
15. IX. 196"2 Brevi comunicazioni Brief Reports 423 

effect of n a n d r o h m e  d e c a n o a t e  was, however ,  m u c h  
weaker t h a n  t h a t  of t e s t o s t e r one  p rop iona te .  

These o b s e r v a t i o n  sugges t  t h a t  the  effect  of s te ro ids  
on the  a lka l ine  p h o s p h a t a s e  in the  mouse  ad r ena l  cor tex  
is more  d e p e n d e n t  on  t he  vir i l i s ing p roper t i e s  of t he  
compound  t h a n  on  t he  anabol ic .  The  weak  a c t i v a t i o n  of 
enzyme  a f t e r  a d m i n i s t r a t i o n  of n a n d r o l o n e  d e c a n o a t e  m a y  
be ev idence  of a weak  vi r i l i s ing effect  of th i s  s tero id  ; one  
can  s t a t e  t h a t  th i s  vi r i l i s ing p r o p e r t y  will be m a n i f e s t e d  
by  t h e  r e l a t ive ly  large doses used in th i s  e x p e r i m e n t  a. 

bei m/ inn l i chen  ka s t r i e r t en  T ie ren  uud  a k l i v i e r t  das  
E n z y m  bei  weib l ichen  Tieren.  l )er  F f f e k t  war  wesent l ich  
schwt tcher  als bei Tes tos t e ron .  

S. TALANTI a n d  ;\. EISALO 

Department o/.qnah>my, l Yterinary Collet, e, Helsinki ( l;i~z- 
land), .]u)w I0, 1962. 

Zusammen/assung. V e r a b r e i c h u n g  grosser  l )osen  Nan-  
d r o l o n d e c a n o a t  h e m m t  das  res t lose  V e r s c h w i n d e n  de r  
Akt iv i t / i t  a lka l i sche r  P h o s p h a t a s e  de r  N e b e n n i e r e n r i n d e  

a \V(, sim'('rely thank phil. mag. 1t. \VILLAMO alia Mcs>rs. ()rganon, 
N.V.(Jss, Holland, for a gel)erous gift of nandrolone decanoate 
emph)yed in this study. 

A S t u d y  of  t h e  T r a i n i n g  P o s s i b i l i t i e s  o f  A r a n e u s  
d i a d e m a t u s  C1. ~ 

T h o u g h  t he  b e h a v i o r  of sp iders  a p p e a r s  largely to be 
o rgan ized  in r igid p a t t e r n s  wh ich  are inna te ,  obs e r va t i ons  
have  been  r epo r t ed  which  show t h e i r  ab i l i ty  to modify  
such  b e h a v i o r  t h r o u g h  exper ience .  W h e n  t he  PECKHAMS 2 
in 1887 ' d e s c r i b e  an  a t t e m p t  to  t e a c h  a v e r y  in t e re s t ing  
docile l i t t le  female  sp ider  of the  species Cyclosa conica 
Menge to l i s ten  composed ly  to the  v i b r a t i o n  of the  
t u n i n g  f o r k '  t h e y  f ind it  ' r e m a r k a b l e  t h a t  one  (spider) 
of t h e m  shou ld  h a v e  l ea rned  t he  sound  of the  v i b r a t i n g  
fork so soon,  a n d  shou ld  h a v e  modi f ied  her  ac t ion  accord-  
ing ly ' .  R e c e n t  o b s e r v a t i o n s  on  c o n d i t i o n i n g  in a f lat-  
worm Dugesia dorolocephala a i nd i ca t e  too  t h a t  inve r t e -  
b r a t e s  are  more  p las t i c  in  t h e i r  b e h a v i o r  t h a n  expec ted .  
The  desc r ip t i on  of t he  sp ider  v i b r a t i o n  recep to r  4 a n d  
i ts  e lec t rophys io logica l  ana lys i s  s p o i n t  t o w a r d s  t he  
ab i l i ty  of t h e  sp ider  to  d i s c r i m i na t e  be tween  di f ferent  
f requencies  of v ib ra t i on .  I t  shou ld  be possible  to  measure  
th i s  d i s c r i m i n a t o r y  ab i l i ty  in a sp ider ' s  learned behav io r .  

Fo r  these  e x p e r i m e n t s  t he  sp ider  A raneus diadematus 
C1. was used. The  a d u l t  female  l ives in t he  midd le  of i ts  
geomet r i ca l  o rb  web a n d  can  be en t iced  to r un  to a n y  
p a r t  of t h a t  web if a v i b r a t i n g  t u n i n g  fork is held aga ins t  
i t  ~. F ive  spiders  were kep t  in i nd iv idua l  a l u m i n u m  
f rames  w i th  r e m o v a b l e  glass doors  in the  f ron t  a n d  back  
(for de ta i l s  of m e t h o d  seeL) T h e y  rece ived  a m i n i m u m  
die t  of house  flies a n d  an  8°o glucose w a t e r  solut ion.  In  
the  f i rs t  phase  of t he  t r a i n i n g  per iod  the  spider  was 
exposed to  a dead  fly which  h a d  been  clipped first  in At e 
type  A n t i - f o a m  l iquid  emuls ion  a n d  t h e n  in wa te r  con-  
t a i n ing  0 .5% (w/v) qu in ine  or 6°4, glucose. The  dead  
qu in ine  f l y - p r e s u m e d  to c a r r y  a n  ave r s ive  t a s t e - w a s  
t h r o w n  in to  the  web f i rs t  a n d  m a d e  to v i b r a t e  t h r o u g h  
the  t o u c h  of a C t u n i n g  fork. A b o u t  5 min  la te r  the  
glucose f l y - p r e s u m a b l y  of ag reeab le  t a s t e  to  the  s p i d e r -  
was p r e s e n t e d  t o g e t h e r  w i t h  a C ~ t u n i n g  fork. The  spiders  
reac ted  in  4 d i f fe ren t  ways  to  t h e  p r e s e n t a t i o n  which  can  
be  descr ibed  as enwrapp ing ,  d i scard ing ,  b i t i n g  or  no  
reac t ion .  The  e x p e r i m e n t  was  r epea t ed  48 t i m e s  d u r i n g  
90 d a y s  accord ing  to  t he  s ame  p a t t e r n .  Af te r  15 t r ia ls  
all sp iders  r egu la r ly  d i sca rded  a n d / o r  e n w r a p p e d  the  
quin ine-C fly a n d  b i t  t he  glucose-C 1 fly. These  resu l t s  
ind ica te  t h a t  all spiders  l ea rned  to d i s t i ngu i sh  b e t w e e n  
the  f i r s t -qu in ine-C c o m b i n a t i o n  and  t he  second-glucose-C L 
combina t i on .  In  the  second phase  t he  sequence  was 
swi tched  for 4 t r ia ls .  Th e  spiders  sti l l  b i t  t he  glucose-C ~ 
fly a n d  d i sca rded  a n d / o r  e n w r a p p e d  t he  o t h e r  fly every, 
t ime  showing  t h a t  t he  sequence  did  no t  affect  the  spiders '  

react ion.  In a th i rd  phase  the  t a s t e  was pa i red  w i th  t h e  
opposi te  tone  four t imes  for each  spider .  Here  t h e y  b i t  
t he  glucose-C fly and  d i sca rded  a iM/or  e u w r a p p e d  t he  
o ther ,  obv ious ly  t a k i n g  the i r  clue f rom the  tas te .  Conse-  
q u e n t l y  a fou r th  per iod of 16 t r ia ls  was c o n d u c t e d  in t he  
same way its the  first. The  spiders ,  however ,  a r r i ved  a t  
the  or ig inal ly  learned  p a t t e r n  a l r eady  a f t e r  5 t r ials .  Th i s  
seemed to ind ica te  some r e t e n t i o n  on the  spkle rs '  p a r t  
of the  first  l earned  behav io r .  In  the  las t  phase  t he  flies 
were replaced  by  glass beads  to which  no t a s t e  was added .  
Supposed ly  t he  f r equency  of the  t u n i n g  fork was now 
the  sole clue for the  spiders .  The  re su l t ing  c o n s t a n t  
b e h a v i o r  of d i s ca rd ing  a n d / o r  e n w r a p p i n g  the  C-bead  
and  b i t i ng  t he  C~-bead ind ica tes  t h a t  the  sp iders  could  
d i s c r im ina t e  b e t w e e n  these  frequencies .  Th i s  c o n s t i t u t e s  
a q u a n t i t a t i v e  b e h a v i o r a l  proof  for the  p o s t u l a t e  f rom 
\Va lco t t ' s  e lec t rophys io togica l  e x p e r i m e n t s  5, name ly ,  
t h a t  a sp ider  can  d i s c r i m i n a t e  a c c u r a t e l y  two  f requencies  
of v ib ra t i on .  The  spiders ,  f u r t he rmore ,  assoc ia ted  each  
f r equency  w i th  a p rev ious  expe r i ence  as was  s h o w n  in 
the  las t  phase  of t he  e x p e r i m e n t .  Such a l ea rned  b e h a v i o r  
could be elici ted soon aga in  a f t e r  severa l  weeks, i n d i c a t i n g  
good re t en t ion .  These  f ind ings  t o g e t h e r  w i th  p r ev ious  
obse rva t i ons  t h a t  some changes  in the  web wi th  age 
depend  on the  sp iders '  c h a n g e  in b o d y  we igh t  a im leg 
l eng th  ~ and  t h a t  food d e p r i v a t i o n  can  c h a n g e  the  mesh  
wid th  of the  web"  po in t  t o w a r d s  cons ide rab le  p l a s t i c i ty  
which  is supe r imposed  on the  i n n a t e  p a t t e r n s  of b e h a v i o r  
of the  i n v e r t e b r a t e  spider .  

Zusammen/assung: K r e u z s p i n n e n  v e r h i e l t e n  sich ver-  
schieden,  je n a c h d e m  ob  eine to te  l"liege m i t  Chin iu-  
16sung, die d u t c h  eme v ib r i e r ende  C - S t i m m g a b e l  in Be- 
wegung  gese tz t  war ,  zuers t ,  oder  e ine Fliege in ( ; lukose-  
16sung, die d u t c h  eine C l - S t i m m g a b e l  v ib r ie r t e ,  als 
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zweite  ins  Ne tz  gere icht  wurde.  D u r c h  V e r t a u s c h e n  der  
F a k t o r e n  k o n n t e  gezeigt  werden,  dass  der  Geschmack  
den  aus l6senden  Reiz bi ldet .  W e n d  h ingegen  geschmack-  
lose Gtasper len  m i t  den  T6nen  k o m b i n i e r t  wurden ,  r ich-  
t e t e n  sick die Sp innen  in i h rem Verha l t en  nach  der  
Schwingungsf requenz .  Diese Ergebn i sse  zeigen die F~hig-  
ke i t  de r  Spinnen,  sowohl  zwischen ve r sch iedenen  Schwin-  

gungs f requenzen  zu un te r sche iden ,  als auch  ihr  Ver- 
ha l t en  der  E r f a h r u n g  anzupassen .  

S. M. BAYS 

Deparlment o/ .Pharmacology, State University o/New York 
Upstate Medical Center, Syracuse (USA), June 18, 1962. 

Effects  of  4 - H y d r o x y - 1 7 - e c - M e t h y l t e s t o s t e r o n e  
and  P r e d n i s o l o n e  on  W o u n d  H e a l i n g  

On t h e  basis of avai lable  evidence,  t he  ac t ion  of 
anabol ic  s teroids  on w o u n d  heal ing appear s  to  consis t  in 
p r o m o t i n g  r epa ra t i ve  processesL This  aspect ,  however ,  
has  no t  been  t h o r o u g h l y  inves t iga ted ,  whereas  the  ant i -  
i n f l a m m a t o r y  ac t ion  ~ of cor t isone and  i ts  congenerous  
compounds ,  as well as the i r  i nh ib i to ry  ac t ion  on for- 
m a t i o n  of g ranu la t ion  t issue ~,~, has  been  suff ic ient ly  
d o c u m e n t e d .  

The p re sen t  inves t iga t ion  was u n d e r t a k e n  to  s t u d y  
the  effect  of an oral ly ac t ive  anabol ic  steroid,  4 -hydroxy-  
17 -e -me thy l t e s tos t e rone  (Oranabol),  on w o u n d  heal ing,  
and  to  f ind ou t  to  w h a t  e x t e n t  such  ac t ion  m i g h t  mod i fy  
t h e  i nh ib i to ry  inf luence of  a glucocort icoid c o m p o u n d ,  
Predniso lone .  

S i x t y  e igh t  male  mice  f rom Swiss s t ra in ,  weighing  
f rom 40 to  45 g, k e p t  on Rock l and  d ie t  and  fed ad 
libitum, were employed .  U n d e r  e t h e r  anaes thes i a  a 
f r a g m e n t  of skin f rom t h e  dorsal  region, of t he  s a m e  size 

in all an imals  (5 per  10 mm),  was  excised.  The  animals,  
d iv ided  in to  six groups,  received,  b y  garage for a period 
of t en  days,  Oranabol  and /o r  Predniso lone  a, accord ing  to 
the  following scheme:  1st group,  no rma l  saline 0.25 cmS; 
2nd Oranabo l  0.5 mg;  3rd, Oranabol  1.0 rag; 4th, P redn i -  
solone 0.5 mg;  5th, Oranabol  0.5 mg and  Prednisolone 
0.5 mg;  6th,  Oranabol  1.0 mg and  Predniso lone  0.5 mg. 
The doses of the  c o m p o u n d s  were  dissolved in normal  
saline 0.25 em 3. 

At  t h e  end  of th is  t r e a t m e n t ,  all the  an imals  were 
sacrif iced by  e ther ,  and  the  area  of skin inc luding  the 
w o u n d  was removed ,  f ixed in neu t r a l  formal ine  10% and 
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Summary of microscopic features 

Group 

~0 

c~ 

¢* 

Remarks 

I Saline, 0.~5 cm 3 2+ 
( 16 animals) 

II Oranabol, 0.5 mg 2-3+ 
(I0 animals) 

III OranaboI, 1.0 mg 0-1 + 
(t0 animals) 

IV Prednisolone, 0.5 mg 0-I + 
(10 animals) 

V Oranabol, 0.Smg + 2+  
Prednisolone, 0.5 mg 
(11 animals) 

VI Oranabol, l.0 mg + 2+ 
Prednisolone, 0.5 mg 
(11 animals) 

1 +  2 +  2 +  2 +  2 - 3 +  1 +  2 3 +  2 - 3 +  

1+ 3+  2 4 +  1+ 2-3+ 1+ 2-3+ 0-1+ 

~ I +  ~ 1 +  1+ 0-1+ 1+ I +  1-2+ 2+ 

1+ 0-1+ I +  1+ 1 ~ +  t +  1 ~ +  0 

1+ 2+ 1 ~ +  1+ 2+ 1+ 2+ 0 

1+ 1-2+ 1-2+ 1+ 2+ 1+ 2+ 0 

Wounds repaired: 8 (19%) 
Good evidence of inflammatory changes 

Wounds repaires : 5 (50%) 
More intense repair activity 
Reduction of phlogistie pattern 

"Wound repaired : 0 
Healing response very poor and limited 
to the marginal zone 

Wound repaired: 0 
Healing response and inflammatory 
changes almost absent 

Wounds repaired: 2 (18 %) 
Good healing activity, often more 
marked at the marginal zone 

Wounds repaired: 2 (18%) 
Good healing activity, often more 
marked at the marginal zone 

0 = none; 1+ = slight; 2-4- = moderate; 3+ = advanced 


