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the hormonal background 9-n. In the present s tudy the 
vascular sensitivity to the drug was determined in terms 
of the dose per 200 g body weight rcquired to raise the 
blood pressure by 10 mm Hg. In normal males 0,8- 
1.2 mU/200 g proved adequate. In the hypertensive 
animals of group I 1.4-3 mU/200 g was required to 
produce the standard response. In the remaining groups 
a smaller dose than normal (0.01-0.8 mU/200 g) was 
adequate. These changes in sensitivity were rarely asso- 
ciated with prolongation of the pressor response. 

Normal female rats required 0.25-0.5 mU/200 g for the 
10 mm Hg rise in pressure. In group I larger doses were 
needed (0,75-2 mU/200 g) whereas in group I I  smaller 
amounts  were adequate (0.025-0.2 mU/200 g). After 
4 weeks, however, the female rats again required larger 
doses of vasopressin, the amounts being 0.6-1.5 mU/200  g 
in group I I I  and 0.7-1.4 mU/200 g in group IV. 

In all groups of both sexes a preliminary fall in pressure 
after the injection of vasopressin preceded the pressor 
effect. This diphasic pat tern was most common in group I, 
in which it was observed in each of the 12 males and in 
8 of the 12 females. In every instance D H E  failed to 
delete the depressor phase and occasionally enhanced it. 
Atropine given before or after D H E  regularly abolished 
the depressor phase but bilateral vagotomy did not 
interfere with it. I t  was concluded that  the depressor 
component was not mediated by sympathetic vasocon- 
strictor fibres and was similar to that  induced by nor- 
adrenaline, being dependent upon some peripheral 
eholinergic mechanism. The pressor component was 
ahvays enhanced by D H E  but  was enhanced, unaffected 
or even depressed by atropine. 

Oxytocin : Like vasopressin, oxytocin exhibits vascular 
effects in the rat  depending upon its hormonal status 9-n. 
In the normal male and normal dioestrous female 100 mU 
oxytocin has no effect on the blood pressure trace al- 
though mesenteric vascular dilatation can be observed 
under direct vision. In the oestrous fe'male the same dose 
of oxytocin produces a transient rise in blood pressure, 
while any interference with the sympathetic system 
converts oxytocin into a pressor substance ~0. 

In the present experiments the responses to 100 mU 
oxytocin were observed. Three patterns were obtained: 
(1) monophasic depressor; (2) monophasic pressor and 
(3) diphasic (depressor-pressor). In males, there was a 
predominance of the depressor response in groupe I (8 of 
172 rats), of the pressor response in group I I I  (7 of s rats) 
and again of the depressor response in group IV (7 of 
9 rats). In females, the reaction was more variable. In 

groups I I I  (8 of 9 rats) and IV (5 of 8 rats) oxytocin 
was predominantly pressor. 

The monophasic depression and the preliminary de- 
pression in the diphasic pat tern were not abolished by 
D H E  or by bilateral vagotomy but were always sup- 
pressed by atropine. The depressor response to oxytocin, 
like those induced by vasopressin and by noradrenaline, 
was dependent upon a peripheral cholinergic mechanism. 
As in normal males and females, D H E  enhanced the 
pressor component if already present or led to its appear- 
ance. Atropine caused further enhancement. Tlle phase 
of the sexual cycle at  the time of the experiment did not 
alter the response of the female hypertensive rat  to oxy- 
tocin. No potentiat ion of the pressor response to oxytoein 
in the oestrous rat  was seen. 

Conclusions. During the development of adrenal- 
regeneration hypertension the pat tern of vascular re- 
sponse to noradrenaline, adrenaline, vasopressin and oxy- 
tocin is changed but the response to hypertensin and to 
acetylcholine is unaltered. The change in pat tern differs 
at different phases of the hypertensive state. With  the 
exception of vasopressin, there is no increase in pressor 
reaction. The altered responses are presumably mediated 
by the endocrine disorder accompanying this form of 
experimental  hypertension. 

Rdsumd. La forme d'hypertension qui accompagne la 
r6g6n6ration de la glande surr6nale 4nucM6e A 4t6 6tudi6e 
chez les rats. Au cours de l '4volution de l 'hypertension, 
la r6action vasculaire A la noradr6naline, l 'adr6naline, la 
vasopressine e t  l 'ocitocine est modifi6e de mani~re quali- 
tative,  mais les effets vasculaires de t 'hypertensine et de 
l 'ac6tylcholine restent inchang6s. Ces modifications dif- 
ferent selon la phase de d6veloppement de l 'hypertension. 
Hormis la vasopressine, les agents hypertenseurs ne sont 
pas plus actifs. Ces changements refl6tent en toute 
probabilit6 le d4s6quilibre hormonal li6 ~ ce type d 'hy- 
pertension. 

L. H. HONOR~ and D. L. GARDNER 

Department o/ Pathology, University o/ Edinburgh (Scotland 
U.K.), June 7, 1962. 

9 S. LLOYD, J .  Physiol. I~8, 625 (1959). 
1o S. LLOYD and M. PICKFORD, J.  Physiol, 155, I61 (1961). 
n L." H. HONORI~ and S. LLOYD, J. Physiol. 159, 183 (1961). 

T h e  Effect  of  N a n d r o l o n e  D e c a n o a t e  u p o n  the  
A l k a l i n e  P h o s p h a t a s e  of the  A d r e n a l  C o r t e x  of  the  

M o u s e  

The sexual dimorphism in the distribution of alkaline 
phosphatase in the adrenal cortex of the adult  mouse has 
been previously reported*. This enzyme occurs in a 
marked concentration in the cells of the fascicular and 
reticular zones of the adrenal cortex of the male mouse. 
I t  is absent, or present only in traces, in the female. 
Castration abolishes act ivi ty  of alkaline phosphatase in 
the male; and the t rea tment  with testosterone results in 
the reappearance of the act ivi ty  after castration. 

I t  has been considered that  testosterone has two main 
effects on the living body: the virilising and the anabolic. 

Many other steroids possess both of these effects too, 
though they are proportionally very different in various 
compounds. Thus, the virilising effect of nandrolone 
decanoate is very weak, but  i t  is, on the other hand, 
regarded as an extraordinari ly powerful anabolic agent. 

The purpose of this s tudy was to analyse the mode of 
action of testosterone on the mouse adrenal cortex:  
whether tile effect produced by it  is due to the virilising 
or to the anabolic ' fac tor ' .  I t  was performed by comparing 
the effect of testosterone propionate and nandrolone 
decanoate on adrenocortical alkaline phosphatase of the 
mouse. 

1 H. ELFTMAN, Endocrinology 41, 85 (1947). 
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Fig. :+. Ca>t ra ted  illicit+ tr~'ated wi th  n a l t ( | r o [ o + | c  t | c c a t | o a t e .  3 w e a k  

r t , a ( ' t l t m  f ¢ > r  a l l - : : d m ( ,  p h o ~ p h a t a a t ,  i n  t h e ,  f a ~ c i e u l a r  a n d  r < . ' t i c u l a r  z o n + . ' .  

1 2 s  , 

Muleriat and Method. T h e  m a t e r i a l  c o n s i s t e d  o f  4/) m a l e  

a l l ( |  31) f e m a l e  a d u l t  m i c e .  3 0  o f  t h e  m a l e s  w e r e  c a s t r a t e d .  
. \  g r o u p  o f  1 0  c a s t r a t e d  m a l e s  a n d  10  f e m a l e s  w e r e  

t r e a t e d  w i t h  s u b c u t a n e o u s  t e s t o s t e r o n e  p r o p i t m a t e  ( T e s t o -  
s t e r o n  f o r t e ,  O r i , m )  i n j e c t i o n  o n c e  a w e e k .  A s i m i l a r  

g r o u p  w a s  i n j e c t e d  w i t h  n a n d r o l o n e  d e c a n o a t e  ( l ) e c a -  
l ) u r a b ( ~ l i n ,  ( ) r g a m m )  a l s o ,  r a c e  a w e e k .  T h e  i n j e c t i o n  d o s e  

w a s  5 m g  o f  b u t h  c o m p o u n d s .  T h e  t e s t  p e r i o d  w a s  8 

w e e k s .  
F o r  t h e  h i s t o c h e m i c a l  d e m o n s t r a t i o n  o f  a l k a l i n e  p h o s -  

p h a t a s e  G o m o r i ' s  m e t h o d  w a s  u s e d  a s  d e s c r i b e d  b y  
I . I L L 1 E  2 .  I n c u b a t i o n  t i m e s  w e r e  1 t o  2 4  h+ 

Results. T h e  a d r e n a l  c o r t e x  o f  t h e  f e m a l e s  a n d  t h e  
c a s t r a t e d  m a l e s  d i d  n o t  g i v e  t h e  r e a c t i o n  f iw a l k a l i n e  
p h o s p h a t a s e  ( F i g u r e  1). I n  t h e  u n t r e a t e d  n o r m a l  m a l e s ,  

a n d  in  t h e  c a s t r a t e d  a n i m a l s  a n d  i n  t h e  f e m a l e s  t r e a t e d  
w i t h  t e s t o s t e r o n e ,  a d i s t i n c t  r e a c t i o n  w a s  p r e s e n t  i n  t h e  
f a s c i c u l a r  a n d  r e t i c u l a r  z o n e  ( I ; i g u r e  2).  I n  t h e  f e m a l e s  
a n d  i n  t h e  c a s t r a t e d  m a l e s ,  a d m i n i s t r a t i o n  o f  n a n d r o l o n e  

d e c a n o a t e  r e s u l t e d  i n  t h e  a p p e a r a n c e  o f  t h e  a c t i v i t y  o f  
t h i s  e n z y m e .  H o w e v e r ,  t h i s  a c t i v i t y  w a s  c l e a r l y  w e a k e r  

t h a n  t h a t  a f t e r  t e s t o s t e r ~ m e  p r o p i o n a t e  a d m i n i s t r a t i o n  

( F i g u r e  3).  
Discussion. I t  m a y  b e  c o n c h t d e d  t h a t  b o t h  t e s t o s t e r o n e  

p r o p i o n a t e  a n d  n a n d r o l o n e  d e c a n o a t e  h a v e  t h e  a b i l i t y  
t o  r e a c t i v a t e  t h e  a d r e n o c o r t i c a l  a l k a l i n e  p h o s p h a t a s e  in  

t h e  m a l e s  a f t e r  c a s t r a t i o n .  B o t h  c o m p o u n d s  h a v e  a l s 0  
t h e  a b i l i t y  t o  p r o w ~ k e  t h i s  a c t i v i t y  i n  t h e  f e m a l e s .  T h e  

Fig+2. C a s t r a t e d  male  t r e a t ed  wi th  tcqtoster ,  me pr<,pionatt . .  The  
d i s t r i bu t ion  ,~f a lka l ine  ph0~pha t a se  ~imilar to t h a t  of the  n o r m a l  

male .  1"2,~ . 
~" R .  I ) .  L I I . H E ,  Htstopathologw Technic and 1 ractical Hlstochemistry 

( N e w  Y ¢ ~ r k  a n d  " l ' ~ r o i ~ t o  1 9 5 4 ) ,  p .  2 o o ,  
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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 .  The  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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