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An e lec t ron-mic roscop ic  study was made of diagnostic biopsy mater ia l  f rom the gas t r ic  mu- 
cosa  of 50 patients,  44 of whom had marked evidence of chronic gastr i t is  in the fundal glands. 
In atrophic gastr i t is  cells with features of chief and par ietal  ceils,  resembl ing the oxyntico- 
peptic cells of lower ver tebra tes  in their  s t ruc ture ,  were found. The appearance of these 
cells in the human gas t r ic  fundal glands in chronic gastr i t is  can be attributed to disturbances 
of regenerat ion taking place at the intracel lular  level. The existence of such cells inthe hu- 
man gas t r ic  mueosa indicates pathological changes in the organ, and in that sense in is an 
u l t ras t ruc tura l  c r i te r ion  of chronic gastr i t is .  

Sedar [8] descr ibed cells of a special  type in the gas t r ic  mucosa  of the frog which are  not present  in 
higher mammals .  Their  u l t ras t ruc ture  combines the features of the chief and par ietal  cells;  they produce 
pepsinogen, and they also part icipate in hydrochlor ic  acid synthesis. These cells were called oxyntico- 
peptic cells. They were subsequently found inthe stomach of birds [10, 14] and bats [7]. There  are n o r e -  
ports  in the l i tera ture  of the existence of such cells in man. 

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

Diagnostic biopsy mater ia l  obtained during gas t roscopic  examination of 50 patients (Candidate of Me- 
dical Science Yu. V. Vasil 'ev) was studied. The test object in 40 cases  was the gast r ic  stump in patients 
who had undergone operations for peptic ulcer.  Pieces of mucosa  were excised f rom two places (near to 
and 3-5 cm away f rom the gas t roenteros tomy) .  Histological investigation of the same objects showed 
marked evidence of atrophy in the region of the gas t roenteros tomy in near ly  every  case (L. I. Aruin). Dif- 
ferent  forms of chronic gast r i t i s  were found in the stump. In 6 cases  (peptic ulcers  of the jejunum) the 
mucosa  of the stump was normal  in s t ructure .  In 10 patients the mucosa  of the whole s tomach,  which was 
affected to a var ied degree by a chronic gas t r i t i s ,  was studied. 

After fixation in 1% osmic  acid solution in phosphate or veronal -aceta te  buffer for 2 h at 4~ the 
stomach t issue was dehydrated in increasing concentrat ions of ethanol and embedded in Epon 812. Ultrathin 
sections were cut with the LKB "Ultratome," negatively stained with uranyl  acetate and (or) lead ci t ra te ,  
and examined in the UEMB-100V electron microscope.  

E X P E R I M E N T A L  R E S U L T S  

Cells not previously descr ibed in higher ver tebra tes  were found in the fundal glands of the stomach 
in atrophic gastr i t is .  Their  cytoplasm contained large s e c r e t o r y  granules indistinguishable in their s t ruc -  
ture  and size f rom the zymogen granules of chief cells. They bore  no resemblance  to the sec re to ry  vacuoles 
of mucoid cel ls ,  for they had a well defined boundary membrane  and the contents of the large granules were 
paler  and uniformly distributed throughout the granule. The number of s ec re to ry  granules was significantly 
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Fig. 1 Fig. 2 

Fig. i. Mixed cell in gastric mucosa of patient with atrophic gastritis. N) nucleus; M) mito- 
chondrion; BM) basement membrane; IT) intracellular tubule; ZG) zymogen granule; GC) 
Golgi complex, tubulovesicles indicated by arrow, 12,000x. 

Fig. 2. Chief cell in gastric mucosa of patient with atrophic gastritis: together with typical 
features of the chief cell, its cytoplasm contains mitochondria with closely packed cristae, tu- 
bulovesicles (marked by arrow), cytolysomes (CL), and granular endoplasmic reticuhun (ER); 
lO,O00x. 

less than in the chief cells,  and they were not located chiefly in the apical cytoplasm. The Golgi complex 
was less developed than in the chief cells,  but more  marked than in the parietal  cells.  In some cases  se-  
c re to ry  vacuoles could be seen separat ing by bud formation f rom the elements of the Golgi complex. Al- 
most  exactly as in ordinary chief cells there was a well-defined granular  endoplasmic ret iculum, the c i s -  
terns  of which in the basal  par t  of the cytoplasm were paral le l  to the basement  membrane ,  and there  were 
many f ree- ly ing  RNP granules.  Mitochondria containing a moderate  number of c r i s tae  and a matr ix  of low 
electron density, indistinguishable f rom the mitochondria of the chief cel ls ,  were found. Many of the mito-  
chondria, on the other hand, contained closely packed cr i s tae  and a dense mitochondrial  mat r ix  and were 
almost  indistinguishable f rom the same organoids in the parietal  cells. Sometimes formations identical 
in s t ruc ture  with the intercellular  or intracel lular  tubules of the parietal  cells could be seen in the cyto-  
p lasm of these cells,  and there was always a certain number of tubular s t ruc tures ,  considerably fewer than 
in the par ie tal  cells,  but evidently analogous to the sys tem of tubulovesicles of these cells (Fig. 1). 

This mixing of the charac te r i s t i c  features of the chief and parietal  cells was rare .  More frequently 
individual tubulovesicular elements,  large mitochondria with a dense mitochondrial  matr ix ,  and closely 
packed cr i s tae  could be seen in a typical chief cell  (Fig. 2). 

Sometimes parietal  cells containing vacuoles,  resembling zymogen granules ,  were found in chronic 
gastr i t is .  However, unlike the lat ter ,  membranous s t ruc tures  of various types were always visible in 
them, and somet imes  the boundary membrane  of the granules projected inward as a short  microvil lus (Fig. 
3). It has been shown [4] that these s t ruc tures  a r i se  as the result  of dilatation of the intracel lular tubules .  
Evidence pointing to this is given by the existence of intermediate s t ruc tures  between the intracel lular  tu- 
bules and the vacuoles descr ibed above. The appearance of such vacuoles in the par ie tal  cell  is thus not 
evidence of the appearance of s t ruc tures  charac te r i s t ic  of cells of the other type. As investigations have 
shown [8-10, 14, 15], cells combining the features of chief and parietal  cells are  found only in the stomach 
of lower ver tebrates .  The s imi lar i ty  between the cells now discovered and the analogous cells of lower 
ver tebra tes  suggests a revers ion  to a more  primit ive method of regenerat ion in cer ta in  cases  under patho- 
logical conditions. In addition, the appearance of cells with features of chief and par ietal  cells in the human 
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Fig. 3. Pa r i e t a l  cel l  in gas t r i c  mucosa  of pat ient  with atrophic  
gas t r i t i s :  vacuoles  (V), some of them containing remnan ts  of 
mic rov i l l i  (arrow),  a re  fo rmed  through dilatation of in t race l lu la r  
tubules;  7,000 • 

gas t r i c  mucosa  is fu r the r  evidence in support  of the origin of the chief and pa r i e ta l  cel ls  f r o m  undifferent i -  
ated ce l l s ,  and not as a r e su l t  of division of the i r  ma tu re  fo rms  as Te i r  et al. [13], Stevens and Leblond 
[12], and Hunt [6] consider .  

Much attention has recen t ly  been  paid to the study of the fine s t ruc tu re  of the gas t r i c  glands in chron-  
ic gas t r i t i s  [2, 3, 5]. However ,  the p rob l em in in te rpre ta t ion  of many u l t r a s t ruc tu r a l  findings descr ibed  in 
the pathological ly  changed gas t r i c  mucosa  r ema ins  unsolved. All that is known is that the number  of i m m a -  
ture  cel l  f o rms  is inc reased  in the gas t r i c  glands in chronic  gas t r i t i s  [11], and they undergo t rans loca t iom 
As a resu l t  of d is turbance of coordinat ion between the phases  of p ro l i fe ra t ion  and different iat ion during 
regenera t ion  of the gas t r i c  epi thel ium, imma tu re  cel ls  f r o m  the base  of the pit and the neck of the gland 
sp r ead  downward and upward along the whole length of the gland [1]. It is now cons idered  that these findings 
a re  typical  of chronic  gas t r i t i s  and c h a r a c t e r i z e  this pathological  s tate  of the mucosa  to a ce r ta in  degree  as 
a d is turbance  of r egenera t ion  at the t i s sue  level.  The appearance  of cel ls  with fea tu res  of the chief and 
pa r i e ta l  cel ls  in the gas t r i c  fundal glands in chronic  gas t r i t i s  can also be explained by d is turbances  of r e -  
generat ion,  but these occur  at the in t race l lu la r  and not the t i s sue  level ,  and i n t h i s  sense  the p r e sence  of 
such cel ls  is an u l t r a s t ruc tu r a l  c r i t e r ion  of chronic  gas t r i t i s .  
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