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Resection of the s tomach is followed by changes in the distribution of serotonin and in the 
state of the enterochromaff in  cells along the length of the small  intestine. 

Many facts have been obtained to indicate the important  role of serotonin in the onset of the dumping 
syndrome and of the successful  use of antiserotonin preparat ions  for its prevention and t rea tment  [3, 7, 10- 
12]. 

In view of the substantial changes in the deposition of endogenous serotonin when the integrity of the 
in t ramural  apparatus of the intestine is disturbed [1], it was decided to investigate the distribution of s e r o -  
tonin in the small  intestine and to compare  it with his tochemical  changes in the enterochromaff in  cel ls  in 
dogs under normal conditions and after resec t ion  of the stomach. 

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

Experiments  were ca r r i ed  out on 12 adult dogs weighing 12-16 kg: four intact control animals and 
eight animals undergoing resect ion of two-thirds of the stomach by the H o f m e i s t e r - F i n s t e r e r  modification 
of the Billr0th II technique. Pieces  of t issue were excised f rom six a reas  of the small  intestine of each 
animal, and in them the serotonin concentrat ion was determined by a biological method and the en te ro -  
chromaffin sys tem was investigated histochemicallyo 

The number of enterochromaff in  cells was counted in 5-ram sections stained by the M a s s o n - H a m p e r l  
method; the granulation index and saturation index were calculated [8]. 

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

In the control dogs the highest serotonin concentrat ion was observed in the duodenum and proximal 
par t  of the jejunum (Table 1). The serotonin concentrat ion in the t i ssues  of the middle par t  of the small 
intestine was on the average 71-72% of its level in the duodenum. In the ileum and its te rminal  portion the 
serotonin concentrat ion was much c loser  to that in the duodenum. The distribution of serotonin along the 
small  intestine of healthy dogs in a state of physiological s tarvat ion is thus descr ibed by a curve with max-  
ima in the proximal and distal portions and a minimum in the middle portion. The cytometr ic  indices showed 
a s imi lar  distribution. A positive corre la t ion was found between the serotonin concentrat ion in the 
var ious  par ts  of the small intestine and the his tochemical  react ions  of cells  of the enterochromaff in  sys tem 
in the same a reas  (+0.95; P < 0.01). 
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The serotonin concentrat ion in the t i s sues  of the smal l  intest ine throughout its length was inc reased  
on the ave rage  by 50-70% three  months a f te r  the operat ion.  A pa r t i cu l a r ly  m a r k e d  inc rease  was obse rved  
in the middle  portion. As a r e su l t  the serotonin dis tr ibut ion along the length of the smal l  intest ine was m o r e  
uniform in cha rac t e r .  Six months  af ter  r e sec t ion  of the s tomach the serotonin concentrat ion in the smal l  
intest ine sti l l  r ema ined  increased ,  although r a the r  l e s s  so than at the preceding  investigation.  After  12 
months the serotonin  concentra t ion was fur ther  reduced  but was st i l l  above the control  level .  At this  t ime  
the curve  of serotonin dis tr ibut ion along the intest ine was c lose r  to the control  pa t te rn .  

Th ree  months a f te r  r e sec t i on  of the s tomach the re  was a m a r k e d  inc rease  in h i s tochemica l  act ivi ty 
of the cel ls  in all  pa r t s  of the smal l  intestine,  and this p e r s i s t e d  at subsequent  per iods .  After  12 months 
the granulat ion index in the duodenum and t e rmina l  i leum was much higher  than in the e a r l i e r  per iods  of 
the investigation,  probably  due to hyper t rophy  of the mucous m e m b r a n e  in the intestine which had developed 
at this  period.  

A gradient  of deposit ion of endogenous serotonin thus exis ts  in the smal l  intestine.  This  gradient  
bea r s  a definite re la t ionship  to the gradients  of dis t r ibut ion of other  biological ly act ive subs tances  (secre t in ,  
acetylcholine) and with the g rad ien t s  of recept ion  and reac t iv i ty  of the intest ine [1, 5, 6, 9]. The c h a r a c t e r  
of the serotonin distr ibution curve  sugges ts  that it is connected in some way with the s t ruc tu ra l  pa t t e rn  of 
the in t r amura l  nervous s y s t e m  of the smal l  intest ine and, in par t i cu la r ,  with the dis tr ibut ion of Dogiel ' s  
type I and II  ce l l s  along its  length [2, 4]. I t  can accordingly  be postulated that the ce l l s  of the en t e ro -  
chromaff in  sy s t em  (the endocrine appara tus  of the intestine) a re  under the constant  control  of the p a r a -  
sympathe t ic  nervous sys tem,  media ted  through the in t ramura l  nervous appara tus .  This  hypothesis  also 
explains the mechan i sm of the cons iderab le  and prolonged changes in serotonin level  and, s imultaneously,  
in the functional s tate  of the en te rochromaf f in  sy s t em af te r  r e s e c t i o n  of the s tomach accompanied  by d i s t u r -  
bances  of the integr i ty  of the intest inal  nervous  appara tus .  The dynamics  of the serotonin  concentra t ion 
a f te r  r e sec t ion  of the s tomach  (a tendency for r e s to ra t i on  of the normal  levels  in the la te r  stages) would, 
in fact, appear  to suggest  that the changes d i scovered  a r e  the d i rec t  consequence of opera t ive  t r auma .  How-  
ever ,  in this case  the g r e a t e s t  changes in  the serotonin level  would be expected in those pa r t s  of the in te s -  
t ine which were  m o s t  s e v e r e l y  t raumat ized :  the duodenum and the jejunum (in the region of the g a s t r o -  
en te ros tomy) ,  but this was not observed .  Consequently,  the only poss ib i l i ty  which r e m a i n s  is that  the 
changes in the serotonin  concentra t ion a f te r  operat ion were  due to pos topera t ive  changes in the functional 
s tate  of the intest inal  i n t r amura l  nervous  sys t em.  The r e su l t s  thus demons t r a t e  the c lose  connection and 
in teract ion between the r egu la to ry  and t rophic  m e c h a n i s m s  of functional reorgan iza t ion  of the digest ive 
s y s t e m  af te r  r e sec t ion  of the s tomach.  
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