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The hypothalamus is a part of the diencephalon that secretes hormones and neuropeptides and is responsible
for homeostasis, hunger, thirst, behavioural reactions, and even sleep. The anatomy of the hypothalamus in normal
and pathological conditions is widely described in the literature. However, there is little information on the normal
histological structure of the tuber cinereum of the hypothalamus, not to mention the description of changes under
the influence of pathological factors. It is the understanding of the macro- and microstructure of this area that makes
it possible to investigate and analyse the results of experimental studies under the influence of exogenous and en-
dogenous factors in laboratory animals. A specific structural area was chosen for a more effective analysis of the
experiment: the dorsomedial and ventral nucleus. The work aims to create a set of morphological and morphometric
parameters of the tuber cinereum of the hypothalamus of the white rat, which is necessary for further analysis of
structural changes in this organ in pathological conditions in the experiment. The material of the study is represented
by macro- and microdissections of the tuber cinereum of the hypothalamus of 10 male white rats of the Wistar line
weighing 218-260 g. Measurements of the size of the tuber cinereum of the hypothalamus were performed using a
caliper, weighing — on an analytical balance. Histological sections were stained with haematoxylin and eosin, after
which the microscopic structure of the tuber cinereum of the hypothalamus was studied. The topography and pecu-
liarities of cytoarchitectonics of the tuber cinereum were described, and the dorsomedial and ventromedial nuclei of
the hypothalamus were micromorphologically characterised. The morphological and morphometric parameters of
the tuber cinereum of the white rat hypothalamus can serve as a basis for experimental studies and understanding

of the mechanisms of development of changes in the structural components of this organ.
Key words: nervous system, hypothalamus, macro- and microstructure, white rat.

Connection of the publication with planned re-
search works.

The article is a part of the planned research work of
the Department of Normal Anatomy and Operative Sur-
gery with Topographic Anatomy of Danylo Halytsky Lviv
National Medical University «Morphological and func-
tional features of organs in pre- and postnatal periods
of ontogeny, under the influence of opioids, food addi-
tives, reconstructive surgery and obesity» — state regis-
tration number 0120U002129.

Introduction.

The hypothalamus is the higher subcortical centre of
the autonomic nervous system, which regulates all the
body’s vital functions, such as maintaining homeosta-
sis, which is often disturbed by various factors [1]. The
hypothalamus is in direct contact with the vascular sys-
tem and serves as a brain-hormonal interface through
which the brain controls the body’s peripheral systems
[2]. In addition to regulating body temperature, sleep,
food and water intake, it has specific control over the
autonomic nervous system and cyclic phenomena such
as circadian rhythms [2]. A large number of both experi-
mental and clinical data have shown that various stimuli
(external and internal) or, for example, inflammation [3],
increased intake of saturated fatty acids [4], can disrupt
homeostasis by stimulating inflammation in the hypo-
thalamus [3, 5]. The hypothalamus controls orexigenia
and anorexigenia in both physiological and pathological
conditions [3]. Various dietary supplements, infectious
agents, and chronic diseases can also alter the hypo-
thalamic response [3]. In addition, as part of the limbic
system, the hypothalamus is involved in behavioural re-
sponses, such as the “fight-or-flight” response [6], re-

ward seeking, and more. The paraventricular nucleus,
perifornical area, dorsomedial, lateral and posterior
hypothalamus are the main nuclei of the hypothalamus
involved in the control of breathing [7]. When it comes
to the importance of the tuber cinereum of the hypo-
thalamus, there is less information available. For ex-
ample, there are studies on lipid metabolism disorders
with fever, which are actually associated with changes
in the lipid metabolism centre in the tuber cinereum of
the hypothalamus [8]. There is also evidence of second-
ary amenorrhoea [9] and disorders mimicking pituitary
disease [10] in women with tuber cinereum formations.
The above indicates that many scientific publications
are devoted to the function of the hypothalamus in gen-
eral, while the macro- and microstructure of the tuber
cinereum are not sufficiently covered. Moreover, the
morphology of the tuber cinereum of the hypothalamus
of experimental animals is not widely known.

The aim of the study.

To create a complex of morphological and morpho-
metric parameters of the tuber cinereum of the hypo-
thalamus of the white rat. It is necessary for further
analysis of structural changes in this organ in pathologi-
cal conditions in the experiment.

Object and research methods.

The material of the study was preparations of the
tuber cinereum of the hypothalamus of white male rats
of the Wistar line. The body weight of the rats was 218-
260 g, and the age of the animals was 5-6 months. The
animals were kept in a vivarium under standard condi-
tions. The animals were withdrawn from the experiment
by an overdose of ether anaesthesia. Before euthanasia,
rats were not fed for one day. After cranial trepanation,
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the prepared brain was fixed in a 10% neutral formalin
solution. After thorough rinsing, dehydration was per-
formed with ethanol at concentrations of 80%, 90%, and
100%. After dehydration, the material was placed in a
mixture of alcohol-xylene (1:1) and o-xylene. Next, the
brain was placed in a xylene-paraffin mixture (+37°C)
and a homogenised paraffin mixture (Leica Mycrosys-
tems) with a melting point of +56°C.

Sections were made serially in the sagittal and fron-
tal planes on a sledge microtome (MS-2). The thickness
of the sections was 5 and 7 um. Sections were stained
with hematoxylin and eosin. Photographs of histological
sections were taken using a ZEISS Primo Star 3 micro-
scope, Axiocam 208 colour digital camera and Zen ZEISS
software.

Measurements of the longitudinal and transverse
diameters of cell pericarions and their nuclei were per-
formed using a specialised morphometric program Zen
ZEISS. The volume of cells and nuclei was determined by
the formula: Tab?

V =

6

where V — the volume of the cell or nucleus; a is the
longitudinal diameter (largest axis) of the cell or nucleus
drawn through the nucleolus; b — the transverse diam-
eter (smallest axis) of the cell or nucleus drawn through
the nucleolus.

The stereotactic atlas of the rat brain was used to de-
termine the topography of the studied structures [11].

All studies were conducted in compliance with the
basic provisions of the GCP (1996), the Council of Eu-
rope Convention on Human Rights and Biomedicine
(04.04.1997), the World Medical Association Declara-
tion of Helsinki for the Ethical Principles of Scientific
Medical Research Involving Human Subjects (1964-
2013), the Ministry of Health of Ukraine Orders No. 690
0f 23.09.2009, No. 616 of 03.08. 2012 and the Procedure
for Removing Biological Objects from the Dead, whose
Bodies are Subject to Forensic Medical Examination and
Pathological Examination, for Scientific Purposes, the
requirements for humane treatment of experimental
animals regulated by the Law of Ukraine “On Protection
of Animals from Cruelty” (No. 3447-1V of 21.02.2006)
and the European Convention for the Protection of Ver-
tebrate Animals Used for Research and Other Scientific
Purposes (Strasbourg, 18.03.1986).

Results of the study.

Our study has confirmed that the hypothalamus of
the white rat consists of the tuber cinereum, infundibu-
lum, pituitary gland and mammillary bodies, and struc-
turally, a large number of cell groups or nuclei (about
30) occupies the ventral part of the diencephalon, and
is the lower wall of the third ventricle. Dorsally, the hy-
pothalamus is bounded along most of its length by an
indeterminate area and medially by the cerebral pe-
duncles. The rostral part of the hypothalamus (preoptic
area) borders the anterior commissure.

We have studied two nuclei (dorsomedial and ven-
tromedial) of the tuberal zone, which occupies the me-
dial part of the hypothalamus.

The dorsomedial nucleus is one of the largest nuclei
of the hypothalamus. Most of the nucleus lies in the me-
dial zone, and the smaller part of the nucleus lies in the
lateral zone of the tuberal region of the hypothalamus.
The nucleus is formed by two types of neurons. The

Table — Micromorphological characteristics
of the dorsomedial and ventromedial nuclei
of the hypothalamus

Largest cell | Smallest cell |Volume of pericarion
e axis, um axis, um or nucleus, pm?
Dorsomedial nucleus
Pyramidal neuron (1 type) n=20
Perikaryon 22,3+2,1 10,8+0,9 1301,6+203,6
Nucleus 8,4+0,3 7,5%0,2 207,3£12,1
Oval neuron (2 type) n=20
Perikaryon 15,310,9 12,310,7 1102,3+78,9
Nucleus 8,6%0,3 8,310,5 301,0+10,8
Gliocytes n=20
Perikaryon 6,4+0,4 5,1+0,2 87,2%3,9
Nucleus 5,9+0,2 4,6%0,3 63,5+2,0
Ventromedial nucleus
Pyramidal neuron n=20
Perikaryon 16,2+4,2 10,2+2,9 1062,0+62,3
Nucleus 9,3+0,6 8,5%0,3 351,6+12,9
Gliocytes n=20
Perikaryon 5,7+0,3 4,9+0,1 70,6%2,2
Nucleus 5,2+0,4 4,1+0,2 48,7+1,9

first type is large pyramidal neurons, which are chaotic
and, most commonly, well-stained. They have a large
perikaryon with a volume of (1301.61203.6) um?® and a
large round nucleus with one nucleolus with a volume
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Figure 1 — Topography of hypothalamic nuclei (a), fragment of
dorsal and ventral hypothalamic nuclei (b). Microphotograph.
Hematoxylin and eosin staining. Magnification: x 40. Designations:
1 - optic nerve; 2 — dorsomedial nucleus; 3 — ventromedial nucleus;
4 — capillary; 5 — capillaries.
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Figure 2 — Cytoarchitectonics of the ventral (a) and dorsal (b) hypothalamic nuclei;
c — topography of the hypothalamic nuclei. Microphotography. Hematoxylin and eosin staining.
Magnification: x 400. Designations: 1 — gliocyte; 2 — pyramidal neuron; 3 — capillaries; 4 — pyramidal
neuron (1 type); 5 — oval neuron (2 type).

of (207.3+12.1) um?3. Euchromatin and heterochromatin
can be clearly distinguished in the nucleus (table; figs. 1,
2). The second type is well-stained, large oval neurons.
Such neurons are less common than neurons of the first
type. The volume of the perikaryon of neurons of the
second type is (1102.3£78.9) um®. The nuclei of these
cells are round, well stained and have a larger volume
compared to the nuclei of cells of the first type. The
volume of the nuclei of neurons of the second type is
(301.0+10.8) um?®.

The ventromedial nucleus lies entirely in the medial
zone of the tuberal region of the hypothalamus. Dorsal-
ly, it passes into the dorsomedial nucleus of the hypo-
thalamus. Compared to the dorsomedial nucleus, it has
a higher density of neurons arranged orderly (extended
dorsoventrally). The nucleus consists of neurons of the
same type — pyramidal cells. The cells are well-stained
and have a large nucleus. The volume of the perikaryon
of these neurons is (1062.0+62.3) um?3, and the volume
of their nuclei is (351.6+12.9) um? (table; figs. 1, 2). The
ventromedial nucleus is better vascularised than the
dorsomedial one (fig. 2). Both nuclei have glial cells, a
significant proportion of which are located along the
capillaries. The gliocytes are well stained and have nu-
clei that occupy most of the perikaryon. The size of the
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gliocytes is much smaller
than the size of the neurons
of the studied nuclei (table;
figs. 1, 2).

Discussion of the re-
search results.

] There are different ap-
. proaches in the literature to
~ classify and study the mor-
" phological features of the
hypothalamic nuclei [12, 13].
Different studies have dif-
ferences in the number and
topography of nuclei, as well
as their grouping into separate topographic zones and
areas [14]. The studies demonstrate different interpreta-
tions of the anatomy and nomenclature of the hypotha-
lamic nuclei. Our study results confirm that one of the
most successful descriptions of all hypothalamic nuclei
is the work of R. Simerly [15]. The proposed nomencla-
ture and organisational scheme is the most commonly
used by scientists. We consider it appropriate, accord-
ing to the classification [15], to group all hypothalamic
nuclei into three zones (periventricular, medial, lateral)
and four regions (preoptic, anterior, tubular, mammil-
lary).

Conclusions.

The morphological and morphometric parameters
of the tuber cinereum of the white rat hypothalamus
can serve as a basis for experimental studies and under-
standing of the mechanisms of development of changes
in the structural components of this organ.

Prospects for further research.

The obtained data will provide a basis for establish-
ing reactive changes in the tuber cinereum of the hy-
pothalamus, creating models of the influence of various
factors on this organ to find ways to prevent and treat
pathological conditions of the tuber cinereum of the hy-
pothalamus.

MOP®ONOTIA AOPCOMEAIAIbBHOIO TA BEHTPAJIbBHOIO AAEP NNOTAZIAMYCA
JIbBiBCbKMiA HaLiOHaNbHUIT MeAUYHUIA YHiBepcuTeT imeHi [aHuna NanauubKoro (m. /lbeiB, YKpaiHa)
vashcheniuk.mariia@gmail.com

Finomanamyc — ye 4acmuHa nPoMiHHO20 MO3KY, KA 8UOinAE 20pMOHU ma Helipornenmuou, 8i0nosioae 3a
2omMeocmas, 8iouymms 207100y, crnpaau, nosediHKo8i peakyil ma Hagime CoOH. AHamoMia 2inomanamyca 8 Hopmi
ma npu namosozii € 00cMamMHb0 WUPOKO ONUCAHA 8 nimepamypi. [Tlpome iHghopmayii ujo00 Hopmu 2icmosoeiyHoi
b6ydosu cipozo 2opba einomanamyca masno, He 2080PAYU MPO ONUC 3MiH 3a 8MaAUBY NAMOA02IYHUX YUHHUKIB. Came
pO3ymiHHA ocobnusocmeli Makpo- ma MiKpocmpyKkmypu O0aHoi GinfHKU 0a€ Moxcaugicme 0ocnioxcysamu ma
aHanizysamu pesynbmamu eKkcrepumeHmasnbHo20 O00CiOHEeHHA Ni0 8naAuUBOM eK30- ma eHOO02eHHUX YUHHUKI8
y nabopamopHux meapuH. [na binbw epeKmusHo20 aHAI3y NpPosedeH020 eKcriepuMmeHmy 06paHO KOHKpemHy
cmpyKkmypHy 0insaHKy: 0opcomediansHe ma eeHmpasnebHe A0po. Memorw pobomu € CMBOPeHHA KOMIAEKCY
MOpP@Os02iYHUX Mma MopghomempuyHUX napamempie cipozo 2opba zinomanamyca 6inoz2o wypa, HeobxiOHUX
018 1100anbWo20 AHAAIZY CMPYKMYPHUX 3MiH OOHO20 Op2aHy Mpu MAmMoso2iYHUX CMAHAX 8 eKcrepumeHmi.
Mamepian docnidnceHHa npedcmasneHull Makpo- ma Mikponpenapamamu cipozo eopba 2inomanamyca 10 6inux
wypie camyie niHii Bicmap eazoro 218-260 2. BumiptosaHHA po3mipie cipozo 2opba 2inomanamyca nposoousnu 3a
00MoMOo20t0 WMAH2EHUUPKYASA, 38AXYBAHHA — HA GHAAIMUYHUX 8a2aX. 3a¢papbosy8aHHA 2icmoso2iyHuX 3pizie
posoousU 2eMAMOKCUMIHOM ma eo3UuHOM, MiC/As8 Y020 8U84aAU 0cobusocmi MikpockoniyHoi 6ydosu cipozo 2opba
einomanamyca. byno onucaHo momnoepagito ma ocobausocmi yuMoapximeKmMoHiKu cipoeo 2opba, nposedeHo
MIKpOMOpP@o102iYHy Xapakmupucmuky o0opcomediansHo20 ma eeHmpomedianeHoz2o Adep 2inomanamyca.
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MopgornoziyHi ma mopgomempuyHi napamempu cipo2o 20pba 2inomanamyca 6ino2o wypa Mmoxyms cayaysamu
niorpyHMam 0715 eKcrnepumeHmanbHux 00CAIO#EeHb Ma PO3yMiHHA MEXAHI3Mi8 POo38UMKY 3MiH CMPYKMypHUX

KOMIMoHeHmi8 8Ka3aHO020 Oop2aHy.

Knroyosi cnoea: Hepeosa cucmema, 2inomanamyc, Makpo- ma mikpocmpykmypa, 6inuli wyp.

3B’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CIA-
HUMM poboTamu.

CTaTTA € 4YaCTMHOK MNJAaHOBOI HAYKOBO-AOCAIAHOT
pob0oTK Kadeapn HopmasibHOI aHaTOMIi Ta onepaTUBHOI
Xipyprii 3 TonorpadiyHoto aHaToMieto JIbBIBCbKOrO Ha-
LOHAaNbHOIMO MeAM4YHOro yHisepcuteTy imeHi JaHuna
lanuubkoro «Mopdo-PyHKLiOHaNbHI 0cobanBocTi op-
raHiB y npe- Ta MOCTHATAa/IbHOMY Nepioaax OHTOreHesy,
npu BNAMBI oNioiaiB, Xap4oBux [006ABOK, PEKOHCTPYK-
TUBHUMX ONepauiax Ta OXUPIHHI» — HOMepP AepPrKaBHOI
peectpauii 0120U002129.

Bcryn.

rinotanamyc — Le € BUWMI NiAKIPKOBUI LEHTp Bere-
TaTUBHOI HEPBOBOI CUCTEMM, LLO PETYNIOE YCi KUTTEBO-
BaXKAMBI QYHKLIT opraHiamy, Hanpuknag, NigTPUMaHHA
romMeocCTasy, NOpyLIEHHA AKOro 4acTo BiAMIYAETLCA Nifg,
BM/IMBOM Pi3HUX YMHHMKIB [1]. TinoTanamyc 3HaxoauUTb-
CA B NPAMOMY KOHTAKTi 3 CyAUHHOI CUCTEMOIO i CNYrye
MO3KOBO-TOPMOHabHUM iHTepdelicom, yepes KU
MO30K KOHTPOJIOE nepudepuyHi CUCTeMU OpraHismy
[2]. OKpim peryntoBaHHA TemnepaTypw Tina, CHY, CNOXKMKU-
BaHHA T}Ki Ta BOAW, BiH Ma€ cneumdidyHMM KOHTPO/Ib HaZ,
BEreTaTUBHOK HEPBOBOK CUCTEMOK Ta UMUKAIYHUMMU
ABMLLAMM, TAKUMM AK LMPKaAHI putmu [2]. Bennka Kinb-
KiCTb AK eKCMepUMEHTANIbHUX, TaK i KNHIYHMX AaHWX NO-
Kasasu, Lo Pi3Hi NoApasHMKKM (30BHIWHI Ta BHYTPILLHI)
abo, HanpuKnag, 3ananeHHs [3], niasuLLEHE CNOXKNBAH-
HSl HACUYEHMX KUPHUX KUCNOT [4], MOXKYTb NopyLlyBaTh
roMeoCTas LWAAXOM CTUMY/IFOBAHHA 3anasieHHsA B rinoTta-
namyci [3, 5]. FlinoTanamyc Kepye OpeKCcUreHieto Ta aHo-
peKcureHieto Ak y ¢isioNnoriyHunx, Tak i Npy NAaToNOriYHMX
cTaHax [3]. PisHOMaHIiTHI aieTnyHi fo6aBKK, iIHPEKLiNHI
NOAPaA3HMKKN Ta XPOHIYHI 3aXBOPIOBAHHA 34aTHI TAaKOX
3MIHUTK peakLito rinoTanamyca [3]. Kpim Toro, siK yac-
TUHaA NiMbBiYHOT cuctemum, rinotanamyc bepe ydyactb y
NOBEAIHKOBMX peaKLiax, HaNnpuKNa4, BianoBigb «BTEeYa
abo 6ili» [6], nowyk BMHaropoawu Ta b6arato iHworo. Ma-
paBeHTPUKYAsipHE A4p0, NepudOpHiKanbHA AiNAHKa,
JopcomepgianbHU, naTepasbHUI i 3a4HiN rinoTanamyc
€ OCHOBHMMM AApaMM rinoTanamyca, fKi 6epyTb y4acTb
Y KOHTpOJi AuxaHHA [7]. AKLLO roBOPUTU NPO BaXKau-
BiCTb ciporo ropba rinotanamyca, 1o TyT iHpopmauji
meHwe. Hanpuknag, € npau,i WoAo nopyLweHHs AinigHo-
ro o6MiHy npu NigBuLLEHHI TemnepaTypu Tina, BnacHe
nos’A3aHi 3i 3MiHaMu LeHTpY AinigHoro o6miHy B cipo-
my ropbi rinotanamyca [8]. Takox BigoMi AaHi Npo pos-
BUTOK BTOPMHHOI ameHopei [9], nopyLueHb, Lo imiTyoTb
3axBoptoBaHHA rinogisa [10] y XKiHOK 3 yTBOpamu ciporo
ropba. BKasaHe BuLLe CBigYMTb, LLO 6araTo HayKoOBMX
ny6nikauin npuceaveHo GyHKLi rinoTasamyca 3arasom,
a MaKpo- Ta MIKPOCTPYKTypy ciporo ropba BUCBITIEHO
HefoCTaTHbO. TUM nave, Wo mopdonoria ciporo ropba
rinotanamyca ekcnepumMeHTa/IbHUX TBapUH He € LUMPO-
KO BigOMOI0.

Merta gocnigKeHHs.

CTBOpEHHs KomnieKcy MopdonoriyHux ta mopdo-
METPUYHUX NapaMeTpiB ciporo ropba rinotanamyca
6inoro uwyypa, HeobxigHWX ANA NOAANLLIOTO aHanisy

CTPYKTYPHMX 3MiH [AHOrO OpraHy npuW naTo/orivyHuX
CTaHaXx B EKCMEPUMEHTI.

O6’eKT i meTOaU AOCNiAXEHHA.

Matepianom A0CNigKeHHA CcAyrysanm npenapaTu
ciporo rop6a rinotanamyca 6inux LypiB camuis NiHii Bi-
cTap. Maca Tina wypis ctaHosuaa 218-260 r, BiK TBapuH
— 5-6 micauis. TBapuHM yTPUMYBANMUCh Y BiBapii 3a CTaH-
OAPTHUX YMOB. BuBeaeHHs TBapuH 3 focnify nposBoau-
N WNAXOM nepeno3yBaHHA edipHoro Hapkosy. MNepes
eBTaHasi€lo LypiB He rogysanu npotarom 1 gobwu. Micns
TpenaHauii yepena, BignpenapoBaHU FONOBHUIA MO30K
odikcyBann y 10% po3uunHi HelTpanbHoro dopmaniHy.
Micna peTenbHOro NPOMMBAHHA, AerigpaTauito npo-
BOOAMAM eTaHONOM KoHueHTpauieto 80%, 90%, 100%.
MicnA 3HeBOAHEHHA MaTepian MNoOMilWann B Cymill
cnupT-Keunon (1:1) Ta o-Kecunon. [ani Mo30oK nomiwanm
B Kcunon-napaodiHosy cymiw (+37°C) Ta romoreHizoBaHy
napadiHoBy cymiw (Leica Mycrosystems) 3 TemnepaTy-
poto nnasneHHA +56°C.

3pi3n BUrOTOBAANN CEPIMHO Yy cariTaNbHiM Ta ppoH-
Ta/IbHIM NNOWMHI Ha caHHOMY mikpoTtomi (MC-2), ToB-
LWMHa 3pi3iB — 5 Ta 7 MKM. 3pi3un 3abapBatoBaan remaTok-
cMniHOM Ta eo3nHom. PoTorpadyBaHHA TiCTONOTIYHUX
npenapaTiB 34icHIOBanM Ha Mikpockoni ZEISS Primo
Star 3, 3 gonomorow Ko/abopoBOi LUPPOBOI Kamepu
Axiocam 208 Ta nporpamHoro 3abesneyeHHn Zen ZEISS.

BvMiptoBaHHA NO340BKHIX | nONepevyHux giameTtpis
NepUKapPIoHIB KNITUH Ta iX A4ep NPOBOAMAN 33 LONOMO-
roto cneuianizoBaHoi MopdomeTpUYHOI nporpamm Zen
ZEISS. O6’em KNiTUH Ta agep BU3Havanu 3a Gopmysoto:

b
V= Ta

ae V — 06’em KNiTUHK a6g A4pa; a — NOB340BXKHil
AiameTp (Halbinblua Bick) KNiTMHM abo aapa nposese-
Ha vepes agepue; b — nonepeynHnit giameTp (HalimeHwWwa
Bicb) KNiTMHM abo Aapa NnpoBedeHa Yepes agepue.

[nAa Bu3HayeHHA Tonorpadii AocnigrKyBaHMUX CTPYK-
TYpP BUKOPUCTOBYBA/IM CTEPEOTAKCUYHUIA ATNAC MO3KY
wypa [11].

Yci pocnigKeHHsa NnpoBeseHo 3 4OTPUMAHHAM OCHO-
BHUX nonoxeHb GCP (1996), KoHBeHLUii Paan Esponu
npo npasa AAnHKN Ta biomeamumHy (Big 04.04.1997),
lenbCiHCbKOI Aeknapauii BcecBiTHbOI MeanYHOI acoLi-
auii Npo eTUYHi NPUHUMNM NPOBEAEHHA HAYKOBUX Me-
OVYHUX AOCNiAMKeHb 3a yyacTio aoguHn (1964-2013),
Hakasis MO3 YkpaiHu Ne 690 Big 23.09.2009, Ne 616 Big,
03.08.2012 i «Mopaaky BUAyYeHHs bionoriuHmnx o6’ exTis
Bif, nomepaux, Tina AKMX NignAraloTb Cy40BO-MeaUYHilN
eKcnepTusi i NaToNoroaHaTOMIYHOMY AOCAIOMKEHHIO,
0N HAYKOBMX Lifel», BMMOr TYMaHHOro CTaB/IEHHSA
[0 NigfocnigHUX TBAPUH, pPeriaMeHTOBaHMX 3aKOHOM
YKpaiHM «[po 3axMCT TBAPMH Bif, *KOPCTOKOro MNOBO-
oxeHHa» (Ne 3447-1V Big 21.02.2006 p.) Ta €Bponeit-
CbKOK KOHBEHLLED NPO 3aXUCT XpebeTHUX TBapWUH, fAKi
BMKOPMCTOBYOTbCA 414 AOCNIAHUX Ta iHLWMX HAYKOBUX
uineni (Ctpacbypr, 18.03.1986 p.).

Pe3synbtat gocnigrKeHHs.

Hawe pocnigxeHHA nigrsepamno, WO rinotana-
myc 6inoro uyypa cknagaerbea i3 ciporo ropba, nilikuy,
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Tabnuua — MikpomopdonoriyHa xapakTUPUCTUKA
JopcomegianbHOro Ta BeHTpomMmeiaibHOro aaep
rinoranamyca

H.aﬁ6im.>|.ua I:Iaﬁmguma 06’em nepuKapioHy
MapameTp | Bicb KNiTU- | BiCb KNITUHMU, 5
L MKM a6o agpa, MKm
DopcomeaianbHe aapo
MipamidHulii HelipoH (1 mun) n=20

MepwukapioH| 22,3+2,1 10,840,9 1301,6%203,6
Anpo 8,4+0,3 7,510,2 207,3+12,1

Oval neuron (2 type) n=20
MNepukapioH 15,3+0,9 12,310,7 1102,3+78,9
Anpo 8,610,3 8,30,5 301,0+10,8

ioyumu n=20

MNepukapioH 6,4+0,4 5,1+0,2 87,2+3,9
Anpo 5,9+0,2 4,610,3 63,5+2,0

BeHTpomepgianbHe agpo

NMipamidHuli HelipoH n=20
MNepukapioH 16,2+4,2 10,2129 1062,0+62,3
Anpo 9,3+0,6 8,510,3 351,6+12,9

ioyumu n=20

MNepwukapioH 5,7+0,3 4,940,1 70,6%2,2
Anpo 5,2+0,4 4,110,2 48,7+1,9

rinodisy Ta COCKOMOAIBHUX Tifl, CTPYKTYPHO — BEAUKOI
KiNbKOCTI rpyn KNiTuH, abo sagep (HanivyyeTbca 6AM3bKO
30), 3aiMiMa€ BEHTPa/bHY YaCTUHY MPOMIXKHOIO MO3KY,
€ HMXHbOM CTiHKO Il wayHouKa. JopcanbHo rinoTa-
namyc obmeKeHun Ha BinbLili YacTUHI CBOET AOBXKUHMN
HEBM3HAYEHO 30HOM, @ Mefia/lbHO — Hi*KKaMn MO3KY.
PocTpanbHa yacTMHa rinoTanamyca (nepeasoposa Ai-
NIAHKA) MEXKYE 3 NepesHbOo CnaiKoto.

Hamu pgocnigskeHo aBa sgapa (oopcomefianbHe Ta
BeHTpomepianbHe) ropboBoi (TybepanbHOI) 30HM, AKa
3aliMa€e NpucepeaHto AiNAHKY rinoTanamyca.

JopcomepianbHe aapo oAHe 3 Halbinblwux agep
rinotanamyca. binbwa 4acTuHa Aapa 3anarae B megi-
aNbHIM 30Hi, @ MeHLIA YacTMHA A4pa 3anArae B naTte-
panbHii 30Hi ropboBoi AiNAHKK rinoTanamyca. Aapo
yTBOpEHe HelpoHamu ABox Tunis. Mepwuii TMN — Be-
NNKI nipamigHoi dopmM HEMPOHM, 3aNAraloTb XaoTUY-
HO Ta TpanAAlTbCA HalvacTiwe, fobpe 3adapbosaHi.
BOHM MatoTb BENIMKWIA NepuKapioH, 06’em SIKOro cTaHo-
BuUTb (1301,6%203,6) MKm® Ta BenKe Kpyrie 3 ogHUM
agepuem agpo, ob’emom (207,3%112,1) mkm®. B agpi
MOKHa YiTKO PO3PI3HWUTU EeyXPOMATUH Ta reTepoxpo-
MaTuH (Tabn.; puc. 1, 2). Apyruii Tn — gobpe 3adap-
60BaHi, BeNMKi HeMpPoHU oBanbHOI popmu. Taki Helpo-
HU TPaNAATLCA piglle, HiXX HEeMPOHM NepLioro Tumny.
O6’em nepuKapioHy HEMpPOHIB APYroro TMMNy CTaHOBUTb
(1102,3+£78,9) mkM3. Aapa umx KNiTMH Kpyrni, 4obpe 3a-

o

PucyHOK 2 — LiuToapxiTeKTOHiKa BeHTpasibHOro (a) Ta gop3anbHoro (b) aaep rinotanamyca;
c—Tonorpadis agep rinotanamyca. Mikpodororpadisn. 3abapsneHHs reMaToKCUNIHOM Ta €03UHOM.
36.: x 400. Mo3HaueHHA: 1 — mioyuT; 2 — NipamigHuii HelWpoH; 3 — Kaninapu; 4 — nipamigHUii HePOH

(1 Tvn); 5 — HeilpoH oBanbHoi popmum (2 Tmn).

IS

‘I
]
']
.
. 1

PucyHok 1 — Tonorpadisa agep rinoranamyca (a), pparmeHt
AOpCanbHOro Ta BEHTPaNbHOro agep ri'rOTanamyca (b).
Mikpodortorpadia. 3abapeieHHA remaToKcMniHOM Ta eo3uHoMm. 36.:
x 40. NMo3HaueHHA: 1 — 30poBuUii HepB; 2 — AopcomeaianbHe A4P0;
3 — BeHTpoMeaianbHe A4p0; 4 — Kaninap; 5 — Kaninapu.
dapboBaHi Ta matoTb 6inbluMiA 06’eM Yy NOPIBHAHHI i3
Aapamu KNiTUH nepworo tuny. O6’em sgep HelpoHiB

Apyroro Tmny ctaHoBuTb (301,0£10,8) mkm3.

BeHTpomegianbHe A4PO MOBHICTIO 3anArae B meg,i-
aNbHil 30Hi ropboBoOi AiNAHKKM rinoTanamyca. [lopcanb-
HO nepexoauTb Y AopCcoMeaiasibHe AP0 rinoTanamyca.
Y nopiBHAHHI i3 gopcomenianbHMM A4POM Ma€ Binbluy
WiNbHICTb HEMPOHIB, AKi 3a1AratoTb BNOPSAAKOBAHO (BU-
TATHYTI lOPCOBEHTPANbHO). AP0 CKNAAAETLCA 3 HEMpO-
HiB 04HOro TUNY — KANITUH nipamigHoi dopmu. KnitnHm
nobpe 3adpapboBaHi, matoTb BennKke aapo. O6’em nepu-
KapioHy BKa3aHUX HeNpoHiB cTaHoBMTb (1062,0+62,3)
MKM3, a 06’em ixHix agep — (351,6+£12,9) mkm® (Tabnuus;
puc. 1, 2). BeHTpomegianbHe
A4PO Kpalle BacKynapuso-
BaHe, HiXX Jopcomeianb-
He (puc. 2). Obuasa sapa
.~ MaloTb rMianbHi KNiITUHMK, 3Ha-
| YHa YacTMHaA AKUX 3aNArae
B340BX Kaninapis. MniounTtn
-1 fobpe 3adapbosaHi, matoTb
Aapa, AKi 3aWmatoTb Hinb-
WYy YacTUHY MepuUKapioHy.
Po3smipu rnioumnTiB  3HA4YHO
MeHLLi 33 po3Mipn HEeMpOHiB
pocnigxkeHux agep (raba.;
puc. 1, 2).
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O6roBopeHHsA pe3yNbTaTiB AOCAIANKEHHS.

Y niTepaTypi icHYOTb Pi3Hi Nigxoam Woao Knacuodika-
Lii Ta BUBYEHHSA ocobimBocTent mopdoorii saep rinota-
namyca [12, 13]. Pi3Hi gocniaskeHHA MatoTb BigMiHHOCTI
B KiNbKoCTi Ta Tonorpadii agep, a Takox 06’egHaHHIO iX
y OKpemi TonorpadiuHi 30HM Ta ginaHku [14]. PoboTn
OEMOHCTPYHOTb Pi3HI TPAKTyBaHHA aHAaTOMIi Ta HOMEH-
Knatypu agep rinotanamyca. OTpMmaHi Hamu pesysib-
TaTW OOCNIOKEHHA NiATBEPANKYHOTb, WO OAHMM i3 BAA-
NMx onucis ycix agep rinotanamyca € pobota P. Cimepni
[15]. 3anponoHoBaHa HOMeHKANaTypa Ta opraHisauiliHa
cxema € HanbinbLL YacTo BUKOPUCTOBYBAHO HAYKOBLSA-
MW. BBaXKaemo A0LjibHUM, BigNoBiAHO 40 Knacudikauii
[15], yci sppa rinotanamyca o6’egHati y Tpu 30HU (ne-
PUBEHTPUKYNAPHY, MeiaNbHy, naTepanbHy) Ta 4YoTUpuU

OiNAHKK (NpeonTuyHy, nepeaHto, TybensapHy, maminap-
HY).

BucHoBKM.

MopdonoriyHi Ta MoppoOMETPUYHI MapameTpu cipo-
ro ropba rinotanamyca 6inoro wypa MoOXKyTb C/AyryBa-
TV NiAFPYHTAM O1A eKCnepuMeHTaNlbHUX OOCAigKeHb
Ta PO3YMiHHA MeXaHi3MiB PO3BUTKY 3MiH CTPYKTYPHUX
KOMMOHEHTIB BKa3aHOro OpraHy.

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHDb.

OTpuMaHi AaHi 403BONATb CTBOPUTU NiAFPYHTA ONA
BCTQHOB/IEHHA PEAKTUBHMX 3MiH ciporo ropba rinoTa-
Namyca, CTBOPEHHs MogZenei BNAMBY PiSHOMAHITHUX
YMHHMKIB Ha BKasaHMWI OpraH 3 METOI MOLUYKY LUAAXIB
npodinakTMKM Ta NiKyBaHHA NaTONOTYHUX CTaHIB Ciporo
ropba rinotanamyca.
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MOP®O0TIA AOPCOMEAIA/IBHOIO TA BEHTPA/IbHOIO AAEP NNOTAZIAMYCA

BaweHtok M. I.

Pestome. Bcmyn. [lna ebeKTMBHOIO aHanisy pesynbraTtiB eKCNepMMEHTaIbHOTro AOCNIAKEHHA BNANBY €K30- Ta
€HO0reHHUX YNHHMKIB Ha CTPYKTYpPY Ciporo ropba rinoTasnamyca Bax/JIMBUM € PO3YMiHHA 0CO6MBOCTEN MaKpo- Ta
MiKPOCTPYKTYPU AQHOMO OpraHy B eKCNepumMeHTaNbHUX TBapuH. Memor pobomu € CTBOPEHHS KOMMJIEKCY MOp-
donoriuHnx Ta mopdomeTprUHMX NapameTpis ciporo ropba rinotanamyca 6inoro wypa, HeobXigHUX ANA Noganb-
LLIOTO aHani3y CTPYKTYPHMX 3MiH A@HOrO OpraHy Npw NaToNOrYHUX CTaHaxX B eKcnepumeHTi. 06’ekm i memoou 0o-
cnioxceHHa. MaTtepian focnigKeHHa npeacTaBieHnii Makpo- Ta MikponpenapaTamu ciporo ropba rinotanamyca 10
6inunx LWypis camuis niHii Bictap Baroto 218-260 r. BumiptoBaHHA po3mipiB ciporo ropba rinotasamyca npoBoauIn
3a JOMNOMOTO0 LWTAHFEHLMPKYAA, 3BaKyBaHHA — Ha aHaNiTUYHKUX Barax. Ha rictonoriyHux 3pisax, nodpapbosaHmx
remMaToKCUAiHOM Ta e03MHOM, MPOBOANIN BUBYEHHA 0COBMBOCTEN MIKPOCKONiIYHOT 6yA08BM ciporo ropba rinotana-
myca. Peaynemamu. Hamu gocnigeHo aBa agpa (qopcomeqianbHe Ta BeHTpomeianbHe) ropbosoi (TybepanbHOi)
30HM, KA 3aliMaE NpUCepeaHto AiNAHKY rinoTanamyca, Ta BCTAaHOBAEHO 3HAYEHHA MOPPOMETPUYHUX NOKA3HUKIB
HENPOHIB JOpPCOMeAialbHOrO Ta BEHTPOME/iaibHOro sAep ciporo ropba rinotanamyca: o6’em nepukapioHa He-
npoHis | Tuny (nipamigHoi dopmu) gopcomeaianbHoro aapa ctaHoBuTb (1301,6+£203,6) mkm3, aapa — (207,3+12,1)
MKM?3; 06’em nepuKapioHy HelpoHiB || Tuny (osanbHoi dopmu) ctaHoBUTb (1102,3178,9) MKkm3, sgpa —(301,0+10,8)
MKM?; 06’eM NepuKapioHa HEMPOHIB BeHTpomeaianbHOro aapa ctaHoBuTb (1062,0462,3) mKm3, a 06’em ixHix agep
—(351,6+12,9) mKkm3. BucHosKu. MopdonoriyHi Ta mopdomeTpuuHi napameTpu ciporo ropba rinotanamyca 6inoro
LLypa MOXYTb CAYryBaTu MiArPYHTAM AN eKCNepUMEHTANIbHUX AOCNIAKEHb Ta PO3YMIHHA MeXaHi3MiB PO3BUTKY
3MiH CTPYKTYPHUX KOMMOHEHTIB BKa3aHOro opraHy. OTprMaHi gaHi 403BONATb CTBOPUTU NiAIPYHTA 414 BCTAHOB/EH-
HA peakTUBHUX 3MiH ciporo ropba rinoTanamyca, CTBOPEHHA MoZenei BNANBY PiSHOMaHITHUX YUHHMKIB HA BKasa-
HUWI OpraH 3 METO MOLUYKY LWAAXIB NPOdINAKTUKM Ta NiKyBAHHA NaTONOMYHUX CTaHiB ciporo ropba rinotasamyca.

KntovoBi cnoBa: HepBOBa CMCTEMA, FiNOTasaMyc, MaKpo- Ta MIKPOCTPYKTYpa, 6inunii wyp.
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MORPHOLOGY OF THE DORSOMEDIAL AND VENTRAL HYPOTHALAMIC NUCLEI

Vashcheniuk M. I.

Adstract. Introduction. For an effective analysis of the experimental study results of the influence of exo- and
endogenous factors on the structure of the hypothalamic gray hump, it is important to understand the features of
the macro- and microstructure of this organ in experimental animals. The purpose of the work is to create a complex
of morphological and morphometric parameters of the gray hump of the hypothalamus of a white rat, which are
necessary for further analysis of the structural pathological changes in the experiment. Materials and methods.
The material of the study is represented by macro- and micro-preparations of the hypothalamic gray hump of 10
white male Wistar rats weighing 218-260 g. Measurements of the hypothalamic gray hump were carried out using
a caliper, weighing — on analytical scales. On the histological sections, stained with hematoxylin and eosin, the mi-
croscopic structure was studied. The results. We observed two nuclei (dorsomedial and ventromedial) of the hump
(tuberal) zone, which occupies the medial area of the hypothalamus, and determined the neuron’s morphometric
parameters of the hypothalamic gray hump dorsomedial and ventromedial nuclei: the volume of the perikaryon of
type I neurons (pyramidal) of the dorsomedial nucleus is (1301.6+203.6) um?3, nuclei volume — (207.3+12.1) um?3; the
volume of the perikaryon of type Il neurons (oval shape) is (1102.3+78.9) um?3, nuclei volume — (301.0£10.8) um3;
the volume of the perikaryon of the ventromedial nucleus is (1062.0+62.3) um?3, and the volume of their nuclei is
(351.6+12.9) um?3. Conclusions. Morphological and morphometric parameters of the hypothalamic gray hump of the
white rat can become like a basis for experimental research, make it easier to explain the mechanisms of hypotha-
lamic gray hump structural changes under the exo- and endogenous factors influence. The obtained data will make
it possible to explain reactive changes in the hypothalamic gray hump, creating models of the various factors influ-
ence on the specified organ. This will help to find the way to prevent and treat hypothalamic gray hump pathology.

Key words: nervous system, hypothalamus, macro- and microstructure, white rat.
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Voinytska O. M., Vovk O. Yu.

INDIVIDUAL ANATOMICAL VARIABILITY OF THE THICKNESS OF THE PARIETAL BONES

OF THE SKULL VAULT OF AN ADULT HUMANS
Kharkiv National Medical University (Kharkiv, Ukraine)
oy.vovk@knmu.edu.ua

The parietal bone (os parietalis) is a paired bone that forms the cranial vault's lateral (outer) surfaces. The study
of the structural features of the cranial vault has always been the focus of attention of many morphologists. The
study was performed on 48 tomograms obtained during the examination of patients, and 130 described prepara-
tions of bone structures of the adult head in the amount of 82 bone preparations, including isolated parietal bones.
In order to obtain a range of individual anatomical variability in the thickness of the parietal bones of a mature adult
depending on gender and existing craniotype, we conducted several studies of macrostructural features of the pari-
etal bones. First of all, we determined the total bone thickness on both sides, considering the craniotype, and sepa-
rately measured the thickness of the outer and inner laminae and the diploid layer. It has been established that the
parietal bone's total thickness clearly depends on the established craniotype. Thus, in people with a brachycranial
cranium shape, the total thickness of the parietal bones varies from 6.0 mm to 12.4 mm (right) and from 6.6 mm to
12.0 mm (left) in men, respectively from 6.0 mm to 11.8 mm (right) and from 6.0 mm to 11.7 mm (left) in women.
For people with a mesocranial cranium shape, the typical range of variability in the total thickness of the parietal
bones ranges from 5.0 mm to 9.2 mm in men and from 4.9 mm to 9.0 mm in women. For people with a dolichocranial
cranium shape, this indicator slightly decreases to 4.8-8.0 mm (men) and 4.8 to 8.2 mm (women). The obtained mor-
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