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PRELIMINARY INVESTIGATION ON PERFORMANCE
OF PHOTODIODE SENSOR AS A DOSIMETER

Md Radzi Y., Zulkafli N., Omar A.
Universiti Sains Malaysia, Malaysia

Abstract

Radiation dosimetry in the health and medicine field is crucial to ensure there is no unnecessary ionizing radiation exposure to patients and
personnel. While various types of semiconductor dosimeters are available, photodiode sensors are seen as a reliable and cost-effective immediate
dosimeter. This study investigates the capabilities of a monolithic photodiode with an on-chip trans-impedance amplifier as a dosimeter in
diagnostic radiology. A photodiode sensor covered with black insulation tape is irradiated with the diagnostic x-ray of potential in range between
40 to 90 kV with constant tube current-time product of 50 mAs at 60 cm source-to-detector distance (SDD). Exposures of different tube current
at the range of 10 to 250 mA with a constant tube voltage of 70 kVp at the same setup are made. The photodiode sensor connected to the
electrometer gives out readings in the millivolt (mV), and the output of the photodiode and semiconductor detector is recorded. The photodiode’s
energy dependency, reproducibility, dose response, and distance dependency were evaluated as the capabilities of the photodiode to be used
as a dosimeter. For energy dependency, it shows a linearity of 0.9458, while the response to increasing tube current with a constant tube voltage
shows the R? of 0.912. The photodiode shows good dependency on the tube voltage and tube current. Other than that, it also showed a linear
coefficient of 0.5138 for distance dependence which is considered as a good linearity fit value for a photodiode as initial performance. However,
its reproducibility is poor due to its large capacitance. This monolithic photodiode with an on-chip trans-impedance amplifier has demonstrated
good results for energy dependency but poor results for reproducibility. However, the photodiode can be improvised in the future to ensure it is
suitable as a dosimeter.

Keywords: radiation dosimetry, dosimeter, photodiode sensor.

For citations: Md Radzi Y., Zulkafli N., Omar A. Preliminary investigation on performance of photodiode sensor as a dosimeter, Biomedical Photonics,
2021, vol. 10, No 1, pp. 4-10. doi: 10.24931/2413-9432-2021-10-1-4-10

Contacts: Md Radzi Y., email: yasminradzi@usm.my

MUNOTHOE NCCJIEAOBAHUE SDPDPEKTUBHOCTH
NUCMOJIbSOBAHNA POTOANOAHOIO CEHCOPA
B KAYECTBE JO3MMETPA

Md Radzi Y., Zulkafli N., Omar A.

HayuHbiit yHuBepcuter Manaiauu, Manaitaus

Pesiome

[lo3rmeTpua u3nyyeHna B 06nacT 3APaBOOXPAaHEHUA M MeAULIMHbI UMEET peluaiollee 3HauyeHure ANA NpefoTBPalLeHUA HEHYXHOro
BO3/eCTBMA NOHU3MPYIOLIEro N3/TlyYeHNA Ha MaLMEeHTOB 1 NepcoHas. HecMoTpAa Ha AOCTYMHOCTb Pa3fINYHbIX TUMOB MNOMYNPOBOAHUKOBbIX
A03MMETPOB, GOTOAVOAHbIE AATUMKMN CUUTAIOTCA HAAEXKHBIMU 1 SKOHOMVYHBIMUA HEMOCPEACTBEHHBIMU JO3MMETPamMK. B 3Tom nccnegosaHum
13y4aloTCA BO3MOXKHOCTM UCMOJIb30BaHNA MOHOJIMTHOTO GOTOANOAA CO BCTPOEHHBIM TPAHCMMMNeJaHCHbIM yCUIMTENIEM B KauecTBe A03MMeTpa
B AnarHoctuyeckon papvonoruv. OOToAVOAHBIA AATUMK, MOKPbITbIA YEPHOW W3ONALMOHHOW NIEHTON, 0bnyYanca [MarHOCTUYECKUM
PEHTTEHOBCKMM M3lyYeH/eM B Arana3oHe HanpsXXeHni Ha nnyyatene ot 40 fo 90 KB ¢ mocToAHHON 3Kkcno3uumern 50 MAC € pacCcToAHUA B
60 cm po pgetektopa (SDD). Ha ofHo 1 Tol e ycTaHOBKEe NMPOV3BOAATCA BO3LENCTBMA Pa3IMYHOro Toka Tpy6Ku B AnanasoHe ot 10 go 250
MA C MOCTOAHHbIM HanpskeHnem Tpy6km 70 KB. DoToanoaHbI AaTUMK, MOAKIOUEHHbIV K 9NIEKTPOMETPY, BblAAeT MOKa3aHuA B MUIMBOJIbTaX
(MB), a BbIxogHOI crrHan GpoToaroaa 1 NonynpoBOAHNKOBOIrO AeTEeKTOpa 3anucbiBaeTcA. SHepreTuyeckas YyBCTBUTENIbHOCTL GpOTOANOA],
BOCMPOV3BOAUMOCTb, PeakLua Ha J03Y U 3aBUCYMOCTb OT PAcCTOAHMA OblN OLeHEHbl Kak BO3MOXHOCTU $OTOAMOAA AJ1A UCTOSIb30BaHUA
B KayecTBe Ao3umMeTpa. [I1A 3aBUCMOCTM OT SHEPrin OH MOKa3blBaeT IMHeNHOCTb 0,9458, B TO BpeMsA KaK /1A peakummn Ha yBenmueHune
TOKa TPYOKM NPU NOCTOAHHOM HanpaXeHUn TPy6kn R? paBeH 0,912. DoTOAVOA NOKa3blBaeT XOPOLLYIO 3aBUCKMOCTb OT HaNpsXKEeHVA namrbl
1 ToKa TPYOKu. TOMMMO 3TOro, OH Take Nnokasas JIMHENHbIN Ko3dduumeHT 0,5138 AnA 3aBUCKMOCTI OT PAcCTOAHMA, KOTOPbIN CYMTaeTCcA
XOPOLUMM 3HaYeHMeM NpU NNHeNHON NoAroHKe Ana GoToanoaa B KayecTBe HayalbHbIX XapakTepucTuk. OaHaKo ero BOCMpor3BoAMMOCTb
HeAOCTaTOUHO BbICOKA 13-3a 6OJbLLIOM eMKOCTU. Taknm 06pa3om, N3yyaemblii MOHONIUTHBIN GpOTOANOA CO BCTPOEHHbBIM TPaHCUMMEeJaHCHbIM
ycunutenem nokasas Xopollume pesysnbTaTbl MO SHEPreTMyeckon 3aBUCUMMOCTY, HO HU3KME pe3yfbTaTbl MO BOCMPOM3BOAUMOCTU. Tem He
MeHee, B 6yayLem $OTOANOA MOXKET ObITb YyCOBEPLUEHCTBOBAH, YTOObI 06ecneunTb ero NPUroAHOCTb B Ka4ecTBe JO3UMeTpa.
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Introduction

Radiation dosimetry is an important method to mea-
sure the exposure of ionizing radiation to the patients,
personnel, and the public. To measure and evaluates the
ionizing radiation, a radiation detector or dosimeter is
used. The dosimeter is the essential equipment required
for radiation detection, especially in radiation monitor-
ing and radiation protection. Radiation detectors or
dosimeters operate in three types of operation modes
which are pulse mode, current mode, and voltage mode.
The most common mode of dosimeters is the pulse
mode. For pulse mode, the signal from each interaction
is processed individually. Thus, it is impractical for high
event rates because it will increase the dead time, and a
lot of signals could not be detected [1]. There are prop-
erties that a dosimeter must possess at least one for it
to function as a radiation dosimeter, which are linearity,
precision and accuracy, dose rate dependence, energy
dependence, and directional dependence. In the market,
nowadays, various dosimeters had been developed over
the years, which can be used in specific energy range,
type of radiation, and type of detection. There are radia-
tion detectors that provide instant read-outs like survey
meters and display accumulated exposure doses such as
optically stimulated luminescence (OSL) dosimeter and
thermal luminescence dosimeter (TLD). The one that
provides instant reading is generally used in radiation
protection to inspect leakage or spillage of the radioac-
tive source. TLD and OSLD are the essential dosimeter
that is compulsory for workers in the radiation-related
department like in the oncology department and diag-
nostic radiology department.

There are various types of dosimeters, such as gas-
filled detectors and semiconductor detectors. Geiger-
Muller survey meter is one kind of gas-filled dosimeter
that operates in the Geiger-Muller region. Farmer’s type
of ionization chamber (IC) is another type of gas-filled
detector. It is used in quality assurance in radiotherapy.
For semiconductor detectors, there are metal-oxide
semiconductor field effect transistors (MOSFET) and sili-
con diode dosimetry. Both semiconductor detectors are
generally used for in-vivo dosimetry in radiotherapy due
to their small sizes and good energy resolution.

The Silicon diode dosimetry system is used in clini-
cal dosimetry for measurements of depth-dose, dose
profiles, and output factors. It is increasingly used for

small field dosimetry in modern therapy techniques as
they have a very small size of the sensitive volume [2].
Silicon diodes have found utility in radiation dosimetry
principally because a diode produces a current approxi-
mately 18,000 times that of an ionization chamber of
equal sensitive volume [3]. It is mentioned by Yarahmadi,
M. et al,, that diode has high spatial resolution and high
sensitivity, but it gives response dependence to energy
[2]. Unlike MOSFET, the silicon diode dosimetry system is
harder to set up since they required a long wire connect-
ed from them to the reader for read-out since it provides
immediate read-out that is not recorded by any system.

The photodiode is the alternative to the silicon diode
dosimeter because it has small size, real-time operation,
low cost, high accuracy, and precision attainable in a
wide range of doses [4]. The only lack of photodiode is its
sensitivity that varied with temperature, dose rate, and
its efficiency degrades over time.

Photodiodes have been widely used in biomedical
application as x-ray detectors in CAT scan, analyzers of
blood particles, as well as pulse oximeters due to their
excellent properties of fast response times at absolutely
low cost compared to TLDs.

In this study, photodiode sensitivity is evaluated by
comparing the OPT101 photodiode to the commercial-
ized semiconductor detector, PTW detector. The photo-
diode is selected as an alternative device for silicon diode
dosimetry due to its fundamental properties, which are
energy dependency and dose linearity.

In terms of energy dependency, a study conducted
by Oliveira, where they used four photodiodes with
different specifications, found that there is a higher
dependency in the 33 keV up to 100 keV energy range,
but it could be the result of attenuation due to the
coatings [5]. The other two studies found that the pho-
todiode output increases with the tube voltage at the
maximum energy of X-rays [4,6]. For dose linearity, a
study by Paschoal, Souza, and Santos found that the
tested BPW 34S photodiode presents a linear response
with air kerma [7]. Also, another study used photodi-
ode and found that the output of photodiode linearly
proportional to the dose delivered [4]. Therefore, the
objectives of this study are to analyze the reproduc-
ibility and consistency of OPT101 photodiode perfor-
mances and to evaluate the OPT101 photodiode effi-
ciency and sensitivity.

OPUTUHAJIBHBIE CTATHW
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Materials and methods

The OPT101 monolithic photodiode with a built-
in transimpedance amplifier, as shown in Fig. 1, is used
as the sensor for detecting the ionizing radiation from
the x-ray machine. This photodiode has a sensitive area
of 2.29 mm x 2.29 mm and a large capacitance of 1200
pF. It has high responsitivity to the ambient light with a
wavelength of 650 nm. The OPT101 photodiode is con-
nected to the digital multimeter to obtain the output re-
sponse of the photodiode after being irradiated with the
x-rays from Toshiba KX0-50s x-ray machine with energy
range from 40 kV to 90 kV. At 60 cm source-to-detector
distance (SDD), a semiconductor detector is also placed
to measure the dose received by the photodiode. The
OPT101 photodiode and PTW semiconductor detector
are placed side-by-side with the same separation from
the center of the light field. They are not placed along
with the direction of the x-ray tube (anode-cathode) due
to the anode heel effect. The PTW detector is connected
to an electrometer and gives a read-out in mGy unit. The
results obtained from the PTW detector and photodiode
are compared to investigates the capabilities of the pho-
todiode as a dosimeter.

To ensure the result obtained is not influenced by the
ambient light, the photodiode is covered with black tape
since the photodiode is sensitive to the ambient light
and high responsitivity to the light with a wavelength of
650 nm. Other than that, a lead shield is placed below
the photodiode and PTW semiconductor detector to re-
duce the backscattered radiation from the table. Without
the lead shield, the result obtained may be influenced
by the backscattered radiation and leads to increases in
readings. The value of non-irradiated output voltage of
the photodiode indicated by the multimeter was initially
recorded for control purposes.

To evaluate the photodiode performance as a dosim-
eter, the characterization of the photodiode is assessed.
Energy dependence, dose response, distance depen-
dence, and reproducibility of the photodiode are tested.
Also, the sensitivity of the photodiode is analyzed by
comparing it to a commercialized semiconductor detec-
tor, R/F/D PTW semiconductor detector.

The setup for energy dependence, dose response, re-
producibility, and sensitivity are the same (Fig. 1). Howev-
er, for energy dependence and sensitivity tests, the tube
potential is increased from 40 kVp to 90 kVp with 10 kVp
increment with a fixed tube current of 50 mA. The graph
of output-dose response is obtained to evaluate the rate
of output response increment with dose, while for the
dose response test, the tube current increases from 10
mA to 250 mA with fixed tube potential of 70 kVp. For the
reproducibility test, where the exposure factors are fixed
at 70 kVp and 50 mAs, three exposures are made every
day for five consecutive days. The distance dependency
test is performed with fixed exposure factors of 70 kVp

r PTW semiconductor
_J detector

opT101l

CE—

Electrometer

Multimeter B
' o

OPT101 Multimeter

photodiode
ctor
detector

Elactrometer

Fig. 1. Experimental setup of photodiode and semiconductor
detector under the x-ray irradiation

Puc. 1. 3kcnepuMMmeHTanbHas ycTaHOBKa AJiS UccnefoBaHus
¢oToamoaa n NoNynpoBOAHUKOBOIO AeTEKTOPA B none
PEHTreHOBCKOro U3Nly4eHus

and 50 mAs, with increasing SDD from 60 cm to 100 cm
with 10 cm increment. For the sensitivity test, where the
dose of the photodiode is compared to the dose by the
PTW R/F/D semiconductor detector, the rate of output
increases with the dose of the dose-output response is
extracted. The characterization of the photodiode is ana-
lyzed based on the result obtained. The obtained data
were plotted with a standard error of 5%.

Results

Energy dependency

The value of non-irradiated photodiode was record-
ed to be -1.232 mV. In the energy dependence study,
where the tube potential increases by a step of 10 with
a fixed tube current of 50 mA, the result in Fig. 2 showed
a linear coefficient of 0.9458, which is a good linear fit
value. Fig. 2 also shows the output response of OPT101
photodiode as the tube voltage increases from 40 kVp
to 90 kVp. Based on the graph, the output response of
photodiode for 40 kVp is greater than 50 kVp, and at 60
kVp and above, the output responses increase with tube
potential.

Dose response
Fig. 3 presents the result of the output response of
OPT101 photodiode with increasing tube current and
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fixed tube potential of 70 kVp. The graph shows the in-
creasing pattern of the output signals as the tube current
increases.

As the tube current increases from 10 mA to 20 mA,
the increment of the output signals is quite small; how-
ever, the output signal started increasing above 50 mA
to 250 mA. The linear coefficient for dose response of
OPT101 photodiode is 0.912, which is a good linearity fit
value.

Distance dependency

Fig. 4 shows the output signals of the OPT101 photo-
diode as the distance between the photodiode and the
x-ray source increasing from 60 cm to 100 cm with a 10
c¢m increment. At 100 cm SDD, the output signal is the
lowest while at 70 cm SDD, the output signal is the high-
est. The linear coefficient for the distance dependence
testis 0.5012, which is considered a low linearity fit value;
however, it is good enough for a performance of a photo-
diode. The highest deviation is 1.721 of 70 cm SDD, while
the lowest deviation is 0.404 of 80 cm SDD.

Reproducibility

Fig. 5 presents the reproducibility of the output re-
sponse of OPT101 photodiode with the same technical
factors of 70 kVp, 50 mAs, and 60 cm SDD. The readings
were taken for five consecutive days. The graph shows the
polynomial fit coefficient for reproducibility is 0.9247 and
a standard deviation of 2.022. Contrarily, a degradation of
dose accumulation was recorded for the period of 5 days.

Sensitivity

Fig. 6 presents the graph of output response to dose
with a linear coefficient of 0.9711, which shows that the
output response of photodiode proportional to dose.
The higher the dose, the greater the output signal de-
tected by the photodiode. Fig. 7 presents the graph for
measured doses of OPT101 photodiode and PTW detec-
tor. The dose measured by the PTW detector increases
as the energy increases. However, for the photodiode,
the increase of output signals as the energy increases are
not noticeable. In terms of sensitivity, the PTW detector
is more sensitive than the OPT101 photodiode since the
slope of the increment of the dose is steeper than the
slope of the photodiode.

Discussion

For the energy dependence test, where the tube po-
tential increases from 40 kVp to 90 kVp, the output re-
sponse of the photodiode increases with the tube poten-
tial. Tube potential indicates the energy of the photons.
The greater the tube potential, the higher the energy of
the photons. Thus, the photodiode’s output response in-
creases as the energy increases. A study by Nazififard, Suh
and Mahmoudieh also has the same finding where they

R*=0,9458

y=0,0438 - 16476 } {

,500

Output (mV)

0,500

0,000
40 50 60 70 80 90 100

Fig. 2. Output response of photodiode as tube potential increases
Puc. 2. BbixogHOM OTKNUK poToAMOAA NPU YBENTUYEHUN NOTEHLIU-
ana usnyyatens

¥=0,0161x-0,3107 {
R'=0912

3,000

2,000

Ouiput (mV)

1,000

ojo * 500 1000 1500 2000 2500 300,0

Fig. 3. Output response of photodiode with varied tube current
Puc. 3. BbixogHasa xapakTepuctuka dotoguoa npu U3aMeHeHuu
TOKa Ha usnyyatene

5,000

4,500 }

4,000

y=-0,0387x+6,4333
{ 2=0,5012

Output (mV)
z
g
—e—

3,000
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Fig. 4. Output response of photodiode to variation in distance
Puc. 4. BbixogHoW OTKAUK poTOAMOAa HA MU3BMEHEHWE PAaCCTOSAHUSA
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Fig. 5. The result for reproducibility of the
photodiode for five consecutive days with
deterioration of dose in mGy. Data were
presented in polynomial fit and 5% standard
error bar

Puc. 5. Peaynstat BOCNPOM3BOAUMOCTH
rnokasaHun ¢oToanoaa B Te4eHUe NATU JHEN
noapsAa ¢ yxyaweHuem fo3bl B MIp. laHHble
npeAcTaB/ieHbl B BUAE NOJIMHOMUANbHOWM
annpoKcMMaL MK U LWKabl CTaHAapTHOM
owunbKn 5%

Fig. 6. Output response to increasing dose
Puc. 6. OTKNMK Ha yBeNIn4eHue [03bl

Fig. 7. Comparison of dose between R/F/D
PTW semiconductor detector and OPT101
photodiode

Puc. 7. CpaBHeHMe A03bl MeXAY NOJynpoBo-
OHUKOBbIM aeTekTopom R / F / D PTW u ¢orto-
avopom OPT101

BIOMEDICAL PHOTONICS T.10, Ne 1/2021



Md Radzi Y., Zulkafli N., Omar A.

Preliminary investigation on performance of photodiode sensor as a dosimeter

stated that the PIN photodiode output increases with tube
potential that is the maximum energy of x-rays [6].

In dose response test, radiation exposure is made at a
fixed 70 kVp and increasing tube current, from 10 mA to
250 mA. The tube current indicates the number of pho-
tons. Therefore, the higher the tube current, the greater
the number of radiation-generated carriers collected by
the electrometer since the number of photons increases
with tube current. The good linear coefficient for increas-
ing tube current for OPT101 photodiode coincides with
the findings from Damulira’s study where the number of
charges drift in PN junctions was linear to the number of
photons in the x-ray beam [8].

Distance plays a role in measuring radiation expo-
sure. Based on inverse square law, where the greater the
distance between the x-ray source and the detector, the
lower the intensity of radiation. In this work, the tested
photodiode showed a linear coefficient of 0.5138 on the
increasing distance, SDD due to the high capacitance
of photodiode. The linear fit value is considered a good
response for varied distances for a photodiode. The dis-
tance dependence of the photodiode is related to the
Compton effect and photoelectric effect that occurs dur-
ing the irradiation of the photodiode.

OPT101 photodiode showed a potentially good re-
producibility when it was tested for five consecutive
days. The discharge of stored charges in the capacitance
within the photodiode leads to fluctuation of the output
signal of the photodiode, which resulted in a slight devia-
tion. There is no known justification yet for the inception
between the dose accumulation and output response in
the reproducibility test. However, the early hypothesis
can be made that saturation point of the output and ra-
diation dose is achieved, which where the photodiode
can no longer be used as a dosimeter.

REFERENCES

Seco, J., Clasie, B, & Partridge, M. Review on the characteristics
of radiation detectors for dosimetry and imaging. Physics in
Medicine and Biology, 2014, Vol. 59(20), pp. 303--347. https://doi.
org/10.1088/0031-9155/59/20/R303

2. Yarahmadi, M., Wegener, S., & Sauer, O. A. Energy and field size
dependence of a silicon diode designed for small-field dosim-
etry. Medical Physics, 2016, Vol. 44 (5), pp. 1958-1964. https://doi.
org/10.1002/mp.12195

3. Dixon,R.L., &Ekstrand, K. E. Silicon diode dosimetry. The Interna-
tional Journal of Applied Radiation And Isotopes, 1982, Vol. 33(11),
pp. 1171-1176. https://doi.org/10.1016/0020-708X(82)90242-3

4.  Romei, C., Di Fulvio, A., Traino, C. A,, Ciolini, R., & dErrico, F. Char-
acterization of a low-cost PIN photodiode for dosimetry in diag-
nostic radiology. Physica Medica, 2015, Vol. 31(1), pp. 112-116.
https://doi.org/10.1016/j.ejmp.2014.11.001

5. Oliveira, C. N. P, Khoury, H. J., & Santos, E. J. P. PiN photodiode
performance comparison for dosimetry in radiology applica-
tions. Physica Medica, 2016, Vol. 32(12), pp. 1495-1501. https://
doi.org/10.1016/j.ejmp.2016.10.018

Dose-output response has been observed to be pro-
portional to the increasing energy. This is supported by
a statement that sensitivity loss as a function of radiation
damage depends on the photodiode’s characteristics,
the energy of the source, and the total absorbed dose [9].
Moreover, the radiation-induced current of photodiodes
only flows during the exposure, thus giving a direct mea-
surement/output electric signal [10]. This implies that
photodiodes are active and real-time dosimeters [9].

Lastly, the OPT101 photodiode has poor sensitivity
since the increased dose measured by the photodiode is
small and not noticeable due to the low output signals
compared to PTW detector. To increase the output re-
sponse of the photodiode, adding multiple photodiodes
will improve the sensitivity.

Conclusion

In this paper, the experimental evaluation of the
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AHTUMUKPOBHAS POTOONHAMUNYECKAS TEPATNA
B rOJIOCOBOM PEABUJTUTALUUU NMALUEHTOB
NMOCIE JIAPUHISKTOMUU
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Peslome

CraTba nocesAlieHa Npobneme ronocoBoil peabunuTaumy NayUeHTOB MOCe NapUHIIKTOMUMU. PaccMOTpeHbl COBPEMEHHbIE BO3MOMHOCTM
BOCCTAHOBJ/IEHUA FOJIOCOBON GYyHKLMM MOC/e NIaPUHIIKTOMUM, CNOCOObI YBENIMUYEHNA CPOKa SKCMIyaTaLym roflocoBbIX NPOTE30B, NpeAcTaBieH
ABTOPCKMIN MeToA MPOdUAaKTUKN UHOEKUMN TONOCOBbIX MPOTE30B C MOMOLbIO aHTUMUKPOOHOWN doToamnHammnyeckon Tepanun (OOT) ¢
doToceHcMbunM3aTopom xnopuHoBoro paga. NpoeefeHne aHTUMMKPO6HON QT ronocoBbix NPOTE30B MO3BOAWUIO YBENNUYUTb CPEfHUIA CPOK
sKcnnyaTaumm go 11,9 mec no cpaBHeEHUIO C KOHTPOJIbHOW rpynmnoi (6,8 Mec), rae And NPopUNakTUKM UCTIONb30BaNM eXXeMeCcAYHbI npuem 150 mr
dnykoHasona. AHTUMMKpobHaa O[T no3BonaeT CyLecTBEHHO NPOANVTL CPOK IKCNyaTaLiv FONOCOBbIX MPOTE30B, He MMEeT MOOOYUHbIX ABIEHW,
XOPOLLUO NepeHoCUTCA 60NbHBIMU.

KnioueBble cnoBa: pak roptaHu, TAPUHIIKTOMYSA, FOI0COBas peabunuTtaLms, ronocoBol npotes, GOToAMHAMUYECKAs Tepanms.

Anauntnposanus: LLinikapes C.A, bongpipes C.B. 3aragaesA M., Mogonbcknin B.H., bopricos B.A., KocTiowwmHa FO.U. AHTUMUKpOGHas poToanHammueckas
Tepanusa B rofloCOBON peabunutaummy nauyeHToBs nocne napuHraktomun // Biomedical Photonics. - 2021. - T. 10, N° 1. - C. 11-16. doi: 10.24931/2413-
9432-2021-10-1-11-16

KoHTtakTbl: 3arapgaes A.M., e-mail: liponkology@mail.ru

ANTIMICROBIAL PHOTODYNAMIC THERAPY IN VOICE
REHABILITATION OF PATIENTS AFTER LARYNGECTOMY
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'Lipetsk State Oncology Clinic, Lipetsk, Russia
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Ryazan State Medical University, Ryazan, Russia

Abstract
The article is devoted to the problem of voice rehabilitation of patients after laryngectomy. Modern possibilities of repairing laryngeal
vocal function, methods for extending the lifetime of voice prostheses are considered. The author’s method of prevention of infection of
vocal prostheses using the antimicrobial photodynamic therapy (PDT) with chlorin-type photosensitizer Radagel is presented. Performing
antimicrobial PDT of vocal prostheses increased the average operating time to 11.9 months compared to the control group (6.8 months),
where a monthly dose of 150 mg of fluconazole was used for prevention. The method developed by the authors makes it possible to
significantly extend the lifetime of vocal prostheses, is devoid of adverse events, is well tolerated by patients.

Keywords: laryngeal cancer, laryngectomy, vocal rehabilitation, voice prosthesis, photodynamic therapy.
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BBepeHue

Pak ropTtaHu — Hanboree 4acTo BCTpevYaemoe 3/1oKaue-
CTBEHHOE HOBOOOPa30BaHVie BEPXHUX AbIXaTeNbHbIX MyTel
[1]. Mo3gHAA BbIABNAEMOCTb OMYyXOJv, COOTHOLLEHME 33a60-
NEBLUNX MY>KUMH 1 XKEHWWH 16:1, npeobnafiaHne My>KumH
cTapue 50 net, Mopdonornyeckas OfHOPOLHOCTb OMyXO-
NN — XapaKTepHble 0COBGEHHOCTY paka ropTanu [2].

CornacHo COBPEMEHHbIM MOAXOAaM K JleueHuto, Na-
PUHIIKTOMUA MOKa3aHa OOMbLUMHCTBY MALUEHTOB C
MECTHO-PaCMPOCTPAHEHHbIM OMYXONEBbIM MPOLECCOM,
cootBeTcTBYOWMUM cTagnn T3-4N0-2 [3]. TotanbHaAa na-
PVIHFOKTOMUSA HEU30eXHO MPUBOAWT K NMOTepe ronoco-
BOW GYHKLMY, UTO BbI3bIBAET CYLLECTBEHHYIO MCUXONOMN-
YecKyto TpaBMy, 3aCTaBAS HEKOTOPbIX OOJIbHbIX OTKa3bl-
BaTbCA OT BbIMO/IHEHNA Kaseyvalen onepaunn. Nostomy
Ba)KHeWLen 3afavei nocse yaaneHnsa ropTaHu ABNAeTCA
BOCCTaHOBJIEHME rofI0COBOW GyHKLUU. XOPOLIO M3BECT-
Hbl TpY crnocoba rosocoBoO peabunutaymm nocse na-
PUHIMKTOMUN: MULLEBOAHBIN rofioc, rofocoobpasyioLye
annapatbl 1 TPaxeo-NuLLEeBOAHOE WYHTNPOBAHNME C yCTa-
HOBKOW FOJI0OCOBOTrO NpoTesa.

Jloroneguyecknii meton GOpPMUPOBaAHNS MULLEBOA-
HOrO rosioca TpebyeT ANUTENbHBIX 3aHATAI C MALYMEHTOM.
Mpw 3TOM ycnewHoe oBnageHve NULeBOAHbIM roI0OCOM
pocturaetca y 24-83% 6onbHbIx [4-6]. lTonocoobpasy-
IOWUMIN annapatammn («3n1eKTpPoropTaHb») MOMb3YHOTCA
He 6onee 10% 6OJbHbIX, MEPEHECLUUX NAPVHIIKTOMMIO,
MOCKOJIbKY GOpMUpPYOLWMIACA rofioc obnagaeT HenpuaAT-
HbIM «MeTaNIIMYecKum» Temopom [7].

Hanbonee BocTpeb6OBaHHbIM METOAOM TrOJIOCOBOWA
peabunmTaunmn Nocne NaprvHraKTOMUM Ha COBPEMEHHOM
3Tane ABNAETCA TPaxeo-NMULEBOAHOE LYHTUPOBaHMeE
C VIMMNJIAHTaUMeN B MPOCBET LIYHTA CMeuranbHOro npu-
cnocobneHns — ronocoBoro npotesa [8]. Bnepsble roso-
COBOI NpoTe3 6bl1 pa3paboTaH aMepUKaHCKUM yUEHbIM
Singer-Bloom B 1980 r. [MepBble oTeueCTBEHHbIE FON0Co-
Bble npoTe3bl Obinn pa3paboTtaHbl B.O. OnblaHcKumM ©
JI.I. KoxxaHoBbim B 1989 T. [9]. TonocoBoi npoTe3 npeg-
cTaBnAeT cobon KnanaH, N3roToB/IeHHbIN U3 crieyuanb-
HOro CUMIMKOHA, obecneyrBaloWNn OgHOHaMNpPaBIEHHOe
MoCTynsieHre BO3yXa 13 Tpaxeu B NULLEBOA 1 NpenaT-
CTBYIOLMI MONafaHUI0 COAEPXKMMOrO MULLEBOAA B Abl-
xaTenbHble nyTn (puc. 1). icnonb3oBaHne METOAWKN rO-
NTOCOBOrO NPOTE3UPOBAHUsA No3BoNseT bonee uemy 90%
nauneHToB fOOUTLCA BOCCTaHOBEHMA peun [10].

OCHOBHbIM HefOCTaTKOM MeTOAMKMK Tpaxeo-nuLle-
BOAHOrO LYHTUPOBaAHMA C FOIOCOBbIM MPOTE3UPOBAHN-
eM SIBJIAeTCA HeobXoAMMOCTb MepuoanyYeckon 3ameHbl
rofiocoBoro npotesa. MNpoTesbl, UMMNIaHTUPYeMble B Tpa-
X€O0-NnLLEBOAHYI0 GUCTYNY, HAXOAATCA B HECTEPUITbHbBIX
YCNIOBMSAX, YTO NPUBOAUT K UX MUKPOOHOMY obcemeHe-
HUO, NeprdOKaNbHOMY BOCMANIEHMIO W MOATEKAHMIO
KNOKOCTM M3 NULEBOJA B MPOCBET Tpaxeun. YuutbiBas
MUKpobronornyeckme ocobeHHocT ¢Gnopbl NoaoCTu
pTa M rOTKM Yy OHKOMOTMYECKMX GOJIbHBIX, AUTENBHO

“aulmm»mg,;),

—_—

Puc. 1. MexaHn3m o6pa3oBaHus roioca npu Tpaxeo-
NULLEBOAHOM LUYHTUPOBAHUM C rOJI0COBbLIM NPOTE3UPOBAHNEM
Fig. 1. Mechanism of voice formation in tracheo-esophageal
shunting with vocal prosthetics

Puc. 2. MMKpo6GHas KOHTaMMHaLUA rO/10COBOro nportesa ¢
o6Gpa3oBaHMeM Beretauuin Ha KnanaHe v NnuwWweBoAHOM dnaHue
(cTpenka)

Fig. 2. Microbial contamination of the vocal prosthesis with the
formation of vegetations on the valve and esophageal flange
(arrow)
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MOyyYaoLMX Tepanuio, Bbi3bIBaOLLYID VMMYHOCYMpec-
Cuio, pa3BUTUE KaHAMULO3a C/IM3NCTON OOONOYKM ABNA-
€TCA pacnpocTpaHeHHbIM ABneHuem [11]. Nog gencrau-
€M YCJIOBHO-MATOreHHON 6aKTEPUanbHOM 1 rprbKOBON
bnopbl nponcxoanT paspyLueHrie MaTepuasna roiocoBo-
ro nNpoTesa, HapyLllaeTcA paboTa ero KnanaHa (puc. 2).
Mpy 6GaKTeprONOrMYeCKOM WCCIEe[OBAHUN CMbIBOB
C rOJIOCOBbIX MPOTE30B MPY UX 3aMeHe OblN BbieNeHbl
pa3finyHble TUMbl FPUOOB 1 YCIIOBHO-MATOreHHble GaKTe-
pun (Staphylococcus aureus, Pseudomonas aeruginosa,
Enterococcus faecalis n gp.) [12]. CpegHuia cpok sKcnyata-
LUK rofIoCOBbIX NMPOTE30B COCTaBNAET OT 6 A0 12 mec [13].
B KnvHWuYecKoW MpakTuke pa3paboTaHbl pasfnyHble
MeToAbl MPOPUNAKTUKN pa3BuTuA nHbeKuun B obna-
CTV TOMI0COBOrO MpoTe3a. ITO MeCTHOe BO3LENCTBUE C
MOMOLLbIO AHTUCENTUYEKUX Y MPOTUBOIPUOKOBbLIX pac-
TBOPOB (3% pacTBOp Mepekmcn Bogopoaa, 3% pacTBop
knotpumasona (Kanana), 0,01% pacTBOp MMPAMUCTLHA),
eXe[JHeBHasl UMCTKa rOfIoCOBOro MpoTes3a crewumvanbHON
LLETKOWN, OnpefeneHHble rMrmeHnYeckne 1 guetTndyeckme
pekomMeHaaLuuy, nepopanbHOe U MeCTHOe MpPUMEHeHVe
NPO6UOTVKOB, COEPXKALLMX NTAKTObaKTepWM, IeyeHme ra-
CTpo-330¢areanbHon pedniokCHON 6one3HN, CUCTEMHOE
NpYIMEHEHUe MNPOTMBOIPUOKOBLIX MpenapaToB (Ppnyko-
Ha30/, ampOTEPULUNH, HUCTATUH, UPYHWH) [4,7]. Mpous-
BOAUTENAMW CKOHCTPYMPOBAHbI FONIOCOBbIE MPOTE3bl C
BKJIIOUYEHVIEM HUTEN cepebpa AnA yBeNMUYeHNa CpoKa nx
akcnnyataumm [11]. Tem He meHee, MHOroobpasue cylue-
CTBYIOLIMX CNOCOOOB pelleHrs npobnembl MUKPOOHON
KOHTaMMHALMM FOJI0COBbIX NMPOTE30B rOBOPUT 00 OTCYT-
ctBUM 3bdeKTMBHOrO Metopa npodunaktuku. Cuctem-
HbI MpMEeM NPOTUBOTrPUOKOBBIX NPEMNapPaTOB COMPSKEH C
PUCKOM NMOGOYHBIX ABIEHWI, PAa3BUTUEM PE3NCTEHTHOCTA
MUKPOOPraHN3MOB K aHTUQYHIMHO3HbIM JIEKAPCTBEHHbIM
cpenctBam. Takum 06pa3om, Ha3pena HacTosATeNbHas He-
06X0AMMOCTb B MOUCKE HOBbIX MOAXOHAOB K peLleHuto
npo6semMbl NPOGUNAKTAKM UHOEKLIMOHHOTO MOpPaXeHus
rO/I0COBbIX MPOTE30B Y 6OJbHBIX MOCJIE TAPUHTIKTOMUN.
Mporpecc MmeaunLUMHbI NPUBEN K MOABNEHUIO NPWH-
LUMnranbHO HOBOro crnocoba BO34eNCTBUA Ha Ouo-
nornyeckne o6beKTbl — GOTOAUHAMUYECKOW Tepannm
(OAOT), cBA3aHHOro C B3aMMOAENCTBMEM fa3epHOro
M3NlyyeHnA U HOBOro Kracca ¢apmMaKosiormyecknx
neKkapcTBEeHHbIX CpeactB — GoToceHCcMbUnn3aTopos
(®C). AHTUMUKpOOHaa OOT 3aknoyaeTcsa B M3bupa-
TE/IbHON OKUCAUTENIbHOW AEeCTPYKLWM MATOTrEeHHbIX
MVKPOOPraHW3MOB NMpu KOMOVMHNPOBAaHHOM BO3AeN-
ctBum OC 1 ONTUYECKOro U3JlyYeHUAa COOTBETCTBYIO-
LEero CneKTpasbHOro COCTaBa, YTO MPUBOANT K Pa3Bu-
Trio GOTOANHAMUYECKON peaKkuun. B nocnenHne roabl
MoABMIIOCb MHOFO COOOLLeHNI A 06 ycnelwHom 3pagmKa-
LU PasfiMYyHbIX MUKPOOPTraHU3MOB C MOMOLLbK aHTU-
MUKpobHor O[T, B TOM Uncrie NMeTCsA faHHble 06 3¢-
bEKTUBHOM UHAKTMBAUMM QHTUOMOTUKOPE3UCTEHTHbBIX
6uonneHok [14,15]. O6beKTamu aHTUMUKpPOOHON OOT

Puc. 3. CeaHC aHTUMUKPOGHOM GOTOAMHAMUYECKON TEpanuu
ronocoBoro nporesa

Fig. 3. Session of antimicrobial photodynamic therapy of vocal
prosthesis

ABNAIOTCA BUPYCbl, 6akTepuu, rpnbbl 1 nNpocTenwne
MUKpoopraHusmbl [16]. AHTMUKpo6bHaa OAT npep-
cTaBnAeT cobor 3GPeKTUBHBIN MeTo[ SieUeHNsa THOMHO-
BOCNaNuUTeNbHbIX 3aboneBaHunii JIOP-opraHoB, MArKUX
TKaHew, napofoHTa [17-23].

Lenbio, Ha pelweHne KOTOPON HampaBiieHO Hale
nccnepoBaHve, cTana paspaboTtka 3dpdekTnBHOro
cnocoba nNpPodUNakTUKM UHGEKLMOHHOIO MOpaXKeHUs
rO/lI0COBbIX MPOTE30B Y MALMEHTOB MOCJIE NAPUHIIKTO-
MUK, MO3BOJISIOLLErO MPOAJSIUTD CPOK VX MCMOb30BaHUS.
TexHMYeCKMn pe3ynbTaT 3akioyaetca B obecrneyeHnm
NPodUNAKTVKM Pa3BUTUA TPMOKOBOW 1 BaKTepranbHOM
nHdeKUMy B 0611acTyi roIoCoBOro NpoTesa y NaLMeHToB
nocne NAPVHIIKTOMUY, YBEJIMYEHUUN CPOKA UX Cy>KObl
nyTem NCNonb30BaHNA aHTUMUKPOOHON OAT.

MaTtepuanbl n metoabl

Hamu pa3paboTtaH opurmHanbHbli MeTof npodunak-
TUKN MHGEKUMM TOSIOCOBLIX MPOTE30B MyTeM MpoBefe-
HUA aHTUMKKPoOHoU OAT ¢ OC xnoprHoBoro psaga «Pa-
palenb’», 0,5% rensb (000 «PAJA-OAPMA», Poccns). na
3TOro B NPOCBET FOf0COBOro NpoTe3a BBOAAT NeKap-
ctBeHHoe cpeactBo — OC (pagaxnopuH unm aHanor) B
Bue rena oobemom 1-2 mn. dkcnosumuma OC coctaBnaeT
He MeHee 15 muH. BBeeHre nekapCcTBEHHOro cpefcTaa
B NMPOCBET roJIoCOBOro NpoTe3a No3BONAET BO3LENCTBO-
BaTb Ha Hambonee Nopaxaemble YacTy: KNanaH v nuiye-
BOAHbIV dnaHel. 3aTeM M3NWLLKK Fens yaansioT npoay-
BaHMEM rojloCOBOro npoTesa wnpuuem obbemom 20 mn
1 06NyYaloT U3HYTPU Na3epoM C AJIVHOW BOSHbI 662 HM
B TeYeHme 5 MVH Npu BbIXOAHOWN MOLHOCTK nasepa 400
MBT (puc. 3).
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Ta6nuua

MapameTpbl NauMeHTOB rpynn cpaBHEHUA
Table

Comparison of patient groups parameters

Cragus 3a-
CpepHuin | 6oneBaHns
BO3pacrT,

nertr

Xupyprunue-

| rpynna

(6e3 OAOT)
Group |
(without PDT)
Il rpynna
(c®©AT)
Group Il

(with PDT)

10 = 58 7 3

NHpekc
Maccbl
Tena/

Bug NPpOTNBOOMNYXO0JIeBOro jie4eHnsa

Kom6uHupo-
BaHHoe /

KomnnekcHoe /
cKkoe /

MnoTHOCTb [O3bl NAa3epHOro M3MyYeHUss COCTaBNsAeT
50 [/cm?, uTo ABNAETCA HEOOXOAMMbIM N JOCTAaTOUHbIM
N5l IHaKTVBaLMM MMKPOOPraHU3MoB. B kauecTse nctou-
HMKa OMTNYECKOro U3/yYeHns Mbl MPUMEHSAEM AVOAHBIN
nasep C AJIMHOW BOJIHbI 662 HM, COOTBETCTBYIOLLNIA MUKY
nornowenus OC xnopuHoBoro psaga. JlasepHoe obny-
yeHve LenecoobpasHo NPOBOAUTb C MOMOLLbIO LNH-
Apryeckoro auddysopa ¢ ANIMHON paccenBatoLLen Yactu
2 cm. nddysop BBOAAT B MPOCBET rOOCOBOrO MpPO-
Te3a, YTO MO3BOJIAET BO3[ENCTBOBATb HAa TpaxeasibHbIN,
nMLWeBoAHbIM GraHLbl, MPOCBET U KnanaH rojiocoBOro
npote3a. CeaHcbl aHTUMUKpPOOHOM OAT npoBoasaT 1 pas
B MecsAl. OOLlee KONMMYECTBO CEAHCOB HE OrpaHMYeHO
(oo BbIxofa ronocoBoro npotesa m3 cTpos). MNpoueaypa
ABnAeTcA abconoTHo 6e3bonesHeHHoN. Kaknx-nmbo no-
GOUHbIX ABMIEHWI, ANINIEPrMYECKNX PEAKLMIA NN OCITOX-
HEHWU Npu NpoBeAeHUN aHTUMUKPOOHoU OAT ronoco-
BbIX MPOTE30B Mbl He HablgaNN.

C uenbio oueHKM 3PPeKTUBHOCTM pa3paboTaHHOro
cnocoba 6biNo NPoBeAeHO MCCIeaoBaHNe C BKIIOUYEHN-
em 20 naumeHTOB, NepeHecLINX JIAPUHIIKTOMMIO C OTCPO-
YeHHbIM TPaXeo-NMULLEBOAHBIM LUYHTVPOBAHVEM U FOS0-
COBbIM MPOTE3UPOBaHMEM. Bcem 60MbHBIM YCTaHOBMEHDI
npoTe3bl Gpupmbl Provox. MauuneHTbl Obinn pasgeneHbl Ha
ase rpynnbl No 10 yenoBek B Kaxgomn.

B nepBo rpynne 60/bHbIX (KOHTPOJb) NPOPUNaKTu-
Ka nHbeKLMM npoBoaniack NyTeM eXXefHEBHON UNCTKU
npoTe3a cneuranbHON WeTKom, cmoyeHHon 3% pacTBo-
POM MepeKncu BOAOPOAA, MOCIIe KaXAoro npuema nuwm
60nbHbIe BbIMVBANM HECKObKO FI0TKOB BOAbl. Pa3 B Me-
CAL NauueHTbl NEPBOW FPYMMbl NPUHUMaNU per os 150 mr
dnykoHasona.

lMaLmeHTbl BTOPOW FPYrMbl TAKXKE BbIMOHANN PEKOMEH-
Zaluuu Nno rmrmeHnYecKoMy yxogly 3a rofiocOBbIM MPOTE30M

W MUTAHWIO, HO HE MOJTyYasnvi MPOTUBOrPUOKOBBIV Mpenapar.
B KauecTBe NPOPUNAKTVKU Pa3BUTUA NHPEKLIN FOIOCOBO-
ro NpoTe3a 1M NPOBOAUINCH CEaHCbl aHTUMUKPOOHOU AT
OJVIH pa3 B MecAL MO OMNMCaHHON MeToAMKe.

O6e rpynnbl 60J1bHbIX HbIIM CONOCTaBKIMbI MO BO3pa-
CTy, Nony, CTaguu 3aboneBaHns, BUAY NpeaLwecTByoLen
Tepanuu 1 HYTPUTMBHOMY CTaTyCy Ha MOMEHT BKJlOUe-
HUA B uccneposBaHume (Tabn.).

B Kaxgow 13 rpynn y 5 naumeHToB npotes 6bla ycTa-
HOBJIEH BMNeEpPBbIe, Ny 5 60NIbHbIX MMesNia MecTo 3aMeHeHa
npoTe3a BBMAY BbIXOA4a CTAPOro 13 ctpos. Bpemsa ¢oyHk-
LMOHUPOBAHMA NpoTe3a A0 BKIIOUYEHMA B NCCNefOoBaHNe
cocTaBnano ot 3 go 18 mec (B cpegHem 6,4 mec).

O6paboTka KIMHUYECKUX AAHHbIX U MOYyYEHHbIX
pe3ynbTaToB BbINOJIHEHA C UCMONb30BaHMEM METOAOB

11,9452

-]

Mecaims! / months
[=)}

s

I rpymma (6e3 @IAT) / Group I Il rpynma (¢ ®AT) / Group II
(without PDT), n=10 (with PDT), n=10

Puc. 4. Bpemsi GyHKLMOHUPOBAHUSA rON0COBbIX NPOTE30B B
rpynnax cpaBHeHus (mec.)

Fig. 4. Operating time of voice prostheses in the compared
groups (months)
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HernapameTpuyeckom cTatucTukmn. CpaBHeHMe CpefHuX
BEJINYMH NPOBOAUNOCH NO KpuTeputo MaHHa-YnTHM.

Pe3synbraTtbl

CpegHun Cpok 3KcnyaTaumy rofiocoBbiX MPOTE30B
y MaumMeHTOB MepBOW rpymnmbl, MOJyYaBLUNX B KauyecTBe
npodunakTrkn 150 Mr ¢prykoHasona exemecsuyHo, Co-
cTaBun 6,8 mec. B rpynne naumeHToB, KOTOPbIM MPOBO-
OUNCb eXeMeCAYHble CeaHCbl aHTMMUKpobHon OAT,
ronocoBble NpoTe3bl GYHKLUOHMPOBANIN B CPeIHEM B Te-
yeHue 11,9 mec. Paznnuma cTaTncTnyeckn JOCTOBEPHDI.

3aknouyeHue

Takum obpazom, QAT no3sonuna Ha 75% yBenuumTb
Bpemsa GYHKLMOHUPOBaHUs FONI0COBbIX MPOTe308B. MNpea-
JIOXKEHHbIN MeToa NPOPUNAKTUKNA NHOEKL M NMO3BONSAET,
He 13BNeKas nNpoTe3 13 Tefa nauMeHTa, NPOBOAUTb €ro
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aHTMCENTMYeCKyto 06paboTKy. MproputeT aBTOPOB NoOA-
TBepXaeH nateHTom PO Ha mn3o6peteHve N2 2731312
«Cnoco6 npodunakTnky MHOEKLMOHHOIO MOpPaXKeHMs
rO/IOCOBbIX MPOTE30B Y MAaLMEHTOB MOC/E JIAPWHIIKTO-
Mnn», gata peructpaumm 01.09.2020.

CnepyeT noguYepKHYTb, YTO HanbosblUee yBeNInyeHne
CpoKa 3KChyaTalummn rojlocoBbIX MPOTE30B NpU NpoBe-
AeHnn aHTUMuKpobHon QAT 3adrKCcMpoBaHo y naLmeH-
TOB, KOTOPbIE PaHee HY>KAaNVCb B 3aMeHe NpoTe3a valle
1 pa3a B 6 mec. [laHHaA Kateropusi 6OMbHbIX JOJXKHA
paccMaTpmMBaTbCA KAk MPUOPUTETHas s NpoBefeHus
aHTUMUuKpobHon OAT. PazpaboTaHHbI cnocob no3Bo-
NAET CYLWeCTBEHHO MPOANUTb CPOKM SKCMyaTauummn fo-
POroCTOALMNX TEXHUYECKMX CPEACTB peabunmraumm — ro-
NTOCOBBIX NPOTE30B, NINLIEH NOOOUHBIX ABIEHUI, XOPOLIO
NepeHoOCUTCA GONMbHBIMMU.
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ONTUMMUIALMSA AHTUBAKTEPUATIBHOM TEPAMNNU
Y NAUMEHTOB C SHOO-NAPOAOHTAJIbHbIMU
MOPAXEHNAMU

P.A. Canees, C.J1. bnawkoeq, E.B. KpukyH, I.T. Caneeeq, FO.B. bnawkoeq, E.B. Baneesa
KasaHckuit rocynapcTBeHHbIN MEAUUMHCKUIA yHMBEPCMTET MUHMCTEPCTBA 34PABOOXPAHEHMS
Poccuitckon Pepepaunm, Kasans, Poccna

Pesiome

[lnA noBbllWeHVsA KauecTBa 1 3OGEKTUBHOCTY OKa3aHWs MeaMLMHCKON NOMOLLM NaLyeHTamM C BOCManuUTeNbHbIMM 3a601eBaHNAMM NapoOAoHTa Heob-
XOAMM MOVCK HOBbIX MOAXOLOB K AVArHOCTMKe 1 ieueHuto natonoruu. Lienbto nccnepoBaHmna 6bino N3yuntb BAVAHME U3NTyYeHNA AVOAHOTO flazepa Ha
naToreHHy1o MKPodIopy NapoAoHTanbHbIX kapmaHoB (1K) 1 kopHeBbix kaHanos (KK) y naLneHToB ¢ S3HAO-NapoAoHTanbHbIMM nopaxeHuamu ().
MpoBeaeHa cpaBHUTENbHAs OLeHKa bakTepuranbHoro cogepkumoro KK u MK metogom nonvmepasHo-uenHoin peakuun (MUP) go n nocne neyexus
C NPVYIMeHEeHneM CTOMATONIOrMYeCcKoro aAnoaHoro nasepa (Doctor Smile Simpler, anvHa BonHbl 980 HM) y 54 naumenTos ¢ MM, Tpynny KoHTpona co-
CTaBUM 56 NaLMeHTOB, KOTOPbIM MPOBOAMIIOCH NleyeHre No O6LLENPUHATON MeToAMKe, BKitovatoLlell NpodeccuoHanbHyto rMrmery pra, SHAOLOH-
TUyeckoe neyeHre n Kiopetax MK. Kputeprem oueHKM ABUNOCH KayeCTBeHHOe coflepaHune napogoHTtonatoreHos B KK u MK go 1 nocne neyenus.
BbifABneHO ctaTucTyeckn 3Haunmoe (p<0,01) cHxkeHne obcemeHeHHocTH MK 1 KKy naumenTos ¢ MM nocne nasepHo AeKoHTaMuHaumn. Bbicokas
TEXHONOMMYHOCTb UCMOJb30BaHHbIX METOAMK B COYETAHUM C HA3KMMM PUCKaMU OCNTIOXKHEHMI Ha STanaXx SHAO0AOHTUYECKOrO U NapOLOHTONOMMYeCcKoro
neyeHns obecneunBaeT aHTMOaKTEpHanbHbI 3GPEKT 1 COKpaLLAET MPOAOMIKMTENIbHOCTb BOCMANINTENbHbIX ABNEHWI. Pe3ynbTaThl IeyeHus naumeH-
TOB C MPUMEHEHNEM AVIOAHOTO fla3epa AaloT OCHOBaHWE PEKOMEHA0BATb VX NCMONb30BaHMe B MPaKTNKe Bpaya-CTOMaTosora.

KnioueBble cnoBa: 3HA0-NapOAOHTasbHbIE MOPaXKeHWs, SHAOAOHTUYECKOE JleueHne, MapOJOHTONIONMYECKoe fleueHre, MapoAoHTONaTOreHbl, An-
OfHbIN nasep.

Ona uyntuposaHus: Canees PA., bnawkosa CJ1., KpukyH E.B., Caneesa I.T.,, bnawkosa t0.B., Baneesa E.B. Ontumunsauus aHTmbaktepuranbHoi Te-
panuu y nauneHToB C SHAO0-NAaPOAOHTaIbHbIMY NopaxeHuamm // Biomedical Photonics. - 2021. - T. 10, N 1. - C. 17-24. doi: 10.24931/2413-9432-
2021-10-1-17-24

KonTtakrbi: PA. Canees, e-mail: rin-gul@mail.ru

OPTIMIZATION OF ANTIBACTERIAL THERAPY IN PATIENTS
WITH ENDO-PERIODONTAL LESIONS

Saleev R.A,, Blashkova S.L., Krikun E.V., Saleeva G.T., Blashkova J.V., Valeeva E.V.
Kazan State Medical University, Kazan, Russia

Abstract
To improve the quality and effectiveness of medical care for patients with inflammatory periodontal diseases, it is necessary to search for new
approaches in both diagnosis and treatment. The aim of our study is to determine the effect of the diode laser on the pathogenic microflora
of periodontal pockets and root canals in patients with endo-periodontal lesions (EPL). We carried out a comparative assessment of the bac-
terial contents of the root canals and periodontal pockets by polymerase chain reaction (PCR) before and after treatment with a diode laser
(Doctor Smile Simpler, wavelength 980 nm) for 54 patients with EPL. The control group consisted of 56 patients who were treated according
to the generally accepted method, including professional oral hygiene, endodontic treatment, and curettage of periodontal pockets. Evalua-
tion criteria were a qualitative assessment of the content of periodontopathogens in the root canal and periodontal pocket before and after
and treatment. As a result of our study, we found a statistically significant (p<0.01) reduction in the colonization of periodontal pockets and
root canals in patients with EPL after laser decontamination. The high technological effectiveness of the methods used in combination with
the low risk of complications at the stages of endodontic and periodontological treatment provides an antibacterial effect and reduces the
duration of inflammation. The results of treatment of patients using a diode laser give reason to recommend their use in the dental practice.

Key words: endo-periodontal lesions, endodontic treatment, periodontal treatment, periodontopathogens, diode laser.

For citations: Saleev R.A., Blashkova S.L., Krikun E.V., Saleeva G.T., Blashkova J.V.,, Valeeva E.V. Optimization of antibacterial therapy in patients
with endo-periodontal lesions, Biomedical Photonics, 2021, vol. 10, no. 1, pp. 17-24. (in Russian). doi: 10.24931/2413-9432-2021-10-1-17-24
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BBepeHune

BocnanutenbHble 3aboneBaHNs MapoAOHTa OCTaloT-
CA OHVIMM 13 CaMbIX PACNPOCTPAHEHHbIX 3a60NeBaHN
yenioBeKa. B nocnenHve rofibl NpoOCneXnBaeTca TeHOEH-
LMA K POCTY UX PACNPOCTPAHEHHOCTN Y CHUPKEHUIO BO3-
pacTa NinL, y KOTOPbIX ONpPefenstoTca nepBble NprU3HaKm
3aboneBaHnii napofoHTa [1,2]. OgHOM K3 aKTyanbHbIX
npob6siem COBPEMEHHOV CTOMATONOI SBNAIOTCA Cove-
TaHHble MOPaXXeHUs1 MaPOAOHTa 1 SHAOAOHTA. 1o HeKo-
TOPbIM AaHHbIM OHUM cocTaBnAlT 40% OT Bcex Bocnanum-
TesbHbIX 3a00M1eBaHNI NAPOAOHTa, NPencTaBnAs cobomn
camble C/TOXHble Cilyyaun Kak B MJlaHe AMArHOCTUKK, TaK
1 B nnaHe neyeHusa [3-6]. [loBONbHO YacTo Takue 3y6bl
NMoABepraloTca XMPYpPruyeckomMy feuyeHnto, a paHHAA Nno-
Teps 3y60B NPUBOAWT K BO3HVKHOBEHWIO 3a00/1eBaHUI
XKeJlyJOUYHO-KULIEYHOrO TpaKTa U CHUKAET KayecTBO
YKW3HW NaLNEHTOB.

DHAO-NApPOAOHTaNbHble nopaxkeHuaA (M) ABnAT-
CcA MHOro®akKTOpHbIMM 3ab60NeBaHNAMK, COCTOAMNMM
13 pa3HOOOPa3HbIX MO XapaKTepy 3BEHbEB, TAKMX KaK MU-
KPOOHbI 3yGHOW HaNeT 1 MPOAYKTbI €r0 XN3HeaeATeNb-
HOCTU, COCTOsIHME PTa, CNOCOOCTBYIOLEe 06Pa3OBaHNIO
3yOHOI GNAWKN U BAUAIOLLEE HA MAPOLOHTOMNATOreHHbIN
noTeHUman MUKpodnopsl, 1 obwue paktopsbl, obecrneuu-
BaloLLVie roMeocTas napoaoHTa [1,2,7]. MukpobroueHos
pTa BAMAET KaK Ha pa3BuUTME MaTONIOrMMUYECKUX N3MEHe-
HUI B TKaHAX NMapOAOHTa 1 NEPUOAOHTA, TaK M KOCBEHHO
MOXET OTparkaTb COMATMUYECKOE COCTOSIHME MALMEHT],
HeJoCTaTOYHOCTb ero MMMYHHOW W SHAOKPUHHOW Cu-
ctem. OCHOBHbIM GpaKTOPOM Pa3BUTUS KaK MapOOOHTUTA,
TaK N OCNTOXXHEHW Kapueca ABnsieTcs H6akTepuanbHas
nHdekyus [8-10]. N xots npn oberx natonorusax npeoo-
nafiaeT CMeLlaHHasA aHaspobHas ¢nopa, Npu N30InpPo-
BAHHOM VX TEUEHMM BUIOBOW COCTaB B MAPOAOHTa/IbHOM
kapmaHe (MK) n kKopHeBom KaHane (KK) pasnuuaetca.
Mpwu couetaHHoM e MMM o6HapyKMBaeTCA NOEHTUYHAA
naToreHHas aHaspobHas mukpodnopa B MK n B KK 3y6os
[4,8,10].

O6uienpr3HaHo, YTO MPaKTUYECKN BCE MUKPOOpPra-
HU3MbI B eCTeCTBEHHOM cpefe (95%) CyllecTBYIOT B BMAE
6uonneHku [8-10], BHYyTpY KOTOPOW C LieNblo nepeaayn
MHPOPMALIMN OHM WKCMOJb3YIOT CUTHAJIbHbIE MOJIEKY-
nbl. Tak, Hanpumep, 6akTepun P. gingivalis BbipabaTtbiBa-
0T XUPHbIE KUCSIOTbI, CTUMYIUPYIOLLE POCT CMIMPOXET
T. denticola, dbopmupysa ycTonumBble accouuaumm npu
3aboneBaHuAx napogoHTa [1, 8, 10]. MosTomy npobne-
Ma NMoucKa HOBbIX 3PpPEKTUBHBIX CPEACTB AUATHOCTUKN
N fleYeHna 3TNX NopaxeHnin BecbMa akTyanbHa. Mone-
KYNAPHO-TeHeTUYEeCKUN MeTO UCCIIe[OBaHUs, B OCHOBE
KOTOPOTO NEXUT NoNMMepasHas LenHaa peakuymsa (MLUP),
MO3BOJMIAIOLAA MHOFOKPATHO YMHOXWTb 33 HECKOJIbKO
yacos crieynduuecknii pparmeHT monekynbl JHK Bo36y-
[uTens, naeHTdULMpyn ero B NcciefyemomM matepuane
Jake NP MUHMMAbHbIX KOHLEHTPAUMAX, AAeT LWWMPOKNe
BO3MOKHOCTU B AIVIArHOCTUKE OOOHTOT€HHbIX MHMEKLMIA.

CBoeBpemMeHHas [MLUP-guarHoctuka no3BonseT HayaTb
neyeHne 1 peabunnTaumio Ha PaHHKIX CPOKax pPa3BUTMSA
3aboneBaHNA B NOBPEXAEHHbIX MAPOAOHTOMNATOreHaMM
TKaHsax [7, 9].

KnnHnueckon sGQPeKTMBHOCTU NasepHON Tepanuu
B CTOMAaTONOrMM MOCBALWEHO MHOro UCCefoBaHUN
B pa3Hbix cTpaHax [11-13]. noaHbin nasep otnnyaet
WMPOKUN CMEKTP MOKa3aHUM, BbICOKAA HaAEeXHOCTb
M MPoCTOTa B NpuMeHeHnn. Ero Bo3gencrtene HamMHOro
MArye, Yem BO3AENCTBME INEKTPOXUPYPTM UK CKalb-
nens. anyyeHue AMoOAHOrO Nazepa XOPOLLO MOrowaeT-
CA MUTMEHTUPOBAHHOW TKaHblo. MHOrMe nccnegosatenu
NMOAYEPKMNBAIOT, YTO AUOAHBIN Na3ep ob6nafaeT BbICOKUM
YpOBHeM 6e30MacHOCTY, BCIeACTBME YEero ero MOXHO
NPUMEHATb B MApOAOHTONOIW U SHAOAOHTUN, He ornaca-
ACb NPV 3TOM NOBPEAUTb CTPYKTYPY TKaHel 3y6a [13-16].

B ocHoBe mexaHM3ma BO3[eNCTBUA BbICOKOIHepre-
TUYECKOrO J1a3epHOro M3Jly4YeHnsa HemnpepbIBHOroO Tuna
(MOWHOCTb M3nyyeHna cabiwe 1 BT) nexuT nokanbHoe
[elicTBMe BbICOKOTEMMepaTypHoro dakTopa. Mpu onpe-
[eNIeHHOW MPOAOMKNTENIbHOCTM TeMMNepaTypHOro BO3-
LEeCTBUS MPOUCXOAUT «BbIfOPaHMe» TKAHEBOro Cy6-
cTpata c obpa3oBaHuem gedeKTa C npunexallyen K Hemy
30Hbl KOarynaunmoHHoro Hekposa [13]. ViccnegosaHus,
NMpoOBeAeHHble B MOC/eHME Fofbl, BbIABUIM aHTNOaK-
TepuanbHbIl NOTeHUMan nasepoTepanun. Pesynbratbl
nccneposaHus C. Beltes n coasT. (2017) npoaeMoHCTpuU-
poBanu 6akTepuocTaTUieckne 1 GakTepuunaHble aen-
cTBuA anogHoro nasepa [11]. R. Schulte-Liinzum 1 coaBT.
(2017) oTmeuatoT, UTO AMOAHbIN Nasep C AIMHON BOJHbI
940 HM C HAKOHEYHVKOM paananibHOro obXura nokasasn
yOOBJIeTBOPUTENIbHOE OakTepuumaHoe AencTsre, 3a-
Knlovatoleecs B YMEHbLUEHUN KONMMYECTBa MUBbIX Kie-
ToK E. faecalis 6e3 Kakoro-nmbo Tepmmnyeckoro no6oyHo-
ro AencTBus Ha TKaHu [17].

Llenblo Hawero uccnefoBaHuA ABUIOCHL onpepene-
HMe BNAHUA OMOJHOIO Nla3epa Ha NaToOreHHy MUKPO-
dnopy MK n KKy naunexTos ¢ M.

MaTtepunanbl n meToabl

Ha obcnegoBaHuu v neyeHnn Haxogunucb 110 na-
LuneHToB ¢ DIl 6e3 TAXKeNnon comaTnyeckor nNaTonoruu.
NccnepoBaHve ogo0bpeHo NoKanbHbIM 3TUUYECKM KOMU-
TeTom KazaHckoro T'MY (npotokon N2 6 ot 28.06.2016 ).
Mocne nonydyeHus MHGOPMUPOBAHHOIO  COrnacus
Ha NpoOBefeHMe WCCNeAoBaHUA W JiIeYeHUA MaLMeHTb
6blIV pasgeneHbl Ha ABe rpynnbl. B ocHoBHOW rpynne,
cocroAwen 13 54 nayneHToB, K CTaHOAPTHOMY neuve-
Huto 3MM, BKNtoYatoLwemy nNpopeccMoHanbHy rmrmeHy
pTa, SHAOAOHTMYECKOE N MAPOAOHTONOINMYECKOe feye-
Hue, 6blna gobaBneHa obpaboTka KK anoaHbIm nasepom
1 nasepHbin Kropetax K. 56 naymeHTam KOHTPOJIbHOMN
rpynnbl NPOBOAMIIOCH TOMIbKO CTaHZAPTHOE JleyeHue:
npodeccruoHanbHasa rMrueHa pTa, SHOOAOHTUYECKOE fe-
yeHue, KIopeTax.
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a

Puc. 1. J/leyeHre napogoHTaNbHbIX KApMaHOB CTOMATONOMMY4E€CKUM ANOAHBbIM 1a3epoM

a - o6wui Bua npubopa;
6 — npoueaypa AJeKOHTaMUHALUU NapoAOHTaNbHOIO KapMaHa

Fig. 1. Treatment of periodontal pockets with a dental diode laser

a — general view of the device;
6 — decontamination of the periodontal pocket

MpoToKON SHAOAOHTMYECKOTO NIeYEHMA BKIOYAN NH-
CTpyMeHTanbHyto 06pabotky KK crctemamun Reciproc,
Mtwo (VDW) po pa3mepa anekca min 30-40 no ISO,
nppuraumo KK pactBopamum HaTpua runoxnoputa (3%)
N 3TUAEHAMAMUHTETPayKCyCcHom Kucnotbl (SOTA) (17%)
C MACCMBHbIM YNbTPacoHMpPoBaHMeM. [aureHTam OCHOB-
HOW rpynnbl NPOBOAUAN AeKoHTaMmuHauuio KK nasepHbim
N3NTyYeHreM, UCMNONb3yA CTOMATONIOMMYECKUN ANOAHbBIN
nasep BbICOKOW UHTEHCMBHOCTU Dr. Smile (anvHa BonHbI
980 HM, cpedHAA MOLWHOCTb npoueaypbl 1,25 BT, nuko-
BaA 2,5 BT, pexum nmnynbCHbIl), He OXOAA OO aneKca
Ha T MM, 1Mo 5 cek Ha KaHan TPexXKpPaTHO, C MPOMbIBaHNEM
pactBopamu runoxnoputa HaTpua n SOTA (puc. 1). Ma-

LUMeHTaM KOHTPOMbHOW rpynnbl 3Ty npouenypy He npo-
BOAWW. 3aBepLiallmMin 3Tan BKoYan obtypauuio KK
rytranepyen u CUIepomM Ha OCHOBE SMOKCUAHBIX CMOJI.

MapoaoHTONOrMyeckoe nevyeHne nauneHToB OCHOB-
HOW rpynnbl NPOBOAMAN MO CrefylemMy MpPOTOKONY:
TpexkpaTHas obpaboTka [MK gnopHbIM nasepom npu
cpefHen mowHocTu npoueaypbl 0,75 BT (Makcumanb-
HaA MOLHOCTb 2,5 BT) B MnynbcHOM pexxume no 30 cek
Ha Kaxgbii K. NMocne nepsow n BTopoi obpaboTku MK
npombiBanu 3% pacTBOPOM nepekncy Bogopoaa. Kposb,
nossnsiowasnca B MK nocne Tpetbenn 06paboTKy, He Bbl-
MbIBaI 13 KapMaHa, OCTaB/As B BuAe OMONOrmyeckm
AKTVIBHOW MOBA3KM.

815 815 81,5

JAons nauveHTos B rpynne c sepudULUPOBaHHBIM

NPUCYTCTCTBUEM NAPOJOHTONATOrEHOB B KOPHEBbIX
KaHanax v napoAoHTaNbHLIX KapmaHax, % [ Percentage of

patients in the group with verified presence of periodontal

MapogouTtonatoreH /Periodontal pathogen

Puc. 2. Cogep)kaHue napoaoHTO-
naToreHoB B KOPHEBbIX KaHanax
M napoAoHTalbHbIX KapMaHax
y NauuMeHTOB OCHOBHOW rpynmnbl
[0 nevyeHus

Fig. 2. The content of periodontal
pathogens in periodontal pockets
and root canals in patients of the
experimental group before treat-
ment

M KOpHEeBO# KaHan / root
canal

B NapoAOHTaNbHBbIM
KapmaH /periodontal
pocket
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o ‘_&Q Fig. 3. The content of periodontal
pathogensin periodontal pockets
O MapopoxTonatoreH/ Periodontal pathogen and root canals in patients of the
control group before treatment
Ta6nuua 1l
Coaep)kaH1e NapoAOHTONATOreHOB B MAPOAOHTAAbHOM KapMaHe y NaLMeHTOB OCHOBHOMW U KOHTPOALHOM rpynin AO U MOCAE A€YEHUS
Table 1
The content of periodontopathogens in the periodontal pocket in patients of the experimental and control groups before
and after treatment
Yucno naumeHTOB B rpynne c Bepn$punupoBaHHbIM
NpUCyTCTBMEM NAaPOAOHTONATOreHa B NapoAOHTaNbHbIX KapMaHax
Bupg mukpoopraHusma | 3Tan HabnogeHna
OcHoBHas rpynna K
OHTpONbHasA rpynna
A6 | % | A6 | % |
[o neyeHuna
Before treatment 12 22,2 15 268 0,579
Actinobacillus MNocne nevenus
actinomycetemcomitans 0 0,0 12 21,4 <0,001*
After treatment
p <0,001* 0,149 -
o neueHuns 44 81,5 48 85,7 0,612
Before treatment
Tannerella forsythensis Mocne neuenua 5 93 32 57.1 <0,001*
After treatment
p <0,001* <0,001* -
flo neverinA 30 55,6 40 71,4 0577
Before treatment
Treponema denticola Mocne neueHun 4 74 23 411 <0,001*
After treatment
p <0,001* <0,001* -
M BEE T 42 77,8 44 78,6 0,92
Before treatment ! ! !
Prevotella intermedia Mocne neveHun 6 1,1 37 66,1 <0,001*
After treatment
p <0,001* 0,072 -
flo nevernA 30 55,6 27 48,2 0,442
Before treatment
Porphyromonas Mocne neyeHns
gingivalis After treatment 6 1,1 22 393 <0,001
p <0,001* 0,089 -
*— pasnnynAa CTaTUCTUYECKM 3HaYNMbl
* — differences are statistically significant
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MNaumeHTam KOHTPONBbHOW FPyNMbl MPOBOAUAN Klope-
Tax KlopeTamu pericn ¢ obpaboTkoi MK 3% pactBopom
nepeKkmncn BogopPoaa.

MaTtepuanom gnsa nccnefoBaHnaA y naLeHToB OCHOB-
Hon rpynnbl cnyxuno otgensaemoe KK u MK go neyeHus
1 nocne ux obpaboTkM ANOAHBIM Nla3epPoM; B KOHTPOJIb-
Hou rpynne — cogepxunmoe KK go neyeHua n nocne mp-
purauyum n cogepxunmoe MK go neveHna n nocne Kiope-
TaXka.

3abop matepuana u3 KK u MK nposognnu ctepunb-
HbIM OYyMaKHbIM MUHOM, OCTaBNAs €ro B 3TOM MOJIO-
XeHun Ha 10 cek. 3aTemM NUH NEPEHOCUIN B NPOOUPKY
Tuna Eppendorf, cogepxatyio 500 mkn ¢usnonoru-

YecKoro pacTBopa, W CoAep)KMMoe nepemMellBai.
Ona sbigeneHns OHK ns 6uomatepuana 6bin MCnonb-
30BaH Habop «MynbTngeHT-5» npomussogctea 000
HMN® «fenJ1ab» (Poccua), nossonAwwnNn nageHTnduLn-
poBaTb 5 BMAOB MapofoHTonatoreHoB (Actinobacillus
actinomycetemcomitans (A.a.), Prevotella intermedia
(Pin.), Treponema denticola (T.d.), Porphyromonas
gingivalis (P.g.), Tannerella forsythensis (T.f)). Amnnu-
drKaumMio BblAENEeHHOro reHeTUYeckoro Mmartepuana
nposoaunu B Tepmouunknepe «Tepumk MC-2» («OHK-
TexHonorua», MockKBa) C KOMMNbIOTEPHOW MPOrpammon
ana ocywectsiieHna mynbtunnekcHon lLUP, pekomen-
oBaHHOWN dupmoni-usrotosutenem. Ha cnegyowem

Ta6nuua 2

Copep)xaHue napoAOHTONATOreHOB B KOPHEBOM KaHane Y NauueHToB OCHOBHOM U KOHTpOI\bHOﬁ rpynn A0 U NOCAE AeYeHUA

Table 2

The content of periodontopathogens in the root canals in patients of the experimental and control groups before and after

treatment

Yucno naymneHToB B rpynne ¢ BepuduupoBaHHbIM

OPUTUHAJIBHBIE CTATHW

NpUCYTCTBMEM NapOAOHTONATOreHa B KOPHEBbIX KaHanax
Bua MukpoopraHusma dTan HabnoaeHns
OcCHOBHasA rpynna KoHTponbHas rpynna
% | A6 | %
flo nevenmA 13 24,1 16 286 0,593
Before treatment
Actinobacillus Mocne neyenns
actinomycetemcomitans 0 0,0 6 10,7 0,027*
After treatment
p <0,001* 0,002* -
AR 44 81,5 48 85,7 0,612
Before treatment
Tannerella forsythensis Mocne neueHusa 3 5,5 19 339 <0,001*
After treatment
p <0,001* <0,001* -
flo neuenmn 34 62,9 37 66,1 0,734
Before treatment
Treponema denticola Mocne neveHun ) 3,7 14 25,0 0,002
After treatment
p <0,001* <0,001* -
AT 44 81,5 45 80,4 0,881
Before treatment
Prevotella intermedia Mocne neueHusn 3 5,5 15 26,8 0,004*
After treatment
p <0,001* <0,001* -
Ao nevenua 32 59,3 33 58,9 0,972
Before treatment
Porphyromonas gingivalis Mocne neveHusa 3 55 14 25,0 0,007*
After treatment
p <0,001* <0,001* -
*_ pasnnynAa CTaTuCTMYeCkn 3Ha4nmbl
* — differences are statistically significant
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o151 HANHEHTOB B rpynie ¢ BepHHIHPOBAHHBIM
OPHCYTCTBHEM NAPOOHTONATOreHOB B HAPOJOHTAILHOM
xapmane, % /Percentage patients in the group with verified
periodontal pathogen in periodontal pockets,%

IIapoxonTonaTtoren /Periodontal pathogen

¥ ocHOBHaA Puc. 4. CoaepykaHme napopoHTO-
rpynna/experimental naTtoreHoB B NapoAOHTa/lbHOM Kap-
group MaHe y nauMeHToB OCHOBHOW U KOH-

TPOJILHOM rpynn nocne nevyeHus
Fig. 4. The content of periodon-
tal pathogens in the periodontal
pocket in patients of the experi-
mental and control groups after
treatment

B KOHTPO/IbHAA TpyIma/
control group

35 33,8

periodontal pathogen in root canals,%

Jloisi HANHEHTOB B rpymie ¢ BepHPHIHPOBAHHBIM
NPHCYTCTBHEM MAPOIOHTONATOreHOB B KOpHEBOM
ranaae,% / Percentage of patients with verified presence of

Ilapoxoutonaroren / Periodontal pathogen

¥ ocHOBHAA

. Puc. 5. CogepxaHve napoaoHTO-
rpynna/experimental group

naToreHOB B KOPHEBbIX KaHanax
y NauueHTOB OCHOBHON U KOH-
TPONbHOW rpynn Nocne nevyeHus
Fig. 5. The content of periodontal
pathogens in root canals in
patients of the experimental and
control groups after treatment

B KOHTPOIbHAA Ipynna/
control group

3Tane KIoHUpPOBaHHble 06pa3ubl AHK nocne okpalum-
BaHVA GPOMMUCTBIM 3TUAMEM AaHANU3UPOBANM C MOMO-
wbto anekTpodopesa B 1,6% arapose.

Cratnctnueckana obpaboTka NpoBoaUnach C npume-
HeHvem nporpammbl MICROSOFT EXCEL. MHpekc ctatu-
CTMYECKOW 3HAUYMMOCTK cooTBeTCTBOBanN p<0,05.

Pe3yana'rb| n OGCY)KAEHI/IG

B pe3ynbraTe mnccnefoBaHusa BbISBIIEHO, UYTO Ccofep-
»KaHue napogoHTonatoreHos B K 1 KK 1o neueHus 6bino
NPaKkTUYeCKn OfMHAKOBbIM Y MauUMeHTOB obenx rpynn
(puc. 2, puc. 3).

Y ob6cnefoBaHHbIX NuL B 06erx rpynnax C BbICO-
KOW 4acTOTOW onpefenann reHeTnyeckne MapKepbl
Tannerella forsythensis, siBnalLWenca npenctaBuTesiem
«KPaCHOro KOMMJIEKCa» U1, MO MMEeLWNMCA nutepaTyp-

HbIM JaHHbIM, OTBEYaloLLell 3a KPOBOTOUNBOCTb JECeH
npu NapofoHTUTE U [EeCTPYKUMIO aflbBEONSPHON KO-
cT. Ha BTOpoM MecTe no 4yacToTe onpeneneHus obinm
Prevotella intermedia n Treponema denticola. 9Tn aHa3-
po6bl YyCMAMBAOT BEPOATHOCTb PUICKa Pa3BUTKA Mapo-
[OHTMTa B accoLmaLumax Apyr C 4PYroM 1 Apyrumm Buaa-
MU NMapOAOHTOMNATOrEHOB 1 UMEIT GaKTOPbl BUPYNIEHT-
HOCTM, NMO3BONAKLME UM KOMOHU3MPOBaTb OUOMJIEHKY
pTa ¥ Bbi3blBaTb FHOMHO-BOCMANINTENIbHbIE MPOLIECChI.
leHeTuueckne mapkepsol Porphyromonas gingivalis, Kop-
penupytowein ¢ rnybuHon MK, 6biin BbisBNEHbI Npak-
Tnyeckn B 50% lMK n KK y naymMeHTOB OCHOBHOM U KOH-
TponbHOW rpynn. Actinobacillus actinomycetemcomi-
tans, oGHapyXUBALMIACA NPU AECTPYKTUBBLIX popMax
3aboneBaHNii NMapofdoHTa, Obil BblAeNleH B CpefHEM
B 25% cnyyaeB. Pe3ynbTaTbl NcciefoBaHNA MUKPOOHO-
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ro cogepxummoro MKy nauneHToB obeux rpynn go v no-
cne fieyeHns npeacTaBieHbl B Tabn. 1.

B ocHoBHOW rpynne oTMe4anocb CTaTuCTUYECKN 3Ha-
UMMOE CHUXKEHME YPOBHA BCEX M3YUYEHHbIX MAapOfOHTO-
natoreHoB (p<0,001). B KOHTPONbLHON rpymnmne n3MeHeHns
ObINN MeHee BblPaXkeHbl, CHVXKeEHME ObI/Io CTaTUCTUYECKN
3HAYMMbIM TOJIbKO MPU OLeHKe AVHAMUKN COAEPKAHNSA
Tannerella fors. (p<0,001) n Treponema dent. (p<0,001).
Bnarofaps cywecTBeHHO 6oJiee BblPaXKEHHOMY CHIXKE-
HUIO YPOBHA NMapOAOHTOMNATOreHOB B OCHOBHOW rpynne
NP1 CONOCTaBMMbIX MCXOAHbIX NoKasaTensx (p>0,05) no-
cne NPoBEeAEHHOr0 NleYeHns, CoiepKaHne BCeX U3yyeH-
HbIX MUKPOOPraHW3MOB OblIO CTAaTUCTUYECKN 3HAUYMMO
HUXXe B OCHOBHOW rpynne no CPaBHEHWUIO C KOHTPOJIbHOMN
(p<0,001).

Pe3ynbTathl UCCnefoBaHUs MUKPOOHOrO Comepu-
moro KK y naunmeHToB OCHOBHOW M KOHTPOJIbHOW TPy
[10 1 NocJie NieYeHns npeacTaBeHbl B Tao. 2.

Mocne neuyeHnss HabnwoAANOCb CTAaTUCTUUYECKU 3Ha-
unmoe (p<0,01) CHMXKeHMe YpPOBHA MapofdoHTonaTore-

ﬂl/lTEPATyPA
Llapes B.H. Mukpobuonorusa, BMPYycONOrMa U MMMYHOMOIUA
nonoctu pta // M.: '0TAP-Megua. - 2019. - C.720

2. Bonbdp IO, Patenuxak 3.M., Pateiuxak K. MapopoHTonorus
(nep. c Hem.; nog pep. npod. M. bapepa) // M.: MEOnpecc-
nHopm. — 2014. — C.548

3.  TpyaaHos A. ., MakeeBa M. K., Maturopckasa H.B. CoBpemeH-
Hble KOHLeNnuMn 3TMONOrnY, NaToreHesa v NOAXOAOB K neye-
HUIO 3HAO-NMAPOLOHTONOMNYECKNX MNopaxeHuin // BecTHUK
Poccuickon Akapemun MeanuymHckmx Hayk. — 2013. - N2 8. - C.
34-36

4.  [JeHucosa tOJ1., PoceHnk H.N. CoBpemeHHble BONPOChI SHAOMNE-
pUoAoHTaNbHbIX nopakeHui // Ctomatonor. MuHck. — 2016. —
T.3(22).- C. 25-31.

5. Nadig PP, Agrawal 1.S., Agrawal V.S. et al. Palato-radicular
groove: a rare entity in maxillary central incisor leading to
endo-perio lesion // J. Clin. Diagn. Res. - 2016. - Vol. 10(8). - P.
14-15.

6.  KpukyH E.B., bnawkosa C.J1. CocToAH/ME MEeCTHOro MMMyHWTETa
npy  pasBUTUN  KOMOMHMPOBAHHbBIX SHAO-MAPOLAOHTANbHbIX
nopaxenuii // MapogoHTtonorua. — 2017. — N2 4, —C. 25-28.

7.  Atpywkesuy B.I., Tuxomuposa E.A., 3yanHa /.B. OcobeHHoCTn
MUKpPO6KMOLIeHO3a 3y6HOro Haneta y NaLMeHToB C arpeCccuMBHbLIM
N XPOHUYECKMM reHepann3oBaHHbIM NapopoHTUTOM // Kpem-
neBcKaa meguumHa. KnuHmnyeckum BectHnk. — 2018. - N2 2. -
C. 88-97.

8. Hoedke D. Effect of photodynamic therapy in combination
with various irrigation protocols on an endodontic multispe-
cies biofilm ex vivo // Endodontic Journal. - 2017. - Vol. 9(3). -
P.357-363.

9. lOpgmHa H.A. HoBble BO3MOXHOCTM AMArHOCTUMKM N KOHTPONA
MUKpPOBHOro dakTopa B neprofoHTonornm // MexxpgyHapoaHble
0630pbl: KNMHUYecKaa NpakTrka v 3goposbe. — 2019.— N2 1. -
C.9-19.

10. LUapes B.H., Atpywikeuy B.I,, lTanvesa [.T. n ap. MUKpPOGHbI nei-
33X COLIePKMMOTO NAPOAOHTANIbHBIX KAPMaHOB 11 KOPHEBBIX KaHa-
JIOB Y MaLMEHTOB C SHAOLOHTO-NAPOAOHTANIbHBIMU MOPAKEHUAMN
IV knacca // MapogoHTonorua. — 2016. - N21(78).— C. 13-17.

HOB B CpaBHMBaeMbIX rpynnax nauueHToB. OfHaKo, Kak
n B MK, B KK aguHamuKa nameHeHwuii 6bina 6onee Bbipaxe-
Ha B OCHOBHOW rpynne, 4em B KOHTponbHom (p<0,05).

CTpyKTypa naeHTMULMPOBAHHbIX MapOAOHTONaTo-
reHos B [1K 1 KKy nauueHToB Habnogaembix rpynn nocie
JleyeHuVA npeacTaBsieHa Ha puc. 4 v puc. 5.

Taknm 06pa3om, Mbl OBGHAPYXUNM CTAaTUCTUYECKU
3Haummoe (p<0,01) cHuKeHne obcemeHeHHocTU [MK
n KK y nauneHnToB ¢ 3MI nocne nasepHon geKOHTamMu-
Haumu.

3akniouyeHve

MonyuyeHHble HaMK pe3ynbTaTbl UCCNIeQOBaHNA NOA-
TBEPXKJAIOT, UYTO AEeKOHTaMMHAUWA OMOAHbIM Jla3epom
BbICOKOW WMHTEHCUBHOCTU MO3BONAET JOOUTbCA CHIXKE-
HUA 6akTepuanbHon obcemeHeHHocTn MK n KK. Mprme-
HeHve ANOAHOrOo nasepa B KOMMIEKCHOM NeYeHnr nauu-
eHToB ¢ Il nNo3BoNAET NOBbLICUTb KauyeCcTBO OKa3bliBae-
MOW CTOMATOJIOrMYEeCKON MOMOLUM U COKPATUTb CPOKMU
3aXKMBJIEHUA NAPOJOHTasIbHbIX OYaroB.
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Pesiome

B 0630pe nutepaTypbl 0cBeLleHbl BO3MOXKHOCTU dpoTogmHammnyeckoin Tepanum (GAT) ¢ ncnonb3oBaHnem B KauyecTe dpoToceHcnbunmsatopa (OC)
pAfa npenapaTos, B TOM YMC/le Ha OCHOBE XJI0pVHa €6, ¢pTanoLyaHHa anoMUHNA, METUIIEHOBOTO CUHETO, MpK 6aKTepuanbHbIX 1 FPUOKOBbBIX
natonoruax. Metog OAT n3HauyanbHO 6bin pa3paboTaH ANA NeyeHUa onyxoneBblx 3aboneBaHnin, B 6opbbe C KOTOPbIMM MOKa3an CBOK BbICOKYHO
3¢ deKTBHOCTb 1 6e30nacHOCTb. B HacToALee Bpema OAT akTMBHO NPYMEHAETCA NPU NeYeHUN NALMEHTOB C PakKoM KOXW, OPOHXOB, Xenyaka,
LIeKI MaTKK, FopTaHu 1 Apyrux nokanu3saumin. OaHaKo 3a Bce Bpems CyLLeCTBOBaHWA METOAA Oblnvi MPOBeAeHbl MHOTOUMC/IEHHbIE UCCIIeJOBaHNA,
IEMOHCTPUPYIOLME HOBblE BO3MOXHOCTM ero NpuMeHeHus. B HacToswem 0630pe ocBelleH psag HayuYHO-UCCeA0oBaTeNbCKUX PaboT, B KOTOPbIX
6bina n3yyeHa 3pPeKTMBHOCTb N 6€30MaCHOCTb aHTVMUKPOOHON 1 aHTUMKKOoTUYeckon OAT B aKcneprMeHTax in vivo u in vitro. BbinonHeH 063o0p
ny6nrKaLumnii, NOCBALLEHHbIX N3YYeHNI0 MeXaHN3MOB aHTUMKKpo6Horo ferctema O[T, a TakKe usydatowmx snvaHve OT Ha penapaTrBHble Npo-
Lieccbl B paHe. B nccnepoBaHuaAx, BKIOYEHHbIX B HAacTOALWMIA 0630p, AoKa3aHa BblcOKas 3GdeKTUBHOCTb aHTUMUKPOOHOW U aHTVMUKOTUYECKO
OAT. MpoaeMoHCTPHPOBaH NPOTVBOBOCMANIUTESNbHbIN MOTEHLMAN METOAA NPV IeYeHNN ayTOVMMYHHbIX 3a601eBaHnI y Nloaei.

KnioueBble cnoBa: doTofnHaMmuueckas Tepanus, aHTnbakTepuanbHasa Tepanuis, ayToMMMyHHble 3aboneBaHus, MUKo3bl, N-AumeTunriiokammHoBas
COJb XJIOPUHa €6

Ona untuposanus: CemeHos [.10., Bacunbes KOJ1., ObigbiknH C.C., CtpaHapko E.O., LWy6uH B.K., Boromaszos 0.K., MopoxoTos B.A., Lep6iok A.H.,
Mopo3os C.B., 3axapoB t0./. AHTUMUKPOGHas 1 aHTUMMKOTUYecKasa GoToAnHaMmYecKkas Tepanua (063op nutepatypsl) // Biomedical Photonics. -
2021.-T.10,Ne 1. - C. 25-31. doi: 10.24931/2413-9432-2021-10-1-25-31
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ANTIMICROBIAL AND ANTIMYCOTIC
PHOTODYNAMIC THERAPY (REVIEW OF LITERATURE)

Semyonov D.Yu.', Vasil’ev Yu.L.2, Dydykin S.S.2, Stranadko E.F.3, Shubin V.K.",

Bogomazov Yu.K.!, Morokhotov V.A.", Shcherbyuk A.N.!, Morozov S.V.!, Zakharov Yu.l.!
"Moscow Regional Clinical Research Institute named after M.F. Vladimirsky (MONIKI), Moscow, Russia
2|.M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian
Federation (Sechenov University), Moscow, Russia

3Skobelkin State Scientific Center of Laser Medicine FMBA, Moscow, Russia

Abstract

This review highlights the possibilities of photodynamic therapy (PDT) using drugs based on chlorin e6, aluminum phthalocyanine, methylene
blue as photosensitizers for bacterial and fungal pathologies. This method was developed initially to treat tumor diseases, where it had
shown its high efficiency and safety. Now photodynamic therapy is actively used in the treatment of cancers of the skin, bronchi, stomach,
cervix, larynx, or other regions. However, numerous studies have been carried out for the entire existence of the method, demonstrating new
possibilities of its application. This review highlights a number of studies in which the efficacy and safety of antimicrobial and antimycotic PDT
were studied in vivo and in vitro. It has been proven to have a positive effect on the reparative processes in the wound. An experimental study
was carried out to study the effectiveness of photodynamic therapy in the treatment of peritonitis in mice. Demonstrated anti-inflammatory
potential in the treatment of autoimmune diseases.

Keywords: photodynamic therapy, antibacterial therapy, autoimmune diseases, mycosis, N-methylglucamine salt of chlorine e6
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B Hauane 60-x rogoB NpoLwsioro ctoneTvsa ¢poToanHa-
Muyeckas Tepanua (OAT) ctana HoBbIM 3bHEKTUBHBIM
METOAOM, pa3paboTaHHbIM ANA JIeYeHMA MALUMEHTOB
CO 3/10KaYeCTBEHHbIMU HOBOOOpa3oBaHuamy [1-3]. AT
OCHOBaHa Ha cnocobHocTn potoceHcmbunmsaTopa (MC)
CENEeKTVBHO HaKarvMBaTbCsA B TKaHW OMyxosen Bcnen-
CTBME OCOBEHHOCTEN VX BUOXUMUKN U, NPW JIOKaSIbHOM
BO3JENCTBUN Ja3epHOro ob6NyYeHus onpepesieHHom
ZNMHBI BOJHbI, FEHEPUPOBaTb 06Pa30BaHMe CUHITIETHO-
ro KUCIopofa M APYrvx akTUBHbIX PafUKanoB, OKasbl-
BAOLMNX JECTPYKTUBHDBIV SPPEKT Ha OnyXoneBble TKaH
[4-9].

«MpeanbHbiy OC gomKkeH yOOBNETBOPATb LeNoMy
psgy TpeboBaHuii:

— CENEeKTUBHOCTb HAKOMIEHNA B TKaHAX HOBOOO-
pa3oBaHui;

— HaJnuyme VIHTEHCUMBHOWM MOMOChI MOMMOLEHNA
B KpacHOW 1nun 6nuxkHen nHopakpacHon obna-
CTV CMEeKTPa, TO eCTb B TaK HAa3blBAEMOM «Tepa-
NeBTNYECKOM OKHeY;

— OTCYTCTBME arperauuv B BOZHbIX PacTBOpPAX,
npuBoAALLeN K NajeHuto KBAaHTOBOIO BbIXOAa
reHepaumWOZ;

— OTCyTCTBME OOLLEN TOKCUUYHOCTY

— Hanuume WHTEHCVMBHOW dnyopecueHuny, no-
3BOJNIAKOLLEN OLHOBPEMEHHO MPOBOAUTL GIyo-
pecUeHTHYI0 anarHocTuky [10].

Hepoctatkom npumeHstowmxca @OC Ha ocHoBe
NPOU3BOAHBIX rematonopoupriHa, Hanpumep: HPD
(hematoporphyrin derivative), dotodppuH-2, doTorem,
ABMAETCA HEBbICOKAA UHTEHCMBHOCTb MOIJIOLEHMS B MO-
noce ¢oToBO36YXKAeHUA (625-640 HM). 3HauUTENbHOE
MOr/oLeHe SHePrnm CBETOBOW BOJHbI OMONIOrMyeckom
TKaHblO B 3TOW CreKTpanbHOWN obnacty obycnosnvBaeT
Manyt rnyouHy NMPOHVMKHOBEHWA W3JyYeHUs 1 3aTpyga-
HAET NeYeHne NaLMeHToOB C OMyXOonsMM GOMbLUMX pas3-
MEpPOB.

B HacTosLee BpeMsi BeeTcA NMovcK HOBbIX, bonee 3¢-
¢dekTmBHbIX OC B pa3nmnyHbIX KNaccax OpraHNYecKnx Kpa-
cuTenew, Npexae BCero cpean noperpriHOB 1 NX CUHTe-
TUYECKNX aHaNIoroB. XnopuHbl (AurnaponopdupuHbl) xa-
PaKTEPU3YIOTCA CUJTbHBIM BO3PaCcTaHEM UHTEHCUBHOCTY
ZJIHHOBOJIHOBOW MOJIOCHI 1 €€ CMELLEHNEM B KPACHYIO
ob6nacTb Mo cpaBHeHMo ¢ nopdupuHamu [11]. Ana npo-
M3BOAHbIX XJIOPUHOB XapaKTepHa BbICOKas 13bupaTenb-
HOCTb U HEMPOAOMKUTENIbHAA CeHCMbrnm3auma Koxu [10].
Cpenu XIOpuHOB CrielyeT OTMETUTb BOLOPACTBOPUMbIE
MOHO-L-acnapTunxnopvH e6 1 apyrve pasfvuHble ¢op-

Mbl XJIOPVHa €6, B YaCTHOCTV OTEUYECTBEHHbIE NMpenapartbl
doToauTasmH, pagaxnopuriH u 6enopycckuii dotonoH [11],
a TaKXKe CUHTeTMYeckue xnopwuHbl: 5,10,15,20-TeTpaknc
(M-rmppokcrdeHnn) xnopurH (temonopduH, m-THPC, dpo-
CKaH) 1 npowusBogHble 6eH3onopdrpriHa (6eH3onopdpu-
PVIH MOHOKMCNOTa, Konbuo A) [10].

bonbLIoN MHTepecC NpeacTaBnseT npenapat ¢oToaun-
Ta3ViH, KOTOPbII, MO MHEHVIO PsZla aBTOPOB, ABAAETCA 3¢-
¢bekTuBHBIM 11 6e3onacHbiM OC xnopuHoBoro psga [11-
16]. OH npepcTaBnsieT cobon N-METUATIOKaMUHOBYIO
COJb XJIOpVHa €6, 06/1afaloLLy0 MOLLHOWN MOJSIOCON Mo-
MOLWEHMA B KpacHOW 06NacTi CMeKTPa, MAaKCMMasibHO
paBHoOW 662 HM B MHTepBane 660-680 HM. 3TO NHTepBar,
npy KOTOPOM OMOTKaHM XapakTepusyloTca 6Gonblunm
nponyckaHmem u pnyopecueHumen. NonyyeHHbI nyTem
XMUYeckon mogudukaumm metundpeodopbuaa doto-
OVTa3nH obnafjaeT Xopollen BOJOPacTBOPUMOCTbIO,
He 06pa3ysa arpervpoBaHHbIX GOPM, UTO XapaKTepHO
[Ns NpernapaToB Ha OCHOBE MPOM3BOAHBIX reMaTonop-
¢dupurHa. Kpome Toro, Hanuuve amouduibHbIX CBOWCTB
onpepensieT ero BbICOKY CMOCOOHOCTb CBA3bIBaTbCA
C MemMbpaHaMu OMyXOJEBbIX KNETOK, UTO U 00yCnoBnn-
BAET €ro BbICOKY GOTOANHAMMNYECKYIO aKTUBHOCTD.

B akcneprmeHTax in vivo 6blfI0 YCTAaHOBEHO, UTO
doToanTasmH ABnAeTcs BblcoKocenekTnBHbiM OC ana
OOT, >ddeKTBHOCTL KOTOpPOW omnpefensnacb [030M
npenapata 1 [0301 Nla3epHoro obnyyeHus. Hambonee
BblPaXeHHbIV NPOTUBOOMYXONEBbIV IPPeKT (Topmorke-
Hue pocCTa ONyXonu paka MONOYHoWn xenesbl B 100%
HabniopgeHun, M-1 go 92,5% Kk 21-y [Hi0) B 3Kcnepu-
MEHTAX in Vivo Ha MbIWAX U KpbiCax Obl1 MoOayyeH npu
[o3e npenapata 5,0 Mr/Kr maccbl Tena n CBETOBbIX [O-
3ax 600 [Ix/Ccm?, UTO CBUAETENbCTBYET O BbIPAXEHHOM
bOTOANHAMMYECKON aKTUBHOCTU coeauHeHus. MNpoBse-
OEeHHble NCCNefoBaHNA TOKCMYHOCTM Npenapara in vivo
rokKa3sanu, Yto GOTOAUTA3UH ABMAETCA HU3KOTOKCUYHBIM
coefuHeHunem: LD, ~158 mMr/Kr maccol Tesia Npu cpeaHen
TepaneBTUYeckom gose 0,8 mr/kr [17].

B nocnegHne rogbl OOT HauMHAOT WCMOJNb30BaTb
MpPW NEYEHUN FTHOVHbIX, B TOM YMCTIE AINTENIbHO HE3aXN-
BAIOLUX PaH, OCIIOXKHEHHDbIX OXKOroB, TPOPUUECKMX A3B
[11, 17, 18]. Mpwn 3TOM bGaKTepuUMgHOE 1 GaKTEPUOCTa-
TYeckoe BO3feNcTBMe aHTUMMKPoOHo OAT Ha BO36Y-
avTenein MHGEKLMOHHbIX 3a60N1eBaHN OCYLLECTBAETCA
NMocpeCcTBOM reHepaLumn CUHINIETHOro Kuciopoaa 1 ne-
peKncHbIX pagrkanos OC, Haxo4AWMMUNCA BHE- U BHY-
TPUKNETOYUHO, C MOC/edyllWnM pPa3BUTMEM Kackaga
OTOTOKCMUECKUX peaKLNIA.
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B nccnepgosanum J. Schneider ¢ coasr. [19] noka3aHo,
yto ®JT C METUNEHOBbBIM CUHKM 1 0BJTyYeHNEM LUINPOKO-
NonocHbIM 6enbiM cBeTom (400-700 HM) B fo3e 10 [k/cm?
BbI3blBaeT UHakTMBauuo PHK 6akteprodara in vitro no-
CpPenCTBOM ee CLUMBKY C M1a3MaTUYeCKMM NPOTEUHAMU.
CnocobHOCTb GaKTepManbHOWM KNETKNM in Vitro BbKUBATb
rnocne OKCUAATMBHOIO CTPecca 3aBMCUT OT aKTUBHOCTU
ee CynepoKCUaANCMyTasbl, Kak B Cllyyae co wrammamu E.
coli [20], nnn oT KonuyecTsa v akTUBHOCTY ee BefnikoB Te-
MIOBOrO LIOKQ, Kak B C/lyyae ¢ MUKOOaKTepursamMu, B yCII0-
BMAX OKCMIAHTHOIO CTpecca npoayLupylowymMm 2 Tmna
6enkoB TennoBoro woka: HSP-70 n HSP-90 [21]. B aton
CBA3M MpeAcTaBfseT MHTEPeC KOMOVHMPOBAHHOE BO3-
penctene OAT Ha MuKobakTepmmn Tybepkynesa in vitro
C CcynbGUpPOBaHHbIM GTaNIOLMAHUHOM aNIOMUHUA U Na-
3epHOro n3nyyvyeHus ¢ AIMHon BonHbl 600-700 HM B fo3e
20 Ox/cm2. [OAnAa wnccnefoBaHUsi ObiM MCMOJIb30BaHbI
XM3HeCnocobHble KynbTypbl M. muberculosis. LuHamuky
pocTa KyNnbTyp OL€HVBANM Mo KOMMYECTBY U BENMYMHE
KONMOHUM Kaxkable 10 gHen B TeueHme 60 gHen. Ha 7-n
AeHb KynbTypbl nogseprnu sosgencrsuio OAT ¢ cynb-
¢drpoBaHHbIM TaNIOUMAHNHOM aNlOMMHKA, remMaTonop-
duprvHom n HekotopbiMu apyrumu  OC. PesynbTaTtom
ABUSIACb OTUETNMBasA 3aflepXKKa POoCTa KONMOHWUA MUKO-
6akTepuin. B koHTpone (Tonbko ®C 1 TONbKO NaszepHoe
BO3[ENCTBME) 3a€PXKKN POCTa KOJNIOHUI He Habtoganu.

Mpu aHTUMMKpPO6HOI QAT rpamoTpuLiaTesibHbIX 6ak-
Tepuii, Hanpumep Pseudomonas aeruginosa, poToanHa-
MUWYECKOI aKTMBaLMW MOTYT MOABEPraTbCs UMOMNONN-
caxapugHas obonouka 6akTepuin 1 NPOTEONUTUYECKME
bepmeHTbl. Pe3ynbtatom B OaHHOM Cjlyvae ABASETCA
CHUXXeHUe YCTONYMBOCTM K aHTMbaKTepuanbHbIM Mnpe-
napatam n BupyneHtHoctn. N. Komerik ¢ coasr. [22] no-
Kasanu, uto nposefeHre aHTUMKpobHor OAT in vitro
C METUIEHOBBIM CVIHUM U Nla3epHbIM 00/1yyeHreM B j03€
74,4 Ox/cm? (rennin-HeoHOBbIN Jla3ep) MO3BOMIAET 3Ha-
UUTENIbHO CHU3UTb AKTUBHOCTb MpPOTea3 CUHErHOWHOMN
Masioukn 1 VMMYHOFeHHOCTb ee JIMMOMOJINCAXaPULHON
o6onoukm. MiHKy6aLus nofBeprHyTon TakoMy BapraHTy
OOT cMHErHOMHOM Nanoyky C MOHOHYKJieapaMy nepu-
bepryeckoin KPOBU YenoBeKa Nnokasasna pPe3Koe CHIKe-
HYe aKTVMBHOCTY ee MpoTeas U MMMYHOTeHHOCTU JINMO-
Monncaxapuzios, BblpasuBLIEECA B 3HAUUTENbHON pe-
OYKLMW CUHTE3a MOHOHYK/1eapaMu NPOBOCMANINTENbHbIX
ymutoknHos (IL-1, IL-6, IL-8, TNF-a, TNF-3). MHakTuBayuto
npoTteonuTnyeckux depmeHToB Porfiromonas gingivalis
METOAOM aHTUMUKPOOHON OAT C METUAEHOBBIM CYHUM
noaTeepaunu nccnenoBanus S. Packer [23].

Takum o6paszom, OAT NHPEKLMOHHbIX 3aboneBaHni,
BbI3BAaHHbIX OaKTepranbHbIMU BO3OyAWTENAMYM, Npes-
CTaBnsieT coboi MNpouecc B3aMMOOENCTBUA aKTUBHbIX
bopm Krcnopoaa 1 TOKCUYHbBIX PAfMKaNoB C aHTUCTPeC-
COpHbIMM pakTopamun GakTepuir. Vicxombl B3ammogeii-
CTBUA MOTYT ObITb PA3/INYHBIMY B 3aBUCMMOCTU OT WH-
TEHCVBHOCTW TeHepauuu akTUBHbIX GOPM KMCopoaa,

AKTMBHOCTM aHTUCTPECCOPHbIX MPOTENHOB, aHTUOKCU-
JaHTHbIX GepPMeHTOB 6aKTepui, a in vivo — OT NepCUCTEH-
LMy BO3OyauTeNnsa Kak BHyTPU-, TaK U BHEKJIETOYHO, Kile-
TOUYHOIO MUKPOOKPYXXEHWA U MHOTUX APYrvX GaKTOpPOB.

Nmetotca paboTbl, AoKasbiBawWwmx 3$HeKTUBHOCTb
OAT ¢ poToaMTa3UHOM B NIeUEHWM FTHOMHBIX PaH.

IM.N. Tonctbix u coaBT. B 2014 1. B KUCCneaoBaHNN
Ha Mblwax nokasanu npeumyectso OAT nepen cTaH-
JapTHbIM MECTHbIM JlIeYEHNEM FTHOMHbIX paH [24]. Y Kax-
JIoOl 0COON B MeXnonaToyHo ob6nact 6bin BbiaeneH
KOXXHbIW TOCKYT 2X2 CM, MOCJIe YEro MblleYHoe [HO PaHbl
pasfaBnuBanu 3axumom Koxepa. 3atem paHy uHdULM-
poBanu 1 M CyTOYHOW B3BECU KYNbTYpbl 30/I0TUCTOrO
CTadUNOKOKKA 1 THOMHOW Nanoyku. Yepes 48 y pasBuBa-
nacb KapTUHa rHOMHOro BOCMaNeHna, Noce Yero Hauu-
HaNoCb MECTHOE JieueHune paHbl. B akcnepumeHTe 6bi10
BblAesieHo 5 rpynn HabnogeHns no 20 ocoben B Kaxxaomn.
B nepBoii rpynne (KOHTPONbHOWM) MbiLLV NOJyYanu Tepa-
nuio B BUAe NOBA30OK C BOAHbIM PAacTBOPOM XNOPreKkcu-
AvHa. B octanbHbix rpynnax nposogunacb OAT ¢ pasHbl-
Mu OC B pasniMuHbIX NIeKapCTBEHHbIX GOpMax: BOAHbIN
pacTBOP XONOCEHCA, BOAHbIN pacTBop doToAnTasMHa,
XOJIOCEHC B BuAe rens, potoautasuH B suge rens. Oue-
HMBaNMCb MNAHMMETPUYEcKue (pasmepbl paH), bGakTe-
puonoruyeckre (pesynbraTtbl 6AKTEPMOSIOrMYECKOro 1c-
CcnefoBaHNA PaHEBOro OTAENAEMOr0) 1 LUTONOrnyeckmne
(oueHKa KneToyHOro cocTaBa OuonTaTa CTEHKM pPaHbl)
JaHHble THOMHbIX paH Ha 3, 4, 5 1 10 cyT. bbino ycraHos-
neHo, uto y ocoben, noasepriwmxca OAT, nnowanb paHbl
COKpalLaeTca 3HAUNTENIbHO ObICTPee, Npu LUTONIOrMYe-
CKOM MccnefoBaHun 6oree BbipaXkeHbl NPU3HAKK pena-
paunn (Hanuumne ¢arounToB, Makpodaros, MOHOLUTOB,
anddepeHumpytowrxcsa rnbpobnactos), npy bakTepuro-
NOTNYECKOM UCCNEA0BaHUM Hoee BbIPaXKeHO CHUPKEHNE
6aKTepuanbHoON o6cemeHeHHOCTU. BbisiBneHo, uto 13 ®C
Hanbonee 3¢deKkTUBHbIM ABNANCA doToamUTasvH B dop-
Me rens.

OueHka 3¢pdekTBHOCT OOAT C doTOAUTa3VIHOM
B JKCMEpPVIMEHTe Ha MOZEeNM OCTPOro pPacrnpoCTpaHeH-
HOro KanoBOro neputoHUTa (168 KpbIC) BbINOSIHEHA
A.B.TelHuny n coaBT. [25]. ABTOpbl NCCeaoBann Takxe
0COGEHHOCTM HaKOMJIeHUsi npenapaTa B BOCMaNEHHOM
6ptowviHe. [1nA co3gaHna MOfeny OCTPOro NepuToHnTa
nprMeHeHa moanduUMpOoBaHHasa MeToauka JlasapeH-
Ko B.A. c ncnonb3oBaHviem npodunstpoBaHHo 10% Ka-
nosown B3Becn B go3e 0,5 mn Ha 100 r. Nocne BBeaeHUA
KasioBOW B3BECY B OPIOLLHYIO MOMOCTb Y KPbIC Ha 3-1 CyT
pa3BrBanachb KINMHNYECKaA KapTMHaA OCTPOro NepUTOHN-
Ta, BblpaXkaloLWanca B BANOCTY 1 MasIONOABUMXHOCTM »KW-
BOTHbIX, B3QYTWM XMNBOTA, OTKa3e OT MULLK U OTCYTCTBUN
cTyna. Ha 3-v cyT »KMBOTHbIX BO BCEX rpyrnnax Ha ¢oHe
KapTUHbI Pa3UTOro NEPUTOHUTA MOABEPranyn onepaTms-
HOMY BMeLlaTeNbCTBY B YCJIOBUAX 0OLLE BHYTPYIBEHHOM
aHecte3nn. KMBOTHbIM MPOU3BOAMAN NanapoTOMUIO
1 caHauuio 6prolwHoi nonocTr. Bce ocobu 6biin pasge-
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NeHbl Ha 8 rpynn: 6 OCHOBHbIX N 2 KOHTPOJbHbIX. B nep-
BOW KOHTponbHou rpynne ®C He BBOAWACA, BO BTOPOW
M3yyanocb HakomnsieHre GpoToauTasmnHa y KpbIC C HEN3-
MeHEeHHON 6ptolnHoi. Ocoby 6 OCHOBHBIX FPYMN OTN-
Yanucb NO BPEMeHU NPOBELEHMSA JIOKANbHON driyopec-
LeHTHoN cnekTpockonun (30, 60, 90, 120, 150, 180 MuH).
Mpwn n3yyeHnr HakoMneHWA Npenapata NUK ero KOHLeH-
Tpauun BbIABJIEH B rpyrrne, B KOTOPOW foKasibHas ¢ny-
OpecCLEeHTHaA CMEeKTPOCKonuA Obina nMpoBedeHa uyepes
120 MuH.

Ona oueHkn sddektnBHocT OLAT ¢ doTogmTazm-
HOM U3Y4YeHO 65 KpbIC, 43 U3 KOTOPbIX ObUIV B OCHOBHOW
rpynne, 22 — B KOHTponbHow. O6e rpynnbl B nocneone-
pauvoOHHOM nepuoge Mnosyyann reHTamMuumMH B Teue-
Hue 3-x cyT. CaHaumMA B OCHOBHOW rpynmne npoBoaunach
¢ nomouwbto OT, B KOHTPONbHOW — NyTeM NPOMbIBaHUA
OPIOLLIHON NONOCTY BOAHBIM PAaCTBOPOM XJIOPreKCManHa
[0 «4nCTbIx» BoA. OLeHVBaNMCh AaHHble GakTepuonoru-
YeCcKoro MccnefoBaHUsA Ma3KoB OPIOLIHOWM CTEHKMU, KO-
NIMYECTBO JieTaNlbHbIX MCXOLOB B rpyrnnax HabnogeHus.
Hn B ogHOM cnyyae He 6bII0 OGHaPYXEHO MPU3HAKOB
OXora 6pIoLVHbI. JIeTanbHOCTb B OCHOBHOW rpymnmne co-
cTaBuna 9,5%, npuyem 50% ocobeli CKOHYanochb B nep-
Bble CyTKW, gpyrne 50% - Ha BTOpble. B KOHTpONbHOMN
rpynne norn6no 27,3% KpbiCc B nepsble 24 u. Bce oco-
6u nornbanu Ha ¢oHe NPOJOSIKAOLWErocs NEPUTOHUTA
M HapacTaluwen WMHTOKCUKaumn. JIemkoumTos y KpbiC
OCHOBHOW FpyMMbl K KOHLY MEPBbIX CyTOK Obll HuXe
B cpegHeM Ha 17,1% NO CpPaBHEHMUIO C KOHTPOJSIbHOM.
YpoBeHb NEVKOLUTOB Ha 5 CyT NpuWLLén B HOPMY 1 Obin
HXe, YeM y 0cobeil KOHTPObHOW rpynnbl Ha 21,48%.
Buoxumnueckune nokasarenu Kposu (KpeaTUHUH, Mmoye-
BVHa, obwmin 6enok, AnAT n AcAT) Ha 5-7-e cyT Takxe
OKaszanucb nyywe y Kpbic, nogseprwmnxca OAT. Crepunb-
HOCTb GPIOLLIHON MONOCTM Y 0cobeil OCHOBHOW Fpynmbl
onpegenanacb Ha 3-u CyT, B KOHTPOJIbHOM — Ha 7-e cyT
npu cpepHein obcemeHeHHOCTH Bcex Kpbic E. Coli 107-108
MUKPOOHbBIX Ten B 1 M 3Kccyaara.

CywecTtBytoT paboTbl 0 npumeHeHnn OAT B neyeHnm
3aboneBaHnin C ayTOMMMYyHHbIM natoreHesom.A. M LLy-
6UHa 1 CoaBT. uccnepoBanv 3GpPeKTMBHOCTbL MeToAa Npu
nevyeHun ncopuasa [26]. OcHoBHanA rpynna HabnogeHus
BKMtoyana 20 naumeHToB, KOHTpPoOsnbHaA — 16. GoTtoau-
Ta3WH MauMeHTam OCHOBHOW rpynnbl BBOAWIM B [O3e
0,3-0,4 Mr/Kr maccbl Tena, ceaHC na3epHoro obnyue-
HUA gnuTenbHocTbio 30 MMH nNpoBoaunca cnycta 1,5 y,
MOLLHOCTb n3nyvyeHua 15 mMBT. MMauneHTbl KOHTPONbHON
rpynnbl NOflyyanu CTaHAapTHOE neyeHre npenaparamu
Kanbuma, aHTUIMCTaMUHHBIMU 1 CEAaTUBHbIMY CpeCTBa-
MU, UMMyHOMOZYATopamMu. SGPeKTUBHOCTb OLleHUBANN
no cneayrwWwum nprsHakam: NoABMEHNE HOBbIX KOMHbIX
3/1eEMEHTOB, MHOUIIBTPALNA KOXKU B 06/1ACTU MOPAXKEHNS,
3ya, runepemus, wenyweHue. IHTEHCMBHOCTb [aHHbIX
NMPU3HaKOB Bbipakanacb B 6annax ot 0 fo 4. OueHka pe-
3yNbTaTa NPOBOAWNIACL CnycTs 2 Hef 1 1 Mec nocse obny-

YyeHus. bbifio 0OTMeUeHo, UTo y BCeX NaLMeHTOB, MOABEpPT-
wwuxca OT, 3y NonHOCTbIO ncyesan yepes 2 Hef, Cbifb
YaCTUYHO perpeccupoBasna, rmnepeMms 1 MHGUNbLTpa-
uMA ncopmuaTnyecknx bnsawek ncyesanu B 100% Habnto-
ZeHunin. Yepes 1 mec BbifBJIEH CTaOWIIbHBIN euebHbI 3¢-
bekKT, ciyyaeB 060CTpeHUs He 0TMeYaNock. B KOHTposb-
HOW rpynne nofo6Hble yNyuleHUs perncTprpoBanncb
ToNbKO Y 18% naumneHToB.

B nocnegHue rogbl nosiBunncb coobuieHunsa, uto OAT
He TONbKO He 3amelnisieT 3aXKMBJleHNe paHeBbIX Aedek-
TOB PA3/IMYHOIO reHe3a, HO U BbI3bIBAET NX YCKOPEHHYIO
pereHepauwuio [15].

B pa6ote E.O LUuHa 1 coasT. [16] oueHeH penapa-
TuBHbIN 3ddekT OAT ¢ Komnnekcom GoToANTA3NH-aM-
dudunbHbIL Nonumep. B uccnegoBaHUM yyacTBOBaNo
100 nNaumMeHTOB C FHOMHLIMW PaHaMW MATKUX TKaHeWn.
B 3aBMCUMOCTI OT MeTOfa NeyeHns BCe NaureHTbl Obiiv
pasfeneHbl Ha [iBe rPpynrbl: OCHOBHYIO Fpymmny COCTaBu-
nn 50 NaumMeHTOB, KOTOPbIM Hapsagy C TPaAMLMUOHHBIM
neyeHnem nposogunace OMT. KoHTponbHyto rpynny
cocTaBWIM Takxe 50 MaLMeHTOB, MOy4YaBLWKX TONbKO
TpagnumnoHHyto Tepanuio. lNauneHtTam OCHOBHOW rpynnbl
Ha paHeBY!0 MOBEPXHOCTb HAHOCWIU Feflb, BKIOYABLUNIA
Komniekc ¢oToauTasrHa C BOAOPACTBOPUMBIM amdu-
bUNbHBIM NONMMEPOM, UMMOOUTN30BAHHBIM HA HAHOYA-
CTULAxX rmgpokcmnanatuta. PaHy yKpbiBanu CTepUIbHOM
nonuaTUIeHoBowr noBs3kon Ha 40-50 MuH, nocne yero
Ha paHEeBYl0 MOBEPXHOCTb BO3AEMCTBOBANIY HU3KOWIH-
TEHCVBHBIM J1a3€PHbIM U3lyYeHeM C [JIIHOW BOJIHbI
661 + 0,03 HM, MNOTHOCTbIO MoLHOCcTK 1,0 BT/cm?, nnoT-
HOCTbI0 dHeprum 25-30 x/cm?.

Bo Bpems onepaumu ructonornyeckas KapTuHa bbina
ogMHakoBa B 06eux wuccnegyembix rpynnax. CTeHKu
1 OHO paHbl NpefCcTaBfieHbl AeCTPYKTVBHbBIMY HEKPOTU-
YeCcKUMU TKaHAMU, 06UNIbHO NHOUNIBTPUPOBAHHBIMM MO-
numopdHoOAaePHbIMU NerikouuTamu. B ocHoBHOWM rpyn-
re rmcTosiorMyeckoe UcciefoBaHne GMONTaToB FTHOMHbIX
paH nocne OAT nokasano 6onee 6GbICTPOe ouuleHUe
pPaHEeBOW MOBEPXHOCTU OT FTHOMHO-HEKPOTUYECKUX MacC
U GOPMMPOBAHME TPAHYNALUMOHHON TKaHW, Yem npu
TpaguUMOHHOM criocobe nevyeHusi. Ha 7-e cyT B KOH-
TPOJIbHOW rpyrnne OTMeYanocb COKpalleHMe PaHEBOro
KaHasna, ymeHblueHne obbema GprbPUHO3HO-HEKPOTHYE-
CKUX MacC U CTEMEHU HENTPOPUIbHON UHPUIBTPaLUN.
Ha rpaHuue ¢ Hem3mMeHeHHbIMV TKaHAMU BbIABMANACH
rpaHynAUMOHHaA TKaHb. Mpu OOT B 3Tn e cpokm npo-
NUCXOQWUNO yMeHblueHne obbema ¢GUOPMHO3HO-NENKO-
LUMTapHOrO CJ10f, CO3PeBaHVe FPaHYALMOHHON TKaHU
C yBEeNUUYEHVEeM KonmyecTBa Makpodaros, ¢ubpobna-
cTOB. Pe3ynbratbl MOPhONOrMyecknx NCciefoBaHmi no-
Kaszanu, yto nasepHaa OJT rHOMHbIX paH MArKNX TKaHEeN
¢ doToaMTasnHOM B KOMriekce ¢ aMbrdunbHbIM Nou-
MEPOM MO CPABHEHMIO C TPAAULMOHHbBIM JIeYeHeM Cro-
cobcTByeT yBENUUEHWIO darounTapHOW akTUBHOCTY Ma-
Kpodaros, 3GHEKTUBHOMY CHVXeHMIO OGaKTepuanbHOW
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06CceMeHeHHOCTN TKaHel, yCKopeHuto $GopMUpoBaHUs
N CO3pEeBaHUsA rPaHyNALUOHHON TKaHW.

B nccnegosanum O. E. LWnwKnHom n coaBrT. [27] cpas-
HuBanacb 3pPeKTUBHOCTb CTEPUIM3AUNN C UCMOJIb30-
BaHuem OC: METMNEHOBOIO CUHETO, 3031Ha, XNIopobuI-
nuHa, doToamMTasrHa, Macsa 3Bepobos Ha KynbTypax na-
TOFeHHbIX MUKpoopraHum3amoB (Staphylococcus aureus,
Pseudomonas Aeruginosa, Micrococcus luteus, Candida
albicans, Staphylococcus epidermidis, Staphylococcus
saprophyticus, Bacillus antracis, Proteus vulgaris). Kynb-
Typbl MUKPOOPraHW3MOB 3aceBajivi MO METOAY «ra3o-
HOM» B YaLKy MMeTpuy, Npu 3TOM KaxxZyt YallKy pasge-
NANM Ha 2 30Hbl Y NPOU3BOAWIN CUMMETPUYHOE HaHe-
ceHvie OC Ha 06e CTOPOHbBI. DKCMO3MLMIO NPOJOKAM
B TeueHue 15 muH. NMpouenypy nostopanu B 15 cepuax
KyJIbTYP MUKPOOPraHu3mMoB. [lanee ogHy 13 30H 061y-
Yyanu nasepom (AnrHa BosHblI 660 HM B MMMYIbCHO-Te-
puogmyeckom pexkume, 60 ¢), Mpy 3STOM BTOPYIO 30HY 3a-
KpblBany CBETOHEMNPOHMLAEMON CTEPUSIbHOW TKaHbIO.
3atem Bce Ky/bTypbl BbigepXunsanu 24 4y B TepmocTaTe,
nocsie yero pesynbTaTbl yYUTbIBANIV MONMYKONINYECTBEH-
HbIM MeToZoM. Pe3ynbTaThl MccnefoBaHUs Mokasanu,
yto GOTOAUTA3NH, METUNIEHOBBIN CMHUIA U XNopoduI-
JIVH OKa3blBaAOT BbIPA>KEHHbIV aHTMOAKTEPUASIbHBIN 3¢-
bEKT Ha KynbTypbl MUKPOOPraHU3MOB, @ 303UH 1 Macsio
3Bep060s AEMOHCTPUPYIOT OTHOCUTENIbHO HEBbICOKYIO
3 dEKTNBHOCTb. BbICOKYIO pe3nCTEHTHOCTb MOKasanu
KynbTypbl Proteus Vulgaris n Pseudomonas Aeruginosa.
CpenHiol pPe3ncTEHTHOCTb K MCMOJMIb30BaHMI0 Npeano-
)eHHbix OC Habnoganu y rpnbos poaa Candida. Beico-
Kyto a¢dekTnBHOCTL MeTog OLT nokasan npu Bo3gei-
CTBUM Ha crnopoobpasywowyto dnopy (wramm Bacillus
subtilis).

J'I I/ITEPATVPA

CrpaHagko E.®., Kynewos W.10., KapaxaHos Ifl. DotognHammnueckoe
BO3[E/ICTBMIE Ha MaTOreHHblE MUKPOOPraHM3Mbl (COBpeMeHHoe
COCTOsAHVIE MPOGEMbI aHTVMUKPOOHOW (pOTOAMHaMMYECKON Tepa-
nuv) // NazepHaa meguumHa. — 2010. - T. 14 (2). - C. 52-56.

2. Yang Y, Hu Y, Wang H. Targeting antitumor immune response
for enhancing the efficacy of photodynamic therapy of Cancer:
recent advances and future perspectives // Oxid Med Cell Lon-
gev.—-2016.-5274084. doi: 10.1155/2016/5274084

3. Yano T, Wang KK. Photodynamic therapy for gastrointestinal
cancer // Photochem Photobiol. - 2020. - Vol. 96 (3). - P. 517-
523.doi: 10.1111/php.13206.

4.  Civantos FJ, Karakullukcu B, Biel M, et al. A Review of Photody-
namic Therapy for Neoplasms of the Head and Neck // Advances
in Therapy. — 2018. - Vol. 35. - P. 324-340. doi: 10.1007/512325-
018-0659-3

5. Kwiatkowski S, Knap B, Przystupski D, et al. Photodynamic
therapy - mechanisms, photosensitizers and combinations //
Biomed Pharmacother. - 2018. - Vol. 106. - P. 1098-1107.
doi: 10.1016/j.biopha.2018.07.049

6. ShenY, Li M, Sun F, et al. Low-dose photodynamic therapy-
induced increase in the metastatic potential of pancreatic
tumor cells and its blockade by simvastatin // J. Photochem

NmetoTcsi MHOrOUMCIeHHblE PaboTbl, JEMOHCTPUPYIO-
LMe aHTUMKKOTMYECKYIO aKTUBHOCTb npenapata [28 —-32].

B 2013 r. DovigoL.N. n coast. [33] m3yyann BO3-
nencteue OOT ¢ GpoTOAUTA3MHOM Ha pPas3NMyHble BUADI
rpubos in vitro: C. albicans, C. glabrata n C.Tropicalis,
NPeACTaBNEeHHbIX Kak B BUAe OUOMNEHOK, Tak U B BuAe
MaHKTOHHbBIX KynbTyp. BofHbiln pactBop ¢doToamnTasmHa
B Pa3fINYHbIX KOHLEeHTpauusax (25, 50, 75 mr/n — gna nnax-
KTOHHbIX KynbTyp 1 75, 100, 125 mr/n — gna 6ronieHokK)
HAHOCWNM Ha KONOHWW rPrboB. McnbiTbiBanachb pasnnyHas
no3a vsnyuyeHus: 18, 25,5, 37,5 x/cm2 B cooTBeTcTBUU
C [O03VpOBKaMU Mpenapata U [03aMu K3NyYeHus Bce
KyNbTypbl ObIM pa3feneHbl Ha OMbITHbIE FPYMbl. B KOH-
TPOMbHON rpynne Obiny NpeAcTaBNeHbl NMHTAKTHbIE KOJO-
HWW. B pe3ynbraTte 6b1710 YCTAaHOBIEHO, UTO B BUAe buonne-
HOK rpnbKkoBble KoNoHWM 6onee yctorumebl K OAT. Mnak-
KTOHHaA Kynbtypa C. Albicans nonHOCTbIO YHUUTOXanacb
KOHUeHTpauusmu dotoguTtasmHa 50 u 75 mr/n npu gose
37,5 Dx/cm?, B TO Bpemsi Kak OnonneHKa, coaeprkallas
JaHHbIV BUL TPrOOB, 3HAUMMO HE CHUXKana KonmuecTBO
MUKPOOHbBIX TeN Aake NPy BbICOKUX KOHLEHTPALMAX npe-
napata 100 n 125 mr/n.C. glabrata n C. tropicalis oka3a-
nucb 6onee yctonumsbimy K O[T Kak B 6GronneHKax, Tak
1 B MIAHKTOHHbIX KYNbTypax.

3aKknouyeHune

Takum 00pa3om pe3ynbTaTbl BbllLENEPEUNCIIEHHBIX
nccnefoBaHMi elle pas noaTeepkaatot, uto OOT nmeet
6onee WNPOKUI CNEKTP AECTBMSA, YeM TONIbKO MPOTUBO-
onyxonesbin. [1poAeMOHCTPUPOBAHHbLIA MPOTUBOBOC-
nanuTenbHbll KoMnoHeHT OAT cpaBHMM C nieyeBHbIM
3ddeKTOoM Npy NPYIMEHEHNY TPAAULMOHHbIX aHTNOaKTe-
pUanbHbIX N aHTUMNKOTNYECKMX METOAOB.
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M.B. Ile6enes, K.IA. Kepumosa
OnTUMM3aLUs OKa3aHUSA cneynanu3MpoBaHHOi MeAULMHCKOH NOMOLLU NaLUeHTaM
¢ HOBOOOpPa30BaHNAMM YeNHCTHO-NULLEBOW 06nacTh Ha TeppuTopun MeH3eHcKoi obnacTu Poccuu

ONTUMM3ALMSA OKA3AHMSA CNELUMATTMINPOBAHHOM
MEOMUUNHCKOM MOMOLLUM NAUMEHTAM

C HOBOOEBPA3OBAHMAMM YENMKOCTHO-JIULLEBOM
OBJIACTU HA TEPPUTOPUM NEH3EHCKOM

OBNNACTU POCCHUM

M.B. lle6epes' 2, K.U. Kepumoera?
'Mensenckas obnactHas knuuuyeckas 6onbHmua m. H.H. Bypaerko, MNensa, Poccus
2[NenseHckuit rocyaapcTeeHHbiit yHnsepcuteT, [ensa, Poccus

Pesiome
MocnepHvie roapl xapakTepusyloTca akTVIBHbIM Pa3BUTUEM U MPOABMKEHMEM B KIMHUYECKYIO NPaKTUKY MeToAa GOTOAMHaMMYeCKon Tepanmu
(OAT). ®AT nokasblBaeT BbICOKYI0 SGPEKTVBHOCTb NPW IEUEHNM OMyXOJIei KOXU, NLLEeBapUTENbHOW, HEPBHOM, AibIXaTeNIbHOW CUCTEM, B TMHEKONO-
rim, odptanbmonoruv. AHTUMrKpo6Haa OT c ycnexom NpUMeHAETCA B IeYeHNN THOMHbIX paH U MHeKLIMOHHbIX 3aboneBaHuin. OnHo 13 Hanbonee
aKTVBHO Pa3BUBAIOLLMXCA B HacToALLee BpeMsa HanpaBneHni npumeHeHna npotusoonyxonesoit OAT - neveHre onyxonen YentoCTHO-NLEBON
obnactu.
B nccneposaHuy npoBefeHa oLieHKa opraHn3aLuy MeaULMHCKON MOMOLLM NaLMeHTaM CO 3/10Ka4eCTBEHHbIMU HOBOOOPa30BaHUAMM YeNOCTHO-
nuueson obnacty (3HO Y/10) B MeH3eHcKoM 0651acTyi 1 06eCneYeHHOCTV PErMoHa Bpayamm-oHKOIOramMu, YesIloCTHO-ILIEBBIMU XVPYprami, cre-
LManusnpyoLwmmMmca Ha le4eHnm OnyxoseBoi naTonornu.
B xope nccnepoBaHna onpepeneHa 3abonesaemoctb 3HO YJ1O HaceneHua MeH3eHcKoN o6nacTi U NONOBO3pacTHaA cTpyKTypa. O6o3HaueHbl
HeJoCTaTKV OpraHn3aL iy oKasaH1Aa MeULMHCKON nomolm naunertam ¢ 3HO YNO.

KnioueBble cnoBa: 3710KayeCTBEHHble HOBOOﬁpa3OBaHVIﬂ YeNCTHO-NNLEBON 0611aCT, OHKONOTUA, YENIOCTHO-NNLIEBas Xxnpyprua

[na untuposanus: Jlebepes M.B., Kepumosa K./. OnTrMmnsaumsa okasaHus cneymannu3mpoBaHHON MeanLHCKON MOMOLLM NaLueHTaM ¢ HOBOOG-
pa3oBaHAMU YeNCTHO-NMLEeBOI 06nacTy Ha Tepputopun MeH3eHckon obnactn Poccun // Biomedical Photonics. — 2021. - T. 10, N2 1. — C. 32-38.
doi: 10.24931/2413-9432-2021-10-1-32-38

KoHTakTbl: Jleb6enes M.B., e-mail: mrtlebedev@rambler.ru

OPTIMIZATION OF PROVISION OF SPECIALIZED
MEDICAL CARE FOR PATIENTS WITH MAXILLOFACIAL
NEOPLASMS IN THE PENZA REGION OF RUSSIA

M.V. Lebedev'"?, K.I. Kerimova?
'Penza Regional Clinical Hospital named. N.N. Burdenko, Penza, Russia
2Penza State University, Penza, Russia

Abstract
Recent years are characterized by the active development and advancement in clinical practice of the method of photodynamic therapy
(PDT). PDT shows high effectiveness in the treatment of skin tumors, digestive, nervous, respiratory systems, in gynecology, ophthalmology.
Antimicrobial PDT is successfully used in the treatment of purulent wounds and infectious diseases. One of the most actively developing
applications of antitumor PDT is the treatment of maxillofacial tumors.
The study assessed the organization of medical care for patients with malignancies of the maxillofacial region (MNMR) in the Penza region and
the provision of oncologists, maxillofacial surgeons specializing in the treatment of tumor pathology.
In the course of the study, the incidence of MNMR of the population of the Penza region and the gender and age structure were determined.
The shortcomings of the organization of medical care for patients with MNMR are indicated.

Key words: malignant neoplasms of the maxillofacial region, oncology, maxillofacial surgery

For citations: Lebedev M.V., Kerimova K.I. Optimization of provision of specialized medical care for patients with maxillofacial neoplasms
in the Penza region of Russia, Biomedical Photonics, 2021, vol. 10, no. 1, pp. 32-38 (in Russian) doi: 10.24931/2413-9432-2021-10-1-32-38
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OnTUMM3aLus OKa3aHUs cneynanu3MpoBaHHO MeAULMHCKOI NOMOLLM NaLUeHTam
¢ HOBOOOpa30BaHMAMM YENHCTHO-NMLEBON 06nacTu Ha TeppuTopun MeH3eHckoin o6nacTu Poccun

BBepeHune

B nocnepgHue pecatunetma B Poccuinckon Pepepa-
UMM HabnofaeTca HeYKNOHHAsA TeHOEHLMs poCTa OH-
Konormyeckon 3abonesaemoctu [1]. JaHHble ycnosus
LOVIKTYIOT HEOOXOAUMOCTb MOAEPHU3aLIMM OpraHr3auum
M NIAHNPOBaHMA OKa3aHUA MeANLNHCKOM NOMOLLN faH-
HOW KaTeropun naLyMeHToOB C BHEAPEHNEM COBPEMEHHbIX
METO[0B AMArHOCTUKM U JIeUEHUA.

QoToanHaMmnyeckana guarHocTnka n tepanusa (O n
OUT) - coBpeMeHHble MeTOAbl ANArHOCTUKN 1 NPOTUBO-
onyxonesoui Tepanuu. Metog O[T ocHOBaH Ha BBeieHNN
B OpraHu3M naumeHTta ¢poToceHcmbrunmusatopa, n3bmpa-
Te/IbHO HaKamniMBalOLWEroca B OMyXONeBON TKaHW, Npu
0611yyYeHNr KOTOPOI CBETOM ONpPeAeNeHHOW ANIMHbI BOJI-
Hbl 00Pa3yloTCs LUMTOTOKCMYECKMe BellecTBa, npexpae
BCEro CUHIETHbIN Kucnopod 'O, u gpyrme akTMBHble
pagvKanbl, HAKOMJIeHNe KOTOPbIX MPUBOJNUT K paspyLue-
HUIO XKN3HEHHO BaXHbIX CTPYKTYP OMyXOJNEBbIX KNETOK 1
nx rméenu.

B nocneaHwue rogbl metog ®AT akTUBHO pa3BMBAETCA.
® v OOT nokasbiBaloT BbICOKYIO 3GHEKTMBHOCTb Mpu
NleYeH Onyxonen KOXW, NULLEeBapUTEeNIbHOW, HepB-
HOW, AblXaTeIbHOW, MOYEMNOSIOBON CUCTEM U PAJA UHbIX
nokanuzaumn [2-14]. AHTMuKpo6bHasa OOT ¢ ycnexom
NPUMEHAETCA B JIEUEHNM THOVHbIX PaH U UHPEKLIMOHHbIX
3aboneBaHui [15-17]. OgHUM 13 Hanbornee akTUBHO pas-
BMBAIOLLNXCA B HACTOALLEE BPEMA HanpaBieHNn Npume-
HeHus QAT cTano neyeHune onyxonen obnactu nUua, a
TaKXe aHTMbaKTepuanbHaa n 3ctetnyeckaa QAT B cTo-
maTosnorum [18-19].

CornacHo CTaTUCTUYECKMM [OaHHbIM, 3/10KaueCTBEH-
Hble HOBOOOPA30BaHUs YEeNOCTHO-NMLEBON 0bnacTu
(3HO 4110) 3aHmMmatoT 15-20% B CTPyKType oOLiein OH-
Koniormyeckor 3abonesaemocT. Yncno Brnepsble Bbl-
aBneHHbIx cnyyvaeB 3HO YJ10 3a nocnefHee pecatunet-
Hue BO3pocno Ha 25%. bonblwaa yacTb NauneHToB, 4O
60-70%, obpalLalTca B MeANLMHCKAE yupexaeHna Ha
Il v IV ctagumn oHKonornyeckoro npouecca [20]. MNo3gHan
BbiAaBnAemoctb 3HO YJ10 cBupgeTenbCTBYeT O HeJoCTaT-
Kax opraHusaumy cMCTembl OKasaHUA MeaULUHCKOW No-
MOLLA.

OpHom 13 ocobeHHOCTel gemorpadprueckon cuTya-
umm B Poccnm ABnaeTca Hanmyme permoHoB C HEPaBHOM
MIOTHOCTBIO NMPOXMBAHUA HAaCENIeHNA, UTO CNOCOOCTBYET
bOpPMMpPOBaHUNIO ONpPeAeneHHbIX PEerMoHanbHbIX Mpo-
6nemMm CUCTEMbl 34PABOOXPAHEHNA, BUAIOLWMX HA BO3-
MOXHOCTb ObOecrnevyeHns HaceneHnsa CBOEBPEMEHHOW
KaueCTBEHHOWN MeAMLMHCKOM MOMOLbo Mo npodusio
OHKONOMMA» N «YeNTIIOCTHO-NTMLEBAA XUPYPruna».

MepnumHckaa nomollb HaceneHuntwo [leH3eHCcKon
obnactn ¢ 3HO YJ10 oka3sbiBaeTcs Ha 6a3e IbY3 «O6-
NaCTHOW OHKONOrMYyecknn pucnaHcep». [laumeHTtam
NPOBOAAT XMPYPrmyeckoe nevyeHne C pesekumen KocT-
HbIX CTPYKTYP YeNOCTHO-TINLEBOW 06/1acTM U MATKMX
TKaHel, BbINUCHIBAOT Mof HabnojaeHne Bpayein-oH-

KOJIOrOB MO MECTY »KUTeNIbCTBa, KOTOPble OTCYTCTBYIOT
B pAde HaceNIeHHbIX MYHKTOB, C Lefiblo MeAULUHCKOWN
peabunuTaumnn pekomeHayT 06PaTUTLCA K UESTIIOCTHO-
NIMLEBOMY XMPYPTY ANA 3aMelleHrsA NocieonepaLmoH-
Horo gedekTta [21-22].

OpraHu3auus MEAULUHCKON MOMOLLM HacCeIeHNo C
3HO Y10 ocyuwecTBnAeTCA B COOTBETCTBUN C MPrKazamMm
MwuHuctepcTtBa 3gpaBooxpaHeHusa Poccunckon Qepe-
pauum ot 15 HoAbpA 2012 . N2915H «O6 yTBepKAeHUN
MNopAagka okasaHMA MeaULMHCKON NMOMOLUYM HAaCEeNeHMIo
no npoduio «oOHKoNorus», ot 14.06.2019 Ne422H «O6
yTBepxaeHun [lopAagka okasaHuA MefuUMHCKOW no-
MOLLU MO NPOPUII0 «YEeSIIOCTHO-NINLIEBAs XUPYPIUA», OT
31.07.2020 N°786H «O6 yTBepKaeHUM Mopagka okasa-
HA MEeAVLUHCKON NMOMOLLU B3POCIOMY HACeNEHMIO Npu
CTOMaToONIOrn4Yecknx 3aboneBaHusax» (nanee lMNopsgok).
OfHaKo V3MeHeHMe CTaHAAPTOB JleUeHUs OUKTYeT He-
06X0AMMOCTb Nepuogmyeckoro nepecmotpa Mopsakos,
aHanM3a KagpoBOW 00OECrneYeHHOCTU U MaTepUabHO-
TEXHUYECKOTO OCHALLEeHNA MeAULMHCKMX OpraHm3aunii
[23-24].

CBoeBpemeHHoe BbiaBneHne 3HO no3BonseT Bbl-
6paTb ONTMMasbHY TAKTUKY JleYeHUs U CNocobCTByeT
COKpaLLeHI0 CMePTHOCTY HaceneHus [25]. OpraHumsaum-
OHHble MPO6/IEMbI, B TOM UMCIie KaApOoBas, ABNATCA Of-
HYMM 13 FNaBHbIX NPO6EM CMCTEMbI 34PaBOOXPAHEHMS.
O6cyxaeHn0 0becneyeHHOCT! MeAVLUHCKUX OpraHu-
3aUui  BpavamMu-creunannicTaM, UX 3arpy>KeHHOCTU,
peLIeHro KafpoBol nNpobnembl NOCPeACcTBOM HOPMU-
poBaHMA TpyAa MOCBALEHbl UCCIIeAOBAHUA MHOIMX OT-
€UeCTBEHHbIX aBTOPOB.

MaTtepuanbl n metoabl

MpoBeaeHo n3yyeHne 1 aHanm3 JaHHbix Gopm depne-
panbHOrO roCyfapCTBEHHOIO CTATUCTUYECKOTO Habnio-
neHuva No7 «CBegeHMA O 6ONbHbIX 3/10KaYeCTBEHHbIMY
HoBOOGpa3zoBaHuAMMU» 1 N230 «CBefeHUs O MeauUnH-
CKou opraHusaunu» 3a nepuog 2014-2019 rr. B npouec-
ce nccnefoBaHNA NPUMeHeHbl aHANIMTUYECKUIA MeToa U
MeTOf, onmncaTesibHOM CTaTUCTUKN.

PesynbtaTtbl n 06CyxaeHnA

AHanu3 obecrneyeHHOCTU HaceneHusa Poccuinckon
Qepepauny YeNOCTHO-NNLEBLIMA XUPYpramn B Mefu-
LUUHCKMX yupexaeHuax B uenom 3a 2014-2018 rr. Bbl-
ABUN TEHAEHUMIO K POCTY KONMYecTBa CneuvanmcToB
(+4,6%), ogHaKo MokasaTtesib obecnevyeHHOCTN Hacesne-
HUA BpayaMun B nepecyete Ha 10 TbiC. HaceneHuA ocTa-
Banca ctabuneH - 0,07 (puc. 1).

B mMeouuuHCKMX opraHmsaumax lNeHseHckol obna-
CTW NokKasaTtesib 06ecneyeHHOCTN YeTCTHO-NTLIEBbIMU
xupypramu 3a nepmog 2014-2019 rr. cHunsnnca ¢ 0,03
Z0 0,02 Ha 10 TbIC. HaceneHus, 4yTo ObINIO0 06YCNOBNEHO
YMeHbLUeHNeM Yrcia Gpusnyeckux nuy (4 cneumanncrta B
2014r.,3-82019T.) (puc. 2).
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[aHHble, oTpaxéHHble Ha pucC. 2, OeMOHCTPUPYIOT
BEPOATHOE MPOrHO3MPyeMOe CHUXKEHME YMCia Bpayen-
YesIICTHO-NIMLEBBIX XUPYProB B eH3eHcKon obnactu.
Ho nporHo3Hoe 3HaueHve TpeHaa, BblparkeHHOe fiHen-
HOW GYHKLUMEN, MeET HM3KYIO CTeMeHb [OCTOBEPHOCTM
(R*=0,2571), uTo onpepneneHo HeCcTabubHOCTbIO NMOKa3a-
Tens.

CornacHo cTatucTnyeckum gaHHbiM (¢. N°7) B Poccuin-
ckom Oegepauum Yo 3aperncTpMpPOBaHHbIX BNepBble
BbiABMIeHHbIX cnyyaes 3HO Y10 yBenuumBaeTca € Kax-
[blM rogoM. AHanm3 BbISBAM POCT 3a001eBaemMoCTy B ne-
pvog c 201510 2018 rr. Ha 12%.

AHanornyHaa TeHOgeHUMA oTMevaeTca B [1eH3eHCKon
obnactu. MNokasaTtenb 3aboneBaemoctn HaceneHusa 3HO
YN0 B 2019 r. B cpaBHeHun ¢ 2018 . BbIpoC Ha 27%. B
XOfie nccnefoBaHMA NPOBeAEH aHann3 NosoBO3pPacTHOM
CTPYKTYpbl NaureHToB 3a 2018-2019 rr. (1abn.).

O6Lyee unCno NaLUEHTOB C BMEPBbIe BbIsBIEHHbIMU
3HO YJ10 B MeH3eHcKkomn obnactu 3a neprog 2018-2019
rr. coctaBuno 451 uenosek. Cpeay 60nbHbIX Npeobna-
Janu Mmy>K4nHbl B Bo3pacTte 60-74 net. bonee yem B 95%
CJlyyaeB AvarHo3 Obin noATBeEpPXAeH MOPGhONormyecKku.

AHanmM3 pacnpoCTPaHEHHOCTN 3/10KaYeCTBEHHOro Mpo-
Lecca nokasasn, uto B 62% cnyyaeB perncrpmposanacb
lI-IV ctagua 3aboneBaHus, 4TO ABMAETCA CleAcTBUEM
HeJOoCTaTOYHOW OpraHM3aunn KayeCTBEHHOM U CBOeBpe-
MEHHOW ANAarHOCTVKM OHKOJIOrMYEeCKOro 3aboneBaHus.

B pervoHe cneunanuanpoBaHHasA OHKOMOrMyeckas
nomolb oKasbiBaeTca B [BY3 «O6nacTHOM oHKonoruye-
CKWI gucnaHcepy, r. Mensa. MayueHTbl ¢ 3HO YJ10 nony-
YaloT NoOMOLLb B XUpypruyeckom otaeneHnn N2 4, B Ko-
TOPOM OCYLUEeCTBNAETCA XMPYpPruyeckoe fieyeHne nayu-
eHToB ¢ 3HO JIOP-opraHoB, C BHEOpPraHHbIMM OMYyXONAMM
Luewn, C ONyXONAMU WUTOBUHOWM XKeie3bl U YeTIOCTHO-NN-
LeBon obnactu.

Okono 40% naumneHTOB, rOCUTANN3MpPYeMbIX B OTAe-
NeHne YenioCcTHo-NMueBon xnpyprum ['bY3 «eH3eHcKasn
obnacTHaa KnnHnYeckasa 6onbHUua um. H.H. BypaeHko»
C AVarHo30oM «HOBOOOPAa30BaHVE», UMEIT 3aK/loueHne
rMCTONOIMYECKOro UnCcneqoBaHMa 6GuonTtaTa, B3ATOro
Ha uccnegosaHue B BY3 «O6nacTHOM OHKONMOrNYeCKuni
OVcrnaHcep», 0 ero goOpoKauyecTBEHHOM XapakTepe. B
pAge cyyaeB KAMHUYECKas KapTUHa He COOTBETCTBYeT
fobpokayecTBeHHOMyY npoLeccy, B CBA3M C Yem B 60s1b-
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Ta6nuua

MonoBo3pacTHaA CTPyKTypa NauMeHTOB C BepBble YCTAHOBA€HHbIM AUArHo30M 3A0Ka4YeCTBEHHOIO HOB006p33OBaHMﬂ YEeACT-

Ho-AMLEeBOM 06nacTu (MeH3eHckan obaacTb, 2018-2019 rr.)
Table

Sex-age structure of patients with the first established diagnosis of malignancy of the maxillofacial region (Penza region,

2018-2019)

Bospacr

My>XunHbi

0-17 0 0
18-44 11 5
45-59 51 13
60-74 59 18
75-84 23 15

>85 2 2

s w s

Bcero My>KunHbi

0 0 0 0
16 16 1 17
64 76 7 83
77 9% 24 120
38 13 12 25
4 1 6 7
199 202 50 252

HULE NMOBTOPHO BbIMOJHAKT GUOMNCUI0 HOBOOOPA30Ba-
HUA, 1 NPY NCCeoBaHMY NpenapaTta natomopdonoru-
yeckas cniy0a faeT 3aK/oUueHne O 3/1I0KaYeCTBEHHOCTU
npouecca. B Taknx cnyyasnx nayueHTa, B COOTBETCTBUM C
MopaaKoM, MOBTOPHO HANPaB/IAT K BPayy-OHKOJIOTY.

Mpwu peLieHr BONPOCOB PafVKaNbHOrO JIeUeHMs na-
unentoB ¢ 3HO YJIO Bo3HMKaeT npobnema peabunvta-
uum 6ONbHBIX NOCJe AeCTPYKTUBHBIX OrnepaLuii ¢ nocse-
ZyoLWMM BO3BPALLEHVEM K MOTHOLEHHOW XU3HU 1 TPYAY.
3710 Npob6sieMa BOCCTAHOBEHUSA CIN3UCTON OBONOUKA 1
MAFKOTKaHHOTO KOMMOHEHTa, BOCCTAHOBJIEHWA CTPYKTYP
NMLEBOro Yepena, OAHOMOMEHTHOTO VI OTCPOYEHHOTO
PEKOHCTPYKTUBHOTO NleueHus. MonHaa aHaToMO-OyHK-
LMOHaNbHasA peabunmTauma B KpaTJyanwime CpoKkm nocne
yaaneHua Omnyxonv sBASETCA MpeanouTUTeNIbHOW Ans
obecneuyeHVA KauecTBa XN3HU GONTbHOTO.

MpoBeaeHMe PEKOHCTPYKTUBHO-BOCCTAHOBUTEbHbIX
onepaunn B MeANUNHCKUX yupexaeHnAax lNeH3eHcKon
06MacT HEBO3MOXHO BCNEACTBME OTCYTCTBUA MOA-
FOTOBJIEHHbIX CMELMannCTOB U Heobxoanmon MaTtepu-
anbHO-TEXHMYECKON 6a3bl. EOMHCTBEHHBIM pelleHnem
[aHHOIO BOMPOCA /s MALMEHTOB Ha NPOTSXKEHWN ANN-
TeJIbHOTO BPEMEHM ABMANOCh obpalleHre 3a MeanLVH-
CKOI MOMOLLbI0 B MeVLMHCKUE OpraHuM3auumun Apyrux
PErVIOHOB, OAHAKO, HE BCE HYXKAAMLWWMECs MeNn TaKyo
BO3MOXHOCTb.

B cootBetcTBUMM € npukazom MuHuCTepCcTBa 3gpa-
BooxpaHeHua Poccuiickon Oepepaumn ot 19.02.2021
N2 116H (3aperucTtpmpoBaH MUHWUCTEPCTBOM OCTU-
umn Poccunckon Pepepaunm 01.04.2021 N2 62964) c
01.01.2022 BcTynuT B AencTBme HOBbIN NopAaoOK OKasa-
HUA MeANLMHCKOWN MOMOLLM B3POCTIOMY HaCeNIeHUIo Npur
OHKoONornuecknx 3abonesaHusax. MopafoK BbICTPOEH
Takum o6pa3om, UToObl NALMEHT CMOT B MAaKCMMasbHO
KOPOTKME CPOKM MONYyYUTb HEOOXOAUMYIO MOMOLLb BHE
3aBMCMMOCTM OT MecTa ero npokmeaHua. Cneynanmsu-
pOBaHHas MeAuLUMHCKas MOMOLLb [O/KHa CTaTb bonee
OOCTYMHON M MaKCUMaNIbHO MPUONIVXKEHHON K MecTy
XKUTENbCTBA 3@ CYET rPAMOTHO BbICTPOEHHOW CUCTEMbI
MapLpyTM3aumm ¢ MoMeHTa nopospeHmsa Ha 3HO po
ee nony4yeHua. Kpome Toro, CTporo pernaMmeHTMpoBaH
CPOK NosyyeHna MeanLnHCKor nomowu. BeegeHol egu-
Hble TPebOBaHUA K MeAULNHCKUM OpraHn3auumam, oka-
3bIBaOLLMM MOMOLLb OHKONIOTMYEeCKM 6OJIbHbBIM, B TOM
yrcne K UX MOLLHOCTU U CTpYKType. Jlloboe meanumy-
CKOe yupexfeHue, He3aBUCMMO OT GpOopMbl COOCTBEH-
HOCTW, NULUEH3MPOBAHHOE Ha OKa3aHue MNoMmoLlKM Mo
NPoOPUII0 «OHKONIOTKA», MOXET Ha 0OLNUX OCHOBAHUAX
y4yacTBOBATb B ee OKa3aHUM nauueHTy. B nonHom 06b-
emMe COXPaHAETCA BO3MOXKHOCTb OKa3aHUA MeauuuH-
CKO MOMOLWM MaumMeHTaM C OHKONIOrMYecKnMu 3abo-
NeBaHUAMN, HYXAAKLWMMCA B BbICOKOTEXHONOTMYHOM
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neuveHny, B depepanbHbIX MeQULUHCKUX LeHTpax. Pe-
rMamMeHTMPOBaH NOPAAOK OKa3aHUA TaKOro COBPeMeH-
HOro BMAa MOMOLLM, KaK KOHCYNbTALWUM Y KOHCUIIMYM C
NpUMeHeHVeM TenemMmeaUUNHCKUX TEXHOMOTUI Npu AUC-
TaHUUOHHOM B3aVMOAENCTBMN MEAULNHCKUX PabOTHU-
KOB Mex [y COOOI, UTo ABNAETCA KpaliHe HeobxoaMbIM
B HACTOALLMX YCIIOBUSIX.

Ha ocHOBaHMW HOPMAaTMBHbIX NPaBOBbIX akToB Mu-
HUCTePCTBa 34paBooxpaHeHus Poccuiickon QOepepaunn
C Lenbl ONTMMU3aUMX OPraHr3aLum OHKONIOMMYECKOM
nomouwm naumentam ¢ 3HO YJ10 B NeH3eHcKo obnactu
curTaem LenecoobpasHbiM:

1. OpraHusoBaTb B cTpykType [BY3 «[leH3eHcKanA
obnactHaa KnMHMYeckas 6onbHuua nm. H.H. Byp-
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Kozlov D.N. Photodynamic therapy and fluorescent diagnosis
of malignant tumors with the preparation photogem // Khirur-
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Smirnov V.V. Combination of fluorescent imaging and local
spectrophotometry in fluorescent diagnostics of early cancer
of larynx and bronchus // Kvantovaya Elektronika . - 2002. -
Vol.32(11). - p. 963-970.

10. Sokolov V.V, Chissov V.I, Filonenko E.V., Sukhin G.M., Yakubovs-
kaya R.l, Belous T.A., Zharkova N.N., Kozlov D.N., Smirnov V.V.

LEHKO» B YCNOBMAX [OHEBHOroO CTauMoHapa ue-
JIIOCTHO-NIMLEBOE XMPYPrUYecKoe oTaenieHne u
KabUHeT amMbynaToOpHON MeOWLMHCKOW MOMOLLU
Bpaya-yenCTHO-NIMLEBOrO XMpPypra, YTo Nno3Bo-
JINT NPOBOAUTb ANArHOCTUYECKME MEPOnpPUATUA
6e3 HeobXxoAMMOCTW roCnUTaNn3aL M NaLeHToB
B KPYI/I0OCYTOUHbIN CTaLMOHap;

BBecTu B WTaTHLINM COCTaB OTAENEHWSA YENOCTHO-
nuueson xupyprum BY3 «[leH3eHckaa obnacT-
Hasl KnvHu4yeckas 6onbHuua um. H.H. BypaeHko»
LOMKHOCTb MacTUYECKOro XmMpypra, 4to no3Bo-
JINT BbIMONHATb PEKOHCTPYKTUBHO-BOCCTAHOBU-
TenbHble onepaunn nayneHtam ¢ 3HO YJ10 nocne
paanKanbHOro nevyeHus.
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Tpe6oBaHua K othopMneHuto cTaTeii

TPEBOBAHMA K OPOPMITIEHMIO CTATEM

acTose npaBusia pa3paboTaHbl B COOTBETCTBUN

¢ «<EQuHbIMKU TpeboBaHUsAMM K pyKONMCAM, npea-

CTaBAsieMbIM B OVMOMELVLMHCKME >KYPHAsbl»,
KOTOpble pa3paboTaHbl MeXayHapOoA4HbIM KOMUTETOM
pPefakToOpOoB MeAMLMHCKMX XypHanos (International
Committee of Medical Journal Editors).

MpepcTtaBneHHble B paboTe [daHHble  [OMKHbI
ObITb OpurvHanbHbiMKW. He ponyckaetcs Hanpasne-
Hue B Pepakuuio paboT, KOTOpble yXe HameuvaTaHbl
WA MNocnaHbl gns nybnukaumm B Apyrue pegakuuu.
OTBETCTBEHHOCTb 3a MpefoCTaBleHNe MaTepurasnos,
MOJIHOCTBIO UM YACTUUYHO ONYOIMKOBAHHBIX B IPYrOM
neyaTHOM mM3paHum, HecetT ABTop. Bce HanpaBneHHble
B Pepakuwnio MypHana pykonucm npoxopAaT NpoBepKy
CUCTEMON «AHTUMNNArMaT», B COOTBETCTBMM C TpeboBa-
HusMY KypHana OpurMHanbHOCTb CTaTbU JOJIXKHA ObITb
He meHee 70%.

Cratbu B Pepakuuio XypHana nogatot yepes dopmy
Ha cante MypHana www.pdt-journal.com. [na storo
ABTOpY, OTBETCTBEHHOMY 3a KOHTakTbl C Pepakuwnen,
Heob6xoA4MMO MPOWTU NpoLedypy pernctpauun, nocse
yero nofABMAETCA TEXHWYECKada BO3MOMHOCTb Hamnpa-
BUTb CTaTblo B Pefakuumio uepes crieuuranbHyio Gopmy.
®opmar 3arpyxaemoro ¢arna doc. unu docx.

MeTazaHHble HEOOXOAVMMO AOMOSIHUTENIbHO BHECTY B
OTAEbHYIO SNIEKTPOHHY0 GopMy.

[ononHutenoHo  oTAenbHbIMU  dannamn  nNpo-
CUM 3arpy3uTb PUCYHKM (B TOoM uucne rpaduku),
ucnonb3ywlmecsa B cTatbe, B dpopmarte tiff,, eps., cdr. c
K03pPrLMEHTOM CKaTMA He MeHee 8 C pa3speLleHnem
300 dpi npu pa3mepe He MeHee 6 X 9 cMm, jpg. unu jpeg.

TekcT cTaTby HabupaeTca B TEKCTOBOM pefaKTope
(Microsoft Word) kernem 12 nyHkTOB uepe3 1,5 nHTep-
Bana, »kenatenbHo wpuptom Times New Roman Cyr,
nepeHoC CNoB He genaetcA. Pa3mepbl nonen: BepxHee
n HuxKHee — 20 mm, nesoe - 30 mm, npasoe — 20 mMm.
A63auHblli otcTyn — 10 Mm.

PekomeHayeMblli 06beM CTaTby, BKIIOYasA TabnuvLbl 1
nutepatypy — B npegenax 12-15 ctpaHuy ¢opmata A4.
Bce cTpaHuLbl LOMKHBI 6bITb MPOHYMEepPOBaHbI (Hymepa-
UMA CTPAHUL HAYMHAETCA C TUTYNIbHOW).

OpuvrvHanbHble CTaTby COMACHO OOLIENPUHATBHIM
MeXAYHapOAHbIM MpaBuiamM AOMKHbI cofepaTtb crie-
Aylolre pasgenbl: TUTYNbHAA CTpaHWUa, BCTYMJEHME,
MaTepuasnbl 1 MeTofbl (MOXHO MO OTAENbHOCTHN), Pe3ysb-
TaTbl, 06CY>KAiEHWE, 3aKIIIOUEHE, TTepaTypa.

TuTynbHaA cTpaHULUa JOMKHa CoOaepKaTb:

® Ha3BaHMWe CTaTbM (BblpaBHMBaAHME MO LEHTPY,
3arnaBHble OyKBbl);

* UHMUKManbl 1 GaMUIMIO KaXXgoro aBTopa (BblpaBHY-
BaHVe Mo LeHTPY);

® Ha3BaHWA OpraHv3auuii, B KOTOpPbIX paboTatoT
aBTOpbI (ecny aBTOp paboTaeT v BbIMOSHAN MUCCTie-
LOBAHMSA B HECKOJIbKMX OPraHn3aLusx, XenaTenbHo
YKa3blBaTb Ha3BaHWsA BCEX OPraHU3aLmi), ropoga u
CTpaHbl (BblpaBHVIBaHKE MO LIEHTPY, Ha3BaHWA opra-
HM3aLMI JOMKHbI ObITb aHbl B COOTBETCTBMM C IaH-
HbiMY nopTana e-library, B ciyyae HeckonbKumx opra-
HM3auMn nepep Ha3BaHMeM KaX[oWn YKasblBaeTcA
NopsAAKOBbIN HOMEpP B popmMaTe BEPXHErO UHAEKCA
1 nocsie GaMuInMm Kaxkgoro aBTopa Tak»Ke BEPXHUM
WHOEKCOM 0603HauyaeTcsi ero MpPUHAAIEXHOCTb K
onpepenieHHo opraHr3aLumM U OpraH1M3aunam);

* pe3ioMe CTaTbl B HECTPYKTYPVPOBAHHOM Buie
(6e3 BblaeneHUs OTAENbHbIX Pa3nesnioB) 06beMoM
150-200 cnos;

* Knwoyesble cnoBa (5-10 cnos);

® KOHTaKTHYI0 MHbOPMaLuio AniA 06LeHUs YnTaTenen
C OTBETCTBEHHbIM aBTOPOM A5 NyOnunKauum B CBO-
6ogHOM pocTyne (e-mail);

® (CCbIIKY Ha CTaTblo 4J1A LUTUPOBAHUS.

Ha aHrnuiickom A3bike Heobxogumo npony6nupo-
BaTb: pamMunvio 1 MHMUMANbl aBTopa(oB), Ha3BaHMe CTa-
TbU, aHHOTALMIO, K/OUYEBbIE CJI0BA.

B TekcTe cnepyeT UCMNonb30oBaTb TONIbKO 0OOLWenpu-
HATble coKpalleHusa (abbpeswmatypbl). He cnepyeT npu-
MEHATb COKpALLEeHMA B Ha3BaHUW CcTaTbu. [MonHbIN Tep-
MWH, BMECTO KOTOPOIrO BBOAWTCA COKpaLlleHwue, ciegyet
pacwmndpoBbIBaTL NPU NEPBOM YNOMUHAHWMN €r0 B TEK-
cTe (He TpebyioT pacmMdPOBKN CTaHAAPTHbIE eAVHMLb
N3MepeHna N CUMBOJIbI).

Mpu npeacTaBneHUN pesynbTaToB CTaTUCTUYECKOTO
aHanv3a fJaHHbIX 06s3aTenbHbIM ABMSETCA YKa3aHue
MCMONb30BAHHOIO MPOrpPaMMHOro MNaketa 1 ero Bep-
C1K, Ha3BaHWUI UCMONb30BAHHbIX CTAaTUCTUYECKNX METO-
[OB, NpUBELeHNe ONUCaTENbHON CTAaTUCTUKN N TOUHbBIX
YPOBHEW 3HAUMMOCTV MPU NPOBEPKE CTATUCTUUYECKMX
runotes. [1na OCHOBHbIX pe3yNnbTaToB MCCefoBaHWA
peKoMeHAyeTCA PaccUnTbiBaTh JOBEPUTESNIbHbBIE UHTEP-
Basibl.

EauHnLbl n3mepeHna Gpu3MUeCcKnx BeNNYUH, rema-
TONornyeckre, broxmmmuueckne v Apyrue rnokasartenu
BE/INYMH, MPUMEHsIEMble B MedWLVHE, OOJXKHbI npes-
CTaBNATbCA B €4VHULLAX METPUYECKON cncTembl (Mexay-
HapogHown cuctembl eguHny — CU). Mpun Ha3BaHUK pas-
JINYHBIX COEAMHEHUN HeoOXOAMMO WCMOb30BaTb Tep-
muHonoruto UIOMAK.

Tabnuupl, PUCYHKN 1 TEKCT JOMKHbI OMONHATb JpYr
Zpyra, a He [y6nmpoBaTb.

Ncnonb3yembii B CTaTbe MANOCTPATUBHBIN MaTepuan
(boTorpaduu, pucyHKU, YepTeXxu, ArMarpaMmbl) LOJKeH
ObITb KOHTPACTHbIM, PUCYHKM — YeTKumn. Ha mrukpodo-
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Torpadurax HeobxoANMO yKa3zaTb MeTO[ OKPACKN, YBENU-
yeHue. Bce nognucuy, ucnonbsyemble B CXxeMax, rpadpukax
W T.0., @ TaKXKe Ha3BaHUsi PUCYHKOB [JOKHbI ObITb Mpoay-
6nMPOBaHbI Ha AHITIMIACKOM A3bIKe Yepes “/".

Tabnvubl N PUCYHKN HYMEPYIOTCA B COOTBETCTBUU C
NMopsaAKOM UX UUTUPOBaHUA B TekcTe. Kaxgaa Tabnuua
[OJIXKHA MMETb KPaTKOe Ha3BaHMWE N UMETb CCbISIKA B TeK-
cTe. 3aronoBKu rpad AOMKHbI TOUHO COOTBETCTBOBATD X
cofepaHuto. Micnonb3oBaHHble B TabnyiLe COKpaLleHus
nogyiexaT paclndpoBKe B KOHLLE TabnmLbl.

Bbubnvorpadus nomkHa 6bITb NPrBEAEHA B KOHLE CTa-
Tbu 1 opopmieHa B cootBetcTBUM ¢ FTOCT P 7.0.5-2008,
B CAaMOM >Ke TeKCTe cJieflyeT yKa3blBaTb TONIbKO HOMep
CCbINIKM B KBaApaTHbIX CKoOKax undpamu. CCblikn Hyme-
pytloTcA B nopsagKe UMTUPOBaHuA. B cnucok nutepatypsl
He BKJIIOYaloT Heony6nmKoBaHHble paboTbl. He gonycka-
0TCA CCbINIKM Ha fuccepTauum, Te3ucbl, COOpHUKM KoHbe-
peHunin n aBTopedepatbl AUCCEPTALNIA.

3a TOYHOCTb 6UbNMOrpadun HeceT OTBETCTBEHHOCTb
ABTOp.

Mprmep opopmneHmsa Cncka NUTepaTypbl:

1. MunpoHoB A.O. DoToanHamuyeckasa Tepanusa — HOBbIN
3bbEKTMBHBIN METOL ANArHOCTUKM 1 IeYeHns 3/10-
KauecTBeHHbIX onyxoneli // CopocoBckuii obpaszoBa-
TeNbHbIV XKypHan. — 1996. - N2 8. — C. 32-40.

2. KapmakoBa T.A., ®unoHeHko E.B., ®eodaHor A.B. n
COaBT. [IMHaMVKa HaKOMMeHUst W pacnpegeneHue
AJK-nHAyLumpoBaHHOro npoTonopoupuHa IX B TKaHM
6a3aNibHOKNETOYHOro paka // Poccuiickun brotepa-
neBTMYeCKNI XKypHan. — 2006. - T.5, N2 1. - C. 26.

3. Oyt K. CBoboaHble pagukanbl B 6uonoruu // nep.
caHr. - M.: Mup, 1979.-T. 2. - C. 96 — 150.

4. Castano A.P.et al. Mechanisms in photodynamic ther-
apy: part one - photosensitizers, photochemistry and
cellularlocalization // Photodiag. Photodynam. Ther. -
2004.-Vol. 1. - P.279-293.

Bce cTatbu, noctynaiowme B pefakuuio, MPOXo-

OAT MHOFOCTYMeH4YaToe peLeH3MpPOoBaHWE, 3ameyaHuns

Tpe6oBaHus K othopmneHnto cTaTeii

peLeH3eHTOB HanpaBnsaTca ABTOpY 6e3 yKasaHna UMeH
peueH3eHTOB. [locne nofayvyeHuA peueH3un U OTBETOB
ABTOpa peakosnnerus NpuHUMaeT pelleHne o nybnuka-
Unn (U1 OTKITOHEHWI) CTaTbW.

Pepakuusa octaBnseT 3a co60i NpaBo OTKNOHUTb CTa-
TblO C HAaMpaBNEHVEM aBTOPY MOTVBUPOBAHHOIO OTKa3a
B NUCbMeHHoW dopme. OuepenHOCTb Nyb6nvKaumuy cTa-
Tell yCTaHaB/IMBAETCA B COOTBETCTBUM C PELAAKLMOHHbBIM
MIaHOM U3[aHUsA XypHana.

Pepakuusa xypHana ocTaBfisieT 3a Co60l NpaBo COKpa-
WaTb 1 pefakTMpPOBaTb MaTepuanbl cTatbu. Hebonbline
NCMPaBNIEHNA CTUINCTUYECKOTO, HOMEHKIIATyPHOro Uin
bopmanbHOro xapaktepa BHOCATCA B CTaTbio 6e3 corna-
coBaHusi ¢ aBTopom. Ecnu ctatba nepepabatbiBanacb
aBTOPOM B MpoLiecce NOArOTOBKU K Ny6/MKaLmm, faTon
MOCTYMN/IEHNA CYUNTAETCA AEHb NMOCTYIJIEHNA OKOHYATESb-
HOrO TeKCTa.

My6nukauua ctatel B KypHane 6ecnnaTtHas.

MNopaBasa ctatbio B Pepakumio »KypHana, ABTop nog-
TBEepXZaet, uto Pepakuum nepepaeTca 6GeccpouHoe
npaBo Ha odopmrieHue, nsgaHue, nepegavy MypHana
C onybnuKoBaHHbIM MaTepuanom ABTOpa Ans Lenen
pedeprpoBaHua cTaTel U3 Hero B NoObix basax AaHHbIX,
pacnpocTtpaHeHne KypHana/aBTOPCKUX MaTepuanos B
MeyaTHbIX 1 SNIEKTPOHHbBIX N3AaHNAX, BKITIOYas pa3meLle-
HMe Ha BblOpaHHbIX NMMH0 co3aaHHbIX Pepakumen cantax
B ceTu VIHTepHeT, B Luenax goctyna K nybnukauum noboro
3aMHTEPECOBaHHOro N1ua 13 nboro mecta n B noboe
BpEeMs, MepeBOA CTaTby Ha Nobble A3bIKM, U3JaHUe opu-
rMHana v nepeBofoB B JVOOM BUE 1 pacnpoCTpaHeHne
Mo TEPPUTOPUMN BCEFO MUPa, B TOM YMCIie Mo NOAMNUCKE.
ABTOp rapaHTUpPYeT, UTO CTaTbA ABMAETCA OPUTMHaNIbHbIM
npousBefeHneM 1N NCNONb3oBaHMe Pepakumen npepo-
CTaB/IEHHOTO VM aBTOPCKOrO MaTtepuarna He Hapywwut
npaB TPETbUX ML,

MpumeyaHue. NMpeAcTaBAEHWE CTaTbl AAA MyOAUKALMK
B XYypHaAe noppasymeBaeT cornacue ABTopa(oB) ¢ ony-
6AMKOBaHHbIMU MpaBUAAMMU.
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CBETOBOTO N3My4eHUA

hm
PY No OCP 2012/13043 oT 03.022012 1.
> KOHLEHTPAT 4719 NpUro eHUs pPacTBOPa ANa UHMY3N

«OOTOANTASNH®» npumeHseTca ana GnoopecLeHTHON ANAarHOCTUKN N OTOANHAMUYECKOK
Tepanun OHKONOrMUYecKnx 3a60neBaHmni pas3nnyHbiX HO3010rMUeCcKux opm, a Tak Xe naTono-
MM He OHKONTIOTMUYECKOro XapaKTepa B CneayoLmx 06nacTax MeauLMHbI:

& nepmaronorus &  odransmonorus

&  runekonorus &  tpasmatonorus

@  yponorus n opToneaus

@  Topaxanbhas &  kom6yctnonorus
XUpyprus &  rHoiHas

&  cromatonorus Xupyprus

&  Heipoxupyprus & anrvonorus

B cooTsetcTtBuM ¢ npukasamy MAHNCTEPCTBA 3[JPABOOXPAHEHWSA PO:

Mpuka3z NO 1629H oT 29 fekabps 2012 1. «06 yTBEPHAEHNY NepeyHs
BW[10B BbICOKOTEXHOMOTMYHOWN MEAVLIMHCKOM NOMOLLA»

Mpwrka3 N2 915H oT 15 HOA6pA 2012 . «O6 yTBEPX/AEHMM NOPsAAKa
OKa3aHMA MeJULMHCKOW NOMOLLM B3POCAOMY HaCeNeHuo
no NpoMuo ,,0HKONOrnNs"»
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