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Abstract

Studies were carried out in various landscape zones of the Greater Caucasus within Azerbaijan during 1976-
2016. In the investigated territory, 38 species of bumblebees and 9 species of cuckoo bumblebee were identified.
Food chains, ecological classifications and an abundance of species of bumblebees were studied. In the studied
region of bumblebees visit 224 species of plants from 27 botanical families. The most visited are plants from the

families: Asteraceae, Rosaceae, Lamiaceae, Fabaceae, Apiaceae, Ranunculaceae and Caprifoliaceae.

Out of 38 species of bumblebees, 18 species are long-stemmed, 10 - medium proboscis, 10 - short-stemmed.
All species of Bombus can be divided into 4 groups according to biotope confinement: steppe (13 species), forest
(30 species), meadow (40 species) and eurytite (8 species).

Of the 47 species of bumblebees and cuckoo bumblebees, 8 species are massive (share of 5.01% and more in
collection), 10 species are common (share in collections is from 2.01 to 5%), 20 species are rare (share in collection

0.5 - 2%).

18 species (38.3%) of bumblebees found in the Greater Caucasus region of Azerbaijan are subendemic to the

Caucasian Isthmus.

Keywords: bumblebees, pollinators, food chans, ecological classification, an abundance of species.

Introduction

Bumblebees (Hymenoptera, Apidae) are active
pollinators of entomophilous plants and are found in all
plant ecosystems, especially in boreal and mountainous
cenoses. Due to their morphological and ecological
characteristics, they are the most important pollinators
in the above areas. In the Greater Caucasus bumblebees
are common in almost all landscape types, except for
semi-deserts and their pollinating activities contribute
to the maintenance of biodiversity in natural and artifi-
cial ecosystems. Bumblebees are polytrophic animals
and this allows them to use the resources of ecosystems
as much as possible during the development of the fam-
ily.

The diversity of natural and anthropogenic land-
scapes in the Greater Caucasus region has predeter-
mined the formation of various ecological adaptations
among the bumblebees that live here, allowing them to
make optimal use of available food resources of vary-
ing degrees of accessibility. To understand the pro-
cesses of co-evolution of entomophilous plants and pol-
linators, a very important issue is also the study of food
chans of bumblebees.

As aresult of economic activities, especially in ag-
riculture, natural and artificial ecosystems have
changed dramatically. Therefore, the issues of protect-
ing bumblebees are very topical at the present time.

Azerbaijan occupies the southern part of the Cau-
casian mountainous country, here there are almost all
the natural and climatic zones inherent in the Caucasus
as a whole. A comprehensive study of bumblebees in
the Greater Caucasus has not been carried out up to the
present date.

The purpose of the present studies was to study
food chans and certain ecological features of bumble-
bees in the Greater Caucasus of Azerbaijan.

Material and Methods

The material was collected in 1976-2016 from dif-
ferent natural areas and biocenoses of the Greater Cau-
casus within Azerbaijan. The collection and processing
of materials was carried out according to the generally
accepted methodology in entomology. Relative abun-
dance was calculated according to the scheme: 1 point
- very rare species (share in the collections is 0.5% or
less); 2 points - rare species (share from 0.51 to 2%); 3
points - conventional species (from 2.01 to 5%); 4
points - massive (5.01% and more).

Results and Discussion

As a result of studies conducted over 40 years, 38
species of bumblebees and 9 species of cuckoo bum-
blebee from various landscapes of the Greater Cauca-
sus of Azerbaijan were identified.

The food chans of bumblebees of the genus Bom-
bus have been studied. It is noted bumblebees in the
studied region 224 plant species from 27 botanical fam-
ilies: Ranunculaceae (15), Rosaceae (23), Crossulari-
aceae (1), Fabaceae (21), Malvaceae (6), Rhamnaceae
(2), Apiaceae (21), Berberidasceae (2), Adoxaceae (3),
Caprifoliaceae (12), Boraginaceae (11), Scrophularia-
ceae (13), Plantaginaceae (1), Orobanchaceae (1), La-
miaceae (24), Asteraceae (26), Urticaceae (1), Melan-
thiacea (1), Amaryllidaceae (1), Zygophyllaceae (1),
Asphodelaceae (1), Tiliaceae (5), Brassicaceae (2), Va-
lerianaceae (2), Acaciaceae (1), Capparidaceae (1),
Liliaceae (13)[1, 2,3]. The most visited are plants from
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the families: Asteraceae, Rosaceae, Lamiaceae, Faba-
ceae, Apiaceae, Ranunculaceae and Caprifoliaceae.

Table 1. Food chans of bumblebees of the Great Caucasus within Azerbaijan

Ne | Species of bumblebees Plant families
Ranunculaceae , Rosaceae , Crossulariaceae ,Fabaceae,Malva-
ceae, Rhamnaceae,Apiaceae, Berberidasceae,Adoxaceae,Caprifo-
. liaceae,Boraginaceae,Scrophulariaceae,Plantaginaceae, Oroban-
1| Bombus terrestris (Linnaeus, 1758) chaceae,Lamiaceae, Asteraceae, Urticaceae, Melanthiaceae, Am-
aryllidaceae, Zygophyllaceae, Asphodelaceae, Tiliaceae,
Brassicaceae,Valerianaceae, Acaciaceae
Ranunculaceae, Rosaceae, Fabaceae, Malvaceae, Apiaceae, Adox-
. aceae, Boraginaceae, Plantaginaceae,
2| B.lucorum (Linnaeus, 1761) Scrophulariaceae, Orobanchaceae, Lamiaceae, Crucifera, Aster-
aceae, Amaryllaceae
. - Apiaceae, Lamiaceae, Fabaceae , AAsteraceae, Amarylliaceae,
3 | B.soroensis (Fabricius, 1776) Caprifoliacea
Ranunculaceae, Rosaceae, Fabaceae, Malvaceae, CAprifoliaceae,
. Boraginaceae, Valerianaceae, Plantaginaceae, Orobanchaceae,
4 | B.hortorum (Linnaeus, 1761) Lamiaceae, Asteraceae, Asphedodelaceae, amaryllidaceae, Tilia-
ceae
. . Ranunculaceae, Rosaceae, Fabaceae, Adoxaceae, Boraginaceae,
5 | Bargillaceus (Scopoli, 1763) Lamiaceae, Plantoginaceae, Orobanchaceae,
6 | B.portchinskii Radoszkovski, 1883 | Lamiaceae, Asretaceae
Rosaceae , Fabacaeaae, Malvaceae, Valerianaceae, Caprifoli-
L . aceae, Boraginaceae, Scrophulariaceae,
7| B.zonatus apicalis Scorikov, 1935 Plantoginaceae, Orobanchaceae, Lamiaceae, Crusifera(Brassica-
ceae), Asteraceae, Apiaceae
8 | B.silvarum (Linnaeus, 1761) Apiaceae, Lamiaceae, Asteraceae
9 B.daghestanicus  Radoszkovski, | Rosaceae, Apiaceae, CAprifoliaceae, Asteraceae, Amaryllidaceae,
1877 Lamiaceae, Fabaceae
. - . Ranunculaceae, Rosaceae, Apiaceae, Lamiaceae, Plantaginaceae,
10 | B.simulatilis Radoszkovski, 1888 Urticaceae, Boraginaceae, Asteraceae
s . Rosaceae, Apiaceae, Lamiacaeae, Asteraceae, Ranunculaceae,
11 | B.tristis insipidus Skorikov, 1922 Caprifoliaceae
. . Ranunculaceae, Rosaceae, Malvaceae, Apiaceae, Lamiaceae,
12 | B.armeniacus Radoszkovski, 1877 Asteraceae, Amaryllidaceae
13 | B.alboluteus Pallas, 1771 Apiaceae, Lamiaceae, Valerianaceae, Asteraceae
14 | B.vorticosus (Gerstaeckhert, 1872) | Rosaceae,Fabaceae, Apiaceae, Asteraceae
15 | B.muscorum (Linnaeus, 1758) Berberidaceaae,Plantaginaceae,Caprifoliaceae,Apiaceae
16 fé'#o'{os’ew'tz' Radoszkovski, Rosaceae, Apiaceae, Lamiaceae, Asteraceae
Ranunculaceaea, Rosaceae,Fabaceae,Adoxaceae, Caprifoli-
17 | B.rehbinderi Vogt, 1909 aceae,VaIer_lanaceae,Borgglnaceae, Plantaginaceae, Orobancha-
ceae, Lamiaceae, Brasicaceae, Asteraceae, Asohodelaceae,
Melanthiaceae, Amaryllidaceae
Rosaceae, Fabaceae, Apiaceae, Valerianaceae, Plantaginaceae,
18 | B.persicus Radoszovski, 1881 Boraginaceae, Lamiaceae, Urticaceae,
Asteraceae, Melanthiaceae
19 | B.fragrans (Pallas, 1771) Ranunculaceae, Rosaceae, Fabaceae
Ranunculaceae, Rosaceae, Fabaceae , Apiaceae, Valerianaceae,
20 | B.melanurus Lepeletier, 1836 Boraginaceae, Plantaginaceae. Orobanchaceae, Lamiaceae,
Asteraceae
21 B.eriophorus  caucasicus Ra- | Ranunculaceae, Rosaceae, Fabaceae, Boraginaceae, Lamiaceae,
doszkovski, 1881 Asteraceae, Apiaceae, Amarylliaceae
22 | B.alagesianus Skorikov, 1922 Ranunculaceae, Rosaceae, Apiaceae, Asteraceae
23 | B.apollineus Scorikov, 1910 Ranunculaceae, Apiaceae, Asteraceae, Caprifoliaceae.
24 B.haematurus Kriechbaumer, | Rosaceae, Fabaceae, Apiaceae, Boraginaceae, Plantaginaceaey-
1870 gophyllaceae
25 lBé%quterraneus latreillellus Kirby, Apiaceae, Lamiaceae, Asteraceae, Boraginaceae
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B.incertus Morawitz, 1881

Ranunculaceae, Rosaceae, Fabaceae, Apiaceae, Caprifoliaceae,
Boraginaceae, Scrophulariaceae,
Plantaginaceae, Orobancaceae, Lamiaceae, Asteraceae

27

B.velox Scorikov, 1914

Ranunculaceae, Rosaceae, Fabaceae, Orobanchaceae, Lami-
aceae, Asteraceae

28 | B.alpigenus Morawitz, 1874 Ranunculaceae, Rosaceae, Fabaceae
29 | B.brodmannicus Vogt, 1909 Rosaceae
30 | B.canus Radoszkovski, 1878 Apiacaeae

30

B.georgicus Vogt, 1909 KX

31 | B.handlirschanus Vogt, 1909 Ranunculaceae
32 | B.hypnorum Linnaeus, 1758 Apiacaeae

33 | B.jonellus Kirby, 1802 Ranunculaceae
34 | B.laesus Morawitz, 1875 Lamiaceae

35 | B.niveatus Kriechbaumer, 1870 Lamiaceae

37 | B.confusus Schenck,1859 -

38

B.distinquendus Morawitz,1869

40

Psithyrus bogemicus Seidl, 1838

41

Ps.campestris Panzer, 1801

42

Ps.quadricolor Lepeletier, 1832

Ps.barbutellus (Kirby, 1802)

44

Ps.globusus rossicus Popov, 1936

45

Ps.maxillasus Klug, 1817

46

Ps.rupestris (Fabricius, 1793)

47

Ps.sylvestris Lepeletier, 1832

48

Ps.vestalis (Geoffroy, 1785)

Table 2. Environmental groups and extensive bumblebee (Bombus) and cuckoo-bumblebees (Psithyrus) in key
biotopes Greater Caucasus within Azerbaijan.

Ne Species of bumblebees Plant families
Ranunculaceae , Rosaceae , Crossulariaceae ,Fabaceae,Malva-
ceae, Rhamnaceae,Apiaceae, Berberidasceae,Adoxaceae,Capri-
. foliaceae,Boraginaceae,Scrophulariaceae,Plantaginaceae, Oro-
1 Bombus terrestris (Linnaeus, 1758) banchaceae,Lamiaceae, Asteraceae, Urticaceae, Melanthiaceae,
Amaryllidaceae, Zygophyllaceae, Asphodelaceae,Tiliaceae,
Brassicaceae,Valerianaceae, Acaciaceae
Ranunculaceae, Rosaceae, Fabaceae, Malvaceae,
. Apiaceae,Adoxaceae, Boraginaceae, Plantaginaceae,
2 B.lucorum (Linnaeus, 1761) Scrophulariaceae, Orobanchaceae, Lamiaceae, Crucifera,
Asteraceae, Amaryllaceae
. .. Apiaceae, Lamiaceae, Fabaceae , AAsteraceae, Amarylliaceae,
3 B.soroensis (Fabricius, 1776) Caprifoliacea
Ranunculaceae, Rosaceae, Fabaceae, Malvaceae, CAprifoli-
4 B.hortorum (Linnaeus, 1761) aceae, Boragl_naceae, Valerianaceae, Plantaginaceae, Oropan—
chaceae, Lamiaceae, Asteraceae, Asphedodelaceae, amaryllida-
ceae, Tiliaceae
. . Ranunculaceae, Rosaceae, Fabaceae, Adoxaceae, Boragina-
S B.argillaceus (Scopoli, 1763) ceae, Lamiaceae, Plantoginaceae, Orobanchaceae,
6 B.portchinskii Radoszkovski, 1883 | Lamiaceae, Asretaceae
Rosaceae , Fabacaeaae, Malvaceae, Valerianaceae, Caprifoli-
L . aceae, Boraginaceae, Scrophulariaceae,
! B.zonatus apicalis Scorikov, 1935 Plantoginaceae, Orobanchaceae, Lamiaceae, Crusifera(Brassi-
caceae), Asteraceae, Apiaceae
8 B.silvarum (Linnaeus, 1761) Apiaceae, Lamiaceae, Asteraceae
9 B.daghestanicus ~ Radoszkovski, | Rosaceae, Apiaceae, CAprifoliaceae, Asteraceae, Amaryllida-
1877 ceae, Lamiaceae, Fabaceae
10 B.simulatilis Radoszkovski, 1888 Ranuncul_aceae, Rosacege, Apiaceae, Lamiaceae, Plantagina-
ceae, Urticaceae, Boraginaceae, Asteraceae
11 B.tristis insipidus Skorikov, 1922 Rosa(_:ea_e, Apiaceae, Lamiacaeae, Asteraceae, Ranunculaceae,
Caprifoliaceae
12 B.armeniacus Radoszkovski, 1877 Ranunculaceae, Ros_aceae, Malvaceae, Apiaceae, Lamiaceae,
Asteraceae, Amaryllidaceae
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13 B.alboluteus Pallas, 1771 Apiaceae, Lamiaceae, Valerianaceae, Asteraceae
14 B.vorticosus (Gerstaeckhert, 1872) | Rosaceae,Fabaceae, Apiaceae, Asteraceae
15 B.muscorum (Linnaeus, 1758) Berberidaceaae,Plantaginaceae,Caprifoliaceae,Apiaceae
16 fé’%omsww’tz’ Radoszkovski, Rosaceae, Apiaceae, Lamiaceae, Asteraceae
Ranunculaceaea, Rosaceae,Fabaceae,Adoxaceae, Caprifoli-
. . aceae,Valerianaceae,Boraginaceae, Plantaginaceae, Oroban-
17 B.rehbinderi Vogt, 1909 chaceae, Lamiaceae, Brasicaceae, Asteraceae, Asohodelaceae,
Melanthiaceae, Amaryllidaceae
Rosaceae, Fabaceae, Apiaceae, Valerianaceae, Plantaginaceae,
18 B.persicus Radoszovski, 1881 Boraginaceae, Lamiaceae, Urticaceae,
Asteraceae, Melanthiaceae
19 B.fragrans (Pallas, 1771) Ranunculaceae, Rosaceae, Fabaceae
Ranunculaceae, Rosaceae, Fabaceae , Apiaceae, Valerianaceae,
20 B.melanurus Lepeletier, 1836 Boraginaceae, Plantaginaceae. Orobanchaceae, Lamiaceae,
Asteraceae
21 B.eriophorus caucasicus Ra- | Ranunculaceae, Rosaceae, Fabaceae, Boraginaceae, Lami-
doszkovski, 1881 aceae, Asteraceae, Apiaceae, Amarylliaceae
22 B.alagesianus Skorikov, 1922 Ranunculaceae, Rosaceae, Apiaceae, Asteraceae
23 B.apollineus Scorikov, 1910 Ranunculaceae, Apiaceae, Asteraceae, Caprifoliaceae.
24 B.haematurus Kriechbaumer, | Rosaceae, Fabaceae, Apiaceae, Boraginaceae, Plantagina-
1870 ceaeygophyllaceae
25 1Bé%uzbterraneus latreillellus Kirby, Apiaceae, Lamiaceae, Asteraceae, Boraginaceae
Ranunculaceae, Rosaceae, Fabaceae, Apiaceae, Caprifoliaceae,
26 B.incertus Morawitz, 1881 Boraginaceae, Scrophulariaceae,
Plantaginaceae, Orobancaceae, Lamiaceae, Asteraceae
. Ranunculaceae, Rosaceae, Fabaceae, Orobanchaceae, Lami-
27 B.velox Scorikov, 1914 aceae, Asteraceae
28 B.alpigenus Morawitz, 1874 Ranunculaceae, Rosaceae, Fabaceae
29 B.brodmannicus Vogt, 1909 Rosaceae
30 B.canus Radoszkovski, 1878 Apiacaeae
30 B.georgicus Vogt, 1909 KX
31 B.handlirschanus Vogt, 1909 Ranunculaceae
32 B.hypnorum Linnaeus, 1758 Apiacaeae
33 B.jonellus Kirby, 1802 Ranunculaceae
34 B.laesus Morawitz, 1875 Lamiaceae
35 B.niveatus Kriechbaumer, 1870 Lamiaceae
37 B.confusus Schenck,1859 -
38 B.distinquendus Morawitz,1869 -
40 Psithyrus bogemicus Seidl, 1838 -
41 Ps.campestris Panzer, 1801 -
42 Ps.quadricolor Lepeletier, 1832 -
Ps.barbutellus (Kirby, 1802) -
44 Ps.globusus rossicus Popov, 1936
45 Ps.maxillasus Klug, 1817 -
46 Ps.rupestris (Fabricius, 1793) -
47 Ps.sylvestris Lepeletier, 1832 -
48 Ps.vestalis (Geoffroy, 1785) -
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Distribution by landscape zones
==
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% =3 Q\/
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Ne Species of bumblebees = 25 S
2 S e 2
S [ 8:=5|¢g | 8 S
= | 888|5 | & 3
e | 2%E| ¢ > | - S
S |2%g/8 |2 ||| E
1 | Bombus terrestris (Linnaeus, 1758) SB S * * 0/3,3
2 | B.lucorum (Linnaeus, 1761) SB E * * * * M/6,5
3 | B.soroensis (Fabricius, 1776) SB M, F * M/3,7
4 | B.hortorum (Linnaeus, 1761) LB F, M * * M/3,7
5 | B.argillaceus (Scopoli, 1763) LB M,S | * * 0/21
6 | B.portchinskii Radoszkovski, 1883 SB M,F * * * 0/21
7 | B.sylvarum (Linnaeus, 1761) MB E * * * M/6,5
8 | B.daghestanicus Radoszkovski, 1877 MB E * * * M/ 12,8
9 | B.simulatilis Radoszkovski, 1888 SB E * * * * P /0,5
10 | B.tristis insipidus Skorikov, 1922 MB M,F * M/ 2
11 | B.armeniacus Radoszkovski, 1877 LB M,S | * * P/1,2
12 | B.alboluteus Pallas, 1771 SB E * * * * 0O /4,7
13 | B.vorticosus (Gerstaeckhert, 1872) LB M * * P/ 0,5
14 | B.muscorum (Linnaeus, 1758) LB SM|* * P /0,9
15 | B.mloxkosiewitzi Radoszovski, 1877 LB E * * * M/5,6
16 | B.rehbinderi Vogt, 1909 LB F.M * M /21,2
17 | B.persicus Radoszovski, 1881 MB M * * * P /0,7
18 | B.fragrans (Pallas, 1771) MB M,S * P/ 0,2
19 | B.melanurus Lepeletier, 1836 MB M,S | * * * 0/24
20 | B.eriophorus caucasicus Radoszkovski, 1881 LB | M,F * 0/25
21 | B.alagesianus Skorikov, 1922 LB M,S | * * * 0/24
22 | B.apollineus Scorikov, 1910 LB M, F * P/ 0,5
23 | B.haematurus Kriechbaumer, 1870 LB E * * * 0/3
24 | B.subterraneus latreillellus Kirby,1802 LB M, F * 0/2,3
25 | B.incertus Morawitz, 1881 LB M * P/ 0,5
26 | B.velox Scorikov, 1914 MB M * * P/ 0,2
27 | B.alpigenus Morawitz, 1874 SB M,F * P /0,2
28 | B.brodmannicus Vogt, 1909 LB SSM|* * * P /0,7
29 | B.canus Radoszkovski, 1878 MB M * P/ 0,7
30 | B.georgicus Vogt, 1909 SB M, F * P /0,2
31 | B.handlirschanus Vogt, 1909 SB M * * 0/2,4
32 | B.hypnorum Linnaeus, 1758 MB F * P/1,2
33 | B.jonellus Kirby, 1802 SB F P /0,2
34 | B.laesus Morawitz, 1875 LB S,F | * * P/ 0,5
35 | B.niveatus Kriechbaumer, 1870 LB F,M * * P/ 0,9
36 | B.confusus Schenck,1859 MB M * P/ 0,2
37 | B.distinquendus Morawitz,1869 LB M * P/ 0,2
38 | B.zonatus apicalis Smith, 1854 LB F * P/ 0,5
39 | Psithyrus bohemicus Seidl, 1838 M, F * P /0,5
40 | Ps.campestris Panzer, 1801 M, F * P /0,2
41 | Ps.quadricolor Lepeletier, 1832 M, F * P /1,4
42 | Ps.barbutellus (Kirby, 1802) M, F * * P /0,9
43 | Ps.globusus rossicus Popov, 1936 M, F P /0,5
44 | Ps.maxillasus Klug, 1817 M P /0,4
45 | Ps.rupestris (Fabricius, 1793) M, F P /0,2
46 | Ps.sylvestris Lepeletier, 1892 F P/ 0,2
47 | Ps. vestalis (Geoffroy), 1785 S F P /0,2
Bcero: 16 26 |10 |25 |8 100
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Conventional designations: SB - short-proboscidians; MB - mid-proboscidians; LB - long-proboscidians

S —steppe; E — eurytopic; M- medow, F- forest

U - usual (10 species), M - massive (8 species), R - rare (29 species).
Subendemics of the Caucasian Isthmus are highlighted in red.

Bumblebees live in all climatic zones and are
broad polytrophs, they successfully adapt to both cul-
tural and ornamental plants. Important are the plants
blossoming in early spring, when after wintering the fe-
males - founders of the new families most need food
(pollen - protein food for brood and nectar - carbohy-
drates for the uterus) to build a nest, lay cells, feed
brood [3]. At the beginning of flight activity in the
study region, the main forage plants of primary im-
portance are the following: different species of Juni-
perus, Cerasus, fruiting (prunus divaricata, P. Domes-
tica, Pyrus communis, Juglans regia), etc. The bumble-
bee family reaches the maximum number by the end of
June, when the future generation of females and males
begins to be laid. At this time, the number of flowering
plants reaches a maximum, and at the same time the
maximum number of workers is observed. The main
fodder plants in the middle of summer are representa-
tives of the families Asteracea, Dipsacaceae, Lami-
aceae, Fabaceae, Scrophulariaceae.

For different species of bumblebees, a relationship
is observed between the length of the proboscis and the
length of the corolla of the flowers. Out of 38 species
of bumblebees, 18 species are long proboscis, 10 - me-
dium proboscis, 10 - short proboscis. As the height in-
creases, the proportion of long proboscis bumblebees
increases. This is due to the predominance of their food
objects. In low-lying biocoenoses, where as a result of
the development of agriculture, the depletion of ento-
mophilous vegetation is observed, short-chain ento-
mophilous plants from the families Asteracea and
Rosaceae are most characteristic. And in mountain ce-
noses, on the contrary, the diversity of the flora in-
creases, reaching a maximum in the subalpine zonet,
and the main representatives of long-wank plants.

In the mountain-steppe biocenoses 16, in forest
(low-mountain and mountain forests), 36, in subalpine
25 and in alpine 8 species were found. Apparently, the
number of species of bumblebees and bumblebee cuck-
00s along the high-altitude zones grows, but decreases
in the alpine zone, which is associated with the harsh
conditions of the highlands, where the flowering time
is short. All species of Bombus can be divided into 4
groups according to biotope confinement: steppe (13
species), forest (30 species), meadow (40 species) and
eurytite (8 species). Eurytropic species predominate in

almost all ecosystems, except for Alpine ones, which
indicate the least untransformation of the latter [3]. Of
the 47 species of bumblebees and bumblebee cuckoos,
8 species are massive (share in collections is 5.01% or
more), 10 are ordinary (share in collections is from 2.01
to 5%), 20 are rare (share in fees 0.5 - 2%).

18 species (38.3%) of bumblebees found in the
Greater Caucasus region of Azerbaijan are subendemic
to the Caucasian Isthmus.

Conclusion

According to the results of 40 summer studies of
bees, 38 species of Bumus and 9 species of cuckoo
bumblebee (Psithyrus) were found in the Greater Cau-
casus of Azerbajan. Their food chans, ecological clas-
sifications and abundance of species in collections were
studied. It is established that in the investigated region
bumblebees visit 224 species of plants belonging to 24
families. Of the 47 species of bumblebees and bumble-
bee cuckoos, 8 species are massive (share in collections
is 5.01% or more), 10 are ordinary (share in collections
is from 2.01 to 5%), 20 are rare (share in fees 0.5 - 2%).
There is a strong reduction in the abundance and spe-
cies diversity of bumblebees, the main reason being the
anthropogenic impact on various biocenoses.
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Abstract

This article presents data on the isolation, examination and identification of a new strain of filamentous cya-
nobacteria. Morphological features of strain were considered, photosynthetic pigments and exopolysaccharides
were quantified, the optimum conditions of cultivation were determined. Strain of cyanobacteria on the totality of
morphological, physiological and phylogenetic characteristics identified as Leptolyngbya sp SK.

AHHOTAUUA

B cratne MPUBOAATCA JaHHBIC 110 BBIJICJICHUIO, U3YUYCHUIO U I/I}Z[CHTI/I(i)I/IKaL[I/II/I HOBOI'O ITaMMa HUTYATHIX ITU-
aHoOakTepuil. PaccMoTpeHbl MopgoJornueckie 0cCOOEHHOCTH IITaMMa, MPUBEIEHbI Pe3yJIbTaThl ONpeIeIeHHs
KOJIMYECTBEHHOI'O COJACPIKAHUA ¢)OTOCI/IHTCTI/I‘ICCKHX IMUT'MCHTOB 1 OK30T10JINCaxXapru 0B, YCTAHOBJICHBI OIITUMAJIb-
Hble YCJIOBHS KyJibTHBUpOBaHus. [lITaMM 1maHoGakTepuii MO0 COBOKYITHOCTH MOP(OIOTHYECKUX, (HU3HUOIOTHYE-

CKHUX ¥ (DUIOTeHETHYECKUX MPHU3HAKOB UaeHTU(uIMpoBaH kak Leptolyngbya sp SK.

Keywords: cyanobacteria, algological pure culture, Leptolyngbya
KaroueBble ci1oBa: nmaHo0aKTepyu, albroJIOTHYECKH YncTas KylbTypa, Leptolyngbya

HunanobakTepun SBIAIOTCS IPEBHEHIIMMHU Opra-
HU3MaMH Ha IIaHEeTe, BO3PACT KOTOPBIX ONPeIeNsIeTCs
0KoJ10 3,5 Mupa. yieT. OHH MIMUPOKO PaCIpPOCTPAHEHHI B
MOYBaX BCEX THIIOB, MOPCKUX M IPECHBIX 3KOCHCTE-
Max; YCIIEIIHO Pa3BHBAIOTCS M PAcTyT Ha Kope Jepe-
BbEB, Ha CKajJaxX B pacCIICIMHAX KaMHEW; CIIOCOOHBI
OKa3bIBaTh MHTCHCHBHOE BIIMSHUEC HA KHCIOPOIHBIN
peXuUM MouB U BogoeMoB [1, c. 18].

OOnagaromye yHUKaIbHBIM JUIS TPOKapHOT OKCH-
TeHHBIM THIIOM ()OTOCHHTE3a, I[MaHOOAKTEpUH OTHO-
carcs k X ¢une momena Bacteria. OcoOeHHbIM sIBIIsI-
€TCsl U UX TAaKCOHOMMYECKHH CTaTyc, paccMaTpHBae-
MBI Kak OOTaHMYECKUH, TaK M OAKTEPHOJIOTHUECKUH.
Jlonroe Bpems IIaBEHCTBOBAJA AIBIOJIOTHYECKAsS CH-
CTeMa, OCHOBaHHAsi Ha MOP(OJOTHYECKUX MPHU3HAKAX
HETIOCPEACTBEHHO aHAJIN3UPYEMOTr0 WIH 3a(pHUKCHPO-
BaHHOTO TIPHPOJHOTO MaTepuana. bakrepuomormde-
CKUH MOJXOJ HCHOJIB3YEeT KHUBBIE KyIbTYPHI U YUUTHI-
BaeT MOP(OIIOTHYECKHUE, YIBTPACTPYKTypHBIE, (HU3HO-
JIOr0-OMOXMMHUYECKHE u MOJIEKYJISIPHO-
OMOJIOTHYECKHE TPH3HAKH, a TaKXKe KYyIbTYpaJbHBIC
CBOMCTBA J1JaOOPAaTOPHBIX MTaMMOB [2, c. 25].

Bmecte ¢ Tem, mns ompeneneHHss BHIOBOTO CO-
CTaBa IIMaHOOAKTEePHii, BCTPEYAIOLINXCSl B COCTABE CO-
00IIIeCTB, HEJOCTATOYHO CBEIEHHH O Mop¢oormye-
CKUX U KYJIbTYpPaJbHBIX IMPU3HAKAX, IMOCKOJBKY OHHU
YacTO MEPEKPHIBAIOTCS U CUIIBHO BapbUpPYyIOT. To4Has
TaKCOHOMMHYECCKAas I/I}leHTI/I(bI/IKaHI/Iﬂ BO3MOX>XHa TOJIBKO
Ha ocHoBaHuM aHanu3a 16S pPHK [3, c. 42].

Llenpro MccieOBaHUl SIBISUIOCH OTIpEEICHUE
TaKCOHOMHMYECKOTO ITOJI0KEHHSI AJIbIOJIOTHYECKH UH-
CTOTO IITaMMa [TUAHOOAKTEPHIA IO MOP(HOIOTHUSCKUM
1 (PUIIOTCHETUIECKHUM TPU3HAKAM.

Marepuanbl 1 MeTOAbI MccaenoBanuii. ccie-
JYEMYIO aJIbIOJIOTHYECKH YUCTYIO KYJIBTYPY ITOIy4dalIn
13 [HMaHO-0aKTEepHANTBHOTO COOOIIECTBa, UIUTEIHLHOE
BpeMsI KyJIbTUBHPOBABIIETOCS B JTaOOPATOPHBIX yCIIO-
Busix. IllTaMM HUTYATBIX HHaHO6aKTepHﬁ BBIJICJICH U
OYHIIEH IepeceBoM Ha 1% arapusoBannyio cpeny BG-
11.

Jnist u3ydeHuss MOpQOJIOTHH KIIETOK naHobaKTe-
pHH  HMCIIOJB30BAIM MHUKPOCKOII JIIOMHHECIIEHTHBIN
JIIOMAM PIIO-11. MuxpodoTtorpaduu nosyvaim Ka-
mepoit Digital camera for Microscope DCM510 ¢ no-
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MoIkio porpammsl ScopePhoto 3.0; n3amepenue xie-
TOK TPOBOJWIN C HCIOJNB30BAHHEM 3TOH K€ IIpO-
TPaMMBI.

Copepxannie (pOTOCHHTETHUECKUX NUTMEHTOB B
KIIETKaX HCCIEIYeMbIX IHaHOOAKTEPUIl ONMpeneisin
KOJIOPIMETPHUYECKUM METOAOM. DKCTPAKLIHUIO XJIOPO-
¢dbwa a ¥ KapOTHHOUIOB TPOBO U 70% STHIOBBIM
cnuproM. JIst onpeneneHuss KOHIEHTpaluid MUTrMeH-
TOB B BBITSDKKE HCIIOJB30BaNH (opMmynsl BepHoHa [4,
c. 1148] u Butrmreiina [5, c. 429].

DukoOmMnpoTenpl — GUKOLUMAHUH, aTI0PHKO-
[IMaHNH U QUKOIPUTPUH IKCTParupoBanu GochaTHbIM
OydepoM c npuMeHEHHEeM 6-TH KPaTHOTO 3aMOpPakHBa-
Hus. KoHIeHTpannio GuKOOHINIIPOTENHOB PACCUHUTHI-
Bautu 1o opmysram Curenmana u Kaiicu [6, c. 74].

BeigeneHne 3K30Mo0aMcaxapuioB U3 KyJIbTypab-
HOH cpefbl MPOBOAMIIN C TIOMOIIBIO 3TaHoa. KoHIeH-
TPALHMIO SK30TI0JINCAXAPHUIOB ONPENEILUTH (PEHOI-Cep-
HOKHCJIBIM MeTOoJioM [7, ¢. 352].

JHK 13 HakonmuTenbHOHW KYJIBTYpPBI BBIIEIAIN
CTaHIapTHBEIM MeToqoM [8, c. 128] (Mepkens Amnexk-
carnp lOpweBuu, OO0 «bnoCnapk», Mocksa). AM-
wimdukamyo nposoawin Ha JIHK-ammimupukarope
Mastercycler nexus (Eppendorf, T'epmanus). IIpo-
OYKTHl aMIUTM(UKANHA aHAIU3UPOBAIH C IOMOILBIO
anektpodopesa B 1,5% arapozHom rene. [Ipaiimepst
pa3paboTaHBl €  HCHOJNB30BAHHEM  IPOTPAMMBI
OligoReport (K.E. Ashelford, HeomyGiaukoBaHo)
6a3el manubeix RDP. Cneu c 1ap npaiMepoB

Iy Lt -

-

ONR

‘ ICmrms J s

OblTa OLCHEHA C HCIOJb30BAHHEM IIPOrPaMMBbI
OligoCheck (K.E. Ashelford, neomy06mukoBaHo) u
6a3p1 manHbBIX ARB-SILVA. IILP nponykTel Ob11H ce-
KBEHHPOBAaHbI C HCIIOJb30BAHHEM KOMMEPUYECKOTO
kuta Big Dye Terminator v.3.1 Ha aBTOMaTHIECKOM ce-
kseHatope ABI 3730 (Applied Boisystems, CIIIA),
cienysl MHCTPYKIUSIM THPOM3BOAWTENA. AHAIU3 YH-
CTOTHI TIOJIYYEHHBIX T10CIIEJOBATEIBHOCTEH HYKIEOTH-
JIOB ¥ VX TIEPBUYHOE PEJaKTHPOBAHUE MPOBOIIOCH B
porpamMmme Chromas Lite 2.01
(http://www.technelysium.com.au). O0benuHEHHE TTO-
CJIEI0OBATENILHOCTEH, MOJYYEHHBIX C MOMOIIBIO pa3-
JIMYHBIX NpaiiMepoB B KOHTHIH, IPOBOAWIACH B IIPO-
rpamme BioEdit 7.0.9.0.

Pe3ysbTaThl U 00cy:KAeHNe. BeineneHHast Kyib-
Typa MOJJIeP>KUBACTCS B TA0OOPATOPHBIX YCIOBHAX IIPH
KOMHATHOM TeMIiepaType ¥ OCTOSHHOM OCBEIICHUH ¢
2007 roma. KoHTponb YUCTOTHI KYJIBTYpbl HPOBOJAT
MHUKPOCKOIIMYECKUMU METOAAMH KaXIble 6 MECSILIEB.

Hccnenyemass KynbTypa IpelcTaBieHa HHUTYA-
teiMu 1aHoGakTepusmu (mmramm SK). [Itamm SK
pacTeT B )KUAKOI cpelie B BUE IJICHOK, IJIOTHBIX KO-
KHCTBIX TSDKEH SPKO-3€JIeHOT0 IBETa, CIOCOOeH 00pa-
30BBIBaTh JCPHOBUHKHU. [IpH BBIpalBaHHU HA TBEp-
IBIX cpeiaX HAOJIOHAeTCs CTENIOIIUICS POCT ITyYKOB
TPUXOMOB. B Tshke TPUXOMBI IIIOTHO CKJICCHBI MEXKIY
c000if M PacIoIoKeHBI YIOPSII0UYEeHHO, HHOT/Ia 00pa-
3ysl OKPYTJIbIC 3aBUTKHU M3 IIyYKOB TPUXOMOB (puc. 1).

y bl :

Puc. 1 3asumox, 06pazosannuiii nyukom mpuxomos 6 msoice (ceemosas Muxpockonus). Yeenuuenue x 1500

TpuxoMBI OT TPAMBIX JO CJIA00 BOJHHCTHIX.
KieTku B TpUXOMeE IIIHHIPUYECKHE, B JUTHHY OOJIBIIE
4YeM B IIHPHUHY, pa3Mep KIeTok 1,6-2,3 MKM B [UIHHY U
1,5-1,8 MKM B mUpuHY, MEXIy HUMH UMEIOTCS TIepe-

TsOKKU. YeXIIbI BOKPYT TOHKHE WM OTCYTCTBYIOT. Ko-
HEYHAas KJICTKa TPUXOMa 3aKpyTIICHHAs, 0e3 KaIUITPHL.
l'a3oBble BakyosM OTCYTCTBYIOT. KieTouHasi creHka
TPaMOTPHIIATENHHOTO THIA (PHC.2)
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Puc. 2 Mopgonoeus knemox wimamma SK: a) ceemosas mukpockonus, okpawennozo no cnocoby I pama
npenapama Kiemok, 6) cgemosas mukpockonus. Yeenuuenue 1500

B nocnenee BpeMsi 00JIbIIOe BHUMAHUE MTPUBIIC-
KaeT K ceOe MATMEHTHBIH KOMIUIEKC MHAHOOAKTEpH.
CooTHoIIIeHHE CoJepKaHUs (HOTOCHHTECTHICCKHIX TUT-
MEHTOB, OCOOEHHO B YCJOBHUIX CTPECCOBOTO BO3JIEH-
CTBUSI, IO3BOJISIET, IPEXK/IE BCETO, MOIYYUTh HHPOPMa-
1O O (PM3HOJIOTHYECKOM COCTOSHUU IMaHOOAKTEPHIA.
Kpome 3T0r0, MHOTHE TUTMEHTHI ABJISFOTCS [[CHHBIMU
MPOAYKTaMH, IPUMEHICMBIMH B Pa3InYHBIX 00JaCTAX
[9, c. 78; 10, c. 516].

Copmepxanue XJI0podminia a B HCCICTyEMOM
mTaMMe IraHoOakTepuit cocraBmio 0,223 Mr/T ceipoid
omomaccel, kapotuHOHI0B — 0,086 MI/T CBIpO# OHO-
Macchl. KonmaecTBo (QUKOOMIHUIIPOTEHHOB B M3ydae-
MOH KyJbType IHaHOOAKTepUi COCTaBHIIO: (PUKOIHA-
HuHa - 0,18 MI/T chipoii GnoMacchl; aJTopUKOIIMaHNHA
— 0,093 mr/r ceipoit Ouomaccsr; pukospurpuna — 0,04
MI/T CBIPOI OHOMACCHI.

CBoiicTBOM OOJIBLIMHCTBA BUIOB [IMAHOOAKTEPUil
ABJIACTCA NPUCYTCTBUE CJIM3UCTBIX IMMOBEPXHOCTHBIX
CTPYKTYP, COCTOSILIIMX, B OCHOBHOM, M3 9K30I0JIHCaXa-
pUmoB. DK30IMONMUCcaxXapuaaM MNHAHOOAKTEpHA B ITO-
clIeZTHee BpeMsl YAEINseTCs OBEIIICHHOS BHUMAaHKE, B
YaCTHOCTH, B CBSI3U C BO3MOXXHOCTBIO HX TIPUMCHEHUS
B 9koOmoTexHoyoruu [11, c. 20; 12, c. 453].

VYaenpHOE copepkaHue MOTUCAXapUIOB, IKCKpe-
TUPYeMbIX mTaMMoM SK IpHU IIOTHOCTH KyJBTYphI 1
r/n cyxoit 6uomaccel, coctaBuiio 0,126 T TIIFOKO3HBIX
eWHUII B pacyeTe Ha | T cyxoil Gmomacchl.

Ha poct, pa3Buthe, Gu3H0I0TO-OMOXUMHYECKHE
(hyHKIMK HaHOOAKTEPUH OKa3bIBACT BIMSIHUE LIEIBIA
psn ¢aktopos [9, ¢. 79]

[pu n3ydeHnn BIUSHUS a0NOTHIECKHUX (PAaKTOPOB
Ha UCCIIEIYyEeMbIH MTaMM [TUaHOOAKTEpHU B KayeCcTBE
(hakTOpOB BO3ICHCTBHS HCIOJNB30BAIN: TIPOJIOIKHU-
TENBHOCTh OCBEIICHHS U MPOAODKUTEIBHOCTD JOTIOJ-
HUTENbHOU a3parmu. CoJiepKaHue OCTAIBHBIX KOMITO-
HEHTOB (pepMEHTAIMOHHON CpPEIbl OCTaBAIOCH MTOCTO-
stHHBIM. OTEHUBAIM POCT U Pa3BUTHE ITHAHOOAKTEPUI
O KYJIbTYPalbHbIM, MOP(HOJIOrHIeCKUM 1 PU3UOIIOTH-
YECKUM IMIPU3HAKAM: HAKOIUIEHHIO OMOMACChI, KOJIHYe-
CTBEHHOMY COJIEPKAHUIO (POTOCHMHTETHYECKHX IIUT-
MEHTOB.

YCcTaHOBIIEHO, YTO KYJIbTHBUPOBAHUE B YCIOBHAX
nepuoandeckoro ocseuienus (12 4 B cyTku), a Tarke

TEMHOBBIC YCIIOBUS NMIPUBOAUT K 3HAYUTEIILHOMY yTHE-
TEHHUIO pocTa IuaHoOakTepuil. TsoKu mproOpeTaroT Ko-
PUYHEBYIO, KEITYIO HJIHM CBETJIO-3€JICHYIO OKPAacKy.
HaOmronaercst cHHkeHHE KOJIM4ecTBa OnomMaccsl u ¢po-
TOCHHTETHYECKUX MUIMeHTOB. [IpuHyIuTensHas aspa-
LUsI B YCJIOBUSIX IIOCTOSIHHOM OCBELIEHHOCTH YIHETAeT
cuHTe3 XJopodmna a Ha 29%; a B TEMHOBBIX YCIIO-
BUSIX - CIIOCOOCTBYET HEKOTOPOMY YBEJIMUEHHIO XJIO-
podunna a, o CpaBHEHHIO C KyJITHBHPOBaHUEM 0e3
asparmy. [Ipy KyJIbTHBHPOBAHHHU B YCIOBHUSX KPYTJIO-
CYTOYHOIl OCBEIICHHOCTH C NPHMEHCHHEM a’paliu
HabIomaeTcs oOpa3oBaHMe IJICHOK, a TaK e CKOIUIe-
Hull bnomaccel. Hutn imanoOakTepuii pactoioKeHbI B
CKOIUIEHUSX OECHOpsA0YHO, B HEKOTOPBIX 00IACTSIX
HaOMo1aeTcsl pa3oOIIEeHHOCTh TpuxoM. KylnbTHBHpPO-
BaHKE B YCJIOBHSX IIOCTOSIHHOTO OCBEIeHusI Oe3 ajspa-
MU CIIOCOOCTBYET MaKCHMAaJIbHOMY MPHPOCTY OHO-
Mmaccel (Ha 1,45 1/100Mi1), a Takke MakCUMaJIbHOMY
CUHTE3Y XJIOpO(DUILIA d U APYTUX POTOCHHTETUUECKUX
MUrMeHTOB. TakuM 00pa3oM, YCTaHOBJIEHO, YTO KYJIb-
THUBHPOBaHME B CTAIIMOHAPHBIX YCIOBUSX MPHU MOCTO-
SIHHOM OCBELICHHH SIBIISCTCS ONTUMAJIBHBIM IJIs POCTa
W Pa3BUTHUS UCCIIEAYEMOTO ITaMMa [HaHOOAKTEePHil.

Jnsa nperrndukanmy mramma SK nposeneHo va-
CTHYHOE CEKBEHHPOBAHHE ITOCIIE/IOBATEILHOCTH I'eHa
16S pPHK. B pesysnbrate ¢dunoreHeTHyeckoro aHa-
JIM3a TIOJIyYEHHOM MOCIJIeI0BAaTEIbHOCTH BBISBIICHO,
9TO MITAMM OTHOCHTCS K poxy Leptolyngbya mopsiaka
Oscillatoriales xmacca Oscillatoriophycideae dmmyma
Cyanobacteria nomena Bacteria.

TocnenosarensHocTh ImTamMma Leptolyngbya sp
SK umena Beicokuid mpoueHT romonoruu (99%) ¢ mo-
crenoBaresibHOCTSIME - uTaMMoB — Leptolyngbya  sp.
LEGE 06070 u Leptolyngbya sp. LEGE 07319, Beizae-
neHHbIX U3 actyapuil pex dyspo (Leptolyngbya sp.
LEGE 06070) u Bora (Leptolyngbya sp. LEGE 07319),
Hopryranms [13, c. 15].

TakuMm 00pa3zom, U3 cOCTaBa IMHAHO-OaKTEpUAITH-
HOT'O COOOIIECTBA JUIUTEIILHOE BPeMs KYJIbTHBHPOBAB-
LIerocsl B JaOOPAaTOPHBIX YCJIOBUSAX BBIJENICHA AJIBIO-
JIOTUYECKU YHCTas KynbTypa. HMccnenyemas KyiabTypa
[0 COBOKYITHOCTH MOP(OJIOTHYECKUX, (HU3HOIOrHIe-
CKUX M (DUIIOTEHETHYECKUX IPH3HAKOB MICHTH(HIM-
poBana kak Leptolyngbya sp. SK.
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N3ydensl HexoTOpBIe Mopdosorndeckue u (pu-
3HOJIOTHYECKAE OCOOEHHOCTH KYJBTYPHl M BBISBICH
PSI TIEPCTIEKTUBHBIX C TOYKH 3PEHUS HYKOOHOTEXHOIIO-
TUU CBOWCTB.
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EARTH SCIENCES

ON THE NATURE OF THE GRAVITATIONAL IHTERACTION THAT AFFECTS THE OCEAN TIDES

Apanovich I.
Mining engineer-geophysicist. Siberian Production and Geological Association.
Krasnoyarsk

Abstract

Our ideas about the structure of the world are based on theories and hypotheses, often contradictory. The
physical essence of natural processes is not always accessible to a simple explanation. Summarizing the parameters
of many components of a complex system, we form models that are far from reality. The article shows the simple
nature of gravity as an eternal movement with impulse exchange. The mutual attraction of bodies is determined
not by their masses, but by the power of the interacting fluxes of gravitational radiation. On this basis, a possible
relationship between the magnitude of the lunar tidal interval and the parameters of the blocks of the earth's crust

that generate different fluxes of particle-momentum pulses of gravitational radiation is considered.

Keywords: Gravitation, dynamics, the Earth's crust, the lunar tidal interval.

Cyclones destroy cities.
The anticyclones do not restore a city.
What is the reason for this discrepancy?

Gravity is a force interaction, realized through the
exchange of energy of motion between bodies.
Measuring the force of impact and mass, it is easy to
calculate the acceleration acquired by the body. The
mutual attraction of two suspended balls or the
attraction of the ball by the Earth occurs without any
visible effect. Mathematicians proposed a law that
describes this process well. Why did physicists find it
difficult to find the substance involved in the
transmission of the interaction? You will say that one of
the reasons is the difficulty in carrying out the
experiments. It's right! But, perhaps, the experiments
were not so diverse as to reveal the nature of the
particles that transmit the energy of motion.

Indeed, there is no description in our textbooks of
experiments on the gravitational interaction of cold and
heated suspended balls, bodies with different shapes or
with different compositions (diamagnetics and
paramagnets). Separate reports of this kind are always
regarded as unscientific. However, how fully
characterizes the power interaction of a mathematician?
Why is nobody measured gravitational interaction
between microparticles considered to be vanishingly
small in comparison with the same nuclear forces?
What is the reason for the fact that without the
exchange of impulses (force interaction), researchers
failed to mathematically show the nature of
magnetism?

Previously, it was shown that the most realistic
numerical value of the gravitational constant should be
taken as 6.6666 [6] [1; 2]. (This value, which does not
require constant refinement, is obtained as an average
from the results of experiments carried out for almost
200 years). The possibility of representing the mass as
a quantity equivalent to the interaction force was also
shown. Do not you understand the statement of such a

question? But imagine that the planet has accumulated
huge mountains of coal, iron and gold. How long will
they remain without traffic? Coal will soon be on fire.
And iron and gold? Let's try to find some acceptable
solution.

We transform the formula of the law of universal
gravitation (when the mass "M" of our planet informs
the unit mass of the acceleration "g"), dividing both
sides of the equality by the gravitational constant we
have accepted. We obtain the formula

1,5-g-10'0 = M/r2.

Excluding the average value of the centrifugal
force (1.7 Gal), with an average acceleration force of
9.789 m/s?, we obtain expression

14,6835-10'0 = M/r2.

This means that the same value of the acceleration
of the force of attraction will be fixed for different
values of mass and distance (r), but provided that the
ratio of the quantities does not change. The set of values
of mass and radius is infinite. After all, the gravitational
constant is a coefficient of proportionality. The
obtained number also shows that in the case of mutual
compensation of local gravitational fields, we lose the
possibility of unambiguous identification of parts of the
planet from their gravitational effects. However,
without further analysis, we can not find out some
details of the movement-interaction of material
substance. Any scenario of the dynamics of objects
becomes equally probable. For example, the question
of the presence of matter in some systems of vortex
motion (magnetization) remains unresolved. Therefore,
we determine for which values of the radius we can
obtain the value of the mass of the planet, which is
numerically equal to the acceleration of the attractive
force (we shall assume that such equality has the
required equivalence). The results of the calculations
are given in Table 1.
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"Equivalent™ values of the radius and mass of parts of the planet Tevled
Radius, m Square of radius, m? (n-10%%) Weight, kg (n-10%) Note
2582 0,0006666 0,009789
8165 0,006666 0,09789
25820 0,06666 0,9789
81649 0,6666 9,7889
258200 6,6666 97,8899
816490 66,6666 978,899
2582000 666,666 9788,99
6374000 4063 59659 Full weight

Using the logarithms of calculated values for
clarityy, we obtain a linear dependence as a
mathematical characteristic of an incomplete set of
components of a particular system. A number of objects
are infinite, and mathematics confirms this. But a
number of values of radius is a geometric progression
with a denominator of 3,16. Increased by 0,02 value
(relative to the number m) characterizes the dynamic
state of the system [4].

We assumed that in this case, mathematics does
not play the role of "the only perfect method that allows
to conduct a researcher by the nose" (from the
statements of A. Einstein), but gives a valuable clue in
the process of knowing the structure of the world.
"Equivalent values" characterize the dimensions of
many dynamically active systems, the density of
ferromagnetic and paramagnetic substances. Linking
the presence of such values with the possibility of
quantizing the energy levels of motion, the following
conclusion was made earlier. "Quantization of
gravitational energy means that a system organized in
accordance  with  allowed equivalence radii
(quantization levels), when it reaches the appropriate
mass (the amount of matter with a given density)
becomes active in its development, characterized by the
presence of a vortex rotation of matter, hence - of the
total magnetic field "[2; 3].

You have certainly noticed that it is easier to
conclude that there is a vortex motion in an already
existing system. But if the movement is eternal and
constant, will there be a vortex movement in the
mountain from the accumulating iron? Agree, this is

already a logical enough clue in the search for an
answer not only to the question posed above. Perhaps
this is the origin of many objects of different rank after
the stage of the maximum expenditure of the initial
impulse matter (in physics this is the system's striving
for a state with a minimum of potential energy). In the
special case, when the radius of the spherical material
formation is replaced by the radius of curvature (and
the assumption of its faster increase in comparison with
the volume), we can assume that our planet is in the
compression stage (= 0,75-V-R®) [2].

But how is the infinite set of objects represented
physically? If each system of the same rank is the sum
of smaller parts, then they can simply be summed. This
is usually done by operating the percentage content of
the atoms of a given element in the earth substance. If
you are a fan of arithmetic, get to work! However, you
will not advance farther than electrons. Trying to
understand how the world is organized in which there
are an infinite number of objects, one should not once
again turn to statics. After all, our planet is not just the
sum of parts, it is the "dynamic sum of parts".

Hence, a successful solution to the problem is
possible only on the basis of studying the real
interaction of bodies and the evolution of complex
systems. It is necessary to study constantly forming and
temporarily existing objects. If objects of rank B (for
example, planets) are considered to be components of
system A (the Solar system), then their number is not
infinite and is determined by the gravity of the general
system (Fig. 1).
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Objects more massive than Jupiter does not exist
in our system, planets smaller than Mercury can be
considered objects of another rank (although there is no
strict regularity). As part of the primary planet there
were no plates of the lithosphere, they formed later.
Atoms as objects of a given rank in the composition of
the planet are also finite. The most massive atoms
ceased to exist even in the era of intense motion of the
matter of the cosmic body, the most "light" and now
periodically leave the planet.

All this is true for objects of any rank. Having its
own gravitational field - a stream of particle-radiation
pulses, they either take part in the construction of more
regional systems, or saturate surrounding matter,
interacting with it. Thus, there is no infinite number of
objects in a particular education. Estimating the mass
of the planet, we do not get an infinite value. It is
impossible to calculate the number of quarks in the
earth substance! Why? Because in terrestrial matter
there are masses in the form of vortex structures, there
are slabs of the lithosphere, there are crystals of rocks,
there are molecules and atoms. As a result of the natural
decay of the nuclei of radioactive elements, we can fix
radiation particles. Without great difficulty, we will
estimate the thermal radiation of the planet, because the
movement with the exchange of impulses is eternal and
constant. But we can only form quarks by creating the
appropriate conditions, and, of course, we will try to
calculate them. True, there will not be much benefit
from this.

The benefit of our reasoning is that once again our
world could not be imagined without an eternal and
constant movement with an exchange of impulses. But
you always need two objects to exchange. We can

organize an experiment in which the forces acting on
the object are balanced (this is easily done at the space
orbital station). However, the object does not disappear.
For example, a drop of water in such conditions takes
the form of a sphere. Hence, there always exist forces
connecting the constituent parts of the object,
concentrating any body. The reason for the existence of
these forces is most logical to consider the interaction
of matter and radiation in an indissoluble unity, to
which [the unity] corresponds the law of "equality of
action and opposition." All bodies are dynamic polar
systems!

Movement-interaction of matter and radiation is
eternal and permanent (G = 6,666[6]-107!), and the
proof of constancy is the different speed of moving of
interacting objects. The intensity of interaction (the
work of gravity forces) determines both the speed of
movement, and the time of motion of the body in the
surrounding matter. The moving billiard ball interacts
with the surface of the table (air in our experience is
pumped out of the hall), for a while transferring the
initial impulse to the table. How relevant is the question
of the rate of propagation of gravitational interaction in
this case? The answer to this question in classical
physics will not be, since you will be shown the
presence of an inert mass, with gravity connected quite
uneasy.

However, having installed a suspension with a test
unit mass at the end of the table, we will have to solve
the problem of determining the time interval through
which the trial mass will move after the start of the ball
motion. It is clear that this can not happen immediately.
This effect will not be realized instantaneously even if
the trial mass is increased 2 times, retaining the
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previous volume. With an unchanged distance between
the ball and the trial mass, the interaction force will
increase by a factor of 2. Will the increased trial mass
respond faster to the impact? If we assume that the
earth's gravity responsible for the mass inertia is absent
inside the orbital station, will the increased attraction
force serve as the reason for the acceleration increase?
Will the heavier test mass move faster? It will not be,
because we organized an experiment similar to the
process of falling bodies in the earth's gravitational
field, when the acceleration does not depend on the
mass (falling) of the attracted body. Mathematically,
everything is simple. A proportional increase in the
force of action and mass does not lead to a change in
acceleration (this follows from the law of Isaac
Newton).

In fact, the increased trial mass has a more intense
radiation, capable of interacting with a large number of
particle-impulses of the attracting sphere, and the
acceleration does not change. But physically the
experiment with free falling of different bodies at one
point is uninteresting. After all, in another area, the
speed of moving the test (freely falling) body will
change due to a change in the acceleration due to the
changed attraction force. However, we are more
interested in the details of the physical process.

Blocks of the earth's crust, experiencing lunar
attraction, can not "fall freely". These are objects that
participate in a more complex way in the gravitational
interaction. Earlier, the author analyzed the relationship
between speed (v) and acceleration () in a situation
where the classical mass acted as a "dynamic" mass,
interpreted as a reciprocal of the velocity of motion in
the case of gravitational interaction [2]. As a "graviton"
there was a pulse equal to "one" (1 =p; 1 =kg - m/s).
In this case, the interaction force (F) is equal to the ratio
of acceleration to speed. It is clear that with increasing
strength of the interaction, in order to maintain the
constancy of the acceleration, the velocity must
decrease (o = F - v). This is feasible either by
decreasing the distance traveled (S), or by increasing
the travel time (t); (o = F - S/t), or a simultaneous
change of both parameters. In accordance with the
mechanism of gravitational interaction, the movement
of any body occurs only in the region where the energy
of motion is reduced [1; 2].

But blocks of the earth's crust ("test masses"),
experiencing the lunar attraction, can not (like "bodies
of Galileo") "fall freely” into the emerging region of
maximum interaction of radiation fluxes, moving
toward the attracting mass. In fact, with an increased
trial mass, the flux density of radiation particles will
increase and the region of maximum interaction will
move somewhat closer to the attracting mass. The
distance will increase. Hence, the time during which
there will be a redistribution of forces in the field of
interaction and the associated movement of the masses
must increase. Thus, we have once again confirmed that
the relative speed of moving of interacting bodies is
directly proportional to the acceleration and inversely
proportional to the force of the gravitational interaction
(v=0a/F).

Let's continue the "theoretical experiment". We

will increase the force of interaction between bodies,
increasing the trial mass. If the acceleration is
unchanged, the travel time will increase, providing a
reduction in speed. When the interacting bodies are
equal in mass, the time will be infinitely large, and the
velocity will become zero. You can recall the
experience with the collision of identical balls and
decide whether to consider time a material substance,
or to be satisfied by the fact that in the exchange of the
same impulses, the visible energy of motion is
converted into the same energy of the constituent parts
of a more global system.

Our experience allowed us to establish the
following. The change in the arrangement of bodies and
the change in the parameters of the region of their
gravitational interaction (RGI) are tightly connected.
For a small test body, the RGI is local and its center,
where the maximum extinguishing of the opposing
streams of pulses occurs, is located near the test body.
In this local area, the attracted object moves faster.
(Here we can even see an analog of the "curved Einstein
space"). As the attracted mass increases, the travel time
increases. In the presence of identical masses that are
able to generate radiation fluxes of equal density, the
interaction region "smears" and is located
approximately at the same distance from the bodies.
The speed of mutual displacement of bodies in this case
is minimal.

Now we can assume that in a frame of reference
that is not related to interacting bodies, RGI moves with
a speed determined by the speed of movement of
objects and the speed of particles-transmitters of energy
of motion. We can not imagine the situation with real
objects, devoid of radiation fluxes (unipolar systems do
not exist). RGI are always formed and changed in
accordance with the real situation. Remembering that
not the value of any parameter, and its gradient is the
cause of motion-interaction, we will understand that
everything is physically logical. Intensive movement is
inherent in objects near which high-gradient regions of
non-curved space are formed, and interactions of fluxes
of radiation particles.

The present constructions allow you to physically
more correctly comprehend the information presented.
It is not necessary to decide the speed of propagation of
abstract gravitational interaction. Each system of
objects corresponds to its relatively simple in structure
or more complex region of gravitational interaction of
radiation fluxes. In an eternally existing world, the
influence of such a system on other objects is a fact!
And only the researcher makes a decision - whether to
limit the description of the dynamics of the local system
of objects, or to involve in consideration a lot of
surrounding bodies, immensely complicating the task.

The analysis can be applied to the search for one
of the reasons that can at least partially explain the
delay effect of the real ocean tide (or low tide?) in
relation to the location of the moon. Such a lag (the
lunar tidal interval - LTT) can reach 12 hours. Probably,
the spread of LTI values in combination with other
factors is explained by the different speed of movement
of terrestrial masses interacting with the Moon,
generating unequal fluxes of gravitational radiation.
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Earlier, during the analysis of the duration of the
stationary stage of the functioning of material systems,
the "dynamic mass" was also used. The rate of change
in the state of an object (interaction with displacement)
is inversely proportional to the product of the density
of this body (o) by its volume (V): (v = 1/c - V) [2].
True, you can see that mathematically our conclusions
are incorrect because of the mismatch of dimensions.
But one of the tasks of the work is to show the physical
essence of the real gravitational interaction.
Mathematical digitization of radiation fluxes and their
interactions is possible using field theory. This is the
business of the "future". The logic of our constructions
can be supported by the following.

To show the physical nature of the vertical
gradient of the attractive force, one can use the
"interaction mass" (Mg) as an analog of the pulse
corresponding to the radiation flux. If "intensive
displacement is inherent in objects near which high-
gradient regions of interaction of radiation fluxes are
formed," the velocity of displacement is proportional to
the vertical gradient of the attractive force (Vzz) and it
is a characteristic of the inertia of the blocks of the
earth's crust.

The dependence is practically zero, so the
influence of another factor is possible. The points
placed on the geoid relief map ranked according to the
magnitude of the LTI points show a well-marked
regularity in the arrangement (Fig. 3). Items with the
maximum delay in response to the influence of the
lunar mass are confined not only to areas with long and
complex bays (for example, the Gulf of California).
The points are located in the areas of major anomalies
of the geoid or near the ancient Precambrian platforms.
Indeed, according to our hypothesis, the slowest

Then Vzz =Mg/c-V; v = 1/6-V.

These formulas correspond well to each other (the
relative magnitude of the momentum Mg is unity). To
obtain the required dimension, one can replace the
velocity in the second formula by its expression in the
form of the ratio of acceleration to the interaction force
(v=a/F).

So, we have obtained that the speed of movement
of blocks of the earth's crust as a response to the
interaction of opposing streams of Earth and Moon
pulses can depend inversely as a function of the product
of density and volume of such structural elements. Why
not from their mass? Because an object with a density
of 1 kg/m3 and a volume of 1000 m? is not dynamically
identical to a body with a density of 1000 kg/m? and a
volume of 1 m3. The gravitational interaction of such
objects in the system "planet-satellite" is different.

And now it is already possible to partially present
the available information about the peculiarities of
ocean tides caused by the primary displacement of the
Earth relative to the Moon. We analyzed the ratio of the
values of LTI (based on site.sub.ru/viewtopic.php/)
with the height of the geoid relief, assuming its close
relationship with the gravitational field (Fig. 2).

displacements will experience large blocks of the
earth's crust. For example, geoid anomalies may
correspond to them. Such structural elements may be
plates of ancient platforms. The minimum values of the
LTI will be observed when studying tides in areas with
a lack of large monolithic rock massifs, in areas of
considerable crustal crustal areas. In the geoid relief,
areas of an even surface and gradient zones may
correspond to such regions.
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Uncertainty in the ratio of interacting masses and
the associated radiation fluxes complicates our
conclusions. The average value of the vertical gradient
of the attractive force for the Earth (0,3086 mGal/m)
corresponds to a lunar vertical gradient of 0,1869
mGal/m. Real measurements (in one of the regions of
Kamchatka) received a minimum value of 0,2069
mGal/m, and these are very close values. We do not
know what masses of the lunar lithosphere are involved
in creating a flux of gravitational radiation. It can be
either "mascons" or layers of less dense rocks. In any
case, the minimum recorded LTI values may serve as
an indication of the presence of a mobile (fragmented)
crust in the area. This is another way of studying the
tectonic structure of terrestrial sequences and the
forecast of earthquakes.

The study of the dynamics of ocean tides and the
solution of other problems is not the main goal of this

Norwegian Journal of development of the International Science No 20/2018

article. The main goal is to show that the basis of all
natural phenomena is the gravitational interaction as an
eternal and constant movement with an exchange of
impulses.
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Abstract

Filter media usage of stormwater treatment from different pollutants is very common today. There are four
types of filters media will be discussing in this article: sawdust, basalt granules, limestone granules and granules
of polyurethane. This filters media look on the detention of the following indicators of pollution: chemical oxida-
tion demand (COD), oils, suspended solids and mineralization — all this pollutants are prevail components of pol-
lution from different urbanization areas. Presence of other pollution indicators in stormwater such as heavy metals,
pesticides, microbiological pollutants, surfactants and their treatment will be discussing and investigating of an-
other study.

AHHOTaLUA

HpI/IMeHeHI/Ie (I)I/IJ'ILTp}IIOH.II/IX HacCcaAoK, A4 OYUCTKHU OT PA3JIMIHBIX ToKa3aTejie 3al“p$[3HeHI/II71, JOXICBBIX
CTOYHBIX BOJ|, NIMPOKO MPHMEHSIOTCS B Haile BpeMs. B mgaHHOW cTaThe OyIyT pacCMOTPEHBI (PHIBTPYIOIIUC
HaCaJaKu Y€TBIPECX BUAOB, 4 UMCHHO: JIPCBECHBIC OITUJIKH, 6a3aJ'II>TOBa$[ KpoOlIKa, TpaHyJibl U3BECTHAKA U I'PAHYJIbL
nonuyperaHa. JlaHHble HacaJKy HAMpaBJICHBI Ha 3aJiepKaHHe CIEAYIONIUX Mokaszareneit 3arpssHeHmit: XIIK,
H@(I)TerOI[yKTLI, B3BCHICHHBLIC BCUICCTBA, MUHEpATIN3AIUA - KaK Hpeo6naz{a}omne KOMIIOHCHTBI 3anﬂ3HeHHﬁ C
Ppa3JIMYHbIX yp6aHI/I3I/IpOBaHHI>IX TeppHTOpHﬁ. Hanuuue xe B CTOKE MHBIX 3arpsA3HAIOMINX KOMIIOHCHTOB, TaKUX
KaK TsDKeJIbIe MeTaJUIbl, HeCTUIH b, MUKpoOuoaornyeckue 3arps3nenus, CITIAB u nx ounctka, B 1aHHOI paboTte

HC pacCMaTpUBAIOTCA U ABJIAIOTCA NPEAMETOM APYTIUX HCCHS,I[OBaHPIﬁ.

Keywords: stormwater, filtration, filter media, stormwater treatment, pollutants indicators, time of filtration.
KiroueBble ciioBa: JOXACBasd CTOYHasd BOJa, (I)I/IJ'ILTpaI_lI/IiI, HaCaJKH, OYUCTKa JOXACBOIO CTOKA, IMIOKa3aTCJIn

3arpsi3HEHUH, BpeMsl HHQWIbTPaInH.

1. Beeaenue

JloxzieBble BOJBI YK€ NaBHO HayajM IOMNaJaTh
O] KaTeTOPHIO CTOYHBIX [1] M3-3a HaNMW4MA B UX CO-
CTaBe 3arpsA3HEHUI TEXHOT€HHOI'O XapaKTepa BEeIIeCTB
(medprenponyktel, CITAB, n npyrux opraHu4ecKux co-
eauHeHwMit). COpOC TaKuX BOJ B BOJHBIE OOBEKTEHI, THOO
HHQWIBTPAIHS KX Yepe3 TPYHT (UTO HHOT/IA eIIe XYKe,
yeM cOpoc B peKy) [2], IpUBOIUT K OUeHb HeOIarompu-
SITHBIM 3KOJOTHIECKUM TocnecTBHIM. COBpEeMEHHBIN
onbIT, B ocodennocty CLIA u crpan EC, o Bonpocam
OUYUCTKE W YIPABICHUIO JOXKICBHIM CTOKOM (hopMu-
pyeT HOBblE MOAXOABI M PEIICHHs 10 AaHHOH Mpo-
6meme. Tax B ['epmanmm OBl CHOPMHPOBAH HOBBIHA
MPUHIHAI [3] JTOKaNMU3alMi U OYUCTKHU C JaHHBIM BH-
JIOM CTOKa, a UMEHHO «HAMTy4Ilasi JOCTYITHAsI TEXHO-
JoTHsD». B 3TOM nipuHIHIIE KITFOYEBYIO POJIb UTPAET HC-
MOJIF30BAHNE E€CTECTBEHHBIX IPOILECCOB (MIBTPALIUU
1oYB. [ JTaBHBIMU JOCTOWHCTBAMU JAHHBIX METOIOB 5IB-
JISIOTCS. MaJible TabapuThl (BO3MOXKHOCTh MPOCKTHPO-
BaHMS M YCTPOICTBA B YK€ 3aCTPOCHHON TEPPUTOPHN)
M KaK CHUCTEMa OYUCTKH - JIOKAIM3ALUS U CHUKCHUC
HOCTYIUIEHNUS (32 cYeT QUIbTPAMN) JOXKIECBOTO CTOKA

B JIMBHEBYIO KaHAJIM3AIMIO MM BOIHBIA 00BekT. Oc-
HOBHBIMHM HCTOYHHKAMH BHECCHHS 3arpsA3HEHHH B
JOXKJIEBOM CTOK, C TEPPUTOPUH TOPOJOB M IPOMBIII-
JICHHBIX IJIOIIAJIOK, SBIISIOTCS B3BELICHHBIC BEIIECTBA
(meree 100 MKM) Ha TIOBEPXHOCTH KOTOPBIX COpPOUPY-
I0TCSI OCHOBHO€E KOJIMYECTBO 3arpsizHeHuit [4]. [Ipume-
HeHre (GUILTPYIOIIMX HAacaJoKB BHae 0a3abTOBON
KPOIIKH, U3BECTHAKA, JPEBECHBIX OMMIOK U IIEHOIONH-
ypetana (I1I1Y), B kauecTBe JOMOIHUTEIBHBIX 3JIEMEH-
TOB OYUCTKHU JIOKAEBOTO CTOKA MO3BOJHUT YIyYIIUTh
TIPOIIECC OUYMCTKU ¥ CKOPOCTh (PUIIBTPALIMH Ha IIPUMEpe
€CTeCTBEHHBIX WM HCKYCCTBEHHBIX YTIIyOJNCHHH B
TpyHTE, TaK Ha3bIBaeMbIX MIOJIBA. Kak O6bu10 Becaeno-
BaHO B pabotax [5,6,7] npuMeHeHne 3epHUCTHIX Haca-
JIOK JTaeT TIOJIOKUTENBHBIN (KT Kak MpH pa3oBOM
npoxojie [6] Tak u mpu JIUTENbHOM[7] mepuoaude-
CKOM TIPOITYCKE JOKJAEBBIX CTOYHBIX BOJ depe3 (riib-
Tpyromui cioii. l{enpro TaHHOTO UCCIenoBaHus OBLIO
MOJIEIMPOBAaHHUE MPOLIECCa OUUCTKH J0XKIEBOrO CTOKA
MIPOXOSIIIEro Yepe3 QHIbTPYIOMIHI CIIOH, B KOTOPBII
ObUTH 100aBJICHBI COOTBETCTBYIOLINE HACAAKH JUIS U3-
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BIICUEHUS 3arps3HIOMINX KOMIIOHEHTOB. UYTO B MO-
CJIENICTBUH, 00ecIeynT 0ojiee KaueCTBEHHYIO OYHUCTKY
JOXKJEBOTO CTOKA M YMEHBIINT HETAaTUBHOE BIIMSHHE
Ha OKPY’KafoIIyIo Cpely, U B OCOOCHHOCTH Ha BOJIHBIC
OOBEKTHI.

2. MarepuaJjibl 1 MeTObI

2.1. @unsmpyrujue nacaoku

[Mpumenenne  QUIBTPYIOIIMX HAcCAaJOK HpHU
OYHCTKE JOXKJEBOTO CTOKA M3BECTHO W HA CErOJHSIII-
HU JIeHb NOBOJBHO pacipocTpaHeHo[8]. YeTsIpe pas-
JUYHBIX BHJA QUIBTPYIOMINX HACAJO0K OBUINM HCIIOJb-
30BaHbI B IaHHOH paboTe:

- OazanpTOBas Kpormka, (paxius pazmMepom 0,5 —
2 MM. MMmeeT I0oCTaTodyHO XOpOLIO pa3BUTYIO MOPHU-
CTYIO IIOBEPXHOCTh M HEOONBIINE pa3sMepbl, U Hpes-
CTaBIISIET COOOM XOpPOIIMii BapHaHT IPHU HCIIOIH30Ba-
HHUH JUISL OYUCTKHU JO’KAEBOTO CTOKA OT OPTraHHYECKHUX
3arps3HeHui. ClenyeT 3aMeTHTh, YTO B JAaHHOM HCCIe-
JIOBAaHHMHU,dTa Hacajaka ObUla NMPUMEHEHa KaK OAMH U3
OTXOJIOB IIPOW3BOJICTBA IIPH JIESTEIBHOCTH CTPOUTEIb-
HOM KOMIIaHUU Y KpauHbI,

- mBectHsikoBbie rpanynsl (TOCT 23671-79),
pasmep 10-20 mwm. [lawsblii Buja  (GuibTpyromieit
HacaJIKM, N3BECTEH CBOEH aJcOpOLMOHHON CIIOCOOHO-
CTBI0, B 0COOCHHOCTH IPH HOTJIOIEHUN HEPTEIPOTYK-
TOB W JPYTMX OPraHMYECKHX 3arps3HUTENCH, 4TO B
CBOIO OYEpeb JAJI0 BOSMOXKHOCTB UISl €r0 HCIIOJb30-
BaHMUS;

- TeHomonnypeTaHoBbie Tpanynbl (TY 6-55-43-
90), pazmep 10 — 20 MmM. DTOT MaTepua MIUPOKO HC-
MOJIB3YETCSl JUIsl U3BJICUCHHS] OPTaHUYECKUX COEUHE-
HUH U JOOYUCTKU CTOYHBIX BOJI 11O ceit eHb [9].Ouenn
XOPOIIO TMOJIAETCSl PEreHepalii U YCTOWYMB K pa3-
JIMYHBIM aTMOC(HEPHBIM BO3/ICHCTBUSIM.

- IpeBeCHbIC OMWIKH. JIaHHBIM BH HACAIAKH ObLI
UCTIONIb30BAaH KakK TOOOYHBIA IPOIYKT JIECONMIIOK
r.XapbKoBa U3-3a JENICBU3HBI, B OTIIMYUE OT Oa3aibTa

u IIITY, a Takke H3-3a XOPOIIUX aJCOPOIMOHHBIX
CBOWCTB.

Hukaknx ymydmennii (3a HCKIIIOYEHHEM TIPO-
MBIBKH JTUCTHJUINPOBAHHON BOMOW) HE OBUTH IpUMe-
HEHBI K JaHHBIM BHJIaM Hacaaok.

2.2 Yemanoeka

MopenupoBaHnue nporecca HHQHUIBTPALUH TIPO-
M3BOAMIIOCH B KBaJpaTHON KOJIOHE U3 IIEKCUTaca, co
CTOpoHOH 15 cM U BeICOTOM 65 cM. OUIBTPYIOLIMIA
CJIOM IpeAcTaBISeT: BEpXHUil ol yepHO3eMa TOJIIHU-
HOH 6 cM, ol puibTpyroLIel Haca Ky TOJIIUHOM 35
CM U cJoil necka TonmmHoi 14 cm. IlpuHnnMnuansHast
cXxeMa IpelcTaBieHa Ha pucyHke 1. JlaHHas cxema
(GUIBTpauy MpeICcTaBIseT cOO0H MOIENb QUIBTPYIO-
IIUX CHCTEM, YTO HCIOIB3YIOTCS IS IPOIIEcCca U3ytde-
HUSI OYMCTKU JOKAEBOTO CTOKA IIPH MTACCUBHOM (Pprtb-
Tpauu [5].

JloKIeBoi CTOK MOAABaiICs C MOMOIIBIO HEOOIb-
ot GpopcyHKH, HaIOp KOTOPOi peryinupoBajics cooT-
BETCTBYIOIIMM BEHTHIIEM. J[J1 Ka’kJ0ro SKCIIepUMEeHTa
OblIa c/enaHa CBOSI KOJIOHHA, TaK YTOObI (MIIbTPOBa-
HUE MOXHO OBUIO OJHOBPEMEHHO M HECKOJBKO pa3.
Bbu1o npoBeneHo o Tpu GHIBTPaLUK Ha KOKAYIO KO-
JIOHY C TIEpEPBIBOM B 6 JHEM.

2.3 Omoop odpa3zyo6 u memoowvl onpedeenus

OT160p 00pa3IoOB MIPOU3BOAMIICS IOCIE MOIHOTO
TIPOXOXK/ICHNUS 3arPA3HEHHOTO CTOKA Yepe3 yCTAHOBKY.
[Tapamerpamu 3arpsi3HEHUH, YTO OMPENENSUINCH CTATN
— B3BCIICHHEBIC BemmecTBa, Herenpoxykrsl, XIIK, cy-
XOH OCTaTOK (MUHepanu3alus). ITH 3arpsa3HeHUs TH-
IUYHBL U1 CTOKAa ¢ YpOAHH3HUPOBAHHBIX TEPPUTOPHI
[10] 1 mpOMBIIICHHBIX MPEIPUATHI PA3TUUHBIX pe-
THOHOB. AHaJM3bl IPOBOJMINCE 10 CTAHJAPTHBIM aT-
TecToBaHHBIM MeToauKaM (XIIK [11], HedrenpoxykTst
[12], B3BemieHHble BemiecTBa [13], MuUHepamm3anus

[14]).

TToxawa HeOTHIICHHOR

T”” CTOYHO# BOBI

’///

O CM

35 cm

55 cm

)

14 cm

| oeee Crnof qepHOzeMa

Croii QunsTpyromei
HaCcagxKH

| — Cuoiimecxa

TlepdoprpoeanHas
TIeperopogxa

OYHIIeHHBIH CTOK

Pucynox 1



Norwegian Journal of development of the International Science No 20/2018 21

3. Pe3yabTaT 3KCNIEPUMEHTA

3.1 ¢pghexm om punvmpayuu uepes nacaoxu

Hcxonmnas noxneBas Boja OblIa 0TOOpaHa Ha Tep-
PUTOPUM TPOU3BOACTBEHHOI'O MNPEANPUATUN Xapb-
KoBa, 00mmM o6beMoM ~ 100 mme. XapaKTepuCTHKH

3arps3HeHui moka3anel B Tabmume 1. CTok ObUT OTO-
Opan uepe3 10-15 MUHYT TocTie Havama JOKIS.

Tab6muma 1
IToka3zarens U3MepeHUs PesynbTaT u3mepenus
pH 6,77
B3BemeHHbIe BelecTBa, MI/aM° 280
XIIK, MrO/mm® 140
Hedrenpoayktsl, Mr/am® 15
Cyxoif ocTaTok, Mr/am® 72

D(h(HeKTUBHOCTh OUYUCTKHU IO CYXOMY OCTaTKy He
CHJIBHO oTiHM4aeTcs (Tabiuua 2) OoT Iokasaresieii Bo
BXOJISIIIIEM CTOKE, B TO BPEMsI Kak 3Ha4eHUs 1o Hedre-
npoayktaMm u XIIK passsaTca B 3aBUCHMOCTH OT MpH-
MEHSIEMBIX HacaJoK. B3BelleHHbIe BelecTBa ObUIM

yIAJICHbI U3 OYHUIAEMOT0 CTOKA MPAKTUYECKH TOJIHO-
ctei0 (3 dexTuBHOCTE 98%), OONBIIMHCTBO U3 HUX
c(OPMHUPOBATIO IJIEHKY HA IOBEPXHOCTH BEPXHETO
CIIosI.

Tabnwuma 2
[Tokazarenb n3MepeHus OuIpTpyONIAas HacaaKa
I'panyibl I'panyiel u3- bazansroBas HpesecHble
[y BECTHSIKA KpOIlIKa OIMIKH
pH 6,72 6,78 6,75 6,74
B3BeleHHbIE BeleCTBa, MI/IM° <5 <5 <5 <5
XIIK, mr/om® 23 58 44 20
Hedrenpoaykrer, Mmr/om3 0,44 1,51 0,98 0,11
Cyxoii 0CcTaToK, Mmr/am3 66 58 60 64

Kak BuIHO 13 TaOJMIBI 2 CaMblil BRICOKHIN IPO-
[IEHT H3BJICUYEHHUS PACTBOPCHHOW OPraHWKH HMEIOT
npesecHble onuiku (XIIK — 86% u HedTenpoayKThI —
98%), nanee cnemyrot rpanynsl [ITY (XTIK — 83,5% u
no Hedrenpoxykram — 96%), 3arem Oa3zaibTOBAs
kporuka (XIIK — 68,6%, Hedrenponykrs — 93%) u u3-
BecTHSIK cooTtBercTBeHHO (XIIK — 59%, Hedrenpo-
IyKThl — 89%). DPPEKTUBHOCTS OYHUCTKH MO CYyXOMY
OCTaTKyHE 3HAUWTEIbHA U BXOAUT B aHAINTHYECKYIO

MOTPEIIHOCTh. B3BelICHHBIC BEIIECTBA, KAK OBLIO CKa-
3aHO BBIILIE, OBEPIIIUCH MOJHOMY 3aIePKaHHMIO.
3.2 Bpemsa ¢punompayuu
IIpu mpoBeneHUN IKCIIEPUMEHTa ObLIa MOJyJYeHa

3aBHCUMOCTh BpEMECHH (UIBTPALUH Yepe3 YCTAHOBKY
OT MPUMEHEHHS (QUIBTPYIONUX HACATOK Pa3IUUHOTO
tuna. Bpemst QuibTpaiuu onpeaensioch no noJIHoMy
00beMy CTOKa, YTO COOMpaics Ha BBIXOJE M3 yCTa-
HOBKHU. Pe3ynbraTel BpeMeHU QUIbTPAIK IOKa3aHbI B
TabumIe 3.

Tabmuma 3
INokazarenu sKcrIepuMeHTa QunpTpyronas Hacaaka
I'panyinel I'panyinel u3- bazanbroBas HpesecHble
Iy BECTHSIKA KpOIlIKa OIMIKH
06beM npobdsl, aM° 2,5 2,5 2,5 2,5
Bpewms punpTpannm, MuH. 13 25 87 51
Pacxon, cm®/cex 4 4 4 4

Kak BugHO W3 TaOMWIBI TPUMEHEHUE TpaHyl
IIIIY paer Hamnmydminii pe3yiabTaT B CPaBHEHUM C
HacagkaMu Jpyrux THNOB (13 MUH), W3BECTHSIKOBEIC
rpaHyJibl MOKa3alld CPeJHUE CKOPOCTH (QUIIbTpaluu
(25 ™muH), ocTanbpHBIE ABE HACaIKH — JPEBECHBIE
ONMWIKY ¥ 0a3aIbTOBAsI KPOIIKA [TOKA3aJId CaMBIC ME/I-
JICHHBIE CKOPOCTH (MIBTPALAU 3aTrPs3HEHHOTO CTOKA
(51 u 87 MHH. COOTBETCTBEHHO).

3.3 3aunueanue nosepxnocmu uavmpayuu

[Tocne onpeneneHHOro 00beMa CTOYHBIX BOJ IIPO-
MYIIEHHOTO 4Yepe3 J1abopaToOpHYIO YCTaHOBKY, OBLIO
3aMe4eH000pa30BaHNEe MIIMCTOTO HalleTa, Kak Ha IO-
BEPXHOCTH BEPXHETO CJIOS, TAaK M HA YaCTHYKaX (IIIb-
TPYIOMUX Hacamok (rpaHynbl u3BecTHska u IIITY).
Crnenyer OTMETHTD, YTO TaHHOE HabIoeHue ObLIO 00-
Hapy>X€HO Ha BCEX SKCIEPHUMEHTAIBHBIX KOJOHKaxX

y’Ke TI0CJe MPOBEICHHOTO OCHOBHOTO SKCIEPHUMEHTA.
JlanHOE SBNICHME CIIeIyeT pacCMaTPHBATh KaK HETaTHB-
HYIO CTOPOHY IPUMEHEHHUS OJO0OHOTO THIIA COOPYKE-
HUI W B JambHEWIeM INpexycMaTpuBaTh paboThHI 1O
OYHUCTKE U peKyrnepanuy (puiabTPYONINX MaTePHaJIOB 1
TIOBEPXHOCTH (PUIBTPALMH. DKCIIEPUMEHTHI IO U3yde-
HUIO CBOWCTB M BIUSHHUIO 3aWJIMBAHHUSA Ha IIPOLECC
OYHCTKH J0KJEBOH CTOYHOI BOJBI OyIyT peAMeTaMu
N3y4YEHUS MOCIEIYIOIUX padoT.

BuiBoabl

B pesynbrare npoBeneHHON padOTH OBUIN MOITY-
YeHBI CIEIYIONINE Pe3yIbTATHI:

- Ilpu unpunempayuu 3a2psA3HeHHO20 CMOKA Ye-
pe3 IKCNepUMeHmanbHylo YCMAaHosKy Obllo onpede-
JeHo, ymo npumenenue epanya Iy daem naunyuuwiue
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nokasamenu ouucmxu (XIIK - 83,5%, 636ewiennvim e-
wecmeam — 98%, negpmenpodykmam — 96% u cyxomy
ocmamky — 8,3%) 6 cpasuenuu ¢ opyeumu guibmpyro-
WUMU HACAOKAMU, YMO UCHONb308ANUCH 8 OAHHOU pa-
bome;

- bwina nonyyena 3asucumocmv ckopocmu uH-
@urempayuu 004c0e6020 CMoKa Yepes PurbmpyuwuLl
CII0UL OM NPUMeHeHUs: uibmpyloujeli HACaoKuU, 0Ka3a-
J0ck, umo npumernenue epanyn IHITY daem naunyuuue
nO 8peMeHU, 3HaUeHUs. PUILMPayuU CMoKd,

- Bvino obuapysceno saunusanue gepxnezo cios
YCMAHOBKU 636CUEHHbIMU BeUecm8amy, Ymo 6 no-
Ce0Ccmeuu, Moxcem npusecmu K UsMeHeHUuro 2uopaes-
JUYeCcKOl Haspy3KU U KaK cieocmeue yeeauyeHus epe-
MeHu urbmpayuu u cHudxicenus 3¢@dexmusHocmu
OYUCKU,

- IIpumeneHue OanHbIX MUNOB8 HACAOOK Npusedem
K VAYYULEHUIO CKOPOCHU UHOUIbMPAYUY U YEeaudum
aghpexmusHocmes oHUCMKU NOOOOHBIX MUNOSE COOPY-
JHCeHull.
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Abstract

This article describes the features of the course of trichomonas urethritis in men to help doctors. Possible
complications and consequences of insufficient treatment of urogenital trichomoniasis are characterized. The cor-

responding clinical cases from practice are given.
AHHOTaNMS

B momomrs mpaxkTHKYIOMIEMy Bpady B JaHHOW CTaThe ONMHMCAHBI OCOOCHHOCTH TE€UCHHS TPUXOMOHAIHOTO
ypetputa y MyX49uH. OXapakTepr30BaHBl BO3MOXKHBIE OCIIOKHEHHS U IMOCITEICTBUS HEIOCTATOYHOTO JICUEHUS
YPOTr€HUTAIbHOIO TPUXOMOHO3a. [IpuBeIEHbI COOTBETCTBYIOINE KIMHUUECKUE CIIy4au U3 NPAKTUKH.

Keywords: urogenital trichomoniasis, chronic urethritis, urethroscopy, painful urination, Trichomonas

vaginalis, muco-purulent discharge, soft infiltrate.

KaioueBble ciioBa: yporeHUTaIbHBII TPUXOMOHO3, XPOHUYECKHH YPETPHUT, yPETPOCKONHs, OOIe3HEHHOE
Moyeunciryckanue, Trichomonas vaginalis, cIM3UCTO-THOWHBIE BBIJICNICHUS, MATKAH HHQHUILTPAT.

Y pOreHUTanbHBI TPUXOMOHO3 SIBJISIETCS OJHHM
13 HamboJee pacmpoCcTpaHEeHHBIX 3a00JIeBaHMMA, TIepe-
JIaBa€MbIX IOJIOBBIM IyTeM, BO30yAUTEIEM KOTOPOTO
SABJIIETCA OJHOKJIETOUHBIN mapasut — Trichomonas
vaginalis.

ITo manapiM BO3, B MHpe €XEeroJHO YpOTCHH-
TaJbHBIM TPUXOMOHO30M 3aboiseBatot O6omnee 180 muH
yenoBexk [3, ¢. 928].

3aboneBaHre HM3Y4YCHO B MONHOM Mepe [1, c. 50].
TeMm He MeHee, Y MY)KUUH, OOJCIOINUX TPUXOMOHATHON
UH(pEKIMEeH IMEIOTCS CBOY KITMHIUYECKHE 0COOCHHOCTH
Te4deHHsI 0OJIE3HU, KOTOPBIE MOPOU BHI3BIBAIOT TPYHO-
CTH JIJISl IPAKTUKYIOIIETO Bpada B MX UACHTH(PHUKAITUN
U TpeOyIOT OT COBPEMEHHOTO CIICIHAIUCTa TPaMOT-
HOTO TOAX0Aa K MX Tepamuu. PaccmoTpuM monpobuee
9TH BOIIPOCHI B IOMOILb MPAKTUKYIOIIUM BpadyaM.
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OCHOBHBIMH W NIEPBBIMU KIMHUIECKUMH ITPHU3HA-
KaMH OCTPOTO TPUXOMOHAJHOTO YPETPUTA y MYKUUH
SABJISTFOTCS 3y, *OKCHHUE, @ HHOTZIAa M JOBOJIBHO Pa3HbIE
110 CBOEH MHTEHCHUBHOCTH OO IPH MOYECHCITyCKaHUU
[2]. Tlpm ocmoTpe HaOIMIOMAIOTCS BBIACICHHUS U3
YpeTphl, B KOTOPBIX MpU 00CTIeIOBaHUN OOHAPYKHUBa-
eTcst 0OJIBIIOE KOJIMYECTBO JIEHKOLUTOB, 3MUTEIHAb-
HBIX KJIETOK, CaMH TPUXOMOHAJbI U Pa3JINuHbIE BUIBI
MHUKpPOOOB. MOryT HabIIONAThCSl TOJIBKO OJIHH TPUXO-
MOHaJIbl 0€3 COIyTCTBYIOIIEH MUKPOQIOPHI, KOTOpas
MPUCOETUHSCTCS TI0 MEPEe YBEIMUCHHS JUTUTESILHOCTH
nporiecca (0cOOEHHO MPH XPOHUYECKOM mporiecce) [2].
IIpyu MUKpOCKONIMH OCaZKa CBEKEBBIMYLIEHHON MOYH
HaOMIOaeTcsd BBICOKOE KOJIMYECTBO JIEHKOLUTOB H
SIHUTEIHATIBHEIX KIeToK [2]. B ocamke mMoun oOHapy-
JKMBAIOTCS POTOBBIC YCTIYHKH W SMHTEIHAIbHBIC TIIa-
CTBI, 4TO SABJIAETCS MOKA3aTeJIEM BOCHAIMTEIHLHOTO
nporecca, BBIBIEMOTO TPH YPETPOCKOIIMH B BHIE
MSTKoro MHGWIbTpaTa. BeigeneHus U3 Mo4eucycKka-
TEJIBHOTO KaHajla MOpoH MpHOOpPeTaroT BUA KPYIHOH
1apo00pa3HOi KaIIu MPO3pavyHoro IBETa, Kak Obl BbI-
KaThIBAIOLICHCA W3 HAapy>KHOTO OTBEPCTHUS YPETpHI.
['yOku ypeTpbl OTE€YHBI, THIIEPEMUPOBAHBI, MOYa MPH
JIBYCTaKaHHOM mpo0Oe: B MEpBOW MOPIMU MyTHas, BO
BTOpPO# npo3pauHas. [Ipu pacnpocTpaneHny mporecca
Ha 33HIOI0 YPETpY BTOpast HOPUUS MOYH CTAaHOBHUTCS
MYTHOH, IPHUCOETUHSAIOTCS UMIIEPATHBHBIC TIO3BIBBI HA
Moyenciryckanue. [1py nanspnanuy MOYCHCITYCKaTeNb-
HOTO KaHaja ONpelelsieTcsl ero MHGUIbTpanus, 0co-
OEHHO B 00JIACTH JIOHHOTO COYJICHEHHS, I/Ie OH JIETKO
IPWKUMAETCS K JIOHHON KOCTH ¥ XOPOLIO KOHTYpUPY-
ercs. ['mmepeMust KOXM TOJIOBKH IOJOBOTO 4JI€HA M
KpalHel IJIOTU MOKET COIIPOBOXKIATHCS IOSABJICHUEM
MCJIKUX KpaCHBIX TOYEK, JIETKO BbIABIACMBIX IIpU
HaJlaBJIMBaHUU Ha I'OJIOBKY.

ITpn monmocTpoit GopMe TPUXOMOHAIHOTO ypeT-
pHTa BOCHAJIUTENIBHBIE SIBICHHUS B MOYCHCITYyCKaTElb-
HOM KaHaJe BBIpaXeHBI ropa3zio ciadee [2]. OTmense-
MOE U3 HETo OIpeeisieTcs B HeOOIbIINX KOJIMIECTBaX,
yale Npyu HaJAaBIMBaHUH HA YPETPY WIN IIPU JUTUTEIb-
HOM BO3JIEp)KaHWH OT Mouenciyckanus. MHpuibTpa-
LUl YPETPBI OCTACTCS BBIPAXKEHHOM, IIPU B3ATUU Ma3-
KOB OOHapy>KMBaeTCsd KpPOBOTOYMBOCTH CIU3UCTOMN
o0omouku. Moua B mepBOH MOPLUM MyTHOBaTas, C
npuMmecbto Hutel. Ilpu nepexone mpouecca Ha 3an-
HIOI0 YpPETpy BTOpas MOPLHSI MOYH ONAIECIUPYET, B
Hell MOSBIAIOTCS HUTH. B Maskax oOHapy>KuBaroTCs
TPUXOMOHA/IbI, yMEPEHHOE KOJIMYECTBO JICHKOIIUTOB U
SMMTENUATIBHBIX KJIETOK 32 CUET JIeCKBaMalny MocIe -
HHX.

[Tpn ToprnmaHoli popmMe TPHUXOMOHATHOTO ypeT-
puta OOJbHBIE XKATYIOTCS Ha CKyJHbIE BhIeneHus [2].
Wuorpma 3tr popMBI ypeTpuTa BOOOIIE HE IPUBIICKAIOT
BHHMMaHHA OOJIbHBIX W JIUIIb npu OGOCTpeHI/II/I TIOSABJISA-
OTCA €JIC 3aMCTHBIC BBIJICIICHUA. HpI/I MHKPOCKOITNHN
Ma3KOB OINpPEIENSIIOTCA JICUKOIUTHI, TPUXOMOHAIBI.
Hepenko mporiecc mpuHHMaeT TOTAIBHBIM XapakTep,
OJTHAKO pACIPOCTPAHEHHWE €ro Ha 3aJHUH OTHAeN
YPETpHl MPOMCXOAUT HE3aMETHO M OOHApYKHBAETCS
IPY OCMOTPE BTOPOH MOPLUH MOYH, B KOTOPOH MOSB-
JSIFOTCSL HUTH M XJIONbsl. BO3HUKAIOT MOBENUTEIbHBIC
MO3BIBBI HAa Moueucryckanue. Yacro Habmomarorcs
OCJIO)KHEHUS B BUZIE IOPAaKEHUs MOJIOBBIX xkene3. [Ipu

TOPIUIHOM NPOLECCE HHOTAA AOBOJIBHO TPYIHO IPO-
BecTH AU PepeHITnaNbHYI0 JUATHOCTHKY MEXIY CBe-
MM U XPOHHUYECKUM TPUXOMOHATHBIM YPETPUTOM.

[Tpu xporHdIecKoit popMe TPHXOMOHATHOTO YPET-
puta O0IbHBIE, KaK MPaBHIIO, JKATYIOTCSI HA CIIU3UCTO-
THOMHBIE BBIICIECHNS CKyIHOTO XapaKTepa 10 yTpaM U
y4YaleHHOE MOYEUCITyCKaHue y3Koi ctpyeid. [Ipu sTom
MOSIBJIIIOTCS] HETIPUSTHBIEC OLIYINEHUS B BHJE HOKESHUS
1 3yJia pa3IMYHON HHTEHCUBHOCTH, BO3MOKHO paclpo-
CTpaHEHUE HEMPUATHBIX OLIYIIEHUI Ha FOJIOBKY MOJIO0-
BOTO WIEHAa, MOIIOHKY, HPOMEXKHOCTb, MPAMYIO
KHUIIKY, MOSCHUYHYIO 00JacTh. VIHOT]a manueHTsl He
MIPEIBABISAIOT JKAI00, HO MPH 00CIeJOBaHUH OTIpesie-
JISIETCSI CMIIaHuE TYOOK YPeTpHI, M U3 Hee BbIIaBINBA-
eTcst HeOobIas Karmml mo yrpaM. Moda B ABycTaKaH-
HOH Mpo0e MOXET UMETh MaTOJOTHIECKUE TIPUMECH B
BHJE €IUHWYHBIX CIHM3HCTBIX HHUTEH NMpH pa3IHIHON
CTENEHU ee MyTHOCTH. [IpuMecu OBIBAlOT Kak B Iep-
BOH, TaK ¥ BO BTOPOM IIOPLIMU MOYH, HHOTa MOYa MO-
XKeT OBITh MNpO3pavyHON (€CiM Kene3bl W JIAKyHbI
YPETphI 3aKyNOPEHBI FTHOMHBIMU NPOOKaMH), HO Yepe3
HEKOTOpPOE BpeMs B HEel MOSABISETCS MYTHOCTB C XJIO-
MBAMH (KOT/1a IPOUCXOANUT OTTOK COAEPKUMOT0 U3 MO~
PaKCHHBIX XKEJIE3 YPETPHI).

IIpy XpOHHMYECKHX TPHUXOMOHAIHBIX YpPETPHUTaX
TIOJTHOLICHHYIO MH(OPMALUIO AaeT YPEeTPOCKOMMs, KO-
TOpasi MO3BOJSET YCTAaHOBUTH PACIPOCTPAHEHHOCTH
MOPa’KEHHOTO y4acTKa, MHTEHCUBHOCTh U JIOKAJIN3a-
LUIO BOCNAJCHUS, BBIABUTh COCTOSIHUE JKEIIE3 U KPUIIT
ypetpsi [2]. TIpu ypeTpockonuu Ha (oHE HOPMATHHON
CIIM3UCTON OOOJIOYKHU BBISBISIOTCS O4Yard THIEPEeMUH
Pa3IMYHON BENWYHMHBI M JIOKAIU3AIMH C OTEYHOCTHIO
CIIU3UCTON 000JIOUKH U J1eHOPMHUPOBAHHON LIEHTPAIIb-
HOH (urypoil. B ycThsix kene3 M KpPHUNT BO3HHUKAIOT
THOITHBIE TPOOKH, BOKPYT HUX — BEHUHK THIIEPEMHUU.
CkIazxy cU3UCTON 000JI0UKH YTOJIIEHBI, Ha0yXIIne,
C Pa3pBIXJICHHBIM JMHUTEIHEM, OHH JIETKO KPOBOTOUYAT
IIpU KAaCcaHWM, BUAHBI 3pO3MH. THUIUYHBIE BOCHAIH-
TeNbHbIE OYark ypeTpsl (MSATKUI WHQUIBTPAT) MOTYT
COYeTaThCsl C MEepPexoJOM MATKOTO0 HMHQWIbTpaTra B
TBepasld. [Ipy 3TOM IBET CIM3UCTON 000IOUKHU I1ena-
eTca OnenHee, IEPEXOIUT B CEphIid, OHa TepseT 3Ja-
CTUYHOCTb, LIEHTpaJbHAs Qurypa 3useT. Cpeu XpoHu-
YECKHX YPETPUTOB PA3IUUYAIOT IOAOCTPO TEKYIIUi
BOCIIAJIUTENIBHBIN [IPOLIECC, U BSUIO TEKYLIHM, 110 TUILY
tTopruaHOro. Koria BocnaauTenbHBINA MpoIiece IpoTe-
KaeT B BHJE MATKOro MHQWIbTPaTa, NpeBaPYyET CO-
CYIHUCTO-9KCCYJaTUBHAs CTaJMs, a NpU TBEPAOM HUH-
¢unbTpare — nponudepaTuBHas, 0JHAKO MEXIY HUMHU
MHOT0 HepexoaHbIX ¢opM. B kauectBe npumepa mpu-
BOJAMM KJIMHUYECKUH Clydail, rie y MyXXUUHBI pa3BU-
THE MATKOTO HHQMIBTPATa yPEeTPhl IPOU30LIIO 33 CUET
MIPOTPECCHPOBAHMS HE JICUEHHOTO XPOHUIECKOTO ypO-
TeHUTAJIFHOTO TPUXOMOHO3a C Pa3BUTHEM AJCHUTA.

Bonvnoii K., 33 nem, xonocm, oopamuncs ¢ srcano-
bamu Ha yuaujeHHoe, 601e3HEHHOe MOUEUCHYCKAHUE.
Co 106 MydHCUUHBL OH UMEN CLYHAURYIO NOJIOBYIO CBA3b
4 mecaya nazao. Borvuvim cebs cuumaem bonee 2 me-
cayes, K020a NOAGUNUCH CAUSUCTNO-CHOUHbIE 8blOee-
HUS U3 Ypempbl, KOMOpble YCUNUBATUC, NPU NpUeme a-
Kozons. ObvekmugHo. 2yoKu ypempol Ciecka OmeyHsl U
2UnepemMupos8ansl, Npu HAOAGIUBAHUU HA Ypempy U3
HAPYIHCHO20 OMBEPCMUS 8b10ENACMCA KANJIS CAUZUCTO-
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2Holino20 omoensemozo. Moua nepeoii nopyuu onanec-
yupyem ¢ npuMecvio KpYnuuix epyovix Humeti, naoaio-
wux Ha owno. Ilpu ypempockonuu: macKuil uH@UIbL-
mpam, 3akpeimsii adenum. Ilpu yucmockonuu: 6yn-
JIe3HbLE mpucoHum. B oxpawiennvix Maskax eulsagaenvl
T. vaginalis, 6 nocege pocm mpuxomonao.

Korma pedyp maer o ceMelHbBIX Hapax, JICYCHUE
000MX TOJIOBBIX MAapPTHEPOB JOJDKHO OBITH OJTHOBpE-
MeHHBIM [4]. B xadecTBe 00paTHOrO mpuUMepa MpHBO-
JUM KIMHUYECKHMH Cioydail, Iic HeOCTaTOYHOE JIeue-
HHE MY»a IPUBEJIO K Pa3BUTHIO Y HETO XPOHHMYECKOTO
YPOTEHUTAIBLHOTO TPUXOMOHO32, OCJIOKHEHHOTO WH-
(bUITBTPaTOM YpPETPHL

bonvuoii B., 40 nem, obpamuics c scarobamu Ha
CKYyOHble CNUBUCMO-CHOUNbIE GblOENEHU NO YMPaM,
0C06eHHO nocie npuema aiKko20isl, YMepenHsill 3y0 6
MoueucnyckamenvbHom Kkanane. Umen cryuaiinyio nouo-
8y10 céa3b 15 mecayes Hazao Ha Kypopme. Y dceHul 8bi-
SA6J1€H YPOSEHUMANbHBIN MPUXOMOHO3, NOLYHUNA Jlede-
HUe Nno HA3HAYeHUIO0 2UHEKO0I02a, KOMOPbI 6 YCMHOTU
@opme pexomeH008aN U ee MYHCY NPUHUMATNG THPUXO-
noano 0,25 2 2 paza 6 denv, 6 meuenue 10 oueti. bonw-
HOUl A. obpamuica k yponozy NOTUKIUHUKY NO HA3HA-
YeHUI0, KOMOPO20 NPUHUMAT CYTbDOOUMEMOKCUH, OU-
cenmon,  1e6OpUH,  OACMEmpPUH,  MEeMPAYUKIUH.
Bpemennvie ynyuwienusi cmenAnuCs nocaeoyiouumMu
obocmpenuamu 6onesnu. Ilo nosody xponuueckoeo
ypempuma 6bll HANPAaseH Ha JleYeHUe 8 KOJCHO-6eHe-
ponozuueckuil oucnancep. OObeKmMuUHO: yMepeHHbLI
omek 2yb0K ypempbl U Ux 2unepemus, u3 HapyHCHO20
omeepcmus ypempuvl N0 YMpam NoA6IAemcs CKyOHas
causucmas kania. Moua 6 obeux nopyusx npospaunas,
¢ epybbiMu HUMAMU 8 NEPBOU NOPYUU U OoJlee MeaKUMU
60 emopoti nopyuu. Ilpu ypempockonuu: nepexoousviii
uHgpuILMpam, 3aKpLimuiii A0eHUM, SPAHYIAYUY 8 OYTb-
baprom omoene ypempwi. borvHomy bvin Haznauen nu-
pozenan uepez OeHb 8 B03PACMAIOWUX 003AX C edice-
OHEBHbIMU UCCNIeO0BAHUAMU BbIOCTEHULL U3 YPEempbl.
Ha 9-11 0env 6 maskax sviasnenswt T. vaginalis, komopobie
danu CKyOHblll pocm HA numamenvHol cpede. B Oanb-
HetiweM OumenbHoe iedeHue O0IbHO20 00HOBPEMEHHO
C JICEHOU NPUBEINO K U3NEUEHUIO 0OOUX.

[TpakTHKyIOIIUE YPOJIOTH U JePMAaTOBEHEPOJIOTH
MHOT/Ia HAOJIIOJIAIOT CIy4au B CBOEH MPAaKTHKE, KOra
YPOTEHUTAIBHBI TPUXOMOHO3 CHUMYJHUPYET MOYeKa-
MeHHYIo 0one3Hs. [IpuBoauM Takol mpumep.

Fonvnou E., 36 nem, orcenam. Co cnoé nonoeoil
JHCUZHBIO dICUBEM MOLKO C JiceHou. B meyenue 14 nem
ObL1 100 HAbMOOEHUeM yponoea No Ho800y MOYeKd-
MeHHOU Ooneznu u 3-4 paza @ 200 nocmynan Ha cmayu-
oHapHoe Jeyenue ¢ NpUCMynamu NOYeuyHOU KOAUKU.
JKena no nosody eocnanumenvuvix 3a60.1e6aHuUll Move-
101080l cepvl He 006C1ed08andActL U He NeHUNACh.

bonvnoii E. ommeuan, umo npedgecmuuKoM KOIUKU s6-
JIALIUCH CKYOHbLE CIUSUCTIbLE BbIOCTEHUS U3 MOYCUCNYC-
KamenbHo20 KaHad, Komopbie OH CE:A3bl8AJL C HOJOBbIM
aKmoMm, CHyCms HecKOAbKO OHell nocie 0uepeoHOl
mencmpyayuu y dkcervl. O0vbeKmugHo: 2yOKu ypempol
ckneenwl, gvioenenuti Hem. Moua 6 obeux nopyusx npo-
3payHas, ¢ eOUHUYHLIMU MeaKuMu numsamu. IIpu noko-
aauusanuu obnacmu XII pebpa 6 nosicnuunoi ooracmu
onpedensemcs bonesHenHocms ¢ obeux cmopon. Ilpu
Ypempockonuu.: CmpyKmypa 6 UcAYell 4acmu ypempol
Ha paccmoanuu 5-6 cmM om HApyIICHO20 ee OMBePCmus.
B masxax T. vaginalis ne obnapyoicensl, npu nocese —
obnapyacenvl. Tlpu 06cnedosanuu HceHvl BblAGLEHbI!
8A710 MEKYWUl KOIbNUm, 3pO3Us welky MamKu, npu
nocege oonapyscenst T. vaginalis. Ilocie nposeden-
HO20 KOMOUHUPOBAHHO20 IMUOMPONHO20 JeHUeHUs YPO-
2EHUMANbLHO20 MPUXOMOHO3A OOHOBPEMEHHO MYdHCa U
JiCeHbl HacMynuno usieueue. Ipucmynst MmouekameH-
Hotl bonesnu y 60abH020 E. npu nabniooenuu 6 meuenue
caedyrowux 3 iem He 60300HOGISIUCS.

Takum 00pazoM, y My»K4HH, OOJIEIOINX YPOTeHH-
TaJIbHBIM TPUXOMOHO30M, HIMEIOTCSI KIIMHUYECKUE 0CO-
OEeHHOCTH Te4eHUsI 00JIE3HU, KOTOPHIE MOTYT BBI3bIBAThH
TPYZHOCTH AT MPAKTHKYIOIIETO Bpadya B MX HICHTH-
¢ukanuy. OmnncaHHBIE KIMHUYECKHE HAOIIOACHUS
CBHJETEJILCTBYIOT O TOM, YTO YPOTE€HUTAIBHBIN TPHXO-
MOHO3 CIOCOOEH CHMYJIMpPOBAaTh MOYEKaMEHHYIO 00-
JIE3Hb, & €r0 HETIOJHOLEHHOE JICUCHUE MOJXKET IPHBE-
CTH K Pa3BUTHIO Y OOIBHBIX PA3IMYHBIX OCIOXKHEHHH.
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Abstract

Based on the results of the studies, the effect of hypoxidosis, hyperoxemia and auto-allergies on various
pathologies on the organism, as well as the effect of interoceptive reflexes on the amplification of signals obtained
from chemoreceptors with increased excitability of the peripheral end of the interoceptive analyzer for regulating

the gas content in tissues and organs was described.
AHHOTALUA

Ilo pe3yiibTaTaM NPOBEACHHBIX I/ICCJ‘IC,I[OBaHI/Iﬁ OIMMCAHO BJIIMAHUEC Ha OpraHU3M I'MIIOOKCHI03a, THIICPOKCC-
MUH U aYyTOAJJICPIUU MPHU pas3IMIHbIX BHAAX HaTOJ‘IOFHfI, a TaK¥KC BJIMAHHUEC UHTCPOLCIITUBHBIX pe(bﬂeKCOB npu
YCHUIJICHUU CUTHAJIOB NOJYYCHHBIX OT XEMOPCUECIITOPOB IIPH IMOBLIICHHUSA B036yI[I/IMOCTI/I nepn@epnquKoro KOHIIa
HMHTCPOLCHTHUBHOTO aHAJIM3aTOpa I PEryIsaluu COACPIKAHUA ra30B B TKAHAX U OpraHax.

Keywords: hypoxidosis, hyperoxemia, autoallergy, capillaritis, sinus nerve, acetylcholine, carotid glomeru-
lus, glomus, interoceptive reflexes, alkolosis, eugenic hypoxia, circulatory hypoxia.

KJ'I]O‘[CB])IB CJ0BA: TUIIOOKCHUI03, TUTICPOKCEMUS, ayTOAJIICPIud, KalUnJUIAPHUT, CPIHyCHLIﬁ HEPB, allTHUIXO-
JIMH, KapOTI/IJj[HI)II\/’I Kny6oqe1<, TJIOMYC, UHTCPOUECIITUBHBIC pe(bneKcm, AJIKOJIO3, OT30T€HHAaA T'MIIOKCUA, UPKYJIIA-

TOpHas TUIOKCH.

[NoBrImIeHHOE MOTPEOIICHNE KUCIOPOIa SIBISACTCS
Ommkaiiniell peaknueld He TOJNBKO HAa BCEBO3MOXKHEIC
MOBCEIHEBHbIE HArPY3KH OpraHu3Ma, HO U Ha MHOTHE
naTojiorTuueckue cIBUrd B HeM. OaHaKo, Hapacraro-
Iast MOTPEOHOCTh B KHCIOPOE NAIEKO HE BCEraa Mo-
JK€T TMOKPBIBATHCS COOTBETCTBYIOIIMM YBEJIMUEHHEM
ero notpebienns. B Takux cirydasx v BO3HUKAIOT CO-
CTOSIHME KHUCJIOPOTHON 3aJ0JIKCHHOCTH WJIH SIBICHUS
TUTIOKCHH. DTH SBJICHHSI KOMIICHCUPYIOTCS EJIBIM Psi-
JIOM MexaHu3MOB. KoMreHcaTopHOe yCHIICHHE BHEIII-
HETO JIBIXaHUS W JIbIXaTeNbHOH (YHKIMH KPOBHU MPHU
KHCIIOPOTHOM 3aI0JDKEHHOCTH M3y4eHO 0oJiee Uil Me-
Hee J0CTaTOYHO. TKaHeBOe Ke JIbIXaHUE U3YYEHO 3Ha-
YUTENBbHO MEHbLIE. Majo n3y4eHbl HanpaBIeHHOCTh U
peryisius TKaHEBOrO JbIXaHUS B YCJOBHSIX IOBCE-
JTHCBHBIX (DM3HOJIOTMYCCKUX HATPY30K M CIIC MEHBIIE

IIPYU MATOJIOTUYECKUX COCTOSHUSAX 4EIOBEYECKOro Op-
raHu3Ma. A T0JIOKEHHUE, YTO MPH JII0OOM 3a00JIeBaHNHT
UMeeTcs M THIIOKCHS, 3aCTaBisieT oOpaTHTh ocoboe
BHUMaHHE Ha 0COOCHHOCTH TUIIOKCHYECKUX CIIBUTOB U
MIPEXk/Ie BCEro B KIMHUYECKUX YyclIoBUsX. W BbIsABIsAE-
Masi MOCIEN0BATEIbHOCTh PA3BUTHUSI TMIIOKCHM, Y4e€T
KOMIICHCATOPHBIX CIBHUI'OB, a TAaK)Ke IMPOSBICHUE MO-
BBIMICHHON YyBCTBHUTEJIFHOCTH, CBOCOOpA3HON CEHCH-
Ounn3anuu K Hel - MO3BOJISIIOT TOBOPUTH 00 orpene-
JICHHO} 3aKOHOMEPHOCTH B OTATOIICHHUHU MPOSBICHUN
THITOKCHH B Pa3BUTHHU COITyTCTBYIOUINX € OCIOXKHE-
Huil. [1]

W3yueHne THMOKCUYECKHX COCTOSHUH IpU BHYT-
pEHHEH IaTOJIOTHH JaeT BO3MOXKHOCTh yOETUTHCS B
TOM, 4TO T€ WJIU IPYrHe HpOSIBICHUsS TUIOKCUU HE-
PEIKO BCTPEUAIOTCS B KIIMHUKE BHYTPEHHUX OOJIE3HEH.
Oco0OeHHOCTh 3TUX NPOSBICHUH, UX COBOKYINHOCTh U
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YCTOWYUBOCTh TIOPOH MPHOOPETAIOT OINpeacieHHBIC
OTIMYUTEIbHBIE YEPTHI, CBOMNCTBEHHBIE TEM WU JIPY-
TUM BHJaM BHYTPEHHEU marosiornuu. B To ke Bpems,
CHCTEMaTHYECKOE N3yUCHHE KHUCIOPOJHOTO OOMEHa B
YCIIOBHAX KJIIMHUKU JA€T BO3MOKHOCTb YIOBUTb OTME-
YEHHYIO yXE TI0CIEJOBaTEeIbHOCTh, CBOEOOPA3HYIO
CTaUITHOCTh TMIIOKCHUECKUX COCTOSHUM.

Takyro mocienoBaTelbHOCTh MPOSIBICHHUM T'MIO-
KCUHM MOJKHO, HarpuMmep, HaOJIt0AaTh IPU TUIIEPTOHHU-
4yecKol 00JIe3HH, KaK U y OOJNBHBIX B MEPBOW Hayallb-
HOM craguu runeproHud. Hapsny c nerko ucuesaro-
meid BEHO3HOM THMIIOKCEMHEH, YacTO BBIIBIIAETCS
apTepuanbHas W NPUTOM 3HAYUTEIbHAs THUIIEPOKCE-
mus. Ilocnenyromas ke «HOpMaIU3alus» KUCIOPOI-
HOTI'0 COCTaBa apTEpHUaIbHON U BEHO3HOW KPOBH MOPOMH
CBHJICTENBCTBYET 00 yXyAIICHNH (PyHKINN KOMIIEHCa-
TOPHBIX MEXaHMW3MOB, MO0 BHE3AIIHOEC YMCHBIICHHE
BBICOKOM JIO TOTO apTEPUOBEHO3HON Pa3HMIBI 110 KHC-
sopoay (xots Obl 10 HOPMANbHBIX BEJIMYUH) MOXKET
OKa3aTbCs OAHUM U3 CYIIECTBECHHBIX IPHU3HAKOB TKaHE-
BOM I'MITOKCUH U CONYTCTBYIOIIETO €i TMITOKCH03a, T.
¢. HapacTaronux (yHKIIMOHAIBHBIX U MOpP(OIOrHuye-
CKHX M3MCHEHUH COCYIUCTO-TKAHEBBIX M IIEPUBACKY-
JISIPHBIX CTPYKTYP; U3MEHEHHH, BEI3BAHHBIX 3aTSXKHON
TUIOKCUEN MM e Pa3sBUTHEM YPE3MEPHON UyBCTBHU-
TENBHOCTH K THUIIOKCHYECKUM CIBUTaM. TakuM oOpa-
30M, CHHIPOM ayTOAIJIEPT Uil HEPEIKO SBIETCA OTHUM
U3 NPU3HAKOB MOSBUBIIErOCs THIOKCHI03a. Pa3BuBa-
IOLIMECS BCIIE 3a 3TUM MPU3HAKOM OPTaHOMATONOT U,
PaBHO Kak U SIBJIEHUS 04aroBoil 0O6oCTpsonIencs UH-
(hex1uy, MOPOH COYETAIOTCS ¢ AATbHEHIINM yXyJIIe-
HHUEM KHCIIOPOJHOI'O O6MeHa, YXyAIIE€HUEM BIUIOTH OO0
OJIOKMPOBAHUS YCBOGHHS KHCIOPOAAa WM HapacTaHHUs
MPOSIBJIEHHUS aHa3poOHOro oOMeHa. Takyro mocieaoBa-
TEIBHOCTh ¥ MOYKHO YacCTO MPOCIETUTh IPH HApacTaro-
WX TPOSBIEHUAX HEIOCTaTOYHOCTH KpOBOOOparie-
HUS C BEIPOKEHHBIMH OTEKaMu. 371eCh 0COOEHHO YETKO
BBISIBIIIIOTCS] CHavYalla IPU3HAaKU BEHO3HOM, 3aTeM, ap-
TEPUAIBHON U, HAKOHEL, TKAHEBOM T'MITOKCHH.

Mopdonorndeckue Hccae0BaHUS MOKa3bIBAIOT,
YTO MPH PE3KO BBIPAKEHHBIX TEPMUHAIIBHBIX OTEKAX, B
TOM YHUCJIE U MPU OTEKAX, PA3BUBAIOIIHNXCSA Ha IMOYBE
HEI0CTaTOYHOCTH KPOBOOOPAIIEHHS, BOSHUKAIOT TIy-
OoKHe HU3MCEHCHUS, NIPEKIAE BCETO, B COCAUHUTECIIBHO-
TKaHEBBIX CTPYKTypax ¢ UX KPOBEHOCHOH U IuMdaTu-
YECKOH CETSMHU U NPUTOM, IIOPOM, II0-pa3HOMY B pas-
JMYHBIX OpraHax U cucrtemax. Y 31ech MOXKHO cKa3ats,
YTO UCKIIOUUTENbHBINA MOJUXPOMATU3M U MOIMMOP-
(U3M COeAMHUTENBHBIX M TKAHEBBIX 3JIEMEHTOB, B
CYLIHOCTH, YKa3bIBaeT Ha pa3IMyHbIE CTEIEHU IOpa-
JKEHUSI KOJUTAareHOBOH CyOCTaHIIMM M UMEHHO BO BpeMs
oTekoB. Pacmaj TkaHeBOW NMPOTOIMIA3MBbl, 3HAUUTEIIb-
HOC CHMKCHUEC aKTUBHOCTHU CUHTCTUYECCKUX ITPOLECCOB
B TKaHEBBIX AJIEMEHTaX W OOYCIOBIMBAIN HAJHYHE
PE3KMX M3MEHEHMI B Pa3JIMUHBIX CTPYKTypax opra-
HH3Ma BOOOIIE ¥ OCOOEHHO B COCIMHUTEILHOMN TKaHHU,
CKCJICTHBIX MBIIIIAX, MUOKapJ€ U JaXE B FJ'IS.}IKOﬁ MYy-
ckynarype. Iloatomy oueBHIHO, YTO MOPGOJIOTHS
3JIECh UETKO OTMEYaeT MOCIEACTBUS U TSKECTh Hapac-
TAIOIIMX HM3MEHEHWI TKaHEeBOTO MeTadoin3ma, Ije
HapyIIeHUs KUCJIOPOAHOTO OOMeHa MpUOoOpeTaroT Be-
Jyliee 3HaueHue.

[ToBTOpPHO NPOBEAEHHOE HAMM UCCIIEIOBAHUE Ta-
30BOI'0 COCTaBa KPOBH Y JIUL, CTPAAAIOIIUX TSHKEIBIMU
(dbopMamMu SHAOKApANTa, TO3BOJMIA BBIIBUTH OOJB-
HBIX, Y KOTOPBIX HapacTaloLIUe MPOSBICHUS apTEpH-
albHOM T'MIIOKCEMHH COYETAIOTCA C IMPU3HAKAMH TKa-
HEBOW TUTIOKCHH. A HapyIIeHHUs (PYHKITIH COCYTUCTHIX
CTPYKTYp, B TOM YHCJIE HapacTaroIUe NPOsBICHUS Ka-
MWUIIPUTA ¢ PE3KUM MOPAXKEHUEM COCYAUCTOTO HJIO-
TeNus, CleAyeT paccMaTpHBaTh Kak OAMH W3 CyIle-
CTBEHHBIX NIPU3HAKOB THIIOKCUI03a U COMYTCTBYOLIEH
eMy ayToajuiepruu. [2]

BnezanHo pasBuBaronmuiicas TremMopparu4ecKui
CHHIPOM, CIOXHAas KapTHHA TPOMOO-3MOOIHIECKUX
SIBIICHUH y psiga OONBHBIX SHAOKAPIUTOM, KOTOPOE
HAXOJUT U3BECTHOE OOBICHEHHE B Ay TOAIICPT HIECKIX
CABHUIaX, BO3HUKAIOUINX B PE3YJIbTATE AEKOMIIEHCUPO-
BaHHOM runokcuu. O HaIUYUK NOCIEIHEN CBUIETENb-
CTBYET HE TOJbKO 3HAYMTEIbHOE YMEHBILEHUE apTe-
PpHO-BEHO3HOM pa3sHUIIBI 110 KUCIOPOIY, HO U Pa3BUBa-
IOIIMECs MPU3HAKUA COCYOUCTON JUCTOHUM. SIBIeHUS
KalnWULIpUTa, HapacTaIIEd COCYAUCTO-TKaHEBOM
MIPOHHUIIAEMOCTH, HEYCTOHUMBOCTU apTepHAIBHOTO
KPOBSIHOTO IaBJICHUS U ITyJIbCOBOTO JABJICHHSI HEPEIKO
BXOJSAT B CJIOKHYIO KapTUHY TKaHeBOM runokcuu. Co-
YeTaHUE NPOSIBICHUN TMIIOKCUH C MPU3HAKAMU COCY-
JUICTOM MUCTOHHWHW BBHICTYIIACT IPH psAe 3a00JCBaHUN
CTOJIb OTYETJIUBO, YTO MPUXOJUTCS Y>KE TOBOPUTH O
HaJIMYUU TUIOKCUYECKU-IUCTOHUUECKOTO CHHAPOMA.
3HauuTeNbHASI BBIPAXKEHHOCTh U YCTOMUHMBOCTbH 3TOTO
CHHJpOMa, KaK IOKa3bIBaeT KJIMHHMYECKas NpaKTHKa,
ABJISIIOTCSI CYIIECTBEHHBIM IPH3HAKOM TaKuX (opM
HapacTalollel TKaHEeBOM THIIOKCHH, KOTAa B CHIIY
ayTOAJUIEPTHYECKUX CABUIOB BO3HUKACT Ta WM MHAA
OpraHOMNaTOJOTHA. B 3aBHCHUMOCTH K€ OT JIOKaJIN3aIiH
HNPOUCXOSAMNX H3MEHEHUH HaO0aioTCs MposiBIie-
HUSl TUINOKCUYECKU-AUCTOHUYECKUX COCTOSIHMM TO ¢
YHICTO OrpaHMYCHHBIMH MECTHBIMH, TO ¢ O0JIee pactpo-
CTpPAaHCHHBIMH MOP(OJOTHISCKIMUA W3MCHEHUSIMH,
00BETUHIEMBIMA, KaK yXKe yKa3bIBAIOCh, TEPMHHOM
«runokcuno3». Ilpucoenunsomuyecs e SBJICHUS
ayTOAJUIEPTHH W OOBACHSIIOT HEOOBIYHYIO OCTPOTY pe-
AaKTUBHBIX CABHIOB B OpPraHHW3ME€ Ha BCSKHE HOBBIC
YCIIOBHS, BRI3BIBAIOIINE HAPACTAHHE THITOKCHH.

B kauecTBe mpuMepoB MOAOOHBIX 3a00JI€BaHMIA,
KpOME€ MHOTHX CIIy4aeB BHE3aITHO OO0OCTPSIOMINXCA
MIPOSIBICHUI 09aroBoil MH(MEKINH, MOKHO NPHBECTH
HEKOTOPbIE BH/Ibl XPOHUUECKHUX 3a00JICBaHNI JIETKHX C
HapacTaroUM MHEBMOCKIEPO30M M acCTMaTHYECKUM
CHHIPOMOM; 3a00JIEBaHMS JKEIYAOYHO-KHIIEYHOTO
TpakTa NpPHU TUINOKCUYECKHU-TUCTOHUYECKUX COCTOS-
HUSIX U SIBJICHUSX TMIIOKCH03a, OXBAThIBAIOLIUX IIpe-
HMMYIIECTBEHHO 00JIaCTh COCYJOB INOPTAIBHOrO Oac-
ceifHa; HagambHBIE (POPMBI MOPAKEHHUS MHOKapja Io
THILy CEpO3HOTO MHOKapAWTa; HEKOTOpBIe 3a0oieBa-
HUS NIedeHu U T. 1. Knmangeckue e HaOI01eHUS 103~
BOJISIFOT 3TH MHOTOYHCIICHHBIE NPUMEPHI BHYTPEHHEH
MATOJIOTHHU TIOCTaBHUTh B CBS3b C PAa3BUTHEM THMIIOKCH-
710332 U ayTOAJUIEpTuu NMpH HUX. CBs3h HAPACTAIOMINX
MIPOSIBIIEHUIN COCYIUCTO-TKAaHEBOW NMPOHUIIAEMOCTU C
(YHKIMOHATBHBIME U MOP(OJIOTHYSCKUMH U3MCHEHU-
SIMHU COCYJUCTO-TKAHEBBIX CTPYKTYp B YCIOBHUSX
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HapacTarolei THIOKCHH J0 HEKOTOPOH CTENeHH 00b-
SICHSICT MEXaHM3M OTATOIICHHUS MPOSBICHUI THIIOKCH-
JI03a ayroayurepruei. [3]

W3ydas cocyamcTo-TKaHEBYIO MPOHHUIIAEMOCTh y
JIUL C BBIPA)KEHHOM TMIOKCUEN U COCYAUCTON AMUCTO-
HHUCH, MOXXHO OTMETHTh Y HUX 3HAUYUTEIFHOE HapacTa-
HUE KOJIMYECTBA >KUJKOCTH, BBIXOJISIIEH M3 COCYAU-
CTOTO pyCla, a TaKXkKe yBEJIUYEHHE B HEM CoJep>KaHus
Oernka. DTo 00CTOATENBCTBO MIMEET CYNIECTBEHHOE 3HA-
YeHHe KaK B OTATOLIEHUH MPOSBIEHUS THIOKCHUI03a,
TaK U B pPa3BUTHUU MOCIIEAYIONIEH ayToaiepru3aliy 3a

CYeT COOCTBEHHBIX OCIIKOB, BHIIOTEBAIOIINX U3 COCY-
JHCTOro pycia. Hauru noBropHbie HaOIIOIEHUS OTHIX
U TeX ke OOJBbHBIX MOKA3bIBAIOT, YTO Pa3BUTHE THIIO-
KCHYECKO-TUCTOHUYECKOTO CUH/IPOMA, & 3aTeM T'HITOK-
CHJI03a M ayTOAJUIEPIHYECKOTO COCTOSIHUSI C pa3iind-
HBIMH OCJIO)KHEHUSIMH HAXOMASAT OOBSICHEHHs HapacTa-
IOUIUX C TPOSBIECHHH THUIOKCHH. BO3HUKHOBEHHE
MOCJIEAHEN U pa3BUTHE JATBHEHUIIINX U3MEHEHHH B Op-
TaHU3ME BILIOTH JI0 MPEBAMPOBAHUS aHA3POOHOTO 00-
MEHa ¥ TOKCHMYECKOTO BIIMSHUS KHCIOPOJa MPEICTaB-
JIIeTCS B BUJIE CIICAYIOIIeH cxembl (puc. 1).
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Puc.1. Pazeumue 2unoxkcuoo308 u ux 0CJi0HCHEeHUsL.

Ota cxema, OCBEIIas MaTOreHETHYECKOES 3HAUCHUE
CHavaJia TUIIOKCHUH, a 3aTeM THITOKCH]I03a U ayToauiep-
THH TIPU BHYTPCHHEH MaTOJIOTHH, OOBIICHSICT U 3HAYC-
HHUE TOBBIIIEHHON COCYINUCTO-TKAHEBOH MPOHHUIIAEMO-
CTH IIPY MHOXKECTBE 3a00JIeBaHUH, CBA3aHHBIX C OTATO-
[IEHHeM M YYallleHHeM MposBiIeHHH rumokcuu. OHa
OOBSICHAET W NPUYNHY BBICOKOH YacTOTHI CEPO3HOTO
BOCTIAJICHUS KaK HanboJiee paHHEeTo M CaMOro 4acToro
OCJIO)KHEHHUSI TKaHEBOW T'MIIOKCHUM, Beaylled K BbIpa-
JKEHHBIM (hOpMaM pa3iu4Hoi opraHomarosioruu. OT-
MeYeHHBIE )K€ B CXeMe CHadaja OJIOKHpOBaHHE YCBOE-
HUS KHCJIOPOZa, a 3aTeM, IMOPOH 3HAYUTEIHHO TO3XKE,
npeoOaganre aHa3pOOHOTO THUIA METa0oNHM3Ma I03-
BOJISIFOT HaM IMOHSTb MHOTHE CTOPOHBI OCTPOM U Xpo-
HUYECKOH COCyIUCTON NaTojorMu B BUjE Hauboiee
4acTOro TUIOKCHA03a U ayToamieprud. Bor mouemy
M3ydeHHE TPOSIBIICHIH THIIOKCHH, YTOYHEHHE CYITHO-
CTH TIOCIIEAYIOMUX (HYHKIIMOHAIBHBIX H MOP(HOJIOTH-
YECKMX H3MEHEHHH COCYAMCTO-TKAHEBBIX CTPYKTYP
(0OBenMHAEMBIX TOHSITHEM THIIOKCHI03a) M BEISBIIEC-
HHE IIPU3HAKOB COITyTCTBYIOIIEH ayTOaJUIepPTrHH, KOTO-
pBIe IMEIOT CTOJb Ba)KHOE 3HAUEHHE JJIS BHYTPEHHEH
natojiorud. Ho He MeHee Ba)KHBIM CTaHOBUTCS U pac-
KPBITHE MEXaHU3MOB (POPMHUPOBAHUSI CUTHAIOB XEMO-
pelenTopaMu Py Pa3BUTUH KUCIOPOIHOTO IehUINTA
B TKaHSX U OpraHax, KOTOpbIe Mbl pACCMOTPUM HHXKE.

XemopeuenTopHble MeXaHU3Mbl KapPOTUAHBIX
KJIy0O4YKOB

Eme B cepenune nmsaTuaecAThIX rogoB XX CToJe-
s yueHsle Hunbcen m CMuUC onmcaiy SKCIepUMEHT,
YTO TIPH BIBIXaHUH YeIOBEKOM Ta3oBoi cmecu Oz i N2
C TIOHMXEHHBIM COZIEp’KaHMeM KHCIIOopoJa JA00aBKa K

9TOH CMeCH YIIIEKHCIIOTO r'a3a He CONPOBOXK/IACTCS 3a-
METHBIM YBEJIINYEHHEM 00bEeMa JIETOYHOIN BEHTHILSIINT
noka HampspkeHrne CO2 B KpOBH HE JOCTUTHET OOBIU-
HOTO (0K070 30 MM PT. CT.) ypoBHS. ToNBKO TIpH TIpe-
BBIIIEHUH 3Toro ypoBHs CO2 MPUBOJANUT K 3HAYUTENb-
HOMY TPUPOCTY 00beMa JICrOYHON BeHTWIANUU. [Ipu
JanpHelneM yBenudeHun HanpspkeHus COz B KpoBU
MIPUPOCT 00BEMa JITOYHONW BEHTHIIALIUU BO3PACTAET B
3aBHCUMOCTH OT ypoBHs HanpspxeHus COa.

B 1963 roay B. I'. CrapiieB ycTaHOBMII, 4TO IpHU
BO3/I€HICTBUM IUTU3NHOM Ha KapOTHAHBIE XEMOpELETI-
TOpBI HAOIIOJAETCsl YCHIICHHE MOTOPHKH M COKOOTE-
JICHUs! JKeNyJKa KHIIeYHuKa. B To jxe Bpems Bo3Jei-
CTBHE LIMAHKJIOM Ha 3TH XEMOPELENTOPHI COPOBOXKIa-
€Tcd TOPMOXKEHHEM JEeSTEIbHOCTH OJKEIyAKa |
KUIICYHUKA. DTH JaHHBIE OBUTM NOATBEPIKJICHBI HAMHU
IIPH TPOBEACHNUH COOTBETCTBYIOIIHNX OIBITOB C aIleTHII-
XOJIMHOM W IIMAHUIOM HaTpHS.

Heckonpkumu rogaMu panee B MoHOrpaduu [ eii-
MaHca 1 Helina OpU1H M37105KEHBI Pe3yIbTaThl 3KCIIEPH-
MEHTOB, B KOTOPBIX [TOKA3aHO, YTO IPH BIIBIXaHUH KU~
BOTHBIMH Ta30BOH CMECH C TOHIKCHHBIM COZepKa-
HUEM KHCIOPOJA HACTYNAET YCUIICHHE AJIEKTPUUECKON
AKTUBHOCTH YaCTHU HEPBHBIX BOJIOKOH CHHYCHOTO He-
PBa, B KOTOPBIX OTCYTCTBYIOT MU3MEHEHUsI IPH U30BITKE
CO. Bo BabIXaeMoM Bozayxe. M1 Hao00OpoT, B Apyrux
HEPBHBIX BOJOKHAX PETHCTPUpPYETCs BO30yXKAeHHE B
orBeT Ha yBenuueHue CO2 u B TO ke BpeMs OTCYT-
CTBYIOT H3MEHEHUSI B OTBET Ha HEIOCTATOK KHUCIOPO/a.

OOBSICHUTB 3TN JAHHBIE C TO3ULIUH CITOKUBIINXCSI
K CepefinHe MATHAECATHIX TOJI0B TMIIOTE3 O Ipolecce
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BO30YXKICHHUS KApOTHUAHBIX XEMOPEIENTOPHBIX peakx-
U OBLIO BecbMa 3aTPyIHUTEIHHO.

Tak, cOrJacHO «ALETWJIXOJUHOBOW» THIIOTE3E
[IBeiiniepa u PaiiTa, BO30yXIE€HHE YYBCTBHTEIBHBIX
OKOHYaHWI CHHYCHOTO HEPBa B KAPOTHIAHOM KITyOOUKe
OCYILECTBIISICTCS JIMIIh TOCPEACTBOM AalETIIIXOINHA
(vtu MOT00HOTO BENIECTBA), KOTOPBIH BBIICISICTCS Xe-
MOPEICITOPHBIME KJICTKAMH TIPH JOOBIX BO3JEH-
CTBHSIX Ha TJIOMYC, CIIOCOOHBIX BBI3BIBATH B HEM BO3-
Oy>xaeHue.

C no3unuii «<KUCIOTHOW» TUNoTe3bl Bunaepa, To
€IMHCTBEHHOW M HENOCPEJICTBEHHOW NPUYMHOM BO3-
Oy IeHHsI OKOHUYAHHI CHHYCHOTO HepBa B TIIOMYCE 5B-
JSETCS TOBBIIICHHWE KOHIEHTPAIIMA BOIOPOIHBIX
HMOHOB, KoTopoe mpu n30siTke CO2 BO3HHUKAET ITyTEM
00pa30BaHMs YTOJIBHOM KUCIOTHL, a pu HepocTaTtke O2
(M DKBHBAJCHTHBIX BO3ICHCTBUAX) — ITyTEM HaKOILIC-
HUS KHCJBIX HEIOOKUCICHHBIX MPOAYKTOB MeETado-
IU3Ma.

U nakowner, cornacHo runoteze M.JI. benenbkoro
u C. B. AHnukoBa, TO €JMHCTBEHHON MPUYMHON BO3-
Oy>XIeHUs B KAPOTHIHOM KITyOOUKe SIBIISIETCS] Hapy1LIe-
HUE 00OMEHa MaKpOIPTUYECKUX COCIUHEHUH B €ro xe-
MOpEIECTITOPHBIX KJeTKax. [Ipu 3ToM, BO30OYyXKIeHHUE
OKOHYAHWI CHHYCHOTO HEpBa B TJIOMYCE CBSI3BIBACTCS
C TIOBBHIIICHHBIM PACIagOM STHX COCAMHEHHH (TJaB-
HBIM 00pazom AT®). [4]

Ecmu ommcaHHBIE peakIUU PacCMOTPETh C MO3H-
U 3TUX THUIOTE3, TO XapakTep WH(GOpMAIHU, KOTO-
pyIO MOyYaeT LEeHTpajdbHas HepBHAs CHUCTEMa B pe-
3y/lbTaTe BO30YXKIEHHS KapOTHIHBIX KIyOOYKOB, TO
obHapyxuBaetcs crneayromee: C MO3UINNA «alleTHIX0-
JIMHOBOM) T'UIIOTE3bI CTABUTCS 3HAK PpaBE€HCTBa MCKIOY
TaKUMHU YCIIOBUAMU, KaK TUIICPKAITHUA U TUTIOKCHUS, TaK
KaK MpH 3TUX YCJIOBUAX YYBCTBUTCIbHBIC OKOHYAHUA
CHHYCHOTO HepBa BO30YKIAIOTCS aAllETHIIXOJIWHOM, UTO
O3HaJaeT, 4To WH(POpPMAIH, OCYIIECTBIIeMAas peler-
TOPHBIMH aIlllapaTaMH TJIOMYCOB, HE UMEET CTPOrOn
ouepueHHOCTH. «KUCIIOTHAS» U «IHEpreTHYeCKash) TH-
MOTE3bl B OTIMYHE OT «aleTHIXOINHOBOI» MOapasy-
MEBAIOT BIIOJTHE KOHKPETHBIN XapakTep WH(pOpPMAIIHH.
CornacHo «KHCIOTHON» THUIOTE3€ BO30YXKIECHHE TJI0-
Myca sBIsieTcs wuHpopManued 00 aluI0THYeCKUX
CIBUTAX, & COIJIACHO «IHEPTeTUYECKOI» THUIOTE3E -
nHpOpMaImeit 06 yrpo3e cpbiBa 3HEPTETHIECKOTO 00-
MeHa TkaHed. OTcroma ciemyer, 9To MEeXIy BCEeMH
TpeMs THIIOTe3aMU UMEETCS TITyOOKOe pas3iinyue B Me-
XaHU3ME BO30YXKICHUS YYBCTBUTEIBHBIX OKOHYAHHU
CHHYCHOTO HEpBa U, CIIEJIOBATEIbHO, B XapaKTepe HH-
(dopMaruy, KOTOPYHO OCYIISCTBISIOT KApOTHIHEIC
KIyOO4KHu. B TO ke BpeMs, Kaxaas U3 3TUX THIIOTE3
HOCHUT YHHMBEpCAIbHBIA XapakTep, 4TO O3HAyaeT, 4To
JUISL KaXZI0M TUIIOTE3bl IOCTYJIUPYEMBIN €10 MEXaHU3M
BO36y)K)IeHI/I$[ KapOTHIHBIX XCMOPCUECITOPHBIX aria-
paToB ABJIACTCA C€AUHCTBCHHO BO3MOXXHBIM IIPOIICC-
COM, OTBCTCTBCHHBIM 3a BOSBHUKHOBCHHUC BO36y)KI];eHI/I${
B KapOTHIHOM KITyOOUKe.

Ho ¢ mociemanM 3akimroueHHeM Kak pa3 U He CO-
IJ1aCcyIOTCS IPUBEACHHBIE BBILLIE PE3YJIbTAThl UCCIIEN0-
Banuil Hunbcena u Cmuca. He cormacyrorcst ¢ mpen-
CTaBJICHUSMH KaXKJIOM M3 TUIIOTE3 TaKXe U JJaHHBIE O
JISHCTBUU HA KApOTHIHBIE XEMOPELENTOPHl BEIIECTB

XOJIMHOMUTHYECKOTO THIA JCUCTBUS M aHTHXO-
JIMHACTEPa3HbIX coenuHeHui. [1o JaHHBIM OOJIBIITHH-
CTBa aBTOPOB, MEPBbIC M3 HUX YCTPAHSIIOT, a BTOPHIE
YCHIMBAIOT BO30YXJaromiee IeiicTBHEe Ha TJIOMYC U B
TO K€ BpeMs HE OKa3bIBAIOT HUKAKOTO BIMSHUS HA TH-
MTOKCHYECKOE BO30YKIICHHE KapOTHUAHBIX XEMOPEIETI-
TOpOB. [5]

Bce aTH naHHBIE TpUBENM K HEOOXOJUMOCTH
BHOBB IIPOBECTH OMOXMMHUYECKHE HCCIIEAOBAHUS YyB-
CTBUTEIIBHOCTH XEMOPELENTOPHBIX alnapaToB Kapo-
THIIHBIX KITyOOYKOB.

Ora paboTta ObLIa BHIOJHEHA MJIABHBIM 00pa3oM ¢
MTOMOIIBIO CTICIHANBHO Pa3paboTaHHON IS TOU TSN
METOJIMKH Tep(y3HH OITHOCTHIO OTACICHHOTO OT Op-
TaHW3Ma XHBOTHOTO (KOIIKH) TIperapaTa CHHYCHOH pe-
(i1eKcoTeHHO 30HBI, KOTOPAs TI03BOJISIIA ITyTEM PeTH-
CTparu OMOTOKOB CHHYCHOTO HEpBa TOYHO XapaKTe-
pu30BaTh TMporecc BO30YXKACHUS B KapOTHIHOM
KIyOOuKe M JlaBajia BO3MOXKHOCTh TOYHO OIPEAENISTh
COCTaB U TeMIeparypy nepQy3upyemMsbIx yepe3 mnpermna-
par pacTBopoB. B pe3ynbTare ObLIM MOTY4EHBI CIETy-
IOLINE JaHHbIE.

IIpu uccaeqoBaHUU BO30YKICHHS XEMOPEIICTTO-
POB TIIOMYyca, BEI3BIBAEMOT0 ALIETIIIXOJIMHOM H CXOTHO
JEHCTBYIOIIUMHY BEIIeCTBAMH (HUKOTHHOM W ITUTH-
3WMHOM), OBUIO YCTAHOBJICHO, YTO TPU OJHOKPATHOM
BO3ICHCTBUY allETHIIXOJMHA Ha KIIyOO4eK, TO BO30YX-
JCHHE XEMOPEUENTOPOB BO3HHKACT cpa3y K€ Iocie
€ro BBEJCHHA. DTO BO30YXKICHHE BeChbMa HEIPOJIOII-
x)utenbHoe. OHO UTUTCS HECKOIBKO CEKYHI M OBICTPO
npekpamaercsa. CxomaHoe BO30yxAeHHE XEMOPELenTo-
POB IIpU OJHOKPAaTHOM BO3JIEHCTBUU BBI3bIBAET HUKO-
TUH ¥ Jo0enuH. Ilpn nTensHOM BO3ACHCTBUM ale-
TUJIXOJMHA HA KapOTHIHBIA KIy0O4YeK BO30YyKICHUE
XEMOPELENTOPOB MPOJI0IKAETCS BECbMa JI0Ar0 (MHO-
THe MUHYTHI), IPA 3TOM HHTCHCUBHOCTH BO30YKICHUS
BeCchMa MEJICHHO 3aTyxaeT. [Ipu JNTNTeTbHOM XKe Jei-
CTBHH HUKOTHHA (MJIM [[UTH3WHA) HA TJIIOMYC CHJIBHOE
BO30YXKIICHIE XEMOPEIENTOPOB [UTHTCS JIUIIH 2 - 3 MH-
HYTHI, a 3aTeM OBICTPO 3aTyXaeT, U K KOHITY YeTBEPTOI
MUHYTHI, KaK IIPaBIIIO, TOKH JCHCTBHS CHHYCHOTO He-
PpBa CTAHOBATCSA paBHBIMU MCXOAHOMY COCTOSAHUIO. B
9TOT HEPHOJI POAOIDKAIOIIET0Cs AeHCTBISI HUKOTHHA
(WM MTU3MHA) TOTHOCTBIO YTPAyMBAETCS CIOCOO-
HOCTh KapOTHIHOTO KJIyOOuka OTBedaTh BO30YyxKje-
HUEM Ha alICTUIXOJINH. B 10 )¢ BpPEMA COBEPUICHHO HE
n3MeHseTcsl Bo30yxK1aroliee JelicCTBHE Ha XeMOpeLer-
TOpBI I[MAaHUAA HATPUs, 2,4-TUHUTPOGEHONA, MOJIOY-
HOW KHCIIOTBHI M XJOPUCTOro Kajus. TOYHO Takoe ke
BIIMSIHHE Ha KITyOOUYeK, KaK U HUKOTHH WJIH IIUTU3HH BO
BTOpOi1 (OnoKMpyromei) ¢a3e MX AEHCTBHS, OKa3bl-
BalOT JIpyTrue BELIECTBA, OJIOKHUPYIONIHE H-XOJHMHOpPE-
nenTopel (Kypape, HapaMHOH, TEeTPadTHIAMMOHHUM,
TeKCaMETOHHN).

l_[pI/I AHAJIN3€ THIIOKCUYECCKOT' O B036y)K}I€HI/IH Ka-
poTuaHOTO KiIyOOUKa, a TakXKe NpH H3YICHHUH IeH-
CTBHS Ha TJIoMyc 2,4 — TUHUTPOGEHONIA - BEIIECTBa,
HapyIIaromiero Mmpoueccsl (HocHOpHUIUPOBAHUS, CO-
TIpsDKEHHBIE C JbIXaHueM, ObIIIM OOHApPY KEeHBI CIeIyI0-
LIMe Pe3yIbTaThl.

[Ipu omHOKpAaTHOM BBEACHWUHW IMAHWUAA HATPUS
win auHUTpodeHoma B TOK mepdy3upyeMoro depes
IIpenapar CHHYCHOH pegJIeKCOreHHOM 30HBI pacTBOpa
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Punrepa Bo30yxeHne IPOJOIKACTCS OKOJIO IBYX MH-
HYT W TIOCTENEHHO 3aryxaeT. [Ipu 3aBepmieHHH BO3-
Oy>XIEeHUs 9acTO HAOIIONAIOCh 3HAYUTEIHHOE MOIaB-
JICHUE IICKTPHUYECKOI aKTHBHOCTH CHHYCHOTO HEpPBA.
B omeltax c IUUTENBHBIM BO3ICHCTBHEM IMAHUIA
HATpHS WM AUHUTPOQEHONIA Ha KapOTHIHBIN KIy0o-
yek (nmpu nepdy3unm MX pacTBOPOB Yepe3 Ipenapar)
BO30yXK/IEHHE KapOTHIHBIX XEMOPELENTOPOB BO3HHU-
KaJlo, TaK >Ke KaK U P OJHOKPATHOM HX JIeHCTBUH, HE
cpasy, a coycts 10 - 15 cekyHn oT Hauana nepdysuu.
Bo30ysxaenue npo1omKanocs 2 - 3 MUHYTHI U, KaK Ipa-
BWJIO, K KOHILy YETBEPTOH MHHYTHI 3aKaHYHBAJIOCH.
Toxu nelCTBUSI CHHYCHOTO HEPBA, B 3TOT NIEPUOJ IIEp-
(hy3uu pacTBOpOB IIMAHKIA WU AUHUTPO(]EHOTa, cTa-
HOBWJINCh PaBHBIMHM HCXOAHBIM. BBeneHwe Ha 3TOM
(hoHe B TOK mepdy3aTa alleTHIXOINHA, MOJIOYHOH KHC-
JIOTHI MITH XJIOPUCTOTO KaJINs BCETIa COPOBOXKIAIOCH
YCHJIGHHEM DJIEKTPHYECKOW aKTHBHOCTH CHHYCHOTO
HepBa. JTO CBUAETENHCTBOBAJIO O TOM, UTO B YCIIOBHSIX,
KOT/1a KapOTH/HBIH KIIyOOYeK MepecTaeT pearnpoBaTth
Ha MpOoa0JDKaAromeeCsa }leﬁCTBHe nuaHyga Uil JUHUT-
podeHona, eme BIOJIHE COXPAHAETCS €0 CIOCOOHOCTh
OTBCYATh BO36y)K}1€HI/IeM Ha ancCTHIIXOJINH, «KHCJIBIC)
YCIOBUSI Cpeibl (Ha MOJIOUHYIO KHCIIOTY) M Ha XJIOPH-
CTBIN KaJuil.

ITpn ananmu3e TUIIOKCHYECKOTO BO30YKACHUS Ka-
POTHIHOTO KIIyOOYKa OBUIO TAaKXKE YCTAaHOBIJICHO, YTO
AQHTUXOJIMHACTEPA3HbIC BEIIECTBA HE M3MCEHSIOT UyB-
CTBHUTEIHHOCTH XEMOPELENTOPOB K IHAHWUAY HaTpPUs.
Kpome Toro, Hamu ObUTO HOTYy4EHO, YTO IPU 3HAYU-
TeNbHOM cliBUre pH B KapoTHAHOM KIIyOOUKe B LIEI04-
HYIO CTOPOHY CYIIECTBEHHO HE M3MEHSETCS €ro CIo-
COOHOCTB OTBEUATh BO30YKACHHEM Ha IIMAHH]] HATPUSI.

B onenke Bo30ykIaronIero AEMCTBUS MOJOYHON
KHCJIOTHI Ha KapOTHIHBIN KIyOodek HeoOXOAUMO OT-
METUTh cienytomee. [Ipu ee BBeieHNN B TOK IPOITyC-
KaeMoro 4epe3 M30JMPOBAHHBIN Ipenapar CHHYCHOM
pedrnexcorenHolt 30HBI pacTBOopa PuHrepa Hactymaer
pe3Koe ydJalleHHe W yBEIMYEHHE aMIUIUTYIBI TOKOB
JEWCTBHS CHHYCHOTO HEpBAa, YTO MOXHO paccMaTpH-
BaTh KaK BO30Y)KJCHHE XeMOPEIENTOPOB IIIoMyca. ITO
BO30YXJICHHE BO3HUKAET Cpa3zy e IOC/Ie BBEICHHS
KHCIOTHI U cirycTs 10 — 15 cekyH OTHOCTBIO TIPeKpa-
maercs. IIo cBoeMy xapakTepy KHCIOTHOE BO30YXk/e-
HHE KIIyOOouka BechbMa HAIlOMHHAeT BO30yKIaroIiee
JICHCTBHE alleTHIIXOJHHA.

Jdpyrumu 0cOOEHHOCTSIMH BO30YKIAIOIIETO JISH-
CTBHSI MOJIOYHOM KHCJIOTHI Ha TJIOMYC SIBIISIIOTCS: B
YCIOBUSIX OJIOKAJbI XOJIMHOPELENTOPOB KIIyOoUKa co-
XpaHseTcs ero CIOCOOHOCTh OTBeYaTh BO30YKAEHHEM
Ha MOJIOYHYIO KHCJIOTY, COXPaHSETCSl TaKKe BO30YXK-
Jlafoliee JIeHCTBIE KUCIOTHl Ha TJIOMYC B TOT TIEPUO
HETIPePhIBHOTO JEHCTBHUS Ha KiIyOoUeK, Hanmpumep, u-
aHMJa HATPHs, KOTJIa MOJHOCTBIO MPEKPAIAIoch Bbl-
3BaHHOE [IHAHHUJOM BO30YyKICHHE.

IIpu nccnenoBaHuM 4yBCTBUTEIBHOCTU KapOTHUJI-
HOTO KIyOOuKa MpH pa3iMuHOW TemrepaTrype ObuLIo
YCTaHOBJICHO, YTO CHHIXCHHUE TEMIICPATYpPhI TJIOMYyCa
naxe 10 10 - 12°C npuHUMNHAIBLHO HE CKa3bIBA€TCs Ha
€ro CIIoCOOHOCTH OTBEYaTh BO30YKACHHEM Ha alleTHII-
XOJIMH WJIM Ha MOJ00HO eMy JNeHCTBYIOIUE BEIIECTBa,
Ha MOJIOYHYIO KMCJIOTY WJIM Ha XJIOPUCThIN kanuil. ITpu
MOHIDKEHHON TEMIIepaType TJoMyca COXpaHseTcs |

niepBas paza Bo30yKIaIONIero NeHCTBUS HA HETO ajie-
HosuHTpudochara Hatpus. Ho B To xe Bpems, npu
CHIDKCHHH TeMItepaTypsl Kixyoouka 1o 20°C u rem 60-
nee mpu Oosiee HU3KUX TEMIIEpaTypax B PaBHOU CTe-
TICHN TIOJTHOCTBIO MCYE3aeT BO30yKaaromee IeicTBre
Ha XEMOPEILENTOPhl IUaHNAA HaTpus U 2,4-TUHHUTPO-
¢enomna.

I[Tpu conocraBneHny BCceX AaHHbIX, BKIIIOYAs U pa-
00TbI OoJIee paHHUX HCCIIeoBaTeIel, XapakTepu3ylo-
KX BO30YXICHUE KapOTHIHBIX KIYOOYKOB, MOKHO
YBHIETH, YTO MEXIY BO30Y)KICHUEM TJIIOMYCa, BBI3bI-
BaeMbIM allETHIXOJINHOM U MOJIOYHOU KHCIIOTOM, C 011~
HOW CTOPOHBI, a C APYTOH, - BO30YKICHUEM, BBI3bIBaC-
MBIM [IHAHUIOM HATpHA U 2,4-THHATPOPESHOIOM HMe-
ercss mpuHOuUNuanpHoe pasnuyaue. CyTh KOTOpOTO
COCTOHT B TOM, YTO BO30yXIEHHE KapOTHIHBIX KIIy-
0OYKOB BEIIECTBAMH NE€PBOW T'PYMIIBI, T. €. AllETHIXO-
JIMHOBOE M KHCIIOTHOE BO30YKICHUE XeMOPEIIETOPOB,
MOXET BO3HHUKATh U MPOTECKATh MPU TAKHUX YCJIOBHUAX,
KOTJIa TUIIOKCHYECKOE WMJIM DKBHBAJICHTHOE €MY BO3-
Oy>XIeHHEe HE MOXKET OCYLIECTBISITHCS. DTO 3aCTABIISET
HpHﬁTH K BBIBOY, UTO MEXaHU3M allCTUIXOJIMHOBOI'O
U KHACJIOTHOTO BO30YXKICHHUS KapOTHIHBIX KIIyOOUKOB
JOJDKEH NPHHIMITNAIBHO OTJINYAThCS U OBITh HE3aBH-
CHMBIM OT MEXAaHH3Ma TUIIOKCHIECKOTO BO30Y KICHUS
riomyca. 13 aToro ciemyer obIiee 3aKI04eHNE, KOTO-
poe MOXeT ObITh cHOPMYINPOBAHO TaK: J[BA XEMOpE-
LENTOPHBIX MEXaHU3Ma, J[Ba CAMOCTOSTENBHBIX IPO-
ecca, KakKAbIH U3 KOTOPBIX OTBETCTBEHEH 3a OIpEze-
JICHHOE, CBOWCTBEHHOE €My BO30yXIECHHE, MOTYT
OCYIIECTBIISITHCS B KAPOTUIHBIX KiIyOoukax. BoT Hame
IJIABHOE 3aKJIOYEHHE, KOTOPOEe, BEPOSTHO M COCTaB-
JISIET CYIIHOCTh XEMOPEIENTOPHOTO YCTPOWCTBA CH-
HYCHOU pe()IeKCOTeHHOM 30HBI.

Ecnu ¢ 3THX MO3UIMH paccMOTPETh KapOTHIHbIE
XEMOPELENTOPHl B Ka4eCTBE MeXaHn3Ma HHPpOpMHUpY-
IOIIETo LIEHTPaIbHYIO HEPBHYIO CUCTEMY, TO HH(OpMa-
N0, KOTOPYIO OHH OCYIIECTBIISIOT, MOXKHO HPE/ICTa-
BUTH B CJIETYIOIIEM BHJIC.

Mo>KHO ToJarath, 4TO KHUCJIOTHOE BO30Y)KICHHUE
KapOTHAHBIX XEMOPELENTOPOB, KOTOPOE B UTOTE IPH-
BOJIMT K PE3KOMY YCUJICHUIO JIETOYHON BEHTUIISILIUMY, 110
CBOEMY Haually siBJsieTcs: HHpOpMaIiel eHTPaIbHBIX
arrapaTon HepBHOﬁ CHUCTEMbI O HAKOIVICHHUH B TKAHAX
opraHnmsma, B YaCTHOCTU B KapOTHIHOM KJ'Iy60‘IKe,
KHCJIBIX TIPOAYKTOB oOmMmeHa (I/IJ'[I/I HCIOOKHCJICHHBIX,
KaK HampuMep, MOJIOYHAS KHCIIOTa, WM KOHEYHBIX,
KaK YIJIEKHCIO0Ta), KOTOpble HEOOXOIMMO yIalUTh M3
opraHusMa. Y JJaJIeHHe 3THX MPOAYKTOB BO3MOXHO ITy-
TEeM WX BBIBEICHUS B Ipollecce IbIXaHWs (B cilydae
HaKOIUICHHUS! HEJIOOKUCICHHBIX IPOIYKTOB HE00XO0-
VMO TIPEJBAPUTEIILHOE MX OKHCIICHHE 10 YTJIEKHC-
JIOTO Ta3a), 4T0 TpeOyeT MOBBIIEHHON JIETOYHON BEH-
TUIISILHA.

AIIETHIXOJIMHOBOE BO30YXKACHHE KapOTUIHBIX
XEMOPELENTOPOB C ATHX MO3HUIHMH MOXET, BEPOSITHO,
MPUCOCANHATHECA K KUCIIOTHOMY (KaK U K THUIIOKCHYEC-
CKOMY TO€) BO30YXICHHIO NMPU BEChMA TSDKEIIBIX JIJIS
OpraHu3Ma YCIIOBHSIX B KayeCTBE €IIe OJHOTo U3 pe-
(IIEKTOPHBIX CTUMYJIOB JIbIXaHHS.

BecbMa npuBiekaTeIbHBIMU C 3TOH TOYKH 3pEHUS
SBISIFOTCSL  pe3yibTaThl paborel [esens eme B
1942rony, cormacHo koTopsiM ciasur pH B kucnyro
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CTOPOHY, MOXKET YCHJINBATh ACHUCTBHE aLETIIXOINHA
32 CYET YTHETCHHS AaKTUBHOCTH XOJIMHICTEpa3bl, aK-
TUBHOCTh KOTOPOH B KHCIIBIX YCIOBUSAX 3HAYUTEIHHO
MOJABIISIETCS. DTH JaHHBIE TO3BOJIAIOT YTBEPXKAATH,
YTO JeificTBHE KUCIOTH U alleTHIXOJIMHA Ha KapOTH/I-
HBIE KITyOOYKH UMEIOT OJTHY HAIIPaBJICHHOCTh U OMHA-
KOBOE 3HaYCHHUE — IIIaBHBIM 00pa30M MOBBIILIEHUE 00b-
eMa JIETOYHOUM BEHTUIAIUU. [6]

OObeM JIerouHol BEHTWIALUH U TeMOTIIO0NHHOE
COJIepXKaHUEe KPOBU B 3HAUUTENILHON CTENEHU ONpene-
JISIIOT YPOBEHb KHUCIJIOTHO-IIEJIOYHOTO PaBHOBECHUS B
OpraHu3Me, a OT MOCJIEIHET0, B CBOIO OYepe/b Hemo-
CPEICTBEHHO 3aBUCHT CTEIICHb BKIIFOUCHHUS MEXaHU3Ma
KHCJIOTHOTO BO30Y)KICHHS KapOTHIHBIX XEMOPELENTO-
pOB.

Y4uTHIBaS IPH 3TOM, YTO 00BEM JISTOYHON BEHTH-
JSIAA OTIpeieTIsieT YPOBEHD a0 THYECKUX CIBUTOB B
OpraHu3Me, MOXKHO pacCMaTPUBATh MEXaHU3M KHCIIOT-
HOTO BO30Y)KACHHsI KapOTHUIHBIX KIYOOYKOB B Kaue-
CTBE OJIHOTO M3 IPHUCIOCOOJICHUN PETyNAlUN KHC-
JIOTHO-IIIEIOYHOTO PAaBHOBECHS B OpraHM3Me, a camo
KHCJIOTHOE BO30Y)KICHHE KaK HHPOPMAIIUIO IIECHTPATb-
HOU HEPBHOM CHUCTEMBI 00 alMIOTUYECKUX CABUTAX B
OpraHu3Me.

Uro KacaeTcss THIIOKCHYECKOro (M SKBHBAJICHT-
HBIX €MY) BO3OYXXACHHUS KapOTHIHBIX XEMOpPELEHTO-
POB, TO €r0 OTJIMYAaeT OAHO BeChMa BaXHOE 00CTOS-
TenbCTBO. [IpH BBIKIIOYEHHBIX KapOTHUIHBIX KIyOOd-
KaxX HETPESHHPOBAHHBIA OPTraHW3M B YCIOBHSAX OCTPOH
THITIOKCHH HE CITOCOOCH OTBEYaTh BO3OYIKIACHUEM JIbI-
xaHuA. bonee TOro, mocie BBIKIMIOYEHHUS KapOTHIHBIX
KIIyOOUKOB IyTE€M Iepepe3Kud CHHYCHBIX HEPBOB HWIIU
Mocje HKCTUPHAIUN KapOTHIHBIX KIYOOYKOB OCTpas
THITOKCHSI BBI3BIBACT YIHETEHHME JBIXaHHA M oOliee
YrHETEeHHE JKUBOTHOTO, YTO XapaKTEepHU3yeT O0COo0yio
pOIb KAPOTHAHBIX KIYOOYKOB B OpraHH3Me MpH
OCTpPOM THIIOKCHH.

Ecimm paccMoOTpeTs THITOKCHYECKOE BO30YKICHHE
JIBIXaHUS C TIO3UIAIA CTOPOHHHUKOB «KHUCIIOTHON THIIO-
Te3bl, TJIABHBIM 00pa3oM YwuHIepa U BuHtepmireiina,
KOTOpBIC ITOJIATAI0T, YTO MPH THIIOKCHH B Pe3yJbTaTe
TTTUKOJIN3a MPOUCXOIUT HAKOIUICHHE KUCIBIX MPOIYK-
TOB B KApPOTUAHOM KJIyOOUKE M TEM CaMbIM ITOBBIIIA-
eTCsl KOHIIEHTPAIHusi BOAOPOAHBIX HOHOB, YTO IIPHUBO-
JUT K BO30YXAEHUIO XEMOPENENTOPOB, TO NPHUIITIOCH
OBI IOMTyCTUTH, YTO TIUKOJIHM3 U 00pa30BaHNE KHCIBIX
MPOAYKTOB IPU TMIOKCUU BO3MOKHBI TOJIBKO B Kapo-
THUIIHBIX KIyOOUYKaX, TaK KaK HX BBIKJIIOYEHHE MpPHU
OCTPOM THIOKCUM IPUBOJUT K YTHETECHHIO IbIXaHUS.
Takoe nomyiieHne OKa3bpIBae€TCsl MaJOBEPOSATHBIM, TaK
KaK OHO JIMIIEHO KaKHUX-TNOO 3KCIIEPUMEHTAIBHBIX
MOJITBEPKIICHU .

VY4uuTHEIBasA, YTO B OpraHU3ME HMEIOTCS BEChbMa
MOIIHBIE IyOJUPYIOIINE CHUCTEMBI, KOTOpBIE CIO-
COOHBI, TIPH OTCYTCTBHH KAPOTHUAHBIX KIIyOOUKOB 0bec-
MeYNTh BO30YXKIEHHWE NABIXaHWS NPU 3HAYUTECIHHOM
casure pH B KHCIIyI0 CTOPOHY, BECbMa TPYJHO JIOILY-
CTHTB, YTO 3TH CHCTEMBI HE B COCTOSIHUH PEarnpoBaTh
Ha NPUCYTCTBHE KUCIBIX IPOJYKTOB, BO3HUKAIOIIUX B
TKaHsIX IPH TMIIOKCHH, KOTAA KapOTHAHBIE KIyOOUKH
ObuTH OB yHajeHsl. Bee 3T0 NPUBOAMT K MBICIH, YTO B
OCHOBE THIIOKCHMYECKOTO BO30Y>KACHHS KapOTHIHBIX
KIIyOOUYKOB JIOJDKEH JIEXKATh KAKOH-TO NHOH MEXaHM3M,

HO HE TOT, KOTOPBII JOMYCKAalOT CTOPOHHUKH «KUCIIOT-
HO#» runore3pl. Hanbosiee BepoOsSTHO, UTO B OCHOBE
9TOTO MEXaHW3Ma JI)KUT HapylIeHHe oOMEeHa Makpo-
SPTUYECKUX COSAMHEHU, TTIaBHBIM o0pa3zom ATD. 13
3TOTO CIEAYET, YTO B OTIIMYHME OT KHUCIOTHOTO M ale-
THJIXOJIMHOBOTO BO30YXIICHHS TJIOMYCOB HX BO30YX-
JICHHE TIPH THIOKCUM U COOTBETCTBYIOIUX €M ycio-
BUSIX SIBJISIETCS MH(OpMAaNMeil eHTpaJbHOW HEpBHOMN
cucTeMbl 00 Yrpo3e OKUCIUTEIbHBIM IpoLEeccaM W,
TJIaBHBIM 00pa3oM, SHEPreTHYeCKOMY OOMEHY TKaHEew.

VY4uThIBas Bce 3T JaHHbIE, MBI BUIUM, UTO NPU-
BEJICHHBIE BBIIIE pe3yNIbTaThl HcciaenoBaHui HBibceHa
B Cwmmca, Crapuesa u Heitna HaxomsaT yaoBIETBOpH-
TeJIbHOE OOBSICHEHHE B OTHOIICHHWU JBYX HE3aBUCH-
MBIX XEMOPELENTOPHBIX MEXaHU3MOB KapOTHUIHBIX
KIIyOOUYKOB, a HAIllM JaHHBIC IOATBEPXKIAIOT HOBOE
IIpeACTaBICHNE O (DYHKIMOHHUPOBAHWU KapOTHUIHBIX
KITyOOYKOB.

BiinsiHue rHIOKCHM HA HHTEPOLCNITUBHbIE pe-
daexcol

Eme B nepsoii nosoBuHe XX Beka, OCIIE OIMCA-
Hus uccnenoBanuit ['eiimanca u Kopase Obuto ycra-
HOBJICHO, YTO BEyIIas POJib B MOATCP KaHUHU CTaOMIIb-
HOTO HANpsDKEHHS KHCIOPOAa B KPOBH NMPHHAIIECKUAT
XEMOpeLenTopaM KapoTHIHON W aopTanbHON peduiek-
COTEHHBIX 30H, 00JaJaroNINX YPE3BBIYAHHO BBICOKOM
YyBCTBUTEIBHOCTBIO K H3MEHEHHMSIM BHYTPEHHEH
Cpelbl OpraHu3Ma.

B mectunecateix rogax XX croieTtus B paboTax
COBETCKHX M 3apyOeKHBIX YYeHBIX ObUIO MOKa3aHo,
YTO XEMOPELENTOPHI, PACIOJIOKESHHBIE BHE KapOTHI-
HOH U aopTanbHOM 30H, TAK)KE pearupyroT Ha U3MEHE-
HHS HAIIPSHKEHUsI KUCJIOPOAa U 0COOEHHO Ha M3MeHe-
Hus pH aprepuanbsHoOil kposu. [7]

Ecnu npuHATE BO BHUMaHHE y4acTHE XeMOpeLell-
TOPOB NepU(EpPUIECKNX COCYIOB M TKaHEH W UX POJIb
B NOJJEpKaHUK TOMEOCTa3NCa, TO, ECTECTBEHHO, BO3-
HHUKaeT BOTIPOC, HE U3MEHAETCS JIM UX BO30YANMOCTD B
YCIOBHSAX KUCIOPOJHOTO TOJIOJAaHMs, & €CIIH M3MEHs-
eTcsl, TO KakuM 00pa3oM. BrIsicHeHHe 3Toro Bompoca
npuoOperaer TeM OoJIblIee 3HAaUYSHNE, YTO HCCIIEI0BA-
HHUH, TOCBAIMIEHHBIX M3YYEHUIO M3MEHEHHUS BO30YyIH-
MOCTH XEMOPEIIETITOPOB MePH(PEPHIECKUX COCYIOB B
YCIIOBHUAX KHCJIOPOJHON HENOCTaTOYHOCTH, U PadoT,
Kacaroluxcsi peIeKTOPHOrO OTBETAa C ITHX MHTEPO-
LENTOPOB IIPH THUIOKCHH, MOYTH HeT. g Oonee nme-
TaJIbHOTO BBISICHEHUS STHX BOIPOCOB HaMH OBLIH MO-
CTaBJICHBI PsiJI ONBITOB, PE3YJIBTATHl KOTOPBIX OMUCAHBI
HUXKE.

HurepouentuBHbIe peIekCh ¢ XEMOPELENITOPOB
OeapeHHON apTepun HaMH HUCCIIEJOBAINCH B YCIOBHAX
KpPaTKOBPEMEHHOU U JUINTENbHON FMIIOKCUM U B yCJIO-
BUSIX MECTHOM LIMPKYJISITOPHOM KMCIIOPOIHOM HElOCTa-
ToyHOCTH. KputepueMm, Ha OCHOBAaHMHM KOTOPOTO MBI
cynunu 00 M3MEpPEeHUH BO30YIMMOCTH XEMOPEIENTO-
PpOB OepeHHOH apTepuH B YCIOBHAX KHCIOPOAHOM He-
JOCTaTOYHOCTH, CIYXXHJIO W3MEHEHHE TPH THIOKCHHU
HWHTEPOLIENTHBHBIX pe(IIeKCOB, N3MEHEHNE IIOPOTOBOMH
KOHIIEHTPAlUl pacTBOPA MOJIOYHOW KHCIIOTHI, BBEJE-
HHE KOTOPO# B OEPEHHYIO apTEPUI0 COOAKU BBI3BIBAJIO
pedIeKTOpHYIO peakLUio apTepPUAILHOTO JABICHUS U
JBIXaHUS.
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ITapannenbHO ¢ perucTpanuei MHTEPOLETITUBHBIX
pedIIeKCOoB B HOpME U B YCJIOBHSAX THIIOKCUH Yy COOaK
MIPOBOIMIIOCH HCCIIEOBAHHE TAKWX ITOKa3aTeleH, Kak
COJZIepKaHNE KHUCIOPO/a U YTICKUCIOTH B apTepHallb-
HOM kpoBH, pH KpoBH.

Bo Bcex mocTaBiieHHBIX HAMH OTIBITaX KPaTKOBpE-
MEHHasl TUIOKCHS BBI3BIBAJIACH C IOMOIIBI0 CMECH
azota ¢ 10% xucnopoaa. IToil CMeChI0 JKUBOTHOE JIbI-
mrano B TeucHue 20 - 25 munyT. Biusaue 6onee miu-
TENBHOM TUmnokcun (OAWH - TP JIHS) HA MHTEPOLEI-
TUBHBIE pe(IIeKCHl H3yYanoch B OapokaMepe Ha «BbI-
core» 3 500 m. MecTHast HMUPKYIATOpHAs THIIOKCHS
BBI3BIBAIACH 3a)KAaTHEM Ha pa3nuaHoe Bpems (ot 10 mo
90 muHYT) OeapeHHOI apTepry KOHSYHOCTH.

B kauecTBe pasgpaxkurens OblIa HCIIONB30BaHA
MoJI09Has Kucyora B kKoHneHTpanusx ot 0,001 no 1 %
pactBopa. Kucnora BBogmIachk B OeIpeHHYIO apTepUIO
B [CHTPAIFHOM HAIpaBJICHUHU IPOTHUB TOKA KPOBH W3
pacuera 0,5 mz Ha | ke xuBOTHOTO. B OnbITaX ¢ LUPKY-
JIATOPHOM THIIOKCUEH pacTBOP MOJIOYHOW KHUCIOTHI
BCEraa BBOJUIIU B KOJIMYCCTBE 2 mn.

OmebiTh! IpOBOIMIIACE Ha 28 cobakax, HApKOTU3U-
POBAaHHBIX BHYTPUBCHHBIM BBCACHUCM THUOIICHTAJIA
HATpHSL.

B ycrnmoBmsIX KpaTKOBPEeMEHHOW THITIOKCHH, BEI-
3BaHHOW JpIXaHuEM cMmecH a3oTa ¢ 10 % kuciopona,
COJIIEpXKaHNE KUCIIOPOJa B apTepHAbHOW KPOBH IIOJI-
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OIIBITHBIX CO0aK, B CPABHCHHM C HOPMOH, yMEHBIIA-
noch ¢ 17,62 mo 14,49 % , conepaHue YrISKHUCIOTHI
COOTBETCTBEHHO YMEHbIIaNoch ¢ 31,25 o 27,82 %.

AxTyanpHas peaknus KpoBH M3MEHHIACh B CTO-
POHY anKoy103a. MBI OOHAPYKHIIN CHIKEHHE TIOPOTro-
BOM KOHLEHTPALUU pacTBOpa MOJIOYHOM KUCIIOTHI: TaK,
ecnu y cobak npu HopMmanbHOM pO2 Mmoporosasi KOH-
neHTpanus konebanmack B mpenenax 0,05-0,1% pac-
TBOpa KHUCJIOTHI, TO TPU OCTPON T'MIOKCHU MOPOroBast
KOHIIEHTpAIUsI PAacTBOPA, BBI3BIBAIOIIAS PEAKIMIO CO
CTOPOHBI apTEPHAIBLHOTO JABJICHUS U JBIXaHUs, Oblia
MeHbIIe U Kosebanach yxe B npeaeinax 0,001 — 0,01%
pacTBOpa. ApTepHaIbHOE JAaBJICHUE, B OTBET Ha Pa3-
JIpakKeHHEe XEMOPEIENTOPOB, y BceX cobak ObUIO B
HOPME U IIPH KPAaTKOBPEMEHHON TMITOKCHH CHIKAJIOCh.
JlpIxaHne npy pa3apaskeHUH XEMOPELENTOPOB OeapeH-
HOHW apTepuy N3MEHSIOCH AAJEeKO HE BCETAa, M M3Me-
HEHHS 3TH 3aKII0YAIINCh B yMEHBIICHUH aMIUTUTYAbI 1
YaCTOTHI JIIXaTECIbHBIX BIKCHUH.

Jlng HarmsAgHOCTH HpPHUBEIEM OIWH U3 OIBITOB
aTo# cepui (puc.2). Kak BUIHO U3 pUCYHKA, IIpU Iep-
BOM BBE/ICHUH B O€JPCHHYIO apTEpHUIO BBI3BIBANO pe-
(IIeKTOpHOE CHIDKEHHE apTepHaIbHOIO JaBICHUS, a
KoHIeHTpanus paHsanack 0,05 % pacTBopa KHCIOTHI.
Ha ¢one pa3BuBmIelcsl THITOKCHY aHAJIOTHYHAS PEaK-
st Oputa otMedeHa nipu BBeneHuu 0,01 % pactBopa
KHUCIIOTHI. JlaBjieHUe NMPU 3TOM HNOHMXKaIOCh A0 20 am
pT. cT. I3MeHeHns apIxaHus ObUIN BBIPayKEHBI 3HAUH-
TEJIFHO MEHBIIIE.
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Puc. 2. Hzmenenue apmepuansho2o 0agienust u ObIXAHUsL RPU 686€0CHUU
6 bedpennyio apmepuro codaxku pazopajxcumers
a — 6 Hopme, 6 — @ ycaosusx eunoxcuu. Kpugvie (céepxy enus): ovixanue, apmepuanbHoe
oasnenue, OMMemKa epemMeHl, OMMemKa pa3opanceus

B nccrnenoBaHmsax, IpOBEACHHBIX B OapokaMepe,
MIpH TTOAbEMaXx Ha «BBICOTY» 110 3 500 M, mpu dKCIO3HU-
MU OT 2 10 6 4acoB, ¢ TIEPBOTO MO TPETHIA JCHb TIpe-
OpIBaHMA B Oapokamepe, Kak M MPH KPaTKOBPEMEHHOM
KHUCJIOPOJHOW HENOCTaTOYHOCTH, THMIOKCEMUYECKOE
COCTOSIHUE JKHUBOTHOTO XapaKTE€PHU30BalIOCh CHIDKE-
HHUEM COZEPKaHUs KUCIOPOJAa B apTEpPUAIbHOW KPOBU
(c 18,03 o 15,25 %), yMeHbIIEeHNEM COJep KaHUS yT-
nexucnotsl (¢ 37,16 o 31.62 %) n casurom pH kpoBu
B CTOPOHY aJIKOJI034.

Ha 3TomM n3MeHeHHOM runokcueil poHe BHyTpeH-
HEH cpelpl OpraHn3Ma HMHTEPOICITUBHBIE pPe(IeKCh
OKa3aJIMCh TAKXKE YCHICHHBIMH. Y KOHTPOJIbHBIX COOAK

moporoBass KOHIICHTpaIlWsA, BbI3bIBAIOIIad ICPBOHA-
YHYAJIbHBIC U3MCHCHHUA HaBJICHUA W JbIXaHHS, Kone6a-
nack B pezenax 0,1 — 0,5 % pactBopa kucyioTsl. Ha BbI-
cote 3 500 m Takyro ke peakinio y HeaKKINMaTU3UPO-
BaHHBIX C00aK MBI HaQIIOJAd TIPU BBEACHUU B
OCIPEHHYIO0 apTEPHI0 PACTBOPOB MOJOYHOW KHCIOTHI
0,001 — 0,005 % koHUEHTpanuu. ApTepHaabHOE J1aB-
JICHHE TIPH Pa3IPaXXCHUHU XEMOPELEITOPOB B HOPME H
B YCJIOBHUSIX TUTIOKCHH ITOYTH y BCEX COOAK CHIKAIIOCK.
N3menenus JAbIXaHWA BbIPpAXXaJIMCh B YMECHbBIICHUU aM-
TUIATY OBl AbIXaTCIbHBIX }IBI/I)I(CHI/Iﬁ, HO BCJIIMYNHA 3TUX
M3MEHEHWH TPHU THUIOKCUH ObUIa 3HAYNUTENIFHO OO0JIb-
e, 4eM B HOpME.
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Puc. 3. Usmenenus apmepuanvro2o 0asnenus npu 66e0eHuU 6 OeOpeHHyIo
apmeputro cobaxu pazopaxcumens.
a — 6 Hopme, 6 — 6 yciosusix «gblcombly. Kpugvle (ceepxy enu3): Ovixanue, apmepuaibHoe
OagneHue, OMMemKa 6peMeHU, OMMEMKA PA30PaAdICEeHUs]

Ha puc. 3 oTpakeH oiMH U3 OMBITOB 3TOH CEpUU.
Y KOHTpOJBHOW COOaKkuM NOpOroBasi KOHIEHTpALUs
okazanach paBHoii 0,01 % pacTBopa KUCIOTHI U €€ BBE-
JieHue B OeIpEHHYIO apTEePHIO BBI3BIBAJIO CHIIKEHHE ap-
TEPUANbHOTO AaBICHUS Ha 12 mm PT. CT. Y HEaKKIUMa-
TU3UPOBAHHOU coOaku Ha «BbIcOTE» 3 500 M aHATOTHY-
Hasl peakius Opi1a oTMedeHa npu BBeaeHuu 0,005 %
pacTBopa KHCIOTHL. ApTepHalbHOE daBICHUE NpPH
9TOM NOHU3UWIOCH HA 24 mMm PT. CT. I3MeHeHus Ablxa-
HUS TaKXKe OBUIH OTYCTIHBO BBIPAKEHEI.

Takxum 06pa3oM, B OITBITAX C KPATKOBPEMEHHOH H
Oonee mmTENPHON (OJUH — TPH THS) TUIIOKCHUEH MBI
MOJYYHJIa COBEPIICHHO aHAJIOTHYHBIE Pe3yIbTaThI, TO-
BOpAIIUE O TOM, YTO HeI‘Hy60Ka§I CTCIICHb T'MIIOKCHUU
BBI3BIBAET yCHJICHUE PehIeKTOPHOI peakiuu Ha apTe-
pHanbHOE NaBJIeHUE U IIXaHUE C XEMOPELETITOPOB T1e-
pudepuueckoro cocyna (beapernas aprepusi). OaHako
Ha «BbIcoTe» 3 500 m 3TO ycuneHue 6b110 OOJee BhIpa-
JKEHO, YEM IIPH TMIIOKCHH, CO3/IaHHOM BJIBIXaHHEM Ia-
30Boi cmecu ¢ 10 % coxepxanuem kuciopopaa. Cyns
M0 CHIDKEHHUIO COJIEPXKaHUs KHCIOpoJia B apTepHalb-
HOH KpOBH c00aK, 3TO, BEPOSTHO, MOKHO OOBSCHUTDH
MEHBIIIEH CTENEeHbIO THIIOKCUH Ha BBICOTE.

UYToOB!I yCTpaHUTh BIMSHUE KHCIOPOIHOTO TOJIO-
JTaHWUS Ha KOPKOBBIHA KOHEIl HHTEPOLIEITUBHOTO aHAIU-
3aTopa U BMECTE€ C T€M COXPAaHUTHh ACHUCTBHE HEIO-
CTaTKa KUCIIOPOAA Ha MepuepruuecKylo ero 4acTh, Mbl
IIOCTABWJIN CEPUIO OIBITOB C MECTHOU LIUPKYJISITOPHOM
runokcuei. JIns co3maHus MECTHOTO KHCJIOPOIHOTO
roJoAaHus ObUIAa MCIOJB30BaHA THUIOKCUS HIIEMHUYe-
CKOT'0 XapaKTepa U3 TeX COOOpaXeHHH, 4TO B 3TUX IKC-
MEPUMEHTAX MBI MOTJIN BBISICHUTh HE TOJIKO BIMSHUE
HETIOoCPEICTBEHHO Ha XeMOPELENTOPHI (haKTOpa KUCIIO-
POJIHON HEJOCTATOYHOCTH, HO B OTBETUTH HAa BONPOC,
CYLIECTBYET JIM TapauIeIbHOE BIMSHIE Ha HHTEPOLIEH-
TUBHBIM aHANIN3aTOp Pa3HBIX BHIOB TMIIOKCHHU (330-
TeHHOU U IUPKYJIATOPHOH).

HccnenoBanus B yCIOBHSAX MECTHOM KHCIOPOA-
HOW HEJOCTaTOYHOCTH, IIPOBEACHHBIC HA MHTAKTHON U
MU30JMPOBAaHHOW KOHEYHOCTH COOAKH, TMOKa3aJiH, 4YTO
IIpH KpaTKoBpeMeHHOH runokcuu ( 10-15 muH.) mopo-
ropass KOHILIEHTpAIUsl pacTBOPA MOJIOUHOM KHUCIIOTHI
OKa3allach MOHWKEHHOH B CPAaBHEHMHU C JaHHBIMHU, MO-
JIy4eHHBIMH B YCJIOBHSIX HOPMAJIBHOTO KPOBOCHAOXe-
HUSI KOHEYHOCTH U B TOM CIy4ae, €ClIU pa3ApakuTelb
BBOJIMJICS TOTYAC (uepe3 2 - 3 MUH.) [T0CIIe HAJIOXKESHUS
Ha OEeJIPEHHYIO apTEpHIO BPEMEHHOT'O 3aKUMa.
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Puc. 4. [lopozosvie kKoHyeHmpayuy pacmeopa MOJIOYHOU KUCLOMbL, 8bI3bI6AIOUUE
peexcel y cocyoucmpix xeMopeyenmopos:
a — 6 HopMme, 6 — 8 YCILOBUAX KDAMKOBPEMEHHOU YUPKYISMOPHOU 2UNOKCUU,
6b136aAHHOU ebIKIIOYeHUeM Ha 10 — 15 Munym KposocHabICeHUs KOHEUHOCMIU.

Ha puc. 4 oTpaxeHO CHIKEHHE TOPOTOBBIX KOH-
LEHTpalrii pacTBOpa MOJIOYHON KHCIIOTHI B YCIIOBUSAX
KpPaTKOBPEMEHHON IMPKyJIATOpHOI rumokcun. Kak
BUJHO M3 PUCYHKA IIOPOrOBas KOHLEHTPAIUs B yCJo-
BUSIX HOPMAJIBHOTO KPOBOCHAOKEHUSI KOHEYHOCTH KO-
nebamnack B ipeaenax ot 1 1o 0.1 % pacTBopa KHCIIOTHI,
TOT/a KaK B YCIOBUAX KpaTKoBpeMeHHoH (10-15 muH.)
IUPKYJISTOPHOM TMIIOKCHHU AUATIa30H KOJIEOaHHs TOpPO-
roBoil koHIeHTpanuu coctasui 0,5 - 0,005 % pacteopa
KHCJIOTBI.

VYriy0neHue CTeNeHn TUIIOKCHH, BRI3BAHHOE yBe-
JIMYEHHEM BPEMEHHM BBIKIIOUEHHs KpoBOTOKa Ha 60 -
90 MUH., IPUBENO K MOJHOMY YTHETEHHIO HHTEpOLEH-
THUBHBIX PE(IIEKCOB C XEMOPELEHTOPOB MarucTpajib-
HOTO COCyJa KOHEYHOCTH. PeduekTopHBIN XapakTtep
MTOTYYCHHBIX B HAIUX JKCICPUMEHTAX OTBETHBIX pe-
aKIUA TOKA3BIBACTCA MANbIM JIATCHTHBIM IIEPHOIOM,
OTCYTCTBHEM HM3MEHEHHS apTepUATBLHOTO IABICHUS H
IBIXaHUS TIPU BBEICHUH PA3IpPaKUTEN B OCIPCHHYIO
apTepUI0 TPEeABAPUTEIBHO CHEPBUPOBAHHOW KOHEU-
HocTH (puc. 5).
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Puc. 5. Omcymcmesue pegpnekmopnoil peakyuu apmepuanrbHo20 0AGIeHUs U
ObIXAHUSL NPU PA3OPANCEHUU XeMOPeYenmopos OeOpeHHOl apmepuu
npeosapumenbHo OeHepsUPOBAHHOT KOHEYHOCMU COOAKU.

Hawnbonee HarIIHBIM TOKA3aTEIbCTBOM pedIiek-
TOPHOIO XapakTepa OTBETHBIX pEaKUUi SBISAIOTCA
OIBITHI C TIEPEKPECTHBIM KPOBOOOpAIEHHEM, B KOTO-
PBIX M30JINPOBAaHHAS KOHEYHOCTH coOaku, ObIIa BKITIO-
YeHa B CHCTEMY KpOBooOpalieHHus coOaku-I0HOpa.
Paznpaxxutens, BBEICHHBIH B OCIPEHHYIO apTEPHUIO
W30JIUPOBAHHOM KOHEYHOCTH COOAKH-PELUITICHTA, BBI-
3bIBAJl Y HEC M3MCHCHHE JABIICHUS U JIBIXAHUS, TOTJa
Kak y co0aKku-JI0HOpa NMpU 3TOM BBEIICHUU He HaOIIo-
JIaJIOCh HUKAKOro ¢ QeKra.

Takum 00pa3om, Ha OCHOBaHNH MTPOBEACHHBIX UC-
CJIeIOBaHUI MBI MOKEM IPUHTH K 3aKJIIOUEHUIO, UTO B
YCIIOBHAX HE JITUTEIHHOM U COOTBETCTBEHHO HE TTy0o-
KOH CTENEHM 3I30T€HHOM U LIUPKYJIATOPHON THIIOKCUU

HMHTEPOLIENTHBHBIE PE(IIEKCHl C XEMOPEIETITOPOB IIe-
pudeprudecKux COCyIOB yCHIMBAIOTCSA, IPUYEM B OC-
HOBE 3TOTO JISKUT MOBBINICHHE BO30YIMMOCTH TMEpH-
(heprIecKoro KOHI[a HHTEPOLENTHBHOTO aHAIN3aTOpa.
OTO HE UCKIIOUAET U TOTO, YTO B ATUX K€ YCIOBHAX
BO30YIMMOCTh IEHTPAIGHOH YacTH WHTEPOLENTHB-
HOTO aHAIU3aTOPA OKAa3bIBAETCSI TAKXKE YBEITUUECHHOM.

BuiBoabl

[ToaBoas UTOrM ONMCAHHBIM HCCIAEAOBAHUSAM WU
MIPOBEACHHBIM ONTaM MOXHO CKa3aTb, YTO MOAPOOHBIH
pa3dop THIOKCHYECKUX COCTOSHHU NpPH BHYTPEHHEH
MATOJIOTHH JaeT BO3MOXKHOCTh yOEIUTHCS B TOM, UTO
JAHHBIE MPOSBICHUS TUIIOKCHH YacTO BCTPEYAIOTCS B
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KITMHUKE BHYTPEHHHUX Oomne3nel. OCOOCHHOCTH KITMHH-
YECKMX TPOSBICHUN, WX COBOKYMHOCTh M yCTOWYH-
BOCTh MOTYT MHpPHOOpETaTh ONpPEAEICHHBIE OTINYH-
TENBHBIE YEPThI, CBOWCTBEHHBIC TEM WJIN APYTUM BH-
JaM BHYTpeHHeW natonoruu. Ho cucrematmueckoe
U3y9IEeHUE KUCIOPOIHOTO OOMEHA B YCIIOBHUSIX KIMHUKH
JIaeT BO3MOXKHOCTh YJIOBUTh OTMEUEHHYIO yXKe Moce-
JIOBaTEIbHOCTh, CBOEOOPA3HYI0 CTaAMHHOCTh THIIO-
KCHUYECKHX COCTOSIHUH, KOTOPBIE ITOMOTYT CIICIHaIn-
CTaM B IIOCTaHOBKE TOYHOT'O JMAarHo3a M pa3paboTaTh
HanOonee 3pPEKTUBHYIO TEPAIHIO.

[To mpezncraBieHHBIM pe3yJibTaTaM BIMSIHUS TEX
WIN WHBIX BO30yIUTENEH XEMOPELENTOPOB IIoMyca
MOXHO CJIeJIaTh BBIBOJ, YTO MEXAaHU3M KHCIOTHOTO
BO30Y)KICHHUS KApOTHUAHBIX KIyOOYKOB MOXKHO pac-
CMaTpuBaTh B KAa4eCTBE OJHOTO M3 MPHCHOCOOICHMI
PETYIAIH KUCIOTHO-IIEIOYHOTO PAaBHOBECHS B Opra-
HHU3ME, a CaMO KHCIIOTHOE BO30YKAEHHE, KaK HHPOP-
MallMIO [EHTPaIbHOW HEPBHON CHCTEMBI 00 alu0TH-
YECKHUX CABUTaX B OpTaHU3ME.

Ecmu Y4€CTh, 4YTO B OpraHU3ME MUMCIOTCSA BECbMa
MOIIHBIE JYOJHUPYIOIIUE CHCTEMBI, KOTOpBIE CIO-
COOHBI, IPU OTCYTCTBHH KapOTHUAHBIX KIIyOOUYKOB 00ec-
MIEYUTh BO30Y)KICHHUE IBIXaHUS AaXe MPH 3HAYUTENb-
HoM cnure pH B kuciyro cropony. Ilostomy, Hanbo-
Jiee BEPOSITHO, YTO B OCHOBE 3TOTO MEXaHM3Ma JIC)KUT
HapylleHHne OOMEeHa MaKpOIPIHYECKHUX COCTMHEHHH,
raBHBEIM 00pazom AT®. 1 MOXKHO ¢ yBEpEHHOCTHIO
CKa3aTh, YTO B OTJIMYHUE OT KHCIOTHOTO W alleTHIIXOJIH-
HOBOTO BO30YXK/IEHHs TJIOMYCOB UX BO30YKACHHE NPU
TUTIOKCHUU U COOTBETCTBYIOIINUX e YCJIOBUSAX ABJIACTCA
nHpOpMaLel NEeHTPanbHOM HEPBHOH CHCTEMBI 00
YIpo3€e OKHCIUTEIBHBIM MPOIECCaM U, TJIABHBIM 00pa-
30M, HEPreTHIeCKOMY OOMEHY TKaHeil.

IIpunuMast BO BHUMAaHHE y4acTHE XEMOPELENTO-
POB nepudepruIecKuX COCYAO0B U TKaHEW M MX pOib B
MOJJIEP)KaHUN TOMEOCTa3Uca M BO3MOXKHOTO H3MEHe-
HHSI BO30YIMMOCTH B yCIIOBHAX KHCIOPOIHOTO T0JI0/1a-
HHSI, MOXHO JIaTh OTHO3HAYHBIN OTBET, YTO B YCIOBHAX
HE JUINTEIbHOW W COOTBETCTBEHHO HE TIyOOKOH CTe-
MIEHN 3T30T€HHON M IUPKYJISATOPHOW TMIOKCHH HHTe-

pOIIeNITUBHEIE pe(IIEKCHI ¢ XeMOPEIeNTOpoB nepude-
PHUYECKUX COCYIOB yCHJIMBAIOTCS, TIPUYEM B OCHOBE
9TOTO JISKUT MOBBIIICHNE BO30YANMOCTH Iepudepude-
CKOT'0 KOHITa MHTEPOIENITHBHOTO aHann3atopa. Ho B To
e BpeMs, HeJb3sl MCKIIF0YaTh M TOTO, YTO IPU TaKUX
e YCIOBHUAX BO30YIMMOCTD IEHTPAIEHOM YaCTH HHTE-
POLIENITHBHOTO aHAIN3aTOPa OKa3bIBACTCsl TAKIKE yBe-
JINYEHHOM.
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TICUXOBETETATUBHBIN CTATYC M 3NIU30/1bl BE3BOJIEBOW NINIEMHAU MUOKAPIA
TP METABOJIMYECKH 3JOPOBOM OKUPEHHU Y )KEHIIVH B IIEPUOJE
MEHOITIAY3AJIBHOT' O ITIEPEXOJJA
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0.M.H., npogheccop kaghedpwvl pakyrvmemcKol mepanuu i IHOOKPUHOLO2UU YPATbCKO20 20CYOAPCMBEHHO20
Meduyurckozo ynugepcumema Munucmepcmea 30pasooxpanenus Poccutickoti @edepayuu

Xaouoysmna M.M.

K.M.H., 00yenm Kageopuvl NOIUKIUHUYECKOT Mmepanuu, Yibmpaszeykoeotl  PYHKYUOHANLHOU OUASHOCIUKY
Ypanvcrozo eocyoapecmeennozo meduyunckozo ynusepcumema Munucmepcemea sopasooxpanenus Poccutickoti
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Abstract

Inspection of 194 women with metabolic healthy adiposity (MHO) in the menopausal transition period (MTP)
establishes connection of episodes the without a pain myocardium ischemia (NPFMI) with psycho-vegetative in-
fringements, increase of a tone of sympathetic nervous system an level decrease of estradiol and communication
episodes NPFMI with spasm of coronary vessels is proved. The assumption is come out that NPFMI at MHO in
MTP can be considered as the without a pain variant cardiac syndrome X and can be addition of 1A type NPFMI
in classification P. Cohn (1993).

AHHOTAN NS

OocnenoBanueM 194 xeHIIMH ¢ MeTabONINYECKH 310poBbIM oxupennem (M30) B mepuosie MeHONay3ajlb-
Horo nepexona (IIMI]) ycranoBneHa cBsi3b 91130108 6e3005eBoii nmemun muokapaa (BB1MIM) ¢ runosctporene-
MPIeI>'I, TNICUXOBCICTATUBHBIMU HAPYIICHUSIMUA U FHHepCHMHaTHKOTOHHeﬁ Hn AJOKa3aHa CBA3b 3IIM3010B BBM pu
KapIUaJIruu ¢ KopoHapocna3MmoM. Beickazano npennonoxenue, yto bBBMM npu M30 B IIMII Mmoxer paccmat-
pHUBATBHCA KaK 0e3060J1eBOIT BAPpUAHT KapAHWAJIbHOI'O CHHAPOMA X u OBITH JAOMOJIHUTCIIBHBIM BAPUAHTOM IA Tuna

BBUM B xinaccudukamnmm P. Cohn (1993).

Keywords: the without a pain myocardium ischemia, the metabolic healthy adiposity, the menopausal tran-

sition period.

KiroueBble ciioBa: 6e3605eBas HIeMus MHOKap/ia, MeTabOIMUECKH 310pOBOE OXKUPEHHE, TIEPHOA IIepuMe-

HOTIay3aJIbHOT'O IEpEXoaa.

Beenenue. 3aboneBaHUS CepAECYHO-COCYAUCTOI
cuctembl (CC3), no nanueiM BO3 (MHbOpMannoHHbIi
ororurereHs Ne 317, ssuBaps 2015) B OONBIIMHCTBE CTpaH
OCTalOTCsl BeAyllled NpUYMHOM cMepTHocTU. Jloiis
ymepiux ot CC3 B CTPYKTYpe CMEPTHOCTH HACEJICHUS
cocTtaBisieT B cTpaHax Esponst 47%, a B Poccuiickoit
®Denepanuu — 55,9%, npuduem 40,5% eHIIMH yMHUpaeT
B Bo3pacte 25-64 ner [1, €. 5]. TpeBokHBIM sIBIsIETCS
MOKa3aHHBIM B paboTax MOCIETHUX JIET €KETOIHBIN
POCT  CEpAEYHO-COCYAMCTOM  CMEPTHOCTH  Cpeau
JKEHIIIWH B Bo3pacte 35-45 ner Ha 1,3%, a B 45-55 net —
Ha 2,5% [2, c. 5].

daxTopaMH pHCKa Pa3BUTHSA CEPACYHO-COCYIH-
CTBIX OCJIOKHEHMH, COTrJIacHO pekoMmeHgaunusMm Poc-
CHICKOT'0 MEIMIIMHCKOTO O0IIECTBa 110 apTepHalIbHOM
runeprensuu (2013) n EBpomneiickoro kapauonorude-
ckoro obmectsa (2013), sBisitoTes, Hapsay ¢ AT, ots-
TOLICHHBIH HACIEICTBEHHBIH CEepAEeUYHO-COCYUCThIN
aHaMHe3, KypeHue, HU3Kas (u3ndeckas akKTUBHOCTB,
HapymIeHHe YIIeBOJHOTO OOMEHa, IUCIUIHIEMHS U
OKHpEHHeE, a y )KeHIIHH — enlé ¥ Je(QHUINUT SCTPOTeHOB,
CYIIECTBEHHO YBEIMYHMBAIOMINI PUCK MPEKIEBPEMEH-
HoW cMepTH [3, 685 C.; 4, 38; 5, ¢.22].

ITo marreiM BO3 (2014) 2,1 mutpa. HaceneHus 1ia-
HETHI UMEIOT N30bITouHyI0 Maccy Tena (MMT = 24,9 —
26,9 kr/m?), B ToM umcie 671 min. — oxupenue (UMT >

! TepMHH «MeTabOIMYECKH 30POBOE 0KUPEHHEN UCIIONb3Y-
eTcsi JHWIIb B OTHONICHWH (DAKTOPOB KapIUOMETa0OInde-
ckoro pucka [7, 781].

30 kr/m?). 3a nocyIeIHNE TPH JIECATHIIETHS PacTIpOCTpa-
HEHHOCTh U30BITOYHOIT MacChl TeJIa U OXKUPEHHS B MUDPE
Bo3pociaa Ha 27,5% y B3pocnbix 1 Ha 47,1% — y nereil.
B Poccuiickoit ®eneparyn pacripocTpaHEeHHOCTh N30bI-
TOYHOU Macchl Tesa cocTaBisieT 59,2%, a oXupeHus: —
24,1%, B CILIA - 67,4 u 33,3%, B BemukoOpurannu —
63,6 1 25,8% cooTBEeTCTBEHHO [5, ¢.22].

Pesymerathl psiga  wWcceOBaHWA  CBHICTENb-
CTBYIOT, YTO OKHPEHHIO HE BCETJa COIyTCTBYIOT Kap-
JMOMMETa00JINYECKHE PAaCCTPONCTBA, B CBS3H C UYeM B
1982 roxy E. Sims [6, ¢.219] GbLIO BBEIEHO MOHATHE
«MeTabonuuecku 310poBoe» oxupenne (M30)L. Bume-
cTe ¢ TeM, o0OpalraeT BHUMAaHWE OTCYTCTBHE €IMHOTO
crangapta onpenenenuss M30 [7, ¢.781] u ucnons3o-
BaHUE B HacTosee BpeMs okoao 30 pasnuyHBIX €ro
neuHUIM [8, ¢.75] . DTO MOKET OBITH CBSI3aHO KaK C
TIOJIMT€HHOCTBIO HACIIEAOBAaHNUS, TaK M C BApPHAOEIbHO-
creto peHotuna M30 — ot 7% B OunnsaauK 10 69%
B Poccuu [9, c.14].

Cornacuo mporpamme BioSHaRE-EU (Biobank
Standardization and Harmonization for Research Ex-
cellence in the European Union, 2013), k «meTta6oJu-
YECKH 30POBBIM» OTHECEHBI MAIIUEHTHI C OKUPEHUEM
(MMT >30 kr/m?), He UMEIOIIHE HH OJHOTO MPOSBIIE-
HUS MeTabosmgeckoro cuaapoma (MC) o xputepusm
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Tperbeti HamuonansHOW  00pa3oBaTeIbHONW  IPO-
rpammsl 1o rurepxojecrtepuaemun CIIIA (NCEP ATP
1), mnm ¢ Hamuauem y HEX He 6oree 1 u3 6 pakTOpoB
KapJroMeTa00IMIeCKOT0 PUCKA — TOBBIIICHUS YPOBHS
apTepHATIBHOTO AABICHUS, TPUTTHLEPUIOB, TTUKEMUN
Hatomak, C-peakTHBHOTO OeJKa, CHIYKEHUS JINTIOIPO-
TEUHOB BBICOKOI INIOTHOCTU U YUyBCTBUTENILHOCTH pPe-
LENTOpoB K MHCYIHHY [10, c. 9].

Msuenue o ToM, uto M30 nmeer OnaronpusTHBIHA
MPOTHO3 B OTHOLICHUM PA3BUTHUS CEPIACUHO-COCYAU-
CTBIX KaTacTpo(, SIBUJIOCH NMPUYMHOW MHOTOYHUCIICH-
HBIX Juckyccuil. [ToBomoM kK HUM SBMIIMCH pabOTHI,
CBUJICTENBCTBYIONTNE O ToM, uTo M3O sBuseTcs u3-
MEHYHBBIM COCTOSIHHEM, U ITOCTETICHHO PUCKH BO3HUK-
HOBEHHUS caxapHoro nuabera 2-ro THIIA W/HIH Cep-
JEYHO-COCYJUCTOM NAaTOJIOT U W/UIH NIepexo/ia B KaTe-
TOPHIO OCIIO)KHEHHOTO 0)KUPEHHS BO3PACTAIOT IIOYTH Y
MOJIOBUHBI JIIOJIeH, OTHECEHHBIX K rpymnne M30 co 3Ha-
uenreM UMT > 30 kr/m? [11, ¢.781; 12, ¢.320]. Vse-
JIMYEHUIO IEPEYHCIICHHBIX PUCKOB Y XkeHIuH ¢ M30 B
Mepuojie MEHOIay3albHOT0 Mepexoia MOTYT CHOCO0-
CTBOBaTh CBOMCTBEHHBIE €My IICHXOBETE€TaTUBHBIE U
TOPMOHAJIbHO-METab0INYeCKHe paccTpoiicTBa: mpu
CHM)KEHHMH YPOBHSI 3CTPOT€HOB MX "3amuTa" Tepsercs
U PE3KO IMOBBIIIACTCS BEPOSITHOCTh PA3BHTHSA Cep-
JIEYHO-COCYJMICTOM NAaTOJIOTUH U PA3TIMIHBIX OCIOXKHE-
HUH, HepeIKo HOCSIUX (aTanbHBINA XapakTep [4, ¢.38].

Bcé m3noxeHHoe ompenensier HEOOXOIMMOCTb
JaTbHEHIINX WCCIEIOBAHNN, YTOUHSIONINX CYITHOCTh
M30, ponb NCUXOBETETATUBHBIX M TOPMOHAIBHO-ME-
TaboNMYeCcKUX HapyleHuit B pazsutuu bBUM vy xen-
IIVH B MEPHOJie MeHoamy3aibHOTO niepexoaa (ITMIT).

Ileas ucciaenoBaHusi. YCTAaHOBUTH COCTOSTHUE
MICUXOBET€TaTHBHOTO, TOpPMOHAJIBHO-MeTabonuye-
CKOTO CTaTyca U KOPOHAPHOTO KPOBOTOKA y KEHIIIMH C
M30? B IIMII u ponb UX HapyLIEHH# B pa3BUTHU
BBUM y nanHO#M KaTeropuu NauueHToK.

3aja4u uccJieI0BaHUA:

1. Oxapakrepu3oBaTh COCTOSIHUE
[ICUXOBEreTaTUBHOTO, TOPMOHAJIBHO-
MeTabOMMYecKoro  (3CTPOreHHOro) — craryca |

KOPOHApHOTO KPOBOTOKA Y skeHIH ¢ M30 B mepuose
«MeHomnay3ansHoro nepexonay (IIMIT).

2. YcTaHOBUTH CBs3b IICUXOBETCTATUBHBIX
PacCTpOMCTB W THIOACTPOreHEeMUH C 0e300JeBoi
umemMuet Muokapaa y sxennma ¢ M30 B I[IMIL

O0beKThI U MeTObI HCCIIE0BAHUS.

2 K M30 otnecens! sxkeHmunbl B IIMIT ¢ UMT >30 kr/M? 1
AT 1 ct. (BO3).

3 Bepudukanus quaraosa AI' IpoBoAMIack B COOTBETCTBHH C
Poccuiickumu pekoMeHIaUUsIMU 1O NPOGUIAKTHKE, THArHO-
CTHKE U JICUCHUIO apTepuanbHoi runeprensuu (2010). [Ipak-
TUYECKU BaKHas, 110 HAIIEMy MHEHUIO, BO3PACTHAs rpajalius
(TIo3HMI PETIPOSYKTUBHBIM M MPEMEHOIay3albHBIH BO3PACT)
OCHOBBIBAJIOCH Ha KPUTEPHAX, IIpeuioxkeHHbIX B.I1. CMerHuk

Oovexmur: 194 xxennuusl 41,9+5,6 ner ¢ M30 B
IIMIT (UMT = 34+2,82 xr/m?, ATl 1 cr. (BO3)
JUTHTENFHOCTRIO 4,57+1,6 met): 58 - B mo3mHEM penpo-
OYKTUBHOM H 136 - B IpeMeHomay3albHOM BO3pacTe
(TIPB u IIpeMB) ¢ AT 1 ct. (ochosnas zpynna)®. 38
KSHITNH B Bo3pacte 42+5,38 mer ¢ HOpMaTbHBIM

ypoeaeM  AJl, acTpaguona U OTCYTCTBHEM
XPOHUYCCKHUX 3a00JI€BaHUIA, OKa3bI-BaIOI[UX
HETaTUBHOC BIUSHHE HAa BHYTPUCCPJCUYHYIO U
CHUCTEMHYIO TeMOJMHA-MHUKY COCTABUWIH  2pYynny
KOHMPOJISL.

Memoowi:

a) OOIIEeKIMHIIECKHE - COOp W aHAJIN3 KapIHOJIOTH-
YECKHX XKao0, CMOIb30BaHNE ONPOCHUKOB «IInTanney,
«Pu3nyecKas aKTUBHOCTbY, «XonecTepun» U «I nunepro-
as» (PAHO, 2002), a Takoke KpUTEPUEB JUATHOCTHUKH
nozarero penponykrieHoro (ITPB) u mpemeHomayzab-
Horo Bo3pacta ([IpeMB), 00benMHSAIONXCS TIOHATHEM
«epuo]; MeHOHay3albHOro mnepexoxa» (IIMII) [3,
c.685];

0) saboparopHble — OONUA W OMOXUMHYCCKHIA
aHanM3 KpoBH (OIpelesieHHe YPOBHS TIIIOKO3bI, 00-
mero xosecrepuna, xonecrepuna JIITHII, JIIIBII u
TPUTIMLEPUIOB (PEPMEHTATUBHEIM METOJOM Ha aBTO-
MaTH4ecKoM OnoxmMuueckoM aHanmm3aTope «Cobas
Mira» ¢upmer «Hoffman-La Roche» (IlIBeimapus) c
moMoIelo HabopoB ¢upmel «Humany (I'epmanns);
JUISL TIOATBEp>KAeHHUA abcomoTHOro nedumura scTpa-
auona B (DOJUTMKYIMHOBYIO a3y MEHCTPYaIbHOTO
LUKJIA TIPOBEICHO TPOEKPATHOE OTPEeIICHUE YPOBHS
actpaanona 1 PCI" IMMYyHOXEMUITIOMUHUCIIEHTHBIM
metozaoM Ha anmapare IMMULITE 2000 ANALIZER
dbupmsr Siemens (CLIA);

B) uHcTpyMeHTanbHble — XM OKI' (anmmapaTtHo-
nporpaMMHubIii  komrieke «Kapanotexuuka 4000» -
HUHKAPT, Canxkr-IletepOypr), kapaopurmorpadus
(ammmapaTHO-TIpOrpaMMHBIH  KoMIulekc — «BanenTa»
(Cankt-IletepoOypr, HIIIT «HEO»), xopoHapoaHTHO-
rpadus (auruorpad Innova 3100 - General Electric
Medical Systems, I'epmanns)?;

) CTaTUCTHYecKast 00paboTKa JaHHBIX IPOBEACHA
C HCIOJIb30BaHKeM nporpamMm MatLab, Statistika 6.0.

Pe3yabraThl H UX 00CyKI€eHHeE.

Knuaugeckne u  maGopaTopHble IapaMeTpsl
oOcnenoBanHbIX keHIMH ¢ M30 B [IMII (nmo3nHem
PENpOAYKTHBHOM U MPEMEHOIay3ajJbHOM BO3PacTe —
[1PB, [IpeMB) npencrasnens! B Tabm. 1 u 2.

[4, ¢.38]: TIPB - Bo3pact 35-44 5iet npu COXpaHHOCTH (HHU3HO-
JIOTHYECKOro MeHcTpyansHoro nukna, [lipeMB - Bospact 45-
55 ner npu BO3MOXKHOCTH HapyLIEHHs pUTMa U Xapakrepa
MEHCTpYaLHUi.

4 E€ BBIMONHEHWE TIPEATIONATAIOCH JIMIIb B THATHOCTHYECKH
CJIO’KHBIX CIIy4asX IPU HAJIMYUK 3aBEPEHHOTO IOAIUCHIO 11a-
IeHTa HHPOPMHUPOBAHHOTO coriacus Ha rmposeneHue KAT.
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Tabmuma 1. O6mas xapaktepucrrka namueaTok ¢ M30 B [IPB

I'pynmet o6cnenoBandblx | C HOpMAITBLHBIM Co cHmKeHnEM
YPOBHEM 3CTpa- YPOBHS 3CTpa-
Kiunuko-naboparopHas JIIojia JHoia Pl1-2
XapaKTepPHCTHKA (n=27) (n=31)
Bospacr, ronsr 39,14+3,97 40,11+£3,21 >0,05
WHaekc Macchl, KI/M2 31,3+0,9 32,8+1,4 >0,05
JmuTenbHOCTH 3a00J1€BaHMS, TOBI 5,1£2,1 5,3+1,9 >0,05
DCTpaano, IKT/MI 0,58+0,07 0,26+0,08 <0,001
OCI', MME/mn 7,1£1,64 17,37+1,93 <0,001
CAJl cp., MM PT.CT. 151,8+8,7 153,3+9,6 >0,05
JOAJl cp., MM pT.cT. 98,8+6,5 99,44+6,7 >0,05
TT', MmMmoue/n 1,19+0,5 1,31+0,3 >0,05
OXC, MMOIB/T 5,1+0,21 5,24+0,15 >0,05
XC JIITHII, mMmons/1 2,9+0,5 3,1+0,3 >0,05
XC JIIBII, mMoas/1 1,56+0,4 1,51+0,4 >0,05
I'mroxo03a, MMOJIB/IT 4,6+0,3 4,8+0,2 >0,05
Tabnuna 2. O6mas xapakrepuctuka namuetok ¢ M30 B [IpeMB
I'pymnie! oGce10BaHHBIX
KMHIKO- C HOpMaJIbHBIM y}zOBHeM Co CHMKEHHUEM y_pOBHﬂ P12
1abopaTopHas XapaKTepUCTUKA serpamona (n = 66) serpammona (0 = 70)
Bospacr, rosr 41,52+3.31 42,92+2,72 >0,05
WHpeKe Macchl, Kr/m? 32,542,1 32,9427 >0,05
JInnTeapHOCTh 3a00€BaHus, TOIbI 4,9+1,9 5,0£1,6 >0,05
DCTPaaMOII, TIKT/MIT 0,60+0,08 0,31+0,07 <0,001
OCT", MME/Mn 6,89+0,42 13,71+1,64 <0,001
CAJl cp., MM PT.CT. 148,7+6,8 149,3+7,4 >0,05
JAJL cp., MM PT.CT. 96,9+5,7 97,5+6,4 >0,05
TI', MMOJIB/JT 1,17+0,4 1,21+0,4 >0,05
OXC, MmMmoIB/JT 4,9+0,13 5,1+0,12 >0,05
XC JIITHII, MMOIB/1 2,8+0,4 3,0+0,2 >0,05
XC JIIBII, MMOJIE/1 1,58+0,3 1,53+0,3 >0,05
I'mrok03a, MMOJIB/JT 4,9+0,2 5,2+0,3 >0,05

IIcuxosmormoHaabHOE
00CIIeIOBaHHBIX  BBIPA3WIOCH B

COCTOSIHUE
pe-o0aganuu

TPEBOXKHOCTH, Oonee BblpaxkeHHOH B IlpeMB (mpu
0oJiee HI3KOM ypOBHE 3cTpanuona) - Tabm. 3.

Tabnuna 3. [TokazaTenu ncuxonorudeckoro craryca xernua ¢ M30 B [IMIT

[apameTpsI cTaTyca Omnpocuuk HADS (6aribr) P
Tpynmst TpeBoXKHOCTh Jenpeccus
I[IPB ¢ HOpManbHBIM ypPOBHEM 71340.51 5 634182 <0.05
scTpajiona (n=27) ’ ’ ’ > ,
ITPB co CHUKEHHBIM ypPOBHEM 8.5440.91 6 5321 61 <001
scTpaauona (n=31) ’ ’ ’ > ,
IpeMB ¢ HOpMalbHEIM YpOB- 2 3140.20 6 514143 <0.05
HeM dcTpajona (N = 66) ’ ’ > > ;
[IpeMB co CHU)XEHHBIM YpOB- 9.5240.21 7 2041.02 <001
HeM sctpauona (n = 70) > > > > )

CBs3p MEXIYy YPOBHEM ICTPAANOIIA U TPEBOKHO-
CTBIO XapaKTepHU30BaJIaCh 0OPATHOI 3aBHCHMOCTBIO U
OTYETIINBOM TEHACHIINEH K pocTy K03 dumenrta xop-
pemsiian (r = -0,33; p<0,05 u r = -0,46; p<0,05 coot-
BETCTBEHHO).

CocTosiHME BereTaTMBHOTO romeoctaza y 27
keHmuH ¢ M30 mnpu  HOpP-MaIbHOM  YPOBHE
actpaauona B [IPB (46,1% ciydaeB) u y 70 manueHToK
(53,9%) ¢ runoscTporeHeMue OTpaxkeHo B puc. 1.
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*** - paznuyua 0ocmoseprul (p<0,01).

Puc. 1. Cocmosnue monyca ecemamugnotl Hep8Holl cucmemul y nayueHmox ¢ M30 6 nozouem
PENPOOYKMUBHOM 803PACE NPU PA3IULHOM YPOGHE ICMPAOUOA

[pencraBneHHble pe3yJbTaThl MOKA3bIBAIOT, YTO
COCTOSIHHE 8e2emamuse-Houl 2Umonuy JOCTOBEPHO Hallle
BCTpEYaJoch cpeid mamudeHTok ¢ M30  6e3
3CcTporeHoieUIUTa, YeM ¢ TakoBbIM (B 54,3% u 31,4%
ciayyaeB  cooTBeT-cTBeHHO;  p<0,001), noswiuenue
monyca cumnamuieckoeo omoeia BHC BcTpedanach
Yaire y MAlMeHTOK ¢ TUITO3CTPOTCHEMHEH — B KaXIOM
BTOPOM Ciydae, TOTJa Kak Cpead MAaIlMeHTOK C
HOPMAJIBHBIM YPOBHEM 3CTPAANONIA — y KKIOH TpeThei
(8 50% u 32,9% ciygaeB cootBeTcTBeHHO; p<0,01), B TO
BpeMs1 KaK 6420MOHUsA ANATHOCTHPOBANIACH PAKTHIECKU
C paBHOH 4YacTOTOW CpeAd MalMEeHTOK C THIOo- U
HopMmoacTporeHemueit (18,6% u 12,8% coOTBETCTBEHHO).
Obparaer BHUMaHHE, 41O BBIPAXXEHHOCTb
TUIIEPCUMITATUKOTOHUH Y 00CIIEIOBAaHHBIX HaXOAMIACh B

00paTHO#1 3aBUCUMOCTH OT ypOBHs dcTpaauona (r=-0,47;
p<0,05). BbIpakeHHOCTh THUNEPCUMIATUKOTOHUH B
IIpeMB umMena oT4eTIIMBYIO TEHACHIMIO K YBEIMYCHUIO,
TIPY 3TOM B 0OCHX IPYIIIaX YCTAHOBJICHA €€ MpsiMast CBSI3b
¢ AIl: r = 0,43 B IIPB (p<0,05), r = 0,58 B IIpeMB
(p<0,05).

YacroTa kapauanruu y xeHumus ¢ M30 B IIPB ne
3aBHCENa OT YPOBHS dcTpannoiia. CyTOYHBIM MOHHTO-
pupoBanuem JKI' ycraHoBneHo, 4To 3nu30161 6€300-
neBoit nmemun Muokapaa (BBUM)® umenu mMecto yixe
B I1PB, HO muIIb cpenu KEHILMH ¢ TUIO3CTPOreHEMHUEH

(Tabmn. 4).5

Tabnuna 4. YactoTta kapananruu ¥ 6e360meBoil nmemun Muokapaa y sxeHmuH ¢ M30 B IIMII B 3aBucuMocTH OT

YPOBH: 5CTpaanoia

1 epynna 2 epynna
Xapaxrep 601eBOro CHHAPOMA C HOPMOICTPOTCHEMHEHi | C THIIO3CTPOrCHEMHUEH | p 1.9
u Hanmune bBBUM
Cepneuno-6oneBoit cuaapom B [1PB ¢ xa- 27 31 >0.05
pakrepucTukoi kapauaaruu (n = 58) :
B TOM 4wucIie drmu3oasl bIMM (0&)) (2276% ) <0,001
Cepneuno-6omeBoit cuaapom B [IpeMB ¢ 65 67 >0.05
XapakTepucTukoil kapaumaaruu (n = 132) (49,2%) (50,7%) '
B TOM 4HcJie snu3oas1 BBM (O% %) @ 435 %) <0,001

OO0miee konMuecTBO 0€300JIEBBIX DIM300B J€E-
npeccuu cermenta ST y narmentok ¢ M30 npu nedu-
[IUTE 3CTPAINOIA M HATHYMEM B aHAMHE3€ KapAuaaruu
coctaBmwiIo B cpeaHeM 8,91+£1,8; riryObuHa cMemeHus -
2,3£0,5 MM, cymMMapHas MPOIOJDKUTEIbHOCTF BBIM
cocraBuiia 29,4143,6 MUHYTHI.

° 3a MmeMuI0 MUOKap/a TIPUHUMAIN TOPH3OHTATBHYIO HIIH
KOCO-HUCXOAAILYIO fenpeccuto cermMenta ST Ha 1 Mm u Gonee
Ha paccrosiHud 0,08 cek. 0T ToUkH J Wiu MeJJICHHOE KOCO-BOC-
xopsiee cCHuKeHue cermenra ST co cHkeHreM Todku J Ha 2
MM IIPOJIOJDKUTEIEHOCTBIO OoJiee 1| MUHYTHL.

OObpamaer BHUMaHHE IBYKpaTHOE ydYalleHHE
anu3010B BBVIM vy xenmun ¢ M30 u n1eduiiutomM 3CT-
panuoina B [IpeMB B cpaBHenuu ¢ TakoBbiMu B [1PB.

YcTaHoBIIEHHAs PU 3TOM OTpHLIATEIbHAs KOppe-
nsiuyoHHast cBssk (I = -0.46; p<0,05) mexxny ypoBHEM
3CTPaauoia B CHIBOPOTKE KPOBU U CYMMAapHOM Npoa0II-
skuTenbHOCThI0 BBVMIM, yka3biBaeT Ha 3HOOTENUi- U

6 B rpynme «xontposs» snu3on08 BEUM He 3apeructpupo-
BaHO.
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KapINOIIPOTEKTHBHEIA 3¢ deKT scTpaanona [4, c.38],
HETaTUBHOCTb BJIMSIHMSA €T0 Ae(UINTa Ha IICHXOBETre-
TaTUBHBIH CTaTyc 0OCIETOBAHHBIX U BO3MOXKHOCTb CO-
MaTH3allii TPEBOKHOCTH M THUNEPCHUMIIATHKOTOHNUHU
MOCPENICTBOM aBTOHOMHOHM HepBHOW cucTeMbl [13,
c.123], a Tarxoke Ha HEOE30MACHOCTH MIPEXOAIIeH me-
npeccun cerMeHta ST HPU THIEPCUMIIATHKOTOHHU Y
MOJIOABIX XeHIuH [14, ¢.11].

TspkecTh KIIMHUYECKUX TMPOSIBICHUH KapIuairuu
y oxnoii u3 30 marenTox ¢ M30 u actporenoneduIy-
toM B [IpeMB u BrisBiensie npu XM OKI' sanu3ozast

BbUM, sBuIMCH NPUYMHOW IHArHOCTHUYECKOH Ipo-
61emMbl, TOOYIMBIICH K MIPOBEIACHNIO KOPOHAPOAHTHO-
rpa¢un (Puc. 2).

Ilpomokon  uccnedosanua Ne 1-29993  om
23.04.2013: Tun kpoBocHaOxeHusI mpaBbiil. JIeas Ko-
pOHapHas apTepus: CTBOJ - 6e3 matonoruu. Ilepensss
HUCXOAAIIAs apTepus U ee BeTBU Oe3 matonoruu. Oru-
Oarommasi apTepus U e¢ BeTBU Oe3 matonoruu. [IpaBas
KOpOHapHas apTepusi U ee BeTBU 0e3 naTtosioru. Jleas
BEHTHUKYJIOrpadusi: HOpMOKHUHE3Us, PpaKius BEIOpoca
>50%. YMmepeHHoe 3aMeIJIeHne MOCTYIUICHUS KOHTpa-
KOpOHapOoaH-

CTa IO KOPOHAPHBIM apTEpUsIM —
ruocmasm?

Puc. 2. Koponapoaneuoepamma b6onvroi 3., 47 nem, ¢ snuzodamu BEUM
npu M30 ¢ dedpuyumom scmpaouona 6 [IpeMB.

Brrasnennas npu KAI' ”HTaKTHOCTB KOPOHAPHBIX
COCYZIOB yKa3bIBaeT Ha CBs3b 31m3070B BBMIM ¢ ¢yHK-
[IMOHAJIbHBIMI HApYIIEHUSIMH KOPOHAPHOTO KPOBO-
TOKa (KOPOHAPOCIa3M), XapaKTEPHBIMHU JAJIsI KapAHaIIb-
HOTO CHHIpoMa X, a TaKKe MOXET CIY>KUTh OCHOBa-
HHEM JJIsI PacCMOTPEHHUS BOIPOCAa O BO3MOXKHOCTH
6e30071eBOr0 BapuaHTa KapJAHaJIbHOTO CHHIApOMa X U
nononuenust |A tuna BBUM (mo P. Cohn, 1993) «be3-
0oJieBO# HIIeMKeit MHOKap/a Y MEHIIUH ¢ AehUIHUTOM
3CTpajJHoia B IEPHO/IE MEHOIIAY3aIbHOTO IEPEX0aay.

[TomyueHHsle pe3ynbTaThl CBHIECTEILCTBYIOT 00
YCIOBHOCTH TIOHATHSI «META0OJINYECKH 370POBOTO
OKHPEHUS», YTO COTJIAacyeTcs C OIyOJMKOBaHHBIMH
Nataly Eckel et al. 30 mast 2018 r. B xypHane Lancet
pesynbratamu 30-J€THEr0 HMCCIIEOBAHUS JHUHAMHUKU
apaMeTpoB METa0O0INIECKOT0 U COMaTHIECKOTO 3/10-
poBbst y 90257 sxenma CIIA [15, ¢.829].

BeiBoabI:

1. TlcuxoBereTaTWBHBIH CTATyC OOJBITMHCTBA
skeHuH ¢ M30 u gedummrom dcTpaanona B Iepuoie
MEHOIAy3aJbHOTO Iepexojia XapaKTepU3yeTcs Npu-
3HAKaMU IMOBBINICHUS TPEBOKHOCTH, JCTPECCHU U TH-
MEPCUMITATUKOTOHHH.

2. TloBblmeHWe TPEBOKHOCTH U THIIEPCUMIIATH-
KOTOHUS Y >keHIMH ¢ M30 u neduuuroM scTpajauosna
B TIEPHOE MEHONIAY3aIbHOTO IIEPEX0Aa aCCOIMHPY-
IOTCSl C yYallleHHEeM CepIeYHO-00JIeBOTO CHHApPOMA U
snu3onos BBHM.

3. Omuzonst BBUM y xenmna ¢ M30 u nedu-
LUTOM SCTPAANOIIA B IEPHO/IC MEHOIIAY3aIFHOTO ITepe-
X0Jla XapaKTepU3YIOTCs HapacTaHHEM WX YacTOTHl H
MPOJIOJIKUTENFHOCTH B TIPEMEHOTIay3e.

4. Dmuzonst BBUM y xennusa ¢ M30 u gedu-
LIMTOM 3CTPajHoia B MEPUOJIe MEHOTIAY3aJIbHOTO TIepe-
X0/J1a MOT'YT pa3BUBATHCSI IPH MHTAKTHBIX KOPOHAPHBIX
apTepusx u OBITh CJIEICTBUEM KOpOHapocma3Ma, UHHU-
LIUUPYIOMIETOCS TOBBIIIIEHHONW TPEBOKHOCTHIO U TH-
MIEPCUMIIATHKOTOHHEH.

5. Tlomsatme M3O sBisieTcst YCIOBHBIM ITOHS-
THEM, HENPUEMJIEMbIM B OTHOILIEHUU 22,6-44,8% xeH-
IIMH C 3CTPOTCHOIC(PHUIINTOM B IEPUOJIC MECHOTIAY3aJIb-
HOTO Iepexoja BCIEACTBUE BBISBISIOUICHCS Y U3 HUX
BBMIM — onHOTO M3 NpOTrHOCTHYECKH HEOIaronpusT-
HBIX ()aKTOPOB.
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Abstract

The article covers topical issues related to particular organizational aspects of air-medical evacuation in the
Russian Federation. The main tasks, purpose and conditions of functioning of air medical teams are determined.
The regulatory legal support of national air medical service is considered.

AHHOTAIHSA

CraTbs IMOCBAIICHA aKTyaJIbHBIM BONPOCAM, CBA3aHHBIM C OTACJIbHBIMHU OPraHU3allMOHHBIMU ACICKTaMU
aBHa'MeﬂHHI/IHCKOﬁ OBaKyalluu B Poccutickoit @eﬂepaunn. OHpeﬂeHCHH OCHOBHBIC 3aJ1a4U, ICJIb U YCJIOBUS pa-
0OTEI aBHAMCIUIMHCKUX 6p1/1raa, HOpPMAaTUBHO-IIPABOBOC o0ecreueHne OTEUECTBEHHON CHCTEMBI CaHHTapHOﬁ

aBUalluu.
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KnroueBble ciioBa: aBHa-MEIUIIMHCKAS YBaKyallysl, CAHUTAPHAS aBUALINS, TEPPUTOPUATIBHBIC IEHTPHI M-
IIMHBI KaTacTPOo(, BEPTOJIETHI CPEAHETO U JIETKOTO KJIACCOB

B 3mpaBooxpaHeHHM NOHATHE «aBHA-MEIULIMH-
CKas dBaKyallus» JaeTcsl Clenylollee ONpelesieHue:
«COBOKYITHOCTB B3aUMOCBSI3aHHBIX OpTraHU3AI[MOHHBIX,
MEIUIIMHCKUX ¥ TEXHUYECKUX MEPOIPUITHIA, HalpaB-
JIEHHBIX Ha CBOEBPEMEHHYIO LIAJAIIYI0 JOCTaBKY pa-
HCHBIX U OOJIbHBIX Ha JTAlbl MEUIIMHCKOW YBAKyaIlluu
C HCIOJB30BAHUEM aABUAIMOHHBIX TPAaHCIOPTHBIX
cpencts» [1-3].

B cooTrBercTBUM € JEHCTBYIOIUIMMU HOPMATHB-
HeIMH oKyMeHTaMu (D3 Ne 323 ot 21 Hos0ps 2011 T.
«O06 ocHOBax OXpaHBI 37I0POBBS TpakaaH B Poccwii-
ckoit denepaunn» ct. 41, nocranoBnenue [IpaButens-
ctBa Poccuiickoit @enepanuu ot 12 aBrycrta 2011 r. Ne
660), omHoMl M3 mIaBHBIX 3amad  Bcepoccuiickoit
CITY>KOBI METUIIMHBI KaTacTPO( ABJISACTCS OpraHU3aIus
U OKa3aHHWE 3KCTPEHHOW MEAMIIMHCKOW MOMOUIM IO-
CTPaJIlaBIIUM TIPU UYPE3BbIYAWHBIX CUTYalUSIX, B TOM
qyclie UX MEIMIUHCKas dBaKyalls B METUIIMHCKUE
YUpEeXACHUS sl OKa3aHUs MEIULMHCKON MOMOLIM B
MOJTHOM o0BbeMe. BrImonHeHWe STOH 3amadynm BO3JO-
JKEHO B IIEPBYIO OUEPENIb HA CTPYKTYPHBIE MOApa3Ieie-
HUS TEPPUTOPHATHHBIX IEHTPOB METUIIHMHBI KaTacTPOd
— OTIEJIEHUS SKCTPEHHOM KOHCYIbTaTUBHOM MEIULIMH-
CKOM ITOMOIIX M MeaunuHCKoH »Bakyanuu (OKMII u
MD).

Pazymeertcs, kak st 00111€TOCY IapCTBEHHBIX, TAK
W JUIsl BEJJOMCTBEHHBIX CTPYKTYp CaHUTapHOW aBHa-
IIUHU, BXXHBI HE TOJIBKO BOIPOCHI CTOMMOCTH, JOCTYII-
HOCTH IS 3aKYIIKUA U Ka4eCTBa MEUKO-TEXHOJIOTHYE-
CKOM OCHAIIIEHHOCTH BepTojeToB. Haubonbiiue mpo-
omemsl B Poccum, 0cOOGHHO B KPYIHBIX TOpPOAax
CTOJIMYHOT'O WJIM PETMOHAIBHOIO CTAaTyCa, BOSHUKAIOT
B 00JIACTH JIOTHCTUKU OPTaHU3AINH II0JIETOB, IPAaBO-
BBIX OCHOB TaKOTO POJIa MOJIETOB W HHPPACTPYKTYPHI,
BKJIIOYAsl B3JIETHO-MIOCAIOYHBIE IJIOLIAIKH U THIPOME-
TEOPOJIOTHYECKUE CUCTEMBI [3-6].

B pamkax ynmy4nieHus CUTyaluu ¢ pa3BUTHEM ca-
HUTapHOU aBuanuu B Poccun pa3paborana Konnenius
CO3/IaHMsI CHCTEMbI CaHUTapHOU aBuanuu B PO (ganee
- Konuenms), KoTopas mIaHUpYeTCs K pealn3aliy B
2 9ramna:

1) mepseiii atan (2013-2015 roxsl) - co3maHue
0a3bl JOKYMEHTOB 10 OpPTaHHW3alMd U (YHKIHOHUPO-
BaHUIO CHCTEMBl CAaHUTAPHON aBHAlMW; pa3padoTKa
MEXaHU3MOB HCIIOJB30BAaHUS CPEICTB (elepaIbHOro
Oro/KeTa U PErHOHAIBHOTO 3IPABOOXPAHCHHUS; pa3-
paboTKa, yTBEepXKICHHE U peanm3aius pasgena «CH-
CTEMa SKCTPEHHON KOHCYJIbTaTUBHOM MEIULIMHCKOMN
MOMOIIM ¥ MEIWIIMHCKON 3BaKyaluu (CaHUTapHOM
aBmarn) B Poccuiickoit denepanum» rocyaapcTBeH-
HOM MporpaMMbl pa3BUTHUS 3apaBooxpaHeHus: Poccuii-
ckoit @exneparuu Ha 2013 —2020 rojpr; perenne 3a1a4d
Ha OCHOBE MUJIOTHOTO TIpoeKTa «Pa3BuTne cucTemsl ca-
HuTapHO# aBuanuu B Poccuiickoit denepannu va 2013
—2015 rr.»;

2) Bropoii stan (2016-2020 rozpr) - 3aBepiueHne
peopMHUPOBaHUS OPraHU3AIMOHHON CTPYKTYPBI CH-

CTEMBl CAaHHUTAPHOW aBHAINH; BHEJPEHHE HOBBIX TEX-
HOJIOTHH OKa3aHUs SKCTPEHHON KOHCYNbTaTUBHOI Me-
JULIHCKOM TOMOIIM M MEIMIIMHCKOHN 3BaKyanuu; Gpop-
MHUpOBaHHE €IUHOH MH(YOPMALMOHHON CHUCTEMBI MO-
HUTOPHHTA 30pOBbsl TOCTPaAaBIINX M OOJbHBIX;
MpUMEHEHUE TEeNeKOMMYHHUKAllMOHHBIX CBsizedl. B
UTOT€ OCHOBHBIM pPE3yJIbTaTOM BHEAPEHUS CHCTEMBI
JOJDKHO CTaTh CHIDKCHHE CMEPTHOCTH M WHBAIHMIN3A-
uuu HacesneHus: Poccuiickoit @enepauuu.

Cornacao KoHnennuu, B OCHOBY OpraHH3aLlUH
CHCTEMBI CAaHWUTAPHOW aBHAIMU 3aJ0XKEH TEPPUTOpPHU-
QJIBHBIM IPUHIAIL, YTO NPESyCMaTPUBAET TPEXyPOBHE-
BYIO CTPYKTYpY:

e VYposeHs |. enepanbHbIi IEHTP CAHUTAPHON
appanu Ha Oasze PI'BY «BIIMK «Bamuray MuH-
3apasa Poccuy;

e VposeHns Il. MexpernonanbHele LEHTPHI ca-
HUTapHOU aBuanuu Ha Oase oraenenuit DKMII u MO
MPIIMK;

e Vposens lll. TeppuropnansHbsie HEHTPHI ca-
HUTapHON aBHAIlMM Ha 0a3e TEPPUTOPHAIBHBIX IECH-
TPOB MEAMIMHBI KaTacTpod 1 pecryOInKaHCKHX, Kpa-
€BBIX, OKPYKHBIX, 00JIaCTHBIX 00JBHHIL CyOBeKTOB PO.

Takum 00pa3om, IIpU CO3MAHUM TAKHUX IEHTPOB
YUUTBIBAIOTCS CJIEAYIOUTNE BaXKHbIC TapaMeTphl: IUIOT-
HOCTh HaCeJICHUS; IIOIAaIb 00CTy)KUBaeMO! TeppUTO-
pHUH; KIUMAaTHYECKHUE YCIOBUS U reorpadudeckue oco-
OCHHOCTH; HaJIM4YHE a’PONOPTOB M a’dPOAPOMOB, HX
TEXHHYECKOE COCTOSIHHE; TAKTHKO-TEXHMYECKHE Xa-
PaKTepUCTUKH PA3IUIHBIX THUIIOB BO3IYLIHBIX CY/OB;
HaJlM4ie Ha TEPPUTOPHU MEIUIMHCKUX OpTraHM3aIWH,
OKAa3bIBAIOMINX CIENHAIN3UPOBAHHYIO MEIMIMHCKYIO
momoIup [4-7].

AHanu3 103BOJIHII BBIAEIHUTH CIIEIYIONINE OCHOB-
HBIE TPOOJIEMBI Pa3BUTHS CAaHUTapHOH aBuanuu B Poc-
CHH:

1) HegocTaTOUHBIN YpOBeHb (PMHAHCHPOBAHUS;

2) BBICOKAsi CTOUMOCTh CAHUTApHOTO peiica — 70
500 TeIC. pYO.;

3) OTCYTCTBHE MEIUITUHCKUX BapUAHTOB BO3MYIII-
HBIX CY/IOB,;

4) OTCYTCTBHE JIETKHX BEPTOJIETOB U CAaMOJICTOB;

5) cymiecTByroN¥e BO3AYIIHbIE CYAa YCTApEeln U
TpeOyroT OOHOBJICHHUS;

6) OTCYTCTBHME BO3MOXHOCTH IOCAJKH BOJIN3H Me-
JULIMHCKOM OpraHu3aliy — Hy>KHbI BEPTOJIETHBIE I1JI0-
mazaku [5-7].

B paMkax mmioTHOTO mpoekTa pa3paboTaHBI Me-
TOJIUYECKHE peKOMeHIan «Pa3BUTHe CHCTEMBI CaHH-
TapHOW aBmanuu B Poccuiickoit ®eneparym B 2013-
2015 rr.» u ipoekT BpeMeHHOI HHCTPYKIIMU IO Opra-
HU3AIMH U BBIOJHEHHIO MOJIETOB BO3AYIIHBIX CYIOB
IpakAaHCKOM aBHAIMH ISl OKa3aHHs SKCTPEHHON KOH-
CyAbTaTUBHOM MEIULIMHCKOH TIOMOIIM HAaCEICHHIO
Poccuiickoit deaepanuu. [lonrorosnena ueaesas npo-
rpaMma HOArOTOBKHU CHELUAIUCTOB aBUAMEAUIIUHCKHUX
Opuran u IlpeoxkeHnst o MopsiiKe OpraHu3alyy CU-
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CTEMBI CAHUTAaPHO—ABHAIIMOHHOM 3BaKyanuu. Pa3pa6o-
TaHbl TeXHHUYECKOE 3aJaHWE HAa OKAa3aHUE YCIYT BO3-
JOYIIHOTO TPAaHCIOpPTa, OOOPYIOBAaHHOTO MEIMIMH-
CKUM OOOpYZOBaHHMEM W THIIOBas IOKYMEHTAalWs Ha
MPOBECHUE ayKIMOHA Ha MPABO 3aKIIOYHUTH TOCynap-
CTBEHHBIM KOHTPAKT Ha OKAa3aHHE YCIYT BO3AYIIHOTO
TpaHCIopTa, 000pYJOBAaHHOTO MEIULIMHCKAM 000py-
JoBaHueM; Pa3paboTaH THUIOBOM TIOCYyZapCTBEHHBIN
KOHTPAKT Ha OKa3aHHEe yCIyr BO3AYIIHOTO TPaHCIIOpTa
JUIA TIJIAHOBBIX M 3KCTPEHHBIX ABaKyallii, a TaKxkKe Mpo-
€KThl TAKMX HOPMAaTHUBHBIX JOKYMEHTOB Kak [lopsaox
MEIUIMHCKOM 3BaKyanuu 1 I1opsiok 3KCTpeHHOM KOH-
CYJIbTATUBHOM MEIUIIMHCKOM TOMOLLY.

Takum 00pa3oMm, NPHOPHUTETAMH IOCTYHATEINb-
HOTO Pa3BUTHS OPTaHU3ALUH 3KCTPEHHOW MEAWIIVH-
ckoil momou B Poccuiickoii ®@enepanuu ABISIOTCS
COBEpIICHCTBOBAHNE HOPMAaTHBHO-TIPAaBOBOW 0a3bsl U
CO3JJaHME AJCKBATHBIX YCJIOBHH U1 BBHIOOpa ONTH-
MaJIbHOM Mozeny (MHAHCUPOBAHUS JJAHHOMN CITY>KOBI.
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Abstract

The article discusses the problem of early diagnosis of undifferentiated connective tissue dysplasia as a pos-
sible predictor of premature aging in ontogenesis. External signs of undifferentiated connective tissue dysplasia
can testify the presence of pathological modification of proteins of connective tissue (elastin and collagen), which
leads to premature aging of skin. This signs should be diagnosed by any doctor during the first consultation. Such
patients are in need of an early esthetic prophylactic correction with the help of the most effective methods.

Keywords: premature aging, undifferentiated connective tissue dysplasia, anthropometric study
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According to the national recommendations
(2015) of Russian scientific medical society of thera-
pists in treatment and rehabilitation of patients with
connective tissue dysplasia (CTD), depending on pecu-
liarities of etiological agents, it is relevant to distin-
guish hereditary disorders of connective tissue (differ-
entiated or monogenic diseases) and connective tissue
dysplasia (undifferentiated forms). Differentiated (syn-
dromic) forms include diseases of a single-factor type
with identified gene defect, well-known type of inher-
iting and, as a rule, with an explicit and clearly defined
clinical semiology. A classic example of syndromic
forms of CTD are Marfan and Ehlers-Danlos syn-
dromes, osteogenesisimperfecta and other rare genetic
syndromes. Undifferentiated forms of CTD (UCTD)
occur as a result of a large number of gene mutations in
various combinations and of an impact of diversified
environmental factors. Clinical manifestations of
UCTD do not fit into any of the known differentiated
hereditary diseases, although they may resemble them.
It is possible to isolate the Marfanoid, Eleerside and
MASS-like phenotypes, assuming a single genetic es-
sence of these states [7]. The morphologic basis of
UCTD is the reduction of certain types of collagen or
the imbalance among them, that leads to the reduction
of strength of connective tissue in many organs and sys-
tems [2, 13, 14]. The external manifestations of UCTD
are the so-called «stigmata of disembryogenesisy,
which can be manifested in both apparent deformities
and unspectacular signs [1, 2, 3, 16]. Since the skin is
the largest organ of human body containing a numerous
amount of various connective tissue cells, it is reasona-
ble to presume that the first signs of UCTD, which are
manifested mostly in poorly expressed heterogeneous
symptoms and syndromes, can be identified more likely
than others, while carefully examining the cutaneous
integument. As it is known, up to 35% of healthy peo-
ple have UCTD of a different degree of manifestation,
whereas 70% of them are women [1, 3], who are wor-
ried about their appearance. The slightest signs of age-
ing, especially at a young age, cause mental discomfort,
affect interpersonal skills, create a social disadaptation.
Therefore, detecting the first signs of ageing is the most
relevant.

The objective of this work is to reveal markers of
premature ageing among women with UCTD while as-
sessing patterns of facial esthetic features.

Materials and methods: 119 women who under-
went medical survey, treatment and rehabilitation in
both ‘Metallurg’ sanitarium and therapy unit of Izhevsk
clinical hospital Ne9 participated in a study. All pa-
tients’ predictors of UCTD [7, 11] with an emphasis on
skin signs wereassessed[6]. Six and more signs of
UCTD were diagnosed among 67 women, who formed

the experimental group, other patients who had five and
less signs of UCTD formed the control group (n=52).
Criteria for the inclusion are: women agedbetween 24
and 45 with body mass index between 17 and 25 and
skin phototype of | - IV. Excluded from the study: preg-
nant, lactating women, women going through the men-
opause to exclude the influence of hormonal changes
on study results; patients who had wrinkles correction
with the use of fillers or botulinum toxin type A. Aver-
age age withinexperimental group was 38,6+6,7, within
control group —39,445,6. Inside each group, anamne-
sis was collected, physical examination wasperformed
and leading clinical syndromes of UCTD were defined
with the use of electrocardiography, echocardiography,
abdominal organs ultrasonography, esophagogastrodu-
odenoscopy in the presence of complaints, assessment
of biological age using method by V.P. Voitenko. —
Tokar A.V. — Chebotarev D.F. [10], morphometry
(transverse headwidth, morphological face height,
greatest face width, altitude and length of the eye orbit,
distance between canines, width of a dental arch) [8].
From this datathe following average values were de-
fined: physiognomic height of the face, ear height, nose
width, width between nasolabial folds, filter width,
mouth width, height and length of the eye gap, head and
facial index [8]. To identify the degree of manifestation
of skin changes occurring in the result of ontogenesis,
visual estimation of macromorphology of skin and
wrinkleswas used. Visual method presumed registering
locations of wrinkles, as well as identification of their
type, depth and degree of expression using the Lem-
perle assessment scales [15]. Statistical processing of
data was handled with«Statistica 6,0» software («Star-
soft», version 6, USA) using the Shapiro-Wilk test.
Distribution of the anthropometric indicators was in
line with the norm, the data was submitted in the form
of average values and confidence intervals, mean val-
ues were compared using Student’s t-test. Differences
were considered statistically significant ifp<0,05. Cor-
relation between two quantitative traitswas determined
by Spearman rank-order correlation coefficient. The
following criteria were applied to the correlation coef-
ficient: |r|<0,20 — very weak correlation; 0,2<|r|<0,5 —
weak correlation; 0,5<|r|<0,7 — mean (moderate) corre-
lation; 0,7<|r|<0,9 — strong correlation; 0,9<|r|<1,0 —
very strong correlation. Differences and relationships
between indicators were considered statistically signif-
icant if the significance level p for the corresponding
statistical criterion did not exceed 0,05.

Results and discussion: according to thethe physi-
cal examination, bone and muscle-joint deformities oc-
curred in 54% of caseswithin the experimental group
and only in 9% of cases within the control group. Vis-
ceral signs of UCTD are presented in the Table 1.
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Table 1.

Visceral manifestations of UCTD in experimentaland control groups, (quantity,%o)

Trait frequency, quantity (%)

Trait Experimentalgroup Control group
(n=67) (n=52)
Mitral valve prolapse 1st and 2nd degree 36 (53,7) 4(7,7)
Myxomatous degeneration of valvular 8 (11,9) 0(0)
structures
Abnormal chords of the left ventricle 18 (26,9) 3(5,8)
Ptosis of the abdominal cavity organs 30 (44,8) 6 (11,5)
Kidney Duplication 1(1,5) 0 (0)
Bend of the gallblggrder, S-shaped gallblad- 56 (83,6) 15 (28.8)
Myopia, astigmatism 20 (29,9) 18 (34,6)
Varicose veins of lower extremities 14 (20,9) 8 (15,4)
Esophageal Diverticula 2 (3) 0 (0)

From Table 1 it can be seen that patients from
theexperimental group were more often diagnosed with
visceral manifestations of UCTD and gallbladder dis-
eases, as well as ptosis of the abdominal cavity and
small heart abnormalities.

Skin manifestations of UCTD and facial dysmor-
phia also prevailed in the experimentalgroup, as seen in
Table 2.

Table 2.

Frequency of skin signs of UCTD,%

Trait frequency, %

Trait Experimental group (n=67) Control group (n=52)
Increased skin extensibility (more than 3sm) 81,8 44,0
Thin translucent skin 22,7 9,9
Loose skin with reduced tone 80,7 22,0
thin 10,2 4.4
broad atrophic 79,5 29,7
Scars e o
tissue-paper"-type 36,4 11,0
keloid/hypertrophic/pathological 9,1 2,2
Striae single 10,2 2,2
multiple 77,3 20,9
Vulnerable skin 98,9 63,7
Receding chin 8,4 2,1
Antimonogloid eye incision 13,4 3,0
Dental crowding 15,9 5,1

Table 2 shows that the dominant trait within the
experimental group was vulnerable skin. Increased skin
extensibility (more than 3sm) was twice more common,
andloose skin with reduced tone was 4 times more com-
moninside the experimental group than inside the con-
trol group. Compared to the control group, patients in
the experimental group had frequent cases of single and
multiple striae (unrelated to pregnancy), receding chin,
antimonogoloid eye incision and dental crowding.

Premature aging of the patients of the experi-
mental group was confirmed by a large gap (about 8
years) between their calendar and biological age and

between median biological age in both groups (about 9
years, p <0,05).

According to the analysis of the main anthropo-
metric indices, the patients of the experimental group
were significantly higher (p <0,05), had lesser weight
(p <0,05) and were diagnosed with dolichostenomelia
(p <0,05) - lengthening of limb sizecompared to their
height (significant difference between "arm span -
height"; "brush / height" ratio higher than 11%; "foot /
height" ratio higher than 15%).

During the anthropometric study of face differ-
ences were obtained using the following indices, as
shown in Table 3.
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Table 3.
Mean indicesfor the anthropometric study of face, mm
Index Experl(mne_zrét?)l group Control group (n=52) p
Morphological height of face 124,0+2,5 118,0+1,6 p<0,05
Zygomaticdiameter 136,3+0,9 138,8+0,8 p<0,05
Transverseheaddiameter 140,1+0,7 142,2+0,7 p<0,05
Verticalheaddiameter 187,5+2.1 178,1+2,0 p<0,05
Widthbetweencanines 38,5+1,7 40,0+1,3 p>0,05
Widthofdentalarch 48,1+£2.6 51,0£2,2 p>0,05
Orbitheight 30,3+1,2 30,2+1,3 p>0,05
Orbit length 34,7+1,5 35,3+1,7 p>0,05

Table 3 shows that within the experimental group
zygomatic diameter and transverse head diameter are
lesser compared to the control group, while the mor-
phological height of face and vertical head diameter are
significantly larger.

After calculating average anthropometric parame-
ters using the regression equations, the following data
was obtained: the difference between the mean indices
is only significant regarding physiognomic height of
face — 188.5 = 1.7mm inside the experimental group
versus 184.0 = 1.4mm inside the control group (p
<0,05).

Within the experimental group, dolichocephalic
shape of head predominated (76%), while in the control
group it wasthe mesocephalicshape (73.6%). As for the
face shape, the patients differed drastically, with the
predominance of leptoprozopic shape (64%) inside the
experimental group and mesoprozopic (68,4%) shape
inside the control group.

Within theexperimental group, significant differ-
ences in the severity of dysplasia were revealed, com-
pared to the control group(Me = 12; LQ = 8; UQ = 18)
(p <0.05). The most pronounced manifestations of CTD
were defined under combination of dolichocephalic
shape of head and leptoprozopicshape of face (Me = 33;
LQ =29; UQ = 39). Average indices for anthropometric
study of face were minimal (Me =28, LQ =19, UQ =
32), except for the physiognomic height. These differ-
ences were statistically significant (p <0,05). Correla-
tion between severity of dysplasia and age was not re-
vealed (r = 0,07; p =0,18).

Conclusion:the most significant diagnostic mark-
ers of UCTDare the following anthropometric values:
height, weight, dolichostenomelia. Dolichocephalic
shape of head orleptoprozopicshape of face are the
signs of premature aging. This signs should be diag-
nosed by any doctor during the first consultation to pre-
vent the age-related skin changes as soon as possible,
using early aesthetic prophylactic correction methods.
That would reduce the risk of complications connected
with invasive procedures, as well as the duration of the
recovery period, while maintaining a high degree of pa-
tient satisfaction.
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Abstract

At present the role of tenascin C in patients with acute myocardial infarction and type 2 diabetes mellitus has
remained unclear.

The aim of the study — construction of a model prediction of left ventricular systolic dysfunction in patients
with acute myocardial infarction and type 2 diabetes, taking into account the level of tenascin C.

Methods. The content of tenascin C was determined by the immunoassay method using a set of “Human
Tenascin-C Large (FNIII-C)” reagents (Immuno-Biological Laboratories Co. Ltd. (IBL), Takasaki-Shi, Japan ).

The results. The study showed that over time the content of tenascin C at the 10-14" day decreased in
patients with acute myocardial infarction and type 2 diabetes mellitus compared with patients with AMI without
type 2 DM. It has been established practical to elaborate a model taking into account tenascin C to predict of
development of left ventricular systolic dysfunction in patients with acute myocardial infarction and type 2 diabe-
tes mellitus. Consideration of tenascin C, creatinine, BMI and diastolic blood pressure indices in one model makes
it possible to increase the specificity to 77% in high sensitivity of 89%.

Conclusion. This suggests that diabetes may be associated with exhaustion of tenascinemia. Tenascin C are
found the prediction properties of development of left ventricular systolic dysfunction in patients with acute myo-
cardial infarction and concomitant type 2 diabetes mellitus.

Keywords: acute myocardial infarction, tenascin C, diabetes mellitus type 2, left ventricular systolic dys-
function.

Ischemic heart disease (IHD) is ranked first among
cardiovascular diseases and is the leading cause of mor-
tality worldwide and in Ukraine [3; 7]. The course and
prognosis of IHD depends on the presence of comorbid
pathology. Type 2 diabetes mellitus (type 2 DM) is a
significant factor that predisposes an unfavorable
course of coronary artery disease [2].

Currently, 347 million people are suffering from
diabetes, 90% have type 2 DM [6]. The prevalence of
diabetes mellitus in Ukraine is 1264500 individuals.
Thus, type 2 diabetes is a global problem not only in
Ukraine but also in the world [3; 6].
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Tenascin C is known to be a non-matrix protein
that plays an important role in the development of car-
diovascular diseases, namely: regulating the behavior
of cells and matrix organization in tissue remodeling;
differentiation of cardiomyocytes; angiogenesis.
Tenascin C is found in blood in pathological conditions
such as myocarditis, myocardial infarction, atheroscle-
rosis, heart aneurysm. Therefore, it can be a promising
biomarker for diagnosis of cardiovascular disease.
Tenascin C reduces cellular adhesion, regulates the ex-
pression and activity of matrix metalloproteinases, and
enhances fibrosis [4].

Scientists Yao H.C., Han QF [10] investigated the
prognostic value of tenascin C in patients with chronic
heart failure and coronary heart disease. They demon-
strated a correlation between the level of tenascin C and
left ventricular ejection fraction in patients with coro-
nary heart disease and chronic heart failure (CHF).

The study [9] analysed cases of re-hospitalization
due to deterioration of heart failure and mortality
throughout the year. The obtained results indicated that
the level of tenascin C in patients with heart failure was
higher compared to the control group. It is important to
note that the level of tenascin C in patients with class
IV CHF according to the New York Heart Association
(NYHA) classification was higher compared to patients
with NYHA Class Il CHF. The level of tenascin C neg-
atively correlated with the left ventricular ejection frac-
tion. It has been shown that elevated levels of tenascin
C are the first signs for the endpoint of re-hospitaliza-
tion and mortality.

It has been proved today that the content of tenas-
cin C increases in patients with acute myocardial in-
farction [8, 9]. However, the issue of changes in tenas-
cin C levels in type 2 diabetes in patients with acute
myocardial infarction (AMI) remains disputable.

The aim of the study is to evaluate the progres-
sion of left ventricular systolic dysfunction in patients
with acute myocardial infarction and type 2 diabetes,
taking into account tenascin C levels.

Materials and methods of the study

The study involved examination of 120 patients,
including 46 women (42.6%) and 74 men (57.4%) who
underwent inpatient treatment in myocardial infarction
unit of Kharkiv City Clinical Hospital No. 27 (clinical
center of the Department of Internal Medicine No. 2,

Clinical Immunology and Allergology of Kharkiv Na-
tional Medical University of the Ministry of Health of
Ukraine) and in the first cardiology department of the
Central Clinical Hospital “Ukrzaliznytsia”. All the pa-
tients were divided into the following groups: the main
group included 60 patients with AMI accompanied by
type 2 DM (among them 31 men, 29 women aged 45-
88); comparison group comprised 40 patients with AMI
without type 2 DM (among them 32 men, 8 women
aged 45-75). Control group involved 20 practically
healthy individuals (including 11 men and 9 women
aged 22-27).

The content of tenascin C was determined by im-
munoassay method using a set of human Tenascin-C
Large (FNIII-C) (Immuno-Biological Laboratories Co.
Ltd. (IBL), Takasaki-Shi, Japan), troponin | by immu-
noenzyme method using “Troponin I” (HEMA, Mos-
cow, Russia). The immunoassay studies were con-
ducted in the Central Research Biochemical Laboratory
at Kharkiv National Medical University.

Statistical computer processing of results was car-
ried out using Microsoft Office Excel and Statistica 6.0
software. Comparative analysis of samples was carried
out by calculation of arithmetic mean and statistical er-
ror of the mean arithmetic (M £+ m). Differences be-
tween the groups in the distribution close to normal
were estimated using Student t-test. The differences
were considered statistically significant at (p <0.05).
Pearson criterion was used in analysis of the difference
in frequencies in two independent samples.

Results and their discussion

The study showed that tenascin C level on the 1-
2" day (Table 1) was significantly higher by 34%
(p<0.05) in patients with AMI without type 2 DM as
compared to the control group. In patients with AMI
and type 2 DM the content of tenascin C was higher
than in the control group by 14.9% (p = 0.07). The level
of tenascin C on the 10-14™ day in patients with AMI
and type 2 DM was 38% lower as compared to patients
with AMI without type 2 DM (p<0.05). The content of
tenascin C on the 10-14" day in patients with AMI
without type 2 DM was 71% higher than in the control
group (p<0.05). Taking into account possible influence
of tenascin C on the system of extracellular matrix [4],
the results of the study indicate that type 2 DM is asso-
ciated with the depletion of tenascin C in patients with
AMI.

Table 1

The content of tenascin C and troponin | in patients with acute myocardial infarction with or without type
2 diabetes mellitus

Index, unit of measurement

AMI with type 2 DM
(n = 60 patients)

AMI without type 2 DM
(n =40 patients)

Control group
(n = 20 patients)

M+m
Tn C on the 1-2" day, ng/ml 18.64+1.28 20.12+1.48* 14.93+£0.97
Tn C on the 10-14'" day, ng/ml 15.90+1.34# 25.67+1.92* 14.93+0.97
Troponin I, ng/ml 2.75+0.79 3.95+0.66 0.19+0.68

Note: n is the number of examined patients; M + m is the arithmetic mean + standard deviation; Tn C is tenascin
C, *—p <0.05 in comparison of patients with the control group; # — p < 0.05 in comparison of patients with AMI
depending on the presence or absence of type 2 DM.
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The study showed a correlation between tenascin
C and troponin |. Patients with AMI and type 2 DM
were found to have a negative correlation between
tenascin C and troponin I (r = -0.26; p <0.05), in con-
trast, patients with AMI without type 2 DM were shown
to have a direct relationship (r = 0.28; p<0.05). That is,
in the absence of metabolic disturbances in the form of
type 2 DM in AMI, an increase in tenascinemia in re-
sponse to hypertroponininemia, taking into account
positive effects on the intercellular matrix, may indicate
adaptive responses. In contrast to the comparison group
in patients with type 2 DM, the reciprocal nature of as-
sociations indicates an exhaustion of the effects of
tenascinemia. The results of the study do not contradict

the literary data. According to literary sources [8; 9],
the development of AMI is associated with an increase
in tenascin C level.

According to the design of the study, we have pro-
vided a possibility of using tenascin C as a predictor of
the development of left ventricular systolic dysfunction
in patients with AMI and type 2 DM. ROC-curve
showed prognostic properties of tenascin C regarding
the development of left ventricular myocardial systolic
dysfunction in patients with AMI and type 2 DM at its
level <15 ng / ml, taking into account sensitivity (72%)
and specificity (66%) (Figure 1). Tenascin C content is
an independent variable, binary variable is a dependent
variable, which is “1” in EF <40% and “0” in EF>40%.
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Figure 1. Prognostic value of tenascin C in patients with acute myocardial infarction and type 2 diabetes
mellitus in the development of left ventricular myocardial systolic dysfunction.
Note: whole x — specificity, in%; whole y — sensitivity, in%.

Conclusions

1. The study showed an inverse relationship be-
tween tenascin C and troponin | in patients with acute
myocardial infarction and type 2 diabetes mellitus, in-
dicating the exhaustion of the effects of tenascinemia.

2. A combination in the model of prediction of the
left ventricular systolic dysfunction after acute myocar-
dial infarction of tenascin C concentration, diastolic
blood pressure, body mass index; creatinine allowed to
obtain specificity up to 78% in high-sensitivity condi-
tions (89%).
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Abstract

In this article, we give a brief review of the literature on the use of the method of mathematical modeling of
stress-strain state and finite-element analysis during dental implantation. Based on the analysis, it was concluded
that the application of this method in practice will make the implantation process and further prosthetics more
reliable and predictable, especially in atypical clinical situations.

Keywords: implantation, mathematical modeling, stress-strain state, finite element analysis.

The biomechanical aspects of planning implanta-
tion and the functioning of intraosseous implants have
not been adequately studied. This is due to the difficulty
in measuring in vivo stresses in bone tissue when load-
ing both the teeth and implants. Gnathodynamometric,
strain-gauge,  frequency-resonance  measurements
(RFA) give arelative and local view of the stress-strain
state (VAT) in bone tissue with implant loads.

The most informative and promising experimental
method for studying jaw biomechanics is three-dimen-
sional mathematical modeling of the stress-strain state
in various clinical situations during implantation [1,
p.11; 2, p.103].

Work in this direction is based on mathematical
models and calculations of different levels of complex-
ity and compliance with clinical conditions give con-
flicting results on the magnitude and nature of stress in
bone tissue [3, p.34; 4, p. 58; 5, p. 47].) In this case, it
is rare in an identical model to compare the biomechan-
ical parameters with the load of the intact dentition and
in the presence of implants [6, p. 106]

Three-dimensional mathematical modeling of the
stress-strain state of bone tissue around the implants is
an informative tool for biomechanical planning of the
number, size of implants, features of the surgical stage

and prosthetics based on the established values of max-
imum stresses (nomograms) depending on the volume
of bone tissue (according to computed tomography)
and the size of the implants [7, p.29].

In their work [8 ,p.34], data from the results of
three-dimensional mathematical modeling of the state
of the cortical bone around the dental implants in dif-
ferent parts of the dentition are cited. At the same time,
the study demonstrated the possibilities of modern
three-dimensional modeling of VAT in implantology
using the example of implant biomechanics in different
parts of the jaw in standard conditions. The authors
came to the conclusion about the possibility of individ-
ual changes in jaw parameters and places of planned
implant placement for predicting maximum stresses in
bone tissue.

The majority of authors [9, p. 28; 10.20p; 11, p.
177] believe that the most informative and promising
experimental method for studying biomechanics in
dentistry and implantology is three-dimensional math-
ematical modeling of stress-strain state under various
atypical clinical conditions.

The studies carried out in this direction on the cre-
ation of a mathematical model of stress-strain state did
not always take into account the level of complexity of
implantation in a particular clinical situation. This is
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likely and explains the contradictory results of the main
characteristics of the stresses surrounding the implant
of bone tissue [12, 22 p.; 13, p. 307; 14, p. 127.]

In the opinion of [15, 197p.], experimental mathe-
matical calculations of the stress-strain state in teeth,
bone tissues and prosthetic structures should be carried
out under the conditions of a single jaw model in con-
nection with a significant effect on the magnitude of
stresses in a separately researched area, the extent of
their spread to other departments jaws. A mathematical
model built on the basis of the individual characteristics
of a particular patient makes it possible to simulate var-
ious situations and obtain data for subsequent analysis.
At the same time, analysis of stress distribution in the
finite element model for various types of load makes it
possible to determine the optimal design of the dental
intraosseous implant, the location of the supporting el-
ements of the implant, the necessity of fixing them [16,
p. 1412].

The effect of dental prostheses on the supporting
implants and the alveolar ridge, determined using a
mathematically finite element model, allow optimizing
the process of selecting the type of implantation sys-
tems, which in turn will improve the patient's quality of
life [17, p. 112; 18, p. 96].

A number of authors suggest using the method of
mathematical modeling to assess the possibility of us-
ing teeth as a support, depending on the degree of their
tilt. The use of this technique makes it possible to esti-
mate the possibility of using teeth that incline under the
support of non-removable structures on the basis of nu-
meric indices [19, p.63].

At present, the search for the optimal implant de-
sign is carried out primarily in an analytical way. For
this, computer programs of two- and three-dimensional
mathematical modeling are used [20, p.20; 21.27p.; 22,
335p.]. Such studies, taking into account the biome-
chanical characteristics of the bone, implant and pros-
thetic design, enable you to play different situations and
obtain data for comparing stress levels, compression
and adhesion forces inside and around the implant [23,
p.34; 24, p. 50]

Using the finite elements method (FEM), it is pos-
sible to determine the problem areas of jaw sites with
dental implants, characterized by a high concentration
of stresses, which are expedient for use in temporary
and permanent prosthetics. It is very important to deter-
mine the critical (permissible) loads on the newly cre-
ated design [25, p.7].

The mathematical model of "removable prosthesis
- implant-bone" with variable parameters of bone size
and density has been developed, which allows studying
the biomechanical bases of interaction of the mandibu-
lar bone structure with complete removable prostheses
of various designs and fixing them with dental in-
traosseous implants [26, 45p].

In the opinion of [27, p. 49], mathematical model-
ing and finite element analysis are the most promising
and affordable for solving the problems of the biome-
chanical substantiation of the construction of plate
prostheses that overlap intraosseous implants.

An individual approach that ensures biomechanical

compatibility of the implant system and bone, an in-
crease in the reliability of fixation and the durable func-
tioning of the prosthesis cannot be carried out without
revealing the patterns of the stress-strain state of the tis-
sues surrounding the dental implant and the elements of
the removable prosthesis, a safe load level for bone re-
modulation [28, 270p.; 29 p.49 ].

In studies on the evaluation of bone stress in im-
plant placement, the simplest models are found that
simplify the bone to some cylindrical pocket framing
the tooth [30, p. 32] sections of bone and crown in the
form of a cube [31, p.37]), and models that take into
account the real geometry of the jaw [32. p. 102].

Including the analysis of the stressed-deformed
state of the human jaw in the Minics program. The un-
doubted advantage of this program is the ability to dis-
cretely specify the modulus of elasticity of tissues de-
pending on the characteristics of images of computed
tomography, which allows to take into account the po-
rous structure of the spongy bone and the Young's mod-
ulus variation depending on the density [30, p.32]

The method of mathematical modeling of the
stress-strain state with finite elements [3, p.34] was
used to study the mechanism of the orthodontic move-
ment of the teeth. The authors found that the orthodon-
tic movement of the teeth is achieved by modeling the
processes of the alveolar bone, which are caused by
changes in the distribution of stress (deformation) in the
periodontitis of the teeth during orthodontic treatment.

On the three-dimensional mathematical model the
stress-deformed state of the system "dental implant -
bone tissue of the jaw" was studied by the finite element
analysis for various sizes of the intraosseous part of the
implant. At the same time, data were obtained on the
patterns of stress distribution in the dental implant sys-
tem-the jaw bone [33, 24p.].

Using three-dimensional mathematical modeling
(FEM) [7, 157p.] calculated the level of functional
stresses in cortical and spongy bone tissue around the
intraosseous implant with different volumes and thick-
nesses in the neck area of the implant. Comparison of
the maximum stresses with the limits of bone strength,
biomechanics, the indications for bone implantation in
the implant zone are substantiated.

In his work [34, p.148] we considered a mathemat-
ical model for assessing the effect of implants on bone
tissue by the finite element method and applying math-
ematical modeling in dental implantology. It was con-
cluded that due to the use of such methods, dental im-
plantology and prosthetics achieve high accuracy in the
installation and choice of the prosthesis design and help
to establish the chosen structures knowingly correctly.

With the help of mathematical modeling and finite
element analysis [35, 27p.] he theoretically substanti-
ated the possibility of using temporary non-removable
dentures with support for temporary implants.

As a result of scientific research, the stress-strain
state (VAT), strength and rigidity of the temporal de-
sign of the dental prosthesis on the temporary dental
implant "MINI" was made.

Of particular interest is the work on the study of
the stress-strain state of bone tissue around the in-
traosseous part of cylindrical implants using a two-
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bearing bridge structure at different load angles [36,
p.3; 37, p. 85]. According to the authors, the study of
the impact of the intra-osseous part of the implant on
the cortical layer of bone tissue with its various geo-
metric parameters and angles of transfer of the load is
necessary for developing practical recommendations
for planning treatment with dental implants.

In the conditions of three-dimensional mathemat-
ical modeling [9, 28p.] Received the characteristics of
VAT in the transdental implant of titanium nickelide
with the effect of tooth molding and the underlying
bone tissue under vertical and horizontal load, stress
concentration zones in the tooth-alveolar complex and
implant were determined.

According to [38, p.14], the influence of biome-
chanical factors revealed during mathematical model-
ing of the stressed-deformed state of ceramic crowns is
confirmed by unsatisfactory remote clinical results of
crown functioning in the absence of disianiserization of
patients and under unfavorable conditions of their load.

In the opinion of several authors, the three-dimen-
sional mathematical modeling of the stress-strain state
in bone tissue around dental implants, including taking
into account individual biomechanical characteristics
from computed tomography, improves the accuracy of
predicting implantation efficiency and justifies the op-
timal plan for implant treatment [39, 148p .; 40, p.140;
41, p.85]

Particular attention should be paid to the recent
publications on the qualitative and quantitative assess-
ment of the mechanism of the osseointegration process
in the tissue-engineering "implant-bone" system from
the standpoint of systemic biology and biological cy-
bernetics [42, p.18]).

Thus, a brief review of available literature shows
that in recent years, more and more attention of re-
searchers has been attracted by the method of mathe-
matical modeling when introducing new implantation
systems into practice. The finite element analysis of the
stress-strain state in the implant itself, in the surround-
ing bone tissues, as well as in the place of abutment
connection with the implant reveals high stress zones
or comparable to the destruction threshold of structural
materials and bone. At the same time, we did not find a
publication with examples of individual scheduling of
implant system selection and appropriate suprastruc-
tures, as well as implantation methods based on situa-
tional mathematical modeling.
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Abstract

The article deals with the structural and mechanical properties of sodium alginate gel bases. It has been es-
tablished that the bases of sodium alginate at a concentration of 0.5 % and 1 % are less stable when exposed to
stress, compared with the basies of sodium alginate at concentrations of 1.5 % and 2 %. Optimum performance of
mechanical stability has sodium alginate gel base at a concentration of 2 %, which makes further good spreadability
of the semisolid dosage form, and its ability to extrusion.

AHHOTaLUA

B cratpe PACCMOTPCHBI CTPYKTYPHO-MCXaHUYCCKUC CBOMCTBA I'eJICBBIX OCHOB aJbIrHHATA HaTpu:. YcraHoB-
JICHO, YTO OCHOBBI allbTUHATA HaTpus B KoHIeHTpanuu 0,5 % u 1 % MeHbIe cTaOMIbHEI IPH BO3ICHCTBIH HATPY-
30K B CPaBHEHUM C OCHOBaMU ajibT'MHATa HaTpus B KoHUeHTpauuu 1,5 % u 2 %. OnTuMaibHbIMHU HOKa3aTeNIMU
MEXaHUYECKOH CTaOMILHOCTH MMEET rejieBasi OCHOBA ajbIMHATA HATpusA B KOHHCHTPpALIUHU 2 %, qTOo 06YCJ'IOBJ'II/I—
BaeT B JaJIbHEHIIIEM XOpoIllee Ka4eCcTBO HaMa3bIBaHUS TOTOBON MSTKOW JIEKAPCTBEHHON ()OPMBI, a TAKXKe €€ CIIO-

COOHOCTb K DKCTPY3HH.

Keywords: sodium alginate, rheology, structural viscosity, shear stress, mechanical stability
KJ'I]O‘[CB])IB CJIOBa: aJIbTUHAT HATpHd, pEOJIOTrUs, CTPYKTYpHas BA3KOCTb, HAIIPSAKCHUC CABUTAa, MEXaHUYC-

CKas cTa0WIBLHOCTD

BBenenne. B xoMIIeKCHOM TTOIX0/1€ K TIpooOIeme
MECTHOTO JICYCHHS PaH M 0KOTOB OIHO W3 TJIABHBIX
MECT OTBOJHUTCS JICUCHUIO C UCTIONB30BAHUEM MITKHX
nekapcTBeHHBIX (hopM. [IpoTekaHue paHEBOrO IIPO-
1ecca MpeicTaBiIsieT coO0 CIOXKHBIM KOMIUIEKC 3a-
LIUTHBIX PEAKLUI OpraHu3Ma, pa3BUTHE KOTOPBIX IIPO-
HNCXOJUT KaK OTBETHAA PCAKIMA HAa MMOBPCKACHUEC TKaA-
HeH. 3aIlnTHBIE PEaKIUH OPraHW3Ma IPOSBISIOTCS B
BHUJIE€ NECTPYKTUBHBIX U PEMEHEPATOPHBIX ITPOLECCOB B
o0;acTé paHbl U OOUIMX PEaKTHUBHBIX M3MEHEHHH CO
CTOPOHBI OpraHu3ma. B paHeBoM mpolecce NpUHU-
MaloT y4yacTHE OJHU U T€ K€ KIETOYHBIE 3JIEMEHTHI,
ONpEEISIONIME CXOXKECTh TUHAMUKUA PAHEBOIO IPO-
necca (BOCHAJICHUE, TPOLECC TPAHYISIIUN TKAHH |
snurenm3anys). Tepanus onpenensercs Gpa3oi U Ty-
OMHOW mMopakeHUs,, HO HEOOXOAUMO MPUHUMATH BO
BHHMAaHHE U 0COOEHHOCTH TEYEHUS KOHKPETHOTO paHC-
BOTO Tporecca. JTO CleAyeT yIUTHIBaTh IPH pas3pa-
0OTKE TEXHOJOTHH TMOJIYUYCHUA JICKAPCTBCHHOTO IIPEC-
rapara, UCII0Jb3YEMBIX B pas3IMYHbIX o0JacTax Meau-
111705138

AHanu3 MeIUKO-COIMAIBHON MPOOJIeMBI JeKap-
CTBCHHOW TOJMIIPOrMa3WK YKa3bIBacT Ha IIEIECO00-

Pa3sHOCTh YIIyOJCHUS TEOPETHYECKUX W 3MIHMpHUE-
CKMX 3HaHHMH B 00JacTH pa3pabOTKM JIEKAPCTBEHHBIX
CPE/ICTB NPUPOJHOTO MPOUCXOKACHHS, 00IaJaroNnmux
COYETaHHBIM (papMaKOJIOTMIECKUM AEHCTBUEM 3a CUET
COZIepIKaHUsT KOMIUIEKCa OMOJIOTUYECKH aKTUBHBIX Be-
mecTB (BAB). AkTyanbHBIM IpeACTaBIISAETCS IPOBEE-
HHE HCCIEJOBAaHUN II0 CO3JaHUI0 JIEKAPCTBEHHBIX
CPEICTB Ha OCHOBE JHMOMDHUIBHBIX (pakuuii pacTu-
TENBHOTO ChIPhS, COYETAIONIMX [TPOTHBOBOCTIAIUTENb-
HOE€ ¥ aHTHOKCHJIaHTHOE JeiicTBHE ¢ OakTepro- 1 QyH-
THCTaTUYECKOH aKTHBHOCTBIO.

[TosTOMy OIHMM W3 NEPBOOYEPEIHBIX 3aJaHUH
(apMalneBTHYEeCKON OTpaciy sBISETCsS pa3paboTka U
BHEJ[PEHHE B IPOU3BOJICTBO HOBBIX OTEUECTBEHHBIX
TIpenaparoB JyIs JIEYEHUsI paH, YTO TO3BOJIUT IIOBBICUTH
3¢ PEKTUBHOCTH TEPAIMU MTOPAKEHHBIX TKaHEH U cTa-
HET CJICAYIOIIUM I[IaroM Ha MyTH K PELIeHHIO Hpo-
0JIeMbl MMIIOPTO3aMELICHHsI Ul POU3BOJICTBA MSIT-
KHX JIEKQpCTBEHHBIX (hopM [5].

ITpu pa3paboTke cocraBa mnpenapara s IpHMe-
HECHHUS Ha BTOPOH CTAaIWM PAHEBOTO HEOOXOIUMO yUH-
TBIBAaTh TPEOOBAHUS MIPEABSIBIAEMbIC K MATKIM JIEKap-
cTBeHHBIM (opmam. HeoOxoxnumo paspaboraTth Takoit
COCTaB, KOTOPBIi coueTal Obl B cebe Bce He0OX0AnMBble
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(aktopsl, obecreunBaroIe KOMQPOPTHHIE YCIOBHUS
JUISL TIOPAKEHHBIX TKAaHEH B paHe. DTOr0 MOXKHO J10-
CTHYb IYTEM PAI[HOHAIBHOTO I10100pa BCIIOMOTaTelb-
HBIX BelecTB B coctaBe MJID.

Peonornueckue mokazaTelny CIyXaT KPUTEPHEM
OLICHKH Ka4eCTBa Ielied Kak MpH MIPOU3BOICTBE, TaK H
B Iporecce ux xpanenus [1, 10].

VYuuteiBass Bce TpeOOBaHMS K HOAOOpPY JieKap-
CTBEHHOTO PAaCTHTEIILHOTO CHIPBs, @ TaKXkKe MpeIblay-
IIEro OTbITa UCIIOIb30BAHMUS U aHAIM3A JINTEPATYPHBIX
JIAHHBIX, B COCTaB KOJUIAr€H-aJIbTUHATHOTO Telist ObLI
BBEJICH JTUIOMMIBHBII SKCTPAKT XMEJIs.

OCHOBHBIMH OHMOJIOTHYCCKH aKTUBHBIMH BeIIle-
CTBaMH, OOYCIIOBIHMBAIOMIMMH (HapMaKOJIOTHIECKYTO
AKTHBHOCTbH IIHIIEK XMEJS, SBISIOTCSA TOPEYH U MOJH-
(heHOTBHBIE COeTMHECHMS, a TAKOKE F(PUPHOE MACIO. DTO
Hanbosee BaXKHBIC COCIUHEHHS XMEJNs, OHH HMEIOT
oco0oe 3HaueHNe B (hapManeBTHIECKOM IIPOU3BOJICTBE
U B HAY4YHO-IIpakTHYecKod Meaunuue. [Iumku xmens
conepxar 0,2—1,8% sduproro macna, 2—5% mnomude-
HOJIHBIX CO€IUHEHHH U 0T 5 10 26% ropeueit.

@deHoNbHBIE COSNUHEHHS LIMIIeK XMEJs IMpe.-
cTaBjeHbl ()IaBOHOWIAMH, aHTOLMAHWAMHAMU, Karte-
XMHaMH ¥ (PEHOIKAPOOHOBBIMH KHCIIOTaMH.

@DnaBoHOUIB! XMENS OTHOCATCS K Pa3HBIM XHMHU-
YECKHUM TpyIaM — (iaBoHaM, n30(1aBoHaM, (GraBo-
HomamM, (haBaHomaMm, (hTaBaHOHAM, XaJKOHAM, aHTO-
[IMaHUITHAM.

B mmmrkax xmenst HaliIeHbI TaKKe XOJIMH, aclia-
parvH, TPUTEPIICHOBbIE COEANHEHUs (TOMAHOH U TH-
pokcuronanoH), Butamunsl (pytuH, C, E, B1, B3, B6,
H u PP). JlekapcTBeHHBIE CpPeCTBA U3 IIHIIEK XMEJI
00J1a/1al0T Pa3HOCTOPOHHUMH (hapMaKOJIOTHUECKHMHU
CBOIMCTBAMHM — YCHOKAWBAIOUINM, 00€300JIMBAIOIINM,
CHOTBOPHBIM, ITPOTHBOBOCHIANIUTEIbHBIM. OCHOBHBIMHU
BEILIECTBAMH, OOYCJIOBIMBAIONIMMH OHOJIOTHYECKYTO
AKTHBHOCTH HIMIIEK XMEJIs, SBJIAIOTCS Topeud u de-
HOJIbHBIE COEAMHEHNS, a TaKkXkKe 3(pHUpHOE MACIIO.

Copneprxamuiicss B JIMCThSIX XMeNd KaHHaOMIHOI
o0JiaiaeT ceJaTUBHBIMHU, 00€300IMBAIOIINMH, CIIa3MO-
JUTHYECKUMHU M TPOTHBOCYIOPOXKHBIMU CBOHCTBaMH.
D¢upHbBIE IKCTPAKTHI JIMCTHEB M IIUILIEK XMEJS IPOSIB-
JSIFOT OAKTEPULMAHYIO U GYHTUILMIHYIO aKTUBHOCTh B
OTHOIIEHHH MUKPOOPTaHU3MOB, CIIOCOOHBIX BBI3BIBATH
3a00JIeBaHNs y YETIOBEKa.

JlexapcTBeHHBIE CpENCTBA M3 XMEJNs YCIIEIIHO
NPUMEHSIOT B KJIMHHYECKOH MEIUIIMHCKOW NpaKTHKe
Onarogapst UX YCIIOKOUTEIbHBIM M OO0JICYTOJISIOIINM
cBoiictBam. [IpoTHBOBOCTIANUTENBHEIE, 00€300IMBAIO-
mue, 6aKTepHIUAHbIE U aHTHAIIEPTUUECKHIE CBOMCTBA
TaJICHOBBIX IPENapaToB XMellsl 00yCIOBINBAIOT UX Te-
parneBTH4YecKyl0 3(QQPEeKTUBHOCTE HpH 3a00JIEeBaHHUAX
KOXKH M CJIM3UCTBIX O00OJOYEK, COMPOBOMKTAOIIMXCS
BOCHAJIUTENHBIMA TTOPKEHUSIMH, AJIEPTHYECKUMH
MPOSIBICHUSIMU, 3ynoM. OCOOCHHO XOPOIIHE PE3YIib-
TaThl JICYCHUS] OTMEYEHBI TP AJIEPTUUECKUX U MPO-
(heccHoHaNbHBIX JepMaTUTaX, TUCTPOPHUIECKUX IIPO-
1eccax B CIM3UCTHIX 000JI0UKaX M KOKHBIX MOKPOBAX.
HapyxHO HacTOl couBeTHi XMeNsl MCHOIb3YIOT IS
KOMITPECCOB TIpH yIInbax, MHOUIbTPAaTax, UM IPOMBI-
BAalOT PaHbl, S3BbI, JAEJAIOT BaHHBI IPU PEBMATU3ME U
nozgarpe. [TopomIok u3 munek XMens NPUMEHSIOT Kak

obe30onmBaromee cpeacTro. CIuTaIoT, 9To OJIaromnpu-
ATHOE IEHCTBHE MPENapaToB XMENs Ha KOXKY 00yCIIOB-
JIMBAETCS MPUCYTCTBHEM BEIIECTB C 3CTPOTECHHOH ak-
THUBHOCTBIO.

Heas padoTsl. PazpabotaTs cocTaB, KOTOPHIH OT-
BEYAET BCEM TPEOOBAHMAM, MPEIBIBISIEMBIM K MpETa-
paTaM, UCIONb3YeMbIM Ha BTOPOH CTaJuM PaHEBOIrO
nporecca. Beectu B coctaB 2,5% anpruHara HaTpus
KOJJIareH M JIEKapCTBEHHOE PACTUTENBHOE CHIPhE B
Buzie nunoduibHOro sKcTpakra xmens. IlomoGparts
KOHLIEHTPALMIO KOJIJIareHa; MoA00paTh pacTBOPHUTEIH
JUTSL TATTO(UITEHOTO 9KCTPAaKTa XMEJIs.

MarepuaJjbl 1 METOABI

[Monmydyennsie panee pe3ynbTaThl [9] mokazamw,
YTO MO0 CBOUM CTPYKTYPHO-MEXaHHUYECKHM I1apaMeT-
paM resueBasi OCHOBA albI'MHATa HATPUS SIBISIETCS TIPH-
eMJIEMOM /IS CO3/IaHNs MATKHX JICKAPCTBEHHBIX (hOpM
Hapy>XHOTO IPHUMEHEHHSL.

Panee sKCIEpUMEHTaJIbHO OBUIO YCTAHOBJICHO,
YTO OCHOBBI aJIbTMHATa-HATPpUs B KoHUEHTparwu 0,5 %
u 1 % MeHee CTaOMJIBHBI TIPH MIPUIIOKEHUU HArpy3K{
II0 CPAaBHEHHIO C OCHOBAMH ajibTMHATa HATPUsA B KOH-
uentpauuu 1,5 % u 2 %. OnTuManbHBIMH TOKa3aTe-
JISIMHA MEXaHUYECKOH cTabmIbHOCTH 00saiacT reneBas
OCHOBA aJIbTUHATa HATPHs B KOHIEHTpauun 2 % u 6o-
jee, 4T0 O0O0yCIaBIMBAaeT B AAIbHEHIIEM XOPOIIYIO
HaMa3blBa€MOCTh TOTOBOW MSATKOH JIeKapCTBEHHOM
(OpMBEI, a TaKXe ee CIOCOOHOCTh K SKCTPY3HUH.

C TEeXHOJIOTHYECKOM TOYKH 3pEHHS ajblHHAT
HaTpHS SIBIIICTCS MPEKPACHOM OCHOBOW IS CO3MaHUS
MHOTOKOMITOHEHTHBIX THIPOTENEBbIX KOMIIO3HIUH.
Bwmecte ¢ npyrumu 6uononumMepamu (B Ka4ecTBEe Mat-
putsl - «aeno» aist JIIT) mo3BosuT JOCTHYL CHHEpre-
THYeCKOro 3(G(deKTa U JONOJHUTEIBHOrO JieueOHOTro
JEHCTBUS 3a CUET MOBHIMIECHUS OMOIOTHUECKOH aKTHB-
HOCTH.

Pa3paboTKy ONTHMaJBHOTO COCTaBa IPOBOIMIH
ITyTeM M3MEHEHUS MPOLEHTHOTO COJepKaHWs MHIpe-
JVEHTOB B KOJIMYECTBEHHOM COOTHOIICHHHU. Y IIONY-
YEeHHBIX Telied McciienoBasach OQHOPOIHOCTh, KOHCH-
CTEHIIUS U HaMa3bIBa€MOCTb [2].

Jist okcnepyMeHTa OBbLIO NPHUIOTOBJIEHO IISATh
OIIBITHBIX 00PA3I0B C pa3JIMuHON KOHILIEHTpAI[HEH KOJI-
nareHa B 2,5 % rene ansruHaTa HaTpus. PacTBOpsI ro-
TOBWJIM TI0 CIIEAYIOIIEH METOANKE: B MEPHBIE CTaKaHbI
C TPHUTOTOBJIEHHBIM 2,5% pacTBOPOM aibIMHATa
HATpUs OBUTH JOOABICHBI ¢ TOMOIIBIO etk 0,25 %,
0,5 %, 0,75 % u 1,25 % xosiarena. 3aTem nepemenu-
BaJlM C MOMOILBIO TUXOXOJHOW Memanku 10 MUHYT u
BbIIep)KUBaIN 24 vaca. Takue KOHIICHTpaIUu OBLTH
BBIOpAHbI MCXOJS M3 aHAJIM3a JAAHHBIX JIMTEPATYPHBIX
UCTOYHMKOB. Benymumu ¢apmakonoramu Obl10 ycTa-
HOBJICHO, YTO ONITUMAJIBHBIHN 2 PEeKT KoJuTareHa B KOM-
MO3UIUAX OTMe4aeTcs: nmpu kounentpanuu 0,2-0,5 %.
IIpu ero coxepxanun menee 0,2 % sddexr ymepeH-
HBI{, a IpH KOHIeHTpanuu 6oxee 1,5 % moxer n3me-
HATBCS penbed KOXKH 3a cueT M30BITOYHOr0 00pa3oBa-
HUS COeTMHUTEIBHOM TKaHH.

Ha ceronusiHuii 1eHs B CIpaBOYHOI IUTEpaType
ecTb MH(GOPMAIYS O JBaALATH BOCBMH THIAX KOJUIA-
reHa, KOJUpyIoIuMucs Oojiee YeM COpoKa I'eHaMu.
Pa3znuuue B THnax KoJIareHa 3aKiII04aeTcsl B aMUHO-
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KHCIJIOTHOH TOCIIEI0BATEIbHOCTH M B CTEHECHU MOIH-
¢uxammu. Konmaren 6epekeT TKaH!H OT MEXaHUIECKUX
MOBpEeXICHNN. BrimomHenne sTod (QyHKIMH cTaHO-
BUTCS BO3MOXHBIM TIPH IOMOIIM NPOYHON Tpexmep-
HOM BOJIOKOHHOW ceTKU. Tak)ke KoJjareH NpUHUMaeT
y4acTHE BO B3aUMOACHCTBIH MEXIY TKAHAMH H MEXIY
kietkamu. Paboras B cuHepruu c ¢ubpormiactamy,
KOJUIareH aKTHBU3UPYET KUZHENESSATENbHOCTh SIUIep-
MHCa, BOCCTaHABIMBAET KOXKY, CIOCOOCTBYET IOJDK-
HOMY YBJI2XHEHHIO KOXKH.

[To BHemHEMY BHIY pacTBOPHI MOXKHO OITHCAThH
Kak JIOCTaTOYHO T'yCThIe, po3pauHble renu. Mexons u3
3TOT0, OBUIO MPOBEJCHO N3yYCHNUE CTPYKTYPHON U KH-
HEMaTHIECKOW BS3KOCTH, TaK Kak OT 3TOTO 3HAYH-
TENBHO 3aBHUCST CTPYKTYPHO-MEXaHWIECKHE CBOHCTBA
MSTKOH JIEeKapCTBEHHOH (pOPMEI B BUAE TEIA.

OmnpeneneHne CTPYKTYPHON BSI3KOCTH TIPOBOIHIIH
C TIOMOIIBIO POTAIMOHHOTO BHCKO3mMeTpa «Rheolab
QC», ¢upmbl Anton Paar (ABcTpis) ¢ KOaKCHKab-
HbeiMH tuHApamMu C-CC27/SS npu KOMHATHOH TeM-
neparype 20-250. HaBecky rens okono 17,0 (£0,5) r
MOMeIalli B eMKOCTb BHEIIHEr0 HEHNOABHXKHOTO IIHU-
muHapa. C IOMOIIBIO TEPMOCTATa YCTaHABIUBAIM He-
o0xomuMyro TeMIeparypy ucciemoBaHus. Ilocne
3TOTO C ITOMOIIBIO IIPOrPAMMHOTO 00ECIIEUCHHUS yCTa-
HaBJIMBAJIH HEOOXOIWMBIC YCIOBHS OMbBITA (IPagHEHT
CKOpOCTH Ae(hOpMAIHH, KOJTMYECTBO TOYEK HCCIIE10Ba-
HUS Ha KPUBOHM TedeHHs oOpaslia W IPOJOKHTENb-
HOCTBh M3MEpPEHNs Ha KaXkIoW Touke KpuBoi). Bee mo-
Ka3aTeJM aBTOMAaTHYECKHU BBIBOJSTCS Ha TUCILICH Mpu-
6opa.

UccnenoBanne BSA3KOCTHBIX CBOKMCTB JAae€T BO3-
MOJKHOCTh OLICHUTh THUKCOTPOITHOCTH CHCTEM, pac-
CMOTPETh XapakTep MeTelb 'HCTepe3nca B CIydae HX
NPOSIBIICHUSI B CHCTEMax IpH Ae(OpMarMOHHBIX
Harpyskax ¥ B IIEJIOM IIPOBECTH aHAJIN3 0COOEHHOCTEH
BSA3KOTO TEUEHMS M3yYaeMBIX MOJIMMEPHBIX KOMIIO3H-
LY.

Pe3yabTaTsl H 00CyKIeHUS

AHanusupys JaHHbIE PUCYHKa 1, Bce ucciemye-
MbI€ 00pa3lbl MIMEIOT HEHBIOTOHOBCKHUIT THIT TEUCHHS,
YTO JJaeT BO3MOYKHOCTh XapaKTepU30BATh UX KaK CH-
CTEMBI C IUIACTUYHO-BI3KUMHU CBOICTBaMHU.

Hcxons U3 TEXHOJIOTMYECKUX TOKa3aTeNel MATh
HCCIIeAyeMBIX 00pa3ioB, OBUIO BBISBICHO, UTO IPH JI0-
0aBJIEHUH PA3IUYHOTO KOJMYECTBA KOJUIAr€Ha K Tei0
alpruHaTa HaTpus 2,5 %, BA3KOCTh N3MEHACTCS HEPaB-
HoMmepHo. Tak, npu no6asieHnn komwtarexa ot 0,25 %
10 1 %, BA3KOCTh yBEIHINBACTCS, BMECTE C ITHM IPH
mqobaBiaeHur KoyiareHa Oojee 1 %, BA3KOCTH rels
HAuMHAET YMEHBIIATHCS U JOCTUTAET TOTO JKE€ YPOBHS,
4yT0 U n1pH gobasneHuu 0,75 % xosutarena. M3yuus me-
XaHHU3M 00pa30BaHUS CTPYKTYPbI MOJIEKYJIbI KOJUIar€H-
QIBTUHAT HATPUs, IPUIILTH K BBIBOLY, UTO 1I00aBJICHUE
KoJutareHa B pactBop 6oinee 0,75 % siBiseTcs Heneme-
coo0pazHbIM. JlocTaTOUHOI BA3KOCTH T'ellb JOCTHUIAeT
npu KoHueHTpauuu kosutareHa 0,25 %. OTa KoHIEH-
Tpaiyst ¥ ObUTa BBIOpaHa pH pa3padoTKe cocTaBa reisl.
Takum oOpazoMm A JaNbHEWIIEro MPUTOTOBICHUS
KOJUIareH-aJbI'MHATHOrO Iejlsl BBOAUM B 2,5% pacTBOp
aneruHata Hatpus 0,25% kosutareHa.
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Puc. 1. Kpusvie 3a6ucumocmu kacamenbHO20 HANPAICEHUs cO8U2A OM epAOUEeHMA CKOPOCmu depopmayuu

JlaNnbpHEHIIIMM 3TanoM HWCCIICIOBaHWHA OBIJIO BBe-
JICHHE B TEIICBYIO CTPYKTYPY JTUMOPUIEHOTO SKCTPAKTa
XMEJI.

BaxxHBIM MoKazareseM B OIICHKE KavyecTBa MOJTy-
YEHHBIX JUCIIEPCHBIX CHCTEM, SBIISICTCS CTAOMILHOCTD
[3, 4]. CornacHo coBpeMeHHBIM TPEOOBaHUSAM, Ma3H H

rejid, cojAepXalllie MacisSHbIM pPacTUTENbHBIA 3KC-
TPaKT HE JOJKHBI U3MEHSTh KOHCUCTEHIIHIO U paccia-
MBaThCA B Mpollecce XpaHeHUs. B cBs3u ¢ atum aiis
MacCIITHOTO PACTUTEIBHOTO 3KCTPaKTa HEOOXOIMMO
MIpeaBapUTENHHO MO100paTh pAaCTBOPUTEIH IIPH BBEAC-
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HHE ero B rupoGHIIbHYIO IeJeBYI0 OCHOBY, BBUY He-
PAacTBOPUMOCTH BELIECTB JUIODMIBHOTO XapaKkTepa B
ruIpoUITBHON cpene.

IToxbop pacTBOPUTEIIS IPOBOIHIICS OMBITHBIM ITY-
TE€M, C OAIbHEHIINM IPOBEACHUEM MHKPOCKOIIHYEC-
CKOTO aHaJIn3a 00pa3IoB.
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Puc. 2. Kpusvle 3a6ucumocmu kacamenbHO20 HANPAICEHUs cO8U2A OM epAOUeHMAa CKOpoCmu depopmayuu

B kauecTBe pacTBOopHTENeil ObLIN BEIOPAHBI: TIPO-
MWJICHTTINKONb, OJMBKOBOE MAacio, H3ONPOIHIOBBII
CIHPT, MIMIEPHH, IuMeTuiIcyabdokenn, [150-400.

Jis mpoBeneHus] MHUKPOCKOIMYECKOro aHaln3a
CMEUIMBAIOT JIMIMIOPUIIBHBIA IKCTPAKTa XMEJsS U Kax-
Bl U3 pacTBOpHTeNeil B cooTHomeHWu 1:1, mome-
IAI0T C TIOMOIIBIO MUMETKH 2-3 KaIllIM IPUTOTOBJIECH-
HOTO pacTBOpa Ha NPEIMETHOE CTEKJIO, HAKPHIBAIOT MO~
KPOBHBIM CTEKJIOM M CJIeTKa IPHJIABIUBAIOT, 30eras
o0pa3zoBaHMs  ITy3BIPDBKOB  BO31yxa. Pe3ynbraTsl
HaOJIOAAI0OT 110JT MUKPOCKOIIOM BHAuayle NMPH MajoM
YBEIMYECHUH, a 3areM Inpu OoxipmioMm. PactBopenne
MPOU30IILIO, €CIIN IIPY YBEJIMUCHNH HE BUIHBI MEXaHH-
Yyeckue BKIroueHus. Taroke Obljia MpOBeZEeHa OpraHo-
JIETITHYECKasi OlIEHKa PaCTBOPUMOCTH JHIO(UIBHOTO
HKCTPAKTa XMEJs.

BusyanpHbIN aHAJIN3 HE MOKET OBITh OKOHYATEIIh-
HBIM KpUTEpHEM HICHTHU(UKAIMH PAaCTBOPUMOCTH.
TOJBKO B COBOKYITHOCTH ¢ MHUKPOCKOITTYECKUM METO-
JIOM aHaJIHM3a MOXHO JOCTOBEPHO YCTAHOBUTH MOAJIHH-
HOCTh HccienoBaHus. Ilo pesynabpraTam BH3yaldbHOTO
aHaJM3a 3KCTPaKT OBLI PAacTBOPEH B IPOINMJICHIIIN-
KOJI€, OJIMBKOBOM Maclie, U30IPOINUIOBOM CIIUPTE, TU-
Metmicynbdokcuae u [150-400. OgHako mociae MUK-
POCKOIMYECKOT0 aHaM3a BUJHO, YTO ACHCTBUTEIBHO
HKCTPAKT PACTBOPHIICSA B OJMBKOBOM Macile, H30Ipo-
nioBoM crimpre u [190-400.

Ha ocHOBaHMW TPOBEIEHHOTO HCCIEIOBaHHSA, B
KadecTBE PacTBOPHUTENS OB BBIOpaH THAPOPHUIHHBIIN
pactBoputenb [190-400, — 3to GecuperHas, mpo3pad-
Hasl, BsI3Kasl, THTPOCKOITMYECKasl XKHUIKOCTh CO CIIabbIM
XapaKTEpHBIM 3alaXxOM H CIaJKOBaThM BKycoM. Cra-
ounen, B I150-400 xopouio pacTBOPSIOTCS JeKap-
CTBEHHBIE BELIECTBA, MACIIO U TPYAHO PACTBOPUMBIE B
BOJIE KUCJIOTHI: OCH30/Has M CAJIMLIIIOBAs], AHECTE3HH,
kamdapa u ap. [6, 7, 8].
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[MonmsyTneHOKCH 00J1aKaeT BEICOKOH PacTBOps-
fomIei CrocOOHOCTBIO MO OTHOIIEHHWIO K BEIIECTBAM
Kak ruapoUIBHOTO, Tak U THAPO(GOOHOTO XapakTepa,
YTO TO3BOJISIET MCIIOJIB30BaTh MX B KadecTBe dddek-
TUBHOH OCHOBBI TPH CO3/JaHUHM JIEKApCTBEHHBIX
CPEJIICTB B BUJE Ma3€il, rellel, IIeH U OIMYJIbCUI.

IIpu co3maHMM HOBBIX M YCOBEPIIEHCTBOBaHHHU
CYIIECTBYIOIIUX JIEKAPCTBEHHBIX IIPENapaToB JcH-
CTBYIOIIIE M BCIOMOTATENbHBIE BEIIECTBA IOJKHBI
ObITh PaBHOMEPHO pAaCIpEJeNICHbl B JICKapCTBEHHOM
¢dopme. [Iponecc comobuIM3aImy 3aKJII0YaeTCs B pac-
MIPEAEIEHNH YacTUI] TPYJHOPAaCTBOPUMOTO BEIECTBA
MEXIy PacTBOPOM M MHUIIEIIaMU coiroOunm3aropa. B
Ka4yeCcTBE COJIOOMIN3ATOPOB HCIONB30BAIN pa3Iny-
Hele KoHIeHTpanuu [TEI-40 ruaporeHu3npoBaHHOTO
kactopoBoro macia (ITET40I'KM), TBuH-80, 1 HEBOI-
HBIE PACTBOPUTENM — TJHIEPHH, MPONUICHTIHKOIb,
noam3TIIIeHrIMKoI6-400. TIpu mpoBenernn paboOTHI
ObUTH HCIIOJIB30BAHBI (DM3UKO-XUMHUYECKHE U CTPYK-
TypHO-MEXaHHYECKHE METOAbI ucciaenoBanus. [Ipemna-
part XpaHWICS B IEPBUYHON yIakoBKe 1o 15 r B Tybax
amoMHuHUEBBIX. OIleHKa CTa0MIBHOCTH 00pas3IoB Mpo-
BOAMUJIACHE MO CIEIYIOUUM KPUTEPUSM: OIHUCAHUE,
nneHTruKanus, pH BoAHON BBITSIKKH, KOJMYECTBEH-
HOE COJepKaHHE ACHWCTBYIOIIUX BEIIECTB U KOHCEP-
BAaHTOB. BHemHui BuJ INpenapara Ha NPOTSHKEHUU
CpOKa XpaHEHUs TI0 METOAY YCKOPEHHOTO CTapeHUs 13-
MEHSIJICSI OT CBETIIO-3€JIEHOT0 JI0 3esieHoro (3 Mecsia)
U 10 3eTI€HO-KOPUYHEBOTO 1BeTa (6 MECSIIEB); B eCTe-
CTBEHHBIX YCIIOBHSAX IIPH KOMHATHOH TemIeparype —
OT CBETJIO-3€JICHOTO JI0 3€JICHOTO (6 MecsIeB) U HE U3-
MEHSUICS TIPU XPaHEHUH B IpoXaagHoM mecte. MaeH-
THQUKAIMA OKCTpakTa IOATBEpXKIaiach (MeTon
BEPX) Ha mpoTsbkeHUH 6 MecsleB M3Y4eHUEM CTa-
OMJIBHOCTH B YCIJIOBUSIX YCKOPEHHOI'O CTapeHUs, IpH
XpaHEHUU B €CTECTBEHHBIX YCIOBUSAX U B IPOXJIAJHOM
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mecte. 3HaueHme pH mpum yCKOpPEHHOM XpaHEHHH
YMEHBIIAJIOCh, HE BBIXOSI 33 TPAHHUIIBI YCTAHOBICHHOMN
HOPMBI, HO HE OTBEYAJI0 KPUTEPHUSIM COOTBETCTBUSI Te-
cta (e 6omee 5 %). OTHOCUTENBHOE OTKJIOHEHHE 3HA-
yeHni pH BOJHBIX pacTBOPOB 00PAa3IOB OT HCXOMHBIX
3naveHni pH cocrasuno 12-15 %. Conepxanne BAB
9KCTPaKTa XMeJs B YCIOBUSX YCKOPEHHOTO CTapeHus
CHIYKAJIOCh W BBIXOJIUJIO 32 I'PaHHUIIBI HOPMBI; IIPU Xpa-
HEHUH TIperiapaTa B eCTECTBEHHBIX YCIOBHAX U B IIPO-
XJIaJIHOM MECTE — OCTaBaJoCh B mpeenax HopMbl. O0-
pasusl reneit ¢ TBUHOM-80 IpU BCEX YCIOBHSX XpaHe-
HUS TIPOSIBIISITH MPU3HAKH ¢usnueckoii
HEeCTaOMIIBHOCTH, PACCIIaNBaHUS, C Pa3JCICHUEM JIH-
no(prIpHOM (paKIUK SKCTPAKTa XMENS Ha TIOBEPXHO-
cTH mpenapara. B obpasmax c¢ comepxaHHEM B Kade-
ctBe comobmmmsaropa [IEI'40IKM He omrymmancs
MPOTOPKIIBII 3amax, a Takke He ObII0 MpU3HAKoB (u-
3UYECKOW HEeCTaOWJIBHOCTH (arperamuy YacTHll, KO-
aJIeCLICHIINY, KOaryJIsiuy, pacciaanBanus). Ha ocHoBa-
HHUH NIPOBEAECHHOIO HCCIIe0BaHUA, Obl1a 000CHOBaHa
HEOOX0UMOCTb J100aBJICHUsI COJIIOOMIN3aTOpa K JIH-
MOGUIBHOMY DKCTPAKTy XMEJS C IEJIbI0 MOTyUCHHS
CTa0MJIBHOW JleKapcTBEHHOW (opmsbl. Jlyuiie Bcero
nposiBuI cebst comobmmmzatop [1ET-40 ruaporennzu-
POBaHHOE KaCTOPOBOE MACIIO.
BruiBoabl

1. Bnaromaps WCIIOIB30BaHMIO COBPEMEHHBIX
METOJIBI MCCIEIOBaHMS CBOHCTB IOJIMMEPOB PE3Yib-
TaThl MOKA3aJI1, YTO 110 CBOUM CTPYKTYpHO-MEXaHHIe-
CKUM TapaMeTpaM TesieBasi OCHOBA ajlbI'MHATa HATPUs
SABJISACTCA HpHeMHeMOﬁ JJId CO3AaHUsl MATKUX JICKap-
CTBEHHBIX ()OPM HAPY>KHOT'O ITPUMEHEHHSI.

2. TlomoOpaHHBIH COCTaB KOJUIareH-aJibTUHAT-
HOTO Tejisl OTBEYaeT BCeM TPeOOBaHMAM, HpeIbsBIisie-
MBIM K IIpenaparam, UCI0JIb3yEeMbIM Ha BTOPOM CTaluu
PaHEBOTO MPOIIECcCa, U SIBJISICTCS aKTyaJIbHBIM.

3. Ha ocHOBaHMH pe3y/IbTaTOB TEXHOJIOTHYE-
CKHUX IOKazaTeJel, ATl NaIbHEHIIero MPUroTOBICHUS
KOJUIAareH-aJIbI’MHATHOTO Telist BBOAUM B 2,5% pacTBop
anerunata Hatpus 0,5% konareHa.

4. Ha ocHOBaHMH NIPOBEICHHOTO HCCIIEA0BaHNS,
B KauyeCTBE PAaCTBOPUTENS JIMMO(UIBHOIO IKCTPAKTa
xMens Obul BbIOpaH T'HMAPOQUIBHBIN pacTBOPHUTEINH
I150-400.

5. B pesynbpTare mpOBEAECHHBIX HCCIEIOBaHUIN
OBLT MOJYYEH TeNb CO CIEeIYIOINM COCTaBOM: ajbIU-
HaT Hatpus, komnares, IIEI'-40 runporennsupoBaHHOe
KacTOpOBOE Macio, JIMIOQHUIBHBIA SKCTPAKT XMEJs,
BOJIa JIMCTHIUTUPOBAHHSI.
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Abstract

The article deals with the issues of automation and modernization of the process of draining and filling of
liquid petroleum products in rail tank cars, allowing to bring industrial safety in the operation of rail loading and
unloading overpasses to a new level. Automation should be conducted, taking into account: the industrial produc-
tion of the required devices and automation, the performance conditions for information support of automatic
control system of technological process object, the execution of the terms of manufacturers of technical equipment.
In the development of innovations in the field of dispensing equipment, has been paid much attention to technical
units, namely, governing their use of the legal database. Any newly launched devices, should undergo examination
of industrial safety, which is determined by their compliance with the requirements in the field of technical regu-
lation established by the laws of our country. However, only changes in the legal framework is not enough to raise
industrial safety at hazardous production premise to a new level. This security level is available, the introduction
of new technical developments, allowing to automate the operation of dispensing equipment in the process. This
modernization will allow to increase not only the productivity and reduce the time of process of draining and filling
, but also improve safety. Despite the fact that much effort for the modernization of dispensing devices, regularly
introduce new technical means, fully to reduce the probability of emergencies on dangerous industrial objects to
zero is impossible, but it can be minimized. Innovative technical developments in recent times are as follows: the
use of connections, pipes, higher quality Asmola use of modern signaling equipment and fully automated systems.

AHHOTALUA

B cratbe PACCMOTPEHBI BOIIPOCHI aBTOMATHU3allMM U MOJACPHU3ALINU TCXHOJOTHYCCKOIO IMpo1ecca CirBa U
HaJIMBa XUJIKHUX He(bTerO,HYKTOB B IKCJIC3HOAOPOIKHBIC BAI'OHBI-IUCTCPHBI, NO3BOJIAIOIINE BBIBECTHU IMPOMBIII-
JICHHYIO 0€e30MacHOCTb IpU 3KCILTyaTalluu KXCJIC3HOAOPOKHBIX CIIMBO-HAJIMBHBIX OCTAKA/] HA HOBBIHA YPOBCHb. AB-
TOMaTH3alus OJOJIXKHa OBITH MMpoBCJICHA C YUCTOM: IPOMBIIIIJICHHOI'O MPOU3BOJACTBA Tp€6yeMI)IX HpI/I60pOB H aB-
TOMATHKH, HCIIOJTHEHUS YCIOBUH 110 MH()OPMAIIIOHHOMY 00eCTIeYeHHIO aBTOMATHIECKON CHCTEMOH yIpaBIeHUs
TEXHOJIOTMYECKOI0 IIporecca 06’beKTa, HUCIIOJIHCHUA yCHOBHﬁ SaBOHOB-HSFOTOBHTeHCﬁ TEXHUYECCKOTO o6opy1103a-
Hus. [Ipu pa3paboTke HOBaIMii B 00JaCTH CIMBO-HAJIMBHOTO O00OPYAOBaHMS, OBUIO yIeNeHO MHOTO BHUMAHUS
TeXHUYECKUM arperatam. JIroOble, BBOJAUMEIE B OKCIITyaTaIlUIO YCTPONCTBA, JOJDKHBI IPOXOIUTH 3KCTIEPTU3Y MPO-
MBIIUICHHOH 6€30T1aCHOCTH, TIPH KOTOPOH ONPeAeISIeTCS UX COOTBETCTBHE TPEOOBAHMSIM B 00JIaCTH TEXHUIECKOTO
peryIupoBaHMs, YCTAHOBICHHBIM 3aKOHAMHU Hamei ctpansl. O1HaKo, MI3MEHEHHUH TOJIBFKO B PAaBOBO 0a3e HEIo-
CTaTO4YHO , YTOOBI NOAHATH MPOMBINUICHHYIO 0€e301IacHOCTb Ha OIACHBIX MMPOU3BOACTBEHHBIX 00BbeKTax Ha HOBBIA
YPOBCHbD. JToT YPOBEHb 0€30IaCHOCTH CTaHET JAOCTYINCH, IPU BHEAPCHUN HOBbIX TECXHUYCCKUX pa3pa60TOK, 1103-
BOJIAOIIUX MAKCUMAJIbHO aBTOMATU3UPOBATH SKCILTyaTalluO CIMBO-HAJIUBHOI'O O60pYILOBaHI/I$I B XO0A€ TEXHOJIO-
TUYCCKOTO Impouecca. I[aHHaH MoACpHU3alus MMO3BOJUT YBEJIMYUTH HE TOJIBKO IIPOU3BOAUTCIIBHOCTD U COKPATUTD
BpEMs IMpouecca CjirBa U HaJluBa , HO U MOBLICUTDH 0€e30I1aCHOCTb. HeCMOTpSI Ha TO, YTO INpHjIaracTcsa MHOIo yCcu-
JIMI Ha MOJEPHU3ALMIO CIMBO-HAJIMBHBIX YCTPOMCTB, PEryJIIPHO BBOAATCS HOBBIE TEXHUUECKHUE CPEICTBA, MOJI-
HOCTBIO CBECTU BEPOATHOCTH BOSHUKHOBCHUS aBapHﬁHBIX CHTyaHHﬁ Ha OIMaCHBIX IMPOU3BOACTBECHHBIX O6’beKTaX K
HYJII0O HECBO3MOXHO, HO MOXXHO €€ MUHUMHU3HUPOBATH. I/IHHOBaI_[I/IOHHBIe TCXHHUYCCKHEC pa3pa6OTKI/I B ITOCJICOHEC
BpEMSI CBOJIATCS K CIICAYIOIIEMY: UCTIONB30BaHUE COSTUHEHHH, TPYO 00Jiee BBICOKOTO KaueCcTBa, UCIIOTh30BAHMS
AcMoIa, COBpEMEHHOTO CHTHAIM3HPYIOIIET0 000PYA0BaHUS 1 TIOJTHOCTHIO aBTOMATH3UPOBAHHBIX CUCTEM.
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CIINBO-HAJIMBHBIC DCTaKaabl.

CrimBo-HaJIMBHAS 3CTaKa/1a OTHOCHUTCS K OTIACHBIM
MIPOM3BOJICTBEHHBIM OOBEKTaM, T.K. TaM XPaHATCS, ITe-
PEKauMBaIOTCS  B3PBIBOIOXKAPOOIACHBIE  BEIECTBA,
HepTh M HePTENPOAYKTHL. OKCIUTyaTalUst CIIUBO-
HAJIUBHBIX CTaHIMU perynupyercs denepanbHbM 3a-
koHOM P® ot 21 wmrong 1997r. Ne 116-®3. Dcrakana
Npe/ICTaBIsIeT cO00H KOHCTPYKTHBHO CIIOXKHBIH 00b-
€KT, Ha KOTOPOM MPUCYTCTBYET HECKOJIBKO Y4acCTKOB
[1,2].

BaroHsI-IIIICTEpHBI W aBTOIMCTEPHBI, CTICIIHAIH-
3UpPOBAHHBIE B IEJISAX CIMBOHAIMBHBIX TEXHOJIOTHYE-
CKHX JEHCTBUI M TPaHCIIOPTUPOBKH JETKOBOCILIAME-
HSIOIIUXCS, TOPIOYHX JKUAKOCTEH U CIKIKEHHBIX yTIIe-
BOJIOPOJIHBIX Ta30B, JOJDKHBI OCHAIIATHCS apMaTypoOH,
CpeICTBaMH KOHTpPOJS, CIMBOHAJIMBHBIMHM, 3aIlUT-
HBIMH TPHOOPaMU C y4eTOM (PU3NKO-XMMHUUECKHX T1a-
paMeTpoB INEPEBO3UMBIX MPOIYKTOB.

Hanmue He(TenpoayKTOB Ha >KeNe3HOAO0POIKHBIX
CIIMBOHAJIMBHBIX 3CTaKaJax JOJDKEH pean30BaThCcs 10
CHCTEME aBTOMAaTH3MPOBAHHBIX YCTPOHCTB, 000PYHO-
BaHHBIX OTPAHUYHUTEISIMU HAJIMBA, a KPOME TOTO CPell-
CTBaMH MEXaHHU3AIIHH.

Pexomenayembie 00BEMBI aBTOMATH3ALHUN
JIOJDKHBI OBITH YTOYHEHBI IIPH IPOCKTUPOBAHHH, C yUe-
TOM:

* MPOMBIIUICHHOTO MPOU3BOJICTBA TPeOyeMBbIX
pUOOPOB M aBTOMATHKW;

* WUCIIOJHEHHs YCJIIOBHH MO HH(MOPMAIMOHHOMY
obecneuenuro ACY TII oobekTa;

* HCIIOJIHEHUSI YCJIOBHMIl 3aBOJIOB-U3TOTOBUTENEH
TEXHUUECKOTO 000pyI0BaHUSI.

CornacHo n3MeHeHussM denepaibHOro 3akoHa OT
21 uronst 1997r. Ne 116-D3, a koHKpeTHO ero 16 craTbu
0 HaJ[30py HaJl yPOBHEM IIPOMBIIIICHHOH Oe301macHo-
ctu (Ne 242-03), B kauecTBe OCHOBHBIX METOJIOB ITO
HA/[30py Ternephb OYAYT UCTIOTH30BaThCS:

- IUIAaHOBEIC U BHEIIAHOBBIC IIPOBEPKH;

- paboTa 1o MPOTHO3UPOBAHHIO U AHAJU3Y BHI-
MOJIHEHHUSI HEOOXOAMMBIX TPEOOBAaHMN MPOMBIILICH-
HOI1 6€3011aCHOCTH Ha O0OLEKTE;

- BBEJCHHE KOHTPOJHPYIOUIEH CHCTEMBI, KOTO-
past OyZeT cIeIuTh 3a BBIIOJTHEHHEM TpeOoBaHuMil 0e3-
OMaCHOCTH IpPH HUCIONb30BaHUM CJIMBO-HATHBHOIO
obopynoBanwus. [3,4].

[Tpn BeIMONHEHMN PabOTHI MO pa3paboTKe HOBa-
M B 00JAaCTH CIMBO-HAJIMBHOTO 00OpYIOBaHMS,
MHOTO BHUMaHUsI OBLJIO YZEJIEeHO NPaBOBOH Oa3e pery-
JTUPYIOLIEH NCIOIb30BaHUE TEXHUYECKUX YCTPOUCTB.

JIro0ObIe ycTpoiicTBa, BBOAUMBIE]B HKCILTyaTaIIHIO
JNOJDKHBI TIPOXOIWTH! 3KCIEPTH3Y MPOMBIIUICHHON
0€30MacHOCTH, B paMKax KOTOPOH OmpeaessieTcs) co-
OTBETCTBYIOT JI OHH TPCOOBaHHUSIM 3aKOHOB B 0071aCTH
TEXHUYECKOTO PETyJIUPOBaHUSI YCTAHOBJICHHBIX B
Hauiei ctpane.[5,6]

W3meHeHuit OpIII0 MHOTO 32 TIOCJICHHUE TOJIBI, OHU
KOCHYJIUCh HE TOJBbKO TEXHHUYECKOTO PEeryJlupOBaHus,
HO W COOPYXCHHH, BO3BEICHHBIX Ha TEPPUTOPHH 00B-
eKTa, a KpOMe TOTO 3Tala MPOEKTHPOBAHUS, K KOTO-
POMY HEKOTOPBIE CHEIIHATIICTHI CYUTAIOT, HEOOXOTUMO
MIPEeIbABIATH OoJbIIe TpeboBanuit. .[7,8]

CornacHo ct.7 @eaepanbHoro 3akoHa ot 21 urosis
1997r. Ne 116-d3, B KOTOpOI HaNKCAHO, YTO €CJIA TEX-
HUYECKHM PErJIAaMCHTOM HE YCTaHOBJICHA MHas (popma
OIICHKH COOTBETCTBUS TEXHMYECKOTO YCTPOHCTBA,
MPUMEHSICMOI0 Ha OMACHOM MPOU3BOJCTBCHHOM 00B-
exte (OIIO) , To 00s3aTenbHBIM TPEOOBAHUEM K Ta-
KOMY YCTPOWCTBY, SIBJISIETCS SKCTIEPTH3a MIPOMBIIIIICH-
HOI 6€30IaCHOCTH:

- 10 Hayasia npuMeHenus Ha OI1O;

- ecJi OBLTH TIPOBEJICHBI PEMOHTHEIC PaOOTHI, TIO-
ClIe KOTOPBIX HM3MEHWIACh KOHCTPYKIHS 000pyHOBa-
HUsI, OBUTH 3aMCHEHBI OCHOBHBIC MaTepHaNlbl WU pe-
MOHT TI03BOJIIJI BOCCTAHOBHTH arperar Mocjie cepbes-
HOM aBapuy;

- ecnu o0opyaoBaHUE HCMoOJIb3yeTcs: Oomee 20
JIET, U Ha HEro0 HeT HUKAKOW TeXHUYECKOU IOKyMEHTa-
LHH;

- TIPY OKOHYAHUHU CPOKA HCIIOJIb30BAHUS CJIMBO-
HAJIMBHOTO YCTPOWCTBA, YCTAHOBJIEHHOTO 3aBOJIOM
MIPOU3BOIUTEIIEM HITH KOTIa YHCIIO TOMTYCTUMBIX Pabo-
YHX IUKIOB puOIm3niock k 0[9,10].

[Mocne nposeneHust HOAPOOHOTO aHAIH3A CIIeI[A-
JUCTaMH, CTAJO0 TOHATHO, YTO M3MCHEHHE TOJIEKO B
MIPaBOBOI 0a3e HEJOCTATOYHO, YTOOBI OBLITIO BO3MOXKHO
TTOTHATH Ha HOBBIH YPOBEHB IPOMBIIIJICHHYTO Oe30Tac-
HocTh Ha OITO. HoBpll ypoBeHb 0€30MaCHOCTH CTAHET
JIOCTYTIeH, KOTJa HAa4YHYT BHEAPSATH HOBBIE TEXHUYE-
CKHeE pa3pabOTKH, IO3BOJISIONINE TI0 MAKCUMYMY aBTO-
MaTU3UPOBATh AKCILTYaTaIllMIO0 CIMBO-HATUBHOTO 000-
pynoBaHusi. MojepHU3aus MMO3BOJIUT YBEIUIUTH HE
TOJILKO TIPOW3BOJUTEIFHOCTh, HO M 0€30IMacHOCTh
[11.12].

B Tabnune 1 mrocamMu ykazaHHO, KaKUe CPeCTBa
aBTOMAaTHU3alMM Ha CETOAHSIIIHUN IEHb Yallle BCEro uc-
MOJIB3YIOTCS, @ MUHYCaMH Te, KOTOPBIX HET, UX pa3pa-
OOTKOW U CTOWT 3aHSITHCS MHIKECHEPaM.
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Tabmuma 1.

Cpencrsa aBTOMAaTHU3AIMU U KOHTPOJISI TEXHOJOTHYECKHUX NMPOLECCOB HA JKeJIe3HOT0POKHBIX CJIMBOHA-
JUBHBIX 3cTakaaax [13].

CpencTBa aBTOMATH3ALWK M KOHTPOJSI TEXHONOTHYCCKHX MPOIECCOB Ha skele3HomopoxHbix|[Knace Hedrebas
CIIMBOHAJIMBHBIX CTAKaIAX 1 2B @4p
JucTaHIIMOHHOE yIpaBiIeHUE IPY30BBIMU HACOCAMH + [+ |+ |
MecTHOE ynpaBieHHE 3JIEKTPOIPUBOJHON 3aII0PHON apMaTypoil + + Ok
MecTHBLI KOHTPOJIb JABJICHUS B HAJIMBHBIX KOJUIEKTOpaxX i
MecTHBIH KOHTPOJIb TEMIIEPaTyphbl MOAOTPEBAEMbIX HEPTENPOIYKTOB B CIMBHBIX (HAJIMBHBIX) M
KOJIUIEKTOpax

DKene3HonoposkHBIE BECHI U1 B3BEUIMBAHUS IIUCTEPH HA XOOY +
To ke, IpU CTATUYECKOM B3BEIIMBAHUU +
Y cTaHOBKH 17151 ONIpe/eSIeHNs] MacChl HeTENPOIYKTOB!

ABTOMATHYECKHE M3MEPUTEIH TNIOTHOCTH HE(TEITPOTyKTOB +
ABTOMAaTHYECKHE MPOOOOTOOPHUKHI +
cueTunky 00beMa HedrenpoayKToB Kiacca TouHoctu 0,25 R
BEIYHCIINTEIbHBIC YCTPOWCTBA ISl ONPEAEICHUs] MACChl OTIIYILEHHOTO WIIM NPUHATOrO Hedre- b kLl
[IpOIyKTa

annapaTypa aBTOMaTH3MPOBAHHOTO KOHTpOJISl (hoHAa Ha HEe(TENpopyKThl, cOopa, 00pabOTKH L LLLL
mH(opManuy u GopMUPOBaHHS TOBAPHO-TPAHCIIOPTHBIX HAKJIATHBIX

[YcTpoiicTBa MECTHOrO M3MEpPEHHMs] KOJIMYECTBa OTIYLIECHHBIX HE(TENPOAYKTOB B OOBEMHBIX P P P A Y
eIMHULIAaX

Y cTpoiicTBa TMCTaHIIMOHHOTO ONpeIeNICHNs] KOJIMYECTBA OTITYCKaeMbIX HEPTEPOAYKTOB B 00b-, b kLl
€MHBIX €IMHHAIIAX

Y cTpolicTBa IpeKpalleHys HaauBa aBTOUUCTEPH IPU JOCTUKEHUM 3aJaHHOTO YPOBHS + [+t
'Y cTaHOBKa aBTOMAaTH3UPOBAHHOTO BEPXHETO MIIM HIDKHETO HAIMBa HETEIPOJYKTOB B aBTOLIH- P P P A Y
CTEPHBI

IABTOMaTHYECKHE N3MEPHUTEIH INIOTHOCTH He()TENPOAYKTOB +
Bechl TeH30MEeTpUYECKUE DJISKTPOHHBIC ISl HUCTEPH C HAJMBOM BS3KHX HE(pTENPOAYKTOB + [+t
[TocTbl HasTMBA BSA3KHMX HETENPOAYKTOB i i e
[locTh! HAJIMBA JIETKOBOCIUIAMEHSIOIUXCS U TOPHOYMX KM JIKOCTEH i i o L
BbryucinTenbHbIe YCTPONHCTBA JUIsl ONPEIeNIeH s MacChl OTIYIICHHBIX HEQTENPOAYKTOB + 1+ F [
IAnapaTypa aBTOMaTH3UPOBAaHHOTO KOHTPOJIA cOopa, 00paboTku nHGOopMauu u GpopMuposa- Ll L L L
HUsI TOBAPOTPAHCIIOPTHBIX HAKIIAIHBIX

Ha wucnonb3yeMbIx 5KeJe3HOJOPOKHBIX CIIUBO-
HaJIMBHBIX CTAKa/aX, OCHOBHOM Ipo0iIeMoit sIBIsieTcst
HEJIOCTATOYHOCTh aBTOMATH3aIMU JAHHOTO TEXHOJIO-
THYECKOTO TIPOIecca, XapaKTEePU3YIOUascss HelOJH-
BOM, JIHOO TIEepeTMBOM HE(PTENPOAYKTa, YTO IPHUBOANUT
K 3arpsi3HEHUIO OKpYyXKaromiel cpeapl. Takke, HemocTa-
TOYHAs! TePMETHYHOCTH 000y I0BaHHS, CIOCOOCTBYIO-
11ast KOHTAKTy paboyero ¢ mapamu HeTePOIYKTOB.

ABTOMaTI/I3aHI/IH N COBCPIICHCTBOBAHUE JTAaHHOT'O
nporecca COKpaTuT MoTepd HeTenpoayKToB M HC-
KJIFOYaT KOHTaKT pabodnx ¢ mapaMu He(TePOayKTOB,
a TAaKXC YBEJIUYHUT 00BEMBI €KEMECSYHOTO CIIMBA W
HaJlnBa, B CBA3U C COKpAIICHUEM BPEMCHU HA TaHHBIC
TEXHOJIOTUYECKHE ONepanny.

Kpowme Toro, B 60pr0€ 32 YHCTOTY aTMOC(HEPHOTO
BO3/lyXa B HAcTOfIIEE BpEMs pellarollee 3HaueHUe
MMEEeT CTENeHb OCHAIIEHHOCTH NpeANpusTHi 000py-
JIOBAaHWEM ¥ TPHCIIOCOOJICHUSIMH CIIOCOOCTBYIOIIMMHU
CHIDKEHHIO BBIOPOCOB, 3arps3HAIONIMX aTMOchepy H
o0OecriedyeHnI0  OXpaHbl ~ aTMOC(EPHOTO  BO3IyXa
[14,15].

J1nst JOCTYOKEHMs TOCTABJICHHON 3a71a41 HE00X0-
JVIMO:

1. Pa3pabotka pabodeil JOKyMEHTAIIUH B COTIa-
COBaHHME IOCTaBJISIEMOT0 000PYIOBAHMSL.

2. TlocraBka W YCTaHOBKa Ha JEWUCTBYIOIIYIO
CIIMBO-HAJIMBHYIO 3CTaKaay 000pyAOBaHNUS:

- aBTOMATH3MPOBAHHOTO YCTPOWCTBAa BEPXHETO
repMETHYHOTO HaJIMBA )KUAKUX HEPTEIPOIYKTOB!

- aBTOMATH3MPOBAaHHOTO YCTPOWCTBAa BEPXHETO
TePMETHYHOTO CJINBA KUAKUX HEPTEIPOTYKTOB;

- aBTOMAaTH3MPOBAHHOTO YCTPOWCTBAa HMXKHETO
CIIUBA KHUAKUX HEPTENPOJYKTOB;

- HOBOI'O aBTOMAaTU3WPOBAHHOTO IIPOrpaMMHOTO
KOMILIEKCa, KOTOPBIA 00padaThIBaeT MPOBOANMBIE TEX-
HOJIOTUYCCKUE OI€panuun, IyjJbTa JIUCTAHIUOHHOTO
YIpaBJIEHUS U TOMY I0JJOOHOTO;

- TpyOOIPOBOJOB, IEKTPOHACOCOB, PETYIHPYIO-
KX KJIAMlaHOB U JIpyroro 000py10BaHHMS;

3. Hananka, nucnbiTaHue ¥ cllada B SKCILTyaTalHio
B COOTBETCTBHM C HOPMAaMu W INPaBUIIAMH HPOMBIIII-
JICHHOH 0€30MacHOCTH.

[TpunsaTHIe paHee 3aKOHBI TPeOOBaIH, YTOOHI Iie-
pell eXeJIHEBHBIM CIIMBOM He(TENpoJyKTa pa3iaTod-
HbIE YCTPOMCTBA IIPOBEPSUINCH, BCE BBIBO/bI 3aIIUChIBA-
muchk B XypHal. Ocoboe BHMMaHHE YACTAIOCH 000-
rpeBy TpyO, BOKPYT KOTOPBIX AOIDKEH MPHUCYTCTBOBATH
MapoBO# 3aHaBeC, HE JAIOLIMNA MPOIYKTY pacipocTpa-
HSATBCS 110 TEPPUTOPUH ICTAKABI.
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Pa3 B 1Ba rona Bce pa3maToyHoe 00OpyHOBaHHE B
00s13aTeTFHOM TIOPAIKE TOJDKHO MPOBEPATHCS Ha rep-
METHYHOCTD, [T 3TOTO HCIIONB3YIOT IBa BHAA OIpec-
COBKH:

- THIIpaBIINYECKas;

- THEBMATHYECKasl.

He cMoTpsi Ha TO, 4TO €KEroJHO NpHIaraeTcs
MHOT'O YCWJIMH Ha MOJCPHH3AIMIO CIIUBO-HATMBHBIX
YCTPOMCTB, PETYJISIPHO BBOJATCS HOBBIE TEXHHYECKUE
CpPE/CTBA, CBECTH BEPOSTHOCTh BO3HMKHOBEHHS aBa-
PHH K HYJIFO HEBO3MOXKHO, HO MOKHO X MUHUMH3HPO-
BaThb. BOoT moyemy B 3TOM HampaBlieHHUH Bcerna OyneT
BECTHCh paboTa, MOKa OKOHYATEIbHAs IeNb He OynmeT
JOCTUTHYTA.[6]

Ilepen Tem kak HOBAaIMM BBOJATCSI WK BEOCTCA
HaJl HUMH paboTa, CIIEIHANCTEl ONPEACISIOT SKOHO-
MHUYECKYIO () (HEKTUBHOCTD.

3auem Bce 3T0 Aenaercsi? Bo Bpems, xorga B
CTpaHe cJI0XHOe (PUHAHCOBOE TOJIOKEHUE, HO HE00XO0-
JuMa cTaOuibHash pabdoTa OCHOBHBIX T'OCYJIApCTBCH-
HBIX O6T)CKTOB BaXXHO OTAaBaThb NMPEANOYTCHUEC TEM HO-
BallMsIM, Y KOTOPBIX MHJIEGKC PEHTa0EIbHOCTH
6omnbire.[16,17]

Uro kacaeTcs MHHOBAIIHOHHBIX TEXHHYECKHX pa3-
paboTOK, TO OHH B TOCIIETHEE BPEMsI CBOASATCS K ClIe-
IYIOIIEMY:

- ICTIOJIb30BAaHUE COCAUHEHHM, TPYO OoJiee BBICO-
KOTO KauecTBa. [IpuMeHeHHEe MHHOBAIIMOHHOTO MaTe-
puana AcMoJI, IMEIOIIEr0 YHUKAIBHYIO YCTOHUYNBOCTh
K BO3/ICHCTBUIO arpeCCUBHBIX CPEJ] M KOPPO3HH; TI03BO-
JISIET MOJTHSITh YPOBEHb O€30MaCHOCTH POU3BOJICTBA;

- NPUMEHEHHE COBPEMEHHOTO CHUTHAJIH3HMPYIO-
mero odopynoBanus tumna bypan — 15 KJI, coco6-
HOTO ONpEAEIUTh YPOBEHb 3ara30BaHHOCTH B MECTE
MpoBeJICHUS padoT;

- HCTIOJIb30BAHUE TIOJTHOCTHIO aBTOMATH3HPOBAH-
HBIX CHCTEM.

B 3aximroueHIH MOKHO CKa3aTh, YTO aBTOMAaTH3a-
1S ¥ COBEPIICHCTBOBAHHME JKEIIE3HOIOPOIKHBIX CITHBO-
HAJIMBHBIX 9CTAKaJ[ ITIOMOXET YBEIHYUTH OOBEMEI
CIMBa W HaJMBAa, a TaKXKe OOECIeYHT Oe30MMacHOCTh
TEXHOJIOTUYECKOT'0 Mpoliecca MyTeM CHHXEHUs HCIa-
peHust U paziuBa He(PTENpOAyKTOB, YTO MOCHOCO0-
CTBYET CHW)KEHHIO OTPaBJIEHUH JIIOJIel U 3arpsi3HEHU
OKpY>Karouei cpesbl.
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AHHOTaNUA

AHanu3upyst HCTOPUIO HapOJHOTO KOCTIOMa M pacCMaTpHBasi COBPEMEHHBIM KOCTIOM, MOYKHO 3aKIIIOYUTb,
YTO B JFOOOM COBPEMEHHOM KOCTIOME JOJDKHBI MIPOSIBISATHCS YEPTHI HAPOIHOTO, HAIlMOHAIbHOTO. L[BeToBOE pe-
IIeHNE OPHAMEHTA Ha IIOBEPXHOCTH TPUKOTAKHOTO TOJIOTHA CBS3aHO CO CTPYKTYpOoi mojoTHa. B paborte mpose-
IEH aHAN3 TPUKOTAXKHBIX IIEPEIUICTCHUH, HCIONb30BAHNE KOTOPBIX JAaET BO3ZMOXHOCTh BBIPAOOTKH TPHUKOTAX-

HBIX ITOJIOTCH C HAIMOHAJIbHBIMHX MOTHBAMMU.

Keywords: ornament, knitted fabric, weave, thread, tracery.
KaroueBrble ciioBa: OPHAaMCHT, TPUKOTAKHOEC IMOJIOTHO, NEPETIIICTCHUE, HUTDL, Y30D.

AHanu3upys HUCTOPUIO HApOJHOIO KOCTIOMa M
paccMarpuBas COBPEMEHHBII KOCTIOM, MOYKHO 3aKIIO-
YHUTh, YTO B JIFOOOM COBPEMEHHOM KOCTIOME JIOJKHBI
MPOSIBISITECS. Y€PTHI HAPOAHOTO, TPAAUIIMOHHOTO, YTO
JIeNaeT ero caMmoObITHee, pogHee W Ommxke. Ciemyer
IPUHAMATh BO BHUMAaHHE M TOT (DAKT, YTO KOCTIOM,
MOJia — SIBJICHHE MHTEPHALMOHAIBHOE, TO3TOMY OBLIO
OBl HENpaBWIBHBIM HCKIIOYaTh B3aUMOBIMSHHE KO-
CTIOMOB, MOJIbI BCEX CTpaH MHUpa.

Hcnonb3oBaHre HApOAHBIX MOTHBOB B CO3JJaHUH
00pa30B COBPEMEHHOMN OIEXk bl 3aBUCUT OT €€ HazHa-
4yeHus. B oTanumMu oT HapoAHOW ONEXKABI, KOTOpas B
OCHOBHOM pa3Jieisulach Ha OyTHHYHYIO U Tpa3aHUY-
HYIO, B COBPEMEHHOW OJeK/e yTHIUTapHas (yHKIUS
KOHKPETHO IPOSIBISIETCS] B TOPa3fo OOJIbIIEM KoIn4e-
CTBE BapHaHTOB. B CBs3M ¢ 3THM 00pa3HOE pelIeHUEe
OJICK/ABI TOJDKHO B Ka)KIOM TaKOM BapHaHTE HMMETh
YepTHI, COOTBETCTBYIOIINE TOW 00CTaHOBKE, B KOTOPOU
YEJIOBEK HAXOJUTCS.

B coBpeMEHHOM MupE TPHKOTaXKHBIE H3IEIUs
HMMEIOT OTPOMHYIO TIONMYJISIPHOCT, IMEHHO B XX Beke
MPOU30IIIIN KapIUHAJIbHBIC U3SMCHCHUSA B OTHOUICHUU
K TPUKOTAXYy. 3a MHOTHE Trogsbl C MOMCHTa TIOABJICHHUSA

VY kaXkJj0ro Hapoja BeIpabaThIBAIACH CBOSI CHMBO-
JuKa. B CHUMBOJIMKE TOPCKHMX HApOJIOB IIPEBAIUPYET
n3oOpaxenue kpecra. Kpecrt - o0beiuHseT BceOe sI3bI-
YECKHI 00eper U XPUCTHAHCKUA CHMBOJI MIIIOCEPIUS
U KePTBEHHOCTU.B HapogHOM TBOpYECTBE B TOM

TIEPBBIX M3JIENHiA, 1 0c0OeHHO 3a nocneanue 20-30 yer,
TPUKOTa)KHOE MOJIOTHO 3HAYMUTENIBHO H3MEHHIIOCH.
Pa3BuTHe TEXHUKH U, B 4aCTHOCTH, 000PYLOBAHUS IJIs
W3TOTOBJICHHS TPUKOTAXKa, BIMACT HA pa3sHOOOpaszne
TPHUKOTAXKHBIX MTOJOTEH.

IIBeToBOE pelIeHHE OpHAMEHTA Ha MOBEPXHOCTH
TPHUKOTA)XKHOTO TIOJIOTHA CBS3aHO CO CTPYKTYpOIl Io-
noTHA. [[BeTHOI OpHAaMEHT Ha MOJOTHE JOCTHraeTcs
pa3MuHBIMH CrIoco0aMu: BO3MOXKHO COYETaHUE pa3-
HOOKpAILICHHBIX HUTEH B METICOOPa3yIOIIMX CHUCTE-
Max, 0e3 IpUMEHEHHUS] MEXaHU3MOB 0TOOPA; UCIIOJIB30-
BaHHE MEJIaH)KEeBOH MIIH IPYTOif pa3HOIBETHOM MPSIKU.
[{BeTHBIC OpPHAMEHTHI MO3BOJIAIOT CO3AATh pa3IMYHbIC
KOMITO3HIIMH Ha MOJIOTHE. OHU MOTYT OBITH CIIOKHBIMHU
10 KOMIO3UIIMOHHOMY DEIICHHIO, WHTEPECHBIMH II0
MOTHBAaM, BBIPa3UTEIBHBIMHA 110 ()OPME MM PACIUIBIB-
YaTBIMH, C METaHXeBBIM d(h(HeKToM.

B nuzaiine TpaiuIMOHHON OAEKIbI TOPHBIX HAPO-
JIOB TEOMETPHUYCCKUHA U H300pa3UTeIbHBI OPHAMEHTEI
UTparoT BeAyllylo poib. OpHaMeHTalbHBIE KOMIIO3U-
UM U3 TEOMETPUYECKUX (UTYp MOTYT OBITH COCTaB-
JICHbl U3 MPSMOJIMHEWHBIX, KPUBOJIMHEHHBIX (uryp u
ux KoMOuHanuii (puc.1).

AAAALNARAAASS AL AP PO AR

Yuclie, KPeCTo0Opas3Hble GUTyphl BCTPEUAIOTCS OYEHBb
yacto. [Ipexne Bcero, ckopee moToMy, 4To OHU OYEHb
TEXHOJIOTUYHBI: YE€ThIPE COCTHIKOBAHHBIX KBaJpaTHKa
WM IBE TICPEKPEIICHHBIX JIMHUH - BOT B KpecT (puc.2)
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Bl npoBeaéH aHaIU3 TPUKOTAXKHBIX NEPEIIIETE-
HHH, UCIOJIb30BaHUE KOTOPBIX AT BO3MOKHOCTh BBI-
pabOTKH TPUKOTAKHBIX IMOJOTEH C HAIMOHAJIBHBIMHU
MotuBamu. 11t coznanust ¢ pexra y30pa CIryKHUT KOM-
OuHanus nerenb U HAOPOCKOB MpH NepepaboTKe IBYX
Pa3IMYHbIX 10 [IBETY HUTEH, CMEHSIOIMXCS B METENb-
HBIX psilax, B OJHOJHIEBOE (haHrOBOE NEpEIUIETCHUE

(puc.3). YeTHple WTIBI U3 HUTH OJHOTO IIBETA peEry-
JISIPHO 00pa3yIoT METJIH, a HeYEeTHbIE — HAOPOCKH, B TO
BpeMsi, KaK JUIsl HUTH APYTOTo IBETa BCE 3TO OCYILECTB-
nsietcst B 00paTHOM nopsiake. B Bo3HHKaroIieM Ha Ju-
LIEBOI CTOPOHE TPUKOTaXKa y30pe MPOUCXOJUT CMEHa
[BETa METEIbHBIX CTOJ0MKaxX [1, ¢.54].

"V!ﬁ'ﬂ%’

Puc.3.00nonuyesoe panzosoe nepennemenue. Obpazosanue yeemrozo y3opa

Crenyromuii 3IeMEeHT NeperIeTeHNs — IIPOTSKKa
TOSBIISIETCSI TIIABHBIM 00pa3oM TOT'/1a, KOT/ia mepepada-
TBIBAETCSI HECKOJIBKO CHCTEM HUTEH, KOTOPBIE ydacT-
BYIOT B 00pa30BaHUM METEJb TIOIIEPEMEHHO B COOTBET-
CTBHH ¢ pucyHKoM. Ha yuacTke, ryie HUTh He o0pa3yeT
neresb, OHa JIOKUT CBOOOAHO. [IpencraBneHHoe Ha
puc.4 OJHOJHMIIEBOE MEPEIUIETEHUE COCTOUT U3 JIBYX

VU 1 WU

CHCTEeM HHTEH, KOTOpBIE INPOKIAIBIBAIOTCS IIOIEpe-
MEHHO JUIsl TIeTae00pa3oBaHus Yepe3 JBa MEeTeIbHBIX
CTOJIOMKA W TaKXe IMONepeMEHHO 00pa3yloT Ha M3Ha-
HOYHON CTOPOHE TPUKOTa)ka MPOTKKH. [loaTomMy Ha
JIMLIEBOM CTOPOHE IMOJIY4acTCs y30p M3 IPOAOJIBHBIX
0JI0C.
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Puc.4. Oononuyesoe nepennemenue ¢ npomsickamu. Oopasosanue yeemnozo y3opa.

B 1po/1076HO —COETUHEHHOM TPUKOTAKE YETKHUE,
PacmoJio)KeHHbIe 0 OJHOMY METEILHOMY CTOJIOUKY
JIMHUM TPAHHUIIL, TOJIYYAIOTCS MCIONb3YsI TAK Ha3bIBae-
MOe IpeccoBoe coeuHeHne. B HacTosiee BpeMs: npu
M3TOTOBIICHUU BEPXHHUX M3JENUI JOCTATOYHO IIHPOKO

MPUMEHSCTCS MEepPEIUICTCHHE WHTapCUs, PUC.S, Tpen-
CTaBJISIONIECE COOOM TPHKOTAXK, B KOTOPOM BBSI3aH y4a-
CTOK HHUTH JPYTOTo IBeTa min Buia. CMeHa CHCTEM OC-
HOBaHa Ha yIpaBJieHUW CMEHOH HUTEeBOAa[2, c.12].
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CoBeplIeHHO HHOE N3MEHEHHE 110Ja4ll HUTH NPH-
BOJUT K 00pa30BaHHUIO METENb Pa3IMuHOIN BENUYMHBI.
OrtznenbHbIE HUTH OCHOBBI B TIpoliecce MeTaeo0pa3oBa-
HHS TIOJIBEPTalOTCsS B COOTBETCTBHH C Y30POM MOBBI-
IICHHOMY HaTSXKEHHIO C LIeJIbI0 00pa30BaHUs KaKKap-
JOBOTO Y30pa, 4TO MPUBOAUT K 0OpasoBaHHIOOOIEE
MEJIKHX NETeNb 10 CPABHEHHUIO C METISIMH U3 OCHOB-
HBIX HUTEH. DPDEKT BOSHUKAIOIIETO y30pa yBEIHYH-
BaeTCs MOCJe OKPAIIMBAHHS PH UCIIONB30BAHUU CHH-
TETHYECKUX HHUTEH, T.K. HAXOJAIIHecs MO OOJIBIIHM
HanpspKeHHEeM eI OKpaluBaroTcsa nHaye[4, ¢.93]

-

Puc.6. Ilepennemenue c npooonvHbiM YMKOM.

B Bocripusitn opMbl OoJIbIIIOE 3HAYEHHE UMEET
HE TOJIbKO OPHAMEHT, HO U (hakTypa TpUKOoTaxa. B 3a-
BHUCHMOCTH OT BEJIMYMHBI PUCYHKa, OTHOIIEHHS (hOHA 1
pHCYHKa, XapaKTepa paclOJOKEHHsS OJHAa W Ta JKe
(hopma BoctipuHIMAaeTcs opasHoMy. PaxTypa u pucy-
HOK IPEICTaBIISIOT COOOH aKTHBHBIE CPEICTBAa XYIO-
KECTBEHHOH BBIPA3UTENBHOCTUH. DPGHEeKT PakTypsl H
PHUCYHKA UCTIONB3YEeTCS IPEXK/IE BCETO IS TOTO, YTOOBI
MepeaaTs €CTECTBEHHBIE KadecTBa MaTepHalia, pac-
KPBITh €ro cBoeoOpasue. Eciu ¢dakTypa winm pucyHOK
TPUKOTaXa O4YEHb BBIPA3UTEIBHBI, TO UX BO3JEHCTBHE
Ha 3pUTEJIsI MOXKET OBITh CHIIbHEE, UM BO3/IeHCTBHUE ca-
MOH (pOpMBI H3JIETHS.

Takum 00pa3om, pHeMbl U CIIOCOOBI NTPUMEHE-
HUS B HApPOJHOM KOCTIOME TKaHEW, BBIIIMBOK, Y30p-
HOT'O TKQUeCTBa M Y30pHOT'0 BsI3aHbs CaMH 110 cebe Mo-
TyT CIYXKMTb MUMITYyJIbCOM JJIsl IOMCKA HOBBIX OPUTHU-
HAJIBHBIX KOMIO3UINH TPUKOTAXKHBIX ITOJIOTEH.
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Abstract

Data on studying of poisonous fishes are provided in article. and also VSE of fresh, temporarily poisonous
fish. Poisonous fishes in the world near 600-from types. From them 350 active.

AHHOTALUA

B craTthe mpuBeaeHBI AaHHBIC N0 M3YUEHHIO SIIOBHTHIX PbIO, a Takke BCD cBexeil, BpeMEHHO SI0BUTON
pbIOBL. SI1oBUTHIX PBIO B MUpe okosio 600-oT BuaoB. 3 Hux 350 akTHBHbIE.

Keywords: fishing industry, poisonous fishes. VSE of poisonous fish.
KiroueBble cjioBa: prIOHAS IPOMBIIIIICHHOCTH, S10BUTHIE PBIOBL. BCD s10BUTON PHIOHI.

C 1934 r. B BbICHIINX PBIOOXO3AHCTBEHHBIX y4eO-
HBIX 3aBEJICHUSX YMTaeTCs Kypc OosezHed peib [1, c.
13]. IlepBeiM mpodeccopom 3Toro kypca Obir O.M.
JIsfimaH, HayaBIIMK CBOIO MENArOrHYECKYIO JEsSTelb-
HocTh ewé B koHue 20-x rogos B MI'Y. B nepBoii no-
noBrHE XX B. B UXTHOIATOJIOTHHU PEO0IIAIaIo u3yie-
HHUE Tapa3suToB M MH(EKIMOHHBIX OoJie3HEH mpecHo-
Boaubix pei0. B CCCP, IMomeme, YCCP, CIIA
BBISIBIICHA OCHOBHAs Mapa3znTodayHa MPEeCcHOBOIHBIX
pBIO, M3ydeHa OMONOTHS BO30OYyAWTENEH BaXKHEWIITHX
WHBAa3MOHHBIX 3a00JICBAaHUN Pa3BOANMBIX M YaCTHIHO
MIPOMBICIIOBBIX PBIO, pa3paboTaHbl Mephbl Mpodumak-
TUKU U TEpalHM , YCOBEPUICHCTBOBAHA CHCTEMAaTUKA
BaXHEHIIMX TPYIN UXTUONAPa3UTOB. B 3HaunTenbHO

MEHBUIMX MacITabax BeIoCh U3yYEHNUE MOPCKHX SIJI0-
BUTHIX PBIO.

SnoBuThix peid6 B Mupe okoiso 600-ot Bunos. 13
Hux 350 aktuBHEBIe. Poccus — 0JTHO U3 BeIyIIuX peiOO-
IIPOMBIIIIEHHBIX TOCYIapCTB U, HECMOTPS HA OIpese-
NIEHHBIE CJI0)KHOCTH B PHIOHOM XO34HCTBE, 3aHUMAET 6
MECTO B MHpE TI0 100bI4e priOe 1 HePHIOHBIX 00BEKTOB
mocie Kuras, Anonumn, [lepy, Unmm n CIHA. Ceroxus
OKEOHHYECKOE PHIOOJIOBCTBO obecmeunBaeT 91% 00-
mux 00BEMOB TOOBIYM THIPOOHMOHTOB B CTpaHe, OJI-
Hako 1o cpaBHeHHIO ¢ 1990 1. 00BEMBI €0 YMEHBIIIH-
much Ha 59%. Bo BHyTpeHHHX BOTOEMAaX yIOBEI COKpa-
Tuiuck Ha 55% [2, ¢.221].
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Pr10a - oqnH U3 BaXKHEHIIINX ¥ MHOTOYHUCIIEHHBIX
WCTOYHHKOB IHIIH, B TOM YHCJIE HE3aMEHUMBIX KOMIIO-
HEHTOB IUTaHMUs. E€ MCTIONB3YIOT ISl IPUTOTOBICHUS
pa3sHOOOpa3HBIX NHIIEBBIX MPOAYKTOB, MOIYYCHHUS
psima LEHHBIX Je4eOHBIX, KOPMOBBIX M TEXHHYECKHX
npoaykToB [2,c.221]. C pocToM HaceneHus B MIpE yBe-
JUYUIICS. CTIPOC Ha MPOIYKTHI U3 ChIPbS BOJAHOTO MPO-
ucxoxzaenus [3,c.338]. Bo mHOrux cyonsekrax Poccuii-
ckoit deneparyu OyIyT 3aMyIICHBI CICIIUANBHBIC ITPO-
TPpaMMBbI Pa3BUTHS PIO0X03SIIICTBEHHOTO KOMILIEKCA, B
TOM 4HCII€ B pslie PErHOHOB Ypansckoro denepansb-
Horo okpyra. [lepen okpyrom nocrasjeHa 3ajada yBe-
JMYUTH TIPOM3BOJICTBO TOBapHOH pPHIOBI kK 2020 roxy
BTpOe - 10 20 ThIcs4y TOHH [2,c.340]. [1aBHO# 1eIbI0
WCCIICIOBAaHMA SIBISICTCS TPENOCTaBIeHHE (haKTHUe-
CKUX TAaHHBIX 110 COCTOSIHUIO U3YICHUS STOBUTHIX PHIO.
PEIOBI ¢ ITOBUTHIMU CBOHCTBAMH Pa3IEIIOTCS HA CIIe-
ITYIOIIHEe KaTETOPUH: IOHOCHBIC, IMEIOIINE CIICII(H-
YEeCKHE KeJe3bl, COOCTBCHHBIC SITOBUTHIC, Y KOTOPBIX
ST BbIpA0ATHIBACTCSI BHYTPH Pa3IMUYHBIX TKaHEH, U
PBIOBI C AOBUTOM KpoBbIO [4,¢.567]. IIATh caMbIX s1110-
BUTHIX phIO: Puiba xamensb- 6G0pogaByaTka, 3Ta pbioa
CUUTAETCS OJTHOM M3 CaMBIX SITIOBUTHIX B Mupe. Berpe-
yaeTcsl Ha MeJKoBoJbe Tuxoro u Muamiickoro okea-
HOB, a TakXke B Bogax KpacHoro mops, y 6eperos As-
crpanuu, Mugonesun, na Oununmnuaax, Mapiiamio-
BBIX ocTpoBax, Ha @umxu u Camoa. Poccusine umeror
peabHbBIC IMAHCHl CTOJIKHYTHCS C OMacHOM peIOOW Ha
mwispkax [Mlapm-aime-1letixa, Xypraap! win J[axa0a.

310 HauboJee OmacHasi U3 U3BECTHBIX SITOBUTHIX
PBIO, U €€ A1 MPUIMHAET CHIIbHEHIITYI0 60JIb C BO3MOXK-
HBIM IIIOKOM, TTApaJTMuOM ¥ OTMUPAHUEM TKaHEH .

Pviba- 3e6pa wnm momocaras KpbUTaTka (JIaT.
Pterois volitans) — peiba cemelicTBa CKOPIIEHOBBIX..
Ee pockourHslii Bux 0043aTeNbHO MPUBIEYET BHUMA-
HUE, HO CTOWT 3HATh, YTO B KPACHBHIX ITOJIOCATHIX TIJIaB-
HUKaX TasATCsS OCTPHIC W SIOBUTHIC MBI . JlaiiBepsl
MPEIYIPEXKAI0T BCEX, KTO 3aX0UYET MOTPOTraTh 3TO He-
00BIYHOE CYIIECTBO — 3TO OYCHB OMACHO, PHCKYETE TI0-
JNYYUTh IIOK, COMPOBOXMAIOUIMIACA CyIOpOTaMH |
HapyIICHHEM CepACYHOH NesaTeTbHOCTH. BeTpeuaroTes
B Tponudeckux Boaax Munuiickoro u Tuxoro okeaHos
— y 6eperos Kutas, AAnonun u Actpanuu. B nocnen-
Hee BpeMs IIMPOKO PacIpOCTPAHMIACH B KOPAJIOBBIX
pudax Kapubckoro mobepexps octpoBa l'autu u B
nponuBe MoHa. Mopckoti Opakonuuk-camasi SIOBHTAs
poiba EBpormeiickoro koHTHHeHTa. Bcerperuts ee
MOXKHO B 103KHOM yacTtu bantuiickoro mops, a Takxe B
UYepHoM U SIMOHCKOM MOpSIX.

Iune! mepBOro CIMHHOTO TUIABHUKA W JITHHHBIA
OCTpBII IIHIT Ha XKaOEPHOW KPHIIKEe CHAOKEHBI SOBU-
THIMHU KeJe3aM. Pwiba ¢pyey - wmm Oypas cobaka. B
SmoHMM cTowuT O4YeHb 1oporo. PacrpocTpanena Ha rore
OXO0TCKOTO MOPS (CeBEpHOE MOOEPEKHE OCTPOBA XOK-
Kaii70), B 3amaJHbIX aKBaTOPHIX SMOHCKOTO (BIOJIH
MaTepUKOBOTO moOepexxpss oT Ilycanma 1o 3ammBa
Ombra; BAOJIB OCTPOBHOTO OT IOT0-3amafHOTO mobepe-
Xbsl OCTpOBa XOHCIO 0 toro-3amajgHoro CaxanuHa),
XKéntoro n BocrtouHo-Kuraiickoro mope#, no tuxo-
OKEaHCKOMY Mo0epexkbio SInoHuu ot Bynkanudeckoro
3anuBa 10 octpoBa Krocro. B poccuiickux Bogax SAnon-

CKOr'o MOpsi, KyJla 3aX0IuT ceBepHee 3aiuBa [letpa Be-
smkoro u 1o FOxxaoro CaxannHa, 0ObIYEH B JIETHUH IIE-
puog.

Pr16a comep XUt cMEpPTEIBbHYIO 03y TETPOAOTOK-
CHHa BO BHYTPEHHHUX OpPraHax, B OCHOBHOM B IIEUEHH U
HKpe, )KEITYHOM IIy3bIpe M KoKe. B HacTosIee BpeMs
HE CYILECTBYeT NMpoTuBoAaus. Ckamvl —X60CMOKObL
IIpU MOBOPOTE XBOCTOM, CKaT CHOCOOEH HaHOCUTh
yZapsbl, BbIIENAS TOKCUUHBIN s1. BCcTpeTuTh Takux xu-
BOTHBIX MO>kHO B UepHOM Mope u y [IpumMopss. Y napst
cKarta OBIBaIOT HACTOJIBLKO CHIIBHBIMH, UTO C JIETKOCTBIO
poOBIOT Ja)ke KOXKaHyI 00YBb, €CJIM BbI 3allCTIHIIN
€ro, JIeXkKAIIEeTo TIe-To Hemaneko oT Oepera [5,c.1].

U3 npyrux pasHOBHAHOCTEH STOBUTHIX PHIO - 3TO
AaKTUBHO TOKCHYECKHE U NMACCHUBHO- TOKCHYECKHE. AK-
MUeHO moKcudeckue pblObl HAHOCAT PAHCHUS U U3IIH-
BalOT B HUX AJIOBUTYIO )KUAKOCTh. Takue SI0BUTBIE XKe-
JIe3bI IMEIOTCA y Kepuaka ATIaHTHKU ( B HEPECTOBBII
MepHoJ), Y MOPCKOTO KOTa ( Ha XBOCTOBOM IIIWIIE) U
JIpyrux pei0 ( MypeHa, CHIK, KOJIouas aKysia, MOPCKOH
JPaKkoH, MOpCKas KOpPOBa, PEUHONH OKyHb, HECKOJIBKO
BUJIOB MOPCKHX €pIleii U OBIYKOB, KOMIOYHNA cOM, 06O-
ponaBuatka) [6,c.82]. Mopckoii KOT MOXKET HAaHECTH
CMEpTENBHBIN yoap 4YelIOBEKY XBOCTOM; YKONBI €ro
IINMTA BEI3BIBAIOT CHIIBHYIO 0OJIb, PACCTPONCTBO JbIXA-
HUS, CEpACYHON AEATENILHOCTH M JaXKe€ CMEPTh Yello-
Beka [7, ¢.580].

K sBHO S00BUTBIM MACCHBHO- TOKCHYECKUM PBbI-
6aM OTHOCST pBIO, Y KOTOPBIX BECh OPTAaHU3M HIIH OT-
JieTIbHbIC OpTraHbl U TKAHU 00JI/Ial0T SIMOBUTHIMH CBOM-
CTBaMH. SITOBUTOCTH PBIO MOXKET OBITH CBsI3aHA C OIpe-
JIeNIEHHBIM BpeMeHeM roza. PacnpocrpaHeHO MHeHue
CpeIy HaceleHUs] ¥ UMEIOTCS YKa3aHus B JIUTEpaType,
YTO y OayxamcKOW M HMCCHIK - KyJbCKOW MapHUHKU
OYEHb SJIOBHTAs MKpPa, MOJOKH, Y€pHas IUIEHKa Opro-
LIMHBI U Jaxe rojnosa. OnHako uccienosanusamu B Ka-
3axckoit CCP OBLIO yCTaHOBJICHO, YTO CaMITBl MAPHHKU
COBEpILEHHO HESNOBUTHI, a Y CaMOK SIOBUTA TOJBKO
HKpa, IpUIEM BECEHHsI UKPA FOPa3io AJOBUTEE OCEH-
Heli; cienoBarenbHO. OTpaBiieHHs MOTYT HaOIio-
JaThCs OOJIBIIE BCETO B HEPECTOBBIM MEPHOJ BECHOM.
TokcuH MKpBI BOJOM HE BBIMBIBACTCS, TAK KaK HaXo-
JIUTCS BHYTPHU UKPHHOK, HO TOJ ICHCTBUEM BBICOKHX
Temmeparyp paspymaercs. [loatomy crepuin3oBaHHas
noj gasnerueM ( 1-1,5 atM.) uxpa MapuHku o6e3Bpe-
JKHBAETCS B KOHCEPBaX M MOXET YHOTPEONAThCS B
MUILY YEJIOBEKOM.

Hxpa , Monokn u 4€pHas IIEHKA OPIOMIMHBI TO-
soro ocmasa B LlentpansHoil u Cpenneil A3un Taxxke
CUUTAIOTCA SIIOBUTHIMH, OJHAKO CIELUAIBHBIX UCCIIE-
JIOBaHUIl 10 cux mop He mpousBoaunock. OTHocH-
TEJILHO ycaua UMEITCS pa3HOpPEUMBBIE CBEJCHUA. Tak
, Y JHETIPONETPOBCKOTO ycada UKPY MPU3HAIOT SI0BH-
TOH, BBI3bIBaIOIIEH 3a00JIeBaHNs KUIIEYHUKA, & Y yca-
yeir Apansckoro mops u FOxnoro Kacnmsa mkpa Ges-
BpeniHa, 1 MECTHOE HAaceJICHNE YIOTPeOseT e€ B ULy
6e3 Bpeaa. OcoOEHHO OMAaCHBIMU IS YEJIOBEKa U JKHU-
BOTHBIX TIPU3HAHBI JaJbHEBOCTOYHBIE CKaJIO3yOHI,
suapl Tetradon u Diodon. SInoHLBI CYUTAIOT, YTO MACO
9THX PHIO BKyCHOE M OE3BpEAHOE, a SIOBHUTHI TOJIBKO
MI0JIOBBIE IPOAYKTHI. BMecTe ¢ TeM N3BECTHBI CIIy4au B
Snonuu, xoraa aroau ymupanu depe3 20 MUHYT Hocie
TOT0, KaK ObIIO ChEJICHO TOJILKO OHO MSICO CKano3yoa,
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x0T peiba Obuta Bapénas [4,c.567]. Tak kak s7 Xo-
POIIIO PaCTBOPHM B BOZE, TO, BO3MOKHO, TOKCHH U3 O~
JIOBBIX IPOAYKTOB IPOIHUTAJI CONPHUKACAIOIINECS YaCTH
Msica IpH TUT0Xo mpombiBKe. [1o31Hee OblIa BEISICHEHA
BBICOKAsl TEIUIOYCTOWYMBOCTh TOKCHHA CKao3yoda:
TOKCHH BBIAEPKHUBACT YCTHIPEXUACOBOE KUILTICHUE U
paspyliaeTcst TOJIbKO MPU KHUIITYEHUH C COJITHOM KHC-
JIOTOH WK IIETI0YaMH.

K cpvimosioosumeim pwibam OTHOCSTCS TaKue
PBIOBL, Y KOTOPBIX SII0OBUTA TOJBKO CHIBOPOTKA KPOBH.
S1n B CBIBOPOTKE paspyliaeTcs IpH HarpeBaHuu 1o 70°
B TeUeHHe 15 MHUHYT, a TakxKe 1oJ AeUCTBUEM KHCIOT
u menodeid. [Ipu made BHYTpB( 4epe3 poOT) CHIBOPOTKA
KPOBH Takod peIOBI Oe3BpenHa. OgHAKO MPH BHYTPH-
BEHHOM BBEJCHUHM OHA BBI3BIBAET TE€MOJIU3 KPOBU Yy
KPOJIMKa, MOPCKOW CBUHKH M MBIIH. K peibam, nmero-
M SI0BUTHIE CBOMCTBa KpoBH. OTHOCSTCS MUHOTH,
yIpu, JUHM, KapIbl ¥ TyHIBI. [I0CKONBKY CHIBOPOTKA
KPOBH yKa3aHHBIX PbIO HE OKa3bIBAaET SIOBUTOTO JEH-
CTBUSI TIPH BBEJICHHUU PEr 0S, yIoTpeOieHHe UX B MUIILY
COBEpLIEHHO OE3BPEIHO, YTO IIMPOKO U3BECTHO.

CerosHs HOBBIE HCCIEIOBAHMS YKa3bIBAIOT Ha
HEOOX0IMMO ITOMHHTB!

— HeJB3s MpoOoBaTh PHIOY, (apii, UKpY B IpoO-
recce KyJTuHapHOH 00paboTK;

— yOOpOUHBIH 1 pa3ferovHbIi MHBEHTAph MOCIIEe
MPUTOTOBIICHUS PHIOHBIX U3AEIUI CIEAYyeT HOMBITh U
00/1aTh KUIISITKOM.

Komyenne. Komuenue npu temnepatype +28°C
(tax HazeiBaemast “kippered herring”) u +40°C (“gold
herring») He o0Oe33apaxkuBaeT pbIOy, OJJHAKO TeMIIepa-
typa +60°C (“red herring”) oka3biBaeTcs ryOUTENbHON
Just HeMmarton anuzakuca (Davey, 1972a).

Heo0xonnmo yckopeHHOe pa3BUTHE OTEYECTBEH-
HOW PBIOHOW OTpaciy, B CBSI3U C OTBETHBIMU MepaMH
roCyAapcTBa Ha MHPOBBIE SKOHOMHYECKHE CAHKIIUH.
Heo6xoaumo coBeplIeHCTBOBAaHHE TEXHHWKH II€pepa-
0OTKH, XpaHEHUSI W TPAHCIIOPTUPOBKH PHIOHOM Ipo-
nykuuu. CornacHo BerepuHapHOoMy 3akoHOIATEINb-
ctBy Poccuiickoit @enepanuu 3anperaeTcs: peaausa-
U W HWCHOJB30BaHWE JUIA THWINEBBIX  LeJei
NPOJYKUUH >KUBOTHOBOJCTBA, HE IIOJIBEPIHYTOH B
YCTaHOBJICHHOM MOPSIIKE BETEPHHAPHO- CaHUTapHOU
dKCHepTH3e. A TaKkKe MPOBOJAT BETCPHHAPHO- CaHH-
TapHYIO SKCHEPTU3Y CBEXEW, BPEMEHHO $JI0BUTOMN
PHIOEL.

PrI0y ¢ mpu3HaKaMy WK 10JI03PEHNEM Ha OTPaB-
JICHUE MCCIIEAYIOT Ha TOKCHYHOCTh HKCIIPECCHBIM MHUK-
pomeTosioM c J1abopaTopHOH KyJIbTypol MH(Y30puu
terpaxumMena nupudopmuc (mramm WHi4). Ilpu otpu-
HaTeJLHBIX Pe3yJIbTaTaxX UCCIECJOBAHMS €€ pealn3yoT
TOCJIe IPOBEIeHNs JTa0OPaTOPHBIX UCCIIE0OBaHNH B 3a-
BHUCUMOCTH OT HX pe3ynbraToB. [Ipu ycraHOBICHNN 00-
el TOKCHIHOCTH MsICa SKCIIPECCHBIM MUKPOMETOA0M
B BETJIA0OPATOPHIO0 HAa XUMHKO- TOKCHKOJIOTHYECKOE
uccnepoBanne HanpasisaoT 10 peid U3 BBUTOBICHHOM
MapTHH C yKa3aHHWEeM Ha Kakue sS7pl He0OX0IUMO Mpo-
BECTH HCCJIEI0BaHHE. BHAOBYI0 TPUHAICKHOCTD
OTpPAaBJISAIONIMX BEUIECTB M OCTATOYHOE MX KOJINYECTBO
B MsICE YCTaHaBIMBAIOT, IPUMEHSSI METOJbI, Ipery-
CMOTPEHHBIE COOTBETCTBYIOLIEH HOPMAaTUBHO- TEXHH-
YECKOro JOKYMEHTAallMeil Ha OIpeAeseHHe TOro WIIN

MHOTO TOKCHYECKOTo BemiecTBa. MccnenoBanus Ha 1e-
CTHIH/BI IPOBOJST B COOTBETCTBUH C AEHCTBYIOMINMHU
METOJaMH, W3JI0KEHHBIMH B JIOKYMEHTEe « Makcu-
MaJIbHO JIOITyCTHMBIE YPOBHH COAEPKaHUS TECTUIH-
JIOB B IHIIEBBIX NPOJYKTaX M METOIBI UX OIpEAeie-
Hus» ( Can- [Tun 42-123-4540-87). JIns ananu3a TAOxE-
JIBIX METAJUIOB M MBIIIbSIKA HCIOJB3YIOT METOJBI,
npeaycmotperHbie B komiuiekce ['OCToB « Coipbé u
MIPOAYKTHI NMUIIEBbIe. METOABI ONpeieIeHUs] TOKCHYe-
ckux siementoB» (ytB. ['occrammaprom CCCP 31
Mapta 1986 r.).

[Teproan4HOCTH 1a00PATOPHOTO KOHTPOJIS 3@ CO-
JeprKaHUEeM TSKEIBIX METAJUIOB M MBIIIbSKA B PHIOE U
pBHIOOTIPOAYKTAX ompenenieHa « PekoMeHmammsMu o
TIOPSIIKE ¥ HEPHOJUIHOCTH BEIOMCTBEHHOTO J1abopa-
TOPHOTO KOHTPOJIS 32 COAEPKAHMEM TOKCHUIHBIX dJe-
MEHTOB B ITPOI0OBOJILCTBEHHOM CHIPBE W MHUIIEBbIX IIPO-
OykToB» (yTB. MUHHCTEPCTBOM 3IpaBOOXPAHEHUS
CCCP 7.04.1988 1.). O0s3aTenbHOMY OIpPEICICHUIO
MOJyIeXKAaT XUMHUYCCKUE DJIEMEHTBI: PTYTh, CBHHEL,
KaJIMH, a B KOHCEpBax B cOOpHOM >KeCTSHOH Tape- u
o70Bo. Kaxue mpebyiomcsi OOKyMeHmuvl npu OyeHxu
Kauecmea pbloonpodykmos. Mo CONCPKaHUI0 TOKCHY-
HBIX 3JEMEHTOB IIPOBOJST B COOTBETCTBHM C TIIpe-
JETHHO JOITYyCTUMBIMU KOHIICHTPALMSIMHU TSDKENBIX Me-
TaJUIOB ¥ MBIIIBSKA B IIPOJAOBOIBECTBEHHOM CHIPHE IH-
mieBbIX npoayktoB ( Can- [Tun 42-123-4089-86) a mo
HaJTMYUIO MECTHUIHAOB- COTJACHO CAaHUTapHO- I'MTHe-
HHYECKMM HOpPMaMm « MaKCHMaJbHO JOIYCTHMBIE
YPOBHH COZAEPIKAHMUS ECTUIIM/IOB B IIMIIEBIX MPOIYK-
Tax U MeToabl ux onpenenenus» ( Can- [lun 42-123-
4540-87, npunoxenue 4). [Ipu Hanu4yuu B MsCe COJICH
TSOKETBIX METAIJIOB WJIM MECTUIM/IOB, ITPEBHIMAOIINX
MaKCHMaJbHO JIOMyCTUMBIC YPOBHH, PbIOA MOIJIECKUT
nepepaboTKe Ha TeXHU4YecKue Ienu. Pei0y, mpu oTpas-
neHnn peHomamu, HeTenpoIyKTaMu, XJI0pohopMoMm,
MUPUANHOM, (HOPMATHHOM, 3PHPOM, YIOOPCHUIMHU
CKapMJIMBAIOT >KUBOTHBIM IOciie TpoBapku npu 100° B
tedeHue 30 MUH. ¢ MOMEHTa 3aKUTIaHus. POy, OTpaB-
JICHHYIO B BOJIOEME ITOBAPEHHOH COJBIO WIIM MOYEBH-
HOW (KapOHUIOM), B CBEXKEM BHJIE MPHU XOPOIIUX OpTa-
HOJIETITUYECKUX MOKa3aTessIX HalpaBisAioT Ha IHIIe-
BbIe IIeTH. MsCO pbIO, OTPaBIEHHBIX MOUYEBHUHOH, HE
JOJDKHO cojepkarh Oonee 300 mr/kr amMmuaka. PriOy
COMHUTEJIHHOI CBEXXECTH C HAJTMINEM aMMHaKa B Msice
BBIIIIE JIOMTyCTUMOHN KOHIICHTPALNU CKapMIITHBAIOT JKH-
BOTHBIM mocine npoBapku npu 100° C B teuenue 20
MHH. C MOMEHTA 3aKunanus. [Ipu oOHapyxeHUn CHtb-
HOrOo MUKpOOHOTrO 3arpsisHenus ( 6onee 100 kieTok B
ToJIE 3peHUsi MUKpOCKoTa, uin 6onee 10°B 1 r Msca)
€€ CKapMJIMBAIOT KHUBOTHBIM TOCIe poBapku npu 100°
C B teuenue 20-30 MuH. ¢ MOMEHTa 3akunaHus |8,
c.384].

3axurogenne. K BpeMeHHO SI0BUTHIM ITPECHOBO-
HBIM DPBIOAM OTHOCAT ycada, OKYyHs, JIMHS, TEJSIb,
LIYKY, MUHOTY, TYHIIa, Kapla, TaKk KaK MX ChIBOPOTKA
KpOBH, UKpa, MOJIOKH ¥ TIeYeHb B MIEPHOJ HEPECTa CO-
JepKaT AJ0BUTHIE BemiecTBa ( MXTHOTOKCHHBI). Omac-
HBIE JJIs1 3/10pOBbs YeIoBeKa. BbIIOB yKa3aHHBIX BUIOB
PHIO B Iepuo HepecTa U yrnoTpediieHne uX B MUY 3a-
IIpemaercs.
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