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t he se  effects  m a y  be  cons idered .  T h e  i m p a i r i n g  effects  
of na r co t i c  a n d  s e d a t i v e  s u b s t a n c e s  on  t he  t h e r m o -  
r e g u l a t o r y  ef f ic iency resu l t  in  t h e  conc lus ion  t h a t  a 
h i g h  a rousa l  s t a t e  is neces sa ry  for  e f fec t ive  t h e r m o -  
r e g u l a t i o n  espec ia l ly  in  smal I  m a m m a l s .  A l t h o u g h  meas -  
u r a b l e  s e d a t i v e  in f luences  were  d i f f icu l t  t o  f ind  o u t  in  
t h e  p r e s e n t  e x p e r i m e n t s ,  such  effects  h a v e  been  p r o d u c e d  
in  a d u l t  r a t s  a n d  mice  b y  5-HT,  A a n d  b y  la rge  doses  
of N A  x~-x6. I t  c an  be  sugges ted  t h a t  t h e  i n t r a v e n t r i c u l a r l y  
i n j ec t ed  m o n o a m i n e s  i m p a i r  t h e  t h e r m o r e g u l a t i o n  in  
i n f a n t  r a t s  b y  a n  i n h i b i t i o n  of t h e  b r a i n  s t e m  r e t i cu l a r  
f o r m a t i o n  w h i c h  is r e spons ib le  for  t h e  m a i n t e n a n c e  of 
t h e  a c t i v a t i o n  level  a n d  w h i c h  is, on  t h e  o t h e r  h a n d ,  in  
i n t e r a c t i o n  w i t h  t h e  h y p o t h a l a m u s X L  
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T h e  E f f e c t s  o f  Z l - A m i n o - L a e v u l i n i c  A c i d  o n  S o d i u m  a n d  W a t e r  Movement Across Frog Skin 

A h i g h  f r e q u e n c y  of e lec t ro ly te  d i s t u r b a n c e s  h a s  b e e n  
n o t e d  in acu t e  Va r i ega t e  P o r p h y r i a ,  a n d  in  acu t e  I n t e r -  
m i t t e n t  P o r p h y r i a  ~-8. I n  add i t ion ,  u r i n a r y  h y p e r o s m o l -  
a l i t y  in  t h e  p resence  of s e r u m  h y p o o s m o l a l i t y ,  m a r k e d  
s o d i u m  dep le t ion ,  w i t h  or  w i t h o u t  excess ive  t o t a l  b o d y  
w a t e r  m a y  be  p r e s e n t 4 , L  W h i l e  a n u m b e r  of m e c h a n i s m s  
m a y  be  i n v o k e d  to  exp la in  these  p h e n o m e n a ,  n o t a b l y  t h e  
i n a p p r o p r i a t e  sec re t ion  of a n t i d i u r e t i c  h o r m o n e ,  one  
poss ib i l i ty  is t h a t  excess ive  c o n c e n t r a t i o n s  of po r phy r in s ,  
or  t h e i r  p recursors ,  m a y  d i r ec t l y  i n d u c e  a r ena l  t u b u l a r  
sod ium- los ing  s t a t e  5.e. W e  h a v e  e n d e a v o u r e d  to  exp lo re  
t h i s  h y p o t h e s i s  b y  i n v e s t i g a t i n g  t h e  e f fec t  of A-amino -  
l aevu l in ic  ac id  (ALA) o n  N a  t r a n s p o r t  a n d  w a t e r  move -  
m e n t  across  t h e  sk in  of Xenopus laevis. 

Frogs  were  p r e p a r e d  b y  i n j ec t i on  of 0.6 m g  d e o x y -  
co r t i cos t e rone  a c e t a t e  in  ol ive  oil  i n t o  t h e  dorsa l  l y m p h  
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Fig. 1. The effects of ALA and ADH on short-circuit current (~A) 
and potential difference (mV) across paired skins. The abscissa is 
in hundreds of minutes. 

sac 18 to  72 h p r io r  to  each  e x p e r i m e n t .  E a c h  frog was  
t h e n  p i thed ,  a n d  t he  v e n t r a l  a b d o m i n a l  sk in  r e m o v e d ;  
t h i s  was  d iv ided  b y  a m i d l i n e  incision,  one  piece of sk in  
s e rv ing  as t h e  con t ro l  for t h e  o ther .  Two d i f fe ren t  
e x p e r i m e n t a l  p ro toco l s  were  fo l lowed;  in  one, t h e  sk in  
was  m o u n t e d  b e t w e e n  L u c i t e  c h a m b e r s ,  b a t h e d  in n o r m a l  
f rog R i n g e r ' s  so lu t ion  on  e i t h e r  side, a n d  t h e  p o t e n t i a l  
d i f fe rence  (PD) a n d  s h o r t  c i rcu i t  c u r r e n t  (SCC) m e a s u r e d  
as a f u n c t i o n  of t ime.  I n  some of t he se  e x p e r i m e n t s  2aNa 
k ine t i c s  were  also s tud ied .  I n  t h e  o t h e r  p rocedure ,  t h e  
o u t e r  b a t h i n g  so lu t ion  was  r ep laced  b y  frog R i n g e r ' s  
d i l u t e d  t en fo ld  w i t h  d i s t i l l ed  w a t e r ;  w a t e r  m o v e m e n t  in  
r e sponse  to  t h e  o smot i c  g r a d i e n t  across  t h e  sk in  was 
fol lowed b y  o b s e r v a t i o n  of  m o v e m e n t  of ~/ men i scus  in 
a c ap i l l a ry  t u b e L  I n  b o t h  p rocedure s  t h e  effects  of 
A L A ,  w i t h  a n d  w i t h o u t  a n t i d i u r e t i c  h o r m o n e  (ADH)  8, 
were  o b s e r v e d  once  e q u i l i b r i u m  h a d  b e e n  es t ab l i shed .  

A L A  caused  p r o l o n g e d  falls in  SCC a n d  PD,  s o m e t i m e s  
d o w n  t o  zero (F igure  1). These  w e r e  occas iona l ly  p r eceded  
b y  s l i g h t  a n d  s h o r t l i v e d  (30 min)  rises. T h e  m i n i m a l  dose 
of A L A  f o u n d  to  p r o d u c e  t h e s e  effects  c o n s i s t e n t l y  was  
1 0 - 3 M ;  t h i s  was  m o s t  e f fec t ive  if a d d e d  to  t h e  so lu t i on  
b a t h i n g  t h e  ins ide  of t h e  skin .  T r a c e r  s tud ies  (*~Na) h a v e  
r evea l ed  a s i m u l t a n e o u s  gross r e d u c t i o n  in  t h e  m o v e m e n t  
of N a  f r o m  t h e  o u t e r  to  t h e  i n n e r  b a t h i n g  so lu t i ons ;  t h e  
p e r m e a b i l i t y  of t h e  o u t e r - f a c i n g  b a r r i e r  to  N a  is m u c h  
r educed  b y  ALA.  

A D H ,  g iven  in  s u p r a m a x i m a t  doses  (0.25 U/rot )  a l w a y s  
r eve r sed  t h e  A L A  effects,  e v e n  in  t h o s e  cases whe re  t h e  
SCC a n d  P D  h a d  fa l len  to  zero (Figure  1). T h e  conve r se  
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Fig. 2. The effects of ALA and ADH on short-circuit current (~T/~A), 
potential difference (mV), and water movement ([zllcm2/h) across 
a skin exposed to an osmotic gradient. The abscissa is in hundreds 
of minutes. 

was  also seen, a l t h o u g h  more  ra re ly :  ALA occasional ly  
reversed  A D H - i n d u c e d  increases  in SCC, PD,  and  sk in  
conduc tance .  

A L A  also increased the  osmot ic  p e r m e a b i l i t y  of t he  
skin  to  wate r .  This  was  obse rved  w h e t h e r  or no t  s imul-  
t aneous  changes  in SCC or  P D  had  occur red  (Figure  2). 

These s tud ies  t h u s  s u p p o r t  t he  hypo thes i s  of a rena l  
t ubu la r  locus of ac t ion  of ALA, a n d  sugges t  t h a t  t he  
accumula t ion  of th i s  subs tance  in a d v a n c e d  cases of 
acute  p o r p h y r i a  m a y  well be  responsible ,  in par t ,  for 
t h e  w a t e r  and  e lec t ro ly te  d i s t u r b a n c e s  seen in t hese  
pa t i en t s .  

Zusammen/assung. A-Aminol / ivul ins~ure  (ALA) be- 
e inf lusst  die Passage  yon  N a t r i u m  und  Wasse r  d u t c h  s in  
in v i t ro  Pr~iparat  der  F roschhau t .  Dies bes t£ t ig t  te i lweise 
die H y p o t h e s e ,  dass  A L A  eine Rolle  in gewissen Abnor -  
matit/~ten der  Nie renkan~lchen  bei aku te r  kl inischer  Por -  
phyr i e  spiel t .  
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Urinary Renin and Norepinephrine Excretion in Dogs after Unilateral Renal Artery Constriction 
There  are only  a few repor t s  on renin  excre t ion  in 

ur ine ~-L Ren in  ac t iv i ty  in ur ine  of dogs was  measu r e d  
dur ing  var ia t ions  in sod ium ba lance  s w i th  t h e  micro-  
m e t h o d  of BOUCHER e t  al. 9 w i t h  minor  modi f i ca t ions  ~s. 
In  the  p r e s e n t  s t u d y  we inves t iga ted  ren in  a c t i v i t y  a n d  
no rep inephr ine  c o n t e n t  in  t h e  ur ine  col lected s epa ra t e ly  
f rom each  k idney  of  dogs  a f t e r  cons t r i c t ion  of one  rena l  
a r te ry .  

Material and methods. 14 femal  mongre l  dogs  were  
anes the t i zed  wi th  p e n t o b a r b i t a l  and  1 rena l  a r t e ry  was  
cons t r i c t ed  according  to  t he  Go ldb l a t t  t e chn ique ;  t h e  
o the r  k idney  r e m a i n e d  un touched .  Af te r  4 days  (group A: 
6 dogs) and  a f t e r  4-6  weeks (group B:  8 dogs) t h e  an imal s  
were  anes the t i zed  and  ca the t e r s  were  p laced  in  b o t h  
ureters .  The  ur ine  was  col lec ted  in glass con ta ine r s  
i m m e r s e d  in an  ice-ba th .  

The  fol lowing p a r a m e t e r s  were  measu red :  Group  A:  
R e n i n  a c t i v i t y  in renal  venous  b lood  (RVRA) ,  in ur ine  
(URA),  and  renal  co r t ex  (RRA) was measu red  as r ecen t ly  
descr ibed  9,~°. Group B:  R V R A ,  URA,  and  R R A  as in  
group A. In  addi t ion ,  g ranu la r i ty  of t he  j ux t ag lomeru l a r  
cells was  d e t e r m i n e d  by  the  j u x t a g l o m e r u l a r  index  (JGI) 
of HARTROFT and  HARTROFT 11, Norep ineph r ine  (NE) 
was  measu red  b y  the  m e t h o d  of ANTON and  SAYRE 12. 

Sod ium was d e t e r m i n e d  by  f l a m e p h o t o m e t e r .  Resu l t s  
are expressed  as m e a n  value  -4- s t a n d a r d  er ror  (SE). 
W h e n e v e r  possible,  s ta t i s t i ca l  analysis  was  m a d e  on 
pa i red  m e a s u r e m e n t s  using S t u d e n t ' s  t - tes t ;  w h e n  the  
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Table I. Renin activity= in renal venous plasma (RVRA), urine (URA), and renal cortex (RRA) of dogs 4 days after unilateral constriction 
of the renal artery (n = 6) 

Untouched kidney p-value Clipped kidney 

RVRA]ml 6.73 4- 2.20 < 0.05 12,67 ~[x 3.35 
URA#nl 10.34 ~ 3.71 <~ 0.05 14,72 ~ 3.66 
URA[urine vol/h 82.02 :~ 42.32 N.S. b 89.80 :~ 39.27 
RRA/g 28,400 :~ 6,400 N.S. b 25,800 ~ 3,000 

= Expressed in ng angiotensin/h incubation, mean + S.E. b Not significant. 


