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The anatomical, morphological, neuro-histological and morphometric research methods were
used for outlining the features of the histological structure of the pituitary gland, spinal cord and
cerebellum of cattle in the article. For histological and neurohistological examinations, pieces of
material were fixed in a 12 % aqueous solution of neutral formalin, followed by paraffin filling, after
which serial sections were made, which were stained with hematoxylin and eosin. Impregnation with
silver nitrate was also performed according to the Bilshovskym-Gross method. The general histological
structure (histo- and cytostructure) of organs in histological specimens was studied under a light
microscope. This investigation with domestic animals was guided by the "European Convention for the
Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes” (Strasbourg,
1986).

Based on morphometric studies, different thicknesses of the pituitary and cerebellar cortex of the
cattle were established. The quantitative characteristics of the neural composition and the ratio of nerve
cell populations in the structure of the gray matter of the spinal cord of cattle are given, which indicating
a pronounced differentiation of nerve cells that have different shapes and sizes and, accordingly, different
nuclear-cytoplasmic ratios.
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Formulation of the problem. With intensive animal farming, a necessity has arisen for in-depth
investigation of the structure of all systems of the animal body [1]. Therefore, an urgent problem in
biology, human and veterinary medicine today is the study of development, growth and formation of the
structural organization of the animal body [2]. Knowledge of the parameters of the structural features of
organs and tissues in domestic animals in species and comparative aspects are important prerequisites
for this.

The priority in solving this problem is a comprehensive study of the nervous and endocrine
systems of domestic animals.

It is known that the main manifestation of life is metabolism, which directly depends on
environmental conditions and changes with it. Such changes occur with the participation of integrating
systems of the body: nervous and endocrine [3, 4, 5]. The pituitary gland belongs to the endocrine system.
This is the main endocrine gland, which with its hormones affects the incretory function of peripheral
endocrine glands [6].

The basis for maintaining a dynamic balance between the environment and the organism is the
interaction of heredity, environment and natural selection, causing the emergence of numerical diversity
of variations in the manifestation of physiological, biochemical, morphological characteristics. The
nervous system, influencing the formation of the adaptive response, itself undergoes significant changes
[7, 8]. In addition to the brain, cranial nodes and nerves,that includes the spinal cord and spinal nodes,
are important objects of experimental research and therapeutic manipulations in animals. Their
importance in the regulation of vital functions and the complexity of the structure has led to a significant
amount of research on evolution, individual development, morphology, the topography of these organs
in normal and pathological, as well as the relationship with other organs and tissues [9].

Particular attention to the study of the nervous system is due to its various functions and
properties: perception and conduction of nerve impulses, transformation, generation and storage of
various types of energy and environmental information, as well as its ability to excitation, inhibition, and
processes of synthetic and analytical order, functions, etc. [10].
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One of the main conditions for the functioning of the nervous system is the reflex coordination of
muscle contractions, which is responsible for maintaining the balance of the body and controls all types
of motor activity [11]. This is the function performed by the cerebellum. It is an organ of adaptation of
the organism to changes in the basic properties of animal weight and inertia, maintaining muscle tone,
posture and balance. The degree of development of the cerebellum has a direct relationship to
environmental conditions and the movement of animals in the environment [12]. The interaction of the
cerebellum with other parts of the central nervous system allows this part of the brain to provide accurate
and coordinated body movements in different external conditions.

Therefore, our work aimed to find out the features of morphology and morphometric
characteristics of the corresponding integrating organs in cattle.

Analysis of recent research and publications. To date, many studies of the nervous system in
vertebrates have been published [13, 14]. However, today many questions of the histophysiology of the
pituitary gland, cerebellum and spinal cord remain unresolved, there is no consensus on the functional
significance of different types of nerve cells and their interneural connections, not quite clear morphology
of age-related changes in adaptive-compensatory processes. All this obliges researchers to carry out a
comprehensive study of the endocrine and nervous systems as one of the most important integrated
systems in the body.

Materials and methods of research. The research was conducted at the Department of Anatomy
and Histology, Faculty of Veterinary Medicine, Polissya National University. The study is part of the
research work of the Department of Anatomy and Histology "Marker signs of the development of
immunogenesis and nervous system of vertebrates in onto- and phylogeny", Ne state registration
0120U102370.

The material for histological examination was the pituitary gland, spinal cord and cerebellum of
clinically healthy cattle (n = 8).

The anatomical, histological, neurohistological methods of research were used in the work, which
allowed to establish changes at different levels of structural organization of the studied organs of cattle.

The research followed the basic rules of good laboratory practice GLP (1981), the provisions of
the "General ethical principles of animal experiments", adopted by the First National Congress of
Bioethics (Kyiv, 2001). The entire experimental part of the study was conducted following the
requirements of the international principles of the "European Convention for the Protection of Vertebrate
Animals Used in Experimental and Other Scientific Purposes" (Strasbourg, 1986), "Rules for Working
with Experimental Animals" 281 of November 1, 2000 "On measures to further improve the
organizational forms of work with the use of experimental animals" and the relevant law "On protection
of animals from cruel treatment" (Ne 3447-IV of 21.02.2006, Kyiv).

For histological examination, pieces of material were subjected to fixation in 10—-12% solution of
neutral formalin as well as Carnois liquid, followed by pouring the material into paraffin according to
the schemes described in the manual of L.P. Horalsky, V.T. Khomycha, O.1. Kononsky [15]. Histological
sections were made on a sliding microtome MS-2. Their thickness did not exceed 6-10 um.

To study the morphology of cells and tissues and to perform morphometric studies of the pituitary,
spinal cord and cerebellum, serial sections were stained with hematoxylin and eosin and Van Gieson 's.
The basophilic substance in neurons was studied on sections stained with toluidine blue according to
Nissl. The cytoarchitectonics of the cerebellum, spinal cord, and the state of the neurofibrillary apparatus
were studied on preparations impregnated with silver nitrate by Ramon-y-Cajal and Bilshovskym-Gross
[15, 16].

Microphotography of histological sections was performed using a CAM V-200 camcorder
mounted in a Micros MC-50 microscope.

Research results. The pituitary gland in cattle has the shape of a round body, which is located in
the pituitary fossa of the Turkish seat (sella turcica) of the cuneiform bone and is connected to the
diencephalon by a funnel. It has a grey-red color, dense consistency. It is covered with a connective tissue
capsule, which in the area of the pituitary fossa fuses with the dura mater.

Analysis of morphometric parameters shows that the absolute mass of the pituitary gland of
mature cattle is 4,45 £ 0,18 g, relative — 0,001 + 0,07 %.
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In the review of histological examination of the pituitary gland on histopreparations stained with
hematoxylin and eosin, the main part is distinguished - the adenohypophysis and neurohypophysis - less
pronounced (Fig. 1).

The adenohypophysis consists of three particles that have different sizes. The largest is the
anterior lobe (Fig. 1), slightly smaller - the rear, and between them - the intermediate lobe. The pituitary
gland of cattle is represented by three main cell types: acidophiles, basophils and chromophobic cells.
The last cells occupy most of the area of epithelial strands. The diameter of such cells averages 47,55 +
0,44 pm. Basophilic cells are mostly round or oval, with large nuclei, unevenly distributed throughout
the parenchyma. Their cytoplasm is basophilic, chromatin is finely granulated. Acidophilic cells have a
polygonal shape.
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Fig. 1. A fragment of the microscopic structure Fig. 2. A fragment of the microscopic structure
of the anterior pituitary gland of cattle: 1 — of the gray matter of the spinal cord of cattle: 1
acidophilic cells; 2 — layers of connective tissue —nerve cell; 2 —nucleus; 3 — processes of a nerve
stroma; 3 — Dbasophilic cells. Ehrlich's cell; 4 — nuclei of glial cells; 5 — gray matter.

hematoxylin and eosin. X220 Bilshovskym-Gross. x400.

Morphometric studies have shown that in cattle the pituitary gland has a different area and a
different percentage: the largest area of the pituitary gland is occupied by the anterior lobe — 96,7 + 0,7
mm? (65,0 + 0,15 %), then the rear — 18,54 + 0,3 mm? (19,9 + 0,5 %), and intermediate — 15,3 + 0,24
mm? (15,8 + 0,25 %).

The pituitary cavities, which do not have a characteristic and organ-specific location, contain
colloid. When staining histosection with hematoxylin and eosin, the depths of the colloid, which are
located in the wells of the anterior and posterior lobes, have mainly basophilic or slightly eosinophilic
properties.

The cross section of the spinal cord of cattle has a transverse-oval shape. On the cross section of
the gray matter of the spinal cord, we note white matter that is localized on the periphery and gray — in
the center of the spinal cord. The latter is represented by dorsal, ventral and lateral horns. The gray matter
of the spinal cord consists of nerve cells, which in turn are grouped into nuclei, the location of which
mainly corresponds to the segmental part of the spinal cord [17].

Morphometric studies showed that the cross-sectional area of the thoracic spinal cord is 73,45 +
0,84 mm?. The area of gray matter occupies 9,74 + 0,13% (7,16 + 0,14 mm?) of the brain area, the area
of white — 90,25 + 0,13 % (66,28 + 9,74 mm?). The ratio of gray to white matter in cattle is 9,74 + 0,13
%.

It is well known that groups of nerve cells with the same functional value form the nuclei of the
gray matter of the spinal cord. According to the results of our studies, in the gray matter of the spinal
cord of cattle, we identified the following cell nuclei: Clarke's nucleus, the dorsal horn's nucleus, lateral
and medial intermediate nuclei, lateral and medial ventral nuclei.
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Nerve multipolar cells of the gray matter of the spinal cord have a variety of shapes (spindle-
shaped, triangular, oval) with a pronounced perikaryon, the volume of which they differentiate into small,
medium and large. Contoured nuclei are found in the neuroplasm of cells (Fig. 2). In large nerve cells,
they are mostly round shape, less often — oval, mostly in the center of the cells, less often — eccentrically.
In elongated neurons, the nuclei have an oval shape and are located eccentrically. Most nuclei have a
well-defined nucleolus, which is located in the center of the karyoplasm.
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Fig. 3. Fragment of the microscopic structure of Fig. 4. Fragment of the microscopic structure of
the cerebellar cortex of cattle: 1 — white matter; the cerebellar cortex of cattle: 1 — molecular
2 — molecular layer; 3 — ganglion layer; 4 — layer; 2 — ganglion layer; 3 — granular layer; 4 —
granular layer. Hematoxylin and eosin. X 120.  Purkinje cells (pear-shaped); 5 — dendrites of
Purkinje cells; 6 — branching of neurites of
basket cells around the perikaryon of Purkinje
cells in the form of "baskets". Ramon-y-Cajal x
280.

Glial cells of gray matter are located near multipolar large neurons, which form groups of 3-4
gliocytes, which are most often located near the processes.

The cytopopulation of neurons in the volume of their perikaryon varies within different limits:
the most detected small nerve cells (47,91 £+ 0,32 %) of their total number, have a volume ranging from
757 um? to 6222 pm?. The next place is occupied by average neurons (33,70 £+ 0,46 %), the volume of
which is from 7892 pm? to 22723 mm?. The smallest cells are found to be the smallest (18,37 + 0,50 %),
with a volume ranging from 25297 pm? to 76629 um?.

The cerebellum is a typical suprasegmental structure whose afferent and efferent connections
begin and end in other parts of the brain. It affects the functions of some autonomous centers, but its main
role — is to ensure coordinated motor activity, overcoming the motility of the two main properties of mass
— gravity and inertia.

The cerebellum in cattle is located under the occipital region of the cerebral hemispheres in the
posterior cranial fossa. In the cerebellum, the lateral lobes (hemispheres) are clearly defined, between
which is the middle narrow part — the worm. The cerebellum has three pairs of legs: anterior, middle and
posterior. The forelegs connect it to the midbrain, the middle legs to the cerebral pons, and the hind legs
to the medulla oblongata. At the anterior edge of the cerebellum is the anterior lobe, which covers the
adjacent part of the brainstem, at the posterior, there is a narrower posterior lobe that separates the
hemispheres from each other.

The surface of the cerebellum is collected in numerous folded lobes and gyrus, separated by
furrows. The main part of it is elongated in cattle, and the anterior cavity is wider than the posterior part.
The cerebellar hemispheres are divided by clear slits into leaves.
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According to the results of our organometric studies, it is relatively large in cattle and relatively
short, wide and high in linear measurements. Its absolute weight is 72,59 + 0,94 g, relative — 0,02 + 0,002
%, length is 42,1 + 0,36 mm, width — 55,3 + 0,41, height — 43,5 + 0,44 mm.

Microscopically, the cerebellum consists of gray and white substances. The surface of the
cerebellum is covered with a layer of gray matter, which forms the cerebellar cortex and forms narrow
convolutions - the leaves of the cerebellum. The leaves are separated from each other by furrows. Each
convolution of the cerebellum is a thin layer of white matter covered with bark in which the outer
(molecular), ganglionic and deepest (granular) layers of different thicknesses are distinguished (Fig. 3).

As aresult of our morphometric studies, different thicknesses of the cerebellar cortex were found
in cattle. Thus, the largest thickness of the cerebellar cortex is inherent in its molecular layer — 413,01 +
10,84 um (53,2 %), it is slightly smaller in the granular — 313,60 + 13,84 um (40,4%) and the smallest in
the ganglionic — 49,03 + 1,94 um (6,32 %). The total thickness of the cerebellar cortex in cattle is 775,64
+ 26,62 pm.

The molecular layer of the cerebellar cortex is the most superficial. In cattle, it contains small
neurons — basket-shaped and stellate.

The ganglion layer of the cerebellar cortex is represented by extremely large Purkinje cells, placed
in the middle layer in a row at a small distance from each other (Fig. 4). From the apex of the perikaryon
of these cells, 2 — 3 dendrites depart into the molecular layer, which, branching bush-like in the plane of
the gyrus, pass through the entire thickness of the molecular layer.

Conclusions.

1. Characteristic differences in the histostructure of the spinal cord (percentage of gray matter to
white) of the thoracic part of cattle are manifested by a pronounced differentiation of nerve cells that
have different shapes and sizes, and accordingly different nuclear-cytoplasmic ratio, which depends on
the morphofunctional state of nerve cells and department neurosegment.

2. According to the results of research, the cross-sectional area and shape of the spinal cord is
73,45 + 0,84 mm?. The ratio of gray and white matter in cattle is 9,74 £ 0,13 %.

3. The total thickness of the cerebellar cortex in cattle is 775,64 + 26,62 pum. It is formed by the
corresponding layers (molecular, ganglionic, granular) and is characterized by different populations of
neurons, which have a conditional relationship between the level of morphofunctional state of nervous
and innervated structures.

4. The area of the pituitary lobes of cattle is different: the largest area is occupied by the anterior
part — 96,7 + 0,7 mm? (65,0 + 0,15 %), then the rear — 18,54 &+ 0,3 mm? (19,9 + 0,5 %) and intermediate
—15,3+0,24 mm? (15,8 £ 0,25 %).

Research prospects. Further morphological studies are planned to focus the study of the
histostructure of the nervous and endocrine systems in other representatives of domestic animal species.
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OCOBJIMBOCTI TICTOMOP®OJIOTTI TTIO®I3A, CHUHHOTI'O MO3KY TA
MO30YKA BEJIMKOI POTATOI XYJIOBH
TNopanbcekwii J1., Cokynbenkuii 1., Konecnik H., Jlynaescrka O.,
Pamsuxosckuii M., Baceiikina IO.

Y cmammi 3a euxopucmanus aHamomivyHux, MOp@ON0SIUHUX, HeUPO—2IiCMON0IUHUX mda
MopgomempuyHux memoodis 00CHiONCeHb BUKIAOEHO 0CcOoOIUBOCHI 2icmonociunoi b6ydosu 2cinoghiza,
CHNUHHO20 MO3KY I MO304Ka 6eluKoi poeamoi Xyoobu. /[ 2icmono2iuno2o ma Heupo2icmonociuHo2o
odocnioxcenb wmamouxku mamepiany gixkcysanu 6 12 %-my 600HOMY pO34UUHi HEUMPATbHO20 YOPMANIHY
3 HACMYNHOIO 3AMUBKOI0 6 napag)in, nicis 4020 6USOMOSIANU Cepiuni 3pi3u, AKi ¢apbysaiu
2eMamoKCUNiHOM ma eo3unom. Takooc npogoounu iMnpecHayilo a30MHOKUCIUM CPIOIOM 34 MEMOOOM
binvuwoscvrozo-I' poc. 3azanvuy ecicmonociyny 6yodogy (cicmo- ma yumocmpykmypy) OpeawHié 8
2ICMONI02IYHUX NPpenapamax sugyaiu nio ceimuosum mikpockonom. I1io wac oanoi po6omu 3 ceiticokumu
meapunamu  Kepyganuca «E€6ponelicbkoro KOHBEHYIc€lo 13  3axucmy XpeOemHux meapuH, AKi
BUKOPUCMOBYIOMbCA 8 eKCNEPUMEHMATbHUX ma THwuUXx Haykosux yinaxy (Cmpacoype, 1986 p.).

Ha ocrosi mopomempuunux 0ocniodceHb 8CMAHOBIEHO PI3HY MOBWUHY wapis 2inogiza ma
KOpU MO304KA 8e1UKOi poeamoi xyooou. Hagedena KinbKicHa Xapakmepucmuka HeUpoHHO20 CKIady ma
CNiBBIOHOWIEHHSI NONYNIAYIU HEPBOBUX KIIMUH 8 CIMPYKmMYpI CIpoi peuo8uHU CHUHHO20 MO3K)Y 6elUKOl
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pozamoi’ Xxyooodu, wo ceiouams npo eupadiceny OupepeHyiayito Hepeosux KIAiMmuH, sIKi Maiomov pizHy
gopmy ma po3mipu i 6i0no8iOHO pizHe A0ePHO—YUMONIAZMAMUYHE I0HOULeHHSL.

Knrouosi cnosa: mikpockoniuna 60yooea, 2icmocmpykmypda, MOp@ono2iuHi 00CaiONHCeHHS,
Mopghomempis, 2icmoapXimeKmoHiKa, Hep8osi KAimuHu, 2inoghiz, MO3040K, CNUHHUL MO30K, C8IliCbKA
MEapUHHa.

OCOBEHHOCTHU T'NCTOMOP®OJIOTUU TUTTIOPU3A, CIIMHHOT'O MO3T'A 1
MO3XKEUKA KPYITHOI'O POI'ATOI'O CKOTA
Topanvckuii JI., Coxynvckuii U., Konecnux H., [{ynaesckas O.,
Paosuxosckuii H., Baceiikuna IO.

B cmamve npu ucnonv3osanuu aHamomuyeckux, Mop@horocuieckux, Hetipocucmonioeuyeckux u
Moppomempuueckux mMemooo8 Uccie008aHUll ULOHCEHb 0OCOOEHHOCMU 2UCTON02UYECKO20 CMPOEHUs
2uno@u3a, CRUHHO20 M032a U MO3MHCEUKA KPYNHO20 pO2amozo cKomd. /i Heupocucmonocuiecckoeo
uccne0oanuss Kycouku mamepuana guxcupogaiu 6 12%-nom 600HOM pacmeope HeumpaibHO20
Gopmanuna ¢ nocnedyrowei 3aIUBKOU 6 NApaguH, NOcie yYeco U30MABIUBANU CePULiHble CPe3bl,
KOmMopule OKpAuUanu 2eMamoKCUIUHOM U 203UHOM. Takdce nposoouy UMAPECHAYUIO A30MHOKUCTbIM
cepebpom no memody bunvuwoscvkozo-I' poc. Obwee eucmonocuveckoe cmpoenue (2ucmo- u
YUMoOCmMpYKmypy) op2anos 6 2UCMOL02UYeCKUX NPenapamax usyuaiu noo c6emosviM MUKpOCKonom. Bo
8pemsa OaHHOU pabombl ¢ OOMAWHUMU HCUBOMHBIMU PYKOBOOCME08aNUCh « E8ponetickoil konsenyueli no
3auume NO360HOUHBIX HCUBOMHBIX, UCNOIb3VEMbIX 8 IKCNEPUMEHMATLHBIX U OPY2UX HAYYHLIX YENAX)
(Cmpacoype, 1986 2.).

Ha ocnoge mopgomempuueckux uccie0o8anuil yCmaHos1eHo Pa3Hyio MOSWUHY Cloes unogusa
U KOpbl MO3MdHCeuKa KpYnHo2o poeamoeo ckoma. llpusedennas KOIUYeCMEeHHAs XapaKmepucmuxa
HeUPOHHO20 COCMABA U COOMHOUIEHUs NONYJAYUL HEPEHBIX KIeMmOK 68 CMPYKMype cepoz2o eeuecmaed
CHNUHHO20 MO032a KPYNHO20 P02amo20 CKOMA, C8UOEeMeNbCMmEYIom O 8blpanicenHol ouggepenyuayuu
HEPBHbIX KIIeMOK, KOMopble UMeOm PA3IUyHyI0 YOpMY U pasmepsl U COOMBEEmMCMEEHHO PA3HOe A0epHO-
YUMONIA3Mamu4ecKoe omHouleHue.

Knwoueevie cnosa: muxpockonuueckoe cmpoenue, 2UCMOCMPYKMYpd, MopgonocuyecKkue
uccneo06anus, Mopgomempus, UCMOAPXUMEKMOHUKA, HEepEHble KIemKU, 2Uno@u3, MO3MHCEUOK,
CRUHHOUL MO32, 0OMaUiHee HCUBOMHOe.
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