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The effect of ethanol on the salivary glands is ifleasted by changes in morphometric parameters tf tiee final
departments and excretory ducts. But taking inmant that the obtained large number of morphoméndicators is rather
complicated, then there is a need for a correlaimalysis, where the presence of dependencies éetwerphometric indicators
was determined using the Bravais — Pearson caafficit was established that diagnostic criterfeafgsessing the functional state
of rat submandibular glands after ethanol is matef@ by the dependence of the outer diameter, lulia@emeter and epithelial cell
height on day 12 in all parenchymal componentscivkbrresponds to the formation of chronic alcategendence in rats.
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The work is a fragment of the research project “Esxmental morphological study of the effect of gngserved cord
blood products and embriofetoplacental complex (EFRliphereline, ethanol and 1% methacrylate on rierphofunctional
condition of certain internal organs”, state registion No. 0119U102925.

In the 21st century, the problem of alcohol constimmpis one of the most common worldwide,
and every year it tends to become large-scaledt@wenstant stress related to national and telaltor
cataclysms [5]. Alcohol consumption, as one ofdlabal problems of society, reflects the medical an
ethical problems of finding ways to solve the pesh| as its consequences directly negatively affect
human body. Thus, being aware of the toxic natbiedoohol, a person does not suspect that thewdeisn
of the body occurs due to chemical reactions catalyby ethanol [2]. Awareness of the outcomes of
alcohol consumption and its effect on the tissuethe oral cavity and its external organs, involved
maintaining its homeostasis is relevant and impot@th for preservation of dental health and thifre
human body.

The effect of ethanol on the salivary glands is ifiested by changes in morphometric parameters
of both the acini [8] and excretory ducts [9]. Haeg given that the resulting big amount of morpletin
parameters is quite complex, there is a need foeledion analysis, which can reflect relationshitween
changes in one parameter with the change of anotles[6].

The purpose of the workwas determining correlations between the morphamparameter s of
the acini, excretory ducts and microvasculatur¢hefnormal rat submandibular salivary glands and in
chronic ethanol intoxication.

Materials and methods.Morphometry involved study of the separate samplegmi-thin sections
obtained from pieces of the submandibular glandsats, administered which 12 mg/kg of 40° ethanol
directly to stomach 4 times a day [3]. The animadse killed under 25 mg/kg thiopental anesthesexaase
on days 5, 9, 12 and 30 of the experiment. Piet#dse submandibular glands were embedded into-epon
812 according to standard procedure [1]. Semi-glictions were stained with methylene blue. The mean
values of the outer diameter, the diameter ofuheeh of the ducts and the height of the epitheéiis were
determined using the Biorex-3 BM-500T microscopaijgoed with DCM 900 digital microphoto attachment
with software, adapted to these studies. Statistimacessing of the morphometric data and cormtati
analysis was performed using the Microsoft Excdtware [7] to determine the relationships between
morphometric parameters. The presence of correl@@ween morphometric parameters was determined
using the Brave-Pearson coefficient, where Pearsovas used to obtain simultaneously information &bou
the direction of correlation (positive +, negatiyand the strength of the relationship (from QYolf r = 0,
it is assumed that no correlation exists, the vatlenf 0-0.3 indicates a weak correlation, therivaeof 0.3—

0.7 indicates moderate correlation, and the intdrean 0.7 to 1.0 is assumed as a strong one. &&ars
method is considered the most accurate for studhimgorrelation [6].

Results of the study and their discussionCorrelation analysis of the metric parameters ef th
submandibular glands of rats of the control groap éstablished mainly weak relationship with rifgan
values of the outer diameter of the acini, exceptioderate relationship with the diameter oflthreen
of the venules on day 9 and 30 of the experiment .31 in p <0.05). The diameter of the lumenhaf
acini of the control group showed weak relationshifh all parameters of the submandibular glands, a
well as the height of the epithelial cells.
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Moderate correlation between the outer diametedayn5 of the experiment and the diameter of
the lumen of arterioles on day 5 (r = 0.34) wasal@shed, as well as negative moderate relationstilp
the diameter of the lumen of the venules on day the experiment (r = -0.34). Moderate correlation
between the values of the lumen diameter and theesaf the diameter of the arterioles on day thef
experiment has been established (r = 0.33). Moele@trelation between the height of the epitheliesy
of the acini of the submandibular glands on day the experiment and the diameter of the lumerhef t
venules on day 9 and 30 of the experiment was lestiald (r = 0.41).

Strong correlations between the outer diametehefacini on day 9 and the values of the outer
diameter on day 12 (r = 1.00) have been found. INptatrong positive correlations between the valoke
the lumen diameter and the similar ones on dayrl2 (.00) was established. Moderate negative
correlations between the values of the height efdpithelial cells and the values of the diametehe
capillary lumen (r =-0.32) and strong positiveatednship with the values of the height of the leglibcytes
on day 12 (r = 1.00) were established.

On day 12 of the experiment weak correlations betwée values of the outer diameter and the
diameter of the lumen of the rat submandibular dgawere established, in contrast to the valuesef t
height of the epithelial cells that showed modereggative relationship with the values of the ditenef
the capillary lumen on day 5 of the experiment {0:32).

On day 30, the values showed weak relationshipsntbst apparent of which were moderate
correlations between the outer diameter and theetier of the acini and the diameter of the lumethef
arterioles, where positive relationship was essalelil with the outer diameter (r = 0.21) and weajatiee
relationship was with the lumen diameter (r = -0.21

Correlation analysis of the metric values of thielicalated ducts of the submandibular glands of
rats of control group has shown weak relationshipeng which the most apparent were weak negative
correlations between the diameter of the interedlaucts and the diameter of lumen diameter (.26)0
and the diameter of the venule lumen (r = -0.2%)emas the diameter of the lumen of intercalatexsd
showed weak negative correlations between the d&anoé the lumen of arterioles (r = -0.20) and the
diameter of the capillary lumen (r = -0.23) of ratsontrol group.

Moderate positive correlations (r = 0,42) betwdenvalue of the outer diameter on day 5 and the
values of the diameter of the venule lumen werabdished in the experimental group and weak
relationship with capillary lumen on day 5 (r =28) in the same group, with the diameter of therate
lumen on day 9 (r = -0.20), with the outer diametkthe intercalated ducts (r = -0.21), heighthu#
epithelial cells of the intercalated ducts (r =4),2and negative relationship with the mean vahfethe
diameter of the arteriole lumen (r =-0,20) in expental group on day 30 of the study. Moderateatigg
correlations (r = -0.50) between the values ofdianeter of the lumen of intercalated ducts on Slay
the experiment and the values of the outer dianudtigre intercalated ducts on day 9 (r = 0.54) dangl 12
(r = 0.54) were established, as well as valueb®tliameter of the lumen of the intercalated dontday
9 and 12. The comparison of the height of the epéhcells of the intercalated ducts of the subdilamlar
glands has revealed negative moderate correlatietvgeen the outer diameter of the intercalatedsduct
and values on day 9 and 12 of the experiment (c31). The rest of the morphometric parameters sdow
weak relationship with the values of the heighepithelial cells on day 5, except for the diametethe
arteriole lumen on day 30 where weak to moderag@atine= relationship was noted (r = -0.37%& 0.05).

Strong positive correlation between the valuefiefduter diameter on day 9 and its values on day
12 (r = 1.00) was established, as well as modeegative correlations between the diameter ofuimen
of intercalated ducts in its group (r = -0.40) amdday 12 of the experiment (r = -0,40). Strongitpas
correlation between the values of the diameteh@iimen of intercalated ducts on day 9 and thaelier
of the lumen on day 12 (r = 1.00) was establishedyell as moderate negative relationship withvtiiees
of the outer diameter in its group (r = -0.40) andday 12 of the experiment (r = -0.40). Moderatsifive
relationship with the values of the diameter of @nteriole lumen on day 30 (r = 0.26) was establish
The comparison of values of the height of the it cells on day 9 showed strong positive retatdp
with the values of the height of the epitheliallgaf the intercalated ducts on day 12 (r = 1.08J a
moderate positive relationship, compared to vati¢ise arteriole lumen on day 9 and 30 (r = 0,9%ak
negative relationship with the values of the disanef the arteriole lumen on day 5 (r =-0.25)] positive
relationship (r = 0.21) with the values of the lume intercalated ducts of its group and experiakent
group on day 12 was established.

On day 12 of the experiment strong and moderatativegrelationships were established that were
similar to the above terms, as well as correlalietween the outer diameter and values of the demoét
the lumen on day 12 (r = -0.40). The analysis ef diameter of the lumen showed weak to moderate
relationship with the values of the diameter of éinkeriole lumen on day 30 (r = 0.26). Moderateitps
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correlation between the height of the epithelidlscand values of the diameter of the arterioledanon
day 30 (r = 0.36) was established.

The analysis of the relationships of the intereaatlucts on day 30 revealed strong positive
correlations between the outer diameter of thestmetl the lumen diameter of the ducts in its expntal
group (r = 0.75). Moderate negative correlatiorween the diameter of the lumen and values of the
diameter of the arteriole lumen in control group=(10.32) was established, as well as weak to nateer
positive relationship (r = 0.20) with the diametdrthe lumen of intercalated ducts in control group
Moderate negative correlations between the heifjtiteoepithelial cells and the values of the diaanef
the venule lumen in the control group (r = -0.34xevestablished, as well as weak negative reldtipns
with the outer diameter of intercalated ducts sngitoup (r = -0.27).

Correlation analysis of the metric parameters efdtniated ducts of the submandibular glands has
established weak correlations between the valugseobuter diameter of rats of control group ana th
diameter of the arteriole lumen of its group (r.22). Moderate negative correlation (r = -0.31Ywaen
the lumen diameter and the outer diameter of tfegtesd ducts of control group was establishedyel$
as weak negative relationship (r = -0,24) withdremeter of arteriole lumen and positive with thenkter
of capillary lumen (r = 0.27) of its group. The gqoamison of the values of the height of the epidialells
of the striated ducts of control group reveled weaikelations.

Weak correlation between the outer diameter ofsthiated ducts on day 5 and the values of the
diameter of the lumen of the striated ducts (r26pand the height of epithelial cells (r = 0.25ontrol
group and the diameter of the capillary lumen (0.26), the diameter of the arteriole lumen of its
experimental group (r = 0.24) and on day 30 (r29Dwas established. Moderate positive relationsiitip
the mean values of the diameter of the venule luofats group (r = 0.59) was established. Moderate
negative correlations (r = 0,25) between the dten& the lumen and the values of the height @hepal
cells on day 5 of the experiment were establishedyell as weak negative relationship with the @igmn
of the capillary lumen of its group (r =- 0,24)ettiameter of the arteriole lumen on day 9 (r 25pand
day 30 (r =- 0,25) of the experiment. Moderate {asicorrelations between the mean values of the
diameter of the arteriole lumen (r = 0,32) and kanyi lumen (r = 0,36) of its experimental groupsha
been established.

Comparison of the mean values of the outer dianwténe striated ducts on day 9 of chronic
ethanol intoxication showed strong positive relagiaip with its value on day 12 of the experiment (r
1.00) and moderate relationship with the valuehef diameter of capillary lumen on day 12 (r = 0,38)
Strong positive correlation between the diametgheflumen of striated ducts and their values gnlfa
was determined (r = 1.00), as well as moderatetivegeelationship with the values of the diametér o
capillary lumen (r = - 0.38). Strong positive cdaten between the values of the height of thehegidl
cells and similar parameter on day 12 of the expent was established (r = 1.00).

Weak relationship with the outer diameter on dayvh® determined, except for the mean values
of the diameter of capillary lumen of its group wdenoderate relationship was established (r = 0.38)
Moderate negative correlations between the dianwétére lumen of striated ducts of the submandibula
glands and the value of the diameter of capillarpdn of its experimental group were revealed. Weak
relationship with the height of the epithelial salNas established.

The analysis of the correlations between the me#iges of the striated ducts on day 30 showed
mainly weak relationship, except for positive madercorrelation between the diameter of the lunmeh a
the height of the epithelial cells of its experirta@mgroup (r = 0.43).

Correlation analysis of the mophometric parametéthe granular ducts of the control group has
established weak negative correlations betweenuler diameter and the diameter of the capillanydn
of control group (r = - 0.24). Moderate correlatlmtween the diameter of the lumen of the grarduats
and the values of the capillary lumen of its grdup 0.30) was established, as well as weak peasitiv
relationship with the diameter of the capillary leimon day 5 of the study (r = 0.24). Weak positive
correlation between the height of the epithelidiscnd the values of the venule lumen of the @mgroup
(r = 0.28) was established.

The findings of the study on day 5 of the experitngmowed moderate negative correlations
between the mean values of the outer diametereofthnular ducts and the diameter of arteriole ume
(r=- 0.46) and capillary lumen (r = - 0.54) of igroup. Moderate negative correlations between the
diameter of the lumen and values of the diameténh@farteriole lumen on day 9 and 30 (r = - 0.3d)ev
established. Moderate positive correlations betwikerheight of the ductal epithelial cells and ¥h&ties
of the diameter of the venule lumen on day 5 weterthined, as well as weak negative relationship wi
the values of the capillary lumen on day 30 (r0=26).
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Strong positive correlation between the metric galaf the outer diameter on day 9 and the values
of the outer diameter on day 12 (r = 1.00) wasrdgteed, as well as moderate positive rlationshifhwi
the values of the diameter of arteriole lumen @.35) and capillary lumen (r = 0.37). Weak positive
relationship (r = 0.26) with the diameter of lunedrgranular ducts on day 9 and 12 of the experimerst
established. Strong positive correlation betweendimeter of the lumen of granular ducts andadtaes
on day 12 (r = 1.00) was established, as well askwelationship (r = 0,28) with the diameter of the
arteriole lumen on day 12. Strong positive coriefabetween the height of the epithelial cells (t.60)
and similar parameter on day 12 was establishedetis moderate positive relationship with tiaéues
of the diameter of the arteriole lumen on day 1thefexperiment.

Moderate correlations between the values of theraliameter of the granular ducts on day 12 and
the diameter of the arteriole lumen (r = 0.35) eapillary lumen (r = 0.37) of the experimental gravere
established. Weak correlation between the dianoétére lumen and the diameter of the arteriole lnme
on day 12 (r = 0.28) was determined. Moderatetpescorrelations between the values of the heaght
the epithelial cells and the values of the diametdéhe arteriole lumen of the experimental group 0,39)
were established.

The findings of our study showed weak relationstifh morphometric parameters of the granular
ducts of the submandibular glands on day 30.

Other investigators report about significant stroomyrelations between the morphometric
parameters of the epithelial components and elesradrthe microvasculature of the lobules of ratmalr
major salivary glands and after stimulation of gegipheral nervous system. Strong correlationswer
established between the metric parameters of ineawl the parameters of the exchange and capaciti
sections of the microvasculature. Strong corretatiavere determined between the morphometric
parameters of the ductal system of the intercalatetintralobular collector ducts of the sublinggiand
(in control group of animals) and striated ductshef submandibular gland, especially after adnriisn
of acetylcholine [4].

It has been established that the diagnostic aitdrthe evaluation of the functional state of ithie
submandibular glands after the effect of etharmtlae correlation between the outer diameter, itmaeter
of the lumen and the height of the epithelial celtsday 12 in all parenchymatous components that is
associated with the development of chronic alcaoleplendence in rats.
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KOPEJISINIAHUIM AHAJI3 MI’)K METPUYHUMUA KOPPEJIALIMOHHBIA AHAJIN3 METPHYECKHUX
IMNOKA3HUKAMMU NAPEHXIMATO3HUX MOKA3ATEJEN MAPEHXUMATO3HBIX
KOMIIOHEHTIB NITHN)KHBbOUW EJEITHUX KOMIIOHEHTOB NOAHUKHEYEJIOCTHBIX KEJIE3
3AJI03 LIIYPIB IICJIS AIi ETAHOJIY KPBIC ITOCJIE JEMCTBHS 3TAHOJIA
leBuenko K. B., €Epomenxo I'.A., Cosion A.B., leBuenko K. B., Epomienko I''A., Cosiox A. B.,.
JIncauenko O. /1., Axymxo O. C., bopyra H. B., JIncauenko O. JI, AAxymxko, O.C., Bopyra H. B.,
Jliuman JI. B., Kpamapenxko /1. P. JIlnuman /1. B., Kpamapenko /1. P.
BB eraHony Ha CIWHHI 3aJI03H MPOSBISETHCS Bnusane sTaHoNa Ha CIIOHHBIC JKENE3bl MPOSBISETCS

3MiHAMH MOP(GOMETPUYHMX [OKa3HUKIB SK KIHLUEBUX H3MEHEHHAMH MOP(OMETPHYECKUX IOKa3aTeNed KaKk KOHEYHBIX
BIAJIUIIB TaK 1 BUBIJHUX NPOTOK. AJie 3 OISy HA T, [0  OTHCJOB TaK M BBIBOIAHBIX HPOTOKOB. Ho yuuThBasg TO, 4TO
OTpHMaHa  BeNUKa  KUIBKICTh ~ MOP(QOMETPUYHMX MONy4YeHHOE  OONBbIIOE  KOJWYECTBO  MOP(POMETPHUYECKHX
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[OKa3HUKIB € JIOCHTh CKJIQJHOI, TO BHHHKA€
HEOOXIiJHICTb INPOBEACHHS KOpEJSLIHOro aHamizy, ne
HasBHICTh  3aJIOKHOCTEH MK  MOP(OMETpUYHUMHU
MOKa3HUKaMK BH3HAYaJlM 3a JOMOMOror KoeQilieHTy
BpaBe- Ilupcona BcraHOBICHO 10 MIarHOCTHYHUMH
KpHUTEpIsIMA Ul OIIHKK  (PYHKLIOHAJBHOTO  CTaHy
i JHIDKHBOILEIICIHUX 3aJI03 ILypiB Micis Ail eTaHoiy €
3aJISKHICTh 30BHIIIHBOTO JiaMeTpy, JliaMeTpy IPOCBITy Ta
BHCOTH €iTenionuTiB Ha 12 100y y BCiX mapeHXiMaTO3HUX
KOMITOHCHTaX I1I0 BiZMNOBizae (OpMyBaHHIO XPOHIYHOI
QIIKOTOJILHOT 3aJI€KHOCTI Y LIypiB.
KnrodoBi cioBa: miTHIKHBOIIETETTHI
1ypu, MoppoMeTpist, KOpessiiHUiI aHai3.
Crarrs Hagiiioia 10.03.201%.

3aJ103H,

[OKa3aTeNed ecTb JIOCTATOYHO CJIOXKHBIM, TO BO3HHKAaeT
HEOOXOIMMOCTh IIPOBEJCHHS KOPPEIILIMOHHOIO aHaiu3a, THAe
HaJn4ue 3aBHCHMOCTEH MEXIY MOPGOMETPUUCCKUMH
MOKa3aTeNsAM OINpelensuld ¢ nomouibio koddduuuenta bpase —
IMupcona. YCTaHOBIEHO YTO TUATHOCTUYECKHUMU KPUTEPHUSIMH JUTS
OLCHKH (YHKIMOHAIBHOTO COCTOSHHUS OJHMKHEUESITFOCTHBIX
XKeJie3 KPbIC Mocie JeHCTBUS 3TaHoIIa NPOSBISAETCS 3aBUCHMOCTBIO
BHELIHEr0  JMaMeTpa, JAuaMeTpa IIPpOCBeTa U BBICOTHI
SMUTENMOLUUTOB Ha 12 CyTKM BO BCEX IapeHXMMATO3HBIX
KOMIIOHEHTaX, YTO COOTBETCTBYET (JOPMHPOBAHUIO XPOHHYECKOM
AJIKOTOJIEHO 3aBUCUMOCTH Y KPBIC.
KiioueBble CJIOBA:  IOJHWKHEUETIOCTHBIE JKEJIE3bl,
KPBICHI, MOP(OMETpHs1, KOPEJISLMOHHbINA aHAIU3.
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THE MORPHOLOGY OF RADIAL GLIAL SPINAL CORD OF EMBRY OS

AND HUMAN FETUSES
e-mail: v.shkolnikov@gmail.com

The study of radial glia morphology and procesg$eargeted migration of neural stem cells in hum@msains far from
being resolved. The purpose of this study is tal#isth the morphological aspects of radial gliaphal cord of human in prenatal
period. Morphological examination of the spinal d@f human embryos and fetuses of 6-7 weeks uptd03weeks was
performed. Using anatomical, histological, immumstdchemical, and morphometric morphological aspettee radial glia of
the spinal cord were established. The results stidlat strong expression of vimentin and CDX-2 ahdiia fibers was observed
up to 8-9 weeks. From 11-12 weeks, radial gliarBlretain a radial direction only in the middletpafrthe segments, which, in
our view, is associated with the gradual involutiddmadial glia, which correlates with the formatiof nuclear-neural complexes
of gray matter. Until the moment of birth, vimenpositive structures of radial glia gradually digepr and can be traced only in
the neuroepithelium of segments.

Key words: prenatal period, spinal cord, radial glia, neuidipm, immunohistochemical markers.

The study is a fragment of the research projecttébmination of morphological changes of the centralvous system
in the prenatal ontogeny (macroscopic, histologicalorphometric and immunohistochemical study)” estaegistration
No. 0118U001043.

Neurogenic fetal brain cells generate major celetyof the nervous system during the prenatal
ontogeny, which lasts from fertilization to birtBuch neurogenic cells include neural stem cellsSQNS
neural progenitor cells (NPC), and linear-spegiiogenitors and precursors [2]. NSC are known to be
polypotent cells, which are characterized by thelifgration and formation of several cell pools
simultaneously: neuroblasts or glioblasts [4, 18]. To date, there is no doubt that the presence of
permanent neurogenesis of some areas of the bediorms due to colonies of NSC [9, 14]. Rybachuk
O.A. and Pivneva T.A. (2013) emphasize that dutirgembryonic ontogeny period NSC cranial nerve
tubes showed greater proliferative activity thanraécells of the caudal compartments [3]. Thusait
be predicted that the above processes are inhirghe spinal cord, which precede the formation of
neuronal complexes, which in turn requires furgtady and refinement.

It should also be noted that the identificatioN&C in vivo is traditionally based on the analysis
of the morphology of these cells, their mitoticiaty, and the expression of certain genes andeumot
synthesis. The most commonly identified NSC markeesNestin, Sox2, Msashi 1, 2, Oct 4, Nanog, etc.,
but none can be used as the sole criterion for 8tification [11].

The next step is to study the mechanisms of mignatf differentiated unipotent neural cells that
have just formed in the paraventricular zone.

It has been established that the most extensiveatiog of neural cells occurs during the process
of laying the cerebral cortex [5]. At the same timisymbaluk V. I. and Medvedev V. V. (2010) indieat
that radial glial (RG) plays a key role in ensurimgrve cell migration during the development ofesth
neural tube compartments and cell migration. Thieas have shown that immature neurons migrategalon
the processes of RG cells in the centripetal dovedb].

Over time, RG cells lose the ability to expresstinegnd vimentin [8]. However, the authors do
not specify a term when such a property is lostcdntrast, Kirik O. V. and Korzhevskii D. E. (2012)
indicate that the RG cell population is heterogeisesome cells contain neural markers (they sulesgtyu
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