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ABSTRACT. 

For microscopic examination, preparations of the upper and lower lips at the age of 11-20 years were used. 

The number of small salivary glands in the upper lip is 92.0, varying in the range from 78 to 107. The number of 

lower labial glands in this age group is 103.5 as an average and, has minimum and maximum values of 84 and 

126, respectively. The numerous peripheral sensory nerve endings found in the terminal sections and in the ducts 

of the glands are represented by polymorphic structures. The most common are encapsulated endings resemble the 

end-bulbs of Krause. Our study showed that the labial glands are located on the upper and lower lips in places of 

the greatest accumulation of nerve and vascular elements, which apparently is due to their influence on the secre-

tion process. 
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The normal functioning of the oral mucosa in ad-

olescence and youth is closely related to the growth and 

development of the salivary glands. Literary data di-

rectly indicate that most of the pathological processes 

in the oral mucosa is caused by a decrease or even loss 

of the protective and barrier function of saliva [1, 

p.453-464; 2, p.111-127]. According to modern con-

cepts, most of the pathological conditions of the lips, 

which later have malignant transformations, are associ-

ated with a decrease in the secretory activity of the la-

bial salivary glands [3, с.122-128; 4, с.28-31; 5, p.370-

373; 6, p.275-280; 7, p.382-387]. By the frequency of 

tumor lesions of all glands of the oral cavity, the labial 

glands rank second after the parotid gland [8, p.128-

132; 9, p.200-207]. Along with this, it is indicated that 

the tumors of these glands tend to metastasize [10, p. 

620-622].  

An important practical problem is also the fact that 

a number of common systemic diseases of the human 

body have as the first symptom changes in the structure 

of the labial glands, which indicates a high diagnostic 

value of knowledge about their structure [11, p.18-20; 

12, p.171-180; 13, p.879-885; 14, p. 875-883]. Unfor-

tunately, the question of the structural features of the 

small salivary glands of the lips of adolescents and 

youths is still poorly covered; a period in which the 

body is reorganized hormonally, and the mucous mem-

brane of the lips is particularly sensitive due to changes 

in the neuro-humoral status to various pathogens [15, 

p.9-64]. 

The aim of the investigation was to study the struc-

tural features of the labial salivary glands at the age of 

11-20 years. 

Material and methods of the investigation. For mi-

croscopic examination, preparations of the upper and 

lower lips at the age of 11-20 years were used. A total 

of 4 cases were investigated. Preparations for the study 

were taken respectively from the medial and lateral sec-

tions of both lips. Taking into account the specifics of 

the forthcoming study, the pieces intended for light-op-

tical study were fixed in a 10% solution of acid forma-

lin, dehydrated in alcohols of ascending concentration 

and housed into paraffin. Microtome sections with a 

thickness of 5μm were stained both with trivial histo-

logical (hematoxylin-eosin, van Gieson's stain, thionin) 

and selective histochemical methods (PAS-reaction). 

To study the nervous structures of the salivary glands, 

silver impregnation method according to Rasskazova 

was used. The arithmetic data obtained was subjected 

to statistical processing by methods of variation statis-

tics. The nonparametric Wilcoxon U-test (Mann-Whit-

ney) was used. 

The results of investigation and their discussion. 

At the age of 11 to 20, small salivary glands are found 

almost throughout the upper portion of the oral vesti-

bule, symmetrically located on both sides of the frenu-

lum of upper lip. In the lower regions they are located 

mainly in the lower lip, where they make up a glandular 

plate, up to 5 cm long and 1–1.5 cm wide, which with-

out noticeable borders passes at the level of the angles 

of mouth into the group of glands of the anterior cheek 

areas. The glands of the lower and upper parts of the 

lips are mainly located along the nerves and vessels.  

 The number of small salivary glands in the upper 

lip is 92.0, varying in the range from 78 to 107. 

Wherein 48.25 (45-52) glands are in the middle of the 

upper lip, and 43.75 (33-55) glands in the lateral areas. 
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The area occupied by the small salivary glands of the 

upper lip in this age period is 0.577 cm². The difference 

in the area of the upper labial glands with the previous 

age group (6-10 years) is statistically significant with a 

probability level of p <0.05. The largest glands are lo-

cated in the lateral part of the upper lip and the area 

occupied by them is 0.591 cm² (0.588 - 0.595 cm²). 

These glands are statistically more glands located in the 

middle of the upper lip (p <0.05).  

 The number of lower labial glands in this age 

group is 103.5 as an average and, has minimum and 

maximum values of 84 and 126, respectively. Differ-

ences in numbers with the upper labial glands and the 

previous age period do not have a significant value. The 

lower labial glands have an area of 0.480 cm². They are 

statistically smaller in the small glands of the upper lip 

(p˂0.05). 

 The shape of the glands throughout the lips is 

quite diverse, but in each of the lips glands that are 

more or less similar in appearance are prevalent in their 

number. In the region of the upper lip, the glands are 

most often rounded or oval, the main sections of which 

consist of 1-2 rather large lobes, closely adjacent to one 

another and usually located in the initial section of the 

excretory duct. Excretory ducts of the glands of the up-

per lip are relatively long (up to 5 mm), wide (up to 0.1 

mm) and somewhat narrowed. In the region of the 

lower lip, the small salivary glands consist of one large 

and several (2-3) small lobes of a round or oval shape. 

The largest lobe is located centrally in the initial section 

of the excretory duct, and the smaller lobules are lo-

cated on its side branches along the duct. 

Table of ratios of the number and area of the salivary glands of the upper and lower lips at 11-20 ages. 

The salivary glands 

(n=4) 

The parts of lips Total 

Medial Lateral 

Number of glands 

Upper 

lip 

48.25 

 (45-52) 

43.75 

(33-55) 

92.0 

 (78-107) 

p1 
 Statistically not signif-

icant 

 

p3 
Statistically not signif-

icant 

˂0.05 Statistically not signif-

icant 

Lower 

lip 

44.0 

(41-46) 

59.5 

(43-80) 

103.5 

(84-126) 

p1 
 Statistically not signif-

icant 

 

P2 
Statistically not signif-

icant 

Statistically not signif-

icant 

Statistically not signif-

icant 

p3 
Statistically not signif-

icant 

Statistically not signif-

icant 

Statistically not signif-

icant 

Area (square centi-

meter) 

Upper 

lip 

0.564  

(0.5545-0.5715) 

0.591 

(0.5882-0.5951) 

0.577 

(0.5688-0.5816) 

p1  ˂0.05  

p3 ˂0.05 ˂0.05 ˂0.05 

Lower 

lip 

0.474 

(0.4616-0.4837) 

0.486 

(0.4819-0.4922) 

0.480 

(0.4737-0.484) 

p1 
 Statistically not signif-

icant 

 

P2 ˂0.05 ˂0.05 ˂0.05 

p3 ˂0.05 ˂0.05 ˂0.05 

Note: p – the statistical significance of the differences in the corresponding indices of the salivary glands of the 

lip according to the Wilcoxon criterion (Mann-Whitney) : p1 – the middle and angle of the lip; p2 – upper and 

lower lips. p3 – 6-10 (previous period) and 11-20 years. 

 

The common ducts of these glands are relatively 

long; near the acinar parts, they are sometimes some-

what curved and narrowed, and in their middle part they 

are dilated. In some places in the region of the lower 

lips, there are glands consisting of 2-3 rather large lobes 

closely adjacent to one another, located mainly in the 

initial sections of the excretory duct, some of them of-

ten have lateral branches along which the lobules are 

smaller. Along with the explained above glands in the 

lower lip there are single bunchy glands, with more 

branched ducts. Their lateral branches depart from the 

main duct along its entire length, mostly at right angles. 

The terminal sections of such glands consist of a rather 

large number, from 15 to 20 and more small lobules 

with narrow ducts, which narrowed or dilated near their 

openings. The small salivary glands of the lips near the 

angles of mouth are of two types. Some of them have a 

spherical shape with a clearly expressed large lobula-

tion. The common excretory ducts of such glands in the 

middle part have a cigar-shaped expansion, and along 

their extension, lateral branches with acinar sections at 

their free ends are located. Glands of another type have 

a more complex, branched form. Their ducts are con-

siderably narrower than the ducts of the first group of 

glands and, with a double or triple dichotomous branch-

ing, end in extremely small lobules constituting the 

lobes. These glands in their appearance resemble a 

bunch of grapes. 
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 Microscopic examination of the small salivary 

glands of the lips are complex tubular-alveolar, in their 

structural features, they are mostly serous glands. The 

proper membrane of the terminal sections of these 

glands is well defined. The connective tissue of the mu-

cous membrane forms papillae of microscopic size. 

Outwards from the mucous membrane near the angles 

of mouth, between the bundles of muscles, there are 

also complex tubular-alveolar glands of the mixed type, 

with a predominance of serous, sometimes mucosal ter-

minal sections, with pronounced serous demilunes or 

crescents of Gianuzzi. Mucocytes lie in the central part 

of the mixed terminal section. The demilunes formed 

by seromucous cells is better expressed in them than in 

other age groups. Serous cells forming the demilunes 

differ significantly from the corresponding cells in 

other age groups. These cells secrete both serous and 

mucosal secretions. Their secretory granules respond to 

mucin. Myoepithelial elements form the outer layer in 

all types of the terminal sections. 

 The intercalated ducts of the small salivary glands 

are short narrow tubules, starting directly from their ter-

minal secretory sections. They are usually very 

branched. Insertion ducts lined by cubic or flat epithe-

lium. The second layer in them is formed by myoepi-

theliocytes. The striated salivary ducts are the continu-

ation of the intercalated ducts and are also located in-

side the lobules. Their diameter is much larger of the 

same parameter of intercalated ducts, the lumen is well 

defined. The striated ducts branch and often form am-

pular extensions. They are lined with a single layer of 

cylindrical epithelium. The cytoplasm of their cells is 

acidophilic. The common excretory duct of the glands 

is lined with a multi-layered highly prismatic epithe-

lium and opens to the surface of the mucous membrane. 

The numerous peripheral sensory nerve endings 

found in the terminal sections and in the ducts of the 

glands are represented by polymorphic structures. The 

most common are encapsulated endings resemble the 

end-bulbs of Krause. They are formed by the myelin-

ated nerve fiber of a large or medium caliber, the end 

branching of which has the appearance of a complex 

glomerulus. It should be noted that encapsulated recep-

tors like end-bulbs of Krause are located by 6-10 bod-

ies, forming the dense receptor fields in the walls of the 

ducts of the salivary glands. Some encapsulated end-

ings are surrounded by blood vessels on all sides. By 

the end of this age period, the observed changes in the 

small glands of the lips consist not only in increasing 

the length of the area they occupy, but also in the pres-

ence of glands, as well as in lengthening the ducts and 

increasing the size of the glands. The glands of the an-

terior regions of the oral vestibule are located in the 

submucosal layer of the lips, make up like glandular 

plates that prominent into the cheek area at the level of 

the angles of mouth. The lower labial glandular plate, 

prominent beyond the angles of mouth, reaches a length 

of 8 cm and a width of 1 to 2 cm. The widest part of this 

glandular plate corresponds to the central part of the 

lower lip, the narrower one is located at the level of the 

angles of mouth, and near the frenulum of the upper lip 

it is narrowed. The glands of the lips are located like 3-

5 rows that not strictly parallel and unequal in length, 

with the shortest row of glands lying at the transitional 

fold, the longer one closer to the edge of the lips. A 

number of glands of the upper lip without noticeable 

borders passes into the cheek area. In the region of the 

upper lip, the glands predominate, usually consisting of 

one rather large or, more rarely, several (3-4) smaller 

lobes centrally located in the initial part of the main ex-

cretory duct, and extending along the lateral branches. 

The common excretory duct of their mostly direct, 

sometimes at the place of its lateral branches and at the 

openings has an extension. In the area of the lower lip, 

along with such forms of glands, glands are also found 

with narrower excretory ducts, branched mainly along 

the magistral type. Their acinar departments consist of 

5–8 lobes of various sizes, round or oval, located on the 

side branches of their main duct. In the area near the 

angles of mouth, the small salivary glands in their form 

resemble a bunch of grapes, their main divisions consist 

of a large number (10-15) of isolated lobes, which in 

turn consist of even smaller lobules. Their excretory 

ducts are relatively narrow, long and usually have a 

magistral type of branching. The bodies of glands near 

the angles of mouth, for the most part lie in the submu-

cosal layer and between the bundles of the buccinator 

muscle. The lamina propria of the mucous membrane, 

consisting of loose fibrous connective tissue, forms 

high narrow papillae that prominent deep into the epi-

thelium. Behind it is a strongly developed layer of elas-

tic fibers. Muscular plate mucous membrane is missing. 

The submucous layer formed by loose unformed fi-

brous connective tissue, rich in fat and lymphoid ele-

ments and mucous-serous small salivary glands. The 

glands are complex tubular-alveolar, with a predomi-

nance of serous components. The serosocytes are lo-

cated on the basement membrane; the nuclei are local-

ized closer to the basal pole. The mucocytes are with 

characteristic serous demilunes or crescents of Gia-

nuzzi, in the cytoplasm of which the secret is not deter-

mined. Terminal sections of the glands are surrounded 

by dark myoepithelium cells. The excretory ducts of the 

small salivary glands are divided into intercalated, stri-

ated and common excretory duct. Intercalated ducts are 

less branched and shorter than other ducts. The striated 

ducts are very well developed; they are long and 

strongly branched. There are often narrowings and bal-

loon-like extensions in them. The cylindrical epithe-

lium lining them shows well-impressed basal striation. 

The lumens of glands are mostly narrow; each cell is 

surrounded by fusiform myoepithelium cells. The com-

mon excretory ducts are lined with one or two-layer cy-

lindrical epithelium, passing into the multilayered epi-

thelium. The main excretory duct of the minor salivary 

gland is branched intensively. Also are found myelin 

and non-myelin nerves, following along the vessels and 

ducts. They form the nerve endings in the walls of 

blood vessels, on the terminal sections and in the excre-

tory ducts of the glands. Nerve endings are encapsu-

lated end-bulbs of Krause type and, receptors of the 

type of compact glomeruli, which are mainly embedded 

in the terminal sections of the glands of the lower lips. 

They were also detected in the walls of the ducts of the 

small salivary glands. Moreover, unlike encapsulated 
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endings, receptors of the type of compact glomeruli are 

located in the subepithelial layer.  

 Thus, the salivary glands play an important role 

in the functioning of the mucous membrane of the up-

per and lower lips, in all metabolic reactions in them. 

Their number and area are important parameters that 

characterize the small salivary glands of the lips. The 

age period of 11-20 years is very important from this 

point of view; it is during this period that the processes 

of dynamic development take place. Our study showed 

that the labial glands are located on the upper and lower 

lips in places of the greatest accumulation of nerve and 

vascular elements, which apparently is due to their in-

fluence on the secretion process. 
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АННОТАЦИЯ. 

В представленном обзоре приведены и проанализированы основные механизмы формирования инсу-

линорезистентности по данным отечественных и зарубежных исследователей. Отмечена многофактор-

ность патологических нарушений, в том числе роль кишечной микробиоты, связанных с развитием ожи-

рения и возникающих при его развитии. Определены приоритетные направления обследования лиц с ожи-

рением и возможные пути коррекции избыточной массы тела. 

ANNOTATION. 

In the presented review, the main mechanisms for the formation of insulin resistance are presented and ana-

lyzed according to the data of domestic and foreign researchers. The multifactorial nature of pathological disorders 

is noted, including the role of the intestinal microbiota associated with the development of obesity and arising 
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