
Research Institute of Experimental Medicine, Hungarian Academy of Sciences ; Department 
of Pathology, National Institute of Rheumatology and Medical Hydrology, Budapest

A STUDY OF THE LYMPHATIC SYSTEM 
OF THE CANINE SALIVARY GLAND

M. P a pp  and I . F o do r

(Received May 29, 1957)

Most of o u r know ledge concerning th e  ly m p h a tic  system  of s a l iv a ry  
g lands dates b a c k  to  th e  la te  19th cen tu ry , a n d  h a d  been  obtained  b y  th e  
in jec tio n  m ethod , w hich  h as  u n til recen tly  re m a in e d  th e  m ethod o f cho ice . 
T he inadequacies o f th e  in jec tion  m ethod , h o w ever, have repeated ly  b een  
stressed  b y  H u n g a ria n  au th o rs  [3, 4].

F o r th is  rea so n  i t  seem ed ju stified  to  re in v e s tig a te  th e  lym ph vesse ls  
o f  th e  dog’s sa liv a ry  g lands b y  a m eth o d  superio r to  th e  injection  te c h n iq u e , 
n o tab ly  b y  th e  one m aking  th e  ly m p h  cap illa ries v isib le  b y  inducing ly m p h  
congestion.

Methode

Twenty dogs, weighing about 10 kg each, were used. The main lymphatic trunks and 
the deep lymph glands were ligated in the neck. This interference with the lymph flow made 
it possible to visualize the lymphatics in the salivary glands. It had been namely observed [2] 
that obstruction of the cervical lymph flow results in oedema of the salivary glands whose 
lymph vessels dilate in about 1/3 of the cases. In some cases we obstructed not only the cervical 
lymph flow, but also ligated all oral orifices of the salivary glands that could be located. The 
animals were sacrificed 24, 48 and 72 hours following operation, respectively. The salivary 
glands in the oedematous environment were fixed in 5 per cent cold formaldehyde. The sec­
tions prepared by the usual method were stained with haematoxylin-eosin. Most often the 
submandibular gland was studied.

R esults

a) The lym ph  vessels o f  the capsule

In  th e  capsu le , la rge  lu m in a  lined  w ith  e n d o th e liu m  and  filled w ith  a  
hom ogeneous su b stan ce  s ta in in g  w ith  eosin occured  side-by-side so m etim es 
like a s trin g  o f p ea rls . A t sites, only en d o th e liu m  se p a ra te d  one lum en fro m  
th e  o ther. Some lu m in a  con ta ined  valves. In  th e  im m ed ia te  p ro x im ity  o f  
th e  ly m p h  vessels b lood  vessels, w ith  n a rro w  lu m e n  filled w ith  blood w ere  
seen. As com pared  th e  nuclei in  th e  en d o th e lia l w all o f th e  d ila ted  ly m p h  
vessels were fa r th e r  from  one an o th e r th a n  those  in  th e  wall of blood c a p il­
la ries.



Fig. 1. String of pearls-like arrangement of lymph vessels 
in capsule

Fig. 3. High power view of the centre of Fig. 1. : A dilated lymph 
vessel with a single layer of endothelium as its wall ; the endothelial
opllc a r a  rl l a to n t  A<nm n n a  Qnntlioi* А 1\ атгл о n a n î l l a n r  1.1лл Л
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b) The lym ph vessels o f  the salivary g land  ( subm andibular g land)

W ith in  th e  m ore ex tensive  islets o f connective  tissue con ta in ing  efferen t 
d u c ts  a n d  blood vessels o f m a jo r calibre, d ila ted  lym ph  vessels w ere also 
v isib le , n e a r  to  th e  efferen t d u c ts , the  la rg e r b lood  vessels (m ain ly  a rte ries)

Fig. 5. Lymph vessels with valves grouped around a bigger artery 
Fig. 6. A dilated efferent salivary duct helf, surrounded by a dilated lymph vessel. Above 
right, the endothelial wall composed of cells distant from one another, next to the acini. The 
efferent duct and the lymph vessel are filled with serum and leucocytes. (Ligation of the efferent

duct caused inflammation)

an d , a t  sites, th e  nerve tru n k s . Some ly m p h  vessels con ta ined  valves. N ex t 
to  th e  sm aller efferen t d u c ts , often  adherring  to  th e ir  Avail co m parative ly  large 
ly m p h  vessels w ith  a w all o f  a single en d o th e lia l la y e r  are  found. T he nuclei, 
as a lre a d y  m entioned , were a t  a considerable d is tan ce  from  one an o th er. These 
ly m p h  vessels were in  close co n tac t no t on lv  w ith  th e  efferen t ducts, b u t  also
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w ith  th e  acini of g lan d s, to  th e  b asa l m e m b ra n e  of w hich th e y  a d h e red  so 
c lo se ly  th a t  w ith th e  u su a l m agn ifications th e  fo rm er can n o t be d iffe ren tia ted  
f ro m  th e  la tte r. In  o th e r  a re a s  th e re  w as a space betw een th e  cap illa ries  ru n ­
n in g  be tw een  the acin i a n d  th e  b asa l m em b ran e  o f th e  acini, inw hich  en d o th e liu m ­
lik e  cell nuclei were occassionally  were.

D iscussion

B y  causing a m ech an ica l obstru c tio n  o f ly m p h  flow, it  w as d e m o n s tra te d  
t h a t  th e  efferent duc ts  as w ell as th e  b lood  vessels an d  nerve tru n k s  o f sa liv a ry  
g la n d s  a re  accom panied b y  ly m p h  vessels. S im ila r evidence has been  o b ta in ed  
b y  in je c tin g  a dye in to  th e  p aren ch y m a [1]. T he la t te r  m eth o d  w ould  m ake 
v is ib le  also the lym ph  spaces a ro u n d  th e  ac inus. Such spaces h av e  been  s ta te d  
to  e m p ty  in to  the ly m p h a tic s  a t  th e  p e rip h e ry  o r in  th e  cen tre  o f th e  lobules. 
W e h a v e  been unab le  e ith e r  to  confirm  o r to  exclude th e  ex istence  o f such 
sp a c e s  w ith  ce rta in ty , p a r t ly  because o f th e  s tu n tin g  effect of th e  com m only  
u se d  m eth o d  of em b edd ing .

A  v e ry  close co n n ec tio n  could be d e m o n s tra te d  a t  sites b e tw een  th e  
ly m p h  vessels a round  th e  e ffe ren t duct a n d  th e  acini.

Summary

By inducing lymphatic congestion in salivary glands, the location and relation to other 
structures of lymph has been studied. The lymph vessels are arranged around larger blood 
vessels, nerves and efferent ducts ; in some of them valves are present. The lymph vessels 
around the efferent ducts are in close contact with the acini of glands. We have been unable 
either to confirm or to exclude the existence of periacinar lymph spaces.
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ИССЛЕДОВАНИЕ ЛИМФАТИЧЕСКОЙ СИСТЕМЫ СЛЮННЫХ ЖЕЛЕЗ У СОБАК
М. ПАПП и И. ФОДОР

Посредством застоя лимфы авторы добились того, чтобы лимфатические сосуды 
в слюнных железах стали видимыми и исследовали ход этих сосудов, также как и их 
отношение к другим образованиям. Лимфатические сосуды располагаются вокруг боль­
ших сосудов, нервов и отводящих трубчатых образований. Отдельные лимфатические 
сосуды показывают тесную связь с железистыми пузырьками. Авторам не удалось ни 
доказать ни опровергнуть существование лимфатических пространств вокруг желе­
зистых пузырьков.
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UNTERSUCHUNG DES LYMPHATISCHEN SYSTEMS DER SPEICHELDRÜSEN
VON HUNDEN

M. PAPP und I. FODOR

Die Lymphgefässe in den Speicheldrüsen wurden durch Lymphstauung sichtbar gemacht 
und ihre Lagerung, sowie ihr Verhältnis zu anderen Gebilden beobachtet. Die Lymphgefässe 
verlaufen rings um die grösseren Gefässe, Nerven und Ableitungsröhrchen. Einzelne Lymph­
gefässe stehen auch mit den Drüsenazini in engem Zusammenhang. Das Vorhandensein von 
periazinären Lymphspalten konnte weder mit Sicherheit bestätigt, noch widerlegt werden.

D r. Miklós P a p p , 
D r. Is tv á n  F o d o r ,

B u d ap est, V III. K o rá n y i S. u . 2/a, H u n g ary
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