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trogression of a theromatos i s  in rabbi ts  only  af ter  infusion 
of phosphol ipid  emulsion.  

V. FELT and D, GRAFNETTER 

Institute [or Cardiovascular Research, Praha (Czecho- 
slovakia), November 7, 1958. 

Zusammen[assung 

Es  wurde  der  Einfiuss yon Fe t temuls ioninfus ionen  auf 
das Se ruml ipopro te inspek t rum yon  atherosklerot ischen 
Kan inchen  untersucht .  N a c h  Lipoidinfus ionen k o m m t  es 
zu einer  Verschiebung des Cholesterols und  der  sudan- 
I~irbbaren Lipoide aus dem Bereich der  fl-Globuline in 
j enen  der  a-Globuline.  

A C o n s u m m a t o r y  S i t u a t i o n  
T h e  Effect  of  E g g s  on  the  S e x u a l  B e h a v i o u r  

of the  Male  T h r e e - S p i n e d  S t i c k l e b a c k  
( Gasteros~eus aeuleatus L.) 

The  decrease of a cer ta in  m o t i v a t i o n  af te r  the  perform- 
ance of t he  appropr ia te  c o n s u m m a t o r y  ac t  (CRAIG 1) is a 
wel l -known phenomenon .  There  has  been m u c h  discus- 
sion, however ,  as to how this  phenomenon  is effected. The  
original v iew (LoR~:NZ~), t h a t  the  per formance  of the con- 
s u m m a t o r y  act  should ac tua l ly  consume mot iva t ion ,  has 
!argely been abandoned.  I t  has been poin ted  ou t  t h a t  con- 
s u m m a t o r y  acts m a y  effect  a change in the externa l  and/  
or  in terna l  s i tuat ion,  and i t  has been proposed tha t  i t  is 
th is  new s i tua t ion  which stops the  ac t i v i t y  of the  appro-  
p r ia te  funct ional  complex,  r a the r  t h a n  the  performance  
as such of the  c o n s u m m a t o r y  ac t  (see e.g. BAs'roc~: et at.a). 
I n  the  male  three-spined St ick leback  fer t i l izat ion is fol- 
lowed by  an i m m e d i a t e  decrease of sexual  mot iva t ion ,  as 
measured  by  the  n u m b e r  of zig-zags per fo rmed  towards 
a female in a glass- tube ( 'sex-test ' ,  see VAN IERSELt), and 
in this  case the  reduced pressure in the  gonads, resul t ing 
f rom the  decreased a m o u n t  of sperm, has been proposed 
to be the  ' c o n s u m m a t o r y  s i tua t ion '  which stops sexual  
ac t iv i ty .  Since in m y  present  research on the  subject  of 
S t ickleback behav iour  the  causa t ion  of th is  change in 
sexual  behav iour  has  m y  special  a t t en t ion ,  I under took  
to de te rmine  the  exac t  influence of the  ac t  of fer t i l izat ion 
exper imenta l ly .  Two types  (1 and 2) were designed such 
as to  differ only  in t h a t  fer t i l iza t ion did or  did no t  occur. 

(1) A male  is g iven a sex- tes t  of 1 rain and the  number  
of zig-zags is counted.  The  ave rage  of 10 exper iments  is 
41.5/rain. Then  a female is in t roduced  in the  t ank  and is 
courted,  unt i l  i t  creeps in to  the  nest  to deposi t  i ts eggs. When  
the  female comes ou t  the  male  creeps th rough  the  nest  
and ferti l izes the  clutch.  I m m e d i a t e l y  the  female is t aken  
away,  and so is t i le nest  w i th  the cluth.  Another  male 's  
e m p t y  nest  is g iven in re turn .  A second sex- tes t  of 1 rain 
i m m e d i a t e l y  a f te r  exchanging  the  nests (1-2 min af ter  
fert i l ization) yields an  average  of 4-6 zig-zags/min.  

(2) I n  the  second t y p e  of expe r imen t  the  procedure is 
the  same up  to  the  m o m e n t  when  the  female is deposi t ing 
eggs. \~ 'nen i t  has  a lmos t  finished wi th  this,  a ring of th in  
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copperwire  is pu t  in the  nes t -en t rance  agains t  t he  clutch,  
so t h a t  i t  p reven ts  the  male ' s  en te r ing  the  nest ,  as t h e  
d iamete r  of the  r ing is abou t  t h a t  of  the  ma le ' s  head  j u s t  
before or  behind the  eyes. However ,  while t r y ing  to  creep 
in for fert i l izing i t  can and does a m p l y  touch  the  eggs. 
I t  is allowed to 'sniff '  a t  the  c lu tch  in this w a y  for 30 s, 
thus  giving it  a t  least as much  oppo r tun i t y  to perceive  the  
eggs as in the  normal  cases, in which the  males m a y  spend 
a similar t ime  before fertilizing. W h e n  the  ring has  been 
pu t  in posit ion the  female is r emoved  as soon as i t  leaves 
the nest. Af te r  the 30 s period the  nest  w i th  the  eggs is 
replaced by  an e m p t y  one. Of 13 exper iments ,  the  aver-  
age number  of zig-zags before the  in t roduc t ion  of the  
female is 36.8/min; immed ia t e ly  a f te r  exchang ing  the  
nests i t  is 4.4/min. 

To tes t  the possible cr i t ic ism t h a t  sperm migh t  be 
e jaculated dur ing the 30 s period of  in ten t ion  fer t i l izat ion 
movemen t s  and 'sniffing'  a t  the  eggs, 16 clutches which  
had been subjected to such a period were cu l tured  in 
glass-jars. My supposition, which was tes ted and~ verif ied 
by another  exper iment ,  was tha t  if sperm were e jacu la ted  
it  would be a t t rac ted  by  the  eggs over  the d is tance  of 
about  2 cm from the  male ' s  geni ta l  pore to the  nest-  
entrance. In  4 out  of these 16 controls  the  males had been 
very  persis tent ly t ry ing to  get  in to  the  nest, and succeeded 
to get  half-way through the  ring. I n  2 ou t  of these 4 cases 
I found 4 developed eggs, in t he  remain ing  14 controls  
none a t  all. So, dur ing the  30 s per iod a t  the  mos t  v e r y  
l i t t le sperm is ejaculated.  E jacu la t ion  of such an a m o u n t  
of sperm has no reducing influence on sexual  behav iour :  
I found, by similar methods,  t h a t  dur ing  'creeping 
through '  the nest (VAN IERSEL*), a m o v e m e n t  v e r y  simi- 
lar in form to the m o v e m e n t  of fert i l ization,  v e r y  of ten  
some sperm is ejaculated,  and af ter  'c reeping th rough '  the  
number  of zig-zags is h igher  than  before (the average  in- 
crease being 27%;  P. SEVENSTER, personal  commun ica -  
tion). 

F r o m  these results  I m u s t  conclude t h a t  t he  ac t  of  
fert i l ization is not  the  cause of the  decrease of sexua l  
mot iva t ion  as described in th is  report .  Nor  can  i t  be  
ascribed to the performance  of the  o the r  sexual  ac t iv i t ies  
which precede ferti l ization, compris ing zig-zagging, lead- 
ing, showing the  nest-entrance,  and finally qu ive r ing  on 
the female 's  tai l  when it  is in the  nest.  (For descr ip t ion 
of these movemen t s  see TER PELKXVIJK and TINBERGEN~). 
This fact  is demons t ra ted  a. o. by  ano ther  of m y  experi-  
ments,  in which the  male  was presented  wi th  a fresh 
clutch obta ined  by  s t r ipping and p u t  in to  the  nest  by  
hand.  So in this case no cour t ing  occurred (nor fer t i l iza-  
tion). The few (4) exper iments  of this  t ype  done thus fa r  
yield an  average  of 40.7 z ig-zags/min before, and  of 
2-5 zig-zags]min af ter  egg presenta t ion.  

I then finally propose t h a t  the  decrease of sexual  mot i -  
va t ion  as described here is due to the male ' s  exposure to 
the eggs, and t h a t  he reby  an example  is g iven of a real  
consummatory  s i t u a t i o n -  which is not brough t  abou t  b y  
the performance  of a c o n s u m m a t o r y  act.  

The author is indebted to Mr. P. SEVENSTER for cooperation in 
some of the control-experiments, and to Mrs. Dr. N. Z. ULSTER, Dr. 
J. J. A. VAN IERSEL, and Mr. P. SEVENST~.R for.reading the manu- 
script. 
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Z u s a m m e n / a s s u n g  

Das  M/ innchen  des d re i s t ach l igen  S t i ch l ings  zeigt  un -  
m i t t e l b a r  n a c h  Ba lz  u n d  B e f r u c h t u n g  d e r  E ie r  ke in  
sexuelles  V e r h a l t e n  mehr .  Die  E r n i e d r i g u n g  d e r  sexuel ten  
M o t i v a t i o n  wird  n i c h t  d u r c h  ] 3 a t z h a n d l u n g e n  ode r  Be-  
f r u e h f u n g  v e r u r s a c h t ,  s o n d e r n  d u r c h  die W a h r n e h m u n g  
der  E ie r  im Nes t  (Be±spiel e iner  , E n d s i t u a t i o n ~ ) .  

The  R e s p o n s e  of Costa l  Cart i lage  to C h a n ~ e s  in 

H o r m o n a l  E n v i r o n m e n t  

The  effects  of t e s t o s t e r o n e  p r o p i o n a t e  (T. P.) a n d  hy -  
d rocor t i sone  (F) o n  anabo l i c  a n d  c a t a b o l i c  processes,  in-  
sofar  as n i t r o g e n  m e t a b o l i s m  is concerned ,  are  well  docu-  
men t ed .  Since n i t r o g e n  ba l ance  s tud ies  are  m e a s u r e m e n t s  
of genera t  m e t a b o l i s m  a n d  as such  do  n o t  give a n y  d i r ec t  
i n f o r m a t i o n  of h o r m o n a l  effects  o n  a n y  one  t issue,  we 
h a v e  focused ou r  i n t e r e s t  on  m e t a b o l i c  a l t e r a t i ons  in-  
duced  b y  these  s te ro ids  in  a specific t issue.  

Of t h e  va r i ous  t i s sues  s tud ied ,  we h a v e  observed ,  as 
h a v e  others*,  =,a t h a t  cos ta l  ca r t i l age  has  a s t r o n g  a f f in i ty  
for  r ad iosu l f a t e  a n d  t h a t  th i s  t i s sue  is sens i t ive  to  c h a n g e s  
in  h o r m o n a l  e n v i r o n m e n t .  T h e  p r e s e n t  r e p o r t  descr ibes  
some of our  o b s e r v a t i o n s  on  t h e  effect  of T. P. a n d  F on  
t he  r ad iosu l fa t e  u p t a k e  b y  cos ta l  ca r t i l age  in the  i n t a c t  
or  h y p o p h y s e c t o m i z e d  male  ra t .  

Methods.  A.  A n i m a l  treatment. A l b i n o  r a t s  of t h e  Ho l t z -  
m a n  s t r a i n  were  h y p o p h y s e c t o m i z e d  4 a t  21 ~ 2 days .  T en  
days  p o s t - h y p o p h y s e c t o m y  (8 days  a f t e r  a r r i va l  in  t h e  la- 
bo ra to ry )  t he  an ima l s  were dosed  s u b c u t a n e o u s l y  1 × / d a y ] 7  
days .  T.P.  was  g iven  in  c o t t o n s e e d  oil, F as a suspens ion  in 
c a rboxy -me thy l ce l l u lo se  vehic le  a n d  g r o w t h  h o r m o n e ,  in-  
t r ape r i t onea l ly ,  in  sa l ine  so lu t ion .  W h e n  T .P .  was  a d m i n i -  
s t e red  c o n c u r r e n t l y  w i t h  F, t he  i n j ec t i on  s i te  was  in a n  a rea  
r e m o v e d  f rom t h e  s i te  of F in jec t ion .  S a~ ~, as s o d i u m  sul- 
fa te  in saline,  a t  a dose of 3 l*c was in j ec t ed  i n t r ape r i -  
tonea l ly  dai ly.  (For  e x c e p t i o n s  see Tables . )  

24 h a f t e r  t h e  l a s t  in jec t ion ,  t h e  a n i m a l s  were  sacrif iced,  
V I I  r ib  car t i l age  r emoved ,  c l eaned  of a d h e r i n g  t issue,  
weighed a n d  digested.  B o d y  we igh t  was  t a k e n  pr io r  to  
and  a t  t he  end  of t h e  e x p e r i m e n t .  A n i m a l s  showing  a b n o r -  
ma l  g r o w t h  cu rves  or  a n y  o t h e r  gross  i n d i c a t i o n  of in-  
comple te  h y p o p h y s e c t o m y  were  d i scarded .  

t3. Ana ly t i ca l  methods. I n d i v i d u a l  r ib  ca r t i l age  speci-  
mens  were d iges ted  in a w a t e r  b a t h  a t  80 -85°C  in  cove red  
t e s t  tubes  c o n t a i n i n g  1 cm a 0.2 M Na=SO 4 a n d  1 cm 3 cone.  
HC1. Fol lowing d iges t ion ,  10 c m  a d is t i l led  w a t e r  was  
added  to  each  t u b e ,  a n d  a f t e r  t h e  so lu t ion  r e a c h e d  w a t e r  
b a t h  t e m p e r a t u r e ,  t h e  su l fa te  was  p r e c i p i t a t e d  as a 
b a r i u m  sa l t  b y  a d d i t i o n  of 10 c m  a 1% BaCI~ in  1-2 cm a 
a l iquots  a t  10 ra in  in te rva l s .  T h e  s u p e r n a t a n t  a n d  preci-  
p i t a t e  were q u a n t i t a t i v e l y  t r an s f e r r ed  to  a t a r e d  f i l ter  
disc (S & S No. 586, 59/64 in. d i ame te r )  us ing  a T r a c e r t a b  
m e t a l  filter.  T h e  t u b e  a n d  p rec ip i t a t e  were  w a s h e d  w i t h  
dist i l led w a t e r  fol lowed b y  95% e thano l .  T he  f i l te r  p a p e r  
w i th  p rec ip i t a t e  was  t h e n  t r a n s f e r r e d  to  a t a r e d  p l a n c h e t  
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Table I 
Radiosulfate Uptake by Costal Cartilage (cpm/mg) in Intact and 

Hypophysectomized Male Rats Following Administration of 
Hydrocortisone and Testosterone Propionate 

Hypophys-i 
Group ectomized 

cpm/mg* 

Control 39.3 4- 2.5 
T.P.,5 ~xg 46-14-2.2 

25 ~g 54-54-1.4 
50 b~g 55-44-2.9 

100 ~tg 57.94-2.8 

Control 38.64-5.2 
F, 25b~g 29.8±3.3  

50 b~g 28.24-1.3 
100 ixg 21.8=kl.3 
200 ~xg 14.7-t:1-1 
500 btg 12-94.1.0 

Body Weight Body Weight 
(g) Intact** (g) 

cpm]mg 
Intact] Final intact I Final 

60 70 
60 73 
59 70 
58 60 
60 75 

60.9 71.8 
61.9 72,2 
60-5 70.0 
60.6 64.3 
61-i 59.6 
59-6 55.6 

15-84.1-9 
17.84.0-7 
21-74.1"0 
17.2±1-0 
21.24-0-7 

43.14.2.2 
40 .5±2.8  
42.14-2.7 
40.44-1.6 
32-7~2.0  
45 .0±1.4  

65 85 
63 82 
60 87 
66 89 
61 84 

47.4 71-6 
47.0 71-0 
45,0 66.6 
47-4 65-0 
48-2 62,0 
47.6 49.2 

Group 

Control 
T.P., 50 ~g .  
F, 25 ~tg. 

50 vg .  
500 [zg. 

F, 25 Bg+T.P .  50 tzg 
50 ~ g + T . P .  50 ~xg 

500 [xg+ T.P. 50 [zg 

Hypophys- 
ectonfized 
cpm/mg 

38"3 :k 2'9 
51"5 4- 3"4 
31-7 4- 3.5 
21"7 4" 2-7 
12'6 4- 2.7 
40'7 4- 2"4 
30'1 4- 1"9 
13'0 4- 1"7 

Body Change 
Weigh t  Final 
Intact 

63 70 
63 73 
65 73 
63 70 
66 60 
67 77 
62 70 
63 59 

* Sa5-3 [zc/day/7 days, I .P .  ** SS~-I btc/day]7 days, I. P. 

a n d  dr ied  u n d e r  i n f r a red  l ight .  Tile s amp le s  were c o u n t e d  
us ing  a n  end  w i n d o w  gas  f low coun te r .  Se l f - abso rp t ion  
was  ca l cu l a t ed  to  in f in i t e  t h i n n e s s  a n d  t h e  c o u n t s  r e p o r t e d  
as c o u n t s  pe r  ra in  pe r  m g  we t  w e i g h t  ( c p m / m g  t issue).  

All e x p e r i m e n t s  were r e p e a t e d  2-3  t imes  w i t h  8-10  ani -  
ma l s  pe r  group.  The  resu l t s  p r e s e n t e d  a re  those  of  a re- 
p r e s e n t a t i v e  g roup  a n d  n o t  t h e  a v e r a g e  of al l  t h e  exper i -  
m e n t s .  

Table I I  
Effect of Age at Hypophysectomy on Radiosulfate Uptake 

(cpm]mg Tissue) by Cartilage in Male Rats 

Age (Days) 

26 
31 
36 
41 

26 
31 
36 
41 

Control* 

24.9 4. 3.8 
13.6 4- 3-0 
10.5 if_ 1-0 

5.9 4. 0.9 

20-2 ~ 2.7 
13.0 :k 3.1 

8.8 4- 6-0 
5.6 :k 0.8 

t 50 {~g T. P. 

27.8 4- 4.0 
16-3 ± 2-8 
11.7 4. 1-4 

7-7 ± 0.7 

20 [xg G.H.** 

48.4 4. 6-0 
30.1 ± 3.0 
34.3 4- 4.0 

lO0 ~xg T. P. 

19.5 4- 1-0 

10.5 4- 1-2 

100 btg G.H. 

68.9 4. 4.7 
41.6 4. 2.8 
46.8 :t: 3.8 
30.4 4- 2-5 

* Sa5-3 l~,.c/day/7 days, I. P. 
** Growth Hormone - 1 × day/7 days, I. P. 


