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Separate researches deal with the morphoge-
nesis of the prostate gland (PG) during the pre-
natal period of human ontogenesis [1-4]. The
PG is an optimal organ for a study of intertis-
sular interactions since the parenchyma and
stroma of the gland have a diverse embryonal
origin.

O.V.Prokopiuk [5] singles out three peri-
ods in the PG development: 1) the glandular
anlage (8-12 weeks); 2) form-building (up to
25-27 weeks); 3) the period of the initially
formed PG (from 28-29 weeks till birth). At
the stage of the form-building an increase of
the number and sizes of the glands is observed
along the periphery of the organ. The process-
es of the PG morphogenesis are stipulated by
stormal-epithelial interactions and define the
formation and functioning of the gland at dif-
ferent stages of ontogenesis [6]. However, no
sufficient attention has been paid to the speci-
fic characteristics of the structure of the PG
formations during the human fetal period.

The object of the research. To study the
peculiar features of the microscopic anatomy
of the PG in fetuses of various arg groups.

Material and methods. The study was car-
ried out on 27 series of PG histologic sections
of fetuses aged 4-10 months – 81.0-375.0 mm
of the parietococcyeal length (PCL) prepared
in three planes. The preparations were stained
totally with boric carmine, hematoxylin and
eosin, selectively – with Bismark brown, Lyon
blue and picrofuchsin.

The results of the research and their dis-
cussion. It has been established after a micro-
scopic examination of the PG in a fetus of 85.0
mm of PCL that the glandular formations of
the organ remind of tubules located densely,
predominantly, in the areas of the posterior and
lateral walls of the urethra. The anterior group
of the PG formations is represented by cellular
bands where interrupted lumens are detected.
The excretory ducts of the PG glandular for-
mations open predominantly along the course
of the lateral walls of the urethra.

At the end of the 4th month of the intra-
uterine development the length of the excreto-
ry ducts of the PG increases intensively, open-
ing predominantly in the region of the posteri-
or wall of the urethra. It should be noted that
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Ðåçþìå. Óïðîäîâæ ïëîäîâîãî ïåð³îäó îíòîãåíåçó â ðîçâèòêó çàëîçèñòèõ óòâîðåíü ïåðåä-
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ñïîâ³ëüíåíîãî (ç ê³íöÿ 5-ãî äî ïî÷àòêó 8-ãî ì³ñÿö³â) ¿õ ôîðìóâàííÿ. Ó ïëîä³â ð³çíèõ
â³êîâèõ ãðóï êðàùå ðîçâèíóò³ çàëîçèñò³ óòâîðåííÿ, ÿê³ â³äêðèâàþòüñÿ â ïåðåäì³õóðîâó ÷àñ-
òèíó ñå÷³âíèêà íèæ÷å ñ³ì'ÿâèïîðñêóâàëüíèõ ïðîòîê. Çàëîçèñò³ óòâîðåííÿ, ùî ðîçãàëóæó-
þòüñÿ â òîâù³ á³÷íèõ â³ää³ë³â çàäíüî¿ ñò³íêè ïåðåäì³õóðîâî¿ ÷àñòèíè ñå÷³âíèêà, ñòàíîâ-
ëÿòü îñíîâíó ìàñó ³ íàéá³ëüøó ÷èñåëüí³ñòü çàëîç ïåðåäì³õóðîâî¿ çàëîçè.
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less developed glandular formations are to be
found within the limits of the PG apex as evi-
denced by a lesser degree of their ramifications
compared to the base of the organ. The glandu-
lar germs of the anterior wall of the prostatic
part of the urethra (the front group of the PG)
are located separately from other glandular
elements, having predominantly a horizontal
or ascending direction.

The glandular structures of the anterior PG
group are distinguished by insignificant sizes
in comparison with other groups. Their length
throughout the fetal period made up 280-450
µm, only some of them reached 0.9-1.6 mm. It
should be noted that in isolated cases (fetuses
measuring 280.0, 315.0, 350.0, 358.0 and
365.0 mm PCL) the glandular formations,
opening on the anterior wall of the urethra, are
better developed in the fetuses of the last
month of the development than during the
period of their intensive development (the 5th
month). Their glandular passages were located
almost over the entire thickness of the lover
part of the anterior wall of the urethra.

An intensive development of the PG for-
mations occurs in 5-month old fetuses (fig. 1),
their total number is the greatest at this stage
and makes' up 83-102. From the end of the 5th
month till the beginning of the 8th month of

the intrauterine development a slowing-down
of the process of the formation of the glandu-
lar elements of the organ is marked. The glan-
dular formations located in the thickness of the
lateral walls of the prostatic parts of the urethra
are largely represented by glandular passages
that arise from the epithelium of the lateral ure-
thral grooves. Some of them take on the form
of tubules which open into the prostatic part of
the urethra immediately on the lateral walls.
Their number varies from 2 to 25. Interestingly
that the number of the glandular formations of
the lateral walls does not essentially change as
the age of a fetus progresses, the signs of their
reduction are absent. Throughout the fetal peri-
od one can notice enlargements of their dimen-
sions and formations of ramifications that pre-
serve the form of cellular bands without lu-
mens almost all along their length. Insignifi-
cant individual variations of their number in
fetuses of different age groups are also detec-
ted. The difference between their quantity on
the right and on the left made up 1-2 in almost
50 % of the cases, in the rest of observations –
3-5 and in one case (a fetus measuring 348 mm
PCL) – 6.

The number of glandular formations that
open in the depth of both the right and left la-
teral grooves of the urethra in fetuses of diffe-
rent age groups varies from 1 to 12.

The glandular formations of the lateral
walls of the prostatic part of the urethra are
structurally similar to the anterior and posteri-
or groups of glands. The proximal areas of the
glandular formations, opening on the lateral
walls of the urethra, assume the form of
straight or laterally curved tubules, whereas
their distal portions assume a convoluted form.
Some of them make for in an ascending direc-
tion, along the major part of their extent with-
out a lumen, giving off a small number of ra-
mifications.

The most numerous ones are the glandular
formations that branch off in the thickness of
the lateral portions of the anterior wall of the
prostatic part of the urethra. At the beginning
of the 5th month their number is the highest

Fig. 1. A horizontal section of the lateral wall of the pro-
static part of the lateral wall of the prostatic part of the
urethra of a fetus – 145.0 mm of the PCL. A microscopic
specimen. Staining with hamatoxylin and eosin. Obj. 8,
oc. 10: 1 – the urethral lumen; 2 – glandular forma-
tions; 3 – the muscular layer of the urethral wall;
4 – connective tissue fibers.
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(43-51). During further stages of the develop-
ment the number of glandular formations that
open on the posterior wall of the prostatic part
of the urethra makes up 35-41, i.e. as the fetus
grows no increase of their number is observed. 

At the end of the 7th month (fetuses mea-
suring 260-270 mm of the PCL) the total num-
ber of the PG formations makes up 65-73. The
glandular formations contained in the thick-
ness of the urethral lateral walls are largely
represented by glandular passages, arising
from the epithelium of the lateral urethral
grooves. A diminution of the measurements of
the glandular formations, as well as their
reduction are observed at this stage. The num-
ber of the glandular formations of the urethral
wall equals 11-14. A process of transformation
of the glandular passages into tubular ones
intended to be the excretory ducts of the PG is
observed in the fetuses of this age group. The
glandular PG passages are lined with the lami-
nated cubical epithelium.

A the end of the fetal period of the deve-
lopment (fetuses measuring 350.0-370.0 mm
of the PCL) the number of the PG glandular
formations makes up 70-85. The glandular for-
mations that open on the posterior and lateral
walls of the prostatic part of the urethra, makes
up the major mass and the greatest number of
the PG glands, just as at the previous stages.
Their number in the thickness of the posterior
wall of the urethra constitutes 37-43, in the
thickness of the lateral wall – 14-35. 10-15
glandular formations open on the anterior wall
of the prostatic part of the urethra. The glandu-
lar formations that are to be formed within the
limits of the PG apex have largely a horizontal
and ascending direction, penetrate into the
external muscular layer of the wall, localizing
among individual fascicles [fig.2]. The glandu-
lar formations of the anterior PG group
embrace almost the entire thickness of the
lower part of the wall in individual fetuses.

The glands of the posterior group are dis-
tributed irregularly differently developed. The
glandular formations, opening into the prosta-
tic part of the urethra below the ejaculatory

ducts are better developed than those opening
above. The glandular formations located in the
region of the PG base between the prostatic
saccule and the ejaculatory ducts at the back,
the prostatic part of the urethra (in front) and
the urinary bladder (above) are somewhat iso-
lated. This group of glandular formations is
represented by the glandular passages which
open into the urethra above the ostia of the
ejaculatory ducts.

Conclusions. 1. Stages of an intensive for-
mation (the middle of the 5th, the 8th and 10th
month) and a retarded one (from the end of the
5th up to the beginning of the 8th months) are
observed in the development of the fetal peri-
od of ontogenesis. 2. The glandular formations
of the prostate gland opening into the prostatic
part of the urethra below the ejaculatory ducts
are better developed in fetuses. The glandular
formations ramifying in the thickness of the la-
teral portions of the posterior wall of the pro-
static part of the urethra are the most numerous
ones.

Prospects of scientific inquiry. It is im-
portant to investigate quantitative changes of
the glandular formations of the prostatic gland
in the fetal period of human ontogenesis.

Fig. 2. A horizontal section of the lateral wall of the an-
terior wall of the prostatic part of the urethra of a fetus
– 375.0 mm PCL. An area of the apex of the prostate
gland. A microscopic specimen. Staining with hama-
toxylin and eosin. Obj. 8, oc. 7: 1 – glandular forma-
tions of the prostate gland; 2 – smooth muscular fas-
cicles of the anterior wall of the prostatic part of the
urethra.



Îðèã³íàëüí³ äîñë³äæåííÿ

Êë³í³÷íà àíàòîì³ÿ òà îïåðàòèâíà õ³ðóðã³ÿ – Ò. 8, ¹ 4 – 2009 65

ÎÑÎÁÅÍÍÎÑÒÈ ÑÒÐÎÅÍÈß ÆÅËÅ-
ÇÈÑÒÛÕ ÑÒÐÓÊÒÓÐ ÏÐÅÄÑÒÀÒÅËÜ-
ÍÎÉ ÆÅËÅÇÛ Ó ÏËÎÄÎÂ ×ÅËÎÂÅÊÀ

Ðåçþìå. Â ðàçâèòèè æåëåçèñòûõ îáðàçîâà-
íèé ïðåäñòàòåëüíîé æåëåçû â òå÷åíèå ïëîä-
íîãî ïåðèîäà îíòîãåíåçà óñòàíîâëåíû ñòà-
äèè èíòåíñèâíîãî (ñðåäèíà 5-ãî, 8-é è 10-é
ìåñÿöû) è çàìåäëåííîãî (ñ êîíöà 5-ãî äî íà-
÷àëà 8-ãî ìåñÿöà) èõ ôîðìèðîâàíèÿ. Ó ïëî-
äîâ ðàçíûõ âîçðàñòíûõ ãðóïï ëó÷øå ðàçâè-
òû æåëåçèñòûå îáðàçîâàíèÿ, êîòîðûå îò-
êðûâàþòñÿ â ïðåäñòàòåëüíóþ ÷àñòü ìî÷åèñ-
ïóñêàòåëüíîãî êàíàëà íèæå ñåìÿèçâåðãàþ-
ùèõ ïðîòîêîâ. Æåëåçèñòûå îáðàçîâàíèÿ,
êîòîðûå ðàçâåòâëÿþòñÿ â òîëùå áîêîâûõ îò-
äåëîâ çàäíåé ñòåíêè ïðåäñòàòåëüíîé ÷àñòè
ìî÷åèñïóñêàòåëüíîãî êàíàëà, ñîñòàâëÿþò
îñíîâíóþ ìàññó è íàèáîëüøóþ ÷èñëåí-
íîñòü æåëåç ïðåäñòàòåëüíîé æåëåçû.
Êëþ÷åâûå ñëîâà: ïðåäñòàòåëüíàÿ æåëåçà,
ïëîä, àíàòîìèÿ, ÷åëîâåê.

PECULIAR FEATURES OF THE GLAN-
DULAR FORMATIONS OF THE PROS-
TATE GLANDS IN HUMAN FETUSES

Abstract. Throughout the fetal period of onto-
genesis stages of their intensive (the middle of
the 5th, 8th and 10th month) and sloved down
(from the end of the 5th up to the beginning of
the 8th months) of their formation are obser-
ved in the development of glandular forma-
tions. The glandular formations opening into
the prostatic part of the urethra below the eja-
culatory ducts are better developed in fetuses
of different age groups. The glandular forma-
tions, ramifying in the thickness of the lateral
portions of the posterior wall of the prostatic
part of the urethra make up the major mass and
the largest number of the glands of the prostate
gland.
Key words: prostate gland, fetus, anatomy,
human.

Literature
1. Õìàðà Ò.Â. Îñîáëèâîñò³ çîâí³øíüî¿ áóäîâè ïåðåäì³õóðîâî¿ çàëîçè ó ïëîä³â ³ íîâîíàðîäæåíèõ ëþäèíè /
Ò.Â.Õìàðà // Â³ñí. ìîðôîë. – 2005. – Ò. 11, ¹ 2. – Ñ. 212-215. 2. Õìàðà Ò.Â. Ì³êðîñêîï³÷íà àíàòîì³ÿ ïåðåäì³-
õóðîâî¿ çàëîçè íà ïî÷àòêó ïëîäîâîãî ïåð³îäó ðîçâèòêó // Äèíàì³êà íàóêîâèõ äîñë³äæåíü – 2005: ìàòåð. IV
Ì³æíàð. íàóê.-ïðàê. êîíô. (20.06.-30.06.2005). – Ò. 30, Ìåäèöèíà. – Äí³ïðîïåòðîâñüê: Íàóêà ³ îñâ³òà, 2005.
– Ñ. 48-49. 3. Õìàðà Ò.Â. Âíóòð³øíüîîðãàíí³ âçàºìîâ³äíîøåííÿ ïåðåäì³õóðîâî¿ çàëîçè ó 7-ì³ñÿ÷íèõ ïëîä³â /
Ò.Â.Õìàðà, Ì.Ì.Êîçóá // Êë³í³÷íà àíàòîì³ÿ òà îïåðàòèâíà õ³ðóðã³ÿ. – 2007. – Ò. 6, ¹ 4. – Ñ. 50-52. 4. Khmara T.V.
Microscopic anatomy of the prostate gland and urethra in fetuses aged 6 months / T.V.Khmara, R.P.Hulyk // Êë³í³÷íà
àíàòîì³ÿ òà îïåðàòèâíà õ³ðóðã³ÿ. – 2009. – Ò. 8, ¹ 2. – Ñ. 71-74. 5. Ïðîêîï'þê Î.Â. Ðîçâèòîê íåéðîåíäîêðèí-
íî¿ ñèñòåìè ïåðåäì³õóðîâî¿ çàëîçè ó âíóòð³øíüîóòðîáíîìó ïåð³îä³ / Î.Â.Ïðîêîï'þê // Àêò. ïèò. â³êîâî¿
àíàò. òà åìáð³îòîïîãðàô³¿: òåçè äîï. Âñåóêðà¿íñüêî¿ íàóê. êîíô. (12-13 òðàâíÿ 2006 ð.) // Êë³í³÷íà àíàòî-
ì³ÿ òà îïåðàòèâíà õ³ðóðã³ÿ. – 2006. – Ò. 5, ¹ 2. – Ñ. 80-81. 6. Òðîöåíêî Á.Â. Ñðàâíèòåëüíûé àíàëèç ìîðôî-
ãåíåçà ïðåäñòàòåëüíîé æåëåçû ó ïëîäîâ ÷åëîâåêà è êðûñû / Á.Â.Òðîöåíêî, È.À.Ëóãèí // Êàðïîâñüê³ ÷èòàííÿ:
ìàòåð. III Âñåóêðà¿íñüêî¿ ìîðôîë. íàóê. êîíô. – Äí³ïðîïåòðîâñüê: Ïîðîãè, 2006. – Ñ. 65-67.

Bukovinian State Medical University (Chernivtsi)

Íàä³éøëà 03.11.2009 ð.
Ðåöåíçåíò – ïðîô. Á.Â.Òðîöåíêî (Ñ³ìôåðîïîëü)


