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YIABTPACTPYKTYPHBIE U3BMEHEHMUS
COKPATHUTEJIbHOM ATIMAPATA MUOKAPIA
KEJYJTOYKOB KPBIC HA OTAITAX
IIPEHATAJIbHOM OHTOI'EHE3E B HOPME
M IIOCJIE JEMCTBHUS AJIKOT' OJIS
Teepnoxiied 1.B., Mapuyenko /JI.I'.

CeeneHUs: 0 (POPMUPOBAHUU COKPATUTEIHHOTO armapaTa
cepALa U pacrnpeneseHnd MHOGUOPUIT B KapIAUOMUOLIUTAX B
YCIIOBHUAX BHYTPUY TPOOHOM HHTOKCHKAIINU 3TAHOJIOM OCTAIOTCSI
MpeIMeTOM 3HAUYMTENBHBIX CIOopoB. Llenmpro ucciaemoBaHUs
ObLUTO omnpeecHne HM3MEHEHHH YIBTPACTPYKTYPbI
COKpATHTEIIFHOTO almnapara KapAHOMUOLUTOB JKEITyI0YKOB
Ccepala Kpbic IpPU IPEHATaJbHOM pAa3BUTHH B YCIOBHAX
BHYTPHYTPOOHOH aJIKOTOJBHOW WHTOKCHKaruu. OrpenenceHo,
YTO XPOHUYECKAs AIKOTOJIbHAS MHTOKCHUKAIHS B IPEHATAILBHOM
KapJMOTCHE3¢  TMOBPEKIACT  COKPATHUTCIBHBIA  ammapar
KapAMOMHOIIUTOB JKEMYJOYKOB 324 CYET [e30praHHu3aliu
CTPYKTYpbl CapKOMEpoB, (parMeHTalMd U [e30PUCHTALIN
MUOGUOPHILT, 3HAYUTENHHOTO YTHETCHUS CapKOMEpOreHesa,
CHIDKCHHSI COACPXaHUs MHOPUOPHILI, YTO aCCOLMHPOBAHO C
JECTPYKIMEH MUTOXOHAPUH. BbIpakeHHOCTh H3MEHEHUH B
NAHHBIX CTPYKTYpax 3aBHCHUT OT 30HBI M CpPOKa pPa3BUTHA
sMOpuona. Hanboree cyiecTBeHHbIC H3MEHEHHS 00YCIIOBIICHBI
MPSIMBIM TOKCHYECKHM JICHCTBHEM 3TaHOJA M IPOUCXOJIAT Ha
PaHHUX CpOKax KapAHuOTreHe3a.

KuroueBbie  cjoBa:
AJIKOTOJIbHAS MHTOKCHKAIINSA,
MHO(GHUOPHILIBL, YIBTPACTPYKTYPA.
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ULTRASTRUCTURAL CHANGES OF THE RAT
CONTRACTILE MYOCARDIAL APPARATUS
DURING PRENATAL ONTOGENESIS IN NORM
AND AFTER ALCOHOL INFLUENCE
Tverdokhlib 1.V., Marchenko D.G.

Information on the fcmation of the contractil
apparatus of the heart and the distribution of riyd$ in
cardiomyocytes under conditions of intrauterin@xmtation
with ethanol remain a subject of considerable del¥dte aim
of the study was to determine changes in the tiitretsire of
the contractile apparatus of rat ventricular cargiocytes
during prenatal development in conditions of intesime
alcohol intoxication. It was determined that chmalcohol
intoxication in prenatal cardiogenesis damages
contractile apparatus of ventricular cardiomyocydeg to
disorganization of the structure of sarcomeregnfrentation
and disorientation of myofibrils, significant inliion of
sarcomere genesis, and a decrease in the content of
myofibrils, which is associated with destruction of
mitochondria. The severity of changes in thesectires
depends on the zone and period of development ®f th
embryo. The most significant changes are due talitest
toxic effect of ethanol and occur in the early stgf
cardiogenesis.

Key words: prenatal ontogenesis,
intoxication, ventricular myocardium,
ultrastructure.

the

alcohol
myofibrils,

Peuensent €pomrenko I'.A.

STRUCTURAL ORGANIZATION OF TRACHEA AND PRIMARY BRON CHUS
OF THE 7-10 MONTHS’ FETUS
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The histological examination was conducted on 2#esef the thoracic part histological sectiongrathea and the
primary bronchus in the human fetus of 231.0-3R0of parietal-coccyal length. Microscopic study of the trachea andhbhais
in the fetus of 231.0-375.0 mm TKD showed thatrthill consists of mucosa, submucosa, fibrouslegeilayer and adventitia,
which in different age periods have their strudtfeatures. Histological examination of the tracled primary bronchus in the
early period of the ontogenesis of the human fegusaled a fragmentary nature of the cartilagees@plstructure of the trachea
and primary bronchus at the completion of the fdairomaof other layers. It was established that atehd of the fetal period of
ontogenesis (311.0-375.0 mm PCL), an intensiveldpu@ent of the components of the trachea wall airdgry bronchus, which
anatomically causes increased growth and formatithis period of prenatal ontogenesis, is observed

Key words: trachea, primary bronchus, microscopic structigteis, human.

The work is a fragment of the research project «Merties of the morphogenesis and topographyystesms and
organs in the pre and postnatal periods of humatog@enesis», state registration No. 0115U002769.

Structural organization of trachea and bronchhmelderly is written in a number of fundamental
works and monographs [1]. The peculiarities of eglated anatomy of these structures in newborns and
children are also covered in scientific publicatidd]. At the same time, the development of modern
methods of vital visualization of the internal ongg3] of the fetus requires more detailed infoliorat
about the structure at the stages of prenatal en&sis [6], and especially in the fetal period, miiee
processes of organogenesis are completed, sincaldielopment in neonatology of modern care

© T.V. Khmara, L.Ya. Fedoniuk, 2019

230



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2019. Ne 3 (69)

technologies for premature babies, the developmifatal surgery, in which intervention on the traa
and primary bronchi make up a significant propaertioday, require the consideration of the fetuaras
object of surgical intervention [2, 5].

Imagination about the histological structure in tygmamics provides the key for understanding
not only the features of physiology of organs @f thild's body in different age periods (especidilying
the newborns), but also many processes of pathology

Therefore, examination on the structural rearrareggrof the wall of the trachea and the primary
bronchi in the human fetus of different age grotips study of the histogenesis of their walls mphenatal
period of human ontogenesis needs further study.

The purpose of the work was to establish the peculiaritiestlsd formation of the structural
organization of the trachea and primary bronchuwiiman fetuses 7-10 months.

Materials and methods.The histological examination was conducted one&ies of the thoracic
part histological sections of trachea and the prynmonchus in the human fetus of 231.0-375.0 mm of
parietal-coccyal length.

The study was carried out in accordance with tigglirements of the "Instruction on conducting
forensic medical examination" (Order of the Mirysbf Health of Ukraine No. 6, dated January 17 5)9#
compliance with the basic bioethical provisiongha Council of Europe Convention on Human Right$ an
Biomedicine (dated 04.04.1997), the Helsinki Dextlan World Medical Association on Ethical Prineiglof
Scientific Medical Research with Human Participaijp964-2013) and the Order of the Ministry of Healf
Ukraine No. 690 dated September 23, 2009. By timerfiission on Biomedical Ethics of the "BukoviniaaiSt
Medical University" moral and legal violations lretmedical research were not revealed.

Results of the study and their discussiorit is known, that the primary laryngeal-trachealwgth
appears during the fourth week of development. &Sthe onset of growth at the distal end, thickening
(bronchial buds), which, as the trachea extenésgaudally formed until they reach their definitpasition
in the chest. These extensions are the bronchicthgmand the entire branching of the bronchiaj nee.

Microscopic study of the structure of the trachethe fetus of 231.0-245.0 mm PCL showed that
the trachea wall is represented by the mucosa, sobsa, fibrous-cartilage layer and adventitia (fig.

The mucosa of the trachea is lined with singledlegiepseudostratified and ciliated epithelium
(respiratory epithelium). The tracheal epithelimsiuipported by a thick basement membrane. Berfeath t
basement membrane, the lamina propria consistoadel connective tissue, which becomes more
condensed at its deeper aspect to form a bandwi-élastic tissue. The lamina propria of the macos
contains a large number of elastic fibers, singheghatic follicles, and some circular localized Blas of
smooth muscle cells.

Underlying the lamina propria is the loose submacosntaining numerous mixed sero-mucous
glands which decrease in number in the lower p&keretory ducts of these glands form the flask
expansions through their pathway. The last ones@ared on the mucosa surface. It should be eng@uhsi
that these glands are primarily identified in tlesterior and lateral part of the trachea wall. @ateentitia
of the trachea is formed by a loose connectiveigisehich contains blood vessels and nerves.

D ¥ e N ;_.'"'* A\ y /{l{ » -

Fig. 1. Structural organization of the trachea WAl and its mucosa with submuco®) 6f the fetus 245,0 mm PCL. Specimen. Stained
with Haematoxylin and eosi80 (A), x 400 B): A: 1 — mucosa with submucosa; 2 — fibrous-cartilager; 3 — adventitia; 4 — follcle; — nerve;
6 — blood vesseB: 1 — mucosa; 2 — submucosa; 3 — respiratory dpithe4 — lamina propria; 5 — secretory portiongha sero-mucous gland.

In the human fetus, 271.0-310.0 mm PCL, the strattomponents of the trachea’s wall have an
identical structure with that in the previous agei@d. Under the basement membrane of the mucosa
epithelial plate is present a well-visible lamirragria, which is represented by a loose connetibseie.
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The last one contains longitudinally oriented etafibers, lymphatic follicles and some circulatbcated
bundles of smooth myocytes. In the submucosa twerenixed sero-mucous glands, the excretory ducts
of which open on the surface of the mucosa. Thensiebsa passes into a dense fibrous connectivestissu
of the perichondrium of unclosed cartilage rings.

The blood vessels of the trachea form in its musesaral parallel placed networks, and under the
epithelium - a dense capillary meshwork. Lymphaéssels also form plexuses (fig. 2).

PR L S b
Fig. 2. Fragment of the trachea wall of the fet08,8 mm Fig. 3. Fragment of the wall of the right primampbchus of the
PCL in the region of its bifurcation. Specimen. ig&¢a with fetus 300,0 mm PCL. Specimen. Stained with Haenyditoand eosin
Haematoxylin and eosim 200: 1 — mucosa with submucosax 200: 1 — fibrous-cartilage layer; 2 — adventifia; nerve; 4 — artery.
2 — mucosa epithelial plate; 3 — lamina propriatted mucosa;
4 — secretory portions of the sero-mucous glareb®od capillary;
6 — fibrous-cartilage layer.

]

The mucosa of the primary bronchus, like the trackslined with a ciliated epithelium, thickness
of which is gradually reduced by changing the shafmells from high prismatic to low cubic. Amortggt
epithelial cells, besides the ciliated, are thelgendocrine and basal cells. The mucosa lamiopria
of the bronchus contains longitudinally orientegiséic fibers. In the submucosa connective tissaditial
parts of the mixed sero-mucous glands are localiZéé fibrous-cartilage layer is represented by-non
closed cartilaginous rings. The outer adventitimismed by a loose connective tissue (fig. 3).

At the end of the fetal period of ontogenesis (81375.0 mm PCL), an intensive development of
the components of the trachea wall and the prirbaoychus is observed. The mucosa of the trachea is
formed by a single-layered, respiratory epithelivmwhich the ciliary, endocrine and basal cells are
located, as well as a large number of goblet ¢Eilg. 4). With the help of submucosa of less thads)
the mucosa is associated with underlined tissudsdeinse parts of the trachea. The excretory addtse
mixed sero-mucous glands in their pathway formftask expansions that open on the surface of the
mucosa. The acini consist of secretory cells, sofwehich contain a small amount of granules, are:ot
cells are expanded with a large amount of homogensecret.

B | s BN i M 2 *.:.?2 N Th_e _a_dventitia of th_e tra_chea is well
PR AR - « . 7,% Vvisible; it joins the organ with adjacent parts of
the mediastinum. The blood vessels of the
trachea form in the mucosa plexus, and under
the epithelium - a capillary meshwork. Lymph
vessels also form plexus.

The mucosa of the right and left primary
bronchi is represented by a single-layered
respiratory epithelium. The mucosa lamina
propria of the primary bronchus is well
expressed, contains longitudinally oriented
elastic fibers, but the lamina muscularis of the
mucosa is rather thin. The bundles of smooth
: g g : muscle cells, which have a circular direction,
Fig. 4. Microscopic structure of the bifurcatiogia of the trachea of the Separate the mucosa of the bronchus from the
fetus 360,0 mm PCL. Specimen. Stained with Haenyéitoand eosirx 80: submucosa connective tissue |ayer_ In the last

1 — mucosa with submucosa; 2 — fibrous-cartilagerta3 — adventitia; 4 —
lymphatic nodule; 5 — blood vessel. one are located blood vessels and secretory
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portions of the mixed sero-mucosal and protein dganThe fibrous-cartilaginous mucosa is well
developed.

The bundless of smooth myocytes, which have a leiralirection, separate the mucosa of the
bronchus from the submucosa connective tissue.layéne last one, blood vessels and secretorygort
of mixed sero-mucous glands are located. The fiartilage layer is well developed.

Histological examination of the trachea and primangnchus in the early period of the ontogenesis
of the human fetus revealed a pronounced fragmenture of the structure of the cartilage skeletbn
the trachea and primary bronchus at the completiadhe formation of other layers.

Prospects for further research include studies @ tormation of the trachea microscopic structured gprimary
bronchus in human fetuses of 7-10 months to tek#fpossibility for further studying their strucaliorganization in newborns.
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CTPYKTYPHA OPI'AHI3AIIS TPAXEI
ITOJIOBHUX BPOHXIB VY IIOAIB JIFOJUHU
7-10MICALIB
Xmapa T.B., ®enoniok JIL.51., Capadpuniok JLA.,
TI'anarnuna A.A., I'onyapenko B.A.

lNcronoriyne HOCHiKEHHS MPOBEACHO Ha 24 cepisx
MOCTITOBHUX TiCTOJIOTIYHUX 3pi3iB IPYAHOT YacTHHU Tpaxei i
rojoBHUX OpoHXiB y twioniB moauHn 231,0-375,0 Mm

CTPYKTYPHAS OPTAHU3ALIUA TPAXEN
U I''TABHBIX BPOHXOB Y IIJIOJ0B YEJIOBEKA
7-10MECSLEB
Xmapa T.B., ®enoniok JI.5., Capadpuniok JLA.,
lanarauna A A, I'onuapenko B.A.

T'ucronorndeckoe wWccienoBaHHE MPOBENeHO Ha 24
CeprsX IOCIIENOBATENbHBIX TUCTONIOTHUECKHX CPE30B IPyIHON
YacTH Tpaxed W IJaBHBIX OPOHXOB y II0Z0B 4enoseka 231,0-

TIM' THO-KYTIpUKOBOi JOBXHMHH. MIKpPOCKOIIYHE BHBYEHHS
OynoBu Tpaxei ta OponxiB y mioais 231,0-375,0mm TK]
I0Ka3aJIo, 110 TX CTiHKA IIPEe/ICTaBIIeHa CIIN30BOI0 000JIOHKOIO,
IJICIM30BOI0  OCHOBOIO,  BOJIOKHHCTO-XPSILOBOIO T4
a/IBeHTHLIIHOI0 00OJIOHKaMH, sIKi B pi3HI BiKOBI mepioau
MalTh CBOi CTPYKTypHi ocobimBocTi. [icTonoriune
JOCTI/DKEHHS Tpaxel 1 TOJOBHUX OpOHXIB Yy paHHbOMY
IUIOZIOBOMY  Tepiofi  OHTOTEHE3y  JIIOJWHH  BHSBHIO
BUpaXXCHUIl (parMeHTapHUi XapakTep OYIOBH XPSAILIOBOTO
CKeJIeTy Tpaxel Ta TOJOBHHX OpOHXIB IPH 3aBEpLICHOMY
(dopMmyBaHHiI iHIIHX 000JOHOK. BCTaHOBICHO, 1110 HATPUKIHIT
wiogoBoro mnepiogy onrorexesy (311,0-375,0mm TK]I)
CIOCTEPIraeThCs iIHTCHCUBHUN PO3BUTOK KOMIIOHEHTIB CTIHKA
Tpaxel Ta TOJIOBHHX OpPOHXIB, IO aHATOMIYHO O0OYMOBIIIOE
MOCUJIEHUH pIiCT Ta (OPMOYTBOPEHHS B [aHUH MeEpPion

[PEHATaIbHOTO OHTOTCHE3Y .
KiarouoBi caoBa:  Tpaxed,
MIKpOCKOITIYHa Oy10Ba, ILTi]I, JTFOIUHA.
Crarrs Hagivnia 12.10.18p.

TOJIOBHI  OpOHXH,

375,0 MM TEMEHHO-KOIYMKOBOH JUTHHBL. MUKPOCKOITHIECKOE
H3y4eHHUEe CTPOSHNS Tpaxen 1 OpoHxoB y rmionos 231,0-375,0mm
TK/l mnokaszajo, 4ro HMX CTEHKa IPEJCTaBICHA CIU3HUCTON
000JI0UKOH, MOACITU3UCTON OCHOBOM, BOJIOKHHUCTO-XPSILEBOH U
aJIBEHTHLMAIBHOIM 000JI0YKaMH, KOTOPBIE B Pa3HbIE BO3PACTHbIC
HEepHOJbl  MMEIT  CBOM  CTPYKTYpHbIE  OCOOCHHOCTH.
T'ucTONOrNYecKoe MCCiIeJOBaHNE TPAXen U IJIaBHBIX OPOHXOB B
paHHEM IUIOZOBOM IIEPHOJE OHTOICHE3a YEIOBEKa BBISIBHIIO
BBIP@XKCHHBII (h)parMeHTapHBIl XapaKTep CTPOCHHS XPSILICBOrO
CKeleTa TpaxeM W TJIABHBIX OpPOHXOB IIPU  3aBEPLICHHOM
(bopMHpOBaHHHU APYrUX 000J0YEK. YCTAHOBJICHO, YTO B KOHILIC
wiogHoro nepuoxa ouroredesa (311,0-375,0 mm  TKI)
HAOMIOACTC MHTCHCHUBHOE Pa3BUTHE KOMIIOHEHTOB CTEHKU
TpaxeH M IIaBHBIX OPOHXOB, YTO aHATOMUYECKH 00YCIIOBINBACT
YCWIEHHBIH POCT WU (OopMOOOpa3oBaHHE B JAAHHBIA TIEPUOL
[PEHATaIbHOIO OHTOTeHE3a.
KiroueBble ciioBa:  Tpaxes, IJIaBHbIC
MHKPOCKOIIMYECKOE CTPOCHHE, IIOJ, YEJIOBEK.
Penensent Crapuenko I.I.
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