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T he a rg en ta ffin e  cells of th e  in te s tin a l t r a c t  are know n  to  p roduce 
5 -h y d ro x y try p ta m in e  (5-H T) [1, 2, 3, 4 ], a re g u la to r  of p e ris ta ls is  [1, 2, 5, 6]. 
I t s  secretion  depends on th e  pH  in th e  u p p e r p o rtio n  of th e  in te s t in a l  tra c t. 
I f  th e  duodenum  is p erfu sed  w ith  0.1 n HC1, th e  level o f 5 -H T  rises in the 
in te s tin e  and  th e  a rg en ta ff in e  cells undergo  deg ran ida tion  [7, 8 ]. T hese  cells 
lose th e ir  a ffin ity  for s ilver sa lts  if  sec tions o f sm all in te s tin e  o r in te s tin a l 
frag m en ts  are  t r e a te d  w ith  d ilu ted  hyd ro ch lo ric  acid [9, 10].

B y an tag o n iz in g  carbon ic  an h y d rase  in  th e  cover cells o f  th e  gastric  
m ucosa , ace tazo lam id e  reduces th e  secre tion  of hydroch lo ric  a c id  [11, 12, 
13, 14]. Since th e re  seem ed to  ex is t a fu n c tio n a l co rrelation  b e tw e e n  th e  two 
k in d s  of cell, th e  p re se n t ex p erim en ts  w ere u n d e rta k e n  in o rd e r to  estab lish  
s tu d y  o f  th e  a rg en ta ffin e  cells on chronic in h ib itio n  b y  ace tazo lam id e  of gastric  
h vd roch lo ric  acid secre tio n .

Materiül ami met boil

W hite  ra ts  (15 m ales an d  15 fem ales), w ith  bo d y  w eights from  200 to  250 g, w ere trea te d  
w ith  5 m g ace tazo lam ide  su b cu tan eo u sly  b. i. d. b u t  were left under th e  a cc u s to m e d  conditions 
an d  fed a norm al d ie t. T he an im als died sp o n tan eo u s ly  betw een the  15 th  a n d  102nd day. 
(The average  tim e of su rv iv a l w as 50 to 56 days d u rin g  w hich 20 ra ts  d ied . T h ree  d ied  betw een 
th e  15 th  and  50 th , seven  be tw een  th e  87 th  and  102nd day).

T he organs were fix ed  in 10 per cen t fo rm alin , B o u in ’s flu id  an d  70 p e r  c e n t alcohol. 
T h e  s to m ach s w ere s ta in ed  w ith  haem ato x y lin -eo sin , azan , m e th y lg ree n p y ro n in e  and 
S ch iff’s periodic acid , th e  in te s tin e s  also by  m eans of am m onium  silver n i tr a te  acco rd in g  to 
E rős — H asegaw a.

R esults

This s tu d y  is concerned  only  w ith  g a s tr ic  and in te s tin a l m a n ife s ta tio n s ; 
those  observed in  o th e r  organs w ill be re p o rte d  elsewhere [15, 16].

Stomach. Gross in sp ec tio n  revealed  th a t  th e  s to m ach , e sp ec ia lly  its 
m ucous m em brane, h ad  grow n v e ry  th in , a to n ic , sm ooth , d ila te d  balloonw ise . 
H isto lo g y  show ed th e  g as tric  g lands to  be d issocia ted  and  g ro u p e d  in  is lands; 
th e y  ex h ib ited  a lacelike p a tte rn . G lands in  th e  denser packed  p o rtio n s  had
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a n o rm a l s tru c tu re , c o n ta in e d  a norm al a m o u n t o f  nucleic acid and  th e ir  
m u cu s p ro d u c tio n  was u n im p a ire d . The m ajo r p a r t  o f  th e  g lands h ad , h o w ev er, 
a d is te n d e d  lum en, th e ir  e p ith e liu m  was f la t ,  th e  n u c le i were p y cn o tic . T he 
a tro p h ie d  cells were p o o r in  nucle ic  acid, s ta in e d  w ith  m ucus-sta in s s lig h tly , 
som e w ere  com pletely  d e v o id  o f  m ucus. The c o v e r  cells d isp layed  th e  m ost 
p ro n o u n c e d  a tro p h y  in  c e r ta in  areas. In  7 to  10 d a y s  th e ir  nuclei sh ra n k , th e  
c y to p la s m  becam e u n ifo rm ly  rose-coloured. T h e ir  a tro p h y  was m ark ed  a t  
a tim e  w hen  the o ther m u co u s  m em brane cells w ere  s till n o rm al in a p p e a ra n c e . 
In  th e  th ird  week th e  lu m en  o f  th e  glands b eg an  to  d is te n d  and  show7 th e  said 
h is to c h e m ic a l changes.

Intestines.  The in te s t in e s ,  th e  ileocaecal p o r tio n  in  p a r tic u la r , w ere d ila te d  
a n d  th in .  H isto logy  show7ed  a n o rm a l s tru c tu re  o f  th e  m ucous m em b ran e  b u t  
B ru n n e r ’s glands w ere d i la te d  like the g astric  g la n d s . T he a rg en ta ffin e  cells 
w ere sw ollen  and  th e ir  g ra n u la tio n  increased a f te r ,  o r to g e th e r w ith , th e  d is ­
in te g ra t io n  of the  cover ce lls . A fte r  this period o f  7 to  14 days th e y  condensed  
in to  a ta r lik e  m ass. T h is seco n d  phase lasted  14 to  25 days. The cells d is in ­
te g ra te d  th e re a fte r , an d  no  a rg e n ta ff in e  cells co u ld  b e  found  in  th e  in te s tin e s  
o f  a n im a ls  th a t  had su rv iv e d  fo r 50 days.

T h e  above changes w ere  followed by  m a ra sm u s . T he pancreas show ed 
th e  p a t te r n  o f cystic fib ro s is . A  correlation  w as f i r s t  supposed  to  ex ist b e tw een  
th e  d e s tru c tio n  of th e  a rg e n ta f f in e  cells an d  th e  d ev e lo p m en t of p a n c re a tic  
lesions [15]; recen t in v e s tig a tio n s  of the cover cells show ed th a t  these  lesions a re  
c o n n e c te d , since, once th e  p ro d u c tio n  of h y d ro ch lo ric  ac id  is in h ib ite d , th e  s y n ­
th e s is  o f  secretion , an e s s e n tia l  fac to r of exocrine  p a n c re a tic  a c tiv ity , su ffe rs  
ir re v e rs ib le  dam age. B esides acetazo lam ide e x e r ts  a d irec t in h ib ito ry  effect 
on th e  secre tion  of p a n c re a tic  enzym es. It is th o u g h t  to  be of som e aetio log ica l 
s ig n ifican ce  th a t  we h av e  su cceed ed  in in d uc ing  th e  ch a rac te ris tic  p a n c re a tic  
le s io n ; th is  sub jec t w ill b e  d iscussed  elsew here. T h e  p an c rea tic  in ju ry  w as 
fo llow ed  b y  m arasm us a n d  th e  o th e r sequelae o f  c y s tic  fib rosis, such as f a t ty  
liv e r , a n aem ia , b ro n c h ie c ta s is , b ronch itis, p n e u m o n ia , e tc .

Discussion

In  ag reem en t w ith  th e  li te ra ry  d a ta  [11 — 14] in  our ex p erim en ts  a c e t­
a zo lam id e  inh ib ited  s e c re to ry  a c tiv ity  of th e  g a s tr ic  cover cells an d  caused  
th e ir  a tro p h y . W hile, h o w e v e r , all the  quo ted  re p o r ts  refe r to  acu te  e x p e ri­
m e n ts , we have  applied  c h ro n ic  acetazo lam ide t r e a tm e n t .  Since i t  is n o t to  th e

F ig . 1. S to m ach  of an im al d ied  o n  2 0 th  day of ace ta z o la m id e  t re a tm e n t. D issocia ted  s t ru c ­
tu re ,  pycnotic  nucle i, d isso lv ed  cytoplasm . H a e m a to x .-e o s . X 400 

F ig . 2 . S to m ach  of an im al d ied  o n  5 6 th  day of a ce ta z o la m id e  t re a tm e n t. Cystic g la n d u la r  
lu m in a , fla t é p ith é liu m . H aem atox .-eos. X 400
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Fig. 3. D u odenum  of an im a l died  on 56 th  day  of a ce tazo lam id e  trea tm e n t. C ystic  d u o d en a l 
g lands. H aem ato x .-eo s . X 400 

Fig. 4. D uodenum .
1 - Sw ollen, g ra n u la te d , co m p ara tiv e ly  in ta c t  a rg en taffin e  cells
2 C lum ped, g ra n u la te d  argen taffin e  cells
3 — D isin teg ra tin g  argen taffin e  cells
1 5 th  day  of a ce tazo lam id e  tre a tm e n t. S ilver im p reg n a tio n . X 400 

Fig. 5. D uodenum .
1 A rg en taffine  cell filled w ith ta rlik e  m ass
2 D is in teg ra tin g  a rg en taffin e  cells
21st d ay  of ace tazo lam id e  tre a tm e n t. S ilver im p reg n a tio n . X 400
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d ire c t a c tio n  o f ace tazo lam id e  b u t  to  th e  a b so rp tio n  d is tu rb an ce  cau sed  b y  
th e  p a n c re a tic  lesion th a t  we a t t r ib u te  th e  o th e r  changes observed  in  th e  
g a s tr ic  g lan d s , i t  is n o t  in te n d e d  to  e x p a tia te  u p o n  th e m  in th is  p ap e r.

O n th e  o th e r  h a n d , a close co rre la tio n  seem ed  to  ex ist b e tw een  th e  d e ­
s tru c tio n  o f  th e  cover cells an d  th e  changes o b se rv ed  in  the a rg en ta ffin e  cells. 
T h e  d is in te g ra tio n  o f th e  tw o cell system s w e n t para lle l b u t th e  d am ag e  to  
th e  co v e r cells a lw ays p receded  th a t  o f  th e  a rg e n ta ff in e  cells. T he h is to lo g ica l 
p ic tu re  su g g ested  th a t ,  u n ab le  to  release 5 -H T , th e  a rgen ta ffine  cells becom e 
o v e rs a tu ra te d , th e ir  g ranu les increase in  n u m b e r  an d  then  coagu la te  to  fo rm  
a b la c k  m ass filling  th e  bo d y  o f th e  cells w hich f in a lly  d isin teg ra tes  in to  s e p a ­
ra te  c lu m p s.

T h e  p re se n t ex p erim en ts  have p roved  t h a t  m orphological changes in  th e  
cover cells are follow ed b y  sim ilar p h enom ena  in  th e  a rgen taffine  cells. A  fu n c ­
t io n a l in te rc o n n e c tio n  o f the  tw o system s is fu r th e r  ind ica ted  b y  th e  o b se r­
v a tio n  t h a t  g astric  resection  is follow ed b y  a s ig n ifican t decrease in  th e  b lood  
5 -H T  se ro to n in  [17]. T his in te rco n n ec tio n  h as  been  confirm ed b y  o u r o b se r­
v a tio n  t h a t  th e  n u m b e r o f a rg en ta ffin e  cells s ig n if ic a n tly  decreases a n d  g rav e  
p a n c re a tic  changes, s im ilar to  cystic  fib ro sis , a p p e a r in cases o f  ex te n s iv e  
g a s tr ic  can ce r, su b to ta l  or to ta l  g a s tre c to m y , a tro p h ic  gastritis  and  g as tric  
a c h y lia , in  o th e r  w ords w henever th a t  p a r t o f th e  g astric  m ucosa w hich secre tes 
h y d ro c h lo ric  acid is p a r t ly  or com plete ly  d e s tro y e d  [10].

A n o th e r  p h en o m en o n , observed  in th e  co u rse  o f the  p resen t e x p e rim en ts , 
w as th e  p ro n o u n ced  d ila ta tio n  and  th in n in g  o f  th e  stom ach and in te s tin e s . 
C hanges o f  th is  k in d  a re  u sua lly  found  in a n im a ls  suffering from  p a r t ia l  lack  
o f p ro te in  (absence o f  m eth ion ine) [18, 19]. W e suggest th a t  th e  a c tio n  of 
5 -H T  becom es w eaker or s to p s a lto g e th e r a lo n g  w ith  the d es tru c tio n  o f  th e  
a rg e n ta ff in e  cells, so th a t  w ith  the  in h ib itio n  o f  in te s tin a l p e rista lsis  th e  in ­
te s tin e s  becom e th in , d is ten d ed  and p e rm eab le . V olum inous s te a to rrh o e a  
fu r th e r  a sh o rtag e  o f p ro te in  due  to th e  a b so rp tio n  d istu rbance  of p a n c re a tic  
o rig in , m a y  likew ise p lay  a role in th is  co n n ec tio n .

Sum m ary

A tro p h y  an d  d ese tru e tio n  of the  g astric  cover cells secre ting  hydroch lo ric  ac id  hav e  
b een  o b se rv ed  to  ensue on chronic ace tazo lam ide  t r e a tm e n t  in  ra ts . The in te s tin a l a rg en ta ffin e  
cells se c re tin g  se ro to n in  w ere likewise dam aged  by  th e  t re a tm e n t.  I t  has been  co n clu d ed  th a t  
g a s tr ic  h y d ro ch lo ric  acid  enhances th e  function  of th e  a rg en ta ffin e  cells.
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Ü B E R  D IE  W IR K U N G  VO N  A C ETA ZO LA M ID  A U F D IE  A R G E N T A F F IN E N  
Z E L L E N  D ES D A R M T R A K T E S

L. KÁDAS

M it ch ron ischer A cetazo lam id  V erab re ichung  w urde bei R a tte n  eine A tro p h ie  der 
D eckzellen  de r M ag en sch le im h au t hervorgeru fen . G leichzeitig  w urd en  a u ch  d ie  sero ton in- 
p ro d u zierenden  a rg en ta ffin e n  Zellen des D arm es g eschäd ig t. Die B efunde  ließen d ie  Folgerung  
zu, d aß  die M agensalzsäure  ein S tim u la to r  de r a rg en ta ffin e n  Zellen ist.

ДЕЙСТВИЕ ДИАМОКСА НА ОБЛАДАЮЩИЕ СРОДСТВОМ К СЕРЕБРУ КЛЕТКИ
КИШЕЧНОГО ТРАКТА

Л. КАДАШ

Автор добился продолжительной дачей диамокса крысам атрофии и гибели обра­
зующих соляную кислоту клеток слизистой оболочки желудка. Параллельно с этим 
поражаются также и вырабатывающие серотонин, имеющие сродство к серебру, клетки 
кишечника. Сравнивая вышеуказанные наблюдения с литературными данными автор 
предполагает, что вырабатываемая слизистой оболочкой желудка соляная кислота явля­
ется стимулятором клеток, имеющих сродство к серебру.

D r . L. K á d a s : S zo m b a th e ly , “ M arkusovszky  K órház  K ó rb o n c ta n i O sztály  
H u n g ary

3  A cta Morphologtca X II/4 .
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