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DEVELOPMENT OF PARAMESONEPHRIC DUCTS AND THEIR DERIVATIVES AT THE END
OF EMBRYONIC PERIOD OF HUMAN ONTOGENESIS

Abstract: The process of formation of paramesonephric ducts at the end of embryonic period of human
ontogenesis is closely associated with the development of sexual glands, mid-kidney (archinephron or

mesonephros) and hind-kidney (metanephros).

Key words: paramesonephric ducts, development, embryo, human.

Introduction. Investigation of the derivatives
of the paramesonephric ducts is not sufficient,
although they are of great theoretical and
practical value. They are especially important for
learning the development and formation of
topography of the uterine tubes, uterus and
vagina [1-8].

Objective: to find out further development of
mesonephric and paramesonephric duts at the
end of embryonic period of human ontogenesis.

Materials and methods. The study was
conducted on 9 human embryos. Morphological
and histological methods were used.

Results. An intensive growth of mid-kidneys is
observed in embryos of 9,0-10,0 mm PCL
accompanied by an increasing number of
mesonephric bodies. An intensive growth of the
sexual gland germs occurs. Cranial portions of the
mesonephroses (archinephrons) are located
dorsally and lateraly from the lung germs.
Mesonephric ducts are located on the lateral
surfaces of the mid-kidneys, their lumen
increases. Lateral longitudinal fissures become
more visible. Medial longitudinal fissures are
formed in this period. Not deep fissure appears
between the sexual glands and mesonephric part
of the sexual crest in embryos 9,5 mm PCL.

In embryos 10,0-11,0 mm PCL the borders of
the longitudinal fissures come closer, and due to
this fact paramesonephric ducts (Muller ducts) are
formed. They look like tubes located in the
parenchyma of the mid-kidney (mesonephros).
Appearance of germs of the paramesonephric
ducts activates the growth of gonad germs.
Mesenchymal taeniae extend between the upper
poles of the mid-kidneys and pleuroperitoneal
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folds - diaphragmatic ligaments of
mesonephroses. Cranial portions of
paramesonephric ducts are located posteriorly
and laterally, their external diameter ranges from
20,0 to 22,0 mem. A characteristic feature of
embryos 11,0 mm PCL is the onset of reduction of
the mid-kidneys occurring in the cranial-caudal
direction. It plays a crucial role in the formation of
future male or female sex. This stage of human
embryogenesis can be considered as one of the
critical periods in development.

Mesonephros inflection is seen in embryos
11,5-12,0 mm PCL which is connected with
occurrence of natural inflection of the embryo.
Gonad germs are located on the anterior-medial
surface of the mid-kidneys in the form of
longitudinal crests. Densely spaced mesenchymal
cells of the gonads transform into mesenchymal
taeniae. The length of gonads is 1,2+0,1mm, the
thickness — 220+10 mcm. Lateral and medial
fissures become deeper. Coelomic epithelium
transforms into the external layer of the mid-
kidneys, mesonephric and paramesonephric
ducts.

In embryos 12,0 mm PCL the germs of
paramesonephric ducts have inconsiderable
lumen. The length of paramesonephric ducts is
660+10 mcm, their lumen is 4£0,2 mcm. Intensive
formation of paramesonephric ducts is indicative
of one of the critical periods in the development
of embryos 11,5-12,0 mm PCL. Caudal-
mesenchymal taeniae pass from the caudal
portions of the gonads and mid-kidneys. Hind-
kidneys (metanephroses) are dislocated upwards
coming closer to the inferior poles of the mid-
kidneys. The umbilical arteries are located
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laterally from the hind-kidneys. Upper borders of
the left sexual gland are located on the level of X
thoracic rib, and the superior pole of the right
sexual gland — on the level of the inferior border
of the same vertebra. The inferior extremities of
the sexual glands correspond to the level of Il
lumbar vertebra, and the inferior extremity of the
left sexual gland is located higher than that of the
right one. A vertical size of the left sexual gland is
1,4+0,01 mm, a transverse size of the right sexual
gland is 1,3+0,1 mm. The transverse size in the
medial portion is 460+20 mcm.

Embryos 13,5 mm PCL have certain
peculiarities in anatomical interrelations between
the constituents of the urogenital complexes:
mid-kidneys occupy a central position, they
considerably protrude into the coelomic cavity
gradually separating from the posterior wall of the
trunk. Paramesonephric ducts grow in the caudal
direction, their length is 1,240,01 mm, width —
120+4 mcm. Sizes of the hind-kidneys increase.
Urogenital complexes are separated by the dorsal
mesentery. Pleuroperitoneal fold is connected
with the cranial pole of the mid-kidney by means
of diaphragmatic ligament of the mesonephros.
Taeniae extend downwards from the caudal
portions of the mid-kidneys and sexual glands.
They are further transformed into appropriate
habenulae of the sexual glands. The length of the
right mid-kidney is 2,8+0,02 mm, and the length of
the right sexual gland is 1,2+0,01 mm. The length
of the left mid-kidney is 2,9+0,01 mm, and the left
sexual gland — 1,310,001 mm.

In embryos 14,0-14,5 mm PCL the lumen of
paramesonephric ducts near the urogenital sinus
is practically absent, which should be considered
as a stage of physiological atresia. The diameter of
the lumen of paramesonephric ducts on the level
of the upper third of the mid-kidneys is 4+0,1
mcm, and on the caudal level from this position —
210,05 mcm. Retention or absence of
recanalization of ducts can cause their retardation
or absence which is one of the critical periods in
the development of these structures. Sexual
glands and mid-kidneys present a single complex
of an elongated oval shape. The size of sexual
gland increases and they begin isolate themselves
from the mid-kidneys. Longitudinal depressions
are formed between them and mid-kidneys in the
form of lateral and medial fissures. The germ of
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the hind-kidney is located medially concerning
gonadomesonephric complex. The size of the mid-
kidneys grows considerably. A vertical size of the
left kidney is 2,6+0,2 mm, the right one — 2,4+0,1
mm. The cranial extremity of the left mid-kidney
corresponds to the level of | thoracic segment, and
the cranial extremity of the right mid-kidney — to
the level of Il thoracic segment. Lower extremities
of the mid-kidneys are located on the level of |
sacral segment. Mid-kidneys are characterized by
appearance of larger mesonephric bodies and
tubules in the caudal portion. 24 pairs of arterial
vessels from the dorsal aorta pass to the mid-
kidneys. Habenula of the sexual gland is clearly
seen. The hind-kidney is located between the
posterior wall of the coelom and caudal portion of
the mid-kidney. The diameter of the lumen of
mesonephric  ducts is 8+0,2 mcm, and
paramesonephric ducts —10+0,2 mcm. The cranial
portions of the urogenital complexes are located
inferior from the pleuroperitoneal folds. The
caudal portions of the above mentioned
complexes reach the pelvic portion of the coelom.
In the cranial portions germs of the gonads are
located on the anterior surfaces of the mid-
kidneys. At the same time the process of
reduction of the mid-kidneys is initiated. It occurs
in the cranial-caudal direction.

In embryos 15,0 mm PCL urogenital taeniae
including mesonephric and paramesonephric
ducts protrude over the internal surface of the
coelom. The process of their separation begins.
Habenula of the sexual gland becomes 420+6
mcm long. The caudal extremities of the
paramesonephric ducts are detected on the
border between the medial and inferior thirds of
the mid-kidneys. Enlargement of the size of the
adrenal glands results in dislocation of the
urogenital complexes laterally.

Conclusions. 1. Embryos 13,0-14,0 mm PCL
have certain peculiarities in anatomical
interrelations between the constituents of the
urogenital complexes: mid-kidneys occupy a
central position, they considerably protrude into
the coelomic cavity gradually separating from the
posterior wall of the trunk, and are characterized
by appearance of larger mesonephric bodies and
tubules in the caudal portion.

2. At the end of the embryonic period
formation of paramesonephric ducts occurs in



close morphological connection with the
development of sexual glands, mid-kidneys and
hind-kidneys.
References:
1. Moldavskaya AA, Fedorova NN. Razvitie
proizvodnyih  paramezonefralnyih  kanalov v
rannem ontogeneze cheloveka. Astrahan: AGMA;

2000. 345 p.
2. Kozub MM, Krivetskiy VV. Rozvitok ta
stanovlennya mezonefrichnih ta

paramezonefrichnih protok v rannomu ontogenezi
lyudini. Buk med visnik. 2001;5(1-2):88-90.

3. Sadler TV. Medichna embrlologlya za
Langmanom. Lviv: Nautllus; 2001. 550 p.

4. Ahtemlychuk YuT, Marchuk VF. Rozvitok
sechostatevogo kompleksu v zarodkovomu perlod|!
ontogenezu lyudini. In: Akt. pit. vikovoyi anat. ta
embriotopografiyi. Tezi dop Vseukr nauk konf.

Klin. anat. ta oper. hirurglya. 2006;5(2):72.

5. Marchuk VF. Formuvannya sechostatevogo
kompleksu u zarodkovomu perlod! lyudini. In:
Mater. IV mizhnar. nauk. prakt. konf. Zdorova
ditina: zdorova ditina ta genet. asp. yiyi rozv. 2006
september 28-29; Chernlvtsl. Chernlvtsl: 2006. - p.
50.

6. Yanin VL, Dunaev PV, Solovev GS. Struktura
pervichnoy pochki u embrionov cheloveka.
Morfologiya.2000;117(3):143.

7. Guioli S, Sekido R, Lovell-Badge R. The origion
of the Mullerian duct in chick and mouse. Dev. Boil.
2007,;302(2):389-98.

8. Ting TC, Chang SP. Coexistence of gonadal
dysgenesis and Mullerian agenesis with two
mosaic lines 45, X/46, X, del (X) (p 22.2). Zhonghua
Yi Xue Za Zhi (Taipei). 2002;65(9):450-2.

25



CONTENT:
Yasnikovska S.M. Peculiarities of pregnancy progress in women with corrected isthmic-
cervial incompetence

Shkolnikov V.S., Zalevskiy L.L., Zalevska I.V. Structural organization of the cerebellum of
17-18 week human fetuses during intrauterine development

Khmara T.V., Okrim L1, Biriuk I.G., Komar T.V., Khmara A.B. The specialization degree of
wood-destroing basidial fungi on trees in samur-davachi lowland forests of azerbaijan

Tkachenko P.V. Clinical-morphological prognostic characteristics of prostate cancer

Sasina O.S. Psychohygienic aspects of training of disabled adolescents with pathology of
the vision (literature reviev)

Banul B.Yu. Development of paramesonephric ducts and their derivatives at the end of
embryonic period of human ontogenesis

Niankovskyi S.L., Gorodylovska M.I. Heterogeneity of esophagitis in schoolchildren

Yevtushenko I.Y, Padalitsa M.A, Goryainova G.V. Age features of cervical arch and height
of human renal calyces in mature and elderly ages

Vepriuk Y., Rohovyy Y., Tovkach Y., Rykhlo I. Characteristic of aluminum salts influence on
indexes of ion regulative renal function in mature and immature rats against the
background of the pineal gland hyperfunction

Zakharchuk O.l., Kryvchanska M.l. Chronoregulating and rhythm-stabilizing role of
melatonin in seasonal structure of circadian rhythms of non-specific immunity indices
with aging

Kachko G.O., Omelchenko E.M., Pedan L.R., Polka O.0. Characteristics of congenital
pathology with inherited and multifactorial nature in children of Kyiv region

Kosilova S.Y. Metabolic disorders in women depending on menopause duration

Kotelban A.V., Godovanets O.l., Burdeniuk I.P. Peculiarities of administration of
antiseptic drugs in children suffering from chronic catarrhal gingivitis under conditions of
diabetes mellitus

Reshetilova N.B., Navarchuk N.M., Popeliuk O.-M.V., Glubochenko 0.V., Kulish N.M.
Topographic peculiarities of the anterior cerebral vesicle on the 4th week of the
embryonic period

Fik V.B., Paltov Y.V., Lohash M.V., Kryvko Y.Y. Peculiarities of morphological manifestation
of the periodontal tissue in experimental animals against the ground of a short-term effect
of opiod analgesic

Khomenko V.G. Renal tissue fibrinolysis against the ground of stress and xenobiotics

Dudenko V.G., Vdovychenko V.Yu., Kurinnoy V.V. Spatial topography of the diaphragm in
the sagittal plane in women

Avdieyev Oleksandr, Dziubak Sergii Epidemiological analysis of dental diseases among
individuals exposed to unfavourable psychoemotional surroundings

Andriets M. M., Andriets V.l. Psychological aspects of physical culture and sport

Malanchuk L.M., Kryvytska G.O. Renal tissue fibrinolysis against the ground of stress and
xenobiotics

Bambuliak A.V., Galagdina A.A., Boychuk O.M. Diagnostics of the frontal sinus
development with adjacent structures in the prenatal period of human ontogenesis

Kryvetskyi V.V., Narsiya V.l., Kryvetskyi |.V. Blood supply of the cervical region of the
vertebral column during the fetal period and in newborns

Pavlovych L.B., Bilous I.I.The indicators of stimulation electroneuromyography in patients
with diabetic polyneuropathy

10

14

19

23

26

32

35

38

41

44

47

51

54

59

61

65

68

71

73

76

80

83



"

Deutscher Wissenschaiisherold
German Science Herald

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available on the Internet athttp://dnb.dnb.de

Ne 2/2017 - 25
Passed in press in Juli 2017

-/

WirmachenDruck.de

Sie sparen, wir drucken!



