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P o t e n t i a t i o n  of  H i s t a m i n e  a n d  I n h i b i t i o n  of  
D i a m i n e  O x i d a s e  b y  M e s c a l i n e  

Mescaline (see Figure  1A), a d rug  t h a t  can induce  ca ta-  
ton ia  x, has  a s imilar  chemica l  s t ruc tu re  to  t he  amine  3, 4- 
d i m e t h o x y p h e n y l e t h y l a m i n e  (Figure 1B) recen t ly  iso- 
la ted  f rom the  ur ine of schizophrenic  p a t i e n t s  ~,~. On the  
o the r  hand ,  bu lbocapn ine  (Figure 1C) is also a ca t a ton ic  
d rug  and  has  a 4 - m e t h o x y p h e n y l e t h y l a m i n e  moie ty  4. 
Fu r the rmore ,  i t  has  been  d e m o n s t r a t e d  t h a t  bu lbocapn ine  
is able to  p o t e n t i a t e  h i s t amine  responses  in biological  
p repara t ions ,  p r o b a b l y  because  of its inh ib i to ry  ac t ion  on 
d iamine  oxidase  s. ~ 

We there fore  dec ided  to inves t iga te  w h e t h e r  mescal ine  
would  be able to  enhance  h i s t amine  responses  on  two 
pharmacolog ica l  p repa ra t ions .  R a t s  were anaes the t i zed  
wi th  e thy lu re thane ,  1.5 g/kg i.p. and  the  ca ro t idean  blood 
pressure  was recorded  on a smoked  d r u m  wi th  a Condon ' s  
me rcu ry  m a n o m e t e r  7. Drugs  were  in jec ted  t h rough  the  
iliac ex te rna l  vein. As seen in Figure  2, mescal ine  s t rongly  
p o t e n t i a t e d  the  h y p o t e n s i v e  response  of h i s t amine .  In  a 
series of 5 animals ,  we ob ta ined  an average  p o t e n t i a t i o n  
of 104% ( s t anda rd  dev ia t ion  :~ 61) of the  h i s t amine  
hypo tens ion  following the  in jec t ion  of 24 mg/kg  of mescal-  
ine b y  in t r avenous  route .  

H i s t a m i n e  spasmogenic  ac t iv i ty  on the  guinea-pig  i leum 
was also e n h a n c e d  by  mescal ine ;  in five e x p e r i m e n t s  the  
add i t ion  of 10 to  20 t~g of the  alkaloid in to  a 10-ml c h a m -  
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Fig. 1. The chemical structure of mescaline (A), 3,4-dimethoxy- 
phenylethylamine (B) and bulbocapnine (C). The drugs have a 4- 

methoxyphenylethylamine moiety which is shown in solid lines. 
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Fig. 2. Hypotensive effect of histamine on rat blood pressure before 
and after injection of mescaline. 240 g female rat, anaesthetized with 
1.5 g/kg of ethyluretanc i.p. Bottom numbers refer to~ug of histamine 
injected into the external iliae vein. At M, 1'2 mg/kg of mescaline 

were injected by the same route. 

ber  con ta in ing  the  gut,  p rovoked  an e n h a n c e m e n t  of 30 
to  50% of the  h i s t amine  responses.  

The  inh ib i to ry  effect  of mescal ine  on the  h i s taminoty t ie  
power  of d iamine  oxidase  is seen in F igure  3. A b o u t  96% 
of h i s t amine  was  des t royed  a f t e r  4 h of incuba t ion  wi th  
d i amine  oxidase,  whereas  a 90% p ro tec t ion  of h i s t amine  
was  observed  w h e n  mescal ine  was  added  to  t h e  incubat ion  
tube  a t  a f inal  co n cen t r a t i o n  of  1 - 10-SM, 3 h pr ior  to 
t h e  add i t ion  of h i s tamine .  

The fac t  t h a t  mescal ine  and  bu lbocapnine ,  b o t h  cata-  
tonic  agents ,  have  a c o m m o n  4 - m e t h o x y p h e n y t e t h y l -  
amine  mo i e t y  which  is also p resen t  in the  3, 4 -d imethoxy-  
p h e n y l e t h y l a m i n e  isolated f rom the  ur ine of schizophrenic  
pa t i en t s ,  ce r ta in ly  deserves  a t t en t ion .  B o t h  alkaloids are 
inh ib i tors  of h is taminolys is ,  and  3 ,4 -d ime thoxypheny l -  
e t h y l a m i n e  has  been  descr ibed as a ca t a ton ic  agen t  ~. I t  is 
also r e l evan t  t h a t  schizophrenic  p a t i en t s  have  no t  only  a 
h igher  p lasmat ic  level of h i s t amine  s,~ b u t  also a relat ive 
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Fig. 3. The inhibitory activity of mescaline on diamine oxidase. 1 mg 
of hog kidney diamine oxidase (Nutritional Biochemical Corporation) 
and mescaline at a final concentration of I " 10-aM was preincu- 
bated for 3 h at 37°C with the pH adjusted to 7.0 with Sorensen's 
phosphate buffer. 30, 60, 120, 18O, and 240 min after the addition 
of 3/*g of histamine (final volume in test tube = 10.0 ml), aliquots 
were taken and assayed for residual histamine activity on a guinea- 
pig ileum. Each point of the control curve represents the mean of 
l0 experiments, and the curve with mescaline was obtained from 4 

experiments. 
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insensitivity to histamine I°,n. Histamine exists in the 
brain in a typical subcellular distribution ~¢,t3. 

Therefore, the possibility should be considered that 
experimental catatonia induced with pharmacological 
agents possessing the 4-methoxyphenylethylamine moi- 
ety, and the catatonic state often observed in human 
schizophrenics, could be at  least in part  related to a dis- 
turbance oI histamine catabolism in the brain. 

Struktur des Meskatins in Zusammenhang s tehen  
k6nnten. 

E, A, CARLIm, M. SANTOS, 
and M. R. P. SAMPA[O 

Secf~o de Fisiologia A nimal, lnstituto Biol6gico, S~o Paulo 
(Brazil), July 29, 196& 

Zusammen/assung. Anhand zweier Versuchsanord- 
nungen wird gezeigt, dass Meskalin Histaminwirkungen 
verst~rken kann. Ausserdem vermag es die Histamin zer- 
st6rende Wirkung der Diaminooxydase zu hemmen (in 
10-S-molarer Konzentration). 

Es wird die M6glichkeit diskutiert, dass diese 
Eigenschaffen mit  der 4-Methoxyphenyl-ithylamin- 
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T e s t i c u l a r  D e g e n e r a t i o n  a f t e r  l - T y r o s t n e  
F e e d i n g  i n  R a t s ,  R o l e  o f  A s c o r b i c  A c i d  

Toxicity due to high level of tyrosine feeding in rats 
has been observed by many investigators 1,z. HUEPER and 
MARTIN 3 have noted epithelial atrophy and formation of 
giant spermatid cells in testes during tyrosine toxicosis. 
Spermatogenic arrest has been observed in ascorbic acid 
deficient animals 4. G~osH and Gu~:~ 5 have recently re- 
ported inhibition of ascorbic acid biosynthesis in rats fed 
a high dose of tyrosine. Administration of vitamin C has 
been found to correct the defective metabolism of tyrosine 
in infants fed a high protein diet 6. In the present investi- 
gation, the role of ascorbic acid on the testicular degenera- 
tion in rats maintained on a high dietary intake of l- 
tyrosine is presented. 

Sixteen heal thy male rats weighing 65 to 70 g were 
selected for the experiment.  They were offered a standard 
laboratory diet for a few days prior to experimentation. 
All the rats then received a diet containing 5% each of 
/-tyrosine and sucrose along with their basal diet for 5 
weeks. The animals were then divided into two groups of 
equal number. Eight  in the experimental and the remain- 

ing rats in the control group. The experimental group of 
tyrosine4ed animals were treated with  ascorbic acid b y  
the intramuscular route at a dose level of 1 g/kg body 
weight per animal per day for one week, and the control 
group received tyrosine only as in the preceding weeks. All 
the animals were sacrificed by  cerebral concuss ion after  
six weeks of treatment.  T e s t e s  of the  animals  were care-  
ful ly removed and fixed in ca~noy. Paraffin sect ions  were 
stained with hematoxy l in  and eosin for his to logical  s tudy .  

Histologically, a marked atrophy of the  tes tes  has  been 
observed in the rats fed a high dose  of  tyrosine.  Th e  
lamina propria (Tunica albuginia) of the  tes tes  w a s  found 

Fig. 2. Testis from l-tyrosine-fed rat treated with aseorblc acid. 
Normal spermatogenesis can be noted. Compare with Figure I ( x 96). 

Fig. 1. Testis from l-tyrosine-fed rat, showing complete inhibition 
of spermatogenesis { x 96). 
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