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No poten t ia t ion  of m e t h a m p h e t a m i n e  induced s t imula t ion  
in the  condit ioned avoidance tes t  is observed a t  20 mg/kg  
p.o. This  tes t  is used to  de te rmine  ant idepressant  ac t iv i ty .  
Tricyclic ant idepressants  typica l ly  cause po ten t ia t ion  of 
me thamphe tamine .  The compound  does not  block mono-  
amineoxidase  in v i t ro  at  10 -a M concentrat ion.  

However ,  in o ther  tests,  I I  retains a select ive ab i l i ty  to 
s t imula te  the  central  nervous  system. At  high doses 
(150-200 mg/kg  i.p.) convuls ive  side effects and motor  
t remors  occur. The convulsions are manifes ted as leaping 
and roll ing movements .  Convulsions a r e  followed by 
ataxia,  a decrease of respi ra tory  ra te  (gasping), cyanosis,  
and diuresis unt i l  the  animal  expires. 

At  low doses (4 mg/kg) I I  po ten t ia tes  apomorphine  
induced gnawing. Fur thermore ,  I I  promotes  condi t ioned 
avoidance  learning of the  rat.  For  the  ma jo r i ty  of the  
exper iments  Ho l t zman  rats  of va ry ing  age groups were 
used. For  each individual  set of exper iments  a to ta l  of 
12 to 20 animal~ were used, wi th  half  serving as controls 
and half  receiving the  drug. Exper imen t s  were repeated  
wi th  fresh groups of ra ts  whenever  it  was felt  t ha t  i t  
was desirable to do so. Resul ts  were found to be stat is t i-  
cally significant.  

More specifically, the  performance  of rats  was tes ted  
using a number  of different  tes t ing s i tuat ions which 
included:  escape response wi th  the  animal  jumping  to the  
safety of a raised ledge, the  pole c l imbing test,  a modifica-  
t ion of the  tes t  described by  COOK and WEIDLEY 3, and a 
passive avoidance tes t  of our own design, all using 
electric foot shock as a nega t ive  stimulus.  10 mg/kg  of I I  
was given p.o. 1-~/, to 2 h before the  tes t  i n  these experi-  
ments .  I n  a typica l  exper iment ,  avoidance  (escape after  
receiving foot shock) was accomplished wi th in  the  t ime 
l imi t  by 13 control  rats  which received saline, as compared  
to 19 ra ts  t ha t  had  received 10 mg/kg  of I I  (n = 26). 
Condit ioned avoidance  (escape pr ior  to shock) was 
achieved by  6 control  rats  against  14 rats  on II .  A corri- 
dor t ype  maze  was used to determine  drug effect on per- 
formance  in a posi t ive  reinforced discr iminat ion task. 
50 rats  were used for the  maze  experiments ,  25 serving as 

controls, 15 receiving 10 mg/kg  and 10 receiving 20 mg /kg  
of I I .  k posi t ive  dose response was observed in these trials. 
The percentage  of rats  t h a t  reached cr i ter ion after  4 min  
was 16% for controls and 29% for rats  receiving 10 mg/kg  
of I I  and 40% for rats  receiving 20 mg/kg  of I I .  Animals  
were scored by  number  of errors commit ted ,  and to ta l  
t ime  elapsed to complete  the  task. Drug  effect on reten- 
t ion was de te rmined  in the  drug and non-drug s ta te  of the  
escape responses, and for the  non-drug s ta te  in the  maze  
s t i tuat ions.  

Posi t ive  effects on certain parameters  of intel lectual  
per formance  in m a n  are also observed.  Clinical t r ials  on 
over  100 subjects  to da te  indicate  i m p r o v e m e n t  of 
learning (acquisi t ion of verba l  information) ,  short  t e rm 
recall, long t e rm recall  and correlat ion.  Learning  and short  
t e rm recall  were measured using acquis i t ion and re ten t ion  
of nonsense syllables as criterion. Long t e r m  recall  and 
correlat ion (intellectual  speed) were measured th rough  
the  use of a word complet ion  test.  

Ful l  reports  of the  chemis t ry  and pharmacology  of this  
new agent,  and some of its analogues, will be presented in 
the  near  fu ture  4. 

Zusammen/assung. Es  wurde  3-(2-Benzylmethyl-  
aminoethyl)  Benzoesguremethy l -Es te r  als neuer  Typ  
einer wirksamen,  das Zent ra lnervensys tem akt iv ie renden  
Verbindung erkannt .  E ine  spezifische Wirkung  ant  Lern- 
vorgang und Gedgchtnis  wurde festgestell t .  Die Verbin-  
dung zeigt eine ausgesprochene spasmolyt ische Wirkung.  
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Contract i l e  F i l a m e n t o u s  S t r u c t u r e s  in Serto l i  Cel ls  

In  recent  years  increasing interest  has been pa id  to  
f i laments  which are supposed to form pa r t  of a contract i le  
system in cells not  ident ical  wi th  muscle cells. Bundles  
of f i laments,  which are assumed to be contracti le,  have  
been demonstra ted,  for example,  in I ibroblasts  of duodenal  
vil l i  of the  ra t  1, myo id  ceils (myofibroblasts  ~) in the  
per i tubular  connect ive  tissue of the  m a m m a l i a n  testis 2-5, 
and renal  pa renchymal  and inters t i t ia l  cells "-9. Now we 
have  observed conspicuous bundles of f i laments  in 
Sertoli  cells of Testudo graces, which suggest t h a t  this  
cell type,  apar t  f rom its overal l  role in spermatogenesis  
and main ta in ing  the  blood-tubulus  barr ier  1~ m a y  
cont r ibute  to the  cont rac t i l i ty  of seminiferous tubules.  

Two sexual ly i m m a t u r e  and 2 ma tu re  (spermato- 
genically active) specimens of Testudo graeca were 
perfused wi th  phosphate-buffered g lu tara ldehyde and 
phosphate  buffer. Testes were removed,  post f ixed wi th  
OsOa and embedded  for electron microscopy. Thin  sec- 
t ions were stained wi th  u rany l  aceta te  and lead citrate.  

In  immatu re  animals sertoli  cells exhibi t  scat tered 
f i laments  1~ which par t ly  insert  in semidesmosomes.  The 
per i tubular  tissue consists of 2-4 layers of e longated 
cells, which conta in  numerous  free ribosomes, f ragments  
of rough-surfaced ER,  mi tochondr ia  of the  cr is ta- typus 

of the  G r e e k  T o r t o i s e  (Testudo graeca)? 

with  an electron-dense mat r ix ,  bu t  only  few fi laments .  
These cells seem to represent  an in te rmedia te  s tage 
be tween I ibroblasts  and myoid  ceils. They  do no t  form an 
un in te r rup ted  cellular sheath  bu t  only a loose f ramework  
which surrounds the  seminiferous tubule.  I n  adult ,  
spermatogenical ly  act ive  animals,  these cells have  changed 
bu t  li t t le.  F i l aments  are more prominent ,  bu t  small  in- 
pocket ings  of the  cell membrane ,  which have  been 
described to be a character is t ic  feature  of per i tubular  
myoid  cells4, 5, are only occasionally seen. Sertoli  cells, 

x F.-H. GOLDNER, J. R. WOLFF and D. Graf KEYSERLINGK, Z. 
Zellforsch. 735, 349 (1971). 

2 p. B6CK, G. BREITENECKER und G. LUNGLMAYR, Z. Zellforsch. 733, 
519 (1972). 

s y. CLERMONT, Expl. Cell Res. 75, 438 (1958). 
4 M. H. Ross, Am. J. Anat. 121, 523 (1967). 
5 R. G. McCORD, Protoplasms 69, 283 (1970). 

J. D. NEWSTEAD, J. Ultrastruct. Res. 3d, 316 (1971). 
M. H. Ross and E. J. REITS, Am. J. Anat. 729, 399 (1970). 

8 :D. C. PEASE, J. Ultrastruct. Res. 23, 304 (1968). 
9 J. ROSTGAARD, B. I. KRISTENSEN and L. E. NIELSEN, Z. Zellforsch. 

132, 497 (1972). 
is M. DYM, Anat. Rec. 775, 639 (1973). 



15. 3. 1974 Specialia 273 

Fig. 1. Bundle of closely packed 
filaments (bf) near the basal plas- 
malemma of a Sertoli ceil (S) in 
a spermatogenieally active tor- 
toise. Basal Iamina (bl) surround- 
ing the seminiferous tubule. Rather 
undifferentiated myoid cell (my). 
• 36,000. 

Fig. 2. Section parallel to the 
longitudinal axis of a semi- 
niferous tubule. Cross-sectioned 
bundles of filaments (bf) in foot 
processes of a Sertoli cell (S). 
Myoid cell (my) with few filaments 
(fi). Basal lamina (bl). • 36,000. 

however ,  show bund l e s  of closely packed  f i l aments ,  
wh ich  fill a 0.5 ~zm b r o a d  zone of t he  cell nea r  t he  basa l  
p l a s m a l e m m a  (Figure  1). F i l a m e n t s  are  o r i en ted  approx i -  
m a t e l y  p e r p e n d i c u l a r  to  t he  l o n g i t u d i n a l  axis  of the  
tubu le .  I n  sect ions  para l le l  to  th i s  axis  basa l  foot  processes 
w i t h  cross-sec t ioned bund le s  of f i l a m e n t s  can  be  obse rved  
(Figure  2). F o o t  processes  and  b u n d l e s  of f i l a m e n t s  
g rea t ly  r e semble  those  desc r ibed  in t h e  basa l  p a r t  of 
p r o x i m a l  t u b u l e  cells of r a t  k idneys  6-". Only  one t y p e  
of f i l ament ,  wh ich  is a b o u t  70 ~ th ick ,  occurs.  Cont rac t i l e  
a c t i v i t y  of semini fe rous  t ubu l e s  has  a l r eady  been  obse rved  
b y  ROOSEN-RuNGgN n,  who  sugges ted  t h a t  t h i s  a c t i v i t y  
was caused  b y  c o n t r a c t i o n  and  r e l a x a t i o n  of Ser tol i  ceils. 
C o m p a r i s o n  of t h e  t u b u l e  b o u n d a r y  s t r u c t u r e s  of t h e  
to r to i se  tes t i s  w i t h  those  of o the r  rept i les  n revea l  d i s t inc t  
differences,  wh ich  sugges t  t h a t  a genera l  conclus ion  
concern ing  t he  i n v o l v e m e n t  of Ser tol i  cells in  t u b u l e  
m o t i l i t y  c a n n o t  be  m a d e  as ye t  ~8. 

Zusammen/assung. I n  basa l  gelegenen,  f i i s schenar t igen  
For tsXtzen  der  Ser tol i -Zel len y o n  s p e r m a t o g e n e t i s c h  
a k t i v e n  gr iech ischen  L a n d s c h i l d k r 6 t e n  (Testudo graeca) 
I i nde t  m a n  F i l amen t b i i n d e l ,  die que r  zur  Achse der  
Samenkan/~lchen  ver laufen .  Es  muss  m6gl icherweise  
an  eine Be te i l igung  der  SertoI i-Zel len be im  T r a n s p o r t  yon  
Spe rmien  g e d a c h t  werden.  
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Autoradiographische Untersuchungen mit 3H-Thymidin an der Rattenmilz nach Kryonekrose 

I n  his to logischen,  h i s t o c h e m i s c h e n  n n d  au to rad io -  
g r a p h i s c h e n  E x p e r i m e n t e n  s ind die zellul/ tren R e a k t i o n e n  
an  Leber  u n d  Nieren  n a c h  K r y o n e k r o s e n  u n t e r s u c h t  
worden  1, ~. I n  ~ b e r e i n s t i m m u n g  m i t  k l in i schen  t3efunden ~ 
wurde  festgestel l t ,  dass  K r y o n e k r o s e n  ra sch  abhe i l en  u n d  
n u r  ger inge u m s c h r i e b e n e  ep i the l ia le  u n d  m e s e n c h y m a l e  
Ze l lp ro l i fe ra t ionen  ausl6sen.  I n  den  vo r l i egenden  U n t e r -  
s u c h u n g e n  h a b e n  w i t  geprtif t ,  ob  s ich das  k ryoch i ru rg i -  
sche V e r f a h r e n  a u c h  a n  der  Milz du rch f f ih ren  1Xsst u n d  
wie s ich die YVundhei lungsabl~ufe  an  d iesem Organ  n a c h  
K r y o n e k r o s e  v e r h a t t e n .  

A n  Milzen yon  145 g schweren  W i s t a r - R a t t e n  w u r d e n  
n a c h  e iner  loka len  Gef r ie rung  (-186~ 30 sec) u n d  n a c h  
e inmal iger  i.p. I n j e k t i o n  yon  ~ H - T h y m i d i n  (3,0 ~xC/lg 
K6rpergewich t ,  spezif ische A k t i v i t ~ t  2 C /mMol ,  N E N  

Chemicals ,  Bos ton ,  USA)  in S t r i p p i n g -F i l m-A u t o rad io -  
g r a m m e n  (AR 10, Kodak)  die P rozen t s~ t ze  r a d i o a k t i v  
m a r k i e r t e r  En tz t indur igsze l l en  (F ib rob las ten)  im G r a n u -  
l a t ionsgewebe  de r  k ryoch i ru rg i sch  gesch/ id ig ten  Milz 
b e s t i m m t .  

Das  mi t t l e r e  Milzgewicht  y o n  0,5 g ~tnderte sich n ich t .  
N a c h  12 h b i lde te  sich eine K o a g u l a t i o n s n e k r o s e  aus, a n  
de ren  R / inde rn  s ich n a c h  d e m  1. V e r s u ch s t ag  ein zell- 
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