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MULTILAYER PLASTIC RECONSTRUCTION IN THE THREE-DIME  NSIONAL STUDY
OF THE HUMAN LACRIMAL GLAND

e-mail: vogrin034@gmail.com

Lacrimal glands are in the limelight for both dliigins, and morphologists, who understand thatlthieat interpretation of
morphological factology is to be relying on modamatomical data. 10 specimens of the human lacgtaatls (palpebral part) have
been studied. The use of the method of multilajastip reconstruction enables to get the megascepanstruction of the lacrimal
gland, which can be studied from all sides, gettimisualization of the shape and dimensions, #sas/eallows to investigate the inner
topography of the organ, the geometry of the lumfethe epithelial excretory ducts of the glandsdétermine the changes in the
thickness of the wall, to get a visual represematif microtopographic correlation between theeddfit sections of the blood
microcirculatory flow with the epithelial excrejoducts in the human lacrimal glands.
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The paper has been written within the RSW “Agetedlaspects of the structural organization of thgans of the human
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Lacrimal glands are in the limelight for both dfil@ins, and morphologists, who understand that the
clinical interpretation of morphological factology to be relying on modern anatomical data [9, 114,
Therefore, the development of the scientific aspdnith contributes to the accumulation of the dfefacts
about the exocrine gland, identifying the individaad general patterns, differences in their stinacts the
urgent task of the contemporary morphology [3,18,15]. Noteworthy, no scientific data, obtainegt@B8D
analysis of the macrostructure of the human ladriglend, have been found in the domestic scientific
publications. Many related issues have not bedy tudied to date due to complexity of the techagjand
big labor costs. It is first related to the studiyhe structural hierarchy and spatial organizatibthe system
of the excretory ducts of the human lacrimal gladdgear plays an important role in the functionofghe
tunicae of the eye (especially the conjunctivatledibrous tunic of the eyeball), preventing thiliying out,
development of keratosis and “dry eye” syndrome.

Recently, this problem has been of the signifigenortance for ophthalmologists, especially the
issue on the tear formation, its flow through tixeretory ducts, changes in its osmolarity, quaiatnd
compositional structure of the lacrimal fluid. Qtatlve changes in the tear composition along with
hyposecretion, breach of the mechanism, which esssgcretion through the excretory ducts and argani
damages of the glands are the triggers of devejddiy eye” syndrome [4].

Current publications confirm that the process ofeta formation is well studied, which can not be
said about the mechanisms that contribute to digehaf secreta from the acini through the excretiugts
towards the orifice [1, 13The mechanism of tear excretion from the humarintatrglands is of particular
interest since the structure of its excretory digctot fully studied. Paradoxically, paths of tear drainage
from the orifices of the common excretory ducttheflacrimal gland to the surface of the conjuraciinto the
lacrimal sac, rivrus lacrimalis, lacrimal lake, olasrimal duct and the mechanisms that contritutedr flow
in a specific direction, are described in detaild @omprehensively [15, 16]. At the same time, aia dn the
tubular excretory structures of the lacrimal glasygkcifically, their stereomorphology have beeméhas
well as data on their morphometric parameters,cai@tomical relationship with vessels of microdatary
blood flow.

The purpose of the paper is to determine the regularities apdcific features of the spatial
organization of the system of the excretory ductd ds syntopy with the capacitive sections of the
microcirculatory blood flow of human lacrimal gland

Material and methods. 10 specimens of the human lacrimal glands (palpedad) have been
studied. To obtain 2-3 mm semi-thin epoxy sectithres biological material was fixed in the buffereth 4
glutaraldehyde solutiorpH 7,4). Once the slices were washed and dehydtadgdaere embedded into the
Epon-812. The series of semi-thin histologicalisastwere obtained from the tissues, embedded:jmay
resin, and served as the base for the multilagstiplreconstruction [2, 5, 6, 7, 10].

Results and its discussionThe current view of the morphologists on the gpatiganization of the
biological objects (structural units of the organemplexes of extracellular structures and intralzel
components) is based on two fundamentally diffeapproaches [11, 12]. The first (a classical opdjaised
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on the creation of the three-dimensional reconstmuof the microobject using the series of slidea:. this
purpose we used semi-thin epoxy series of secfidns.method permits to get the reconstructionschvare

the “artificial product”, but is unsatisfactory fer quick and simultaneous study of a large numbéheo
objects. It demonstrates the precise three-dimeaisrepresentation of the studied microobjectspiadiato

the spatial perception by our organ of vision. $eeond method of reconstruction has been deveklmed
justified using the statistical methods, permittiagstudy a single slice or electronic micro-imagirsing the
standard test-systems. This stereological prin@pleeconstruction is more mathematical and alstbad
permits simultaneous study of the large number léats. However, it has its own limitations. Not
minimizing its significance it should be noted tila¢ second method failed to replace the first de,
became a precursor of the novel method, namelynéteod of computer reconstruction. While considgri
the primary task of the 3D reconstruction, i.ee #tudy of spatial three-dimensional organizatibrihe
microobject, the most preferable method is thesidak one. We choose it to investigate the systefns
excretory ducts of the studied glands. The ovematessing of the material was conducted in a way t
minimize the deformation of the studied object @adlimensions. Since the fixatives, containingrfalin,
shrink the specimen to 20%, to make plastic recactin casts we used specimens fixed in glutangtti
solution to reduce deformation of tissue. Duringtiog the tissue was oriented to the desired plartiee
block which is relative to its surface that allovggtting the series where a cut was made perpédadiouhe
surface of the object. In this way each sectiorolirad the most of the details. Graphical methods of
reconstruction are supplementary, though permittingget a general idea about the studied object, in
particular, enable to define the boundaries ofejhighelial complexes’ clusters. A preliminary studfythe
three-dimensional organization of the excretorytslusing the method of multilayer graphic recorsion
enabled to receive their visual representatiorhéndepth of the blocks made of transparent filmerias.
This preliminary analysis subsequently facilitatee process of making the models by the method of
multilayer plastic reconstruction. Hand-made waatqd of the preferred thickness and required fléyiand
durability, manufactured from the 1-2 mm base pha®, were used to make the plastic models basdékon
serial histological sections. They are rather parent and permit to reproduce the object’s pbidentours

on their surface. First, the obtained specimertkefacrimal gland were fixed in 4% glutaraldehgadéution

and osmium tetroxide and subsequently embeddedhat&pon-812. The series of the semi-thin sections
were stained in the phosphate buffered 0,1% toleillue solution. The loss of sections greater 8arin a

set is not allowed. Then, the photomicrographyamhesection, keeping to the ultimate magnificatmrthe
whole set, has been made. After that the contditfeecanalyzed structures and extra coordinates bagn
selectively determined. At this stage we used gecapleconstructions. The required structures atiche
coordinates were reproduced from the photoprints thre transparent plates for the preliminary eatada,
analysis and sequence for the next arrangemehedt-2 mm wax plates. The contours of the invesiiba
microobjects and extra coordinates that contrilboitthe correct arrangement of the workpieces haen b
reproduced on the wax plates. The 3D skeletoneoptimary model has been obtained as a resulaciiag

of the set of wax plates-templates. At this stdge éxtra coordinates were removed from the skeleton
Thereafter, the final stage of the creation of3Benvax model of the lacrimal gland has been ddeesarious
structures were marked with multicolored paints.

Fig.1. Plastic reconstruction of the lobule of the lactirgand. Fig. 2. Plastic reconstruction of the central intralobulct of the
1:240 linear magnification. lacrimal gland (coaxial elements were partially oged). 1:240 linear
magnification. 1 — acinus; 2 — distal duct; 3 falatbular axial duct.

The use of the suggested method enables to getebascopic reconstruction of the lacrimal gland
(fig. 1), which can be studied from all sides, iggtta visualization of the shape and dimensionsyelsas
allows to investigate the inner topography of trgaa, the geometry of the lumen of the epithekatetory
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ducts of the glands, to determine the changeseirthiickness of the wall, to get a visual represiemtaof
microtopographic correlation between the differsettions of the microcirculatory blood flow withhet
epithelial excretory ducts in the human lacrimahgls.

1. The epithelial tubular structures of the humaaritnal gland form a bifurcated system of the excye
ducts where no typical intercalated ducts have fmerd;

2. The lacrimal gland contains intralobular, lolbuiaterlobular and common excretory ducts, throwdlich
the secreta of predominantly protein nature scidretas (fig. 2).

3. The specific features of the human lacrimal disstructure are absence of the intercalated cwtish
are the connective link between the acini and éxgrelucts, and maximum strict order in the volushéhe
lobule and its structural components (acini anciobular ducts).
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D000 Resscomin,

BUBYEHHSI TIPOCTOPOBOI OPT AHI3ALIIT
CJIbO30BOI 3AJI03M JIOIAHM 3A IONIOMOI'OIO
BATATOIIAPOBOI IINIACTHYHOI PEKOHCTPYKIIIi
I'punb B.I'., epctiok O.0., [limorin A.B., CBiHupubka
H.JL, JlaBpenko A.B.

Cipo3Hi 3amo3u 1nepedyBaroTh y cdepi yBarm He TUIBKH
KJIHIIUCTIB, aje 1 MopdoIIoriB, MK SIKUMH € PO3YMIHHS TOTO
1110, KJIIHIYHE TIIyMadeHHs MOp(OJIOTiYHOI (haKTOJIOrii TOBHHHO
ONMpaTHCs Ha CydYacHi aHATOMIiuHi BioMmocTi. MarepiajgoM
nociimkeHnst cnyryBand 10 mpenapatiB  CIb030BHX 327103
(manbrieOpasibHa  YacTKa) JIFOJAMHH. BHKOPHCTAaHHS CIOCOOY
GaraTomnrapoBoi IIACTHYHOI PEKOHCTPYKILLi J03BOJISIE OTPUMATH
30UTBIICHY PEKOHCTPYKINIO CIHO30BOI 3aJI03H, SKy MOXKHA
BHBYATH 3 Pi3HUX OOKIB, OTPUMYIOYN BHYEPIIHE YSBICHHS IPO
(dopMy Ta po3MipH, a TOKOX JO3BOJISIE BUBYMTH BHYTPILIHII
penbed oprana, TeOMETpIi0 MPOCBITY eMiTeTiabHUX BUBITHHAX
MPOTOKIB 34103, BU3HAYUTH 3MiHU TOBIUMHHU CTiHKH, OZIepKaTH
HAaO4YHEe YSBJICHHS TPO MiKpoTOHorpadivuHi B3a€MOBIIHOCHHU

M3YYEHUSI IPOCTPAHCTBEHHOM OPTAHU3ALIMU
CJIE3HOM KEJIE3BI YEJIOBEKA C TIOMOILBIO MHO-
T'OCJOMHOM IVIACTUYECKOM PEKOHCTPYKIUH
I'punb B.I'., lepctiok O.A., IInmorun A B., CBunuunkas HJL.,
JlaBpenko A.B.

Crie3HbIC KENE3bl HAXOMATCS B Cepe BHUMAHUS HE TOJBKO
KJIMHHUIKCTOB, HO W MOP(OJIOroB, MEXIy KOTOPHIMH €CTh MOHMJIA-
HHME TOTO, 4TO, KIMHHUYECKOE TOJIKOBAaHHME MOP(OJIOTHIECKOIt
(haKTOJIOTMM JOJDKHO OIMPAThCS HA COBPEMEHHBIE aHATOMHYECKHE
cBenenus. Marepuanom uccneoBanus nocayxum 10 npernaparos
clesHbIx okese3 (manpOeOpanbHas YacTOYKa) YenoBeka. VICHoib-
30BaHUE CII0CO0a MHOTOCJIONHOM IUIACTUYECKOM PEKOHCTPYKLIMU
MO3BOJIIET IONYYUTh YBEIMYCHHYI DPEKOHCTPYKLUIO —CIE3HOU
XKeJe3bl, KOTOPYI0O MOXKHO H3y4daThb C Pa3sHBIX CTOPOH, ITOJTydast
HcUepIIbIBaroNIee IpeCTaBleHne 0 (opMe M pa3Mepax, a TOKOXK
MO3BOJIET M3Y4YWTh BHYTPEHHHI penbed) OpraHa, TeOMETpHUIO
MPOCBETA SMUTEINAIBHBIX B3BOIHBIX IPOTOKOB JKeJle3, ONPEACIUTh
W3MEHEHNS! TOJIIMHBI CTeHKH, OJIyYUTh HaIJIsIHOE MpeCTaBICHIE
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PI3HOMAHITHUX JIAHOK  MIKPOLMPKYJISITOPHOTO  pyclla 3 O MHKPOTOHOrpadMy B3aMMO-OTHOIICHHS pPAa3JIMYHBIX 3BEHHEB
CIliTeliaJIbBHIME  €KCKPETOPHUMH TIPOTOKAMH B CJIBO3OBHX — MHKPOLIMPKYJIITOPHOTO PyClia C SMUTEIHAIBHBIMI 3KCKPE-TOPHBIMU

3Q1103aX JIIOJMHH. MPOTOKAMH B CJIE3HBIX JKeJIe3aX YeIOBeKa.
KitrouoBi ci10Ba: ciib030Ba 3a1103a, €KCKPETOPHI IPOTOKH, KittoueBble ci10Ba: cie3Has jkenesa, SKCKPETOPHBIC MPOTOKH,
IUTACTUYHA PEKOHCTPYKLis. IUTACTUYECKast PEKOHCTPYKIUS.
Crarrs Hapiinoma 11.12.201%. Penensent Kocrunenxo FO.I1.
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INDICATORS CELL CYCLE AND DNA FRAGMENTATION OF SPLE EN CELLS IN EARLY
TERMS AFTER THERMAL BURNS OF SKIN AT THE BACKGROUND OF INTRODUCTION
0.9% NaCl SOLUTION

e-mail: igor.v.gunas@gmail.com

In the experiment, during 7 days, changes in gelecand DNA fragmentation of spleen cells in &dter burn injuries were
studied in the background of the introduction &0.NaCl solution. After skin burn in the backgrowfdhe introduction of 0.9%
NaCl solution, after 1 day, greater values of titerval SUB-GOG1 and the GOG1 phase and, at the sam, lower values of the
phases S, G2+M and the index of proliferation wdgtermined, indicating the pathological inductidmpoptosis and violations of the
synthetic processes of splenocytes. After 3 dags lafirning the skin, large average values of td€%5 proliferation and proliferation
indexes were determined and, at the same timhjghest possible apoptosis rate compared to siamianal numbers in the 1 day after
burn, which could be considered as the activationerhanisms for compensating for pathologicalotfféhermal damage at the given
time. 7 days after skin burn, the average valueBeof50G1 and the proliferation index are closthéosimilar figures for a group of
animals without burn injuries of the skin, with imroduction of 0.9% NacCl solution, while the veduof the S-phase (at almost 2.5
times) and the SUB-GOGL1 interval (2.7 times), iatliy insufficient compensation for the prolifevatiactivity of the spleen cells
against the background of increased apoptosis

Key words: cell cycle indexes, DNA fragmentation, spleers,ratirn skin, 0.9% NaCl solution.

A prerequisite for the development of infectiousnptications in burning skin is the complex of im-
munity lesions that occurs due to the toxic effeftsietabolism and toxins, which can lead to segrsikde-
ath of the patient [3]. One of the most importanimponents of the development of immune deficiency
against the background of burns is the lesioneggieen, as the main organ of humoral immunityraticl-
loendothelial system [4, 13]. The study of the abtaristics of the response of the spleen celinstghe bac-
kground of burn injury has been carried out quiteglago, but the data obtained are quite contoaglift,10]
and do not allow to form unambiguous views on teage of this organ at the cellular level, whidhbits
the development of effective methods for correatibimmunosuppression with burn injury to the body.

The purposeof the study is to establish the characteristidh® cell cycle and DNA fragmentation
of the cells of the spleen 1, 3 and 7 days aften lmjury at the background of the introductionao.9%
solution of NaCl.

Material and methods. Within the framework of scientific cooperation Wween National Pirogov
Memorial Medical University, Vinnytsya and Sl "litate of blood pathology and transfusion medicifie o
NAMS of Ukraine" (Lviv) and National Pirogov MematiMedical University, Vinnytsya and the National
Medical University named after O.O. Bogomolets gpegimental study of the effect of the control Bifun
drug - 0.9% solution of NaCl on the structure @ $pleen of the intact rats, as well as in they ssaes (1, 3
and 7 days) after a burn injury to the skin. Theeaech was carried out on laboratory white ratdesna
weighing 155-160 g, obtained from the vivarium loé tinstitute of Pharmacology and Toxicology of the
Academy of Medical Sciences of Ukraine. During éxperiment all animals were kept under vivarium of
National Pirogov Memorial Medical University, Vinisya (indoor temperature - within 24-2& *humidity -
within 40-60%) on a standard water and food ratidgth free access to water and food. All experiraentre
carried out taking into account the recommendatadnthie European Commission on conducting medical-
biological research on the use of animals and raktkcommendations of the State Pharmacologicae€en
of the Ministry of Health of Ukraine and "Rules tbe clinical evaluation of safety of pharmacolag@gents
(GLP)" [8, 14] and the rules of humane treatmengxgerimental animals (approved by the Committee on
Bioethics of the National Pirogov Memorial Medit¢ativersity, Vinnytsya - Minutede 1 by 14.01.2010).
The 0.9% solution of NaCl were injected into thedo vena cava after its catheterization in asepticlitions
through the femoral vein at a dose of 10 mi/kg badight of the animal. After each administratior0&%
solution NacCl, the lumen of the catheter underskia was filled with titrated heparin solution (0l of
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