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Table IV--Relative specific activity of phosphorus compounds in mouse brain. 

Samples 
AS 

V 

71"7 
65"2 
57"1 
60"6 

175"1 
140"0 

C 

75"7 
74"2 
45"3 
54 "4 
47 "5 
65"8 

LP 

V 

8-4 
11-5 
12-3 
10"6 
19"2 
20.5 

11"9 
10"5 

8"3 
9"8 

10"2 
9"1 

T P  .... 

V C 

10"0 
12"8 
9"9 
9"0 

21"4 
20"7 

13.9 
13"6 
11"9 

9"2 
9'5 

12'4 

DNA 

V C V 

2-2 1.8 17-1 
1.4 2-4 18.6 
2'5 1-9 16"3 
3.2 1-7 14.6 
4"3 2.0 ~ ' 4  
4.4 2.5 38.5 

RNA 

18"9 
15"4 
14"8 
19.4 
12"9 
17.5 

V 

13-4 
14"5 
11"2 
9"7 

28 "4 
25"4 

RS 

C 

14"8 
16"5 
13"9 
9"8 

11"0 
13-7 
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Zusammen]assung 
Die Ver t e i l ung  yon  r a d i o a k t i v e m  P h o s p h o r  im Geh i rn  

v i rus in f i z ie r t e r  weisser  Mituse is t  gepr t i f t  wo rden .  
I m  Z e i t p u n k t  m a x i m a l e r  V i r u s v e r m e h r u n g  n i m m t  die 
A u f n a h m e  des r a d i o a k t i v e n  P h o s p h o r s  in den  P h o s p h o r -  
v e r b i n d u n g e n  der  in f iz ie r ten  Gehi rne  deu t l i ch  zu. 
Viro logische  a n d  b i o c h e m i s c h e A s p e k t e  w u r d e n  d i sku t i e r t .  

x Present address: Department of Medical Chemistry, Gifu 
Medical College, Gifu, Japan. 

D I  S P U T A N D U M  

Poss ib l e  B i o s y n t h e s i s  of D - l y s e r g i c  Acid 
D i e t h y l a m i d e - l i k e  C o m p o u n d s  f r o m  Mescal ine  ~ 

T h e r e  are  s o m e  d a t a  in t h e  l i t e r a tu r e  sugges t ing  t h a t  
t h e  i n t a c t  mesca l ine  molecu le  is n o t  i nvo lved  d i r ec t ly  in 
t he  mode l  psychos i s  e l ic i ted b y  i ts  a d m i n i s t r a t i o n .  

A n y  one  of 500 m g  mesca l ine ,  1 mg  D-lysergic acid  
e t h y l a m i d  (LAE) or  100 ~ D-lysergic acid  d i e t h y l a m i d e  
(LSD) causes  e x p e r i m e n t a l  (model)  p sychos i s  of s imi la r  
i n t e n s i t y  a n d  d u r a t i o n  in h e a l t h y  vo lun tee r s .  This  
dec reas ing  o r d e r  of  dosage  was  r e l a t ed  r e c e n t l y  t o  t h e  
inc reas ing  a f f i n i t y  for  w o o l  p r o t e i n  of  t h e  s a m e  com-  
p o u n d s  (0, 1-I, 2-6 × 10 -~ m~l  p e r  g ran t  wool) indi -  
ca t ing  t h a t  h igh  a c t i v i t y  as well  as h i g h  a f f i n i t y  for  wool  
are c o n c o m i t a n t  c h a r a c t e r i s t i c s  ~. Since mesca l ine 'd i sp lays  
no a f f in i ty  for wool,  t h i s  m i g h t  sugges t  t h a t  t h e  i n t ac t  
molecule  as such  is n o t  t h e  ac t ive  c o m p o u n d .  

SCItUELER 3 as well  as BLOCK, BLOCK a n d  PATZIG ~t, 
emphas i ze  t h a t  t h e  inh ib i t ion  of r a t  b ra in  r e sp i r a t i on  
by  0.12 % mesca l ine  ( subs t ra te ,  glucose) as r e p o r t e d  b y  
QUASTEL and  WHEATLE¥ ~ in t he i r  WARBURG-experi- 

x Saskatchewan Committee on Schizophrenia Research. Sup- 
ported by the Department of National Health and Welfare, Ottawa. 

2 R. FISCHER, Exper. I0, 435 (1954); J. Ment. Sci., 100,623 (1954). 
s F. W. SCHUELER, J. Lab. Clin. Med. 33, 1~97 {1948). 
4 W .  BLOCK, K.  BLOCK, and B. PATZIO, Z. Physiol. Chem. Z90, 

160 (195~). 
5 j .  H. QUASTEL and A. H. WHEATLEV, Biochem. J. 27, 1603 

(1933). 

m e n t s  is b r o u g h t  a b o u t  a f t e r  a 2-3 h (!) c o n t a c t  of the  
b r a i n - h o m o g e n a t e  w i t h  mescal ine .  Such  a t i m e  lag po in t s  
to  t h e  poss ib le  t r a n s f o r m a t i o n  of mesca l ine  to  an  act ive  
c o m p o u n d  1. 

BLOCX et al. ~ h a v e  s h o w n  t h a t  t h e  m e t a b o l i s m  of 
mesca l ine  b y  t h e  w h i t e  mouse  r e sembles  t h a t  b y  man .  
Still ,  t h e  p e a k  of  ha l l uc ina t i ons  in  h u m a n s  u p o n  admin i -  
s t r a t i o n  of  mesca l ine  a n d  t h e  p re sence  of t h e  h ighes t  
a m o u n t s  3 of  r ad ioac t i ve  labe l led  C1*-mescaline in  the  
brain of t h e  wh i t e  mouse  do not coinc ide  in t i m e .  This  
d i sco rdance  m i g h t  sugges t  t h e  poss ib i l i ty  of a t r ans -  
f o r m a t i o n  of t h e  mesca l ine  in to  t h e  ac t ive  c o m p o u n d .  

E n z y m a t i c  i n c o r p o r a t i o n  of .  on ly  20-60 y of C 14- 
label led  mesca l ine  (i.e. a r o u n d  1% of the  a m o u n t  ad- 
min i s t e red)  in to  t he  liver p r o t e i n  4 of t h e  wh i t e  mouse  as 
well  as  t he  p e a k  of t he  p h e n o m e n a  of a mode l  psychos i s  
in h u m a n s  on a d m i n i s t r a t i o n  of mesca l ine  coincide in 
t imeS;  an o b s e r v a t i o n  no t  i n c o n s i s t e n t  w i th  our  hy-  
po thes i s .  

Acco rd ing  to  RIGHTER s , 5 8 %  of t h e  mesca l ine  ad-  
m i n i s t e r e d  to  h u m a n  v o l u n t e e r s  can  be r ecove red  un- 
c h a n g e d  in t h e  u r ine  a f t e r  18 h ;  smal l  a m o u n t s  of tr i-  
m e t h o x y p h e n y l a c e t i c  ac id  were  also found .  This  resu l t  
is n o t  c o n t r a d i c t o r y  to  ou r  h y p o t h e s i s  and  sugges ts  
t h a t  o n l y  p a r t  of t he  mesca l ine  m i g h t  be t r a n s f o r m e d  
in to  an ac t ive  c o m p o u n d .  

2, 3, 4 - t r i m e t h o x y p h e n y l e t h y l a m i n e  (iso-mescaline) an 
i somer  of t he  s y m m e t r i c a l  3, 4, 5 - c o m p o u n d  (mescaline),  
does  n o t  cause  m o d e l  psychos i s  in no rma l  vo lun tee r s  ~ 
a n d  was found  to  d i sp l ay  no a f f in i ty  for  woolS; t hus  it 
b e h a v e d  as an inac t ive  c o m p o u n d  like, for ins tance ,  
mesca l ine  i tself  9. I t  is also r e p o r t e d  1°, t h a t  none  of the  

1 The 0.12% mescaline concentration used in QUASTEL'S experi- 
ments is far above that which might occur in the organism [F. W. 
SCHUELER, J. Lab. Clin. Meal. 33, 1297 (1948) ; W. BLOCK, K. BLOCX, 
and B. PATZlG, Z. Physiol. Chem. 290, 160 (1952)], and it can be 
argued that smaller amounts would need either an even longer time 
lag or would not cause an inhibition at all. 

2 W .  BLOCK, K.  BLOCK, and B. PATZIG, Z. Physiol. Chem. 290, 
230 (1952). 

a :l'hese "highest amounts" are, however, relatively very small 
quantities. 

4 If the mescaline-protein complex itself might cause the model 
psychosis as postulated by B. PATzIO, Naturwissenschaften g0, 13 
(1953), an immunity towards mescaline, or at least an anaphylactic 
shock might be expected to occur after readministration of the drug. 
According to our own observations, this is not the case. 

5 B. PATZm, Naturwissenschaften 40, 1;3 (1953). 
6 D. RICHTER, Biochem. J. 32, 1763 (1938). 
7 K. H. SLOTTA and J. MUELLER, Z. Physiol. Chem. 238, 14 

(1936}. 
a R. FISCHER, to be published. 
9 R. FISCHER, Exper. 10, 435 (1954); J. Ment. Sci. 100, 623 (1954). 

10 L. RETI and J. A. CASTRILLON, J. Amer. Chem. Soc. 73, 1767 
(1951). - L. RETI, ~-Phenethylamines; see R. H. F. MANSKE and H. L, 
HOLMES "The Alkaloids", Vol. 3, Chapter 22 {Academic Press. Inc. 
Publ., New York, 1953). 
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N-substi tuted derivatives of mescaline cause model 
psychosis. 

There is a similari ty between the psychopathological 
phenomena caused by 500 mg mescaline and by 100 7 
LSD 1, and 300 mg of mescaline or 90 7 or more of 
LSD cause an apparent ly  similar alteration of the liver 
function in humans as measured by the glucuronic acid 
test  2. 

Inhibit ion of an LSD-produced model psychosis may  
be brought  about  by previous administrat ion of certain 
compounds of the phenothiazine series, e.g. methylene 
blue, f l-diethylaminoethyl-N-phenothiazine ("Diparcol",  
Poulenc Ltd.) etc., displaying some apparent ly  es- 
sential features of the LSD moleculea (see dot ted lines). 

LSD4 has uterotonic properties;  mescaline does not 
exhibi t  uterotonic action when added to the exsected 
organ but only when administered in situ 5. Thus, trans- 
formation of the mescaline molecule in situ is suggested 
to be a prerequisite for its act ivi ty.  

The foregoing suggest tha t  mescaline is t ransformed 
in vivo to a compound resembling LSD in its main struc- 
tural  features and also having an affinity for wool, and 
tha t  the observed physiopathological  and psychopatho- 
logical properties of mescaline are due to this LSD-l ike 
compound. Whether  the biosynthesis is brought  about  
by small amounts  of part ial ly demethyla ted  mescaline 
with a tyramine-l ike compound, or whether  it results, 
e.g. through condensation of very small amounts  of 
mescaline with nor-adrenalin (or 5-hydroxytryptamine  ~) 
both recently identified in the brain ~, is still in the 
realm of speculation. 

BLOCK 8 has shown tha t  tyramine is the most powerful 
act ivator  of the enzymatic  incorporation of CX4-mesca - 
line in the mouse l iver without  affecting mescaline oxyd- 
ase. This evidence suggests tha t  the formation of small 
amounts  of a compound derived from mescaline and 
similar in structm:e to  LSD might  occur in the liver and 
could be connected with the "e t io logy"  of the model 
psychosis elicited in humans after the administrat ion 
of mescaline. 
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Zusammen/assung 
Die Hypothese  einer Biosynthese yon D-Lysergsliure- 

di~ithylamid~ihnlichen Substanzen aus Meskalin in der 
Leber und im Gehirn wird postuliert. 

P R O  L A B O R A T O R I O  

A Scann ing  and C o m p u t i n g  M i c r o p h o t o m e t e r  
for Cell Analyses  

The development  of complicated technical tools in 
cytology automat ical ly  produces new technical problems. 
One of the main problems in quant i ta t ive  cytology is the 
t ime it takes to obtain data  from many measurements  
on each cell, and then to repeat  them on many cells in 
order to get statist ically significant results. Eve ry  
problem on differentiation, cell growth or function in- 
volves this difficulty,when the sample is a section through 
a number  of cells. There is little point t rying to draw 
conclusions from observations on a few cells in such 
studies. The scanning and computing microphotometer  
described in this paper can be used for quan t i t a t ive  
studies of cell sections, and is applicable for the various 
wave-length ranges now used in cytology. Our aim was 
to obtain information on transmission values integrated 
over the cytological preparation point by point with a 
sufficient resolution and within a short t ime. For  the 
construction we have used the information theory  in its 
most e lementary form, applying a technique commonly  
used within this field: the pulse technique. 

The principle is to convert  light intensi ty to t ime.  The 
apparatus  is thus a type of information machine with a 
receptor, a microscope system and a scinti l lat ion tube 
with a scanning system, a comput ing unit,  a memory  
unit, and a printing unit - the effector. 12,000 measure- 
ments are made on the sample under examinat ion  and 
the results are computed and recorded in numbers  with 
retained spatial localization. The computa t ion  of the 
12,000 values takes four minutes. The area of the sample 

'covered by a single measurement  is usually 3 /~2. An 
ult imate resolution of about  1 /~ is possible, and the 
permissible error of the apparatus  has been set to 1%. 

Let us consider the general construct ion (Fig. 1). The 
unit  at A contains the microscope system and the scan- 
ning mechanism. B is the comput ing unit with its con- 
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