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INFLUENCE OF HIGH ADRENALIN DOSES ON THE MORPHOFUNC TIONAL STATUS
OF RATS EPIPHYSIS UNDER THE CONDITION OF ITS HYPOFU NCTION
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The work highlights the effect of adrenaline on pfwlogy and functional activity of epiphysis in tbenditions of its
hypofunction. The study was performed on 24 seyuakture males of Wistar rats, with a body weight80-220 g. Animals
were simulated hypofunction of epiphysis and adstémned a single dose of adrenaline hydrochlorider(@/kg) intraperitoneally.
It is established that the effect of a high dosadrenaline is accompanied by the development stfalgtive processes in the
epiphysis cells and is characterized by vacuotiredif the cytoplasm with further development ofititeacellular structures lysis.
These morphological features indicate the developminecrotic processes and, accordingly, the dbgsnealocytes.
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The work is a fragment of the research project “@amnative morphology of the cranial dura mater siesiof
vertebrates”, state registration No. 0115U000176.

Adrenaline is the main hormone of the adrenal mad@y its chemical nature, it belongs to
catecholamines, which are stress hormones, whiaternthe influence of adverse environmental factors
mobilize all the forces and resources of the betlgnging the morpho-functional state of almosbajans
of the visceral systems [5]. Due to the wide ranfphysiological and pharmacological propertieg th
adrenaline hormone in therapeutic doses has beeessfully used as a drug in various fields of miedi
[9, 10-12]. Administration of large doses of adiereahydrochloride is recommended for use in many
emergency conditions [7, 8]. However, data on #sponse of the body’s functional systems to high,
almost toxic doses of adrenaline are scarce ihitérature [4]. There is no information at all dretmorpho-
functional changes in the epiphysis which is resgma for triggering the stress response.

The purpose of the study was to perform histological analyaigl to clarify features of the
morpho-functional state of the rat epiphysis urittehypofunction and after a single exposure tagh h
dose of adrenaline hydrochloride.

Materials and methods.The experimental studies involved 24 adult malet&visats, with the body
weight of 150-220 g in the autumn and winter. Arsnaere kept under standard vivarium conditions.
Hypofunction of the epiphysis was caused by rodmedeiock illumination with intensity of 1000-150%9 |
with two lamps, which were located on both sidethefcage for 10 days. On the 10th day of the @xger,
rats were administered adrenaline hydrochlorideajrgritoneally with the single dose of 0.5 mg/kgeT
experimental animals were euthanized 2 hours aftemaline administration, which corresponds tatiset
of necrosis [6]. The animals were sacrificed incstcompliance with the provisions of the “European
Convention for the Protection of Vertebrate Animatsed for Experimental and Other Scientific Purgbse
(Strasbourg, 1986), as well as the “General Etliicciples for Experiments on Animals” approvedtiy
First National Congress on Bioethics (Kyiv, 2000)e permission to carry out the research was divahe
Ethics and Bioethics Commission of the MykolayivOvV Sukhomlinsky National University.

After removal of the epiphysis, together with tlilgs@ent blood vessels, the obtained complex was
immersed into a fixing solution of 10% neutral f@im. Using standard methods, the material was
embedded in paraffin blocks, of which sections weseele with the thickness ofign and stained with
hematoxylin and eosin. The histological slides gt in this way were studied at various magnifz
with the “PrimoStarZeiss” microscope, followed bygpographing the microslides with a “Canon” digital
SLR camera.

Results of the study and their discussiorHistological examination of the experimental arigna
slides with a small magnification of the microscopeealed the particulate structure of the organ {f).
Particles detected in the sections are mostly relvaghed. There are different numbers of pineas el
each epiphysis segment, mostly from 2 to 4.

Analysis of the epiphysis parenchyma structurainelets state in the animals which were under
the adrenaline exposure conditions indicates Spetifinges. We have established a general cladrifica
of histological sections. In most cases, they Ipale and slightly basophilic. And only in certailaqes
small aggregates of parenchyma cellular elememtdedound, having a more intense basophilic stgini

© V.V. Pshychenko, V.S. Cherno, 2020
211



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2020. Ne 1 (71)

Fig. 1. Micrograph shows the particle structurettoé rat Fig. 2. Micrograph of the cellular composition inet central
epiphysis parenchyma: Approx. oc. x 10, ob. x 1fainBhg: region of the rat epiphysis parenchyma. Approx.:»d0, ob. x 40.
hematoxylin and eosin. Staining: hematoxylin and eosin.

Clarification of histological slides occurs for tweasons. First, this can be due to the increase in
the number of active light pinealocytes. Seconiojyreducing the amount of heterochromatin in theleiu
of pineal cells.

It is established that in histological sectionsdbeolute majority are light pinealocytes, whicé ar
large cells the major volume of which cytoplasnoésupied by the nucleus. It should be noted that th
cytoplasm of light pineal cells looks transpareirtually unstructured, except in some cases whenmall
amount of the basic substance can be seen. Theirafcthe light pinealocytes in the sections are
predominantly round-shaped. Only occasionally tleeeur oval nuclei. It is established that the aucf
light pinealocytes are characterized by unequatetegf basophilicity, which depends on the amotint o
basophilic substance in the karyoplasm. Thus, aleitiy very light cells (light nucleus cells), weuiad
more intensely colored (dark nucleus cells) ligimeplocytes, which indicates a different degre¢hef
light cells’ functional activity (fig. 2). The nuebli of light pinealocytes are round-shaped andtiyos
occupy a central position in the karyoplasm. Alavith the described structure of the light cells leyc
nuclei devoid of nucleoili are found quite frequgnWith regard to dark pinealocytes, it is estsidid that
their number in histological sections is ratheritéd and they are located mainly in the centraiaresg) of
the organ’s parenchyma (fig. 2). This morphologfeakure indicates an increase in the functionaviac
of the epiphysis and the transition of inactivekdaells to the light population. Dark pinealocytee much
smaller in size than light cells. The nuclei of tii@k pinealocytes are characterized by a very dark
karyoplasm filled with a dense, unstructured mdssoadensed chromatin. Due to this, the nucledi ar
virtually undetermined in such cells.

It is revealed that in histological sections ofpdyisis parenchyma, phenomena of light cells
cytoplasm vacuolization of different degree areepbbad. Some of them are characterized by an emnlarge
light cytoplasm; in place of other cells, vacuotisirregular shape and different caliber filled hvit
cytoplasmic fluid can be seen, indicating the deattithe cell and the gradual loss of the cellular
composition in the epiphysis parenchyma.

It is established that similar vacuolization foog &xpressed both in the central part and on the
periphery of the organ. It should be noted thatoshall pineal cells began to undergo vacuolization
processes. Only occasionally, light pinealocytethviasophilic nuclei and non-vacuolated cytoplasm
come into the field of view. It was found that iells subjected to the process of vacuolization dihgree
of nuclei basophilia is significantly reduced. Vatimation of cellular elements causes an increaghd
cytoplasm volume and, due to this, the cytolemmatating. Subsequently, the lysis of intracellular
structures develops, primarily the nuclei, whicimianifested by the gradual discoloration of thelearc
substance and nucleoli.

Information on the effect of high doses of adramalbn the morphology and functional status of
the epiphysis in available to us domestic and prditerature sources is almost absent. Howevar, ou
findings regarding the morphofunctional statusta epiphysis correlate with the results of studhgs
other authors who have studied changes in the natogh and functional status of the epiphysis in
response to the influence of many other endogenadsexogenous factors [1, 3]. Thus, the revealed
morphological disorders, according to literaturan de described as manifestations of parenchymal
hydropic degeneration, indicating the developménnhecrotic processes and, accordingly, death of
pinealocytes [2, 4].
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1. The histological examination revealed a sigaifitcdecrease in the number of inactive dark
pinealocytes, and an absolute predominance of fligieal cells, which indicates a high functionaiaty
of the organ.

2. The presence of two types light pinealocytessisblished, which indicates the asynchrony of
metabolic processes.

3. It was found that pinealocytes undergo procesdesacuolization with the subsequent
development of intracellular structures lysis, aading the development of hydropic degeneratiofi, ce
death and gradual loss of the cellular compositicthe epiphysis parenchyma.

Prospectsfor further research mean that in the future it is planned to studydtagtus of the epiphysis structural elements

after a single injection of adrenaline hydrochlagi@dnd euthanasia 24 hours after injection, whiclresponds to the peak of
necrosis.
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BIIJIMB BUCOKHUX /103 AIPEHAJIIHY
HA MOP®O®YHKIIIOHAJIbHUYN CTAH
ENI®I3Y YPIB 3A YMOB UOI'O

BJIMSTHUE BBICOKHUX 103 A/IPEHAJIMHA
HA MOP®O®PYHKIIMOHAJIBHOE COCTOSAHHUE
SIINPU3A KPBIC B YCJIIOBUSAX ET'O

I'IO®YHKIII
IMmuuyenxo B.B., Yepno B.C., laBuaenxo P.M.,
I'aspumok .M., Kyuyep O.0.

B po6oTi BUCBITIICHO AaHi 1010 BIUIUBY aipeHaiHy Ha
Mopdororito Ta QyHKI[IOHANBEHY aKTHBHICTB emididy 3a yMOB
voro rinodynkuii. Jocmimkenas Oyiao mpoBegeHo Ha 24
CTaTeBO3pLINX caMIpix mrypis minii Wistar,3 macoro Tima 150-
220 r. TBapuHaMm MopemOBanM TinodyHKLilo emiily Ta
OJTHOPa30BO BBOIMIIH aJpeHalliH i ApOXJIOpULL
BHYTPHUIIHBOOPIOMHUHHO y 1031 0,5 mr/kr. BeranosneHo, 1110
BIUIMB  BHCOKOi JIO3M aJpPEHANiHy CYyNPOBOKYETHCS
PO3BUTKOM  ACCTPYKTMBHHMX IIPOLECIB y  MiHEAIbHUX
KIIITHHAX, 110 XapaKTePH3yIOThCS BaKyoJIi3aLieto
LUTOIUIa3MH 3 MOJANBLIMM  PO3BHTKOM  JI3HCY
BHYTPIIIHBOKITITHHHUX ~ CTpyKTyp. Jami wmopdomoriuni
0COOJIMBOCTI CBIYATh PO PO3BUTOK HEKPOTHYHUX IPOIIECIB
1 BIAMOBIIHO 3arv0eb MiHEAIOIUTIB.

Kawuosi ciaoBa: emidi3, miHeaaonuTH, aJpeHANIH,
BaKyoJIi3alis
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B pabote ocBelleHb! JaHHbIE O BIUSHUM aJipeHalInHa Ha
MOPGhOJIOTHI0 U PYHKINOHATBHYIO aKTHBHOCTH MK (U3a KPHIC
B ycloBusx ero rumodyHkmuu. MccnemoBanue —ObUIO
MPOBEAEHO Ha 24 MoioBO3pelnbix camuax Kpbic auann Wistar,
¢ wmaccoii Ttema 150-220 r. JKuBOTHEIM MOAEIHpPOBAIIN
runo(yHKINIO 3nudu3a ¥ OJHOKPATHO BBOAWIHM aApeHaINH
THAPOXJIOpHI BHyTpuOptommHaHo B go3e 0,5 mr [/ kr.
VYCTaHOBNIEHO, 4YTO BIMSHHE BBICOKOH JI03BI aJpeHAIMHA
CONPOBOXKIAETCA PAa3BUTUEM IECTPYKTHUBHBIX IIPOIIECCOB B
MHUHEATbHBIX KIETKAX, XapaKTepU3YIOLIUXCS BaKyoIM3aIueil
OUTOIUIA3MBI € MOCHEIYIOIMM  pa3BHTHEM  JIM3HCA
BHYTPHUKJICTOUHBIX CTPYKTyp. JaHHbIe MOpdomornueckue
0COOEGHHOCTH CBHUJICTEJIBCTBYIOT O Pa3BHTHH HEKPOTHYECKHX
MIPOLIECCOB ¥ COOTBETCTBEHHO THOEIN MMHEATONNUTOB.

KorodeBrble cioBa: snn¢u3, NMHEATOUUTHI, alpeHANINH,
BaKyOJIHM3aIHs
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