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Table I. Conversion of labelled GttBA, gtutamic acid, and pyruvic 
acid to GABA 

Compound Isolated compounds (epm//tmole) a 
incubated b 

Glutamic GABA GABA/glutamic 
acid acid 

GHBA-1-C 14 1,764 10,988 6.2 
4 ~e, 5.4 #moles 

Glutamic aeid-U-C 14 165,305 32,345 0.2 
2 pc, 0.02/~mole 

Pyruvic aeid-2-C x4 109,305 77,656 0.7 
2/~e, 0.32 ~mole 

a Values are averages of triplicate runs. b Brain homogenates were 
prepared by grinding 1 part of male Spraguc-Dawlcy rat brain in 2 
parts of 0.1 M, pH 7.4 phosphate buffer. Incubation was carried out 
for 1 h in a Dubnoff metabolic shaker at 37°C. Tim incubation 
mixture consisted of 2 ml of homogenate, 2 mg of glucose, and 
labelled substrate in a final volume of 3.1 ml. Labelled GttBA was 
separated from amino acids by passing the deprotcinized reaction 
mixture through a Dowex-50 column (3 × 1.3 cm) and rinsing the 
column with 300/*moles of unlabelled GHBA and 20 ml of water 
before eluting the amino acids. 

su i ted  in less r ad ioac t iv i ty  being incorpora ted  in to  G A B A  
w h e n  labelled g lu tamic  or pyruv ic  acid was  t h e  s u b s t r a t e  
whereas  no such decrease in t h e  r ad ioac t iv i ty  of  G A B A  
was observed  when  G H B A  was the  labelled subs t r a t e .  
These  d a t a  indicate  t h a t  G H B A  is conve r t ed  d i rec t ly  to  
GABA by  the  bra in  homogena t e  w i thou t  going t h r o u g h  
g lu tamic  acid. The impl icat ion of th is  f inding to  t h e  
p h e n o m e n o n  of GHBA- induced  sleep is no t  clear  a t  
p resen t .  

I n  a n o t h e r  series of exper iments ,  we were  unab le  to  
o b t a i n  d a t a  to  conf i rm the  specula t ion  of LABORIT ~ t h a t  
G H B A  or ien ted  the  metabol i sm of g tucose-6-phosphate  
t o w a r d  t h e  hexose  m o n o p h o s p h a t e  s h u n t  p a t h w a y .  The  
role, if any,  of glucose in the  induct ion  of sleep by  G H B A  
is obscure.  LABORIT repor ted  t h a t  s u p p l e me n t i n g  a sub- 
th resho ld  dose of G H B A  wi th  insulin induced sleep in t he  
rat .  I n  our  expe r imen t s ,  insulin (0.5 mg/kg,  i.p.) g iven to  
ra t s  dur ing  G H B A - i n d u c e d  (500 mg/kg,  i.p.) sleep pro-  
longed the  s leeping t i m e  f rom a p p r o x i ma t e l y  2 h to  2.5 
to  3 h. However ,  t he  glucose level in the  bra in  bore  no 
d i rec t  re la t ionship  to  the  s t a t e  of sleep since as shown in 
Table  II ,  the  glucose level was e levated af ter  G H B A  
a d mi n i s t r a t i o n  and  the  level was b rough t  down  to  the  
cont ro l  level when  G H B A  and  insulin were adminis te red ,  
a l though  in b o t h  cases the  animals  were asleep. The  
hyperg lycemic  ac t ion  of G H B A  had  been  repor ted  by  
FLEMING a n d  LACOURT ~,~. 

Table II. Comparison of brain glucose level 

Compound Time of sacrifice Glucose level 
injected /zg/g braiua 

Saline immediately 91 4- 39 
GHBA (500 mg/kg) 75 min 198 i 49 
GHBA approx. 2 h 145 4- 34 
GHBA + insulin ~ approx. 2 h 77 ::~ 20 

a Values are averages from 5 rat brains each. ~ Insulin was injected 
i.p. 75 rain after GHBA administration. The rats were kiUed approx. 
2 h after GHBA injection. 

Zusammen/assung. Nachweis  der  enzymat i schen  U m -  
w a n d l u n g  yon  ) , -Hydroxyl -But te rs l iu re  in ~,-Amino- 
Butters~iure im Gehirn.  
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Von  ACHER e t  aI. ~ wurde  fiber die Iso l ie rung eines 
Oxytoc in -Ana logon ,  des  Glumi toc in  aus den  H y p o p h y s e n  
yon  Knorpe l f i schen  (Raia clavata) be r i ch t e t  und  die 
S t r u k t u r  

I I 
Cys-Tyr-I leu-Ser-Asp-(NH2)-Cys-Pro-Glu(NHz)-Gly-NH23 

vorgeschlagen.  W i r  h a b e n  dieses N o n a p e p t i d  syn the t i -  
s ier t  (vgl. Reak t ionsschema) .  N a c h  den  ana ty t i schen  
Da ten  (Pap ie rch romatograph ie ,  E l ek t ropho re se  und  
Aminos/ iureanalyse)  sowie se iner  oxy toc i schen  Wi rksa m-  
kei t  erwies s ich dieses s y n t h e t i s c h e  P r i ipa ra t  mi t  d e m  
nat i i r l ichen H o r m o n  als iden t i sch  4. 

Die Syn these  verlief  i iber  folgende Zwischens tufen :  
H - G l y - N H , .  H B r  6 (aus Z-Gly-OH und  A m m o n i a k  in 
Chloroform n a c h  der  A n h y d r i d - M e t h o d e  und  B e h a n d l u n g  
m i t  HBr]Eisess ig)  wurde  n a c h  F re i se t zen  m i t  Tr i~thyl -  
a m i n  m i t  Z -Gtu(NH, ) -OCP e in D M F  kondens ie r t .  Das  
e rha l t ene  Z-Glu(NH~)-Gly-NH~ [ Ausbeu t e :  81% ; Schmp.  

198-199 ° (w/issriges Athanol) : .  [a]~) 5 = -- 16,2 ° (c ----- 0,5; 
50%iges w&ssriges Athano l ) ;  C15H20N40 s (336,3); Bet .  
C 53,57, H 5,99, N 16,66; Get. C 53,76, H 6,00, N I6,70] 
wurde  in 50%igem wiissrigem ,~tbanol  fiber Pd - Mo h r  hy-  
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drier t  und das H-Glu(NH2) -Gly-NH 2 [Ausbeute :  100%; 
nach Digerieren mi t  ~_thanol Schmp. 138-141°; [~]~  ..... 
- -10,6  ° (c = 0,5; DMF) ;  C~H~4N,O 3 (202,2); Bet.  C 41,58, 
H 6,98, N 27,71; Gef. C 41,79, H 7,00, N, 27,25] mi t  Z-Pro-  
O N P  7 zum Z-Pro-Glu(NH2)-Gly-NH ~ [Ausbeute :  7 2 % ;  
Schmp.  217-218 ° (~.thanol) ; [~]~  = --40,1 ° (c = 1, DMF) ;  
C20H27N~O 6 (433,5); Ber. C 55,41, H 6,28, N 16,16; Gef. 
C 55,74, H 6,39, N 16,00] umgesetz t .  Das  durch  an- 
schliessende Hydrogenolyse  in 50%igem w&ssrigem 
~ t h a n o l  gewonnene  H-Pro-Glu(NH2) -Gly-NH 2 [Aus- 
beute :  90%;  Schmp.  156-157 ° (~,thanol); I=]~ = -- 26,4 ° 
(c = 0,5, DMF) ;  C12H2tNsO 4 (299,3); Ber. C 48,15, 
H 7,07, O 21,38; Gef. C 48,38, H 7,23, O 21,31] wurde  
mi t  Z-Cys(Bzl) -ONP zum Z-Cys(Bzl)-Pro-Glu(NH2)-GIy- 
N H  2 [Ausbeu t e :  93% ; Schmp.  212-213°; [~]~ = - - 3 9 , 1  ° 
(c -- 0,5, DMF) ; C~0H3sN6OTS (626,7) ; Ber. C 57,49, H 6,11, 
N 13,41, S 5,12; GeI. C 57,28, H 6,16, N 13,26, S 5,211 
verlXngert.  Nach  Decarbobenzoxyl ie rung  mi t  H B r / E i s -  
essig und Behand lung  mi t  Amber l i te® I R A  410 konnte  
m i t  BOC-Asp(NI t~) -ONP 8 das BOC-Asp(NH,)-Cys(Bzl) -  
P ro-Glu(NH2)-Gly-NH 2 [ Ausbeute  : 87% ; Schmp.  209 bis 
210o; ~ .~5 L~]D = - -44,0  ° (c = 0,5, DMF) ;  C31H36NsOgS 
(706,8); Ber. C 52,67, H 6,56, N 15,85, S 4,54; Gel.  
C 52,60, H 6,51, N 15,98, S 4,61] e rha l ten  werden.  Ab- 
spa l tung der B u t y l o x y c a r b o n y l g r u p p e  mi t  Trifluoressig- 
s/iure und U m s e t z u n g  mi t  Z (OMe) - I l eu -Se r -NHNH 2 [aus 
Z(OMe)- I leu-ONP 9 und H-Ser -OMe und Hydraz ino lyse :  
Ausbeu te :  85%;  Schmp.  219-220 ° (w/issriges Athanol ) ;  
[~]~ = - 2 2 , 2  ° ( c =  0,5, Eisessig); C~sH2sN406 (396,4); 
Ber. C 54,53, H 7,12, N 14,13; Gef. C 54,65, H 7,28, 
N 13,87] lieferte Z(OMe)-I leu-Ser-Asp(NH2)-Cys(Bzl  )- 
Pro-Glu(NH~)-Gly-NH~ [Ausbeute :  67o/./o,. Schmp.  221 bis 
222°; [~1~) ~ = - - 2 0 , 0  ° ( c =  0,5, DMF) ;  C~H~20~N~oS 
(971,1); Ber. C 54,41, H 6,43, N 14,43; Gef. C 54,49, 
H 6,43, N 14,28]. Dieses H e p t a p e p t i d d e r i v a t  ergab mi t  
Trifluoressigs/iure/A nisol ~o H-I leu-Ser-Asp(NHa)-Cys(Bzl)-  
Pro-Glu(NH~)-GIy-NH 2. Tr i f luorace ta t  [Ansbeu te :  100% ; 
[m]~ = - -7 ,6  ° (c = 0,5, DMF) ;  Ca~H~,N~oOloS • CF~COOH 
(921,0); Ber. N 15,21, S 3,48; Gef. N 14,91, S 3,41] aus  
dem mi t  Z-Cys(Bzl)-Tyr-N3 n schliesslich das vollge- 
schi i tz te  Ser~-Glu(NH~)LOxytocin erhal ten  wurde  [Aus- 
beute :  59%;  Schmp.  232-233°; [el~) ~ = - - 2 9 , 2  ° ( c =  0,5, 
DMF) ;  C62Hs0NI20~S 2 (1297,5); C 57,39, H 6,22, N 12,96; 
Gef. C 57,40, H 6,29, N 12,86. Aminos/~ureanalyse (Hydro-  

lyse 24h,  105°): AspLoo, Sero,79, Gluo.96, Proo,92, Glyo,9o, 
Cysl,55, Ileuo,gl, Tyro,71, NH33,10]. Nach  Abspal ten  s~mt-  
licher: Schu tzgruppen  mi t  N a t r i u m  in fltissigem A m m o -  
niak, Oxyda t ion  mi t  Luf t  bei p i t  6,5 prXparat iver  trXger- 
freier E lek t rophorese  ~e und Gefr ie r t rocknung konnte  das 
Ser4-Glu(NH2)8-Oxytocin [C1,H6oNI~O13S ~ • 2 CH3COOH • 
3 H20  (1155,3); Ber.  C 45,74, H 6,46, N 14,55; gef. C 
45,46, H 5,87, N 14,58; Aminos/~ureanalyse (Hydrolyse  
48 h, 105 °) : AspL0a, Sero,s2, GluL00, Pro0,79, Gly0,92 , CysL~3, 
Ileul,00 , Tyro,e~, NH33,22] in e lekt rophore t i sch  u n d p a p i e r -  
ch romatograph i sch  einhei t l icher  F o r m  isoliert  w e r d e n %  
Am isolierten Ra t t enu t e ru s  ~4 konnte  eine oxytocische  
Ak t iv i t~ t  von  7,8 + 0,6 IE /#Mol  gegenfiber 8,1 + 1,4 
IE /~Mol  beim nat i i r l ichen t t o r m o n  2,4 e rmi t t e l t  werden.  

Summary. Sera-Glu(NH2)S-Oxytocin has been synthe-  
sized. The  iden t i ty  of the  syn the t ic  compound  wi th  the  
neurohypophysa l  hormone  (Glumitocin) recent ly  isolated 
f rom species of car t i laginous is demons t ra ted .  
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