
[15. XI. 1956] Kurze Mitteilungen - Brief Reports 441 

Die Streuung der Entfernungsweisung 

bei durch 

Futterplatzentfernung Wendungsrhythmik Schwanzclbewegung 
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R s tehen  in k e i n e m  k o n s t a n t e n  Verh~iltnis zue inander .  
Es  zeigte  sich, dass das  Verhfi l tnis  S : R  fiir  k le ine  E n t -  
f e rnungen  < 1 ist, w/ ihrend  es sich fiir  grosse E n t f e r -  
n u n g e n  d e m  W e r t e  1 n~ihert. 

Die  ve r sch iedenen  B e w e g u n g s f o r m e n  wi ihrend des 
Schw/ inze l tanzcs  sind als die E l e m e n t e  der  En t f e rnungs -  
weisung  anzusehen.  E ine  genaue  B e s c b r e i b u n g  ihres 
zei t l ichen Ablaufes  wurde  gegeben.  

H.  ESCH 
Bonn ,  den 19. J u l i  1956. 

S u m m a r y  

The  e x a c t  descr ip t ion  of t he  t e m p o r a l  funct ions  of all  
i m p o r t a n t  m o v e m e n t s  dur ing  the  wag ta i l -dance  of bees 
is g iven.  

T h e  f r e q u e n c y  of t he  w a g t a i l - m o v e m e n t s  a m o u n t s  
to  15 Hz.  The i r  n u m b e r  pe r  cycle  depends  upon  t h e  
d i s t ance  be tween  bee-h ive  and  feeding place. 

W i t h  the  same accu racy  the  a.m. d i s tance  is shown 
e i the r  by  t h e  r h y t h m  of cycle  or by  t h e  n u m b e r  of 
w a g t a i l - m o v e m e n t s  pe r  cycle.  

Dimethy l t ryptamin:  Its M e t a b o l i s m  in Man;  
the Relat ion of its Psychot ic  Effect to the 

Serotonin  M e t a b o l i s m  

We tes ted  d i m e t h y t t r y p t a m i n  (DMT) in man,  and  
found  i t  to  h a v e  a p sycho t i c  ef fec t  p a r t i a l l y  s imi la r  to  
t h a t  caused by  meska l in  or  L S D - 2 5 L  The  m a i n  s y m p -  
t o m s  are:  v i sua l  ha l luc ina t ions  and  illusions, d is tors ion 
of t he  spa t ia l  pe r cep t i on  and b o d y  image,  d i s tu rbances  
of t he  t h o u g h t  and speech,  euphor ia .  S y m p a t h i c o m i m -  
e t ic  signs, such as mydr ias i s ,  e l eva t ion  of t h e  b lood-  
pressure,  etc. ,  can  also be found.  This  modeI  psychosis  
differs, however ,  f rom those  h i t he r to  known  in some  
respec ts ;  t he  m o s t  s t r ik ing  difference is t h a t  t he  psychic  
s y m p t o m s  a p p e a r  in 3-5 min  af te r  t he  in jec t ion ,  and  
pass a w a y  wi th in  1 h. This  mode  of ac t ion  sugges ted  the  
d$rect connec t ion  of t h e  psychosis  w i th  the  i n t roduced  
D M T .  The re fo re  i t  s eemed  to  be  of g rea t  in t e res t  to  
i n v e s t i g a t e  D M T - m e t a b o l i s m  in man .  

W e  h a v e  s y n t h e t i z e d  D M T  b y  t h e  m e t h o d  of SPEETER 
and  ANTHONY ~. The  aqueous  so lu t ion  of i ts  hydroch lo r i c  
sa l t  has been  admin i s t e r ed  i n t r a m u s c u l a r l y  to  20 n o r m a l  
v o lu n t ee r s  in doses r ang ing  f rom 0-7 to  1.1 m g / k g  b o d y  
weight .  The  ur ines  were  col lec ted  before  and  a f te r  t he  
in jec t ion ,  and  were  ana lyzed  for  indol ic  c o m p o u n d s  b y  
p a p e r  c h r o m a t o g r a p h y  and  b y  co lo r ime t ry .  

1 ST. SZ£RA, A. SAI-HALkSZ, G. BRUNECKER, and Z. B6SZ6R- 
~t~vi,  Lancet 1956, in press. 

2 M. E. SPEETER and W. C. ANTHONY, J. Amer. chem. Soc. 76, 
6209 (1954). 

The  me tabo l i t e s  of D M T  h a v e  been  s tud ied  in ra t s  b y  
ERSPAMER a. H e  has  found  t h a t  3 - indo leace t ic -ac id  (3- 
IAA) and  3- indole-acetur ic  ac id  are  t he  ma in  b reak-  
down p roduc t s  exc re t ed  b y  the  urine.  We  h a v e  worked  
wi th  a d i f fe ren t  m e t h o d  to  t h a t  of ERSPAMER, n a m e l y  
the  ur ine  samples  were  e x t r a c t e d  w i t h  peroxide- f ree  
e ther  four  t imes  a t  p H  2-3;  t h e n  w i t h  n - b u t a n o l  four  
t imes  a t  t he  same  p H  and  a t  p H  12. T h e  e x t r a c t s  were  
t h e n  e v a p o r a t e d  i n  vacuo to  dryness  a n d  the  res idue  
red isso lved  in 50 per  cen t  e thanol .  P a p e r  c h r o m a t o -  
g raph ic  analysis  was pe r fo rmed  in Schle icher -Schi i l l  
2043 pape r  two-d imens iona l ly ,  ascending wi th  n - b u t a n o l  
s a t u r a t e d  w i t h  10 per  c e n t  aqueous  a m m o n i a  in t he  
first ,  and  n - b u t a n o l :  acet ic  a c i d :  wa te r  (4 : 1 : 5) in t h e  
second d imens ion .  S t a n d a r d s  of DMT,  3 - IAA and  5- 
h y d r o x y - I A A  (5 -HIAA)  were  m a d e  for each  c h r o m a t o -  
gram.  To  deve lope  the  indole  spots,  c h r o m a t o g r a m s  were  
sp rayed  wi th  2 per  cen t  p - d i m e t h y l a m i n o - b e n z a l d e h y d e  
in 1.2 N HCI and  were  a l lowed to  s t and  a t  r o o m  t e m p e r a -  
t u re  for 1 h 4. The  q u a n t i t a t i v e  d e t e r m i n a t i o n  of 3 - IAA 
was car r ied  o u t  f rom an a l i quo t  of the  e therea l  e x t r a c t  
co lo r ime t r i ca l ly  w i t h  p - d i m e t h y l a m i n o - b c n z a l d e h y d e  
and  sulfur ic  acid  in t he  presence  of  F e ' " i o n s .  T h e  
q u a n t i t y  of t he  o t h e r  c o m p o n e n t s  was e s t i m a t e d  by  
c o m p a r i n g  the  spots  to  t h e  k n o w n  s t anda rds  in t he  
c h r o m a t o g r a m s .  The  resul ts  a re  as fol lows:  

(1) On ly  3 - IAA can be e x t r a c t e d  f rom the  ur ine  by  
e ther  as could  be d e m o n s t r a t e d  b y  pape r  c h r o m a t o -  
g raphy .  Q u a n t i t a t i v e  d e t e r m i n a t i o n s  h a v e  shown t h a t  
by  t h a t  m e t h o d  96% could  be  r ecove red  f rom the  g iven  
3-IAA.  

(2) Free  3 - IAA could  be  d e m o n s t r a t e d  in the  ur ine  
col lec ted  6 h a f te r  t he  a d m i n i s t r a t i o n  of D M T ;  the  
a m o u n t  of 3 - IAA was 8 .3%,  ca l cu la t ed  as e q u i v a l e n t  to  
t he  g iven  D M T  (average  of 6 cases). 

(3) W h e n  t h e  ur ine  samples  were  a lka l in ized  w i t h  
K O H  to  p H  11-12 a n d  a l lowed  to  s t a n d  a t  r o o m  t em-  
p e r a t u r e  for 4 -6  h, t he  a m o u n t  of t he  e x t r a c t a b l e  3 - IAA 
was found to be 24.9%, ca lcu la ted  as above.  

(4) Ur ine  of no rma l  con t ro l  subjects ,  col lected ove r  
a 24 h period,  con ta ins  1.5-3.0 mg  3 - IAA af te r  the  above  
m e n t i o n e d  a lka l ine  hydrolys is .  

(5) A f t e r  D M T  exper iments ,  we could  no t  d e m o n s t r a t e  
unchanged  D M T  in t he  a lkal ine  bu tano l  ex t r ac t s  of  
urine.  

(6) 2-4 t imes  more  5 - H I A A  could be found in t he  
cxc re t cd  ur ine  a f te r  thc  a d m i n i s t r a t i o n  of D M T  t h a n  
before.  We  ob ta ined  these  resul ts  w i t h  t he  acidic b u t a n o l  
ex t r ac t i on  method .  

The  a b o v e - o u t l i n e d  d a t a  show t h a t  t h e  m a i n  m e t a -  
bo l i te  of D M T  in m a n  is 3 - I A A ;  t w o - t h i r d s  of i t  is b o u n d  
in a lka l i lab i le  form.  

The  lack  of u n c h a n g e d  D M T  in the  ur ine  suggests  t h a t  
t h e  b r e a k d o w n  process  in m a n  is s imi la r ly  r ap id  as has  
been  shown in ra t s  5. The  v e r y  r ap id  m e t a b o l i s m  of D M T  
m a y  be  t h e  e x p l a n a t i o n  for the  shor t  du ra t ion  of the  
psychosis .  T h e  qu i ck  onse t  and  the  a b o v e - m e n t i o n e d  
shor t  d u r a t i o n  is a new fea tu re  in con t r a s t  to  the  h i t h e r t o  
used psychot ics  as meskal in ,  LSD-25 ,  etc.  These  l a t t e r  
subs tances  p roduce  the i r  p sycho t i c  e f fec t  on ly  1-2 h 
a f te r  the  a d m i n i s t r a t i o n  6. 

The  e n r i c h m e n t  of t he  exc re ted  ur ine  in 5 - H I A A  af te r  
t h e  a d m i n i s t r a t i o n  of D M T  is a v e r y  in te res t ing  fact .  

3 V. ERSPAMER, J. Physiol. 127, 118 {1955). 
4 B. M. TWAROG and I. PAGE, Amer. J. Physiol. I75, 157 (1953). 

V. ERSPAM~R, J. Physiol. 127, 118 {1955). - M. S. FIstt, N. M. 
JohNsoN, E. P. LAWaENCE, and E. C. HORmNG, Biochim. biophys. 
Acta 18, 564 (1955). 

W. BLOCK, Z. physiol. Chem. 294, 1 (1953). 
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T h e r e  are  two  poss ib le  m e c h a n i s m s  to  e x p l a i n  t h i s  e leva-  
t i on .  E i t h e r  DMT,  or  i t s  b r e a k d o w n  p r o d u c t s ,  were  
o x y d a t e d  a t  t h e  5 -pos i t ion  of t h e  i ndo l  n u c l e u s  to  p ro -  
duee  5 - H I A A ,  or  t h e  e n d o g e n o u s  S e r o t o n i n  were  m e t a -  
bo l ized  to  a g r e a t e r  degree.  T h e  l a t t e r  p o s s i b i l i t y  s eems  t o  
b e  t h e  more  p r o b a b l e  one  s , b u t  t h i s  o u g h t  t o  b e  p r o v e d  
b y  r ad ioac t ive ,  i so tope - l abe l l ed  D M T .  T h i s  w o u l d  
p r o v i d e  f u r t h e r  s u p p o r t  for  t h e  h y p o t h e s i s  of BRODIE 
et al3 t h a t  S e r o t o n i n  p l a y s  a n  i m p o r t a n t  role  in  b r a i n  
func t ion .  

ST. SZJLRA 

Central State Ins t i tu te /or  Nervous and Menta l  Diseases, 
Budapest-Lip6tmezd,  Hungary ,  J u l y  31, 7956. 

Zusammen fas sung  

E s  w i r d  fes tges te l l t ,  dass  D i m e t h y l t r y p t a m i n -  be i  
n o r m a l e n  V e r s u c h s p e r s o n e n  - e ine  d e m  M e s k a l i n  u n d  
d e m  L S D - 2 5  g h n l i c h e  p s y c h o t i s c h e  W i r k u n g  h a t .  D e r  
d u r c h  D i m e t h y l t r y p t a m i n  i n d u z i e r t e  Z u s t a n d  b e g i n n t  
s c h o n  3 -5  m i n  n a e h  I n j e k t i o n  u n d  v e r s c h w i n d e t  b e r e i t s  
n a c h  1 h.  D e r  U r i n  d e r  V e r s u c h s p e r s o n e n  w u r d e  p a p i e r -  
c h r o m a t o g r a p h i s c h  u n d  k o l o r i m e t r i s c h  a u f  I n d o l v e r b i n -  
d u n g e n  gepr i i f t .  3 - Indo ly tess igs i tu re  w i r d  als  h a u p t s ~ c h -  
l i chs tes  A b b a u p r o d u k t  des  D i m e t h y l t r y p t a m i n s  g e f u n -  
den,  w o v o n  de r  grOsste Tell  in  a lka l i - l ab i l e r  F o r m  g e b u n -  
den  ist.  Die  M e n g e  de r  a u s g e s c h i e d e n e n  5 - H y d r o x y -  
indolyless igs~iure  i s t  n a c h  d e m  V e r s u c h  w e s e n t l i c h  
grSsser  als v o r h e r .  Die  S t o f f w e c h s e l z u s a m m e n h ~ n g e  m i t  
d e m  p s y c h o t i s c h e n  Z u s t a n d  w e r d e n  d i s k u t i e r t .  

B. B. BROmE, A. PLETSCHER and P. A. SHORE, Science 122, 968 
(1955). 

D I S P U T A N D U M  

Wirkung der Glutaminsiiure 
auf die experimentelle Isoniazid-Schiidigung 

peripherer Nerven bei Ratten 

Kfi rz l ich  w u r d e  y o n  CEDRANGOLO 1 f iber  e ine  a n t a g o -  
n i s t i sche  W i r k u n g  d e r  G l u t a m i n s l i u r e  (Gs.) gegenf ibe r  
a l l g e m e i n - t o x i s c h e n  E f f e k t e n  des  I s o n i a z i d s  ( I N H )  be-  
r i ch t e r :  be i  g le ichze i t ige r  i n t r a m u s k u l A r e r  ode r  o r a l e r  
V e r a b r e i c h u n g  y o n  Gs. u n d  I N H  i m  G e w i c h t s v e r h i i l t n i s  
y o n  1 0 : i  g e l a n g  es be i  R a t t e n ,  K a n i n c h e n  u n d  Meer -  
s chwe inchen ,  d ie  L e t a l i t ~ t  e inma l ige r ,  g r o s s e t  D o s e n  
I N H  b e t r i i c h t l i c h  "he rabzuse t zen .  

A u c h  b e i m  M e n s c h e n  k o n n t e n  a l l g e m e i n - t o x i s c h e  
N e b e n w i r k u n g e n  des  I N H  d u r c h  Gs. g e m i l d e r t  w e r d e n .  

A h n l i c h e  e n t g i f t e n d e  E i g e n s e h a f t e n  ze igen  be i  d e r  
a k u t e n  I N H - V e r g i f t u n g  i m  T i e r v e r s u c h  a u c h  ve r sch ie -  
d e n e  V i t a m i n e ,  n~imlich V i t a m i n  B6S, Bls 3, B2, A, E,  K 
u n d  N i k o t i n s i t u r e a m i d  4. V o n  d iesen  h a t  s ich  das  V i t a m i n  

1 F. CEDRANGOLO, Scientia med. ital. 3, 450 (1955). 
s R. H. REILLY, K. F. KILLAI% 1~. H. JENNEY, W. H. MARSHALL, 

T. TAUSIG, N. S. APTER und C. C. PFEIFFER, J. Amer. med. Ass. 152, 
1317 (1953). - B. Fas t  und E, B6~m, Therapie der Tuberkulose mit 
Isoniazid ( Rimi/on) in Therapie der Lungentuberkulose (Huber, Bern 
und Stuttgart 1953), 

3 B. FUST und E. B6Hm, Therapie tier Tuberbulose mit Isoniazid 
(Rimiton) in Therapie der Lungentuberkulose (Huber, Bern und Stutt- 
gart 1953). - S. ATA und K. TANAKA, Lancet 1952/II, 589. 

4 B. FusT und E. B6HNI, Therapie der Tuberkulose mit Isoniazid 
(Rimilon) in Therapie d*r Luugentuberkulose (Huber, Bern und 
Stuttgart 1953), 

B e be i  de r  P r o p h y l a x e  d e r  s o g e n a n n t e n  I N H - P o l y -  
n e u r i t i s  des  M e n s c h e n  k l i n i s ch  s eh r  g u t  bew/~hr t  5. 

N a c h d e m  es u n s  6 in  f r i i he ren  V e r s u c h e n  g e t u n g e n  war,  
d ie  a n  R a t t e n  d u r c h  f o r t g e s e t z t e  V e r a b r e i c h u n g  grosser  
I N H - D o s e n  e r z e u g b a r e  p e r i p h e r e  N e r v e n d e g e n e r a t i o u  7 
d u t c h  I n j e k t i o n  y o n  P y r i d o x i n ,  P y r i d o x a m i n  a n d  Pyr i -  
d o x a l - 5 - p h o s p h a t ,  n i c h t  a b e t  d u r c h  d ie  V i t a m i n e  B 1, By 
P a n t o t h e n s ~ u r e ,  N i k o t i n s ~ u r e a m i d ,  V i t a m i n  BlS s u n d  A s 
zu h e m m e n ,  e r s ch i en  es y o n  In t e re s se ,  a b z u k l ~ r e n ,  ob 
a u c h  Gs. d ie  aussch l i ess l i ch  d e n  peripheren N e r v e n  
t r e f f e n d e  T o x i z i t ~ t  g rosser  I N H - D o s e n  h e r a b z u m i n d e r n  
v e r m a g .  

Versuchsanordnung.- G r u p p e n  v o n  je  5 m~nn l i chen .  
40 -45  g schweren ,  we i s sen  I n z u c h t r a t t e n  v o m  Wis ta r -  
S t a m m  e igener  Z u c h t  e r h i e l t e n  in  e ine r  ~t s y n t h e t i s c h e n ~ ,  
m i t  a l len  n o t w e n d i g e n  V i t a m i n e n  e rg i inz t en  Digit wiih- 
r e n d  14 T a g e n  0 , 2 5 %  I N H  ( e n t s p r e c h e n d  d u r c h s c h n i t t -  
l ich  200-250  m g / k g / T a g )  ats Z u s a t z  v e r a b r e i c h t .  In  
d iese r  Ze i t  e n t w i c k e l n  sich,  wie  a u s  f r i i he r en  V e r s u c h e n  
b e k a n n t  war ,  be i  a l l en  T i e r e n  a u s g e d e h n t e  Schf id igungen  
d e r  p e r i p h e r e n  N e r v e n ,  d ie  h i s t o p a t h o l o g i s c h  d u t c h  
h e r d f 6 r m i g e  D e g e n e r a t i o n  d e r  M a r k s c h e i d e n  m i t  Bl~- 
h u n g ,  s cho l l igem Zerfa l l  des  Mye l in s  u n d  A u f t r e t e n  von  
g ros sen  T r o p f e n  N e u t r a l f e t t  c h a r a k t e r i s i e r t  s ind .  Zur  
E r f a s s u n g  des  S c h w e r e g r a d e s  d e r  N e r v e n s c h ~ d i g u n g  
w u r d e n ,  wie  f r i ihe r  au s f i i h r l i ch  b e s c h r i e b e n  ~, y o n  j edem 
Tie r  zwei  m i t  F e t t r o t  7 B bzw.  S u d a n s c h w a r z  B gefi i rbte  
G e f r i e r s c h n i t t e  h i s t o p a t h o l o g i s c h  u n t e r s u c h t  a n d  be- 
zi igl ich M a r k s c h e i d e n b l i i h u n g  u n d  N e u t r a l f e t t b i l d u n g  
m i t  0 bis  + + + b e w e r t e t .  D u r c h  B i l d u n g  des  a r i t h m e -  
t i s c h e n  Mi t t e l s  a l le r  E i n z e l w e r t e  l~Lsst s ich  de r  durch-  
s c h n i t t l i c h e  S c h w e r e g r a d  de r  M a r k s c h e i d e n d e g e n e r a t i o n  
e iner  T i e r g r u p p e  zahlenm~iss ig  a u s d r i i c k e n .  

Z u r  A b k l i i r u n g  e ine r  al l f i i l l igen H e m m w i r k u n g  d e r  Gs. 
a u f  die  E n t s t e h u n g  de r  N e r v e n s c h i i d i g u n g e n  w u r d e  ver-  
s c h i e d e n e n  T i e r g r u p p e n  0 ,1% bzw.  0 , 5 % ,  bzw.  1%,  bzw. 
5 % ,  bzw.  1 0 %  Gs. u n t e r  d ie  I N H - h a l t i g e  DiAt gemisch t .  

Zwei  K o n t r o t l g r u p p e n  e r h i e l t e n  e n t w e d e r  n u r  I N H  
o d e r  i i b e r h a u p t  k e i n e n  Z u s a t z  zu r  DiXt. N a c h  15t~Lgiger 
B e h a n d l u n g  w u r d e n  al le  T ie re  ge t6 t e t ,  d ie  Ischias-  
n e r v e n  in  d e r  b e s c h r i e b e n e n  Wei se  p r g p a r i e r t ,  un te r -  
s u c h t  u n d  bez t ig l ich  M a r k s c h e i d e n s c h X d i g u n g  bewer te t .  

Ergebnisse. D u r c h s c h n i t t l i c h e  Z u n a h m e  des  K6rper -  
g e w i c h t e s  u n d  d u r c h s c h n i t t l i c h e r  S c h w e r e g r a d  der  
p e r i p h e r e n  N e r v e n d e g e n e r a t i o n  de r  v e r s c h i e d e n e n  Ver-  
s u c h s g r u p p e n  s ind  in  n a c h f o l g e n d e r  Tabe l l e  darges te l l t .  

E s  e r g i b t  sich,  dass  w e d e r  k le ine  (0 ,1%)  n o c h  sehr  
grosse  u n d  b e r e i t s  l e i c h t  t o x i s c h  w i r k e n d e  (10 %) Zus~Ltze 
v o n  Gs. zu r  0 ,25% I N H - e n t h a l t e n d e n  D i ~ t  die schiidi- 
g e n d e  W i r k u n g  des  A n t i t u b e r k u l o t i k u m s  a u f  die peri-  
p h e r e n  N e r v e n  zu b e e i n f l u s s e n  v e r m 6 g e n .  S~mt l i che  
T ie re  ze igen  h i s t o p a t h o l o g i s c h  z a h l r e i c h e  Degene ra t i ons -  
h e r d e  in  d e n  M a r k s c h e i d e n  des  N .  ischiadicus. Der 
d u r c h s c h n i t t l i c h e  S c h w e r e g r a d  de r  N e r v e n d e g e n e r a t i o n  
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