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and i t  is possible t h a t  permeabi l i ty  changes p lay  a role. 
I t  has been shown recent ly  t h a t  the  th in  ascending l imb of 
Henle ' s  loop lacks any  ac t ive  t ranspor t  mechan ism bu t  
has a select ive high permeabi l i ty  to C1. As a result,  NaC1 
difuses f rom the lumen  of this tubu la r  segment  to the  
in te r s t i t ium following its concent ra t ion  grad ien t  and a 
hypotonic  tubu la r  fluid is thus  created by  pure  physical  
forces1~ Inhib i t ion  of these passive m o v e m e n t s  by  furo- 

10 M. IMAI and J. P. KOKKO, J. clin. Invest. 53, 393 (1974). 
11 This paper was presented at the Annual Meeting of the Argentine 

Society for Clinical Research, Mar del Plata, November 1974. 
Abstract in lV[edicina, B. Aires 34, 19 (1974). 

1~ From the Centro de Investigaciones M6dieas Alberto Einstein, 
Buenos Aires, Argentina. 

la The authors are greatly indebted to the s tudent  fellow Ms. ALDA 
TUFR6 for her expert collaboration. 

semide would be expected to contribute to its natri- 
uretic effect. This possibility, which still awaits experi- 
mental verification, certainly merits investigation ~. 

Summary Furosemide added to the Ringer solution 
ba th ing  the  externa l  side of the isolated skin of Lepto- 
dac ty lus  ocellatus i n c r e a s e d  t h e  P D  a n d  SCC a n d  i n h i b i t e d  
b o t h  a c t i v e  c h l o r i d e  i n f l u x  a n d  p a s s i v e  c h l o r i d e  e f f lux .  
T h e  a c t i o n  on  c h l o r i d e  p e r m e a b i l i t y  is t h o u g h t  t o  c o n -  
t r i b u t e  t o  t h e  d i u r e t i c  e f f ec t  o f  t h e  d r u g .  
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I n c r e a s e d  S e n s i t i v i t y  to  P e n t o b a r b i t a l  in  R a t s  F e d  

I t  has been shown t h a t  feeding rats a diet  lacking 
f lavonoids gives rise to cerebral  oedema t, due to the  in- 
creased permeabi l i ty  of the  blood-brain-barr ier  2. Similar- 
ly, i t  has been demons t ra ted  t h a t  the i r  deficiency in the  
diet  grea t ly  increases l ymphoedema  of the  face and neck 
af ter  cervical  lympha t i c  obst ruct ion a. In  rats  fed a diet  
lacking f lavonoids (which had supp lementa ry  v i t amin  C) 
definite fine s t ructura l  a l terat ions were found in blood 
capillaries and tissues. These were qui te  different  f rom 
those repor ted  in C-avitaminosis4. 

Composition of the flavonoid-free diet (for 100 kg) 

Isolated soya protein 22.96 kg 
Maize starch 33.62 kg 
Saccharose .10.00 kg 
Soya oil 3.97 kg 
Cellulose powder 5.16 kg 
"Hostalen PP"  1.86 kg 

CaCO 3 13.70 g 
CaHPO 4 2831.20 g 
NaC1 457.30 g 
K2SO 4 1113.00 g 
MgO 90.30 g 
Ferrous fumarate 34.00 g 
MnO 6.40 g 
CuSO 4 1.30 g 
ZnO 7.60 g 
NaMoO 4 0.025 g 
KJ 0.650 g 
NaF 0.11 g 

Vitamin A 5.20 g 
D z 0.25 g 
E 1.00 g 
K 3 5.30 g 
B 1 5.00 g 
B 2 5.00 g 
B 6 7.00 g 
B12 24.00 g 

Panthotheuic acid 10.0 g 
Nicotinic acid 10.0 g 
Folio acid 2.5 g 
Biotin 5.0 g 
Inosite 10.0 g 
Vitamin C 25.0 g 
Choline 100.0 g 
Methionine 384.0 g 
Lysine 120.0 g 

a D i e t  L a c k i n g  F l a v o n o i d s  

I n  t h e  c o u r s e  of  t h e s e  s t u d i e s ,  i t  h a s  b e e n  o b s e r v e d  t h a t  
r a t s  f ed  a d i e t  l a c k i n g  f l a v o n o i d s  w h e n  a n e s t h e t i z e d  w i t h  
p e n t o b a r b i t a l  s o d i u m 5  s l e p t  l o n g e r  t h a n  t h o s e  f ed  a n o r -  
m a l  d ie t .  T h e  p r e s e n t  p a p e r  d e a l s  w i t h  t h i s  p h e n o m e n o n .  

M a t e r i a l s  a n d  methods .  I n  D e c e m b e r  1974, P e n t o b a r b i -  
t a l  - i n d u c e d  s l e e p i n g  t i m e  w a s  e s t i m a t e d  in  10 ~ S p r a g u e -  
D a w l e y  r a t s  ( b o d y  w e i g h t  470 • 18 g) f ed  for  118 d a y s  a 
d i e t  l a c k i n g  f l a v o n o i d s  e (Table)  a n d  in  10 ~ r a t s  of  t h e  
s a m e  spec i e s  ( b o d y  w e i g h t  415 -4- 9 g) f ed  a n o r m a l  d i e t  
( H e r i l a n  | R M  204). P e n t o b a r b i t a l  s o d i u m 5 0  m g / k g  w a s  
i n j e c t e d  i .p.  T h e  i n t e r v a l  e l a p s i n g  u n t i l  t h e  a n i m a l ,  l y i n g  
o n  h i s  b a c k ,  w a s  a b l e  to  h o l d  i t s  h e a d  u p  w a s  r e g a r d e d  as  
s l e e p i n g  t i m e .  

I n  J u n e  1975, t h e  s a m e  s t u d y  w a s  p e r f o r m e d ,  u s i n g  
16 ~ S p r a g u e - D a w l e y  r a t s  ( b o d y  w e i g h t  480 d2 36 g) f ed  
for  160 d a y s  t h e  d i e t  l a c k i n g  f l a v o n o i d s  a n d  16 ~ r a t s  
( b o d y  w e i g h t  462 4- 13) of  t h e  s a m e  spec i e s  f ed  F le r i l an  * 
R / M  204. S t a t i s t i c a l  a n a l y s i s  w a s  p e r f o r m e d  b y  t h e  t - t e s t  7. 

Resul t s .  I n  t h e  s t u d y  p e r f o r m e d  in  w i n t e r ,  s l e e p i n g  t i m e  
in  c o n t r o l  r a t s  a m o u n t e d  to  4487  4- 777 ~, in  r a t s  f ed  t h e  
d i e t  l a c k i n g  f l a v o n o i d s  6386 4- 859". T h e  d i f f e r e n c e  is 
h i g h l y  s i g n i f i c a n t  (p < 0.0001).  I n  t h e  s t u d y  p e r f o r m e d  
in  s u m m e r ,  c o n t r o l  r a t s  s l e p t  4247  4- 1192 ~, r a t s  f ed  t h e  
d i e t  l a c k i n g  f l a v o n o i d s  5539 4- 1239'2 T h i s  d i f f e r e n c e  is 
a lso  h i g h l y  s i g n i f i c a n t  (p < 0.005).  

Discus s ion .  Since  BENTs2{TH, RUSZNYAK a n d  SZENT- 
GY6RGYI s f i r s t  d e s c r i b e d  v i t a m i n  P,  i t  h a s  b e e n  t h e  s u b -  
j e c t  of  c o n s i d e r a b l e  d e b a t e  9. T h e  r e s u l t s  d e s c r i b e d  in  t h i s  
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pape r  c lear ly  d e m o n s t r a t e  t h a t  t he  s ens i t i v i t y  of t he  r a t  
a g a i n s t  p e n t o b a r b i t a l  is g rea t ly  increased  by  feeding a d ie t  
l ack ing  b e n z o p y r o n e s  a n d  fu rn i shes  add i t i ona l  ev idence  
to  t h e  fac t  t h a t ,  in th i s  species, b e n z o p y r o n e s  shou ld  be 
r ega rded  as v i t a m i n s .  ~. 

W h e t e r  m e t a b o l i s m  of p e n t o b a r b i t a l  is a l tered,  or 
, sens i t iv i ty  of t h e  b ra in  is inci~eXsed b y  b e n z o p y r o n e  de- 
f iciency, m u s t  be e luc ida ted  by  fu r t he r  e x p e r i m e n t s .  

Summary. P e n t o b a r b i t a l - s e n s i t i v i t y  is h igh ly  increased  
in r a t s  fed a d ie t  lacking  f lavonoids ;  s leeping t ime  was  

found  to be increased  by  42 a n d  30% as c o m p a r e d  w i th  
r a t s  fed a n o r m a l  diet.  These  s tud ies  conf i rm our  p rev ious  
s t a t e m e n t  accord ing  to  w h ic h  for t he  ra t ,  b e n z o p y r o n e s  
are v i t a m i n s .  

M. F6LDI a n d  ETHEL F6LDI-BORcSOK 

Lymphological Research Laboratory, 
Schaper ~ Bri~mmer, Bahnho/strasse 35, 
D-332 Salzgitter 61 (German Federal Republic, BRD),  
4 August 1975. 

Effect of Vi tamin  A on T u m o r  D e v e l o p m e n t  in Burned,  Unburned ,  and Glucocor t i co id -Treated  
Mice Inoculated with  an Oncogenic  Virus 

H i g h  doses of v i t a m i n  A h a v e  been repor t ed  to de- 
crease  t h e  inc idence  and  seve r i t y  of t u m o r  d e v e l o p m e n t  in 
mice inocu la t ed  w i t h  a m u r i n e  s a r c o m a  v i rus  of the  Molo- 
ney  s t r a in  (MSV) 1. Th i s  effect  was  also no t ed  w h e n  
v i t a m i n  A was  a d m i n i s t e r e d  to i nocu la t ed  mice  who were 
s ub j ec t ed  to pa r t i a l  body  cas t ing  a, mi ld  phys i ca l  s t ress  1. 
Several  f ind ings  sugges t ed  t h a t  t he  a n t i - t u m o r  effect  of 
v i t a m i n  A m i g h t  be  m e d i a t e d  t h r o u g h  an  inh ib i t i on  of 
' s t r e s s ' - e i t he r  t h a t  caused  by  the  v i rus  or t h a t  caused  by  
t he  v i rus  p lus  t h e  added  phys i ca l  s t ress .  Fi rs t ,  phys i c a l l y  
s t ressed  a n i m a l s  h a v e  been  s h o w n  to h a v e  an  increased  
suscep t ib i l i ty  to viral  oncogenes is  2. Second,  t h y m i c  
i nvo lu t i o n  occurs  a f te r  inocu la t ion  of mice  w i th  MSV a, 
a f te r  phys i ca l  s t ressa ,  or a f te r  t r e a t m e n t  w i th  glucocor t i -  
cocoid h o r m o n e s  a ; and  the  s t r ess - in i t i a t ed  t h y m i c  c h a n g e s  
require  e i ther  e n d o g e n o u s l y  p roduced  or e x o g e n o u s l y  
a d m i n i s t e r e d  ad rena l  cort icoid h o r m o n e s  6. T h a t  t he  
effect  of g lucocor t icoid  supp re s s ion  of ce r t a in  i m m u n e  
func t i o n s  is m e d i a t e d  t h r o u g h  in te r fe rence  wi th  t h y m i c  
func t ion  is sugges t ed  by  repor t s  t h a t  t h y m i c  e x t r a c t s  can  
pa r t i a l ly  reverse  t he  suppres s ion  of cel lular  i m m u n o -  
c o m p e t e n c e  wh ich  follows exogenous  glucocort icoid 
a d m i n i s t r a t i o n  7. Thi rd ,  v i t a m i n  A a d m i n i s t r a t i o n  to 
mice pa r t i a l ly  p r e v e n t s  the  t h y m i c  i nvo lu t ion  assoc ia ted  

EFFECT OF VITAMIN A ON TUMOR DEVELOPMENT 
IN BURNED AND UNBURNED MICE 
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Fig. 1. Mean tumor scores plotted against time following viral 
inoculation. Tumor size was greater in burned animals than in sham- 
burned animals, from Day 16 and thereafter. Although viramin A 
appeared to accelerate tumor regression in the shain-burned animals, 
it had no effect on the increased tninor growth in the burned animals. 

w i th  a phys io logic  s t ress  s. F u r t h e r ,  large doses  of v i t a m i n  
A h a v e  been r epo r t ed  to reverse  some  of t he  effects  of 
g lucocor t icoids  on o the r  phys io logic  processes  suc h  as 
w ound  hea l ing  9, 10. 

If t he  a n t i - t u m o r  effects  of v i t a m i n  A are m e d i a t e d  
t h r o u g h  a pa r t i a l  reversa l  of t he  changes  assoc ia ted  w i th  
phys ica l  s t ress ,  t h e n  an a u g m e n t a t i o n  of t he  a n t i - t u m o r  
ac t ion  would  be a n t i c i pa t e d  in severe ly  s t ressed  a n i m a l s  
or a n i m a l s  t r e a t e d  wi th  e xoge nous  glucocort icoids .  Th i s  
s t u d y  c o m p a r e s  t he  effect  of h igh  dose v i t a m i n  A on 
bu rn - s t r e s sed ,  g lucocor t i co id- t rea ted ,  and  n o r m a l  mice  
inocu la ted  w i th  MSV. 

Methods. Seven-week-o ld  ma le  CBA mice of 20-25 g 
were used  for all  e x p e r i m e n t s .  T h e y  were fed P u r i n a  L a b  
Chow 11 (conta in ing  12 IU  v i t a m i n  A per g), house d  10 
per cage, and  al lowed to acc l ima te  to the i r  s u r r o u n d i n g s  
for 1 week before c o m m e n c e m e n t  of the  s t udy .  

S t a n d a r d i z e d  b u r n s  cover ing  25% of the  b o d y  
surface  area  of the  m o u s e  were p roduc e d  by  h e a t i n g  
b rass  blocks wi th  a 2 • 5 cm sur face  to 98.5 ~ a nd  p lac ing  
the  blocks  in c o n t a c t  w i th  t he  a n ima l s  for 4 sec per bu rn .  
2 c on t a c t  b u r n s  (each 10 c m 2) were placed on the  r i gh t  
and  left dorsa l  sur face  of each  mouse ,  r e su l t i ng  in 20 cm ~ 
burns .  The  b u r n s  were full t h i c kne s s  by  his to logical  
d e t e r m i n a t i o n  a t  24 a nd  72 h p o s t b u r n .  S h a m - b u r n i n g  
was  pe r fo rmed  by  p lac ing  u n h e a t e d  b rass  blocks on 
a n e s t h e t i z e d  a n i m a l s  for t he  s a m e  per iods  of t ime  in t h e  
s a m e  areas.  A n e s t h e s i a  was m a i n t a i n e d  wi th  pen toba rb i t a l ,  
0.05 m g / g  b o d y  weight .  
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