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med ia t e  a m i n o  ac id  a c t i v a t i n g  e n z y m e s  act iv i t ies .  T he  
amino  acid  a c t i v a t i n g  e n z y m e s  of cerebe l lum,  medul la ,  
a n d  m i d b r a i n  d id  n o t  show dif ferences  as s ign i f ican t  as 
t he  i n c o r p o r a t i o n  resu l t s  of t h e  p r o t e i n  of these  areas.  I t  
seems poss ib le  t h a t  t h e  resu l t s  w i t h  a m i n o  acid a c t i v a t i n g  
enzymes  r e p r e s e n t  d i f ferences  in  t he  e n z y m e s  c o n t e n t  or  
v a r i a t i o n  in  t h e  s t a b i l i t y  of these  enzymes .  I t  is n o t  sur-  
pr is ing  t h a t  pa ra l l e l i sm does n o t  gene ra l ly  ex i s t  b e t w e e n  
t h e  i n c o r p o r a t i o n  re su l t s  a n d  a m i n o  acid a c t i v a t i n g  en- 
zymes  ac t iv i t i e s  of va r i ous  b r a i n  areas .  A m i n o  acid 
a c t i v a t i n g  e n z y m e s  m a y  n o t  b e  t h e  l im i t i ng  fac to r  in  
p ro t e in  b i o s y n t h e s i s  a n d  m a y  b e  p r e s e n t  in  excess to  
i nco rpo ra t e  a r a d i o a c t i v e  a m i n o  acid i n to  p r o t e i n s  of t h e  
va r ious  b r a i n  areas .  More  de f in i t e  d i f ferences  m a y  be  in 
t h e  a c t i v i t y  a n d  c o n t e n t  of r i b o s o m e  a n d  t r a n s f e r  en-  
z y m e s  in  v a r i o u s  b r a i n  a reas  xs. 

Zusammenfassung. l d n t e r s u c h u n g e n  a n  Aminos i iu re -  
a k t i v i e r e n d e n  F e r m e n t e n  in  den  d i v e r s e n  K a n i n c h e n -  
h i rn r eg ionen ,  h a b e n  gezeigt ,  class die A k t i v i t / i t  d e r  Gross-  

h i r n r i n d e  a m  h6chs t en ,  die de r  weissen  S u b s t a n z  des  
Grossh i rns  a m  n ied r igs t en  ist, w~ihrend sie in  d e n  t ib r igen  
H i r n t e i l e n  in der  M i t t e  liegt.  
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5-Hydroxytryptamine Content of Glioma 

I t  is n o t  k n o w n  w h e t h e r  5 - H T  is loca ted  in  exc i t ab le  
n e u r a l  t i s sue  or  in  o t h e r  t y p e s  of cell in  t h e  c e n t r a l  ne r vous  
sys tem.  T h e  r e su l t s  of  e x p e r i m e n t s  in  w h i c h  C x4 labe l led  
5 - h y d r o x y t r y p t o p h a n  (5 -HTP)  was  i n j ec t ed  i n to  an i m a l s  
a n d  i t s  s u b s e q u e n t  d i s t r i b u t i o n  o n  a u t o r a d i o g r a p h s  
e x a m i n e d  x h a v e  sugges ted  t h a t  5 - H T  m a y  be  c o n t a i n e d  
in t h e  gl ial  cells a n d  t h a t  i t s  chief  a c t i o n  is on  t h e  b lood 
vessels  a r o u n d  w h i c h  glial  cells c luster .  

I n f o r m a t i o n  r e l e v a n t  to  t h e  loca t ion  of 5 -HT in  t he  
c e n t r a l  n e r v o u s  s y s t e m  m a y  also be  s o u g h t  in  t he  5 -HT 
c o n t e n t  of ce reb ra l  n e o p l a s m s  of d i f f e ren t  cell  t y p e s  a n d  
t h e  p r e s e n t  s t u d y  c o m p a r e s  e s t i m a t e s  of 5 -HT in h u m a n  
t i ssues  classif ied as ' n o r m a l '  c e reb ra l  cor tex l  ' g l i oma '  a n d  
' m e n i n g i o m a ' .  

Neop las t i c  t i s sues  were  o b t a i n e d  f rom two  female  a n d  
f ive ma le  p a t i e n t s  at t h e  t i m e  of ope ra t ion .  T h e i r  ages 
r a n g e d  f r o m  19 to  71 years .  T h e  neop las t i c  t i ssues  were 
a l l  f r om ce reb ra l  cor t i ca l  a reas  e x c e p t  in  case No. 4 where  
t he  t u r n o u t  i n v o l v e d  t h e  b a s a l  gangl ia .  T h e  t u m o u r s  were 
classif ied b y  h i s to log ica l  e x a m i n a t i o n  of a piece of ab-  
n o r m a l  t i s sue  a d j o i n i n g  t h a t  used  for  t h e . p h a r m a c o l o g i c a l  
e x a m i n a t i o n .  Samples  of n o r m a l  ce reb ra l  cor t ica l  t i ssue  
were  also o b t a i n e d  w h e n  t h e i r  r e m o v a l  was  necessa ry  for 
access to  t h e  t u m o u r .  

T h e  t i s sues  on  w h i c h  5 - H T  e s t i m a t i o n s  were  to  be  
ca r r i ed  o u t  were  col lec ted  d i r ec t ly  f rom t h e  o p e r a t i n g  
t h e a t r e  in  c o n t a i n e r s  a t  0 ° C. Pieces  of a p p r o x i m a t e l y  1 g 
in  w e i g h t  were  e x t r a c t e d  w i t h  four  v o l u m e s  of ace tone  
acco rd ing  to  CORREALE z a n d  w i t h i n  30 ra in  of r e m o v a l  
f r o m  t h e  body .  T h e  b r a i n  e x t r a c t s  were  t a k e n  u p  in dis- 
t i l l ed  w a t e r  a n d  a s s a y e d  b io logica l ly  on  t h e  r a t  s t o m a c h  
b y  t h e  m e t h o d  of VAN~ 3. T h e  p o t e n c y  of e ach  i n d i v i d u a l  
e x t r a c t  was  e s t i m a t e d  a t  l eas t  four  t imes .  Hyose ine  10 -7 
was  p r e s e n t  in  t h e  b a t h i n g  so lu t ion  a n d  t h e  ac t ive  sub-  
s t ance  a s sayed  was  iden t i f i ed  as  5 - H T  -by t h e  ac t ion  of 
B O L  10 -7 a t  t h e  e n d  of e ach  e x p e r i m e n t .  T h e  m e t h o d s  
u sed  h a v e  a l r e a d y  b e e n  fu l ly  desc r ibed  4. 

I t  was  n e c e s s a r y  t o  con f i r m  t h a t  5 - H T  loss a f t e r  surgical  
r e m o v a l  occurs  a t  t h e  s a m e  r a t e  in  n o r m a l  a n d  neop las t i c  
t issues.  N o r m a l  t i ssue  l e f t  a t  r o o m  t e m p e r a t u r e  (20°C) 
los t  19% of i t s  5 - h y d r o x y t r y p t a m i n e  c o n t e n t  in  24 h 
whe rea s  t h e  g l i o m a t o s t  27%.  These  va lues  a re  of t h e  same  

o rde r  as those  p rev ious ly  r e p o r t e d  for  c e r eb ra l  co r t i ca l  
t issues 4. 

The  resul t s  in  t he  Tab le  show t h e  m e a n  5 - H T  concen -  
t r a t i o n  of e x t r a c t s  f rom severa l  t i ssue  samples  f rom t h e  
s ame  pa t i en t .  W i t h  one e x c e p t i o n  (case No. 4) a n d  r ega rd -  
less of the  n a t u r e  of the  t u m o u r ,  5 - H T  c o n c e n t r a t i o n s  were  
found  to  be  lower in t h e  n e o p l a s m  t h a n  in  t h e  a d j a c e n t  
cerebra l  cortex.  The  one  n e o p l a s m  w h i c h  showed  a h i g h e r  
c o n c e n t r a t i o n  of 5 -HT differed f rom the  o the r s  in  t h a t  t h e  
t u m o u r  invo lved  t he  basa l  gangl ia .  Th i s  p a t i e n t  h a d  also 
prev ious ly  received h igh  doses of a n t i b i o t i c  (penici l l in  a n d  
s t r ep tomyc in )  a n d  a l t h o u g h  t he  ora l  a d m i n i s t r a t i o n  of 
an t ib io t i cs  has  been  found  to  cause  a n  increase  in  p l a t e l e t  
5-HT s but not of brain 5-HT, the possibility must be 
considered that ~f a rise in platelet 5-HT does occur, the 
concentration of 5-HT may consequently increase in an 
area such as a neoplasm where the blood brain barrier has 
suffered a local breakdown. The most pronounced be- 
havioural disturbance was also seen in this patient (No. 4) 

5-Hydroxytryptamine (5-HT) concentrations in normal and patho- 
logical tissues 

Pa-  
tient 
No. 

Age Sex Tumour 5-HT mean ng/g wet weight 4- SE (n) 
Normal Temporal Tumour 
frontal lobe lobe 

1 67 F Meningioma 36.54-3.5 (2) 18.5-4-3.5 (2) 
2 59 M Mcningioma 38.0 (1) 23 .5 t l . 7  (4) 
3 23 F Glioma 54.5+7,5 {2) 20.5+3.5 (2) 
4 71 M Glioma 30.0 (1) 84.3-t-5.5 (3) 
5 27 M Glioma 59.34-8.1 (4) 31.1+2.8 (5) 
6 39 M Glioma 47.5+3.5 (2) 29.74-0.5 (3) 
7 19 M Otigodendro- 16.04-1.9 (2) 

glioma 

1 G. P. LswIs, J. Pharm. Lond. 10, 529 (1958). 
2 p. CORREALE, J. Neurochem. 1, 22 (1956). 
8 j .  R. VANE, Brit. J. Pharmacol. 12, 344 (t957). 
a D. JovcE, Brit. J. Pharmacol. 18, 370 (1962). 
s T . J .  SULLIVAr~, Brit. J. Pharmacol. 12, 344 (1961). 
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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 r ma 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. 

1 Supported bygrant from Consiglio Nazionale delle Ricerche, Roma. 
2 O. W. PORTMAN and F. J. STARE, Physiol. Rev. 39,407 (1959). 
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4 D. JOHNSON JR., G. A. LEVEILLE, and H. FlSltER, J. Nutrition 66, 

q67 (1958). 
M. G. KORATNI~R and F. A. KU~XMEROV, J. Nutrition 75, 319 (1961). 
W. KE~PNER, Amer. J. Med. 4, 545 (1948}. 

7 R. E. OLSON, J. W. WESTeR, D. GURSEY, N. DAvis, and D. LONG- 
~As, J. clin. Invest. 36,917 (I957). 

s R. J. PECORA and J. M. HUNDLEY, J. Nutrition 44, I01 {1951). 
9 H. E. SCnENDeL and J. D. L. HANSEN, Metabolism clin. and exp. 

z, 731 (195s). 
lo S. A. SIi'~OAL, S, J. HAZAN, V. P. SYDENSTRICKER, and J. /vl. 

LITTLI!;YDM, J. biol. Chem. 200, 867 {1953). 
*'/" H. R. ROSEMBERG, R. CULIK, and R. E. EGKERT, J. Nutrition 69, 

217 (1959). 
1~ p. HA~I)LEI~, J. biol. Chem. 173, '295 (1948). 


