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A fu r the r  expe r imen t  on four inbred  lines, name ly  N1, 
N2, Y1, and  Y2, some being the  same as those  discussed 
above,  gave a her i t ab i l i ty  in the  broad  sense of 0.303. A 
4 X 4 diallel cross of all the  possible hybr ids  be tween  these 
four  inbred  lines was set  up and analysed  according to the  
procedure  of GRIFFING 9 for general  and  specific combin-  
ing abili t ies (Table II).  The general  c o m b i n i n g  abi l i ty  
c o m p o n e n t  was significant,  showing the  impor t ance  of the  
addi t ive  genet ic  var iance  r The value of the  her i t ab i l i ty  
in the  na r row sense, name ly  2 2 aA/ap came to 0.098, and in 
the  b road  sense 0.119. 

These various exper imen t s  clearly show t h a t  the  dura-  
t ion of copula t ion  is control led genet ical ly  wi th  a her i tabi-  
l i ty  p robab ly  in the  region of 0.15 to  0.20. Ttie low value 
ob ta ined  ill the  diallel cross is pe rhaps  surprising,  bu t  i t  
m u s t  be r emembered  t h a t  the  her i t ab i l i ty  of a t r a i t  is a 
p ro p e r t y  of the  popu la t ion  unde r  s t u d y  and no t  of the  
t ra i t  itself. 

Table If. Analysis of variance for a 4 • 4 diallel cross (omitting the 4 
inbred lines following model 3 of GRIFFI~G 9) 

Table I. (a) Mean durations of copulation (in min) for the 5 inbred 
lines. Each mean is based on 26 observations 

Generation Lines 

N1 N2 D5 G5 Y2 Total 
mean 

Source d.f. M.S. F P 

General combining 
ability 3 25.383 3.38 < 2.5% 
Specific combining 
ability 2 10.825 1.43 
Reciprocal effects 6 16.467 2.17 ~ 5.0 % 
Error 109 7.594 

1 18.6 15.8 21.0 20.0 18.4 18.5 
2 20.0 17.6 21.9 19.2 18.1 19.4 

Combined 19.3 16.7 21.4 19.5 18.2 18.9 
nleau 

(b) Analysis of variance combining the two generations 

Source d.f. M.S. F P 

Lines 4 172.754 12.34 < 0.1% 
Error 255 14.003 

Rdsumd. Une s6rie d 'exp6r iences  t e n d  ~ mon t re r  que 
chez Drosophila melanogaster la s t ruc tu re  g6n6tique joue 
un r61e d6 te rminan t  dans  la dur6e de l ' accouplement .  
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N y s t a g m u s  E v o k e d  in the  Rabbit  by Electr ica l  
S t i m u l a t i o n  of the  Latera l  Gen icu la te  B o d y  

In  previous  publicat ions1,  2 we have  shown t h a t  uni- 
la teral  s t imula t ion  of the  optic  nerve,  opt ic  t r ac t  or 
super ior  colliculus in the  r abb i t  produces  ' cen t ra l  nys tag-  
mus ' .  Since the  m a jo r i t y  of optic  f ibres run t h roug h  or 
synapse  in t he  corpus gen icu la tum laterale (CGL), i t  was 
expec ted  t h a t  electrical  exc i ta t ion  of th is  s t ruc tu re  would 
also evoke a n y s t a g m u s  response.  Central  n y s t a g m u s  was 
first  elicited f rom the  so-called 'd iencephal ic  nys t agmo-  
genic area '  3. The ques t ion  arises whe the r  th is  region is 
also p a r t  of the  optic  pa thway ,  in view of the  ident if ica-  
t ion  of cent ra l  n y s t a g m u s  as a subclass of opt ic  nys tag-  
mUS 4. 

Sys temat i c  explora t ion  of the  CGL wi th  concentr ic  
s tainless  s teel  e lectrodes gave the  results  shown in Figure 
1. Ill p lane D (atlas of MON~IER and  GANGLOFFS), the  
th resho ld  in t ens i ty  fell marked ly  when  the  electrode,  
moving  downward ,  p e n e t r a t e d  into the  CGL, and  rose 
again when  the  ven t ra l  border  of th is  s t ruc tu re  was 
pierced. However ,  posi t ive  responses  wi th  a low th resho ld  
were also encoun te red  outs ide  the  CGL, especial ly in the  
opt ic  radia t ion.  

The nys tagmogen ic  area, marked  in Figure 1 medial  to  
the  la teral  geniculate  body,  was originally de l inea ted  wi th  

the  help of unipolar  e lectrodes 3. I t  is ev iden t  t h a t  th is  
area comprises  no t  only  pa r t  of the  CGL, bu t  also t rans -  
geniculate fibres, runn ing  to the  super ior  eolliculus and 
the  oculomotor  and  ves t ibu la r  nuclei. 

Among  all suscept ible  s t ructures ,  the  CGL and the  
opt ic  rad ia t ion  mani fes t  the  lowest  threshold  and are 
therefore  the  mos t  sui table  subs t r a t e  for s tudy ing  centra l  
nys tagmus .  The grea t  sens i t iv i ty  of the  opt ic  rad ia t ion  is 
r a the r  surpr is ing because this  region conta ins  only  fibres. 
However ,  MANNI et  al. 6 have  descr ibed a nys tagmogenic  
area in the  cor tex  of the  rabbi t .  Af te r  des t ruc t ion  of th is  
region, degenera t ing  fibres were found in ter  alia in the  

1 j.  GUTMAN, F. BERGMANN, M. CHAIMOVITZ, and A. COSTIN, Exp. 
Neurol. 8, 132 (1963). 

2 F. BERGMANN, A. COSTIN, J. GUTMAN, and M. CHAIMOVITZ, Exp. 
Neurol. 9, 386 (1964). 

3 j.  LACHMANN, F. BERGMANN, and M. MONNIER, Am. J. Physiol. 
193, 328 (1958). 

4 F. BERGMANN, A. COSTIN, and M. CHAIMOVlTZ, Exp. Neurol., in 
press. 

5 M. MONNIER and H. GANGLOFF, Atlas /or Stereotaxic Brain 
Research on the Conscious Rabbit (Elsevier, Amsterdam 1961). 

6 E. MANNI, G. B. AZZENA, and C. DESOLE, Arch. ital. Biol. 702, 645 
(1964). 



15. II. 1966 s 103 

CGL ~. Therefore,  i t  is possible t h a t  in addi t ion  to  the  opt ic  
f ibres arising f rom the  ret ina,  a second n y s t a g m u s  p a t h -  
w a y  or iginat ing f rom the  cor tex  passes  t h rough  the  
la tera l  geniculate.  If, indeed,  s t imula t ion  of tile opt ic  
rad ia t ion  ac t iva tes  such cort icofugal  fibres,  the  grea t  
sens i t iv i ty  of th is  region m a y  be due to crowding of these 
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Fig. 1. Localization of nystagmogenic points in the rabbit 's  di- 
encephalon. Transverse section through the lateral geniculate body 
(plane D of MONNIER and GANGLOFF~). + ,  Points in the CGL and 
the optic radiation where nystagmus can be evoked by electrical 
st imulation at low intensity (0.02-0.2 mA); o, points from which 
a response is elicited only at  higher intensities (0.4-1.2 mA); &, 
refractory points. Distance between top letters, 3 ram; right-hand 
scale indicates mm below surface of the skull. Original 'nystagmo- 
genic area '3 is located at  a depth of about 12 ram, as shown by the 
stippled circle. Abbreviations: Ars, area retrosplenialis; At, area 
temporalis; CAm, cornu ammonis; CGL, corpus geniculatum laterale; 
N1T, nucleus lateralis thaIami; NvT, nucleus ventralis thalami; 

ROP, radiatio optics. 
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Fig. 2. Number of eye beats as function of frequency of stimulation 
at the lateral geniculate body. Male rabbit, 2.6 kg; concentric elec- 
trodes at left cD (see Figure 1), at a depth of 12 mm below surface 
of the skull; intensity of current 0.15 mA; pulse duration 2 msec; 
stimulation period 1 rain. Above 60 c/s, the response was not sus- 
tained. At 60 c/s, nystagmus died out after 55 sec; at 100 and 150 c/s 

after 45 see; and at 200 c/s after 25 see. 

fibres or to the i r  close p r o x i m i t y  to  the  neurons  of the  
CGL. 

The m u c h  h igher  in tensi t ies  needed for po in t s  outs ide  
the  CGL or the  opt ic  radia t ion ,  suggest  t h a t  spread ing  
cur ren t  has  caused ac t iva t ion  of the  cortical  n y s t a g m u s  
circuit  or of the  optic  p a t h w a y .  

I t  is also n o t e w o r t h y  t h a t  the  super ior  colliculus re- 
sponds  m u c h  less readi ly  2. F r o m  this  s t ruc ture ,  nys tag -  
mus  can usual ly  be evoked only if auxi l iary  measures  
(darkness or e n h a n c e m e n t  b y  drugs) are employed.  These 
are superf luous if one s t imula tes  the  CGL. 

On the  o the r  hand,  the  n y s t a g m u s  evoked f rom the  
CGL depends  on the  ra te  of s t imula t ion  in a way  closely 
resembl ing the  responses  f rom o ther  pa r t s  of the  opt ic  
p a t h w a y  1,8. Thus,  in Figure  2 the  op t imal  f requency  lies 
again be tween  40 60 cycles/sec. 

Since in the  ch iasm of the  r ab b i t  the  optic  fibres under -  
go an a lmos t  comple te  decussat ion,  a lmost  all f ibres 
reaching the  r ight  CGL originate  f rom the  left eye. There-  
fore, s t imula t ion  of the  r igh t  CGL, like s t imula t ion  of the  
left  optic  nerve,  invar iab ly  produces  eye m o v e m e n t s  to  
the  left. The effect  of monocu la r  i l luminat ion  f rom a 
s t a t i ona ry  l ight  source depends  on which side is exposed.  
N y s t a g m u s  elicited f rom tile r ight  CGL is s t rong ly  de- 
pressed by  i l luminat ion  of the  r ight  eye, bu t  is l i t t le af- 
fected by  l ight  sh in ing on the  left eye, in accordance  wi th  
previous observa t ions  on the  a symmet r i c  cha rac t e r  of 
phot ic  inhib i t ion  of cent ra l  n y s t a g m u s  ~ (Table). 

Asymmetric effect of constant illumination oil nystagnms, evoked 
from the lateral geniculate body 

The right CGL was st imulated for 1 min by a pair of concentric 
electrodes at a rate of 40 cycles/see; pulse duration 2 reset; current 
strength 0.05 mA; eye movements to left. Where indicated, the eyes 
were covered with small black hoods. Intensity of illumination 200 lux 

Condition of eyes Eye beats/rain 

Both eyes covered 90 + 34 a 
Left eye il luminated 82 + 26 
Right eye illuminated 9 
Both eyes illuminated 2 

These figures read as follows : 90 beats during stimulation period of 
1 rain; afteruystagmus 34 beats. 

Rdsumd. La s t imula t ion  61ectrique du corps gdnicul6 
lat6ral et  de la rad ia t ion  opt ique  p rovoque  des mouve-  
men t s  n y s t a g m i q u e s  contravers i fs .  Cette  r6ponse est  in- 
hib6e f o r t e m e n t  pa r  l ' i l luminat ion  de l'ceil ipsilat6ral.  
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