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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE EFFECT OF ULTRAVIOLET RADIATION ON THE ORGANIZATION
AND STRUCTURE OF COLLAGEN FIBERS OF DERMIS

"Myronchenko S., 2Zvyagintseva T., *Ashukina N.

!National University of Pharmacy, Kharkiv; ’Romodanov Neurosurgery Institute of National Academy
of Medical Sciences of Ukraine, Kyiv, 3Sytenko Institute of spine and joint pathology of National Academy
of Medical Sciences of Ukraine, Kharkiv, Ukraine

The effect of ultraviolet (UV) on the skin significantly dis-
turbs its morphofunctional state. A study of the effects of local
ultraviolet irradiation (UV) in the minimum erythema dose in
guinea pigs in 2 hours to 8 days period after irradiation revealed
inflammatory and degenerative changes in the focus of expo-
sure, reaching the highest severity on the third day [1]. Mor-
phometric studies confirm histological changes in the skin [2].
The histological and morphometric methods used in these works
make it impossible to assess the types of collagen and its struc-
ture in the dynamics of the development of the erythema and
early post-erythema skin reaction, and, therefore, comprehen-
sively assess the degree of UV damage to the skin.

The aim is to study the features of the influence of local
ultraviolet radiation on the organization and structure of collagen
fibers in the radiation area.

Material and methods. The studies were performed on 30
albino guinea pigs weighing 400-500 g. Erythema was caused
by irradiation of a shaved skin area using a OKN-11-M mercury-
quartz irradiator (UV rays A and B), placed ata distance of 10 cm
from the animal for 2 minutes [3]. The control group was intact
guinea pigs. To study the features of morphological changes in
the skin after a local ultraviolet, animals were decapitated under
general anesthesia (thiopental sodium 10 mg/kg) at different
periods of the experiment (2 hours, 4 hours, 3rd day, 8th day).
The work with animals was performed in compliance with the
rules of the International Code of Medical Ethics (Venice, 1983),
the “European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Purposes”
(Strasbourg, 1986), and the General Ethical Principles of
Animal Experiments, adopted by the First National Congress on
Bioethics (Kiev, 2001), Directive 2010/63 / EC of the European
Parliament and the Council for the Protection of Animals
Used for Scientific Purposes and the Law of Ukraine “On the
Protection of Animals from Cruelty” N 3477-1V of 21.02. 2006.

Preparations for histological studies were prepared according
to the generally accepted method [4]. Collagen was identified
in polarized light (Olympus BX53 microscope) on preparations
stained with picrosirius red (Picro-Sirius Red Stain Kit, Abcam,
USA). Depending on maturity, type I collagen gives a glow
from orange to red, type III collagen — green. Collagen was
photographed using a Canon EOS-300D digital camera [4,5].

For additional objectification, histological sections were
analyzed using a point scale, modified according to the rating
scale of V. Prabhu et al. [6]. Scores from 0 to 3 were calculated
for each histological characteristic: 0 — normal parameter, 1 —
slight deviation from the norm, 2 — average, 3 — maximum
(Table 1). According to this scale, the minimum number of points
(0) is the dermis of the skin with normal collagen structure, and
the maximum (9) - with the most disturbed structure of collagen
fibers (Table 1).

The obtained numerical indicators were processed using
the IBM SPSS Statistics 20.0.0.2 application. The mean (M)
and standard deviation (m) were calculated. To determine the
differences between the comparison groups, the Kruskal-Wallis
test was applied for independent samples. The difference was
considered significant under conditions of p<0.05 [7].

Results and discussion. In intact animals, the collagenic
framework of the dermis had a normal structure. As a result of
collagen analysis after reaction with picrosirius red in polarized
light in the dermis, which contains 85% of skin collagen, a red
and yellow glow were generally observed, which indicates
the presence of type I collagen in the composition of collagen
fibers [6]. The intensity of the glow was high. Such fibers in the
reticular layer of the dermis formed a dense network and were
located in bundles parallel and at angles to the skin surface. The
papillae of the dermis were formed by loose connective tissue,
where areas with thin collagen fibers and type III collagen were
detected, displaying a green glow in polarized light (Fig. 1a).

Table 1. Scale for collagen assessing after staining with picrosirius red in polarized light

Grading of the collagen fibers state (points)
Indicator
0 1 2 3
Yellow (I type collagen) The presence of green
red and yellow (type | . .
. in the mesh layer (type 111 collagen) in the .
. collagen) in the mesh layer, . Green predominates
Color/composition predominates, more than mesh layer, more than
presence of green (type III) . . (type III collagen)
. ) . 30% green (III type) in 50% green (type III) in
in the papillary dermis . i . s
the papillary dermis the papillary dermis
. Reduced in the papillary Weak or absent
Intensity of . . . .
X Bright throughout the dermis uneven intensity or mesh layer of the throughout the
refraction . .
dermis dermis
Slight swelling with Disorders of the mesh
Orientation Tightly packed beams form impaired structure structure, preferably in Chaotic location,
a mesh structure density in the papillae or parallel directed in the structure disturbance
mesh layer papillae or mesh layer
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It was found that in irradiated animals, 2 hours after
ultraviolet irradiation, according to the results of polarization-
optical studies, the collagen structure and ordering of the
arrangement of collagen fiber bundles did not differ from
the histological picture found in intact animals. Bundles of
collagen fibers with type I collagen were oriented parallel
and at angles to the skin surface, forming a dense lattice
structure. The intensity of refraction of bundles of collagen
fibers did not differ from that indicated in intact animals.
Type III collagen was found in the papillary layer of the
dermis in not significant amount (Fig. 1, b).

Four hours after ultraviolet irradiation, as a result of the
analysis of the skin area after staining with picrosirius red
in polarized light, a slightly lower refraction intensity was
found in comparison with intact animals and the previous
observation period. An increase in fibers with a green glow
was noted against a background of a decrease in red in the
papillary dermis. The cells of weak refraction were caused
by the phenomena of tissue edema - the accumulation of
fluid between the fibers, which creates dark fields on the
histopathological product. The bundles of collagen fibers in
these areas were of different thicknesses (Fig. 2).

Fig. 2. The skin area of the guinea pig 4 hours after exposure
to ultraviolet radiation. Decreased refractive intensity due to
tissue edema. Picrosirius is red. polarized light. SW 200

On the 3rd day after the ultraviolet radiation, the collagen
fibers in the focus of irradiation in the papillary dermis and
the outer reticular section had a bright but heterogeneous
refraction of predominantly yellow color with interspersed

© GMN

b

a

Fig. 1. The skin area of intact animals (a) and 2 hours after exposure to ultraviolet radiation. Bundles of collagen fibers
with type I collagen (red and yellow glow) form a dense mesh structure. Picrosirius is red. Polarized light. SW 200

green, which to some extent reflects their degeneration. In
addition, it was noted that bundles of collagen fibers in these
zones were oriented parallel to the skin surface. In the deeper
sections of the reticular layer, collagen fibers were thinner,
contained collagen of type III, were arranged irregularly,
forming a structure similar to lace. They were characterized
by uneven refraction (Fig. 3).

Fig. 3. The skin area of the guinea pig on the 3rd day
after exposure to ultraviolet radiation. Bundles of collagen
fibers with type I and IIl collagen are located parallel to
the skin surface in the papillary dermis and the outer retina.
Irregular orientation of collagen fibers with type Il collagen
in the deeper sections of the reticular layer. Picrosirius is
red. Polarized light. SW 200

On the 8th day, collagen fibers in the area of the ultraviolet
radiation in the dermis had weak refraction and contained
mainly type III collagen. In the papillary layer, they were
located parallel to the surface of the skin, in the reticular layer
they formed a cellular structure. The composition of collagen
fibers in this layer was heterogencous — a site with type I
and III collagen was observed. In accordance with this, the
refraction was uneven - brighter in collagen fibers containing
type I collagen. It should be noted that thick bundles of
collagen fibers were directed perpendicular to the surface,
between them thin fibers with green glow were located at
different angles (Fig. 4). This orientation of collagen fibers is
uncharacteristic for the dermis and indicates to a disturbance
of its physical properties.
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Table 2. The results of the assessment of the state of collagen fibers
on a semi-quantitative scoring scale (cumulative annualized, M+m)

Observation period Sum of points
Intact animals 0
2 year 0
4 year 0,6140,49*
3rd day 1,75+0,44%*
8th day 2,4+0,50%*

note: * - significance of differences compared with intact animals (P<0.05)

Fig. 4. The skin of the guinea pig on the Sth day afier exposure
to ultraviolet radiation. Weak refraction of collagen fibers with type
111 collagen in the papillary layer; its irregularity in the mesh layer:
Collagen types I and 1II. Picrosirius red. Polarized light. SW 200

The condition of collagen fibers in the skin area of guinea
pigs exposed to ultraviolet radiation was semi-quantitatively
analyzed by three parameters - composition, refraction
intensity, and orientation (Table 1). 2 hours after exposure to
UV, the studied parameters did not differ from the structure
of the normal dermis (intact animals), and on the 8th day, the
maximum deviation from it was determined by the total number
of points (Table 2). A significant deterioration in the structure
and composition of collagen fibers was recorded starting from 4
hours after exposure to ultraviolet radiation and progressed with
an increase in the observation period (p<0.001).

Attention is drawn to the fact of increasing disturbances of
degenerative changes in collagen on the 3rd and 8th day, which
coincide with classical histological methods, revealing at the
same time a maximum of degenerative disorders [1,2].

The detected metabolic disturbances in the irradiated UV
skin on the 8th day [8] are in accordance with the analysis
of collagen in polarized light. The research results allow us to
predict violations of the morphofunctional state of the skin after
a local ultraviolet radiation for a long term.

Conclusions. The influence of local ultraviolet radiation in
the minimum erythema dose on the skin of guinea pigs leads to
the development of disturbances of the organization (abnormal
position and ordering) and structure (increase in collagen content
of type III) of collagen fibers of the dermis, which progress with
an increase of the observation period.
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SUMMARY

THE EFFECT OF ULTRAVIOLET RADIATION ON THE
ORGANIZATION AND STRUCTURE OF COLLAGEN
FIBERS OF DERMIS

"Myronchenko S., ?Zvyagintseva T., *Ashukina N.

!National University of Pharmacy, Kharkiv;, Romodanov Neu-
rosurgery Institute of National Academy of Medical Sciences of
Ukraine, Kyiv, *Sytenko Institute of spine and joint pathology of Na-
tional Academy of Medical Sciences of Ukraine, Kharkiv, Ukraine

The aim is to study the features of the influence of local
ultraviolet radiation on the organization and structure of collagen
fibers in the radiation area.

The studies were performed on 30 albino guinea pigs
weighing 400-500 g, exposed to local ultraviolet radiation.
Animals were removed from the experiment after 2 hours,
4 hours, 3 days, 8 days after irradiation. The control group
was intact guinea pigs. To assess the structure and location
of collagen fibers, skin sections in the irradiated area were
studied using histological methods with polarized light
analysis of collagen, and they were also analyzed using a
scoring system for three parameters: composition, refraction
intensity, and orientation of collagen fibers.
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The revealed structural features of collagen fibers reflect
the course of the process of degeneration of the collagen skeleton
of the dermis with a violation of the orientation and ordering of
collagen fibers and an increase in the content of type III collagen
with an increase in the observation period. According to the results
of a semi-quantitative assessment of the state of collagen fibers,
a significant deterioration in their structure and composition was
recorded starting from 4 hours after exposure to ultraviolet radiation
and progressed with an increase in the observation period. On the
8th day, the maximum deviation from the structure of the normal
dermis is determined by the total number of points.

The influence of local ultraviolet radiation in the minimum
erythema dose on the skin of guinea pigs leads to the development
of disturbances of the organization (abnormal position and
ordering) and structure (increase in collagen content of type III)
of collagen fibers of the dermis, which progress with an increase
of the observation period.

Keywords: ultraviolet radiation, skin, collagen fibers.
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BJIUSHUE VYJIBTPA®UOJIETOBOI'O OBJIYYEHUSI
HA OPTAHUM3AIIMIO U CTPYKTYPY KOJIJIAI'EHO-
BbIX BOJIOKOH JIEPMbI

"Muponuenxo C.U., '3arunuesa T.B., *Amykuna H.A.

!Hayuonanvnolii hapmayesmuueckuil ynueepcumem, Xapokos,
IV «Hnemumym netipoxupypeuu um. akao. A.I1. Pomodanoea
HAMH Yxpaunoiy, Kues, IV «Hncmumym namoio2uu no3eo-
HOUHUKA u cycmaeos um. npop. M.U. Cumenxo HAMH Vkpau-
ubly, Xapwvkos, Yrpauna

Iens wccnenoBaHus - U3yYUTh OCOOCHHOCTH BIIMSHHS JIO-
kaibHOro YOO Ha OpraHM3aIMio U CTPYKTYpPY KOJJIareHOBBIX
BOJIOKOH B 30HE OOJIy4eHHUS.

HccnenoBanus 6butn mpoBeneHbl Ha 30 MOPCKMX CBHHKaX-
anpOuHocax Maccoir 400-500 1, - 6 HHTAKTHBIX >KHBOTHBIX
(rpynma KoHTposs) U 24 KUBOTHBIX, TOJBEPILIMXCS JTOKAJIbHO-
My yabTpaduoieToBoMy o0mydeH 0. JKUBOTHBIX BHIBOIMIH U3
SKCIIEpUMEHTa cItycTs 2 yaca, 4 Jaca, 3 CyToK, 8 CyTOK mocie
obnydenus. [pynmoit KOHTPOJISI CIY)KHIM MHTAKTHBIE MOPCKHUE
CBUHKH. J[JIs1 OLIGHKH CTPYKTYpPBI M PACIIONIOKEHHS KOJIJIareHOo-
BBIX BOJIOKOH CPE3bl KOXKU 30HBI OOJIyHdEHHsI HUCCIICIOBAIN Me-
TOZIaMH TUCTOJIOTHH C aHAJIHM30M KOJUIareHa B IOJISIPU30BAaHHOM
CBETE M C MOMOLIBIO CHCTEMBI HojcyeTa 0auIoB IO TPEM Ma-
paMeTpaM: COCTaB, MHTEHCHBHOCTb pedpakiiiu, OpHeHTALUs
KOJUIAar€HOBBIX BOJIOKOH.

BrisiBieHHBIE 0COOEHHOCTH CTPYKTYpPBI KOJUJIAr€HOBBLIX BO-
JIOKOH 0TOOpaKaroT X0 IMpoliecca AereHeparny KoJulareHoBOro
KapKaca JIEpMbl C HapyLICHUEM OPUEHTALMU U YIOPSAA0YEHUS
KOJUIATCHOBBIX BOJIOKOH, @ TAaK)KE IOBBILICHUEM COACPIKAHHS
xosareHa Il Tuna napaienbHO ¢ yBeJIMYSHHEM CpoKa Halo-
nenust. [To pesynbraraM MONyKOJINYECTBEHHON OLGHKH COCTOSI-
HUS KOJUIAr€HOBBIX BOJIOKOH 3HAYMMOC YXYALIEHUE UX CTPYKTY-
PBI ¥ cOocTaBa MPOUCXOAMIIO CITYCTs 4 yaca Mociie BO3ICHCTBUS

YOO u nporpeccrpoBajo ¢ yBEIHYSHHUEM CPOKa HAOIIONCHNSI.
Ha 8 CYTKHU BBISABJIICHO MAKCUMAJIbHOE OTKJIOHCHHUE OT CTPYKTY-
PBI HOPMAJILHOM JIEPMBI 110 CYMMapHOMY KOJIHYECTBY OaslIoB.

BnusiHue JI0KaJIBHOTO YIBTPaHUOIETOBOrO OOIyYeHUs B
MHUHHMaJIbHON 3pUTEMHON [103¢ Ha KOXY MOPCKOH CBUHKHU
IPUBOAUT K Pa3BUTHUIO HApYLICHUH opraHu3alnuu (aHOMajb-
HOE B3aMMOPACIIONOKEHUE U YIOPSIAOUYEHHOCTh) U CTPYKTY-
pel (yBesnnyeHue copep:kanus koyuareHa Il tuma) xomnare-
HOBBIX BOJIOKOH.
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