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Endoscopic biopsy spec imens  taken f rom the mucous  m e m b r a n e  of the s tump of the r e -  
sected s tomach of 40 pat ients  with var ious  pos tgas t r ec tomy compl icat ions  were  studied by 
e lec t ron  mic roscopy .  Numerous  e lec t ron-dense  inclusions,  consis t ing of cy to lysosomes  or 
secondary  ly sosomes ,  were  found in the cy top lasm of the oxyntic ce l l s  in chronic  gas t r i t i s .  
P r i m a r y  ly sosomes  were  also found in the oxyntic cel ls  in the region of the neck of the fun- 
dal glands.  The oxyntic ce l l s  had an increased  content of lipid drople ts  and spher ica l  bodies .  

The morphology and function of the l y sosomes  in ce l l s  of va r ious  organs  have recent ly  a t t rac ted  con- 
s iderable  attention [8, 14, 19]. However,  the l y sosomes  of oxyntic cel ls  r ema in  a lmos t  comple te ly  unstu- 
died, for  only one investigation of these s t ruc tu res ,  in the gas t r i c  mucous m e m b r a n e  of the h a m s t e r  [20] 
ex is t s  in the l i t e ra tu re .  L y s o s o m e s  in the oxyntic cel ls  of the human s tomach have not been  studied. In 
the i r  descr ip t ion  of the u l t r a s t ruc tu re  of the oxyntic cel ls  in the gas t r i c  mucosa  of man and animals ,  inves-  
t iga tors  have m e r e l y  mentioned that l y sosomes  are  p resen t  in the cytoplasm.  In mos t  pape r s  the t e r m  
" lysosome"  is not used at all; it is r ep laced  by expres s ions  such as "mic robodies"  and "mycel in  f igures"  
[13, 17], or  "dense bodies"  [10, 11, 16]. Helander  [11] and Rubin et  al.  [16] suggest  that l y sosome- l ike  
bodies  or dense bodies  a re  l y sosomes  in different  s tages  of functional act ivi ty.  The morphology of the ly- 
so somes  in the oxyntic cel ls  has  not been descr ibed  under pathological  conditions. 

In chronic  gas t r i t i s  the number  of oxyntic cel ls  is reduced.  In the light of new information on the im-  
por tant  ro le  of l y s o s o m e s  in physiological  and pathological  involution [5, 6, 7, 8], the study of the m o r -  
phology of " in t race l lu lar  digest ion" in the oxyntic cel ls  is definitely interest ing.  

The object  of the p resen t  investigation was to study the morphology of l y s o s o m e s  and other  inclu- 
sions of the oxyntic cel ls  in chronic gas t r i t i s .  

E X P E R I M E N T A L  M E T H O D  

The gas t r i c  s tump in pat ients  t rea ted  by operat ion for  peptic u lce r  was used  as the t es t  object.  Ma- 
t e r i a l  obtained by endoscopic biopsy f rom 40 pat ients  during gas t roscopy ,  pe r fo rmed  by Yu. V. Vas i l ' ev ,  
was  studied. P ieces  of mucosa  in each case  were  excised f r o m  two places  (near to and 3-5 cm f rom the 
gas t roen te ros tomy) .  Histological  investigation of the same objects  showed that a t rophy was near ly  always 
wel l -marked  in the region of the gas t roen t e ros tomy  (L. I. &ruin). Different  f o r m s  of chronic  gas t r i t i s  were  
found in the stump. In six cases  (with peptic u l ce r s  of the jejunum) the mucous  m e m b r a n e  of the s tump was 
normal  in s t ruc tu re .  

After fixation in 1% osmic  acid solution in phosphate or veronal--acetate buffer  for  2 h at 4~ the 
s tomach t i ssue  was dehydrated in alcohols of increas ing concentrat ion and embedded in Epon-812. Ultrathin 
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Fig. 1. Cy to lysosomes  of oxyntic cel ls  in chronic gas t r i t i s :  a) CL) 
cy to lysosomes ;  M) mitochondr ia ,  V) vacuoles  of the smooth endo-  
p lasmic  re t icu lum,  15,000 • b) picture  of autolysis ,  cy to lysosome 
occupies  near ly  all of the cell; BM) ba semen t  membrane ;  LD) lipid 
drop; IT) in t race l lu la r  tubule; CC) chief cell;  ML) myel in  f igures  of 
ey to lysosome (CL), 10,000 • 

sect ions were  cut on an LKB u l t r a tome ,  shadow-cas t  with uranyl  acetate and /o r  lead [15], and studied in 
the UEMB-100 V e lec t ronmicroscopeo  

EXPERIMEN]?AL RESULTS 

Electron-dense inclusions of various shapes, measuring from 0.5 to 2 # in diameter (Fig. in), with 
the usual type of limiting membrane, were found in the cytoplasm of the oxyntic cells. More or less densely 
packed myelin figures, lipid drops, and granular and amorphous substances of different electron-density 
(Fig. Ib) could be seen in them. Sometimes vacuoles with a finely granular matrix, containing well-pre- 
served organefles (Fig. 2a), were seen in the oxyntic cells. According to results obtained by many investi- 
gators [4, I0, 3, 9, 20], these cytoplasmic inclusions are products of autophagia and subsequent autolysis 
of lipoprotein, they contain all the lysosomal enzymes, and with respect to their functions they can be 
described as secondary lysosomes, autophagie vacuoles, or cytolysosomes. The residual products of pro- 
teolysis may differ widely, depending on the nature of the substance undergoing lysis and the phase at which 
the process is stopped by fixation. This accounts for structural differences between the cytolysosomes 
[4, 2, 51. 

The number  of oxyntic cel ls  containing cy to lysosomes  was d i rec t ly  propor t ional  to the seve r i ty  of the 
mucosa l  les ion in chronic  gas t r i t i s .  In a t rophic  g a s t r i t i s , c y t o l y s o s o m e s  were  found in the cy top lasm of 
mos t  oxyntic cel ls .  In any f o r m  of chronic  gas t r i t i s ,  the number  and size of the cy to lysosomes  in each cell  
depended on its posit ion in the fundal gland. His tochemical  examinat ion of these objects  (L. I~ Aruin) r e -  
vealed inc reased  acid phosphatase  act ivi ty in the oxyntic ce l l s  in the region of the fundus of the glands in 
chronic gas t r i t i s .  In the same place there  were  oxyntic cel ls  whose cy top lasm was a lmos t  comple te ly  r e -  
placed by an enormous  cy to lysosome (Fig. lb) .  In the neck of the fundal glands,few cy to lysosomes  were  
seen, and s o m e t i m e s  there  were  none. In some cases  p r i m a r y  l y sosomes  with pale, g ranu la r  contents 
were  found. The u l t r a s t r uc tu r a l  changes in the oxyntic cel ls  were  always accompanied  by powerful devel-  
opment  of cy to lysosomes .  On the other  hand, often when large autophagic vacuoles  were  presen t ,  the r e -  
maining organe l les  were  complete ly  intact.  In all degenera t ive  p r o c e s s e s  in the oxyntic cel ls ,  l y s o s o m e s  
evidently play an impor tan t  role  as the r e sponse  reac t ion  to the onset  of ce l lu lar  toxemia .  The p resence  
of autophagic vacuoles  in an unchanged cell r e f l ec t s  p r o c e s s e s  of involution during its aging [7,8], and in 
chronic ga s t r i t i s  these are  evidently much more  marked .  The fact  that the cy to lysosomes  are  mos t  highly 
developed in the oxyntic cel ls  in the f loor of the fundal glands indicates that they have finished the i r  life 
cycle in that place,  and that the main  m e c h a n i s m  of the i r  death is autolysis .  Some inves t iga tors  [1, 18] 
have obse rved  large numbers  of cy to lysosomes  in the oxyntic cel ls  of the normal  mucous m e m b r a n e .  Under 
normal  conditions l y sosomes  evidently play the dominant role  in involution of the oxyntic cel ls .  

In chronic  g a s t r i t i s  the oxyntic ce l l s  have an increased  content of lipid droplets ,  some t imes  reaching  
2 # in d i ame te r  (Fig. 2b). Such inclusions are  evidently the u l t r a s t ruc tu ra l  ref lec t ion  of l ipophaneros is ,  
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Fig. 2. Oxyntic cell in chronic gastritis: a) AV--auto- 
phagic vacuole containing preserved mitochondrion (M) 
and myelin figures (ML), 25,000 • B) LD--large lipid 
drop; GC-  Golgi complex, 8000 x. Remainder of legend 
as in Fig. 1. 

which takes place more  rapidly in the presence of increased destruction of the lipoproteins of the cytoplasm 
[6, 7]. 

Spherical bodies with a dense core and thin limiting membrane,  measur ing 0.1-0.2 p, are frequently 
found in oxyntic cells.  Their appearance can be regarded  as a react ion of many t i ssues  to outside inter-  
ference [12]. Rubin et al. [16] descr ibed such inclusions in the oxyntic cells of the normal human mucous 
membrane.  

It can accordingly be concluded that the e lec t ron-dense  inclusions in the cytoplasm of the oxyntic 
cells  in chronic gas t r i t i s  are secondary lysosomes or cytolysosomes.  The lysosomes  play an important 
role in physiological involution of the oxyntic cells under normal  conditions and in chronic gas t r i t i s .  In 
the latter case the oxyntic cells have an increased content of lipid droplets  and spherical  bodies. 
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