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Future health status and quality of human 
life are determined by the state of the intra	
uterine development period of the fetus 

�����6���
7����
8��6����9:
�������
��;��<��%��=���6��
same time, the immune system of children in Euro	
������
7����������8
�?����
��@�7������6����A7�����
of an adverse infectious situation caused by the ex	
���?�B@�6�C6������
8�����	�������
����B���8����
���
;��<��<��%��D6��7�C���@�
8���7�@��C��6�����7���
8�
perinatal immunology is indisputable, since funda	
mental research may be relevant in the study of im	
mune response formation in ontogenesis. Taking into 
account the peculiarity of the child’s immune sys	
tem, which is in the stage of formation and develop	
ment, it determines the peculiarity of its response to 
����C��������?7B���
��;H<"<��<�H%�

Numerous experimental and clinical studies have 
shown that not only newborns, but also the fetus is able 
�
��@��6���I������:
���������J�B@�;�<H<��<��%��=8����
birth, as a result of catabolism, the level of class M im	
munoglobulins begins to decrease, as the reserve pos	
sibilities of immunological mechanisms in the first 
months of a child’s life are low, and Class A, immuno	
globulins associated antibodies in the newborn’s blood, 
�����:������D6�����8
�?���
������
�O�?���:@����
����
8�
�6��?�P
���@�
8��������6�����D6����B�J��@�CB��������	
ticipating in the provision of local immunity are incom	
�B����:@��6����?��
8��6���6�B�Q��:���6#��6������R�������	
��
��7�7�BB@������7�������?
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���@����<�:7��
?
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Currently, the question of salivary gland embryo	
genesis and perinatal diagnosis is poorly understood 
and controversial. Elucidation of the topography 
and formation of salivary glands in the intrauterine 
period of ontogenesis is important for understanding 
the structural and functional organization of the oral 
cavity organs, the interaction of organs and struc	
�7����
8��6��
��B���J��@�;�<�<�<
%�

The aim of the research – to study the basic mor	
�6
B
C���B���
�������
8��?:�@
C�������
8��6��?�P
��
human salivary glands, including the formation of 
�7��?�����
8�������
�@������
�	������
�@��������
glands to assess the immune functions of the fetus 
and newborn.
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�
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�����������
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The material for the study of the development of 

human salivary glands in the prenatal period was ob	
tained from the Ternopil Regional Pathological Bu	
reau, which came from the Ternopil Regional Clinical 

Perinatal Center «Mother and Child». Fetal age was 
determined based on the results of the patient’s his	
tory, obstetric and gynecological status, and was con	
O�?���:@�?���7���C��6���������B	��B�����B���������	
���B	�
��@C��B�B��C�6���D6����7�@�9����
��7�����
��
���8��7����
8�:
�6���W��<�9��6
7���W�����B���C���
8����	
tomical deviations or anomalies and without obvious 
macroscopic deviations from the normal structure of 
the skull (in accordance with the order of the Mi nistry 

8�Y��B�6�
8����������������"����"���
�������D6��?�	
�����B��
8��6���������6�9����?�P
����B�J��@�CB�����Z���	
rotid, submandibular and sublingual glands. The col	
B��������?�B���9����8�W��������[���7���B�8
�?�B���
�
B7��
���\�
?�����]��������
W@�:B
���<�9�������J���
thin slices. From epoxy blocks – cuts, painted with 
�
B7������:B7���̂ ������]�������
��<�C�����B�6���
B
C�	
��B��
B
���C��9�������8
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W@B��	�
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��6���B��W��������
8��������O���������6�
����	
search methods, compliance with international and 
Ukrainian legal standards was carried out at a meet	
ing of the Bioethics Commission of Ivan Hor	
bachevsky Ternopil National Medical University, 
��������������
�
�
B��
��
���

�
�����������
������������
�	���
��
The results of our study show that, despite the dif	

ferent stages of development during embryogenesis, 
there are stereotypical stages of formation of various 
salivary glands. The morphological research of dif	
ferent stages of embryogenesis using histochemical 
and immunohistochemical coloring methods indi	
�������6�������6��O�������C��
8��?:�@
C������<��6��
���?��@�
��B�8
��������
J�����:@����7���7B�������	
pheral epithelium consisting of three types of cells – 
basal, intermediate and corneous. Basal cells are lo	
cated on a fuzzy basal membrane and consist of small 
basophilic cells that have an elongated core form 
perpendicular to the basement membrane and 
���?�BB���?�
8��@�
�B��?�����:���B���BB�<�OC7����
8�?�	
toses are constantly observed, which indicates their 
6�C6���
B�8�����J������J��@�;�%�

Intermediate cells with a weakly basophilic, and 
sometimes vacuolized cytoplasm and eccentrically 
placed round or oval nucleus, which is sometimes in the 
state of mitosis, are placed above the basal cells. A third 
type of cell is placed above the intermediate cells, rep	
resented by horny scales, which desquamate, forming 
layered structures. The submucosal spine subcutane	
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ous to the cuticular epithelium, is represented by a my	
coid tissue in which cells with nume rous appendages 
are located among the homogeneous basic substance. 
Obviously, due to the presence of mycoid tissue, the 
formation of its derivatives occurs. Determination of 
immunohistochemical features of the cuticle epitheli	
7?�:@�������
���
��@�
���������!{	�H��6
9����6����6���
type of epithelium contains on the surface two types of 
����6�B��B���BB���\�C������D6��O����
8��6�?��W���������@	
tokeratin moderately or strongly, both directly in the 
cytoplasm itself, and in their subtle appendages, 
through which the contacts between individual cells 
are carried out in syncytic type.

The second variety is represented by cells of larger 
sizes containing a rounded nucleus with euchromatin 
and light cytoplasm. Sometimes these cells are in 
a state of mitosis. Consequently, the cuticular epithe	
lium contains cells that synthesize keratogialin. Ac	
�
����C��
�_�|��Y
B?:��C<������Y
R?���;"%<��6���7	
ticular epithelium of the horny scales contains 
a special type of keratin, rich in lipoproteins – imma	
ture keratin. Obviously, due to the presence of this 
B��
��
����<��6���?��
����A7����
����
���������������
�
deep epidermal and dermal layers. As a result of elec	
��
���	?���
��
�����������6<�����������7B������7��7��B�
organization of intermediate cells has been estab	
B��6����D67�<�����6�����@�
�B��?<��B
�C�9��6�9�BB	�W	
pressed smooth endoplasmic reticulum, small grains 
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energy material that further provide the morphologi	
��B���
�������
8���B�J��@�CB����8
�?���
���\�C�����

The primordium of the salivary glands is formed 
as a result of the growth of the cuticular epithelium 
into the mesenchyme. In this case, the basal cells are 
�B���B@�������O�������������6�B��B�:7�<�����6���������

of which light peridermal epithelial cells are present. 
There are numerous polymorphic cells around the 
germ of the salivary gland in the subgenus mesen	
chyma, which, obviously, are polypotent mesenchy	
mal cells, and from which various connective tissue 
cellular elements can subsequently be formed.

=�87��6�����
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8���R���������
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8��6����B�J��@�
gland germ is characterized by the formation of the 
primordium of the primary excretory ducts. It is 
characterized by further proliferation of basal cells 
and the formation of an elongated form of strong 
components of cells that deeply regenerate into the 
�7:P����J��?�����6@?���D6���
��7�����6���
�6�	
mical studies indicate that the primary excretory 
�7���������
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nuclei and a narrow rim of the cytoplasm. Homoge	
��
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����J��������
�@�?�����������
������	
ly observed in the lumen of the tubules. The germ 
spaces are sometimes wrapped with proliferating 
��BB���=�
7����6�����?��@�
7�A
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tissue is placed, represented by a star or oval form of 
��BB����
7���96��6��6���B����	�
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present, which contains a large amount of glycosami	
�
CB@������\�C������=�
7����6������6�B�7?�
8��6��
duct in the myxoid stroma are elongated or oval mio	
epithelial cells, which apparently arise from polypo	
��������?���BB��:@�87��6�����R���������
��

In order to study the process of vegetation of the 
�7���7B�������6�B�7?�����6���7:P����J��?�����6@?�<�
we conducted an immunohistochemical reaction to 
VEGF. It has been established that in the epithelial 
subacute of mesenchyma, an enhanced expression of 
this marker with the formation of new vascular ves	
sels is observed. In embryogenesis, the germline fac	

Fig. 1. Cuticular epithelium with two types of cells. 
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Fig. 2. Small grains of glycogen in the cytoplasm of 
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8����
�6�	
lial cells and the formation of the primary vascular 
wall. Consequently, due to the presence of the germ 
factor VEGF both in the mesenchymal and epithe	
lial cells, a phenomenon of vegetation occurs – the 
C�
9�6�
8��6������6�B�7?�����6���7:P����J��?����	
chyma with the formation of primary excretory 
ducts of the salivary glands.

The third stage in the embryogenesis of the sali	
vary glands is characterized by the appearance of the 
insertion sections on the background of neoanogeo	
genesis, as well as the transverse strain ducts, which, 
96�����������9��6��6��	�B�����:B7�<�����8
�?������	
dominantly by the dichotomous section of the pri	
mary excretory ducts. The origin of the inserted duct 
has a narrow lumen, which is surrounded by prolif	
������C�����6�B��B���BB���6���8
�?���?7B��	�
9����7�	
ture. The last is characterized by the presence of in	
����6��������?��
������BB���D6��O����
����6�J�����

J�B��7�B�7���������Y�_	�
����J���@�
�B��?��6���
contacts a weakly expressed basal membrane and an 
apical surface that reaches the narrow lumen of the 
�������
���7����\�C��H��

Mitotically divided cells do not have contact with 
the basal membrane; their nucleus is in the prometa	
phase, sometimes the body phase. The migration of 
mitotic cells from the basement membrane to the nar	
row lumen of the insertion duct is observed. Due to 
�6����R�������B���?����
8��7�B���
8��6��������6��������
?��
������BB���6���8
�?������7�
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In the formation of insert glands, their stroma is 
������������:@�8B788@��Y�_	�
����J�����7��7���<�
among which homogeneous trabeculae are detected, 
and sometimes small light enlightenment resembles 
J���7B�����B��C�?�����\�C���������
������
��
�O�?�
the position on the formation of new vessels – neo	
angiogeogenesis in the stroma of the embryonic rudi	
ments of the inserted glands, we carried out an im	
munohistochemical study on the marker VEGF.

It is established that among the myxoid stroma of 
the rudiments, newly formed lacunar vessels are 
found, some of which have a small space, separated 
by elongated cells of dark brown color. The cells that 
8
�?��6�������@�6�J����
�
7�����|}~\	�
����J��
�W������
���\�C�����

The transverse strain of the duct of the salivary 
CB�����9��6����
?:������
B
���C�
8��6���Y�_	�B�����
:B7��`�7�����j��C?�������6��������I���:@��6�����	
sence of a larger lumen, which extends over two 
������
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������?:B���

Fig. 3. The germ of the primary excretory ducts of the salivary 
3!�,����INO���"�
�!"�!���!!�Q�<NO�R�����,�����R��,���D�!���",3�
&V*W�XNR'�Y��3��,��J,!��3��HI=%�����HI==

Fig. 4. Pseudocordial epithelium of primary excretory ducts 
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�6�����7��7���
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B�J�B������C�?����
8��7�B���Z������7�
	B��C�������@�
epithelium, characteristic of the insertion duct, and 
the second is represented by cylindrical cells located 
on the basement membrane. Cells found in the cyto	
�B��?��
������j��C?��	�
����J��C�����<�96��6��
?�	
times connect with each other, forming light brown 
masses around the nucleus.

Due to histochemical chromophilic properties of 
grains, it can be argued that they are part of the neu	
rosecretory cells that make up the APUD system 
(Amine Precursor Uptake and Decarboxylation) 
and synthesize biogenic amines and polypeptide hor	
mones. Due to this, the cellular elements of the 
APUD system are neurohumoral transducers that 
cause the development of the organs’ germs in a cer	
��������7������D6�������
�O�?���:@��6�������
8��B��	
tronic microscopy, which show that cylindrical cells 
that line up the lumen of the strained ducts of the 
salivary glands belong to the APUD system and con	
�����
8�
��
�@�����6����������������
��BB@��B����O������
j	��BB���\�C��
��

Typical ultrastructural features of oncocytes are 
�6�����������
8�����C��O������7?:���
8�?��
�6
������
�6����B?
����
?�B���B@�OBB��6���@�
�B��?<�B��J��C�
little space for other organelles and neurosecretory 
C���7B����D6��B��������O�����B�������
7����6���7�B�7��
near the Golgi apparatus, and then go out to the pe	
riphery of the cytoplasm in the form of polymorphs 
with different osmiophilic densities of granules, 
which provide an increase in important endocrine 
factors of the salivary gland. Neurosecretory cells are 
formed by the formation of organ rudiments by their 
migration from the neural crest along the vessels in 
the epithelium, which perform a certain homeosta tic 
function. The fourth stage of the embryogenesis of 
the salivary glands is characterized by the formation 
of the actinus rudiments, which, when stained with 
�Y�_	�6�
�����:B7�<�����������������:@�:����6���
��R��������I��������6�����:@�B�C6���7:7B����\�C��$���
Epithelial cells that line up the acinus rudiments are 
����
?�����B@��7:�������6����9��6����Y�_	�
����J��
cytoplasm and a rounded nucleus, which contains 
�B���B@��W���������7�B�
B�<����������C���6�C6��@��6�	
��������J��@�
8��6����BB��;�%��j��9��������6�B��B���BB��
and the basal membrane are located myoepithelial 
��BB���6���6�J���������B�	�6������7�B�7��������
	
cesses that are stained with thionine in blue.

The beginnings of acini of the salivary glands are 
formed due to the concentric placement of epithelial 
and myoepithelial cells. Unlike the mature acinus, 

Fig. 6. Expression of VEGF in the newly formed vessels of the 
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Fig. 7.�̂ !��������������A��
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there is no secretion in the rudiments, although their 
�@�
�B��?�6�����6
?
C���
7���Y�_	�
����J���
B
�<�
indicating the onset of synthetic processes in it. The 
morphological research carried out by us during em	
:�@
C��������6
9����6������������6����R��������?��C�
of the laying of large salivary glands, they observed 
stereotypical stages of morphogenesis: formation of 
���7���B�	�������?�B�����6�B�7?�����6�����?��@�
��B�
fossa; the ingestion of it in an underlying mesen	
chyme by vegetation; formation of insert and trans	
verse strains; formation of rudiments of secretive and 
�
�	��������C�����7��CB�����

���	���
��
A study of the laying, development and formation 

���7B���������
8�?�P
����B�J��@�CB������
�
C���6@����
the prenatal period of human ontogenesis has shown 
that during embryogenesis, there are stereotypical 
stages of formation; however, until the birth of the 
child, salivary glands are incompletely formed. The 

period of embryogenesis ends with the formation of 
acini rudiments of the salivary glands, the cytoplasm 

8�96��6<��6
7C6����6�����6
?
C���
7���Y�_	�
��	
tive color, indicates the onset of synthetic processes 
in it, but unlike the mature acinus, secretion is ab	
sent. Consequently, at the moment of birth, in the 
neonatal and thoracic periods, there is a reduced ex	
cretory function of the salivary glands. The research 
on immune response formation in ontogenesis, the 
study of immune function features of salivary glands 
of fetus and the newborn baby in norm and under the 
��A7�����
8����6
B
C���B�8���
���6����?�
����������	
tical value, based on the knowledge of immuno	
pathogenesis, which will promote optimization of 
therapy, full rehabilitation and reduce the incidence 
in early childhood.
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