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I. INTRODUCTICON

There are no exact data to be found in literature on the formation and deve-
lopment of the large salivary glands in animals. Aeberhardt (1931) in investiga-
ting the salivary glands in embryos of the cat and dog, stated that these glands are
formed comparatively early and that they possess formed secreting elements as
early as the embryo stage. Chievitz (1885) also observed formed secreting
elements and the presence of mucous substances, initially only in the apical part
of the cells, in the salivary glands of the embryos of different species of animals,
On the other hand, Jacoby & Leeson (1959), who examined the salivary glands
of young rats from the time of birth up to 6 months of age, are of the opinion that
in animals formation of the secreting part of the salivary glands does not begin
until after the birth of the individual and lasts up to the end of the first 6 weeks
of life. In my previous work (Szymanska, 1962) I observed a well-formed
submandibular and sublingual salivary gland producing secretion in rat embryos
originating from the later periods of pregnancy. In man, in the opinion of the
embryologists (Hertwig, 1910; Clara, 1940; Patten, 1946; Brandt, 1949;
Godlewski, 1950), large salivary glands are formed during the 6th—8th week
of embryonic life. The mechanism of development of salivary glands in man
consists in the formation of condpact groups of epithelial cells of ectodermal origin
and their growth on a mesenchymatic base (Patten, 1946). The formation of the
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lumen and further differentiation of these compact bands takes place later, in the
final period of foetal life.

II. MATERIAL AND METHODS

The salivary glands of 42 white rat embryos were used for the purposes of the
present study, this number including 4 embryos 22 mm. long, 6 embryos 24 mm.
long, 17 embryos 26 mm. long, and 15 embryos 29 mm. long. After inecising the skin
on the neck of the embryo, the rudiments of both the salivary glands examined
were prepared whole, together with the connective tissues surrounding them, and
dissected in turn. Bouin, Zenker and Lison-Vokear fluids were used as
fixing mediums. The preparations made using the paraffin technique were cut into
sections 6 microns thick, and stained with haematoxylin-eosine, ferrous haematoxy-
lin, mucicarmine, Haidenhain’s “Azan"”, PAS-ferrum (Graumann & Clauss,
1958) and by the following methods — Himes and Moriber (Himes & Moriber,
1956), Feulgen and Brachet (Pearse, 1960),

III. RESULTS

The youngest embryos in which it proved possible to observe the
rudiments of salivary glands were embryos 21 and 22 mm. long. The first
perceptible picture here is formed by the fairly large, compact accu-
mulations of cells (Fig. 1). These cells have distinct, large, spherical
nuclei. Both the cytoplasm and the nuclei stain very lightly by the
histochemical and histological methods used, and it is only when the
Himes-Moriber method is used for staining that the plasm of the cells is
distinctly yellow. There is a minimum nuclein acids content. Only the
nuclear membrane and the single grains of chromatyne are visible in the
nucleus. There are a large number of caryokinetic fissions.

In white rat embryos 24 mm. long (Fig. 2) a sort of fission takes place,
fragmentation of the compact formations constituting the rudiments of
the salivary glands. Folds appear on their surface and in this way small,
initially compact, groups of cells are gradually isolated, and a lumen next
appears in them. It is possible here to distinguish formations with
a fairly large lumen — rudiments of outlet ducts, and small round-
-shaped elements with a scarcely perceptible lumen — rudiments of the
secreting sections — vesicles. During this period the results of staining
with mucicarmine, PAS-ferrum and "Azan’ are negative, When stained
by the Himes-Moriber method the cytoplasm of all the elements is
yellow. DNA and RNA contents are slightly greater here than previously,
but still small. A large amount of cells in process of fission are visible.
On account of the vesicular structure and the topography it must be
assumed that these are the rudiments of the submandibular salivary
gland.

In embryos 26 mm. long, in addition to the rudiments of the subman-
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dibular salivary gland, for the first time it proved possible to observe
rudiments of the mucous sublingual salivary gland. The submandibular
gland during this period consists of distinct vesicles and of ducts (Figs.
3, 4, 5). The vesicles are somewhat irregular in shape, and are formed by
cells containing large, spherical nuclei, which give a fairly strong Feulgen
reaction. Protoplasm gives a strong Brachet reaction, stains yellow, and
in the apical part stains red by the Himes-Moriber method. Staining with
mucicarmine reveals the presence of mucus in the apical part of the cells.
Thus, as early as this stage of development of the submandibular salivary
gland of the rat, the muco-serous character of its secreting cells is
perceptible, but purely mucous elements are absent. The ducts are not
as yet differentiated into the various sections which occur in adult
animals. Only two kinds can be distinguished: small with a regular lumen,
lying among the vesicles — intralobular ducts (5, a) and large, interlobular
ducts lying separately in the connective tissue (5, b). All the elements
are separated by a large amount of connective tissue.

The secreting part of the sublingual salivary gland in 26 mm. embryos
(Figs. 4, 5) is constructed of distinct tubes of a mucous character and of
a small amount of the elements described above in the submandibular
salivary gland. They are distributed in the form of separate cells, haif-
-moons, and sometimes even whole vesicles. The serous cells accompa-
nying the mucous tubes also give a small degree of positive reaction to
mucus. These are, similarly to those in the rudiments of the submandibu-
lar salivary gland, cells similar in appearance to serous elements, but
capable of producing a small amount of mucous substance. Its presence
may be discovered, particularly in the apical part of the cells. These are
muco-serous cells. Their cytoplasm contains a considerable amount of
ribonucleic acid.

The mucous cells of the tubes have light-coloured protoplasm and large
nuclei, either oval, round or flattened in shape. The secretion contained
in the cytoplasm stains with mucicarmine and PAS-ferrum.

The rudiments of the ducts have the same structure here as in the
submandibular salivary gland.

The salivary glands of embryos 29 mm. long are of similar structure.
A large amount of mucous secretion staining intensively with muci-
carmine, PAS-ferrum and aniline-blue can be found in the mucous
secreting elements of the sublingual salivary gland (Fig. 6), and in the
lumen of the ducts. The nuclei of the cells reveal a large amount of DNA,
and the cytoplasm, particularly in the muco-serous cells, a large amount
of RNA. There is considerably less caryokinesis here, There is an increa-
singly large number of secreting elements, but the gland is still threaded
by a large amount of connective tissue. Ducts are not differentiated, there
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is no sexual dimorphism present. The division of the gland into lobes is
perceptible for the first time.

1V. DISCUSSION OF RESULTS

The rudiments of salivary glands do not form simultaneously. Of the
salivary glands examined, the submandibular gland is formed earliest.
In the development of this salivary gland I observed the transition from
single accumulations of cells, through the stage of formations possessing
a lumen, to vesicles and ducts. The change in the histochemical picture
took place parallel to the change in the morphological picture. The celis
in the earliest period stain very faintly. The cytoplasm is light in colour,
exhibits a very small amount of RNA, polysaccharides and acid muco-
polysaccharides. The nuclei are also very light in colour, the response to
the Feulgen reaction very slight. Only the outline of the nucleus and
a few separate grains of chromatine are clearly visible. With development
of the submandibular gland an increasingly large amount of RNA,
polysaccharides and acid mucopolysaccharides can be found in the
cytoplasm. In embryos 26 mm. long I observed the presence of mucus in
the cytoplasm of the cells of vesicles, but there was only a very small
amount and it is concentrated mainly in the apical part and in the lumen
of the vesicles. In the oldest embryos which I was able to examine, i.e
29 mm. long, the amount of mucus was slightly greater, and at the same
time it appeared in the lumen of ducts. The vesicles of the submandibular
salivary gland of the rat embryo, despite the structure typical of serous
elements, and the protein substances contents, are capable of producing
a mucous discharge, as is the case in the same salivary gland in adult
animals (Wimsatt, 1956; Siuda & Szymanska, 1961). They are
therefore also composed of muco-serous cells.

The outlet ducts of the submandibular salivary gland differ, however,
fairly considerably from the ducts of the adult animal (Hill& Bourne,
1954; Schmidt, 1959; Siuda & Szymanska, 1961). I was not able to
observe either insertions or granular sections or striate ducts. Jacoby
& Leeson (1959) observed the formation of these elements only in
animals several weeks old. I observed two kinds of ducts only in embryos:
smaller ones, regular, lying between the vesicles, and larger ones with
a large lumen, lying separately in the connective tissue. The tissue covers
the entire gland, but as the latter develops the amount of tissue decreases
in favour of the glandular tissue.

I observed the sublingual salivary gland for the first time in embryos
26 mm. long. The predominant element in its structure is formed by the
tubes composed of mucous cells. Near them there is a small number of
serous cells, the cytoplasm of which also stains slightly for mucus. The
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mucous tubes are constructed of large, light-coloured cells, of which only
a few have flattened nuclei, similarly to the same elements in adult
animals. A large number of the nuclei, on the other hand, are oval or
even round in shape. The mucous secretion in the young forms of the
gland occurs only in the apical part of the cells. In older animals it fills
the whole cytoplasm and appears in the lumen of the tubes and duets.
The amount of nuclein acids is far greater than in the sublingual salivary
gland of adult animals.

The secreting elements of the submandibular and sublingual salivary
glands therefore develop in the embryo until they attain the stage of
almost completely formed glands. The salivary glands start their secretory
function beginning with embryos 26 mm. long. The ducts in the rudiments
of the salivary glands are not differentiated nor completely formed. The
development of the ducts probably takes place after the birth of the
animal.

I did not observe sex dimorphism in the salivary glands which

I examined.
V. SUMMARY

The authoress observed the development of the submandibular and sublingual
glands of the white rat, in material consisting of 42 embryos varying in length from
22—29 mm. The rudiments of the salivary glands were fixed in Bouin, Zenker,
Lison-Vokaer fluids and soaked in paraffin. Sections 6 microns thick were
stained with haem.-eosine, ferrous haem.-, mucicarmine, ”Azan”, PAS-ferrum, and
also by the Himes-Moriber, Feulgen and Brachet methods.

The earliest rudiments of the submandibular salivary gland of the white rat were
observed in embryocs 22- mm. long, in the form of compact accumulations of cells,
which next become differentiated into ducts and vesicles. Histological and histo-
chemical reactions were very faint during this period. In older (26 mm.) embryos
the vesicles are well formed, the cells composing them contain large spherical
nuclei, increasingly rich in DNA. There is a small amount of mucus in the apical
part of the cells. The secreting part of the submandibular salivary gland of the
embryos is therefore a vesicular gland composed of muco-serous cells. Pyronin-
-absorbing capacity of the cytoplasm of the cells increases with the development
cf the salivary glands.

The sublingual salivary gland was observed in embryos from 26—29 mm. long.
This is a tubular salivary gland composed of mucous cells with a small admixture
of muco-serous cells.

Among the outlet ducts in older embryos small intralobular duects, and broader —
interlobular ducts, are found. The ducts in the rudiments of the salivary glands in
older embryos contain mucous secretion in the lumen.

The salivary glands of embryos do not exhibit sex dimorphism. The initially largas
amount of connective tissue decreases in favour of glandular tissue. Starting with
embryos 26 mm. long, the division of the gland into lobes can be observed.
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EXPLANATION OF PLATES

Plate VI.

Fig. 1. Rudiments of the salivary glands of a rat embryo 22 mm. long. Stained with

haematoxylin-eosine. Magnified 230 >.

Fig. 2. Salivary glands of a rat embryo 24 mm. long. Stained with haematoxylin-

-eosine. Magnified 230 <.
Plate VII.

Fig. 3. Salivary glands of a rat embryo 26 mm. long. Stained with huematoxylin-

-eosine. Magnified 230 X.
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Fig. 4. Submandibular salivary gland (on left) and sublingual gland (on right) of
a rat embryo 26 mm. long. Stained with haematoxylin-eosine. Magnified 230 .

Plate VIII.
Fig. 5. As above. Preparation stained with mucicarmine. a — small duct, b — large
interlobular duct. Magnified 230 <.

Fig. 6. Sublingual salivary gland of rat embryo 29 mm. long. Stained with mucicar-
mine. Magnified 230 x.

STRESZCZENIE

Autorka obserwowata rozwdj $linianki podszezekowej i podjezykowej szezura bia-
tego na materiale skladajacym sie z 42 zarodkéw diugosci 22—29 mm. Zawigzki §li-
nianek utrwalano w piynie Bouina, Zenkera, Lisona-Wokaera i zatapiano w parafi-
nie. 6 mikr. skrawki barwiono hem. eozyna, hem. zelazista, mucikarminem azanem,
PAS — Zelazem i metodami Himesa-Moribera, Feulgena i Bracheta.

Najwezesniejszy zawiazek §linianki podszczekowej szczura bialego autorka obser-
wowata u zarodkéw diugosci 22 mm. pod postacig litych skupiefi komérek, ktére na-
stepnie réznicowaly sie na przewody i pecherzyki. Reakcje histologiczne i histoche-
miczne wypadaly w tym okresie bardzo stabo. U starszych (26 mm) zarodkéw pe-
cherzyki sa juz dobrze uformowane, tworzace je komérki zawierajg duze kuliste ja-
dra, coraz bogatsze w DNA. W czeSci szczytowej komoérek stwierdza sie niewielka
ilos¢ $luzu. Czes¢ wydzielnicza Slinianki podszezekowej zarodkéw jest wiec gruczo-
tem pecherzykowym zbudowanym z komérek $luzowo-surowiczych. Pyroninochton-
no$é¢ cytoplazmy komérek wzrasta w miare rozwoju Slinianki.

Slinianka podjezykowa obserwowana byla u zarodkéw dtugosci 26—29 mm. Jest to
§linianka cewkowa zbudowana z komoérek $luzowych z niewielka domieszka komo6-
rek $luzowo-surowiczych.

Wsréd przewodoéw wyprowadzajacych u starszych zarodkéw stwierdza sie mate
przewody Srédzrazikowe i szersze — miedzyzrazikowe. Przewody w zawiazkach §li-
nianek starszych zarodkow zawieraja w §wietle wydzieline §luzows.

Slinianki zarodkéw nie wykazujg dymorfizmu piciowego. Poczatkowo duza ilosé
tkanki tacznej ulega zmniejszeniu na rzecz tkanki gruczolowej. Poczawszy od 26 mm.
dlugo$ci zaznacza sie podziat gruczolu na zraziki.
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