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ARCHITECTURE

MACCA ¥ KOHIIEHTPAIIAS YACTHII BAKYYMA. CTPOEHUE U 3APSJT YEPHOM JBIPBI

Eropos B.
«Ilemposckuii konnedacy, 198095, Cankm-Ilemepbype

THE MASS AND CONCENTRATION OF VACUUM PARTICLES. STRUCTURE AND CHARGE OF
THE BLACK HOLE

AHHOTANHSA

Egorov V.
"Petrovsky College", 198095, St. Petersburg.

OObsicHeHNE (U3MIECKOTO MHUPa MOXKET MPOXOANUTH C MO3UIMH CYIIECTBOBAHHSA CPEbI 3aMOIHAIOMEH BCE
npoctpancTBo [1 - 4]. Haiiném HeoOX0oIuMBIE 7S 3TOTO XapaKTePUCTUKHU CPEIbl BAKyyMa — MacCy M KOHIICHTpa-
M0 YaCTHUI] 3aMONHAIOMUX IPOCTPAHCTBO. Takxke paccuuTaeM 3apsia KBaHTOBBIX YEPHBIX ABIP U TEMIIEPATypy

XokuHra 4€pHOH JBIPHIL.
Abstract

The explanation of the physical world can be based on a position there is an environment filling all the space.
[1 - 4]. Let us find the necessary characteristics of the vacuum environment — the mass and concentration of par-
ticles filling the space. Also let us calculate the charge of quantum black holes and the Hawking temperature of

the black hole.

KutioueBble ¢JioBa: Macca U KOHIIEHTPAIIKs YaCcTUI] BAaKyyMa, 3apsiji KBAHTOBOUW YEPHOI JBIPBI, TEMIIEpaTypa

XOKHHTra.

Keywords: the mass and concentration of vacuum particles, the charge of quantum black hole, the Hawking

temperature.

Macca U KOHIIEHTPAaLUsl YaCTHIl CPelbl BaKy-
yma

3anuieM, M0 aHAJIOTHH C SHEPrHed HMOHU3AINU
aToma Bojopoja [5. ¢. - 65], m3nydaeMyto IeUTpoHaMHU
rpaBUTALMOHHYIO SHEPTHUIO:
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®opmyna (5) onpenensier Maccy 4YacTHIl CpPEIbl
BaKyyMa — «TPAaBUTOHOBY», KaK YacTHIl HJEalIbHOTO
raza. U3 ¢popmynsl motHocTH [6. . - 41] 1 Macchl ya-
CTHI] Bakyyma (5) HaiiIéM KOHIIEHTPAIUIO YaCTHII Ba-

Kyyma:
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CtpoeHue KBAaHTOBBIX Y€PHBIX ABIP
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CTPYKTYpe siapa. DJIEeMEHTaMH CTPYKTYDBI SIBIISIFOTCS
Y4aCTHLBI NOJ00HBIE IPOTOHY. J[MaMeTp Takux YacTuiy
BO3bMEM paBHBIM TOJILUHE TPYOKH IPOTOHOB [7. C. -
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=516-10"x3.  (6)

3 =

3armmreM moteHImal (2) mo onpeneneHuro TpaBy-
TAI[MOHHOI'O ITOTEHI[MAIa:

4

yam, _ ymac Q)
4ar,  2ah

n
CpaBauBast popmynsl (2) u (3) HaX0OUM KBaapar
IPaBUTALIMOHHOTO KOA(GPHIMEHTA CBSI3H:
2
. _
7

aj=""=18810. (4)

[oncraBum (4) B (1) 1 cpaBHIM TPaBUTAITHOHHYIO
SHEPIHI0 U3IYYCHUS C SHEPTUCH MOKOSI YaCTHUI[ BaKy-
yMa - my:

3

p 2
m =—-=a,m_,
" mhc 7P

MOCTOSIHHYI0, HAWJIeHHY0 B [9. C.- 122], monyuum qua-

METp Y4aCTHIL:
2

_ HoYe — a-h (7)

647°m, 16z°m.c
TpyOxu wactun uMeroT panuyc 0,59, BEIXOIAT Ha
IIapOBYIO TIOBEPXHOCT. 3HAs PagiyC KBAHTOBBIX YEP-
HBIX ABIp [8, c. - 105] Haiiném MakcHMMaIbHOE KOIHUYe-
CTBO YAaCTHUI] YMEIIAIOIMINXCS HA TIOBEPXHOCTH KBAHTO-

BBIX YEPHBIX JBIP («TapTapOHOB — TAPTOHOBY):
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TPpYyOKH NMEPIEHIUKYISIPHBI TTOBEPXHOCTH, @ BHYTPEH-
HEE MPOCTPAHCTBO 3AMOJHEHO YacTUIAMH BaKyyMa.
O0penuHeHne TPYOOK OCYIIECTBISIETCS MarHUTHBIM
TIOJIEM YaCTHII.

3apsig 4épHoii ABIPBI

YacTuIs! - TApTOHBI, CO3AIOINE KBAHTOBBIE YEP-
HBI€ ABIPBI, HAXOJATCS B IPaBUTALIMOHHOM IIOJIE JIPY-
TUX YaCTHIl U KBAHTOBBIX 4EPHBIX AbIp. Eciu cunTars,
9TO BCE XapaKTEPUCTUKU YACTHI] 3aBUCAT OT TPaBUTa-
IIMOHHOTO MOTEHIMAJA, TO He OYAET MEHATHCS TOJIBKO
noTeHMan yactul. IIpu 3ToM nukiIMdeckas 4acToTra
MPEIeCcCH YacTull OyeT paBHa HYJII0. JTO BO3ZMOXKHO
IPU COBMAJCHUYU OCH BPAICHMS YACTHIBI C OCBIO €&
CHMMETpPHHU.

CrnenoBaTenbHO, TPaBUTAIIMOHHOE IIOJIE CO3/a-
éTcsl He UI3MECHEHNEM XapaKTepa ABM)KEHHS YacTHUI] Ba-
KyyMa OKOJIO TeJla ¥ N3MCHEHHEM JIaBJICHUS CPEIbI Ba-
KyyMa, a pa3psDKeHHEM B TPaBUTALMOHHBIX TPYOKax,
CO3/1aBaeMbIX YacTHIaMu. [ paBUTallMOHHOE TOJIE Yep-
HOM ABIPBI MOJJOOHO 3JIEKTPUUYECKOMY IIOJIIO 3apsKeH-
HOH o0onouxku. M3 cpaBHEHMs 3HEPrUH >JIEKTpHUe-
CKOT'O U T'PaBUTAlIMOHHOTIO II0JIEH HAUAEM 3aps] KBaH-
TOBOU YEPHOU JIBIPHI:

e

Qe

B ¢dopmyny (9) noncraBuM BeIpakeHHUs TpaBUTa-
IIMOHHON TIOCTOSIHHOHM [5, ¢. - 5], Macchl KBaHTOBOM
4épHOit IbIpHI [8. ¢. - 105] u mocTosHHOH B 3akoHe Ky-
sona k u3 [9. c. - 6], mony4yaeM BEIMYMHY 3apsiia:

q, =327%-q, ~ g q. (10)

3apsi 4€pHOU ABIPHI HAMIEM uYepe3 KOHLEHTpa-
M0 KBAHTOBBIX YEPHBIX JIBIP HA €€ MOBEPXHOCTH [ 8. C.
-105]:
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U3 dhopmyn (8) u (10) cexyeT 3apsia TapTOHOB —
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Kak 3acTaBUTh YacTHIBI — TapTOHBI, MOJOOHEIC
MIPOTOHY, UIMETh TOJIHKO OIHY OCh BpamieHus? Ocu coB-
MaJIyT, €CIIU MOBEPHYTH CITUH YaCTHUIIBI K OCH ITHKITIIe-
cKoit yactoTsl Ha 60°. JInst 3TOro HeO6XOAUMO COBEp-
mUTh paboTy paBHYIO —

qv.() = qe =

A:%ﬂzmpcz. (@3)

OueBuAHO, YTO YACTUIy HYXHO IOBEPHYTb B
SIEKTPUUECKOM IOJIE, 2 OCH YCTAaHABIMBATh B OJHOM
HaNpaBJIEHUN CUJIAMH, NEPHEHIUKYISIPHBIMU K DIIEK-
TPUUYECKOMY MOJII0, TO €CTh MArHUTHBIM T0NeM. Takue
MoJsE MOTYT OBITh CO37aHBI B HEWTPOHHBIX 3BE3[aX.
HelitpoHHbIe 3BE3/1b1 HCTOUHUKHM KBAHTOBBIX YEPHBIX
JIBIP.

Temneparypa XoKkuHra

Ecnu u€pHas npipa Bpaimiaercs, TO y Bpallaro-
MUXCST TPYOOK YacTHI[ - TapTOHOB, COCTABISIOIINX
000JI09Ky YEPHON IBIPBI, MOSBISETCS COCTABISIONIAS
CKOPOCTH, 110/100Has1 €€ IBM)KCHHIO B MarHUTHOM TI0JIE.
Paanyc oTHOCHTENHLHOTO BpallleHHsI YacTHI cpesl Oy-

neT paBeH paamycy IlIBapmmunbaa [8, ¢ - 105]. Ya-
CTHIIBI, HaxXOJAIINECs Ha 00O0JOYKe YEPHOU JMBIPHI,
TaKKe IBHUTAIOTCS IO 3TOMY paanycy. 3Has paanyc
4épHBIX ABIp 1 Maccy M, Mmaccy Mo [8. c. - 105] u 3apsin
KBaHTOBBIX Y€pHBIX AbIp (10) 3ammmem, HeoOXOAMMYTO
WHIyKIUIO MarHUTHOTO TTOJIST JUISl JAHHOTO ABM)KCHHUS:

2
Mgo-€® =1y
2y-qM

B dopmyie (14) v mpeneccnoHHast CKOPOCTB, HO C
yaérom popmynsl (9.1) u3 pabotsl [7], TOo B rpaBUTa-
LIMOHHOM I10JI€, TI0JTy4aeM, 4To U = . YacTuIpl, Haxo-
JSIIIEcsT B MAarHUTHOM IIOJI€, HCIBITBIBAIOT Jlapmo-
POBY TpeLecCHi0. 3aMEeHssI MHAYKIHIO MarHUTHOTO
nouis Ha (14), nomyyaem:

B=

3

o, = 28% - 4‘:7. (15)
0 }M 0
TpyOku TapTOHOB, TOXOOHO ITPOTOHAM, 00IAAAIOT
MHIYKTUBHOCTBIO U EMKOCTBI0. [{UKIIMYeCKUe 4aCTOThI
TpyOoK [7. c. - 128] B 27 pa3 MeHblLIe COOCTBEHHOIT 4a-
CTOTHI. Tak KaK TapTOHBI HE MEHSIOT CBOETO MOJIOXKe-
HUS B KBAHTOBOU YEPHOM ABIPE U BPALLAIOTCS BMECTE C
y€pHOH bIpoi, To JlapMopoBa yacToTa NpeLecCcuu of-
HOBPEMEHHO SBJISICTCS M IUKJIOTPOHHON YacTOTOM:
)
8zyM

CpaBHMM TEIUIOBYIO SHEPTHUIO U3IY4EHHUS C IHEp-
THel IIUKJIOTPOHHOTO H3JTyUeHHS:

w, =

3
(E)=kT=oip, T=_"_= " = a7
’ 8mkM  8y7kR
2
Tﬁ%zl,eﬂg-lo“}( (18)

®dopmyna (17) onpenenseT TeMneparypy 4€pHoi
Ieipbl XOKHHTa, TAe Kk —mocrostnHas Bonbimana. B
npenene, Uisl KBAaHTOBOM 4YEpPHOM IBIpbI, IOIy4aeMm
temneparypy — (18). Ecnu xBanTOBas uépHas apipa Oy-
JIET BpaIlaThcsi, TO OHAa JIOJDKHA «UcHapsTbes». [lpu
JBUKEHUM OJIMHOYHBIE YacTHULIbI KBAaHTOBOM 4€pHOM
IBIPBI OyeT UCTIBITEIBATH mpeneccuro [10. c. - 326], u
BHOBb IIPEBPALIATHCS B IPOTOHBI.

B pabote mpemtokeH BBHIBOA MACCHl YaCTHIL
Cpellbl BAKyyMa M UX KOHLIEHTPALUH, PACCUUTAH 3aps]
Y€PHBIX JbIPp U KBAHTOBBIX YEPHBIX JABIP, NPEJIOKEH
BBIBOJI TEMIIEPATYPhl XOKHUHTA.
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BIOLOGICAL SCIENCES

MODERN ECOLOGICAL CONDITION OF THE AZERBAIJAN FORESTS

Abstract

Akhmedova S.

Ganja State University, Ganja/ Azerbaijan
Department of Environment and Nature Protection,
Head of Department

Works in the field of protection of forests and planting new forest areas in Azerbaijan is continuing inten-
sively. Reforesting and protective forests is continuing to be increased in lowland areas without forest.

Current state of our forest requires strict reservation, protection, restoration and sustainable use of the green
areas. At present, in all natural zones of the country anthropogenic change in forest cover and interference of
vegetation zones is observed. A person can accelerate this process only with active interference to the life of the

nature with his own intelligence and labor.

Keywords: Wood protective strips, coniferous forests, the tundra flora of Azerbaijan, restoration, mountain

forests.

Introduction. Forests have unparalleled signifi-
cance in natural metabolism and biological energy turn-
over.

Forests prevent the soil from the spread of soil ero-
sion by wind and by water, prevent the water amounts
effectively of chemical, biological, organic and heat
pollution, fulfill sanitary- hygienic function of the rapid
development of industrial cities and the increase in the
urban population and mainly, being supply of the Earth
enriches the environment with oxygen. For the past 200
years, the world’s forest area has increased more than
twice. Currently, world forests are 3 billion and 30 mil-
lion hectares and it arranges 29% of total of the total
area.

In the past (XV1II - XIX centuries) 35% of Azer-
baijan territory was covered by forest. Right- now the
figure is 11.8% of the territory of Azerbaijan. The total
area of Azerbaijan forests is 1213.7 thousand hectares.
Rooty timber reserve is 148.8 million m3. The area cov-
ered with forest is 1021 hectares and about 0.12 hec-
tares of forest area is falling per capita of population.
This figure is 4 times (0.48 ha) less than the accepted
worldwide average figure. According to international
standarts each residents should be fall per 0.25- 0.26
hectare forest area, it means about 20% of our lands to
be covered with forests [2; 3] .

Forests in the Republic of Azerbaijan territorially
distributed non- evenly. Thus, 58.7% of forest is in the
Caucasus, 34.2% in the Lesser Caucasus, 14.6% in
Lankaran- Talish region, and 20% is in low- lying area
(' including the Nakhchivan Autonomous Republic).
The forest areas of our country is distinguished by the
richness of species of trees and shrubs. Both economic
and scientific significance of these species is high. 270
of endemic and 70 of relict species growing in Azerbai-
jan spread in forests. 150 species of wild fruit plants
belonging to 1536 breeds are available in our forests.
There are hundreds of tons wild fruit crop on these
trees. In our country distribution of forests according to
the age is different. Thus, young forests arrange 11.2%
of the area covered by forest, middle aged trees arrange
63.3%, younger trees arrange 13.4%, mature and old

forests area 12.1%. Distribution of forests according to
the density is also different. 13.7% of the forests of the
Republic is of low (0.3- 0.4) density, 2.62% is of the
average (0.5- 0.6), 18,3% is of normal (0,7-0,8), and
2,62% is of high (0,9 -1,0) density. The average density
of the forests was set in 0.56 [1,3].

At the time, Hirkan type forests had been wide-
spread in all the mountains of the Republic, and then
due to the change in physical- geographical condition
they were replaced by modern forests. At present,
Hirkan- type forests mainly remained in the territory of
Lankaran [4].

On the southern slope of the Greater Caucasus in
all mountain forest zones forest cover has been more
intensively subjected to anthropogenic changes. So, in
Pirsaatchay basin upper mountain forest zone had been
destroyed completely and middle mountain forest zone
stayed only on the right beach slope.

In the subalpine zone of the Lesser Caucasus
Mountains (Gadabay, Dashkasan, Kelbajar, Lachin)
and in mid- mountain- forest zone due to the topogra-
phy of the area is relatively quiet, settlements are
mainly concentrated in this area. In this regard, unlike
the Greater Caucasus, together with cattle- breeding the
development of agriculture also played a major role in
descending of the lower border of the forest climate.
Therefore, the upper border of the forest in the Lesser
Caucasus Mountains has been undergone a tremendous
change in anthropogenic. As a result of the combined
effects of long-term agricultural and livestock forest is
almost nowhere remained in its natural border. Sub-al-
pine type forests are completely broken in many place,
they were replaced by the mountain grass, bushes or
rocks and stony places. Thus, the percentage of forest
in this area fell sharply [1.3].

In Lankaran - Astara region the upper boundary of
the forest passes mainly 1500-1800 m above sea level.
Lankaran eco- geographical region is characterized by
very favorable natural environmental indications. Its
reproductive resource according to oxygen is behind
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only from the Greater Caucasus. 40% of the forests be-
longs in the area belong of the forest fund. This is
equivalent to 14.5% of the forest fund.

In any case, the most alarming is the current situ-
ation of rare forests. In our Republic only 30% of the
34 rivers that are under the fear of flooding covered
with forest [1,3,5].

At present, the condition of high mountain forests
and the withdrawal of the upper border of the forest are
of great concern. This case also threatens forests and
agricultural areas that situated in the lower places.
Thus, surface water flows, clefts arising on the upper
boundary of the forest, damages forests that located be-
low them, as a result, water regime violated in the
mountains and condition appear for restraining of dev-
astating floods. Therefore, the restoration of the upper
border of the forest is an important measure in environ-
mental protection.

In addition to mountain forests, the importance of
arid and plain forests is also extremely high in the eco-
logical environment of the country. Though arid-type
forests less in area, the area they spread is very wide.
This shows that, such kind of forests had spread in large
areas in former times. In the foothill zones of the Re-
public that arid forests sprawling, the population was
intensively engaged in farming and cattle-breeding
since ancient times. In this regard, primary arid type
forest cover had undergone a radical change here. Arid
type forests are mainly consists of juniper sparse woods
[3].

Depending on the landscape, soil producer rocks
and intensity of economic activity anthropogenic deg-
radation and change of juniper forest going in different
directions. Though juniper spread area is wide in Azer-
baijan, its area covered by forests is 12,000 hectares.
This forms 1.5% of the total forest area of the country.

In comparison with arid forests the fate of the low-
land forests of Azerbaijan had been more miserable.
These forests had intensively been broken during the
XIX and XX centuries. The process continues, even a
little, at this and other reasons. The great scientist, acad-
emician Hasan Aliyev had major role in establishment
of forest belts. Hasan Aliyev was one of the scientists
who came to the call of the nature. Heydar Aliyev
walked every inch of our homeland and said about our
forests: “Forest is our wealth, forest is our being and is
a part of our daily life.”

Or “it is a clear reality that, if forest, the green belt
of the Earth is not exist for a moment, it means, the
mankind is also not exist.”

Low-lying forest scrubs are highly developed in
all plain forests, but in sparse forest areas shrub species
are not more common. The condition of forests in Azer-
baijan is still continues to be miserable though several
measures and a forestation work have been imple-
mented in recent years. Currently, 18 thousand hectares
area along the Kura, which is covered with forest
stretches only in 90- 100 km distance. It means that
700-800 km area along the Kura River deprived of the
forest and the main focus should be directed to protec-
tion and restoration of existing forests.

Current state of forests demands strict protection
of green areas, rehabilitation and rational use.

At present, anthropogenic changes in forest cover
and mixing of the vegetation zones are observed in all
natural zones of the country. As a result of Armenian
aggression against our country considerable forest ter-
ritories seriously damaged (246 thousand hectares of
forest have been cut down and looted), cutting of valu-
able tree species in areas brought the protection of bio-
diversity to critic situation.

In different regions of Azerbaijan where cattle
grazing is continuous, there retreating of the current up-
per boundary of the forest is also continuous. In the ar-
eas where human activity is ceased although the forest
trying to find their past limits, this process is going very
slowly in many places. In “Eller oyugu” reservation
pine has increased the number of its population as a re-
sult of the recent natural regeneration [5].

Long-term acute struggle is required for the “vic-
tory” of the forest over the meadow plant. A person can
accelerate this process only with active interference to
the life of the nature with his own intelligence and la-
bor. From this point of view, creating artificial forests
is one of the most important issues.

During 2010th "Year of Ecology" 2 million trees
have been planted throughout the country. Partial assis-
tance to the natural restoration was provided with this.

Intensive works is continuous on the direction of
planting new forests and protection of forests in our
country. According to the information of the Ministry
of Ecology and Natural Resources, the amount of refor-
estation and protective forests is expected to be in-
creased over and again. In this direction, large-scale
studies are planning to be carried out for restoration of
riparian forests which located in the valley of the Kura
and Araz rivers.

One of the vast areas of the forests is the slopes of
the Lesser Caucasus Mountains. Here forests cover the
north, north-eastern and eastern slopes of the main
mountain branches. Only in the South-Karabakh region
the forest tract breaks and does not reach to the Iranian
border. Besides that, forests are found in the Na-
khchivan Autonomous Republic and in Shahbuz region
mountain slopes in the form of islet.

One of the vast forest tracts covers Talish moun-
tain slopes. Here forests are spread in Astara, Lankaran,
Lerik, Masalli, Yardimli, Jalilabad and partially Bilasu-
var regions. A small part of forests stretches along the
Kura-Araz rivers and covers the area in the form of
Tugay type tract.

Despite of the rich structure of the Azerbaijan tun-
dra flora, the main a forestation species are in decline.
The forests of Azerbaijan mainly consist of broad-
leaved species [6].

Coniferous forests (juniper and pine) form only
1.6% of the territory of Republic which is covered by
forest.

The area covered with forest distributed approxi-
mately as following according to the dominion species:
0.4% pine-juniper-2.37%, beech-31,68% 223.4% oak,
hornbeam, 26,01% ash, 0.01%, 0.22% birch, poplar -
3.58%, 1.8% alder, linden, 1.71%, 1.1% elm and other
species have been found to be 7.95%.
Despite the different composition of forests, broad-
leaved forests are mainly formed by beech, oak and
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hornbeam species.85.5% of the territory covered by
forests accounts for these three species. Most of the for-
ests (85%) of Azerbaijan are indispensible for soil pro-
tection, water purification and climate purifying signif-
icance.

According to the results of our research we can say
that, Azerbaijan forests have specific regulations for the
distribution of the forests according to heights. Thus,
the northern slopes of the mountain are dominated by
forests of oak-hornbeam. In low mountain altitude less
productive oak, elm, ironwood forests, in high moun-
tain altitude relatively productive forests of oak- horn
beam and in the upper mountain forest zone there is a
higher productive oak-hornbeam forest. In the area
where forest belts unite with the Subalpine belt, less
productive birch and low curved bole beech forests are
found. Such objective lows have pertains in Talish, the
Greater and Lesser Caucasus Mountains [7].

Although a wide range of issues covering Eco eth-
ical aspect of the use of forest resources, the main focus
must be directed to the conservation of the existing for-
est and restoration work in the current phase. Surely,
legal, administrative, economic, etc. measures are also
planned for the protection of forests.

YK 576.8.078: 663.1

Thus, although the protection and restoration of
the forest fond, which is an invaluable wealth of the
country is a system of concrete measures, the solution
of eco ethical problems of its use require to take serious
steps [3].

The study of biological and ecological character-
istics of species of trees and shrubs which grows in the
regional areas of Azerbaijan forests and brought from
outside of the country and the use of these species in
the forest restoration, landscaping work is considered
expedient.
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Abstract

The work is devoted to the development of effective methods for analyzing physiological experimental data,
as well as approaches to calculating stochastic characteristics in nonlinear dissipative dynamical systems.

KiroueBble c10oBa: (ppakTanbHas pa3MepHOCTh, KOPPEISIIMOHHAS pa3MEPHOCTh, SHTPOITHS, IMMYHOJIOTHYe-

CKHC ITOKa3aTeciIu.
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BBenenue
AHanu3 pe3yabTaToB Pa3INYHbIX IKCIIEPUMEHTOB
C y4yacTHeM 3J0pOBOro yesoBeka [1] NpuUBOAUT K MO-
HUMAaHUIO Ba)KHOCTH "MIPUHLIAIIA HHBAPUAHTHBIX OTHO-
meHuii", Kak OJHOr0 M3 OCHOBHBIX 3aKOHOB OHOJIOIHMH,
3aKITIOYAIOIICTrOCS B TOM, YTO OTACIBHO B3SThIC (PH3HO-

JIOTHYeCcKue, OMoXuMHuIecKkre, Mopdoornieckue mo-
Ka3aTenyu OpraHu3Ma, U3MEHSSACh MO JACHCTBHEM pa3-
JIUYHBIX (PAaKTOPOB, BCTYIAIOT B MHOTOMEPHBIC B3au-
MOJIEHCTBHS, HO (popMuUpyeMast MU TeoMeTpust (MeT-
pHUKa) MPOCTPAHCTBA OCTAETCS IMOCTOSIHHOW Ha BCEM
MPOTSHKEHUH TMOCTHATAIBLHOrO OHTOreHesa [2]. Oue-
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BUIHO, YTO IO CTENEHH Ae()OpPMHUPOBAHHS ATOTO IIPO-
CTPaHCTBAa MOXKHO KOJIMYECTBEHHO CYIUTH O YyBCTBHU-
TENBHOCTH (PU3NOJIOTHIECKON CHCTEMEI, €€ CIIOCOOHO-
CTH COXpPAaHATh IMAaTTEPH MHOTOMEPHBIX B3aHMOOTHO-
IICHHH WM W3MEHATh CBOIO PEAaKIWI0 B OTBET Ha
BO3ACUCTBYIONINE (aKTOPHI. DTOT MPHUHIIUI OCHOBHI-
BaeTCs Ha MPEJICTABICHUSAX O LEJIOCTHOCTH OpPraHu3Ma,
€ro MpOCTPAaHCTBEHHO-BPEMEHHOH OIpeeNéHHOCTH U
MHOT'0()aKTOPHOCTH €r0 B3aUMOJICHCTBUS C OKPYIKaro-
meit cpenoil. Ilo-BunuMomMy, IpEeUMYIECTBOM TaKOTO
MOJX0Ja SBJISETCS BO3MOXHOCTh KOJWYECTBEHHOTO
COTIOCTAaBJICHHUS PEAKLUUU Pa3INYHBIX CUCTEM Opra-
HHU3Ma Ha T€ UJIU UHBIE BO3EHCTBUS B €IUHOI CUCTEME
KOOp/AWHAT.

Hacrostmas paborta mocBsimieHa pa3zpaboTke 3¢-
(heKTUBHBIX METO/IOB aHAIN3a (PU3HOIOTHICCKUX IKC-
MIEPUMEHTAIBHBIX JaHHBIX, a TaKXKe MOIXOJOB K BBI-
YUCIICHHIO CTOXAaCTHUCCKUX XapaKTePHCTHUK B HEJH-
HEWHBIX JUCCHUIIATUBHBIX JUHAMUYCCKUX CHUCTCMaXx. B
paboTe paccMaTPUBAIOTCS OCHOBHBIC THITbI BBIYHCIISIC-
MBIX XapaKTePUCTHK: (ppakTaibHast pa3MEPHOCTh, KOP-
peNAIMOHHAs pa3MepHOCTh M 3HTponusa. M3BecTHo,
YTO KaXK/IbI U3 HUX TI03BOJIIET YCTAHOBHUTH OOMIHIT Xa-
paxTep M3MEHCHHH (IBIDKEHUS) B CHCTEME, KaK-TO: Tie-
pHOAMYECKOE JIH 3TO IBIKEHUE, KBa3UTICPHUOTMIECKOE,
TUHAMHYECKHI Xa0C U IPOCTo myM. B ocHOBY pas-
pabOTKH TOJIOKEH PSINl CTaBIINX YK€ KIACCHICCKUMU
MeTonoB. OIHAKO cenyeT NMPU3HATh, YTO OONBIINH-
CTBO U3 CYIICCTBYIOIINX allTOPUTMOB JAfOT Ha/ICKHEIC
pe3ybTaThl TONBKO B ClTyyae, KOTa H3BECTHA MaTeMa-
THUYECKas1 MOACIb I[HHaMPI‘IeCKOfI CHUCTEMbI (B YHYaCTHO-
CTH IIPpHU aHAJIN3€ MOJACIIBHBIX }IaHHLIX).

Lenbto paboOTHI ABIANACH alaNITALINS AITOPUTMOB
K pCaJIbHBIM 3KCIICPUMEHTAJIbHBIM JAaHHBIM JI MOBBI-
MEHNA CKOPOCTHU BBIITOJIHCHUA BLI‘IHCHeHHﬁ, yBEJINYC-
HUS MaKCHMaJbHOTO o0beMa 00padaThiBaeMBIX HaH-
HBIX, TIOBBIIICHHS TOMEX0YCTOWIHBOCTH AITOPUTMOB.

3amaveiil JaHHOW paOOTHI OBIIA ONTHMH3ALHNS aj-
TOPUTMOB (B TOM YHCIIC M3BECTHBIX) JUTS TOTYYICHUS
YCTOMYUBBIX PE3YJIbTATOB IPH aHAIN3E IKCIECPUMEH-
TaNBHBIX TaHHBIX.

JKCNePpUMEHTAIbHAS YaCTh

Jlns peieHust 3TOH 3a1a4u, BO-TIEPBBIX, HEOOXO-
JIMMO BBEJICHHE OIpeieeHus (paKTalbHON pa3MepHO-
ctu DF npou3BOJILHOTO aTTPaKTOPa B N-MEPHOM (pa3o-
BOM mpocTpaHcTBe 10 Kommoroposy-Xaycaopdy
[3, 4]

Dr=1lim[InM{e}/ In{l/e}]
e )
rre M{e} (MUHIMaIBHOE YHCIIO N-MEPHBIX KyOH-
KOB C peOpoM - €, HEOOXOIUMBIX IJISI MMOKPBITHS atT-
TpakTopa). [IpuMeHUB 3TO ONpeIeieHUE AJIs BRIYUCIIC-
HUS Pa3MEPHOCTH TOYKH, THHUHU U TIOBEPXHOCTH, JICTKO
yOeAUTHCs B IPUBBIYHBIX 3HAUeHUsIX 0, 1 1 2 cooTBeT-
CTBCHHO.
E1e omHUM mipeicTaBUTENIEM KJIacca BEPOSTHOCT-
HBIX Pa3MEPHOCTEH SIBJIACTCS KOPPEISIMOHHAS pa3-
MepHOCTh Dc, onpenensemast CIIeAyIOIMIUM COOTHOIIIe-
HUeM [5, 6, 7]:

Mg}
Dc=lim [In{2p? } / Ing]
£—»0 i=1 (2)

rie pi2 - BEpOSTHOCTh TOTO, YTO Mapa TOYEK ar-
TPakTOpa NPUHAJISKUT i-My KyOuky. Koppensiuon-
HYIO Pa3MEpHOCTh MOXKHO TPEJICTABUTh B BUJIE:

D¢ =lim [InC{e} / Ing]
£—0 (3)

Takum o6pazom, pazmepHocts DC ompenensercs
3HaUYEHHEM KoppelsiinoHHoro unrerpana C{e}, xapak-
TEPU3YIOIINM OTHOCHTEIIFHOE YMCIIO Map TOYEK Xi, X],
YZAJIEHHBIX HA PAaCCTOSHUSA

Iij = p( Xi, Xj < €.

[anee cnexyer nponusBecT pa3OueHue GpazoBoro
MIPOCTPAHCTBA, BKIIOYAIOMIETO B ce0s aTTpakTop, Ha
M {e}Henepecexaronmxcss N-MEepHBIX KyOMKOB C ped-
pom {e}. IIpomemaeM m mocnenoBaTeIbHBIX H3MEpe-
HUH, creast 3a (a30Boil TpaeKTOpUEH U Yepe3 paBHBIC
IPOMEXYTKH BPEMEHHU € OTMeuasi KyOMKHU Si, B KOTO-
pBIX ToOBIBasIa TpaekTopus. IIpu KakaoMm He3aBHUCH-
MOM HCHBITAaHUH MTOJYYNM KOHKPETHYIO pean3aIiio B
BUJI€ TIOCJIENOBATEIBHOCTH KYOHKOB Si,...,sm. IlycTh
HaM M3BECTHBI BEPOSTHOCTH P( si, ...,sm ) MOsBICHUS
BCEX BO3MOJXKHBIX ITOCIIEI0BaTeIbHOCTEN KyOuKoB. To-
raa sHTponust KonmoropoBa ompenensercs: clienyro-
M obpasom [3, 8, 9]:

K, = -limlim lim [— X P(sy,...,Sm) In P(P(sy,...,8m )]

T—® £—0 M—>0 mT

XapakTepHoe BpeMs, Ha KOTOPOE MOXKET OBITh
MpeJIcKa3aHo MOBEICHUE CHCTEMBI, 00paTHO MPOIOp-
uuoHanbHO 3HTponuu Konmoroposa. Eciu sHTponus
JIOCTUTaeT HyJs, TO CUCTEMa CTAaHOBHUTCS MOJIHOCTBIO
npeackasyemMoit. Tak OyZeT B citydae peryJsipHbBIX IPo-
neccoB. i1 UCTUHHO CIy4alHBIX IMPOIECCOB SHTPO-
U] HEOTPaHMYEHHO BEJTHKA. DHTPOINS CUCTEMEI B pe-
JKUME CTPAaHHOTO aTTPaKTopa IOJOXKHUTENbHA, HO

4)

MMeeT KOHeYHOe 3HaueHue. UWcioBoe 3HAYCHHE JH-
TPOIHH SIBIISICTCS KOJHMYCCTBEHHOW XapaKTEPUCTHKON
CTETICHU XaO0THYHOCTHU CUCTEMEI.

MO>HO BBECTH MOHATHE 000OIICHHOW IHTPOIIHU
PeHbu Kak TUHAMUYECKOTO aHaIora 0000IIEeHHOH pa3-
MepHocTH Penbu [6]:

11
K;= -limlim lim[— — In X P*(sy,....8m)]

T £ m—o mt I-q § iy

1 m (5)
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B wactrbIX cirydasx, nmpu q=0 momywaem omnperne-
JieHUe TomnoJiorndaeckoi sHTponu KO, npu q=1 - 38-
tporu Kommoroposa K1, mpu g=2 - koppersuonHon
sHTpormu K2,

OKCIEepUMEHTAIBHbBIC TaHHBIC NPEICTAaBICHBI CO-
Jep)KaHHEeM MMMYHOJIOTHYECKUX TIOKa3aTesieil B Jec-
HEBOM XUAKOCTHU Y4acTHHUKOB 5 skcnenuiuii Ha MKC
u 14 1006poBOJIBLIEB, HAXOJUBIIUXCS B YCIOBHAX S-Cy-
TOYHOH «CcyXxoi» ummepcuu. IIpu npoBeneHnn nccie-
JIOBaHUI 3a00p MPOO MECHEBOI KHUIKOCTH OCYIICCTB-
JSUICS. B CIEAYIOIIMX MecTax: CHapyXu Mexay 1 u 2
pe3uamu crpaBa, cjieBa, Ha BEpXHEH M HIKHEH Yelto-
ctu. [IpoOsI 0TOMPATUCH CTEPHIILHBIM TaMIIOHOM, KO-
TOPBIN IPUKITAIBIBAICA K MECTY 0TOOpa Ha 2 MUHYTHI.

B pamkax KIMHUKO-()H3HOTOTHYECKUX 00CIeno-
BaHHWH HMCCIEAOBAHUS MMMYHOJOTMYECKUX IOKa3aTe-
JIel B JIECHEBOM JKHUIIKOCTH TpoBoauiu Ha 60-e, 14-e
CYTKH 10 CTapTa, €AMHOXIBI B IIEPHOA HoieTa 3a 1-2
CYTOK JI0 OTIpaBieHusi nmpo0d Ha 3emito, Ha 1-e, 7-¢
CyTkH nociue nocaiaxu. IIpu nposegeHun «Cyxoin» um-
MEpCHHU 3TH Xe MpoObl Opanuck Ha 1-e, 5-¢ u Ha 7-e
CYTKH 10 OKOHYaHUHM UMMepcur. [Ipu u3yueHun um-
MYHOJIOTHUECKUX TOKa3aTeseil 00caeyeMbIX yUnuThI-
BAJIOCH COZAEPKaHWE HMMMYHOIJTIOOYJIMHOB KJIACCOB
slgA, IgA u IgM B necueBoit xunkoctu. s onpene-
JICHUSI IMMYHOTJIOOYJIMHOB HCIIOJIB30BANICS MMMYHO-
tdepmenTrbrii Meron aHammza (MUDA). IIpumensmch
HaOopel peareHTOB «IgA ob0mmit-UDA-Bect», «IgM
obmmii-MPA-Becty», «IgA cekperopubiii-UDA-bect»

(BAO «Bektop-bect», Poccus). Bee mccnemoBanus
MIPOBOIMIINCH HATOIIAK, MIEPE YHCTKOH 3y0O0B.
Pe3yabraTsl U HX 00cy:KaeHHE

MOXHO € OCTOPOKHOCTBIO MPEIIOIOXKHUTh, YTO
M0 Mepe HaIIero IOHUMAaHUS pPONH (PpaKTaTbHBIX
CBOWCTB OMOJOTHYECKHX CTPYKTYP MBI OyneM HMeTb
JIeTI0, TI0 CYILIECTBY, C HOBBIM BHJIOM B3aWMOAEHCTBUS
B mpupone - ¢pakTadbHbIM B3aumozedcTBueM. [lon
STHM B3aMMOJICHCTBHEM MOXHO TOHUMAThH SBJICHUC
nepeayd  OUOJOTMYECKH 3HAYMMON uHGpOpMAIu
MEXAY MpoLeccaMy Pa3HBIX BPEMEHHBIX M MPOCTPaH-
CTBCHHBIX MACIITAOHBIX YPOBHEH, IIETUKOM OTpEIes-
€MO€ HX B3aMMHBIM mogooueM. OTMETHM, YTO METOI
aHanu3a (U3NOJIOTHISCKIX IKCIICPUMEHTAIBHBIX JTaH-
HBIX MOXET CUYUTATHCS APPEKTHBHBIM, €CITH OH AaeT HE
TOJIKO YCTOWYHBEIC PE3yNIbTAThl aHAJIHM3a, HO ITIPEo-
CTaBISET (PU3UOJIOTY BO3MOXKHOCTh CPOPMYIHUPOBATH
HOBOE IPEACTABJICHUE O XapaKTepe N3MECHCHNN B HEJIH-
HEWHBIX JUCCHUIIATUBHBIX AWHAMHWYCCKUX CUHCTEMax,
KOTOPBIMU ABJIAIOTCS (I)I/I3I/IOJ'IOFI/I‘-ICCKI/IC CHUCTEMBI Op-
raHU3Ma 4eJIoBeKa.

I[J'ISI BBIABJICHUS 3HAUYHMMOCTH HOBBIX ITOAXOJO0B K
aHaIM3y PEe3yJbTaTOB MEAMKO-OHOIIOTHYECKOTO0 KOC-
MHYECKOTO SKCIIEPUMEHTa U MOICIHHBIX SKCIICPUMEH-
TOB «CyXash» UIMMepCHs OBLIH IIPOaHATN3UPOBAHEI JaH-
HBIC TIO COACP)KaHUIO MMMYHOJIOTHYECKHX ITOKa3are-
JIel B JICCHEBOW YKMIKOCTH OOCIEIyeMBIX. XapaKTep
M3MEHCHHH 3HAYeHUH NMMYHOTIIOOYIIMHOB B MICCIIEI0-
BaHUX IpE/ICTaBIICH Ha puc. 1.
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B. Kocmuueckuii sxcnepumenm
Konuuecmeo obcredyemvix n=>5
Puc. 1. Cooepoicanue ummynoanooyruna xnacca IgA 6 oecnesoii scudxocmu kocmornasmos (B) u obcrnedyemvix 6
yenosusax «cyxouy ummepcuu (4, b)
Ilo copuzonmanvHou ocu — cpoxu omoopa npod,;
Ilo eéepmukanvhoii ocu - ypogensb cooepacanus IgA [2/n].

B ycoBUSX KOCMHYIECKOTO MOJIETa U UMMEpPCHH |
pe3yabTaThl UccieoBaHMi 3a 1-2 cyTOK 10 npu3emJie-
HUS ¥ TI0 OKOHYAHHH SKCIICPUMEHTA HA 5 CYTKH TOKa-
3aJIM CHIDKEHUE COJICpKaHUS MMMYHOJIOTHYECKHUX TI0-
Kazaresieu 1Mo CpaBHEHHUIO ¢ ()OHOBBIMH HCCIICJIOBAHU-
ISMU  C nocne;ly}oan X BOCCTAHOBJICHUEM 110
OKOHYAaHHUHU BOSHeﬁCTBHﬂ q)aKTOpOB KOCMHUYECKOI'O I10-
JeTa u ycioBuil uMMepcud. Ilpu nposeneHuu ummep-
cuu 2 HabIONaI0Ch TUIABHOE YBEITMUEHUE COJIEPIKAHUS
MMMYHOJIOTHUECKIX TIOKa3aTelieil B Iepro;] BCETO IKC-
MICPUMCHTA.

[IpumeHeHre QpaKTaTbHBIX METOJIOB JUIS AaHATH3a
WM3MEHEHUH cofepKaHUsi UMMYHOJIOTHYECKUX IOKa3a-
TeJel B IECHEBOM JKUAKOCTH KOCMOHABTOB U 00CIeIy-
€MBIX B YCIIOBHUSIX «CYXOW» MMMEPCHH JA€T BO3MOXK-

HOCTB 00JIce TIOJTHO BBISIBUTH HAIIPABICHHOCTH U3MCHE-
HUH UCClIeyeMbIX MoKa3aTesiel Mo CPaBHEHUIO C MPO-
BEJICHHBIM paHee AUCIEPCUOHHBIM aHaiu3oM [10].
BriBoabl

1.IlpoBenena amanrtanus anTOPUTMOB K peallb-
HBIM 3KCIIEPUMEHTAIBLHBIM JTAHHBIM.

2.Tlony4eHsl paHee HEM3BECTHBIE PE3YIILTAThI U3-
MEHEHHUH CojiepKaHUsI UMMYHOJIOTHUECKHUX TOKa3are-
JIel B IECHEBOM KUAKOCTH KOCMOHABTOB M 00CIemye-
MBIX B YCIIOBHUSIX «CYXOM» HMMEPCHH.
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In this work, the adsorption process of CO on the clinoptilolite (Skorynskoho field, Transcarpathian region,
Ukraine) and SO, NO, and CO, adsorption on K,COs-modified —y -alumina in a fixed-bed reactor were theoretical
studied and simulated by computer-mathematic methods. The developed mathematical model based on the mass
balance in gas and solid phase, the experimental saturation capacities, considering the activity of the adsorbent

with respect to the gas by variable coefficients.

Keywords: adsorption, natural zeolite, modified zeolite, simulation

Introduction

Adsorption is of great importance. The unique ad-
vantage of adsorption over other separation methods is
the higher selectivity that can be achieved by adsor-
bents. In addition, adsorption phenomena play a vital
role in many solid state reactions and biological mech-
anisms. There are different adsorbents being used in in-
dustry such as Active Carbon, silica gel, silicalites, ac-
tivated clays, synthetic zeolites, natural zeolites (Cli-
noptilolite, Erionite, Mordenite), 4A, 5A, 13X
molecular sieves, activated aluminas. For an adsorption
process to be developed on a commercial scale requires
the availability of a suitable adsorbent in tonnage quan-
tities at economic cost. Actually Trans Carpathian re-
gion, Ukraine rich in natural zeolites such as Clinop-
tilolite [1]. The purpose of this work is theoretical study
of the adsorption of harmful gases on different adsor-
bents and simulation these processes in order to con-
duct further experiments and to reach the industrial
level.

Analysis of published data and problem state-
ment

Recently, there has been intense interest in linking
engineering models with rigorous simulation tools.
Simulation approaches potentially provides an attrac-
tive alternative to costly and time-consuming experi-
mentation. In order to know just how well the chosen
adsorbent will perform, the adsorbent must be tested
with the mix of pollutants that are to be adsorbed, and
at the concentrations that are expected. Various multi-
space adsorption models can predict how a combina-
tion of gas will adsorb, but these are all based on as-
sumptions that fit the results to the individual experi-
ment. In general, an adsorption isotherm is an invalua-
ble curve describing the phenomenon governing the
retention. Adsorption equilibrium (the ratio between
the adsorbed amount with the remaining in the solution)
is established when an adsorbate containing phase has
been contacted with the adsorbent for sufficient time,
with its adsorbate concentration in the bulk solution is
in a dynamic balance with the interface concentration.

In article [2] the mathematical description of the dy-
namics behavior of the fixed-bed adsorption column
was made using the integrated CFD model. The most
significant disadvantage of the model is the definition
of mass transfer coefficient only by macropore diffu-
sion without taking into account the diffusion in mi-
cropores, which leads to considerable error in the cal-
culation. In work [3] for modeling the adsorption of
pure components was used the double Langmuir (DL)
model. The DL model was combined with the ideal ad-
sorbed solution theory, provides an effective method to
predict adsorption equilibrium of gas mixtures from the
isotherms of the pure components. A major disad-
vantage of the DL model is that it assumes that there
are only two different adsorbate locations in zeolites
and all the components in the mixture conform to the
rule analogous to Raoult’s law. The chemical potential
of the adsorbed solution is considered equal to that of
the gas phase at equilibrium, these characteristics often
do not meet the normal course of the process, is a sig-
nificant limitation of the applicability of the model in
practice. The model developed here [4] is analogous to
the bipore model developed in references [5]. The ana-
Iytical solutions of the proposed model can be obtained
using the Laplace integral transformation and the Cau-
chy function methods. However, equations of the pro-
cesses having feedback loops and processes partly or
absolutely provided with means of automatic control,
can be solved by this method with only a relatively low
degree of complexity. When dealing with complex sys-
tems, Laplace transform method requires a huge num-
ber of algebraic operations and becomes almost unusa-
ble.

Material for the adsorption. The adsorption
process

Clinoptilolite is the most common natural zeolite
found mainly in sedimentary rocks of volcanic origin.
Such deposits aroused strong commercial interest be-
cause clinoptilolite tuffs are often rather pure and can
be mined with simple techniques [6,7]. y-Alumina is
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one of the most frequently used versatile adsorbents be-
cause of its low cost, high mechanical strength, and
good adsorption ability. Although y-alumina is a kind
of neutral adsorbent, there are both acidic and alkaline
active sites on its surface. Furthermore, after specific
modifications, the surface chemistry of y-alumina can
be manipulated and controlled; thus, it can be tailored
for many special applications [8]. Adsorption of a gas
on a solid is the enrichment of molecules in an interfa-
cial layer adjacent to a solid wall. Here is two kind of
adsorption: physical adsorption caused by van der
Waals forces without a charge redistribution in the mol-
ecule and on the pore surface and chemical adsorption
implies the creation of bonds and a change in the elec-
tron density between the adsorbent and the adsorbate.
Furthermore, NO and O; interact with SO,. Normally,
chemical adsorption of SO, is an oxidation process in
which the adsorbed SO, molecules are oxidized by O
to SOs, or react with active components to form sulfates
and sulfites. On the surface of y-alumina, NO and SO,
can form unstable intermediates with the assistance of
0O, [9]. At low temperature, physical adsorption is pre-
dominant; the adsorption capacity first decreases as the

temperature rises. At higher temperature, chemical ad-
sorption is enhanced and becomes the main adsorption
type, so that the adsorption capacity increases.

Simulation the dynamics adsorption of gases
over zeolites

In isothermal adsorption systems, the equilibrium
relationship between the adsorbent and adsorbate can
be characterized by single curve or isotherm, where the
solid phase solute concentration is a function of the gas-
eous phase solute concentration characterized by the
mass balance in the gas and solid phase [10]. The fixed
bed model is derived from the mass balance in gas and
solid phase and from the experimental saturation capac-
ities, with the following assumptions: no temperature
gradients and no concentration gradients in a bed sec-
tion perpendicular to gas flow direction, the regime is
isothermal; the temperature gradients are absent; the
diffusion of species is negligible, there is no deactiva-
tion of the adsorbent during the experiments [11] con-
sidering the activity of the adsorbent with respect to the
gas by variable coefficients.

dy t 2RT FF)'[ NO -
ou|_ | kNO 9 W
dt 5V|Pt [RT ylnl youtl) yl Vi qu i
dy>%  2RT —
OUI_ kSO2 0 W,
dt é\/lF)t|: ( |n| youu) y| Vi qu i
dycotz 2RT | FR / co co v
—outi 2T T Tt ) A kCOZ"_e.. W,
dt é\/lpt I:RT ( |n| youtl) yl Vi qOﬂ i
FP,
0-=7t MNO NO t I\/ISOz t l\/ICO2 CO, t—
Vi madRT( yml + ylnl + ylnl
VELCH Z y| it - M 5 z y. dt M SO Zs
|n| |n| 0 in,i
=1k,
Symbols

F gas flow rate, [I/h];
Yin, Yout inlet and outlet mole fractions of adsorbate,

Y,  the average gas mole fraction in the i layer,

P: total pressure, [Pa];

R ideal gas constant, [Pa*m?/(kmol-K)];

T temperature, [K];

Vi, wi volume and weight of the layer, [l, kg];

k rate constant, [s];

o, B, v species coefficients, [-];

Qo Ssaturation amount of gas per kg, [kmol/kg];

i — property at i layer of an adsorbent bed in
equation;

in — property at inlet of an adsorbent bed;

out — property at outlet of an adsorbent bed,;

NO, SO, CO, — nitrogen monoxide, sulfur
dioxide, carbon dioxide.

A normal linear system of differential equations
with variable coefficients was solved by Taylor
collocation method. Using the Taylor collocation
points, this method transforms the ODE system and the
given conditions to matrix equations with unknown
Taylor coefficients. By means of the obtained matrix
equation, a new system of equations corresponding to
the system of linear algebraic equations is gained.

Verification of the adequacy of the mathemati-
cal model

In a result of the calculation of the model obtained
concentrations of nitrogen monoxide, sulfur dioxide,
carbon dioxide in the adsorbent in time for each new
calculation, mass adsorbed oxides and the saturation
capacity of the adsorbent. The calculation performed
under the same conditions as in theoretical studies.
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Table 1
The data of calculated points adsorption isotherm”
CO2 NO SO»

c,% clco m, g c,% clco m, g c,% clco m, g
0,5 0,1 11,6 0,5 0,1 8,74 0,5 0,1 21,95
1,0 0,2 12,01 1,0 0,2 9,18 1,0 0,2 22,18
15 0,3 12,94 15 0,3 9,86 15 0,3 23,21
2,0 0,4 13,32 2,0 0,4 10,44 2,0 0,4 24,05
2,5 0,5 13,78 2,5 0,5 10,78 2,5 0,5 24,38
3,0 0,75 13,89 3,0 0,75 11,24 3,0 0,75 25,11
4,0 1 14,01 4,0 1 11,32 4,0 1 25,80

* Subject to: gas flow rate 0,5 I/min, SO, concentration at the inlet 2000 ppm, NO concentration at the inlet 2000
ppm, CO; concentration at the inlet 12 000 ppm, temperature 373 K.

The adequacy of the data obtained as a result of
the simulation is verified by the Fisher test. As a result,
the model is adequate in 90% of cases for the modified
zeolite and in 75 % of cases for the natural zeolite.
Since the natural zeolite has not ordered structures such
as modified, the adsorption process more difficult to
predict.

Conclusion

The adsorption process of CO; on the natural zeo-
lite and SO, NO, and CO; adsorption modified zeolite
were theoretical studied and simulated by computer-
mathematic methods. The developed mathematical
model based on the mass balance in gas and solid phase,
the experimental saturation capacities, considering the
activity of the adsorbent with respect to the gas by var-
iable coefficients. The model presented by a normal lin-
ear system of differential equations with variable coef-
ficients, it was solved by Taylor collocation method.
The breakthrough curves of SOz, NO, CO, adsorbed on
alkalized alumina and CO; on natural zeolite were rea-
sonably well reproduced by the model (the adequacy of
the model to the experiments result was carried out by
Fisher Criterion, the expected value of which appeared
far fewer theoretical). As a result, the model is adequate
in 90% of cases for the modified zeolite and in 75 % of
cases for the natural zeolite. Thus, there is great sense
to conduct further researches and simulations to reach
the industrial level.
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AHHOTAN NS

PaCCManI/IBaeTCSI Ha BEIISCTBCHHOM MIOCKOCTH CEMEHCTBO JMHAMUYECKUX CUCTEM BHA

‘Z_J; = X(Xv y)v % =Y (X, y)l (01)

rae X (X, Y), Y (X, ¥) - B3auMHO mpocThie (OPMBI OT X U Y, TpHUueM X MpecTaBiseT coboil Kyonuueckyo, a Y
— kBagpaTuuHyto hopmy, ast kotopsix X(0,1) Y (0, 1) # 0. Perraercst 3amaya onpe/ieieHus BCeX BO3MOXKHBIX IS
noAo0OHBIX crcTeM (ha30BBIX MOPTPeTOB B Kpyre [lyankape ¢ koo GUIIMEHTHBIME KPUTEPUSIMH PEalTU3aluy Kax-
noro noprpera. Mcnons3yercs meroz [lyaHkape nocienoBaTenbHbIX 0TOOpaKeHUH, IIEHTPAIbHBIX U OPTOTOHAIIb-
HbIX. ONHCHIBAIOTCSA BCE CTaJMU IPOLECca PelIeHHs. YKa3aHbl KaKk KaueCTBEHHBIE, TaK U KOJIHMYECTBEHHBIE pe-
3YJIBTATHI.

Abstract

A family of dynamical systems on a real plane x, y is considered

LX), =Y (%), (0.1)

where X (X, ), Y (X, y) are reciprocal forms of x and y, X is a cubic, and Y is a square form, such as X(0,1) Y
(0, 1) # 0. A problem is solved to find all different phase portraits possible for (0.1)-systems in a Poincare circle
with coefficient criteria of every portrait’s realization. A Poincare method of serial displays — central and orthog-

onal is used. All stages of a solution process are described. Qualitative and quantitative results for phase portraits

are given.

KiroueBble ciioBa. J[unamudeckas cucteMa, (pa3oBblit moptpeT, chepa [Tyankape, kpyr [lyankape, ocoObie

TOYKH, TPACKTOPUH.

Keywords. Dynamical system, phase portrait, Poincare sphere, Poincare circle, singular points, trajectories.

HCCJ’ICI[YCTC?[ CeMeHCTBO JUHAMHUYCCKHUX CHUCTEM,

3aJIaHHBIX Ha BELECTBEHHON MIOCKOCTH X, Y,

Z =X W), Z=Y (%), (0.1)

rae X (X, ¥), Y (X, ¥) — B3aumHO mpocTbie GOpMBI
ot X Y, X — xybuueckas, Y — kBagpatuunas, X (0,1) >
0, Y (0, 1) > 0. 3agaua ucciie0OBaHUsI COCTOUT B TOM,
YTOOBI YCTAHOBHTBH BCE Pa3InYHbIC (pa30BbIe MOPTPETHI
(@I1) (0.1) — cuctem B kpyre Ilyankape (cm. [1], cTp.
241 — 249) n yxa3aTh KpUTEPHHU UX pean3anuu, 0Jus-
Khe K KoahuimeHTHeIM. BBOIUMTCS MoHsTHE (M, N) —
cemeiictBa (0.1) — cucrem, 3TUM TEPMHHOM 0003HAYa-
eTcst coBOKymHOCTh Beex (0.1) — cuerem, amst Kakmoit
u3 KoTopbix €€ dopmbl X (X, Y) u Y (X, y) mpu pasioxe-
HHH Ha BEIECTBEHHBIC JKe (HOPMBI CAMBIX HU3KHUX CTeE-
HeHel colepKaT COOTBETCTBEHHO M U N COMHOXHTE-
neit. Ucxoxnoe cemetictio (0.1) — cucrem pa3OuBaercs

Ha (m, n) — CeMeﬁCTBa, 1 IOCTaBJICHHAA 3a/la4a peria-
€TCA nooqepé[u{o JUIA BCEX 3THUX CEMEHCTB.
B HaCTOHHIGfI CTaTb€ MbI pelIacM 3aJa4y AJid CHU-

crem Buaa (Oyzem obo3HauaTh ux ykasarenem (0.1);3 )

L= p-wO@ - W)@ -wN),E =
c(y —q1 %)% (0.1);

rieps >0,c>0uy < uy, < uz,q(ER) #uy;
i=13.

I[Ipomecc penreHUst COCTOUT U3 CIEAYIOMUX IIa-
roB. [Ipu ero onmMcaHuW Mbl HUCIHONB3YeM MOHATHSA U

0003HaueHNs1, BBEICHHbIE B MOHOTpaduH [6].

1. Pas6uBaem (3, 1) — cemeiicto (0.1); - cu-
creM Ha (3.1), — cemeiicTBa, I = 1,4. Kaxnoe u3 mo-
CIIEIHUX eCTh COoBOKymHOCTh Bcex (0.1); - cucTeM,
UMEOLIUX
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u11u21u3! q’
Uy, Uy, qv Us, (11)
ulﬂ qv u2'u31
Q, Uy, Uy, Us.

PonpED

Ilpumensem k (0.1); - cucremam JI3-
npeobpasoBanue (ABOWHYIO 3ameny) : (I, y)—(-t, -y).
V6exmaeMcst B TOM, uTO OHO mipeobpasyer (3.1), — ce-
MelicTBa 5THX cucteM, =1, 2, 3, 4, B ux (3.1), — ce-
MeiictBa, I = 4, 3, 2, 1 COOTBETCTBEHHO, M HA0OOPOT.
OtmeyaeM: U3 3TOTO CiieayeT, uto cemerictra (0.1)5 -
cucreM (3.1); u (3.1), He cBsi3aHBI IpeoOpa3OBaHUEM
13, a cemeiicta (3.1)5 1 (3.1), B3aUMHO OOpaTHBI OT-
HocurenbHO /13 cemeiictam (3.1), u (3.1); cootser-
CTBEHHO.

3. Usywaem moouepemno (3.1), — cemeiicTsa
(0.1); - cucrem, r = 1,2, mo obrmeit mporpamme 0.2
n3ydeHus (0.1) — cucrem (cm. [5]), T.e. o cnemyromeit
nporpaMmme.

2,. ®ukcupyem r € {1,2}. Pazousaem (3.1),.- ce-
meiictBo Ha (3,1), 5 — cemeiictBa (cm. [4]), s =19, u
HaxoAuM TonoauHamudeckue Tunbl (T[-Tumer) oco-
Ob1x TOYeK (3,1), ¢ — cHCTEM.

2,. Vs € {1,..,9} ctpoum BJI — xapty (3,1),5 —
cucteM (cM. [5]) u Haxoaum 1o Hedt o (w) — npenenb-
HOe MHOXKECTBO Kaxkmoi a (w) — cemapaTpuchl 3THX
CHCTEM, BBIICHAEM B3auMHOe pacmnoioxeHue (BP)
BCEX 3THX cemaparpuc B kpyre [lyankape Q.

25. Crponm Bce pazmuansie OIT (3.1),- cucrem.

4. Wsywgaem moouepenno (3.1), — cemeiicTsa
(0.1); - cucrem, r = 3,4. JleiictByeM metomoMm JI3-
peoOpa3oBaHus pe3ynbTatoB ucciaemosanus (3.1), —
cemeiictB, I = 2, 1. Ctpoum Bce paznuunbie DII
(3.1)3u (3.1), - cucrem.

5. TlogBogum WTOT 3TUX HCccheaoBaHud. Jlms
(0.1)5 - cucrem (3.1),. — cemeiicts, r = 1,4, BO3MOKHBI
15+ 11+ 11+ 15 =52 paznuunsix @II B kpyre Ilyan-
xape Q.

ITKPQ = (IKPQ),., rae r — eé HoMep B niepeuHe (1,) Bcex pazauunbix [IKPQ (3, 1)- cucteM :

[TonpoOHOE M3II0KEHUE MpOoLIecca UCCIIeIOBAHUS
U €ro pe3yJIbTaTOB JaHO B MOHOTpaduu [6].
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AHHOTaLUA

B cratpe MpeACTaBJICHBI TOPAXKCHUA MICUCHU IIPU CHCTEMHOM KpaCHOﬁ BOJIMAaHKE, a TAK)XXC B3aMMOCBA3b Pa3-
BUTHUA UTOJJIHU3A OT CTCIICHU aKTHBHOCTH U KIIMHUYCCKHUX HpOS[BJ'IeHI/II‘/'I 38,60.HCBaHI/I${, BO3HMKHOBCHHEC pHCKa pas-

BuTHs Gpudpo3a.
Abstract

Damages of a liver at a systemic lupus erythematosus are presented in article, and also interrelation of devel-
opment of cytolysis from a degree of activity and clinical displays of a disease, emergence of risk of development

of a fibrosis.

KiroueBble c10Ba: cucmemuas KpacHas 6014AHKA, NOOPOCHKU, nevelb, (hubpozeres, puopos.
Keywords: systemic lupus erythematosus, teenagers, liver, fibrogenesis, fibrosis.

Ha coBpeMeHHOM 3Tame pa3BUTHA KHHHYECKOW
MeMaTpU4ecKoi peBMaTOJIOTUUA OJTHOM M3 OCHOBHBIX
ee npobeM SBJISIOTCS CUCTEMHBIE OOJIE3HU COeIUHU-
TEJILHOU TKaHU, OCHOBHBIM MNPECIACTABUTEIIEM KOTOPBIX
octraercss CKB [1]. bnarogaps sBomonuu AHarHoCTH-
YECKUX BOSMO)I(HOCTCﬁ, Cp€aCTB 1 METOIOB JICUCHUA, B
HacTosiIee BpeMs AETCKHE PEBMAaTOJOTH 00JamaroT
IIMPOKHUM TEPAMEBTUUCCKUM apCEHAIIOM JJIS IIPephIBa-
HUS KacKaJla ayTOUMMYHHBIX PEaKIUi U KyIAPOBaHUS
aKTUBHOCTH Ooje3HH. [109TOMY Ha TMepBBId IUIAaH BEI-
CTyIaeT 3ajada COXPaHCHHs CTPYKTYPHI U (YHKIUU
JKU3HCHHO Ba)KHBIX OPTaHOB U CHCTEM, IPEAOTBpAaIie-
HUS UX HEOOPaTUMBIX U3MEHEHUH MPH Pa3BUTHU 3200-
JICBAHUs.

O}]HI/IM M3 TaKUX OPraHoOB ABJIACTCA INCUCHb, BbI-
noJHstromas okono 500 pa3nmuaHBIX GYHKINH, B CBSI3H
C YEM HAIlIU MPEAKU CUUTAIN €€ ICHTPOM AYIIN U BMEC-
CTHJTUIIEM XHU3HH. [ledeHOUHBIE KIIETKH YyIacTBYIOT BO
BCceX OOMEHHBIX Tporieccax (YIieBOIHOM, KHPOBOM,
0OCIIKOBOM, BOJTHOM, MHHEPAILHOM, ITUTMEHTHOM, BHU-

TaMUHHOM, TOPMOHAJBHOM), CHHTE3€ OCHOBHBIX Be-
MIECTB (XOJIECTEPHH, XUPHBIE W >KEIIHbIE KHCIIOTHI,
Oenku, (akTopbl CBEPTHIBAHHS KPOBH), COXPAHSIOT
SHEPTETUYECKHE PECYPChl (TTMKOTEH, BATAMHUHBI A, D,
E, K, B6 u B12, dhonuesas kucnora) [1].

[Mopaxenne medeHw, Kak MPaBUIIO, HE SBISAETCA
4acThio nuarHoctudeckoro crekrpa nmpu CKB, onHako
BoIsABIsIETCS Y 60% GonbHbIX. [IpumepHO y 25% 60i1b-
HeIx ¢ CKB oTMeuaeTcsi CyOKIMHUYECKOE TTOBPEXIE-
HUE MEYEHH, O KOTOPOM FOBOPUT HOBBIIICHHAs aKTUB-
HOCTh NeYeHOUHBIX (hepmeHToB. Jlumb y 8% nanunen-
TOB BBISBISIETCS MOBPEXKJCHHE IE€YEHU, CBI3aHHOE
HETOCPEICTBEHHO C CaMUM 3a00JIeBaHHEM M BO3HHKA-
o11ee, Kak MpaBIiIo, HAa BEICOTE aKTUBHOCTH OOJIE3HH,
— coOcTBEeHHO BOMYaHOUHBIM rematut [2]. IIpu stom
PSA ABTOPOB TPUIEPKUBAIOTCS MHEHHUS, YTO Hanboiee
YaCTHIMH OITMCAHHBIMU IIPUYWHAMH MOBBIIICHUS TPaH-
caMuHa3 u renatoMeranuu y B3pocibix npu CKB sBisi-
IOTCSI OKHPEHUE U JICKApCTBEHHAs Tepamus (Temaro-
TOKCHYECKHE TIpernapaTtsl) [4].
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MeauKaMeHTO3HOE TOPaKeHHE IICUCHH OCOOEHHO
aktyasibHO It 001pHBIX CKB mOCKOIBKY OOJBIIHH-
CTBO M3 HHX INOJYYalOT arpeCCHBHYI0 HUMMYHOCYTIpPEC-
CHBHYIO M IIMTOCTATHUYECKYIO TEPaNUIO UIUTEIbHBIN
MepHos BpeMeHH. VIMeeT 3Ha4UeHHE BO3pACT MallUeH-
TOB, OOYCIIAaBIMBAIONIMIA HaMH4He «0Oaraxa» COIyT-
CTBYIOILIEH MTATOJIOTUU U BO3pACTaHUE YaCTOTHI MOO0Y-
HBIX PEAaKLUI CO CTOPOHBI IEUEHH B CTApPIINX BO3PaCT-
HBIX KaTeropusix OoJbHBIX. OTNpeneneHHylo poib
UrpaeT reHeTudeckas MperpacloyiOKEHHOCTh K BO3-
HUKHOBEHHUIO TENaTOTOKCHYECKHX 3(deKkToB Meau-
IIMHCKUX TpernapaToB, KOTOpas onpexaenseTcs aedex-
TaMH CTPYKTYPBI WM KOJIWYIECTBA T€HOB, yJacTBYIO-
MUX B METa0ONMM3ME JEKapCTB, YTO MPUBOAMUT K
ocoboif GmoTpaHCHOpMAIUN MEIUIWHCKUX Ipernapa-
TOB y HHAVBHUAYaJIbHO YyBCTBUTEIBHBIX JHII [S].

o Hacrosimero BpeMeHH (HOpO3 IedeHu pac-
CMaTpUBaJICs KaK HEOOPAaTHMBII IIPOLECC, TPEJICTABIIS-
IOIIMH co00il Aerpafaluio Ne4YeHOUYHON NapeHXUMBI C
3aMellleHueM ee 6oraToil KosaareHoBoi TkaHbio. On-
HaKo, B ITOCJIeIHEE BpeMs OOJBIIMHCTBO HCCie0BaTe-
Jieil paccMaTpuBaiOT (GUOPOOOpa3OBaHUE KaK Pe3yiib-
TaT TOBTOPSIOIIEIOCS BO BPEMEHHU IIpoliecca IOBpe-
JKJICHHUS-BOCCTAHOBJICHHSI IIE€YCHOYHBIX KIETOK, a
3aMEICHNE MX COEAMHHUTENBHON TKaHBIO paccMaTpH-
BAaIOT KaK PENapaTUBHBINM MPOIIECC, pa3BUBAIOIINIICS B
OTBET Ha MOBpEXAeHUe remarouuToB [6]. Ha oOpartu-
MOCTH (pHOpO3a BIUSIOT CTEIIEHb BRIPAXXEHHOCTH 3a00-
JIeBaHMs, aKTUBHOCTh Makpo(aroB W THII COEANHH-
TEJbHOTKAHHBIX 00pa30BaHUM, PACIIONOKEHHBIX B 04a-
rax ¢ubpo3a. AyToBocHajeHue sBIsETCS (akTopoM,
YCKOPSIIOIINM pa3BuTHE GuOpPO3a, U CPOKH ero HopMH-
posanus npu CKB MOTyT HCUMCIATECS B MecALax.

HecMoTpss Ha IOCTOSHHO pPAaCIUIUPSIOIIMNCS
00beM 3HaHMI O MPUYNHAX, MEXaHN3MaX BO3HHUKHOBE-
HUS ¥ TIPOTpecCUpOBaHMs 3a00I€BaHUN NT€UeHH, MHO-
THe BONPOCH! AMAarHOCTHKM JAHHOM HaTOJIOTMU OCTa-
10TCS OTKPBITHIMU. [IeueHp — c10)kHO (PyHKIMOHUPYIO-
Ui OpraH, ¥ HHTETPAIBHO OLIEHUTH CTETICHb TSKECTH
MOpaXeHHs (JeKOMITeHCAIN) ee (PYHKIMN HETPOCTO,
0COOCHHO y ZIeTeH M MOJPOCTKOB B CBSI3U C HE3PEIO-
CTBbI0 UX (DYHKIMOHAIBHBIX CTPYKTYp. B mocneanee
BpeMs JUIA 3TOTO IpeAsaraeTcsl UCHOJIb30BaHUE MHO-
FOYKMCJIEHHBIX MMOKa3aTeJe U UX KOMOUHAIUI, COCTaB-
JISIFOINMX PA3IUYHBIE IIKAIbI U HHICKCHI [7]. Y4uThIBa-
IOTCSl aKTUBHOCTh TPaHCAMHHA3, KOJHMYECTBO TPOMOO-
IIUTOB, TPOTPOMOMHOBOE BpeMs, KO3(PQUIHEHT
otHomeHuss ACT/AJIT, koTopble KOCBEHHO OTPaXKaloT
rryOuHy mopakeHus rematonura. lnpokoe pacnpo-
CTpaHEHME IIOJydYWsIa OLIEHKa CTerneHu ¢udposa Iie-
YEeHH C HCIOJb30BaHMEM KOMOMHAIMM TIOKa3aresei
octpodazHoll BOCHAIUTENILHOM peakluy MEUYeHH U T1e-
yeHouyHOI HenoctaTouHocTH (Fibrotest, BioPredictive,
Opanmmsa), a umerHo: AJIT, oOmero OmnnpyoOnHa,
ol—wmaxkpornoOynuHa, amomporenHa Al u y-rimyrta-
MuHTpaHchepassl, a Takke nHaekca APRI (otHOMmIE-
e ACT k konmngecTBy TpombormToB). Kak 65110 1M0-
Ka3aHO B HECKOJBKHUX HCCICIOBAHUAK, PE3YJIBTAThI
JIAaHHBIX TECTOB JIOCTOBEPHO KOPPEIHUPYIOT C KIIMHUYE-
cKoll cragmeil meuyeHowyHoro ¢(uoOposza. [laHHbIE BO-
IpOCHl TOABEPratoTCs AajbHEUIIEMY H3Y4EHUIO, MO-
CKOJIbKY JIMarHoCTHKa pa3BUTHs GpuOpo3a U yCTaHOB-
JIEHHE €ro CTENEeHU OIpeleNsieT CBOEBPEMEHHOE

YCTaHOBIICHUE YMEHBIICHHS Macchl (YHKIHOHUPYIO-
KX KJIETOK, HEJOCTATOYHOCTH MX (PYHKIHMOHAIBHOMN
CIIOCOOHOCTH, TEPECTPOIKH apXUTEKTOHUKH U H3Me-
HCHHS JIaBJICHHUS B CHHYCOWAAX, TIOPTAIbHBIX TPAKTAX,
YTO MPUBOJHT K MOPTAIBHOM IMIIEPTEH3HH, a B TTOCTE-
IyromieM — K nupposy [8].

BMmecte ¢ Tem, aHanuM3 JMTEpaTypHBIX JTaHHBIX
yKa3bIBaeT Ha HEJOCTATOYHYIO OCBELIEHHOCTH BOINPO-
coB narosioruu nedenu npu CKB, ocoGeHHO B 1eTckoM
U HOJPOCTKOBOM Bo3pacte. Kax B nuarHoctudeckue
KpUTEpUH OOJE3HW, TaK M B HMHAEKC IOBPEKICHUS
(SLICC/ACR DAMAGE INDEX) knuHHUYecKHe U Jia-
00OpaTOpHO-MHCTPYMEHTAIbHBIE NPHU3HAKH €€ IOBpe-
JKIeHHs He BKitodeHs! [3]. OxHako, IMEHHO TIeYeHb, B
CHITy CBOEH KOMIICHCATOPHOH CIIOCOOHOCTH, SIBIISICTCS
TEM «CKPBITBIM» OPIraHOM-MHIIECHBIO, /1€ TATOJIOTHYE-
CKHE U3MCHEHHS TNarHOCTUPYIOTCS Ha CTaANU OHOXH-
MHUYECKHX ¥ MOP(OJIOTHYECKHUX HAPYIICHNUH, 3a9aCTyIO0
yxke ¢ hopmupoBanueM ¢uOpo3a. PaHHee BBIABICHUE
1 OLICHKA XapaKTepa MaToJIOTHYECKOro Mpoliecca B Ie-
YEeHHU C BBIICTICHUEM pPsJia 1abopaTOpHBIX CHHIPOMOB,
OTpaKaIOIIUX MTOBPEXKICHUE IeNaTOIIUTOB, HAPYIICHUE
NOTJIOTUTENBHO-3KCKPETOPHO U CHHTETUYECKOU
(YHKIMH TIEYEHH, CTETIeHb MMMYHOIIATOJOTHYECKUX
pacCTpONCTB, a TaKKe CBOEBPEMEHHOE aJeKBaTHOE
Ha3HA4YCHHE TEPANeBTUUECKUX MEPONPHATHH, OynmeT
CII0COOCTBOBATH HE TOJIBKO CHI)KEHHIO BHIPAKEHHOCTH
BOCITAJICHNS, HO ¥ YMEHBIICHHIO HEOOPAaTUMBIX H3Me-
HEHHUI B OpraHu3Me OOIBHBIX.

Iesablo nceaeqoBaHus SBUIOCH H3yUCHHE COCTO-
aHus nedeHu y gereit ¢ CKB Ha HaganbpHBIX 3Tanax 60-
JIE3HHU.

Matepuanbl U MeToabl. el oO6cnenoBanbl 58
6ompHBIX ¢ CKB (mpeuMyIecTBeHHO JIHI KEHCKOTO
nona (92,00%)), HaxoUBIINXCA B KIMHUKE, CPEIHUH
BO3pacT KOTOphIX coctaBmn 13,9 mer (168,9 + 4,62
Mec.). Jlnar{o3 ycTaHOBIIEH B COOTBETCTBHH C KIIACCH-
¢ukammonneMu  kputepusmu  (SLICC, 2012) mpu
Hanuuuu He MeHee 4 u3 11 npusHakos [9].

Jist oneHKH (YHKIIMOHAIBHOTO COCTOSIHUS IIe-
YEeHH Yy MOJPOCTKOB HCIIOJIB30BATH KOMIUIEKC KIIH-
HHUKO-J1a00PaTOPHBIX, OMOXUMHYECKUX M MHCTPYMEH-
TQIBHBIX METOMOB HCCNeOBaHUS (OOBEKTUBHBIN
OCMOTp, yhbTpa3BykoBoe wuccienoBanue (Y3U) me-
YEeHH U XKEITYHOTO ITy3bIps, ONpe/ieIeHHe YpOBHE Ou-
TMpyOuHa U ero (Qpakmuii, 00IIero XoiecTepruHa, ak-
THUBHOCTH anaHuHTpaHcepassl (AJIT), acnaparrpanc-
¢depassl  (ACT), menounoit docdarazer (ILD)).
PaccunrsiBancs koaddunment e Putuca (otHOmEHNE
ACT/AJIT), HUHIEKC APRI (Aspartate-
aminotransferase-to-Platelet Radio Index) — ortHoue-
e ACT/BepxHssi rpaHHLIa HOPMBI/YHCIO TPOMOOIH-
ToB-100.

Craructudeckas o0paboTka MaTepuajga IpoBe-
JIeHa C HWCIOJIb30BaHHUEM IIaKeTa MNPUKIATHBIX IIPO-
rpamMm (MS Excel, SPSS). Jls1s1 olieHKH T0CTOBEPHOCTH
OTIMYMIA Hcronb30Baics t-kpurepuit CteiofenTa (p),
HaJIM4us B3aUMOCBSI3€H — KOPPEISALMUOHHBIN aHalu3.
Kpurnueckuii ypoBeHb 3HAYMMOCTH MJISI TIPOBEPKHU
CTaTHUCTHYECKHUX TMIOTE3 NPU CPaBHEHMH I'PYIII MPH-
HuMaics pasasM 0,05.
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Pe3yabTaThl u ux odcy:kaenue. B nebrore CKB
MIPU3HAKY BOBJICUCHHS ITEYECHH B MMATOJIOTHICCKIH PO~
1ecc oTMedeHsl y 22,9% OONbHBIX, YTO MPOSABISIIOCH
YBEJIIMYCHHEM pa3MEpoB OpraHa M IOBBIIICHHEM aK-
TUBHOCTH TpaHCaMHHA3. J|aHHYIO TPYIITy COCTaBIIIN
OoNBHBEIE ¢ BO3pacToM jaebroTa 3abonesanus 14,1 mer
(163,07+4,92 wmec.), cpeaneii mmutenbHocThio CKB
3,69+£1,80 wMmec., MOAOCTPBHIM BapUAHTOM Hadaja
(55,5%) u BBIpOKEHHOW AKTUBHOCTBIO MATOJOTHYE-
ckoro npouecca (73,4%).

B xiMHMYECKOH CHMIITOMAaTHKE OTMEYEHO Hau-
e KoXHOro (89,9%) u cycraBnoro (79,8%) cunmpo-
MoB, kapauta (58,4%), momyc-Hedputa (28,4%), me-
puxapauta (42,1%), mopakeHUs LEHTPAITbHONW HEPB-
Hot cucremel  (20,1%), mymemommTa  (8,9%),
remornatnn  (38,4%) wm TpodmUecKHX HapYIICHUH
(39,5%). BoNBIIMHCTBO TMAIIMEHTOB WMENH BHICOKYIO
CTCTICHb aKTHUBHOCTH 3a00JIeBaHMA, y BCEX OOIBHBIX
OTMEUCHBI IOBBIILICHHBIE YPOBHHU 0CTPO(]a30BbIX MOKa-
3ateneil. Cpennue 3HayeHuss COD  cocTaBwin
39,87+2,17 mm/uac, CPb —54,8+1,0 /i1, cepomykona
- 0,223+0,16, cuamoBeIix kuciot - 121,38+0,15 u riu-
kompoTtenoB - 0,408+0,14 en.. YpoBHU BcexX u3ydae-
MBIX MapKepoOB BOCIIAJICHUS OBUIH TOCTOBEPHO BEIIIE
(p<0,01) y OONBHBIX C HAIMIHEM H3MCHEHHH CO CTO-
POHBI TIEYCHHU, YTO CBHUACTEIBCTBYET O X 3HAYCHHUU B
BO3HIKHOBEHHH ITIeYCHOUHON mucyHKmn. Cpean M-
MYHOJIOTHYECKUX TIOKa3aTellell YCTaHOBICHO HAJIHMYUC
y BCeX OOJBHBIX TOBBIMICHHOTO THTPa aHTHUTEN K Ha-
tuBHOH JIHK, dYTO COmpoOBOXAAnoCh CHIKCHHEM
ypoBHs KoMmIieMeHTa (y 69,7% noxpoctkos). ¥ 38,0%
nereit mpu CKB ¢ nmopakxeHnem redeHu BhIsIBICHA aHe-
MUSI — HOPMOXPOMHAsI, HOPMOLIUTAPHASI C MaJIbIM KO-
JIMYECTBOM PETUKYJOLHUTOB U HU3KUM COJIEpIKaHHEM
Kenesa.

BceM maruenTam mocie yCTaHOBJICHHUS JUAarHO3a
ObUTa Ha3HAYeHA WMMYHOCYIPECCHBHAs —TEparus,
HaIpaBJICHHAsI Ha TIOABIICHHE aKTUBHOCTH MATOJIOTH-
YECKOT0 IpoIiecca U JOCTIKeHne pemuccuu. CpemaHe-
cyTouHas o3a riarokokoptukonnoB (I'K) mo npeaamnso-
JIOHYy K MOMeHTY oOcnenoBanus Oputa 42,43+1,82 mr
(min -24 mr, max- 58 Mr B CyTKH), a CPEAHSISI KyMYyJisi-
THBHas jao3a coctaBuna 2,03+1,40 rpamma. B 65,3%
CIy4aeB B TEpBbIe MeCSIIbl O0JE3HU B JIeUeHHE OBLIN
BKJIFOUEHBI IIUTOCTaTHUeCKue mpenaparsl. [lannuenram
C TSKEITBIMH BapHaHTAMH BOIYAHOYHOTO IIpoIiecca
(19,2%) npoBoauiacs myabc-Tepanus (BHyTpUBEHHBIE
MH(QY3UH CBEPXBBICOKHX /103 METHJIIIPEIHU30JI0HA U
mukiodochana).

Ilpn wnccnenoBannM (QYHKIMOHAILHOTO CO-
CTOSIHMSI TICUEHM SBJIICHHS IMTOJNM3A BBIABICHBI Yy
80,8% OompHBIX CKB 1 cOpOBOXIATUCh YMEPECHHBIM
noseimenneM AJIT (116,64+4,42 ME/nm) u ACT
(61,6+2,47 ME/n), a Taxxe BHIpAKECHHBIM CHIDKCHHUEM
kodddunnenrta ne Putuca (o 0,78 mpu HOpMATBHBIX
€ero 3HaueHusx B npexpenax 1,3-1,4). Usmenenue nan-
HOTO MHJIEKCa KaK B CTOPOHY CHIKEHUs (IpH 3HA4H-
TEJIHHOU IUTONUTHYECKON aKTHMBHOCTH C Tpeobiaaa-
HueM noseimenust AJIT), Tak 1 B cTOPOHY MTOBBIIICHUS
(bonee 3HaumrensHOe nobimeHne akTuBHOCTH ACT)
MOXET KOCBEHHO CBHJICTEIBbCTBOBATH O IMOPaKCHUHU
MapeHXHMMBI IEYeHU. 3HAYUTEIIbHbIE KoseOaHus Koad-

¢urmenta ne Puruca (ot 0,57 mo 2,0) cBHOeTenb-
CTBYIOT O IIUTOJIH3€E, COMPOBOXKIAIOIIEM HE TOIBKO I10-
BpEXK/EHME MEYEHOYHOU TKaHHW, HO U MUOKapja. Tak,
COYeTaHHNe MOBPEXKICHUS MEYCHH W KapAHAIbHOW Ma-
TOJIOTMH UMETIO MECTO y 55,5% mccneayeMbIX MannueH-
TOB.

HccnenoBanue Takoro Mapkepa xojecTa3a Kak
menouHas docharasza (IKCKpeTopHas QPyHKIHMS) MOKa-
3aJ10, YTO B rpyIIie OOJILHBIX C BOBJICUYECHHEM B I1aTOJIO-
TMYECKHUH Ipoliece MeUeH! CoiepKanue JanHoro dep-
MEHTa B KPOBH OCTAaBAJNCh B Mpejeax (pU3N0Iorude-
CKOW HOPMBI.

AHanu3 mokasareied TUrMeHTHOTro 0OMeHa CBU-
JIETEILCTBOBA 00 OTCYTCTBUH €r0 HapyIICHUH. 3HaTe-
HUS OWITMpYyOMHA W €ro (PpaKIuii y BCeX MAICHTOB
ObUTH B TIpenenax HOPMaJIbHBIX 3HAYCHHUH, YTO CBHUIIE-
TENBCTBOBAIO O JPPEKTHBHON IETOKCHKAIMOHHOW
(YHKINU TICYCHH.

OnpeneneHne KOHIIEHTPAIIUH XOJIeCTepUHA KPOBU
BBISIBUJIO CHWKEHHE ero ypoBHA y 29,3% wuccrnenye-
MBIX, YTO MOJATBEP:KIAJI0 HAJIHMUUE MapEHXUMAaTO3HOTO
MOpa)KEHUS TICUCHH ¥ CHUKEHUE €€ CHHTeTUUECKON aK-
TUBHOCTH.

Jannsle Y3 nedyeHn NOATBEPAMIM €€ YBEIU4YE-
HUe y 83,85% manueHToB (Jaie nepeaHe3a Hux mapa-
METpPOB), TOBHIIICHAE XOTCHHOCTH IapCHXUMEI Op-
raHa ¥ OcJa0JIeHHe YIBFTPa3BYKOBOTO CHTHAlIA B TIIy-
OOKHX CIIOSIX TICUCHH.

J171s BBIIBJICHUS B3aMMOCBSI3U aKTHBHOCTH OCHOB-
HOTO IIaTOJIOTHYECKOro IMpoliecca ¢ IOKa3aTessIMU
(bYHKIMHY TTe4YeHH TIPOBe/IeH KOPPENSIMOHHBIN aHaIH3,
KOTOpBIA TMOKa3ajl Halluyue JOCTOBEPHBIX CBs3el
MEXy YPOBHSIMH MapKepoB BOCHAJICHUS W IIUTOJIN3A.
BrisiBnens! nonoxutenbhblie accoranud ACT ¢ ypos-
Hem CPb (= 0,67, p<0,05), cnanoBbiMu KucjaoTamu (1=
0,66, p<0,05), rmukonporeunamu (r= 0,62, p<0,05) u
AJIT ¢ ypoBHEM LMPKYJIHPYIOIIUX UMMYHHBIX KOM-
wiekcoB (r= 0,81, p<0,001), 4ro mOKa3BIBAIOT ydacTHe
BOCIIAJICHUS B TIOBPEKACHUH KIICTOK TICUCHH.

Hcnonp30BaHue TECTOB IS BEISIBICHUS (POPMHU-
poBaHus (huOpPO3a TO3BONMIO YCTAHOBHTH HAIMYHE
BBICOKOTO pHCKa €ro pa3BUTHS y 28,4% OONBHBIX yXKe
B N1e0r0Te 3200J1€BaHMsI IPU BOBJICUESHUH TIEUEHH B Ta-
tonormueckuii mporecc npu CKB, 3HaueHus mHIEKCa
APRI pocturamum 0,69 - 0,97 (mpu HOpMaTHBHOM
ypogHe 710 0,5). ¥ 10,1% GonbpHBIX OTMEYaeTcst JOCTO-
BEpHasl BepOATHOCTb ero Hanuuus (uHaekc APRI co-
crapisiet 1,1). DTo ObUIH JETH ¢ BEICOKOW HMMYHOJIO-
TMYECKOW aKTHBHOCTBIO 3a00JICBaHUS, OCTPBIM Tede-
HHEM [aTOJIOTMYEeCKOro IIpomecca, TpeOyromme
Ha3zHaueHUs BbICOKUX 103 'K (cBbmme 40 wmr/cyr).
Heo6xoanmMo OTMETHTH, 4TO B TIpyNIE NAalUEHTOB C
CKB 06e3 npu3HakoB BOBJICYECHHUS IEUYEHHU B MATOJIOTH-
YECKUH MpOIecC YKa3aHHBIH MHACKC Y BCEX OONBHBIX
OCTaBaJICS B TIPe/ieax HOPMBL.

Bwmecte ¢ tem, cpenu Beex 6ompHBIX CKB, HEsa-
BHCHMO OT HAJIMYMNS KITMHHYECKUX TPU3HAKOB ITOpake-
HUS TIEYeHU B 1e00Te 3a00IeBaHsl, TIPU MPOBEICHUN
Fibrotest na mocneayromnux sranax (10 6 JeT TeueHus
CKB) nosnyueHs! 1aHHbIE O HAJIMYMU NPU3HAKOB (op-
MupoBaHus ¢pudpo3a y 39,5% nauueHToB. DTy rpyniy
COCTaBHJIM NPEUMYILECTBEHHO NAEBYLIKU cTapme 15
JIET C BOBJICUEHHEM B IIATOJIOTUUECKUI MPOLECC MOUEK
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n Oonee BBHICOKHMH THTPAMH aHTHTE]I K HATHBHOM
JIHK. /lanHble pe3ysbTaThl CBUACTEIHCTBYIOT O HEOO-
XOJUMOCTH TITyOOKOTO M3ydeHUs (GYHKIUH IIeUCHH Ha
Bcex sramax tedeHust CKB, He3aBHCHMO OT HaIHMYHS
WM OTCYTCTBUSI KJIMHUYECKUX IIPU3HAKOB €€ MOpake-
HUS TIPH YBETUYEHUH TN TSIIFHOCTH 3a00JICBaHN.

Takum 00pa3om, MPOBEJICHHBIN aHAIN3 BOBJIEYE-
HUS TIEYEHU B BOJYAHOUHBIN MPOLIECC MOATBEPIKIACT
JIOCTAaTOYHO BBICOKYIO YaCTOTY MOpPaXEHUs IeraTolH-
TOB C Pa3BUTHEM WX LIUTOJIN3a, CHUKCHUEM CHUHTETH-
YEeCKON aKTHBHOCTH, TPU3HAKAMH aKTHBaluH (GuOpo-
reHe3a ¥ HaIMYMeM HadallbHOM craauu ¢pudposa y oT-
JENBHOW dYacTH OONBHBIX yXKE B IOAPOCTKOBOM
Bo3pacte. BrIpak€HHOCTh JAaHHBIX M3MEHEHHUI 3aBHU-
cuT oT crenenn aktuBHocTH CKB, Hamuumst kapauaiib-
HOTO W TOYEYHOTO CHHAPOMOB. B xome HabmromeHms
JTAaHHOM KaTETOPHH ITAaIlHEHTOB HEOOXOIUMO OTpeeie-
HHUE MapKepoB (PYHKIIMOHAIEHOTO COCTOSHIS TICUCHH C
YYETOM BOCHAJIUTEIBHON aKTHBHOCTH M (hOPMHPOBA-
Hus GuOpo3a. PaHee BBIsABICHNE X U3MEHEHHH 1TO3BO-
JIUT CBOCBPEMCHHO JHUArHOCTUPOBATHL HApPYIICHUEC
(yHKIMHM TedeHH Y neTeil Ha JoHe XPOHUYECKOH ayTo-
HMMyHHOﬁ IIaTOJIOTHUHU W BKJIKOYATH B J'Ie‘le6HI)Ie KOM-
IUIEKCHl TEpanuio, HANpaBICHHYIO HA YMEHbLICHUE
TEMIIOB IPOTPECCUPOBAHUS ITUX U3MEHEHUM.
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AHHOTAN NS

C uenbio BBISBICHHS B3aWMOCBSI3M MEXKIY IEPCHCTHPYIOIIEH NanuUIOMaBUpyCHOW WHpeKuuen u
COMaTOTHUIIOM >KEHIIMHBI TIPOBE/ICHO KOMILIEKCHOe oOcnienoBanre 600 nanueHTok B Bo3pacte ot 17 mo 23 ner.
BrinoaHeHbl: BUIEOKOIBIIOCKOIHUS, LIUTOJIOTHUECKOE UCCIIEIOBAHNE LIEpBUKAJIbHBIX Ma3koB, BITU-tecTtupoBanue,
AHTPOIIOMETPHSI, COMATOTHITHPOBAHIE, ONIPeeNICHIE IKCIIPECCHH MOJIEKYIISIPHOTO OHKOMapkepa pl6ink4a.

YcranoBneHo, uto y 62,8% xeHmuH ocHOBHOM BITU-nonoxutenbHON TPyMHIbI co caboil U yMepeHHOH
0uYaroBod JKcmpeccuedl oHKoMapkepa pléink4o O pesymbTaTaM COMATOTHIIMPOBAHUS OBLUIM OTHECCHBI K
MHUKPOCOMHOMY COMATOTHITY, B TO BpeMs KaK >KE€HIIUHBI KOHTponbHOW BITY-oTpunarensHoi rpynmsl B 72,5%
HUMEIT ME30COMHEIH coMaToTHII. [1oTydeHHbIe pe3yIbTaThl CBUACTEILCTBYIOT, UTO pH HHpHUIIpoBaHHOCTH BITY
MafnUCHTOK ¢ MUKPOCOMHBIM COMATOTUIIOM BCPOATHOCTH PA3BUTUA JUCIIIIACTHUYCCKUX MPOLECCOB IIEHKH MaTKH
BbIIIC B CPaBHCHUHM C KCHIIMHAMH C JAPYTHMMH COMATOTUIIaAMU. HpOBeI[eHI/Ie COMAaTOMETPHUUICCKOTO aHalin3a
MOpQOTHINA KEHIIMHBI U OINpeJelieHne dKcnpeccun Oerka pléink4a MoxeT ObITh HCIONB30BAHO AJISI TpHAXKa
MaguCHTOK [JIsA BBIACIICHUA TPYIIl pHUCKAa U aM6ynaTopH0171 JUCTIaHCEepU3allu  MOJIOJAbIX JOCBYIIEK C
nepcucrupyromei [IBU.

Abstract

In order to reveal the relationship between the persistent papilloma virus infection and the female somatotype,
a comprehensive study of 600 patients aged 17 to 23 years was conducted. The following were performed: vi-
dealkolposcopy, cytological examination of cervical smears, HPV testing, anthropometry, somatotyping,
determination of the expression of molecular marker p16ink4a.

It was found that in 62.8% of the women of the main HPV-positive group with weak and moderate focal
expression of the pl6ink4a oncomarker, according to somatotyping results, were attributed to microsomal somato
type, while the women of the control HPV-negative group in 72.5% had a mesosomal Somatotype. The obtained
results show that when HPV infection of patients with microsomatic somatotype is concerned, the probability of
cervical dysplastic processes development is higher in comparison with women with other somatotypes. Carrying
out a somatometric analysis of a woman's morphotype and determining the expression of the protein p16ink4a can
be used for triage of patients for the allocation of risk groups and outpatient medical examination of young girls
with persistent PVI.

KaroueBrbie ciioBa: BUPYC NAIMAJIJIOMBI Y€JIOBEKA, COMATOTHUIl, UMMYHOLUTOXUMHNYCCKOC NUCCIICAOBAHNEC.
Keywords: human papilloma virus, somatotype, immunocytochemical study.

BBegenune. Pe3ynbraThl COBpPEMEHHBIX JIuUe-
MUOJIOTUYECKUX HCCIEIOBAaHUI YKa3bIBAIOT Ha POCT
WHQUIIMPOBAHHOCTH HACENIEHUSI BUPYCOM MAIMJITIOMBI
yenoBeka [1;3]. OTaenbHbIE €ro MTaMMBI SIBISIOTCS
BaXHEHIINM (aKTOPOM Pa3BUTHS PA3TUIHON TSHKEIOH
TEHUTATBLHOW IMATOJIOTUH, B YaCTHOCTH, TpeApaka U
paka meiiku Matku [2, 6, 9, 14]. B HacTosmee BpemMs
JIOKa3aHO, YTO IIPEIPacIoNOKEHHOCTh K 3aboieBa-
HUSIM, B TOM YHCJI€ THHEKOJIOTHYE€CKUM, 3aBUCUT OT CO-
MaTOTHITOJIOTHYECKUX OCOOCHHOCTEH JKeHIIMHEI [4, 7].
B wactHOCTH, MOKa3aHa CBS3b C COMATOTUIIOM TaKOW
aKyIIEPCKO-THHEKOJIOTMYECKOM MaTOJIOTUH, KaK TeCTO3
[8] 1 cuHAPOM MOJIMKUCTO3HBIX SIMYHUKOB [12].

CoMaroTun SIBIS€TCSd KIMHUYECKUM MPOsIBiIe-
HUEM KOHCTUTYLIMU U T€HETUYECKU JI€TEPMUHHUPOBAH-
HBIM TIPHU3HAKOM, OIPEACTSIONINM CXO0XECTh OMOXH-
MHYECKHUX MPOIIECCOB. Bo3HMKAIONTNE HAPYIIEHUS M-
MYHHOW CHUCTEMBI, TIO JaHHBIM MHOTHX aBTOPOB [5],
MOTYT OBITh CBSI3aHBI HE TOJIBKO C BO3MOXHBIM MTOBPE-
JKIAFOIIUM JEHCTBHEM BHEIIHHUX (aKTOPOB, TAKUX KaK
BITY, BUY u apyrue, HO U ¢ HACJIEACTBEHHOW Npe.-
PACIIOJIOKEHHOCTREO U JeheKTaMi OMOXUMHUYECKUX
peaxiwmii. OOpamiaeT BHUMaHUE TOT (aKT, 9YTO B Psijie
CJIy4aeB BUPYC, OB B OPTaHU3M >KEHIIUHBI, 2JIUMU-
HUPYETCS CAMOCTOSITEIFHO 03 TMPUMCHEHUS Teparuu



24 Norwegian Journal of development of the International Science No 7/2017

M HE MPUBOAWNT K KAKUM-ITHOO M3MEHEHHSM B Opra-
HusMe [1, 3]. YV apyrux skKeHITUH OTMEYaeTCsl ero pe-
IUIMKALMs, CONPOBOXAAOWIASACA MPOSIBICHUEM II0pPa-
JKEHUSl Pa3iIM4YHbIX OPIraHOB, B YACTHOCTH, LIEHKU
MAaTKH.

enb ucciaenoBaHusi: BBIIBICHUE COMaTOTUIIOB
JKEHCKOTO OpraHu3Ma, KOTOpble B HauOOJbIIeH
CTeNeHu mojaBepkeHbl nepcuctenimu BITY (Bupycom
MaNUJUIOo- MBI YEJI0BEKa) UM €ro 3IMMUHAINH.

Matepuajbl 1 MeTOABI. J{1s peanu3anuu neiau
UCCIE/IOBaHMsl Ha KIMHUYECKHX 0a3ax Kadeapbl
akymiepctBa W ruHekonorun No 3 OIIK u IIIIC
PocTroBckoro - rocynapcTBEHHOTO — MEAMLMHCKOIO
yHHBepcHuTeTa 3a mepuon ¢ HosOps 2010 mo sHBaps
2014 r. 6butH 06cemoBansl 600 >KEHITHH B BO3PACTe
or 17 mo 23 ner.

N3 600 xeHIMH, IPpUHUMABIINX Yy4acTHE B NEp-
BOM 3Tane uccienosanus, 400 (66,7%) mo pesynbra-
TaM obcnenoBanus umenu BITY-accormupoBaHHYIO
MATOJIOTHIO MK MaTku (OocHOBHas Tpymma). Coot-
BeTcTBeHHO, 200 >xeHmuH (33,3%) ¢ oTpUIaTeIbHBIM
pesyapTaToM BIIY-TecTupoBaHus COCTaBUIM KOH-
TPOJIBHYIO TPYIILY HUCCIETyEeMBbIX.

Bropoit u Tperuii 3Tamel  HUCCIEIOBAHUS
MPOBOAMIIUCEH [JIsl BCEX JKCHILUUH B COOTBETCTBHU C
MIPUHAJUIEKHOCTBIO UX K OJTHOM U3 TPYIIIL.

ComaTtoMeTpusi 1 COMaTOTUIIHPOBAHKE 110 METO-
muke P.H. Jlopoxosa, B.I'. [lerpyxuna (1989) npose-
JICHBI C y4ETOM TPEX YPOBHEH BapbHpOBaHHS MOpP(O-
MeTpude- CKMX IokazaTeneil: radapuraoro (I'YB),
xomnonerTHoro (KYB) u nmponopunonnoro (ITYB), Ho
JUISL YCTQHOBJICHHS B3aHMMOCBSA3H C PE3yNIbTaTaAMH MM-
MYHOLIMTOXUMHHU Kak HauboJjiee IMoKa3aTesIbHBIN ObLI
ucnoiaszoBad ['YB [5].

Onenky no I'YB npoBoawimm Ha ocHOBe 1udpo-
BoIX 3HaueHuil JI'T u MT, Bbiiensast 0siTh OCHOBHBIX CO-
MatotunoB: HaHocoMHbli (HaC), MuxpocomHbIi
(MuC), mezocomnsiii (MeC), makpocomuslii (MaC) u
merasiocoMHblit (Mel'C), a Takke DONONHHUTEIHHBIE
MEPEXOAHbIE COMATOTHITBI: MHKPOME30COMHBIN (Mu-
MeC) u me3omakpocomusiit (MeMaC). s mMMyHO-
OUTOXMMUYECKOTO BRIABIICHUS OHKOMapkepa 16INK4a
HCTIONB30BAJICS METOA JKUAKOCTHOHM murosiorun. Ore-
HUBAJACh SICpHAsl PEakiys: OTpHLATeNbHast, crabdas
ouaroBasi, yMEepeHHas 04aroBas.

PesyabTaTel u o6cyxkaeHue. JKeHIIMHB 00enx
TpyNI TOCJe NPOBEACHHUS AHTPOINOMETPUH, COMATO-
METPUU U COMATOTHIHMPOBAHUS OBLIM pacHpeieseHbI
Ha Ipymmsl. Pe3ynbTaTel cOMaTOTUIIUPOBAHUA TpeN-
CTaBJIeHbI B Tabnuie 2.

Tab6mumna 2
BapuaHTBI COMATOTHIIOB B OCHOBHOI1 M KOHTPOJIbHOIi rpynnax (adc.,%), (p<0,05)
ComaToTunsl OcuoBHas rpymma (BITU+) KonTponbHas rpynna
Aolc. % M+m G Aoc. % M+m c
MUKpOCOMHBIH 202 50,5 18,9+0,09 1,4 4 2 19,25+0,9 1,8
MUKpPOME30COMHBIH 74 18,5 20,7+0,15 1,3 29 14,5 21,2+0,3 1,5
MeszocoMHBIN 95 23,75 23,24+0,13 1,3 145 72,5 22,84+0,09 1,12
Me30MaKpOCOMHEIH 21 5,25 24,3+0,37 1,7 19 9,5 24,16+0,4 1,7
MaxpocoMHBIH 8 2 26,13+0,46 1,3 3 1,5 28+0,5 0,84
Bcero 400 100 200 100

[omy4yeHnHble pe3ynbTaThl yKa3bIBalOT Ha TO, YTO
BIIY uame BcTpeyaeTcst y NalMEHTOK MUKPOCOMHOIO
COMATOTHIIA, B TO BpeMS KaK y KEHIIUH ME30COMHOTO
COMAaToTUNa €€ OTCYICTBHE HaOII0Jalloch 3HAYHU-
TEJBHO Yallle, TI0 CPAaBHEHUIO ¢ ApyruMHy Tunamu. Ce-
JIYIOIIMH 3Tal 3aKII0Yacs B MPOBEACHUN UMM YHOITH-
TOXUMHUYECKOIO ONpEAEICHUs HAIWYHU OHKOMapKepa
p16INK40 ¢ noMomipo MeToa KHUIKOCTHON IUTOJIO-
THH Y J)KEHIIWH ¢ BepuduumposanHoii BITY.

ITo pe3ynpTaTram 1aHHOTO 3Talla OCHOBHAS IPyIIa
Obuta pasjleneHa Ha JABe mnoarpynmel. [lepByro
cocramnu 314 xenmmH (78,5%) c¢ BIIY, HO
orcyrcTBUeM Oenka 16INK4a, Bropyro — 86 uenoBex
(21,5%) ¢ mammunem BITY u onpenenseMoro Mmapkepa.
Pe3yJ'H:-TaTbI MMPOBEACHHOTO COMATOTUIIMPOBAHUA B
9THX MOATPYMIIax MpeJCTaBICHbI B Ta0uuIe 3.

Tabmuma 3
BapuaHTBI COMATOTHIIOB B OATPYNNAaxX 0CHOBHOI rpynnsl (adc.,%), (p<0,05)
ComaroTunsl BITY+p16- BITY+ple+
Aobc. % M+m 9] Aobc. % M=+m o
MuKpoCOMHBII 148 47,13 17,6+0,14 1,75 54 62,8 19,5+0,26 1,9
MuKpOMe30COMHBIH 49 15,6 20+0,2 14 25 29,08 20,76+0,3 1,7
Me30CcoMHBIH 90 28,67 23,3+0,13 1,25 5 5,8 21,8+0,4 0,97
Me30MaKkpOCOMHBIH 20 6,37 24,45+0.4 1,7 1 1,16 22 0
MakpoCOMHBI 7 2,23 26+0,43 1,13 1 1,16 26 0
Bcero 314 100 86 100
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I'paduk pacnpeneneHusi COMATOTHIOB B KOHTPOJIbHOI Ipynie U NOArpynnax ocHoBHo# rpynnsl (%)
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Ha pucynke rpadguyeckn oToOpa>keHbl BAPHAHTEI
pacrpesieneHuss COMaTOTHIIOB CpPEId KEHIIWH KOH-
TPOJILHOM TPYNIIEI U B HOATPYNIaX OCHOBHOW I'PYIIIBL.

[onyueHHbIe pe3yNbTaThl yOEIUTENBHO JIO0Ka3bl-
BAIOT, YTO y )KEHILIH B pPaHHEM PENpPOAyKTUBHOM BO3-
pacTe mepcucTUpyoLias NanuuIoMaBUpycHast HH)EK-
UL B COBOKYITHOCTH C HAJIMYHEM JKCIIPECCHH MOJICKY-
mgpHoro wmapkepa pl6INK4o wambonee wacto
BCTPEYAETCsI P MHKPOCOMHOM THIIE KOHCTHTYLIHUH
(62,8%).

3akiioueHue. JKeHIMMHBI C TMEPCHCTHPYIOMNM
BITY 51 TI0JIOKUTEIIBHBIM pe3ynbTaToM
MMMYHOLIMTOXUMHYECKOTO UCCIEOBaHUs 110 YacTOTe
BCTPEYAEMOCTH MOTYT OBITh OTHECEHBI K CJIEIYIOIINM
comatudeckum tumam: MuC - 62,8% ,MuMeC—
29,08%, MeC — 5,8%, MeMaC — 1,16%, MaC — 1,16%
(HaC u Mel'C tumel He BbIABiIeHBI). Y BITY-
MHQUIMPOBAaHHBIX JKCHIIMH C  OTPHLATENbHBIM
pe3yJIbTaTOM HMMMYHOLMTOXUMUHU IO TabapuTHOMY
YPOBHIO BapbHPOBaHMUS NPU3HAKOB MEHBIINI MPOLIEHT
(47,13%) MHUKPOCOMHOTO COMATOTHIIA.

[TomyueHHsle NaHHBIE TOBOPSAT O TOM, YTO IIPH
[IBU (mammioMaBUpyCHON WHQEKINH) Y MTaUEHTOK
C MUKPOCOMHBIM COMaTOTUIIOM BEPOSITHOCTb Pa3BUTHUS
JIICIUIACTUYECKUX IPOIECCOB IIEWKH MAaTKH BhILIE B
CPaBHEHUH C JKEHIIMHAMHU C JIPYTUMU COMATOTHUIIAMH,
MOATOMY UM HEOOXOAMMO ITPOBOAUTH CUCTEMHOE 03/10-
poBiieHHE. AHalN3 MOJYYEHHBIX PE3YJIbTATOB MO3BO-
JSIET CIeNaTh BBIBOA, YTO KOMIUIEKCHOE ITPOBEICHHE
COMaTOMETPUYECKOT0 aHaIN3a MOP(OTHIIA KEHIIINHBI
U OIpeNeNieHue 3Kcrpeccuu Oenka pl6oink4o moxer
OBITH NCIIOJIB30BAHO IS TPHArKa IMAIIEHTOK IS BBIIE-
JICHUsI TPYII pUCKa M aMOyJIaTOPHOW AMCIAaHCEpH3a-
U1 MOJIOJBIX A€BYLIEK ¢ nepcuctupyromeit IIBU.
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AHHOTaLUA

Pabota nocBsimieHa yIydIIeHHIO Ka4eCcTBa )KU3HH MAIlMEHTOK C 9HIOMETPHO30M IIyTE€M HCIOIb30BAHHUS MO-
TUGHUIIPOBAHHOTO MOIX0/1a K KOMIUICKCHOH Tepanny JaHHOTO IMaTOJOTHYECKOro cocTossHuA. O0cmenoBanbl 92
nmanueHTKH, u3 Hux 40 genosek (l-rpymma), momydanu tepamuto Bycepemmu-meno 3,75 mr, 52 sxenmunst (11-
rpymma), npuanMann bycepenuH-znemno 3,75 mr B couerannu ¢ MHTemmanoM. Pe3ynpTaTsl MpOBEIEHHOTO HCCIIe-
JTIOBAaHUS BBISABIUIN BBICOKYIO 3((EKTHBHOCTE VHTEIaHa B CHIDKEHHH YaCTOTHI MOOOYHBIX 3P PEeKTOB HElpoIH-
JIOKPHHHOTO U IICUX03MOILIMOHAIBEHOTO XapaKTepa, CBI3aHHbIX ¢ IpUMEHeHneM bycepenun-nerno.

Abstract

The article deals with improving the quality of patients life with endometriosis by using a modificated ap-
proach to complex therapy for this pathological condition.The study involved 92 patients 40 of whom (1 group)
were treated with Buserelin-depot3,75 mg, 52 women (2 group) took Buserelni-depot 3,75mg in combination with
Intellan. The results of the study revealed high efficiency of Intellan in reducing sideeffects frequency of neuro-

endocrine, psychological and emotional nature related to the use of Buserelin-depot.

KiioueBblie ciioBa: sHnOMeTpHO3, bycepenun-gemno 3,75 mr, MaTemman.
Keywords: endometriosis, Buserelin-depot 3,75mg, Intellan

BBegenne. DHIOMETPHO3 — NATOJIOIMUYECKUN
IpoIiecc, IpU KOTOPOM 3a NpeesiaMi HOpMaIbHOM J10-
KaJM3allui CIU3UCTOI MaTKU IPOMUCXOAMT paspacra-
HHE TKaHH, 0 MOP(OIOrHYecKUM U (QYHKIIMOHAIb-
HBIM CBOWCTBaM MOMOOHOW 3HIOMETpHI0. [laToreHes
9HIOMETPHO03a CJIOXKEH U /10 KOHIIA He u3yueH [ 1,2,3,4].

PasnuyatoT Hapy>KHBIM U BHYTPEHHUH 3HIIOMET-
pro3. HapyXHBIH TeHUTANBHBIN 3HIOMETPHO3 BCTpE-
yaercs y 5—10% jkeHIIUH penpoagyKTUBHOIO BO3pacTa.
YacToTa BEIABICHUS AaHHOM TaTOJIOTUH TIPH JIeueOHON
M JIMAarHOCTHYECKOM JIalapoCKONHH, HPOBOIUMOM, B
TOM YHCIIE, C IETbI0 YTOUHEHNUS IPUIHHBI OECIUIONHS,
cocrarisietr 20-55%. Cpeau oOpamaronmxcsi B IeH-
TPHI BCIIOMOTATEbHBIX PENPOIYKTUBHBIX TEXHOJIOTHI
JUIS TIPOBEJICHHSI SKCTPAKOPIOPATFHOTO OIUIOI0TBOPE-
Hust 6onee yem y 30% ManMeHTOK JAMArHOCTUPYETCS
HapyXHbII T€HUTAIbHBIA 3HIOMETPUO3. TpyaHocTH
BeZICHUS OOJIFHBIX PH/IOMETPHO30M CBSI3aHBI C YPE3BBI-
YaifHO BapraOeNbHON KIIMHUIECKOH KapTHHOW U TSKe-
CTBIO TeueHMs 3a0oneBaHMs. TakTHKa JIedeHUs 3aBHU-
CHT OT BO3pacTa IallMeHTOK, (hopMbl/cTannu 3a00ieBa-
HU, XapakTepa CUMITOMOB, PEIPOIYKTUBHBIX 3ajad,
a TakkKe OT PHUCKOB, TOOOYHEIX A(P(PEKTOB M IKOHOMH-
YeCKOW peHTabenbHOCTH JedeHus. Bo Bcex cirydasx
SHIOMETPHO3 CIIEAyeT paccMaTpUBaTh Kak XPOHHYE-
CKOe peluanuBupyloniee 3a0oyieBanue, Tpedyroliee mo-
CTOSITHHOTO BHUMAaHHUS U JieueHus [5,7].

CoBpeMeHHBIE ITOIXOABI K BEACHUIO MAIIUEHTOK C
SHIOMETPHO30M BKIFOYAIOT B ce€0s1 KOMIUIEKC XHPYp-
THYECKUX M KOHCEpPBaTUBHBIX Meponpuathid. Hambo-
nee 3 (heKTUBHBIMU B JICYEHHH PA3INYHBIX (HOPM Te-
HUTAJIbHOTO JHJIOMETPHO3a, MO-TPEXKHEMY, OCTAIOTCS
arOHUCTBl ~ T'OHAJOTPONMH-PWIM3HHI-TOPMOHA  (a-
I'uPI), neficTBHE KOTOPBIX CBA3aHO C BOSHUKHOBEHHEM
TUIO3CTPOr€HHOIO COCTOSIHUSL WM HCKYyCCTBEHHOM
MeHonay3bl. Arornctsl 'HPT" mo-cBoeMy yHUKaNBHBI B
CBOCH YHHMBEPCAJIBHOCTH BO3IECHCTBUS Ha BCE ITOPMO-
HO3aBHCHUMBIE TKaHHU, YTO JEJAeT UX He3aMEHUMBIMH,
MIPY HAJIMYUH [IPOTHBOIIOKA3aHNH K IPUMEHEHHIO Ipe-
MapaToB JIPYTHUX TPYyHH (BEICOKOM PHCKE TPOMOO30B U
TpoMOOIMOOJIMIECKUX  OCJIOKHEHHUH,  JAUCIUTIUJIC-
musix). [Ipenapatsl JaHHOH IpynIBI MOTYT O€3 OrpaHu-
YeHU! Ha3HA4YaTbCs NAallUEHTKaM C MUOMOM MaTkuy,
J0OpOKaYeCTBEHHBIMU U 3JI0KaYeCTBEHHBIMH 3a00J1e-
BaHUSIMU MOJIOYHBIX KeJ€3 — B TeX CIydasx, Korjaa re-

pamusi IpyTUMH TOPMOHAIBHBIMU TIpeTIapaTaMu Hexe-
natenbHa, He MaéT 3ddekra WM MPOTHBOMOKA3aHA
[2,15]. ba3ucHpIMU IpenapaTaMu KOHCEPBATUBHOM Te-
pamuu sBistotes a-I'PI” (bycepenun-neno 3,75 mr, J{u-
¢bepenun)[3,4].

IIpsiMbIe cpaBHUTENBHBIE HCCIIEOBAHUS aKTUBHO-
CTH IIPENapaToB HE MPOBOMINCH, HO U3BECTHO, YTO MX
KIIMHUYEeCcKast 3G (PEKTHUBHOCT COMOCTaBHMa, B CBSI3H C
4yeM, yJoOCTBO NMPUMEHEHHS, COOTHOLICHHE IIeHa-Ka-
YECTBO, a TAKXKE pea3anus MporpaMMbl HIMIIOPTO3a-
MEICHNUS, SBISIOTCS PEHIAlOMNUMH (pakTopaMu B BbI-
6ope npenapara. OTedyeCTBEHHBIH CHHTETHIECKHUIH aro-
HUCT TOHAJJOTPOINH-PUIM3HHT-TOpMOHa — bycepenun-
Jero 1o 3¢ ¢GeKTUBHOCTH U 6€30MaCHOCTH HE YCTyMaeT
3apyOeXHBIM aHAJIOraM, a IO I[eHe CYIIECTBEHHO IO0-
crynHee. HakonieH MHOroneTHUI KIMHUYECKUNA OIBIT
eronpumeneHus. I1pu Beibope sMnupryecKkoii Tepanuu
y nanueHTok ¢ cuaapomom XTb, a Taxke ans nocine-
OIIEPAIlMOHHOMN Tepanuu y OOJIBHBIX C TSDKEION Tazo-
BOI1 00JIBI0, OCOOCHHO aCCOIMUPOBAHHON C TITyOOKHUM
SHAOMETPHO30M, ceronus, a-I'HPI" sBnstoTcs, BHE BCsI-
KOTO COMHEHHs, OoJiee MPEeANOYTHTENbHBIMU JIeKap-
cTBeHHBbIMU Npenapatamu[10].B ciydae penunusa sH-
JIOMETPHO03a TIOCIIE JIaapOCKONNYECKOT0 BMEIIaTeb-
CTBa u [OCJIEONIEPALUOHHOMI Tepanuu
KOMOWHHPOBAHHBIMH OPANbHBIMU KOHTpAIeNTHBAMHU
WIN TecTareHamu 4depe3 6 — 12 mecsueB je4yeHwus, a-
I'uPI" sBnsitoTCS, MOXKANMyHl, €AIMHCTBEHHO BO3MOYKHOM
Ut 3¢ (HEKTUBHOTO MEMKAMEHTO3HOTO JICYSHHUS TPYTI-
IOW IpenapaToB.

Tepanust Oecruionus IpH SHAOMETPHO3E U CO3/1a-
HUE ONTHUMAJBHBIX MPOTOKOJIOB INPEArpaBUAAPHON
MOJrOTOBKH B HACTOSIIEE BpeMs BCE €Il SBISAIOTCS
MIPEIMETOM AUCKYCCUU, HO YK€ CYHIECTBYET Psifi HC-
CIIEZIOBAHUM, MO3BOJMBIIUX CHUCTEMATU3UPOBATh pe-
3yNbTaThl C JOKA3aTENBHBIX MO3UIMHA M CIeNaTh BbI-
BOJIBI, YTO IIAHCHI HACTYIJICHNS OEPEMEHHOCTH B IIPO-
rpammax BPT B 4 pa3a BeIme B ciaydae MOJATOTOBKH a-
I'aPT" [15,16]. YcraHoBieHo, 4To yxe depe3 1-2 He-
JIeNy TIocyIe Havyajla MPUMEHEHHS TaHHBIX MPernapaToB
KOHIIEHTPAIUS 3CTPAANOIIa MAaeT 10 YPOBHS, HA0IO-
JIAIOIErocsl B MOCTMEHONAy3€ M OCTAeTCsl MOHUKEH-
HOH 710 KOHIIa cpoka Tepanuu. OueBHIHO, YTO NOA00-
HOE TUIO3CTPOr€HHOE COCTOSIHUE JIEXKUT B OCHOBE MO-
604HBIX (P PEKTOB ITUX MIPENAPATOB, MPOSBIISIOIIUXCS
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MICHXOBETETaTUBHBIMU HapymeHmsMa. HanbGonee 3a-
METHBIMH W3 HHUX SBISIOTCS "TIPWINBBI"', TOJOBHBIC
001H, TOTIMBOCTH, MOJABIICHHOE HACTPOCHHE, pac-
CTPOWCTBO CHa, BHYTpEHHEE HANPSIKCHUE, IEMPECCHs
[6,7,8,11,12,13,14]. EcrecTBEHHO, YTO MeIHKAMEH-
TO3HO BBI3BAHHOE THIIOACTPOTCHHOE COCTOSHHUE SIBIIS-
eTcsl cepbe3HOi MPoOIeMOoi KOMITIAEHTHOCTH K JaH-
HOH Teparuy, HeTaTHBHO CKa3bIBAIOILECHCS HA KauecTBE
JKM3HU TMAMEHTOK. DTO M ONpEAEISIeT aKTyalbHOCTh
TIOMCKa MperapaToB, HUBEIUPYIOMIUX IICUXOCOMaTHYe-
CKHE HapyIllCeHMs, BOSHUKAIOIUE TIPH MCIOJIb30BaHUU
a-I'uPI" [9]. OTcyTcTBHE HEXenaTeIbHOW CHUCTEMHOMN
CHUMIITOMATHKH{ TIO3BOJIUT CHU3HUTH YaCTOTY MTOOOYHBIX
3¢ ¢exkToB TpemapaToB NaHHOK TPYNIHI, HPOIIHTH
KypC JICYCHHUS, YMECHBIINTh KOIUYECTBO CIy4aeB OT-
Ka3a OT TepaIuy 1 CYIIECTBCHHO CHU3HUTD YHCIIO PELH-
JTUBOB YHIIOMETPHO3a.

OpmHUM U3 IpenapaToB, OTBEYAOIINX STHM TPeOo-
BaHUAM siBIsieTCs MHTEIaH.

WHTennan CTUMYJIUPYET YMCTBEHHYIO NESITENb-
HOCTb, aKTUBHPYET HEWPOMEIMaTOPHBIC LEHTPBI, Ky-
MHUPYET aCTCHO-HEBPOTHYECKHUE CUMIITOMBI (TTOBBILICH-
Has (usnyeckas, NCUXUYECKask yTOMISIEMOCTb, YXY/I-
IIICHUE TIAMATH, BHUMAaHU, TIOBEIIIICHHAS
BO30YAMMOCTh, SMOIMOHANIFHAS JTa0MIBHOCTH, pac-
CTpOWCTBO CHa) HA (POHE COMATHYCCKUX 3a00JICBaHUI.
[Ipemapar BiuseT Ha 0OMEH HOpaIpeHaINHA, CEPOTO-
HUHA U JopaMHHA, 32 CYET Yero OKas3bIBaeT aHTHIIC-
MPECCUBHOE [ICHCTBHE, PETYIUPYET MACATCIBHOCTh
NMDA-penenTopoB U 3a c4eT 3TOT0 YMEHBIIAeT MCH-
XOOMOIIMOHAJILHOE HAINpPSDKEHUE, arpecCHBHOCTh U
KOH(IMKTHOCTD; YJIy4IlIaeT COLMAIBHYIO aJarTaluio
W HaCTpOeHHe, o0JeryaeT 3achllianue U HOpMalIU3yeT
COH; TIOBBIIIIAET YMCTBEHHYIO pPabOTOCIIOCOOHOCTS.
YunuteiBags ocoOeHHOCTh VIHTennmana JelcTBOBATH
OBICTPO, a TAaKXKE aKKyMYJIUPOBaTh CBOU 3(PPEKT B Te-
YeHHE IITUTETHHOTO IpHUeMa, ero MOXXHO Ha3BaTh Ipe-
mapaToM BBIOOpA B JICYCHUU HEHPOBETETATUBHBIX IIPO-
SIBIICHHN KJIMMAaKTEPUIECKOTO CHHIPOMA.

Crenyer nonarath, YT0 KOMOMHALIUS JABYX Mperia-
patoB (bycepenun-nemno 3,75 mr u HTe1aHa) MOXKET
6I)ITI> HCIIOJIb30BaHa KakK aJIbTCpHATHUBA B TCPAIIUU TA-
KENMBIX (JOPM TEHHUTAJIBHOTO DHIOMETPUO3a I KOp-
peKImn HpOﬂBJ’IeHI/Iﬁ He6HaFOHpI/I$[THI)IX CHUMIITOMOB
(hapmakoIOTHIECKO MEHOTIAY3HI.

Leabio Hacrosmied pabOTHI SBWIOCH N3y4YEHHUE
BO3MOXKHOCTH HUBEIUPOBAHHUA MCUXOCOMATUYECKHX

OCJIO’)KHEHHH y MAallMEHTOK C TCHUTAIBHBIM 3HIOMET-
pHO30M B Mepuoj npoBeneHus tepanuu a-I'aPT.

Matepuanabl U Meroabl. ChopMHpPOBAHEI /BE
TPYIIBl NaNHUEHTOK, CTPAJAIOIINX HApYKHBIM TEHH-
TaJXbHBIM YHIOMETpHO30M. B 1-yio rpynmy (KOHTpOIIB-
Hy10) BKIrodeHHI 40 genosek. Beem skeHImmrHAM IPOBO-
JUIU JiedyeHue npenaparoM bycepenun-meno 3,75Mr.
2-y10 KIIMHWYECKYIO TPYIITYy COCTaBMIIN 52 MalMeHTKHY,
nojsry4aBiuue Hapsnay ¢ bycepenun-neno 3,75 mr mpe-
napat Muremnan (pupma "HerbionPakistan") st ky-
MUPOBaHUS TICUXOIMOIMOHAIBHBIX U HEHPOBETreTaTUB-
HBIX paccTpoiicTB. B cBsi3u ¢ Tem, uTo noGovHsIe 3¢-
¢extsl or mpmema bycepemun-meno 3,75 wmr B
HanOOIBIICH CTENICHH MPOSBIAIOTCS HAYMHAS CO 2-TO
Mecsna Tepanuu, VHTenman, COOTBETCTBEHHO, Ha3Ha-
JaJm co 2-T0 MecsIia JedeHus. JKeHIMHbI 2-i KINHU-
YEeCKOW rpymnmsl puHIManu VIHTeIaH nepopaibHO 10
1 xarcyne 2 pa3a B JeHb. BrIpakeHHOCTD MOOOYHBIX
CHMIITOMOB OLIEHUBaNIM Ha 2, 3 U 6-0M Mecsle OT
Hauaja npumeHeHus bycepenuna.

JuTenpHOCTh Tepanyuy SHAOMETPUO3a B KaXKIOU
rpymie cocraBuiia 6 mec. [ pynmbl ObUTH CONOCTABUMBI
1o Bo3pacty. B 1 rpymnme cpeanuii Bo3pacT cOCTaBHI
3242, 7rona, Bo 2-i - 33+3,5 roga. Kpurepuem uckio-
YEeHUsI MAUEHTOK U3 MCCIICIOBAHUS SBIISUINCH: CyO- 1
JCKOMIICHCHPOBAHHBIE CTaJHH CEPJICUYHO-COCYINUCTHIX
3a0oJieBaHNH, HEHPO-TICHXUYECKHE U SHIOKPHHHBIC 3a-
OoneBaHUs, WHANBULyalbHass HEIEPEHOCHMOCTD Ipe-
napara bycepenun-aemno 3,75 mr.

C nenblo HUBEJIMPOBaHUS NOOOYHBIX 3(PPEKTOB,
OTHOCSIIMXCS K NICHXO3MOLIMOHAIBHBIM U HelipoBere-
TaTUBHBIM PACCTPOMCTBAM, BbI3BaHHbIX AciicTBueM by-
cepenuH-z1eno 3,75 Mr, ObUT MCIONB30BaH IpenapaT
WHurennan.

Jns onenkn 3(G(GEKTHBHOCTH €ro MPHUMEHEHHUS
BBIJIEJICHBI OCHOBHBIE T0O0YHBIE 3 ekt Bycepenun-
Jero 3,75 Mr: IPWINBEL, TOJIOBHBIE OOJIH, TIOTIUBOCTE,
I0/IaBJICHHOE HAaCTPOCHHUE, PA3PaKUTEINEHOCTD, BHYT-
peHHee HanpspKeHHe, OECCOHHMIA M M3MEHEHHE aIe-
tHta. [lociie OKoHYaHUs Kypca Tepanuy MalueHTKH 3a-
TIOJHSIM AQHKETYy, B KOTOPOH OTMEUAIM HAJIWUIHE WU
OTCYTCTBUE TOTO WM HHOTO MOOOYHOro 3dderTa BO
BpeMs IpHeMa OCHOBHOTO MpernapaTa B COYETaHHE C
UHTEJUIaHOM U 6€3 Hero.

Pesyabrarsl. B pe3ynbraTe npoBeIEHHBIX UCCIIE-
JIOBaHUI OBIJIO 3apPETHCTPUPOBAHO CHIDKEHUE YaCTOTHI
BO3HMKHOBEHHSI BCEX aHAIM3UPYEMbBIX MOOOUHBIX (-
¢exroB neuenus bycepennn-neno 3,75 mr npu npume-
Hennu VHTemana (pucyHokl1).


http://www.o-lekarstvah.ru/Proizvoditeli/Herbion-Pakistan-258.html
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M rpynna2

rpynnal

*cmamucmuueckas 3nauumocms paznuyuil p<0,05
Puc. 1. Yacmoma svipadicennocmu nobounwix spgpexmos neuenus bycepenun-oeno 3,75 me

Oocy:xnenne. IIpoBeneHHOE HCCIEOBAaHUE BBI-
SIBUJIO BBICOKYTO 3()()eKTHBHOCTH MHTEIIaHA B CHUXKE-
HUHM Y9acTOTHI MOOOYHBIX APPEKTOB HEHPOIHTOKPHH-
HOTO Y TICHXO3MOITMOHAIFHOT'O XapaKTepa, CBI3aHHBIX
¢ npumeHenneM bycepenuna-geno 3,75 mr. Tak, cumn-
TOMBI BHYTPEHHETO HalpsDKeHMs B 1-0H rpyrimne BcTpe-
qanuck ¢ yactoton 85% (nN=34), Bo 2-0ii rpymme — 3Ha-
yuTensHO pexe —26,9% (n=14) (p<0,05).Becconnunna
B IpyIIe, TJie NallMeHTKH MOJydYald TOJIbKO 0a30BYIO
Tepanuio bycepenun-aemno 3,75 mr, oTMedanach Jarie,
M0 CPaBHEHUIO C KEHIIUHAMU, IPUHUMABIIUMH Byce-
penmuH-aeno 3,75 mr B couetannu ¢ MaTemanoM - 65%
(n=26) u 15,4% (n=8) coorBercTBeHHO(P<0,05). IIpu-
JUBBI OECITIOKOWIH TAIEHTOK M3 2-OW TPYIIIEI C JI0-
CTOBEPHOMCHBIIICH YacTOTOMH, 10 CPaBHEHHIO C TaKo-
BbIMU U3 1-o0ii rpymmsl — 77,5% (n=31) u 21,2% (n=11)
COOTBETCTBEHHO. V3MeHEeHHe amnmeTura B HECKOJIBKO
MEHBIIIEM YHCJe CllydaeB OTMEUYEHO B Ipymie 2, 1o
cpasHeHuio ¢ rpynmoii 1 —55,8% (n=29) u 70% (n=28)
cootBeTcTBEeHHO(P<0,05). CoOoTHOIIIEHHE YaCTOTHI TO-
BBILIEHHOTO MOTOOTAEICHHUS UMEJIO TaKyO K€ TEeHJICH-
o — 44,4% (n=23) u 55% (N=22) COOTBETCTBEHHO.
CraTuCTHYECKH 3HAYMMblE OTIMYMS HMeJla 4acToTa
pasapaxuTtenbHOCTH. Tak B rpymme 1, Te marueHTKH
MOJTy4JaJli TOJIbKO 06a3oBylo Tepamnuo bycepenun-nemno
3,75 Mr, 3TO TIATOJIOTUYECKOE COCTOSIHUE OTMEYanoch
JIOCTOBEPHO Yallie, 0 CPABHEHUIO C KEHIINHAMH, TIPH-
HuUMaBIUMH bycepenun-geno 3,75 Mr B co4eTaHHHU C
Wuremmanom (rpymma 2) — 72,5% (n=29) u 13,5%
(n=7) coorBercTBenno (p<0,05).

3akiiouenue. Pesynsrater neuenns a-I'wHPI 3a-
BHUCST, B [IEPBYIO O4€pe/lb, OT TSHKECTU TeueHHUs 3a00-
JIeBaHHs, CTEMEHH pPAaCHpPOCTPAaHEHHOCTH Ipollecca,
00béMa M PAIMKATBHOCTH TPEIBIAYIIET0 ONepaThB-
HOT'O BMELIATENLCTBA, @ TAKXKE ITOJHOLIEHHOCTH T'OPMO-
HaJlbHOM ¥ peaOWINTallMOHHOM Tepanuy, CTENeHH
HapylIeHHH (yHKIUH PENPOAyKTUBHOM CHCTEMBI KEH-
IIMHBL

Jns noctmxerns 3pdekra CTOMKOH IceBIoMeHO-
nay3sl TpH JICYCHWH T'€HHUTAIBHOTO 3HAOMETPHO3a,
Kypc tepanuu a-I' HPT" 1omkeH cocTaBisaTh HE MeHee 3
— X MECSIEB, a caMa NPOAODKUTEIBHOCTD JICUCHHS
JOJDKHA OTIPEAEIISITHCS HHANBUAYAIbHO, HA OCHOBAaHUH
KJIMHUYECKHUX MpOosiBIeHUI. B OONbIIMHCTBE Cllydaes,
JUISL TIOJTyYEeHUS] CTOWKOTO TepaneBTHYecKoro addekra
U Npo(UIIAKTHKKA peluanBa 3a0oJeBaHus Kype Jede-
HUS JOJDKEH COCTaBIATH 6 MecsaleB. HeraTuBHOe OTHO-
mieHne k aroauctam-I'HPI B cBsi3u ¢ HanuuueM no6o4-
HBIX PEAKINH U IEPEHOCHMOCTBIO JIEUCHHUS HECKOIBKO
npeyBennueHsl. Ha camoM ferne 0Tka3 oT panpHeiero
nederus a-I'HPT u3-3a moOOYHBIX HEraTHBHBIX 3 dek-
TOB COCTaBJISIET Beero Jiuiib 1 — 8 %, 11st cpaBHEHMSL, Y
JPYrUX TOPMOHAJBHBIX MPENapaToB 3TH LUQPHI CO-
craBisitoT 9,7-20% [2,16,17]. IlpencraBieHHbIA KOM-
IUIEKC KOHCEPBAaTUBHOM TePaIyH y )KEHIIHUH PEPOAYK-
TUBHOTO BO3pPAacTa CTPAJAONIMX I€HUTAIBHBIM 3HJO-
METPHO30M, OCHOBaHHBIH Ha nuddepeHnnpoBaHHOM
MOJIX0/Ie K JICUCHHWIO IyTEM ONTHUMM3ALUU COYETaH-
HOTO WCIIOJIb30BaHUA TOPMOHAIBHOW Tepamuu a-
I'aPT'-bycepenun-neno 3,75 u npenapata WuTemnan
0 pe3yJibTaTaM HCCIEAOBaHUS ICHUXOIMOLUUOHAIIb-
HOTO cTaTyca MallueHTOK, H03BOIsIeT MUHUMH3HPOBATh
nobounsie 3 dexTsl, Bo3BanHbIe a-I HPI™ 1 Tem cambim
YIIy4IIUTh HENOCPEICTBEHHBIE PE3YIbTATHI JICUEHUS.

BeiBoasl. [Ipenapar MaTeuian sBisiercst addex-
THBHBIM CPEJICTBOM ISl KOPPEKIMH MTOOOYHBIX A dek-
TOB, BBI3BaHHbIX IIPUMEHEHUEM aroHucTos I'HPI’, BbI-
3BIBAIOIIUX TUIIO3CTporeHemuto. IIpumenenne Muren-
7maHa o0ecreynBaeT XOPOIIyI0 MEePEeHOCHMOCTh 6-
THMECSIIHOTO Kypca Tepannuy TeHUTAIEHOTO 3HIOMET-
puo3sa bycepenun-aemno 3,75 Mr, 9To mMo3BOISET U30€-
’)aThb OTKa3a OT MIPOBOJUMON FOPMOHAIBHON Teparnuu
B CBSI3M CO3HAYUTEIBHO MEHBIIUM KOJIMUYECTBOM HE-
OnaronpusATHBIX 0O00UYHBIX 3¢ (deKToB, N HE paccMmar-
pUBaTh BOMPOC O €€ MPEXKIEBPEMEHHOM 3aBEPILCHHH.
Jannsblii daxt, 6€3yCI0BHO, TIOJIOKUTEILHO OTPA3HTCS
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Ha HEMOCPEICTBCHHBIX Pe3yJIbTaTaX KOHCEPBATHBHOTO
JIeYeHHsI TCHUTAIEHOTO DHIOMETPHO3a.
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B pabote npencraBiieHbl pe3yabTaThl KIMHUKO-CTATHCTUYIECKOTO aHAIN3a MEAUIIMHCKON ToKyMeHTanuu 302

KCHIIWH, TIEPEHECIINX YKCTPEHHbIE aKyIIePCKUE CUTYyalllu B IEPHOJT POIOB HIIH MOCIEPOIOBOM IEPHOJIE, U3 KO-
TOpBIX 74 citydas cocraBuian MaTepuHckue cmeptr (MC), a 228 ciydaeB eiBa He 3aBEPIIIIINCH JETATbHBIM HC-
X0JI0M - «maternal near miss casesy. V3ydeHne KIMHIIECKHX CIYYACB «near miss» B EPHO POAOB MM B TOCIe-
POZOBOM HEPHOJIE MOXKET MCIOJIB30BAThCS I MOHUTOPHHIA CIIY>KObI POJJOBCIIOMOXKEHHSI, CHUIKEHHSI MaTepHH-
cKoli 3a00J1€BaeMOCTH U CMEPTHOCTH.
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Abstract

The work presents the results of the analysis of clinical-statistical consecutive women admitted as emergency
obstetric referrals in labour or puerperium. Of the 302 referrals over 228 were near-misses and 74 maternal died.
Studying cases of women who nearly died but survived a complication during pregnancy, childbirth or postpartum
(near miss or severe acute maternal morbidity) are increasingly recognized as useful means to examine quality of

obstetric care.

KiaroueBble ciioBa: MaTCepUHCKasA CMEPTHOCTD, «€ABa HC YMEPIIUEC» NAIIUCHTKH, POJALI 1 HOCJ'IepO,E[OBI:IfI e-

pHOI.

Keywords: maternal morbidity, maternal near miss cases, labour, puerperium

Beenenne. B nocnennee necstuierue Bee yalle B
3apyOe)XHOW JUTEpaType IpPUMEHSETCS TEPMUH
maternal near miss cases «6au3Kue K MOTEpPH» - TAIH-
€HTKH, TIEPEHECIINEe KPUTHIECKUE aKyIIEPCKHUE COCTO-
SHUSI C HAPYIICHUEM )KU3HEHHO BaXKHBIX (DYHKIHH, 10-
TpeOOBaBIINX PEaHNMALMOHHO-NHTEHCHBHOH TTOMOIIN
[2;3;5;7]. Ilo naHHBIM psiAa UCCIENOBAHMM, YHCIIO Ta-
KHX TSDKEJBIX OCIIOKHEHUH, BBI3BIBAIOIINX YTPATy 3710-
POBBS XKEHIIMHBI, MHOTOKpaTHO (B 30 pa3) mpeBslmaeT
YHUCII0O MATEPUHCKUX cMepTeii [4].

HccnenoBanusM npoOJieMbl  «IIPUOOPETEHHOM»
MaTepUHCKOi1 32001eBaeMOCTH B HACTOSIILIEE BPEMS IO~
CBSIIICHO OOJIBIIOE KOJMIECTBO 3apyOEKHBIX HAYIHBIX
paboT M KIMHUYIECKNX HAOMIOAECHUH, B KOTOPBIX HOA-
4EPKUBACTCA BaXXHOCTh INIyOOKOTO aHaNIM3a Ka)JO0Tro
KIIMHUYECKOTO CITydasl Iocje NMepeHeCeHHOH aKyIep-
CKOH KaTacTpo(bl M BBIPAOOTKH EIWHBIX KPUTEPUEB
(MHOUKATOPOB) AN MACHTH(PHUKANNN STHX HO30JIOTH-
yeckux Gopm [8;9]. B Poccun nomoOHbIe nccnenosa-
HUS TakKe MOJTy4daroT Bce OoJIblIee paclpoCcTpaHeHue,
XOTS M HE HOCSIT CUCTeMHOro Xapakrepa [1;2;3;4].

Lenap uccer0BaHusA: IPOBECTH CPAaBHUTEIBHBIN
KJIMHUKO-CTaTHCTUYECKUH aHaIW3 M OICHWUTh JHMHA-
MUKy TIepHHATAIBHBIX (DAKTOPOB pUCKA B CIIy4yasx Ma-
TEPUHCKUX CMEPTEH 1 MAINEHTOK, IIEPEKMUBIINX TSKE-
JIble aKyIIEPCKHE OCIIOKHEHHS «near miss».

Marepuan 1 MeTObI HCCIEJOBAHMS.

B paboTe nmpoBeieH KOMIUIEKCHBIH aHATN3 74 CITy-
4yaeB MAaTEpUHCKUX cMepTell u 228 ciyyaeB «near
miss», 3aperncTpUpoOBaHHBIX B POcTOBCKOI 00acTH 3a
ceMmiIeTHUI nepuof. MccnenoBanne mpoBeieHo B CO-
otBeTcTBHHM ¢ TpukazoM Ne 500 «O coBepIeHCTBOBA-
HHUH y4eTa U aHaJIM3a CIy4aeB MaTepUHCKON CMEPTH B
Poccuiickoit deneparun», M0 yTBEPKIACHHBIM (HoOp-
MaM NEepBUYHON MEIUIIMHCKOW TOKYMEHTAIIUH: MeIU-
IIMHCKUM KapTaM amOynatopHoro OosbHOTO ¢.Ne
025/y, unanBUya bHBIM KapTaM OepeMeHHO# u po-
qbHUIEB! ¢.Ne 111/y, ucropusim pono ¢.Ne 096/y,
MEIMIMHCKUM KapTaM CTallMOHApHOTo OOoNbHOTO (.Ne
003/y, mpotokoiam BeckpbITHs ¢.Ne 210, 3akmroueHnit
I'Y3 PO «IlatonoroanaToMu4eckoe OrOpo» MO Meau-
UHCKOH TokymeHTarum» Gopmsl Ne 013/y, yueTHBIM
dhopmam Ne003/y-MC «KapTta qoHEeceHus o ciydae Ma-
TEPHUHCKOW cMEepTH», IpoToKoiaM OOIaCTHBIX KOMHC-
CHUH 10 POZOBCIOMOXKEHHIO C pa30opaMy CiIydaeB Ma-
TEPUHCKOW CMEPTH U TSDKENBIX aKyIIEPCKUX OCTIOXKHE-
HUH.

AHanu3 TUHAMUKH (PaKTOPOB aKyLIEpPCKOTo U T1e-
PHHATAIBHOTO PUCKA IPOBEACH Y 39 poaMIbHUI] «near
miss», MEPEeHECIINX 3KCTPEHHYIO THCTEP3KTOMHIO B
CBSI3W C aKyHMIEPCKUMHU KpoBoTeueHUsMu (1 rpymma).
I'pynmy cpaBHenus (2 rpymma) cocTaBwin 24 mamm-
SHTKH C OJIarONpHATHBIM HCXOIOM OEpeMEHHOCTH H
pooB 1 Matepu U mwioaa. OneHKy GpakTopoB pHcKa
MIPOBO/IMIIM 110 IIKAJIe MPEHAaTAIBHBIX (PaKTOPOB PUCKA
B momudukamuu B.E. Pansunckoro, C.A. Kuszesa
(2009)[1]. CraTtuctudeckas 00pabOTKa MOITYYCHHBIX
JAHHBIX MIPOBOJMIACH HAa TIEPCOHAIIBHOM KOMIIBIOTEpE
tuna IBM PC/AT c¢ ucnosnb30BaHHEM MakeTa MpUKIIaI-
HBIX Tporpamm Statistica 6,0 ¥ 3JEKTPOHHBIX TaOIHUIT
Excel 2003. [Ins onpeneneHnss 3HAYNMOCTH CTaTUCTH-
YECKUX Ppa3IN4Mil KOJIMYECTBEHHBIX IIOKa3aTeled B
c(OPMHUPOBAHHBIX TPYIIIaX TPUMEHSIICS t — KpUTEPHI
Crpro/IcHTa ¥ HemapaMeTPUIeCKHEe METOIbl — KpUTe-
puit ManHa-YUTHH.

Pe3yabTaThl Hccjie10BaHUS.

CpaBHHUTENBHBIM aHanmu3 228 ciiydaeB TSDKENBIX
aKylepckux ocinoxsHenuid y bPP, ensa He 3aBepiuus-
IINXCS JIETAJIBHBIM UCXO/I0M («near miss») u 74 mate-
PUHCKHX CMepTeH, 3aperucTpUpOBaHHBIX B YUpesKie-
HHSX CIIyKObI poJoBcrIOMOXKeHHs PocToBckoil o0na-
CTH 3a CEMWJIETHHH NEPHOJ MTOKa3al Clielyomiee.

[Monasnstroniee  OONBIIMHCTBO JKEHIIMH — «near
miss» OBUIO TOCTIMTAIM3MPOBAHO AJSI poJOpaspenie-
HUSI WM OKa3aHWs IPYTMX BUIOB MEIUIIMHCKOH IO-
MOIIM B aKyIIepCKHE CTalMOHAphl TeppuTopuii Po-
CTOBCKOI1 obmactu (n=162, 71,0%). ITpu 3TOM B ropox-
CKHUX M CEIIbCKHX JIeUeOHBIX yupexaeHusx PO momns
TaKOBBIX ObLIAa OTHOCUTENBHO paBHOi: 31,5% (n=72,)
1 39,4% (n=90) cooTBeTcTBeHHO. J[aHHOE pacipeene-
HHE OBIJIO COMOCTaBMMO C pe3ylbTaTaMHU IpPOBE/EH-
HOTO aHAJIM3a CIy4aeB MAaTEPUHCKHX CMEpPTEH - CyM-
MapHas 4acTOTa yMEpIINX >KEHIINH B TEPPUTOPHAIb-
HBIX AaKyLIepCKUX cTaluoHapax cocraBmsana 81,1%
(n=60) - 55,4% cnyuaeB JeTalbHBIX HCXOJOB NPOU30-
mumm B LIPB PO (n=41) u 25,7% (n=19) BPP ©Os110
TPAHCHOPTUPOBAHO U3 Teppuropuilt PO B yupexaeHus
ponoscrnomoxenus 11 u Il ypoBHei.

BospacTHOlf nnama3oH MAalMEHTOK «near miss»
ObLT IpeicTaBiieH 4-Ms nekagamu. [Ipeobnamgany sxeH-
bl B Bo3pacte oT 21 1o 30 ser u ot 31 mo 40 mer.
HawnmensInet Obu1a 10J151 )KEHIIIMH B BO3pacTe CTapIie
40 yreT. AHaOTrMYHOE pacTpeaesIeHre 1I0 BO3PacTy OT-
MEYaJIOCh U CPEIH YMEPIIHNX MAUeHTOK 32 BECh HCCIIe-
nyembii epuon (Tabm. 1).
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Tabmmma 1
PacnipenesieHne Mo BO3pacTy NAIMEHTOK, COCTABHBLINX CJy4YaH MATEPHHCKHX cMepTeil M «near missy».
. Crayuan
Bospact 60mpHBIX Crnygan «near miss» .
MAaTepHHCKHUX CMepTei
Jo 20 ner 25 (11,0%) 10 (13,5%)
21-30 yet 100 (43,8%) 31 (41,9%)
31-40 mer 87(38,2%) 30 (40,5%)
>40 ner 16 (7,0%) 3 (4,1%)
Bcero 228 (100,0%) 74 (100,0%)

W3 228 ananmu3upyeMbIX CIIydaeB «near miss» po-
MUTBHUIEL cocTaBsud 91,2% (n=208), gto momHO-
CTHIO COOTBETCTBOBAJIO TAaKOBHIM JaHHBIM B TPYIIE
JKEHIIUH, cocTaBUBIIUX ciaydad MC — 91,2% (n=68 u3
74-x). B ocHOBe pa3BUTHS TSIKEJIBIX COCTOSIHUH y 20
nanueHToK (8,8%) «near missy» OBLIM OCIIOKHCHHS Ca-
MOTIPOU3BOJILHBIX W MEIHUIIMHCKHUX aOOpPTOB, BHEMa-
TOYHass OepeMeHHOCTh. B cilydasx MaTepuUHCKUX MO-
TEPb JAaHHBIC MPUYUHBI JICTAIBHBIX UCXOJIOB BCTpEUa-
JICh C COIIOCTaBMMO# yactoroii (N=6, 8,1%).

[Ipu cpaBHHUTETEHOM aHANHM3E MEPBOHAYATBHBIX
MPWYHH Pa3BUTHSI KPUTHUCCKUX COCTOSHUH Y MalieH-
TOK «near miss» ¥ KCHIIHH C JICTAILHBIMH HCXOJaMU
OBLTH MOJTyYeHBI HEKOTOPBIE OTIHYMS. Tak, B CIIydasx
€/lBa HE 3aBEPIIUBIINXCS JIETATBHBIM HUCXOJOM C JIO-
cToBepHO OoJiee BhICOKOHM yacToToi (p<0,001) BCTpe-
YallCh TSKENble OCJIOXKHEHUS TecTo3a — IMpe- u
sxnammncust (38,2% mpotus 10,8% npu neTanbHBIX Uc-
Xoaax). B rpynmne MaTepuHCKHX cMepTeit 0 «IIpo-
YHX» COCTaBISIONINX (OCI0KHEHUN aHEeCTE3U1, BHEMa-
TouHOU OepemeHHoct, DOB, abopra, TEXHHYECKHX
Je(PEKTOB ONEPaTUBHBIX BMEIIATEIBCTB) OBLIA TOCTO-
BEPHO BHIIIIE TI0 CPABHEHHIO C TAKOBOW B TPYIIIIE «near
miss» (p<0,001).

Yacrora akymepckux KpPOBOTEUCHHH, JKCTpare-
HUTAJBHBIX 3a00JICBaHUH U pa3IMIHBIX (OpM cercuca
B CPaBHHMBAaEMBIX TPYINAaX JOCTOBEPHBIX OTIUYMN HE
nMena (B caydasx C JeTalbHbIM UCXOJ0B OepeMeHHO-
CTH U POJIOB COOTBETCTBEHHO 28,4%, 12,2%, 21,6%, a
B ClIydasix «near miss» - 25,0%, 18,9%, 14,9%).

BenynmMu CHHIAPOMaMH, OMPEACISIONUME Tsi-
JKECTh OOJBHBIX B KPUTHYECKOM COCTOSIHHUHU, B O0CHX
CpPaBHMBACMBIX TPYIMax SBILUINCE: 1) HeZOCTaTod-
HOCTh KPOBOOOpAIIIEHHS;, 2) OCTpasi AbIXaTelbHas He-
JIOCTAaTOYHOCTR; 3) OCTpas movedyHas AucGyHKuus; 4)
ocTpasi IedeHoYHas AUCHYHKIHS; 5) 0OCTpOe paccTpoi-
CTBO B CHCTEME TeMOKOaryisiuu; 6) octpas uepe-
OpanbHast HEIOCTATOYHOCTD.

N3 obmiero ymcna MccleAyeMbIX CIIydaeB «near
miss» 94,2% (n=196) manueHTOK COCTOSIM Ha ydeTe
Mo OepeMeHHOCTH B JKEHCKOW KoHCynbTaiuu ¢ 9/10-
14/15 Henenb W OTHOCUTENILHO PETYJSIPHO HaOJI0/1a-
nuch. Cpen )KEeHINH, COCTAaBUBIINX CITydan MaTePHH-
CKUX CMEpTEH, JOJs, COCTOSIIMX Ha JUCIAHCEPHOM
ydeTe 1o 6epeMEeHHOCTH ObLIa JOCTOBEPHO HUKE H CO-
craisuta 77,7% (n=57) (p<0,001). K momenTy pomo-
pa3penieHus JOHOIMIEHHOW OepeMEeHHOCTh ObLlIa Y CO-
MOCTaBUMOI'0 YUCNa XeHIMH — Yy 165-tu (79,3%) u3
TPYIIBI «near missy u'y 56-tu (82,4%) ymepumx. Ya-
CTOTa MPEXICBPEMEHHBIX POIOB TAK)KE JOCTOBEPHO HE
otimyanack - y 20,7% (n=43) u 'y 27,9% (n=16) coot-
BETCTBEHHO.

[ToBTOpHOpOSAIINE KEHIIMHBI B TPYIIE «near
miss» mpeobraganu (62,7%, n=143), 94T0 JOCTOBEPHO
OTIMYAJIOCH OT JaHHBIX B TPYIIIE MATEPUHCKHUX ITOTEPh
(47,1%,n=32). OKoJI0 Y4 4acTH MalUCHTOK «near miss»
y’Ke UMeJIM B aHaMHe3e KecapeBo ceueHue. [lepBopo-
JIIEH ABJSUIACh KaXJas TPEThs JKCHIMHA B TPYIIC
«near miss» (37,2%, n=85), a cpeiu NalUeHTOK, COCTa-
BHUBILUX CJIy4al MaTEPUHCKUX CMEPTEH — Kax/iast BTO-
pas (52, 9%, n=36) (p<0,05). lons neproOepeMEHHBIX
OKazallach JOCTOBEPHO OoJiee BRICOKOI Cpenu ciydacB
C JIETaNBHBIM HCXOJOM OCEpPEeMEHHOCTH H POJIOB —
36,8% (n=25) 1o cpaBHEHMIO C TPYIIION «near miss» -
11,9% (n=27) (p<0,001).

AHanmm3 crmocoOOB poIOpa3pelIeHusT B TPYIIIC
«near miss» Mokasajn 0oJiee BRICOKYIO 4aCTOTY Kecape-
BbIX ceueHuit (n=133, 63,9%) no cpaBHEHHIO C TaKO-
BOH cpemu yMEpIIHMX JKCHIIUH, Y KOTOPBIX OIEpaTUB-
HOe pojopaszpeuieHne Bcrpedangocs B 50,0% ciyuaen
(n=34). IIpu 5TOM B rpymnme «near miss» SKCTPEHHBIX
KecapeBbIX CEYECHUIT ObLIIO JOCTOBEPHO MEHBIIIE, YEM B
TPYIINE XCHIUH C JICTATBHBIM HCXOJ0M OepeMeHHO-
CTH U POJIOB.

Kak nokasan ganpHedunii aHanus, B pe3ynbTare
BO3HUKIIIAX SKCTPEHHBIX aKYIIEPCKUX CHTyallWil yaa-
JICHHE MAaTKH «EJBa BEDKUBIIMM)» MAIlEHTKaM OBLIO
BEITTONTHEHO B 81,5% ciydaeB (n=186), dro Takxe mo-
CTOBEPHO IMPEBBINIAJI0 YAaCTOTY TAKOBBIX B TpYIIE
ymepuiux sxkeHmuH — 58,1% (n=43) (p<0,001). IIpu
9TOM THUCTEPIKTOMHSI C TPUJIATKaMK ObLia BHINOJIHEHA
OoJIbILICH MOJIOBUHE JKEHIIUH B IPYIIE «near miss»
(n=119, 63,9%), B 2 paza pexe OCyIIECTBISLTN IKCTHP-
a0 Matku 0e3 npupatkos (n=41, 22,0%). Hagsuna-
TaJTUIIHAS aMITyTallis MaTKA ObLTA BBITTOTHEHA JJOCTO-
BEpHO 0Ooyiee MEHBIIEMY KOJIHYECTBY HCCIEIyEeMbIX
(n=26, 13,9%), yeM B TpymIIe C JIETATHHBIMHU HCXOAAMH
- 67,4% (n=29) (p<0,05).

Jlunupyromee MeCTO cpely MoKa3aHuil K TucTep-
9KTOMHH CpEIM «near miss» 3aHMMallil pas3jinuHbIe
BHIBI aKymepckux KpoBoredeHundt (n=151, 81,2%).
VYjaneHue MaTKu B CBSI3U C CENTUYECKUMHU OCIIOKHE-
HUSIMU BBITTOJTHsIIOCH 18,8% marnuentkam (n=35). On-
HOHAIPABJICHHbIE TEH/ICHIIMH B MIOKa3aHUSIX K SKCTUP-
Mamnuyd MaTK{ oTMedanuch W B rpynmne MC, onHako
yIaJIeHWe MATKH, KaK WCTOYHUKA KPOBOTCUYCHUS
(69,8%, n=30) u ouara mHpekuuu (30,2% (n=13)
BCTPEYAJIOCh C JIOCTOBEPHO Oo0Jiee HU3KOW 4acTOTOM—
(p<0,05) o cpaBHEHHIO C TPYIIION «near miss» *eH-
IIVH.

CoxpaHUTh PEHPONYKTHBHBI OpPraH B TpPYIIIIE
«near miss» MaueHTOK yaaroch b y 42-x (18,4%)
u3 228 uccieayeMbIX cirydaes: B 19 ciydasx y poauib-
HUII C DKCTpareHUTaIbHOM maronoruei (45,2%) ny 23-
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x (54,8%) ¢ pa3nuuHBIME (hOpMaMH aKyIIEPCKUX KPO-
BoTeueHnit: y 12-tu (52,2%) ¢ rumo- u aTOHNIECKUMHU
MaTOYHBIMH KpoBoTeueHHsMH u y l1-tu (47,8%) c
KpoBoTeueHneM B cBs3u ¢ [IOHPIL. B rpymme xeH-
IIWH, COCTABUBIINX CIlydyal MAaTE€pPUHCKHX CMEpTeH,
ylaJleHHe MAaTK{ HE BBINOIHSIOCH JOCTOBEPHO OOJb-
mei posne mnaunueHTok - 41,9% cmydaeB (n=31)
(p<0,001).

IlepuHaTanbpHbIe IOTEPU Y )KEHIIMH, IEPEHECIINX
TSOKEJIble aKyLIepCKUE OCIO0XKHEHUsS, HO OCTAaBIIUXCS
JKUBBIMU, COCTaBIIH 26,3% (n=60), B CTPYKType KOTO-
PBIX a0coIOTHOE OOJBUIIMHCTBO OBUIO MPEICTaBICHO
aHTeHATaJIbHON rubenpio mroga. OTMEYaauch CoOmo-
cTaBUMbIe 101 HHTpaHaTtaneHbIX (MH) 1 panHuX Heo-
HatanbHEIX ToTepb (PH). B 7-Mum cmywasx HeOmaro-
MPUSATHBIE HCXOIBI JUTA TI0AA IIPOU3O0LLIH B CPOKaX OT
7 nue#t 1o 1 mecsua. CpaBHUTENBHBIN aHAIU3 IEPUHA-
TaJIbHBIX MCXOJOB IOKa3aJ AOCTOBEPHOE Ipeodiana-
Hue ciaydaeB PH rubenn HOBOpOXIeHHBIX B IpyIIIe Ma-
I[HEHTOK, COCTABUBIINX CIIy4al MaTEPHUHCKUX JI€Tallb-
HBIX Ucx0l0B (p<0,05) mpu OTCYTCTBMM OTJIMYHMH B
gactore aHTeHaTanbHbIX (AH) u UH noteps. Ciyuaen
HeoHatanbHOM rHOenn (HH) HOBOpoXAeHHBIX B
TpyIIe MaTePUHCKUX CMEPTEH He ObLI0. Y MalMeHTOK,
MEPEKUBIINX KPUTUIECKUE COCTOSHHUS OIS TAKOBBIX
Obl1a HaNMEHbIICH.

ITpu cpaBHHUTETBHOM aHANN3€ AUHAMHUKH (DaKTO-
POB aKyIIEPCKOTO U MEPUHATAIFHOTO PUCKA Y POANIIb-
HHIl C YTPaTOd pernpoxyKTUBHOH (pyHKIMH B CBS3HU C
SKCTPEHHOH ructepakromueit (1 rpymma) u narueHTox
¢ ONaronpusTHBIM HCXOJOM OEpEeMEHHOCTH M POJIOB
JUId MaTepy U 1mofa (2 rpynmna), ObUTH MOJy4YeHbl COo-
MOCTaBUMBIE PE3yNbTaThl [0 CyMMAapHOW BeJIHMYMHE
npeHaTanbHbIX (akTopoB M OamioB pucka. OOiee
qucio 6ajIoB PUCKa COCTaBISIO COOTBETCTBEHHO 201
u 134 6anna, cpenHee 9nciio (pakTOpPOB pHCKa B Iepe-
cyere Ha | MalMEHTKY COOTBETCTBEHHO 5,1+0,6 u
5,6+0,9, a B mepecyere OAILIOB HAa OJHY MALIUCHTKY CO-
oTBeTCTBeHHO 15,3+1,2 1 15,7+1,7.

K 3aBepmenuro | TpumecTpa 6epeMeHHOCTH CyM-
MapHas BeNMYMHA OanaoB pucka B 1-o#f rpymme co-
ctasnsna 105, a Bo 2-o# — B 3 pa3a mensue (36), 9to
3aKOHOMEPHO TOBJIMSIIO HA 2-KpaTHBIE pa3Indus Kak B
KoJIyecTBe (hakKTOPOB, TAK U B Cpe/IHEH BelM4MHe Oa-
0B Ha | XEHIIMHY (COOTBETCTBEHHO IO TpyIIam
2,7+0,8 u 1,5+0,4; 7,9+0,7 u 3,9+0,6). B Teuenue Il u
III TpuMecTpoB OEpeMEHHOCTH y MAaUMEHTOK 1-0¥
TpyIOBl  OTMEYalCs JaNbHEHIIMi pocT (akTopoB
pHCKa, YTO CIIOCOOCTBOBAJIO CYLIECTBEHHOMY yBEJIHYe-
HHUIO CyMMapHBbIX 3HadeHuil (co 105-tm no 254-x), a
Takxke ux cpeanero uucia (¢ 3,9+0,6 mo 5,0+0,7) u xo-
auyecTBa OAJUIOB B mnepepacyere Ha 1 >KeHIIMHY (C
7,9£0,7 no 12,1£1,8). Bo 2-oii rpynme oTMeuanach J10-
ctoBepHo 3HaumMas (p<0,001) oOpatHast HampaBieH-
HOCTh B TUHAMUKE aHAJIH3UPYEMBIX (PaKTOPOB pHCKa.
Tak, 10 uToram 3aBepuIeHUS aHTEHATAJIBHOTO MeproIa
B JIAHHOW TpymIe Ha OJHY OEPEeMEHHYIO B CpeIHEM
npuxoaunock 1,3+0,5 daxTopoB pucka, a cpemHss
cymMma OajuloB y KaXIOW >KCHIIMHBI COCTaBIsIa
2,5+0,8.

CyMMHpOBaHHME Ipe- ¥ aHTEHATAJILHBIX (PaKTOPOB
pHCKa [T0Ka3aio, 4To B 1-0# rpymie ux oodlee Koiaude-
ctBO (455) B 2,4 pasa npeBBIIIAIO TaKOBOE BO 2-0i

(193) (p<0,001), yTO OmpenesIOCH CYIIECTBEHHBIM
aHTCHATAJbHBIM MPUPOCTOM K HCXOAHO COMOCTABHU-
MBIM CyMMAapHBIM 3HAUCHHSIM IIPEHATAIbHBIX (AKTO-
poB pucka B o0enx rpymmax (201 u 134).

B 1-0if rpynme cymmapHas BeTHMYMHA WHTpaHa-
TaJbHBIX 0aJUTOB pucKa (52 Gamna) ompenensiachk pas-
BUTHEM TAKHX OCJIO)KHEHMH KaK TOPOJOBOE U3IUTUE
BOJ IIPU OTCYTCTBUU POAOBON EATEIHHOCTH B T€UCHUE
6 gacos (30,8%), aHOMaTUIMH POJOBOU ACATCIHHOCTH
(25,6%), mMaTONOTrMYECKUM IpEJIeMHHAPHBIM TEepHO-
oM (20,5%), a Takke MEKOHHAILHOH OKPacKOH OKO-
JIOTUTOTHBIX BOJ (25,6%). OT o61ero koaudyecTsa 6ai-
JI0B 110 TpymIie (292) yncio GpakTopoB prcKa M OAJIIOB
B IIepecueTe Ha | MaIMeHTKy COCTaBIUIO COOTBET-
ctBerHo 1,3+0,04 u 7,5+0,2. Bo 2-0if rpynme (c oTHO-
CUTEIHHO OJAroNPHATHBIM HCXOJO0M) CYIIECTBEHHO
Oosiee HHU3Kasg YacTOTa BCTPEYAEMOCTH aHAIU3HpYye-
MBIX HHTpaHATAIBHBIX (hakTopoB pucka (12,5%, 4,2%,
0%, 4,2%) onpezensia 3HAYUTEIBHBIC OTIUYHUSI B 00-
1eM Kosm4decTBe GpakTopoB pucka (5), CpeHUX 3Hade-
HUSIX (PaKTOPOB pHCKa, a TAKXKE B YPOBHE OAJUIOB B T1€-
pecuere Ha 1 poxenuiry (coorBercTBeHHO 0,24+0,01 1
1,540,04). 3axoHOMEpHBIMH OBUIN TaKXKe MOTyIeHHbIE
JAHHBIE O BRICOKOH YacToTe aMHHOTOMUH (25,6%), MH-
nykouun  pomoB (30,8%), OCTpod THITOKCHH IUTONA
(10,3%), SKCTpeHHBIX OMNEPATUBHBIX POJOpPA3pELIe-
X (73,1%), akymepcKux KpOBOTEUCHHUSIX B CBS3U C
MPEXIEBPEMEHHON OTCIIONKON HOpManbHO Paclojio-
YKCHHOM T1aneHTHI (64,1%), aTonnn mMatku (25,6%), a
TaK)Ke€ B CBA3U C 3aJCPKKOU B IOJOCTU MATKHU 4acTeu
rwianeHTsl (10,3%). braronpuaTHeIME HUCXonabl Oepe-
MEHHOCTH JUIA TU10]1a B 1-0# rpymme oka3aiuch JHUIIb B
38,9% caydaeB. B cTpykType nmepuHaTanbHBIX MOTEPh
npeoOranany ciay4and aHTeHaTaIbHOM rubenu (46,7%),
paHHUe HeoHaTallbHbIe TOTepH cocTapisiiu 33,3%, uH-
TpaHaTanbHbele - 20,0%. [lepeBox HOBOPOXKIEHHBIX B
peaHUMAIIOHHOE OTAeNeHue moTpeboBanock 23,1%, B
CBsI3M C nepuHaTanbHeIM nopaxenueMm LITHC (15,4%),
aciupanuoHHBIM cuHIpoMoM (12,8%) m cuHApOMOM
JbIXaTeIbHbIX paccTpoiicTs (10,3%).

Bo 2-oii rpynme 1o MalueHToK ¢ JTOHOUIEHHON
6epemMeHHOCTRIO cocTaBmsia 95,8% (B 1 rpymme —
53,9%) (p<0,05), pogamu uepe3 eCTECTBEHHBIE POJIO-
BbIe IIyTH OepeMEeHHOCTH 3aBepumiack y 83,3% sxeH-
mH (B 1 rpynme y 33,3%) (p<0,05), mnanoBsie onepa-
THUBHBIE POJOpa3penieHnss ObUIM BHITOJNHEHBI 16,6%
nanneHTok (p<0,05), SKCTPEeHHBIX KecapeBhIX CeUCHNUH
He ObU10. Pa3phIBBI MPOMEKHOCTH OTMEYAIHCH B 3,3%
Clly4aeB, pa3pbIBbI Mk MaTku — B 12,5%. ITocnepo-
JIOBBIC BOCHAJIHUTENbHBIE 3a00JIeBaHUSI BCTPEYAIHCH
JIUIIG Y OTHOW manueHTk (4,2%). briaronpusitHeie uc-
XOJIBI JUIA TUT0/1a OTMEYeHBI B 95,8% ciyuaes (p<0,05),
91,6% HOBOPOXKICHHBIX POIUINCH TOHOIICHHBIMH. B
CBSI3U C CHHAPOMOM JIBIXaTEIBHBIX paccTpoicTs 4,2%
HEIOHOIICHHBIX HOBOPOJXKICHHBIX OBIIH IIEPEBEICHBI B
peaHnMAaIIOHHOE OT/AEICHNUE.

Wrak, nuHamuka (pakTOPOB PHUCKa B UCXOIHO CO-
MTOCTaBUMBIX IPYIIIaX MO CpeIHEeH BeITHINHE OaJUIOB B
nepecyere Ha OJHY MAIMEHTKY [0 aHAMHECTUYECKUM
JaHHBIM, OKa3aJach pa3HOHANPABICHHON 10 Mepe yBe-
JIMYEHUS CPOKOB OepeMeHHOCTH. B rpymme «near miss»
MALMEHTOK OTMEYAJICs POCT CPEAHUX 3HAaUCHHH 0asIoB
B 2,3 pa3a, B TO BpeMs KaK B IPYIIE ¢ OTHOCUTEIBHO



34 Norwegian Journal of development of the International Science No 7/2017

OGIaronpuATHBIM HCXOJOM HMX CPEAHHE 3HAYCHUS CO-
KkpaTwimch B 3,1 paza. Poct uucna gpakropos pucka oe-
PEMEHHOCTH K MOMEHTY DPOJOpa3pelicHUs] B TPYIIe
«efBa HE YMEPIIUX) IMAIMEHTOK COMPOBOKIAJICS HH-
TpaHaTaJIbHBIM IIPUPOCTOM (aKTOPOB PUCKA, KOTOPBII
B JJAHHOW Trpymiie coctaBui 7,5+1,2 Gamra, a B TpyIe
¢ OnaronpusaTHEIM ucxonoM — 1,5+0,7 6amios. [Ipun-
[UIMUAIbHbBIE OTIUYUS 110 YacTOTe OJIaronoIyyHbIX HC-
XO/0B OEPEMEHHOCTH W POAOB Ul MaTepH U ILIONA
(95,8% mnpotuB 38,9%), MOMIEPKUBAIIU POJIb CTpaTe-
THH HETIPEPBIBHOTO MOHUTOPHUHTA OEPEMEHHOCTH B PO-
JIOB TIpY BEJCHUU MAIMEHTOK IPYIIBI pUCKa, KaK Ha
amMOyJTaTOPHOM 3Talle, Tak ¥ B yCIOBHUAX aKyIIEPCKOTO
CTaIoHapA.

Oocy:xaenmue.

ITpn u3ydeHnn KadecTBa POJOBCIIOMOKCHHUS OT-
MPaBHOM TOYKOH TPaJUIIMOHHO CIATAETCS YPOBEHb Ma-
TepUHCKOM cMmepTHOCTH. He Tpebyer mokas3arenbcrs,
YTO JIETAIbHBIM HCX0J] — CaMoe Tparudeckoe, 4eM Mo-
JKET 3aBEPILUTHCS OEpEMEHHOCTh, M U3y4YeHHEe 00CTOs-
TEJBCTB, MPUBEANINX K CMEPTH MaTepH, II03BOJISET BbI-
SIBUTH HE TOJILKO KIIMHUYECKUE TIPOOJIEMBI, HO U YIIPaB-
JsieMble (pakTOpbl Ha JTane OpraHu3allid OKa3aHHs
MEIUIMHCKON IIOMOIIH B KOHKPETHOM pernone. Otaen
Penponykrusnoro 3nopossst BO3 B 2009 rony npen-
JIOXKWJI CIIeNIaTh HHCTPYMEHTOM YCIICITHOTO KOHTPOJIS
Ka4yecTBa JEATEIPHOCTH CIYXOBl OXpaHbl MaTepHH-
CKOT'O 37I0POBBsI HCCIIEIOBAHHE CIIydaeB «near miss» B
pe3ysbTate TSHKENBIX aKylIepcKuX ocnoxHeHui [7]. C
TeX MOp M3yYEHHUE YTPOXKAIOUIUX >KU3HU COCTOSHHUN B
nepuo; 0epeMeHHOCTH, POJIOB MM B IMOCIEPOJOBOM
Mepuojie BO BCEX CTpaHaX paccMaTpHBAETCs KakK BO3-
MOKHOCTh 3(PPEKTUBHOTO MOHHTOPHUHTA CIIY:KOBI PO-
JIOBCIIOMO>KEHUSI, albTepPHATHBA U JIONIOJHEHNE K U3Y-
yeruto npodaemsr MC [1;2;3;5;8].

[IpencraBneHHEIH B paboTe CPAaBHUTEIBHBINA KITH-
HHUKO-CTaTUCTUYECKUH aHAIN3 «near miss» poIriIbHAL]
B OTJIMYHE OT MaTePUHCKUX CMEPTEil BBIIBIII HHOM HO-
30JIOTHYECKUI CIIEKTP OCHOBHBIX JMAarHO30B: B YacT-
HOCTH TIpeoOiaziaHue MPesKIaMICHi W SKCTparcHu-
TaJIbHBIX 3a00JIEBaHUI NMPHU CYIIECTBEHHO Ooiee HU3-
KOI1 1oyi Hanboutee TKENBbIX aKyIIepPCKUX COCTOSHUM
(cencuca, akyIepcKkux dMOOIHUH, OCIOKHEHHUH aHeCcTe-
3HH).

[Ipu ompeneneHHOM CXOACTBE BO3PACTHOTO JTHa-
[1a30Ha, MOKa3aHUM JJIs SKCTUpNALUi MaTKU B IPyIIeE
MAaMeHTOK «near miss» oTMe4YeHa CTaTHCTHYEeCKH 00-
Jiee BBICOKAs YACTOTa PaHHEH MOCTAHOBKHU Ha y4eT 10
OEepeMEeHHOCTH, CBOEBPEMEHHOTO NPHUMEHEHHs Hepa-
JUKAJIBHBIX METOA0B IeMOCTa3a WIH yCTPAaHEHMS MC-
TOYHHKA KPOBOTEUEHHS M o4yara MH(EKIMH, IITaHOBBIX
ONEPATUBHBIX POAOPA3PEIIECHUH, JOCTOBEPHO MEHb-
ras 0N epBoOepeMEeHHbBIX U IIEPBOPOISIINX, OoJiee
HHU3Kasi 4acTOTa SKCTPEHHBIX KECApEBBIX CEYCHUH IO
CPaBHEHHIO CO CITy4asMU MaTEPUHCKUX CMEPTEH.

Cremyer OTMETHTH, YTO CBOEBPEMEHHAs IOCTa-
HOBKa OEpPEeMEHHBIX Ha yYeT B JKEHCKYIO KOHCYJbTa-
IIUIO ¥ IOCTaTOYHAsA KPATHOCTH €€ MOCEUICHNUS, B psae
Cily4aeB He IpeNOTBpaIaeT AeeKTbl aMOyIaTOPHOTO
U FOCHUTANBHOTO ATANOB OKA3aHUS MEIULIMHCKON Mo-
MoIIY. 3HAYUMBIH POCT YMCIIa aHTEHATAIBHBIX (haKTO-
POB PHCKAa K MOMEHTY POJOPa3pEIICHUs, BLIIBICHHBIN

B IPYMIIE «near miss» ManueHTOK, MOKET paccMaTpH-
BaThCsl B KaYECTBE MPOTHOCTUYECKOTO MapKepa Aajb-
HEWIIEro WHTPAHATAJIBHOTO IIPHPOCTa  (PaKTOPOB
pHCKa, pa3BUTHSA HEONArOMPHATHBIX HCXOJOB IS
IUTOJIa, BBICOKOTO pPHCKa IOTEPU PETPOAYKTUBHOM
¢byHKIHN.

Macmitalpl citydaeB «near miss» CYIIECTBEHHO
MIPEBBIIIAIOT YUCIIO JIETAIbHBIX HCXOJOB, a 110 Xapak-
Tepy MOBPEXKACHUI CPaBHUMBI C TAKOBBIMU B CITydasix
HACTYNMBIIEH MAaTEPUHCKOM cMepTH. Penpomykrus-
HBbI€ TMOTEPH, COMPOBOXKAAIOLINE KPUTUUECKHE aKy-
LIEPCKHUE COCTOSIHMSL, OCTAIOTCS BaKHEUIIEH IPUYUHON
MpHOOPETEHHON «MaTepUHCKOH 3a00JIeBaeMOCTH,
TICUXOJIOTHYECKUX Tpo01eM, PopMUPYIOMINX BEICOKUI
YPOBEHb TPEBOXKHOCTH, COLMAIBHON Je3amamnTaliid,
KOTOpBIE OTPA)KAaIOT HEPEIICHHBIE BOIIPOCHI peadHin-
Taluy NAUEHTOK, IEPEHECITNX KPUTHIECKUE aKyIIep-
CKHE COCTOSIHMS M, TaK Ha3bIBAEMOT'O MX «TyMaHHOTO
OyayIero.

CucteMaTHueCKUi aHAIN3 CIy4aeB «near miss»
POAWIIbHULL, JOCTYHHBIX IJII UCCJICAOBAaHUA, a TAKKC
BO3MOXHOCTb MHTECPBLIOMPOBAHUSA MMAITUCHTOK, OCTaB-
1OUXCA B )KUBBIX, HO MOJTYUYUBIINX TH)KéJ'IyIO MaTepuH-
CKYIO 3200JIEBaEMOCTh, MOTYT OBITH HallPaBJICHBI, B KO-
HEYHOM cuéTe, Ha CHIDKCHHE MATECPHHCKOW CMEPTHO-
CTH ¥ BOCCTAHOBJICHHE PETIPOLYKTUBHOTO MOTCHIIHAIA
B PETUOHE.
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AHHOTALMSA

IToxa3aH MO3UTUBHBIN OIBIT UCIIOJIB30BaHUS IIpenapaTa bertapruy, B cocTaB KOTOPOro BXoAsT L-apruHuH u
OeTauH, PH JIEYCHUH IPEKTUIBHON TUCHYHKINHU y 26 MYXKYUH ¢ N30BITOYHON Maccoil Tena, THIEPTOHUYECKOI
0OJIe3HBI0 U TUIIEpPXOJIECTEpUHEMHEH. B cilydasx mpuMeHeHHs Tpernapara OTMEYaeTCs MOJTHAs HOPMaIU3alus
spexTunbHON GyHKINH y 30,8% OG0IBpHBIX Ha ()OHE CHIKEHUS YPOBHEH MEUeHOYHBIX TPAaHCAMUHA3, XOJIeCTepUHA
1 T'OMOIIUCTCHUHA B KPOBU U YBCIIMYCHU S BEJIMYUH TECTOCTECPOH-ICTPAANOJIOBOTO COOTHOLICHHA.

Abstract

Shown the positive experience of using the drug Betargin, which is composed of L-arginine and betaine in
the treatment of erectile dysfunction in 26 men with overweight, hypertension and hypercholesterolemia. In cases
where the drug showed a complete normalization of erectile function in 30.8% of patients on the background of
reducing levels of hepatic transaminases, cholesterol and homocysteine in the blood and increase quantities of
testosterone-estradiol ratio.

KuroueBble ciioBa: 6eTapmH, TOMOIMCTEUH, SPEKTUIIbHAA JII/IC(I)yHKHI/Iﬂ, TICYCHOYHBIC TPaHCAMHWHA3bI, TC-
CTOCTCPOH-OCTPAAUOJIOBOC COOTHOMICHUE, XOJIECCTECPUH.

Keywords: Betargin, homocysteine, erectile dysfunction, hepatic transaminase, testosterone-estradiol ratio,
cholesterol.

[on spexktmnbHo nuchyukuuei (O/]) nonnmaror  mapTHEepoB dpekiuro [1]. [To JaHHBIM HEKOTOPBIX aBTO-
HECIOCOOHOCTh MYXXUHMHBI JIOCTUraTh U MOJICPKUBATh  POB CUUTAeTCs, yTo OT D/I cTpagaer npuoOIn3uTEIbHO
JOCTaTOYHYIO JJIsl CeKCyaslbHOro ynoBierBopeHust  30% MyX4MH CEKCyalbHO aKTMBHOTO BO3pacTa, a B

rpynne myxk4uH 40-70 net ona gocruraer 52% [2, 3].



36 Norwegian Journal of development of the International Science No 7/2017

®dakropoB pucka (opmupoBanus IJ] mocraTodHO
MHOTO. DTO, IPEKAE BCETO, PASIHIHBIC XPOHUIECCKUE
3a0oNeBaHMsA: CcaxapHBI TuabeT, CepAeYHO-COCYIH-
CTasi MATOJIOTHSL, TIOYCYHAs ¥ IEYCHOYHAsl HEAOCTAaTO-
HOCTb, THIIOTOHAIM3M, THIEPIPOIAKTHHEMUSI, THIIEP-
W TUTIOTHpe03, oxxupenue [1, 3, 4].

W3BecTHO, YTO OCHOBHBIM BEIECTBOM, BIIHSIO-
MM Ha KPOBOTOK B IIOJIOBOM UJICHE, SIBJISIETCS] OKCH
azora (NO), cHmxeHue BbIpaOOTKH KOTOPOTO DHIOTE-
JMANTBHBIMH KJIETKaMU NPUBOJUT K pa3BuThio D] Kak
(hyHKIIMOHAJIBHOTO, TAaK U OPraHMYECKOTO MPOHCXOXK-
nerus [5]. Ilpoxoas yepe3 miuasMaTUYeCKyl0 MeM-
Opany xierku, NO BcTynaet Bo B3auMoIeiiCTBHE C TY-
AHWJIATIMKIA30H, BBI3bIBAsI KOH()OPMALMOHHBIE H3Me-
HEHUSI MOJICKYJNBI, TMPHUBOMSAIINE K MOBBIIICHUIO €&
aKTHBHOCTH. KOHEUHBIM NMPOLYKTOM JaHHOTO B3aNMO-
JEUCTBHSA SBILIETCS IMKIMYECKUH T'yaHHHMOHO(ochaT
(I'™M®). Kymymsimus ul M® npuBoIuT K paxy BHYT-
PHKJIETOYHBIX COOBITUH, B pe3yJIbTaTe KOTOPBIX IPOUC-
XOJIUT pacciabiieHue TIJIaJKOMBIIIEYHBIX 3JIEMEHTOB
KaBEpPHO3HBIX TN M BO3HUKAET 3peKius [6].

B HacTosimee BpeMs CUMTaeTcs, 4TO HAOTEIH-
anbpHble HapyeHus BeipadoTku NO, 1o kakoi Obl mpu-
YMHE OHM HE BO3HHKAJH, SBILOTCS MEPBONPHINHON
HapyIIeHUs apTepHaIbHOTO KPOBOTOKA IIOJIOBOTO
yieHa. [Toatomy Mexay nouarusamu D] u «dHg0TENH-
anpHasg JUCOYHKIMS» HEOOXOIMMO CTAaBUTh 3HAK pa-
BEeHCTBa [2, 4, 5].

OcuoBHbM noHOpOoM NO sBnsercs L-aprunnn. B
¢usnonornueckux ycnoBusax cuHre3 NO wn3  L-
apruHUHA MPOMCXOAUT ¢ noMolbio dhepmertoB NO-
cuntetas [7]. Kpome toro, L-aprunun o0nanaer aHTH-
OKCHJIaHTHBIM, JI€3UHTOKCHUKAIIMOHHBIM, MeMOpaHo-
cTabmm3upyromumM feiicteueM. OH CTUMYJIHPYET CeK-
penuio MHCYNWHA, TII0KAaroHa, COMAaTOPOIHHA, NPO-
naktuHa [8]. TlocpencTBoM — BHYTPHUKJIETOYHOI'O
ul M®-curnansHOTO TyTH L-apruHuH BimseT Ha cTe-
pousiorexes B kieTkax Jleiaura [9].

ApruHUH CTIOCOOCTBYET NPEBPALICHUIO aMMHaKa
B MOYEBHHY, CBSA3bIBAET TOKCHYECKHE HOHBI aMMOHUS,
KOTOpBIe 00pa3yroTCs IpU KaTtabonm3Me OeIKOB B ITe-
gyenu [10]. Tepanus L-apruHuHOM HOBBIIIAET YacTOTY
HOpMaJTM3aliy MeYeHOYHBIX TPaHCAMHMHA3 y OecTuIof-
HBIX MYXXYHH, YTO acCOLMHMPOBAHO CO CHW)XEHHEM
YPOBHSI CEKCCTEPOHU/ICBA3BIBAIOIIETO IIIOOYINHA, BO3-
pacTaHHeM BeJIMYHH WHAEKca CBOOOIHOTO aHIpOreHa
Y TECTOCTEPOH-ICTPATUOIOBOrO cooTHOLEHUs [9, 11].
Heob6xoaumo Taxxe NOMHHTB, 4TO L-aprunuH cam 1o
ce0e TIOJIOKUTENFHO BIMSAET Ha OSHIOTSIUAIBHYIO
¢dynkipo. O6 3TOM CBUJIETENBCTBYET CHI)KEHHE YPOB-
Hel sHpoTenuHa-1 u romonuctenHa (') - mapkepos
SHJIOTENTUATIBHOW TUCHYHKINH, a TaKXKe YIIydIIeHHE
TeMOJIMHAMHKH B COCYJ[ax SMYHUKOB MpH Tepanun L-
apTUHUHOM J>KeHIMH ¢ Oecrutoawem [12]. TlosTomy
MPaBOMEPHBIM SIBJSIETCSI MHEHHE, YTO OJJHAM M3 BO3-
MOJXHBIX ITyTell YCTpaHEHHE O>HIOTEIHAIBHOU MIHC-
¢bynkuun sBisiercst ycunenue cuHte3a NO u3 L-
apruamHa [13].

B cBOE Bpemst OBbUIO yCTaHOBIICHO, YTO Y MY>KUYNH
¢ O/l cymectByeT neduunT L-apruHiHa B IeHHAILHON
KPOBH KaK B COCTOSIHUH ITOKOSI, TaK U TOCJIE CEKCYyallb-
HoW ctumyssinmu [1]. [TosToMy Ha3HaYeHHE OOJIBHBIM

¢ DOJ] L-apruanHa B TeYeHHE IIECTH HEIENb CIIOC00-
CTBOBAJIO YJIYYIICHUIO 3PEKIHH B CPAaBHCHUH C IALH-
eHTaMU, MmoTyJaBmuMH 1miane6o [14]. Kpome Toro, B
nccnenoBanmiax [oprnuauenko WM. Opio ycraHOB-
JIEHO, 4YTO MOHOTepamusi L-apruHWHOM, KOTODBIH
Ha3HayaJjcs 0 TpU 'pamMMa B CyTKU B TeueHue 30 qHei,
CII0COOCTBOBAJIO MTOJIOKUTEIHLHOMY BIIMSIHUIO Ha BBIpa-
JKCHHOCTB JPEKIHi y 00bHBIX ¢ D], 00ycIIOBICHHOMN
HaJIMYUEM SHAOTeNnanbHON auchyHkimu. [Ipu sTom
yIy4Ilaguch MOKa3aTelnd I'eMOAMHAMHMKH B IIOJIOBOM
yieHe [5].

Ha ¢yHKIMOHANBEHOE COCTOSIHUE NIEYEHU U DHIO-
TeJINATbHYIO (PYHKINIO MTOJIOKUTENBHOE BIMSHUE OKa-
3pIBaeT u O6eranH. OH MPensITCTBYeT HAKOIUICHHIO JIH-
MTUI0B B [IEYCHU, CHIKAET ypoBeHb xosecteprHa (XC),
TPUTIHLEPUIOB, TUIONPOTEUIOB HU3KOH  IIIOTHO-
CTH, TIOBBIIIAET YPOBEHb JHMIIONPOTEHIOB BBICOKOI
miotHocTH [10]. JlomoHUTENbPHOE HAa3HAYCHHUE OeTa-
MHA WIH eT0 MPeIIeCTBeHHNKA XOJIHUHA MOBBIIIACT aK-
TUBHOCTh O€TaMH3aBUCHMOTO IyTH PEMETEIUPOBAHUS
I'Tl, yTo crmocoOCTBYeT YMEHBIIEHUIO €r0 YpOBHS B
KPOBH U COOTBETCTBEHHO MPEMATCTBYET CHIDKEHHUIO
npoaykmuu NO [15,16].

YunThIBast BCe BBINIE CKa3aHHOE, ONPENCICHHBIN
MHTEPEC NPEICTABISIET U3yUCHUE BIUSHASI HA COCTOS-
HHUE SPEKTHIBHONH (YHKIIMH KOMIUIEKCHOTO TPUMEHE-
Hust L-apruauHa n 6etanHa y My4auH ¢ O] ¥ BBIACHE-
HUIO, KaK 3TO COMPSDKEHO ¢ U3MEHEHNEM (PaKTOPOB, KO-
TOpBIE MOTYT BJIMSATH Ha COCTOSIHUE 3HAOTEIHAIBLHOMN
(GYHKIHMHY U 3peKuuii, a UMEHHO YPOBHH aHIpOTeHH3a-
n, XC u I'T] B xpoBw [1, 4, 15]. 310 1 cTano nensio
HAIIIETO UCCIIEIOBAHMUS.

MATEPUAJIBI 1 METO/bI

[Mox HamuM HAOJIO/IEHHEM HAXOUIIHCh 26 MYK-
4yuH B Bo3pacte 24-43 ner (35,5 + 1,0 net), y KOTOphIX
Ha OCHOBaHMH M3YUEHUs )Kano0, a TakKe aHaInu3a pe-
3yJIbTAaTOB, TIIONYYEHHBIX C IOMOIIBIO OIPOCHUKA
MUDD-5 [17] 6611 yeraHoBNeH nuarHo3 D/1. B rpymmmy
HCCIEeyeMbIX NMAllMeHTOB ObUIN BKIIOYEHBI MY>KINHBI
¢ M30BITOYHON Maccoi Texa M oxupeHueM | cremeHw,
THIIEPTOHUYECKOH  OOJIe3HBIO, THIIEPXOJIeCTepHUHE-
muel. Bcem oGcnenyeMbIM 10 M HOCiIe TPUMEHEHUS
komiuiekca L-aprununa u 6eranna (npenapat «berap-
ruHy, @apmaruc, OpaHius) NPOBOAUIOCH U3YUCHHE
ypoBHe# Tectoctepona (T), actpaauona (Ez) u I'L] um-
MyHO(EpPMEHTHBIM METOIIOM, a TaKXe KOHIICHTPALIUU
XC B KpoBH, HcIoIb3yst Habops! «Craiin JIab». Mero-
nom Paiitmana-®peHkens ObUIM HCCIeI0BaHBI TOKa3a-
Tenu (QyHKIUH NeYSHN, UMEIOIIHE CYIIECTBEHHOE 3Ha-
yenwne Juist oomena T [4, 11] — akTHBHOCTH alTaHUHAMH-
HotpaHcepassl (AJIT) u acmapraramMmuHOTpacdepasbl
(ACT). AnanornuHo ObutH 0OcieioBanbl 15 mpakTu-
YEeCKH 3[I0POBBIX MYXXUYHH TOTO K€ BO3pacTa.

Beraprun ObuUT peKOMEHJI0BaH MyX4nHaMm ¢ O]
mo | ammyne 3 pasa B CyTKH Ha MPOTSDKEHUH MecAla.
Opna ammyna (10 mir) comepxut 1 rpamm L-aprunusa,
1 rpamm OetamHa 1 noHsI IUTpata [10].

CraTtuctudeckyro 00pabOTKy IMONyYeHHBIX TaH-
HBIX NPOBOAMIM C MOMOIIBIO CTAaHJAPTHOIO IMaKeTa
npukIagHeIx nporpamm Statistica 6,0 (StatSoft Inc.) ¢
ucnonb3oBanueM kputepus CThIoJEHTa M MeTona 2.
JlanHble Tpe/IcTaBIeHbl KaK CpeAHee U OmMOKa cpea-
nero (X £ Sx).
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PE3VJIbTATBI U X OBCYXJIEHUE
HccrenoBanue 3peKTHIBHON (YHKIHH C MTOMO-
mpio onpocarnka MUD®-5 BELSIBIIIO y OONBITMHCTBA
MyxuanH ]| nerkoit crenenn (65,4%), a y 34,6% Ha-
OmoneHnit ObuTa ycTaHOBIeHA D/ cpemHel cTemeHu.

[Ipu 3TOM ypOBHHM NEYEHOUHBIX TpaHcamuHa3, XC u
'l y oGcrmexyeMbIX HannueHTOB OBLINM JOCTOBEPHO
BBIIIIE OTHOCUTEIBHO MOKA3aTeNIeH Y JIUL KOHTPOJIbHOU
Tpymnbl Ha pOHE CHIKEHHBIX CPEAHUX 3HAYCHUH ypo-
BHA T u BenmmuuH T/Ez-cooTHOMmenus (Tabi. 1).

Tab6muma 1
JlnHaMuKa u3yvaemMbIX MoKa3arTesieii noj BjiussHueM Tepanuu beraprunom
Bonbhsie ¢ O/], [IpaxkTnaeckn
TToka3arens n=26 3II0POBEIC,
Jlo Tepanuu ITocne Tepanuu n=15

MUDD-5, 6an 16,7 + 0,4%* 19,2 £ 0,5%/** 242+0.2
T, uMOIB/1 15,1 £0,5% 15,5+ 0,4* 18,5+0,9

E,, amoins/1 0,21 +0,01* 0,18 £0,01** 0,16 £0,01

T/E», yc.en. 729+ 2,1% 84,9 £ 2,8*/** 1143+53
AJIT, EIl/n 42,1 £2,3% 36,8 & 1,3%/** 31,7+1,6
ACT, El/n 43,7 +£2,0* 38,4 + 1,4%/** 32,8+ 1,5
XC, MMOJIB/IT 5,9+0,2* 4,8+0,1%* 4,6+0,1
I'Ll, MKMOJIB/TT 14,1 £0,5* 12,7 £ 0,4%/** 10,2+ 0,6

[Mpumeuanue: * - p < 0,05 OTHOCHTENIFHO MOKa3aTeNeil y MPAKTHYECKU 310POBBIX;

** - p < 0,05 oTHOCUTENBHO MOKA3aTes e 10 Tepanuu

HeobxonmuMo oTMeTUTh, YTO Yy MAIUEHTOB HE
OBUTO KIMHIYECKUX TPHU3HAKOB TurmoroHaamsma. On-
Hako, ¥ 19,2% i1 ObLT BBISBICH aHAPOTCHOACHHUITUT
¢ KoneOaHMAMH BeIWYMH T B mpeneiax «IorpaHmd-
Horo ypoBHs» ot 10,4 1o 11,3 umons/a [18].

[Mocne 3aBepuicHUS JEYCHUS CPEIHUC 3HAYCHHUS
MUD®-5 n1ocToBEpHO BHIPOCIH, XOTS OHU U HE JO-
CTUTJIU CPEAHUX BENUYUH KOHTpoJs. OgHako, y 30,8%

MY>KYMH HacTyNHJIa MOJIHAs HOPMAaIU3alus dPEeKTHIIb-
HoW QyHkumu. Ilpm 3TOM OIlEHKA YacTOTBI COOTBET-
cTBUs HOpMeE BeluuuH MUDD-5 mMeTonoM ¥ nokasan
CYIIECTBEHHOE €€ BO3pacTaHme Tocie yedenns (x2 =
7,24; P <0,01) (muarpamma 1).

Huarpamma 1
YacToTa HOPpMAIN3ALUH IPeKTHIbHON (pyHKIMHU nocae npuMeHeHus: Berapruna (%)
70
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0 .
[0 Tepanuu nocne Tepanuu
M Hopma 3/, Nerkon creneHu M 54 cpefHel cTeneHn

Heo0x01uM0 OTMETHTB, YTO MOJIOXKUTEIbHAS TH-
Hamuka BennanH MUD®D-5 Obina He TOJBKO Yy JIHUIL C
HOpManu3alued JpPeKTHWIbHOH (YHKIUH, HO U Yy
OCTaJIbHBIX MALIMEHTOB B MPOLIECCE TEPAIUHU.

[Tocne 3aBepuieHUS J€USHHS CPEIHNE BEITUUNHBI
ypoBHs T B kpoBu He Bo3pacTanu. B 1o sxe Bpems npo-
HCXOJUJIO CYILIECTBEHHOE YBEIMUCHHIE CPEAHNX 3HaUe-
nuii T/Ez-cooTHOoUIeHUst HEe ()OHE YMEHBIICHHS CPEa-
nux BesmuuH E; (P < 0,05). 311 n3meneHus Obum ac-
COLIMMPOBAHBI C JOCTOBEPHBIM CHUKEHUEM CPEIHUX
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BenmurH AJIT u ACT, 4To cBHAETENBCTBYET O TOJIO-
JKUTEIILHOM BJIMSIHUH Mpernapara Ha (pyHKIHUIO eUeHH.
[o-BUIUMOMY, 3THM MOXXHO OOBSCHHTH YIIy4IlICHHUE
obmena T B me4YeHH, YTO MPHUBOAWIIO K BO3PACTAHHIO

BenruuH T/E; i ypoBHS OTHOCHTEIIEHOW aHAPOTCHH-
3ammu [4] (quarpamma 2). B cBoro ouepens onTuMab-
HBI YPOBEHb aHAPOTEH-ICTPOTEHHOTO OanaHca MMeeT
BaXHOE 3HAYCHHUE JJIS1 OCYIIECTBIICHHUS TIOJIOBOH (PyHK-
uu [19].

Huarpamma 2

CooTHolIeHnE TECTOCTCPOH-ICTPAAMNOJI U YPOBHHU TPAHCAMMUHA3 10 U IOCJIC TEPAIIUN BeTaerHOM
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[l COOTHOLLUEeHUEe TeCTOCTePOH-ECTPaAMNON, YC. en,.

ANT, EQ/N B ACT, EQ/n

[locne Tepanwu CYIIECTBEHHO YMEHBIIHIHNCH
cpennue 3HaueHus: koHueHtpauuun XC u 'Ll B kpoBu.
IIpu 5TOM OBLTa yCTaHOBJIICHA HOPMATTU3AIHS CPEITHIX
BenmurH ypoBHA XC. [TonoxxurensHas JTUHaAMUKa OHO-
XUMHMUYECKHUX TMOKa3aresei sSBIAETCsS NPEeIOChUIKON K
VIIYUYIICHUIO DHIOTCIHANBHON (YHKIMH, TaK Kak
JUCITUTIAJIEMUS. W TUTIEPTOMOIIUCTEMHEMUS SIBIISIOTCS
(hakTopamu, KOTOpBIE COCOOHBI YMEHBLIUTH 00pa3o0-
BaHue B dHAoTenuanbHbIX Kietkax NO [15]. Cumxke-
Hue ypoBHs XC MOXeT ObITh 00YCIOBICHO KaK YBEJIU-
YEHHEM YPOBHS OTHOCHUTEILHOW aHAPOTCHU3AINH, TaK

U TIOJIOKUTENFHBIM BIMsSHUEM berapruHa Ha JWATUI-
Heid ooMeH [10, 20]. Ymensmenune '] B kxpoBu, B03-
MOJKHO, SIBIISICTCS CJIICACTBHUEM YCHJICHUS OCTaWmH3aBH-
CHMOTO ITyTH €T0 PEMETIIINPOBAHMUS, 2 TAKKE TOMOIIH-
cTerHnoHmwkKanmm 3¢dexrom aprununa [10, 12, 16].

HecmoTps Ha To, 9TO MOCTE JEUCHNS CPEAHNE Be-
nmuunabl T/Ez-cootnomienus, ypoueir AJIT, ACT u
I'L] B kpoBU HE AOCTUTAIH MTOKAa3aTeael KOHTPOJIA, Ya-
CTOTa UX COOTBETCTBHUS HOPME JOCTOBEPHO BO3pacTajia
(Tabn.2).

Tabmuma 2

YacToTa COOTBETCTBHUSI HOPME TECTOCTEPOH-ICTPATNOIOBOI0 KO3 (PULHEHTA, TeYeHOUHBIX TPAHCAMHMHA3,
YPOBHE#i X0J1eCTEPMHA H TOMOLMCTENMHA B KPOBH 10 M NOCJ/I€ JIeYeHHs Y 00c/Ie1yeMbIX NALNEHTOB

Jlo nevenus, n = 26 Tlocne neuenwust, N =26 Cratncriiecknii nokasa-
IToxa3arens TEIb
n % n % ¥ P

T/E», yc.en. 4 15,4 12 46,2 4,42 < 0,05

AJIT, E[l/n 11 42,3 19 73,1 3,86 < 0,05

ACT, Ell/n 13 53,8 21 80,8 4,16 < 0,05
XC, MMOJIB/1T 12 46,2 20 76,9 3,98 < 0,05
I'l, MKMOJIB/TT 14 53,8 22 84,6 4,42 < 0,05

DTO CBHUIETENHCTBYET O CYLIECTBEHHOM IOJIOXKH-
TeNbHOM BIUSHUM berapruHa Ha (HyHKIHMIO TEYEHH,
obmen XC, I'll u T (quarpamma 3).
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Huarpamma 3

JunamMuka pe3yabTaTroB onpocHnka MUI®D-5, ypoBHeii TecTocTepoHa, TOMOLMCTENHA U X0JeCTepHHA B
KPOBH 10 U nocJje Jieuenus beraprunom
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AHHOTAIHUSA

B craTtbe npuBOASATCS pe3yabTaThl H3YUSHHST 0COOCHHOCTEH HapyIIeHHH IIEHTPaIbHOM, IiepeOpabHOil U 11e-
pudeprnyeckoil reMOMHAMIKY y YYaCTHUKOB JMKBHAALMH TOCIEICTBUI aBapuy Ha UepHOOBUILCKON aTOMHOM
3NEKTPOCTAHINH, OOJBHBIX C MYJIbTH(OKAIBHBIM aTEPOCKIEPO30M.

Abstract

The article presents the results of studying the peculiarities of central, cerebral and peripheral hemodynamics
disorders in participants of the liquidation of consequences of the Chernobyl nuclear power plant accident, patients

with multifocal atherosclerosis.

KiroueBble c10Ba: MyIpTH(OKAIBHBIN aTEPOCKIEPO3, YIaCTHHKH JINKBHIAINH aBapuu Ha YepHOOBUIECKOI
3JIEKTPOCTAHIINY, TEMOIMHAMUKA [IEHTpalibHas, iepedpanbHast, nepudeprdeckas.
Keywords: multifocal atherosclerosis, participants in the liquidation of the accident at the Chernobyl power

station, hemodynamics central, cerebral, peripheral.

AkTyanbHocTh mpodiaemblr. 11 uepes 30 ner
nocsie aBapu Ha YepHOOBUILCKON aTOMHOM 3JIEKTPO-
cranimu (HADC) npobiiema COBEpIIEHCTBOBAHUS JIe-

YeHUss U peabmimTanuu OOJBHBIX, KOTOpbIE NPUHHU-
MalM YydacTHe B JMKBUJALMM €€ IOCIEACTBUI
(YJITTA), ocraercst akTyalbHOM M COLMAIBHO 3HAYH-
moii [1, 3-10; 8, 50-54].
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I'maBHO#t oco6ernOCTRIO cocTostHUS YIIITA sBISI-
eTcsl HaJNdue y HHUX MOJMHO30JIOTHYHOCTH (KOMOp-
OMIHOCTH) 3a00JIeBaHU, OCOOCHHOCTH TCHXOJIOTHYe-
CKOTO CTaTyca, [UINTEIFHOE MIPOrpeCcCHpyIomIee Teue-
HHUE 3a00JICBaHMH, YTO MPEIOTPEACTIECT CIOKHOCTH B
BEIOOpE ONTHMANBHBIX CXEM MEIMKAMEHTO3HOM Tepa-
MUY C OOJIBIIMM pUCKOM moyiumparmasuu [ 11, 89-91; 4,
4-11; 14, 743-749; 16, 992-999; 17, 978-984].

3aboeBaHusl COCYAUCTOH U CEpIAEUHO - COCYIH-
CTOH CHCTEM OIPEJIEIISIOT INIaBHBIM 00pa3oM TsKECTh
COCTOSIHUS OOJIBHBIX, TIPOTHO3 UX COCTOSIHUS 3/I0POBBSI
Y TAKTHKY BOCCTaHOBUTEIILHOTO JicueHus [§, 50-54; 11,
89-91; 12, 62-69].

Hens ucciaenopanus. V3yauts 0COOEHHOCTH CO-
CTOSIHUS IIEHTPAIBHOM, IiepedpanbHON U Iepudepuye-
CKOM TeMOIMHAMHKH y OOJBHBIX C MYJIETH(POKAIHHBIM
aTepOCKIICPO30M

Martepuan u Meroabl ucciaegoBanus. Ilox
HaOJIOZIGHUEM HaxoAWIoCh 75 OONBHBIX MY)KYHH,
VIJITITA B Bo3pacte crapiie 50 JeT ¢ KIMHHYECKUMHU
NPOSIBJICHUSIMA  MYJIBTU(QOKAIFHOTO aTepoCKIIepo3a,
HaXOJMBIIMXCS Ha CTallMOHApHOM JieueHuu B ['OY
XapbkoBckoii obnrocanmunuctpaun KY3 «O6nact-
HOW KIMHHYCCKUN CHEIHATH3UPOBAHHBIN AWCIAHCEP
panuanmoHHo# 3amuTs! HaceneHms» (OKCAP3H) M3
YKpauHbl.

Bce mamueHTHI pUHAMANN y9acTHE B JIMKBHIA-
uuu aBapuu Ha YADC B nepuog 1986-1990 r.r. V Bcex
YCTaHOBJICHA CBS3b 3a00JICBaHUI C YIaCTHEM B JINKBH-
nanuu aBapun Ha YADC 1 MHBATMAHOCTH 2-U Wik 3-it
TPYIIIIBL

JlrarHo3sl ycTaHaBIMBAJINCh COTJIACHO MEXKIyHa-
POIHBIM U MPHUHATHIM B YKpaunHe PekoMeHIanusMm u
nporokonam [3, 20-24; 9, 60-61; 10, 19-35].

CocrostHHe OOTBHBIX OICHUBAJH, HCIIOIB3YS KIIH-
HUYCCKUH, aHAMHECTHYCCKUH, WHCTPYMCHTAJIbHEIC
(TIOBTOpHEBIC U3MEpPEHUs] YPOBHS apTepHAIBHOTO JaB-
nernst — AJl, anekrpokapauorpaduto — KT, Xonrepo-
Bckoe MmoHuTOopupoBanue JKI u AJl, peoBazorpadmuro,
UMITYJIbCHYIO Jommuieporpaduio nepedpaibHAX H TIe-
pUdEepUIECKUX COCYIO0B, COHOrpadu0 MHUOKapAa, 10
MOKa3aHUsIM — KOpoHaporpaduro, nepuepruyecKyro
aHTruorpauio, KOMIBIOTEPHYIO MM MarHHUTHO-PE30-
HAaHCHYIO TOMOTpaduio, yIbTpa3ByKOBOE HCCIIEIOBa-
HHE BHYTPEHHUX OPTaHOB) M CTaHAAPTHBIE JTabopaTop-
HBIE METOJIBI MICCIIEIOBAHUS COCTOSHHUS COCYIUCTON U
cepaeuno-cocymuctoit cucrem (CCC), tect ¢ 6-mu-
HyTHO# x0a600# (6M WT) [20, 495-501], kaTamHecTH-
yecknii (MUHHECOTCKUH OMPOCHHUK KA4eCTBA YKU3HU —
Livingwith Heart Failure Questionare) [5, 15-22] , cra-
TUCTUYECKUH.

CocrosiHHE EHTPATBHOW TeMOJINHAMHUKH OLICHH-
BalM C TMOMOIIBI0 3XOKapauorpaduu (Ha ammapare
SAL- 77 pupmsr Tochiba (SInouust) B a-pexume). Orre-
HHUBAJH TOJIIMHY MHOKapJa >KelyJI04KOB, HATMYHE U
BBIPQ)XEHHOCTH 30H THIIO- WIIM aKUHE3HUH, AHAMETP Jie-
Boro npeacepaus (JIIT), KoHeUHO-CUCTOMUIECKHI pas-
Mmep Jesoro xenynouka (KCPJIX), koHeuHo-nuacTo-
andyeckuit pasmep JseBoro kenynouka (KJPJDK),
00bEM nostocteii jeBoro xenynouka (JIK), ynapusiit
00BéM cepaua (YO), bpakuuto Beiopoca (PB), makcu-
MaJIbHYIO CKOPOCTb PaHHETO INACTOIMYECKOTO IIOTOKa
yepe3 MmurpaibHoe orBepctHe (E), MakcumanbHyro

CKOPOCTbH TO3JHET0 JHACTOJINYECKOTO MOTOKA Hepes3
MHTpasibHOE oTBepcTHE (A) M ux cootHomenue (E/A),
BpeMs n3oBoroMIdeckoro pacciadnenus JOK (BUP).

YO BbICUMTHIBaNM KaK pPa3HOCTh KOHEYHO-IHA-
CTOJIMYECKOTO M KOHEYHO-CHCTOJINYECKOTO OO0BEMOB
JDK; @B — xak oTHOIIEHHE yJapHOTO 00BbEMA cepa K
KOHEYHO-IMACTOJIMYECKOMY 00BEMY.

CocrosiHue nepedpanbHOU U epudepruieckoi re-
MOJIMHAMHKHU U3y4alli C IOMOIIBIO JTyTIEKCHOTO YJIb-
TPa3ByKOBOI'O  CKaHUpOBaHUS  (Ha  ammapare
«ULTIMA-PAY). JIns onieHKH ypoBHS 1IepeOpaibHOTO
KpPOBOTOKA OCYIIECTBISIACh TIO3TAITHAs JIOKalus 00-
WX, HAPYKHBIX, BEYTPEHHUX COHHBIX, II03BOHOYHBIX
aprepuit (OCA, HCA, BCA, I13BA) ¢ 06enx CTOpoH B
CpaBHCHUH.

KpoBoToK orieHHBaNmM MO Ka4eCTBEHHBIM ((popma
BOJIHBI, PACIpeIeICHHE YacTOT B CIICKTPE, HarpaBie-
HHE KPOBOTOKA, 3BYKOBBIC XapaKTEPHCTHKN) M KOJIHIE-
CTBCHHBIM IIOKa3aTCJIAM. HOHy‘-IeHHLIe PE3YIbTAThI
CpaBHMBAJIM C IMOKa3aTeJsIMU COOTBECTCTBYIOLIUX BO3-
PACTHBIX TPYIIN 340POBBIX Jroxen [6, 83-103; 7, 35-
37].

Onpenensuiu:

- D, nnameTp npocseTa cocyna;

- Vs, nuKoBasi CHCTOINYECKasi CKOPOCTh KPOBO-
TOKa;

- Ved, MmakcumasbHasi KOHEUHAs UACTOJIMYECKas
ckopocTh KpoBoToka (end diastolic velocity);

- TAMX, ycpenHeHHasi 0 BpEMEHU MaKCHUMaJlb-
Has CKOpPOCTb KpoBOTOKa (time average maximum
velocity);

- MOKa3aTesb MEXIOIYIIapHOl aCUMMETPHH JIH-
HEeWHOH ckopocTH KpoBoToka [KA] B 0fHOMMEHHBIX

cocyaax:

TAMXs-TAMXd
KA=——"——""
TAMXs

rne TAMXs - TAMXd2 — ycpeaHeHHas 1o Bpe-
MEHH MaKCHMallbHasi CKOPOCTh KPOBOTOKa B MapHBIX
apTepusIx;

- RI (Pourcelot), unmexc nepudhepuyeckoro co-
nporusiieHus (resistive index), uist apTepuii ¢ HU3KUM

nepupepUIECKIM COMTPOTHBIEHHEM:
RI = Vps -Ved
Vps
- Rl (Pourcelot) myst aprepuii ¢ BeICOKMM miepude-

PHUYECKHM COITPOTUBIIEHUEM:
_ Vps +Ved

RI =
Vps
- Pl (Gosling), mymbcannOHHBIA WMHIEKC
(pulsatility index)must apTepmii ¢ HU3KUM TIepudepude-
CKHM COTPOTHBJICHHEM:
_ Vps-Ved

) Pl = =
- Pl (Gosling), mymbcannOHHBIA WMHIEKC

(pulsatility index)mmst apTepuii ¢ BBICOKMM Tiepudepu-
YECKUM COIPOTHUBIIEHUEM:
_ Vps +Ved

Pl =
TAMX
- TONIIWHA KoMIulekca mHTUMa-Meana (KMM) -

paccTosiHEe MEXAy BHYTpEHHEW (TI0 OTHOIICHHIO K
IIPOCBETY COCy/a) MOBEPXHOCTHIO MHTUMBI M HApYX-
HOW (IO OTHOLICHWIO K a/IBEHTHIMH) ITOBEPXHOCTHIO
MEIUU.
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Jlnst OLEHKH YpOBHSI apTEpPHAIBHOTO KPOBOTOKA
HIDKHAX KOHEYHOCTEH MpPOBOAWIN IYIUICKCHOE Yib-
TPa3ByKOBOE HCCJIEJOBAaHNE apTEPHAIBHOTO KPOBO-
TOKa, 00meit 6enpenHoit aprepun (OBA), moBepXHOCT-
Hoit OenpenHoit aptepun (IIBA), rirybokoit apTepun
oenpa (I'AB), monkonennot aprepun (IIkA), 3amuei
6eproBoif aprepun (3bA), TBUIBHOIN apTepuUu CTOIBI
(TAC).

Taxoke, Kak Py M3y4EHHUHU [IepeOpatbHOro KpoBo-
TOKa, OTIPEJIeIISUIN JIMHEIHbIE TTapaMeTpbl KPOBOTOKA U
M3MEpPSUTH PEerHOHANIBHBIA apTepUalIbHBI KPOBOTOK C
peructpanueil MHAEKCOB AaBieHus. Onpenensnu Jo-
IbDKeIHO-TuIeueBoi mHAeke (JITIM) kak OTHOIICHHE
apTepHAIBHOTO CHCTONNYECKOTO JABICHUSA B 3aIHEH
OepII0BOIf apTepuH K 3TOMY IMOKA3aTeli0 B IUICYEBOI
apTepun:

JIIN = Alln / Al

ApTepuanpHOE HAaBIEHHE HAa HOTax B HOpME
BBIIIIE, YEM Ha BEPXHUX KOHEUHOCTAX MpUMEpHO Ha 20
— 50 mm. pr. ct, a JIIIU cocraasieT ot 1,0 10 1,5 Ha
JF000M y4acTKe.

Crarucruueckass o0pabOTKa JaHHBIX BKJIIOYaa
pacder CpeHHX BEJIWYMH, UX CTAHAAPTHBIX OLIMOOK U
JOCTOBEPHOCTH PAZIMYNNA MEXIy TPYyNIIaMH 10 KpuTe-
puto CTerozieHTa.

Pe3yabrarel ucciaegoBanmii. PeszynbraTel nep-
BUYHOTO OOIIEKIMHNYECKOTO OOCIEeOBAaHHs MOKa-
3aJH, 9T0 y HabmromaeMbIX 001bHEIX, YJIITA ObiH I1-
arHOCTHPOBAHBL: XPOHWYECKasi HEOCTATOYHOCTh MO3-
TOBOTO KpOoBOOOpalleHus, JUCIUPKYJISATOPHAS
sruedanonarust (J3I1) 1l u Il cr., runeproHnyeckas

6one3ns (I'B) Il u Ill cT., crabmibHas wmemMudeckas
6one3ns (UBC) co crabunbHoit crenokapaueid |1 u 111
O®K, XxpoHMuecKas cepaeyHas HEAOCTaTOYHOCTh
(XCH) ' m lHa ct., Il m 11l @K, obmutepupyromuii ate-
pockiiepo3 aprepuii HkHUX KoHeuHOcTed (OAAHK)
¢ xpormyeckoit mmemueit lla, 116 u 111 cT.

Vcxons u3 naHHBIX aHAMHE3a, Y BceX 00mbHBIX ['b
OblIa YCTaHOBJICHA B IIEPBBIE TOJBI I10CJIE aBAPUU U Y
80% nu1l OHa COMPOBOXKAAdach CHHKOMAIBHBIMHU CO-
crostausivi. UBC Obuta ycranoBiena y 41% manuen-
TOB B cpok 10 10 jer, y 59% - yepe3 10 et u Oonee
nocne aBapuu. Hapymenus nepudepndeckoro KpoBo-
TOKa CTaJH KIMHUYECKH MPOSBISTECS y OOJIBIINHCTBA
(88%) 6ompHBIX yepe3 10 ner u Gomee mocne aBapum.
ITpn sToM sums 25% 1 12% GONBHBIX COOTBETCTBEHHO
paHee epeHecIH OCTPHIN TPOMOO3 COCYIOB.

BonbHBIE ¢ OCTPBIM TPOMOO30M COCYIOB JIFOOOTO
OacceifHa Ha BpeMs MPOBEACHUS WCCICIOBAHUN B
IpyIIy HAOJIIOICHHS HE BOILIH.

Pe3ynbpTaThl MHCTPYMEHTAIBLHOTO OOCIEIOBaHUS
MOKa3aly, YTO y BceX OOJBHBIX HAOJIOJAIUCH IPH-
3HAKU HapyIIeHUs LICHTPAILHOM, LiepeOpaibHON U Tie-
pudepryeckoll TeMOIMHAMUKH, KOTOPBIE COMPOBOXK-
JTAITNCh 3HAYNMBIM CHIDKEHHEM IIEPEHOCUMOCTH (pr3H-
YEeCKHUX Harpy30K U YPOBHS KauecTBa KU3HHU.

Ucxons u3 maHHBIX 3XOKapauorpaduu, y 00Jb-
HBIX C MYJIBTA(OKATBFHBIM aTepOCKICPO30M HAOIIOAa-
JUCh HAPYUICHUS LEHTPATbHON M BHYTPHCEPICYHON
TeMOAWHAMUKH B BHJC apTepHAbHOW THIIEPTECH3HH,
rUnepTpoGuu MUOKapAa JICBOTO JKENIy104YKa U JIEBOTO
npencepaus (cm. Tadm.1).

Tab6muna 1

Cocrosinue HeHTpaJ’ILHOﬁ r¢eMOAUMHAMHUKH Y 00JILHBIX C MyJIl)Tl/Iq)OKa.]'ILHLIM ATEPOCKIICPO3OM

YposeHb nokazarens BM £ m

Ne Haumenosanue noxasaress, e1l. I'pynma 0onbHBIX Hopma

/i U3MEpEHUs n=25 Amuesa K.M., 2007
1 A/l cuct. / 163,4+5,9 o 140/90

) AJl/ nuacT., MM PT. CT. /99,9433

1. T3CJDK, mm 14,1 £ 0,25* 6-11

2. YO, M 61,5+45 ot 50 10 70

3. OB JIXK, % 50,6 +£3,5 >50%

4, E Mx/A MK, cMm/c 0,975+ 0,012* 1,08-2,35

5. IVRT, mc 57,1 £3,5*% 38-50

6. JIIT, cm 4,01 £0,25* 3,78 +0,25

[Ipumeuanne: * — craTucTHYECKast 3HAYMMOCTD Pa3IMUMsl CPEHNX 3HAUCHMH mokasareneit npu P < 0,05 y 60ib-

HBIX B CPABHCHUU C HOpMOﬁ.

IIpu sTOoM ypoBeHb YO HaxonuTcsa B Hpeenax
HOpMaIBHBIX 3HaYeHUH (0T 50 1o 70 M), a ©B Obuta B
cpenneM 6osiee 50%. Y BcexX MaMeHTOB HAOIIOAATUCH
HapyIIEHUSIMH JHACTOIMYECKOTO pacciaalOleHus] MHO-
kapaa JOK: camwkenne E Mk / A MK W TIOBBIIIEHUE
IVRT.

V Bcex OonmpHbIX, YJIIIA Takke HaOJIIOIaINCh
HapylieHus nepedpanbHoi reMoauHaMuky. [Ipu cka-
HUPOBaHUM OpaxuornedanbHBIX U NEPUPEPUICCKUX ap-
Tepuii y 12% U cOOTBETCTBEHHO — Y 8% OOJBHBIX ObLIH
JIMarHOCTUPOBAHbI ABYXCTOPOHHHUE aT€pOCKIEPOTHYE-

ckue Onsamku B OacceliHax oOImIed coHHOI u OenpeH-
HBIX apTepHil C aCCHMETPHUYHBIM CTEHO30M IPOCBETa
cocyznos 10 30%.

KonnuecTBeHHBIC MOKA3aTEeIH COCTOSHUS KPOBO-
TOKAa XapaKTePU30BAIUCHh CTATHCTHYCCKH 3HAYUMBIM
yeemmuenuem D OCA, HCA, BCA, [I3BA u KM
(OCA) no cpaBHEHHMIO C MX BO3pAaCTHBIMH HOpMaMu
HapSIy CO CHIDKCHMEM CKOPOCTHBIX MMOKa3aTeseH JIu-
HEIHOI CKOPOCTH KPOBOTOKA, COMPOBOXKIABIIHECS PO-
CTOM YPOBHS Iepu(hepHIECKOr0 COCYIUCTOTO COIPO-
TUBJICHUS ¥ MCKIONYIIAPHONH acCHMETPUEH KpPOBO-
TOKa (cM. Tabur. 2).
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Tabmuma 2.
Jonmieporpaguyeckue MoKa3aTeJu IKCTPAKPAHHAIbHOM reMOIUHAMHMKH Y Ha0/II0aeMbIX 00JIbHBIX Ie-
pel NpoBeIeHNeM JiedeHUst

Cpennue 3aadenns (M £ M) okasareins
Tokasatens, &L Hopma BosbHbIe ¢ MyTBETHHOKATBHBIM aTepockiIepo3om (N = 25)
R —- cIpaBa/cieBa
(JTemrok B.IT, JIemok C.0., Cmpasa CrneBa
1996)
0OCA
D, mm 5,4+0,1 6,1+0,11* 6,7+0,13*
Vps, cm/c 72,5+5,8 60,1+13,1* 63,5+4,7*
Ved, cm/c 18,2+5,1 13,943,35% 14,3+£3,51*
TAMX, cm/c 28,6+6,8 28,944 3* 30,7+4,1*
Rl en 0,74+0,07 0,89+0,06* 0,81+0,05*
KUM, mm 0,99+0,2/1,04+0,2 1,26+0,13* 1,13+0,12*
KA, en <10 1,9940,13*
BCA
D, mm 4,5+0,5 5,3+0,27* 5,940,25*
Vps, cm/c 61,9+14,2 50,2+5,5* 52,14+5,7*
Ved, cm/c 20,4+5,9 13,9+4,1* 15,1+3,6*
TAMX, cm/c 20,4+5,5 21,1+4,9* 24245 1*
Rl en 0,67+0,07 1,82+0,39* 1,71+£0,35%*
HCA
D, mm 3,6+0,6 4,9+0,41* 5,5+0,35*
Vps, cm/c 68,2+19,5 55,149,5* 59,249,7*
Ved,cm/c 14+4.9 7,1544,5* 9,65+3,6*
TAMX, cm/c 11,4+4,1 7,842, 7* 8,142,5%
1,1+0,02*
RI, en %’Eé%.fg ’gg 0,99+0,03 0,99+0,02*
' ' 0,65-0,85
II3BA
D, MM 3,3+0,5 1 4,3+0,23* 5,5+0,35*
Vps, cm/c 41,3£10,2 33,343,5* 36,3+4,3*
Ved, cm/c 12,143,7 7,143,6* 8,943 5%
TAMX, cm/c 12,143,6 6,9+2,7* 7,942,6*
Rl en 0,7+0,07 0,89+0,02* 0,98+0,03*

[Mpumedanue: * — TOCTOBEPHOCTH pa3IMYKs MOKA3aTes el B TPyIINax M0 CPaBHEHUIO ¢ HOpMOii ripu p < 0,05.

Y o6cnenoBaHHbIX OonbHBIX, YJIIIA Takke
HAOJIFOIaJIMCh HAPYIICHUS nepuepuIecKoil reMoau-
HAMUKH B BUJIC CHUYKEHUS JIMHEWHBIX CKOPOCTHBIX MO~
KazaTejell apTepUabHOTO KPOBOTOKA, IOBBIIICHUS

YPOBHS NEepUPEPUIECKOTO COCYAUCTOIO CONPOTHUBIIE-
HUA (cM. Tabm. 3).
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Tabmuma 3.

Jonmieporpadguyeckue nokasaresin nepudepnyeckoii reMoIHHAMUKH y HA0JI10/1aeMbIX 00JILHBIX NepeN
NPOBE/IEHUEM JIeUeHHsI

Cpennane 3HaueHus (M £ M) mokazaTens
TMokasaTens, e, Hopma BonbHbIE C MyHBTI/I(i)OKEHBHLIM aTEPOCKIIEPO30M
- crpaBa/ciieBa (n =25)
(JIemok B.II, Jlemok C.3., Cripasa Criena
1996) p
BA
D, mm 7,5+1,1 8,5+1,2% 7,9+1,1%*
Vps, cm/c 72,7+14 65,5+9,5 63,1+9,6*
Ved, cm/c 11,844,9 7,1+£2,5% 6,3+3,1*
TAMX, cm/c 12,943,8 7,542, 1% 7,1+£2,3*
PI, en 4,9+0,8 5,94+0,5% 6,6+0,6*
KM, mMm 0,8-0,9
OBA
D, mm 6,3+0,8 7,3+0,3* 6,9+0,4*
Vps, cm/c 60,3+8,2 54,1+5,6* 50,3+5,5*
Ved, cm/c 9,9+3,4 8,9+2,5% 8,14+2,4*
TAMX, cm/c 8,8+2,8 7,8+1,8% 7,0£1,9%*
P, ex 6,6+3,1 7,0£2,2% 7,6+£2,1%*
I'BA
D, mm 4,3+0,9 5,3+0,65* 4,9+0,55*
Vps, cm/c 52,6+11,3 42,1+4,5% 41,145,5*
Ved,cm/c 6,6+2,1 5,9+1,8* 5,6+1,7*
TAMX, cm/c 8,4+3,8 7,842 4% 7,4+2,6*
PI, ex 5,11 5,1+1* 6,3+0,6*
kA
D, mm 5,5+0,6 5,3+0,35* 5,1+0,45*
Vps, cm/c 45,6+7,3 39,3+1,8* 35,1£1,9*
Ved, cm/c 8,1£2,1 7,3£1,5% 6,1+1,7*
TAMX, cm/c 6,3+2,1 5,7+1,6* 5,3+1,9*
PL, e 5,8+1,0 6,9+0,9% 7.040,85%
3BA
D, mm 1,9+0,4 2,3+0,25 2,5+0,27
Vps, cm/c 50,1 +12,9 37,0+ 6,7* 33,1 £6,8*%
Ved, cm/c 7,429 6,3+1,7* 6,1+£1,9*
TAMX, cm/c 5,9+1,9 5,9+1,9* 5,9+1,6*
PL en 8+2,7 9,3+1,7* 10,3£1,6*
TAC
D, mm 1,8+0,3 1,6+0,23 1,8+0,3
Vps, cm/c 58,2+17 47,1+£6,5* 43,3+6,7*
Ved, cm/c 7,6£3,1 6,5+1,5* 5,9+1,3*
TAMX, cm/c 5,63 3 4,543 3* 3,74£2,3%
PL, en 10,34+2,5 20,1£1,7* 25,6+1,9*

[Ipumeuanue: * — TOCTOBEPHOCTH pa3yInyus MMOKa3aTeNel B rpyIax 1o cpaBHEHUIO ¢ HopMoi mipu p < 0,05.

[Tpu sToM Gosiee 3HAUMMBbIE H3MEHEHUS CKOPOCT-
HBIX noka3zaTeneit orMevanuch B 3bA u TAC nHapsigy ¢
OTCYTCTBUEM YBEJIMYEHUS AMAMETpa MPOCBETa COCY-
JIOB, CJI€Ba MO0 CPABHEHUIO C TWHAMHKOI B IPaBBIX KO-

HEYHOCTSX (cM. puc. 1).

Cpennue 3naueHus JIIHY ObutH 3HAYUTETTHHO CHU-
JKeHbl, crpaBa coctaBisuim 0,89+0,01 exn., cieBa —

0,73+1,02 en.
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Puc.1 Cnuscenue cpeonux 3nauenuti nUKO8oU CUCMOIUYECKOU CKOPOCMU KPOBOMOKA 8 JIeBblX nepudepuieckux
apmepusx 60abHBIX C MYTbMUPDOKATLHIM AMEPOCKAEPO3OM 8 CDABHEHUU

OTH pe3ynbTaThl HOATBEPIKIAIOT JaHHbBIC, IPUBE-
JICHHbIC aBTOPUTETHBIMU CIICI[HATIMCTAaMH IO YIbTpa-
3BYKOBOW JMATrHOCTHKE IAaTOJIOTUH CepAlia U COCYIOB,
KOTOpBIE OTMEYAIOT, YTO «IPH MATOJOTMYECKUX JIMOO
BO3PACTHBIX (MHBOJIIOIMOHHBIX) HapyIIEeHHsIX Kap-
JUaTbHON FeMOANHAMUKH IIPOUCXOAUT CUMMETPUYHOE
CHIW)KEHHE CKOPOCTHBIX IapaMeTPOB KpPOBOTOKa BO
BCEX HCCeNyeMbIX cermeHTax [6, 118].

Takxum 06pazoMm, y OOITBHBIX ¢ MyITbTH()OKATEHBIM
aTepockiepo3oM, YJIIIA HaOmomaroTcs HapyIICHUS
HEHTPaTBHOH, IepedpanbHOd U mepudepruuecKon re-
MOJMHAMUKH, KOTOpBIE 00YyCIIaBINBaIOT BEIOOP METO-
JIOB JICYEHHUS] W peadunuTanuu. ITH OOJbHBbIE MPE-
CTaBIAIOT COOO0M CIOKHOCTH B TaKTHUKE M CTPATETHH
KOHCEPBATHUBHBIX U XUPYPIUIECKUX METOJIOB JICUEHUS.

BbIBO/JbI

1. YV VJIITA 3abosneBaHusi CepAECYHO-COCYUCTON
CHCTEMBI 3aHMMAIOT BaXXHYIO pOJIb B COCTOSHMHM HX
37I0POBbsI, IPEUMYILECTBEHHO OIPEAEss BHIOOp, Tak-
THKY ¥ CTPATETHIO X METOJIOB JIeUCHUs U peabminTa-
IUH.

2. Y 2/3 VIIIIA uepe3 30 ner nocie aBapuu Ha
YADC HaOnromaroTcsl KIMHIYECKUE TPOSIBIICHUS XPO-
HUYECKOW HEJOCTAaTOYHOCTH MO3TOBOTO KpPOBOOOpa-
menwnst (JI2I1) va ¢pone I'b, coderaromuecs: ¢ 1uartHo-
ctupoBanHoit UBC nu OAAHK c mHammuuem nepemesxa-
OIIEHCS XPOMOTHL. 3a00IeBaHMS HOCAT XPOHHYECKHUH
MIPOTPECCUPYIOIINI XapaKTep, OAHAKO PEAKO COIpPO-
BOXKIAIOTCS OCTPBIMH TpoMO03aMH U (WITH) CTEHO3aMHU
MAarucTpaJbHBIX COCYAOB.

3. M3MeHeHus NEeHTpanbHONM FeMOAMHAMHKH Xa-
paKTepu3yIOTCsl NPU3HAKaMH THIEPTPOGHH MUOKap/a
JOK u JIIT ¢ coxpanennoit ®B JIXK u HapymenusaMu
JIMaCTOJIMUECKOro paccnabdienus muokapaa JOK.

4. N3meHeHus uepedpalibHOM 1 nnepudepruueckoit
TeMOAMHAMUKH TPOSBIAIOTCS B auddy3HoM accumer-
PUYHOM CHHXEHUH yPOBHSI apTEPHAIBHOTO KPOBOTOKA

Y TIOBBIIIIEHHBIM COCYAUCTHIM COMPOTUBJICHUEM, yTOJI-
menrueM creHok OCA u BA, camkenuem JITIN.

CIIMCOK JIMTEPATYPbI:

1. 30 ner nocie YepHOOBLISI: MATOTCHETHUCCKUE
MeXaHHM3Mbl (POPMHPOBAHMS COMATHYECKOW IaToJIO-
THH, OIBIT MEIWIMHCKOTO COMPOBOXICHUS YYACTHHU-
KOB JINKBUIAIIUH TIOCIICICTBHI aBapuy Ha YepHOOBLIb-
CKOW aTOMHOW 3JCKTPOCTaHIMU: MOHOTpadus / mox
pen. mpodeccopa C.C. Anekcanuna. — CII6. : [Tomu-
TeXHUKa-IpUHT, 2016. — 506 c.

2. AmmeBa K.M. BryTpucepmeyHas remMojiHa-
MHUKa y OOJIbHBIX OpPOHXHAJbHOW aCTMOW IOXKHIOTO
BO3pacTa M BIMAHHE HeOynaizepHOW OpoHXOIUTHYE-
CKOM Tepanuu Ha ee nokazarenu / K.M. Anuesa, M.U.
Nobparumosa, K.A. Macyes // ITynsmonomnorust. — 2007
- Nel. — C. 60-63.

3. Awmocosa E.H. Pekomennanuu EBporneiickoro
obmiecTBa runepTeHsnn U EBporeiickoro oOmecTBa
KapAUOJIOTOB TIO BEICHUIO MAIEHTOB C apTepHaIbHOMN
runeprensueil 2013 ronpa: crapele UCTUHBI U HOBBIE
nepcrnektuBsl [ Texer] / E.H. Amocosa, FO.B. Pynenko
// Cepue i cynuau. — 2013. — N 3. — C. 20-24.

4. Bapabam JI.C. PactipocTpaHeHHOCTh MYJIbTH-
(hokanbHOTO aTepOCKIepo3a Yy OOIBHBIX HIIEMUUECKON
6onesnnio cepana [Tekcr] / JI.C. bapa6am, A.H. Cy-
muH, A.B. Besnaaexnsix // KomrmiekcHble mpoOieMbl
CepPICYHO-COCYTUCThIX 3a0o0meBanmid. . — 2013, — Ne3, —
C.4-11.

5. benenkoB HO.H. Ompenenenue kadectBa
KHM3HU y OONBHBIX C XPOHUUYECKOH CepledHON Helo-
crarouHocthio [Tekcr] / FO.H. Benenkos // Kapauoso-
rust. — 1996. — Ned. — C. 15-22.

6. Jlemox B.I'. VibTpa3BykoBas aHIHOJIOTHS
[Tekcr] / B.I'. Jlemok, CD. Jlentok // U3ganue BTOpOE,
JIOTIOJTHEHHOE U TiepepaboTanHoe. — Mocksa. : «Peaib-
Hoe BpeMst». — 2003, 232 c. (c. 83-103)



46 Norwegian Journal of development of the International Science No 7/2017

7. MuxeeBa M.B. OcobeHHOCTH HEepeOpanbHOI
TEMOJMHAMUKH TIPH XPOHUYECKUX HAPYIICHHAX MO3-
roBoro kpoBooOpamenus / 11.B. Muxeesa, H.M. Kon-
npamioBa, JI.B. Taparys [Teker] // TuxookeaHckuit Me-
TUIMHCKAH xypHai, 2013. — Ne 3. — C. 35-37.

8. PacmpocTpaHeHHOCTH apTepHaNBHON THIIEp-
TOHUHM M OCOOCHHOCTH (popMHpOBaHHMs rHnepTpoduu
MHOKap/a JIEBOTO KEIyAOouKa y JIML, MOABEPTrIINXCS
pamuarmonHomy obnyuenuro [Tekcr]/ C.K. Kykymi-
kuH, E.A. Mapteinunk, E.M. Manomkuna, A.}O. Xa-
puronos, B.M. llamapun // Knnaumuer. — 2012, — Ne
2. -C. 50-54.

9. Pexomenmanmu EBpomeiickoro obmecTsa ru-
MepTeH3UH M EBPOIEHCKOro KapIHoIOTHIecKoro 00-
IIECTBA 110 BEJCHUIO OOJBHBIX C apTEPUALHOM THIIep-
tensueit (2013 r.) [Teker] / moarort. JI. JI. Cumoposa //
Therapia. Ykp. mexa. Bicauk. — 2013. — N 10. — C. 66; N
11. - C. 60-61; N 12. - C. 70; 2014. - N 1. - C. 60; N
2/3.—C.32; N 4/5. - C. 66-69.

10. Pexomennanii €BpONEHCHKOTO TOBapUCTBA
Kap/i0JIOTiB 3 IIarHOCTUKY Ta JIIKyBaHHS 3aXBOPIOBaHb
nepudepnunux aprepiit. Yactuna 1 [Tekcr] // Cepue i
cymunan. — 2011. — N 4. — C. 19-35.

11. Po3mumeckas O.H. Menuimackas peaObminTa-
st OOJIBHBIX, TTOJBEPTIINXCS JEHCTBHIO HOHU3HPYIO-
IIEr0 M3Ty4eHHS: BOSMOXKHOCTH, PE3yIbTATHI, IEpCIe-
ktuBel [Tekct] / O.H. Posmumeckas, AWM. Cepmroxk,
3.B. 3unoBses // matep |1l Hayk. — mpaxT. koHDEpeHi
«CtaH 3710pOB’sl, OCOONMBOCTI IUIMHY, JIKyBaHHS Ta
peabimitarrisi 0ci0, 110 MOCTPaXKIAH BiJ HACTIAKIB i0-
HI3yl040ro BUnpoMineHHs npu aBapii Ha YAEC y Bia-
Janenuit nepiony, 15 kBitHst 2016 p. — Xapkis, 2016. —
C. 89-91.

12. Tenxoa WM.JI. OcoOeHHOCTH TPOSBICHUN
Cep/ICYHO-COCYANCTBIX 3a00JIeBaHUN Y JIMKBUAATOPOB
MOCJENCTBUIA aBapuu Ha YepHOOBUTBCKOW aTOMHOM
3JIEKTPOCTaHIMU ciycTd 25 net. KnuHuko-aHanutuye-
ckuit 0030p / U.JI. Tenxosa [Tekcr] / KapanoBacky-
nspHas Tepanus U npodmraktuka. — 2012, T. 11, Ne 3.
—C. 62-69.

13. VHidikoBaHMIA KIIHIYHUA MPOTOKOT MEIHU-
HO1 momomorw. Imemiuna xBopoOa cepis: crabiibHa
CTCHOKapis Hanpyru. [lepBHHHA METUYHA JOTIOMOTa
[Texcr] // Cemeitnas mequinHa = CiMeiiHa METUITIHA.
—2012. - N 2. -C. 7-24.

14. Doppler ultrasonic diagnostics of vascular dis-
eases / edited by Yu.M. Nikitin, A.l. Trukhanov. M.:
Vidar, 1998. 431p. Hopmsi rosiosa

15. JAPAN-ACS Investigators. Clinically evident
polyvascular disease and regression of coronary ather-
osclerosis after intensive statin therapy in patients with
acute coronary syndrome: serial intravascular ultra-
sound from the Japanese assessment of pitavastatin and
atorvastatin in acute coronary syndrome (JAPAN-
ACS) trial / K. Hibi [et al.] // Atherosclerosis. 2011.
Vol. 219, Ne 2. P. 743-749.

16. Long-term prognosis of patients with periph-
eral arterial disease with or without polyvascular ather-
osclerotic disease / J. P. van Kuijk [et al.] // Eur. Heart
J. 2010. Vol. 31, Ne 8. P. 992-999.

17. Polyvascular extracoronary atherosclerotic
disease in patients with coronary artery disease / T.
Przewlocki [et al] // Kardiol. Pol. 2009. Vol. 67, Ne 8A.
P. 978-984.

18. Prevalence and Clinical Outcome of Polyvas-
cular Atherosclerotic Disease in Patients Undergoing
Coronary Intervention/ T. Miura [etal.] // Circ. J. 2012,
P. 26 [Epub ahead of print].

19. REACH Registry Investigators. Comparative
determinants of 4-year cardiovascular event rates in
stable outpatients at risk of or with atherothrombosis /
D. L. Bhatt [et al.] // JAMA. 2010. Vol. 304, Ne 12. P.
1350-1357.

20. The six-minute walk test: a useful metric for
the cardiopulmonary patient / T. Rasekaba, A.L. Lee,
M.T. Naughton et al. // Intern. Med. J. 2009. — Vol. 39,
Ne8. —P.495-501.



Norwegian Journal of development of the International Science No 7/ 2017 47

NEPCHEKTHUBbI IPUMEHEHUS HEUHBA3UBHBIX BHOMAPKEPOB 'A30BOM ®A3bI
BBIABIXAEMOI'O BO3JIYXA
Axosaesa O.A.
Jl.meo.n., npogheccop kaghedpwi kKnunuueckol gapmayuu u KiuHuveckou gapmarxonozuu BHMY
um. HU. Ilupozcosa, 2. Bunnuya
Kuekot A.A.
K.meo.n., ooyenm xageopul krunuueckol papmayuu u kKiunudeckou gapmaxoroeuu BHMY
um. H.U. Ilupozosa, . Bunnuya
Kamba A.O.
K.meo.n., ooyenm xageopul kiunuueckou gapmayuu u Kiunuueckou gapmaxonoeuu BHMY
um. HU. Ilupocosa, 2. Bunnuya
lepoeniok H.B.
K.meo.n., accucmenm xagedpel kiunuueckoli papmayuu u KiuHuveckol gapmaxonoeuu BHMY
um. HHU. Ilupozcosa, 2. Bunnuya

PERSPECTIVES OF NON-INVASIVE VOLATILE MARKERS APPLICATION DETECTED IN
EXHALED AIR
Yakovleva O.
DM, professor of clinical pharmacy and clinical pharmacology department,
Vinnitsa National Medical Pyrogov memorial University, Vinnitsa
Klekot A.
PhD, professor assistant of clinical pharmacy and clinical pharmacology department,
Vinnitsa National Medical Pyrogov memorial University, Vinnitsa
Zhamba A.
PhD, professor assistant of clinical pharmacy and clinical pharmacology department,
Vinnitsa National Medical Pyrogov memorial University, Vinnitsa
Scherbenuk N.
PhD, the tutor of clinical pharmacy and clinical pharmacology department,
Vinnitsa National Medical Pyrogov memorial University, Vinnitsa
AHHOTAN NS
B 0630pe mpencTaBieHbl CYNIECTBYIONINE HAYYHbIE pa3pab0TKU U KIMHUYECKHE MEPCIIEKTUBBI PUMEHEHHS
Ta30BOI'0 aHa/IM3a BBIABIXAaCMOT'O BO34yXa 1 AUATHOCTHUKHU 3a001eBaHUI BHYTPCHHHUX OpPraHOB. Amnamms raso-
BOI'0 COCTaBa BBIABIXaCMOT'O BO3JyXa MOXKCT 6I)ITI:. MHOI‘OO6eH_Ia}OHII/IM METOAOM HEWHBAa3UBHOU JAUAarHOCTUKHU
MHOTHX IMaTOJOTHYECKHX COCTOSHUM. Onpez[eneHI/Ie KOHIICHTpAUX OTACJIbHBIX JICTY4YUX Cy6CTaHI_[I/II71 B BblJbIXA-
€MOM BO31YX€ C IPUMEHEHUEM BBICOKOUYBCTBUTCIIbHBIX AHATTUTHYCCKUX METOJUK ABJIACTCA JOCTATOUYHO TOUYHBIM,
6LICTpBIM MCTOAOM BBIABJICHHUA JaXXC HE3HAYUTCIBbHBIX KOHI.IeHTpaLII/Iﬁ Ia30BbIX KOMIIOHCHTOB. H606XOZ[I/IMOCTL
CTaHIapTH3aMy cbopa M aHaiIM3a MPoO BBIABIXAEMOTO BO3AyXa SBJIETCS OCHOBHOM MPOOJIEMOH, YTO MpEmsT-
CTBYCT BHCAPCHHIO AbIXATCJIbHBIX TECTOB B KIIMHUYCCKYIO IIPAKTHUKY.
Abstract
This review describes recent scientific developments in basic research and clinical applications of breath
analysis for internal disease diagnosis. Breath analysis is a promising field with great potential for non-invasive
diagnosis of a number of disease states. Analysis of the concentrations of volatile organic compounds (VOCs) in
breath with an acceptable accuracy are assessed by means of using analytical techniques with high sensitivity,
accuracy, precision, low response time, which are desirable characteristics for the detection of VOCs in human
breath. The need for standardisation of sample collection and analysis is the main issue concerning breath analysis,
blocking the introduction of breath tests into clinical practice.
KiroueBble c10Ba: BBIABIXaeMBII BO3/AYX, JETy4le OpraHMUeCKUe COEeAUHEHHs, Ta30BbIil aHaIN3, bnomap-
KEPbI BbIABIXa€MOI'0 BO31yXa.
Keywords: exhaled air, volatile organic compounds, gas analysis, exhaled biomarkers.

Buonormdueckass cpeia BBIABIXaEMOTO BO3AyXa
(BB) nocrarouHo xopomo u3ydeHa Gpu3nogoramu, HO
ee MOHMMAaHHe TOPa3l0 MEHBIIE peaan3yeTcs B Ipakx-
THYECKYI0 KIMHUYECKYI0 MeauuHy. OO0OIIEeHHBIX
MOJTHBIX PEKOMEHAAINI IS OIIEHKH MapKepOB BBIIBI-
XaeMOro BO3AyXa HET, TaK KaK 3TO, HalpuMmep, U3-
BECTHO JIJIsl IMAarHOCTUKHU 3a00JIEBaHUM CepIeUHO-CO-
cynucroil cucremsl [1]. B usyuenun BB, nHecomHeHHo,
npeobIaaroT Hay4HbIe TPAKTOBKH €r0 Ta30BOM (as3bl,
KaK OJJHOM M3 €T0 COCTABIAIOMINX, B OTIMYHE OT BOJ-
HOM (a3bpl, TpakTyeMoW Kak BJIArOBBLICIUTEIbHASL
¢yaxuus nerkux [2]. B TpyaHo 0603puMoM mpomniom
POJIb KUCIIOPOJA M YIIIEKHCIIOro ra3a COCTaBIIAIN Oa-
3UCHBIC 3HAHMS O PECNUPATOPHOH (QYHKIMU JIETKHUX.
CoBpeMeHHBIH nporpecc, 6iarogaps BHEAPEHUIO HO-

BbIX TUATHOCTUYCCKUX BO3MOYKHOCTEH Ira30BBIX aHAIHU-
3aTOpOB, METOJIOB ra30BOi XpoMaTorpaduu («30710T0H
CTaH/IapT») B MOCJIEIHIO0 IeKaly TOTIOJHHII 3TH KJlac-
CHYECKHE MPEACTABIICHNUS O BBIIBIXaeMOM BO3JlyXe HO-
BBIM CIIEKTPOM OIIEHOK Pa3HOOOPA3HBIX €ro COCTaBIIS-
IOLINX.

l"azoBas ¢aza coepKUT COTHH BBIIBIXAEMBIX Me-
tabonuros [7], B 0630pe de Lacy Costello et al. (2014)
aBTOpPHI yKazanu okojo 1840 meryunx Bemects BB y
3I0POBBIX JHIl [9]. DTO MO3BOJIMIIO PACIIUPUTH MPEJI-
CTaBJICHHS O 3HAUCHHMH BBIJBIXaEMBIX T'a30BBIX MapKe-
POB KaK HNECHHBIX JUATHOCTUYECKUX TECTOB JJId OHKO-
JIOTHH, NPO]eCCHOHAILHON NaTOJIOTHH, BHYTpPEHHEH
MEIUIMHBI, TOKCHKOJIOTHH U Apyrux Hayk. Cpenn me-
TOJIOB HccienoBanus BB npencraBieHs! HOBbIE TEXHH-
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4eCKHEe BO3MOXHOCTH, CBSI3aHHBIE C IPUMEHEHUEM CO-
BPEMEHHBIX aIlapaToOB: CEJICKTUBHAS HOHHASI CIICKTPO-
metpust BB (Selected lon Flow Tube Mass Spectrome-
try (SIFT-MS)), npotonnas cnektpomerpusi (Proton
Transfer Reaction Mass Spectrometry (PTR-MS)), ra-
30Bas xpomatorpadus, JasepHas aOCOpPOIMOHHAS
CHEKTPOCKOMHS, Oyaromaps NPUMEHEHHIO KOTOPBIX
0Ka3aJI0Ch BO3MOXXHBIM U3MEPEHUE TAKUX KOHIICHTpA-
IUA Kak dYacTb/Ha MIUIHOH (PPMV), Ha OWIIHOH
(ppbv) i gaxe Ha TprLTHOH (PPtV), 3TO M Oompere-
JSeT TNarHOCTUIECKUE PA3INIXs Y 3JOPOBEIX JIHII M HA
PaHHUX CTaAUAX Matonoruu [9].

Michael Phillips 6511 mioHEepoM 3THX HCCIIeI0Ba-
Hui Oornee 30 ner Ha3ax, MPHUBOXS JOKA3aTeIbCTBA
WACHTU(DHUKAIINH JISTYIUX BEIIECTB PH paKe JIETKUX 1
MOJIOUHOM kene3bl [14]. 3arem AHTOH AMaH OpraHu-
30Bal MeXIyHapOIHYIO ACCOLHAIHIO BBIABIXaEMOTO
Bosayxa (International Association of Breath Research
— IABR), ¢ mpemioxxeHHeM OpraHH3aldd MEKIyHa-
poansix koH(pepennuii ot 2004 rona. Cocras BB ompe-
JIEISIOT 3HAYUTEIBHOE YHCIIO BIUSHUH Ha UX OHOJIOTH-
YECKyI0 BapHaOeNbHOCTh: COOTHOLICHUE MEXIYy 00be-
MOM KPOBOTOKA, KAIMMIIIPHBIM KPOBOTOKOM B JICTKHX,
k03¢ dunueHT BeTHIsnus-nepdy3us, pecriupaTopHbie
00BEMBI, THICPBEHTHIIAIHSA, CMEIIIEHHE MEPTBOTO TIPO-
CTpPAHCTBa U aJbBEOIPHOTO BO3IyXa (II0Ka3aHO eIé C
1948 roma), pacCTBOPHMOCTE T'a30B B HAIIITUTEIHAIB-
HOH cnM3M, TemIlepaTypa Tejla, CTpecchl, auera. A
TaKXe, 9TO He MEHee BaYKHO — yCIOBHUS XpaHEHHS 00-
Pas310B ¥ METOIbl X UccienoBanus. IloaTomy npenma-
raeTcsi MOHUTOPHHT [ToKa3aTesel IPOBOAUTE Y OIHOTO
M TOTO K€ MAIFEeHTa B 3aBUCUMOCTH OT BPEMEHH, C IIe-
JIBIO €0 COOCTBEHHOI'0 KOHTPOJISI B JMHAMUKE [6].

BrrapixaembIil BO3IyX MOXKET OTpPaXkaTh €ro Co-
CTaB B POTOBOII MmoyiocTH (TpyAHAs 3afaya JUIsl TOHU-
MaHHA U OIICHOK!), HarlpuMep, OTHOIIICHUE MEXKT TIPO-
TyKTaMH aHa’poOHBIX OakTepuii B OWOIUIEHKE Ha
SI3BIKE, OCOOCHHO TIPH IUIOXO0H ero rurueHe. /st BHE-
penus onieHoK BB B KiIMHUYeCKHE TECTHI HEOOXOIUMO
W BaXHO TOHUMATh OCHOBHBIC (DH3MOIOTHUECKUE
YPOBHH TMPHCYTCTBUS B HEM JIETyYHX BEHIECTB, HX
CBSI3b C BO3PACTOM, ITOJIOM, HHTEHCUBHOCTBIO TIPOIIEC-
coB MeTabonu3ma B opranuzme. OHU B OOJNBITUHCTBE
MPEJICTABICHEl BBIIBIXaeMbIM aMMOHHEM, alleTOHOM,
METAHOJIOM, 3TaHOJIOM, U30TIPEHOM, IIPOIIaHOJIOM HJIN
aneranpaeruaoM [21]. Hanbompimme KOHIIGHTpauu B
BB amMMoOHUsI — Kak MOCTOSIHHOTO MPOJAYKTa pacnaja
OenkoB, OakTepuil B KUIICYHHUKE; YPOBHH alleTOHA T10-
BBIIIAIOTCS TP TuabeTe, MHTEHCUBHOM JIMITONIU3E; Me-
TAHOJ WM STaHOJ 3aBHUCAT OT IHUIIH; U30IPEH MOXKET
OBITH MapKepOM CHHTE3a XOJECTepHHA, OTPaKaeT KO-
HEYHBIC CTaJINN PEHABHON HEIOCTATOYHOCTH WIIH OK-
CHIATHUBHBIN CTPECC, TAKKE MOYKET OBITh OTPaKEHUEM
BO3pacTanus mnepudepuueckord mepPy3uu B TKAHIX
NP Harpy3Ke; aneTaabAerH] — CIIEACTBHE HJOTCH-
HOTO MeTaboJM3Ma 3TaHoJIa, TIOTOMY €ro KOHIICHTpa-
un B BB Hike [12]. OueBunHO, 9TO 3HAUNTENbHAS Ba-
pUabeNFHOCTh 3TUX IOKa3areield O0yCJIOBICHA pas-
HBIMH BEKTOPAMH U MOJKET 3aTPYIHSITh UX TPAKTOBKY.
B Bo3pacTHOM acmiekTe MOKa3aHo, 9TO N30TPEH JOCTO-
BEPHO HIDKE BBIJIBIXACTCS y IETCH, HO BBIIIE Y MYKYHH,
aMMOHHH OOJIBIIIE BBIAEISAECTCS C BO3PACTOM, M YPOBHH
0OJNBIIMHCTBA META0OIUTOB 3aBHUCAT OT COCTABA IMTHUIIIH,
npuema ajkoross [12].

B nmocraTo4HO# CTENmeHH COCTaB BBIIBIXaeMOTO
BO3AyXa MOXET OINpPEICNAThCS BIMSHUEM KypeHUS.

HexoTopble BbABIXaeMblE META0OJUTHI CBUJICTENb-
CTBYIOT O HAJIMYMH KyPEHHS U IOMOTAIOT OTJINYUTH T1a-
IIUEHTOB OT HEKYPSIINX: allETOHUTPUII — XOPOIIUH HH-
JUKaTOp, TaKXKe KaK yPOBHU 3TaHa, MIEHTaHa (TOKa3a-
TEJI OKCHAATHUBHOTO TOBPEXKICHUS NPU KypeHHH),
THIPOTEH LMaHWJAa, MOHOOKCHJA YTJIepoja, MOCIen-
HHUH XOPOIIO KOPPEIUPYET C COoepKaHIEM KapOOKCH-
remMoryioouHa kposu [17].

B HacTosmee BpeMsi OTCYTCTBYIOT CTaHIAPTU3HU-
pOBaHHBIE METOJIBI ra30BOr0 aHanu3a BB, nepssie pe-
KOMEHIAIMH ObUTH TpensioxeHsl B 1999 Amepuxan-
ckuM TopakaneHbiM OOIECTBOM A1 MOHOOKCHJA
azota [20], Tak kak coctaB BB Bo MHOTOM 3aBHCHT OT
OKpY’KaroIiel cpepl, acCOLUMAlMM COCTaBa BHbIXae-
MBIX TOJUTFOTAHTOB, TBEPIBIX YACTHI] U MOXET OBITh
3epKaJIbHBIM HX OTPaXEHHEM, HO B IPAKTUYECKOM
MIPUMEHEHNH 3TH HCCIICIOBAHUS MAJIO U3BECTHBI U HE-
JOCTaTOYHO HH(OPMATHBHBI WIIM TMPOTHBOPEUUBHI.
Hamnpuwmep, B 0630pe 1 MeTa-aHanmu3e OIIDKanIIero ae-
carunetns (2004-2013) npencrasneHo Oomblee arpec-
cuBHOE BiusHUE Babixaemoro NO2, yem TBepaAbIX 4a-
crunt (2,5 Mkr/M®) Ha OOLIYI0 CMEPTHOCTh, MaKCH-
MansHO B EBpore, a kapAnoBacKyIApHas CMEPTHOCTh
B Asuu Oblia BeIIe, yeM B CeBepHOit Amepuke u EB-
porie, pe3yJIbTaThl reorpadMuecku 1 BpEMEHHO I'eTepo-
TeHHBI, YTO 3aTPYAHACT UX HHTEPIPETALUIO AT TOHU-
MaHHUS POIH OOO0UHBIX 3()(HEKTOB KOKTEHIIS 3arpsi3He-
HUS TIpH ero Babixanuu [10].

TeM He MeHee, HEMHBA3MBHAS THArHOCTHKA METa-
OOJIUTOB BBIJBIXaEMOTO BO3JyXa OYEHb IPHBJIEKa-
TeNbHa s pa3pabOTKU OHOJIOTHYECKUX MapKepOB pe-
CIIMPATOPHON MATOJOTHUH, OCOOCHHO €CIIH Y4ECTh II0-
paXeHHEe MEIKUX OpOHXOB, HEJOCTYHHBIX JUIS
OOJIBIIMHCTBA KIMHUYECKUX METOM0B M HMEIOLINX
CKPBITBIE MEXaHU3MBI. JIeTyune opraHmyecKie KoMIIo-
HEHTBI — IIUPOKUH KJIACC MEJIKUX OPTaHWIECKUX MOJIe-
KyJI, pa3IMYHBIX MOJEKYISIPHBIX CEMEUCTB 8], Kak 3H-
JIOTEHHOTO (CJICZICTBHE META00JIM3Ma B JIETKUX), TaK U
9K30T€HHOT'O MPOUCXOXKICHHS (BIBIXa€MBIX, ITOCTYTIA-
FOIUX C TTUIICH MK ¢ OBITOBOM XHUMHEH).

Haubonpiryro akTyaJbHOCTh IpHOOpETaeT paH-
Hee UCIoJib30BaHue MapkepoB BB B onkosoruu. Pak
JIETKOTO y IBYX TPETeH MAaI[MeHTOB JHarHOCTUPYETCS
Ha TO3JHMX CTaAWsAX, a METOAbl HEMHBA3WBHOW JHa-
THOCTMKHM MOTJIM ObI YIyYIINTh 3Ty CHUTyaruroo. Are-
TalbJETUA IPUCYTCTBYET Y 3[O0POBBIX JIOJEH Ha
yposae okono 22 ppb, smepseie Phillips et al. (1999)
oOpaTniy BHUMaHKe Ha ero poib B coctase BB kaxk no-
TEHIIMAJIBHOTO MapKepa MpH pake JIETKuX, 3aTeM ObLIO
MOKa3aHO €ro JOCTOBEPHBIM MPUPOCT B IKCIIEPHUMEH-
TaJIBHBIX KJIETOYHBIX KYyJIbTypax IpHU pakax, HO Jajiee
OBUTH NOJTyYeHbI IPOTUBOPEUMBBIE TaHHbIe. J{i1s KoJo-
PEKTaJIFHOTO paka H3BECTHHI T'C€HETHYECKHE MPEaHK-
TOPBI, POJIb KPAacHOTO Msca B JAWETe, W30BITOYHOM
MAaccCHl Tella, HU3KOH (PM3WYIeCcKOi akTHBHOCTH, CJIEI0-
BaTeJbHO, JIMETa TAKKe MOXET BIHMATH Ha KOMIUIEKC
3¢ (}eKTOB BBIIBIXa€MBIX KOMIOHEHTOB. HacwlmeHnune
OpraHu3Ma NpOTeHHaMH MHAYLHMPYET CHCTEMHBIH Ke-
TO3 C YBeIWYCHNEM ypoBHS arieToHa B BB [3, 11], ero
PEeAYKIWS B M30IPONAHOJ B MEYEHH, JOTOIHUTEIHHO
N3MEHEHHE KOHIEHTpalNi 3aBUCHUT OT (pepMEHTaTHB-
HOW poNn MUKPOOHOTHI B KHIIIEYHHKE, paciiaza KopoT-
KOLIETIOUHBIX KHUPHBIX KHUCIIOT, BCE 3TO PACHIUPSET
CIIEKTP BBIIBIXa€MbIX KOMIIOHEHTOB U MPUBOANT K 3a-
KJIFOYCHHIO 00 OTJIMYHME MX COCTaBa OT 3/I0POBBIX JIUI]
(1,3-dimethylbenzene, 1,2-pentadiene, cyclohexene,
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methylcyclohexene) [4], Ho Bce emmé TpebyeT moceny-
IOLIET0 YTOYHEHHUSI.

IIpu pake MONOYHOHN >Keje3bl MOKa3aH HPUPOCT
MeHTaHa, II0Ka3aTesell OKCUAATUBHOTO CTpecca, HO 3TH
HAXOJIKA MOTYT €IIE CUATATHCS CIIEKYIATHBHEIMH [ 14].
ABTOpBI HECKOJIBKUX HCCIIEOBAaHUM MpPU pake, Lup-
po3e TEUYEHHN U TEYEHOTHON HIe(aTonaTuy mpeaa-
raroT cyJb(aTHbIE KOMIIOHEHTHI KaKk OMOMapKepbl paka
MIEYCHN, a POJIb aMMOHHA emé TpeOyeT yrouHeHus. He
HaWJIeHO 3HAYUTEIbHBIX OTIMYMH Aji1 MapkepoB BB
MEKIy 3[0POBBIMH JIMIIAMH W IIPU OOJIC3HIX KHUIIEU-
HHUKa, XOTA ypPOBEHb IEHTAaHa KaK MOTEHIMAIbHOTO
Mapkepa 6osie3Hn KpoHa 1 S3BEeHHOTO KOJHTA OLICHEH
TOJIBKO B MIJIOTHOM aHaJIu3e.

CaxapHblii AuabeT OTIMYaeTCs 110 METa0OIH3MY
npu 1 wm 2 tunax, notomy U BB Taxke MoxeT OBbITh
BapHaOeIbHBIM. AIIETOH KaK BEICOKO PACTBOPHUMBIH ra3
NPUCYTCTBYET B OOJIBIIMHCTBE JbIXaTEIbHBIX MeTabo-
JMTOB y KaXKAOTO 37I0POBOTO, HO €0 MOBBIIICHUE PAaHO
accolupyercsi ¢ auabeToM, OAHAKO 3HAYUTEIbHbIC
€ro MeXWHAWBHUIyanbHble Bapuanui B BB ocrarorcs
HETIOHSATHBIMU (BO3MOXXHO BIIHMSIHHE JHETHI, BO3pAcTa,
HO 0e3 poJy MoJa MM Macchl Tena). TecT Ha aleToH
6onee nHGOPMATHBEH pU caxapHOM auabere 1 Thma
[22], 6e3 cTaTHCTHYECKUX PA3TUYUi TIPH 2 TUTIE.

HecomHeHHO, 4TO pecriupaTopHbie 00JIE3HN Yepes3
BIIMSTHAE BCErO CIEKTPa IaTOTCHETHYECKHX 3BEHBEB
TeMOJMHAMMKY M BEHTWIALUH MOTYT M3MEHAThH IaT-
tepH BB. [loaToMy uHTEpec K 3TUM HCCIEAOBAHUAM
Bo3pacTaet. [Ipu cpaBHeHHU coctaBa 37 JIETy4YnX KOM-
noHeHToB BB, MeromoM rasoBoil xpomarorpaduwu,
cpenu nepsbix 500 mi BB pumckuMu aBTopamu y 310-
poBbix nun (7) u narmentoB ¢ XOBJI (27 kypamux, ¢
aHamHe30M Ooiee 10 magko-er, B Bo3pacte 69-74 rer,
npu oxuHakoBeix UMT, npu otmene ul KC 3a 2 He-
JIeTN /10 TEeCTa) HaWIEeHO 2 MO3UTHBHO KOPPEIUPYIO-
mux Merabosuta y 6osbHBIX (1=0,35), nexan (decane)
W ero MeTaboJNT, HO 7 — C HETaTUBHOU KOppeisueit
(r=-0,43), npuuem onu He KoppenupoBamun ¢ ODBI.
YpoBHU JleKaHa, ero MeTaboIuTa HEOCTOBEPHO yBe-
JUYUBAINCH COOTBETCTBEHHO YacTOoTe 0OOCTpEeHHH
XOBJI, Ha060pOT, OCTaTBPHBIE 7 BEUIECTB JTOCTOBEPHO
BO3PACTad y 3I0POBBIX JIMI: Hampumep, JafMOHUH
(limonene) — iukTMYecKkuii MOHOTEPIICH (IIUPYCOBBIE U
(bpykTOBBIE COKH, MapdroMepust), aHTHOKCHJIAHT, OKa-
3aJICsl CO CHM)KEHHBIM YPOBHEM y OOJBHBIX, 4TO 00BsIC-
HSET HAIWYHME y HUX BBICOKOTO YPOBHS HEKOMIICHCH-
PYeMOro OKCUAaTUBHOIO CTpecca; APYroi SK30r€HHbIN
anrnokcuaant (butylated hydroxytoluene) orcyrcr-
BoBaJ y OonbHBIX B BB, HO ompenensuics y 3710pOBBIX
nun.  Beigeixaemsrid  2-mporaHoa  (M30TPOTIHIOBBINA
CIIUPT) LIUPOKO PACHPOCTAHEH B KOCMETHYECKHX CPEeJI-
CTBAaX, UCTIOJB3YETCS I OYNCTKH KOHTAKTHBIX JIMH3 —
obpazyeT npu MeTaboim3Me B IE€UEHH aleTOH (Yepe3
pPOIb  ANKOTONBACTUAPOTEHA3Bl), KOTOPBIH  TaKkKe
Oouibllle BBIIBIXAETCS Y 3A0POBBIX, IIPU paKe JErKHX
Wi OOJE3HSIX MEYEeHH M TPAKTyeTCs KaK OKCHIAHT.
OueBHAHO, YTO TOHKHE pa3nuuusa cocraBa BB mpu-
CYIIH Pa3HBIM ITATOJIOTHYECKUM COCTOSHUSM, HO MeXa-
HU3MBI HX BBIBEJICHHS OCTAIOTCS HESICHBIMH, TAK)KE KaK
U POJIb UX BO3PACT-3aBUCUMON TuHaMUKH [8]. KoHueH-
tpatuu ruapored nuanuaa (HCN) B BB moryt ObiTh
6uomapkepom wuHbekuun Pseudomonas aeruginosa
[19].

IIpu TakoM TSXKEIOM COCTOSHUH, KaK pecrnupa-
Topubiii nucrpecc-cuaapom (PACC), 6onbHON 00Ope-
MEHEH MHOTHMH OMOXUMHYIECKUMH ¥ HHCTPYMEHTAJIb-
HBIMU JHAarHOCTHMYECKHUMM TPOLEAypaMH, I[O03TOMY
MMEHHO HEMHBA3UBHBIM aHAJIN3 BBIIBIXa€MOTO BO3-
JyXa UMeeT psiIl IPEUMYIIECTB: I03BOJIET ONIPEAENITh
(deHOTHIT OONE3HN W €€ CKPBITHIC MaTO(U3NOIOTHYe-
CKHE MEXaHHM3MBbI, MPOBOANUTH ANU(PPEPEHIINATBHYIO
JUarHOCTHKY PECIMPATOPHON MAaTOIOTUH, UTPATh POIIb
PaHHUX MapKepoB U IPOTHOCTUYECKUX KpuTepues. Hc-
ciegoBaHue B AMcrepaame, poseneHaoe y 101 6omb-
Horo PJICC (mmarHo3 coorBercTBOBa)I bepimHckum
kputeprsim 2012 rona), Ha GoHE HCKYCCTBEHHOU BEH-
TWIALUY JIETKUX, IPOBEACHHON B MEpPBbIE CYTKH roc-
MU TaIU3any, cBuaerensecTBoBaio: PJICC accommmpo-
BAJICS C BBICOKOM KOHLIEHTpauuen okraHa B BB, koTo-
pblii, KaKk  KOHEYHBIH  NPOAYKT  JIMIIMIHOU
MEPOKCUJIAINY, OTPakaeT HaJIN4YMe OKCHIATHBHOIO
cTpecca, a BBICOKHE KOHIICHTPAIWHU aleTaIbIeruia 1
3-MeTHArenTaHa — oleHeHb! Kak npenuktops PJICC, B
omm4dne OoT ux Oojee HU3KMX KOHIEHTpauuil mHpu
ITHEBMOHUHM M KapIUaJbHOM OTEKE JIETKHX. ABTOPHI
CUHUTAIOT, YTO COYETAaHHE ITOTO METOJA C AMArHOCTH-
YeCKO# mporHocTuyeckoi mkanoit LIPS — Beicoko uH-
(dbopmaTtuBHO A1 HACHTUDUKAMH manueHToB ¢ PJICC
B paHHeii (ase 6ose3nu [7].

Cpenu HOBBIX HANpaBICHUH JUIA JHATHOCTHKH
OpOHX0-00CTPYKTHBHOTO CHHIPOMA JIOCTATOYHO BHH-
MaHHUs yJensIeTcs BelAbIxaeMoMy okcuny azota — NO.
Kak u3BecTHO, 3TOT mapameTp Kak 3epKajuo 3HJOTENIH-
AIBHOM NUC(YHKINK, TPAKTyeTCs MPEUMYILECTBEHHO
C TOYKH 3PEHUS €T0 ePUIINTA, HO MEHBIIIE aKIICHTHPY-
€Tcs ero PoJb KaK BOCHATUTENIFHOT0 Mapkepa. B mare-
puanax 18-ro EBpomneiickoro pecnupaTropHOro KOH-
rpecca 2008 rona (bepnuH) sTa mpobiieMa 03By4HBa-
Jlack B YCTHBIX Npe3eHTauusx u Te3nucax. C TOUKM
3peHusl paciInppOBKH HHANBUIYaIbHBIX ()EHOTHUIIOB U
BOCTIAJIMTENBHEIX cyOTHIIOB BA, Mapkepsr BB moryt
UMEeTh NpUBIEKaTeNbHbIE 0cOOeHHOCTH. Tak, B 303U-
Ho(miIbHOM Bapuante BA (nmpucyTcTBHe HX B MOKpOTE
6onee 1%) wim HeiirpoduiapHoM (Gonee 61%) paznu-
YHs BBIIBIXaEMOTo Bo3ayxa 1o yposHio NO 3aBucenn
OT 3THX BapHUaHTOB: HamboJyiee HU3KUI €ro ypoBEHb
OBLT TP HEUTPODUITEHOM aCTME C HI3KOW THIIeppeaK-
THUBHOCTBIO K MAQHUTOIY, U BBICOKHH (OoJiee yeM B 6,4
pasa) rmpu 303HHOPIITHHOMH [15].

[Tpu cpaBHeHnu 6ponxuTryeckoro (138 naunen-
ToB) U KanuieBoro (148) BapuantoB BA, KOHTPOIBHOM
rpymmsl (110) Tonpko y OpOHXHTHYECKOTO BapHaHTa
JoctoBepHo nosbiieH CPb ChIBOpOTKM KpOBH, HO OH
He koppenuposai ¢ ODB1, BeiasixaemeiM NO, 3031HO-
(ureit MOKpOTBI, HO KOPPEIUPOBAJ C YPOBHEM 303U~
HOQWIBHOTO KaTHOHHOTO Oenka; CPB mocToBepHO
cHikaincs nocie 6 mecaues Tepanuu UI'KC npu aByx
Bapuantax BA [18]. Ilpm mpodeccnonansHoit BA
OIpeeIIsiics BEICOKUI UCXOAHBIA YPOBEHb BBbIAbIXae-
moro NO (mpu aTonmuy U TOJOKHUTEIEHOM METaXONH-
HOBOM TECTE) B OTBET HA IPHUCYTCTBUE MPOBOLHPYIO-
IUX TPUYUHHBIX (AKTOPOB, HO IOCIE YCTPaHEHHUS
PO ECCHOHATIBHOTO TPUITEpa ¥ pabOYNX OH MAaKCH-
ManpHO cHipKaics [23]. HaobOopot, B rpymme criopTe-
MeHoB ¢ BA B Jlanuu (18-35 yet) He HalineHO pa3im-
yuii B ypoBHsIX Bblabixaemoro NO, runeppeakTHBHO-
CTH W aTONHWHU: CHOPTCMEHBI ¢ BA wMenu Hu3Kuit
YPOBEHb I'MIIEPPEAKTHBHOCTH M 303WHO(HIOB B MOK-
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pote, 1o cpaBHeHHUIO ¢ BA y mauneHToB 6e3 CriopTHB-
Hol moarotoBku [13]. Tem He MeHee, BBIIBIXaCMbIi
NO MoHO paccMaTpUBaTh Kak MapKep KOHTPOJIS Hall
TeyeHueM BA: AMOHCKHE aBTOPBI NMPU TSDKENIOM Tede-
HUU BA OTMETHIIN BBICOKO TOCTOBEPHYIO KOPPEISLIMIO
BeIIbIxaeMoro NO co crenensio Tskectu (1=0,65) u
obparayro koppemsamo ¢ ACT-tecrom (r=-0,52), xo-
TOpBI HeraTuBHO Koppenuposand ¢ ODPBI, uyBcTBU-
tensHOCT ypoBHEH NO nocturana 91,3% npu crierm-
¢uuHOCTH 68,4%. ABTOPHI IpEUIAraOT UCTIOJIB30BATh
NO kak HeWHBa3WUBHBIH OOBEKTHBHBIN MapKep KOH-
Tpodst BA, Takxke kak 1 ACT-tect [16].

AmnHanorndHas TPaKTOBKAa MpEATIOKEHAa BEHrep-
cKUMH aBTopamHu y 60ibHBIX XOBJI (28 Myxuus n 22
JKSHIIUH, cperHui Bo3pact 64,6+1,8 mer): Habmoma-
nack nosutuBHas koppessiusa NO n ODBI1, neratus-
Has — C YUCJIOM JHEH TrOCIINTaIN3aliy, HO 06e3 Koppe-
JSILMY € Ta3aMU KPOBHU U JIETOUYHBIMH QyHKUMsAMH [S].

OueBHIHO, YTO MOUCK CHEIU(UUECKHUX JIETYUHX
MapkepoB BB mis cnierudugeckux 60se3Hei ObL10 ObI
uzeaIbHbIM, a IOMBITKA X WHAUBUIYANbHOW UIEHTHU-
(ukanuy momMoriau Obl CO3JaTh MOAOOUE «IbIXaTeNb-
HBIX OTIICYATKOB MaJbIIEB», HO CIOXKHOCTH TPAKTOBOK
emé o0yCIOBIEHBI Pa3IMYHBIMU ITyTMH 00pa30BaHU
MeTabO0JINTOB U UX BBIBEZCHUEM YEPE3 JIETKHUE.

BrIBOJBI:

1. KoMnuiekc CKpBITBIX (U3HOJIOTHIECKAX MeXa-
HU3MOB ()OPMHPOBAHUS COCTAaBa BBIJHIXAEMOT'O BO3-
JyXa OCTaeTcs emé MaJlo M3yYeHbIM Ul yOeIuTeNb-
HBIX TPaKTOBOK €T0 OTAEIbHBIX TUATHOCTHUECKUX Ma-
PKepoB, 4TO OTPaHWYMBACT COo3JlaHNe
perilaMeHTHPOBaHHBIX JOKYMEHTOB, JJIS MX yOeanTe-
JBHOCTH TaKKe HEOOXOAMMBI COTIOCTABIICHHS PE3YJIb-
TaTOB C NTOKa3aTeIIMHU KPOBH, HCIIOIB30BAHUE MaTeMa-
THYECKOTO MOJICTMPOBAHMSI.

2. JlprxatenbpHble TECTHI TOJDKHBI OBITh pa3pabo-
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JPeHHMs B KIMHUYECKYIO TIPOAKTHKY.
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PHENOLIC COMPOUNDS OF SALIX ELAEAGNOS SCOP

Abstract
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Using the well-known pharmacopoeial methods and HPLC the content of phenolic compounds has been stud-
ied in Salix elaeagnos Scop. shoots. Salix elaeagnos Scop. is a promising raw material for further pharmacognostic

studies.

Keywords: Salix elaeagnos Scop., hydroxycinnamic acids, flavonoids, tannins, phenolic compounds.

Statement of the problem. Willow is one of the
largest genera of tree species of the temperate climate.
It is recognized that there are about 350-370 species in
the world. According to the literature data 25 types of
willows naturally grow in Ukraine. In the Carpathians
there is the largest number of autochthonous species of
willow. Such species include elaeagnus willow or
hoary willow (Salix elaeagnos Scop.) of the Salix genus
in the Salicaceae family. It is a high shrub or tree with
light shoots, which are at first grayish pubescent, and
then glabrous. Leaves are narrowly linear, the edges are
bent on the bottom side; their upper side is finely-wrin-
kled, dark green, with a dense white edge below. Cat-
kins are thin, cylindrical, with large pale deciduous flo-
ral scales. The natural habitat is mountainous regions of
Western, Southern and Central Europe. In Ukraine, it is
naturally distributed only in the Carpathian mountains
[9, p. 68-72].

Analysis of recent research and publications. A
decoction of the willow species bark has analgesic, sed-
ative, anti-inflammatory, antipyretic, diaphoretic, anti-
malarial, antiseptic, haemostatic, wound healing, as-
tringent and antihelminthic properties. It is used for
headaches, neuralgia, various forms of neurosis, rheu-
matism, gout, respiratory diseases, malaria, indigestion
of food in the stomach, inflammation in the stomach
and intestines, jaundice, diseases of the spleen and
liver, diarrhea, inflammation of the urinary tract, gyne-
cological and infectious diseases, gastric, intestinal,
uterine and other hemorrhages. Externally the bark de-
coction is used for rinsing in stomatitis, gingivitis, per-
iodontal disease, sore throat, inflammation of the
mouth and throat, for foot baths in hyperhidrosis, phle-
bitis, varicose veins, weakness of the leg muscles after
a serious illness, and for washing wounds and ulcers [1,
p. 68-72, 5, p. 193-196]. In willow species there is a
valuable complex of biologically active substances.
The previous studies determined the presence of vari-
ous groups of biologically active substances in the raw
material: phenolic glycosides, salicylates, flavonoids,
tannins of a condensed group mainly, coumarins, hy-
droxycinnamic acids, volatile compounds, polysaccha-
rides, amino acids, higher fatty acids, macro- and mi-
croelements. Previously, the study of phenolic com-
pounds of shoots of Salix cinerea L., Salix caprea L.,
Salix purpurea L., Salix viminalis L. of the Ukrainian

flora were conducted by HPLC methods [7, p. 27-33].
Polyphenolic compounds of the Salix genus plants and
determination of their content in different vegetation
phases of the plant are of considerable interest [1, p. 62,
3, p. 209-213, 8, p. 41-59, 10, p. 106-108].

Objective statement of the article. To study phe-
nolic compounds of Salix elaeagnos Scop. shoots.

Presentation of the main material of the re-
search. The objects of our study were samples of Salix
elaeagnos Scop. shoots collected in 2015-2016 near the
river Tisa, Steblivka village, Khust district, Zakarpatye
region of Ukraine during the plant vegetation (from
early development of the leaf blade to its defoliation)
from young and perennial shoots. The average sample
of the raw material was used for studies.

Determination of the content of hydroxycinnamic
acids in the raw material studied was conducted by the
spectrophotometric method according to the method
developed by the sector of molecular spectroscopic
methods of analysis in the State Scientific Center of
Drugs (DNCLZ) and described in the Temporary Phar-
macopoeia Monograph “Erigeron canadensis L. herb”
(42-U-6/37-323-96). The optical density of solutions
was measured at the wavelength of 327 nmin cells with
the layer thickness of 10 mm on a SF-46 spectropho-
tometer. The content of the amount of hy-
droxycinnamic acids was calculated with reference to
chlorogenic acid and the absolutely dry raw material.

To analyze the amount of flavonoids the spectro-
photometric method was used with the reaction of com-
plex formation of flavonoids with aluminium chloride.
As a reference substance rutin was used. The optical
density of solutions was measured at the wavelength of
410 nm in cells with the layer thickness of 10 mm on a
SF-46 spectrophotometer.

The quantitative content of the amount of tannins
was determined by permanganatometry using the com-
mon methods. These methods of analysis were used in
our previous studies [2, p. 75-78, 4, p.718-719].

The study of phenolic compounds was carried out
by HPLC. To determine the content of phenolic com-
pounds 0.3 g of the crushed raw material was weighed
on an analytical balance in a 5 ml volumetric tube and
dilute to the volume with 90% methanol. After 30 min
of exposure in an ultrasonic bath the sample was in-
fused at room temperature for 24 h, then it was again
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placed in the ultrasonic bath for 15 min, the resulting
solution was filtered through a 0.45 um Teflon mem-
brane filter in a vial for analysis. Further identification
of phenolic compounds was carried out on an Agilent
Technologies chromatograph (model 1100) equipped
with flow-through vacuum degasser G1379A, 4-chan-
nel pump of the low pressure gradient G13111A, the
automatic injector G1313A, the column thermostat
G13116A, the diode array detector G1316A. To con-
duct the analysis the “ZORBAX-SB-C-18” chromato-
graphic column with the size of 2.1x150 mm filled with
The chromatographic mode:

octadecylsilyl sorbent with the particle size of 3.5 um
was used. The chromatographic conditions were as fol-
lows: the rate of the mobile phase — 0.25 ml/min, the
eluent working pressure — 240-300 kPa; the column
thermostat temperature — 32°C; the sample volume — 5
ul; the gradient mode of chromatography was used
(Tab. 2). Detection: the scale of measurements — 1.0;
the scanning time — 0.5 s; the spectrum reading: each
peak — 190-600 nm; the wavelength — 350 nm.

Time, A% B,% C.%
min (0.2% TFA) 70% MeOH (0.2% TFA) 100% MeOH
0 92 8 0
8 62 38 0
24 0 100 0
24.1 0 0 100
29 0 0 100

Phenolic compounds were identified by the reten-
tion time of standards and spectral characteristics. The
results of determination of phenolic compounds in
shoots of willow (calculated with reference to chloro-
genic acid for hydroxycinnamic acids and to rutin — for
flavonoids) were obtained on a high-performance lig-
uid chromatograph (Agilent Technologies).

As the result of the studies conducted by the well-
known pharmacopoeial methods the content of hy-
droxycinnamic acids, flavonoids and tannins was deter-
mined in Salix elaeagnos Scop. shoots. The statistically
processed results of the quantitative determination of
flavonoids, tannins and hydroxycinnamic acids in Salix
elaeagnos Scop. shoots in different periods of collec-
tion are presented in Table 1.

The data analysis showed that during the vegeta-
tion period the content of phenolic compounds in Salix
elaeagnos Scop. shoots remained at a sufficiently high
level. The raw material contained the amount of tannins
in the largest quantities, and the amount of flavonoids
was the least.

The choice of rutin and chlorogenic acid as stand-
ard substances to determine the quantitative content of
phenolic compounds of Salix elaeagnos Scop. was due
to the fact that the absorption maximum of the complex
of rutin with aluminium chloride in the presence of ace-
tic acid had a very close value with the absorption max-
imum of the complex formed by flavonoids in solutions
of extracts with the same complexing agent, and the ab-
sorption maxima of chlorogenic acid almost coincide
with the absorption maxima of the extracts of phenolic
compounds of Salix elaeagnos Scop. If we trace the dy-
namics of accumulation of flavonoids, we can see that
in shoots their content is maximum in June — 3.12% (in
the period of the unfolding and growth of the leaf
blade), and minimum in October and November —2.72-
2.63%.

The results of the study concerning determination
of the content of hydroxycinnamic acids indicate the
significant amount of these compounds in the raw ma-
terial of Salix elaeagnos Scop.

Table 1.
The gquantitative content of phenolic compounds of Salix elaeagnos Scop.
The period of collection of the raw The content of BAS, %, X + AX, n=6
material flavonoids tannins hydroxycinnamic acids
May 2.97+0.11 11.92+0.07 4.27+0.09
June 3.124+0.02 12.88+0.04 4.55+0.04
July 3.08+0.07 12.98+0.05 4.68+0.07
August 2.92+0.01 13.21+0.09 4.39+0.01
September 2.91+0.03 12.84+0.03 3.98+0.06
October 2.72+0.05 12.66+0.03 3.98+0.04
November 2.63+0.01 11.43+0.09 3.69+0.042

Permanganatometry is a traditional method for the
quantitative determination of tannins, but it has several
disadvantages. One of them is the fact that this method
is not highly selective; therefore, it determines not only
the content of tannins, but all oxidative compounds:
simple phenols, phenolcarboxylic acids, flavonoids and
other natural organic compounds possessing reducing
properties.

Taking into account the results of the quantitative
determination of flavonoids, tannins and hy-
droxycinnamic acids in Salix elaeagnos Scop. shoots in
different periods of collection it is expedient to gather
this raw material throughout the summer.

The results of determination of the content of phe-
nolic compounds in Salix elaeagnos Scop. shoots on an
Agilent Technologies high-performance liquid chro-
matograph are given in Table 2 and Fig. 1
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Phenolic compounds in Salix elaeagnos Scop. shoots
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Fig.1. The chromatogram of phenolic compounds in Salix elaeagnos Scop. shoots



Norwegian Journal of development of the International Science No 7/ 2017 55

The content of 10 phenolic compounds: 1 hy-
droxycinnamic acid, 8 flavonoids, and salicin was de-
termined by high performance liquid chromatography
in shoots of Salix elaeagnos Scop. willow.

Conclusions

The study of phenolic compounds in Salix elaesag-
nos Scop. shoots has been conducted. The data obtained
indicate expedience for further pharmacognostic stud-
ies of Salix elaeagnos Scop.
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[Ipu pa3paboTke KOMOMHMPOBAHHOTO TEJs SKCTPAKTA I[BETKOB CHPEHU M MEIOKCHMKaMa M3Y4EHO BIUSHHE
BHUJa OCHOBBI Ha BBICBO60)K)1€HI/IG OMOJIOTMYECKN aKTUBHBIX BCIIICCTB. yCTaHOBJ'IeHO, YTO I'CJICBBIC OCHOBHI 3HAYU-
TENTBHO CTIOCOOCTBYIOT BEICBOOOK/ICHUIO AaKTUBHBIX (hapMalleBTUUECKIX UHTPeAMeHTOB. Hanbomee nepcrnekTHBHOM OCHO-
BOI JUTsI pa3pabOTKH cocTaBa KOMOMHMPOBAHHOTO TENI CIIEyeT CIUTaTh OCHOBY, KOTOPAst IPUTOTOBJIEHA HA THAPOKCH-
OTHIILCIIIIOJIIO3E.

Abstract

In developing the combined gel with extract of lilac flowers and meloxicam, the influence of the base type
on the release of biologically active substances has been studied. It has been found that gel bases significantly
contribute to the release of active pharmaceutical ingredients. The most promising basis for the development of
the combined gel composition should be considered the base, which is prepared on hydroxyethylcellulose.
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KiroueBble cjioBa: OKCTPAKT OUBCTKOB CUPEHU, MEJIOKCUKaM, I'CIIb, BBICB060)K,Z[6HI/IC.
Keywords: lilac flowers extract, meloxicam, gel, release.

Beenenne

HecreponaHsle NMpOTHBOBOCHAIUTENBHBIE CpEI-
ctBa (HIIBC) sBISIOTCS OMHUMH M3 CaMBIX Pacrpo-
CTPaHEHHBIX JIEKAPCTBEHHBIX CPEACTB, MPUMEHAEMBIX
B JICUCHUHU 3a00JI€BaHUI M TPABM OIOPHO-/IBUTaTEIb-
Horo ammapara. OJHAKO CHCTEMHOE IpUMEHEHUE
HIIBC comnpsixeHO ¢ PUCKOM MHOTOUYHCIICHHBIX HeXe-
nateibHbIX sBieHuil [5]. Haubonee yacto Habmroma-
torcst nposiBnenust HIIBC — ractponatuu B BUje AuC-
MIETICHH, 3PO3UBHOTO TacTPUTa M AYOJICHWTA, S3BEH-
HOTO TIOpaKCHUsI XKEITyAKa M IBEHAAATUIEPCTHOMN
KHUIIKH, )KETYAOUHBIX KPOBOTCUCHHUI.

JlexapctBennsie ¢opmsl HIIBC nmns mectHOTO
NpUMEHEeHHUs (Masb, KpeM, Tellb, a3p030Jb, IIACTHIPH)
COYETAlOT XOPOIIMH JIOKaJIBHBIA MPOTHBOBOCIIAIH-
TENBHBIA M aHabreTHyeckuil apdext ¢ dmaronpust-
HBIM npoduieM 06e30IacHOCTH 3a CUET MHUHHUMHU3AINN
CHCTEMHOT'0 BCAaChIBaHHA. DTO TaKKe IO3BOJIAET CHU-
3UTh 703y NPHUHUMAEMBIX MEPOpaIbHO M MapeHTe-
panbao HIIBC mpyu KOMOMHHPOBAaHHOW TEpAaITUH.

st Gonpeid 6e30MacHOCTH TepaniH OOJIHHBIM,
0COOCHHO TOXWJIOTO BO3pacTa, PEKOMEHIYETCS HC-
MOJIB30BAaTh crieruduaeckue narnouTopsl LIOI-2. Bee
OOoJIBIIIYO TOMYJISIPHOCTH 3aBOEBBIBACT IEPBBIA Hpe-
cTaBuTeNb HOBBIX cesleKTUBHbIX HIIBC — menokcukam
[9]. Menokcukam (AMENOTEKC) OTHOCUTCS K TPYIIIE
IIPOU3BOJHBIX JHOJIMKOBOM KHUCIIOTBI. MeEIOKCUKaM B
OpraHu3Me He BCTYMaeT BO B3aUMOJEWUCTBHE C JIpY-
TMMH MEJIMKaMEHTaMHM, BKJIIOYasl IUTOCTATHUKH, Cep-
JICUHBIE TIIMKO3UIBI, TUYPETUKU U APYTHE, YTO UMEET
6ospII0e 3HaUCHHE IS PAIllIOHATEHON Tepanuu 60JIb-
HBIX C COITYTCTBYIOUIMMH 3a00JI€BaHISIMH, OCOOCHHO B
MOXUJIOM Bo3pacte [6].

[epcriekTHBHON JNeKapCTBEHHOW (GOpMON IS
Hapy>XHOTO IIPUMEHEHUS CIIEyeT CUUTATh I'eIIH, KOTO-
pBI€ 3a CUET CIIENNATBLHOTO COCTaBa BCIOMOTaTeNbHBIX
BeIleCcTB ObIcTpee Apyrux (opM BHHUTHIBAIOTCA B IO-
BEPXHOCTHBIE CTPYKTYpPBI CYCTaBOB, TO €CTh CIIOCO0-
CTBYIOT YCKOPEHHOMY HACTYIUIEHHIO JIOKaJIbHOTO
00€300/IMBAOIIETO W MPOTHBOBOCHIAIUTEILHOIO 3(-
texra. Kpome Toro, onn 061a1a10T 3¢ HEeKTOM JIETKOTO
MOBEPXHOCTHOTO OXJIAXKJCHHUS. ByTyun HeXHUPHBIMHU
JIEKapCTBEHHBIMH ()OPMaMH, TN HE MMAYKAIOT OJSKIY

(TurneHNYHOCTH). VIMEHHO Tenb — camas pacipocTpa-
HeHHas «vmoaudukanusy HIIBIT mis HapyxHOTO TIpH-
MEHEHHUSL.

J1oBOJIBHO YacTo 00€300IMBalOIIE CPEICTBA IS
Hapy>KHOr0 IpUMeHeHus cozaepxkar, nomumo HIIBII,
JIEKapCTBEHHBIE CPEJICTBA U3 APYTHX (hapMIPYIIL

IlepcnieKTHBHBIM HaNpaBICHUEM IIPEACTABIAETCS
xomOuHanusa HIIBC ¢ pacTUTeNnbHBIMU 3KCTpaKTaMU
BEHOTOHM3UPYIOUIETO, KaMUJUIIPOYKPEIUIAIOLIEero, aH-
TUMHKPOOHOTO ¥ IPOTHBOBOCHATUTEILHOTO ICHCTBHSL.
Otciona — BO3MOXHOCTh UX TPHMEHEHUS HE TOJBKO
TIPU apTPaNTUsIX ¥ MHANTUIX (KPAaTKUMH KypcaMu), HO
U TIpH BapUKO3HOM DACIIMPEHUH BEH, COMPOBOXKAAIO-
meMcst 00JIbI0 M OTEYHOCTHIO HOT. biaromaps Takomy
COCTaBY yKa3aHHBIE CPEACTBa OO0JIAJAIOT HECKOJIBKO
0oJ1ee BRIpaKCHHBIM 00€300JIMBAIOIIMM JCHCTBUEM OT-
HOCHUTEJIFHO MOHOIPENapaToB C PaBHBIM COJEpiKa-
uuem HITBC B aHaIOTHYHBIX JICKAPCTBEHHBIX (hopMax.

Llenbto paboThl siBiIsieTCsl pa3paboTka KOMOMHU-
POBaHHOW MSTKOW JIEKapCTBEHHOI (opMBbl Ha OCHOBE
MEJIOKCHKaMa U TYCTOTO KCTPAKTa IIBETKOB CUPCHU U
TIEPBBIM 3TANIOM CTaJl HAYYHO OOOCHOBAaHHBIH BBIOOP
OCHOBBI.

MarepuaJjbl 1 MEeTOABI

OOBEKTOM M3Y4EHHS SIBIISIOTCS Ma3eBbIC U Telle-
o0pa3Hble OCHOBBI, HAaHMOOJEE YaCTO HCIIOIb3yeMbIC
JUIsL pa3paboTKKU MSTKUX JiekapcTBeHHBIX (opM. Co-
CTaBHI NMpHUBeeHBI B Tabuumax 1 u 2. ['ycToit akcTpakT
I[BETKOB CHPEHH M MEJIOKCHKaM BBOJWIH B T'OTOBBIC
OCHOBBI B KOHIIEHTpauuu 5 u 1 % COOTBETCTBEHHO.

OmnpeneneHne cTerneHd BbICBOOOXKIEHUS (IiaBo-
HOUJOB M3 TYCTOTO 3KCTPAaKTa IIBETKOB CHUPEHH, BBE-
JICHHOTO B Ma3€BbIE U I'eJIeBbIe OCHOBEI, B IIepPecu&Te Ha
PYTHH OCYIIECTBIISUTH METO/IOM IHAJIN3a Yepe3 ToITy-
MIpoHHUIIaeMyIo MeMOpaHy. B kauecTBe nmosynponumae-
MOH MeMOpaHbI OBUI HCIIOJIB30BaH MHEPTHBIM MOPH-
CTBIN menTrono3Hbil MaTepuan Cuprophan Type 150
pm. B arapoBblii resis. HaBecka nuccnexyemoro obpasna
coctapnsiia 1,0, cpefoi anst Auanu3a CIy>kKuia BoJa
ountniennas 30 mi. [Ipo6a qis ananuza — 5 mo1. Juanus
TMPOBOAMIIN B TepMocTaTe mpu Temneparype 371 °C.
Okcnosunus 90 muH. KonudecTBeHHOE ompeseneHue
(TaBOHOMIOB B AMAIHM3aTaX OCYIIECTBIUIA METOIOM
BBICOKOA((PEKTHBHON KHUAKOCTHOH Xpomartorpaduu

[3].
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Tabmauma 1
CocTaB rejeBbIX KOMIO3HIMIA

OcHOBBI (NelNo)

KommoHeHTHI 1 > 3 Z 5 6 7 8

I'EJII 5,0 5,0 5,0 5,0 5,0 5,0 50 50

Macio BazeniHOBE - - 20,0 20,0 5,0 —
Ou1ist COHSAIHUKOBA — — — _

I3onponinMipicrar - - - 50 - _

Bazeniun 60,0 38,0 — _ _ _
[ninepun - - - 15,0 15,0 15,0 50

[IponineHraikoas —

Iomniernnenokcua-400 - - 20,0 — - — _ _
TBin-80 1,0 _ _

ITenton - 2,0 - - - - — —

IIpemapar OC-20 - - 1,5 - - _ _ _

Crupti cuHTEeTHYHI (ppakiii 3 3 6.5 3 B B B B
Ci6-Cn '

Emynsratop T-2 10,0 — — — - - _ _

Mogormuepnzm IIACTUIBO- 3 3 3 4.0 8,0 B 5.0 B
BaHl

Emymneratop Ne 1 — — — 7,5 — 5,0 5,0 —

Bick emynbciitHA#H — — — — 6,0 — — —

Bick 6pxommHui - — — - - — 3,0 _

MoHocTeapaT IJIiLepHHY - - — — - - — 5,0

Oneat-T1EI"-400 — — — — — — — 5,0

Creapar-I1ET-400 — - — — - - _ 5,0

Ectep I1 — — — — — — 3,0

Bopa ouniena 1o 100,0

Tab6muma 2
CocTaB rejieBbIx 0CHOB

OcHoBa-HOocHuTENb (NeNe)

KommoneHTsr 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

KcanranoBas kxa-

2,0
MeJllb

Kamenp poxxko-

2,0
BOTO JiepeBa

Kamens ryapo-

2,0
Basi KaMeJlb

Kamenr xomxka-
KOBast

Kamenr KOHBIK 20
MaHaH !

Arap 15

Anprusar

15
HaTpus

Kap6omep Ultrez
10*

RN 2,0

TTIMI] 2,0

MI] 15

KMI] 15

«Aristoflex
AVCx» 1,0

«Rapithix A-60» 1,0

IIponunen-rnu- 10,0
KOJIb

Kucnora copou-

0,2
HOBas

Boma  ouwnmieH-

o Jlo 100,0

[Ipumeuanue: * - ocHOBY KapOoIoa HEHTpaNIU30BaIN TPOMETAMOJIOM 10 3HaueHus pH 5,5-6,5.
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Pe3yabTaThl 1 00cy:KIeHUE

Jlis BBIOOpa OCHOBEI OBUTH MPOBEACHBI OHodap-
MAallEBTUYECKHE MCCIIENOBAaHM METOIOM 1n vitro. B ka-
YecTBe HOCHTENleH ais pa3pabaTeiBaeMOW MSTKOU
(hopMBI TeIs M3y9IeHBI IMYIIbCHOHHBIC U TeIe00pa3HbIe
Ma3eBbIe OCHOBBI, KOTOPHIE B IPEABIIYIIUX HCCIIEA0BA-
HUSX MPOSIBUIM ceOs Kak mepcrektuBHbie [1, 2,4, 7], a
TaKXKe IMHUPOKO MPUMCHSIOTCS B MPOU3BOJCTBE MAa3Ci,
OIKCAHHBIC B TUTEPATYPE U HE BBI3BIBAIOIIUEC AJICPTHU-
YECKOTO M CCHCUOWIM3HMPYIOMIETO IEHCTBHS IOCTC

HaHeceHus [4, 8]. Kpome Toro, MeTom ucciea0BaHus,
KOTOPBIM ObLT HAMH paHee MpeIokeHHbId [10] s
U3y4YCHUS] BBICBOOOK/ICHHS OMOJOTMYECKH aKTUBHBIX
COC/IMHEHHI IKCTPaKTa, HE COBCEM YOEAUTEIbHO 03~
BOJISIET BBIOpATh ONTHMAIbHYIO OCHOBY JUIS JIeKap-
CTBEHHOTO CPEJ/ICTBA.

Pe3ynbTathl 3KCIEpHMEHTAa Ma3eBBIX OCHOB (pHC.
1) mokasanu, 4To CTerneHb BRICBOOOX IeHUsI BAB 3aBu-
CHUT OT BHJa MaclsHON (Da3bl U MPUMEHCHHBIX dMYJIb-
raTopoB.

. 30
5

éo\c 20 1
2 ° 107
A

A WU

Homepa ocHoB

Puc. 1. Bviceoboorcoerue (hnasoHouoos uz Mazeevix 0CHO8

Kak BunHO ¢ puc. 1, BbIcBoOOXKIeHHE (HIIABOHOMIOB
MOYTH He HaOJIFOJIAETCsI ¢ MA3eBbIX OCHOB BTOPOTrO poja
(coctaBbl NeNe 1 u 2), BEIX0O/1 OHOJIOTHYECKH aKTUBHBIX Be-
niecTs He npesbnuaeT 15 %. Cpeau SMyIbCHOHHBIX OCHOB
1 poJIa IIPEeIIOYTEHHE CIelyeT OT/JaTh COCTaBaM, COZIepIKa-
IIMX B KA4YeCTBE MACIISTHOM (pa3bl MOACOIHEYHOE Macjo U
m3onpormmvupucTar (coctaBel NeNe 6-8). IlepcriekTus-
HBIM 3MYJIBraTopaMH CJeAyeT CUUTaTh dMysbratop Ne 1
(coctaB Ne 6) 1 KOMOMHHPOBAHHYIO CMECh 3MYJIBIaTOPOB
MOHOcTeapar rimnepuHa, Jctep I, onear u crapar [101-
400 (coctaBbl NeNe 7 u 8). Kpome Toro, B 3THX MEPCTIEKTHB-

HBIX COCTABaX B KAYECTBE HEBOHOTO rHAPOGIILHOIO pac-
TBOPHTEIIS MPUCYTCTBYET NIIMLIEPHH B KOJIIIecTBe OT 5,0 10
15,0 %. Bricokue 3HaueHHsT BHICBOOOXKICHI (PITABOHOU-
JIOB TIOKa3ana ocHoBa No 6, KOTOpast COIEPIKUT KOMOHHa-
IO Ba3eJIMHOBOIO MACIa M M30TIPOIIIMHAPHUCTATA, B Kade-
CTBE MacJTHOM (a3bl, BEIXOM (p1aBOHOMIOB cocTaBmiT 25 %.

[pu aHaM3e BRICBOOOKICHHS OUOJIOTMYECKU aKTHB-
HBIX BEIIECTB DKCTPAKTA I[BETKOB CHPEHU U3 TEJIEBBIX OC-
HOB YCTaHOBJICHO, YTO BBIXOJ (hJIABOHOUJIOB MPOHCXOINUT
3HAYUTEITHHO Y(()EKTUBHEE 110 CPABHEHHIO C MA3EBBIMH OC-
HOBaMH.
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I'eneBble OCHOBBI Ha TPHUPOIHBIX KaMensx (HO-
Mepa 1-7) MoKa3pIBalOT YMEPEHHOE BBICBOOOXKIIEHUE
(hmaBoHOMAOB, TopsAnKa 44-50 %. Bonee BrICOKHE 3HA-
YeHHUs BBICBOOOKACHUS TPOSBIIA B HKCIEPHUMEHTE
TeNT Ha CHHTETHYECKUX OCHOBax (Homepa §-14). [Ipu-
YeM HaWIydIIne 3HAUYCHUs IEMOHCTPHUPYIOT OCHOBEI
THIPOKCHATHIILEILTIONI03b! (0ocHOBa Ne 9) u runmpokcu-
MPONHIMETHIIEIUTI0N03a (ocHOBa Ne 10).

BbiBoabl

Ha ocHoBanuyu M3ydeHus mporiecca BEICBOOOKICHHS
OMOJIOTMYECKN AaKTUBHBIX BEIIECTB TYCTOTO OSKCTPaKTa
I[BETKOB CHPEHH, OOOCHOBAHHO T'elIc0Opa3HyI0 Mas3eBYIO
OCHOBY IS CO3JJaHIsI JIEKAPCTBEHHOTO CPE/ICTBA. Y CTAHOB-
JICHO, YTO TeIe00pa3Hble OCHOBBI IPEBOCXO/ISAT IO CTETICHH
BBICBOOOYKICHIS SMYJILCHOHHBIE OCHOBHI | pora.

Hamnboree nepcrieKTHBHON OCHOBOI TS pa3pabOTKU
COCTaB TIperapaTa CIIe[yeT CUUTaTh OCHOBY, COICPIKAIITyIO
B CBOEM COCTaB THAPOKCHIPONIIMETIIIEILTION03Y B
Ka4ecTBe resicoopa3oBaTes.
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It’s necessary to use skills for students in the
course of an environ-mental knowledge of the physical
phenomena and laws in practice of secondary school.
Physics Laboratory provided in the course of execution
of works to achieve this goal, the main attention should
be paid to the problems of physics.

Manuals equations is a set of predetermined values
to report mechanical calculations instead of reports to
be issued by the students in school and focus on the
deep meaning of the physical phenomena under study
summarizes the reports that need to have good
knowledge of the physical laws. According to the au-
thors, this means the release of a report on the students
to learn skills and physical theory of the formation of a
deep impact.

Manuals often used in compiling the reports in the
daily practice, life is often given priority in the selection
of reports based on the phenomenon. This ideal reports
from the system instead of the actual physical objects.
Any such problems as required by the progress of
scientific research, the importance of select appropriate
physical models.

In some calculations nature of assessment domi-
nant in manuals. This contributes to the formation and
development of students' physical and mental ability to
form the correct physical size and scale of the phenom-
ena feeling.

Way and place to find a replacement for the re-
lease of the reports should be able to distinguish be-
tween these two concepts. Remind: S-physical length
of the trajectory of scalar values; movement Ar ~ - that
which corresponds to the initial and final points of the
body vector, the vector directed to the body instead of
the last.

N
Uop —;

I Uop -

If the body constantly moving in the same direc-
tion, the trajectory is a straight line, which is equal to
the unit to move the road traveled.

Moves along the curve of your body or broken
line, the way in which the body is moved more than
that. Over time, an increase in the movement of the
moving body, in descending order, and the only way to
increase.

The normal variable value in a straight line in the
same period of time equal to the speed of the movement
say the movement that is changing and trajectory line.
This movement in terms of the magnitude and direction
of the acceleration is constant.

s recorded.

In the form of a scalar a = At—“ ==

Continuously variable velocity of motion is char-
acterized by instantaneous and average speeds.

The average speed v op line S t say the ratio of the
time taken to pursue this path: v, = %;

The average speed of movements of movements |
At 7 | or (S) this time what the relationship has to

v—

change: v, = %;

At a given instant speed of the moment or
trajectory of the body say the speed of the body. The
speed of the initial vehicle speed shows instantaneous
speed. Speed of the body at the beginning and end are
instant speed.

If a>0, then one is listed with the normal progres-
sive movement a <0, then the movement is called a nor-
mal decreasing.

One of the basic equations of the normal progres-
sive movement:

Vo+v,
= P a= ,
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t2
X = xO + Voxt +axT, V= U0+at,

2
S=U0t+%

Here are the final body x-coordinate x0 original
coordinates, v0x speed x-axis projection, the projection
of the ax this ostegi acceleration. Before the report, you
need to learn this formula. Can be used to convert the
formulas above shows. a = “==2 formula , from the be-

ginning and end v and v variables represented: v-vo=at,

V-V

t= — v=vptat, vo=v-at.
S =yt + ath let’s find initial speed vo: vyt = S — aTtZ
S at? S at
N TR
Define escalation: ath =S —vgt, at? =
2(8 —vpt),a = w

Define time: 2S=2vot+at?, at?+2vot-25=0
_ —Up +4/Uf +2aS

a
(Root in front of the "-" sign should not be ignored,
because the time is expressed as a negative number).

2=0p2+2a8, v =,/vs + 2aS;
Vo= 12-2a8, vy = VU2 — 2aS;

from this -ve? = 2aS formula let’s find quantity of

vo and v:
V2=0p2+2aS, v =,/v3 + 2aS;
vo2= v2-2a8, Vo = VU2 — 2aS;
Example 1: Given: vo=0, a, S. t-?

at?

Solution: S = - at? =2S

Example 2: Given: v=0, S, t. v-?
Solution: S=vop-t, vy, = U°2+U = g

S = gt, 2S=ut,

Example 3: Given: v=0, S,v. a-?

Solution: vZ-ve?=2a8, 10=0,

Example 4: Given: v=0, vg, t. S-?
H . VotV Vo
Solution: S=vop't, Vo, = —— ==,

Example 5: Given: vo=0, v, a. t-?
Solution: a = % = %

Example 6: Given: vo=0, t, S. a-? v-?
2 2
Solution: 1-method S = vyt + % Eos— Vot
2(S—-vot)

2
t2

v= votat

v2-v2=2aS,

S, ==(2n—-1)

n

Let’s define by escalation S :
_ vZ-vd, _ v2-v3

28
Let’s find quantity of from this v,, =

mula vo and v:

! 2a

Vo+v f

Vo+V=2V0p, V0=2V0p~V,  V=2Vgp-Vo
find quantity from this formula S,, = %(Zn -1):
2Sp=a(2n-1),
Let’s find second —n:
m—1=22 =24 p=2n 1 5,1
a a 2a 2 a 2
Nothing in the report wrote the original conditions
of the contract should be supervised to keep up. For
example, if a given that the normal progressive
movement, whether the initial velocity is zero, there is
no need to determine whether not equal. Some of the
reports that the situation does not open, it should be
delving into the content of the report. For example, the
train station and held in a certain way or a certain period
of time, but v0 = 0 is understandable for her. If the
vehicle will not restrain stopped but values of v = 0.
Reporting to the values of the unknown quantity in the
agreement quickly to find any examples of how to use
formulas.

_ 28
T Ja
28
V=
b2
a=—
v2=2as, 25
Vo
S=—-t
2
v
t=—
a
_ 28
Vv = T_UO
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vo+v

2-method V,,,, = % Vop = =

25
S=— Votu =

Example 7: Given: S, t, a. vo-?
2 2
Solution: S = vyt + % Vot =S — %

Example 8: Given: v5=0, a, S. v-?
Solution: vZ-ve?=2aS, vo=0, v?=2aS

Consider the situation of straightline normal movement:

Nel. Movement of vehicle x;=-270+12t by the
equation, and the movement of people walking that
way, X2 = -1,5t equation. At the beginning of the con-

Given:
x1=-270+12t
x2=1,5t

X0 — ?

to—?

U_UO
a:
_ S at
VoT1TY
v =+V2aS v =+V2aS

trol of a car and a pedestrian, drawing showing the lo-
cation. What speeds in what direction? When and
where they occur?

Solution: The road to the right 12 m/ s, and the people left on footto 1.5 m
/ s speed of the track. The condition of the time they face x1 = x2. forming t0
equation. -270 + 12t0 = -1,5 t0, t0 = 20c. They will be able to meet the equation
of the movement of the foot: x0 = 1.5 20 = -30m

Vehicle Walking person
<
& L >
=270

Picture 1

Ne2. These graphs bodies to find the coordinates
of the initial velocity projections. Bodies x = x (t) write
the equations of motion. Flow charts 2 and 3 of the
body at any time, find where to meet.

Ven = X3—Xp1 _ SM—5M _
1x t 10 ¢ ’
Xp—Xg2 —5M—5M
Uy, = = =—-1m/c
2x t 10 ¢ /¢
X3—Xg3 —-5M+10M
Vg, = = =0,5M/c.
3x t 10¢ S M/

So equation of movement: x1=5; x»=5-t, x3=-
10+5t.

Agreement time is when 2 or 3 people meet to
X2=X3,

Place of meeting: xo=5-ty=5-10= -5m.

There are similarities with the schedule and our es-
timates.
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Compeass is adevice used to identify the direction
of action and geographic coordinates of moving object,
and it is one of the greatest inventions in the world. The
advantageous revolution of compass invention shown
in seamen and trade caravans’ movement is compared
with the revolution of gunpowder for military technics.

The word, expression “Compass” is differently
interpreted: in Italian the word is taken from
“compassia” that means measuring with steps, in Eng-
lish the word “compos” means circle.

Arabic people called it “house of needles”,
Chinesecalled  “Stars  collection”, seamen  of
Mediterranean Sea called it “Calamite” (originated
from Greek “related to tube”), and Russian seamen
called it “mamxa” (womb).

One can consider that the main name
“Comespassus” comes from Latin, that means “guide”.
The history of compass invention is very complicated
and confusing, and its start goes back to 3000™" BC.

In the beginning Chinese people identified the
north and south by hanging with thread an oblong piece
of manganese ore that had peculiarity of magnet in
3000-2500 BC. Later they put it into a jar made from
clay to decrease the external impact.

The Chinese amn Cui Bao used a 40 cm small
modelman made from nephrite, with hands held out, to
identify and save directions. Its hands position was
fastened to linear system depending on initial position
of wheel and its direction depended on initially selected
direction and its safety was controlled. However, its
showing direction is not connected with the Earth’s
magnetic field.

3R 2 s s
During Han Dynasty, they suggested the system
hanging over copper or wooden board on whose
smooth surface there was a small spoon shape object
made of magnetic material shown in picture 1. After
“the spoon” was rotated and let go, its handle stopped

in the position of showing the north pole. However, this
system was used in steady position, but it could not be
used while moving. In 400 — 300 BC Heng Fei Ji from
China identified the north and south by means of a
system magnetized by scraping to magnetic solid and
hung on fiber thread. In order to have very strong
magnet, vinegar was added to its ore powder and
smeared on its surface for several times to make thicker
layer.

However, as this system was too sensitive towards
external impact and trembling, they began using a
system made of thin magnetic metal, hung on silk
thread or horse hair, put into water or oil, instead of
magnetic needle. As the “small fish” was too energetic
in liquid, sensitive towards changes of movement
direction, they made out a new system.

It was magnetic needle put into cane part or cork,
and it had a system put into a wooden jar (crock) with
water or oil. The rim of the dish was divided into 24
parts and noerth, south and the directions were
identified relying on directional position on the surface
of liquid of magnetic needle. This system was used suc-
cessfully on Chinese ships for several centuries.In
addition to it, there is historical information about
magnetic needle or fish system used by Arabic seamen
in sailing across the Indian Ocean to have trade affairs
with China starting with Vllcentury. According to
manuscripts of X — XI centuries, an Arabic seaman,
Ahmad Ibn — Majid wrote about such compasses in his
book “The art of sailing in the sea”. It states that the
magnetic needle was hung on needle box with 32 parts
and the cover of the box was made of a transparent
object.

Sheng Gua from China (1030 — 1094) created
magnetic needle compass and emphasized its magnetic
needle indicated not geographic meridian, but magnetic
meridian. Besides, he identified magnetic poles. It is
important to emphasize that Chinese seamen managed
the navigation by means of magnetic compass in the sea
before all the seamen. Several types of compasses were
made by Heun Gua. The simplest compass, the system
hung on thin silken thread with magnetized sewing
needle, was very sensitive and showed directions more
exactlythan small fish. (1044).

Therefore, Sheng Gua is regarded as the founder
of magnetic compass. A social geographer and writer
Al-Idris left information about shortcomings of the
compass and (1242) about magnetic compass.
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The structure of the next system — magnetic needle
set on stud —is very similar to the structure of modern
compasses. But many ships of China were provided
with the compass having magnetic needle cork floating
in a dish with water. They began using the construction
of this compass. They closed the dish with glass cover
to protect the system from the wind.

Therefore, Europeansbegan using this compass of
the Chinese almost 100 years later.

In the middle of XIV century the magnetic needle
set on sharp pointed spear was set in the middle of paper
discandFlevialoya from Italy divided the disc into 16
blocks, later it was divided into 32 parts. Later, P.
Peregrik from divided the disc into 360 parts, and he
fastened a cursor and transparent cover to its body
(1380).

In XVI century, the system was set on cardan drive
to decrease the shakiness of magnetic needle.

The invention of compass made a revolution in
seamen’s activity like gunpowder used in military
technics. This made XV1— XVII centuries the period of
geographic inventions. Today compass is used mostly
by travelers, tourists, topographers, geologists, seamen,
sportsmen and others. Compasses, that is, magnetic
needle compasses have gradually been improved.
There are compasses with firm cover and construction
for mountain climbers, waterproof compasses for scuba
divers; there are constructive magnetic compasses with
big measurement and they are efficiently used in prac-
tice.

For instance, let’s see the construction of the
compass made by Adrianov. It consists of cylinder
shape, steady compass which is not magnetized and
there is a thin spearlike sharp thing set in its center, and
light magnetic needle, freely rotating, is installed on it.
When the needle leaves the center, its one end points to
the North Pole and the other end points to the South
Pole. There is circle scale inside the compass body and
it has 360 parts. Each part is equal to 1°. The scale is
numbered in two ways. Internal radiuses are written
clockwise aftereach 15%r 20°. The external scale is
counterclockwise and after each 5 or 10 parts there are
numbers.

Sighting device (foresight) rotating in the body
side to sight the direction (to aim) and identify the
direction angle from the scale and also magnetic needle
of working principle of magnetic compass existing in
showing the size of angle is based on interaction with
horizontal organizer of Earth’s magnetic field.

Therefore, magnetic needle is placed along the lines of
Earth’s magnetic field.

The shortcoming of magnetic needle compass is
the dependence of its indicator on ferromagnetic
objects surrounding it, on electric conductors and also
on the Earth’s magnetic anomaly.

Since the beginning of XX century seamen have
been using non-magnetic hydro-compasses. The base
of hydro-compass consists of gyroscope set on cardan
system. Its movement does not depend on magnetic
field, its direction is based on the law of impulse mo-
ment keeping.

When it moves along meridian considering into
account the rotation of the Earth, its axis position is
always kept according to the time. If it is placed under
an angle of Earth meridian, in the result of Earth
rotation, its axis draws a funnel-like outline in the
consequence of inertia impacts, it moves around its in-
itial direction — there appears precession.

Therefore, if its axis is placed in the direction of
meridian, if a ship or plane constantly moves along the
selected angle towards this direction, the moving gyro-
scope does not change its position, there won’t be pro-
Cess.

Gyroscope was invented in 1813 by logan
Benenberger and as a device indicating its direction the
French scientist Fuko perfected and used it (1852).

Gyroscope was first made bythe Danish scientist
Van Den Bos in 1885, and 20 years later the German
scientist Herman Akutz Ken Efe used it as a device in
submarine and patented it.

Lately electronic magnetic compasses are widely
used. Its working principle depending on Earth’s
magnetic field and its direction is based on appearing
of inductive current in microelectronic system.
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If electromagnetic compass installed on a plane or
ship moves along meridian, its needle is on 0, if it
moves under an angle, its indicator shows constant size
if the plane or ship’s direction does not change.
Therefore, the plane or ship keeps its movement
direction.

The advantage of this compass over magnetic
needle compass is that indicator does not depend on
ferromagnetic parts around it.

Nowadays, electronic compass is used in naviga-
tion of planes and ships. The determination of its
direction is based mostly on signals coming from
satellites of the Earth.

However, in spite of those, today all the types of
compasses: magnetic needle compass, gyrocompass,
electromagnetic compass and electronic compasses are
efficiently used in technics and on bases of life require-
ments.
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AHHOTaLUA

HTI/II_IGBOILCTBO B YCJIOBHUAX prHO‘IHOfI OKOHOMMKH B MOCIICAHNUEC T'OJAbI OJIYYHNIIO OouIbIIIIE TICPCIICKTHUBBI AJIs
CBOCTO ﬂaHBHeﬁmeFO Pa3BUTHA BO MHOT'MX PErUOHax CTpPAaHBI. B MNPOMBIIUIICHHOM HNTHUIEBOJACTBEC IPHU BBICOKOM
Harpy3ke Ha OpraHN3M MTHIIBI JaXe He3HAUYUTEIbHBII HeOIaronpusTHEIN (aKTOp MOXKET BBI3BATh CTOHKHE HEOO-
patumble HapylleHus: GYHKIMH edeHd. Bricokasi MpolyKTHBHOCTD IITHIL CBSI3aHa C UCIIOJIb30BaHHEM BBICOKOKA-
JIOpUHHBIX KOPMOB. 3a MOCIEAHHUE TOIb OTMEUYAETCSI yBeIMUeHHE 3a00I€BaHUM TIEUEHU CPEIU MTHUII, YTO 00YCIIOB-
JICHO UCIIOJIb30BAHUEM He}106p0KaHeCTBeHHHX KOPMOB, IIPEMHUKCOB, }le(I)I/IHI/ITOM B pallMOHax BUTAMUHOB U HE3a-
MEHUMBIX KHCIIOT. HpI/IHI/IMaﬂ BO BHUMAHHE BO3PACTAIOUIYIO 3aMHTCPCCOBAHHOCTL IMTUIICBOAOB B ITOJTYUCHHUU
KOHKypeHTOCHOCO6HOﬁ MPOAYKIINHU, BOBHUKACT HACTOATECIIbHAA H606XOI[I/IMOCTI> B KOHTPOJIC ChIPpbA NTULIEBOYEC-
CKOM MPOITYKIHNH, C YTIyOJICHHBIM MOP(OJIOTHISCKIM KOHTpoJIeM. B naHHO# paboTe HaMu MPOBEICHO CPaBHU-
TCJIbHOC OPTaHOJICHTUYCCKOC U MOp(l)OJ'IOFI/I‘IeCKOG HCCIICA0OBAHUC Hp06 IICYCHHU ‘{GTBIpéX BHUJIOB IITHI] (L[bIHJ'IeHKa-
Opoiinepa, yTKH, MHACHKH U Ieperiena), KyIICHHBIX Ha MPIIaBKaX PEIHKOB 1 Mara3nHOB CBEpPUTOBCKON 00acTH,
JUI1 OLICHKH KaydyeCcTBa IOCTaBIsIEMON C Ppa3JIMYHbIX HTPII.[e(l)a6pI/IK MNpOAYKIIUH. Anamms 3aperuCTpupOBaHHbIX
HaMH IpOUCCCOB, MPOUCXOAAIIHNX B [ICYCHU NTUIILI, ITOKA3aJI, YTO TOJIBKO er'Iy6J'IeHHO€ MOp(I)OJ'IOFI/I‘{GCKOG HUCCJIIC-
JOBAaHUE OpraHa MOXKET MOKa3aTh MATOMCHETUYCCKYIO CYITHOCTD IMPOIECCa, HE BCErAa BLIABIACMYIO IIPU OpraHo-
JICITUYCCKOM HUCCJICAOBAHUH.

Abstract

Poultry farming in the conditions of market economy in recent years has received great prospects for its
further development in many regions of the country. In industrial poultry farming, with a high load on the poultry
organism, even an insignificant unfavorable factor can cause persistent irreversible violations of the liver functions.
High productivity of birds is associated with the use of high-calorie feeds. In recent years, there has been an in-
crease in liver disease among birds, which is due to the use of poor-quality feeds, premixes, a deficiency in vitamins
and essential acids. Taking into account the growing interest of poultry farmers in obtaining competitive products,
there is an urgent need to control the raw materials of poultry products, with in-depth morphological control. In
this paper we carried out a comparative organoleptic and morphological study of liver samples of four bird species
(chicken, duck, turkey and quail) purchased at the market stalls and shops of the Sverdlovsk Region to assess the
quality of products supplied from various poultry farms. The analysis of the processes registered by us in the liver
of a bird showed that only an in-depth morphological study of the organ can show the pathogenetic nature of the
process, which is not always detected by organoleptic examination.

KuioueBble cj10Ba: Me4YeHb, ITUIIA, IIBITICHOK-OpOiiep, yTKa, HHAeHKA, Tiepernes, BEeTepuHapHO-CaHUTapHas
SKCIIEPTH3a, MOPPOIOTUIECKOE UCCIICOBAHME.

Keywords: Liver, poultry, broiler chicken, duck, turkey, quail, veterinary and sanitary examination, morpho-
logical study.
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IITuneBoacTBO - camasi HAYKOEMKasi U ANHAMUY-
Hasg OTpPaciib COBPEMEHHOTO arpoNpPOMBIIIIICHHOTO
komIuiekca. HeciyyaliHO HHHOBAallUM U BBICOKHE TEX-
HOJIOTHH, Pa3pabOTaHHBIE POCCHUCKUMHU U 3apyOeikK-
HBIMH YYEHBIMH, HMECHHO B 3TOM CETMEHTE CEIBCKOTO
XO3SCTBA HAIIUTH CTOJb Mmmpokoe mpumenenne (Kap-
tambieBa H., [Tusens E., 2004). CoBpemenHoe mpo-
MBIIUICHHOE U IUNIEMEHHOE POCCUICKOE NTUIIEBOACTBO
HaXOJUTCSI Ha BBICOKOM YPOBHE, O U€M CBUMAETEINb-
CTBYIOT JOCTW)KCHHSI HaWBBICIIUX ITOKa3aTeseil ko3g-
¢unuenta 3PpQeKTUBHOCTH MHOTUX NTHLE()AOPUK.
[ITHneBOACTBO B YCIOBUSIX PHIHOYHOW DKOHOMHKH B
MOCJIEIHUE TOJBI MONYYMJIO OOJNBIINE MEPCIIEKTHBBI
JUISL CBOETO NANBHEHIIEro pa3BUTHS BO MHOTHX PETHo-
Hax ctpaHbl. [IprHIMas BO BHIMaHNE BO3PACTAIOIIYIO
3aMHTEPECOBAaHHOCTh NTHIIEBOAOB B IMOIYYCHHU KOH-
KypEHTOCIIOCOOHOW TPOAYKINH, BO3HHKAET HACTOS-
TeNbHasT HEOOXOIMMOCTh B COOJIIOIEHUN CTaHIapTOB
Ka4yecTBa, OCHOB OM0O0E3011acHOCTH, KOHTPOJIE ChIPhS
NTHULEBOAYECKON POIYKIHH.

B mpOMBIIIIEHHOM NTULEBOACTBE IIPU BBICOKOM
Harpy3Ke Ha OpraHu3M HTHUIBI Aa)Ke HE3HAYMTEIbHbIH
HeONaronpusTHeIH (GakTop MOXKET BBI3BAaTh CTOWKHUE
HeoOpaTHMbIe HapyIICHNS QYHKIHUH ITEUCHH.

HccnenoBanus nedyeHu, Kak caMoOd KpyNHOM IO-
M yHKIMOHATIBHON KeJIe3bl anmapaTta MUIEBAPCHUS
MPE/ICTABISIET MOBBIIICHHBIH TEOPETUUECKHH W TIPaK-
tuueckuii uatepec (Kpeirua A.B., Salomon1993 F.V.
1962; Kolda J., 1958) mus BeTeprHApHOM MEIUIUHEI,
300TexHHU U Ounonoruu. O0Ianass MHOTOYHCICHHBIMU
U pa3sHOOOpPa3HbIMU (PYHKIIMAMHU, 0OecTIedrBast IIOCTO-
STHCTBO BHYTPEHHEH CpeJibl OpraHu3Ma — €ro romeo-
cta3. Kpome Toro, y nTuin medeHb (yHKIHOHAIBHO
TECHO CBSI3aHa C PENPOAYKIHEH, TOCKOJIBKY B Heif ¢ 17-
HEJIeJIBHOTO BO3pacTa MOJIOAOK CHHTE3UPYETCs BUTEN-
JIOT€HHH - K30TCHHBIH JKeJITOYHBIN MaTepuall, mocTy-
MAfONIINH ¢ TOKOM KPOBU B OOLUTHI (DOJUTHKYIIOB STHU-
HHKa, CJIEZI0BATEIILHO, OT COCTOSIHUS IEYSHU 3aBUCHT U
siitieHockocTh. (Kounm u nmp., 2003; Xoxmos U.B.,
2006; Tkaués JI. A., Tkauésa H. C., 2010).

@DyHKOUS TICYSHHW CJO0XKHA W  MHOTO(YHKIHO-
HaJIbHA, B CBA3U C YeM MOP(OIOTHIECKHE HCCIIe0Ba-
HUS €€ BO MHOTOM ITOMOTAIOT PACKPBITh CYITHOCTH I1a-
TOJIOTHYECKUX MPOIIECCOB, BO3HUKAIONIUX IIPU COBEp-
IIEHHO pa3NWYHbIX 3a0oeBaHuAX. boiesneit MHorO, a
BBIOOp TMATOJIOTHYECKUX IPOIIECCOB, KOTOPBIE MOTIH
OBl pa3BUTHCS B TOM WJIM MHOM OpTaHe, B TOM YHCIIE U
B IICYCHH, HEBEJIMK. TeM He MeHee, OnpeeéHHas 1o-
CJI/IOBATENILHOCTD Pa3BUTHUS STHX IPOLECCOB, KOOIIE-
panust KJIIETOK, BXOJISIINX B COCTaB IIEYEHOYHOM TKAHH,
MX peaklusi BO MHOTOM OINpPEJENSIOT CYIIHOCTb I1aTo-
noruueckoro npouecca (Aposnosa JI.U., Kynaprokosa
V.1, 2010).

B npOMBINIICHHOM NTHIIEBOJCTBE BBICOKAS TPO-
JYKTHBHOCTB IITHII CBSI3aHAa C BBICOKOIl HAarpy3Kkoi Ha
OpTaHU3M NTHIIBI, C NCIIOIH30BAHHEM BBICOKOKATIOPHI-
HBIX KOPMOB, IIPH 3TOM IEY€Hb CTPAAaeT OT OOJBIINX
Harpy3o0K, SBJSISICh JIE3MHTOKCHKAIIMOHHBIM 0apbepom
MEXIY JKEeNyJOYHO-KHIIEYHBIM TPAKTOM M KPOBBIO,
Jlayke He3HAUNTEIIbHBIN HeOIaronpuaTHeIi (pakTop Mo-
JKET BBI3BaTh CTOMKHE HeOOpaTHMbIC HapyLICHUS
(yHKIMM TIeueHH, 00JIBIIMHCTBO 3a00JICBaHNUI CBSI3aH-

HBIE ¢ OOMEHOM BEIECTB MMEIOT BTOPUYHOE IIPOMC-
xoxaenne (Xoxios U.B., 2006; bermunar E.C., 2008).
CoxpaHeHHe CTPYKTYpHI IIEYCHH, IO KaHus ee (hu-
3MOJIOTHYECKOTO COCTOSIHUS ABJSIETCA 00S3aTEIbHBIM
YCIIOBUEM JKHU3HENCSTENbHOCTH OpTraHn3Ma NTHIl U €€
npoxaykrusaoctr (beccapa6os b. @., 2007).

Ieablo HaLIEro MccaeJOBAHUS CTAJIO IPOBEJE-
HUE CPaBHUTENIBHON BeTepUHAPHO-CAaHUTApHOU U MOp-
(oJoTHUECKON OLEHKH NMpoO MEYESHU YETHIPEX BUJIOB
nTHL (LBITUIEHKa-Opoiiiepa, YTKH, WHICHKH W Tepe-
Tierna), KyIjieHHbIX Ha MPUJIaBKaX PHIHKOB U Mara3uHoB
CaepaioBckoii 001acTy, U1 OIIEHKH KauecTBa IOCTaB-
JIIEMOH C Pa3IMIHBIX TUIEPaOPHUK TPOTYKIIHH.

Marepuajbl 1 MeTOAbI HCCIEOBAHUM: IS HC-
CIICIOBAHUs KAauecTBa pealn3yeMoil mpoaykuuu (Te-
YEHb NTHUIIBI) HAMU OBLTH NPOBEICHBI OPraHOIENTHIC-
CKO€ M TUCTOJIOTHIECKOE HCCIIEI0BaHNE, TI0 OOLIETpH-
HATBIM METOAWKAM, IISATH OXJAXICHHBIX P00 MEeYeHN
LBILIAT-0poiinepos npoussoactsa OO0 «PaBuc - nTu-
uedadbpuka COCHOBCKast», MATH OXJIAXKACHHBIX MPOO
nedeHu uHAeek mnpousBoactBa OO0 «bamkupckuit
MITUIIEBOAYCCKHIA KoMILUIeKC uMeHd M. adypuy», msatu
OXJIaXKICHHBIX P00 meueHu yToK mpousoactea OO0
«[IepBoypansckuit MITK», maTH OXJIaXXICHHBIX MPOO
neyenu nepenenos npousoacTsa « I I'K®X bakibi-
kxoBa E.B.» mproOpeTeHHBIX B cCBOOOTHON peann3anui
Ha NIPHUJIaBKaX PHIHKOB U Mara3nHoB CBEPUTOBCKOM 00-
JIACTH.

Pe3yabTaThl McCIeJOBAHMIl: TIO pe3ynbTaTam
BETCPUHAPHO-CAHUTAPHOW SKCIIEPTU3Bl NPH OPTraHo-
JIEITUYECKOM HCCIIEIOBAaHUH, KOTOPOTO IOCTaTOYHO
JUIS OTIpeNieNeHus] T00pPOKaYeCTBEHHOCTH CHIPBS, IIe-
YeHb MPOIIYIBIBAIN U OCMaTPHUBAIH Tua(parMaibHyIO
¥ BUCIIEpAJIbHYIO TOBEPXHOCTH, )KEITUHBIE X0/l Ha I10-
MePEYHOM pa3pese C BUCIIEPATbHON CTOPOHBI HA MECTe
COeIMHEHMs Jonel. BBIABISUIM COOTBETCTBHE IIPO-
nykra OCT 31657-2012 «CyOnpoxyKTel nTHIEL Tex-
HUYECKHE YCIIOBHS.

OO0pa3ipl TIeYeHn OT BceX NTHIl 00pa0dOoTaHbI, C
TIIAJKOH, OJecTsAIIel MOBEpXHOCThI0. B cooTBeTCTBHI
¢ 'OCT 31657-2012 «CyOnpoayKTsl NTHIEL. TeXHU-
YecKHe YCJIOBHS» IEUeHb NTHIl UMEET OJHY WJIH JBE
nomu. MccnenyeMble HaMu 00pasIisl COCTOAIH U3 OJI-
HOH fosm (oOpa3serr medeHu nepernesna Ne3), AByX 10Jeit
(oOpasirel meuenu uuaeiku Nel, Ne2, No3, No4, NoS, 00-
pasubl nedenu nepenena Ne2, Ned, Ne5, obpasubl me-
yenn yTtku Nel, No5), ocrampHble OOpaslbl IEYCHU
NITHL, UIMENTH TP 0aH. 110 MaHHBIM pa3HBIX aBTOPOB
(Xoxnos U.B., 2006; Kocenkora [I.A., 2006; Kounmr
WU.MN. u np., 2003; Tkaues H.A., TkaueBa H.C., 2010),
YBEJIMUYEHUE KOIMYECTBA JOJEH CleqyeT paccMaTpH-
BaTh, MO-BHJIUMOMY, KaK aHOMQJIUH, TO €CTh HE3HAUH-
TEJIbHBIE AHATOMHYECKHE OTKIOHEHHUS, HE BIUSIOIINE
Ha ¢ysHknuio nedeHun (XKapos A.B., Ilwnmxos B.IL,
Kaxos M.C., 1999), HO mpuBoxsIIME K BapHaHTaM
AHATOMHYECKOTO CTPOSHHS OpraHa.

Bce oOpasmpl medeHn nTury 6e3 KEIYHOTO My-
3bIps, 0€3 MATEeH OT Pa3iIUTON KeIdu, KpoMe obpasna
Ne4 (meuenu nepernesna), KOTOPBIA UMEN HA BUCIIEPATIb-
HOW CTOpOHE IISITHO 3€JICHOTO OTTeHKa. Bce oOpasip
nedyeHy 0e3 MOCTOPOHHUX MPUPE3EH, C HATUYHEM He-
3HAUUTENIBHBIX OCTaTKOB JXMPOBOM M COEIMHUTEINb-
HOH TKaHHU.
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Koncucrennus 00pa3noB IUIOTHAsA, yupyras,
KpoMe 00pa3moB medeHn HHaeHkn NeS, oOpasmoB 1me-
yern neperena Ned, NoS5, oOpa3moB nedern yTku Nel,
Ne2, Ned4, KOTOpBIE WMENH PBHIXIYI0 KOHCHCTCHIIHIO.
Cocko0 Ha pa3pese 00pa3oB NeUeHH IBITUIAT-Opoiine-
poB Nel, o6pasnoB medenn naaeek Ne3, Ned, No5, 00-
pasuoB meueHu mnepernena Ne2, Ne3 oOWIBHBINA, Y
OCTaJIHBIX 00PAa3IOB COCKOO CKYIHBIM, B OJJHOM 00-
pasue nevenu nepernena Ne5 cockob cpenumii. Otaene-
HHUE KalCyJIbl OT OpraHa B HCCICIOBAaHHBIX 00pa3iax
OBUTIO XOpoIllee, KpOME IEYCHU IBILIAT-OpoiiiepoB
No2, neuenu unaeek No2, Ned, neuenu nepemnena Nel,
Ned, meuenn yrru No2, No4, Ne5.

3amax CyONpOIyKTOB aHAJIM3UPOBAIU IOCIE JI0-
CTIDKEHHS 00pa3raMyu KOMHATHOHW TeMIepaTyphl C 1o-
MOIIbIO, CJIETKa MNOJOTPETON B TEIUIONW JUCTHUILIMPO-
BaHHOM BOJE€ YHUCTOH MeTaNIMYEeCKOH IIMWIbLKHA. Bo
BcexX oOpasmax 3amax COOTBETCTBOBAJI CBEXKEMY IIPO-
IYKTY.

IIBeT 00Opa3IOB MEYCHH BapbHPOBAT OT CBETIO
JI0O TEMHO KOPHYHEBOT'0, MHOTHE 00pa3iibl HMENIU TO-
YEUHBIC KPOBOU3JIHUSIHUS U OBLITH aHEMUYHBIMH.

Bec rmedeHu BapbuUpoOBan M 3aBHCET OT BHUAA
rrrunbel. CpelHui Bec eUeHH IBITUIeHKa-0poiinepa co-
craBuI - 49,8 r, meueHu UHAEHKH - 57,1 T, ICUeHH Tie-
penena - 5,6 T, me4eH" yTKH - 57,5 T.

[Ipu MOpdOTOTHIECKOM HCCIICIOBAHUH TEYCHH
LBIUIAT-OpoiinepoB B o6pasne Nel 66u10 00HAPYKEHO
HapylIeHHEe CTPYKTYpHl OpraHa, B CBS3M C MHOXe-
CTBCHHBIMH KJICTOUHBIMH HH(uiIbTpaTamu (puc. 1)
PAaCIIOJIOKEHHBIMHU, KaK B IICHTPEC AOJIBKHU, TaK U 110 TI€-

pudepun. B mpocsere KpymHBIX COCyJOB Hapsay ¢

Puc. 1. einaenox — opoiinep. O6-

pasey Nel. Kiemounas unguio-

mpayus. OKpacka 2emamoxcuiu-
Hom u s03urom. Ve. x 400.
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N
3
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Puc. 2. Heinnenox — opouinep. O6-
paszey Nel. Tpomboamboobpazosea-
Hue. OKpacka 2eMamoKCuiuHoOM u
s03unom. ¥a. x 400.

IUIa3MOW BUJHBI T'€MOJIM3HPOBAHHBIC DPUTPOLUTHI U
ceTouka GuOpHHA, YTO CBHACTEIBCTBYET O TPOMOO00-
pasoBanuu (puc. 2).

B o6pazue Ne2, B cTpyKType TpHaasl 0OHAPYKEHO
pe3Koe pacIIpeHre BeH U 3all0JHEeHHE HX TPOMOOTH-
yecknMu Maccamu (puc. 3). CHHYCOHIBI TIEYCHH pac-
LIMPEHBI B HUX POCMATPUBAIOTCS aKTHBH3HPOBAHHBIE
3BE39aThIe PETHKYJIOIH/IOTEITUOIUTHI.

B o6pasie Ne3 medeHu UBIIIAT-OpPOIIIEPOB TaKk
e UMEIOTCS PsiJ] U3MEHEHUH B BHJE PACLIMPEHUs CH-
HYCOHW/IOB M aKTHBH3ALIMH 3BE3UaThIX PETHKYIOIHIIO-
TEJINOLUTOB, TIPH 3TOM CTPYKTYpa TeHaTOLUTOB HE HU3-
MeHeHa (puc. 4).

B o6pasme Ned nmeroT MecTo U3MEHEHHUs, Xapak-
TepHbIE JUIS IeraTuTa, a IMEHHO KaK B CHCTEME TPH-
azpl, TaK U B IAPCHXHME OpraHa BBIBICHBI JIMM(QO-
UTHO-KJIeTOYHbIe HHOUIBTPAThL. B mapenxuMe oprana
BUIHBl HEKPOTH3UPOBAHHBIC OE3bsACPHBIC TemaTo-
LUTHL, 4TO €Ille pa3 NOATBEPKIACT PA3BUTHE BOCIIAJIH-
TEIBHOTO MPOLEcca, IPU KOTOPOM YETKO IPOCIIEKHBA-
eTcsl albTepalys, SKceynanus u nponudepanus (puc.
5).

Ilutomnnasma KieTok nedeHu oopasma NeS paBHoO-
MEpHO OKpallleHa, siipa KOHTPACTHO BBICTYIIAIOT, rera-
TOLUTBHl UMEIOT YETKO BBIPAKCHHYIO CTPYKTYpY, TEM
HE MeHee, B CHCTEME TPHaIbl BEISBICHBI KJICTOYHBIC
HHOUIBTPATBI, COACPIKAIIME 3HAYUTEILHOE KOJIHYe-
CTBO TCEBI0J03WHO(UIIOB, YTO SBIACTCS XapaKTep-
HBIM JUIi WHBAa3HH JKEIyJOYHO-KHIICYHOTO TpPaKTa

(puc. 6).

B I
Puc. 3. Joinnenox — opouiaep. O6-
pazey Ne2. Tpom60o3 senibi.
Okpacka 2eMamoKcuiuHoM u
ao3unom. ¥a. x 400.




Puc. 4. [Jeinnenox — opotinep. 06-

pasey Ne3. Axmusuzayus 36e30ua-

MBIX PEMUKYIOIHOOMETUOYUMOE 8
cunycoudax neuenu. Okpacka ee-

2

Puc. 5. [Jeinnenok — opotinep. O6-

pasey Ned. Jlumgpouono-kremou-
Hble uHurompamel. beszvsaoep-
Hble, nocubuile 2enamoyuma.

MAMOKCUTUHOM U DO3UHOM. V6. X Okpacka 2emMamoKCunuHoM u Ve. x 630.
630. D03UHOM.
Ve. x 400.

PN
/6" cal? 328
4 | e .._ﬁ N
Puc. 6. LJoinnenok — 6poiinep. O6-
paszey NeS. [lcee0oso3unopunvt 6
cucmeme mpuaowi. Okpacka e-

MAMOKCUITUHOM U D03UHOM.

[Ipu MopdonorndecKkoM HCCIeJOBaHUN YTHHOW
TIeYeHHU BO BCeX IATH 0Opasiax Oblia oOHapyKeHa KH-
poBast TucTpodus pa3InIHON CTETIEHH BBIPAKEHHOCTH

C MEJKO- M KPYITHOKAIEIbHBIMU JKUPOBBIMH BaKyo-
nmsimu (puc. 7). B obpasne Ne2, BbIsiBICHA TOTalIbHASA
XKHUpoBasg aucTpodus (puc. 8).

-“ 2 § . o e
Puc. 7. Ymxa. Obpasey Ne5. Kupoeas oucmpogdus
neuenu. OKpacka 2eMamoKCuIuHOM U I03UHOM.
Ve. x 400.

HAsL AHCUPOBAS
oucmpogus nevenu. Okpacka 2eMamoKCUIUHOM U
903UHOM.

Ve. x 630.

ITpu Mop¢oaOrnvecKkoM HCCIeIOBaHUH TEYEHU
uHJIelkn B oOpa3ie Nel BoisiBieHa Oosee 4€TKO BbIpa-
JKEHHasl CTPYKTypa relaTolUTOB, 10 CPABHEHHUIO C 00-
pasuamu KypuHoi neuern. CUHYCOHIBI pacIiipeHsl. B
CHCTeME TPHaJbl UIMEIOT MECTO HE3HAYMTENbHbBIE Kie-
TOYHBIE MHQWILTPATHI, IPEACTaBICHHBIE JTUMQPOUA-
HBIMH KJIETKaMH U Makpodaramu (puc. 9).

B crenke cobupartenbHbIX BeH oOpasia Ne3 BbIsB-
JIEHBI TIPOLIECCHI PO (EpaIi, YTOJIIIEHHE CTEHKH C
MaITMIOMaTO3HBIM BBIPOCTOM BHYTPH KPOBEHOCHOTO
cocyna (puc. 10). B HEeKOTOpBIX y4acTKax opraHa siapa
TeNaTOLUTOB TMIEPXPOMHBIE B BHJIE UEPHBIX TOYEK,
YTO XapaKTepHO I MMKHO3a siaep (puc. 11).

B o6pasie Ne4 cTpykTypa opraHa pa3psIxjeHa 3a
Cc4€T pas3pacTaHusl MEXYTOUHOM COEIMHUTEIBHON
TKaHU MEXIY OTAENbHBIMH KJIETKaMH WM TPYHIIaMHU

KJIETOK, YTO XapakTepHO MJIsl THIEPTPO(UUECKOro
mupposa (puc. 12). CreHKa KPOBEHOCHBIX COCYIIOB
(hparMeHTHPOBaHA, B HEKOTOPHIX y4aCTKaX TOMOTCHH-
3UpOBaHa, BHYTPEHHSS JyacTHdeckas MeMmOpaHa He
BBIpaXkeHa (puc. 13).

CuHycousl NeueHn MHACHKHN oOpasma Ne5 pac-
LIMPEHBI, B HUX HE BUIHBI TUMQOUIHBIE KIeTKH. [n-
TOIIa3Ma TeNaToOLUTOB B COCTOSHUM 3€PHUCTOH JHC-
TpoduH, IPU 3TOM B IIUTOIUIA3ME T'€aTOLUTOB IOSB-
nsiercst Tpy06ast 6enrkoBast 3epHUCTOCTh. KitleTkH neyeHn
YBEJIMYUBAIOTCS B 00BEME, BBIIVISAAT HAOYXIINMH,
MYTHbIMH (MyTHOE HaOyxaHue). B cocynax mexyTou-
HOM COEIMHUTENILHON TKAHU TaK K€ BUIHBI DJIEMEHTBI
Oenoit kpoBu. Bech mporecc xapakTepusyercs Kak
JUCTPOPUIECKUI TEePEeXOANINA B BOCHAIUTEIbHBIN
(puc. 14).




T :
Puc 9. HHdeuKa O5pa3eu MNel.
Jlumgpouono-xkremounvie uHpuUIL-

mpamot. OKpacka 2emamoxcuiu-
HoM U 203uHOM. Y8. x 630.

Puc. I 2. HHOeuKa O6pa3eu N04

Paspacmanue mearcymounoii co-
eounumensrou mxkanu. Okpacka
2eMAMOKCUTUHOM U D03UHOM. V8.

Puc. 10. Huoetixa. Obpasey Ne3.
THanunomamo3suwiii gbipocm
BHYMPU KPOBEHOCHO20 COCYOA.
OKpacka 2emMamoxKCuiuHOM u
D03UHOM. Ye. X 400

Puc 13. HHdeuka O6pa3eu N04

Dpazmenmul KOJIAEHOBHIX GO0~

KoH. OKpacka 2emMamoKCuiuHOM U
a03umnom. Ya. x 630.
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. 11. Huoeiixa. O6pa3eu N03
Tunepxpommnvie s0pa cenamoyu-
mog. OKpacka 2eMamoKCuiuHOM U
203unom. V6. x 630.

Puc 14. Unoeiika. O6pa3el4 Nos.

3eprucmas oucmpogpus. Oxkpacka

2eMAMOKCUTUHOM U I03UHOM. V8.
x 630.

x 630.

[leuens nepenena nNpu TUCTONOTMYECKOM HCCIE-
JoBaHMM oOpas3mna Nel mMeeT XOpomio BBIPaXKEHHYIO
6aouHyI0 CTPYKTYpY. B 1leHTpansHo# BeHe Habmoaa-
€TCsl TEMOJIM3 IPUTPOLUTOB C BBINAJACHUEM 3€PEH Te-
MocujepuHa. Ileu€HoUYHbIE KIETKH 4ETKO OYEpUEHB,
HaOyXIIMe B HUX Mpeo0IiaaeT mpoLece KUpoBoH Juc-
tpoduu (puc. 15).

Crtpykrypa oprana oopasiia Ne2 Tak ke XOpOIIo
BBIp@XKEHA, COOMpaTeNbHbIe BEHbI MEPENOIHEHbI KPO-
BBIO C HaJIWYHEM T'€MOCHIECPHHA, YTO COOTBETCTBYET
BHYTPUCOCYAMCTOMY remonusy (puc. 16). B Hekoro-
PBIX YYacTKax Ie4eH! OOHapy>KeHbI JIUM(OUTHO-KIIe-
TOUYHBIE CKOIUIEHHs] MO THITy TpaHyléM, 4TO Xapak-
TepHO AJs canbMoHeiuésa (puc. 17). B remaronmTax
3epHUCTAs TUCTPOPHUS.

B renaroumntax oGpasma Ne3 3aperucrpupoBana
3epHUCTasT AUCTPOQUSL, COCYIbI TPHAIBI B COCTOSIHUU
runepemMun. [Ipu 3TOM B HEKOTOPBIX COCYIax OTMEYa-
€TCsl TEMOJIN3 3PUTPOLIUTOB C BBIIAJEHUEM JKEIE30C0-
JIeprKaIiero murMenTta — remocuaepuna (puc. 18). Co-

OupaTenbHBIE BEHBI PE3KO IEPETIOTHEHB! KPOBBIO, op-
MupytoTcst TpoMObI (puc. 19). Uérko BBIpaxkeHa IO
CPaBHEHHUIO CO BTOPHIM 00pa3OM CajlbMOHEIIE3HAS
rpaHyJEéMa.

CrpykTrypa nedenu neperneina B oopasue Ned mox-
YEPKHYTO BBIPAXEHA, 32 CUET pa3pacTaHHs MEKyTod-
HOW COEOWHUTEIFHON TKaHH, ¢ HATMYUEM KIJICTOYHU
UHQUIBTPAMKM M TIEPErOIHEHUSI COCYJOB KPOBBIO
(puc. 20). 3nech, Tak ke, Kak U B ABYX HPEABLAYIINX
00pasiax 0OHAPYKEHBI CATbMOHEIIE3HbIC TPaHYIEMBI
(puc. 21).

B o0pa3ue Ne5 nedyenu mnepernena BBISBIEHO ak-
THUBHOE pa3pacTaHue COECAMHHUTEIHHON TKAaHHW C TPOM-
0030M BEHO3HBIX KPOBEHOCHBIX COCYZIOB. BeHbI pe3ko
pacuIMpeHsl, B CHCTEME TpUaJbl HMEET MecTo (hOpMH-
poBanue Oenoro Tpomba (puc. 22). CuHycouasl pac-
LIMPEHBI, MEKAY OTACIbHBIMU IPYyIIaMu OaloK U Kie-
TOK BHIHO Pa3pacTaHUE COEIMHUTENbHON TKaHH, 110
THUITy THIEPTPO(UUECKOro IMPPO3a, 4acTb CHHYCOU-
JIOB 3aII0JIHEHA KPOBBIO.
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Puc. 15. Hep‘eneﬂ. (0] |

5 : iR
opaszey Nel.

s

Buympucocyouc
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3aki0ueHue: Amnanus pe3ylIbTaToB
OpraHOJIENITHYECKOTO NCCIIEI0OBAHNS B COOTBETCTBHH
¢ T'OCT 31657-2012 «CyOnpoayKTsl ITHIBL.
TexHUUYECKHE YCIOBUS» I0Ka3ad, YTO HE HMEIOT
OTKJIOHEHMH OT cTaHaapra oOpas3nsl  IedeHH
nplieHKa-opoitiepa  Ned, Ne5, o0pasipl IedeHH
uuaetiku  Nel, No2, Ne3, Ned4, obOpaser; mnedeHu
nepernena Ne3.

Tem He MeHee CpaBHUTEIILHOE MOP(OJIOTHIECKOe
HCCIIeI0BaHKE NEYSHH LBIIIAT-OpOiIepoB, yTOK, HH-
JIEEK U MEPETIEIIOB BBIABUIIO PSIJI MATOJIOTHYECKHUX IIPO-
LIECCOB OTHOCSIIIUXCS K JUCTPOPUIESCKUM M BOCIIAIIH-
TeNbHBIM. HeKoTophle U3 HUX, TaKHe KaK BHYTPHCOCY-
JICTBIN TeMOJIH3 SPUTPOLIUTOB, SIBJICHUE
THIIEPTPO(UUECKOTO 1IMPPO3a, U3MEHEHHS B CTEHKE
KPOBEHOCHBIX COCYZOB, a TaKXe CalbMOHEIUIC3HbIE
TpaHyJIEeMbl B IICICHH TIEPENENIOB, CBUACTEIBCTBYIOT O

rIIyOOKMX TMPHXKM3HEHHBIX MATOJIOTMYECKUX IMPOIEC-
cax B OpraHU3Me ITHIIBI, YTO SBUIIOCH OTPAKEHUEM B
CTPYKType uX rnedeHu. Takum 00pa3oM HapsiIy ¢ opra-
HOJICTITHYECKUM HCCIIECI0OBAHUEM IS TIOJTyUSHUST KOH-
KYPEHTOCIHOCOOHOU IUETHYECKON MPOAYKIIUU K KOTO-
POM OTHOCHUTCS ITEYEHb HEOOXOAUMO MTPOBEIEHUE MOP-
(hOJIOTHYECKOTO UCCIICTIOBAHNS.
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