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p o r t i o n  of t h e  o v i d u c t  p r e v e n t e d  re lease  of p i t u i t a r y  L H  
r e spons ib l e  for  o v u l a t i o n ,  a n d  w a s  s u g g e s t e d  t h a t  t h e  
s igni f icance  of a n e u r o n a l  l ink  m a y  se rve  as a t i m i n g  
device p r e v e n t i n g  a n  o v u l a t o r y  cycle whi le  an  egg is in 
t h e  ov iduc t .  R e s u l t s  of  t h e  p r e s e n t  s t u d y ,  h o w e v e r ,  
ind ica te  t h a t  s u c h  a m e c h a n i s m  m a y  n o t  be i nvo l ved  in 
C. uniparens a n d  t h a t  c o n t r o l  of t h e  o v u l a t o r y  cycle m a y  
be d i f fe ren t  t h a n  in tile hen .  
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Summary. Precoc ious  s e x u a l  m a t u r a t i o n  w a s  i nduced  in i m m a t u r e  female  r a t s  b y  2 t y p e s  of u n i l a t e r a l  h y p o t h a l a m i c  
lesions.  S ta in less  s teel  e l ec t rodes  p r o d u c e d  sm a l l e r  t i s sue  defec t s  b u t  p r o v e d  m o r e  eff ic ient  t h a n  p l a t i n u m  electrodes .  

Ce r t a in  t y p e s  of h y p o t h a l a m i c  les ions  induce  p r e c o c i o u s  
s e x u a l  m a t u r a t i o n  in f ema le  ra t s ,  b u t  t h e i r  m o d e  of a c t i on  
is o b s c u r e  4. T r a d i t i o n a l l y ,  les ions  w i t h i n  t h e  cen t r a l  
n e r v o u s  s y s t e m  h a v e  been  e q u a t e d  w i t h  e l i m i n a t i o n  of 
n e r v o u s  t i s sue ,  a n d  i t  h a s  been  p o s t u l a t e d ,  acco rd ing ly ,  
t h a t  h y p o t h a l a m i c  les ions r e m o v e  i n h i b i t o r y  b r a i n  in-  
f luences  on  the  p i t u i t a r y - g o n a d a l  axis .  I n  v i e w  of t h e  
d e m o n s t r a t e d  p r e sen ce  of lu t e in iz ing  h o r m o n e  re leas ing  
h o r m o n e  ( L R H )  w i t h i n  t h e  b a s a l  h y p o t h a l a m u s S - S ,  i t  is 
poss ib le ,  h o w e v e r ,  t h a t  les ions p l aced  in t he se  a reas  ac t  as  
d i rec t  s t i m u l i  for  t h e  t r i g g e r i n g  of p r ecoc ious  p u b e r t y  b y  
d i s r u p t i n g  n e r v e  end i ngs  w h i c h  s to r e  LIRH in t h e  v i c i n i t y  
of  t h e  p r i m a r y  capi l la r ies  of t h e  h y p o p h y s i a l  p o r t a l  c i rcu-  
la t ion .  Since les ions  p laced  t h r o u g h  s teel  e lec t rodes  in t h e  
m e d i o - b a s a l  h y p o t h a l a m u s  9 a r e  p a r t i c u l a r l y  eff ic ient  in 
i n d u c i n g  p recoc ious  p u b e r t y ,  a n d  a p p e a r  to  do so m o r e  
r a p i d l y  t h a n  les ions p l aced  t h r o u g h  p l a t i n u m  e lec t rodes  in 
t h e  a n t e r i o r  h y p o t h a l a m u s ~ ~  i t  w a s  dec ided  to  t e s t  t h e  
effect  of b o t h  t y p e s  of e l ec t rodes  on  t h e  s a m e  c e n t r a l  
s t r u c t u r e .  T h e  r eg ion  of t he  a r c u a t e  nuc l eus  w a s  c h o s e n  for  
t h i s  c o m p a r i s o n ,  b e c a u s e  of i ts  d e m o n s t r a t e d  h i g h  con-  
c e n t r a t i o n  of L R H  s. 

F e m a l e  S p r a g u e - D a w l e y  r a t s  w e i g h i n g  > 55 g on  d a y  
23 of life were  used .  E l e c t r o d e s  were  m a d e  f r o m  s t a in l e s s  
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Differential effects of 2 types of hypothalamic lesions on the ovary (mean ~- SE) 

N Ss Pt Untreated controls 

Ovarian estrogen content after i h (pg/pair) 10 126.4 2t_ 9.2 ~ 94.6 • 9.6 b 69.8 =t= 0.9 ~ 
Ovarian progesterone content after i h (rig/pair) 10 9.8 ~ 1.6 a 6.5 -4- 1.7 * 3.2 ~ 0.5 f 
Ovarian weight (mg/pair) 10 18.7 4- 1.0~ 19.4-t- 1.0~ 11.7 ~ 0.9 h 

�9 )vs b) p < 0.05; a) vs c) p < 0.001. b)vs o)p > 0.05. a)vs e) p > 0.02; d) vs f) p < 0.005. ~)vs e)p > 0.05. r h)p < 0.005. 
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Fig. 1. Occurrence of first ovulation. A) after unilateral hypothalamic 
lesion placed through steel electrode on day 23 of life; B) after lesion 
placed through platinum electrode; C) in untreated controls of similar 
age and body weight. 

steel (Ss) tub ing  (outside d i ame te r  0.254 mm),  or f rom 
p l a t i n u m (Pt) wire (outside d iamete r  0.457 mm) ;  P t  
electrodes made  f rom smaller  gauge wire lacked the  r igid-  
i ty  necessary  for accurate  s te reotaxic  work. Bo th  types  
of electrode were coa ted  wi th  epoxyl i te  resin, excep t  for 
a t ip  of abou t  1 ram, and were s tereotaxica l ly  inser ted  
into the  brain  (under shor t  e the r  anaesthesia)  according 
to the  coordina tes  de t e rmined  by  SHERWOOD and  
TIMIRAS 11 .Uni la teral  e lectrolyt ic  lesions were placed by  
pass ing a di rect  cur ren t  of 0.5 m A  dur ing  15 sec (7.5 
milliCoulombs) 12. Brains  were per fused  wi th  10% forma-  
lin/saline, and  the  ex t en t  of t he  lesion was de t e rmined  on 
serial coronal  paraf f in  sect ions (10 ~zm). Some animals  
were mon i to red  for the  occurrence of the  first  (pubertal)  
ovula t ion following bra in  surgery,  o thers  were killed af ter  
1 h for the  de t e rmina t i on  of ovar ian  s teroid co n t en t  as 
assessed by  r ad io immunoassays  la. 

As in earlier expe r imen t s  12, uni la tera l  hypo tha l amic  
lesions placed by  Ss electrodes were h igh ly  efficient  in 
advanc ing  p u b e r t y  as judged by  the  occurrence of f i rs t  
ovula t ion  (Figure 1A). In  cont ras t ,  lesions placed t h ro u gh  
P t  electrodes in the  same area induced  precocious ovula- 
t ion only in a minor i ty  of expe r imen ta l  animals  (Figure 
1 B) as compared  wi th  un t r ea t ed  controls  (Figure 1C). 
Histological  analysis  of 2 groups (N = 5) of r a n d o m l y  
chosen brains  f ixed 1 h af ter  the  lesion revealed marked  
differences in the  degree of t issue damage  resul t ing f rom 
the  2 types  of e lectrodes (Figure 2). Lesions placed 
t h ro u g h  Ss electrodes had  a ver t ica l  d i ame te r  of 1.02 ~_ 
0.08 m m  (mean 4- SE) and a hor izonta l  d i amete r  of 
0.56 4- 0.02 m m  in the i r  cen t r e -mos t  par t ,  resul t ing in a 
mean  area of 0.46 4- 0.05 m m  2. Lesions placed by  the  
same a m o u n t  of cur ren t  t h r o u g h  P t  electrodes were of 
s ignif icant ly  larger d imensions  ( two-tai led S tuden t ' s  
t - test ;  p < 0.05). The corresponding  measu remen t s  were 
1.69 4- 0.23 mm, 1.08 4- 0.10 mm,  1.50 4- 0.34 m m  ~. In  
contras t ,  the  ros t ro-caudal  ex tens ion  of lesion sites was 
no t  s ignif icant ly  di f ferent  (0.61 4- 0.03 m m  for Ss, and 
0.66 4- 0.02 m m  for Pt) .  In  fu r ther  conf i rmat ion  of earlier 
results  12, it  was found t h a t  Ss lesions s ignif icant ly  in- 
crease the  ovar ian  co n t en t  of immunoreac t i ve  es t rogen 
and proges terone  wi th in  1 h (Table), whereas  the  eleva- 
t ion observed af ter  P t  lesions did no t  reach s ta t i s t ica l  
significance. Bo th  types  of lesions increased ovar ian  
weight  as compared  to  u n t r e a t e d  controls.  This  s t imu-  
la to ry  effect  of hypo tha l amic  lesions on the  ova ry  is 
p robab ly  med ia ted  by  luteinizing ho rmone  (LH) la,15 

These resul ts  indicate  t h a t  t he  degree of induced  
sexual  m a t u r i t y  is no t  s imply  a func t ion  of lesions size, 
as could be inferred f rom the  p a t t e r n  of h y p o t h a l a m i c  
LIRH dis t r ibu t ion  s. The passage of cur ren t  t h r o u g h  Ss 
electrodes causes electrolyt ic  iron deposi ts  which  are 
considered to cons t i tu te  foci of chronic t issue i r r i ta t ion 16. 
In  contras t ,  deposi ts  f rom P t  e lectrodes are minimal ,  and 
the  biological effects of such lesions appear  to  reflect  the  
acute  consequences  of cur ren t  flow per  se. Therefore,  it  is 
conceivable t h a t  Ss lesions induce a prolonged discharge 

Fig.2. Comparison of lesion size on typical frontal brain sections 
fixed 1 h after the passage of current. A, steel electrode. B, platinum 
electrode. 
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of L R H  whereas  t he  effect  of P t  lesions is conf ined  to t he  
phase  of acu te  d i s r u p t i o n  of L R H - c o n t a i n i n g  neurons .  In  
v iew of t he  s h o r t  biological  half- l i fe  of c i r cu la t ing  L R H  ~7, 
differences  in t he  degree of i nduced  o v a r i a n  s teroido-  
genesis are likely. I n  r e l a t ed  studjeslS,  i t  has  been  found  
t h a t  es t rogen  re leased in response  to t he  b r a i n  s t imulus  is 
able  to  p r ime  the  r e p r o d u c t i v e  axis  for t he  s u b s e q u e n t  
p r e o v u l a t o r y  release of gonado t r oph i n s .  

I n  assessing t he  mode  of ac t ion  of va r ious  t y p e s  of 
b r a i n  lesions on neu r oendoc r i ne  t issues,  i t  appea r s  useful  
to  d i s t i ngu i sh  be twee n  si tes of h o r m o n e  p r o d u c t i o n  and  
sites of origin of n e u r o n a l  connec t ions  w i t h  h o r m o n e  pro-  
duc ing  neurons .  In  t he  amygda l a ,  oppos i te  effects  of Ss 
a n d  P t  lesions on g o n a d o t r o p h i n  release h a v e  been  
descr ibed  19, and  such  q u a l i t a t i v e  differences  are to  be  
expec t ed  in a b r a i n  s t r u c t u r e  in wh ich  lesions m a y  e i the r  

i r r i t a t e  or des t roy  synap t i c  i npu t s  to h y p o t h a l a m i c  pep-  
t iderg ic  neurons .  In  the  basa l  h y p o t h a l a m u s ,  on  the  
o the r  hand ,  d i f fe ren t  m e t h o d s  of b r a i n  s t i m u l a t i o n  
(electr ical  s t imu la t ion ,  passage  of d i rec t  cur ren t ,  h igh-  
f r equency  lesions) yield mere ly  q u a n t i t a t i v e  differences in  
t he  degree of a c t i v a t i o n  of t he  r ep roduc t i ve  axis  14. Our  
own resul t s  conf i rm t h a t  lesions of a n y  t y p e  p laced  in 
areas  c o n t a i n i n g  L R H  are l ikely to s t i m u l a t e  t h e  p i tu i t -  
a r y - g o n a d a l  axis  to  v a r y i n g  degrees. 
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M a n ' s  S t r a t e g y  in  D o m e s t i c a t i o n  - a S y n t h e s i s  of N e w  R e s e a r c h  T r e n d s  

H. HEMMER 

Institut /i~r Zoologie, Johannes-Gutenberg-Universitdt, Post/ach 3980, D-6500 Mainz (German Federal Republic, BRD), 
7 December 1975. 

Summary. The  m i n i m u m  b r a i n  size possible  in t he  r e l e v a n t  wild species a n d  ce r t a in  colour  types  which,  because  of 
a l t e r a t i ons  in the  n e u r o t r a n s m i t t e r  s y s t e m  caused  b y  t he  respec t ive  colour  genes, are r e l a t ed  to  b e h a v i o u r a l  t r a i t s  
d ive rg ing  f rom t h e  wild a n i m a l ' s  n o r m  a p p e a r  to  be  f i r s t - ra te  bases  for d o m e s t i c a t i o n  e i the r  s epa ra t e ly  or in  combina -  
t ion .  

D o m e s t i c a t i o n  is no t  on ly  an  his tor ical ,  b u t  also a con-  
t e m p o r a r y  process.  Th i s  is s h o w n  b y  t he  effor ts  m a d e  to 
use t he  moose  (Alces alces) a n d  t he  e l and  (Taurotragus 
oryx) as domes t i c  an i m a l s  1,2, as well  as b y  t he  new 
b reed ing  of fu r -bea r ing  animals ,  for example .  The  know-  
ledge of h o w  d o m e s t i c a t i o n  s t a r t s  to  succeed,  b e y o n d  pure  
desc r ip t ion  of t he  p h e n o m e n a  of domes t i ca t ion ,  has  the re -  
fore no t  on ly  academic  b u t  also h igh  economic  value.  So 
one of t he  m o s t  u r g e n t  t a sks  of research  in th i s  field is to  
acqui re  a concept ion ,  p r ac t i ca l l y  app l icab le  in s t ra teg ies  
for new domes t ica t ions ,  Oil t he  pr inc ip les  a t  work  a t  t he  
v e r y  s t a r t i n g  p o i n t  of fo rmer  domes t i ca t ions ,  w h e t h e r  
these  occur red  i n t e n t i o n a l l y  or b y  chance ,  a n d  to ver i fy  
th i s  concep t ion  expe r imen ta l l y .  

D o m e s t i c a t i o n  of a n y  a n i m a l  species requi res  t h a t  t he  
species ill ques t ion  has  some p o t e n t i a l  ill t h i s  respec t  and  
also d i rec t  i n t e r e s t  or a t  leas t  some read iness  in m a n  to 
keep th i s  an imal .  Compared  to t h e i r  p rev ious  s ta te ,  t he re  
m u s t  be some changes  in t he  m a n - a n i m a l  re la t ions  wh ich  
requi re  changes  in t h e  wi ld  a n i m a l ' s  behav iour .  Sure ly  i t  
is n o t  a c c i d e n t a l  to  f ind  a l t e r a t i ons  usua l ly  in  on ly  one 
d i rec t ion  m a i n l y  in t he  sphere  of t h e  cen t r a l  ne rvous  
s y s t e m  a n d  b e h a v i o u r  w h e n  obse rv ing  t he  mu l t ip l e  and  
m o s t l y  unspeci f ied  widen ing  of v a r i a b i l i t y  in  domes t ic  
an ima l s :  s p o n t a n e o u s  ac t iv i ty ,  shyness  a n d  aggressive-  
ness t owards  m a n  are c o m m o n l y  reduced.  

These  and  o the r  changes  of b e h a v i o u r  were i n t e r p r e t e d  
b y  HERRE et  al. (e.g. a) as be ing  re l a t ed  to  b r a i n  changes  t a k -  
ing p lace  a t  t he  t r a n s i t i o n  f rom wild to domes t ic  an imals ,  
t he  m o s t  conspicuous  of w h i c h  was supposed  to  be a 
cons iderab le  r e d u c t i o n  of re la t ive  b r a i n  size, said to  
a m o u n t  to  b e t w e e n  19 and  34% in ca rn ivores  a n d  ar t io-  
dac ty les  a. Rev i s ions  m a d e  for  two species 4, 5 h a v e  shown  
t h a t  th i s  v iew is n o t  a lways  t rue ,  be ing  based  on m e t h o d i -  
cal  a s s u m p t i o n s  wh ich  c a n n o t  be  m a i n t a i ned .  

Case 7: The domestic cat. H a r d l y  a n y o n e  be l ieved  t h a t  
the  domes t i c  ca t  der ived  f rom the  E u r o p e a n  Wi ldca t ,  
b u t  t he  bel ief  in a r educ t i on  in re la t ive  b r a i n  size of 
a b o u t  23% f rom wild to domes t i c  ca t  arose b y  c o m p a r i n g  
th i s  fo rm of t he  widespread  species Felr silvestris w i t h  
domes t i c  cats3, 6. The  p ic tu re  changes  cons ide rab ly  on 
t a k i n g  in to  accoun t  the  dese r t - s t eppe  ca ts  of t he  n o r t h e a s t  
Af r ican  a n d  s o u t h w e s t  As ian  regions 4, where  t he  domes t ic  
ca t  o r ig ina ted ,  as is well  k n o w n  f rom c o m p a r a t i v e  mor-  
phological  s tud ies  as well  as f rom the  preh is to r ic  doc- 

skul l  l e n g t h  
u m e n t s  (e.g. a, 7). The  i ndex  as b r o u g h t  

b ra incase  capac i t y  
in to  discussion b y  SCI~AUENBERG s p rov ides  good in- 
f o r m a t i o n  here  (Figure).  (This i ndex  is jus t i f ied  because  
t he  e x p o n e n t  of t h e  l e n g t h / c a p a c i t y  a l l o m e t r y  does n o t  
cons ide rab ly  differ  f rom isometry) .  Mummif i ed  ca ts  f rom 
anc i en t  E g y p t  of t he  f i rs t  p r ech r i s t i an  mi l l en ium 12 
scat ter ,  on t he  whole, in t he  r ange  of v a r i a b i l i t y  of t he  
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