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coid level  in  r a t s  of series B. Therefore  the  fasc icula ta  of 
t he i r  ad rena l s  m i g h t  r e spond  to s t ress  in a less in tens ive  
way  t h a n  those  of series A, where,  on  the  con t ra ry ,  a 
lower in i t i a l  g lucocor t ico id  level could be supposed.  The  
l ipid dep l e t i on  of g lomeru losa  t ook  place only  in the  case 
of i n t e n s i v e  s t ress  r eac t i on  of fasciculata .  Deducing  f rom 
SELYE'S e c o n c e p t i o n  of rec iprocal  func t ion  of gluco- and  
minera locor t ico ids ,  we m a y  suppose  t he  reac t ion  of glo- 
meru losa  in series A to  c o m p e n s a t e  t he  overshoo t ing  stress  
r eac t ion  of t he  fascicula ta .  The  s t imulus  to  the  minera lo-  
cor t icoid  secre t ion  p r o b a b l y  came  f rom the  t issue changes,  
especial ly  f rom the  changes  in t he i r  phys ica l  chemical  
s ta te ,  caused  b y  glucocort icoids .  Our  view is suppor t ed  
b y  a n  o b s e r v a t i o n  of a m a r k e d  swell ing of spleen lymphoid  
t i ssue  a f t e r  t h e  h y d r o c o r t i s o n e  in jec t ion  in adrenalec to-  
mized  r a t s  7, wh ich  was far  more  developed t h a n  the  
l y m p h o i d  t i ssue  swell ing in series B. This  would be ex- 
pec ted  because  t he  supposed  abo l i sh ing  ac t ion  of minera lo-  
cor t icoids  d id  no t  en t i r e ly  t ake  place in adrena lec tomized  
ones. 

T h e  fac to rs  d e t e r m i n i n g  t he  n e u r o h u m o r a l  s t a t e  of b o t h  
series of r a t s  could  no t  be  def ined more  precisely. We  con- 
s ider  t h e  in f luence  of t he  d iu rna l  cycle itself to  be a lmos t  
improbab le .  Beside  it, b o t h  the  season and  the  t empera -  
t u r e  of t he  s u r r o u n d i n g s  m u s t  exercise some influence.  
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Fig. l.--Longitudinal sections through femora of 6-day chick em- 
bryos, cultivated for 8 days : A - on horse serum-ascitie fluid medium 
and B - on a similar medium with cortisone added. H.-E. x 900, 

0 = osteoblasts; b = bone material. 
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Zusammenlassung 
Zwei Ser ien R a t t e n  w u r d e n  d u r c h  F o r m a l i n i n j e k t i o n  

be las te t .  Die Zona  g lomeru losa  de r  Nebenn ie ren r inde  re- 
ag ie r te  d u r c h  L i p o i d a u s s c h e i d u n g  n u r  in j ener  Serie, die 
d u r c h  h o h e  L y m p h o z y t e n z a h l  des Blutes ,  hohen  Lipoid-  
geha l t  de r  Fasc icu la ta ,  k l e ine re  Aktivi t~t t  der  L y m p h k n 6 t -  
chen  de r  Milz u n d  auf fa l l end  in tens ive  S t ress reak t ion  der  
F a s c i c u l a t a  c h a r a k t e r i s i e r t  war.  Bei R a t t e n ,  deren  Glome- 
ru losa  ihre  Lipoide  ausgesch ieden  h a t t e ,  t r a t  weder  
Schwe l lung  n o c h  D e s i n t e g r a t i o n  des l y m p h a t i s c h e n  Ge- 
webes  de r  Milz auf.  

s H. SELYE and G. HEUSER, A n n u a l  report on stress 1955-1956 
(New York 1956). 

7 M. HILL, unpublished observation. 

T h e  Act ion  of Cort i sone  on the 
E m b r y o n i c  Cart i lage  and M u s c l e  in ~,itro 

Cor t i sone  exe r t s  a n  i n h i b i t o r y  ac t ion  on  the  g rowth  of 
r a t s  I a n d  p roduces  m a r k e d  abnorma l i t i e s  in the  newly 
fo rmed  ca r t i l age  a n d  bone  ~. These  effects of the  h o r m o n e  
could be  der ived  f rom its k n o w n  suppress ing  ac t ion  on  
the  d e v e l o p m e n t  of all  t he  e l emen t s  of m a m m a l i a n  con-  
nec t ive  t i ssues  3. I n h i b i t i o n  of g r o w t h  b y  cor t isone has  
also been  s h o w n  in t he  chick  e m b r y o  4 and  its an t i -  

I B. B. WELLS and E. KENDALL, Proc. Staff Meet. Mayo Clin. 15, 
324 (1940). 

2 R. H. FOLLIS, jr., Proc. Soc. exp. Biol. Med. 76, 722 (1951). 
3 CH. RAGAN, Connective tissues (First Conference, J. MACY, jr. 

1950). 
4 D. A. KARNOFSKY, L.P. RIDGEWAY, and P. A. PATTERSON, En- 

docrinology 48, 596 (1951). - G. L. SAMES and J. H. LEATHEI, Proc. 
Soc. exp. Biol. Med. 78, 231 (1951). - H. SOBEL, Proc. Soc. exp. Biol. 
Med. 97, 495 (1958). 

i n f l a m m a t o r y  effect on  chor io -a l l an to ic  g ra f t s  s, T h e  
ques t ion  has,  therefore,  been  raised w h e t h e r  such  effects  
could be  a t t r i b u t e d  to a d i rec t  ac t ion  of t h e  h o r m o n e  on  
bone g rowth  or else are i n t e r m e d i a t e  t h r o u g h  some o t h e r  
endocr ines  or the  general  me tabo l i sm.  

In  the  exper imen t s  r epo r t ed  here,  t h e  effect  of cor t i -  
sone on femora  from 6-day  ch ick  e m b r y o s  c u l t i v a t e d  b y  
the  l iquid medium-cel lulose  m e m b r a n e  p rocedure  on  a 
heterologous  m e d i u m  s were s tudied .  

Cortisone* in the  a m o u n t  of 0.02 m g / m l  was a d d e d  to  t h e  
l iquid cul ture  medium.  T h u s  the  ac t ion  of t h e  h o r m o n e  
was d i rec t  upon  the  ca r t i l ageneous  r u d i m e n t  of t h e  femur ,  
prec luding  in t e r j acen t  factors.  In  t o t a l  32 cu l tu re s  were 
grown, 16 on  media  con ta in ing  cor t i sone  t h r o u g h o u t  t h e  
whole per iod of e x p e r i m e n t a t i o n  a n d  16 w i t h o u t  t h e  
hormone ,  as controls .  B o t h  femora  of one  e m b r y o  were  
cu l t iva ted  in the  d i f fe rent  media ,  t h u s  possible  ind iv i -  
dua l  differences were excluded.  

Results. The  effects of cor t i sone  were m a n i f e s t e d  in t h e  
r e t a r d a t i o n  of g rowth  of the  whole  r u d i m e n t ,  a n d  in t h e  
bend ing  of the  exp l an t s  which  occur red  more  of ten  in t h e  
t r ea t ed  cul tures  t h a n  in t h e  controls .  His to log ica l ly  t h e  
u n t r e a t e d  exp l an t s  showed  t h e  typ ica l  d e v e l o p m e n t a l  
changes  of the  embryon ic  car t i l age  in vitro m o s t  exac t -  
ingly descr ibed by  Fel lL Af ter  the  8 th  d a y  of c u l t i v a t i o n  
the  d iaphysea l  car t i lage  showed  a m a r k e d  h y p e r t r o p h y  
(Fig. 1 A), cha rac te r i s t i c  of the  s tage  p reced ing  t h e  pene-  
t r a t i o n  of the  car t i lage  b y  the  connec t ive  t i ssue  of t h e  
pe r ios t eum in vivo. The  cells were swollen in to  vesicles  
an d  the  in te r s t i t i a l  s u b s t a n c e  be tween  t h e m  b e c a m e  t h i n  
a n d  calcified. On t h e  surface of the  d iaphys i s  a c o n t i n u o u s  
layer  of cells appea red  sugges t ing  a row of o s t eob la s t s  
associa ted wi th  the  f o r m a t i o n  of osseous t issue (Fig. 1 A, 
o). A t h i n  b u t  d i s t inc t  b a n d  of bone  ma te r i a l  was fo rmed  
a r o u n d  t h e  d iaphys i s  (Fig. 1 A, b). 

5 H. SOBEL, Bull. Res. Counc. Israel 4, 249 (1954). 
H. SOnEL and H. LEURER, Exper. 14, 213 (1958). 

7 H. B. FELL and R.G. CANTI, Proe. Roy. Soe. [B] 116,316(1934). 
* Cortisone-acetate in dry powder form was kindly supplied by 

CIBA AG., Basel. 
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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 .  The  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 h e  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  co n 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 .  T h e  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 o n  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  o b s e rv e  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  o b s e rv a t i o n ,  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 h e  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 h e  a d m i n i s t r a t i o n  of Ben ac t y z i n e .  I n  two ins tances  
we i n v e s t i g a t e d  t h e  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). 


