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The frequency of thoracoabdominal injuries (TAI) in the structure of sanitary losses of the surgical profile
in the area of the Joint Forces operation (JFO) / antiterrorist operation (ATO) among penetrating injuries of the
abdomen and chest is — 5,6 %. The high mortality rate for this type of combat surgical trauma, which reaches 28
- 31%, makes this problem relevant in the context of surgical treatment tactics in the initial stages of medical

care.

Keywords: thoracoabdominal injuries, combat surgical trauma, damage control surgery.

Thoracoabdominal injuries (TAI) are penetrating
injuries to the chest and abdomen, usually caused by a
single projectile that injures the diaphragm. According
to the armed military conflict in East of Ukraine, their
share is 5.6% among penetrating wounds of the ab-
domen and chest, and the mortality rate for this type
of combat surgical injury reaches - 28-31% [1].

Wounded of TAI when entering the stages of
medical evacuation are characterized by the presence
of many clinical manifestations. Most well-known
authors divide them into three groups: Group | (up to
40%) - wounded with a predominance of symptoms of
abdominal damage; Group Il (up to 10%) - wounded
with a predominance of symptoms of damage to the
thoracic cavity; Group I11 (up to 50%) - wounded with
symptoms of damage to the organs of both serous cav-
ities [2]. The variety of clinical manifestations and the
combined nature of the injury is due to the possibility
of simultaneous damage to the parenchymal organs,
which often contributes to major bleeding (hemotho-
rax, hemoperitoneum) and hollow organs, leading to
contamination of the abdominal cavity (peritonitis). In
addition, the presence of a defect in the diaphragm
leads to depressurization of both serous cavities with
different internal pressures, which causes severe func-
tional disorders of vital organs and systems, and also
the migration of abdominal contents into the pleural,
causing pleurogenic shock and lung collapse [3,5,6].

More than 75% of wounded with such injuries
are taken to the stages of medical evacuation of the
second level of medical care in severe and extremely
serious condition, and in the structure of mortality, the
main causes of death are blood loss and shock (72.9%)
[1,6].

Treatment of TAI wounded should be staged,
based on the adequate choice of the scope and se-
quence of surgical interventions depending on the
severity of the injury and its anatomical and morpho-
logical features, and in accordance with the content of
damage control surgery (DCS) tactics.

The aim of the study. Improve surgical treatment
through the use of DCS tactics in wounded with
thoracoabdominal injuries with severe and extremely
severe trauma, in the context of Joint Forces operation
(JFO).

Patients and methods. A retrospective analysis of
the provision of surgical care to 123 victims with gun-
shot wounds to the thoracoabdominal injuries received
during the JFO at the second level of medical care.
Patients were divided into two groups - the main and
the comparison group.

The comparison group included 52 wounded who
received medical care during the first two periods of
the armed conflict (2014-2016), when the intensity of
combat fighting was greatest and the medical support
system was in the phase of reform and renewal. Tac-
tics of surgical treatment were based on empirical as-
sessment of the severity of the injury with overestima-
tion and complex surgical manipulations for complete
anatomical restoration of damaged organs according
to the early total care (ETC) program.

The main group included 71 wounded, who re-
ceived medical care in the third period of the armed
conflict (2016 - 2018), when the fighting was posi-
tional, and the system of medical and evacuation
measures acquired an optimal structure, which al-
lowed to bring surgical care as close as possible to the
field battle. In this category of wounded, differential
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diagnostic tactics were used depending on the assess-
ment of the severity of the wounded on admission on
the anatomical - functional scale Admission trauma
scale (AdTS) [4]. Additionally, laboratory, ultraso-
nographic (FAST - protocol) and X-ray examination
methods were used. Surgical care was provided in
medical facilities that housed medical unit reinforce-
ment teams (similar to the Forward Surgical Team,
following the example of the US Army) and in mili-
tary mobile hospitals, which corresponds to the second
level of medical care.

Assessment of the severity of anatomical injuries
of internal organs was performed on the AIS scale;
severity of injury on the AdTS scale. The observation
groups by age (p = 0.10) and severity of injury
(pPAdTS > 0.05; U - Whitney - Mann test = 1807) were
comparable.

Data processing was performed using computer
technology using Microsoft Excel 2019 software and

Statistica 13.0 application package. Student's criterion
was used to compare the two samples of quantitative
characteristics, the distribution of which corresponds
to normal. In order to compare the two samples of
binary features used the criterion y 2 - Pearson. To
determine the presence and strength of the relationship
between traits, Spearman’s correlation analysis for
nonparametric traits was performed.

Research results. To assess the severity of the in-
jury in the wounded at the second level of medical
care, the AdTS scale was used, which focuses on the
use of objective clinical examination and assessment
of the severity of the condition of the wounded on
admission. The simplicity of this technique allows its
use in the pre-hospital and hospital stages without the
use of additional (instrumental) methods of examina-
tion. (Table 1).

Table 1
The structure of the wounded who were admitted to the SME level 11 by severity of injury
. - Main group (n=71) Comparison group (n=52)
The severity of the injury (trauma) abs. % Yy % 2 Pearson, P
not severe 5 7% 3 5,8 % 2°=0,08; p=0,77
severe 40 56,4 % 31 59,6 % =013, p=0,71
extremely severe 26 36,6 % 18 34,6 % 272=0,05,; p=0,81

Among injuries of abdominal organs in 70.4% of
cases of the main group and in 48.1% of cases of the
comparison group there were injuries of parenchymal
organs. Damage to hollow organs was observed in
56.3% of the main group and in 55.8% of the compar-
ison group. Damage to inorganic formations (large

omentum, mesentery) and their combination was ob-
served in 43.7% of the main group and in 38.5% of
the comparison group, organs and structures of the
retroperitoneal space in 16.9% and 13.5% in the main
group and comparison group, respectively (Table 2).

Table 2

General characteristics of injuries of the internal organs of the abdominal cavity in TAI

Main grou Comparison grou N .
Damage to groups of organs (nzgl) P p(n:52)g P The rellablzllty of th? difference (y
abs. % abs. % Pearson; P)
parenchymal 50 | 70,4 % 25 48,1 % #°=6,29;p=0,013
hollow 40 | 56,3% 29 55,8 % #*=0,004;p=0,95
Inorganic formations 31 | 43,7% 20 38,5 % 2#=0,33; p=0,56
organs of thsep;iteroperltoneal 12 | 16.9% 7 135 % #=0,27:p=0,60

In the main group, parenchymal organ damage
was observed in 50 (70.4%) cases, and in the compari-
son group - in 25 (48.1%), the difference was statisti-
cally significant (y 2 - Pearson = 6.29; p = 0.013). We
attribute this to the approach of surgical care to the
battlefield, which led to a reduction in the delivery

time of the wounded to the second level of medical
care and, accordingly, led to the arrival of more
wounded in serious and extremely serious condition.
The structure of damage to internal organs is present-
ed in table 3.
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Table 3

The structure of damage to internal organs in TAI

Main group (n=71) | Comparison group (n=52) | The reliability of the difference

Damaged organs abe. e S% : a6|2. ’ po/(o ) (;(ZPteyarson; P)
rib fracture 20 28,2 % 13 25 % #*=0,15; p=0,69
lungs 27 38 % 18 34,6 % 2=0,15; p=0,69
heart 2 2,8% 1 1,9 % 2#=0,10; p=0,75

diaphragm 71 100 % 52 100 % p=1

liver 36 50,7 % 19 36,5 % 2=2,43; p=0,11
stomach 12 16,9 % 8 15,4 % 2#=0,05; p=0,82
duodenum 3 42 % 2 3,8% #*=0,01; p=0,91
spleen 13 18,3 % 5 9,6 % »*=181; p=0,17
small intestine 8 11,3 % 8 15,4 % #*=0,45; p=0,50
colon 17 23,9 % 11 21,2 % 2=0,13; p=0,71
pancreas 2 2,8% 1 1,9 % 2#=0,10; p=0,75
kidney 7 9,9 % 4 7,7% 2#=0,17; p=0,67
bladder 5 7% 3 5,8 % 2=0,08; p=0,77
intercostal artery 4 5,6 % 3 58 % #2=0,001; p=0,97
omentum and mesentery | 31 43,7 % 20 38,5 % °=0,33; p=0,56

The frequency of damage to individual organs
and anatomical structures in the observation groups
did not differ statistically.

The severity of the abdominal component of the
injury affected the overall severity of the injury, as
evidenced by the presence of a moderate direct corre-

Surgical manipulations in the treatment of the abd

lation (reomp.=0,564 (p<0,05); rmain=0,620 (p<0,05),
Spearman's test).

The list of surgical manipulations in the treatment
of the abdominal component of the injury of the vic-
tims of TAI of the general array of studies are present-
ed in tables 4 and 5.

Table 4
ominal component of TAI (main group, n=71)

The degree of organ damage on
Tactics of surgical treatment, surgical interventions the scale AIS Quantity
I-11 111 I\% V

- suturing of liver wounds 11 - - - 11 (15,5 %)
- - physical and chemical hemostasis of the liver wound 8 - - - 8 (11,3 %)
- suturing of liver wounds, external drainage of bile ducts - 4 - - 4 (5,6 %)
;ainetcramponade of the wound canal of the liver with rubber con- i 3 i i 3 (4.2 %)
- bimanual compression and tight liver tamponade - 3 7 - 10 (14,1 %)
- splenectomy 6 4 2 1 |13(18,3%)
- electrocoagulation of pancreatic injuries, drainage of the 2 i i i 2 (2.8 %)
omental bursa
- suturing of a kidney wound 3 - - - 3 (4,2 %)
- suturing of a kidney wound with formation of a nephrostomy - 1 - - 1 (1,4 %)
- resection of the kidney pole - 1 - - 1(1,4 %)
- nephrectomy - - 2 ’ 2 (2,8 %)
- suturing of the bladder, epicystostomy 3 2 - ’ 5 (7 %)
- suture of the small intestine 5 - - 5 (7 %)
- obstructive resection of the small intestine - 3 1 ) 4 (5,6 %)
- resection of the small intestine with the formation of an anas- i 1 i ) 1(14 %)
tomosis
- imposition of a clamp on the small intestine - - 1 - 1(1,4 %)
- deaf suture of the small intestine with a stapler - - 2 - 2 (2,8 %)
- suture of the colon 9 1 - 10 (14,1 %)
- obstructive resection of the colon - 5 2 7 (9,9 %)
- resection of the colon with the formation of a stoma - 3 1 4 (5,6 %)
- resection of the colon with the formation of an anastomosis - 1 - ) 1(1,4 %)
- suturing of inorganic formations (mesentery, omentum) 27 4 - - | 31 (43,7 %)
- suturing of the diaphragm 54 14 3 - 71 (100%)
Total 128 50 21 1 200
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In the main group in the treatment of the abdominal component of the injury in 71 (100%) cases performed
laparotomy, during which 200 surgical manipulations were performed.

Table 5
Surgical manipulations in the treatment of the abdominal component TAI
(cjmparison group, n=52)
The degree of organ damage on the
Tactics of surgical treatment, surgical interventions scale AIS Total
I-11 111 v V

- suturing of liver wounds 8 - - - 8(15,4 %)
- physical and chemical hemostasis of the liver wound 5 - - - 15(9,6 %)
- suturing of liver wounds, external drainage of bile ducts - 2 - - 12(3,8%)
- atypical liver resection - ) 2 - 12(3,8%)
- bimanual compression and tight liver tamponade - 2 - 12(3,8%)
- splenectomy 3 - 13(58%)
- resection of the pole of the spleen - 2 - - 12(3,8%)
- electrocoagulation of pancreatic injuries, drainage of the 1 i i - 19 w)
omental bursa
- suturing of a kidney wound 2 - - - 12(3,8%)
- suturing of a kidney wound with formation of a nephrostomy - 1 - - 11(1,9%)
- nephrectomy - 1 - 1(1,9 %)
- suturing of the bladder, epicystostomy 2 1 - - 13(58%)
- suture of the small intestine 6 1 - - |7 (13,5 %)
- obstructive resection of the small intestine - - 1 - 11(1,9%)
- res_ection of the small intestine with the formation of an anas- i 3 1 - a@7w)
tomosis
- suture of the colon 4 1 - - 15(9,6 %)
- obstructive resection of the colon - - 2 1 [3(58%)
- resection of the colon with the formation of a stoma - 1 1 - 12(3,8%)
- resection of the colon with the formation of an anastomosis - 3 2 - 15(9,6 %)
- suturing of inorganic formations (mesentery, omentum) 14 6 i 120 (3)8,5

%
- suturing of the diaphragm 34 16 2 - |52 (100%)
Total 76 38 16 1 131

In the comparison group, surgical access for the
treatment of the abdominal component of TAI was
laparotomy - 52 (100%) cases, during which 131 sur-
gical manipulations of varying complexity were per-
formed on the damaged internal organs. The scope of
surgical interventions corresponded to the tactics of
early total care (ETC) - the desire to early restore the
anatomical integrity of damaged organs by increasing
the complexity and volume of surgical manipulations.
Surgical manipulations according to DCS tactics were
performed in 6 (11.5%) cases - liver tamponade and
obstructive resection of the small and large intestines.

In the wounded of the main group, in the treat-
ment of the thoracic component of TAI together with
the use of FAST - protocol, used individual active
waiting tactics, which was always preceded by drain-
age of the pleural cavity on the affected side and con-
trol of drainage. This made it possible to avoid or re-
duce the number of thoracotomies, which already ag-

gravate the general condition of the wounded. In cases
of injuries that had obvious signs of damage to the
heart and large vessels, resuscitation thoracotomy was
performed immediately.

In the main group, 71 (100%) drainage of the
pleural cavity was performed, of which in 67 (94.4%)
cases - the treatment of the thoracic component of the
injury at the second level of medical care was com-
pleted. In 4 (5.6%) cases a thoracotomy had to be per-
formed. In 2 (2.8%) cases, external thoracotomy was
performed in the presence of clinical signs of heart
injury and with a positive result of the FAST protocol.
In other cases, thoracotomy was performed for bleed-
ing that continued into the pleural cavity (allocation of
300 ml of blood by pleural drainage and more than 1
hour). After removing the source of bleeding (lung
wound (1), intercostal artery (4)), the operation was
completed by sealing the pleural cavity with its ob-
ligatory further drainage. (table 6).
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Table 6
Surgical manipulations in the treatment of the thoracic component TAl
(main group, n=71)
. . L . The severity of traumatic shock
Tactics of surgical treatment, surgical interventions No shock Y [T IV Total
- toracocentesis, drainage of the pleural cavity 5 6 | 15| 31| 14 | 71 (100 %)
- thoracotomy -1 - 1311 | 4(56%)
- uturing of a heart wound 111 | 2(28%)
- suturing of the lung wound -
- atypical lung resection 1 1 (1,4 %)
- suturing of intercostal arteries 311 ]4G56%
Total 82

The total number of thoracotomies in the compar-
ison group was 7 (13.5%) operations. In 5 (9.6%) cas-
es the following surgical manipulations were per-
formed: 1 (1.9%) - suturing of the heart wound, 2

(3.8%) - atypical lung resection, 1 (1.9%) - suturing of
the lung wound , 3 (5.8%) - suturing of intercostal
arteries. In 2 (3.8%) cases, thoracotomy was more
diagnostic than therapeutic (table 7)

Table 7
Surgical manipulations in the treatment of the thoracic component TAl
(comparison group, n=52)
Tactics of surgical treatment, surgical interventions The severity of traumatic shock Total
' No shock |1 || IV

- toracocentesis, drainage of the pleural cavity 3 4 |12 | 22| 11 | 52 (100 %)
- thoracotomy -1 2132 |7(135%)
- suturing of a heart wound ] 1(1,9%)
- suturing of the lung wound 1 1(1,9%)
- atypical lung resection 111 ] 238%)
- suturing of intercostal arteries 3 3 (5,8 %)
Total 66

The main method of urgent surgical treatment of
the thoracic component of trauma in TAI at the second
level of medical care, which was final, was thoraco-
centesis and drainage of the pleural cavity. Thoracot-
omy was performed in victims in extremely severe
(shock 111) and terminal (shock 1V) conditions due to
massive bleeding or cardiac tamponade and was usual-
ly regarded as an operation of despair.

In total, in the treatment of abdominal and thorac-
ic components of TAI at the Il level of medical care in
the main group 282 surgical manipulations were per-

formed, of which 67 (22.8%) in compliance with DCS
rules, in the comparison group 197 surgical manipula-
tions were performed, 12 (6.1%) ) of which were per-
formed in compliance with the rules of DCS (the dif-
ference is significant,

x 2 - Pearson = 26,285; p <0,001). DCS tactics
were used in 30 (42.3%) wounded of the main group
and in 9 (17.3%) wounded of the comparison group
(the difference is significant; i ? - Pearson = 8.63; p =
0.004) (Table 8).

Table 8

Characteristics of surgical manipulations of the | phase of DCS tactics in victims of TAI

. . . Main group (n=71) | Comparison group (n=52)
Surgical manipulations abs. % abs. %
DCS — bleeding control
tamponade of the wound canal of the liver with rubber container 3 42 % - -
bimanual compression and tight liver tamponade 10 141% 2 3.8%
splenectomy 6 8,5% - -
nephrectomy 2 2,8% - -
suturing of a heart wound 2 2,8 % 1 1,9 %
atypical lung resection 1 1,4% 1 1,9%
Together 24 33,8% 4 3.8%
DCS — contamination control
obstructive resection of the small intestine 4 5,6 % 1 1,9%
obstructive resection of the colon 7 9,9% 3 5,8 %
resection of the colon with the formation of a stoma 3 42 % - -
applying a clamp to the small intestine 1 1,4% - -
deaf suture of the small intestine with a stapler 2 2,8 % - -
Together 17 239% 4 7,7%
DCS - control abdominal compartment syndrome
laparostomy formation 19 26,8 % 2 3.8%
seams on the skin 7 9,9% 2 3.8%
Total manipulations 67 22,8 %* 12 6,1 %*
Total wounded 30 42,3 % 9 17,3 %
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In 24 (33.8%) of the main group of wounded, the
indication for the use of DCS tactics was determined
according to the criteria for assessing the severity of
injury on admission on the AdTS scale. According to
this scale, in 2 wounded the degree of severity of inju-
ry was estimated at 14 points, in 3 - in 13 points, in 6 -
in 12 points, in 7 - in 10-11 points and in 6 cases - in 9
points. This category included the wounded with se-
vere injuries of the parenchymal organs, vessels of the
abdominal and thoracic cavities. In 4 (5.6%) cases
with a severity of injury of 8-9 points, DCS was used
for medical and tactical indications (mass influx of
wounded) and in 2 (2.8%) cases due to increasing hy-
pothermia <body temperature < 35 ° C) and metabolic
acidosis (pH <7.2). Methods of temporary closure of
the abdominal cavity were: formation of laparostomy -
19 cases, sutures on the skin - 7 cases, clips for un-
derwear - 1 case.

In the wounded of the comparison group, the tac-
tics of surgical treatment of DCS were used with the
simultaneous admission of two or more seriously
wounded. The following methods were used to close
the abdominal cavity: laparostomy formation - 2 cas-
es, sutures on the skin - 2 cases, 5 wounded used
clamps for sterile linen to temporarily close the ab-
dominal cavity.

Due to the use of DCS tactics in the treatment of
parenchymal injuries, the number of liver tamponades
in the main group increased - 13 (18.3%) and 2 (3.8%)
cases in the main group and the comparison group,
respectively (the difference is significant; i 2 - Pearson
=4, 94; p = 0.027) and significantly reduced the num-
ber of primary anastomoses - 2 (2.8%) cases in the
main group and 9 (17.3%) cases in the comparison
group (the difference is significant; y 2 - Pearson =
7.69; p = 0.006).

Discussion. The use of DCS surgical treatment
tactics, the main content of which is to reduce the vol-
ume of surgical manipulations, made it possible to
reduce the operation time in the correction of ab-
dominal injuries from 131.4 + 15.7 minutes. in the
comparison group up to 62.8 + 9.4 minutes in the
main group (p <0.05; t - Student's criterion = 3.75).

At the second level of medical care, 6 (11.5%)
wounded of the comparison group and 1 (1.4%) of the
wounded of the main group (the difference is signifi-
cant; 2 - Pearson = 5.74; p = 0.017) had a recurrence
of intra-abdominal bleeding. This complication arose
as a result of failure of sutures and / or due to dysfunc-
tion of the blood coagulation system, as the affected
comparison groups tried to complete the operation in
full despite the severity of the injury and the complex-
ity of surgical treatment (with increasing operation
time - coagulopathy deepened). while, DCS tactics
were widely used in the victims of the main group, the
main task of which was to reduce the volume of sur-
gery and reduce perioperative time.

Analyzing the mortality rate at the second level
of medical care, in the comparison group died - 9
(17.3%) wounded, and in the main group - 3 (4.2%)
wounded (the difference is significant; y 2 - Pearson =
5.83; p = 0.016 ). In the mortality structure of the
wounded of the comparison group during the opera-
tion due to decompensated shock and irreversible
blood loss died 4 (7.7%) wounded, during the first day
of the postoperative period from the recurrence of
bleeding died 5 (9.6%) wounded. Among the 3 deaths
of the main group, according to the AdTS scale, se-
vere trauma (9 points) was detected in 1 (1.4%)
wounded and extremely severe (14 and 15 points) - in
2 (2.8%) wounded. During the operation, as a result of
decompensated traumatic shock and irreversible blood
loss, 2 (2.8%) wounded died, from recurrence of intra-
abdominal bleeding - 1 (1.4%) wounded.

Conclusions. Treatment of the abdominal com-
ponent of trauma in TAI was the main component of
surgical treatment of severe and extremely severe inju-
ries. Damage to this anatomical area is accompanied
by high mortality, frequency of complications and
disability. Differentiated tactics of surgical treatment
allowed in the main group to significantly reduce the
duration of surgical treatment in patients with severe
and extremely severe trauma by reducing its volume
and allowed to significantly reduce the number of
postoperative complications by 10.1% and mortality
rate by 13.1%.
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Abstract

Standard methods of examination of endocrinological patients (determination of the levels of free cortisol,
adrenocorticotropic hormone, aldosterone, renin, etc.) have insufficient sensitivity and specificity and are not
universal. The possibilities of determining the qualitative and quantitative composition of steroids in biological
fluids using chromatographic techniques in patients with tumor lesions of the adrenal glands are very promising
for the early diagnosis of diseases, highlighting the differential diagnostic criteria for verifying subclinical forms
of hormone-active formations, for determining the treatment tactics in such patients.

AHHOTaLUA

CTaHILapTHLIe MCTOAHUKHU O6CJ'IeILOBaHI/I$[ SHAOKPHUHOJOTHYCCKUX OOIBHBIX (or[pez[eneHI/Ie ypOBHefI CBO6OZ[—
HOTO KOPTHU30J1a, AAPCHOKOPTUKOTPOIIHOI'O TOPMOHA, aJIbAOCTCPOHA, pCHUHA U T.I[.) O6J'Ia,I[aIOT He,IlOCTaTO‘IHOfI
YYBCTBUTCJIBbHOCTBHIO U CHGI_[I/Iq)I/I‘{HOCTLIO 1 HC ABJIAIOTCA YHUBCPCAJIbHBIMU. Bo3MmoxxHOCTH OIIPCACICHNUA Kadc-
CTBCHHOI'O U KOJMYCCTBCHHOTO COCTaBa CTCPOHUIOB B OHMOJIOTHYECKHX JKUIAKOCTAX € UCIIOJB30BAHHUCM XpOMATO-
Fp&(bPI‘I@CKI/IX METOAUK Yy MAIMCHTOB C OITYXOJICBBIMH MNOPAKCHUAMU HAANIOYCUYHUKOB BCCbMa IMCPCHEKTHBHBI
JUISl paHHeW JAMarHOCTHKM 3a00ieBaHMi, BbIeisis AuddepeHnnaibHO-IMarHoCTHYeCKUe KPUTEpUU BepUdHKa-
N CYOKIMHIYECKUX (DOpPM TOPMOHAIBHO-aKTHUBHBIX 00pa3oBaHUil, g onpenesieHHs JeuyeOHOW TaKTUKU y

MOTOOHBIX OOJIBLHBIX.

Keywords: laboratory diagnostic, adrenal tumors, incidentalomas.
KiroueBble cioBa: na60paT0pHaﬂ JAWArHoCTHKa, OIyXO0Ju HAATIOUCHYHUKOB, MHIUJACHTAJIOMBI.

Beenenue.

YacToTa BBISBIECHHA 00pa30BaHWN HAIIIOYEUHH-
KOB B IIOCIIETHHE TOJbl 3HAUUTEIHHO YBEIMUYMIIACH,
MPEeXIE BCEro 3a CUET MIMPOKOTO HCIIOJIB30BAaHHS B
MPAaKTUYEeCKON MEIUIIMHE JIyYeBBIX METOAOB JHAarHO-
ctuku [1, c. 52; 4, c. 39; 7, c. 3]. JanHble momymsiu-
OHHBIX AHAJM30B JIEMOHCTPUPYIOT (aKT, YTO OKOJIO
65%  UHOMOEHTAIOM  SBISIOTCS  TOPMOHAJIBHO-
HEaKTHBHBIMH  OOpa30BaHMSAMH  HAJAMOYCUYHUKOB
(THOH), 15% — MeracTaTHYECKUMH KapIHHOHAMHU
HaJII0YECYHHKOB, o 10% — KOpTHU30J]1-
cekperupyromumu  ageaomamu (KCA), mo 5% -
tdheoxpomoruromamu (DX), taxke mo 5% — anpno-
cTepoH-cekperupyromMu  ageHomamu  (ACA)
HakoHel, 10 2% — aJpeHOKOPTHKAIBHBIM pPaKOM
(AKP) [3, c. 70; 11, c. 830]. IIpuuem, Hepenko, HE
BBITTOJIHAS TTOJTHOTO JTMAarHOCTHYECKOTO aJrOpHTMa
o0cenoBaHus 0O0IBHBIX c TOPMOHAIIBHO-
HEaKTHBHBIMH WHIIMJICHTAJIOMaMH, B 3Ty K€ TPYIITy
BKITIOYAIOT JIMI, IMEIOIINX OITyXOJH HaJMOYEUYHUKOB
CO CKpBITOM (YHKIMOHAIBHOW AaKTHBHOCThIO. B
OOJIBIIMHCTBE CIIy4aeB K HUM OTHOCATCS CYOKJIMHH-
yeckue (OpMBI KOPTHKOCTEPOMBI  HaJNOYEYHUKA
("npexoptukocTepoma’), anbrocrepoms! ('mpeanbao-
crepoma"), "Hemas" (eoxpoMoUUTOMA M, YTO OCO-
6enHo BaxHO — HedyHkumHupytomuii AKP. ITono6-

HBIH TOJXOJ YpeBaT PUCKOM pa3BHUTHUS XM3HEYIPO-
KAIOIINX Cep/IeYHO-COCYACTHIX, BOJTHO-
JIEKTPOIUTHBIX W METa0OIMYECKUX HapYIICHHH, KO-
TOpBIC HaOMIOMAIOTCS Yy JUI ¢ MaHH(ecTHRIME (op-
MaMu 3a00JIeBaHUH, YTO MOXKET IPUBOJIUTD K JIETallb-
HOMY ucxony [1, c. 55; 2, c. 622; 9, ¢. 1930]. OueBun-
HO, TOMOOHBIA MOIXOJ HEIOMYCTHM, TaK Kak
COBPEMEHHBIH ATall HayYHO-TPAKTUYECKOTO Pa3BUTHS
MEJIMIMHBl TPeOyeT BBISBICHUS HE TOJbKO MaHH-
¢dectHBIX (hopM 3a00JECBaHUI HAINOYCUYHHKOB, HO H
TOPMOHAJIBHO-aKTUBHBIX 00pa30BaHMN HaJIIOYEUHH-
KOB C CYOKJIMHHYECKHUMH TNposBIeHMIMH. To ecTh
HeoOXoAMMa paHHssL JUarHOCTHKa 3a0osieBaHMi
Ha/INOYEYHUKOB M CEJIEKIMsI TAaKNX OOJNBHBIX JUIS pea-
JIM3alUK 000CHOBaHHOM JIeUeOHON TaKTHKH.
Jlaboparopras nuarHoctuka XXI Beka xapakrte-
pusyercsi Bce OoJiee BO3PACTAIOUIMMH BO3MOXXHOCTS-
MU B BBISIBJICHHH CKPBITOH FOPMOHAILHON aKTUBHOCTH
OITyXOJIeil HaJllO4YeYHUKOB, KOTOpPhIE TAJIEKO HE BCe-
rja peanu3yloTcs B NPaKTHYECKOW IHIOKPHHOJIOTUHU
[9, c. 1915; 11, c. 827]. CranmapTHBIE METOAUKU 00-
CJIC/IOBAHUSI SHIAOKPUHOJIOTHUECKHX OOJBHBIX: OIpe-
JIeJICHUE YPOBHEH CBOOOJHOrO KOPTH30Ja, aJPEHO-
kopruxkorponHoro ropmona (AKTI), ampnocrepona,
peHMHAa W T.I. 00JaJar0T HENOCTaTOYHOW YyBCTBH-
TENBHOCTBIO U crieruduaHocThio (88-97%) 1 He sB-
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JISFOTCS. YHUBEPCAIBHBIMU [1, ¢. 56]. Psan crnenmanm-
CTOB yTBEP)KAAIOT, YTO M3yYEHHE CTEPOUITHOTO TIPO-
¢usg (CII) Moun 1 m1a3Mel gaeT HanOojee 3HaYMMEbIe
nokaszaread B auarHoctuke AKP, a BeIgBIGHUE mO-
BBIIIICHHOTO YPOBHS METAa0OJIHMTOB KAaTEXOJIAMHUHOB —
noareepxkneHneM PX [2, c¢. 625]. Dto memaer momo0-
HBbI€ UCCJIEIOBAHUS B JTUATHOCTHKE 3JI0KaUECTBEHHBIX
HOBOOOpPA30BaHWIl HAJNOYEYHHKOB BECbMa IEpCIIEK-
TUBHBIMH JJIs IIUPOKOTO UCIIOJIb30BaHUs. Bo3MoOKHO-
CTH OIIpeJeNICHHs] KaueCTBEHHOTO U KOJUYECTBEHHOTO
COCTaBa CTEPOW/IOB B OHOJIOTMUECKHUX IKUAKOCTAX C
HCIIOJIE30BAHUEM XPOMATOTPaQHUUECKIX METOJUK Y
MAIIMCHTOB C OMYXOJICBBIMH ITOPAKCHUSMH HAaIIIO-
YEYHUKOB BECbMa MEPCHCKTHBHBI ISl paHHEW Ima-
THOCTHKH 3a00JIeBaHUi, BIACI AU depeHInantsHO-
JIUAarHOCTHYECKUEC KPUTECPHH BepU(UKAIMH CyOKIH-
HUYECKHUX (POpM TOpMOHATBFHO-aKTHBHBIX 00pa3oBa-
HUH, I OTpeneieHns JIeueOHOM TaKTHKH y IMoI00-
HBIX OOJIbHBIX.

Ilens wuccrnemnoBaHWss — ONTHMM3HPOBATH BO3-
MOYXHOCTH J1a0OpaTOPHOI MarHOCTHKH B BBIJCICHUU
CKPBITHIX (POPM TOPMOHAJIBHO-aKTHBHBIX HOBOOOpA-
30BaHUi HAJIIOYEUYHHKOB, ONPEACISIONINX JIeyeOHYIO
TaKTUKY YHIOKPUHOJIOTHYCECKUX OONBHBIX.

Martepuaisl ¥ METOJIBL.

Cpemn Bcex 1390 OodBHBIX C mMaTOJOTHEH
HA/ITOYCYHUKOB, OOCIICIOBaHHBIX Hamu, y 207
(14,9%) neneHampaBIEHHO H3y4Yadd TOPMOHBI-
MPEIICCTBCHHUKN CTEPOMIOTEHEe3a W MeTaOOINTEHI
KaTeXO0JIAMHUHOB METOJIOM BBICOKOI()(EKTUBHOM >KHI-
KOCTHOIT XxpoMaTorpaduu, a Takke OHKOMapKephl.

207 mareHToB OBUIM pa3/ieleHbl Ha JIBE TPYIIIHI:
JMLa ¢ CYOKIMHUYECKMMH (opMaMy TOPMOHAIBHO-
aKTUBHBIX 00pa3oBaHWil HAAMOYEYHUKOB (n-173) wu
MAIUeHThl UCTUHHO TOPMOHAIBLHO-HEAKTHBHBIMU 00-
pasoBaHusMHE (n=34).

BceMm manmeHTaM TpOBOAMIICS IMEPEUYCHb HCCIIE-
JIOBaHUI COTIIACHO MPOTOKOJIA.

AHAMHECTHYECKH YCTAaHOBJICHO, YTO O0pa3oBa-
HUC HAAMOYCYHUKOB BBIABICHO CIyYalHO TpU UH-
CTPYMEHTAIIFHOM OOCIICIOBAaHHH IO TOBOAY HHOM
narosioruu y 56 maruenToB (27,1%). OueHka KIMHU-
YEeCKHUX MPOSIBICHUH MO3BONNIA BRIABUTE y 151 6oib-
HOro (72,9%) CKpbIThIE TPOSBIECHUS 3a00JI€BaHUI
HAATOYEUHUKOB.

Cpeau manueHToB npeodiaaaiy KeHuael — 139
(67,1%), cpennuii Bozpact coctaBmi 51,1£14,5 ner.

OueHKky TrOPMOHAJIBHOTO  HAANOYEUHUKOBOTO
craryca BeITOJNHUIN BceM 207 OompHBIM. Hccienosa-
HUs BKiIodanu omnpenenenue yposHs AKTI u cBo-
0OIHOTO KOPTH30JIa, aJbJOCTEPOHA W PEHHHA U WX
cootHoteHust (APC), meruaposnuaHapoOCTePOHCYITb-
tdara (JII'DA-cynbdara), MeTa- 1 HOpMETaHEPPHUHOB B
IU1a3Me KPOBH METOJIOM HMMYHO(EPMEHTHOTO aHaIU-
3a.

[IpenmecTBEHHUKN CTEPOUAOTEHE3a B KPOBH
OIICHUBAJIMCh METOJOM BBICOKOI(DPEKTUBHOW KHJI-
KoctHOM xpomatorpadmm (BDXKX): xopruzon (F),

KOPTH30H (E), KOPTUKOCTEPOH (B), 11-
JIe30KCUKOPTHKOCTEPOH (DOC), 18-
TUAPOKCUKOPTUKOCTEPOH (18-OHB), 11-

ne3okcukoptusod (S), 11-nernapokoprrkocrepoH (A)
[1, c. 53].

Jubdepennmansuyro  amarHoctuky — AKTI -
HE3aBHCUMBIX (DOPM 3HIOTEHHOT'O THUIIEPKOPTH30IIN3-
Ma IIPOBOAMIN C TOMOIIBI0 HOYHOTO M 48-uacoBoro
TTOIABIISIONIETO TECTA C JAeKcamMeTa3oHoM (1 Mr u 2 mr
COOTBECTBEHHO). 3JI0KAYEeCTBEHHBII XapakTep KOpTH-
KaJIbHOTO 00pa30BaHMs HAAIOYHEHNKA OICHUBAIH 10
YPOBHIO pakoBOro amMOpuoHangbHOro antureHa (POA),
uHTepneiikuHa-6 (1JI-6), cocyaucroro sHaoTENHaNb-
Horo Tecta (CO®P), u, HakoHeI, M HCKIFOUCHUS
HEHPOIHIOKPUHHOM NMPHUPOABI OIMYXOJH HAANOYEYHH-
Ka, OLEHUBAJIM YPOBEHb XpoMorpanuta A [4, c. 40; 5,
c. 30; 6, c. 1647; 11, c. 828].

Bce ymaneHHbIe omyxonM moABepraiuch o0s3a-
TEJIFHOMY MOP(OJIOTHIECKOMY HCCIIEAOBAHUIO IS
OKOHYATEJIbHOH BepH(UKAINU JHarHO3a.

Cratuctudeckass 0o0pabOTKa JaHHBIX OCYIIECTB-
JsUIach C HWCIIOJB30BaHMEM MPOTPAaMMHON CHCTEMBI
STATISTICA for Windows wu Microsoft Excel
(Microsoft Office 2013, USA). Pe3ynbraTel mpe-
CTaBJICHBI B BHJIE CPEJHUX 3HAUYEHHH M CTaHIAPTHBIX
oTkioHeHNH (M=+m). Ilpu HOpManbHOM pacipenene-
HUU JIOCTOBEPHOCTh pa3IM4YUil OIICHHMBAIM IO t-
kputepuio Student, Mpu HEHOPMAJILHOM — C UCIIOJb-
30BaHMEM HENapaMETPUYECKOTO KPHUTEpUS M KpUTe-
pust MaHHa-YUTHHU (JIOCTOBEPHBIM CUHUTAIH Pa3IAIHsA
mpu p<0,05).

PesynbTatsl.

Kimanko-nmabopaTopHbelii aHanmm3 IOKasal ode-
BUIHYI0O HEOOXOJMMOCTh HWHTEPIPETALNH TIPEXKIE
Bcero J1labopaToOpHBIX JaHHBIX, TaK KaK OTAEIbHBIE
KIMHUYECKHE TPOSBICHHUSA HE OBIIM NMAaTOrHOMOHHY-
HBIMH.

OCHOBBIBasACh Ha pe3yJibTaTax CTaHAAPTHOH Ja-
60paTOpHOI TUArHOCTHKH Yy OOJBHBIX C CYOKIMHHUYE-
ckoil ¢popmoit ACA mpu CHWKEHMH PEHHHA IUIa3MBI
kpou (1,2+11,4 mMxME/Mir), HOpMambHOM YpOBHE
anmproctepoHa (64,0+128,9 HI/MI) U HEZOCTOBEPHOM
moserieHun APC (mo 14,6+13,7, p>0,2) mis mon-
TBEP>KICHUS TNarHO3a BHITTOJIHSIIN OIIEHKY TOPMOHOB-
MIPEALIECTBEHHUKOB CHHTE3a MHHEPATKOPTUKOHIOB.
YcTaHOBIIEHBI CTaTUCTHYECKH 3HaumMble (p<0,05)
HOBBINICHUS KopTuKocTepoHa (B) no 8,143,4 (Hopma:
no 3,0 ur/min), 11-nge3okcukoprukocrepona (B) no
12,343,0 (wopma: gm0 2 wHr/ma) wuw 18-
rugpokcukoptukoctepona (18-OH-B) mo 5,4+1,4
(Hopma: mo 1 Hr/mi). DTO MO3BOJNIMIIO YCTaHOBUTH
JMarHo3 rnpeanbaoctepomsl y 49 (23,7%) u3 207 na-
LIUEHTOB.

HccnenoBanne roOpMOHAIBHOTO CTaTyca JIMIL C
CYOKITMHUYECKHUMHU TPOSBICHUSAMH SHIOTCHHOTO TH-
TIEpPKOPTHU30JIM3Ma  [TPOIEMOHCTPHUPOBAJIO  HOPMAJIb-
Helii ypoBenb AKTI' mmasmer kpoBu — 37,6+11,1
HI/MJI, a TIOBBIIICHHBIH ypoBeHb 10 876,8+282,7
HMOJIB/TT — y 22 OGonbHBIX. BBuay manoii mHbopma-
TUBHOCTH HWMMYHO(EPMEHTHOTO aHainW3a B JTOH
TpymIie MalueHTOB NPOBEIACHO H3y4YeHHE T'OPMOHOB-
MIPEIIIeCTBeHHNKOB. OTMEUEHO CTaTHCTHYECKH 3Ha-
YUMOE TOBbIIeHNe KopTtuzona (F) mmasmel kpoBU 10
119,2+16,1amomb/n  (p<0,05), 11-me3okcukopTH30IA
(S - mo 11,519 (wopma: 1-3 wur/mm), 11-
neo3okcukoptukoctepona (DOC) no 12,842,1 (HOp-
Ma: 70 2 HI/MJ), COOTHOLIEHHE KOPTH30J/KOPTH30H
(F/E) mo 9,1+1,6 (Hopma: mo 3 ur/mm). Takum oOpa-
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30M TPEKOPTUKOCTEpoMa amarHoctupoBana y 101
6ompHOTO (48,8%).

VY OGonpHEIX ¢ momo3peHueM Ha "Hemyro" @X
CpeIHHH YpOBEHb CBOOOIHOTO MeTaHe(pHHA cocCTa-
Bun 105,0+27,1 (wopma: 0-90 Hr/mim), cBOOGOTHOTO
HopMmeTaHepuHa — 196,0+43,6 (HOp™Ma: 0-180 Hr/mi).
3HayeHue xpomorpaHuHa A cocraBwio 223,3+15,3
(mopma: 0-100 ur/mu). M3 Bcex 207 OGONBHBIX BbLE-
neHsl 14 4enoek ¢ cyOkimmHMYeckod Qopmont dX
(6,7%).

Cxkpeiteie popmbel AKP Obun BBISIBIEHB! Gnaro-
Jlaps XapakTepHOMY MOBBIIIEHUI0 B kpoBu JII'DA-C
mo 45,2439 (mopma: myx. 0,95-11,7, xen. 9,4-44,9
MKMOIB/T) 1 POA — no 9,8+1,2 (mopma:0-5,0 uHr/™MI).
Kpome Toro, y 3THX MarueHTOB OTMEYEHO JOCTOBEp-
HOE TOBBIIICHHE Ta0OPAaTOPHBIX MapKEpOB 3JI0Kade-
ctBeHHOCTH — CODP u UJI-6 — no 11224245 (Hopma:
0-250 ar/mi) u 95,4+1,8 (mopma: 0-10 Hr/MI) cooT-
BETCTBEHHO. lccienoBaHue OMOMHEHO pe3yibTara-
Mu BOXX, mpu KoTopod BBISABIEHO IOCTOBEpPHOE
MOBBILIEHHE TOPMOHOB-NPEIIIECTBEHHUKOB CTEPOHU-
norenesa. [Ipu stom yctaHoBineHo 10-kpaTHOe MOBHI-
reHre ypoBHs 11-me3okcukoptusona (S) — 21,8+4,5
(mopma: mo 2,0 =r/mm) u aBykpatrHoe -— 11-
ne3okcukoprukocrepona (DOC) — 4,2+3,2 (wopma: 10
2,0 Hr/™mi). YOemuTenpHO YCTaHOBICHA CKPHITas
¢dopma AKP y 9 genosex (4,3%).

B ocranmpHbIX 34 KIMHAYECKHUX HAOJIOIEHUIX
BBISBJICHBl TOPMOHAJIBHO-HEAKTHBHBIE 00pa3oBaHUS
(Jlumoma, MHeNoJIMIOoMa, KHCTa, IICEBJJOKUCTAa) Ha OC-
HOBaHHMU OTCYTCTBHSI KIMHUYECKHX W J1aOOPaTOPHBIX
NPU3HAKOB FOPMOHAIBLHON aKTUBHOCTHU (JaHHBIE MM-
MyHO(epMeHTHOoro aHanu3a u BOXX), a Tarke nan-
HbIX MCKT ¢ B/B KOHTpacTHpOBaHHEM.

[IpencraBneHHble TaHHbBIE TO3BOJIMIN JOCTOBEP-
HO BBIJIENUTH CYyOKIMHUYECKHEe (POPMBI TOPMOHAIBHO-
AKTHBHBIX 00pa30BaHMH HaJNOYEeYHUKOB. WX paHHsis
JMarHOCTHKa, TIPEXJIE BCEro B CIydasXx OOJBHBIX
ckpoeIToit (hopmoit AKP, obecreunsio cBoeBpeMeHHOE
BBITIOJTHEHUE OTIEPAaTHBHBIX BMEIIATENHCTB. A OKOH-
yareJibHOe MOP(QOJIOTHYECKOE HCCIEIOBAHHE IT03BO-
aua0  copMyNIMpOBaTh OKOHYATENbHBIH JHMArHO3,
COBIIAIAIONIHI C TOOMepaHoHHbIM [5, €. 35].

Oo6cyxeHue.

BOXX npuobpena xapakTep MpOTOKOJIBHOTO Ja-
OGopaTopHOro MeTo/la B 00CIe0BaHUN IHIOKPUHOJIO-
rudeckux OoybHBIX B psAfge KiIMHUK — CaHKT-
Ierepbypra [1, ¢. 52; 2, c¢. 622; 3, c. 67; 5, c. 30].
OpHako pykoBojsdmMe JOKyMeHThl EBpomnelckoro
obmectBa 3HI0KpHHONOrMN U EBpormeiickoii cetu mo
M3y4YECHUIO OIYXOJICH HaAIOYeYHUKOB HE COJepiKaT
TpeOOBaHMII 10 M3YYCHHIO YPOBHEH TOPMOHOB-
MPEeNIIeCTBEHHUKOB, KaK M HE0OXOIUMOCTH HabIIIo-
JICHUA 3a TalUeHTaMH C JAWarHO30M TOPMOHAIIBHO-
HEaKTUBHOW aJICHOMbI HaJ[IIOUYEYHUKOB IIPH JTHAMETPE
1o 4 cM [7, €. 33]. B To ke Bpemst psij Ucclea0BaHUN
CBHJICTEICTBYET O HEOE30IacCHOCTH COOIIOICHUS
TaKMX PEKOMEHJAINN B CBSI3U ¢ MaHU(ECTAINEH TOP-
MOHAJIbHOW aKTHBHOCTH Y JIMI] MOJIO/IOTO BO3pacTa, a
TaK)Ke BBICOKOM PHCKE MaJMTHU3ALMKA 00pa30BaHUil y
MalMeHTOB CTapIiuX Bo3pacTHeIX rpymm [10, ¢. 37,
12, c. 33]. B ompe/eneHHOM CTEIIEHH 3TO COTIacyeTcs
C JJaHHBIMHM aHTJMHCKHX aBTOPOB, KOTOPHIE CUUTAIOT,

YTO y JIAI C HETUNNYHBIMHI KIMHHYECKUMHU (HOpMaMu
TOPMOHAJIBHO-aKTUBHBIX 00pa30BaHMI HAATIOYECUHH-
KOB IOBBIIIECH PUCK CEPAECIHO-COCYIMCTHIX 3a00IeBa-
HHUH ¥ JIeTaIbHBIX NCXOJO0B BCIECACTBUE T€MOJHMHAMM-
YecKHX M MeTaboimdecknx Hapymenuni [8, . 103; 13,
c. 69].

Takum 00pa3oM OYEBHIHO, YTO BOIPOCHI aJleK-
BAaTHOW OILICHKU OOJIHBIX C CYOKIUHHYCCKHUMH (Hop-
MaMH 3a00JIeBaHUI HAAMOYCYHHKOB JAJICKH OT pe-
IBHOTO JIOCTOBEPHOTO Pa3pelieHust U TPeOYIOT Jalib-
Heilmero u3yuenus, a meron BOXX nenecoobpasno
BHECTH B IPOTOKOJIBI 0OCIe0BaHHUs OOJBHBIX C WH-
LUICHTAIOMaMH.

BriBobI.

1. Meron BBICOKOA()(EKTUBHONH >KHUAKOCTHOI
xpomarorpadun JUTs N3yYCHUS TOPMOHOB-
MIPEALIECTBEHHUKOB CTEPOHOTeHE3a U METabOINTOB
KaTeXOJaMHHOB SBIICTCS BAXXHEHIINM B KOMILIEKC-
HOH OIIEHKE OOJIbHBIX C CyOKIMHHYECKUMH (hopMaMu
TOPMOHAJIHO-aKTUBHBIX OITyXOJICH.

2. Hckmoyenue QpyHKIMOHAIBHOI aKTUBHOCTH,
OCHOBaHHOE Ha OIIeHKe JIabOpaTOpHBIX JAHHBIX, JO-
MIOJTHSIOIINX KOMIUIEKCHOE 00CieioBaHne OOJBHBIX C
00pa3oBaHMAMH  HAIIIOYEYHHKOB,  OOecrednBaeT
100% d9yBCTBUTEIBHOCTh HNPUMEHHUTENBHO K TOPMO-
HaJIbHO-HEaKTUBHBIM OITyXOJISIM.

3. BblgBieHHE KIMHHUKO-Ta0OPATOPHBIX IIPH-
3HAKOB TOPMOHAJIBHOW AaKTUBHOCTH W IOTCHIHANa
3JI0KQYECTBEHHOCTH Yy OOJBHBIX C CyOKIMHHYECKHM
(dhopMamMu TOPMOHATTLHO-aKTHBHBIX HOBOOOPA30BaHUH,
a TaKKe y HaOJI0aeMbIX JIMI[ C TOPMOHAJIBHO-
HEaKTHBHBIMU OIYXOJISIMH TPEOYIOT NepecMoTpa Jie-
4yeOHOW TaKTUKM C OpUEHTAIlMed Ha MUHHUMAaJIbHO MH-
Ba3UBHYIO XUPYPIHIO.
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INFLUENCE OF AUTOLIPOGRAPHING AND PLATELETS RICHED PLASMA ON THE QUALITY
OF LIFE OF PATIENTS WITH SKIN SCARS

Baranov I.

combustiologist, burn and plastic surgery center, Dnipro city

BILJIUB AYTOJIIIOTPA®TUHI'Y TA IIA3MH, 3BATAYEHOI TPOMBOIIUTAMH HA SIKICTh
KUTTS MAIIEHTIB 3 PYBIAMMU HIKIPU

Bbapanos L.B.

Xipype-komoOycmionoe, yeHmp mepmivHoi mpagmu ma niacmuyHoi xipypeii, m./[Hinpo

Abstract

The analysis of quality of life before and after treatment of skin scars in 88 patients divided into the main

group (MG - 48 people) where autolipografting with double purification and addition of platelet riched plasma
are performed and comparison group (CG - 40 people), where autolipografting is performed according to the
classical method by Colleman. The improvement of quality of life indicators was determined, namely: physical
functioning in MG up to 75% (in CG up to 53%), role functioning up to 77.2% (in CG up to 43%), general
health up to 50% (in CG up to 14%) and reducing the intensity of pain to 56.8% (in CG to 23%). The use of the
combined method in MG improves mental health by 11.4%.

AHoTanis

[TpoBeneHo aHai3 SIKOCTI KUTTS JIO 1 ITICIIs JIIKYBaHHs pyOLiB MIKipH y 88 malieHTiB, po3/AijIeHUX Ha OCHO-
BHY rpyny (OI'- 48 mozeii) e mpoBOaUBCS ayTOMINOrpadTiHT 3 MOJABIHHOIO MypidiKalieo Ta JoAaBaHHM Iia-
3mu 30arageHoro TpomOorramu i rpymy nopiBasHHEA (I'T1 - 40 nroxeit), ae mpoBomuMcs ayToiinorpadTiHr 3a
KJIacHYHOI0 MeToaukoro o Colleman. BuszHaueHo mokpanieHHs TOKa3HUKIB SKOCTI KHUTTS, a came: (dizuune ¢y-
HK1ionyBanHs B OI' no 75% (y I'Tl no 53%), ponboBe ¢yHKuionyBanus 10 77,2% (y I'Tl no 43%), 3aranpHuii
ctaH 310poB’s 10 50% (y 'l go 14%) Ta 3MeHIIEHHS IHTEHCUBHICTB 0010 110 56.8% (y 'l 10 23%). 3acrocy-
BaHHJ MOoe€JHaHOTO MeToay B Ol mokpairye i HoKa3HUK NCUXiYHOTO 310poB'st Ha 11,4 %.

Keywords: quality of life, autolipografting, platelet-enriched plasma, scars
Ki1r040Bi cj10Ba: SKiCTh XKUTTS, ayToinorpad)THHT, 1a3Ma 30aradena TpoMOonuTaMu, pyori

Beryn.
Hes3Baxxarouu Ha Te, 110 3 JaBHIX 4aciB 3aCTOCO-

3aKpUTTAM J1eeKTy pI3HOMAHITHUMH CII0COOaMHU
miactuku [1,2,3] . V Bumamkax, KoM 3a BETUKAMHU

BYBAJIUCSI COTHI METOHIB I MPOQITAKTHKA 1 JiKy-
BaHHS pyOIliB, 3araJibHa pPe3yIbTaTHBHICTH 3aJUIIA-
€TBCS1 HE33JI0BUILHOIO 1 4acTOTa PENUAMBIB 3a3BHYAl
30epiraethest Ha piBHI 50-70 %. Ile BruMBaE Ha SKICTh
JKUTTS MALI€HTIB. B rulacTuuHii, peKOHCTPYKTUBHIN i
€CTeTHYHIH Xipypril MIMPOKO 3aCTOCOBYIOThH ONEpallii,
SKi HallpaBJIeHl Ha BHUAAJEHHS PYOIl 3 OJHOYACHUM

po3MipamMu pyOIIeBOTO MacHWBY TaKe BHUJAICHHS CTa€
HEMOXIIMBUM, ONepallii HalpaBleHi Ha MOKpAIICHHS
SIKOCTEH ocTaHHBOTO. B TenepiniHiil yac po3BUBAETHCS
HAalpaBsJIeHHS KJIITHHHOI pereHepaTopHOl TEXHOJOTii,
110 repeadayae pisHOMaHITHI MaHIMyJIsLii 3 )KUPOBOIO
TKaHUHOMW [4]. Bukopucranns ayroninorpadTHHTY Ta
IUIa3MH 30aradeHoi TpOMOOLUTaMHU MOXKE ITOKPALUTH
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cTaH pyOIliB MIKipu. ABTOpaMHU OMHMCYIOTHCS TIO3UTH-
BHI pe3yJIbTaTH BIUIUBY aJWIIOIMTIB MPHU iX BBEICHHI
B PEIUITIEHTHY 30HY pyOIliB, a caMe 3MCHIICHHS Ta-
KAX CHMIITOMIB, SIK Oinb, CBepOiX, 3amayieHHs, ITOK-
pameHHs (QYHKIisS CyrimobiB, mO BigOWBaeThCcA Ha
SKOCTI1 JKUTTA TAIi€HTIB [5,6.7]. Onmcani B miteparypi
1 MO3UTHBHI e()eKTH NPU BUKOPUCTAHHS IUIa3MH 30a-
rayenoi tpomOoruramu. OJHAK BBaXKAETHCS JIOLILIb-
HUM BHM3HAUUTH €(DEKTHBHICTh IIMX METOJIB IpH MO-
€/IHAaHOMY 3aCTOCYBaHHI.

Mera:

BusHauntu eheKTUBHICTH PO3POOICHOTO METOTY
XIpyprigHoro JIiKyBaHHA PYOLiB IIKIpH TPH IMOEIHA-
HUM 3aCTOCYBAaHHSM ayTOJNIMOrpad)THHTY Ta J0/JaBaH-
HSM TIJIa3MH 30aradeHor0 TPOMOOIITaMH.

Martepianu Ta MeToAM.

B ocHoBy Oynmm mokiameHi pe3ynmsTatd 00CTe-
JKeHHA 88 XBOpHX 3 pyOmsamMu mkipu. Bik mamieHTIB
OyB Big 18 10 56 pokiB, 4010BIYOi cTaTi-35, KIHOUOT
ctari-53. Bonu Oynu posmineni Ha nBi rpynu. ['pyma
nopiBusiHaA (I'TI) — 40 nami€eHTiB, SKMM TPOBOIUIN
ayrominorpadTiar (AJI[) 3a 3arajbHO NPUAHATOO
meronukolo [8]. OcuoBna rpymna (OI') — 48 naui€eHTiB,
skuM nipoBoamm AJIT micns moaBiHOT mypugikarii
(ITIT) agunorutie [9] y moexHaHHI 3 MIa3Mor0 30ara-
yeroto Tpombormramu (I13T). ObcTexkeHHS TPOBOAN-
JM 10 TOYATKY JIKYBaHHSI, IPH HAIXOPKCHHS XBOPO-
ro B KIIHIKY Ta depe3 6 MICAIIB ICI IPOBEICHOTO
mikyBaHHS. J[ng BH3HAa4YCHHS pIiBHA SKOCTI IKHUTTS
(51’K) nawmienrtiB 3acrocoByBamu MeTonuky "SF-36
Health Status Survey" SF-36 (USA) [10], sika BigHO-
CHUTBCSI 10 HecreU()iYHUX ONUTYBAIBHHKIB VIS OIli-
Hku K, Ta sgka HaOyna 3HAYHOTO TOIIMPEHHS B
CHIA i kpainax €Bponu IpH NPOBEAEHHI KIIHIYHUX
HAYKOBHUX JOCIIIKeHb. KibKICHO OIIHIOBAJIKMCH TaKi
TOKa3HUKH:

1. ®izuune
Functioning - PF),

2. PompoBe QyHKIiOHYBaHHS, 00yMOBIeHE (i-
snuauM cranoM (Role-Physical Functioning - RP)

3. InrencusnicTs 6omro (Bodily pain - BP)

4. 3arameuuit cran 3mopos's (General Health -

(G YHKIIIOHYBaHHS (Physical

GH)

5. Xwurrepa akrupnicts (Vitality - VT)

6. ComianbHe (byHKIIOHYBaHHS (Social
Functioning - SF

7. PomboBe (yHKIIOHYBaHHS, O0OYMOBIICHE

emouiitnum cranoM (Role-Emotional - RE)

8. Ilcuxiune 3g0pos's (Mental Health - MH)

Ilkamu 00’emHyBadvCh B ABa MiJCYMKOBHX IIO-
Ka3HUKa «(pI3WIHUN KOMIIOHEHT 3JIOPOB'S» 1 «IICHXO-
JIOTIYHUN KOMIIOHEHT 3JI0OPOB'SD»:

1. ®izuunuii kommoHeHT 370poB'st (Physical
health - PH)

CxmamoBi mkamu ( isuuHe (GYHKIIOHYBaHHS,
poiboBe (pyHKIIOHYBaHHS, OOyMOBIeHEe (Hi3UIHUM
CTaHOM, IHTEHCHUBHICTL OO0, 3arajlbHUM CTaH 340-

poB'st)
2. IcuxonmoriyHnii KOMIIOHEHT 370poB's (Mental
Health - MH)

CKJ1a10B1 LIKaJIH:
* [IcuxiyHe 3M0pOB's

* Pombose
€MOIIIHHIM CTaHOM

* ComiasieHe (pyHKITIOHYBaHHS

* J)KutTeBa aKTHBHICTH

Pesynpratn mpencraBieHi y BUTIIAAI OLIHOK Yy
Oamax 3a 8 mKamaMu, CKIAACHUX TaKUM YHWHOM, IO
OiJBpII BHUCOKA OILIHKA BKa3ye Ha OiNbII BUCOKHH pi-
BeHb SK.

PesyabraTn:

Hamu otpumani pe3ynbrarty, sIKi HaBeJeHI 3a Ha-
CTYIHUMH po3finamu: (i3uuHe (QYHKIIOHYBaHHS,
poiboBe (DYHKI[IOHYBaHHS OOyMOBJICHE (i3UIHUM
CTaHOM, IHTEHCHBHICTh OO0, 3aTaJbHAN CTaH 34O0PO-
B'S, poiboBe (YHKIIOHYBaHHS, OOyMOBIIEHE €MOMil-
HUM CTaHOM Ta NICHXI9HE 3I0POB'S.

®Diznyne (pyHKHioHYBaHHA
Functioning - PF) -

ITpn HapXOmKEHHI MO CTAaIioHApY Y XBOPHX 3
pyoisimu O PF ckmamamo 75,23 + 24,95 0Oamu
(M£SD), a y xBopux I'Tl — 73,25 &+ 22,05 6anu i He
MaJio BiporiiHux posoikHocreit (p>0,05). ¥ 29-30 %
narfientiB PF ckinanmano 100 6amnie. Y pemrru Big 25 1o
75 GamiB. Uepes 6 micsauiB micns sikyBanHs B OI' PF
cximagamno 93,06+12,39, Big 60 mo 100 6axnis, mpuaomy
100 GaniB 6yno y 75 % (p<0,001). ¥ xBopux I'TI ge-
pe3 6 micsauiB micins gikyBaHHS PF cximagamo 82, 05 +
10,06 (M£SD). 3 mux 100 GainiB crioctepiranocs y 53
%, IO CBIQUUTH NPO Te, IO PyOmi MIKIpH ICTOTHO
BIUIMBAIOTH Ha (Pi3UYHUI CTaH Ta OOMEXYIOTh BHKO-
HaHHA (DI3MYHUX HaBaHTaXEHb (CaMOOOCIYrOBYBaH-
Hs, X07p0a, MiJHIMAHHS 110 CXO0/aX, MePCHECCHHS Ts-
KKHX TpeAMeTiB 1 T.11.). HU3bKi NMOKa3HUKH 32 Li€0
wkanoro OI' - 75,23+2495 | T'Tl — 73,25+£22,05
(p>0,05) cBiguate mpo Te, MO (i3UUHA AKTHBHICTH
HalieHTa 3HaYHO 0OMEXKYEThCSI CTAHOM HOT0 37J0pOB's
i moripmye SX. 3acrocyBanns AJII'+ 3TII moxpa-
mrye nei mokasuuk Ha 20,6 % (Puc. 1).

PoavoBe pynkuionyBanusi, 00ymonieHe (pizu-
gyuum cranom (Role-Physical Functioning - RP) -
BIUIMB ()i3WYHOTO CTaHy HA IOBCSAKAECHHY pPOJILOBY
ISUTBHICTH (POOOTY, BUKOHAHHS TOBCAKICHHUX 000B'-
s3KiB). HU3bKI TIOKa3HMKHM 32 LI€I0 IIKAJIOKI CBIIYaTh
Ipo Te, 110 MOBCIKJIEHHA AisUIBHICTh 3HAYHO OOMexe-
Ha (I3MYHUM CTaHOM maiieHTa. Posmozin GaniB 3a
ieto mkanoro Big 0 1o 25 danis.

IIpu HagXomKEHHI O CTaIlioHApYy y XBOPHUX 3
pyomssmua  OI' RP  cxmamamo  12,13+£11,58  Oanm
(M+£SD), a y xBopux I'TI — 10,2149,05 6anu i He Mano
BiporigHux posoikHoctelt (p>0,05). Y 39 % nauien-
TiB RP cxiagano 0 6axiB. Y pemrtu Big 6 go 25 Gamis.
Uepes 6 micsmiB micis sikyBanHs B OI' RP ckiragano
22,1146,17, Bixg 6 no 25 Oani, mpudomy 25 6aiiB Oy-
moy 77,2 % (p<0,001). Y xBopux I'TI uepe3 6 micsiis
micis mikyBaHHS RP ckmamano 16, 08 = 6,06 (M+SD).
3 Hux 25 6amniB cnoctepiraiocs y 43 %, Huzbpki noka-
3HUKH 3a miero mkamow O - 12,13+11,58 , T'TI —
10,2149,05 (p>0,05) cBiguate mpo Te, IO pyOIi
BIUTUBAIOTH HA TIOBCSKIACHHY POJIbOBY AiSUTBHICTB (PO-
00Ty, BUKOHAHHS MOBCSKAEHHUX OOOB'S3KiB) W IIOTi-
puytots K. 3actocyBanns AJITHII3T mnokpamrye
e nokasHuk Ha 42,1 % (Puc. 1).

IntencuBHicTh 600 (Bodily pain - BP) i i
BIUIMB Ha 31aTHICTb 3aiIMaTHCs MOBCSKACHHOIO Misllb-

(GyHKIIOHYBaHHS, OOYMOBJICHE

(Physical
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HICTIO, BKIIIOYAIOYM POOOTY MO AOMY i 1032 TOMOM.
Huzbki MOKa3HUKY 3a Mi€l0 MIKAJIOK CBiaYaTh Mpo Te,
10 O11h 3HAYHO OOMEKY€ aKTHBHICTH MALlI€HTA.

[Ipu HamxomkeHHI O CTamioHapy y XBOPHUX 3
py6msimu OI" BP cxutamana 15,48+5,95 6amu (M+SD),
a y xgopux I'TI — 13,25+4,21 Ganu i He Mamna Biporif-
HUX po30ixkHOcTel (p>0,05). V 65,9 % naunientis BP
ckmanana 12 6anis. Y pemwrru Bix 22 go 31 6anis. Ye-
pe3 6 Micsri micns jikyBanHs B OI' BP cknanmana
33,84+19,11, Bin 12 no 74 Ganis, npuuomy 41-74 6a-
aiB Oyno y 56,8% (p<0,001). ¥V xBopux I'Il uepes 6
MicsIiB micns JikyBaHHs BP cxmagana 18, 05+ 5,96
(M=*SD). 3 uux Bix 41 go 74 GamiB crocTepiranocs y
23%, Hwuspki mokasHuku 3a Iiero mkaimoro O -
15,48+5,95 , I'Tl — 13,254+4,21 (p>0,05) cBiguaTh mIpo
Te, MmO OLTh 3HAYHO OOMEXXy€ AaKTHBHICTh MAIi€HTA.
3acrocyBannsa AJI['+ 3TII 3meHmye O0ompOBHI CHHI-
POM 1 mokpaiiye nei mokasHuk Ha 45,7 % (Puc. 1).

3araapHuii cran 310poB'a (General Health -
GH) - ormiHka XBOpHM CBOTO CTaHy 3I0POB'S 3apa3s i

MEPCIEKTHB JTIKyBaHHI. UMM HIDKYe Oann 3a IIi€ro
IIKAJIOI0, TUM HIDKYE OIiHKA CTaHy 30POB'S.

[Ipr HagXOIKEHHI 10 CTalliOHAPY Y XBOPHX 3
py6msvu OI' GH cknama 47,35+6,11 6amm (M£SD),
a y xgopux ['TI — 45,34+5,12 Ganu i He Mama BipoTia-
HUX po3bixkHOCTEH (p>0,05). ¥V 31,8 % manientiB GH
ckinanaB 35-45 Ganis. Y pemru Bim 50 mo 62 6amis.
Yepes 6 micani micns gikyBanHs B OI' GH ckianas
53,64+6,62, Big 40 mo 67 GaniB, mpuduomy 52-67 6aiB
oyno y 50,0% (p<0,001). Y xBopux I'II uepe3 6 mics-
uiB micns nikyBans GH ckmamaB 47, 06+ 4,06
(M+£SD). 3 Hux Bix 52 go 67 GaniB cnocTepirajioch y
14 %, Huspki mokasHmku 3a Iiero mxkajgoro OI -
47,35+6,11, T'TI — 45,34+£5,12 (p>0,05) cBimuats mpo
Te, MO pyOIl MKipH BIUIMBAIOTH 3arajbHUN CTaH 370-
pOB'S Talli€HTa i MEepPCIeKTHBH HOTO JiKyBaHHA. 3a-
crocyBaHHsl AJII'+ 3TII nokpaiye 1eil mokasHUK Ha
11,7 % (Puc. 1).
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Puc. 1 - Oyinka sxocmi srcumms 3a memoouxoio “SF-36"". @izuuni komnonenmu 300po8's
(Physical health - PH)

2) Tlcuxosoriunuii KoMImoHeHT 310poB's (Mental
Health - MH)

PoavoBe ¢pyHkuionyBaHHsi, 00yMOBJIeHEe eMO-
uiiinum cranom (Role-Emotional - RE) Tlpu Haaxo-
JUKEHHI JI0 cTalioHapy y xBopux 3 pyomsmu OI' RE
ckmaznano 9,24+9,33 6amm (M+SD), a y xBopux ['TI —
8,24+4,21 Ganu i He Mana BIpOTiIHUX PO30IXKHOCTEH
(p>0,05). V¥ 61,3 % namientiB RE cxmagano 0-8 6amis.
V pemrru Big 17 no 25 GaniB. Yepe3 6 MicsIiB micis
nikyBanHs B OI' RE cknagano 23,73+3,49, Big 8 no 25
6autiB, mpuaomy 25 GamiB Oyno y 86,3 %(p<0,001). ¥
xBopux I'TI wepe3 6 wmicsamiB micns jikyBanHs RE
cknmamana 17,06 £ 3,05(M*SD). 3 aux 25 6aniB croc-
Tepiranock y 25 % Hu3sbki MOKa3HUKY 32 II€FO IIKa-
noro (OT -9,2449,33, T'II — 8,24+4,21) (p>0,05) cBin-
YaTh 1o Te, 110 pyOLl IKipK BIUIMBAIOTH HA €MOLIIH-
HUH cTaH, SKMHA 3aBaka€ BHKOHAaHHIO poOoTH abo
IHIIIOi MOBCAKAECHHOT JiSUTBHOCTI (BKIIOYAIOYH BETHMKI
BUTPATH 4acy, 3MEHLIEHHs 00csAry poOOTH, 3HHKEHHS
ii sskocTi). HU3bKI MOKa3HUKH 3a II€I0 KO0 1HTEP-
MPETYIOTHCS SIK OOMEXEHHS Y BUKOHAHHI ITOBCSKICH-

HOI po0OTH, OOYMOBJICHE MOTIPIICHHSIM EMOIIITHOTO
ctany. 3acrocyBanHa AJII+ 3TII nokpamrye mei mo-
Ka3HuK Ha 39,2% .

Icuxiune 3n0poB's (Mental Health - MH) xa-
paKkTepu3ye HacTpii HasBHICTb Jempecii, TPUBOTH,
3arajbHUM IOKAa3HHMK II03UTUBHUX eMoliil. Hwusbki
MOKa3HUKHM CBiJYaTh MPO HASBHOCTI ENPECHBHUX,
TPUBOKHUX MTEPEKUBAHB, IICUXIYHE HEOIArOIMOITy s,

[Ipn HamXOmKEHHI IO CTallioHapy y XBOPUX 3
pyousmu OI' MH cknmamamo 54,77+£6,56  Oanm
(M£SD), a y xBopux I'TI — 42,56+5,44 6anu 1 He Mano
BiporigHux po36ixkHOocTel (p>0,05). V 22 % mnamien-
TiB MH cknagaB 35-45 6aniB. Y pemru Big 55 mo 60
6aniB. Yepes 6 wmicsamiB micns gikyBanHs B OI' MH
cxiragamno 60,66+6,87, Big 45 mo 70 GainiB, mpuyoMy
60-70 6aniB Oyino y 68,1% (p<0,001). ¥ xBopux I'TI
yepe3 6 wmicsmiB micns nmikyBanas MH ckianamo 44,
05+ 3,08 (M£SD). 3 aux Bix 60 xo 70 6aniB cioctepi-
rajgoch y 16 %, Husbki mokasHHKH 3a II€I0 MIKAJIO0
(OI' - 54,77+6,56, I'Tl — 42,56+5,44) (p>0,05) cBin-
4aTh MMpo Te, Mo pyOIl MKipH BIUTMBAIOTH Ha HACTPIH,
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CIIPUYUHSIOTh BUHUKHEHHS JIENpecii, TPUBOTH, a Ta-
KO)X, Ha 3arajbHUi IOKa3HHUK ITO3UTUBHUX €EMOIlIH.
Hu3pki MOKa3HUKY CBiqYaTh MPO HASIBHOCTI JETPECH-
BHUX, TPUBOKHUX MEPEKUBAHD, ICUXITHE HEOIATrOIo-
myqast. 3actocyBanHs AJIT+3TII B OI' mokparmtye mei
rmoka3Huk Ha 11,4 %.

BucHoBkmu.

BusHaueHO e(heKTHUBHICT PO3POOJICHOTO METOTY
XIpypriuHOTO JIKYBaHHS 3 3aCTOCYBaHHSIM ayTOJipOr-
padTHHTY B TIOETHAHHI JOJABaHHAM IUIa3MH 30arade-
HOIO TpoMmOouutamu. Ilpu mpoBeneHHs MeTOAy BH-
3HA4YEHO MOKPAIICHHS INOKA3HUKIB SKOCTI JKUTTA, a
came: dizuuane pynkuionysanHs B OI' no 75% (y I'TL
10 53%), ponbose ¢GyHKIIOHYBaHHS 10 77,2% (y I'TL
1o 43%), 3araneHUA cTaH 310poB’s 1o 50% (y I'Tl mo
14%) Ta 3MEHIIEHHS IHTEHCHUBHICTH 0010 10 56.8%
(y T'TI mo 23%). 3acrocyBanus AJIT+3TII B OI" nok-
paurye i MoKa3HUK ICUXi4HOTO 310poB's Ha 11,4 %.
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NMPOTUBOBOCHAJMUTEJBHOE JEMCTBUE IJIASMOTEJIS U3 TPOMBOIIMTAPHOM
AYTOILIA3ZMBI U THAJTYPOHOBOM KU CJIOTHI ITPH SKCINEPUMEHTAJIBHOM
IHAPOJOHTHUTE Y KPbIC
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Abstract

Today, an active search continues for conservative methods for supportive anti-inflammatory therapy of
generalized periodontitis, which is aimed at increasing the duration of stable remission and reducing possible

relapses of the disease.

The aim of the study was to evaluate the anti-inflammatory effect of plasmogel from platelet autoplasma, a
preparation with hyaluronic acid Hyadent BG and a combination of these preparations based on the biochemical
parameters of elastase activity in gingival homogenates in rats.
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Materials and research methods. For experimental studies, 50 white Wistar rats were used. All animals
were divided into 5 groups of 10 animals each.

The first group was the control group for evaluating the healthy parameters of animals. In the second group,
after removing the ligatures, the gums were treated with a gauze swab moistened with 0.9% NaCl solution. In the
third group, treatment was carried out by applying plasmogel from platelet autoplasma to the gums. In the fourth
group, for therapeutic purposes, a preparation of hyaluronic acid was applied to the gums in the form of applica-
tions. In the fifth group, after removing the ligatures, treatment was carried out using a combination of a plasma
gel from platelet autoplasma and a preparation with hyaluronic acid.

Results and its discussion. In the group of animals with simulated periodontitis, which were not treated,
there was a sharp increase in elastase activity. In the group, where the treatment was carried out with plasmogel,
there was a significant decrease in the indicator, since plasmogel, being an autologous preparation, allows to
accelerate the process of periodontal tissue restoration.

In the 4th and 5th groups, where hyaluronic acid was used, there was a longer decrease in elastase activity,
which suggests the activity in these groups of proteins that bind HA to other molecules of the extracellular ma-
trix, which triggers the formation of the structure of connective tissue.

Conclusions. Thus, by including in conservative treatment a plasmogel from platelet autoplasma in an ex-
perimental study, a pronounced anti-inflammatory effect was obtained.

AHHOTaLUA

Ha cerognsininuii 1eHb NpOAOKAETCS AKTUBHBIN MOMCK KOHCEPBATUBHBIX METOJIOB IS MTOAIEPKUBAIOIICH
HpOTHBOBOCHaHHTeHbHOﬁ Tepalry TCHEPAJIN30BAHHOTO MNApPOAOHTUTA, KOTOpAasA HaIlpaBJICHA Ha YBCJIWYCHUC
CPOKOB CTOWKO# PEMHCCUH U YMEHBIIICHHE BO3MOXKHBIX PEIIUUBOB 3a00JICBAHHUS.

Lenbro uccnenoBanust OblIa OLIEHKA TPOTHBOBOCTIAIUTEIBHOTO ASHCTBUS IJIa3MOTelIsl U3 TPOMOOLUTapHON
ayToIUIa3MBbl, Tpernapara ¢ ruainypoHoBoii kucinotoil Hyadent BG u koMOMHaLuu 3TUX mpenapaToB Ha OCHOBa-
HAHY OMOXMMUYECKHX ITOKa3aTellell aKkTHBHOCTH 3JIacTa3bl B TOMOT€HATaX JACCHBI Y KPBIC.

MaTepnanu H METOAbI UCCIeA0BaAHUSA. I[JI;I MIPOBCACHUS DKCIICPUMCHTAJIbHBIX I/ICCJ'ICJIOBaHI/Iﬁ OBLIO HC-
moibp30BaHo 50 Genbrx kpeic uHNE Buctap. Bee xuBoTHBIE OBLTH pa3meneHbl Ha 5 rpynm mo 10 )KHBOTHBIX B
KaXKIOH.

[lepBas rpynmna sBisiIach KOHTPOJIBHOM ISl OLUEHKU 3I0POBBIX NOKa3aTesel KUBOTHBIX. Bo BTOpoil rpynne
MOCJIC CHATHUA JIUIraTyp IMPpOU3BOAWIN 06pa60TKy JACCHBbI MapJICBbIM TaMIIOHOM CMOYCHHBIM 0,9 % pacTBOpOM
NaCl. B Tperbeil rpymnme je4yeHre MpoBOAMIM HAHECEHWEM Ha JIECHY IUIa3Moress U3 TpoMOOLMTapHOH ayTo-
1a3Mbl. B yeTBepToif rpymme ¢ jgeueOHON 1elbl0 HAHOCHIIM Tpenapar THalypOHON KUCIOTHI Ha JIECHY B BHUJIE
aHHHHKaHHﬁ. B nsroi Tpynme MmocCjc CHATUA JUraTyp HPOBOJAUIINU JICHCHUE C UCIIOJIB30BAHHUEM KOM6I/IHaHI/II/I
IU1a3MOTeNs U3 TPOMOOLIMTApHON ayTOIUIa3Mbl M IIpenapaTa ¢ THATYPOHOBOH KHUCIIOTOI.

Pe3yabTaThl 1 UX 00cy:KaAeHne. B rpynme UBOTHBIX C MOAEIMPOBAHHBIM APOJOHTUTOM, KOTOPBIM Jie-
YE€HUE HE MPOBOANUIIOCH OTMEYACTCA PE3KOEC MOBLIIICHUE AKTUBHOCTH 3JIaCTA3bI. B rpynmne, rac JE4YE€Hue mpoBo-
JAWIOCH TUIa3MOreJieM, MPOUCXOANIIO JOCTOBECPHOC CHMIKCHUC MTOKA3aTCJIA TaK KaK IUIa3MOIeJib, ABJIASACH ayTOJIO-
TUYHBIM IIpenapaToM MO3BOJISIET YCKOPUTDH MPOLECC BOCCTAHOBJICHUs TKaHEH napojoHTa. B 4-it u 5-if rpynnax,
A€ HMCIOJIb30BaJIaCh 'MaJlypOHOBAs KHUCJIOTA, MIPOUCXOANIIO Goxee JIMTCIBbHOC CHUKCHHUE aKTUBHOCTHU 3J1aCTa-
3bI, 4YTO MO3BOJIACT NPCAINOJIOKUTh AKTUBHOCTH B OTHUX T'PyIIax 66J‘IKOB, KOTOPLBIC CBA3BIBAIOT I'Kc APpYyrumu
MOJICKYJIaMH BHCKJICTOYHOI'O MATPUKCA, YTO 3aIlyCKacT IPOLECC (I)OpMI/IpOBaHI/ISI CTPYKTYPbI COG,I[I/IHI/ITCHBHOﬁ
TKaHU.

BoiBoabl. Takum o0pa3om, BKJIIOYasi B KOHCEPBATUBHOE JICUEHHE TIA3MOTeNb U3 TPOMOOIIMTAPHOU ayTo-
I1a3Mbl TIPU OKCTIEPUMEHTAJIBHOM UCCICAOBAHUN 61)1.]'[ IMOJIY4YCH Bpra)KeHHBIﬁ HpOTI/IBOBOCHaHI/ITeJIbHLIﬁ 3(1)-
(exr.

Keywords: generalized periodontitis, anti-inflammatory effect, elastase, plasmogel, hyaluronic acid.
KiroueBble cioBa: FeHepaJ‘II/BOBaHHHﬁ NapoJOHTHUT, HTPOTHUBOBOCHAJIUTEIIBHOC HeﬁCTBHe, 3Jlacrasa, Injia3-
MOrejib, rnaJlypoHOBasd KUCJI0TA.

I'enepanyu30BaHHBIN MAPOJOHTHT — 3TO BBI3BaH-
HOe 0aKTepUsIMH XPOHHYECKOE BOCIIAIUTEIbHOE 3200-
JeBaHUE, KOTOPOE pa3pylIaeT KOCTh U COCAUHUTEIb-
HYI0 TKaHb, KOTOpPBIE yIEPKUBAIOT 3yOBl. AKTHBHOE
JICYEHUE TapOJIOHTAa HANpPABICHO HA CHHMXKEHHE BOC-
MAJUTENLHOTO OTBETA, NMPEXJE BCEro 3a CUET aHTHU-
6axrepuansHOi Tepanmu [1]. Ho Tak ke mpomomxaer-
CSl aKTUBHBIH TOWCK KOHCEPBATHBHBIX METOIOB JUISI
HNOAJEPKUBAOLIEH TPOTUBOBOCHIAJIUTENILHON Tepa-
UM, KOTOpas HalpaBlieHa Ha YBEIMYEHHE CPOKOB
CTOMKOM pEMHCCHUU U YMEHBIIEHHE BO3MOXKHBIX pe-
LIJIMBOB 3a00J1€BaHMS.

Hanpumep, MecTHast Tepanus ¢ UCIOJIb30BaHUEM
THAypOHOBOI KHCJIOTBHI TapaHTHPYET IYYIIyH J0-

CTaBKY BBICOKMX KOHLEHTPALUH (hapMaKoJIOTHIECKHX
areHTOB K TKaHsM HapojoHTa [2]. Takxe unTepec 1
W3y4YEeHUS NPE/CTABILIIOT MpenapaThl, MOJyYeHHbIE U3
ayTOIIa3Mbl MAIllMeHTa, TaKk Kak OHM OoraTel (axrto-
pamMH pocTa, IUTOKMHAMH M TOPMOHAMH, KOTOpHIE
TaKk’K€ MOTYT OKa3bIBaTh IPOTHBOBOCHAINTEIHHBIE
3¢ dexTH IpH IeueHun 3a0oneBaHuit TapooHTa [3].
Heabio uccienoBaHus Oblla OLEHKA MPOTHUBO-
BOCIIAJTUTENIBHOTO JICHCTBHS IUIA3MOTreNns U3 TpomOo-
LUTApHOH ayTOIUIa3Mbl, Hpernapara ¢ THalypOHOBOM
kucnotoit Hyadent BG 1 koMOMHAIMK 3THX Tpenapa-
TOB Ha OCHOBAaHMU OMOXMMHYECKMX IOKa3aTesied ak-
TUBHOCTH 3/1aCTa3bl B TOMOT€HATaX JECHBI Y KPBIC.
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Marepuanabl U MeTOAbI HcciefnoBaHus. Jlis
MPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIECAOBAHNI OBI-
70 ucmonb3oBaHo 50 OembIX KpeIc JUHUHM Buctap
CTaIHOTO pa3BeleHIsL, 000€ero momia, 2,5 -3 MecIIHOTO
Bo3pacTa, BecoM 250-300r. Bce XMBOTHBIE HaXOAM-
JWCh HAa CTAaHJApTHOM pannoHe BuBapHs. JKMBOTHBIE
ObUTH pa3zesneHsl Ha 5 Tpynn 1o 10 XKUBOTHBIX B KaX-
JIOH.

[Mepas rpynma (N=10, 5 caMI0B U 5 caMoK) sB-
JS1aCh KOHTPOJIBHOM AJI OLIGHKM 30POBBIX IOKa3a-
Tesel )KUBOTHBIX.

Bceem xuBoTHBIM 2,3,4 U 5 rpyni MoJieIupoBaiIu
MApOJOHTUT NPH MOMOIIM JHUTATypHOW MOJENH, IIy-
TEM HaJOXKEHHS JINTATYphl Ha Pe3el] BEPXHEH demo-
CTH B 00JIaCTH JIeCHEBON OOPO3IBI HA MPOTsLKEeHNH 14
mHei. Yepes 14 nmHeit BceM XHBOTHBIM JIUTATyPHI
CHHUMAITU U MPOBOIHIIN JieueHue [4].

Bo Bropoi#i rpynme (=10, 5 camIiioB u 5 camoK)
TOCJIE CHSATHS JIUraTyp MPOU3BOJIMIN 00paboTKy nec-
HBI MapJeBBIM TaMIOHOM cMoueHHbIM 0,9 % pacTBo-
pom NaCl, 2 pasa ¢ uarepBanoM B 7 JHEM.

B Tpetseii rpymme (=10, 5 caMIioB u 5 caMOK)
JieueHHe IMPOBOIMWIN HAaHECEHHEM Ha JIECHY IIIa3Mo-
renst U3 TPOMOOLIMTAPHOH ayTOILIa3Mbl, 2 pas3a ¢ HH-
TepBasioM B 7 nHell. [lnasmorens monydanu mo cie-
JyIOIel cxeMe: MPOU3BOAMIN 3200p KPOBHU Y KaXKIOH
KPBICHI U3 XBOCTOBOM BEHBI B KOJIMYECTBE 2 MJI, KPOBb
cobupanu B mpobupky ¢ 0,2 M3 pacTBOpa TemapuHa,
nerTpudyrupoamn Ha ckopocta 1000 06./mMuH. B
TEUEHHE 5 MHUHYT, NOIYYSHHYIO (PaKIHIO IJIa3Mbl U3
MpOOHPKH OTOMpaNy LIMPUIIOM, KOTOPBIH MOMEIIaan
B Tepmoctar 1DB-120 anst mpuroroByieHHs MIa3Mo-
rensi, npu temneparype +80°C B TedeHHe 7 MUHYT,
OXJIaX/Jalu IpH KOMHATHOW TeMIlepaType B TEUYeHHE
10 MHHYT W HaHOCWJIM Ha OONAcTh NMATOJOTHYECKHU
W3MEHEHHBIX TKaHEW, 3aKpbIBIM MNapoOIOHTAILHON
noBsizkoi Reso-Pac, Ha 6 4acoB 10 caMOCTOSTEILHOTO
paccacbIBaHHs NapOIOHTIBHON TTOBSI3KH.

B uerBeproii rpymie (=10, 5 camii0B u 5 camoK)
¢ Je4eOHON 11ebI0 HAHOCHIIM TIpernapaT THalypoHOH
kucinoTsl (I'K) Ha mecHy B Buae anmumukarwii mo 0,2 T.,
2 pa3a c uHTepBaJIoM B 7 nHell. Vcnonb3yemslil mpe-
napar hyaDENT BG, renp B30 3JaCTHYECKHH Ha
OCHOBE T'MallypOHBOW KHCJIOTHL. B cocraB koroporo
BXOJST: THATypPOHOBOH KHCIOTHI - 2 ML, Kpocc-
CBSI3aHHON THAIypPOHOBOW KHCIOTHI -16 Mr, HaTpus
xyaopuzl — 6,9 Mr u Boja s uHbEKUUH a0 -1,0 mr.

Ipoussoaurens: BioScience GmbH, I'epmanus. Cep-
tudukat coorBeTcTBUs Ne UA.TR.039.343, nara BbI-
maum — 18.04.2018 r.

B mstroit rpymme (n=10, 5 cam1ioB u 5 caMOK) TIo-
CJIe CHATHSA JIUTAaTyp IPOBOIMIIH JICUCHHE C HCIOIb30-
BaHWEM KOMOWHAIIMU IUIa3MOTENs M3 TPOMOOIHTAp-
HOW ayTOIUIa3Mbl U TpenapaTta ¢ THaJypOHOBOM KHC-
noroi. C Havana NPUMEHSUIM IJIa3MOTrellb  I10
METOJIMKE OIMCAaHHOW B TPEThEH IPyIIe KUBOTHBIX, &
4yepe3 JIeHb M0cje IMIa3MOoresisi IPUMEHUTH TpenapaT
THaTypOHOBOM KHCIJIOTHI B BUJIE aNlUIMKANN KaK OIH-
CaHO B YETBEPTOW TIpyMnmne >KUBOTHBIX. VIHTEpBaibl
MEXXIy BBEICHUAMH O0OHUX IIPENapaToB COCTABISIIN 7
JHEH.

C menpio M3y4eHHs] aKTHBHOCTH 3JaCTa3bl B ToO-
MOTEHATaxX JECHBI, KaK MapKepa BOCIIAICHHS, MOCIe
JICYCHNUS TIa3MOTeJIeM, MPEenapaToM ¢ THalypOHOBOH
KHCJIOTOW ¥ KOMOWHHPOBAaHHOW METOAMKH HX IIPHUMeE-
HCHHUS OKCIECPUMCHTAJIBbHBIC XKMBOTHBIC BbIBOJUJINCH
u3 ’KcnepuMenTa B 2 cpoka. Kpeic monrpymnm la, 2a,
3a, 4a 1 5a BBHIBOAUJIM U3 DKCIIEPUMEHTA Ha CIEIyIO-
I]_[Hﬁ ACHb TI0CJIE BTOPOT'O BBCIACHMUA. KpblcaM nona-
rpynmel 10, 26, 36, 40 u 50 mMPOBOIWIM 3BTAHA3UIO
yepe3 3 HesleJId M0CiIe BTOPOTO BBEJICHHUS.

JKMBOTHBIX BBIBOAMINM W3 OKCIIEPHMEHTa O[]
THONICHTAJIOBBIM HapKo30M (20MI/KT) M IIPOU3BOIMIN
3200p TOMOTCHATOB JECHBI JUIA JANBHEHIINX OHOXH-
MHYECKHX HCCIICJOBaHHH.

brnoxumuueckuMH MeTofaMH B TOMOTCHATax
JIECHBI KPBIC OIPEeIsId aKTUBHOCTD 3M1acTassl [5].

O06paboTKy pe3yNbTaTOB TPOBOAMIN BapHallH-
OHHO-CTaTUCTUYECKUMH METOJaMH aHaju3a Ha Iep-
conansHoM Kommbtotepe IBM PC B SPSS SigmaStat
3.0 u StatSoft Statistica 6.0. [6]

PesyabTaThl M uX o0cyxkaeHHe. Pe3ynpraTs
OMOXMMHYECKUX HCCIEOBAaHUH T'OMOI€HATOB JIECHBI
KPBIC IIPEACTaBIICHBI B TAOJHIIE.

ITo nmaHHBIM JMTEpaTypsl 3macrtaza oOiamaeT
MIPOTEOJIUTHYECKON aKTHMBHOCTHIO M CHOCOOHA pac-
LIETUISATH ONOK, THAPOIIN3UPOBATH HIIACTHH, KOTOPBIH
SIBISICTCS  (PUOPIILIAPHBIM OCITIKOM COCTUHHUTEIIEHOM
TKaHu [7].

B Tabnuie npeacTaBieHbl pe3ysbTaThl UCCIIEO-
BaHUA BJIIHUAHUSA I1J1a3MOICJIs, T'K u xomiuiekca npemna-
paToB Ha aKTUBHOCTH 3JIaCTa3bl B TOMOI'€HATaAX ACCHBI
KpBIC.
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Tabmauma

Biusinue masmorenis u npernapara ruaixyporoit kuciaoTel hyaDENT BG Ha akKTHBHOCTB 3J1aCTa3bl B TOMO-
reHarax JecHsl kpeic (M=m), (n=5)

IToxazareny| AKTHBHOCTB 3JIaCTa3hl,
["pymer IMon MK-KaT/1
1 cpok 2 CpoK
I'pymma 1 CaMKHU 38,43+1,37 33,40+1,92
(KOHTpOIB) caMIIbl 37,38 £2,16 35,62+2.21
63,42+3,14 56,23+2,19
CaMKH p< 0,001 p< 0,001
I'pynma 2 ps> 0,1
Mogaenb (KOHTPOJIb) 60,03£2,24 58,20+2,72
CaMIIbl p< 0,001 p< 0,001
ps> 0,6
48,22+2,23 35,71+1,22
caMKH p< 0,001 p>0,3
p1< 0,001 p1< 0,001
I'pynmna 3 ps< 0,001
Mogens + Im1a3Moreib 51,40+2,85 37,32+1,83
R p< 0,001 p>0,6
p1< 0,02 p1< 0,001
p4< 0,001
50,34+3,10 45,32+2 81
p< 0,001 p < 0,002
CaMKH p1<0,02 p1< 0,002
p2> 0,5 p2< 0,002
I'pynma 4 ps> 0,25
Mogens + I'K 53,82+2,71 46,45+2,63
p< 0,001 p < 0,002
CaMIIbl p:> 0,2 p1< 0,002
p2> 0,7 p2< 0,01
ps>0,1
40,61+2,13 37,10+£2,10
p< 0,02 p>0,2
caMKH p1< 0,001 p1< 0,001
p2< 0,02 p2> 0,6
I'pymma 5 Ps<0.02 ?)j: (()) 352,
Hnagfﬁe;‘;: - 423284 39.1542.14
p< 0,02 p> 0,25
p1< 0,001 p1< 0,001
caMmIibl 02< 0,05 0> 0,5
p3< 0,001 ps< 0,05
ps> 0,4
IIpumeyanue.

p — MoKa3arenb JOCTOBEPHOCTH OTIIMYUH OT TpymIibl 1 (KOHTPOJIB)

P1 — moctoBepHOCTS OTIIMYMIA OT 2 TPYIIIBI
P2 — nocroBepHOCTh OTIIMYMIL OT 3 TPYIIIBI
P3 — nocroBepHOCTh OTIINYMIL OT 4 TPYIIIBI
P4 — nocrosepHOCTh OTiIMUMIl Mexay 1 u 2 cpokom

B rpymme >KMBOTHBIX ¢ MOJEIMPOBaHHBIM HapoO-
JIOHTHTOM, KOTOPBIM JIEYEHHE HE ITPOBOAMIOCH OTME-
4aeTcsl Pe3KOoe MOBBIIICHHE aKTUBHOCTH AJIaCTa3bl, KakK
B IIEPBOM CpOKe, y caMoK 63,42+3,14 mx-kat/m, y
cammoB 60,03+2,24 MK-KaT/JI, IO CPaBHEHHIO C TPYII-
MOW WHTAKTHBIX JKUBOTHBIX y caMok 38,43%1,37 Mk-
kar/n, y cammoB 37,38 £2,16 mk-kat/n. Bo BTOpOM
CpOKE BO 2-i Tpymme MPOUCXOIUT CHIDKCHHUE
56,23+2,19 Mk-kaT/nm y caMoK u y camuoB 58,20+2,72
MK-KaT/JI, MOKHO ITIPEIOJIOKHUTE, YTO 3TO IPOUCXO-

JIAT 32 CYET aJanTalliy )KHBOTHBIX K Pa3BUBAIOIIEMY-
Cs BOCITAJINTEILHOMY TIpOILECCy.

B rpymre, riae nedeHne MpoBOAMIOCH TIa3More-
JIeM, MPOMCXOJUIIO JIOCTOBEPHOE CHMKEHHE IOKa3a-
TeNsl, B IepBOM cpoke 1o 48,224+2.23 MK-Kat/n y ca-
MOK u 10 51,40+2,85 MK-Kat/1m y caMIlOB, BO BTOPOM
cpoke g0 35,71+1,22 wMk-Kat/a y caMOK H [0
37,32+1,83 Mk-kat/nm y camiioB. Bo BTOpoM cpoke
MoKa3aTelb MPAKTUYCCKUA CHU3WICS JI0 TOKa3zaTeyei
TPYMNIbl UHTAKTHBIX JKUBOTHBIX, Y caMok - 33,40+1,92
MK-KaT/J1, y caMioB — 35,62+2,21 mk-kat/ia. Uto ro-
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BOPHT O TOM, YTO IUIa3MOTElb, SBISISICH AyTOJNOTHY-
HBIM ITIPETIapaToM II03BOJIAET YCKOPHTH IPOIECC BOC-
CTaHOBJIEHUsS TKAaHEH MapolOHTa, BEPOSITHEE BCETO,
3TO CBSI3aHHO C MOCTYIJICHHEM B TKaHH COOCTBEHHBIX
OEIKOBBIX NPOMYKTOB HAXOMAIIMXCS B COCTaBE IIpe-
napara.

I'pynma sKkcrepUMEHTaIBHBIX JXHBOTHBIX, B KO-
TOpPOH JIedeHHe MPOBOAMIM NpPENnapaToM IHaypOHO-
BOM KMCIOTBI, TaKXKe MOKa3ana CHIDKCHHE IoKas3aTe-
Jieldl aKTUBHOCTH 3J1acTa3bl B 00a CpOKa HaOIIOICHMSI.
B nepBom cpoke moxazatenu coctaBunu 50,34+3,10
MK-KaT/1 y caMoK u 53,82+2,71 MK-Kat/a y camIioB.
Bo BrOopoM cpoke 45,32+2.81 MK-KaT/1 y CamoK,
46,45+2,63 mx-kat/nm y camuoB. [Ipm cpaBHeHHH C
MoKa3aTessiMu 3-i rpynmnsl BO BTOPOM CPOKE JOCTO-
BEPHO BUJHO, YTO aKTHBHOCTH 3J1aCTa3bl CHIDKACTCS
kak y camok (p2 < 0,002) Tak u y cammos (p2 < 0,01),
a CIEeJOBaTEeIbHO W TPOTHBOCTIAIUTENBHBIN 3(deKrT
6onee BBIpaXKEH NPH HCIOJIB30BAaHUU AyTOJIOTUYHOTO
mpernapaTa I1a3Moreib.

B 5-it rpynne ObulM MONydYeHBI MOKAa3aTeNd JI0-
CTOBEPHOT0 CHHXXECHHS aKTUBHOCTH 3JIacTa3bl OTHOCHU-
tenbHO 2-i Tpymoel (Pl < 0,001). TMokasatenu y ca-
MOK B ITepBOM cpoke coctaBmii 40,61+2, 13MK-KkaT/m,
BO BTOpoM cpoke 37,10+£2,10 Mk-kat/i1. Y camIioB B
nepBoM cpoke 42,2342 84 MK-KaT/II 1 BO BTOPOM CPO-
ke — 39,15+2,14 MKk-KaT/I1L.

W3 panHBIX IUTEpaTyphl U3BECTHO, YTO YacTh ['K
CYIIECTBYET B MEKKJIETOYHOM MaTpPHKCE B CBOOOTHOM
pactBopumoii popme. Jpyras yacte ['K koBaseHTHO
CBS3BIBACTCS C Pa3NUUHBIMU Oenkamu. Takum oGpa-
30M, TPOSIBICHHE INPOTHBOBOCHIAIUTEIBHBIX d(Pdek-
ToB 'K 3aBHCHT OT ypOBHS 3KCIPECCUH MMaypOHaHC-
BSI3BIBAIOIINX OEIKOB W (YHKIMH HMMYHOKOMIIE-
TEeHTHBIX KJeTok [8]. B 4-it m 5-if rpymmax, rme
MCIIOJIb30BAJIaCh T'MATypOHOBAsI KHCIIOTa, TPOMCXO/HU-
70 Oojee JUIMTENbHOE CHI)KEHHE aKTUBHOCTH 3J1acTa-
3bI, YTO MO3BOJISET MPEIIOJIOKUTh aKTHBHOCTD B 3THX
rpymnmnax 6enkoB, KoTopsle cBs3biBaloT ['K ¢ npyrumu
MOJIEKyJIaMH BHEKJIETOYHOTO MaTpPHKCa, YTO 3aIlycKa-
eT nporecc GopMHPOBAHUS CTPYKTYPHI COSANHHUTEIb-
HOM TKaHHU.

Bui6oowi. Takum o6pa3oM, BKIIIOYas B KOHCEpBa-
TUBHOE JICYEHHE IUIa3MOTeldb W3 TPOMOOLUTApHON

ayTOIUIA3Mbl IIPH IKCIIEPUMEHTAIBLHOM HCCIICIOBAHUI
OBLJI IOJTy4eH BBIPAXKEHHBIN ITPOTHBOBOCHIAUTEbHBIH
3¢ dexT.

Kpome Toro, moiydeHa MOJOXHUTENIbHAS IMHA-
MHKa CHIDKCHHMS aKTUBHOCTH 3JacTasbl, a Coo-
TBETBEHHO W BOCIIAJICHUS B IPYIIE, TAE VIS JICYCHHS
MIapOJIOHTHTA MPUMEHSIIaCh KOMOWHALMS TIpenapaToB
TUIA3MOTeNIsl ¥ THATYPOHOBOM KHCIIOTHI.
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Abstract

The aim of our study is to study the biochemical parameters of oral fluid malondialdehyde (MDA) and cata-
lase in patients with chronic catarrhal gingivitis in the context of orthodontic treatment after the use of platelet-
rich plasma in dynamics. To evaluate the effectiveness of the developed method of treatment of chronic catarrhal

gingivitis using platelet-rich plasma.
AHoTAaNis

MeTor0 Hamoro OCTIMHKCHHS € BHBUCHHS OIOXIMIYHMX ITOKa3HHUKIB POTOBOi piAMHU MaOHOBOTO
miampaeriny (MJIA) Ta xaTanma3u y TAIi€HTIB 3 XPOHIYHUM KaTapalbHUM TiHTIBITOM Ha T OPTOAOHTHIHOTO
JKYBaHHS MiCT 3aCTOCYBaHHA 30aradeHoi TpoMOOIMTaMy IUIa3MH B ArHaMimi. OIHATH e()eKTUBHICTh 3aCTO-
CYBaHHS PO3pPOOJICHOr0 HAMH CIIOCO0Y JIIKYBaHHS XPOHIYHOTO KaTapajlbHOIO TiHTIBITY 3 BUKOPHCTAHHAM 30ara-

YEeHOT TPOMOOIIMTaMH TITa3MH.

Keywords: oral fluid, catarrhal gingivitis, periodontal tissue.
KoaiouoBi ciioBa: poroBa pijinHa, KatapajibHUN THTIBIT, TKAHUHU TTAPOJIOHTY.

OnHiero 3 HaWOUTBII CKIIAAHAX IATOJIOTIH IIele-
MTHO-JIMI{LOBOI 00JIacTi SBISIIOTHCS 3alalbHi 3aXBOPIO-
BaHHSA NapoAOHTYy. 3a JaHHUMH MIKHApPOAHOI TPYIH
excreptiB BOO3, ¢yHKIiOHANBHI po3iagu 3y0orie-
JIETTHOT CHUCTEMH, 3YMOBIICHI BTpaTor0 3yOiB Bif 3a-
XBOPIOBAaHb MAapOIOHTY, PO3BHBAIOTHCS B I'ATh pasiB
JacTile, HiX IpH YCKJIATHEHHAX Kapiecy 3y0iB [1-4].

3a AaHMMU eIiIeMIONIOTIYHUX JIOCHI/PKeHb Hai-
O1JIbII YAaCTOIO MATOJIOTIEI0 MAPOAOHTY, SKa 3yCcTpiva-
€THCS B MIJUTITKOBOMY 1 MOJIOZIOMY Billi, € XPOHIYHUH
KaTapaJlbHU{ TiHTIBIT, MPO IO CBiAYaTh YHCIEHHI
JlaHi BITYM3HSHUX Ta 3apyOi’KHHUX aBTOPIB [5, 6].

YacToTa XpOHIYHOIO KaTapaJbHOTo TiHTIBITY J10-
csirae Maibke 100 % y miuniTKiB Ta JIIOAEH MOJIOZOTO
BiKy, SIKI MaIOTh IATOJIOTIIO MPUKYCY ab0 3HaXOSATHCS
Ha OPTOJOHTHYHOMY JiKyBaHHI [7, 8]. Po3poOka Ta
NpaKkTHYHE BIPOBA/PKCHHS €(QEKTUBHUX METOJIB
npodiIakTUKN ¥ JiKyBaHHS 3aXBOPIOBAHb MAPOJOHTY
npoTsroM ocTtaHHIX 20 pokiB 3aiimMae ojHE 3 MPOBiJ-
HUX MiCIlb y MOCHIJUKCHHSIX CydacHUX BYeHHX [9].
EdexTuBHICTS BCiX 3ac00iB i METOXIB JIIKyBaHHA 3a-
XBOPIOBaHb MAPOJOHTY BU3HAYAETHCS TUM, HACKLIBKU
B XOIi 1X 3aCTOCYBaHHS BIA€ThCS YCYHYTH MPHYHH-
HUH (akTop a00 YHEMOXIIUBUTH HOTO BILIMB.

3MiHM XIMIYHOTO CKJIaJly pPOTOBOI piguHU 1 3y0-
HOT'O HaJbOTY 3aiMarOTh BaXJIMBE MIClIe Y BUHUKHEH-
Hi 3aXBOPIOBaHb TKAaHUH IAPOJOHTY, SIKI MOXXYTh OyTH
YCKJIAIHCHHSM, 110 BUHHKAE Y MAIIEHTIB HA TJIi 3y0o-

menenmanx anomaniii (3IL[A) abo opTOZOHTHIHOTO
nikyBarHsa [10, 11]. KimpkicHa OIiHKa AESKHX pedo-
BHH, IO MICTSTBCS B CIIMHI, SBIETHCA 1HIUKATOPOM
JUISL XapaKTePUCTUKH MTOPYIIEHHS OOMIHY 1 CTBOPEHHS
YMOB ISl PO3BHUTKY JIOKAJIBHOTO TA F€HEpalli30BaHOTO
3amajieHHs] B TKaHHMHAX IapOJIOHTY MOPOXXHUHM pOTa
[12,13].

3amnanbHi MPOIECH B POTOBIH MOPOXHHHI HPOTi-
KaloTh Ha T MOCHUJICHHS nepokcuariii jimiais (ITOJT)
Ta 3HIKECHHS aKTHBHOCTI (i310JI0TI4HOI aHTHOKCHAA-
HTHOi cuctemMn (AOC), mo XapakTepU3yeThCS, SK
CTaH 3HIDKEHOI HecHenu(iyHOT PE3UCTEHTHOCTI B Hill.
[Ipo iHTEeHCHBHICTH 3aMaIbHUX MPOLECIB B TKAHWHAX
MIApOJIOHTY MOXKHA CYAWTH 3a JAHUMH KOHLEHTpAIii
MaioHoBoro mianpaeriny (MIA) B poToBiii piguHi, a
crad AOC 00’ekTHBHO BifoOpaxkae iH(popMmaris mpo
AKTUBHICTH OJIHOTO 3 OCHOBHUX (DEPMEHTIB Mi€i cHuC-
TeMH — KaTajiasu.

Merta gaHoro gocJigxeHHs. BuBdenns Gioximi-
YHHX TTOKa3HUKIB poToBoi pignan (M/IA ta katanasn)
y TAIi€HTIB 3 XPOHIYHUM KaTapaJbHUM TiHTiBITOM Ha
T OPTOJOHTHYHOTO JIKYBAaHHS IIICIS 3aCTOCYBaHHS
30aradeHoi TpOMOOIMTAMH IJIa3MHU B TMHAMIII].

Matepiann Ta MeTOAU AOCTIIKEeHHS. 3 METOO
OLIHKA €(EeKTUBHOCTI 3aCTOCYBaHHS pPO3POOICHOTO
HaMHu crocoOy JIIKyBaHHS XPOHIYHOI'O KaTapaibHOTo
TiHTIBITY 3 BUKOpPHCTaHHSIM 30arayeHoi TpomOouuTa-
mu mwiazmu (PRP) mpoBoauiu gociimkenHs 48 mMoso-
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mux oci6 y Bimi Bim 18 mo 25 pokiB. Bci obcTexeHi
MOJIOJI JIFOT OYIH CTYJICHTaMH HAaBYAJIBHUX 3aKJIaJIiB
a00 3BEpHYIHCH 32 KOHCYJBTAIUEIO 1 JIKYBaHHAM [0
CTOMATOJIOTIYHO1 KJIiHiKH. [Ipy mbOMY iHTCHCHBHICTB
ypaXeHHSI TKaHWH MApOJOHTY Yy HAIli€HTIB 0 IPOBE-
JICHHA JTiKyBaJbHHUX 3aXO[iB AOCTOBIPHO HE BiIpi3HS-
Jlacsi B rpyrax IMOPiBHSHHS Ta CIIOCTEPEKEHHSI.

Bci mamieHTd, SKUM MPOBOIWIN KIIHIYHI TOCHTI-
JUKEHHsI, OyJM pO3IOJiICHI Ha 2 TPYNH — OCHOBHY Ta
nopiBHsHHA. [lamieHTaM JaHUX TPYHN MPOBOIUIN
3HATTA 3yOHMX HallapyBaHb 1 IIPU HEOOXIAHOCTI Mpo-
BOJIMJIM CaHAII0 MOPOXXKHUHU POTa JI0 TOYATKy OpPTO-
JIOHTUYHOTO JIiKyBaHHA. Bcei marienTu 000X TPy Tiri-
€Hy TOPOXXHUHM pOTa 3JIHCHIOBAIM 3a IONOMOTOI0
3yoHoi mactu Parodontacs classic i 3yOHOTO emikcupy
Jlizomykoin, po3pobieHuit Bimminom OioTexHOIOTIT
AY "Iacturyt cromaromorii AMH VYkpaiaun" (3aB.
BiJIiTIOM - 1.0i071.H., ipo¢. Makapernko O.A.).

[ManieHTH OCHOBHOI rpymu Oynu po3nineHi Ha 2
MIATPYIH B 3QJICXKHOCTI Bi MeTomy JikyBaHHs. Ilep-
a miarpyna BUKopuctoByBana renb G32, skuil mic-
TUTh JIIKAPChKI POCIHMHH, KapOOHAT HATPI0 Ta poc-
JMHHI OJi1 y BUIISAAL arulikauid Ta M’SKOr0 Macaxy
siCeH TpU4i Ha J00Y IpOTAroM | MicsIis.

[Mamientam apyroi miArpynu OCHOBHOI TpYIH
KpiM 3actocyBaHHA remo G32, BBOOWIAM B TKaHMHHU
napojioHTa 30aradeHy TPOMOOLMTaMH IIIa3My KpOBi
3a 3araJbHONPUIHATOI0 METOANKO0. st OTpuMaHHA
30aradeHol TPOMOOIIMTApHOI MacH BCIM MallieHTaM
31iiicHIOBaNIM 3a0ip KpOBi i3 JIIKTHOBOI BEHH BpaHIIi,
HaTIieceplle  BaKyyMHHM  METOJOM  CHCTEMOIO
TERUMOR (benbrist) y npoOipku 3 aHTHKOAryJsiH-
ToM. 36araueny Tpombouutamu miasmy (PRP) otpu-
myBanm npu RCF — 150 g, 1000 obGepri/xB, Bmpo-
JoBx 10 XBUIHH.

[NoBHa omiHKa ePEKTHBHOCTI KOMILICKCHOTO 3a-
CTOCYBaHHS PO3pOOJICHUX METOMIB JiKyBaHHS Oyia
BHBYCHA B KIIIHII MIJIIXOM BHBUCHHS B POTOBIH pimu-

Hi piBHS MaJlOHOBOTO miambiaeriny (MJIA), skuil BH-
3HAYaIM 32 JIOTIOMOTOI0 Tio0apOiTypoBOi KHCIIOTH, B
pe3ynbTaTi B3a€MOIii IKUX yTBOPIOETHCS OKPAIICHHUN
TPUMETIIOBHUI KOMIUTEKC [12] Ta akTHBHOCTI KaTanasu
3a meronoM Kopomox M.A. [13] mpoTsirom poky cro-
CTEPEKEHHSL.

PesysbTaT qociaigxeHHs Ta iX 00roBOpeHHs.
B poroBiii pianHI Mali€eHTIB i3 HE3HIMHUMH KOHCTPY-
KILISIMH OPTOZAOHTUYHKX amnapariB B IMOPOXKHUHI pOTa
Ta 3alajJeHHsM sSCeH BCTAHOBJICHO iHTEHCH(iKaIio
[1OJ1, sixy peectpyBaiu 3a MiABUIIEHUMHU H(POBUMHU
JAHUMHU PIiBHS MAJIOHOBOTO [ANBJCTIAY — Mapkepa
3amaneHHs. el MoKa3HUK Ha MOYaTKy JIiIKyBaHHS OyB
30LTBIIICHUM Y BCiX MAIli€HTIB.

Xapakrep 3MiH BMicty MJIA B poTOBiif piguHi y
MIAIIIEHTIB 3pa3y IICIS MPOBEACHOTO JIKYBaHHS IILIS-
xoM 3acrocyBanHs remo G32, pisers MJIA 3HIKYyBa-
Bcs B 1,6-1,7 pa3u, a 10 NOYATKOBUX 3HAYEHb y 370-
POBUX JIIOJEH BiH 3HIKYBABCS BXKE Uepe3 Micslb CIIo-
cTepexeHb (Tadd. 1).

UYepesz 6 micsaniB uudposi 3naueHus MJIA 30i-
JIBIIMIINCh, ajle 3aIMIIANINCH JOCTOBIPHO HIDKYUMH,
HDK Ha mouartky JikyBanHs (p < 0,05). Pazom 3 Tum,
Ha BIIMiHY BiJl JaHUX, IO OyJIM BCTAHOBJICHI Y TaIlie-
HTIB TepIIOi MATpyNHA OCHOBHOI TPYIIH, SIKI 3aCTOCO-
BYBAJIM JUIA JIIKyBaHHS 3aIajeHHS SICEH JIMIIE MYKO-
sanmpHuN Tenb G32, nndposi 3HaueHHs MJIA B apyriit
MATPYIi, SIKUM TPOBOIMIIH JIIKYBaHHSI KOMOiHAII€IO
remo G32 Ta BBeAEGHHSIM B TKaHWHH NApOJOHTY 30a-
rayeHoi TpomOouuTamu 1asmu kposi (PRP-Teparis),
CyTT€BO Bijpi3Hsuch (Tadin.1). Tak, B poToBiii pinuni
Nali€eHTIB Apyroi MiArpyIyd, BMICT BUBYAEMOTO IOKa-
3HHUKA 3pa3y Micis 3aKiHUYeHHS Kypcy JIKYBaHHS 3Me-
HIIyBaBcs B 1,7 pasu, a yepe3 miBpoKy Maibke B 2 pa-
31 Ta HE BIJPI3HABCS BiJl HOPMHU Y 3[JOPOBHX JIHOJEH 1
30epiraBcst Ha IIbOMY PiBHI Yepe3 6 MicAliB i B KiHII
nocmimkeras (p < 0,05).

Taommms 1

Junamika 3Mid BMicty MJIA B poTOBI#i piZiHiHI y TIAIIEHTIB 3 XPOHIYHAM KaTapaJbHUM TiHTIBITOM Ha TJi OPTO-
JIOHTHYHOTO JIiKyBaHHA, M+m

Ipynu
MokasHuk ' o ' micis epes epes aepes
Bapianty| nikyBaHHS JIKYBaHHS 1 mic. 6mMic. 12mic.
JIKyBaHHS

1 11,71+0,55 6,35+0,33 5,63+0,29 6,78+0,35 7,95+0,41

BB < n=23 p:>0,05 p<0,05 p<0,05 p<0,05 p<0,05
2 2 £ p:>0,05 p:1>0,05 p:1>0,05 p1<0,05
e £ 2 6,24+0,32 | 556+0,28 | 6,51=0,34 | 7,42+0,37
Z8g © | n=23 | 11,73+0,56 p<0,05 p<0,05 p<0,05 p<0,05
=< p1>0,05 p1>0,05 p1<0,05 p1<0,05 p1<0,05
=Ry MOPIBHSHH, 11,69+0,54 8,82+0,45 8,13+0,42 9,02+0,46 9,53+0,49
n =16 p<0,05 p<0,05 p>0,05 p>0,05

Ipumitka:

P — TIOKa3HUK BipOTiTHOCTI BIIMIHHOCTEH MOPIBHSIHO 3 BUXITHUMU TAHUMU;
P1— HOKa3HHK BipOTiAHOCTI BiIMIHHOCTEH MOPIBHSHO 3 TPYIIOIO MTOPiBHAHHS

Tak, Bimpa3y Imicias TPOBEINCHOTO JIiKyBaHHA
nusIxoM 3actocyBaHHS PRP-tepamii i Myko3aibHOTO
remo G32, piBeab MJIA nopiBHOBaB 6,24+0,32
HMOJIB/JI, a 4epe3 MIcCAIb Micis JIiKyBaHHS mH(POBI
3HAYCHHS BHBYAEMOTO ITOKa3HUKA OYJIH IIe HIKIAMHU
i cranoBwin 5,56 + 0,28 HMonb/n. B rpymi nopiBHsH-

Hsa BMicT MJIA B pOTOBi#i piHI BCiX MAIli€HTIB Ta-
KOX 3HW)KYBaBCs 3pasy Micis JiKyBaHHS Ta 30epiras-
Cs1 Ha TAaKOMY PiBHI Ha TPOTS3i MiCSIIS CTIOCTEPEIKEHb,
0 MOYKHA TOB’SI3aTH 3 MPOTH3AMAIBHOIO €0 eIiK-
cupy «Jlizomykoiny, ane mudpoBi AaHi HE BiIpi3HS-
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JUCHh BiJi BUXIIHUX Ha IMOYATKY JOCITiKEeHHSA (p >
0,05).

AHaii3 OTpUMaHUX JaHUX CTOCOBHO CTaHYy aHTHU-
OKCHIAHTHOTO 3aXHCTy B MOPOKHUHI pOTa y IOCIi-
JUKyBaHMX WAMi€HTIB CBIAYUTH PO HOTO HU3BKHN
BUXITHUHA piBeHb 3a JaHUMH aKTUBHOCTI KaTaja3W B
poroBiit pimuui (Bigx 0,14 + 0,007 — 0,170,009
MKaT/im). OIHAaK caMuil HU3bKUH PIBCHb BUXITHUX Jia-
HHX, HaBITb B IPyIIi HOPIBHAHHS, OyJI0 BCTAHOBJICHO Y
MAI€HTIB, [0 MAIOTh OLIbII BHPAKCHI BOTHHIIA 3a-
najieHHs siceH. lle moB's3aHo, Ha HaIly OYMKY, 3 He-
CIIPOMOXKHICTIO MEXaHI3MIB aHTHOKCUAAHTHOTO 3aXH-
CTY B IOPOXXHMHI POTa Ha TJIi MICIIEBHUX €TiONIOTidYHIX
(hakTOpiB, 10 BU3WBAIOTH 3allaJICHHS B TKAaHWHAX IIa-
POIOHTY y 0OpaHOTO KOHTHHTEHTY HAIli€HTIB.

3acrocyBanHA MyKo3anpHOTrO remo G32 mms mi-
KyBaHHSI 3aMaJICHHs SICCH y MAI[i€HTiB OCHOBHOI IPYITH
CIOCTEPEKEHHS BCTAHOBWIIO CTiMKE IiJBHIICHHS aK-

TUBHOCTI KaTajla3W BXKE€ HA MEPIIMX €Tamax JIOCIi-
JokeHHs. Tak, Bijpasy micis JiKyBaHHS IUQPOBI 3HA-
YeHHS] BUBYAEMOTO IMOKa3HUKA 301IBIIMINCH Maibke y
2 pasu. Xoua depe3 MiBPOKY aKTHBHICTh KaTajla3l
HE3HAYHO 3HW3WIACh, OJHAK BOHA OyJia JOCTOBIpHO
BHIIOIO 3a faHi B rpymi mopiBasaHEA (0,19 + 0,01
MKat/1). [Ipy bOMY B KiHIII KJIIHIYHHX CIOCTEPEXKEHb
IiIBUIIEHHS 3a3HAYEHOr0 MOKa3HUKa IPH JIIKyBaHHI
MoHoTeparieto reieMm G32 10CTOBIpHO BiApi3HSIIOCH
HE TUIBKYU BiJ{ TPYIH MOPIBHSHHS, a W BiJ BUXITHHX
nanux (p < 0,05).

Pazom 3 TUM, aKTHBHICTh KaTalla3u y TAII€HTIB,
SIKI 3aCTOCOBYBAJIM APYTHH CIIOCIO JiKyBaHHS, IO
mependayaB KOMOIHAIiIO amumiKamii MYyKO3aJIbHOTO
remo G32 3 PRP-tepamieto, 30impmuB mudpoBi 3Ha-
YeHHs BHUBYAEMOIO IOKa3sHHWKa y 2 pa3u Bke uyepes
MICSIb CIIOCTEPESIKEHHS, a B KiHII JOCHIHKCHHS BiH
MIepeBUIYBaB BUXiAHI qaHi y 1,5 pa3u (Tadm. 2).

Tabmuus 2

JluHnamika 3MiH aKTHBHOCTI KaTajia3y B pOTOBIH piAMHI Mali€HTIB 3 XpPOHIYHUM KaTapaJlbHUM TiHTIBITOM Ha TIi
OPTOJIOHTHYHOTO JIIKyBaHHs, M+m

Ipynu .
[Toka3Huk apiaHTH N e 1epes "epes aepes
. JIIKYBaHHS JIKYBaHHS 1 mic. 6Mic. 12mic.
JOKYBaHHS
. 1 0,16+0,008 0,31+0,016 0,28+0,014 0,24+0,012 0,20+0,011
S s | 293 p1>0,05 p<0,05 p<0,05 p<0,05 p<0,05
g R 2 p1<0,05 p:1<0,05 p1<0,05 p1<0,05
2 -§ 5 2 0,15+0,008 0,33+0,017 0,31+0,016 0,27+0,014 0,23+0,012
85 © | o3 [Pr>0.05 p<0,05 p<0,05 p<0,05 p<0,05
5 E B p1<0,05 p1<0,05 p1<0,05 p1<0,05
C;“ 3 MOPIBHSHH, 0,17+0,009 0,24+0,012 0,20+0,011 0,19+0,01 0,17+0,009
& n=16 p<0,05 p<0,05 p>0,05 p>0,05
Iprmitka:

P-TIOKa3HHUK BIPOTIAHOCTI BIAMIHHOCTEH MTOPIBHSHO 3 BUXIIHUMH JaHUMHU,
P1-TIOKa3HUK BIPOTIZHOCTI BIIMIHHOCTEH MOPIBHSHO 3 TPYIIOIO MOPIBHIHHSL.

VY BCIX Malli€HTIB IPyNH MOPIBHSHHS 3pa3y Micis
MPOBEJCHOTO JIIKYBaHHS 3a3HA4yaJocs ITiBHIICHHS
BHUBUYAEMOTO MOKa3HUKa B 1,4 pa3u. [lpu npomy i ue-
pe3 Micslb IOCTiDKCHb aKTHBHICTh KaTalla3u Oyina
JIOCTOBIpHO BUIOO 3a BuxinHi maHi (p < 0,05). dane
sBHIIE, 0€3CyMHIBHO, OOYMOBIICHO aHTHOKCUIAHTHH-
MH BIACTHBOCTAMH IHTPEII€HTIB, MO0 BXOAATH [0
CKJIa/ly Tiri€HIYHOTO omnoJicKyBaya «JIi3oMyKkoim.

OpHak, y rpymi MOPiBHAHHS Yy BCiX MAIli€HTIB IIi
MO3UTHBHI 3MiHM HOCWJIM HECTIHKHMHA XapakTep 1 Ha
MOJAJBUIMX €Tanax CHOCTePEeKEHHsI aKTHBHICTh KaTa-
JIa3¥ POTOBOI PiTMHM TOCTOBIPHO HE BiApi3HSIACS BiJ
BuxigHoro pisus (p1 > 0,05).

TakuM 9UHOM, POBEACHI TOCIHIKSHHSI CBiYaTh
PO TO3UTHBHUI BIUIMB PO3POOJICHUX METOJIB JIKY-
BaHHS Ha OJWH 13 Mapkepis 3ananeHus (MIA) B po-
TOBIH PiAMHI MOJIOAMX OCI0 3 XPOHIYHMM KaTapajb-
HUM TiHTIBITOM Ha TJIi OPTOJAOHTUYHHUX HE3HIMHHX
KOHCTPYKLIH B NMOpoXHUHI pota. OmHAaK JOCTOBipHE
3HMKEHHS JIAHOTO MMOKAa3HHUKA SK MO0 BUXITHUX Ja-
HUX, TaK 1 B CIIIBCTABJICHHI 3 T'PYNOI0 TOPiBHSIHHSA,
Oyio Big3HAUEHO B APYTiH MArpymi OCHOBHOI TPyIH
TIAIIEHTIB i Ji€0 KoMOiHaMii MyKO3aJbHOTO TeJio
G32 3 PRP-tepari€ro mpoTsaromM ycboro mepiogy cro-
crepekeHHs. [Ipy 11bOMY 3acTOCYBaHHS PO3pOOIICHO-
ro HaMH KOMOIHOBAHOTO METOXy JIKYBaHHsS HAJae

TaK0X BUPAKEHY CTUMYIIOIOYY Jif0 HA CTaH aHTHOK-
CHJIAaHTHOI CHCTEMH, SKa 0arato B YoMy BHU3Hayae
3arajbpHUI CTaH TKAaHWH MapOJIOHTY B HOPOXKHHHI pO-
Ta.
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Abstract

The article describes the alleged causes and analysis of the appearance of the COVID-19 viral disease in
various countries, describes the etiology, pathogenesis and symptoms of the disease, diagnostics of patients, the
proposed drugs, and their low effectiveness. Based on the results of clinical studies, new methods of prevention
and treatment of viral diseases using phototherapy are presented.

AHHOTaNUA

B crarbe onucaHbl PEIIIOIOKUTENbHbIE IPUYUHBI U aHAJIN3 MOsIBJICHUs] BUpYycHoro 3aboneBanus COVID-
19B Pa3JIMYHbIX CTPpAHAX, OMMMCAHBI 3TUOJIOTUA, TATOICHE3 U CUMIITOMBI 3a60H€BaHI/Iﬂ, JUAarHoCTukKa InainucHTOB,
npeajaracMbIC JICKAPCTBCHHBIC CPEACTBA UX HHU3KaAA Bq)(i)CKTI/IBHOCTB. Ilo pe3yjbTaTaM KIMHUYCCKUX HUCCIICI0-
BaHMH MPEACTaBIICHBI HOBBIE CIIOCOOB! MPOQHIAKTUKY ¥ TEPAITMHM BUPYCHBIX 3a00JieBaHUI ¢ IpuMeHeHueM o-
TOTCpANKU.

Keywords: coronavirus, polysegmental pneumonia, seasonal coronavirus, viremia, porphyrin, virus inacti-
vation, acrocyanosis, pharyngoscopy, cardiotoxicity, T-lymphocytes, immunoglobulins, oxygenation.

KinroueBble €J10Ba: KOPOHABUPYC, MOJUCEIMEHTApHAsl THEBMOHMS, CE30HHBI KOPOHABUPYC, BUPYCEMUS,
nopdupuH, WHAKTUBAIMS BHPYyCa, aKpOIMaHO3, (PapUHTOCKOIHUS, KapAUOTOKCHYHOCTh, T-TMMQOIUTH, UMMY-
HOTJI00YJTUHBI, OKCUTEHAITHSI.

Hawano 2020 roma 0O3HaMEHOBAJIOCH CTPEMHU-
TEJILHBIM PaclpoCTpaHEHHEM HOBOW KOPOHABUPYCHOM
nnpexnun (COVID-19) B A3un, Amepuxke, EBpone u
AKTHBHBIM 3aHOCOM BO30yauTeds 3a0ojeBaHUs Ha
teppuroputo Poccuiickoin denepaunu ¢ MOsIBICHUEM
yrpo3sl NMPOHUKHOBEHHS HH(QEKIIMOHHOTO areHTa BO

BCE HACEJIEHHBIE ITYHKTHI BCEX PETHOHOB.
IMepBast Bcnbimka COVID-19 npownsonua B xe-
kabpe 2019 rona B Kuraiickoir Haponnoit Pecry0mm-
Ke C JIUIEHTPOM B ropoje YxaHb (IIpoBUHLUSA XY-
0o11).
MexayHapoJHBIE KOMHUTET 1O TAKCOHOMUH BH-
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pycoB 11 deBpans 2020 roma nmprcBoni oQUIIHATHHOES
Ha3BaHue BO30yamtemo uHpekumn — SARS-CoV-2.
Bceemupras opranmsanus 3apaBooxpaHeHus 11 ¢es-
panst 2020 roga mana opunranbHOE Ha3BaHHE HOBOMY
nHQeKIHoHHOMYy  3abomeBanmo —  COVID-19
(«Coronavirus disease 2019»).

MexnyHapoHasi IpyIna y4eHbIX METOIOM 00-
patHoil reHetnku co3fana SARS-CoV-2, coobmmna
poccuiickas rasera «M3BecTus» CO CCBUIKOM Ha XKyp-
Han Cell. OTMeuaercs, 4To KOpPOHABUPYC OBLT cOOpaH
HCKYCCTBEHHO, OJIHAKO OH IPEACTaBIsIET co0o0il mo-
HyI0 Komuio mpupomHoro. Ilo naHHeIM M31aHUS, OH
MIPOSBIISIET T€ KE CBOMCTBA. YUEHBIE paccKa3ald, 4To
B KadecTBe 00pa3lia OHM B3SUIM LITaMM BHpPYcCa, KOTO-
pBIil OBLT BBIEJICH W3 Ma3Ka IEPBOTO 3apPETHCTPHPO-
BaHHOTO TaIeHTa ¢ KopoHaBupycom B CIIIA.

ITo MHEHHIO aBTOPOB paOOTHI, MOIYYEHHBIH B
NpoOHpPKE BHUPYC SIBISETCS BaKHBIM HHCTPYMEHTOM
Uit 60pbObl ¢ uHPekImed. OHU T00aBUIIH, YTO HC-
KyccTBeHHO coOpanHbli SARS-CoV-2 momoixer co-
3/1aTh MBIIIUHBIE MOJETH IS ONPOOOBaHUS JIEKap-
CTBEHHBIX IIPENapaToB OT KOPOHABHpYcCa.

B ampene CIIA navanu nmomHomacmradbHoe pac-
CJIEZIOBAaHUE TOTO, KaK MOSBHJIACh HOBas KOPOHABH-
pycHass umH(pekuus u moyemy B Kwurae HE cmormm
ObICTPO OCTAaHOBHUTH ee. Pa3BenpIBaTensHOE cooOIIe-
ctBo CIIIA 3adBUJI0 O IPUPOJHOM HPOUCXOXKIECHUHU
BUpYCa W MOJYEPKHYIIO, IYTO OH HE OBUI CHHTE3UPOBAH
uckyccTBeHHO. JloHanpn Tpamm Ha CXOXHUH BOIPOC
JIMIIB cKa3all, YTO He MOXET KOMMEHTHPOBATh CUTYa-
M0 M PacKpbIBaTh MMEIOLIYIOCS y Hero uHpopma-
IO,

HoBoe 3a0oneBaHMe TOCTaBHJIO TEpel BCEMH
CHEeNHANUCTAMH  3/IpaBOOXPAaHEHHWS HOBBIE 3aJauH,
CBsI3aHHBIE C MPOQWIAKTUKOM, OBICTPOIl JAMArHOCTHU-
KOW M OKa3aHWEM MEIWIMHCKOW ITOMOIIY OOJBHBIM.
CaezieHNs 00 3MUAEMHUOJIOTHH, STHOJIOTHH, NTATOTeHE-
3y, KIMHUYECKOH M JIabOpaTOpHOW AMarHOCTHKE, a
TaKke NpO(UIAKTHKE W Tepaluy 3TOro 3a00JIeBaHUS
[0 Mepe M3YYeHMs pPACIIUPSIOTCS W OyIyT AOIOII-
HSITBCSI.

ITHOJIOTUSA U NaTOreHe3

Koponasupycer (Coronaviridae) — sto cemeii-
ctBo PHK-conepkamux BHPycOB, CIIOCOOHBIX MH(pU-
IIUPOBATh YeJIOBEKa M HEKOTOPHIX JKUBOTHBIX. Y JIIO-
JIel KOPOHABHPYCHI MOTYT BBI3BAaTh LENBIH PSI KIH-
HUYECKUX TPOSBIEHUH — OT BHPYCHOH aMapen
(ocTporo »sHTEpuTa) JErKOH CTENEHH TSHKECTH U
OCTpOH pecrMpaTopHOil BUpYyCHOH MH(EKIUH ¢ Topa-
JKEHUEM BEPXHHUX JBIXaTeNIbHBIX IIyTeH JIETKOH |
CpeqHell CTeNEeHM TSKECTH A0 MOIHUCErMEHTapHBIX
MTHEBMOHHH C pa3BUTHEM TSXKEIOr0 OCTPOro pecrnupa-
topHoro curnpoma (TOPC).

KopoHaBupyCcBl MOXHO MOJEIUTH HAa TPU POAA:
Alphacoronavirus, Betacoronavirus u
Gammacoronavirus. EcTecTBEHHBIMH  XO035€BaMU
OONBIIMHCTBA U3 W3BECTHBIX B HACTOSIEE BpeMs KO-
POHABUPYCOB SIBIAIOTCS MIICKOTIUTAIOIINE.

Taxxe, U3BECTHO O KPYTIOTOAMYHON LUPKYIs-
UM CpPeau HAaCEJIEHUs CE30HHBIX KOPOHAaBUPY-
coB (HCoV-229E, HCoV-NL63, HCoV-OC43 wu
HCoV-HKU1), xoropsie Moryt omnpeaensits 10 20%
BCEX BHPYCHBIX auapeit y nereit u ot 0,2% (y B3poc-

meIx) 10 2,2% (y mereit) mpuszHaku OPBU nerkoit m
CpeAHEeN CTeNeHH TSHKECTH.

B 2002 roxy Obu1 BRIIENCH HOBBIN BO3OYANUTENH
ATUIUYHON MHEBMOHHH, KOTOphIA Be3EBan TOPC y
moper — SARS-xoponaBupyc (SARS-CoV). 3ror
BHpYC OTHOCHTCSI K poxmy Betacoronavirus. Ilpupona-
HeIM pe3epByapoM SARS-CoV cnyxaT nerydne Msl-
M, MIPOMEXYTOUHBIE X035ieBa — BEpOJIOIBI M THMa-
nalickue nuBeTThl. Onuaemusi SARS oxsaruma 37
cTpaH, ObLIO 3apeructpupoBano Oonee 8000 crmydaes
3a0boJeBaHus, U3 HUX 774 CO CMEPTEILHBIM HCXOOM.
C 2004 roga cnydaeB aTUIUYHONW ITHEBMOHMH, BBI-
3BaHHOil SARS-CoV, He BBISIBIEHO.

B 2012 roxy Ha ApaBuiickoM moayocTpoBe ObLIa
3apErHCTPUPOBAHBI BCIIBIIIKA ATHIIMYHBIX ITHEBMO-
HUH, BBI3BaHHAas HOBBIM KopoHaBHpycoM — MERS-
CoV, TaKXe MpUHAJICKALIEMY K pony
Betacoronavirus. 3abosieBaHHe MONYyYUIIO Ha3BaHHE
BbinxHEeBOCTOUHBINM pecnupaTopHbIi CHUHIPOM
(MERS). OcCHOBHBIM MpPUPOIHBIM  PE3ePBYapoOM
MERS-CoV ssnstotcst BepOmoasl. C 2012 roma 3ape-
rucTpupoBaHo 2494 3abonesumx MERS (82% ciyya-
eB B CaynoBckoit ApaBun), 858 U3 KOTOpBIX MOTHOIIH.
B nacrosimee Bpemss MERS-CoV npoaosmkaer nupky-
JIMPOBaTh M BBI3BIBATH CHOPAIMIECKUE CiIydan 3a00-
JIeBaHMUA.

SARS-CoV-2 mpencraBnser coboil omHOIEIO-
yeunblii  PHK-comepxamuit  Bupyc  cemeiicTBa
Coronaviridae u muanu Beta-CoV.

SARS-C0V-2 BeposTHO SIBIISIETCS pEKOMOWHAHT-
HBIM BUPYCOM MEXJy KOPOHABHPYCOM JIETYYHMX MbI-
meid M KOPOHAaBHUPYCOM HEYCTAHOBJICHHOTO IIPOHC-
XOXIeHus.  ['eHeTHdeckas  IOCIEJOBATEIBHOCTh
SARS-CoV-2 cxomHa C  TOCIENOBaTEIbHOCTHIO
SARS-CoV no menblieit mepe Ha 70%.

Bupyc otnecen ko Il rpymnme naTroreHHOCTH, Kak
1 HEKOTOpBIE NpPYyrHe NPEICTaBUTENIH 3TOTO CeMeH-
crBa (Bupyc SARS-CoV, MERS-CoV).

[TaToreHe3 HOBOII KOPOHABUPYCHON HHQEKITUH,
J0 HACTOSILETO BPEMEHH, HM3Y4YeH HE J0CTaTOYHO.
CunTaroT, 9To BOPOTaMHU HHPEKIIHNH SIBISIOTCS KIETKH
SIUTENHUS BEPXHUX U HIDKHHX JIbIXaTENIbHbIX ITyTEH, a
TaKKe SHTEPOLUTH TOHKOM KHIIKH, ColepKalue pe-
HEeNTOp aHTHOTeH3MH-NIpeBpamatomero ¢epmenta |l
(ACE2). Y HeKOTOpBIX GOJBHBIX MOTYT Pa3sBHTHCS
MUHHMAJIbHBIE SIBJICHUSI OCTPOTO PUHO(MAPUHTHTA WIIH
sHTepuTa. B monaBisiomeM OOJBIIMHCTBE CIIy4acB
9TOT mepuoj ocrtaercs 0e3 MaHudecraunu. MHorue
3apa’keHHbIE IEPEHOCAT AAHHOE COCTOSHHE B CTEPTOI
(dopme, cocTaBisisi OCHOBHOM ITyJ CKPBITBIX BHPYCO-
BBIJIETIUTENICH. Y JIMII C OCNAOJICHHBIM MECTHBIM HM-
MYHHUTETOM BHPYC IONIa1aeT B KPOBb M Pa3HOCHUTCS 110
opranm3My (BUpyceMus). [ TUKOTPOTEHMH KOPOHOBH-
PYCOB creIU(pUUECKH TPOIEH M K IHIOTETHUOLUTAM,
TaKXKe  COACPKAIIMM  PEHeNTOp  AHTHOTCH3WH-
npeBpamatomero ¢gepmenta Il. C atum cBs3aHo sBIE-
HHUE TTaHTPOITHOCTH HOBOTO KOpPOHABHpYyca — IOpaxa-
IOTCS BCE TTAPEHXMMATO3HbIE OpraHbl (JETKUE, IeYEHb,
MOYKH W T.J.), @ TAKXKE CIU3UCTBIE 000IOYKH, B TOM
Yucie JbIXaTeNbHBIX IyTed. B mocnmenHem ciydae
3a0oJieBIIne CIIOCOOHBI BBLACIATH BUPYC NP KallUle,
YMXaHUH, pa3roBope U JabixaHuu. IlepBuunas Bupyce-
MUSL M CHUCTEMHBIH creun(puyeckuii SHIOBACKYJIUT
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CONPOBOXKIAIOTCST  SIBICHUAMHU JIMXOPAAKH, oOImei
MHPEKIIMOHHOW WHTOKCHUKAINH, a Takxke Iuh y3HBIM
MOPaXEHUEM JIETKUX, APYTHX HMapeHXHMATO3HbIX Op-
TaHOB WM CTPEMHTEIbHBIM pPa3BUTHEM HX (PYHKIHO-
HaJIBHOW HemocTaTouHoCTH. C 3TOH OCOOEHHOCTBHIO
BUpyca CBsi3aH (DaKT BBICOKO JICTANBHOCTH y HOXH-
JBIX JIAI M JUAL ¢ 3a00JICBaHUSIMH  CEPJEYHO-
COCYIUCTON CHUCTEMBI (aTepOCKIIepO3, HIIeMHYecKas
6omne3Hb cepaua u T.1.).

JlaHHbBIE O AJMTENBLHOCTH M HAINPSHKEHHOCTU MM-
myHurera B oTHomeHnd SARS-CoV-2 B Hacrosiiee
BpeMsi HakarumBarorcs. CrenyeT mosaraTb, 4To |y
MPEeMOpPOHUIHO 3IOPOBBIX JIIOJCH CIICIU(PUIECKUIT
MOCTHH(EKINOHHBII UMMYHHUTET MPOJOKUTEIBHBIN
Y HaNpsDKEHHBIH, YTO CO3[aeT BO3MOXKHOCTH HCIIOJIb-
30BaTh IUIA3My KpPOBH MepeOONEBIIMX JIIOAEH s
cnemduieckod nMMmyHoTepanuu. Ilpm  CKPBITBIX
(MHATapaTHBIX) W CTEPTHIX (GopMax HHPEKIUH, a
TaKKe Yy OCJIAOJICHHBIX MAIlMEHTOB HMMYHHUTET HE
CTOMKMIA M BO3MOXHO MOBTOpHOE 3apaxeHue. llepe-
KPECTHOTO MMMYHHTETa K JPYTUM MPEICTaBUTEISM
ceMeicTBa KOpOHaBUPYCOB He obpazyertcs. [1]

Ilamonozoanamomuueckas kapmuna.

Mopdonorudeckne U3MEHEHUS TSHKENOTO OCTPO-
IO PECHUPATOPHOTO CHHAPOMA, BBI3BAHHOTO B TOM
yucite COVID-19, 3aBucar ot craguu 00JIE3HM.

B skccynmatuBHYIO (paHHIO) CTaIio Ipeodia-
JAf0T TpH3HaKU IU((Y3HOTO aabBEOJSIPHOTO ITOBpE-
JKJICHHS, OCTPOTO0 OPOHXMONINTA, OTEKA U TeMOpparuit
MHTEPCTULUAIBHON TKaHU. MaKpOCKOIIUYECKH JIETKUE
TEMHO-KPACHOT0O 11BETa, INIOTHOM KOHCHUCTEHINH, 0e3-
BO3aylUIHbIe. Macca nérkux yBenuueHa. [Ipu rucroso-
I'MYECKOM HCCJIEIOBAHMH BBISIBIISIETCS] XapaKTEPHbIH
MOPQOJIIOTHYECKUI NPU3HAK — T'MAIMHOBBIE MeMOpa-
HbI, BBICTHJIAIONME KOHTYPHI PACIIMPEHHBIX allbBEO-
JSIPHBIX XOJIOB W OpoHXMOI. ['ManrHOBBIE MEeMOpPaHbI
cocroAT n3 OoraToit (GUOPUHOM OTEYHOH KHUIKOCTH, C
HalureM (parMeHTOB HEKPOTH3WPOBAHHBIX JITUTE-
JHUANBHBIX KIETOK, TOPaKEHHBIX KOPOHABHUPYCOM.
Taxxe omnpeznensercs Haau4aue GUOPHHA B IPOCBETAX
QJIbBEOJI, HHTEPCTUIIMAIFHOTO BOCTIAJICHHS M BHYTpH-
albBEOJSIPHOTO OTEKA. XapaKTEpHBIM IPU3HAKOM
SARS siBisieTcs MOSIBICHHE TMTAHTCKUX MHOTOSIEP-
HBIX MUTEIHAIBHBIX KIETOK B IPOCBETaX ajbBEOJI.

B mponykTuBHyMO (MO3JHIOI) CTaJUI0 pa3BHUBa-
ercsi (pUOPO3UPYIOUTUI aNbBEOJIUT C OPTaHU3AIMCH
JKCCy/laTa B MPOCBETax ayibBeos U OpoHxuoi. [lepso-
HayallbHO BBIABISIFOTCS OCTAaTKM THAJIMHOBBIX MEM-
Opan n ¢ubpuna. Hapsay ¢ ¢pubpruHOM B mpocBeTax
QJIBBEOJI OTIPEEISIOTCS. SPUTPOLUTEL U cuaepodary.
Moryt oOHapyxuBaThcsl oyard ¢guOpoaTenexrasa. 3a
cuér nponudepanun ampBeosonutos Il Thma mpowuc-
XOJIUT pernapanus ajabBEOJIIPHOW BBICTWIIKU. B mpo-
CBET aJbBEOJ M OPOHXMOJ BpacTaeT TPaHYJIALHOHHAS
TKaHb. XapaKTepHa opranu3anus GuOpPHHO3HOTO IKC-
cyJarta, BCIEJICTBHE YETO Pa3BUBACTCS BHYTPHAIBBEO-
TSpHBIA (HUOPO3. YTOINIICHHE MEXKaTbBEOJISPHBIX TIe-
PEropoIOK CBSA3aHO C Mposmdepaneldl HHTEPCTHIIN-
QIBPHBIX ~ KJIETOK W  HAKOIUICHWEM  KOJIJIareHa.
Bo3moxxHO 0OHapykeHHE O04aroB IUIOCKOKJICTOUHOMH
MeTaIula3iy ajJbBEOJSIPHOT0, OPOHXHAIBEHOTO U OpOH-
XHOJISIPHOTO SIHUTEIHSL.

ONuAEeMHOJIOTHYeCKasi XapaKTePHCTHKA

OnuIeMHUOIOTHIECKasl XapaKTepUCTHKa HOBOM
KOpOHaBHPYCHOU nH(pEKIHK, BbizBaHHONH SARS-CoV-
2, nocrostHHO u3ydaercs. lllupokoe pacnpocTpanenue
BUpYyc noiyumn Ha tepputopun Kuraiickoir Hapon-
ot PecnyOmuku (KHP). IloarBepkaeHHBIE Cirydan
3a0oJeBaHNs OBUIH 3apETUCTPUPOBAHBI BO BCEX aJMHU-
HUCTPaTHBHBIX oOpa3zoBanusx. bonee 80% ciydaes
3aboneBinx BoisiBiIeHO FOro-Bocrounoit wactu KHP
C SNMLEHTPOM B IPOBUHIUH XyOdH.

B camom Hauazne pacmpocTpaHeHUs 3a Hpenessl
KHP 3a6oisieBaHnii ObUIM CBSI3aHBI C IIOE3JKAMH B
KHP. B Hacrosimiee Bpems ciydaun 3a0oJieBaHUS
COVID-19 3apeructprupoBaHbl IOYTH BO BCEX CTpa-
Hax MHpa, TAE €CTh BO3MOKHOCTHU JIaDOpaTopHOil Be-
pudukanmy 3a60IeBaHUS.

Harpaxnennsiit B 2008 roxy HoGemeBckoit mpe-
Mueil 3a otkpeite BUY Qpanmysckuii BEpycoior
JIrok MoHTaHbe, B amnpesne TeKyIIeTo roja, paccKasal
tenekanany CNEws, uro COVID-19 6wt uckyc-
CTBEHHO CO3/1aH YYEHBIMHU B JIaOOPATOPHUHU.

«DTOT BUPYC HE €CTECTBEHHOI'O IIPOUCXOXKICHHUS,
a paspaboTka OuosoroB. HoBbIl BHpyc comep>KUT
yactuibl BUYy, - 3ametun ydensiit. OH monaraeT, 4To
¢ CODID-19 mpopenany MaHUITYJIALUIO - 3TO padoTa
MOJIEKYJISIPHBIX OMOJIOTOB.

ITpu >TOM yuUCHBIH 3asBWII, YTO LEJIU Pa3pabOTKH
€My He M3BECTHBL. «Most paboTa - mpeAcTaBIATh (ak-
THI, 51 HUKOTO HE OOBHHSIO, 5l HE 3HAIO, KTO 3TO CAEal
1 TT0YeMy», — OTMETHII OH.

MoHTaHbe MpernonaraeT, 4To Co3AaTeNu Kopo-
HaBUpyca TBITAIUCH IIOJNYyYUTh BaKIWHY MPOTHUB
CIINda. Panee BupycoJior 3asiBJIsLI, YTO KOPOHABUPYC
poauiics B labopaTopuu YXaHsl.

Bepcus 00 HCKYyCCTBEHHOM NPOUCXOXKICHHU
COVID-19 mponoykaroT BBICKa3bIBAThCSI aBTOPUTET-
ele ucrounnku. Panee CMU CIIA cooOmanu, 4To B
YxaHe KUTalCKHe y4eHble COBMECTHO C aMEpHKaHIa-
MH TIPOBOJVMJIM MCIBITAaHHS 110 CO3/IaHHMIO BHpYcCa,
pa3pabaTbiBas HOBOe JiekapcTBO OT Bupyca SARS -
BO30yIUTEIIS] aTUITMIHON THEBMOHHH.

Bcest nH(bOpMaIus Mo 3THM HCCIIeJOBaHUAM Obliia
3aI0KyMeHTHpoBaHa. B camoii YxaHbcko# sabopato-
puH 3Ty WHQOPMALIMIO CIIEIIHO OMPOBEPIIIN, HO MOJ-
HOCTBIO COMHEHHSI OOIIECTBEHHOCTH CHSTH HE CMOT-
.

[TosTomy, Ha CEeroaHAIIHUN JI€Hb, TIEPBOHAYAIb-
HBII UCTOYHUK MH(EKIUH J0 CHX 0P HE YCTaHOBJIEH,
HE CUMTas MHOTOYMCIIEHHBIX Bepcuil. [lepBble ciyuan
3a00JIeBaHUS BEPOSITHO OBUIM CBSI3aHBI C MOCEIIEHHEM
PBIHKa MOPENPOJYKTOB B I. YXaHb (IPOBHHIUS Xy-
05i1), Ha KOTOPOM IPOIABAIIM MSICO JOMAIIHEH NTHIIBI,
a TaKXe SK30TUYECKHUX >KMBOTHBIX - 3MEH, JeTydux
MBIIIIEH, TAHTOJIMHOB M JPYTHX, B )KMBOM, CBIPOM H
MTOJTyCHIpOM BHje. Bemrka BeposITHOCTB, UTO B Hadajie
SMHUIEMHUH TIpeo0Iaga NUIeBON MyTh epeaadn.

B HacTosmmee BpeMs OCHOBHBIM HCTOYHHUKOM
WHOEKINH SBISETCS BUPYCOHOCHUTENb OONBHON Yemo-
BEK, TJIABHBIM 00pa30M HaxXOJSIIMICS B HMHKYOAITMOH-
HOM Ilepuozie 3abosieBaHMsl WK OONBHOM C WHAIa-
PaHTHBIMHU U CTEpThIMU popMamMu 3a00s1eBaHMS.

[Tepenaua MHQEKINN OCYLIECTBISETCS KOHTAKT-
HBIM, BOJHBIM M IHUILEBBIM HYTSIMHU Iiepenadu (Ipu
KOHTaKTe ¢ HMH(HUINPOBAHHBIMH HpeaMeTaMH ObITa,
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yHnoTpeOJIeHIH CHIPOH BOJBI M TEPMUIECKH HEOOpabo-
TAHHOM MUK, KOHTaMHHHUpOBaHHbIMH SARS-CoV-
2). Bo3aymHO-Kane bHEI MeXaHU3M mepemadn (Tpu
Kalllle, YNXaHWM, Pa3roBOpE) MMEET 3HAUCHHWE NP
MOSIBIICHUN KIMHUYECKHX MPU3HAKOB 3a00JIeBaHMS.
Bo3nymHo-nbII€BON MyTh BBI3BIBAET COMHEHUE H3-3a
HHU3KOH yCTOHYMBOCTH BHpYCa IPU BBICBIXaHUH OHO-
JIOTHYECKOro Marepuaia, coaepxamiero SARS-CoV-
2. daktopamMHu nepenayl SBISIOTCS BBIICICHHS OT
OosibHOTO (CJIIOHA, MOKpOTa, (heKaTMH), IHUILIEBHIE
NPOJYKTHI, ChIpast BOJia M MpeaMeThl OblTa, KOHTAMH-
HupoBaHHbIMU SARS-CoV-2.

Ycranosnena pons SARS-CoV-2 kak nHbpekIum,
CBSI3aHHOM C OKa3aHUWEM MEIUIMHCKON Iomoimmu. B
KHP 610 3apeructpupoBano 6oixee 1700 ciydaes
COVID-19 y MeauuuHCKUX pabOTHUKOB, OKa3bIBaB-
MUX TOMOIIb OOJBHBIM. DTO TaKKe IOATBEPXKIACT
(hakT, 9TO ONMM3KMIA OBITOBOI KOHTAaKT SBIACTCS (ax-
TOPOM pHCKa HHPHUIUPOBaHUS. [2]

Mopaens pa3BUTHSI KOPpOHABHPYCa

Kuralickue yueHble 3a)MKCHPOBAIIN pa3pyLIcHUE
reMoryio0MHa B KPOBH 4YeJIOBeKa, 3a00JIEBIIETO KOPO-
HaBHPYCOM, M BO3MOJHBIH MeTox JieueHus1. Viceieno-
BaHWE OBUIO OIMYOJMKOBAaHO B apXHBE IPEIPHHTOB
Hay4HBIX paboT ChemRxiv.

CrnenmanicTsl 3aMETHIIN, YTO Y ITOJABIISIOIIETO
gncna uHQuuupoBaHHEIX SARS-CoOV-2 ormeuaercs
pe3Koe MajieHue TeMoriIoonHa - Oeska, He0OX0AUMOTo
Juts razoo0MeHa B Jerkux. Co3gaHHast MOZENb pa3BH-
TUs OOJE3HU MOKa3aja, YTO eMOITIOOMH aTaKyloT He
BUPYCHbBIE YaCTHIIbI, @ BUPYCHBIE Oenku. B wactHOCTH,
0€JIKH BBITECHSIIOT JKEJEe30 M CBS3BIBAIOT MOPQHUPHH.
ATakoBaHHbBIE KJIETKH JIETKHX PEarnpyroT Ha MPOHUK-
HOBEHHE BHPYCa YCUIICHUEM BOCIIAJICHUSI.

YueHble 3asBUIIM, YTO €CJIM UX MOJIEJb BEpHA, TO
psax mpemapaTtoB MoOXeT S((GeKTHBHO OOpOTBCS C
OmacHeIM 3aboJieBaHWEM. B 9acTHOCTH, HCHONB3ye-
MBII Ut OOpBOBI C Malsipuel XJIOPOXHH MOXKET 3a-
IIWIIATh TEeMOTJIIOONH OT aTaKW BHPYCHBIX OEJKOB.
[IpoTBOBHpPYCHOE JIeKapcTBO (haBHITUPABHpP CHOCOO-
HO WHTHOMpOBATH CBs3b OENKOB M MPEAOTBpAIIATh
NPOHUKHOBEHHE BHpyca B 370poBble KieTku. Ilpu
3TOM MEAMKH YTOYHHWIIM, YTO MPUBEJICHHbIC UMU BbI-
BOJBI MOKa YTO HE IPOLLIM anpoOalyio, MO3TOMY
Npe/IaraloTcsi TOJIBKO JUIS aKaJeMHUYecKoro 00CyX-
JIeHUA. Y CIIEHHAINCTOB €CTh COMHEHUS B 3P PEKTHB-
HOCTH TIPEnapaToB OT MAJSIPUU U IPYTUX BUPYCOB.

B wactHOCTH, CITOCOOHOCTH XJIOPOXWHA MHTHOU-
pOBaTh CTPYKTYpHBIE O€JIKH HE OCOOCHHO OUYEBHJIHA,
MOATOMY TEpamneBTUUECKHH 3P QeKT OT mpenapara y
Pa3HBIX MaMEHTOB MOXeET oTian4arkcs. Ho B mocnen-
CTBHH, BCE IPOBEJCHHBIC WCIIBITAHUS Tajd OTpHIA-
TEJIbHBIN PE3yJIbTaT.

B 10 xe Bpems, KUTaliCKMe U aMEpUKaHCKUE
yueHbIe BBIPA3WIIM OIACeHHE, YTO Yy JIIOJel HUKOT/a
He BbIpabotarorcs antutesna k COVID-19, Tak kak
MHOT/ZIa OHM KMCYE3al0T Ccpasy IOCJe BBI3JI0OPOBICHUS
maruenTa. O6 sTom 18 mroHs, coobimana rasera South
China Morning Post. K TakoMmy BBIBOIY WX MOJBEIH
WCCJIEJIOBaHMS 110 ITIOSIBIICHHIO UMMYHHUTETa Y MEIH-
KOB ropojia YXaHb, KOTOpPble KOHTaKTHPOBAJIH C Ta-
IIMEHTaMHU HENOCPEACTBEHHO Ha paHHEH CTaJuM IO-
sBieHust nHdexuu. BeisicHuiiocs, uro Tonbko 4% u3

23 000 yemoBEK MMENIM AHTHUTENA, IPH ITOM 3aPa3HTh-
csl MOTJIO Topsinka 25% MeaunUHCKUX PabOTHHKOB.
Ho y moneit Bpsim 11 MOTYT BBIpaOOTAaThCS aHTHTENA
MIPOTHB 3TOTO BHpYyCa Ha JOJITOE BpeMs, ObUIO OTMe-
YeHO ucclienoBaTensIMu. Kpome Toro, BBISICHHIIOCH,
gyro Oosiee yeM y 10% manmeHTOB MOTJIM HCYE3HYTh
AHTHUTENa U3 OpraHu3Ma B TEUEHHE Mecsla MOCIe BbI-
3nopoBieHus. [3]

B cepenune urons 2020 roma UTaNbSHCKUE yde-
HBIE CIPOTHO3MpOBanKM BTOpyio BomHy COVID-19,
KOTOpasi, M0 MX MHCHHIO, OyneT OoJiee JICrKOH, MO-
CKOJIbKY KOPOHABHPYC OY/ET CYIIECTBCHHO OCIA0JICH
BO3ICHCTBHEM YIBTPA(PHOIETOBOTO H3ITyUCHHS B JIET-
Hue Mecsanpl, 3agBua PUA HoBocTu M3BECTHBIM M-
MYHOJIOT, Tipodeccop MUIIaHCKOTO TOCyIapCTBEHHOTO
yausepcurera Mapno Knepuan (Mario Clerici).

Y4eHbIi pyKOBOAWI COBMECTHBIM HCCIIEIOBAHU-
€M HMMYHOJOTOoB MMIIAHCKOTO TOCYHHBEPCHTETa M
criequaIucToB HalpoHaapHOro MHCTHTYTa actpodu-
3uku Urtanuu (Inaf), koTopoe ObUIO MOCBSIIEHO TPO-
Oneme Bo3neWcTBUA YD-M3IIydeHUS  COJNIHEYHOTO
ClieKTpa Ha KopoHaBupyc. lIpenpuHt, coaepxkamuii
MaTepHalibl 3TOI HayYHOW paboThI, ObLIT OMyOIMKOBaH
B MIOHE C TeM, YTOOBI OIEPATUBHO MO3HAKOMHUTH y4e-
HBIX APYTHX CTPaH ¢ BaXHOH MHQOpMAIHUE, Kacaro-
weiics magnemun COVID-19.

UranpsHCKIE OMOIOTH TOMECTHIIN BUpPYC Sars-
CoV-2 B kamenbku BOIBL, Bocmpou3Bens 3¢ ¢exT, Ko-
TOPBI BOSHHUKAET BO BpeMs KAl WM YAXaHUS HH-
(ULIMPOBAaHHOTO KOPOHABHUPYCOM YEJIOBEKa, M TOJ-
Bepriau ero Y®-u3mydeHuro B pas3MYHBIX AMAINa30-
Hax. B xone skcnepuMeHTOB OBIJIO YCTAHOBJIEHO, YTO
BO3JIeHicTBHE ynbTpaduoieTa Jake B MalbIX J03ax
OyKBaJbHO B TEUEHHE CUYHMTAHBIX CEKYHJA CIIOCOOHO
BbI3BATH TIOJIHYIO HWHAKTHBAIIUIO BHUpYCA. YueHnie
TakKe BBIIBIIIA CBSI3b MEXKIY YPOBHEM COJHEYHOUH
paauaIy U SIHAESMHUOIOTHIECKON CHTyannel B pas-
JUYHBIX pErmoHax mupa. UeMm BbIIIe OBUT YPOBECHB
Y®-uznydeHnss B KOHKPETHOM MeECTE, TeM MEHBIIe
TaM PETUCTPUPOBAIIOCH CIIyYaeB 3apa)KCHHS KOpPOHA-
BHPYCOM.

Vcxonsa W3 pe3ynbTaToB 3TOTO HCCIIEAOBaHMA,
Knepuun otBetnn Ha Bompoc PMA HoBoctu o Bepo-
STHOCTH IIPHUX0J1a OCeHbI0 BTopoi BosiHbl COVID-19.

Mapuo Knepuuu ckazan: «Ceiuac HUKTO W3 HacC
C YBEPEHHOCTHIO HE MOXKET CKa3aTh, YTO TOYHO IIPO-
n3oiger. OnHAKoO s CUMTAIO, YTO BTOpas BOJIHA BCe-
TaKH MPHUJIET, HO OHA, BO3MOXHO, Oy/IeT 3HAYUTEILHO
Oosiee NIeTKOW, YeM Ta, C KOTOPOH HaM IpPHIIIOCH
HMETH JIEJI0 BECHOW.

[Tpn sTom Knepuuu orMeTni1, 4To KOPOHABHPYC,
KOTOPBIH MHUKPOOMOJIOTH BBIJIENSIOT CETOAHS, IPaK-
THYCCKHN HEC OTIMYACTCA OT TOT'O, YTO IIOSIABUJICA B EB-
pornie B Havaine snujieMuu B gepane. OH ckasal, uTo
9TO TOT K€ CaMbli BUPYC, KOTOPBIM HE MpeTepriesn
CYIIECTBEHHBIX H3MEHEHHUI U OCTaeTCs BEChbMa arpec-
cuBHBIM. Ho mocne MTensHOrO BO3IEHCTBUS COJI-
HEYHOW paJMiallii B JIETHHE MECSIBI OH OyIeT ceph-
e3Ho ocnabineH. Eciu panplie Mbpl HaOmogamu npu-
CYTCTBHE TBICSYM AKTHBHBIX BHPYCHBIX YacTHII,
KOTOpBIE MOIJIM CIPOBOLUPOBATH 3a00jeBaHKE, TO
TIOCJIE TIPOAOJDKUTENBHOT0 Y D-N3IyueHHsT UX YHCIO


https://www.scmp.com/news/china/science/article/3089476/there-may-be-no-immunity-against-covid-19-new-wuhan-study
https://www.scmp.com/news/china/science/article/3089476/there-may-be-no-immunity-against-covid-19-new-wuhan-study
https://news.mail.ru/society/42636662/
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YMEHBIIHUTCS B AECSATKH Pa3 U COKPATHTCS 10 CAMHHUIL.
ConHevHBbIE JTydH NPUBOAAT K HHAKTHBALIMH BHPYCA.

B kauectBe emie 0AHOM Ba)XKHOM NPUYMHBI, 10
KOTOpPOI1 BTOpasi BOJTHA JOJDKHA IPOWUTH Oojiee MSTKO,
Kneprun Ha3zBan 3HaUNTEIHHO OOJBIIYI0 TOTOBHOCTH
Bcell MeaumuHCKOM cucteMsl Kk 6oprde ¢ COVID-19.
«CerosiHs 1 BpauH, M HaIlIM ITOTEHIHAIbHbBIC HallUCH-
TBI 3HAIOT 00 TOM BHUpYCE CYIIECTBEHHO OOJblle, U
Jydlle ITOHUMAIOT, YTO HaJg0 JeJlaThb B IKCTPEHHOMN
curyaiud. VMeHHO KOMOMHAanMs JBYX YKa3aHHBIX
(hakTOpOB TO3BOJISIET HAAEATHCS, YTO BTOpas BOJIHA
npoWzaeT jerde», — pestomuposan Kiepnun.

Bcemuphas opranuzanus 3apaBooxpaHeHus 11
MapTa OOBSBHJIA BCIBIIIKY HOBOH KOPOHaBHUPYCHOM
uapexmn COVID-19 manmemueir. Ha 10 asrycra
2020 roma, mo mocinengHuM aaHHeIM BO3, B Mupe BBI-
ABJIECHBI yke Oonee 20 MIJUTMOHOB CIy4acB 3apaxe-
HUS U cBbILIE 727 ThICAY YEIOBEK CKOHYAIKCH.

Kaunnyeckue ocod0eHHOCTH

WHKyOalMoHHBIN MEpUOJ COCTABISIET OT 2 a0 14
CyToK, B cpenHeM 5 nueil. ns COVID-19 B pasrape
3a00JIeBaHMsl XapaKTEpPHO HaIWYMe KIMHUYECKHX
CUHAPOMOB OCTPOH pECHMPATOPHOM BUPYCHOHW HH-
(hexrum:

- muxopanka (>90%) pa3nuMYHON cTeTeHH BbIpa-
KEeHHOCTH. OTCYTCTBHE JMXOpaJKH HE HCKII0YaeT
COVID-19;

- TIposiBJIeHHs O0IIel MH()EKIIMOHHOW HHTOKCH-
Kauu (c1aboCTh, JJOMOTA B MBIIIIIAX, CHIKCHHE arl-
TIeTHTA, HapyIICHUE CHA);

- pecnupaTopHasl CHMITOMATHKa — IEPUICHUE U
CYXOCTh B TOpJIe, Kamenb (CyXoi WIN ¢ HeOOIbIINM
KOJIM4eCTBOM MOKpOTHI) B 80 % cirydaes.

[Tpn nmopakeHUH HUKHUX OTIENIOB PECIUPaTOp-
HOT'O TPaKTa MOSIBIISIFOTCS:

-obpIIKa TIpH (u3nveckoll Harpyske (xozapOe)
wunu B okoe (55%);

-OII[yIIEHNE HEXBAaTKU BO3/yXa, 3aTPYAHEHHOCTH
BJIOX4, 3aJI0)KEHHOCTH B IpyHOHI KieTke (>20%).

Kiaunnveckue ¢opmsl u Bapuantel COVID-
19:

- OCTpasi pecupaTopHas BUPYCHas HHPEKIIHS;

- THEBMOHHMsI 0€3 IBIXaTEIbHOW HEIOCTaTOYHO-
CTH;

- TIHEBMOHHS C OCTPOH IBIXaTeNbHOH HenocTa-
TOYHOCTBIO

- OCTPBI PECIUPATOPHBIN JUCTPECC-CUHIPOM;

- cercuc (IpU NPHUCOCAMHEHUW WIM aKTHBAIMU
BTOPHYHOW OakTepraIbHONW HHPEKIHN);

- cenTuyeckuil (MHPEKIMOHHO-TOKCHYECKUI)
IIOK.

Pasmmgaror COVID-19 nerkoif, cpennelt, Tsoke-
JIOW W KpaiHe TshKeNoW crereHH Tshkectd (Tabmmma
1).

Tab6muma 1
Kputepun olleHKH CTENCHH TSHKECTH
CTeneHp TSHKECTH
Kpurepun =
JIeTKast CpenHss TsDKETast KpaifHe TspKenas
IMaTOKCHKANNS (BEIPAYKEHHOCTB) + ++ +++ ++++
UTuxopaska <38°C 38-38,9 °C 39-39,9 °C >40°C
OPBU ITneBMOHUS €
Be U CHHIPOM OPBU OPBU i
Ay o nuesmonus | OJIH, OPJIC, CIIOH, cencuc
. Hannuue oTAromeHHoro npeMopOuaHoro hoHa yTsKesieT
[TpemopOHaHBIH (HOH He ordrouen Hl PEMOPOHAL ¢ Y
CTEINEHb TSHKSCTU 3a00JICBaHUS

Tspkenast cTeneHb, Kak IPaBUJIO, Pa3BUBACTCS y
MAIMEeHTOB TOXWIOro Bo3pacta (60 m Oomee Jjer).
[penpacnonararomumu  HakTopaMu TsDKEJIOro Tede-
HUs COVID-19 gBnstoTcs HaIM4HEe Y TaKUX OONBHBIX
COITYTCTBYIOIUX 3a00NIeBaHMA: CaxapHBIA quabeT
(20%), aprepmanbnaas runeprensus (15%) m npyrue
cepIeuHO-cocymucThIie 3a0oeBanus (15%).

IMpn TsDKenmoM TedeHWM HAOIMIONAIOTCS OBICTPO
Iporpeccupyoniee MOpaKeHWEe HWKHUX JAbIXaTelb-
HBIX myTtedt, maeBMonus (100%), OH, OPJC (90%),
CEICUC U CeNnTUYecKuil mok. B ropoae YxaHp mnpak-
THUYECKH Yy BCEX MAlMEHTOB C TSKEJIbIM TEYEHHEM
3a007IeBaHNS 3apETUCTPHPOBAHA MPOTPECCHUPYIOMIA
OJIH: nmaeBmonms aumarHoctupyercst y 100% Oomb-
HbIX, 2 OPJIC — 6omee yem y 90% OGOJIBHBIX.

Ocoboe MecTo OBUTO YIIEIIEHO JIIOSM C OOJIC3HS-
MM TI0Y€K, Y ATOW I'PYIIBI HAMEHTOB OoJiee BHICOKHUIM
PHCK 3apa’keHHs] KOPOHABHUPYCOM, a Takke Oosee BbI-
COKHE IT0Ka3aTelH JIETAIbHOCTH ITPH 3apayKECHHH.

I'naBuelit Hedponor PP mpodeccop Eprenmii
[MunoB 3asBun B mae 2020 ronma, 4To KOpOHABUPYC
OYeHb OIACEH U JIIOJeH ¢ XpOHMUECKUMH 3a00JeBa-
HUSAMH TToYeK. CrHernuaiucT MOSCHWI, YTO Y JTOH
TPYIIIBI TTAIMEHTOB 0oJiee BBHICOKHI PHCK 3apakKeHUS
COVID-19, a takxe 0Oosiee BBICOKHE IIOKA3aTENN JIe-

TaJIBHOCTH TIpH 3apakeHuu. Ilo ero cioBam, 31O CBS-
3aHO C TEeM, YTO NPHYMHOH XPOHMYECKHUX Oosie3Hel
MOYeK SBISIOTCS CaxapHbI OuabeT, THUIepTeH3US,
O’KHUPEHHE, aTePOCKIIEPO3, a TAKKE MOKUIIOW BO3PACT.
A 5tn matonoruu, otmedaer IImimoB, cmocoOCTBYIOT
BBICOKOH 3a00JIeBa€MOCTH M CMEPTHOCTH OT KOpOHa-
BHpYycCa.

OH oTMeuaeT, YTO 0co0O0 YSI3BMMBI IallEHTBHI,
KOTOPBIE IOJIy4alroT JICYEHUE IUATU30M, MOCKOJIBKY
TEpanuio B JAHHOM CIJIydae OCTAaHOBHUTH HEBO3MOXHO,
OHH JIOJDKHBI TPOBOJIUTH B CTAIlMOHAPAX TPU CEaHCa B
HeJIeIIIo.

Panee rnaBHBIH BHEMTATHBIA WH(DEKIMOHUCT
ynpaBieHus aenamu mnpesupeHta PO Teopruit Ca-
MPOHOB paccka3all O CTPEMHUTEIBHOM YXYAIICHUH
coctostaus nanueHToB ¢ COVID-19. On otmeTw, 4To
HEpEeKO BCTPEUAIOTCs CIydau, KOTAa ele yrpom 0o-
JIe3Hb NMPOTEKAaeT B JIETKOH (opme, a yxe K Beuepy
MaUEHT MOXET 0Ka3aThbCsl B peaHUMALIUU.

Kpome Toro, Bupycomnor J[xepemu Poccman
n3 Yuusepcutera Kenra B BenukoOpuranun paccka-
3a], KakuM oO0pa3oM KOPOHAaBHPYC MOJXKET BIHATH
Ha MO3T JIIOJEH U BbI3bIBaTh HEBPOJOTMYECKUE CUMII-
ToMbl. OO0 omacHOCTH WHQEKINUW ISl IIEHTPATLHON


https://news.mail.ru/company/voz/
https://health.mail.ru/disease/ateroskleroz/
https://health.mail.ru/consultation/list/rubric/infection/
https://health.mail.ru/news/vrach_predpredil_o_stremitelnom_razvitii/
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HEPBHOHM  CHCTEMBI  HaIHCAJIO The
Conversation B anpene 2020 roxa.

ITo cnoBam y4eHOTO, B MOJABISIONIEM OOJBIIHH-
ctBe cirydaee COVID-19 npeacrasnser coboit pecru-
paTOpHYI0O HH(EKINIO, BBI3BIBAIONIYIO JIMXOPAJKY,
0oip B ropie, Kamieiab, a B 0oee Cepbe3HBIX Ciyda-
X - OJIBIIIKY U pecrupaTopHble paccrpoiictBa. OnHa-
KO, KOPOHaBUPYC TaKXe CIOCOOEH MOpa)kaTh APYrue
TKaHH, NPOBOLUPYS TaKHe CHMITOMBI, KaK pBOTa,
Japes, HapylIeHHe paboTsl cepala
Y CBEPTHIBAEMOCTH KPOBH.

B T0 ¢ Bpems, 0cO0YI0 03a00YCHHOCTh YUCHBIN
BBICKA3aJl, 4TO HMHQEKIMS IMOpa’kacT W MO3r. bputn
OTICaHbI CITydau pa3BuTHA y nanueHToB ¢ COVID-19
cunapoma I'niiena-bappe, korna UMMyHHas CHUCTEMA,
pearupyst Ha MH(PEKIHIO, OUTHOOYHO aTaKyeT KIETKH
nepudepryeckux HEPBOB. OTO MNPUBOIAWT CHavaiga
K MBIIICYHOH  ciabocTH, aMOTOM K Hapajaudy.
B npyrux ciydasix KOPOHaBUPYC BBI3BIBAN TSKENbII
SHUE(ATIUT C BOCHAJICHUEM M OTEKOM MO3Tra, a TaKXkKe
OCTpO€ HapylleHHe KpOBOOOpAICHUS B MO3TOBBIX
TKaHsIX (MHCYNBT).

OH ONHCHIBACT HEBPOJOIMYECKUE CHUMIITOMBI
pasnu4HON TskecTH y 36 % MalnueHTOB, KOTOPBIE
JKaJIOBAJIUCh HA TOJIOBHYIO 00Ib, TOJOBOKPYXEHHE,
MOTEPIO BKyca 1 OOOHSHHUA, CyIoporu
Y TAJUTIOIMHAIIMK. OTH TPOSBICHUS dalle HaOoxa-
JMCh IIPH TSDKEIIOM TCUCHUU 3aboseBaHus
W COXPaHSINCH mociie BeinoposieHus. SARS-CoV-2
CIOCOOEH  IPEONOJIeBaTh  IeMaTOdHUEPATHISCKUI
Gapnep, KOTOPBIM  pa3zmenser  KPOBEHOCHYIO
Y LEHTPAJIbHYI0O HEPBHYIO CHUCTEMBI, U 3apa)kaTh To-
JIOBHOM Mo3r. HeBponormueckue CUMNTOMBI BO3HU-
KaloT JU00 Wn3-3a HETIOCPEACTBEHHOTO BO3ACHCTBUS
BHUpyCa Ha HEPBHBIE TKaHM, JMOO H3-3a Upe3MEPHOH
aKTHBAIlMM MMMYHHOI cuctembl. Eme omHMM myTem
MPOHUKHOBCHNS! WH(EKIUU B MO3T MOTYT CIYXHTh
OOOHSTENbHBIE HEWPOHBI B HOCY. AHAJOTMYHBIM 00-
pa3oM 3apaxkaTh MO3T CIIOCOOHBI U JIpyTHe MaTOTeHBI,
HarpuMmep, BUPYCHl TPUINNA, KOPH, PECIUPATOPHO-
CHHIMTHAIIbHBIE BUPYCHI M CE30HHBIE KOPOHABUPYCHI,
nanpumep, HCoV-OC43. Ognako nonaganue uHpeEK-
MM B [IEHTPAJIbHYIO HEPBHYIO CHCTEMY IPOHCXOAUT
OTHOCHUTEINILHO pefKo. [4]

JAmnarnocruka

Bee ciaywuan 3aboneBaHMsS HOBOM KOpPOHABUPYC-
Hoit uHdekuueit (COVID-19) noapasnensrotr Ha mo-
JIO3pUTEINbHbIE, BEPOSITHBIE U MOATBEPXKICHHBIE.

[onmosputensapiM Ha COVID-19 cuwmraror ro-
00i1 ciryyail ycTaHOBIEeHUs (haKTa:

- moceleHus 3a 14 aHell 10 BBIABIEHUS Cllydas
smuIeMUoIorndeckn Hebmarononyunsix mo COVID-
19 cTpan u pernoHOB;

- TECHOTO KOHTaKTa (COBMECTHOE IMPOKUBAHUE,
COBMECTHBIN OTJIIBIX, COBMECTHasI paboTa) 3a TMocie-
Hue 14 guel ¢ IULIAMHU, HAXOMSIIUMHUCS I10J HaOJII0-
JIeHueM TI0 WH(pEKIHH, BbI3BaHHON HOBBEIM SARS-
CoV-2, xoTopsie B IOCIIEAYIONIEM 3a00IeNH;

- TecHoro (ObITOBOTO, padouero, Ciry>keGHOTO)
KOHTaKTa 3a nocienHue 14 gHell ¢ nunamu, y KOTO-
pbIx J1laboparopHo noareepskaeH auarno3 COVID-19.

- BeposiTHBIM citydyaeM COVID-19 crnenyer cum-
TaTh HAIMYME KIMHUYECKUX MPOSBICHUN OCTPOU pe-

HU3JaHHE

CIIMPaTOpPHOH MH(EKIUN BEPXHUX M HIKHUX [bIXa-
TEeNBHBIX TyTed, ocobenHo mHeBMoHmu ¢ OPJIC, B
COYECTAHMH C JAaHHBIMH  SIHIEMHOJIOTHYECKOTO
aHaMHe3a.

onrBepxnenupM cirygaem COVID-19 cuwmra-
eTcsl HaJIW4He MOJIOKUTENBHOTO pe3yibTaTa jabopa-
TopHoro uccienoBanus Ha Hanmmure PHK SARS-CoV-
2 MeTtozoM mnonumepasHoi nenHoi peakmuu (IIL[P)
BHE 3aBUCHMOCTH OT KIIMHUYECKUX TIPOSIBICHHH.

AJITOpUTM 006CI€e10BAaHUSI TAIMEHTa C T0/10-
3pennem Ha COVID-19

JluarHos ycraHaBIMBalOT Ha OCHOBaHWUHM cOopa
’Kajt00, MaHHBIX aHaMHe3a OOJIE3HM, SIIHMIEMHOJIOTH-
YEeCKOro aHaMHEe3a, aHaMHe3a KU3HHM, (PH3MKaIbHOTO
o0CIIeTOBaHMSI U PE3YNbTAaTOB JTADOPATOPHBIX HCCIIE-
JOBaHUIl.

Hoopobras oyenka 6cex dcanob, anammesa 3a-
bonesanus, INUOEMUONIOSULECKO20 AHAMHESA.

IMpu ompoce oOpamaioT oco0oe BHUMaHHE Ha
BBISBJICHUE CYOBEKTHBHBIX CHUMIITOMOB OOIIEH WH-
(eKIIMOHHON HMHTOKCHKauuK (crnabocTh, TSKECTh B
roJIOBE, HapylleHWEe CHA, CHIDKEHHUE aIllleTUTa, JIOMO-
Ty B MBIIIIAX M CycTaBax), JUXOpaaku (03HOO, kap,
MOTJINBOCTD), MPU3HAKOB IOPAKCHUS IBIXATEIBHBIX
ImyTel (Kamenb W ero XapaxTep, HEpIICHNuE B ropie),
MOpaXEHUsT JIeTKUX (OmbplmKa TpH  (U3MUECKOM
Harpyske WM IOKoe, OONM B IpyJHOM KIETKE HpH
JBIXaHWW WM JBYDKCHHH), TOPAKCHUS KHIICYHUKA
(mapymieHue cTyna) u T.1.

[Tpu cOope anamHe3a GoJie3HH 0COO0E BHUMAHUE
ciienlyeT oOpaTHTh Ha BBISBICHHE BO3MOIKHBIX MpH-
3HAKOB HAa4yaJIbHOTO NEePHO/ia — TOHKOKHUILIEYHOH JHc-
¢byHkiuu (ypuaHue B JKHBOE, B3AyTHE, M3MEHEHUE
KOHCHCTEHIIUH U IIBETA CTYJIa).

[Tpu cOope dNHUIEMHUOTIOTHUECKOTO aHAMHEe3a aK-
THBHO BBISABIIIOT (DaKT TOCEUICHUS B TedeHue 14
JHEH JI0 NEepBBIX CHMIITOMOB SMMJIECMHYECKH HeOma-
rormonyysbix mo COVID-19 crtpan u peruoHos, a
TakXKe YCTaHOBICHHIO (DakTa TECHBIX (B OBITY, Ha pa-
0ote, cayx0e) KOHTaKTOB 3a mocieaHue 14 mHel c
JUIAMH, TOAO3PUTEIbHBIMH Ha HH(HUIUPOBAHHE
SARS-CoV-2, wiu uiamMu, y KOTOPBIX THArHo3 Moj-
TBEPKIIEH JIaOOpaTOPHO.

COop aHamMHe3a KHU3HH TPEAyCMaTPUBACT 00s3a-
TelbHOE BbISIBJICHHE (pakTa paHee IepPeHECEHHbIX WH-
(beKIMOHHBIX 3a00ieBaHui, HaJIMYHE XPOHHUYECKHX
COMaTHYECKHX 3a00JieBaHuUK (ITIaBHBIM 00pa3oM cep-
JICYHO-COCY/IMICTOM, JBIXaTeJbHONH CHCTEM), Haciea-
CTBEHHOM NPENPaCHONIOKEHHOCTH K XPOHHYECKUM
3a0osieBaHUsIM (XpOHMYECKHE 3a00ieBaHus Yy pOJ-
crBeHHHMKOB | u Il crenenu), TpaBm, omepanuii u re-
MoTpaHc(y3Hi, a Takke BBIIBICHHE (CO CIIOB MalH-
€HTa WJIM W3 MEJUIMHCKONW NOKYMEHTAlUH Ha Talu-
€HTa) AaUICPTUUECKMX peaklud Ha  MPOAYKTHI
MUTaHKs, 3alaxd W JIeKapCTBEHHBbIE MNpenaparbl. Y
BCEX MAlMEHTOB COOMPAIOT IIPUBUBOYHBIH aHAMHE3, Y
JKEHIIWH — THHEKOJIOTUYECKHI aHAMHE3.

OusnkanpHOe 00CIe0BaHNUE C YCTAHOBIICHUEM
CTENEHU TKECTH COCTOSHMS IMallMeHTa, 0043aTesIbHO
BKJIIOYaroLIee:

- TEPMOMETPUIO;

- OIlpezeseHre OOILIEro COCTOSIHUS, CO3HAHUS U
TIOJIOXKEHHST;
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- BBIsIBJICHUE MH(EKITMOHHOW CHIMH, OJICTHOCTH,
aKpoIMaHO3a WJIM MPaMOPHOCTH KOXH, OCMOTpP
KOHBIOHKTUB (MHBEKITHS, 0JICTHOCTD);

- uccuenoBaHue TepudepuyecKux ImMparnde-
CKHX Y3JI0B ¥ OLIOPHO-ABUTATEIBHOTO alIapaTa;

- HCCIIEIOBAHUE CEPIECUHO-COCYIUCTON CHCTEMBI
— W3MEpEeHHE YaCTOThl M XapaKTepUCTHK IIyJIbCa,
oIpeieNieHUe TPaHuUIl CepAlia, ayCKyJIbTallus cepa ¢
U3y4EHUEM CEpJCYHBIX TOHOB M BBLIBJICHHE IIYMOB
cepaua. MsmepeHue apTepruanbHOro JaBlIeHUS,

- HMCCJEJOBAaHUE NbIXaTeIbHONH CHCTEMBI — ITOA-
CYET YacTOThl JbIXarelbHbIX nBwkeHui (YJ[J]), ero
rIyOMHY W THI, NPOBEICHHE TANbIIallid TPYIHOH
KJIETKH C IEJbI0 BBISBICHUS 30H YCHJICHHS T'OJOCOBO-
TO JPO’KaHWs, NEPKYCCHN JIETKHX — BBIABICHUE OYa-
TOB YKOPOYEHHs NMEPKYTOPHOTO 3BYKa, ayCKYJIbTallUs
Jerkux (TpH BBIABICHUH NPHU3HAKOB YILIOTHEHHS JIe-
TOYHOW TKAaHW HAYMHATh HaJ 30HOW IOpPaKCHHS) U
BBISIBJICHHE OCJIA0JEHUsI 30H BE3HMKYJSIPHOTO JIbIXa-
HUS, (eHOMEHa HEMOTO JIETKOTO, KPEMUTallii Ha BbI-
COTE B/I0Xa, XPUIIOB, ITyIbCOKCUMETPHS;

- HcclefoBaHue (OCMOTpP XHMBOTA, MaJbHAIUA,
MEPKYCCHsl) OPraHOB OPIOLIHOI MOJOCTH ¢ Ompeaere-
HHEM 30H ypuaHHs, OOJIE3HEHHOCTH NpH TIIyOOKOH
HaJbIIalliK, Pa3MEpoB MEUeHN U cene3eHKH no Kyp-
J0By. BbIsICHEHHEe XapakTepHCTHK cTyia (4acToTa 3a
CyTKH, 00beM, popma (KOHCUCTEHIIWS), IIBET, 3alax,
MaTOJIOTMIECKUE IPUMECH);

- FICCIIEIOBAHNE MOYEBBIJICIUTEILHOIN CHCTEMBI -
BBIICHEHHE XapakTepa YTpeHHed Mouu (00beM, IIBET,
3amnax, NpuMecH), OOJE3HEHHOCTH B TOSICHUIIE B TIO-
KO€ U NIpH MOKOJAYMBAaHUK B MPOEKIUH MOoUYeK ¢ obe-
UX CTOPOH;

- HCCIIeZIOBaHNE HEPBHOM CHUCTEMBI C IIENIBIO BBI-
SIBJICHUSI MEHHMHI€alIbHOI CHUMITOMATHUKH, OYaroBbIX
MOpaXXEHU, Mape30B U NMapaanyei;

- (apUHTOCKOIIUSI — WCCIEOBAaHUE COCTOSHHS
CJIM3UCTBIX 000JI0YEK MpeaBepHs MOJIOCTH PTa, JIECEH,
IIEK, MSTKOTO U TBEpJOro Heba, HeOHBIX TyKeK, MHUH-
JIAJIMH ¥ 33HEH CTEHKH TJIOTKH.

JlaboparopHas TuarHocTHKa 00Ias:

- o0uMii (KJIMHUYECKH) aHaIu3 KPOBH C OIIpe-
JICIICHHEM YPOBHS 3PHUTPOIMTOB, T€MAaTOKPHTA, JEH-
KOLIUTOB, TPOMOOILIUTOB, JISHKOIMTApHOI (OPMYJIbI,
CKOPOCTH OCEJaHHs SPUTPOIMTOB. XapaKTepHBI HOP-
MOIINTO3;

- o0l (KIMHUYECKUIT) aHaJIM3 MOYH C Ompesie-
JICHUEM MaKpOCKONMYECKHX (00BEeM, IBET, Mpo3pad-
HOCTb, IUIOTHOCTB) M MHKPOCKONHMYECKHX (OeNoK,
SPUTPOLUTHI, JIEHKOUNTHI, LIUIMHAPHI, OAaKTEepUH) Xa-
pakTepucTuK. VI3MeHeHUs: XapakTepHbI PHU Pa3BUTHU
nHpeKroHHO-Tokcuueckoi nouku (UTII) u octpom
nospexxaernu nouku (OI1IT);

- OMOXMMHYECKHH aHaIN3 KpOBH (MOYEBHUHA,
KPEaTHHHH, JJIEKTPOJIUTHI, TEYEHOYHBIE (DEPMEHTEHI,
OmmnpyOuH, TIIOKO03a, ansOymuH). broxmummdeckuit
aHaTM3 KPOBHM HE JAaeT KaKOW-MnOo cremuduaecKkoi
nHpOpMauU, HO 0OHApyKUBAEMBbIE OTKJIOHEHHS MO-
TyT YKa3plBaTh Ha HaJM4YME OPraHHOW NUC(HYHKINH,
JICKOMIICHCAIIMIO COINYyTCTBYIOIIMX 3a0o0jeBaHUN U
pa3sBUTHE OCIOXKHEHUH, MMEIOT ONpEIeNIEHHOE Ipo-
THOCTHYECKOE 3HAUCHHE, OKAa3bIBAIOT BIIMSIHUE Ha BBI-

00p JIEKapCTBEHHBIX CPEICTB W/WIM PEXHUM UX JTO3HU-
pOBaHu;

- mccnenoBanue ypoBHS C-peakTHBHOTO Oerka
(CPB) B criBopoTke KpoBH. YposeHb CPb xoppemmpy-
€T C TSHKECTHIO TEUCHHUS, PaclpOCTPaHEHHOCTHIO BOC-
MATUTENbHOH WMHQWIBTPAIMH W MPOTHO30M NP
ITHEBMOHUM;

- HCCIEJOBAaHUE Ta30B apTEepHUANbHOM KpOBU C
onpeneneuuem Pa0y, PaCO,, pH, 6ukap6oHaToOB, J1ak-
Tara pPEKOMEHIyeTCsl MalueHTaM C HpU3HaAKaMHu
ocTpoii neixarensHoi Hegoctatounoctu (OIH) (SpO2
Menee 90% 110 JaHHBIM ITyJIbCOKCHUMETPHN);

- BBINIOJIHEHHUE KOATyJIOTPaMMBI C OTIPEEIICHUEM
MIPOTPOMOMHOBOTO BPEMEHH, MEXKIYyHApOIHOTO HOP-
MaJIN30BaHHOTO OTHOIICHHS M aKTHBUPOBAHHOTO Ya-
CTUYHOTO TPOMOOIUIACTHHOBOTO BPEMEHH ITOKa3aHO
nagueHTam ¢ npuzHakamu OJ1H.

Hucmpymenmanvhas ouazHocmuxa:

- MyJIbCOKCUMETpUs ¢ u3MepeHueM SpO2 1 BbI-
SIBIICHUSI J(IXaTeIbHON HEIOCTaTOYHOCTH U OLEHKU
BBIPOKEHHOCTH TUIOKCeMUH. Ilynbcokcumerpusi sB-
JISIETCSl TIPOCTHIM U HAJCKHBIM CKPHHHHIOBBIM METO-
JIOM, TIO3BOJISIIOIINM BBISBISITH ITAIIHEHTOB C THIIO-
KCeMHeH, HyXIaIoIUXCs B PECIMPAaTOPHON HMOAEPK-
K€ 1 OLICHUBATh e€ 3(P(HeKTUBHOCTH;

- KOMIBIOTEpHAss TOMOTpadusl JIETKUX PEKOMEH-
JyeTcsl BCEM IalMEeHTaM C IOA03PEHHEM Ha ITHEBMO-
HHUIO; TIPH OTCYTCTBHM BO3MOXKHOCTH BBIIIOJIHECHUS
KOMITBIOTEPHOW ToMorpaduu - 0030pHas PEHTTCHO-
rpadusi OpraHoB rPYAHON KICTKU B TIEPEIHEH MPpsAMon
U OOKOBOM MpOEKIUAX (IpH HEW3BECTHOH JIOKau3a-
IIUM BOCHAJIUTEIHHOTO IIpoIiecca Lenecoodpa3sHo BEI-
MOJHATh CHUMOK B TPaBOl OOKOBOW MPOEKIIHH).
KommbrorepHasi Tomorpadust Jerkux siisercs Oosee
YYBCTBUTEJIBHBIM METOJIOM JUIS JIMarHOCTHKU BHUPYC-
HOW TTHeBMOHMH. OCHOBHBIMH HaXOJKaMH IIPH ITHEB-
MOHHH SIBJIAIOTCS TBYCTOPOHHHE MH(UIBTPATHl B BU-
JIe «MaTOBOT'O CTEKJIa» WM KOHCOJIHMJALNH, UMEIOIINe
MIPEUMYIIIECTBEHHOE PACIPOCTPAaHEHWE B HIDKHUX H
CpelHMX 30HaxX Jerkux. Ilpu peHTreHorpadun rpynu-
HOW KJIETKH BBISBIISIOT JIBYCTOPOHHHE CIIMBHBIC WH-
¢bunbTpaTUBHBIE 3aTeMHeHus. Yamie Bcero Hamboiee
BBIP2)KCHHBIE M3MEHEHUsI JIOKAJIM3YIOTCSl B 0a3aIbHBIX
oTJenax JeTkux. Taike MOXXeT MPHUCYTCTBOBATh H
HeOOJIBINIOI IIIEeBPANIbHBIN BBIIIOT;

- anektpokapauorpadus (OKI) B craHmapTHBIX
OTBE/ICHHUAX PEKOMEHJyeTcs BceM manueHrtam. [laH-
HOE HCCJIeIOBaHUE HEe HeceT B cebe Kakoh-Imbo cre-
muduyeckod MH(POPMAIMM, OJHAKO B HAcTOAIIEe
BpEMs U3BECTHO, YTO BUPYCHas MH(EKIUs ¥ THEBMO-
HUSI TIOMHMO JIEKOMIICHCAIIMM XPOHUYECKHUX COIyT-
CTBYIOIIMX 3a00JIeBaHMI yBEIMYMBAIOT PUCK DPa3BHU-
THSI HApYIIEHUI pUTMa U OCTPOTO KOPOHAPHOTO CHH-
JpoMa, CBOEBPEMEHHOE BEISBIICHIE KOTOPHIX 3HAYHMO
BIMSIET Ha MporHo3. Kpome Toro, ompeneneHHbIE W3-
MeHeHnsa Ha DKI (HampuMep, yAquHEHHE WHTEpBasa
QT) TpebyroT BHUMAaHHUS TPU OLEHKE KapIHOTOKCHY-
HOCTH psiZia aHTHOAKTEPHATBHBIX IIPENnapaToB.

IIpodunakruka u Tepanus

B Hacrosiiee BpeMsi HET JIOKa3aTeNnbCTB KIIMHU-
yeckor 3¢ pexTrBHOCTH npuMenenus npu COVID-19
KakuX-JInOO JIEKapCTBEHHBIX IIpenapaToB. AHaIU3
JIUTEPATYPHBIX JaHHBIX 10 OIBITY BEICHHMS ITAI[IEHTOB
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C aTUNUYHOW MTHEBMOHHUEH, CBA3aHHON C KOPOHABUPY-
camu SARS-CoV u MERS-CoV, 1o3Boua BEIIENINTH
HECKOJIBKO 3THOTPOIHBIX IPENapaToB pPa3IMIHBIX
rpynin, 3aperucTpupoBaHHblX B Poccuiickoil ®enepa-
. K HUM OTHOCSTCS: JTONMMHABHP+PUTOHABUP, PHU-
OaBupHH, yMH(EHOBHP W IpenapaTsl HHTEPPEPOHOB.
[IpoTnBOBHpYCHBIE TIpenapaThl Ha3HAYarOT OONBHBIM
CO CpEIHETSDKENbIM, TSKEJIbIM M KpaWHe TSKeIbIM
TeueHHeM 3a00eBaHusl. BOJIIBHBIM C JIETKOW CTENEHBIO
TSOKECTU STHOTPOIHAS Tepanus He NoKa3aHa.

Ho B T0 ke BpeMs, B HAyUHBIX KpyTrax MO MOBOIY
JIEKapCTBEHHBIX IPENapaToB HUMEETCS OYEHb MHOIO
pasHoTIacHii, HampuMep, OBIBIINH 3aBEAYIOIINH Jia-
Ooparopueit ocobo omacHBIX HHOeEKIHA «Bextopy,
npodeccop Bupyconorun Anekcanap YemypHOB mpe-
IDynpenwn o0 omacHOCTH mpemnapara «PemaecuBupy,
KoTopelii B BO3 cuuTaloT caMblM NEPCIEKTHUBHBIM
MPOTUBOBUPYCHBIM npenaparoM B jeyeHun COVID-
19. Ilo ero cioBam, MPUMEHEHHE TAKUX INpernapaToB
OTIaCHO JIJIs 3I0POBBSI M3-32 MOOOYHBIX A(PPEKTOB.

«CJ0)XHOCTh TIPOTUBOBUPYCHOM OOPHOBI B TOM,
9TO BUPYC 3abupaeTcs BHYTPb KJIETKH, TO3TOMY IIO-
YTH BCE Ipernaparbl, KOTOpble 3(PEKTUBHBI, OKa3bl-
BAlOTCA  TOKCHYHBIMH  JJISI KJIETOK, a 3HAYUT
U JUI OpTaHu3May, — pacckazain YemypHoB
B MHTEPBBIO nopTtairy «Ura.ruy.

ITpodeccop moguepkHy, YTO CO3AATEISIM TaKUX
MEIMKaMEHTOB BaXHO HAWTH OajaHC, IIPU KOTOPOM
JeKapcTBO  OyneT  IpHUEeMIIEMBIM  UIS KJICTKH,
HO He JUId BHpYca.

Ho B TO € BpeMms, 4yTb paHee IJIaBHBII Hayd-
HeIll corpynauk BO3 Cymus CBamuHaTaH 3asBHIIA,
910 «PemecuBup» MoKas3al Ha TeCTax caMble HaJekK-
HBIe pe3ynbTaThl. Kak NOSACHHIM B OpraHu3anuy,
MPUMEHEHHE JIEKapCTBa IPUBENIO K CHIDKEHHUIO CITyda-
€B FOCIHTAIN3alUH, HO HE CMEPTHOCTH.

Tak ke, KMTaliCKue y4YeHbIE NPHILIN K BHIBOIY,
YTO POCCUNCKUN NPOTHUBOBUPYCHBIN MpemnapaT «Ap-
O6unoi», a Takke KOMOMHAIMS JICKapCTB JIONMHABHPa
Y pUTOHaBHpa He ABISAIOTCS 3(P(EeKTUBHBIMU Cpef-
CTBaMH JJIsl JIEUCHUs] ALIMEHTOB C JIETKOH U cpenHeit
dopmamu  COVID-19. O6Goarom  coobOmaercs
B KypHaie Med.

VY4eHble TIPOBENN HCCIIEOBAaHUE NEHCTBUS IIpe-
MapaToB MOCJIE TOrO, KaK OHHU IOMAJH B CIIUCOK IO-
TeHImaabHbIX cpenctB or COVID-19, cocraBieHHbIH
HanuonaneHol  KOMHCCHEH MO 3paBOOXPaHEHHUIO
Kuras. B skcnepumenTte npuHamu ydactue 86 mamu-
€HTOB C JIETKOH U cpesHel popMamu 3a00sieBaHusl.

OtMmeuanocsk, uTo 34 manueHTa NPUHUMAIIN KOM-
OMHALMIO JIONMHABUP/PUTOHABUD, 35 TOJIydaan TOJb-
KO «ApOunmon», eme 17 3aboneBmINX HE NMPUHUMAIN
Kakylo-muoo Tepanwio. [Ipu 3TOM TUHAMHKA TECUECHUS
0oe3Hn y BceX MH(HUIMPOBAHHBIX ObUIA TpaKTHUe-
CKH OJJMHAKOBOW, B TOM YHCIIE€ [0 YPOBHIO CHIDKEHUS
TEMIEpaTyphl, CMATUCHHUIO KalUId WIH YIIyYIICHUIO
pesynbratoB KT rpynnoit kierku, numer «®Pene-
pasibHOE areHTCTBO HOBOCTEW».

[TycTuBIIMECS B TOHKY CTpaHbl M UX (hapManes-
TUYECKHE KOMIAHMM MO U3TOTOBIEHHUIO BaKLUHbBI
npotus COVID-19 mnpekpacHO NOHHMAOT, 4YTO B
Oommkaiimme 3 roja HUKaKo 3((EKTUBHON BaKIMHEI
He OyzeT, Tak Kak HeJb3sl ONPENeNUTh 3a KOPOTKUI

CPOK OTJAJICHHBIC HETATHBHBIE ITOCICICTBUS NPHUBUB-
K1 3THX BakiuH. Ho dapmarieBTndeckie KOMIaHUH C
BOOAYIIEBICHUEM pAaNopTYIOT, YTO B CEHTSIOpe-
OKTS0pe 3TOTo rofa yxke OyIyT IpUBUBATH JIOACH W3
Tpynmel pucka (Bpauw, mnpemomaBartenu). W 3meck
BCTaeT 3aKOHOMEPHBIH BOIPOC: «A KTO OyIeT OTBe-
YaTh 3a NpeJHAMEPEHHBIH MOAPBIB 3JI0POBBS ATHX
TpylI, B Cilydae OTAAJCHHOTO pa3BUTHS 3a0oieBa-
HUIH?» Yike ObUIM Cllyyau B Hallel CTpaHe W IPYTHX
CTpaHaX, BMECTE€ C NPUBHBKAMH pPa3BHBAINCH YKe
HeH3JeyrMBble 3a00JIeBaHNs y J€Tel U B3POCIIBIX.

U BoT ovH U3 HanboJee SIPKUX IPUMEPOB.

Axanemuk PAH 3asBuin, uto He coOupaeTcs Je-
JIaTh NMPUBUBKY OT KOpOHaBHpycHOW MH(pexumu. Bu-
Tanuil 3BepeB 3asABWII, YTO MOKA «O BAKIWHALWH HE
MOXET OBITh W peun». YUEHbIH OOBSICHHI NPUIUHY
CBOETO KaTErOPUYECKOT0 OTKa3a.

Axanemuk PAH Bupycosmor Buranuii 3Bepes
HAoTpe3 OTKazaics nenars npusBuBky ot COVID-19.
OH 3asBUJI, 4TO IIOKA OHA eI He MPOoIIa BCe CTATUU
ucnbitanus. He nokazana abcontoTHas 0e30MacHOCTh
1 3G PEKTUBHOCTH BaKI[UHBI.

«Her, HM 3a yTo! O BaKIMHAIIMK TTOKA HE MOXKET
ObITh U peur. JJOKHBI OBITH MOJYYEHB! COBEPIICHHO
TOYHbIEC aHHBIE O TOM, UTO 3Ta BaKI[MHA, BO-TIEPBBIX,
a¢deKTHBHA, BO-BTOPEIX — Oe3omacHa. M, B koHIe
KOHIIOB, HaJ0 OINpPEICIUTh MPOJOIDKUTEILHOCTh MM-
myHureTa. Iloka TakMX NaHHBIX HET, MPU3BIBATh K
BaKI[MHAIIMN HETPaBHIBHO», — 3asBHJ BHUPYCOJIOT B
uHTepBbI0 OOIIECTBEHHOM CITy)Oe HOBOCTEH.

Axanemuk PAH yBepen, 4To O HpuUBUBKax OT
KOPOHABHpYCa MOXXHO Oy/eT HauaTh pa3roBOP TOJBKO
yepe3 HECKONBKO JieT. JIOJKHBI YCTIEIIHO MPOHTH BCe
9TaIbl UCIBITAHUSI BaKIMHBl. MUHHMAJIBHBIA CPOK -
koHer 2021 rona.

«MHe KaKeTcsi, CUTyallusl C BaKLMHAIMEH yxkKe
MIEPEXOJUT B IMOJUTHUYECKYIO IUIOCKOCTH M HE MMEeT
OTHOIICHHS K caMOil OGoprOe ¢ KOpOHABUPYCOM», —
3aMeTUJI YUEHBIH.

ITo BceMy Mupy NMPOBOJHUTCS OIPOMHOE KOJIMUE-
CTBO HCCJIEIOBAaHHUH, aBTOPHI KOTOPBIX IBITAIOTCS BbI-
SCHUTD, TOYEMY OJIHH JIFOJU OKa3bIBAIOTCS OoJiee BOC-
NPUMMYKBBI K OOJIE3HH, YeM Jpyrue, a Takxke OOHa-
PYXHTb  JIOTIOJHHUTENIbHbIE  (DakTOphl,  KOTOpBIE
CIOCOOCTBYIOT OoJiee OBICTPOMY BBI3/IOPOBJICHHIO.

B moJjie 3peHus y4eHbIX yKe Monanud npoOHOTH-
K{, BUTaMHUHbI, OWOJIOTMYECKH AaKTHBHBIE J00aBKH
(BAl) m MHOTOE npyroe. I[ToaToMy MBI HarmOMUHAEM,
YTO B HAIllEH CTaThe pedb MIET O HaYYHBIX HCCIIENO-
BaHMAX U X pe3ylbTaTax M cpa3y oOpaiiaeM BHHUMa-
HHUE, YTO CaMOCTOSTENIbHO NPUHUMATh Kakue-TO W3
OTMEUYEHHBIX CpeICTB He ciexnyer. VM Bpauum mpocrto
00s3aHBl BCEX MPEAYNPEeaAnTh, HYTO CaMOJICUCHHE
OlacHO, a OECKOHTPOJIHBIA MpHeM KakK JEKapCTB,
Jaxxe Oe30MacHBIX Ha MEpPBBbIA B3MVISI BUTAMHUHOB U
MpoYnx J100aBOK (HampUMep, UIMMYHOMOMIYJSTOPOB),
MOJET He TOJBKO HE IMPUHECTH IOJIb3bl, HO U CHUIILHO
HaBPEIUTh.

Ho B TO ke BpeMsi, y4eHBIMH MHOTHX CTpaH Obl-
JIO OTMEYEHO, YTO COJHEYHBII CBET AP(PEKTUBHO YHU-
YTOKaeT KOPOHABUPYC Ha MOBEPXHOCTSX IPEIMETOB.
Tax ObuTO 3asB1eHO M B HanmoHaisHOM LEHTpE aHa-
JU3a W IPOTUBOJCHCTBHS OWOJOTHYECKOW yrpose


https://news.mail.ru/company/voz/
https://health.mail.ru/drug/rubric/A11/
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B xypHane coo0manoch, 9To y4EHBIE CMOAEIH-
pOBaIM KJIMMAT, XapaKTEpHBIH AJISI COPOKOBOTO TIpa-
Jlyca ceBepHOU mupoThel. HarioMHUM, MIMEHHO 1O 3TO
MapaJuieNid IPOXOIUT TEPPUTOPHS CTPAH U PETHOHOB,
cuipHee Bcero mocrpaaaBiux us-3a CoViD-19. Cpe-

mn  Hux Kwrah, MHWramus, Wcnanusa, ror CIHIA
U pyTue.

B cooTBeTcTBYIOIMX 3TOW KIMMAaTUYECKOW 30HE
YCIOBUSIX  Pa3MECTUIIH CTaJbHBIC TJIACTUHBI
c oopazuamu SARS-Cov-2. Ilpu 5TOM Ha OJHMX IJIa-
CTHHAxX MaTOTeHHbBIC YaCTHUILIBI HaXO/IWJINCH
B UCKYCCTBEHHO CO3JaHHON CJIOHE, a Ha APYTHUX -

B «KyJIBTHBUPYEMOI», TO €CTh MaKCHMaJIbHO IOIXO-
JSIed [UIsl HAX cpene.

HccnenoBatenu pemi MpOBEPHUTh, 4TO OyAeT
MPOUCXOJUTh C BHPYCOM IIPU CBETE JIAMIT pa3HOM
MOIIHOCTH. BBIICHWIIOCH, YTO NMPU MHTCHCHBHOCTH
CBETa HAa YPOBHE IOJYACHHOTO COJHIA KOPOHABHPYC
B CJIIOHE NOruban MeHee 4eM 3a 7 MUHYT. A B camMoit
OyIaronpusATHON cpefe JaMmIbl HeHTpaTu30Bald BO3-
Oyautens WHPEKIUH 4YyTh Ooyiee ueM 3a 14 MUHYT.
OtmMmeuaercs, 4To qaxke Oojee cinalwiii cBeT Oopercs
¢ SARS-Cov-2, XoTs 1 MeIJICHHEE.

CTouT YyNOMSHYTb, YTO 3TH JAHHBIC ITOTIOJHHIH
CIIMCOK IIOJIC3HBIX CBOWCTB COJIHEYHOTO CBETA - KaK
W3BECTHO, OH SIBIIICTCS HMCTOYHMKOM BHTamMHMHa D,
MOBBIIIAIOIIET0 UMMYHHTET.

Kpome ToOro, ymnprpaduoneroBoe U3IydCHHUE
CHELUAIbHBIX JIaMIl 3((QEKTUBHO MHAKTHBHPYET BHU-
pyc SARS-CoV-2. DTO MOATBEPIMIN HCCICIOBAHHUS,
npoBezieHHble HanmonanbHoi nabopaTtopueit nHpeEK-
oHHBIX 3a6oneBanmnii (NIEDL) Bocronckoro yHu-
BEpCHUTETA.

I'pynma wuccnemoBareneil 1moj pyKOBOACTBOM
JoKTOpa JHTOHHM ['puddurca nmpoBean 3KCIEPUMEHT:
OHH 00padaThIBaIl WHOKYJIHPOBAHHBIN (3arps3HEH-
HBIIl BUPYCOM) Marepuall Pa3IM4YHbIMHU JI03aMH YIIb-
TpaHOJIETOBOTO M3JIyUCHHS JIaMIT M OLCHUBAJIH, KakK
OBICTPO MTPOXOMII MPOLIECC MHAKTUBALINY BUpYCA.

IIpu nosuposke 5 mJlx/cM? pacrpocTpaHeHHe
Bupyca SARS-CoV-2 cHu3muioch Ha 99 mporeHToB
3a ABaALaTh IecTh CekyHn. [lpu Bo3xeiicTBuu B 22
MJIx/cM? BUPYC yHHUTOKAETCS NPAKTHYECKH TMOJIHO-
CTBIO 32 5 CeKyH/.

Ho He Hy»XHO 3a0BIBaTh, 4TO B TAKUX MOMEIICHHU-
X HENb3S HAaXOJUTHCS HU JIIOJSM, HH >KUBOTHBIM.
CanurapHas o0pa0boTka yJIbTpaduOIETOBHIMU OOIy-
YaTeJIIMH J0JDKHA MPOBOANTHCS 0€3 M3 IPUCYTCTBHSL.
B nporuBHOM city4ae, ynbTpadHoIeTOBOE U3ITyUCHHE
MOXET BBI3BaTh CHJIbHBIE OKOTH TJIa3, MOBEPXHOCTH
He3alMIIEHHBIX KOXKHBIX TIOKPOBOB M JJa)Ke€ BBI3BAThH
pa3BUTHE OHKOJIOTMHM KOXH. A HOBOE 3apaKeHHE aT-
Mochepsl MOMEIIEHHs JIFOIbMH, SBJISIOUIMMHUCS HOCH-
TENSIMH KOPOHABHPYCa, MOXET IMPOU30UTH B TEUCHHE
HECKOJBKUX MHUHYT. 5]

B wuronie Tekymiero roja HIBeACKUE Y4EHbIE MPHU-
IIJIM K BBIBOAY, YTO YPOBEHb KOJUIEKTUBHOTO HMMY-
HHUTETa K KOPOHABUPYCY MOXKET OBbITh 3HAYHMTEIHHO
BBILIIE, YeM Mpejanoiarajloch paHee. bomee Toro,
OH MOXET (opmupoBatbcs Jaxe y Jronei
C OTPHLATEIbHBIMHU TECTAMH Ha aHTUTENA.

UccnenoBatenn wu3 KaponumHckoro wuHCTHTYTa
B CTOKrosibMe MpPOBETM MMMYHOJIOTHUECKHH aHaIN3
obpasmoB Oonee uem 200 MAIMEHTOB, Yy MHOTHX
13 KOTOPBIX 3a00JIeBaHUE IIPOTEKANIO B JIETKOH (opme,
100 COBCEM OECCHMITOMHO.

[TpumedarensHO, 9TO B OTJIMYUE OT APYTUX yde-
HBIX, cnenuanuctsl u3 llIBennu - eAMHCTBEHHOW €B-
poIeiicKol CTpaHbl, KOTOpasi HE BBOJMIA CEPhE3HBIX
OrpaHMYMTENbHEIX ~ Mep Ha pome  COVID-19 -
HE CIHCBIBAIOT pPa3BUTHE HMMYHHTETA Ha HaJIW4Ue
B OpraHM3Me 4YeJOBeKa aHTUTEN K BUPYCY.

Bonee Toro, oHM CYMTalOT, YTO 7O CUX MOpP MO-
TIBITKA «U3MEPUTHY YPOBEHb HMMYHHTETa
Y HaceJICHUsI B OCHOBHOM HE YBCHUAIHCH YCIIEXOM KaK
pa3 u3-3a TOro, 4TO aKIEHT P UCCIIEJOBAaHUHU JAEal-
Csl Ha aHTHUTETax.

Kaxk cooOmiaeT co cchuIKOl Ha ncciaeoBaHuE W3-
nmaaue Daily Mail, moMuMo m3ydeHHs aHTHTEN, yde-
HBle 00paTWIIM BHUMaHUE Ha YpOBEeHb T-1MMQOIHTOB,
unu T-KIeTOK y nmanueHToB. Jlesno B TOM, YTO UMEHHO
OHH UTPAIOT BAXKHEHIIYIO pOjb B (POPMUPOBAHUH HM-
MYHHTETa KaK MpPU HadyaJbHON CTaguu OOphOBI C BU-
pycaMu, Tak M C MEepPEeHECEHHBIM MH(EKIMOHHBIM 3a-
00JIeBaHUSAM.

Kpome Toro, oHM XpaHAT HMHGOPMAIMIO O paHee
JeHCTBOBABIIINX aHTUTEHaX, 3a cueT 4ero
1 GOPMHUPYIOT OBICTPBI BTOPUYHBIA WUMMYHHBIH OT-
BET, YHUUTOXasl IIPH 3TOM ONAacHbBIA maroreH. I1osro-
MYy UX YacTO Ha3bIBalOT T-KWJLIepamu.

CornacHo pesyabrataMm wucciegoBanus, y 30%
3JIOPOBBIX JIOHOPOB KPOBH ObLIT OOHAPYKEH TaK Ha3bl-
BaeMblil «T-kjeTouHbli UMMyHHUTET». bosee Toro,
OHOBUI BJBa pa3za BBHIIE, YeMYyTeX, Yy KOTO
B OpraHu3Me ObUIH 0OHApY’KEHBI aHTHUTENA.

DTO 03HAYaeT, uTO OOJIBIIEE YUCIIO JIIOJICH, cCaMu
TOTO HE MO/I03peBas, MOryT o001anaTh pa3BUTHIMHU
3alIUTHEIMU cBOMcTBaMu ipotuB COVID-19.

OnHaKo MIBEACKUM YYEHBIM IIOKa HEM3BECTHO,
KaK JIOJr0 JEPXHUTCS HMMMYHHTET K KOPOHaBHPYCY
nipu T-KJIeTouHOM OTBETE. Onn CUNTAIOT,
YTO aHTUTEA COXPAHSAIOT CBOIO 3ALIUTHYIO (DYHKLIUIO
OT TpeX JO0 IIECTH MECSIIEB.

«9TO 03HA4aeT, YTO MBI, BEPOSATHO, 3aHMKAEM
YHCIIO0 JIOZIEH, Y KOTOPBIX ecThb KaKoM-
TO UMMYHUTET, — TOBOPUT JIoLeHT KapoJauHcKoro
nHCTHTYyTa Mapkyc barrepr. Osnawaer 1m  3TO,
YTO TaKMe JIFOJU HOJHOCTBIO  3alWIIEHBI, WIN
B Oynymiem 3a0oseBaHMe Y HUX OyleT NpOTeKaTh
B Oosiee MATKOH (hopme MM OEcCHMMITOMHO, CKa3aTh
TPYJTHO.

Coasrop uccnenoBanus npogpeccop Xanc-I'ycras
JIroHTTpeH 100aBWII, YTO 3TO OTKPHITHE OBLIO «OYEHb
XOpOIIeH HOBOCTBIO C TOYKH 3PEHHUS OOIIECTBEHHOTO
3/IpaBOOXPAHCHU.

C aHaJOrMYHBIMU 3aKJIIOYEHUSMH COTJIACHBI
HeMelnKue ydeHsle. VM OBIJI0 OTMEYEHO, YTO JIFO.IH,
KOTOPBIE paHee YK€ OJHAKIBl 3apakaluCh KaKUMH-
00 KOPOHABHPYCaMH, MOTYT HMMETh HMMYHHTET
k SARS-CoV-2. K takomy BBIBOJy HpHIUIA TpyIIa
uccnenosareneid u3 OepiauHckod kimHMKH  Charite
BO I1aBe ¢ Bupycosiorom Kpuctrnanom [IpocteHoM,
coob1ana tenepaauoxkommnanus NDR.


https://www.dailymail.co.uk/news/article-8477309/Publics-immunity-coronavirus-twice-high-believed.html
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Crienpanuctsl u3ydanu T-TuM@OIUTHI, KOTOPHIS
WUTPAIOT BXKHYIO POJIb B TaK Ha3bIBAEMOM IPHOOpE-
TEHHOM HNMMYHHOM oTBeTe. [IpmdueMm wmcciemoBanuch
KJICTKH KaK YK€ BBI3ZIOPOBEBIINX ITAIHEHTOB C HOBBIM
KOpDOHABHPYCOM, TaK U JIIOJEH, KOTOpHIE eme
HE 3apa3nIINCh.

VY TpeTu manueHToB U3 MOCIEIHEN TPYIINbI opra-
HHU3M paCIO3HABAI KOPOHABHPYC HOBOTO THUIA, XOTS
y HUX HUKOT/a He ObLI0 KoHTakTa ¢ SARS-CoV-2.

ITo muenwmro JIpocTeHa, 3T0 MOXKET OBITh CBA3aHO
C TeM, YTO YacTh MAIlMEHTOB paHee IMepeHecla pas3-
JIMYHBIC BUPYCHBIC 3a00JICBaHUS.

A 23 anpens xanwiep ®PI" Anrena Mepkens 3a-
SBWJIA, YTO SMHUISMHS KOPOHAaBHpYyCa CTajla Cepbes-
HEHIIMM BBI30BOM s 'epMaHMM CO BpEMEHM CO37a-
Hust OeneparuBHOl PecryOmukm.

BoT IMEHHO ¢ TaKNM 3aKIIOUCHHEM 3apyOeIKHBIX
KOJUIET MBI OBl M XOTEIH MEepeHTH K MOCTIKECHUSIM
pOCCHICKOI HayKu B 00JacTH MPOQUIAKTUKH, Tepa-
MK U peaOMINTallMi BUPYCHBIX 3a00JIeBaHUi, BKITIO-
gast COVID-19.

B nepuon ¢ 2002 o 2005 rox BKIIOYHUTENBHO,
HAy4YHO-TIPOU3BOJICTBEHHAsT  KoMmmaHusi «ABEPC»
(Mocksa) npoBoamia (yHIaMEHTAIBHBIC HCCIICI0Ba-
HUS B 00JIaCTH BIMSHUS BUAMMBIX CIICKTPOB CBETa Ha
OakTepuu, BUPYCHl U TPUOKH, a Taxke HA YKUBOTHHII
opranusM. VccienoBaHus HpoBOAMINCE Ha Oase Be-
IYIINX HAyYHO-MCCICIOBATEIbCKUX WHCTHTYTOB U
MEIHIIUHCKIX BBICIINX y4YeOHBIX 3aBeleHUH MuHH-
creperBa 3apaBooxpa”eHus Poccuu. Bee uccnenosa-
HUSl TIPOXOJUJIM TIOJT PYKOBOJICTBOM TE€HEPAILHOTO
qupextopa kommanuu Bnamgmmupa 'PAYEBA, aka-
JIeMuKa, JOKTOpa TEXHUYECKHX Hayk, nmpodeccopa. B
HCCIeIoBaHMUAX y4yacTBoBasu 6onee 200 ydeHsIx 6mo-
XHUMHKOB, OHOJIOTOB, ()HU3MOJIOTOB, MEIHKOB, (hH3H-
KOB, UMCIOIIUX YYCHBIC CTEICHH IOKTOPOB HAyK, B
cBoOci o0yacTu.

Ve B 2004 romy OBUIO YCTAaHOBJICHO, YTO JAXKe
HU3KOMHTEHCHBHBIA CBETOBOI IMOTOK CHHETO CIIEKTpa
¢ nnuHOW BOMHBI 450 HAaHOMETPOB (HM), TIPH JECATH-
MHUHYTHOH 3KCIO3UIUH, CIIOCOOCH YBEIUIUTH CONEp-
JKaHHUE B KPOBH:

- T-mumdornutoB — Ha 204 %;

- T-akTHBHBIX TUMboLUTOB — Ha 170 %;

- B-mumdounros — Ha 159 %.

Nmmynornodynmuaos M, G, E, A nwa 112, 120,
123 1 126 % COOTBETCTBEHHO.

[Ipu >TOM TmEpEeKUCHOE OKHUCICHHE JHITHAIOB
CHI)KAeTCs, & aKTHBHOCTh AaHTHOKCHUJAHTHOW CUCTEMBI
3HAYHUTEIIEHO YBEITUUABACTCS.

[epeurcieHHbIC TTOKA3aTEIH U ONPEICISIOT UM-
MYHHUTET YeJIOBEYECKOTO OpraHM3Ma, KOTOPHIH obec-
MEYNBAET PACMO3HABAHUE W YHHUYTOXXECHHE KIIETOK,
HECYIUX YyKepOoJIHbIe aHTHTeHBI. biiarogaps Bo3eii-
CTBUIO CHHETO CBETa H3TOTOBJIIEHHOTO YCTPOWCTBA,
MPOUCXOJUT AKTUBU3AIMS BUJIOYKOBOW JKENe3bl W
THMYCa, YTO W YBEIMYMBACT PEMPOIAYKIIUIO HMMYH-
HBIX KJIETOK, KOTOPBIE U UTPAIOT CaMyI0 BOXKHYIO POJIb
B UMMYHHOM OTBETEC OpraHM3Ma BHPYCaM W MATOTCH-
HBIM MHUKPOOpTaHU3MaM. DTO YCTPOWCTBO CIIOCOOHO
3alIUTUTHh OT JHOOOT0 BUPYCHOTO 3a00JICBAHUS YENO-
BEKa, MCKJIIOYUTEIHHO 32 CYET aKTHBU3ALUU UMMYH-
HOW CHCTEMBI YEJIOBEKa, KOrma OopeTcs ¢ BHpycaMu

HE JIEKapCTBEHHBIN IMpemnapar, KOTOpPbIH paccUuTaH
HCKITIOYUTENILHO Ha OAMH BHUJ BHpyca, a B OOpBOY
BCTYIAET BCS IMMYHHAsl CHCTEMA YEIIOBEKa.

B 2005 romy Opumm mpoBeNEeHBI CPaBHHUTEIBHBIC
HCCIIEOBAHMS 110 U3MEHEHHIO BSI3KOCTH KPOBH IOCIIE
IpUeMa Pa3KIDKAIOIUX KPOBb IPENapaToB IICH-
TOKCU(QHWUTHHA (TpEHTalla) ¥ NPOBEACHHUSI HEUHBA3HB-
HOU (hoTOreMoTepanuu MOHOXPOMATHYECKHM CHHHAM
CIIEKTPOM CBETa yCTPOICTBOM.

[TepBast rpynma cocrosuia u3 31 OonbHOrO, W3
HUX 4 XEHIIUHBI, CpeJHUH Bo3pacT 58 ner. bonbHbIe
eXe/IHEeBHO aMOynaTtopHo B TeyeHue 30 nHEW NpUHU-
Mai 1o 400 MT TpeHTana.

Bropas rpymma coctosina u3 28 OOJIBHBIX, U3 HUX
8 eHmuH, cperHuil Bo3pacT 55 jxer. B aroif rpymme
MIPOBEJECHO JIEYEHHE TOJBKO METOJOM (hOoTOTEpamuu
CHHHUM CBETOM, IIECTh CeaHCOB 1o 10 MUHYT, B Teue-
HHE ABYX HEZCTb.

CpaBHUTENIbHBIE UCCIIEIOBAaHUS TOKA3aJIH:

B nepBoii rpynme BA3KOCTh KpoBH y 17 GOIBHBIX
(54,8%) cuuzunace, a y 14 (45,2%) - noBeicunach. Ho
mocje MpeKpanieHus NPUMEHEHHUS «TpeHTalay» Ialu-
€HTaMH, BSI3KOCTh KPOBM y BCEX MNAllMEHTOB MEPBOii
TpYIIBI BHOBb MOBBICHIACH K 3HAYCHUSAM Hadania ¥c-
CJICIOBAHMUSL.

Bo BTOpOIi Tpynme BA3KOCTh KPOBH HOPMAIH30-
Banach y 24 OGompHBIX (85,7%); moBbIcHIace - y 4
6onbHbIX (14,3%).

Takum 00pa3oM, CpaBHHTEIBHOE HCCIICAOBAHUC
MIOKa3aJI0 BO3MOXKHOCTh KOPPEKIIMU BA3KOCTH KPOBHU
00JTyueHHEeM NPOEKIUH «COHHOH apTepuu» HUIH «KY-
OUTaNbHOW» BEHBI M3yYEeHHEM aBTOHOMHOIO CBETO-
U3JIy4aIoIIero YCTPONHCTBA ¢ MAJIOMOIIHBIM HCTOYHHU-
KOM CHHEro CBeTa, 0e3 MPUMEHEHUs pa3KIKAroIINX
KPOBB IIPEnapaToB.

OnHOBpPEMEHHO OBUIN IPOBEICHBI HCCIIETOBAHUS
10 BIJIMSIHUIO CHHETO CIIEKTpa CBETa IPH HEWHBA3HB-
HOM (UPE3KO’KHOM) BO3/ICHCTBHM Ha KpOBb MalWEeHTa
C [EeJIBI0 KYNMHPOBAHMS PA3IMYHBIX BOCTIAINTEIBHBIX
mporeccoB, npodunaktuku u Teparmun OP3. B gact-
HOCTH, JUIS JICYEHUS JETKUX U CPelHETHKENBIX hopm
OCTPBIX  PECIMPATOPHBIX  BUPYCHBIX  HMH(EKIuii
(OPBU). Haubonee »>hdeKTHBHBIM BO3ACHCTBHEM
ABJISIeTCS OOJIydeHHe CIM3HCTHIX oOoiouek. bakrepu-
LUHBIH 1 UIMMYHOCTHMYJMpPYIOIUi 3ddexT cunero
CBETa CBS3aH C BO3OYKICHHEM KIETOYHBIX XPOMOQO-
pOoB M 00pa3oBaHMEM aKTHBHBIX (OPM KHCIOpOJa,
AKTHBU3UPYIOMMX (aronuro3. Y CTaHOBJIEHO, YTO IS
9T0ro 3((exTa JOCTATOYHO BO3JECHUCTBHS CBETOBOM
sHeprueit: ot 0,04 Koy Ha KUIOrpaMM Macchl Ma-
LUEHTA.

ITpu nomnnHO3e pasApakuTeNeM CITy>KHUT MbLIbIA
BETPOONBLISEMBIX pacTeHui. s nonagaHust B opra-
HU3M 4YeJIOBEKa JOCTaTOYHO OJTHOTO BIOXa JIMOO oce-
JaHWS MaJCHbKWX YacTHIl Ha KOHBIOHKTHBE, CIH3H-
CTOM HOCA JTMOO0 POTOBOH MOJIOCTH.

[IprunHa akTUBHOTO ACHCTBUA MBUIBLBI — 3TO
(akTOpBl NMPOHHUIIAEMOCTH, KOTOPBIE OOJETYarT Io-
MaJlaHue MUKPOCKONMYECKHX 3JIEMEHTOB Ha JIHTE-
JIHH.

INocne Hauana MECTHOTO OCTPOBOCHANIUTENHLHOIO
mpolecca pPacTBOPUMBIE AJUIEPTHUECKUE YACTUUIKU
OINEPATUBHO BCACHIBAIOTCSI B KPOBb U Pa3HbIE OT/EJIB
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oprann3Ma. OHHM OYCHb CHIIBHO LIEIUISIOTCA K KIETKaM
1 MoOyX1af0T BeIXo ructamuHa. OOBIYHOE colepika-
HHE THCTaMUHA B KPOBH, Y 3JOPOBOTO YEIOBEKA, CO-
crapsier ot 0 10 9 HAHOMOJB/I. A TIpH TIOTMAJaHUN
aJUIepreHa Ha CIM3UCTYI0O HOCOTJIOTKH B TEUCHHUE KO-
POTKOTO BPEMEHH HPOUCXOJUT TPEX- IMATHKPATHOE
YBEJIMYCHUE THCTAMUHA B KPOBH.

Htorom ciyxur peakuuss B Qopme cra3mMoB
INIaAKOH MYCKYJaTyphl, OTEKOB CIM3HCTOM, 3aTpyn-
HEHHOTO JIbIXaHUS.

ITocne xoHTakTa ¢ pa3apaxureneM, B TeueHue 20
MUHYT, IOCJI€ Yero HauMHAeT IPOrpeccUpoBaTh aj-
Jeprudeckas peaknusi. B ciydae ocimabieHHOTO MM-
MYHHUTETa ajIepTusi HAYMHACT NPOSBIATHCA Ha pas-
HBIX yJacTKax Tela.

ITpn mpodumakTike u Tepanuy IMOJUIMHO3A CH-
HUH CHEKTp CBETa, CIIOCOOCTBYET BOCCTAHOBJICHHIO
BHYTPHUKJIETOYHOTO MeTaboim3Ma, KOTOPbIH OJOKH-
PYIOT BBIXOJ THCTaMMHa U3 KieTok. Kpome Toro, ru-
CTaMUH — OOJIETBOPHOE BEIIECTBO M OHO SBJISIETCS
OCHOBHBIM T€pPEJaTYMKOM HJIM MeaunaropoM Oomu. U
ecii 3a0JIOKUPOBATh PELENTOPHI, YyBCTBUTEIbHBIE K
THCTaMUHY, KaKk 00Jb MTHOBEHHO Hcye3aeT. [loatomy,
MPOBOJIS MIPOLEAYPHI C YCTPOMCTBOM KyIHPYETCS JIO-
Ooit Bun 60w, BKIIFOYas 3yOHYI0, MUTPEHb U MBIIICY-
HYIO, TIPH YAapax.

Taxxke, B 2005, a 3arem u B 2020 romax, Ha Oase
HoBocubupckoro rocynapCcTBEHHOTO MEAWIIMHCKOTO
YHHUBEPCHUTETA, OBUTH IIPOBEAEHBI HCCIEIOBAHUS IIO
apTepHo-BeHO3HO pasHuLe no kuciopoay (ABP O2)
IIPY HEMHBA3MBHOM BO3JICHICTBUU Ha KPOBH HU3KOWH-
TEHCHBHOTO HCTOYHHKA CHHETO CBETa Ha Ta30BOM
anamusatope ¢pupmel «Corningy». Y 20 1oOpoBOJIbIIEB
o6pasiel KpoBH Opaiii 10 MPoIeTypbl HEMHBA3UBHOTO
BO3/IEMCTBUSL YCTPOMCTBOM C MOHOXPOMAaTUYECKUM
CHHUM CBETOM, B 00JIacTH «KyOWTaIbHOW» BEHBI U
mocie. Bo Bcex 20 cimydasix HaONIOJAIOCHh yBEIHYe-
HHUE Kuciopoja B kpoBu Ha 32 — 39%. Ilpu stom, B
BBIJIBIXaEMOM BO3/1yXe COZEPKaHUE YTIIEKHCIIOTO ra3a
yBenmuunock Ha 42 — 50%. Ilpu nornomeHun remo-
TJIOOMHOM KBaHTa CHHETO CIIEKTpa C JUIMHOM BOJIHBI
450 HM BO3pAacCTaeT €ro aKTUBHOCTh. AKTHUBHBIN reMO-
IJI00MH CIIOCOOCH 3aXBaThIBATh U IIEPEHOCUTH HE OJHY
MOJIEKYJTy KHCIIOPOJa, a y’&Ke 4 U CrocoOeH JIETKO ero
oTgaBaTh Kierkam. IIpu 3ToM, M3 aKTHBHOTO TeMoO-
rioO0WHa HUKaKoil OelloK BHpyca HE MOXET yIAlHUTh
aToM >Kkene3a. 3a CU€T yBEeIUYEHUs] HACHILEHUS KHC-
JIOPOJIOM, YBEJIMYHMBACTCS W METabOJIM3M OpraHu3Ma,
OKHCISIOIIMN JUMHJBI, TJIIOKO3Yy U MOHOCaXapujpbl,
YTO TMPEIATCTBYET pPa3BUTHIO caxapHoro jauabera.
Takoe yBennueHHe YTHIM3ALMH KHCIOPOJa TKaHIMH
C BBICOKOW CTENEHBIO BEPOSTHOCTH COMPSIKEHO C PO-
CTOM aKTHBHOCTH OOMEHHBIX IPOIIECCOB B OPTaHU3ME,
YTO HATOJIKHYJIO HAa MBICIb IPUMEHEHHSI CHHETO CIIeK-
Tpa cBeTa y OONBHBIX CaxapHbIM JMa0ETOM W JIWII,
CTPaJIAIONINX OKUPEHUEM. [6]

Ilo pesynpTaTaMm  MCCIENOBaHUM, HAY4YHO-
MPOM3BOJCTBeHHONW KommaHueil «ABEPCy 6puto pas-
paboTaHO H3/esMe METUIMHCKOM TEXHUKH, (QOTOoTe-
paneBtuueckoe ycrpoiictBo «ABEPC-Jlaitt», B 2006
roay ycrpoiictBo Obut0 ceprudunmpoBano B Poccun,
Kak MeguiuHckoe uzaenue, a B 2008 rony B bepiune

OblTa modydeHa uW eBpomneiickas cepruduxamms. C
2006 rosa yCTpOHUCTBO BBIITYCKAETCSI CEPUITHO.

ITo pesympTaramM AONOJHHUTENBHBIX HCCIIEIOBA-
HUll ycTpoiictBa B 2020 romy, Ha 6a3ze HoBocuOup-
CKOTO TOCYIapCTBEHHOTO MEAMIMHCKOTO YHHBEPCH-
TeTa, OBUIN CHETaHbI CIICAYIONINE BHIBOIBI:

1. ¥YcrpoiictBo crnocoOHO obecneyuTs Mpodu-
JIAKTHUKY W TEPaIHIO YeJIOBEeKa OT JII0OOro BUPYCHOTO
3a00JIeBaHUs, UCKIIOYUTENIFHO 32 CYET aKTHBU3AIWUU
UMMYHHOW CHUCTEMBI YeJIoBeKa, Korna B 00pr0y BCTy-
MaeT BCS MMMYHHas CUCTEMa YelOoBeKa, a He JieKap-
CTBEHHOE CPEJCTBO NPOTUB OJHOTO ONPEAETIEHHOrO
BH/IA BHpYCA.

2. VYcrpoicTBO obOecrednBaeT HOPMAN3AIUI0
BA3KOCTH KPOBH, YTO IIOJIOKHUTEIBHO CKAa3bIBACTCS Ha
MIPOTUBOBUPYCHON TEPaNHH TAI[EHTOB, CTPAJAIONIIX
OT TUIEPBIA3KOCTH KPOBH, ¥ YBEIHIUBACT META00IN3M
TKaHEH yepe3 MUKPOKaIIIISIPHI.

3. Ilpu MCHONB30BaHUM YCTPOWCTBA IS TIPO-
¢unaktukn U tepanuun OP3 u BupycHbIX 3aboJeBa-
HU, yCTPOWCTBO CIOCOOHO YBEIHYHTH COJIEpIKaHHE
KHCIIOpo/ia B KpoBH 110 39 %, 4TO AenaeT HeHYKHBIM
MIPUMEHEHHE NPHOOPOB HCKYCTBEHHOW BEHTHIISIIMU
JIETKUX B MEIUIMHCKHUX YIPEKICHUSIX.

4. TlpuMeHeHHe ycTpoiicTBa B KadecTBe mpodu-
JIAKTUYECKOTO M TEPANeBTUYECKOTO CPE/ICTBA, B IIEPH-
O]l IIBETCHUSI PACTEHHH, CIIOCOOCTBYET KyNHUPOBAHHIO
Pa3BUTHUS TIOJUIMHO3a M BCEX €r0 CONPOBOXKIAFOIINX
CHMITOMOB, YTO MOXXET CIOCOOCTBOBAThH ITOCTAHOBKE
HEMPaBWIBHOTO JAMAarHo3a B MEIUIIMHCKOM Yyupexnae-
Huu. Bmecto nmonmnunao3za — OP3 wnu wHOE BUpPYCHOE
3a0oJeBaHue.

5. IlpumeHeHune ycCTpoWcTBa  oOOecHeYHBaeT
CHIDKEHHE CPOKOB T'OCIHMTAIM3ALUN M PacIpOCTpaHe-
HHE BHYTPUOOJHHUYHBIX HMH(QEKIMOHHBIX 3a0oJeBa-
Huii. [7]

B 2009 roay, nociie psga NpoBEAEHHBIX KIMHH-
yeckux uccaenoBanuii 8 HUM nynbmoHosoruu, mo
MPOQHIAKTUKE M TEPalMH OCTPHIX PECHHPATOPHBIX
3abonesannii, ycrporictBom «ABEPC-JlaiiTy, mupek-
TOPOM HHCTHTYTAa M OJHOBPEMEHHO TIJIaBHBIM Tepa-
NEeBTOM MHHHCTEPCTBA 3ApaBooxpaHeHus Poccuw,
akaJeMuKoM Poccuiickoll akaJeMuu MEIULHUHCKUX
HayK, JOKTOPOM MEIHUIMHCKUX HayK, Npogdeccopom,
OBUIO PEKOMEHJIOBAHO NPUMEHEHHE YCTPOMHCTBA JUIS
MPOGMIAKTHKN U TEPAINTNH JIETKUX M CPETHE-TSIKENIbIX
¢opm OPBU HacenmeHueM BceX BO3PACTHBIX KaTero-
pHi, TaK KaK YCTPOHCTBO HE MMEET IOOOYHBIX Hera-
THUBHBIX 3(Q¢pekToB. A yxe B KoHue mas 2020 rona,
mocie MPOBEACHUS KIMHUYECKUX MCCIIEJOBAaHUM IO
COVID-19, ycrpoiicTBO OBUIO UM PEKOMEHIOBAHO
JUIst TpOWIIAKTHKY U Teparuy JaHHOTO 3a00JIeBaHMs.
(8]

Ho ocoboe mecTo B mpUMEHEHHH YCTPOHCTBA B
MpOQWIAKTHIECKAX W TEPaleBTUYECKHX  LEJIX
COVID-19, 3ausiu uccnenoBanus Ilepsoro Mockos-
CKOTO TOCYIAapCTBEHHOTO MEIMIIMHCKOTO YHHBEpPCH-
TeTa. /IBaamaTe ycTpoiCTB OBUTM BBIIAHBI Bpadaw,
KOTOpBIE M0 12 YacoB HaXOQWIHCh B MH(MUIMPOBAaH-
HOW 30HE ¢ OonbHBEIME B mepuoj ¢ 03 mapra mo 03
ntosist 2020 roxa, 6e3 BBIX0/A 32 TEPPUTOPHIO KINHH-
YECKOro IIEHTPa YHUBEPCUTETA.

Hensto HCCIICIOBAHUS

sABUJIaCh OLICHKa
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npodumaKkTHIecKon u TeparneBTHYECKOMI
s dpexruBHOCTH  ycTpoiictBa «ABEPC-Jlaiit»y, B
CPaBHEHHUH C TPaIUNHNOHHBIMH JICUCOHBIMI METOAAMHU
TP €T0 MCIOIb30BAaHNU MEANIIMHCKUM IIEPCOHANIOM B
cranuonape ¢ 6omsEEIME COVID-19.

MeTtoauka NPUMEHeHM
BpayaMm:

s npogunaxmuxu:

- mepex BxoaoM B manaty 10-15 munHyT nepo-
panbHO ¢ Hacagkoit Ne 1;

- mocye BbIxoAa u3 30HBI 10 - 15 MuHYT nepo-
panbHO ¢ Hacagkoit Ne 1;

- yTpoMm, B 0o0en 1 mepex cHoM 1o 15 — 20 MuHyT
¢ Hacagkou Ne 1;

- ipu riepBeIX npu3Hakax OP3 (OPBU) —mo 10 —
15 MUHYT nEpOpaNIbHO Yepe3 KaxkIbli yac;

- IpU APYTHX BHUIAaX 3a00JNE€BaHWN — COTJIACHO
HHcerpykumu Ha Y CcTpoiicTBO.

Jna mepanuu:

- yepe3 Kaxaelid yac mo 10 — 15 muHyT nepo-
panbHO ¢ Hacagkoi Ne 1;

- MIPH TOJIOBHBIX 0O0JIsIX (MHIPEHH) — K MPaBOMY
BUCKY ¢ Hacagkod Ne 1 mo 10 — 15 muHyT yepe3 2
Jaca;

- TIpY NIEPBBIX MIPU3HAKaX HACMOPKA; IIPOMBIB T1a-
3yXH (DU3UOIOTHYECKHM pPAacTBOPOM, YOpaB CIH3b,
caenate npouenypsl mo 30 — 40 cexkyHI B KaXAylo
mas3yxy, depenys ¢ Hacankoit Ne 2 (kormdeckast); O0-
Imas mpoueaypa 6 MUHYT (10 3 MUH. B KaKAYIO Ha3y-
Xy);

- TIOBTOPSATH Yepe3 Kaxple 2 yaca JI0 MCUEe3HO-
BEHUSI CHMIITOMOB;

- IpU TMOJUIMHO3€, HUCIOJIb30BaTh Hacagky Ne 1
npoueaypsl o 10-15 MuHYT Yepe3 Kaxawplid 4ac, A0
MOJTHOTO MCYE3HOBEHHSI CHMIITOMOB.

ITo pe3ymbTaTaM NMpUMEHEHHS yCTPOWCTBA OBUIH
C/IeNIaHbl CIIEAYIOIINE 3aKITIOYSHUS:

[Ipumenenue yctpoiicrBa «ABEPC-JlaiiT» siBiis-
ercsi BecbMa 3(P(PEKTUBHBIM METOAOM NMPOPHUIAKTUKI
BUPYCHBIX M OaKTepHaibHBIX 3a00JIeBaHM, BKIFOYas
COVID-19, a takxke mpu Tepanuu naronoruit JIOP-
OpraHoB M noymMHo3e. LlenecooOpa3HOCTh UCIIONB30-
BaHUS IpuOopa B NMPOMUITAKTUIECKON U KIMHUYECKOI
MPaKTHUKE MOATBEP)KIACTCS €r0 HECOMHEHHBIM HMMY-
HOCTUMYJIHPYIOIIUM, TPOTHBOBOCTIAIUTEIBHBIM |
pemapaTuBHBIM JEWCTBHEM, a TaKKe BBIPAKEHHBIM
aHAJIBIe3UPYIOIUM 3P PEKTOM.

bnaronaps cBoiictBam YctpoiictBa «ABEPC-
JlaliT» coTpyAHUKaMn YHHBEpCUTETa OBUIO OTMEYEHO:

- c yuéToM HMMYHOCTUMYIHPYIOLIE-
ro/npoTUBOBUpycHOro 3ddekra, YcTpoiCcTBO cIIo-
COOHO YJIYyYLINTh PEOJIOTHIO KPOBH M TPAHCHOPT KHC-
JIOpPOJia, MOXKET OKa3aTh HEOIIEHUMYIO ITOMOIIb B Je-
YEHWH BHPYCHBIX 3a00JIeBaHUI JBIXaTENbHBIX ITyTeH,
u npexzae Bcero COVID-19, npu kKOoTOpOM BO3JeH-
CTBHE Ha UMMYHHYIO CHCTEMY, CBEPTHIBAHHE KPOBH U
OKCHUT€HAIINIO, MPUHININAIHHO BaKHBI;

- OBICTPBIA MPOTHBOBOCTIAIUTEIBHBIA H 3a)KUB-
msronid 3G (exT NnpH KOKHBIX TPOSBICHHSAX, BBI-
3BaHHBIX HomeHueM CU3 (yrpu, KoxHbIE IpOsBIE-
HHSI, MOKHYTHS); IPU TMOPKEHUU CIU3UCTBIX 000110~
4eK; IpU repneTUYeCKUX MPOsABICHUSAX; KyIUPOBaHHUE
3yOHOH 00, CHSATHE OTEYHOCTH JECHEBOM TKaHH U

yCTpolicTBa

3HAYUTEIBHOE YCKOPEHHE DPENapaTUBHBIX IIPOIECCOB
TocJie yajaeHus 3y0oB, Mpo(riiakTHka THHTUBHTA;

- UCHOJB3YIOUIME YCTPOICTBO COTPYIHHKH,
3HAYUTEIBHO JIETYe NEPEHECTH BECEHHHE POCTYAHBIC
3a0oneBaHns, a y 9 IOKTOpOoB He HaOII0maIoCh
npu3HakoB OP3, KoTOphIe WX Bcerga COMPOBOXKIAITH
MIPEABITYIIHE OCCHHE-BECEHHHE ITEPUO/IbI;

- TNpHMEHEHHe YCTpOMcTBa CIIOCOOCTBOBAJIO
CHI)KEHHIO PUCKA Pa3BUTHS aJUIEPIHYECKOTO PUHHTA
U O0COOEHHO MOJUIMHO3a, Y JIMI, CTPAaJarolIUX 3THUM
3a0oyieBaHMEM IIPH LBETEHUH B BECEHHUI IEpHOI.
JlaHHBIE COTPYAHUKM MHHHMMAIIBHO MCIIOJIb30BAIN
MIPOTUBOTHCTAMUHHBIE M COCOYIOPACHINPSAIOIINE
TIpenaparsl;

- Ha Cce200HAWHUII O€Hb, AGNAEMCA CAMBIM
Ippexmuenvim cpeocmeom no npogunaxmuxe u
mepanuu 6cex GUPYCHbIX 3A00.71€6AHUI, BGKIIOUAA
COVID-19.

PexomeHnnanun ObLIH MIPEACTaBICHBI
CIIEAYIOIIHE:
YerpoiicteBo  «ABEPC-JlaiiTy  nenecoobpasno

LIMPOKO MPUMEHSTh B NPO(UIAKTHYECKUX U TepareB-
THYECKHX 1IEJIX, IIPH BCEX BHJAaX BUPYCHBIX M OakTe-
pHaAbHBIX 3a0osneBaHusaX, Bkiodas COVID-19. He-
HMHBAa3MBHOCTh, OTCYTCTBHE TIOOOYHBIX 3((HEKTOB,
0€30MacHOCTh HCIIONB30BAHUS M OBICTPOTA JOCTIDKE-
HUs 3ddexTa - TomycKaroT IPUMEHEHHE YCTPOUCTBA Y
Pa3NUYHBIX BO3PACTHBIX TPYNI M TPU PA3IUIHBIX
KITMHAYECKIX CHTYaIUsX.

YCTpoUCTBO BechMa yIO0OHO B WHIWBUAYAIEHOM
npoduiakTideckoM M JiedeOHOM  TIpolecce,
U3TOTOBJICHO B H3AIIHOM, COBPEMEHHOM [H3aiHE U
TICUXOJIOTHYECKU IIPEeKpacHo BOCTIPHHHUMAETCS
HanueHTaMu.

IIpumeneHue ycTpoicTBa B CTalMOHApax MeEau-
OUHCKUX YUPEkIACHUH, 00eCIIeUnT CHIDKCHHE CPOKOB
TOCIHUTAJM3AAA ¥ PACIpOCTPAaHCHHUE BHYTPHUOOIb-
HUYHBIX HHQEKINOHHBIX 3a00neBannii. [9]

W momBons wWrTOor BCeMy OIMCAHHOMY BBIMIE,
MOJKHO C YBEpEHHOCTH CKa3aTh, YTO Ha CETOMHAIIHUHN
IeHb B Poccnu ecTh yCTpoOWCTBO, mpenHa3zHaueHHOE
Ui TpO(UIAKTHKH, TEpamud U peadMIuTaluu
COVID-19, He umetoliee aHaIoroB Mupe, 310 (oTo-
TepaneBTrueckoe yctpoictBo «ABEPC-JlaiiTy, nme-
IOllee IIECTh BBICHIMX Harpajg Ha MEXIyHapOIHBIX
BBICTABKAax  M300peTeHWid wMupa. A  HaydHO-
npousBoJicTBeHHass kommaHusi «ABEPC» rortoBa k
COTPYAHUYECTBY C MEAMLUHCKUMH OpraHU3aLUsIMHU
pa3IMYHBIX CTpaH. BupycHble 3a00eBaHUS MOTYT
OBITh TIOOCKICHHBIMU MPU NMPUMEHEHUH YCTPOWCTBA,
B MPO(QUIAKTHIECKHUX U TEPANCBTHUSCKUX MEsiX. Bee
HEOOXOAMMBIE CBEJCHUS O KOMIIAHWU M YCTPOMCTBE
«ABEPC-JlaifT»  MOXXHO  HaWTH Ha  caiiTe:
www.aversnpk.ru,

E-mail: aversnpk@mail.ru
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obstruction, which was accompanied by oxidative stress, decreased enzyme activity, increased collagen for-

mation, atrophy and fibrosis of the gland parenchyma.
AHHOTALUA

B cratbe npuBOASATCS pe3yabTaThl SKCIIEPUMEHTAIBHOW padOTHI MO M3YUCHHUIO MOP(OIOTHIECKNX B (PyHK-
IIMOHAIBHBIX N3MCHEHHH MOIKEIYI0YHOHN JKeJIe3bI IPH Pa3BUTUH OOTYPALMOHHOTO TAaHKpeaTuTa y Kpbic. IToka-
3aHO, YTO MPH IJIUTEIHHON OKKIIIO3UH TJIABHOTO NMAHKPEATHIECKOTO MPOTOKA PA3BHBAJICS JAECCTPYKTUBHBIA IPO-
1ecc B IMOJDKEITYIOYHOH JKeje3e AMCTalIbHEee YPOBHS OOCTPYKLMH, KOTOPBIH CONMPOBOXKIAICS OKCHAATHBHBIM
CTPECCOM, CHI)KEHHEM aKTUBHOCTH 3H3MMOB, YCHJICHHEM KoJulareHooOpa3oBaHUs, arpoduel u ¢pudbposnuposa-

HUEM IMMaPCHXUMBI KEJIC3bI.

Keywords: chronic pancreatitis, experiment, pancreas, structure, function
KiroueBble cjioBa: XpOHI/I‘IeCKI/Iﬁ MaHKPEATUT, SKCOCPUMCHT, MOKCITYA0UHAaA KCJi€3a, CTPYKTYpa, (bYHK—

LIHST

Xponmueckuiit mankpearut (XII) — sto 3abome-
BaHHUe momkerynodHon xemnessl (IDK), mpu kotopom
penuaNBHUpPYIOIIEe BOCIAIICHHE MPUBOJUT K 3aMele-
HHIO TApEHXUMBI jkesie3bl (PHOPO3HON TKaHBIO C pas-
BUTUEM IIPOIPECCUPYIOLICH OSK30KPHMHHOM M 3HIO-
KpuHHOW HegoctaTtoyHocTh [1]. XII mMoxer cymie-
CTBEHHO HEraTMBHO BJIMATh Ha Ka4yecTBO XHU3HHU U
MPUBOJUTH K TSAKEIIBIM OCIO)KHEHHSIM.

PacnpoctpanenHocTs 3aboseanuii [IK ¢ kax-
JBIM TOJIOM YBEIHYHMBACTCS, a COLMAIFHOE 3HAYCHUE
UX OTpEJNeNsieTcs] 3HAUYNTEIbHOW paclpoCTpaHEHHO-
CTBIO cpeau pabOTOCHOCOOHOTO HACEICHUs, 3HAYH-
TENBHBIMH NTOTEPSIMH KaK BPEMEHHOMH, TaK U MOCTOSH-
HOH pabOTOCIOCOOHOCTH, BBICOKMM YPOBHEM HHBa-
JUAHOCTH U CMEpTHOCTH [1, 2, 3, 4].

B TocymapctBeHHOM yupexaeHuu «HHCTUTYT
ractposntepoiorun HAMH VYkpausnel» B COOTBET-
ctBuu ¢ muanom HWP Hamu BeImonHeHa paboTa, KO-
TOpas SIBIISLIACH (dbparmMeHTOM HayYHO-
HCCIIEIOBATENbCKUX paboT «M3yduTh MeEXaHHU3MEI
Pa3BUTHA OCIOXHEHUIN XPOHUYECKOTO IaHKpeaTuTa u
pa3paboTaTh METO/IbI INATHOCTUKU M XUPYPTUIECKOTO
JICYCHUs! C UCIIONIb30BAaHHEM MaJIOMHBA3WBHBIX TEXHO-
normity, 2008-2010 r.r. (mmdpp BH. 25.01.001.08,
HOMeEp rOCY/apCTBEHHOH perucrpanun Ne
01070012136) u «M3y4uTh MeXaHU3MBI Pa3BUTHUIL
(pUOPOTHYECKUX IPOIECCOB NMPH XPOHUYECKOM IIaH-
KpeaTuTe W YCOBEPIIECHCTBOBATh TEXHOJOTMH HX XU-
pyprudeckoii koppekuun», 2011-2013 r.r. (undp BH.
25.01.001.11, HOMEp TOCYAapCTBEHHON pPErHCTPALUN
Ne 0111U001065).

JlanHoe wucciaenoBaHUWE ObUIO  KIMHHUYECKHM,
PaHIOMU3UPOBAHHBIM, KOHTPOIUPYEMBIM, OTKPBITHIM,
IpPOCIEKTUBHBIM. B Xoze ucciaenoBanus nposepsuiach
TUIOTE3a O TOM, UTO Pa3BUTHE U TEUEHUE KIIMHHUKO-
Mopdostornyecknx (Gopm XII 3aBucHT OT cOOTHOIIIE-
HHsI YPOBHEH IMTOKMHOB M MEIHAaTOPOB (HOPO3HUPO-
Bauus IK, ¢daxTopoB kamMHeoOpa3oBaHus, aroITo3a,
OKCHIATHBHOTO CTpecca M PETYIATOPHBIX (hakTOpoB
MMMYHHOH CHCTEMBI; M TEpaleBTHYECKOE BO3CH-
CTBHE, HAIpaBIEHHOE Ha TOPMOXXEHHE IIPOIECCOB
¢ubpo3za, amonro3a, kamHeoOpazoBarusa B 1K, HOp-
MaJu3aIfio MUTOKHHOBOTO Mpodwmiss Oyaer crmocob-
CTBOBaTh TOBBIMICHUIO 3((EKTUBHOCTH TEpamuu M
YIYYIIEHUIO Ka4eCTBa XKHU3HU OOJIBHBIX.

B pabore ucnonb30Bamich METOMABI HCCIE0Ba-
HUS: KIMHUYECKHE, MHCTPYMEHTAJIbHbIE (YJIbTpa3By-
KOBBIE, DHAOCKONUYECKas peTporpajgHas HaHKpeaTo-
rpadus, KoMmmbioTepHass ToMorpadus), QyHKIHO-

HallbHbIC (30HAMPOBAHUE KEITyAKAa M ITYOJCHAIBHOE
30HAMPOBaHME), MOp(doIoTHIecKrne, OHOXUMUIECKHEe
(ompeneneHue mokaszaTene MEPEeKUCHOTO OKHCICHUS
munuaoB (ITOJI) n anTHOKCHAaHTHO#H 3amuThl (AO3),
Mouiekyn cpemaneir maccel (MCM), ypoBHsS 0O0mIHX
JIUMUJOB, NMPOAYKTOB CHHTE3a KoJUlareHa), UMMYHO-
Jornyeckue (MMMYHO(EPMEHTHBII METOX AJIsl ompe-
JIeJICHUsl B KpOBU YpOBHeW wuHTepiielkuHOB TNF-a,
TGF-B1, REG-10, nakrodeppuna, hexanbHO# 31acTa-
3bI-1, METOIBI aHAIN3a HMMYHHOTO CTaTyca W HecIe-
muQHuIeckod PE3UCTEHTHOCTH OPTaHW3Ma), MHKpPO-
Ouonornveckue, AWHAMUYECKHE (TPOCHEKTUBHOE
HaOJII0ZICHNE), aHKETUPOBAHUE, CTATUCTHIECKHE.

B pe3synbpraTe mccienoBaHus yTOUYHEHA POJIb Me-
IMaTOPOB BOCTAJCHHUS, MapKepoB (HuOporeHesa u
MaHKPeaTOJIUTHA3a, MPOLECCOB aloNTo3a MpU KIMHU-
ko-Mop¢osornueckux Qpopmax XII, yCTaHOBJICHBI
HPEAUKTOPBI porpeccupoBaHus GUOPO3HBIX H3MEHE-
HUM, 00pa3oBaHUsl KaJbLHHATOB / KaJbLU(HUKATOB,
pa3paboTaHbl crocoObl JIeUeHUs, HaNpaBlIEHHbIE Ha
TOPMOJKEHHUE IMPOoIecCOB (hUOPO3NPOBaHUsI, aronTo3a,
kamHeoOpazoBanust B 10K, HOpManM3anuio IUTOKH-
HOBOTO TIPOQHIL OOJBHBIX, YTO CIIOCOOCTBOBAIIO TO-
BBIIICHUIO 3(GQEKTUBHOCTH JICUCHMS, YIIMHEHHUIO
peMHCCHH, YIYYIIEHUIO KadecTBa JKU3HM OOJIBHBIX
[5].

VY4uTeIBas, 4TO U3MEHEHHUS B OpraHu3Me OOJIbHO-
ro Ha paHHUX dTanax paszsurusg XII B ycioBusx kiu-
HHUKH MIPOCIIEANTH HEBO3MOXKHO, MBI IIPOBENIN 3KCIIe-
pUMEHTabHBIE HCCIIEJOBAHUS. Y CIIOBHS BBIOTHEHUS
SKCIIEPUMEHTa OTBEYau TpeOOBaHUAM 3aKkoHa YKpa-
uHBl Ne 3447- TV ot 21.02.2006 r. ". O 3ammure Xu-
BOTHBIX OT »ecTokoro oOpamenus" u EBpomnelickoit
KOHBEHLIUU O 3alllUT€ MO3BOHOYHBIX >KUBOTHBIX, HC-
MOJIb3YEMBIX ISl UCCIIEA0BATENbCKUX U JPYTUX Hayu-
HBIX Lenei [6].

B pamkax BbImosHeHHs pa0boThl pa3zpaboTaHa
JKcrepuMeHTanbHas Mozenb X1, KoTopelil pa3BuBai-
csi B pesyabTare OnokupoBanuss NO-cuHTasbl [7] u
M3YYEHO BIUSHHE TIIyTapTHHA Ha COCTOSHUE CHCTEMBI
ITOJI-AO3 u metabonm3m kosutareHa [8].

Jng w3ydeHUs OCHOBHBIX IATO(U3NOJIOTHYe-
CKUX, MOP(HOJIOTHUECKUX W OMOXUMHYECKHX H3MEHe-
Huii IDK npu pazsutuun XII B 3KCriepUMEHTE UCIIOINb-
30BaJi Pa3pabOTaHHYI0 HAaMH MOJIENb SKCIIEPUMEH-
taneHOro XII [7] u moxens XII, koTopslil pa3BUBAICS
B pe3yJibTaTe JUINTEIbHOH OOTypaluu IaHKpeaTHde-
CKOT'0 IIPOTOKA.



Norwegian Journal of development of the International Science No 45/2020 37

B nacTosimie#t ctatbe MBI IPUBOAUM PE3YJIBTATHI
HAIIETO HCCIEIOBaHMUsA C NMPUMCHEHHEM MOJEIH JKC-
MePUMEHTAIBHOTO 00TyparmoHHoro XI1.

Hens padoTbl, M3y4nTs MOP(OIOTHUECKUE H
¢yaxkunonansabie m3MeHeHus [DK npu passutnn 06-
TypaunonHoro XII.

Marepuan u meroasl. Mcciaenosanue nposeze-
HO Ha 30 maGopaTopHBIX OeNbIX KpbIcaX-caMmiax JH-
uun Wistar Becom 180-230 r. Kpeicam (n = 18) mox
HapKO30M KeTaMuH rujapoxyopun 110 mr/kr, BBeJeH-
HOTO BHYTPHMBIIIEYHO, NIPOBOJWIN JAaNapOTOMHIO U
HEepeBsA3KYy MNaHKPEaTU4eCKOro IPOTOKa JIHUraTypoi
"Prolene" 6/0, xoTopasi He paccachiBaeTCs (IIUTEIH-
Has OKKJIIO3MS IMAaHKPEATHUECKOTO MPOTOKA) B TEde-
HHUe 6-t1 (n = 6), 15-T1 (n = 6) m 30-TH (n = 6) CyTOK.
Kpricam koHTponsHOH rpymmsl (n = 12) mox Hapko-
30M KeTaMuH Tuapoxjopun 110 MI/KT BBIOIHSITH
JarapOTOMUIO, KPAaTKOBPEMEHHYIO OKKIIO3MIO ITaH-
KpeaTH4ecKoro mpoToka nurupoBanuem (10 c) u
yIIUBaHHE PaHbl NepenHeil OproumrHoi cTeHKU. Kpvic
BBIBOJMIIN U3 3KCIIEpUMEHTa Ha 6 (n=06), 15 (n=6) u
30 (n = 6) cyTKHM MOCJ€ ONEpPaTUBHOTO BMeEIIATelNb-
CTBa.

Jnst n3ydeHns: NHANBHUYJIbHO-THIIOJIOTHIECKIX
0COOCHHOCTEH TOBENCHMS KPBIC, XapaKTEPU3YIOUIUX
WHIMBHIYaJIBHYI0 YCTOHYMBOCTh K 3MOIMOHAIBHBIM
cTpeccaM, IPOBOJWIN TECTHPOBAHHE B OTKPBHITOM
noJyie o usBectHoM mertoguke bypem [9]. CormacHo
METOJIMKE «OTKPBITOE II0JIE», KPBICY IOMELIAIOT B
OCBEILCHHYIO0 KaMepy U yYHUTHIBAIOT AedeKanuy, ypu-
HaIlW{, BEJIMYMHY JIBUTATEIIEHOW U OPHUEHTHUPOBOYHO-
HCCIIEI0BATEIbCKON aKTUBHOCTH B TEUCHHE 5 MUHYT.

BbIBOJ JKMBOTHBIX M3 3KCIIEPHUMEHTa OCYILIECTB-
JSUTH TIOCPEACTBOM BBEJCHHUS JICTAJNBHON JI03BI KETa-
MuHa rujapoxjopuga. [locie BBIBOJA JKUBOTHBIX M3
9KCIEPUMEHTa TPOBOJMIN 3a00p KPOBH JUIs OTIpese-
JICHUsI KOHIEHTPAallMU OKCHUIIPOJHMHA OEIKOBOCBS3aH-
Horo (OII6cB), mamoHoBoro awampaeruga (MJIA),
TIIIOKO3bI,  HUTPUTOB/HUTPATOB, AKTHBHOCTH  O-
aMMJIa3bl, JHMAa3bl U TPHUIICHHA B CHIBOPOTKE KPOBH.
Txanp [1K KpBIC HCIIONB30BaAHN JUTS THCTOIOTHYECKO-
T'O HCCIIEIOBAHUS.

JUid aHanmM3a MONMYYEHHBIX PE3YIbTATOB MCIOJIb-
30Balld OINUCATEIBbHYI0 M MHAYKTUBHYIO CTATHUCTHKY.
B cnydae kOJIMYECTBEHHBIX AAHHBIX M IIPH YCIOBHHU
HX HOPMAJIBHOTO paclpeleNeHusl HCIOJb30Balln
cpemHee M CTaHAAPTHYIO OMMOKYy cpennero. s
OIIpeNIeNIEHUs] JOCTOBEPHOCTH Pa3IM4YMi HCIIOJIb30Ba-
mu t-xputepuit CtbromeHTa. B cimydae oTcyTcTBHA
HOPMAaJILHOTO pacHpeAeeHUs UCIOIb30BAIUCh MEAU-
aHa, MUHUMYM, MaKCUMyM, BepXHHME U HIDKHUE KBap-
TWJIH, a JOCTOBEPHOCTh pasnuuuii onpenensnau mno U-
kpurepuro ManHa-YutHu. [ onucaHus Ka4eCTBEH-
HBIX JAHHBIX UCIONB30BaJIM YaCTOTY BBIIBICHUS MpPHU-
3HaKa (%). B aTom ciywyae mns ompeneneHus JOCTO-
BEPHOCTH Pa3NIM4YMHA MEXIy TPYNIaMH IOJIb30BAIUCh
y-kpurepueM. Ilokazatens p < 0,05 cuuranu craTtu-
CTHUYECKM 3HauYuMBIM. Bce pacuérel mpoBoauiuch B
mporpamme SPSS 9.0 for Windows (mmm Statistica 6)
[10, 11].

Pesyabrarsl. [Ipu nzyuenunn npoduis noseje-
HUS JKUBOTHBIX B YCJOBUAX IUIUTEIBHON OKKIIFO3UHU
MaHKPEaTHYECKOTO TMPOTOKA YCTAHOBJIEHO, YTO IOBE-
JICHUE JKUBOTHBIX H3MEHSUIOCH: CHIDKANAch JIOKOMO-
TOpHass aKTUBHOCTh M IIOBBIIIANACH BBIPAXKEHHOCTH
BEreTaTUBHBIX PEAKIMH, TO €CTh MPOUCXOMIA pa3zda-
naHcupoBka aestenbHocTd DK 1 neHTpanbHOl HEpB-
HOW CHCTEMBL.

Pe3ynpraTbl OHOXHMHYECKNX HCCIIEIOBAHUN CBHI-
BOPOTKH KPOBH KpBIC C IMPOJOJKUTENBHON OKKIIO3H-
ei MaHKPEeaTHIECKOTO MPOTOKA MPEICTaBICHBI B TA0I.
1

HectpykruBHslii nportiecc B DK conmpoBoxmancs
pOCTOM B IjIa3Me KPOBHM KOHIIEHTPAI[MM BTOPHYHOTO
npoaykra [TIOJI — MJIA Bo Bcex rpymmax 3KCHEpH-
MEHTaJIbHBIX )KUBOTHBIX. Tak, €ro ypoBeHb Ha 6 CYyTKH
yBenuumwica B 1,2 pasa (p <0,05) mo cpaBHEHHIO C
KOHTPOJIEM, y KpbIC Ha 12 CyTKM KOHLEHTpalHMs AaH-
HOTO TOKa3aTens Npojaobkaia NOCTENEHHO PAacTH U B
1,8 paza (p <0,05) mpeBpImana KOHTPOJIBHBIN MMOKa3a-
Tenb U B 1,4 pa3a Oblia BBIIIE TIOKa3aTeneld 6-X CyTOK
(p <0,05). Ha 30 cyrkm HaOmromaics pocT ypOBHSA
MJIA B 1,4 pa3za (p <0,05) B oTimume oT KOHTPOJISA, HO
MOKa3aTeNnb OCTaBaJICSA BBIINIe, 4eM Ha 6 CcyTku (p
<0,05).

Tab6muna 1
BroxumuyecKue moka3aTen ChIBOPOTKH KPOBH Y KPBIC C MIPOODKUTEIBHON OKKITFO3UEH MaHKPEaTHUECKOTO
MIPOTOKA
IToxa3zatens, ex.n3mepenust | KonrponpHas rpynmna (n=12) | 6 cytku (n=6) | 15 cytku (n=6) | 30 cytku (n=6)
M+tm M=tm M=tm M=+m

IMJTA, HMOJIB/MIT 4,50+0,23 5,57+0,16%a, 8,05+0,19# 6,16+0,18x%
0-AMutasa, Mr/c-J 96,02+20,30 190,80+23,70* | 144,12+16,04 91,50+6,40
TPUTICKH, MKMOJIB/MJI-MUH 4,19+0,92 20,70+1,60* 17,24+1,56# 11,60+0,70x
OlIlgcs, MKMOJIB/TT 179,2849,19 183,62+9,10 | 206,16+13,80 | 230,81+8,82x
rIHoKosa 3,18+0,42 3,42+0,29 43440304 | 5,37+0,38x
MMOJIB/JT
IIpumeuanus:

1. * - p <0,05 - nOCTOBEPHOCTH pa3IMUNI MEX Ty OKa3aTeIsIMU TPYIIITBI KOHTPOJISL U ITOKa3aTeNIsIMU 6-X CYTOK;
2. # - p <0,05 - 10CTOBEPHOCTD PA3INUNI MEXIY IMOKa3aTEeNIMH TPYIITBI KOHTPOJIS U ITOKa3aTesiMu 15-X CyToK;
3. x - p <0,05 1OCTOBEPHOCTD PA3IUUUI MEXKY NTOKA3aTeIIMH IPYMIIBI KOHTPOJS U MoKa3zaresnsiMu 30-X cyTok
4.0 - p <0,05 - TOCTOBEPHOCTH pa3IMUMil MEKAY MOKa3aTeIIMH 6-X U 15-X cyToK

To ecTb, K KOHI[y BTOPOW HENEIN JIUTUPOBAHUS
TJIABHOTO TAHKPEATHYECKOTO IMPOTOKA IPOMCXOIHMIIA
naTeHcudukamus [10JI, aro cnocoO6cTBOBaIO 00pa3o-

BaHHMIO BTOPUYHBIX MpoaykToB [1OJI, koTophle WHAK-
TUBUPYIOT KaTHOHHBIC TIOMIIBI, KaHAlbl W WOHHBIC
MIPOBOJUMOCTH, MEMOpaHHbBIE OETKH, SH3UMBI.
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AKTHBHOCTb BCEeX ()EPMEHTOB Yy KPBIC IIOBBILIA-
mack Ha 6-e cytku (p <0,05), a B manpHeHIeM - CHU-
anach (a-ammnasa B 1,3 pasa, Tpurcud B 1,2 pasa, p
<0,05), omHako, ypOBEHb HMX OCTABAJICSA BHIIIE IIO
CpaBHEHHIO ¢ KOHTpoyeM B 1,5 u 4,1 pa3za, (p <0,05,
COOTBETCTBEHHO). Tak, akKTUBHOCTh BCEX 3H3UMOB Yy
kpbIc Ha 30 CyTKH CHMXaJach IO CPAaBHEHUIO C MOKa-
3aresiMu Ha 6 CyTKHU: o-ammiasa Ha 52,0%, (p <0,01),
TpuncuH Ha 44,0%, (p <0,001), omnako, TpuncHH
ocraBajicsi BblIE KOHTpons Ha 63,9% (p <0,001).
Yposenb MJIA nocToBepHO BO3pacTan BO BCE CPOKU
ero onpezenenus (p <0,01), 4To cBUAETEIHCTBOBAIIO O
pa3BUTHH OKCHIATHUBHOTO cTpecca y Kpbic. KoHIeH-
Tpanus Mapkepa cuHTe3a komtareHa — Ollg, pocma

Pucynox 1 — [IDK kpvicvl npu sxcnepumenmanbHOM naHkpeamume, UHOYYUPOSAHHOM ONUMENbHOU OKKI03UEl
naukpeamuyecko2o npomoxa (6 cymxu). Jlumgpoyumaprnas u 303uHOPUIbHAS UHDUILMPAYUST BHYMPU- U MEINC-
001IbKOGYIX cenm, ouazu Hekpo3d. OKpacka 2emamokcuiunom u 3203unom. X 200

IOCTENICHHO W OBbUIa caMoi BbICOKOW Ha 30 cyTku
(BeIpocna B 1,3 pasa, p <0,01). Pazsurne XII mpote-
Kalo Ha (pOHE MPOTPECcCHPYIOMEH THUIEPrIINKEMUN:
KOHIICHTpAIUs TITFOKO3HI BEIpocia B 1,4 paza (p <0,01)
10 CpaBHEHHIO ¢ KOHTposeM H B 1,3 pasa mo cpaBHe-
HUIO C MTOKA3aTeISIMA 6-X CYTOK.

YCTaHOBIEHHbIE HM3MEHEHHS! THCTOCTPYKTYPHI
IDK B ycnoBusix pnurtensHod oxkmrosuu ['TIII. Tak,
pu MOpQOJIOrHYECKOM HCCIIEIOBaHUM Ha 6 CYTKH
JUINTEIBHOW OKKIIO3MM TAaHKPEaTHYECKOTO IPOTOKA
ONpEeNeIsUI HAJIMYUE TNPHU3HAKOB BOCHAICHHS, YTO
MPOSBISUIOCH  JIMM(MOLUUTAPHOH H  DO3HMHOPHUIBHOMN
nHQUIbTpanyueil BHYTPH- W MEXIOJIBKOBBIX CEIT,
odaraMu Hekpo3sa (puc. 1).

Ha 15 cyTku oTMeuanich 3HaUUTeNbHAs JUIaTalys IPOTOKOB 1 MapuuaibHas aTpodus alliHapHBIX KIETOK

(puc. 2).

Pucynox 2 — IDK kpuicol npu sxcnepumenmanbHoM RAHKpeamume, UHOYYUPOBAHHOM OIUMENbHOU OKKIIo3uel
nankpeamuyecko2o npomoxa (15 cymxu). 3nauumenvuas ounamayus npomoxos. IHapyuanvnas ampoghus ayu-
Hapuwix kremok. Oxkpacka no Ban-T'usony. X 40

Ha 30 cyrku mMenkue npotoku I1DK Obuti qunaTnpoBaHbl, HAOIIOAAINCH TPU3HAKK THIIEPIUIA3UH SITUTEIIHSL.
B coxpaHuBIIeiicss yacTH MPOTOKOBOM CTPYKTYPHI HMeJia MECTO NapliuayibHas aTpodus alliHAPHBIX KJICTOK.



Norwegian Journal of development of the International Science No 45/2020 39

B

Pucynox 3 — IDK kpvicol npu OnumenbHOU OKKIO3UU NAHKpeamuyecko2o npomoka (30 cymxu).
Ampous ayunaproil mkanu, 2unepniasus OCMpoBKO8, PuiXablil BOKPY2- U 6HYMPUOOTbKOBOU Pubdpo3.
Oxpacxka no Mannopu-Cnunuenxo. X 40.

CrenyeT OTMETHTh, YTO BOKPYT MariCTPaJbHBIX UM BHYTPHIONBKOBBIX MPOTOKOB OMNPEACISIN IUIOTHYIO
(huOpo3HYIO TKaHB, a PhIXJas GUOPO3HAs TKAHB 3aIOJH:IA MEXKIOIHKOBOE MPOCTPAHCTBO M BKITIOYAa OCTAaTKH
Pa3pyIICHHBIX YaCTHUI] OCTPOBKOB, IIPOTOKH U COCYIHI (pHc. 3 u 4).

s - e
Pucynox 4 — IDK kpuicol npu OnumenbHOU OKKIO3UU NAHKpeamuyecko2o npomoka (30 cymxu).
Ampogpus ayuHapHOll MKanU, 2UNEPRIA3Us OCMPOBKO8, NIOMHbIL 80KPY2- U BHYMpUOOIbK080U (hubpos. Okpac-
xa no Mannopu-Cnunuenxo. X 100.

N w\

DHIOKPUHHBIE OCTPOBKH COXPAHSIM HOPMATIBbHYIO CTPYKTYPY M COCTOSUIM NPEHMYIIECTBEHHO u3 B-KieTok
(puc. 5).

; f TR e ‘»‘b
Pucynok 5 — IDK kpuicol npu sxcnepumenmaibHoM RAHKpeamume, UHOYYUPOSAHHOM OJIUMENbHOU OKKIIo3uel
nankpeamuyeckozo npomoxa (30 cymxu). IHOOKpUHHBIE OCIMPOBKU COXPAHSION HOPMATLHYIO CIPYKMYPY U CO-
cmosam npeumyuwjecmeento u3 B-knemox. Henpsimas ummyno-nepoxcuoasnas peaxyus. X 40.
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CnenoBatenbHO, TPH AIUTENBHON OKKIIO3UH
MAaHKPEAaTHYECKOT0 MPOTOKA PH UCCIIEIOBAHUN TKAHU
IK Ha 6 CyTKH SKCIIepHMEHTa BBISABIISUIH HPU3HAKA
BOCTIAJICHUS: JIMMQPOLUUTAPHYI0O U SO3UHOPMIBHYIO
MH(UIBTPAIMIO BHYTPH- U MEXIOIBKOBBIX CEIIT, OYa-
ru Hekpoza. Ha 15 cyTkm oTMmewanmachk AmiaTaius
MPOTOKOB U aTpodus anuHapHBIX KieTok. Ha 30 cyrt-
K (OpMHUpOBAIACh phIXJas M IUIOTHas (hUOpo3Has
TKaHb BOKPYI MAaruCTpajbHBIX U BHYTPUIOIBKOBBIX
MPOTOKOB. DHIOKPUHHBIE OCTPOBKU COXPaHSIM HOP-
MaJIBHYI0 CTPYKTYPY U COCTOSUIM IPEUMYILECTBEHHO
u3 B-kieTok.

Taxum 00pa3oM, NMOTy4YEHHbIE NIPU SKCIIEPUMEH-
TaJIbHBIX HCCIICAOBAHUIX NaHHbBIE OATBEPXKIAIOT, YTO
IpU JUTATEIPHOM OKKIIIO3MH TJIABHOTO ITaHKpeaTHde-
CKOTO IIPOTOKA Pa3BUBAJICS AECTPYKTHBHBIA IPOIIECC
B IK nmcrampHee ypoBHS OOCTPYKIIHH, KOTOPBIA CO-
MPOBOXKAAJICS YBEIMUCHNEM B TUIa3Me KPOBH KOHIICH-
Tpar MJIA U CHMXEHHMEM aKTUBHOCTH SH3UMOB,
yCUJIEHHEM KoJjulareHooOpaszoBanusi. OTMmedann pas-
pyuienne napenxumsl IDK u uepes 30 cyrox mocie
MEepPeBA3KH TUCTAJIBHOTO OTAENa MaHKPeaTHUYeCKOro
MPOTOKA HAaOIIOAANOCh TOJIBKO YaCTUYHOE COXpaHe-
Hue ctpykrypsl [DK ¢ atpodueit mapeHxuMer, 00pa3o-
BaHMEM IUIOTHOH ()MOPO3HON TKaHW BOKPYT Maru-
CTPallbHBIX ¥ BHYTPHAOJICBBIX MPOTOKOB, PBIXIIOHN
(pnOpo3HOIT TKaHM B MEXIOJIBKOBOM NPOCTPAHCTBE U
COXpaHEHHEM CTPYKTYPHI SHAOKPHUHHBIX OCTPOBKOB.
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Abstract

The five-year survival rate of patients with prostate cancer depends on the initial level of Gleason score, the

method of radiation therapy applied, the concurrent administration of hormonal therapy and chemotherapy, and
the life expectancy of deceased patients is inversely related to the timing of the onset of radiotherapy after pros-
tatectomy and directly correlates with the power of radiation, and the blood level of tumor markers decreases in
the process of ongoing therapeutic measures, which determines the nature of the initial course of the disease. The
medical technology of early radiation therapy of prostate cancer suggested by us made it possible to significantly
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increase the five-year survival rate of patients by 1/3, and the life expectancy of deceased patients after the diag-

nosis of the disease was increased by 1.5 times.

Keywords: cancer, prostate, treatment, radiation therapy.

Introduction. Prostate cancer (PC) is considered
to be one of the primary problems of oncology [1,
114; 2, 422], which is explained by the late diagnosis
of the disease, the anatomical and topographical fea-
tures of the organ affected by the tumor, and the low
effectiveness of existing treatment methods [3, 467; 4,
11]. PC ranks first in the structure of cancer incidence
[5, 353; 6, 660] and is one of the leading causes of
death [7, 131; 8, 27223; 9, 847].

The aim of the study was to increase the effica-
cy of radiation therapy (RT) in patients with PC, to
improve the quality of control over the ongoing treat-
ment. In this regard, the following tasks were set: 1)
to study the 5-year survival rate and life expectancy of
deceased patients with PC with different course of the
disease, the role of medical RT technology, the paral-
lel administration of hormonal therapy (HT) and
chemotherapy (CT), as well as the nature of the dy-
namics of tumor markers in the course of treatment; 2)
to establish the efficacy of "early radiation therapy" of
severe PC immediately after radical prostatectomy, the
effect of this treatment approach on the tumor recur-
rence rate, survival rates of patients and the number of
RT complications; 3) to evaluate the 5-year survival
rate and life expectancy of deceased patients with PC
in the process of different RT technologies, to create
an optimal algorithm for the use of RT, taking into
account the peculiarities of the clinical and laboratory
course of the tumor process, to increase the efficacy of
therapeutic measures.

Patients and methods. The work was performed
in accordance with the World Medical Association
Declaration of Helsinki, and the patients gave their
informed consent to the study approved by the Na-
tional Cancer Institute Bioethics Commission. The
study included 195 men with PC aged 52 to 82 years
old (66 + 6.9 years on average). The duration from the
moment of diagnosis of the disease ranged from 5
months to 17 years (3 £ 0.2 years on average). pT2
was established in 27.7% of the patients, pT2a — in
3.1%, pT2b — in 7.7%, pT2c — in 20.0%, pT3 — in
13.9%, pT3a — in 3.1%, pT3b — in 20.0%, pT3c — in
3.1%, pT4 —in 4.6%. The pN1, pN2 and pN3 parame-
ters were found in 21.5%, 9.2% and 7.7% of cases,
respectively, pM1 and pM2 — in 26.2% and 16.9%.
Cancer expansion parameters were 3.2 + 0.12 points,
tumor size was 1.9 £ 0.06 points, Gleason score (GS)
was 6.4 = 0.08 points. The ratio of peripheral to cen-
tral PC form was 3:1, tumor localization in the poste-
rior part of the prostate was found in 56.9% of the
cases, in the lateral part — in 36.9%, in the anterior part
— in 6.2%. Adenocarcinoma was diagnosed in 93.9%
of the examined patients, and giant cell carcinoma was
diagnosed in 6.2%.

The integral index of PC staging (STT) was 3.0 +
0.07 relative units, maturity (GDT) — 2.5 £ 0.05
points, severity of the course (IWT) — 17.2 + 1.18 rela-
tive units. Metastases in lymph nodes were found in

38.5% of patients, in distant organs — in 18.6%, in the
skeleton — in 28.0%, the formation of which was diag-
nosed on average after 49.4 + 5.14, 69.0 £ 9.36 and
50.0 £ 4.56 months after the onset of the tumor pro-
cess in the prostate gland. Among the PC complica-
tions, ascending obstructive pyelonephritis was found
in 9.2% of the cases, hydronephrosis in 4.6% of the
cases, tumor invasion into the bladder in 3.1% of the
cases, invasion into the rectum in 1.5% of the cases,
macrohematuria in 1.0% of the cases. Comorbid addi-
tional tumors in the examined patients with PC were
as follows: papillary bladder carcinoma occurred in
3.1% of cases, clear cell renal carcinoma — in 2.6%,
breast adenocarcinoma — in 1.0%, squamous cell car-
cinoma of the skin — in 0.5%.

Diagnosis of PC and its metastases was based on
clinical, laboratory, radiation (X-ray, computed to-
mography, sonographic) and cytological (histological)
examination methods. We used devices Multix-
Compact-Siemens (Germany), Somazom-Emotion-6-
Siemens (Germany), Gygoscan-Intera-Philips (Nether-
lands), Envisor-Philips (Netherlands). Serum levels of
total prostate specific antigen (PSA), testosterone (TS)
and luteinizing hormone — LT were tested by immu-
nochemical analysis using a Cobas-6000 analyzer and
a Roche-Diagnostics test system (Switzerland); acid
prostatic phosphatase (APR) activity and insulin-like
growth factor 1 (ISF) content was tested by enzyme
immunoassay (PR2100-Sanofi diagnostic pasteur
reader, France) with a test system Immulite-Siemens-
AG (Germany), the activity of glycosyl hydrolase
(GH) and alkaline phosphatase (AP) enzymes was
tested using a biochemical analyzer Olympus-AU640
(Japan).

Statistical processing of the obtained results was
performed using computer variance, nonparametric,
correlation, single (ANOVA) and multivariate
(ANOVA/MANOVA) dispersion analysis (Microsoft
Excel and Statistica (Stat-Soft, USA) programs. We
estimated the average values (M), their standard errors
(SE) and deviations (SD), the parametric Pearson cor-
relation (r) and nonparametric Kendall ([1), coeffi-
cients, the Brown-Forsythe (BF), Wilcoxon-Rao
(WR), dispersion (D) tests, Student t-test (t) and the
reliability of the statistical indices (p). The critical
significance level for checking the statistical hypothe-
ses was considered to be 0.05.

Results and discussion. In 2.5 years on average
after radical prostatectomy and concomitant different
methods of radiation therapy, recurrence of neoplasm
is observed in 40% of the prostate cancer patients,
which is associated with the baseline pN and GS pa-
rameters, the form, localization and expansion of the
tumor process, the presence of comorbid papillary
carcinoma of the bladder, metastases in lymph nodes,
distant viscera and skeleton, and such complications
of radiation therapy as dermatitis, polyneuropathy,
acute vascular insufficiency and tubulointerstitial ne-
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phritis depend on the power and direction of radiation
exposure.

The 5-year survival rate of prostate cancer pa-
tients depends on the initial level of GS, the method of
radiation therapy applied, concurrent prescription of
HT and CT, and the life expectancy of deceased pa-

tients is inversely related to the timing of the onset of
RT after prostatectomy and directly correlates with the
radiation power, and the blood level of the tumor pro-
cess markers decreases during the therapeutic
measures applied, which determines the nature of the
initial course of the disease.
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Fig. 1. Survival rate of prostate cancer patients with different baseline GS levels (%).
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Fig. 2. Survival rate of PC
patients depending on the
development of tumor
recurrence (%).

Fig. 3. Survival rate of
PC patients depending on
different types of RT (%).

The suggested "early radiation therapy" of a se-
vere form of prostate cancer after radical prostatecto-
my allows relapses of the tumor process to form sig-
nificantly less often (by a factor of 5.2) and in more
distant terms (by 10 months on average), to eliminate
their dependence on the power of the radiation applied
and the dose of the bone metastases exposure, with
less frequent use of parallel chemotherapy (in particu-
lar, antimetabolites), to avoid complications of radi-
ochemotherapy more often, including the development
of polyneuropathy, acute vascular insufficiency and
acute coronary syndrome. Survival rate of patients
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Fig. 4. Survival rate of
PC patients depending on
the use of HT (%).

Fig. 5. Survival rate of
PC patients depending on
the use of CT (%).

with different variants of the course of prostate cancer
—Fig. 1-5.

Patients with prostate cancer were divided into 3
groups: the 1st (main) one included 23.1% of patients,
2nd (1st control group) — 50.8% of patients, 3rd (2nd
control group) — 26.1% of patients (Fig. 6). Group 1
included patients with GS>7 points who underwent
RT immediately after prostatectomy, group 2 (GS>7
points) included patients who started RT after hormo-
nal detection of a relapse, and group 3 included pa-
tients who started RT in cases of tumor recurrence
after prostatectomy with GS <7 points.
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Fig. 6. Survival rate of
PC patients of different groups (%).

The developed medical technology for early ra-
diotherapy of PC allowed to significantly increase the
5-year survival rate of patients by 1/3, and to increase
the life expectancy of patients after diagnosis of the
disease by 1.5 times; an algorithm for RT methodolo-
gy was created, taking into account the size of the
tumor, the presence of metastases in distant organs,
IWT parameters and tumor markers, use of 6 MEV
energy and radiation power.

Conclusion. The five-year survival rate of pa-
tients with prostate cancer depends on the initial level
of Gleason score, the method of radiation therapy ap-
plied, the concurrent administration of hormonal ther-
apy and chemotherapy, and the life expectancy of de-
ceased patients is inversely related to the timing of the
onset of radiotherapy after prostatectomy and directly
correlates with the power of radiation, and the blood
level of tumor markers decreases in the process of
ongoing therapeutic measures, which determines the
nature of the initial course of the disease. The medical
technology of early radiation therapy of prostate can-
cer suggested by us made it possible to significantly
increase the five-year survival rate of patients by 1/3,
and the life expectancy of deceased patients after the
diagnosis of the disease was increased by 1.5 times.
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Abstract

The article shows the clinical significance of knowledge of the morphological features of the larynx at dif-
ferent age periods. Some methods to in vivo studies of the larynx in children and adults, as well as the im-
portance of studying the morphology of the larynx for forensic examination.

AHHOTAN NS

B crarhe mokazaHa KJIMHHYECKas 3HAYUMOCTh 3HAHUS MOP(OJOTHUYCCKHUX OCOOCHHOCTEH TOpPTaHU B pa3-
JMYHBIE BO3PACTHBIC MEPHOABI. PacCMOTpEHBI HEKOTOpPHIE METOABI NMPWKU3HEHHOTO HCCICIOBAHUS TOPTaHU Y
B3pOCTBIX U JIETEH, a TaKkKe BaXXHOCTh M3YYCHUS MOP(OIOTHH TOPTaHU TSI CyAeOHO-MEIUIIMHCKOW IKCIIePTH-

3BI.
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B Hacrositee Bpemst MOP(OJIOTH M KIMHUIKCTHI
YACTSIOT OO0JIBIIOE BHUMAHNE BO3PACTHBIM OCOOEHHO-
CTSIM CTpOCHHSA M (YHKIMOHMpPOBaHUS ropTtaHu. C
MOP(OTreHeTHYECKUX IO3MLUA Pa3BUTHE TOPTaHU
M3y4EHO PAJOM COBPEMEHHBIX aBTOPOB, HO IIPH 3TOM
HEJIOCTATOYHO MOJPOOHO M3JI0KEHBI BOTPOCHI MHIH-
BU/IyaJbHOH, BO3PAcTHON HM3MEHYMBOCTH, 3aBUCHMO-
CTH CTPYKTYPH! M (DYHKIHH OT NPEHATAIBHOTO U paH-
HEro IOCTHATJIFHOTO Pa3BUTHS YEIIOBEKA, BO3MOX-
HOCTH TIPOTHO3HWPOBAHWS IaTOJIOTMHM TOPTaHH B
3aBHCUMOCTH OT OCOOCHHOCTEH mepuoja BHYTPH-
YTPOOHOTO Pa3BUTHs ¥ NOCTHATAIBHOI'O CTAHOBIICHHUS
ee ¢yakiuu. CoBpeMeHHbIE MPEACTABIEHUS O CTPOE-
HUH TOPTaHU B MOCTHATAJIbHOM OHTOT€HE3€ B OCHOB-
HOM HOCAT CUCTEMHBIH xapakrep. KomiulekcHbli
HOAXOA C TMO3UIMHA MaKpOMHUKPOCKONUYECKOH U
(yHKIIMOHAJIBHOW aHATOMHM Ha TPOTSKEHUH BCETO
OHTOr€HE3a HE JOCTAaTOYHO IMIMPOKO OTPaKeH B JO-
CTYIHOMW JUTEpaType, 0COOEHHO NP W3yYEHUH Opra-
Ha y JIMIl pa3HOTO BO3pacTa M Ioja. B cBs3u ¢ 3THM,
BOIIPOCHI, Kacaroulfecs: KINHUKO-MOP(OIOTHUECKUX
0COOEHHOCTEH TOpTAaHM 4YeJIOBeKa B OHTOTEHe3e,
OCTAIOTCSI aKTyalbHBIMH, YTO M OOYCIIaBIMBAET IIEJb
Hamero o63opa. Lleas — oIeHNUTH TaHHBIE COBPEMEH-
HOW JIUTEPATypHl O KIMHUKO-MOP(HOIOTHIECKUX OCO-
OCHHOCTSX TOPTAHM YEJIOBEKa B OHTOTeHe3e. MaTepu-
aJbl 1 METO/IBI — aHAJIN3 JIUTEPATYPHI.

O6cyxnenne. Kak M3BeCTHO, TOPTaHb MPEACTaB-
JsieT co0ol OpraH AbIXaTeJIbHOM CHUCTEMBI, KOTOPBIi
coyeraeT B ceOc HE TOJIBKO BO3AYyXONPOBOSIIYIO
¢yHKIMIO, HO W (QYHKIOHMIO Tro0J0CO00pa3oBaHMs, a
Taoke popMupyer peinbed nepenHeid obnactyu meu. B

TOPTaHU TPOUCXOIUT O0Opa3OBaHUE «IIEPBUUHOTON»
rojoca, 3aBUCSIIETO OT TOJIIMHBI U CHMMETPHYHOCTH
PACTIOJIOKEHUSI TOJOCOBBIX CBSI30K, JESTEIHHOCTH
JKeJle3 BHYTPEHHEH CEeKpeInH, CTeTeH! KaJIbIUHAINN
xpsimei ropraHu. PopMupoBaHHe «BTOPUYHOTO» T'O-
JI0Ca OCYIIECTBIIETCS C TOMOINBIO PE30HATOPOB, K
KOTOPBIM OTHOCSITCSl TIOJIOCTH TJIOTKH, pTa, HOCa
(BepxHHE), a TakkKe Tpaxes UM OpoHXHU (HWKHHE Pe3o-
HaTophl). BepxHss yacTe nuamna3oHa Hamero royoca
CBsI3aHA C MCIOJIB30BaHUEM T'OJIOBHBIX PE30HATOPOB, a
HIDKHSIS 9acTh JMAIla30HA - C MCIMOJIb30BaHUEM IpyJI-
HBIX PE30HATOPOB.

HccnenoBanus, BBIIIOJHEHHBIE MoOp(ojoraMu B
o0JlacTH U3Y4eHHs pa3BUTUSl TOPTaHH B paHHe-
(deTambHOM M CcpemHe-(peTaIbHOM IMepHoax, MoKasa-
JIM, 9YTO, KaK MNpPaBWIO, CTPYKTYphl TOpTaHW ObLIN
c(OpMHUpPOBaHBI, TOPTaHb BBICOKO pacliojarajiach B
nepeaneir odxactu meu [1, ¢.178]. B atu mepuoas
ObUTH chOpMHUPOBAHBI BCE OT/ENBI TOpTaHu (TIpe/iBe-
pHe, MEXOKEITyIOYKOBBIH OTJEN, IIOJIroJIocoBasi Io-
JIOCTD), BU3YAJIIM3UPOBAINCH CKIAAKH ITPEUIBEpUs U
rOJIOCOBBIE CKIIaJKU. HaAropraHHUK MPUKPHIBAT BXOJ]
B roptanb u uMen T-o0pa3nyio ¢popmy [2, T.1, ¢.666].

Ilo nmawweiv E.JI. Jlynait u JL.M. JKeneszHnosa
(2010), BBIOENAIOT 1Ba MEPHOJA YCHUIICHHOTO POCTa
TOpTaHu - 3T0 1-i rox xu3HuM pedeHka, u nepuoy 14 -
16 ner, xorma (opMUPYIOTCS KOHCTHUTYIIMOHHBIE U
MIOJIOBBIE pa3nuuust ropranu. HauOonbiime n3mene-
HUSL, TI0 JAaHHBIM aBTOPOB, HAOJIIOAAIOTCS B CTPYKTYpe
XpsIILied TOpTaHH, CBSI3aHHBIE C M3MEHEHHUEM TOIIO-
rpadguu U MX OKOCTEHeHueM. B nmteparype ykasbiBa-
eTcsl Ha pa3HooOpa3ye BapUaHTOB U MHAMBUAYAJIbHBIX
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0COOEHHOCTEH OKOCTEHEHHUs Xpslien ropranu. Kaib-
IMHAIMSA XpsIIed TOpTaHM BO MHOTOM 3aBHCHT OT
T0J1a, BO3pacTa, HAINYUs XPOHUYECKUX 3a00JICBaHMUIM
ropTaHu, (pyHKIIMOHAIEHOW aKTUBHOCTH W OCOOEHHO-
creit passutust oprana [3, ¢.59-60]. Ormeuaercs, uto
MPU3HAKA OKOCTEHEHWUS] MOTYT BCTPEUAThCS, HATHHAS
cl4-tu net, u 3TU NpolEecCHl MAaKCUMaJIbHO HHTEH-
cuBHbl mocie 60 ner. Ilpm Hamuuuum XpoOHUYECKOI
MaTOJIOTUU OpraHu3Ma 4YeJOBEeKa, MOCTOSHHON MBbI-
HIEYHON TATM, WM3MEHEHHH H3rH00B MO3BOHOYHOIO
cTosba occudukanus ymeHblnaetcs. HekoTopeie aB-
TOPBI BBIACTSIIOT CTENIEHH OKOCTEHEHUs Xpsiueil rop-
TaHW y JOJNTOXHTENeH: crabdast CTENEHb C OKOCTEHE-
HHMEM 3JIEMEHTOB MIUTOBUAHOTO Xpsima. CpenHsis cre-
IEHb - C XOpOIIO BBIPAKEHHBIM OKOCTCHEHHEM
IIATOBUIHOTO XPSINa W TOSBJICHHEM 0YaroB KOCTHOM
TKaHH B TEPCTHEBUAHOM Xpsime. CUbHAS CTENEHb -
OKOCTEHECHHE 3aXBaThIBACT BECh IMUTOBHIOHBIA U
NEPCTHEBUHBIM Xpsmy. HecomMHEHHO, 4TO BakHOE
BIIMSTHUE HA CTPYKTYPY U (DYHKIMIO OpTraHa OKa3bIBaeT
(dhopmHpoBaHuE TIOPOKOB pa3BHUTHs opraHa. Kak us-
BECTHO, JI0JIS1 BPOXKJCHHBIX IIOPOKOB B CTPYKTYypeE 3a-
6011€Ba€MOCTH ¥ CMEPTHOCTH, Ha CETOTHSIIHUMN JICHb
ocraercst BBICOKOH. Cpean HHUX BCTPEYAIOTCS U pell-
KH€ MOPOKH PA3BHUTHS TOPTAHH, TAKHE KAK JANCTOINH,
KHUCTBI, aluIa3usl XpsIeH, reMaHTHOMBI, JJApUHTOLEIE,
OTCYTCTBHE BEPXHET0 pora IIUTOBHIHOTO XpsIla,
nuadparMel 1 MeMOpaHBl TOPTAaHH, aTPE3UH, HEHpO-
TeHHBIE TOPOKH Ppa3BUTHA, COCYIHCTHIC AHOMAJINHU
oprasa u ap. Pa3BuBaroTcs Takue MOPOKH IpHU Hempa-
BWIBHOM peKaHAIN3AIlUKM JAbIXaTeIbHONH TPYOKH W
HapylieHHsx GOpMHUPOBaHHUS TKaHEH Xpsiliel TOpTaHu
[4, c.17]. BnociencTBuu 3TO NPUBOAUT K MOSIBICHUIO
«MATKUX U TBEPIBIX CTeHO30B». J.A. I[BeTKOB BhINE-
JISIeT 4YeThIpe TPYMIBl MOPOKOB PA3BUTHS TOPTaHU:
oprauuble (xpsmeBbie) (34,4%) — Hanbomnee TsHKEIBIC
- aTpe3ny, arula3uy, TUCTCHE3WH, JUCTOIHNH, TOpTaH-
HO-TPaXEOIHNIIEBOHbIE IeEKTHl U CBUIM; TKAHEBbHIE
(MmsrkoTkanbie) (65,6%) — AWCIUIA3WU, TUIOIUIA3HH,
JVCXPOHHUH; BPOKICHHBIE OIYXOJM W HEHPOTCHHBIE
MOPOKH pa3BUTHs. HekoTopble MOpOKM paccMarpuBa-
IOTCSI B CTPYKType Hacle[ICTBEHHBIX CHHAPOMOB (J1a-
pUHrOManAnus, ceMelHast MeMOpaHa TOpTaHH, 3aAHAA
paciienuHa ropTaHu, CHHAPOM MEPUXOHIPHUTA C XOH-
nponusucom, Curnpom Dpeitzepa, cunapom [oTrepa,
XOHIPOAUCTPOUS C MOTUAAKTIINEH U Ap.) [3, ¢.60-
62]. B cBsA3U ¢ 3TUM, Ba)KHBI METOJBI MPHKU3HEHHON
BU3yaJIN3allMi BHYTPHYTPOOHOTO COCTOSIHUSI TLIOJIA.

Ilo nmammeiMm C.B. CrapeBckoil ¢ coaBTOpamu
(2014), B cTpyKTYpe NAaTOJOTMYECKHX H3MEHEHUH
JIBIXaTEeJIbHOW CHCTEMBI Ba)KHOE MECTO OTBOJHTCS
BPOXKAECHHBIM e()eKTaM ropTaHd. ABTOpaMH OTMeYa-
eTCSI BaXXHOCTh WX OJHAOCKONMYECKOH THArHOCTHKH,
TakuX Kak OpoHX0(HUOPOCKOMHS, NMPOBEIACHHE KOTO-
poi B paHHEM IOCTHAaTaJbHOM MEpHOJE MMEET OCO-
O6eHHOCTH, CBSI3aHHBIE co CTPYKTYpPHO-
(YHKIHMOHAJIBHBIMU XapaKTEPUCTUKAMU OPTaHOB JIbI-
xaHus B 3TOT mepuos. Yacro (B 6omnee wem 50% ciy-
YyaeB) KIMHUIMCTAMH OOHAapyXHMBAeTCs CBA3b HalM-
YMsl BPOXKICHHBIX IMOPOKOB Pa3BUTHUS JbIXaTEIbHOMN
CHUCTEMBl U CKJIIOHHOCTU K Pa3BUTHUI0 XPOHUYECKHX
3a0oJieBaHuii erkux [5, c¢.84-86].

[Ipu SHAOCKONMYIECKOM HCCIICIOBAaHUH TOPTaHH
MOJKHO BBISIBUTH HAJIWYHE THIIEPIOABIKHBIX THIIOTO-
HUYHBIX J1e()OPMHUPOBAHHBIX XPSIIEH TOpPTaHH, 3ara-
JAIOIINX B TIPOCBET MEXKIY TOJOCOBBIMH CBSI3KAMHU U
MIPUKPBIBAIOIINX BXOJ B TPAaXelO0 MPHU IBIXaHWUH, THIIC-
peMHuH CIM3UCTOW OOOJIOYKH, amjiasudl W JUCTOIHU
Xpslled TOpTaHu, BPOXKIEHHOTO Mapajinya roJI0COBIX
CKJIaJI0K, 00pa30BaHUs TMOJCKIAJI0YHOTO MPOCTPaH-
CTBa TOPTaHW, FEMAHTHOM, KHUCT ropraHd u jap. [5,
c.88-89].

B pa6orax B.X. Cocropst (2010) u A.A. Bacunoit
¢ coaBT. (2014), oTpaxkeHa BaXXHOCTh METOJAOB JTyue-
BOH U 9HJOCKONHWYECKON AUATHOCTUKU AJIsl OIpeene-
HUS (DYHKIIMOHAJBHBIX HAPYIICHUH IBIXaHUS, TaKHX
KaK XpOHWYECKHHA CTpUAOp B paHHeM Bo3pacte. On-
HOW W3 NPUYHH KOTOPOTO, MOTYT OBITH BPOXKICHHBIC
MOPOKH DPAa3BUTUS TOPTAHU: BPOKIACHHBIE CTEHO3HI
TOPTaHU U TPaxeH, THIOIUIa3Us TOPTAaHHBIX CKIAJIOK,
JIAPUHTOIIETIC, OMyX0JH, 00beMHBIC 00pa30BaHUs Cpe-
JIOCTEHUS, aHOMaJIMH PACTIONIOXKEHHSI KPYIHBIX COCY-
JIOB, BPOXJICHHOE CpallleHHe s3bIYKa MSATKOro HEOA ¢
HAJTrOPTaHHUKOM, a TakXKe PsJl BOCHAIUTENLHBIX 3a-
00JIeBaHU# MOJOCTH HOCA, TJIOTKH U TOPTAHU pPa3jiny-
HOTO TeHe3a, MX AJNICPIHYeCKHe W TOKCHYCCKHE IT0-
paxenus [6, c.46, 7, c.50-51].

Kak ormeuator FO.E. CrenaHoBa ¢ coaBTOpamu
(2018), nmarsHocTruka 3a00JIeBaHHI TOPTAHA HA CETO-
JHAIIHUNA JI€Hb SIBJISIETCSl BaXKHOW M HEMPOCTOM 3aaa-
4Yel OTOPUHOJIAPUHTOJIOTHH, IOTOMY YTO 3a00JIeBaHUS
TOPTaHU COIPOBOXKAAIOTCSA HapyIIEHHEM TOJI0COBON
GyHKIHUUA. DTO OCJIOKHSACT HE TOJBKO MEKIHYHOCT-
HBIE OTHOLICHMS, HO M CO3JaeT pA] MpobieM B Ipo-
(hecCHOHATBHON AEATEILHOCTH Y JIUII, UMEIOIIUX T10-
CTOSIHHYIO Harpy3Ky Ha ToJI0COBO# ammapar [8, ¢.63].

AXO. Jlersrun ¢ coasTt. (2013) ykaspiBaer, 4TO
XOPOIIMM METOJOM MEIMIIMHCKOW BU3yaTH3alldU SIB-
gsercs MPT wu BupryanbHass 3D-marmnrockomnusi.
MPT-napuHrockonusi AaeT BO3MOXHOCTb I0JIy4aTh
HHPOPMALIUIO O MEXaHH3MaxX CICMUPHISCKUX MOIY-
TS 00pa3oBaHUsS BOKATBHBIX €IWHUI] TOJOCA MPH
MIPOU3HECEHUH HEKOTOPBIX 3BYKOB [9, c.11].

Jaunsie T'.B. 3omotenkoBoit ¢ coaBT. (2016)
CBUJICTENLCTBYIOT O BRXKHOCTH Yy4eTa HM3MEHEHHH B
KOCTHOW W XpAIIEBON TKAaHU AN UIACHTHPUKAIUU
JIMYHOCTH. ABTOPBI MPEAIAral0T YYUTHIBATH I CY-
JNeOHO-MEeTUIIMHCKON  HUJSHTU(PUKAIMH BO3PACTHBIC
W3MEHCHHS IIUTOBUIHOTO XpsIlla TOPTAaHH, HO TpH
9TOM CJIeyeT TIOMHHUTh, YTO Ha OKOCTEHEHUE Xpsiien
TOPTaHU BIHSAIOT 00pa3 >KU3HU, XapaKTep NMUTAHUS U
rederuka [10, c.161].

C.B. Crapoctuna (2011) B cBoux paborax oTme-
YaeT HaJMuue OCOOCHHOCTEH CTPOSHUsS TOPTaHU B
3aBUCHUMOCTH OT COMATOTHNA M (OPMBI IIEH, PAIOM
aBTOPOB TOJYEPKUBAETCS BBICOKAsS HM3MEHUYHUBOCTH
TOPTaHW U €€ CTPYKTYpP, UYTO BAXKHO YYHTHIBATH MPHU
MIPOBEACHUH XUPyprudeckux oneparwmii [11, c. 55].

Takum o0pazom, U3y4EeHHE KJINHUKO-
MOPQOJIOTHIECKIX OCOOEHHOCTEH TOPTaHU SBIIACTCS
aKTyalbHBIM. Pe3ynbraTel MOpP(OJIOTHYSCKUX HCCIIe-
JIOBaHUI TOPTaHU MOTYT OBITh HCIOJIB30BAHBI IS
pa3paboTKK METOZ0B MUKPOXUPYPTUUCCKOTO JICUCHUS
OOJIBHBIX; TIPU WACHTU(PHUKAIMU JTHYHOCTH, UL pas-
BUTUS (DETANBHOW XHPYPruu; Ui WHTEPIpPETALUN
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pe3ynabTaTOB TNPIDKW3HEHHON JWAarHOCTUKA W TO-
CMEpTHOH BH3yaIM3alliy OpraHa.
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Sudden cardiac death (SCD) is an actual problem of the world medical practice nowadays. The analysis of

young people sudden death cases shows that connective tissue dysplasia (CTD) is one of the vessel wall pathol-
ogy reasons in that patient category. Without distinction of disease leading to SCD, its main mechanism is ar-
rhythmic. The review considers the up-to-date view on the SCD reasons under well-defined monogenic heredi-
tary disorders of connective tissue such as mitral valve prolapse (MVP) and Marfan syndrome. It is shown that
in case of MVP the immediate cause of sudden death is probably ventricular tachyarrhythmia (ventricular fibril-
lation) while in case of Marfan syndrome the reason is aortic dissection and disruption. SCD prevention tech-
niques in patients with CTD are timely detection of vascular malformation and clinically significant arrhythmias.

Keywords: sudden cardiac death, connective tissue dysplasia, mitral valve prolapse, variance of the QT in-
terval, Marfan syndrome, ventricular fibrillation, prevention.

Sudden cardiac death (SCD) is currently under-
stood as a natural death associated with cardiac caus-
es, preceded by sudden loss of consciousness and oc-
curring within one hour of a change in the patient's
condition or the appearance of the first clinical symp-
toms; the patient may suffer from heart disease, but
the time and nature of death are unexpected; or death
that occurred without witnesses, but if the patient is
known to have felt well in the last 24 hours [21]. Most
often, SCD occurs due to ventricular fibrillation (VF),

in some cases, VF is preceded by ventricular tachy-
cardia (VT). Asystole initially develops much less
often; with the onset of SCD, its probability increases,
since it transforms the VF; bradiarrhythmias, as the
causes of SCD, are rare [3; 5].

The frequency of SCD varies significantly for
different regions. In the United States, it is estimated
at 300,000-400,000 cases per year (13% of all deaths
from natural causes). In Europe, this figure is 18.5%,
but in Europe and Russian Federation, SCD refers to
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death occurring within 24 hours of the onset of symp-
toms, unlike in the United States, where the time peri-
od is one hour. The prevalence of SCD in the general
population is 1-2 cases per 1000 cases (i.e. 0.1-0.2%
per year). In Russian Federation, according to some
authors, this figure is from 0.8 to 1.6 per 1000 people
per year [4; 6]. The probability of SCD is significantly
higher in men compared to women (in the menopausal
period). This is mainly due to the fact that the main
cause of SCD is coronary heart disease (CHD): ap-
proximately 50% of deaths in CHD occur suddenly.
Regardless of the disease that led to the development
of SCD, its main mechanism is arrhythmic. In 75-80%
of cases, this is ventricular fibrillation, in 15-20% -
various bradiarrhythmias, including high-grade atrio-
ventricular block and asystole [6; 16].

Long-term observations and research of sudden
death cases show that in 75-80% of cases, the basis of
diseases of the cardiovascular system (CVS) is athero-
sclerotic damage of large and medium-sized vessels,
leading to stenosis, obstruction, as well as venous
damage with the development of thrombotic compli-
cations [11; 13]. However, the analysis of cases of
SCD in young people (up to 39 years old), which in
recent years have tended to increase, has shown that
among other causes of SCD, a significant number of
cases prevail, due exclusively to vascular pathology of
various calibers, associated with a violation of the
development of the vascular wall, leading to the for-
mation of aneurysms of various types and structures
[1; 2; 10]. The main cause of vascular wall pathology
in young people is connective tissue dysplasia (CTD),
which manifests itself as a pathology of the elastic
framework of vessels. In the literature, there are indi-
cations of damage to the elastic structures of the vas-
cular wall and the transformation of the resistive na-
ture of the arterial vessel into a capacitive one [8; 12;
14]. Most aspects of SCD in CTD are poorly under-
stood. There is only data on the frequency of SCD in
clearly defined monogenic hereditary connective tis-
sue disorders (HCTD), such as Marfan syndrome and
mitral valve prolapse (MVP) [7].

According to E. V. Zemtsovsky, the problem of
SCD should be considered from the standpoint of the
existence of specific monogenic HCTD and dysplastic
syndromes and phenotypes (DSAF), the latter include
MVP, marfanoid appearance (MA), marfan-like, Eh-
lers-like, mixed and unclassifiable phenotypes and
joint hypermobility syndrome [6; 7; 9]. The main
cause of SCD in patients with Marfan syndrome and a
number of related HCTD is aortic dissection and rup-
ture. Electrical instability of the myocardium often
causes SCD in a variety of hereditary diseases, which
include arrhythmogenic cardiomyopathy, right ven-
tricular dysplasia, pre-arousal syndromes and various
hereditary channelopathies, manifested by the known
syndromes of elongated or shortened QT, Brugad syn-
drome, etc. [7; 18].

In MVP syndrome, signs of violations of myo-
cardial electrogenesis, pre-arousal phenomena, signs
of involvement of the skeletal system, skin and joints
are very often detected [16], which indicates the need
for a detailed analysis of the causes of SCD in each

specific clinical case. SCD is a rare complication of
MVP, occurring in less than 0.2% of cases during
long-term follow-up, with an annual mortality rate of
less than 0.1%, which corresponds to that in the gen-
eral population [7]. According to the guidelines for
managing patients with ventricular arrhythmias and
preventing SCD [16], MVP is generally not life-
threatening, and its Association with SCD has never
been conclusively shown. Prognostically unfavorable
factors are: the presence of cases of SCD in the pa-
tient's family, fainting, pathological changes on the
ECG at rest, prolongation of the QT interval and ven-
tricular extrasystole, episodes of VT, the presence of
elongated and myxomatous damaged mitral valve
leaflets [3; 18]. MVP was the only heart pathology in
10 percent of patients who died suddenly at a young
age. In most patients, MVP is characterized by a fa-
vorable course. Its presence is taken into account only
in the case of surgical interventions that are combined
with a high risk of bacteremia and the occurrence of
infectious endocarditis (IE), which causes the ap-
pointment of antibiotic therapy. In the presence of
symptoms (palpitations, heart failure, feeling of lack
of air), beta-blockers are usually prescribed. Accord-
ing to experts, they can be used for long-term treat-
ment of patients with an increased risk of sun. For
patients who have undergone resuscitation due to VF
or VT, implantable cardioverter-defibrillator (ICD) is
recommended for secondary prevention [5; 23].
Ventricular tachyarrhythmia is probably the di-
rect cause of SCD in MVP - there are published data
on a higher frequency of complex ventricular ar-
rhythmias during daily ECG monitoring in suddenly
deceased patients with MVP, and in some patients the
QT interval was prolonged [15; 19]. However, the
question of what exactly is the substrate for the occur-
rence of malignant ventricular arrhythmias leading to
SCD in MVP remains unclear. Valvular pathology
itself is unlikely to cause ventricular arrhythmias, but
it can contribute to their occurrence due to its effect on
the myocardium [7; 16]. According to the ESC guide-
lines for SCD, the risk stratification of SCD in MVP is
based on the following criteria: history of cardiac ar-
rest or VT (class 1), excess myxomatous leaflets, fami-
ly history of SCD, QT interval and QT variance, fre-
quent or complex ventricular arrhythmias, mitral re-
gurgitation (class 1l, level of evidence: C) [23].
Special subgroups of MVPs with a high risk of devel-
oping SCD deserve the most attention. These should
include patients with severe mitral insufficiency
caused by the flailing leaflet of the mitral valve - a
menacing complication of MVP that significantly af-
fects the prognosis. According to F. Grigioni et al.
[20] out of 348 patients over a ten-year follow-up pe-
riod, 25 died suddenly. The frequency of sudden death
was 1.8% per year, and its predictors according to
multivariate analysis were: NYHA functional class,
left ventricular ejection fraction, and the presence of
atrial fibrillation. Surgical correction of mitral insuffi-
ciency in 186 of 348 patients resulted in a significant
reduction in the risk of SCD. However, the official
position of the ACC/AHA/ESC is as follows: the ef-
fectiveness of mitral valve repair or prosthetics to re-



48 Norwegian Journal of development of the International Science No 45/2020

duce the risk of SCD in patients with PMC, severe
mitral regurgitation and serious ventricular arrhythmi-
as has not been established (class Ilb, level of evi-
dence: C) [16; 23].

The main cause of SCD in patients with Marfan
syndrome and a number of related HCTD is aortic
dissection and rupture [7]. It is known that about 1-2%
of fatal cases are associated with rupture and dissec-
tion of the aorta [22]. At the same time, patients with
aortic rupture on the background of various HCTD
make up no more than 7% of the total number of pa-
tients with aortic dissection [24]. With a seemingly
small number of patients, in the United States alone,
the number of cases of SCD due to aortic dissection
and rupture against the background of connective tis-
sue diseases is about 3,500 per year. Patients with
Marfan syndrome have a higher mortality rate for aor-
tic dissection compared to other patients (40% for
Marfan syndrome and 21% overall for aortic dissec-
tion). In addition, aortic dissection in such patients
occurs on average at the age of 27 years, and may be
the first complication of this disease. Traditionally, the
indication for surgery in patients with a wide aorta is
the size of the aorta more than 55 mm, but in patients
with Marfan syndrome and related diseases, aortic
dissection may occur at a smaller size. That is why it
is so important to timely identify patients with a high
risk of aortic dissection and refer them for surgery [7].

In accordance with the latest recommendations of
the European society of cardiology (ESC) on the man-
agement of patients with hereditary heart diseases,
several indications for cardiac surgery in patients with
Marfan syndrome have been identified. A patient with
Marfan syndrome should be referred for surgery if the
size of the aorta at the level of the Valsalva sinuses is
more than 50 mm. If the size of the aorta is 46-50 mm,
the patient should be recommended for surgery if
there is a family history of aortic dissection, progres-
sive aortic dilation of 2 or more mm per year, severe
aortic or mitral regurgitation, or planned pregnancy. If
other parts of the aorta are more than 50 mm, the pa-
tient should be further examined by a cardiac surgeon
to determine the indications for surgical treatment. All
patients with Marfan syndrome should undergo dy-
namic monitoring, including echocardiography [17].

In a number of our works we have evaluated the
relationship of the QT interval variance with the de-
gree of MVP ant with the thickness of the mitral leaf-
lets in the aspect of SCD. 105 patients with MVP (av-
erage age was 25,0+6.5 years) were examined. An-
thropometric and phenotypic studies were also
conducted. The QT interval was measured using a
standard method, on a 12-channel cardiograph. Echo-
cardiography was performed in 2D, Doppler and M
modes. MVP was diagnosed at maximum systolic
displacement of the mitral valve leaflets beyond the
line of the mitral ring by more than 2 mm. The thick-
ness of the mitral leaflets flaps was measured in dias-
tole, in their middle part, outside the chord attachment
zone. The patients were divided into 3 equal in size
groups depending on the degree mitral valve leaflets
prolapse. The data was presented as an average value
+ standard deviation. The normality of the distribution

of analyzed data was evaluated according to the Kol-
mogorov-Smirnov criterion. To evaluate differences
between groups we used the method of one-way dis-
persion analysis (p<0.05). We have obtained the fol-
lowing conclusions: 1) In patients with a higher de-
gree of mitral valve prolapse and the thickness of the
mitral leaflets there were increased values of QT in-
terval variance (predictors of myocardial electrical
instability, pathogenetic associated with mechanisms
of sudden cardiac death). Echocardiographic assess-
ment of the severity of mitral valve prolapse and mi-
tral regurgitation helps to identify a group of patients
with an increased risk of developing of life threatening
arrhythmias and sudden cardiac death [25-28].

Summary

Thus, the main methods of preventing SCD in pa-
tients with DST should be the timely detection of vas-
cular abnormalities (primarily, aortic dilation, fol-
lowed by surgical correction according to indications),
as well as clinically significant arrhythmias. It is also
necessary to identify high-risk groups among these
patients and actively monitor them dynamically, pre-
scribe medication for prevention and, if indicated,
implantation of cardioverter defibrillators.
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The review provides information about an odontogenesis and the role of growth hormone and insulin-like
growth factor-1 on the formation of teeth and tooth tissues.

AHHOTaLUA

B o030pe mpexacraBneHa nHdopmaims 00 OJOHTOreHE3e W POJIM TOPMOHA POCTa U WHCYJIMHOIOIOOHOTO
(haxTopa pocra-1 Ha mporecc popMupoBaHHI 3yOOB U TKaHEH 3y0a.
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BiusiHe rOpMOHOB Ha POCT M Pa3BUTHE Opra-
HHM3Ma YeJoBeKa MpeJCTaBisieT OOJbLION MHTEpeC He
TOJIBKO JUIsi MOP(OJIOTOB, HO M Ul Bpauei nexuar-
POB, SHIOKPHHOJIOTOB, CTOMAroJjioroB. B cBs3u ¢
9THUM, U3YUCHHC JIMTCPATYPHBIX HAHHBIX O BJIUAHUU
COMAaTOTPOIHOTO TOPMOHA Ha (pOPMHUPOBaHHE TKaHEH
3y0a, SBISIETCS aKTyaJ bHBIM U MPEICTABISACT MPAKTH-
YECKUU MHTEpeEC.

Lenb paGoOTHl — ONECHUTH BIUSHHE COMATOTPOII-
HOTO TOMOHa Ha TIPOIECC OJIOHTOTeHe3a. MeToabl
HCCIICIOBaHMS - 3HAKOMCTBO C COBPEMEHHOU JIMTEpa-
TYpOM M0 TEME UCCIIEA0BAHUS.

Oo6cyxaenne. OCHOBBIBASICh Ha aHAIU3E COBpPE-
MEHHOH JINTepaTypbl 0 MOP(OIIOTHH, MOXKHO 3aKIIO-
YUTh, YTO SMallb 00pa3yercss W3 OIUTENusi, BCe
OCTAJIbHBIC TKaHW Pa3BUBAIOTCA N3 ME3CHXHMEBI, B
pa3BuTHH 3y0a BBLIENSIOT TpH nepuona. [lepriii me-
PHOJ 3aKJIaJKH 3yOHBIX 3a4aTKOB (3yOHBIX IIACTUHOK
1 3yOHBIX MOYEK, WM MIEPHOJl MHUIMALMK) HAYMHAET-
csi ¢ 6 Hexl, BHYTPUYTPOOHOTO Pa3BUTHS, KOTza Mpo-
UCXOANT 0Opa3oBaHWE HMAJEBOrO OpraHa, 3yOHOTO
cocoYKa M 3yOHOro Memouka. B ator nepnos Hado-
JaeTcs AakKTUBHAs mpoiudepanus MHOTOCIOHHOTO
STIHTENHS TIOJIOCTH PTa U (GOPMHUPOBAHUE IEPBUIHOTO
AMUTEIHAIBHOTO TsDKA, KOTOPBIA BpacTaeT B IMOJIe-
KAIyo MEe3eHXUMY, GOPMHUPYET KEITOO00K U pa3zelis-
eTCsl Ha BECTHUOYJSIpHYIO M 3yOHYIO TUIACTHHKHU. Be-
CcTHOYJApHAs IUIACTHHKA OTIMYaeTcss OBICTpOil mpo-
mdepanyeit KJIETOK U UX HOrPY>KEHHEM B ME3EHXUMY
¢ mnocieaymmuM (HOPMUPOBAHHUEM IIEYHO-TYOHOU
0opo3xbl, oTHeNsIOmEe WeKH M TyObl OT 0o0macTh
pacnonoxeHus: Oyaymux 3y0OB M OTrpaHHYMBAIOLIEH
COOCTBEHHO IOJIOCTb pTa OT MpeajBepus. 3yOHas

IUIACTUHKA B BUJE CIUIOIIHOM Jyrd HOTpyXkKaeTcs B
MOJUICKAITYI0 ME3CHXUMY, B TIyOUHY YEIFOCTH.

MeseHxuMa, OKpyKarolas 3yOHYIO IJIACTHHKY,
HNPOUCXOINUT U3 HEPBHOI'O TPeOHS (IKTOME3EHXHMa) B
pe3yibTaTe MUTPAIMU €r0 KJIETOK B MaKCHIIISIPHBIN U
MaHIUOYIIAPHBIA CEIMEHTHI, Pa3BUBAIOLINXCS U3 TIEp-
BBIX Ka0EPHBIX JIYT.

@dopMHUpoBaHUE 3aKIaJOK 3MAJIEBBIX OPraHOB
HauyMHaeTcs Ha 8 Hexd., Korja Ha 3yOHOHM ITacTHHKE
YeIMOCTeH B JACCATH TOYKaX (POPMHUPYIOTCS KOIO000-
pasHbIe pa3pacTaHus SIUTENNs, OOpalleHHbIe BHYTPh
B ME3CHXUMY HJIHM 3YOHbIE TOYKH, OKPY)KEHHBIE Me-
3EHXUMOM.

Bropoit nepuon - ¢popmupoBanue u nuddepen-
MPOBKa 3YOHBIX 3a4aTKOB (CTaAMU «ILIATIOYKW» U
«KOJOKONbUMKay, 12-16 Hexm, pa3surust). [Iporcxoaut
i depeHIMpoBKa M MOATOTOBKa K 00pa3oBaHUIO
JICHTHHA W 3Maid. B 3To Bpems mpojoipkaercst mpo-
mdepanys SMUTENNs, U STUTEIHAIBHBIA TSDK O TIe-
pudepun HaunHaeT 0OpacTaTh KOHIEHCHPOBAaHHBIN
Y4acTOK ME3CHXHMMBI. DIHUTEIHOLHUTH OTHOA0T KOH-
JICHCHPOBAaHHYIO ME3CHXHMY, W (OPMUPYIOLIHHCS
SIUTENUAIBHBIN 3MajieBbld OpraH IEpPBOHAYAIBHO
MproOpeTaeT BUA «IIAIIOYKW», KOTOpas OXBATHIBAET
CBEpXy 3yOHOH cocodek. OmHuTennaibHas IIanovKa
HA3bIBAETCS IMAJIEBBIN OpPTaH, M U3 HEee BIIOCIEACTBUU
oOpa3zyeTcs sMalb. Me3eHXHMa, OKPYKaIOIasi 3Mae-
BBI opra", oOpa3yeT 3yOHOM MemOoYeK, KOTOPBIH
JlaeT Hayalo TKaHSAM IOAJECP)KUBAIOLIETO ammapara
3y0a. DManeBblii opraH, 3yOHOH coco4Yek W 3yOHOH
MEIIOYEK B COBOKYITHOCTH 00pa3yloT 3yOHO 3a4aToK.

OMaieBblif OpraH CTaHOBHUTCSI OOBEMHBIM, BBITS-
rMBaeTcsi, npuoodperaer (GopMy «KOJOKOJIbUHKA», a
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3yOHOH COCOYEK, 3AOJHSIONINA €ro MOJOCTh, YIUTH-
Hsercs. Ha 12 wemene pasBuTus 3yOHas IUIaCTHHKA
eIle COXPAaHSET CB3b C IMAJEBBIM OPTaHOM IIPH TIO-
MOIIM AIIUTENNAIBHOTO TKA, KOTOPBIH ITOCTEIICHHO
HCTOHYACTCH.

B cragmio KoMOKONBUMKA MPOUCXOTUT TUPde-
PEHIIMPOBKA 3YOHBIX 3auaTKoOB, 3yOHas IIACTHHKA
IpopacTaeT ME3eHXUMON U pachafaeTcss Ha OTIEINb-
HBIE OCTPOBKHM OJIIMTEIHAIBHBIX KJIETOK, KOTOpPbIE
MOJHOCTBIO OTIENSAIOTCS OT MUTEIHS MOJIOCTH pTa.

Hauunaetcss nuddepeHnrpoBka KIETOK 3Male-
BOTO OpraHa, B 3aBUCHUMOCTU OT CBOEH JIOKalM3aluH,
1 00pa3yroTcs CJIOW: HapyXXHBIE SMaleBble KICTKH;
BHYTPEHHUE SMalieBble KICTKU. BHyTpeHHuil smane-
BB SMUTEINH COCNUHSACTCS C HApYKHBIM 3MaJeBBIM
SIHUTEINEM B 00JacTH Kpasi sManeBoro oprana. Kiet-
KH 9TOW 30HBI TaAyT HAdaJlo SMHUTEIHATBPHOMY KOpHE-
BOMY BIIaTaJIHIIY, HTPAIOIIEMy BaXXHYIO POJb B 00pa-
30BaHMM KopHs 3y0a. IIpesHamernoOaacTel B aajb-
HelmeMm mpeBpaTsATcs B dHaMmenoOmacTtel.  Ha
BOTHYTOH NMOBEPXHOCTH HMaJIEeBOTO OpraHa U3 OTPOCT-
9aThIX KJIETOK O3KTOME3CHXHMbI 3yOHOrO COCOYKa
JUGPepeHIPYETCST HECKOJIBKO PSIOB  MPEOOHTO-
01acToB, KOTOpPHIE ITOTOM CTAHOBSTCS OJOHTOOJAcTa-
MH - KJIeTKaMH, oOpa3yromumMu neatud. Cinoil omoH-
TOOACTOB HETIOCPEICTBECHHO IPHUJIETACT K BHYTPCH-
HUM SMAaJIeBBIM KJIETKaM, OTAEIASACh OT HUX TOHKOM
OazampHON MeMOpaHOW. OcTanbHBIC KICTKH 3yOHOTO
COCOYKa OCTalTCS Malonu(epeHIIMPOBaHHBIMU U
coJiepkar ciaabo pa3BHThIE OpraHeibl. B cocouxe
OTMEYAIOTCS TIEPBBIE NPU3HAKU OOpa30BaHUS MEXK-
KJIETOYHOTO BEIIECTBA, B KOTOPOM IOSIBIAIOTCSA OT-
JieNIbHbIE TOHKWE KoJulareHoBble (uOpmuibl. OpHO-
BPEMEHHO C 3THM B 3yOHO#H COCOYEK IPOpacTaroT co-
CYJIbl U HEPBBI.

Tperuii meprox - TUCTOTeHe3 TKaHeH 3yOa (cra-
must Kosokona). Haumnaetrcs ¢ 16 Hex. pa3BuUTHS U
MPOIOIDKACTCS 10 CEepPEeIUHBI MEPBOTO TOAa IOCTHA-
TanpHOW *W3HH. JleHTHH (opMuUpyeTcs TEepBBIM U3
CHCIHATH3UPOBAHHBIX KIETOK 3YOHOTO COCOYKa —
OJIOHTOOJIACTOB, KOTOPHIE TIepe]] HAYaJIOM JCHTHHOTE-
He3a Au((HEpPEeHIUPYIOTCS H3  MPEOJOHTOOIACTOR,
pacrnoyiokeHHbIX Ha Tnepudepur 3yOHOr0 COCOYKa.
OnoHTOOIACTB CHHTE3UPYIOT U BBIICTSIOT KoJuiareH I
THna (OCHOBHON OpraHMYeCKUil KOMIIOHEHT JICHTHHA),
TJINKOTIPOTENHBI, (HOCPONMPOTEHHBI, MPOTEOTIINKAHBI,
TIIMKO3aMHHOTJINKaHEI, ¢dochopunsl, KaJIbIIHIA-
CBSI3BIBAIOIIHE OEJIKH OCTEOKAJIbINH U OCTEOHEKTHH.

OnoHTOONAaCTH 007aJal0T HE TOJIBKO CEKpPEeTOop-
HOM, HO ¥ INTUYECKOH aKTHBHOCTBIO U pa3pylIaloT /10
15 % cuHTe3upoBaHHOIrO KoyiareHa. B xone aeHrtu-
HOTEHe3a TeJIO OJ0HTOOJIacTa HENMPEPHIBHO OTTECHS-
eTCsI BHOBb OOpa3yromUMCS ACHTHHOM OT CIIOS
9HAMENI00JIACTOB, COXpaHss Tepudepudeckoe TMoio-
KEHHe B 3yOHOM cocouke. /[eHTHHOTeHe3 HauuHAeTCs
Ha BepXyIIKe 3yOHOTO COCOYKa, PAaCHpOCTPaHAACH K
€ro OCHOBAHHIO.

[Ipomecc neHTHHOTEHE3a COCTOMT M3 JBYX (ha3:
OpPTraHUYecKOl, KOr/a MPOUCXOJUT CHHTE3 OpraHuye-
CKOW OCHOBBI JICHTHHa W HEOPraHMYECKOH —
NPONUTHIBAHUE OPraHUYECKOro MaTpHuKca COJSMH
Tpukanbimidocdara KamblMss ¥ THIPOKCHAMATHUTA.
OOpazoBaHue AEHTHHA NPOJOJDKAETCS 10 Npuodpere-

HUS 3yOOM OKOHYATEILHOW aHATOMHUYECKOW (OPMBI.
Takoll IeHTUH Ha3bIBACTCS IEPBUYHBIM.

DHaMeINoreHe3 Ha4WHACTCS BCKOPE TIOCIIE 3aIryc-
Ka JICHTHHOTEHe3a CHadala Ha Hapy)KHOH MOBEPXHO-
CTH 3MaJICBOTO OpraHa O0pa3yroTcs MHO)XECTBEHHEIC
CKJIaJIK{, ME3CHXUMa 3yOHOTO MEIIOYKa pacIioyiaraeT-
Csl MOXIY CKJIaTKaMH Hapy»XKHOH TOBEPXHOCTH 3Ma-
JIEBOTO OpraHa; BeplInHa 3yOHOTO COCOYKa BHEPSET-
csl B oMasieBbli oprad. [uddepeHunpoBka npesHame-
JI00JIACTOB B JHAMENOONACTHI 3aIyCKacTCs TOJBKO
nocine AUGQPEepeHIUPOBKY TIOUICKAIINX ME3CHXH-
MaJIBHBIX KJICTOK B OJOHTOOJIACTBI. DHAMEI00JIaCThI
muddepeHnupyroTces coycTs 24-36 wacoB mocie 3a-
BepiIeHHus (YHKIHOHAIBHOTO CO3pPEBaHMS IIPHIIE)KA-
OMX K HUM OnIoHToOmacToB. OmHAKO dYacTh IMpe-
9HAMEJ00JIaCTOB, PACHOJIOKEHHBIX IO Tepudepude-
CKOM, TIeeYHOW dYacTH BHYTPEHHETO SMAaJeBOTO
SIHUTENHA, COXpPaHSAETCA. JTO CBSI3aHO C TEM, YTO
9HAMEJIOOJIACThI  SIBISIOTCS  BBICOKOIU(PPEPEHIMPO-
BaHHBIMH, HECTIOCOOHBIMH K MHUTO3Y KieTkamu. Ilpe-
9HAMEJI00JACThI B MPOIIECCEe Pa3BUTHs 3y0a MO OTHO-
[ICHUIO K HUM BBITMOJIHAIOT KAMOUAIBHYIO (DYHKIIHIO.

Takum oOpazom, cTamusiMU ameJioreHe3a CuHTa-
FOTCS - CTaaus CEeKPEeUHU W TEePBHYHON MUHEpaIH3a-
OUU dMali, KOTAa IMPOUCXOINT CEKPEIHs YHaMeI00-
JacTaMU OPTaHUYECKOW OCHOBBHI SMANH, MOIBEPraro-
mieiicsl MepBUYHON MUHEpAIN3alliy, YTO MPUBOIUT K
00pa30BaHUIO HE3PEJIOH HSMalli; CTaAWus BTOPHIHOM
MUHEpAIN3allUA SMAalli; CTAAuA OKOHYATEIEHOTO CO-
3p€BaHuA NN TpeTH‘IHOﬁ MUHEpAJIU3alU SMaJIn.

Taxke B HECKOJIBKO CTaJUi MPOTEKAeT IMPOLECcC
[EMEHTOreHe3a. D10 cramus auddepeHInpoBKy Ie-
MEHTO0JIACTOB; MHHEpaIU3alMUd MaTpPUKCa IIEMEHTa;
o0OpazoBaHus OECKIETOUYHOTO (TIEPBUYHOIO) IIEMEHTA,;
o0pa3oBaHus KIETOYHOTO (BTOPHYHOTO) IemeHTta [1,
c. 272].

VY4uTHIBasT HaJlUYWEe CTAIWHHOCTH M CIOXHOCTH
mporecca GopMUpoBaHHS TKaHEH 3y0a, MOKHO C yBe-
PEHHOCTBIO YTBEPXKAATh, YTO OJIOHTOTCHE3 HWMEET
CIIOKHYIO pEryisuio. B cBsa3u ¢ 3TuMm, HamMu ObLIa
M3ydYeHa JIMTepaTypa O BIMSHUM TOPMOHa pocTa Ha
HpoliecC OJIOHTOreHe3a M (OPMUpPOBAHHE TKaHEH 3y-
6a.

OCHOBHBIM TOPMOHOM, KOHTPOJHPYIOIIUM POCT
1 pasBUTUC CUUTACTCA IOPMOH POCTA, TOPMOHBI HIU-
TOBUIHOM >K€JIE3bl, I0JIOBBIE TOPMOHBI, IIPUCYTCTBY-
IOlIMe B OPTraHW3Me B CTPOTO OINPEAEIEHHOM COOTHO-
LIEHUH JJIs1 KaKIOW cTaguu pa3Butusi 2, c.415]. Ana-
JIU3 JTUTEPATyPHI MOKA3aJ, YTO MPOCIICKUBACTCS CBA3b
MIAaTOJIOTHH 3HJOKPHHHBIX XeJe3 ¢ IMpoueccoM (op-
MHUpPOBaHHS W MPOpPE3bIBaHMA 3y00B. 3ajepikKa pocra
U 3aMeJUIeHHOE Tpope3bIBaHne 3y00B ONMCAHbI MOCIe
ynanenus runodusa [3, c.16] [4, c. 10-11], [5, c. 126-
129], npu runoduzapaom Hauusme [6, c. 284-285] [7,
¢.53-56] u runotupeose [8, c. 52-54]. ComaroTpor-
HBIIl TOPMOH Y4YacTBYET B IPOILECCE POCTa HA MPOTA-
JKCHHH BCEro pOoCTOBOro mepuoza [9, €.18], npu stom
nepBbie 3—5 JIeT COBMECTHO C FOPMOHAMHM LIMTOBHU/I-
Hoil xene3bl [10] u rmoxokoptukonaamu [11, c. 48-
49]. B skcnepuMEHTaNbHBIX YCIOBUSIX HCCIENOBaTe-
JIIMH YCTAHOBJICHO, YTO THIIO(QHU33KTOMHUS PUBOJIAIIA
K NPOTPECCMBHOMY CHIDKEHHUIO CTENEHH NpOpEe3bIBa-
Hust 3y0oB (pes3uoB). Ha rucromoruyeckom ypoBHE
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OTIPECTSUINCH 3HAYUTENbHBIE HAPYIICHHS MPOLECCOB
ameno- u nerruHorenesa [12, ¢ 304] [13, ¢. 60]. Usy-
gas mporecc GOPMHUPOBAHUSA H POCTa 3yOOB U OEIKO-
BEIf 00MeH B 3y0aX M KOCTHOH TKaHM MOCJE THIIO-
¢uzskorommn y kpeic, O.U. EpanoB o6Hapy)ui mpo-
rpeccupymomiee 3aMeAleHHe pocTa M MPOPE3BIBAHMSA
pE3LOB C MpEeKpalleHUeM aMeJIoreHe3a, CHHXKEHHEM
YPOBHS BKJIIOYEHHsI METHOHWHA B O€JNKH 3yOOB U KO-
creil. BBeneHue CcOMaTOTPONHOIO TOPMOHA TUIIO-
(DU3OKTOMUPOBAHHBIM  KpblcaM  HOPMaJIM30BaJIO
BKJIFOUCHHE METHOHMHA B OeNKHM 3y0OB M KOCTEH C
BOCCTaHOBJIGHHEM pOCTa  XpSALIEBOW  IUIACTHHKHU
OonpmebeproBoit koctu. Ilpm 3TOM aBTOp [HemaeT
aKICHT Ha OTCYTCTBHM BIIMSHHS TOPMOHAa POCTa Ha
CKOPOCTB IIPOPE3BIBAHMS PE3LOB, YTO OOBSACHAET Ma-
JBIM 3HaYCHHEM COMAaTOTPOIIHOTO TOPMOHA B PETYIIA-
IIMM pocTa 3yOOB, BBICKA3aB IPEIIONOKEHAE O BEIY-
meld poiau TOPMOHOB IIMTOBUAHOW kene3bl [3,C 10-
11] [14, c. 46]. IIpu >TOM HCCIEIOBATEIb MOAYESPKH-
BaeT, YTO COMATOTPOIHBI TOPMOH HE MOXET IIpo-
SIBUTh CBOEr0 POCTOBOTO JEHCTBHS 0€3 THPOKCHUHA,
MHCYJIMHA, TJIIOKOKOPTHKOHUJIOB, TOJIOBBIX TOPMOHOB
[15, c. 103-108]. DTO CBHACTENBCTBYET O KOMILICKC-
HOM FOPMOHAJIBHOM BIIMSIHUM Ha OJJOHTOTEHE3.
Hanmmume ropmona pocra, perentopa ropMoHa
pOCTa ¥ CBS3BIBAIOLIECTO OENKa Ha PasHBIX CTATHMAX
pa3BuUTHs 3yOOB yKa3bIBaeT HA TO, YTO TOPMOH poOCTa
MOXKET BIUATh Ha mpoiupepanuio u auddeperun-
POBKY aMeno01acToB, OJJOHTOOIACTOB U EMEHTOOa-
CTOB M, CJEJOBATENbHO, YYacTBYeT B CTHMYJISILUU
ononrorenesa [16, ¢.77-84]. B 1984 roay Snyder uzy-
Yaj BIHMSHUE FOPMOHA POCTa Ha IIEMEHTOTeHE3 U CO-
o0mmin 00 OTIIOXKEHWH LIeMEeHTa B 3y0ax, y Jronei,
cTpajarommx runoduszapHeiM rurantuzmom [17, c.
812-841]. T'opmoH pocTa yBeaM4YHMBaeT oOpa3oBaHHUE
KOCTH W TBEpIbIX TKaHeW 3yba (3Maiy, AEHTHHA U
[EMEHTa), TaK Xe Kak U MopdoreHeTndeckne OCIKU
koctu [18, €.1068-1076]. ['opMoH pocTa, IO JaHHBEIM
aBTOpa, BIMSAET HA TNPONU(EpPannio OTOHTOTEHHBIX
KIETOK W WX TMOoCIeayolylo auhQhepeHInpOBKY.
UIIOP-1 akTHBHO CTHMYIHpPYET TUPPEPEHINPOBKY U
pa3BUTHE OJJOHTOOJIACTOB M UX KJIETOUHBIX (DYHKIHIA B
Buzie 00pa3oBaHUsl JIEHTHHOBOro Marpukca. Caton
J.C. ¢ coaBTopamu B 2005 roxny nccrieaoBaty BIUSHNE
UIIDP-1 wua passutie 3yGoB in Vitro. Pesymprars
MoKasajau, 4to o0pasnpl, obpadoranubie MIIDP-1,
MMEJH YBEJIMYCHHBIN BHEKJIETOUHBIH MaTPUKC 3MaJIA
[0 CpPaBHEHHWIO C KOHTPOJBHBIMH oOpa3znamu. OTo
nmokasbiBaet, uto npu Hammduu UIIDOP-1 wabmogaer-
Csl yBEJIMUCHHWE NPOIYKIUHM SMallll M JEHTHHA, I10]I-
YyepKuBas 1moJioxurensHoe BiusiHue MITOP-1 Ha 06-
pasoBanue 3manu u neHtuHa [19, ¢ 123-129]. 'opmon
poCTa, pelenTop ropMoHa pocTa U CBS3BIBAIOLIMI
Oerrok OBLTH OOHAPYKEHBI B KIIETKax 3yOHOTO JMHTe-
JUSL 1 ME3CHXHMMBI Ha cTaanu 3yOHOH mouku. Ha cra-
JIMM KOJITa4yKa OJIOHTOTeHEe3a MHOTOYHMCIICHHBIC KIIET-
KM, KaK B DIUTENIHMH 3y0a, TaK 1 B ME3CHXUME OBbLIH
CHJIbHO MMMYHOPEaKTHBHbI B OTHOILIEHHU T'OPMOHA
pocTa, ero cmsi3pIBarolero Oenka u perenrtopa. Ha
CTaJMU KOJIOKOJIA BCE TPHU OejKa OBbUIN JIOKaJTM30BaHbI
B anuTenuu 3y6a, auddepeHunpyst Me3eHXUMalIbHbIC
KJIETKH, oOpalleHHbIe K SMUTENNATBHO-
ME3CHXMMaJIbHOM TpaHMle, mpeoJoHToONacTaM |

OJIOHTOOJIaCTaM, 00pa3yIOMIMM JICHTHH. DTO TOBOPHUT
0 TOM, YTO COMAaTOTPOITHBII FOPMOH y4acTBYET B pe-
Tysiud OPMHUPOBAHUS SMAIEBOTO OpraHa M 3yOHO-
TO COCOYKa, KOTOpbIe HEOOXOAUMBI I 00pa30BaHUs
SMadM M JeHTHHA coorBeTcTBeHHOo [20,c 131-143].
ABTOpamu OBIIO IIPOBEJECHO CIIE OJHO MCCICIOBAHNE
JUISL OLICHKW BiMsiHUSI ropmoHa pocta U UIIDP-1 na
OJIOHTOTEHE3 Ha CTaJuu KoJiokosa. B cpeny, rae
HaXOJMJIMCh 3a4aTKU IEPBBIX MOJSPOB 16-IHEBHBIX
SMOPHUOHOB MbIlIeH, J00aBiIsUIN PEKOMOMHAHTHBIN
TOPMOH pocTa. 3a4yaTKu 3y0oB, 00paboTaHHBIE coMa-
TOTPONHBIM TOPMOHOM, HMMEJIH IOBBIIICHHBIE MHTO-
THUYECKHE MHIEKCHI 00Jice BBICOKYIO IUIOTHOCTH KIe-
TOK B 3yOHBIX COCOYKaX, a HaWOOINbIIAs CTEICHb
muddepeHINPOBKH U OONBIINEe 0OBbEMHBIC HI3MECHEHUS
HaOmomamch B 3adaTtkax, oOpaboranHbix MITDP-1.
Kpome Toro, ropmon pocra u UIIOP-I unaynupyror
MPOAYKINIO MOpdoreHeTrmdeckoro o6enka 2 u 4 (BMP-
2, BMP-4) Bnusis Ha auddepeHrpoBKy ogoHTOOMNa-
CTOB, a TaKke oOpa3oBanue NeHTHHA. COMaTOTPOIUH
MOXET OBITh OOHAPYKEH yKe Ha CTaJuu 3ayarka [21,
€.40]. Takum oOpa3oM, FOPMOH POCTa MOXKET OBITh
OoCHOBHBIM perynsaropom UIIDP-I Ha paHHUX cTaauax
pasButust 3yOoB. Taxke OBLIIO OTMEUEHO BIMSHHE
TOPMOHA POCTa Ha KJIETOYHBIN neMeHT. McciaenoBanne
MIPOBOAMIIOCH Ha JEKAJbLIIMHUPOBAHHBIX MEPBBIX MO-
Jsipax HIDKHEH YeFOCTH Y MBIMIEH C M30BITKOM Trop-
MOHa pPOCTa M y KapJIMKOBBIX MBIIIEH C Ae(UIHTOM
COMAaTOTPONHOTO TopMOHA. KIeTOWYHBIH  LEMEHT
yMeHbIIuIcs ouTH B 10 pa3 y Mblei ¢ aedpuuntom
FOPMOHA POCTa M YBEJIMUMWIICS B JIBA pa3a y MBIIIEH C
U30BITKOM TOpMOHa pocta [22, ¢ 114-121][23,c 35-
39].

Symons A.L., Seymour G.J. B 2000 roay moka3sa-
JIM, 4YTO HWMMYHOPEAKTHBHOCTH perentopa NIIDP-1
MIPUCYTCTBYET BO BpEMs CO3PEBaHUSI aMeJ00JIacToB.
Takum oOpa3om, 3TO yka3eiBaeT Ha 10, yTo UIIDP-1
y4acTBYeT BO Bpemsi amenorenesa [24, ¢ 123-131].
HexoTopble uccienoBaresin OTMEYAIOT, YTO IIPH HUM-
MYHOLMTOXHYHYECKOM aHAIM3E JIOKAIN3ANN peLer-
TOPOB TOPMOHa pOCTa OHHM HE BBIBISIOTCS BO BHYT-
PEHHUX DIUTEIHATBHBIX KJIETKax 3Mald J0 TeX MHop,
NOKa He mpou3oiiner auddepeHnupoBka B Npeame-
nobnacTel U amenobnactel. IlokasaHo, 94To perentop
TOPMOHA POCTa CBA3aH CO CTUMYJIIMEN mponndepa-
LMK MPeaMeodJacToB TOpMOHOM pocra [24, ¢ 121-
125]. Takum 00pa3oM, MOKHO 3aKIFOYUTH, YTO TOP-
MOH pOCTa WIpaeT ONpE/eNICHHYI0O POJIb B Pa3BUTHH
3yOOB, B YacCTHOCTH, Ha CTaaMsAX 3yOHOro 3auarka,
amesioreHesa M JICHTHHOTeHe3a. TeM He MeHee, HeoO-
XO/ZIMMO MPOBECTH JIONOJTHUTEIbHBIE HCCIIeIOBAHMS,
4YTOOBI YETKO MOKa3aTh POJb TOPMOHA pocTa B 3y0ax
YeJoBeKa BO BpeMsi €ro Pa3BHUTHS, B Ipe- W MOCTHA-
TaJbHBIN TEPUO/I.

Takum 00pa3om, aHaIM3 W3YyYSHHOW HAMH JIHTeE-
patypbl MOKa3bIBaeT YPE3BbIUAHYI0 BaXKHOCTh U aK-
TyaJbHOCTh PACCMAaTPHBAEMOTO BOIIPOCA, a TAKXKE €ro
MIPaKTUYIECKyI0 3HadYuMocTh. Ilpomecc omoHTOreHe3a
U THCTOT€He3a TKaHel 3y0a clIoKeH U UMEEeT MYJIbTH-
(axTopuanbHy0 peryisinuio. B Toxe Bpems Oonbiuast
poJb B peryisinun GOpMUPOBaHUs TKaHeW 3yba mpwu-
HAJUIKUT TOPMOHY pOCTa, 3TO HOATBEPKIACTCS
HaJIMYUeM IyOJMKauuii 1o 3TOMYy BOIPOCY, HO B OC-
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HOBHOM 3TO PE3YJIbTAThl 3KCIICPUMEHTAIBHBIX PadoT,
B CBSI3U C 4YeM KIMHWYECKHE MPOSBICHHUSA B IMOJOCTH
pTa y HalMEHTOB C HEAOCTATOYHOCTHIO MM M30BITOY-
HOCTBIO TPOIYKIIMH COMAaTOTPOITHOTO TOPMOHA OYEHb
MHTEPECHBI U TPEOYIOT AadbHEHIIIEr0 H3yIeHHA.
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Abstract

Giant OTR tires (GOTR) are not made in Russia. The annual import of only 33.00R51 tires, which are the
most common in Russia, costs the country more than 10 billion rubles. The article considers a modular method
of GOTR tire production in two stages. The first stage — a GOTR manufacturing factory produces "modules" i.e.
incomplete tire blanks without tread, not fully vulcanized in a "smooth" mold without its working surface
engraving. The second stage — a Russian tire repair/retreading factory, located closely to GOTR tires
consumers accomplishes, complete assembly and vulcanization of modular tires in the serial segmented
mold or with a modified moldless method used by tire repair/retreading plants. With minimum capital
expenditures, the proposed method will raise tire uniformity, efficiency and repairability, will reduce the cost of
tires at mining enterprises and their import dependence; improve environmental safety of production; it will
contribute to the full utilization of existing capacities, the creation of additional jobs, improvement of the
technical and economic performance of tire manufacturers and consumers.

AHHOTAIUS

CeepxkpynHorabaputasie muHbl (CKI'HI) B Poccun He m3rorasnuBatoT. imnopt muH Tonsko 33.00R51,
Hanbounee pacrpocTpan€HHBIX B Poccun, exxeroqHo ooxoaurcs crpane 6onee 10 mipa. pyo. B crarse paccmor-
peH MoaynbHbI croco6 mpousBoactea CI'II B nBa srama. [lepswiii sman — Ha 3aBoje-usrotosurene CKI'TL:
H3IrOTOBAT «MOAYJIN» — HE IMOJHBIC 3arOTOBKU HINH 663 MPOTEKTOpPA, HE MOJTHOCTHIO BYJIKAHU30BAHHBIC B «TJ1ad-
Koit» mpecchopme 0e3 rpaBUPOBKU paboueii MoBepXxHOCTH. Bmopoii sman — B Poccun Ha 11IP3, npubnmxeHHOM
k norpeburemnsim CKI'ILL: 3aBepiiaT cOOpKy M ByJIKaHHW3AIMIO MOAYJBHBIX IIMH B CEPUIHON CEKTOPHOM mpecc-
(dhopme i MoUpHUIMPOBaHHBIM Oec(hopMOBBIM MeToI0M, mpuMensiembiMu LIP3, TIpemioxenHslit ciocob npu
MUHUMAJIBHBIX KalHWTaJIOBJIOXCHHUAX IMO3BOJIUT IMOBBICUTH OAHOPOJHOCTD, pa6OTOCHOCO6HOCTL, PEMOHTONIPU-
TOJHOCTb IIMH, CHU3UTh 3aTPaThl HA IIHMHbI TOPHOPYIHBIX IPEANPUATHNH U UX UMIIOPTO3aBUCUMOCTD; YIYYIIHUT
HKOJIOTHYECKYI0 0€30I1aCHOCTh MPOU3BOACTBA; OyIET CIOCOOCTBOBATH IOJHOM 3arpy3Ke MMEIOIIUXCS MOIIHO-
CTCI‘/II, CO3JJaHHUIO NOIIOJIHUTCIIBHBIX pa60q1/1x MCCT, IIOBBINICHHUIO TCXHUKO-DKOHOMHYCCKHUX nokasatejieli u3roTo-
BUTEJIEH U TIOTpeOUTENeH IIHH.

Keywords: Modular tire. Modular two-stage production. Tire non-uniformity. Diffusion of gaseous
substances from tire. Slick (smooth) mold. Tire delivery to consumers. Efficiency of modular tires for their
producers and consumers.

KuioueBble ciaoBa: MoaynbHas muHa. MoAyIbHOE IBYXdTamHOE MPOU3BOJCTBO. HEOMHOPOMHOCTH IIIUH.
Juddy3us razoobpasHbix BelnecTB u3 muHbL [nmaakas npeccopma. JoctaBka mmH motpedutensm. Dddek-
TUBHOCTh MOAYJIBHBIX IITHH UIS MX IPOU3BOAMUTENEH U MOTpeOUTEIeH.

1.BBoaHast yacthb
PaznuuaroT BE KaTEropu KPYyIMHOraOapUTHBIX
ABTOMOOWJIbHBIX HIMH JJIsI KAPhEPHBIX aBTOCAMOCBA-
noB: kymHorabaputasle muHbl (K[II) 18.00-25,
21.00R35, 24.00R33 mns caMoCBaliOB TPy30IMOIBEM-
HOCTBIO OT 30 10 55 TOHH, ¥ MIMHBI CBEPXKPYIHOTA-
6apuraeie (CKT'LI) 27.00R49, 33.00R51, 40.00R57,

46/90R57, 59/80R63, 60/80R63 — i caMocBalOB
rpy30n016EMHOCTEIO OT 90 10 400 TOHH.

B OCIEAHNE TOABI HA MUPOBOM IIIMHHOM PBIHKE
crioxwmics ycroiausbeiit nepumur CKI'II. B cratse B
kadecTBe npumepa paccmatpuBarotces CKTI cpemne-
ro pasmepa 33.00R51, nambosee BocTpeOOBaHHBIC
MPaKTUKOHM. B BHJE 3TalOHA MPUHATA dTa MIMHA Tpe-
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MuyM Openma (kommanunu Bridgestone), namboiee
pacnpocTtpanénnas B Poccun.

CKTI'III B Poccun He mirotaBnmBaioT. PacTymyio
MOTPEOHOCTh ~ OTEYECTBEHHBIX  MNpEennpuaTaii (B
MEepPBYI0 OuYepeib TOPHOPYIAHOW MPOMBIIIICHHOCTH,
JOOBIYHM MCKOMAEMBIX OTKPBHITBIM CIIOCOOOM) YAOBIIE-
tBOpsitoT moctaBkaMu CKI'L pamnanbHBIX KOHCTPYK-
Ui BEIYIIMX MHPOBBIX IIMHHBIX  KOMITAHHIA-
MonononucToB: Bridgestone, Michelin, Goodyear.
CTOMMOCTh 3THX IIHMH, BKJIIOYasl TAMOXKCHHBIC PacXo-
JIbI, UpE3BBIYAMHO BBICOKas. [[eHa kak o1 TpeBbImaeT
LIEHy JIETKOBOTO aBTOMOOWJISI CpPEAHEH MOIIHOCTH,
Hamnpumep, nena munsl 33.00R51, npunsToit sTano-
HOM, — 1320 THIC. pY0. 3aTpaTel Ha CKI'1I, Hapsamy c
TOIUIMBOM, SIBISIFOTCSI HAaUOOJIee PACXOTHBIMU CTAThSI-
MH IIPU IKCIUTyaTalluH CHeIUAIbHON TeXHUKH (BTOpast
CTaThsl B OIOMKETE TOPHOMOOBIBAIOIIETO MPEINPHs-
tusi). Exeromwerit ummopt mmH 33.00R51 (oxomo
8000 mrT./r.) obxomutcs crpane 6onee 10 mupa. pyo.
Menee noporue KpynHOraOapuTHBIE HIMHBI APYTHX
MPOU3BOJUTENEH U3 TO/Ia B TOJ TEPSIIOT CBOU MO3ULIUH
B Poccuu m3-3a, OTHOCHTENIBHO, HEOOBIINX TPOOECTOB

[1].

OpHa W3 TPUYHMH CHIDKCHUS SKCIUTyaTaI[HOHHON
nonroseuynoctu CKI'III — wmx HemocTraTo4dHas OJIHO-
pomHOCTh. [Ipy M3rOTOBICHUHN IMUHBI TPAJAUITHOHHBIM
crocoboM Bo BpeMsi e€ BYJIKaHHM3AaIUU B TIPOIECCE
(hopMupoBaHHs PHCYHKa OETOBOI JOPOXKKH TPOTEK-
TOpHAsI Pe3MHOBAs CMECh 3aTCKACT B YIIIyOJICHHS Tpa-

a)

BHPOBKM pabodell TOBEPXHOCTH Ipecc-GOpMbI |
YBIICKA€T PE3MHOBYIO CMECh MOAKAHABOYHOTO CIIOS,
Hapymasi CTaOIIFHOCTh €0 TOJIIWHBI BIOIH Mpodu-
751 mHEL. OCOOCHHO y IIHH € TIyOOKHM, pacuieHEH-
HBIM PUCYHKOM MPOTEKTOpa. Y pagHanbHBIX IIMH C
TaKNUM PHCYHKOM BO3MOXKHO CMEIICHHE HUTEH Kopaa
Opekepa, moabéM ero KpoMok (pucyHok la). B pe-
3yJIbTaTe HapyIIaeTCsl OJHOPOJHOCTH IIWHBI, MAJAI0T
e€ OSKCIUTyaTallMOHHBIE CBOMCTBA, JIOJITOBEYHOCTH U
PEMOHTOIIPUTOTHOCTE. HeoTHOpOIHOCTh IIMHBI CIIO-
COOCTBYET BO3ZHMKHOBEHHUIO JIOKAJIBHBIX OYaroB IIO-
BBILIEHHOTO TEIUI000pa3oBaHusl M €€ pa3pylleHHUs.
OTO0 0COOEHHO OMAcHO A BBICOKO HArpyKEHHBIX
KPYHHOTaOapUTHBIX IIWH, CKJIOHHBIX K IEPErPEBY 10
TEMIIEPATYPHI BbIILIE KPUTUUECKOU. TEIIo0TBO OT UX
BHYTPEHHHX CJIOEB KpaifHe OrpaHWYCH, BCICICTBHE
OOJIBIIION TOJIIIMHBI CTEHOK IIMHBI U e¢ Macchl (oT 1,3
0 5 TOHH), 00YCIOBICHHOW OOJBIION CIOHHOCTHIO
Kapkaca U Opekepa (BBIICPKUBAIOLINX HAarpy3KH OT
18 no 63 ToHH) M TskENBIM mpoTekTopoM (30-40%
BCEl MaccChl IIUHBI).

Bosnbiast ToNIMHA MOKPOBHOM PE3UHBI KPYITHO-
rabapuTHBIX IIHH, 0COOEHHO, B IJIEUEBOM 30HE, pe-
IATCTBYEeT BBIXOAY (muddy3mn) ra3000pa3HBIX Be-
IIECTB — BO3AyXa, 3aXBaUCHHOTO NPH COOPKE IIHHBI,
MIapOB PACTBOPUTEISI KJISsI, HE YCIIEBIINX YJICTYUUTb-
Csl, BOJISTHBIX IIAPOB ¥ ra30B, 00Pa3yIoIUXCs BO BPeMsI
BYJIKaHMU3AIMH, — SIBJIIOIINXCS MPUYNHON BHYTpCH-
HUX Ae(eKToB (Imy3bIpel, pacCIOeHHH, TOPUCTOCTH).

Pucynox 1 - Cpeswi ceputinoii (a) u mooyavrotl (6) wun: 1- 6ecosas dopoicka npomexkmopa,
2 — nookanasounwlii caou (u3 6enou pesunst); 3 - 6pexep; 4 — kapkac

B Poccun Obutm co3paHBl COBPEMEHHBIE MPE-
NPUATHS TT0 BOCCTAHOBUTEIHHOMY PEMOHTY KpYITHO-
rabapuTHBIX MHH (OPMOBEIM U 6ecHOPMOBBIM (TOpPS-
YMM M XOJIOJHBIM) criocobamu [2]:

— «IloBomxkckas mmmuHasg Komnanuns» (ITILIK) B
Camapckoii obsactu — (hopMOBO# €CIIOCOO BOCCTaHOB-
JICHUs C BYJIKAaHM3allMEeH IIMHBI B CEKTOPHOM mpecc-
(opme, Kak B IPOU3BOJICTBE HOBBIX IIHH;

— Kowmmanusa «QxompomcepBuc» B Kemepos-
CKOM 00J1acTH — BOCCTaHABIMBAET KPYITHOTa0apHUTHBIE
MIMHBI 6€C(hOPMOBEIM «TOPSIMM» CHOCOOOM C HAJIO-
KEHUEM IIPOTEKTOPA HABUBKOW Y3KOH JIEHTBI PE3UHO-
BOW cMecH, BYJIKaHU3alMeH B aBTOKJIABE W IOCIENy-
I011Ieil Hape3KoH pUCYHKA IIPOTEKTOPa;

— 00O «Perpeiinunar Texnonomxu CepBuc»
(PTC) B Jlennnrpanckoii 061acTu — BOCCTaHABIMBACT

IIMHEL  0E€CPOPMOBBIM  «XOJOIHBIM» CIIOCOOOM C
HAJIO)KEHUEM BYJIKAHH30BAaHHBIX CEKTOPOB MPOTEKTO-
pa meromom «Rosler». Omgnako, CKI'l, BoccTaHOB-
JICHHBIE 3TUM METOJIOM, B 3apyOeKHOW M POCCHHCKON
MIPAKTUKE HE HAIIM NPUMEHEHUS B TSKENBIX YCIOBU-
SIX TOPHOJOOBIBAIOLIMX TpeanpusaTuii [1].

W3-3a TpynHOCcTEH cOOpa pPEMOHTOIPHUIOIHBIX
KpyIMHOTaOapUTHBIX IIUH CO3JaHHBIE MOIIHOCTH IIO
WX BOCCTAaHOBJICHHUIO HCIIOJB3YIOTCS Hed(h(HEKTUBHO,
MeHee, yeM Ha 40% [1].

[IpeomoneTs ykazaHHBIE TPYAHOCTH M HEIOCTAT-
ku, cHm3uTh 3arparsl Ha CKI'II mx mortpeburenei,
YCTPaHUTh HMMIOPTO3aBUCHUMOCTb IOCJIEIHHUX MO3BO-
JIUT «MOJYJIBHOE» MPOU3BOJCTBO LIMH, IMOJPOOHO
n3yuaBuieecs B HUM mmHHON nmpomeinieHHOCTH. B
T.4. CrIoco0 «JIBYXCTaJMiHOW COOPKM U BYJIKaHHM3a-
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un ey [3,4]: cHadaza cOOMPAIOT M BYJIKAHU3YIOT B
«rIaaKoi» mpecc-popme (¢ HErpaBUPOBaHHON pado-
4yel MOBEPXHOCTHIO) HE IIOJIHYIO 3aTOTOBKY IIMHBI —
0e3 MPOTEeKTOpa, C YMEHBIICHHON TOJIIMHOMN IMOIIKa-
HAaBOYHOTO CJOS W OOKOBHH — «MOZIYJNb», a 3a-
TEM MOJHOCThIO COOpaHHYI0 INMHY BYIKaHH3YIOT B
CepHifHOH ceKTOpHOI npecc-popme. B neproii craann
UCKIIIOUAeTCA yKa3aHHOE BBIIIE TEUCHUE PE3UHOBOM
CMECH BO BpeMs BYJKaHM3AIMH, OOJEryaeTcs «BbI-
XO0J» Ta30B uyepe3 TOHKUH CION NMOKPOBHON PE3UHBI.
Bce KOHCTPYKTHBHBIE 3JEMEHTHI IIHHBI (UKCUPYIOT-
Csl B 33JIaHHOM TIpH COOpKE MOJIOKEHHH, KOTOpPOE He
M3MEHSCTCSA M B MPOLIECCE BTOPOH CTAIUN MPOU3BOJI-
CTBa MOJIyJIbHOM IHHBI (PUCYHOK 16).

B pesynbrare momy4aroT IIMHY C HNOBBIIEHHON
OJTHOPOJHOCTBIO, XOPOIIMMHU  SKCIIIyaTal[HOHHBIMHU
Ka4eCcTBaMH M BBICOKOH PEMOHTONPUTOJHOCTBIO [3,
4].

B HacTosIIel cTaThe paccMaTPHUBAIOTCS OCOOCH-
HOCTH TEXHOJIOTMYECKOTro IIpoliecca IMPOU3BOJCTBA
moayneHbIX CKI'I, ux addekruBHOCTH A1 M3rOTO-
BUTEJICH U MOTpeOUTENCH, MOPSIOK U YCIOBHS dKCIIe-
pPUMEHTAIILHOI NPOBEPKU AP HEKTUBHOCTU MOYIIEHO-
T'O IIPOU3BOICTBA.

[IpencraBnsiercsi HaMMeHee 3aTpPaTHBIA CIIOCOO
M3TOTOBJICHHUS ONBITHBIX MOIYJIGHBIX IIMH B J[BA ATAma
[3, 4]:

— NepBbIii 3TaN — U3TOTOBJICHUE «MOIYIIST», HA
IIMHHOM 3aBOJIE- W3TOTOBHUTEINIC CPABHUTEIHHO JElIE-
BbIx CKI'II pagmansHO#t koHCTpyKuuu (B Kutae, Vn-
mun, bemopyccum), Hampumep, Ha 3aBoge OAO
«benllluna», muasl 33.00R51 kotoporo mpu I1eHe
noutn Ha 40% MeHbIIe IeHbI dTanoHa (Tabnuma 2),
HUMEIOT OrpaHuYeHHbIN cOBIT B Poccui [1];

— BTOPO# 3Tam — H3TOTOBJICHUE MOAYJIBHON
MUHBI Ha mmHOpeMoHTHOM 3aBoze (IIIP3) B Poccuw,
BOCCTAHABIIMBAIOIINM KPYITHOTa0apUTHBIE INUHBI M
npuOImkeHHOM K oTpedutemssm CKITLIL

Takum ob6pasom, OyayTr mmmoprupoBaTth B Poc-
CHIO HE TOTOBBIE MIMHBI, @ UX 3arOTOBKH — MOITy(had-
PHUKaThl «MOIYJH») NPH HYJICBOW TaMOXXEHHOW IO-
nutiHe. M3roroBiieHue u3 3Toro noydadpukara cod-
CTBEHHO MOJYJIbHOW IIUHBI B Poccun 0HOBpEMEHHO
¢ noBeimenneMm kadecta CKI'II Oynmer crocoOCTBO-
BaTh WX MMIIOPTO3aMEIICHHUIO (C MOCTETIEHHBIM Iepe-
XOJIOM K TOJHOMY OTEYECTBEHHOMY IIPOHM3BOJCTBY

CKT'I), 3arpy3ke MMEIOIIUXCS MOITHOCTEH, co3la-
HUIO JOMOJHUTENBHBIX Pab04YNX MECT, CyIIECTBEHHO-
MYy CHI)KEHHIO 3aTpaT Ha JOCTaBKY IINH MOTPEOUTEITIO
(Tabnmua 3).

2.0c00eHHOCTH OMBITHOT0 MOIYJBHOr0 MpO-
m3oacrea CKI'IIl B nBa srana.

2.1. H320moenenue onvimHBIX «MOOyAeil» Ha
wiunHOM 3aeode-uzcomosumene CKI'II. 1vuHHBIN
3aBoJ (1LI3) M3roToBUT MOAYJIH 1O MPHHATON TEXHO-
JIOTHU CEpUITHOTO TPOU3BOJCTBA KPYITHOTaO0ApHUTHBIX
muH [5] ¢ MCHONb30BaHUEM HMEIOIIErocs IITaTHOTO
KOMIUIEKTa 000py10BaHMs, JOIOIHEHHOTO «IJIAJKOI»
mpecchopMor Uil ByNKaHW3auu Momyis. [Ipecc-
(opMa HECEKTOpHasI C SKBaTOPHUAIBHBIM Pa3bEMOM U
HE TPaBUPOBAHHOW paboueill TOBEPXHOCTHIO COOTBET-
cTBytomiero npoduisi. CTOMMOCTh TaKuX Impecc-hopM
1 X 00CITyXKMBaHMA, IO MEHBIIIEH Mepe, BABOE HIXKE,
YeM CEKTOPHBIX Ipecc-(hopM, IPUMEHAEMBIX B TPAIH-
[UOHHO# TexHosoruu [1,6].

Uzrotosnennsiit 1113 «Momymnb» comepKUT Bce
3JIEMEHTHI IIUHBI, KpoMe OeroBOif YacTH MPOTEKTOPA,
MIPUMEPHO, MOJIOBUHBI TOJTIIWMHBI OOKOBHMH H IIoaAKaHa-
BOYHOTO CJI0S, KOTOPBIE COCTaBIAIOT okojo 40% mac-
CBI KpymHOTabapuTHO! muHE (Tabmuma 1). Jons cto-
UMOCTH YKa3aHHBIX PE3HH, 0€3 KOTOPBIX H3rOTaBIH-
BalOT MOIYJIH, cocTaBisgeT npumepHo 30% croumoctu
HOBBIX CEpUIHBIX IIKH [6].

OCyIIECTBIAIOT HE TIOJHYIO  BYJIKAaHH3AIHIO
BHYTPEHHHX CJIOEB MOAYs. MI3BECTHO, UTO LI MOIy-
YeHHUS MOHOJIUTHOTO PE3HMHOBOrO M3Jenus 0e3 mop
CTENEHb €ro ByJKaHU3alMKU B mpecc-hopme mpu He-
00X0IMMOM JaBJICHUH IOJDKHA OBbITh B Tpeaesax 30-
40% ontumyma [2, ¢. 477; 5, ¢. 353]. Kpome Toro,
HOCKOJIbKY NEPUOJ] HarpeBaHHsl 3aTOTOBKH 10 HY>KHOM
TeMIepaTyphl (OCHOBHAS JIOJISI pEXKUMa BYJIKaHU3AIUN
CKTI'll) mpomopuuoHaJeH Macce H3IeNus, MpPOJIOi-
KHUTEIPHOCTh HOABYJIKAHM3ALMKM MOIYNS B 2-3 pasza
KOpoYe pexuMa BYJIKaHW3ALMH CEPUHHON MIMHBI (1a-
e TIPH TTOJyTOPHOM 3arace BPEMEHH €ro BYJIKAaHHM3a-
UM TT0-CPAaBHEHUIO C HEOOXOAWMBIM PAacCU€THBIM pe-
xuMoM). COOTBETCTBEHHO, OoJiee YeM BJIBOE CHHXKa-
IOTCS pacxo/sl SHEPTOHOCHUTENEH,
BYJIKaHU3AIIMOHHBIX TUadparM U Jp. pacXOHBIX Ma-
TEpHaJIOB.

Tabmunal
Macca NOKpOBHOH pe3uHbl KPYyITHOTa0apUTHBIX IHH [6].
00603HaYeHUE IHHBI 24.00R35 27.00R49 33.00R51
Macca HIMHEL, KT. 785 1358 2214
Gerosas 4acThb 207,6 382,3 618,8
Macca NOKpOBHOM PE3UHBI IITUHBI, KT MMOIKaHABOYHBIN CIIOH 89,9 81,2 128,9
OOKOBHMHA 103,5 183,6 392,9
Macca 6eroBoii yactu HpOTeKTOI6)a ILTIOC Y2 304.3 5147 8797
MAacChI TOJAKAHABOYHOTO CJI0ST U OOKOBHH, KT.
(% OT Macchl IIHMHBI) (38,8) (37.9) (39.7)

IIpumeyanue: pacuéT MPON3BOANTCS I BapHAHTA U3TOTOBICHHUS MOAYJIBHBIX IIHUH (POPMOBBIM CIIOCOOOM BYJI-
KaHm3anuu. B ciydae 6echopMoBOTO crocoba MOIYIh M3TOTABIMBAIOT C MOJHONPODUIHHBIMA OOKOBHHAMU,
MapKHPOBAaHHBIMU cOTIacHO TY Ha ONBITHBIC MOIYJIbHBIC IIUHEL.
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BMmecte ¢ Tem, mpu 3TOM CTENEHb ByJIKaHU3ALUU
Hapy>KHOW M BHYTPEHHEW MOBEPXHOCTEW MOMYJS T10-
CTHTAIOT onTUMyMa. HapyxHas MOBEpXHOCTb MOMIYIIS
MPUTOAHA JUII MEXaHHIeCKOH oOpaboTKM mpH H3ro-
TOBIICHNH MoxaynbHOW mmHE B IIIP3, a BymkaHm30-
BAaHHBbIM BHYTPEHHUI CJIOH IIO3BOJIAECT IIPUMEHATH
9KOHOMHUYHBIE OecopMoBOil U Oe3anadparMeHHBINH
(hopMOBO#i CIIOCOOBI ByJIKaHU3ALUH MOAYJIBHBIX LIKH.
OOecnieunBaeTcsi TPaHCIOPTAOEIHbHOCTE MOAYJsS Oe3
€r0 MOBPEXKICHHUS.

Uzrorosnennsie 1113 Momymu 1o Ha3BaHHBIM
BBIIIIE NPHYUHAM OYIYyT OTJIMYAThCS Ooliee BBICOKOM
OJTHOPOJIHOCTBIO U CTAOMIBHBIM KadeCTBOM IO CpPaB-
HEHUIO ¢ IIMHaMH, BblmyckaeMbiMu 1113 Tpamuumnon-
HBIM CIIOCOOOM; TMOHIIKAETCSl PUCK IIOSIBIICHHS BO
BpeMs BYyJIKaHW3AIlMM BHYTPEHHHX Ae(PEKTOB (pako-
BUH, PAacCIIOCHUH, MOPUCTOCTH U Ap.), BBI3BIBAEMBIX
ra3000pa3HBIMH BEIECTBAMH, KOTOPBIC JIETKO IH(-
(GYHIUPYIOT Yepe3 TOHKHH CIIOW MOKPOBHOW PE3HHEI
MOJyJISl; COKpAIafoTCsl IMPOM3BOJACTBEHHBIH Opak M
3apaThl Ha U3TOTOBJICHHE OTOPAKOBBIBAEMOM MPOJIYK-
K, e€ mnepepaboTKy; OOBEMBI BHIOpachIBAEMBIX B
aTMoc(epy BYJIKAHM3aLMOHHBIX M JIp. T'a30B YMEHb-
IIAIOTCS MPOMOPLHOHANBHO CHUKEHUIO Macchl MOAY-
JIS1 TIO CPABHEHUIO C CEPUIHHBIMU [ITMHAMHU.

13 nomxy4uT BO3MOKHOCTH BBITYCKaTh KPYITHBIE
MapTHH OJHOTHUITHBIX MOIYJIEH BMECTO MEJIKHX Iap-
THH pa3HBIX MOJIENCH CEpUIHBIX IINH, KOTOPBIE H3r0-
TOBAT Ha BTOPOM 3Tane NPOU3BOICTBA MOIYJIBHBIX
muH — B [IIP3. CymiecTBeHHO CHMXKAIOTCS 3aTpaThl Ha
nepeHanajky oOOpYyZOBaHMS C MOJEIM Ha MOJETb
M3roTaBIMBaeMbIX IUH. OOecrneunBaeTcsi CTaduIbHAS
LEHTpaJN30BaHHas nocTtaBka npoaykuuu 1113 Ha poc-
CHMCKHMI PBIHOK KpymHBIM mnoTpebutensm (IIP3) B
KOMIUIEKTE C MaTepHajaMH, IPUMEHSABIIUMUCST B
MPOU3BOJICTBE MOAYJIEH, HEOOXOIUMBIMHU JUIS 3aBep-
meHuss cCOOPKM MOIYJIBHON MMHBL. CMArdaroTest mpo-
OJIeMBI JIOTHCTHKH, COBITA ¥ XpaHEHUs] TOTOBOI IIpo-
JYKLUH.

IIpou3BoaCTBO MOIyJeH, HAPSAAY C OTMEYCHHBIM
YIIy4IIeHHEeM KauecTBa MPOIYKIHU U 3KOJIOTHYECKOMH
6e30MMacHOCTH,  TO3BOJUT  MOBBICHTH  TEXHHKO-
skoHOMHYeCKy0 dddekruBHocTs 3. C  yuérom
TOJBKO (haKTOPOB, CBSI3aHHBIX C YMEHBIIEHHEM MAacChl
Y PEXKNMOB BYJIKaHNU3AIMN MOMYJICH, 10 CPAaBHEHUIO C
CepUIHBIMY IIMHAMM, 3aTPaThl HA N3rOTOBJICHHE MO-
nqynei CKI'I ouenuBarorcs Ha ypoBHe 60% cTonmo-
CTH CEepUIHBIX IUH [6]. MOXHO 0KHIaTh, 4TO B IIPO-
M3BOJICTBEHHOI TIPakTHKE CE0ECTOMMOCTb MOJIyJeH
oyner menee 50%. Ilo pacuéram OAO «benlllunay
oxumaemast riena moayist 33.00R51 cocrasur 400 000
pyo6., mwin 48,5 % 1eHpl HOBOWM MIMHEI (Tabnuna 2), a
moyiist 27.00R49 — 262thic. py6. (47,6%) [1]

2.2. H32omoenenue onvtmHuovlx MOOYIbHbIX WUH
6 LIP3, océousuium 60ccmanogumenbHulii peMOHM

CKT1lI.

WzroroBneHne OMNBITHBIX MOIYIBHBIX IIHH —
HaJIO)KEHNE Ha MOAYJb momydeHHbIX oT I3 pe3nHo-
BBIX CMecel (IPOTEKTOPHOU, MPOCIOEYHOH, Opexep-
HOH, T0/IKaHABOYHOTO CJI0sI, OOKOBHMH) M BYJIKaHM3a-
U0 HHB — BeIONHAT B LIP3, mpubnmkeHHOM K
notpedutensim CKI'L, ¢ ucmons3oBaHreM nMeroIIe-
rocst 000pyJOBaHMS U MO €r0 TEXHOJIOTHH BOCCTAHOB-
nenns m3HomeHHoro nporekropa CKI'II ¢opmoBeiM,
6ecopMOBBIM TOPSYUM U (WIJTH) XOJIOAHBIM criocoba-
MH, OTIAMYAIOMIUMHUCS PSIIOM JOCTOMHCTB U HEIOCTAT-
KOoB [2].

Dopmosoii cnocod xapaxmepuszyemcs cieoyio-
WUMU OOCIMOUHCMEAMU:

— IIpH KCIOIb30BaHMH MocTaBimsieMslx 1113 mare-
pHaIoB, IPUMEHSIBIINXCS B CEPHHHOM IIPOU3BOACTBE,
1 ByJIKaHMW3AIMA MOJYJIBHON IIMHBI C BBICOKHM JaB-
neHueM mpeccoBanus (2MIla) B cexTopHOll mpecc-
(dopme, KaKk B IPOU3BOACTBE CEPUHHBIX ILUH, C IPABU-
POBKOI OOKOBHMH, HEOOXOIUMOH JUIs CTaHAApPTHOMN
MapKUPOBKH IIMHBI, MOJYJbHAs IIMHA CTAaHOBHUTCS
MPaKTUYECKH HE OTIMYMMON OT CEpUHHOM, a €€ dKc-
IUTyaTallMOHHBIE KAa4eCTBa M CPOK CIYXOBI OIICHHBA-
I0TCS PaBHBIMM M BBILIE 3TAJOHHBIX IIWH CEPUITHON
mogenu [3, 4];

— HH3KHE TaMO>KCHHBIE TOILIMHBI Ha TPUMEHS-
€MBIE€ «CHIPBIE» MMIIOPTHBIE PE3UHOBBIE cMecH — 5%
(kak 1 s «ropsdyero» GechopmMoBoro crocodba Boc-
CTAHOBJICHUS IITUH);

— ce0ecTonMOCTb | IIeHa BOCCTAHOBIICHUS IITH-
HBI BIBOE HIDKE, YeM HOBOM mIuHEI [1].

Heoocmamku, 6 cpaenenuu c bOecgopmosvim
cnocobom:

— 0oJiee BBICOKHE KAITUTATIOBIIOKCHUS;

— ACCOPTHMEHT  BOCCTAHABIMBAEMBIX  LIMH
OTpaHMYMBACTCS HAJTMYMEM Ha MPEANPUATHU CEKTOp-
HBIX Tpecc-hopM;

—  BBICOKasi CTOMMOCTb CEKTOPHBIX Ipecc-(hopM,
OoupIvie 3aTpaThl HA UX OOCITYKMBaHHE W 3aMEHY B
BYJIKaHA3aTOpax.

Becpopmosoit «eopauuity cnocobd omauyaemcs
caedyrowumyu 00CMOUHCMEAMU NO CDABHEHUIO ¢ pop-
MOBbIM:

— MCHBIIE KAaIllUTAJIOBIOXKEHUSI (M COOTBET-
CTBEHHO, aMOPTH3aLMOHHbIE OTUYHCIICHHS);

— DpaKTHYeCKH HEOTPaHWUYeH aCCOPTHMEHT
BOCCTaHABIIMBAEMBbIX ILIHH;

— BO3MOXKHOCTH OBICTPOTO HEPEXOAa C OJHOTO
THIopa3Mepa (MOJIeIH) INH Ha APYTOH;

— BO3MOXHOCTH  KOPPEKTHPOBKH  TOJIIIMHBI
HaKJIQIIBAEMOT0 MPOTEKTOpa M TIIyOMHBI pPUCYHKa
(mpu ero Hape3ke) B 3aBUCHMOCTH OT 3amaca paboTo-
CIIOCOOHOCTH KapKaca IIHHBI;

— CHM)KaeTCs OIACHOCTh IepPeBYJIKaHU3AINU
PE3MHBl B OCHOBAaHMU YIJIyOJEHHH PUCYHKA NPOTEK-
TOpa U e€ pacTpeCKUBaHHs BO BPEMsI SKCIUTyaTal1H;

— OousbInast ITPOM3BOAMTEIHHOCTh ABTOKJIABA,
110 CPaBHEHHIO C MHIVBHIYAJIbHBIM BYJIKaHU3aTOPOM,
IIPU OJIMHAKOBOM WX IIEHE, U COOTBETCTBEHHO, MEHb-
1Ie Y/IeNIbHasi CTOMMOCTh BYJIKAaHM3ALMH IIUHBI.

Heoocmamxku cnocoba:

— W3-3a HU3KOTO pPabodvero AaBJCHHS IIPECCO-
Banus B aBTokiaBe (0,6 Mlla), MeHbIIE MOHOJMT-
HOCTb PE3UHBI MPOTEKTOPA, IPOYHOCTh CBSA3U U U3HO-
COCTOMKOCTB IPOTEKTOpa — HUIKE;

— YBEJMYEHHBIH pacxoj IMPOTEKTOPHOW pe3H-
HOBOW CMECH U JIOTIOJHHUTENIbHbBIC 3aTpaThl HA YTHIIH-
3aIMI0 OTXOZ0B PE3UHbI, 00pa3yIoLIUXCcs MPU Hape3Ke
pHCYHKa MPOTEKTOPa;

— BHEUIHWH BUJ LIMH IOCJIE HAPE3KU PHCYHKa
Xy’Ke, YeM ILIUH BYJIKaHU30BaHHBIX B mpecc-hopme;

— OOKOBHHBI 3THM CIIOCOOOM, MPAKTHYECKH HE
BOCCTaHaBJIMBAIOT.

Becpopmosoit «xonoonwtity cnocod umeem cie-
oyiowue 00CMOUHCMBA (N0 CPABHEHUIO C «2OPAUUMY
becghopmoswbim cnocobom):

—  HCIIOJIb3YEMbIE CEKTOPHI MIPOTEKTOPA, BYJIKa-
HHU30BaHHBIE B IIpecc-()OpMax CIENUaNbHBIX MPECCOB
TIPH BBICOKOM JaBJICHUHW TipeccoBanus (6,0-8,0 MIla),
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MMEIOT KauyeCTBEHHBIH PUCYHOK OETOBOW JOPOXKKH,
BBICOKYIO MOHOJIUTHOCTb PE3UHBI U H3HOCOCTOHKOCTD.

K neoocmamxam cnocoba omunocames:

— BBICOKAasl CTOMMOCTh BYJIKAHH30BaHHBIX CEK-
topoB nporekTopoB CKI'I n nx mocraBku m3-3a py-
Oexa;

— aCCOPTHMEHT BOCCTAHOBJIEHHBIX IIIHUH Orpa-
HUYEH MOJICNIIMU MOCTaBJIIEMBIX CEKTOPOB MPOTEKTO-
PpoB;

— OOKOBHHBI 3THM CIIOCOOOM HE BOCCTaHABIIHU-
BAIOT;

— Oombmass TPyROEMKOCTh HPEIHU3NOHHOTO
HaJIOXKEHUsI CEKTOPOB IMPOTEKTOpa Ha KapKac BOCCTa-
HaBIMBaeMON IIMHBL [abapuThl KapkacoB cyIie-
CTBEHHO OTJIMYAIOTCA JApYr OT Apyra (Haxe IIUH Of-
HOUl Mozgenu [2, ¢.187, 188]), zarpynuss u mopoii,
UCKIIIOUYasi TOYHOE COBIAJICHUSI PUCYHKOB CTBIKYEMBIX
CEKTOpOB NpoTeKkTopa. B ciyyae HapymeHus Tpebo-
BaHMH MPEIM3NOHHON TEXHOJIOTHH COOPKH BO3HHKACT
PHCK PacXOXICHUS CTHIKOB CEKTOPOB B XOJI€ IKCILIY-
aTaiuy IUHEL. Kak oTMedanoch BBIIIE, BOCCTAHOB-
nernble 3tuM criocobom CKI'II He Hammm mpakTude-
CKOT'O IPUMEHEHUS B TSDKEIBIX YCIOBUSIX TOPHOI00BI-
BAIOIIMX NpennpusaTuii. B mponsBoacTBe MOIYIBHBIX
IIMH, B OTJIMYME OT BOCCTAaHOBUTEIHHOTO PEMOHTA,
3TOT HEJIOCTATOK MOKHO YCTPaHMUTh CTaHIapTU3aIen
(cormacoBaHmeM) pa3MepoB W MpoQwIIeH, TOCTaBIse-
Mbix IIP3 «monynei» u ByJKaHM30BAHHBIX CEKTOPOB

MIPOTEKTOpa, MX PHUCYHKOB. OJHAKO 3TO MOTpeOyeT
JOTIOJIHUTENbHBIX HHBECTUIIMN B pa3Mepax, HEIpHUeM-
JIEMBIX JUISl I3TOTOBJICHUS ONBITHBIX MOIYJIBHBIX IIHH.

2.2.1.0cobennocmu  mexuonozuu  npPou3e00-
CH18a ONBIMHBIX MOOYTbHBIX UWIUH

Ha pucyHnke 2 mpencraBiieHa TEXHOJOTHYECKas
cXeMa IPOU3BOJCTBA MOy IbHBIX IMH B 111P3:

B oTimune OT TEXHOJIOTMH BOCCTAHOBHTEIHHOTO
PEMOHTa IINH, UCKJIIOYAIOTCS WIIM COKPALIAIOTCS TPY-
JOEMKHE U HSHEPTOEMKHUE ONIEPALIUU, B TOM YHUCIIE:

— HCKIIOYEHBI COOp PEMOHTONPUTOTHBIX IIHH,
WX MOWKa, CyIlIKa U pa30paKkoBKa;

—  HCKIIOYEH PEMOHT MECTHBIX NOBpEXACHUN
(st CKI'HI Tpyno€MKOCTh COIYTCTBYIOIIEr0 PEMOH-
Ta MHOTOYMCIICHHBIX NOBpeXJIeHuil cocraniser 85-90
% ot obmell TPyIOEMKOCTH HX BOCCTAHOBJICHHA),
UCKJIIOYAETCS PacxXo]] MaTepHaloB Ha BBIIIOJIHEHHE
3TOW Omepanuy;

— Cpe3Ka OCTATKOB M3HOLIEHHOTO IPOTEKTOPa U
IepoxoBKa (0OBIYHO O CEpeArHBI ITOJKAaHABOYHOTO
cios 1 OOKOBHH) 3aMEHEHBI MEHEE 3aTPaTHOW TOHKOM,
0apxaTHOH MIEPOXOBKOI (3aUMCTKON) MOBEPXHOCTH
MTOKPOBHOM pe3nHBI MOAYJIS TIyOuHOM 10 1,5 MM, ipu
9TOM CYLIECTBEHHO CHMKAETCS 3arpsi3HEHHE OKpyxkKa-
IOIJ.[efI Cp€abl MIEPOXOBAJIbHBIMU I'a3aMU U MbUIBIO, I10-
CPaBHEHUIO C BOCCTAHOBHUTEJILHBIM PEMOHTOM.

HpuuumnnaIbHAs TEXHOAOI MYECKAN CXOME R OTOBRICHHS MOAVALNMX mne ua LIP3
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VY nemeBnseTcs MpoIecc ByJIKaHU3ALWN 110 CPaB-
HEHHUIO C BOCCTAHOBJIEHHEM IIUH: — COKPAIIAETCS pe-
JKMM BYJIKaHU3aIWU Ha JIOTIO CTETICHHM IOABYJIKaHH-
3alTHN BHYTPEHHUX CIIOEB MOXYJSI M, COOTBETCTBEH-
HO, 00BEM BBIACIAEMbIX BYJIKAHHU3aINOHHBIX Ta30B;

— CHIDKCH PHCK IIOSIBIICHUS PACCIIOCHUH U IPYTHX
nedexToB BO BpeMs ByJIKaHW3AIMU U3-3a N30BITOYHON
BJI&YKHOCTH KapKaca, CBOMCTBEHHOH H3HOILICHHBIM,
BOCCTAaHABJIMBAEMBIM IIMHAM, COOTBETCTBEHHO, CyIIe-
CTBEHHO YIPOILIAETCSI M Y/ACIIEBIISIETCS MPOLECC BYII-
KaHHU3alH, IepepadoTKH IPON3BOICTBEHHOTO OpaKa.

B pesynpraTe 1o cpaBHEHHIO C BOCCTAaHOBHTEIb-
HBIM PEMOHTOM, IPHMEPHO, BJABOE YMEHBIIAIOTCS
CcOOCTBeHHBIE TexHOJormdeckue 3atparel [IIP3 Ha
TIPOM3BOJICTBO MOAYIJIBHBIX IIHMH (0e3 3aTpar Ha Mare-
pHaIkl), COCTABISAIOMNE B CEOECTONMOCTH BOCCTAHOB-
neans CKI'TI 20-25% oT cTomMOCTH MaTepHuaios [2,
€.588]. Pa3smep COOCTBEHHBIX TEXHOJOTHYECKHX 3a-
tpat IIP3 Ha mpoM3BOACTBO MOAYJNbHBIX HIMH (3c)
omnpezensercs BeipaxkenueM (1), cocrasisier 1/8 yactp
CTOMMOCTH MaTepHaJIOB:

3ce=Imxk:f=Im:8 1)

ede: Ilm — cmoumocmes mamepuanos, 6 OAHHOM

npumepe Lm=139 moic.py6. (mabauya 2, nyHkm
3.1.2),

K — omHowenue cob6cmeeHHbIX MeXHONOSUYECKUX
sampam LIP3 k cmoumocmu mamepuanos, K = 0.25,

f — coxpawenue 6060oe cob6cmeennvix mexHono-
euueckux 3ampam LIP3 na npousgo0cmeo mooynvHbIx
CKT'Lll no-cpagnenulo ¢ ux 60CCMAHOBUMENbHbIM
pemonmonm, f=2.

[oBpImaeTcs 3xoI0ruyecKast 6e30MacHOCTb IPo-
W3BOJICTBA: CHIDKAIOTCS OTXOMBI, 3arpsA3HEHHE OKPY-
JKaroIed cpeasl Ha OCHOBHBIX €XHOJOTMYECKHX OTIe-
pauusix, B T.4. OTOPAaKOBaHHBIMH HIMHAMH C 3KCILTya-
TaroHHBIME Jedekramu (00brgHO 10 30% 00BEMa
MIPOM3BOJICTBA BOCCTAHOBIICHHEIX IWH Ha [1IP3).

CymecTBeHHass 0COOCHHOCTh TEXHOJIOTHYECKOTO
nporecca MPOU3BOACTBA MOJYJIBHBIX IIMH — BBINOJN-
HEHHUEe oIepanuy 0Ope3NHUBAHUS TIOBEPXHOCTH MOIY-
JIsI HETIOCPEJICTBEHHO TIociie e€ MeXaHW4ecKon obOpa-
OOTKM — «3a4HUCTKH» aOpa3sUBHBIM HHCTPYMEHTOM
(«bapxaTHOI1» MEPOXOBKH).

VYka3zaHHas «3a4MCTKa» MOIyJsS (HapaLy ¢ yaa-
JICHUEM C €ro MOBEPXHOCTH OKHCIICHHOH IUIEHKH, 00-
pasymomieiics B Hepuoj IMocie €ro M3rOTOBICHHS, U
CO3JJaHMEM Pa3BUTOTO MHKpopesbeda MOBEPXHOCTH
MOJIyJIsl, TTOBBIIIAIONIETO IO KOHTAKTa C HaKJIa-
JIBIBAEMOW PE3UHOBOW CMECHIO) MHHUIMUPYET 00pa30-
BaHME XMMHWYECKH AKTUBHBIX IIEHTPOB — CBOOOIHBIX
paavKajIoB MOJIEKYJ HOJIMMepa, OOEecTIeUnBAarONINX
BBICOKYIO TIPOYHOCTH CBSI3M C PE3MHOBOW CMEChIO [2,
c.45].

IIpyn TpaguUMOHHON TEXHOJOIMM BOCCTAaHOBIIE-
HUS LIMH TI0CIIE MX LIEPOXOBKH, B IEPHOJ AJIUTEIHHO-
rO COIYTCTBYIOLIETO PEMOHTA MECTHBIX TOBPEX/e-
HH, aKTUBHbIC PaJMKalbl OKHCISIOTCS W TpaKTH4e-
CKH TEPSIOT CBOIO PEAKIIMOHHYIO CIIOCOOHOCTH emié 110
3aIIMTHOTO OOpPE3WHMBAHMS IOATOTOBIEHHOH IIO-
BEPXHOCTH (HaHECEHMs KJesl U IPOCIOCYHOH Pe3nHO-
BoW cMecH). Mojynb He TpeOyeT MECTHOrO peMOHTa.
OOpe3MHMBaHUE CBEXKE3aIIEPOXOBAHHOTO  MOJYJIS
HETIOCPEJCTBEHHO II0CJIE MEXaHM4YeCKOW 00paboTKH

MO3BOJINT COXPAHHUTh €T0 IOBEPXHOCTHYIO aKTHB-
HOCTb U, COOTBETCTBEHHO, NOCTHYb MaKCHMAaJIbHYIO
IIPOYHOCTH CBS3H.

ITpn BoCCTaHOBNIEHWM IIMH HA WX MOATOTOBJICH-
HYI0, IIEPOXOBAHHYIO ITOBEPXHOCTh HAHOCSAT KIIEH
0€3BO3AYIIHBIM HANBUIGHHEM M HAa IPHUKATOYHOM
CTaHKE HAKJIAABIBAIOT KaJaHJIPOBaHHYIO JICHTY IIpO-
CJIIO€YHOM pe3uHOBOM cmecu. IIpu 3TOM BO3MOKEH
«3axBaT» BO3/yXa, 3a[epXKUBAEMOT0 B YIIIyOJIEHHIX
LIEPOXOBAHHON MOBEPXHOCTHU MOJ] HAJIOXKEHHBIM CIIO-
€M CMecH, a BO BpeMsl BYJIKAaHH3ALUH — 00pa3oBaHUE
BO3/YIIHBIX ITy3bIPBKOB IO CTBIKY MOBEPXHOCTH MO-
IyJsl ¢ HaJOXKEHHOI cMechlo M B €€ Macce, KOTOpbIe
MOTYT CTaTh OYaraMi pa3pyLICHHUs IIMHBI BO BPEMS
SKCIIyatanuu. Jms TmpemynpexacHus TMOSBICHUS
9THX Ae()EeKTOB MPHMEHSIOT CIEIHATbHBIE MEPHI OT-
BOJIa BO3AYIIHBIX BKIMIOYeHUH. Hampumep, ncrnomnb3o-
BaHHE CHENUAIbHBIX UTOJbYATHIX POJIMKOB BO BpEMS
MPUKATKU MPOCIOCYHOI pPEe3HHBI Ha IPUKATOYHOM
CTaHKE, JPEHaX BO3AYXOOTBOAALINMU TKAaHEBBIMH
HUTSMH, HaKJIQJAbIBAEMBIMH IIPU COOPKE IIMHBI MEpes
HAJIO)KEHUEM TIPOCIIOCUHON pe3sMHOBOH cmecu. OaHa-
KO, 3T MEpHl HE MOIHOCTHIO UCKIIOYAIOT TOSBICHUE
yKazaHHBIX JedekToB. bomee addexTnBHAs Mepa:
BYJIKaHMU3AIMs IIUHBI PH BBICOKOM IABICHUH IIpec-
coBaHUs, o0ecTIeYnBarOIIM BEIX0[ (I (y3uio) Bo3-
IyXa U3 Pe3MHOBOM CMecH, elle HaXOAAIIEHCsS B BA3-
KO-TEKY4eM COCTOSHHH.

ITepBoe, m 00s3aTenbHOE, YCIOBHE IOIYYCHHS
BBICOKOM MPOYHOCTH CBS3M MEXKIY «MOAYJIEM» U
HaKJIaJbIBAEMOM HAa HEr0 PE3UHOBOM CMECBI0 — MX
TIOJTHBIN, TUIOTHBIM KOHTAKT, JOCTUTA€MbIN 3aTEKaHU-
€M PEe3NHOBON CMECH B MEJbUaNIIINe yriIyOJIeHus pa3-
BUTOTO0 MHUKpOpeibeda MIepOXOBaHHONW MOBEPXHOCTH.
TekydecTb pPE3UHOBOM CMECU YBEJIMYUBAETCS C IIO-
BBIIIIEHUEM €€ TeMIepaTyphl U AaBJICHHUS KOHTAKTa.

Ha pucynke 3a moka3aHbl IpUMepbl H3MEHEHUS
MIPOYHOCTH CBSI3M PE3NHOBOW CMECH C IIEPOXOBAaHHBIM
BYJIKaHW3aTOM B 3aBHCHMOCTH OT JIaBJICHHSI KOHTaKTa
npu temnepatypax 19°C, 85°C u 143°C. Bo Bcex ciy-
Yasgx M0 Mepe pocTa JABJICHHS, COOTBETCTBEHHO, 10
10-12 MIla, 5-6 MIla u 1,0-1,2 MIla, mocTturaercs,
IPUMEPHO, OJUHAKOBBbIM MaKCHUMaJbHbIH ypOBEHb
MIPOYHOCTH CBA3U. JlanbHelilllee yBeTUUYEHHUE aBiie-
HUSI KOHTaKTa HE CONPOBOXKIAETCS POCTOM IPOYHOCTH
CBS3M (TOPM3OHTAJIBHBIE BETBH TpauKoB), T.K. HE
MPUBOAUT K YBEIHUYEHHIO HOCTUTHYTOH MaKCHMallb-
HOW TOBEPXHOCTH KOHTaKTa. 3HAYEHHUE [aBJICHUS
KOHTaKTa, HEOOXOIMMOTO JUIsl TIOJIy4EHHUS €r0 MaKCH-
MaJIBHOH IJIOTHOCTH (MaKCUMaJIbHOW NMPOYHOCTH CBS-
3M) HaXOJUTCS B OOPaTHO-NIPOIOPIHOHAILHON 3aBH-
CHUMOCTH OT TeMIEpaTypbl CMECU B YKa3aHHBIX Npejie-
nax (pucyHok 30).

B mpaxTruke BOCCTaHOBIICHHS W3HOMICHHBIX IIMH
npu Temneparype Byinkanuzamuu 143°C, npunsToit
mis CKI'II, paGodee naBieHWe MPECCOBAHUS YCTa-
HaBIUBaloT Ha ypoBHe 1,8-2,0 MIla, 4To 3HAUUTENHHO
(8 1,5 - 2 pa3a) BBIIIEe yKa3aHHOTO IS 3TOW TeMIepa-
TYpbl MUHUMAJILHOTO (ONTHMAaJIbHOTO) €ro 3HAYEeHUs —
1,0-1,2 MIla. Takoii 3amac cBsi3aH C TOTEPSMHU Ha
pacTsbkeHHe Kapkaca B mpecc-popme Juisi (hopMHupo-
BaHUS pPHCYHKa IPOTEKTOpPAa BOCCTaHABIMBAEMBIX
LIMH, UMCIONINX OOJNBIION pa3dpoc radaputor [2, c.
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187, 188]. YuurbiBas CTaOWIBHOCTh Pa3MEPOB «MO-
Jyneity (B OTJIMYKE OT BOCCTAHABIMBAEMBbIX IIHH), AJIS
BYJKAHM3AI[MA MOIYJbHBIX HIMH YKa3aHHBIC HOPMBI
3amaca MpecCyroIero AaBJICHUsI MOTYT ObITh CHIIKE-
HBI 10 20-30%. DTO 3HAYHTEIHHO YIPOIIAET M yae-
HIEBJIsIET OOOPYIOBaHHE M TMPOLECC MPOM3BOACTBA
MOJIyJIbHBIX KpYIHOTabapUTHBIX MIMH. BMmecTe ¢ Tem,

2
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1,0
038

KPATHOM CARNTE, MLl

BRMOCAHBOCTS NIPH MHOIO-

 —

A

ABTOKJIABBI, IpUMEHsIEMbIe 11 6ecopMOBOil ByiKa-
HU3AIMH [IFH, JOMyCKaloT padodyee naBieHue He 00-
nee 0,6 MIla, T.e. BOBoe HIKE YKAa3aHHOTO MUHH-
MaJIbHO HEOOXOAMMOIO JAaBICHHUS Uil Ka4eCTBEHHOMN
BYJIKaHU3AI[MM BOCCTAHABIMBAEMbBIX IIMH MPU TEMIIC-
parype 143°C B cBoGoaHOM cocTosHMU (naxe Oe3
KaKHUX-JTH0O0 MOTEePh HA PACTSHKCHHE KapKaca).
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Pucynok 3 —
Junamuueckas npounocms 643U (6bIHOCIUEOCb NPU MHOOKPAMHOM COBU2E) PE3UHbL U PE3UHOBOU CMecU No-
cile COBYIKAHU3AYUY 6 3A6UCUMOCIY O MeMNepamypul U 0aGNeHUs UX KOHMAKmMa nepeo 6yIKaHu3ayuen.

@) 3a6UCUMOCIb RPOYHOCU C643U Om Oasnenus konmakma npu memnepamype: 143°C(1), 85°C(2),19°C(3);
6) usmenenue 3HaUeHUs MUHUMATLHO2O 0ABNIeHUsL KOHMAKMA, 00eCneuu8aioneco MaKCUMAaibHyI0 NPOYHOCb
C6A3U, 8 3ABUCUMOCIU O MEMNEePaAmypbl KOHMAKMA,

8) 3a8UCUMOCTb NPOYHOCIU CBA3U OM 0ABNIEHUsL NPECCOBAHUS 80 BPEMSL COBYIKAHUZAYUU PE3UHOBOU CMeCU U
pesunbl, npedsapumensio 0yoauposannwvix npu 85°C u dasnenuu konmaxma 5 Mlla.

[TpuBeneHHbIe MPUMEPbI 3aBUCUMOCTH IIPOYHO-
CTH CBSI3U PE3UHBI M PE3MHOBOM CMECH OT JaBJICHUS U
TEeMIlepaTypbl MX KOHTaKTa MOKa3bIBalOT, 4YTO B pac-
CMaTpUBACMbIX CHUCTEMax IMOJIHBIH KOHTaKT TyOIupy-
€MbIX MaTepualioB MOXKHO OCYIIECTBISTH 10 BYJIKa-
HHU3aLUK BO BpeMs 1yOnupoBaHus (COOpKH H3Ieust).
B aToM ciiydae BO BpeMsl BYyJKaHH3AlMU JABJICHHE
MPECCOBAHUS MOXKHO CYIIECTBEHHO CHU3UTb, [0 CPaB-
HEHHUIO C ONTHMaJIbHBIM. Hampumep, eciiu 10 Byska-
HHU3aLUK JIaBICHHE KOHTAKTa PE3WHOBOM CMECH TeM-
nepatypoii 85°C ¢ 1IEpOXOBAHHON MOBEPXHOCTHIO
«monyns» Obuto 5 Mlla, obecrneunBaroniee Makcu-
MaJIbHYIO IUIOTHOCTh MX KOHTaKTa, TO BO BpeMs BYI-
KaHM3allMd MOYJIbHOM muHbel npu 143°C napnenue

MIPECCOBaHMUs, HEOOXOMUMOE IS MOJYYCHHS MAaKCH-
MaJbHOW TIPOYHOCTH CBSI3W, CHMXKaeTcs BaBoe — ¢ 1,0
MIla mo 0,5 MIla (pucyHok 3B). DTOTO JaBJICHHS B
aBTOKJIaBE JIOCTATOYHO, YTOOBI UCKITIOYUTH TIOPOOOpa-
30BaHUE NIPU YKa3aHHOHN TEMIIEPATYpPE BYJIKAaHU3ALIUH,
MTOJyYUTh MOHOJHUTHBIA OECIOPHCTHIA BYJIKAHU3AT
HOBOH TOKPOBHOW PE3HMHBI U CTHIKA €€ C «MOIYJIEM.
OpmHako B TpakTUKe, NpU cOOpKe MIMHBI 3aTPYIHU-
TENBHO MOJYYUTh YKa3aHHOE BBICOKOE JTABJIICHUE KOH-
TakTa. [IpUMEHSIOT W3BECTHBIH «KOMOWHHPOBAHHBIN
croco0 BynkaHu3anuu» BoccranaBmuBaeMbix CKITII
[7, 8, 2, c. 477] ¢ npenBapuUTEIBLHON MOMBYIIKAHHU3A-
nyed muHB GOPMOBBIM CITIOCOOOM C BBICOKHMM JaBJie-
HUEM IIPECCOBAHUS U 3aTEM C JIOBYJKaHU3aLMeH e€ B
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aBTOKJIaBe C HU3KUM JaBieHueM. OmHaKo, IPH 3TOM
HEOOXOIMMBI JOPOTHE WHAWBHIYAIbHBIC BYJIKaHM3a-
TOPHI (XOTh W B MEHBIIIEM KOJUYECTBE), UTO HE MO3BO-
JSIeT B TIOJHOM Mepe WCIOJIB30BaTh JOCTOMHCTBA I'O-
psaeit 6ecopMOBO ByITKAaHM3AIMU H HETPHUEMIIEMO
JUTSL U3TOTOBJICHUS OTTBITHBIX MOAYJIBHBIX IITHH.
ITonHBIN KOHTAKT PE3MHOBOM CMECH C KapKacoM
npu cOopke MMHBI O0ecrednBaeT MpPOrPEeCCUBHBIN
MeToJl 0Ope3MHUBAHUs KapKaca Iepesl Hal0XECHHEM
npotekropa — MeTox «CTC» (Cushion to casing, mpo-
cioiika Kk kapkacy) ¢upmsl AZ-VMI GROUP, (T'on-
nanawus,) [2, ¢. 387]. Ilyrém npsMoro MINpUIIOBaHUS
Ha TIOJTOTOBJICHHYIO IIOBEPXHOCTH KOPOHBI IITHHEI
HAHOCAT TOHKUU CJIOW air€3MBHOM PE3MHOBOM CMECH
(mpocnoeuHoii, 6pexepHoil) Temmeparypoii 80-95°C.
IIpu sTOoM 3a Cu€T «BpalLAIOLIErocs 3amaca CMECH»
nepea npoduIHpyome rpaHblo GOPMYIOIIEH TOI0B-
KH DKCTpyJepa pe3nHOBasi CMeCh OYKBAJIBHO «BMa3bl-
BaeTcs» B peibed LIEPOXOBAHHOH MOBEPXHOCTH, NO-
CTUTAETCS MOJHBIW, IJIOTHBIM KOHTAaKT CMECH C BOC-
CTaHaBJIMBACMOM IIMHOM, 3aTEKaHHE CMECH B

MeJTbYaiIe yriryOJeHns MEepOXOBAHHOW MOBEPXHO-
ct 6e3 Kakoro-mbo 3axBaTa BO3IyXa, HAOIIOgaeMO-
TO MpU TPAJUIMOHHONH TEXHOJIOTHMH COOPKH BOCCTa-
HaBnuBaeMon mmHEL —(OOecrmeymBaeTcss BBICOKas
IIPOYHOCTH CBS3H.

OT1oT crocod He HAMIEN MPUMEHEHHUS HPU BOC-
craHoBieHnn CKI'IIl wu3-3a Oonbmioro 4ywena HX
KPYIHBIX COITYTCTBYIOIINX HAapYXHBIX MOBPEKICHHUH.
B onmceiBaeMOM MOIYJIBHOM CIOCOOE MPOM3BOACTBA
storo npensrtctBus Her. Kommanueit VMI co3nana
ycranoBka Base Constructor mist «oOpe3nHHBaHU»
kapkacoB KI'Il u CKI'1, koTopyto MOXHO ¢ ycrie-
XOM TIPUMEHATh Ha BTOPOM 3Tare COOpKH MOy
(pucyHOK 4).

Meton CTC cymecTBeHHO IOBBICUT IIPOM3BOIH-
TEJILHOCTh M Ka4ecTBO cOOpku. MakcumaibHas II0T-
HOCTh KOHTaKTa PE3MHOBOH CMECH C ITOBEPXHOCTBIO
MOJIYNS W, COOTBETCTBEHHO, IOCTUTaeMas MaKCH-
MaJIbHast MNPOYHOCTH CBA3U MCKAY HHUMH, ITO3BOJIUT
UCKIIIOYUTh HEOE30IIaCHYIO OIEepaldio HaHECCHUs
KJIesl.

Pucynox 4. Oneimuwiii 06pazey coopounozo cmanka «Base Consructor ons obpesunusanus kapxacos KI'II u
CKT'L» ¢pupmer VMI Group (I'oananous).

HO'CpaBHeHI/IIO C BOCCTAHOBUTCIIbBHBIM PEMOH-
TOM, KPOME M3JIOKCHHBIX BBINIC TOCTOMHCTB IIPOM3-
BOJICTBA MOAYJIBHBIX IMWH, OMIPEACIIAIONINMU UX Ka4ye-
CTBO, SBJIIFOTCSA XOPOIIMH 3amac paboTOCTIOCOOHOCTH
KapKkaca M BbBICOKas COBMECTUMOCTb COEAMHSIEMBIX
MaTepualoB:

— KapKac BOCCTAaHABJIMBAEMbIX LIMH, KaK NpaBH-
70, oclabiieHHbIH (YTOMJIGHHBINH) B TIpoIEcce Aope-
MOHTHOMW 9KCIUTyaTalluy MIMHBI, ¢ MHOTOYNCICHHBIMH
MEXaHUYECKUMHU TOBPEKACHUSIMU, UMEET OrpaHUYCH-

HYI0 paboTOCIIOCOOHOCTh; MOIYJdh HE HMEET ITHX
HE/I0CTaTKOB,

— TIpU COBYJIKAHM3ALMU PE3MHOBOW CMECH C Kap-
KaCcoOM BOCCTAHABJIMBACMBIX HINH Pa3HbBIX U3TOTOBUTEC-
JIell ¢ pa3sHOW peLenTypod IOKPOBHBIX PE3MH, NOA-
BEPTIINXCS CTAPEHUIO B MPOIECCE AJOPEMOHTHOM JKC-
IUTyaTalny, HEBO3MOXKHO 00€CIIeYNTh COBMECTUMOCTh
COC/IMHSIEMBIX MaTEPUAJIOB U IPOYHOCTH CBSA3U MEKIY
HUMH, aHAJIOTHYHYIO M3TOTOBJICHUIO MOJYJIBHOM LIM-
HBl C HWCIIOJb30BAaHHEM PE3MHOBBIX CMeEceH, Npume-
HSIBILUXCS IIPH U3TOTOBJICHUH MOJYJIS.
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I'apanTneil kauecTBa ONMBITHBIX MOJYJIBHBIX MINH
MOCITYKHUT HEPa3pyIIAIOIUI KOHTPOJIb KaKAOTO MO-
IOyns ¥ TOTOBOW IIMHBI COBPEMEHHBIM CIIOCOOOM —
BaKyyMHOU mmmMporpadueld, HampuMep, Ha YHHKalb-
Hot ycranoBke B [IIIIK (pucyHOK 5), B KOTOpOIt mna-
3epHBIM JIy9OM CKAHUPYIOT BHYTPEHHIOIO IIOBEpX-
HOCTb LIHMHBI IIPU aTMOC(EPHOM JIaBJICHUH U B BaKyy-
Me. Ilo B3auMHOMY HaJOXEHHIO MOJIY4YEHHBIX
roJIOrpaMM BBISBISIIOT CaMble MeJKHE (IO 5 MM.)
CKpBIThIE BHYTPEHHHUE Ne(EKThl (PacciOeHHs], ITy3bl-
PH, IOPUCTOCTh, HHOPOJIHBIC BKIIIOUSHHMS, OYaru Kop-
PO3HMU METANIOKOPAA, €ro CMELIEHHU U APYTUe Hapy-

IICHUS] ONHOPOJHOCTH), KOTOPBIC HEJb3s1 0OHAPYKUTH
=

L Laghy i e e -

JPYTHUMH H3BECTHBIMH CIOCOOaMH HEpas3pyIIaoIero
KOHTpOJIs iuH [2, ¢.156,161].

B wrore, CymecTBEHHO NOBBIMIACTCS KadyeCTBO
npoxykiuu [11P3. MoHO ¢ yBEepeHHOCTBIO MPHHATH
po0er MOMYIBHOW INMHBI HE MEHEE HBIHE TOCTUTHY-

TOTO YPOBHS XOAMMOCTH BOCCTAHOBJICHHBIX IIIHH:
80% HapaOOTKH HOBOW AITAJIOHHOW IIMHBI B TE€X K€
ycnoBusx [1]. Bmecte ¢ TeM, MOKHO 0KHMJATh MPoOer
MOJIyJIbHOM IIUHBI, PABHBIH JTOPEMOHTHOMY HpoOery
stanona [3, 4].

DKCHepuMEHTalbHAs MPOBEPKH ITOTO MPOTHO3a
SIBIIICTCS TJIABHOM 1IETIHIO HACTOSIICH PaOOTHI.

3

Pucynox 5. Vemanoska ona eal;yyMHmZ wupozp;quuu KTl u CKTIII ¢ nocadounsin ouamempom 00 63 " npous-
eoocmea upmor "Steinbichler"” (l'epmanus), moodenw "Intact 4300-3 6 I1o6on#cCKOU WUHHOU KOMAAHUU.

CebecTOMMOCTh MOYJILHOW IIIMHBI COCTABUT 556
ThIC. py0. (Tabnmial2), BKIOYAsk CTOMMOCTb MOJYJIS
33.00R51 - 400 TsIC. py6. [1, 6]. JomycTUMO MPHUHATH
OTIIyCKHYIO LIEHY MOAYJIBHOH IIUHBI B pazMepe 50%
CTOMMOCTH 3TajioHa (660 TbIc. py0.), T.e. Ha HBIHEII-
HEM YpPOBHE LIEH MX BOCCTaHOBHTEIHHOTO PEMOHTA.
[Ipu sTom penrtabensrocts 1IP3 Oyner 18,6%. (Tab-
nuna 2).

PurmmaHoe nomydenue I1IP3 ocHOBHOTO CHIpBA
(Momynelt W pE3WHOBBIX CMeCEeH I HM3TOTOBIICHUS
MOMYJIbHOH IIWHBI) UCKIIIOYHUT €TI0 HBIHEIIHIOK 3aBH-
CUMOCTh OT MaIod(p(GEeKTUBHOTO cOOpa PEMOHTOIIPH-
TOHBIX CHATHIX C 3KCIUIyaTalluM M3HOIICHHBIX IIWH,
00€eCIeUnT 3arpy3Ky ero MOIIHOCTEH M BO3MOXXHOCTh
NOJIHOTO yzoBieTBopeHus: norpednoctn 'OKa cpen-
HEW MOIIHOCTH B MOAYNBHBIX muHax 33.00R51 (750
IT./T), 3aMEHSIOLINX HCIIOJIb3yeMble UM JTAJIOHHBIE
mmHbl (600 mr./r). Ilpubsue IIP3 nocturmer 78
MJIH.pYy0./rox, (Tabmuua 2). OOycioBIMBaeTCs BO3-
MOXHOCTh CYIIECTBEHHOTO YBEJIMYEHHS MOIIHOCTH
ITP3 — «DxompomcepBucay, pactoiokeHHoro B Ky3-

Oacce, [l CHaOXEHHsT BCEX INPEINPHUITHH TOPHOI
npombinuieHHOCTH Ky3Henkoro OacceiiHa HE0OXOH-
MBIMH MOJIYJbHBIMH IIHHAMH B 00BEMe Oonee 4,8
ThIC. WT./T. [Ipn 3ToM mpuObLte IIIP3 mocturuer 0,5
MJIpA. PYyO0./r. U CYHIECTBEHHO YBEIUYUTCS YUCIIO
paboumx Mmecr.

3. Texnuko-sxoHOMHYecKasi 3GPEeKTHBHOCTH
MOJY/IbHBIX HINH JUIS1 HX HOTpe0uTeIeH.

I'opHOpYyIHOE MpeAnpusATHE C MEPEXOJ0M Ha HC-
MOJIb30BAaHUE MOJYJBHBIX KpPYNHOTaOapUTHBIX IINH
0CcBOOOJHUTCS OT MMIOPTO3aBUCHMOCTH B obecrede-
Huun cBoux norpednocteir CKI'T, cHU3UT 3aTpaThl Ha
mHHBL. BMecTo [0pOrocTosyx HMIOPTHBIX IIHUH
MOJTY4YUT, HE yCTYHAIOUINE UM aHAJIOTUYHBIE MOJYIIb-
Hele mMHBl oTedecTBeHHbIX IIIP3, ¢ cymecTBeHHO
MeHbIlel neHoi. CHU3UT NMOTepH, CBSI3aHHbIE C Jallb-
HUMH TIEpEBO3KaMHM IIWH H3-3a pyOeka M TaMOXKEH-
HBIMHU pacxojamu (Tabnuist 2, 3).

Beinyck kauectBeHHbIX muH Ha I1IP3, npubin-
xeHHoM k notpedutensim CKI'L, nanpumep, «3Oko-
MIPOMCEPBHUCY, PACIIOIOKECHHOM IPAKTUIECKH Ha Tep-
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putopun ['OKa B KemepoBckoil 00acTv, MO3BOJHAT
MOJIHEE W MOOMIIbHEE yIOBIICTBOPSTH 3aIIPOCH IIOTpe-
OWTeNs B 4aCTH ONEPAaTHUBHOM IMOCTABKU IIUH Tpedye-
MBIX MOJEJICH, TaK KaK 00eCreunBaeTCs BO3MOKHOCTD
MEIIKOCEpUITHOTO TPOHU3BOACTBA NPH, CPABHUTEIHHO,
HEOONBIINX TPYAOBBIX 3aTpaTax Ha IIEPEHATAIKy
000pynOBaHus. YIydlIuTcs oOpaTHasl CBS3b C W3rO-
toButenem CKI'L B Bompocax MOBBINIEHUS X Kade-
CTBa, PACCMOTPEHUs NPETEH3UH IMOTPEOUTENs] M HH-
(dopmaru o npoberax IIMH Pa3HBIX MOJEJEH B KOH-
KPETHBIX YCIIOBUSX DKCILUTyaTallHH.

B tabauue 2 npeacraBieHbl pe3yinbTaThl pacyéra
nmporHo3upyeMoi 3(pPeKTHBHOCTH MOIYIHHBIX IITHH
Ha npumepe ['OKa cpenneit momHocTH B KpacHosp-
CKOM Kpae C €KEroJHBIM MOTPEOICHHEM >TaOHHBIX
muH 33.00R51 — 600 mr./r. Kak oTMe4anocs BBIIIE, B
pacué€Te OCTOPOKHO MPUHUMAETCS, UTO IICHa MOIYJb-
HoU muHEI — 50% TeHkI ATanoHa, a eé npoder — 80%

npoOera 3TajoHa , T.e. Ha YPOBHE MPOOEToB W IeH
ceroanst BocctanaBimuBaeMbix CKI'ILIL. ITpu aTOM cTO-
nMocTh | kM. mpobera moxynsHO# muHB 33.00 R51
10 CPaBHEHUIO C OJTAJOHOM CHI3UTCAI Ha 3,992
py6./xM., a Ha Bech e mpober — Ha 396 ThIC. pyO./mIT.
OkoHOMHUS Ha TOIOBOH 00BEM moTpebnenus ['OKom
MoaynpHbIX muH 33.00R51 750 mwr./r. cocraBut 297
MIH. py0./T. (37,5% o1 cerogusnux 3arpar 'OKa Ha
muHbI, Tadbmuna 2). [Ipu nmorpedieHnu 3THUX MIKMH 10
Bceit ctpane 7700 wt./r. [1] skoHOMUS cocTaBUT ~ 3,8
MJIPA. pYO./T.

Kpome Ttoro, B oneHke 3(QeKTUBHOCTH NPOU3-
BOJCTBA MOXYJIBHBIX LIMH, CIEIAYyeT YYUTHIBaTh IIO-
BBIIICHHE PEMOHTONPUIOAHOCTH [0 CPaBHEHHUIO C
CepHIHBIMH IIMHAMH B CHIy HMX OJHOPOXHOCTH H,
COOTBETCTBEHHO, JONOJHHUTEIBHOIO CHU)KCHHUS CTOH-
MocTd 1 KM. Ipo0Oera MINHEL

Tab6muma 2

Pacuér a3 dexruBHOCTH MOAYIIBHOTO criocoba mpoussoactea CKI'II 33.00R51 na mpumepe I'OKa cpeaneit
MouHocTH B KpacHOsIpCKOM Kpae ¢ eXeroAHbIM noTpediienneM 3TanoHHbIX muH 33.00R51 — 600 mT./r.

Ne  [[ToxazaTenn

Mrraa 33.00R51

I./11.
1. [lena HOBO¥ MIKMHBI, THIC. PYO.:
1.1. pranonHoii (npeMuym OpeHza) 1320?
1.2. jumael OAO «BenmuHb 8251
2.  |lUena momxyns benlllunsl, Thic. py0. (% ot m.1.2). 40022 31 (48,5%)
3 3atpatsl [IIP3 Ha mpou3BOICTBO MOYIBHOM IIMHBIL:
3.1 |Pe3unoBsie cMecu benlllunbl 11 M3roTOBICHHS MOy IbHOI minHbI B I1TP3:
3.1.1 | macca, kr./mT. (Tabnuna 1) 879,732
3.1.2 | cTouMOCTb, ThiC. Py0./mT. (% OT 1m.4). 13932 (88,9%)
3.2 [OcranbHble («COOCTBEHHBIE») TexHONOrHYeckue 3arparsl [1IP3 Ha npon3BoacTBO
MOJTyJTbHOH MUHEL, THIC.py0./mT. (% oT 1.4). 139:8=17,4* (11.1%)

4. CebecTonMOCTh U3rOTOBICHHSI MOAY IbHOU mwHE B [1IP3, /m.3.1.2 + m.3.2/, ThIcC.

y0. 156,4
5. CebecTonMOCTh MOTYIBHOM IIWHE /11.2+ 1.4/, ThIC. py0. (% ot 1. 1.2). 556,4 (67,4%)
6. [IpoOer 3TaIIOHHOW MIMHBI, THIC. KM. 12421
7.1. [[IpoGer Moay/NbHOM MIKMHBL, ThIC. KM. (% OT 1.6, cM. BbIlIIe 10 TekcTy crathu). 99,2 (80%)
7.2. [To xe, momns ot 6. 0,8°
8 [ena MoaynbHO# mmHKL, ThIC.pYO. (% oT 11.1.1, cM. Beimie 1o Tekcty ctatei). 660 (50%)
9. IPertabensrOCTS 11IP3 10 K2k Mo MOy IpHOM IMHE /1.8 —11.5/, 660-556,4 = 103,6]

reic. py0./mT. (% oT 1.5) (18,6%)

10. [Pddexr mmas 'OKa mo kaxaoi 3TaJOHHOW mIWHE, 3aMeHEHHOW MoxymbHBIMHU[1320 — 660:0,8=

muHaMu /1.1 — (m.8: 1.7.2) /,
reICc. py0./1muT. (% ot 1m.1.1)

495(37,5%)

11. |CroumocTb 1KM. mpobOera 3TaJJOHHON MHHBL, py0./KM. /m1.1,1: 1.6/

1320:124=10,645

12.  |CroumocTb 1KkM. mpobera MoayJIbHOM MIKHEL, py0./KkM. /n.8: 1m.7.1/

660:99,2=6,653

13. |CokpamieHne CTOMMOCTH

CpaBHEHHIO C 3TaJIOHOM mKHH /1.11- .12/, py6./km. (% ot m.11)

IkM. mpobera Kaxmodl MoOAyiapHON 1wwmHBI 1M0-10,645 - 6,653 =

3,092 (37,5%)

14.1 [Fomosoe motpediierre ['OKom stanonnbix mwH 33.00.R.51, wr./rox. 60021
14.2 |Croumoctb rogoBoro norpedienus 'OKom stanonssix muH 33.00R51, /m.1.1 x

n.14.1/, miH.py®. 1320x600=792
15.1 [ComoBoe motpebnenne 'OKom MOAYNBHBIX IINH, 3aMEHSIOIIUX TOJIOBOE IIO-

TpebIIeHHe STaTOHHBIX 1iuH /11.14.1: m.7.2/, mir./rox 600:0.8=750
15.2 |Croumocts rogoBoro norpedienns: [OKoM MOIy/IbHBIX IIUH,

m.15.1x 1.8 /, MiH.pyO. 750x660=495
16.1 [[omosast sxkonomus 3atpar I'OKa Ha muHbl, MiIH.py6./roxa. (% ot n.14.2). Bapu-

@QHTBI pacuéra:
1./m13 xm7.1.xm15.1/

2./m10 x m.14.1/
3. /m.14.2 -m.15.2/.

3,992x99,2x750=297
(37,5%)

495x600 = 297 (37,5%)
792-495 = 297 (37,5%)
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17. |[[IpuObuis 11IP3 Ha BbImycke MOYNBHBIX LIMH, 3aMEHSIOIMX rojoBoe notpedie-|103.6x750=77.775

Hre 'OKowm stanorssix muH /.9 x m.15.1/,MmH.py6./Tox (% ot .5 x m.15.1)

(18,6%)

IIpumeuyanue (MCTOYHUKH):

1. C.B. Xanemno: Kommepueckoe npemnoxxenue Ne PO-HB®/251 ot 18.06.2019». r. HoBoky3HenK.

2. A.C. bapcersn:

2.1. UcniompzoBanue B Poccnn stanonnsrx CKI'II npemuym Operma kommanun Bridgestone kpynHbIME HeIpo-

noas3oBareissmu 20.02.18, 26.06.19, 17.07.19.

2.2. <Ml opmanrioHHas 3amucka 1mo uroraMm Berpedn co cnermanuctamu OAO « benlllnaay 11.05.2018r.

3. U.B. Kotsapos:

3.1. SKCHepTHaH OIICHKAa CTOMMOCTHU HU3IrOTOBJICHUS B OAO benllluna <<M0)1yne171>> JUTA ABYX3TAITHOT'O IMTPOU3BO -

crea KI'III u CKT'III

3.2. «/lons nporekropa, > OAKaHABOYHOTO cjosi U % OokoBuH B cebectoumoctu LIMK mun 33.00R51», amn-

penb 2016 .

4. Breipaxxenne-opmyna (1) B rexcre ctatbu.5. 0.8 — oTHOmEHNHEe pacu€THOrO Mpobera MOAYIBHBIX IIUH K IIPO-

Oery aTajyioHa (CM. BBIIIE IT0 TEKCTY CTAThH).

[IpuMeHeHne MOAYNBHBIX IIMH, IMOCTAaBIISIEMBIX
oteuectBeHHbIMU IIIP3, B3amen mmnoptHeix CKITI
CHM3HT 3aTparThl, CBSI3aHHBIC C JATbHUMHU MEPEBO3Ka-
MH IIUH H3-32 pyOeka W TaMOXKEHHBIMH PacXoJaMu.
B pesynbrare CyHIeCTBEHHO CHHKA€TCSl CTOMMOCTh
JIOCTaBKH IIUH POCCUHCKUM MOTPEOUTEIISIM.

B Tabmuue 3 paccMOTpeH ONMUCaHHBIH BBIIIE Ma-
JI0-3aTpaTHBII BapHaHT MPOU3BOJCTBA ONBITHBIX MO-
IYJNBHBIX IIMH. W3TOTOBJICHHE OMBITHBIX MOJYJIEH
33.00R51 B OAO «benllluna» (r. BoOpyiick, bemo-
pyccusi) ¥ U3TOTOBJICHHE M3 HUX MOIYJIBHBIX IIUH B
P33 «dxompomceprucy» (r. beroBo, Kemeporckas
0011.), MaKCHMABEHO TIPUOIKSHHOM K MTOTPEOUTEIISIM
CKTII - ropHopymaeiM KoMmOmHaTam Ky3zbacca.

(Kysbacc moTpeOisieT IBBHHYIO OO 0O0BEMOB
CKT'Il, mocraBnseMelx B Poccmio, okoio 50% Bcex
moctaBok [1]).

Pacuér caenan na nmpumepe ycnoHoro I'OKa B
HoBoky3Helke cpeaHeil MOITHOCTH ¢ MOTpebsieHneM
stanoHHbIX mHUH 33.00R51— 600 mt. B rog. Kak Bua-
HO M3 TaONHUIBI, B PACCMOTPEHHOM IIpUMEpe NpH Iie-
pexone storo 'OKa Ha skcIuTyaTannio BMECTO 3Tallo-
Ha MOJYJbHBIX HIMH IpousBojacTBa I1IP3 «3Okompom-
cepBuc» (r. bemoo, KemepoBckoit 0011.) cTOIMOCTB
JOCTaBKM IIHH, BKJIIOYAs JOCTaBKy Moxmyisi u3 boO-
pyiicka B benoBo, cokparutcs Basoe: Ha 17550 ThIc.
py6./1. (57%).

Tabmuma 3

CTOMMOCTb 0CTaBKU' STAOHHBIX M MOLYIBLHBIX IuH 33.00R51 poccuiickoMy oTpeOuTeo B
Kys6acce Ha npumepe I'OKa cpenneii momuoctu? B HoBokysHerke

Moy IbHbIC [THHBI, 3aMEHSFOIIHE ITUHBI 3Ta-
DTaJIOHHBIC NIMHBI KOMIIAHUU «BpHIK-
M cnonib3yeMble ITUHBI JIOH, U3TOTOBJICHHBIE « DKOIIPOMCEPBHUCH U3
CTOYH» .
mojayiaeit OAO «benlllunay
Bcero crou-
N Bcero croun- | CroumocTs N
Croumocts |['og0BO# 00B- T'o10Bo#t 00B- | MOCTB JOCTaB-
. MOCTb JI0- JIOCTaBKA | .
JIOCTaBKU | &M moTpebie- &M moTpebiie- | K MOIYJIbHBIX
IoxazaTenn N CTaBKH IIVMH | €IUHUIIBI .
onHo# mu- | HUAS 'OKowMm, Husa 'OKowm, |uH 1 Moxyseit
B TOJ MIPOAYKIIUH,
HBI, py0./mmIT. IIT./T. IIT./T. B TOX
THIC.pYO./T. pyO/mir.
THIC.pyO./T.
CTOMMOCTH JTOCTaBKH
'OKy STaJIOHHBIX|
muH w3 SnoHun W
680003 600 40800 60003 750 4500
BAMEHSIOIIMX HMX MO-
IMyJIBHBIX IIMH U3 be-|
moso (KemepoBo)
CTOMMOCTh JIOCTaBKH
B benoBo «Mmomymei
MORY 25000° 750* 18750
3 bobpyiicka (bemo-
yccns)
MToro, TeIC.py0./T. 40800 23250
%% 100 57
IIpumeuanue:

1. CroumMocCTb IOCTABKH, BKIIOYAET TPAHCIIOPTHBIE PACXO/IbI, OTPY30-pasrpy30YHbIe paOOTHI U MONUIHHBL.
2. I'OK cpenneit momHocTH, exxeroqHo norpedistomnuii 600 stanonasix CKI'II 33.00RS51

3. A.C. BapcersH: 3aTpaTsl Ha 10OCTaBKy MOJyJIel 1 IINH

4. Yucno MOAYNBHBIX [IHH, 3aMCHSIOIIUX 3TATOHHBIC IIUHEI, eXXeroHo noTpednasembie '[OKowm (Tabmuma 2,

nyHKT 15.1).
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4.Pe3rome.

4.1. JIByXdTamHbIi Croco0 MPOW3BOJICTBA MO-
JOYNBHBIX IIUH TO3BOJHT IOBBICUTH OJHOPOIHOCTH U
paboTOCIIOCOOHOCTD IIWH, CHU3UTH HWMIIOPTO3aBHCH-
MOCTh TOPHOPYIHBIX IPEANPHATHH B 0OECHEUCHUH
CKT'III, ymy9mnTh KOJIOTHIECKYI0 0€30T1aCHOCTS.

Coznanne B Pocun cobctBenHoro 3aBoga CKI'TH
TpeOyeT OonbmIMX (PUHAHCOBBIX 3aTpaT, BPEMEHU M
cerofHsi He peayibHO. [IpeasoxkeHHbIH cocod nmpous-
BOJICTBA TPEOYET MUHHUMAJIBHBIX KalUTaJOBIOKEHUI
— HUCHOJB3YIOTCS MMEIOUINECS MOIIHOCTH, Kaapbl U
mratHoe obopynoBanue 11IP3 u 1113 (3a uckirouenue
«rmagKux» mnpecchopm).

ITpon3BOACTBO MOAYNBHBIX MIWH OTEYECCTBEHHBI-
mu 1IIP3 u3 cpaBHHTENHHO AEMIEBBIX MOTyhadpuKa-
TOB — «MOAYJICH», HApSIy C YCKOPEHUEM MMIIOPTO3a-
MemeHus1, OyJeT CImocoOCTBOBaTh CO3JAHMIO IOIOJ-
HHUTEJIBHBIX pabOvYNX MECT, 3arpy3Ke M pacIIMPEHHIO
umeronxcs mMorHocteit 11IP3, mocrenenHoMy mepe-
Xxoay k nmoiaHomy mukiry npoussoactsa CKI'II B Poc-
CHUH.

[IporHosupyercst Bbicokas 3(QPEKTUBHOCTD IS
MIPOU3BOUTENEH U MOTpeOuTENel MOTYIbHBIX IIHH.

4.2. IlpuBeneHHbBIE B CTaThE PACUETHI U IPOTHO3HI
oxxugaemoro 3ddekra moyIekaT SKCIEPUMEHTAIEHON
MPOBEPKE IO pPe3yJIbTaTaM CPAaBHUTENIBHBIX HCIIBITA-
HUH MOAYJBHBIX, CEpUHHBIX, 3TAJIOHHBIX IINH.

OmbITHBIE MOAYJIBHBIE IIMHBI H3TOTOBAT OIHCAH-
HBIM HaWMEHEe 3aTpaTHBIM CIIOCOOOM: MOMYIH
33.00R51 wmsroroBst B OAO «benllluna», cpaBHu-
tenbHO He noporue CKI'I xoToporo mMeroT orpaHu-
4yeHHbIH cnpoc B Poccuu. OnbITHBIE MO/YJIbHBIE IIN-
HBl — M3roToBAT B Poccum ¢opmoBbM n (uimm) Gec-
dhopMoBbIM ropsiuuM criocobom Ha I1IP3, ocBouBIIHM
BOCCTaHOBJEeHHE n3HomeHHoro nporekropa CKI'II u
MaKCHMaJIbHO MTPUOJIIKEHHOM K HX MOTPEOUTEINIO,

CpaBHHTENBHBIE 1a00PATOPHO-CTEH/IOBBIE HCITBI-
TaHMS TOJOBHBIX O0Opa3lOB MOIYNEH W MOIYJIBHBIX
IIMH TIPOBEIYT 10 METOJIMKAM OLIEHKH KadecTBa Ce-
PUHHBIX MHH (X OJHOPOJHOCTH, pabOTOCTIOCOOHO-
CTH, COOTBETCTBHS TpPeOOBAaHMAM JIEHCTBYIOIINX
cragaaptoB Ha CKTIH). Ilpenmonaraercs ocymie-
CTBHUTb ToJIOTpauIecKuii KOHTPOIb OJHOPOJHOCTH U
BHYTPEHHUX Je(EKTOB BCEX OIBITHBIX MOAYJEeH U
MOJIyJIbHBIX, CEPUHHBIX M JTaJOHHBIX IIWH Ha IIUPO-
rpape s CKTI, wumerommmcs B TloBomKcKoi
MIMHHOW KOMITAaHUHH.

OKCIUTyaTallMOHHBIE HCTIBITAHUS MPOBEAYT B
YCIOBUSIX pabOThl TOPHOJOOBIBAIOMINX MPEANIPHSTHH,
oOcmyxuBaeMbIx ykazaHHeiMH 1IIP3 u wucrons3yto-
IIMX aHAJIOTHUYHbIE HMIMHBI TPAJUIMOHHOTO MPOU3BOJI-
CTBa BEIYIINX MUPOBBIX (HPM, a TaKXKe NMapTHH ce-
PHUIHBIX [IFH MPOU3BOCTBA IIHHHOTO 3aBO/Ia — M3TO-
TOBHUTEJISI OTIBITHBIX MOJIYJICH.

ITo pesympTaTamM HpPakTHKH W3TOTOBJICHHS WM HC-
TIBITAHUST OIBITHBIX MOZYJBHBIX IIMH OyAET OLECHEH
(akTHUECKUIl ypOBEHb WX TEXHHKO-3KOHOMHUYECKOH
3¢ (GEeKTUBHOCTH LTS TPOU3BOAMTENEH M MOTpeOUTE-
JIeH, CTENeHb JKOJIOTHIeCKOol 0e30macHOCTH (CHUXKe-
HUE 3arpsA3HEHUs OKpYyKalomed cpensl), BHIOpaH
HanOonee >(PPEKTUBHBII CIIOCOO NMPOU3BOACTBA MO-
JYJNBHBIX IIWH.

4.3. 3aTpaThl Ha U3TOTOBJIEHHE U UCIIBITAHUE MO-
nyabpHbIX mrH 33.00R51 cocrassar 10 muH. pyo6., B T.4.
U3rOTOBJICHHE U J1a0OPATOPHO-CTEH/IOBBIE MCIIBITAHUS
TOJIOBHBIX 00pa3noB — 3 muH. py0. Bo3aMoxHO mpoBe-
JCHUE TIPEIBAPUTEIBHBIX HCIBITAHUN MOIYIbHBIX
mmH 24.00R35, nms KOTOpHIX yKazaHHBIE 3aTpaThl
COCTaBST, COOTBETCTBEHHO, 4 1 1,5 MIiH. pyo0.

Bo Bcex ciyuasix BKIIOYEHBI CTOMMOCTH H3TO-
TOBJICHUSI «TJIAKUX» Mpecc-pOopM I BYJIKaHU3AINT
moxyneit 33.00R51 — 1800 Tteic. py0., 24.00R35 — 760
ThIC. py0.[1]

ABTOpPBI NPUIIIANIAIOT 3aWHTEPECOBAHHBIC JIUIIA,
npeanpuiaTd U OpraHuzalvu, B T.4. TOPHOPYAHBIC
KOM6I/IHaTI)I, MPUHATH Y4aCTUC B 3TOM ITPOCKTC.
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PA3JIMYUSA XAPAKTEPA U3MEHEHUI 1 MAKCUMAJIBHBIX 3HAYEHUI
HATIPSI)KEHHOCTEH MATHUTHOT O TTOJIS IO MTOBEPXHOCTH OT TOKOB TPEX®A3HOM
JIMHUHA C OJHOPA3ZHBIMU KABEJISIMH ITPU ITPOKJIAZIKE TPEYTI'OJIBHUKOM U B PSA1 C

YUYETOM YCJIOBUM 11O DJIEKTPOMATHUTHOM BE3OITACHOCTH

Abstract

CaurbikoB B.M.

Jlokmop mexuuueckux nayx, npogeccop,

2. Canxkm Ilemepbype, Poccus

CaiarbikoB A.B.

Kanouoam mexnuueckux nayk, ooyenm CII6T'MTY,
2. Canxkm Ilemepbype, Poccus

Shows the nature of the change in intensity of the magnetic field of industrial frequency H,, A/m, on the

horizontal surface of the trench or tunnel from the currents of single-phase cables A; B; C; three-phase line at the
location of the phases on a triangle and in a row depending on the distance between the phases: dmp = drow =
0,1...0,5 m. It is received, that maximum values of intensity of a magnetic field Hmax,mp, A/m, and Hmax,row,
A/m, are spread on a surface of a trench or a tunnel, but are close enough on values. At the same time, the rated
values for electromagnetic safety conditions for the public and maintenance personnel can be significantly ex-
ceeded.

AHHOTAUUA

Tlokazan XapaKTep U3MCHCHUSA HAIIPSAKEHHOCTU MATrHUTHOTO IOJIA HpOMLIH.IJ'IeHHOﬁ HaCTOThbI H@, A/M, Ha
TOPU30HTAJIBHOW MMOBEPXHOCTH TPAHIIEH WIIM TYHHEJIS OT TOKOB onHOGa3HbIX kabened 4, B; C; TpexdaszHoii
JIMHUY [IPU PACONIOKEHHU (a3 Mo TPEYTroJbHUKY U B PSIIl B 3aBUCHMOCTH OT PaccTOsHUS Mexay dhaszamu: dmp =
dpso = 0,1...0,5 m. TToayueHo, YTO MaKCHMAaJbHBIX 3HAYCHHH HAMPSDKEHHOCTH MATHUTHOTO monst Hmax,mp,
A/M, u Hmax,ps0, A/M, pa3HECEHBI 110 TIOBEPXHOCTH TPAHIICH WX TYHHENS, HO JOCTATOYHO OJIM3KH IT0 3HAYe-
HusM. [Ipyu 3TOM CyIIEeCTBEHHO MOTYT OBITh IPEBBIIICHBI HOPMHUPYEMBIE 3HAUEHHS 10 yCIOBHAM 3JIEKTpoMar-

HUTHOI 0€30I1aCHOCTH JJIA HACCJICHHUA 1 O6CJ'Iy>KI/IBaIOH.ICI'O nepcoHaia.

Keywords: Power frequency magnetic field; power frequency magnetic field strength; electromagnetic
field safety conditions for the public and maintenance personnel.

KiroueBble cj1oBa: MarautHoe mnoJe HpOMBIH.U'ICHHOfI YaCTOThI; HAPS?KEHHOCTH MAarHUTHOTO IIOJIA IPO-
MBIIIEHHON YacCTOThI; YCIOBUA BHCKTpOMaFHHTHOﬁ 6630HaCHOCTI/I 10 MAarHuTHBIM IIOJIAM JISI HACCJIICHUSA U 06-

CJIYKUBAKOLICTO IMEpCoOHAIa.

B Hacrosmee BpemMs B 3IEKTPOIHEPreTUKE HU
AIIEKTPOTEXHHUKE OONBIIOE BHUMAHHE YIENAETCS CO-
TJIAaCOBAHUIO YCIIOBHH HOPMaJIbHOI Oe3aBapuiHON U
s dexTuBHON PabOTHI AMEeKTpoycTaHoBOK (DY), mpo-
M3BOJIIINX, IEpelalouX, MpeoOpasyonx u Mo-
TPEOISAIONINX 3IEKTPOIHEPTHIO MPHU €€ HaJIeKaIieM
kauyecTBe. B mponecce pabotsl DY moxaBeprarorcs
MHOT'OYHCJICHHBIM BHEITHUM W BHYTPEHHHM 3JIEKTPO-
MarHUTHBIM BO3/ICHCTBUSIM, a TaK)Ke CaMu aHaJIOTHY-
HBIM 00pa30M BO3JICHCTBYIOT Ha OKpYyKaromue 00bek-
Tel U cpexy. [Ipu 3TOM uyacTo HapymalTCs yCIOBUS
HOpPMabHOM paboTel W (YHKIMOHHPOBAHUS, Kak
9JIEKTPOOOOPYAOBaHUS, TaK U OKPYKaIOIIEeH cpenpl, T.
€. HapyIIaloTCsl YCIOBHS DICKTPOMArHUTHON COBMeE-
ctumoctd (OMC) ¥ IJEKTPOMarHUTHOH 0€301acHOCTH
(BMB) [1, 2, 3]. ITo mepe pacuMpeHUst IPUMEHEHHS

pa3HooOpa3HbIXx DY, BO3pACTaHUS WX MOIIHOCTH,
OKPY’KaIOIIUe 3JIEKTPUUYECKUE, MArHUTHBIE M DJIeK-
TPOMarHUTHBIC TOJS CTAHOBATCS BCE OOJice HMHTCH-
CUBHBIMH M Pa3HOOOPAa3HBIMU IO CBOMM XapaKTepH-
CTHKaM.

B nocnengHee pecsTuneTne B 3JIEKTPOIHEPTETHUKE
HEMPEPBIBHO PACIINUPSAETCA HCIOJIb30BAHUE MUKPO-
MPOLECCOPHOM, BBIUUCIUTEILHON TEXHUKH, KOMIIbIO-
TEPOB U T.J., IPOUCXOJUT WX MHUHHUATIOPU3ALUS TpU
MTOHMKEHUU YpOBHEH paboumx HampspKEHUH, ImoJes-
HbIX CHUTHaJOB. Bce akTUBHee HCIONB3yeTcsl 3JIeK-
TPOHHAs ammaparypa B CUCTEMax peJeHOM 3alluThI,
PEXUMHON U MPOTHUBOABAPUIHONW aBTOMATHUKHU DJIEKT-
POYCTAaHOBOK BBICOKOr0 HampspkeHus. I[Ipu 3ToM,
3JIEKTPOHHAs anmnapaTrypa, Kak IIpaBuilo, BECbMa YyB-
CTBUTENIbHA K TIOMEXaM, MOSBISIIONIMMCS BO BTOPHY-
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HBIX LEMSIX MOACTaHLMN, UCTOYHUKAMU KOTOPBIX SB-
JISIFOTCSL KOMMYTALMU BBIKIIFOYATENed U pa3beAUHUTE-
JIell BBICOKOTO HaNpsDKEHUs], YAApbl MOJHUMN, a TaKXKe
6oblIMe TOKY 3aMbIKaHHS Ha 3eMJIIO.

B cBs3u ¢ yka3zaHHBIMH OOCTOSITEIBCTBAMHU MO-
SIBUJIACh HEOOXOJMMOCTh DEIICHMS CIIOKHOM 3a1auu
3JIEKTPOMAarHUTHOTO COCYIIECTBOBAHUS 3JICKTPOHHBIX
U JJIEKTPOIHEPTeTHUECKUX CHCTEM, COCTaBHOM Ya-
CTBIO KOTOPOH SIBJIIETCS OLEHKA 3JEKTPOMAarHUTHOMN
obcranoBku (OMO) B 3JE€KTPOIHEPreTHYECKUX YCTa-
HOBKax C LEJBI0 OOECHEYCHUS BIICKTPOMAarHUTHOMN
coBmectumoctd (OMC) Texuuueckux cpeacts (TC),
Tak 1 oOecrieyeHne ANEKTPOMarHUTHOH 06e301acHOCTH
(OMB) xak it 00CIYKHBAIOILETo 3JIEKTPOIHEPTETH-
4yecKne 00BEKTHI TIEPCOHANA, TaK M TS HACEICHHUS.

IIpu npoeKTUPOBAHUM U IKCILTyaTaI[H IEKTPO-
SHEPTeTUYECKUX CHUCTEM Il OOecredeHHue YCIOBHI
OMC M OMb Heo0X0uMO BBHIOIHEHUE TPEOOBAHUH,
ONIPEZICTIEMBIX HOPMATUBHBIMA M JIUPEKTHBHBIMHU
nokymentamu, B Buae: [OCTos P®, PykoBomsmmx
ykazanmit (PY), mpaBmiamMm ycTpoHCTBa 3JEKTpO-
ycraHoBok (I1YD), mpaBmiaMu TeXHUYECKON 3KCILTY-
aTalM BJICKTPOYCTAaHOBOK MOTpeOnTEnel, caHuTap-
HeIMH HOpMamu U npaBuwiamu (CanlluH) mo sxoso-

Puc. 1 - Ilpoxnadka mpexgpasznoeo xabens CIID ¢ mpanwee:

1 — srcunvt kabens (ABC),
2 — dicene306emonnbie NAUMbL UIU KUPRUYU,
3 - poixnwlii epynm, 4 - 3aceinHo epynm

3HaYeHHsT HANpPsHKEHHOCTh MAarHUTHOTO TIONS —
H,, A/M, B OKpyKaromeM HpOCTPaHCTBE 3aBUCHT OT
Toka — ly, A; OT paccCTOSHUS MEXIy >KWIaMHU TpeX-
(asHoro kabesnst — d, M; OT PaCCTOSHHS MEXIY KH-
gamMu  Kabenst (OT TreoMeTpUuYeckoro ueHrpa (yx)
TpexdazHoro kabens) U Touek ompezaeneHus (1) B
OKpY’KaloIIeM MPOCTPAHCTBE: YyK,n, M, HAIPSHKEHHO-
CTH MarHuTHOTO mojs: Hy, A/M, B YaCTHOCTH, Ha IO-
BEPXHOCTH TPAHIIIEH TN TyHHEIS.

Jis mpuMepa, paccCMOTPHUM XapakTep W3MEHEHHUS
HANpPSHKEHHOCTH MAarHUTHOTO IOJISI IPOMBINIICHHOMN
yactoTel: H;, A/M, Ha TOBEPXHOCTH TpaHLIEH WU
TYHHEJISI OT TOKOB TpeX(]as3HbIX JIMHUK ¢ OAHO]A3HBI-
mu kabenmsimu a3z 4, B, C, pacmoyoXXeHHBIX 10 Tpe-
YTOJIBHUKY WIHU B psf, npu Yyx,n = 1,0 M, 11 pac-
CTOSHUU Mexay LeHTamu ¢Ga3: dmp = dpad = dae =
dec = 0,1; 0,2; 0,3; 0,4; 0,5 M, KaK IIOKa3aHO HA PUC. 3
n4.

IMYEeCKOH M OMOJIOrMuecKoil 0e30MacHOCTH, a TaKKe
MEXAYHapOAHBIMH HOPMATHBHBIMH JOKYMEHTaMH.

DJNEeKTPUIECKUEe CEeTH M CHUCTEMBI JJIEKTPOCHA0-
KEHUsI, NCXOJIl U3 pa3sHOOOpa3us ypOBHEH Hampsike-
HUS, TOKOB, KOH(UIypalliu IPOBOIOB H KabelieH,
CIIOCOOOB TMPOKJIAAKH, PACCTOSHUI /10 YyBCTBHUTEIb-
HBIX OOBEKTOB, SBISIOTCA HE TOJBKO HCTOYHHKAMH
Pa3HOOOpa3HbIX AJIEKTPOMAarHUTHHIX MOJeH, HO H, B
3HAQUUTEIBHOW CTENEHH, OINPEIEIIOT 3JIEKTpOMar-
HUTHYI0 OOCT@HOBKY B YCTPOMCTBAX JJICKTPHUECKHX
CeTeH, JIEKTPOYCTAaHOBKAX CHCTEM JJIEKTPOCHa0Xe-
HUsI, B IPOU3BOJICTBEHHBIX U XHJIBIX [TOMEIICHHUSX, U,
B pAZAE CIydYacB, NPHBOAAT K HAPYIICHHWIO YCIIOBHH
3JIeKTpOMAarHuTHO# Oe3omacHocty (OMB) u 3mekTpo-
MarHuTHO# coBMectumoctr (OMC).

[Tpu sTOM, cmilOBBIE KaOeNbHbIE JIMHUH, BBINOJI-
HEHHBIE B BHJIE TPeX 0XHO(A3HBIX KabeleH, Ipu mpo-
KJIaAKE B TpaHLICAX WJIM TYHHCIIAX SABJIAIOTCA 3HAYU-
TEJIbHBIMH NCTOYHUKAMHU HAIPSHKEHHOCTH MarHUTHBIX
OJICH MPOMBIIIICHHOHN 4acToThl Hy, A/M, KOTOpBIE 110
XapakTepy M3MEHEHHS MO MMOBEPXHOCTHU CYIIECTBEHHO
3aBHUCAT OT CII0C00a MPOKJIAJKU B BUAE TPEYTOJIbHUKA
WM B psf [4], Kak moka3aHo Ha puc. 1 u 2.
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Puc. 2 - Jlgyxcmoponnuii npoxoonoii
MYHHENDb!
1 —xabenu 6-10 kB, 2 — kabenu 0,38 kB;
3 — cuenanvuvle kabenu

W3 npencraBneHHbIX puc. 3 U 4 BUAHO, YTO 3HA-
YeHWsl HANPSHKEHHOCTH MAarHUTHOTO TOJNSL OT PacIo-
noxenus (a3 TpexdasHOro Kadens TPeyroIbHUKOM:
Hy,mp, A/m, wa B pan: Ho,pso, A/M, IO TOBEPXHOCTH
TpaHIIEH WM TYHHENIS CYIIECTBEHHO OTJIHYAIOTCS
Ipyr oT npyra. Ilpudem, MakcHUMaibHblE 3HAYECHUS
HAINpPSDKEHHOCTH TPH MPOKJIaAKe OAMHOYHBIX Kabenen
TpeyroabHUKOM: Hmax,mp, A/M, pacmoJIOKEHBI
HamnpoTHB BepxHeH (azbl (pas3sl A), a MpH MPOKIIAAKE
OJIMHOYHBIX Kabened B psan: Hmax,pso, A/M, - pacrio-
JIO’KEHBI B 00s1acTu kpaaux ¢a3 (pasel B u C).

W3 puc. 3 u 4 takxke cnegyet, 4To OpU paccMoT-
PEHHBIX YCIOBHUAX, HA TOCTATOYHO OOJBIINX YYaCTKaX
TIOBEPXHOCTH MOTYT OBITh HapylIeHbl TpeOOBaHMS 110
9JIEKTPOMAarHUTHON O€30MacHOCTH /I  HACEJCHUS:
Homb,nac. = 8,0 A/m [5], HO IpH 3TOM HE HapyIIAOT-
cs1 TpeOOBaHUS TO DJIEKTPOMAarHUTHOH 0€30MacHOCTH
JUIST  00CITyXKMBaromiero (ONMepaTHBHOTO) TepcoHasa:
Hom6,0.n. = 80 A/™M [6], mpunsThie B Poccun.
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Puc. 3 - Xapaxmep usmenenuss Ho,mp, A/m, no no-
sepxnocmu mpanuteu: X = 0...4 m, om mokos
mpexghaznozo kabens ¢ gpazamu mpey2orbHUKOM:
ons Yyk,n = 1,0 m; dase = dec = dca =
0,1;0,2;0,3,0,4,0,5 m

JomonauTtensHO, B Tabn. 1 mpuBeneHB MakcH-
MaJIbHBIC 3HAYCHUS HAPSHKEHHOCTH MAarHUTHOTO IIO-
. Hmax, A/m, npu nipokiaake kadeiaed 0TUHOYHBIX
¢da3z A,B,C, tpexdaszHbix KaOeJbHBIX JMHHUI Tpe-

b e -

Puc. 4 - Xapaxmep uzmenenus Hy,ps0, A/m, no nogepxno-
cmu mpanweu: X = 0...4 m, om moxos mpexgasnozo
Kabens c gpazamu 6 pso: oaa Yyx,n = 1,0 m; das = dec =

0,1;0,2;0,3,0,4;,0,5 m

YrOJNBHHKOM M B PSAJ; MX OTHOCHUTENBHBIC 3HAYCHHS
MexIy co0oi; a Takke CpaBHECHHE WX ¢ HOPMaMH IO
aJIeKTpoMarHuTHo# 6e3onacHoctr (OMB).

Tabuumna 1

MaxkcuManbHble 3Ha4eHMsI HAIIPSPKEHHOCTH MarHUTHOTO I0JISL IPOMBIIIITIEHHOM 4aCTOTHI IIPU PACIIONOXKE-
HUM ofiHO(a3HBIX Kadenel TpeyroibHukoM: Hmax, p, u B psia: Hmax,psii, 1 ux cpaBHEHHE MEXIy cOO0M U
HOpMaMH DJIEKTpOMarHuTHo# 6e3onacHoctu (OMB)

Paccrosinune Hmax Hmax
MEACLY UCHTPA- | Apc ABC, K= Kz = Hom6,Hac.  |Hom6,0.11. = 80
MU (a3 Tpex- Hmax,p / Hmax,psiz / _
TPEYTOJILHUK, psn, =8,0 Am AM
(azHorO Kabdens, Hmax, psinx Hmax, tp
d A/m A/m
0,5 64,3 53,8 1,19 0,83 8 80
0,4 48,6 45,4 1.07 0,93 8 80
0,3 34,5 35,6 0,96 1,03 8 80
0,2 21,8 24,6 0,88 1,12 8 80
0,1 10,3 12,5 0,82 1,21 8 80

U3 Tabn. 1 BHOHO, 9TO MaKCUMAaIIbHBIE 3HAYCHUS
HaNpsHKEeHHOCTH MAarHUTHOTO moist: Hmax, A/Mm, npu
nmpokaake ogHo(a3HeIX Kadened Tpexda3HoW TUHUU
TPEYTOJLHUKOM M B Psf, HE3aBUCHMO OT MECTa HX
MOSIBJICHHUST HAa MOBEPXHOCTH, OTJIHYAIOTCS APYr OT
Jpyra MpH OJWHAKOBBIX 3HAUEHHSX O, M, a pacxoxKe-
HMs 3HaUYeHun Hy, A/Mm, nocturarot 20 %.

B wurore, BU3yanbHOE OTpa)K€HHE XapakTepa u3-
MEHCHHUS HANPSHKCHHOCTH MArHUTHOTO IOJNIS IO TI0-
BEPXHOCTH OT TOKOB O/HO(a3HbIX Kabenel Tpexdas-
HOW JIMHUHW yKa3bIBAaCT HA IEJIECOO0pPa3HOCTH BBIMOII-
HCHHS WHAWBUIYAIBHBIX PAcUYeTOB YpoBHeU Hy, A/M,
JUIL pasHbIX 3Ha4YeHui d, M, U PacCTOSHUU MEXITY
Ka0eJsIMU B TTIOBEPXHOCTHIO YyK,n, M.

JIOTIOJHHUTENBHO, CIACIAyeT OTMETHTh, YTO IMpPH
BBIMOJIHEHUH PACYETOB HAMPSKEHHOCTH MArHUTHOTO
TOJISL TIPOMBIIIICHHOW 9acTOTel HO, A/M, IO OKpYX-
HOCTH B OKPYKAaIOIIEM IIPOCTPAHCTBE OT IIEHTPOB
Tpexda3HpIx Kabenew ¢ pacnonoxeHueM (a3 kadenei
TPEYTOJILHUKOM H B PSJl, XapaKTep U3MCHCHHUS U MaK-

CHUMaJbHBIC 3HAYCHUS HAIMPSDKEHHOCTH OyIyT WMETh
JIpyroi Buj U cootHoueHus [7, 8, 9].
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Abstract
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Conducting experimental research by tensometry is a very important issue in real time. But for such a study
it is necessary to calibrate the strain gauges. Calibration must be performed to identify the functional relationship
between the load acting on the test piece and the output signal of the equipment.

Keywords: strain gage, calibration, load, part, deformation.

Complex structural forms of components and
parts of modern machines and the variety of loads
acting on them, often do not allow determine the stress
state by modeling or calculation during the creation of
modern machines and structures.

The most optimal method of experimental re-
search of the local area of the installation during oper-
ation is strain gauge [1- 3].

Tensoresistors are resistors whose resistance
changes with the change of their linear dimensions
under the influence of external factors. Tensor resis-
tors are wire, foil and semiconductor. The geometric
dimensions of strain gages of the first two types
change during their deformation [4].

Calibration of strain gages is carried out in com-
bination with measuring equipment [5]. It consists in
finding a functional relationship between the load act-
ing on the test part and the output signal of the equip-
ment.

To do this, creating pre-known loads on the part
on which the strain gauges are glued, and comparing
the values of these loads with the intensity of the out-
put signal, determine analytically or graphically their
ratio [6].

Depending on the sizes, a configuration and other
features of the investigated detail use two ways of
calibration of strain gages: direct and indirect. To ob-
tain reliable measurement results, the calibration con-
ditions should be as different as possible from the
conditions of experimental studies of objects.

This means that the load diagram of the part, the
composition of the measuring system, the conditions
of its operation both during calibration and testing
must be the same.

Therefore, to determine the obtained results of
stresses, deformations in the crane beam was carried
out direct (static calibration).

In electrotensometry use bridge and semi-bridge
measurement schemes. The half-bridge circuit is wide-
ly used, especially in static processes, where one strain
gage is active, and the other is located in the load area
and is used for temperature compensation.

If the test piece is subjected to different types of
loads that cause deformation of bending, torsion,
shear, compression or tension, the strain gauges must
be arranged in the circuit so that they perceive the
necessary deformations. To do this, use a half-bridge
connection diagram, figure 1.



70 Norwegian Journal of development of the International Science No 45/2020

Re,

uniaxial deformation
(compression/stretching)

Rg,

y alll

=Y -

Figure 1 - Scheme of connection of strain gauges to the analog-to-digital converter ZetLab 210

The circuit uses two active strain gages with or-
thogonal and opposite arrangement, with thermal
compensation. The strain gauge is glued so that the
axis of symmetry of the lattice coincides with the di-
rection of deformation, which is measured.

Bending deformation is excluded by connection
in opposite directions. In the beams of the bridge

crane under load, the predominant tensile deformation.
Under load, the beam bends and thus increases its
length, and width decreases.

The outer wires of the strain gauges were con-
nected to the wires of the half-bridge circuit, which
was connected to the analog-to-digital converter
(ADC) ZetLab 210, figure 2.

Figure 2. Connection of strain gauges to the ADC

Data from the ADC is fed to a computer. Calibra-
tion was to lift and gradually increase the weight of
the cargo from 0.0 kg. up to 3500 kg., with a step of
increasing the load to 500 kg.

The weight of the load was measured using a dy-
namometer DPU-10-2, figure 3. Dynamometer DPU-
10-2 (DPU-100-2) general purpose is used to measure
static tensile forces, calibrated in kilonewtons, and is
designed to operate at ambient temperature from -10
OC to +45 °C and relative humidity no more than 60%.
Overall dimensions — 780 x 280 x 200 mm.

Figure 3. General view of the dynamometer
DPU-10-2

Measurement limits of the dynamometer DP-10-
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- the smallest - 10 kN (1000 kgf);

- the largest - 100.0 kN (10000 kgf, 10 ts).

The division price is 1.0 kN (100 kgf). Limits of
the main consolidated error + 2%. When removing the
load from the dynamometer, the arrow of the reading
device is set to zero with an error of not more than 0.5
of the scale division price.

The limits of the additional error of the dyna-
mometer are 10 tons (100 kN), caused by the change
in ambient temperature in the operating temperature
range other than the temperature of normal conditions,
0.25 of the main error for every 10 °C.

The limit of the permissible value of the variation
of the dynamometer readings does not exceed the ab-
solute value of the limit of the permissible value of the
main error. The response threshold is not more than
0.5% of the maximum measurement limit. Permissible
overload - 100% of the maximum measurement limit.
Weight of the dynamometer DPU-10-2 — 20 kg.

When lifting the load, the delay during each cycle
was - 60 seconds. When lowering the load - 180 sec-
onds. The following initial data were used for further
calculations:

— length of the working surface (crane span) —
1,=22500 mm .;

— crane bridge material — VMst3ps;

— beam wall thickness — =6 mm .;

— duration of lifting of cargo — 180 sec., t,=60
seconds;

— duration of lowering of cargo — 60 sec., t,=180
seconds;

— length of strain gage — 1,=30 mm .;

— power supply of the tensometric bridge —
E=15V;

— coefficient of strain sensitivity — k;=2;

— Poisson's ratio — v=0.3;

— voltage in the crane bridge (obtained experi-
mentally, figure 4) — eo mV;

—Young's modulus — E=2,05-105 N/mm2.

Voltage in the crane bridge for signal 1:

eo=(E2) ks -&, Q)

where:

— ep, the voltage in the crane bridge (obtained ex-
perimentally);

— Ey, power supply of the strain gauge bridge;

— ko, strain sensitivity coefficient;

— &, relative deformation.

Aranis Wamepenie Orospaseiie Tereparops! Periicrparap

ASTOMaTHSAL A CapBHcHble (8 Brwaa
[=]

Figurév4 - Siresées in thé;cravhe b;idgg wéfe oBtair;éd éiperfivmerivtallyvusi:ryig a:ri ADC ZétLab 210

Find the relative deformation:
E=dl= E,, (2)
where:
- &, absolute deformation;
- 15, the length of the strain gauge.
Absolute deformation is calculated by the formu-

Ea=2eol Ey - ko. (3)

Then the voltage at the point (base of the strain
gauge) will be equal to:

o=E - &, 4)
where E is the Young's modulus (elasticity), for
steel VMst3ps E=2,1-105 N/mm2.

Conclusion. Selected measuring and recording
equipment, software that is part of the measuring
complex allows in real time to build functional rela-
tionships between the load acting on the test part and

the output signal of the measuring and recording
equipment installed.
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