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Enhanced Urea Excretion, Probably by Forming 
Inclusion Compound with Lutidine 

Since VAN SLYI~E et  al. ~ f i rs t  in t roduced  the  concep t  
of clearance in renal  physiology,  concerning the  mode of 
excre t ion  of urea, the  appl ica t ion  of clearance 2 has  been 
expanded  to the  excre t ion  of var iable  subs tances  and has  
b rough t  a h e a v y  crop of knowledge for unde r s t and ing  the  
k idney  funct ion.  The mode of excre t ion  of urea, however ,  
is still  ambiguous,  because urea  is one of the  ve ry  dif- 
fusible subs tances  t h r o u g h o u t  every  kind of an imal  tissue. 
The m o v e m e n t  of urea in the  renal  tubule  canno t  be 
t raced  s imply  e i ther  by  the  osmolar  g rad ien t  or unde r  the  
inf luence of ADH.  I t  is also modif ied b y  the  s ta te  of 
p ro te in  up take  in the  die t  3. 

The t e rm ' inclusion c o m p o u n d '  was f irs t  in t roduced  by  
SCHLENK 4"5. In  the  in tens ive  s tudies  on th is  k ind of com- 
pound,  2, 6-1utidine (2, 6-dimethylpyr id ine)  and urea were 
found to form inclusion compounds  in which  1 M  of 2, 6- 

fusion of 2,6-1utidine (Figure 1, D), while its isomers,  
2, 5-, 2,4- and  2, 3-1utidine and  e-picorine,  ne i ther  acted 
favourab ly  for excre t ion  of urea nor  caused the  diuresis 
(Figure 1, B and  C). These isomers r a t h e r  depressed the  
urea excret ion,  among  which  2, 5- and  2,4-isomer,  2,3- 
i somer  and e-picorine showed very  s imilar  effects on the  
urea excret ion.  

2,6-1utidine and  its isomers have  ve ry  s imilar  CNS 
s t imu lan t  act ion.  This action,  however ,  was no t  con- 
s idered to modi fy  the  effect  on urea  excre t ion  and  urine 
volume,  because a selective infusion of 2, 6-1utidine in the  
renal  a r t e ry  caused a def ini te  increase of urine volume 
and urea  excret ion.  

The above f inding m a y  t h r o w  l ight  on the  w a y  to 
develop a new type  of diuretic,  and  m a y  provide  a new 
tool  for the  s t u d y  of urea  excre t ion  in mammals ,  since 
m a n y  var iet ies  of subs tances  are r epor ted  to form an 
inclusion co mp o u n d  wi th  a urea  molecule.  F u r t h e r  de- 
tails will be repor ted  elsewhere 7. 
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Effects of lutidine and its isomers on urea excretion 
of dogs. Urea excretion under the continuous infusion 
of urea and the effect of 2,6-1utidine (D) and its 
isomers (A, B and C). Each bar and vertical line 
represents mean i standard error of 5 experiments. 
(A) Urea loading by perfusion at a rate of 0.1 ml/kg 1 
min of 1% urea solution in saline; (B) additional 
infusion of 2, 3-1utidine ; (C) the same of 2, 5-1utidine ; 
(D) the same of 2,6-1utidine. 

lu t idine is a guest  molecule and 3 M of urea are hos t  ones 6. 
The f inding of inclusion fo rma t ion  wi th  urea a t t r a c t e d  
the  au thor ' s  a t t en t ion ,  because forming inclusion com- 
pounds  by  van  der  ~Vaal's force mus t  l imi t  the  free move-  
m e n t  of urea in the  lower nephrone  where  the  concent ra-  
t ion of urea is increasing.  Consequent ly ,  th is  mus t  en- 
hance  the  urea excret ion.  I somers  of 2,6-1utidine, i.e. 
2,3-, 2,4- and 2,5-1utidines and ~-picorine (2-mono- 
methy lpyr id ine) ,  were compared ,  because these  isomers  
ha rd ly  ever  form inclusion compounds  wi th  urea. 

E a c h  of 5 female dogs p repa red  wi th  pe r ineo tomia  for 
easy ca the te r i za t ion  of the  u r inary  b ladder  was chosen 
at  r andom for each isomer  by  R a t e n  Square.  The animals  
were anaes the t i zed  wi th  30 mg/kg  body  weight  of pen to-  
ba rb i t a l  sodium. 1% urea solut ion in saline (1% urea- 
saline) was perfused  in t r avenous ly  a t  the  ra te  of 0.1 
ml /kg /min  for 7 h t h r o u g h o u t  the  exper iment .  11/2 h 
af ter  the  s t a r t  of urea loading, 1% solution of 2, 6-1utidine 
or its isomers was admin is te red  by  S igmamotor  p u m p  at  
the  ra te  of 0.1 ml /kg /min  for 11/8 h. Urine and  blood 
specimens  were collected every  30 min for e s t ima t ion  of 
urine volume,  urea excre t ion  and urea clearance.  

The resul ts  show qui te  s ignif icant  increase of urea 
excre t ion  accompanied  by  diuresis  af ter  the  s t a r t  of per-  

Zusammen]assung. Die Harns to f faussche idung  wurde  
durch  2 ,6-Lut id in  i.v. wahrschein l ich  tiber die g i l d u ng  
tier E insch lussve rb indung  gesteigert .  Die isomere Sub- 
s tanz  blieb wirkungslos s. 
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