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prepara t ions  were exposed a t  room tempera tu re  (15~ 
approximate ly)  dur ing pre incuba t ion  (30 rain), incubat ion  
wi th  H*NE and washout  period. In  15 exper iments  
carr ied out  in summer,  prepara t ions  were exposed at  
room t empera tu r e  (20~ approximate ly)  dur ing pre- 
incubation,  incubat ion  wi th  HaNG and washout  period. 

The  same tab le  shows tha t  there  is no s ta t is t ica l ly  
signif icant  difference (P  > 0.7) be tween  both  series of 
exper iments .  

Discussion. The results  of our exper iments  showed 
tha t  there  was no s ignif icant  difference in the  up take  of 
HANG, by  isolated vent r ic le  of frog when prepara t ions  
were exposed a t  different  t empera tures ,  name ly :  25~ 
35~ and control  (room tempera ture ,  15~ approxi-  
mately) .  We did no t  find signif icant  difference either,  
be tween  exper iments  per formed in summer  and win te r  
(at room tempera ture) .  

These findings do not  suppor t  the  hypothes is  t ha t  a 
change in ca techolamines  uptake,  due to differences of 
t empera ture ,  could expla in  the  discrepancy between the  
sens i t iv i ty  of frog vent r ic le  to catecholamines,  repor ted  
by ERLIJ at  al. a, and tha t  repor ted  by  SANCH~z-GARcla 
et  alA. On the  o ther  hand,  seasonal var ia t ions  in con- 
centra t ions  of ca techolamines  repor ted  by DONOSO and 
SEGURA 5, IZQUIERDO et  al. 6 could not  be explained by  a 
different  abi l i ty  to the  up take  of the  ca techolamines  
produced by  seasonal var ia t ions  of t empera ture .  

The  evidence presented in this paper  suggests t ha t  up- 
take  sys tem of norepinephrine (these results are not  
necessarily t ransferable  to o ther  catecholamines) ,  in the  
frog hear t  remain  unchanged,  despite  the  different  t em-  
pera tures  a t  which our exper iments  were exposed and 
different  seasons in which the exper iments  were per- 
formed. 

Resumen. La incorporaci6n de HaNG al vent r icu lo  
aislado de rana  no varia,  si las preparaciones son somet idas  
a 25 ~ 35 ~ o t empe ra tu r a  ambien te  (15 ~ aprox imada-  
mente) ;  as imismo t ampoco  existen diferencias significa- 
t ivas  entre  exper imentos  hechos en verano  o invierno a 
t empe ra tu r a  ambiente .  
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Effect of Vasopressin on the Renal Tubular Reabsorption and Cortico-Papil lary Concentration Gra- 
dient of Phenacetin and its Metabolites 

Analgesic neph ropa thy  usual ly  results f rom ingestion of 
a mix tu re  of analgesic compounds.  Which  of t hem is re- 
sponsible for causing the  nephropa thy  i s uncer ta in  bu t  sus- 
picion has been focussed on phenace t in  1. Analgesic ne- 
p h r o p a t h y  is more  l ikely to develop in the  presence of de- 
hydra t ion  2, 3 when vasopressin ac t i v i t y  is increased. One 
factor  which m a y  be i m p o r t a n t  in de termining  whether  a 
par t icu lar  drug causes nephropa thy  or not, is the  effect 
t ha t  vasopressin has on its reabsorpt ion  and tha t  of its 
metabol i tes  f rom the  collect ing duct.  In  the present  s tudy  
on the  dog, we have  examined  the  effect of vasopressin on 
1. the  reabsorpt ion  of phenace t in  and its metabol i tes ,  
ace taminophen  (n-acetyl-para-aminophenol) and p-phene-  
t id ine  (p-ethoxy-anil ine) from the  tubu la r  fluid, and 2. 
the  cor t ico-papi l lary  concent ra t ion  gradient  of phenace-  
t in  and p-phenet idine.  

The  me thod  used to assess the  effect  of vasopressin on 
the  tubular  handl ing  of phenace t in  and its inetabol i tes  was 
similar  to  t h a t  previous ly  used to  demons t ra te  the  effect 
of this hormone  on urea 4 and sodium reabsorpt ion  5. Ex-  
per iments  were per formed on 7 greyhound bitches, l ight ly  
anaes thet ized  wi th  app rox ima te ly  125 mg/kg  of chlorolase 
and given phenace t in  70-120 mg/kg  dissolved in 25 ml  
warmed e thyl  alcohol a t  the  t ime  anaesthesia.  Fol lowing a 
loading dose of 60 mg/kg,  creat inine was given by a cons tan t  
infusion p u m p  a t  0.18 mg/kg /min .  A brisk wa te r  diuresis 
was established by  giving 2.5% dextrose,  unt i l  a load of 
40 ml /kg  had been achieved and thereaf te r  the  water  load 
was main ta ined  cons tant  by  infusing fluid a t  a ra te  equal  
to ur ine flow. W h e n  ur ine flow was cons tan t  vasopressin 
in doses of 2.5 to 8 m U / k g  was given i.v. The tubu la r  hand-  
l ing of urea and phenace t in  and its metabol i tes ,  dur ing 
vasopressin act ivi ty ,  was assessed by  compar ing  the  U / P  
concent ra t ion  changes of these substances dur ing the  con- 
t rol  and vasopressin period, wi th  t h a t  of the  g lomerular  

marker ,  exogenous creatinine.  The  U / P  concent ra t ion  
dur ing the  control  period was t aken  as the  mean  of the  
concentra t ions  in the  period immedia te ly  before .giving 
vasopressin and in the  period 90 to 130 min  af terwards  
when urine flow had re turned  to wi th in  20% of control,  
and dur ing the  vasopressin period, when ur inary  creati-  
nine concent ra t ion  was maximal .  Uncon juga ted  phenaee-  
tin, ace taminophen  and p-phenet id ine  in plasma,  urine 
and tissue samples were de termined  by the  ex t rac t ion  and 
spec t rophotomet r ic  assay of BRODIE and AXELROD~, 7. 
Urea  and creat inine were de te rmined  wi th  an autoanMyser.  

Results. The results are shown in Table  I. I f  vasopressin 
had no effect on the  tubu la r  handl ing  of a u r ina ry  solute 
then  one would expect  its U / P  concent ra t ion  change be- 
tween the  control  and vasopressin periods to be s imilar  to 
t ha t  of the  'g lomerular  substance ' ,  creatinine.  I t  is seen 
t h a t  fol lowing adminis t ra t ion  of vasopressin the  U / P  
concent ra t ion  of phenacet in ,  ace taminophen  and p-phene-  
t id ine  along wi th  tha t  of urea rose s ignif icant ly  less t han  
tha t  of creatinine,  indicat ing increased reabsorpt ion  dur ing 
the  period of vasopressin ac t iv i ty .  

I n  3 dogs the  concentra t ions  of phenace t in  and p-phe-  
net id ine  in the  cor tex  and renal  papi l la  were measured i h 
af ter  the  adminis t ra t ion  of 5 U of long act ing vasopressin 
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Table I. U/P concentrations and concentration ratios of urea, phenacetin, aeetam~nophen and p-phenetidine following vasopressin adminis- 
tration 

Animal U/P concentration vasopressin period 'v' 
control period 'e' 

U/P concentration ratios 

ereatinine urea phenacetin acetaminophen p-phenetidine v/c urea v/e phenaeetin v/e acetominophen v/c phenetidine 
v/c creatinine v/c ereatinine- v/c creatinine v/c ereatinine 

D 1 3.59 2.90 1.18 3.44 1.70 0.81 0.33 0.96 0.47 
2 4.53 4.14 1.70 4.12 1.87 0.91 0.38 0.91 0.41 
3 6.29 4.77 5.10 4.16 2.90 0.76 0.81 0.66 0.46 

A 5.56 5.42 4.13 4.62 3.98 0.97 0.74 0.83 0.64 

B 15.25 10.11 11.66 0.66 0.76 

E 6.49 5.29 2.03 1.84 2.41 0.82 0.31 0.28 0.37 

J 1 5.11 4.27 4.59 4.53 3.09 0.84 0.90 0.89 0.60 
2 2.53 2.45 1.29 2.32 2.11 0.97 0.51 0.92 0.83 
3 5.28 3.63 2.48 4.30 1.76 0.69 0.47 0.81 0.33 

mean 0.84 0.53 0.74 0.52 

99% confidence limits 0.73-0.97 0.39-0.83 0.56-0.97 b 0.36-0.74 

Mean and confidence limits derived from the logl0 distribution. ~ Confidence limits at the 90% level. 

Table II. Phenacetin and p-phenetidine concentrations 

Dog Dose of phenacetin Phenaeetin (~zmoles/1) p-phenetidine (~moles/1) Concentration papilla]cortex 
(mg/kg) Cortex Papilla Cortex Papilla Urea Phenacetin p-Phenetidine 

L 70 556 1630 185 489 9.3 2.9 2.6 

M 80 730 2701 193 876 13.1 3.7 4.5 

O 100 664 4080 323 1680 9.7 6.1 5.2 

Mean 10.7 4.2 4.1 

t a n n a t e  in oil. The  k idneys  were r emoved  rap id ly  and 
frozen in a mix tu re  of ace tone  and dry  ice. A cross-sect ion 
of t he  frozen k idney  was cu t  by  saw and  samples  of cor tex  
and  papi l la  were taken,  ground wi th  a pest le  and  mor t a r  
and  ex t rac ted  in to  benzene  for assay of phenace t i n  and  
p -phene t id ine .  Tissue wa te r  con t en t  was assessed by  
dry ing  to  a cons t an t  weight  in an oven a t  103 ~ Cortical  
and  papi l la ry  concen t ra t ions  and  the  g rad ien t  be tween  
t h e m  are shown in Table  II .  The concen t ra t ion  of phen-  
aeet in  and p -phene t id ine  in the  papi l la  is seen to be con- 
s iderably  above  t h a t  in t he  renal  cortex.  The concent ra-  
t ion grad ien t  be tween  the  papi l la  and cor tex  was on average 
abou t  40% t h a t  of urea which is comparab le  wi th  t h a t  of 
a c e t a m i n o p h e n  found in t he  dog dur ing  ant idiures is  8. 

The resul ts  indica te  t h a t  vasopress in  increases the  re- 
absorp t ion  of phenace t in  and  its me tabo l i t e s  f rom the  
collecting duc t  and causes the i r  seques t ra t ion  at  h igh  con- 
cen t ra t ion  in the  renal  papilla.  The abi l i ty  of ace tamino-  
p h e n  to  a u g m e n t  vasopress in  med i a t ed  wa te r  t r a n s p o r t  9, :0 
m a y  be a factor  enhanc ing  the  concen t ra t ion  of these  com- 
pounds  in t he  renal  papil la.  A l though  ace t aminophen  is 
t he  ma jo r  me tabo l i t e  of phenace t in ,  any  nephro tox ic  ef- 
fect  of th is  drug is more  likely to be due to p -phene t id ine  
or its b reakdown  products ,  such as p -aminopheno l .  This  
m a y  be re la ted  to  the  abi l i ty  of these  compounds  to  cause 
me thaemog lob inaemia  and/or  to reduce the  de formabi l i ty  
of t he  red cell membrane .  Methaemoglob in  genera t ion  
wi th in  the  medul la  would  t end  to  reduce the  avai labi l i ty  
of oxygen  to the  t issues bo th  because of its consumpt ion  

in the  au to -ox ida t ive  processes wi th in  the  red cell and  by  
shi f t ing the  oxygen dissociat ion curve  to  the  lef t  and  im- 
pa i r ing  oxygen  release :t. A reduc t ion  in t he  de fo rmabi l i ty  
of the  red cell m e m b r a n e  m a y  be a more  i m p o r t a n t  factor ,  
as th is  would t end  to  impede  the  flow of blood t h ro u g h  the  
vasa  rec tae  and m i g h t  even comple te ly  obs t ruc t  t h e m .  

Rdsumd. En  c o m p a r a n t  lex concen t ra t ions  U/P de 
ph6nac6t ine  et  ses m6tabol i tes  ( l 'ac6taminoph6ne,  e t  la 
ph6n6t id ine  avec cr6atinine) a v a n t  et  apr6s l ' admin i s t r a -  
t ion  de la vasopress ine ,  nous  avons  cons ta t6  que l 'hor -  
mone  au g men t e  leur r4absorp t ion  tubulai re .  De plus, l 'hor-  
mone  les m a i n t i e n t  duns la papi l le  du rein, ce qui p e u t  4tre 
i m p o r t a n t  duns  la p roduc t ion  de la n4phropa th i e  de t y p e  
analg4sique. 
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