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Extens ive  r e s e c t i b n  (50-75~) of the p rox ima l  port ion of the sma l l  intest ine is accompanied  by an in- 
c r e a s e  in amylolyLic, l ipase ,  and t r ibut}Tase ac t iv i ty  in the solid pa r t  and per  unit volume in the liquid par t  
of  the intest inal  ju ice .  Secret ion of a m y l a s e  and t r i b u t y r a s e  into the intesth~al juice in unit t ime  is a lso  in- 
c r e a s e d .  

Complex  changes  in the body resu l t ing  f r o m  re sec t i on  of the smal l  intest ine have been insuff icient ly 
studied.  Most of the few investig-attons of this p rob lem have been under taken by Russ ian  w o r k e r s  [2, 5, 7, 9]. 
Data re la t ing  to the effect  of ex tens ive  r e sec t i on  of the sma l l  intest ine on enz~-~ae-secretory function of the 
res idua l  pa r t  of the sma l l  intest ine a r e  of pa r t i cu la r  in te res t  [ t ,  6, 11]. Only few combined invest igat ions of 
enz:v~mes in the intest inal  juice and blood have been made  a f t e r  r e sec t i on  of the smal l  intest ine.  We have 
p rev ious ly  r epor t ed  on the amyloly t ic  ac t iv i ty  of the blood, intest inal  juice,  and ur ine  af ter  r e sec t i on  of Ehe 
sma l l  intest ine in dogs [3, 41. 

In this  paper  we give the  r e s u l t s  of an invest igat ion of a m y l a s e ,  l ipase ,  and t r i bu ty ra se  in the blood 
and intest inal  juice of 6 dogs a f t e r  r e sec t i on  of 50-75% of the sma l l  intest ine in its pro•  por t ion.  

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

Intest inal  juice x~as obtained in r e s p o n s e  to mechan ica l  s t imula t ion  of an isola ted loop of intest ine by 
m e a n s  of a rubber  tube. A Th i ry -Ve l I a  intest inal  f is tu la  was fo rmed  at the junction between the duodenum 
and je junum. The enz3~a~.e ac t iv i ty  of  1 ml  s  i .e. ,  the enz3~ae concentra t ion,  and the total  ac -  
t iv i ty  of the juice col lected in 1.5 h (tote! er~.Z3T~e activity,) were  de te rmined .  Act ivi ty  of all  enz3~nes was 
de te rmined  s e p a r a t e l y  in the solid and liquid pa r t s  of the intest inal  ju ice .  Amylase  in the intest inal  juice 
was, de te rmined  by Wohlgemuth ' s  method with 0.1~ s t a r ch  solution,  the blood amylase  by modif icat ion of the 
E n g e ! ' g a r d t - G e r c h u k  and Somogyi methods ,  and the l ipase  and Lributyrase  ac t iv i ty  of the intest inal  juice 
and blood were  de te rmined  by a t i t r o m e t r i c  method [8]. 

The dogs surv ived  for  between 1.5 and 14 months  a f t e r  r e sec t i on  of the sma l l  intest ine.  

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

Secre t ion of the liquid p a r t  of the intest inal  juice var ied  in individual dogs f rom 18.4 �9 0.2 ml to 
28.2 • 7.8 ml ,  and sec re t ion  of the so l i d  par t  f r o m  0.7 :~ 0.2 ml  to 0 .8  ~:0.3 ml .  After  ex tens ive  intest inal  
r e sec t i on  the sec re t ion  of intestinal  juice d iminished,  on account  of a d e c r e a s e  in secre t ion  of its liquid par t  
(in some expe r imen t s  by 3.7 t imes ) .  No definite changes  were  obse rved  in the volume of the solid pa r t  of 
the intest inal  ju ice .  

The amylol~Lic ac t iv i ty  of the intest inal  juice of the dogs va r i ed  f rom 8 to 32 u n i t s / m l ,  and the total 
amylo ly t ic  ac t iv i ty  was  150-370 units .  Af ter  r e sec t ion  of half of the intest ine,  the a m y l a s e  concentra t ion  in 
the intestinal  juice was inc reased  by 1.7 t imes  for  8 months ,  and a f t e r  r e sec t ion  of t h r e e - q u a r t e r s  of the in- 
t es t ine ,  it was inc reased  by 2.6 t imes  for  the f i r s t  1.5 mo:aths and by 1.4 t imes  during the following months .  
The amy la se  content ~ a s  inc reased  both per  unit volume of liquid pa r t  of the juice and in the solid pa r t .  "l~e 
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total  amylolyt ic  act iv i ty  of the intestinal juice was it, c r ea sed  in one dog by 2.~ t imes for 7 months,  a,~d in 
another  by 2.1 t imes for one month, in the other (logs, in which the secre t ion  or" intestinal juice was con- 

~sidcrably inhibited, i t s  total amylol}t ic  act ivi ty  was increased  only for a short  t ime,  or  was dec reased .  

The total content  of t r i bu ty ra sc  iu the healthy dogs reached  ~7.2 units.  After extensive resec t ion  of 
the smal l  intestine the total t r ibu ty rase  act ivi ty of the intestinal juice rose on the average  by 239(, on ac-  
count of an increase in the enzyme content in the solid residue of the juice by 63~. The total content of this 
enzyme in the greatly reduced volmne of the liquid part of the juic e fell by 279~, although the concentration 
of tribut~q'ase in the liquid part of the juice increased by 93~{. 

Most lipase of ~e intestinal juice is secreted as a constituent of the liquid part, which contains on the 
average 5 times more titan the solid part. The total content of lipase secreted with the intestinal juice does 
not excecd 12.6 units. After intestinal resection the lipase concentration in the liquid part o[ tile juice in- 
creased by 37c~t and in the solid part by 55.~. I[owcver, because of a marked decrease in the volume of juice 
the total lipasc content in it remained unchanged. 

The amylolytic activity of the blood of healthy dogs is 11.9 ~: 2.2 units. After resection of 55-75~ of  
the small intestine a temporary increase of the blood amylase concentration by 1.2-2 times was observed, 
but after resection of 50-605~ of the small intestine no changes were found in the blood amylase level deter- 

f 

mined by the Engel'gardt-Gerchuk method, while its determination by Somogyi's method showed a temporary 
increase in blood amylase even after resection Of 60c$ of the small irtestine. 

Lipase activity in the blood of healthy dogs varied from 21 • 2.9 to 66 • 5.6 units/ml and tributyrase 
activity from 123 • 22.5 to 254 • 5.6 units/ml. Resection of the small intestine had no significant effect on 
blood lipase and tributyrase activity. 

Extensive resection of the small intestine is thus accompanied by an increase in amylolytic, Iipase, 
and tributyrase activity in Lhe solid part, and per unit volume in the liquid part of the intestinal juice. The 
total quantity of amylase and tribut:~rase secreted into'the intestinal juice in unit time is also increased. 
Our results are in agreement with those of the morpholo~cal investigations of Knudtson and co-workers 
[10]. The increase in intensity of enz:,nne secretion in the small intestine may be regarded as a manifesta- 
tion of compensatory changes in the body deprived of a large part of the intestine. Under these conditions 
the universal increase in the level of secretion of the liquid part of the intestinal juice may help m promote 
the liberation of enzymes into the small intestine and to restore normal intestinal digestion. 
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