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losses. (3) Appl ica t ion  of low t e m p e r a t u r e  (-- 79 ° C) in t he  moins  marqu6es  ~ la t e m p e r a t u r e  de -- 79 ° C. Apr6s l 'usage 
course of s u b s t i t u t i o n  seems to  be just i f ied,  d 'ac6 tone ,  les d iminu t ions  a t t e i g n e n t  lenr  m i n i mu m.  

Rdsumd. Les au teurs  on t  cons ta t6  que la t e m p 6 r a t u r e  a 
une  inf luence sur  la d iminu t ion  du con tenu  en azote  e t  en 
phospho re  e t  sur  celle de la masse  d6s6ch6e apr~s l 'usage 
de m 6 t h a n o l  au cours de la congela t ion-d isso lu t ion  
( f reeze-subst i tu t ion)  des t issus.  Ces d iminu t ions  son t  
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S t o p - F l o w  S t u d i e s  o f  A l k a l i n e  U r i n e s  

Vv'hen an  alkaline ur ine  is p roduced ,  i t  has  been  found  
t h a t  t he  pCO 2 of t he  f inal  ur ine m a y  exceed  t h a t  of t he  
ar te r ia l  b lood b y  a cons iderable  marg in  ~,~. To exp la in  th i s  
p h e n o m e n o n ,  PITTS and  LOTSPEICH1 sugges ted  t h a t  dur-  
ing fo rma t ion  of an  alkal ine urine,  t he  d is ta l  tubu le  con-  
t i n u e d  to  secre te  h y d r o g e n  ions in exchange  for sod ium 
ions, t h a t  such  secre t ion  led to  t he  convers ion  of H C O s -  to  
H~COa, and  t h a t  t he  de layed  convers ion  of H~CO, to  CO~ 
a n d  w a t e r  leads  to  a h igh  u r i na ry  pCO v The  au tho r s  are  
aware  of no e x p e r i m e n t s  des igned  to  t e s t  th is  hypo thes i s  
d i rect ly .  One of i ts  p red ic t ab le  consequences  is t h a t  
acidif icat ion occurs  in a d i s ta l  s e g m e n t  desp i te  t he  pro-  
duc t ion  of a final alkal ine urine. This  p a p e r  r epor t s  t h a t  
such  acidif icat ion can  be d e m o n s t r a t e d  b y  means  of t he  
s top- f low t echn ique  a. 

Male 15 kg dogs  were  anes the t i zed  wi th  nembu ta l .  The 
u re te r s  were  exposed ,  and  ca the t e r s  were inse r ted  to  t he  
pelvis ,  and  t h e  free ends  of th~ ca the t e r s  b r o u g h t  ou t  
t h r o u g h  f lank incisions in p r e p a r a t i o n  for ca r ry ing  ou t  
s top- f low e x p e r i m e n t s  to  localize sites of p H  change.  
In  some dogs, e i ther  i sosmot ic  NaHCOa or Na  lac ta te  
solut ion con ta in ing  P A H  was  infused in to  one femora l  
vein  a t  a ra te  fast  enough  (3-6 ml/min)  to  cause p roduc t i on  
of a f r ank ly  alkal ine urine.  The  r emain ing  an imals  to  be 
cons idered  in th is  s t u d y  were infused wi th  N a O H  b y  way  
of a c a t h e t e r  inse r t ed  in to  t he  jugu la r  vein,  and  forced 
deepIy enough  so t h a t  i ts  open ing  was  a t  t h e  expec t e d  
level of t he  super ior  vena  c a r s .  Af te r  the  ur ine h a d  
become a d e q u a t e l y  alkaline,  infusion of 20% m a n n i t o l  
w i t h o u t  a n y  a d d e d  sa l t  was  begun while con t inu ing  in- 
fusion of t he  alkal inizing solution.  Sodium chloride was 
o m i t t e d  since i t  was  found t h a t  the  urine p H  would d rop  
to  t he  acid range if the  mann i to l  solut ion con ta ined  salt .  
W h e n  ur ine  flows became  g rea te r  t h a n  6 ml /min,  a 6 rain 
s top- f low e x p e r i m e n t  was run.  The urine samples  were 
col lected m a n u a l l y  and  i m m e d i a t e l y  covered  wi th  minera l  
oil to  min imize  p H  changes.  Because of t he  ease of anal-  
ysis, SzO~ was used as a g lomerular  ma rke r  and  in jec ted  
30 sec before t he  end of u re t r a l  c lamping.  P A H  was used 
as a p rox ima l  marker .  

The F igure  shows typ ica l  resul ts  of e x p e r i m e n t s  car r ied  
ou t  b y  each of t he  m e t h o d s  ut i l ized for induc ing  u r ina ry  
a tkal in izat ion.  In  Mt e x p e r i m e n t s  i t  was  found  t h a t  Lhe 
p H  of t h e  ur ine  coming  f rom dis ta l  s i tes  b e c a m e  acidified,  
even  t h o u g h  the  free flow urines  before diureses  never  h a d  
a p H  lower  t h a n  7.6 and  ranged  up  to  8.5. The  Table  
summar izes  p e r t i n e n t  d a t a  on  all expe r imen t s .  No cor- 
re la t ion  was  ind ica ted  be tween  the  dis ta l  p H  drop,  a n d  
free f low u r ina ry  p H  or  na tu r e  of  t h e  alkal inizing salt .  No 
clear  cu t  ev idence  for t he  locus of a lka l in iza t ion  was  ob-  
ta ined .  

I t  is a s s u m e d  t h a t  t he  e s t a b l i s h m e n t  of concen t r a t ion  
g rad ien t s  u n d e r  s top- f low condi t ions  are  ref lect ions  of 
processes  wh ich  occur  in t h e  e l abora t ion  of ur ine u n d e r  
free flow condi t ions .  I f  such  is indeed  the  case, t h e n  i t  m a y  
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Graphical representation of single experiments where alkalinization 
was produced by infusion of the salt indicated. Proximal regions of 
the nephron population are indicated by the peaked portion of the 
PAH curve. New glomerular filtrate is indicated by the rise in urinary 
S~O~ concentration. In all sections of the Figure the open circles show 
the PAH ratios, the crosses the $20 a ratios, and the closed circles the 

urinary pH. 

Magnitude of distal pH change in dogs 
loaded with an urinary alkalinizing salt 

Salt No. of Urinary pi t  ~ Urinary pH Change 
experiments no diuresis diuresis distal pig 

NatICO a 3 7.6-8.5 7.1-7.5 0.9-2.3 
Na lactate 4 7.7-8.1 7.°-7.6 0.9-1.2 
NaOH 4 7.9-8.2 7.0-7.4 0.8-1.3 

= Numbers show ranges of the data. 
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be concluded t h a t  a dis tal  site cont inues  to secrete acid 
during metabol ic  induc t ion  of u r ina ry  alkal inizat ion.  This  
observat ion is consis tent  w i th  the  hypothes is  t h a t  a t  least  
a fraction of dis tal  sod ium reabsorb t ion  takes  pIace by  
way of an  exchange  for hydrogen  ions and therefore  wi th  
the hypothes is  a d v a n c e d  by  PITTS and  LOTSPEICH L 

Although,  no clear  cu t  si te of a lkal inizat ion could be  
detected in these studies,  i t  is suggested tha t  these  d a t a  
are consis tent  wi th  p rox imal  alkal inizat ion.  Such a process 
could be ob l i t e ra ted  by the  dis tal  acidifying act ion as the  
proximal  urine passed this  site af ter  release of the  ure tera l  
clamp 4 Since the  tubu le  is re la t ive ly  permeable  to CO~, 
it  is recognized t h a t  a lkal in iza t ion could occur  by  con- 
centrat ing the  urine and increasing the  ra t io  of HCO 3- to 
H2CO a. E x a m i n a t i o n  of the  s top-f low curves  show t h a t  the  
process of acidif icat ion takes  place r a the r  far  distal ly,  and 
it is considered unl ikely  t h a t  a lka l in iza t ion  secondary  to  
concentrat ion more  dis ta l  t h a n  the  locus of acidif icat ion is 
the main  mechan i sm involved  in producing high u r inary  
pH. Such a process could occur, however ,  a t  the  p rox ima l  
level. A process of p rox ima l  a lkal inizat ion would  be a 
corollary to t h a t  of p rox ima l  acidif icat ion demons t ra t ed  
by GOTTSCHALK et  al. under  cer ta in  condi t ions  5. 

The fact  t h a t  i t  was no t  found possible to ma in ta in  a 
ur inary  p H  above  7 when manni to l  conta in ing  NaC1 was 
infused is in ag reemen t  w i th  the results repor ted  by  VAN 
SLYKE and EVANS 6. They  found t h a t  loading of normal  
dogs wi th  NaC1 and glucose induced a fail in p H  of the  
urine. The  acidif icat ion was a t t r i bu t ed  to be a consequence  
of reduct ion  of p lasma HCO~- concent ra t ion  secondary  to  

di lut ion.  E x a m i n a t i o n  of thei r  data,  however ,  shows t h a t  
a considerable  drop  in p H  was found before the  drop in 
p lasma HCO a- became significant.  Fur the rmore ,  i t  would 
be diff icul t  to expla in  w h y  mann i to l  con ta in ing  NaC1 
should  cause more d i lu t ion  t h a n  mann i to l  a lone in these 
exper iments .  I t  m a y  be t h a t  increasing the  sodium load is 
responsible for increasing tubu la r  exchange  of H+ for 
Na  + 7. 

Zusammen/assung. Bet Hunden ,  die wegen Infus ion yon  
N a H C O  3, N a - L a k t a t  oder  N a O H  alkalischen H a r n  produ-  
zierten, wurden  ,stop-flow,~-Versuche durchgeft ihr t .  Es 
konnte  gezeigt werden,  dass un te r  diesen Umst / inden  
dis ta l  eine Ans~uerung des Tubulusharns  s ta t t f inde t ,  so 
dass die Alkal is ierung in den p rox imalen  Abschni t ten  
s t a t t f inden  muss. 
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Mechanism of Action of Cocaine 
and Amphetamine  in the Brain 

The  cent ra l  s t imu lan t  act ion of cocaine is to  a great  
ex ten t  s imi lar  to t h a t  of t he  amphe tamines .  Cocaine and 
amphe tamines  cause s imilar  changes in t he  E E G  pat te rn ,  
while evoking  aler tness  and suppressing appe t i t e  x to a 
similar degree. 

The  amphe tamines  are s t ruc tura l  analogues of catechol-  
amines (ar terenol  and dopamine) ;  there  exists a r igid 
s t ruc tu re -ac t iv i ty  re la t ionship  2. This  suppor ts  the  sug- 
gestion t h a t  amphe tamines  m a y  mimic  the  act ion of 
ca techolamines  on specific receptors  in the  bra in  3 and 
tha t  t h e y  m a y  therefore  have  a d i rec t  a r terenergic  mecha-  
nism of act ion.  

The  cen t ra l  ac t ion  of  cocaine  seems to be re la ted  to  i ts  
sympa the t i c  ac t ion  since i ts  s tereo- isomer  pscudococaine,  
a l though hav ing  ident ica l  local anaes the t ic  proper t ies  wi th  
cocaine, is devoid  of per ipheral  sympa the t i c  ac t iv i ty  and 
of a cen t ra l  s t imu lan t  ac t ionL Fur the rmore ,  the  cent ra l  
s t imulan t  ac t ion  of cocaine and t h a t  of a m p h e t a m i n e  is 
select ively an tagonized  by  sympa tho ly t i c  drugs such as 
dibenzyl ine  and piperoxane.  There  is no s t ruc tu ra l  rela- 
t ionship be tween  cocaine and ca techolamines  and am- 
phe tamines  so t h a t  a di rect  ca techoMike  act ion seems 
improbable .  A l t e rna t ive ly  an  indirect  ar terenergic  act ion 
migh t  underl ie  t he  act ion of cocaine in the  brain,  t h a t  is, 
an ac t ion  by  release of catechotamines .  E x p e r i m e n t s  will  
be conduc ted  to  t es t  this  hypothesis .  

Reserpine causes a release of ca techolamines  (CA) and 
finally a deple t ion  of long dura t ion  ~, This  would imply  
tha t  indi rec t  ar terenergic  drugs t h a t  act  by  releasing CA, 
should no longer be ac t ive  af ter  deple t ion  of CA by  re- 

serpine, whereas  those  d i rec t ly  occupying  the  specific 
receptors  ought  stil l  to exer t  the i r  normal  effect. 

Spontaneous  motor  ac t i v i t y  of groups of two  mice was 
measured  wi th  the  cumula t i ve  recording procedure  n. 
A b o u t  1 or  2 h af ter  the  mice had  been placed in the  cage 
and the i r  exp lo ra to ry  behav iour  had  subsided,  t hey  were 
in jec ted  e i the r  wi th  d -amphe tamine  (5.62 and I0  tzMol/kg 
in succession) or  /-cocaine (31.6 and 56.2 p.Mol/kg) (see 
Figure  i a and 2a). Cocaine induces a s imilar  increase in 
mo to r  ac t iv i ty  as amphe tamine ,  which is, however ,  of 
shor t  durat ion.  A m p h e t a m i n e  in an equa l ly  ac t ive  dose 
has  an act ion 2-4 t imes  longer. The  animals  used in th is  
type  of exper iments  were injected wi th  0.5 mg]kg reserpine 
twice a day  over  3 consecut ive  days  s ta r t ing  5 days  a f te r  
the previous  tes t  doses of a m p h e t a m i n e  or  cocaine.  On the  
four th  d a y  the  same doses of cocaine and  a m p h e t a m i n e  
were adminis te red  as g iven  prev ious ly  and aga in  m o t o r  
ac t iv i ty  was recorded (see F igure  l b and 2b). S imi la r  
results were ob ta ined  when bo th  a m p h e t a m i n e  and 
cocaine were injected in the  same group of two  mice. For  
average results see Table.  
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