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Summary 

 
The submandibular gland harvested from 5 white Wistar rats was histologically 

processed for structural and functional considerations. Was found to contain only one type of 
the acini, namely serous acini, similar but not identical with those from thyroid gland. In 
addition to excretory channels encountered in most mammals, in the rats there are also 
granular channels containing secretory cells, whose moderate PAS + secretion we consider 
to be mucoproteic. Although glands containing a single type of acini are not considered 
mixed, submandibular gland of the rats may be considered a gland having mixed secretion, 
because in the mixed serous secretion produced by the cells of the serous acini is added the 
mucoproteic of the cells of granular channels. 
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Structure of the submandibular glands of rats has been investigated since 

the nineteenth century by Ranvier (cited by 10, 4). łupa (10) made a thorough 
study of the gland, describing the cells from acini of the gland, which he considers 
them serous type. He also describes the excretory channels, including granular 
channels, but he explains presence of granulations from cytoplasm of the cells from 
these channels as due to form and disposal of the mitochondria (4). Structure and 
function of granular channels represented the subject of numerous studies, both by 
optical microscopy (8) and electronic microscopy (5, 6, 7). These studies have 
revealed several types of cell in walls of granular channels; the most studied being 
the dark cells and those having „brush” edges, but only morphologicaly, their role 
being not fully known (7). Other authors argue that they reveal mucous and serous 
cells in the acini and channels (9). Given that results from the scientific literature 
concerning the structure and type of secretion of cells from acini, but especially 
from granular channels of submandibular gland of rats, are incomplete and 
sometimes even contradictory, we proposed to test these aspects. 
 

Materials and methods 
 

The biological material used in this study was represented by 5 white Wistar 
rats, with an average weight of 160 g. After a preliminary narcosis with chloroform, 
the animals were slaughtered by atlo-occipital dislocation. Animals were positioned 
in dorsal decubitus, was performed a skin incision along the median line ventral of 
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the neck until the submandibular gland was observed, which was harvested for 
performing the histological investigations. By cross-section with a very sharp blade, 
we got slices with thickness of about 5 mm, which were introduced for fixing in 
Stieve solution for 24 hours. Further pieces were washed and dehydrated with 
ethylic alcohol in increasing concentrations (70o, 95o, and absolute), clarified with 
butyl alcohol (n-butanol) and included in paraffin. Have been practiced sections 
having thickness of 5 µ, and for contrasting of sections we used Goldner’s trichrom 
and PAS reaction stain techniques. 

 
Results and discussions 

 
In histological sections of the submandibular gland of rats, a single type of 

acini is observed (fig. 1) and not more types that in most mammals. These acini are 
small sizes, and cells which composed them contain round nuclei arranged in their 
one third basal. As size and structure that resembles with the serous acini of 
parotid gland. Regarding citoplasm of acinar cells, it appears more transparent than 
in serous acini, but not as transparent as those from mucous acini.  

 

 
Fig. 1. Serous acini, striated and granular channels in the submandibular gland of 

the rats (Goldner’s trichrom stain, ob. 40X) 
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These particular acini represent the only existing type of acini in 
submandibular gland of the rats and in Goldner’s trichrom stain they resembles 
morphologically with those from the parotid gland, but a more open color of the 
cytoplasm suggest that secretion products may be somehow similar but not in the 
least identical. In literature there are views regarding acini of submandibular gland 
from some rodents, which in some cases are controversial. Thus, Stormont (1932) 
and Duthie (1934) called its glandular tubes, Boerner-Patzelt cited by Jacoby and 
Leson (3) called its tubuloalveolar terminal pieces. From the functional point of 
view, most authors consider them serous acini, but there are authors who argue 
they are mucous acini (2), seromucous in opinion of Schäfer cited by Jacoby and 
Leson (3) and more serous than mucous in opinion of Boerner-Patzelt, cited by the 
same authors. 

Concerning excretory channels, submandibular gland of the rats also 
present particularities in the sense that it also contain a type of channels, granular 
channels, besides the intercalar and striated channels (fig. 1). Cell from the walls of 
these channels presents net outlined granulations in cytoplasm, with forms, in most 
cases, spherical or oval. In terms of size, the granulations are very polymorphous, 
existing the very small to very large. They are relatively polymorphous also as 
tinctorial affinity, appearing from red to orange live on Goldner’s trichrom stain. 
Different sizes and tinctorial affinity suggests either that the secretory product 
contained in this granulations is in various stages of maturation, whether they 
contain secretory products with different structure, and even one another situation. 
The high number of these polymorphous granulations suggests a very intense 
secretory activity of the cells from the walls of granular channels. Also, for an 
intense secretory activity plead sinuous (contort) form of the granular channels, 
showing that they are relatively long. Regarding naming of granular channels there 
were several views, although the vast majority of authors use this name. Honda 
(1927) calls them acini, Fekete (1941) terminal tubes, and Pease (1956) says to 
them serous alveoli, all of these authors being cited by Tache (8). 

Given the particular aspects found in submandibular gland in rats, we 
performed the PAS reaction to obtain some additional information about the feature 
of secretion of cells from the structure of acini and granular channels. We found 
that cytoplasm of cells from the structure of acini from submandibular gland of the 
rats, is PAS-, as in serous acini, even if in the Goldner’s trichrom stain differences 
were clearly visible. This shows that the secretion of acini from submandibular 
gland of the rats is serous type, but seems not the same as that of the serous acini 
of the parotid gland. Granulations of the cells from the walls of granular channels 
appear moderately PAS + suggesting that secretory products that contain them are 
somehow intermediate between the serous and mucous, that they are mucoproteic 
type or at least that appears after tinctorial affinity. 

The aspects observed indicate that the sublingual gland of the rat presents 
some structural features. It is not a typical mixed gland, as occurs in most 
mammals, because at its level exist only one type of acini, which after appearance 
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and tinctorial affinity are serous acini. However we can not say that it is a typical 
serous gland, because in submandibular gland of the rats secretion of acini is not 
the single secretion of gland, here adding also the secretion of the cells from 
granular channels, which is well represented and that feature is mucoproteic. Thus 
we can say that submandibular gland of the rats is a mixed gland, although it 
contains a single type of acini, serous acini. Secretion of the acini is serous, but it is 
mixed with that mucoproteic of the cells of granular channels, so although 
regarding morphology and secretion of the acini it is a serous gland, final secretion 
is mixed, fact that make us to say that submandibular gland of the rat is a particular 
mixed gland and term „mixed” refers to the final secretion and not to mixed acinous 
secretion as in mixed classical salivary glands, which contain several types of acini. 

 
Conclusions 

 
Acini from submandibular gland of rats are all the same and both regarding 

the histological structure and tinctorial affinity they have feature of serous acini, 
similar but not identical with those from parotid gland. 

In addition of excretory channels present in mammalian salivary glands, in 
submandibular gland of the rats there's one more type of channels, named granular 
or contort channels. 

Cells from walls of granular channels contain numerous polymorphous 
intracytoplasmatic granulations which suggest that they have an intense secretory 
activity. 

As tinctorial affinity, granulations from cytoplasm of cells from granular 
channels are different from those of the acini structure, moderate PAS + reaction 
suggesting that their secretion is mucoproteic. 

By mixing serous secretions of acini with that mucoproteic of the granular 
channels cells, result a mixed final secretion which make us to consider 
submandibular gland of the rat a mixed particular gland. 
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