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No i n h i b i t o r y  effects o n  g rowth  of r a t  e m b r y o n i c  k i d n e y  
ceils could be  de tec ted ,  wh ich  grew prol i f ica l ly  in  10% 
concen t r a t i ons  of all  serums.  Mouse e m b r y o n i c  l iver  cells 
were, however ,  i n h i b i t e d  b y  N R S .  

Since t he  e v a l u a t i o n  of se rums  b y  means  of p r i m a r y  
embryon ic  l iver  cu l tu res  is tedious ,  o the r  sys tems  were  
tes ted .  G r o w t h  of a n  e s t ab l i shed  l ine of h u m a n  k i d n e y  
T-cells was  s l ight ly  i n h i b i t e d  in med ia  c o n t a i n i n g  N R S  
or RegS  w h e n  c o m p a r e d  to F B S  or n e w - b o r n  calf  serum,  
whi le  3T3 cells h a r d l y  grew a t  all  in N R S  or RegS.  Fo r  
b o t h  cell l ines the  p r o m o t i n g  effect  of RegS  over  N R S  

w a s  no longer  s igni f icant .  Tes ts  based  u p o n  t he  p r o m o t i o n  
of D N A  synthes is ,  as m e a s u r e d  b y  t h e  i nco rpo ra t i on  of 
3H-TdR,  were also t r ied.  I n c o r p o r a t i o n  in to  r a t  or mouse  
t h y m o c y t e s  in  tr is- lOmM p h o s p h a t e  m e d i u m  19 was  
app rec i ab ly  depressed  b y  N R S  or RegS  c o m p a r e d  to  
FBS.  D N A  syn thes i s  in  n e w - b o r n  r a t  l iver  f ragments ,  as 
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The chromatography on DEAE-cellulose of the proteins from dif- 
ferent sera. The sera were dialyzed against 5 mM phosphate buffer 
pH 8.0 and 5 ml separated by step-wise elution from the columns. 
The arrows indicate the points of addition of the following buffers: 
0.02M NaHePO4; 0.05M NaH~PO4; 0.05M NaH2PO 4 + 0.02M 
NaCI; 0.05M NaH2PO a + 0.05M NaC1; O.05M NaH2PO a + 0.1M 
NaC1. 

m e a s u r e d  b y  the  glass f ibre  disc m e t h o d  2~ was no t  
s ign i f i can t ly  d i f fe rent  for t he  3 types  of s e rum tes ted .  
All  sys t ems  however ,  fai led c lear ly  to  d i f f e ren t i a t e  N R S  
f rom RegS  as was found  for t he  g r o w t h - p r o m o t i n g  proper -  
t ies  us ing  e m b r y o n i c  l iver  cell cul tures .  

A b iochemica l  c h a r a c t e r i z a t i o n  of t he  p ro te ins  in  t he  
d i f fe ren t  se rums  has  been  a t t e m p t e d .  The  t o t a l  p ro t e in  
c o n t e n t s  of RegS  and  N B R S  was app rec i ab ly  lower t h a n  
for N R S  whi le  F B S  h a d  a n  even  lower t o t a l  p ro t e in  
c o n t e n t  ( s t a rva t i on  for  48 h did  no t  reduce  t he  se rum 
p ro t e in  con ten t ) .  The  a l b u m i n  c o n t e n t s  of N R S  a n d  RegS  
was, however ,  p r o p o r t i o n a t e l y  less t h a n  for F B S  or N B R S .  
This  effect  of pa r t i a l  h e p a t e c t o m y  has  been  n o t e d  b y  
o the r  i nves t iga to r s  21. The  s epa ra t i on  p a t t e r n s  of p ro te ins  
o b t a i n e d  b y  co lumn  c h r o m a t o g r a p h y  on DEAE-ce l lu lose ,  
also differ  s ign i f ican t ly  as is seen f rom the  Figure.  Ft3S 
con ta ins  app rec i ab ly  less of t h e  ear ly  e lu ted  g lobul in  
f rac t ions  t h a n  does N R S .  F u r t h e r  t e s t i ng  of t h e  i n d i v i d u a l  
f rac t ions  will, however ,  be  requ i red  to locate  t he  non-  
d ia lyzab le  i n h i b i t o r y  fac to r  in  N R S .  

Thus ,  in  s m n m a r y ,  n o r m a l  r a t  s e rum con ta ins  a h igh  
M W  i n h i b i t o r  wh ich  r e t a rd s  t he  g r o w t h  of r a t  e m b r y o  
l iver  cells in  vi t ro .  The  a c t i v i t y  of th i s  s u b s t a n c e  is de-  
creased a f t e r  pa r t i a l  h e p a t e c t o m y  and  is essen t ia l ly  non -  
ex i s t en t  in t he  se rum of new-bo rn  rats ,  or of foeta l  calves.  
I t  does no t  af fec t  t h e  g r o w t h  of e m b r y o  k i d n e y  cells in  
v i t ro  and  hence  m a y  be  a chalone-I ike  m a t e r i a l  =2. 

Zusammen/assung. Es wird  gezeigt,  dass Se rum n o r m a l e r  
R a t t e n  e inen  H e m m s t o f f  h o h e r n  Molekn la rgewich t s  ent -  
h/ilt,  der  das  W a c h s t u m  e m b r y o n a l e r  Leberze l len  der  
R a t t e  in  v i t ro  ve r l angsamt .  
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C o n v e r s i o n  of 7 - H y d r o x y b u t y r a t e  to 7 - A m i n o b u t y r a t e  by M o u s e  B r a i n  in v ivo  I 

y - H y d r o x y b u t y r a t e  (GHBA)  causes  CNS depress ion  in 
animals ,  i nc lud ing  m a n  "-r a n d  has  been  used as a n  
a n a e s t h e t i c  a d j u v a n t  in  m a n  5, ~. G H B A  m a y  ac t  ind i rec t ly  
since CNS effects occur  s lowly a f t e r  sys temic  a d m i n i s t r a -  
t ion  a n d  since i t  a p p a r e n t l y  exer t s  no  d e p r e s s a n t  effect  
on  single neurones  w h e n  appl ied  i on tophore t i ca l l y  ~. 
G H B A  reduces  t h e  b io syn thes i s  of ;~ -aminobu ty ra te  
(GABA) f rom glucose in v ivo  s w i t h o u t  a f fec t ing  t he  
t o t a l  a m o u n t  of G A B A  in t he  b ra in ,  a n d  a d i rec t  con- 
vers ion  of G H B A  to  G A B A  b y  h o m o g e n a t e s  of b r a i n  
has  been  r epo r t ed  9. I t  seemed of in te res t ,  therefore ,  to  
t e s t  w h e t h e r  G H B A  is c o n v e r t e d  to  G A B A  in vivo.  

Swiss a lb ino  mice  (20-30 g) were in jec ted  i.p. w i t h  
500 ~zC/kg label led  G H B A - N a  + (Schwarz  B i o R e s e a r c h  
I n c . ; s p e c i f i c  r ad ioac t iv i ty ,  5.5 m c / m m o l e ;  1-14C-carbo - 
xyl- label led)  p lus  500 m g / k g  un labe l l ed  G H B A - N a +  
( B r i c k m a n  a n d  Co.); t he  in jec ted  v o l u m e  was a b o u t  
0.6 ml  pe r  mouse  (pH 7.4). A n i m a l s  were d e c a p i t a t e d  

15-180 m i n  a f t e r  in jec t ions  and  t h e i r  b ra ins  were qu ick ly  
removed ,  weighed  a n d  homogen ized  in 3 ml  of 80% 
e t h a n o l  (V/V). H o m o g e n a t e s  were  cen t r i fuged  for 30 m i n  
a t  15,000 • g a n d  s u p e r n a t a n t s  were acidif ied to p H  2.0 
a n d  app l ied  to co lumns  of t he  ca t ion  exchange  resin,  
Dowex  5 0 W - X 2  (hydrogen  form).  G H B A  was e lu ted  
s epa ra t e ly  f rom the  ' a m i n o  acid f rac t ion '9 .  Al iquo ts  of 
t he  a m i n o  acid f r ac t ion  were sepa ra t ed  c h r o m a t o g r a p h i -  
cal ly and  q u a n t i t a t e d  s p e c t r o p h o t o m e t r i c a l l y  for indi-  
v i d u a l  amino  acids 1~ R a d i o a c t i v i t y  was m e a s u r e d  w i t h  
a P a c k a r d  l iquid  sc in t i l l a t ion  counter ,  and  cor rec t ions  
for q u e n c h i n g  were m a d e  b y  a m e t h o d  of e x t e r n a l  
s t a n d a r d i z a t i o n .  

Resu l t s  in  Tab le  I show t h a t  label led  a m i n o  acids were 
syn thes ized  f rom the  label led  Gt-IBA in all  exper imen t s ,  
for t h e  p r o p o r t i o n  of t h e  t o t a i  r a d i o a c t i v i t y  e lu ted  f rom 
t h e  res in  b y  t h e  NH~Ot-I was far  g rea te r  t h a n  could be  
accoun ted  for b y  impur i t i e s  no t  e lu ted  b y  t he  w a t e r  
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Table I. Content of 14C in amino acid and non-amino acid fractions 
of mouse brain extracts following i.p. injections of 1-14C-GHBA 

Time killed Disintegrations/min ( x 10 -a) Radio- 
after GHBA per g of brain activity 
(min) Water NH4OH in NH4OH 

wash wash wash (%) 

15 

60 

120 

180 

482 39.0 7.5 
345 22.8 6.2 

Mean 414 30.9 6.9 

564 72.1 11.3 
399 36.9 8.5 
385 34.1 8.1 
485 95.2 16.4 
484 42.8 8.1 
351 41.5 10.6 
392 51.6 11.7 

Mean4-S.E.  4374-28 53.54-8.5 10.74-1.0 

282 74.4 20.9 
237 40.6 14.6 
215 45.9 17.6 

Mea~4-S.E. 2454-20 53.64-10.5 17.74-1.8 

50 22.2 30.8 

wash .  T h e  r a d i o a c t i v i t y  in t he  a m i n o  acids  w a s  a b o u t  
t h e  s a m e  in b r a i n  e x t r a c t s  f r o m  mice  kil led a t  60 or  
120 m i n  a f t e r  t h e  G H B A  a n d  w a s  a p p r e c i a b l e  180 m i n  
a f t e r  in jec t ion .  T h e  specific r ad ioac t i v i t i e s  of G A B A ,  
a -a lan ine  a n d  g l u t a m a t e  a re  p r e s e n t e d  in T a b l e  I I  ; r ad io -  
a c t i v i t y  in t he se  3 a m i n o  acids  a c c o u n t e d  for  37 • 11% 
( m e a n  =k S.D.) of  t h e  t o t a l  r a d i o a c t i v i t y  in t h e  a m i n o  
acid f r ac t ion .  I t  is clear  f r o m  t h e  r e su l t s  p r e s e n t e d  he r e in  
t h a t  G A B A  b e c o m e s  label led a f t e r  i n j ec t i on  of label led 
G H B A ,  a n d  t h a t  t h e  t o t a l  a m o u n t  of  G A B A  in t h e  b r a i n  
is n o t  c h a n g e d  ~. T h e r e  w a s  no  s i m p l e  co r r e l a t i on  
b e t w e e n  t h e  labe l l ing  of G A B A  a n d  t h e  d e p r e s s i o n  ca used  
b y  t h e  d rug ,  b u t  t h e  ' w a t e r  w a s h '  ( c o n t a i n i n g  u n c h a n g e d  
G H B A  a n d  i ts  l ac ton ized  form)  c o n t a i n e d  m o r e  rad io -  
a c t i v i t y  w h e n  a n i m a l s  were  seve re ly  d e p r e s s e d  (at  60 m i n  
a f t e r  i n j ec t i on  of G H B A ) .  ' S e v e r e  d e p r e s s i o n '  re fe rs  to  
t h e  s t a t e  in w h i c h  a n i m a l s  d id  n o t  m o v e  or  r i g h t  t h e m -  
se lves ;  h o w e v e r ,  all b e h a v i o u r  w a s  n o t  assessed  on  a 
' q u a n t i t a t i v e  bas i s '  a n d  is p r e s e n t e d  o n l y  as anc i l l a ry  
o b s e r v a t i o n s .  

Zusammen/assung. ~ - H y d r o x y b u t y r a t  w i r d  i m  Maus -  
h i m  ill 7 - A m i n o b u t y r a t  u n d  in v e r s c h i e d e n e  a - A m i n o -  
s~iuren u m g e w a n d e l t .  

F.  V. DE FEUDIS 1~ a n d  B. COLLIER 13 

Water wash and NH4OH wash refer to fractions eluted from the 
cation exchange resin and correspond to 'non-amino acid' and 
'amino acid' fractions, respectively. 

Department o/Pharmacology and Therapeutics, 
McGill University, Montreal (Quebec, Canada), 
9 April 1970. 

Table II. Incorporation of lie from injected 1-14C-GHBA into individual amino acids of brain 

GABA Glutamate 
Time killed 
after GHBA btmoles/g dpm/g dpm/tzmole [xmoles/g dpm/g 
(rain) 

~-Alanine 

dpm/~mole ~mole/g dpm/g dpm/btmole 

15 3.9 1700 436 6.4 2800 
4.0 1840 460 6.3 1770 

Mean 4.0 1770 448 6.4 2285 

60 3.2 6170 1900 11.3 1640 
4.7 4780 1020 6.7 6800 
3.8 3370 890 6.5 6100 
4.1 3260 795 6.8 2920 
3.7 5020 1360 6.0 5220 

Mean4-S.E.  3 .9 •  45204-565 11934-199 7.54-0.9 45364-978 

120 3.3 9350 2790 13.0 6100 
4.0 12,670 3160 7.1 4800 

Mean 3.7 11,010 2975 10.0 5450 

180 4.0 3400 710 6.9 2280 

438 0.9 1214 1315 
281 0.6 1174 1960 
360 0.8 1194 1655 

145 1.0 885 885 
1015 1.0 2490 2490 
940 0.6 2000 3330 
430 0.9 1910 2120 
870 0.7 2910 4160 
6 8 0 i 1 6 9  0.84-0.1 2039-4-347 2597--545 

470 0.9 2060 2290 
670 1.4 2760 1970 
570 1.2 2410 2130 

331 0.6 1620 2700 
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