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sense t h a t  a def ini te ly  increased ut i l izat ion occurs over  
t h a t  found a t  the s t a r t  of the  exper iment .  

One canno t  conclude f rom these results tha t  the same 
holds t rue  for the  digest ive enzyme product ion by  the 
mid-gu t  gland. This  is an  ent i re ly  .different process. We 
can only say t h a t  the  resorption of digested material  is 
appa ren t ly  decreased in the  snails (part icularly in the 
s tarch  snails). I t  m a y  be possible t h a t  the  initial rate of 
resorpt ion  m a y  be reached again, provided a long period 
(more than  7 weeks) of adap ta t i on  is allowed. The slow 
rise of bo th  curves  a t  the  end of the exper imental  period 
indicates  such a possibili ty.  The low metabol ism of these 
sluggish animals  m a y  also suppor t  this. 

W h a t  causes this  decrease in ut i l izat ion of the food, 
when pu t  on a special diet,  mus t  be left  undecided for the 
t ime  being. I t  is qui te  possible t h a t  certain impor tan t  
substances,  p resent  in the  na tura l  food (these snails are 
notor ious  seavangers  and their  na tura l  diet  therefore 
consists of m a n y  different  materials) ,  are missing, This 
lack m a y  affect  the  ra te  of resorption,  bu t  nothing definite 
is known of this  in snails, I n  any case the  results of this 
inves t iga t ion  do no t  suppor t  the  hypothesis  of a true 
adap ta t i on  (in 7 weeks) by the  individual  snail to a spe- 
cial diet.  On the  contrary ,  if there  is a correlat ion between 
ut i l iza t ion and diet, this  seems to be a negat ive  one, 
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Zusammen/assung 
Eine  spezielle Diii t  (Sti irke odor Fleisch) induziert  keine 

Ad ap t a t i o n  in Achatina [ulica in dem Sinn, dass mehr  
Kohlehydra te ,  bzw. Pro te ine  resorbiert  werden als mi t  
no rma lem Fu t t e r .  

M e t a b o l i t e s  of  L S D  a n d  E r g o m e t r i n e  t 

Chemical  and pharmacologica l  studies of metabol i tes  
of lysergic acid  der iva t ives  produced  in the animal  body 
h a v e  been carr ied  ou t  by  two  ma in  groups =,a. AXV;LROD, 
BRADY, \VITKOP, and EVAaTS 2, in par t icular ,  have  shown 
t h a t  w i th  guinea  pig l iver  homogena tes  only one metabo-  
t i te was p roduced  f rom lysergic acid d ie thy lamide  (LSD). 
This  me tabo l i t e  had  no LSD- l ike  ac t ion  in the  central  
ne rvous  sys tem,  gave  nega t ive  Ehr l ich  tests  and was 
shown ~ to be  2-oxy L S D  by  methods  including spectro- 
pho tome t ry ,  pape r  ch romatography ,  and synthesis. How-  
ever,  STOLL, ROTHLIN, RUTSCHMANN, and SCt~ALCH 3 with  
C-14 side cha in  labelled L S D  isolated three  radio-act ive 
metabo t i t es  f rom rats,  two  of which fluoresced in ul tra-  
v io le t  l ight  and  gave  a posi t ive  Ehr l ich  colour  reaction. 
Repe t i t i on  of the  work  of STOLL et al, a in this labora tory  
subs tan t i a t ed  thei r  results.  Two metabol i tes  were shown 
to  be  present  in ex t rac t s  of bile collected from male rats 
af ter  an in t ravenous  dose of 3 mg/kg  of L S D  when run 
on downward  paper  ch roma tog rams  using bu tano l : ace t i c  
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acid:  water  (4 : 1 : 5) s. The  more polar  me tabo t i t e  (metabo 
iite A, R/ 0.t0) was produced  in m u c h  larger  quan t i t i e i  
than  the less polar  subs tance  (metabol i te  B, R s 0-14) 
whereas LSI )  had an 171 va lue  of 0,77, 

Similarly,  two metabol i tes  were produced  f rom ergo- 
metrine,  a p redominan t  one wi th  an 17] of  0,07 and  a 
second with  an  R I of 0,10 on the  same paper  ch romato -  
graphic  system, Both  metabo | i t c s  gave  a posi t ive  Ehr l i eh  
react ion and a blue fluorescence in u l t ra -v io le t  l ight  char -  
acterist ic of lysergic acid der ivat ives .  On this ch romato -  
graphy sys tem ergometr ine  has an R! of 0-6. The  m i x t u r e  
of these two metabol i tes  cont rac ted  isolated guinea  pig 
uterus in the same manner  as ergometr ine.  

Metaboli tes  A and I3 produced from L S D  have  been 
shown to inhibi t  5 -hydroxy- t ryp tamine  (5-HT) using the  
isolated rat  uterus preparat ion.  The inh ib i to ry  effect  of 
each metabol i te  was expressed in te rms  of a dose ra t io  n, 
which ranged from 5 to 7 a t  a concent ra t ion  of 2:10 - s  for 
each metabol i te  af ter  a perioc1 of 10 min con tac t  wi th  the  
muscle, The small  a m o u n t  of 1ffetaboiite B avai lable  
precluded de te rmina t ion  of the effect of fur ther  increasing 
the exposure t ime on the dose ratio. However ,  this was 
possible with metabol i te  A, and af ter  20 rain exposure  the  
dose ratio exceeded 50. The inhibi tory  act ion of this me- 
taboli te  developed slowly af ter  its addi t ion  and disap-  
peared slowly after  its removal .  F r o m  pre l iminary  experi-  
ments  metabol i te  A has approx ima te ly  5% of the  inhib-  
i tory potency of LS1), though the  accuracy  of this  figure 
is l imited by tile pur i ty  of the metabol i te  a t  p resent  avai l-  
able and by its s tabi l i ty  in aqueous  solution. 

The blue fluorescence exhib i ted  by all these me tabo-  
lites is character is t ic  of the lysergic acid nucleus. STOLL 
et al. a showed tha t  the side chain of L S D  is re ta ined in the  
metabol i te  and the posi t ive Ehr l ich  react ion indicates  the  
presence of an indole nucleus wi th  unsubs t i tu ted  m-posi- 
tion. Hydrolysis  of metabol i te  A by boiling wi th  N-hydro-  
chloric acid for 1 h gives a compound  exhib i t ing  the blue 
fluorescence and Ehrl ich  react ion and hav ing  an R~, of  
0.50 on the butanol  :acetic acid : wa te r  system. This  could 
indicate the presence of a conjuga ted  hydroxy l  group in 
the metaboli te .  T h a t  the L S D  metabol i tes  ac t  as 5 H T  
antagonis ts  precludes the  possibil i ty t h a t  hyd roxy la t i on  
of the 9:10 double bond has occurred to give a lumi-  
alkaloid der iva t ive  which would  be inac t iveL  F r o m  
known biological examples  posit ion 5 and possibly posi- 
t ion 7 of the indole ring are most  l ikely to be hydroxy la ted .  
Fur the r  evidence of the ex t reme polar i ty  of me tabo l i t e  A 
was indicated by its low R 1 va lue  (0-34) on the  basic sys- 
tem used by  FRETER et al.4 (2 :4-1ut id ine : te r t -amyl  alco- 
hol :water) .  On this sys tem 2-oxy L S D  had an R!  of 0.85. 
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Zusammenlassung 
Vortgufige Unte r suchungen  iiber die Verwandlung  yon  

L S D  und Ergomet r in  bei der  I~:atte zeigen, dass yon  
beiden Subs tanzen  zwei H a u p t p r o d u k t e  gewonnen wer-  
den. Beide Metabol i tcn yon L S D  antagonis ieren 5 -HT am 
isolierten Rat tenuteruspr{ ipara t ;  es scheint  sich um hydro-  
xil ierte und konjugier te  Der iva te  des L S D  zu handeln .  
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