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17-hydroxycor t i cos te ro ids  were  de t e rm ined  by  fol lowing 
t h e  m e t h o d  of SILBER and  PORTER ~ as modi f ied  b y  
PETERSON 3. Af t e r  t h e  ex t r ac t ion ,  t he  s u p e r n a t a n t  was 
s aved  for t h e  d e t e r m i n a t i o n  of t h e  con juga t ed  forms.  

c m  3 of  2 M p h o s p h a t e  buffer  p H  6.2 and  400 uni ts  of 
bac te r ia l  f l -glucuronidase (2:) were  added.  The  re-ex-  
t r ac t ion  was pe r fo rmed  a f te r  48-h i ncuba t ion  a t  + 37°C. 

Recovery of added hydrocortisone from human milk 

Amount of added 
hydrocortisone (7/5 cm a) Recovery % 

½ 
½ 
1 
1 
2 
2 

83 
87 
87 
92 
89 
97 

T h e  su i t ab i l i t y  of  t h e  m e t h o d  for t h e  e s t i m a t i o n  of 
17-hydroxycor t i cos te ro ids  f r o m  mi lk  was checked  b y  a 
r e c o v e r y  s t u d y  of  added  hydroco r t i sone  (Table).  

Results. The  va lues  of t h e  free 17-hydroxycor t i co -  
s teroids  before  t he  a d m i n i s t r a t i o n  of cor t i sone  or  hyd ro -  
cor t i sone  ace t a t e  r anged  f rom 0 to  2.6 y %  in t he  e ight  
cases s tudied.  These  concen t r a t i ons  are  so low t h a t  t h e  
accu racy  of t he  m e t h o d  used is no longer  rel iable.  The  
single i n t r a m u s c u l a r  in jec t ion  of 100 mg  hydroco r t i sone  
ace t a t e  p roduced  a v e r y  s l ight  e l eva t ion  in t he  PORTER- 
SILBER reac t ing  mater ia l .  6 h a f te r  t he  in jec t ion  the  
va lues  r anged  f r o m  2-2 to  4.7 7°/o, a n d  a f te r  24 h f rom 
1.5 t o  3.0 7 % .  T h e  increase  in t h e  PORTER-SILBER reac t -  
ing ma te r i a l  a f t e r  t h e  in jec t ion  of cor t i sone  a c e t a t e  was  
st i l l  smaller .  

The  level  of t he  conjugated 17-hydroxycor t i cos te ro ids  
in the  e ight  h u m a n  milks  s tud ied  ranged  f rom 0.2 to  3.4 
y%.  The  single i n t r a m u s c u l a r  in jec t ion  of 100 mg  cort i -  
sone or  hydroco r t i sone  ace t a t e  p roduced  a s l ight  e leva-  
t ion  in t he  va lues  of t h e  c o n j u g a t e d  17-hydrocor t i -  
costeroids  on ly  in th ree  ins tances  in the  samples  d r a w n  6 h 
a f te r  the  in jec t ion .  All  t h e  va lues  were  near  zero 24 h 
a f te r  t he  in ject ions .  

M. OKA, O. ~,VAsz-H6cK~RT, a n d  
O. WIDHOLM 

Kivelii Hospital and The Womens Clinic o/ the Uni- 
versity o/Hels inki ,  Ju l y  8, 7956. 

Zusammen/as'sung 

Der  Geha t t  an f re iem und  g e b u n d e n e m  1 7 - H y d r o x y -  
cor t icos te ro id  wurde  an 8 M u t t e r m i l c h e n t n a h m e n  nach  
e iner  Modi f ika t ion  der  M c t h o d e  yon  SILBER uud  POR- 
TER geprt if t .  D e r  e rha l t ene  W e r t  war  n i ch t s ign i f ikan t  
niedrig.  Auf  e inmal ige  i n t r a m u s k u l ~ r e  I n j e k t i o n  yon  
100 mg  Cor t i son  oder  H y d r o c o r t i s o n  er fo lg te  ke in  signi- 
f i kan te r  Ans t i eg  des S te ro idwer tes .  

2 R. H. SXLBER and C. C. PORTER, J. biol. Chem. 210, 923 (1954). 
3 R. E. PETERSON, J. B. WYNGAARDEN, S. L. GUERRA, B. B. 

BRODIE. and J. J: BUNIM, J. clin. Invest. 34, 1779 (1955). 

T h e  E f f e c t  o f  L S D - 2 5  u p o n  t h e  C e r e b r a l  Blood  
F low and E E G  in Cats  

The  ob jec t  of t he  p resen t  s t u d y  was to  d e t e r m i n e  
whe the r  LSD-25  (d-lysergic acid  d i e t h y l a m i d e  1) has a n y  
effects  upon  the  cerebra l  blood flow, t he  E E G  and  the  
b lood pressure  in anaes the t i zed  and  non -anaes the t i z ed  
(encdphale isold) cats ,  I n  recent  e x p e r i m e n t a l  s tudies  ~, 
a s y m p a t h o m i m e t i c  ac t ion  of LSD-25  in m a n  and  ex-  
p e r i m e n t a l  an imals  has been repor ted .  PURPURA 3 has  
ana lyzed  the  effects  of LSD-25  upon  cor t ica l  e lect r ica l  
ac t iv i ty .  Recen t ly ,  SOKOLOFF et aL 4 found  no changes  
f r o m  L S D - 2 5  in cerebra l  b lood  flow, vascu la r  res is tance ,  
o x y g e n  consumpt ion ,  glucose u t i l i za t ion  or  r e s p i r a t o r y  
q u o t i e n t  in m a n  (normals  and  schizophrenics) .  T h e  
p resen t  e x p e r i m e n t s  h a v e  been  pe r fo rmed  w i t h  t h e  
m e t h o d  of INGVAR and  S6DERBERG 5 which  p rov ides  a 
con t inuous  reg i s t r a t ion  of t he  cerebra l  blood flow wi th  
a h igh  degree of accuracy .  

I n  cats  unde r  p e n t o t h a l  or  of t he  emdphale isold-type, 
t h e  venous  ou t f low f rom t h e  c a n n u l a t e d  super ior  sag i t t a l  
sinus was con t inuous ly  m e a s u r e d  w i t h  an  e lec t r ica l  d rop  
counter .  A n a s t o m o s e s  b e t w e e n  diploic  ve ins  a n d  t h e  
sinus were  i n t e r r u p t e d  b y  a long i tud ina l  c r an io tomy .  
T h e  b o n y  defec t  was  fil led wi th  den t a l  a c ry l a t e  cement .  
E E G  was  recorded  f rom ros t ra l  and  par ie ta l  pa r t s  of t h e  
cor tex.  

I n j e c t e d  in t r avenous ly ,  LSD-25  in doses of up  to  
10 /~g/kg had no effects  upon  the  func t ions  s tudied .  I n  
larger  doses up to  100 /~g/kg, however ,  a smal l  t r a n s i e n t  
cerebra l  vasocons t r i c t ion  was obse rved  which co inc ided  
w i t h  a t r ans i en t  ' a c t i v a t i o n '  of the  E E G .  S o m e t i m e s  a 
smal l  cu t aneous  vasocons t r i c t i on  was also no ted  6. 

I n j ec t i ons  in to  t h e  caro t id  a r t e r y  of L S D - 2 5  were  also 
car r ied  o u t  in doses of  up  to  50 #g/kg .  I t  was t h e n  obse rved  
t h a t  t h e  E E G  effects  were  v e r y  p r o n o u n c e d  in t he  h o m o -  
la te ra l  hemisphere .  F igure  I shows a successful  e x a m p l e  
in which  100 /zg of LSD-25  were  in j ec ted  in to  t he  r igh t  
caro t id  a r t e r y  (encdphale isoH-preparation). There  was 
an i m m e d i a t e  t r ans i en t  effect  of the  ' a c t i v a t i o n '  t y p e  in 
bo th  leads f rom the  r igh t  hemisphere  which,  however ,  
was soon fol lowed by  a genera l  r educ t ion  of t he  ampl i -  
tude ,  an  increase  in t he  number s  of spindles a n d -  bi later-  
a l ly  - a genera l ized  decrease  in f requency.  I n  a b o u t  4 rain, 
t h e  E E G  changes  had  a lmos t  d i sappeared ,  b u t  a f i gh t -  
s ided r educ t ion  of t he  a m p l i t u d e  was st i l l  r e ta ined .  

T h e  f low record  shows an  i m m e d i a t e  v a s o d i t a t a t i o n  
fol lowed by  a long period" dur ing  which  the  flow was  
p rac t i ca l ly  unchanged  in spi te  of t he  fac t  t h a t  t h e  b lood 
pressure  g radua l ly  increased  a b o u t  30 m m  Hg  in 5 min.  
This  is i n t e rp re t ed  as due  to  a vasocons t r i c t ion  in the  
cerebra l  vessels. A long- las t ing  increase of t he  cerebra l  
v a s c u l a r  res i s tance  was, in fact ,  t he  mos t  charac te r i s t i c  
ef fec t  of L S D - 2 5  seen in t he  expe r imen t s .  

I n  F igure  2 (encgphale isoH) ano the r  e x a m p l e  is g iven  
of t h e  effects  of 100 /~g L S D - 2 5  in to  t h e  left  c a ro t id  
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Fig. 1.--Cat,  encdphale isold-preparation. Upper diagram: Records of ear temperature, blood pressure and cerebral blood flow. Inter- 
ruptions of diagram every 30 s. Height of vertical lines in flow record is proportional to time interval between blood drops from the can- 
nulated superior sagittal  siuus. Thus,  a curve joining upper ends of the vertical lines demonstrates  variations in cerebral blood flow. 
Lower diagram: Bipolar EEG leads on left fronta] (L.F.), left parietal (L.P.), right frontal (R.F.) and right parietal (R,P.) parts of the cor- 
tex. EEG samples from periods marked 1 and 2 in upper diagram. A Injection into right carotid artery of 100/~g of LSD-~5 in 1 ml 
solution. Note initial transient vasodilatation followed by a period with increasing blood pressure with almost constant  cerebral blood 
flow, indicating vasoconstriction. E E G  records demonstrate  initial unilateral effects with depression. In  sample ~ bilateral EEG effects 

with increase in number  of spindles. B: Control injection into carotid artery of 1 ml Ringer solution. 

a r t e r y .  T h e r e  w a s  a m a r k e d  i p s i l a t e r a l  a c t i v a t i o n  p e r i o d  
in  t h e  E E G  w h i l e  t h e  s p i n d l e  p a t t e r n  o f  t h e  o p p o s i t e  
h e m i s p h e r e  r e m a i n e d  a l m o s t  u n i f l u e n e e d .  I n  t h i s  c a s e  
t h e r e  w e r e  n o  s i g n i f i c a n t  c h a n g e s  in  t h e  c e r e b r a l  b l o o d  
f low.  

I n  d e e p l y  a n a e s t h e t i z e d  p r e p a r a t i o n s  L S D - 2 5  d i d  n o t  
c h a n g e  t h e  E E G  o r  t h e  c e r e b r a l  b l o o d  f l o w  e v e n  i n  d o s e s  
o f  u p  t o  100 F g / k g  g i v e n  i n t r a v e n o u s l y  o r  i n t o  t h e  c a r o t i d  
a r t e r y .  

T h e  p r e s e n t  r e s u l t s  h a v e  c o n f i r m e d  t h e  f i n d i n g s  of  
SOXOLOFF et al. 4 t h a t  d o s e s  c o m p a r a b l e  t o  t h o s e  w i t h  
c l i n i ca l  e f f e c t s  ( 4 / ~ g / k g  b o d y  w e i g h t )  h a v e  n o  o b s e r v a b l e  
e f f e c t s  u p o n  t h e  E E G .  L a r g e r  d o s e s  we re ,  h o w e v e r ,  f o u n d  
in  t h e  p r e s e n t  i n v e s t i g a t i o n  t o  e x e r t  a n  e v i d e n t  e f f e c t  
u p o n  t h e  c e r e b r a l  b l o o d  f l ow  a s  wel l  a s  u p o n  t h e  E E G  
a n d  s y s t e m i c  c i r c u l a t i o n .  F r o m  t h e  r e s u l t s  o b t a i n e d  
a f t e r  i n j e c t i o n  i n t o  t h e  c a r o t i d  a r t e r y ,  i t  m a y  b e  r e a s o n -  
ab l e  t o  a s s u m e  t h a t  a n  i m p o r t a n t  p a r t  o f  t h e  a c t i o n  of  
L S D - 2 5  is  e x e r t e d  d i r e c t l y  u p o n  t h e  c o r t e x ,  s i n c e  a b r a i n  

s t e m  a c t i o n  w o u l d  h a v e  g i v e n  b i l a t e r a l  e f f e c t s  7. M0-  
RUZZZ a n d  MAGOUN 8, h o w e v e r ,  o b s e r v e d  t h a t  u n i l a t e r a l  
e l e c t r i c a l  s t i m u I a t i o n  o f  t h e  r e t i c u l a r  a c t i v a t i n g  s y s t e m  
of  t h e  b r a i n  s t e m  m a y  s o m e t i m e s  g i v e  d e s y n c h r o n i z a t i o n  
in  t h e  h o m o l a t e r a l  h e m i s p h e r e  o n l y .  

T h e  E E G  e f f e c t s  f o u n d  a r e  in  g e n e r a l  a g r e e m e n t  w i t h  
t h e  e l e c t r o p h y s i o l o g i c a l  f i n d i n g s  o f  PURPURA ~, w h o  
d e m o n s t r a t e d  a f a c i l i t a t o r y  a c t i o n  o f  s m a l l e r  d o s e s  a n d  
a d e p r e s s a n t  a c t i o n  o f  l a r g e r  d o s e s  u p o n  c e r t a i n  c e n t r a l  
s y n a p t i c  e v e n t s .  

D,  H .  ~NGVAR a n d  U .  S6DERBERG 

Nobel  Ins t i tu t e  ]or Neurophys io logy ,  t f a r o l i n s h a  Ins t i -  
tuter, S tockholm,  Sweden,  A u g u s t  13, 1956. 

7 C[. K. Sm•Izu, S. REFSTJ~, and F. A. GIBBS, EEG Clin. Neuro- 
physiol. 4, 141 (1952). 

s G. MORUZZi and H. W. Macov~,  E E G  Clin. Neurophysiol. I, 
455 (1949). 
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Fig. ~.--Cat, encdphale isold preparation. Upper diagram: Blood pressure, ear skin temperature and cerebral blood flow (C[. Fig. 1). 
Lower diagram: EEG tracings from right (R) and left (L) crueiate region during periods marked 1 to 8 below upper diagram. 

Between two vertical lines injection of 40 p~g/kg of LSD-25 into the left carotid artery. Note activation pattern in EEG-record from left 
hemisphere. 

Zusammen/assung 

E s  w u r d e  gezeigt ,  dass  L S D - 2 5  (d-Lysergs / iure-d i -  
~ t h y l a m i d )  in D o s e n  y o n  30 bis  i 00  7/kg K S r p e r g e w i c h t  
be i  de r  n i c h t n a r k o t i s i e r t e n  K a t z e  (encdphale isold) m e i s t e n s  
e ine E r h S h u n g  des  z e r e b r a l e n  Gef /~sswiders tandes  her -  
be i f i ih r t e .  I n  die Caro t i s  in j iz ie r t ,  g a b  L S D - 2 5  in  den -  
s e lben  D o s e n  n a c h  v o r i i b e r g e h e n d e r ,  h a l b s e i t i g e r  A k t i -  
v i e r u n g  e ine  D e p r e s s i o n  des  E l e k t r o e n z e p h a l o g r a m m e s .  
K le ine re  D o s e n  g a b e n  i m  E E G  eine A k t i v i e r u n g  ode r  
w a r e n  o h n e  W i r k u n g .  

R e l a t i o n s h i p  B e t w e e n  M e t h i o n i n e  a n d  A r o m a t i c  

A m i n o  A c i d s  i n  Esvherlchia Coli 

I t  was  p r e v i o u s l y  r e p o r t e d  f rom th i s  l a b o r a t o r y  ~ t h a t  
t h e  i n h i b i t i o n  of Escherichia coli b y  c h l o r o m y c e t i n ,  

a u r e o m y c i n ,  t e r r a m y c i n  a n d  5 - f l u o r o t r y p t o p h a n ,  cou ld  
be  a l l ev ia t ed ,  w i t h i n  l imi ts ,  b y  m e t h i o n i n e ,  a n d  b y  
t r y p t o p h a n ,  p h e n y l a l a n i n e  a n d  ty ros ine .  Th i s  a p p e a r e d  
to  i n d i c a t e  t h a t  t h e r e  is a r e l a t i o n s h i p  b e t w e e n  t he  aro-  
m a t i c  a m i n o  ac ids  a n d  m e t h i o n i n e .  To c o n f i r m  th i s  
r e l a t i o n s h i p ,  t h e  p r o b l e m  was  a p p r o a c h e d  f rom t h e  
o p p o s i t e  angle ,  i.e., t o  see w h e t h e r  t h e  a r o m a t i c  a m i n o  
ac ids  p l a y  a role  in  t h e  m e t a b o l i s m  of m e t h i o n i n e .  

O n  t h e  bas i s  of e x t e n s i v e  w o r k  ca r r i ed  o u t  in  r e c e n t  
years ,  i t  h a s  g e n e r a l l y  b e e n  c o n s i d e r e d  t h a t  t h e  m e t h i o -  
n i n e  ana logues ,  e t h i o n i n e ,  m e t h i o n i n e  sulfone,  m e t h i o -  
n i n e  s u l f o x i m i n e  a n d  m e t h o x i n i n e  a re  specif ic  a n t a g o -  
n i s t s  of m e t h i o n i n e  m e t a b o l i s m  b o t h  in b a c t e r i a  a n d  
a n i m a l s  (for a gene ra l  r ev i ew see 2). 

T h e  p r e s e n t  w o r k  w i t h  E. coli shows,  h o w e v e r ,  t h a t  
t h e  i n h i b i t i o n  c a u s e d  b y  t h e  a n t i m e t a b o l i t e s  of m e t h i o -  
n ine  c a n  be  r e v e r s e d  n o t  o n l y  b y  m e t h i o n i n e ,  b u t  b y  
t r y p t o p h a n ,  p h e n y l a l a n i n e  a n d  s o m e w h a t  b y  t y r o s i n e  

1 E. D. BERGMANN, S. GICHER, and B. E. VOLCANI, Bull. Res. 2 G. J. I~IARTIN, Biological Antagonism (The Blakiston Co. Inc., 
Council Israel 3, 19 (1954). New York 1951), p. 118. 


