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MPOrpeccUpyIollee yMEHbUIEHHEe MacChl Tella  IOAOIBITHBIX
JKMBOTHBIX €  HEOIUIACTUYECKMX  IPOIECCOB. Y CTaHOBJICHO
JIOCTOBEPHOE yMEHBLIEHHE KaK MAacchl, TAK M MPOCTPAHCTBEHHBIX
XapaKTEPHCTUK CENE3eHKH B MHAMMKE SKCIIepHMeHTa. BrrsicHeHue
MIATOTCHETHYECKUX MEXaHU3MOB OPraHOMETPUYHUX HM3MEHEHHIH
CEJIe3eHKH B YCJIOBUSIX OKCHEPUMEHTAJIBHO CMOJIEIMPOBAHHOTO

HEOIUIACTHIECKOTO nporecca Tpebyer JaIbHEHIIero
THCTOJIOTMYECKOTO  HMCCIICIOBAaHHMsI ~ M3MCHEHHI  CTPYKTYPHBIX
KOMIIOHEHTOB HCCJIEyeMOro OpraHa.
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investigated. A progressive decrease in the bodghwef
experimental animals with a neoplastic process foasd.
A significant decrease in both the mass and spatial
characteristics of the spleen in the dynamics of th
experiment has been established. The determinafitime
pathogenic mechanisms of organometric changes en th
spleen under conditions of an experimentally matiele
neoplastic process requires further histologicangration
of changes in the structural components of therorga
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THE ROLE OF NEUROHUMORAL DYSFUNCTION IN PATHOGENESI
TRAUMATIC OPTIC NEUROPATHY
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The neurohumoral properties’s changes in the hybathus as a result of TON are unknown. The purpdsbe
study: to study neurohumoral dysfunction in thetmatic optical neuropathy’s pathogenesis. Meth®tis. traumatic damage to
the orbital part of the right optic nerve was refrced in 60 sexually mature rabbits in the expamimEhere were two groups of
animals of 30 individuals: intact and experimentalectronic microscopy of the hemithin and ultratléections and the
morphometry of the cranial part of the right optrve and the suprachismic nucleus of the hypatheaaone month after the
injury. It has been established that traumatic dgarta the orbital part of the optic nerve causestiee edema and destructive
changes in the cranial part of the optic nerve tlwedsuprachiasmic nucleus of the hypothalamus.rétiecing the volumetric
neurosecretory granules density and the pycnomoigeiis’ number at the last stage of developmetreising were detected.
This reduces the corticosteroids production thaseainflammatory reactive damage to the optic neBanclusion. Hence,
neurohumoral dysfunction is an important mechanigthe pathogenesis of traumatic optical neuropasimd its correction
will have positive effects for treatment.

Key words: traumatic optical neuropathy, neurohumoral dysfien¢ suprachiasmic nucleudf the hypothalamus,
neurosecretory granules.

The traumatic optic neuropathy (TON) is poly etgital disease. The proponents of metabolic
theory of TON’s pathogenesis consider the ionicrotansmitters selection homeostasis imbalance
(including electro cytotoxicity of glutamate). TBecondary mechanisms of optic nerve injury areenerv
cells’ apoptosis, the lipid degradation, inflammgteand immune responses imbalance [6]. The
neurochemical factors induce toxic and activatéaimfmatory substances such as prostaglandins [5],
oxidation reaction, chemokines and inflammatoryokirtes. Destroy of the hematoencephalic barrier
causes nerve tissue swelling [12, 13, 18].

The craniocerebral trauma is the most often rea$oRON. The craniocerebral trauma leads
functional suppression of anterior hypothalamus rehguprachiasmic nuclei [8] and pituitary gland
dysfunction [9, 14]. In 39% craniocerebral traunases there is corticotropic hormone blood content’s
decrease [17].

However, how does the neurohumoral properties @fypothalamus changes as a result of the
optic nerve’s traumatic damage, and whether thiecebn the TON are not known.

The purposewas to study the importance of neurohumoral dydfan in the pathogenesis of
traumatic optical neuropathy.

Material and methods. An experimental study was carried out in vivariah the Ivano-
Frankivsk National Medical University. The trauncatiamage to the orbital part of the right opticveer
was reproduced in mature rabbits of the chincfllig. The retention of experimental animals andrthe
withdrawal from the experiment occurred accordimghie rules given in “Guide for the Care and Use of
Laboratory Animals, NIH Publication 86-23".

Animals were randomly assigned to two groups ofraté. The control (intact) group of 30
individuals did not have any intervention and anesia. The experimental group of 30 individuals has
got right optic nerve crush. In operation room afiegeneral (Sydazyn 1.5 V / m) and local anesthesi
(2% Lidocaine 0.5 ml subcutaneously), antisepgatiment of the surgical field, insection of theesut
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third of arches was performed the cut skin of rigy, dull bundle soft tissue incision of the pstéam

of the orbital process frontal bones. It made thewtbseparation of optic nerve. The nerve taken by
surgical clip at the apex of the orbit and behihd muscular funnel. The compression, stretching and
rotation orbital part of right optic nerve with itsush to the teeth of surgical tweezers were diummg

10 minutes. The wound sewn. The ipsilateral retatifferent pupillary defect indicated optic nerve
injury. The morphological analysis (electron micogy of the hemi thin and ultrathin sections and
morphometry) of the cranial part of the right opterve and suprachiasmatic nucleus (SN) hypothaamu
of the experimental animals of both group was edrdut in a blinded fashion in the electron micopsc
laboratory of the Human Anatomy Department of trenb-Frankivsk National Medical University after
the withdrawal from the experiment (using guill@nin experimental group section was done in one
month after the injury. The concentration of peeri blood cortisol and adreno-corticotropic horeon
(ACTH) in serum were determined in intact group andxperimental group in 1 month after injury.

The study was randomized, indicating the principleandomization. The average values are
given in the form M £ m, where M is the arithmetiean, m is the standard error of the mean.

Results and its discussionAs results of study it was found edema and detsirichange of the
sheath of myelin neural fibers (MNF) in light optigicroscope level at the 30th day after right optic
nerve orbital part damage. The axial cylinders difviare reduced and they can’'t be detected in some
nerve fibers. The myelin sheath (MS) of such fibezsupies almost all the entire fiber's area (Rig.
There are single MNFs with signs of anisochromytigkflaking and destruction of the myelin shedth.
addition, there were observed small part of the MWl preserved structure. Around of microvessel an
in the subpereneural space the endoneural conedissue is swelling.

The area of the axial cylinders of the right optarve is not statistically significantly different
from the control group and is 0,92+0,61 mkm2 (colntr 0,96+0,72 mkm2p=0,93457) according to the
morphometric analysis. The area of MNF larges u,@9+1,98 mkm2 (control — 2,25+1,53 mkmz2,
p=0,026336). The index g lows down to 0,29+0,08 {an- 0,42+0,06). This may be sign of MS’s
edema. In the suprachiasmic nucleus of hypothalamsiumber of neuro secretive cells (NSC) with
peripheral chromatolysis and hypochromic nucleuseseases at the 30th day after orbital part optic
nerve injury (Fig. 2). It is found small vacuolesthe periphery of perikarion of some NSC. Thee ar
kar|op|cn05|s and somewhere kariolisis in the nigjaf NSC.

P Lo Changes in the intr el part of the right optie nerve ot the SOt day afte! P 20 NN ypothabmmie sctens chnmpes ot SOM day after optie nerve one
the injury, painted with a polychrome dye, Magn x 1000 Tl i section ey by ity tene Biue, Mg x40,

Notex: |- edema of endoneural connective tiawue, 3 < swelling and destructive Notow: | NOROChromie neurons with centeal ohrommtolysin, 2 - NNC on o
changes in the MS and reduction of the axial eylinders of MNE, 4 < newly formed periphery of the periarion with st vt kavtopionosis and kaciobinigg
collugen Nibers, 8« Nbroblasis PIYOO Y s vl wromsings g 8 shadow oeltleg 6 vapithny

The area of NSC'’s perikarion increases in compansith the intact group from 244,12+35,50
mkm2 to 276,59+38,02 mkm2+%0,0428). The area of nucleus does not changeintact group the
nucleus area is 78,58+14,30 mkm2, and for expetiahery1,93+15,67 mkm2pE0,1515). The nuclear-
cytoplasmic index (NCI) for experimental group eases from 0,47+0,07 to 0,35+0,3¥=0,0001).
These dates don't sing increase of functional a8’ NSC, but they can indicate nuclear and ¢aflu
edema and destruction. It also indicates seconbgpgthalamic reactive damages that comes after
traumatic injury of optic nerve.

The ultrastructural sings of destructive changegevirdicated in intracranial part of optic nerve
in experimental group. There were find edema arldrgement of MS (Fig. 3). In the inner myelin
lamellas of experimental group were seen diffeferms and size invaginations (Figa30).

There were big diameter of MNF with weak MS (Figa)3 The axoplasm of axial cylinder of
such fibers was electron-transparent. There wateated the lysis of neurofibrils and mitochondrias
These were sings local axial swelling and nutri¢retasport depression. Inner myelin lamellas of MNF
formed multiple invaginations. There are many véaesioof different diameter and edematous
mitochondrias with an enlightened matrix and brokeystals in the axoplasm. These changes can be
interpreted like axonal nutrition transport destfdg, 19].
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It was found else axonal uneven contours, variesd@gement and local narrowing, some axons
fragmented in the places without MS. The endoneedama begins to decrease, it reveals fine-grained
products of myelin collapse.

Also the neurolemmocyte number and size increage detected. There are structure less MS
homogeneous mass’s degradation. There was seamarandoplasmic reticulum’s (GER) hypertrophy
in their cytoplasm (Fig. 3). Degenerative myelin fragments are present anobingensive dye myelin’s
masses. Some neurolemmocyte have moderate elegtical density cytoplasm with filled organelles.
Other cells have expanded perinuclear space araplagm with single vacuoles (Fig. . Such
structural neurolemmocyte’s reorganization indisatieeir high functional activity. This is caused by
damaged MNF phagocytosis and regenerative proses.

In addition there are some new MNF among of destrmchanged MNF. New MNF are round,
by small caliber, with normal MS and mezaxon (FHg). Their axoplasm is moderate electron-optical
density and contains young mitochondria and midnalies.

There are endoneurial edema wish many fibroblastscallagen fibers. MNF are demyelinated
with MS derogation and fragmentation. Some autbgmain such changes by axotomy due to energetic
and protein imbalance [1, 7].

We have find in experimental group ultrastructushfinges in NSC of hypothalamic SN that
correlate with optic nerve damages. We have seeRsGtnks expansion, mitochondrial matrix
illumination and crystal destruction with subsedufemmation of vacuoles, increase of the number of
primary and secondary lysosomes, destruction ottiral elements of the Golgi complex in the mayori
of light NSC (Fig. 4). Nucleus of NSC are low efect-optical density with minor invasions of the
nuclear shell. The dark NSC have small vacuoleslysusomes. The number of GERs tanks increases.
They become Iarger There are multlvascular cotpasnd |nd|V|duaI neurosecretory granules (NG).

Fig. 3. The ultrastructural sings of intracranial part of right optic nerve's

Fig. 4. The hypothalamic NSC re rophy (6) at the 30™

destructive changes found at the 30" day after traumatic injury. Magn.: a, B) 4800, &)
5400.

Notes: 1 — the edema of MNF's axolemma, 2 - the bundle of lamellas of myelin,

day after optic nerve orbital part crush. Electronograms. Magn.: a, 5) 8000.

Notes: 1 — The nucleus of NSC is a low-electron-optical density with minor
3 — the MS’s edema, 4 — MNF with normal form, 5 — neurolemmocyte of moderate invasions of the nuclear shell, 2 — The destruction of the structural elements of the
GER's hypertrophy, 7 Golgi complex, 3 — Expansion of GERs tanks, 4 — Illumination of the mitochondrial

zlectron-optical density is filled with cellular organelles, 6

the myelin fragments phagocytized in the neurolemmocyte’s cytoplasm. matrix and destruction of crystal with the subsequent formation of vacuoles (5).

There were single NSC with hydropic dystrophy. N@’s volumetric density of light neurons
in experimental group was significantly reduced pamed to the intact group of animals from
6,95+0,36% to 2,24+0,19%%£0,0002). The NG volumetric density of dark NSGekperimental group
was also significantly reduced compared to thectrg@oup of animals from 3,56+0,12% to 1,14+0,04%
(p=0,0002). There are a lot of dark cells with gredtructive change. They have not NG. They contain
only some lysosomes. Some authors indicate suthlied pycnomorphic. They are on the last stage of
their life cycle [2]. The above morphological chaagn the structure of the hypothalamus occurred on
the background of changes in the concentratioroohbnes in the blood. It was found cortisol cortent
decrease that in the experimental group in theoofpared with intact animals from 92,31+3 2 / dI
1o 11,79+0,12Mg / dl (p<0,05) and ACTH content’s decrease fron6410,43 Pg / mld 6,91+0,09 Pg /

ml (p<0,05). Thus, according to the study, it wasnd that traumatic damage to the orbital parhef t
optic nerve causes the suprachiasmic nucleus dfiytpethalamus’ secondary reactive destruction. The
volumetric density of neurosecretory granules’ redg and the number of pycnomorphic cells at tisé la
stage of development increasing lead corticosterprdduction suppression, which in turn contributes
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inflammatory reactive damage to the optic nerveictwlobviously require correction that may have a
neuroprotective effect for the recovery of the opierve.

)77,

The correction of suprachiasmic nucleus of the Hyglamus’ secondary neurohumoral
dysfunction will have positive effects for trauntadiptical neuropathy treatment.
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POJIb HEHPOI'YMOPAJIBHOI TUCOYHKIIIT B
HATOTEHE3I TPABMATHYHOI OITHYHO{

HEHPONATIT

Moiiceenxo H. M.
3MiHK HEUPOryMOpanbHUX BIIACTHUBOCTEH
rimotanamycy B Hachmigok TOH He Bigomo. Mera

JIOCIII/DKEHHS: BHBUUTU HeWporymopanbHOi AuCyHKIII B
[aToreHesi TpaBMaTH4YHOI ONTHYHOI HeBpomatii. MeToxH.
BiATBOPEHO B EKCIEPUMEHTI TPaBMATHYHE ITOLIKOKCHHS
opOiTagbHOI YaCTMHM IIPaBOrO 30poBOro HepBy y 60
cTateBo3pinux KpousiB. Bymo aBi rpynu tBapun mo 30
0COOMH 1HTaKTHI Ta eKCIEepUMEHTanbHa. EneKkTpoHHY
MIKPOCKOITif0 HAMiBTOHKAX Ta YJIbTPATOHKHX 3pi3iB Ta
MopdoMeTpio KpaHialpbHOI YaCTHHH IPaBOro 30pPOBOTrO
HEpBY Ta CyIpaxia3MaJbHOIO siApa TiloTalamycy depes
Micsllp IiCHsl TpaBMH. BCTaHOBICHO, L0 TpaBMaTHYHE
MIOIMIKO/DKEHHST  OpOITabHOI YacTHMHH 30pPOBOTO  HEPBY
BUKJIUKA€ PEAKTHBHMH HaOpsK 1 JECTPYKTHBHI 3MiHH

POJIb HEHPOJIOTMYECKOM JTUCPYHKIINU B
MATOTEHE3E TPABMATHYECKOM ONTUYECKOM
HENPOIIATHH
Moiiceenxo H. H.

M3meHeHnst HEWpOryMOpasIbHBIX CBOMCTB TIMIOTajamyca
Benencteue TOH He wm3BectHO. Llenp uccienmoBaHus: M3y4HTh
HEUpOryMOpPaTbHOM TUC(YHKIMU B TIATOTCHE3E TPABMATUYECKOTO
ontuyecko  HeBporatuu.  Metonsl.  Bocrpoussenen B
IKCIICPUMEHTE TPaBMATUYECKOE TOBPEKICHUE OpPOUTAIBHOM
YacTH TIPaBOTo 3pPUTENBHOTO HepBa B 60 TIOJIOBO3PENBIX KPOIHKOB.
beuto nmBe rpymmbl xuBOTHBIX 1O 30 ocoOeil WHTAKTHBIE |
9KCHEPUMEHTAIbHAS. DJIEKTPOHHYI0O MHKPOCKOIMIO TOJYTOHKHX
U YIBTPATOHKHX CPE30B U MOP(OMETPHIO KpaHHAIbHOW YacTH
MPaBOr0 3PUTENILHOTO HEpBa M  CyNpaxHa3MaJbHOTO sijpa
TUIOTaIaMyca 4Yepe3 Mecsl] IOoCie TPaBMbl. Y CTaHOBJIEHO, YTO
TPaBMaTHYECKOE TIOBPEKICHHE OPOUTAIBLHOW YacTH 3PHTEILHOIO
HEpBa BbI3bIBACT PEAKTUBHBIN OTEK U JACCTPYKTHUBHBIE M3MEHEHHUS
KpaHHAJIbHOM 4YacTU 3pUTEIBHOIO HEpBa U CyIpaxua3MallbHOTO
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KpaHiaJIbHOI YaCTHHH 30pPOBOr0 HEPBY i CyIlpaxia3MaibHOro
sapa Trimotajgamycy. 3MeHIIeHHs 00 €MHOI IIibHOCTI
HEUPOCEKPETOPHUX  TpaHysl 1 30UIbIICHHS  KiIBbKOCTI
MIKHOMOP(HUX KJIITHH, SIKi 3HAXOIThCSI Ha OCTaHHIN crafil
PO3BHUTKY, 3HIXKYE MPOAYKIII0 KOPTHKOCTEPOidiB, IO B
CBOIO  4epry, CIpHsie  3allalbHUM  PEaKTHBHUM
MOLIKO/KEHHSIM ~ 30pOBOrO  HepBy. BucHoBOok. OTxe
HelporymopanbHa JUCOYHKIS € BaXJIUBUM MEXaHi3MOM
TaToreHe3y TpaBMAaTHUYHIM ONTHYHIM HeBpomatii, a ii
KOPEKIIisl MAaTUME TTO3UTHBHI HACII KK AJIS JTIKyBaHHSI.
KnrouoBi cioBa: TpaBMaTuuHa ONTHYHA HEBPOIATIs,
HeliporymopaibHa AUCQYHKLIS, Cympaxia3MaibHe sIpo
rinoranamycy, HelipoCeKpeTOpHi IpaHyJIu.
Crarrs Hapgifinora 7.08.2017%.

sApa TUMOTaTaMyca. YMEHbIIEHHEe OOBEMHOH IUIOTHOCTH
HEHPOCEKPETOPHBIX ~ IpaHyl W YBEIMYEHHE  KOJIMYECTBA
MIMKHOMOP(HOr0 KJIETOK, KOTOpbIE HAXOAATCA Ha MOCICAHEH
CTafMi Pa3BUTHS, CHIDKAeT NPOIYKLMIO KOPTHKOCTEPOUIOB, B
CBOIO OYEpelb, CIOCOOCTBYET BOCHAIMTCIBHBIM PEaKTHBHBIM
MOBPSKJICHUEM  3pHUTENbHOTO  Hepsa.  Bremox.  Mrak
HeliporyMopaibHast JUCHYHKIWS SBISETCS BKHBIM MEXaHH3MOM
[IAaTOreHe3a TPAaBMATHYCCKOM ONTHYECKOH HEBPONAaTHH, a ee
KOppeKuust OyIeT HMeTh MOJIOKHTENIBHBIE ITOCIEACTBHS IS
JICUCHUS.

KiroueBble  cj10Ba:  TpaBMaTH4ecKas — ONTHYECKas
HEBpOIaTHs, HeifiporymMopanbHas AUCQYHKIMSA, Cylpaxrua3MaibHe
SPO THIOTAIaMYCa, HEHPOCEKPETOPHBIE IPAHYJIbL.
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MOP®OJOITYHI 3MIHA CYJIMHHOI OBOJIOHKH OYHOI'O SBJIYKA 3A YMOB
TPUBAJIOI'O BIIVIMBY HAPKOTUYHUX AHAJIBI'ETUKIB

e-mail: uljaska.p@gmail.com

JlunaMivHe 3pOCTaHHS KUJIBKOCTI 0Ci0, 3MYIICHHX BIPOJOBX TPUBAIOTO 4acy BXKMBATH HAPKOTHYHI aHAIBIETHKU
MPU3BEJIO A0 MOLIMPEHOCTI 3aXBOPIOBaHb HAPKOJIOTi4HOro nmpodiio B YKpaiHi, 1[0 CTAHOBUTH OJIM3bKO OJHOTO MijbiHOHA 0Ci0.
Amnaniz $axoBoi JiTepaTypy HiITBEPKYE BaXJIMBICTh BHUBUYCHHS Li€i mpoOieMaTuki. BpaxoByrourn MOOJMHOKICTD Ipallb, LI0
CTOCYIOTBCSl BIUIMBY HAapKOTHUHHMX aHAJBI€THKIB Ha CTPYKTYPYy OYHOTO s0Jyka HAIIOI0 METOI0 € BCTAHOBUTU OCOOJHMBOCTI
CTPYKTYPH CYIMHHOI 000JIOHKM OYHOTO S0JIyKa 32 yMOB 6-TH)KHEBOTO BIUIMBY OIOINY B €KCIIEpUMEHTI. JIOCIIiKeHHsI BUKOHAHI
Ha 24 craTeBO3piINX OiMMX mIypax-camisx. Marepian JOCHIIKEHHS IpecTaBlIeHHH ricTompernapaTaMy CyJHHHOI 00OJIOHKH
ouHOTrO s10myKa Oinux 1rypis. Yepes 6 THXKHIB BBEAEHHS IypaM HaJOy(iHy ypaskaeThes SIK TeMOMIKPOLUPKYISTOPHE PYCiIO, TaK
i CIONYYHOTKaHHHHA OCHOBA BJIACHE CYIMHHOI 00ONOHKH. BimcytHs nudepeniianis mapiB paiayKkd Ta (parMeHTaLis
BIfIKOBHX BifpoCTKiB. BusiBneni 3MiHM paiiayXku, BIHKOBOrO Tila Ta BIAcCHE CYJHUHHOI OOOJIOHKH OYHOIO SIOJIyKa HOCSTDH
JIECTPYKTUBHHUM Xapakrep.

Kawu4osi cioBa: cynuHHa 000JI0HKA, OMi0i]], HATOY(]iH, EKCIICPUMEHT.

Po6oma ¢ gpaemenmom H/IP «Cmpyxkmypa opeanié ma ix KPOBOHOCHO2O pycia 8 OHmO2eHe3i, nid 0i€l0 1a3epHo2o
OnpominenHs ma apmayesmuunux 3acobie, nNpu NOPYUIEHHAX KPOBONOCMAYAHHS, PEKOHCMPYKMUGHUX Onepayiax ma
yykposomy oiabemi» (Homep depoicasnoi peeccmpayii 0110U001854)

BripommoBk  ocTaHHIX AECATWIITH JAWHAMIYHO 3pPOCTa€ KUIBKICTh 0Ci0, 3MYIIEHHUX BIPOIOBK
TPUBAJIOTO Yacy BKMBATH HApKOTWU4YHI aHanmbreTuku [5]. YacTo 1e NOB'sA3aHO 3 HEOOXiTHICTIO
3MEHIIICHHS OOJLOBOTO CHHIAPOMY, OCOOJIMBO Y BiHCHKOBO-TIONBOBIN Xipyprii, OHKOJIOT1I, TPaBMaTOJIOTi,
cromatonorii [10]. Ilporte, naHa 3aKOHOMIPHICTBb CIIOCTEpIra€ThCcs 1 cepel ocid MoJIoJoro Ta
npane3fgaTHoro BiKy, IO HE OOYMOBJIEHA JIKYBAIBHUMH LUIAMU. TOMy HE BHUKJIMKA€e IOAWBY NaHi
MOIIUPEHOCTI 3aXBOPIOBaHb HAPKOJIOTIYHOrO MHpodin0 B YKpaiHi, 110 CTAHOBUTH OJIM3BKO OJHOTO
MijbiioHa 0ci0. CBiTOBa MpakTHKa Ayke cxoxa, amke y 2012 porri, 3a pi3HUMH OIliHKaMH, Big 165
MinbioHiB 10 315MinbiioHiB moael y Biui 15-64pokiB y BCbOMY CBiTi BJKMBaJIH HAPKOTHYHI CEpeTHUKH
(UNODC 2013) [7].

AmHajni3 (axoBoi JiTepaTypy MATBEPHKYE BaKIMBICTh BUBUEHHS ITi€l MPOOIEMATHKHA 3HAYHOIO
KUTBKICTIO MPOBEAEHHUX TOCTIKEHBb MO0 3MiH CTPYKTYPH OPraHiB 1 CUCTEM 3a YMOB [Iii HAPKOTUYHUX
cepennukis [1, 2, 3].IIpote nmpobaema MopdhoIOriuHOI MepedyI0BH CYAUHHOT 000JOHKH OYHOTO SOTyKa
MIpH BUKOPHCTAHHI HanOy(iHy 3alHIIAEThCs BIAKPHUTOIO, apKE TPEACTABIICHA JIHINE ITOOTUHOKAMHU
npaigvu [6, 8, 9], mo0 HOCATH XapakTep OKPEMMX CIIOCTEPEKEHh Ta BHMAraloTh MOJAIBIIOTO
IPYHTOBHOTO BHBYEHHS. OCOONHMBO TOCTPO BiAUyBA€ThCA CYNEPEWIHMBICTH JAaHHX LIOAO OCOOJIMBOCTEH
MIKPOCTPYKTYPH CYAUHHOI 00OJIOHKH OYHOTO S0JIyKa ITypa i BIUTMBOM OIIIOImy.

MeTorw po6oTH OyI0 BCTAHOBHTH OCOOJIMBOCTI CTPYKTYPH YCiX BIAJAUIIB CYAWMHHOI OOOJOHKHU
OYHOTO sI0TyKa 32 YMOB G-THXKHEBOTO BIUIMBY OMIOiAy B €KCIIEPUMEHTI.

Marepian Ta Merogu AociaimkeHHs. J[OCTiUKCHHS BUKOHAaHI Ha 24 cTaTeBO3piMMX OimMX
nrypax-camisix, Bikom 4,5-7,5 micsmie i macoro Tiza 130-150r. Beemenns HanOydiHy HIpOBOIMIH
BHYTPIIIHBOM' 513¢BO MIOACHHO B 71031 15,2 mMr/kr macu Ttina TBapuHH, 3rigHo 3 Qopmynoro [4]: D1 =
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