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Functional  he te rogenei ty  of the sma l l  intest ine is d i scussed  on the bas i s  of heterogenei ty  of 
en te rocy te  populations with r e s p e c t  to  the i r  accumula t ing  and se l f - r egu la t ing  p rope r t i e s  and to 
the s y s t e m s  of the init ial  and final s tages  of a s s imi la t ion  (in pa r t i cu l a r ,  with r e s p e c t  to the 
p a r a m e t e r s  of the i r  t e m p o r a l  organiza t ion) .  
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The genera l  concept  of functional heterogenei ty  of the  sma l l  intestine (FHSI) r e s t s  on a solid bas i s  [1], 
but no detai led c h a r a c t e r i s t i c s  a re  avai lable  of its individual p a r a m e t e r s .  In this pape r  some fea tu res  of 
FHSI a re  examined in re la t ion  to indices such as the m u c o s o - s e r o s a l  t r a n s p o r t  of glucose and its s to rage  in 
accumulat ing p repa ra t ions  of the m ucos a .  The exper imen ta l  techniques used were  desc r ibed  p rev ious ly  [5, 9]. 

The level of m u c o s o - s e r o s a l  t r a n s p o r t  is the resu l t an t  of in te rac t ion  between the en t i re  d i f fus ion-based 
s y s t e m  of pumps and t r a n s p o r t  m e c h a n i s m s  and is an in tegrat ive  p a r a m e t e r  of the function of a given e n t e r o -  
cyte population.  In re la t ion  to this p a r a m e t e r ,  in adult fast ing Wis ta r  ra t s  the act ivi ty  of the jejunum is higher  
than that of the i leum, a fea ture  which c o r r e l a t e s  in pa r t i cu la r  with the pool of ph lor idz in -sens i t ive  r e c e p t o r s  
and the energy  supply for  t r a n s p o r t  m e c h a n i s m s  [2, 3]. Heterogenei ty  of these  divis ions of the sma l l  intest ine 
has been demons t ra t ed  by success ive  incubation.  Ugolev and Loginov [7, 10] observed  a phenomenon of a c t i v a -  
t ion and inactivat ion of t r a n s p o r t  ac t iv i t ies  with different  dynamics  in adjacent  segments  both of the jejunum 
and of the i leum.  According to this phenomenon,  FHSI is well defined during shor t  incubations [6] and is r e -  
duced during longer incubations,  in the course  of which it can r eappea r  in the p re sence  of phlor idzin  [4]. 

In o rder  to d i scove r  the dist inguishing fea tu res  of FHSI due predominant ly  to the fuuction of pumps of 
the apical  m e m b r a n e ,  the level  of g lucose  accumula t ion  was compared  during consecut ive  incubations of p r e p -  
a ra t ions  obtained f r o m  all  pa r t s  of the sma l l  in tes t ine .  It  wil[ be c l ea r  f r o m  Fig.  1 that  only the level of 
accumula t ion  and sa tu ra t ion  in the reg ions  of the intest ine compared  was s i m i l a r  when the concentra t ion  g r a -  
dient was low (0-30 min of incubation).  With a higher concentra t ion  gradient  s i m i l a r i t y  was found in the p r o x i -  
mal  and middle port ions of the intest ine (30-120 min) .  The dynamics  of the second accumula t ion  was uni form 
only in the dis ta l  port ion:  The i n c r e a s e  in absorp t ion  was only +15% during incubation per iods  f rom 30 to 45 
and 45 to 60 min (as against  +25 and +50% in the p rox imal  port ion and against  +65% and +25% in the middle 
portion). 

The facts described above, confirming the unequal distribution of absorbing cells [1] and the nonidentity 
of self-regulation of individual cell populations along the intestine [6], point to a possible difference between 
enteroeytes with respect to the value of the gradient against which they can accumulate glucose. 

The data for the distal portion of the intestine are specially interesting. In intact adult rats preparations 
from this part accumulate glucose against the gradient (Fig. I), but do not transport it against the gradient to 
the serous surface [11,12]. This fact can be understood in the light of information on heterogeneity of the 
pumps of apical and basal membranes of the absorbing cells [8]. In that case the distal segment of the ileum 
may be a convenient model with which to study the characteristics of the basal pumps. 

The dynamics of the final glucose concentration in the "serosai" fluid from intact rats, rats after lap- 
arotomy, or rats with [igation of the bile and pancreactie ducts, on incubation of preparations from the distal 
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Fig.  1. Glucose accumulat ion in accumulat ing prepara t ions  
of mucosa  f rom different  par ts  of r a t  smal l  intest ine.  Incu- 
bation in 11.1 mM glucose solution. Mean values (M �9 m; 
n = 6): 1) proximal ,  2) middle,  3) dis tal  par t  of intest ine.  
Absc issa ,  durat ion of incubation (in min); ordinate ,  concen-  
t ra t ion  of accumulated glucose (in mM). 

TABLE 1. Mucoso-se rosa l  Glucose T r a n s -  
por t  Against the Concentrat ion Gradient  (in- 
c r ea se  in mg %) in Distal  Pa r t  of l~at I leum 
(initial glucose concentrat ion in "mueosal"  
and " se rosa l "  fluid 200 mg %; incubation for  
30 min) 

0 . 

I 8--9 
2 9--10 
3 t0--11 
4 11--12 
5 12--13 

Animals 
~ o  after ligation of bile and 

pancreatic duets 
/,~.~,~o .4~h I 7th I14th I 28th 

l 
-{-34 +58 ~-52 0 --6 

~ 4 -~23 --'62 ~-36 ~ ! i  -~57 
~-1401--38 +80 +21 +57 
--10 I --82 -4-19 --47 --+-155 
--10 I --21 +33  +84  +61 - -  

port ion of the i leum, was studied.  As Table 1 shows, in the intact ra ts  glucose cha rac te r i s t i ca l ly  disappeared 
f rom the "serosaL" fluid; the degree  of dec r ea se  in the glucose concentra t ion var ied in different  animals ,  and 
in one case  the re  was actually a tendency for  glucose to accumulate .  On the 4th day a f te r  laparotomy the dynam- 
ics was different:  The degree  of both the dec rease  and the increase  in glucose concentra t ion i tself  increased .  
Final ly,  1 month af ter  ligation of the bile and pancreat ic  duets t r an s f e r  of glucose to the serous  surface  against 
the gradient  was typical ,  although its dynamics var ied appreciably when observed in the course  of the expe r i -  
ment .  

Compar i son  of the data given in Fig.  1 and Table 1 and also published in [8] shows that the heterogenei ty  
of the t r anspo r t  sys tems  at the input and output of the en terocyte  appears  possible,  at leas t  in the region of 
the i leum studied. Changes in the level and dynamics of m u co so - se ro sa l  t r anspor t  in the course  of adaptation 
(Table 1) conf i rms the possibi l i ty  of control  over  the p roper t i e s  of these  sys t ems  [11]. Meanwhile s imple 
phenomenologic analysis  of the dynamics of the p rocess  in all six groups of ra t s  (Table 1) indicates indirect ly  
that in sys t ems  with t empora l  organizat ion [6] a phase shift may be the cause of functional heterogenei ty  under 
both normal  and pathologica ! condit ions.  
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FHSI for the parameters  of glucose t ransport  is thus due to interaction between many factors and it can 
be characterized most completely only on the basis of data from all levels of organization of the small intes- 
tine. 
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THYROID FUNCTION AND MOTOR ACTIVITY IN DOGS 

DURING DEVELOPMENT 

T. F.  Komarova and V. G. K a s s i l '  UDC 612.65'44:612.76 

The intensity of motor activity and the serum level of protein-bound iodine (PBI) were investi- 
gated in 62 puppies aged from 1 to 12 months. During the first  4 months of Life a parallel in- 
crease  in motor activity and PBI of the puppies was observed. The increase in motor activity 
of puppies between the ages of 7 and 9 months was not accompanied by any increase in PBI. In 
hypothyroidism caused by methimazole in puppies aged 1 and 3 months increased motor activity 
was observed, whereas in animals aged 7 months it was reduced. A higher intensity of motor 
activity than in the control animaLs also was observed 1 month after the operation in puppies 
thyroidectomized at the ages of 1 and 3.5 months. The activity of puppies thyroidectomized at 
the age of 1 month was sharpLy reduced 2-4 months after the operation. In dogs thyroidectomized 
at the ages of 7.5 and 11.5 months, reduced activity was observed as early as 1 month after the 
operation. The data showing opposite effects of thyroid hormones on the behavior of puppies at 
different ages point to a complex relationship between motor activity and thyroid function. 

KEY WORDS: thyroid gland; motor activity; ontogeny. 

In the postnatal development of man and animals periods of maturation of thyroid function can be distin- 
guished [1,3,4, 7-9,11,12]. Theseper iods  may perhaps determine age differences in the formation of certain 
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