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Relationship Between Oculomotor Nucleus and Lateral Geniculate Body Monophasic Waves 

Character is t ic  E'EG waves  re la ted  to eye m o v e m e n t  
have  been  observed  in the  ponsl~a, oculomotor  nucleus 
(OMN)4, la teral  geniculate body  (LG)4-G and occipital  
cor tex 7 of the  cat.  These monophas ic  waves  (MP) have  
been  de tec ted  dur ing rapid  eye m o v e m e n t  sleep as well 
as in the  aler t  animal  s, 9. I t  has  been  shown t h a t  LG MP 
waves  pers is t  af ter  eye r emovaD ~ or b i la tera l  sect ion of 
the  opt ic  nerve  1,, bu t  are abol ished by  cer ta in  b ra ins t em 
lesions 12. The presen t  expe r imen t s  were pe r fo rmed  in 
order  to  s tudy  the  t ime  in terval  be tween  OMN and LG 
MP waves.  

The spontaneous  electrical ac t iv i ty  of the  LG and  OMN 
was recorded in 5 aler t  cats  w i th  chronical ly imp lan ted  
bipolar  concentr ic  electrodes.  The signals were amplif ied 
wi th  a 6-channel  e lec t roencephalograph  and displayed 
on a dua l -beam oscilloscope and pho tographed .  The 
p lacemen t  of electrodes in t he  oculomotor  nucleus was 
conf i rmed histologically.  

men t s  similar to those which accompanied  MP waves  
recorded f rom the  same electrode.  

All oculomotor  MP waves  were followed by  geniculate 
MP waves,  whereas  some of the  geniculate  MP waves  
were no t  preceded by  ocu lomotor  ones. The reason migh t  
be found in the  locat ion of the  electrode in t he  oculo_- 
mo to r  nucleus. Depend ing  on where  the  electrode was 
located,  t he  in i t ia t ion of a d o w n w a r d - u p w a r d  or lateral  
m o v e m e n t  would be recorded.  

In  con t ras t  to  a previous  r epor t  a t h a t  the  in te rva l  
be tween  pon t ine  and  LG PGO waves  never  exceeds  
5 msec in the  cat, we have  observed 175 msec delays 
be tween  OMN and LG PGO waves.  Our f indings in t he  
cat  are in accord wi th  a recen t  repor t 'S  of a delay of a t  
least  50 msec be tween  pon t ine  ac t iv i ty  and LG waves in 
the  monkey .  This result  suggests  t h a t  MP 'waves which  
occur a lmost  s imul taneous ly  in the  la teral  geniculate body  
and the  visual  cor tex  m a y  be in i t ia ted  f rom the  OMN~4. 
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Fig. 1. Spontaneous EEG recorded from an 
alert cat with electrodes in the right lateral 
genieulate body (RLG) and the right oculo- 
motor nucleus (ROMN). 
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Fig. 2. Monophasie waves recorded from r igh t  oeulomotor  nucleus 
(ROMN) and right lateral geniculate body (RLG) of an alert eat 
showing a delay of 140 msee between the onsets of the OMN and 
LG waves. 

Figure 1 i l lustrates  the  electrical ac t iv i ty  of LG and 
OMN of an aler t  cat, wi th  character is t ic  monophas ic  
waves  which  appear  f irst  in the  OMN. Figure 2 shows the  
delay be tween  the  onset  of individual  OMN and LG 
monophas ic  waves�9 The mean  delay observed for 27 pairs  
of events  was 175 msec wi th  a s t anda rd  devia t ion  of 
65 msec. The range of observed delays was 65 to 325 msec. 

A t t e m p t s  to measure  a delay be tween  LG and occipital  
cor tex  PGO waves failed. We conclude t h a t  the  onset  
of PGO waves  occurs a lmost  s imul taneous ly  (:c 10 msec) 
in the  LG and p r ima ry  visual  cortex.  

An MP wave in the  LG preceded  every  eye movemen t .  
In  contras t ,  MP waves  in the  O M N  occurred only in 
conjunc t ion  wi th  (and preceding) a specific direct ion of 
ro ta t ion  of the  eyeball.  The  OMN MP preceded  the  eye 
movemen t ,  depending  on the  locat ion of the  recording 
electrode so tha t ,  for instance,  a cat  in which  OMN MP 
waves  were recorded for downward  eye m o v e m e n t s  
showed no OMN MP waves  for eye m o v e m e n t s  in any  
o ther  direction.  Electr ical  s t imula t ion  in t he  OMN wi th  
t ra ins  of pulses a t  50-200 Hz, 0.5 V, elicited eye move-  

Rdsumd. Un delai de 175 :k 65 S.D. msec en t re  les 
ondes monophas iques  (pr6c6dant les m o u v e m e n t s  ocu- 
laires) des n o y au x  oculomoteurs  du p o n t  et  du noyau  
g6nicul6 lat6ral a 6t6 observ6 chez le cha t  6veill6. 

A. COSTIN AND D.  1:~. HAFEMANN 

Departments o/Anatomy and Physiology and 
Brain Research Institute, 
University o/Cali/ornia at Los Angeles, 
Los Angeles (Cali/ornia 90024, USA),  16 March 1970. 

i .~/[. JOUVET, F. ~{ICI~EL and J.  COURJON, C.r .  Soc. Biol., Par i s  
153, 1024 (1959). 

2 M. JouvET, Areho ital. Biol. J00, 125 (1962). 
s E. BizzI and D. C. BROOKS, Archo ital. Biol. 701, 666 (1963). 
i D. C. BRooKs and E. Bizzi, Archo ital. Biol. 101, 648 (1963). 
5 T. H. ~{IKITEN, P. H. NIEBYL and C. D. HENDLEY, Fedn Proc. 

20, 327 (1961). 
6 D. C. BROOKS, Electroenceph. din. Neurophysiol. 23, 123 (1967). 
7 J. MOURET, M. JEANNEROD and M. JOUVET, J. Physiol., Paris 55, 

305 (1963). 
s j .  CALVET, M. C. CALVET and J. M. LANGLOIS, J. Neurophysiol .  

28, 893 (1965). 
D. C. BROOKS, Electroenceph. din. Neurophysiol. 2d, 532 (1968). 

10 F. MICHEL, M. JEANNEROD, J.  MOURET, A. RECHTSCHAFFEN and 
M. JOUVET, C. r. Soc. Biol., Par is  758, 103 (1964). 

11 D. C. BROOKS, Electroenceph,  d in .  Neurophysiol .  23, 134 (]_967). 
12 I. A. HOBSON, Electroenceph.  d in .  Neurophysiol .  79, 41 (1965). 
is B. COHEN and M. FELDMAN, J.  Neurophysiol .  3f,  806 (1968). 
11 This  research was suppor ted  in  pa r t  by  Publ ic  Hea l th  Service 

Research Gran t  No. NB-01887 from the Nat iona l  In s t i t u t e s  of 
Hea l th  and  in  p a r t  b y  the Air  Force Office of Scientific Research 
of the  Office of Aerospace Research under  Contrac t  No. AF49(638)- 
1387. 


