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Summary. Several  physiological  pa rame te r s  were measured  in hair less mice ma in ta ined  on a die t  supp lemen ted  wi th  
an t ioxidants .  Comparisons  to animals  on control  d ie t  revealed higher  water-soluble  an t i ox idan t  co n t en t  of skin and  
increased liver weight.  Only small  differences in b o d y  weight  occurred and no d is t inc t  histological  changes  were ob- 
served in skin or liver. 

I t  was recent ly  shown t h a t  a d ie t  supp lemen ted  wi th  a 
mix tu re  of ascorbic acid, dl-e- tocopherol ,  bu ty l a t ed  hy-  
droxyto luene ,  and reduced g lu ta th ione  was effective in 
suppress ing the  fo rmat ion  of u l t rav io le t  l ight - induced 
squamous  cell carc inomas  in skin of hairless mice 2, a. All 
of the  cons t i tuen ts  of th is  mix tu re  have  previous ly  been 
d e m o n s t r a t e d  by  o thers  to  elicit a n u m b e r  of physiological  
responses  in hos t  tissues4-1~ 
Dur ing  the  course of our previous  carcinogenesis  studies,  
however ,  no toxic side effects or change  in survival  ra tes  
of the  animals  receiving an t iox idan t s  were noted.  I t  is 
impera t ive ,  therefore ,  t h a t  hos t  response(s) to an t i ox idan t  
d i e t a ry  supp lemen t s  be closely d o c u m e n t e d  should these 
an t iox idan t s  be considered for prac t ica l  the rapeu t i c  use. 
Here  we repor t  on the  effects  of d ie t a ry  an t iox idan t s  on 
skin an t i ox idan t  conten t ,  body  weight  and liver weight  
of the  hairless mouse.  

Effect of dietary antioxidants on liver weight 

Time Regular Special % difference 
(weeks) diet* diet* in liver weight 

Experiment 1 0 1.41 1.39 I 
2 1.40 2.11 51 
4 1.39 2.06 48 
6 1.46 2.42 66 

Experiment 2 0 - 
2 1.32 1.86 41 
4 1.33 1.99 49 
6 1.09 1.77 62 

* Values represent the mean weight of livers, in g, from 3 animals. 
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Levels of water soluble antioxidants in skin of mice receiving an 
antioxidant supplement diet (mean of 3 experiments expressed as 
% of control • S. E. M.). Values were determined as btg equivalents 
of ascorbic acid per mg protein. 

Female,  hairless mice (hr/hr),  12 weeks of age, were 
d iv ided in to  2 groups. One group served as control  and 
received a regular  ba lanced l abora to ry  diet  (Wayne Lab-  
blox, Allied Mills, Chicago, Illinois). The o ther  group 
received the  regular  diet  supp l emen ted  wi th  the  same 
mix tu re  of addi t ives  a t  concen t ra t ions  used in previous  
studies2,3: 1.2% (w/w) ascorbic acid;  0.2% Dl-e- toco-  
phero l  powder  (250 I .U.  vit .  E/g) ;  0.1% glu ta th ione  
(reduced form) and 0.5% b n t y l a t e d  hydroxy to luene .  
3 mice f rom each group were r a n d o m l y  removed  at  2 week 
in tervals  af ter  in i t ia t ion of feeding wi th  the  respect ive  
diets.  The mice were weighed, decap i ta ted ,  the  body  
f lushed tho rough ly  wi th  deionized, disti l led wa te r  before 
the i r  dorsal  skin was r emoved  and  skin biopsies were 
t aken  for fu ture  microscopic studies.  Livers f rom each 
group of mice were pooled and were weighed. Uni fo rm 
biopsies were r emoved  for microscopic  s tudy.  The dorsal  
skin was scraped clean of subcu taneous  tissues, weighed 
and minced before it was homogenized  in deionized water .  
The me t h o d  of G l a v i n d n  was used for de t e rmina t ion  of 
wa te r  soluble an t ioxidants .  2 ml a l iquots  f rom comparab le  
homogena tes  of the  2 t r e a t m e n t s  were r emoved  and cen- 
t r i fuged for 45 min at  10,000 •  a t  5~ One - t en th  ml of 
the  s u p e r n a t a n t  was mixed  wi th  1.6 ml of deionized 
water .  3 ml  of the  s table  free radical  c~,a-diphenyl-fl- 
p ic ry lhydrazy l  (DPPH)  in me t h an o l  (O.D. = 0.5) were 
added  to the  mixture .  After  5 min,  the  react ion was 
s topped  by  addi t ion  of 4 ml of xylene,  t ho rough ly  mixed  
on a vor tex,  and cent r i fuged at  1000 •  for 5 rain. The 
resul t ing xylene phase  was r emoved  and opt ical  dens i ty  
(O.D.) de t e rmined  at  517 nm. One drop  of pyrogallol  
solut ion (1 rag/0.5 ml ethanol)  was added,  mixed  and the 
O.D. was recorded again af ter  30 sec. The difference be- 
tween  the  opt ical  readings was de te rmined .  
A blank was p repa red  in the  same fashion from 1.7 ml 
deionized water .  The differences in the  change of O.D. 
be tween  the  exper imenta l  sample  and the  b lank  were 
used to de t e rmine  the  a m o u n t  of an t i ox idan t  in micro- 
equivalents ,  using a s t an d a rd  curve cons t ruc ted  wi th  pure  
ascorbic acid. The me t h o d  of Lowry  et  al. 12 was used for 
de t e rmina t i on  of prote in  concent ra t ion .  
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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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