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U t t r a s t r u c t u r a l  changes in the pa r i e t a l  cel ls  of the fundal glands were  studied by analys is  o f  the 
phases  of s ec re t ion  af ter  injection of h i s tamine  in pat ients  with ga s t r i c  and duodenal u lcer  and  
with d i f fe ren t  levels  of acidi ty of the gas t r i c  juice.  In pat ients  with no rma l  and increased  
acidity of the gas t r i c  juice s t ruc tu r a l  changes ref lect ing increased  functional act ivi ty of the 
cel ls  were  d i scovered  in the par ie ta l  cel ls  a f te r  injection of h is tamine,  although the phasic 
c h a r a c t e r  of the s e c r e t o r y  p roce s s  st i l l  remained .  In pat ients  with reduced acidity the phases  
of the s e c r e t o r y  p roce s s  were  illdefined and no u l t r a s t r u c t u r a l  changes indicating increased  
functional act ivi ty of the par ie ta l  cel ls  could be detected. 
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Definite changes in the in t race l lu la r  s t r u c t u r e s  connected with the phases  of the i r  function a r e  observed  
in the par ie ta l  cel ls  of  the s tomach  [2, 3, 5, 6]. In patients  with peptic u lcer  and inc reased  acidity of the gas t r i c  
juice the phasic  c h a r a c t e r  of the s e c r e t o r y  p ro ce s s  is sharp ly  defined and intensif ied,  whereas  if acidity is 
reduced the re  a r e  no sharp  di f ferences  between the individual phases  [1, 4]. 

It was decided to study whether the increased  (hyperchlorhydria)  or ,  converse ly ,  reduced (hypochlorhydria: 
function of the pa r i e t a l  ce l l s  is assoc ia ted  with any pa r t i cu la r  fea tures  of the i r  act ivi ty or  whether it is d e t e r -  
mined by common regu la to ry  mechan i sms  independent of the function of the cell  i tself .  To study this p rob lem,  
par ie ta l  cel ls  f r o m  the gas t r i c  mucosa  were  invest igated in the different  phases  of sec re t ion  af ter  p r e l i m i n a r y  
h i s t amine  s t imula t ion  in  patients  with peptic u lcer  with hyper - ,  n o r m o - ,  and ach lorhydr ia  of the gas t r i c  juice. 

EXPERIMENTAL METHOD 

Six patients with gastric and duodenal ulcer under observation in the surgical clinic (Head, Professor S. 

M. Agzamkhodzhaev) of Tashkent Medical Institute, were chosen for investigation. Acidity of the gastric juice 
was normal in 2 patients, increased in 2 patients, and reduced in the other 2 patients. 

Biopsy of the gastric fundus was carried out with the Olympus fibergastroseope 30 minafter injection 

of histamine in a dose of 20-24 mg/kg, i.e., in the dose in which it is used to obtain maximal stimulation of the 

gastric glands. The material was examined with the electron microscope. 

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

In patients  with normal  acidity of the gas t r i c  juice some  degree  of synchronizat ion of function of the 
pa r i e t a l  cel ls  was observed  af ter  injection of h is tamine.  This was pa r t i cu la r ly  t rue  of the cel ls  of the s ame  
gland. Many of the pa r i e t a l  cel ls  were  in the phase  of accumulat ion and d ischarge  of the s e c r e t o r y  ma te r i a l ,  
and only a few were  in other  phases  of the s e c r e t o r y  cycle .  This fact can evidently be explained on the grounds 
that  at the t ime  of injection of h i s tamine  the cel ls  were  in different  s e c r e t o r y  phases ,  and they were  t he re fo re  
not s t imulated to the s a m e  degree .  Cells which differed only slightly in the phase  of t he i r  sec re t ion  fo rmat ion  
began to function synchronously  under the influence of h is tamine.  
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Fig. 1. Pa r i e t a l  cel ls  of patients  with peptic ulcer  and no rma l  s ta te  of gas t r i c  
sec re t ion  a f te r  injection of his tamine,  a) Stage of accumulat ion of s e c r e t o r y  
products  (6000 • b) s tage of d i scharge  of sec re t ion  (6000 x). 

Fig. 2. Pa r i e t a l  cel ls  of peptic u lcer  patients with hyperac id i ty  of gas t r i c  sec re t ion  
a f te r  injection of his tamine,  a) Stage of accumulat ion of s e c r e t o r y  products  (10,000 
• ; b) s tage of d i scharge  of secre t ion .  
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Fig. 3. Par ie ta l  cells of peptic ulcer  patients with hypoacidity of gas t r ic  secret ion 
after  injection of histamine, a) Stage of accumulation of s ec re to ry  products (7000 
x) ; b) stage of d ischarge of secre t ion (6000 x). 

In patients with normal  acidity of the gas t r ic  juice, after  injection of histamine in the phase of accumula-  
tion of secre t ion  in the cytoplasm of the par ie tal  cells the number of ves icular  s t ruc tures  was great ly  increased,  
they were concentrated around the in t racet lu lar  s ec r e to ry  tubule (Fig. la) ,  but the lumen of the tubule remained 
collapsed and no microvil l i  could be detected. This is evidence that d ischarge of the sec re to ry  products had 
not yet begun at that moment. These cells contained many mitochondria,  which had a tendency to become 
localized in the region of the int racel lular  tubule. 

In the next phase, the phase of discharge of the s ec r e to ry  mater ia l ,  a sharp increase  was observed in 
the lumen of the in t racel lu lar  s ec r e to ry  tubules, and many microvil l i  appeared in them. Paral le l  with this 
change, the number of ves icular  s t ruc tures  in the cytoplasm and around the tubules decreased (Fig. lb). The 
mitochondria were very  close to the in t racel lu lar  tubules. 

The pattern of in t racel lu lar  organizat ion (quantitative and qualitative changes in the specialized s t ruc -  
tures) associated with the phasic charac te r  of function of the par ie tal  cells in the patients with a normal  acidity 
of their  gas t r i c  secre t ion  after histamine st imulation thus ve ry  closely resembled  that in the hyperacid state 
without stimulation. 

In patients with hyperacidi ty the u l t ras t ruc ture  of the parietal  ceils in each phase of the s ec r e to ry  cycle 
changed considerably af ter  injection of histamine. In the phase of accumulation of secret ion there were so 
many vesic les  in the cells that near ly  all the cytoplasm was filled with them (Fig. 2a). This points to a ve ry  
high level of functional activity of the cells. In the phase of discharge of the secret ion,  many vesicles  were 
discharged at the same t ime, so that the lumen of the int racel lular  s ec re to ry  tubule increased sharply in size 
and many microvil l i  were formed. The int racel lular  tubules occupied a considerable par t  of the cytoplasm of 
the cells and very  often they opened direct ly  into the lumen of the gland (Fig. 2b). In thece l l s  with increased 
function vesic les  also discharged through the apical p lasma membrane,  bypassing the in t raeel lu lar  tubules. 

A different pat tern was observed in the par ie tal  cells of patients with achl0rhydria  after histamine s t imu-  
lation. The cells contained very  few organoids and the cells themselves  were small.  Individual phases of the 
s ec r e to ry  cycle were difficult to distinguish, and even in the stage of maximal accumulation of secre t ion a few 
vesic les  and collapsed int racel lular  tubules could be seen (Fig. 3a). Occasionally cells were found with some-  
what dilated in t racel lu lar  tubules, but most frequently, even in the stage of discharge of secret ion,  they were 
collapsed and filled with short ,  thick microvil l i  (Fig. 3b). Single vesicles  were seen around the tubules, some 
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of them emptied, yet the lumen of the tubule in such cases was not enlarged. This was evidently because the 
sec re to ry  product accumulating f rom the single emptied vesicles  had left the cell  via the sys tem of tubules. 
Consequently, no appreciable u l t ras t ruc tura l  changes reflecting an increase  in their  functional activity could be 
found in the par ie tal  cells of patients with hypochlorhydria.  

The resul ts  of this investigation thus show that in normo-  and hyperchlorhydr ia  after injection of his ta-  
mine the phasic cha rac te r  of the sec re to ry  p rocess  is p reserved  and the level of functional activity of the 
parietal  cells is raised.  In patients with hypochlorhydria  the phasic charac te r  of the sec re to ry  process  
remained indistinct and no u l t ras t ruc tura l  changes indicating an increase  in the functional activity of these 
cells can be observed. 

1~ 
2. 

3. 

4. 

5. 
6. 

LITERATURE CITED 

K. A. Zufarov, V. V. Vaisbrot, and K. Khashitov, Med. Zh. Uzbekistana, No. i, 58 (1973). 
E. A. Zufarov, "Cellular mechanisms of adaptive processes in the stomach and intestine of patients with 
peptic ulcer  before and after  resect ion of the s tomach,"  Public Oration, Tashkent (1974). 
R. Kh. Niyazova, "Comparat ive charac te r i s t i cs  of the gast r ic  glands of cer ta in  ver tebra tes  ,and u l t ra -  
s t ructura l  features of the sec re to ry  process  of the gast r ic  glands," Author 's  Abst rac t  of Candidate 's  
Dissertat ion,  Tashkent (1975). 
K. I. Rasulev,  G. A. Lomonosova,  et al.,  Abst rac ts  of Proceedings of  the 10th All-Union Conference on 
Electron Microscopy [in Russian],  Vol. 2, Moscow (1976), pp. 229-231. 
H. F. Helander, Gastroenterology,  56, 35 (1969). 
N. Ohbayashi, Jpn. Arch.  Int. Med., 17, 159 (1970). 

1790 


