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A b s o r p t i o n  T e s t s  on Prote in -Def i c i en t  Rats .  
Absorpt ion  of S ~ - T e t h i o n i n e  and I lSl-Mriolein 

I n  t he  process  of d iges t ion  a n d  abso rp t ion ,  t h e  smal l  
i n t e s t i n e  t akes  a n  ac t ive  pa r t .  I n  r ecen t  years ,  the re fore ,  
t h e  d iges t ive  a n d  a b s o r p t i v e  a c t i v i t y  of t h e  smal l  i n t e s t i n e  
ha s  been  t h o r o u g h l y  s t u d i e d  b y  gas t ro -en te ro log i s t s .  

I n  r e c e n t  years ,  b y  us ing  i s o t o p e - m a r k e d  n u t r i m e n t s ,  a 
m o r e  e x a c t  t r a c i n g  of t h e  a b s o r p t i o n  m e c h a n i s m  was 
m a d e  poss ible  (HORZELA 1, STANLEY ~, I[{UFFIN 3, BERKO- 
W I T Z  4, C S E R N A Y S ) .  

T h e  a v a i l a b l e  l i t e r a t u r e  of n u t r i t i o n a l  sc ience p r e sen t s  
o n l y  v e r y  few d a t a  a b o u t  t h e  in f luence  of n u t r i t i o n a l  de-  
f ic iency or  of ove r feed ing  on  a b s o r p t i o n .  Accord ing  to  o u r  
i n v e s t i g a t i o n s  (BED5 a n d  KEMI~NYS), i t  b e c a m e  e v i d e n t  
t h a t  a p r o t e i n  de f i c i en t  diet ,  fed for  a long  per iod ,  a f fec ted  
o n l y  to  a sma l l  e x t e n t  t h e  a b s o r p t i o n  of t h e  d i f fe ren t  
sugar s  in  ra ts .  T h e  a i m  of t he  p r e s e n t  i nves t i ga t i ons  was 
to s t u d y  t h e  effect  of a p r o t e i n  def ic ien t  d ie t  on  t h e  
a b s o r p t i o n  of S ~ - m e t h i o n i n e  a n d  DoX-triolein. 

Experimental .  I n v e s t i g a t i o n s  were  p e r f o r m e d  o n  male  
w h i t e  ra ts ,  we igh ing  200-300 g, of o u r  I n s t i t u t e ' s  i n b r e d  
s t ra in ,  us ing  t h e  m e t h o d  of KERTAI e t  al. ~. Af te r  open ing  
t h e  a b d o m i n a l  wall,  t h e  p i lorus  a n d  the  large in tes t ine ,  a t  
t h e  level  of t h e  i leocecal  va lve ,  were  l iga ted  a n d  glass 
c a n n u l e s  inse r ted .  The  i n t e s t i n e  was  w a s h e d  w i t h  phys io-  
logical  sa l ine  a t  37°C, a n d  a f t e r  r e m o v i n g  t h e  i n t e s t i n a l  
c o n t e n t ,  t h e  e x p e r i m e n t a l  m a t e r i a l  was  i n j ec t ed  in to  t h e  
in te s t ine .  

T h e  degree  of a b s o r p t i o n  was  ca l cu l a t ed  f rom t h e  dif-  
ference  b e t w e e n  t h e  a m o u n t  of i so tope  in j ec t ed  a n d  t h a t  
w a s h e d  o u t  a t  t h e  end  of t h e  e x p e r i m e n t a l  per iod.  

T h e  c o m p o s i t i o n  of t h e  d i e t  was  as  fol lows:  

as c o m p a r e d  w i t h  t h e  controls .  F r o m  t h e  24 th  d a y  of 
p r o t e i n  deficiency,  a mi ld  b u t  no t  s ign i f ican t  decrease  was  
obse rved  in t h e  a m i n o  acid abso rp t ion .  

F igure  2 shows t h e  a b s o r p t i o n  of I lSl-tr iolein.  F r o m  t h e  
24 th  d a y  of t he  p ro t e in  deficiency,  a n  essent ia l  decrease  
cou ld  be o b s e r v e d  in fa t  a b s o r p t i o n  (p < 2%).  

A m i n o  ac ids  are  a b s o r b e d  b y  t h e  a c t i v e  p h o s p h o r y l a -  
t i on  of t he  ep i the l i um,  s imi la r  to  t h e  a b s o r p t i o n  of  
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Fig. 1. S35-methionine absorption in protein-deficient rats. 

Protein dvJieient diet Control diet 

Starch 82% Starch 64% 
Fat 10% Fat 10% 
Salt mixture after S6s 4% Casein 18% 
Dried ),east 3% Salt mixture after S6s 4% 
Cod-liver oil 1% Dried yeast 3% 

Cod-liver oil 1% 

To  sa t i s fy  t h e  n i b b l i n g  urge  of t h e  a n i m a l s  a n d  to  en-  
sure  t h e  necessa ry  b a l l a s t  ma te r i a l ,  2% s a w d u s t  was  
m i x e d  to  t h e  diet .  T h e  t e s t  was  ca r r i ed  ou t  in  n e m b u t a l  
narcos i s  (4 rag/100 g b o d y  w e i g h t  i.p.). On t h e  8th,  16th,  
24 th  a n d  32nd d a y  of t h e  a d m i n i s t r a t i o n  of t h e  p r o t e i n  
de f ic ien t  diet ,  5 -8  a n i m a l s  were  used  in a g roup  s imul-  
t a n e o u s l y  w i t h  con t ro l  ra t s .  

A m i n o  acid  a b s o r p t i o n  was  t e s t e d  w i t h  car r ier - f ree  S 8"- 
me th ion ine .  I n  2 ml  phys io logica l  s o d i u m  chlor ide ,  20 #g  
3/~C S3S-methionine was  i n j ec t ed  i n t o  t h e  sma l l  i n t e s t i n e  
of e ach  an imal .  A b s o r p t i o n  t i m e  was 20 rain.  

T h e  a b s o r p t i o n  of f a t  was  t e s t e d  b y  us ing  IX3X-triolein. 
Pe r  a n i m a l  4 #C, i.e. 0.026 ml,  I~3X-triolein was  i n j e c t e d  
in  2 m l  phys io log ica l  s o d i u m  chlor ide .  Chemica l  compos i -  
t i o n  of t h e  i so tope :  one  p a r t  P3~-tr iolein + t w o  p a r t s  
Tween -80  emulgea to r .  T h e  t r iMein  a b s o r p t i o n  t e s t  l a s t ed  
30 min .  

T h e  samples  w a s h e d  o u t  f rom t h e  i n t e s t i n e  of eactl  
a n i m a l  were  d i lu t ed  to  25 ml. F r o m  t h e  d i l u t ed  m a t e r i a l  
0.5 ml  a l iquo t s  were t a k e n .  R a d i o a c t i v i t y  was  m e a s u r e d  
in  t h e  usua l  w a y  b y  us ing  a Geiger  t u b e  w i t h  a 1.7 m g / c m  ~ 
t h i c k  e n d  w i n d o w  of mica.  

Results and discussion. T h e  resu l t s  are  s h o w n  in  F igures  
1 a n d  2. I n  F igu re  1 t h e  p e r c e n t  a b s o r p t i o n  of S 85- 
m e t h i o n i n e  is sho~a~ in p rogress ion  of p r o t e i n  def ic iency 
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Fig. 2. II~l-triolein absorption in protein-deficient rats. 
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methionine  (WISEMAN s). The absorpt ion mechanism may  
be inf luenced by  several  factors, as for instance by the  
preceding food in take  (DoNHoFFERg). In the case of pro- 
tein deficiency,  product ion  of the  protein-spli t t ing en- 
zymes in t he  pancreas  m a y  suffer an injury.  For  the  
absorpt ion of S3S-methionine, no protein-spl i t t ing enzymes 
are necessary and so i t  is obvious tha t  i ts absorpt ion 
th rough  the  in tes t inal  wall  is not  considerably affected 
by the  pro te in-def ic ient  condi t ion of the  organism. 

Remarkab le  was the difference in the absorpt ion of 1131- 
tr iolein a f te r  pro te in  deficient  diet  had been given for a 
longer period. IX3X-triolein is the ester of three oleic acid 
groups and one glycerine molecule. Each oleic acid group 
contains  a double  bond. According to its chemical  nature  
the  admin is te red  isotope is a fat, thus  when invest igat ing 
i ts  absorpt ion,  one mus t  consider the  extensive digestive 
ac t iv i ty  preceding fat  resorpt ion (VERzAR and KrdTm 1°, 
FRAZS:rO~). Fo r  the  changes in the  absorption of Ira'-trio - 
lein, the  secret ive  ac t iv i ty  of the intestinal epithelial 
cells, as welt as of t he  bile and pancreas, may  be respon- 
sible. To  e lucidate  to  w h a t  an ex ten t  these three factors 
t ake  p a r t  in th is  act ion needs further  investigation. Be- 
sides, i t  is possible t h a t  the  energy stores of the protein 
deficient  o rganism are too much decreased for the 

mechanism of fa t  resorption. This  hypothes is  is sup- 
ported by  our investigations,  perfqrmed on similar ani- 
mals, when, af ter  double  sugar loading in progression of 
protein deficiency, the protein and A T P  content  as well 
as the ac t iv i ty  of  the  ATPase  and the alkaline phosphatase  
gradual ly  decreased. 

Zusammen/assung. Die Wirkung  der Eiweissmangeldi l t t  
auf die Resorpt ion yon SSS-Methionin und Jm-Trio le in  
wurde untersucht .  Die  Resorp t ion  y o n  Methionin wurde  
nicht  wesentlich beeinflusst,  wlihrend die  Fettresorption 
nach 24t~igigem Eiweissmangel  s ignif ikant  ve rminde r t  
ist. 
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T r a n s c a l l o s a l ,  E x t r a c a l l o s a l ,  a n d  G e n i c u l o -  

C o r t i c a l  R e s p o n s e s  d u r i n g  P h y s i o l o g i c a l  
S l e e p  a n d  W a k e f u l n e s s  

The  exc i tab i l i ty  of neurons in the  lateral  geniculate 
body and visual  cor tex  undergoes clear-cut variat ions 
dur ing paradoxica l  sleep z-4 The aim of this investigation 
was the  analysis  of t ranscal losal  (TCR), extracallosal 
(ECR) and visual  co r t ex  (VCR) responses and their  inter- 
act ion dur ing  the  na tura l  phases of sleep and wakefulness. 

E x p e r i m e n t s  were made  on cats, unrestrained, with 
chronic bipolar  s t imula t ing  electrodes implanted in the 
la teral  geniculate  body  of one side and in the white mat te r  
unde rnea th  the  la tera l  gyrus  of the  opposite hemisphere. 
The  responses were monopola r ly  recorded from the same 
cort ical  po in t  in the  la tera l  gyrus of the  side where the 
la tera l  geniculate  body  was s t imulated.  A variable num- 
ber of responses (50-300) was in tegrated in a CAT 400 
Mnemot ron  and then  pho tographed  on an oscilloscope. 
The E E G  (from f ronta l  areas) and the  EMG (from nuchal  
muscles), recorded wi th  an inkwri ter  electroencephalo- 
graph, gave  in format ion  on the  degree of wakefulness and 
s tage of sleep of the  animal  dur ing the experiment .  

S t imula t ion  of whi te  m a t t e r  undernea th  the lateral  
gyrus,  w i t h  single shocks (1/see, 0.05-0.1 msec, 2-4 V) 
evoked  in t he  homologous  po in t  of the  opposite hemi- 
sphere a T C R  wi th  2 msec la tency followed by  the ECR 
wi th  the  posi t ive  peak  a t  50 msec and the  negat ive one at  
90 msec f rom the  s t imulus  (Figure b). 

Dur ing  attentive wake/ulness the  T C R  fluctuated in 
ampl i tude  and  showed, when  integrated,  the  lowest 
values observed.  Usua l ly  its negat ive  component  was 
s t rongly reduced.  The  E C R  was rarely present  during 
wakefulness and when in tegra ted  was always very  small 
in ampl i tude  (Figure a). 

In  light sleep (with synchronized EEG),  the T C R  had 
the m a x i m a l  ampl i tude .  The  E C R  showed all i ts compo- 

nents. An integration of both responses revealed the 
highest values observed (Figure b). 
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Transcallosal, extracallosal and geniculo-eortical responses during 
wakefulness, light sleep and deep sleep. Unrestrained eat with chronic 
implanted electrodes. Each photogram represents an integration of 
one hundred responses, a, b, c: Responses of the lateral gyrus to 
stimulation of the homologous point of the white matter of the oppo. 
site hemisphere during attentive wakefulness (a), light sleep (b) and 
deep sleep (c). d, e, t: Responses of the same cortical point of the 
lateral gyrus to stimulation of the lateral geniculate body during the 
same episodes of wakefulness {d), light (e) and deep sleep(f). The 
sweep of photograms a, b and e lasts 125 msee and of d, e and I 

31.25 msec. 

i E. V. EV^RTS, J. Neurophysiol. 25, 812 (1962). 
i j. MOURET, M. JEANN£aOD, and M. JouvEr, J. Physiol. 55, 305 

0963). 
s E. FxwtL~, C. Lo~B, and M. MAs}'asvl, Arch. int. Physiol. 72, 

22t (1964). 
M. PttLESTINI, M. PISANO~ G. ROSADINI, and G. F. Rossz, Exp. 
NeuroL 9, 17 (1964). 


