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I. I N T R O D U C T I O N 

T h e r e a r e no exac t da t a to be found in l i t e r a tu re on t h e f o r m a t i o n and d e v e -
l o p m e n t of t h e large sa l ivary glands in an imals . A e b e r h a r d t (1931) in inves t iga -
t ing t h e sa l iva ry glands in embryos of t h e cat and dog, s ta ted t h a t these g lands a re 
f o r m e d compara t ive ly ear ly and t h a t they possess fo rmed secre t ing e lements as 
ear ly as t h e e m b r y o stage. C h i e v i t z (1885) also observed f o r m e d secret ing 
e lements and the presence of mucous subs tances , init ially only in the apical p a r t 
of t h e cells, in the sa l ivary glands of t he embryos of d i f f e r e n t species of animals . 
On the o the r hand , J a c o b y & L e e s o n (1959), who e x a m i n e d the sa l ivary glands 
of young r a t s f r o m the t ime of b i r th up to 6 mon ths of age, a r e of t he opinion t h a t 
in an imals f o rma t ion of t he secret ing p a r t of the sa l ivary g lands does not begin 
unt i l a f t e r t h e b i r th of the individual and lasts u p to the end of t he f i r s t 6 weeks 
of l i fe. In m y previous w o r k ( S z y m a ń s k a , 1962) I observed a w e l l - f o r m e d 
s u b m a n d i b u l a r and sub l ingua l sal ivary gland producing secret ion in r a t embryos 
or ig ina t ing f r o m the la te r periods of p regnancy . In man , in the opinion of the 
embryologis t s (H e r t w i g, 1910; C l a r a , 1940; P a t t e n , 1946; B r a n d t , 1949;  
G o d l e w s k i , 1950), l a rge sa l ivary g lands a re fo rmed d u r i n g the 6th—8th week 
of e m b r y o n i c life. The mechan i sm of deve lopmen t of sa l iva ry glands in m a n 
consists in t h e fo rma t ion of corrfpact g roups of epi thel ia l cells of ec todermal origin 
and the i r g r o w t h on a mesenchymat ic base ( P a t t e n , 1946). The fo rma t ion of thf 
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lumen and f u r t h e r di f ferent ia t ion of these compact bands takes place la ter , in the 
f inal period of foetal life. 

II. MATERIAL AND METHODS 

The sal ivary glands of 42 white ra t embryos were used for the purposes of the 
presen t s tudy, this number including 4 embryos 22 mm. long, 6 embryos 24 mm. 
long, 17 embryos 26 mm. long, and 15 embryos 29 mm. long. Af te r incising the skin 
on the neck of the embryo, the rudiments of both the sa l ivary glands examined 
were p repared whole, together with the connective tissues su r round ing them, and 
dissected in tu rn . B o u i n , Z e n k e r and L i s o n - V o k e a r f luids w e r e used as 
f ix ing mediums. The preparat ions made using the pa ra f f in technique w e r e cut into 
sections 6 microns thick, and stained with haematoxyl in-eosine, f e r rous h a e m a t o x y -
lin, mucicarmine , Haidenhain 's "Azan", P A S - f e r r u m ( G r a u m a n n & C l a u s s , 
1958) and by the following methods — Himes and Moriber ( H i m e s & M o r i b e r , 
1956), Feulgen and Brachet ( P e a r s e , 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, 
fragmentat ion 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 largo 
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. 

IV. 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 cells 
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 28 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 s tructure 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 ( W i m s a t t , 1956; S i u d a & S z y m a ń s k a , 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 (H i 11 & B o u r n e, 
1954; S c h m i d t , 1959; S i u d a & S z y m a ń s k a , 1961). I was not able to 
observe either insertions or granular sections or striate ducts. J a c o b y 
& L e e s o n (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 s tructure 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 ducts. 
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 af ter 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 submandibu la r and subl ingual 
glands of the whi te ra t , in mate r ia l consisting of 42 embryos varying in length f rom 
22—29 mm. The rud iments of the sal ivary glands were f ixed in B o u i n, Z e n k e r , 
L i s o n - V o k a e r f luids and soaked in para f f in . Sections 6 microns thick were 
s ta ined with haem.-eosine, f e r rous haem.- , mucicarmine, "Azan", P A S - f e r r u m , and 
also by the Himes-Moriber , Feulgen and Brachet methods. 

The earl iest rud imen t s of the submand ibu la r salivary gland of the whi te r a t were 
observed in embryos 22 mm. long, in the form of compact accumulat ions of cells, 
which next become d i f fe ren t ia ted into ducts and vesicles. Histological and his to-
chemical react ions were very fa in t dur ing 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 
pa r t of the cells. The secret ing par t of the submand ibu la r sal ivary gland of the 
embryos is the re fore a vesicular gland composed of muco-serous cells. Py ron in -
-absorb ing capacity of the cytoplasm of the cells increases with the development 
cf the sal ivary glands. 

The subl ingual sal ivary gland was observed in embryos f rom 26—29 mm. long. 
This is a tubu la r sal ivary gland composed of mucous cells wi th a small admix tu re 
of muco-serous cells. 

Among the outlet ducts in older embryos small in t ra lobular ducts, and broader —  
inter lobular ducts, are found. The ducts in the rud iments of the sal ivary glands in 
older embryos contain mucous secretion in the lumen. 

The sal ivary glands of embryos do not exhibit sex dimorphism. The initially large 
amount of connective t issue decreases in favour of g landular tissue. S ta r t ing wi th 
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 ra t embryo 22 mm. long. Stained with 

haematoxyl in-eos ine . Magnified 230 X. 
Fig. 2. Sal ivary glands of a ra t embryo 24 mm. long. Stained with haematoxy l in -

-eosine. Magnif ied 230 X. 
Pla te VII. 

Fig. 3. Sal ivary glands of a ra t embryo 26 mm. long. Stained with haematoxy l in -
-eosine. Magnif ied 230 X. 
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Fig. 4. S u b m a n d i b u l a r sa l ivary gland (on left) and sub l ingua l g land (on right) of 
a r a t e m b r y o 26 m m . long. S ta ined wi th haema toxy l in -eos ine . Magni f ied 230 X. 

P l a t e VIII . 
Fig. 5. As above. P r e p a r a t i o n s ta ined wi th muc ica rmine . a — smal l duct , b — large 

• i n t e r l o b u l a r duct . Magni f ied 230 X. 

Fig. 6. Sub l i ngua l sa l ivary g land of r a t e m b r y o 29 m m . long. S ta ined wi th muc ica r -
mine . Magni f i ed 230 X. 

S T R E S Z C Z E N I E 

A u t o r k a o b s e r w o w a ł a rozwój ś l in ianki podszczękowej i p o d j ę z y k o w e j szczura b ia -
łego na m a t e r i a l e s k ł a d a j ą c y m się z 42 za rodków długości 22—29 m m . Zawiązki śl i-
n ianek u t r w a l a n o w płynie Bouina , Z e n k e r a , L i s o n a - W o k a e r a i za t ap iano w p a r a f i -
nie. 6 m i k r . s k r a w k i ba rwiono hem. eozyną, hem. żelazistą, m u c i k a r m i n e m azanem, 
P A S — żelazem i m e t o d a m i H i m e s a - M o r i b e r a , Feu lgena i Brache ta . 

Na jwcześn i e j s zy zawiązek ś l in ianki podszczękowej szczura b ia łego a u t o r k a obser -
w o w a ł a u z a r o d k ó w długości 22 m m . pod postacią l i tych skup ień komórek , k tó re n a -
s tępn ie różn icowały się na p rzewody i pęcherzyki . R e a k c j e his tologiczne i h is toche-
miczne w y p a d a ł y w tym okres ie ba rdzo s łabo. U s t a r szych (26 m m ) za rodków pę-
cherzyki są już dobrze u f o r m o w a n e , tworzące je k o m ó r k i z a w i e r a j ą duże ku l i s te j ą -
d ra , coraz bogatsze w DNA. W części szczy towej k o m ó r e k s tw ie rdza się n iewielką 
ilość śluzu. Część wydzie ln icza ś l in ianki podszczękowej z a r o d k ó w jes t więc gruczo-
łem p ę c h e r z y k o w y m z b u d o w a n y m z k o m ó r e k ś luzowo-surowiczych . Py ron inoch łon -
ność cy top lazmy k o m ó r e k w z r a s t a w m i a r ę rozwoju ś l in ianki . 

Ś l in i anka p o d j ę z y k o w a o b s e r w o w a n a była u za rodków długości 26—29 m m . Jes t to 
ś l in ianka c e w k o w a z b u d o w a n a z k o m ó r e k ś luzowych z n iewie lką domieszką k o m ó -
rek ś luzowo-surowiczych . 

Wśród p r z e w o d ó w w y p r o w a d z a j ą c y c h u s ta rszych z a r o d k ó w s tw ie rdza się ma łe 
p r zewody ś ródz raz ikowe i szersze — międzyzraz ikowe. P r z e w o d y w zawiązkach śli-
n i anek s t a r szych za rodków z a w i e r a j ą w świe t le wydzie l inę ś luzową. 

Ś l in iank i z a r o d k ó w nie w y k a z u j ą d y m o r f i z m u płciowego. Począ tkowo duża ilość 
t k a n k i ł ączne j ulega zmnie j szen iu na rzecz t k a n k i g ruczołowej . Począwszy od 26 m m . 
długości zaznacza się podział gruczołu na zraziki . 
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