 and 2 type,
Cytomegalovirus, Epstein-Barr virus, Trichomonas vaginalis u ap.) B kadectBe ko(hakTOpoOB
OCTaeTCsl MAIOM3yUEHHOM.

ILeap padoThl — NPU BBISABICHUU B IUTOJOTHYECKUX Ma3Kax M3 YPETPHI U IIEPBHKAITBHOTO
KaHana MOp(OIOrHuecKy TPaHCHOPMUPOBAHHBIX ATUMTMYHBIX KJIETOK HESICHOTO TeHe3a U MHIUKALIUN
BHUpyCa TMaNWUIOMBl YE€JIOBEKa OINPEeAEIUTh YacTOTYy U CHEKTp JPYIMX COMYTCTBYIOIIMX
yporenutanbhbix marorenoB (C.trachomatis, BIII, I[MB, T.vaginalis), o0yciaBIHBarOIINAX
XPOHUYECKHH BOCHIAIIUTEIbHBINA IIPOLECC.

Martepuanabl u MeToasbl. [IpoBeneHo kKIMHUKO-1abopaTopHOE oOcienoBanue 118 >keHIIMH ¢
(OHOBBIMH U IPEPAKOBBIMU 3a00JI€BAaHUSIMHU YPOTE€HUTAIBHOTO TpaKkTa. Bee manueHTKy pasieneHbl
B COOTBETCTBUU C KIIMHUYECKUM JUAarHO30M Ha TPU rpynmbl. B nepByro rpymmy Bouwu 60 >KeHIIMH
(50,9%) ¢ nepsurutom. Bropyro rpymmy coctaBmimm 30 manueHTok (25,4%) ¢ 3po3ueii meiku MaTKu
(OPILLM), B TpeThio rpynmy BKIrOUeHHI 28 sxeHiuH (23,7%) ¢ nucruiasueii | u |l crenenu (CIN 1 u
CIN 2). ¥V manueHTOK BceX TPeX TPYIIT B IUTOJOTHISCKUX Ma3Kax W3 YPeTphl U IEPBUKATBHOTO
KaHala OTMEYAIUCh OTAENBHO PACIOJIOKEHHbIE TUMEPTPOPUPOBAHHBIE H MOP(HOIOTHUYECKU
TpaHcopMHUpOBaHHbIE KJIeTKU. Bo3pacT mamuentok BapbupoBain oT 20 go 38 ner (2949 ner). B
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KaX/J0i Tpynme MpoBEAEHO JIabOpaTOpHOE MCCIEOBAHUME COCKOOHOTO Marepuaia U3
YpOT€HUTAJIBHOTO TpaKTa (LIEPBUKAIBLHOTO KaHaja, BJarajiuilla U YpeTpbl) C HCIOJIb30BAHHEM
KyJIBTypaJlbHOTO MeToJa, MeTona (iayopecuupyrommx anturena (MPA) u nmomumepaszHoi LEMHON
peakuuu  (ITL[P). WccnemoBanuss HampaBIeHbl Ha JCTEKIMIO OCHOBHBIX  BO30YIUTENCH
yporenuTanbubix nHpekuui (C. trachomatis, Bupycer cemeiictBa Herpesviridae (BIII' 1 u 2 Tuma,
IIMB u BDB), T.vaginalis, BITY BKP).

Pesyabrarsel uccienosanus. Pesynerarsl [1L[P uccnenoanus nokazanu Hanmuuue JJHK BITH
BKP B 35 u3 60 (58,3%) obpasuax | rpynnel. Bo Bropoit u Ttperseit rpynne JJHK BITY BKP
peructpupoBanacs B 21 u3 30 (70,0%) npobe u B 16 u3 28 (57,1%) obpa3nax, COOTBETCTBEHHO. JTO
yKa3bIBaeT Ha BbICOKYIO yacToTy (61,8%) o6napyxenust BITY BKP B o6cnenyembix rpynnax, T.e. y
KaKI0U 2 00cTeayeMoii KeHIIMHBI. MeXTpyImoBOi aHAIN3 ITOKa3all, 4TO TOJIBKO y 6,7% skeHuuH |
rpynnsl (uepBuiuT) Uy 3,3% sxenmuH |l rpynner (OPILIM) ormedena mnanmwiioMaBUpYyCHas
MoHonH(peknus. Y xenuuH |1 rpynmnst (mucnnasus) Bo Beex ciyyasx BITY BKP nerekrupoBancs B
BUJIE Pa3IMYHBIX aCCOLMALMNA C JAPYTUMHU HaToreHamu. Tak y >keHIIMH | rpymnmbl (LEepBUIUT)
Hanbonee uacto (34,3%) perucTpupoBasiach XJIAMHIUHHO-TIAMIMIOMABUPYCHAS WHQEKIIHSL.
Accommannu BITY BKP, C.trachomatis, Bupycos cemeiictBa Herpesviridae u BITY, C.trachomatis,
T.vaginalis y 20,0% u 17,1%, coorBerctBenno. Y narueHtok Il rpymnmer (OPIIIM) nHaunbosee yacto
(47,6%) nmarHocTHpoBallaCh acCCOIMATUBHAS XJAMUJAMWHO-TAMUIIIIOMAaBUPYCHO-TEpIIeTHYECKas
uHpeknus. XJTaMATUHHO-TTanWuIoMaBupycHass nHpeknust ormedanack B 19,0%. ¥V sxenmun 11
rpynnsl  (aucrnasusi) Hambonee uacto (31,3% cinydaeB) JOUMArHOCTHPOBAIACh ACCOLMALIUS
NanuwuIOMaBUPYCHOM U reprieTndeckoi nHpekimii u mukct u3 C.trachomatis, BITY BKP, Bupycos
cemeiictea Herpesviridae u C.trachomatis, BITU BKP, T.vaginalis, BupycoB cemeiicTBa
Herpesviridae (B 25,0% u 18,8% ciy4acB COOTBETCTBEHHO). XJIaMUAUNHO-IIANNIIOMABUPYCHASI
nHpexnus otmevanach B 12,5%.

Amnanu3 BupycHoit Harpy3ku BITY BKP B 3aBucumoctu ot Hanmuus BITY BKP mononH(pekinn
win BITY BKP mukcr uHdexkmuu ¢ apyrumu OakTepuanbHbIMU, BUPYCHBIMH U MPOTO30HHBIMU
natoreHamMu mokazay, uro npu BIIU BKP MoHoumHpekmum, kKak NpaBHUIIO, PETUCTPUPYETCS
MaJI03HaYuMOe KoJruecTBO Bupyca (menee 3 19) y 85,7% sxennun. B To Bpemst kak npu BITH BKP
MUKCT HHPEKIHH TUTP BUpyca yBenuuuBaercs (y 51,0% ormedaercst 3HaunMasi KOHIIGHTpanus 3-5
Ig u y 35,3% >eHIuuH TUTp BHpYca qocturaet oonee S1g).

[Ipu KOHTpOIBLHOM O00CIIEIOBAaHWU TOCIIE MPOBEIEHHOIO AITHOTpomHOoro jedenus y 81,4%
KEHIIUH pe3ynpTaThl Mukpobuonorundeckux TectoB (IILIP, xympTypanpHOro mocea, PY®) Ha
BBISIBJICHHBIE paHEee IMaTOTeHbl ObLIM OTpHULaTeIbHbIMU. OTMeueHa HOpMaiu3anus Mopdonoruu
KJIETOK B ILIMTOJOTMYECKOM Ma3Ke, T.€. YMEHBbUIEHHWE KOJIMYECTBAa WJIM IOJHOE HCUYE3HOBEHHE
KOMJIOLMTOB U OTCYTCTBHE JIOKYCOB C TUIIEPTPOGHUPOBAHHBIMH AIUTEIUAIBHBIMH KJIETKaMU B ypeTpe
U LEepBUKaJIbHOM KaHale. BocmanmutenbHas (JedKomuTapHas) peakius OTCYTCTBOBAJIA WU B
HEKOTOpBIX cllyyasix Obula MUHUMalbHON. TeM He MeHee, MOBTOpHas Tepamusi TpedoBajach s
18,6% manueHTOoK.

3akJ/roueHue. B COBOKYIMHOCTH NOJTy4Y€HHbBIE TaHHBIE CBUIETEIbCTBYIOT, YTO COMTYTCTBYIOILINE
OakTepuanbHble, BUPYCHBIE M MPOTO30MHBIE HH(DEKIMH SBIAIOTCS OJHUM U3 KO(PaKTOPOB,
yrspkenstonmx TedeHne BIIY BKP un@exnum u B ycnoBHSX XpOHMUYECKOH BOCHAIMTEIbHOU
peaKIMM, BEPOSATHO, CIOCOOCTBYIOT 3alyCKy MpPOIECCOB BEAYIIMX K TpaHCHOPMALUU KIETOK.
BaxxupIM 3BeHOM MPOGUIAKTHYECKUX MEPONPHUATUM TPHU BBIIBIEHWU (POHOBBIX U MPEIPAKOBBIX
W3MEHEHUN DJIUTENUsl YPOr€HUTAIBHOTO TpPAKTa, SBIAETCS OCYIIECTBICHHE KOMILIEKCHOTO
1abopaTopHOro o0cCieI0BaHMsl, HAIIPABIEHHOTO HE TOJbKO Ha oOHapyxenue BIIY, Ho m npyrux
natoreHoB, takux kak C.trachomatis, BupycoB cemetictBa Herpesviridae, T.vaginalis. [lannas
TaKTHKa TO03BOJISIET NPOBOAMUTH YCHEIIHYI0 MO3TalHYI0 A3THONATOIN€HETHUYECKYI Teparuio,
MPEAOTBPALIAIONIYIO PA3BUTHE MAIUTHU3ALMH KIETOK SIUTEIHS.
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HAYYHO-IIPAKTUYECKHA BBIBOP OIITUMAJIbHOT'O MATEPHAJIA
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Abstract. The historical legacy of transplant-implantation of the eras reflected the thorny path
of scientific research of many generations of scientists and surgeons. The practical use of emerging
materials brought about changes in the material basis and technology of their production and clinical
use. The accumulated experience of many clinics of traumatology, Crania-maxilla-facial surgery,
neurosurgery, suggested the need to continue scientific research on new materials for an optimal
reconstructive surgical treatment of patients with bone defects of the facial and cerebral cranium.

With the annual increase in the number of patients with these defects who develop functional-
aesthetic dissonant and psychogenic, the emergence of socio-economic problems, increase of
professional surgical activity when providing specialized care for such patients — all this points to the
urgent need to continue scientific research of modern material, the use of which in surgery would
justify the expectations of both the surgeon and the patient, provide an opportunity to reduce the
overall treatment time, improve functional and aesthetic result, significantly improve the quality of
life of such patients.

The use of pure titanium for these purposes is a new stage in the further search of the solution.
To confirm its potential and widespread use, some aspects require research.

CoBpeMeHHAasT YeTIOCTHO-JUIIEBAss XUPYPTUsl OTHOCHTCSA K 0OJACTH IIMPOKOTO MPUMEHEHHS
Pa3IMYHBIX BUIOB TPAHCIUIAHTATOB ¥ UMIUIAHTATOB C LIEJIBI0 YCTPAHEHHUS PA3JIIMYHBIX 110 CJIOKHOCTH
1 00beMy NPUOOPETEHHBIX 1€(PEKTOB KaK MITKUX TKAaHEH JIMIla, TaK KOCTEH JIMIIEBOTO U MO3TOBOT0
yepena.

Hcnonb30BaHre B KIIMHUYECKOW MPAKTHKE AyTOT€HHBIX TPAHCIIAHTATOB OT CaMOI0 NAIUEeHTa,
o0JafjaouX MPEUMMYIIECTBOM OPraHOTUIIMYHOCTH (AHATOMO-MOP(OJIOTHYECKOTO CXOJICTBA)
BOCCTAHABJIMBAEMbIM OTMIOPHBIM TKaHSM YEJIIOCTHO-JINIIEBOM 00JIaCTH, B CYIIIECTBEHHON Mepe BecbMa
OTPaHUYEHO H3-32 OOJBIIONW TPYIHOCTH M CIOXKHOCTH IMOJIYYEHHs TOCTATOYHO OOJIBIIMX 00BEMOB
IUIACTUYECKOTO MaTepuana, TPYJOEMKOCTbIO M TPaBMAaTUYHOCTBIO ONEPATUBHO-TEXHUYECKUX
MeTouK. Mcnonp3oBanue i yKa3aHHBIX LIE€JIEH aVIOT€HHBIX TPAHCIUIAHTAaTOB OT JOHOPOB MMEET
CYLIECTBEHHbIE CHEUM(PUUECKUE HEIOCTaTKH, CBSI3aHHbIE C OMOJOTrMYECKOH HECOBMECTUMOCTHIO
TKaHEW JJOHOpA U PELMIIUEHTA, ITIUTEIBHOCTBIO CPOKOB M CII0KHOCTBIO TEXHOJIOTMYECKOM 3arOTOBKH
TaKoro Marepualia, HEMCKIIOYEHHOW BO3MOXKHOCTHIO MH(UIMPOBaHUS BUpycoM rematuta, BUY
uHpekimy, ropuauueckumu Hroancamu (O.II. YymakoB u gnp. 2000). B coBpemeHHOMI
BOCCTAHOBUTEJIBHOM  YENIIOCTHO-JIMLIEBOM  XMPYprMM s [OJy4YE€HUS  HEOOXOAMMBIX
ayTOTPAHCIUIAHTATOB HCIIOJIb3YIOTCS COBPEMEHHBIE METOJbl MHUKPOCOCYIUCTOM Xupypruu. Tax
MHTEJJIEKTyallbHble OHOMaTepHaibl MIMPOKO MOTYT OBITh HCHOJIB30BAaHBl B MSATKO-TKaHHOM
IJIACTUYECKON XUPYpPTHUH.

OpnHako JUisi peKOHCTPYKTUBHOM XUPYpPruM 1e(heKTOB OMOPHBIX TKaHeH (KOCTel JUIeBOro u
MO3TOBOI'0 4Yeperna) yKa3aHHble OMOMaTepuasbl JIOJKO dYalle He Bcerjga Hempuroassl. Koctu
JUIIEBOTO ¥ MO3IOBOIO 4Yeperna HMEKT CBOM CTPYKTYpPHbIE OCOOCHHOCTH  CTPOCHHS,
XapaKTepU3yIOIuecs:  C1abOCThI0  OCTEOreHHBIX CBOMCTB M HHU3KOM  pereHeparioHHON
criocobHocTh0. Takue nedekTsl KocTel yeperna 0€3 COOTBETCTBYIOLIETO U CBOEBPEMEHHOTO JICUEHUS
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KaK MPaBHUJIO 3aIOJIHAIOTCS COSTMHUTEILHOTKAHHBIM IpyObIM (prOpO3HBIM PyOLIOM, CPACTAIOIIUMCS
C TBEPJOH MO3TOBOM OO0OJIOYKOW, HAIKOCHHUIIEM M KOXKeW. YKa3aHHBIC Ne(EKThl BICUATIISIONIC
00e300paKMUBAIOT U BBI3BIBAIOT BHYTPEHHUH TUCKOM(OPT y NAIIMEHTOB, U3-3a IOCTOSHHOT'O YyBCTBA
CTpaxa TpaBMaTH3alMd MO3ra, AUCPYHKIMH OpPraHOB YENIOCTHO-JIMIEBON 00JacTH, HEpeIKo
NPUBOAS K  HEBPOJIOTHYECKUM U TMICUXWYECKUM PpACCTPOWMCTBAM, HapyIICHUSIM TeMO- U
JUKBOPOLMPKYJSIUU B TOJOCTU 4Yepera, OKOJOUETIOCTHBIX TKaHAX MPHUBOIAIIMX K PAa3BUTHUIO
CHHJpOMa TpPElMaHuPOBAaHHOTO WM mynbcupytomero aedexra «Sinking Skin Flap Syndromey,
3aMETHOMY CHIKEHUIO TPYAOCIOCOOHOCTH MAIMEHTOB C TAKUMH AeeKxTamu. YKa3zaHHbIE 1e(heKThI
BBI3BIBAIOT HapylleHHe aedopMaluyd KOHTYPOB JHIA, (YHKIMH OPraHOB YETIOCTHO-JIHULEBOU
o0nacTu, yCWJIMBasg TeM CaMbIM (PYHKIIMOHAIbHO-3CTETUYECKUI IMCCOHAHC, HEPEIKO BbI3bIBAs
COCTOSIHUE TSDKENIOW mcuxoreHuu. TpaBmaruyeckue aeopmanuu U Ae(eKTbl HOCO-TIa3HUYHO-
CKYJIOBOM 00JIaCTH MPUBOJAT K HAPYIICHUIO (PYHKIIMHM OPTraHOB 3PEHUS, JbIXaHUs, CIE300TBEICHUSI.
(C.B. besmanounsriii, I'.b. )Kab6oenos, 1981; Converse, Smith, 1966; Hill, Saver, 1978). IedekTs! u
nepopmaruu kocren cpennedt 30ubl una (B.I1. Unnonuros, 1986) cocrasnsiot 11,2 %.

WmmianTtatel U3 OBICTPOTBEPACIOIIMX IJIACTMACC TNMPHUMEHSEMBbIE I yKa3aHHBIX Lielen
(rurexcuriasz, OT'MAC-12, nporokpun, UKBOBAM-Y1 u Y2 co3naHHbIe HA OCHOBE TOJHUMEPHO-
YIIEPOAHBIX KOMIIO3UIMI) HE ONpaBJald HAAEKI XHUPYProB M IALUEHTOB H3-32 HEPEAKUX
OCITIOKHEHUH — OTTOP>KEHUS, aJUIEprU3aIisl OpraHu3Ma, peabHOM BO3MOKHOCTH MH(PUIIUPOBAHUS B
IIpoLIecCe MOATOTOBKU BO BPEMSI OIlE€pallK, OCJI0)KHEHUN B IPOLIECCE BIKUBIICHUS.

OneHuBasi UICTOPUUECKUN OMBIT TPAHCIUIAHTAIMM M HUMILIAHTALIUU, XUPYPrH OOpaTUIHNCh K
MeTajljlaM, KOTOPbIE B MOCJIEAYIOLIEM NOJYUYNIN Ha3BAaHUE «METaJIbl MEIULIMHCKOI'O Ha3HAYCHUSI.
[Tuonepamu 3TOro0 HampaBiIeHHs ObUIM TPABMATOJIOTH, OPTOMEIbI U YEIIOCTHO-IIUIIEBbIE XUPYPTH.

K HacrosinieMy BpeMeHHU yCTaHOBJIEHO, YTO Cpejia OpraH13Ma IIOCTOSIHHO BIIMSIET HA COCTOSTHUE
METATMYECKUX HMIUIaHTaTOB. OKpyKamllhe MMIUIAHTAaT TKaHW pearupyroT Ha MMIUIAHTAT Kak
MHOpPOJHOE Teno. Takyr peakiMi0 MMEHYIOT METalJIo3aMM, XapaKTepU3YIOUIUXCS HW3MEHEHHEM
1[BeTa TKaHU, BOCHAIUTEIHHBIMU U JIECTPYKTUBHBIMHU IpolieccaMu. B Hacrosiee Bpemsi Hanbomee
ONTUMAJIBHBIM MaTEPUAJIOM B TPAaBMATOJOTHUU, OPTOMEIUU M YEIIOCTHO-TUIEBON XUPYPTHH IJIs
1[eJIel OCTEOCHHTE3a CUMTAeTCs HEP>KaBEeIoIasi CTallb MeIUIMHCKOTro HazHaueHust Mapku XI8 H9T u
XI8 H10T. Onnako 3TOT MaTepuai B TKaHSIX OpraHU3Ma I0CI€ OCTEOCHHTE3a BbI3bIBAET METAJLIO3,
KOTOpbIK aocturaetr 25 — 52,2 %, ToyeuHyro U 1menbBuaAHYy Kopposuto 18 — 21 %. Coueranue
Pa3IMYHBIX MAapOK CTajJM B OPTONEIUYECKHX KOHCTPYKIMSX YCHJIMBAaeT Koppo3suto. Ilpu ruoiiHo-
BOCHAIIUTENBHBIX TMPOIECCaX YENOCTHO-IUIEBOM 007acTh CTeNeHb KOPPO3UU METaNTHYeCKUX
UMIUIAHTaTOB B YCIIOBUSIX CHIDKeHHs pH-cpensl 3amerHo ycunuaercs. B ¢ukcaTtopax,
SHIONPOTE3AX, IIIACTUHAX U APYTHX KOHCTPYKUMIX U3 Hepxkaserouen cranu X18HI9T npoucxoaut
ANEKTPOXUMHUYECKAsi KOPPO3Us ¢ 00pa30BaHUEM KOPPO3HOHHBIX TpellnH. CTaHOBUTCSI OUEBUIHBIM,
YTO W3TOTABIMBATH (PUKCATOPHI, TUIACTUHBI, MOTPYKHBIE B TKAHU KOHCTPYKIIMU HEOOXOIUMO W3
OJIHOPOJIHOTO MaTepuaia (MeTajljia), YTO UCKIYaeT 00pa30BaHUE 3JIEKTPUUECKOr0 MaHTEHIHAaIa,
CIOCOOCTBYIOIIETO MpOoIieccaM KOPPO3HUH.

K tomy ke noka3zaHo, YTO KOPPO3UOHHBIE HEP)KABEIOIINE CTAIM MEAUIIMHCKOIO HAa3HAYEHUS
BBI3BIBAIOT BBIPAKEHHBIC aJNIEPTUYECKUE PEAKIMU, OOYCIOBIIEHHBIE MPOHUKHOBEHHEM B TKaHU
OpraHu3Ma MOHOB INPOJIYKTOB Koppo3uu. KimHuuecku mpouecc mpuHUMaeT GopMy HYMYJISpHON
9K3€Mbl, HEUPOAEPMHUTA, FTUAEPMOJAEPMUTA, ITYPIYPhl HUKHUX KOHEYHOCTEH, T€HEPATU30BAHHOTO
QJIJIEPTUYECKOr0 BaCKYJIHUTa, OYJIE3HOTO JAepMaTHTa, XPOHUUYECKON MOYECYXH, IKCCYIaTUBHOMN
sputeMbl. YacTo MpaBUIIbHBIN IUArHO3 YCTaHABIUBAETCS TOJNBKO IMOCIE yAaJCHHS METalNTNYeCKUX
TJTACTUH, KOHCTPYKIIHA.

Bce BhIIIe yKa3aHHOE HE OCTAaHABIMBAET TBOPUECKHI MOMCK ONTUMAIBHBIX MAaTEPHATIOB H TS
1ene peKOHCTPYKTUBHOW XUPYPrUM TPaBMaTHYECKUX JE(PEKTOB KOCTEH JHUIIEBOTO W MO3TOBOTO
yepena. B cepennne XX Beka BHepBble MPUMEHSIOT WUMIUIAHTAIIMOHHBIE KOHCTPYKIIMU U3 THUTAaHA
(G.G, Levental, 1951, B CCCP H.K. MuTtonun, 1957). UMmutanTatel U3 TUTaHA 00J1a/1al0T BHICOKOM
OMOJIOTUYECKON HMHEPTHOCTHIO, KOPPO3UOHHOW CTOMKOCTBIO, YCTaJOCTHOW MPOYHOCTBIO, JIeTde
Hep’KaBerollel cTalu B 3 pa3a, He BbI3bIBAIOT METAJIJI03a TKaHEH, KOPPO3UOHHASL CTOMKOCTh TUTAaHA
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B cpaBHEHMH co cTanbio Mapku XI8 HOT npu temneparype 25 C° B 18 % consHoil KucioTe BbIIIE B
9 pa3 u B 200 pa3 — B 50 % pactBope cepHOU KUCIOTbl. OTHUM M3 HEAOCTATKOB TUTAHA CUUTAIOT
HEJ0CTAaTOYHYI0 YCTOMYMBOCTh K MEXAHUYECKOMY TpeHHI0. CTOMMOCTh TUTaHa IPEBBILIAET B 4,5
paza crouMocTb ctasiu mapku XI8 HIT.

W3 Bcero MHOT000pa3us NpUMEHSIEMBbIX JUIS YKa3aHHBIX IIeJIe TPaHCIUIaHTaTOB, UMILIAHTATOB,
Kadeapa XHPYpPruyecKOd CTOMATOJIOTHH YUpexacHus oOpasoBanuss BI'MY Ha mnpoTsokeHHH
nocaenHux 20 JeT yCrenHo NCHOoIb3yeT YUCThIM TUTaH (COBMECTHAs HayyHas pa3padoTka Kadeaps
u pupmal «Ctpym», HUU nopomkosoit metasmyprun HAH PB).

HccnenoBanust moKas3ajiu, 4YTO YHCTBI THUTAaH MEAMLIMHCKOTO Ha3HAYeHHs oO0sajaer
3HAYUMBIMU XapaKTEPUCTUKAMU: OMOMHEPTEH K TKaHSIM OpraHi3Ma, HeTOKCHYEH, 00J1a/1aeT BHICOKOM
OMOCOBMECTUMOCTBIO, B OKPY/KAIOIINX TKAHIX HE BHI3BIBACT AJUIEPTUYECKON U UMMYHYJIOTMYECKOTH
peakiuuu, TpoMOO30B, METaUI030B, UMEET Majblid YJIeNbHbI Bec, 00JajaeT HU3KOH CKOPOCTHIO
ounoaerpananuu, HeeppOMArHUTHBIN, MPHU JJIUTEITHHOM MPEOBIBAHUN B TKAHSIX )KUBOT'O OpPraHU3Ma
COXPaHsSIET BHICOKYIO MEXaHHUECKYIO TPOYHOCTh, MIIACTUYECH.

CTaHOBUTCS OYEBUIHBIM, YTO (DU3UKO-XUMHUYECKAst U (PU3MKO-MEXaHMUECKask XapaKTePUCTHKA
YHCTOrO THUTAaHA OblIa MOJIO’KEHA HAMHU B OCHOBY ISl M3TOTOBJICHUS CETYATHIX IIACTHH PazMepoM
9.7cm x 7,5¢m tonuuHoM 0.5 MM, ¢ OTBEpCTUAMU AUAMETPOM 2,5 MM.

Yka3aHHbBIN MaTepuall yCIeNuTHO CIOB30BaH Ha Kadeape Xupyprudeckoit cromaronoruu YO
BI'MY B teuenwne 20 net 1yist 3aMeIeHus AeeKTOB KOCTEH JIMIICBOTO U MO3TOBOTO Ueperayeperna.

CuuTtaeM NEPCIEKTUBHBIMU IIUPOKOE HCIIONb30BAHUE B KIMHUYECKOW XHPYpPrHUeCcKOi
MPAKTUKE TUTAHOBBIX CETUYATHIX IUIACTUH MJIsi PEKOHCTPYKTHUBHOW XUPYpruu IePEeKTOB KOCTEH
JUIEBOTO U MO3TOBOT'0 Yepera.
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THE MECHANISM OF THERAPEUTICAL EFFECT
OF THE FIVE NOTES FROM ACOUSTIC RESONANCE

Abstract. The five notes is gamut in traditional Chinese music, the five notes a corresponding
with the five organs in the traditional Chinese medicine (TCM). At the same time, the five notes can

treat the disease that borning of the five organs. In here, we will discuss the mechanism of
Keyword. The five notes, the five organs, Acoustic resonance.

therapeutical effect of the five notes from acoustic resonance.
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YK 579.6+579.2

BUOTEXHOJIOI'MU KOPMOBBIX TIOBABOK HA OCHOBE
CBEJOBHbBIX U JIEKAPCTBEHHBIX I'PUBOB

KocreneBuu A.A.
Wucturyt mukpoduonoruu HAH benapycu, Munck, Pecniy6inka benapyce

E-mail: A Kastsianevich@gmail.com

Abstract. Biotecnological application of edible and medical mushrooms

Examination of cultural-morphological and physiological-biochemical properties of edible and
medicinal fungi from genera Pleurotus, Lentinus, Ganoderma, Laetiporus, Phallus was carried out.
The following feed additives were developed: «Cordycehol» to promote growth and development of
farm stock, to raise antioxidant activity, to enhance natural resistance and immunobiological
reactivity of the organism; «MycormPlus» for young cattle.

OnHO 13 HanpaBIeHUI JeSTENbHOCTH J1abopaTopun Oefka — Uccaea0BaHue (HH3UOIOTUHA M OUOXUMUM
BBICIIIMX TPUOOB, pa3pabOTKa OMOTEXHOIOTMH MX MHTEHCHUBHOTO KYJIBTUBHPOBAHHS C IIEIBIO IMOMYYCHHS
TperapaToB KOPMOBOT'O, TIUILIEBOTO M MEIUIIMHCKOIO HA3HAYEHHSI.

K HacrosieMy MOMEHTY M3Yy4Y€Hbl KyJIbTypalbHO-MOpQoioruueckue U  (U3HOJIOro-
OMOXHUMHUYECKHE CBOMCTBA CheIOOHBIX M JICKAPCTBEHHBIX rprboB poxoB Pleurotus, Lentinus, Ganoderma,
Laetiporus, Phallus u np.

Pa3paboTaHbl TEXHOJIOTHMH MOTyYCHHS KOPMOBBIX 7100aBOK: «Kopauuexosn» Ha ocHose rprda Cordiceps
militaris u «MuxopmILiioc» Ha ocHOBe cyOcTpara TBEpAOdasHOM KyIbTypbl Tprba Pleurotus ostreatus.

Kopauuexousr ucrions3yroT it CTUMYIEILIAA POCTA M PA3BUTHS CENTbCKOXO3SMCTBEHHBIX YKMBOTHBIX.
[penapar srydraer cocTosIHIE IMMYHHOM CHCTEMBI 1 aIalITalIMOHHbIE BO3SMOKHOCTH OpraHU3Ma, TOBBIIIACT
AHTUOKCH/IAHTHYIO AaKTUBHOCTh, @ TAKXKe ECTECTBECHHYIO PE3HCTEHTHOCTh M HMMMYHOOHOJIOTHYECKYIO
PEAKTUBHOCTB OpranmMa. Mcrosb30BaHme ist MOJIOTHSKA KPYITHOTO POraToro CKOTa M CBHHEH CIIOCOOCTBYET
HOpMATM3AIKM OEJIKOBOr0 METa00I3Ma, AKTUBH3AIMM OOMEHHBIX MPOLIECCOB B OpPraHW3Me, HOpMaI3alii
(YHKIIMOHATIEHOTO COCTOSTHUS TIEUEHH 1 TTOYEK, TTOBBIIICHIN YCBOCHHSI MUHEPATBHBIX BEILIECTB, a TAKKE OoJiee
3] HeKTHBHOM UCTIONBE30BAHUH a30Ta, TIOCTYIAIOIIETO C KOPMOM.

buonornyeckrie  cBoicTBa  KOpMOBOM  700aBkM  Kopauuexon — onpenenstoTcess  KOMIUIEKCOM
OMOJIOTMUECKH aKTUBHBIX BEIIECTB, BXOMASIIMX B €€ COCTaB: MOJMCAXapHIOB, MPOU3BOIHBIX HYKIICO3UIOB,
AHTHUOKCHIIAHTOB, HE3aMEHMMBIX aMWHOKHCIIOT, HEHACBHIIIEHHBIX JKUPHBIX KHCIOT, (ochommmimos,
BUTAMHUHOB, MUKPO- U MAaKPOJIEMEHTOB.

[MpuHimn  neiictBuss  kopMoBOM  no0aBku  Kopauuexosa omnpenensior, B TEpBYIO  O4Yepespb,
UMMYHOMOY/IUPYIOIIUE TOHCaXapy/ibl, aKTHBUPYIOIIE UMMYHHbIE KIIETKU, YBETUUHBAIOIIHAE TIPOTYKIIUIO
IIMTOKWHOB M MHTEP(EPOHa, a TAKKE MPOU3BOIHBIC HYKICO3WIOB: KOPAHULEIUH (3-€30KCHAICHO3MH) U
JIAIE30KCUaIeHO3MH. KopuiienH sBJseTcs CTpyKTYPHBIM aHAJIOTOM aJIEHO3MHA, 00MaIaeT BhIpaKEHHBIM
IIPOTUBOBUPYCHBIM JICHCTBUEM.

KopmoBas nobaska «MuxopmILiroc» Ha ocHOBe cyocTpara TBEpaoha3HOM KyIBTYphl TpHOa BEIlIeHKa
OOBIKHOBEHHAS TIpeJHA3HAUECHA JUTSI MCTIONIH30BAHMS B COCTABE PALMIOHOB TPY BBHIPAIIMBAHMN U OTKOPME
MOJIOZIHSIKA KPYITHOTO pOTraroro CKoTa.

BruroueHre B cocTaB parMoHOB TSl MOJIOJHSKA KPYITHOTO POTaToro CKOTa KOPMOBOW J00ABKH HA
OCHOBE 0TpabOTaHHOTO cyOcTpata BemeHKH «MukopMl LTrocy MoIoKUTENEHO BIUsIeT Ha MOPQOIOTHIECKUe
1 OMOXMMHYECKHE TTOKA3aTeN KPOBH U (PePMEHTATUBHYIO aKTUBHOCTb.

CxapMiMBaHHE MOJIOJHSIKY KPYITHOTO POTaToro CKOTa KOPMOBOH JI0OABKM Ha OCHOBE OTPaOOTaHHOTO
cyocrpara BerieHkH «MukopMILTioc) criocoOCTByeT YBEMUEHHUIO CPEHECYTOYHOTO IpUpocTa Ha 6,6%, mpr
CHIDKEHHH 3aTpat KopMoB Ha 10,7% 1 cebecTonmMocT IpoayKImH Ha 4,8%.
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AHAJIN3 PA3ZBUTUSA DKCIIOPTA YCJIYI 3IPABOOXPAHEHUA
PECITYBJIMKH BEJIAPYCbH

Munamesuy E.A.
WuctutyT 3xonomuku HAH benapycu, r. Munck, Pecniy0nnka benapych

Abstract. The article analyzes the health services of the Republic of Belarus in the context of
government and regions, as well as shows the dynamics of the main indicators of foreign trade in
health services for 2010-2014. Practical recommendations to increase the export of health services of
the Republic of Belarus.

Pa3Butne cdepsl ycnyr B PecnyOnuke benapych orcraeT oT BeaylmuX MUPOBBIX CTpaH, Ha
nomo ycnyr B bemapycu mpuxomutcs menHee 50% BBIIL. Tem He meHee, B maHHOU cdepe
HaOII0JAI0TCS TOJIOKUTENIbHBIC caBUTH: eciad B 2000 T. 0JIs 3KCIopTa yCiIyr BO BCEH BHEIIHEH
toprosie Pecnyonuku bemapycs cocrapnsina 13%, to B 2014 1. 312 mons yBenuamnack 10 18%.

YBenuuenue 1oy 3xkcnopTa yenyr Pecnyonuku benapyce B 0011eM o0bemMe BHEITHETOPTOBBIX
OTHOIICHU CTPaHbI MO3BOJIMIIO CHU3UThH OTPUIIATEIIBHOE CAJTBJIO 110 BHEITHEH TOPTOBJIE TOBApaMH,
YTO MOJIOKUTEIBHO CKa3bIBAETCS HAa BCEW HAIMOHANBHOM SKoHOMHEKE PecyOnuku benapyce.

B Pecnyonuke benapych cuctema 3apaBOoOXpaHeHHUsT (PUHAHCHUPYETCSA 3a CYET ToCyIapcTBa,
pacxoipl TOCyIapcTBa Ha 3APAaBOOXPAHEHUE U3 rojia B TOJl PacTyT, IOATOMY OCTPO CTOMUT BOIIPOC
YBEJIMUCHUS SKCIIOPTA YCIYT 3/[PABOOXPAHEHUS KaK JIOTIOJHUTEILHOTO UCTOYHIKA (PMHAHCUPOBAHHUS
cucTeMbl 3/paBooxpaHeHusi PecnyOnuku benapych. CoBepiieHCTBOBAaHUE W Pa3BUTHE JIKCIOPTA
yCIIYT B 00JIACTH 3JPAaBOOXPAHCHUS TO3BOJUT CHU3UTh HArPY3Ky Ha OIO/DKET, CBOECBPEMCHHO
OOHOBJISITH MaTEPUATLHO-TEXHUUYECKYIO 0a3y CHUCTeMbl 3paBOOXPAHEHHs, a TaKXe IOBBIIIATh
3apIuIaTy MEIUIIUHCKAM PAaOOTHHKAM.

B mHacTosmiee Bpemsi YUpEKACHHUS 3/IPABOOXPAHEHHUS AaKTUBHO OCYIIECTBISIOT CBOIO
JeSATEIbHOCTh HA BHEUTHEM pbIHKE. HamOombmmii yJaenbHbI BEC B CTPYKTYpPE IKCIIOPTA ILIATHBIX
MEAMIIMHCKUX YCIIYT 3aHuMaeT Poccust.

Tabnuua 1 — Dxcnopt yciyr 34paBoOXpaHeHHs B pa3pe3e opraHoB ynpasienus, 2011-2014 rr., Teic.
nosut. CIITA

2011r.|[201271. | 2013 1. | 2014T.
Bcero 13517 | 23744 | 37060 | 42390
MUHHCTEPCTBO 3/IPaBOOXPAHEHHS 4115 6449 | 9542 10507
Ynpasnenue Jlenamu [Ipesnnenta 221 354 1959 2268
MuHHCTEPCTBO 000POHBI 113 230 289 264
MUHHUCTEPCTBO TPAHCIIOPTA U KOMMYHHUKAIMH 117 114 111 121
MUHHCTEPCTBO YHEPTETUKU 163 317 430 602
MUHUCTEPCTBO NPOMBIIIEHHOCTU 8 28 143 134
bennedrexum 2 46 78 72
O6macTHBIe | MHHCKHI TOPOJICKON UCTIOJTKOMBI 4876 8553 11531 | 13480
I"'opoackue u palilOHHBIE UCTIOIKOMBI 873 1675 2311 2730
deneparus npodceoro3os benapycn 2204 | 4189 6811 6884
ITpoune 1op. nuiia 6e3 BeAOMCTBEHHOM MOAYNHEHHOCTH | 825 1832 3503 4941

Hctounuk: /lanusie Munucrepcrsa 3npaBooxpanenus benapycu

Jlanublie Tabnuibl | CBHUAETENBCTBYIOT, YTO HAaWOOJIEEe BBICOKMMH TEMITAMH 3KCIIOPT YCIyT
3/IPaBOOXPaHEHHSI YBEIUYMJIICS B OpraHu3anusx KoHiepHa «bemnedrexum» — yBenmuuenue B 2012
roxy Ha 2300% 1o cpaBHeHHt0 ¢ 2011 romoM, a Takke B MUHUCTEpCTBE IPOMBIIUICHHOCTH — 350%.
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OI[HaKO AO0JIA OTUX MUHHUCTCPCTB HC3HAYNUTCIIbHA U COCTABJIACT MCHCC 1%, MMO3TOMY BBICOKUC TCMIIbL
pocTa HE OKa3blBAIOT CYLIECTBEHHOIO BIJIMSAHUS Ha oOOIlee YBEIUYEHHUs HKCIOpTa YCIyT
3npaBooxpanenus Pecnyonuku benapycs.

HaubGonpmmii ynenpHbIi Bec B 00IIEM 3KCIOpTE YCHyr 3lpaBooxpaHeHus PecryOmuku

benapych 3annMaroT o6nacTHbie 1 MUHCKHI TOPOJICKOM HCIIOJIKOMBI, Ha UX JOJIO MpUXxoauTcs 36%
BCEr0 3KCIOpTa yCIyr 3JpaBOOXpPaHEHHUs, Ha A0a0 MuH3apasa npuxoautrcs 27,2%, Ha TpeTbeM

mecte Denepanus npodceorozoB benapycu — 17,6%.

[IpoBenem ananus sKcropra yciyr 3apaBooxpanenus PecriyOnnku benapych B pernoHaibHOM

paspese (Tadimna 2).

Tabmuia 2 — DkcnopT ycJIyr 3ApaBooxXpaHeHus B pa3pese obnacreid, 2011-2014 rr., Teic. nomur. CIIA

2011 r. 2012 r. 2013 r. 2014 r.
Ob6nactHble 1 MUHCKHI TOPOACKOI HCIIOIKOMBI 4876 8553 11530 13480
B TOM YHCIIE:
Bpectckas 001acTh 167 303 618 740
Burebckast o0mactb 354 711 827 670
I'omenbckast 06macTh 553 958 1255 1262
I'ponHeHckas obnacth 53 117 209 240
r. MuHCK 3556 6108 8173 9934
MuHcKas 00J1acTh 114 206 238 375
MoruneBckas 00611acTh 79 150 210 260

Hcrounuk: Jlanusie MuHHCTEpCTBA 31paBoOXpaHeHus bemapycu

13 Ta6J'II/II_II>I 2 CJICAYCT, 4YTO JIMACpAMU II0 OKA3aHWUIO 3KCIIOpTa YCIYT 3APAaBOOXPAHCHUA

SBISAIOTCS T. MuHCK, ['omenbckas u BureOckass 001acTv, HAMMEHBIITNA BKJIQJ B JKCIIOPT YCIYT

3APaBOOXPAHCHHA PeCHY6J'II/IKI/I BenapyCL BHCCJIN FpO,Z[HeHCKaH 1 Morunesckast 001acTH.

N3Menenue nokaszaresneld BHEIIHEN TOProBIX yCIyraMH 3ApaBOOXPAHEHUS IPEACTABICHBI Ha

pUCYHKE.
a N
¢ opT;20614;35
=& sKcnopr; 2013; 31,9
/ 2019 50 canspo; 2014; 26
v JI'\LIIU}JI, ZVU1LlZ, 29
=o— 3Kkcnoprt; 2011; 21,4 — . 2013:204
— akcnopT; 2010; 18,6 canbao; 2012; 17,5
unnopT; 2011; 12,9
umnopT; 2013; 11,5
mmnopT; 2010;-9.4 . . WmopT; 2014; 9
cansAor200]: S.q umnopT; 2012; 7,5 P
canbpo; 2010; 9,2
=& 3KCNOPT MMNopT canbao
& %

Pucynok — JlnnHaMuka roka3aresieil BHEIIHEW TOProBIU yCIYTaMH 3paBOOXPAHEHUS, MIIH. JTOJI.

CIIIA, 2010-2014 rr.

Wcrounuk: nanasle Hancratkomurera Pecniyonuku Benapych

JlaHHbIE pHICYHKA CBHJIETEIBCTBYIOT O TIOJOKUTEIBHONH JWHAMUKE OHKCIIOpPTa YCIyT

31paBoOXpaHeHus, Kotopbiid Beipoc ¢ 18,6 muH. nomn. CIIA B 2010 r. go 35 mun. gomn. CIIA B

2014 r.

HecmoTpss Ha MONOXKWTENBHYH) JIWHAMHKY, YAEJNbHBIA BEC KAaK OJKCIIOpPTa YCIYT
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3paBOOXpAaHEHUS, TaK W HMIIOPTa HeBeNuK u coctaBmsier mo 0,4% B obmem oObeme
AKCTIOpPTa/UMITOPTa BeeX ycuyr Pecrybnuku benapycs.

C 1enplio TanbHEHIIEr0 YBEIHUCHHS SKCIIOPTA YCIYT 3paBOOXPAaHEHHS B CTPaHEe HEOOXOIUMO
CO3/1aTh CUCTEMY ONEpPaTOPOB MEIULMHCKOIO TypU3Ma, 3aHUMAIOIUXCS IPUBJICUCHUEM
WHOCTPAHHBIX MMAIMEHTOB Ha TeppUTOpHI0 PecyOmmku benapycek, a Tak:ke cO3/1aTh B OPTaHU3AIHSIX
3/IpaBOOXPAaHEHUS] MAPKETHUHTOBBIE OTAEIbI MO MPUBJICUYECHUI0O HWHOCTPAHHBIX MAlMEHTOB, KOTOPbIE
OyIyT 3aHUMAThCS N3y4YEHUEM PhIHKA METUIIUHCKUX YCIYT, pa3MelleHneM HH(popMaIuu o KIMHUKAX
BO BCEX JIOCTYIHBIX HCTOYHHMKAX, a TAKXKE€ MPOBEICHHEM pEKJIAMHBIX KaMIaHHWil [0 CO3JaHHI0
ONaronmpUATHOTO UMUJIXKA U MICUXOJIOTHYECKOTO J0BEpHs K OelopycckoMy 31paBooxpaHeHnto. Kak
orepaTopaM MEAMIIMHCKOTO TypuU3Ma, TaK UM CO3[aBaéMbIM OTJElaM B OpraHU3alusix
3JpaBOOXpaHEHUs] HEOOX0IMMO UH(POPMHUPOBATH O BO3MOXKHOCTSAX OpraHU3aIlui 3paBOOXPAHCHUS
benapycu B npegocTaBieHUH CIyT HHOCTPAHHBIM IpaskJaHaM.
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V]IK 614.876: 618.2-06:616.441-002-006.5-07

COCTOSIHUE TUPOWJIHOMN CUCTEMBI Y BHYTPUYTPOBHO
OBJIYUEHHBIX JETEW 1 UX MATEPEM BCJEJACTBUE KATACTPO®bI
HA YEPHOBBLIbCKOM ADC
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EBnoukoBa T.U., EBceenko B.B — kana. nen. Hayk,
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Y DKOJIOTUU YernoBekay, ['omens, bemapych

Abstract. State of the thyroid system in children exposed in utero and their mothers after
the Chernobyl accident

The analysis of results of medical examination of women, pregnant at the time of the
Chernobyl accident and their children is carried out.

The autoimmune thyroiditis is diagnosed for mothers and their daughters. At sons the
autoimmune thyroiditis wasn't diagnosed. The relative risk of development autoimmune thyroiditis
in mothers (mother/ daughter) was statistically insignificant and was 2,36 (0,31+14,18).The primary
hypothyroidism is diagnosed for mothers and their daughters. At sons the primary hypothyroidism
wasn't diagnosed. Frequency of occurrence of primary hypothyroidism was insignificantly when
comparing between groups mother daughter (x>=0,36 p=0,55). The relative risk of development
primary hypothyroidism in mothers (mother/ daughter) was statistically insignificant and was 1,41
(0,55+28,36).

The relative risk of development of nodal goiter in mothers (mother/children) was statistically
significant and was 3,07 (1,08+9,44). The relative risk of development of nodal goiter
(mother/daughter) was 9,64 (1,28+72,4) and was statistically significant.

Frequency of occurrence of primary hypothyroidism was significantly higher in children,
whose term of a gestation at the time of Chernobyl accident was more than 14 weeks (in relation to
children with gestational term less than 14 weeks).

Key words: Chernobyl accident, relative risk, irradiated in utero, pregnant women,
hypothyroidism, nodal goiter.

Iesb10 nccae0BAHMA SBISUIACH OLIEHKA TUPOHMJIHOTO CTaTyca BHYTPUYTPOOHO 00JIyueHHBIX
JETEN U UX MaTepen.

Marepuan u Mertoabl. YpoBHu tuporponuHa (TTI) ompepemsuiuce Metonom PHUA.
VY 1bTpa3ByKOBOE MCCIIEIOBAHUE LIUTOBHUIHOM *Kele3bl MPOBOIUIOCH MYIbTHYACTOTHBIM JaTYUKOM
6-12 MI'u. Craructuueckass oOpaboTka IpoBeAeHa ¢ ucroib3oBaHueMm mnakera SPSS 17.0.
OtHocutenbHblil puck (OP) paccuutbiBaiics B cratuctudeckoM noprane WinPepi 11.47,

PesyabTatsl uccaenopanus. [IposeseH aHain3 pe3ynbTaToOB KIMHUYECKOT0 00cieI0BaHus
106 >xeHMH, OepeMeHHBIX Ha MOMEHT aBapuu Ha YepHoOblIbckoit ADC u ux nereit (40 nouepeii u
24 cpiHa).

YcranosneHo, uro 18 martepelr m 9 noudepell MMENM KIMHUKO-1a00paTOpHbIE MPHU3HAKU
MIEPBUYHOTO TMIIOTHPO3a. YacToTa JMarHOCTUKU NEPBUYHOIO TUIIOTHPO3a 3HAUMMO HE OTJINYAJIach
IIpU CpaBHEHUH MEXKIy IpynnamMu MaTb-104b. OP (MaTh/104b) pa3BUTHS EPBUYHOIO TMIIOTHUPO3a
cocraBun 1,41 (0,55+3,56) u He sBmsica 3HauuMbIM. Y 19 wMatepeidi m 5 modepeit ObLl
BepuUIMpPOBaH AuarHo3 ayrouMmyHHoro tupouauta (AUT). OP AUT (mate/nous) coctaBun 2,36
(0,31+14,18) m He sABIsICA 3HAYMMBIM. B aHanu3 ObUIM BKIIIOYEHBI OOCJICIOBaHHBIC, KaK C
COXpaHEHHOH (PYHKITMEH IUTOBUIHOM KEJIE3bI, TAK K UMEIOIINE TIEPBUYHBIA THIIOTUPO3. Y CHIHOBEH
AWT wnnu nepBUYHOTO TUIIOTHPO3a HE TUATHOCTUPOBAHO.

B anamnuese 18 marepeil u 4 pebenka umenu ysnossle popmsl 300a. [Ipu nmposenenuun Y31
IIUTOBHIHON JKeJle3bl BIIEpBbIE Y3J10BbIe (POpMbI 300a OBUIM TUArHOCTUPOBAHbI y 22 MaTepei u'y 3
nouepeit. OP y3moBeix opm 300a y Marepeit (MaTh/A€TH) SBISJICS CTATUCTHYCCKH 3HAYUMBIM H
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coctaBun 3,07 (1,08+9,44). OP pasButus y3noBbIX ¢opMm 300a (Mare/noub) coctaBuil 9,64
(1,28+72,4) u Taxke SBJISIICS CTATHCTHYECKU 3HAUUMBIM. OP pa3BuTHS y370BBIX GOpM 3004 y IeTeit
(10YB/CHIH) HE SBIISUICS 3HAYMMBIM.

23 o0cen0BaHHBIX UMEJIO CPOK recTanuu 10 14 Henens Ha MOMeHT aBapuu Ha YADC; 41 —
6onee 14 Henmenb. B anamuese y3moBbie (opMbl 300a mMeno 3 marnueHTa. [ umoTupo3sl uMenu 2
JIouepH, yel Cpok recranuu Ha MoMmeHT aBapuu Ha YHADC Obu1 60mbine 14 nenens. Yacrota AUT
VMeJla YCTOMYMBYIO TEHACHIUIO BBICOKOM BCTPEYAEMOCTH B IPYIIIE JOYEPEN CO CPOKOM IeCTalluH
no 14 menens (x*=3,33; p=0,07). B xone m1a6opaTOpHOro 06CIECIOBAHMS JHATHOCTUPOBAHO 8
MEPBUYHBIX THIIPOTUPO30B, 7 U3 KOTOPHIX — B TPYIINE NAIIICHTOB B CPOKE rectanuu Obonee 14 Henenb
Ha MoMmeHT aBapuu Ha YADC. Yacrora BCTpEeyaeMOCTH THIIOTUPO30B y OOCIIEJOBAaHHBIX B CPOKE
recraiuu 6osee 14 Henenp Ha MoMeHT aBapuu Ha YADC Obula 3HAUUMO BBILIEC YEM Y MALUEHTOB,
ueil CpoK recTauy Ha MOMeHT aBapuu Ha YADC Obu1 Menee 14 Hemens (x°=33,58; p=0,006). OP
TUIIOTUPO3a Yy 00CIEA0BaHHBIX B CpOKe recranuu Ooneel4 Hexenp Ha mMoMmeHT aBapuu Ha YADC
coctaBu 3,77, Ho He sBJscs 3HaYUMBIM (0,44+32,01). OP pa3sutus AUT B cpoke recramuu Oosee
14 venenp Ha MOMeHT aBapuu coctaBmi 2,38 (0,26+21,66) u He sBiscs 3HaduMbIM. OP pa3ButHs
y3710BBIX (hopm 300a B cpoke recranuu Oosee 14 nHenenb cocraBmn 0,83 (1,13+5,18) u He sBsUIICS
3HAYUMBIM.

BriBOaBI

1. Yactora BCTpeuaeMOCTH MEPBUYHOTO THIIOTUPO3a ObLiIa 3HAYMMO BBIIIE Y AoYepel, yen
CPOK TecTallii Ha MOMEHT aBapuu ObLT OoJbiie 14 Henmenb.

2. OP y3noBbIxX (hopm 300a y MaTepeit sSBIsUICS CTATUCTUYECKH 3HAYNMBIM.

3. UYacrora Bctpeuaemoctt AUT 1 IepBUYHOTO TUITOTHPO3a HE UMEINTN 3HAYMMBIX Pa3InIHi
y MaTeper U UX J04Yepei.
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Functional activity of neurons is determined by efficiency of synaptic formations functioning.
Plenty of signal molecules (from neurotransmitters till growth factors, aminoacids and gas molecules)
are involved into interneuronic communications. By the way, every human has its own complex
(pattern) of signal molecules which significantly determine intellectual features and personality.
Unfortunately, namely the targets of signal molecules — neural networks and synapses — are the most
sensitive to inflammatory factors, toxins, endogenous and synthetic neutrophilic substances exposure.
Acute or chronic disruption of interneuronic communications is always followed by failure in neural
networks integrative work. Development of pathological processes in brain becomes the result of
such failures. These processes may acquire functional character after initiation of plastic processes in
nerve tissue. On the other side, disturbance of brain plasticity leads to development of destructive
transformations in neurons, synapses and glial cells. The process becomes irreversible, and patients
usually visit doctor only at this stage. The standard treatment scheme is usually applied in clinical
practice: medicines with neurotropic effect. Additional “intervention” in neural networks activity
transforms their regular work. Pathological process becomes chronic. Then the doctor decides to
change treatment scheme. But where to shift focuses in correction of neural networks functions?
Special methods are applied in preclinical studies in order to assess the effects of new substances on
functional state of neurons and interneuronic communications. In particular, neurophysiological
techniques allow quantitatively and dynamically establish the efficiency of signals transmission in
nerve tissue and assess synaptic plasticity. Modern neurophysiological techniques of electrical events
registration at the level of single synapse or part of neuron membrane (patch-clamp) increase
opportunities in assessment of neural networks functions in health and disease. But there are
difficulties in common analysis of revealed patterns at the levels of neuron membrane part and
multicomponent neural network. Integrative analytic approach with computer modelling is needed.
Otherwise the diversity of mechanisms of neurotropic substances action on central nervous system
(from synapses and cells till integrative level of brain and spinal cord) cannot be ascertained.

Interneuronic communications modelling at the level of integral brain is one of the technologies
to answer the raised questions. Formation of such models became available after development of
numerical methods of analysis of biophysical processes of data processing in biological neural
networks. Data processing at this level requires special hardware and software design. For example, the
project “BlueBrain” uses supercomputer DeepBlue (IBM) for detailed modelling of one part on cerebral
cortex [1, 2]. One can imagine the required level of computer to model not the one part of cerebral
cortex, but the functions of whole brain. That is why methods of computer modelling attract special
attention of researchers and doctors.

In many cases models of neural networks with certain configuration are used in the analysis of
experimental data. There is popular model [1] consisting of several hundred input neurons forming
synaptic contacts with output neuron, which is used in numerous studies of synaptic plasticity
investigation. This model considers spike-timing dependent plasticity (STDP), revealed in many
brain regions [1]. Change of synaptic conductivity in the model is determined only by time parameters
of pre- and postsynaptic activation [1-3]. Such relatively simple model provides insight into essential
features of neural network. It is all about stability of output activity after change of different
parameters and formation of competitive input signals during interaction of synapse groups. In this
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case, the increase in conductivity in one group of synapses is accompanied with the decrease in
conductivity of other synapses.

Ideas of competitive learning appeared in theoretical studies dedicated to pattern recognition
and self-management in neural networks [1, 2], as well as in modelling of the processes of topological
mapping formation (correlation between receptor and the area of brain cortex) [1]. Hebb’s theory of
competitive learning is used in modelling of patterns formation, maps of brain cortex and selectivity
columns and is characterized as “flexible, simple and useful” [1]. For example, only part of
information presented at eye retina can be processed at any specific time (namely the information
which is in the focus of attention). That is why populations of neurons responsible for mapping of
certain patterns compete for priority of their information processing [1, 2]. The effect of medicinal
substance in these models is considered as factor influencing on certain features of used model.
Conditions of spike potentials generation and electrical processes at the level of pre- and postsynaptic
membrane, characterizing synaptic transmission are considered the most important processes [4].
Influence of substance or other disturbing factors is manifests as change of threshold of spike
potentials generation that can be easily detected experimentally and realized in model neuron. Main
experimental studies in assessment of disturbing factors influence on the processes of synaptic
plasticity are considered classic protocols of long-term potentiation induction based on the use of
high frequency of train stimulation.

The rate of neural network learning is one of the parameters which characterize efficiency and
productivity of neural network functioning. The rate of learning in models is determined by time
needed for primary single-mode histogram of synaptic conductivities to become bimodal one. Such
computer models adequately display real situations in living, but not computerized brain. High
frequency of neural network activity and maximal conductivity of all synapses lead to “epileptiform”
state, when the rate of learning increases under controlled conditions. The rate of learning decreases
in the presence of pathological processes in brain or during uncontrolled use of neurotropic drugs;
epileptiform activity accompanied with such motor effects as frank and absence seizures begins to
appear in brain.

Therefore, the modelling of processes of biological neural networks functioning under
conditions of neuromodulatory factors action is promising technique for the development of new
neuropharmacological substances action analysis. Above mentioned goes near development of
adequate methods of correction of nerve system dysfunctions, because performing of unique
calculations is one of brain features. Traditional conservative approaches cannot always afford tools
suitable for analysis of biological neural networks functional activity. The time is ripe for integrative
analytic approach with computer modelling use including topological approach to explain
multisensory neurons functioning as nonlinear chaotic systems [5, 6].
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