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Fig. 2 

I n  t he  cor t i sone  t r e a t e d  e x p l a n t s  t h e  d i a p h y s e a l  ca r t i -  
lage is no t  sugges t ive  of u n d e r g o i n g  t he  h y p e r t r o p h i c  
changes ,  cha rac t e r i s t i c  of t he  p reos teogene t i c  processes.  
T h e  cells a p p e a r  sma l l  a n d  n o n v e s i c u l a r ;  t h e  i n t e r s t i t i a l  
m a t r i x  is a b u n d a n t ,  h o m o g e n e o u s  a n d  pa le  s t a in ing .  I n  
a c c o r d a n c e  no  os t eob la s t s  a n d  no  b o n e  m a t e r i a l  were  
found  in t he  d i aphys i s  u p  to  t h e  e ig th  d a y  of c u l t i v a t i o n  
(Fig. 1B).  

Qu i t e  a n  u n e x p e c t e d  r e su l t  was  o b t a i n e d  in t he  ex- 
p e r i m e n t s  in  r e g a r d  to  musc le  d e v e l o p m e n t .  M y o b l a s t s  
deve lop  in t i s sue  cu l tu re s  o u t  of t h e  m e s e n c h y m e  w h i c h  
accompan ie s  s o m e t i m e s  t he  e x p l a n t e d  ca r t i l ag ineous  or  
p roca r t i l ag ineous  an lage  s. I n  our  e x p e r i m e n t s  in some 
cul tures ,  cor t i sone  t r e a t e d  as well  as controls ,  a c e r t a i n  
a m o u n t  of u n d i f f e r e n t i a t e d  m e s e n c h y m a l  t i ssue  was  ex- 
p l a n t e d  a longs ide  w i t h  t h e  ca r t i l ag ineous  r u d i m e n t s .  Af t e r  
2 to  4 d a y s  in vitro m o n o n u c l e a r  a n d  p o l y n u c l e a r  myo-  
b las t s  a p p e a r e d  in t he  cu l tures .  T he  m y o b l a s t s  fo rmed  
in s epa ra t e  foci a long  t h e  ca r t i l age  b u t  m o s t  f r e q u e n t l y  
t h e y  were loca ted  a r o u n d  t he  d iaphys is .  T h e y  a p p e a r e d  
f i rs t  as cy l indr ica l  s t r u c t u r e s  b u t  soon t h e y  s t r e t c h e d  a n d  
b e c a m e  sp ind le - shaped .  T h e  f o r m a t i o n  of t h e  poty-  
n u c l e a t e d  m y o b l a s t s  seems to  proceed  m o s t  o f t en  t h r o u g h  
m u l t i p l i c a t i o n  of t he  nuclei  no t  a c c o m p a n i e d  b y  d iv i s ion  
of p r o t o p l a s m  as ev idenced  b y  m y o b l a s t s  in  wh ich  
severa l  nucle i  are c o n c e n t r a t e d  in t he  mid - sec t ion  of t h e  
sp ind l e - shaped  cell. On t h e  o t h e r  h a n d  in some places  
fusion of severa l  cells occur red  i n d i c a t e d  b y  t he  s c a t t e r e d  
pos i t ion  of t he  nuclei  in t he  m y o b l a s t .  

No di f ferences  could  be  a sce r t a ined  a f t e r  t he  f i rs t  days  
of c u l t i v a t i o n  b e t w e e n  t he  cor t i sone  t r e a t e d  a n d  con t ro l  
cu l tu re s  in  r ega rd  to  t he  h i s togenes i s  of t he  musc le  cells. 
B u t  a f t e r  t he  8 h d a y  in t h e  cor t i sone  c o n t a i n i n g  cu l t u r e s  
a d i s t i n c t  cross s t r i a t ion ,  cha r ac t e r i s t i c  of ske le ta l  musc le  
t issues,  a p p e a r e d  in some well  deve loped  m y o b l a s t s  
(Fig. 2). H igh  power  e x a m i n a t i o n  revea led  t h a t  t he  s t r ia-  
t i on  was a l r e ady  doub le  t h a t  is to  say  cons is ted  of t he  
p recurso r s  of t h e  'A '  as  well  as  'Z '  disks.  Such  s t r i a t i o n  
was  n o t  found  in t h e  con t ro l s  of s imi la r  age. 

Comment. Our  f indings  c o r r o b o r a t e  t h e  resu l t s  ob-  
t a i n e d  b y  BUNO & GOYENA 9 on  p l a s m a  clot  cu l tu re s  as 
f a r  as t he  r e t a r d a t i o n  of g r o w t h  is concerned .  I n  t h e  
p r e s e n t  expe r imen t s ,  however ,  d i f fe ren t  h is to logica l  

s A. MosCONA and H. Mosco~A, Bull. Res. Counc. Israel 3, 197 
(1953). 

a W. BUNO and H. GOYENA, Proc. Soc. exp. Biol. Med. 89, 622 
(1955). 

changes  were obse rved ,  in  t he  deve lop ing  car t i l age  of the 
cor t i sone  t r e a t e d  a n d  t h e  con t ro l  cu l tures .  T h e  typical  
h y p e r t r o p h y  of t h e  car t i lage ,  p r eced ing  t h e  ossification 
processes,  occur red  in t h e  con t ro l  cu l t u r e s  b u t  was 
r e t a r d e d  or  i n t e r f e red  w i t h  in t h e  cor t i sone  t r e a t e d  ex- 
p lan t s .  C o n s e q u e n t l y  d i f f e r en t i a t i on  of o s t eob la s t s  and 
depos i t ion  of bone  m a t e r i a l  was  a r res ted .  The  resu l t s  ob- 
t a i n e d  p o i n t  t o w a r d s  a di rect ,  g r o w t h  r e t a r d i n g ,  act ion 
of co r t i sone  on  deve lop ing  ca r t i l age  a n d  bone .  O n  the 
o t h e r  h a n d  t h e  h o r m o n e  seems  to  e x e r t  a p romot ing  
effect  on  t h e  h i s t o t y p i c a l  d i f f e r en t i a t i on  of m u s c u l a r  tis- 
sue, s ince cross s t r i a t i o n  of t h e  myof ibr i l s  a p p e a r e d  in the 
cor t i sone  t r e a t e d  cul tures .  Th i s  effect  of t h e  h o r m o n e  on 
e m b r y o n i c  m y o b l a s t s  could  be  o n l y  p a r t i a l l y  compared  
to  i t s  k n o w n  ac t ion  on  d i f f e r en t i a t ed  musc les  l°. 

We wish to thank Mrs. J. KIDRON for some excellent slides and 
Mr. E. KRiss for microphotograhy. 

H.  SOBEL a n d  O. FREUND 

Department of Zoology, Hebrew University, Jerusalem 
(Israel), June 72, 1958. 

Zusammen[assung 

Cor t i son  ve rz6ge r t  das  W a c h s t u m  v o n  e m b r y o n a l e n  
F e m u r - A n l a g e n  u n d  h e m m t  die h y p e r t r o p h i s e h e  En t -  
w ick lung  des Knorpe l s  in vitro, f6 rde r t  abe r  die Diffe- 
r e n z i e r u n g  de r  ges t re i f t en  Myob la s t en .  

l0 H. SELYE, Textbook o/Endocrinology (Montreal 1948). 

P s y c h o t o g e n i c  and Hal luc inogen ic  Propert i e s  
of Large  D o s e s  of Benac tyz ine  

S e c o n d a r y  effects  a f t e r  t h e  a d m i n i s t r a t i o n  of Benac ty -  
zinc h a v e  been  k n o w n  in p s y c h i a t r y  for  some t i m e  t. Bu t  
n o t  e v e n  a f t e r  large  doses, were psychoses  w i t h  ha l luc ina-  
t ions  a n d  i m p a i r e d  consc iousness  n o t e d  3. 

One  of us  h a d  t h e  o p p o r t u n i t y  to  obse rve  a n  acc iden ta l  
i n t o x i c a t i o n  w i t h  ca. 1400 m g  B e n a c t y z i n e ,  t a k i n g  the  
course  of a n  a m e n t a l  de l i r i an t  psychos i s  w i t h  v i sua l  hal lu-  
c ina t ions  3 

As a r e su l t  of t h i s  obse rva t i on ,  we t r i ed  to  evoke  an  
e x p e r i m e n t a l  psychos is  b y  m e a n s  of large doses  of Benac-  
tyzine ,  50-200 mg, in  e igh t  vo lun tee r s .  

I n  all  ins tances ,  we i n v e s t i g a t e d  t h e  possible  effect  of 
B e n a c t y z i n e  on  t he  s e ro ton in  m e t a b o l i s m  b y  e s t ima t ing  
t h e  5 - h y d r o x y i n d o l y l  ace t ic  acid (5 -HIAA)  exc re t i on  in 
t h e  u r ine  us ing  t h e  ~method desc r ibed  b y  UDENFRIEND 
et al. 4 in spec imens  of u r ine  col lected 24 h before  a n d  24 h 
a f t e r  t he  a d m i n i s t r a t i o n  of Benac tyz ine .  I n  two ins tances  
we i n v e s t i g a t e d  t he  17-ke tos te ro id  exc re t ion  us ing  a modi-  
f i ca t ion  of HENRY a n d  THI~RENET'S m e t h o d  5. 

Results.--Seven s u b j e c t s  deve loped  a psychos i s  las t ing 
4--12 h. I n  t h e  fo re f ron t  t h e r e  were  v i sua l  ha l luc ina t ions ,  
i l lusions,  d i s t u r b a n c e s  of spa t i a l  vis ion,  i m p a i r e d  con- 

1 E. B. DAVIES, Brit. med. J. I, 480 (1956). 
2 E. JACOBSEN, Dan. reed. Bull. 2, 159 (1955). 

M. VOJTI~C~OVSK3 ~, in print in Acta psych, neurol, scand. 
4 S. UDENFRIEND, E. TITUS, and H. W~ISSBACH, J. biol. Chem. 

Z16, 499 (1955). 
5 R. HENRY and M. THI~RENET, Bull. Soc. Chim. biol. 33, 1617 

(1951). 
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sciousness, abnorma l  behaviour  wi th  catatonic features, 
and floccilation. As far as somatic  symptoms  are con- 
cerned, hypodynamia ,  a taxia ,  apraxia,  dysarthria,  and 
mydrias is  were in the  forefront.  
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Changes in the  5 -HIAA excret ion of one subject  are 
shown in F igure  1. The  changes found in the other  experi- 
menta l  persons were of similar  na ture  as far as the H I A A  
excret ion and its re lat ion to psychot ic  changes is concern- 
ed. Changes in the  17-ketosteroid excret ion are shown in 
Figure  2. 
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Discussion.-- Doses of 50 mg and 200 mg Benacty-  
zine caused in all instances  a symptoma t i c  psychosis of 
the  exogenous  t y p e  as described by  BONHOEFER, with 
hal lucinat ions,  illusions, impaired consciousness, and ca- 
ta tonic  features  in the  behaviour .  Motor  changes were of 
a s imilar  t ype  as described in o ther  publications after 
smaller  doses of the  drug.  

According to the  con tempora ry  theory  on psychoses s, 
the  observed psychotogenic  effect of Benactyzine may  be 
explained by  its interference wi th  the  synapt ic  transmis- 
sion due  to i ts  cholinergic act ion as well as its interference 
with serotonin metabol ism.  Evidence  of an impaired sero- 
tonin metabo l i sm is provided  by the  lowered 5-HIAA ex- 
cret ion in the  ur ine and the  marked  agreement  of these 
changes wi th  the  psychot ic  symptoms.  So far it remains 
hypo the t i ca l  whe ther  the  decarboxyla t ion  of 5-hydroxy- 
t r y p t o p h a n  is impai red  or  whether  the  oxidat ive  deamina-  

tion of serotonin is blocked. These considerations require 
further experimental evidence. The total excretion of 
5-HIAA in 24 h was, however, not substantially affected. 
Factors of diuresis do not play any role under our condi- 
tions. Our results do not agree with those observed by 
BERGER et al. in animals 7. 

The decrease of 17-ketosteroids in the two cases investi- 
gated also runs parallel with the maximum of psychotic 
changes. It can probably be explained by the potent anti- 
cholinergic action of Benactyzine. The subsequently in- 
creased excretion of 17-ketosteroids is probably due to 
stress, commonly found also in other experimental psy- 
choses s. 

M. VOJ T~-CHOVSKY, 
and V. ViTEK, K. RY~hN~ZK, H. BULTASOV)[ 

Institute/or Human Nutrition Prague (Laboratory /or 
Higher Nervous Activity) and Department/Or Experimental 
Therapy o/ the Chair o/ Internal Medicir~, Institute o/Post- 
graduate Medical Training, Prague, June 5, 1958. 

Znsammen/assung 

Benactyzin in Dosen 50-200 mg  10ate bei 7 Versuchs- 
personen experimentel le  Psychose mi t  gleichzeitiger Her-  
absetzung von 5-Hydroxyindolylessigs~ure im H a m  aus. 
Die psychotogene Wirkung wird mi t  dem Eingriff  in 
den Serotonin- und Acetylchol inmetabol ismus erkl~trt. 

F. N. BER6SR, G. L. CAMPBt~LL, C. D. HZl~DL~V, B.J. Luv- 
win, and T. E. LVNES, Ann. N. Y. Acad. Sci. 86, 686 (1957). 

s H. HOAGLAND, Ann. N. Y. Acad. Sci. aS, 445 (1957). 

PRO LABORATORIO 

A c c e l e r a t i o n  o f  D r y i n g  o f  B i o l o g i c a l  M a t e r i a l  

f r o m  the  F r o z e n  S t a t e  b y  t h e  U s e  o f  H i g h  

F r e q u e n c y  D i e l e c t r i c  H e a t i n g  

In vacuum drying from the frozen state, of either histo- 
logical specimens or large volumes of biological materials 
such as plasma proteins, it is necessary to supply the ther- 
mal energy needed for the sublimation of ice, Otherwise, 
the continued removal of heat (more than 600 calories/g 
of water) lowers the temperature of the material to a point 
where the vapor pressure of the ice is so low that drying 
proceeds at an extremely slow rate, possibly lengthening 
the drying time from a few hours to over a day. Systems 
of supplying energy that are dependent on the conduction 
of heat through the material or on the contact of electro- 
des have the disadvantage of possible ~ local overheating 
and rapid drying near the origin of the energy, creating a 
layer of dried material that acts as an insulating barrier 
which prevents the further penetration of energy. Some 
of these problems can be overcome by supplying the nec- 
essary energy in the form of infra-red radiation i which 
will penetrate the walls of the container without heating 
them unduly and yet heat the sample, but energy sup- 
plied in this way may still heat the already dried material 
sufficiently to damage it. In theory, an ideal method of 
supplying energy would be the use of ultra high fre- 

6 M. RtNKEL and H. C. SOLOMON, J. olin. exp. Psychopathol. 18, 1 W. H. ZAMZOW and W. R. MARSHALL, JR., Chem. Eng. Progr. 
313 (1957). 48, ~l (|95~). 


