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MORPHOMETRIC CHARACTERISTICS OF RAT SALIVARY GLANDS
HEMOMICROVASCULATURE CAPACITY COMPONENT UNDER NORMA L CONDITIONS

AND IN ETHANOL CHRONIC INTOXICATION
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Data of the morphometric study on chronic ethantwxication are presented in the paper. It has lestablished that
chronic ethanol intoxication affects the capacitin& of the hemomicrovasculature of the submanidibsalivary glands. At the
early stages of observation, venules dilation temained, which is confirmed by a significant irase in the outer diameter and
the lumen diameter with the vascular wall thicknestuction. From the twelfth day the tendency isested towards the metric
indices restoration. Normalization of the indicesot determined by the thirtieth day.
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The work is a fragment of the science research ptdjExperimental-morphological study on the effedfsthe
cryopreserved placenta transplants and other exogstiactors on the morphofunctional state of certaternal organs”, state
registration number 0113U006185.

The problem of alcoholism is considered to be @lpall over the world and ranks third after
cardiovascular and oncological diseases by theatitgntate. According to the WHO statistics, thare about
140 million people in the world suffering from chio alcoholism, but the fact should be assessedrtbee
than half of them refuse to seek assistance ofthpadfessionals. In Ukraine, there is a high lefellcohol
consumption by adolescents and student youth, whidlrectly a socio-demographic issue concerriirgg t
entire population. To fight against alcohol, melHiaad social diagnostic techniques are used in many
countries to find the best solutions for treatnaent recovery of alcohol dependent people [1].

Scientists are increasingly focusing on the studsativary glands. The interest of researchers in
studying the patterns of the salivary glands respaa various stimuli has recently increased sicgnitly,
which is due to the diagnostic value of saliva agyaly informative object for the clinical assegsrof
the whole body'’s state. Large salivary glands ugalepecial changes in this case, being highly teasi
to the action of physiological, pathogenic fact@is

In human and animal saliva, substances affectingphacrocirculatory hemostasis, blood clotting
ability and fibrinolysis have been detected. Intdéom of the hemostasis system with lipid peroxitat
reactions and antioxidant system is well-knowrcdh also be traced at estimating the salivary gland
functions [3].

The state of the hemomicrovasculature parts hasfis@nt impact on the organs functioning,
particularly its capacity component, which providgsilly functional outflow of blood from tissueshich
is a prerequisite for ensuring their normal liféiaty.

In the article of Yeroshenko G.A. and SenchakovithV. a change in the state of the
hemomicrovasculature blood vessels at experimbagpasalivation of various genesis is observed -rethe
a stable dilatation of the capacity component dutire experiment [4].

Objectivization of histological data is possibléngsthe morphometric method, which permits to
establish the main tendencies of changes in stalatamponents during the experiment [5].

The purposeof the work was to determine the dynamics of clearig the metric indices of the
hemomicrovasculature of the rat submandibular gldamdormal conditions and under chronic intoxioati
with ethanol.

Material and methods. The work was performed on 45 white outbred ra@nitnals were in the
control group, who received isotonic sodium chlerslution 4 times a day, and 40 rats were expe@tizhe
ones, receiving 12 mg / kg of 4éthanol intragastrically 4 times a day [6].

Animals were withdrawn from the experiment on thih 59-th, 12-th and 30-th days by overdose
of thiopental anesthesia (25 mg / kg). Sectionth®submandibular glands were encapsulated in 8p2n-
according to the generally accepted techniqueT[ig semi-thin sections were stained with polychrome
stain [8].

The mean values of the venules outer and lumenedé&amvere determined using a microscope
with a digital Biorex 3 photomicrographic attachrheiith the software adapted for the present regearc
Statistical processing of morphometric data wasopeed using the Exel software [9]. The vasculall wa
thickness was calculated using the formula,EhDex-D1/2.

Animal management and experiments were performaitaordance with the “General Ethical
Rules for Animal Experiments” adopted by the 1stité&al Congress on Bioethics and the requirements



of the International Principles of the “Europeam@ention for Protection of Vertebrate Animals used
Experimental and Other Scientific Purposes” [10].

Results of the study and their discussioniVhen carrying out a morphometric study, it wasbu
that venules have a characteristic structure offoeovasculature vessels, with a smooth surfackaan
typical location near the cross-striated duct. Femrelements of blood were freely placed in the eless
lumen (fig. 1).
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Fig. 1. Venule in a piece of the rat submandibsddivary Fig. 2. Venule in the interstitial tissue of thet ra
gland in the control group of animals. Staininghwitethylene submandibular salivary gland on the fifth day o tthronic
blue. Image magnification x1000. ethanol intoxication experimental model. Stainingithw
methylene blue. Image magnification x1000.

The average values of the outer diameter of thd wfathe venule of the lobules of the
submandibular gland were 16,31 + 0,08, and the internal diameter was 12,73 £ Q88 The thickness
of the vascular wall of the venule was 1, (Table). The mean values of the venule wall'®pdiameter
of a submandibular gland piece were 16.31 + Qi88and the lumen diameter equalled 12,73 + Q103
The venule vascular wall’s thickness was lyi(table).

Table
Mean values of the venule hemomicrovasculature diagters of rat submandibular gland piecesym)

Venules Dey D Thuw

Control 16.31+0.08 12.73+0.03 1.74

5-th day 19.90+0.05* 16.91+0.04* 1.49

9-th day 17.81+0.04 *** 14.7340.04 *** 1.54

12-th day 15.46+0.12 *** 11.7440.12 *** 1.85

30-th day 16.58+0.04 *** 14.41+0.04 *** 1.09

Note: * - P <0.05 compared to the control group: P <0.05 compared to the experimental group.

On the fifth day of the study, the outer diamefethe venule wall, making 19.90 + 0.Q&, which
was larger by 22% than the indices in the controug animals (p <0,05) and the diameter of the kenu
lumen was by 32,8% larger, too. Its mean valuegWér91 + 0.04m, red blood cells were absent in the
lumen (fig. 1). The vascular wall's thickness reeiby 14.4%, which made 1.4 (table).

On the ninth day of the experiment, the outer diamef the venules reduced by 10.5% compared
to the fifth day and was 17.81 + 0.0, but it was larger than the values in the corgroup by 9.2% (p>
0.05). The lumen diameter was 14.73 + Qufd which was less than that of the fifth day by9®2, but it
was larger by 15.7% compared with the control gr(asp 0.05). The vascular wall’s thickness had the
following tendency to change: it reduced, compaedhe fifth day of the experiment by 3.4%, and
compared with the control group by 11.5%, and explidl54um (tab.).

On the twelfth day, the venule outer diameter wad@ + 0.12um, which is 13.2% less than that
on the ninth day of the study, and less than thtteocontrol group (5.2%) (p <0.05) . The mearuealof
the lumen diameter were 11.74 + 04, which is less than the previous study indice2®3%, which
was also reliably less than the control group iesliby 7.8% (p <0.05). The vascular wall’s thickness
reliably increased by 20.1% compared to the niath ahd accordingly was greater by 6.3% compared to
the control group (p <0.05). Its mean values we85 im (table). The venule wall's swelling and the
complete filling of the vessels with formed bloddraents were observed (fig. 3).



Fig. 3. Venule next to the cross-striated duct jriege of Fig. 4. Venule in a piece of the rat submandibsgdivary
the rat submandibular salivary gland on the twelftly of the gland on the thirtieth day of the chronic ethamdbxication
chronic ethanol intoxication experimental modehi8hg with experimental model. Staining with methylene blumagde
methylene blue. Image magnification x1000. magnification x1000.

On the thirtieth day of the experiment, the outarnekter of the submandibular gland’s venule was
16.58 £ 0.04um, which exceeded that of the 12th day by 7.2%,veasl also larger by 1.7% compared to
the values in the control group of animals (p <P.0%e venule’s internal diameter also increase?dhy%
compared to the previous experiment and amountéd.#d + 0.04um, which was also 13.2% larger than
that of the control group animals, the blood cetimpletely filled the vessels lumen (fig. 4). Thessular
wall’s thickness reduced significantly by 41.1% gqared to the twelfth day and was reliably less hy%
compared to the indices in the control group o (pt<0.05). Its mean values were 1,09 (table).

The performed morphometric study has establishaddhronic intoxication with ethanol affects
the capacitive component of the submandibular agliglands’ hemomicrovasculature. At the early asag
of observation, vasodilation is determined, whihonfirmed by an increase in the outer and ofuthnen
diameters, with the vascular wall's thickness beieduced. Since the twelfth day, there is a tenglenc
towards the restoration of metric parameters, buascular swelling is observed, as evidenced by an
increase of the vascular wall's thickness, whichdgially disappears until the end of the experiméne
indices normalization by the thirtieth day is netetmined.
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MOP®OMETPUYHA XAPAKTEPUCTHKA MOP®OMETPHUYECKASA XAPAKTEPUCTUKA
€MHICHOI JIAHKA EMKOCTHOI'O 3BEHA
TFEMOMIKPOIIUPKYJIAATOPHOI'O PYCJIA TFEMOMUKPOLUPKYJIATOPHOI'O PYCJIA
C/IMHHUX 3AJ103 IIYPIB B HOPMI TA IIPH CJIIOHHBIX KEJIE3 KPBIC B HOPME U ITPU
XPOHIYHIW THTOKCUKAIII ETAHOJIOM XPOHAYECKON MTHTOKCUKAIIMA 3TAHOJIOM
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B pobGoti mpexncraBmeni naHi MopdoMeTpHIHOTrO
MOCHI/DKEHHST TpPU XPOHIYHIM 1HTOKCHKALii eTaHOJOM.
BcTaHOBIIEHO, 1110 XpOHIYHA IHTOKCHKALIISI €TAHOJIOM BILUTHBAE
Ha €MHICHY JIaHKy TIeMOMIKPOLHUPKYJIATOPHOIO pycia
YaCTOYOK MiTHWKHBOIIENIENHOI cianHHOl 3amo3u. Ha panHix
TepMiHaX CIOCTEPEKCHHS BU3HAYAETHCS POLIMPEHHS BEHYI,
110 MiATBEPKYETHCS JIOCTOBIPHUM 301IBIIEHHIM
30BHIIIHBOTO AiaMeTpy Ta J{iaMeTpy MPOCBITY i3 3MEHIIIEHHAM
TOBIIMHM  CYJMHHOI CTiHKM. 3  jABaHaiuATOi 100U
CIIOCTEepIracThCsi TEHICHINS /O BIJHOBJICHHS METPUYHHX
noka3HukiB. Hopmarrizaiisi moka3HHKIB 10 TPUALUATOT 100U He
BU3HAYAETHCA.

KimrouoBi ciioBa: XpoHiUHAa iHTOKCHKALlisS €TaHOJIOM,
LILypH, CJIMHHI 321031, BEHYIIH.

Crarrs Hapgifinora 14.03.201%.

B pabore mpezncraBieHs! naHHBIE MOP()OMETPHIECKOTO
HCCIIEI0BAaHNS MPH XPOHUUYECKOW HHTOKCHKAIIMU 3TaHOJOM.
VYcTaHOBIEHO, YTO XPOHMYECKas HMHTOKCHKALUS 3TaHOJIOM
BIMSIET HAa EMKOCTHOE 3BEHO TI'€MOMHKPOIMPKYISITOPHOTO
pycia [oJeK INOAHMKHEUENIOCTHOM CIIIOHHOM »xene3pl. Ha
paHHHX CpOKax HAONIONEHHs OIpPENENSCTCS paclIupeHHe
BEHYJ, 4YTO HOATBEPKAACTCA JOCTOBEPHBIM YBEIMYCHUEM
HapyKHOT'O AMAaMeTpa U JUaMeTpa IPOCBETa C YMEHBLUICHUEM
TOJNIIMHBL cocyaucToi creHku. C  aBeHaaUaToro JAHA
HaOJIIO1aeTCsl TEHAEHLUs] K BOCCTAHOBJIEHHIO METPUYECKUX
nokasaresnieii. Hopmanusauus mnoxazartenedl 10 TPUALATOrO
JIHS HE OTpeIeNsIeTcs.

KmroueBbie ciioBa:  XpoHHYeECKas
9TAHOJIOM, KPBICHI, CIIIOHHBIC JKEIIE3bl, BEHYJIBL.
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