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D i l u t i o n  of P h o s p h a t e  in th e  P l a s m a  of T o c o p h e r o l  De f i c i en t  R a b b i t s  

I t  has been observed by  MASTER et  a l}  t h a t  in toco- 
pherol  def ic ient  rabbi ts  the  specific ac t iv i ty  of the  p lasma 
phospha te  was decreased a t  15, 30 and 60 rain af ter  
in ject ion of Pa~; however  no a t t e m p t  to s tudy  the  
kinetics of the  di lut ion of P ~  phospha te  has been made.  
The  kinet ics  of the  di lut ion of P ~  phospha te  in the  p lasma 
of tocopherot  deficient  rabbi ts  dur ing t h e  first  15 rain 
af ter  the  in jec t ion  of Pa~ will be discussed here. 

Mater ia ls  a~d methods. Male whi te  rabbi ts  of approxi-  
ma te ly  500 g were fed the  basal  tocopherol  def ic ient  diet  
used by  CAPIJTTO et  a l ) .  The  control  animals  were fed 
the  same diet  wi th  the  addi t ion  of 450 mg of e- tocopherol  
ace ta te  per  k i logram of diet. Af ter  3 weeks on the  diet, 
the  tocopherol  deficient  animals  s topped growing and 
developed a fa i r ly  rapid ly  progressing muscular  weakness  
wi th  loss of weight .  The  animals  were used a t  the  t ime  
when  the  difference of weight  be tween the  deficient  and 
control  animals  was no t  greater  t han  15% but  t l ley 
presented  defini te  s y m p t o m s  of muscular  weakness.  

One mil l i l i t re  of sterile solut ion of P~2 phospha te  in 
saline was in jec ted  into the  marg ina l  vein  of the  ear. 
Samples  of a few drops of blood were ex t rac ted  f rom the  
marg ina l  ve in  of the  ear, opposi te  to t ha t  used for the  
in jec t ion  of phosphate .  The  samples  were collected in 
centr i fuge tubes  cooled a t  0 ~ conta in ing 1 ml  of saline 
wi th  1 mg  of heparine.  The  tubes  were centr i fuged at  
1000 g for 10 rain and then  the  superna tan t  separated.  
Dupl ica te  samples of 0.2 ml  of the  superna tan t  were 
dr ied on p lanchets  and counted.  The  r ad ioac t iv i ty  per  
~.moles of inorganic  phospha te  P i  was calculated wi th  
the  fol lowing formula :  

cpm c p m ( l +  1.@83 (l-H)) 

( w ) ~zmolesPi txmoles Pi  0.2 ~ (l-H) ml plasma 

where W, is t he  blood weight ;  H, the  hematoc r i t ;  1.083, 
the va lue  of the  blood density,  and P i  the  inorganic  
phospha te  of the  plasma.  Blood weight  was de te rmined  
by  difference be tween  the  weights  of the  centr i fuge tube  
before and af ter  the  collection of blood. Hema toc r i t  and 
inorganic phospha te  of the  p lasma were de te rmined  in 
samples of blood ex t rac ted  at  the  end of the  exper iment .  
H e m a t o c r i t  was de termined  wi th  mic rohematoc r i t  tubes.  
For  de te rmina t ion  of phosphate ,  a sample of blood was 
centr i fuged for separat ion o f  e ry throcytes  and to t h e  
superna tan t  a concent ra te  solution of t r ichloroacet ic  
acid was added  to reach a final  concent ra t ion  of 6%. 
Phospha te  was measured  in the  t r ichloroacet ic  ex t rac t  
by  the  me thod  of FISKE and SUBBAROW a. I n  order to 
compare  rabbits ,  r ad ioac t iv i ty  was calculated on the  
basis of 109 coun t /min  injected per  k i logram o f  body  
weight .  

Results  a~d discussion. The de te rmina t ions  of inorganic 
phospha te  of the  p la sma  in the  control  and deficient  
animals  gave 2.1 ~ 0.4 ~zmoles per mil l i l i t re  of p lasma for 
bo th  groups of animals.  

I n  Figures  1 and 2 are represented in semi logar i thmic  
plot  the  values  of P ~  ac t i v i t y  per  tzmoles P i  at  different  
t imes  af ter  the  in ject ion of Pa~ phospha te  for the  control  
and deficient  animals  respect ively.  The  values  of the  Pae 
per  ~zmoles P i  at  each period of t ime  were s ignif icant ly  
different  (p < 0.001) in both  groups of animals.  
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Fig .  1. S e m i l o g a r i t h m i c  p l o t  of  t h e  v a l u e s  of  p3~ a c t i v i t y  p e r  ~zmoles 
Pi a t  d i f f e r e n t  t i m e s  a f t e r  ps~ p h o s p h a t e  i n j e c t i o n  to  c o n t r o l  an i -  
m a l s .  - - - O - - ,  e x p e r i m e t l t a l  d a t a  a p p r o x i m a t e d  b y  t h e  e q u a t i o n :  
q = cq e-Z1 t + cr 2 e-~z t _ 54.5 e - i res  t + 19.0 e -~176 t e a c h  p o i n t  t h a t  

r e p r e s e n t s  t h e  a v e r a g e  of  d e t e r m i n a t i o n s  i n  12 a n i m a l s  fe l l  w i t h i n  
t h e  l i m i t s  i n d i c a t e d  b y  v e r t i c a l  l ines .  � 9 1 4 9 1 4 9  e x p o n e n t i a l  f u n c t i o n  
~xl e-'~l t = 54.5 e -1'26 t; . - . - - ,  e x p o n e n t i a l  f u n c t i o n  a2 e-A~ t =  
19.0 e -~176 t. 
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F i g .  2. S e m i l o g a r i t h m i c  p l o t  of  t h e  v a l u e s  of  p32 a c t i v i t y  p e r  ~zmoles 
Pi  a t  d i f f e r e n t  t i m e s  a f t e r  pap p h o s p h a t e  i n j e c t i o n  to  d e f i c i e n t  
a n i m a l s .  - - 6 - - ,  e x p e r i m e n t a i  d a t a  a p p r o x i m a t e d  b y  t h e  e q u a t i o n :  
q = cq e-,tl t + ct 2 e-,t2 t = 31.4 e -1"~ t + 11.4 e -~176 t e a c h  p o i n t  t h a t  

r e p r e s e n t s  t h e  a v e r a g e  of  d e t e r m i n a t i o n s  i n  12 a n i m a l s  fe l l  w i t h i n  
t h e  l i m i t s  i n d i c a t e d  b y  v e r t i c a l  l ines .  � 9 1 4 9 1 4 9  e x p o n e n t i a l  
f u n c t i o n  cq e-Z1 t = 31.4 e -1"97 t; . , e x p o n e n t i a l  f u n c t i o n  
~2 e• t = 11.4 e -~176 t :  
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The  va lues  of the  slopes of t he  curves  of t he  exponen t i a l  
func t ions  were : 

Z~ = (1.26 ~ 0.16) m i n  -1 a n d  Z 2 -- (0.058 ~ 0.014) ra in  -~ 
for t i le con t ro l  and  

"~1 = (1.97 4-0.23) ra in  -1 a n d  "~2 = (0.069 4- 0.008) ra in  - t  
for t he  def ic ien t  an imals .  T he  va lue  of ~1 for t he  def ic ien t  
a n i m a l s - w a s  s ign i f i can t ly  h igher  (p < 0.001) t h a n  t h a t  
for t he  con t ro l  animals .  Assuming  t h a t  Z~, is t he  r a t e  of 
passage  t h r o u g h  t h e  capi l lar  bar r ie r ,  t h e  h ighe r  va lue  
o b t a i n e d  in t he  def ic ien t  an i m a l s  could be  i n t e r p r e t e d  as 
if in these  an ima l s  t he  capi l lar  p e r m e a b i l i t y  is increased.  

The  va lues  of t he  coefficients  of t he  exponen t i a l  func-  
t ions  were:  ~ = ( 5 4 . 5 4 - 8 ) •  10 ~ c p m / ~ m o l e s  P i  and  
aa = (19.0 4- 5) • 10 ~ c p m / a m o l e s  P i  for t h e  control ,  and  
~ = (31.4 4- 4) • 10 ~ c p m / ~ m o l e s  P i  and  ~ = (11.4 ~ 2) • 
106 c p m / v m o l e s  Pi for t h e  def ic ien t  animals .  S ign i f ican t  
differences  (p < 0.001) h a v e  been  found  b e t w e e n  t he  cor- 
r e spond ing  Values of al  a n d  ~ for t he  con t ro l  a n d  def ic ien t  
an imals .  The  t o t a l  space of p h o s p h a t e ,  d e t e r m i n e d  b y  t he  
sum of t h e  coeff icients  el  a n d  ae o f  t he  exponen t i a l  func-  
t ions ,  gave  a va lue  of 73.5 • 10 a cpm/~zmoles Pi for t h e  
con t ro l  a n d  42.8 • 10" c p m / a m o l e s  P i  for t h e  def ic ien t  
an imals .  

The  p r e sen t  resu l t s  p r o v e d  conclus ive ly  t h a t  t he  r a t e  
of e l im ina t i on  of Pa2 f rom t h e  p l a s m a  was increased  in 
t ocophe ro l  def ic ien t  r abb i t s .  T he  di f ference obse rved  
b e t w e e n  t h e  con t ro l  a n d  def ic ien t  an i m a l s  could  be  due  
to  a n  increase  of t he  capi l la r  p e r m e a b i l i t y  a n d  t he  ex t r a -  
p l a s m a t i c  a c c u m u l a t i o n  of p h o s p h a t e .  The  increased  
e x t r a p l a s m a t i c  a c c u m u l a t i o n  of p h o s p h a t e  could be  t he  
consequence  of a h ighe r  u p t a k e  of p h o s p h a t e  b y  t he  
ske le ta l  musc le  or o the r  t i ssues  a n d  a n  increase  of t he  
cel lular  p e r m e a b i l i t y  t o w a r d  p h o s p h a t e .  A n  increase  of 
t i le ex t race l lu la r  space  has  been  found  b y  DIEHL ~ in 
tocophero l  def ic ien t  r abb i t s .  H i g h e r  va lues  for t he  ra t ios  
of b o t h  inorgan ic  a n d  organic  p h o s p h a t e  r e spec t ive ly  to 
t h a t  of p l a s m a  p h o s p h a t e  ha s  been  obse rved  in t he  
def ic ien t  r a b b i t s  ~. Since t he  muscle  we igh t  r ep resen t s  

70% of t he  b o d y  we igh t  t h e  obse rved  di f ference could 
a c c o u n t  for t he  h ighe r  d i lu t ion  r a t e  of Pa~ in the  toco-  
phero l  def ic ien t  an ima l s  5-7. 

Rdsumd. L%tude  de la c in6 t ique  de la d i lu t ion  du  phos-  
p h a t e  darts le p l a s m a  des lap ins  d6ficieil ts en  e - tocoph~rol  
a mis  en  6vidence que, chez ces a n i m a u x ,  la v i tesse  de 
d i spa r i t i on  du p h o s p h a t e  du  p l a s m a  ains i  que  l ' e space  
de p h o s p h a t e  se t r o u v e n t  augment6s .  
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V e r s u c h e  z u r  c h e m i s c h e n  G e d { i c h t n i s i i b e r t r a g u n g  v o n  f a r b d r e s s i e r t e n  G o l d f i s c h e n  a u f  u n d r e s s i e r t e  
T i e r e  

U n t e r s u c h u n g e n  fiber das  GedS.chtnis u n d  zur  GedS~cht- 
n i s i i b e r t r a g u n g  werden  n a c h  den  g r u n d l e g e n d e n  Ver-  
suchen  der  l e t z t en  J a h r e  (Kurz-  u n d  Langze i t ged~ch tn i s  1, 
G e d a c h t n i s i i b e r t r a g u n g  ~, 8) a n  v ie len  Stel len durchgef t ih r t .  

Material und Methodik. W i t  h a b e n  10-14 cm lange  
Goldf ische in G r u p p e n  zu je zwei T ie ren  in s t ra f f re ie r  
Di f fe renzdressur  m i t  a u t o m a t i s c h e r  A u f z e i c h n u n g  des 
V e r h a l t e n s  auf  grt ines L i c h t  (hier B e l o h n u n g  d u r c h  
Fu t t e r )  gegen s p o n t a n  bevo rzug te s  ro tes  L i c h t  dress ie r t  
(VersuchsanordnUng  n n d  opt i sche  Dressur~).  N a c h  Aus- 
b i l d u n g  des b e d i n g t e n  Ref lexes  werden  die Geh i rne  der  
d ress ie r t en  Tiere  ( =  , Spender~>) herausoper ie r t ,  an-  
schl iessend in A n l e h n u n g  a n  eine A r b e i t s t e c h n i k  yon  
UNBAR 5 homogenis ie r t ,  d ia lys ie r t  u n d  das  gefr ierget rock-  
ne t e  n i ede rmoleku la r e  Ma te r i a l  in  K a l t b l u t r i n g e r  gel6st  
a n  nndres s i e r t e  Tiere  ( =  <~Empf~nger~) i.p. ve rabfo lg t .  
Gleichzei t ig  in j i z ie r t en  wir  undress i e r t e  K o n t r o l l g r u p p e n  
( =  <~ Kontrol lempfS.nger  ~>) m i t  n i ede rmo leku l a r en  Geh i rn -  
d i a l y s a t e n  n i c h t  dress ier te r  Tiere ( =  <~Kontrollspender~>). 
Ansch l iessend  t e s t e t e n  wi t  die EmpfS~ngergruppen mehr -  
ma l s  t~gl ich  u n t e r  gle ichen B e d i n g u n g e n  in i h r en  Re-  
a k t i o n e n  auf  grt ines und  ro tes  L ich t .  D e m  P r ~ p a r a t o r  der  
E x t r a k t e  sowie d e m  Versuchs le i t e r  w a r  n i c h t  b e k a n n t ,  

welche  E m p f i t n g e r g r u p p e  das  Kont ro l l -  u n d  welche  das  
Spende rd i a ly sa t  e r h a l t e n  h a t t e  (Doppe l te r  B l indversuch) .  

Ergebnisse. 1) Alle E m p f g n g e r g r u p p e n  zeigen vor  der  
I n j e k t i o n  (Figur  1B) eine S p o n t a n b e v o r z u g u n g  Iiir ro tes  
L i c h t  4. 

2. Die  G r u p p e n  der  K o n t r o l l e m p f ~ n g e r  v e r h a l t e n  sich 
in den  T e s t s i t z u n g e n  n a c h  der  I n j e k t i o n  gegent iber  den  
g e b o t e n e n  F a r b e n  genauso  wie in den  Tes ts  vo r  der  
I n j e k t i o n  (Figur  2). M i t u n t e r  k o n n t e n  wir  im V e r l a u f  
sp~tere r  Tests  eine le ich te  A b n a h m e  de r  R o t - R e a k t i o n  
b e o b a c h t e n .  Der  13bergang zn e iner  G r f i n - B e v o r z u g u n g  
liess sich j edoch  bei  den  K o n t r o l l g r u p p e n  nie fests te l len.  

3. Bei  den  G r u p p e n  der  <~Empf/inger,> k o n n t e n  wir  
6-12 h n a c h  der  I n j e k t i o n  des (~Ged/ichtnisdialysates~) 
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