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An e l e c t r o n - m i c r o s c o p i c  study was made of the en te rochromaff in  cel ls  (ECC) of the duodenal 
mucosa  of ra t s  7, 14, 28, and 56 days a f te r  b i l a t e r a l  subd iaphragmat ic  vagotomy. The r e s u l t s  
indicate  that  vagotomy leads  to cons ide rab le  changes in the u l t r a s t r u c t u r a l  organiza t ion  of the 
ECC, r e su l t ing  in d i s tu rbance  of the s ec re t ion  of 5 -hydroxy t ryp tamine  (serotonin).  The p r o c e s s  
d e s c r i b e d  is f luctuating in c h a r a c t e r .  The changes reach  a maximum on the 7th and 56th days 
a f t e r  the opera t ion ,  with a t e m p o r a r y  re tu rn  a lmos t  to the in i t ia l  level  a f te r  28 days.  
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In the l a s t  decade the local  endocr ine  appara tus  of the mucosa  of the gas t ro in t e s t ina l  t r a c t ,  cons is t ing  of 
ce l l s  known p rev ious ly  as en te rochromaf f in  (ECC), has been a subject  for  r e s e a r c h .  His tochemica l  and e l e c -  
t r o n - m i c r o s c o p i c  inves t iga t ions  have led endocr ine  ce l l s  of d i f ferent  types  to be ident i f ied  in this  cel l  group. 
The ce l l s  d e s c r i b e d  a re  d i s t r ibu ted  diffusely among the en te rocy tes  of the mucous m e m b r a n e  of the sma l l  
in tes t ine  and dif ferent  types of ce l l s  p r edomina te  in different  p a r t s .  E CC a re  the mos t  widespread  type of 
endocr ine  ce l l s  in the duodenum. Inves t iga t ions  of ECC in d i s e a s e s  of the gas t ro in t e s t ina l  t r a c t  have not been 
numerous .  No s tudies  of the ce l l s  of this  group at the u l t r a s t r u c t u r a l  level  a f te r  d i s tu rbance  of the innerva-  
tion of the organ  could be found in the l i t e r a t u r e .  Meanwhile ana lys i s  of the s ta te  of the ECC under such con- 
di t ions is  of cons ide rab le  i n t e r e s t  for  i t  can shed l ight on the r e sponse  not only of the organ i t se l f ,  but a lso  of 
the d iges t ive  sy s t em as  a whole~ 

With these  cons ide ra t ions  in mind it was decided to study the effect of vagotomy on the u l t r a s t r u c t u r a l  
o rgan iza t ion  of ECC in the mucosa  of the r a t  duodenum. 

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

Expe r imen t s  were  c a r r i e d  out on 12 ma le  albino r a t s  weighing 140 g. B i l a t e r a l  subdiaphragmat ic  vago- 
tomy was p e r f o r m e d  on the an imals .  Ma te r i a l  was taken 7, 14, 28, and 56 days af te r  the opera t ion .  P i e c e s  of 
duodenum m e a s u r i n g  1 • 1 mm were  p re f ixed  in 205% glu ta ra ldehyde ,  f ixed in Mi l lon ig ' s  mix tu re ,  dehydra ted ,  
and embedded in Ara ld i t e .  Sections were  cut on the LKB u l t r a tome  and s ta ined  with lead  n i t r a t e  and uranyl  
ace ta te  by Reynolds '  method.  The g r ids  were  examined  in the HUllE e lec t ron  mic roscope .  Ma te r i a l  f rom th ree  
an imals  was inves t iga ted  at  each t ime .  Gr ids  f rom three  blocks were  examined f rom one animal .  

EXPERIMENTAL RESULTS 

Analys i s  of the s ta te  of the ECC 7 days a f t e r  vagotomy showed m a s s i v e  edema of the s e c r e t o r y  granules  
and d i s appea rance  of t he i r  no rma l  po lymorph i s m .  They acqui red  a uniform oval shape and were  g rea t ly  in-  
c r e a s e d  in s ize .  The i r  contents were  he te rogeneous  and with low e l ec t ron  density;  a tendency of the granules  
to combine into l a rge  vacuoles ,  occupying p r a c t i c a l l y  the whole cy top lasm,  was c h a r a c t e r i s t i c ,  and as a r e s u l t  
it  was imposs ib l e  to analyze  the s ta te  of the i n t r a c e l l u l a r  o rgane l l e s .  The nucleus as a rule  had uneven outl ines 
and the p e r i n u c l e a r  space was a l i t t le  widened (Figs .  1 and 2). At the same t ime ,  ce l l s  with fea tu res  of com-  
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Fig. 1 

Fig. 1. ECC of ra t  duodenal mucosa .  Control (5300 x)~ 

Fig. 2. ECC of ra t  duodenal mucosa ,  7 days a f te r  vagotomy (7400 x) .  

Fig. 2 

Fig. 3. ECC of r a t  duodenal mucosa ,  14 days a f t e r  operat ion:  a) widening of per inu-  
c l ea r  space  and tubules of endoptasmic  re t icu lum (6300 x) ; b) po lymorph i sm of s e c r e -  
to ry  granules ;  d imensions  and e lec t ron  density of contents of many  of them a re  c lose  
to no rma l  (8000 x).  

1418 



plete destruction as well as unchanged cells could be seen. 

After 14 days the sec re to ry  granules now showed some degree of polymorphism and the dimensions and 
electron density of the contents of many of them were close to normal .  The mitochondria were edematous,  
local c lear ings were observed in the matr ix ,  and the cr i s tae  were smoothed. The tubules of the endoplasmic 
ret iculum and the per inuc lear  space were considerably widened (Fig. 3). ECC with dark cytoplasm could be 
seen. 

After 28 days mos t  of the ECC were in the stage of accumulating the sec re to ry  product.  The shape and 
size of the granules were normal .  The mitochondria were mainly large,  with densely packed cr is tae  and with 
a dark matr ix.  The tubules of the endoplasmic ret iculum and of the Golgi complex were moderately  dilated, 
and the lat ter  contained a substance with low electron density. Numerous free r ibosomes appeared in the cyto- 
plasm. 

After 56 days edema of the sec re to ry  granules of the ECC was again observed but it was less marked 
than 7 days after  the operation. Meanwhile many small  mitochondria with a dark mat r ix  appeared. The tubules 
of the endoplasmic ret iculum were widened. The Golgi complex was in an inactive state~ The nuclei of some 
ECC had deep invaginations and the per inuclear  space was widened. 

The resul ts  are  evidence that vagotomy leads to considerable changes in the u l t ras t ruc tura l  organization 
of the ECC, with a result ing disturbance of serotonin secret ion.  This phenomenon is not specific for ECC of the 
ra t  duodenum. It is evidently the typical response of the gland cell to an inappropriate situation. Similar changes 
have been observed in the acinar  cells of the parotid gland of rats  after  removal  of the superior  cervical  sym- 
pathetic ganglion [3], in the pancreas  of cats after  removal  of the ganglia of the solar  plexus [2], and irL rats  af ter  
subdiaphragmatie vagotomy [1]. The p rocess  is fluctuating in charac te r .  The changes reach a maximum on the 
7th and 56th days after  vagotomy, returning a lmost  to their  initial level af ter  28 days. 
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