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As part of the brainstem, the human pons is an important relay of sensory and motor information from the brain
to the cerebellum. The posterior surface of the pons in the roof area contains important vegetative structures, as well
as the nuclei of the V-VIII pairs of cranial nerves. Congenital absence or hypoplasia of the nucleus of the abducens
nerve can be observed in some rare diseases, such as Mdbius and Duane syndrome. Many studies on the cytoar-
chitectural organisation of the nuclei of the abducens nerve have been conducted in animals and adult humans.
Morphometry was used to estimate the size of the nucleus of the abducens nerve and to determine changes in its
structure in human fetuses from 9-10 to 39-40 weeks of intrauterine development. The area of the nucleus of the
abducens nerve in human fetuses from 9-10 weeks to 39-40 weeks of intrauterine development became 2.9 times
larger. The fastest rate of increase in the area of the nucleus of the abducens nerve has been established in human fe-
tuses at 11-12 weeks of intrauterine development. Slower rates of increase in the area of the nucleus of the abducens
nerve have been found in human fetuses at 20-21 and 37-38 weeks of gestation. The area of neurons of the nucleus
of the abducens nerve in human fetuses from 9-10 weeks to 39-40 weeks of intrauterine development increased 8.1
times. The fastest rates of increase in the area of neurons of the nucleus of the abducens nerve were found in human
fetuses at 11-12 and 25-26 weeks of gestation. The slowest rates of increase in the area of neurons of the abducens

nerve's nucleus were found in fetuses of 34-35 weeks of gestation.
Key words: human fetuses, intrauterine development, pons, pons nuclei, abducens nerve.

Connection of the publication with planned re-
search works.

The work was performed within the framework of
the research work of the Department of Human Anat-
omy of National Pirogov Memorial Medical University,
Vinnytsya “Establishment of regularities of organ and
histogenesis and topography of internal organs of the
thoracic, abdominal cavities, as well as structures of the
central nervous system of human fetuses (macroscopic,
histological, immunohistochemical study), state regis-
tration number 0118U001043.

Introduction.

As part of the brain stem, the human pons is an im-
portant relay of sensory and motor information from
the brain to the cerebellum. In addition, the pons plays
an important role in regulating breathing, sleep, swal-
lowing, eyeball movements, hearing, posture, and con-
sciousness. Anatomically, the pons can be divided into
a tegmentum, a tectum and a base. The tegmentum
of pons forms the upper wall of the 4th ventricle. The
tectum of pons is also located on the posterior surface
of the pons. It contains important vegetative structures,
as well as the nuclei of the V-VIII pairs of cranial nerves
[1]. In human fetuses, the nuclei of the pons are formed
from a stream of cells migrating from the rhombic lip
between 8 and 20 weeks of intrauterine development.

The abducens nerve (VI pair of cranial nerves) in-
nervates the eye’s lateral rectus muscle and controls the
eyeball’s horizontal movements. Thanks to recent ad-
vances in medicine, early eyeball movements can be vi-
sualised using ultrasound, and the first slow changes in
eyeball position can be seen at around 14-16 weeks [2].
Congenital absence or hypoplasia of the nucleus of the
abducens nerve can be observed in some rare diseases,
such as Mobius and Duane syndrome. Mébius syndrome
is a rare neurological disorder involving weakness or pa-
ralysis of several cranial nerves, most commonly the ab-
ducens and facial nerves. Hypoplasia or atrophy of the

cranial nerve nuclei can be seen on neuroimaging, and
most cases appear to be associated with intrauterine
damage to the blood vessels of the brainstem. Duane’s
syndrome is a congenital disorder of eyeball movement
characterised by limited or absent eyeball abduction [3,
4]. In order to detect abnormalities in the development
of the nucleus of the abducens nerve, it is necessary to
study its normal structure at different periods of prena-
tal ontogeny.

Many studies on the cytoarchitectural organisation
of the nuclei of the abducens nerve have been con-
ducted in animals and adults [5]. The nucleus of the
abducens nerve is located ventral to the bottom of the
fourth ventricle in the pons, lateral to the medial longi-
tudinal bundle. In their work, Yamaguchi, K., & Honma,
K. (2012) indicated that the rudiments of the nucleus of
the abducens nerve appear at 4-5 weeks of embryonic
development [6]. The subsequent successive stages of
development of the nucleus of the abducens nerve in
human fetuses have not been sufficiently studied. The
scientific work of Somani, A. N., & Adesina, O. 0. (2022)
indicates that already at the 20th week of fetal develop-
ment, the nucleus of the abducens nerve can be identi-
fied as a mass of cells, which is located lateral to the
facial tubercle and medial to the vestibular nuclei of the
vestibulocochlear nerve. The nucleus grows more rap-
idly towards the end of fetal development between 20
and 43 weeks [7].

The aim of the study.

To determine the size and area of the nucleus of the
abducens nerve and to determine its changes and struc-
ture in human fetuses in the period from 9-10 to 39-40
weeks of intrauterine development using macrometric
parameters.

Object and research methods.

Anatomical and histological examination was per-
formed on 146 human fetuses aged 9-10 to 39-40 weeks
of intrauterine development, which were obtained as a
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Figure 1 — Horizontal cross-section of the pons in human fetuses. The nucleus of the abducens nerve. A — 9-10 weeks. Staining: hematoxylin-
eosin. Magnification: x40. B — 11-12 weeks. Staining: hematoxylin-eosin. Magnification: x40.

result of abortions and miscarriages, late abortions for
medical reasons and stillbirths that died from various
causes that were not associated with diseases of the
brain and spinal cord from maternity hospitals in Vin-
nytsia and the Vinnytsia Pathological Bureau. They were
divided into 12 age groups: 9-10, 11-12, 14-15, 17-18,
20-21, 22-23, 25-26, 28-29, 31-32, 34-35, 37-38, and
39-40 weeks of gestation.

The mass of the pons was determined using an elec-
tronic balance with an error of =0.05 to =1.0 mg, and
the dimensions of the pons were measured using a cali-
per SHC-125 [8]. The height, width, and thickness of the
pons were determined. Pons preparations were fixed
with a neutral 10% formalin solution. Horizontal sec-
tions of the pons were made at the level of the middle
of the main furrow with a thickness of 8-9 um and em-
bedded in paraffin. The finished sections were stained
with haematoxylin-eosin and toluidine blue according
to the Nissl modification. Microscopic examination was
performed using an Euromex iScope series microscope
with a camera Euromex Microscope B.V. DC. 1359 F 100,
using the following magnifications: x1, x4, x10, x40,
x100, x400. Computer histometry (Toup View) was used
for morphometric studies.

Statistical digital data were processed on a per-
sonal computer using Microsoft Excel 2016 and Statis-
tica 6.1 software (licence number BXXR901E246122FA)
[9]. To determine the normality of the distribution, the
Kolmogorov-Smirnov and Shapiro-Wilk tests were per-
formed using the Statistica 6.1 software package, and

of Biology and Medicine (1996). The study materials do
not contradict the basic bioethical standards of the Hel-
sinki Declaration for the Ethical Principles of Scientific
and Medical Research Involving Human Subjects adopt-
ed by the 59th General Assembly of the World Medical
Association in 2008.

Research results and their discussion.

The nucleus of the abducens nerve in human fetuses
at 9-10 and 11-12 weeks of gestation is represented by
spherical cytochrome neuroblasts containing basophilic
nuclei with nucleoli. The nucleus is oval, without a clear
border (fig. 1). The average values of the nucleus area
were 0.110+0.005 mm? and 0.157+0.008 mm?, respec-
tively.

In human fetuses with 14-15 weeks of intrauterine
development, the nucleus of the abducens nerve has
a rounded, elongated shape without clear boundaries.
The average nucleus area is 0.183+0.009 mm?.

The nucleus of the abducens nerve in human fetuses
of 17-18 and 20-21 weeks of intrauterine development
is elongated and without clear boundaries. The neurons
of the nucleus are the same size, spherical or rounded.
The average values of the nucleus area are 0.191+0.009
mm? and 0.195+0.010 mm?, respectively.

The boundaries of the nucleus of the abducens
nerve in human fetuses at 22-23, 25-26 and 28-29
weeks of gestation are indistinct. The nucleus has an
irregular oval shape; some neurons of the nucleus are
not yet fully differentiated into mature neurons; mature
neurons have processes. The nucleus area averaged
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Figure 2 — Bar chart of changes in the area of the abducens nerve nucleus in human

fetuses of different gestational ages.
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Figure 3 — Horizontal cross-section of the pons in human fetuses. The nucleus of the abducens nerve. A — Neurons at 9-10 weeks. Staining:
hematoxylin-eosin. Magnification: x100. B — Neurons at 31-32 weeks. Staining: hematoxylin-eosin. Magnification: x400.

0.204+0.010, 0.217+0.010 and 0.232+0.011 mm?, re-
spectively.

In human fetuses at 31-32 and 34-35 weeks of ges-
tation, the nucleus of the abducens nerve has clear ex-
ternal contours, oval or rounded in shape. The average
nucleus area values were 0.25+0.01 and 0.287+0.011
mm?, respectively.

In human fetuses with 37-38 and 39-40 weeks of in-
trauterine development, the nucleus of the abducens
nerve has clear external boundaries and anirregular oval
shape. The average area of the nucleus was 0.291+0.014
and 0.325+0.016 mm?.

From 9-10 to 39-40 weeks of intrauterine develop-
ment, the area of the nucleus of the abducens nerve be-
came 2.9 times larger (p<0.001). A significant increase in
the area of the nucleus of the abducens nerve was de-
termined in human fetuses at 11-12 weeks of gestation
by 42.7% compared to the same indicator at 9-10 weeks
(p<0.01). Slower rates were found in human fetuses at
20-21 and 37-38 weeks of gestation, respectively, by 2.1
and 1.4% compared with the same indicator in the pre-
vious age groups (p<0.01) (fig. 2).

The neurons of the nucleus of the abducens nerve
at 9-10 and 11-12 weeks of age have the same size and
shape (fig. 3). The neuronal area averaged 42.5+2.1 and
65.29+3.26 um?, respectively.

At 14-15 weeks of gestation, the nucleus neurons
were oval and rounded, almost identical in size, with an
average neuronal area of 82.7+4.1 um?.

The mean values of the area of neurons at 17-18
weeks of intrauterine development were 112.915.6
um?, and at 20-21 weeks, 117.0+5.8 um?>.

The area of neurons at 22-23, 25-26 and 28-29
weeks of gestation averaged 138.1+6.9, 215.4+10.8 and
259.81+£12.99 um?, respectively.

At 31-32 and 34-35 weeks of gestation, the neurons
were almost identical in size and had an elongated, club-
shaped shape (see fig. 3). The average area of neurons
was 298.34+14.92 and 302.4+15.1 um?, respectively.

The nucleus neurons at 37-38 weeks of gestation are
not fully differentiated into mature neurons, differing in
size and shape, while at 39-40 weeks of gestation, they
are round or oval in shape. The average area of neurons
was 325.9+16.3 and 345.1+£17.2 um?, respectively.

In human fetuses, from 9-10 weeks to 39-40 weeks
of intrauterine development, the area of neurons of
the nucleus of the abducens nerve increased 8.1 times
(p<0.001). In human fetuses at 11-12 and 25-26 weeks
of gestation, the area of neurons of the nucleus of the
abducens nerve increased by 53.6 and 56%, respec-
tively, compared with the same indicator in the previous
age groups (p<0.01). A slight increase in the area of neu-
rons of the nucleus of the abducens nerve was observed
in human fetuses at 34-35 weeks of gestation — by 1.4%
compared to the same indicators in the previous age
groups (p<0.05) (fig. 4).

According to Yamaguchi K. & Honma K. (2012) and
Maish W. N. & Berry E. C. (2020), the contours of the
nucleus of the abducens nerve could be identified at
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The neurons of the nuclei had
different shapes and sizes, the
larger neurons were located in
the centre of the nucleus, and
Nissl’s substance was detected
at 20-21 weeks [5, 6]. In our
study, in human fetuses at 20-21
weeks of gestation, the nucleus
of the abducens nerve has no
clear boundary and an elongated
shape. Most of the neurons of

Figure 4 — Bar chart of changes in the area of neurons in the nucleus of the abducens nerve in
human fetuses of different gestational ages.

the nucleus of the abducens
nerve are not formed. The nuclei
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of the cell with a large round nucleus, in which a dense
basophilic nucleus and homogeneous eosinophilic
cytoplasm were determined.

Padmini M. P. & Rao B.N. (2019), in their study,
indicated that the nucleus of the abducens nerve was
identified in the tegmentum of the pons at 18 weeks
of gestation [10]. According to our study, the contours
of the nucleus could be identified at 14-15 weeks of
gestation, neurons at the stage of differentiation into
mature ones, almost identical in size and shape.

In their work, Bianchi R., Rodella L., RezzaniR. & Gioia
M. (1996) demonstrated that the neuronal bodies of the
nucleus of the abducens nerve were small, medium and
large in size and polygonal, oval or round [11], which
coincides with our studies.

Conclusions.

The area of the nucleus of the abducens nerve in
human fetuses from 9-10 to 39-40 weeks of intrauterine
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development became 2.9 times larger. The fastest rate
of increase in the area of the nucleus of the abducens
nerve was found in human fetuses at 11-12 weeks of
intrauterine development. Slower rates of increase in
the area of the nucleus of the abducens nerve were
found in human fetuses at 20-21 and 37-38 weeks. The
area of neurons of the nucleus of the abducens nerve
in human fetuses from 9-10 to 39-40 weeks became
8.1 times larger. The fastest rates of increase in the
area of neurons of the nucleus of the abducens nerve
were found in human fetuses of 11-12 and 25-26 weeks.
Slower rates of increase in the area of neurons of the
abducens nerve’s nucleus were found in fetuses of
34-35 weeks of gestation.

Prospects for further research.

Establishing the patterns of expression of
immunohistochemical markers in the prenatal period of
human ontogeny is planned for the future.

JlonamkiHa O. I1., Tuxonas B. O., LLKonbHiKoe B. C., 3aneecokuii /1. /1., lanyHko I. M.

MOP®ONOrYHI OCOBJ/IUBOCTI PO3BUTKY AAPA BIABIAHOIO HEPBA Y N104I1B
NIOAUHU PISHOTO FECTALIMHOTO BIKY

BiHHMLbKKUIA HaLiOHaNbHUIA MeauYHMiA yHiBepcuTeT im. M.I. Muporosa (m. BiHHMLA, YKpaiHa)
lopatkinaksyusha@gmail.com

Micm a00uUHU AK YacmuHa cmosbypd MO3KY, € B8AMAUBUM PEMPAHCAAMOPOM CEeHCOPHOI ma MomopHOT
iHpopmauii 8i0 KiHYes8o20 Mo3Ky 00 M0O304YKa. Ha 3a0Hili nosepxHi Mocma 6 OinAaHYi NOKpieni micmamoscs 8axusi
sezemamusHi cmpykmypu, a makox a0pa V-VIII nap yepenHux Hepesis. BpooxeHa 8iocymHicme abo 2inomnnasis
A0pa 8i08I0HO20 Heps8a Moxce criocmepizamucs npPuU 0esKux PiOKICHUX 30X80PHOBAHHSAX, MAKUX K cuHOpom Mebiyca
ma fyeliHa. bazamo docnidiceHb Ha yumoapximekmypHy opaaHizayito s0ep 8id8idHo20 Hepaa bys10 NposedeHo Ha
meapuHax ma Ha 0opocaux A0dsx. 3a 0ornomozoro mopgomempii byau oyiHeHi po3mipu 90pa 8i08iOHO20 Hepsaa,
8U3Ha4YeHi 3miHU (io2o cmpykmypu y na00ie ntoduHu 8id 9-10 6o 39-40 muxcHie 8HymMpPiuH6LOYyMpPobOHO20 PO3BUMKY.
Mnaowa a0pa 8idsidHO20 Hepea y NMa00i8 MAUHU 3 9-10 muxcHA 00 39-40 MUMHA BHYMPIiUWHbOYyMPOOHO20 PO38UMKY
cmana binbworo 8 2,9 pasu. Haliweudwuli memn 36inbweHHs naow,i A0pa 8i08i0H020 Hep8a 8CMAHOB/EHO y N100i8
A100UHU 8 11-12 muxHi8 BHymMpiWHb0ympobHo20 po3sumky. [1oginbHi memnu 36inbweHHs naow,i A0pa 8i08i0Ho20
Hepsa 8cmaHo8seHi y naodie aduHu 8 20-21 ma 37-38 muxHie 2ecmayii. Maowa HelipoHie A0pa 8id8idHO20
Hepea y na00ie Mo0uHU 3 9-10 muxcHA 00 39-40 muxcHA 8HyMpPIiuWHL0yMpobHo20 pPo38UMKy cmana binbwor y 8,1
pasu. Haliweudwi memnu 36inbweHHA riaowi HelipoHie A0pa 8i08idHO20 Hepsa susAesneHi y naodie AduHu 11-12
ma 25-26 muxcHie 2ecmauyii. losinbHi memnu 36inbuweHHA naowi HelipoHie A0pa 8i08i0HO20 HeP8a 8CMAHOB/EHI Y
nnodis ntoouHu 34-35 muxcHie eecmauii.

Knro4oei cnosa: naodu nduHu, 8BHympiwHeoympobHuli po38umok, micm, A0pa mocma, gidsioHull Heps.

38’A30K nyb6aikauii 3 n1aHOBMMM HAyKOBO-4OCNIA-
HUMM poboTamu.

PoboTa BMKOHaHa B pamkax HAP kadeapu aHaTomil
NOAMHN BiHHULUbBKOIO HaLiOHaNbHOTO MeAMYHOro YHi-
BepcuTeTy imeHi M. |. Mnporosa «BcTaHOBNEHHA 3aKo-
HOMIpHOCTEN opraHo- Ta rictoreHesy i Tonorpadii BHy-
TPILHIX OpraHiB rpyAHoi, YepeBHOI MOPOXKHMH, @ TAKOX
CTPYKTYP LLEHTPaNbHOI HEPBOBOiI CUCTEMWU MNAOAIB /tO-
OVHU (MaKpOoCKonMiyHe, TicToNorivyHe, iMyHoricToXimivyHe
pocnigxeHHs), Ne aepkaBHoi peecTpauii0118U001043.

Bcryn.

MicT ntoanMHM AK YacTUHa cToBOYypa MO3KY, € Bax-
IMBUM PETPAHCAATOPOM CEHCOPHOI Ta MOTOPHOI iH-
dopmalii Bif KiHLEBOro Mo3Ky 40 Mo304Ka. Kpim Toro,
MICT BiZlirpa€e BaXNMBY PoO/b Yy Perynauii AUXaHHA, CHY,
KOBTaHHA, pyxiB O4HMX A6AYK, CNyXy, NOCTAaBU Ta CBigo-
MOCTi. AHaTOMIYHO MICT MOXHa PO34i/IUTU Ha NMOKPUB,
NOKPiBAtO Ta OCHOBY. [TOKPMB MOCTa YTBOPIOE BEPXHIO
CTiHKY 4-r0 WAyHOUKa. [oKpiBNA MOCTa TAaKOXK PO3TaLLO-

BaHe Ha 3aHili NoBEpPXHi MOCTa i MiCTUTb BaK/NBi Bere-
TaTUBHI CTPYKTYPK, a Takox agpa V-VIII nap yepenHux
HepsiB [1]. Y nnogis ntogmHM a4pa MocTa yTBOPHOKOTHCA
3 MOTOKY K/TUH, LLLO MirpytoTb 3 POMBIYHOT rybm mix 8 i
20 TUKHAMMW BHYTPILLHbOYTPOBHOIO PO3BUTKY.
BiagsigHWi Heps (VI napa YepenHux HepBiB) iHHep-
BYE NlaTepasibHUIM NPAMUIA M'A3 OKa | KOHTPOJTHOE ropum-
30HTa/IbHI pyxn o4Horo A6syKa. 3aBASKM OCTAHHIM a0-
CATHEHHAM B MeAMULUMHI paHHi pyXxu o4HMMU A6ayKamu
MOMKHa Bi3yanidysaTu 3a gonomorot Y3/, a nepwi no-
Bi/IbHi 3MiHW NONOMEHHA 04HUX ABNYK MOXHa NobaunTm
npubansHo Ha 14-16 TMxkKHI [2]. BpoaskeHa BiacyTHiCcTb
abo rinonnasis agpa BiABiAHOrO HepBa MOXKe cnocre-
piraTvca npu Aeskux pigKiCHUX 3aXBOPHOBAHHAX, TaKMX
AK cuHapom Mebiyca Tta [yeiHa. CuHgpom Mebiyca
— Ue PiaKICHMIA HEeBPOJOriYHWIA po3nag, WO BK/OYAE
cnabkictb abo mapaniy KifibKox YepenHux HepBiB, Han-
yacrTiwe BiagBiAHOro Ta Anuesoro. MNnonnasis abo atpo-
dbia Aagep yepenHux HepBsiB MoxKe ByTM MOMITHA Ha He-
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PUCYHOK 1 — [OpM30HTaNnbHUIA NepeTUH MOCTa Y NAOAIB N0AUHKU. iApo BiaBiAHOTrO HepBa. A — 9-10 TUXKHIB. 3a6apBNeHHA: reMaTOKCUAIH-
€03uH. 36inbweHHs: x40. b — 11-12 TukHiB. 3abapBaeHHA: reMaTOKCU/iH-e03UH. 36inblueHHA: x40.

Mposisyanisauii, i 6inblicTb BUNAAKIB, AK BUABNAETLCA,
NoB’A3aHO 3 BHYTPILUHbOYTPOOHUM YpPaKEHHAM CyauH
ctoBbypa Mo3Ky. CuHApom [yeilHa — Le BPOAMKEHUN
po3naz pyxiB O4HUMM A6yKaMK, WO XapaKTEPUIYETLCA
obmerKeHHsM abo BiACYTHICTIO BiABeAEHHSAM OYHUMM
abnykamu [3, 4]. Ana Toro wob BUABUTU BiAXUNEHHA Y
PO3BUTKY AApa BiABIAHOrO HepBa HeObXiAHO JoCAIAUTM
MOoro HoOpmasibHy CTPYKTYpY B pi3Hi Nnepioan npeHaTtaib-
HOTO OHTOTreHesy.

barato pocnig)eHb Ha UMTOAPXITEKTYpHY oOpra-
Hi3auito sgep BiaBigHOro Hepsa 6y/n0 NpoBeAeHO Ha
TBapWHaxX Ta Ha gopocaux atogax [5]. Aapo siasigHoro
HepBa PO3TaLLIOBYETbCA BEHTPA/IbHO Bif AHA YETBEPTOro
LUNYHOYKA B MOKPMBI MOCTa, laTepanbHille Mesia/ibHO-
ro nNo3goBXHbOro nyyka. Yamaguchi, K., & Honma, K.
(2012) B cBOi pobOTi BKasanu, WO 3a4aTKM A4pa Bia-
BifHOro HepBa 3’ABAAOTLCA Ha 4-5 TUXKHI embpioHanb-
HOro PO3BMUTKY [6]. HacTynHi nocnigoBHi cTasii po3BUTKY
A4pa BiABIAHOIO HepBa y NAOAIB N0AMHM Byan BUBYe-
Hi HegocTaTHbO. B HaykoBit poboTti Somani, A. N., &
Adesina, O. 0. (2022) BKa3aHO, W0 BXe Ha 20 TUKHi BHY-
TPILWHbOYTPOBHOIO PO3BUTKY MOKHA iAeHTUIKYBATU AK
Macy KNiTUH A4p0 BiABIAHOrO HepBa, AKe PO3TalloBaHe
NaTtepanbHilwe auuesoro ropbKka Ta meaianbHille BecTu-
bynapHUX agep NPUCIHKOBO-3aBUTKOBOrO HepBa. Aapo
36iNbLUYETLCSA WBUALLIE A0 KiHUA BHYTPILWHbOYTPOOHOrO
po3BUTKY MixK 20 i 43 TUXKHAMM [7].

MerTa gocnigKeHHs.

3a 4ONOMOro MaKpPOMETPUYHUX NapaMeTpiB BCTa-
HOBWTK PO3MipM Ta MJOLWy A4pa BiABIAHOrO HepBa Ta

BM3HAYUTU Or0 3MiHW Ta CTPYKTYPY Y NNOAIB NHOANHM B
TepmiHi Big 9-10 ao 39-40 TUNKHIB BHYTPILLHbOYTPOBHO-
ro PO3BUTKY.

O6’eKT i meTOAMU AOCNIAMKEHHA.

AHaTOMO-TiCTONOrIYHE [OCAIAKEHHA NPOBOAM/IOCH
Ha 146 nnopax noguHum y Biui Big 9-10 go 39-40 TuK-
HiB BHYTPILUHbOYTPOOHOro PO3BUTKY, AKI Byan oTpumaHi
BHAC/iZOK abopTiB Ta BUKUAHIB, Ni3HiIX abopTiB 3a me-
OWYHUMM MOKa3HUKaMM Ta MEpPTBOHAPOAKEHMX, AKi
3arMHyAN Bif, PiSHUX NPUYKH, AKI He Byan nos’AsaHi i3
3aXBOPHOBAHHAMM FOJIOBHOMO Ta CMIMHHOTO MO3KY 3 NO-
NloroBux 6yauHKiB M. BiHHMUI Ta BiHHMUbKOro naTtonoro-
aHaTomiuHoro 6topo. BoHu bynu nogineHi Ha 12 BiKoBUX
rpyn: 9-10, 11-12, 14-15, 17-18, 20-21, 22-23, 25-26, 28-
29, 31-32, 34-35, 37-38 Ta 39-40 TUKHIiB recTauii.

Macy mocTa BM3Ha4yanu 3a AOMNOMOIOK eneKTpo-
HHMX BariB 3 noxmbKkoto Big =0,05 fo =1,0 mr, po3mipu
MOCTa BMMIipOBaaM wWTaHreHumpkrynem LWL-125 [8].
Bu3Hayanu BMCOTY, WMPUHY Ta TOBLMHY mocTa. [pe-
napatv mocta dikcyBann HenTpanabHUM 10% po3umHOM
dopmaniny. MpoBoanAN rOPU3OHTAbHI 3pi3n MOCTa Ha
piBHi cepeamH OCHOBHOT 6OPO3HU TOBLLMHOW 8-9 MKM,
3anmBanu B napadiH. [oToBi 3pi3n 3abapeatoBann rema-
TOKCW/iH-€03MHOM Ta TONYiAMHOBUM CUHIM 32 moaunbi-
Kaujieto Hiccna. MikpockoniyHe gocnigeHHA npoBogu-
1M 3 BUKOPUCTaHHAM MiKpockona Euromex iScope series
3 Kamepoto Euromex Microscope B.V. DC. 1359 F 100,
BMKOPWUCTOBYOUM HACTynHi 36inbweHHA: x1, x4, x10,
x40, x100, x400. Ana mopPOMETPUYHOIO AOCNIAKEHHA
3aCTOCOBYBA/IM KOMN'IOTEPHY Tic-

0,4
0,35
0,3

0,25

£ =
= i

(=]
(N

9-10 11-12 14-15 17-18 20-21 22-23 25-26

W Agpo eigeigHoro Hepea

ILnoma siapa BigBigHOro Hepsa (Mm?)

No
0,2 OonpauboBaHi CTAaTUCTUYHI UMb-
) poBi aaHi [9]. [nAa BU3HaYeHHA
HOPMabHOCTI po3noainy B na-
0 KeTi NporpamHoro 3abesneyeHHs
0, «Statistica 6.1» BM3HayanAn no-
” KasHWKKM TecTiB Konmaroposa-

28-29 31-32 34-35 37-38  39-40
TUML  THMG TMML THML THML THML. TMEL THIKL. TR

TomeTpito (Toup View).

Ha nepcoHaabHOMY
Komn'toTepi  3a  AOMNOMOroHo
Microsoft Excel 2016 Ta npo-
rpamHoro 3abe3neyeHHs
«Statistica (niveHsiriHnM

BXXR901E246122FA) 6ynn

6.1»

CmipHosa Ta Wanipo-Yinka Ta Ha
iX ocHoBi 6yayBanu rictorpamu
ONA Bi3yasbHOI OUiHKM po3no-
AOiNny o3HaK. Y KOXHi 3 BMBIpoOK

THH, THH. THH.

PucyHOK 2 — CTOBNYMKOBA Aiarpama 3miHu naoLi Aapa BiABiAHOro HepBa y NN0AIB N0AUHU

pi3HoOro recrauiiiHoro BiKy.

TAKOXX BM3HA4Ya/M CTAHAAPTHe
BiAXWNEHHA Ta AUCNepCito.
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PUCYHOK 3 — [OPM30HTaNbHUIA NePETUH MOCTa Y N/IOAIB NI0AUHU. AApPo BiaBiaHOro Hepsa. A — HeilipoHu B 9-10 TUKHIB. 3a6apBneHHs:
remaToKcuniH-eo3uH. 36inbweHHn: x100. b — HelipoHu B 31-32 TUKHiB. 3a6apBaeHHA: reMaToOKCUANiIH-e03UH. 36inbeHH:A: x400.

[aHe pocnigreHHs 6yno BMKOHaHe 3rigHo BucHo-
BKY KOMiICIii 3 N1TaHb 6iomeanuHOi eTUKKN BiHHMLUbKOro
HaWiOHaNbHOTrO MeAMYHOro yHiBepcuteTy imeHi M. .
Muporosa (BuTar 3 npoTokoy 3acigaHHA KomiTtety bio-
eTnkm BHMY imeHi M. |. Mnuporosa Ne 10 Big 23.11.2017
p.), 3 4OTPMMAHHAM OCHOBHMX NosnoxKeHb GCP (1996)
Ta KOHBEHLii Npo 3axucT npas Ta rigHOCTI NKOAUHU Y
3B’A3KY i3 3aCTOCYBaHHAM foCArHeHb Bionorii Ta megu-
LMHK (1996). MaTepianu AOCNIAKEHHA He 3anepedyioTb
OCHOBHUM bioeTUYHMM Hopmam lesbCiHCbKOT Aeknapa-
LT NP0 eTUYHI NPUHLMNN NPOBELAEHHA HAaYKOBO-MeanY-
HUX OOCANIAXeHb 3@ y4acTo Il0AUMHU NpuitHATOI 59-0t0
leHepanbHO acambneeto BcecBiTHbOT MeANYHOT acoLi-
auii y 2008 poui.

Pe3ynbTatu AocnigKeHHA Ta ix 06roBopeHHs.

Aapo BigBigHOro HepBa y NNOAIB NOAUHM B TEPMIHI
rectauii 9-10 Ta 11-12 TMXKHiB NpeacTaBAeHe KyAACTMMMU
LUTOXPOMHUMM Helipobiactamu, aki micTATb 6azodinb-
Hi Agpa 3 agepuamun. A4po oBasibHOI dopmu, 6e3 YiTKoi
mexi (puc. 1). CepeaHi 3HaYeHHA NaoLL AApa CTaHOBK-
nn 0,110+0,005 mm? Ta 0,157+0,008 mm? BianosigHo.

Y nnoais ntoamHu 14-15 TUKHIB BHYTPILIHBOYTPOO-
HOroO PO3BUTKY AAPO BiABIAHOrO HEPBA MAE OKPYINY BU-
[oBxeHy dopmy, 6e3 UiTkux mex. CepefHE 3HAYEHHA
naoui agpa ctaHosuTb 0,183+0,009 mm?2.

Algpo BiagigHOro Hepsa y naoais ntoanHu 17-18 ta
20-21 TUKHIB BHYTPiLWHBbOYTPOBHOrO PO3BUTKY BUAO-
BXKeHe, 6e3 4iTKoi MexKi, HeMpOoHW sapa OfHAKOBI 3a
po3mipamu, Kynsactoi abo okpyrioi ¢opmu. CepeaHi
3HaueHHn naoli agpa 0,191+0,009 mm? Ta 0,195+0,010

Y nnogis ntoanHu 37-38 ta 39-40 TUKHIB BHYTpILL-
HbOYTPOOHOTO PO3BMTKY AAPO BiABIAHOrO HepBa Mae
YiTKi 30BHILLHI MeXi, HenpasuAbHOI OBaNbHOI popmu,
cepegHA naowa agpa craHosuna 0,291+0,014 Ta
0,325+0,016 mm?,

3 9-10 po 39-40 TUKHA BHYTPIWHbOYTPOOHOIO Po3-
BUTKY MJioWa A4pa BiABIAHOrO HepBa cTana binbliow
B 2,9 pa3u (p<0,001). 3HayHe 36inblIEHHA NOLWi A4pa
BiABIAHOrO HepBa BM3HA4YaNoCA y NNOAIB NOAUHU B
TepMmiHi rectauii 11-12 TukHIB Ha 42,7% nNOpPIBHAHO
3 a@HaNOrYHMM MOKa3HUKOM B TepMiHi 9-10 TuXKHiB
(p<0,01). MNoBinbHi TeMnu BCTaHOB/EHI Y N0AiIB NtOAN-
HU B TepMiHi rectauii 20-21 ta 37-38 TUKHIB BiANOBIAHO
Ha 2,1 1a 1,4% B NOPiBHAHHI 3 aHANOTYHMM MOKA3HUKOM
B nonepegHix sikoBux rpynax (p<0,01) (puc. 2).

HelipoHn saapa BigBiaHoro Hepea B TepmiHi 9-10 Ta
11-12 TvKHiB MatoTb 04HaKoBI po3mipu Ta bopmy (puc.
3), nnowa HelpoHiB B cepeAHbOMY CTaHoBMAa 42,5+2,1
Ta 65,29+3,26 MKm? BianosigHo.

HelipoHn agpa B TepmiHi rectauii 14-15 TUKHIB
0Ba/bHOI Ta OKPYr10i GopMM, MaliXKe OAHAKOBI 3a PO3-
MipaMu, NaolLa HEWPOHIB B cepegHbOMy CTAHOBMANA
82,7+4,1 MKM?.

CepefHi 3HauYeHHA naow,i HelpoHis B 17-18 TUXKHIB
BHYTPiLWHbOYTPOOHOIO PO3BUTKY CTaHoBMAM 112,915,6
MKM?, B 20-21 TMxKHiB — 117,0+5,8 MKm?,

Mnow,i HelpoHiB B TepMiHi rectauii 22-23, 25-26
Ta 28-29 TUXKHIiB B cepeaHbomy cTaHoBman 138,116,9,
215,4+10,8 Ta 259,81+12,99 mKm? BianosigHo.

MM? BignosigHo.

MexKi agpa BiaBiAHOro HepBsa
y NN0A4iB NOANHU B TEPMIHI recTa-
Uii 22-23, 25-26 Ta 28-29 TUXKHIB
HEeYiTKi, A4P0 MA€E HenpaBUIbHY

Il1oma HelipoHiB siApa BiABiAHOTO HEpBa

(MKm?)

oBasnbHy Gopmy, AesKi HelipoHn | 400
Anpa Wwe He nosHicTio audepeH- | 350

uinoBaHi y 3pini, 3pini HeWpo- | 350

HW MaKTb BiAPOCTKK. [laowa 65

A4pa B cepegHbOMy CTaHOBMAA

0,204+0,010, 0,217+0,010 7a | 200

0,232+0,011 mm? BignosigHo. 150
Y nnofis NOAMHW B TEPMIHI | 109

rectauii 31-32 Ta 34-35 TUXKHIB
AAPO BiABIAHOrO HEPBA MAE YiTKi
30BHiLLHI KOHTYpW, 0BaNbHOI abo 0 -
oKkpyrnoi dopmu. CepegHi 3Ha-
YeHHA nJowWi AApa CTaHOBWAM

50 ———

9-10 11-12 14-15 17-18 20-21 22-23 25-26 28-29 31-32 34-35 37-38 39-40
THH.  THX. THH.

THH.  THH.  THX. THX. THH. TWH. THH. THH. THH.

0,25+0,01 Ta 0,287+0,011 mm?
BiANOBiAHO.

PucyHoK 4 — CToBNYMKOBA giarpama 3miHU N/oLyi HepoHiB AApa BiABIAHOro HepBa y nioAis

NOAMHU Pi3HOTO recTauiiiHoro BiKy.
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B TepmiHni rectauii 31-32 Ta 34-35 TUXKHIB HENPOHMU
MaliKe OAHAKOBI 3a pPO3MipaMu, MalTb BULOBMKEHY,
bynasonogibHy ¢opmy (ame. puc. 3). CepeaHsa naolla
HenpoHiB ctaHoBUNa 298,34+14,92 Ta 302,4+15,1 MmKm?
BignNoOBIAHO.

HelipoHu sapa B TepmiHi rectau,ii 37-38 TUKHI He no-
BHiCTIO gudepeHLinoBaHi y 3pini, pisHi 3a po3mipamu Ta
dopmoto, Togi AK B TepmiHi 39-40 TUKHIB OKpyrnoi abo
oBanbHoi popmu. CepeaHs NoLLa HEMPOHIB CTaHOBUAA
325,9+16,3 Ta 345,1+17,2 mkMm? BignosigHo.

Y nnoais ntognHn 3 9-10 TvkHA A0 39-40 TUXKHA
BHYTPILUHbOYTPOOHOrO PO3BMTKY NJIOLWA HEMPOHIB AApa
BigBigHOro HepBa 36inbwwunaca y 8,1 pasm (p<0,001). Y
nnoais NtOAMHN B TepMiHi rectauii 11-12 ta 25-26 Tmx-
HiB NJOW,@ HENPOHIB AApa BiaBigHOro Hepsa 36inbLK-
naca Ha 53,6 ta 56% BiANoBiAHO B NOPIBHAHHI 3 aHa-
NOTiYHMM MOKa3HMKOM Yy nonepefHix BiKOBMX rpynax
(p<0,01). HesHauHe 36inblUEHHS NOLL HEMPOHIB AApa
BiABIAHOroO HepBa CMOCTEPIraETbCA Y NOAIB OAUHN B
TepmiHi 34-35 TUXKHIB rectauii — Ha 1,4% nopiBHAHO 3
AHANOTYHUMM NOKA3HMKaMM Y MOMNepeaHiX BIKOBUX rpy-
nax (p<0,05) (puc. 4).

3a gaHumum Yamaguchi K. & Honma K. (2012) Ta
Maish W. N. & Berry E. C. (2020) KoHTypu agpa BiaBia-
HOTo HepBa MOXKHa byno iAeHTUdIKyBaTM Ha 20 TUMKHI
BHYTPILUHbOYTPOHHOrO PO3BUTKY. MN1owwa aapa 36inbLy-
€TbCA WBMALE A0 KiHUA recTauii mix 20 i 43 TUXKHAMM.
HelpoHu agpa viTKo Bigpi3HANMCA Big, riaNbHUX KNITUH
3aBAAKM NPO30pUM AfpamM. HelipoHu agep manu pisHy
dopmy Ta po3mipu, 6inbLui 3a poamipamm HelipoHu bynu
pO3TaloBaHi B LLeHTPi A4pa, peyosBuHa Hiccna suasmna-
ca y Tepmini 20-21 TukHiB [5, 6]. Mig Yac Haworo ao-
CNioXEeHHA Yy NNOAIB NIOAMHU B TepMiHi rectauii 20-21
TUXHIB A4PO BiABIAHOrO HEPBA HEMAE YiTKOI MeXi, BU-
[0BXeHoi popmu. binbLicTb HEMPOHIB sApa BiABIAHOMO
HepBa He cHOPMOBaHI, AAPA KNITUHU 3 BENUKUM KPY-

UM ALPOM, B AKOMY BM3HA4yanu WinbHe 6asodinbHe
Anepue Ta roOMoreHHy e03MHO®INbHY LUTONAa3My.

Padmini M. P. & Rao B. N. (2019) B cBoemy gocni-
OKeHi BKasanu, Lo a4po BiaBiAHOro HepBy iaeHTUdIKy-
BaslocA B MOKPMBI MOCTa Ha 18 TuxKHi rectauii [10]. 3ria-
HO HALIOrO AOCNIAMKEHHA KOHTYPWU AApa MOXKHa byno
ineHTMoikyBaTM Ha 14-15 TUMXKHI rectauii, HeMpPOHU Ha
cTagii gudepeHuiaLii B 3pini, malirke ogHaKoBI 3a po3-
Mipamu Ta popmoto.

B cBoilt pobori Bianchi R, Rodella L, Rezzani R. &
Gioia M. (1996) npoaemoHCTpyBanu, WO Tifia HEMPOHIB
Anpa BiABigHOro Hepsa byan mManumm, cepefHimu Ta
BE/IMKMMM 33 PO3MipaMM i MONIrOHAZIbHUMMU, OBaIbHU-
MK abo Kpyrnmmm 3a popmoto [11], wo 36iraeTbes i 3 Ha-
LWMMUN JOCAIAKEHHAMM.

BucHoBKM.

Mnowa agpa BiABIAHOro HepBa y NAOAIB NOAUHM 3
9-10 po 39-40 TUMKHA BHYTPILWHbOYTPOOHOro PO3BUTKY
cTana b6inbwoto B 2,9 pasu. Hanweumawmnii Temn 36inb-
LWEeHHA MNJOLWi AApa BiABIAHONO HepBa BCTAHOB/EHO Yy
naoAis noguHu B 11-12 TUXKHIB BHYTPILLHbOYTPO6GHOIO
pO3BUTKY. MNOBiNbHI TeMNK 36iNbLLIEHHS NAOLW,i A4pa Bia-
Bi4HOro HepBa BCTAaHOBAEHI y naoaiB ntoanHn B 20-21 1a
37-38 TukHiB. MNnolua HelipoHiB AApa BiABiAHOrO HepBa
y nnogis ntoanHn 3 9-10 go 39-40 TmKHA cTana B 8,1
pa3 Ginbwoto. Hanweunawi temnu 36inblEHHA NAOLLI
HelpoHiB AApa BiABIAHOrO HepBa BUABMEHI y Naofis
noanHn 11-12 1a 25-26 TukHiB. MoBinbHi Temnu 36inb-
LWeHHA MJowW,i HEMPOHIB AApa BiABIAHOrO HepBa BCTa-
HOB/EHI y nnogis NtoanHu 34-35 TUKHIB recTalil.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

B nepcnekTuBi y NoganblwloMy MIQHYETbCA BCTAHO-
BUTU 3aKOHOMIPHOCTI eKcnpecii iMyHHO-TiCTOXiMiYHNX
MapKepiB B NpeHaTa/IbHOMY Mepioai OHToreHesy ntoau-
HU.
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MOP®OJ10r4HI OCOB/IMBOCTI PO3BUTKY AAPA BIABIAHOIO HEPBA Y NnoAlB IOANHU PI3HOIO FECTA-

LLINHOTO BIKY

JNonartkiHa 0. ., Tuxonas B. 0., LLUKonbHikoB B. C., 3anescbKuii /1. J1., FanyHko M.

Pe3tome. MicT NtoaMHMN € YacTMHO CTOBOYpPa MO3KY, AKWI Nepesae YyTIMBY Ta MOTOPHY iHpopmaLito Big, KiHLe-
BOro MO3KY A0 MO304Ka. B ZinsHuUi NoKpiBai MOCTa Ha 3a4Hi MOBEPXHi 3HAaXOAATLCA BaXK/AMBI BEreTaTUBHI CTPYKTY-
pu, a Takox aapa V-VIII nap yepenHux HepBsiB. BpoaxeHa BiacyTHiCTb abo rinonnasia sapa BiABiAHOro HepBa MoKe
cnocTepiraTucs Npu AeaKknx PifKiCHUX 3aXBOPIOBAHHAX, TaKMX K cMHAPom Mebiyca Ta cuHgpom [yeliHa. CuHapom
Mebiyca — ue piaKicHMIM HEBPOMOTIYHMI PO3/1ag, WO BKAtOYAE cabkicTb abo napasniy BiABigHOroO Ta ANLEBOIO He-
pBiB. CuHApom [lyeiHa — Lie BPOAKEHWUI pO31aj, PyXiB OUHUMM A6YKaMMU, LLLO XapaKTepm3yeTbCA obmeKeHHAM abo
BiZICYTHICTIO BiABeAeHHAM o4HMMM AbnyKamn. barato Aocaig)eHb Ha LMTOAPXITEKTYPHY OopraHisauito aaep Biasia-
HOro HepBa 6y/I0 NpoBeAEHO Ha TBAPUHAX Ta Ha JOPOCAUX NtoaAax. MeTa Lboro A0CNiAXKEHHA MNONATAE B TOMY, W06
33 J,OMNOMOTOI0 MaKPOMETPUYHMX NapaMeTpiB MOCTa BCTAHOBUTM PO3MipM Ta M/IOLLY A4pa BiABiAHOro HepBa Ta BU-
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3HAUYUTM MOro 3MiHM Ta CTPYKTYpPY Y NI0OAIB Nt0AMHM B TepMiHi Big 9-10 g0 39-40 TUKHIB BHYTPILLHbOYTPOOHOIO PO3-
BUTKY. AHAaTOMO-TICTONIOTIYHE AOCNIAXKEHHA NPOBOANNOCL Ha 146 naogax ntoguuu y Bidi Big 9-10 no 39-40 TMKHIB
BHYTPILLHbOYTPOOHOrO PO3BUTKY, AKI ByNn OTpMMaHi BHACNiLOK abopTiB Ta BUKMAHIB, Ni3HiX abopTiB 38 MeanYHUMMU
NMOKa3HWKaMM Ta MePTBOHAPOAMKEHUX, AKi 3arMHYAM Bif, Pi3HUX NPUYMH, AKI He By M NoB’A3aHi i3 3aXBOPIOBaHHSA-
MW TOIOBHOMO Ta CMMHHOIO MO3KY. lowa agpa siasigHoro Hepsa y naoais AtoanHn 3 9-10 go 39-40 TUKHA BHY-
TPiLWHbOYTPOOHOIO PO3BUTKY cTana binbloto B 2,9 pa3un. Halweuawmnii Temn 36inbleHHs NaowWi agpa BigsigHoro
HepBa BCTAHOBJIEHO Y NN0AIB MOANHN B 11-12 TUMKHIB BHYTPILLHbOYTPOOBHOIO Po3BUTKY. MOBINbHI TEMNK 36i/bLUEH-
HA NJOLi AApa BiABIAHOrO HEPBa BCTAHOB/EHI Yy NAoAiIB NtoanHKN B 20-21 Ta 37-38 TMxKHIB. MNnola HeMPOHIB Aapa
BiZBiAHOro HepBa y nnogais AtoanHu 3 9-10 A0 39-40 TUNKHA BHYTPILWIHLOYTPOHHOTO PO3BUTKY cTana binbwoto y 8,1
pa3u. HarwBsumAawwi Temnu 36inblueHHs NAoLL HEMPOHIB AApa BiABiAHOIO HepBa BUABMEHI y Nao4is NtoanHu B 11-12
Ta 25-26 TUKHiIB. MoBiNbHI TeMnu 36iNblUEHHA NIOLLI HEMPOHIB A4Pa BiABIAHOrO HEPBa BCTAHOBJIEHI Y N/IOAIB /to-
OVHU B TepMiHi rectauii 34-35 TUXKHIB.

KnouoBi cnoBa: nnogm N0ANHKU, BHYTPILLHbOYTPOBHMIA PO3BUTOK, MICT, AZlpa MOCTa, HEMPOHM Aep MOCTa, Bia-
BiZLHN HepB.

MORPHOLOGICAL FEATURES OF THE DEVELOPMENT OF THE ABDUCENS NERVE NUCLEUS IN HUMAN FETUSES
OF DIFFERENT GESTATIONAL PERIODS

Lopatkina O. P., Tykholaz V. O., Shkolnikov V. S., Zalevskyi L. L., Galunko G. M.

Abstract. The human pons, as part of the brainstem, is an important structure through which sensory and
motor information pass from the cerebrum to the cerebellum. The tegmentum of pons on its posterior surface
contains important vegetative structures, as well as the nuclei of V-VIII pairs of cranial nerves. Congenital absence
or hypoplasia of the abducens nerve nucleus can be observed in some rare diseases, such as Moebius and Duane
syndrome. Moebius syndrome is a rare neurological disorder involving weakness or paralysis of the abducens and
facial nerves. Duane syndrome is a congenital eyeball movement disorder characterized by limited or absent eyeball
abduction. A lot of studies on the cytoarchitectural organization of the abducens nerve nuclei have been carried out
in animals and in adult humans. The purpose of this study is to determine the size and area of the nucleus of the ab-
ducens nerve using the macrometric parameters of the pons and to determine its changes and structure in human
fetuses from 9-10 to 39-40 weeks of fetal development. Anatomical and histological research was carried out on 146
human fetuses aged from 9-10 to 39-40 weeks of fetal development, which were obtained as a result of abortions
and miscarriages, late abortions according to medical indicators and stillborn that died from various causes that
were not due to associated with pathology of the brain and spinal cord. The area of the abducens nerve nucleus
became 2.9 times larger in human fetuses from the 9-10th week to the 39-40th week of intrauterine development.
The highest rate increasing of the area of the abducens nerve nucleus was established in human fetuses at 11-12
weeks of intrauterine development. Slow rates increasing of the area of the abducens nerve nucleus have been
established in human fetuses at 20-21 and 37-38 weeks. The area of neurons of the abducens nerve nucleus in
human fetuses from 9-10 to 39-40 weeks of intrauterine development became 8.1 times larger. The fastest rate of
increasing in the area of neurons of the abducens nerve nucleus were found in human fetuses at 11-12 and 25-26
weeks. Slow rates of increasing in the area of neurons of the abducens nerve nucleus have been established in
human fetuses at a gestation period of 34-35 weeks.

Key words: human fetus, intrauterine development, pons, pons nuclei, abducens nerve.
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