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The laboratory rat has 3 separate lacrimal glands, namely the extraorbital, infraorbital and Harderian glands.

The aim of the stuty to obtain and compare the stromal-vascular and stromal-parenchymal indices of the extra-
orbital, infraorbital and Harderian glands of the laboratory rat.

The obtained morphometric data in different loci of the extraorbital gland indicate a decrease in the stromal-pa-
renchymal index in the direction from the gate of the individual gland to its periphery by 3.83 times. The least pro-
nounced changes in the lobular ratio of stroma to parenchyma occur within one and two adjacent lobules of the
gland, where the difference is 1.27 units. The vascular-parenchymal index indicators at different levels of this gland
differ slightly.

In the infraorbital lacrimal gland, the stromal-parenchymal index gradually decreases from the level of the
gland's gate towards the individual lobule and directly within it, the difference between these loci is 4.09 units. The
vascular-parenchymal indices within two adjacent lobules and within the lobule are 0.14 and 0.11 units, respectively,
that is, practically identical.

The stromal-parenchymal index at the level of the gate of the Harderian gland is 2.68 units, at the level of two
adjacent lobules 1.62 and within one lobule 0.69. The numerical value of the index decreased by 3.8 times, the dif-
ference in indices within two and one lobule is 2.3 units. The vascular-parenchymal index in the gate of the gland is
0.41, and at the level of adjacent and one lobule it is 0.31 and 0.21 units, respectively. The difference between the
maximum and minimum indicators here is almost 2 units, and the difference between the indicators within two and

one lobule is almost 1.5 units.

A gradual decrease in the thickness of the connective tissue layers towards the terminal sections is observed in
all lacrimal glands of the laboratory rat, which contributes to closer contact with exchange microvessels and nerve

fibers.
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Connection of the publication with planned re-
search works.

The work is a fragment of the SRW of Poltava State
Medical University “Age-related features of the struc-
tural organization of the organs of the immune system,
glands of the gastrointestinal tract and the genitourinary
system in normal and pathological conditions”, state reg-
istration number 0116U004192.

Introduction.

The extraorbital, infraorbital and Harderian lacrimal
glands of the laboratory rat are formed by numerous
glandular lobules placed in well-defined connective tis-
sue capsules. Two glands, Harderian and infraorbital, are
localized in the eye socket, and the extraorbital is located
on the animal’s muzzle next to the parotid salivary gland,
which has its own developed connective tissue capsule.
The capsules of all glands give connective tissue spurs
inward, thereby dividing the parenchyma into lobules. If
we consider the interglandular layers as elements of the
capsule, we can get an idea of the lobular and syntopic
relationship between the epithelium, connective tissue
and blood micro-vessels within the studied individual
lacrimal and Harderian glands [1, 2, 3].

The aim of the study.

To determine and compare the stromal-vascular and
stromal-parenchymal index of the extraorbital, infraor-
bital and Harderian glands of the laboratory rat.

Object and research methods.

30 lacrimal glands were obtained from 15 male lab-
oratory rats by extirpation of 2 lacrimal glands on one
side. The material was fixed with 12% neutral formalin,

after which the glands were embedded in paraffin using
the traditional method. A series of thin histological sec-
tions 4 um thick were obtained from the paraffin blocks,
stained with hematoxylin and eosin. A series of consecu-
tive paraffin sections were analyzed and the stromal-vas-
cular and stromal-parenchymal index of the extraorbital,
infraorbital and Harderian glands of the laboratory rats
was measured. Prior to this, all animals were kept in
standard conditions of the experimental biological clinic
(vivarium) of Poltava State Medical University, in accor-
dance with the rules for keeping experimental animals
established by the Directive of the European Parliament
and the Council (2010/63/EU), the Order of the Ministry
of Education and Science, Youth and Sports of Ukraine
dated March 1, 2012 No. 249 “On Approval of the Pro-
cedure for Conducting Experiments and Experiments on
Animals by Scientific Institutions” and the “General Eth-
ical Principles of Experiments on Animals”, adopted by
the Fifth National Congress on Bioethics (Kyiv, 2013) [4,
5, 6]. The obtained experimental data were processed
on a personal computer using the application and statis-
tical program package Statistica 13 and Microsoft Excel
2016.

Research results and their discussion.

The extraorbital gland is the largest in size, it consists
of numerous, diverse in shape and size lobules, the ep-
ithelium of which is represented by terminal and inter-
calary sections, as well as a system of epithelial tubes
— excretory ducts. They are well visualized under a light
microscope on thin paraffin sections at all levels; in the
area of the gate of the gland, within adjacent lobules,
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Table 1 — Stromal-vascular and stromal-parenchymal index
of the extraorbital lacrimal gland of the laboratory rat

individual lobule and directly within it, the differ-
ence between these loci is 4.09 units.

Index At the level of the | At the level of |At the level of| Vascular-parenchy_mz?l indices within two ad-

hilum of the gland [adjacent lobules| one particle | jacent lobules and within a lobule are 0.14 and

Stromal-parenchymal | 3,06+0,090 1,05¢0,032 | 0,8+0,028 | 0.11 units, respectively, i.e. practically identical.
Vascular-parenchymal| 0,270,018 0.14:0,009 | 0,1120,008 | 11is means that vascular-parenchymal, as well as

Table 2 — Stromal-vascular and stromal-parenchymal

indices of the infraorbital lacrimal gland
of the laboratory rat

stromal-parenchymal indices retain similar trends

characteristic of the extraorbital lacrimal gland.
As for similar lobular ratios of the Harderian

gland, the stromal-parenchymal index at the level

Index

At the level of the | At the level of |At the level of
hilum of the gland jadjacent lobules| one particle

of its gate is 2.68 units, at the level of two adja-
cent lobules 1.62 and within one lobule 0.69. The

Stromal-parenchymal 2,660,075 0,88+0,032

0,65+0,024

numerical value of the index decreased by 3.8

Vascular-parenchymal 0,19+0,011 0,12+0,007

0,10+0,006

times, the difference between the indices within

Table 3 — Stromal-vascular and stromal-parenchymal

indices of the Harderian gland

two and one lobule is 2.3 units (table 3).
The vascular-parenchymal index in the hilum
of the gland is 0.41, and at the level of adjacent

At the level of the | At the level of

At the level of|

and one lobule it is 0.31 and 0.21 units, respec-

s hilum of the gland [adjacent lobules| one particle | tively. The difference between the maximum and
Stromal-parenchymal| 2,680,073 1,6240,055 | 0,69+0,032 | minimum index here is almost 2 units, and the
Vascular-parenchymal| 0,410,032 0,31:0,024 | 0,120,015 | difference between the indices within two and

one lobule is almost 1.5 units.

as well as within an individual lobule. It is here that the
most noticeable changes in the lobular ratios of stroma
and parenchyma occur during early examination and
analysis of serial histological sections in depth [7, 8, 9].

The obtained morphometric data in different loci of
the extraorbital lacrimal gland of the rat indicate a de-
crease in the stromal-parenchymal index in the direction
from the gate of the individual gland to its periphery by
3.83 times. The least pronounced changes in the lobular
ratio of stroma to parenchyma occur within one and two
adjacent lobules of the rat extraorbital gland (table 1),
here the difference is 1.27 units.

The numerical value of the vascular-parenchymal
index at different levels in this gland differs slightly,
which may indicate that the content of blood vessels in
the lobules of the extraorbital lacrimal gland changes in
direct proportion to the change in the parenchyma in it.

In the infraorbital lacrimal gland of the laboratory
rat (table 2) the stromal-parenchymal index gradually
decreases from the level of the gland gate towards the
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Conclusions.

When analyzing serial histological sections in all lac-
rimal glands, a gradual decrease in the thickness of the
connective tissue spaces towards the terminal sections
is observed, which contributes to a closer contact of the
exchange micro-vessels located in the connective tissue,
both the blood and lymphatic channels, as well as the
nerve trunks.

Prospects for further research.

Based on morphometric studies, an analysis of
morphometric data of the ducts and vessels of the lac-
rimal glands of the laboratory rat will be conducted. It
is planned to find the minimum level of structure that
would correspond to the concept of a structural-func-
tional unit, based on the study and analysis of consecu-
tive series of lacrimal glands histological sections, graph-
ic and plastic reconstructions and morphometric data of
the excretory duct systems and elemets of the hemomi-
crocirculatory bed.

METPUYHI NOKA3SHUKUN YACTOYKOBUX CTPOMAJIbHO-CYAUHHUX
TA CTPOMAJIbHO-NMAPEHXIMATO3HUX CNIBBIAHOLLUEHb C/1IbO30BUX 3A/103
NNABOPATOPHOTIO LLIYPA

MNonTaBcbKui gepKaBHUIT MeguuHUA yHiBepcuTeT (M. MonTasa, YKpaiHa)

akatsenko@gmail.com

JlabopamopHuli wyp Mae 3 oKpemi €/160308i 3a703U, A came — ekcmpaopbimansHy, iHppaopbimaneHy ma

lapoeposy.

Mema 0ocniduceHHA —ompumamu ma nopieHAMU CMPOMAnbHO-CyOUHHUU ma cmpomansHo-napeHximamo3sHull
iHOekcu ekcmpaopbimansHux, iHpaopbimansbHux ma fapdeposux 3as103 1a6O0PAMOPHO20 WypPa.
OmpumaHi 0aHi mopgomempii 8 pi3HUX AOKycax eKcmpaopbimasnbHOI 30s103U €8i0YAMb PO 3HUMEHHSA

CMPOMAbHO-MAPEHXIMAMO3H020 iHOeKCy y HanpsamKy eid eopim iHOusidyaneHoi 3a103u 0o ii nepugpepii 8 3,83
pasu. HalimeHw eupaxeHi 3MiHU y 40CMOYKOBOMY CriB8IOHOWEHHI CmpomMu ma napeHximu eidbysaromecs 8
MeXax 00HIEI mMa 080X CYMIXCHUX YaCMOYOK 30s03U, 0e pi3Huya cmaHosums 1,27 o0uHuyi. MNoKa3HUKU CyOUHHO-
napeHxiMmamo3H020 iHOEKCy Ha Pi3HUX PiBHAX Uil 30103U 8i0pi3HAIOMbCA HE3HAYHO.
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B iHgppaopbimansHili cnb0308ili 3as103i cmpomasibHO-NapeHXiMamo3Huli iHOeKc nocmynoeo 8id pieHA eopim
307103U y HANPAMKY 00 iHOUBIOYas1bHOT YacmoYKu i 6e3rnocepedHbo 8 i Mexax 3MeHWYEMbCA, PI3HUYS MiX yumu
noKkycamu cmaHosume 4,09 o0uHuyi. CyOUHHO-NAapPeHXiMamo3Hi MOKA3HUKU 8 MeX(ax 080X CYMIHHUX YACMOYOK i
ecepeduHi Yacmoyku cmaHoenams 0,14 ma 0,11 00uHUYb 8i0N08iOHO, MOO6MO MPAKMUYHO MOMOXCHI.

CmpomasnbHo-napeHximamoHuli iHoeKc Ha pieHi eopim [apOepoesoi 3a103u dopieHIoe 2,68 00UHUYi, Ha pigHi 080X
CyMincHUX YacmouoK 1,62 i 8 mexcax 00Hiel yacmouku 0,69. Ljuhpose 3Ha4eHHS iHOeKcy 3meHwuaoca 8 3,8 pasu,
DPi3HUUSA MOKA3HUKIi8 8 Mexax 080X ma 00HIiei yacmoyku cmaHosums 2,3 o0uHuyi. CyOuHHO-napeHximamo3sHuli
iHOeKc y sopomax 3aa03u 0opisHioe 0,41, a Ha pieHi cymincHUX ma 00Hiel yacmoyku 8iH dopisHioe 0,31 ma 0,21
00UHUYb 8i0MN0BIOHO. Pi3HUUSA MiX MAKCUMGAAbHUM i MiHIMAAb6HUM MOKA3HUKOM mym CMAaHO8UMb MPAKMUYHO 2
00UHUYi, a pi3HUUA MOKA3HUKI8 8 Mextax 080X | 00HIEI Yacmoyku cmaHosume matixce 1,5 00UHUY.

Y 8cix €n160308UX 307030X AA6OPAMOPHO20 WYpPd CHOCMepPieaEMbCA NOCMyrnose 3MeHWeHHA MOoBUUHU
CMoAYYHOMKAHUHHUX MPOWApPKi8 y HANPAMKY KiHuyegux 8i00inie, wo cnpuse b6inbw WinbHOMY KOHMAKmMy 3
O06MIHHUMU MIKPOCYOUHAMU Ma HeP8O8UMU 80/10KHAMU.

Knrouoei cnoea: ekcmpaopbimansHa, iHpaopbimansHa ma [apdeposa caAb0308i 3a7103U 1A6OPAMOPHO20
wypa, CmpomasnbHO-CyOUHHULU ma cmpomMasibHO-NapeHXiMamo3Hul iHOeKcu.

38’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-AoCAiA-
HUMU poboTamu.

Pobota € pparmeHTtom HAP MontaBcbKOro aeprkas-
HOrO MeAMYHOro YHiBepcuTeTy «BikoBi ocobamsoc-
Ti CTPYKTYPHOI OpraHisaLlii opraHis iMyHHOI cucTemM,
33/103 LWJIYHKOBOTO-KULLKOBOTO TPAKTy Ta Ce4yoCTaTeBoi
CMCTeMM B HOPMI Ta NATOJOrIT», AepKaBHUIM peecTpaLini-
HUIM Homep 0116U004192.

Bcryn.

EKcTpaopbitanbHa, iHppaopbiTanbHa Ta Mapaeposa
CNb0O30Bi 3271031 NaboPaTOPHOro LLypa yTBOPEHi YuC-
JNIEHHUMM 3aN103UCTUMM YaCTOYKAaMM PO3MILLEHUMN B
[obpe BUPAXKEHIM CNOMYYHO-TKAHWHHIA Kancyni. [Bi
3an103u, Mapaeposa Ta iHdpaopbitanbHa, NOKaNi3yOTb-
CA B OYHIiM AML,, a ekcTpaopbiTasbHa po3TalloBaHa Ha
MOPAOULI TBAPWUHU NOPYY i3 MPUBYLLUHOK CANHHOK 3a-
103010, WO MAE CBOK PO3BUHEHY CMONYYHO-TKAHUHHY
Kancyny. Kancynu Bcix 3a103 gatoTb CNOMYYHOTKAHUHHI
BiApOrv BCcepeamHy, TUM CaMUM AiNAYM NapeHximy Ha
YacTOYKK. AKWO POo3rNaAaTU MiXK3an03UCTi NPOLLAPKK
AK e/1eMEHTU Kancyau, MU MOXKEMO OTPMMATU YABIEH-
HA NPO YACTOYKOBE i CMHTOMIYHE CMiBBIAHOLWEHHA MiX
eniTeniem, CNONYYHOK TKAHMHOK | KPOBOHOCHUMU Mi-
KPOCYANHAMM Yy MeXKax AOCNIAKYBAHUX iIHANBIAYANbHUX
cnb030BUX Ta Mapaeposux 3an03 [1, 2, 3].

MeTa gocnigKeHHs.

3’AcyBaTM Ta MOPIBHATU CTPOMAJSIbHO-CYAUHHUI Ta
CTPOMAJIbHO-NAPEHXIMATO3HUI  iHAEKCU  eKCTpaopbi-
TanbHUX, iHppaopbiTanbHMx Ta Mpaeposux 3an03 nabo-
paToOpHOro LWypa.

O6’eKT i meTOoaU AOCNIAKEHHA.

Byno otpumaHo 30 cnbo3oBux 3an03 Big 15 nabo-
PATOPHMX LLYPIB CaMLLiB LWAAXOM eKCTUpnaLii 3 og4HOro
60Ky no 2 cnbo3osi 3a103u. MaTepian ¢ikcoBaHo 12%
HeWTpanbHUM GOpManiHoOMm, Nicns 4Yoro 3anosu Gynu
BMilLeHi y napadiH 3a TpaguuinHO MeToaMKo. 3 na-
padiHoBMX 6M0KiB BYyNM OTpUMaHi cepii TOHKMX FicTo-
NIOTiYHMX 3pi3iB TOBLWMHOW 4-5 MKMm, siKi 3abapBieHHi
remaToKCUAiHOM Ta eo3nHOM. [poBeaeHo aHani3 cepiin
nocniAoBHUX MapadiHOBMX 3pi3iB Ta Ha iX OCHOBI OT-
PUMaHO MOKAa3HWKK CTPOMAJIbHO-CYAMHHOIO Ta CTpO-
MaJsIbHO-NapeHXiMaToO3HOro IHAEKCY eKCTpaopbiTasbHOI,
iHppaopbiTanbHOI Ta MAPAEpPOBOI 327103 labopaTopHUX
wypis. [lo uboro BCi TBAPMHM 3HAXOANANCA B CTaHAAPT-
HUX YMOBaX EKCMepUMEHTa/IbHO-6i0NorYHOT KANiHIKK
(siBapiit) MonTaBCbKOro AEpXKaBHOIO MeAMYHOro YHi-
BepcuTeTy, 3rifHO 3 MpaBUaMKU YTPUMAHHA eKcrnepu-
MEHTA/IbHUX TBAPWH, BCTaHOBNEHMX JMpeKTnBoto EBPO-

nelicbkoro MapnameHTy Ta Paan (2010/63/EU), Hakazom
MiHicTepcTBa OCBITH | HAayKK, MOAI04i Ta cnopTy YKpaiHu
Big 01.03.2012 p. Ne 249 «[1po 3aTBepAKeHHA NopAaKY
npoBeAeHHA HAayKOBMMM yCTaHOBaMW [0CAiAiB, eKcne-
PUMEHTIB Ha TBAPMHaxX» i «3araibHUX ETUMHUX NPUHLM-
niB eKCNepuMMmeHTIB Ha TBapUHax», NPURHATUX M'aTum
HalioHaNbHUM KoHrpecom 3 bioetnkun (Kuis, 2013) [4,
5, 6]. OTpuMaHi ekcnepumeHTasbHi AaHi 06pobaeHi Ha
nepcoHasibHOMY KOMMN'toTepi MakeTom MPUKAAZHOI i
CTaTUCTUYHOT nporpamu Statistica 13 Ta Microsoft Excel
2016.

Pe3ynbTatu AocnigyKeHHA Ta ix 06roBopeHHs.

EKcTpaopbiTanbHa 3an103a Halbinbwa 3a po3mipa-
MW, BOHA CKNAAAETbCA 3 YUCAEHHWUX, PISHOMAHITHUX
33 popmoOIO0 Ta BENIMYMHOKD YaCTOYOK, eniTenin AKux
npeAcTaBieHUl KiHLLEBMMM Ta BCTaBHUMM BigAinamu, a
TaKOX CUCTEMOLO eniTeniaNbHUX TPYBOK — EKCKPETOPHUX
NpoToK. BoHU aobpe Bi3yanisytoTbca Nig, CBITA0BUM Mi-
KPOCKOMOM Ha TOHKMX napadiHOBMX 3pi3ax Ha BCiX piB-
HAX — B AiIAHLI BOPIT 3371031, B MEXaX CYMi>KHUX 4acTo-
YOK, @ TAKOX Yy Mexax iHAMBIAyanbHOI YacTouku. Came
TYT BigbyBatoTbCsA HAMBINbL NOMITHI 3MIHM YAaCTOYKOBMX
CniBBigHOWEHb CTPOMM i MAPEHXiMWU NpU AOCHIAMKEH-
Hi Ta aHanisi cepiiHWUX FiCTONOrYHMUX 3pPi3iB MO FNOUHI
[7,8,9].

OTpumaHi gaHi mopdpomeTpii B pi3HMX NOKycax eKc-
TpaopbiTanbHOI CNbO30BOI 3a/103K Wypa CBigYaTb Mpo
3HUXKEHHA CTPOMAsIbHO-NAPEHXIMATO3HOIO iHAEKCY Yy
HanpAMKy Big, BOpPIT iHAMBIAYyaNbHOI 3a103M Jo il ne-
pudepii B 3,83 pasn. HaMmeHLW BUpaKeHi 3MiHM y Ya-
CTOYKOBOMY CMiBBIAHOLIEHHI CTPOMM Ta NapeHXiMK Bia-
6yBatOTbCA B MEXKaxX OAHI€l Ta ABOX CYMIXKHUX YaCTOYOK
eKcTpaopbiTanbHOi 331031 wWypa (Taba. 1), TyT pisHUUA
CTaHOBUTb 1,27 oanHUL,.

LUndpose 3HaueHHA CYyANMHHO-MAPEHXIMATO3HOTO iH-
OEKCY Ha Pi3HUX PiBHAX Y LM 3a103i BiApi3HAETbCA He-
3HAYHO, LLLO MOXKe CBiAYUTM MPO Te, L0 BMIiCT KPOBOHO-
CHUX CYAMH Y YacCTo4YKax eKcTpaopbiTanbHOI C1b0O30BOI
3371031 3MIHIOETbCA NPSMO NPONOPLIMHO A0 3MiHM B Hilt
napeHximu.

B iHppaopbiTanbHin cnbo30Bii 3an103i nabopatop-
Horo wwypa (taén. 2). cTpoManbHO-NAPEHXIMATO3HUM iH-
[OEKC MOoCTYNoBO Bif, PiBHA BOPIT 3a7103M Y HAaNPAMKY A0
iHAMBIAYanbHOT YacTouKkM i 6esnocepenHbo B ii merkax
3MEHLUYETbCA, Pi3HULA MiXK LMW TOKYCaMK CTAHOBUTb
4,09 oanHUL.

CyAMHHO-NAapeHXiMaTo3Hi MOKa3HMKN B MeXax ABOX
CYMI>KHMX Y4acTOYOK i BcepeauHi YaCTOYKM CTAHOBAATb
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Tabnuuysa 1 — CtpomanbHO-CYAUHHUIA Ta CTPOMAJIbHO- Ha PiBHi ABOX CYMiXHMX YacTO4OK 1,62 i B mexkax
napeHXimaTo3HUi iHAEKC eKcTpaopbiTanbHOi CNbo30BOI  OfHiel yacToukm 0,69. Lindpose 3Ha4eHHA iHOeK-
3an103u nabopaTtopHoro wypa cy 3meHwmunnoca 8 3,8 pasn, pisHMLA NOKAa3HUKIB

nene Ha piBHi BOPIT | Ha piBHi CyMis-|Ha pisHi ogHi-| B N\e>+<a>'( ABOX Ta OAHI€El YaCTOYKM CTaHOBUTL 2,3
A 3271031 HUX 4aCTOUOK | eiyacTouku | OAMHMUI (Tabn. 3).
CrpomansHo- ) 3,06+0,090 1,05£0,032 0,8£0,028 Cy,u,MHHo-napemeaTosHMM |H,g,e|<.c Y _Bopo-
(”:aﬂeHX'MaT03HVW' Tax 3an03un gopisHioe 0,41, a Ha PiBHI CYMIXKHUX
YAWHHO- " . + - . .
napeHXiMaTo3HM 0,27+0,018 0,14+0,009 0,11+0,008 | Ta OAHiEi Ll'aCTO‘-I.KM BIH.,CI,OpIBHFO.(-: 0,31 ta 0,21
. OAMHULB BIiANOBIAHO. Pi3HMLA MiXX MaKCcMMmanb-
Taﬁ"”_”'" 2- CTeqma“bHO:CVA“"“mf Ta CTPOMANBHO- i\ | miHIMaAbHUM MOKAa3HUKOM TyT CTaHOBUTb
napeHximaTo3sHui iHgeKcu iHdppaopbitanbHOI cNbO30BOI NPaKTUYHO 2 OAMHWL, @ PI3HWLSA MOKA3HUKIB B
321031 1a6OPATOPHOroO LWypa Meax ABOX i OHIEl YaCTOYKM CTaHOBUTb Malie
TG Ha piBHi BOPIT [Ha piBHi CyMiX- [Ha piBHi oaHi-| 1,5 ognHML.
A 3271031 HUX YAaCTOYOK | €I YaCTOYKM BUCHOBKM.
CtpomanbHo- .. - . . ..
- . 2,66+0,075 0,88+0,032 | 0,65+0,024 Mpwn aHanisi cepinHMX riCTONOriYHUX 3pi3iB Y
ST T S— BCiX C/NIbO30BMX 3as103ax JsiabopaTopHOro uiypa
CyauHHO-
+ + + .
napeHXimaTo3HWUM 0,192,011 0,120,007 0,100,006 CNOCTEPIraeTbCA MOCTYNOBE 3MEHLIEHHA TOBLUM-

HW CNONIYYHOTKAHUHHMX MPOLUAPKIB Y HAanNpAMKY
00 KiHUEeBMX BiaAiNis, WO cnpusae 6inbll WinbHO-
MY KOHTaKTy pO3TallOBaHMX Y CMOMYYHIN TKAHWUHI
OBOMiIHHUX MIKPOCYAMH, SIK KPOBOHOCHOTO, TaK i

Tabnuua 3 — CTpomasibHO-CYyAUHHUA Ta CTPOMa/IbHO-
napeHximaTo3sHui iHgeKcu FapaepoBoi c/1b030BOT 3a/103U
NabopaTopHoOro wypa

IHAeKC Ha PIBHI BOPIT | Ha PIBHI CyMIXIHA PIBHI OARIY - iy hatyiyHoro pycna, a TaKoX HEPBOBHMX CTOBGY-
3a/1031 HUX 4aCTOYOK €1 YaCTO4YKU pIB
CrpomasnbHo- ' i
napeHximaTosHui 2,6840,073 1,62£0,055 0,690,032 MepcnekTMBU NoAaNbLUUX AOCNIAMKEHb.
g;'ﬂ.zl:i)i:it;amwm 0,41+0,032 0,310,024 | 0,21+0,015 Ha ocHosi . MOPGOMETPUYHMX  AOCAIAKEHD
P NPOBECTU aHani3 MOPGOMETPUYHNX SAHUX NPO-
0,14 1a 0.11 oanHMLb BiANOBIAHO, TOGTO NPAKTUYHO TO- TOK Ta CyAMH CNbO30BWUX 3an103 /labopaTopHO-

TOXHi. Lle o3Hauag, WO CyAMHHO-NMapeHXiMaTo3HWA, @ ro uwypa. [1aHyeTbCA Ha OCHOBI BMBYEHHA Ta aHanisy
TaKOX CTPOMasIbHO-MAPEHXiMaTO3HUI iHAEeKeH 36epira-  NocnifgoBHMX Cepill FCTONOrYHMX 3Pi3iB  C/NbO30BMX
IOTb @HANOTiYHI TeHAEHLUT, XapaKTepHi AnA eKcTpaopbi-  3an103, rpadivuHMX Ta NAACTUUHMX PEKOHCTPYKLINA, AaHWNX
Ta/IbHOI C/IbO30BOI 327103M. MopdOoMeTpii CMCTEM EKCKPETOPHMX MPOTOK Ta NaHOK

LLlo cTocyeTbCcA aHANOrYHMX YAaCTOYKOBUX CMIiBBIAHO-  reMOMIKPOLMPKYASTOPHOrO pycna, 3HaWTU TOW MiHi-

WweHb MapAepoBoi 3a103K, TO CTPOMA/IbHO-MAPEHXIMA-  MasibHUI PiBEHb CTPYKTYPMU, LLLO BigNOBiAaB 61 NOHATTIO
TOHWUM iHAEKC Ha PiBHI ii BOPIT JOPIBHIOE 2,68 0AMHMLI,  CTPYKTYPHO-PYHKLIOHANbHA OAUHMLA.
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METPUYHI NOKA3HUKN YACTOYKOBUX CTPOMA/IbHO-CYANHHUX TA CTPOMAJIbHO-NMAPEHXIMATO3HUX

CniBBIAHOLWUEHDb C/IbO30BUX 3A/103 JIABOPATOPHOIO LLIYPA

KaueHko A. /1., WepcTiok O. O.
Pestome. CNb0O30Bi 3271031 TBApPUH Ta NOAUHWN € OCOBAMBOIO FPYMNoO0 CBOEPIAHUX CEKPETOPHUX OPraHiB, AKi BU-

KOHYOTb PYHKLLT, LLLO MatOTb 3HAYHWI BNIMB HA CTaH FOMeOCTasy OpraHi3my B Lisiomy.

Memoto docnionceHHA 6yno 3’acyBaHHA Ta NOPIBHAHHA MOPGOMETPUYHUX MNOKA3HMKIB eKCTPaopbiTanbHOI, iHO-

paopbiTanbHoi Ta MNAPAEPOBOT C/IbO30BUX 3a/103.

06’ekm i memodu docnioxceHHA. byno oTpumano 30 cnbo30BMX 3a103 Bif, 15 nabopaTtopHuMx Liypis camuis. Ha

OCHOBI CepiltHMX NapadiHOBUX riCTONOTYHUX 3pPi3iB C/IbO30BUX 337103 OY10 NPOBEAEHO BU3HAYEHHSA Ta aHai3 CTpo-
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MasIbHO-CYAMHHOIO Ta CTPOMA/IbHO-MAPEHXiIMATO3HOTO iHAEKCIB eKCTpaopbiTanbHOi, iHbpaopbiTanbHOI Ta Mapaepo-
BOI 3271031 NabopaToOpPHUX LWypiB.

Pesynbmamu. OTpumaHi fAaHi mopdomeTpii B pisHMX IOKycax ekcTpaopbiTasbHOI C/1IbO30BOI 3371031 LLypa CBiA-
YaTb MPO 3HMXKEHHA CTPOMA/IbHO-NMAPEHXIMATO3HOrO iHAEKCY Y HAaMPAMKY Bif, BOPIT iHAMBIAYanbHOI 3a103M A0 i
nepudepii B 3,83 pasun. HalmeHLW BMpParKeHi 3MiHM Yy 4aCTOYKOBOMY CMiBBiAHOLWEHHI CTPOMM Ta NapeHximu Biaby-
BalOTbCA B MeXKax OAHI€i Ta ABOX CYMiXHUX YaCTOUYOK eKcTpaopbiTanbHOI 3a/103M Lypa, Ae Pi3HUUA CTaHOBUTb 1,27
ognHUL. Lndpose 3HaYeHHA CyAMHHO-MAapeHXiMaTO3HOro iHAEKCY Ha Pi3HMX PiBHAX eKCcTpaopbiTasbHOI C1IbO30BOT
3371031 BifPI3HAETHCA HE3HAYHO, LLLO MOXKE CBIAYMTM NPO Te, LLO BMICT KPOBOHOCHMX CYAMH Y YaCTOYKax 3271031 3Mi-
HIOETbCA NPAMO NPOMNOPLINHO 40 3MiHW B Hilt NapeHxiMmu.

B iHppaopbiTanbHii c1b030BIl 3a/103i CTPOMANbHO-NAPEHXIMATO3HMI iHAEKC NOCTYMNOBO Bif, PiBHA BOPIT 3a103M1
Yy HanpAMKY [0 iHAMBIAYaNbHOT YacTOUKM | 6e3nocepesHbO B ii MeXax 3MEHLYETbCA, PI3HULA MiXK LMMU SIOKyCca-
mun ctaHoBuUTb 4,09 ognHuui. CyguHHO-NAapeHXiMaToO3Hi MOKA3HMKM B MeXax ABOX CYMiXHMX YaCTOYOK i BCepeamHi
YyacTouku ctaHosnAaTb 0,14 Ta 0.11 oguHMLUb BiANOBIAHO, TOBTO NPaAKTUYHO TOTOXKHI. Lle 03Hauvae, Wwo cyaguHHo-Na-
peHXiMaTo3HUI Ta CTPOMANbHO-NAPEHXIMATO3HWUI iHAeKcK 36epiraloTb aHANOriYHI TeHAEHLIT, XapaKTepHi Ana eKc-
TpaopbiTanbHOI C/1bO30BOI 3a7103M.

LLlo cToCyeTbCA aHANOr4YHUX YAaCTOYKOBMX CNiBBiAHOLWEHb AapAepoBOoi 3371031, TO CTPOMA/IbHO-NAPEHXIMATO3-
HWI iHAEKC Ha PiBHI i BOPIT AOPIBHIOE 2,68 04MHUL, Ha PiBHI ABOX CYMiXKHUX YaCTOYOK 1,62 i B Mexax ofHiei yacTou-
K1 0,69. LUndpose 3HaYEHHSs iHAEKCY 3MeHLWNAOCA B 3,8 pa3u, PisHULA MOKA3HUKIB B MeXKax ABOX Ta OAHIEI YaCTOUKM
CTaHOBUTb 2,3 oguHuui. CygMHHO-NapeHXiMaTo3HUI iHAEKC Y BOPOTax 3a103u gopiBHioe 0,41, a Ha PiBHI CyMiXKHUX
Ta OfHi€i yacTouku BiH pgopisHoe 0,31 Ta 0,21 oanHMLb BiANOBIAHO. Pi3HMUA MiX MAaKCMMANbHUM i MiHIMAaNAbHUM
NOKa3HMKOM TyT CTAHOBUTb NPAKTUYHO 2 OANHWL, @ Pi3HMLA NMOKA3HMKIB B MEXaX [BOX i OAHIEI YaCTOYKMN CTaHOBUTb
manxe 1,5 oanHunui.

BucHogKu. Tpw aHani3i cepiltHMX ricToNoriYHMX 3pi3iB BCiX CNbO30BUX 327103 N1abOPATOPHOrO Liypa cnocrepi-
raeTbCA NOCTYNOBE 3MEHLUEHHA TOBLLUHU CMONYYHOTKAHUHHMX MPOMIXKKIB Y HAaNPAMKY A0 KiHLEeBWUX BiAAiNis, WO
cnpwvAe GiNbl WiNbHOMY KOHTaKTy PO3TallOBAHMX Y CMONYYHI TKAHUHI OBMIHHUX MIKPOCYAMH, AK KPOBOHOCHOTO,
TaK i nimdpaTMUHOro pycna, a TaKoXK HEPBOBMX CTOBOYpIB.

KntouoBi cnosa: ekctpaopbitanbHa, iHppaopbiTanbHa Ta MapaepoBa €1b030Bi 3a103M NabopaToOpHOro Liypa,
CTPOMaNbHO-CYAMHHUI Ta CTPOMA/IbHO-MAPEHXiMATO3HUI iHAEKC.

METRIC INDICATORS OF LOBULAR STROMAL-VASCULAR AND STROMAL-PARENCHYMAL RATIOS OF LACRIMAL
GLANDS OF LABORATORY RAT

Katsenko A. L., Sherstyuk O. O

Abstract. The lacrimal glands of animals and humans are a special group of peculiar secretory organs that
perform functions that have a significant impact on the state of homeostasis of the organism as a whole.

The aim of the study was to study and compare the morphometric indicators of the extraorbital, infraorbital and
Harderian lacrimal glands.

Object and research methods. 30 lacrimal glands were obtained from 15 male laboratory rats. Based on serial
paraffin histological sections of the lacrimal glands, the stromal-vascular and stromal-parenchymal indices of the
extraorbital, infraorbital and Harderian glands of laboratory rats were measured and analyzed.

Results. The obtained morphometric data in different loci of the extraorbital lacrimal gland of the rat indicate
a decrease in the stromal-parenchymal index in the direction from the gate of the individual gland to its periphery
by 3.83 times. The least pronounced changes in the lobular ratio of stroma to parenchyma occur within one and
two adjacent lobules of the rat extraorbital gland, where the difference is 1.27 units. The numerical value of the
vascular-parenchymal index at different levels of the extraorbital lacrimal gland differs slightly, which may indicate
that the content of blood vessels in the lobules of the gland changes directly proportionally to the change in the
parenchyma in it.

In the infraorbital lacrimal gland, the stromal-parenchymal index gradually decreases from the level of the hilum
of the gland towards the individual lobule and directly within it, the difference between these loci is 4.09 units. The
vascular-parenchymal indices within two adjacent lobules and within the lobule are 0.14 and 0.11 units, respectively,
i.e. practically identical. This means that the vascular-parenchymal and stromal-parenchymal indices retain similar
trends characteristic of the extraorbital lacrimal gland. As for the similar lobular ratios of the Harderian gland, the
stromal-parenchymal index at the level of its hilum is 2.68 units, at the level of two adjacent lobules 1.62 and within
one lobule 0.69. The numerical value of the index decreased by 3.8 times, the difference in indicators within two and
one lobule is 2.3 units. The vascular-parenchymal index in the gate of the gland is 0.41, and at the level of adjacent
and one lobule it is 0.31 and 0.21 units, respectively. The difference between the maximum and minimum indicator
here is almost 2 units, and the difference in indicators within two and one lobule is almost 1.5 units.

Conclusions. When analyzing serial histological sections of all lacrimal glands of a laboratory rat, a gradual
decrease in the thickness of the connective tissue gaps towards the terminal sections is observed, which contributes
to a closer contact of the exchange microvessels located in the connective tissue, both the blood and lymphatic
channels, as well as the nerve trunks.

Key words: extraorbital, infraorbital and Harderian lacrimal glands, stromal-vascular and stromal-parenchymatous
index.
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Kosharnyi V. V., Boyko E. M.

REMODELING OF THE HEMOMICROCIRCULATORY CHANNEL OF THE HIND LIMBS IN

CASE OF DAMAGE TO THE FEMORAL AND SCIECTIC NERVES IN THE SUBACUTE PERIOD

Dnipro State Medical University (Dnipro, Ukraine)
kosha.v@ukr.net

Peripheral nerve damage in the lower extremities is a serious problem that often occurs due to trauma, in par-
ticular during military operations. Such injuries lead to impaired motor and sensory functions, which significantly
affects the quality of life of the injured. The aim of the study was to study changes in hemomicrocirculation in the
hind limbs after injury to the sciatic and femoral nerves in the subacute phase.

On the third day after injury in group | (transection of both nerves), a significant expansion of arterioles by 87.9%
and venules by 77.6% was observed, which indicates an active vascular reaction. On the seventh day in group Il
(transection of both nerves), the diameters of the vessels decreased, but remained significantly higher than the con-
trol values, which indicates the continuation of the recovery processes. In the groups with damage to both nerves, a
more pronounced vascular reaction and tissue edema are observed. On the third day, the reaction is most intense,
and on the seventh day, stabilization is observed, but the vessels have not yet returned to normal size. This confirms

the ongoing processes of restoring blood circulation and tissue structure.
Key words: injury, spinal nerves, limbs, morphometry, hemomicrocirculatory channel.

Connection of the publication with planned re-
search works.

The research was carried out within the framework
of the scientific topic of the Department of Clinical Anat-
omy, Anatomy and Operative Surgery “Morphofunction-
al state of organs and tissues of experimental animals
and humans in ontogenesis in normal and under the
influence of external and internal factors”, state registra-
tion number 0117U003181.

Introduction.

Peripheral nerve injuries of the lower limbs are a sig-
nificant medical issue, frequently resulting from trauma,
particularly during military conflicts. These injuries lead
to the disruption of motor and sensory functions, se-
verely affecting the quality of life of the affected individ-
uals. In animal studies, such injuries are used to inves-
tigate the pathogenesis of trauma and to test potential
treatment methods. The importance of this problem is
determined both by the frequency of such cases and the
complexity of their treatment.

Clinical data show that in patients with peripheral
nerve injuries of the lower limbs, recovery is often in-
complete, even with surgical intervention. Studies con-
ducted after military injuries indicate that only about
30-50% of patients achieve functional recovery after re-
constructive surgery [1, 2]. Comparative analysis of the
outcomes between patients who received treatment
within the first six months after the injury and those

who were left untreated shows a significant difference
in functional recovery levels. Moreover, the preservation
of sensitivity and motor function depends on the extent
of the damage and the timing of the surgical interven-
tion.

Without treatment, nerve injuries lead to irrevers-
ible loss of limb function due to scar tissue formation,
secondary muscle atrophy, and chronic pain. For exam-
ple, experiments on mice have demonstrated significant
degeneration of myelinated fibers and disruption of con-
duction after prolonged sciatic nerve injury [3, 4]. Clini-
cal observations of patients who did not receive timely
treatment confirm the development of chronic pain syn-
drome and decreased work capacity. Such cases are par-
ticularly common among individuals injured in combat
zones, where medical assistance may not be available in
the critical hours following trauma [5, 6].

Experimental models of nerve injury in the hind
limbs of animals, such as rodents, dogs, or pigs, are used
to study nerve fiber regeneration and the effectiveness
of different treatment methods. Research shows that in
the case of complete nerve transection, significant mus-
cle atrophy, loss of sensitivity, and reflex disturbances
occur [7, 8]. For instance, experiments on rats modeling
femoral nerve injuries have demonstrated that without
proper intervention, nerve fibers can only partially re-
generate, and reinnervation remains incomplete. The
use of electrical stimulation and nerve grafts in such
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