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who suffered f rom dement i a .  The s ix o the r  cases showed  
few or no m e n t a l  s y m p t o m s .  

The ob jec t ion  m a y  be ra ised t h a t  any  b iochemica l  dis- 
s imilar i t ies  b e t w e e n  n o rma l  and  neop las t i c  t i ssues  m a y  
resul t  f rom the  disease process  and  n o t  f rom differences  in 
cell. cons t i tu t ion .  Thus  the  fact  t h a t  5-HT was  f o u n d  in  
smal ler  quan t i t i e s  in gl iomas t h a n  in  n o r m a l  b ra in  does  
n o t  p rove  t h a t  n o r m a l  glia con t a in  less 5-HT t h a n  ne rve  
cells b u t  cons t i t u t e s  sugges t ive  evidence .  I t  m u s t  be  
no ted ,  however ,  t h a t  two  ins t ances  of h igh  pressor  a c t i v i t y  
have  been  r e p o r t e d  ~,~ in  neoplas t ic  t i ssues  f rom a child.  
This  is of  i n t e r e s t  because  t u m o u r s  f rom y o u n g  adu l t s  or  
ch i ldren  are  l ikely to  be  de r ived  f rom e m b r y o n i c  t i ssue  
and  are  the re fore  more  closely r e l a t ed  to  t rue  ne rve  
cells. 

I n  th is  inves t iga t ion  the  5 -HT c o n t e n t  of  b o t h  g l iomas  
and  men ing iomas  f rom adu l t  p a t i e n t s  was  found  to  be 
lower  t h a n  t h a t  of a d j a c e n t  no rma l  cerebra l  cor t ica l  t issue 
and  the  hypo thes i s  t h a t  t h e  d i s t r ibu t ion  of 5-HT m i g h t  
be re la ted  to  a cell t y p e  such  as t he  glial cells was  the re -  
fore no t  supported*,~.  

Rdsumd. La  t e n e u r  en 5-HT de t u m e u r s  in t ra -c r~ni -  
ennes  humaines ,  d r t e r m i n r e  pa r  une m~thode  biologique,  
est  en gdn~ral plus faible que  celle du co r t ex  c r r r b r a l  
ad jacen t .  Cet te  obse rva t ion  n ' e s t  pas  en faveur  de 
l ' hypo thdse  que  la 5-HT es t  localisre dans  les cellules 
nrvrogl ies .  
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E f f e c t  o f  L y s i n e  and Threonine Deficiency on the 
Endogenous  Cholesterol Content of Rat P l a s m a  

and L i v e r  1 

An  i m p o r t a n t  s t imulus  to  s tudies  of the  re la t ionsh ip  
b e t w e e n  d i e t a ry  p ro te ins  and  cholesterol  m e t a b o l i s m  is 
t he  obse rva t ion  t h a t  n o t  only  the  level b u t  also t h e  t y p e  
of d i e t a r y  p r o t e i n  is invo lved  in t h e  regula t ion  of t h e  
se rum cholesterol  level in  e x p e r i m e n t a l  an imals  ( rebus 
monkey ,  ra t ,  chicken) m a i n t a i n e d  on d ie ts  con ta in ing  
choles terol* ,a  

More recent ly ,  d a t a  h a v e  been  p r e s e n t e d  w h i c h  would  
sugges t  t h a t  in essen t ia l  amino  acids  deficiency,  especi-  
al ly in  t h e  chicken,  ba lance  and  imba lance  m a y  be of 
i m p o r t a n c e  in t he  me tabo l i sm  of endogenous  cholestero14,5 

However ,  in rev iewing  an imal  a n d  clinical s tudies ,  i t  
appea r s  t h a t  in t he  absence  of choles tero l  in  t he  diet ,  
re la t ive  deficiencies of lysine 4,5, m e t h i o n i n e  ~, t r y p t o p h a n  4, 
a n d  leucine ~ in chickens  resul t  in a hype rcho le s t e ro l emic  
response,  while  in adu l t  m a n  fed a rice d ie t  ~,7 which  is 
lysine- and  th reon ine - l imi ted  8, and  in ch i ldren  wi th  
kwashiorkor ,  a mul t ip le  amino  acid def ic iency disease, 
the  s e rum cholesterol  is lowL Fur the r ,  the  a m o u n t s  of 
se rum cholesterol ,  accord ing  to  SINGAL e t  al.X°, do n o t  
differ  in ra t s  on  amino  acid ra t ions  def ic ien t  in lysine or 
in t h reon ine  f rom those  observed  in animals  on an ade-  
qua te  amino  acid ra t ion .  

In  t he  p r e s e n t  communica t ion ,  the  effect  on the  endog-  
enous choles terol  me tabo l i sm  in t he  ra t ,  of low pro te in  iso- 
n i t rogenous  d ie t s  def ic ient  in or ba lanced  in lysine and  
th reon ine  is r epor ted .  

For  th is  purpose ,  b o t h  l iver  and  p l a sma  choles terol  
values  are examined .  

Methods. Twen ty - fou r  weanl ing  male  ra t s  of the  Wis t a r  
s t ra in ,  weighing 4 0 ± 2  g were  d iv ided  in to  two  groups.  
The  compos i t ion  of t h e  d ie ts  is r epo r t ed  in Table  I. As is 
shown,  t he  d ie ts  are i son i t rogenous  and,  fol lowing ROSEM- 
BERG e t  al, n Iysine and  t h r e o n i n e  s u p p l e m e n t e d  to  ob-  
t a in  b e t t e r  g rowth  and  physiological  levels of  hepa t i c  
l ipids.  

The  an imals  were weighed weekly  dur ing  t h e  s ix weeks  
e x p e r i m e n t a l  per iod,  a n d  the  da i ly  food c o n s u m p t i o n  was  
ca lcu la ted  f rom weight .  

Food  and  w a t e r  were g iven ad libitum. At  the  end  of 
t h e  expe r imen ta l  per iod,  p l a s ma  was ob ta ined  b y  using 
the  p rocedure  ou t l ined  b y  HANDLER xz. 

Table I. Diets used 

Ingredient % 1 2 

White polished rice 89 89 
Salt mixture a 4 4 
Corn oil 3 3 
Cod liver oil 1.5 1.5 
Vitamine mixture b 1.5 1.5 
Diammonium citrate 1 - -  
L-Lysine HC1 - -  0.425 
DL-Threonine - -  0.360 

K2HPO 4 322 g, CaCO a 300 g, NaC1 167 g, MgSO~THaO 102 g, 
CaHPO42H~O 75 g, FeCrHa076tIuO 27.5 g, MnSO4H20 5.1 g, 
KJ 0.8 g, CuSO45H~O 0.3 g, ZnClz 0.25 g, CoC16H~O 0.05 g. 
b At the 1.5% level, the vitamin mixture supplies per 10O g diet: 
Choline chloride 150 mg--inositol 75 mg--p-aminobenzoic acid 
75 mg--~-tocopherol acetate 7,5 rag--nicotinic acid 3 rag--ribo- 
flavin 1.5 mg ---calcium pantothenate 3 mg --thiamine 0.75 mg--pyrid- 
oxine hydroehloride 0.75 mg--meuadione 0.375 mg--folic acid 
0.075 rag--biotin 18.75 lzg--vitamin Bi~ (0.1% triturate) 1.500 rag. 
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T h e  r a t s  were  t h e n  ki l led  b y  d e c a p i t a t i o n  a n d  t h e  l ivers  
r e m o v e d  a n d  s to red  a t  - t 5 ° C .  T h e  p l a s m a  choles terol  
was d e t e r m i n e d  acco rd ing  to  t h e  m e t h o d  of PEARSON et  
al. ~a a n d  l iver  choles terol ,  acco rd ing  to  t h a t  of SI'ERRY 
a n d  Wt~BB 14 F a t s  were  d e t e r m i n e d  b y  t h e  m e t h o d  out-  
l ined b y  HANANHAN e t  al. ~5. 

Results. A c o m p a r i s o n  of t he  resu l t s  o b t a i n e d  us ing  
d ie ts  w i t h  t h e  s a m e  n i t r o g e n  con t en t ,  w i t h  a n d  w i t h o u t  
lysine a n d  t h r e o n i n e  s u p p l e m e n t a t i o n ,  appea r s  in  Tab le  
I I .  As shown,  t h e  rice d ie t  def ic ien t  in  lys ine  (first  l imi t ing  
a m i n o  acid) a n d  t h r e o n i n e  (second phys io logica l ly  l imi t -  
ing a m i n o  acid) induces ,  in  g rowing  ra ts ,  in  a d d i t i o n  to  a 
lower  g r o w t h  ra te ,  f a t t y  l iver  of t he  p o r t a l  t y p e  as seen in 
k w a s h i o r k o r  a n d  a n  inc rease  of  t o t a l  l ive r  cholesterol .  I n  
these  c o n d i t i o n s  p l a s m a  choles te ro l  is low. Lys ine  a n d  
t h r e o n i n e  s u p p l e m e n t s  a re  e f fec t ive  in p r o m o t i n g  g r o w t h  
a n d  in  p r e v e n t i n g  t h e  a c c u m u l a t i o n  of fa t s  in  t h e  l iver,  
and ,  whi le  t h e  l iver  cho les te ro l  is lowered,  t h e  p l a s m a  
level  is increased.  

Our  resu l t s  on  p l a s m a  choles te ro l  are in  a g r e e m e n t  w i t h  
those  f o u n d  b y  SCHENDEL a n d  HANSEN in k w a s h i o r k o r  9 
a n d  KEMPNER 6 a n d  OLSON et  al. in  m a n L  

I n  r e g a r d  to  SINGAL'SI° r e su l t  w i t h  a m i n o  acid ra t ion ,  
ou r  d a t a  are  in  a g r e e m e n t  w i t h  his  f ind ings  on  l iver  
choles terol .  T h e  fa i lure  to  f ind  v a r i a t i o n s  in  s e r u m  chol-  
es te ro l  u n d e r  those  cond i t ions  m i g h t  be  asc r ibed  to  t he  
use of  d i f f e ren t  diets .  

Discussion. Since p l a s m a  choles te ro l  is lower in  defi-  
c i en t  r a t s  t h a n  in  t hose  w i t h  lys ine  a n d  t h r e o n i n e ,  while  
t h e  oppos i te  is o b s e r v e d  r e g a r d i n g  l iver  choles terol ,  t h e  
p h e n o m e n o n ,  as  a whole ,  s u p p o r t s  t h e  v iew t h a t  s e r u m  
I ipopro te ins  t r a n s p o r t i n g  cho les te ro l  a re  n o t  e l a b o r a t e d  
a t  n o r m a l  r a t e s  in  amino-ac id -de f i c i en t  r a t s  as in  ch i ld ren  
w i t h  kwash io rkor .  I n  a d d i t i o n  to  chol ine  1~, m e t h i o n i n e  16, 
a n d  EFAlV;  t he  a m i n o  ac ids  lys ine  a n d  t h r e o n i n e  also 
seem to  be  ab le  to  con t ro l  t h e  choles te ro l  t r a n s p o r t  f rom 
l iver  to  b lood  in t h e  r a t .  

I f  we also cons ider  t h a t  t h e  p r o t e i n  level  ac t s  on the  
b i o s y n t h e s i s  a n d  c a t a b o l i s m  of l iver  cho les te ro l  ~,3, i t  

seems possible  t h a t  t h e  v a r i a t i o n s  we o b s e r v e d  in  t h e  
l iver  m a y  e v e n  d e p e n d  on  the se  m e c h a n i s m s .  

I n  v i ew  of t h e  fac t  t h a t  ou r  r e su l t s  are  in  conf l i c t  w i t h  
those  of JOHNSON et  al. 4 a n d  KOKATNUR e t  al. 5, who  f o u n d  
t h a t  t he  g r o w t h  fai lure  in  a m i n o  ac id  de f i c i en t  ch i ckens  
is assoc ia ted  w i t h  a n  increase  in  s e r u m  choles tero l ,  i t  
would a p p e a r  t h a t  ur icotel ic  a n i m a l s  r e a c t  d i f f e r en t ly  to  
ureote l ic  an ima l s  in essen t ia l  a m i n o  ac id  def ic iency  to  
choles tero lemic  response.  

Therefore ,  t he  r a t  seems to  be  a su i t ab l e  a n i m a l  for  
s tud ies  of def ic iency of, ba l ance  of, a n d  i m b a l a n c e  of es- 
s en t i a l  amino  acids  in  cho les te ro l  m e t a b o l i s m ,  if t he  
resul t s  are to  be re fe r red  to  m a n .  

Riassunto. ~£ s t a t e  s t u d i a t o  l ' e f fe t to  d i  d i e t e  ipopro-  
te iche  e i soazo ta te  c a r en t i  e s u p p l e m e n t a t e  in  l i s ina  e 
t r e o n i n a  sul c o n t e n u t o  in coles terolo  del  l ega to  e del  
p lasma.  

L a  ca renza  di aminoac id i  essenzial i  i n d u c e  negl i  
an ima l i  pifi e levat i  l ivelli  di colesterolo nel  legato ,  m e n t r e  
d iminuisce  il colesterolo del p l a sma .  

I n  ques te  condizioni  il r a t t o  d i m o s t r a  u n  c o m p o r t a -  
m e n t o  simile a l l 'uomo.  
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Table II. Effect of supplementation of rice diet with lysine and threonine on growth, total lipid content of the liver, liver and blood plasma 
cholesterol content {Mean values ± Standard Deviation) 

Diet Average weight Total liver lipids Total plasma cholesterol Total liver cholesterol 
in g g/100 g liver mg/100 mt rng/100 g tissue 

No. 1 74.5 -~- 12.3 9.49 :~: 1.5 1tl.4 + 14.3 367 :~: 55.8 
No. 2 144.8 I 27.9 5.93 -4- 0.72 130.3 + 12.8 ~ 203 :[: 46.5 ~ 

Significantly different from values of diet No. 1. P = <:0.01. b Significantly diffcrent from values of diet No. 1. P = ~0.01:  

S o m a t i c  E v o k e d  R e s p o n s e s  in  C a t s  
d u r i n g  N a t u r a l  S l e e p  1 

T h e  a i m  of t h e  p r e s e n t  r e sea rch  is to  s t u d y  t he  p a t t e r n s  
of s o m a t i c  e v o k e d  responses  in  s o m e  cen t r a l  ne rvous  
s t r u c t u r e s  of t h e  c a t  d u r i n g  n a t u r a l  sleep. Such  a n  exper i -  
m e n t a l  a p p r o a c h  seems  jus t i f i ed  in  v iew of some r ecen t  
s tud ies  2 w h i c h  h a v e  s h o w n  t h a t  s leep can  be  s u b d i v i d e d  
in to  two  f u n d a m e n t a l  phases :  (i) l igh t  sleep, w h i c h  is 
c h a r a c t e r i z e d  b y  E E G  slow waves  (2-4/see) i n t e rming led  
w i t h  sp ind les  (8-15/see),  m o d e r a t e  m u s c u l a r  t o n u s  a n d  
b a s a l  b lood  pressure  level ;  (it) deep sleep, wh ich  is charac-  

ter ized b y  E E G  low vo l t age  fas t  ac t iv i ty ,  c o m p l e t e  m u s -  
cular  r e l axa t ion  a n d  a m a r k e d  decrease  in  b lood  pressure .  

Material and Methods. T h e  e x p e r i m e n t s  were  ca r r i ed  
o u t  on  30 adu l t ,  u n a n a e s t h e t i z e d ,  f ree ly  m o v i n g  ca t s ,  
c a r ry ing  s t i m u l a t i n g  a n d  r eco rd ing  e lec t rodes  p r e v i o u s l y  
i n t r o d u c e d  ,aseptically d u r i n g  b a r b i t u r a t e  a n a e s t h e s i a .  I t  
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