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Mühlbachstr. 7 
71522 Backnang 
Deutschland 

 
Der Abdruck, auch auszugsweise, ist nur mit ausdrücklicher Genehmigung der InterGING gestattet. Die Meinung der 
Redaktion oder des Herausgebers kann mit der Meinung der Autoren nicht übereinstimmen. Verantwortung für 
die Inhalte übernehmen die Autoren des jeweiligen Artikels. 

INDEXING: Google Scolar, WorldCat, InfoBase Index, Journal Index, Citefactor, International 
Scientific Indexing, JIFACTOR, Scientific Indexing Services, International Institute of Organized 

Research. 
 
 
 
 
 
 
 
 
© InterGING  
© Deutscher Wissenschaftsherold – German Science Herald  

mailto:info@dwherold.de
http://www.dwherold.de/


Deutscher Wissenschaftsherold • German Science Herald, N 2/2017 

2 

REDAKTIONSKOLLEGIUM / INTERNATIONAL EDITORIAL BOARD: 

Jurga Bernatoniene, Dr., Prof.  
Physics Lithuania 
jurgabernatoniene@yahoo.com 
 
Arvaidas Galdikas, Dr. habil., professor  
Physics Lithuania,  
arvaidas.galdikas@ktu.lt 
 
Kristina Ramanauskienė, Ph.dr., Prof. 
Pharmacy, Lithuania  
kristinaraman@gmail.com 
 
Khpaliuk Alexander, Dr. med. habil., Prof.  
Pharmakologie, Belorus  
clinicfarm@bsmu.by 
 
Arnold M. Gegechkori, Dr., full Prof. 
Biology, Georgia  
arngegechkori@yahoo.com 
 
Omari Mukbaniani, Prof., DSc. 
Chemistry, Georgia  
omar.mukbaniani@tsu.ge 
 
Teimuraz Lezhava, Prof.  
Genetics, Georgia  
teimuraz.lezhava@tsu.ge 
 
Shota A. Samsoniya, Prof.  
Chemistry, Georgia  
shota.samsonia@tsu.ge 
 
Mdzinarashvili Tamaz, DSc., Prof.  
Biophysics, Georgia  
tamaz.mdzinarashvili@tsu.ge 
 
Aliaksandr V.Prokharau, MD, PhD, MSc Prof.  
Oncology, Belarus  
aprokharau@gmail.com 
 
Pyrochkin V., MD, PhD, MSc Prof.  
Theraphy, Belarus 
wlad_cor@mail.ru 
 
Golubev A.P., BD, Prof.  
Ecology, Belarus 
algiv@rambler.ru 
 
Makarevich A., MD, PhD, Prof.  
Theraphy, Belarus 
makae@bsmu.by 
 
Kanunnincova N., BD, Prof.  
Physiology, Belarus 
n.kanunnikova@grsu.by 
 
Giedrius Vanagas, Prof.  
Internal Medicine, Lithuania 
Giedrius.Vanagas@lsmuni.lt 
 
Armuntas Baginskas, Prof.  
Neurofiziologija, Lithuania 
Armuntas.Baginskas@lsmuni.lt 
 
Ricardas Radisauskas, MD., Ph.D., Prof.  
Cardiology, Lithuania 
Ricardas.Radisauskas@lsmuni.lt 
 
Meyramov Gabit, Prof. 
Cytology and Histology, Kazakhstan 
meyramow@mail.ru 
 
Aisha Mohammed Abd al-salam Shahlol 
Ph.D. in Medical Bacteriology, Libya 
Ais.shahlol@sebhau.edu.ly 

Edmundas Kadusevicius, MD, PharmD, PhD, Prof.  
Pharmacology, Lithuania 
Edmundas.Kadusevicius@lsmuni.lt 
 
Ivo Grabchev, Prof., PhD.  
Chemistry, Bulgaria  
i.grabchev@chem.uni-sofia.bg  
grabchev@mail.bg 
 
Mariyana Ivanova Lyubenova, Prof., PhD.  
Ecology, Bulgaria  
ryann@abv.bg  
ryana_l@yahoo.com 
 
Tsvetanka Tsankova Marinova, MD, PhD, DMedSci,  
Biology, Bulgaria  
tmarinova@yahoo.com 
 
Evgueni D. Ananiev, Prof PhD,  
Biology. Bulgaria 
evgueni_ananiev@yahoo.com 
 
Plamen G. Mitov, Prof., PhD.  
Biology, Bulgaria 
mitovplamen@gmail.com 
 
Atanas Dimov Arnaudov, Ph.D.  
Physiology, Bulgaria  
arny87@yahoo.co.uk 
 
Iliana Georgieva Velcheva, PhD,  
Ecology, Bulgaria  
anivel@abv.bg 
 
Osman Demirhan, Prof. 
Biology, Turkey 
osdemir@cu.edu.tr 
 
Jharna Ray, M. Sc., PhD, Prof. 
Neurogenetics, India 
Indiajharnaray@gmail.com 
 
Marián Halás doc. RNDr, Ph.D.  
Human geography, Сzech 
marian.halas@upol.cz 
 
Ayfer Pazarbasi Prof.Dr.  
Biology, Turkey 
payfer@cu.edu.tr 
 
Tusharkanti Ghosh Prof. 
Physiology, India 
tusharkantighosh53@yahoo.in 
 
Khudaverdi Gambarov Gambarov, Prof.  
Microbiology, Azerbaijan 
khuda1949@mail.ru 
 
Rovshan Ibrahimkhalil Khalilov, Prof. 
Biophysics, Azerbaijan 
hrovshan@hotmail.com 
 
Svitlana Antonyuk, Dr.phil.  
Stony Brook University, USA 
Linguistics  
 
Samuel M.Johnson, Prof.Dr.phil.  
Theology, Wells, Maine, USA 
djtjohnson@earthlink.net 
 
Satanovsky Leon MD/PhD.  
Perio-odontologie, Israel 
satleonid@gmail.com

 
Lists of references are given according to the Vancuver style 

mailto:tusharkantighosh53@yahoo.in


Deutscher Wissenschaftsherold • German Science Herald, N 2 /2017 

23 

DDC-UDC 669.013-053.13        DOI:10.19221/201726 
 

Banul B.Yu. 
Candidate of Medical Sciences, Associated Professor, N.H. Turkevych Department of human anatomy of the Higher State 

Educational Institution of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine 

 
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 

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 mcm. 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 

© Banul B.Yu., 2017 
Anzeige – Info@dwherold.de 



Deutscher Wissenschaftsherold • German Science Herald, N 2/2017 

24 

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 II 
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 1,2±0,01 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 – 1,3±0,01 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 – 
2±0,05 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 

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 I thoracic segment, and 
the cranial extremity of the right mid-kidney – to 
the level of II thoracic segment. Lower extremities 
of the mid-kidneys are located on the level of I 
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 
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close morphological connection with the 
development of sexual glands, mid-kidneys and 
hind-kidneys.    
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