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ROLE OF THE SPLANCHNIC NERVES IN REGULATION 

OF MAXIMAL GLUCOSE TRANSPORT IN THE KIDNEYS 

M. I ,  M a v r i n  UDC 612.46.015.32-06:612.893 

Glomeru la r  f i l t ra t ion is reduced in the kidney on the side of the s t imulated splanchnie nerve  but 
maximal  glucose reabsorp t ion  is unchanged. Af ter  demedullat ion of the adrena l s ,  splanchnic 
nerve  s t imulat ion i n c r e a s e s  f i l t ra t ion in the eon t ra l a t e ra l  kidney without changing maximal  glu- 
cose  t r anspor t .  Adrenerg ic  f ibers  of the splanchnic nerve  have no di rec t  action on maximal  glu- 
cose  t r a n s p o r t  in the kidneys. 

KEY WORDS: splanchnic nerve;  maximal glucose t r a n s p o r t  in the kidneys; demedullat ion of the 
adrenals .  

Data on nervous regulat ion of tubular  t r a n s p o r t  of glucose in the kidneys a re  few in number  and con t ra -  
d ic tory in nature [3, 7]. 

In the investigation desc r ibed  below the role  of the splanchnie ne rves  in the regulat ion of maximal  glucose 
t r anspo r t  in the p rox imal  tubules of the dog kidney was studied. 

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

The dogs used had the i r  u r e t e r s  e x t e r i o r i z e d  separa te ly .  The control  group consis ted  of 11 animals .  In 
the exper imenta l  group 15 dogs underwent adrenal  demedullat ion: Six of these  an ima l s  r ece ived  adrenal in  by 
intravenous injection in a dose of 0.1 mg /kg  daily (except on the day of the operation) [2]. During the per iod  
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TABLE i.  Ef fec t  of St imulat ion of  P e r i p h e r a l  End of  Splanchnic Nerve  on Kidney Funct ion 
in Dogs (n = 11) 

Index of kidney functionl ~ 

Diuresis (in ml/min .m 2) S 

Filtsation (in ml]min. CS 
m ~ . IsC 

Mammal reabsorpuon of i 
glucose (in mg/lmn, i C 

1 

O,,-~ 

4,55 

43 
141 
143 

--1,77~ 0,33 P<O,O0! 
--0,14--+0,26 

--11"-'-2,22 P<O,OOI 
.+0,65 .+ 1,50 
.+1,55-+-2,13 
-~ 8,57~4,50 

After sdmulation (in rain) 

t5 

--0,32+0139 
--0,25-+0,40 
--2,38-+ 1,40 
--1,20• 
~,-2,01-+4,68 
+0,50--+-2,36 

25 

--0,53• 0,40 
--0,63• 
--0,14~ 1,35 
.+0,33m 1,06 
--3,50~ 1,45 
.+0,05~2,95 

35 

- -0 ,74•  
--0,87+---0,44 
@1,15•  
--0,39-+ 1,11 
--1,99--+3,26 
- -0,03• 

Legend.  Here  and in Table  2: S) kidney on s i d e  of  s t imulat ion;  C) k idney  on c o n t r a -  
l a t e r a l  s ide  (control) .  

TABLE 2. Effect  of Stimulation of P e r i p h e r a l  End of Splanchnic Nerve on Kidney Function 
in Dogs with Demedulla ted Adrenals  (n =9) 

Index of kidney 
function .~ 

Diuresis (in ml/min-S 

"in m s" Filtratio~ t I/ 
rnin �9 m " ) 

Maximal reabsorp- S C 
tion of ginepse (in C 
mg/min �9 1~) 

i 
4,57 [ .+0,20• 
4~90 [ .+I,18-+0,19<P0,001 

0.00-----0,95 
46 .+8,09-+ 1,04P<0,001 

142 --2, t8~2,76 
145 -}-6,82---+4,97 

After stimulation (rain) 

15 

~' 0,56~ 0,91 
.+ l,OO-O,17P<O,OOl 
-0,04 + 0,45 
-+7,74- + 1,30P<O,OOl 
--3,14• 
~- 7135-.+ 4,50 

25 

.+0,04~ 0,27 
--0,18~0,33 
--0,43~ 0,81 
--0,47~ + 1,30 
-~0,40• 
.+4,94• 

35 

--0,I~--+0,23 
--0, ,?,2~0,22 
--2,03~ 1,14 
--2,62~ 1,70 
.+0,35 -+- 3,35 
&3,46~4,50 

of the exper iment  0.6-0.7% inulin solution (0.5 mg/kg /min)  and 25-30% glucose solution (40 mg/kg /min)  were  
injected intravenously.  When constant blood levels  of inulin (15-20 mg%) and glucose (about 500 mg %) had been 
reached,  the renal  f i l t ra t ion (for inulin) [12] and the maximal  reabsorp t ion  (for glucose [8]) were  determined.  
The splanchnic ne rves  were  s t imulated by means of an ISle-01 e lec t ronic  pulse gene ra to r  in the course  of the 
5 -min  c lea rance  per iod  at in tervals  of 15 sec eve ry  45 sec  of s t imulat ion [4]. Al together  55 expe r imen t s  were  
c a r r i e d  out. 

EXPERIMENTAL RESULTS AND DISCUSSION 

Stimulat ion of the p e r i p h e r a l  end of the splanchnic  nerve  had no effect  on the ve loc i ty  of  max ima l  g lucose  
t r a n s p o r t  in the k idney on the side of  s t imula t ion  despi te  a r educ t ion  in the ra te  of  g l o m e r u l a r  f i l t r a t ion  by 25% 
and in the d i u r e s i s  by  40% (Table 1). In the opposi te  kidney all the p a r a m e t e r s  of  function r e m a i n e d  as  before .  

The c o n s t a n c y  of  the max ima l  g lucose  r eabso rp t i on  dur ing  a d e c r e a s e  in the ra te  of  g l o m e r u l a r  f i l t ra t ion 
is ev idence  of  comple te  sa tu ra t ion  of the act ive  g lucose  t r a n s p o r t  s y s t e m  in the p rox ima l  r ena l  tubules.  In the 
v iew of  Thompson  et aL [15], a d e c r e a s e  in the max imal  g lucose  r e a b s o r p t i o n  can a r i s e  only when f i l t ra t ion  is 
r educed  by 40-50% as  the r e su l t  of  a d e c r e a s e  in the number  of  funct ioning nephrons ,  inadequate sa tu ra t ion  of 
the t r a n s p o r t  s y s t e m  with g lucose ,  and the he te rogene i ty  of the individual nephrons  [13]. Some w o r k e r s  [6, 10] 
were  unable to de t e rmine  the value of the max imal  g lucose  t r a n s p o r t  in dogs on the g rounds  that  the absolute  
r e a b s o r p t i o n  of  g lucose  in the k idneys  is d i r ec t l y  dependent  on the ra te  of g l o m e r u l a r  f i l t r a t ion  and the f i l t r a -  
t ion cha rge  of  g tucose  [1, 9], and i n v e r s e l y  p ropor t i ona l  to the blood g lucose  concen t r a t i on  [6]. However ,  dur ing  
incomple te  sa tu ra t ion  of the s y s t e m  re spons ib l e  for  ac t ive  glucose t r a n s p o r t  in the p r o x i m a l  r ena l  tubules ,  
max ima l  r e a b s o r p t i o n  of g lucose  cannot  be a t t a ined  [16]; its value is constant  and is independent  on the ra te  of 
g l o m e r u l a r  f i l t r a t ion  [5, 11, 14]. 

To d e t e r m i n e  the m e c h a n i s m  of ac t ion  of the a d r e n e r g i e  f i be r s  of the sp lanchnic  ne rve  c o n c e r n e d  in the 
regu la t ion  of tubu la r  ac t iv i ty  [4] e x p e r i m e n t s  w e r e  c a r r i e d  out on an ima l s  undergo ing  ad rena l  demedul la t ion  in 
o r d e r  to  d i s tu rb  ca t echo lamine  syn thes i s  [2]. On the f i f th-10th  day a f te r  the opera t ion ,  when  the m o s t  s e v e r e  
d i s t u rbances  took place in m e t a b o l i s m  of the a d r e n e r g i c  media to r ,  sp lanchnic  nerve  s t imula t ion  l ikewise  had no 
s igni f icant  effect  on the d y n a m i c s  of  m a x i m a l  g lucose  t r a n s p o r t  in the two kidneys,  a l though the d iu re s i s  in the 
opposi te  kidney i n c r e a s e d  by 18-21% and the f i l t ra t ion  by 16-18% (Table 2). Sys t ema t i c  inject ion of ad rena l in  
into the demedul l a t ed  an ima l s  [2] p r even t ed  these  d i s t u rbances  of  urine s e c r e t i o n  and f i l t ra t ion  ac t iv i ty  of  the 
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con t ra l a t e ra l  kidney during splanchnic nerve s t imulat ion without a l te r ing  the value of the maximal  glucose r e -  
absorpt ion in the two kidneys. 

In the kidney on the side of splanchnie nerve s t imulat ion maximal  reabsorp t ion  of glucose was thus un- 
changed although the ra te  of the f i l t ra t ion p r o c e s s  was reduced. After  adrenal  demedullat ion splanehnie nerve 
s t imulat ion inc reased  f i l t ra t ion in the con t ra l a t e ra l  kidney but had no effect  on maximal  glucose t r a n s p o r t  in the 
two kidneys. Consequently, max imal  glucose reabsorp t ton  was unchanged during smal l  f luctuations in g l o m e r u l a r  
f i l t rat ion.  The ad rene rg ic  f ibers  of the splanehnic nerve  evidently have no d i rec t  influence on the ve loc i ty  of 
maximal  glucose t r a n s p o r t  in the p rox imal  tubules of the kidneys. 
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P O T E N T I A T I O N  A N D  R E S T I T U T I O N  O F  H E A R T  M U S C L E  

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

C.  P f e i f f e r ,  V.  I .  K a p e l T k o ,  
a n d  F .  Z .  M e e r s o n  

UDC 612.176 

The or iginal  ampli tude of contract ion of s t r i p s  of myocard ium de te rmined  the inotropic response  
to pa i red  st imulat ion.  The higher the initial ampli tude,  the lower  the degree  of potentiat ion and 
the higher the degree  of res t i tu t ion of contract ion.  For  equal amplitude,  the degree  of potent ia -  
tion of myocard ia l  contract ion of e x e r c i s e - a d a p t e d  r a t s  was g r ea t e r  and the degree  of res t i tu t ion 
s m a l l e r  than in the control .  These  changes probably  re f lec t  changes in the ion t r a n s p o r t  s y s t e m  
of the myocard ia l  cel ls .  

KEY WORDS: isolated pap i l l a ry  musc les ;  pa i red  st imulation;  res t i tu t ion and potentiat ion of con- 
t r ac t ions ;  adaptation to exerc ise~ 

The dynamics  of the ampli tude of p r e m a t u r e  and potentiated cont rac t ions  of a musc le  during pa i red  s t imu-  
lat ion with different  in te r t r i a l  intervals_ Can be used to a s s e s s  the ra te  of res t i tu t ion and subsequent potentiat ion 
of contract ion.  The cent ra l  r01e of Ca 2+, as a regu la to r  of the contract ion p r o c e s s  suggests  that  the ra te  of 
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