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Water -so luble  an t iox idan t  con ten t  of skin of animals  re- 
ceiving the  supp lemen ta l  diet, compared  to controls,  was 
higher  as seen in the  figure. Control  animal  skin conta ined  
an average of 1.08 microequiva len ts  of a n t i o x i d a n t  per  
mg of protein .  The m a x i m u m  increase (50%) in skin ant i -  
ox idan t  con t en t  of those  animals  receiving the  supple-  
men ta l  d ie t  occurred in  the  first  2 weeks of feeding, af ter  
which  the  level decreased and remained  app rox ima t e l y  
10% above controls.  No dis t inc t  morphological  differ- 
ences were observed  in the  skin of those  animals  receiving 
the  supp lemen ta l  d ie t  when  skin biopsies were sect ioned 
and  examined  under  the  l ight  microscope. 
The average body  weight  of animals  O n supp lementa l  d ie t  
was s l ight ly  higher  t h a n  t h a t  of animals  on regular  diet. 
However ,  the  liver weight  of animals  on supp lemen ta l  
diet  was s ignif icant ly  h igher  t h a n  controls  (table). The 
liver weight  of these animals  reached  a m a x i m u m  in 2 
weeks, a t  a level abou t  50% higher  t h a n  the  animals  on 
regular diet, and ma in t a ined  th is  h igher  level t h r o u g h o u t  
the  per iod of the  exper iment .  L ight  microscopic examina-  
t ion of liver biopsies d id  no t  reveal  any d is t inc t  his to-  
logical differences. 

I t  has  been  suggested t h a t  l iver en la rgement  in ra t s  chron-  
ically fed B H T  was associated wi th  increased ac t iv i ty  of 
drug metabol iz ing  microsomal  enzymes  13. The increases 
in liver weigh t  observed in the  cur ren t  s tudies  m a y  also 
reflect  an enhanced  or a l tered abi l i ty  to metabol ize  UVL-  
induced carcinogens of biogenic origin and thus  expla in  
the  tumor - inh ib i t i ng  proper t ies  of these  an t iox idan ts .  On 
the  o ther  hand ,  e levated  levels of skin an t iox idan t s  m a y  
suppress  in i t ia t ion and  deve lopmen t  of UVL- induced  skin 
tumors  by  p ro tec t ing  agains t  the  direct  deleter ious effects 
of UVL.  In  suppor t  of t he  la t t e r  a recen t  s t u d y  r epo r t ed  
t h a t  the  same a n t i o x i d a n t  m i x t u r e  p ro tec ted  aga ins t  
U V L - m e d i a t e d  e r y t h e m a  in hair less mouse skin 14. Re-  
gardless, d i e t a ry  an t i ox idan t s  should  provide  a useful 
tool  in e lucidat ion of t he  mechanism(s)  of UVL-carc ino-  
genesis. 
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Summary .  The m ax ima l  tubu la r  t r a n s p o r t  of inorganic phospha te ,  D-glucose and pa ra -aminoh ippur ic  acid, respect ively ,  
was depressed  on the  dene rva t ed  side in uni la tera l ly  sp lanchnico tomized ,  anaes the t i zed  dogs. I t  is concluded t h a t  renal  
s y m p a t h e t i c  ac t iv i ty  migh t  in general  regulate  p rox imal  tubu la r  t r a n s p o r t  functions.  

The impor t ance  of s y m p a t h e t i c  nervous  ac t iv i ty  in the  
regula t ion of salt  and wa te r  balance by  inf luencing the  
renal  hand l ing  of sodium has been  suggested in several  
studies.  An increase of s y m p a t h e t i c  ac t iv i ty  achieved by  
low f requency  s t imula t ion  of the  renal  nerves  2,a or by  
haemor rhage  4, as well as by  cons t r ic t ion  of the  thoracic  
inferior vena  cava  5, were shown to decrease sodium ex- 
cretion. 

On the  o ther  hand,  in t e r rup t ion  of renal  s y m p a t h e t i c s  
by  d i f fe rent  procedures  in d i f ferent  species 6-u  or ad- 
min i s t ra t ion  of s y m p a t h e t i c  blocking agents  2,1~ 
were followed by  an increase in u r inary  sod ium excret ion.  
The sod ium re ta in ing  effect  of s y m p a t h e t i c  ac t iv i t ion  as 
well as the  natr iuresis  following renal  dene rva t ion  are no t  
re la ted to  any  changes  in glomerular  f i l t ra t ion ra te  
(GFR), renal  blood flow (RBF),  and /or  in the i r  in t ra rena l  
d is t r ibut ion .  Micropuncture  s tudies  have  yie lded evidence 
t h a t  the  p r i m a r y  site of ac t ion of bo th  adrenergic  act iva-  
t ion and  s y m p a t h e c t o m y  is the  p rox imal  tubule  a, 5, s, 10,11. 

The u r ina ry  excre t ion  of inorganic p h o s p h a t e  (Pi) 
resul ts  f rom f i l t ra t ion and  act ive tubu la r  reabsorp t ion  in 
m a m m a l s  15. A p r e d o m i n a n t  p a r t  of the  reabsorp t ive  
process takes  place in the  p rox imal  tubule  16, b u t  dis ta l  
tubu la r  r eabsorp t ion  has also been  d e m o n s t r a t e d  lL The 
renal  t r a n s p o r t  of D-glucose (G) by  an act ive reabsorp t ive  
process can be localized main ly  to  the  p rox imal  tubule  is, 10, 
b u t  recen t  da t a  raised the  possibi l i ty  of some dis ta l  re- 
absorp t ion  2~ Pa ra -aminoh ippur i c  acid (PAH) is excre ted  
b o t h  in vivo 21 and  in v i t ro  22 by  act ive secre t ion at  the  
p rox imal  tubu la r  level. However ,  following the  verifica- 
t ion of b idi rect ional  t r a n s p o r t  in Necturus  k idneys  2a, 
such a process  has  been  p roved  also in o ther  species 24, 25. 
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Mater ia l  and methods. In  our  p r e s e n t  e x p e r i m e n t s  t he  
effects  of Pi, of G a n d  of P A H  load ing  were s tud ied  b y  
c learance  t e c h n i q u e s  in a n a e s t h e t i z e d  dogs  w i t h  one 
k i d n e y  d en e rv a t ed .  D e n e r v a t i o n  was  p e r f o r m e d  b y  left  
s p l a n c h n i c o t o m y  10-70 d a y s  pr ior  to the  e x p e r i m e n t s .  

G F R  was  m e a s u r e d  by  t he  c learance  of 5~Chromium 
edet ic  acid (51Cr-EDTA), e x c e p t  for t he  P A H  load ing  
series where  c learance  of inulin~6 was  used.  T h e  concen-  
t r a t i o n  of Pi  an d  P A H ,  in p l a s m a  and  ur ine  samples ,  
were d e t e r m i n e d  b y  m e t h o d s  of FISKE and  SUBBAROW ~7 
and  of BRATTON a n d  MARSHALL 2s, respec t ive ly ,  t h a t  of 
G was  m e a s u r e d  e n z y m a t i c a l l y  (GOD-Per id ,  Boehr inger) .  

Results  and discussion. T u b u l a r  t r a n s p o r t  was  calcu-  
la ted  f ro m  th e  f i l tered and  excre ted  quan t i t i e s .  P l a s m a  
(P) Pi, G a n d  P A H  levels (mean  va lues  and  range) ,  G F R ,  
ra te  of t u b u l a r  t r a n s p o r t  of i n n e r v a t e d  (inn) a n d  de- 
n e r v a t e d  (den) k idneys  w i th  s t a n d a r d  errors  (S.E.), re- 
spect ively ,  an d  resu l t s  of s t a t i s t i ca l  e v a l u a t i o n  b y  S tu-  
d e n t ' s  t - tes t  are p r e sen t ed  in t he  table.  

D e n e r v a t i o n  p h e n o m e n o n ,  i.e. s ign i f i can t ly  inc reased  
ur ine  flow a n d  s o d i u m  exc re t ion  f rom d e n e r v a t e d  kid- 
neys ,  was  p r e s e n t  in all t h e  e x p e r i m e n t a l  series w i t h  no 
difference in G F R  be tw e e n  i n t a c t  and  s p l a n c h n i c o t o m i z e d  
side. 

The  resu l t s  show  t h a t  m a x i m u m  t r a n s p o r t  (Tm) of Pi, 
of G a n d  of P A H ,  respec t ive ly ,  was  depressed  a f t e r  de-  
ne rva t ion .  Cons ider ing  t ha t ,  in add i t i on  to d i m i n i s h e d  
p r o x i m a l  t u b u l a r  s o d i u m  reabsorp t ion ,  a decrease  in 
o the r  m a i n l y  p r o x i m a l  t u b u l a r  ac t ive  s ec re to ry  or re- 
a b s o r p t i v e  t r a n s p o r t  processes  w i t h o u t  a n y  c h a n g e  in 
G F R  was  observed ,  an  i m p a i r m e n t  of p r o x i m a l  t u b u l a r  
t r a n s p o r t  f unc t i on  a f t e r  d e n e r v a t i o n  can  be sugges t ed .  
The  m e c h a n i s m  of th i s  p h e n o m e n o n  is no t  clear  as ye t .  
However ,  the  defec t  of e s sen t i a l ly  d i f fe rent  t r a n s p o r t  
p rocesses  al lows one to conc lude  t h a t  r ena l  s y m p a t h e t i c  
a c t i v i t y  m i g h t  in genera l  r egu la te  p r o x i m a l  t u b u l a r  
t r a n s p o r t  func t ions .  

Effect of inorganic phosphate, n-glucose and para-aminohippuric 
acid loading on their transport in denervated and innervated kidneys. 

Pi G PAH 

m 5 9 9 
n 17 15 15 
Ping % range 10.6-51..3 727-1.058 20.8 36.8 

27.8~3.3 886 @30 29.3+1.3 
GFR inn 49.9~ 2.5 55.2• 45.4~3.5 
inl/min/i00 g den 50.0i2.3 57 .2~=2.3  50.4zt= 3.8 
Tm inn 10.2i  1.6 349 ~31 34.1@4.7 
nlg/100 ml GFR den 6.5~1.3~ 326 i27'~ 26.6i3.8 ~ 

m number of dogs, n = number of clearance periods, P = plasma 
concentrations of inorganic phosphate (Pi), D-glucose (G) and para- 
aminohippurie acid (PAH), respectively; GFR glomerular ill- 
tration rate, Tm maximal tubular transport of Pi, of G and of 
PAH, inn ~ innervated kidney, den denervated kidney, ~ p < 0.0l. 
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Summary .  Th e  p r e sen t  resu l t s  show t h a t  the  s ens i t i v i t y  of the  ch ick  m y o c a r d i u n l  to t he  pos i t ive  ino t rop ic  effect  of 
Ca++ decreases  d u r ing  d e v e l o p m e n t  and  t h a t  t h e  Ca ++ c o n c e n t r a t i o n  of t he  phys io log ica l  so lu t ion  used  m u s t  be lowered 
below ' n o r m a l '  to s t u d y  the  effects  of pos i t ive  inot ropic  a ge n t s  in p r e p a r a t i o n s  f rom y o u n g e r  e mbryos .  I sop ro te reno l  
elicits pos i t ive  inot ropic  responses  in 7 - 9 - d a y  e m b r y o n i c  vent r ic le  a nd  in n e w b o r n  ch ick  a t r i a ;  however ,  t he  4 -day  
e m b r y o n i c  m y o c a r d i u m  is u n r e s p o n s i v e  to i soproterenol .  

A l t h o u g h  the  f irst  s tud ies  on the  effects  of ace ty lcho l ine  
and  ep inephr ine  on t he  e m b r y o n i c  ch ick  h e a r t  were re- 
por ted  more  t h a n  40 years  ago, it  was  no t  un t i l  1950 t h a t  
BARRY 4 repor t ed  the  f i rs t  q u a n t i t a t i v e  s tud ies  on isolated,  
s p o n t a n e o u s l y  b ea t i ng  e m b r y o n i c  chick hea r t s .  The  pre-  
sen t  r epor t  deals  w i th  s tud ies  of t he  pos i t ive  inot ropic  
effects  of Ca ++ an d  i sopro terenol  on isolated,  e lectr ical ly  
paced  p r e p a r a t i o n s  of e m b r y o n i c  and  n e w b o r n  chick 
m y o c a r d i u m .  

Materials  and methods. H e a r t s  were i so la ted  f rom em-  
b ryos  o b t a in ed  f rom fert i l ized eggs (Whi te  Leghorn)  a t  

va r ious  t i m e s  d u r i n g  d e v e l o p m e n t  or f r om n e w b o r n  
chicks  w i th in  1 week  of ha t c h ing .  Most  s tud ies  e m p l o y e d  
whole 7-9  d a y  e m b r y o n i c  ven t r ic le  or n e w b o r n  ch ick  left  
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