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Abstract. T he fracture surface of hum an subm andibular gland analyzed by scanning electrón m icroscopy is 
studied here. Acini show ed spherical granules of 0.7  ±  0.28 (un d iam eter, their most distinctive feature. Some 
em pty, sep tate  cavities l'ound contiguous to serous acini w ere considered to be m ucous acini. S triated duets had a 
circular lum en, vvith microvilli form ing prom inences. Blebs, som e intact and  o thers rup tu red , were in terp reted  as 
apocrine secretion. The ‘separating zone' o f the striated  cells was distinguishable from the rest of the cell because 
the slructure  o f  the  cell was granular w hereas the ‘separating zone ' was fibrillar.

Introduction

Hxtensive studies exist o f  the histology and  sub- 
m icroscopic structure  of the  hum an subm andibular 
gland [1-6]. H ow ever, receñí studies report some infor­
m aro n  obtained  by scanning electrón microscopy 
(SEM ). Testa R iva  et al. [7] correlated  SEM  and TEM  
(transm ission electrón microscopy) analysis o f the ex- 
cretory  duct.

In rat and  seal the SEM  provided inform ation on the 
apocrine secretion of striated  duets [8-10]. In rats, cor­
related  SEM -TEM  studies have been m ore com plete, as 
Shackleford  and Schneyer [11] studied the excretory 
duct. and Broceo and Tamarin  [12] the topography of 
their parenchym al com ponents. Analysis o f freeze-frac- 
tu red  surfaces by SEM  also yielded interesting inform a­
tion on their in ternal structure  [13].

As the observation of the  inner structure  o f  human 
salivary glands by SEM  is not com plete, the  aim  of this 
study has been to  add to  present know ledge of the in- 
tralobular arrangem ent of the hum an subm andibular 
gland, and also of the m orphological aspeets of its secrc- 
tions and its correlation vvith o th e r animal salivary 
glands.

Materials and Methods

Specim ens o f  submandibular glands were obtained in the operat- 
ing room s o f  (he H ead and Neck Department o f  the A ngel Roffo

Oncology H ospital. Specim ens were taken from 12 patients o f  both 
sexes ranging in age from 32 to  67 ycars. w ho underwent surgery o f  the 
neck región for removal o f  primary tumors o f  the neck or metastatic 
lymph nodes in the cervical región, w here submandibular gland had to 
be ablated. A ll the patients were operated on under general anesthesia 
with Narcayne and all had been  treated previously with atropine. 
A naleptics and a muscle relaxant (succinyicholine) were also adminis- 
tered as required.

A  portion o f  each specimen was t'ixed in 10% formalin, em bedded  
in paraffin and stained with HE and G om ori’s trichrome staining as 
C o n tro ls .

For SEM  observations, portions o f  the glands were fixed in 2.5%  
glutaraldehyde for 24 h, washed in múltiple changes o f  cacodylate 
buffer (pH  7.4) and dehydrated in graded acetone. Following dehyd- 
ration. the specim ens were submerged in liquid nitrogen, and frac- 
tured with the aid o f  a chilled scalpel. The sam plcs were then transfer- 
red to  chilled 100% acetone and critical-point dried [14|.

T he specim ens were m ounted in aluminuin stubs with silver con- 
ductive paint. and vacuum-coated with carbón and gold palladium. 
T h e observations were made in a Jeol S-25 Scanning Electron Micro- 
scope accelerated at 15 kV.

Results

All the subm andibular glands w ere norm al under 
light m icroscopy. As it is classically described. the sub­
m andibular gland is a mixed gland com posed of 
serom ucous acini (traditionally  term ed serous) and muc­
ous acini. Serous acini greatly outnum ber the m ucous 
portion .

In the observation of the fracturcd surface o f  the 
serous acini by SEM . the secretory  granules w ere the



Fig. 2. External surfacc and cytoplasm of an acinus; note sccre tory 
granules, x 6.800.

F ig .l .  Acini in a sector of  a submandibular  gland. some cleariy 
defined with seere tory granules and some lumina (arrows). Empty 
spaces were possibly left by fat lost in the procedure.  X 3.000.

F ig .3. Seeretory  granules in the acinar cytoplasm. Diam eter :  0.7 rr 
0.28 (un. x 9.000.

most striking fea ture .  T hcy  werc  round  and  their  m ean  
d ia m e te r  was 0.70 ±  0.28 tun (fig. 1-3). W here  these 
granules  were  absen t.  a circular cavity with the  shape of 
the  im plan ta tion  of the g ranule  was observed . T he  lu­
m en was not o ften  seen. W hen  it was, it liad an irregular 
shape and  was always em ptv ,  a l though  som e granules 
p ro t ru d e d  in the lum en. T he  acini som etim es contained

cavities. no t  centrally  located ,  though t  to be accesorv 
lum ina ( fig. 1).

Several large em p ty  cavities su rround ing  the  acini 
(fig. 1) w ere  f requently  obse rved ,  and  were  cons idered  
to be lipid m ateria l.  This partial rep lacem en t  o f  the 
salivary parenchym a was also observed  by light micro- 
scopy. With St£M. em pty ,  ro u n d ed  cavities se p ta ted  by 
lam inae forming sm aller  spaces (possibly left by secre- 
tion lost by technical artifaets) ,  and contiguous with ser- 
ous acini,  were seen. T h e  characteristics and  disposition 
of these  s tructures  closely resem bled  m ucous  acini. In- 
te rca la ted  duets were  observed .  T he  lum en  was circular, 
with no s truc tu re  within. T h e  wall o f  the lumen was 
rough but w ithout blcb  fo rm ation .  T he  cells were lower 
than  those found  in s tr ia ted  duets. S triated  duets liad a 
circular lum en  with a thick wall. In it. two different 
zones w erc  d istinguishable. T he  sector  limiting the  lu­
men had a sm o o th e r  s truc tu re  than  the  test o f  the  wall. 
In the  o u te r  po r t ion ,  the  cytoplasmic materia l was con- 
densed  into small granules ,  tlius p roducing  a granular  
app e a ran c e .  occupying 2/3 o r  m ore  of the ce 11. Some 
nuclei o r  materia l derived  from them  could be observed  
w hen  the  cleavage p lañe passed th rough  these s truc­
tures. T he  nuclei had  a g ranu la r  m ateria l within them  
(fig. 4). N u m ero u s  microvilli p ro tru d e d  from  the  lum en, 
and a few blebs w ere  also seen . som e of  which had 
ru p tu re d  m em branes .  In add i t ion ,  extensive longitud i­
nal and p erpend icu la r  l'olds w ere  observed  (fig. 5).



F ig.4 . Striated duct . Observe a nucleus (arrow), the granular  ap- 
pearance of  the cytoplasm. and a fibrillar port ion, possibly the 
‘separa ting zone ’. X2.900.

F ig .5 . Lumen of the s triated duct shown in figure 4. Observe the 
microvilli, some blebs,  and a rupture  in one of them. Foldings result 
from continuous modification of  this wall, due to cellular mem branes 
left from former blebs. x 10.200.

Discussion

In this study , S E M  observa tions of hu m a n  SBM 
gland have bcen  describcd. SEM  was especially useful 
fo r  the  obse rva tion  of  shape and  size of sccretion ,  be- 
cause serous granules  could be m easu red .  A lthough  
T E M  studies o f  hum an  SBM  glands have aceurately  de- 
scribed the  deta iled  m orphological ap p e a ran c e  of the 
secretory  granules  [6], observa tions by SEM  provided  a 
view of the whole granules ,  thus adding knowledge of 
the ir  actual shape ,  s i /e ,  and d is tribution .  A lthough  fixa- 
tion modifies the s truc tu re  of  secretory  granules [15], 
studies with SEM  applied  to rat salivarv g lands showed 
that se rous  acini (paro tid  g land) w ere  loaded  with spher- 
ical granules  [16], just as was observed  in the  hum an  
sub m a n d ib u la r  glands. T he  m e th o d  we used dem on-  
s t ra ted  tha t  it is useful for the observa tion  of serous 
m ateria l.  In con tras t ,  m ucous m ateria l seem ed  to  be 
lost, as we observed  in prelim inary  studies of  the sublin­
gual gland of  rats. C onsequcn tly ,  em pty  and septa te  
cavities in c o n t a d  with serous acini,  and  similar in 
d ia m e te r  to  the  m ucous  acini m e asu red  by light micro- 
scopy, were  in te rp re ted  as m ucous acini.

In the lum ina of  the s tr ia ted  duets,  microvilli were 
easily observed .  In several o f  them , som e blebs of secre- 
t ion  p ro t ru d e d  from  the wall. som etim es  with rup tu re s  
of the ir  m e m b ra n e ,  allowing secretion to  escape. F o ld ­
ings w ere  consistently  observed  in the lum en , and  were

though t to be m e m b ran es  tha t  cover the  blebs af te r  they 
em pty .  Some cellular o r  m e m b ran e  debris  were  also 
seen. B ecause of  these characteristics,  this surface 
would  seem  to undergo  continuous  m odification. The 
blebs were  not nu m e ro u s ,  but these  glands were  not 
s tim ula ted .  O u r  findings in hum an  s tr ia ted  duets by 
SEM  agree with M esselt [S, 9] and  M esselt and  Dalí! [ 1(1] 
in the ir  analvsis of s tr ia ted  duets o f  seal and rat s u b m a n ­
d ibular  glands. Testa R iva  [7 ] also described apocrine  
secretion  in the hu m a n  excretory  duct.

In som e str ia ted  duets,  two different zones in their  
wall might be d istinguished. T he  most ex tended  ap- 
p ea red  as a g ranu la r  s truc tu re  and occupied almost the 
en t ire  cytoplasm. H o w ever ,  the  arca su rround ing  the 
lum en had  a fibrillar o r  sm o o th e r  surface, possibly tak- 
ing up the ‘separating  zone '.
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