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Clinical application of neodymium magnetic instruments

for the removal of foreign bodies in blind wounds
Viktor V. Shvediuk, Nikita E. Elin, Ilya I. Dzidzava, Evgeniy E. Fufayev, Oleg V. Barinov

Military Medical Academy, Saint Petersburg, Russia

A feature of modern military conflicts is the high frequency of shrapnel wounds. The search for foreign bodies, even under
X-ray navigation, can be technically difficult, lengthy, and not always successful. Most injuring objects have ferromagnetic
properties.

AIM: The purpose of the study: to evaluate the effectiveness of removing ferromagnetic foreign bodies from blind wounds
using neodymium magnetic instruments.

MATERIALS AND METHODS: Instruments based on a neodymium magnet for removing foreign bodies and a technique for
their use have been developed. An analysis was made of 45 operations where traditional instruments were used and 75 opera-
tions using original magnetic instruments. Of these, in 40 cases of blind wounds, foreign bodies were removed from the soft
tissues of various areas, and in 35 cases, foreign bodies were removed during videothoracoscopy operations for blind penetra-
ting chest wounds. The criteria for evaluating the effectiveness of the method were the duration of the operation, the duration
of work with the X-ray unit, and the number of detected and removed foreign bodies in a fixed period of time.

CONCLUSION: High efficiency, simplicity, accessibility, minimal invasiveness of the developed instruments have been
proven. Neodymium magnets made it possible to reduce the time of radiation exposure and the duration of the operation, to
increase the efficiency of removing ferromagnetic foreign bodies. The use of original instruments makes it possible to detect
80% of foreign bodies in 10 minutes, and within 30 minutes remove 90% of foreign bodies from the soft tissues of the wounded.
With videothoracoscopy, the time of fluoroscopy was halved, and the total duration of the surgical intervention was reduced
by 40%.

Keywords: blind wounds; explosive wounds; fluoroscopy; foreign body; neodymium magnet; surgical treatment of wounds;
videothoracoscopy.
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OnbiT npuMeéHeHna HeoAUMOBLIX MarHUTHbLIX
UHCTPYMEHTOB ANA yaaneHUsA UHOPOAHDbIX TeJl
npu cnenbiX paHeHUuax

B.B. Weeatok, H.E. Enun, W.W. [13nn3aBa, E.E. Oydaes, 0.B. bapuHos

BoeHHo-MeauunHcKas akapemus, CaHkT-letepbypr, Poccus

OcobeHHOCTbH COBPEMEHHBIX BOEHHBIX KOH(JIMKTOB SBNSETCA BbICOKAs YaCcTOTa OCKOJIOYHbIX paHeHUNA. [TOUCK MHOPOLHbIX
TeN, JAXe Moj, PeHTTeH-HaBuraumen, ObIBaeT TEXHUYECKM CIOXKHBIM, AJIMTENbHBIM U He BCErfa ycrnelwHbiM. bonbwnHCTBO
paHALLMX 00beKToB 061afaloT peppoMarHUTHBIMKU CBOACTBAMM.

Lleny uccnedosanus: oueHnTb 3GMEKTUBHOCTL YaaneHUs heppoMarHUTHbIX MHOPOLAHBIX TeN U3 CAenbiX paH ¢ UCMofb30-
BaHWEM HEO[MMOBbIX MarHUTHbIX MHCTPYMEHTOB.

Mamepuanel u Memodsl. Pa3paboTaHbl MHCTPYMEHTbI HA OCHOBE HEOAWMMOBOI0 MarHuTa A yAaneHusi MHOPOAHbIX Ten
1 MeTOAMKa UX NpuMeHeHus. MNpoBefieH aHanu3 45 onepaumii, rae UCMob30BanMCh TPAAULIMOHHBIE MHCTPYMEHTI, U 75 one-
pauuii C MPUMEHEHWNEM OPUTMHAMBHBIX MarHUTHBIX MHCTPYMeHTOB. Mpu 3ToM B 40 cnyyasix crenbix paHeHWI MHOPOAHbIe Tena
U3BJIEKANIUCh U3 MATKUX TKaHEN pa3nnyHbix obnacten, a B 35 HabMoAEHMAX MHOPOLHbIE TeNla YAANSAMCH B XOA€ BUAEOTOpa-
KOCKOMMYECKWX ornepauui No NoBOAY CrenbiX MPOHUKAIOLLMX paHeHun rpyau. Kputepusamu oueHku addeKTUBHOCTU MeToaa
ABNANMCH SJMTENBHOCTb OMepaLmu, MPOACIIKUTENBHOCTb PaboThbl C PEHTFEHOCKOMUYECKOI YCTAaHOBKY U KONIMYECTBO 0bHapy-
JKEHHBIX 1 yAaNeHHbIX UHOPOAHBIX TeN 338 QUKCMPOBaHHbIN NPOMEXYTOK BPEMEHM.

3arnoyenue. [loKasaHbl BbICOKas 3QQEKTUBHOCTb, NPOCTOTA, JOCTYMHOCTb M MalOMHBA3MBHOCTb pa3paboTaHHbIX MH-
CTPYMeHTOB. HeofMMoBbIE MarHUThl MO3BOJIMAIN COKPATUTL BPEMS JIYYEBOI Harpy3Ku U SJIMTENBHOCTL OMepaumuu, a TaKkKe
yBenMuUTL 3GPEKTUBHOCTb yaaneHns GpeppoMarHUTHLIX MHOPOAHLIX Tesl. Mcnofb30BaHWe OpUrMHANbHBIX MHCTPYMEHTOB Mo-
3sonisieT 06HapyuTb 3a 10 MuH 80 % mHoponHbIX Ten u B TedeHne 30 MuH yaamuTb 90 % MHOPOAHBIX TeN U3 MArKUX TKaHel
paHeHoro. py BMAEOTOPAKOCKONMM BLBOE COKPATUIOCh BPEMS PEHTTEHOCKONMM, @ 00LLias NPOAOMKUTENBHOCTL ONepaTuB-
Horo BMeLLaTenbcTBa — Ha 40 %.

KnioueBble cnoBa: B3pbiBHbIE PaHEHMs; BUAEOTOPAKOCKOMUSA; WHOPOLHOE Tesi0; HEOAMUMOBbIA MarHuT; OrHecTpesbHble
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BACKGROUND

The high frequency of shrapnel wounds is a special
characteristic of modern military conflicts [1]. In real life,
warfare tactics is based on the use of massive concen-
trated artillery strikes (high explosive fragmentation pro-
jectiles, shrapnel and cluster munitions, close combat an-
tipersonnel weapons, etc.) against enemy manpower [2].
The use of heavy weapons and remote means of fire
damage causes an increase in wounds in the limbs [3].
With such injuries, the probability of a soldier returning
to duty is high. For example, in closed multifragmen-
tary fractures of the lower leg, the period of tempo-
rary disability without complications should not exceed
5—6 months [4]. The presence of foreign bodies (FBs) in
soft tissues is accompanied by clinically significant in-
flammatory processes in 40% of cases [5]. They can sup-
port the infectious process, cause neuropathy and pain,
disrupt the functioning of active body segments, such
as the hand, foot, and joints, lead to cosmetic defects,
and cause delayed bleeding, bedsores, and other organ
damage [6]. FBs in soft tissues of the body can “escape”
from the instruments and be located in hard-to-reach and
blind places, which increases the duration of surgery.
FBs weighing 3.0-10.0 g are classified as large and
have the greatest clinical significance. Smaller FBs
rarely cause significant functional impairment, particu-
larly large ones (>10.0 g), and are easily identified and
removed during surgical treatment of wounds manually
and with conventional instruments [7]. FBs in the lungs
>10 mm must be removed [6]. Modern ammunition uses
Russian-made C60 steel or its equivalent made in the
USA, shell steel SAE1340, and other alloys containing up
to ~98% iron, which have ferromagnetic properties [8].
The search for FBs, even under X-ray control, can be
technically difficult, long-lasting, and not always suc-
cessful [1]. Surgical clamps, tweezers, and Volkmann's
spoon are usually used to remove injuring projectiles
in shrapnel wounds [9]. However, FBs in soft tissues
can “escape” from the instruments and be located in
hard-to-reach and blind places, increasing the duration
of surgery [8].

In 1624, in Bern, Wilhelm Fabry, the outstanding sur-
geon and founder of scientific German surgery, first used
a natural magnet to remove a metal fragment from the
cornea. The widespread use of magnets in medicine be-
gan after the invention of electromagnets in 1825 [10].

Neodymium magnets (NM) were invented in 1982.
Owing to their high strength, compactness, and low “de-
magnetization,” they have started to be widely used [11].
The first report on the application of NM for medical ma-
nipulations was in 2021. Patakhov et al. patented a mag-
netic probe, i.e., a device based on a magnet attached
to the end of a flexible endoscope, and proposed it for
extracting foreign ferromagnetic objects from wound
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tracts and cavities [12]. However, the device is complex
and large, and no studies have reported its use in mili-
tary field surgery, and to date, no papers have reported
other NMs. In clinic practice, a method for magnetic digi-
tal diagnostics and extraction of magnetic bodies and a
flexible magnetic extractor (FME) were developed, and
the high efficiency of their use in experiments has been
demonstrated [9, 10, 13]. Convenient, minimally invasive,
and effective methods of digital magnetic diagnostics
and extraction have been developed. Digital magnetic
diagnostics require magnets 12-15 mm in diameter and
3-5 mm thick and placed under the glove on the distal
phalanx of the surgeon’s finger. For minimally invasive
removal from complex, deep wounds, FME is conve-
nient in the form of a cylindrical NM inserted into the
drainage tube end, with a diameter of 5-7 mm and a
length of 10-15 mm for small wounds and a diameter
of 10 mm and a length of 15-30 mm for large wounds
[9, 10, 13].

The study aimed to evaluate the efficiency of remov-
ing ferromagnetic FBs (FFBs) from blind wounds using
NM instruments.

MATERIALS AND METHODS

Study design

To evaluate the clinical efficacy of magnetic instru-
ments, 65 patients with blind soft tissue injuries were
distributed into three groups depending on the method of
FB removal. In group 1, the search and removal of FBs
were performed by traditional methods, that is, manually
and with the use of general surgical instruments (probes,
clamps, tweezers, and Volkmann's spoon). In group 2,
FFBs were detected and removed using the proposed
digital diagnostic method along with conventional instru-
ments. In group 3, manipulations were performed with a
FME and conventional tools.

To determine the homogeneity of the groups, such
criteria as age, body mass index, average area of exist-
ing wounds, and duration from the time the wound was
incurred to the start of the surgery (rounded to the near-
est day) were used. The characteristics of the groups of
wounded individuals are presented in Table 1.

Table 1 indicates that the groups are not statisti-
cally different (p > 0.1). Fifty-five cases of treatment of
wounded individuals with blind penetrating chest wounds
were examined. An endoscopic magnetic extractor was
used in 35 patients. Table 2 presents the characteristics
of cases of penetrating chest wounds.

Eligibility criteria

Patients with blind wounds of soft tissues of all body
areas and patients with penetrating chest wounds were
studied. Patients with penetrating abdominal injuries
were not included in the study.
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Table 1. Comparative characteristics of wounded individuals with blind wounds of soft tissues

Number of Age, years M + SD BMI, kg/m?M + SD Sav. wounds, mm? Prescription of injury,
Group | wounded (Range) (Range) M+ SD (Range) days M+ SD (Range)
individuals 9 9 § 9 ys M= g
1 25 31375 228+1.0 1080.9 + 603.52 3+20
(19-47) (21.5-26.1) (78.5-2642.08) (1-9)
2 22 31.7+7.8 227 £1.0 1053.29 + 673.29 31+138
(20-45) (19.9-25.1) (200.96-2827.43) (1-8)
3 23 31.1+7.8 22110 1019.6 + 605.3 29+18
(18-5) (19.9-24.6) (314-2463.0) (1-7)
p-value 0.936 0.991 0.888 0.993

Table 2. Clinical characteristics of patients with penetrating chest wounds

Number of cases, n

Patient groups

Removal of foreign bodies with traditional
tools and videothoracoscopy

Removal of foreign bodies using
an endoscopic magnetic extractor

Foreign body localization

Intrapulmonary location 12 18
In the mediastinum 5
Subpleural 4 6
In the free pleural cavity 3
Total 20 35
Indications for surgery

Coagulated hemothorax 15 24
Purulent complications 5 9
Foreign body near a large vessel - 2
Total 20 35

Study conditions
The study was conducted at the Department of Hos-
pital Surgery of the S.M. Kirov Military Medical Academy.

Study duration
The study was conducted from April 1, 2020, to April 1,
2023.

Description of medical intervention (research)

All patients underwent surgery. Antibiotic prophy-
laxis and anticoagulant therapy were initiated according
to local protocols and clinical guidelines. Surgical in-
terventions were performed in compliance with aseptic
rules, the protection of surgical personnel, and safety
of the patient from X-ray radiation. General anesthesia
was mainly used, whereas local and conduction anes-
thesia was used in 8% of cases of superficial soft tissue
wounds.

The NM was placed under a glove on the anterior sur-
face of the distal phalanx of the second or third finger
to diagnose the FFB localization and quickly and easily
remove it from tissues (Fig. 1).

DO https://doiorg/ 10.17816/ rmmar346674

The diameter of the NM was comparable to that of
the finger of 10-15 mm, with a thickness of 3-7 mm.
The position on the palmar surface provided the best tac-
tile sensitivity (Fig. 1a and 2a). The finger that is rarely
inserted into the tool rings was used. When the NM was
not needed, it was removed to the dorsal surface of the
middle phalanx of the finger (Fig. 1b and 2b), where it
did not interfere with surgical manipulations (Fig. 1b).
If the NM was no longer needed, the gloves were
changed, and the magnet was placed on the operating
table.

The magnetic digital technique (MDT) for wound re-
vision and search for FFB was performed according to
the digital examination protocol. To clarify the localiza-
tion of the injuring projectile located at a depth of up to
15 mm and to plan the approach, a finger was passed
over the skin to search for magnetic traction. Wound re-
vision was performed under anesthesia. If necessary, the
wound tract was expanded to the diameter of a finger,
then a finger was inserted into the channel, and its walls
and pockets were palpated. The FB was identified by the
sensation of attraction and subsequent resistance when
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the finger was removed. In difficult cases, when magnetic
traction was not detected, fluoroscopic navigation was
employed.

The technique of placing an NM under a glove was
used both for diagnosis and extraction of FBs. Small non-
fixed fragments, when examining the wound with a finger
with a magnet, were easily attached and removed from
the wounds. Without a magnet, they were not visualized
or palpated. The manipulations were minimally invasive
and did not require general anesthesia.

The FME included a cylindrical NM, fixed in a PVC
drainage tube of appropriate diameter, and an aluminum
wire conductor was inserted into the tube from the other
end to impart rigidity and the necessary shape to the in-
strument, which was often not necessary (Fig. 3). The di-
ameter of the device could vary depending on the wound
size and operated body part. The larger the diameter
and mass of the NM, the stronger the extraction force.
NMs with a diameter of 10 and a length of 15-30 mm for
large wounds and those with a diameter of 6 or 7 mm and
a length of 10-20 mm for small wounds were most com-
monly used. An aluminum wire conductor enabled accu-
rate control of the device and was not magnetized, which
excluded the distortion and weakening of the magnetic
field in relation to an FB. All components of the device
tolerated modern sterilization methods well.

FMEs were used in primary, secondary, and often re-
peated surgical treatments of soft tissues.

Wound revisions and search for FFB using FME were
performed in patients with deep wounds and large pock-
ets. Under general or local anesthesia, the tract was in-
spected with a probe or clamp to determine its direction
and diameter. If the FME diameter did not correspond to
the tract diameter, the latter was expanded in a sharp
or blunt method. An extractor was inserted into the tract
to search for magnetic traction. In technically difficult
cases, intraoperative fluoroscopy was performed. Tra-
ditional instruments were only used with fluoroscopic
navigation. Search efficiency was assessed by the ratio
of the number of foreign objects found in the wound per
10-min interval to the total number of FBs diagnosed be-
fore the surgery.

The technique for FFB removal using an FME involved
the formation of a channel of sufficient width for the in-
sertion of an FME and unhindered traction of an irregu-
larly shaped FB. An FME was inserted into the wound
tract, and if necessary, it was guided with the help of
a conductor. When a connection with the FFB was
achieved, it was extracted from the wound. In the case of
an FB tightly fixed in the wound tract, it must be mobilized
using Volkmann's spoon and clamps, and sometimes the
tract is further expanded with a clamp. An example of
FFB removal using an FME is illustrated in Fig. 4.

An FME has been successfully applied in video-as-
sisted thoracoscopic surgeries. The use of an aluminum
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a

Fig. 1. Use of magnets in the glove: a, working position;
b, idle position

|\

b
Fig. 2. Working with a magnet: a, a foreign body removed from
the wound tract, which was attracted to magnet placed inside the

glove; b, working with a surgical instrument (the magnet is moved
to the rear surface of the middle phalanx)

Neodymium magnet
PVC tube

2
i -
Aluminum conductor ]
a

\\\\ \
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i
Fig. 3. Flexible magnetic extractor: a, structure of the device;
b, flexible magnetic extractor in sterile packaging

wire rod to stiffen the instrument limited manipulations
in complex anatomical areas and did not allow significant
forces during manipulations to displace organs. An inno-
vative solution was the use of an endoscopic instrument
such as a guidewire. This NM-based device for thora-
coscopic surgeries was called an endoscopic magnetic
extractor (EME).

Figure 5 presents the scheme of the device. The de-
vice includes a cylindrical NM fixed in a drainage PVC
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c | d

Fig. 4. Intraoperative radiographs: a, foreign body located in the gluteal muscles of a wounded individual; b, connection of the magnetic
extractor, introduced through the wound tract, with a foreign body; c, d, extraction of a foreign body

T e

Fig. 5. Device for an endoscopic magnetic extractor based on a 5-mm clamp

tube with inner and outer diameters of 6-8 mm and
10 mm, respectively, and an endoscopic 5-mm grasp-
type clamp (or a Roticulator bendable clamp) was in-
serted into the tube as a guide wire at the other end.
The diameter of the magnet used was 10 mm, and the
EME was 20 mm long. The tube was 22-25 cm long.
All device components were available. Advantages over
FME include a comfortable grip and the ability of the
distal end to bend in the case of bendable Roticulator
clamps.

In the X-ray operating room, surgery was performed
under general anesthesia with artificial lung ventilation.
Under video control, the device was inserted into the
installed 10-mm trocar, and the organs were examined
according to a carefully elaborated plan in accordance
with the chest cavity anatomy and previous computed to-
mography data. The site of the most probable localization
of FFB was touched with a magnetic instrument. It was

Mediastinum

Fig. 6. Use of an endoscopic magnetic extractor in videothora-
coscopy
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determined by the felt or visualized attraction of the tool
to the organ or directly to the FB (Fig. 6). Then, the FFB
was extracted.

Outcome registration methods

Chronometry is the main method of recording results.
Time was rounded to the nearest minute. The diagnostics
efficiency was determined by the ratio of the number of
FBs found intraoperatively per 10-min interval to the to-
tal number of radiopaque bodies scheduled for removal.
To examine the speed of detecting FBs in the wound, the
number of detected FBs in a group of wounded individu-
als was summed up and divided by the total time spent
on finding the body. Similarly, the efficiency of FB re-
moval was determined in 30 min.

Statistical analysis

To compare the groups and results of the study, cal-
culations were made according to the Levine criterion
and one-way analysis of variance. Fisher's F-criterion
was evaluated using an Excel 2016 spreadsheet.

RESULTS AND DISCUSSION

Main results of the study

To examine the rate of FFB detection in the wound,
the number of detected FBs was summed up and divided
by the total time spent on manipulation in patients, de-
pending on the search methods.

To assess the rate of FB detection in the wounds, cas-
es with their shallow location were investigated. The time
from the start of the manipulation to detection (groping
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Table 3. Characteristics of the digital magnetic method for diagnosing FFBs based on their surface localization

Total number of FFBs Total time spent for Speed of detection,
Methods Group L . )
detected manipulations, min body/min
Traditional 1 4 45 0.1
MDT 2 7 1.2
MDT + fluoroscopy 2 8 4 2.0

Table 4. Efficiency of methods for detecting ferromagnetic foreign bodies in wounds

Total number of foreign Number of bodies detected in the wound per
Methods, ; ; 10 mi
; . Group bodies for removal in all min
number of manipulations .
patients before surgery n %
Tra(_iitio_nal + )S—ray 1 27 7 318
navigation (n = 19)
MDT (n=12) 2 15 9 66.7
MD_T + X-ray navigation 9 12 10 750
(n=10)

Table 5. Comparative clinical characteristics of the efficiency of using traditional methods for searching for ferromagnetic foreign

bodies and FME
Methods Group Number of FFBs Removal eff_iciency
before surgery removed per 10 min, %
Cl* + Rg™ ! 15 5 333
FME*** 3 8 5 62.5
FME + R 3 15 13 80.0

Note. * Conventional method (clamps, tweezers, Volkmann’s sharp spoon, etc.); ** X-ray navigation; *** FME.

with a finger or other instruments or magnetization of the
FFB) was considered. Comparative characteristics of the
methods in terms of the time spent on manipulation are
presented in Table 3.

Thus, MDT alone can rapidly diagnose FFB, one FB per
minute. In simple clinical cases with surficial localization,
the use of the method in combination with X-ray naviga-
tion helped increase the speed of finding FFB by up to
two FBs per minute.

The diagnostic efficiency was determined by the ra-
tio of the number of FBs revealed per 10-min interval
to the total number of radiopaque bodies scheduled for
removal. If the search time exceeded 10 min, it was con-
ditionally considered that the body was not present in
the wound. Comparative characteristics of the efficiency
of methods for detecting FBs in wounds are presented
in Table 4.

Thus, MDT alone showed high efficiency in diagnos-
ing FFB (66.7%). In combination with X-ray navigation,
it can detect 75.0% per 10 min, which is much better than
conventional methods (31.8%).

Table 5 presents the results of the efficiency of de-
tecting FFB using an FME in comparison with conven-
tional methods.
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Thus, the use of an FME alone showed a higher ef-
ficiency in diagnosing deeply located FFBs (62.5%) than
conventional methods with X-ray navigation (33.3%).
The efficiency of an FME in combination with fluoroscopy
increases up to 80%.

Focusing on time costs, the FME greatly simplified
and accelerated the diagnostics process. The elementary
force of attraction allowed the surgeon to feel literally
the FFB with his/her hands, because the instrument “was
attracted” toward the FB.

In deep wounds, FB removal was performed with
X-ray navigation. The efficiency of the extraction of FFBs
using FME in comparison with the conventional method
for a 30-min interval is presented in Table 6.

Thus, the use of an FME for FFB extraction showed
a high efficiency of 75% even without fluoroscopy.
In combination with fluoroscopy, the effectiveness of the
technique increased to 93%.

The FME did not require wide incisions and allowed
quick extraction of FFBs. The average manipulation time
to remove an FB with a combination of magnetic instru-
ments and X-ray navigation was 8 min per FB.

The efficiency of EME in video-assisted thoracoscopic
removal of FBs is presented in Table 7.
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Table 6. Comparative clinical characteristics of the efficiency of traditional and magnetic methods of FFB extraction

Number of FFBs Removal efficiency
Methods Group ele
before surgery removed per 30 min, %
Cl* + Rg** 1 15 9 60.0
FME*** 3 8 6 75.0
FME + Rg 3 15 14 93.3

Note. * Conventional method (clamps, tweezers, Volkmann's sharp spoon, etc.); ** X-ray navigation; *** FME.

Table 7. Comparative characteristics of the results of using traditional tools and EME

Comparison criterion | Traditional tools, n = 20 EME, n=35
Average duration of surgery, min 149 + 64 98.6 + 50
Use of intraoperative fluoroscopy, n (%) 19 (95 %) 17 (48.6 %)
Average duration of fluoroscopy, min 20.1+6.3 10.4 £5.3

A clear advantage of using EME is the speed and sim-
plicity of diagnosing FFBs. The average manipulation time
required to detect the FB location was 9 + 2 min. Of 35 pa-
tients, 18 (48.6%) did not require intraoperative X-ray diag-
nostics. The average duration of fluoroscopy with the use
of a magnetic instrument was significantly less than that
in surgeries performed with the use of traditional tools
(10.4 versus 20.1 min). In seven patients, the time of using
the electro-optical converter did not exceed 5 min.

Good immediate results have been obtained using
video-assisted thoracoscopic magnetic extraction with
EME. No complications were recorded.

When working with NM, magnetization to standard
surgical instruments arose, which required avoiding such
contacts and complicated bimanual manipulations. In the
absence of bendable endoscopic instruments, magnet con-
trol was difficult. Difficulties arose during the interposition
and clamping of lung tissue between an FB and a magnet,
which could potentially lead to tissue ruptures and re-
quired delicate separation of objects attracted, which, in
turn, required additional efforts and insertion of additional
instruments. Magnets, if used carelessly outside the sur-
gical field, could magnetize ferromagnetic surfaces and to
each other. In this case, the magnet protective cover was
damaged, which made it unsuitable for chemical steriliza-
tion, and could weaken the magnetic strength.

Discussion of the main result of the study

For successful search and extraction of FBs from soft
tissue wounds, the combination of a digital magnet and a
magnetic extractor under fluoroscopic navigation is most
effective.

The instruments are easy to create, portable, and af-
fordable, and they can be sterilized using any method.
The technique demonstrated minimal invasiveness and
did not require wide incisions for visualization, and an
instrumental revision of existing wound tracts in soft tis-
sues was often sufficient.
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The inclusion in clinical practice of diagnostic and
extraction methods based on the use of NM increased
the efficiency of FB detection and removal from the soft
tissues of wounded individuals by two times and re-
duced the duration of the surgery and radiation exposure.
The proposed methods were minimally invasive and did
not have specific complications, which jointly reveals
their high diagnostic and manipulation potential and en-
titles them to extensive clinical application.

EME designed for thoracoscopic and laparoscop-
ic manipulations can reduce the duration of surgery,
show high efficiency in video-assisted thoracoscopic
removal of FBs, and reduce the duration of radia-
tion exposure, which makes its clinical use promising.
Further experience in the use and analysis of the ef-
ficiency of NM in surgery, particularly in laparoscopy,
is required.

CONCLUSION

The use of NM in the surgical treatment of gunshot
wounds is simple and safe and increases the rate of suc-
cessful detection of FFBs in soft tissues from 33% to
80% in a 10-min interval, and the number of successful
extractions within 30 min increased from 60% to 93%, re-
ducing the time of intraoperative fluoroscopy. The use of
a neodymium endoscopic extractor shows high efficiency
in videothoracoscopic removal of FBs and reduces the
duration of surgery and radiation exposure.
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BausHue 3kunupoBKM Ha GyHKLMOHaANbHOE COCTOSAHME
U paboTocnoco6HOCTL BOGHHOCAYXKALLMX C PA3SINYHDbIM
KOMNOHEHTHbIM COCTaBOM Tena

10.A. Emenbanos', [1.B. OunHHMKoB', M.A. Poixukos', f1.B. bapaHos',
B.P. wwwn', A.A. CeMeHoB' 2

! BoeHHo-MeuuMHCKas akagemus, CankT-Tetepbypr, Poccus;
2 Cankr-MeTepbyprekuil rocyfapcTeeHHblit yausepeutet, CankT-Metepbypr, Poccust

AxkmyaneHocme memel. Pa3paboTka MHAMBMAYaNbHOTO MOAXO0MA K MaHUPOBAHMK0 MacChl CHAPSXKEHUS LIS KaXAO0ro
OTAENbHOT0 BOEHHOC/TYKALLEro C Y4ETOM MOKas3aTesiel KOMMOHEHTHOr0 COcTaBa Tefla M MpeLnoYTeHU A BOEHHOCTYKaLUMX
MOXET B NEPCMeKTUBE NOBBICUTL YpoBeHb IDEKTUBHOCTM BefieHUs 6oeBbIx AeiicTBU BoopyxeHHbIMK cunamm Poccuickoil
®epepaumm.

Lleny uccnedosanus. OnpefenuTb BAMSHME MacChl SKUMUPOBKM Ha QYHKLMOHabHOE COCTOsSHME M paboTocnocobHoCTb
BOEHHOCITY}aLLMX B 3aBUCUMOCTM OT MOKa3aTeslel KOMMOHEHTHOr0 COCTaBa Tesa.

Mamepuanel u Memodel. ViccnefoBakve npoBogmnoch Ha 140 fobpoBonbLax, NPaKTUYECKM 3L0POBbIX KypcaHTaX My-
CKoro nosia BoeHHo-MeaMUMHCKOM akagemum B Bo3pacTe oT 21 o 25 ner. lNocne npoBefeHns brouMnenaHcoMeTpum Bee 06-
cnepyemble Bbinn pacnpefeneHbl Ha ABe rpynMbl B 3aBUCMMOCTM OT 3HAUEHUIA NOKa3aTens ux XWMpoBom Macckl. [lanee nposo-
JMNOCh onpefeneHne BAUSHUA IKUMMPOBKM Ha (YHKLIMOHAbHOE COCTOSHME OpraHW3Ma KypCaHTOB MW NMOMOLLM CTen-TecTa.

Pesynemamel. BbisBneHo Hanuuve NpeUMYLLECTBEHHO YMEPEHHOW MONOMUTENbHOW KOPPEensLUMOHHON CBSA3N MEXAY
abCcoMoTHBIMK, OTHOCUTESTbHBIMK 3HAUEHWSIMU JKUPOBOW Macchl, 3HaUEHWSIMU MHAEKCA Macchl Tesla U MoKasaTensmn CyM-
MapHOM MOLLHOCTU B XO4€e TecTOB B YCNOBUAX BbIMOHAeMON paboTbl npu Harpyskax 0,5 (3Hauenus R-kputepums coctaBu-
nm 0,574-0,693) n 1 Br/kr (3Hauenus R-kputepus coctaBunm 0,624-0,681) 6e3 skMnupoBKU. AHanorMyHas KoppensiLMoHHas
CBAI3b BbiABNEHA MeX [y abCOMOTHBIMM, OTHOCUTENBHBIMU 3HAYEHWUAIMU XUPOBOK MacChl U NMoKa3aTensiMu CyMMapHOM MoLL -
HOCTU B X0[ie TecTa C HarpysKoi 1 Bt/kr (3HaueHus R-kputepus coctasunm 0,534-0,547) B 3KMNMPOBKe.

3arnoyenue. MonyyeHHble pe3ynbTathl MO3BONAOT NpeAnoiarat, YT0 YBESIMYEHWE HArpy3Ky, BbI3BaHHOW Maccom 3KU-
MWUPOBKY, Y JINL, UMEIOLLMX KMPOBYIO Maccy bonee 11 Kr, KaK B MOKOe, TaK U B YCNOBUAX YMEPEHHOI GU3NYECKON HarpysKu
MoLLHOCTbH 1 BT/Kr, B bonbLUeli CTeneHu BbI3bIBAET HanpsiKeHue BYHKUMOHANbHBIX CUCTEM, BblpaaloLLeecs B U3MEHEHUH
BONbLUMHCTBA KapAMOpeCnMpaTopHbIX M METaboMYeCKUX NapaMeTpoB, N0 CPABHEHUIO C IULLAMM, UMEIOLLMMM MEHBLLYI) M-
POBYI0 Maccy.

KnioueBble cyioBa: KOMMNOHEHTHbIN COCTaB Tena; paﬁoTOCI'IOC06HOCTb; cTen-TecT; d)MBVIHECKaﬂ Harpy3kKa; dJYHKLI,VIOHaﬂbHOE
COCTOAHKE; SKMMNPOBKa.
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The effect of equipment on the functional state
and performance of servicemen with different
body composition
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! Military Medical Academy, Saint Petersburg, Russia;
2 Saint Petersburg State University, Saint Petersburg, Russia

BACKGROUND: The development of an individual approach to planning the mass of equipment for each individual service-
man, taking into account the indicators of the component composition of the body and the preferences of servicemen, can in the
future increase the level of effectiveness of combat operations by the Armed Forces of the Russian Federation.

AIM: Determine the effect of the mass of equipment on the functional state and performance of military personnel, depend-
ing on the indicators of the component composition of the body.

MATERIALS AND METHODS: The study was conducted on 140 volunteers, practically healthy male cadets of the Military
Medical Academy aged 21 to 25 years. After bioimpedancemetry, all subjects were divided into two groups depending on the
values of their fat mass. Next, the influence of equipment on the functional state of the body of cadets was determined using
a step test.

RESULTS: The presence of a predominantly moderate positive correlation between the absolute, relative values of fat
mass, BMI values and indicators of total power during the tests performed under the conditions of the work performed at loads
of 0.5 (R-criterion values were 0.574-0.693) and 1 W/kg (R-criterion values were 0.624-0.681) without equipment. A similar
correlation was found between the absolute, relative values of fat mass and indicators of total power during the test with a load
of 1 W/kg (R-criterion values were 0.534-0.547) in equipment.

CONCLUSION: The obtained results suggest that the increase in weight load caused by equipment in individuals with a fat
mass of more than 11 kg, both at rest and under conditions of moderate physical activity with a power of 1 W/kg, to a greater
extent causes stress on functional systems, expressed in changes in most cardiorespiratory and metabolic parameters, com-
pared with individuals with a lower fat mass.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

06MyHaMpoBaHWe SIBNIAETCS HEMAIOBAXKHBLIM aTpUBYTOM,
onpegensowmM 6oecnocobHocTb BoncK [1]. CHapshkeHue
YYaCTHUKOB BOEHHbIX [AENACTBUMA AO/HKHO ObiTb YA0OHBIM
M COBpPEMEHHbIM, Beflb B MOJIEBLIX YC/IOBUAX BOEHHOCNY-
Xalume B DOMbLUOK CTENeH MOMAralTCA Ha IKUMUPOBKY.
OT dyHKUMOHANBLHOCTI 0OMYHAMPOBAHUA HAaNPAMYIO 3aBUCAT
BbIMOJIHEHWE MOCTaBJIEHHOW 3aja4n U BoecnocobHoCTb OT-
[JenbHOro CoNAarta, yto, B CBOK 04epesb, obecneunsaet boe-
CNocobHOCTb Noapa3aeneHns u BoopyeHHbIX CU B LIENOM.

MpobneMa ouUeHKM 0BMyHAMPOBaHWA B N1abopaTOpHbIX
YCNOBUSAX ABNIAIETCA OCTPeiLen BBULY ObICTPOro U3MEeHeHUs
TaKTUKM W YCNIOBUN BeLEeHWA DOeBbIX AeACTBUI, NOSBNIEHUS
HOBbIX BU[IOB OPYXMs 1 CNOCOOOB €ro NPUMEHeHUs!, NO3TOMY
Heo0X0IMM M CBOEBPEMEHHBIN U KAYeCTBEHHBI OTBET B BUAE
obecneyeHns BOBHHOCYKaLLMX NOAXOAALLMM 00MyHAMPOBa-
HWeM. A png aToro, B CBOK 04epefb, He06X0MMO BbIAEUTL
00BEKTUBHBIE KPUTEPUM OLIEHKU W NOAXOAALLME MOA, 3TY 3a-
Aavy Gpu3nonormyeckne 1 aHTponoMeTpUYecKue faHHble [2].
Mpy 3TOM Ba)KHO YYMTLIBaTb He TOSIbKO 0OBEKTUBHbIE 3HA-
YeHUsI, HO U CYObEKTMBHOE MHEHME TeX, KTO MCMONb3yeT 3Ty
3KUNUPOBKY. Pa3paboTka MHAMBULYANbHOMO NOAX0Ma K Nna-
HVMPOBAHMIO MaCChl CHApPSXKEHWS OIS KaXKAoro oTAebHoro
BOEHHOCNYKALLLEr0 C Y4ETOM MoKa3aTesiel KOMMOHEHTHOro
COCTaBa Tefla W NPEeANOYTEHUI BOEHHOCHTYXKALUMX MOXKET
B MEpCneKTBe MOBLICUTb YPOBEHb 3QHEKTUBHOCTU Befe-
HWs 60eBbIX AeicTBUI BoopyeHHbIMK cunamm PoccuicKoi
®epepaunm [3, 4].

Llens uccnedosaHus — onpenenuTtb BAUSHWE HOCUMOM
MacChbl 3KUMUPOBKM Ha (DYHKLIMOHANbHOE COCTOsIHUE M pabo-
TOCNOCOBOHOCTL BOEHHOC/YALLMX B 3aBMCMMOCTH OT MOKa3a-
Tesiel KOMMOHEHTHOro CoCcTaBa Tena.

MATEPUAJIbl U METO/bI

[n3aiiH uccnepoBanus

Wccneposanne nposogmnock Ha 140 pobpoBonbuax
MPaKTUYECKU 3[0POBbLIX KypCaHTaX MYMKCKOro nona BoeH-
HO-MeAMLMHCKOW aKafemuu B Bo3pacte oT 21 oo 25 net
(cpepnmit Bospact 22,0 + 0,7 roaa). [aHHbIA Bo3pacT CoOT-
BETCTBYET NMepBOMY NEpPUOAY 3peioro Bo3pacTa, Koraa yxe
MPOM30LLI0 OKOHYaTeNbHOE rOpMOHabHOE U dusmonornye-
CKOe pa3BuTHe opraHu3Ma. Bce mobpoBosibLbl UMenn oau-
HaKoBYK QU3n4ecKylo GopMy M MOCTOSHHO TPEHUPOBANUCH
B COOTBETCTBMM C €AMHOIA NPOrpaMMoN Mo GU3NYECKOMN Nof-
rOTOBKE.

PaboTa npoBoamnack B ABa atana. Ha nepsoM 3Tane Bce
YYaCTHUKM 3KCMepuMeHTa npowum 6MouMnefaHCHbIN aHa-
N3 COCTaBa Tena Ans AanbHENLIero AeneHns Ux Ha rpynmbl
M0 MHTEPECYIOLLMM MPU3HAKaM.

Mocne npoBefieHWs 61MOMMNEAAHCHOTO aHanM3a CoCTaBa
TeNla LS OLEHKU BKNaja KOHCTUTYLMOHANbHBIX 0CODeH-
HOCTEA 4YefloBeKa Ha M3MeHeHWe (QYHKLMOHANbHOMo Co-
cTosHMA 1 pabotocnocobHocTe BCe A06poBOMbLbI Oblan
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pacnpefefieHbl Mo AByM rpynnam B 3aBUCUMOCTM OT 3Haye-
HWW MOKa3aTens MX XMUPOBOW Macchl. B KauecTBe Kputepus
pa3feneHns B3ANW 3HaYeHMe XuMpoBon Macchl 11 Kr, yTo
coctaensano 15 % ot Maccel Tena [5]. M3 140 obcnemyeMbix
TakuM 06pa3oM 6binn chopMupoBaHbl ABe TpynMbl: rpynna
no6poBosibLeB ¢ XMpoBoi Maccon <11 Kr 1 rpynna c xupo-
Boi Maccont >11 Kr (nanee — rpynna <11 Kr, 56 yenoBex,
u rpynna >11 Kr, 84 yenoseka).

Ha BTopoMm 3tane npoBogusoch onpefeneHve BKS-
HWSA 3KMMUPOBKM Ha (DU3MOSIOTMUECKYIO LieHY [eATeNbHOCTH
¥ Ha QYHKUMOHaMbHOE COCTOSHWE OpraHM3Ma KypcaHToB npy
nomoLum cten-Tecta. CHayana B cnopTUBHOW (opMe Harpys-
Kol MowHocTbo 0,5 1 1 Batr, 3aTeM (Ha crefylowmin AeHb)
rnoce MoJiHOro BOCCTaHOBIEHUS B 3KMNUPOBKe Maccor 20 Kr
C aHanoruyHoM MOLLHOCTbH) Harpy3Ku COOTBETCTBEHHO.

Kputepum cootBetcTBUSA

[lnanasoH HopMbl TaKXe OMpepeNsannM aBToMaTuye-
CKM C MOMOLLbK MPUNOXKEHUS, BXOASALLEr0 B KOMMIEKT
nocTaBku obopynoBaHus (atTectat akkpegutaumm POCC
RU.31112.1J1. 00014).

YcnoBus npoBefeHus

WccnepoBanve npoBoamnoch ¢ CobMoAEHUEM MPUHLMMOB
A00p0BOSIbHOCTH, NpaB U cB0O6OL, IMYHOCTM, rapaHTUPOBaH-
HbiX cT. 21 n 22 KoHctutyuun PO. i3MepeHue KOMMOHEHT-
HOro cocTaBa Tefa NpoBOAUNM B YTPEHHWE Yackl, 10 NpueMa
MULLY, C MOMOLLbI0 aHaNM3aTopa XMUPOBOI Macchl Tanita —
MC-780 MA, no3BonAioLLEr0 paccuMTaTb COAEPIKAHUE K-
POBOM, MbILLEYHOMW, KOCTHOM Macchl U BoLbl B OpraHusme [6].

HPOAOH)KMTEHI:HOCTb uccneposaHua
Wccneposanue nposoannochL B Te4eHue 3 Mec.

OnucaHne MeAMLMHCKOro BMeLIATeNbCTBa
MeanumMHCKOe BMELIATeNbCTBO He npoBoaMnNoCh.

MeTopapl perucTpaumum ucxonos

Peructpauus nokasatenen KOMNOHEHTHOrO COCTaBa Npo-
BOZMNACh C NOMOLLbH IULEH3NOHHOT0 NpOrpamMMHoro obec-
neyeHns aHanu3saropa Tanita— MC-780 MA, nosBonsioLuero
aBTOMATUYECKM OLEHUTb KOMMOHEHTHbIA COCTaB Tena 1 3KC-
MopTUPOBaTb AaHHbIe Ha NepCoHabHbINA KoMnbtoTep [7].

CraTucTUYecKui aHanus

B pabote ucnonb3oBanca anmapat MaTeMaTWUKo-cCTa-
TUCTUYECKOr0 CMCTEMHOr0 aHanu3a, BKIIOYAlOWMA npu-
MeHeHWe HenapaMeTpuyeckoro U-KpuTepus onpepeneHus
pasnnunin ManHa—YuThu n Z npu 3HadeHun o = 0,1 (pa3se-
[04YHOE ucCrefioBaHMe [0MyCKaeT YCTaHOBMEHME 3HAYMMO-
ctv a = 0,10 ana BbIABNEHNA HaMeYaLMXCA Pa3INYUA NN
B3aMOCBSA3€eN C LiefIbi [albHeNLLIero naaHMpoBaHuA Ha ux
0CHOBE HOBbIX UCCNEA0BaHNIN C AOCTATO4HOM 3HAYUMOCTbIO).
[ins npoBeaeHMs KOPPENALMOHHOMO aHanu3a UCnosb30Ban-
¢ KoapduumeHnT r Cnupmena [8, 91.
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Cbop nosnyyeHHbIX AaHHbIX M UX CTaTUCTUYECKas 00paboT-
Ka OCYLLLeCTBIANIUCh C UCMOMIb30BAHMEM NaKeTa 3/IEKTPOHHbIX
Tabnuy Microsoft Excel 2010 n IBM SPSS Statistics 26.0.

PE3YJIbTATbI U ObCYXXAEHUE

OcHOBHble pe3ynbTaThl UCCNeA0BaHUS

1. CpaBHeHMe pe3ynbTaToB, NosTy4eHHbIX y A06pOBONbLEBR
OCHOBHOVA rpynrbl Npy TECTUPOBAHWM B CIOPTMBHOM KOCTIOME
W B SKUMMPOBKE.

JKmnupoBKa AobaBnsana Kaxaomy AobpoBosibLy Aonon-
HuTenbHO 20 Kr Macchl, YTO OTPA3MI0Ch Ha NOBBILLEHWM Y HUX
3HaueHuit MeTabonMyecKMx NapamMeTpoB, YacToTbl CEpLEYHbIX
cokpatleHuit (HCC) u neroyHoi BEHTUNALMM B YCNOBUAX OT-
HOCUTENIbHOrO MOKOA Nepef CTen-TecTupoBaHueM. [laHHas
TEHAEHLMA Oblna CTaTUCTUYECKM 3HaUMMO (no U-kpuTepuam
MaHHa-YuTHM 1 Z, npu 3HaueHum o = 0,1), 4To siBnsieTcs 06b-
€KTUBHBIM OTpaXKEHWEM BIUSHNS AOMOJHUTENLHON MacCOBOM
Harpysku. He noaBepraincb M3MeHEHWU0 TONbKO 3HaYeHus
u3bbitka CO,, 4TO yKa3biBano Ha npeobnaaaHue aspobHoro
MeTabonmsMa y 106poBosIbLEB.

Mpu BbINONHEHUM CTEN-TECTOB Kak ¢ nerkoii (0,5 BT/kr),
TaK U ¢ yMepeHHoi (1 BT/kr) usndyeckoin HarpysKoi TeH-
LEHUMS K MOBbILUEHUK 3HAYeHWH KapaMopecnupaTopHbIX
u Metabonnyeckux napameTtpoB npu pabote Ao6poBosb-
LeB B 3KMMMPOBKe MO CpaBHeHWo C paboTon B CMOpTMB-
HOM KocTioMe coxpaHsnachk (p < 0,1). Take cTaTUCTUYECKU
3HauMMOo BO3pacTanu MOKa3aTenu W3MepeHHOW CpeaHeil
MOLLHOCTHW, YTO CBUAETENbCTBOBANO O MOBLILLEHUM 3HEp-
ronpooykuuu npu dusmyeckoir pabote B ycnoBusx [o-
MOJIHUTENBHOM Harpy3ku Maccoi. lpu 3ToM cTaTUCTMYECKH
3HaYMMBIX U3MeHEHUN Ko3dduumMeHTa NonesHoro AencTens
(KNA) He npoucxommno, MOCKOMbKY BbINOMHAEMas nones-
Has paboTa 3aBucena oT Macchl J06poBObLA, B TOM Yucie
M OT LOMOSHUTENBHOW Harpy3KW 3KMMUPOBKOW. 3HauyeHus
n3bbiTka CO, TakKe CyLLECTBEHHO He MEHSINCh, MOCKOJb-
Ky BbNofHseMasn paboTta He TpeboBana nepexoja Ha aHa-
3pobHbI MeTabonmaM. B ycnosusx BocctaHoBneHWs nocne
BbIMOJIHEHUA CTEM-TECTOB OTMEYEHO MOBLILLEHWE 3HAYEHMUIA
YCC v neroyHoi BeHTUNALMM Y A,06POBONbLEB B 3KUMMPOBKE
(p <0,1), 4To yKa3blBaeT Ha HEKOTOPOE 3aMepJieHWe Mpo-
LLeCCOB BOCCTAHOBNEHUS KApAMOPECnMpaTopHOM CUCTEMBbI
nocne pM3M4ecKoi aKTUBHOCTM B YCNIOBUSX JONOJHUTENbHON
Harpysk1 Maccom.

2. CpaBHeHWe pesynbTaTos, NONy4YeHHbIX Y 106poBONbLEB
Mpu X TECTUPOBAHWUM B CMIOPTUBHOM KOCTHOME W B 3KUMUPOB-
Ke B 3aBMCMMOCTM OT WX XMPOBOW Macchl.

Mpu pa3peneqny fobpoBosbLEB B 3aBUCUMOCTY OT MOKa-
3aTeniet UX XupoBoin Macchl no rpynnaM <11 1 >11 Kr 6bino
BbISIB/IEHO, YTO 3HaYeHWe MefMaHbl Macchl Tefla y y4acTHU-
KoB rpynnbl >11 Kr 6bi0 cTaTUCTMYECKW 3HaYMMo Bonblue
Ha 15 % (pesynbTaTthl 34ecb M Janee NpeAcTaBiieHbl Kak
MeamaHa u pasmax Me [x_.; x...J; 73,1 [62,8; 79,3] kr npo-
TmB 84,8 [75,4; 86,8] kr; p=0,013). Mpu 3TOM BbIsSBNEHA
CUNbHas MONOMMWTENbHAA KOPPELMOHHAsA CBA3b MeXay
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MoKa3aTensAMU JKMPOBOM Macchl M MHAEKca Macchl Tena (UMT)
nobpososibLeB (KoadduumenT r Cnupmena 0,834, p < 0,05).

TecmuposaHue 8 cnopmugHoM KocmioMe. [TpoBenn cpas-
HeHWe NoKasarenen 4,06poBONbLEB KaX40M rPyNMbl Nepes ux
CTen-TeCTUpOBaHUEM B CMOPTUBHbIX KOCTIOMax. BbisiBneHo,
YTO KapAMopecnupaTopHble M MeTabonmyeckue napameTpei
B [IBYX Ipynnax He UMenu CTaTUCTUYECKU 3HAYUMBIX pasnu-
unid. Mpu BbINONHEHMM TecTa ¢ Harpyskon 0,5 BT/kr y no6-
PoBOfbLEB rpynnbl >11 Kr 0TMEYEH CTAaTUCTUYECKM 3HauM-
Mblii (p < 0,1) pocT obLiero (Ho He yaenbHoro) noTpebsieHus
kucnopopa Ha 15 % (0,82 [0,72; 1,15] n/kr npotus 0,94
[0,83; 1,52] n/kr) n cymmapHoi MoluHocTn Ha 17 % (271,77
[239,52; 385,25] Bt npotus 316,54 [273,82; 521,51] Br).
B npoMexyTouHOM BOCCTAHOBUTENILHOM NEpUoLe 0TMEYEHbI
CTaTUCTUYECKM 3HauMMble (p < 0,1) pasnnums Mexay 3Hade-
Husmu YCC B gBYX rpynnax: yBenMyeHWe TakoBbIX Y A06po-
BosibLeB rpynnbl >11 Kr Ha 18 % (76,03 [66,3; 88,15] ya./MuH
npotus 89,86 [73,04; 100,71] yA./MuH), ocTanbHble NoKasa-
TeW No rpynnaM CyLLeCTBEHHO He pa3nuyanuch. [1pu Bbi-
MOSTHEHWM TecTa ¢ Harpy3Koii 1 BT/Kr cTaTUcTMYecKn 3Haum-
MO pasfinyanuchb MoKasatenu cpegHel MowwHocT (Ha 16 %,
404,55 [351,45; 555,591 Br npotwe 467,5 [401,27; 525,44] Br).
Ha 3aknoumnTenbHOM BOCCTaHOBUTENBHOM 3Tane He BbisiBie-
HO CTaTUCTUYECKM 3HAUYMMBIX Pa3fiUumMii MeXay 3HaueHus-
MW KapAvOopecnupaTopHbIX U MeTabonnMyeckux napaMeTpoB
B obenx rpynnax AobpoBonbLeB. TakuM 06pa3oM, KupoBas
Macca 406poBosibLEB OKasblBana He3HauMTeNbHOE BAUSHUE
Ha W3MONOrNYECKYH LIeHY LeATeNbHOCTW NpU BbIMOJHEHUN
MMM CTeN-3proMeTpUYEeCKUX TECTOB NETKOM 1 YMEPEHHOM CTe-
MeHU Harpy3Ky.

TecmupoeaHue e 3kunuposke. [lepep, HayanoM cTen-
TECTMPOBaHWSA KapAMOpecn1paTopHbe U MeTabonMyecKkue no-
Ka3artenu y f,obpoBosibLiEB 06enX rpynn, 04eThbIX B IKMMMPOB-
Ky C A0N0SHMTENBHOM Maccoi 20 Kr, He UMeN CTAaTUCTUYECKM
3HauMMBbIX pasnMunin. TakKe He 0TMEYEHO 3HAUMMBIX Pasiu-
UM MeX Y NOKasaTensMu B ABYX rpynnax npy BbIMOIHEHUN
A06poBoNbLIAMM B 3KUMMPOBKeE TecTa ¢ Harpyakoii 0,5 BT/kr
Macchl Tena. B npoMexyTo4HOM BOCCTaHOBMTENBHOM Mepuo-
L€ BbISIBJIEHO CTAaTUCTMYECKM 3HaUMMOE MOBBILLEHNE CPeSHEl
MOLLHOCTW Y A00poBofibLeB rpynnbl >11 Kr Ha 25 % (145,34
[95,27; 226,15] Bt npotvs 181,57 [133,05; 309,93] B1), octanb-
Hble MapaMeTpbl CYLLECTBEHHO He MEHSA/INC.

BbinonHeHue cren-tecta ¢ Harpyskoit 1 BT/kr B akunu-
POBKe NpuBOAUNO K moBbilweHuto (p < 0,1) y nobpoBonbLes
rpynnbl >11 Kr obwwero notpebnenus kucnopoga (Ha 14 %,
1,48 [1,05; 1,72] n/muH npotus 1,69 [1,39; 1,96] n/MuH)
1 cyMMapHoM MoluHocTU (Ha 16 %, 502,29 [365,28; 586,71] Bt
npotuB 580,64 [472,35; 674,22] Bt). Ha 3akmoumtensHoM
BOCCTAHOBUTEJIbHOM 3Tare TakKe He BbISIBIEHO CTaTUCTUYe-
CKM 3HAYMMBbIX PasfIMumMi MEXAY 3HaYEHUAMM KapAvopecnu-
paTopHbIX M MeTabonMyeckux napaMeTpoB B 06enx rpynnax
[00pOBOJIBLIEB, TECTUPOBAHHbIX B YCIIOBUSX LOMOSHUTENBHOM
Harpysku.

MonyyeHHble pe3ynbTaTbl MEKIPYNnoBOro CpaBHEHUS
KapAMOpecnupaTopHbIX M MeTabonMyecKux MoKasaTtenel




OPTHATIBHBIE MCCTTE [IOBAHMA

L00p0oBO/IbLEB, BLIMNOSHABLUMX CTEM-TECTMPOBaHUE KaK
B CMOPTUBHOM KOCTIOME, TaK M B 3KMMMPOBKE, NO3BONIAKOT
nonaratb, YTO Y JIAL, C XMUPOBOK Maccoi 6onee 11 Kr He-
3aBMCMMO OT Hanuuma NnMbo OTCYTCTBUA AOMOJSTHUTESNbHO-
0 OTArOLLEHMS MacCoi (3KMMUPOBKM) UMEETCS TEeHAEHLMS
NPEeUMYLLECTBEHHO K YBEJIMYEHUIO CPESHEN MOLLHOCTH, YTO
YKa3bIBaeT Ha MOBbILUEHHYD 3HEPronpoLyKLUMIo B YCNOBMSX
(bn3n4ecKon Harpysku. B cBSi3W ¢ 3TMM BO3HMKaeT HeobXxo-
JMMOCTb OLIEHUTb, HACKOMIbKO AOMOJHUTENBHOE OTAMOLLEHWE
Maccon BAMSIeT Ha (PU3MONOTUYECKYH LieHy AeATeNIbHOCTY
£06poBONbLEB KaXAomn rpynnbl B 0TAeAbHOCTW. C 3ToM Le-
b0 NPOBENN CPaBHUTESTbHBIN aHANIN3 U3MEHEHMS Uccneaye-
MbIX NapaMeTPOB B X0/ CTeN-3proMeTPUYECKOro TeCTUpoBa-
HWS B 3aBUCUMOCTY OT HanMums 60 OTCYTCTBUS SKUMMUPOBKY
y [,0OPOBONBLIEB B KAX A0 rpynne.

3. CpaBHeHWe pe3ynbTaTos, NONyYeHHbIX Y L0OPOBOSILLEB
rpynnbl <11 Kr Npu Ux TeCTUPOBaHUM B CMIOPTUBHOM KOCTIOME
W B SKUMMPOBKE.

B ycnoBusx oTHocuTeNbHOrO MOKOA Nepej, HayanoM Te-
CTUPOBaHMs y A0OPOBOJILLIEB B 3KMMMPOBKE 3aperncTpupoBa-
HO CTaTUCTUYECKM 3HAYMMOE MOBbILLEHME JIErO4HON BEHTUNS-
um Ha 31 % (13,59 [11,29; 17,36] n/muH npotv 17,76 [13,64;
22,891 n/muH, p = 0,025). 370 yKa3blBaeT Ha ieNCTBUE AOMON-
HUTENIbHOM HarpysKu Maccoii B NoKoe. B ycnoBusix Harpysku
0,5 BT/Kr KpoMe pocTa ieroyHoi BeHTURsLMM (Ha 33 %, 23,06
[19,74; 29,48] n/muu npotus 30,76 [22,63; 32,78] n/mMuH,
p = 0,013) otMeyeHo nosbieHne YCC (Ha 14 %, 93,73 [86,61;
104,31] ya./mMuH npotus 106,52 [97,95; 113,18] ya./MuH,
p =0,006) y nobpoBonbLeB B 3kunMpoBke. B nepuog npo-
MEeXYTOYHOr0 BOCCTaHOBNIEHUs Npeobnaganv bonee Bbico-
Kue 3Ha4eHns YCC y nobpoBonbLEeB, TECTUPOBAHHBIX B 3KU-
nupoBke (Ha 10 %, 76,03 [66,3; 88,15] ya./MuH npoTus 83,85
[78,05; 97,04] ya./MuH, p = 0,025).

Mpu BbINONHEHUW TecTa A06poBONbLAMA B IKWUMMPOB-
Ke (N0 cpaBHeHW0 C TecTMpoBaHMeM 6e3 TaKoBOM) C Ha-
rpy3koii 1 BT/kr oTMeueHbl 6onee Bbicokue 3Hauenns YCC
(Ha 14 %, 113,82 [101,93; 117,71] ya./Mun npotue 130,04
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[123,41; 142,98] yo./MuH, p = 0,002) n neroyHoii BeHTUNA-
umm (Ha 25 %, 33,45 [26,91; 39,691 n/MmuH npoTus 41,7 [36,56;
51,78] n/muH, p = 0,006). B BoccTaHOBUTENBHBIN NEPUOA MO-
C/le Harpyskv y A00OpOoBOMbLEB B 3KUMMUPOBKE OblK NOBbI-
wenbl 3Ha4eHus YCC Ha 14 % (94,52 [77,84; 100,41] ya./MuH
npotus 107,39 [99,57; 119,93] yao./muH, p = 0,004) no cpas-
HEHWUO C pe3ynbTaTtamm TecTa 6e3 aKunuUpoBkU. N3MeHeHus
3HayeHnn usbbitka CO, B nepumop, TecTMpoBaHWA W BocCTa-
HOBJ/IEHWA MOXKHO 0BBACHUTL CNyyaliHbIMKU Bblbpocamu, no-
CKOJIbKY HW 0AMH 13 J06pOBObLIEB HE AOCTUM B X04e TecTa
aHaapobHoro nopora.

4. CpaBHeHue pe3ynbTaToB, NOSTy4eHHbIX y A06poBOsbLEB
rpynnbl >11 Kr Npu ux TeCTUPOBaHUM B CMOPTUBHOM KOCTHOME
U B 3KMMUPOBKE.

N3meHeHWst KapaMopecnupaTopHbIX U MeTabonyecKux
nokasatenei y pobposonbueB rpynnel >11 npu ux cren-
TECTUPOBaHWUM B YCNIOBUM [OMOSHUTENBHOW HArpy3ku Mac-
CO/i MO CpaBHEHW C TecTUpoBaHueM 6e3 Harpysku (6es
3KUNMPOBKYM) HOCAT Bonee CNOXHbINA XapakTep Mo CpaBHe-
HWIO C TakoBbIMM Y fo6poBonbLeB rpynnbl <11 Kr. Mogpob-
Hble pe3ynbTaThl CTAaTUCTUYECKOTO aHanu3a npefcTaB/eHbl
B Tabmmue. Ha 3tane oTHOCWTENBHOrO MOKOS Nepef TecTw-
POBaHUEM Y [0DPOBOBLEB B IKUMUPOBKE ObINO BbIABIIEHO
CTaTUCTUYECKM 3HAYNMOE YBENIMYEHME 3HAYeHWW obLuero
U yaenbHoro notpebneHus Kucnopoga, Metabonnyeckoro
3KBWBASIEHTA, NIETOYHON BEHTUAALMM U CYyMMapHOI MOLLHO-
cu (cM. Tabnuuy), 4To CBMAETENBCTBOBAO O CYLLIECTBEHHOM
B/MSHWM [0MOSTHUTENIBHON Harpy3kyM Maccon Ha (yHKLMo-
HarbHOe COCTOSHWE JINL, UMEIOLLMX KupoBYyto Maccy >11 Kr.
B To e BpeMs y nuL ¢ xupoBoid Maccor <11 Kr Takoe BfM-
fiHMe Macchl B MOKOE DbII0 MeHee BbipaXKeHHBIM (CTaTUCTH-
YECKY 3HaUMMOe MOBbILLIEHWE TOSTBKO JIEFOYHON BEHTUNALMM).
Mpu 3TOM BbINONHEHUE [OOPOBOMBLLLAMM TECTa C JIEFKON Ha-
rpy3kon 0,5 BT/Kr HMBENMPOBANO 3TW pasnnuns 3a CYET aK-
TMBaLMM KapAMOpecnmupaTopHon cucTeMbl U MeTabonnsma,
TakuM 06pa3oM CTaTUCTUHECKM 3HAYMMBIX PasfMunin Mexay
MoKasaTensMm1 TecTa C 3KUMUPOBKOIA 1 be3 TakoBoM He bbino.

Ta6nuua. CpaBHUTENbHAs XapaKTepUCTUKa UCCeyeMbIX NoKasaTesen y rpynnbl UCbiTaTeNel B TPEHUPOBOYHOM KOCTIOME U 3KUMH-
POBKE C OTHOCUTESIbHBIM COAepKaHueM xupa bonblue 11% (U-kputepuit MaHHa—YWUTHM)

OnucatenbHble CTaTUCTUKK BbIBOpKY (n = 7) CTaTUCTUKM
MNokasatenb B CMOPTUBHOM KOCTIOMe B 3KUNUPOBKE Kputepua
Me [X i Xmaxd R Me [Xin Xmad R z p
MoKoiA (3 MuH)

YCC, yn./MuH 87,18 [57,24; 98,171 7,0 87,55 [81,3; 103,52] 8,0 -0,447 0,655
MK, n/MuH 0,43 [0,33; 0,46] 5,1 0,49 [0,4; 0,67] 9,9 -2,177  0,029*
MK/m, mn/mMuH/kr 5,42 [4,22; 5,86] 5,4 5,85 [5,19; 8,51] 9,6 -1,853  0,064*
MET, oTH. ea. 1,55 [1,21; 1,68] 5,1 1,67 [1,48; 2,43 9,9 -2,132  0,033*
JIB, n/MuH 13,95 [11,33; 18,49] 5,0 19,06 [13,71; 22,5] 10,0 -2,236  0,025*
Ws6. CO,, n/MuH -0,06 [-0,07; 0] 8,5 —0,06 [-0,08; -0,02] 6,5 -0,907 0,364
CM, Bt 142,53 [109,83; 158,391 5,0 168,46 [134,01; 226,41] 10,0 -2,236  0,025*
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OnucatenbHble CTAaTUCTUKK BbIbopKY (n = 7) CTaTUCTHKM
Mokasatenb B CMOPTUBHOM KOCTHOMe B 3KMMMPOBKE Kputepua
Me [X i Xmax] R Me [Xini Xmad R z p
YnenbHas Harpyska 0,5 Bt/kr (6 MuH)
YCC, ya./mMuH 100,75 [87,21; 120,15] 6,3 104,64 [99,86; 123,16] 8,7 -1,086 0,277
MK, n/MuH 0,9410,83; 1,52 6,2 1,09 [0,83; 1,33] 8,8 -1,151 0,250
MK/m, mn/mMuH/kr 11,37 [10,34; 18,14] 6,1 13,06 [9,87; 16,92] 8,9 -1,214 0,225
MET, oTH. ep. 3,25 [2,96; 5,18] 6,1 3,73 (2,82; 4,83] 8,9 -1,215 0,224
MnP 42,4 [37,7; 43,4] 4,0 52,4 [47,7; 53,4] 11,0 -3,130  0,002*
JIB, n/MuH 21,97 18,82; 42,2] 57 29,48 [22,58; 30,6] 9,3 -1,597 0,110
136. CO,, n/MuH -0,14 [-0,16;-0,11] 9.4 -0,16 [-0,19; -0,12] 5,6 -1,744  0,081*
CM, Bt 316,54 [273,82; 521,51] 6,1 372,18 [275,93; 446,79] 8,9 -1,214 0,225
Knao 0,14 [0,08; 0,19] 6,4 0,14 [0,11; 0,19] 8,6 -1,068 0,295
Boccranosnenme (10 MuH)
4CC, yn./mMuH 89,86 [73,04; 100,711 6,3 92,54 [80,17; 103,25] 8,7 -1,086 0,277
MK, n/MuH 0,47 [0,41; 0,53] 6,6 0,53 [0,39; 0,92] 8,4 -0,833 0,405
MK/m, mMn/mMuH/kr 5,58 [4,9; 6,57] 6,7 6,22 [4,85; 11] 8,3 -0,703 0,482
MET, oTH. ep. 1,6 [1,4; 1,88] 6,7 1,78 [1,39; 3,14] 8,3 -0,708 0,479
JIB, n/MuH 15,54 [14,07; 18,64] 5,6 17,67 [14,32; 29,81] 9,4 -1,725 0,085*
W36. CO,, n/MuH -0,03 [-0,06; -0,01] 8,6 -0,04 [-0,13; -0,02] 6,4 -0,970 0,332
CM, Br 162,13 [140,92; 181,891 6,7 181,57 [133,05; 309,93] 8,3 -0,703 0,482
YnenbHas Harpyska 1 BT/kr (6 MuH)
YCC, ya./MuH 113,45 [102,1; 136,4] 4,5 134,19 [122,77; 144,22] 9,1 -2,143  0,032*
MK, n/MuH 1,38 [1,19; 1,54] 4,2 1,69 [1,39; 1,96] 9,4 -2,432  0,015*
MK/m, Ma/MuH/Kr 17,44 [15,97; 18,09] 35 20,24 [18,12; 24,98] 10,0 -3,000 0,003*
MET, oTH. ep. 4,98 [4,56;5,17] 3,7 5,78 [5,18; 7,14] 9,9 -2,893  0,004*
MnpP 82,35 [75,4; 86,8] 35 104,8 [95,4; 106,8] 10,0 -3,000 0,003*
JIB, n/mMuH 33,19 [28,19; 43,88] 4,3 45,9 [32,91; 51,58] 9,3 -2,286  0,022*
W36. CO,, n/MuH -0,15 [-0,17; -0,1] 6,6 -0,14 [-0,21; -0,06] 7,4 -0,361 0,718
CM, Bt 467,5 [401,27; 525,44] 4,2 580,64 [472,35; 674,22] 9,4 -2,429 0,015*
Kna 0,17 [0,16; 0,19] 6,6 0,18 [0,15; 0,21] 7,4 -0,365 0,715
BoccraHoBnenme (4 M1H)

YCC, yn./MuH 101,37 [78,58; 122,33] 5,5 114,41 [102,13; 120,91] 8,3 -1,286 0,199
MK, n/MuH 0,511[0,43; 0,64] 6,1 0,58 [0,48; 0,71] 7,8 -0,787 0,431
MK/m, mn/mMuH/kr 6,38 [5,91; 7,63 5,7 6,79 [5,94; 9,02] 8,1 -1,143 0,253
MET, oTH. ep. 1,82 [1,69; 2,18] 5,8 1,94 [1,7; 2,58] 8,0 -1,021 0,307
JIB, n/MuH 16,61 [15,07; 23,93] 5,8 21,07 [18,21; 22,84 8,0 -1,000 0,317
W36. CO,, n/MuH -0,01 [-0,04; 0,04] 6,3 0 [-0,05; 0,09] 7,6 -0,575 0,566
CM, Bt 176,49 [149,87; 220,95] 6,0 201,41 [167,43;2 46,54] 7,9 -0,857 0,391

[pumeqaHue. Me — mepmaHa; [x

i Xmax] — Pa3Max; R — cpefiHuil paHr; Z — CTaH[apTU30BaHHas KBaHTW/Ib KpUTEpKS; ™ — NpuU3HaK

CTaTUCTUYECKOW 3HAYMMOCTU PasnnMynAa Ha ypoBHe 3HaYMMOCTU a = 0,1.
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OPTHATIBHBIE MCCTTE [IOBAHMA

B nepvon nNpoMeXyTouHOro BOCCTaHOBJIEHMS TOJBKO
noKasarTesb JIero4HoN BEHTUAALMM Y [06POBOSbLEB B 3KU-
MWPOBKE CTAaTUCTUYECKM 3HAUMMO OT/IMYANCS OT TaKOBOro
y BobpoBosibLeB 6€3 3KMMUPOBKY.

5. ConocTaBneHue pe3ynbTaToB, MosyyeHHbIX Y fobpo-
BOJIbLIEB 00€MX YN B YCNOBUM SOMOSTHUTENBHOW MaccoBOiA
HarpysKu.

Mpn yMepeHHoi Harpyske 1 BT/kr y nobpoBosbLes rpynmbl
>11 Kr, TECTUPYEMbIX B 3KMMUPOBKE, BbISIBNIEHO CTATUCTUYECKN
3HaumMoe nosbillene YCC, nieroyHoi BEHTUNALMM, a TaKKe
BoNbLUMHCTBA MeTaboMIecKuX NoKasaTenei, 3a UCKITKYEHNeM
u3bbitka CO, u KN/ (rabnnua), B To BpeMs Kak y AobpoBosbLies
rpynnbl <11 Kr 3HaYMMO M3MEHSANUCh TOMBKO KapAuopecnupa-
TOpHbIE MapaMeTpbl. B nepuop, BocCTaHOBNEHMS MPOMCXOAUN0
HMBENIMPOBaHWE MOKa3aTeNield, U3MEHSBLUMXCA BO BpeMs Ha-
TPY3KY, CTaTUCTUYECKM 3HAUMMBIX PasinuMii MEXay UX 3Haue-
HWAMM, NONTY4EHHBIMW B 3KMMMUPOBKeE 1 6e3 TaKoBOW, He Bbio.

B 6Gonbluen cTeneHn npefcTaBnsieT UHTEpec W3MeHe-
HWe KapAMOopecnupaTopHbiX W MeTaboniMueckux napameTpoB
y A0DOpOBONbLEB NMPU BbINOHEHUM UMK TECTa C YMEPEHHOM
(hM3M4ECKOM HarpysKoM B 3aBUCHMOCTM OT MX JKWPOBOM Mac-
cbl. Ha pucyHKe HarnspHo npefcTaBneHa AMHaMUKA aHHbIX
napameTpoB y J06poBosibLEB 06enx rpynn npy NPUMEHEHUN
LONOJIHUTENBHOW HAarpy3kW Maccoit (B 3KMNMPOBKE) OTHO-
CUTENbHO TaKoBbIX 663 Harpysku (B COPTUBHOM KOCTIOME).
MoKa3aHo, YTO [ONOSHUTENIbHAsA Harpy3Ka Maccom Bbi3blBaeT
CTaTUCTUYECKM 3HAUUMbIE M3MEHEHWS NATU OCHOBHBIX NapaMe-
TpoB Ha 16—38 % y nobposonbLes rpynnbl >11 Kr, B TO Bpe-
MS KaK Y Y4acTHUKOB rpynnbl <11 Kr cTaTUCTUYECKM 3HAUMMO
MOBbLILIAKOTCA TONBKO KapAMOpecnupaTopHble MapameTpbl:
YCC 1 neroyHas BeHTUIALMSA, U3MEHEHUe MeTaboninyeckux no-
KasaTesie, HECMOTPSA Ha YNCTIEHHO COMOCTaBUMBbIE MPOLIEHTHI
WX POCTa, UMEeNO CTAaTUCTUHECKM HE3HAUMMYH TEHAEHLMIO.

HexenatenbHble siBneHuns

HexenatenbHble SBNEHUS OTCYTCTBYIOT.

06c¢yxaeHUe 0CHOBHOIO pesynbTaTa UccnefoBaHus

Takxxe 6bin NpoBefieH KOPPENALMOHHBIN aHaNM3 C Lenbio
BbISIBJIEHWS] BO3MOXHOMN B3aMMOCBA3M 3HauYeHuii abconioT-
HOIA M OTHOCUTESIBHOM XMPOBOM Macchl, a Take MMT c Kap-
JMOpecnupaTopHbIMM U MeTabonMyecKMMM napaMeTpamu
[06poBOSIbLEB B X04€ CTEN-TECTUPOBAHUA KaK B CMOPTUB-
HOM KOCTIOME, TaK W B YCNIOBMSX JOMOMHUTENbHON Harpy3Ku
Maccou. BbisiBneHo Hannume NpenMyLLecTBEHHO YMePEHHOI
MONOXUTENBHON KOPPENSLMOHHOM CBA3M Mexay abconioT-
HbIMM, OTHOCUTENbHBIMU 3HAYEHWUSIMU KUPOBOW Macchl,
3HaueHuaMm VIMT 1 nokasatensMu CyMMapHO#i MOLLHOCTM
B XOZ€ BbIMOJIHAEMbIX TECTOB B YCNOBUSAX BbIMOJHAEMOVA
paboTbl Npu Harpyskax 0,5 (3HaueHus r-KpuTepus cocTaBu-
m 0,574-0,693) u 1 BT/Kr (3HaueHus r-Kputepus coctaBun
0,624-0,681) 6e3 3kMNMpOBKU. AHaNOrM4YHas KOpPensLmMoH-
Hasl CBA3b BbiABNEHa MeXay abCcoMOTHBIMU, 0THOCUTENbHBI-
MW 3HaYEHUSIMY JKMPOBOIA Macchl U NOKa3aTeNiiMM CyMMap-
HOM MOLLHOCTM B Xo[ie TecTa ¢ Harpy3kon 1 BT/kr (3HaueHus
r-kputepus coctasunu 0,534-0,547) B akmMnupoBKe.

Tom 42, N 2, 2023
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PucyHok. OTHOCUTENbHBIE M3MEHEHWUS! OCHOBHBIX KapAMopecnmpa-
TOPHbIX M MeTabonnyecknx napamMeTpoB Y J0OPOBONLLEB C pasHbl-
MW 3HAYEHUSIMU JKUPOBOA MacChl B 3aBUCUMOCTY OT JONOSTHUTENb-
HOW MacCoBOW Harpy3ku

3AKJIOYEHUE

MonyyeHHble pe3ynbTaThl NO3BONIAKT Npefnonararb,
UTO YBEMYEHWE HarpysKW, BbI3BAaHHOM Maccon 3KUMUPOBKHY,
Y UL, MMEIOLLMX XMPOBYHD Maccy bonee 11 Kr, KaK B NOKOe,
TaK W B YCNOBUAX YyMEPEHHON PU3NYECKOI HArpy3KW MOLLHO-
cTbto 1 BT/Kr, B bonblueli CTeneHU Bbi3bIBAaET HaMpsAXeHWe
(YHKUMOHANBHBIX CUCTEM, BbIPAXAlOLLEEC B U3MEHEHUM
BonblMHCTBA KapaMopecnupaTopHbIX M MeTabonmueckux
napaMeTpoB, M0 CPaBHEHWIO C NIULLAMK, UMEILLMMUA MeHb-
Lylo Xu1poBylo Maccy. [JaHHas TeHAEeHUMS, TeM He MeHee,
MpU MPUMEHSIEMbIX YPOBHAX Harpy3ku He CBMAETENbCTBYET
0 MepeKsIYeHUn CUCTeMbl MeTabonmMaMa Ha aHa3apobHyo
paboTy, He NPUBOANT K LOCTUXEHMIO MPEAENbHbIX 3HAUEHMUI
napaMeTpoB CUCTEM OpraHM3Ma, W, COOTBETCTBEHHO, He fB-
nsgetcs naronormyeckon. OfHaKO HeNb3s UCKIYUTL, YTO
AanbHelLlee NOBbILUEHWE YPOBHEN HArpy3KW, KaK UHTEHCUB-
HOCTM BbINONIHAEMON paboThbl, TaK U AOMOMHUTENBHON Ha-
rPY3KM Maccoi He NpuBejeT K bonee 3HaUUTENIbHOM Harpys-
Ke Ha KapAMOpecnupaTopHYK M MeTaboNMYecKylo CUCTEMBI,
UTO MOXKET SBUTHCA NPeAMETOM [abHENLLINX UCCIIEA0BAHUN.
TeM He MeHee B HACTOSILLMIA MOMEHT MOXKHO YTBEPXAATb, YTO
peakuus KapAMOpecnvpaTopHOM CUCTeMbl M MeTabosusma
Ha [OMOJHUTENbHYIO HArpy3Ky MaccoW y NKOAeN C pasHbiM
COZIepXKaHMeM }KMPOBOM TKaHW MOXKET pasnnyatbCs.

AOMNOJIHUTENBbHAA UHOOPMALUA

Bknap aBtopoB. 0.A. EmenbsHos, [.B. OBunHHMKOB,
M.A. PbXMKOB — AuM3aliH 1CCnefoBaHus, Hay4YHOe pyKOBOACTBO;
1.B. bapaHos, B.P. wxuH, A.A. CeMeHoB — npoBefieHue uccne-
[0BaHUs M MOLIOTOBKA CTaTbu. Bce aBTOPbI BHEC/M CYLLECTBEHHbIN
BKJ1aj, B NpOBELieHNEe UCCNeA0BaHNUA M NOAMOTOBKY CTaTby, NP4
1 0800punn GuHanbHYK Bepcuio Nepes, nybnuKaumen.

UcTounmk dmHaHcupoBaHus. uHaHcMpoBaHWe AaHHOM pabo-
Tbl He NpoBOAMNOCH. [oMCKOBO-aHanMTUYecKas paboTa npoBesieHa
Ha NIYHbIE CPeCTBa aBTOPCKOrO KOMNEKTMBA.
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lpoyHocTb pecTaBpauuii TBepAbIX TKaHEW
3y6a npu usMeHeHUU aTMoC(hepHOro faBneHUA,
uccnepoBaHua in vitro

A.P. Jlatud, 10.b. Bopobbesa

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AxkmyansHocme meMmel. V13BeCTHO, YTO pa3BUTUIO KApPMO3HOTO NpoLecca CnocobCTBYIOT MUKPOOPraHU3Mbl, KOTOPbIE Bbi-
LEeNAT NPOLYKTbl XMU3HEAEATENIbHOCTH, NPOHMKAIOLLME B TKaHM 3yba Npu pasrepMeTu3aumu naoMbUpOBOYHOTO MaTepuarna.
MUnoTbl NofBEpPXEHbI CUCTEMATUYECKOMY BO3AEHCTBUI0 Ha OpraH13M NpodeccuoHanbHbIX BpeaHbIX GaKTopoB, NpK KOTOPbIX
NPOMUCXOLMUT HapyLLEHWe KPaeBOro MpuneraHus no rpaHuue naomba—3yb M BO3HWUKAET peumamBupyroLwmMiA Kapuec. VIMeHHO
no3TOMy NPO(UNAKTMKA Y HUX BTOPUYHOO Kapueca ABNIAETCA NepBOCTENeHHON 3aAajeil.

Lleny uccnedosanus. Ha ocHOBaHUM U3y4eHUst KPaeBOr0 NpUIeraHns pectaBpaLyii, U3roTOBMIEHHbIX M3 Pa3INyHbIX BUAOB
NNoMBUPOBOYHBIX MaTepUanoB, Npy BOCCTaHOBIIEHUM XKeBaTeNIbHOW NOBEpPXHOCTH 3yba onpeaenuTb Hanbosiee ONTUManbHbI
cnocob MnoMOMpOBaHKSA, CHIKAIOLWMIA BEPOATHOCTb HApYLLEHWUS KpaeBoro NpuieraHns maoMbbl B Cy4asx 3HAUMTENbHOMO
U3MeHeHus aTMochepHOro AaBneHus.

Mamepuanel u Memodel. YpaneHHble 3ybbl npenapupoBanuch U 0bpabaTbiBanuch afres3usHoii cucteMoit Single Bond
Universal, 06pasubl Aenunnck Ha 4 rpynnbl, NpOBOAMNIOCH NOMBMPOBaHWE NOOCTEN N0 KNAacCUYECKO MeToaMKe TpaauLm-
OHHbIMM KOMMO3UTHBIMK MaTepuanamu Estelite Sigma Quick (Tokuyama Dental), OptiShade (Kerr) n Matepuanamm rpynnbl
bulk fill Tetric N-Ceram (lvoclar Vivadent), SonicFill (Kerr). Mocne nnoMbupoBaHus 3-a u 4-a rpynnbl noMeLlanucs B 6apo-
Kamepy (MccnefoBaHWe NpoBOAMIOCh Ha Kadeape aBuMaLMOHHON U KOCMUYECKOW MeULMHBI) M NoLBepranmcb BO3AENCTBUI
HW3Koro atMocdepHoro fasneHus. [lanee n3rotaBaMBanuch WAUGLI pecTaBpaLmii M NPOBOAMUAOCH UCCNEL0BaHWE C UCMOJTb-
30BaHMEM CKaHMPYHLLLEro 3NeKTpoOHHOro Mukpockona JEOL JSM-6380LV.

Pesynemamel. B pesynbTaTe MUKpOCKOMMYECKUX MCCNEAO0BaHMIA ObINo OMpefefieHo HapyLleHWe KpaeBoro npwnera-
HMS Mo rpaHuue nnoMba-3yb y obpasuos, 3annoMbUPOBaHHbIX TPAAMLIMOHHBIMKA KOMMO3UTHbIMM MaTepuanamm (Estelite
Sigma Quick, OptiShade) 65 + 9,18 % (p < 0,05) n matepuanamu rpynnbl bulk fill (Tetric N-Ceram, SonicFill) 98 + 2,69 %
(p < 0,05) B cnyyasx BO34ENCTBUA HU3KOrO aTMOChepHOro AaBneHus. B obpasuax, KoTopble He NoABepranuch BO3LeNCTBUIO
aTMoc(epHOro AaBneHus, Kpaesas pasrepMmeTusaumsa coctasuna 12 + 6,25 % (p < 0,05) — Estelite Sigma Quick, OptiShade
n21+7,84% (p < 0,05 — Tetric N-Ceram, SonicFill.

3aknoyenue. JlabopatopHbiM cnocoboM JoKa3aHo, YTO TPAAMLIMOHHbIE KOMMO3UTHbIE MaTepuarbl M MaTepuabl rpynmbl
bulk fill pauvoHanbHO MCMONBb30BaTL TOMBKO Y NN, HE CBA3AHHBIX C 3KCTPEMasbHbIMKM BO3AECTBUAMK HA OpraHWU3M, TaK
KaK B CNyyasx BO3AeHCTBMA aTMOC(EepHOro AaBfeHNs MPOMUCXOAUT HapyLLEeHUe KpaeBoro NpuneraHns Matepuana no rpaHuue
nnoMba—3yo.

KnioyeBble cyioBa: aTMoCc(epHoe AaBfieHUe; BTOPUYHbIN Kapuec; KOMMO3UTHbIA MaTepuat; HapyLleHWe KpaeBoro npu-
neraHus; NaoMoupoBoYHbIA MaTepuan; pecTtaspaums; bulk fill.

Kak uutupoBarb:
Jlatnd A.P., Bopobbesa H0.b. poyHocTb pectaBpauyii TBepabix TKaHel 3yba Npyu M3MeHeHUU aTMochepHOro faBneHus, uccnefoBawHus in vitro //
N3Bectus Poccwiickoii BoeHHo-MeauUmMHeKoi akagemmu. 2023. T. 42. N° 2. C. 125-130. DOI: https://doi.org/10.17816/rmmar364519
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The strength of restorations of hard tooth tissues with

changes in atmospheric pressure, in vitro studies
Aleka R. Latif, Yulia B. Vorobyova

Military Medical Academy, Saint Petersburg, Russia

BACKGROUND: lt is known that the development of the carious process is promoted by microorganisms that secrete waste
products that penetrate into the tooth tissue during the depressurization of the filling material. That is why high-quality restora-
tion prevents the development of secondary caries.

AIM: Based on the study of the edge fit of restorations made of various types of filling materials, when restoring the chew-
ing surface of the tooth, to determine the most optimal method of filling, which reduces the likelihood of violation of the edge
fit of the seal in cases of significant changes in atmospheric pressure.

MATERIALS AND METHODS: The removed teeth were prepared and treated with the Single Bond Universal adhesive sys-
tem, the samples were divided into 4 groups, the cavities were filled according to the classical method with traditional com-
posite materials Estelite Sigma Quick (Tokuyama Dental), OptiShade (Kerr) and materials of the bulk fill Tetric N-Ceram (lvoclar
Vivadent), SonicFill (Kerr). After sealing, groups 3 and 4 were placed in a pressure chamber (the study was conducted at the
Department of Aviation and Space Medicine) and exposed to low atmospheric pressure. Next, the restoration slots were made
and the study was carried out using a scanning electron microscope JEOL JSM-6380LV.

RESULTS: As a result of microscopic studies, a violation of the marginal fit along the filling-tooth border was deter-
mined in all samples sealed with traditional composite materials (Estelite Sigma Quick, OptiShade) 65 + 9.18% (p < 0.05) and
bulk fill group materials (Tetric N-Ceram, SonicFill) 98 + 2.69%, (p < 0.05) in cases of exposure to low atmospheric pressure.
In the samples that were not exposed to atmospheric pressure, the marginal depressurization was 12 + 6.25% (p < 0.05) —
Estelite Sigma Quick, OptiShade and 21 + 7.84% (p < 0.05) — Tetric N-Ceram, SonicFill.

CONCLUSION: 1t has been proved by laboratory method that traditional composite materials and bulk fill group materials
are rational to use only in persons who are not associated with extreme effects on the body, since in cases of exposure to
atmospheric pressure, there are violations of the marginal fit of the material along the seal-tooth border.

Keywords: atmospheric pressure; bulk fill; composite material; filling material; restoration; secondary caries; violation of
the edge fit.
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AKTYAJIbHOCTb

Kapuec 3yboB — 310 MHorodaktopHoe 3aboneBaHue,
B UMCN0 (aKTOPOB BXOLAT KCTPEMAsIbHbIE BO3LENCTBUSA Ha
opraHusm [1].

MpoueHT pa3BuTWA Kapueca 3yb60B y MUNOTOB NO CpaB-
HEHWUIO C PYTMMU OCHOBHBIMW CTOMATONOrM4YeCcKuMK 3abo-
neBaHuaMM cocTaBnseT 89 + 3,2 % [2], aToMy cnocobcTByeT
perynsipHoe BO3[eiCTBUE NpOecCUoHanbHbIX BPeaHOCTElH
Ha opranmsm [3].

Kapuo3Hblii npoLiecc MoXeT NpUBECTU K Pa3BUTUIO OCTIOK-
HeHwi [4], No3TOMy KaueCTBEHHOE fledeHne U NPodMnaKTUKa
[,aHHOr0 NaToNorMyecKoro NpoLecca ABNSTCA 0CHOBHOM 3a-
Jayen B CTOMATONOrMYEeCKol npaktuke [5]. B umcno dakto-
pOB, CNOCOOCTBYHLLMX BO3HUKHOBEHUI) BTOPUYHOIO Kapueca,
BXOAAT HapyLLEHWEe KpaeBoro NpuneraHus, nosiBieHns 3a3opa
Mo rpaHuue nnomba-3yd, BCNeACTBUE YEr0 MUKPOOPraHu3-
Mbl MPUHUKAIOT B 06pa3oBaBLLYOCSA NONOCTb [6].

B coBpeMeHHbIX UCTOUHMKAX 0TMEYEHO, YTO [1S BO3HUK-
HOBEHMsl BTOPUYHOTO Kapueca [OCTAaTOMHO MMHUMANbHOIO
npocTpaHcTea (30 MKM) Mexay nioMbUpoBOYHBIM MaTepy-
anoM u nonoctbio 3yba [7].

BaxHbIM 3TanoMm B le4eHUM 1 NpodUNaKTUKL BTOPUYHOTO
Kapueca 3y60B SIBNAETCA [OCTUKEHWUE afLeKBATHOTO KPaeBOro
npuneranus [8].

KauectBeHHOe neyeHWe M NpodMNaKTMKa BTOPUYHOIO
Kapueca y MauMeHTOB 3KCTpeMarbHbiX Mpodeccuin OYeHb
Ba)Hbl, U UIMEHHO MO3TOMy HE0bX0AMMO OMpeaenuTb on-
TUManbHbIA cnocob pectaBpauuu 3yboB, KoTopblii bypet
CHWXaTb BEPOSTHOCTb BO3HWUKHOBEHUS HapyLUEHUs KpaeBo-
ro NMpuneraHus nNpu BO3AENCTBUM HU3KOTO aTMOC(hepHoro
JiELT I

Lente uccnedosaHusi — Ha 0CHOBaHWM M3Y4eHUs KpaeBo-
ro NpuneraHus pectaBpaLyi, U3roTOBEHHBIX U3 Pa3fMyHbIX
BM0B NIOMBMPOBOYHBIX MaTepUanoB, NP1 BOCCTaHOBNIEHUN
KeBaTe/IbHON NOBepPXHOCTU 3yba onpefenutb Hambonee on-
TUMarbHbIA €nocob NNoMOUpoBaHMS, CHUKAKOLLMA BEPOSAT-
HOCTb HapyLLEHWS KpaeBoro npuneraHus nioMobl B ciyyasx
3HaUMUTENBHOTO M3MEHEHUS aTMOCGHEPHOr0 AaBEHMS.

MATEPWAJIbI U METO bl

[u3aitH uccnepoBaHus

YpaneuHble 3ybbl fenunuck Ha 4 rpynnbl, npenapupo-
Ba/MCb M 0bpabaTbiBanuch afresvBHoW cuctemoii Single
Bond Universal, npoBoaunock nnoMbupoBaHue nosocTen no
KNacCMYecKol MeTOAMKe TPafULMOHHBIMWA KOMMO3UTHBIMY
matepuanamu Estelite Sigma Quick (Tokuyama Dental), Opti-
Shade (Kerr) (puc. 1, 2) u Matepuanamu rpynnbl bulk fill Tetric
N-Ceram (lvoclar Vivadent), SonicFill (Kerr) (puc. 3, 4).

Mocne nnoMbupoBaHKsa 3ybbl NoMeLLanucs B husmonoru-
YECKWI pacTBOP Ha 2 Hef, C Liefbi MMUTALMU POTOBOM XA -
KocTu. 3aTeM 3-4 1 4-q rpynnbl UCCNeA0BaUCh C UCMOSb30-
BaHWeM bapokamepbl, 06pa3Libl NogBeprannch BO3LeNCTBUI0
HW3KOro aTMOCdepHOro [aBneHus, COOTBETCTBYHLLErD
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BbicoTe 10000 M, BpeMs MoLenMpyeMoro Haneta cocTaBuio
30 4 (puc. 5). 1-2 v 2-a rpynnbl He NoaBepraanch BO3fel-
CTBMIO aTMOC(HEPHOro AaBMEHMS.

Janee nsrotaBnuBanuch Wndbl Bcex 0bpasLoB, npo-
BOAMIIOCH UCCNEA0BaHNE C UCMONIb30BAHUEM CKaHUPYIOLLEro
3NeKTPOHHOro Mukpockona JEOL JSM-6380LYV.

Kputepum cootBeTcTBUA
B vccnenoBaHWM NPUMEHSNIUCH MPOMBILLSIEHHO BbIMyCKa-
eMble CTOMaTONIOrMYecKue Matepuansi.

YcnoBus npoBefeHus

WccnenoBanus npoBoamnnch Ha base Kadepp obuien
CTOMATONOMMKM, aBUALMOHHON U KOCMMYECKOW MeAWLMHbI,
Hay4HO-MCCe0BaTeNIbCKOrO LeHTpa BoeHHO-MeAMLMHCKOV
akagemum umenn C.M. Kuposa.

npOﬂ,Oﬂ)KVITEIIbHOCTb uccnepoBaHua
Wccneposanue nposoannocChL B Te4eHue 2 ner.

OnucaHne MeAMLMHCKOro BMeLIaTeNbCTBa
MeanumuHCKoe BMELLATENbCTBO He nposoaunocChb.

MeTopabl perucTpaLmm UCxoaoB

Peructpaums ucxofoB wWccrefoBaHWS NpOBOAMIACH
C MOMOLLbI0 3NIEKTPOHHOIO CKaHMPYIOLLEr0 MMKPOCKONa
JEOL JSM-6380LV B Hay4HO-MCCNenoBaTeNIbCKOM LIEHTpe
BoeHHo-MeamnumHcKon akagemum umenn C.M. Kuposa.

CraTucTUYeCKUI aHanus

Mony4yeHHbIN B pe3ynbTaTe KIMHUYECKOTO UCCeA0BaHUA
undpoBoii Matepuan obpabotaH ¢ noMoLsio 3BM 3C «Asus»
C MCMOMb30BaHNEM MAKETOB CTaHAAPTHBIX CTATUCTUYECKUX
nporpamm. pu 3TOM BbIYMCSNM cpeaHee apudMeTHYecKoe
(X), owmbKy cpepnHero apudMeTUyeckoro (mx), noKasatenu
abCoMIOTHOM U OTHOCUTENIBHOW M3MeHYMBOCTU. CyLLecTBeH-
HOCTb PasfMumMi Mexay NMpU3HaKaMW OLEHMBaNM Mo BeNU-
unHe Kputepus poctoBepHocT CTblogeHTa. Pe3ynbrtar mc-
Ccnefj0BaHus cuUTanK JocToBepHbIM npu p < 0,05.

PE3YJIbTATbI U OBCYXXAEHUE

OcHOBHble pe3ynbTaTbl UCCNe0BaHUs

Mpu NpoBEeAEHMM MUKPOCKOMMYECKUX WMCCNeL0BaHWM
HapyLLeHWe KpaeBOro MpWneraHus B Cyyasx BO3AEHACTBUS
HM3KOro aTMoc(hepHOro AaBfieHNs No rpaHuue nnomba-3y6
y 00paswoB, 3annoMbupoBaHHbIX TPAAULMOHHBIMU KOMIO-
3uTHbIMM Matepuanamu (Estelite Sigma Quick, OptiShade)
65+9,18 % (p < 0,05), n y 3yboB c MaTepuanamm rpynmei
bulk fill (Tetric N-Ceram, SonicFill) 98 + 2,69 % (p < 0,05)
(puc. 6, a, b). B obpasuax, koTopble He NOABEPraaMcb BO3-
AeNcTBUI0 aTMOCdEepHOro AaBNeHWs, KpaeBas pasrepMeTy-
3auws coctasuna 12 + 6,25 % (p < 0,05) — Estelite Sigma
Quick, OptiShade 1 21 + 7,84 % (p < 0,05) — Tetric N-Ceram,
SonicFill (puc. 6, c, d).

HexxenatenbHble sBieHUs
HexxenatenbHble ABNeHUsI OTCYTCTBYHOT.
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Puc. 1. TpaguumoHHbIn KoMnoauTHbIA MaTepuan Estelite Sigma Quick ~ Puc. 2. TpaavumoHHbIA KoMNo3uTHBIM MaTepuan OptiShade

SonicFill
Composite

Kerr

Net Wt 3g Cce
80539 Rev 2

Puc. 3. Marepuan bulk fill Tetric N-Ceram Puc. 4. Matepuan bulk fill SonicFill

Puc. 5. bapokamepa, nogbem 06pasLio Ha «BbicoTy» 10000 M

D0I: https://doiorg/ 10.17816/ rmmar364519
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Puc. 6. HapquEHMH KpaeBoro npuneraHua KOMMNo3uTHOro Matepuana

OBCYXXOEHUE

JleTunky perynsipHo NofBepratTcs 3KCTPeMabHbIM BO3-
LEe/CTBMAM Ha OPraHM3aM, TakUM KaK XPOHWYECKWUN CTpece
1 BMbpaums. 3T BpeaHble GaKTopbl CNOCODCTBYIOT HapyLue-
HUIO KPaeBOro MpuUseraHus NIoMOMPOBOYHOTO MaTepuana,
NPOHWUKHOBEHWUIO MUKPOOPraHW3MOB B MONOCTL 3yba, BO3-
HWKHOBEHWKO BTOPUYHOMO Kapueca UM pasBuTUIO OCNOXKHE-
HWI, KOTOpbIE MOTYT NPUBECTM K noTepe 3y6ba. Mpu u3yyeHun
BAMAHWSA HU3KOTO aTMOC(HEPHOro AaBNeHUs Ha pecTaBpaLmmn
3y60B 0OblN0 BbISIBNIEHO HapyLUEHWe KpaeBoro mpuneraHus
B C/ly4asx BO3AEHCTBUA HWU3KOrO aTMOCGHEPHOro [aBneHus
Mo rpaHuue nnomba—3yb y obpasuos, 3anioMOMpOBaHHBIX
TPaAMLMOHHBIMA KOMMO3WTHbIMM MaTepuanamm (Estelite
Sigma Quick, OptiShade) 65 + 9,18 % (p < 0,05), y 3yboB
¢ Matepuanamu rpynnbl bulk fill 100 £ 0 %, (p < 0,05).
B obpasuax, KoTopble He NofBepranMcb BO3AeNCTBUI0 aTMOC-
(epHoro faBneHns, Kpaesas pasrepMeTM3aLms CocTaBuna
12 £ 6,25 % (p < 0,05) — Estelite Sigma Quick, OptiShade
n21+7,84% (p < 0,05) — Tetric N-Ceram, SonicFill.

3AKJIKYEHUE

JlabopaTopHbIM cnocoboM AoKasaHo, YTo TPaaMLMOH-
Hble KOMMO3UTHbIE MaTepuanbl U MaTepuanbl rpynnbl bulk

CMUCOK UCTOYHWKOB

1. Mapamonos 0.0. ONTMM3aLMs NeYeHns Ha4anbHOro Kapueca
C NPUMEHEHWEM MeAMLMHCKOr0 030Ha. ABTOped. AuC. ... KaHA. Mea.
HayK. M.: ®FAQY BO MIMY, 2019. 26 c.

DOI: https://doi.org/ 10.17816/ rmmar364519

fill paumoHanbHO Mcnonb3oBaTh TOMBKO Y N, paboTa Ko-
TOPbIX HE CBS3aHA C JKCTPEMaNbHbIMKA BO3LENCTBUAMU Ha
OpraHu3M, TaK Kak B C/ly4asx BO3AeHCTBUA aTMochepHOro
[aBNEHNs NPOMCXOAUT HapyLUeHWe KpaeBOro MpuneraHus
MaTepuana no rpaHuLe niomba—3yo.

AOMNOJIHUTENBbHAA UHOOPMALUA

BbnaropapHoctu. bnarogapum Kadeapy aBMaLMOHHOM W KOC-
MWUYECKOM MeMUMHBI BO rnaBe ¢ npodeccopoM A.A. BnarmHuHbIM
W Hay4HO-MCCNef0BaTENbCKMIA LIeHTP BoeHHO-MeaMLMHCKOM aKa-
LeMuu nof, pykosoacTBoM npodeccopa K.IM. Fonosko.

®uHaHcupoBaHue. oucKoBo-aHanuTUYeckas pabota npose-
[A€Ha Ha JInYHble CPefiCTBa aBTOPCKOTO KOJNEKTUBA.

Brnapg aBTOpOB. ABTOPLI BHEC/IM 3HAUMMBbI BKaJ B NpoBe-
[EHWe UCCNe0BaHNUA WU NOATOTOBKY CTaTbi, NPOYIM U 0400punmn
(bu1HanbHY Bepcuio CTaTby [0 NybavKauuu.

3JTnyeckasn skcnepTn3a. HacTosilas cTaTbs He COAEPMMUT Ka-
KMX-NIMBO MCCNeoBaHuiA C y4acTUEM 0N U KVBOTHBIX B Kaye-
cTBe 061BEKTOB U3y4eHUs.

KoHdnuKT nHTepecos. ABTopbl 3asBNAIOT 06 OTCYTCTBUM KOH-
(NIMKTOB MHTEPECOB.

2. Jland A.P. PacnpocTpaHeHHOCTb OCHOBHbIX CTOMATOMI0rMYECKUX
3aboneBaHui y neTHoro coctaga // N3secTtus Poccuickor BoeHHo-
MeauuUMHcKon akagemun. 2022. T. 41, N2 S2. C. 261-263.
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Bnuanuue ¢pusnyecko aKTMBHOCTU Ha KA4YeCTBO JKU3HU
6epeMeHHbIX

W.C. 3axapos', A.A. Lmnar!, E.10. CatywkunHa', B.C. Bonpapesa', B.). MBaHoB?,
E.B. Anapuanosa’, T.B. ®ecenko’, .M. Kaprmwenko', I".10. Mopo3osa'

! BoeHHo-MeanuMHCcKan akagemus, CankT-Tetepbypr, Poccus;
2 KeMepoBCKMI rocyAapCTBeHHbII MeULMHCKMIA yHuBepcuTeT, Kemeposo, Poccusa

Llestb. N3yuntb BAMSIHME (DU3MUECKON aKTUBHOCTM Ha KAYeCTBO M3HU DepeMEHHBIX B Pa3fiNiHbIE reCTaLMOHHbIE CPOKMU.

Mamepuaner u Memodel. lpoBesieHo 06CepBaLMOHHOE MOMNEPEYHOe MCCNeA0BaHME GU3NYECKON aKTUBHOCTU M KauecTBa
HU3HM 99 BepeMeHHbIX KEHLUMH B pasfiniHble recTaLMoHHble Cpoku. Kputepum BroUeHus B uccnegoBaHme: Bospact 18-35 ner;
OTCYTCTBME OCTPOM 3KCTpareHUTanbHoOi MaTonioruu; cornacue Ha npoBeAeHue uccnefoBanus. Kputepumn UCKIOUeHNs: Bo3-
pact Monoxe 18 u ctaple 35 net, HanMuMe OCTPOM 3KCTpareHUTaNbHOM NaToNIorUK; OTCYTCTBUE COMacusa Ha y4acTue B UC-
cnefoBaHuu. [1ns oLeHKM GU3NYEeCKol aKTUBHOCTY BepeMeHHBIX 33 0CHOBY Dbl B3AT MeXAYHapOAHbIA 0NpocHUK Pregnancy
physical activity questionnaire (PPAQ), cocToswwmii n3 36 Bonpocos. C Lenblo U3y4eHUst KauecTBa XM3HU UCMONb30Banach
COKpalLieHHas MeToauKka BceMupHol opraimsaumu 3gpaBooxpaHeHuss — WHOQOL-26 (World Health Organization’s Quality
of Life), BKtoyatoLLas 26 BOMPOCOB.

Pesynemamel. [Ins poctvxeHns nocTaBieHHomM Lenu bbin paspabotaH afanTupoBaHHbINA PYCCKOA3bIYHBIA BapUaHT MeX-
[JYHapOHOr0 ONPOCHUKA, OMpeaensoLLero ypoBeHb (M3nNYecKon akTMBHOCTM Y bepeMeHHbIX, — PPAQ-RUS, Ha ocHoBaHMK
KoToporo co3faHa mporpamMma ans 3BM. B npoBefeHHOM ucciefoBaHUM MOSyYeHbl AaHHbIE 0 CTAaTUCTUYECKU 3HAYUMOM
B/MSHUM pAfA NapaMeTpoB (U3NYECKOHA aKTUBHOCTM Ha KauyecCTBO JKM3HM B PasfMuHble CPOKM FeCTaLMOHHOMO Mepuofa.
OnpepeneHa Koppensums NpodeccuoHanbHOM aKTUBHOCTU C CaMOBOCTIPUSTUEM U YPOBHEM (U3NYECKOr0 U MCMXONIOrUYecKo-
ro bnarononyumsi, a TakKe aKTMBHOCTM, CBA3AHHOW C M3MYECKUMM YNpaXKHEHUAMM, MOKasaTensMu GU3n4eckoro u Ncmxo-
noruyeckoro bnarononyuus.

3aksioueHue. lpoBefeHHOe UCCNEL0BaHNE MOXKET CTaTb OCHOBOW AJ1S AaNibHEMLIEro U3yYeHWUs BIMSHWSA YPOBHSA (un3u-
YECKOM aKTMBHOCTU OEpPEMEHHbIX Ha TEUYEHME recTaLMOHHOro Nepuoia, a TakKe UCCe0BaHUA BO3MOXHOCTU YrpaBfieHus
KauecTBOM YM3HU XEHLUMH NyTEM U3MEHEHUs PU3NYECKOI aKTMBHOCTM B 3aBUCHMOCTU OT CPOKOB GEpeMEHHOCTH.

KnioueBble cnoga: 6ep9MEHHOCTb; Ka4eCTBO XWN3HW; ONPOCHUK q)M3Ml'IECKOﬁ aKTUBHOCTU 6epEMEHHbIX; PyCCKoA3bl4HaA BepCcus;
camoBocnpusaTue; dJM3M'-IECKaFI aKTUBHOCTb; dJVIBM'-IE‘CKOE M ncuxonorun4yeckoe 6narononque.
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Impact of physical activity on the quality of life of pregnant

women

Igor S. Zakharov', Andrey A. Schmidt', Ekaterina Yu. Satushkina',
Valeria S. Bondareva', Vadim . Ivanov?, Evgeniya V. Andrianova',
Tatiana V. Fesenko', Zhanna M. Karpishchenko', Galina Yu. Morozova'

! Military Medical Academy, Saint Petersburg, Russia;
2 Kemerovo State Medical University, Kemerovo, Russia

AIM: To study the effect of physical activity on the quality of life of pregnant women at various gestational ages.

MATERIALS AND METHODS: An observational cross-sectional study of physical activity and quality of life was performed in
99 pregnant women at various gestational periods. Criteria for inclusion in the study: age 18-35 years; absence of acute extra-
genital pathology; consent to conduct research. Exclusion criteria: age younger than 18 and older than 35 years, the presence
of acute extragenital pathology; lack of consent to participate in the study. To assess the physical activity of pregnant women,
the international Pregnancy physical activity questionnaire (PPAQ), consisting of 36 questions, was taken as a basis. In order to
study the quality of life, an abbreviated methodology of the World Health Organization — WHOQOL-26 (World Health Organiza-
tion’s Quality of Life), including 26 questions, was used.

RESULTS: To achieve this goal, an adapted Russian-language version of the international questionnaire was developed
that determines the level of physical activity in pregnant women — PPAQ-RUS, on the basis of which a computer program was
created. In the study, data were obtained on the statistically significant effect of a number of parameters of physical activity on
the quality of life at various times of the gestational period. The correlation of professional activity with self-perception and the
level of physical and psychological well-being, as well as activity associated with physical exercises, indicators of physical and
psychological well-being was determined.

CONCLUSION: The conducted study can be the basis for further study of the influence of the level of physical activity
of pregnant women on the course of the gestational period, as well as the study of the possibility of managing the quality of life
of women by changing physical activity depending on the duration of pregnancy.

Keywords: physical activity; physical and psychological well-being; pregnancy; pregnancy physical activity questionnaire;
russian version; self-perception; the quality of life.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

CornacHo onpegeneHunio BcemupHoil opraHusaumm 3apa-
BooxpaHeHusi (BO3), nog KayecTBOM XM3HM MOHMMAETCS
BOCMPUSATHE YEJIOBEKOM CBOETO MOJIOXKEHMUS B XKU3HW B KOH-
TEKCTE KyNbTypbl, CUCTEMBI LIEHHOCTEN, LieNed, 0XUAaHWH,
CTaHAApPTOB U NpobnieM, B YCIOBUAX KOTOPbIX OH wuBeT [1].
3HauuMbIMK daKTopamu, onpesensioLMMU KauecTBO u3-
HW, ABNATCA (U3NYECKoe 3[40POBbe, NCUXOMOrMYecKoe co-
CTOSIHME W YPOBEHb COLMAnM3aLMm YenoBeKa, CBA3aHHbIe,
B CBOW 04epefdb, C ero ¢usnyecKon aKTuBHocTblo (DA)
[2-5].

Pap uccnepoBaHuin MpoaeMoHCcTpupoBan cHuxerne A
B TeueHue bepeMeHHOCTM [6, 7]. B To e BpeMs rectaumoH-
HbI Nepuof NpeacTaBnseT coboit Bronormyeckuini 0Tpe3oK
B XKM3HW XKEHLLMHBI, BO BPEMS KOTOPOTO €€ COMaTU4ecKoe
3[,0pOBbe, a TaKKe TeYeHWe recTalMoOHHOro NpoLiecca u pas-
BUTME NI0A3, 3aBMCAT OT MpeLIECTBYOLLEr0 W HACTOALLErO
obpasa »wu3Hu, B ToM ymncne u ot OA.

Takum obpasoMm, npobnemy Huskoit PA bepeMeHHoI He-
0bxoaMMo paccMaTpuBaTh B TOM YMCTIE B KOHTEKCTE ee BO3-
LECTBUA Ha KA4yeCTBO XKM3HU B TEYEHWE TecTaLMOHHOro
nepuoga. B To e Bpems nybamkaumu, onuckiBakoLLmMe BAUS-
Hue ypoBHA DA Ha pa3nMyHbIE NOKA3aTeNM KAaYeCTBa U3HH
BO BpeMsi bepeMeHHOCTH, HeMHorouucneHHs! [8]. Kpome Toro,
HeobX0AMMO 0TMETUTb, YTO MHTEPNPETaALMS UMEIOLLIMXCA UC-
CnefoBaHuiA 3aTpyAHEHa B CBA3M C OTCYTCTBUEM YHU(ULMpO-
BaHHbIX MHCTPyMeHTOB oueHky DA Bo BpeMs bepeMeHHOCTH
M U3Y4EHUS KA4ecTBa HM3HMU.

B HacTosiee Bpems 3a pybexoM nnis onpefeneHus
ypoBHs DA B TeueHWe recTaLMOHHOr0 Nepuoaa LUMPOKOe
pacnpocTpaHeHne MONYYMS aHrNOoA3bIYHbIA ONPOCHUK Preg-
nancy physical activity questionnaire (PPAQ), sBnstowmics
MOLMGULMPOBAHHBIM BapUaHTOM MEXAYHapOLHOro TecTa
no ®A (International Questionnaire on Physical Activity, IPAQ)
[9-11]. Mpu 3TOM B psARe CTpaH CyLLECTBYIOT afanTUpOBaH-
Hble Bepcum PPAQ [12-14]. B aToM onpocHuKe ucnonb3yetcs
MHHOBALMOHHbIN NOLXOA, B OCHOBE KOTOPOr0 JIEXUT Bbibop
Pa3NNYHbIX BULOB LEATENBHOCTM M MX KOMOMHALMIA, KOTOpbIe
ABNSAIOTCA BaXHbIMU AUCKpUMUHaTOpaMn DA GepeMeHHbIX
YKeHLWMH. Ha ocHoBaHuM aHKeTupoBaHua no PPAQ u3yyatotcs
MPOJOMKUTENBHOCT, YacTOTa M MHTEHCMBHOCTb Pa3/IMyHbIX
BuaoB OA Ha npoTsxkeHun bepemeHHocTy [15].

B oTeuecTBeHHOI NnuTepaTtype Mbl He 0bHapyxwuam uc-
CnefoBaHuiA, B KOTOpbIX Obl ucnonb3osancs PPAQ, uto ces-
3aHO C OTCYTCTBMEM B HacTosllLee BPeMs afanTUpOBaHHOI
PYCCKOS3bIYHOW BEPCUN AaHHOW MeToauku. KpoMe Toro,
BCTPEYaKTCA Wb efUHUYHbIE MYyONUKaLMK, OLEeHWUBal0-
me cBsi3b Mexay ypoBHeM OA B TeyeHue recTauMoHHOro
nepuosa M KavyecTBOM u3HM bepeMeHHbIX [16]. [laHHoe
obcToATenbCcTBO chopMMPOBaNO Lieflb HAacTOALLEro uccne-
[L0BaHus.

Lens uccnedosaHus — n3yunTtb BvsHUe ypoBHA DA Ha
KayecTBO JKM3HU BEpeMEHHbIX B Pa3fUyHble recTaUoHHbIE
CPOKM.
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MATEPUAJIbl U METO/bI

[lns pocTvxeHns nocTaBieHHoOW Lenu bbino npoBefe-
Ho obcepBauMOHHOe MonepeyHoe uccriefoBaHue. Pabota
BbIMOJIHANACh C COBNMIOAEHNEM 3TUYECKUX HOPM COMacHo
XenbCUHKCKOM Aeknapaumn BceMupHOM MeaMLIMHCKOM acco-
LMaLMU «3TUYECKIME MPUHLMNBI NPOBEAEHUS HAYYHBIX Mefy-
LIMHCKUX MCCNef0BaHuMin ¢ yyacTueM YenoBeka» [17] u «[lpa-
BUNaMU KIIMHUYECKOM NpakTuky B Poccuitckoit Mepepaumnn»,
a TaKkKe 3TMYECKUM CTaH[apTaM J0KanbHOro 3TUYecKoro
KomuTeTa BoeHHO-MeaMuMHCKOW akagemun. bepeMeHHbie
Bbinn 0bcnefoBaHbl NOCAE MUCbMEHHOTO COrflacus Ha yya-
CTWe B MCCef0BaHMM U 06paboTKy NepcoHamnbHbIX AaHHbIX.

Kputepuu BKmtoYeHns B uccnepoBaHue: bepeMeHHbie
XeHLWMHbI B Bo3pacTe 18-35 nert; oTCyTCTBME OCTPOI 3KC-
TpareHuTanbHOM NaToNoruu; COrnacue Ha NpoBefEeHUe UC-
cefjoBaHus.

Kputepumn uckniouenms: Bo3pact Monoxe 18 u craplue
35 neT, Hanuuue OCTPOM IKCTpareHUTasIbHOM MaTomoruK;
OTCYTCTBWE COrNIAacMs Ha yyacTue B UCCNeA0BaHUM.

Mocne peanu3aumm BbILIEONUCAHHBIX KPUTEPUEB BKITIO-
UeHus W UCKITloYeHus bbina chopMupoBaHa rpynna uccneso-
BaHWA (n = 99), BKIOYAIOLLAA HEHLLMH, COCTOALMX Ha JuC-
MaHCEPHOM y4yeTe B CBA3M C HEPEMEHHOCTLH) B JKEHCKOM
KOHCYNbTaLMN KNIMHUKK aKYLLEpPCTBa U MHeKoorum BoeH-
HO-MeJMLMHCKOW aKaseMum.

[lns oueHkm A 6epeMeHHbIX 3a 0cHOBY bbin B3sT PPAQ,
cocroswmii u3 36 BonpocoB. Hamu bbinm npoBefeHb! apan-
Tauusa 1 anpobaumus AaHHOW METOLMKM W MpeLJioXkeHa pyc-
CKOA3bIYHAsA BEPCUS AaHHOTO OMPOCHUKA.

C Lenbio M3yyeHMs Ka4ecTBa XM3HU MCNOJIb30Banach co-
KpalLeHHas MeTOAMKa, npeasioxeHHas BO3, — WHOQOL-26
(World Health Organization’s Quality of Life), BkntovatoLas
26 BonpocoB. Pe3ynbTatamMu aHKeTUpOBaHMS ABUAUCH CYbb-
EKTUBHbIE [laHHble 0 QU3NYECKOM U MCUXON0rMYecKoM bna-
ronoayyYuu pecrnoHAeHTa, a TaKKe CaMoBOCIPUSATUM, MUKpO-
coumanbHOW NoAAepIKKe U coumnanbHoM bnaronoyyum [1].

[lna npoBefeHNs CTaTUCTUYECKOH 00paboTKM mosyyeH-
HbIX pe3ynbTaToB (opMupoBanack 6asa AaHHbIX C UCMOSb-
30BaHMEM KOMMbLOTEpHOM NporpaMMbl Microsoft Excel 2007.
[ns oLeHKN HOpManbHOCTW pacrnpefeneHns nokasaTenen
npumeHsnca Kputepuin Konmoroposa—CMupHOBa ¢ nonpas-
Kon Jlunnuedopca [18]. MpenctaBneHne KoMMYeCTBEHHBIX
roKasaTesiei NP1 HOPMasnbHOM pacnpeAeneHnm 0cyLLecTBAA-
1oCb C WUCMOMb30BaHUEM CPESHUX apUBMETUUECKUX 3Haue-
HWi (M) 1 UX CTaHAAPTHBIX OTKIOHeHWN (SD); npu oTcyTCTBUM
pacnpegenenus Faycca — MeauaHbl (Me) M MeXKBapTUIb-
HOro MHTepBana (25-i u 75-i npoueHtunu, Q1-Q3). C uenbto
ONpeAeNieHns CTaTUCTUYECKOM 3HAUMMOCTU PasNinymii MeXay
KOJIMYECTBEHHBIMU MPU3HAKaMU TPEX HE3aBUCUMBIX Tpynn
MpU OTCYTCTBMM HOPMasIbHOrO pacnpefenieHns UCMonb3o-
Banca H-kputepuin Kpackena—Yonnuca. lpu nsyyeHum cesisu
MeX [y NoKasaTensMu BbIBOpKW NpK OTCYTCTBUM HOpMab-
HOro pacnpefeneHns NepeMeHHbIX MPUMEHSNCA KO3 puum-
eHT paHroeoy Koppensauuu CnvpMeHa. OLeHKa HafeXHOCTH
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CpOK 6epemeHHocm Ha AaTy 3ano/IHeHUA aHKeTbl ‘ Hejenb

MpoaonxnTe

Puc. 1. BHewnwii Bug nporpammel ans 3BM «OueHka puanyeckon
aKTUBHOCTU 6epeMeHHbIX» — BBOJ, laHHbIX

BHYTPEHHEN COrNacoBaHHOCTM MPOBOAWMBIX TECTOB BhbINOS-
HANacb Ha OCHOBaHMM Ko3dduumeHTa anbda KpoHbaxa,
a TaKkke MeTofa pacuiennenus (split-half). Ins ucknodenns
owubKM 1-ro pofa Npu NpPoBepKe CTAaTUCTUYECKUX TUMOTe3
YpoBeHb 3HauMMocTH npuHuMancs paeHbiM 0,05 (a = 0,05),
C LieJbI0 MCKITYEHNS OLUMBKM 2-70 pofia YypoBEHb MOLLHOCTH
(1 — B) npunmmancs paeHbim 0,9.

PE3YJIbTATbI

B npoBeseHHOM nonepeyHoM WUcCnefoBaHUM pacnpefie-
neHne 6epeMeHHbIX XEHLLMH B 3aBUCUMOCTM OT CPOKa recta-
uum beino cnepyowmm. B nepsoM TpuMecTpe obcneposaHo
20 yenoBeK, BO BTOPOM — 24 1 B TpeTbeM — 55. Bo Bcex
TPUMeCTpax MKEeHLMHbl 0Ka3aluCb COMOCTaBUMbI MO BO3-
pacty. B nepeoM TpuMecTpe cpefHWii BO3pacT COCTaBUN
30,7 + 4,2 net, Bo BTOpOM — 31,4 £ 5,1 neT u B TpeTbeM —
30,9 £5,2 net (p =0,86).

BepemeHHble NpoXoanAM aHKeTUpOBaHMe, BKIKOYaloLLee
oueHky DA 1 u3yyeHue KayecTBa MW3HU. YuuTbiBas OTCYT-
CTBME PYCCKOA3bIYHOW BEPCMU MEXAYHAPOAHOT0 OMPOCHUKA
OA 6epeMeHHbIX, Obin paspaboTaH afanTMpOBaHHbIA BapuaHT
PPAQ Ha pycckoM ssbike (PPAQ-RUS), Bratovatowmii 36 Bo-
MpOCOB, W3 KOTOPbIX 32 XapaKTepu3yoT NPOJOIKUTENBHOCTD,
yacToTy M MHTeHcKBHOCTL DA Ha NpoTsXEeHUM Beel bepeMeH-
HOCTU, BbIPaXKEHHbIE B YCIIOBHbIX METabOIMYECKUX eAMHULAX

200,00
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Puc. 3. Pacnpepnenenue nokasateneit ManononsuxHon OA y be-
peMeHHbIX Mo TpumecTpam, Me [Q1; Q3]
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«OUeHKa QUSUNECKOTt BKTUBHOCTH GEpeMeHHbX> X

OV0: amnnva U Otuectso
Bospact: 19

[Nata o6cnenoanys: 07.12.2022
Cpok GepemerocTy: 34 Hegens

O6uwan akvBHOCTS (MET u/Hen,) = 397.05
Manonogemxran aestensHocts (MET u/wea) = 49,70
AKIVBHOCTb NErKoii uHTeHCHBHOCTA (MET w/nea) = 111,65
AKIVBHOCTS CpeaHeih uHTeHCHBHOCTA (MET u/Hea) = 221,08
AKTVBHOCTS BLICOKO/ UHTeHC/EHOCTA (MET u/Hea) = 10,13
Nomawnan aestensHocTs (MET u/Hea) = 156,08
Tpogeccuonansan AeatensHocTs (MET u/Hea) = 123,38
CnoptvieHsie ynpaxsHerus (rumHacTvka) (MET u/Hen) = 30,98

Coxpatis Meuars

Puc. 2. BHewHwi Bug nporpammel ans IBM «OueHka dusmnyeckon
aKTUBHOCTW OepeMeHHbIX» — MOoNy4eHue pe3ysnbTaToB

(MET u/Hep). Mpu 3TOM MHTEHCUBHOCTb KNaccuduumpoBanach
Ha ManonodBWKHY0 AesTenbHOCTb (<1,5 MET), aKTUBHOCTb
nerkoit (1,5-2,9 MET), cpeanein (3,0-6,0 MET) u BbicoKoi
ctenenn (>6,0 MET). Mo Bugy nesTenbHOCTb Nofpasge-
NANWM Ha AOMALLHIO0, NpodeccUoHanbHyl0 U CMOPTUBHYIO.
Mpy aHKeTMpOBaHMM 1A KaXAOT0 BUAA LeATeNbHOCTU Npo-
cunu BbibpaTb KaTeropuio, Kotopass Hambonee TOYHO COOT-
BETCTBYET KOJMYECTBY BPEMEHW, MPOBELEHHOMY 33 3TUM
BMIOM [EATENIbHOCTU, NPY 3TOM COH He Bbln BKIOYEH B aH-
KeTy. B KOHLe onpoCHWKa Haxoauncs pasfen C OTKPbIThIM
BOMPOCOM, MO3BOJSIABLUMA [,00aBUTL BUAbLI AEATENBHOCTH,
KoTopble He ObinM mepeuncneHbl Bbllwe. Bpems camo-
CTOATENILHOTO 3anojiHeHWUst OMPOCHMKA COCTaBASNO OKOMO
10 MuH.

ApanTtupoBaHHas pyccKos3sblYHas Bepcus Nierna B OC-
HOBY pa3paboTaHHOM KoMMbtoTepHoW nporpammbl «OueHKa
bu3nyeckon akTMBHOCTM BepeMeHHbIX». «Ha Bxoge» npo-
rpamMMbl BBOAATCA haMunus, UMs, OTYECTBO, AaTa POXAe-
HUS BepeMeHHON, JaTa 3amofiHeHUs, CPOK BepeMeHHOCTH,
3aTeM UCnbITyeMas BBOAMT OTBETbl Ha 3afaBaeMble BO-
npockl. llocne 3Toro «Ha BbIXOAEe» BbIBOAATCS MOKasaTesn
obwei ®OA, ManonoABMMKHOW AeATENIbHOCTU, aKTUBHOCTU
NEerkom, cpefHeil U BbICOKOW MHTEHCUBHOCTM W OTAENBHO [0-
MallHel, npodeccMoHanbHOM U CMOPTUBHOW LeATeNbHOCTH
(puc. 1, 2).

Mpu oLeHKe BanMOHOCTU TECTOB PYCCKOSA3LIYHONM BEPCUM
onpocHuka ®A bepemeHHbIx PPAQ-RUS KoadduumeHT anboa
Kponbaxa cocrasun 0,82; petectoBas Koppensuus — 0,97.
[laHHble MoKasaTenu CBUAETENbCTBYIOT O BHYTPEHHEH CO-
rNacoBaHHOCTK pe3ynbTaToB NPOBELEHHOr0 aHKeTUPOBaHUS
y bepeMeHHbIX B yKa3aHHOI BbIbopKe.

B 1abn. 1 npeactaBneHbl pesynbTathl, NOAyYeHHbIE NPK
ucnonb3oBaHun onpocHuka PPAQ-RUS.

/3 npuBeaeHHOM Tabauubl BULHO, YTO NPU OLEHKE OM-
HaMUKKU UHTEHCMBHOCTM 0bLweir ®A ¢ nepsoro no TpeTwil
TPUMECTP OTMEYAN0Ch CTAaTUCTUYECKM 3HAYMMOE CHUKEHME
MeJMaH [LaHHOr0 NoKasaTens 3a CHeT CyMMapHOro yMeHblLLe-
HWSl aKTUBHOCTM JIErKOM, CPeiHEN U BbICOKOW MHTEHCUBHOCTM.
B 10 3Ke BpeMs C yBenMueHneM cpoKa rectauum bbino BhbisiB-
NIeHO BO3pacTaHWe BPEMEHHbIX 3aTpaT Ha MamnonojBUKHYH
aKTUBHOCTb (puc. 3).
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Tabnuua 1. Mokasatenn QA y eHLMH B 3aBUCMMOCTM OT CPOKa DepeMeHHOCTM (faHHble onpocHWKka PPAQ-RUS)

lNoka3aTenb

TpumecTp
bepeMeHHOCTH

YcnoBHble MeTabonuueckue eauumusl (MET u/ven)

Me [Q1; Q3]

YPOBEHb 3HAUUMOCTH
pasnuuuii No TpUMecTpam, p

06uwas OA

ManonopaBukHas aKTUBHOCTb
(<1,5 MET)

AKTUBHOCTb NErKON MHTEHCUBHOCTU
(1,5-2,9 MET)

AxTnBHOCTb CpefiHeil MHTEHCUBHOCTM
(3,0-6,0 MET)

AKTMBHOCTb BbICOKON MHTEHCUBHOCTM
(>6,0 MET)

WHTeHcmBHOCT DA
358,1 [242,5; 384,0]
279,7 [214,5; 355,4]
206,9 [156,9; 301,7]
48,4 [33,5; 73,4]
79,4 [66,4;127,1]
97,4 [71,0; 106,9]
127,0 [67,3; 172,9]
114,7 [82,7; 148,4]
95,0 [61,8; 128,4]
95,3 [50,7; 156,6]
67,6 [39,8; 150,1]
53,6 [26,2; 110,4]
7,5[1,6;9,6]
0,0 [0,0; 1,6]

0,0 [0,0; 1,6]

H Kpyckana—Yonneca — 14,5
p=0,001

H Kpyckana—Yonneca — 18,9
p=0,001

H Kpyckana—Yonneca — 5,1
p=0,08

H Kpyckana—Yonneca — 3,0
p=0.2

H Kpyckana—Yonneca — 33,4
p=0,001

JloMalLHAs [eATenbHOCTb

I'Ipodaeccmouaanaﬂ [eATeNbHOCTb

CnopTuBHas AeATeNbHOCTD
(pu3nyeckme ynpaxHeHus
Ans bepeMeHHbIX)

Bup pestensHocTu

74,0 [43,1; 107,3]

97,6 [43,7; 203,5]

104,3 [72,1; 178,4]

101,1 [5,5; 148,7]
89,3 [0,0; 136,5]
0,0 [0,0; 56,01
12,4 110,1; 14,2]
11,9 [3,5; 17,8]

9,4 [4,8; 13,9]

H Kpyckana—Yonneca — 8,4
p=0,01

H Kpyckana—Yonneca — 18,0
p=10,001

H Kpyckana—Yonneca — 3,9
p=01
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Mpy M3y4eHUM pasnuYHbIX BULOB AEATENIbHOCTM Ha Npo-
TAXEHWUM DEPEMEHHOCTY CTaTUCTMYECKM 3HAUMMO Bo3pacTana
JOMaLLHAS aKTUBHOCTb (pUC. 4) NpuM CHUMXKeHUM npodeccuo-
HamnbHoOM (puc. 5).

OueHKa MHIeKca paHroBom Koppensauun CnepmeHa Mex-
ay ®A 1 cpoKoM bepeMeHHOCTH NpeAcTaBneHa B Tabn. 2.

OTMeueHa NpsAMas CBA3b MEX/Y YPOBHEM MaslonoJBUK-
Hoi ®A u nHpekcom Maceol Tena r = 0,31 (p=0,02). 3Ha-
YMMOro BAMAHWSA Apyrux nokasatenen ®A Ha UMT y obcne-
LYyeMbIX XEeHLUMH BbISIBNIEHO He Bbino. Takxe onpegeneHa

400,00
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300,00
z
= 200,00
]
=
100,00 -
L € L
0,00
| TpuMecTep Il pumecTep [Il pumecTep

Puc. 4. Pacnpepenerne ®A y bepeMeHHbIX, CBSA3aHHOM C [OMalLLl-
Hel [esTenbHOCTBIO, Mo TpuMecTpaM, Me [Q1; Q3]
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3aKOHOMepHas NONOXUTENbHAA CTAaTUCTUYECKM 3HAYUMas
Koppensums Mexay KonnyecTBoM AeTeit u yposHeM DA npu
BbIMOSIHEHWUM JOMalLHel fesTensHocTy r= 0,54 (p = 0,001).

Hapsgy c usyyennem ®A BbinonHanoch uccnefoBaque
Kau4ecTBa }M3HM DepeMeHHbIX (Tabn. 3).

N3 npepcTaBneHHoi Tabnuubl BUAHO, YTO MOKa3aTenu
OLIEHKM (U3MYECKOro M NCUXONOrMyeckoro bnaronosyums,
a TaKXe ypoBeHb CaMOBOCMPUATUS OepeMeHHbIX Haxoau-
JUCb CTaTUCTUYECKM 3HAYMMO BbllLe BO BTOPOM TpUMeECTpe
W CHWXKanucb B TpeTbeM. KpoMe Toro, oTMeyeHa npsmas
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T *

100,00 I

Il pumecTep

MET, u/ven

0,00 :

| TpUMecTep Il pumecTep

Puc. 5. Pacnpepenenune ®A y bepeMeHHbIX, CBA3aHHOM ¢ npodec-
CUOHaNbHOW [ieATenbHOCTLI, Mo TpuMecTpaM, Me [Q1; Q3]

Tabnuua 2. Koppenaums Mexay recTaumoHHbIM cpokoM 1 OA bepeMeHHbIX

AKTVBHOCTB | AKTMBHOCTb | AKTUBHOCTb Mpodeccro- | Ousnuyeckme
06was ¢u- | Manonopa- o - | [oMaLuHsas
M nerKkoi CpefHen | BbICOKOV | HanbHas | ynpaHeHus
epeMeHHble 3M4ecKas | BWXKHas LesTenb
WHTEHCUB- | MHTEHCUB- | WUHTEHCUB- Jestenb- | Ans bepe-
aKTUBHOCTb | aKTUBHOCTb HOCTb
HoCTH HOCTH HOCTU HOCTb MEHHBIX
Cpok bepeMeHHOCTH -0,420 0,341 -0,239 -0,229 -0,467 0,216 -0,512 -0,290
YpoBeHb 3HauMMoCTH, p 0,001 0,001 0,017 0,023 0,001 0,031 0,001 0,004

Ta6nuua 3. MNokasaTenu Ka4yecTBa U3HM Y KEHLUMH B 3aBUCUMOCTM 0T CpoKa bepeMeHHOCTH (BaHHble onpocHuka WHOQOL-26)

Pesynbtar
MNoka3aTenb Tpumectp Y
BepeMeHHOCTH Me [Q1; 03] YPOBEHb 3HAYMMOCTH pasnu4mii
' Mo TPpUMecTpam, p
®usnyeckoe 1 NcuxonoruyecKoe | 26,0 [21,3; 29,0] H Kpyckana—Yonneca — 20,9
bnarononyume Il 29.0 [27.2: 30,0] p=0,001
11} 24,0 [21,0; 28,0]
CamMoBocnpusThe I 25,0 [24,0; 27,0] H Kpyckana—Yonneca — 23,5
I 27,0 [24,0; 29,0] p =0,001
11} 24,0 [19,0; 26,0]
MukpocoumanbHas noaaepxka I 13,0 [12,0; 14,0] H Kpyckana—Yonneca — 0,3
I 13,5 [12,0; 14,7] p=08
11} 13,0 [12,0; 15,0]
CouwanbHoe bnarononyuve | 32,51[32,0; 36,0] H Kpyckana—Yonneca — 1,0
I 34,5 [31,2; 37,7] p=05
I} 34,0 [30,0; 38,0]
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CBA3b MEX[y KONMYecTBOM AeTel W MoKasatenem cybb-
EKTUBHOM OLEHKW couuansHoro 6narononyums r=0,3
(p = 0,026).

Mpy n3yyeHun Koppensuuv Mexay yposHem DA Bo Bpe-
Ms BepeMeHHOCTV 1 MOKa3aTeNsIMU KayecTBa MU3HK nony-
UYeHbl creaytoLume faHHble. 0TMeYeHa npsMas CTaTuCTUYECKH
3HauMMas CBA3b MeXAYy NpOQeccUoHanbHOW aKTUBHOCTbIO
1 camoocnpustiem r = 0,2 (p = 0,02) n obpaTHas — mexay
NpodeccMOHaNbHOM aKTUBHOCTBIO M YPOBHEM (U3NYECKOr0
W ncuxonorudeckoro onarononyums r=-0,3 (p = 0,01). Tak-
e onpegeneHa MosoXWUTeNIbHas KOpPensiuMs akTUBHOCTMH,
CBA3aHHOM C DU3MYECKUMM YNIPaXKHEHUSIMK, C MOKa3aTens-
MW QU3NYECKOrO U Mcuxonoruyeckoro bnarononyums r = 0,36
(p =0,001) (puc. 6).

3AKJIKYEHUE

B pesynbTate npoBeAeHHOro uccnefoBaHus bbin pas-
paboTaH, aganTUpoBaH M BanMAMPOBaH PYCCKOA3bIYHBIN
BapWaHT Mex[yHapofHoro onpocHuka PPAQ, Ha ocHoBaHuw
KoToporo bbina cosgaHa nporpamma s 3BM «Ouenka du-
3MYECKON aKTUBHOCTW BepeMeHHbIX». [lonyyeHHble faHHble
NPOJEMOHCTPUPOBAN HaaMuMe CTaTUCTUYECKU 3HAYMMONA
KOppensuum Mexay CpoKoM bepeMeHHOCTU U ypoBHeM DA
OTMEYEeHO CTAaTUCTUUECKM 3HAUMMOE CHUKEHUE MHTEHCUBHO-
cTvt 06wl OA, rnaBHbIM 06pa3oM 3a CYeT YMeHbLLEHUSA Npo-
(eccroHanbHoM 1 COpPTUBHOM AeATeNnbHOCTH. B To e Bpems
0TMeYasnoch yBenmyeHne AOMaLLHel aKTUBHOCTH.

Mpu u3yyeHnn BnusiHua OA Ha KauyecTBO Ku3HK bepe-
MEHHbIX OMpefiefleHa CTaTUCTUYeCKU 3HauuMMas Koppens-
ums npodeccUoHanbHOM aKTUBHOCTM C CaMOBOCTIPUATUEM
W ypoBHEM (M3MYECKOro M MCHUXoMorMyeckoro bnarono-
nyyus, a Takke OA, cBA3aHHON C QU3NYECKUMM YrpaKHe-
HWUAMK, MOKasaTenaMu GU3NYECKOro U MCUX0N0rMYeCKoro
bnarononyuus.
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I deKTUBHOCTD OpraHU3aLmmn U cneumdu4ecKom
npounakTMKu pesyc-KoHGpaMKTa npu 6epeMeHHOCTH

0.H. Xapkesuy, E.H. lopoBckas

BoeHHo-MeuunHCKas akapemus, CaHkT-lNetepbypr, Poccus

Llenvto uccnedoeaHus siBunach OueHKa 3QHEKTUBHOCTU OpraHU3aLMu U MeLyKaMeHTO3HOTO OKa3aHWsi KOMIMIEKCHOM
cneunduyecKoil aHTeHaTabHOM U NOCNEPOAOBON NPOMUIAKTUKM NEPBUYHON M30MMMYHU3ALMKM 0TEHECTBEHHBIM UMMYHOTJIO-
6ynuHom aHTM-RhO(D) y Rh-0TpuruaTenbHbIX JKEHLLMH.

Mamepuanel u Memodel. [Ins pocTvxeHus Lenm bbin paspaboTa anroputM BeaeHns bepeMeHHOCTH Y Rh-oTpuuaTenbHbIx
JEHLLWH, NpOBefieHa KOMMNIEKCHas aHTeHaTasbHas 1 NociepoAoBas NpodunaKTMKa nepBUYHON U30MMMYHU3aLMM UMMYHO-
rnobynuHoM aHTU-RhO(D) n oueHeHa ee 3ddeKTMBHOCTL Y 37 MEHLWMH, poauBLWKMX Rh-NONOMKMTENbHBIX HOBOPOXKAEHHbIX.
Ecnu antutena K antureHy RhO(D) He BbISBAsUCD, TOraa B CpoKe 28 Hef OepeMeHHbIM BBOAMM MMMYHOII00YNIMH YesioBeKa
aHtupe3yc-Rh0(D) B po3se 1500 ME (300 Mkr). Tutp aHtuten aHtM-RhO(D) KoHTponupoBanu kaxable 2—3 Hed 4O ponos.
MaTtepsiM NOBTOPHO BBOAMAM UMMYHOIN0OYNMH YenoBeka aHTM-RhO(D) B gose 1500 ME (300 Mkr) B TedeHune 24—72 4 noche
poxaeHns Rh-nonoxutensHoro pebeHka. Yepes 6 Mec nocnie pooB NOBTOPHO ONpeaensiM TUTP aHTuten K aHtureHy RhO(D).

Pe3ynemamel. TNocne BBeLeHUS 0TEYECTBEHHOrO MMMyHOrN0bYMHa Yenoseka aHTU-RhO(D) nobouHbix addekToB 1 an-
nepruyeckux peaxumin He 3apeructpuposaHo. Bee 37 (100 %) xeHLmH Bbinn pofiopaspeLLeHbl B CPOKax LOHOLLEHHOH bepe-
MEHHOCTU, U3 HUX abaoMuHanbHo — 7 (18,9 %). Bce metv poamnuch ¢ oLeHKom no Lkane Anrap 8-9 6annos 6e3 remonu-
TU4eckom bonesHn. Tutp aHtuten K aHtureHy Rh0(D) 6bin oTpuuatensHeiM y 24 (64,9 %) KeHLMH Yepes 6 Mec nocnie pofoB.
Y 13 (35,1 %) Matepeit uMencst NOCTBaKUMHANbHbIA TUTP aHTUTEN He Bbilwe 1 : 2, YTo AOMYCKAETCA MHCTPYKLMEN K npenapaty
UMMyHornobynuHa yenoseka aHTM-RhO(D). MoBTOpHbIN pe3ynbTat y HUX bl oTpULaTENbHBIM Yepes 12 Mec mocne pojoB.

3arnoyeHue. Pe3ynbTaTbl MCCNELOBaHUA NOKa3anu AOCTATOYHO BbICOKYH0 3D(EKTUBHOCTb OpraHu3aLmm U MeauKaMeH-
TO3HOrO OKa3aHWS KOMMJIEKCHON CMELMpUYECKON aHTeHaTanbHOW U NOCNepoaoBoi NPodUNaKTUKM NepPBUYHON M30UMMYHM-
3aLMM 0TEYECTBEHHBIM UMMYHOrNOOYNMHOM aHTU-RhO(D) y Rh-oTpuLLaTeNbHBIX KEHLLMH.

Kniouesble cnioBa: reMonuTyeckas 6onesHb NioAa; NocnepoaoBas NpopunakTuKa pesyc-M30MMMyHU3aLMK; NpeHaTaslbHast
NpouNaKTMKa pesyc-130MMMYHU3aLMK; Pe3yC-M30MMMYHU3ALMS; Pe3yC-KOHGIIMKT NPy DEPEMEHHOCTH; TUTP aHTUTEN K aHTU-
reHy RhO(D); yenoseyeckuii uMMyHorno6ynmH aHTu-RhO(D).
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The effectiveness of the organization and specific prevention

of Rh-conflict during pregnancy
Ol'ga N. Kharkevich, Elena N. Dorovskaya

Military Medical Academy, Saint Petersburg, Russia

AIM: The aim of the study was to evaluate the effectiveness of the organization and medical provision of complex specific
antenatal and postpartum prevention of primary isosimmunization with domestic anti-Rh0(D) immunoglobulin in Rh-negative
women.

MATERIALS AND METHODS: To achieve the goal, an algorithm for managing pregnancy in Rh-negative women was devel-
oped, complex antenatal and postpartum prophylaxis of primary isoimmunization with anti-Rh0(D) immunoglobulin was car-
ried out, and its effectiveness was evaluated in 37 women who gave birth to Rh-positive newborns. If antibodies to the Rh0(D)
antigen were not detected, then at 28 weeks pregnant women were administered human immunoglobulin anti-Rh0(D) at a dose
of 1500 IU (300 ug). Anti-Rh0(D) antibody titer was monitored every 2—3 weeks before delivery. Mothers were re-introduced
with human anti-Rh0(D) immunoglobulin at a dose of 1500 IU (300 ug) within 24-72 hours after the birth of an Rh-positive child.
6 months after delivery, the antibody titer to the Rh0(D) antigen was re-determined.

RESULTS: After the introduction of domestic human immunoglobulin anti-Rh0(D), side effects and allergic reactions were
not registered. All 37 (100%) women were delivered at term, of which 7 (18.9%) were delivered abdominally. All newborns
were born with an Apgar score of 8-9 without hemolytic disease. The titer of antibodies to the Rh0(D) antigen was negative in
24 (64.9%) women 6 months after delivery. 13 (35.1%) mothers had a post-vaccination antibody titer not higher than 1 : 2, which
is allowed by the instructions for the anti-Rh0(D) human immunoglobulin preparation. They tested negative again 12 months
after delivery.

CONCLUSION: The results of the study showed a rather high efficiency of the organization and medical provision of com-
plex specific antenatal and postpartum prevention of primary isoimmunization with domestic anti-Rh0(D) immunoglobulin in
Rh-negative women.

Keywords: antibody titer to RhO(D) antigen; fetal hemolytic disease; human immunoglobulin anti-Rh0(D); postpartum
prophylaxis of rhesus isoimmunization; prenatal prophylaxis of rhesus isoimmunization; rhesus-conflict pregnancy;
rhesus isoimmunization.
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lemonuTudyeckas 6onesHb nnoga (FBI1) passuBaetcs
y DepeMeHHbIX XEHLUMH, KOrLa OpraHuMsM MaTepu CUHTe-
3MpyeT aHTMTeNna B OTBET Ha YyXepoAHble NS Hero 3pu-
TpoumMTapHble aHTUreHbl mioga. B 95 % Bcex KnuMHMuecku
3HaumMbIx cnyyaeB ['BI1 obycnoBneHa HeCOBMECTUMOCTbIO
no daktopy pe3syc (Rh), B 4,9-5 % — no cucteme ABO u me-
Hee yem B 0,1 % cnyyaeB — no ApyrM U30CepONOrMYECKUM
cucteMam [1-3]. [pynnoBas HeCOBMECTUMOCTb KPOBU MaTepu
u nnoga no cucteme ABO BcTpeyaeTcs Yalle apyrux BUAo0B
M30MMMYHHOI0 KOHbMKTa, Koraa y Matepu 0(l) rpynna Kpo-
BM, a Y nnogaa nobas apyras. OnHako Bl v HoBOpoXAEHHO-
ro MPOTEKaeT, KaK NpaBuo, B cTepToi hopMe, U MHTEHCUB-
Has Tepanusa He Tpebyetca. Hanbonee yacTbiM KIIMHUYECKH
3HaYMMbIM TUMOM WMMYHOJOMMYECKON HECOBMECTUMOCTH
OpraHM3MOB MaTepu W Moja ABASETCA HECOBMECTUMOCTb
no Rh-caktopy [1, 3].

HacuutblBaeTcss 6 OCHOBHbIX aHTUreHoB Rh-takTopa,
aHtureH (paktop) Rh0(D) — ocHoBHoOM U3 Hux. OH coaep-
utcs B aputpoumtax 85 % mogen, npoxusatowmx B Eepo-
ne. Mo Mepe NpofBWXEHMA C 3anafia Ha BOCTOK 4acToTa ero
HanMumsa CyLLEeCTBEHHO CHWXaeTcs. [logaensioLlee uucno
utenei Asumn sBnsoTcA HocutensiMu aHtureda RhO(D), mo-
3T0My Rh-KOHGAMKT npu 6epeMeHHOCTM Y HUX BCTpeyaeTcs
ropasgo pexe, YeM y eBponenues [3, 4].

Ha ocHoBaHWW Hanuuus B apuTpoumTax aHtureHa RhO(D)
BblenstoT Rh-nonoxwutenbHylo Kpoeb. KpoBb ntopei,
3PUTPOLMTBI KOTOPBIX JIMLLEHbI 3TOr0 aHTUreHa, OTHOCAT
K Rh-otpuuatensHomy Tuny. Jiioan ¢ Rh-nonoxutenbHoii
KPOBbH MOTYT 6bITb roMo3uroTHbIMK (DD) 1 reTepo3uroTHBbI-
mu (Dd). Cpeam Bcex MyxumH ¢ Rh-nonoxutensHon KpoBbio
40-45 % saBnsoTcA romo3uroTHbiMK (DD), U JOMUHAHTHBIN
reH D Bcerpa nepepaetcs nnogy. Onpeaenexue retepo- u ro-
MO3WrOTHOCTYW 0TLA 3aTPYLHEHO A BHEAPEHUSA B PYTUHHYIO
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MeIMLIMHCKYI0 NMPaKTUKY M3-3a BbICOKOW CTOMMOCTW McChe-
poBaHus. Noatomy 6epemeHHocTb y Rh-oTpuLaTenbHoi eH-
LUMHBI 0T Rh-NONOXUTENBHOrO MYyX4MHBI LienecoobpasHo Be-
CTU KaK bepeMeHHOCTb ¢ Rh-nonoxuTensHbiM nnogoM [3-5].

MatoreHes [BIl BkYaeT 3 OCHOBHLIX KOMMOHEHTa:
1) NepBUYHYI0 M30MMMYHM3aUMIO; 2) NPOLYKUMIO aHTU-Rh-
aHTUTENT UMMYHHBIMU KNeTKaMW Rh-oTpuLaTenbHOM XKeHLLM-
Hbl; 3) NPOHMKHOBEHME aHTM-Rh-aHTUTeN yepes mnaueHTy
B OPraHM3M nnofa, KoTopble BbI3bIBAOT reMonn3 (paspyLue-
HWe) 3puTpoLMTOB pebeHKa, pa3BuTHe aHeMUW, runepbuIn-
pybuHeMuu, runepeonieMun, OpMMpOBaHME 04aroB 3KCTpa-
MeJynnspHOro KpOBETBOPEHWS B MEYEHM 1 CeNle3eHKe Nofa,
NpUBOLSLLEE K rMnepTpodum 3TUX opraHoB [5].

O6pasoBanue Rh-aHTuTeNn y Rh-0TpuLaTenbHOM MeHLwm-
Hbl BO3MOXHO HE TOJIbKO MpU BbIHALLMBaHUM bepeMeHHOCTH,
HO M NpU CaMONPOM3BOJILHOM U MEMLIMHCKOM abopTe, a TaK-
e noce IKTonuyecKoi bepeMeHHoOCTU. 10 AaHHBIM Hay4HOM
NMTEpaTypbl, YacToTa U30MMMYHWU3aLMK B 3TOM CJly4ae Co-
ctaensiet okono 3 % [2, 3, 6, 71.

Mpodunaktvka nepeu4HON M3oMMMyHU3aLMKM no Rh-dak-
TOpy ABNAIETCS CaMbIM NEPBLIM U Haubosee BaHbIM KOM-
MOHEHTOM CHUXKEHUs MNepuUHaTanbHOM 3aboneBaeMoCTy
n cMepTHocTn oT TBIl. MeToabl NpodunakTUkKM nepBrYHOM
M30MMMYHM3aLMU Mo aKTopy pe3yc MoryT ObiTb Hecnew-
npuueckumn n cneuuduueckumn. Hecneumduyeckue Me-
TOAbI ABNAKTCA HEMEAMKAMEHTO3HbIMW, OHW HanpaBJieHb
Ha npepynpexneHue nonafaHus Rh-nonoxutenbHbIx
3pUTPOLMTOB B KPOBOTOK Rh-0TpMLATENbHON JKEHLUMHBI.
Cneumnduueckas npodunakTuka HanpaeneHa Ha npeLynpex-
AeHne BblpaboTku aHTU-Rh-aHTMTENn y Rh-oTpuuaTenbHoM
JKEHWMHbl K Rh-nonoxuTenbHbIM 3puTpouMTaM nnofa.
OHa MoXKeT BbITb NNaHOBOM M SKCTPEHHOM (MPU OCTIOMHEHUAX
bepeMeHHocTY) [5].

Jtanbl natoreHesa bl

1. MepeuuyHan M30MMMYHWU3aUUA — nonagaHue Rh«+» 3puTpouuToB
nnoaa B KPOBOTOK Rh«—»)KEeHLUMHbI

MKEHLLUMWHBI

2. |Npoaykuus anTu-Rh-aHTUTEN MMMyHHBIMM KneTkamu Rh«—»

nnoaa

3. |NpoHukHoBeHue aHTU-Rh-aHTUTEN uepe3 NNAUEHTY B OpraHu3M

T —

| remonuz (paspywenue) sputpountoe pebeHka I

[ Passutve avemmn |

¥

runepbunupybuHemua, runepeoneMua, 3KCTpameaynnAapHoe
KPOBETBOpEHUE B NeUeHU U Cene3eHke NNoAa, UX runeprpodua

p

"} YUNOKCUAU NOJTMOPTAHHAA HEAOCTATO4YHOCTL ]

Puc. 1. 37anbl natoreHe3a reMonMTUYECKONM DonesHn nnoja
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JbdeKTMBHOCTL NNaHOBOW MOCNEpPOA0BOM NpodmnakTu-
KW NepBUYHONA U30MMMYHU3ALMWN UMMYHOTII0BYIMHOM aHTU-
RhO(D), BBoauMbIM B fo3e 1250 ME (250 MKr) B TeueHue 72 4
nocne pofoB, JOKa3aHa MHOMOYUCIIEHHBIMU KIMHUYECKUMH
nccneposanusmu B 70-e rr. XX B. [8, 91. OHa wmpoko npu-
MeHsANacb M MpoAosKaeT MPUMEHATLCA B HalleW CTpaHe.
[loponoBas nnaHoBas NpodUNaKTUKA UMMYHOrN00OYAMHOM
aHTM-RhO(D) B coyeTaHuu ¢ NocnepoaoBoii Hayana ycnewHo
MPUMEHATLCA B €BPONENCKUX CTPaHax B KoHLe 70-x — Hauane
80-x rr. NpoOLLIOro CTONETUSA, YTO B 3HAYMTENILHON CTEMEHU
cnocobcTBOBaNO peLleHnto Npobnembl pesyc-KOHQMKTHON
bepemenHocTH [10].

lnaHoBas cneuuduyeckas AopofoBas NMpodunakTuka
n3onMmMyHusaumm no Rh-cdaktopy B Poccuitckoin ®epepaumnu
BriepBble ObiNia pernaMeHTMpoBaHa NMCbMOM MuHKCTepCTBa
30paBo0XpaHeHns U counansHoro passutus (M3) ot 16 ge-
Kabpa 2011 r. N2 15-4/10/2-12699 «[eMonuTuyeckas 6o-
ne3Hb nnoja y GepeMeHHbIX C pesyc-ceHcubunusaumeil.
[narHoctuka, neyexue, npodunaktuka». HopMaTuBHBbIN
LOKYMEHT perynsipHo 0BHOBNSieTCA, M B HacTosllLee BpeMs
LeiicTBYOT MeToAMYecKMe peKOMEHAALUWUK, YTBEPKLEHHbIE
M3 ot 02.11.2020, «Pe3yc-usommmyHusaums. eMonntnye-
cKas bone3Hb nnopa» [2]. CornacHo npoToKosy, ecnv Bo Bpe-
MA bepeMeHHocTM aHTU-Rh-aHTUTEna He obpasoBanuce,
TO B CPOKe bepeMeHHOCTM 28 Hep v B TeueHne 24—72 4 no-
C/le pofi0B BBOASAT MMMYHOrN0OYMH Yenoseka aHTM-Rh0(D)
B [03e, YKa3aHHOW B MHCTPYKLUMM MPOM3BOAMTENEM, NpH
poxaeHun Rh-nonoxwurenbHoro pebeHka.

BHezipeHWe KOMMAEKCHOW crneuuduyeckon A0pOAOBOW
W NocnepofoBol NPOdUNAKTUKU pe3yc-KOH(IUKTHOW be-
PEMEHHOCTM B €BPOMENCKUX CTPaHaX Mo3BOJIUI0 CHU3UTL ee
yactoty B 29 pas (c 46 po 1,6 Ha 100 Tbic. pogos) [11, 12].
B 10 e BpeMs npobnema pe3yc-KOHPMKTHOM bepeMeHHo-
CTU B Hallel CTpaHe NpOLOJIKAET 0CTaBaTbCA aKTyaslbHOM
[13-15]. MoaToMy uenbld MCCefOBaHUA SBUNACh OLEH-
Ka 3((hEKTUBHOCTM OpraHM3auMm M MeAMKaMeHTO3HOro
0Ka3aHWA KOMMEKCHOW cneuupuUecKoi aHTeHaTaNbHON
W NOCNepofoBoi NPOGUNAKTUKW NEPBUYHON U30MMMYHU-
3aUMM 0TeYeCTBEHHbIM MMMYHOrNobynuHoM aHtM-Rh0(D)
y Rh-0TpuLiaTeNbHbIX KEHLUMH.

MATEPUAJIbl U METO/IbI

[na pocTvxKeHus Lenu npoBefeHa KOMMEKCHas aH-
TeHaTanbHas W NocnepofoBas MpodunaKTMKa NepBUYHON
M30MMMYHM3aLMM MMMYHOrNobynnHoM aHTM-RhO(D) n oue-
HeHa ee 3QdeKTUBHOCTL Y 37 KeHLWMH, poamuswmx Rh-no-
NOXUTENbHBIX HOBOPOXKIEHHbIX. KpuTepusamu BKIOYeHUS
NaLMeHTOK B UccrefoBaHue sBnsnuck: Rh-oTpuuatenbHas
NPUHAAJIEXHOCTL KPOBY, OTCYTCTBUE TUTPA aHTUTEN K aHTU-
reHy RhO(D), Rh-nonoxwutenbHas npuHaAfIeXHOCTb Kpo-
BM Myxa. [lpn OTCYTCTBUM [aHHbIX KPUTEPUEB MALMEHTKM
B WCCMef0BaHWe He BKIoYanuch. Kputepuamu uckiove-
HWSA U3 UCCNeLl0BaHUS ABNIAMUCH: NOSBNEHWUE TUTPA aHTUTEN
K aHtureHy RhO(D) mo 28 Hep rectaumu, HeobXoaMMoOCTb
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3KCTPEHHOM cneunduyecKoi NpouUNaKTUKM U30UMMYHU3a-
uvm no Rh-cakrtopy u Rh-oTpuuatensHas npuHaanexHocTb
KpOBM HOBOPOXAEHHOIO.

Bo3pacT eHLUWH, BKIYEHHBIX B UCCNIeA0BaHNe, COCTa-
Bun ot 21 go 39 ner, cpeaHuin Bospact — 28,9 + 0,03 ner.
Hacroswas 6epeMenHocTb bbina nepsoit y 11 (29,7 %) xeH-
LWKMH. B aHamHe3e nMenn 6epeMeHHocTb 1 popbl 26 (70,3 %)
MEHLMH, U3 HUX 23 (62,2 %) poannm Rh-nonoxuTenbHbIX
AeTeit 1 Bbinn NpuBMTLI MMMyHOrNobynuHoM aHTu-RhO(D)
B TeyeHue 72 4 nocne pogos. Y 9 (24,3 %) naumeHToK B aHaM-
He3e MMenucb MpepbiBaHna 6epeMeHHOCTM B MasiloM CPOKe,
8 13 HuX BBOAMNCA MMMYHOTNOBYNMH aHTU-RhO(D) B Teve-
Hue 72 4 nocne npepbiBaHus bepeMeHHocTH. ConyTcTByHOLLYIO
3KCTpareHuTanbHyto natonornio uMenu 27 (73 %) MeHLuH.
N3 Hux xpoHuyeckuii nuenoHedput coctasun 5 (13,5 %) Hab-
NOJEHUIA, naToforma WuToBMaHon xenessl — 4 (10,8 %),
3abonieBaHus cepaeyHo-cocyamcToi cucteMbl — 6 (16,2 %),
TpoMbopuum — 7 (18,9 %), 3aboneBaHus cycTaBHO-Mbl-
weyHom cucteMbl — 3 (8,1 %) HabmogeHus.

OpraHu3aums oKasaHus MeauuUMHCKOA nomowwm Rh-ot-
puLaTenbHbIM bepeMeHHbIM XKeHLLMHaM NPOBOAMNAch Mo pas-
paboTaHHOMY Hamu anroputMy (puc. 2) [5].

KoMmnnekcHas aHTeHaTanbHas M nocTHaTanbHas Mpo-
GunaKkTMKa NepBUYHON W3OMMMYHM3aLMKM BK/OYana cre-
LyloLLMe 3Tanbl AMarHoCTUKM, NPOGUNAKTUKM W KOHTPONS
3 deKTMBHOCTM:

37an 1. Rh-oTpuuaTenbHOM MeHLWMHE NPOBOAUMN UC-
cnefoBaHue TMTpa aHTUTen K aHtureHy RhO(D) npu B3sium
Ha AMcnaHcepHbIn yyeT no bepemeHHocTy. [py ux oTCyTCTBUM
MaLMeHTKy BKIlOYanu B rpynny UCCnefoBaHus.

Jran 2. HaunHas ¢ 7 Hep recTaumm Kaxabli MecsiL, onpe-
Oenanu TMTp aHtuten K aHtureHy RhO(D). Ecnm aHTtuTena
He BbISIBNIASINCL, TO B CPOKe DepeMeHHOCTV 28 Hef BBOAMIM
BHYTPMMBILLEYHO 0TEYECTBEHHBIA UMMYHOMOBYMH YenoBeKa
aHTupe3syc-Rh0(D) B gose 1500 ME (300 Mkr). Passutue no-
BouHbIX 3QPEKTOB M annepruyecknx peakuuin KOHTpOsIMpo-
Basv B TedeHne 30 MUH nocne BBeAEHWS npenapara.

3Jran 3. MNocne npoBeaeHUst aHTeHaTaNbHOWM NpoduaK-
TUKM NEPBUYHOMA M30MMMYHU3aLMM NPOLONMKANM KOHTPOMN-
poBaTtb TUTP aHTUTeN aHTM-RhO(D) Kawable 2—3 Hef Ao po-
A0pa3peLLeHus.

3tan 4. Cpasy nocne pojopa3pelleHust onpegensiu
rpynny Kpoeu u Rh-¢akTop y HOBOpOXKAEHHOrO pebeHKa.
HeHwwmHbl, poavBlure Rh-oTpuuaTtenbHbIx AeTen, U3 uccne-
[,0BaHUA UCKITIOYaNNCh.

Jrtan 5. B TeyeHue 24-72 4 nocne poxaenus Rh-no-
NOXUTENIbHOTO pebeHKa MaTepsAM NMOBTOPHO BBOAMSM BHY-
TPUMBILLEYHO MMMYHOrN00yMH yYenoBeka aHTM-RhO(D)
B CTaHAapTHol fo3e — 1500 ME (300 Mkr).

3tan 6. Yepes 6 Mec nocne poLopa3peLLeHns BbINOMHAN
KOHTpoNibHoe obcrefjoBaHMe NPUBMTBIX MEHLLWH, POAUBLLIMX
Rh-nonoxwrenbHbIx feTel, Ha Hanuuue TUTPa aHTUTEN K aH-
tureHy RhO(D). Mpu cnabononoxutensHoM (He bonee 1: 2)
TUTpe aHTuTen K aHtureHy Rh0(D) uccnepoBanue nosTopsnm
yepe3 12 mec.
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ANroputm seaeHua 6epemeHHOCTU Y REeHWMH ¢ Rh «-»

3ran 1: uccneagoBaHue Tutpa auturen K Rho (D) aHTureHy

| «=» TUTp aHTuTen K Rho (D) aHTureny |

| «+» TUTP aHTuTeN K Rho (D) aHTUreny I

3rtan 2: B 28-30 Hen. BBefeHue B/M Ig
yenoseka aHTu-Rho (D) B goze 250 mkr

dran 2: KoquOfb

CCK B CMA nnoga B guHamuke rectayum

i

(unu 1250 ME) l

HopmManeHblit nokasatenb
MCCK 8 CMA — I'BINM HeT

MoBblweHne nokazaTensa
MNCCK e CMA — Hanuuue I'ern

3rtan 3: KoHTponb TUTPa aHTuTen k Rho
(D) B AaMHaMuKe GepemeHHOCTU

3tan 4: onpepenenue rpynnbl u Rh-
chaKTopa KpOoBU HOBOPOXKAEHHOTO pebeHka

3rtan 5: BBegeHue B nepeble 72 4 nocne
poxaeHns Rh «+» peGeHka Ig yenoeeka
anTu-Rho (D) B gose 250 mkr (unu 1250 ME)

|

Otan 3: kopgoueHTes, B3aTue obpasla kposu nnoga
3tan 4: naGopaTopHas AuarHocTMka aHeMuu nnoga
3rtan 5: onpefenexne obbema remotpaHcdysum nnogy

3r1an 6: BHyTpUyTPOoGHas remoTpaHcdy3ua nnogy

3Tan 7: oyeHka 3pdeKTUBHOCTU BHYTPUYTPOGHOrO
nevyeHns aHemuu nnoga

3tan 8: perynapHbiit Y3 KOHTpONb 3a pasBuTUEM
aHeMuu y Nnofa B JanbHeileli AuHamMuke
BepemeHHOCTU

Puc. 2. Anroput™ oKasaHus MeMUMHCKOM noMoLum Rh-oTpuuaTenbHbIM GepeMeHHbIM MeHLLMHAM

PE3YJIbTATbI U UX OBCYXXOEHUE

Mocne BBEAEHWUS OTEYECTBEHHOIO MMMYHOTN0BYNMHA Ye-
noseKa aHTM-Rh0O(D) noboyHbIX 3hdEKTOB U annepruyeckux
peaKLuii He 3aperucTpuMpoBaHoO. AKYLLEPCKUE OCTOXHEHWS,
He CBf3aHHble C aHTeHaTalbHOW MPOMUNaKTUKON NepBuY-
HOM M30MMMyHM3aLuW, auarHocTupoaHbl ¥y 19 (51,4 %)
“3 37 XeHWWMH. Yrpo3a HeBblHALUMBaHUS BepeMeHHOCTU
bbina BoisBneHa y 9 (24,3 %) naumeHToK (y 6 U3 HUX B CBA3M
C UCTMUKO-LiepBUKabHOW HEeA0CTaTOYHOCTbIO); pBOTa Oepe-
MEHHBIX OT JIErKoM A0 ymepeHHon cteneln — y 7 (18,9 %);
aHeMus bepeMeHHbIX nerkoii cteneln — y 8 (21,6 %); yme-
peHHas npeaknamncus — y 5 (13,5 %) bepemenHbix. Co-
yeTaHHble aKyllepckue ocnoxHeHus umenuck y 10 (27 %)
NaLMEHTOK.

Bce 37 (100 %) »eHLwmH bbinm pofopaspeLUeHbl B Cpo-
Ke [OHOLLEHHOW BepeMeHHoCTM mocne 37 Hep rectaumu.
N3 Hux abpomuHanbHo — 7 (18,9 %) xeHwmH: 1 — B cBs-
31 C OWCKOreHHbIM PafUKyNUTOM CO CTOWKUM 60NieBbIM
CMHAPOMOM; 3 — B CBAA3U C [JJIUTENbHOW aHTUKOAryNAHTHOM
Tepanuen TpoMboduamm npu bepeMeHHoCTH; 2 — B CBS-
31 C YNOPHOIA CNabocTblo poAOBON AeATeNbHOCTM M 1 —
B CBAI3U C YBENIMYEHUEM TSIKECTM MPE3KNAMNCUN B pofaXx.
OctanbHble 30 (81,1 %) naumeHTOK OblM pofopa3peLLeHbl
yepe3 ecTecTBEHHble POAOBLIE MyTU Be3 CyLleCTBEHHbIX
OC/I0XHEHWIA. Bce HOBOpOXKAEHHbIE AETU UMENN YL0BNET-
BOPUTEJIbHYI0 OLeHKY no wkane Anrap ot 8 go 9 6annos
Ha 1-# ¥ 5- MUH XUM3HU. HW y KOro M3 HOBOPOXAEHHbIX
JeTen OT MaTepen, MPUBUTLIX 0TEYECTBEHHOM BaKLMHOW
aHTupesyc-Rh0(D), He bbina AMarHoCTUPOBaHa reMosnTH-
ueckas bonesHb.
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KoHTponbHoe 0bcnepoBaHue Ha M30MMMYHU3ALMIO Bbl-
MOSTHEHO BCEM KEHLLUMHAM, POAMBLUMM Rh-nonoxutenbHbIx
LEeTeN U MONYYMBLUMM NPOMUNAKTUKY OTEYECTBEHHBIM UM-
MyHornobynuHoM yenoseka aHTM-RhO(D) B 28 Hepn bepeMeH-
HOCTM U1 B TeyeHue 3 cyT nocne popopaspeluenns. Onpepe-
neHue TUTPa aHTMTeN K aHTUreHy RhO(D) yepes 6 Mec nocne
POJOB MOKasano OTpULATENbHLIA pe3ynbTaT B 24 (64,9 %)
Habnopennax. B 13 (35,1 %) HabniopeHusx y Matepeit
MMEJCA MOCTBAKUMHANBHBIA TUTP aHTUTEN He Bbiwe 1: 2,
YTO [OMYCKAeTCH MHCTPYKUMeW K npemapaty 0TeYecTBeH-
HOro UMMyHornobynuHa yenoseka aHTM-RhO(D). MoeTopHoe
onpeaenenue aHtuten K aHtureHy RhO(D) y Bcex 13 (35,1 %)
JKEHLLMH NMOKa3ano 0TpULaTeNbHbIN pesynbTar Yepes 12 Mec
rnocne poLoB..

Takum obpa3oM, nnaHoBas CoYeTaHHas [OPOAOBast
(B 28 Hen) u nocnepoaoBas (B TeyeHue 72 y) npoduUnakTu-
Ka u3onmMMyHm3aummn no Rh-daktopy oTeyecTBeHHbIM UMMY-
HornoGynuHoM yenoseka aHTM-RhO(D) B cTaHaapTHOM fo3e
300 Mkr (1500 ME) BHyTPUMBILLEYHO SBNSAETCA BbICOKO3(-
(eKTuBHOM. B T0 e Bpemsa uccnepoBaHus M.A. Oxepenbe-
BOW M [Ip. MOKa3bIBakT, YTO B HALLEN CTpaHe NpodunaKTUKa
pe3yc-KOHQMKTHO 6epeMeHHOCTU MCMoNb3yeTcs HefocTa-
TOYHO Lwmpoko [13]. Mo MHenuto A.l'. KoHonnsHHMKOBA W ap.,
MONOXMUTENbHBIE U3MEHEHWUA B 00N1aCTW NepuHaTanbHoi Me-
OVLMHBI M HEOHATONOMMW, NPOMCXOAALUME B Hallei CTpaHe
B nocrefHee LecATureTie, NoKa He pelumnu npobnemy uM-
MYHOKOH(IMKTHOM BepemeHHocTy [14]. Mo maHHbIM H.B. Ep-
MOJ10BOW 1 Ap., B POCCUM YMCIIO JKEHLLUMH C M30MMMYyHM3aLVel
no Rh-gakTopy He cHuxaetcs, a B npogonkaeT ocTaBaTh-
Sl 3HAYMMOM NMPUYMHOIA NepUHaTaNbHOWM cMepTHOCTH [15].
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Cnocob6 pectaBpauum 2-ro knacca no G.V. Black
A.LLl. Fabapaesa, 0.b. BopobbeBa, B.A. XenesHsk

BoeHHo-MeaMumHcKas akapemus, CaHkt-[etepbypr, Poccus

AxkmyaneHocme meMmbl. V13BeCTHO, UTO KapuO3HbII MPOLIECC ABMSETCA 0JHON U3 OCHOBHBIX MPUYWH HapyLLEHWs LenocT-
HOCTU TBEpAbIX TKaHel 3yba, B 0COBEHHOCTV Kapuec KOHTaKTHbIX MOBEpXHOCTel 60KOBbIX 3yboB, KOTOPLIN AaeT Haubonee
yacTble OCMOXHEHMS U TXKENO NMOAJAETCA JleyeHuo. BctaeT Bompoc o noucke HOBOro MeTofa NioMbupoBaHUs MonocTen
2-ro knacca no G.V. Black. 0nHUM 13 cnocoboB ynyylleHUs KadecTBa JieyeHus ABNSETCA A00aBeHNe apMUPYIOLLEr0 KOMMO-
HEHTa pecTaBpaLy.

Llene uccnedoeanus. Paspabotatb MeTof, BoCCTaHOBNEHUS AedeKTOB TBepAbIX TKaHeli 3ybos 2-ro knacca no G.V. Black
C [LOMOJIHUTESIbHBIM apMUPOBaHUEM.

Mamepuanel u Memodel. YaneHHble 3ybbl npenapupoBanuc nog nonoctu 2-ro knacca no G.V. Black, npoBoaunocs us-
MepeHue TOJILLMHbBI CTEHOK NpY MOMOLLM CTOMATOJIONMYeCcKOro MUKPOMETPa, NoNocT1 0bpabaTtbiBanvch afre3avBHONM CUCTEMO
Single Bond Universal, 0bpasubl aenmnuck Ha ABe rpynnbl, NPOBOAMIOCH NNIOMOMPOBaHUE NOSIOCTEN MO KNacCuyecKol MeTo-
JMKe KOMMo3uTHbIM MaTepuanom 3M ESPE Filtek Ultimate Universal Restorative 1 no paspaboTtaHHoMy crniocoby npu nomoLLm
HUTU ¢ KOMNo3uTHLIM MaTepuanom [YCEHULUA (Arcona), nocne pectaBpaLym 3ybbl NOABEPranuch LO3MPOBaHHOMY aBNIEHUIO
Ha MUCnbITaTesbHOM MaluKHe, TBepAOMepe, TOProsoi Mapku «Shimadzu».

Pesynsmamei. TNpyu npoBeneHuy uccnenoBaHuii B obpasuax 2-ro knacca no G.V. Black, roe cteqku 3yba bonee 3 MM,
C NPUMEHEHMEM HUTU C KOMMO3WUTOM CUMa CXKaTus yBenuymunach Ha 455,4 H B cpaBHeHWUM ¢ 0BLLENPUHATON METOLMUKOM NIIOM-
bupoBaHna KomMno3uToM Ha 53 % cooTBeTcTBEHHO. B rpynne 2-ro knacca no G.V. Black, rae cteHku 3yba MeHee 3 MM, cuna
CxKatus yBenmumnach Ha 660,21 H no cpaBHEHMIO C KAcCMYECKOW METOMKOM NNOMOMpOBaHMS, CefoBaTeNlbHO, KadecTBo
nnoMbuposanua nosbicunock Ha 105 %.

3aknoyenue. Ha ocHoBaHWM pe3ynbTaToB McciefoBaHus bbin paspabota «Crnocob pectaBpaLymm MonISipoB B clyyae 3Ha-
UWTENIBHOTO pa3spyLLEHMs KOPOHKOBOM YacTh 3yba» (nateHT PO N® 2783060) ans BoccTaHoBNEHMsA LedeKToB 2-ro Kiacca
no G.V. Black ¢ ucnonbsosanmeM komnosutHoi neHtol 'YCEHULA (Arcona) kak apMupytoLLiero KoMnoHeHTa. [py npoBeieHnm
3KCMepUMeEHTa Ha pa3pbiBHON MallHe Shimadzu BbISBNEHO, YTO pecTaBpaLy, BbINOHEHHbIE C UCTIONb30BAHUEM KOMMO3UT-
HOM NeHTbl, 0611aaKT NYYLLMMU U3MKO-MEXaHUYECKUMM CBOACTBAMM, HEXENM pecTaBpaLym, NPoBeAEHHbIE UCKIUUTENBHO
KOMIMO3MTHbIM MaTepuanomM.

KnioueBble cnoBa: 2-i knacc no G.V. Black; Kapuec; KOMNO3WLUMOHHBIA MaTepuan; HUTb C KOMMO3UTOM «[yceHnLax;
pa3pblBHas MalwKHa Shimadzu; pectaBpaums 3y0oB; CTOMaTONOrMYECKUIA MUKPOMETP.

Kak uutnpoBarb:
labapaesa A.LLl., Bopobbesa H0.6., Henesusk B.A. Cnocob pectaBpaumu 2-ro knacca no G.V. Black // Vi3Bectusi Poccuiickoi BoeHHO-MeAMLIMHCKOM
akafiemun. 2023. T. 42. N° 2. C. 149-154. DOI: https://doi.org/10.17816/rmmar397527
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The method of restoration of the second class by G.V. Black
Anna Sh. Gabaraeva, Yulia B. Vorobyova, Vladimir A. Zheleznyak

Military Medical Academy, Saint Petersburg, Russia

BACKGROUND: lt is known that the carious process is one of the main causes of the destruction of the integrity of the hard
tissues of the tooth, especially caries of the contact surfaces of the lateral teeth, which gives the most frequent complications
and is difficult to treat. The question arises of finding a new method of filling cavities of class 2 according to G.V. Black. One of
the ways to improve the quality of treatment is to add a reinforcing component to the restoration.

AIM: To develop a method of restoration of extensive defects of hard tissues of teeth of the second class according to
G.V. Black with additional reinforcement, to study this method in an experiment.

MATERIALS AND METHODS: The removed teeth were dissected under the cavities of the 2" class according to G.V. Blank,
the wall thickness was measured using a dental micrometer, the cavities were treated with a Single Bond Universal adhesive
system, the samples were divided into 2 groups, the cavities were sealed according to the classical technique with 3M ESPE
Filtek Ultimate Universal Restorative composite material and according to the developed method using a thread with composite
material (dental fiber light-cured formed CATERPILLAR), after the restoration of the teeth they were subjected to metered pres-
sure on a testing machine, a hardness tester, a trademark “Shimadzu”.

RESULTS: When conducting studies in samples of class 2 according to G.V. Black, where the tooth walls are more than
3 mm with the use of a thread with a composite, the compression force increased by 455.4 N. in comparison with the generally
accepted method of filling with a composite, by 53%, respectively. In the group of class 2 according to G.V. Black, where the
walls are less than 3 mm, sealed with a thread with a composite, the compression force increased by 660.21 N compared to
the classical sealing technique, therefore, the quality of sealing increased by 105%.

CONCLUSION: The “Method of restoration of molars in case of significant destruction of the crown part of the tooth” has
been developed (RF Patent No. 2783060). A method for restoring defects of the second class according to G.V. Black using
a composite tape as a reinforcing component is proposed. During the experiment on the Shimadzu bursting machine, it was
revealed that restorations performed using composite tape have better physical and mechanical properties than restorations
performed exclusively with composite material.

Keywords: caries; composite material; dental micrometer; dental restoration; Second class in G.V. Black; Shimadzu breaking
machine; thread with composite “Caterpillar”.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

Cromatonormyeckas nomoLLpb SBAseTcs Haubonee mac-
COBbIM BUOM MeAMLMHCKOT0 06CNYXMBaHWSA, YTO CBA3AHO
C BbICOKOW pacnpocTpaHeHHoCTblo bonesHen 3yboB W mo-
noctn pta cpeamn Hacenenms [1]. WccnepoBanus nokasamu,
YTO OCNOXHEHUA Kapueca 3yboB (MYNbMMT U NEPUOACHTMT)
COCTaBJISIOT 3HAYUTENbHBIA MPOLEHT B CTPYKTYpe CTOMaTo-
noruyeckux 3aboneBaHui [2]. OgHaKO HeCOCTOATENBHOCTU
JenynbnupoBaHHbIX 3yD0B pa3BMBAOTCS He TOMbKO BCNeA-
CTBME 3HLOLOHTUYECKOT0 IEYEHMS U CBA3aHHBIX C HUM U3Me-
HeHWW. HeafleKBaTHbIe pecTaBpaLun TaKKe MOTYT ABNSATHCS
MPUYMHON yaaneHusa 3yba [3]. [Lns npeaynpexaeHns Takux
OCJTOXHEHWW, KaK TpeLuuHa 3Manu W (paKTypa KOpOHKM,
PEKOMEHAYETCS HapYXHOE YKPEeneHue AenynbrnupoBaHHbIX
3y60B (MCKYCCTBEHHAA KOPOHKA) U MPUMEHEHWE BHYTPUKOP-
HeBbIX WTMhTOB [4]. HecMoTps Ha obime pekoMeHpauuu
W WHOEKC paspyLUeHUs OKKIIIO3MOHHOW NOBEPXHOCTU 3yba,
MHOrMe Bpayu-CTOMATONOMM U NaLMeHTbl OCTaHaBAMBAKOT-
CSl Ha pecTaBpauMu KOMMO3WUTHbIM MaTepuanoM. OCHOBHOIA
npobnemoi Ucnonb30BaHMs KOMMO3UTOB ABNIAIETCA WX MOJK-
MepM3aLMOHHas ycaaKa, KoTopas NMpUBOAMT K KpaeBow pas-
repMeTu3aumu. bonbluas ycagKa MoXeT NpUBOANUTH K 0bpa-
30BaHVI rOpPU3OHTasIbHBIX TPELLMH 3Mann U LEHTUHA U Jaxe
K oTnoMy byrpa unm cteHku [5]. Moatomy xeBaTenbHas rpyn-
na 3yboB pecTaBpupyeTcsi KOMMO3WUTaMM C YCafiKON HUMe
2 %. TakKe He CTOMT 3abbiBaTb, YTO MOSIOCTW 2-TO Kracca
no G.V. Black (un1 nonoctn Ha KOHTaKTHBIX annpoKcUManb-
HbIX NMOBEPXHOCTSAX NPEMOJISPOB U MONSPOB) Hanbonee CNOX-
Hbl Mpy1 pecTaBpaumu. CunTaeTcs, UTo B LaHHbIX KITMHUYECKMX
CUTyaUMsAX CTOMT 0TAaBaTb NPeAnouTeHWe HemnpsAMbIM BOC-
CTaHOBJEHMAM UMM HECHEMHBIM KOHCTPYKLMAM [6].

MoxkHo crenatb BbIBOA, YTO KapyO3HbIA NpoLecc SBAs-
€TCSA 0JHOM M3 OCHOBHbIX MPUYMH Pa3pyLUEHUS He TONBKO Lie-
NOCTHOCTM TBEPAbIX TKaHel 3yba, Ho 1 BCel 3yBO4entoCTHOM
cuctembl B LienoM. Ocoboe MecTo B 3TOM Bomnpoce 3aHUMaeT
Kapuec KOHTaKTHbIX MOBEpXHOCTEN 6OKOBbIX 3yH0B, KOTOPBIN
[JaeT Hanboree YacTble 0CMOXKHEHWS, CIOXKHO AMArHOCTUpYeT-
A n TsKeno neuntcs [7, 8]. YacTota BcTpeuaeMocT Kapueca
KOHTaKTHbIX NOBEPXHOCTel DOKOBbLIX 3yHOB MO JaHHbIM NaHo-
pamHoi ToMorpacdum coctasnsieT npumepHo 20 % [9].

BcTaeT BOMpoc 0 noucke HOBOrO MeTOAa NIOMBUPOBaHUS
nonocteit 2-ro knacca no G.V. Black.

OpgHMM U3 crnocoboB ynyullueHMs KayecTBa JieYeHus,
a TaKKe COKPALLEHWs BPEMEHW ero NPOAOIKEHUS ABNSETCS
nobaBneHWe apMUpyHOLLLEro KOMMOHeHTa K pectaspauym [10].

B naHHom paboTe paccMaTpuBaeTCs BOCCTaHOBJIEHUE MO-
nocteit 2-ro knacca no G.V. Black, B yactHocT nonocren,
0XBaTbIBAOLLMX OKKITIO3MOHHYK, MeLManbHylo, a TaKkKe
AvCTanbHyto noBepxHocTy (tuna MO/L). 13-3a ocobeHHocTei
KOHOUrypaummn nosiiocTu ee CTEHKU B 3HAUMTENbHOW Mepe
noJBepKeHbl 0TNIoMaM U JpyruMm fedopmauusam. Ucxops
U3 3TOT0 MOXHO NpeAmnosoXuTb, YTO apMUPOBaHUE CTEHOK
cnocobHo NPOANUTL LONrOBEYHOCTb pecTaBpaLyuu U NoMoYb
n3bexatb HexenatenbHbIX feopMaunii KOpoHKM 3yba.
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Llene uccnedosaHus — paspabotaTb MeTod BOCCTa-
HOBNEHMA 06LWMPHBLIX AedeKTOB TBEPAbIX TKaHen 3yboB
2-ro knacca no G.V. Black ¢ gononHuTenbHbIM apMupoBa-
HUEM.

MATEPUAJIbI U METObI

B xome pabotbl 6bI0 Mcnonb3oBaHo 40 ymaneHHbIX
Mo MeMLMHCKUM MOKa3aHuAM 3yb0B XeBaTeNlbHOl aHaTo-
MO-(YHKLMOHANBbHON NPUHAANEXKHOCTU. YaaneHHble 3y6bl
npenapupoBanucb no 2-my knaccy no G.V. Black. Bce 06-
pa3ubl 6binn nofeneHbl Ha ABe rpynMbl: C TONLWMHON CTe-
HOK bonee 3 u MeHee 3 MM. BHe 3aBMCMMOCTM OT rpynnbl
nosiocTn Bcex 3yboB bbin 0bpaboTaHbl NO CTaHAAPTHOMY
afresuBHOMY NpOTOKOMY, Mcnonb3oBanu agresus Single
Bond Universal. [lanee npoBogunocb naoMbupoBaHue
nonoctend AByMs pasnuyHbiMM cnocobamu: npu nomo-
LUK IEHTBbI C KOMMO3UTOM (KaK 3/1eMEHTOM apMUpOBaHUs)
1 BOCCTAHOBJIEHNS KOHTAKTHOM CTEHKM UCKITIOUMUTENBHO KOM-
no3uTHLIM MaTepuanoM (3M ESPE Filtek Ultimate Universal
Restorative).

[lns npumepa npuBoauUTCS OMUCaHWe MeTOAa naoMbu-
poBaHUS NpU NOMOLLM KOMMO3WUTHOW JIEHTI A NOM0CTel
C TONILUMHOW CTEHOK 3 MM (puc. 1): KOMNO3WUTHasA JieHTa
YKa[blBAaeTCA LMPKYNAPHO MO 3KBATOpy Monoctu (puc. 2)
W [OMONHUTENBHO Ha [HO MOJMIOCTW C NEepexofoM Ha fe-
(EeKT Ha KOHTAKTHOW MoBepxHocTW 3yba (puc. 3). 3aTem
MPOBOAATCS MONMMEpM3aums, 3anofiHeHUe MOoNOCTU KOM-
MO3WUTHBIM MaTepuanoM C pecTaBpaLuen aHaToMuu 3yba,
(uHanbHas nonMMepusaums, WnMdoBKa 1 NoNUPoBKa 3yba
(puc. 4).

[lns nonocTeii ¢ TOMLWMHOW CTEHOK MeHee 3 MM BOC-
CTaHOBJIEHWE MPOXOAMNIO COOTBETCTBEHHO (puc. 9), 3a wc-
KJIlOYEHWUEM TOTO, YTO HUTb C KOMMO3WUTOM YKMafblBanacb
LMpKynspHo B ABa cnos. [lns nnomMbupoBaHus Kaxgoro 06-
pasua ucrnonb3oBanac Matpuua ans nonocreit Tuna MOJ.
B xope pabotbl ucrnonb3oBanu nabopatopHoe obopyaoBa-
HWe: UCTIbITATeIbHYI0 MalUKHY, TBEPLOMEP, TOPrOBON MapKy
«Shimadzu». 3ybbl nogBepranuch [03MpoOBaHHOMY [aBfe-
HWIO [0 NoSBNEHNA nepBoi fedopMauun pectaBpaumm, pe-
3ynbTathl PUKCMpoBanuch. Ha Bcex NpOMEXYTOUHBIX 3Tanax
3ybbl HaxoAMNMCb B HU3MONOrMYECKOM PacTBOpe Afs UMU-
TaLWmM poTOBOW MULKOCTU.

[lu3aiiH nccnepoBaHus

YpaneHHble 3ybbl pasgenvnu Ha fBe rpynnbl, Npenapu-
poBaju 1 o0bpabatbiBanu afresvBHoii cuctemont Single Bond
Universal, npoBenu nnomMbupoBaHue nonocTeii No Kiaccuye-
CKOM METOLMKE M C UCMOb30BAHUEM HUTU C KOMMO3UTOM.

locne nnoMbupoBaHus 3ybbl nomMecTunu B dusnonornye-
CKWM pacTBOp Ha 2 Hef C Liesblo MMUTALLMKM POTOBOM KMAKO-
ctn. 3ateM obe rpynnbl MCCeJ0BaNAM Ha PaspbiBHOW MalLm-
He ToproBoi Mapku «Shimadzu». MonyyeHHble pe3ynbTaThbl
CpaBHMBaNM Mexay coboi.
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Puc. 1. MNMonocTb ¢ TONLLMHON CTEHOK 3 MM

LIMPKYNAPHO N0 3KBaTOpY MOJIOCTH

= T .

Puc. 4. Utor pectaBpauum

Kputepum cootseTcTBUA
B ccnenoBaHMM MPUMEHSIIUCH MPOMBILLIEHHO BbIMyCKa-
eMble CTOMATONIOrMYecKk1e MaTepuansl.

YcnoBus npoBefeHus

Mccnegosanus npoBoaunuck Ha base Kadeap oobLiei
CTOMATOMNOMMM U Hay4HO-MCCNIel0BaTENIbCKOrO LieHTpa Bo-
eHHO-MeaMLMHCKOW akagemun umenn C.M. Kuposa.

MpoaomKuUTeNIbHOCTD UCCNe0BaHUs
2 roja.

OnucaHne MeAMLIMHCKOro BMeLLaTenbCcTBa
MeaMUMHCKOe BMeLLaTeNbCTBO He NPOBOAMNOCh.

MeTogbl perucTpaLmm ucxopnos
PerucTpaums Ucxof0B Uccnef0BaHUA NPOBOAMAACh C Mo-
MOLLbI0 UCMBbITAaTENIbHOM MaluMHbI, TBEPLOMEPA, TOProBOi

Tabnuua 1. 3KCI'IepVIM9HT C KOMIMO3UTHbIM Matepuasnom

Puc. 2. KomnosuTHas neHta yknageisaetca Puc. 3. KoHgeHcauus nieHTbl Ha AHO nonocTu

C NMepexosoM Ha fedeKT Ha KOHTaKTHOI Mo-
BEpPXHOCTM 3yba

[ledeKT cTeHkm 3yba

—3

\33KprTMe fedekTa
t CTEHKM HUTBIO C KOM-

NO3UTOM

LIupKynsipHo ynoeHHas HUTb
Puc. 5. CxeMa yKnafKv HATU C KOMNO3WUTOM B NONOCTb 3yba

Mapku «Shimadzu» B Hay4HO-MCCNE10BATENIbCKOM LIEHTpE
BoeHHo-MeamMUmMHCKOM akageMumn umenn C.M. Kuposa.

CraTucTuyecKmii aHanms

CpaBHUMTENbHBIA aHanu3 NpPOBOAMIICA Ha OCHOBaHMM Mo-
KasaTteseil pa3spblBHOW MaluMHbl Shimadzu o mosiBneHus
nepeoi Jedopmauum obpasua ¢ QuKcaumend nokasartenei
MaKCUMarbHOW CUbl CKaTUSA, MaKCUMabHOMO HanpsiKeHuns,
MaKcuManbHoil fedopMaLmu, Moayns ynpyrocTtu.

PE3YJIbTATbI U OBCYXXAEHUE

OcHOBHble pe3ynibTaTbl UCCNeA0BaHUs

B xope akcnepuMeHTa 6bl10 ycTaHOBNEHO, YTO pecTaBpa-
umm (rpynna 2 — 20 3y60B), BbINOSHEHHbIE UCKITIOYNUTESBHO
KOMNO3WUTHBIM MaTepuanoM (1abn. 1), BblaepXKMBaOT MeHb-
Lylo Cuy BO3AENCTBMSA, YeM pecTaBpaumu (rpynna 1 —
20 3y60B), BbINOJHEHHbIE C UCMOMIb30BAHMEM apMUPYIOLLIET0
KoMnoHeHTa «[yceHuua» (Arkona) (tabn. 2).

NMetowmecs TKaHm

Makc. cuna (cxatve), H
(cTeHKM nonocTu), MM

Makc. Hanpsikerve, H/M?

Makc. nedopmauma, % | Moayns ynpyrocti, H/m?

1-5 rpynna o6pasLios:

2-1 knacc no G.V. Black, 850,41
CTEHKU bonee 3 MM

2-2 rpynna obpasuoB:

2-1 knacc no G.V. Black, 623,35

CTEHKW MeHee 3 MM

12,78

9,22 11,41

14,36 61,01

52,08

DO https://doiorg/10.17816/rmmar39/527
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Tabnuua 2. IKCNEePUMEHT C NPUMEHEHWEM KOMMO3UTHO NeHTbl «[yceHnLa»

MMeloLLmeca TKaHu

Makc. cuna (cxkatume), H
(cTeHKM nonocTu), MM

MaKc. HanpsikeHue, H/m?

Makc. nedpopmauns, % | Moaynb ynpyrocti, H/m?

1-2 rpynna o6pas3Lios:
2-# knacc no G.V. Black,

1305,81 16,22 21,15 73,79
CTEHKU bonee 3 MM
C KOMMO3UTHOM JIEHTON
2-5 rpynna obpaswuos:
2- knacc no G.V. Black, 1283,56 13,30 29,93 78,12

CTEHKU MeHee 3 MM
C KOMMO3UTHOM JIEHTON

JononHuTtensHbie pesynbTaThl UCC/IE0BaAHMSA

Mpu pabote ¢ obpasuaMm Ha OCHOBaHWW BM3YaNbHOMO
aHanu3a ObiNo YCTaHOBNEHO OT/MYME B pe3ynbTaTax BoC-
CTaHOBNEHMA CTeHOK nosoctn Tuna MOJ;: npu pedopmaumm
MaTpuLbl CTEHKM, BOCCTAHOB/IEHHbIE KOMMO3UTHLIM Ma-
TEpWanoM, MeHANM aHaTOMUI0 U MOJTy4annucCb HEpPOBHBLIMMU,
B TO BPEMS KaK JIeHTa C KOMMO3UTOM fydlle fiepana GpopMy
3a cyeT CBOEM MoTHOCTW. B panbHelileM 3To cKasbiBanocb
Ha ypobcTBe 3aKlounTeNbHOM 06paboTkM Npu pecTaBpauuy
B KOHTAKTHBIX MyHKTaXx.

HexenatenbHble ABNeHUs
HexxenatenbHble IBNEHNUs OTCYTCTBYIOT.

OBCYXAEHUE

lpoBefeHo 3KCMepUMeHTanbHOe uccnefoBanme. 40 xe-
BaTesbHbIX 3yO0B, paHee yaneHHbIX N0 MeLULMHCKUM Mo-
Ka3aHuaM, mpenapupoBanu ¢ (GOpPMMPOBaHUEM MOMOCTEV
2-ro knacca no G.V. Black. [onosuHy 13 HMx BoccTaHaBM-
Ba/M 06LLEeNPUHATEIM METOJ0M — KOMMO3ULIMOHHBIM MaTe-
puanoM, Apyryt nosioBuHy — pa3paboTaHHbIM CnocoboM.
3ateM obpasubl nogsepran [03VpOBAHHOMY [AABJIEHMIO
B paspbiBHOM MawuHe Shimadzu po noseneHus nepsoii
nedopmaumm obpasua ¢ duKcaumen nokasateneil Makcu-
MarbHOW CUIbl CAaTUS, MaKCMMabHOTO HanpsKeHWs, MaK-
CMManbHol fedopMaLmu, MoLlynis ynpyrocTy.

B akcnepuMeHTe ycTaHOBNEHbI bosee BbICOKUE (U3M-
KO-MexaHW4ecKue CBOWCTBA PecTaBpaLyid, BbIMOIHEHHBIX
no pa3paboTaHHOMY cnocoby, N0 CpaBHEHWI C 0BLLENPUHS-
TbIMU KOMMO3UTHBIMM.
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3AKJIOYEHUE

Takum obpasoM, Npu aHanu3e pesynbTaToB BbISBMIEHO,
uTo pa3paboTaHHbI MeTo[, 3a CYET apMUPYHILLEro KOMMo-
HeHTa (HMTM C KOMMO3MTOM) MOBLILIAET MPOYHOCTb M, KaK
CNneacTBMe, [LOMrOBEYHOCTb MPOBEAEHHOW pecTaBpauyuy.
[aHHbIN MeTof, MOXKET ObITb MO3ULMOHMPOBAH KaK BPEMEH-
HO J,O/ITOCPOYHbINA CMOCOB pecTaBpaLym U NPUMEHSATLCS B TOM
uncne 4J1s IeYeHUs BOBHHOCITYKALLX.

AOMNOJIHUTENbHAA UHOOPMALUA

Brnap, aBropos. A.LLl. [abapaeBa — noprotoBka 6uonornyecko-
ro Matepuana (3yboB), Hanmcanme Tekcta; H0.5. Bopobbesa — npose-
[AeHve nabopaTopHbIX UCCe[0BaHUM, HanucaHue TeKcTa; B.A. Xenes-
HSIK — MpaBKa TeKCTa, KOHTPOJIb UCCIei0BaHMs. Bee aBTopbl BHEC/W
3HauUMMBII BKNaZ, B NMPOBE/EHIE UCCNIeA0BaHNUSA U MOLTOTOBKY CTaTby,
MpoYIM 1 0f06punmn drHaNbHYI0 BEPCUI0 CTaTbi A0 MybMKaLmm.

bnaropapHocTu. bnarogapuM HayyHo-uccnefoBaTenbCKui
LieHTp BoeHHo-MeaMLMHCKON akaieMuu noj, pyKOBOLCTBOM Npo-
deccopa K.I. lonosko.

UcToununk dmHaHcupoBaHmus. GuHaHcupoBaHWe AaHHOM pabo-
Tbl HE NPOBOAMIOC.

KoHdnukT uHTepecoB. ABTopbl AeK/IapupyloT OTCYTCTBUE SIB-
HbIX 1 MOTEHLMaNbHbIX KOH(JIMKTOB MHTEPECOB, CBA3AHHbIX C Ny6-
JIMKaLMen HacTosLLen cTaTbi.

3Jtnyeckas akcnepTusa. lposesieHne uccnepoBanus ofobpe-
HO JIOKanbHbIM 3TYyeckuM KommuteToM OIBBOY BO «BoeHHo-Meaun-
UMHCKas akanemus umenu C.M. Kuposa» MO PO.

Bknap aBTopoB. Bce aBTOpbl BHECAM CYLIECTBEHHbINA BKAL
B MPOBELEHWe MCCNefoBaHUs W MOATOTOBKY CTaTbM, MPOYMY
1 0806punn GuHanbHY Bepcuio nepes, nybnvKaumen.

3. KopeHesckas HA. loctaHaoaoHTMHeCKas pecTaBpaLys B CTOMAT0-
norvu. YuebHo-MeToamyeckoe nocobue. Butebek: BIMY, 2018. 175 c.
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Natodusuonormyeckme MapKepbl CHUXKEHHOM
YyCTOMYMBOCTM 340POBBIX J1IIOAEH K YMEepPeHHOU
FMNOKCUYECKOM rMNOKCUM

A.E. KuM', B.H. Upiran', E.B. LlycTos?, B.M. Fananonsckuit!, U.B. Bopucosa', M.K. Pxeneukas'

! BoeHHo-MeauumHcKas akapemus, CaHkT-MeTepbypr, Poccus;
2 HayuHo-KIMHUYECKNIA LIHTP TOKCMKONOrn M. akapemuka C.H. Fommkoa ®MBA Poccum, Cankr-Metepbypr, Poccus

AxkmyaneHocme. HecMoTps Ha 0bunme uccnefoBaHuin B 0611acTy BbICOTHOW M3MONIOMMK U MeMLMHBI, NpobriemMa ycToi-
UMBOCTM K YMEPEHHOMN TMMOKCUM MPAKTMYECKW He M3yyanacb. YacTUYHO 3TO CBA3aHO CO CIIOXHOCTAMU METOAO0NIOMMYECKOro
XapaKTepa: UCCef0BaHUA NPOBOAMIMCH HA 3[,0POBbIX JIOAAX W abMMHUCTAX, KOTOPbIE XOPOLLO MepeHOCUNW BO3AEHCTBUE
YMEpEHHOM rMnoKcuW. Takue UccnefoBaHusa cTanu HeobX0AMMbIMU B CBA3M C Pa3BUTUEM TUMOKCUTEPANUM.

Lleny uccnedoeaHus. Mouck nokasatenen GyHKUMOHANBHOTO COCTOSIHUS YeNlOBEKa, BbICOKOUYBCTBUTENbHbIX K BO3MeN-
CTBUK0 YMEPEHHOM rMnobapuyecKoii rMnoKCum.

Mamepuaner u Memoder. 06cnefyemyio rpynny cocTaBunM 65 NpaKTUYecKy 340poBbIX MyKUMH 19—25 neT, npoxopams-
wwux otbop Ans paboTbl B yCNoBMsX BbICOKOropbs. MccnenoBanuch OCHOBHbIE MOKA3aTesl, XapaKTepu3ylolue COCTOSHUE
LLeHTPaNbHON HEPBHOM, CEPAEYHO-COCYAUCTON U [bIXaTeNIbHOW CUCTEM B COCTOSIHUM OTHOCUTENBHOTO MOKOSA U NMpU BbIMOJSIHE-
HWM [,03VPOBaHHO [BYXCTYNEHYATO BENIO3ProMeTpMYEcKon Npobbl B yCioBUAX HopMoKcuu (BbicoTa 0) u npu 6apokamep-
HOM nofbeMe B KMMaTdeckoM Komnnekce TABAY (AnoHus) Ha BbicoTbl 3500 1 4500 M. CTaTMCTUYECKM aHanW3WpoBanuchb
0C06EHHOCTW OMHAaMWMKKM NOKa3aTeneid Npu nepexoAe 0T HOPMOKCHUW K COCTOSIHUAIM YMEPEHHOM MMMOKCUMN, KOPPENALMOHHbIE
CBAI3W MEK.y MOKasaTensMu, UX YyBCTBUTENIBHOCTb K MMMOKCMYECKOMY BO3AEHCTBUIO, 3HAUMMOCTb PEaKTUBHOCTW Ha TMMOK-
CMYECKOe BO3[ENCTBUE M MOBMMM3aLMM QYHKUMOHAMBHBIX PE3epBOB OPraHM3Ma B YCTOMYMUBOCTU K TMMOKCHN.

Pe3ynbmamei. TokasaHo, YTO KJIKOYEBLIMM MaTOPU3MONOTMUECKUMN MapKEPaMU CHUMXEHHOW YCTOMYMBOCTM OpraHu3Ma
K YMEpeHHOMY MMMOKCUYECKOMY BO3[ENCTBUI0 SBNAKOTCSA DObICTPOE CHUMXEHME YPOBHSA caTypauuu nepudepuyeckon Kposw,
BbICOKasi peaKTUBHOCTb CEPAEYHO-COCYAMCTOMN W AbIXaTeNIbHOM CUCTEM Ha MMMOKCMYECKOe BO3AENCTBUE, a TaKKe U3ObITOYHas
Mobunn3aums dyHKUMOHANBHBIX Pe3epBOB OpraHW3Ma B 0TBET Ha NPeAbABAEHNe [LOMOSHUTENIHON (M3NYECKON HarpysKu.

3arnoyenue. MNpencraBneHHble MaTtepuanbl MOATBEPXAAIOT, YTO (YHKUMOHaNbHOE COCTOSHWE 3[0pOBOr0 YesoBe-
Ka B YCNOBUAX YMEPEHHOW MMMOKCUM B COCTOSHWM MOKOSA OMNpejensieTcs YpoBHEM caTypauuu ero nepudepuyeckoi KpoBu.
CoxpaHeHue caTypauuu Ha b6oniee BbICOKOM ypOBHe 0becneynBaeT noAnepiaHue onTUManbHOro YpoBHS GYHKLMOHANBHOMO
COCTOAHMSA, DM3NUECKOI U OnepaTopcKoii paboTocnocobHOCTY, MeHbLLYH CTENEeHb HAMNpSKEHUS PECNIUPATOPHOI U cepLeyHo-
COCYAVMCTON CUCTEM.

KnioueBble cnoBa: rmnoKcMyecKas rmnoKcus; I'IaTOd)M3MOJ'IOFVI'~IECKMe MapKepbl; PE3NCTEHTHOCTb; CaTypaLlua KPoBu; Cl)yHKLI,MO-
HaJlbHOe COCTOAHWME.
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Pathophysiological markers of reduced resistance of healthy

people to moderate hypoxic hypoxia
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BACKGROUND: Despite the abundance of research in the field of high-altitude physiology and medicine, the problem of
resistance to moderate hypoxia has not been practically studied. This is partly due to methodological difficulties: the studies
were conducted on healthy people and climbers who tolerated the effects of moderate hypoxia well. Such studies have become
necessary in connection with the development of hypoxic therapy.

AIM: To search for indicators of the functional state of a person that are highly sensitive to the effects of moderate hypobaric
hypoxia.

MATERIAL AND METHODS: The examined group consisted of 65 practically healthy men aged 19-25 years who were se-
lected for work in high mountains. The main indicators characterizing the state of the central nervous system, cardiovascular
and respiratory systems were studied in a state of relative rest and when performing a dosed two-stage bicycle ergometric
test, in normoxia conditions (altitude 0) and during a pressure chamber rise in the TABAY climate complex (Japan) to altitudes
of 3500 and 4500 m Statistically analyzed were the characteristics of the dynamics of indicators during the transition from
normoxia to states of moderate hypoxia, correlations between indicators, their sensitivity to hypoxic effects, the significance of
reactivity to hypoxic effects and mobilization of the body’s functional reserves in resistance to hypoxia.

RESULTS: It has been shown that the key pathophysiological markers of reduced body resistance to moderate hypoxic
exposure are a rapid decrease in the level of peripheral blood saturation, high reactivity of the cardiovascular and respiratory
systems to hypoxic exposure, as well as excessive mobilization of the body’s functional reserves in response to additional
physical activity.

CONCLUSION: The presented materials confirm that the functional state of a healthy person under conditions of moderate
hypoxia at rest is determined by the level of saturation of his peripheral blood. Maintaining saturation at a higher level ensures
the maintenance of an optimal level of functional state, physical and operator performance, a lower degree of stress on the
respiratory and cardiovascular systems.

Keywords: blood saturation; functional state; hypoxic hypoxia; pathophysiological markers; resistance.
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OPTHATIBHBIE MCCTTE [IOBAHMA

AKTYAJIbHOCTb

MpaKTM4YeCKN OAHOBPEMEHHO C Ha4anoM 3Moxu Lene-
HanpaBfeHHOro M3y4eHWs BO3LENCTBUA MOHWUMKEHHOrO nap-
LManbHOro [aBNeHNs KUCOpPoAa Ha QYHKUMOHANbHbIE CU-
CTeMbl OpraHu3Ma nepej, UcciefoBaTeNIAMU BCTa BOMPOC
00 onpeaeneHnn GpU3N0I0rMYECKNX KpUTEPUER CMOCOOHOCTM
OpraHu3Ma NpOTUBOCTOATb BO3AENCTBUIO MMMOKCMM, FpaHM-
Llax U MexaHu3Max Pe3nCTEHTHOCTM K Hell. B obwwebronoru-
YECKOM Mj1aHe MOHSTUE Pe3UCTEHTHOCTb (B NepeBoje C Mar.
«MPOTUBOCTOATbY, «COMPOTMBNIATLCA») 03HAYaeT CBOMCTBO
OpraHM3Ma COXpaHsTb XM3HecnocobHOCTb B HebnaronpuaT-
HbIX YCI0BUAX U ONpefenseT ero yCTONYMBOCTb NpU BO3AEN-
CTBUM MoBpeXAatoLMX hakTopoB. B ocHoBHOM uccnenoBa-
TENAIMM NpejJiaraanucb B KauecTBe KpUTEPUEB YCTOMYMBOCTH
OpraHM3Ma YesioBeKa W JKMBOTHBIX K FMMOKCUM MOKasaTenu,
Mosy4eHHbIe NpY BO3AENCTBUM NpefesibHO NepeHOCUMBIX Bbl-
cot [1]. OgHaKo B LenoM xapaKTepu3ys YPOBEHb YCTONYMUBO-
CTU, OHU He OTPaXKanu AMHAMMKY MPOLLECCOB, NPOTEKAKOLLIMX
B OpraHu3Me npy rMnoKCUM, UK He MOF/IM ObITb UCMONL30-
BaHbl B YCNIOBUAX YMEPEHHO MUMoKcun. CBefieHUs 0 TaKux
MoKasaTensx, npeanaraeMblX pasHbiMM aBTopamu [2, 3],
npefcTaBieHbl B Tabn. 1.

HecMoTps Ha 0bunme nccnepoBaHmin B 0611acTi BbICOTHOM
¢um3nonorum u MeguUmMHeI, Npobnema ycToMumMBOCTU K yMe-
PEHHOW MMMOKCUM MPAKTUYECKM He M3ydanach. HacTuuHo 310
CBSI3aHO M CO CJIOXHOCTAAIMW METOLO0JIOTMYECKOro XapaKTe-
pa. Bo-nepBbix, WUccnenoBaHWMs NPOBOAMAMCH Ha 340pO-
BbIX JIIOAX W abMWUHUCTAX, KOTOPbIE XOPOLLO NepeHoCcUu
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BO3,eMCTBME YMEPEHHOMN MMMOKCUM, U 1 HUX He BO3HWKA-
na HeobxoaMMocTb paspabaTbiBaTb KpUTEPUM YCTOYMBOCTH
K 3TuM ycnosuaM. Takue MCCNeAoBaHUA CTanu Heobxoau-
MbIMU B CBSI3W C Pa3BUTMEM TUMOKCUTEpanum Kak JieuebHoro
1 npodunaktMyeckoro mMetoga [16], Tak KaK mopBeprartb-
€Al YMEPEHHON TWUMOKCUM CTanu HETPEHUPOBaHHbIE JIOAM,
JILLA CO CHUKEHHBIMU DYHKLMOHANbHBIMW BO3MOXKHOCTAMM
[17-20]. Bo-BTOpbIX, WMCCNeLOBaHWA YCTOWYMBOCTU B OC-
HOBHOM NPOBOAMAMCH Ha NPEeAenbHO NePeHOCUMBIX BbICO-
Tax, 4YTo ObINO CBA3aHO C PELUEHWEM aKTyaslbHbIX HayYHbIX
npobneM aBUaLMOHHON M KOCMUYECKOM MeULIMHBI, @ TaKKe
C MpUOpUTETHBIMU paboTamMu N0 NOKOPEHWIO FOPHBIX BEPLUMH
[4, 21, 22]. B cBAi3n C 3TUM METOA0M0MMYECKMIA annapar uc-
Cnef,0BaHUs YCTOMYMBOCTM K HEIKCTPEMANIbHBIM MMOKCUYe-
CKUM BO3JEMCTBUAM TaK U He bbin pa3paboTaH.

Ha Haw B3rnsg, uccnefoBaHWe YCTOMYMBOCTU K YMEPEH-
HOW TMMOKCUM MOXET CTPOUTLCS UCXOAA U3 OLEHKU peaK-
TMBHOCTM K [,03MPOBaHHOMY TMMOKCUYECKOMY BO3L,ENCTBUIO.
Kputepuem yctoitumBoct npu atoM ByaeT BbiCTynaTb MUHK-
MarbHas PeaKTUBHOCTb YYBCTBUTESbHBIX K MUMOKCUN (U3mo-
NOTMYECKNX NapaMeTpoB.

OpHOM M3 OCHOBOMOMArawLMX XapaKTepPUCTUK pesu-
CTEHTHOCTU SIBNISIETCS BeNMYMHA QU3MONOrUYECKUX pe3ep-
B0B. DyHKUMOHaMbHbIE pe3epBbl OPraHM3Ma MOXHO OLIEHUTb
Mo YPOBHK (YHKLMOHUPOBaHMUS, ONpefenseMoMy Kak pas-
HOCTb MeXAY BeMUNHOWM MaKCUMarbHOW (M3M0NornyecKoil
peakuMm CUCTeMbI NMpU BO3LENCTBMM BO3MyLLaloLero hak-
TOpPa U ero 3HayeHWsIMU B COCTOSIHUM OTHOCUTENBHOIO MO-
Kos [11]. MoxxHo nonaratb, YTO NpU NPOYMX PaBHbIX YCAOBUSX

Ta6numua 1. lNokasatenu, npeanaraemMble i OLEHKM YPOBHS YCTOMYUBOCTU K TUNOKCUM

[okasatenb

| ABTOp M rog uccnenoBaHua

BPEMFI npeononeHna puCTaHuun OByx Bepct
(otbop conpat ans Mamupckoro otpsaa)

lMepeHocuMocTb 30-MUHYTHOM 3Kcno3uumm B bapokamepe
Ha «Bbicote» 5000 M

YCTOMYMBOCTb K CTyneHYaToMy 6apoKaMepHOMY Mofbemy
Ha 5000 M.

YcTonuMBOCTb K ABYM DapokamepHbIM nogbeMam (5000 n 7500 m)
PesepBHoe BpeMsi Ha BbICOTE

BbiCcOTHBIN NoTONOK

CTeneHb HacblLLeHWEe BEHO3HOM KPOBU KUCIOPOAOM
CooTHoLueHMe aapobHoro 1 aHaspobHoro Metabonmama

WHpekc pabotocnocobHoCTH ANs NporHo3vpoBaHus
TUMNOKCUYECKOM YCTOMYMBOCTH

HEPEHOCMMOCTb BeJ103proMeTpun 4n1s NporHo3npoBaHnA
YCTOVI'-IVIBOCTVI K TMNOKCUn

Mpoba Ha 3apepxKy AblxaHUA LIS NPOrHO3WUPOBaHNS
YCTONYMBOCTM K TMNOKCAN

YpoBeHb 3pUTPOLIMTOB, reMorsiobuHa, rpaHysIoLMTOB KPOBY

N3MeHeHus 3nekTposHLedanorpadmm npy BbINOHEHNUM
HOpMODbapKyecKoii rMNoKcM4eckon Npobbl

lopbaues M.K. (1890), KysHeuos H.E. (1894),
Ne6epes .M. (1897) (umt. no [4])

Crpenbuos B.B. (1939) (umT. no [4])

Anonnonos A.lN., Mupontobos B.T. (1938), MeaHos [.W. (1940),
Eropos .M. (1937), MankuH B.b. (1960) (umr. no [4])

MankuH B.B., Acamonosa H.M. (1968) (uut. no [4])
[2, 5]
12, 6]
[2,7,8]
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[10]

[11,12]
(7]

[13, 14]
[15]
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(MOLLLHOCTb BO3JEMCTBUS, COMATOMETPUYECKUE XapaKTepu-
CTUKM OpraHusMa, UCXOofHoe (YHKLMOHANLHOE COCTOSHME
M Lp.) HU3KWI YpOBEHb (PYHKLMOHMPOBAHUS CUCTEMBI U ee
OrpaHMyeHHas PeaKkTUBHOCTb OTPaXKaloT BbICOKYH YCTOWYM-
BOCTb 3[0pPOBOr0 4YefloBeKa K [LeiCTBUI0 BO3MYLLALLEro
(aKTopa M, HanMpoTMB, MOBbILUEHWE NapaMeTpoB (YHKLMO-
HWUPOBaHMS M PEAKTMBHOCTM COMPSIKEHBI CO CHUMKEHUEM pe-
3UCTEHTHOCTM K BO3AENCTBUIO.

TakuM 06pa3oM, yesbio ucciedosaHus cTan MoUCK no-
Ka3aTenen GYHKUMOHANBbHOIO COCTOSIHUS YesIOBEKa, BbICO-
KOYYBCTBUTENbHbIX K BO3ZEHACTBUIO YMepeHHoM runobapuye-
CKOW TUMOKCUW.

MATEPUAJIbl U METOAbI

[lns oLEHKM YpOBHS YCTOAYMBOCTH LOOPOBONLLEB K yMe-
PeHHOMY MMMNOKCUYECKOMY BO3AENCTBMIO BbIMOSIHEHO JKCre-
PUMeHTanbHoe UCCNeA0BaHNe B KIMMATMUECKOM KOMI/IEKCe
«TABAY» (InoHus), B xoe KOTOPOro rMnoKcus co3paBasnach
noabeMOM 65 30,0pOBbIX UCTbITaTENEN-400POBOSbLIEB, MyK-
unH 19-25 net, Ha «BbIcoTbl» 3500 1 4500 M. Yepes 30 MuH
npebbiBaHMs Ha BbICOTE C UCMbITYEMbIMU BbIMOSHSANNCH OPTO-
cTaTMyecKas W KMHocTaTuyeckas npobbl. Yepes 14 runok-
CMYECKOro BO3JENCTBUS UCCeL0Banach peakums cepaed-
HO-COCYZMCTON M AbIXaTeNlbHOW CUCTEM Ha [,03MPOBaHHYI0
dm3snyeckyto Harpysky. Ewe yepe3 30 MuH ucnbiTatenu
BbIMOJIHAMM MCUXONIOTMYECKMe M NcuxoduU3nonornyeckme

MeToauku. 06Llas NpOoAC/KUTENBHOCTL TUMOKCUYECKO-
ro BO3[eMCTBUA cocTaBnsna 2 u. MHTepBan Mexay nogb-
eMamu Ha Bbicotbl 3500 u 4500 M cocTaBnsn He MeHee
3 Hep.

YyBCTBMTENBHOCTb  MOKa3aTesied, XapaKTepusyroLmxX
(YHKLMOHaNbHOE COCTOSHME YeIOBEKA B YCIIOBUAX MUMOKCHM,
onpefensanack No Ko3hdUUMEHTY feTepMUHALIAM U CTENEHN
L0CTOBEPHOCTW Pa3fiuyuiA, BbISBNSEMbIX METOLOM 0fHODAK-
TOPHOrO LMCNEPCUOHHOMO aHanu3a, npu nepexoje OT CO-
CTOAHMS HOPMOKCUM (BbicoTa «0») K yMepeHHOM rMnoKcuu
(BbicoTbl 3500 M 1 4500). Mpy 3TOM bonee YyBCTBUTENBHBIMM
CUMTanuCcb MoKasatenu, ANs KOTOPbIX BAMSHUE TUMOKCUYe-
CKOW TMUMOKCMU BbINO CYLLECTBEHHBIM HauYMHas C BbICOTHI
3500 m.

CratucTnyeckas 06paboTKa MosyyeHHbIX AaHHbIX 0Cy-
wecTBnsnace B npoueccope Tabnuy Excel ¢ npumene-
HMEM NaKeTa MPUKNaAHbLIX NporpaMM «AHanM3 [aHHbIX»
ans Microsoft MeToaMu onmcaTesbHON CTAaTUCTUKM, YacToT-
HOro, KOpPEeNSALMOHHOIo U 0AHO(GAKTOPHOrO AUCTIEPCHOHHOIO
aHanusa.

PE3YJIbTATbI

(®unanonornyeckue NoKasaTesnu, XxapaKtepusyoLme dyHK-
LIMOHaIbHOE COCTOsIHME 00C/1e10BaHHbIX JIUL, Ha Pa3HbIX Bbl-
coTax B YCNOBWSIX OTHOCUTESIbHOrO MOKOS, MpefcTaB/eHbl
B Tabn. 2.

Taﬁnuua 2. lNoka3atenu dJYHKLl,VIOHaﬂbHOFO COCTOAHKUA ﬂO6p0B0ﬂbL|,EB B COCTOAHUM OTHOCUTEJIbHOIO NMOKOA B YC/I0BUAX HOPMOKCUU

Y YMepeHHOI rMnoKcum (cpefHue no rpynne, M + m)

3HayeHus % K HOPMOKCMM

lNokasarenb MEﬂZ:ZE;ﬂ HOPMOKCKS BbicoTa 3500 M, BbicoTa 4500 M, BblcOTa BbicOTa

(BbicoTa 0), n = 65 n=35 n=:65 3500 M 4500 M
Jin N3Mp MC 198 + 1 230+2 225+ 1 116 114
Jin C3MP MC 380+2 387 +2 390+2 102 103
NnnK Bannbl 40,2 £0,2 38,9+0,3 34,8+0,3 97 87
PT Bannbl 339+0,2 34,9+0,3 37,602 103 1
Catypaums % 97,6 0,1 91,1+04 86,5+05 93 89
Mo[ N/MrH 4,76 £0,12 522 +0,13 6,02 + 0,09 110 126
no, MI/MUH 157 £2 187 +3 279 +3 119 177
Bp3L c 84+ 1 62+ 1 57 +1 74 68
ycc yA./MUH 655+ 13 74,109 88,9+£0,6 113 136
AJC MM PT. CT. 116,8 £ 0,3 116,3+0,3 114,1+0,3 99 97
ALQ MM pT. CT. 81,2+ 0,4 76,8 +0,9 75,7 +0,4 95 93
MOK n/MWH 4,47 £ 0,01 5,49 + 0,04 5,59 +0,03 123 125

pumeqarue. JIN N3MP — naTeHTHbI Nepuof, NPOCTON 3pUTENbHO

-MoTopHoM peakuumu; JIN C3MP — naTeHTHbIN nepuog, CNOXKHOM

3puTenbHO-MoTopHoM peakumy; MMK — nokasatens ncuxonornyeckoro KoMdopta; PT — peaktsHas TpeBoxHOCTb; MOJL — MUHYTHBIN
0bbeM fbixaHus; 10, — notpebneHue kucnopopa; Bp3[l — Bpems 3aaepxku fbixaHns Ha Bpoxe; YCC — yacToTa cepieyHbIX COKpa-
weHuit; AIC — aptepuanbHoe fasneHue cuctonuyeckoe; AL — aptepuanbHoe gasnenune auactonmyeckoe; MOK — MUHYTHBI 06BbeM

KpoBOOGpaLLeHNs.

DOl hitps://doi.org/ 1017816/ rmmar385588




OPTHATIBHBIE MCCTTE [IOBAHMA

Tom 42, N 2, 2023

V13BecTua Poccuinckon
BoeHHo-MeauLIMHCKOM aKaaeminn

Ta6nuua 3. Pesynbtathl AMCNEPCMOHHOMO aHaNK3a BAUAHUA YMEPEHHON TMMOKCUYECKON MMMNOKCUM Ha NOKa3aTenu GyHKLUMOHaNbHOro

COCTOAHNA B COCTOAHUM NOKOA NO OTHOLUEHUIO K YPOBHIO HOPMOKCUK

Mvnokcumsa 3500 m

Mvnokcus 4500 M MpupocT runokcum

lNokasartenb
D p D p D | p
MOK 0,91 10-%2 0,92 3x 107" 0,04 0,04
Catypauus 0,79 10-3% 0,90 5 x 1076 0,47 3x 1071
JIN N3MP 0,72 6x107% 0,70 7x107% 0,05 0,03
Bp3L 0,68 1075 0,75 5x 1074 0,09 0,004
no, 0,53 2 x 107" 0,90 2x 107 0,80 8 x 1073
ycc 0,50 3Ix 1071 0,88 2 x 10740 0,66 7x 1075
ADL 0,23 6 x 107 0,38 5x107° 0,01 0,24
MK 0,16 4x107° 0,70 2x107% 0,91 6x 1077
PT 0,09 0,002 0,61 1077 0,43 2x10°"
Jin C3MP 0,07 0,01 0,14 9 x 107 0,01 0,33
Mo[ 0,05 0,02 0,35 9x 107" 0,22 7x 107
ALC 0,01 0,38 0,21 5x 107® 0,15 7x 107

Mpumeyarue. D — Ko3hdULMEHT fAeTepMUHALIMM (CTeNeHb BIMAHMSA (aKTopa Ha BapUaTMBHOCTb NMOKa3aTens); p — YpPOBeEHb 3HaUMMOCTU
BNMsAHUSA dakTopa. 0603Ha4YeHNs NoKasaTenieit — CM. NpuMeyaHme K Tabn. 2.

Pe3ynbTathl 04HOMAKTOPHOrO AUCNEPCUOHHOMO aHann3a
B/IMSIHUS TUMOKCUM Ha aHanM3MpyeMble NOKas3aTeu B COCTO-
AHWM OTHOCUTENIBHOTO MOKOS B PaHXKMPOBAHHOM MO BbICOTE
3500 M Bupae npeacTasnieHsbl B Tabn. 3.

Kak cnepmyet u3 matepuanoB Tabn. 2 u 3, Haubonee
UYBCTBUTENBHBIMU K YMepeHHoH runokcum (Bbicota 3500 M)
ABNAIOTCA TaKue NoKasaTen QYHKLMOHANBHOTO COCTOSHMSA
B YCNOBMAX OTHOCUTENbHOrO Nokos, Kak MOK (noBbiwweHue
Ha 23 %), ypoBeHb caTypaLmuu KpoBw (CHUXeHue Ha 7 %), JIT
M3MP (nosbiweHune Ha 16 %) n Bp3L (cHuxeHve Ha 26 %).
YMepeHHyto YyBCTBUTENBHOCTb MPOSB/SIOT TaKWe NoKasaTe-
nu, Kak 10, (npupoct Ha 19 %) n YCC (npupoct Ha 13 %). Mpu
370M npupocTbl 3Havenmnii MOK, YCC, 110, B nokoe oTpaxatot
KOMMNEeHCaToOpHO-NpuUcnocobuTeNbHble peakuun opraHusMa
Ha CHWXEHWe YPOBHA ero KWUCNopofLHoW obecneyeHHOCTH,
a cHueHue ckopoctu NM3MP n Bp3[ otpaxaroT ux Hepo-
CTaTo4HYH 3QPEKTUBHOCTD.

KoppensumoHHbIA aHanu3 B3aMMOCBA3el NoKasaTenei
(YHKUMOHAbHOrO COCTOSHUA [06pOBONbLEB B YCNOBUAX
OTHOCWTEJTBHOr0 MOKOS M HOPMOKCHMW He BbISIBUI CYLLIeCTBEH-
HbIX B3aMMOCBA3€eM MeX Ay aHanM3npyeMbIMU1 NOKa3aTensMu.
Ha Bbicote 3500 M oTMe4eHo nosiBeHWe OTAENbHBIX yMe-
PEHHbIX OTPULIATENbHBIX KOPPESIALMOHHBLIX CBA3e MeXpay
nokasartenamu coctoaHua LIHC (NMNK v JIN N3MP, r = -0,60),
a TaKKe COCTOSHWEM TPEBOXHOCTU M GU3MYecKoi paboTo-
cnocobHocTbio (PT n PWC,q, r = —0,49). NoBbiweHme ypoBHS
TMNOKCUM [0 BbIcOTbI 4500 M CONpOBOXAAN0CH NOBLILLEHNEM
3Haummocty M0, n YCC ans coxpaHeHns yHKLMOHaNbHO-
ro coctosHus LIHC. Tak, 6binn BbISBIEHbI HOBbIE MONOXM-
TeNbHble KoppensumoHHble cBasn mexay JIM M3MP un JN
C3MP (r=+0,41), 1N N3MP un MO, (r=+0,39), N N3MP
n YCC (r = +0,32), YCC u NO, (r = +0,36). Taroxe oTMe4anucb
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oTpuLaTeNbHble KoppenaunoHHble cesasu mMexay MMNK n JM
M3MP (r=-0,53) n NO, (r=-0,63). HecMoTpsa Ha cnabwlit
YPOBEHb CBA3€M, OHU HOCWUAW CTaTUCTUYECKW [LOCTOBEPHbIN
xapakTtep (p < 0,01). Mony4eHHble pe3ynbTaThl NOKA3bIBAKIT,
YTO Y MPAKTMYECKU 3[0POBLIX A0OPOBONBLLEB B COCTOAHUM
OTHOCMTEJIbHO MOKOS npebbiBaHMe Ha BbicoTe 3500 He Bbi3bl-
BaeT HEraTMBHOW NePecTPONKM (YHKLUMOHANBHOMO COCTOSHUA,
a npu npebbiBaHuK Ha BbicoTe 4500 M ans ero nopaepxa-
HWA TpebyeTcsa HeKoTopas MOBUAM3ALMA BYHKLIMOHANBHBIX
pe3epBOB OpraHu3Ma.

[ing panbHemwero aHanMsa MexaHW3MOB MOAAEPHKM
(YHKLMOHANBHOr0 COCTOSHMSA 3L,0POBbIX 40OPOBOBLLEB B YC-
NOBUSX YMEPEHHOW TUMOKCUM BbINO U3y4eHO BIIMSHME TaKUX
rnokasaTenei, KaKk caTypauus nepudepuyecKoii KpoBM, ak-
TMBHOCTb CMMMNATUYECKOWA HEPBHOW CUCTEMbI, KUCIIOPOAHbI
pe3eps opraHuaMma. [lng atoro MeTofoM S-06pasHoro LiKa-
JIMPOBaHMSA N0 KYMYNATUBHOM 4YacTOTHON KpuBOW B 06beam-
HEHHOM MaccuBe AaHHbIX (HOPMOKCHS, yMepeHHas TMMOKCKs)
ONpeAeNANMCcb TOYKK Nepernba, XxapaKTepu3yloLLMe rpaHuLbl
BbICOKOr0, CPeJJHEr0 W HM3KOr0 [M1ana3oHoB 3HAYEHUN ITUX
nokasatenien (Tabn. 4), a 3ateM HabnoaeHUs neperpynnu-
POBbLIBaNMCb MO YPOBHAM MOKa3aTesNs, BIUSIHUE KOTOPOro
OLEHMBaNOCh METOLOM OLHO(AKTOPHOrO AMUCMEPCUMOHHOrO
aHanusa.

PesynbTaThl ()aKTOPHOro aHanu3a BAMSHWA caTypauuu
KpPOBW Ha nokasaTenu (yHKLUMOHANBHOTO COCTOSHUA Yeno-
BEKa B MOKOe NMpeACTaBlieHbl B Tabs. 5.

Kak cneayet u3 paHHbIx Tabn. 5, ypoBeHb catypauum ne-
prdepryecKoii KpOBY MOXET paccMaTpUBATLCS KaK KITYeBOl
MoKa3aresb, 0Ka3blBaKILLMIA CYLLIECTBEHHOE U CTaTUCTUYECKM
L0CTOBEPHOE BNMSHWE Ha NOKa3aTeN QyHKLUMOHANBHOrO Co-
CTOSIHWA YeIOBEKA B YCIIOBUAX (QYHKLUMOHANBHOTO NOKOS Npy
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Tabnuua 4. MpaHuLbl AMaNa30HOB 3HaYeHWUI NoKa3saTesneil B 06beAMHEHHOM (HOPMOKCHSA, yMepeHHas TMMOKCHS) MaccuBe AaHHbIX

EDMHMLla ﬂMana30H 3HaYeHUn
lMokasatenb - - -
M3MEpeHNa HU3KUI | CpeAHun | BbICOKMUIA
Catypauws Kposu % 85 1 Huxe 86-95 96 v BblLwe
MHIeKe cMMNaTUKOTOHUK ycn. ef. —10 1 HMKe 0t -9 no +19 +20 u BbILWe
BpeMs 3agepKu bixaHus c 50 1 HUXe 51-80 81 n bonee

Tabnuua 5. BausHue YPOBHA CaTypaluun KPOBU Ha NOKasaTtenu dJYHKLI,VIOHaJ'IbHOFO COCTOAHKNA 340pPOBbIX NKAEN B COCTOSHUM MOKOA

Enmhna KonTponnpyeMbiit dakTop — catypauus HekoHTponupyemble
lNokasartenb MIMEpEHMS LeHTpOUAbI rpynn D » takTopbl
Huskue CpepnHune | Bbicokue D

JIn nN3mp MC 227 227 199 0,68 10740 0,32
Jin C3MP MC 390 389 379 0,12 107 0,88
MnK bannel 35 36,5 40,1 0,44 10720 0,56
PT banneil 38 36 34 0,40 107" 0,60
Mo[ N/MWH 6,2 5,6 4,8 0,26 101 0,74
no, MI/MUH 273 240 157 0,59 1079 0,41
Bp3L c 58 60 84 0,71 1074 0,29
ycc yA./MUH 89 82 65 0,64 10°¥ 0,36
ALC MM pT. CT. 114 115 17 0,14 1075 0,86
AL MM pT. CT. 75 76 81 0,30 10-12 0,70
MOK n/MUH 5,52 5,56 4,47 0,89 1078 0,11
PWC,; Br 17 123 196 0,88 1077 0,12
nc ycn. eg. +19 +8 -19 0,66 0% 0,34

MpumeyaHue. D — ko3 dULMEHT [eTepMUHALMM (CTEMeHb BAMAHUS haKTopa Ha BapuaTMBHOCTb MOKa3aTeNs); p — YpOBEHb 3HAYMMOCTM
BnsHUS paktopa; PWC,;, — MoLHocTe Harpy3ku npu nynbce 170 ya./MukH; UC — uHaeke cumnatukoToHnn Keppo. 0603Hauenmns apyrx

MnoKasaTesieii — CM. NpUMeyaHue K Tabn. 2.

BO3[,EMCTBUM YMEPEHHOW MMMOKCUYECKON MNOKCUK. B Hau-
BonbLLelt cTeneHn 310 BAMSHME MPOSBASNOCH B OTHOLLEHUN
TaKkux nokasartenei, Kak MOK, dusnyeckas pabotocnocob-
HocTb B Tecte PWC170, Bp3 [l (3T0T nokasaTenb oTpaaeT
KMCNOpPOaHbIN pe3eps opraHusma), JIM M3MP, ypoBeHb cuM-
natukotoruu, YCC u M0, (B nopsake ybblBaHWSA 3HAYMMOCTH
BAMsHUS). Ha cpeHeM ypoBHe BAMsSHWE caTypauuu nposiB-
NANOCb B OTHOLLUEHWW TakUX MOKa3saTeNiel, Kak noKasartesb
MCUXOJIOrMYECKOr0 KOM(OPTa, YPOBEHL PEAKTUBHOMN TPEBOXK-
HocTu, ypoBeHb ALLJL n MO/ [1ns 3TMX noKasatenen BiusiHue
caTypauumm nNposBnsieTca Ha (OHe LEeNCTBUS HEKOHTPONMPY-
eMbIX B [JaHHOM WcCriefoBaHuMM (HaKTOpOB, OKa3blBalOLLWX
bnm3Koe K ypoBHIO caTypauuu Bo3gelicteue. bonee cnaboe,
HO MpW 3TOM CTaTUCTUYECKM JOCTOBEPHOE BNMSHUE caTypa-
LKA NPOSBAANA B OTHOLLEHWM TaKWX nokasarteneid, kak AC/L
M NaTEHTHbIN MEPUOA CNOKHBLIX CEHCOMOTOPHbIX PeaKLyi,
PErynAUMA KOTOPbIX NpY Nepexofe OT YCI0BUMA HOPMOKCUM
K YMEPEeHHON FUMOKCUKM, BEPOSITHO, peanuayetcs ApYyrumu
MexaHu3Mamu.

O6paluaet Ha cebs BHUMaHMe TOT (aKT, YTo [ABa Mo-
KasaTens, KOTopble NpefBapuUTeNbHO OLEHWBANUCh HaMu
KaK CcrocobHble UrpaTb CamMoCTOATENbHYI PErynupyloLLyto
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POJib B OTHOLUEHUM YHKLMOHAMBHOTO COCTOSIHUSA 3[,0pOBbIX
[00p0BOJIBLIEB B YCIIOBUSAX YMEPEHHOW TMMOKCUM, @ MMEHHO
CTeneHb BbIPaXKEHHOCTU KMCNOPOJHOr0 pe3epBa OpraHv3Ma
1 YpOBEHb CUMMATMKOTOHWM, OKa3anmuChb BbICOKOUYBCTBUTESTb-
HbIMM K YPOBHIO CaTypaLyu.

PesynbTaThl NPOBEAEHHOT0 aHaNU3a BIUAHUSA KOHTPOJU-
pyeMbix (haKTOpoB Ha (YHKLUMOHANLHOE COCTOSHUE 3[0POBbIX
Nofeii B YCNOBUAX YMEPEHHOW MMMNOKcuM B obobLuatolem
BM[E NpeLCTaBfieHsbl B Tabn. 6.

Mpn Npounx paBHbLIX YCNOBUAX LN OLEHKU YPOBHS
YCTOMYMBOCTM K TMMOKCUM BaXKHO OLIEHUBATb He TOJIbKO Te-
KyLuMe 3HayeHusi GU3MONOrMyecKMx noKasaTtesied, Ho 1 pe-
aKTMBHOCTb (PYHKUMOHANbHBIX CUCTEM OpraHWsMa B OTBET
Ha NpeabsBAseMoe FMNOKCUYecKoe Bo3fencTeue. Mepoii
TaKOW PeaKTUBHOCTU MOMET ObiTb OTHOLIEHWE WU3MEHEHMs
aHanM3npyeMomn BENMYMHBI K UHTEHCUBHOCTW BO3LENCTBUS.
[na runoKcM4ecKom rmnoKcMm Mepom Takoro BO34EMCTBUS
MOXET BbITb CHUMEHWE NapLManbHOro AaBNIEHUS KUCITOPOAA
BO BAbIXaeMOM Bo3ayXxe. TaK, Npy CTaHAAPTHBIX YCNOBUSAX aT-
MocepHoro Bo3yxa B YCNOBMAX HOPMOKcUM (BbicoTa 0 M)
M0, =159 MM. pr. cT., Ha BbicoTe 3500 — 103 MM pT. cT,,
a Ha Bbicote 4500 — 91,5 MM pt. c1. CnepoBaresnibHo,
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Tabnuua 6. BnusHue KOHTPONMpyeMbIX GaKTOPOB Ha NOKa3aTeNn (YHKUMOHANBHOTO COCTOAHUSA 3[0POBbIX A06POBOMbLEB B COCTOAHUM
MOKOSA B YC/IOBUAX YMEPEHHO! M1NoKeuM (K03 dULMEHTLI AeTepMUHaLMM GAKTOPHOO AMCMEPCMOHHOTO aHanu3a)

NoKasaTesis KonTponupyemble dakTopbl HekoHTponmpyeMble
catypauus | CMMNaTUKOTOHUA | KWUCNOPOAHbIA pe3eps CYMMapHo aKTopbl
Jin nN3Mp 0,68 0,01 0,01 0,70 0,30
Jin C3MP 0,12 0,01 0,01 0,14 0,86
MK 0,44 0,06 0,04 0,54 0,46
PT 0,40 0,01 0,02 0,43 0,57
MO, 0,26 0,07 0,07 0,40 0,60
no, 0,59 0,16 0,06 0,81 0,19
ycc 0,71 0,34 0,04 1,09* He BbIfiBNEHbI
ALC 0,14 0,01 0,04 0,19 0,81
ALn 0,30 0,21 0,01 0,52 0,48
MOK 0,89 0,04 0,01 0,94 0,06
PWC,; 0,88 0,08 0,01 0,97 0,03

[Mpumedanrue. KoadduumeHT feTepMuHaLMmM — CTeneHb BAMAHWUA GaKTopa Ha BapuaTuBHOCTL Nokasatens; PWC,,, — MOLLHOCTb Harpy3ku
npu nynbce 170 ya./MuH. 0603HaueHNs Lpyrux nokasaTteneil — CM. MpUMeYaHue K Tabn. 2. * — cyMMapHoe 3HaueHne KOHTPONIMpYeMbIX
(axTopos npesbilwaet 1,0 M3-3a T0ro, YTO He YAaN0Ch NOJTHOCTBIO HUBENIMPOBATb BIIUSHWE CaTypaLuy KpOBU Ha YPOBEHb CUMMATUKOTOHUM.

rMMNOKCUYecKoe BO3AencTBue, cBsisaHHoe ¢ BbicoTor 3500 M,
MOKET ObITb OLEHEHO MO CHUKEHMIO NapUManbHOro faBne-
HWA KUCNIOPOAA KaK paBHoe 56 ef., a ¢ BoicoTol 4500 M —
67,5 en. 3T faHHble ObINM UCMOSIb30BaHbl HaMU )1 OLIEHKM
B/IMAHWA YMEPEHHOM MMMOKCUYECKOW MMMOKCUM Ha peaKTuB-
HOCTb PYHKLMOHABHBIX CUCTEM OpraHnU3Ma.

C yueToM paHee NpeACcTaBNeHHbIX AaHHbIX 0 YyBCTBUTESTb-
HOCTM OTZeSbHbIX NoKa3aTesen GyHKLUMOHANBHOIO COCTOSAHMS
3[10pOBOr0 YesI0BEKA K YMEPEHHOM FMNOKCUYECKOM MUMOKCUM
(Tabn. 2, 3) AnsA OLEHKM PEAKTMBHOCTY OblfIM 0TOOPaHbI Cie-
JyloLLMe MOKasaTeNn: YpoBeHb caTypauuu nepudepuyeckoi
kposu, JIM NM3MP, MOK, Bp3/, M0,, YCC, PWC,,,. Heobxo-
JMMO UMETb B BUAY, YTO PEaKTUBHOCTb MOKa3aTesifA Ha BO3-
[leiiCTBME HE 3aBUCUT OT €ro 3Haka (CHWXKeHWe WK MnoBbl-
LLEHWE) M [LOJIKHO YYUTLIBATLCA MO abCOMIOTHOMY 3HAYEHMIO.
KpoMe Toro, 3Ha4yeHWs peaKTUBHOCTU MO Pa3HbIM LKanaM
OyayT UMeTb Pa3MepHOCTb OTH. efl. M XapaKTepu3oBaTbCs
pasHbIMKM MaclTabamu LWKan. Mo3ToMy AN MHTErpanbHoi
OLIEHKU PeaKTMBHOCTM A0/XHbI ByayT MCMO/b30BaThCS HOp-
MMPOBaHHbIE MO OTHOLLEHMIO K pacnpefefieHunio ciy4anHoi
BE/IMYMHBI MOKa3aTenu, KoTopble NO3BONIAKT OCYLLECTBAATL
C HUMM MaTeMaTuyecKue npeobpa3soBanusa (Hanpumep, ban-
b, CT3HBbI, Z- WK T-oueHKM). C TeXHUYECKOM TOYKU 3peHus
Hanbonee NpoCcTbIM BapMaHTOM TaKOro HOPMMPOBaHUS SIB-
nseTca pasbueHne amManasoHa 3HaYeHWii NoKasaTens Ha Tpu
YPOBHS (HU3KWIA, CPEHMI 1 BBICOKWI) C MOMOLLbIO MpoLieay-
pbl S-06pa3HOro LUKaNMpPoOBaHWSA, paHee OMMCaHHOro B 3TOM
pasgene. [py 3TOM ANA Kaw[oro AuanasoHa BBOLMUTCSA
bannbHas OUEHKa MMMOKCMYECKOW HEYCTOMYMBOCTH (HM3Kas
peakTMBHoCTb — 0 6annoB; cpefHWiA AManasoH peaKTuB-
HocTM — 1 Gann; BbICOKas peakTMBHOCTL — 2 banna). Mo-
Ny4eHHble TaKUM 00pa3oM Mo KaaoMy U3 aHaNM3UpyeMbIX
MnoKa3saTesien 0ansbl MOryT YCPeaHATLCA UK B AaMnbHeALIeM
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CYMMUPOBATbCA C aHanorMyHbiIMM bannamu npu oLeHKe
LPYruX XapaKTepuUCTMK YCTOMUMBOCTU (HEYCTOWYMBOCTM)
K BO3[ENCTBUI0 YMEPEHHOW rMNoKcuu. Pe3ynbTaTthl OLEH-
KW peaKTMBHOCTW BblbpaHHbIX MOKa3aTeneii npu nepexoae
U3 YCNOBMIA HOPMOKCWMM K YMEPEHHOW FMMOKCUM (BbICOTHI
3500 u 4500 ™) npepacTaBneHsbl B Tabn. 7.

CyLLecTBEHHOE 3HayeHme [1S1 OLIEHKY YCTOWYMBOCTH K MU~
MOKCUM TaKKe UMeeT MoBMUnM3aLms QYHKLUMOHANBHBIX pe3ep-
BOB OpraHu3mMa. 06 1x BefMumMHe 1 cnocobHOCTM K Mobunmn3a-
LIMM MOXKHO CYAMTb MO pe3ynbTataM npod ¢ AOMOJHUTENBHO
NPeAbABISEMbIMA CTaHLAPTHBIMM Harpy3kamu. B ycnosusx
BO3AeicTBUS N0bbIX HebnaronpuaTHbIX (HaKTOPOB TaKoM
CTaHAAPTHOW Harpy3kon 0bbl4HO BbICTYNaeT [03MpOBaHHas
(u3nyecKkas Harpyska yMepeHHOW WHTEHCHMBHOCTU. B Ha-
LWeM uccnefoBaHuM bbina MCNoNb30BaHa ABYXCTyNeHYaTas
BEJI03ProMeTpuyeckas npoba ¢ MOLLHOCTAMM BbINOJHAEMbIX
Harpy3ok 100 n 150 B, ucnonb3yemas ans onpefeneHus no-
Kasarens ¢usnyeckoi pabotocnocobHoctn — Ttect PWC, ;..
Ousnonornyeckue nokasatenn GYHKLUMOHANbHOTO COCTOSHNSA
30,0pOBbIX A06POBOMBLEB PErUCTPUPOBANIUCE B COCTOSHWM
OTHOCWTEJTbHOrO MOKOSA M Cpasy Nocse 3aBepLUEHUS Harpy3KH
150 Br. Mpu aToM ans obecneyeHns conocTaBUMOCTU C ApY-
TMMU WUCCNEeA0BaHUAMM U3MEHEHUS NOKa3aTeNiell HopMUpo-
Banmcb Ha 100 BT BbInoNnHAEMOI Harpy3ku, YTo NO3BOAMIIO0
0XapaKTepKU30BaTb NONyYeHHbIE MHAEKCHI KaK MHLEKCHI 0be-
CcreyeHms Harpyskm (pecnupatopHoro — o auHamuke MOJ;
XpoHoTponHoro — no AuHamuke YCC; remMopmHaMuyecKo-
ro — no anHamuke MOK; KucnopogHoro — no AuMHaMuKe
M0, cootsetctenHo NPOH, UXOH, UTOH, WKOH). Pesynb-
TaThl, XapaKTepusyiolme Mobunusaumio GyHKLUMOHAMbHBIX
pe3epBoB (M3MONIOrMYECKUX CUCTEM B YCIIOBUSX YMEPEHHOI
TUMOKCUM B OTBET Ha CTaHAAPTHYID DU3NYECKYH HarpysKy,
npeacTaBneHsbl B Tabn. 8.
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Tabnuua 7. OueHKa peaKTUBHOCTM NoKa3aTenei GyHKUMOHANBHOMO COCTOSIHMSA 30POBbIX J0DPOBO/LLEB NpU NEPEXOLE U3 COCTOAHUA
HOPMOKCUM K YMepeHHOM runokcum Ha Beicotax 3500 u 4500 M (oTH. ea., M + m)

[Tokasartenb u ero PeakTtuBHOCTbL rpaHVILI,bI [1ana3oHoB MO YPOBHAM
AvHaMIKa 3500 m | 4500 M HU3KUN | CpeaHun BbICOKUM
0,16 £ 0,01,
Catypaums, cHuxeHue 0,11 £ 0,01 14 %*, p=2 x 10° 0,100 1 MeHee 0,101-0,200 0,201 n bonee
AN M3MP, nogbiwenve 0552006 o, 000 | 0,300 u Mewee 0,301-0,600 0,601 u 6onee
0, p= 8x10
MOK, nossuwerne 0018 £0.001 g e 00130 umeree  0,0131-00220 0,021 u Gonee
Bp3[l, cHImKeHMe 0300018 ipo=,001 2'7 0,300 1 Mewee 0,301-0,500 0,501 u 6oee
1,806 + 0,047,
M0,, noBbileHme 0,597 + 0,019 302 %, p =2 x 105 0,600 1 meHee 0,601-2,100 2,101 n bonee
0,346 + 0,011,
YCC, nosblLieHue 0,158 + 0,012 219 %, p=2 x 10-1 0,150 1 MeHee 0,151-0,450 0,451 n bonee
PWC,,, chumenwe  1,167+0018 1960011, 1,100 n Meree 1,101-1,300 1,301  6onee

102%, p=0,18

[lpuMeyaHue. * — pa3nnymns B PeaKTUBHOCTM NPy NoBbileHUn BoicoTbl ¢ 3500 go 4500 m.

Tabnuua 8. Mobunusaums QyHKUMOHANbHBIX Pe3epBOB (U3MONMOTUYECKUX CUCTEM B YCIIOBUAX YMEPEHHOM TUMOKCUM B OTBET Ha

CTaHAapTHY GU3MYECKYto Harpy3ky (M + m)

Mokasarenb | Hopmokcus | Beicota 3500 M Beicota 4500 M
VIPOH 9,33 £0,15, 11,68 £ 0,18, 13,66 £ 0,13,
100 % 125%, p=3x 107" 146 %, p=6 x 107%
VIKOH 517 8, 884 + 18, 921 £ 11,
100 % 161%, p=8x 1072 168 %, p=7 x 107
VIXOH 43,1 0,6, 45,7 £0,8, 45,2+ 0,5,
100 % 106 %, p= 0,01 105 %, p = 0,003
WITOH 3,97 £ 0,04, 4,36 £ 0,07, 6,01 £ 0,04,
100 % 110%, p=4x 107 152 %, p=5x 107
Catypauws nepudepuyeckoit 1154033 54+0,6, 6,2+0,6,
KPOBY, CHIKEHNE e p=3x107° p=3x107

MpencTaBneHHble B Tabn. 8 AaHHble CBUAETENLCTBYIOT,
4yTO MpeAbABNseMas 3[0pPOBbIM A0bpoBOMbLAM [OMONHM-
TeNbHas CTaHAapTHaA [03WpOBaHHaA (U3NyecKas Harpys-
Ka B YCIOBUSX HOPMOKCMM 0BeCcneynBaeT KOMMNEHCaTopHYH
MobMnM3aLMio GYHKUMOHANBHBIX pe3epBoB opraHu3Ma (no-
Bollwenue [10,, neroynon seHtunaumun, YCC n MOK), npak-
TUYecKu obecreunBaloLLMX COXPaHeHWe YPOBHSA caTypaLum
KPOBM, 3aperncTpupoBaHHOr0 ANA COCTOAHUA OTHOCUTESb-
HOrO MOKOSA. B cuny yMepeHHON WHTEHCMBHOCTU Harpysku
W ee AOCTaTO4HO KPaTKOBPEMEHHOTO BO3/EHCTBMUA MMMOKCHS
Harpy3Kw npu 3ToM He pa3suBaetca. 06palLaeT Ha cebs BHU-
MaHue, YTO XPOHOTPONHas (YHKUMs Cepaua Npu Harpyske
B OTBET Ha BO3HUKHOBEHWE YMEPEeHHOI TMMOKCMYECKOI M-
MOKCKUM [LONOJHUTENBHO aKTUBMpYeTcs cnabo, YTo, BUAMMO,
CBA3aHO C npenMyLLecTBeHHbIM oTBeTOM YCC Ha cobcTBeH-
HO (U3MYecKylo HarpysKky. B cBA3M c 3TMM 3TOT noKasa-
Tenb 6bIN UCKIIOYEH U3 AaNbHEMLIEro aHanm3a BO3MOXHbIX
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LNs KOJIMYECTBEHHOM OLEHKW HEYCTOMYMBOCTU K TMMOKCUM
LaHHbIX. OfHaKo B YCNOBMSAX YMEPEHHOW MMMOKCUM Ta Xe
(u3nyecKas Harpyska Bbi3blBaeT HOpMUPOBaHME TUMOKCUN
HarpysKW, TaK KaK CTeneHb caTypauuu nepudepuyecKoi
KpOBM NMpW 3TOM CHuaeTcs (B cpeaHeM Ha 4-5 %), uto
CBUAETENbCTBYET O He[OCTAaTOYHOCTM BOB/IEKAeMbIX opra-
HU3MOM B 0becreyeHne GU3n4ecKoi paboTbl GYHKLMOHANb-
HbIX pe3epBoB. TaK, faxe ansa BbicoTbl 3500 M oTMevaeTcs
noBblleHne B cpefHeM Ha 60 % MHOeKca KWUCNOpOAHOro
obecneyeHns Harpysku, MobrnM3aums GyHKLMOHANbHBIX pe-
3epBOB CUCTEMbI BHELUHErO AblXaHUs NoBbicunach Ha 25 %,
remognHamukn — Ha 10 %. MMpu noBbIleHUN YpPOBHA TH-
nokcum Ao BbicoThl 4500 M oTMevaeTcsa bonee HTEHCKBHaA
Mobunuzaums remognHamuku (co 110 go 152 % ot coctos-
HWS HOPMOKCWMW) U MEHee BbIpaXKeHHOE MOBbILLEHNE aKTUB-
HOCTM pecnupaTopHoii cucTeMsl (co 125 fo 146 % oT ypoBHS
HOPMOKCUM).




OPTHATIBHBIE MCCTTE [IOBAHMA

3AKJTIOYEHUE

MpencTaBneHHble MaTepuanbl NOATBEPXKAAIOT, UTO PyHK-
LMOHanbHOe COCTOSIHME 3[0pOBOr0 YenoBeKa B YCNOBUSX
YMEpEHHO/ TUMOKCMM B COCTOSHWM MOKOS OMpefensioTcs
YpOBHeM caTypauuu ero nepudepuyeckoit Kposu. Coxpa-
HeHWe caTypauuu Ha bonee BLICOKOM YpoBHe obecneumBaeT
noAfepKaHue oNTMMasbHOrO YPOBHA (YHKLUMOHANBHOTO Co-
CTOAHMA, HU3MYECKON M ONepaTopcKon paboTocnocobHocTy,
MEHBLLYIO CTEMEHb HANPSXKEHWs PeCrMpaTOPHON M cepaey-
HO-COCYAMCTON CUCTEM.

PeaKTMBHOCTb Takux nokasatenien, Kak MOK, Bpems 3a-
AepxKu fpixanns u PWC,,,, HaxoauTca nNpaKkTUYeCKu Ha of-
HOM ypoBHe Kak ans BbicoTbl 3500 M, Tak u 4500 M, 1 ee
BEJIMYMHA COOTBETCTBYET UHTEHCUBHOCTU BO3LENCTBUSA -
MOKcUYecKoro daktopa (CTEMEHW CHKEHUA NapLManbHOro
AAaBNEHUA KMCIOPOAA BO BAbIXxaeMoM Bo3ayxe). 0aHaKo ans
TaKux nokasarenei, Kak 10, 8B nokoe, YCC n yposeHb ca-
Typauuu nepudepuyeckon KpoBM, PeakTUBHOCTb Ha BbICOTE
4500 M cywectBeHHo (B 1,5-3 pa3a) npeBbilaeT TaKoBYHO
Ha Bbicote 3500 M. Takue pasnnumsa B peaKTUBHOCTM MOTYT
CBUIETENbCTBOBATb O TOM, YTO [a¥e B YC/IOBUAX OTHOCH-
TENBHOTO MOKOS NpU MEPeXofe K YPOBHIO MMMOKCHMW, COOT-
BeTCTBYtOLEMY BbicoTe 4500 M, opraHuaM BblHYXAeH dop-
cMpoBaTh paboTy QyHKUMOHANBLHOM CUCTEMBI MacC-MepeHoca
KMCNOpPOAa, Bbi3biBasi B HEW MOBbILIEHHBIA YPOBEHb (YHK-
LiMoHanbHoro HanpsixeHus. 0gHaKo 3Toro GyHKLMOHANLHOro
HanpsXXEHUS OKa3bIBAETCA HEAOCTAaTOYHO, TaK KaK ypoBeHb
caTypaLum NporpeccuBHO CHKAEBTCA U HAYMHAIOT YXyLLaThb-
csi (B pa3HOM CTENEHM BbIPaXKEHHOCTH) 3HAYEHUS! OCHOBHBIX
nokasarenei hyHKLUMOHANBHOTO COCTOSHMA.

HecKonbKo MHYH AMHAMUKY MMEET peaKTUBHOCTb MoKa3a-
Tens JIN NN3MP — npu noBbILLEHWM YPOBHS MMMNOKCUM OHA [10-
CTOBEPHO CHUXAETCA. 3TO MOXKET BbITb 00BACHEHO TEM, YTO
ONs NOLAepXKaHMs YCTONUMBOTO (QYHKLIMOHANIBHOMO COCTOS-
Hus LLHC opraHuam HauuHaeT nogkioyaTb QyHKLMOHabHbIE
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V13BecTua Poccuinckon
BoeHHo-MeauLIMHCKOM aKaaeminn

pe3epBbl ApYrux $HU3MONOrMYeckux CMCTeM, B YaCTHOCTU re-
MoAMHaMuKK. TaK, paHee Mbl yKe yKasblBanu Ha XapakTtep-
Hoe ans BbicoTbl 4500 M NosiBNEHNe NONOXKUTENbHBIX KOppe-
nAuMoHHbIX ceazen Mexxay JIN NM3MP u 10, JIN N3MP 1 YCC,
KOTOpbIe He BbISBNIAMNCH MPY bosee MATKOM MMMNOKCUYECKOM
Bo3aencTeum (bicota 3500 M). 3Tn pesynbTaThl XOPOLLO CO-
rnacyloTcs ¢ AaHHbIMW OpYruX UcCnefoBaTeNeld, 0NUCHIBaB-
LKMX B CBOMX paboTax BOBIEYEHME MO3roBOW M CUCTEMHOIA
remMoAvHaMWKK ANA NoAJepIKaHns BYHKLUMOHANbHOro CocTo-
anms LUHC [14, 15, 23].

MpeAcTaBneHHble AaHHble MO3BOASAIT NPeANONOXKUTb,
YTO JONOJHMTENbHAsA MobunM3auma GyHKUMOHaNbHBIX pe-
3epBOB (M3MONOrMYECKMX CUCTEM OpraHM3Ma hu3nYecKol
HarpysKoi B yCNOBUAX YMEPEHHOW TUMOKCUN MOXET BIIU-
ATb Ha YPOBEHb YCTOWYMBOCTU 3[,0POBOT0 YesI0BEKA K M-
MOKCHMK.

TakuM 0bpa3soM, npefcTaBrieHHbIe MaTepuanbl No3BoNs-
I0T paccMaTpuBaTh B KayecTBe natouanonornyecknx map-
KEpOB CHUXEHHOM YCTOMYMBOCTM OpraHU3Ma K yMepeHHOMY
TMUMOKCUYECKOMY BO3AENCTBUIO BbICTPOE CHUMKEHWUE YPOBHS
caTypauum nepudepuyeckon KpoBu, BbICOKYHO PeaKTUBHOCTb
CepAeyYHO-COCYANCTON W AbIXaTemNbHOW CUCTEM Ha MMMOKCU-
UecKoe BO3JENCTBUE, a TaKKe U3DbITOUHY Mobunu3aumio
(YHKUMOHAMbHBIX Pe3epBOB OpraHM3Ma B OTBET Ha Npefb-
fIBfIeHNE JOMONTHUTENBHOW Harpy3Ku.

AOMOTHUTENIbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcpoBaHKe AaHHoM pabo-
Tbl He MPOBOLAUNOC.

KoHdnukT unTepecoB. ABTOpbI AeKapupyIOT OTCYTCTBUE SB-
HbIX W MOTEHLMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C Ny6-
JIMKALMEN HaCTOoALLEeN CTaTby.
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Focus on the anti-inflammatory effect of glucocorticosteroids

in experimental acute lung injury

Nikita I. Voloshin', Yuliya A. Zamiralova', Victoriya A. Pugach?, Vladimir V. Saluhov',
Mikhail A. Tyunin?, Mikhail A. Kharitonov', Irina A. Odintsova', Pavel A. Slizhov',
Aleksey A. Minakov', Dina R. Slutskaya'

! Military Medical Academy, Saint Petersburg, Russia;
2 State Scientific Research Test Institute of the Military Medicine, Saint Petersburg, Russia

AIM: Assessment of the effect of various doses of dexamethasone as an inflammation modulator in experimental lipopoly-
saccharide-induced acute lung injury in rats.

MATERIALS AND METHODS: Acute lung injury in rats was modeled by intratracheal administration of cell wall lipo-
polysaccharide from the Salmonella enterica. White male rats were divided into groups: a group of intact animals (n = 10);
the control group (n = 40), in which the animals were simulated acute lung injury without further treatment and removed
from the experiment on day 3; three experimental groups (n = 40), in which, 3 hours after modeling acute lung injury,
and then daily once a day for 3 days, dexamethasone solution was administered intraperitoneally in the following doses:
in group 1 — 0.52 mg/kg (equivalent to 6.0 mg/day for a person), in group 2 — 1.71 mg/kg (20.0 mg/day for a person),
in group 3 — 8.0 mg/kg (94.0 mg/day, pulse therapy for humans). On the 3 day, blood samples were taken from the cau-
dal vena cava in surviving animals for clinical analysis and evaluation of the function of mitochondria of peripheral blood
leukocytes. To determine the severity of local inflammatory reactions and pulmonary edema, bronchoalveolar lavage was
performed with the study of an endopulmonary cytogram and an assessment of pathomorphological changes in the lung
tissue.

RESULTS: indicate that dexamethasone reduces the amount of lung tissue damage and animal mortality, dose-dependently
reduces the functions of mitochondria and the number of lymphocytes and monocytes in peripheral blood, as well as neutro-
phils, lymphocytes and macrophages in bronchoalveolar lavage samples.

CONCLUSION: The use of dexamethasone at a dose of 0.52 mg/kg (equivalent to 6.0 mg/day for humans) is accompanied
by better survival, minimal effect on the viability and functional activity of inflammatory cells. Pulse therapy leads to a signifi-
cant decrease in the number of immunocompetent cells in bronchoalveolar lavage, mitochondrial dysfunction in the form of
a decrease in the ability of these cells to use the reserve power of mitochondrial respiration in response to the action of a stress
factor. Excessive inhibition of immunocompetent cells can contribute to the activation of latent and opportunistic infections,
which must be taken into account when choosing a dosing regimen for glucocorticosteroids.

Keywords: Agilent seahorse XF; acute lung injury; biomodeling; bronchoalveolar lavage; dose-dependent effect; glucocorti-
costeroids; mitochondrial dysfunction.
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K Bonpocy o npotuBoBocnanutenbHbiX 3pdeKrax
rMIOKOKOPTUKOCTEPOU0B NMpPU 3KCNEepUMEHTaNIbHOM
OCTPOM MOBPEXAEHUU Nerkux

H.W. Bonowwmn', 10.A. 3amupanosa’, B.A. Myrau?, B.B. Canyxos', M.A. TioHun?, M.A. XaputoHoB',
N.A. OguHuosa’, M.A. Cimxos', A.A. Munakos', [1.P. Cnyuxas'

! BoeHHo-MeamumHcKas akapemus, Cankt-Tetep6ypr, Poccus;
2 [ocynapCTBEHHbIN HayYHO-MCCNEl0BaTeNbCKIA UCTIbITATENbHBIA MHCTUTYT BOEHHOM MeanumHbl, CaHkT-Metepbypr, Poccusa

Llenv uccnedoeanus. WccnenoBaHue BAMSHUS PasiYHbIX 03 [EKCaMeTa30oHa KaK MOJLyNATOpa BOCManeHUs npu 3Kc-
MepPUMEHTaNTbHOM JIUNOMNOUCaXapua-UHAYLMPOBAHHOM OCTPOM MOBPEXAEHUM JIETKUX Y KPbIC.

Mamepuaner u mMemodel. OcTpoe noBpexAeHWe NErkux y KpbiC MOZENMPOBajM MOCPEACTBOM MHTpaTpaxeasibHo-
ro BBEAEHWs NMnononMcaxapuia KNeTouHoi cTeHku baktepum Salmonella enterica. benble Kpbicbi-camubl bbin pas-
LeNieHbl Ha TPynMny WHTaKTHbIX XUBOTHBIX (n = 10); KoHTponbHy rpynny (n = 40), B KOTOpOW JKMBOTHBIM MOAENMPOBaNy
OCTpOE MOBPEXAEHWE Nerkux be3 [anbHelLero NeYeHns U BbIBOAWIM U3 3KCMEPUMEHTA Ha 3-U CYT; 3 ONbITHbIE FPynMbl
(n = 40), B KoTOpbIX Yepe3 3 4 noc/ie MOAENMPOBAHMSA OCTPOro MOBPEXIEHWUS NIETKMX, @ 3aTeM exeAHeBHO 1 pa3 B AeHb
B TeYeHWe 3 CyT MPUMEHSNM BHYTPMOPIOLLIMHHO pacTBOp [eKcaMmeTasoHa B crefytowmx fosax: B rpynne 1 — 0,52 mr/kr
(3kBuBaneHTHo 6,0 Mr/cyT ans yenoseka); B rpynne 2 — 1,71 mr/kr (20,0 Mr/cyt ans yenoseka); B rpynne 3 — 8,0 Mr/kr
(94,0 mr/cyT, nynbc-Tepanus Ans YenoBeKa). Ha 3-u cyT y BbIKMBLUMX MBOTHbIX 0TOMPany npobbl KPOBYM W3 KayLanbHOW Mo-
N0V BEHbI 151 NPOBEAEHUA KIIMHUYECKOr0 aHanu3a M OLEHKN QYHKLIMM MUTOXOHIPUIA IEMKOLMTOB nepudepuyecKon Kposu.
[ins onpepeneHus CTeneHu BbIPaXEHHOCTU MECTHBIX BOCMANUTESbHBIX PeaKLmuii M OTeKa NIErKUX NpOBOAMNM BpoHXoanbBeo-
NAPHOE N1aBaXKMpOBaHUe C UCCej0BaHUEM 3HA0MYIbMOHA/BHOM LIMTOrPaMMbl U OLLEHKY MaTOMOP(ONIOrMyeckux U3MeHeHui
B JIEFO4HOM TKaHM.

OcHoBHble pe3ynbTaTbl paboThl CBUAETENBCTBYIOT, YTO JEKCAMETa30H YMeHbLUAEeT 06beM NOBPEKAEHUS NIErOYHON TKaHM
W NIeTanbHOCTb KMBOTHbIX, A,0303aBUCUMO CHUXAET DYHKLMM MUTOXOHLPUI M KONMYECTBO IMMGMOLMTOB U MOHOLMTOB B Nepu-
(hepunyecKomn Kpoeu, a TaKKe HeMTpodmnoB, MIMMGOLMTOB M MaKpodaroB B Npobax BpoHX0anbBEONAPHOrO NaBaxa.

3aknioueHue. lpuMeHeHne feKkcameTtasoHa B fo3e 0,52 Mr/kr (akBuBaneHT 6,0 Mr/cyT Ans 4YenoBeKa) CONPOBOKAAETCS
NyyLLei BbIKMBAEMOCTbH), MUHMMASIbHBIM BIIUSIHUEM HA XM3HECNOCOBHOCTb M (YHKLUMOHANBHYI0 aKTUBHOCTb KNETOK BOC-
nanenus. lynbc-Tepanus NpUBOAUT K 3HAUMMOMY YMEHBLLEHUIO KOTMYECTBA MMMYHOKOMMETEHTHBIX K/ETOK B bpoHxoanbse-
0NSIPHOM JlaBaxke, MUTOXOHAPHUANbHON AUCPYHKLUMM B BUAE CHUKEHWS CMOCOBHOCTM 3TUX KIIETOK MCMOJb30BaTh Pe3epBHYI0
MOLLHOCTb MUTOXOHAPUANbLHOTO AbIXaHUs B OTBET Ha AelcTBMe CTpeccoBoro daktopa. M3bbiTouHoe yrHeTeHne UMMYHOKOM-
NeTEHTHbIX KNIETOK MOXKET CNOCODCTBOBATb aKTMBALMU JTATEHTHBIX U OMMOPTYHUCTUYECKUX UHAEKLMIA, YTO HEOOXOAMMO yum-
TbIBaTb NPV BbIDOPE peXuMa L03MPOBaHUA TIOKOPTUKOCTEPOULOB.

KnioueBble cnoa: Agilent seahorse XF; buoMoaenupoBaHue; bpoHX0anbBeONAPHLIA NaBaX; MOKOKOPTUKOCTEPOUADI;
MWUTOXOHApPUWasbHasA AUCHYHKLMS; 0CTPOE NOBPEXAEHUE NIEFKUX.
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BACKGROUND

Currently, recommendations in the medical scientific
community are contradictory regarding dosing regimens,
preferred drug, timing of administration, and duration of
glucocorticosteroid (GCS) therapy for severe lung injury
associated with diseases such as acute respiratory dis-
tress syndrome (ARDS) in adults, severe novel coronavi-
rus infection (NCI), and severe pneumonia.

Clinical studies have indicated a decrease in the
risk of death, particularly in ARDS, while taking low
GCS doses, and an increase during pulse therapy [1, 2].
For example, a comparison of pulse therapy, performed
for several days, with standard doses of GCS equivalent
to 0.5-1.5 mg/kg of methylprednisolone revealed in-
creased risks of lethal outcomes during pulse therapy
[1, 3.

The high mortality rates (30%—65%) in patients with
diseases accompanied by severe lung damage and the
lack of highly effective methods of treatment necessitate
the search for effective and safe pharmacological therapy
(4, 5].

One of the methods to search for the best means of
diagnosing, treating, and preventing ARDS in humans
is experimental biomodeling of acute lung injury (ALI)
in laboratory animals, which exhibited similar clini-
cal manifestations of ARDS to the extent possible [6].
The lipopolysaccharide (LPS)-induced ALl model in labo-
ratory animals is highly reproducible and manifests as
diffuse bilateral lung damage, which fully meets modern
scientific and experimental requirements [7].

According to modern recommendations, GCSs are part
of the complex treatment of ARDS, severe NCI, and se-
vere pneumonia in humans complicated by ARDS and/or
septic shock and are being actively studied to evaluate
their efficiency in the treatment of experimental ALl in
animals [4, 5, 8-10].

The evaluation of the inflammatory response with a
whole range of clinical, laboratory, instrumental, and
morphological research methods, in our opinion, will
complement the understanding of the effect of GCS on
the body.

The work aimed to study the effect of various doses
of dexamethasone as an inflammation modulator in ex-
perimental LPS-induced ALl in mice.

MATERIALS AND METHODS

The study was performed on 170 outbred male mice
(age 8-10 weeks, bodyweight 310-320 g). The animals
were kept in vivarium conditions in compliance with
basic zoohygienic requirements: temperature range
of 22°C-24°C, 12 h of daylight, and free access to food
and water. The study was performed in accordance with
the requirements of the Order of the Ministry of Health of
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Russia dated April 1, 2016, No. 199n “On approval of the
Rules of good laboratory practice.”

ALI was modeled by intratracheal (i/t) administration
of LPS of the cell wall of Salmonella enterica (Sigma-
Aldrich) at a dose of 20 mg/kg. Before i/t administra-
tion, the animals were anesthetized with an intraperito-
neal (i/p) injection of Zoletil 100 at a dose of 4.0 mg/kg.
In this study, i/t administration of LPS was performed
using a probe for rats (MicroSprayer® Aerosolizer, model
IA-1B, USA) 5 min after anesthesia induction.

The animals were randomly distributed into five
groups, namely, intact group (n = 10), control group with
ALI (n = 40), and experimental groups 1-3 (n = 10 in each
group) where dexamethasone was administered at doses
of 0.52, 1.71, and 8.00 mg/kg, respectively, to animals 3 h
after ALI modeling according to the treatment regimen
(intraperitoneally once a day for 3 days). Dexamethasone
doses were calculated using the interspecies dose trans-
fer taking into account the body surface area and were
equivalent to daily doses of GCSs of 6, 20, and 94 mg for
humans [11].

On day 3 of the experiment, rat survival was assessed,
and after euthanasia of the surviving animals, blood sam-
ples were taken from the caudal vena cava for a general
blood test and analyzed on an automatic veterinary he-
matological analyzer (Mythic 18 Vet, Switzerland), and
mitochondrial function of leukocytes was assessed using
an Agilent Seahorse XF 96 analyzer (USA). Accordingly,
peripheral blood leukocytes and lymphocytes were iso-
lated, subsequently inoculated on an XF96 culture micro-
plate at 1.5-2.0 x 10* cells per well, and then incubated
for 1 day at a temperature of 37°C in an atmosphere of
5% CO, in a medium for incubation of XF cells. The cells
were washed by removing the nutrient medium twice
and replacing it with a nonbuffered medium with pH 7.4,
after which the level of basal mitochondrial respiration
was measured three times. Further, respiratory modula-
tors were added sequentially to the wells with analyzed
cells, namely, (1) ATP synthase inhibitor, oligomycin; (2)
protonophore uncoupler, carbonyl cyanide & (trifluorome-
thoxy)phenylhydrazone; and (3) electron transfer inhibi-
tors, rotenone and antimycin A. At each stage, the level
of basal mitochondrial respiration was measured three
times. Using the data obtained, changes in the rate of
oxygen consumption by leukocytes and lymphocytes were
plotted in graphs.

After exsanguination, the lung complex was removed
and weighed to determine the mass coefficient (LMC).
Samples of bronchoalveolar lavage fluid (BALF) were
obtained by washing the right lung three times with
a sterile phosphate-buffered saline solution, in a volume
of 5 mL per 1 kg of animal body weight. Smears were
made for cytological examination (Romanowsky-Giemsa
stain) from the sample sediment after centrifugation
(2 times for 15 min, 1500 rpm), and the total cell count
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was determined (Automated Cell Counter RWD C100,
USA). In smears, the counts of alveolar macrophages,
neutrophilic granulocytes, eosinophilic granulocytes,
lymphocytes, and epithelial cells were up to 300 cells in
total, after which the percentage of each population was
determined, and absolute values were calculated.

The left lung of rats was divided into fragments and
used for histological examination and assessment of the
degree of moisture saturation.

For histological analysis, one fragment of the left lobe
of the lungs was fixed in 10% formalin solution. Thin sec-
tions of lungs (5 pm thick) were made and stained with
hematoxylin and eosin. Morphometric analysis was per-
formed using a Carl Zeiss Scope 1A light microscope with
an Axiocam ERc 5s camera and using the ZEN 2.3 mor-
phometric licensed program. To assess the pathomorpho-
logical changes in rat lungs, the prepared sections were
analyzed over the entire area by the stereometric method
at a magnification of x63 with a grid of 25 squares super-
imposed on each field of view by counting the structures
on their top. The inflammatory intra-alveolar infiltration,
inflammatory infiltration of interalveolar septa, emphyse-
matous areas, plethora, thrombosis, and infarctions were
analyzed.

To determine the degree of moisture saturation, frag-
ment 2 of the left lung was weighed and then dried in a
thermostat at —60°C for 5 days.

Statistical analysis of the results was performed us-
ing GraphPad Prism 8.0 to test the hypotheses. The re-
sults were presented as median and upper and lower
quartiles Me [@,; Q,]. For multiple comparisons of quanti-
tative variables, the Kruskal-Wallis test with Dunn’s post
hoc test was used. The relationship between qualitative
indicators (mortality) was assessed by constructing four-
field contingency tables and calculating Fisher’s exact
test based on them. Differences were considered statisti-
cally significant at p < 0.05.

RESULTS AND DISCUSSION

After i/t administration of LPS, bilateral diffuse lung
damage was recorded, causing edema with high levels of
LMC and degree of water saturation, which was accom-
panied by the death of 40% of control animals. The mor-
tality in groups 1 (dexamethasone, 0.52 mg/kg) and 2
(dexamethasone, 1.71 mg/kg) was lower at 10% and 15%,
respectively (p = 0.0001 and 0.003). The mortality rate in
group 3 (dexamethasone 8.0 mg/kg, pulse therapy) was
20%, which was higher than that in the control group
and lower than those in comparison groups 1 and 2;
however, this difference was not statistically signifi-
cant. Compared with the control group, groups 1-3 had
a decrease in LMC values (p = 0.002, 0.03, and 0.0001,
respectively) and degree of lung moisture saturation
(p = 0.006, 0.04, and 0.02, respectively).
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In the analysis of general blood test indicators, the
absolute lymphocyte count decreased in all experimen-
tal groups (1-3) after dexamethasone administration in
comparison with the control group (p = 0.002, 0.02, and
0.04). The dose-dependent decrease in blood lymphocyte
count is most probably associated with the inhibition of
lymphopoiesis and apoptosis of lymphocytes under the
influence of GCSs. In addition, the absolute counts of
granulocytes (p = 0.03, 0.007, and 0.01) and monocytes
(p =0.08, 0.007, and 0.09) increased in experimental
groups 1-3, which may be associated with an increase
in the mobilization of these cells from the bone marrow
and a decrease in the number of receptors for adhesion
molecules on the surface of granulocytes and mono-
cytes, leading abnormal migration to the inflammation
site [12]. Notably, the total leukocyte count in all groups
after dexamethasone administration did not differ from
those of the control group.

Although no differences were found in the erythrocyte
count between the groups, the ALl group (control group
and groups 1-3) had significantly higher hemoglobin con-
centration than intact animals, which was most probably
due to a compensatory response to hypoxemia (p = 0.01,
0.03, 0.02, and 0.008).

The platelet count decreased in the control group
and groups 1-3 in comparison with the intact group
(p = 0.004, 0.006, 0.002, and 0.001), whereas the maxi-
mum decrease in platelet count was determined in group 3
(pulse therapy) (Table 1). Decreased platelet count in the
peripheral blood in the presence of ALl and the use of
GCSs in animals may indicate their increased consump-
tion during thrombosis.

On day 3 after ALl modeling, the total cell count in
the BALF of the control group was significantly higher
than that in the intact group (p = 0.03), which indicates
the regular migration of leukocytes (including lympho-
cytes) to the focus of inflammation of the lung tissue
(Table 2).

The total cell count and leukocyte count, including live
ones, in the BALF of group 3 was statistically signifi-
cantly lower than those in the intact and control groups
and when compared with group 1 (p =0.008, 0.001,
and 0.0002; p = 0.02, 0.0001, and 0.0002, respectively).
In addition, these indicators were lower in group 2 than
in the control group (p = 0.02 and 0.007, respectively).

Changes in cytosis and leukocyte count are most
probably a consequence of apoptosis of these cells dur-
ing corticosteroid administration [12].

The absolute neutrophil count in the BALF of group 3
was less than those in the intact group, control group,
and group 1 (p = 0.004, 0.0007, and 0.0002), whereas the
value was lower in group 2 than in the control group
(p = 0.007). Similar changes were noted when analyzing
the lymphocyte counts (except for the differences be-
tween group 3 and intact group). The macrophage count
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Table 1. Clinical blood test indicators in rats on day 3 after modeling ALl and treatment with various dexamethasone doses.

Me [Q;; Q;]
Experimental groups
Indicators Control group Group 1 Group 2 Group 3
Int(er17ct_g]r[c]))up (no treatment) (D 0.52 mg/kg) (D 1.71 mg/kg) (D 8.0 mg/kg)
- (n=24) (n=36) (n = 34) (n=32)
Leukocytes, 1.2 8.6 79 8.3 8.5
10°/L [6.2; 9.1] [7.0; 11.0] [6.9; 8.0] [6.7; 11.0] [7.2;10.0]
Lymphocytes, 5.2 5.4 1.7% % 2.1% % 2.4% %
10°/L [4.8; 5.6] [4.6; 5.8] [0.8; 2.2] [1.4;2.8] [1.6; 3.0]
Monocytes, 0.15 0.4 0.9% ** 1.0%** 1.0%**
10°/L [0.1; 0.2] [0.3; 0.5] [0.7; 1.2] [0.7; 1.3] [1.0; 1.3]
Granulocytes, 1.8 1.5 Lbx* b.6* L%
10°/L [1.6; 2.6] [1.3; 1.7] [3.3; 5.0 [3.6; 6.0] [3.7; 4.5]
Erythrocytes, 7.3 7.5 6.9 75 1.7
10'2/L [7.2;7.3] [7.4;7.7] [6.5;7.8] [7.2; 8.1] [7.3; 7.91
Hemoglobin, 134.0 154.0* 156.0* 153.0* 163.0*
g/L [126; 143] [150.0; 160.0] [147.0; 166.0] [147.0; 166.0] [155.0; 164.0]
Plates, 728.04# 519.0#* 548.0# 511.0# 410.0*
10°/L [711;783] [515.0; 592.0] [506.0; 598.0] [443.0; 586.0] [335.0; 449.0]

Note. D, dexamethasone; * differences are statistically significant relative to the intact group; ** differences are statistically significant
relative to the control group; # differences are statistically significant relative to group 3 (all p < 0.05, Kruskal-Wallis test).

Table 2. Cytosis and leukocyte count in BALF on day 3 after modeling ALl and treatment with various dexamethasone doses,

Me [01; 03]
Experimental groups
Indicators Intact group Control group Group 1 Group 2 Group 3
(n=10) (no treatment) (D 0.52 mg/kg) (D 1.71 mg/kg) (D 8.0 mg/kg)
(n = 24) (n=36) (n=34) (n=32)
Total cell count, 19.7 24.5 22.4 14.0% 10.2% %% *x*
10%in 1 mL [18.8; 20.6] (21.2; 26.4] [19.8; 22.9] [13.7; 16.6] [9.0;11.4]
Live cells, 18.3* 23.2 19.0 13.3* 7 G wk,
10%in 1 mL [16.5; 18.4] [21.2; 25.6] [17.5; 19.8] [12.4;13.8] [5.7; 9.0]
Total leukocyte count, 10.3 14.3 12.8 8.3 T | il
10%in 1 mL [9.2; 15.4] [13.0; 17.3] [11.7; 13.7] [7.1;10.1] [3.0; 5.4]
Count of live leukocytes, 8.9 9.2 1.2 4,0* 2.9% Hx doxx
10%in 1 mL [7.6; 10.3] [7.6; 9.6] [4.8; 8.9] [3.0; 5.4] [2.1;3.2]

Note. D, dexamethasone; * differences are statistically significant relative to the control group; ** differences are statistically significant
relative to the group of intact animals; *** differences are statistically significant relative to group 1.

was the highest in the control group, and a significant
dose-dependent decrease in their count was recorded
in animal groups administered with dexamethasone at
doses of 1.71 and 8.0 mg/kg (p = 0.001 and 0.009).

When studying the count of epithelial cells (a marker
of the severity of damage to the bronchial and alveo-
lar epithelium), it significantly increased in the control
group and all animals after GCS administration compared
with the intact group (p = 0.001, 0.01, 0.02, and 0.05)
(Table 3).

An analysis of the mitochondrial function revealed
that the rate of oxygen consumption by leukocytes
(Fig. 1) was significantly lower in groups 2 and 3 than
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in the intact group (p = 0.001 and 0.0009) and group 3
compared with the control group (p = 0.005).

Similar dose-dependent changes were registered
in the reserve power of mitochondrial respiration.
The power was significantly lower in groups 2 and 3 than
in the intact and control groups (p < 0.05).

In a pathomorphological study, the histological pat-
tern of lung tissue was first evaluated in the intact group,
which showed no pathological changes (Fig. 2a). In the
presence of ALl in the control group, pronounced produc-
tive inflammatory reaction was determined in the interal-
veolar septa with interstitial edema and a change in the
histological structure was noted in 87% of the studied
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Table 3. Cellular composition of BALF on day 3 after modeling ALl and treatment with various dexamethasone doses,

Me [Q;; Q]
Experimental groups
Indicators Control group Group 1 Group 2 Group 3
Int(:;ct_g{[(]))up (no treatment) (D 0.52 mg/kg) (D 1.71 mg/kg) (D 8.0 mg/kg)
- (n=24) (n=36) (n=34) (n=32)
Neutrophils, 7.0 12.0* 7.1 5.0%* *x V2N R
abs. in 10 pL [6.1; 8.9] [11.3;13.2] [6.2;7.3] [4.6; 5.4] [1.5; 2.9]
Lymphocytes, 2.1 3.2 3.2 0.9** [ Rl
abs. in 10 pL [1.2;3.2] [1.8; 3.2] [2.5; 3.4] [0.7;0.9] [0.7; 1.3]
Macrophages, 0.77% *** 3.1 2.8 1.5 1.3**
abs. in 10 pL [0.5; 1.3] (2.0;3.2] [2.1;3.2] [1.2;2.0] [0.9; 1.9]
Epithelium, 0.4 2.2% % 1.2 1.2¢ 1.5% %
abs. in 10 pL [0.2; 0.5] [2.0; 3.1] [0.9; 1.4] [1.2; 1.5] [1.4; 2.0]

Note. D, dexamethasone; * differences are statistically significant relative to the intact group; ** differences are statistically significant
relative to the control group; *** differences are statistically significant relative to group 1 (all p < 0,05, Kruskal-Wallis test).
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Fig. 1. Mitochondrial function of peripheral blood leukocytes in rats on day 3 after the modeling of ALI and use of various dexamethasone
doses; * differences are statistically significant relative to the intact group (p < 0,05, Kruskal-Wallis test)

fields (Fig. 2b). In addition, the thickness of the aero-
hematic barrier areas and destruction of the processes
of type | alveolocytes increased, which was character-
ized by a decrease in the aero-hematic histion area.
The cellular infiltrate of these zones was represented
by the leukocyte group, mainly neutrophils and macro-
phages. Foci of focal or complete destruction with ex-
posure of the submucosal layer and hemorrhages were
noted in the bronchi. Generating and fresh thrombi were
recorded in large and medium vessels, whereas single
focal hemorrhages were detected in the parenchyma of
the examined lung microspecimens. Alveolar collapse
was noted in 14% of the visual fields, alternating in 35%

DGl hitps://doi.org/ 1017816/ rmmar&56457

with zones of compensatory emphysematous alveolar
distension.

Pathomorphological changes in the lungs on day 3 of
dexamethasone administration at a dose of 0.52 mg/kg
were characterized by inflammatory infiltration of leu-
kocytes and macrophages in the destruction zones and
occupied up to 66% of the studied area (Fig. 2c). Vascular
thrombosis of 4% and plethora of 8% are much less com-
mon than those in the control group (no treatment) and
group 3 (pulse therapy) (Fig. 2b, e, f). Areas with interal-
veolar septa collapse and atelectasis were determined in
2% of the examined area. Sites of increased lung airiness
occupy 12% more area than that in the control group.
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Fig. 2. Micrographs of rat lungs on experiment day 3; a, normal lung tissue of the control group (without i/t administration of LPS);
b, ALl without treatment (control group); ¢, ALI, group 1 (dexamethasone 0.52 mg/kg); d, ALI, group 2 (dexamethasone 1.71 mg/kg);
e, f, ALI, group 3 (dexamethasone 8.0 mg/kg, pulse therapy). Hematoxylin and eosin staining. Magnification, x50

Regarding pathomorphological changes in the lungs
of group 2 (1.71 mg/kg), the decrease in the inflam-
matory response by 6% relative to group 1 with a dos-
age of 0.52 mg/kg is the most significant. However,
infiltration was pronounced in the peribronchial zones,
and leukocyte exudates were determined in the lu-
men of the bronchi (Fig. 2d). The area of emphyse-
matous sites decreased by 13% relative to the control
group. No thromboses were found in large and medium
vessels.

In group 3 (8.0 mg/kg), a characteristic pathomor-
phological change in the lungs on day 3 was a decrease
in the inflamed area (Fig. 2e, f), which differed from
that in the control group (Fig. 2b) by 33% and by 12%
in group 1 (Fig. 2c). In addition, the zones of emphyse-
matous change decreased by 16%, and the plethora of
blood vessels decreased by 12%. The number of vascular
thromboses detected in the lung parenchyma increased
significantly by 11% relative to the control group and by
8% relative to groups 1 and 2.

I/t administration of LPSs to rats led to bilateral diffuse
lung injury, which was characterized by severe edema (ac-
cording to LMC and water saturation) and was accompanied
by the death of 40% of animals, which is comparable with
the results of modern studies of ALI [6, 7, 9, 13].

DO https://doi.org/ 10.17816/ rmmar4b6457

In presence of ALl and the use of dexamethasone
in all studied doses in rats, positive therapeutic effects
were noted, namely, a decrease in mortality, a decrease
in the severity of pulmonary edema and leukocyte infil-
tration of the lung tissue, and a decrease in the number
of emphysematous-atelectatic areas.

In BALF of the animals, after modeling ALI and pre-
scribing dexamethasone, a dose-dependent decrease in
the lymphocyte count and an increase in the granulo-
cyte and monocyte count in the peripheral blood were
recorded, and in BALF, both the total count of live cells
and absolute neutrophil, lymphocyte, and macrophage
counts decreased. An important pathogenetic factor is
also a decrease in functional activity, that is, the ability
of leukocytes and lymphocytes of the peripheral blood to
respond adequately under stress (in our study, inflam-
mation) according to the assessment of mitochondrial
function. Mitochondrial function also dose-dependently
increased.

CONCLUSIONS

Dexamethasone is highly effective for the treatment of
animals with experimentally modeled LPS-induced ALI and
has obvious dose-dependent anti-inflammatory effects.
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The use of dexamethasone at a dose of 0.52 mg/kg
(equivalent to 6 mg/day for humans) was associated with
better survival and minimal effect on the viability and
functional activity of inflammatory cells. In turn, the
use of 8.0 mg/kg (equivalent to pulse therapy for hu-
mans) leads to a maximum decrease in the leukocyte,
lymphocyte, and macrophage count in the focus of
inflammation.

Against the dose of equivalent pulse therapy with
GCSs, numerous thromboses in the lungs were recorded,
which, most likely, caused impairments in the hemosta-
sis system and higher animal mortality.

When prescribing GCSs, its adverse effects must
be monitored constantly because of the extremely pro-
nounced inhibition of immune cells. Particularly, when
using high doses (pulse therapy), the probability of infec-
tion and/or activation of latent and opportunistic infec-
tions increases.
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0 BO3MOXXHbIX NEepCNeKTUBAX UCNOJIb30BaHUSA
KaHHabuca B MeAULMHCKUX Liensax

A.N. Tutynosa, H.I0. pebHeBa

BoeHHo-MenunHcKas akapemus, CaHkT-lletepbypr, Poccus

Wcnonb3oBaHne KaHHabuca Kak neyebHOro CpefcTBa B MeAMUMHCKOW npakTuke B Poccuitckoit ®epepaumm — OaMH
M3 aKTyanbHbIX U 0bcyxaaeMbix BonpocoB. KaHHabucoM ABNAKOTCA BEPXYLIKM C NA0OAAMW UK LBETaMM (33 UCKITIOYEHUEM
JICTBEB U CEMSAH, KOTOPbIE He [O/KHbI CONPOBOXAATLCA BEPXYLUKAMU PacTeHMs), U3 KOTOPbIX He Obina U3BfieyeHa cMofa,
a TaKxKe Apyrve cybcTaHUMM U3 OHOMMEHHOTO pacTeHus pofa KoHonns (Cannabis sp.). Hag3eMHas YacTb KOHOMM COAEPMUT
bonee 400 pa3nMYHbIX XMMUYECKUX COEAMHEHUIA, U3 KOTOpbIX 61 OTHOCATCA K KaHHabuHompaaM. M3 KaHHabuHomnmoB Hanbo-
Nee U3y4yeHbl TeTParnapoKaHHabKHOS, KaHHabKMaMon U KaHHabuHon. B HacTosee BpeMs B Poccumn npUMeHeHWe KaHHabuca
B Ka4eCTBe JIEKapCTBEHHOr0 NpenapaTa u3-3a NpaBUTeNbCTBEHHBIX M NPOU3BOACTBEHHbIX 3aNpeToB He pa3peLLeHo, YTo orpa-
HWYMBAET KIIMHUYECKWE UCCNeA0BaHUA 1S onpefeneHns 6e30nacHoCTM U 3QdEKTUBHOCTU ero UCMosb30BaHUA B MeLULIMH-
CKOW MpaKTuKe. B To e BpeMs B psAfe CTpaH UCMOMb30BaHWe KaHHabuca B MeOUUMHCKMX LeNsix fieranm3oBaHo. /3BecTHbl
peLenTypHble MpenapaTbl Ha 0CHOBe KaHHabuca (apoHabuHos, HabUKCMMoIC, HAbUNOH, AMUAMONEKC), KOTOPbIe MPUMEHSIKOTCS
3a pybexoM ans neyeHus pasnnyHbIX 3abonesaHuii. Bonpoc no npuMeHeHuMio KaHHabuca B MeAULMHCKMX LIeNIAX Ha TeppuTo-
pun PO TpebyeT AanbHeliLen NpopaboTKK C y4eTOM HOPMaTMBHO-NPaBOBOr0 PeryNMpoBaHus.

KniwoueBble cioBa: IJ,pOHaﬁl/IHOJ'I; KaHHabuAaMon; KaHHabWUHOMAbI; KaHHAbKMHON; HADUKCMMONC; HabUMOH; TeTparnapoKaHHa-
BuHonN; anuauoneKc.
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On the possible prospects for the use of cannabis

for medical purposes

Anastasia P. Titulova, Natal'ya Yu. Grebneva
Military Medical Academy, Saint Petersburg, Russia

The use of cannabis as a therapeutic agent in medical practice in the Russian Federation is one of the current and discussed
issues. Cannabis is the tops of the eponymous plant of the genus cannabis (Cannabis sp.) with flowers or fruits (with the ex-
ception of seeds and leaves, if they are not accompanied by tops), from which resin has not been extracted, no matter what
name they are designated, as well as other products from this plant. More than 400 different chemical compounds have been
found in the chemical composition of the above-ground part of cannabis, of which 61 are cannabinoids. Among cannabinoids
the most studied are tetrahydrocannabinol, cannabidiol and cannabinol. In Russia, the use of cannabis as a medicine is not
currently permitted due to governmental and industrial prohibitions, which limits clinical research to determine the safety and
effectiveness of its use in medical practice. At the same time, a number of countries have legalized the use of cannabis for
medical purposes. Cannabis-based prescription medications (dronabinol, nabiximols, nabilon, epidiolex) are known to be used
abroad to treat various medical conditions. The issue of the use of cannabis for medical purposes on the territory of the Russian
Federation requires further elaboration, taking into account the legal and regulatory framework.

Keywords: cannabidiol; cannabinoids; cannabinol; cannabis; dronabinol; epidiolex; hemp; nabilone; nabiximols; tetrahydro-
cannabinol.
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0B30PHI

AKTYAJIbHOCTb

Wcnonb3oBaHue KaHHabuca B MeOMLMHCKWX Lensx siB-
NseTCs B HacToslLee BpeMs OLHWUM W3 aKTyasbHbIX, 06CYK-
[aeMbIX, HO B TO e Bpems CropHbix Bonpocos. B 1961 .
Ha MeXayHapoLHOM YpoBHe bbina npuHsTa EavHas KoHBeH-
LA 0 HApKOTUYECKMX CPeAcTBax. B Held, B YacTHOCTH, OTMe-
YaeTcs, YTO NPUMEHEHWE B MeIMLIMHE HAPKOTUYECKUX CPEACTB
ABnseTcs HeobxoaMMbIM Ans obnierdeHns cTpafaHuin u bonm,
YTO JOSMKHBI ObITb AN TaKMX LIeSel NPUHATBI COOTBETCTBYIO-
LuMe Mepbl 4118 YA0BNETBOPEHUs NoTpebHoCTel B NOA0OHbIX
cpeacTBax. CornacHo JaHHOM KOHBEHLMM, KaHHabuc Knaccu-
(uumpyeTca Kak HapkoTuK Cnucka |, 3To 03Hayaert, yto ero
UCMOMb30BaHME B MEAMLMHCKUX LiENsX paspeLueHo, HO OH
CYMTAETCS HapKOTMYECKWUM CPEeSCTBOM, Bbi3bIBAIOLLMM NpH-
BblKaHWe, C Cepbe3HbIM PUCKOM 3/10yNoTpebneHns — Hapagy
C [IPYTUMM HAPKOTUKAMM, TaKMMI KaK OMMUiA 1 KokauH . KaH-
Habuc Takke bbin BKoYeH B Cnncok IV, nogMHoxecTso Crin-
CKa |, KoTOpbIN KacaeTcs TONBKO CaMblX OMACHbIX HAPKOTUKOB,
TaKMX KaKk repouH u dentaHmun. OpgHako 2 pekabpsa 2020 r.
nocne pekomeHgauuv BceMupHoii opraHusaumm 3paBooX-
paHenmna (BO3)” cTpaHbl — uneHbl Komuccun no HaproTuue-
ckuM cpeactaM Opravmsaumn 06beanHeHHbIX Hauwin (O0H)
MpOroIocoBany 3a UCKIKYeHMe KaHHabuca us Crincka IV°,

B Poccuiickoit ®epepaunn (P®) koHonns (pacTeHus
popa Cannabis) cornacHo MMoctaHoBnewuto lpaBuTenscTBa
PO o1 27.11.2010 N2 934 BxoauT B lepeyeHb pacTeHun, co-
LEpPXALLMX HApPKOTUYECKME CPeACcTBa WM MCUXOTPOMHbIe
BeLLecTBa MO0 MX MpeKypcopbl U MOAMENALLMX KOHTPOI
B PO*. Ecnm dopma cpeactsa He cootseTcTByeT MocTaHoB-
nenmio Mpasutensctea PO ot 01.10.2012 N 1002°, To npu

' EfMHan KoWBeHLMA O HapkoTudecknx cpeactsax (Hbio-Mopk,
30 mapta 1961 r.) (c uaMeHeHuamu u gononHenuamu). URL: https:/
base-garant-ru.turbopages.org/base.garant.ru/s/2540957/ (pata obpa-
LueHys 01.03.2023).

BcemupHan opranusaumsa 3papasooxpaHenus (B0O3). URL: https://
www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
(.uaTgl obpatuenus: 03.03.2023).

KoMucena no HaproTuyeckum cpepctBaM Opranusaumn 06b-
eanHeHHblx Haumi (O0H). URL: https://www.unodc.org/unodc/ru/
comrPissions/CND/index.html (mata obpatuenus 01.03.2023).

MocTaHoenexue TMpasutenscta PO ot 27.11.2010 N° 934 «06 yT-
BEPHOEHUM NEPEYHA PaCcTEHWM, COLEpPHKaLLMX HapKOTUYECKWE CPeACTBa
NN NICUXOTPONHbIE BELLLECTBA /IMG0 UX NMPEKYPCOpbl M MOAMEKALLMX KOH-
Tponto B Poccuiickoit Defiepaumu, KpynHOro U 0cobo KpynHoro pasme-
POB KyNbTUBMPOBaHWUA PacTEHWIA, COAEPHALLMX HAPKOTUHECKWE CpeaCcTBa
WM MICUXOTPONHbIE BELLLECTBa /M0 VX MPEKypCopel, AA Leneit cTatbi 231
YronosHoro Kogekca Poccuiickoit Defepaumu, a Takke 06 M3MeHeHUM
W NpU3HaHUM YTPATMBLLIMMU CUMY HEKOTOpbIX aKToB [MpaBuTenbcTea Poc-
cuickoi Oepepalium no Bonpocy 060poTa pacTeHWI, COLEpPHaLLMX HapKO-
TUYECKUe CPeLICTBA WM MCHUXOTPOMHbIE BELLECTBA /IM60 UX NPEKypCOopbi».

MoctaHoenenue Mpasutensctea PO ot 01.10.2012 N° 1002 «06
YTBEPHAEHUN 3HAUYMTENBHOMO, KPYMHOTO M 0C0H0 KPYMHOro pasmepoB
HapKOTWUYECKMX CPEACTB M MCHUXOTPOMHBIX BELLECTB, @ TaKMKe 3HAUYUTE Tb-
HOr0, KPYMHOTO M 0COB0 KPYMHOro pa3MepoB A/1A PacTeHUi, cofepa-
LMX HApKOTMYECKMe CPeACTBa UMW NMCUXOTPOMHbIE BELLECTBa, M6 uX
yacTeid, CoAEPHKaLLMX HApPKOTUYECKME CPeACTBa WU MCUXOTPOMHbIE Be-
LecTBa, nA uenen ctaten 228, 228.1, 229 n 229.1 YronoeHoro KofgeKca
Poccuickon ®epepauum.

Tom 42, N 2, 2023

00 https:// doiorg/ 1017816/ rmmar340773

V13BecTua Poccuinckon
BoeHHo-MeauLIMHCKOM aKaaeminn

HeobxoAMMOCTH OLIEHKU TSKeCTU NpecTynieHus B nabopa-
TOpUsX nocse pAga ocobbix NpoLeafyp NOACUNTBLIBAKOT KOMM-
YecTBO BeLLEeCTBa.

B ®epepanbHbii 3akoH ot 08.01.1998 N° 3-@3 «0 Hapko-
TUYECKNX CPe/ICTBaX 1 NCUXOTPOMHBIX BellecTsax» * B 2019 r.
ObinM BHECEHbI M3MEHEHWS! MO YacTU COBEpLUEHCTBOBAHUS
MnopsfKa KyNbTUBMPOBAHWA HApKOCOAEPKALLMX PacTeHMiA.
CornacHo aToMy 3aKoHy, B P® peiicTByeT rocynapcTBeHHas
MOHOMONNA Ha Ky/bTUBUPOBaHUE HapKOCOAepXalumx pac-
TEHMIA C Liefblo UCMOMb30BaHMS B YYEBHBIX, Hay4HbIX Liensx
W B 3KCMEPTHOW [eATeNbHOCTH, A8 NPOM3BOACTBA UCMOb-
3yeMbIX B MEAMLIMHCKUX LieNiaX W (Unn) B BeTepUHapuK Mcu-
XOTPOMHbIX BELLECTB M HAPKOTUYECKUX CPELCTB.

KynbTBupoBaHue 6yneT npoBOAMTLCA NpU HanUuWM
JIMLLEH3UN TONBKO FOCYAAPCTBEHHBIMUA YHUTAPHbIMU Mpefi-
MPUATUAMM 1 yUpeXaeHnaMn. [Ins ono0bpeHns npuMeHeHus
KaHHabuca B MeAMLMHCKMX Liensix OH [OMKeH byaeT npoii-
T KOHTPONMpYeMble KIIMHWYECKWe WCMbITaHWsA, KOTopble
noaTBepAsAT ero 3bdeKTMBHOCTb, KauecTBo, He3onacHoCTb.
Bo n3bexaHne yTeukM M peKpeaLmoHHOr0 UCMOJb30BaHUA
Bymet npoBoAMTBCA Y4YeT NiL, Yy4acTBylLMX B oboporte.
Cenuac B PO HapKoTU4eCKMe MeMKaMEHTbI Ha3HavakT Bpa-
YN COOTBETCTBYIOLLEN KAaTEropuu, a UX OTMYCK MPOUCXOAMT
no peLenty.

MATEPUAJIbl U METO/IbI

Martepuanamu uccnefoBaHUs CRYXWNW PerucTp ne-
KapCcTBEHHbIX CpeacTB Poccum, rocyaapCTBeHHbI peectp
NeKapCTBEHHbIX CPeACTB, MaTeHTbl Ha M300peTeHue, CTa-
TbU Hay4HbIX WU3[aHWUiA, onybnMKoBaHHbIe B Das3ax AaHHbIX
PubMed, PubChem u eLibrary un opyrux oTKpbITbIX pecypcax
cetn WHTepHeT. B Xx0Ae UccneoBaHNs NpUMEHANUCL METOABI
CUCTEMHOTO W CTPYKTYPHO-NIOMMYECKOr0 aHaNn30B.

PE3YJIbTATbI U OBCYXXAEHUE

PacteHne poga koHonnsa (Cannabis sp.) — 310 Tpassi-
HWUCTOE ABYLOMHOE OJHOJIETHEE pacTeHWe U3 CEeMeNCTBa
KoHonneBbIx (Cannabaceae). CTebenb OKpyrnblii y 0CHOBA-
HWS, NPSMOCTOAYMIA, UMEET MOOCTb, HA BEPXYLLKE 4-rpaH-
Hblil M 6-TPaHHbINA B CpefHel YacTu. JIUCTbs pacnonoXeHs
Ha cTebne CynpoTMBHO, @ Ha BepXyLUKe — MO0YepeSHo.
MpocTble NIUCTbS UMEKT YepeLLoK, 3ybuaTblii Kpail, MoryT
ObITb LieNIbHBIMK, TpEXIONacTHbIMM (y OCHOBaHWSA U B BepX-
Hell yacTu cTebns) UM NanbyaTo-pacceyeHHbIMM Ha 5—7 cer-
MeHTOB (B cepenuHe ctebns). LiBeTku paspenbHononble.
HeHckue uBeTKM cobpaHbl B COLBETME CNIOXHBIA KOJOC,
a MyXCKue — MeTesika. lnogamm SBnATCA OpeLUKm ¢ ABY-
M$i CTBOpKaMM, M0 GOPME HECKOJSIbKO BBITAHYTHIE WKW Sii-
uesupHble. Opelku HaxoasaTcs B bpakTesx, KoTopble nocne
LIBETEHUSA COXPAHAIOTCA.

¢ OepepanbHbiin 3akoH ot 08.01.1998 N° 3-03 «0 HapkoTUyecKmx
CpeACcTBax M MCUXOTPOMHbIX BELLECTBAX».
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Puc. 1. TeTparnapokaHHabuHon

B Hapm3eMHoM yacTu KoHonnu HampeHo bonee 400 pas-
JINYHBIX XMMUYECKUX COBLMHEHMIA, U3 KOTOPbIX 61 OTHOCATCA
K KaHHabuHompaM [1]. KaHHabuHouabl — 310 bronornyecku
aKTUBHblE BeLLecTBa TepneHMEHONbHON TPYMMbl, CKOHLEH-
TPUpOBaHHbIE B BA3KOW CMOJie pacTeHus, KoTopas 0bpasy-
eTCA B CTPYKTYpaX, U3BECTHbIX KaK XeNie3ucTble TPUXOMbI.
N3 kaHHabuHOM[OB Hambonee W3yuyeHbl TeTparMppoKaH-
HabuHon (TTK, wnu penbta-9-TIK, puc. 1), KaHHabuamon
(Kb, puc. 2) u kaHHabuHon (KBH, puc. 3).

TIK 6bin BoigeneH B 1964 r. Padasnem Mewuynamom u e-
xvenem laoHn B MHcTuTyTe BeliumaHa, PexoBot, M3pannb.
B 1992 r. Bunbsimom [leBeitHoM v JloMupoM XaHyluem nog,
PYKOBOACTBOM npodeccopa Padasnsa Melwwynama 6bin Bbige-
JIeH 3HAOTEHHbIN KaHHAbMHOMAHBIA HEMPOTPAHCMUTTEP aHaH-
JAaMuj, 1 B JanbHENLLEM OnpefeneHa ero cTpykTypa [2]. Yue-
Hble 06HapYXIM MULLIEHb B OpraH13Me YeI0BEKa, Ha KOTOpYHo
BO3JENCTBYHT KaHHabuHomabl. B 1988 r. 6binn ycTaHoBne-
Hbl U ONWCaHbl KaHHabuHouaHble peuenTopbl 1-ro Tuna (CB1-
peuentopbl) [3], a B 1993 r. — 2-ro tuna (CB2-peuenTopbi)
[4]. CB1-peLienTopbl pacnosioXeHbl B LEHTPasIbHON HEPBHOM
cucteMe. AKTMBaUmMA U 6nokupoBka CB1 BAMAOT Ha Houm-
Lienuyio, HelponpoTeKUMio 1 npoLiecckl namaTn. KpoMe LeH-
TPanbHOW HEPBHOM CUCTEMbI OHWU MOTYT HAaXOAMUTLCA B MUOKap-
L€, MeYeHM, MoYKax, NErkuX, KenyLoYHO-KULLEYHOM TpaKTe,
a TaKKe B MbILLIEYHOI CTEHKE COCY/0B W BbICTUIIKE SHLOTENUS.
CB2 pacnonaratotcsi Ha 3HAOTENMANbHBIX M UMMYHHBIX KIleT-
Kax. 0ba TMna peL,enTopoB ABASAIOTCA peLienTopaMm, 0THOCS-
LWMMHUCA K Kiaccy cBa3aHHbIX ¢ G-6enkoM. Ceryac onmcaHa
KpUCTaNMYecKas CTPYKTypa KaHHabMHOMAHOrO peLenTopa,
a TaKe y[anoch NoHATb, KaKue NPOUCXOLAT U3MEHeHUs Npy
B3auMogelicteum peuentopos ¢ TTK [5, 6].

KaHHabuHoMAbl 3HAOrEHHOr0 MPOMCXOXAEHUS, CUH-
Te3upyeMble B CTBOSIE MO3ra, MOAABASAIOT TOLUHOTY, PBOTY
1 60N1eBOM CMHAPOM, B rumnoTanaMyce perynupyrT anmneTuT,
B MWUHAANEBUAHOM Tene — 3MOLyK, B runnokamne — na-
MSITb, B KOpPe — MCUX0aKTUBHOCTb, Ha Nepudepun — TOHYC
rnagkux Mbiwy, OcHoBHbIMM MuwweHamu TTK aBnstotcs pe-
uentopbl CB1 n CB2. YMeHbLUEHWe KOHLEHTpaALMUM BTOPUYHO-
o MecceHaepa — LMKIIMYECKOro afeHo3uHMoHodocdaTa
W MHTMOMPOBaHWE afeHWMNATLMKNA3bI CBA3aHbI C aKTUBaLMel
3TUX PELLenTOpOB, YTO W 0BYCIOBNMBAET NCMX0AKTUBHBIN 3¢-
¢ekr TTK. KB, B cBOIO 04epenp, 06NMafaeT HU3KUM CPOA-
ctBoM K CB1 1 CB2 u peiicTByeT KaK aHTaroHUCT. OCHOBHLIM
athdeKkToM aHTaroHnsMa peuentopoB CB1 sBnsetcs cHxe-
Hue ceasbiBaHua TIK [7]. KB/L Takxke meicTByeT Kak yacTuy-
Hbli aroHUCT peuenTopa cepotoHuHa (5-HT 1A) [8]. OH Takoke
ABNAETCA IMraHaoM [- U &-onuomaHbIx peuentopos [1, 9, 10].
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Puc. 3. Kannabuxon

BcacbiBaHWe KaHHabMHOWA,0B 3aBUCUT OT NYTU UX BBELE-
Hua. McnapseMbiid u BapixaeMbln TTK umeeT aHanoruyHbie
npodunu nornowenns ¢ Kypeuuem TTK ¢ 6uofocTynHocTbi0
ot 10 no 35 %. MepopanbHbiii NpUeM UMEET CaMyl0 HU3KYH
BuopocTynHocTb, cocTaBnisloLLyl0 npubauauTensHo 6 %,
pa3nuuHylo abcopbumio B 3aBUCMMOCTM OT WUCMOJb3YEMOro
CpencTBa U camMoe JJIMTENbHOE BPEMS LOCTUMEHUS MTUKOBbIX
ypoBHeW B nnasMe (0T 2 [0 6 Y) N0 CPaBHEHMIO C KYpEHM-
eM unm ucnapenvem TrK. MogobHo TIK, KB/ umeeT HusKyto
BropocTynHoCTb NpW Npueme BHYTPb, NpUMepHO 6 %. Hus-
Kas 61o[0CTYNHOCTb B 3HAUMTENbHO CTENEeHN 06 bACHsETCS
3HauMTeNbHBIM MeTaboM3MoM NpU NepPBOM NPOXOXKAEHUN
B MEYEHN U HeycToWuMBOK abcopbumeid U3 XenyLoyHo-Ku-
LIEYHOro TpaKTa. AnbTepHaTUBHbIE MYTU BBELEHUS MaKCU-
MU3VUPYIOT BMOJOCTYMHOCTb M CHUXAKT MeTabonmaM npu
nepBoM NpoXxoxzaeHuu. lpu cybnuHrBanbHOM BBELEHWM
KponmKaM buopoctynHocTb coctaenisna 16 %, a Bpems go-
CTUIKEHMSA MAKCUMasbHOW KOHLIEHTpaLmn — 4 4. PekTanbHoe
BBeZleHWe 00e3bsHaM yaBouno buopoctynHocTb o 13,5 %
U AOCTUMIO MaKCUMarbHOW KOHLIEHTpaLuu B KpOBM B Teye-
Hve 1-8 u nocne BBegeHus [11, 12].

B P® ucnonb3oBaHue KaHHabuca B MeMLIMHCKUX LieNsiX
3anpelleHo”’, NexkapcTBeHHbIe Npenapatkl Ha ero OCHoBe
OTCYTCTBYHOT. B TO e BpeMs UMeeTca psf CTpaH, KoTopble
neranu3oBanu MeAMLMHCKOE MCMOfb30BaHWe KaHHabuca:
Asctpanus, bpasunus, Benukobputanus, epMaHus, [pe-
uusi, Mspaunb, Utanusa, Kanapa, Kunp, Konymbus, JlueaH,
JlokceMbypr, Hugepnangpl, Hoast 3enanaus, Mepy, Monb-
wa, Moptyranus, CeBepHas Makegonus, TamnaHg, Ypyrsan,
OuHnaHams, Xopeatus, Yexus, Yunu, Wpn-JlaHka, Amaiika.

B HacToslee BpeMs Ha 3anafHoM dapMaLeBTUYECKOM
PblHKe NpeACcTaBeHbl pasfinyHble PeLLeNTYpHbIE NeKapCTBEH-
Hble Mpenapatbl Ha OCHOBE KaHHabuca (cM. Tabnuuy).

B neranusoBaBLumx KaHHabuc 3apybeHbix CTpaHax Ha-
KornneH 60MbLLIOK ONbIT MO0 KIMHUYECKUM UCCef0BaHNAM.
EcTb ocHoBaHWsa nonaratb, 4To BeposTHa Mofib3a KaHHabuca
Mpu NeYeHnmn cnepytoLmx 3aboneBaHuii:

* aTOMWYECKWA JepMaTuT: ynoTpebneHue MapuxyaHbl

NoJaBnseT pasaparuTeNbHOCTb U 3y[, B TeX CIyyasx,
KOrfa y nauueHTa ectb NPOTUBOMOKA3aHUSA K aHTUM-
CTaMWHHBIM NpenapaTtam U KOPTUKOCTEPOUAAM WM WX
3 PEKTUBHOCTb UMEET OrpaHUYEHHS;

! locynapcTBeHHbI peecTp nekapcTeHHbIX cpeacts. URL: https://
grls.rosminzdrav.ru/ (gata obpatuenus: 30.03.2023).

’ Pernctp nekapctBeHHbIx cpefcte Poccumn. URL: https://www.
rlsnet.ru/ (nata obpawenmsa: 30.03.2023).
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Tabnuua. 3apybexHble SleKapcTBeHHble NpenapaTbl Ha 0CHOBE KaHHabuca

AKTVBHbIN
KOMMOHEHT

HauMeHoBaHue

®opma BbiInycKa

lNokasaHus

9
HabunoH

(«Cesamet», «Canemes») flensra-9-TrK

[poHabuHon 10
(«Marinoly», «Namisoly,
«Reduvo», «Syndros»)

Jenbta-9-TMK

Habukcumonc " BaC:::ﬁaachﬁrm

(«Sativex») KaHHabuca epopanthsiit Cripei
(TTK, KBL)

Inmuanonekc Kbl Pacteop ans npuema

(«Epidyolex») BHYTPb

Kancynbl

PactBop ans npuema
BHYTPb, Kancyrbl

B KauecTBe NpoTMBOPBOTHOMO U A0MONTHUTENLHOTO 0be3-
BonmBatoLLero cpeacTsa Npy HeBponaTUyecKoii 6osm

JleueHne aHOPEKCUM U CHUMKEHUS BECa Y NaLMeHTOB
¢ BMY, a takke Ans KynupoBaHWsA TOLUHOTLI U PBOTHI
MpY XUMMUOTEpanuM paka

06neryeHve 6onn 1 cna3MoB NPU PaccesHHOM CKJle-
po3e ¥ AN KynupoBaHus 6onen Npu OHKOMOrMYeCKnX
3aboneBaHusAX, He YCTPaHAEMbIX CTaHAAPTHOM Tepanuen

Tepanus anunenTMYecKkux (CyLOpOXHbIX) NPUNAAKOB
npu cuuapoMe JleHHokca—TacTo wam cuHapome [lpase
Yy NauMeHToB B BO3pacTe oT 2 jeT

 acTMa: UMEKTCS 3KCMEepPUMEHTaNbHbIE AaHHbIE, YTo
KaHHabuHomabl OKasbialoT cnaboe bpoHxonMTUYe-
CKOe [elicTBME NpW OfHOBPEMEHHOM OTCYTCTBUW MO-
BouHbIX 3 PeKTOB, KOTOpbIE CBOMCTBEHHBI CTEPOMAAM
n B-aronuctam. OfHaKo cnefyeT yyecTb, YTo NpuUMe-
HeHve KaHHabuHouzoB B hOpMe KypeHusi B [aHHOM
C/lyyae NpOTMBOMOKA3aHO 13-3a pa3ApaXatolmux Abl-
XaTeNlbHble MyTU CBOWCTB, HEODX0AMMO MepopanbHoe
NPUMEHEHME;

e TNayKoMa: KaK MNoKasanu 3KCMepUMEHTBI, NMPOBeLEH-
Hble B KanudopHuiickoM yHMBepcuTeTe, KaHHabuc
CHWKAET CNe300TAENEHNE U BHYTPUTTIa3HOe AaB/eHMe
Ha nepuop 4-5 u. pu 3TOM 0CTpOTa 3peHus He u3me-
HSAIeTCA, 3payku HOpMarbHO pearupyrT Ha CBET;

* MCUX03bl, [IENpeccus, [pyrie paccTpoicTBa 3MOLMO-
HaslbHOW Cepbl: CrefyeT Y4eCTb, YTO, C OAHON CTOPOHI,
MMEETCA OMbIT MHOTONIETHETO MPUMEHEHUS B MPOLL/IOM
KaHHabwuca As Tepanuv «MenaHXonnm», C JpYrov e —
XpOHUUeCKoe ynoTpebrieHne MOXKeT NpUBECTU K Ycyryb-
TIEHVIO HapYLLEHWS! CUXMYECKOT0 COCTOSHMS;

 DeccoHHuLa;

* [IUCTOHUS NPW HEMpOJereHepaTUBHbIX PaccTPOICTBaXx,
a TaKe Mocne npueMa HelponenTUKOB;

*  CK/IEpoLepMus;

* CMasMbl KWLIEYHWUKA, OTCYTCTBME anneTuta npu oua-
betnueckoM ractponapese u bonesun Kpowa [1, 9,
13-15].

KaHHabuc MoxeT ucnonb3oBaThCs Takke Npu nanua-

TMBHOIA MOMOLLK.
[ns 6opbbbl C TOWHOTOW, KaK MpaBWio, MCMOMb3YHT
CTaH[apTHbIE MPOTMBOPBOTHLIE Mpenapatbl (OHAAHCETPOH

” Nabilone. URL: https://pubchem.ncbi.nlm.nih.gov/compound/
Nabilone (nata obpalenua 16.03.2023).

" Dronabinol. URL: https://pubchem.ncbi.nlm.nih.gov/compound/
Dronabinol (nata obpawenusa 16.03.2023).

" Nabiximols. URL: https://pubchem.ncbi.nlm.nih.gov/compound/
Nabiximols (aata obpatienus 16.03.2023).

"2 3nuamonekc. URL: https://www.epidiolex.com/ (naTa o6palieHms
16.03.2023).
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W Ip.) WM HeliponenTuku. Ho OHM He MOBbILAKT anneTut
U MOryT nomouyb He Bcerfa. B obnactn Mosra, kotopas oT-
BeYaeT 3a BO3HWKHOBEHWE PBOThI, MMEETCS MHOO peLienTo-
pos CB1. Ecim Ha AaHHbIX HEPBHBIX 06pa3oBaHMsAX CTUMYNK-
poBaTb KaHHabMHOWIHbIE PeLenTopbl, TO 3TO BeAEeT K TOMY,
YTO YyBCTBO TOLUHOTHI YMEHbLUAETCS, PBOTa MpeKpaLLaeTcs.
Mpu TOLWHOTE M PBOTE, BO3HUKLLMX BCIEACTBUE XUMMOTEpa-
MWK, KaHHAbMHOM LI CNPaBASKOTCA LaXe Jyylle, YeM Helpo-
NEeNTUKK, HO XyXKe, YeM OHAAHCETPOH [16].

KB/l MoXeT NposiBNATb W NPOTUBOBUPYCHYH) aKTUBHOCTb.
Tak, B ypHane Science bbina onybnukoBaHa uccnefoBa-
TeNIbCKas CTaTbsl, B KOTOpo rosoputcs, 4to KBJl MHrubu-
pyeT B030yauTens KopoHaBupycHon MHdekumn SARS-CoV-2
in vitro v y Mbiwen [17]. Y 6onbHbix CMWoM Bce npume-
HsieMble Hanbonee 3 heKTUBHbIE aHTUBMPYCHbIE Npenaparthl
CHWKAIOT anneTuT, 3TO ABNSAETCSA HEXenaTeNlbHbIM 3hdeK-
TOM npu HabmoAaloLLemcs npu 3ToM 3aboneBaHny CUHApOMe
ucroulenus. B Meta-aHanuse 2013 r. yCTaHOBNEHO, YTO UC-
nonb3oBaHue TIK aBnanock 6e3onacHbIM 1 3QHEKTUBHBIM,
TaK Kak y NauuMeHTOB YCWAMBANCA anneTut, NpOMUCXOAuA
Habop Beca, a NoboYHble 3QdEKTLI ObIM NErkon unu yMe-
PEHHOMN CTEMEHW TSKECTU, HEKOTOPbIE BONbHbIE HE TOMbKO
He NoxyAenu, Ho 1 npubasmnu B Bece [18].

0pHaKo y KaHHabuca ecTb cBoM NobouHble 3PdEKTHI, KaK
W'y noboro SeKapCcTBEHHOMO BeLLeCTBa. 3T0 YCTanoCTb, rono-
BOKPY»KEHME, MOBLILLEHHBIA anneTuT, HapyLLEHWe KpaTKoBpe-
MEHHOW NaMATU U KOOPAMHALMM OBVKEHMIA, CYXOCTb BO PTY,
M3MEHEHMEe CYXOEHWUI, NapaHoMs UM NCUX03 NPK BbICOKUX [0-
3ax [1, 9, 14, 19]. TonepaHTHOCTb K 3TUM 3 deKTaM pa3BuBa-
€TCS B TeYEHWE HECKOMbKUX AHEN Win Hefienb. CuntaeTcs, uTo
KONIMYECTBO KaHHabuca, 0BbIYHO MCMOMb3YeMOro B MeMLMH-
CKMX LieNSiX, He BbI3bIBAET KaKUX-IMBO NOCTOSHHbIX KOrHUTUB-
HbIX HapyLUeHuiA y B3pocnblX. OfHAKO Npy leYeHUM NoLpoCT-
KOB NMPUMEHSATb KaHHabuc HeobXoaMMO € OCTOPOXKHOCTBIO, TaK
KaK ero ynoTpebneHue, ocobeHHo B Bo3pacTe Ao 15 ner, sB-
nsetca (haKTopoM pasBUTUSA LLM30(PEHNYECKUX PaCcCTPONACTB,
a TakoKe MPUBOANT K CUITbHBIM KOTHUTUBHBIM HApYLLEHUAM.

B HacTosiee Bpems BepyTcs paboTbl MO MOMCKY Ho-
BbIX JIEKApCTBEHHbIX MPEnapaTtoB Ha OCHOBE KaHHabuca.
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3-3a TOro YTO BhIpaLLMBaHWE W UCMONb30BaHWe KaHHabuca
BO MHOTMX CTPaHax 3amnpeLLeHo, aKTyaneH NoucK anbTepHa-
TUBHbIX MyTeW MOJTy4yeHUs KaHHabuHoMAoB. lyTeM reHHoW
nHxKeHepum B 2015 1. 6binn BbIBEAEHbI APOXCKM, CMOCOOHLIE
npousBoguTb TIK, uTo Mo3BoNSET 0TKa3aTbCs OT UCMOJb30-
BaHWs pacTeHus, BblpalLy1BaHWe KOTOPOro BO MHOMX CTPaHax
He3akoHHo [20].

HecMmoTps Ha neranusauumio KaHHabuca B psge 3apy-
BEXHbIX CTPaH M HannuMe Ha X hapMaLEeBTUYECKOM PbIHKE
PeLenTypHbIX NEKapCTBEHHbIX MPenapaToB Ha ero OCHOBE,
BOMpoc 06 UCMonb30BaHMM KaHHabuca B MeMLIMHCKMX Lie-
NfIX 0CTaeTCs OTKPbITHIM. TaK, pyKkoBoauTenb fenerauum PO,
3aMecTUTeNlb MUHACTPa MHoCTpaHHbIX gen PO 0.B. CoipoMo-
notoB Ha 66-n ceccum Kommceun OOH no HapKoTUYeCKuM
cpencteam 13 Mapta 2023 r. 3asBuA, YTO He BCe rocyaapcTea
LEMOHCTPUPYIOT FOTOBHOCTb K OTBETCTBEHHOMY MOBEAEHUIO
B aHTMHApKOTMYeCKo obnactn. MexayHapoAHbIA KOMUTET
Mo KOHTPOMto Hapj, Hapkotukamu (MKKH) B exkeronHom po-
Knage 3a 2022 r. coobLuaet, YTo KaHHabuC BbI3bIBAET CUSb-
Hoe MpuBbIKaHue W crocobeH bbITb MpeaMeToM 3n0ynoTpe-
onenna. MKKH ¢ 6ecnoKoicTBOM 0TMeYaeT, YTo CyObeKThl
pacTyLLeit MHAYCTpUM KaHHabuca pekniaMupyloT CBOKO Npo-
LYKLMIO, 0COOEHHO Cpeay MOMOLEXM, TaKUM 00pas3oM CHU-
Kas BOCTIpUATHE PUCKa, CBA3AHHOTO C ero ynotpebneHuem.

3AKJTIOYEHUE

Takum 06pa30M, BONPOC 0 NpUMEHeEHUN KaHHabuca B Me-
OUUNHCKUX Lendax ABNAETCA aKTyallbHbIM U B TO Xe BpemA
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CropHbIM. B 3apybeHbIx CTpaHax, nerann3oBaBLUMX Meay-
LIMHCKOe MPUMEHeHWe KaHHabuca, NpoBOASTCA HanpaBeH-
Hble KITMHUYECKWE UCCNel0BaHNsA KaHHabHOU0B, 0COBEHHOD
KB v penbra-9-TTK (M3 KoToporo ybpaHo mcuxoaKTUBHOE
neicTeue). TakKe B psfle CTPaH Nerann3oBaHo UCnosb3o-
BaHWe peLenTypHbIX JIEKApPCTBEHHBIX MPEenapaTtoB Ha ero
OCHOBe. B To e BpeMs nocneAcTeus Neraausaumm KaHHa-
buca ons oblectBa CNOXKHO OLEHWUTb, MOCKONBKY B pas-
HbIX CTPaHax MPUHATLI pasHble 3aKOHOAATENbHbIE MOLENM,
a [laHHbIX BCe eLLe HegocTatouHo. Ha tepputopumn PO Bonpoc
Mo NpPUMEHEHUI0 KaHHabuca B MeMLMHCKUX Liensx Tpebyet
AanbHeliwen npopaboTKM ¢ y4eTOM HOPMaTUBHO-MPABOBOM0
PerynmpoBaHms.

AOMNOJIHUTENBbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHCMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOCk. [loncKoBo-aHanuTUYecKas paboTa npoBesieHa
Ha NIMYHble CPefiCTBa aBTOPCKOr0 KOJIEKTHBA.

KoHdnuKkT uHTepecoB. ABTopbl [eKIapupyIoT OTCYTCTBUE SAB-
HbIX W MOTEHLMabHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C Ny6-
JIMKaLMen HacTosLLLEN CTaTbK.

Jtnyeckas akcnepTusa. Hactoswas cTaTbsl He COLEPKUT Ka-
Kux-nmbo MccnefoBaHuiA C y4acTMeM Jofel U KUBOTHBIX B Kaue-
CTBe 0DBEKTOB M3yyeHus.
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lpoBeAeHO PeTPOCNEKTUBHOE OAHOMOMEHTHOE CPABHUTENILHOE KOTOPTHOE MCCNEA0BAHME MO U3YYEHWUI0 PacrpoCTpaHeH-
HOCTU NonMMopGM3MOB FeHOB, ABMIAILLMXCS PErynaTopaMu BoCnanuTenbHbIX peakuuid. OcHoBHylo rpynny cocTaBunm 96 na-
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A retrospective comparative cohort study investigated the prevalence of genetic variants are associated with immune
hyper-response of the immune system in women (n = 96) with a history of infected miscarriage. The comparison groups sub-
jects was 76 women of the same age with 2 or more normal pregnancies in history.

The frequency of gene polymorphism in patients in all patients of the main group and the comparison group: the G894T poly-
morphism (Glu298Asp, rs1799983) of the Nos3 gene, the C1234T (p.Leu412Phe, rs3775291) polymorphism of the Tir3 gene,
the C3954T (rs1143644) and C-511T (rs16944) polymorphisms of the ILTB gene, and G-308A (rs1800629) and G238A (rs361525)
of the Tnf gene. For comparative statistical analysis, we used the chi-square test and Fisher’s exact test with the determination
of relative risk and confidence interval (CI).

Comparative analysis showed that polymorphism in defined gene was associated with an increased the relative risk of
infected miscarriage: T/T genotype of the Tlr3 gene (C1234T), the C allele of the /[7b gene (C3954T), and the A allele of the
Tnf gene (G238A) increases the relative risk of infected miscarriage by 3.345 times (95% confidence interval 1.594-7.017;
chi-square test = 10.779, p = 0.002), 5.077 times (95% confidence interval 2.743-9.396; chi-square test = 30.272, p < 0.001)
and 2.958 times (95% confidence interval 1.451-6.032; chi-square test = 9.533, p = 0.003), respectively.
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AKTYAJIbHOCTb

Cpenv aKyLLEPCKOI NaTo0rMM OCHOBHOM BKITaZ, B CTPYKTY-
Py MaTepUHCKOIM CMEPTHOCTU BHOCSAT MH(EKLIMOHHO-BOCNANN-
TesbHble 3ab0/1eBaHNsA U KPOBOTEYEHMS, NPY 3TOM MHPULMPO-
BaHHbII BbIKMZBILL, N0 JaHHBIM CUCTEMHOr0 0630pa BceMupHoii
opraHu3aumm 3apasooxpaHeHus (BO3, 2011r.), B cTpyKType
MaTepUHCKoM cMepTHocTY 3aHuMaeT o 10 % [1]. OaHako B oT-
JMume 0T LpYriX NpUYMH, CBOEBPEMEHHBIE OUArHOCTUKA U Ne-
YeHue NO3BONAOT U3beaTb (aTanbHOro CoOLITUA U HECKONBKO
MWHUMU3NPOBATb PUCKM PaHHUX W MO3LHWX OCNOMHEHWIA [2].
B cpaBHeHMM c OpyrMu MHOEKUMOHHBIMK 3aboneBaHUAMM
JKEHCKOW PenpojyKTUBHOM CUCTEMbI NPU UHOWULMPOBaHHOM
BbIKWAbILLE [aXe B Cilydae 6naronpusTHOro UCXo[a COBOKYM-
HOCTb PEaKTUBHbIX U3MEHEHWI NOA0BMECTUIINLLA U CMEKHBIX
aHaTOMMYECKMX 00pa30BaHuii KaK CefCcTBUE UHGEKLMOHHOMO
MPOLIECCa OKa3bIBAET 3HAYMUTENIbHOE BAMSIHME HA MOCneayt-
LLYI0 peann3aLmio penpofyKTUBHOM BYHKUMM 1 3HAYUTENBHO
MoBbILLIAET PUCK pa3suTUsA TPybHO-MepuToHeanbHoro becnno-
ovs. [laHHble 0bcTosTENbCTBA MPU OTHOCUTENBHO HEBbICO-
KO/ MHUMOEHTHOCTV OMpefensioT He CTONIbKO MefMLMHCKOE,
CKOJIbKO CoLMasnbHOe 3HadeHne 3Toi rpynnbl 3abonesannn [3].
Puck pa3BuTvs MHQUUMPOBAHHOMO BbIKUAbILIA W €r0 OCNOXK-
HEHHOro TeyeHust 00YCOBNEH, C OAHOM CTOPOHI, 3TUONOTUYE-
CKMMK (haKTOpaMK, CBEAEHMS O KOTOPbIX MOCTOSHHO pacLLmps-
I0TCA M AOMOSHAKTCSA HOBBIMW TAaKCOHOMUYECKUMM eAMHULLAMMU,
a C Apyroi — reHeTU4ecky feTepMUHUPOBaHHbIMUA 0COBEHHO-
CTAIMW Pa3BUTUS BOCMAIUTENBHOIO OTBETA HA MHBA3WI0 naTore-
Ha, KOTOpbIV MOZYNMPYETCS COBOKYMHOCTbIO 06eCneynBaloLLmX
POCT 1 pa3BuTUE BHYTPUYTPOOHOrO NIoAa HeMporyMopasbHbIX
(akTopos [4, 5]. B HeKoTOpbIX Cy4asx KOMbUHATOpHas Bapu-
abenbHOCTb reHOB KOHKPETHOM JEHLUMHBI 0becreunBaeT us-
ObITOYHBIA OTBET UMMYHHOW CUCTEMBI, MOBPEXAMOLLAA POib
KOTOPOro B TEPMUHALMM FecTaLmm SBNSETCA ONpeaensioLLei.

Lies16r0 BBINONHEHHOO HAMU KIIMHWUKO-T@HETUYECKOT 0 1C-
cnefoBaHus bblio u3yyeHne nonMmMophr3MoB reHoB, SBMAI-
LUMXCS PerynsaTopaMu BoCrasneHus, Y NauueHToK ¢ HQUUK-
POBaHHbLIM BbIKMAbILLEM B CpoKe bepemeHHocTH 16—20 Heg,

MATEPUAJIbl U METOAbI

KoHuenuus u cTpykTypa uccneposaHus

MpoBefeHO PeTpOCNeKTUBHOE OJHOMOMEHTHOE CPaBHM-
TeNlbHOe KOTOPTHOE MCCNeAO0BaHWe MO M3YYEHMIO pacnpo-
CTPaHEHHOCTW TEHETUYECKUX MonMMophX3MOoB, accoLumpo-
BaHHbIX C FEHETUYECKW AeTePMUHMPOBAHHBIM MMNEPOTBETOM
MMMYHHOI CUCTEMBI, Y NaLMEHTOK pPaHHEro penpoayKTuB-
HOro BO3pacTa C MHGULMPOBAHHLIM MO3LHUM BbIKUIbILLEM
B aHaMHe3e, HAXOAMBLUMXCA HA CTALMOHAPHOM feYeHuu
1o noBoAy paccMatpuBaeMoro 3abonesaHus ¢ Mapta 2015-ro
no Aekabpb 2020 r. B rMHEKONOrMYeCKMX CTaLMOHapax
CaHkT-leTepbypra, COOTBETCTBYHLUMX KPUTEPUAM BKJIIO-
UEHWS U He UMEIOLLMX KpUTepueB HeBKIYeHUs. MaumeHT-
K1 BblnM npurnalueHbl Ans y4acTus B UCCe0BaHUM B ne-
puog, ¢ ceHTabpsa 2021-ro no asryct 2022 r.
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lpynny cpaBHeHMs cocTaBUIM 76 MaLUMEHTOK, UMEBLLME
2 v bonee HopManbHO NPOTEKAOLLMX HepPEMEHHOCTM B aHaM-
He3e M paHee BbICTyNaBLUME UM COBUPatOLLMECS BbICTYMMUTL
B KauyecTBe CypporatHbix MaTepeit. Boibop rpynnbl 6bin 06-
YCNOBNEH OTCYTCTBMEM COMaTM4ecKux 3aboneBaHuii, Bpep-
HbIX NPUBbIYEK, 6N1aroNpUATHBIM PEnpOAYKTUBHBIM U HaCNeA-
CTBEHHbIM aHaMHE30M.

KpuTepun BKIKOYEHMS U HEBKJITIOYEHUS! B UCCe0BaHMe
Obinn chopMMpOBaHbI C Liebl0 06BEKTUBU3NPOBATL FeHETH-
YecKyIo NEHETPAHTHOCTb B UCCEAYeMON KoropTe.

Kputepumn BKnloueHus B uccnepoBaHue:

+ BO3PaCT Y4YaCTHULbI KIMHUKO-TeHETMYECKOro uccne-
AoBaHus B npepenax 20—34 neT BKIOUMTENBHO B Ne-
pvoj, CTaLMOHAPHOT0 IeYeHNs Mo NoBOAY MHpMLMPO-
BaHHOr0 BbIKUbILLA;

* [OKYMEHTaNbHO NOATBEPKAEHHbIA UHPULIMPOBAHHBIN
BbIKMABILL B CPOKe BepeMeHHocTv 0T 16 po 20 Hep;

* JKEeNlaHWe U BO3MOXHOCTb YYaCTHMLbI KJIMHWKO-Te-
HETUYECKOr0 MCCe0BaHNA BbIMOAHUTL BCE Npemyc-
MOTPEHHbIe MPOTOKOJIOM UCCNeAO0BaHWSA NpoLeaypsbl,
MOATBEPKAEHHOE HaNNYMeM MUCbMEHHOr0 MHGOPMM-
poBaHHOro 4,06pOBOJILHOIO Cornacus.

Kputepumn HeBKlOYEHUS B uccnepoBaHue:

 BO3PACT Y4aCTHULbI KIMHUKO-TEHETUYECKOrO uccne-
noBanus 19 net n MeHee wnu 35 neT 1 bonee B nepuos,
CTaLMOHApHOT0 JIeYeHUs Mo NOBOAY UHGMLMPOBAHHO-
ro BbIKUAbILL;

 TWHeKonoruyeckne 3aboneBaHWs, OTHOCALLMECS
K rpynne N80-N98 MKBE 10-ro nepecMotpa, Tpeby-
IOLLME XMPYPrUYECKOrO NEYEHUS! U/MNKN Ha3HAYeHUs
rOPMOHabHOM Tepanum (3a UCKIIOYEHUEM NALMEHTOK,
KOTOPbIM C LIeSbI0 NeYeHUst MHOULMPOBAHHOTO BbIKU-
OblLia bbina BbINONHEHA MUCTEPIKTOMMS);

 Ha’uuMe LepBUKaNbHOW MHTPA3NUTENManbHOW Heo-
nnasum (cervical intraepithelial neoplasia, CIN)
2-3-1 cTeneHn W/unn MHBA3MBHOTO paKa LUeWKu Mar-
KM, a TaKKe Ntoboro apyroro oHKonoruyeckoro 3abo-
NeBaHWs B aHaMHe3e;

* Ccyb- M HeKOMMNeHCUpOBaHHbIe 3aboneBaHnsa ceppeu-
HO-COCYLMCTOW, 3HAOKPUHHOM CUCTEMBI, Pa3BUTHUE KO-
TOpbIX BbINO AUArHOCTUPOBAHO A0 HAX0XJEHNS B CTa-
LiMoHape no NoBoAy MHGULMPOBAHHOIO BbIKMABILLA;

 aAJMKTMBHbIE PacCTpOiCTBa W MCUXMaTpUyecKue 3a-
boneBaHus, COMMAHbIE 3/10KAYECTBEHHbIE OMYXOJSU
NoboiA TONMYECKOI NIOKanu3aumm unm nuMaonpom-
(epaTvBHbIe 3ab0N1EBaHNA KaK B aHaMHe3e, TaK U Bbl-
SIBNEHHbIE B NEPUOL, MPOBELIEHUS UCCIIe0BaHUS;

* naumeHTkM ¢ BMY-no3uTnBHEIM CTaTycoM, XpoHuue-
CKUMU BMPYCHBIMM renatutamu u/uim ¢ cuduamcom
B aHaMHe3e;

* HeXenaHue MauMeHTKW MpUHUMAaTh yyacTue B cpauye
noboro M3 0bo3HayeHHoOro B nepeyHe obbema uccne-
JLOBaHUM.
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L HEBKJIYEHNA

PHCYI’IOK. CeneKums NaUMEHTOK B UCCeL0BaHNe

CeneKuus NaLuueHTOK B UcCNie0BaHue

YeHWmHbI BblnK npurnalleHbl U3 paHee chopMUPOBaH-
HOM 6a3bl AaHHbIX MALMEHTOK, HaXOAMBLUMXCA Ha NeYeHuU
B MapumHckoii 6onbhuue (n = 23) n HUWN ckopont nomoLum
uM. UMW, Dkanenupse (n = 291). MNpu TenedoHHOM aHKeTU-
POBaHUM YCTaHOBJEH TeNeOHHBIN KOHTAKT € 214 eHwwm-
Hamu, Ha 0bcneoBaHWe co caden KpoBu B nepuof, Habopa
PecnoHAeHToB NprbbIIo ToAbKO 119 KeHLUMH, B UTOre C yye-
TOM KpUTEPUEB BKIIOYEHUSA/HEBKITYEHNS EMKOCTb UTOrOBO
BbIDOPKYM cocTaBuna 96 YenoBeK (CM. PUCYHOK).

06beM obcnepoBaHUA NaLUEHTOK

[TonyqeHue KauHUYecKo2o Mamepuasaa 07151 UCC/Ie008aHUS

Bce eHWmHbl 6binn 06cneoBaHbl Ha HanMuKe aHTu-
Ten B CbIBOpOTKe Kpou K BUY-1,2, antutenam K Treponema
pallidum, mapkepoB BuUpYcHbIX renatutos B u C.

Y nopnucaBLuMx MHPOPMMPOBAHHOE COrNacke NaLMeHTOK
13 KybuTanbHoM BeHbI MPOBOLUNM 3300p KPOBU B BaKYYMHYH0
cucteMy Tvna «Vacuett» ¢ 6 % 3TUneHAMaMUHTETPaYKCYCHOM
kucnotbl (Greiner Bio-one, AscTpus).

MonekynspHo-reHeTU4ECKME MCCEA0BaHUSA

JkcTpakumio TotanbHon [HK um3 nelikountoB nepu-
(hepnyecKoii KpoBW BbIMOHANM HabopoM Ans BbAENeHMs
reHoMHoi [JHK u3 knetok, TKaHe u kposu. [puHumn pei-
CTBMA Habopa OCHOBaH Ha CENEKTMBHOM copbLMM HyKnen-
HOBbIX KUCNOT U3 MpejBapuTeNbHO JIM3MPOBaHHOro 0bpas-
Lia Ha KpeMHWeBOM MeMbpaHe C mocneaytoLLen NPOMbIBKOIA
M antoumelt oumweHHoro npopykta. (000 «Bnonabmukcy,
HoBocubupck, PO).

[na noctaHoBkM peakuun bpanu Tpebyemoe Komuye-
ctBo obpasua [HK. MonuMepasHouenHylo peakuumio B pe-
Xume peanbHoro Bpemenun (RT-PCR) npoBoanin B 06beme

DOl https://doiorg/ 10.17816/rmmar 162014

Ha feTeKTupyloLleM amnamdukatope AT-Mpaim (000 «JHK-
TexHonorus», Mocksa, Poccus).

Y BCex BKIIIOUEHHBIX B KIIMHUKO-TEHETUYECKOr0 UCCNEf0-
BaHWe XeHWMH (n = 172) cornacHo MHCTPYKLUMM NpOM3BOLU-
Tens CoOTBETCTBYOLLMX TecT-cucteM MetoaoMm [LUP nposo-
AMNOCb UCCNef0BaHWE Cefylowmux nomMopduamos: G8I4T
(Glu298Asp, rs1799983) reHa aHa0TENMANBHON CUHTA3bl a30-
1a 3-ro ™na (Nos3), nonumopduam 1234C>T (p.Leus12Phe)
reHa Tos1-nofobHoro peuentopa 3-ro tuna Tir3 (rs3775291),
nommopduambl 3954C>T (rs1143644) n =511C>T (rs16944)
reHa uHtepneiikuHa 16eta (Il1b), nonumopdusmel G-308A
(rs1800629) n G238A (rs361525) reHa ¢aKkTopa Hekpo3a
onyxonu (Tnf). PesynbTathl aHanu3oB No3BONAOT AaTb TP
TUMa 3aKJII0YeHMIA: FOMO3MroTa no annenio 1, reteposuroTa,
roMo3uroTa o annent 2.

Habnioaenue 3a naumeHTKamm

NlanbHeiiliee AMHaMM4Yeckoe HabntofieHue 3a naumeHT-
KaMm He Obio NpeaycMOTPEHO MPOTOKOMIOM UCCEeA0BaHMS.
Mocre nony4eHUs pe3ynbTaToB MOJIEKYIAPHO-FEHETUYECKOTO
UCCMIeA0BaHNS NALMEHTKNU OCHOBHOWM Fpynmbl, He peannso-
BaBLUME CBOK PEnpPOAYKTUBHYIO QYHKLMIO W/WAM MyaHupy-
toLme GepeMeHHOCTb, BblM HanpaBeHbl K PenpoayKToory.

CTaTMCTMYECKMI aHaNU3 pe3ynbTaToB UCCef0BaHuUsA

Mpn cTaTUCTMYECKOM aHanu3e pacnpefienieHne Konuye-
CTBEHHbIX MPU3HAKOB (BO3PACT B MOMEHT IEYEHNUS OCHOBHO-
ro 3abonesaHus) b6bin0 OTAMYHBIM OT HOPMaNbHOro, MO3TOMY
npeAcTaBneHo B BUAe MeauaHbl (C yKkasaHueM rpaHuy, Ao-
BepuTenbHoro nHTepBana ([IW); KayecTBeHHbIe NPU3HaKK (Ya-
CTOTa BCTPEYAEMOCTH aienei/reHoTUNOB B rpynnax) npea-
CTaBneHbl B BUAE abCONMKTHBIX 3HAYEHUI C OnpeaeneHneM
yanenbHoro Beca (goneii, %).
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Ta6nm.|,a 1. "‘|eTpr6XI'IOJ'IbHaH Tabnuua CONpPAXeHHOCTU AN CpaBHUTEJIbHOI0 reHeTu4eCcKoro uccnenoBaHua

MHOUUMPOBaHHBINA BBIKUABILL
®DakTop uump A lpynna cpaBHeHus Bcero
B aHaMHe3e

OnpeeneHHbIi reHoTUn

PER a b a+b
(HoCWUTENbCTBO A@HHOTO annens)
[lpyrvie BapuaHTbl reHoTUna
(HocuTenbCTBO Apyroro BapuaxTa c d c+d
annens)
Bcero a+c b+d a+b+c+d

[lns cpaBHeHMs YacToThI BCTPEYAEMOCTU reHoTUNoB (an-
nenei) B rpynnax B OCHOBHOW W Fpynne CPaBHEHWS BbIMON-
HANCA pacyeT Kputepua X (xu-keagpar). 0gHaKo ¢ y4eToMm
OTHOCUTESTbHO HEBObLLION BIDOPKY NPUMEHSANCSA Henapame-
TPUYECKUI TOYHBIN KpuTepuid Ouwepa. [1ns ToyHoro pacyeTa
BbIOpaHHbIX KPUTEPUEB BbIMOJHANOCH MOCTPOEHWE YEThIpEX-
MObHOM TabmMLbl COMPSIKEHHOCTU UCXOLS W3 KONMYeCTBa
uccnepyeMbix rpynn 1 npusHakos (tabn. 1).

[nsa pacueta TouHoro Kputepus QOuwepa ucronb3oBa-
nacb cnegytowas dopmyna:

(@+b)! x(c+d) x(@+c)x(b+d)!
(@' () x @ x @ x (@+b+c+a)l

p:

roe «!» 0603HayaeT cumBoN dakTopuana uncna.

OTHoweHue wwancoB (OLU) BbMmucnsnock no dopmyne:
OLU = (a x b)/(b x d) wnm (a/b)/(c/d), uto cooTBeTCTBYET OT-
HOLLEHMIO abCOMIOTHOTO PUCKa Y NULL, UMEHOLLMX OnpeseneH-
HbIA reHoTUN (annenb), K abComIoTHOMY PUCKY /WL, KOTOpble
He UMEKT [aHHOro reHoTUna (annens).

Onpepnenenus rpanuL, IV BLINOAHANM C UCNONb30BaHNEM
CTaH[apTHOW GopMybI:

SE {InOW)} = (1/a + 1/b + 1/c + 1/d),

roe SE — craHpapTHas owmbKa norapudma (In) OLLL.
Onpenenenue rpaHuy M BeinonHANoCh no Gopmyne:

In(RR) + 1,96 x SE {In(OR)}

Huxnan rpanuua (J4): exp NOR)-1.96 xSE

BepxHss rpanmua ([W): exp nOR#1.96 xSE

Bo BCex CrnyyasXx KPUTUYECKWUA YpOBEHb 3HAYMMOCTU
MPUHUMANCA TPAAULMOHHBIM 8 MeauKO-61Monornyeckmux
uccnefoBaHuiA 3HaveHum p < 0,05.

3TUyecKue nNpaBUna U HOpMbI

[u3aiiH 1ccnepoBaHUA MOJIHOCTbIO COOTBETCTBOBAJ
MPUHUMNaM BMOMEAMULMHCKOM 3TUKKM, HE MPOTMBOPEYUN OC-
HOBOMOJIarakLLUMM NpUHLMNaMmn XesbCUHKCKOM feKnapauum
BceMupHOI MeaMUMHCKOI accoumaumm «3TUHeCKUe NPUHLM-
Mbl HAY4HBIX X MEAMLMHCKUX UCCNeA0BaHUIA C y4acTeM Ye-
NIOBEKa B KayecTBe cybbekTar. IHdopMMpoBaHHOe cornacue,
MPOTOKO/ 00CNej0BaHNA YHaCTHNL, KIIMHUKO-TeHETUYECKOro
uccnefoBaHNA ObiM 0L00PEHbI NOKANbHBIM 3TUYECKUM KO-
MUTETOM.
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KnuHuyeckas v coumanbHas xapakTepucTuKa nauuveH-
TOK C MH(WLMPOBAHHLIM BbIKUBILLEM B aHAMHE3e U Ipyn-
Nbl CPaBHEHUSA

B wuccneposaHue BKJOYeHbl 172 eHWMHbl (CM.
Tabn. 2), Npu 3TOM B rpynny CPaBHEHWUA BKIOYEHbI 76 Na-
LIMEHTOK, COMOCTaBMMbIX MO BO3pacTy C OCHOBHOW rpyn-
non. ELMHCTBEHHBIM OT/IMMMEM OT OCHOBHOW rpynnbl Obina
pacnpocTpaHeHHOCTb BPeAHbIX MpUBbIYEK (KypeHue):
22,9 % vs 0% (x> = 30,148, p < 0,001), TaK Kak cypporar-
Hoe MaTepuHCTBO (hopMMpoBaHWe rpynMbl CpaBHEHUS)
npeanonaraeT WCKKYEHWe [aHHOW BPefHON MpUBbIY-
Ku. Cpeau XeHLWMH rpynmbl CPaBHEHUS He ObiNo pecroH-
JeHTOB € MHAekcoM Macchl Tena (MMT) no Ketne 6onee
30,0 Kr/M%, B OT/IMUME OT OCHOBHOI rPyNMbl, Fae Yaenb-
Hblil BEC TaKuUX NaumeHToK coctasun 34,4 % (x% = 22,081,
p <0,001).

AKyLIepCKO-TMHEKONOrMYeCKMn  aHaMHe3 MaLMeHTOK
obewnx rpynn npeacrtaeneH B Tabn. 3. Cnegyet oTMETUTB, YTO
BONbLIMHCTBO PECNOHAEHTOK B rpynne CpaBHEHUS WUMENH
2 v bonee popos (n = 67, 88,2 %), uto sBnseTca TpeboBaHU-
€M K CypporaTHbIM MaTepsaM (cM. Tabn. 3). [pynna cpaBHeHus
OT/MYanacb MeHbLUMM YAeNbHbIM BECOM AWNarHOCTUHECKUX
XMPYPrUYECKUX WMCCIeAoBaHuiA B aHamHese (y = 82,279,
p <0,001).

PE3YJIbTATbI

PacnpoctpaHeHHocTb reHotunos G/G, G/T u T/T no no-
nuMopduaMy G89AT (rs1799983) reHa Nos3, kooupytoLue-
ro 3HLOTENMANbHYI0 CMHTa3y a3oTa 3-ro TMNa, B OCHOBHOVA
rpynne coctaBuna 58,3, 38,5 u 3,1 % cooTBeTCTBEHHO,
B rpynne cpaBHeHns — 48,7, 40,8 u 10,5 % cooTBeTCTBEHHO
(cM. Tabn. 4). PacnpoctpaHeHHocTb G-annens JaHHOro Noju-
Mopdu3ma reHa Nos3 B 0CHOBHOM rpynne coctasuna 77,6 %,
B rpynne cpaBHeHus — 69,1 %.

PacnpoctpaHenHocTb reHotunos C/C, C/T u T/T no nonm-
mopduamy C1234T (rs3775291) reHa Tir3, KoaMpyIOLLEro reH
Tonn-nofobHoro peuentopa 3-ro TMNa, B OCHOBHOM rpynne
coctasuna 30,2, 31,3 u 38,5 % cootBeTcTBEHHO (CM. Tabn. 5).
PacnpocTpaHeHHOCTb paccMaTpUBaeMbIX NOAMMOPGHbIX Ba-
puaHToB reHa Tlr3 coctaBuna ans reHotmna CC 32,9 %, ans
CT — 51,3 %, ana TT — 15,8 %. PacnpoctpaHeHnHocts C an-
nens AaHHOro reHa coctasuna 45,8 % B ocHoBHoM 1 58,6 %
B CpaBHWBaAeMoW rpynne.
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Tabnuua 2. CounanbHble faHHble NALMEHTOK C MHd)VILI,VIpOBaHHbIM BblKMAbILLEM B aHaMHe3e B MOMEHT BKJTlOYEeHUA B UCCrie0BaHue

Mokasarenb | OcHoBHas rpynna [pynna cpaBHeHus

KonnuyectBo naumeHToK, n 96 76

Bo3pact (MMHUManbHbIN; MaKCUMarbHBIN), et 25-37 26-38
MeauaHa (25 % nepueHTunb; 75 % nepueHTunb), net 31 (28; 35) 29 (27; 32)
06pasoBaHue:

BbICLLIEE 37 (38,5 %) 14 (18,4 %)
cpeaHee npodeccroHanbHoe 29 (30,2 %) 33 (43,4 %)
cpenHee 30 (31,3 %) 29 (38,2 %)
CoumanbHbin cTaTyc:

3aMyKeM 32 (33,3 %) 28 (36,8 %)

B pasBofe 29 (30,2 %) 39 (51,3 %)
BJI0Ba 2 (2,1 %) 1(1,3 %)

He 3aMyKeM (MOCTOAHHbIN NapTHep) 33 (34,4 %) 8 (10,5 %)

NMT (kr/m?):

18,5-19,9 9 (9,4 %) -
20,0-25,0 22 (22,9 %) 41 (53,9 %)
25,0-29,9 32 (33,3 %) 35 (46,1 %)
30,0 v BbIWwe 33 (34,4 %) -
Kypehue:

Ja 24(22,9 %) -

Her 74 (77,1 %) 76 (100,0 %)
Tabnuua 3. AKyLLepcKo-rMHEKONOrMYECKMIA aHaMHE3 NaLUMEHTOK C MAMOMATUYECKUM becnoaneM

MNoxa3zatenb OcHogHas rpynna, n (%) | pynna cpaBHeHus, n (%)

WNHUUMPOBaHHBIN BLIKMABILL B aHAMHE3e 96 0
[cTepakToMMA Nocsie MHGMLMPOBAHHOIO BbIKMABILIA 6 0
Kon-Bo bepeMeHHoCTell B aHaMHe3e:

1 4 (4,2) 0

2 53 (55,2) 29 (38,2)
3+ 39 (40,6) 47 (61,8)
Kon-Bo pogoB B aHaMHe3e:

0 22,1 0

1 65 (67,7) 9(11,8)
2 21 (21,9) 55 (72,4)
3+ 8(8,3) 12 (15,8)
BHeMatouHas bepeMeHHOCTb M COOTBETCTBYHILLMIA XUPYPTUHECKMIA [OCTYN: 8(8,3) 1(1,3)
nanapocKkonus 6 (6,3) 1(1,3)
nanapoToMus 22,1 0
HeypnauHble nonbitku IKO B aHaMHe3e 8(8,3) 6 (7,9
[MarHocTU4YecKne XMpypruyeckue UCCiefoBaHns B aHaMHese: 71 (74,0) 4 (5,2)
rucTepocKonus 56 (58,3) 33,9
nanapocKonus 15 (15,6) 1(1,3)

lMpumeyarue. * B pamMKax NPOTOKOJIOB CYpPOraTHOr0 MaTePUHCTBA.

DA https://doi.org/ 1017816/ rmmar 162014




0B30PHI

Tom 42, N 2, 2023

V13BecTua Poccuinckon
BoeHHo-MeauLIMHCKOM aKaaeminn

Tabnuua 4. YactoTa pacnpenenenus reHotunos G894T (Glu298Asp) reHa Nos3 (rs1799983) y naumeHTOK ¢ MHGULMPOBAHHLIM BbIKK-

[ObllLieM B aHaMHe3e

eHoTUNbI, annenm | OcHoBHas rpynna, n (%) | lpynna cpaBHeHus, n (%) | owl (an) | X2 (p) | F
G/G 56 (58,3) 37 (48,7) 1,48 (0,805-2,704) 1,59 (0,208) >0,05
G/T 37 (38,5) 31(40,8) 0,627 (0,307-1,038) 2,806 (0,091) >0,05
T 33,1 8 (10,5) 0,274 (0,07-1,072) 3,882 (0,049) >0,05
149 (77,6) 105 (69,1) 1,551 (0,957-2,515)
3,192(0,075) >0,05
43 (22,4) 47 (30,9) 0,645 (0,398-1,045)

Tabnumua 5. YacTota pacnpenenenus reHotunos 1234C>T (p.Leus12Phe) reHa Tlr3 (rs3775291) y nauMeHTOK C pasnnyHbIM TeYeHUEM

VIHdJMLl,VIpOBaHHOFO BblKMAbILLla

[eHOTUNbI, annenm | OcHoBHas rpynna, n (%) | lpynna cpaBHeHus, n (%) | oLl (am) | X2 (p) | F
c/C 29 (30,2) 25(32,9) 1,02 (0,538-1,934 0,004 (0,919) >0,05
Cm 30 (31,3) 39 (51,3) 0,431 (0,231-0,814) 7,011 (0,008) >0,05
T 37 (38,5) 12 (15,8) 3,345 (1,594-7,017 10,779 (0,002) <0,05
88 (45,8) 89 (58,6) 0,599 (0,39-0,921)
4,997 (0,026) >0,05
104 (54,2) 63 (41,4) 1,670 (1,086-2,566)

Tabnumua 6. Yactota pacnpesenenus reHotunos 3954C>T (rs1143644) u =511C>T (rs16944) reHa Il 1h y naumeHToK ¢ UHPUUMPOBAHHBIM

BbIKM[bILLEM B aHaMHe3e

Jlokyc | TeHotunbl, annenm | OcHoHas rpynna, n (%) | lpynna cpasHeHus, n (%) | ol (an) | X2 (p) | F
3954C>T c/c 81 (84,4) 40 (52,6) 4,86 (2,386-9,9) 20,491 (<0,001) <0,05
cm 14 (14,6) 24 (31,6) 0,37 (0,176-0,779) 7,119 (0,008)  >0,05
il 1(1,0) 12 (15,8) 0,056 (0,007-0,442) 13,205 (<0,001) <0,05
o 176 (91,7) 104 (68,4) 5,077 (2,743-9,396)
30,272 (<0,001)  >0,05
T 16 (8,3) 48 (31,6) 0,197 (0,106-0,365)
-51CT c/e 39 (40,6) 30 (39,5) 1,128 (0,608-2,094) 0,146 (0,703)  >0,05
cm 35 (36,9) 34 (44,7) 0,709 (0,384-1,31) 1,210 (0,27) >0,05
T 22 (22,9) 12 (15,8 % 1,586 (0,728-3,455) 1,359 (0,244)  >0,05
o 113 (58,8) 94 (61,8) 0,803 (0,571-1,364)
0,316 (0,574)  >0,05
T 79 (41,2) 58 (38,2) 1,133 (0,733-1,752)

B rene /l1b, KogupyloLeM NpeaLLecTBEHHUK UHTEepIei-
KuHa 16eTa, onpefensnu Haubonee Yacto BCTpeyatoLLmecs
nonumopdmambl 3954C>T (rs1143644) u =511C>T (rs16944).
PacnpoctpaHeHHocTb reHotunos C/C, C/T u T/T no nepsomy
nonMMopdu3My B OCHOBHOI rpynne cocTaBuna 84,4, 14,6
1 1,0 % cooTBeTcTBEHHO, N0 BTOpoMy — 40,6, 36,51 22,9 %
COOTBETCTBEHHO (CM. Tabn. 6). B rpynne cpaBHeHus pacnpo-
cTpaHeHHocTb reHotunos C/C, C/T v T/T no nonumopduamam
3954C>T (rs1143644) n =511C>T (rs16944) coctaBuna 52,6,
31,6, 15,8 % no nepsomy 1 39,5, 44,7, 15,8 % no BTopoMy co-
0TBETCTBEHHO. PacnpocTpaHeHHocTb C annens no rs1143644
coctasuna 91,7 v 68,4 % B ocHOBHOW W rpynne cpaBHeHWS,
a Cannenanors1694458,8 n 61,8 % B cpaBHMBaeMbIX rpyn-
nax COOTBETCTBEHHO.

PacnpocTpaHeHHocTb reHoTtunoe G/G, G/A u A/A
no nonumopousmy G308A (rs1800629) rena Tnf, koam-
pytoLLero MynbTUGYHKLMOHANbHBIA NPOBOCMANUTENbHbINA
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LMTOKMH, OTHOCALUMICA K MOACEMeNCTBY (aKTOpoB He-
Kpo3a onyxoJierd, B OCHOBHOM rpynne coctasuna 85,4, 9,4
“ 5,2 % COOTBETCTBEHHO, B rpynne cpaBHeHus — 93,4,
5,3 1 1,3 % cootBetcTBeHHO (cM. Tabn. 7). PacnpocTpa-
HeHHocTb reHoTunoB G/G, G/A n A/A no nonumopduamy
G238A (rs361525) reHa Tnf B OCHOBHOI rpynne CoCTaB-
na 65,6, 31,2 n 3,1 %. B rpynne cpaBHeHus pacnpocTpa-
HeHHocTb reHoTunoB G/G u G/A no monuMopdusmy G238A
(rs361525) rena Tnf coctaBuna 85,5, 14,5 % cootBeT-
CTBEHHO, reHoTMn AA B rpynne cpaBHeHWs He BCTpeyvancs.
PacnpoctpaHeHHocTb G-annens nonumopdgHoOro BapuaHTa
G238A (rs361525) reHa Tnf B OCHOBHOIA 1 rpynne cpaBHe-
Hua coctasuna 90,1 n 96,1 % cootBeTcTBEHHO. Annenb G
B nonmmopdHoM BapuaHTe G238A (rs361525) paccMatpu-
BaeMoro reHa 6ein mpeHtuduumposad B 81,3 % cnyua-
eB B OCHOBHOW rpynne u 92,8 % — B rpynne cpaBHeHus
COOTBETCTBEHHO.
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Tab6nuua 7. YactoTa pacnpesenenus reHotunos G-308A (rs1800629) n G238A (rs361525) reHa Tnf y nauMeHTOK ¢ UHGULMPOBAHHBIM

BbIKM[bILLIEM B aHaMHe3e

Jlokyc | l'eHoTMNbI, annenu | OcHosHas rpynna, n (%) | lpynna cpaBHeHus, n (%) | owl (an) | X2 (p) | F
G308A G/G 82 (85,4) 71(93,4) 0,412 (0,142-1,202) 2,766 (0,097) >0,05
G/A 9(9,4) 4(5,3) 1,862 (0,551-6,298) 1,026 (0,311) >0,05
A/A 5(5,2) 1(1,3) 4,121 (0,471-36,046) 1,909 (0,168) >0,05
G 173 (90,1) 146 (96,1) 0,374 (0,146-0,962)
4,454 (0,035) >0,05
A 19 (9,9) 6(3,9) 2,672 (1,040-6,868)
G238A G/G 63 (65,6) 65 (85,9) 0,323 (0,15-0,695) 8,352 (0,004) >0,05
G/A 30(31,2) 11 (14,5) 2,686 (1,242-5,807) 6,576 (0,011)  >0,05
A/A 33,1 0 H.N. 2,417 (0,121)  >0,05
G 156 (81,3) 141(92,8) 0,338 (0,166-0,689)
9,933 (0,003) >0,05
36 (18,7) 11(7,2) 2,958 (1,451-6,032)

Tabnuua 8. l'eHoTunbl (annenu), AOCTOBEPHO U3MEHSIOLLME OTHOCUTESbHBIN PUCK BO3HUKHOBEHWS MHOULMPOBAHHOIO BbIKMABILIA

Kputnueckuii ypoBeHb 3HaUMMOCTH
leH MonuMopdusm leHoTMn (annenb) owl 95 % N ;
DS KpuTepus ons F-tecta
YBenuunBatoLLMe 0THOCUTENbHbIA PUCK
T3 C1234T reHotvn T/T 3,345 1,594-7,017 p=0,002 p<0,05
annenb T 1,67 1,086—-2,566 p=0,026 p>0,05
1b C3954T reHoun C/C 4,86 2,386-9,9 p < 0,001 p<0,05
annens C 5,077 2,743-9,396 p < 0,001 p>0,05
Inf G238A annenb A 2,958 1,451-6,032 p=0,003 p>0,05
YMeHbLLaLLMEe OTHOCUTENBHBIA PUCK
Nos3 G894T redotun T/T 0,274 0,070-1,072 p = 0,049 p>0,05
T3 C1234T annens C 0,599 0,39-0,921 p=0,026 p<0,05
reHotun C/T 0,431 0,231-0,814 p=0,008 p>0,05
l1b C3954T reHotun C/T 0,37 0,176-0,779 p=0,008 p>0,05
reHotun T/T 0,056 0,007-0,442 p < 0,001 p<0,05
Tnf G-308A reHotun G/G 0,323 0,150-0,695 p =0,004 p>0,05
annens G 0,338 0,166-0,689 p=0,003 p>0,05

Mpy NpoBeeHUM CPABHUTENBHOMO CTAaTUCTUYECKOrO aHa-
N33 MEXAY HaNuueM reHeTU4ecKux noMMopdrU3MoB U pu-
CKOM pasB1THA MHPMLMPOBAHHOTO BbIKMAbILLA 6€3 y4eTa TMNa
MHGEKLUMOHHOTO areHTa 1 Apyrvx pakTopoB YCTaHOBEHO, YTO
Hanuuue onpeAeneHHbIX NoMMop@U3MOB B UCCIEAYEMbIX
reHax Obl10 Hambonee 3HaYMMBIM B CELYHOLUMX CAyYasX.
Hocutenbcto reHotuna T/T rena Tir3 (C1234T), anne-
na Crena /l1h (C3954T) v annens A B reHe Tnf (6238A) ysenu-
UMBAET PUCK BO3HUKHOBEHWUS MH(ULIMPOBAHHOIO BbIKMABILLA.
C npyroii cTopoHbl, HocUTeNbCTBO reHoTUnoB T/T B reHe Nos3
(G894T), renotuna C/T w/vnu annens C B reHe TIr3 (C1234T),
reHotunos C/T u T/T B reHe IL1B (C3954T), a TakKe reHoTu-
na G/G u/unu G annensa Tnf (G-308A) He UCKIIOYaET, HO CHU-
YKaeT 0THOCUTEIbHBIV PUCK PasBUTUSt UHDULMPOBAHHOTO Bbl-
Kuapiwa (cM. Tabn. 8).
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OBCYXOEHUE PE3YJ/IbTATOB

bepemeHHoCTb fBNSeTCA HU3MONOTMYECKUM TpaH3UTOp-
HbIM UMMyHOAEPUUMTHBIM COCTOSIHWEM, YTO obecneynBaeT
WHBa3W0 B 3HA,0METPUIA NoayanioreHHoro Tpodobnacta, npu
3TOM B nepuop, bepeMeHHOCTV 0TMeyaeTcs Hanbosnee BbICOKUN
PUCK peann3aLmm HEKLMOHHOro npoLecca B Buae 6onesHu.
TpaH3uTopHas recTaumMoHHas UMMyHocynpeccust cnocobceTBy-
eT aTUNUYHOMY TeyeHWUo MHPEKLMOHHOro npoLecca B ne-
puos 6epeMeHHOCTH, NpU 3TOM MU MHOMLMPOBaHWUM NN0AA
BKJIIOYAIOTCS aHTArOHMCTUYECKUE MEeXaHW3Mbl B OTHOLLIEHWM
MPOJIOHrMPOBaHNSA UK TepMUHaLMKM bepeMeHHOCTY [6].

[eHeTUYeCKN [eTepMUHUPOBAHHBIN OTBET MMMYHHOM
CUCTEMBI Y MALMEHTOK Ha NaToreHbl, 0cobeHHO B Tex Chy-
yasx, KorAa WMHGOEKUMOHHBIN areHT npeAcTaBfeH onnop-
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TYHUCTUYECKUMU MUKPOOPraHW3MaMm, Bo BpeMs bepemeH-
HOCTU OMpefenseTcs B HEKOTOPOM CTEMeHW pa3BUTUEM
runepoTBeTa UMMyHHoM cucTeMsl [5]. lpu 3TOM He CTONbKO
BMPY/IEHTHOCTb MH(EKTA, CKONTbKO HeafleKBaTHas runeppe-
aKLMs UMMYHHOW CUCTEMbI CTaHOBUTCS OCHOBHOW NPUYMHOIA
TepMUHaLMU 6epeMeHHOCTU U MHAYKLMM BbIKUABILA WU
NpexaeBpeMeHHbIX pofoB. HekoTopble nonumopdHble Ba-
PUaHTbI FEHOB CNOCOOHbI M3MEHUTL QYHKLIMOHANBbHYH0 aKTUB-
HOCTb KOAMPYEMOr0 UMM BeflKa Uin B pefiKMX Cydyasx AaH-
Hblii NOMMOPGHBIN BapUaHT MOXET M3MEHSATb aKTUBHOCTb
aKcnpeccum renHa [7]. Ha coBpeMeHHoM aTane pasBuTus Ha-
YKU 60NBLUMHCTBO JAHHBIX O POSW MOAMMOP(HOro BapuaHTa
TOFO WJM MHOTO FeHa B NaTONIOMMKM HAaXOAMTCS Ha 3Tane Hako-
MIEHUA HAYYHbIX 3HAHWUW, O[HAKO NepBbIe LIaru K reHeTuye-
CKOMY NacnopTy 1 NepcoHUdULMPOBAHHON MeLULMHE Bbinn
COENaHbl ele ABa [ecATKa NeT Hasag. JIuMuTUpyoLwmMm
(aKTopOM aKTUBHOIO BHEAPEHWS MOSIHOrEHOMHBIX UCCNef0-
BaHWiA ABNSETCA OTCYTCTBME B NOAABNSOLLEM OONBLLMHCTBE
C/ly4aeB TepaneBTUYECKMUX MOAXOAOB K JIeYEHW0 W Mpo-
¢unaktuke natonoruu [8]. Mo3ToMy B HalleM MOWUCKOBOM
uccneoBaHUM NPOBOAMICA aHanM3 JOCTYMHBIX reHeTuye-
CKMX nonuMop®hn3MoB, BHEAPEHWUE METOLMKM OMpeeNieHus
KOTOPbIX BO3MOXHO B YCNOBUAX PeanbHOW KIMHUYECKOI
NPaKTUKY.

B oTHoLeHNUM npexieBpeMeHHOW NoTepyu bepeMeHHOCTH
HeZ.aBHO BbinosiHeHHbI Bombell S. et McGuire W. MeTa-aHa-
U3 He YCTaHOBMA KaKNX-M1b0o 3HaUUMBbIX KOppensLum ¢ no-
nmMopdHbIMK BapuaHTamu reHoB Tnf (—308A unm -238A),
raMma-uHTepdepoHa IFN (+874T), untepneitkuna 16eTa Il1h
(=511T), IL-6 (-174G) nnn nHtepnenkuna 10-ro Tuna 110
(—=1082A, nnn —819T, unmn —592A), Ho npu 3TOM ObINM NpoAE-
MOHCTPMPOBaHbI 3HauMMble accoumaumnu ans reqa Il1b (-31T;
OW =2,12, 95 % AW 1,04-4,33) 1 uHTepnenkuHa 6-ro Tuna
16 (-634G; OLL = 0,22, 95 % 1K 0,09-0,57) [9].

Boibop Hamu pons u3sydenus nonumopduama Tonn-
nogobHoro peuentopa 3-ro TMNa o6 bACHANCA NOATBEPKAE-
HWeM ero BefyLLen poiu B UMMYHHOM OTBETE Ha WHBA3MIo
naroreHa. MIMetoTcs faHHble, YTO HEKOTOpbIE NOIMMOPdHbIE
BapMaHTbl accOLMMPOBaHbI C MOBbLILLEHHOW 3KCMpeccueit
[JaHHOro peLienTopa B npoLecce MHoMLMpoBaHus. B nuccne-
noBaHuu M. Rice et al. uHpUUMpoBaHWMe NNaLeHTbI ¢ passu-
TMEM XOPMOAMHUOHWUTA COMPOBOXAANOCH rMMepaKcnpeccheit
TLR1, TLR3 v TLR8 B cpaBHEeHMM C LpyruMmM TUNaMK peLien-
Topos [10].

B Hawem nccnenoBaHum Hanuuue annenb A nonumopd-
Horo BapuaHTa reHa Tnf (6G238A) nNpaKTUYECKU TPEXKPATHO
MOBbILLIAN0 PUCK BO3HUKHOBEHMUS MHGMLIMPOBAHHOIO BbIKUbI-
wa. Pe3ynbTathl MeTa-aHanm3a J.A. Kim et al., BbINofHEHHOTO
Ha [0CTaTo4Ho emKoil Bblbopke (ny., = 3437/n,,,., = 4016),
NPOAEMOHCTPUPOBaK, YTo nonnMopdusm —308G/A nonoxu-
TesnbHO KOppenupyeT C pUCKOM NpUBbIYHOM NoTepei bepemeH-
HocTW, 0cobeHHo B cnyyasx 3 u bonee Bolkuabien. Hamnume
Apyrvx nonmmop¢msMoB faHHoro reHa (-1031T/C, —-863C/A
1 —376G/A) KaK B reTepo-, TaK ¥ roMO3UroTe UMENO NOJIOKHU-
TeNbHYH KOpPENsLMIO C NPUBBLIYHON NoTepel bepeMeHHOCT!.
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[aHHble no gpyrum nonumopdusmam (-857C/T, —238G/A,
—308G/A v +488G/A), sBnstoTcA NPOTUBOPEUMBLIMMI, U HalW-
Une KoppenAumii N0 AaHHBIM aBTOPOB OYeHb YacTo 3aBUCUT
OT 3THMYECKOro cocTaBa Bblbopkm [11].

BesycnoBHo, bepeMeHHble C PUCK-acCOLMUPOBAHHBIMM
reHeTM4ecKuMm nonmmopdusMamu TpebyloT onpeaeneHHoro
KJIMHWYECKOrO MoAXofa NpK NEYeHUM, YTo 0COOEHHO aKTy-
anbHO B HAaCTyNatoLLyH 30Xy NepcoHUGUUMpPOBaHHON Meu-
umHbl [12]. Cpeayn BO3MOXHBIX fe4eOHbIX MEPONPUATUIA NpU
MH(ULMPOBAHHOM BbIKUABILLIE B FPYMMe MOBLILLEHHOMO PUCKa:
[e3CKanaumnoHHble peXkMMbl NPOTUBOMUKPOOHOW XuMuMoTe-
panuw, UHdy3noHHas Tepanus, bonee arpeccuBHbIA NOAXOA
K bonee paHHeN MHAYKLMU BbIKMABILLIA — BCA COBOKYMHOCTb
MepONpUATUI, HanpaBneHHas Ha NPOUNAKTUKY OCIOXHe-
HWI. TakoKe [aHHas KoropTa nocsie BbIMUCKU M3 CTaLMoHapa
TpebyeT peabUnuTaLMoHHbLIX MEPONPUATUI, NperpaBuULapHOM
NoAroTOBKU NpU MNIAHUPOBaHWUW CnepytoLLeil bepeMeHHOCTH,
Npu 3TOM EeC/IU CMOHTaHHas 6epeMeHHOCTb He HacTynaet
B TeYeHMe KaneHpapHoro roaa, TpebyeTcs cBoeBpeMeHHoe
HanpaB/eHWe K CreuuanucTy no penpoayKTMBHOW Meny-
unHe [13]. B cpegHecpoyHOi NepcneKkTMBE 3KOHOMMYECKU
LOCTYMHbIe 3KCMpecc-TecTbl MO3BOMAT MPOBOAUTH Moabop
WHAMBMOYaNbHOW Tepanuu Ha OCHOBE FeHeTUYecKoro npo-
dunsa naumenTku [14]. Takke K HacTosALEeMY BpeMeHH 0606-
LLIeHHbIE [LaHHble KIIMHUYECKUX Cy4aeB Cily4aiHoW Tepanum
MHrMbUTOpaMu GaKTopa HEKPO3a ONYXOJW Y MEHLLMH C NpU-
BbIYHOM NOTEpel 6epeMeHHOCTM LeMOHCTPUPYIOT 3P hEKTMB-
HOCTb AAHHOTO MEPCMeKTMBHOIO MoAXoAa W OTCYTCTBUE He-
bnaronpuaTHoro Bo3aelcTausa Ha nnog, [15].

BbiBOAbl

HocutenbctBo reHotuna T/T rewa TIr3 (C1234T), an-
nens C rena l7b (C3954T) u annena A B reHe Tnf (G238A)
YBE/MYMBAET PUCK BO3HUKHOBEHMS MHDULMPOBAHHOO BbIKM-
Oblllia, a HocuTesbeTBo reHotunoB T/T B reHe Nos3 (G894T),
redotuna C/T u/unu annens C B rexe TIr3 (C1234T), reHoTu-
nos C/T n T/T B rene /l1b (C3954T), a Tarxe reHotuna G/G u/
unm annena G reda Tnf (G-308A) He ucknoyaeT, HO 3Hauu-
Te/bHO CHUMAeT OTHOCUTENbHbIN PUCK Pa3BUTMSA MHDULMPO-
BaHHOM0 BbIKMABILLA.

AOMOTHUTENIbHAA UHOOPMALUA

UcTouHuk dmnaHcupoBaHus. OuHaHcMpoBaHWe AaHHoM pabo-
Tbl He MPOBOLAUNOC.

KoHdnukT unTepecoB. ABTOpbI AeKNapuUpyIOT OTCYTCTBUE SB-
HbIX W MOTEHLMabHbIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C Ny6-
JIMKALMEN HaCTosLLEeN CTaTbu.

JITnyeckas akcnepTu3a. [lpoBeaeHue nccnenoBannsa onobpe-
HO HE3aBMUCHUMbIM 3TH4eckUM KomuTeToM 000 «MepuumHcKme Tex-
Honorumx» (npotokon N2 14 ot 14.08.2021).

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEHHbINA BKAL
B MpOBeLEHWe WCCNefoBaHWA M MOATOTOBKY CTaTbW, MPOYM
1 0,06pnnn GuHanbHYK Bepcuio nepen, nybnvkaumen.
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nemManHuk 6apoHeta Bunnue: Matepuannl U3 ¢oHaa
oubnuoteku BoeHHo-MeAULMHCKON aKapeMUM

A.B. TopauneHko, C.A. MamaeBa

BoeHHo-MenunHcKas akapemus, CaHkT-lletepbypr, Poccus

Lenb cTaTbh — BBECTU B Hay4HbIA 060pOT ManonU3BeCcTHbIe PYKOMMUCHbIE MaTepuansl U3 dona 6ubnmotekn BoeHHo-Me-
OMUMHCKOW aKafleMuu, COAepIKalLe JOMOSHEHMs K GaKTaM bruorpadmm, TMHHOCTHBIM XapaKTepPUCTMKaM U 6lIM3KOMY OKpy-
YKEHW0 npe3npeHTa MeMKO-XMPYpPruveckon akaseMuu, Niemb-meamka Tpex uMnepatopoB 6apoHeta fAkoBa BacunbeBuya
Bunnue. B cTaTbe npefcTaBneHbl UCTOPUYECKME feTanu nepefaym B bubnnoteky BoeHHO-MeAMLMHCKON aKageMum JIMHHOTO
apxvBa cemeil Bunnme u Ptofib MOTOMKOM NPOCNaBNIEHHbIX MeAMKOB, TaNlaHT/IMBLIM XyA0XHUKOM MuxannoM AxoenesuyeM
Bunnue. MpuBoaatca parMeHTbl Nepenucky niaeMsiHHUKA OapoHeTa, ero MOSIHOrO TEe3KW U Takke neib-mepuka fAkosa
Bacunbesnya Bunnve — mnagwero (v 2-ro) ¢ WOTAAHACKUMM POACTBEHHUKAMW U JpY3bsMU, B KOTOPbIX, B YaCTHOCTH,
PaCKpbIBaTCA 0COBEHHOCTU MeanUMHCKOro 0bpa3oBanusa B Poccum B Hadane XIX B. HanucaHHble OT pyKW MO-aHrmMIACKN
Hepa3bopuvBLIM NOYepKOM NucbMa Mosioforo Bunnve noyty 100 nieT nponexkany B pykonucHoM GoHAE, Npexae yeM bnaro-
Japs yeunusiM bubnmnorpada ManuHbl MuxainoBHbl POCAIMK K HAM Obinio MpuBEYeHO BHUMaHWE CMeLManncToB, CNocobHbIX
X NPOYeCTb M MepeBecT. B cTaTbe M3naraloTca TakKe NoApobHOCTM Kapbepbl U IMYHON CyAbObI LOTNAHACKOr0 AOKTOpa
A1.B. Bunnue 2-ro Ha cnyx6e npu BenmkoM KHase Muxaune NaBnoBuye. 3atparuBaeTcs TeMa becnpeLieeHTHOro 3aBeLLaHus
bapoHeTta Bunnue o nepepaye Bcero HacneAcTBa s Leeit CTPOUTENLCTBA FPaMAaHCKONM 60/bHMLbI B NaMsATb BESIMKOIO
KHs38 Muxauna Nasnosuya.

KnioueBble cnoea: MeaH ®epopoBud Pionb; neitb-menunk; Meamko-xupyprideckas axagemus; Muxaun fkoenesuy
Bunnue; Muxaiinosckas 6onbHuua; dhoHL pykonucei bubanotekn BoeHHo-MeaMUMHCKOW akageMuu; AkoB BacunbeBuy
Bunnue; fikos Bacunbesuy Bunnue 2-i.
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The baronet’s nephew Willie: materials from the collection
of the library of the Military Medical Academy

Aleksandr V. Gordienko, Svetlana A. Mamaeva
Military Medical Academy, Saint Petersburg, Russia

The purpose of the article is to introduce into scientific circulation little-known handwritten materials from the library
of the Military Medical Academy, containing additions to the facts of the biography, personal characteristics and close circle
of the President of the Medical-Surgical Academy, the life physician of the three emperors, Baronet Yakov Vasilyevich Willie.
The article presents the historical details of the transfer of the personal archive of the Willie and Ruhl families to the library
of the Military Medical Academy by a descendant of famous doctors, a talented artist Mikhail Yakovlevich Willie. Fragments of
the correspondence of Willie's nephew — the full namesake and also the life physician Yakov Vasilyevich Willie Jr. (or 2") —
with Scottish relatives and friends are given, in which, in particular, the features of medical education in Russia at the be-
ginning of the 19 century are revealed. Handwritten in English in an illegible handwriting, the letters of young Willie lay
in the manuscript fund for almost 100 years before, thanks to the efforts of the bibliographer Galina Mikhailovna Roslik,
they were attracted to the attention of specialists who could read and translate them. The article also describes the details of
the career and personal fate of the Scottish doctor Ya.V. Willie Il in the Russian service, under Grand Duke Mikhail Pavlovich.
The topic of the unprecedented testament of Baronet Willie on the transfer of the entire inheritance for the construction of a civil
hospital in memory of Grand Duke Mikhail Pavlovich is touched upon.
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NCTOPUHECKVE CCTIEIOBAHA

B 06LLUMpHOI KONNEKUMM NAaTUHCKMX AMCCEPTaLIMIA, XpaHS-
Lelics B GpoHae bubnmotekn BoeHHO-MeaMLMHCKOW aKkape-
MWK, UMeeTCA AuccepTaums Ha cTeneHb JOKTOpa MeauLMHLI,
n3paHHas B 1816 r. B IamHbypre, noanucaHHas MMeHeM
flkoBa Bunnue (Jacobus Wylie)) — «De Hydrencephalo
Acuto» («Octpas rugpouedanus») [1]. Ha obnoxke KHurm
3acBMeTeNbCTBOBaH, NO-BUAMMOMY aBTOPOM, aKT ee fape-
HUA: «25 ceHTsbpsa 1818 r., Metepbypr». Ha TUTynbHOM nucte
MMeeTCa AapCTBEHHas Haanuck ¢ aBTorpadoM. o Hanuumio
LITaMna Mbl 1ef1aeM BbIBOJ, YTO MEPBOHAYaIbHO KHUMA Ha-
xogmnack B bubnuoteke 06LecTBa pycckux Bpayei (puc. 1).

3Ta HaxodKa MOCMYXWNna OTMPaBHOW TOYKOM NS MH-
TEPECHbIX pa3MbllLNeHNA M nouckoB. O4eBMOHO, 4T 3Ta
JuccepTaums He Morna NpUHaAnexartb MpocnaBieHHoMY
XMpYpry, NONIBEKa CTOSBLUEMY Y PY/si POCCUACKOW BOEHHOI
MeauumHbl, — fAkoBy Bacunbesuuy Bunnuve [2-4]. Xota oH
ponoM u3 LoTnaHamm n nonyuun obpasosaHue B 3auHbypre,
HO 3TO NpOM30LLI0 MHOro paHee. A K 1816 . oH faBHO bbin
MPU3HAHHBIM CMEeLManucToM, HenpeB3oMAeHHbIM MacTepoM
CBOEro Aena, Nieiib-MeAMKOM poCCUIMCKOro MMMepaTopecKoro
[Bopa 1 faxe bapoHeToM (puc. 2) [5].

Ha Tot MomeHT oH ke 10 neT Bo3rnaBnsn MeanLMHCKUIA
[enapTaMeHT BOEHHOr0 MMHUCTEPCTBA M Ha NMPOTSIKEHUU
8 net 6bin Npe3uaeHTOM MeAMKO-XMPYPruveckon akagemmu
(6, 71.

TaK ubsl e auccepTaums oKasanach B Hawmx pykax? 06-
paLLieHmre K MCTOpUW U K POA0CIIOBHOM 3HaMeHUTOro bapoHeTa
MO3BOJIANIO HaM HaUTK OTBET Ha 3T0T Bonpoc. B XXI B. He TaK
XOPOLLIO M3BECTHO, KaK B N03anpoLUioM, YTo y Nelib-Meanka
flkoBa BacunbeBnya Bunnuve 6bin NAEMAHHUK W NONHBINA ero
Te3Ka, TOXe CBA3aBLUMIA cBolo cyabdy ¢ Poccuein' (puc. 3).

ko Bacunbesuy Bunnue 2-i popuncsa B 1794 r. 8 [lanau
(Dundee, Scotland) B ceMbe Yunbsma Yainm (William Wylie)
u ero cynpyrv 3uH Canopt (Ann Suport). 3aBeplums B 1816 T.
0bpa3oBaHMe Ha MeMUMHCKOM daKynbTeTe JAMHOYPrcKoro
yHuBepcuTeTa, B Mae 1817 r. oH npuexan B Poccuto «Ha noB-
JI0 CYACTbA M YMHOB», KaK MOCTYMaau B TO BpeMS MHOTMe
MHOCTPaHHbIe CMELManuCTbl, NOA KPbio CBOEro UMEHUTOrO
IAK0LKK [8].

Mo cyacTiMBOMY CTEYEHWH OBCTOATENbCTB, Mbl 3Ha-
€M 0 nepBbIX ropax ero npeboiBaHua B Poccum bykBanbHO
U3 nepsbix ycT. B pykonucHoM otgene 6ubnuotexkn Boek-
HO-MeAMLIMHCKON aKafieMun XpaHsatcs 43 nucbMa fkoBa,
HanMcaHHbIX UM B nepuog, ¢ Mas 1817-ro no asryct 1818 .
LIOTNAHACKMM POACTBEHHUKAM U Apy3bsaMm [9].

fkoB Bunnue 2-i nogpobHO onmMcbiBaeT CBOM NepBble
Luary Ha NyTu K YCNeLLHOW Kapbepe B POCCUACKON MeULIMHE.
/3 nucbMa ot 16 mions 1817 r. Mbl y3HaeM, YTo OH «cpan Bce
3K3aMeHbl U MONY4YM NOATBEPMKAEHUE MECTHOW aKaLemMuw
Ha MO 3AMHBYPrCKMIA AUNNOM [OKTOpa, a TakKe noayyun
0T Hee eLLe 0AWH AUN0M, SBMIAIOLMIACA BTOPbIM N0 BaXKHO-
CTU U3 TeX, KOTOPble OHM MOTYT BblAaBaTh (MOTOMY YTO Y HUX

1 o o
B ctatbe Al.B. Bunnue-ctapiumii (nu 1-i) 0603HayeH Kak fA.B. Bun-
nve 6e3 paclMGPOBKM MOCNe WMMEHU, @ €ro MAEeMAHHUK — KaK
fl.B. Bunnue 2-i.
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Puc. 1. TuTynbHbIM UCT M 0bnoxKa aucceptaunm . Bunmue
(J. Wylie) n3 donaa bubnmotekn BoeHHO-MeaMUMHCKONM aKafeMum

Puc. 2. fkos Bacunbesuy Bunnue — craplumii. Moptpet paborthl
M.A. 3uun, KoHew, 1840 — Havano 1850 rr.

Puc. 3. Akos Bacunbesuy Bunnve (James (unm Jacobus) Wylie) —
mnagLwmit. Moptpet padotbl B.®. TuMMa

30eCb eCTb HECKOSIbKO CTEMEHEN) M KOTOpbIA HUKTO He Mo-
XKET MOMyYuTb, NMOKa He NpoBeAeT TPU KPyrHble OnepaLu
Ha XXMBOM nauueHTe. S cAan Bce 3K3aMeHbl Ha 3T0 3BaHWe
W HafleKCh, YTO CO BPEMEHeM CMory nosly4muThb ero. OHo bbino
BBEEHO [Afel, KOrAa OH CTan pyKoBoauTb MeauUMHCKOM
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KOSINervei, 1 MHe KaXKeTcs, 4To HA OAMH eBPONENCKUN YHU-
BEPCUTET He MOXKET 3TOro CAenatb. 310 06beanHeHHoe 3Ba-
HWe [OKTOpa MeauumHbl 1 xupyprim» [10, c. 17].

[lanee oH NMLET 0 CTPOroCTM W Cepbe3HOCTW MpoLemy-
pbl POCCUIACKOW Hay4HOi aTTecTaummu: «MeHs 3Kk3aMeHoBanu
WecTHaauaTb nNpodeccopoB, M 3K3aMeHbl MPOLOMIKAIUCh
[Ba [HS... HUKTO He mMeeT npaBa UMeTb BpauebHylo wu
XMpYPruYecKyto NpaKTUKy WK Aaxe NpoAaBaTh NEKapCTBa,
He C[1aB 3K3aMeHbl B akafieMuu... [laxe caMble NpoCcTpaHHble
XapaKTepPUCTUKM 0 KBaNMMUKaLMM OT CaMbIX U3BECTHBIX MHO-
CTPaHHbIX YHUBEPCUTETOB He YA0BNETBOPAIOT UX. OHK AOMK-
Hbl ObITb 06s3aTenbHO U3 MMeTtepbyprckon unm MocKoBCKOM
akagemum» [10, c. 17].

lNeMAHHUK B MUCbMEe K CBOEMY Apyry 00cTosTenbHO
XapaKTepuU3yeT COCTOSIHME MeAMLMHCKOro 06pa3oBaHus
B Poccun 1 ponb B 3TOM CBOEro AA4M, KaK OH €€ BUOMT.
OH yTBeEpxaaeT, yTto B Poccum Al MHOCTpaHLEB MUHOBaU
BpeMeHa NIerKOAOCTYMHbIX U BNecTAMX KapbepHbIX BO3-
MOXHOCTEeW, MO KpalHel Mepe 4YTO KacaeTcs MeavuMHb
W XUPYPruM, MOCKONIbKY COBCTBEHHbIE POCCHMWCKAs HayKa
1 obpa3soBaHue 3a nocnegHue 20 neT CUIbHO NPOLABUHYUCH.
I no npusHaHwio Tex, ¢ KeM eMy MpUXOAUNOCh 0bLLaThes, He-
COMHEeHHasi 3acnyra B 3TOM NpuHaLnexuT asane. «OH Ha cBoil
MaHep Co3Aan MeAuUMHCKYyto cnyxby. Mo-HoBoMy npeobpa-
30Bas1 aKafleMuIo, Fe CTYAEHTbI UBYT U 0byyatoTcs 3a cuet
“MMepaTopa U rAe OHM LOMMKHbI YYUTHCA U COBEPLUEHCTBO-
BaTbCs UM ybupaTbca BOCBOACK; CO3AaN HECKOJBKO HOBbIX
NpodeccopcKux LOMKHOCTEN, BCe U3 KOTOPbIX OblK 3aHATI
nofbMU BonbLLMX cnocobHOCTEN... OH Jobunca NpuBuUnerui
ans akagemun» [10, c. 19].

Bunnue 2-n nuwet gpyry, 4To ero Asas BecbMa ropa
LOCTUEHUAMM POCCUIACKOI MeULMHBI U CBOUMM COOCTBEH-
HbIMW, U NPUBOAMT €ro cnoBa: «Bbl — aHrnmiickue xvpyp-
M, — FOBOPWJI OH MHe He pa3, — cuuTaeTe cebs besynpey-
HbIMW... M NONaraeTe, 4T0 PYCCKUe MeAMKM W XUPYPIY TOJbKO
HEMHOr0 NyyLUe, YeM MSICHUKY, HO, MPOBbIB 3[eCb HEAONTO,
Bbl MOMMETE CBOIO OLLMOKY... [lpuauTe B Moo aKapemuio, €3p,
MPO3K3aMeHyiTe Ha CBOW Bbibop loboro cTyaeHTa 1 BcKope
ybeauTech, YTo OHU 3HAKOT MO KpalHeN Mepe He MeHbLLE, YeM
CTyneHTbl B 3auHbypre, Mnasro unum B JloHgoHe» [10, c. 19].

Mocne ycneLwHoi caaym 3K3aMeHoB B MeuKo-xupypru-
YeCKOM aKagemun SKOB MONyuMn JMLEH3MI0 Ha BpayebHylo
MPaKTUKy M (BMAMMO, MO MPOTEKLMU AAAM) YUH KONMEeX-
CKOro COBETHWKA, Obi onpefeneH Ha cnyxby opauHaTopoM
leHepanbHoro cyxonytHoro rocnutans B CaHkT-lletepbypre.
OH nuwert oTuy 18 aBrycta 1818 r.: «<MHe nonaraeTcsa LOMUK
Mnpu rocnuTane, 04eHb ManeHbKUiA, HO 41 MeHS J0CTaTou-
HbI, M CONAAT B KA4ECTBE CIYrW, HO A LOMKEH caM Mebnu-
poBaTb CBOE unbe... [laa8 faput MHe dopMy, Lwnary u Bce
0CTanbHOe, YT, KaK fi MoHWUMalo, obonaetcs emy bonee YeMm
B 1200 pybnew» [11, c. 19]. A apyry oH c caMoMpoHMeN 1 Ha-
CMELLIMBOCTbH0 MONIoA0cTH coobLuaeT: «XoTenoch bbl, 4TobbI
Tbl yBUZEN MeHsA B opMe. boxke! Tbl Bbl MeHs He y3Han, TaKow
£ B Heli MKOH. Tpeyrosika — noxoxas Ha MHAENCKY Mupo-
ry; Wwnara, KOTopas MOXeT CNYMWTb BEPTENOM M0 60bLINM
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Npa3gHUKaM, X0TS 1 He 04eHb YA00HBIM U3-3a CBOEI AJIUHBI;
canoru. Mocnogm, nomunyii! Kakas napa canor! Co wnopamu
OJMHOI B mondyTa no KpainHei Mepe... A ecnm MHe fo6aBuTb
yepHble 6akeHbapabl U YCbl, TO A CTaHY MOXOXWUM Ha caMo-
ro oTbsBNeHHOro 6aHauTa Ha cnyxbe ero MMNepaTopcKoro
Benmyectsar [11, c. 20].

Bckope nocne npuespa B Poccuto toHbIN WoTnaHAaeL cTan
MMEHOBATbCA Ha PYCCKUA MaHep SIKoBoM BacunbeBuyem
Bunnne’, oH npunaran 6oniblume YCunms, YTobbl Kak MOMHO
BbicTpee 0CBOUTL PYCCKUIA A3bIK.

BpauebHas npaktuka B CyxonyTHOM rocnuTane nomora-
na MON0J0MY [IOKTOpPY HaKaniuBaTb He0BX0AMMbIW OMbIT:
«...MEHSl MOBbICUNM A0 AOJIKHOCTU onepaTopa B 60/bLIOM
rocnutane, roe y MeHs HaxXoAATCA OKOMO TpeX Thicsy 6oMb-
HbIX 1 rfe A Mory Aenatb NouyTH BCe, KpOMe aMnyTaLum ro-
NOBbI U NpUAenbiBaHusA HoBoW...» [11, ¢. 27]; peako npoxo-
[VT [eHb, KOria He NMPoBOXY KaKylo-nunbo obLuyto onepaumio,
a 334acTylo U HECKONBKO, 1 KaAas U3 HAX 40 CUX nop npo-
Lunia ynayHo u 6e3 cMepTenbHOro MCX0A4a, TaK YTo 5 Mory bes
ocoboro pucKa cKasaTb, YT0 3a 3T LUECTb MecsiLieB A caenan
BonbLue onepauui, 4eM Bce Balum xupyprv B [JaHau caenanm,
HaBepHOe, 3a BCto UX XM3Hb» [11, c. 26].

Kapbepa fkoBa pa3BuBanacb CTPeMUTENbHO: C MapTa
1820 r. oH y»Xe cocToAN CTaplmMM [LOKTOpoM [BapaencKon
KaBanepuu, B 1821 r. — HaBOPHbII COBETHUK, B 1823 1. —
MHCMEKTOP 1a3apeToB MEXOTHBIX MOJIKOB rBapauM.

B mapTe 1824 r. 0H Ha3HayYeH IMYHBIM BPa4oM BESIMKOIO
KHA3A Muxauna MaBnoBuya (puc. 4) n ero cynpyrv BeNMKoM
KHArMHK EneHbl MaBnoBHbI ¢ 0AHOBPEMEHHBIM UCTIONHEHWEM
LOJTKHOCTU AMBU3MOHHOTO [JOKTOpA N0 apTUIIepUy.

ConpoBopaas CBOEro MOKPOBMTENS BO BCEX MOE3[KaX
U BOEHHbIX Moxoaax, IKoB BacunbeBudy npuHMMan yvactue
B boeBbIx aencTBuax Pyccko-Typeuron BoiiHbl 1828-1829 rr.

2 BonbWMHCTBO UCTOPUKOB YMOMMWHAIOT O BTOPOM KpeLieHWUn
fl.B. Bunnue 2-ro, 4to ABNAETCA He COBCEM KOPPeKTHbIM. U 1-i,
n 2-n Bunnue ncnoBepoBanu [0 KOHUA AHEN aHT/IMKAHCKYIO Bepy,
M npax ux 6bin NpeaaH 3eme Ha UX BTOPOM poaMHE Ha NOTePaHCKUX
KnagbuiLax no COOTBETCTBYIOLMM 06pAaaM. BaHas noaTeepaaioLLan
[leTanb COCTOMT B TOM, 4To BonkoBckoe u CMoneHckoe Knaobuiia go-
peBofioLMOHHOro leTepbypra cocToAnM M3 AByX YacTei: npaBoCniaB-
HOM W NloTepaHCKoW (ANA MHOCNaBHBIX KoHbeccuit). CnepyeT oTMETUTD,
4To 3TOT (aKT [0 HACTYN/MEHWA 3N0XM BepoTepnuMocTu B Poccuickon
UMMEPUM CUUTAICA MO KpalHel Mepe My}KecTBEHHbIM, TaK KaK ABUraTbCA
Mo cnyxebHoM necTHuue 6bino ropas3ao buicTpee, NPUHAB NPaBOC/IABHYO
Bepy. TaKe BaHo, uto f.B. Bunnue, 4ocTUrHyB HebbiBanbix KapbepHbIX
BbICOT, ABMANCA NPABOCNABHLIM XPaMOCTPOMTENIEM HE TO/IbKO B CBOEM
fetmwe — UMXA, kotopbiM ynpasnsan 30 net (xpaM-naMATHUK BO MMA
CMoneHcKoi borueit Matepu), HO M Ha CBOM [eHbIV U BO MMA CBOE No-
/e CMepTU MOCTPOMA KNMHWUYECKYI0 60/bHULLY € LeHTpabHOW AOMUHAH-
TOI — ApXaHrenoM1xainnoBckuM xpamoM. 0ba xpaMa B HacTosLLee BpeMs
HaX0AATCA B TeX e 3[4aHuAX, rae 6bIn ocBALLEHbI, 0HAKO Pa3opeHbl
U CYLLLECTBEHHO NepecTpoeHsl (GorocnyeHus He npoBoaATcA). MoapobHo
0 MPOLL/IOM M HacTOALLEM XPaMoB, CBA3aHHbIX C MMeHeM fl.B. Bunnue,
MOKHO 03HaKOMWTLCA B M3aaHusAx: [opameHko A.B. [lyxoHoe Hacnesme
MMnepatopcKoi BoeHHo-MeauumHcKon akagemun. Cl6.: Ouaow, 2018.
C. 70-75; l'opavenko A.B. Xpam Muxanna apxaHrena npu MuxamnoscKkomn
KAMHWYeCKoi bonbHULe 6apoHeTa Bunnue. B KH.: MuxaiinoBcKas KNuHK-
yeckan 6onbHMUa bapoHeta Bunnue (K 140-netuio ocHoBaHus 6onbHK-
ubl) / Mop, pep. B.B. TeipeHko. CM6.: BMepgA, 2013. C. 89-94.
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Puc. 4. TlopTper Benukoro KHa3s Mwuxauna [laBnoBuva.
Xya. ®. Kptorep, Hauano 1830-x rr.

n Monbckoi Kamnawmm 1831 r. [12]. Bo Bpems BusuTa
B 1843 r. Benukoro KHa3a Muxauna [laBnoBuya B AHIAMIO
ero nienb-menuK 6bin Bo3BeAEH 4 HOABPSA IMYHO KOPONeBon
BukTopuen B focTomHCTBO c3apa [8].

B cenTabpe 1830 r. oH xeHuncs Ha Bepe MBaHoBHe Piosib,
[ouepn neib-meamka Meana ®epoposuya Prons’ (puc. 5)
[13]. B ceMbe bbino Tpu aodepu — AHHa, EneHa u Xpuctu-
Ha — W cbiH Muxaun.

fkoB Bacunbesuy Bunnue 2-i Haxoamncs Ha pyccKoi Bo-
€HHO-MeULMHCKOI cnyxbe B obLiei cnoxHoctn 33 roaa,
U3 HUX 24 — npm ocobe ero MMNepaTopcKoro BbICOYECTBA
BEJIMKOr0 KHA3s. Muxaun [MaBnosuy ymep B 1849 r. flkos
BacunbeBny HeHaMHOro ero mepexun — cKoHyanca 9 ok-
1A6ps 1850 r. B CaHkT-lleTepbypre B Bo3pacTe 56 net. Mo-
runa Bunnue 2-ro Ha CMonieHCKOM NioTepaHCKoOM Knapbuue
B HacTosLLee BpeMs 3abpoLueHa ¥ HaXOAMTCS B NaYeBHOM
coctosHuu. [upamMmupa pyxHyna, OCHOBaHMe MNbefecTa-
na nepeKoLUeHo, Knagka dyHaameHTa npocena (puc. 6).
CaM naMATHUK, CyaA No NONYCTEPTON HAANUCH, COOPYXEH M-
[JVMBEHWEM POAHOro bpaTa yconLuero — CaHKT-neTepbyprekoro
1-# runbamm Kynua Eropa Bacunbesuya Bunnme [14].

B 1817 r. TonbKo 4TO NpMOLIBLUMIA B YyXKYH0 CTpaHy, afan-
TUPYIOLLMIACA K POCCUMCKUM peanuaM fAKOB mucan CBOeN

* Man O®epnoposuy (Morax 'eopr) Pionb (1768-1846) — noktop Me-
LWMUVMHBI U XUPYPrUK, NPUABOPHBIN XMPYPT, Ne6-MeayK Npu UMnepaTpu-
ue Mapun OenopoBHe, [eNCTBUATENbHBINA TalHbIA COBETHWUK W KaBanep,
VHCMEKTOP MeMLIMHCKON HacTy ee yuperaeHnid. BHec kanutan anA Bbi-
[la4n MpOLIEHTOB NYYLUIMM YYEHWKaM, BbIMYCKaeMbIM U3 (enbALLepcKoi
LKonbl. /1306pen 0cobeHHyI0 MCKYCCTBEHHYIO HOrY U HaneyaTan «(DapMa-
Konelo ANA pyKoBoACTBa Bpavam» (1824). BHec 6onbLuoi BKNag, B 4eno
OpraHu3auum NcuXmuaTpuyeckmx KnnHuk B CaukT-lletepbypre. Paspa-
6oTan ycTaB 06pa3LioBoit KnnHKKM (1832), 3aHUMarncs BoNpocoM cTaTtu-
CTMKM YManuLUEeHHbIX, U34an KHUry «OnbIT cTaTucTMyeckoro 0603peHus
0 YMCNe 0LEPHUMBIX PasHbIMY AyLUEBHBIMU Heflyramu B Poccumy» (1840).
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Puc. 5. MMopTpeT MBaHa ®epoposuya Prons. Xya. U.B. JlydaHuHos,
1824 .

cectpe [xeccu: «f M3 Bcex cun cTapatocb cAenatb U3 cebs
pycckoro. 370 xopowlee npasuno: «Korga Tol B PuMe, Beau
cebs Kak puMnsaHuH». W 4 cTapalocb BNOSIHE OTBETCTBEHHO
MPOHUKHYTbCS BCEMU 0CODEHHOCTAMM <pyCCKUX> JIOAEN U Nne-
PEHATb BCe MX 00bI4au M NpUBLIYKW. 3a KOPOTKOE BPEMS 5l Ha-
[El0Ch CTaTb 04YeHb pecnekTabenbHbIM pycckum» [11, ¢. 23].
MonBoas utor xu3nm AxoBa Bacunbesuya Bunnue-mnag-
LLEro, MoXHO CMeJ1o YTBEePKAaTb, YTO eMy 3TO BMOJIHE YAa-
nocb — OH 06pen B Poccum BTOpYIo poaMHY, KOTOPOW CyMuN
BEpPOW ¥ NpaBaoM.

KapbepHble poctvkenns Akosa BacunbeBuya Bunnme 2-ro
BECbMa BHYLUMTESbHbI: MOYETHbIN Neib-MeanK, AenCcTBU-
TEJIbHbIN CTaTCKUN COBETHUK, NaBHbIA Bpay BOEHHbIX y4eb-
HbIX 3aBefEHUI.

BreyaTnseT CNMCOK ero Harpag, W He TOJIbKO POCCHIA-
ckux: opaeH Ceatoro Bnagumumpa 4-n ctenenn, CesiToro
Bnapumupa 3-1 ctenenu (1831 r.) u CeATon AHHbI 2-11 CTe-
neHu, npycckuit opaeH KpacHoro Opna (Roter Adlerorden)
2-it cTeneHu, bageHckuii opaeH LlepuHreHckoro Jlbea (vom
Zahringer Lowen), caBoickuin opaeH CeaTbix MaBpukus

Puc. 6. Hagrpobue Ha Morune A.B. Bunnue 2-ro
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Puc. 7. 3panve Mwuxaiinosckoit 6onbHuubl GapoHeTa Bunnue,
Hayano XX Beka

u Jasapsa (Ordine dei Santi Maurizio e Lazzaro), a Takxe
Mefanm — «3a pyccKo-Typeukyw BonHy 1828-1829 rr.»
1 «3a B3sTMe Bapwasbi» [8].

flkoB Bunnue 2-i bbin ponrue ropbl Nienb-MeankoM
BEJIMKOT0 KHA3A Muxamna [MaBnoBuya u cbiHa CBOero, po-
ameiuerocs B 1838 r., HasBan ero MMeHeM, BUAMMO, B 3HaK
MOYTEHWUS U MPU3HATENIbHOCTU BLICOKOMY MOKPOBUTENH.
B 3TOM HeT Huyero HeobblyHOro. A BOT ocobas ayLueBHas
NpUBSA3aHHOCTb K ero BoicovecTBy Muxamny [MaBnosudy Po-
MaHOBY He TOJIbKO NIEMSAHHUKA, HO U Asnu Bunnve octaetcs
3aragKoii ans notoMkoB. baponet A.B. Bunnue, xenas octa-
BUTb 0 cebe mamsaTb, B 3HaK CBOEW NpuBA3aHHOCTW K Poc-
CMM, CBOEMYy BTOpPOMY OTEYecTBY, M ryboyalilieil npusHa-
TENbHOCTU K aBryCTEMLUMM MOHapXaM, «LUeJpoTaM KoTopbiX
OH 0053aH BCEM CBOMM COCTOSIHMEM», 3aBeluan nepefartb
CBOE HEMajioe Hacnie[cTBO Ha «YCTPOWCTBO OoroyrofHo-
ro 3aBefleHus, KOTOpoe Obl HOCWIO Eero UMsA», a UMEHHO
BonbHMLbl ans 6eaHbix [15]. MpoumTpyeM [LOCHOBHO CTPOKM
3aBelLaHns, coctaBneHHoro B 1852 1., KaK OHU NMpuBedeHbI
B uctopuyeckom oyepke I.I. CkopuueHko: «Bce ero asuxumoe
W HeJBMXVMOE MMYLLECTBO NPOAaTh U BbIPYUYEHHbIE C HErO
[LEeHbr, a paBHO KanuTan B baHKoBbIX bunetax, eMy npuHaane-
KaLLKX, pa3aenuTb Ha AeCTb PaBHbIX YacTel, U3 KoTopbix 2/10
ynotpebuTb Ha norpebeHme ero, Ha YCTPOUCTBO HaarpobHoro
NaMATHUKA U Ha [iena 6naroTBopUTeNbHbIE MO YCMOTPEHUIO €ro
[JylLenpuKas4muKos, a 8/10 Ha ycTpolicTeo boroyroAHoro 3aee-
[LEeHus, KOTopoe Hocuno Bkl ero UMsi». B fononHeHue K aTomy
3aBeLLaHuio Bunnue Bbipasun xenanue, Ytobbl 3T0 3aBefeHNe
BbIN0 rpaXKAAHCKONM 6OSIbHULIEN M B MaMATb BESIMKOTO KHS3S
Muxauna aBnoBu4a MMeHoBanock «b6onbHMLEe0 CB. ApxaHre-
na Muxauna, yupexxaeHHoto bapoHeTom Bunnme» [16, c. 107].
[PUHATO CuYMTaTb, YTO apXUTEKTYpPHasA hopMa MuxaitnoBCKo
BonbHMLBI (puc. 7) HanoMuHaeT byksy W, Ho Beb 0HOBpe-
MEHHO 3T0 U M, 3aBUCHT OT TOrO, KaK NMOCMOTPETb C BbICOTHI
nTuybero noneta. [Moyemy ansa cembn Bunnme Tak MHoro 3Ha-
Ynn BeSMKMIN KHA3b? OQHaKO BeAb M BHYYaTOro nieMAHHUKA
Bunnue, noteHumanbHoro HacnefHuKa bapoHeTa, ToXe 3Ba-
m Muxamn... CMoXeT nn KTo pasrafatb 3Ty TaiHy?

lMonbiTaeMcs U3NOXKUTb CBOE MPeSMosoKeHne, He Mnpe-
TeHAytoLLee Ha BceobbeMNOLLMIA 0XBaT Bonpoca. Peub uaer,
KOHEYHO e, He 0 QopManbHbIX B3aUMOOTHOLLEHMSAX
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«MPUABOPHBLIA Bpay — BEHLEHOCHBIA MaUMEHT», KOTopble
LECTBUTENBHO MHOTAA MOrYT nepepactaTb B Kpenkue apy-
JKeCKMe OTHOLLEHWS.. XOpOLUO M3BECTHO M 3adMKCMpOBaHO
UCTOPUKAMK «TEMNIOX/AfHoe» OTHOLIEHWE OOJNbLUMHCTBA
PoMaHoBbIX K MefuUMHe B LieNOM M WX JleyalluM BpayaM
B yactHocTu. CywlecToBaBLias lpuaBopHas MeaMLMHCKas
YacTb, BXOAMBLLUAS B MUHUCTEPCTBO MMNEPATOPCKOro ABOPA,
De3ycnoBHO, XOpoLLIO 3Hana CBOE Aeno U 6e3yKOpU3HEHHO
UCMONHANA CBOW YETKO 04epyeHHbld dyHKumoHan. OpHa-
Ko aKT ocTaeTcs aKTOM: M0 COBEPLUEHHO HenpeaBueH-
HbIM 06CTOATENbCTBAM MOTYT MepeceKaTbCs MU3HEHHbIE
nyTH, Kasanocb bbl, BHELUHE 0YeHb pasHbIX, HO, TEM He Me-
Hee, 04eHb BNM3KMX MO AyXy M MO OTHOLLUEHWUIO K Jeny -
[eii. bamskux He Mo KpoBM, He Mo Bepe, He Mo npodeccuy,
He 10 BO3pacTy W He MHOXECTBY APYrUX Ha NepBblid B3rNag,
KaKyLLMXCA (HaLLe TONMbKO KaxyLumxcs) obetostenscrs. Mpu-
MEHUTESIbHO K reposiM HaLLero noBecTBOBaHMA CleayeT 0T-
MeTUTb, YTO 06a: 1 NOPAUPOPOAHBIN BEMKWI KHA3b Poccuii-
CKOM uMnepium, 1 bapoHeT TyMaHHoro AnbbuoHa — sBnsnch
Mo CyTU 0TLLaMKU-0CHOBATENIAIMU ABYX PAAOM PaCcrofIOMKEHHbIX
rpazfoobpasylowmx «Ky3HWL» CTONMLBI UMMEpUM: MeULIMH-
CKOW W apTunnepuiickoid. IMeHHO 3a cyeT UX paBHOBE/IMKOTO
BNOXEHUS CBOMX 3HEPTUMW, TanaHTa, MOMHOMEHHOTO Ha MX
BnaropoACTBO M UCKIIUMUTENBHOCTB, Db B Havane nosa-
MPOLLSIOro BeKa 3apoXAeHbl M AOLWM [0 Cero [HA B CBO-
e cnase U cune BoeHHo-MeanumHckas (1798) n Aptunne-
puickas (1820) akapemuu. HecnoxHo npeanonoxuts, YTo
BpayebHoe OKOpMIIeHMe BENMKOro KHA3A bapoHeT Bunnme
MOr 0BEPUTb TOJIbKO CaMOMy NpefaHHOMY ML U3 CBOEro
OKPYEHUS!, @ UMEHHO MNeMAHHUKY — Bunnue 2-my (npu
OTCYTCTBUM CBOMX JETeN MNEMSHHUKM NpuobpeTaroT cTaTyc
POAHbIX CbiHOBeM). Ho ocTaeTtca becnpeuefeHTHbIM Mo-
CMepTHOe pacrnopsikeHue, a rnaBHOe — YBEKOBEUYMBaHWE
MMEHW BEJIMKOr0 KHA3A aKKypaT co CBOUM HapOHETCKUM TH-
TY/I0M B Ha3BaHWM CO3AaHHbIX UM BESIMKONENHbIX 3[aHUA,
YTO M CerofHs, Mo MpoLUECTBUAW MOYTOpa BEKOB, UCMPaBHO
cnyxar Hawemy OtevecTsy’. JlioBomMbITHAa peMHKapHaLus
B Ha3BaHMAX OKOPMIIIEMbIX BEJIMKUM KHSA3eM 1 HapoHeToM
YUPEKAEHWUI Mocse CMeHbl 3Nox HakaHyHe XXI B. Tak, moutu
TpuaLaTh feT Hasaa (1995 r.) B Lensx Bo3poXKAEeHNUS UCTOPHU-
YecKuX Tpaamumi PoccuidcKoi apMum 1 B cBsA3u co 175-netu-
eM co [1HA 0bpa3oBaHus BoeHHas apTunnepuiickas akagemus
umenn M.M. KanuHuHa nepemMeHoBaHa B MuxaiinoBcKyto

‘ bapoHeT Bunnve u3-3a cBoero 6e33aBeTHOro cyeHua Poccum
1 NPaKTUYECKM HENPEepbIBHOMO Y4acTMA B BOWHAX nepBov nonoBuHbl XIX B.
[0 KOHLLA YKM3HM TaK 1 He 063aBencA ceMbeil. banwaniumm no gyxy cum-
Tan BeNMKOro KHA3A Muxauna MaBnoBuya — «iyullero cBoero Apyran.
CM.: YncroBuy A.A. TIaMATHUK QOKTOPY MeAMLMHBI U XVMPYPruu, Lei-
CTBUTENIbHOMY TalHOMY COBETHWKY, bapoHeTy flkoBy BacunbeBuuy
Bmmgie. CM6.: Tunorpadus fA. Tpes, 1860. C. 39.

Ha 3aBeLLaHHylo cyMMy 6apoHeTa 6bInv MOCTPOEHbI U COAEpHKa-
ek 1o 1917 r. MuxaiinoBckan KnuHUYecKan bonbHuua bapoHeTa Bun-
Nne C LepKoBblo ApxaHrena Muxauna; GoHTaH «[urues»; Kunon gom
npy MuxainnoBcKoi 60bHMLIE M YacOBHS; caf U ckBep MuxaiinoBcKow
60MbHULLBI; aKyLLIEPCKO-TMHEKONMOrMYeckan KianHUKa bapoHeTa Bunnue.
Bce 31 wepeBpbl KYNbTYPHOTO HAacNeama U NOHbIHE UCTIPABHO CRyMKat
HblHeLLUHe BoeHHO-MeANLMHCKON akageMuu.
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apTUnnepuiickylo akafemuio’. Mo MHEHWI0 aBTOPOB, 3TO
cobbITE — CBULETENLCTBO HE TOJBKO He3bibNeMOi CBA3M
BPEMEH, HO W, [NTaBHOE, TOPXKECTBO MCTOPUYECKOM CripaBes-
JIBOCTM MO OTHOLLEHMIO K BENIMKOMY KHA3to Muxawny lasno-
Buuy. bonee oTCpPOYEHHBIM BLIFISIANT 3TO TOPXKECTBO MO OT-
HOLLIEHWIO K Hacneauio bapoHeTa Bunnve: co3gaqHoe no ero
[LYXOBHOMY 3aBELLaHMI0, HA €ro AeHbr U Ha3BaHHOE B €ro
yecTb yupexaeHne (MuxainoBckas KnMHUYecKas bonbHMLA
bapoHeTa Bunnue) elue TonbKo XAeT BO3BPALLEHUS Ha CBOVA
(acap MCTOpMYECKOr0 HaUMeHOBaHMS, NPOCYLLECTBOBABLLEN0
Ha HeM 10 1917 r. u nerko YuTaeMoe Ha LOPeBOIOLMOHHBIX
tdoTorpadmax. YyTb MHaue cnoxunacb cyabba 6pOH30BbIX
NaMATHUKOB B MX YeCTb: MepernnaBieH efUHCTBEHHBIA Mo-
HYMEHT B YeCTb BEJIMKOrO KHA38 Muxauna MaBnoBuya nepe
3HaMEHUTBLIM Ha BECb MUP VIKEBCKUM OpYKENHbIM 3aBOLOM;
nepeMeLLeH Ha 3aaBopku BMA (c rnas gonoit — u3 cepaua
BOH), NaMATHUK 0apoHeTy Bunive, nouty BeK yKpalLaBLUMiA
napafHbIi KypLOHep ero AeTua. Y aBTopoB MOYTU HET Co-
MHEHWI, 4YTO MO MPOLLECTBUM BpeMeHM byeT BOCCO3AaH Nna-
MSATHWK Nepej, OpYXenHbIM 3aBOJ0M U BEPHETCA U3 CChUTKY
Ha CBOE 3aKOHHOE MeCTO, COTNacHO [1yX0BHOMY 3aBelLiaHmio’,
NaMATHWK 04HOMY U3 0TLIOB-0CHOBaTenein Alma Mater bapo-
HeTy Bunnue.

ApxuBHble MaTepuanbl, Ha KOTOpbIE OMMPAOTCS aBTOPbI
cTaTbu, onybiMKoBaHHOW B «AnbMaHaxe UCTOpUW Meauuu-
Hbl», B HECKOJIbKO MHOW NIIOCKOCTU NPOMBAKOT CBET Ha 06-
CTOSATENBCTBA, CBA3aHHbIE C 3aBellaHueM bapoHeTa Bunnme.
MpuseneM umtaty u3 nucbMa M.A. Bunnve B.B. MawyTuny,
AatupoBaHHoro 1899 r.: «MHe bbino neT AeBsATh, KOraa Mex-
Ly bapoHeToM 1 MouM 0TLOM Npou3oLLen NpUCKOpOHbIN pas-
nap. PasrHeBaHHbI Ha Moero poautens, flkos Bacunbesuy
Bpocun B OroHb MOLMMCAHHOE YXE UM [YXOBHOE 3aBella-
HWe, KOTOPbIM  3HAUMUSICA er0 eAMHCTBEHHLIM HACNeLHUKOM
(MailopaTHbIM), M HanMcan opyroe, 3aBeLLas BCe CBOE OrpoM-
Hoe cocTosHMe (KOO IBYX MUNTIMOHOB) HA MPEKPACHYIO U Bbl-
COKO MOJIe3HYH KITMHUKY ero UMeHu... B To BpeMs s He noHu-
Man 3Ha4yeHust 3TUX COBbITMIA, HO W Tenepb B CEpALE CBOEM
He HaxoXy A Xymnbl K NaMATU [efia MOEero, HampoTuB, f ee
BbICOKO YTy W FOPXYCb €LMHCTBEHHbIM [JOCTaBLUMMCH MHE
OT Hero HacneaueM, ero cnaBHbIM UMeHeM...» [17, c. 356-357].

: YKa3 Mpeangenta PO N2 1154 ot 17 HoAbpa 1995 T.

Mof HblHE HaXOAALLMMCA Ha MecTe MaMATHUKA bapoHeTy Bunnve
PoHTaHOM «[MrmenA» ocTaeTcA 3aKnNagHaA [OCKa, MONOMEHHaA PYKoW
npe3ungenTa [1.A. ly6oB1LKOro, Co CrieAyIoLLIMM TEKCTOM (B COKpaLLLEHUN):
«B neto ot Poxkaecta XpuctoBa 1858-e B 29-11 feHb ABrycta Mecsua,
LapcToBaHusA e MMnepatopa AnekcaHgpa Broparo, Bo BpeMA ynpas-
nenwA <...> IMnepatopckoto MeanKo-Xupypruyeckoio AkageMuero gen-
CTBMTE/IbHOMO CTAaTCKOr0 COBETHMKaA [ly6oBULIKOrO, NOMOMKEHa CMA A0CKA
B OCHOBaHMe NaMATHWKA, COOpyeHHaro bbiBuemMy ¢ 1808 no 1838 rog
Mpe3naeHTy BbilLeHa3BaHHOM AKafieMUM, FIaBHOMY M0 apMUN MeLULIMH-
CKOMY MHCTEKTOPY, Nei6-MeAnKY, AeACTBUTENBHOMY TallHOMY COBETHUKY
6apoHeTy flkoBy Bacunbesuuy Bunnue, B 03HaMeHoBaHWe 3acnyr, OKa-
3aHHbIX MM N0 06pa30BaHMI0 Bpayei M YCTPOMCTBY MeAMLIMHCKON YacTu
B Poccuy; <...> M0 IYXOBHOMY 3ABELLIAHMIO EIQ (8bidesieHo asmopom);
no npoeKTy apxutekTopa LUTtakeHwHengepar. (TEKCT Ha 3aKknafHoON fo-
cKe mog namATHWK A. B. Bunnue HanevataH: Pycckuin uusanug. 1858.
3 HoAbps. C. 823.)
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B T0 Bpems Kak Bunnue-craplumii 3aBelan Becb Kanutan
Ha bnaroTeopuTeNbHbIE Lienu, BAoBa Bunnve-mnaawero Bepa
WBaHoBHa € YeTbIPbMA AETbMY, «OKa3aBLUKCh B TSKESIOM MaTe-
puanbHOM MONOXeHUW, 0TAana cbiHa <Muxauna> no gocTke-
HWM UM YeTbIpHaALIATUIETHEr0 BO3PacTa B A0BOJILHO MPECTUK-
Hyto LLkony rBapaefckux NoAnpanopLUVMKOB W KaBanepuicKux
toHKepoB» [18]. BblHyKAeHHbIN BNOCNEACTBMM HECTU BOEHHYH
Cy0y, K KOTOPOW He UCNbITbIBaN npu3saHus, Muxaun Bunnve
Haxo[un yTeLLeH e B MCKYCCTBe. ELLie B IOHOCTM OH BOSTBHOCTY-
LateneM nocellan AKafeMmio XyA0XecTB, a YAsA B OTCTaBKY,
MOSTHOCTbIO OTAANCA NtobumoMy fieny — musonmuck. OH MHOro
nyTeLLecTBOBa, NOMy4MN U3BeCTHOCTb B EBpone, B Poccun e
B 1868 . eMy Obino NpUCBOEHO 3BaHWE aKaeMUKa aKBapesib-
HOW JKMBOMMCY; OH ABNANCA LEVCTBUTENBHBIM UneHoM Akage-
MW XYL0XECTB, aKTMBHbIM YieHoM 06LLecTBa pyccKUX aKBa-
penucToB. OH, KaK W ero npegkw, bbin yoOCTOEH MOHapLLEV
MUnocTU: ero paboTbl NpuobpeTanu NI IMYHBIX KOMNEKUMIA
nMnepatopbl Anekcaugp Il v Hukonaii Il [19].

XapakTepHble ocobeHHocTn M.A. Bunaue ToHKO nogMeTvn
B CBOMX BOCMOMMHaHMSAX ckynbnTop W.A. TuHubypr’: «MHoro
JKU3HW 1 Becenbsa BHOCUI B 06LL,eCTBO BeYHO Hopbii 1 Bece-
nblii M.A. Bunnmne. 3T0T XyA0XKHMK, TMN BbIBLIETO BOEHHOIO,
BCErfa AepKancs no-AXeHTENbMEHCKM, CO BCEMM BEXJIMBO
u npocto. CTpacTHbIA NOKNOHHUK BCero GpaHLy3CKoro, OH
[0 TOHKocTen 3Han Mapwx» [20, c. 79].

B 1899 r., otMeuas cronetme BoeHHO-MeanLMHCKOI
aKafleMuu, Xenas MoYTUTb 3acnyru nepef 0Te4eCTBEHHON
BOEHHOM MeaunumMHoW bapoHeTa f1.B. Bunnue, KoTopbliii B Te-
yeHue TpUALATK NneT Bbin ee Npe3nLEHTOM, KOHbepeHLms
akajeMuu Harpaguna Muxauna Akoenesudya Bunnue, BHy-
4aToro NNeMsHHUKA U eAMHCTBEHHOIO €ro NOTOMKA, Harpys-
HbIM 3HaKOM, YYpeX[eHHbIM B NamATb 3Toro tobunes [17].
B 1901 r. 3a yyactne Bo BcemupHon BeicTaBke B [lapuxe
(1900) oH 6bin HarpaxaeH dpaHLy3ckuM opfeHoM [MoyeTHo-
ro nervoHa Kasanepcroro Kpecta’.

Muxaun Bunnue, nomumo npoyero, bbin CTpacTHLIM 61b-
nMoUIOM, YBREKancs KHWXKHBIM [efioM, bubnnorpadueit
n bubnuotexoBeseHneM. OH ABNANCA YIEHOM-0CHOBaTENEM
Pycckoro oblecTBa aesteneit neyatHoro Aena, rae B Teye-
HWe LIeCTU NeT COCTosN npeAceaateneM bubnuorpaduyeckoi
KOMUCCUYW; YNeHOM-0CHOBATENEM U UfieHoM coBeTa Pycckoro
obuiectBa 6ubNMOTEKOBEAEHUS; UneHOM coBeTa Pycckoro
cTeHorpaduyeckoro obulectsa. B mocnepHue roabl MHoro
paboTan Hap cUCTeMoW HaydHoM Bubamorpadmueckon Knac-
cMUKaLmK, Hafi HOBbIM METOLIOM CTeHOrpaduUpoBaHUA U Hap,
cocTaBneHneM pudMoBaHHoro cnosapsi. Cobpan cneupanbHyo
brbnmoTeKky no BonpocaM KHUroBeAeHUs M cTeHorpadum [18].

‘una. IMHU6Ypr — aBTop Haarpo6HOro mamATHWKa mpodeccopy
C.N. botkuHy Ha HoBoaesnubeM knapbuiue CaHkT-leTepbypra (HbiHe Ha-
XOAMTCA Ha TEPPUTOPUM MHPEKLIMOHHOM 60bHULLEI MMeHu C.I1. BoTkuHa).

«KaHuenapua, no npvkasy MuHuctpa MMnepatopckoro [leopa,
MMeeT YecTb yBeAOMUTb, 4To B 30 AeHb UionA cero rofa nocnefosanc
BbiCOYaliLLee COM3BO/EHME Ha NPUHATUE U HOLLEHWE AKaZLEMUKOM HUBO-
nucn Muxannom Bunnue noxanosanHoro emy dpaHtysckoro [loyeTHoro
nervoHa Kaeanepckoro Kpecta» (PTUA. ©. 789. On. 14. [i. 43. J1. 37).
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B utone 1910 r., Haxoasck B bpioccene, Muxaun Akoene-
BMY BHE3aMHO MOYYBCTBOBA CWJIbHOE HEAOMOraHue 1 bbin
BbIHYX(AeH 0bpatuTbes K BpadyaM. OfgHako Jaxe esponeid-
CKWe CBETUNA MeJMLMHbI He CMOIIM MOMOYb eMY, W OH Bbin
BbIHYX[,eH BepHyTbCA B [eTepbypr. B oTnnume ot cBomx oTua
W OSAM, OCTaBaBLUMXCS Ha CBOEW BTOPOM pOAMHe MpepcTa-
BUTENAMM aHTTIMKAHCKOI Bepbl ', M.Sl. Bunnme 6bin KpelueH
B NpaBOC/IaBHOM Bepe, MO3TOMY 1 YNoKouncs Ha BonkoBckoM
NpaBoCiaBHOM Knaabuuie'".

B 1908 r. M.Al. Bunnue nepepan B bubnmnoteky BoeHHo-
MeJMLIMHCKONM aKaleMuu LIeHHbIA apXMB: KOMUM MUCEM CBO-
ero otua flkoBa Bacunbesuya, cobpaHHble B 0HOM TOMYUKe
[9]; aHeBHUKM 1 nepenucky aeaa — W.@. Pions. HanncaHHble
OT PYKW NO-aHIIMACKU Hepa3bopuuBbIM MOYEPKOM MUCHbMA
monogoro Bunnue noutn 100 neT nponexanu B pykonuc-
HoM (OHAE, Npexae YeM bnarogapsa ycunmam bubnuorpada
aKkagemuyeckoil bubnuotekn anuHbl MuxannosHbl Pocivk
K HUM BbINIO NPUBJIEYEHO BHUMaHWE CMELMannCToB, cnocob-
HbIX MX MPOYeCTb M NepeBecTH. TaKoBbIMW OKa3anuch nepe-
BoauuK Opui MetpoBuy BoHpapeHKo, WUCTOpUK-apXMBUCT
Cepreit Hukonaesny Wckionb M UCTOPUK-obuTeNb GapoH
u3 Wotnanamm MNopaoH Keppy.

(OparMeHTbl MUCEM, He COAEpallne KOHbMAeHUManb-
HOW MHdopMaumu, bbinn onybnMKoBaHbl C KOMMEHTapUs-
mu H0.M1. boHpapeHKo B AByx HOMepax ypHana «Mctopus
Metepbypra» 3a 2002 r. [10, 11]. Ho, BuauMo, He nonamu
B M0J1e 3peHNs CMeLMannucToB No UCTOPUM BOEHHON Meay-
UMHbI. [lo oueHKe npeAcTaBuTeNe POCCUMCKON KyNbTypHOW
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3/MTbI, «ero MUCbMa, KOTOpble MOXHO Ha3BaTb JiUTepa-
TypHbIMM rpaBtopamu [letepbypra Hauana XIX B.», cTanu
«[IparoLeHHbIM CBUAETENLCTBOM 3noxu» [21]. Ho 3Tu nuck-
Ma He TONbKO COAEPIKAT JIMYHble BneyatieHns MOoAoro
LIOTNAHACKOr0 MUATPaHTa 0 POCCUICKON AeUCTBUTENBHOCTH,
He TOMbKO PUCYIOT HaM 3 GEeKTHble KapTUHbI MPUPOLHbIX
W apXWUTEKTYPHbIX AOCTOMHCTB [NeTepbypra, HO ¥ CNOCOGHBI
noeefatb 00 M3BECTHBIX JIOASAX, UCTOPUYECKUX QUrypax,
C KOTOPbIMM OH COMpUKAacancs W KOHTaKTUpOBan W 0 KOTo-
pbiX OTKPOBEHHO nucan poAcTBeHHUKaM. Ocobblii MHTepec
NPeACTaBAAT CTPOUKY, B KOTOPbIX NAEMAHHUK YNOMUHAET
0 CBOEM 3HaMeHWTOM AsflLKe. bnarogaps atuM xuBbIM
CBULETENbCTBAM Mbl bosiblue y3HaeM 0 nMyHocTU Bunnme-
CTapLLero, 0 YyepTax ero xapakTepa, CBOWCTBaX Yesioeye-
CKOW HaTyphbl, YTO «M0O-HOBOMY PacKpbIBaeT ero xapakrep,
MOAKpPennsAs UMK oNpoBepras CIOXMBLUMECS O HEM UCTOPU-
yecKue ctepeotunbl» [10, c. 14].

AOMOTHUTENIbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcpoBaHKe AaHHoM pabo-
Tbl He MPOBOLAUNOC.

KoHdnuKkT unTepecoB. ABTOpbI AeKapuUpyIOT OTCYTCTBUE SB-
HbIX W MOTEHLMabHBIX KOH(SIMKTOB MHTEPECOB, CBA3aHHbIX C Ny6-
JIMKALMEN HaCTOoALLEeN CTaTby.
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Buayanusau,uouuaﬂ AUarHoCTuKa pa3pbiBa
3HAOMETPMOMAHOﬁ KUCTbI C reMonepuroHeymomM

B.B. Pa3zaHoB" 2, I'.K. CagbikoBa' 2, W.C. ¥ene3usx?, U.B. boikos?, B.B. Mnatos?, P.A. MocTtaHoros'

! CanKT-TMeTepbypreKuii rocy1apcTBeHHbIN NeanaTpUUecKuin MeIMLIMHCKIIA yHuBepeuTeT, CankT-Metepbypr, Poccus;
2 BoeHHo-MeaMUMHCKas aKanemus, CaHkT-Tetepbypr, Poccus

JHOOMETPUOMAHAA KUCTA AMYHUKA SIBNSETCA Haubonee YacTbiM BapUaHTOM HapYKHOro 3HAOMeTpuo3a. KnuHuueckue
MPOSIBEHUA BapbUPYIOT OT 6ECCUMNTOMHBIX 10 HEFaTUBHO BAMSIOLLMX HA KAYECTBO XM3HM U MOBCEAHEBHYH aKTUBHOCTb XEH-
LUMHBI PenpOAYKTUBHOrO Bo3pacTa. PaspblB 3HAOMETPUOMAHON KUCTbI C KPOBOM3NUAIHMEM B BpIOLLIHYIO NOMIOCTb BCTPEYaeTcs
y 3 % JKeHLUMH C JaHHOW NaTonorvei, SBASSICb OTHOCUTENBHO PEKUM OCTIOKHEHUEM.

Pa3sopBaBLumecs 3HAOMETPUOMAHBIE KUCTbI MOTYT MPeACTaBAATb COBOM AMArHOCTUYECKYH W XMPYprudecKyl npobnemy:
TaKue MaLMEHTKW UMEKOT CUMMTOMBI OCTPOrO XMBOTA M HECTAOUNbHYI0 reMOAMHAMUKY, @ BU3yanu3aLMoHHas KapTuHa pas-
PpbiBa 3HAOMETPUOMAHONM KUCTbI MOXKET UMUTUPOBATL 3/1I0Ka4eCTBEHHOE HOBOOOpa3oBaHWe ANYHUKOB. B cBA3W ¢ 3TUM Bpady
HEOQTJIOXKHOM JTy4eBOW AMArHOCTUKM HEOOXOAMMO XOPOLUO 3HaTb CEMUOTUKY SHLOMETPUONIHON KUCTLI C Pa3pbiBOM M KPOBO-
U3NMSHWEM B BpIOLLHYIO NONOCTD.

lpeAcTaBneH KIMHUYECKUIA ClyYald BrepBble BbiIB/IEHHOW KPYMHOW 3HAOMETPUOWUAHOWM KUCTbI, OCSIOMHEHHOW KPOBOM3-
NUsSHWEM B BpIOLLHYI0 MONOCTb, Y MaUMEHTKW 32 NeT, KOTOPOW B YCNOBUAX MPUEMHOrO OTAENEHUS NPOBOAMUNMCH HATUBHaS
KOMMbloTEpHas ToMorpadus 1 ynbTpa3ByKOBOE UCCIe0BaHMe.

Ha ocHoBaHMM U3yueHMs 0TeYeCTBEHHOW M 3apybexHON NUTepaTypbl NOAFOTOBNEH SIUTEPATYPHbIA 0630p N0 OCHOBHLIM
acneKTaM Jly4eBOW CEMUOTUKM 3HAOMETPUOMOHBIX KUCT C Pa3pbiBOM WU KPOBOM3MSHMEM B BPIOLLHYIO MOSIOCTb M BOMpOCaM
anbdepeHLManbHOM AMArHOCTUKW paspblBa SHAO0METPUOUAHBIX KUCT C pa3pbiBamMu GYHKLIMOHANbHBIX KACT U 3710Ka4ecTBeH-
HbIX KCTO3HbIX 00pa30BaHNN AMYHWKOB.

KnioueBble cnoBa: reMonepuToHeyM; KOMMbOTEPHAs TOMOrpadus; MarHUTHO-pe30HaHCHasi ToMorpadus; paspbiB KUCTbI
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Diagnostic imaging of ovarian endometrioma
rupture with hemoperitoneum
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An endometrioid ovarian cyst (known as endometrioma) is the most common variant of external endometriosis. Clinical
symptoms range from asymptomatic to negatively affecting on quality of life and daily activities of a reproductive age woman.
Rupture of an endometrioid cyst with hemorrhage into the abdominal cavity occurs in 3% of women with this pathology, which
is a rare complication.

Ruptured endometrioid cysts may present a diagnostic and surgical challenge: patients may have acute abdominal symp-
toms and hemodynamic instability, also imaging of a ruptured endometrioid cyst may mimic ovarian malignancy. Therefore,
the emergency radiologist needs to know the semiotics of an endometrioid cyst with rupture and hemorrhage into the abdomi-
nal cavity.

We represent the clinical case of a prime diagnosed large endometrioid cyst in a 32-year-old patient, complicated
by hemorrhage in the abdominal cavity. In the emergency department, the patient underwent native computed tomography
and ultrasound investigation.

Based on the study of Russian and foreign literature, the review was made about main aspects of radiation semiotics
of endometrioid cysts with rupture and hemorrhage in the abdominal cavity and about of differential diagnosis of rupture
of endometrioid cysts with ruptures of functional cysts and malignant cystic ovarian formations.

Keywords: computed tomography; endometrioma; endometriosis; hemoperitoneum; magnetic resonance imaging; ovary;
ovarian cyst rupture; ultrasound diagnostics.
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JVICKYCCAM

JHAOMETPUO3 He TepsieT CBOEH aKTyaNlbHOCTM B COBpe-
MEHHOW TMHEKONIOrUK, NpeaCTaBnas coboi MynbTUdaKTopHOe
COCTOSIHWE, MPU KOTOPOM MPOMCXOAAT UMMAaHTaUMs U pas-
pacTaHue TKaHu 3a npejenamu NoiocT Matku, no Mopdo-
NOTUYECKUM U YHKUMOHAMNBHBIM CBOWCTBAM CXOXEN C 3HA0-
MeTpueM, ¢ nopaxenneM 6—10 % JKeHLUMH penpoayKTUBHOIO
Bo3pacta [1-4].

PasnuualT 3HAOMETPUO3 TEHUTANbHBIA U 3KCTpareHu-
TanbHbliA. [py reHWTanbHOM 3HAOMETPUO3e Oyaru JoKa-
JIU3YIOTCA B OpraHax EHCKOW MONoBOM CUCTEMBbI (MaTKa,
MaToyHble Tpybbl, AUYHVUKK, BRaranuile, bpiolumHa Manoro
Tasa), NpU 3KCTPareHUTabHOM 3HAO0METPUO3e WUMMAHThI
MOryT BCTpeYaTbCA B JIOBOM NOKanM3aLmum BHe penpoayKTuB-
HOM cucTeMbl. B cBol ouepenb, reHUTanbHbIA 3HAOMETPU-
03 MOAPa3feNseTcs Ha BHYTPEHHUIA, C MOPAXEHNEM MaTKM,
nepeLLeiika U MHTEPCTULMANBLHOTO OTAENA MaTouHbIX Tpyb,
W HapYXHbIiA, C NOPaXEHNEM SUYHUKOB, OCTasbHbIX OTAENI0B
MaTOYHbIX TPyD, OPOLLMHBI, BRlAranMLLHON YacTH LUEHKM MaT-
Ku 1 Bnaramvwa [3].

[na sHpoMeTpuo3a XapaKTepHbl MPU3HAKKM 3M0Kaye-
CTBEHHOr0 MpOLLecca: CNocoBHOCTb KNETOK K MUrpaLuu, Ha-
JIM4Me NOKaNbHBIX M 0TAAMNEHHBIX 04aroB, MHBa3wuM € nocre-
JYIOLLMM TNOpaXeHWeM OpraHoB-muLleHei [1].

Ha cerofHs 3Tonorus 3HLOMeTpMo3a JOCTOBEPHO He U3-
BECTHa, NaToreHe3 [0 KOHLA He U3y4eH, KNMHUYecKas KapTu-
Ha HecneuuduyHa (tasoBas 6onb, becnnoame n Heperynsp-
Hoe MaTo4HOe KpoBOTEYeHMe), OTCYTCTBYIOT AMarHoCTMYecKue
Mapkepbl [1-3]. ¥ 30-50 % »KeHLMH penpoayKTUBHOTO BO3-
pacTa 3HLOMETPUO3 MOXeT MpoTeKaTb 6e3 KIMHUYECKO
CMMNTOMATUKM [3].

«30M10TbIM CTAHLAPTOM» [JMArHOCTUKM 3HLOMETpUO3a
OCTaloTCA NanapocKonus 1 6uoncus ¢ NocneaytLWwmMM rucTo-
NOTMYEeCKUM MCCNef0BaHWeM npenaparta, Ho 1 oHa He obna-
Aaet abconoTHOM TOYHOCTbIO [9].

JHAOMETPUOMIHbIE KUCTHI IMUHUKOB — Haubonee ya-
cTas dopMa HapyXHOro 3HAOMETpMO3a, OHW BCTpeYatTCs
y 17-44 % xeHLWMH ¢ 3HO,0METPUO30M [6].

BospacT naumeHTOK C 3HLOMETPUOUEHBIMUA KUCTaMK CO-
ctanset 18-50 net [3, 5]. B nutepatype onucaHbl peaxue
C/ly4au BPOXAEHHbIX GOpM 3HLOMETPMO3a.

JHAOMETPUOUAHBIE KUCTbI Bbi3BaHbl KPOBOM3NIUSAHWEM
3KTOMWUYECKON TKaHWU HLOMETPUA B AMYHWK, YTO MPUBOAUT
K [lereHepaLun NPoAYKTOB KPOBH, OKPYMEHHbIX MapeHXMMOiA
AnyHuKa. Kak npaBuno, 3HLOMETPUOMAHbIE KUCTbI COCTOSAT
13 GUOPO3HBIX CTEHOK C BbICTUKOW U3 3HLOMETPUANbHOro
3NUTENNS, CTPOMBI U XKeNe3, a NoocTb 3anofiHeHa KpoBbH
3a CYET LMKIIMYECKUX U3MEHEHMIA B 3MUTENIMANIbHBIX KIETKax
3HJ0METPUOUAHBIX FeTepoTonuiA. Hakonnexue KpoBu npu
OTCYTCTBUW BO3MOXHOCTM APEHUPOBaHUS BELEeT K pacTaxe-
HWK0 CTEHOK M pocTy KuUCTbl. CofepKMMoe 3HA0METPUONAHOM
KUCTbI UMEET TYCTYH0 KOHCUCTEHLMIO, «LLIOKONaAHbIN» LBET.
Mpy BbIpaXKEHHOM CTPOMaIbHOM KOMMOHEHTE W BacKynspu-
3aumm KucTa aBnseTcs GYHKUMOHanbHOM, yto obecneunBa-
€T CKJIOHHOCTb K mporpeccupyloLieMy pocty. [lpucytcteue
3HJ0METPUANLHOMO KOMMOHEHTA Ha MOBEPXHOCTU ANYHUKA
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MPUBOAUT K XPOHUYECKOM BOCManuTeNbHOW peakuum (o0bo-
CTPAIOLLENCA COrNacHo UMKNaMm) M CrmaeyHoMy npoueccy
B ManoM Tasy. Kancyna sHpoMeTpuonaHoi KucTbl 06bI4HO
MPOYHO CrasHa C TKaHbI0 ANYHMKa [3, 6].

OcTpbil pa3pblB 3HLOMETPUOMIHBIX KUCT — pejKoe
OCNTOXHEHWe, YacToTa KOTOPOro TOYHO He u3BecTHa [7],
no ApYriM NUTEpaTypHbIM AaHHbIM, UMEET MEeCTo npuMep-
HO Y 3 % KEHLLUMH C 3HA,OMETPUOMIHBIMU KUCTaMU U 00bIYHO
MPOUCXOAMT NP 3HAOMETPUOMIHBIX KUCTaxX pa3Mepamm 60-
nee 6 cM [4, 6]. Ina 3HLOMETPUOMEHBIX KUCT XapaKTepHbIM
ABNAETCS «NPOTEYKa» COAEPIKMMOro B OPIOLLHYIO NOMOCTb
C nocnepyloLwmM BocraneHmeM, pubpo3oM u 0bpasoBaHMeM
CrnaeK 3a cyeT MUKponephopaLmii CTEHKW KUCTbI, TOTAA Kak
OCTpbII pa3spbiB KUCTbI ABNSIETCA OTHOCUTENBHO PEJKUM OC-
IOXHEHWUEM U MOXKET DbITb CBA3AH C TAXENbIM NEPUTOHUTOM
1 HecTabunbHoi reMoamHamukoii [1, 8]. CornacHo coBpeMeH-
HOW NUTepaType, pa3pbiB 3HAOMETPUOMIHON KUCTbl PeAKO
[MarHocTMpyeTca A0 onepaumm, MOCKObKY MMEET CXOLCTBO
C Apyrumu, bonee pacnpocTpaHeHHbIMU HEOT/IOKHBIMU CO-
CTOSHUAIMM BPIOLLHOI MONOCTH, MOXET UMUTUPOBATh 3/10Ka-
4eCTBEHHOE HOBOOOpa3oBaHWe IMUHUKOB [6, 8].

MpencraBnseM KIMHUMYECKUIA ClyYall NaLMEHTKM C OCT-
PbiM pa3spbiBOM 3HLOMETPUOULHON KUCTbI SIMYHUKA C TeMo-
nepuToHeyMoM De3 aHamMHesa 3HLOMETPUOMAHON BoNe3H,
[MarHoCTMPOBAHHOIO NpY LO0ONEPALMOHHOM YbTPa3ByKOBOM
uccrnenosatum (Y3N).

MaumenTtka ®. 32 net gocraBneHa bpuragom ckopoii no-
MOLUM B MPUEMHOE OTAENEeHWe C BblpaXeHHbIM BoneBbiM
CMHLPOMOM B HU}HEN MOJOBUHE XUBOTA.

AnaMHe3 3aboneBaHus: cumTaet cebs bonbHOI B TeYEHME
3 [HeW, Korfa 0TMETUNa BO3HWUKHOBEHUE YKA3aHHBIX BbILLE
Xanob; u3HavanbHo 60/1b NosBKUNAck B NPaBoiA NOAB3A0LLHOM
obnacTu, naumMeHTKa CaMOCTOATENBHO NPUMHUMANA 3CNyMU3aH
C He3HaumMTeNbHLIM 3 deKToM. B cBA3M ¢ coxpaHeHneM 6oam
B HWKHEW MOJIOBMHE XKMBOTA U YCUIIEHMEM MHTEHCUBHOCTH
6onv Bbi3Bana bpuramy CKOpon MeAMLMHCKON MOMOLLM.

AHaMHe3 }u3HM: XpoHMYeckvie 3aboneBaHus, onepaummn
W TpaBMbl OTPULIAET.

PenpoayKTMBHbIA aHaMHe3: MeHcTpyauun ¢ 12 ner,
no 5 nHew, yepe3 28 pHen, KOHTpaLenuuei He Nosb30Ba-
nacb; bepeMeHHOCTel He 6bIN0; XPOHUYECKUe 3aboneBaHus
OTPULLAET, NpU NOCNESHEM TWUHEKONIOTUYECKOM O0CMOTpe
1 Y3U opraHoB Manoro Tasa oKosio 4 net Hasap — 6e3 na-
TONOrUM.

06BeKTUBHbIE [aHHble: TeMnepaTypa Tena 36.6; KoXHble
MOKPOBbI bNeAHble, YNCTbIE; NYNLC 82 yA./MUH, PUTMUYHBIN;
ALl 115/75 MM pT. CT.; MBOT B JbIXaHUM Y4acTBYeT, B3OyT,
HE3HaUMTENbHO HanpsXKeH, YMepeHHo 60M1e3HEHHBIN B Me30-
racTpuu, B OKOSIONyno4HoW obnacTtu, npaBas noAB3noLUHas
obnactb 6e3bonesHeHHa.

Mpu 6uMaHyanbHOM MccnefoBaHWM: B MPOEKLMM NpaBbIX
MPUAATKOB Nanbnupyetca bonesHeHHoe HecMellaemoe 06-
pa3oBaHue, pasmepamm okoso 15 x 10 cm.

Knuuuyeckun  aHanua  Kposu: nerkouutbl (WBC)
14,53 x 10°/n (4-10), aputpountsl (RBC) 5,09 x 10'%/n
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(3,8-5,1), remornobut (HGB) 152 r/n (117-155), TpoMboLM-
7ol (PLT) 373 x 10%/n (150-400), rematokput (HCT) 43,6 %
(33-45), CPb (konuuecTBeHHbIN) 230,6 Mr/n (<5).

B aKcTpeHHOM nopsfKe BbINOMHEHbI BecKOHTpacTHas
KoMnbtoTepHast Tomorpadms (KT) wmBoTa u Tasa, Y3U op-
raHoB OpIOLLHOW MONOCTM, 3abpIOLLMHHOTO NPOCTPaHCTBA,
OpraHoB Masnoro Tasa.

Mpu KT 6e3 BHYTPMBEHHOrO KOHTPacTMPOBaHWUS BbIsB-
neHbl cBOOOAHAA MUAKOCTb B MOMOCTW Ta3a, No HOKOBLIM
tnaHkaM, okono nevenu (puc. 1, a, ¢, d); B obnactn npaso-
ro AM4HMKa 0bpa3oBaHMe KMOKOCTHOM MAOTHOCTM pa3Me-
pamn o 77 x 67 MM (puc. 2, @), CTEHKa HepaBHOMEpPHO
TONLWMHBL, A0 7 MM (puc. 3, @, b); uHpUnbTPauma GonbLuoro
canbHuka (puc. 1, f), octanbHble opraHbl 6e3 ocobeHHocTeil.
3akutoyeHne: KT-npusHaku cBobofHON XMAKOCTU B bploLu-
Hol nonocty, obpasoBaHusa npasoro amuHKKa. Mpu KT rpya-
HOI KINETKU He BbISIBNIEHbI MPU3HAKM HEOMNACTUYECKOrO UM
MH(EKLMOHHOrO npoLecca.

Mpn Y3WU: ceobopHas xupokocTb B OpioWwHOK noso-
CTU (MpenMyLLeCTBEHHO OKOMNO MEYeHW, B renatopeHanb-
HOM KapMaHe, B MpaBoM DOKOBOM KaHare TOMLLUMHOW Cnos
a0 10 MM) 1 mManoMm Tasy (puc. 1, b, e). B obnactn npaBbix
NpUAAaTKOB onpefenseTcs obpa3oBaHue (pa3Mepamu OKONO

L !
Mo

CpeaHee=18.19 SD 17
Makc262 MuH<-52
\ Jnnoma/:\b-a 433 cM? (1668 nukcens)

f‘w 7’
(el |

Cpeariee=15.10 SD=13.73
Makc255 MuHs-21
Nnowaas=1.235 cM2 (245 nukcens)

:
Npeaynpexaexue! NHTEPNONMPOBaKHHbIE 30OpaXeHus.
BCe 3HaueH!s ABNAIOTCA NPUBINSUTENLHBIMA.

d .

65 x 70 x 90 MM) C COAEPKUMBIM B BUAE MENKOAMCTEPCHOV
3X0B3BeCH («MaTOBOE CTEKJIO»), CTEHKaMU HepaBHOMEPHOIA
TOALWMHOI 7—10 MM C NpUneKaLLMMK Mo HapyXKHOMY KOHTYpY
rMNo3XoreHHbIMKU Maccamu (cryctku?) (puc. 3, ¢). B okono-
MaTOYHOM MPOCTPAHCTBE 3X0B3BECH B UAKOCTU UAEHTUYHA
COAEPKMMOMY KUCTbI B AMYHMKe (puc. 4, a, b). MaTKa u ne-
Bbli IMYHUK (puC. 2, b) 6€3 3XOCTPYKTYPHBLIX 0COOEHHOCTENA.
[apeHxMMaTo3HbIe OpraHbl HPIOLLIHON MOAOCTM U 3a0PHOLLIMH-
HOro npocTpaHcTBa be3 Y3-npu3HaKoB CTPYKTYPHOM NaTosOM M.
3aKutoueHne: Y3-npusHaku MOryT cOOTBETCTBOBATb MeMo-
nepuUTOHeYMy BCNIeACTBIE pa3pbiBa KACTbI NPaBOr0 AIMYHMKA
(BepoATHO, 3HLOMETPUOUIHON).

B aKcTpeHHOM NopsKe BbINOSIHEHO yAaneHue 0bpasoBa-
HWSA NpaBOr0 AMYHMKA B Mpefienax 3L0pPOoBbIX TKaHeM C uc-
MosIb30BaHEM KOMOMHUPOBAHHOIO SHA,0CKOMMUYECKOro A0CTY-
Ma ¥ UMMYHOTUCTOXUMUYECKUM UCCIIEA0BAHWUEM YIaANEHHbIX
TKaHel. WHTpaonepauMoHHO: B ManoM Ta3y: 3BaKyMpoBaHO
200 M KMUOKOA KPOBM M «LLOKONAAHOTO» COAEPIKMMOrO;
npaBble MPUAATKM MaTKW: AWYHUK NpeBpalleH B OJHOKa-
MepHOe rTaAKoCTEHHOe KUCTO3HOe 0bpa3oBaHMe pa3Mepamu
10 x 16 x 12 cM, C NMHENHbIM Pa3pbIBOM AMHOM 2 cM be3
npofosKatoLLerocs KpoeoteueHus. C nomoLlubl 6unonsp-
HOM KOarynsiumm 1 ocTpbIM NYTEM Kancyna KUCTbI BblfeNeHa

NpeaynpexaeHue! MHTEPNONMPOBaHHbI@ 306paxeHus.
E ‘ ' BCe 3HaueHUs ABAAKTCA NPUBANZATENbHLIMA.

'CpeAnee:lSJl SD=15.57
MaKc261 MuH<-22
Nnowans=1.792 cm? (356 nukcens)

Mpegynpexaenue! MHTEPRONUPOBaHHbIe U306paXeHns.
BCe 3HaueHUA ABNAKTCA NPUBNU3UTENBHBIMU.

Puc. 1. Ha HatvBHoi1 KT-ToMorpamMMe B akcuanbHoi niockocTv (@) v Ha TpaHcabaoMuHanbHo coHorpamMe (b) BU3yanuaupyeTcs cBobosHas
YMIKOCTb OKOJI0 NeveHu (cTpesika). Ha HatueHbIx KT-ToMorpamMMax B carutTasnbHou (¢, d) MIOCKOCTM U Ha TpaHCBaruHasbHol coHorpaMMe (e)
MnoKasaHa KpoBb B BWAE CBOOOAHOM JKMAKOCTW B MaTOYHO-MY3bIPHOM MPOCTPAHCTBE (KPYr) M B MaTOYHO-NPSMOKMLIEYHOM MPOCTpaH-

cTBe (3Be3404Ka). IHAOMETpUOMAHAA KIUCTa (MONHWSA) BU3yanuaupyetca Ha KT-ToMorpammax (c,

d), TpacBarmHanbHol coHorpamMMe (e).

Ha KT-ToMorpamme (d) mokasaHbl KO3(dULMEHTbI 0CNabNeHNUs PeHTreHOBCKOTO M3yYeHUs B efuHWLAX XayHchunaa B 3HLOMETpU-
OM[IHOI KK1CTe U B CBOBOAHOM XMAKOCTU B MOMOCTM Manoro Tasa. MHUnbTpaums 6oMbLUoro canbHWKa crpaBa (MyHKTUpHasA CTpesika)

Ha KT-ToMorpamMMe Bo (poHTanbHoi niockoct (f)

00 https://doiorg/ 101
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[

Puc. 2. Ha HatuBHoi KT-ToMorpamMMe B akcuanbHOW N0CKOCTM (@) M Ha TpaHcabLoMUHaNbHOM coHorpaMMe (b) NokasaHbl MpaBblii ASUUYHUK

C 3HOOMETPUOMAHON KUCTOI (CTPENKa) U NeBblid AMYHMK, COAepXaLLUMiA HONMKYN (MYHKTMPHAsA CTpenka)

Puc. 3. Ha HatuBHbix KT-ToMorpaMMax B aKcuanbHoii mnockoctvt (a, b) B MecTe HaubOMbLUEro YTOMLUEHUS CTEHOK KUCTbI (CTpenka)
C HapY»XHOM CTOPOHbI MPUNEXAT CryCTK (MyHKTUpHas CTpenika). AHarnornyHas TpaHcabLoMuHanbHas coHorpamma (c)

Puc. 4. Ha TpaHcBarMHanbHbIX coHorpaMMax (a, b) noKasaH MAEHTUYHBIA COHOrpadUYeCcKuii NaTTepH KUAKOCTA B 3HAOMETPUONAHON KUCTe
(cTpenka) n cBob6OLHOM KMAKOCTU B MaTOYHO-MY3bIPHOM MPOCTPAHCTBE (KPYr) M B MaTOYHO-MPSMOKULLIEYHOM MPOCTPAHCTBE (3BE3A04KA)

W3 NOXKa B Npefenax 340poBbix TKaHel. OcTaBLuelics 300po-
BOW TKaHW IM4HMKa — oKono 1/3. Jloxke KUCTbI NpULENbHO
TOYEYHO KOarynuMpoBaHo. [eMocTa3 MosHbIiA, CTabUNbHbIIA.
Makponpenapat: Ha paspe3e 0JHOKaMepHasi, rMafKoCTeH-
Has K1CTa NpaBoro AMYHWKA, Oe3 paspacTaHuii, COAepKUMoe
«LLOKONafHoe». MaTtepuman oTnpaB/eH Ha rUCTONOMMYECKoe
N UMYHHOMUCTOXUMUYECKOE MCCIIefi0BaHMe. XUpyprudecKuil
AMarHo3: paspbiB KUCTbI MPaBOr0 AMYHUKA, FEMOMEPUTOHEYM.

OBCYXAEHUE

OpraHbl penpoyKTMBHON CUCTEMbI Y JKEHLUMH LeTopof-
HOro BO3pacTa SBAAKTCA Hanbonee yacTbiM UCTOYHMKOM
CMOHTAHHOrO BHYTPMOPHOLIMHHOMO KPOBOTEYEHWs (reMone-
putoHeyMa). [Mocne WCKIlYeHUst BHEMaTo4HoW bepeMeH-
HOCTW pa3pbiB KUCTbI IMYHUKA ABNAETCS Haubosnee YacToi
MPUYMHON CMOHTAHHOIO reMonepUTOHeyMa y HebepeMeHHbIX
naumeHTOK. Pa3pbiBy Yallie nofBeprawTcs GUsnonornieckme
KUCTbI (ONNMKYNApHas, KeNToro Tena), pexe natosornye-
CKUE KUCTbI, B YaCTHOCTM 3HAOMETpUOUHbIe [8].

DO https://doi.org/ 10.17816/rmmar340778

JHAOMETPMO3 SAIMYHWKOB SBNSETCA PacrmpoCTpaHeHHbIM
3aboneBaHnMeM y JKEHLMH penpofyKTMBHOrO BO3pacTa.
JHLOMETPUOMIHAS KUCTa, OCTIOXKHEHHAs pa3pbiBOM, SBNISETCS
PedKUM COCTOSHMEM. XpOHUYeCKas LMKIudecKkas bonb Tu-
MWYHa ANs SHAOMETPUO3a, HO pefka ocTpas bonb B XUBOTE
13-3a pa3pbiBa 3HAOMETPUOMAHON KUCTbI, KOTOpas KIMHUYe-
CKW MOXKET CUMYIMPOBATh He TONIbKO Pa3pbiB BYHKLMOHANb-
HOM KUCTbI AMYHWKA, HO W PYryi0 XMpYPryecKyto natonoruio.

MaToreHe3 ocTporo paspblBa KUCTbI 3HAOMETPUS HEU3-
BECTEH, ero npejnoniaraeMbiM1 NpuUYUHaMmM sBRsTCS be-
PeMeHHOCTb, TPaBMa, CMalKW, PocT UM MHOULMPOBaHUE
KucTbl [7].

Y3W 1 MarHuTHo-pe3oHaHcHas Tomorpadus (MPT) ocTa-
I0TCA OCHOBHbIMU MeToLaMW BU3yanu3auum ans obcnefosa-
HWSA KEHLMH C NOAO03PEHMEM Ha MMHEKOJIOrMYecKylo naTo-
noruio. [ins 3HAOMETPUONAHBIX KUCT SUYHUKOB OMpeAeNeHbl
BbICOKas YyBCTBUTENILHOCTb M CMELMBUYHOCTb TPaHCBaru-
HanbHoro Y3M n MPT: uyctBUTenbHOCTLIO 0,93 1 cneumdmny-
HocTblo 0,96, yyBcTBUTENBHOCTLIO 0,95 M cneumduyHOCTbI
0,91 cooTBeTcTBEHHO [9].
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KT He siBnsieTcs MeTo,0M BbIBOpa Npu 3HLOMETPUOUAHBIX
Kuctax. B oTmeneHusx okasaHus HeoTnoXHoM nomowm MPT
HepocTynHa, Y3 npooautcs He Beeraa, a KT yacto Beinon-
HSieTCA B KayecTBe NepBOro BU3yann3aLUmnoHHOro MeToAa Ans
onpeneneHns NpuuMHbl abAoMUHaNBLHOW 1 Ta3oBol bonw.

B HesaBucMMOCTM OT MCMO/b3yeMOro MeToja BU3Y-
anusaumn (Y3, KT, MPT) ana 3HAOMETPUOMAHBIX KUCT
C paspbiBOM W/WMNM FeMONEPUTOHEYMOM MOXHO BbIAENUTL
OCHOBHblE MPU3HAKW, KOTOpble MOMOTYT He TONbKO B AMa-
FHOCTUKE, HO W B AuddepeHUMantHOW AUarHOCTUKE C pas-
PbIBOM (DYHKLMOHANBHBIX KUCT SIMYHWKOB U HOBOODpasoBa-
HUAMU SUYHUKOB:

*  3HJOMETPUOMAHBIE KUCTHI JIOKANW3YOTCA B OCHOBHOM
cboky u c3agm ot matkm [9, 10];

*  3HJOMETPUOMAHbBIE KUCTbI Yalle OblBAT MHOXECTBEH-
HbIMW W/UNW OBYCTOPOHHWMM, B OT/INYME OT ApPYruX re-
MOPParuyecKnX KWUCT, KoTopble 06bIMHO ObIBAKT 0AHO-
CTOPOHHWUMM; KOra [ABYCTOPOHHWE 3HAOMETPUOULHbIE
KUCTbI CBA3aHbl MeX0BapuasbHbIMX CraikaMm, UX 4acTo
OMUCBLIBAKOT KaK «LienytoLmecs» audnuku [7-10];

*  3HOOMETPUOMAHBIE KUCTbl UMEKT CPefHUIA MaKCUMarb-
HbIA JUaMeTp 3HaUUTENbHO B0MbLLMIA, YeM QYHKLMOHANb-
Hble KUCTbl (InanasoH 4—13 1 1,5-6 cM cOOTBETCTBEHHO)
[7, 8], conocTaBUMbIN MM MeHbLUMI pa3Mep B CpaBHe-
HWAW C KUCTO3HBIMW WM KWUCTO3HO-CONMAHbIMU 06pa3o-
BaHUAMM;

*  3HJOMEeTPUOMOHAS KWUCTA MOXET BbiTb 0JHOKaMepHOM
MM MHOTOKaMepHOW: MHOTOKaMepHbIN BUL, MOXET bbiTb
06ycnoBNEH HanMuMeM HECKONTBKUX OTAESbHBIX KUCT, Tec-
HO MpUeXaLLMX ApYr K APYry, MeXAY HUMM MoryT bbiTb
TOHKME MM ToNCTble neperoponky [7, 8l;

+ HempaBuibHas dopMa KUCTbI Yale Habmogaetcs npu
pa3pbiBe 3HAOMETPUOMAHON KUCTI, @ QYHKLUMOHANbHbIE
KMCTbI NMpU pa3pbiBe Yalle VMEKT NPaBUNbHO OKPYTrAyH
opmy [7];

* TONLUMHA CTEHKU B 3HAOMETPUOMOHBIX KuUCTax bonblue,
yeM B YHKUMOHaMbHBIX (CpefiHee 3HaueHne MaKcuMarb-
HOM TONLWMHBI 3 MM (apMana3oH 2—6 MM) 1 1,5 MM cooT-
BeTcTBEHHO) [7-10];

*  [BOVHOM KOHTYP CTEHKM 3HLOMETPUOMAHON KUCTb;

+ 04aroBas HEOJHOPOLHOCTb WAW pa3pyLUeHWe CTEHKU
yalle BCTPeYanuCb B Pa3opBaHHbIX QYHKLMOHANBHBIX
KMCTaxX, YeM B 3HLOMETPUOMAHBIX [7];

*  TpU BHYTPMBEHHOM YCUNEHUN BYHKLMOHANBHBIE KUCTBI,
KaK NpaBWmo, MMeKT KoMbLo nepudepuyeckoro ycu-
NeHUs, a pas3opBaBLUMECS 3HAOMETPUOMAHbIE KUCTbI
DEMOHCTpUPYET Hecneunmduyeckui, BapuabenbHbIn xa-
PaKTep YCUNEHWUS, KOTOPbIA HE OTJIMYAET UX OT APYruxX
[06pOKayYeCcTBEHHBIX W 3/10KAYECTBEHHbIX 00pa30BaHuiA,
KOHTPacTMpOBaHWe CTEHKU 3HAOMETPUOMAHOM KMUCTbI
CBUAETENbCTBYET 06 aKTUBHbIX BOCMANUTENbHBIX U3Me-
Henuax [7];

+ aKTMBHas 3KCTpaBa3aLWsi BHYTPUBEHHOrO KOHTPACTHO-
ro BellecTBa B (GYHKUMOHaNbHbIX KUCTax Habnopanach
B MeCTe pa3spblBa U3 IMYHMKA HaMHOTO Yalle W KpamnHe
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peaKo B 3HAOMETPUOMAHBIX KUCTaX, MOCKOJSIbKY CTEHKa
3HJ,0METPUOMOHON KUCTbI COCTOUT B OCHOBHOM M3 (nb-
PO3HOM TKaHM CO CKYAHOM BacKynspu3auWen, a CTeHKa
(QYHKLMOHANbHBIX KWUCT 0BMNBHO BacKynspM3MpoBaHa
B JloTenHoByko dasy [7, 8];

 MNpU BHYTPUBEHHOM KOHTPacTUPOBaHWUM BHYTPEHHee Co-
LEpX1MOe 3HAOMETPUOUIHON KUCTbI KOHTPACTHOE BelLe-
CTBO He HaKan/v1BaeT;

e WHQUNLTPAUMA MEpPUTOHeaNIbHOM KMUPOBOM KeTyaTKu
Habnopaetcs B 75 % pa3opBaBLUMXCA 3HAOMETPUOMOHBIX
KMCT AM4HMKOB U B 53 % pasopBaBLUMXCSt QYHKLMOHANb-
HbIX KUCT, XOTS 3T0 pa3/inyme CTaTUCTUYECKM He 3HAUMUMO,
0[JHaKO CTeneHb UHAUNLTPALMM NEPUTOHEANbHOTO XVpa
Boree BbipaxeHa Npu paspbiBe 3HLOMETPUOULHBIX KUCT
U NpeLonepaLMoHHO MOXET oWwnboyHo mpeanonaratb-
CS KapUMHOMA SWYHUKOB C KapLMHOMATO30M OpHLIMHBI
7, 8];

*  JKMIOKOCTb MNpU Pa3opBaBLUMXCA 3HAOMETPUOMAHBIX KU-
cTax 06bl4HO OrpaHMuYMBaETCs MOJOCTLIO Tas3a, YTO CBU-
AeTenbCTBYeT 06 accoLMMPOBaHHBIX Ta30BbIX CraiKax,
a npu paspbiBax HYHKLUMOHANBHBIX KACT U KUCTO3HBIX HO-
B00bpa3oBaHuAX reMonepuToHeyM byaeT npucyTcTBOBaTb
4acTo He TONBKO B ManoM Tasy, HO U BO BCel HploLLHOM
MOJIOCTM, YacTo acCoOLMMPYACh CO «CTOPOKEBLIMU» CTYCT-
Kamu y TpaBMUPOBAHHOM0 AMYHMKA. bonbLuoe KonuyecTo
cB0OOOAHOM XMAKOCTU B NOSOCTU OpIOLLMHBI Yalle BCTpe-
4aeTca NpW paspblBax KUCTbl KETOr0 Tena, HO YMepeH-
Hoe unn bobLUOe KONIMYecTBO oTMeyaeTcs bonee YeM
Yy MOJIOBMHBI NaLMEHTOK C Pa3pblBOM 3HLOMETPUOULHBIX
kucr [7, 8].

PenKocTb ocTpoii reMaToMbl M aKTUBHOM 3KCTPaBa3aLym
BHYTPMBEHHOrO KOHTPACTHOrO BELUECTBa MpuW paspblBe 3H-
LOMETPULHON KMCTbl MOXKHO 0OBACHUTb BbITEKAHUEM BHY-
TPEHHero cofepXnMoro. B To BpeMs Kak npu paspbiBax KACT
JKeNTOro Tena reMonepuToHeyM obycrioBneH KpoBOTeYEHNEM
U3 MecTa paspblBa BCNEACTBME MOBbILLEHHON BacKynspu3a-
UMM SIMYHUKA B JIOTEMHOBYK (ha3y M NOTeHUMaNbHO KaTa-
CTPOodMUEH, MOCKOJBKY MOXET BbICTPO NPUBECTU K MacCuMB-
HOMY BHYTPUOPIOLUMHHOMY KpoBOTeYeHuio [7].

[loBoNbHO peaKo Npu 3HAOMETPUO3E BCTPEYAETCS acLuT,
MMEHLLMIA NPU3HAKKM 3KccydaTta. ACUMT, CBA3aHHbIA C 3HAO-
METPMO30M, B OCHOBHOM MaCCHBHBIA W MOXET COYeTaThCs
C NeBpanbHbIM BbINOTOM. [pefnonaratoT, 4To acuuT Npu 3H-
LOMETPUO3e MOXKET BbITb BbI3BaH pa3pbiBOM 3HLOMETPUONS -
HbIX KUCT C NOCneayoLmM pa3fpaXkeHneM KIeToK bprowm-
Hbl M 06pa3oBaHMEM PeaKTUBHOMO 3KCCyfaTa, NopaXKeHUeM
MeyeHn 3HLOMETPUO3OM; pa3fparKeHNeM DpPIOLLIMHBI KPOBbIO
W KNEeTKaMW 3HA0METpUS, NonajanoLLyMMi B BpIOLWHY0 no-
noctb [11], uto MoxeT uMuTMpoBaTL AnddysHoe Bocnanu-
TeNibHOe 3aboneBaHMe UM KapuMHOMAaTo3 BpIOLLMHBI.

MoaBoas utoru pasbopa BU3yanU3aLMOHHBIX MPU3HAKOB
Mpu MUcnoib3oBaHUK Nboro MeTofa BU3yanu3auum, oTMe-
TUM 3aK/loyeHre aBTopoB [7], 4To rNaBHbIMK BU3yann3aLm-
OHHbIMM MPU3HaKaMW NpK pa3pbiBe 3HAOMETPUAHON KUCTBI
ABNSIKOTCA KUCTA M acLMT, HO HE TEMOMEPUTOHEYM.




JVICKYCCAM

YacTHas ceMuUoTMKa 3HLOMETPUMOMAHBIX KUCT npu Y3,
MPT, KT MHoroobpasHa c y4eToM Toro, YTo 370, KaK NpaBu-
N0, AJVTENbHbBIA NPOLECC NepPUOAUYECKOro KPOBOU3NIUAHUA
B MOJIOCTb KUCTbI, YTO MPUBOAMT K MHOro0bpasuio naTTepHoB:
OT MPOCTbIX KUCTO3HbIX 06pa3oBaHuii 4O UMUTMPYIOLLMX CO-
NMOHbIe HOBOODbpa3oBaHMs.

OpHaKo MOXHO BbIAENUTL Haubonee xapaKTepHble Npu-
3HaKW 3HLOMETPUOMIHON KUCTbI B KaX0M OTZEMbHO B3ATOM
BM3yanM3aLMOHHOM MeTofie. BHYTpeHHee coflepyuMoe Ku-
CTbl MOXKET ObITb JI060/ 3XOreHHOCTU, UHTEHCUBHOCTH, MIOT-
HOCTK, HO B 6onbLuMHCTBE cnyyaes [7-10]:

+ npu Y3U: XMAKOCTHOE C HAJIMYMEM FOMOTEHHOW MEJIKO-
JMCNepCHOM 3X0reHHoi B3BECH («MaTOBOE CTEKIION);

e npu MPT: roMoreHHo BbICOKMA WHTEHCMBHbIA CUTHan
Ha T1-B3BeWEHHOM M300paXeHWUN, TUMNOMHTEHCMUB-
Hblli WM U3OMHTEHCUBHBINA (CO CNabbiM MOBbILLEHWEM)
Ha T2-B3BELUEHHOM M300paXEHWUM; FOMOTEHHbIN XapaK-
TEp MOBLILLEHUS WM MOHWMKEHUS CUrHana ¢ 3QheKToM
ero paBHOMEPHOTO «3aTeHeHWsA», KOMbLO reMoCuaepuHa
no nepudepuu;

+ npu KT: nnoTHOCTHbIE MOKa3aTenu KUCTO3HOTO COAEPIM-
moro 30-35 eamnHuy XayHcdunga.

N3 Bcex MeTonoB BU3yanu3auum Tonbko npu Y3U B pe-
YKMMe peasibHoro BPEMEHW BO3MOXKHO OLIEHUTb MOABUMKHOCTb
ANYHMKA C 3HAOMETPUOUIHONM KUCTOM, AN KOTOPOM XapaK-
TEPHO OrpaHMYeHMe MOLBUIKHOCTW 33 CHET BbIPAXKEHHOIO
CMaeyHoro npouecca, a TakKe OLEHUTb OTCYTCTBUE CMeLLe-
HWS BHYTPEHHEro coaepumoro kuctol [9, 10].

Y31 no3BonseT ¢ BbICOKOW CTeNeHbl BEPOSTHOCTM YCTa-
HOBWTb reMOMepUTOHEYM BCNEACTBUE paspbiBa IHAOMETPHU-
OWIHOM KMCTbI MPU HaMYMK B XUOKOCTM OKOJIOMATO4HOro
NPOCTPaHCTBa 3XOB3BECW, WLEHTUYHOW BHYTPEHHEMY CO-
LEPHUMOMY KUCTbl. VIMEHHO 3TO M MO3BOAMIO B HaLLEM
clyyae Ha JoorepaunoHHoM 3Ttane npu Y3W npasunbHo
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NPeAnoNoXUTL 3T0 MATONOTMYEcKoe COCTOSHUE, KOTopoe
BbIN0 NOLTBEPXKAEHO MHTPAONEPALMOHHO, B TO BpeEMS KaK
npu KT npeanonoxmnm HoBoobpasoBaHue AMYHUKA.

3AKJIOYEHUE

[ina Bpauen, paboTalLmx B OTAENEHUAX NYYeBOW AMa-
FHOCTMKM, BaXKHO 3HaTb CEMUOTUKY 3HAOMETPUOMIHOM KUCTbI
C pa3pbIBOM W/WiM KPOBOW3NMAHWEM B OPIOLLMHHYIO NOOCTb
¥ yMeTb AnddepeHLmMpoBaTh C paspbiBaMu HYHKLMOHAMBHBIX
KMCT SIMYHUKOB, C pa3pbiBaMM KUCTO3HbLIX HOBOODPa30BaHMii
ANYHMKOB. BaxkHoe 3HaueHMe MMeeT [00nepaLnoHHOe Bbl-
AIBNEHNe 3HLOMETPUOUIHBIX KUCT 1A MIaHUPOBAHNS XMUpYp-
TMYECKOro BMeLLaTeNbCTBa, MOCKOMIbKY OHM YacTo COMpOBO-
XOATCA NepUTOHeabHbIMKM CMaikamu, ApyrumMu hopmMamu
HapY}KHOro 3HAOMETpUo3a. Pa3opBaBLIMECS 3HIOMETPMO-
WAHbIE KWUCTbl MHOTLA NpeACTaBAAlOT coboi AnarHoctuye-
CKYI0 M XUPYPruyeckyto npobnemy, NOCKObKY Y NaLyeHTOB
C pa3opBaBLUENCA KUCTOW HepeaKo HaboAaTCA CUMNTOMBI
OCTPOTO JKMBOTA, CBA3aHHbIE C MHTEHCMBHOM DOSIbI0 M HeCTa-
OUNbHBIMM MOKa3aTeNAMU FreMOAMHAMUKM, a TAKXKe TaKUe Ku-
CTbl MOYT UMUTMPOBATbL 3/T0KA4eCTBEHHOE HOBOODOpa3oBaHue
AVYHUKOB.

AONOJIHUTENBbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHCMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAUNOCH.

KoHdnukT unTepecoB. ABTopbl [eKnapupyloT OTCYTCTBUE SIB-
HbIX 1 MOTEHLMaNbHbIX KOH(IMKTOB MHTEPECOB, CBA3aHHbIX C Ny6-
JIMKaLMeNn HacTosLLLEN CTaTbK.

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHbINA BKMaL
B MpOBEEHWe WCCNe0BaHUS M MOAFOTOBKY CTaTbW, MPOYM
1 0pobpunmn GuHanbHy Bepcuio nepes, nybnukaumen.

nomeTpuosa // TwuHekonormsa. 2022. T. 24, N° 3. C. 167-173.
DOI: 10.26442/20795696.2022.3.201508

6. Young H., BuiT.L, Cramer S.E, et al. Ruptured endometrioma in a
nonpregnant patient: a case report // Journal of Medical Case Reports
2022. Vol. 16, No. 1. Art. 161. DOI: 10.1186/513256-022-03361-3

7. Choi N.J, Rha SE., Jung S.E., et al. Ruptured endometrial
cysts as a rare cause of acute pelvic pain: can we differentiate
them from ruptured corpus luteal cysts on CT scan? // Journal of
Computer Assisted Tomography. 2011. Vol. 35, No. 4. P. 454-458.
DOI: 10.1097/RCT.0b013e31821f4bd2

8. Lee Y.R. CT imaging findings of ruptured ovarian endometriotic
cysts: emphasis on the differential diagnosis with ruptured ovarian
functional cysts // Korean Journal of Radiology. 2011. Vol. 12, No. 1.
P. 59-65. DOI: 10.3348/kjr.2011.12.1.59

9. PycuHa EN., ApMonmHckas M., MBaHosa A.O. CoBpeMeHHble
noAxofbl MpW Jly4yeBoi AMArHOCTVKE 3HAoMeTpuosa // MypHan
aKyllepcTBa M xeHckmux bonesHen. 2020. T. 69, N2 2. C. 59-72.
DOI: 10.17816/J0WD69259-72




DISCUSSION

10. MpaKkTnyeckas ynbTpa3ByKoBas AMArHOCTVKa: PyKOBOACTBO ANA
Bpauen: B 5 T. T. 3. YnbTpa3ByKoBas AMarHoCTMKa 3aboneBaHui
eHCKMx nonosbix opraHos / Mog pes. I".E. TpydaHosa, B.B. Pssa-
HoBa. M.: T30TAP-Mepua, 2016. 232 c.

REFERENCES

1. Arslanyan KN, Kharchenko El, Loginova ON. What do we know
about endometrioid cysts today? Russian Journal of Human Reproduc-
tion. 2018;24(6):103—107. (In Russ.) DOI: 10.17116/repro201824061103
2. Dubrovina SO, Berlim YuD, Gimbut VS, et al. Modern view
on endometriomas. Russian Journal of Human Reproduction.
2015;21(3):98-105. (In Russ.) DOI: 10.17116/repro201521398-105
3. Smirnova TA, Zhukovich AS. Modern aspects of treatment of en-
dometriotic ovarian cysts is a small size in women of reproductive
age. Meditsinskiy zhurnal. 2019;36(2):108—114. (In Russ.)

4. Vaulina EN, Artymuk NV, Zotova OA. Rare and acute complications
of endometriosis in pregnant women. Fundamentaland Clinical Medlicine.
2021;6(1):69-76. (In Russ.) DOI: 10.23946/2500-0764-2021-6-1-69-76
5. Podzolkova NM, Fadeev IE, Mass EE, et al. Non-invasive diagnosis
and non-surgical treatment of endometriosis: A review. Gynecology.
2022;24(3):167-173. (In Russ.) DOI: 10.26442/20795696.2022.3.201508
6. Young H, Bui TL, Cramer SE, et al. Ruptured endometrioma in a
nonpregnant patient: a case report. Journal of Medical Case Reports.
2022;16(1):161. DOI: 10.1186/513256-022-03361-3

0b ABTOPAX

Bnapumup BuktopoBuy Ps3aHoB, [JOKT. Mef. HayK, JOLEHT;
ORCID: https://orcid.org/0000-0002-0037-2854;
eLibrary SPIN: 2794-6820; e-mail: 79219501454@yandex.ru

l'ynbHa3 KamanbauHoBHa CapblkoBa, KaHA. Me[l. Hayk;
ORCID: https://orcid.org/0000-0002-6791-518x;
eLibrary SPIN: 3115-7430; e-mail: kokonya1980@mail.ru

Uropb CepreeBuy XKenesHsak, A0KT. Mef. HayK, npodeccop;
ORCID: https://orcid.org/0000-0001-7383-512X;
eLibrary SPIN: 1450-5053; e-mail: igzh@bk.ru

Uropb BanepbeBuy boiikoB, 1OKT. MeA. HayK, npodeccop;
ORCID: https://orcid.org/0000-0001-9594-9822;
eLibrary SPIN: 1453-8437; e-mail: qwertycooolt@mail.ru

Buktop Bnagumuposuy Unato., KaHa. Mefl. HayK;

ORCID: https://orcid.org/0000-0002-9799-4616;

eLibrary SPIN 2893-9880; e-mail: mogidin@mail.ru

*Poman AHaTtonibeBuY llocTaHoroB, accuCTeHT Kadbeapbl;
afpec: 194100, Poccus, CankT-Tetepbypr, yn. JInToBcKas, 4. 2;
ORCID: https://orcid.org/0000-0002-0523-9411;

eLibrary SPIN: 8686-1597; e-mail: r.a.postanogov@yandex.ru

* ABTOp, OTBETCTBEHHBIN 3a nepenicky / Corresponding author

Vol.£2(2)2023

00 https://doiorg/ 1017816/ rmmar340/ 78

Russian Military Medical
Academy Reports

11. Gungor T., Kanat-Pektas M., Ozat M., Zayifoglu Karaca M.
A systematic review: endometriosis presenting with ascites //
Archives of Gynecology and Obstetrics. 2011. Vol. 283, No. 3.
P. 513-518. DOI: 10.1007/s00404-010-1664-1

7. Choi NJ, Rha SE, Jung SE, et al. Ruptured endometrial
cysts as a rare cause of acute pelvic pain: can we differenti-
ate them from ruptured corpus luteal cysts on CT scan? Jour-
nal of Computer Assisted Tomography. 2011;35(4):454-458.
DOI: 10.1097/RCT.00013e31821f4bd2

8. Lee YR. CT imaging findings of ruptured ovarian endometriotic
cysts: emphasis on the differential diagnosis with ruptured ovar-
ian functional cysts. Korean Journal of Radiology. 2011;12(1):59—-65.
DOI: 10.3348/kjr.2011.12.1.59

9. Rusina El, Yarmolinskaya MI, Ivanova AO. Modern meth-
ods for radiological diagnosis of endometriosis. Journal of Ob-
stetrics and Women’s Diseases. 2020;69(2):59-72. (In Russ.)
DOI: 10.17816/J0WD69259-72

10. Trufanov GE, Ryazanov VWV, eds. Practical ultrasound diagnostics:
guideline for doctors in 5 vol. Vol. 3. Ultrasound diagnostics of dis-
eases of the female genital organs. Moscow: GEOTAR-Media Publ;
2016. 232 p. (In Russ.)

11. Gungor T, Kanat-Pektas M, Ozat M, Zayifoglu Karaca M.
A systematic review: endometriosis presenting with ascites.
Archives of Gynecology and Obstetrics. 2011;283(3):513-518.
DOI: 10.1007/s00404-010-1664-1

AUTHORS' INFO

Vladimir V. Ryazanov, M.D,, D.Sc. (Medicine); Assotiated Professor;
ORCID: https://orcid.org/0000-0002-0037-2854;
eLibrary SPIN: 2794-6820; e-mail: 79219501454@yandex.ru

Gulnaz K. Sadykova, M.D., Ph.D. (Medicine);
ORCID: https://orcid.org/0000-0002-6791-518x;
eLibrary SPIN: 3115-7430; e-mail: kokonya1980@mail.ru

Igor S. Zheleznyak, M.D., D.Sc. (Medicine); Professor;
ORCID: https://orcid.org/0000-0001-7383-512X;
eLibrary SPIN: 1450-5053; e-mail: igzh@bk.ru

Igor V. Boykov, M.D., D.Sc. (Medicine); Professor;
ORCID: https://orcid.org/0000-0001-9594-9822;
eLibrary SPIN: 1453-8437; e-mail: qwertycooolt@mail.ru

Victor V. Ipatov, M.D,, Ph.D. (Medicine);

ORCID: https://orcid.org/0000-0002-9799-4616;

eLibrary SPIN 2893-9880; mogidin@mail.ru

*Roman A. Postanogov, M.D., Assistant;

address: 2, Litovskaya str., Saint Petersburg, 194100, Russia;
ORCID: https://orcid.org/0000-0002-0523-9411;

eLibrary SPIN: 8686-1597; e-mail: r.a.postanogov@yandex.ru






