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VIIK 611.013

Marchuk FD., Haina N.I., Protsak T.V., Hnatkovych S.1.

Differentiation of the Gonads in the Early Prefetal Period of Human Ontogenesis
Higher educational institution of Ukraine “Bukovina State Medical University” (m. Chernivtsi, Ukraine), nata-lenal 999@yandex.ua

Abstract. The peruliarities of the above have being studied by means
of morpholodical methods of gonad differentiation features at the
beginning of prefetal period of human ontogenesis. In prefetuses 14-
15 mm PCL right gonad is elongated-ovaly anlage and situated obliquely
in the abdomen, and left gonad is beanshaped and placed in nearly
vertical position in the abdominal cavity. Length of mesonephros both
right, and left, exceeds the length of the gonad. At this stage the clearly
determined anlage of mesonephric paramesonephric duct are sur-
rounded by a dense layer of mesenchyme. At the same time, the morpho-
logical characteristics of structures gonad are not possible to determine
the continued differentiation of gonad on gender. It should be noted
that mesenchymal bands of different lengths and thicknesses of gonad
prefetus on this age group are connected to the mesonephros.

On the beginning of prefetal period (prefetuses 16,0-21,0 mm PCL)
of development arise certain morphological signs of differentiation of
gonad in a condensing mesenchymal cells, which form on the general
background ovale cell and round groups whichare separated by
partitions which are loosely placed mesenchymal cells whose nuclei
much smaller. Appearance in the stroma of morphological characte-
ristics of the gonad prefetuses 16,0 mm PCL accompanied by suf-
ficiently clear predominance lumen of duct paramesonephric mesoneftic
ducts. Since the beginning of the sexual differentiation of gonad in
prefetuses primary female sex strands forms ovarian straps, which
eventually degenerate. After the degeneration of ovarian straps is formed
secondary sexual bands which are populated by the primary germ cells.

At the same time there is a clearly expressed white coat of the
ovary. Secondary sexual bands are separated rapidly proliferating
mesenchymal cells on apart cell clusters which surround the primordial
germ cells. On this stage of development marked a slight increase in
the size of the gonad and their internal structure is much more
complicated. Studies have shown that only the middle area of sexual
ridge is the source of the ovary. Cranial part of the crest is involved in
the formation suspensory ligament of ovary and caudal — it is trans-
formed into its own ligament of ovary.

This study completes the existing data on embryogenesis and gonad
formation, its topography helps to better elucidate their structural
organization during fetal development, it is important to determine the
morphological peculiarities of some congenital defects. The results
reccived is morphological basis for decisive elaborating of new methods
of prediction, diagnosis and treatment of ovarian and have clinical
orientation. The data can be used in screening laboratories to determine
the degree of fetal development and prenatal diagnosis of deviations
from normal development.

Keywords: gonad, mesonephros, paramesonefric duct, prefetus,
human.

Problem introduction statement and analysis of recent
research. The study of sources of scientific literature has shown
that a number of issues concerning the study of complex
urogenital during prenatal ontogenesis are contradictory [1, 3].
In recent years, much attention is given by researchers of ovarian
folliculogenesis and their histotopohrafy [2, 5]. The literature
provides few data on syntopy gonads and size during the prenatal
period of development [4-6].

The aim of the study. The characteristics of gonad
morphogenesis prefetus at early period of ontogenesis and at the
same time identifying the beginning of their sexual differentiation.

Material and methods

The study was rried out on 19 human prefetuses of 14-21 mm
parietococcygeal length (PCL) on successive consecutive histological
sections of embryos by means of microscopy methods and morphometry
one.

The results

In prefetus of human 14-15 mm PCL the right gonad is elon-
gated-ovally in is shape and obliquely placed in the abdominal
cavity. The length of the right gonad is 720+20 microns thickness —
280420 mm, while the length of mesonephros is 1,3+£0,1 mm,

and thickness — 260+40 microns. Anlage of gonad coupled is
connected by the midlle area of mesonephros by mesenchyma
band length 170£10 mm, width 70+8 microns, and the meso-
nephros is placed laterally to the gonad. By convex of the upper
surface of the right sexual gland adjacent to anlage of liver. Anlage
of the left gonad has smooth beanlike shape and is placed in the
abdominal cavity of the embryo almost vertically. The length of
the left gonad reaches 680 +30 microns thickness — 270 +20
mm length of mesonephros is 1,4+0,1 mm, and its thickness —
240+20 microns. Anlage gonad is connected by mesenchyme
band of length 140+10 microns and a width of 50+6 microns
with the midle area of mesonephros. Anlage mesonephros is
placed parallel to gonad, adjacent to the lower surface of the
gonad. Clearly defined anlages mesonephric and para-
mesonephric ducts, which are surrounded by a dense layer of
mesenchymal cells. Morphological features of structures of
anlage gonad do not allow further differentiation in order to
determine the developmental way of the gonad according to sex.

In prefetus 16-21 mm PCL anlages gonad are of certain
morphological features that indicate at the beginning of sexual
differentiation. In the peripheral and central areas ofthe gonads
appear isolated mesenchymal cells which resemble islands of
round, ovalround, in shape are separated fromeach other by
connective partitions of varying thickness. Anlage of the left
gonad areof elongated length 1,8+0,1 mm and a width of 420£10
microns. To the posterior end of the anlage gonad adjoining
cranial part of mesonephros, most of which is located laterally
relative by to the anlage of gonad. To the medial surface of the
anlage gonad adjoin ing to anlage of the permanent kidney. The
anterior end of the anlage gonad is adjacent to mesentery of the
small intestine. It should be noted that along the lateral edge of
the mesonephros are placed mesonephric duct, which is located
slightly laterally the paramesonephric duct. Lumen of the latter
prevails lumen of mesonephric duct. In the middle and caudal
portions of the gonad are connected by mesenchymal legs with
mesonephros. It is interesting that the lower end of the anlage
gonad mesenchymal stem from his bed that surrounds
mesonephric and paramesonephric ducts. On the other hand the
second leg of the mesenchyme cells which are placed tightly
connects the mesenchymal layer that surrounds mesonephric and
paramesonephric ducts with mesenchymal layer of the anterior
wall of his abdomen of embryo near anlage of pubic bone. The
thickness of the mesenchymol legs ranges from 90 to 120 mm
and length from 120 to 160 microns. Mesenchymal band that
connects the anlage of gonad of mesenchymal sheath of the
paramesonephric ducts in the further development are trans-
formed in its own ligament of ovary, and mesenchymal band
connecting mesenchymal sheath of paramesonephric duct
mesenchyme of the anterior abdominal wall is transformed into
the round ligament of the uterus. So assume that the female gonads
leash into transformed in the above ovarian ligament and uterine
round ligament inappropriate. We believe that true leash female
gonad is the mesenchymal stem, which connects the lower end
of gonad with the mesenchymal sheath paramesonephric duct.
In all studied serial histological sections prefetuss of the human
of early stages of fetal development (16-21 mm PCL) we have
not found a lead of female gonad, which is to the lower end of
the anterior wall of the abdominal cavity of embryo without
contacting it with the mesenchymal sheath paramesonephric duct.
A marked predominance lumen of paramesonephric duct over
on one mesonephric duct in the early stages of fetal development
in different persons has reason to believe that further development
of the gonad will be the female type.

In this age group the prefetuses right gonad has an elongated
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oval shape, obliquely placed in the abdominal cavity. Length
gonad reaches 1,9+0,1 mm, width - 390+10 microns. Parallel
and laterally relative to the gonad is mesonephros. Laterally to
mesonephros are mesonephric and paramesonephric duct. The
middle surface mesonephros is adjacent to permanent the kidney.
The lower end gonad is adjacent to the mesentery of small
intestine. In middle and caudal sections laying gonad is connected
using mesenchymal band with mesonefrosom. The thikness of
the mesenchymal band ranges 84 microns to 118 microns and in
length from 120 microns to 160 microns.

Discussion

The morphological specific characteristics of the structure,
form and position of the gonad in human prefetuses has been
estadiahed. The authors detected a variability of them was
mentioned above. According to different authors the results of
the analysis and research can weigh various factors differently
affect ing the functional and structural changes in the genital
system.

Conclusions

1. The process of differentiation of the gonad of the female
begins in early ontogenesis in the prefetase period (prefetuses of
16-17 mm PCL) appearance in the peripheral area of mesen-
chymal cells in a variety forms islands.

2. Prevalente lumen diameter of the paramesonephric duct
and the duct of lumen of mesonephric are indifferent at the stage
of fetal development is a sign that further development of the
gonads will the female type.

Perspective for further research in this problem

Prondent research on the timing of gonadal sex differentiation
demonstrates the need to further clarify the correlative rela-
tionships of gonad anlage with adjacent organs and structures in
the early period of human ontogenesis.
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Mapuyx @.J1., Taina H.L, [Ipoyax T.B., [hamkosuu C.1.

Judepenuianis roHasx Ha MOYATKY NPeAIIOAOBOIO nepioxy
OHTOTI'eHe3Y JIIIUHI

Pe3ztome. 3a nonoMororo MOpGoIOriTHUX METO/IIB BUBYCHI 0COOIH-
BOCTI aAudepeHianii ToHaX Ha MOYaTKy MPEAIIONOBOTO Mepioay
oHTOreHe3y moaunu. Y npearwioniB 14-15 mm TK]] npaBa ronaga mae
BUJIOBKCHO-OBAIbHY (hOpMy 1 pO3TalIoBaHa KOCO B YEPEBHIH MOPOX-
HUHI, a 151 JTIBOT CTaTEBOI 3aJ1031 XapaKTepHa 3rIakeHHa 600oronioHa
¢dopma 1 Maiixe BepTHKAIbHE PO3TALlyBaHHS B YEPEBHIH MOPOKHUHI.
JlomxuHa Me30Hedpoca sK crpaBa, Tak i 3J1iBa, epeBaKAE HAM JA0B-
KHUHOIO ToHaA. Ha miif cTazii po3BUTKY YiTKO BU3HAYAETHCA 3aKIaIKa
Me30He()PUUHHX 1 ITapaMe30HE(PPUUHHUX HPOTOK, SAKI OTOYECHHI IIiTb-
HUM IIapOM Me3eHXiMHU. B 1o ke yac, 3a MopdooriyHUMH O3HAKaMH
CTPYKTYp CTAaTeBUX 3103 HEMae MOMKIMBOCTI BU3HAUUTH IIPOLEC T10-
nanbiiol audepeHiamii roHa 3a cTareBo npuHanexHicTo. Cig
3a3HAYMTH, 10 ME3CHXIMHUMH HDKKAMH Pi3HOI JOBKHHU 1 TOBIIMHU
TOHAAW Yy MPENIUIONIB IaHOi BIKOBOI Ipynu 3’€JHYIOThCA 3 ME30-
Hedpocom.

Ha nouatky nepearuionosoro nepiony (nepemioau 16,0-21,0 mm
TK/l) po3BUTKY BHHHUKAIOTH II€BHI MOp(OJIOriuHi 03HAKU AupepeH-
mianii roHa1 y BADISI KOHACH ALl KIITHH ME3SHXIMH, SIK1 yTBOPIOIOTh
Ha 3aragbHOMY (POHI CTPOMHU TOHAA OKPYIVI KIITHHHI TPYIH, po3Me-
JKOBaHI MEPETrOpoIKaMH ITyXKO PO3MIIIEHUX KIITHH ME3CHXIMH, 1pa
SKUX 3HAYHO MEHIINX po3MipiB. [1osiBa MopdoIoriyHUX 03HAK y CTPOMi
roHaz nepearuioAis 16,0 mm TK/] cynpoBomkyeThest JOCTaTHBO YiITKUM
IIepEBHKAHHAM IIPOCBITY apaMe30HEPPUIHHUX IPOTOK HaJ IIPOCBITOM
Me30He()pUUHUX MPOTOK. I3 moyarkoM crareBoi audepeHwianii ronax
y HepeIUIoniB KIHOYOI cTaTi HepBUHHI CTaTeBl TSKI YTBOPIOIOTH s€4-
HUKOBY CITKY, 5IKa 3 yacoM Jerenepye. Ilicisa nerenepartii sie4HHIKOBOT
CITKM (hOPMYIOTHCSI BTOPUHHI CTaTeBI TSIKI, SIKI 3aCEISIFOTHCS TIEPBUH-
HUMH 3apOJKOBIUMH KITITHHAMHI. OIHOYACHO 3’ SIBIETHCS HEUITKO BUpa-
KeHa OUTKoBa 00OJIOHKA sieUHMKA. BTOPUHHI CTareBi TSKI PO3MERkO-
BYIOTBCS IHTGHCHBHO NPOi(hepytourMy Me3eHXIMHIMH KITITHHAMHI Ha
OKpeMi KIIITHHHI KJIACTEPH, K1 OTOUYIOTh IEPBUHHI 3apOIKOBI KIITHHH.
Ha wiii crazii po3BUTKY BiI3HAUa€THCsl HE3HAYHE 30UTBIIICHHS PO3MIpIB
TOHaJ, a iX BHYTpILIHS OyJJ0Ba 3HAYHO YCKIQAHIOETHCA. JoCIiKeHHS
TMOKA3aJIH, 1110 TUIbKK CEPEIHS AULTHKA CTaTeBOTO IPeOSHsI € JHKEPEIOM
PO3BUTKY sieuHuKa. KpaHianbHUi Bigainl crareBoro rpedens Oepe
y4acThb y (opMyBaHHI MBIy BaJIbHOI 3B’ A3KH SIEYHUKA, a KayTaTbHUH —
TpaHC(HOPMYETHCS y BIACHY 3B 3Ky SIEYHHKA.

BukoHaHe MOCHIIKEHHS JOMOBHIOE iCHYIOUI BIIOMOCTI MpO
eMOpioreHe3 i CTaHOBJIEHHS Tomorpadii roHaj, MOBHIIE BUCBITIIOE
X CTPYKTYpHY OpraHi3aliio B Iepiof BHYTPIIIHEOYTPOOHOTO PO3BUTKY,
1110 BaXKJIMBO JUTA 3’ ACYBaHHS MOP(OIOrTYHIX ITEPETyMOB BHHUKHEHHS
JIeAKUX NPUPOIKEHUX BaJ. Pesymbraty, siki omeprkaHi € Mopdomnoria-
HOIO OCHOBOIO 111 pO3pOOKH HOBHUX METOAIB IPOrHO3yBaHH, JliarHOC-
TUKH Ta JIKyBaHHSA 3aXBOPIOBaHb SEYHUKIB 1 MalOTh KIIHIYHE CHps-
MyBaHH:. Onep)kaHi AaHi MOXYTh OyTH BHUKOPHCTaHi B JIaOOpaTopiix
CKPUHIHTY IS 3’ACyBaHys CTyNEHs PO3BUTKY IJIOAA, @ TaKOXK
IIPeHATAIBHOI AIarHOCTUKY BIIXWICHb Bil HOPMAIBHOTO iX PO3BUTKY.

Kniouogi cnosa: zonaoa, mezonegpoc, napamezoneppuuna npo-
moka, npeonnio, 1100unda.
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